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I.— GENERAL; PLANT; MACHINERY.
Utilisation of diphenyl oxide in power generation.

H. H. Dow (Mecli. ling.., August, 1926 ; Chem. Met. 
Eng., 1926, 33, 475—476).—Diphenyl oxide may be 
used as a material of liigh b.p. in a bi-fluid system 
of power generation, e.g., as a substitute for mercury in 
mercury vapour-steam boilers, in which mercury vapour 
is used to drive a turbine and the condensed mercury 
produces steam in a boiler. Diphenyl oxide can be 
produced in unlimited quantities at a cost per unit 
volume of less than 2% tha t of mercury ; it is quite 
stable a t the usual operating pressures and temperatures 
of the boiler. The weight of diphenyl oxide vapour is 
about 9-4 times that of steam, and for the same horse
power a diphenyl oxide vapour turbine will run at a 
lower speed with higher torque, which may result in 
increased turbine efficiency. One disadvantage is that 
diphenyl oxide vapour superheats when it expands 
adiabatically in the turbine, and it is difficult to transfer 
heat from a superheated vapour; to get maximum 
efficiency, it is therefore necessary to use this exhaust 
superheat for a regenerative heating of the boiler feed. 
The use of diphenyl oxide has considerable commercial 
possibilities where coal is dear. B. W. Clarke.

Radiation pyrom eters. A. J. P hilpot (J. Sci. 
Instr., 1926, 3, 366—373).—The effect of varying the 
distance from the radiating source upon the indications 
of total radiation pyrometers of the focusing and non
focusing lens and mirror types is discussed theoretically 
and practically. J. S. G. Thomas.

Effect of acetone as an im purity in spirit thermo
m eters. W . F. H iggins (J. Sci. Instr., 1926, 3 , 361—  
365).— In  the case of spirit thermometers containing 
acetone as an impurity in the filling liquid, a marked 
depression of the reading corresponding to a definite 
temperature is obtained over a period of some years when 
the thermometers are exposed to light. This effect is 
attributed to contraction of the liquid consequent upon 
the formation of condensation products from the acetone 
under the influence of light. Commercial methylated 
spirit commonly contains acetone, and it is shown that 
such spirit, either in the commercial or distilled form, is 
unsuitable for the construction of spirit thermometers. 
Pure ethyl alcohol, acetone-free methyl alcohol, or a 
mixture of these two substances is suitable.

J. S. G. Thomas.
Influence of segregation on corrosion of boiler 

tubes and superheaters. G. R. W oodvine and A. L. 
R oberts (J. Iron and Steel Inst., 1926, 113, 219—228).— 
See B., 1926, 471.

Adsorbent carbons. H onig .—See II.

P atents.
Utilisation of heat in evaporation processes. 

W . A. Gilctirist (E.P. 229,649, 2.2.25. Conv., 19.2.24). 
—Steam at a high primary pressure (e.g., 100—200 lb./ 
sq. in.) and superheat {e.g., up to 110°) is utilised in a 
prime mover, and exhausted to a pre-evaporator when 
still a t a fairly high secondary pressure (e.g., 15 to 
100 lb./sq. in.) and temperature (up to 55° superheat). 
The secondary temperature is regulated by mixing with 
primary steam, which is by-passed direct from the boiler 
and/or by the use of a humidifier, to suit the maximum 
temperature that the liquid to be evaporated will with
stand. The gases are circulated rapidly in the pre
evaporator to prevent a rise of temperature of the liquid 
above 113—116°; the heating vapour is supplied a t a 
superheat of 23—28° in the case of sugar juice, and the 
vapour from the juice or tertiary steam at a pressure of 
8—10 lb./sq. in. is used in a multiple-effect evaporator. 
Various other refinements are claimed.

B . M. V en a b les .
Evaporators. Griscom-R ussell Co., Assees. of 

S. B rown (E.P. 236,901, 20.5.25. Conv., 14.7.24).— 
Heating elements for use in scale-forming liquors are 
constructed of double-spiral tube coils, with the plane 
of the coils horizontal, the tube being bent back on itself 
so that all convolutions are in the same plane and both 
inlet and outlet are outer ends of the coil. The tube is 
flattened with the long axis of the section vertical, so 
that it distorts considerably (like a Bourdon tube) when 
pressure (steam) is applied to the interior ; also more 
space is left between coils, compared with a circular 
tube, both effects helping to prevent accumulation of 
scale. B. M. V en a b les .

Refrigerating apparatus of the absorption type. 
A. L. Mond. From  P laten-Munters R efrigerating  
System  A ktiebolag (E .P . 239,545, 28.3.25).—In  a 
refrigerating apparatus using an inert carrier gas, th e  
absorber is so constructed  th a t it  serves also as a  cooler 
for th e  boiled-off liquid, th is cooling being additional 
to  th e  usual h ea t interchange betw een  th e  liquid  passing  
to  and from  th e boiler. P art of th e  cooling is  effected  
in  th e  upper part before the liquid is allow ed to  m ix  w ith  
th e  gas to  b e absorbed in  th e  lower part of th e  absorber.

B. M. V en ables.
Refrigerating apparatus working on the absorp

tion principle. Mannesm ann  K alte-In d . A.-G. (E.P. 
245,075, 6.11.25. Conv., 24.12.24).—The invention relates 
to the supply and control of cooling water to the boiler- 
absorber and to the condenser of an absorption refrige
rator. The water passes through a rocking distributor, 
which is operated by changes of temperature in some part 
of the apparatus, e.g., the boiler, and is diverted alter
nately through straight, easily cleaned tubes in the boiler
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or to the lower part of a vessel of ■water surrounding 
the condensing coil. A separating vessel for removing 
absorbent (e.g., water) from the vapour of the refrigerant 
(e.g., ammonia) is also partly submerged in the latter 
body of water. Provision is made th a t in the event of 
any undue rise in temperature the rocking distributor will 
send the cooling water through the boiler. A device 
for indicating undue rise in pressure of the cooling water 
supply consists of a tube by-passing the distributor 
and provided with a small pinhole out of which water will 
squirt should the pressure rise above normal.

B. M. Ve n a b l e s .
Pulverising m ills. R aymond B ro s. I m pact  P u l 

v e r iz e s  Co., Assees. of C. M. L aup.itzen  and W. H. 
V o g el  (E.P. 248,347, 10.2.26. Conv. 2.3.25).—A dis
integrator is provided with a deflecting ring or fillet in 
the corner of the casing to return material into the path 
of the beaters. The ring is preferably adjustable from 
outside so as to be set as close as possible to the beaters.

B. M. Ve n a b l e s .
Liners f o r  tube a n d  like m ills. H . A. G il l . 

From F. L. Sm id th  & Co. A.-S. (E.P. 257,218, 6.7.26).—A 
liner for tube mills that will not wear smooth is constructed 
of bars of metal or other hard material (preferably 
connected by cross-pieces) interspaced and held in place 
by softer material such as cement grout. The bars are 
originally set so as to protrude above the softer material, 
and will wear continuously in tha t state until practically 
nothing is left. B. M. Ve n a b l e s .

P u lverising  device. W. S. Morton  (U.S.P. 1,597,656,
24,8.26. Appl., 21.8.25).—The material to be ground 
is impelled a t high velocity by such means as jets of 
fluid, from opposite (or several) sides of a chamber 
against grinding surfaces of silica, the angles of impact 
being so arranged that the various streams after rebound 
interfere with each other. B. M. V e n a b l e s .

Reducing solid bodies to an extrem ely fine state 
of division and the preparation of colloidal solu
tions. S. G. S. D ic k e r . From Od erberg ek  Ch e m . 
W e r k e  A.-G. (E.P. 256,094, 30.10.25).—The pulp to 
be ground is pumped very slowly tangentially into a 
mill in which beaters are rotating at high speed so that 
the relative motion between the beaters and liquid is 
very great. The exit conduit is also tangential to the 
mill, and falls away therefrom in a curve exactly corre
sponding to the parabolic fall of the material if i t  were 
unrestrained. The operation is generally intermittent, 
the material being pumped from a storage vessel through 
the mill back to the storage vessel until the batch is 
finished. B. M. V e n a b l e s .

F i l t e r i n g  a p p a r a t u s .  J. M. P h il ip p s  (E .P . 255,960 
and 256,309, 2.5.25).—(a) A filter where the filtering 
medium is a solid porous block or pack of leaves is 
provided jwith one set of long holes or passages to which 
the pre-filt is supplied and in which the solids collect, 
and another set of holes from which the filtrate flows 
out. The collectcd residue is discharged by a number of 
rods pushed down into the first set of holes, but the 
further end of these holes is kept closed by an “obturator” 
slide until the residue has been compressed by the descent 
of the rods, so tha t when the discharge ends are opened 
by sliding the obturator plate the residue is pushed out

as firm and dry cakes. The rods are supported by a 
piston which may be driven by the pressure of the pre-filt 
itself. Automatic means are provided to work the various 
valves and the obturator, so tha t continuous working may 
be maintained, (b ) After discharging the residue as 
above, the filter is cleaned by a back flow of liquid or 
gas admitted under pressure into the passages for 
filtrate. B. M. Ven a b l e s .

Filtering apparatus. G. Azzo pak di (E .P . 256,124, 
12.1.26).—An apparatus for filtering oils, waxes, syrups, 
etc. comprises a vessel into the upper part of which the 
material to be filtered is charged, and in which it is 
heated by a steam coil and placed under air pressure by 
a self-contained or separate pump. The liquid first 
passes through loose material such as cotton-wool, 
then through closer material such as layers of felt— 
interleaved, if desired, with paper—and finally through a 
linen bag-like diaphragm. The last-named will serve 
to contain any decolorising or reacting material that 
may be necessary. The filtered liquid then falls to the 
lowest part of the apparatus and passes upwards over a 
baffle to effect separation of water. B. M. Ven a b l es .

Filter. F. B. L omax (U.S.P. 1,595,344—5, 10.8.26. 
Appl., [a] 31.1.24, [b ] 29.9.24).— (a ) Enclosed spaces 
above and below a filtering barrier are filled respectively 
with gas and with liquid, and the gas-filled space is 
connected to a supply of liquid. Means are provided 
for withdrawing liquid from the liquid-filled space 
to draw gas through the barrier, thus producing a 
vacuum for suction of the liquid from the supply. 
(b ) An upper cup telescopes into a lower cup, and both 
are mounted on a frame, including a stand with a top 
portion. The lower cup is provided with lugs connected 
to the stand through the top portion, and a yoke secured 
to the top portion straddles the cups. A partition is 
placed between the cups, and filtering elements between 
the partition and the cups. An inlet extends upwards 
through the lower cup and the partition, and communi
cates with the spaces above the filtering elements, and 
means are provided on the yoke for engaging the upper 
cup to exert pressure on the elements and the partition 
against the lower cup. H . H o lm es .

M ultiple-chamber filter press. P . W . P ru tzm an , 
Assr. to Ge n . P etroleum  Co r p . (U.S.P. 1,595,616,
10.8.26. Appl., 29.3.22).—Separate flanged tubular 
members, consecutively arranged and permanently 
assembled, are provided, and a non-perforated plate 
with a corrugated filter-supporting surface is disposed 
between each pair of adjacent members. H . H olm es.

Centrifugal separators. Ak t ieb o la g e t  Sepa ra to r  
(E.P. 249,850, 16.3.26. Conv., 26.3.25).—A centrifugal 
bowl in which the separated solids are allowed to accu
mulate has the inlet and outlet for liquid both a t the 
top, and is provided with means to remove the residual 
liquid when stopping for cleaning, consisting of a siphon 
pipe or pipes of which the outlets pass downwards near 
the axis, and of which the inlets are formed as channels 
between the bottom of the bowl and the distributing 
plate next above. B. M. V e n a b l e s .

Imparting to desiccants a large superficial 
area. D e u t s . G a sg lü h lic h t -Au e r -Ge s .m .b .H . (E.P.
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253,114, 1.6.26. Conv., 8.6.25).—The desiccant, e.g., 
phosphorus pentoxide, is deposited upon a pumice, glass 
wool, or other porous carrier, a liquid hydrate of the 
desiccant, e.g., metaphosphoric acid, being first applied 
to the carrier to serve as a binder. H . H olmes.

Heating the blast for furnaces, producers, and 
the like. J. Y. J ohnson. From B adische A nilin  & 
Soda F abrik  (E.P. 255,281, 10.10.25).—Air is preheated 
for producers and furnaces by atomising in the blast pure 
or crude tar by means of nozzles, and burning it in the 
blast prior to its entrance into the producer or furnace.

A. C. Monkhouse.
Rotary furnaces for m olten m aterial. G. de 

B ethune  (E.P. 256,158, 30.3.25).—The wall of a rotary 
furnace is cooled by means of an open chamber a t the 
extreme end portion of the metal casing, into which water 
is projected laterally by means of a large number of jets 
around the furnace. The inner face of the metal casing 
is provided with retaining ribs for holding the refractory 
facing in position, and subsequently for damming the 
flow of molten material and facilitating its solidification.

M. Cook.
K ilns. G. Balz (E.P. 256,547, 20.5.26. Addn. to 

245,348).—In the kiln or roaster described in the original 
patent (cf. B., 1926, 196) strickles as well as rakes are 
provided, depending from the roofs of the various 
hearths to level the material and permit cooling air to 
circulate freely. The cooling air is admitted through a 
vertical perforated cylinder situated on the axis of the 
furnace; the air leaves this distributor horizontally 
and passes partly over the material on the hearth and 
partly through the material dropping through the port 
from the hearth above. The air on its way to the 
distributor may pass through several alternative pipes 
led through parts of the furnace which are at diSerent 
temperatures, so that the temperature of the air may be 
regulated. B. M. V e n a b le s .

Furnace for [high-temperature] chem ical re
actions. L. H amburger and E. C. P r in s , Assrs. to 
N . V. S tikstofbindingsind . “ N ed er la n d  ” (U.S.P. 
1,590,161, 22.6.26. Appl., 15.2.24. Conv., 13.3.23).— 
The walls of the furnace consist of a thin outer wall of 
refractory material and an inner wall of solid metal, 
between which circulates a molten metal containing in 
solution or suspension a reducing agent such as carbon. 
The furnace is designed for all reactions where the 
mechanical wear on the furnace walls is such as to require 
great strength, although it may be adapted for internal 
combustion. The furnace is specially useful for alkaline 
reactions, such as the manufacture of cyanide by 
heating an alkaline-earth carbonate in an atmosphere 
of nitrogen. E. S. K r e is .

Apparatus for effecting intimate contact between 
liquids and gases. K irkham , H ulett & Chandler, 
L td ., and W. F. S later (E.P. [ a] 256,351, 25.5.25, 
and [b ] 256,358, 2.6.25).—(a ) A casing is divided into 
a number of superposed compartments in each of which 
is rotated by a common shaft a spraying tray with verti
cal perforated walls which extend practically the full 
height of each compartment. The liquid passes down
wards through the compartments in succession, while the 
gas passes upwards, the transfer from compartment

to compartment being through segmental openings, 
which are provided with lips to retain a layer of liquid, 
and with inner walls to prevent the sprayed liquid 
passing down. In one case successive openings are 
diametrically opposite to each other, and the gas passes 
both ways around a compartment before passing up 
into the n e x t; alternatively, the openings may be nearly 
or exactly over each other, in which case all the gas 
passes around the compartment in one direction. Spiral 
baffles may be provided to prevent short-circuiting. 
(b ) In a sprayer comprising a vertical perforated 
cylinder, lifting vanes are provided in the annular 
space between the cylinder and the shaft to pick up the 
liquid, and guides in the shape of inverted truncated 
cones are provided to distribute the liquid over the 
perforated spraying surface in a density that may be 
uniform or varying as desired. B. M. V enables.

Apparatus for separating finely-divided solids 
from liquids. [Thickeners.] J. S. W ith ers. From 
J. W. W ickes (E.P. 256,995, 19.2.25).—The apparatus 
comprises a number of superposed thickening trays. 
Rakes deliver the settled material to a common peripheral 
or central discharge, and clear liquid is drawn off through 
pipes from the highest point of each settling space, 
also, if desired, from the highest point of the containing 
tank. B. M. V en ables.

Catalysing apparatus. D. A. L egg and C. W. 
H ancock, Assrs. to Commercial S olvents Corp. 
(U .S .P . 1,580,740, 13.4.26. Appl., 20.2.23; cf. E.P. 
166,249 ; B., 1921, 614 a ).—An apparatus for working 
catalytic reactions at a constant temperature consists 
of an annular catalyst chamber formed by two vertical 
concentric cylinders immersed in a bath maintained at 
a constant temperature. The material to be treated 
passes down through a conduit also immersed in the 
bath and up through the catalyst. The cylinder form
ing the inner wall of the catalyst chamber is removable 
to permit easy access to the catalyst. The apparatus 
is useful for the dehydrogenation of n-butyl alcohol to 
butaldehyde using the catalyst described in E.P. 166,249 
(be. cit.). T. S. W heeler.

Process of deflocculating solids [graphite]. G. W.
A cheson (U.S.P. 1,595,052, 3.8.26. A ppl., 8.3.26).—A  
small proportion of an organic deflocculating agent, 
e.g., tannin, together with aqueous ammonia, is added 
to graphite. The paste is subjected to attrition until 
the tannin has been adsorbed; the process is repeated a 
number of times, sufficient tannin being added to cause 
reflocculation on thorough mixing. The reflocculated 
graphite is next deflocculated by addition of infusions 
of grass under the same conditions as before. In this 
way the ultimate yield of colloid and its rate of prepara
tion are considerably increased. R . B. Clarke.

Condensing system . E. J. A tckison, Assr. to 
Southwestern Condenser  Co. (U.S.P. 1,595,334,10-8.26. 
Appl., 1.11.22).—Mixed vapours are condensed frac
tionally in a series of condenser units, the vapour from 
one unit being fed to the next one. Each unit com
prises a number of cooling tube divisions, connected in 
series or in multiple. A  common cooling system passes 
cooling fluid through the units in series. H- Moore.

a 2
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D istilla tion  colum ns. R othenbach (G.P.
430,622, 12.4.25. Conv., 12.4.24).—The steam or 
vapour passages of a distillation column are so arranged 
th a t a rectangular space remains for the introduction of 
one or more heating elements through cleaning openings ; 
the elements are shaped so that they can be easily 
introduced through the openings, and they arc fastened 
to the cleaning covers. The sections of the column 
are in the form of segments of a circle, so that the heat
ing elements can be inserted easily, and the remaining 
space of the column utilised to the best advantage.

W . G. Car ey ,

Manufacturing finely-divided solid substances. 
V. K ohlsctiutter (U.S.P. 1,596,979, 24.8.26. Appl., 
30.8-.21. Conv., 4.8.18).—The substances are vaporised, 
introduced into a gaseous medium, and precipitated 
electrically. H . H olmes.

Fireproofing organic fibrous m aterial. [Prepar
ation of filtering m aterial, catalyst carriers, etc.]
H. Stelling  (G.P. 429,918, 10.4.24).—Finely-divided 
silica is deposited throughout the material by subjecting 
it in the presence of moisture to an atmosphere of silicon 
chloride. A product suitable for use, e.g., for filtering 
liquids, for purifying and drying air, or as a catalyst 
carrier, is obtained by cautiously burning away the 
organic material so th a t the residue retains the original 
structure. L. A. Coles.

Gas washers, absorption apparatus, etc. (E.P. 
257,208—9).—See II.

D ensity regulator for evaporators (U.S.P.
I,595,244).—See VII.

Precipitating suspended particles from gases 
(G.P. 431,216).—See XI.

II.— FUEL; GAS; DESTRUCTIVE DISTILLATION; 
MINERAL OILS.

Coal research. [Oxidation and reduction.] F.
F ischer (Abhandl. Kennt. Iiohle, 1925, 7 , 257—267 ; 
Chem. Zentr., 1926, II, 1480).—The complete chemical 
utilisation of coal may be attained either by regulated 
oxidation with oxygen or air (ozonisation, oxidation 
under pressure), or by reduction with agents such as 
hydrogen or carbon monoxide. By the former method, 
all sorts of coals may be completely converted into 
soluble organic compounds, of which only a fraction has 
so far been identified, with a yield of 50% by wt. of the 
coal. Lean coals, for example, yield 40% of non-volatile 
organic acids, of which more than a quarter have been 
identified, and amongst which are about 12% (of the 
wt. of coal taken) of a mixture of benzoic and phthalic 
acids. Other benzenecarboxylic acids, in particular 
the pentacarboxylic acid, may be obtained by varying 
the experimental conditions. In  considering the action 
of hydrogen on coals particular prominence has been 
given to the conversion of the latter into synthetic 
mineral oils and light motor fuels. There appears to be 
some doubt, however, as to whether the treatment of 
solid, i.e., non-pumpable, fuels under pressure, for the 
production of petroleum-like substances, will be feasible 
on a large scale owing to technical difficulties. I t  may 
be assumed tha t low-temperature carbonisation, and

the conversion of the primary tar into light motor fuels, 
has the greatest prospect of realisation in the near 
future. W. T. K. B raunholtz.

Artificial production of coal from cellulose and 
lignin in the presence of water. H. T ropsch and 
A. von P hilippovich  (Abhandl. Kennt. Kohle, 1925, 
7 , 84—102; Chem. Zentr., 1926, II, 1482).—The 
artificial production of coal, described by Bergius, is 
often taken as evidence of the origin of coal from cellulose. 
Repetition of Bergius’ experiments shows that artificial 
coal formation from cellulose, lignin, and wood in the 
presence of water yields not only substances insoluble 
in water, but also a considerable quantity of water- 
soluble products and volatile acidic and neutral com
pounds. Bergius makes no mention of water-soluble 
products obtained from cellulose, nor of substances 
extractable with ether, and the formation from cellulose 
of these water-soluble compounds a t the same time as 
charred m atter is neglected in his theoretical discussion of 
experimental results. An average yield of 30% of 
artificial coal was actually obtained from cellulose as 
against a yield of 46%, as deduced from Bergius’ equation, 
and this yield was further influenced to a large extent 
by the nature of the material of which the autoclave 
was made. W. T. K. B raunholtz.

Humic substances in lignite. P . K aunert 
(Braunkohlenarchiv, 1926, 10, 39—101 ; Chem. Zentr., 
1926, II, 674—675).—Humic acids extracted from lignite 
are not identical with the humic substances as they exist 
in the lignite. The nature of the extract depends upon 
the proportion of humins to the coal substance and upon 
the conditions of extraction. Lignites were extracted 
with dilute alkali solution a t 65° and the amount of 
soluble extract, determined colorimetrically, was plotted 
against the time of extraction. The form of curve 
showed that the reaction was of the second order, and 
probably a saponification. Lignite contains only very 
small quantities of free humic acid. Extraction under 
increased temperature and pressure results in a further 
breakdown of the coal substance and an increased 
quantity of extract. S. P exton .

Coking constituents of Mesa Verda and P itts
burgh coals. J. D. D avis and D. A. R eynolds (Ind. 
Eng. Chem., 1926, 18, 838—841).—Solid and oily bitu
mens, extracted from Mesa Verda (Utah) non-coking 
coal and Pittsburgh coking coal by means of benzene 
under pressure and separated with light petroleum, were 
mixed separately with the extracted coal residue and with 
coke, and the mixtures were carbonised in a crucible, 
as in the test for volatile matter. Contrary to the 
findings of Fischer and in agreement with those of Bone, 
the oily bitumen had little agglutinating power, whilst 
tha t of the solid bitumen was strong. Extraction with 
benzene did not remove all the bitumen from the coals, 
and ¡3- and y-compounds extracted from the coal residue 
with pyridine possessed agglutinating power. The 
bitumens of the Utah coal, unlike those of the Pittsburgh 
coal, distil a t low temperatures without extensive decom
position, and this is probably responsible for the non
coking nature of the former coal. The suitability of the 
test for volatile m atter for estimating the coking 
properties of coal constituents is questioned, as the
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conditions of carbonisation are widely different from 
those obtaining in ovens and retorts.

W. T. K. B raunholtz.
Low-temperature carbonisation of coal. I— 

III. A. C. F ieldner (Fuel, 1926,5, 203—214, 265—271, 
294—297).—Different processes of low-temperature 
carbonisation are described and a division is made into 
processes using externally-heated and internally-heated 
retorts respectively, and two-stage carbonisation pro
cesses. The internally-heated retorts are simpler, but 
are limited, to non-caking, feebly-caking, or briquetted 
coals ; the gas produced is of low calorific value, and 
the light oils are not recoverable from the diluted gas. 
Externally-heated retorts are more suitable for the 
manufacture of a domestic fuel from poorly-caking 
coal, and yield a rich gas and light oil. Low-temperature 
carbonisation in the Central and Western States of 
America,where little coking coal exists, affords a method of 
competing with the high-temperature processes requiring 
more expensive raw material. A. C. Monkhouse.

Comparative distillations of cellulose, lignin, 
and deresinified wood under dim inished pressure.
F . F ischer and H. T ropsch (Abhandl. Kennt. Kohle, 
1925, 7, 181—186 ; Chem. Zentr., 1926, II, 1482).— 
Cellulose gave about 43% of a water-soluble distillate, 
which was optically active and contained lævoglucosan. 
The water-soluble portion of the wood ta r was also 
optically active, but that from lignin was not, showing 
the absence of lævoglucosan. Wood is intermediate 
between cellulose and lignin as regards yield of tar and coke 
and the nature of its distillation products. Like lignin, it 
yields alkali-soluble, phenolic distillation products. The 
phenols in lignin tar obtained under diminished pressure 
are not due to changes brought about in the treatment of 
the lignin with hydrochloric acid.

W. T. K. B raunholtz.
Treatm ent of wood charcoal w ith water under 

pressure and at high tem peratures. H. T ropsch 
(Abhandl. Kennt. Kohle, 1925, 7, 107—110 ; Chem. 
Zentr., 1926, II, 1482).—The reaction between wood 
charcoal and water does not simply follow the water-gas 
equation, but if charcoal that has been heated to redness 
is then treated with water a t a lower temperature, 
considerable quantities of methane are formed. Wood 
charcoal th a t has been subjected to a high temperature 
gives only a small amount of methane when heated 
with water under pressure. W. T. K. B raunholtz.

Comparison of adsorption carbons. P. H onig 
(Koll. Chem. Beihefte, 1926, 22, 345—420).—Charcoal 
made by heating a mixture of blood with 10% or 20% of 
potassium carbonate at above 750° and then treating 
with hydrochloric acid is more active than the product 
obtained by using calcium phosphate instead, of potassium 
carbonate. The presence of nitrogen is not essential, as 
substitution of sugar for blood does not impair the 
activity. Carbonisation of fir-wood sawdust impregnated 
with zinc chloride gives a charcoal closely resembling 
“ carborafiin.” If ordinary charcoal is heated in a 
vacuum, or out of contact with oxidising gases, its 
activity is increased only slightly or not a t all. Acti
vation by heating in a current of steam yields a carbon 
very similar to “ norit,” the activity being the greater

the larger the quantity of steam used. In this process 
the charcoal loses hydrogen. Activation by carbon 
dioxide should be carried out a t about 1000°, and the 
charcoal should be as finely divided as possible. “ Super - 
norit ” is apparently made by activating wood-cliftrcoal 
with furnace-gases in this maimer. In general, there is 
no relation between the purity of the inactive charcoal 
and the activity of the product obtained from it. The 
activated carbons prepared as described above are 
very complex in composition, but in general contain less 
hydrogen than ordinary wood charcoal. Bases are 
readily adsorbed and acids to a slightly less extent, 
whilst neutral salts of the alkali metals are not adsorbed 
at all. The order of the adsorptive powers of the various 
carbons for a given substance varies with the substance 
used, but, in general, substances with relatively small 
molecules, such as iodine, are adsorbed to a much greater 
extent than those with larger molecules, e.g., quinine, 
this being probably due to the fineness of the capillaries. 
The decolorisation of sugar solutions by activated carbons 
depends on the f n  of the solution and the nature of 
the impurities present, and is hindered by adsorption 
of the sugar itself. The densities of activated carbons 
are greater than that of ordinary charcoal, and, with 
steam-activated varieties, increase with the length of 
the treatment with steam ; but there is no connexion 
between the density and the adsorptive power. The heat 
of wetting by organic liquids, however, runs closely 
parallel to the adsorptive power, and a determination 
of this value therefore gives a good indication of the 
technical value of the carbon. No direct connexion 
appears to exist between the reactivity with sulphur, 
sulphuric acid, or nitric acid and the adsorptive power. 
Heating a t 1000° in an atmosphere of nitrogen reduces 
the activity of carborafiin by about one half, but has 
little effect on the other carbons. Wood charcoal and 
steam-activated carbon cause practically no decompo
sition of sugar solutions, but carborafiin causes inversion 
to a small extent. R . Cuthill .

Increasing the calorific value of combustible 
gases by the decomposition of tar vapours. H.
Strache (Z. Ver. Gas- u. Wasserfachmanner Oest., 1926, 
64, 111—116 ; Chem. Zentr., 1926, II, 1355—1356).— 
In the usual process for the production of water-gas, tar 
vapours are decomposed by the high temperature and 
the action of undecomposed steam into carbon dioxide 
and hydrogen, and there is no appreciable increase in the 
calorific value of the gas. In a process devised by the 
author the tar vapours are separated from the coal a t a 
predetermined temperature, and then returned continu
ously into a zone of higher temperature. The calorific 
value of the gas is increased in this way by about 400 
cal. L. A. Coles.

Sulphur content of m ixed £as after preheating 
in the regenerators of a Siemens-M artin furnace.
E. W ill and W . H ulsbruch (Mitt. Versuchsanst. Deuts.- 
Luxemburg. Bergw.-u. Hiitten-A.-G., 1925,1, 242—247 ; 
Chem. Zentr., 1926, II, 674).—The sulphur contcnt of 
mixed blast-furnace and coke-oven gas is reduced by 
25—30% during its passage through the regenerators 
of a Siemens-Martin furnace. Only 2-5—4% of the 
hydrogen sulphide and perhaps the small content of
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oarbon disulphide are removed by thermal dissociation, 
the bulk being taken up by the refractory of the regenera
tors. When the regenerators are reversed the accumu
lated sulphur is oxidised and passes away with the waste 
gases. S. Pexton.

Higher-boiling constituents of “ synthol.”  H.
Tropsch (Abhandl. Kennt. Kohle, 1925, 7, 75—77 ; 
Chem. Zentr., 1926, II, 1483).—The higher-boiling 
constituents of “ synthol ” contain small quantities of 
viscous oils, which can be acetylated and therefore 
contain hydroxyl groups. The least volatile constituents 
are solid and asphaltic. Traces of a solid, paraffinic 
substance are also obtained. W. T. K. B raunholtz.

Determination of the calorific power of benzine.
O /C antoni (Giorn. Chim. Ind. Appl., 1926, 8 , 119).—In 
determining the calorific value of petrol, especially avia
tion petrol, the liquid cannot be weighed satisfactorily 
in the ordinary open crucible of the Mahler bomb, even 
when a layer of kieselgukr or the like is used. Introduc
tion of the liquid into the bomb in a sealed glass bulb is 
also inexpedient, since if the point of the bulb is broken 
a t the moment the bomb is closed, ignition of the liquid 
by the wire seldom occurs, whilst rupture of the bulb 
in^the closed bomb by the pressure of the oxygen often 
results in the formation of a detonating gaseous mixture. 
A convenient plan is to weigh the petrol in a small cylin
drical gelatin capsule such as is used by pharmacists, 
the igniting wire being passed through two needle holes 
in the lid of the capsule, so that it can be hung from the 
hook of the balance pan. The capsules should be 
stored in a closed vessel to keep their moisture content 
constant, and allowance must be made for their mean 
calorific value, this being determined beforehand. With 
(1) benzene, and (2) toluene, for which Landolt and Born- 
stein’s tables give the calorific values, 10,025 and 10,160, 
respectively, the values obtained by the above procedure 
were (1) 10,038 and 10,052, and (2) 10,151 and 10,172. 
Three determinations with a sample of aviation petrol 
gave the values, 11,034, 11,005, and 11,021 cal.

T. H. P o pe .

Increase'iu the viscosity of oils subjected to a 
silent discharge. H. B ecker (Wiss. Veroff. Siemens- 
Konz., 1926, 5, 160—166).—When mineral or fatty  oils 
are subjected to a silent discharge an increase in viscosity 
takes place. With saturated hydrocarbons this is 
accompanied by evolution of hydrogen. The increased 
viscosity is attributed to the formation of new com
pounds by the union of 2 molecules 'which have lost 
hydrogen atoms. The method may be used for the 
preparation of hydrogen of exceptional purity. Hydrogen 
can also be obtained from inorganic compounds by 
similar treatment, and new^compounds are formed by 
the molecular residues. _ ■ C. J. Smitiieli.s .

Examination of som e transformer oils afterTong 
exposure to light. H. von der  H eyden  and K. T ypke 
(Petroleum, 1926, 2 2 , 1024—1025).—Seven transformer 
oils formed a sludge after exposure to light in closed 
flasks for 1|  years and developed a strong odour of the 
lower fatty  acids. An increase occurred in the tar and 
acid values, this being especially marked in two American 
oils which had not been refined with sulphuric acid, and

in a well-refined Russian oil. Three regenerated oils 
formed only a trace of sludge, with slight deterioration. 
An American non-sludging oil decreased in tar value 
from 2-1 to 0-08, and in acid value on the blown oil 
from 2-1 to 0-07, similar decreases being observed by 
preserving this oil out of contact with light for a similar 
period. Attention is drawn to the danger of storage or 
transport of transformer oils in light glass vessels, this 
being the cause of many discrepancies in the analyses 
of oil samples. E . H. S h a r p ie s .

Determination of the formolite value. A. N ast- 
jukov (J. Chem. Ind. [Russ.], 1925, 1, [4], 28—30; 
Chem. Zentr., 1926, II, 947).—Dry easily washed for- 
molites are obtained by the following procedure : 1 pt. 
of the oil is shaken with 4 pts. of sulphuric acid and 
2 pts. of formalin, the mixture is heated for 1 hour 
on the water-bath under a reflux condenser, and then 
poured, into five times its volume of water. If an oil 
layer separates it is pipetted off. The remainder is 
boiled for 1 hour with steam, treated with ammonia, 
filtered through a suction filter, and the residue washed 
with water and benzine and dried a t 100°. The weight 
of the dried formolite must be increased by 5-25% to 
obtain results comparable with those obtained by earlier 
investigators, in which the formolites were weighed air- 
dry. The dried formolites lose one-third to one-quarter 
of their weight when subjected to renewed treatment 
with benzene or petroleum spirit.

Determination of the formolite value. A. N ast- 
jukov (Neftjanoe Chozjajstvo, 1926, 10, 513—515; 
Chem. Zentr., 1926, II, 1206).—Considerable quantities 
of adsorbed oil are extracted with benzene or petroleum 
ether from formolites prepared as described by the 
author (cf. preceding abstract). The true formolite 
value should be calculated from the weight of the residue 
left after extracting the oil, and not from the weight of 
the crude material. The adsorbed oil has a lower 
viscosity than the original oil, and consists entirely of 
naphthenes, which do not react with formaldehyde. 
The presence of naphthenes, therefore, does not increase 
the viscosity of the oil. In  the case of cylinder oils the 
higher the viscosity the greater is the formolite value.

L. A. Coles.
Coal blending. D . B rownlie (J. Iron and Steel 

Inst., 1926, 113, 229—283).—See B ., 1926, 650.
Distillation of coal with superheated steam .

D un k el .—See III.
Lubricants from tar products. S pilker .— See 

III.
Condensation of m ethyl alcohol. Tropsch  and 

von P hilippovich .—See XX.

P atents.
Briquettes from pulverised fuel. K. H. R. 

T illberg (E .P . 249,061, 6.5.25. Conv., 11.3.25).— 
Briquettes of pulverised fuel, bonded with molasses 
which has been previously caramelised by heating to 
200°, are stable to water, and do not disintegrate when 
heated suddenly. S. P e x to n .

[Fuel] briquette and process. J. P. D elzeit , 
Assr. to L ehigh  Coal and  N avigation Co. (U.S.P.
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1.596.239.17.8.26. Appl., 4.12.25).—Fine coal is bonded 
with sulphite liquor and a relatively small proportion 
of free sulphur and the product baked at 320—370°.

S. P exto n .
Briquetting of coal dust in stages by pressure.

F. H ofm ann, M. D unkel , M. IIe y n , and W. Grote (G.P. 
431,502, 9.9.24).—Coal dust is first compressed at a low 
temperature (up to about 350°), and the briquettes so 
formed are finally compressed at a higher temperature. 
The process completely eliminates the risk of explosion 
and requires much lower temperatures and pressures than 
the usual methods. W. T. K. B raunholtz.

Treatment of peat for removal of water. T. R igby 
(E.P. 256,327, 7 and 12.5.25).—The water content of 
peat can be more efficiently reduced by pressure if the 
peat has been preheated. The presence of earth and 
stony materials renders the pressing of peat in thin 
layers most difficult, and it has been usual to separate 
such foreign bodies by taking the peat into suspension 
with water and allowing to settle. The addition of water 
to peat for this purpose renders preheating inefficient. 
I t  is proposed to preheat the raw peat and then to take it 
into suspension with water for the separation of extran
eous matter, and to press the drained product. In this 
way the moisture content of peat can be reduced to 50%.

S. P exton .
Combined apparatus for gas-m aking and coal or 

fuel carbonisation. A. P arker (E.P. 255,279,7.10.25).— 
The plant comprises a setting of vertical retorts with an 
external water-gas generator. During the “ blow ” 
period the “ blow ” gas enters the bottom of the setting 
and passes in a zig-zag course along flues around the 
retorts, where it is burnt with air, to the stack a t the top 
of the retort setting. During the “ run ” period the 
stack valve is closed and the “ run ” gas enters a t the 
top of the setting and passes in counter-current flow 
through the heated flues and then up through the retort, 
mixing with the distillation gases. A by-pass is provided 
in the gas main to remove distillation gases from the 
retorts during the “ blow ” period. A. C. Monkiiouse.

Coke-ovens. 0. Y. I mray. From N. V. S ilica e n  
Ovenbouw  Mi j . (E.P. 256,444, 11.11.25).—In order to 
allow the heating zone in the vertical flues of a coke oven 
to be raised, a partition is provided between the fuel gas 
and secondary air ports. The partition is built up of 
refractory tiles which are supported in vertical slots in 
the flue walls, and can bs introduced or withdrawn 
through the top of the oven battery. S. P exto n .

Coking coal. H . H . Culmer (U.S.P. 1,593,208—9,
20.7.26. Appl., [a ] 19.1.20; [b ] 22.1.20).—(a ) The 
coal in the oven is separated in a number of discrete 
masses by non-coking fillers; during carbonisation 
the gases evolved penetrate the masses of coal and 
escape through the holes produced by the carbonisation 
of the fillers, (b ) At the entrance and exit of the oven 
is a liquid seal, and bulk charges of coal are conveyed 
through the oven by means of a movable coal container 
which travels through the oven, and is diverted a t the 
point where the coke is discharged. A. C. Monkiiouse.

Carbonisation of coal. C. H ayes, Assr. to Coal 
Carbonisation Co. (U.S.P. 1,595,934, 10.8.26. Appl.,

10.12.25).—Coal is carbonised in an externally heated 
cylinder which is caused to rotate through a given arc 
first in one direction and then in the reverse direction 
through a greater arc, and so on. This constant reversal 
of the direction of rotation prevents the material con
solidating on the walls of the retort. S. P exto n .

Gas production. II. H ebel (F .P . 604,424, 10.10.25. 
Conv., 30.9.25).—The tar formed in the distillation of 
coal and separated from the gas is returned to the 
carbonising chamber. S. P exton .

Distillation of bituminous material of low calorific 
value, such as shale. J ura Oelsciiiefer-W erke
A.-G., and K . N agel (G.P. 4-27,781, 29.11.21).—Gases 
circulating repeatedly through a distillation chamber 
containing shale or similar material, are mixed, before 
re-entry into the chamber, with air or oxygen in such 
quantity that the charge does not fuse or sinter, but a 
portion of the bitumen is burnt to supply the heat 
necessary for the distillation. L. A. Coles.

Carbonising and gasifying apparatus. R . Zeidler  
(G.P. 428,143,18.3.23).—Fuel is successively distilled and 
carbonised on a moving grate, hot fuel gas being caused 
to traverse the material from above and beneath.

S. P exto n .
Retort for the continuous production of low- 

temperature coke. F . and Y. Zuyderhoudt (G.P. 
428,208, 26.9.24).—To obtain a product similar to 
“ coalite,” coal is carbonised in a multiple-chamber 
circular kiln. Each chamber has self-closing doors at 
the top and the bottom for charging and discharging. 
The chambers are continuously revolved through a 
surrounding carbonising oven, in the sole of which is an 
opening communicating with a pit sufficiently deep to 
take the charge in bulk as it leaves the retort.

S. P exto n .
Continuous production of coke and gas. H. 

K oppers (G.P. 428,535, 16.1.25).—Coal is carbonised 
in vertical chamber ovens which have vertical 
heating flues on the two major faces of each oven. 
The two groups of heating flues each communicate 
with upright regenerators at the top, and at the bottom 
are interconnected. The heating takes place from the 
hot regenerator down one side of each oven and up 
the other, the waste gases passing to the other regenerator. 
Periodically the direction of gas flow is reversed.

S. P exton .
Carbonising apparatus. O. L eissner  (G .P. 428,536, 

25.6.24).—Dry coal, shale, or peat is conveyed con
tinuously through a carbonising chamber. The con
veyor is operated from outside the chamber, and the 
inlet and outlet for the conveyor buckets are opened 
and closed by automatic doors which exclude air from 
the chamber. S. P exton .

Low-temperature distillation of coal, shale, and 
wood. K . Matthaei (G.P. 430,159, 8.5.24).— The 
material ¡3 heated in a rotating drum enclosed in a 
housing containing the heating, medium. The sides of 
the drum, which is closed at the ends, are constructed 
of longitudinal strips of sheet iron so arranged that the 
heating gases can pass between them, projections being 
provided on the interior to cause the contents of the
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drum  to  be distributed freely over th e  surface, and to  
allow  free contact w ith  th e  h o t gases. L. A. Coles.

Coking peat in  the presence of tar oil of b.p. 
above 350°. M. D ickèrt (G.P. 431,156, 29.7.20).— 
Peat is heated with tar oil until the distillation of oil 
slackens, i.e., to about 330°, and, after removal of the 
solid residue, the oil is used again in the process.

L. A. Coles.
Utilisation of material containing lim e and 

bitumen [oil shale and oil-bearing chalk]. E.
S chwarzenauer (G.P. 431,255, 15.9.25).—Bitumen is 
removed from the material, e.g., by distillation, extrac
tion, or combustion, and the residue is used for supplying 
the calcium in synthetic nitrogen compounds such as 
calcium nitrate or calcium cyanamide. The bitumen, 
or oils or gases derived from it, arc burnt to supply the 
heat necessary for the production of the nitrogen 
compounds, or the heat so obtained is converted into 
electrical energy, which is utilised for the same purpose.

L. A. Coles.
Distillation of coal. H. Pape (G.P. 431,322, 3.6.23)- 

—An ascending stream of hot gases passes through a 
series of superposed distillation chambers each charged 
with coal graded into particles of a definite size, and the 
initial pressure of the gases entering each chamber is 
regulated according to the size of the coal particles 
therein. L. A. Coles.

Gaseous fuels. I. G. F arbenjnd . A.-G. (E .P . 
249,162, 19.8.26. Conv., 16.3.25).—Producer-gas and 
water-gas can be greatly improved as fuels if at least 
0-05% by weight of iron carbonyl is added to them. 
This may be done by injection of the liquid carbonyl 
into the gas stream or by by-passing a portion of the 
gas over the liquid or solid metal carbonyl or by inter
calating small layers of iron or iron compounds with 
the coke in the producer. S. P exton .

Gaseous fuel [for m etal cutting]. J. H arris (E.P.
255,250,19.8.25).—A gas having a high ignition tempera
ture and a low flame temperature, such as coal gas, is 
mixed with ether in the proportion of 1—21b. of ether to 
200 cub. ft. of gas, i.e., 2 |—5% of ether by volume. The 
gas is stored in cylinders under a pressure of 1800— 
2000 lb. per square inch, and ordinary blowpipe tips are 
used in the burners. A. C: Monkhouse.

[O il-]gas g enerato r. J. Gibson (U .S .P . 1,596,248,
17.8.26. Appl., 22.6.25).—The generator comprises a 
hexagonal chequered chamber surmounted by spaced 
arches and heated by gas burners disposed in the opposite 
walls towards the base of the chamber. Oil and steam 
are admitted towards the top of the chequered portion, 
and oil gas is led off through outlets in the combustion 
chamber. S. P exto n .

Purifying blast-furnace gases. W. and H. Mathe- 
sius (E.P. 255,344, 1.2.26).—The gases after a rough 
separation of the dust by dust pockets are subjected to 
electrical purification at above 40°. The remainder of 
the dust which originates from sublimation or chemical 
reaction is removed by passing the gas through two 
chambers into which water is sprayed in a fine state of 
division to produce fog. Water at 35° is used in the 
first chamber and cold water in the second. The drops

produced are separated by centrifugal action in a Theisen 
washer or fan. A. C. Monkhouse.

Rotary gas washer, absorption apparatus, etc. 
Disintegrators in gas washers, absorption 
apparatus, etc. M. A urig  and G. B rucicljiayr (E.P. 
257,208—9, 17.5.26).— (a) A  rotating, hollow, truncated, 
perforated cone is supplied with liquid at its smaller 
end, which faces the stream of gas to be washed, and is 
provided on the outside with vanes, which may be 
straight or curved, may extend the whole length or 
not, and may be perforated or not. When curved they 
are so inclined as to throw the liquid against the approach
ing gas. (b ) Methods of attaching cage bars of angle 
iron to heads of disintegrator cages, also of angle iron, 
are described. B. M. Ven a b les .

Apparatus for treating gas liquor. L e R. W.
H effner  and W . T iddy , Assrs. to R ainey-W ood 
P rocess Corp. (U.S.P. 1,595,602, 10.8.26. Appl,
22.12.25).—An ammonia still maintained at a tempera
ture of at least 100° is provided with an additional source 
of ammonia to increase further the concentration of the 
liquor, and thus assist in the removal of phenolic sub
stances. S. P exto n .

Apparatus for recovering phenols from am - 
moniacal liquor. L e  R . W . H effn e r  and W . T idd y , 
Assrs. to R ainey-Wood P rocess Corp. (U .S .P . 1,595,603,
10.8.26. Appl., 22.12.25).—Liquor on its way to the 
ammonia still is preheated in a vessel which is vented 
to the still, so that the distillation products from pre
heating pass into the still. The phenol distils over as 
ammonium phenoxide with the ammonia (cf. following 
abstract). S. P exton .

Treatment of gas liquor. L e  R . W . H effner  and 
W . T iddy , Assrs. to R a in ey-W ood P rocess Corp. 
(U.S.P. 1,595,604, 10.8.26. Appl., 21.1.26).—Liquor is 
washed with benzene which partially removes the 
phenols. The benzene extract is subsequently washed 
with caustic soda and the phenols are recovered in the 
usual manner. In the distillation of the liquor to 
recover ammonia a temperature of 98° or higher is main
tained so th a t any remaining phenol is driven ofi as 
ammonium phenoxide with the ammonia.

S. P exto n .

Obtaining sulphur-free gases in distillation of 
coal. Vorenbusch & Co. (G.P. 430,904, 29.4.24).— 
“ Roll cinder,” obtained from the rolling mills or 
hammers, is added to the coal. I t  consists of Fe30 4, 
and during gasification of the coal reacts thus :—Fe30 4 +  
4C =  3Fo - f  4CO ; Fe +  S =  FeS. The quality of the 
coke is not deleteriously affected. A. D avidson.

Motor fuel. A. S. N ilso n  (E.P. 256,131, 15.2.26).— 
Siphon water from coal gas distributing systems is 
mixed with sulphite spirit (alcohol) and heavy hydro
carbons from tar production in the proportion 4 : 1 : 2  
respectively, together with caustic soda solution if 
desirable. W. N. H o y te .

Preparation of fuel oil. E. A. R udigier , Assr. to 
Standard  D evelopment Co. (U.S.P. 1,597,292, 24.8.26. 
Appl., 21.11.24).—The viscous sludge obtained from 
the acid treatment of hydrocarbon oil is mixed with a
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less v iscous fuel oil of approxim ately th e  sam e specific 
g rav ity . S. B owman.

Fuel for internal-combustion engines. E. F. 
Chandler (U.S.P. 1,597,343, 24.8.26. Appl., 21.11.24).— 
A mixture of gasoline, acetone, and water.

S. B owman.
Motor fuel. B enzol-Verband  Ge s . m .b .H . (Swiss 

P. 105,846, 13.2.23. Conv., 30.9.22).—Benzine and like 
substances of b.p. below 70° are mixed with: lieavy oils, 
and hydroxy-compounds such as phenols are added 
to increase the stability of the mixture. S. P exton .

Separating hydrocarbons from oil-bearing earths;
G. J. R ockwell (U.S.P. 1,594,796, 3.8.26. Appl.,
10.4.23).—The lighter oils are first distilled oS, the earth 
is then mixed with water and heated with steam, and 
agitated to free the grains from oil by attrition. The 
oil, water, and earth are then caused to separate in 
layers according to their respective specific gravities.

W . N. H oyte.

Treatment of petroleum oils. E. C. R. Marks. 
From S olar R efining  Co. (E.P. 254,784, 3.4.25).— 
Skimmed (topped) petroleum, or some crude petroleum 
oil, is treated with alcohol, preferably anhydrous, in 
extraction tanks provided with baffle plates, a t a tem
perature of 65—80°. Four extraction units are used, 
and in starting operations a batch is treated in the first 
unit till the alcohol has extracted the light portion or 
cracldng stock, after which the oil is passed to the second 
unit, in which the light lubricating oils are extracted, 
thence to the third unit, where lubricating oil of 250— 
310 sec. viscosity Saybolt is extracted, and further 
to the fourth unit, where lubricating oil of 450—500 sec. 
viscosity Saybolt is extracted. The residue is an asphalt 
with a very low content of free carbon and with good 
binding qualities, flowing slowly a t 38°. The alcoholic 
extract from each unit is allowed to settle and run to a 
still, where the alcohol is distilled off and dehydrated 
by treatment with quicklime and with anhydrous copper 
sulphate. I t  is passed to a storage tank in which bags 
of anhydrous copper sulphate are suspended, and then 
again used for extraction. The oil left in the alcohol 
stills is dried to remove traces of alcohol, except in the 
case of the cracking stock. The lubricating oils pro
duced require once steaming and treatment to remove 
colour. The fraction from the third unit may undergo 
a further extraction to remove the less viscous constitu
ents. The fractions of oil extracted in the respective 
units are 35%, 10%, 35%, and 10%, leaving 10% of 
residuum. The proportions of alcohol in the respective 
units are H —2, 2—4, 3—5, and 4—6 times the amount of 
oil. The lubricants from a paraffin base oil have to be 
cold pressed to remove wax. The presence of a trace of 
alcohol favours chilling and pressing, after which it may 
be removed. The lubricants produced are of superior 
quality, and the yield is about 2-J times that obtained by 
overhead distillation. H. Moore.

Obtaining light hydrocarbons and carbon from  
heavy hydrocarbons, coal tar, pitch, etc. W . K n a pp , 
and W andsbeker Maschinenfabr . u . E isenbatjanst.
B. F ischer & C. Steiding  (E .P . 257,152, 24.12.25).— 
The raw material, contained in a cylindrical steel tube

provided with a lid, is introduced into a red-hot horizontal 
retort and completely carbonised therein ; the issuing 
vapours pass through a boiler containing a suitable oil 
of high b.p., and the residual gases are condensed to 
separate light hydrocarbons, methane, etc.

Apparatus for cracking oil. E. O. L inton , Assr. 
to L inton Gasoline P rocess Co. (U.S.P. 1,592,214,
13.7.26. Appl., 17.10.22).—The apparatus comprises 
a heated vaporising chamber, in which are inclined plates, 
above which the oil is delivered, an exit pipe at the bottom 
of the chamber, and a heated vapour cracking retort. 
The retort has a shallow passage with heated walls for 
the vapours, and a conduit of less diameter than the 
retort connects the vaporising chamber and the lower 
part of the retort. H . Moore.

Treatment and refining of m ineral oils. J. J. 
A llinson, Assr. to D oherty R esearch Co. (U.S.P. 
1,592,324, 13.7.26. Appl., 4.5.20).—Crude petroleum 
containing natural brines is confined and heated in 
a rapidly moving stream by heat interchange with hot 
oil residuum. Brine is separated from the oil, which is 
heated again by heat interchange with residuum, then 
expanded, and vapour, additional brine, and residuum 
are separated. The apparatus comprises a connected 
series of heaters, a settling tank between successive 
heaters, a vapour tower connected to the last heater, a 
connected series of oil stills, and a salt and water 
separator between the tower and the stills.

H. Moore.

Treatment of petroleum products. J. C. B lack, 
W. D. R ial , and R . T. H owes (U.S.P. 1,592,329,13.7.26. 
Appl., 1.6.25).—Acid-treated cracked products with 
boiling points similar to that of. gasoline are purified 
by treating with weak alkali to neutralise part of the 
acid. The alkaline solution is removed from the pro
ducts, which are then mixed with a strong alkaline 
solution and heated to not above 175°. Vaporisation is 
prevented, and the alkali breaks down gums and gum- 
forming substances. The mixture is then cooled, the 
alkali separated, and the products are mixed with a 
heavier hydrocarbon and distilled to remove gum and 
gum-forming substances. H . Moore.

Cracking [hydrocarbon] oil. P. D anckwardt 
(U.S.P. 1,594,666, 3.8.26. Appl., 6.10.24).—The vapours 
from a cracldng still are passed through a mixture of 
molten sodium hydroxide and nickel. W. N. H oyte.

Producing gasoline. H . M. W e ir , Assr. to S tandard  
D evelopment Co. (U.S.P. 1,594,915, 3.8.26. Appl.,
8.4.21).—Gas containing gasoline is stripped by passage 
through a solid absorbent; this is subsequently heated, 
and the vapours evolved are passed through a heated 
heavy petroleum distillate containing gasoline; the 
resulting vapours are condensed. W. tN. H oyte.

Apparatus for treating oil. G. E gloff and H. P. 
B enner , Assrs. to  U niversal  Oil  P roducts Co. (U.S.P. 
1,595,179, 10.8.26. A ppl., 20.8.20. R enew ed 14.1.26). 
— The apparatus com prises a rotary still and stationary  
still connected  b y  a transfer line. M eans are provided  
for heating th e  upper part of each still independently, 
for withdraw ing vapour from  one of th e  stills, and for 
m aintaining a pressure on th e  stills. II. Moore.
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Apparatus for conversion of oils. J. H. A dams, 
Assr. to Tex as Co. (U.S.P. 1,595,332, 10.8.26. Appl.,
22.6.23).—Oil is passed continuously under pressure 
through a number of vertical tubes mounted in a furnace 
and heated to cracking temperature. The tubes extend 
through the upper and lower walls of the furnace, and 
are connected at their lower ends with a collecting cham
ber for carbon and residual oil, and at their upper ends 
with a vapour and liquid-separating chamber. The 
latter contains a number of interconnected overflow 
pipes immersed in oil in the chamber, in order to 
facilitate the separation of vapour and to maintain a 
constant oil level. The liberated vapours are removed 
and condensed.

Fractionally distilling and condensing oils. E. M. 
C la r k  and F. A. H o w a rd , Assrs. to S ta n d a r d  D e v e lo p 
m ent Co. (U .S .P . 1,595,642, 10.8.26. Appl., 5.5.22).— 
Hydrocarbon vapours pass through a series of heat 
exchangers, into one of which water at nearly its boiling 
point is introduced and travels in the same direction 
as the vapours, being thereby converted into steam. 
The steam is delivered to another heat exchanger in 
indirect heat contact with the vapours before these 
pass to the first heat exchanger. Boiling water is 
mixed with the steam before it enters the second heat 
exchanger, and the mixture flows in the opposite direc
tion to the hydrocarbon vapours in the heat exchanger.

H. Moore.
Recovery of hydrocarbon vapours and deriva

tives thereof. G. G. Oberfell , Assr. to Gasoline 
R ecovery Corp. (U.S.P. 1,595,681, 10.8.26. Appl., 
6.12.19).—The gasoline in natural gas is absorbed by 
activated carbon, and is subsequently recovered by 
distillation with steam. H. Moore.

Recovering condensable vapours from gas m ix 
tures. G. G. Oberfell  and G. A. B urrell, Assrs. to 
Gasoline R ecovery Corp . (U.S.P. 1,595,682, 10.8.26. 
Appl., 20.5.19. Renewed 5.1.26).—Hydrocarbon vapours 
are absorbed from gaseous mixtures by activated char
coal. The charcoal is then heated under pressure to 
drive off the absorbed vapours. A portion of the 
vapours is condensed a t a relatively low temperature, 
and the remaining portion is compressed and condensed.

■ H. Moore.
Extracting vapours from gaseous m ixtures.

G. A. B urrell, G. G. Oberfell , and C. J. Voress, 
Assrs. to Gasoline R ecovery Corp . (U.S.P. 1,595,683,
10.8.26. Appl., 18.6.20).—The vapours of mineral oils 
of ¿boiling points covering a range of 5-5° or more are 
absorbed j  by contacting the gaseous mixture with 
particles' of activated carbon. A portion of the vapours 
is absorbed almost instantaneously, and then more of 
the mixture is passed, so th a t vapours of lower-boiling 
oils are re-volatilised and vapours of higher-boiling 
oils absorbed, the process being continued until vapours 
of the oils it is desired to recover are absorbed by the 
charcoal. A volatilising agent is then introduced into 
contact with the charcoal to expel the absorbed vapours. 
The condensed portion of the vapours is separated from 
the volatilising agent by gravity, and a second portion 
of the vapours subsequently condensed by cooling and/or 
pressure. H. Moore.

Topping [distillation] plant for crude oil. C. F.
H anson  and P. V andervort (U.S.P. 1,597,375, 24.8.26. 
Appl., 29.12.22).—The still consists of a vertical oil 
passage fitted with a number of convex plates which 
tend to divide the oil flow into two streams. Gas 
passages are provided above each plate. S. B owman.

Oil coking still. J . 0. Jenson (U.S.P. 1,597,469,
24.8.26. Appl., 20.1.21).—The bottom of a cylindrical 
still is reinforced by a number of interior longitudinal 
beams, which also serve to distribute heat to the con
tents of the still. S. B owman.

Apparatus for cracking and distillation of 
petroleum . C. M. P a g e , Assr. to G. F a b y a n  (U.S.P. 
1,597,476, 24.8.26. Appl., 26.8.20).—A cylindrical 
pressure still is provided with a number of closely- 
situated vertical metallic surfaces, which are electrically 
heated. S. Bowm an.

Purification of naphtha. G. Petrov (G.P. 428,812,
11.5.26. Appl., 13.5.22).—Crude naphthas are oxidised 
with atmospheric oxygen and afterwards treated with 
60—70% sulphuric acid, heat and pressure also being 
applied if necessary. The unsaturated hydrocarbons 
are polymerised and separate. S. P exton .

Purification of hydrocarbon oils. D e u tsc h e  
Erdol-A.-G., Assees. of F . S c iiick  (G.P. 429,444,19.3.21). 
—Crude or partially refined hydrocarbon oils are rendered 
colourless and odourless, and are freed from resinous and 
asphaltic constituents by mixing them with phenols 
or their derivatives, adding solvents, with the exception 
of ethyl alcohol, if necessary, and subsequently removing 
the phenol layer. L. A. Coles.

Purification of low-boiling hydrocarbons. J . D . 
R iedel  A.-G. (G.P. 430,974,15.5.25).—Hydrocarbon oils 
of b.p. up to about 200° are dissolved in hydrogenated 
naphthalene, preferably tetrahydronaphthalene, and 
subsequently separated from the solvent by distillation. 
Alternatively, the hydrocarbons are passed in the form 
of gas or vapour through a quantity of hydrogenated 
naphthalene maintained above the boiling point of the 
hydrocarbons. L. A. Coles.

Method of dehydrating oil em ulsions. R. A.
H alloran, Assr. to Standard  Oil  Co. (U.S.P. 1,597,461,
24.8.26. Appl., 11.6.25).—The emulsion is mixed with 
0 • 5% by volume of acid ta r obtained from the treatment 
of kerosene with sulphuric acid, and heated to 80°.

S. B owman.
Manufacture of lubricants. M. C. v a n  G undy  

and H . Dimmig, Assrs. to T e x a s  Co. (U.S.P. 1,594,762,
3.8.26. Appl., 13.10.21).—A mixture of oleic acid and 
lead oxide is heated gradually to 270—274° and main
tained at that temperature until no free acid is present; 
the resulting compound is mixed with the lubricating oil.

\V . N . H oyte. 
Manufacture of sulphonic acids and salts thereof 

from mineral oils. P. I. Schestakov (E.P. 247,940
9.2.26. Conv., 17.2.25).—The oil is treated with sulphuric 
acid, the acid tar is separated, and the oil is heated, if 
necessary under pressure, to about 100° with aqueous 
acetic acid or one of its esters; the sulphonic acids are 
thereby precipitated. Alkali sulphonates may be ob
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tained by similar treatment of the tar obtained on 
treating the sulphonated oils with caustic soda.

W . N. H oyte.
See also pages 856, Filtering apparatus (E.P. 

256,124). 857, Heating blast for producers (E.P.
255,281). 865, Destructive distillation of oils (G.P.
431,516). 876, Removing hydrogen sulphide from
gases (G.P. 431,307). 879, Paving m aterials (E.P. 
256,513). 898, Hydrocarbon gases (U.S.P. 1,594,823).

III.— TAR AND TAR PRODUCTS.
Distillation of ta r , pitch, and coal w ith super

heated steam  in a vacuum . M. D unkel (Mitt. 
Schles. Kohlenforschungsinst. Kaiser Wilhelm-Ges., 1925, 
2, 201—217 ; Chem Zentr., 1926, II, 674).—Lubricating 
oils and paraffins which readily decompose in distillation 
under atmospheric pressure. may be recovered by 
distillation of primary tar in steam at very low pressures. 
In the same way volatile products can be distilled from 
ordinary pitch, leaving a pitch residue much harder and 
less fusible than the original pitch. Coal and lignite, 
similarly, yield tars which are distinct from their ordinary 
tars because the application of steam and vacuum 
distillation materially reduces the temperature a t which 
their primary constituents distil. S. P ex to n .

T h erm al decom position of lignite ta r . R. von
W alther and G. B e n th in  (Braunkohlenarchiv, 1926, 
10, 25—38).—A technical lignite tar rich in paraffins 
was pyrogenically treated in a tube which could be 
heated uniformly a t 500°, 550°, 600°, 650°, or 700° over 
either one-third or two-thirds of its length. When 
cracking over one-third of the tube, a reaction temperature 
30—50° higher than when using two-thirds was required 
to produce similar results. In both cases, however, the 
quantity of unsaturated hydrocarbons produced was a 
maximum at 650°. The amount of phenol increases as 
the temperature rises from 500° to 700°. S. P exto n .

Composition and chem ical constitution of 
lubricants and their synthesis [from tar pro
ducts]. A. Spilk er  (Z. angew. Chem., 1926, 39, 
997—999 ; Brennstofi-Chem., 1926, 7, 261—264 ; 
cf. B., 1892, 22).—Viscosities are tabulated for the 
liquid hydrogenation products of certain hydrocarbons 
of high mol. wt., obtained from the higher boiling 
fractions of anthracite coal-tar and pitch, and 
reduced by the method of Bergius. These hydrides 
constitute a new class of artificial lubricating oils. 
Their viscosity increases with rising mol. wt. of the 
parent hydrocarbon. Reduction of chrysene yields, as 
main product, Liebermann’s hydride C18H 28 (B., 1889, 
274), which can be distilled unchanged over heated 
pumice if the temperature be moderated. These sub
stances are compared with the similarly high-boiling 
but differently constituted lubricants from petroleum.

L. M. Clark .
P a t e n t s .

P roduction of stable, non-resinifying products 
from  low -tem perature ta r . Zeche M. St in n e s , and 
A. We in d el  (G.P. 430,438, 5.9.23).—Products recovered 
from low-temperature tar without distillation, by the 
process described in G.P. 420,394 (B., 1926, 432), are 
treated with three or four times their bulk of benzine, and,

after removal of the insoluble asphaltic constituents, the 
benzine is distilled off. The residue is used without 
further treatment, or is purified by distillation under 
ordinary or reduced pressure. L. A. Coles.

Destructive distillation of tars and oils. E. 
B lüm ner (G.P. 431,516, 14.1.22. Addn. to 340,991).— 
Liquid collecting above the fused metal in the process 
described in the chief patent (B ., 1922, 407 a) is with
drawn by a tube projecting into the pressure chamber, 
the relative volumes of liquid and vapour above the fused 
metal being regulated by altering the length of the tube 
within the chamber. L. A. Coles.

[Apparatus for use in the] production of hydro
carbons from phenols. F . F ischer (G.P. 431,479,
21.6.22).—The interior of metal apparatus is coated 
with a layer of material capable of hindering deposition 
of carbon ; e.g., a layer of metal sulphide is formed by 
passing gases containing sulphur through the apparatus 
before use (cf. Fischer and Zerbe, B., 1923, 1168 a).

L. A. Coles.
Production of material containing sulphur [for 

use in the manufacture of printers’ ink and lubri
cants]. Gelsenkirchener B ergw erks-A.-G., and
F. S chütz (G .P. 426,991, 20.9.22).—Material suitable 
for use in the manufacture of printers’ ink and of 
lubricants having a high dropping point is obtained 
by heating, e.g., to 200—220°, distillation products of 
pitch together with sulphur or with substances yielding 
sulphur, e.g., disulphur dichloride. L. A. Coles.

Production of hard bituminous material of high  
fusing point from acid resins. I. G. F ar be n in d .
A. G., Assess, of G. B alle (G.P. 427,607, 15.3.23. 
Addn. to 410,012).—Acid resins or products obtained 
by treating them with disulphur dichloride by the 
process described in the chief patent (cf. B ., 1925, 493) 
are heated with aromatic bases, such as aniline, and, 
after removal of excess of the base, the products are 
distilled at atmospheric pressure or in vacuo, and, 
if necessary, are subsequently treated with disulphur 
dichloride in the presence or absence of condensing 
agents. L. A. Coles.

See also pages 862, Recovering phenols from gas 
liquor (U.S.P. 1,595,602—4). 863, Light hydro
carbons from tar etc. (E.P. 257,152). 864, Purifying 
hydrocarbon oils (G.P. 429,444) ; Purifying low- 
boiling hydrocarbons (G.P. 430,974). 879, Paving  
materials (E.P. 256,513).

IV.— DYESTUFFS AND INTERMEDIATES.
Sulphur Black from benzeneazodinitrodiphenyl- 

amine. A. B eretta  (Giom. Chim. Ind. Appl., 1926, 8 ,
121—122).—Fusion of 4'-benzeneazo-2:4-dinitrodiphenyl- 
amine with alkaline polysulphides at 140° results in 
(1) reduction to 2 : 4:4'-triaminodiphenylamine, (2) forma
tion of the thiodiphenylaminic nucleus with elimination 
of ammonia, (3) condensation of two thiodiphenylaminic 
groups with further liberation of ammonia and formation 
of the black compound,

NH A - s -  / V n h - A

n h 2\  s — \ J ~  N H -k /  s ~ \ / n h 2>
which dyes cotton greyish-green to black and gives
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brownish-green solutions iu sodium sulphide and a dark 
green solution in concentrated sulphuric acid. The 
method previously given (A., 1924, i, 221) for the 
preparation of the intermediate 4'-benzeneazo-2 : 4- 
dinitrodiphenylamine required may advantageously be 
replaced by the following procedure : p-aminoazobenzene 
hydrochloride (23-3 g.), 2 : 4-dinitrochlorobenzene (20 g.), 
anhydrous sodium carbonate (25 g.), and water (300 c.c.) 
are heated together over a naked flame for 24 hrs. with 
occasional agitation to ensure regular ebullition, the 
mass being filtered by suction while still hot. On 
cooling, the filtrate yields sodium dinitrophenoxide 
derived from dinitrochlorobcnzene which has not reacted. 
The solid mass remaining on the filter is repeatedly 
extracted with boiling water to free it from dinitrophen
oxide and aminoazobenzene, which may be recovered 
by fractional crystallisation. The residual reddish-brown 
product is almost pure 4'-benzeneazo-2:4-dinitrodiphenyl- 
amine. T. H. P o pe .

P aten ts.

Manufacture of sulphur dyestuffs. Soc. of Chem . 
I n d . in  B asle (E.P. 243,739, 25.11.25. Conv., 28.11.24. 
Addn. to 199,360, B ., 1924, 9).—In place of the benzidine 
used in the original patent, theTe is used a derivative 
such as diacetylbenzidine or another aromatic base such 
as aniline, toluidine, chloroaniline, phenylenediamine, or 
derivatives of these such as acetanilide, an alkylaniline, 
or nitroaniline. The sulphurisation may be carried out 
in presence of a substratum such as common salt, or 
of a flux such as a naphthol or phenol. The dyes obtained 
have great intensity and fastness. Use of the acetylated 
bases gives dyes of redder shades than those obtained 
by using the bases themselves. A. D avidso n .

Arylidoanthraquinone derivatives. F arbw . vorm ., 
Me ist e r , L uc ius , & B rü nin g  (E.P. 244,450, 28.11.25. 
Conv., 12.12.24).—The compounds are obtained in yields 
of over 80% by heating a 5 :8-dihalogenoquinizarin with a 
primary aromatic amine in the absence of copper powder, 
with or without a condensing agent. 5 : 8-Dianilido- 
quinizarin, m.p. 258—260°, prepared by this method, 
differs from the product obtained by using copper 
powder. The corresponding 5 : S-di-^-toluidido-dexivntive 
melts above 270°. Both yield sulphonic acids which 
dye wool pure, fast, greenish-yellow shades from an 
acid bath. J. S. H. D a v ie s .

Manufacture of new azo-dyestuffs [from o-am ino- 
benzaldehyde]. W. C a r p m a e l . From I. G. F a r b e n i n d .
A.-G. (E.P. 245,128, 21.12.25).—The unstable azo-dyes 
produced by coupling diazotised o-aminobenzaldehyde 
or its substituted derivatives with the usual azo-com- 
ponents are rendered stable by treatment with hydroxyl- 
amine. The new dyes yield metallic compounds, e.g., with 
copper and chromium salts, which may be prepared in 
substance or formed on the fibre, and which possess 
improved fastness qualities. For example, 121 pts. of
o-aminobenzaldehyde are diazotised and coupled with 
337 pts. of sodium 2-phenylamino-8-naphthol-6- 
sulphonate in sodium carbonate solution. The product 
is salted out, filtered off, and washed, then suspended 
in water and stirred for 24 hrs. with a solution of 139 pts. 
of hvdroxylamine hydrochloride and 272 pts. of sodium 
acetate crystals. The product dyes wool in yellowish-

brown shades which on treatment with chromium "salts 
become deeper, with increased fastness. A. D avidso n .

Manufacture of new aminotriarylm ethanes and 
of azo dyestuffs derived from  them . B rit . 
D yestuffs Corp. and K. H. S aunders (E.P. 256,775,
4.8.25).— Aminotriarylmethanes are obtained by con
densing tetra-alkyldiaminobenzhydrol with the amino- 
sulphones obtained by the process described in E.P. 
245,865 (B ., 1926, 233). The derived monoazo-dyes 
produce yellow to red shades on animal fibres from an 
acid bath. The fixation on after-chroming is accom
panied by oxidation to triarylmethane dyes containing 
a mixed chromophore. For example, the dye obtained 
from tetramethyldiaminobenzliydrol by successive con
densation with the aminosulphone derived by reduction 
of the condensation product of 5-sulphino-o-hydroxytoluic 
acid and 4-chloro-3-nitrobenzenesulphonic acid, diazotisa- 
tion, and coupling with l-phenyl-3-methyl-5-pyrazolone, 
dyes wool, or chromed wool, yellow, passing on after- 
chroming to bright yellowish-green, fast to milling. 
"When the coupling component is (3-naphthol or ethyl-{3- 
naphthylamine, the primary colour is orange or red, 
passing on chroming to brown or violet, respectively.

J. S. II. D av ies .
Azo dyes. A. G. B loxam . From Ch em . F a b r . 

Gr ie sh e im -E lektron  (E .P . 256,808,23.9.25).—Azo dyes 
fast to kier boiling are produced in substance or on the 
fibre by coupling diazotised, unsulphonated aminodi- 
phenyl compounds, their homologues, and substitution 
products with arylides of 2 : 3-hydroxynaphthoic acid 
or bis-2 : 3-liydroxynaphtlioylarylenediamines etc. The 
fibre impregnated with the arylide need not be dried 
before developing with the diazotised amine. The 
shades produced by a number of such azo dyes are 
described. 4 : i'-Dichloroaminodipltenyl, m.p. 95—96°, 
and 4 : 4 '-diehloroamino-3 : Z'-ditolyl, m.p. 88°, are 
obtained from 4 : 4'-dichlorodiphenyl and 4 : 4'-dichloro- 
3 : 3'-ditolyl, respectively, by successive nitration and 
reduction. J. S. H. D av ies.

Azo dyes. A. G. B loxam . From Chem . F a b r . 
Griesh eim -E lektron  (E.P. 256,809,23.9.25).—Azo dyes 
fast to kier boiling are produced in substance or on the 
vegetable fibre by coupling diazotised unsulphonated 
amino-i/'-azimines, obtained by reducing the correspond
ing nitro-compounds, or by the method of Schmidt and 
Hagenbocker (A., 1921, i, 897 ; G .P. 338,926, B ., 1921, 
749 a ), with arylides of 2 : 3-hydroxynaphthoic acid, bis- 
2 : 3-hydroxynaphthoylarylenediamines, and the like. 
The fibre, impregnated with the arylide, need not be 
dried before developing with the diazotised amine. The 
shades produced by a number of such azo dyes are 
described. 2-(2'-Aminophenyl)-, 2-(3'-aminophenyl)-, 
2-(4'-aminophenyl)-, 2-(3'-amino-4'-methylphenyl)-, 
2-(3'-amino-4'-methoxyphenyl)-, 2-(2'-amino-4'-methvl- 
phenyl)-, 2-(2'-amino-4'-chlorophenyl)-afJ-naphtha-l :2:3- 
triazole melt a t 120°, 160°, 203—205°, 172—173°, 185°, 
137—138°, and 192°, respectively. J. S. H. D av ies .

Azo dyes containing a diplienylurea [diphenyl- 
carbamide] nucleus. H. W enker , Assr. to N a t . 
A niline  & Chem ical Co. (U.S.P. 1,594,805, 3.8.26. 
Appl., 6.11.25).—A mixture of 1 or 2 mols. of a jj-amino- 
benzeneazoarylsulphonic or carboxylic acid, which
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contains only one free amino-group and 1 mol. of a disazo 
dye of tlie general formula y>NH2R"N : N(2)NH2 (1) 
C10H4-e(SO3H)a,OH(8)N:NR'"y(7) where R " is a 
benezene radical which may be further substituted, 
R ' "  is a benzene radical, a; is 1 or 2, and Y is H, NH2 or 
substituted NH2, or a substituent other than N 02 or OH, 
is treated with phosgene in presence of an acid-binding 
agent such as sodium carbonate. If Y in the formula 
is NH2 2 mols. of the p-aminobenzeneazoarylsulphonic 
or carboxylic acid component are used, otherwise only 
1 mol. is taken. The products dye cotton green shades 
fast to light and washing, which can readilybe discharged 
by the action of sodium hyposulphite or the like. As an 
example, ji-aminobenzeneazosalicyclic acid is treated in 
sodium carbonate solution at 50—60° with phosgene in 
presence of 1 mol. of y-aminobenzene-2-azo-l-amino-8- 
maphthol-3 : 6-disulphonic acid-7-azobenzene to yield 
a dye giving fast green shades on cotton from a neutral 
or alkaline bath. T. S. "Wheeler.

Bisazo dyestuffs containing a diphenylurea 
[diphenylcarbamide] nucleus. L. W. Geller , Assr. 
to N at . A niline  & Chemical Co. (U.S.P. 1,594,828,
3.8.26. Appl., 28.4.24).—By the action of phosgene in 
presence of an aqueous solution of sodium carbonate on 
a mixture of 4'-amino-4-hydroxyazobenzene-5-carboxylic 
acid and 4'-chloro-4-amino-5-alkoxy-2-methylazoben- 
zene-5'-sulphonic acid, dyes are obtained which give 
reddish-yellow to greenish-yellow shades, fast to light 
and washing, on unmordanted cotton capable of being 
discharged to a white with sodium hyposulphite. They 
also dye wool, silk, and other fibres. As an example,
1-3 mols. of 4'-amino-4-hydroxyazobenzene-5-carboxylic 
acid and 1 mol. of 4'-chloro-4-amino-5-methoxy-2- 
methylazobenzene-5'-sulphonic acid give with phosgene 
in sodium carbonate solution a dye which yields lemon 
yellow shades on unmordanted cotton and yellow shades 
on wool and silk. By varying the proportions of the two 
components products giving reddish-yellow and greenish- 
yellow shades can be obtained. T. S. W heeler.

Preparation of diazophenolsulphonic acids and 
their nuclear substituted derivatives. V. M.
R odionov, V. K. Matw eev , and “ Aniltru st  ” (G.P. 
430,885, 13.8.24).—Aqueous solutions of salts of phenol- 
sulphonic acids or their nuclear substitution products 
are treated with sodium nitrite and a mineral acid at a 
low temperature. For example, from an aqueous solu
tion of sodium plienol-o-sulphonate and sodium nitrite 
at 0°, acidified slowly with 25—30% sulphuric acid, 
crystals of k-dinzophenol-2-sulphonic acid are obtained; 
yield 80%. Similarly, from sodium phenol-p-stdphonate 
and nitrite with hydrochloric acid a t 20°, a solution of
2-diazop]ienol-4:-sulphonic acid is obtained, this compound 
being more soluble than its isomeride. The azo-com- 
pound formed by coupling the latter diazo-solution with 
(3-naphthol is obtained in 50—60% yield. Treatment of
2-chlorophenol-4-sulphonic acid with nitrite and hydro
chloric acid (d 1 -1) a t 0° gives a solution of 2-ckJoro-Q- 
diazophenol-i-suIp 1 tonic acid, which coupled with (3- 
naphthol yields an azo dye, which dyes wool and silk 
brownish-red, changing to garnet-red by after-chroming 
and to cherry-red by treatment with copper salts.

A. D avidso n .

Diazotisation of aminophenols. R heinische 
K am pfer-F abr . G.m.b.Il., Assees. of S. Skraup and
E . Steinruck  (G.P. 431,513, 25.3.24).—Aminophenols 
which yield quinones on diazotisation by the usual 
process are diazotised by treatment with nitrites in the 
presence of mineral acids and salts of copper, iron, zinc, 
or similar metals. The diazo-solution can be used direct 
for coupling or for displacement of the diazo-group by 
halogens or other substituents. For example, amino- 
xylenol sulphate dissolved in dilute sulphuric acid 
containing zinc sulphate is diazotised a t 0° with sodium 
nitrite, and the product, on coupling with sodium 
p-naphthol-3: 4-disulphonate in sodium carbonate 
solution, yields a dye giving bluish-red shades. The 
diazo-solution prepared from 6-amino-|)-z,sopropyl-»t- 
cresol sulphate, on addition to copper chloride solution 
yields 6-chloro-^-i'.sopropyl-wi-cresol (chlorothymol), or 
on addition to a solution of stannous chloride in con
centrated hydrochloric acid yields a red oil, apparently 
6-hydrazino-jj-wopropyl-m-cresol, which on boiling with 
copper sulphate solution splits off nitrogen, with the 
formation of thymol. L. A. Coles.

Manufacture of benzanthrone derivatives con
taining sulphur. J . Y. J ohnson. From I. G. 
F a r be n in d . A.-G. (E.P. 255,731, 13.1.26).—Benzan- 
thronesulphinic acids are prepared from 3-halogeno- 
benzanthrones by the action of sodium hyposulphite 
(or sodium formaldehyde-sulplioxylate) in neutral or 
alkaline solution, using preferably a solvent which will 
dissolve both inorganic and organic materials. For 
example, 10 pts. of 3-chlorobenzanthrone are stirred at 
35—40° with 200 pts. of methyl alcohol, 70 pts. of 20% 
aqueous ammonia, and 10 pts. of sodium hyposulphite, 
until the product is water-soluble. The alcohol is 
distilled off, the residue dissolved in hot water and, after 
oxidising unchanged hyposulphite with air, the solution 
is acidified, when benzanthrone-3-sulphinic acid, m.p. 
225°, is precipitated as a brownish-yellow powder. The 
sulphinic acids can be oxidised to sulphonic acids, and 
are reduced by sodium polysulphide to mercaptans, or 
by sodium sulphide at 70—80° to 3 : 3'-benzanthronyl 
sulphides or a t higher temperatures to ¿sodibenzanthrones.

A. D avidso n .

Manufacture of intermediates [mercaptans, sul
phides, and disulphides] of the benzanthrone series.
J . Y. Joh n son . From B a d isch e  A n ilin -  & Soda- 
F a b r ik  and F a rb w . vorm . M e is te r , L u ciu s, & B r u n in g  
(E.P. 256,059, 14.8.25).—Benzanthrone mercaptans and 
other sulphur derivatives are obtained by the action of 
alkali sulphides on halogenated benzanthrones or of 
sulphur on nitrobenzanthrones or nitrohalogenobenzan- 
thrones. Aryl mercaptans or benzanthrone mercaptans 
may also be used. Methylbenzanthrones are excluded. 
The reaction may be carried out in the presence or 
absence of diluents. For example, 10 pts. of bromo- 
benzanthrone are boiled f o T  several hours under reflux 
with a solution of 100 pts. of sodium sulphide crystals in 
50 pts. of water and 100 pts. of 96% alcohol. A violet 
solution of the sodium salt of benzanthrone mercaptan is 
formed, from which the mercaptan is obtained as a yellow 
powder. From 3-chlorobenzanthrone and thio-p-cresol 
is obtained benzanthrone 3-thio-ji-tolyl ether, yellow, m.p.
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218—220°. Similarly, from 4-chlorobenzanthrone is ob
tained benzanthrone 4-thio-ip-lolyl ether, m.p. 170—171°.
3-Nitrobenzanthrone in trichlorobenzene when heated 
with sulphur yields benzanthronyl 3 : 3'-sulphide, m.p. 
above 300°, and benzanthrone 3-mercaptan, which on 
passing a current of air through the solution of its 
sodium salt, yields benzanthronyl 3 : 3'-disulphide, 
yellow, m.p. 263—265°. The disulphide is converted into 
the sulphide by heating with copper, phenol, arylamines, 
or other substances capable of taking up sulphur.

A. D avidso n .

Dyestuffs and dyestuff intermediates [halogeno- 
alkoxybenzanthrones and wodibenzanthrones].
R. F. Thomson, J . Thomas, and Scottish D y e s , L t d . 
(B.P. 256,281, 2.2.25 ; cf. E.P. 193,431).—A Bz-chloro- 
benzanthrone, m.p. 174—178°, is nitrated in nitrobenzene 
solution to chloronitrdbenzanthrme, m.p. 287—290°. 
This is reduced in pyridine or aniline by zinc dust and 
hydrochloric acid, or in concentrated sulphuric acid by 
aluminium powder, to the chloroamindbenzanthrmie, the 
product when aluminium is used being red crystals, 
m.p. 280—281°. The amino-compound, diazotised in 
the usual way and the suspension of diazo compound 
boiled, yields chlorokydroxybenzanüironc. The latter is 
methylated, in suspension in nitrobenzene, with 
methyl sulphate to chloromethoxybenzanthrone. Alcoholic 
potash at 110° converts this into what appears to be 
dimethoxyisodibenzanthrone, which dyes cotton a reddish- 
blue of great fastness. A. D avidso n .

Reduction of vat dyes to leuco-compounds.
Comp. N at . d e  Matières Colorantes et  Man u f . de 
P rod. Chim . d u  N ord R é u n ie s , E tabl. K uhlmann 
(F .P . 601,632, 6.11.24).—A suspension of the dye in a 
dry organic solvent is treated with hydrogen in presence 
of catalysts, such as nickel, cobalt, iron, copper, cither 
alone or mixed with their lower oxides. Thus, a sus
pension of indigo in dimethylaniline, containing nickel 
precipitated on kiesulguhr, is treated with hydrogen at 
90—100°. The resulting suspension of leuco-indigo is 
suitable for conversion into esters. J. S. H. D a v ie s .

Preparation of halogenated dibenzpyrene- 
quinones. I. 6 . F ar be n in d . A.-G., Assees. of G. 
K rânzlein , R. Sedlmayr, and H. Vollmann (G.P.
430.556, 11.6.24).—Dibenzpyrenequinones are treated 
with halogens or halogenating agents in presence or 
absence of carriers. The halogenodibenzpyrenequinones 
so obtained are partly themselves vat dyes, and partly 
intermediates for dibenzpyrenequinone dyes. By chlorin
ation of dibenzpyrenequinone in sulphuric acid mono- 
hydrate, with addition of iodine, a chlorodibenzpyrene- 
quinone, brownish-yellow, m.p. above 350°, is formed.

A. D avidson .

Manufacture of vat dyes of the anthracene series.
I. G. F arbenind . A.-G., Assees. of A. W olfram  (G.P.
430.557, 11.6.24).—9 : 10-Dibenzoylanthracenes, or their 
derivatives and substitution products, are heated with 
metal chlorides at high temperatures in presence of air 
or oxygen and of an organic flux such as benzophenone, 
diphenylsulphone, etc. The dyes formed, which possess 
a structure of the types I or II,

Y1
i. \ /  n.

dye cotton from the vat in red-violet to blue shades.
A. D a v id so n .

Preparation of nitrogenous condensation products 
of the anthraquinone series [anthraquinonyl- 
carbazoles]. I. G. F ar benind . A.-G., Assees. of 
W. M ieg (G.P. 430,884, 13.1.22).— Chloro- or bromo- 
anthraquinones or their derivatives are heated with 
carbazole, with or without a diluent, in presence of an 
acid-binding agent and of a little copper or copper salt. 
With bromoanthraquinones sodium acetate generally 
suffices as acid-binding agent, but with chloroanthra- 
quinones stronger bases are necessary, such as calcium 
hydroxide or potassium carbonate. 'The products are 
Ar-substituted anthraquinonylcarbazoles, very reactive 
substances of intense colour, which serve as intermediates 
for dyes. For example, l-chloroanthraquinone, heated 
to the boil for 8 hrs. with carbazole in nitrobenzene,with 
addition of calcium hydroxide and a little copper acetate, 
yields 'N-\-anthraquinonylcarbazole, reddish-orange, m.p. 
260°. Similarly, from 1 : 5-dichloroanthraquinone and 
carbazole is obtained an orange-red condensation product 
in which both chlorine atoms are replaced by carbazole 
residues. The condensation product from 1 : 9-pyridone-
4-bromoanthraquinone and carbazole is brownish-orange. 
From 2-bromoanthraquinone and carbazole in nitro
benzene, with addition of potassium carbonate and copper 
powder, is obtained N-2-anthraquinonylcarbazole, orange 
prisms. I t  gives an emerald-green solution in sulphuric 
acid, changing after a short time a t 15° to blue-black, 
with formation of a sulphonic acid which dyes wool in 
clear yellow shades. A. D avidson .

Manufacture of mordant dyes of the phenanthra- 
quinone series. K. B rass (G.P. 430,631, 25.1.23).— 
Aminophenanthraquinones are converted through their 
diazonium perbromides into phenanthraquinone azides, 
and these are decomposed by 65—70% sulphuric acid. 
2-Aminophenanthraquinone yields, in concentrated sul
phuric acid with sodium nitrite, the 2-diazonium sulphate, 
which in aqueous solution with bromine forms the
2-diazonium perbromide, an oily mass solidifying after 
some time. With 25% ammonia the aqueous suspension 
of the perbromide gives phenanthraquinone 2-azide, 
cinnabar-red or coppery leaflets, m.p. 186°. On warming 
this with 65—70% sulphuric acid there is formed (besides 
some 2-aminophenanthraquinone which can be extracted 
with alcohol) 2-amino-3-hydroxyplienanthraquimne, which 
dyes unmordanted wool greenish and chrome-mordanted 
wool olive-green. From 4-aminoanthraquinone is ob
tained similarly phenanthraquinone i-azide (garnet-red, 
explodes on heating), which on warming with 65% 
sulphuric acid and diluting with an equal volume of
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water yields i-amino-l-hydroxyphemnthraquinone, violet- 
black needles, decomp. 217°, which dyes chrome- or 
alumina-mordanted wool blue-grey. If the 4-azide, after 
treatment with 65% sulphuric acid, is diluted with the 
fourfold volume of water, 1 : 4-dihydroxyphenanthra- 
quinone, brown-violet (diacetyl derivative, golden-yellow, 
m.p. 183°) is formed. I t  dyes wool violet-black. Its 
quinoxaline is reddish-yellow, m.p. 288°.

A. D avidso n .
Manufacture of grey to black vat dyes. I. G.

F a r benind . A.-G., Assees. of P. N aw iasky  and E. K rauch 
(G.P. 430,704, 18.9.24. Addn. to 411,693; cf. also
G.P. 423,878).—In place of the nitration products of 
dibenzanthrone, as described in the preceding patents 
(cf. B., 1926, 577), dibenzanthrone itself is treated with 
sulphur-yielding materials, especially in presence of 
carriers 'such as copper, antimony, or phosphorus 
compounds. A. D avidson .

Manufacture of chlorohydroxyanthraquinone. H. 
D odd,  W. C. S prent , and U nited  A lkali Co., L t d . 
(E.P. 256,068, 27.8.25).—Chlorohydroxyanthraquinone 
free from hydroxyanthraquinone is prepared by the 
condensation of phthalic anhydride with o- or jj-chloro- 
phenol in sulphuric acid in the absence of boric acid or 
aluminium chloride, so as to avoid replacement of chlorine 
by hydroxyl. For example, 225 g. of phthalic anhydride 
are dissolved in a mixture of 670 c.c. of sulphuric acid 
(d 1 -84) and 80 c.c. of 20% oleum. Pure o-chlorophenol 
(193 g.) is then run in with stirring and the mixture 
heated a t 150—160° for 5 hrs., then a t 180—190° for 
3 hrs., and finally at 195—200° for 3—4 hrs. The cooled 
melt is run into 4 litres of water a t 40° and the precipitated 
chlorohydroxyanthraquinone, orange, m.p. 242°, is 
filtered off. A . D avidson .

Making 2-hydroxynaphthalene-6-carboxyIic 
acid. F. A n d r e , Assr. to Grasselli D yestu ffs Corp. 
(U.S.P. 1,593,816, 27.7.26. Appl., 12.11.25. Conv.,
16.8.24).—182 pts. of dry potassium [3-naphthoxidc arc 
heated with carbon dioxide under pressure in an auto
clave for 8 hrs. a t 170—230°, when 2-naphthol-6-carboxylic 
acid, m.p. 245° (68 pts.), and 2-naphthol-3-carboxylic 
acid are formed. T. S. W heeler .

Flaked [3-naphthol. N. E. Va n  Stone and C. E. 
D ee d s , Assrs. to S h erw in-W illiam s Co. (U.S.P. 
1,594,390, 3.8.26. Appl., 13.2.24).—A revolving drum 
partially immersed in molten (3-naphthol takes up a 
thin film of the material, which, after solidification, is 
removed by a scraper in the form of thin flakes of uniform 
thickness. These are easily handled, are non-dusting 
and non-caking, and on storage do not darken as rapidly 
as the powder form. T. S. W heeler .

Production of a-nitronaphthalene-j3-sulphonic 
acids. R. A. N elson , Assr. to N ational A n il in e  & 
Chemical Co. (U.S.P. 1,594,547, 3.8.26. Appl., 3.5.20). 
—500 pts. of naphthalene are treated a t 160° during 
15 min. with 610 pts. of sulphuric acid (100%), and a 
further 310 pts. of 100% sulphuric acid are,then added 
to the sulphonated product at 75°. The product is 
treated with 330 pts. of nitric acid (67-5%) a t 45—60° 
with cooling during 6—10 hrs., after which it is diluted 
with water and neutralised with lime. The product

consists of a mixture of l-nitronaphthalene-6- and 
-7-suIphonic acids together with a small amount of the 
1 : 3-acid. If desired, it may be reduced without 
isolation to give the corresponding amino-acids (Cleve’s 
acids). T. S. W heeler .

Preparation of chloro-derivatives of ¡3-naphthol 
with free 1-position. I. G. F ar be n in d . A.-G. (Assees. 
of W. H erzberg , O. Spengler , and A. Schmid (G.P.
431,165,31.10.23).—Polychloro-derivatives of {3-naphthol 
containing chlorine in the 1-position are treated with 
reducing agents; e.g., 1 : 3-dichloro-2-hydroxynaphtha- 
lene dissolved in alcohol is boiled with coppered zinc 
dust for 15 hrs. under reflux. The hot filtered solution 
is diluted with water and the precipitate crystallised 
from benzine with addition of animal charcoal, yielding
3-chloro-2-hydroxy naphthalene, m.p. 93°. Similarly, from 
1 : 3 : 4-trichloro-2-hydroxynaphthalene is obtained a 
mixture in equal proportions of 3-chloro-2-hydroxy- 
naphthalene and 3 : i-dichloro-2-hydroxynaphthalene, 
m.p. 108°, separable by crystallisation. The latter can 
also be obtained from 1 : 3 :  4-trichloro-2-hydroxy- 
naphthalene by reduction with ferrous sulphate and 
the calculated quantity of sodium hydroxide. Reduc
tion of 1 : 6-dichloro-2-hydroxynaphthalene by ferrous 
sulphate and sodium hydroxide yields Q-ehloro-2-hydroxy- 
naphthalene, m.p. 115°. The chloro-compounds may be 
used as intermediates for dyes and medicinal products.

A. D avidson .

Manufacture of perylene. C. H. Marschalk 
(U.S.P. 1,593,982, 27.7.26. Appl., 13.12.23. Conv.,
21.12.22).—A mixture of (3-dinaphthol (6 pts.), zinc dust 
(10 pts.), fused zinc chloride (9 pts.), and water (3 pts.) 
is distilled, and the orange crystals which condense 
from the evolved vapours are washed with dilute caustic 
soda solution and recrystallised from toluene ; the final 
product has m.p. 265°. E. S. K r e is .

Preparation of o-benzoylbenzoic acid. E. C.
K lipstein  & Sons Co., Assees. of H. G. Stone and B. H. 
J acobson (Can. P. 254,834, 28.1.24).—Benzene is added 
to a well-stirred mixture of phthalic anhydride and 
anhydrous aluminium chloride. The excess benzene is 
distilled and the double compound of aluminium chloride 
and o-benzoylbenzoic acid is obtained in a finely divided 
condition, suitable for the preparation of anthraquinone.

J . S. H . D a v ie s .

Preparation of a nitro-derivative of glycosine 
(di-iminazolyl). K . L ehmstedt (G.P. 427,954, 3.8.21). 
—Glycosine is nitrated by heating it with fuming nitric 
acid and sulphuric acid at 165° until the evolution of 
nitrous gases ceases. Sodium nitrate, or a mixture of 
nitrate and nitrite, may be used in place of nitric acid. 
The product is precipitated on diluting the reaction 
mixture with water. Tetranitroglycosine, C6H6O10N8 or 
C6H20 8N8,2H20, yellow, m.p. 276° (decomp.), acts as 
a dibasic acid. Its red alkali salts detonate violently on 
heating. Reduction of the nitro-compound yields 
various dyes (cf. G.P. 414,962, B., 1926, 7). Boiling 
with ferrous chloride and hydrochloric acid splits off 
two of the nitro-groups as nitric oxide. Presumably the 
compound is 4 : 4 ' :  jVAT'-tetranitro-2 : 2'-di-imin- 
azolyl. A. D avidso n .
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Catalytic preparation of primary aromatic 
am ines. I. G. F a r be n in d . A.-G., Assees. of 0 . S chmidt 
and A. J o hannsen (G.P. 429,102, 29.8.24).—Nitro
compounds are reduced, in the presence of a catalyst, 
by gases containing carbon monoxide, but kept free 
from metal carbonyls, particularly iron carbonyl, by 
excluding iron from the inner surface of the contact 
chamber and from the inlet pipe, by coppering these or 
otherwise. For example, over a contact mass at 180— 
250° prepared as described in Example 2 of G.P. 352,439 
(B., 1922, 689 a ), is led a mixture of nitrobenzene vapour 
and water-gas, the latter having been desulphurised in 
the usual way and then freed from metal carbonyls by 
leading over activated charcoal. The contact mass 
remains active for a long time. The yield of aniline is 
quantitative. Water and carbon dioxide are also formed, 
and after absorption of the latter, the gases leaving the 
contact chamber can be used again. The moist aniline, 
after distillation, is obtained quite pure. Nitro-com- 
pounds can be reduced in gaseous condition or as liquids 
in solution, with or without application of pressure.

A. D av idso n .
Preparation of 4-halogeno-l : 8-naphthasultones. 

Ge s . f . Chem . I n d . in  B asel (G .P. 430,551, 12.4.25. 
Conv., 21.5.24).—1 : 8-Naphthasultones are treated with 
halogens or halogen-yielding materials in presence of 
a suitable carrier. For example, chlorine is led into 
molten 1 : 8-naphthasultone containing iron powder at 
160°, and the temperature is gradually raised to 200°. 
When the calculated quantity of chlorine has been taken 
up, the mass is extracted hot with tetrachloroethane, 
and unchanged naphthasultone removed by digestion 
with 5% oleum. Oti cooling, i-chloro-1 :8-naphthasullone 
crystallises out. The same substance can also be obtained 
by stirring 1 : 8-naphthasultone with hydrochloric 
acid and 85% manganese dioxide while slowly heating 
to 80—90° until decolorisation takes place. Again, if a 
65% aqueous paste of naphthasultone is treated slowly 
with bromine in the cold, bromination takes place 
immediately and ‘i-bromo 1 : 8-naphthasultone, pale yellow, 
m.p. 140°, is formed. A. D avidson.

Preparation of oxindoIe-3-acetic acid. Chem . 
F a b r . a u f  A ctien (vorm. E. Schering), Assees. of W. 
S ciioeller and K. S chmidt (G.P. 431,510, 18.2.25).— 
Isatin and malonic acid are fused together, e.g., at 
135°, until no more carbon dioxide is evolved, yielding 
oxindole-3-methinecarboxylic acid, which on reduction 
with aluminium amalgam in the presence of aqueous 
alkali solutions, yields oxindoIe-3-acetic acid, m.p. 
218°. L. A. Coles.

Colour lakes (Au st r . P. 103,470).—See XIII.

V.— FIBRES; TEXTILES; CELLULOSE; PAPER.
Sulphur content of wool. I. Inherent variations 

according to the type of wool. J. B arritt and
A. T. K ing  (J. Text. Inst., 1926, 17, t  386—395).— 
For the critical work described, the Carius method was 
preferred above others for estimating sulphur. Another 
important item was accurate knowledge of the mois
ture content, and a special weighing bottle is shown in 
which about 1 g. of wool could be heated in a current of 
dry air. Using the refinements described, it is established

that the sulphur content of wool varies from about 
3'03%  (coarse mohair) to about 4-13% (a Welsh moun
tain sheep). In  general, the coarse wools come a t the 
lower end of the scale, and kempy wool is poorer in 
sulphur than non-kempy, even from the same sheep. 
The sulphur content varies in different parts of the 
fleece and in different shearings from the same sheep, 
as well as between breed and breed. J. C- W ithers.

[Use of] wetting out agents in carbonising wool. 
P. K rais (Textilber., 1926, 7, 757).—The degree of 
assistance rendered to the wetting-out of wool with 
4% sulphuric acid at 20° by addition of 0-5—2% of 
Flerhenol PF, Neomerpin, or Leonil (cf. Auerbach,
B ., 1926, 705) decreases rapidly in the order named.

A. J. H all .
Microscopical exam ination of damaged cotton 

hairs by the Congo-red test and the sw elling test 
of Flem ing and Tliaysen. T. B . B right (J. Text. 
Inst., 1926, 17, t  396—404).—The cuticle of a cotton 
hair stains with Congo-red to a lighter shade than the 
cellulose encased by it. Consequently damage to the 
cuticle which exposes the ccllulose can be detected 
by observation of the stained hair under the microscope. 
The cotton is wetted out, swollen in 11% caustic soda, 
rinsed, stained in Congo-red (2% solution), and mounted 
in 18% caustic soda. The final swelling usually causes 
the cuticle to crack spirally if the hair is sound, so that 
unstained cellulose shows up underneath a faint pink 
band of cuticle. With a hair damaged by mechanical 
means the cellulose will already have been exposed and 
will have become deeply stained, presenting the appear
ance of a bruise. Damage by heat is shown by the appear
ance of spiral bands which become very numerous as the 
heating is prolonged, whilst badly damaged hairs fail 
to swell properly in the final caustic soda solution. 
Mildew damage often results in deep staining throughout, 
but actual rupture of the cuticle may not be observed. 
Cotton hairs damaged by sulphuric acid, however, do 
not give a characteristic appearance on staining, but 
if the damage is severe it will be observed that the hairs 
do not swell to the rod shape in the caustic soda.

A test developed by Fleming and Thaysen for the 
detection of damage by micro-organisms (B ., 1920, 
263 a  ; 1921, 764 a ) has been examined on the same 
material (Sakel cotton) as tested by the Congo-red 
method. The conclusion is drawn that the two tests 
vary in efficiency according to the material. For detect
ing small amounts of mechanical damage such as might 
occur to cotton in spinning processes the Congo-red test 
appears to be the more promising. J . C. W ith er s.

Cellulose esters of higher fatty acids. I. Ester 
formation from cellulose and the properties of the 
esters. II. Ester formation from alkali-cellulose 
and fatty acid chlorides, and composition of alkali- 
cellulose. G. K ita, T. Mazuma, J. Sakrada, and 
T. Nakashima (Kunststoffe, 1926, 16, 41—43, 69—70 ; 
Chem. Zentr., 1926, II, 1266).—In the presence of 
pyridine, cellulose combines with stearic and palmitic 
anhydrides a t the ordinary pressure (cf. Gault and 
Ehrmann, B., 1923, 826 a), but the esters contain only a 
very small proportion of the fatty ac id ; esters soluble 
in benzene and ether may be prepared (cf. Griin and
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Wittka, B., 1922, 94 a ). Dried alkali-cellulose does not 
combine with acid chlorides in ethereal solution, even if 
water is previously added. When the acid chloride is 
in excess, the amount which combines depends on the 
concentration of alkali used in preparing the alkali- 
cellulose, and is not affected by any excess of alkali 
that may be present, or by the amount of acid chloride.

A. Geake .
[Wood] boiling diagram for sulphite liquors con

taining m agnesium . K . B erndt  (Papier-Fabr., 
1926, 24, 561—565, 584—587).—During the wood- 
boiling process the sulphur dioxide content of the 
liquor falls regularly and continuously, independently 
of whether calcium or magnesium bisulphite is used ; 
the fall is less rapid when the magnesium bisulphite 
liquor contains excess of base. During boiling with 
calcium bisulphite the concentration of active base 
falls rapidly during the initial stages, probably due to 
precipitation as neutral calcium sulphite and as the 
calcium salt of a lignin-sulphur compound. During the 
middle part of the boil the concentration remains 
approximately constant, but falls rapidly during the 
last few hours. The total fall in concentration depends 
on the composition of the liquor, the proportion of wood, 
and the procedure. When the liquor contains both 
calcium and magnesium the concentration of calcium 
follows a similar course, but that of magnesium falls 
only slightly during the first part of the boil and later 
rises again ; this is ascribed to neutral magnesium sul- 
pliite and magnesium-lignin compounds being more 
soluble than the corresponding calcium compounds. 
The absence of precipitation also leads to whiter and 
more easily bleached pulp. When the concentration 
of magnesia is increased, the duration of the boil and 
the consumption of sulphur dioxide are also increased, 
but the yield of pulp is higher. The consumption of 
sulphur dioxide is diminished when calcium is replaced 
by magnesium. A Geake .

Bleaching of sulphite-cellulose. L. R y s , E ich- 
m ann  & Co. (Papier-Fabr., 1926, 24, 529—533).—In 
bleaching, a portion of the hypochlorite is used in 
chlorinating organic substances. The proportion thus 
used is increased by increasing acidity of the liquor, by 
increasing concentration and lignin content of the 
cellulose, and, slightly, by the addition of neutral 
chlorides. Under given conditions, the ratio of the 
chlorine used for chlorination to that used for oxidation 
is fairly constant during the bleach. A. Gea k e .

Metallographic study of corrosion in the cellulose 
and paper industries. V. L ind t  (Papier-Fabr., 1926, 
24, 513—515, 534—539).—A lecture illustrated with 
photomicrographs dealing with the application of 
metallography to the study of corrosion and to the 
choice of suitable metals or alloys for various purposes 
in  the cellulose and paper industries. A. Gea k e .

Distillation of cellulose, lignin etc. F ischer and 
Tropsch. Production of coal from  cellulose and 
lignin. T ropsch and von P hilippovich .—See II.

Rubbered raincoats. E sch.— See XIV.

P a t e n t s .
Protecting woollen goods and sim ilar material

from attack by moth. ,T. B lanche (G.P. 430,186,
18.4.23).—The material is treated successively with a 
tannin solution and a solution containing an antimony 
salt, such as tartar emetic; L . A. Coles.

Recovery of mercury in carroting hair. R fienania 
Ver ein  Chem . F abr . A .-G., Assees. of K . P ulvermuller 
(G.P. 431,388, 22.11.24).—The mercury-containing gases 
from the carroting- chamber are washed with suitable 
liquids, treated with substances of large superficial area, 
or with metals capable of yielding amalgams, or treated 
by a combination of the above processes. For example, 
the gases are passed through a filter of activated silica.

J. S. H. D a v ie s .
Process of treating plant material. Process and 

apparatus for making pulp. F . K . F ish , ju n . (E.P. 
244,788—9,16.12.25. Conv., [a] 20 and [b ] 22.12.24).—
(a ) Cellulosic material is boiled for about 45 min. at 
116° with a solution of an alkali, containing substances 
such as terpenes and other oils, previously extracted from 
similar material. Penetration is improved by evacuating 
the vessel containing the material and allowing the oils 
to distil into it from another heated vessel, before adding 
the alkaline solution. The liquor is continually re-used 
and is not exposed to the atmosphere, (b ) The material 
obtained as above is boiled for 4—7 hours a t 170° with 
sodium carbonate, or sulphate or other cooking liquor. 
This liquor is also continually re-used after strengthening, 
and is not exposed to the atmosphere. A. Ge a k e .

Manufacture of artifical products from viscose. 
B rit . E nka  A rtificial S ilk Co., L td ., Assees. of N . V. 
N ederlandsciie K un stzijdefabk . (E.P. 248,750, 2.3.26. 
Conv., 5.3.25).—When a salt of nickel or cobalt is added 
to the precipitating bath for viscose, the product obtained 
dyes more evenly,.and its affinity for dyes is increased. 
A suitable bath contains 10 pts. of sulphuric acid, 
8 pts. of sodium sulphate, 16 pts. of magnesium sulphate, 
and 1 pt. of nickel sulphate to 100 pts. by weight of 
the bath. A. Ge a k e .

Treating fibrous vegetable m aterials for the 
production of cellulose. Chem . F a br . Griesheim - 
E lektron, and H. W enzl (E .P . 256,757, 7.7.25).—The 
material is given a preliminary boil with a solution of 
alkali sulphites and bisulphites, e.g., for 10 hrs. a t 145— 
150°, followed by a treatment with gaseous or aqueous 
chlorine ; both treatments are acidic in character. The 
liquor from the first process may be used to neutralise 
the hydrochloric acid produced in the second process, 
and to dissolve the chlorinated incrustations, and it may 
be utilised finally to produce alcohol or tanning materials.

A. Geake .
Preventing rancidity in oils used in plastic 

com positions (E.P. 256,654).—See XII.
Alcohol from sulphite-cellulose waste liquor 

(G.P. 430,076).—See XVIII.

VI.— BLEACHING; DYEING; PRINTING; FINISHING.
Bleaching of wool with sulphur dioxide. Sum 

m ary of the literature. E. F. H. Cook (J. Text. Inst., 
1926, 17, T 371—378).

Bleaching of wool with sulphur dioxide and 
sulphurous acid, and presence of a carbonyl group

b
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in  w o o l .  J. L. R aynes {J. Text. Inst., 1926, 17, t 
379—385).—When clean, dry wool (containing less than 
2% of moisture) is left in an atmosphere of sulphur 
dioxide it becomes lemon-yellow in colour and about 
55 c.c. of gas are fixed by 1 g. of wool at 17° and 760 mm. 
The coloured compound is decomposed by placing the 
wool in a vacuum or a current of dry nitrogen, hydrogen, 
etc., but the final product is not “ bleached ” wool. 
The same enhanced colour is observed with sufficiently 
coucentrated solutions of sulphurous acid, but after 
removing the excess of acid the wet wool is white. I t 
appears, then, that there are at least two components of 
wool which combine with sulphur dioxide, one which is 
itself colourless but gives a labile, coloured compound, 
and one which is originally coloured, reacts only when 
sufficient water is present, and is thus bleached. No 
certain evidence of the reduction of a pigment with 
formation of sulphuric acid was obtained, and the 
coloured component of wool is assumed to be a carbonyl 
compound, reacting to give :C(0H)-0 -SC^II. Support 
for this view was obtained from an observation that the 
increment in the nitrogen content of wool after treatment 
with semicarbazide was three times tha t realised with 
hydroxylamine. J. C. W ith ers.

Fastness to rubbing and washing of Naphthol AS 
dyes. W. R oiger (Z. ges. Text. Ind., 1925, 654; 
Textilber., 1926, 7, 787).—The fastness to rubbing and 
washing shown of Naphthol AS dyes (cf. Kielbasinski,
B., 1926, 705) is improved most satisfactorily by com
pletely removing excess of the naphthol prepare solution 
from the surface of the textile material before coupling 
with the diazotised base, but improvement may also 
be effected by the addition of 2—4% of Verapol or 0-2 
—0-4% (calc, on the weight of solution) of Cycloran to 
the soap and soda solution used for soaping the dyed 
material. The addition of tannic acid has a similar 
effect but darkens the resulting shade. A. J. H all .

Indigosol O [in dyeing and printing]. G. F r i e d - 
l a n d e r  (Textilber., 1926, 7, 781—783).—Further details 
of large-scale processes (cf. B., 1926, 705) are described. 
For dyeing cotton fabrics by slop padding methods, 
Indigosol O may be used together with chrome dyes, 
such as Chrome Fast Yellow RD, Alizarin Fast Yellow 
GG pdr., Chrome Violet CB, Chrome Azurin DN, and 
Gallophenin D, the padding liquors being stable for at 
least 24 hrs. A suitable padding liquor contains 100 g. 
of Indigosol O, 10 g. of a chrome dye, 1 g. of 
borax, 50 g. of gum tragacanth, 90 g. of a 10% solution 
of sodium chlorate, 25 g. of ammonium thiocyanite, 
80 g. of a 1% solution of ammonium vanadate, 35 g. of 
chromium acetate of 20° B. (d 1 • 16), and 609 g. of water, 
the padded fabric being afterwards dried, then steamed 
for 20—30 min., washed, soaped for 1 min. a t 60°, and 
dried. The blue shade obtained by means of Indigosol 
0  and Chrome Violet CB may be discharged to a pure 
white, thereby allowing the production of the imitation 
marine blue effects which are usually obtained by means 
of tannic acid discharge styles. Coloured resists are 
obtained by printing cotton fabric with a resist paste 
containing vat, chrome, basic, or ice colours, before or 
after impregnation (by slop padding, or by “ padding 
direct through the nip ” for fine patterns) with a solution

containing Indigosol O and a mixture of substances 
(e.g., sodium chlorate, ammonium thiocyanate, and 
ammonium vanadate) capable of developing the indigo 
shade during the subsequent steaming after drying. 
Alternatively, fabric is printed with a resist paste, before 
or after impregnation with a solution containing Indi
gosol O and sodium nitrite, and then developed by 
“ padding direct through the nip ” with a solution of 
sulphuric acid. Sodium acetate, thiosulphate, sidphite, 
and hyposulphite are satisfactory resist agents. Russian 
green effects may be obtained by developing Indigosol 
O with a nitrite on fabric prepared with (3-naphthol.

A. J. H a l l .

“ Imm unisation ”  of vegetable fibres and their 
use in dyed and printed m aterials. G. T a g lia n i 
(Textilber., 1926, 7, 765—770).—Cotton immunised by 
means of y-toluenesulphochloride (cf. E.P. 246,609;
B., 1926, 270) has a harsher and fuller handle than normal 
cotton, the individual fibres contracting in length and 
swelling with almost complete elimination of the lumen. 
Immunised cotton has a resistance to water about equal 
to th a t of cotton waterproofed by means of aluminium 
acetate and soap, and is less hygroscopic than normal 
cotton. Immunised cotton has a strong affinity (pro
portional to the degree of immunisation) for basic dyes, 
and its dyeing properties are similar to those of oxy- 
cellulose, and cellulose acetates and benzoates. Im 
munisation causes an increase of weight of the fibres of
10—12%. Dyed yarn has increased fastness after 
immunisation, probably due to a contraction of the 
active surface of the fibres. Cotton immunised by means 
of y-tolueuesulphochloride is more resistant to alkalis 
than the cellulose esters of aliphatic fatty acids. Im 
munised cotton materials are resistant to the usual 
processes for preparing cotton for dyeing and printing, 
although plate-singeing and other dry treatments at 
temperatures exceeding 120—125° should be avoided 
since they produce partial decomposition. Alkalis 
produce swelling and saponification, but rapid processes 
of mercerisation or “ philanising ” have no harmful 
effect. Local immunisation of cotton fabrics may be 
effected (cf. E.P. 233,704; B., 1925, 956), and the 
resulting fabric then dyed in two colours. Immunisation 
does not proceed uniformly within vegetable fibres, 
since the esterified portions may be extracted with 
suitable solvents and the insoluble residue shown to have 
an affinity for direct dyes. There is a possibility of 
immunising cellulose silks during spinning and coagula
tion. A. J. H a l l .

P a t e n t s .
Bleaching vegetable fibres. Chem . F a b r . Milch

A.-G., and K. L in d n e r  (E.P. 246,155, 14.1.26. Conv.,
14.1.25).—When vegetable fibres are bleached without a 
previous kier boil, wetting is improved by the addition 
of aromatic sulphonic acids containing aliphatic side 
chains, e.g., the palmitobenzenesulphonic acids or iso- 
propvlnaphthalenesulphonic acids. These are colloidal 
and form soluble calcium salts. Their action is improved 
by the addition of soluble alcohols, and they may also 
be added advantageously to the liquor in kier boiling.

A. G e a k e .

Bleaching of wool, silk, jute, etc. w ith sulphur
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d io x id e . F . L. P ollain (F .P . (503,253, 28:5.25).—  
Bleaching is effected in a closed circular chamber. The 
gas mixture, containing about 10% of sulphur dioxide, 
generated by burning sulphur, is introduced into the 
upper portion, and withdrawn at the lower. Efficient 
ventilation is required to ensure uniform distribution of 
the gas. J. S. H. D a v ie s .

Bleaching and removing size from raw silk  
fabrics (Bourrette silk). R. M. Ej e n  (F.P. 604,600,
20.7.25).—The silk is steeped in  a solution in  lime-free 
water of 50—60% (calculated on the w eight of th e  silk) 
of sodium  perborate contain ing 10%  of active oxygen, 
and the tem perature is raised to  70—75° during 3 hrs., 
using a heating coil of nickel or alum inium , after w hich  
the silk  is w ashed successively w ith  lim e-free w ater and  
dilute acid. ' L. A . Coles.

Mercerising process. Chem . F a b b . Milch A.-G.. 
and K. L in d n e r  (G.P. 430,085, 28.7.25).—The duration 
of the mercerising process is reduced by adding to the 
alkali solution alcohols or ketones of high molecular 
weight, such as butyl alcohol, amyl alcohol, or cyclo- 
hexanol, these being rendered soluble by the addition of 
alcohols or ketones of low molecular weight, such as 
methyl or ethyl alcohol. L. A. Coles.

Dyeing ap p ara tu s . F. K irchhok (E.P. 245,157,
24.12.25. Conv., 26.12.24).—Greater uniformity in the 
dyeing of textile materials wound on bobbins is secured 
by mounting these on a vertical cylinder, which can be 
rotated in either direction in the dye liquor ; the liquor 
is also pumped through the bobbins. A. Gea k e .

Fixation of basic dyes. I. G. F arbexind  A.-G., 
Assees. of K. D aimler (G.P. 430,679, 26.9.24. Addn. to 
399,898 ; cf. also G.P. 400,776, B., 1925, 7).—The fixing 
agents mentioned in the preceding patents, viz., sul
phurised phenols, used either in the form of alkali salts 
as there described, or in the newly discovered form of 
colloidal solutions of the free phenols, are applied to the 
after-treatment of the coloured fabric in presence of 
dispersing agents such as soaps, proteins, sulphonic 
acids, etc. The addition of the dispersing agent causes a 
diminution of the affinity of the phenols for the fibre 
without affecting the lake formation between basic dye 
and phenols. The pattern on the fabric is therefore fixed 
fast to washing, whilst the ground is coloured only pale 
yellow. A. D avidson .

Azo dyes (E.P. 256,808—9).—See IV.
Alkali salts of chloroimidodisulphonic acid (G.P. 

431,116).— See V II.
Washing and bleaching agents (G.P. 429,855).— 

See XII.

VII.—ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS.

Materials of construction for nitrogen fixation.
J. G. Thompson (Trans. Amer. Electrochem. Soc., 
1926,50,1—14. Advance copy).—The primary require
ment of a steel to resist the action of nitrogen and 
hydrogen in the synthesis of ammonia at 100 atm. and 
500° is a chromium content of at least 2%, with not 
more than one-seventh that amount of carbon. Nickel, 
tungsten, or vanadium may be added to improve the

physical properties of the steel, but these cannot replace 
chromium (cf. B., 1925, 754). In the fixation of nitrogen 
as sodium cyanide at 1050°, cylinders of special nickel 
alloy withstand satisfactorily the oxidising action of the 
gas heating flames and also the corrosive action of the 
hot carbonate-cyanide charge. Catalyst bombs, in which 
a catalyst is maintained at 500°, are insulated by a 
Pyrex glass liner, which is inserted next to the bomb 
wall and keeps the temperature of the wall below 300°, 
thus preserving its full tensile strength. Chrome steels 
and chrome-plated steels appear to withstand the action 
of ammonium nitrate and ammonium carbonate in the 
synthesis of carbamide, and of gaseous mixtures of 
oxides of nitrogen and nitric acid at 200° in ammonia 
oxidation. The all-glass diaphragm gauge (B., 1923,1 a) 
is useful for measuring pressures not exceeding 3—4 atm. 
where the gas attacks ordinary gauges. The magnetic 
automatic reducing valve of Larson and Karrer (B. 
1923,12 a) has proved useful. Illustrations of this valve, 
and also of high-pressure tubing and valves, are given.

W. G. Ca r ey .
Electrolytic preparation of pure potassium  

hydroxide from crude potash. L. A. V e r n i t z  
(Trans. R. Inst. Appl. Chem. [Russia], 1925, No. 4,
11—16 ; Chem. Abstr., 1926, 20, 2621).—A wooden cell, 
coated with-paraffin, is employed. During the produc
tion of potassium amalgam from potassium carbonate 
solution (18—30%, preferably the higher concentra
tion) at the ordinary temperature, the anode consists 
of a platinum wire; the cathodic mercury must be con
tinually renewed, the more rapidly the higher is the 
current density. The conversion of the potassium into 
hydroxide is effected electrolytically, using a nickel 
cathode ; the concentration of the potassium hydroxide 
solution is allowed to increase up to 25—30%. The 
yield was 45— 46% ; with 15 amp. and 4-6—4-7 volts,
4-3 kw.-hrs. per kg. of potassium hydroxide were 
required. A. A. E l d r t d g e .

Producing bleaching powder by the Backman 
process. G. A ngel (Chem. Met. Eng., 1926, 33, 460— 
164).—The mechanical apparatus used (cf. G.P. 404,768 ;
B., 1925, 207) is similar in principle to a pyrites furnace, 
and consists of a reinforced concrete tower with four 
intermediate floors and a central vertical shaft provided 
with specially treated iron scraper arms which cause the 
lime, fed from silos, to move from floor to floor in counter 
current to the chlorine, which is introduced at the second 
and third floors from the bottom to avoid the occurrence 
of mechanically bound chlorine in the finished product. 
Cooling coils are embedded in the intermediate floors, 
and cold water or refrigerated brine is circulated, the 
cooling being increased in the lower floors as the chlorina
tion is completed. Regulation of the working is effected 
by changing the speed of the scraper arms, altering the 
clearance from the floor if necessary, also by tempera
ture readings, and an analysis every 12 hours. The 
average content of chlorine in the bleach is 36—38%, 
with a maximum of 40%, and chlorine gas as low as 
10% Cl can be utilised. The plant has been run for 
six months without interruption, and the life of the 
scraper arms is about six months in the lower floors and 
several years in the upper floors. W. G. Carey .

b 2
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Deterioration of strong sodium hypochlorite 
solutions. R. L. W ells (Amer. J. Pharm., 1926, 98, 
404—406).—Examination over a period of three months 
of solutions of sodium hypochlorite containing 8-42— 
13-28% of available chlorine showed that the higher the 
concentration the higher is the rate of deterioration until 
a concentration of about 6% is reached. No substances 
were found which retarded the rate. Ethyl alcohol 
and aniline decomposed the sodium hypochlorite almost 
immediately and aluminium and copper also had a 
j>ronounced effect. E. H. Sh arples .

Production of m agnesia from dolomite. L. Kte- 
penheuer (Zement, 1926, 15, 471—475; Chem. Zentr., 
1926, II, 1088).—Calcined dolomite is compressed and 
mixed with water containing alkali carbonate and gases 
containing carbon dioxide are brought in contact there
with. The magnesium is obtained as a double carbonate 
in solution, which is decomposed, either in vacuo a t 30° 
or at ordinary pressure at 95°, giving a precipitate of 
magnesium carbonate (MgC03,3tI20), containing 1—4% 
of calcium, which can be utilised as the “ magnesia 
alba ” of commerce. The alkaline solution and surplus 
carbon dioxide are returned to the process.

W. G. Ca r e y .
Production of alumina from alunite. J. Y am a- 

z a k i  and J. F u r u k a w a  (J. Soc. Chem. Ind. Japan, 
1926, 29, 147—153).—Alumina (99-65% A120 3, 0-09% 
Fe20 3, 0-24% Si02) is prepared from alunite by treatment 
with sulphurous acid. One part of the alunite, which is 
previously ignited at 550° for 3 hrs. and powdered, is 
mixed with 10 pts. of water and treated with sulphur 
dioxide at 65° ; more than 90% of the alunite is dissolved. 
The clear solution obtained contains aluminium sulphate 
and sulphite and potassium sulphate. When it is heated 
at 110°, sulphur dioxide is evolved and in the early stages 
5Al20 3l3S02,15H20  is precipitated, but after prolonged 
heating the whole of the aluminium in the solution is 
precipitated as 5A120 3,3S02,2[K2S04,A12(S04)3],24H20  ; 
the separation of aluminium and alkali in this way 
is therefore impossible. By adding an equivalent 
amount of ammonium or calcium sulphite to the. solu
tion and heating a t 110°, over 94% of the alumina is 
precipitated as 5A120 3,3S02,15H20  in an easily filter
able fo rm ; ammonium and potassium sulphate are 
recovered from the solution. After drying the basic 
aluminium sulphate thus obtained is heated above 900° ; 
pure alumina is then produced accompanied by the 
evolution of sulphur dioxide. By dissolving the alu
minium sulphite in sulphuric acid, pure aluminium 
sulphate is produced almost free from iron.

K. K a s h t m a .

Carbide furnace balance. J. B aum ann  (Cliem.- 
Ztg., 1926. 50, 629—631).—The theoretical amount of 
current required for the formation of carbide, as calcu
lated from the materials, is 285 k\v. per 100 g. of 85-5% 
carbide, but from experiments the author found that. 
395 lav. were needed, working with a 4000 kw. 3-phase 
furnace. A table is given showing the amounts of 
energy consumed (as calories and as percentages) due to 
carbon monoxide formation, production of slag by the 
action of calcium oxide and silicic acid, the endothermic 
heat of formation of carbide, the heat of fusion of car

bide, the sensible heat loss from molten carbide run off 
and from waste gas and cooling water, and radiation 
losses. A quantity (9-92%) of metallic calcium was 
found in the carbide powder, which must be produced by 
dissociation of carbide in the furnace owing to over
heating and volatilisation of the calcium. This secondary 
reaction was responsible for a consumption of energy 
of about 12%. When working with ingot furnaces this 
loss and also the sensible heat loss of the molten carbidc 
can be almost eliminated, but this type of furnace has 
disadvantages in other respects. The author considers 
that, with the present type of furnace from which molten 
carbide is run off, there is little prospect of an improved 
energy balance. W. G. Ca r ey .

Action of steam  and hydrogen on iron sulphide.
F . F ischer and H. Tropscii (Abh. Kennt. ICohle, 1925, 
7 ,178 ; Chem. Zentr., 1926, II, 1452).—On treating iron 
sulphide with hydrogen in the presence of steam, a small 
proportion of the sulphur combined with the hydrogen, 
the steam apparently exerting an oxidising action, but 
in the absence of steam no hydrogen sulphide was 
formed. L. A. Coles.

Determination of calcium sulphate in golden 
antim ony sulphide. A. Ciiiappero  (Giorn. Chim. Ind. 
Appl., 1926, 8 , 1020).—Exactly 1 g. of the substance 
is stirred occasionally with 450 c.c. of water for 30 min., 
and the residue then collected on a tared Gooch or 
alundum crucible, washed until free from calcium, dried, 
and weighed. The loss represents calcium sulphate, 
on the assumption that other soluble substances are 
absent. T. H. P o pe .

Manufacture of carbon disulphide. H. R abe 
(Chem.-Ztg., 1926, 50, 609—611).—For the manufacture 
of carbon disulphide by the old method a cast-iron 
retort is used, since fireclay is permeable a t the high 
temperature employed. The retorts are about 3 m. 
high, elliptical in shape, and have walls 4—8 cm. thick. 
If direct firing is used, the retort is fitted with a refractory 
jack e t; with producer-gas firing this can be dispensed 
with if the retort is working normally. The charge is 
from 4—6 tons and a temperature of 1100° is reached, 
while according to Deish there is a loss of 18% of sulphur 
and 50% of charcoal. Explosions often take place 
owing to ignition of mixtures of carbon disulphide and 
oxygen ; these and the weight of the charge cause the 
retort to bulge, so that the life of a retort is about 3 
months, or at most 15 months. If the reaction tempera
ture is not carefully controlled, secondary products may 
be formed, and sublimed sulphur may choke up the 
condenser tubes. For Taylor’s electrical process cheap 
current is essential. The electric furnace used is over 
16 m. high, the substructure, in which electrodes of 
resistance graphite are situated, occupying 4 m. of 
this height. The temperature of the resistance arc is 
considerably higher than that necessary for the reaction, 
and the formation of carbon disulphide takes place in 
the upper part of the furnace. Owing to the height of 
the furnace, its life is short and radiation losses are high, 
but the manufacturing costs are about equal to those 
of the old process. In the process of the Chem. Fabr. 
Griesheim-Elektron the charcoal is heated in a shaft 
between a fixed electrode and a movable one, the charcoal
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.serving as resistance. In the apparatus of Schultz the 
charcoal is raised to the necessary temperature by resis
tances separated from the charcoal; by this means 
fluctuations in current are avoided, the electrical 
connexions are not attacked by the gases, and the whole 
body of the charcoal is uniformly heated. The retort 
measures 2 by 3 m. and is m. high for an output of 
500—700 kg. of carbon disulphide, while the consumption 
of power is 30 kw. for 1000 kg. of carbon disulphide, 
the efficiency being 75—80%. This furnace is more 
under control than the older types, working costs are 
lower, and the heating efficiency is higher.

W. G. Carey .
Extraction of bromine from salt liquors. A. 

Moreschi (Giorn. Chim. Ind. Appl., 1926,8,115—116).— 
Brine concentrated to d 1 • 21 is treated with chlorine, 
and the bromine thus liberated extracted continuously 
by means of a solvent, carbon tetrachloride being 
especially suitable. More than 60% of the total bromine 
is recovered if this extraction is effected in an emulsor. 
The carbon tetrachloride solution of bromine may be 
separated from the salt liquor and from its emulsions 
with these liquors by forcing the emulsions through a 
capillary system. The bromine may then be recovered 
almost quantitatively from the carbon tetrachloride 
solution by treatment with lime suitably hydrated, the 
reaction being rapid and capable of being rendered 
continuous. The product thus obtained is a pulverulent 
substance, which yields all its bromine when treated 
with a dilute acid and is termed “ bromide of lime.”

T. II. P ope.

Measurement of oxygen at high pressures.
Q. Se st in i (Giorn. Chim. Ind. Appl., 1926, 8 ,  117—119). 
—The errors introduced by assuming th a t oxygen obeys 
Boyle’s law a t the high pressures prevailing in cylinders of 
the compressed gas are calculated. [The numerical 
data given agree moderately closely with those published 
in Appendix VII of the First Report of the Gas Cylinders 
Research Committee, 1921 ; cf. J.S.C.I., 1922, 37 r .]

T. II. P ope .

P atents.
Stabilisation of liquid hydrocyanic acid. M.

W alker, Assr. to P acific  R. & H. Chemical Co rp. 
(U.S.P. 1,591,899 and 1,591,900, 6.7.26. Appl., 16.4.24 
and 4.8.25).— (a ) Liquid hydrocyanic acid may be 
kept for several months at a comparatively high tem
perature and pressure, without decomposition or poly
merisation, by slightly acidifying it with sulphuric 
acid and introducing into the container a metal which 
readily forms a complex with ammonia, e.g., copper, 
cobalt, or monel metal, in the form of strips, gauze, or 
powder. Copper is most effective, as it is dissolved to 
an appreciable extent by liquid hydrocyanic acid. 
(b) Nickel is used in place of the other metals mentioned.

R. B . Clarke.

Apparatus for analysing [oleum] by heat of 
reaction. J. C. B oertlein, Assr. to Grasselli 
Chemical Co. (U.S.P. 1,594,593, 3.8.26. Appl., 1.3.24). 
—Sulphuric acid of known concentration and oleum are 
fed at a constant rate into the top of two cylindrical 
vessels, provided with sediment traps, connected at the

bottom by a Y-tube which projects into the mouth of a 
Dewar flask. Thermometers are placed inside the latter 
and inside each cylinder. R . B . Clarke .

Producing sulphur dioxide and apparatus there
for. H. 0. C. I senberg , Assr. to Ge n . Chemical Co. 
(U.S.P. 1,595,196, 10.8.26. Appl., 22.12.24).—The 
apparatus contains a supply of molten sulphur, the upper 
layers of which are fed to the burner, whilst the lower 
layers, containing impurities which have settled out by 
gravity, are withdrawn periodically. Portions of molten 
sulphur are also withdrawn a t intervals from the lower 
layers of the sulphur in the burner. L. A. Coles.

Testing liquid sulphur dioxide. [Determination 
of moisture content]. W. C. D ever , Assr. to K el- 
vinator Corp. (U.S.P. 1,597,513—5, 24.8.26. Appl.,
1.8.25).—(a) The apparatus is a glass container with a 
liquid level line and a lower prolongation of reduced 
section graduated from about one ten-thousandth to 
above one-thousandth of the volume to the level line.
(b ) The method consists in evaporating a measured 
volume of the liquid at normal temperature without 
access of air, measuring the volume of the residual 
water, absorbing and weighing the water vapour carried 
off by the gas, and calculating the percentage of total 
water by reference to the specific gravity of liquid 
sulphur dioxide, (c) The graduation of the apparatus 
(a ) is such as to compensate for the water vapour carried 
off and to indicate directly the required percentage by 
weight of total water. H . H olmes.

Extraction of salts from aqueous solutions.
A. J. Steph ens. From  Salt P roduction S y n d ., Lt d . 
(E .P . 256,294, 1.4.25).—Sea w ater is concentrated at a 
high tem perature until nearly saturated w ith  calcium  
sulphate, i.e., to  about one-third of its  volum e, evapora
tion  is  continued in  another evaporator m aintained at 
about 38° until th e  calcium  sulphate is com pletely  pre
cip itated , and evaporation is continued in a third vessel 
to  crystallise ou t th e  salt. E ach stage of th e  evapora
tion  is conducted under reduced pressure in pans heated  
by calandria. In  th e  second stage, evaporation is effected  
in  one or more shallow  pans arranged in  tiers, heated  b y  
calandria of lim ited  depth. T he liquid from  th e  first 
evaporator is delivered directly in to  th e  second evapora
tor, b u t the liquor from  th e first and second stages flows 
o u t of th e  b ottom  of th e  vessels into sum ps in which  
calcium  sulphate and sodium  chloride settle  out respec
tiv e ly , th e  clear liquor from  w hich the calcium  sulphate  
has settled  ou t being drawn into th e  third evaporator  
b y  suction. E ach calandria is heated  by  th e  vapour 
evolved  in th e  sam e stage of th e  process, the vapour being  
raised to  the required tem perature b y  com p ression ; 
live  steam  is adm itted  sim ultaneously into th e  first 
calandria, to  com pensate for heat losses during the  
process. L. A. Coles.

Density regulator for concentrating evapora
tors [for brine]. J. P rice, Assr. to Griscom-R ussell 
Co. (U.S.P. 1,595,244, 10.8.26. Appl., 28.11.21).—Two 
liquid-containing towers communicate directly with the 
lower part of the evaporator shell, and means aie pro
vided for admitting small quantities of fresh water to the 
upper end of one column. Floats in the brine column
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and the fresh water column control the'admission and 
the discharge respectively of the liquid in the evaporator.

H . H olmes.
Process of manufacturing arsenates. J. D.

J en k in s and E. F. B erger , Assr s. to P ittsburgh P late 
Glass Co. (U .S .P . 1,596,662, 17.8.26. Appl., 21.8.24).— 
White arsenic is dissolved in a weak alkali solution, and 
the alkali arsenitc thus formed is oxidised to arsenate 
in the presence of copper in the solution as a catalyst.

H . R oyal-D aw son.
Manufacture of tin silicofluoride. Soc. de 

R écherches e t  de  P erfectionnements I n d . and Soc. 
d  ’ E le ctro -Métallu  rg ie de  D ives (P .P . 606,541,
20.2.25).—Tin is treated with hydrofluosilicic acid in 
the cold or a t gentle heat, in presence of a limited amount 
of a catalyst such as nitric acid, ammonium nitrate, or 
other oxidising agent. W. 6 . Car ey .

Regeneration of the electrolytic liquor from the 
electrolytic production of perborate. H e n k e l  &  

Co., Assees. of M. J a co b i (G.P. 431,075, 6.9.25).—At 
suitable intervals the solution is boiled with silica gel, 
and then again separated from the gel. W. G. C arey.

Production of alkali salts of chloroimidodisul- 
phonic acid. F. R aschig (G.P. 431,116, 22.4.25).— 
Alkali salts of imidodisulphonic acid are treated with 
hypochlorous acid. Thus potassium imidodisulphonate 
is dissolved by gently heating in a solution of sodium 
hypochlorite, and the solution decomposed with dilute 
acetic acid. Alternatively solutions of sodium hypo
chlorite and sodium imidosulphonate are mixed and the 
mixture is treated with glacial acetic acid and diluted. 
Acetic acid may be replaced by other acids which are 
not oxidised. The reaction occurring is NH(S03M)2 +  
M'OCl =  NC1(S03M)2 4- M'OII. In  contrast to the 
potassium salt, the sodium salt of chloroimidodisulphonic 
acid is very readily soluble in water. The products 
find technical application as disinfecting and bleaching 
agents. J. S. G. Thomas.

Production of chrome alum  from solutions of 
ferrochromium. H. C. Starck K ommanditges. auf 
A k tien , F. K laus, and R. B asler  (G.P. 431,201,
12.8.23).—The ferrochromium is dissolved in sulphuric 
acid, and the solution, before or after precipitation of 
part of the ferrous sulphate with potassium sulphate, 
treated with potassium dichromate in the cold.

J. S. G- T homas.
Preserving the pulverised condition of calcined 

soda during storage. J. U rchs (G.P. 431,256,10.8.24). 
—Sodium carbonate is intimately mixed with a small 
proportion of borax meal. J. S. G. Thomas.

Recovery of lithium  carbonate from residual 
liquors containing potassium  sulphate. Metall- 
ba n k  u. Metallurgische Ges. A.-G., Assees. of H. 
W eidm ann  (G.P. 431,257, 30.5.25).—Potassium sulphate 
is salted out by addition of potassium salts, more espe
cially potassium chloride, and lithium is then precipitated 
as lithium carbonate. The mother liquor containing 
potassium chloride is used to precipitate potassium 
sulphate from a new charge. J. S. G. T homas.

Apparatus for containing hot solutions containing 
both amm onium chloride and am m onium  nitrate.

I. G. F arbenind . A.-G., Assess, of H. 11 as sow (G.P. 
431,508, 6.4.23).—The apparatus is constructed of 
chromium-nickel steel with a low carbon content. An 
alloy containing Co 20%, Ni 6%  is attacked less readily 
by boiling saturated ammonium chloride solution 
containing 20% of ammonium nitrate than by a solution 
containing ammonium chloride alone. L. A. Coles.

Production of am m onium  chloride crystals. 
I. G. F arbenind . A.-G., Assees. of W. E issn er  (G.P. 
431,760, 18.12.23).—Biuret or cyanuric acid, of a 
mixture of one of these with the other or with glycerin, 
is added to ammonium chloride solutions containing 
excess of acid or ammonia, whereupon ammonium 
chloride separates in cubic crystals. L. A. Coles.

Burning lim estone. J. K . K iddle  (E .P . 256,687,
12.5.25).—Limestone ground to 40-mesh size is heated 
to a temperature between 700° and 900°, preferably in 
a rotary electric muffle furnace in the presence of an 
oxidising agent or superheated steam.

H . R oyal-D aw son .

Manufacture of titanium oxide. P. A. Mack ay 
(E.P. 256,734, 28.5.25).—Oleum is added gradually to 
damp pulverised ilmenite, a t such speed tha t the 
temperature of the reaction rises slowly while the mass 
is stirred continuously ; the product is treated in known 
manner to separate the desired titanium salt or oxide.

H . Royal-D aw son .
Removal of hydrogen sulphide from gases. I. G. 

F ar benind . A.-G., Assees. of S. S chneider  and F. 
Schweitzer-H ennig  (G.P. 431,307, 3.9.24).-—Gases con
taining hydrogen sulphide are brought into intimate 
contact a t 70—75° with a solution containing sodium 
sulphite and sodium hydrogen sulphite in molecular 
proportions, whereby a solution of pure sodium thio- 
sulphate is produced. J . S. G. T homas.

Furnace (U.S.P. 1,590,161).—See I.
Utilisation of material containing lim e and 

bitumen (G.P. 431,255).—See II.
Cement and by-products (U.S.P. 1.594,689).— 

See IX.
Removing iron from m aterials (E.P. 256,428).— 

SceX.
Vffl—  GLASS; CERAMICS.

Fining of pure and aluminous a lk a li-lim e-  
silicate glasses with saltcake or arsenic. E.
Zschimmer, E. Zim pelmann, and L. R ied el  (Sprechsaal, 
1926, 59,331—333,353—357, 393—395,411—413, 422— 
425).—The effect- on the melting of the glass S i02 74%, 
CaO 13%, Na20  13%, and on glasses derived there
from by the replacement of silica by 1 to 12% of alumina, 
of additions of saltcake (with or without nitre), and 
arsenic with nitre were observed. The simple soda- 
lime glass was fined best by addition of 0-2%  Na„0 
as sulphate. With increase of alumina tendency to 
foaming increased. With 0-2%  of soda as sulphate 
the parent glass was best fined according to the tim e- 
temperature scheme (after the last filling o n ):—1350°— 
1480° (I hour)—1280° (2 hours), when 100 g. of glass 
were melted. During the period of rise of temperature 
the saltcake reacted with silica, and the S03 so formed
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wąs largely dissociated, the resulting gases performing 
the fining operation. The subsequent rapid drop of 
temperature prevented further formation of S03. 
Arsenious oxide and nitre acted in the same manner as 
saltcake, producing frothing when used in excessive 
amounts. Saltcake could not be used for fining highly 
aluminous glasses (over 6% A120 3), but these were 
successfully freed from seed by the use of arsenious 
oxide and nitre. Samples of the glasses formed vfere 
photographed with “ ultramicroscopio ” illumination.

A. Cou sen .
Tem perature-tim e curves of the visible de

vitrification of plate glass. E. Zschim m er and A. 
D ie t z e l  (Z. tech. Physik, 1926, 7 ,  278— 282 ; Chem. 
Zentr., 1926, II, 1320).—A devitrification apparatus 
with a crucible thermo-element is described which 
permits test-pieces of glass of 0 -0 5  g. weight to be 
heated rapidly to the devitrification temperature and 
cooled with simultaneous exact temperature and time 
measurements. Phenomena so observed in the de
vitrification of Waldhof plate glass are described. 
Maximum lengths of the crystals were measured in 
thin sections of the devitrified samples treated over 
various temperatures and times. The rate of crystallisa
tion was fixed, and the curve showing its relationship to 
the temperature plotted ; the maximum lay at 1005°, 
at which temperature crystals 20 [i, in length formed 
in one minute. Temperature and time curves for 
crystal lengths of 10, 50, and 100 (i. are discussed. In 
the above-named samples the crystals obtained at 
1000° were identified by X-ray methods as tridymite 
and wollastonite. A. Co u se n .

Signal green and the absorption of copper 
oxide in glasses of various com positions. E.
Zschimmer, 0 . M. Gr isa r , and II. Mee ss (Z. tech. Physik, 
1926, 7 , 290— 3 0 0 ; Chem. Zentr., 1926, II, 1320).— A
systematic series of glasses containing the oxides of
silicon, boron, aluminium, sodium, potassium, calcium, 
magnesium, zinc, and lead was prepared, and the 
influence of 4 - 5 %  of copper oxide on the transmission 
of light of various wave-lengths determined. All 
curves of the transmission factors for samples 1 mm. 
thick gave a maximum transmission in  the region of 
wave-length 500 /«¡x. The position of the maximum 
may be considered as a special property of the copper 
oxide, which apparently occurred in the glass as silicate 
or borate, with, in some cases, a partial reduction to 
give a ruby colour. All the glasses absorbed strongly 
in the red region 700 [ijx, and the proportion of red 
transmission to that of the blue-green (500fjt(jt) was 
dependent to a great degree on the nature and pro
portions of the glass constituents. For each melt the 
plate thickness for a 2% red transmission was calculated 
as well as the transmission factors for green, 530 ¡xfx, 
and blue, 450 ¡¿jj.. A. Cousen .

Detection of cadmium and arsenic in glass.
W. Geilm a n n  (Glastech. Ber., 1926, 4, 92—97).—The 
method, based on tha t of Biewand, consists in placing 
a mixture of powdered glass and anhydrous sodium 
oxalate a t the closed end of a glass tube, which is then 
drawn into a capillary above the powder. By suitably 
heating the mixture a metallic sublimate is deposited

iu the cold capillary. I t  is possible to detect 0-0025% 
of cadmium in 0-1 g. of glass or by microchemical means 
0-1% in 2 mg. The same procedure may be used for 
testing for arsenic in glass, whereby 0-0025% may be 
detected in 0-1 g. A. Co u sen ,

Constrained crystallisation of glasses. J. F.
P onomarev (Z. anorg. Chem., 1926, 155, 281—290).— 
The true m.p. of a variety of glasses containing sodium 
and boron have been determined by the method pre
viously employed (A., 1915, ii, 449). Borax-alumina 
and borax-calcium phosphate mixtures are recommended 
for use as readily fusible lead-free glazes. R . Cu t h il l .

New glass s to n e : N a20 ,3 C a 0 ,6 S i0 2. A. B. 
P eck  (J. Amer. Ceram. Soc., 1926, 9, 351—353).—Stones 
formed by devitrification in glass sheets drawn from the 
tank were identified, on the basis of Morey and Bowen’s 
work on the system Na2Si03-CaSi03-S i0 2 (B., 1925, 
921), as the compound Na20,3Ca0,6Si02. The optical 
properties of the crystals are given. The decomposition 
point of the compound is 1047°, and since most of the 
compounds in this system are somewhat unstable, a 
slightly higher temperature in the drawing chamber 
would probably eliminate them from the glass.

F. Salt.
Quartz sand and m assive quartz, two different 

mineralogical modifications. T. Schauer (Sprechsaal, 
1926, 59, 473—475 ; Chem. Zentr., 1926, II, 1321).— 
German crystal sand is more difficult to invert to cristo- 
balite than Norwegian quartz. The solubilities of 
cristobalite, massive quartz, and crystal sand in hydro
fluoric acid under fixed conditions are as 2 • 6 : 55 ■ 6 :70 • 6. 
The variation in transparency of these substances in 
porcelain results only from the greater solubility of the 
inverted cristobalite in the molten felspar. When 
sand and massive quartz are melted and then inverted 
a t 1470° into cristobalite, they act identically, and the 
rapid cooling of the glass so formed is favourable for 
inversion. The author considers that quartz obtained 
from the melt by slow cooling is /3-quartz, which is the 
cause of the difficult solubility, and which occurs in 
the case of German sands. He holds that the quartz 
obtained by rapid cooling is a-quartz, as occurs in 
massive quartz. This is more easily inverted than ¡3- 
quartz. A. Co u sen .

Bacteria in earthenware bodies. A. Schoblik 
(ICeram. Ilundsch., 1925, 33, 893).—An earthenware 
body was examined microscopically after having been 
“ aged ” for varying periods. Bacteria were observed 
in large numbers after a short time ; a white scum 
appeared on the filter-cakes after about two weeks. 
Colonies of algas were also observed in places, but they 
were scarcely in sufficient quantity to affect plasticity. 
Rod bacilli were found to be present in the clay in large 
numbers during the first part of the weathering period. 
These were later displaced almost completely by Biplo- 
cocci and Tetracocci. The latter were obtained as a 
pure culture by repeated inoculation on a nutrient 
medium of peptone agar and finely ground highly plastic 
clay. The Diplococci adhered in large numbers to the 
surfaces of the clay particles, and when cultivated in an 
earthenware body they were found to increase the
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plasticity. This property is apparently affected by 
bacterial metabolism. F. Sa l t .

Drying of ceramic ware. AV. P u k a l l  (Sprechsaal, 
1926, 59, 367—370; Chem. Zentr., 1926, II., 1317).— 
Moisture can be raised from a depth of 9-5 m. by simple 
evaporation at the porous surface of a Pukall filter. In 
fine-pored materials only capillarity comes into play on 
drying, and this goes on only at the outer surface. In 
large-grained masses the drying may also occur from the 
surface towards the interior. The rate of drying of fine- 
pored and fine-grained materials is consequent upon 
external atmospheric pressure, and such materials are 
dry within while still moist a t the surface. The drying 
process is independent of atmospheric pressure. Cooling 
and a reduced internal pressure results from the evapora
tion of the water. Drying is dependent upon the tem
perature and humidity of the air. The b.p. of the internal 
water, under negative pressure, need not be exceeded 
by the application of artificial heat. The most suitable 
conditon is that in which the vapour pressure within the 
material approaches that holding externally. Drying 
goes only so far tha t internal and external air pressures 
are equal. Dryness can be attained by means of porous 
materials capable of absorbing moisture as well as by 
the air. A. C ousen .

Electrical resistivity of som e ceramic m aterials 
at elevated temperatures and a sim ple com mercial 
method for its determination. R. M. K in g  (J. Amer. 
Ceram. Soc., 1926, 9, 343—350).—Sufficiently accurate 
readings were obtained by the use of a high-resistance 
voltmeter, satisfactory contact between the refractory 
test-pieces and the metal terminals being secured by 
carefully grinding the surfaces of the samples. The use 
of molten metal terminals, or of a layer of lampblack, 
was precluded because, on the one hand, the test-pieces 
were porous, and on the other, oxidising conditions were 
desired. Results are tabulated for a number of materials, 
including chemical porcelain, talc, sillimanite, etc. 
Periclase and Chinese talc gave the highest resistances, 
followed by magnesia spinel, cyanite, sillimanite, and 
andalusite. The data indicate that, by substituting 
MgO for A120 3 or S i02 in the composition Al20 3,Si02, the 
electrical resistance will increase as the magnesia 
content rises. F. S a l t .

Green scum m ing [on fireclay]. E. R. Curry 
(J. Amer. Ceram. Soc., 1926, 9, 392—397).—A greenish- 
yellow efflorescence, which appeared on the surface of 
fireclay ware, was found on analysis to contain 7-7% 
V20 5 and 1-0% of nickel oxide. The addition of lead 
and bismuth salts to the body mixture did not entirely 
prevent the formation of scum, whilst antimony and 
zinc compounds had no effect. Scumming was effec
tively prevented, however, by dipping individual pieces 
of ware in a solution of 30 g. of barium chloride and 
30 g. of ammonium chloride in one gallon of water.

F. S a l t .
Variation of the “ cone ”  squatting point of 

whiteware glazes with change of chemical com- 
. position. E. Z sc b im m er  and E. L eo nh ard t  (Z. tech. 

Phys., 1926, 7, 287—290; Chem. Zentr., 1926, II, 
1317—1318).—A cone-squatting point “ vn ” character
istic of the softening of glasses was defined; thus the

point t°vn for a particular glass was the temperature at 
which a pyramid of the shape of an industrial Seger 
cone, heated a t a rate v =  n° per min., squatted so that 
the tip came into contact with the base plate. The cone 
squatting points for two whiteware frits with differing 
compositions' and rates of heating were determined. 
Lime used in glaze frits raised the squatting point con
siderably. By determining the squatting point of glasses 
of varying composition for various rates of heating, the 
change of viscosity with temperature will be indicated.

A. Co u sen .
Interferometer m easurem ents of the thermal 

dilatation of glazed ware. G. E. M e r r i t t  and C. G. 
P e t e r s  (J. Amer. Ceram. Soc., 1926, 9, 327—342).— 
The unreliability of measurements taken on glaze 
specimens cast or drawn from the molten glaze batch 
alone is demonstrated. An interferometric method 
developed a t the Bureau of Standards (Sci. Papers 393  
and 485) for measuring the thermal expansion of speci
mens ranging from 0-2 to 10-0 mm. in length between 
20° and 1000° was used to obtain a comparative series 
of measurements on samples of body and glaze taken 
from the finished ware (“ glaze ” specimens) and on cast 
and drawn samples of the glaze alone. Six different 
glaze mixtures were tried. The “ glaze ” specimens 
were fragments of glaze broken from the fired ware and 
freed from adhering pieces of body. All the specimens 
were subjected to two identical heating and cooling 
treatments. The curves for the first heatings furnished 
valuable information regarding the previous contraction 
of the ware during manufacture, whilst the curves for the 
second heatings gave the expansions of the materials 
after they had all received approximately the same heat 
treatment as the result of the first runs. Comparison 
of the two sets of curves (first and second heatings) 
shows tha t the thermal expansion of a given sample 
is affected by the heat treatment it has previously 
received. The curves for the second heatings show marked 
discrepancies between the “ glaze ” specimens and the 
cast and drawn samples. The last two are, therefore, 
not reliable guides. This is further demonstrated by 
taking expansion measurements of both' body and glaze 
taken from a badly crazed plate, and comparing these 
data with measurements of cast and drawn samples of 
the same glaze batch. On heating glazes or glasses 
a critical region of about 75° occurs between 450° and 
600°, depending upon the composition. Stresses are 
liable to accumulate in glazes a t about 20° above the 
beginning of the critical region, or near the upper 
limit of the annealing range. A differential contraction 
of about 5 microns per cm. between body and glaze is 
sufficient to cause crazing. F. S a l t .

P a t e n t s .
Colourless Crookes’ glass. Chance B ro s ., & Co., 

L t d ., P. V. W. Ge l l , C. E. Gould , W. M. H am pton , and
H . S. M a r t in  (E.P. 256,737, 5.6.25).—A glass, efficient in 
absorbing ultra-violet rays and practically colourless, 
is obtained by the addition of two or more ingredients, 
all of which absorb ultra-violet rays, and the colours 
produced by them neutralise one another. As an example 
a glass containing approximately 3-3%  of cerium and 
0-7%  of didymium (both preferably added as oxides
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or hydroxides) is practically colourless and an efficient 
absorber of u ltra-v io let rays. A. Cousen.

Making glass. C. E. P arsons, Assr. to Metals 
R esearch  Corp. (U .S .? . 1,595,358, 10.8.26. Appl.,
19.9.25).—Glass is made in a blast furnace by using a 
charge consisting of a mixture of an alkali chloride with 
carbonaceous material and a blast-furnace slag. The 
charge is ignited and melting continued until a glass free 
from iron and consisting essentially of calcium sodium 
silicate is produced. B. W. Clarke.

Glass m elting furnace. L. Mambourg, Assr. to 
L ibbey-Ow en s  Sheet  Glass Co. (U .S .P . 1,596,058,
17.8.26. Appl., 7.2.23).—Molten glass is introduced 
into a fining tank which is subsequently united to a 
melting tank charged with batch, the glasses in the two 
chambers then being caused to unite into a single pool. 
Provision is made in the case of a continuous tank 
furnace connected to a refining tank by a neck or conduit, 
for moving away and breaking the connexion of the 
melting furnace with the fining chamber. A. Cousen .

Continuous compartment kiln. A. V. B le in - 
inger , Assr. to H omer L aughlin  Ch in a  Co. (U.S.P. 
1,595,817, 10.8.26. Appl., 10.9.23).—The kiln consists 
of a number of contiguous compartments each provided 
with a removable platform for supporting the ware to 
be fired, and a combustion chamber communicating 
with the interior of the compartment. Each combus
tion chamber also communicates with the interior of an 
adjacent compartment so that the hot products of 
combustion may be passed from one compartment to 
another, and air flowing through one compartment 
for cooling purposes can be used for supporting combus
tion in the adjacent compartment. B . W. Clarke.

Leadless enam els. C. Totot-Gibaru  (Addn. 30,444,
1.5.25, to P.P. 597,146; B., 1926, 323).—The metal is 
first coated with a powdered mixture containing, e.g., 
22-63% Si02, 3-76% A1,03, 3-5% CaO, 23-44% ZnO, 
16-6% Na20, 2-63% K 20, 12-5% Sb20 3, 13-72% 
B20 3, and 2 -02% F, then with a similar mixture con
taining, e.g., 15-06% SiO,, 1-08% A1„03, 12-65% CaO, 
18-48 NaaO, 30-12% ZnO", 21-15% B20 3, and 2-43% F.

A. R . P ow ell.

IX.— BUILDING MATERIALS.
Reducing conditions and colour changes in the 

burning of Portland cement. H. K üh l  [with W. 
Adam] (Zement, 1926, 15, 456—458; Chem. Zentr., 
1926, II., 1322).—The iron compounds of Portland 
cement may be converted by reducing agents into the 
metal. The yellow, brown, and red colours of the 
clinker are not removed on reduction. In sintered 
clinker the ferric oxide is free since ferrites decompose 
above 1400°. The presence of ferric oxide is conditioned 
by rapid cooling, ferrites resulting on slower cooling, 
and when these are not formed the ferric oxide colours 
the material. A. Cousen .

Grain size of Portland cement and its influence 
on the rate of hydration. A. H auenschild (Zement, 
1926, 15 , 453—456, 469—4:71, 488—492 ; Chem. Zentr., 
1926, II., 1322).—The sulphates of the clinker and also 
gypsum, added to regulate the setting time, are concen-

trated in the finest fractions. The grain *size of the 
cement is distinguished otherwise only by loss on igni
tion, which is greatest in the finest fractions and decreases 
with increasing grain size. Setting time decreases with 
increasing fineness. The weight per litre considerably 
decreases with increasing fineness. Constancy of volume 
is increased by fine grinding. The greatest strengths are 
reached with grain sizes of 19 ■ 7 fx to 36 • 3 ¡a.. Fine powder 
with grain size below 7 is decomposed by atmospheric 
moisture and carbon dioxide soon after grinding and 
therefore does not give the greatest strength. Hydra
tion occurs through the action of moisture on the surface 
of the grains and its velocity increases with decreasing 
grain size. Grains less than 15—18 ¡jl are completely 
hydrated, all clinker-forming minerals being practically 
completely changed. Larger grains are only partly 
hydrated. Alite hydrates appreciably more rapidly 
than the other clinker-forming minerals. Hydration, 
further, is dependent on the size of the clinker crystals, 
and a simple crystal of 15 (j. diameter is changed more 
rapidly than a grain of equal size composed of various 
clinker-forming minerals. A. Co usen .

Blast-furnace cement. H. B urciiartz (Zentr. Bau- 
verwalt., 1926,241; Mitt. MaterialpriiL, 1926,62—63).— 
The results of ten-year tests on the tensile strength, 
crushing strength, and variation in length of mortar 
and concrete made with blast-furnace cement fully bear 
out the results obtained for the shorter periods, and 
compare very favourably with those given by Portland 
cement and iron Portland cement. B. W. Clarke.

Deterioration of [timber] structures in sea 
water. Experimental work of F. D. White and
C. M. Yonge at Plym outh during July and August,
1924. G. B arger (Sixth Interim Report, Comm. Inst. 
Civ. Eng., Dept. Sci. Ind. Res. 1926, 9—13; cf. B .,
1925, 761).—Compounds pf the phenarsazine (D.M.) 
type are the most toxic towards Teredo lam e, the toxi
city appearing to depend on the arsenic with oxygen 
or halogen attached, together with two benzene nuclei. 
Fluorenone is very toxic towards Limnoria, but has 
relatively little effect on Teredo ; organic arsenic com
pounds have little effect on Limnoria. A cheap specific 
against Limnoria has still to be found. Rafts have 
been moored a t Plymouth constructed of timber impreg
nated with creosote and with phenarsazine, and other 
toxic compounds to test the protection afforded against 
Teredo and Limnoria. B. W. Clarke.

P atents .
Production of plastic m asses for use as paving 

m aterials. E. C. R. Marks. From B enzol-Verband  
Ge s . m .b .H . (E.P. 256,513, 15.3.26).—Tar, pitch, oils, 
coumarone resin, or similar materials are mixed with 
spent oxide from iron oxide purifiers in gas works and 
heated to bring about a vulcanising action, producing 
a non-adhesive hard and elastic mass which can be 
used as a base for artificial asphalt or tar macadam.

B . W. Clarke.
Method for calcining and clinkering [cement] 

with recovery of by-product heat and by-products.
R. D. P ike  (U.S.P. 1,594,689, 3.8.26. Appl., 1.7.24).— 
The raw mix for making Portland cement clinker, after 
being calcined in a neutral atmosphere to minimise
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oxidation of sulphur, is passed to an inclined rotary kiln 
in wliicli the sulphur in the mix is oxidised to sulphur 
dioxide and sulphur trioxide in an oxidising atmosphere. 
If necessary, sulphur dioxide is introduced into the kiln 
by means of sulphur burners. The kiln gases containing 
oxides of sodium, potassium, and sulphur pass into a 
waste-heat boiler, through a humidifying chamber, and 
thence through an electrical precipitator from which 
the sulphates of sodium and potassium are collected. 
The clinker is removed from the kiln by means of a 
chute. R. B. C la rke .

Manufacture of fused cem ent. L. G. P a tr o u il-
lea u , and Soc. An o n . A lu m in e  e t  D é r iv é s  (F.P.604,916,
21.10.25).—A mixture of raw materials is sintered in a 
refractory-lined rotary tube furnace, and the sintered
mass fused on leaving the furnace. For this purpose
the metal wall of the furnace in the region of the outlet is 
enlarged in the form of a disc and connected with one 
pole of a source of current of low tension and high 
current strength. The disc is set obliquely and can be 
adjusted by means of a hinge and spring with respect to a 
metal or graphite plate which is connected with the other 
pole of the source of current. The sintered mass falls 
between the disc and the plate, closing the current 
circuit and being melted by the current flowing.

J, S. G. T hom as.
Preservation of wood. H o n tsc ii & Co. (G.P. 

430,642, 7.10.25).—Sweating of wood impregnated with 
acetone oil or with solutions containing it, is prevented by 
adding to the oil a quantity of barium, potassium, or 
sodium naphthenate insufficient to cause émulsification.

L. A . Co l e s .
Burning lim estone (E.P. 256,687).—See VII.

X .— METALS ; METALLURGY, INCLUDING 
ELECTRO-METALLURGY.

Specific efficiency of the blast furnace. R.
F ra ncho t  (Min. and Met., 1926, 7, 368—372).—In 
typical practice blast-furnace smelting efficiency is 42% 
with a 42% loss in gas and 16% loss in radiation and 
top heat, including moisture evaporation and other 
minor factors. Improvement of efficiency in iron making 
is to be sought in the utilisation of some of the latent 
energy of the carbon monoxide passing unused out of the 
furnace. The energy so lost is more than would be 
absorbed in reducing, melting, and slagging 100% increase 
of ore. Frequently not much more than 80% of the coke 
charged burns with air a t the hearth, about 5% being 
absorbed by the iron and 15% is lost by “ solution,” 
that is, gasified otherwise than by air. If this last loss 
could be prevented, energy for 26% more smelting 
would be set free. Solution loss, which is a result of the 
surplus heat developed by the air, may be prevented 
by increasing the burden of the furnace and by with
drawing gas at a level a little above the hearth. The 
removal of the hot gas, which would carry with it cyanide 
vapour, would result in the saving of hearth heat con
sumed in the vaporisation and cyanidation of alkali 
accumulations and effect an adjustment between hearth 
and shaft, thereby substantially increasing iron produc
tion with the expenditure of less coke. The comparative

efficiencies of several furnaces, derived from operating 
data, are considered, and it is shown that from the 
thermodynamic point of view benefit in all cases would 
accrue by withholding from the shaft a substantial 
proportion of the gas formed in the hearth. To balance 
the surplus energy in American furnaces with work done 
it would be necessary to withdraw about 44% of the gas 
formed from the coke burning with air. This would 
permit a t least 12 i%  of the coke carbon gasified by ore 
and stone in the shaft to reach the hearth and burn with 
air. The sensible heat of the hot gas withdrawn 
would provide blast heat, and further, this withdrawal, 
by limiting the accumulation of saline m atter in the 
furnace and by removing slag vapour, would lessen con
densation in the shaft and the tendency to bridging, 
and so facilitate stock movement. The recovery of 
cyanides from the withdrawn gases and the potential 
utilisation of the blast furnace as a means of fixing 
atmospheric nitrogen are considered. M. Cook.

Rate of carbon elimination in the Martin [open- 
hearth steel] furnace. E. D e  L o isy  (Rev. Met., 
1926, 23, 369—380).—In the normal Martin process 
where the bath is covered by a sufficiently large quantity 
of slag and with an excess of iron oxide, the speed of 
decarbonisation a t any moment is proportional to the 
quantity of carbon remaining in the bath. The law 
established is expressed by log C/C0 =  — kl, which does 
not give the rate of the ferrous oxide-carbon reaction, 
but the rate of diffusion of carbon in the metal until it 
comes in contact with the slag. The duration of the 
operation is proportional to the square of the depth of 
the bath. The results can be applied, other things being 
equal, to all reactions where a bath of metal is refined 
by a supernatant liquid or gaseous phase. M. Cook .

M a r te n s i t e .  H . H a n e m a n n  and A. S c h r a d e r  (Trans. 
Amer. Soc. Steel Treat., 1926, 9, 169—239).—Needles of 
martensite contain less carbon than the austenite with 
which they are in contact. The heat of formation of 
martensite is not equal to the y-a-iron heat effect. 
The interatomic distance in martensite is greater than 
in a-iron. These facts and the authors’ quenching, 
tempering, and liquid air immersion tests on high-carbon 
steels lead them to infer that martensite is not a-iron, 
but consists of two previously unidentified phases of 
the iron-carbon system, € and rj, which are in metastable 
equilibrium with austenite. A constitutional diagram 
of the metastable system is drawn up, the equilibrium 
lines lying at a lower temperature than in the cementite 
system. By means of the electrocardiograph a critical 
point in pure iron was found at 685°, a t which c is formed 
from y-iron. e-Iron dissolves 0-10% C, whilst a-iron 
dissolves 0-006% Cand also differs in tensile properties. 
71 photomicrographs are given, from which the structure 
of martensite is interpreted in terms of the new 
hypothesis. The crystallisation of the e-phase and 
e-tj-y mixtures is the cause of the acicular martensitic 
formation. t-Iron changes to a-iron on tempering with 
precipitation of FeaC. From 0-1—0-9%  C the «-phase 
decreases and the. ?;-phase increases. Above 1-4% C 

crystallises as needles in the y-grains. The lower 
density of martensite is a property of the >) phase, which 
commences to decompose at S0°. The 7 phase is a
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compound containing the iron carbide Fe^C, and the 
bearer of the martensitic hardness. Its maximum 
crystallising power occurs slightly below room tempera
ture. Changes in the conductivity of quenched steels 
due to tempering result from decomposition of the 
i)- and y-phases. The relative position of the cementite 
and martensite systems is shifted in alloy steels.

T. H. B urnham .
Hardness of different structures in steel. K. 

T amaru (Sci. Papers Inst. Phys. Cliem. Res., 1926, 5 ,
25—44).—The Brinell hardness at ordinary temperature 
of austenite and martensite in carbon steel is 155 and 
720 respectively. At 820° the hardness of austenite in 
carbon steel is 10 on the Shore scale. The hardness of 
normal cementite is 640 Brinell, and in the strained 
condition 820. In manganese steel the hardness of 
austenite at both ordinary and high temperature is 182 
and 17 on the Brinell and Shore scales respectively. In 
steels containing only a trace of carbon, austenite is 
obtained when the manganese content exceeds 16%,

’ but in the presence of 2% of carbon, 5% of manganese 
suffices to produce an austenitic structure. The hardness 
of martensite increases as the length of the martensite 
needles diminishes. The variations in hardness of 
carbon-, nickel-, and manganese-steels with temperature 
have been measured. The hardness of tempered carbon 
steels a t 112° is greater than that in the quenched state. 
As the tempering temperature rises further the hardness 
gradually diminishes, with the exception of three 
abnormal changes which take place at 150—200°, 
350—400°, and 430—450° respectively. In water- 
quenched carbon steels the hardness increases with the 
carbon content up to 0 -8% and afterwards gradually 
decreases. '  M. Cook.

Carburisation by solid cem ents.- W. E. D ay  
(Trans. Amer. Soc. Steel Treat., 1926, 9 , 240—258).— 
The causes of irregularities in depth of case produced by 
solid cements even under strict control include the 
presence of hydrogen in the gases evolved by the car- 
burising mixtures, which tends to exclude the penetra
tion of carbon monoxide and lias a strong decarburising 
effect under certain conditions. In tests on nickel- and 
nickel-chromium case-hardening steels, the concentration 
of carbon was made to exceed the saturation point by 
temperature oscillations such as may occur in careless 
control. By heating nickel steel in vacuo the diffusivity 
constant was determined, and was found to depend 
chiefly on the temperature. The theoretical curve for 
carbon penetration at 870° was found to agree with the 
actual curve within the limits of error. Diffusion may 
be used to produce a eutectoid case by slow cooling. 
Regenerative quenching sometimes suffices for this. 
The carbon concentration varies with the shape of the 
surface to be cemented. T. H. B urnham .

Dimensional changes accompanying the pheno
mena of tempering and ageing of tool steels.
H. Scott (Trans. Amer. Soc. Steel Treat., 1926, 9 , 277— 
304).—Experiments were made on cylinders of 1 in. 
diameter and 4 in. long of twenty carbon and alloy tool 
steels. The increase in size on quenching was mostly 
in diameter with surface-hardened steels, but mostly in 
length for fully hardened steel when the quenching

temperature wasjlow. On tempering, the changes in 
fully hardened steel were the same in length as diameter, 
but greater in length than diameter for surface-hardened 
cylinders. On tempering, the initial contraction was 
greater with water-quenching than with oil-quenching 
and with a high quenching temperature than with a 
low one, but the final contraction was not affected. 
The initial contraction was eliminated and the expansion 
intensified by interrupting the oil-quenching jind cooling 
in air through the hardening transformation. All the 
quenched steels contracted on keeping. The contraction 
was the same for 1 hr. a t 100° as for 6 months at room 
temperature. Specimens cooled in air expanded on 
keeping. The chief problem in connexion with the 
constancy of volume of tool steels is to avoid expansion. 
I t is least for water-hardened steels, and may be elimi
nated by repeated heating and cooling through an 
appropriate temperature cycle. T. H. B urnham .

Specific etching agent for silicon in iron. P. 
Oberhoffer (Stahl u. Eisen, 1926, 4 6 , 1191—1192).—
0-lAr-iodine solution diluted to 1 pt. in 10 with alcohol 
is a specific etching reagent for silicon in iron-oxygen, 
iron-carbon, and iron-carbon-manganese alloys. The 
silicon-rich areas are shown up as light spots on a dark 
ground. Evidence for silicon segregation in certain 
iron-oxygen alloys deoxidised by silicon is obtained by 
use of the reagent. L. M. Clark .

Nature of low-tungsten tool steels. M. A. Gross
man and E. C. B a in  (Trans. Amer. Soc. Steel Treat., 1926, 
9, 259—276).—An oil-hardening 2J%  tungsten steel 
contracted on tempering up to 175°, expanded up to 260°, 
and then contracted continuously. A water-hardening 
steel contracted continuously on tempering unless the 
hardening temperature was 1000° or above. The oil- 
hardened steel consisted of austenite and martensite 
throughout; the water-hardened steel was troostitic 
at the centre. The expansion was due to the trans
formation of austenite, of which there were two forms, 
a rather unstable austenite decomposing at 260° and a 
small amount of a stable austenite decomposing a t 600°. 
The oil-hardened steel showed secondary hardness a t low 
drawing temperatures and a slight hardening a t 600°. 
Impact tests showed an initial toughening on tempering, 
an embrittling effect a t 260°, then pronounced 
toughening. The treatment recommended for the best 
combination of hardness and toughness is to quench at 
900° and temper a t 175°. T. H. B urnham .

Corrosion and rusting of steel and iron. R. 
Girard (Rev. Met., 1926, 23, 361—367, 407—417).—In 
acid solutions of very low concentration the behaviour 
of iron and steel is similar, but with higher acid con
centrations polished iron is attacked rather more than 
steel. The hydrogen potential a t which corrosion 
commences is greater in weak acids than in strong acids. 
In regions of constant attack the nature of the acid has 
little influence, but a t places of accelerated attack the 
corrosion becomes greater with the degree of dissociation 
of the acid. The conditions governing the formation 
and existence of the hydroxide film, which commences 
to be precipitated in acid solutions when the hydrogen 
potential is 3-5, determine the rate of corrosion. In 
sodium chloride solutions, iron and steel corrode in the
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sam e m aim er in  th e  absence  of oxygen , b u t  w hen  oxygen, 
is p re se n t s tee l is co rroded  locally  a n d  d eep ly  a n d  th e  
corrosion  p ro d u c t is n o t v e ry  a d h e re n t, w h ils t iro n  is 
u n ifo rm ly  co a te d  w ith  co rrosion  p ro d u c t w h ich  ex e rts  
a  p ro te c tiv e  ac tio n . ' M. Cook.

Recent exam inations of steel and iron specimens 
exposed at Colombo, Halifax, Plymouth, and 
Auckland. P. M. Cro sth w a ite  (Deterioration of 
Structures in Sea-water. Sixth Interim Report, 
Comm. Inst. Civ. Eng., Dept. Sci. Ind. Res., 1926, 
6—8).—Aerial corrosion seems to bo more pronounced 
a t Colombo and Plymouth than at Auckland or Halifax. 
Submerged and half-tide specimens are in general 
deteriorating more rapidly than aerial specimens. The 
most resistant specimens seem to be those of “ Galahad ” 
non-corrosive steel, nickel steels, and cast iron of various 
grades. B. W. Cl a r k e .

Solubility of silica and other rock-forming 
substances during cyanidation. C. J. Brookes 
(Bull. Inst. Min. Met., Sept., 1926, 11 pp.).—During the 
cyaniding of the oxidised portion of a gold-silver ore 
in Sumatra small quantities of alumina and silica were 
dissolved from the clayey matter present. During the 
subsequent treatment in the zinc-boxes much trouble 
was caused by the deposition of a gelatinous precipitate 
containing silica, alumina, zinc oxide, and lim e; the 
rate of precipitation increased with the richness of the 
solution in gold and silver, so that.it appeared to be due 
to the coagulating action of the zinc-precious metal 
couple. Preliminary treatment of the solution with lime 
water or lead acetate resulted in partial alleviation of the 
trouble, but, owing to the slow rate of settling of the 
flocculent precipitate formed, was impracticable. Addi
tion of lime to the ore during grinding overcame the 
difficulty to a great extent but prevented an efficient 
separation of sand and slime in the classifier. When the 
ore was classified without addition of lime, and a good 
layer of lime then spread on the sand leaching vats, 
the liquor first passing through was relatively free from 
silica, but, as the lime became used up, impurities dis
solved and subsequently yielded flocculent precipitates 
when mixed with the first leach liquors. Addition of 
1 lb. of ammonium chloride per ton to the leach liquor 
before use prevented any precipitate from forming on 
mixing the various effluents. A. R. Powell.

Production of pure alum inium from insoluble 
aluminous m aterials such as clay or alunite. J. 
Y amazaki (J. Soc. Chem. Ind. Japan, 1926, 29, 154— 
160).—The raw materials used in the investigation were 
Japanese clay and Korean alunite. By igniting the 
clay a t 700—800° and the alunite a t 550°, over 95%  of 
the alumina is rendered soluble in sulphuric acid of 
d 1-69.  The clear solution thus obtained contains 
sulphates of aluminium, iron, and other metals. A 
sufficient amount of ammonium sulphate is added to 
convert the whole of the aluminium sulphate into alum, 
and the solution is allowed to crystallise ; the iron salt 
remains in the solution. By the direct action of dry 
ammonia gas at 75°, the alum gives aluminium hydroxide 
and ammonium sulphate ; the hydroxide thus prepared 
is in a compact granular form, easily filtered and washed, 
and can be purified by washing with water. By drying

and igniting the hydroxide, alumina of the following 
composition is obtained: 99-3% AI20 3, 0-111% 
Ee20 3, 0-104% Si02, CaO and MgO trace, and 0-4% 
II20. Using this product, metallic aluminium of the 
following composition is produced : 9S-90% Al, 0-76% 
Si, and 0 • 15% Fe. The experiments were made on the 
semi-industrial scale. The cost of production of the 
alumina on this scale is about £12 14s. per ton and that 
of metallic aluminium about £87 17s. per ton.

K . K a sh im a .
Solidification of alum inium  containing iron.

G. Ma sin g  and O. D a h l  (Wiss. Verôft. Siemens-Konz., 
1926, 5, 152—159).—Aluminium alloys containing 
more than 3% Fe expand on solidification and nodules 
of metal are extruded on the surface. This is not 
affected by the silicon content and is due to the evolu
tion of gas. The elïect is most marked when the alloys 
are melted in hydrogen and cast in sand. Alloys of 
high density are obtained with either very rapid or very 
slow cooling (cf. Archbutt, B., 1925, 286). The eutectic 
lies a t about 2-5% Fe, and the results are explained by 
assuming tha t the compound FeAl3, in the liquid state, 
absorbs gas which is released on solidifying.

C. J. S m it h e l l s .
Protection of alum inium and its alloys against 

corrosion by anodic oxidation. G. D. B engougii 
and H. Sutton  (Brit. Assoc., Aug., 1926 ; Engineering, 
1926, 122, 274—277).—A highly tenacious, thin, glassy 
film of oxide is produced on aluminium, duralumin, zinc- 
aluminium alloys, silicon-aluminium alloys containing 
up to 8-7%  Si, and copper-aluminium alloys containing 
less than 5% Cu by anodic oxidation in 3% chromic 
acid solution as free as possible from sulphuric acid: 
The voltage used is raised slowly to 40 volts during 
15 min., kept constant for 35 midi, raised to 50 volts 
during 5 min., and finally kept constant for a further 
5 min. The coatings thus obtained are highly resistant 
to sea-water, and break down only after constant 
wetting and drying ; this may be prevented, however, 
by dipping the treated metal into molten lanoline, or 
by coating it with paint or varnish. The oxide coating 
may be dyed any colour by immersing it in a suitable 
dye-bath, and a glossy coat subsequently obtained by 
varnishing. The process is applicable to fashioned 
articles of aluminium, except those having parts of other 
metals, such as brass or iron. A description of a small- 
scale and a large-scale experimental jilant is given, the 
cost of operating which is calculated to be less than 2d. 
per sq. ft. of metal treated. A. R. P o w e l l .

Special Alpax alloys. M. P e t it  (Rev. Met., 1926,23, 
418—431, 465—484).—In ordinary Alpax (aluminium- 
silicon) alloys refined or modified by the addition of 
sodium, the eutectic structure is rendered finer and the 
strength and hardness are raised as the freezing rate is 
increased. The optimum quantity of sodium is 0-5%, 
and is added to the bath a t 775°, and the metal cast 
a t 675°. No metal additions to the bath, other than 
sodium and potassium, have been found capable of 
refining the alloy. The addition of other metals to 
Alpax in amounts up to 5% does not very materially 
improve the mechanical properties. The special metals 
can be added either before or after the refining process.
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The mechanical properties of special Alpax alloys 
containing copper, magnesium, copper-magnesium, or 
magnesium-zinc are appreciably influenced by heat 
treatment. M. Cook.

Electrical resistivity of alum inium-calcium alloys. 
J. D. E dw a rd s and C. S. T aylor (Trans. Amer. Electro- 
chem. Soc., 1926, 50, 33—39. Advance copy).— 
Addition of pure calcium (99-8%) to pure aluminium 
(99-94%) increases the resistivity proportionately from 
2-70 microhms/cm. to 3-54 microhms/cm. for cast 
alloys containing 3% Ca and to 3-32 microhms/cm. 
for similar cold-rolled alloys. The lower resistivity of 
cold-rolled alloys is due to the breaking up of the eutectic 
surrounding the grain boundaries. The density of 
calcium-aluminium alloys containing up to 3% Ca is 
proportional to the composition. A. II. P o w el l .

Phase equilibria of sulphates. II. [Roasting 
of lead ores.] E. J an eck e  (Z. anorg. Chem., 1926, 
155, 291—297).—Polemical against Schenck (B., 1926, 
589). R. C utiiill.

Standardisation of microscopical exam ination of 
•Muntz m etal alloys. R. S. P r a tt  (Min. and Met., 

1926, 7, 374—375).—A method of reporting on Muntz 
metal structures is described which consists of a com
parison of the structure in respect of grain size and 
phase distribution with four standard structures, 
sketches of which are given. M. Cook.

Manufacture of mixed tin [tin-lead alloy]. 
R. T h e w s  (Chem.-Ztg., 1926, 50, 611—613).—The 
preparation of mixed tin from scrap bearing metal by 
the old process, in which copper and antimony are 
removed by liquation, and zinc is eliminated by 
burning out, offers no difficulties from the metallurgical 
standpoint, but economically it is not a success, except 
for small amounts of material. By the modern method 
larger quantities of bearing metal are melted down by 
heating to 800—900° in a specially constructed furnace, 
the zinc being burnt out, assisted by a secondary air 
blast. The charge is slowly cooled by a blast of cold 
air until a thin crust of solid forms, which contains the 
greater part of the copper and antimony. This crust 
may be skimmed off and the remainder cooled nearly 
to the solidification point of the eutectic tin-lead alloy, 
which is theoretically 182°, but in practice is 183—185° ; 
the liquid alloy is then tapped off. Instead of skimming 
an alternative method is to cool to the eutectic point, 
tap off the lead-tin alloy, and then reheat the solid 
metal left behind, and fractionally melt it, the last 
fraction being “ Glanz ” metal containing some 3% of 
lead. The molten material should be held at the eutectic 
point for at least 45 m in .; in practice, however, some 
lead-tin alloy is always lost by solidification during the 
tapping process. W. 6 . Ca r ey .

Combustibility of coke and direct reduction in 
the blast furnace. W. W. B o llin gs (J. Iron and 
Steel Inst., 1926, 113, 285—294).—See B... 1926, 490.

Heterogeneity of steel ingots. Report of sub
com mittee (J. Iron and Steel Inst-., 1926,113, 39—176). 
—See B., 1926, 490.

Distribution of silicates in steel ingots. J. H. S. 
D ickenson  (J. Iron and Steel Inst., 1926,113,177—211). 
—See B., 1926, 491. ■

Ghost lines and the banded structure of rolled  
and forged m ild steels. J. II. W h it e l e y  (J. Iron and 
Steel Inst., 1926, 113, 213—218).—See B ., 1926, 491.

Hardness of carbon steels at high temperatures.
I. G. S la ter  and T. H. T u r n er  (J. Iron and Steel Inst., 
1926, 113, 295—306).—See B ., 1926, 491.

Hardening and tempering of high-speed steel.
A. R. P age (J. Iron and Steel Inst., 1926,113, 307—333). 
—See B ., 1926, 492.

Ratio of tensile strength of steel to Brinell 
hardness number. R. H. Greaves and J .  A. J ones 
(J . Iron and Steel Inst., 1926, 113, 335—353).—See B ., 
1926, 491.

Effects of arsenic on steel. A. E. Cam eron  and
G. B. W aterhouse (J. Iron and Steel Inst., 1926, 113, 
355—374).—See B., 1926, 491.

Determination of phosphorus in steels containing 
tungsten. T. E. R ooney and L. M. C lark (J. Iron 
and Steel Inst., 1926, 113, 457^166).—See B ., 1926, 
493.

Granulation of slags and m etals. B. B ogitch  
(Rev. Met., 1926, 23 , 443—445).—See B ., 1926, 547.

P a t e n t s .
Manufacture of steel. E. B osshardt (E.P. 254,673,

6.11.25. Conv., 4.7.25).—A low-carbon steel possessing 
a yield limit about 25% greater than that of steel of 
similar carbon content manufactured by ordinary 
processes is made by maintaining the temperature at 
1800—2000° above the bath in the melting chamber in 
which there is a reduced pressure. The molten metal is 
intensely deoxidised and freed from gases by the suction 
action. As well as ordinary additions, 2% of silicon is 
added to the bath. The process effects a practically 
complete removal of sulphur and phosphorus and the 
product contains 0-05—0-2% C, up to 0-8% Mn, 
and up to 2% Si. The addition of silicon may be 
replaced wholly or in part by such metals as tungsten or 
nickel. M. Cook.

Removal of iron from materials containing it. 
J .  Y. J oh nson . F ro m  B ad isch e A n il in - u . S oda-F a b r . 
(E.P. 256,428, 3.10.25).—Iron is removed almost quanti
tatively from materials such as bauxite, titaniferous iron 
sand, or pyrites, by passing over the reduced material 
a stream of carbon monoxide at an elevated pressure and 
temperature, a t such a speed that the iron carbonyl 
formed is rapidly removed. Reduction is carried out 
by previous treatment with a reducing gas or with 
carbon monoxide, alone or in admixture with other 
reducing gases. The carbonyl is decomposed by heat 
into iron of high purity, and carbon monoxide which is 
used again in the process. L. M. Cl a r k .

Briquetting ore concentrates, especially iron ore.
V. C. Oestlu n d  (E .P . 256,838, 3.12.25. Conv., 14.10.25). 
—A binding material for briquetting ore concentrates 
consists of the caramel obtained by heating molasses or 
other waste sugar solution a t 200—220°, with or without 
the addition of water and other agglutinants such as 
dextrin or starch. A. R. P o w e l l .

Welding rod and process of welding [steel].
G. E. D oan (U.S.P. 1,595,143,10.8.26. Appl., 10.10.21).
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—Ductile arc-welded joints between steel articles are 
formed by melting an iron rod containing up to 3% Mn 
and 15% C on to the weld metal so that a predetermined 
quantity of manganese is introduced into the joint.

A. R. P o w e l l .
Producing gray iron castings. D. H. Melo c h e , 

Assr. to E. H o lley  (U.S.P. 1,595,353, 10.8.26. Appl.,
31.1.24. .Renewed 30.11.25).—Grey iron is cast in a 
heated metal mould protected by an insulating refractory 
lining and a superimposed coating of lampblack. The 
casting is finally heated between 800° and 870° until 
casting strains are relieved without destruction of the 
characteristic structure of the iron. L. M. Cla r k .

Low-carbon iron-chrom ium  alloys. B. D.
Sak la tw alla  (U .S .P . 1,596,999,24.8.26. Appl., 11.3.22). 
—Iron-chromium alloys are obtained by smelting in a 
combustion furnace chrome ore and silicon together with 
lime and fluorspar in amounts sufficient to render the 
slag fluid a t the working temperature. M. Cook.

Refining silicon-containing iron-chrom ium  alloy.
B. D. Sa k la tw a lla  (U.S.P. 1,597,000, 24.8.26. Appl.,
11.3.22).—Iron-chromium alloy containing silicon is 
refined by smelting it with a mixture containing calcium 
carbonate, calcium oxide, and a small amount of a 
nitrate. M. Cook.

Alloy [chrome] steel. B. D. Sak la tw alla  (U.S.P. 
1,597,001, 24.8.26. Appl., 7.7.23).—A charge consisting 
of scrap steel, a silicon reducing agent, and an unreduced 
chromium compound in sufficient quantities to provide all 
or most of the iron and chromium in the steel is melted, 
the chromium being simultaneously reduced from its 
compound with the formation of chrome steel.

M. Cook .
Decomposition of alloys rich in iron. H . Croto- 

g in o  (G.P. 431,801, 18.6.24).—The finely divided alloys, 
e.g., furnace sows, are treated with air in the presence of 
salt solutions containing preferably magnesium salts, 
and the ferric hydroxide formed is separated from the 
residual metals by flotation, L. A. Co l es .

Dissociating [separating the constituents of 
bearing-]metal alloys. M. and L. M e y e r , Assrs. to 
H ü t t e n w e r k e  T em pel h o f  A. Me y e r  (E.P. 241,224,
10.10.25. Conv., 11.10.24).—Tin-lead-copper-antimony 
bearing-metal is melted in a reverberatory furnace having 
a rectangular or circular cross-section, and allowed to 
cool slowly to 182°, a t which temperature the lower 
portion of the metal consisting of the tin-lead eutectic 
containing about 3% Sb and 0-1%  Cu is tapped off, 
leaving a copper-antimony alloy containing any excess 
of lead or tin above that required to form the eutectic. 
The process is adapted to the preparation of a bearing- 
metal free or nearly free from lead from a leady alloy; 
this is effected by adding to the charge an excess of tin or 
tin alloy sufficient to convert all the lead into the eutectic 
and to leave the necessary tin in the bearing-metal.

A. R. P o w e l l .
Coating m etals. G. A.JVIe k e r  (E.P. 245,746,4.12.25. 

Conv., 8.1.25. Addn. to 211,122, B., 1925, 212).—A 
substance such as ammonium chloride or zinc chloride, 
capable of generating volatile chlorides, is added to the 
iron—aluminium alloy powder and articles to be coated

are heated in the mixture to a temperature between 700° 
and 1000°. M. Cook.

Metal-coated articles and process of m aking.
S. Ot is  and W . T. H e r r e n , Assrs. to N a t . Bo il e r  
W ashing  Co. o p  I llin o is  (U.S.P. 1,596,300, 17.8.26. 
Appl., 11.11.25).—Iron articles are first coated with a 
film of tin and cadmium by electrolysis, and subsequently 
coated with lead by any suitable process:

A. R. P o w el l .

Manufacture of m etals of the cerium group of 
rare earth metals in the form of thin regular pieces.
W estin gh ouse  .Lam p Co., Assees., of J. W . Ma rden  and 
M. N . R ic h  (E .P . 246,860, 29.1.26. Conv., 29.1.25).— 
Misch metal or similar alloys of the cerium group of rare 
earth metals may be extruded in the form of thin wire or 
ribbon from a press in which the metal is heated to a 
temperature just below its m.p., e.g., 500—600°. The 
receptacle into which the metal is extruded is filled 
with an inert gas, e.g., carbon dioxide, or with an oil. 
The thin wire or strip thus produced is suitable for use 
as a “ cleaning up ” agent in exhausting wireless valves 
and the like. A. R . P o w el l .

Electrolytic manufacture of alum inium . H.
D o lter  (E .P . 251,641, 28.4.26 Conv., 4.5.25).—I n  the 
ordinary method for the manufacture of aluminium by 
electrolysis of alumina in a molten fluoride bath, aluminium 
carbide is added in the proportion of 1 mol. of carbide 
to 2 mols. of alumina. Alternatively, the anode is 
made of aluminium carbide or of a compressed and 
heated mixture of carbon and aluminium carbide. The 
process gives a yield of double the usual quantity of 
aluminium for the expenditure of the same amount of 
electrical energy. A. R . P o w e l l .

Manufacture of alloys. I n t e r n a t . N ic k e l  Co ., 
Assees. of W. A. Mu d ge  (E.P. 253,879, 21.5.26. Conv.,
16.6.25).—The preparation of aluminium-nickel-copper 
alloys is most advantageously carried out by addition 
of an alloy containing 35—85% Al, the remainder being 
nickel or copper or both these elements, to a molten bath 
of nickel and copper. A small amount of magnesium 
may be used in the preliminary alloy as a deoxidiser. 
The product is improved particularly in its hot forging 
and rolling properties. Improvement is also attained 
by the use of a refractory containing a small percentage 
only of silicon. L. M. C la rk .

Alum inium -silicon alloy. A. P acz, Assr. to A lu 
m in um  Co. of  A m erica  (U.S.P. 1,595,218—9, 10.8.26. 
Appl., [a ] 27.2 and [ b ] 3.4.22).— An aluminium-silicon 
alloy containing 2-5—15% Si contains in addition (a ) & 
small proportion of manganese,|or (b ) cobalt in an amount 
not exceeding that of the silicon. A. R . P o w el l .

Aluminium alloy. A  P acz, A ssr. to  A lum inum  Co . 
o f  A m erica  (U .S .P . 1,596,020, 17.8.26. A ppl., 19.4.24). 
—S ilico n -a lu m in iu m  allo y s co n ta in in g  3—15% Si a re  
m e lted  below  a  cover of a n  a lk a li m e ta l com pound  
co n ta in in g  o xygen  a n d  cap ab le  of b e in g  red u ced  b y  
som e of th e  c o n s titu e n ts  of th e  a lloy . T he  m e ta l is c a s t 
w hile i t  s t il l c o n ta in s  sufficient of th e  a lk a li m e ta l to. 
effect a n  im p ro v em en t in  i t s  p h y s ica l p ro p e rtie s .

A . R . P o w el l .
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Improving zinc-aluminium alloys. T. Gold
sc h m id t  A.-G. (G.P. 431,985, 16.5.22).—Castings of 
zinc-aluminium alloys containing the compound Al2Zn3 
in harmful proportions are homogenised by heating 
above the decomposition temperature of the compound, 
or by slowly cooling the fused alloy with, or without 
subsequent quenching, and then heating to a temperature 
slightly below the decomposition temperature of the 
compound, until formation of the ductile crystalline 
variety begins. The addition of elements such as 
copper, cerium, magnesium, beryllium, titanium, man
ganese, and chromium is advantageous. L. A. Coles.

Heat treatment and concentration of copper ores. 
J. C. Mou ld en , B. T a p l in , and Meta ls  P roduction , 
L t d . (E.P. 255,961, 2.5.25).—The copper obtained on the 
outside of the ore particles by the treatment described 
in E.P. 250,991 (B., 1926, 590), is separated by froth 
flotation. Particles of gangue large enough to interfere 
with the flotation of copper are removed by screening or 
by water-classification, or the heat-treated material may 
be ground to reduce the coarse particles to the required 
fineness. M. Cook.

Manufacture of copper alloys. M. G. Coksox 
(formerly K o r su n sk y ) (E.P. 256,457, 21.12.25).—The 
addition of 0 -1—1-5% of silicon and 0-3—3-0% of iron 
to copper followed by heat treatment at 950° gives a 
homogeneous solid solution which is preserved by 
quenching. A further short treatment a t 550—625° 
increases the Brinell hardness from 50—60 to 90—100, 
whilst the tensile strength becomes 55,000—63,000 lb. 
per sq. in., and the elastic limit is over 25,000 lb. per 
sq. in., with an elongation of 20—35% on 2 'in. The 
specific resistance is about 3-2 microhms. By the addi
tion of 0 • 1—0 • 35% of silicon with 0 • 3—2% of chromium 
and subsequent heat treatment at 900—950°, followed 
by quenching and reheating to 450—550°, a similar but 
rather greater improvement in properties is obtained. 
The practice may be extended advantageously to alloys 
of copper containing zinc or tin or other metals.

L . M. Cla r k .
T reatm en t of ores for recov ery  of titanium .

A. W. G r egory  (E.P. 256,836, 30.11.25).—Titanium ores 
are heated with a mixture of barium sulphate, coal, and a 
little sodium carbonate, whereby the barium is converted 
chiefly into barium oxide and the iron of the ore into 
ferrous sulphide. Subsequent leaching with water and 
5% hydrochloric acid in succession removes first the 
barium salt, then the ferrous sulphide, leaving a titani- 
ferous residue from which the titanium may be readily 
extracted by heating with concentrated sulphuric acid.

A. R. P o w el l .
Rotary furnace [for roasting zinc blende]. E. E . J. 

Enke (E.P. 256,861, 30.1.26).—A mechanically-operated, 
rotary tubular furnace for roasting zinc blende or similar 
material has a number of roasting chambers arranged 
parallel to the axis of the furnace. These are inter
connected at the ends in such a way that the material 
to be roasted takes a zig-zag path and the heat generated 
in the prc-roasting stage is available for the final roasting. 
The charge may also be passed spirally towards the 
centre of the furnace or, alternatively, may travel from 
the centre of the furnace towards the periphery.

L . M. Cla rk .

Separating cobalt from nickel. W. J .  H a r s h a w , 
Assr. to H arsh a w , F u l l e r  & Goo dw in  Co. (U.S.P. 
1,596,253, 17.8.26. Appl., 26.9.24).—A solution of 
cobalt and nickel salts is treated with a soluble lead salt 
and then electrolysed, whereby the lead peroxide formed 

'on the anode reacts with the cobalt salt to form cobaltic 
hydroxide and regenerate the lead salt. A. R. P o w e l l .

Recovery of vanadium. F . F . F r ic k , Assr. to 
A naconda Co p p e r  M in in g  Co. (U.S.P. 1,596,483,17.8.26. 
Appl., 16.10.25).—The acid extract of a vanadium- 
bearing material is evaporated to dryness and the residue 
mixed with a further quantity of the acid solution and 
evaporation repeated. A. R. P o w e l l .

Die-casting metal [alloy]. W. M. P e ir c e  and E . A. 
An d erson , Assrs. to N e w  J e r se y  Z inc  Co. (U .S .P . 
1,596,761, 17.8.26. Appl., 11.5.25).—A zinc-base alloy 
for die-casting contains not less than 85% Zn together 
with 0-01—0-3% Mg. . A. R. P o w e l l .

Recovery of tin from ores, residues, and the like. 
Soc. d ’E lec tro ciiim ie , d ’B lectro m etallurgie  e t  d e s  
A c ie r ie s  E lec triq d es  d ’U g in e  (Addn. 30,428,22.4.25, to 
F.P. 585,942 ; cf. E.P. 217,900, B., 1925, 926).—The tin 
and the addition metal specified in the chief patent are 
withdrawn from different openings in the smelting 
furnace arranged according to the densities of the metals. 
The opening from which the tin is withdrawn is preferably 
provided with a siphon so as to allow the metal to cool 
sufficiently to prevent loss by volatilisation.

A. R. P o w e l l .
Recovery of tin from tin-plate scrap. H . F . 

Gu il l e t  (Austr. P . 103,475, 26.3.24. Conv., 6.11.23).— 
Tinned iron scrap is treated with an alkaline hypochlorite 
solution under such conditions that the final liquor 
consists of a saturated solution of an alkali chloride 
containing at least 15 g. of tin per litre as an alkali 
stannate. This solution is then electrolysed at 50° 
between insoluble anodes to regenerate the hypochlorite 
solution for use again in the process and to obtain the 
greater part of the tin content as pure metal.

A. R. P o w e l l .
Enrichment of ores containing lim estone. I. 

B achilov  (F .P . 604,240, 7.8.25).—The finely-ground ore 
is heated to convert the limestone into calcium oxide 
and the product is leached with a hot solution of am
monium chloride, whereby the lime dissolves with the 
formation of calcium chloride and the evolution of 
ammonia. The latter, together with the carbon dioxide 
formed in the first stage of the process, is passed into the 
calcium chloride solution from leaching a previous batch 
in order to regenerate ammonium chloride and obtain 
pure calcium carbonate. A. R. P o w el l .

Production of very finely-divided copper 
powder. E . S ey eeer th  (G .P. 431,437, 12.7.25).— 
Copper formate is heated to 400° in a retort through 
which a stream of indifferent gas is passed or in which a 
vacuum may be maintained. A. R. P o w el l .

Magnesium alloys for hot forging. I. G. F a r b- 
e n in d . A.-G., Assees. of W. Sc h m id t  (G.P. 431,450,
7.1.25).—Magnesium-silicon alloys of the type claimed 
in G.P. 392,022 (B ., 1924, 602) may be worked into sheet 
and wire, and forged at 400—480°. Other metals may be 
added to the alloys, provided that they do not lower the
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solidus point below 480°. Tlie silicon—magnesium alloys 
arc much more readily worked than magnesium alloys 
containing zinc and aluminium. A. R. P o w e l l .

Sec also pages S57, Heating blast for furnaces 
(E.P. 255,281); Rotary furnaces (E.P. 256,158). 
862, Gaseous fuel for m etal cutting (E.P. 255,250) ; 
Purifying blast-furnace gases (E.P. 255,344). 886, 
Electric m elting furnace (U.S.P. 1,596,582).

XI.— ELECTROTECHNICS.
See also pages 860, Transformer oils (Von d e r  

H e y d e n  and TYi>KE)i; Increase in viscosity of oils 
subjected to silent discharge (B e c k e r ). 873, P re
paration of potassium hydroxide (Ve r n it z ). 874, 
Carbide furnace balance (B aum ann) ; Manufacture 
of carbon disulphide (R a be). 878, Electrical resis
tivity of ceramic m aterials (K in g ). 882, Protecting 
aluminium and its alloys against corrosion (B e n - 
gough and S utton). 883, Electrical resistivity of 
alum inium -calcium  alloys (E d w a r d s  and T ay lo r). 
888, Use of ozone in drying insulating varnishes 
(Spen c e  and Co chran).

P a t e n t s .
Electric [induction] furnace. J. A. Se e d e , Assr. 

to Ge n . E lectric  Co . (U .S .P . 1,595,967,10.8.26. Appl.,
13.2.25).—In an electric induction furnace a looped 
channel communicates with a crucible forming a reservoir 
for the charge, and a number of primary windings are 
inductively associated with the channel for the purpose 
of inducing heating currents in the conducting charge 
contained in the channel. These primary windings are 
arranged so that oppositely-directed electromagnetic 
repulsive forces are. exerted by the respective windings 
upon the portion of charge in the channel, whereby 
circulation of the molten charge between the reservoir 
and the channel is produced. J. S. G. T hom as.

Induction furnace. Furnace crucible. M. U n g e r , 
Assr, to Ge n . E lec tr ic  Co . (U .S .P . 1,595,968—9,10.8.26. 
Appl., 18.4.22. [a] Renewed 16.6.26).—(a ) An induction 
furnace comprises a primary, a furnace body shaped to 
form a reservoir, and a secondary channel of uniform 
cross-sectional area symmetrically surrounding the 
primary and communicating with the reservoir a t regions 
radially spaced at different distances from the primary, 
so that a unidirectional flow of charge between the 
channel and the reservoir is produced, (b ) An induc
tion furnace crucible comprises separable refractory 
members, which, when in engagement, provide a hollow 
annular body having inlet and outlet openings.

J. S. G. T hom as.
[Operating an] induction furnace. J. M. W e e d , 

Assr. to Ge n . E lec tr ic  Co . (U.S.P. 1,595,970, 10.8.26. 
Appl., 29.12.12).—An induction furnace in which the 
charge forms a closed secondary is operated by inducing 
an electric heating current in the secondary by an alter
nating electromagnetic field, which is applied so that a 
difference of fluid pressure is produced between different 
regions of the secondary, whereby unidirectional flow of 
the charge through the secondary and return flow through 
a region external to the secondary is effected.

J. S. G. T hom as.
Induction furnace. G. F a c c io li, Assr. to G e n . 

E lec tr ic  Co. (U.S.P. 1,595,971,10.8.26. Appl., 5.6.22). 
—Circulation or interchange of a conducting fluid charge

between a reservoir and a communicating, elongated, 
looped channel of an induction furnace is effected by 
exerting electromagnetic repulsion upon the charge out
wards from a central region, whereby the charge is caused 
to flow from the channel into the reservoir a t regions 
axially spaced apart, a return flow from the reservoir 
into the channel occurring at an intermediate region.

J. S. G. T hom as.
Electric m elting furnace. J. R. Co e , Assr. to 

A m e r . B ra ss Co . (U.S.P. 1,596,582, 17.8.26. Appl.,
18.10.21).—A two-part channel box is secured to a con
tainer for molten metal. Between the two parts of the 
channel box is clamped a lining made up of sections of 
refractory material, the adjacent inner faces of which 
provide registering surfaces forming a channel, the ends 
of which open into the container. Yielding material.is 
interposed between the outer faces of the lining sections 
and the two parts of the box. L. M. Cl a r k .

Electrodes for electric furnaces. G e b r . S iem en s  
& Co. (G.P. 429,388, 13.6.25).—Cheap and moderately 
strong electrodes for electric furnaces are manufactured 
by using milk of lime as binding medium.

J. S. G. T hom as.
Precipitating suspended particles from gases or 

insulating liquids by m eans of electric fields. 
SIEMENS-SCHUCKERTWERKE Ge S.M.B.H., Assecs. of M. 
S c h e n k e l ,  II. M a y e r ,  and C. H a h n  (G .P . 431,216, 2.6.22). 
—Electrically neutral or almost neutral suspended par
ticles are passed through a non-homogeneous field formed 
between two conducting electrodes of opposite polarity, 
which arc connected with an external source of alter
nating current, the potential being so low that no corona 
effect or discharge occurs between the electrodes. The 
spatial distribution and the dielectric constant of the 
suspended particles may be increased by the introduction 
of water vapour. The radius of the rod-shaped elec
trodes employed and their distance apart are in the 
ratio 0 -5 :1  or 1-1. These cylindrical electrodes are 
arranged between and within external irregularly corru
gated iron sheets, the corrugations being arranged so 
that both sides of the sheets can be used as electrodes. 
If desired, rods of circular or elliptical cross-section may 
be used as precipitating electrodes between lamellar 
discharge electrodes. J. S. G. T hom as.

Depositing hafnium and zirconium upon incan
descent [electric lamp] filam ents. N. Y. P h il ip s  
Gl o eil a m pe n fa b iiie k e n  (F .P . 604,391, 9.10.25. Conv.,
21.7.25).—Tungsten filaments are heated electrically to 
about 1450° in an atmosphere of the iodide of hafnium 
or zirconium. The metal precipitated upon the filament 
is then deposited upon a second incandescent filament 
heated to about 1600—1750° in a chamber containing 
pure iodine. Filaments so prepared can be drawn 
through very fine dies. J. S. G. T homas.

See also pages 862, Purifying blast-furnace gases 
(E.P. 255,344). 876, Electrolytic production of
perborates (G.P. 431,075). 880, Manufacture of
fused cem ent (F.P. 604,916). 8S4, Metal-coated
articles (U.S.P. 1,596,300). 885, Separating cobalt 
from nickel (U.S.P. 1,596,253) ; Recovering tin  
from  tin-plate (Austr.P. 103,475). 889, Manufacture 
of carbon black (U.S.P. 1,596,070); Iron oxide  
pigm ents (U.S.P. 1,596,363).
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Artificial beef tallow. II. Relation between pro

perties of the soap and the degree of hydrogenation  
of the oils used. M. H irose (J. S oc. Chem. Ind. Japan, 
1926, 29, 203—212 ; cf. ibid, 1925, 1101).—The surface 
tension and lathering power of various soaps prepared from 
hydrogenated soya bean oils were studied for the purpose 
of comparing the oils with beef tallow. Hydrogenated 
soya bean oil having an iodine value of 60—69 is the best 
substitute for beef tallow for the manufacture of soap, 
although it differs somewhat in composition. The drop 
number and lathering power of the soap solutions vary 
with the progress of hydrogenation of the fatty oils used. 
Drop number and specific volume of lather diminish 
during the first stage of hydrogenation, then rise gradu
ally to a maximum when the oil has iodine value 60—69, 
beyond which they again gradually fall until the iodine 
value of the oil becomes zero. woOleic acid formed 
during the hydrogenation has no injurious effect on the 
properties of the soap. Soaps made from unsaturated 
fatty acids show a fall of drop number with rise of 
temperature, whereas those made from saturated acids 
of high m.p. show the reverse effect, the maximum 
being generally at the temperature at which the solution 
becomes quite transparent. K. ELashim a .

Oil of Salvia spinosa  from Cyrenaica. S. B erlin- 
gozzi and G. Di Mase (Rend. Accad. Sci. Fis. Mat. 
[Napoli], 1925, [3], 31, 156—157; Ohem. Zentr., 1926, 
I i ,  1107).—Seeds of a Salvia spinosa, L., from Cyrenaica, 
which resemble closely the seeds of Salvia sclarea (Boll, 
chim. farm., 63, 721), were dried, pulverised, and ex
tracted in a Soxhlet with a mixture of ether and light 
petroleum, yielding 9-43% of water and 19-65% of oil. 
The oil is a fairly mobile, clear, yellowish-green liquid of 
not unpleasant taste and faintly aromatic odour, d15
0-9298, f.p. below — 15°, «d15 1-4799, m.p. of fatty 
acids 5—9P, f.p. of fatty acids 3—5°, acid value 1 -66, 
saponif. value 193, Helmer value 94-22, Reichert value
1-3, “ relative iodine value” 159-2, “ absolute iodine 
value ” 203 • 6. In the elaidin test the oil gave a yellowish- 
brown semi-fluid mass. Treatment of the fatty acids 
with bromine in ether in presence of acetic acid gave a 
white precipitate, m.p. about 178°, containing 41% Br. 
As a drying oil the oil is better than that from S ■ sclarea.

A. D avidson .
Composition of drying oils, in relation to p rim ary  

and secondary brom ine o r iodine values. W. 
V aubei. (Farben-Ztg., 1926, 31,2771—2775).—The exist
ence of two bromine values of an oil—“ primary ” 
obtained by direct progressive absorption, and “ secon
dary ” by use of excess of bromine—is due to the different 
rates of absorption by acidic components of varying 
degrees of unsaturation. Linolenic and linoleic acids 
brominate rapidly, but oleic acid shows no primary 
absorption. [i-Linoleic (wolinoleic) acid absorbs two 
atoms of bromine quickly, but the remaining two are only 
slowly absorbed, and are thus registered in the secondary 
bromine value. The primary and secondary iodine 
values (calculated from the corresponding bromine 
values of a diying oT semi-drying oil) may be used in 
conjunction with the hexabromide value to determine the 
content of the oil in acids having one, two, and three

double linkings respectively. The maximum iodine 
value ever recorded for a particular oil is regarded as 
corresponding to the original composition of the oil, 
but slow conversion of linolenic acid into |3-liuoleic 
acid accounts for the lower values usually obtained for 
the oils. From the difference between the secondary 
iodine value and the highest iodine value observed in 
practice, conclusions may be drawn as to the changes that 
have occurred on keeping. The compositions of sun
flower, soya bean, poppyseed, rapeseed, hempseed, 
arachis, walnut, linseed, tung, and whale oils are deduced, 
and the accepted values for some of these oils are dis
cussed in view of the above considerations.

S. S. W oolf.
Increase in viscosity of oils subjected to a silent 

discharge. B ecker.— S ee II.
Polymerisation in drying of oils. (1) E ibner  and  

Munzert. (2) A u e r .— S ee XIII.
Turbidity tests on butter fat and its substitutes.

Leduc .— S ee XIX.
M iscibility tests in detection of adulterated 

butter. Atkinson .— S ee XIX.

P a t en ts .
Prevention of rancidity in vegetable oils used in 

plastic com positions for coating fabric, paper, and 
the like. G. E . S charff, and N obel’s E xplosives Co. 
(E.P. 256,654, 6.2.25).—The vegetab le oil used  in  th e  
m anufacture of artificial leather or other m aterial m ade  
b y  coating fabric w ith  a com position of nitrocellulose, 
camphor, and oil, is treated  w ith  2%  of finely-ground  
antim ony sulphide or other m etal sulphide, w hich delays 
the developm ent of a rancid odour. Sulphides of 
zinc or lead give less favourable results th an  sulphides of 

-antim ony or arsenic. W. G. Carey .
Separation of fatty acids from glycerides. A. 

E isenstein  (E.P. 257,170, 16.2.26).—Separation of fatty  
acids is effected by preferential adsorption by soaps 
rather than neutral oils, the soap being obtained by the 
usual soap-boiling process, or any oil-insoluble compound 
of a metal with a fatty or resin acid, or by neutralising a 
part of the free fatty  acids with soda lye. The soaps, 
with the adsorbed fatty acids, are removed from the 
glycerides, and are washed with a salt solution specifically 
lighter than the soap to be removed, and the soaps are 
precipitated by the dilute salt solutions, setting free any 
neutral oil adhering to or included in the soap.

W. G. Carey .
Production of substances resembling fatty acids 

[oleine substitute]. A. R iebeck’sche Montanwerke 
A.-G. (G.P. 429,272, 22.10.21. Addn: to 361,734).—The 
liquid resin (“ talloil ” ) obtained as by-product in the 
manufacture of cellulose by the soda (sulphate) process,, 
is hydrogenated only to such an extent tha t it is 
rendered odourless. L. A. Coles.

Bleaching and refining curd soap . W. S aechtling 
(E.P. 243,333, 7.11.25. Conv., 24.11.24).—The finished 
soap, after graining, is treated first with a predetermined 
amount of hyposulphite solution at 60—70°, stirred well 
for about \  hr., and then treated with an oxidising 
agent, such as a persulphate, percarbonate, or persilicate-

W. G. Carey .
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Production of washing and bleaching agents.
Chem. W e r k e  H er k u les  G.m.b.H., Assees. of V. S cholz 
(G.P. 429,865, 23.9.22).—The material consists of 
mixtures of peroxides or ozonides of unsaturated organic 
acids, such as unsaturated resin acids or fatty acids, or 
of the natural or artificial esters of these acids, with 
alkalis or substances capable of forming alkalis, such as 
peroxides or perborates, with or without the addition 
of compounds such as ammonium salts. The stable 
polymerised peroxides of natural or artificial esters of 
unsaturated fatty  acids may also be used as oxygen- 
yielding agents. For example, a detergent yielding 
10—20% of active oxygen is obtained by the use of 
alkali peroxides, linoxyn, and sodium carbonate.

L. A. Co l es .
Filtering apparatus (E.P. 256,124).—See I.
Lubricants (U.S.P. 1,594,762).—See II.

XIII.—PAINTS; PIGMENTS; VARNISHES; RESINS.
Report on paint experim ents. F. E. W en tw o r t h - 

Sh e ild s  (Deterioration of Structures in Sea-water. 
Sixth Interim Report, Comm. Inst. Civ. Eng., Dept. Sci. 
Ind. Res., 1926, 14—19).—It was noticed that plates of 
the “ B ” series (see Fifth Interim Report, 21—31) 
showed signs of deterioration and rusting a few days 
after being set up a t the half-tide position. After two 
months the plates painted with linseed-oil paints were 
in general corroded and rusty over a considerable part 
of the surface, with considerable peeling off of the paint 
even where two coats had been applied. Neutralised 
coal tar, applied direct to the metal or over a coat of 
xed lead-linsced oil paint, seemed to have prevented 
deterioration up to the time of examination. A bitumin
ous solution of Manjack bitumen in heavy coal-tar 
naphtha gave quite good protection, but one coat of 
asphaltum had very little protective action. Galvanised 
plates were not attacked. B. W . C la r k e .

“ O xyns.”  III . Occurrence and detection of 
polym erisation in the drying of oils. A. E ib n e r  
and H. Mun zer t  (Chem. Umschau, 1926, 33, 188— 
194, 201—208, 213—216; cf. B., 1925, 679, 930).— 
The earlier theories of polymerisation are reviewed, 
special consideration being given to the formation 
of 4-carbon rings, interaction of peroxide groups 
with double linkings to form 1—4 dioxan rings, 
and combination of peroxide groups with one 
another. These are applied graphically to the 
possible intra- and extra-molecular polymerisations of 
typical unsaturated mixed glycerides. Since mol. wt. 
determinations of oils will not reveal intramolecular 
polymerisation which does not necessarily lead to an 
increase in molecule size, more trustworthy information 
is obtained by saponification of the glycerides and 
examination of the liberated acids. “ Film acids ” were 
isolated from oxyns of linseed and tung oils and of the 
“ stand oils ” derived therefrom, and their iodine values, 
neutralisation values, saponif. values, and mol. wts. 
by R ast’s method were determined. From the numerous 
values so obtained and the observed facts that oil films 
are more readily saponified than the original oils, while 
the corresponding st-and-oils are much more resistant 
to saponification, the inference is drawn tha t the extra-

molecular polymerisation that occurs in heat-thickened 
oils is absent in the normal oil-drying process, in whicli 
auto-oxidation and possible intramolecular polymerisa
tion are postulated as the chief factors. Although the 
explanation of the whole range of oil-drying phenomena 
on the lines of changes in degree of dispersion not involving 
polymerisation is adversely criticised, such changes are 
regarded as necessary adjuncts to the previous concep
tions. The transformation of a-elasostearin into the 
isomeric crystalline [3-modification, which subsequently 
polymerises, is regarded as analogous to the drying of 
thickened oils, and not as a part of the normal drying 
of tung oil. The discussion is extended to such oils as 
poppyseed oil, soya bean oil, etc. which can yield 
stand-oils of satisfactory drying properties, although the 
non-thickened oils dry to poor films that soften spontane
ously. Sources of error in mol. wt. determinations 
receive attention a t some length. S. S. W oo lf .

Polym erisation in the drying process and 
thickening of fatty oils. L. A u e r  (Chem. Umschau, 
1926, 33, 216—226).—Previous investigations on the 
polymerisation of fatty oils are reviewed, references to 
the original literature being freely quoted. Determina
tions of changes in mol. wt., iodine value, viscosity, and 
refractive index, which have been widely instanced as 
evidence for true polymerisation, are shown to be 
untrustworthy owing to the intervention of colloid 
phenomena. The behaviour of styrene in yielding a 
vitreous modification—metastyrene—(quite distinct from 
the true dipolymeride, distyrene) is declared to be analo
gous to the thickening and gelatinising of oils, coagula
tion of lyophilic isocolloids explaining the so-called 
polymerisation effects. S. S. W o o lf .

Utilisation of ozone in the drying of insulating  
varnishes. L. V. S pen c e  and P. B. Cochran  (Trans. 
Amer. Electrochem. Soc., 1926, 50, 15—31. Advance 
copy).—By stoving oil-varnishes in an oven through 
which ozonised air is passing, the drying time is con
siderably reduced. Since the accelerated oxidation 
causes the film to dry and wrinkle on the surface while 
the varnish remains soft below, it is necessary to have 
a period of preliminary air-stoving, varying from 4 to 
15 min. a t 110°, according to the concentration of ozone 
used, but drying is still accomplished in half the time 
of the normal air-stoving process. The insulating 
properties of films of five typical insulating varnishes 
(two containing copal, two asphalt, and one ester gum 
as the resin component), when stoved in ozonised air, 
were in no way inferior to air-stoved films of equal 
thickness, while equal resistance to moisture, heat, 
and oxidation, and the absence of increase in the 
developed acidity were also demonstrated. Oil-proof 
films, the properties of which depend on the degree of 
oxidation of the varnish, may readily be obtained by 
the ozone process, but their elasticity is impaired.

S. S. W o o lf .
U tility  of the Storch-M orawski [Liebermann] 

reaction in the testing of paints and varnishes.
E. Stock (Farben-Ztg., 1926,31, 2777).—The procedure 
adopted by the German Railways Central Board (EZA) 
for the detection of rosin (colophony) in paints and 
varnishes is as follows :—3 drops of the sample are
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dissolved m 2—-3 c.c. of cold acetic anhydride. The 
filtered solution is mixed with 2 drops of sulphuric acid 
(¿1-5). Products that yield a coloration as deep as a 
0 ■ 001 ¿V-solution of potassium permanganate are 
rejected. The author tested a series of common paint 
raw materials by this method and found no rosin 
indicated. The rejection of positively-reacting Albertol 
varnishes is criticised in view of the modifying treatment 
undergone by any rosin present in the manufacture of 
the artificial resin. S. S. W oolf.

P a t e n t s .
Preparation of [titanium oxide] pigm ents and 

paints. C. W eizmann and J. B lujienfeld (E.P. 
256,302, 22.4.25).—The incorporation with titanium 
oxide or other relatively inert pigments of small propor
tions of metal peroxides, per-salts, etc. that are capable 
of reacting chemically with oil-paint media, either in an 
oxidising or a neutralising sense, improves the hardness 
and weather-resistance of paints containing the mixture. 
Zinc hydroxide, zinc carbonate, barium' peroxide, etc. 
are typical substances to be used, with or without zinc 
oxide, which has previously been used alone as an 
adjunct to inert pigments. S. S. W oolf.

Manufacture of carbon black. W . 0 .  Snelling  
(U.S.P. 1,596,070, 17.8.26. Appl., 23.4.25).—Hydro
carbon gases are decomposed by passing them through a 
thin electrically-heated membrane. S. S. W oolf.

Manufacture of [iron] oxide pigm ents. J. R.
MacMill a n , Assr. to N iagara P igment Corp. 
(U.S.P. 1,596,363, 17.8.26. Appl., 27.8.25).—Chlorine, 
obtained by the electrolysis of brine, is passed down 
a tower packed with iron and sprayed with water, 
producing a solution of ferrous chloride, which is 
treated with the liquor containing caustic soda from the 
electrolytic cells. The precipitate is oxidised after 
separation from the mother liquor, which is returned for 
renewed electrolysis. S. S. W oolf.

White pigm ent. Soc. Ge n . F abr . Couleurs et 
P rod. Chim . (F.P. 604,494, 2.1.25).—Metallic zinc as 
strips or cuttings is exposed on wooden trestles to the 
action of acetic acid and carbon dioxide (combustion 
gases which have been used to vaporise acetic acid). The 
zinc carbonate formed is washed off the unchanged metal 
and ground, moist or dry, with oils. A. D avidson .

Production of golden sulphide of antimony. 
P- J. F. S ouviron (F.P. 605,401, 21.10.25).—Golden 
sulphide of antimony is precipitated from alkali or 
alkaline-eartli salts of thioantimonic acid in the presence 
of zinc salts, present in the minimum proportion of 1 mol. 
of zinc salt to 2 mols. of acid. The resulting product is 
more fiery and more refractory than the product 
precipitated without addition of zinc salt. If zinc sul
phate be added to the sulphantimonate of an alkaline 
earth, the precipitate also contains the sulphate of the 
alkaline earth. ' J. S. G. Thomas.

Extraction of the m anganese content of ochres, 
earths, and colours. P. J. F. Souviron (F.P. 606,417,
3.11.25).—The pigment is treated with a solution of fer
rous sulphate or other ferrous .salt, which reduces the 
higher manganese oxides and renders them soluble.

■ A. D avidson.

Manufacture of colour lakes. F arbicnfabr. vorm . 
F . B ayer & Co. (Austr. P. 103,470, 2.3.23. Conv.,
7.3.22).—As précipitants for basic dyes in the preparation 
of colour lakes, sulphurisation products of phenols, 
substituted phenols, or condensation products of 
phenols with aldehydes are used. The lakes are 
permanently insoluble in water and fast to lime.

A. D avidson .
Synthetic resin  product. W. F. F leet , H. V. 

P otter, and D amard L acquer Co ., L td . (E .P . 256,711,
15.5.25).—Phenol or a homologue thereof, and carbamide 
or a substitution product are heated under reflux for 
£ to 1 hr. with formaldehyde or other aldehyde, the 
quantity of phenol being from one-third to five times the 
quantity of carbamide, and the amount of aldehyde 
solution required varying with the ratio of phenol to 
carbamide. By boiling in an open pan, the condensation 
product may be dehydrated to an intermediate viscous 
form soluble in o-toluidine, pyridine, tetrachloroethane, 
ethyl lactate, and similar solvents, whilst the intermediate 
product obtained by dehydration in vacuo is soluble in 
more common solvents, e.g., .methyl alcohol, acetone, 
butyl alcohol, etc. Further heating of either inter
mediate yields an insoluble, infusible product.

S. S. W oolf.
Production of resinous condensation products 

from polyhydric phenols and formaldehyde. L.
H elm (F.P. 602,704, 11.12.24).—Polyhydric phenols are 
condensed with formaldehyde, with or without addition of 
catalysts, in the presence of the sodium, calcium, or zinc 
salts of hydrochloric, salicylic, or benzenesulphonie 
acids. For example, resorcinol is condensed in the usual 
manner with formaldehyde (40% solution) in the 
presence of hydrochloric acid or aniline, as well as of 
calcium chloride or zinc chloride. The presence of the 
metal salts specified prevents shrinkage or development 
of brittleness in coverings or solid plastic masses prepared 
from the condensation products. Similar results are 
obtained by adding sodium carbonate, borate, acetate, 
formate, manganese chloride, free acetic acid or benzene- 
sulplionic acid. The polyhydric phenol and formaldehyde 
solution may also be mixed, before condensation, with 
glycerol, phenol, acetone, furfuryl alcohol, oils, xanthates, 
urea and its condensation products with formaldehyde, 
mineral or vegetable fillers. W. T. K. B raunholtz.

Manufacture of resinous condensation products 
from phenols and aldehydes. P rogress A.-G. (G .P. 
426,866, 20.1.23).—Clear, readily-soluble condensation 
products are obtained by the action of gaseous aldehydes, 
diluted with inert gases such as nitrogen or carbon 
dioxide, upon phenols or solutions containing them. 
For example, a mixture of acetaldehyde vapour and 
carbon dioxide is passed at 50° for about 5 hrs. through 
phenol containing a little dilute hydrochloric acid.

L. A. Coles.
Manufacture of pure resinous condensation 

products from phenols and aldehydes. B akelite 
Ge s .m.b .H ., Assees. of F. Seebach  (G.P. 431,514,18.2.25). 
—Crude phenol-aldehyde condensation products are 
dissolved in solutions containing alkalis in quantity 
insufficient to form resin salts, but sufficient to neutralise 
free phenols and to prevent hydrolysis of the phenoxides
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on dilution with water ; organic solvents, such as alcohol, 
alcoliol-ether mixtures, methyl alcohol, and acetone, 
are added if necessary. The resins are then precipitated 
by dilution with water or with aqueous solutions of 
hydrotropic salts, such as sodium salicylate, or alkali or 
ammonium salts of the higher fatty acids, resin acids, 
sulphonated fats, or hydroxy- or halogeno-fatty acids.

L. A. Co l e s .

Manufacture of “ resites ”  by the condensation 
of phenols and aldehydes. C. K ulas  and C. P auling  
(G.P. 431,619, 13.10.22. Can. P. 240,145, 18.10.23. 
Swiss P . 106,557, 28.6.23).—“ Resitols ” formed by con
densing phenols and aldehydes under suitable conditions 
in the presence of hydroxybenzyl alcohols or dihydroxy- 
diarylmcthanes, are converted into “ resites ” by heating 
in stages. L . A. Co les .

Preparation of condensation products from  
phenols and their substitution products. G. B ru n n  
{Austr. P. 100,564, 30.3.21).—Phenol, or one of its deriva
tives, is heated with thioformaldehyde, thioacetaldehyde, 
or thioacetone. The thioformaldehyde may be produced 
from ammonium hydrosulphide and formaldehyde during 
the condensation process. Aromatic hydrocarbons and 
their chloro-, amino-, or sulpho-derivatives, as well as oil 
of turpentine, may also be condensed with thioaldehydes. 
The products, resembling resins, waxes, tannin, or rubber, 
-are pale in colour and are fast to light. For example, 
when crystalline phenol is heated to 100° with thio
formaldehyde, with or without a condensing agent, a 
yellow, resinous product is formed which is dehydrated 
by heating to 160°. Alternatively, a mixture of phenol, 
ammonium hydrosulphide, and formaldehyde is gradually 
heated, during 6 hrs. and under pressure, to about 180°, 
when the solid resin separates from the liquid and can be 
worked up in the usual manner.

W. T. K . B r a u n h o ltz .
Production of coloured, transparent, resinous 

condensation products from phenols and form al
dehyde. R esa n  K un sth arzerzeug ung sges. m .b .H . 
(Austr. P. 102,677, 4.11.21).—One mol. of phenol or of 
one of its homologucs is treated with more than 1 mol. 
of formaldehyde in the presence of a weak organic acid 
and, after the resin has separated, mono-, di-, or tri- 
methylamine or another volatile base is added to the 
mixture in sufficient quantity to make it just alkaline. 
The resin is further mixed, during distillation and while 
still liquid, with a small quantity of a volatile base. For 
example, a mixture of 1 mol. of phenol with 1, 2, or 3 mols. 
of formaldehyde (according to the desired hardness of the 
product), containing a small quantity of a mono- or 
poly-basic hydroxycarboxylic acid (e.g., salicylic acid) as 
condensing agent, is heated under reflux for 8—12 hrs. 
until the mixture appears milky. Dimethylamine is 
added, together with a small quantity of 1% aqueous 
ammonia if required, and the mixture is heated for a 
further 3—5 min., left to cool, and washed repeatedly with 
distilled water. The moist mixture is then distilled under 
diminished pressure until it  is quite clear, a small quan
tity  of a volatile base is added, and distillation is con
tinued under diminished pressure until only a trace of 
liquid distils over. The resin so obtained is hardened 
a t 70—110°, with or without application of pressure.

The amber-like products are markedly harder, tougher, 
faster to light, purer, and more transparent than when 
1 mol. each of phenol and formaldehyde is used. They 
have d 1-274—1-287, as against 1-26 and 1-27 respec
tively for the “ Resols ” and “ Novolaks.” The resin 
obtained from 1 mol. of phenol and 3 mols. of formalde
hyde resembles natural amber in becoming electrified 
when rubbed with a cloth. W. T. K. B ra unholtz.

Paint and varnish remover containing furfural- 
dehyde. C. E l l is , Assr. to C iia deloid  Ch em ica l  Co. 
(U.S.P. 1,596,413,17.8.26. Appl., 2.3.23).—A mixture of 
furfuraldehyde, monochlorobenzene, and a wax is 
claimed. S. S. W oo lf.

Material for use in printer’s ink (G.P. 426,991).— 
Sec III.

XIV.— INDIA-RUBBER; GUTTA-PERCHA.
Variations of plasticity, nerve, and rate of vul

canisation of raw rubber. W. G r e in e r t  and J. B e iir e  
(Kautschuk, 1926, 207—209).—“ Nerve ’’ is regarded as 
representing the cohesion of the single rubber particles, 
whilst plasticity represents the resistance of adjacent, 
particles to relative movement. The former is connected 
with the surface tension of the dissolved rubber'; ' the 
latter is measured by a modification of the Marzetti 
plastometer (B ., 1923, 1033 a ). Both characteristics 
are undesirably variable for manufacturing purposes. 
On account of the use of accelerators of vulcanisation 
variation in the rate of vulcanisation is now less serious 
in its results, but it is regarded as still important for the 
manufacture of cold-vulcanised articles. D. F. Twiss.

Is there a substitute for American carbon 
black [in rubber m ixings] ? W . B. W ieg a n d  (India- 
rubber J., 1926,72, 385—388).—Refined clays give rubber 
“ compounds ” which tear much more easily than 
corresponding mixtures containing carbon black. In 
a comparison of lampblack with carbon black it is found 
that the latter gives products of higher “ tensile product ” 
and greater resistance to abrasion than the former ; 
the advantage is in the same direction, whether the 
vulcanisation accelerator used is organic or inorganic.

D. F. Twiss.
Furfuraldehyde derivatives as rubber accelera

tors. J. P. T r ic k e y  and G. J. L eu ck  (Ind. Eng. Chem., 
1926, 18, 812—813).—Hydrofurfuramide is about one- 
third to one-half as effective an accelerator as hexa- 
methylenetetramine and diphenylguanidine. The 
overcure effect is, however, less, and the cured rubber 
develops a brownish colour on ageing. The behaviour of 
furfurin is practically identical with that of hydrofurfur
amide. Dithiofuroic acid and its salts are of the ultra- 
accelerator type, giving cures comparable with those 
obtained by the use of “ tuads.” The behaviour of two 
thioaldehydes of the type (C4H30  • CHS)*, and of ethyl- 
furfurylamine and furfurylidene-ethylamine, is also 
tabulated. W. T. K. B raunholtz.

Rubbered raincoats and rubber solutions. W.
E sch (Gummi-Ztg., 1926,40, 2697—2699).—A discussion 
of chemical features—mainly undesirable ones—possible 
in fabric and rubber solutions intended for the manu
facture of rubber-proofed coats. D. F. Twiss.
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XV.— LEATHER; GLUE.
Processes in chrome tanning. S. H il p e r t  and E. 

S ch lum berg er  (Collegium, 1926, 349—356 ; cf. B., 1926, 
639).—Experiments with clear chromium sulphate 
solutions, and solutions in which precipitation had 
commenced, have disproved the old rule that the speed 
of tanning increases with increasing basicity and 
diminishing precipitation figure. The speed of tanning 
is a maximum when the product of the chromium con
centration and the hydroxyl-ion concentration is a 
maximum. A graph shows tha t 96—100% tannage 
is obtained in 3 hrs. a t 2-3 with solutions of chrom
ium sulphate containing about 2000 mg. Cr per 
100 c.c., and at pH 5-0 with solutions containing 
about 4 mg. Cr per 100 c.c. There is a direct relation
ship between the logarithm of the chromium concentra
tion and the pn  value a t which 96—100% tannage is 
effected in 3 hrs. Protein swelling depends on the 
hydrion concentration. I t  may be represented as the 
addition of molecules of water, the number depending 
on the hydrion concentration. The primary amino- 
groups form the centre, but since they react most easily 
with the tannins it follows that the more acid the 
solution the smaller the speed of tannage. The optimum 
is therefore realised at the isoelectric point. I t  
diminishes with increasing addition of water. This 
simple conception agrees with the fact th a t the reaction 
between quinone and gelatin diminishes so much with 
increasing acidity that the dark colour produced by the 
compound can be used for the colorimetric determination 
of the hydrogen-ion concentration. The hydrion con
centration exerts a far greater influence than other 
factors, which depend on the chemical constitution, e.g., 
precipitation figure. D. W oo droffe .

Biochemical problems in leather manufacture. 
W. S adikov  (Collegium, 1926, 356—363).—The pre
liminary wet work involves enzymic and bacterial 
actions, which appear to free the collagen from all 
foreign substances, chiefly proteins, which surround and 
penetrate it. Collagen is an aggregate of cycZopeptide 
micelles. Gélatinisation is not a simplification of the 
state of aggregation, but a complication thereof, pro
bably a hydrate condensation, since gelatin behaves 
differently from collagen in its reaction with enzymes. 
Hypotheses are put forward to explain the stability of 
collagen towards trypsin. I t  is suggested that tanning 
is the condensation of the opened elementary collagen 
micelles with the hydroxyl groups of the tannin phenols.

D. W oo droffe .
P a t e n t s .

Oil tanning. A. R og ers  and B. N. M a t iiu r  (U.S.P. 
1,595,872, 10.8.26. Appl., 31.8.25).—Furs and sldns are 
tanned with an alkali-containing soapy paste made from 
marine animal oils and containing an excess of oil.

D. W oo droffe .
Rendering tanning [quebracho] extracts soluble 

in cold water. G e r b - & F a r b st o ffw er k e  H . R e n n e r  
& Co. A.-G. (G.P. 426,842, 27.7.23).—Quebracho and 
similar extracts are heated above 100° in an autoclave, 
e.g., to 125° under 1 |—2 atm. pressure, with sulphonic 
acids or their salts, until a test portion is readily soluble 
in cold water. Alternatively, the extracts may be

heated under pressure successively with bases such as 
sodium carbonate or ammonium carbonate, and with 
sulphonic acids, or in the reverse order. Suitable 
sulphonates include sodium dicresylmethanedisul- 
phonate, sodium 2-amino-8-hydroxynaphthalene-6-sul- 
phonate, sodium coumaronesulphonate, and naph- 
thalenesulphonic acids. L. A. Co l es .

Manufacture of tanning agents. I. G. F a r b e n in d . 
A.-G., Assees. of T. Maria m  (G.P. 427,999, 27.11.20. 
Addn. to 416,277 ; B., 1926, 24).—Tanning agents are 
prepared by treating nitronaphthalenes with bisulphites 
in the presence or absence of sulphites, and subsequently 
converting the products into their aluminium or chrom
ium compounds. For example, a-nitronaphthalene is 
heated for several hours a t 130—150° with a 10% 
solution of sodium bisulphite and sodium sulphite, after 
which concentrated aluminium sulphate solution is 
added to the product, and the sodium sulphate crystals 
which separate are removed. L. A. Co l e s .

Manufacture of tanning agents. I. G. F a r b e n in d . 
A.-G. (G.P. 429,179, 12.2.24).—Tanning agents are 
prepared by the action of nitric acid, nitrous gases, or 
similar oxidising agents on fossil material of vegetable 
origin, such as peat, lignite, or coal. After oxidation is 
complete, iron and dark-coloured organic impurities are 
precipitated by rendering the solution alkaline, and, 
after their removal, the solution is rendered faintly acid 
to Congo-red, or alternatively, the solution is rendered 
neutral to Congo-red, and the impurities are precipitated 
by the addition of phosphoric acid or soluble phosphates. 
The purified solution is concentrated to a suitable 
strength or evaporated to dryness. L. A. Co l e s .

Characterising hides and leather. A. Ga n sser  
(G.P. 429,801, 24.6.23).—Leather is characterised, en
abling it to be subsequently identified, by the addition 
of small quantities of nickel or its salts to one of the 
solutions used for treating the hides, e.g., to the pickling 
or tanning liquor. The metal is absorbed by the skin, 
and can readily bo detected in the ash of a sample.

L. A. Co l e s .
Preventing rancidity in oils used in plastic com 

positions (E.P. 256,654).—See XII.

XV I— AGRICULTURE.
Aluminium and acid soils. J. L in e  (J. Agric. Sci., 

1926, 16, 335—364).—Investigation of the conditions for 
the precipitation of aluminium hydroxide and phosphate 
shows that the former is precipitated a t about p H 4-0, 
and the latter between pn  3-0 and 4 -0 ; aluminium 
cannot therefore exist as a soluble salt even in acid 
soils. A very small amount (0 • 001 to 0• 006% of the dry 
weight of the soils examined) remains in solution, 
probably as colloidal hydroxide, and can be extracted 
from acid soils by water. No toxic effect towards barley 
or other plants due to this aluminium could be detected. 
On addition of aluminium salts to an acid soil, the 
aluminium is to a large extent rendered insoluble by 
chemical action or adsorption, but there may be a con
siderable increase in the acidity and alteration in the 
buffer properties of the soil. Plant growth is affected 
if the pn  reached and maintained is harmful to the 
particular plant. The effect of aluminium on plant
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growth in culture solutions may bo due either to pre
cipitation of the phosphate and consequent phosphate 
starvation, or to increased acidity, the plant being 
unable to change the reaction of the solution owing to 
progressive hydrolysis of the salt. The beneficial effects 
of lime and phosphatic fertilisers in naturally acid soils, 
or in soils to which aluminium salts have been added, are 
due to their action in reducing acidity or in supplying 
plant nutrients, and not to precipitation of soluble 
aluminium. The conclusion is reached that the “ toxic 
aluminium ” theory of acid soils is not tenable.

C. T. G im in g h a m .
Influence of fertilisers and of m icro-organism s 

on the hydrogen-ion concentration of soils. New  
method for determining pH. E. A g h n id e s  (Internat. 
Agrik.-Wiss. Rundschau, 1926, 2, 313—326 ; Chem. 
Xentr., 1926, II, 1456 ; Proc. Internat. Soc. Soil Sci., 
1926, 2, 121—133).—The pn  of soils is influenced by the 
manuring and there is a parallelism between crop yield 
and £>h> b u t the yield finally depends on the richness of 
the soil in aerobic bacteria. The fertility of a soil is 
directly proportional to its aerobic bacterial activity 
and inversely proportional to its anaerobic bacterial 
activity. For the determination of a suitable
indicator is added to 1 c.c. of soil filtrate and the extent 
of the colour change is measured by the number of drops 
of an alkaline reagent (50 c.c. of 0 • 2M -potassium 
chloride, 50 c.c. of 0-2M-boric acid, and 43-9 c.c. of 
0 -2ili-sodium hydroxide) required to be added to a 
standard solution of known jhi to give the same colour. 
The drop relationship between the indicator and the 
alkaline reagent being known, the pn  of the soil solution 
is read on a curve corresponding to the indicator used.

C. T. G im in g h a m .
Origin and nature of soil organic m atter or soil 

“ hum us,”  I. Introductory and historical. S. A. 
W aksm an  (Soil Sci., 1926, 22, 123—162).—A historical 
and critical review of our present knowledge of soil 
organic matter. G. W . R obin so n .

Base exchange in soil colloids and the availability 
of exchangeable calcium in different soils. F. W. 
P a r k er  and W. W. P a t e  (J. Amer. Soc. Agron., 1926, 
18, 470—'482).—All of the exchangeable base in a soil 
appears to be in the colloidal material. There is a good 
correlation between the S i02/R 20 3 ratio of soil colloids 
and their content of fexchangeable base. Soils saturated 
with univalent bases have a lower heat of wetting and 
(except for sodium) absorb less water than soils saturated 
with bivalent bases. The exchangeable calcium in acid 
soils is found to have a low availability, and in non-acid 
soils a high availability. A. A. E l d r id g e .

Reciprocal repression by calcic and m agnesic 
additions in surface soil. W. H. MacI n t ir e  (J. Amer. 
Soc. Agron., 1926, 18, 482—497).—Additions of calcium 
depress the solubility of native magnesium in surface 
soil, and vice versa. Hence a deficiency of calcium or 
magnesium must be corrected by addition of the element 
needed, supplies of which cannot be derived through 
interchange under humid conditions. A. A. E l d r id g e .

Composition of biennial white sw eet clover as 
related to soil enrichment. A. L. W h it in g  and T. E. 
R ichm ond  (Soil Sci., 1926, 22, 83—95).—During the

first year of growth under field conditions, in Illinois, the 
tops of biennial white sweet clover decrease in nitrogen, 
phosphorus, sulphur, potassium, calcium, and magnesium 
as the growing season advances. The changes in the 
composition of the roots are less definite, but there is a 
certain increase in the nitrogen content. In the second 
year, the tops show a progressive decrease in the above- 
mentioned constituents, whilst the roots show a decrease 
in nitrogen, phosphorus, and sulphur, an increase in 
potassium, and, apart from slight initial increases, no 
very definite changes in calcium and magnesium. The 
composition of the crop may be considerably affected by 
dressings of ground limestone and fertilisers supplying 
phosphorus and potassium. Although ploughing in the 
crop in the autumn does not add so much plant food 
material to the soil as in the spring, in both cases consid 
erable benefit to the succeeding crop may be expected.

G. W . R o b in so n .

Fixationof calcium -m agnesium  from burnt lim es , 
lim estone, and dolom ite incorporations in two 
soil zones. W . H . M acI n t ir e  and W . M. Sh a w  (Soil 
Sci., 1926, 22, 109—121 ; cf. B., 1926, 799).—Data are 
given to show the fate of incorporations in upper and lower 
soil zones of calcium hydroxide, magnesian lime, ground 
limestone,¡and ground dolomite, respectively, in quantities 
equivalent to 3570 lb. of calcium carbonate per 2,000,000 
lb. of soil, as accounted for by leaching losses, carbonate 
residues, and increase in non-carbonate calcium and 
magnesium. The average fixation in 4 years, i.e., the in
crease in soil non-carbonate calcium and magnesium, from 
calcium hydroxide, magnesian lime, and the finer grades of 
ground limestone and dolomite incorporated in the surface 
zone, was equivalent to 3074 lb. of calcium carbonate 
per 2,000,000 lb. of soil. For the coarser grades (10—20- 
mesh) of limestone and dolomite, the average fixation 
was only equivalent to 2269 lb. of calcium carbonate. In  
sub-surface incorporations the calcium hydroxide and 
magnesian lime incorporations gave comparable results 
but the finer ground limestone and dolomite incorpora
tions gave greater fixation. The practical conclusions 
are that the coarser the dressing of limestone or dolomite 
the deeper should be the incorporation ; that dolomite 
should be ground finer than limestone ; that a 20—40- 
mesh product is equivalent to an average 10-mesh 
product ; and that surface-zone incorporations secure 
the greatest conservation of calcium and magnesium.

G. W . R obin so n .
Relative m erits of m ono-, di-, and tri-calcium  

phosphates as soil fertilisers. (1) S. L. K lin g  ; 
(2) G. I ngham  ; (3) T. D . H all ; (4) I I .  O ’K . W e b b e r  ; 
(5) H . H . D odds ; (6) C. A. D aw son  (J . S. Afr. Chem. 
Inst., 1926, 9, 3—9, 10—15, 16—20, 21—23, 24—25,
26—2S).—(1) Evidence is put forward to show thatthe use 
of monocalcium phosphate (superphosphate) is uneco
nomical on South African soils, and that better results are 
obtained over a period of years by the application of 
ground rock phosphates, either alone or with dung or 
sulphur. (2) Superphosphate is considered to be the 
most generally useful form of phosphate on account of its 
easy diffusion through the soil and precipitation in a 
fine state of division. A mixture of a soft rock phosphate 
with an equal amount of superphosphate, which may
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be regarded as precipitated dicalcium phosphate, is 
almost equal to superphosphate in most cases and superior 
on sour soils. Finely-ground rock phosphates are of 
considerable value, given a sufficient rainfall. They are 
best used on definitely acid soils. (3) A mixture of 
superphosphate and ground phosphate rock is recom
mended. (4, 5, 6) Further discussion of the subject.

C. T. G i m i x g h a m .

Effect of increasing applications of sodium  
nitrate on sugar beet. J. Soucek (Z. Zuckerind. 
Czechoslov., 1926, 50, 419—422, 499—503, 507—514).— 
In a series of field experiments with sugar beet at 65 
centres, applications of sodium nitrate at the rates of 
0, 100, 200, 300, and 450 kg. per hectare gave average 
yields of roots of 329, 354, 370, 384, and 398 kg. per 
hectare respectively ; yields of leaves and number of 
roots per unit area also increased with increasing doses 
of nitrate and there was a slight increase in the per
centage of sugar and of nitrogen in the roots, and in the 
purity of the juice. The effect of the added nitrogen 
on the yield and qua lit}' of the roots was specially 
marked on the heavier soils and on those with a low 
content of nitrogen. On soils deficient in calcium 
carbonate, the first and second 100 kg. of nitrate showed 
the largest effects. C. T. Gimingham.

Physiological balance for alfalfa [lucerne] in 
solution cultures. S. Lomanitz (Soil Sci., 1926, 22, 
97—107 ; cf. B., 1925, 48).—Lucerne was grown in 
culture solutions having an osmotic pressure of 1 atm. 
with varying proportions of potassium dihydrogen 
phosphate, calcium nitrate, and magnesium sulphate. 
The results for tops, roots, and total yield are set out 
by means of triangular co-ordinates, so as to show the 
composition of the solutions giving the highest yields. 
The highest yield for tops and whole plants was given 
by the solution having potassium dihydrogcn phosphate, 
calcium nitrate, and magnesium sulphate in partial 
volume molecular concentrations equal to 0-0045,
0-0090, and 0-0045 respectively. For roots alone the 
corresponding concentrations were 0-0047, 0-0071, and
0-0071. Solutions of this type (i.e., with total osmotic 
pressure of 1 atmosphere) gave higher yields than 
Shive’s solution R5C2 having a total osmotic pressure 
of 1-75 atm. Other differences are also noted and 
discussed. G. W. Robinson.

P a ten ts .
Manufacture of citrate-soluble phosphate. D is

tillerie de  R uysbroeck (F.P. 605,686—7, 4.11.25).— 
Phosphate rock, bone-ash, or the like is suspended in 
distillation residues, such as vinasses, and the mixture, 
if necessary with addition of caustic alkali, or alkali 
carbonate, sulphate, or chloride, is distilled at a tem
perature not exceeding 600°. If convenient, steam, 
hydrogen, oxygen, carbon dioxide, carbon monoxide or 
the like may be present. The conditions are so arranged 
that, besides the phosphate, a mixture of equimolecular 
proportions of sodium and potassium carbonates, which 
melts a t 600°, is finally present. The product is treated 
with milk of lime, or quick lime, and water is gradually 
added, whereby monocalcium phosphate is obtained, 
which is separated from the alkali by washing.

C. T. Gimixgham .

Fertiliser and glycerin from vinasses. Soc. des 
E tabl. B arbet (F.P. 605,825, 30.1.25).—The vinasses, 
cleared by settling, is treated with steam, and after 
removal of the alcohol still present, is heated by closing 
the vessel and admitting steam a t about 120°. The 
mass is then filtered, thus yielding a residue which is 
used as a fertiliser and a filtrate containing glycerin. 
The latter is evaporated and then distilled in vacuo with 
addition of petroleum burning oil. C. T. Gimingham .

Fertiliser. I. G. F ar benind . A.-G., Assees. of R. 
Griessbach  (G.P. 431,585, 14.9.24).—The fertiliser con
sists of difficultly soluble condensation products obtained 
from formaldehyde and urea, in the presence of other 
fertilisers (especially nitrogen compounds), if required. 
The slight solubility of the material makes it possible 
to use it under water, e.g., in rice culture.

C. T. G im ix g h a m .
Conversion of calcium nitrate into a readily d is

tributable fertiliser. 1. G. F a r benind . A .-G ., Assees. 
of C. E yer and R. Griessbach  (G.P. 431,766, 20.6.25; 
Addn. to G.P. 423,958 ; cf. E-P. 246,377 ; B., 1926, 293). 
—In the process given in the chief patent, the best 
results are obtained by using approximately equi
molecular proportions of calcium nitrate and urea.

0. T. G imingham .
Manufacture of solid products containing nico

tine. Chem. F a b r . A0F A c t ie n  (vorm . E. S c h e r in g )  
(E.P. 249,140,11.3.26. Conv., 14.3.25).—A solid material 
containing nicotine comprises magnesium carbonate or 
oxide, in which high percentages of nicotine are absorbed. 
The material is compressed into tablets from which, 
on heating, the entire nicotine content is obtained for 
insecticidal purposes. C. T. Gimingham.

Colourless material for increasing the adhesive
ness of insecticides and fungicides. W . Sonne 
(F.P. 592,569, 2.2.25).—Tung oil is saponified with 
sodium hydroxide a t 40°, and the hard mass obtained 
is powdered and mixed with gum arabic or animal glue 
and sugar ; it  is then dried and again powdered. Cal
cium arsenate or copper sulphate is added before harden
ing takes place. Used as a dust (e.g., against cotton or 
vine pests), the hygroscopic powder adheres well to 
plants, and is not washed off by rain ; i t  can also be used 
as a spray fluid with water. C. T. G imingham .

Manufacture of fluids for control of pests. I. G.
F a r b e n in d . A.-G., Assees. of K. Marx  and K. B ro- 
d ersen  (G.P. 430,712, 22.12.22).—Acids and other sub
stances of high molecular weight, obtainable by known 
methods from lignite and other fossil fuels, are converted 
into alkali salts and precipitated by metal salt solutions ; 
or are mixed with metalloids or metalloid compounds in 
alkaline solution and precipitated by strong acids or 
heavy metal salts. For example, lignite is oxidised with 
nitric acid, extracted with sodium hydroxide, the acids 
are reprecipitated with hydrochloric acid, neutralised 
with sodium carbonate, and the salts dissolved in water. 
A dilute solution of copper sulphate is then added, caus
ing the formation of a fine brown precipitate containing 
the copper together with organic acids. The suspension 
settles much more slowly than ordinary Burgundy mix
ture. I t is used as a spray fluid against vine pests.
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Sodium -sulphide solution saturated with sulphur is 
mixed with organic acids obtained from p e a t; dilute 
sulphuric acid is added, causing evolution of hydrogen 
sulphide and precipitation of sulphur in intimate mixture 
with the organic acids. The product is used against 
mildews. Insoluble organic compounds, such as hydro
carbons, halogen-, hydroxy-, nitro-, and amino-com- 
pounds, can be emulsified by stirring with the acids 
obtained from lignite and precipitated with sulphuric 
acid. Soluble barium or calcium salts are recommended 
for emulsifying basic substances. Such emulsions are 
used as insecticides. The presence of the acids of high 
molecular weight in these fluids, besides giving increased 
fineness of precipitate and a more lasting suspension, 
improves the adhesive properties when sprayed on to 
foliage. C. T. G imingham .

Preparing pyrethriim insecticides. H. Y ama
moto and K. Inouye, Assrs. to Y . N osawa (U.S.P. 
1,595,538, 10.8.26. Appl., 2.1.25. Conv., 6.5.24).—An 
insecticide is prepared by extracting the active prin
ciple of the pyrethrum plant in the usual manner, adding 
a suitable quantity of sodium hydroxide, and distilling, 
thereby removing the more volatile components.

C. T. Gimingham .
Stable em ulsions of pyrethrum extract. I. G. 

F a r b e n in d . A.-G. (G .P. 431,699, 22.2.25).—Sulphonated 
compounds of high mol. wt., ligninsulphonic acid, 
humic acid, or their salts and allied substances, are used. 
For example, pyrethrum extract is worked up in a ball 
mill to a homogeneous mass with the sodium salt of sul
phonated naphthol pitch or of benzylnaphthalene- 
sulphonic a c id ; kaolin, Ideselguhr, or the like may be 
added. The product is either dried and used in the form 
of a dust or is made up with water and used as a spray. 
The insecticidal action of such emulsions suffers no loss 
on long storage. C. T. G imingham .

Materials containing finely divided mercury  
(G.P. 427,116).—See XX.

XVII.— SUGARS; STARCHES; GUMS.
Purification of beet diffusion juice [using pro

teolytic enzym es]. H. Schreiber  (Ind. Eng. Chem., 
1926, 18, 860—864).—Addition of 1 part of pepsin to 
160,000 to 200,000 parts of diffusion juice (1 lb. to 60—75 
tons of roots), previously heated to 52°, was found during 
about 15 min. to raise the purity 2—3°. A process 
based on this principle (U.S.P. 1,581,663 ; B., 1926, 561) 
applied previous to carbonation, was found to economise 
in lime, carbon dioxide, water, etc., and to give a better 
clarified juice and a purer sugar. Syrup prepared by this 
process is said to be edible, having an agreeable odour 
and taste. J . P. Og ilvie .

Absorption spectra of refinery products and the 
decolorising efficiency of bone char. T. B. W ayne  
(Ind. Eng. Cliem., 1926, 18 , S47—854).—No definite 
assertion can be made to the effect that, in general, bone 
char shows selectivity for any particular colouring 
matters. Even in the case of the red colouring matters 
produced by the destruction of sucrose and invert sugar 
by lime and heat, the decolorising action and selectivity 
for any particular type of colouring matter varies with

the degree of caramélisation. Bone char, however, evi
dently has some selective action in the removal of green 
colouring matter derived from the cane, because of the 
limited solubility of this class of impurities. But the 
final residual colouring matter present in highly char- 
filtered liquors of high purity is of a type giving high 
absorption for light in the red end of the spectrum.

J. P. Og il v ie .
Entrainment phenomena in vacuum pans con

centrating sugar solutions. C. F. B ardorf (Canad. 
Chem. Met., 1926, 10, 175—177).—Examination of the 
entrainment solids collected during a series of evapora
tions of sugar liquor in a vacuum pan of the coil type, 
with devices for catching the entrainment particles apart 
from the splashings, showed that the quantities of sucrose 
lost by entrainment in two experiments were 0-057% 
and 0-083% of the total sucrose and 0-077% and
0 -111% of the total solids. The purity of the sucrose 
in the entrainment solids was much lower than in the 
original liquor, and the entrainment solids showed a 
remarkably high percentage of ash, viz., 14-46%, as 
compared with 0-7%  and 1 ■ 4% in the solids of the liquor 
and syrup respectively. Calculated on the initial 
weights in the sugar liquor, the percentage losses by 
entrainment of sucrose, invert sugar, non-sugar solids 
(organic), and ash were in the ratio 1 : 4 : 8 : 30. Dis
sociation of mineral and organic salts is regarded as an 
important factor in entrainment phenomena.

F. R. E n n o s .
Adsorbent carbons. IIonig .—See II.
Effect of application of sodium nitrate on sugar 

beet. Soucek.— S ee XVI.
Ensilage of sugar-beet tops. W oodman and A mos. 

—See XIX.
P atents'.

U tilising heat in evaporation pi'ocesses (E.P. 
229,649).—See I.

Filtering apparatus (E.P. 256,124).—See I.

XVIII.— FERMENTATION INDUSTRIES.
Review of industries based on yeast. C. S chweizer 

(Chim. et Ind., 1926, 16, 190—199).
P atents.

Preparation of alcohol from sulphite-cellulose 
waste liquor. E. S. Sandberg  and H. A. E. N ilsson 
(G.P. 430,076, 9.9.19. Conv., 16.10.17 and 10.4.19).— 
The liquor, evaporated to a suitable concentration and, 
if necessary, neutralised, is fermented, then concen
trated to a strength of about 50% of dry substance 
suitable for the further working up for organic substances, 
and the condensate distilled in a column apparatus to 
separate the alcohol. A. D avidson .

Fertiliser and glycerin from vinasses (F.P. 
605,S25).—See XVI.

XIX.— FOODS.
Preparation of wheat gliadin. M. J. B lish and 

R. M. Sandstedt  (Cereal Chem., 1926, 3, 144 ; Chem. 
Abstr., 1926, 2 0 , 2548).—Pure gliadin is obtained by 
treating crude gluten, which has been dried in a vacuum
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a t 65—70° and powdered, with 0 -01—0 -liY-acetic acid, 
filtering, and adding salt or alkali to the filtrate.

A . A . E l d r id g e .
“ Apparent ro p in ess” (thread formation) in 

m ilk due to surface influence. A. T. R. M a t t i c k  
(J. Agric. Sci., 1926, 16, 459—465).—A physical form of 
“ ropiness ” in milk is described and shown to be due 
to the formation of thin films of casein and/or lactalbumin 
at the milk-air interface. The “ ropes ” are a form of the 
“ mechanical surface aggregates ” of Ramsden and may 
occur on appropriate surfaces, such as ordinary farm 
coolers, whenever the rate of flow, the temperature, and 
acidity conditions are favourable. The phenomenon is 
of importance in handling dilutions of milk for bacterial 
enumeration. C. T. G i m i n g h a m .

Chamomile (mayweed) and a taint in m ilk.
F . P r o c t e r  (J. Agric. Sci., 1926, 16, 443—450).— 
Chamomile or mayweed, when present in any quantity 
in hay fed to cows, gives a strong taint to tlie milk. The 
species chiefly responsible is Anthemis cotula. Tainted 
milk is produced 12—36 hrs. after commencement of 
feeding hay containing chamomile. The taint-producing 
substance is extracted by light petroleum.

C. T. G im in g h a m .
Turbidity tests on butter fat and its substitutes. 

J. A. L e d u c  (Canad. Chem. Met., 1926, 10, 178—180).— 
The turbidity number is determined by measuring the 
volume of precipitant required to produce turbidity in 
a clear fat solution a t a definite temperature. To 5 c.c. 
of the fat dissolved in 10 c.c. of ?i-butyl alcohol at 45°, 
acetone at room temperature is added from a burette 
until the turbidity is well marked, the final temperature 
being not lower than 26°. The water content of the 
acetone is adjusted so as to give a turbidity number of 
22-4 with almond oil, as with this strength of precipitant 
the turbidity numbers of various fats are fairly widely 
separated. The reagents are quite stable if kept in 
stoppered bottles. The adulteration of butter fat with 
15% or more of coconut oil is easily detected by this 
method. The detection of smaller amounts of coconut 
oil is rendered difficult by the variation in the turbidity 
number for butter fat from different breeds of cows.

F. R. E n n os.

M iscibility tests in the detection of adulterated 
butter. H. J. A tk in s o n  (Canad. Chem. Met., 1926, 
10, 181—183).—Turbidity numbers were determined 
using ethyl acetoacetate as precipitant and benzene or 
chloroform as solvent, the experiments being performed 
at room temperature with 2 c.c. of melted fat dissolved in 
3 c.c. of solvent. The turbidity numbers obtained in this 
way were quite distinctive, but whereas with benzene 
as solvent a mixture of 72% of lard and 28% of coconut 
oil gave the same figure as butter fat, with chloroform 
the mixture resembling butter fat had the composition 
90% of lard and 10% of coconut oil. By the use of the 
two solvents the presence of 10% of foreign fat in butter 
may be detected. The reagents being pure organic 
liquids, repeated standardisation is not necessary.

F. R. E n n o s .

Babcock-Gerber method for determining the fat 
in ice-cream . H. C. Moore and P. A. Morse  (J. Dairy

Sci., 1926, 9, 276—285 ; Chem. Abstr., 1926,20, 2545).— 
A modified Babcock-Gerber method is preferred to the 
Troy-Fucoma method in comparison with the Mojonnier 
method as a standard. A. A. E ld r id g e .

Determination of the acidity of highly-coloured  
fruit-type products. C. II. B a d g e r  and J. W. S a le  
(J . Assoc. Off. Agric. Chem., 1926, 9, 342—346).—In 
order to render acidulated solutions, coloured with coal- 
tar colours, titratable to phenolphthalein, the colour is 
removed by adding woollen cloth and boiling. The 
cloth is subsequently extracted with boiling water and 
the washings are titrated, but it is impossible to remove 
all the acid. The error is not more than 2% and is 
frequently less. C. O. H a r v e y .

Detection and determination of lactic acid in the 
presence of other organic acids [e.g., in fruit 
products]. E. K. N elson  (J. Assoc. Off. Agric. Chem., 
1926, 9, 331—333).—A satisfactory method of deter
mining acid in fruit products utilising the advantages of 
the Kunz and Phelps-Palmer methods (Z.Nahr.Genussm., 
1901, 4, 673; B., 1917, 236) consists of diluting 100 g. 
of the sample with 100 c.c. of warm water and precipi
tating the pectin etc. with 200 c.c. of alcohol. After 
straining through linen, evaporating the filtrate to 
50 c.c., and acidifying, the liberated acids are ex
tracted with ether for 20 hrs. The extract is treated 
with 30 c.c. of water, the ether removed by evaporation, 
and the solution freed from benzoic acid and volatile 
acids by extraction with chloroform followed by steam 
distillation. Evaporation with excess of barium hydr
oxide to a volume of 20 c.c. followed by passing carbon 
dioxide yields a neutral solution which is freed from 
barium citrate, malate, and tartrate by adding 67 c.c. of 
alcohol, water up to 100 c.c., filtering, and washing with 
a mixture of alcohol and water (2 :1). After evaporating 
the filtrate to dryness, the residue is treated with 10 c.c. 
of the dilute alcohol and again filtered and the residue 
slightly washed. After evaporation of the filtrate to 
dryness, the residue is dissolved in cold water, filtered if 
necessary, and treated with excess of hot quinine sulphate 
solution, the weight of barium sulphate obtained 
multiplied by 0-7711 giving the weight of lactic acid. 
The quinine lactate is identified by evaporation to dryness 
in vacuo, extraction with alcohol free from chloroform, 
twice crystallising from absolute ethyl acetate, and 
determining the melting point (165-5°, decomp.).

C. O. H a r v ey .
Detection of added pepper shells in pepper.

E. R. S m ith , S. A l f e n d ,  and L. C. M i t c h e l l  (J . Assoc. 
Off. Agric. Chem., 1926, 9, 333—342).—From values 
obtained for 45 samples of different varieties of whole 
pepper, pepper shells, and pepper siftings, it is concluded 
that, by consideration of values for crude fibre, dextrose, 
and magnesium oxide, in conjunction with the authentic 
data given, it is possible to detect the presence of 10% 
or less of added pepper shells in pepper. The presence 
of pepper siftings is detected by the abnormally high 
ash content, other values undergoing no marked changes.

C. O. H a r v ey .
Ensilage of sugar-beet tops. H. E. W oodm an  and 

A. Amos (J. Agric. Sci., 1926, 16, 406— 415).—Silage 
of good quality can be made from sugar-beet tops
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alone or mixed with wheat chaff, or from sugar-beet 
tops and wet sugar-beet pulp ensiled in alternate layers. 
Analyses of these materials before and after ensiling 
are given, and digestion experiments on sheep with 
silage from a mixture of tops and pulp are discussed. 
When whole tops are ensiled alone, or with pulp, there 
is risk of large losses owing to the draining away of 
ju ice; this is reduced by addition of wheat chaff or 
other absorbent material. The silage produced in the 
experiment with wheat chaff was, however, of poorer 
quality, the odour indicating the presence of butyric 
acid, and also of trimethylamine, probably arising from 
betaine in the sugar beet. C. T. G im in g h a m .

D igestibility trials w ith poultry. I. Digestibility  
of English wheats and of fibre in Sussex ground oats.
E. T. H a lna n  (J. Agric. Sci., 1926, 16, 451—458).— 
Digestibility trials with poultry gave results in close 
agreement for two varieties of wheat. Crude fibre is 
digested by poultry with difficulty. Except in regard 
to fibre and ether extract, poultry digest wheat as 
efficiently as other farm animals. The grinding of the 
fibre in the preparation of Sussex ground oats does not 
improve the digestibility. C. T. G im in g h a m .

P a t e n t s .
Making a fruit-juice product. H. V. W e l c h , 

Assr. to I n t e r n a t . P r e c ip it a t io n  Co. (U.S.P. 1,594,804,
3.8.26. Appl., 5.2.21).—Fruit juice, e.g., lemon or 
orange juice, is treated according to its composition 
with suitable amounts of sugar and an alkali, such as 
magnesium carbonate or magnesia, to give a solution 
containing a definite amount of sugar and acid, which 
is sprayed into a current of hot dry air a t a temperature 
below the softening point of the resulting dry powder, 
e.g., 38—66°. Control of temperature is especially 
necessary during precipitation of the powder by the 
Cottrel] process. T. S. W h e e l e r .

Non-souring m ilk food. M. P. L ong , Assr. to 
L a c tein  Co. (U.S.P. 1,595,347, 10.8.26. Appl, 19.9.22). 
—Skimmed milk is soured and agitated until it contains 
about 3 \%  of lactic acid. I t  is then heated gradually to 
about 32°, and the whey is drawn off. The solids 
remaining in the whey are precipitated by adding 
sour whey and heating to about 82°, and are added 
to the solids previously obtained. The mixture is 
agitated for several hours with about 0 • 1 % of commercial 
sulphuric acid, and is allowed to cure for several days, 
the whev being withdrawn at intervals. H . H olm es.

Egg product [em ulsifying agent]. A. K . E p s t e in  
(U.S.P. 1,595,765—6, 10.8.26. Appl, 5.10.25).—Egg 
yolk is treated with an edible water-soluble organic 
compound containing a hydroxyl group, capable of 
preventing denaturing of egg protein during freezing, 
and with an edible acid for increasing the water-imbibing 
capacity sufficiently to retain the fluidity without 
diminishing the viscosity after freezing and thawing.
(a ) A condimental and preservative essential oil is added, 
(n) The mixture is maintained frozen until required for 
use. H . H olm es.

Improving the baking properties of flour.
M u h le n c h e m ie  G .m .b .H . (G.P. 431,749, 22.1.24).—

Perboric acid compounds, alone or mixed with other 
substances, are added to the flour or dough.

L. A. Co l e s .

XX.— ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS.

Comparison of m ethods of digitalis standardisa
tion. C. L. W ib l e  (Amer. J. P liarm , 1926,98,396—401). 
—The cat method (Hatcher and Brody, ibid., 1910, 82, 
360) and the official frog method (U.S.P. IX, 606) 
for measuring the therapeutic efficiency of digitalis 
preparations gave results agreeing within the limits of 
biological error. The colorimetric method of Knudson 
and Dresbach (A, 1922, ii, 882) indicated greater activity 
for each preparation than the above methods, but the 
results bore no constant ratio to those of the biological 
methods. The biological methods are applicable with 
the same degree of accuracy to Digitalis lutea as to
D. -purpurea. E. H. Sh a r p l e s .

Hot water infusion (5%) of digitalis leaves and 
its long-period valuation. F ocke (Arch. Exp. Path. 
Pharm , 1926, 115, 268—276).—The 5% hot-water infu
sion of digitalis leaves (directions for the preparation of 
which are given) is, on qualitative grounds, by long- 
period valuation, preferable to the alcoholic extract. 
For the purpose of the long-period test, which takes 
several days, 0-3%  of phenol is added to the infusion 
as preservative. B. F u l l m a n .

Relation of som e chem ical constituents to the 
grades of Kentucky tobacco. O. M. Sh ed d  (Kentucky 
Agr. Exp. Stat. Bull. 258,1925, 33—58).—A comparative 
study of the content of total nitrogen, nicotine, nitrate 
nitrogen, crude ash, silicon, phosphorus, potassium, 
calcium, and magnesium found in different grades of 
“ burley ” and “ dark ” tobacco grown in Kentucky in 
1920 and 1921. The effect of leaf-spot disease as shown 
by part of the 1920 “ burley ” crop was to lower the 
percentage of nicotine without any corresponding dimin
ution in the total nitrogen. F. R. E n n o s .

Preparation and valuation of oleum hyoscyam i.
H. V a l e n t in  (Apoth.-Ztg, 1926, 41, 752—753 ; Chem. 
Zentr, 1926, 97, II , 1449).—A higher yield of oil is ob
tained in the extraction by using 10 g. of ammonia
instead of 3 g. as in the German official method, and by
volatilising the ammonia and alcohol on the water- 
bath. To obtain a green oil it should be prepared in copper 
or enamel vessels according to the Swiss directions. The 
acid value should be under 2. To detect hyoscyamine, 
10 g. of oil are shaken vigorously with 10 c.c. of chloroform 
and 10 c.c. of 3% hydrochloric acid ; after keeping, the 
dipper layer is filtered through a talc filter, the filtrate made 
alkaline with ammonia, and shaken with 10 c.c. of ether. 
The ether extract is evaporated and the residue mixed 
with 5 drops of a solution of furfuraldehyde in sulphuric 
acid. On cautious.warming an intense violet colour is 
formed if hyoscyamine is present. E. H. Sh a iip i .e s .

Activity of the active substance of the posterior 
lobe of the human pituitary gland. W. L am pe  
(Arch. Exp. Path. Pharm , 1926,115, 277—293).—By the 
method of Smith and McClosky (treatment with acetone ; 
cf. Reprint 822, Public Health R ep , 1923, 493) dry
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preparations were made from individual posterior and 
intermediate lobes of human pituitary glands. Twenty 
different preparations were all active, large variations 
occurring in the content of individual glands in active 
substance. No general connexion could be found between 
the amount of active substance and the pathological 
changes of the organism during life. The antidiuretic 
action of the substance and its action on plain uterus 
muscle were parallel, the pressor function method of 
valuation giving partly divergent results. The divergence 
may be due to external causes, or possibly to the fact 
tha t the antidiuretic action and the action on plain 
uterus muscle on the one hand, and the effect on the 
pressor function on the other, are due to substances 
differing chemically and biologically. B. P u llm an .

Evaluation of thyroid preparations. A. T. 
Cam eron  and J. Ca r m ic h a el  (Trans. Roy. Soc. Canada, 
1926, [iii], 20, V, 1—17).—Tests of thyroid preparations 
on rats lead to the equation y  =  log (10a; - f  1), where y 
is the observed effect and x  the thyroid-iodine dose per 
kg. body-weight. Using the curve satisfying this equa
tion in examining eleven different desiccated thyroid 
preparations it is concluded th a t dosage of thyroid should 
be based on the thyroid-iodine values and not on the 
thyroid itself. W. R obson .

Tetanus toxin and its destruction. G. W esen berg  
(Z. angew. Chem, 1926, 3 9 ,1004—1006).—Crude tetanus 
toxin was precipitated by addition of ammonium 
sulphate to filtered cultures of the bacteria in neutral 
broth media. Measurement of the destructive power 
of various oxidising agents showed that with Chloramine 
T, calcium hypochlorite (as caporite), and potassium 
permanganate, 1 pt. of available oxygen renders ineffec
tive 220, 160, and 125 pts. respectively of toxin. With 
ammonium persulphate or hydrogen peroxide, 1 pt. of 
toxin requires 0 • 75—1 • 5 pts. of oxygen,whilst peroxydase 
is without effect. L. M. Cl a r k .

Condensation of m ethyl alcohol in the presence 
of contact substances. H. T kopsch  and A. von 
P h il ip p o v ic h  (Abh. Kennt. Kohle, 1925, 7, 78—83; 
Chem. Zentr., 1926, II, 1482—1483).—The catalysts 
examined were those used in the production of “ synthol,” 
with a view to elucidate the mechanism of this reaction. 
In nearly all cases a small quantity of an oil of terpene- 
like odour was obtained, and the possibility of the forma
tion of higher-boiling compounds was proved. With 
sodium methoxide, dimethyl ether was formed and the 
reaction gas was composed almost exclusively of hydro
gen. In all other cases, considerable quantities of methane 
were produced. With an alkaline iron catalyst a con
siderable amount of oily products was obtained, proving 
the production of oils direct from methyl alcohol to be 
possible. W. T. K. B ra u n h o ltz .

Separation of paraformaldehyde from gases 
containing formaldehyde. H. T ro psch  and O. 
R o e len  (Abh. Kennt, Kohle, 1925, 7, 175—177 ; Chem. 
Zentr, 1926, II, 1400).—Concentrated formaldehyde 
gas can be passed through glass tubes without depositing 
paraformaldehyde if all impurities be excluded. Sub
stances such as a-methylnaphthalene, nitrobenzene, 
pyridine, etc. act catalytieally in their tendency to cause 
polymerisation. E. H. Sh a k p l e s .

Determination of iron in ferrum reductum.
A. D. H orluck  (Dansk Tidsk. F arm , 1926,1, 37—48).— 
Christensen’s method (A, 1905, ii, 654) in which 
the powder is shaken with a solution of ferric chloride 
in an atmosphere of carbon dioxide, is untrustworthy. 
Even when pure electrolytic iron is used the results 
are always about 1 '5%  low, due to the fact th a t 
the reaction does not proceed wholly according to the 
equation, Fe +  2FeCl3 =  3FeCl2, some hydrogen being 
always liberated, due to acid formed by hydrolysis. In 
the case of ferrum reductum this hydrogen also reduces 
the iron oxide which is invariably present. I t  is recom
mended that the material should be dissolved in dilute 
sulphuric acid, and the total ferrous salt in solution 
determined with permanganate ; if a determination of 
the actual metallic iron in the powder be required, the 
mercuric chloride method of Wilner (Farm. Tidskr, 1880, 
225) is best. The alternative method of the British 
Pharmacopoeia, based on the reaction, CuS04 +  Fe =  
Cu -f- FeS04, leads to results which are too high unless 
the dissolved iron be determined gravimetrically, when 
the method becomes too tedious for general use.

H. F. H arw ood .

Determining lactic acid in presence of other 
organic acids. N elso n .—See XIX.

P a t e n t s .

Manufacture of an ester of 4-hydroxy-iV-allyl-2 : 
6-dimethylpiperidine. H. St a u d in g e r  (E.P. 25i.666,
3.5.26. Conv, 4.5.25. Addn. to 232,207, B , 1925 942.) 
—The base (7 pts.) is heated with benzoyl chloride 
(10 pts.) a t 120° for a short time. The mass is dissolved 
in ethyl acetate and ether is added to precipitate the 
hydrochloridc, from the aqueous solution of which 
sodium carbonate precipitates the free ester base,
i-hydroxy-N-allyl-2 : Q-dimelhylpiperidine bemoale, as an 
oil, b.p. 195°/12 mm. The hydrochloride is crystalline, 
m.p. 159—161° (sinters at 149°). A. D av id so n .

Manufacture of acetic anhydride. H. D re y fu s  
(E.P. 256,663—4, 9.4.25).—(a ) Acetic acid vapour is 
passed through earthenware or, preferably, copper tubes, 
maintained at 200—700°, or a t higher temperatures, and 
the gaseous products, immediately they leave the reaction 
zone, are subjected, preferably under reduced pressure, 
to fractional condensation in apparatus maintained at a 
temperature between the boiling point of water and that 
of acetic anhydride. The tubes may contain catalysts, 
such as sodium sulphate, calcium sulphate, sodium bisul
phate, or sodium pyrosulphate, which may be deposited 
upon porous material such as pumice or kieselguhr.
(b ) Oxides or carbonates of metals, the acetates of which 
yield acetone on decomposition at high temperatures, 
such as barium carbonate, calcium carbonate, zinc oxide, 
or tin oxide, or finely divided metals, such as zinc, 
cadmium, aluminium, iron, or lead, are used as catalysts 
at a temperature below 500°. L. A. Co l e s .

Making dihydroxy-carbon compounds. H. E ssex  
and A. L. W a rd , Assrs. to E . I. du  P on t  d e  N em ours & 
Co. (U.S.P. 1,594,608, 3.8.26. Appl, 22.11.19; cf. 
U.S.P. 1,477,113, B , 1924, 200).—Carbon dioxide is 
introduced into a mixture of an aqueous solution of an 
alkali or alkaline-earth hypohalogenite, and a carbon
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compound containing a t least one double linking, when the 
hypohalogenous acid liberated by the carbon dioxide 
combines with the unsaturated compound yielding the 
corresponding halogenohydrin. When reaction is com
plete the mixture is heated with or without addition of 
alkali or alkaline-earth carbonate, whereby the corre
sponding glycol is obtained in satisfactory yield. The 
preparation of ethylene glycol from ethylene, phenyl 
glycol from styrene, glycerol from allyl alcohol, phenyl- 
glyc^ric acid from cinnamic acid, and dihydroxystearic 
acid from oleic acid, is described. T. S. W h e e l e r .

Treating hydrocarbon gases. C. E l l is , Assr. to 
S. B. H u n t  (U.S.P. 1,594,823, 3.8.26. Appl., 7.2.22 ; cf. 
U.S.P. 1,412,233, B., 1922, 404).—Natural gas, casing
head gas, or the like is passed over a nickel, copper, or 
brass catalyst a t about 500—700° under a pressure of 
about 0-5 atm. a t a rate of 3—40 cub. ft. per hr. per 
sq. in. of cross-section of the catalyst tube, when partial 
dehydrogenation of the saturated hydrocarbons present 
takes place. For example, casing-head gasoline, b.p. 
about 30°, yields at 720° a gas containing 9 • 6% of ethyl
ene and 32-8% of total olefines. The gases coming from 
the reaction tube are passed with agitation into cold 
concentrated sulphuric acid (d 1 -8) until the density of 
the acid has fallen to d 1 • 4, when it is diluted to hydrolyse 
the alkyl sulphates present to alcohols, which are 
recovered by distillation in a yield of 1 • 2 litres per 1000 
cub. ft. of gas treated. T. S. W h e e l e r .

Purification of lactic acid . J. W . L a w r ie , Assr. to
E. i. d u  P ont d e  N em ours & Co. (U.S.P. 1,594,843,
3.S.26. Appl., 19.8.21).—A drum rotates slowly partially 
immersed in a 30—40% solution of crude lactic acid. 
The drum is maintained a t 232—316° and is mounted in 
an enclosure in which a good vacuum is maintained. 
The film taken up by the drum vaporises very rapidly, 
and pure lactic acid, free from water, is condensed by 
cooling the vapour while still under reduced pressure. 
There is no formation of lactide or lactic anhydride.

T. S. W h e e l e r .
Producing organic chlorides. R. T h u rm  (U.S.P. 

1,590.265, 29.6.26. Appl., 20.8.25).—Three vols. of 
pure dry hydrogen chloride and 1 vol. of pure dry carbon 
monoxide are compressed to 67—200 atm. and passed 
a t 230—400° over a catalyst formed of a metal oxide 
or chloride or a mixture of such compounds, e.g., equal 
parts of granulated nickel oxide, alumina, and copper 
oxide. A mixture of organic chlorides, mainly chloro
form and tetrachloroethylenc, is obtained, and is con
densed with water from the residual gases. The latter 
are mixed with a further quantity of hydrogen chloride 
and carbon monoxide and again passed over the catalyst.

T . S. W h e e l e r .
Making phenylethyl alcohol and like compounds.

I. F. H a r l o w  and E. C. B r i t t o n ,  Assrs. to Dow Ch e m i
c a l  Co. (U.S.P. 1,591,125, 6.7.26. Appl., 4.2.24; cf.
E.P. 122,630, B ., 1919, 739 a ).—Phenyl magnesium 
bromide dissolved in benzene is heated in a still by means 
of steam coils so that the benzene volatilises; the benzene 
is condensed in a receiver to which ethylene oxide is 
added and the mixture returned to the still. The ethylene 
oxide and phenyl magnesium bromide react according to 
the Grignard reaction and a satisfactory yield of phenyl

ethyl alcohol is obtained on adding a dilute mineral acid 
to the product. T. S. W h e e l e r .

Deodorising tsopropyl alcohol. C. 0. J oh ns, 
Assr. to Sta nd ard  D ev elo pm en t  Co. (U.S.P. 1,593,304,
20.7.26. Appl., 17.8.21).—i.soPropyl alcohol prepared 
from oil-refinery gases is boiled for 15—60 min. with
1—5% of charcoal which has been activated by heating to 
redness in vacuo, and after cooling has been saturated 
with oxygen. The product after distillation is free from 
odour. T. S. W h e e l e r .

Chlorination of hydrocarbons. H o lzv er k o h l- 
u n g s- I n d . A.-G., Assees. of E. K ra use  and K . R oka  
(U.S.P. 1,591,984,13.7.26. Appl., 4.6.24. Conv., 15.11.23). 
—Methane or other saturated hydrocarbon is passed with 
chlorine and air a t 300—650° over cupric chloride, 
ferric chloride, calcium chloride, activated carbon, or 
other catalyst which promotes chlorination rather than 
oxidation. Chlorination of the hydrocarbon occurs with 
formation of water in place of hydrogen chloride. T h e . 
presence of the water inhibits explosion. As an example, 
if 25 litres of methane, 6 litres of chlorine, and 31 litres 
of air be passed in 1 hr. a t 450—500° through 600 mm. of 
pumice saturated with a solution of cupric chloride and 
contained in a tube 30 mm. in diameter, a yield of 
chloro-derivatives of methane corresponding to 93% 
of the chlorine is obtained. T. S. W h e e l e r .

Derivatives of aminobenzoic acids. C. F. B o eh- 
r in g e r  u .  S o eh n e , Assees. of A. R othm ann  (U.S.P. 
1,591,403, 6.7.26. Appl., 18.7.22. Conv., 20.7.21).— 
100 pts. of 2-phenylquinoline-4-carboxylic acid are 
converted into the corresponding acid chloride with 
thionyl chloride in benzene and the product is treated 
with anthranilic acid in benzene. The product 4-anthranil- 
ido-2-phenylquinoline, Ph • C9H5N • CO ■ NH • C6H4 ■ C02H, 
m.p. 226—227°, is insoluble in water and is of thera
peutic value in the treatm ent of gout and the like.

T. S. W h e e l e r .

Preparation of chlorides of urethanebenzoic acids 
[ethyl carboxyphenylcarbamates], and their side- 
chain hom ologues. E t a b l . P oulenc  F r e r e s  (F.P. 
579,203, 1.6.23).—Urethane-carboxylic acids are treated 
with thionyl chloride or phosphorus trichloride, -Ur
ethanebenzoic acid, m.p. 201—202°, from ethyl chloro- 
formate and sodium ;p-aminobenzoate, when heated to 
100° with thionyl chloride until dissolved yields the acid 
chloride, COC1 • CcH;i • NH • C02Et, which softens without 
melting at 110°, and cannot be distilled in vacuo. 
The acid chlorides of m-urethanebenzoic acid 
(free acid, m.p. 193°), p-urethaneplienoxyacetic acid, 
COaH  • CHo • O • CgH4 • NH • C02Et, and p-urethanephenyl- 
acetic acid, C00H-CH2-C6iI4-NH-C02Et, m.p., 
125—126°, which is obtained from ethyl chloro- 
formate and y-aminophenylaeetic acid, are described. 
j)-Urethanebenzoyl chloride and diethylamino- 
ethyl alcohol form the hydrochloride of the 
urethane of p-diethylaminoethyl benzoate (ethyl 
diethylaininocarbethoxyphetiylcarbamate hydrochloride), 
C02E t  • NH • C6H4 ■ CO, • CH2 • CH2 • N Et2,HCl, m.p. 172— 
173°, which has a pronounced anaesthetic effect on 
the tongue. The hydrochloride of ethyl p-urethane- 
benzoate melts a t 125—127°. J. H. S. D a v ies .
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W ater-soluble m etallic organic compound. M. S.
K hakasch  (U.S.P. 1,589,599, 22.6.26. Appl., 24.4.24).— 
An organometallic compound of tlie type RMXn, where 
R is an organic radical, BI is a metal or metalloid such 
as mercury, arsenic, antimony, or bismuth, which can 
be linked to carbon to form stable compounds, and 
X is an inorganic radical, is treated in aqueous solution 
with a water-soluble organic compound containing the 
SH-group, e.g., ethylmercaptan or thioglycollic acid, to 
give water-soluble compounds of the type, R-M-S-R'», 
which are of therapeutic value. For example, if plienyl- 
mercuric chloride (1 mol.) is added to an aqueous 
solution of potassium thioglycollate (1-25 mols.), and 
the solution acidified, phanylmcrcuritliioglycoUic acid, 
Ph-Hg-S-CII2-COOH, m.p. 164°, separates.

T. S. W h e e l e r .

Preparation of N-am inobenzoyl derivatives of 
aminoarylarsinic acids. E t a b l . P oulenc  F r e r e s  
(F .P . 583,338, 28 .9.23).—The compounds arc prepared by 
reducing nitroacylaminoarylarsinic acids obtained by 
the action of aromatic nitrocarboxylic acid chlorides on 
aminoarylarsinic acids, or by the alkaline hydrolysis 
of urethanes obtained by the action of urethanoaryl- 
carboxylic acid chlorides on aminoarylarsmic acids. The 
products can be converted into carbamide derivatives 
by treatment with carbonyl chloride. For example, 
a mixture of a solution of sodium p-aminophenylarsenite 
in 20% aqueous sodium acetate with an ethereal solution 
of p-urethanobenzoic acid chloride is stirred for 
1 hr., yielding -p-p'-urethanobenzamidophenylarsinic acid, 
As03H2 ■ C6H4 • NH • CO ■ C!gH4 • NH- C02Et, which on 
hydrolysis with dilute sodium hydroxide yields pp'- 
aminobenzamidophenylarsinic acid. Methods are also 
described for preparing 3 :3 '- and 3 :4 '-amino- and 3 :4 '- 
nitro-benzamidoA-hydroxybenzene-l-arsinic add, and pp'- 
nitrophenylacetamidophenylarsinic acid, in which the 
nitro-group can be reduced to the amino-group by 
treatment with sodium hyposulphite in the cold.

L. A. Co l e s .

Preparation of [a] 4-amino-2-bismuthimercapto- 
benzoic acid, and [b ] 4-amino-2-cupromercapto- 
benzoic acid. Cheji. F a b r . a u f  A ctxen (vorm . E. 
Sc h e r in g ), Assees.'of W. S choeller  and E. B orgw ardt  
(G.P. [a] 426,345, and [b ] 426,346, 28.5.24).—4-Amino-2- 
mercaptobenzoic acid is treated, in alkaline, acid, or 
neutral solution, with (a) bismuth salts, or (b ) cuprous 
salts. The bismuth compound [NH2 • C6H3(C02H) ■ S]3B i, 
is an orange-yellow insoluble powder. The cuprous com
pound, NH2-C6H3(C02H)-SCu, is yellow. The respec
tive sodium salts arc obtained by dissolving the bismuth 
or cuprous compound in sodium hydroxide solution and 
precipitating with alcohol. They have therapeutic 
application. A. D av id so n .

Preparation of ethyl-sec.-butylbarbituric acid. 
M. L. C. R o g er  (F.P. 598,072; 20.8.24).—Ethyl-sec.- 
butylbarbituric acid, m.p. 165°, is obtained by direct 
condensation of the disubstituted malonic ester with 
carbamide; by condensing ethyl ethyl-sec.-butylcyano- 
acetale, b.p. 120°/12 mm., with carbamide in presence of 
sodium ethoxide, and hydrolysing the resulting ethyl-sec.- 
butyliminobarbituric acid, m.p. above 240°, with mineral 
ac id ; by treating with ethyl iodide the sodium salt of

sec.-butylbarbituric acid, m.p. 190°,obtained by condensing 
diethyl sec.-butylmalo?iate, b.p. 117°/14 mm., with carb
amide in presence of the same condensing ag en t; or by 
condensing ethyl sec.-butylcyanoacetate, b.p. 118°/17 mm., 
with carbamide and hydrolysing the resulting sec.- 
butyliminobarbituric acid. J. S. H. D a v ie s .

Preparation of y-amino-[3[3-diethylbutan-a-ol. 
P. B illon  (F.P. 601,968, 8.11.24).—The oxime of ethyl 
aa-diethylacetoacetate is reduced with sodium and 
absolute alcohol (cf., A., 1925, i, 120). L. A. Co l es .

Production of m aterials containing m ercury in a 
finely-divided, stable condition. I. G. F a r b e n in d . 
A.-G., Assees. of O. F a l ek  (G.P. 427,116, 9.11.24).— 
Suitable amounts of aluminium powder and mercury 
compounds are ground together to form an amalgam, 
which is treated with sufficient water to form a powder 
or a paste. In this way a loose powder containing alu
minium hydroxide and finely divided mercury (11—-7%) 
is obtained. In a similar way, from aluminium cuttings, 
mercuric oxide, and water a uniform grey paste results 
containing 3—4% of mercury is obtained. The products 
are used for therapeutic purposes and as insecticides and 
fungicides. W . G. Ca r e y .

Preparation of a m ixture of digitalis glucosides.
C. M a n n ic ii (G.P. 427,274, 15.8.23).—A solution in 
dilute alcohol of a digitalis leaf extract which has been 
mainly freed from “ ballast ” material (prepared con
veniently as in G.P. 383,480, B ., 1924,578) is precipitated 
with basic lead acetate, the filtrate freed from lead, and the 
neutral lead-free solution concentrated in a vacuum 
until the glucosides separate as faintly coloured, rather 
swollen grains. They are washed with a little water and 
purified by solution in dilute alcohol and slow dilution 
of the solution. They are then free from tannoids, 
chlorophyll, and saponins. Their activity attains that 
of pure digitoxin. The part of the mixture containing 
digitoxin is soluble in chloroform. Another part, in
soluble in chloroform, can be separated into two further 
portions by cold absolute alcohol. A. D a v id so n .

Preparation of water-soluble protein derivatives.
I. G. F a r b e n in d . A.-G., Assees. of H. W ey la n d  (G.P. 
427,275, 11.1.25).—Vegetable or animal proteins or 
materials containing them are treated with alkylene 
oxides, if necessary under pressure and with moderate 
heating. The protein is decomposed by the process to 
a varying extent, and the alkylene oxide becomes firmly 
attached to the decomposition products. For example, 
meat meal is heated with ethylene oxide for 5 hrs. 
under pressure a t 100°. The brown alkaline solution is 
soluble in water, alcohol, and mineral acids, gives a 
strong precipitate with tannin, mercuric chloride, and 
phosphotungstic acid, but is no longer precipitated by 
picric acid. Other examples relate to similar products 
from casein and propylene oxide, fibrin and ethylene 
oxide, edestin and ethylene oxide, etc. The products 
find therapeutic application. ’ A. D a v id so n .

Preparation of diphenylsuccinic dinitrile. I. G. 
F a r b e n in d . A.-G. (G.P. 427,416, 8.7.24).—To a boiling 
alcoholic solution of a-phenylcinnamonitrile a hot 
aqueous solution of potassium cyanide is added slowly. 
As soon as the solution darkens, a saturated solution of



B ritish  Chemical A bstrac ts—B.
900 Cl. XX.—O r g a n ic  P r o d u c t s  ; M e d i c i n a l  S u b s t a n c e s ; E s s e n t i a l  O il s .

ammonium or magnesium chloride is added in small 
portions. After "boiling for about f  hr., diphenylsuccino- 
nitrile separates. A. D a v id so n .

Separation of nopinene from pinene-nopinene 
m ixtures. G. A u sterw f .il  (G.P. 427,418, 19.11.24).— 
Mixtures of the two terpenes are systematically extracted 
with organic solvents diluted with water, the extent of 
the dilution varying with the temperature used. The 
nopinene collecting in the washing liquid is separated 
either by precipitation or by fractional distillation. For 
example, from French oil of turpentine, by repeated 
washing with 65—72% alcohol a t 15°, a product contain
ing about 80—82% of nopinene (p-pinene) is separated. 
The solubility of the a-pinene in 72% alcohol is about 
2%, that of the nopinene about 9%. In 65% alcohol, 
the solubilities at 15° are 0-6% and 3-3% respectively. 
These solubilities are increased by about 30% by using 
¡.sopropyl alcohol, and diminished by about 20% with 
methyl alcohol. The nopinene may be used for the 
synthesis of terpin hydrate or borneol. A. D a v id so n .

Separation of terpene m ixtures or of difficultly 
separable terpene derivatives. G. A u s t e r w e il  and 
L. P e u f a il l it  (G.P. 428,860, 6.9.22).—A membrane is 
used which has varying permeability for the different 
components of the mixture, diffusion taking place into 
solvents. For example, pinene may be separated from 
camphene by a vulcanised rubber membrane, using 
methyl or ethyl alcohol or acetone, which does not swell 
the membrane. A solution, in chloroform or alcohol, of 
the terpene mixture formed in the oxidation of camphene 
to camphor, may be separated by a membrane prepared 
from a common solution of cellulose acetate and nitrate 
in acetone, using alcohol or chloroform on the other side 
of the membrane. The procedure can also be used for 
the separation of valuable constituents of essential oils 
as well as for the removal of terpenes from essential 
oils. Since no rise of temperature takes place, the finer 
odorous properties do not suffer. Technically, besides 
flat membranes, rubber or cellulose-ester tubes may be 
used (possibly with reinforcement for thin membranes), 
inserted concentrically in the pipes of a condenser, but 
so as to form a quite separate tube system. The con
denser jacket contains the solvent a t the required tem
perature and the mixture to be dialysed is circulated 
through the inner tube. If oil of bergamot is passed 
through this arrangement, using a rubber tube and alcohol 
or acetone, almost pure limonene is extracted. Simi
larly, camphene can be separated from oil of turpentine 
by 95% alcohol. A. D av id so n .

Preparation of a basic compound of tri-iodophenol 
and bism uth. K no ll  & Co. Ch e m . F a b r . (G.P. 430,684,
29.5.25).—An alkaline tri-iodophenol solution is treated 
with the calculated quantity of an acid bismuth nitrate 
solution. The mixture should be alkaline, and is 
afterwards acidified, when bismuth tri-iodophenol, 
(C6H 2I30 )2Bi302(0 H)3, a loose yellow powder, is formed. 
The preparation is applied to the treatment of abscesses, 
furunculosis, eczema, and suppurating wounds.

A. D a v id so n .

Preparation of4-hydroxydiphenyl-4'-arsinic acid.
C. F. Bo e h r in g er  & Soh ne  G.M.B.H., Assees. of A. R o t h -

m ann  and H. St e in  (G.P. 429,103, 3.9.24).—4'-Ammo-4- 
hydroxydiphenyl hydrochloride is diazotised with con
centrated hydrochloric acid and nitrite, and the diazo- 
solution run into an aqueous sodium arsenite solution. 
Frothing takes place, and after warming to 80° to 
complete the reaction, the solution is.partly neutralised 
with hydrochloric acid, which precipitates dark brown 
impurities. These are filtered off, the red alkaline 
filtrate is concentrated with addition of animal charcoal, 
and the product precipitated by hydrochloric acid. 
After dissolving again in hot water it is obtained 
as white flocks. i-HydroxydiphenylA'-arsinic acid, 
0H -C6H4-CgH4-As03H 2, m.p. above 300°, has valuable 
therapeutic properties. A. D a v idso n .

Preparation of a derivative of 4-am ino-2-auro- 
mercaptobenzoic acid stable in aqueous solution.
I. G. F a r b e n in d . A.-G., Assees. of K. St r e it w o l f  and 
P. F r itzsc h e  (G.P. 429,150, 10.6.22).—The derivative 
is prepared by the action of formaldehyde-bisulphite on 
the sodium salt of the acid. The two components are 
mixed in aqueous solution, the clear solution poured into 
methyl alcohol, and the yellow' precipitate filtered off, 
wrashed with methyl alcohol and ether, and dried in a 
high vacuum. The product is very soluble in water 
with almost neutral reaction, and the hot solution is 
stable under nitrogen. The solution can be used directly 
for injections. No gold is split off by the formaldehyde- 
bisulphite derivative even on warming. The prepara
tion withstands tropical climates. A. D av idso n .

Preparation of a derivative of 4-am ino-l-phenyl- 
2 : 3-dimethyl-5-pyrazolone. K . T iiom a  Ch e j i . 
F a b r ., Assees. of M. G o t tler  (G.P. 429,219, 27.9.24. 
Addn. to 409,715, B, 1925, 473).—Benzoylated hydr- 
astinine is used in place of the benzoylated cotarnine 
specified in the chief patent. Benzoylhydrastinine-i- 
amino-l-phcnyl-2:3-dimethyl-5-pyrazolone, m.p. 207—20S°, 
is lemon-yellow, tasteless, and easily split into its 
components by mineral acids. I t  is used as a haemo- 
styptic. A. D a v idso n .

Manufacture of ethylene chloride. I. G. F a r ben 
in d . A.-G., Assees. of 0. E rn st  and H. W a h l  (G.P. 
430,539, 21.4.22).—Ethylene is acted on by hydrogen 
chloride and oxygen in presence of catalysts at high 
temperatures. The reaction follows the equation : 
C2H4 +  2HC1 +  0  =  C2H4C12 -f- H 20. The hydrogen 
chloride can be applied either as gas or as vaporised 
aqueous solution, the oxygen in pure condition or as air. 
The process is a continuous one. The most advanta
geous catalysts are copper compounds, but gold and 
such metals as cause formation of chlorine from hydrogen 
chloride and oxygen arc also suitable. For example, a 
mixture of 100 vols. of air, about 20 vols. of ethylene, and 
a t least 40 vols. of hydrogen chloride is passed through 
an acid-resisting contact chamber containing lumps of 
pumice soaked with cupric chloride at 300°. The 
escaping gas mixture is well cooled and led through ice- 
water, where water, excess of hydrogen chloride, and 
most of the ethylene chloride condense. From the 
residual gases, after washing out the last traces of 
hydrogen chloride, small amounts of ethylene cbloride 
can be absorbed by active carbon. Besides ethylene 
chloride only traces of other chlorinated hydrocarbons,
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e.g., etliylidene chloride and higher chloro-derivatives 
of ethane, are formed. A. D a v idso n .

Purification of the m ethyl alcohol, higher 
alcohols, esters and the like, obtained synthetically 
by treatment of oxides of carbon with hydrogen.
I . G. F a r b e n in d . A.-G., Assees. of M. Mü x ler -Cu n k a d i 
(G.P. 430,623, 15.1.24).—The substances are treated in 
the hot liquid or gaseous condition, conveniently by 
distillation, with oxalic acid. Crystalline or anhydrous 
oxalic acid (2% or less) is added to the liquid before 
distillation, or the vapour of the liquid is led over a 
layer of oxalic acid or of material impregnated with 
oxalic acid. Together with oxalic acid, porous absorp
tion carbon may be used, or the absorption carbon may 
be impregnated with oxalic acid and added to the methyl 
alcohol or the vapour of the latter led over the mixture. 
The foreign odour of the synthetic methyl alcohol is 
thus removed. Similarly, the odour of the higher 
alcohols and esters is improved. Acid oxalates may also 
be used in place of oxalic acid. A. D av idso n .

Preparation of unsaturated [3-keto-bases. C.
Ma n n ic h  (G.P. 430,6S3, 23.4.24).— Unsaturated ketones 
are heated with formaldehyde and salts of secondary 
aliphatic amines, or cyclic amines of the type of piper
idine, in presence or absence of solvents or diluents. For 
example, an absolute alcoholic solution of diethylamine 
hydrochloride is treated with benzylideneacetone and 
paraformaldehyde and the mixture heated for 1 hour 
under reflux. All volatile matter is distilled off a t 40° in 
a vacuum, the viscous mass stirred several times with 
ether, and dried, yielding l-ls-diethylaniino-5-phenyl-i- 
petUen-3-one hydrochloride, m.p. 112-5°. From the 
aqueous solution alkalis precipitate the free base as a 
clear odourless oil. From piperidine hydrochloride, 
veratrylideneacetone, and paraformaldehyde is obtained 
I -N-piper idi no-5 : 3' : i'dimethoxypliemjl-i-penten-3-one 
hydrochloride, yellowish, m.p. 188°. Piperonylideneace- 
tone, diethylamine hydrochloride, and paraformaldehyde 
yield 1-N-diethylamino-5 : 3' > ‘i'-niethylenedioxyphenyl-1- 
penten-3-oné hydrochloride, yellowish, m.p. 165°. The 
free Jceto-base from allylacetone, paraformaldehyde, and 
piperidine hydrochloride is a colourless liquid, b.p.
122—126°/16 mm. From piperidine hydrochloride, 
paraformaldehyde, and acetone is formed \-'$-pipcndino-
5-phenylA-penten-o-one hydrochloride, m.p. 180-5°. Con
densation of nitropiperonvlideneacetone with piperidine 
hydrochloride and paraformaldehyde yields 1-N-pipe, r- 
idino-5 :2 ' : 3' : ‘i'-nilromethylenedioxyphenyl-i-penten-3-one 
hydrochloride, yellow, m.p. 175—177°; the free Jceto-base 
forms yellow crystals, m.p. 127°. The hydrochlorides of 
the keto-bases are stable towards acids. The bases are 
mostly oily and inclined to resinify. They are valuable 
intermediates for pharmaceutical products.

A. D av idso n .
P reparation  of carb am ic e ste rs . Ka l l e  & Co. 

A.-G., Assees. of E. S pr ô n g erts  (G.P. 430,732, 9.6.23).— 
Chloral alkoxides are, e.g., condensed with phosgene, in 
presence of dimethylaniline or quinoline, to the chloral 
alkoxide carbonyl chlorides, and these are converted into 
carbamic esters by ammonia or organic bases, such as 
aniline. Alternatively, alkyl- or aryl-carbonyl chlorides 
are converted, through the mixed carbonates by treat

ment with ammonia, into carbamic esters. The following 
esters are described : carbamic ester of chloral ethoxide, 
m.p. 109° ; phenylcarbamic ester of chloral ethoxide, m.p. 
78°; p-ethoxypJienylcarbamic ester of chloral ethoxide, 
m.p. 88°, from y-phenetidine and the chloroformate of 
chloral ethoxide; carbamic ester of chloral methoxide, 
m.p. 121°; carbamic ester of chloral propoxide, m.p. 85°; 
carbamic ester of chloral allyl oxide, m.p. 64°; carbamic 
ester of chloral iso amyl oxide, m.p. 70—72°. The products 
are good hypnotics, are non-irritant, and their hypnotic 
and toxic doses are widely different. A. D av idso n .

Preparation of water-soluble complex antimony 
compounds of the quinoline series. I. G. F a r b e n in d . 
A.-G., Assees. of H. H a h l (G.P. 430,883, 29.11.24).— 
Alkali or alkaline-earth salts of 8-liydroxyquinoline- 
sulplionic acids are treated with oxygen compounds of 
tervalent antimony. For example, an aqueous solution 
of sodium 8-hydroxyquiiiolinc-5-sulphonate is heated 
with antimony sesquioxide till the latter is almost wholly 
dissolved, then filtered, and the filtrate evaporated. 
The antimony complex compound is a yellowish-white 
powder giving a yellow, almost neutral, solution in water. 
Again, if a neutral aqueous solution of 8-hydroxy- 
quinolinediRulphonic acid (cf. J. pr. Chem., 1890, 41, 
40) is heated for some time with excess of antimony 
hydroxide, filtered, and the filtrate dropped into alcohol, 
an antimony complex compound precipitates as a yellow 
powder giving a faintly acid solution in water. I t 
contains about 9% Sb. From the aqueous solutions of 
both products alkali sulphide precipitates orange-red 
antimony sulphide, Sb,S3. The aqueous solutions 
are non-irritant, and have therapeutic application.

A. D a v idso n .
Preparation of triacetam idotriphenylstibine. 

Ch em . Fabh. von  H kyden  A.-G., Assees. of H . S chm idt  
(G.P. 431,202, 3.1.22. Addn. to 389,151; B., 1924, 
809).—Triacetamidotriphenylstibine is prepared by the 
process described in the chief patent by heating acet- 
amidophenylstibine oxide with methyl alcohol. The 
product is applied therapeutically either directly or after 
such further treatment as removal of the acetyl groups 
or oxidation of the antimony residue (cf. Schmidt, 
A., 1922, i, 1203). A. D avidson .

Production of alkaloid preparations from drugs, 
especially from ergot. Ch e m . F a b r . “  N o r g in e  ”
V. St e in , and W. W iech o v sk i (G.P. 431,512, 12.7.22).— 
Before treating the drugs or their aqueous extracts with 
alcohol, the active bases are combined with di- or 
poly-basic acids, and the bases subsequently recovered 
by precipitating the acids as insoluble salts. For 
example, a suspension of finely ground Secale cornulum 
in water is allowed to ferment for 2—3 days, basic lead 
acetate or lead carbonate is added, and lead is precipi
tated with hydrogen sulphide. After concentration, the 
filtered solution is extracted with alcohol, the residue 
after evaporation again extracted with alcohol, and 
tartaric acid added to a 10—20% alcoholic solution of 
the extract, until a test portion no longer becomes 
cloudy on the addition of tartaric acid; the precipitate 
is extracted with water, and the extract heated succes
sively with A'-sulphuric acid and a 10% aqueous phos- 
photungstic acid solution until a filtered test portioiyiio
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longer gives turbidity with phosphotungstic acid. The 
precipitate is decomposed with lead acetate, and the 
solution, after removal of lead, is concentrated, and. the 
residue dissolved in alcohol and again precipitated with 
tartaric acid. The product, a white, soluble, amor
phous powder, gives the characteristic reactions for ergot 
extract. Methods are also described for separating 
active bases from Capsella bursce pasloris and. from 
Uslilago maidis, and a previously undescribed alkaloid 
from cinchona bark. L. A. Co l e s .

Purification of bisalkylxanthens. C. F . B o e ii- 
r in g e r  & Söh n e  G.m.b.H., Assees of A. R othm an n  and
H. St e in  (G.P. 431,752, 29.1.24).—The compounds are 
treated with a current of an inert gas, if necessary in  
vacuo. For example, air containing 5—10% of chlorine 
is passed through an ice-cold potassium ethylxanthate 
solution until a test portion no longer gives a precipitate 
with copper sulphate. The precipitate is dissolved in 
ether and the solution evaporated to dryness, yielding 
almost odourless bisethylxanthen. Crude bisethyl- 
xanthen can be purified by steam distillation in  vacuo a t 
80—90°, or by treatment with a current of dry air. The 
pure products possess anti-parasitic properties, and are 
of therapeutic value, e.g., in treating scabies and mange 
in dogs. L. A. Co l e s .

Solutions for intravenous injection. H. S ciiik o - 
k a u e r  (G.P. 431,847, 14.11.23).-—Products yielding 
stable solutions suitable for intravenous injection in the 
treatment of bilharzia are prepared by combining potas
sium antimonyl tartrate with 2-phenylquinoline-4- 
carboxylic acid or its derivatives, in the presence of excess 
of an organic base such as hexamethylenetetramine.

L. A. Co l es .

Catalysing apparatus (U.S.P. 1,580,740).—See I.

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES.

Covering power of photographic silver deposits. 
S. E. Sh e ppa r d  (Phot. J., 1926, 66, 470—472).— In 
measuring covering power, silver is determined by a 
micro-colorimetric method as colloidal silver sulphide. 
Emulsions vary greatly in their covering power for the 
same development conditions, and in the tendency to a 
real constancy of the “ photometric constant.” The 
photometric constant decreases for high densities, even 
after an initial constancy, but with some emulsions no 
region of constancy exists, either with varying exposure 
and constant development, or with constant exposure and 
varying development. The degree of variability of the 
photometric constant, or the covering power, is probably 
a definite emulsion characteristic. A great difference was 
observed between the covering power of image density, 
i.e., due to light, and of fog density, viz., fog produced 
on prolonged development. On sufficiently prolonged 
development of an unexposed plate, all the silver halide 
was reduced, bu t the maximum density for this was only
1-34. A fully exposed area, developed, gave a density 
approaching 6-5. Covering power of a silver image 
appears to be determined not only by the original 
grain size, but also by the number of sensitising nuclei 
and their conversion into development centres.

W. Cla rk .

XXII— EXPLOSIVES; MATCHES.
Tracer m ixture. L. H e n d l e r , Assr. to U.S. Se c r e 

t a r y ' fo r  W a r  (U.S.P. 1,593,721, 27.7.26. Appl.,
22.10.23).—A pyrotechnic composition comprises an 
alkaline-earth nitrate and carbonate, potassium nitrate, 
magnesium or aluminium, red lead, and. calcium or other 
resínate to bind the components together and increase 
the brilliance. E. S. K r e is .

XXIII.— SANITATION; WATER PURIFICATION.
Determination of iodine in drinking water. W.

S t e f f e n s  (Z. angew. Chem., 1926, 39, 1098—1100).— 
The residue from the evaporation of 50 litres of water is 
repeatedly extracted with 96% alcohol, the extract is 
evaporated to dryness, the residue dissolved in 10 c’.c. of 
water, and the organic matter oxidised by the addition 
of permanganate. Alternatively the organic matter 
may be destroyed by evaporation to dryness followed by 
gentle ignition of the residue. The iodide in solution is 
decomposed by addition of sodium nitrite or potassium 
permanganate and sulphuric acid, and the liberated 
iodine extracted by shaking with carbon disulphide. By 
the use of the centrifugal microcolorimeter of Fellenberg 
and only 0-02 c.c. of the disulphide, the presence of very 
minute traces of iodine is readily detected. If the water 
contains bromide the carbon disulphide solution is shaken 
with a dilute solution of potassium thiocyanate added 
drop by drop until the brown colour disappears, leaving 
the pure violet colour due to iodine. A. R. P o w e l l .

P a t e n t s .
Sewage treatment by activated sludge. K. 

I m h o ff , F .  F r ie s , and F . S ie r p  (E.P. 256,489, 5.2.26).— 
A small quantity of air imder pressure is supplied to the 
aeration tank at a place where the ascension of the bubbles 
through the liquid is opposed to the direction of move
ment of the liquid by the mechanical agitating device, 
thus promoting a circuitous flow of the bubbles to the 
liquid level. H . H o l m e s .

Apparatus for treating organic residues. L. 
B oggiaxo-P ico (U .S .P . 1,595,445, 10.8.26. Appl.,
31.10.24. Conv., 7.10.24).—A pit for sewage water is 
arranged under a tower providing a fermentation 
chamber, and a partition between the tower and the pit 
is provided with ports for exhaust of excess liquid from 
the chamber. Means are provided for introducing the 
material into the chamber, for removing the treated 
material from the chamber, for introducing sewage water 
from the pit into the chamber, and for forcing air through 
the chamber to support the fermentation. II. H o lm es.

Filling for gas protection apparatus. F. K f.rscji- 
badm  (U.S.P. 1,595,788,10.8.26. Appl., 13.4.26. Conv.,
11.4.25).—One layer for adsorption of irritants and 
another for adsorption of poisonous gases are used. The 
relative thicknesses and adsorbing qualities of the layers 
are such that the layer for adsorption of irritants becomes 
exhausted before the other layer. H . H olm es.

See also pages 876, Alkali salts of chloroim idodi- 
sulphonic acid (G.P. 431,116). 893, Solid products 
containing nicotine (E.P. 249,140); Insecticides 
and fungicides (F.P. 592,569); Fluids for control 
of pests (G.P. 430,712). 894, Pyrethrum insecticides 
(U.S.P. 1,595,538); E m ulsions of pyrethrum  ex
tract (G.P. 431,699). 899, M aterials containing
finely-divided mercury (G.P. 427,116).


