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I.—GENERAL; PLANT; MACHINERY.
H eat insulation. J. S. F. G a u d  (J.S.C.I., 1927,46, 

101—105 t).—The qualities required of a lieat insulation 
are low heat conductivity, low specific heat, low sp. gr. to 
avoid strain on pipes etc., mechanical strength, non- 
inflainmability, absence of corrosive action on metals, 
ability to withstand alternate wetting and drying and 
heating and cooling without cracking. The materials 
giving best all-round results are : (1) For refrigeration 
etc., sheet and pipe sectional cork moulded from virgin 
cork without artificial binders. The product is waterproof, 
resists the action of organic solvents, can be worked with 
joiners’ tools, is resistant to fire, and is rot- and vermin- 
proof. (2) For steam pipes, boilers, etc. at temperatures 
up to 700° F., 85% magnesia covering (15% of asbestos 
fibre and 85% of basic magnesium carbonate). (3) For 
superheated steam plant etc. at 700—1000° F., a 
modified form of the above, consisting of two layers— 
one of a special form of magnesia lagging, resistant to 
higher temperatures, of |  in. thickness, which breaks 
down the temperature to 700° F. ; the second a layer 
of 85% magnesia to the required thickness. (4) For 
furnace work, a honeycombed brick, consisting chiefly of 
kieselguhr. All these materials give a relative efficiency 
of over 90% against an uncovered metal surface. Methods 
of testing are described and examples of savings effected 
arc worked out.

Direct determination of distribution curves of 
particle size in suspensions. E. M. Crowther 
(J.S.C.I., 1927, 46, 105—-107 t ).—During the process of 
sedimentation from a dilute suspension, the concen
tration or density at a given depth x after a time t is 
a measure of the amount of particles which have settling 
velocities equal to or less than xjt. Measurements of 
the density of the suspension at a given depth as a 
function of time can provide directly a continuous size- 
distribution curve of sedimenting particles. The differ
ence of hydrostatic pressure over a small range near the 
base of a column of suspension may be taken as the 
mean density over this range. An apparatus is described 
for obtaining such pressure differences by direct readings 
on a highly sensitive differential liquid manometer, 
consisting of aniline in contact with slightly alkaline 
water. The difference of the aniline levels in the mano
meter gives the proportion of material remaining in 
suspension at a known depth and time, and having 
therefore particle sizes equal to or less than a known 
value. Summation percentage curves are readily con
structed by plotting these readings against the corre
sponding times or their logarithms. A simple change of 
scale gives the settling velocities and, in the case of the

logarithmic curve, the logarithm of the equivalent 
diameters, as deduced by Stokes’ law.

Active silicic acid. R u f f  and Ma u t n e r .— See VII. 
P a t e n t s .

[Refractory heat screen for] furnaces. Carbo
rundum  Co., L t d . From Carborundum  Co. (E.P. 
266,140, 4.3.26).—In a furnace which has “ radiating 
combustion chambers ” separate from that containing 
the goods, the refractory walls between the combustion 
and goods chambers are constructed in zones having 
different thermal conductivities, so that a gradient in 
the heat transfer to different portions of the furnace may 
be obtained. B. M. V en a b l es .

Apparatus [tunnel kiln] for burning or calcining 
m aterials. H. M. R obertson  (U.S.P. 1,621,222,
15.3.27. Appl., 20.6.25).—In a tunnel kiln which is 
provided with a preheating section and a longer burning 
section, the latter is heated by flames, from primary 
combustion chambers built in the side walls, which 
flames enter the lower part of secondary combustion 
chambers, mix with more air, and emerge through ports 
extending the whole length of the burning section.

B. M. Ven a b l es . 
Drying apparatus. 6. W. Ch r isto ph , Assr. to 

A m erica n  H a rdw a re  Co r p . and St e r lin g  B lo w er  Co; 
(U.S.P. 1,623,017, 29.3.27. Appl., 14.12.25).—The goods 
to be dried are tumbled in drying material within a 
drum, the drying material is removed by a concentric 
screen, and returned by another concentric drum to the 
point of entry. B. M. Ve n a b l e s .

Treatment of hygroscopic m aterials. E. C. R.
Ma r k s . From Ca r r ie r  E n g in eer in g  Co r p . (E.P. 
267,215, 9.12.25).—Material which it is desired to deliver 
with a definite proportion of moisture is conveyed 
through an apparatus of three compartments, the 
atmosphere in each compartment being controlled 
by air leaving that compartment. In the first com
partment the temperature is controlled by a thermostat, 
but the humidity is not regulated. In  the second 
damping sprays and heating means are provided, and 
the humidity is regulated by wet and dry bulb thermo
meters. The air going to the third compartment is 
previously saturated and then heated (under control of 
a thermostat) just before entering the chamber.

B. M. V e n a b le s .  
Heat treatment of m aterials. [Ore reduction or 

coal distillation.] J. P r e n t i c e  and A. P . P e h r s o n  
(E.P. 266,402, 16.4.26).—The material constitutes a 
heating resistance between metallic or carbonaceous 
plate electrodes within a rotary or oscillatory furnace 
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chamber provided at its opposite ends with inlet and 
outlet necks for maintaining a uniform level of the 
material in the chamber. In treating material which 
becomes sufficiently conductive only when heated, 
a resistor material; e.g., coke, carborundum, or calcined 
anthracite, may be preliminarily supplied to the furnace 
until the desired temperature is reached. The material 
is preferably fed continuously by a screw conveyor 
through a preheating chamber to the inlet neck of the 
furnace chamber, the residues and volatile products 
being continuously withdrawn and cooled. The bore 
of the furnace chamber between the electrodes may 
be made of varying cross-sectional area to obtain local 
variations of temperature. H. H olm es.

Ball or tube m ill. C. vox G r u eb er  Maschin enbau  
A.-G., and C. P f e if f e r  (E .P . 262,785, 8.12.26. Conv.,
8.12.25).—A ball or tube mill is divided into two grinding 
compartments by a transverse division comprising two 
walls and a narrow space between. The material 
from the first grinding chamber passes through concentric 
ring-shaped slots in one wall into the space, where it is 
lifted by curved vanes to a central opening in the other 
wall, through which it passes into the second grinding 
chamber. A central opening may bo made also into 
the first chamber, and within these openings may 
be placed a double cone deflector which, in conjunction 
with the slope of the vanes, is stated to have a certain 
classifying effect, returning large material to the first 
grinding chamber. B. M. V e n a b l e s .

Grinding or pulverising m ill. Ge b r . S c h l e ife n - 
baum  & Co., G.m .b .H ., and A. I rm er  (E.P. 267,426,
27.10.26).—A disintegrator which is specially suitable 
for coal and other fuel is formed with the stationary 
impact surface of round rods in loose contact with each 
other and free to revolve under the impact of the material. 
A' number of disintegrating chambers may be assembled 
in line, each one having beaters of a slightly larger 
diameter than the preceding (coarser) one.

B. M. Ven a b l e s .
Comminuting m ill. R. C. N ew h o u se , Assr. to 

A l l is -Cha lm ers Ma n u f . Co. (U.S.P. 1,620,982, 15.3.27. 
Appl., 15.4.26).—A grinding mill, o fth e  ball or pebble 
type, is divided into two compartments, viz., a cylindrical 
primary reduction chamber of larger diameter (con
taining larger balls) tapering to a secondary cylindrical 
portion of smaller diameter, with a perforated partition 
between the two. B. M. V en a b l es .

[Screen] separator. T. J. Stu rtev a n t , Assr. to 
Stu rtev a n t  M ill  Co . (U .S .P . 1,621,564, 22.3.27. Appl.,
29.6.25).—A substantially flat screen cloth rests without 
being stretched upon a frame with round cross bars 
which is vibrated. B. M. Ve n a b l e s .

Filters [for sewage and industrial effluents]. 
A. C. H a n d ley  (E.P. 266,857, 6.1.26).—An open tank is 
provided with removable filter elements extending 
transversely or transversely and longitudinally across it 
and comprising coir fibre between expanded metal 
sheets, which may be connected by spacing bolts.

H . H o lm es.
Edge ' filters. A k tieb o la g et  Sepa ra to r  (E .P . 

244,111, 4.12.25. Conv., 4,12.24).—Lamina; for edge 
filters are made of thin sheets of metal which have been

locally reduced in thickness by corrosion or erosion. 
The sheets are assembled with the unreduced portions 
inline. B . M. Ven a b l e s .

[Fritted glass] filter. Schott & G e n ., Assees. of 
M. H ersch kow itsch  and P . P ra u sn itz  (U .S .P . 1,620,815,
15.3.27. Appl., 12.6.24. Conv., 27.6.26. Cf. E .P .  
218,286 and 226,182 ; B „ 1925, 230 ; 1926, 423).—A filter 
comprises a porous plate of fritted glass fused into a 
funnel made of glass having the same coefficient of 
thermal expansion. T. S. W h e e l e r .

Distilling apparatus [bubbling column]. W. E .  
B row n , Assr. to U n it e d  I ron W o r k s , I n c . (U.S.P. 
1,620,593, 8.3.27. Appl., 6.8.24).—The gases pass 
upwards through a casing which is provided with ¡t 
number of liquid holders or trays, each comprising a 
number of parallel troughs, through which the liquid 
passes zig-zag horizontally in each tray, then zig-zag 
downwards from tray to tray. The openings between 
the troughs are covered by hoods, which cause the gases 
to bubble through the liquid. B . M. V e n a b l e s .

Evaporator. C. W. A ik e n  (U.S.P. 1,621,862, 22.3.27. 
Appl., 5.4.23).—A quantity of liquid contained in a 
casing is heated by a steam drum or nest of vertical tubes 
in the lower part, the steam being admitted through the 
upper tube plate into a telescopic nozzle tube, which has 
discharge nozzles in the lower part of the drum.

B. M. Ve n a b l e s .
Method of em ptying containers. I .  G. F a r b e n in d .

A.-G., Assees. of F a r b e n fa b r . vorm . F .  B a y e r  & Co. 
(E.P. 249,475, 8.1.26. Conv., 23.3.25).—A container, as 
described in E.P. 247,744 (B ., 1926, 345), is provided, 
immediately below the nozzle, with a constricted channel 
shaped as a solid of revolution and directed downwards 
towards one or more discharge passages. Preferably 
the bottom of the container is fitted with a discharge 
funnel having a cylindrical portion into which projects 
a conical member forming a bearing for the rotary pipe 
carrying the nozzle. Removal of coarse or moist material 
is facilitated. H . H o lm es .

Apparatus for the mechanical production of 
colloidal material. Su d en burger  Ma sc iiin e n fa b r . & 
E is e n g ie s s e r e i A.-G., and W. O sterm an n  (G.P. 436,368,
28.3.25. Addn. to G.P. 421, 318).—The outer casing and 
grinder inside it are both provided with grooves parallel 
to the axis, which decrease in depth towards the outlet, 
a short length at the end being ungrooved so tha t the- 
material has to pass between the grinder and the casing. 
There are also one or more grooves cut a t right angles 
to the axis. L. A. Co l es .

Production of impervious [graphitic] m aterial.
W. F. B l ee c k e r  (U.S.P. 1,620,940, 15.3.27. Appl.,
28.12.21. Cf. U.S.P. 1,462,003 ; B „  1923, 832 a ).— Arti
ficial graphite is heated in vacuo, and molten asphalt, 
tar, or the like is then admitted so as to impregnate the 
graphite. The material is then baked out of contact with 
oxygen, and the process is repeated if necessary. The 
product is of value as a chemically-resistant material.

T. S. W h e e l e r .
Method of heating furnaces. F. H el b ig  (U.S.P. 

1,625,082, 19.4.27. Appl., 21.3.23. Conv., 17.5.21).— 
See E.P. 211,548 ; B ., 1924, 382.
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Absorption refrigerating apparatus. B. C. von
P la ten  a n d  G. 6 .  H u n ter s , Assrs. to E lectrolux  Servel 
Co r p . (U .S .P . 1,620,843,15.3.27. Appl., 4.8.23. Conv., 
18.8.22).—See E .P . 202,650 ; B., 1925, 975.

Comminuting m ill. A l l is -Ch a lm ers H anuf. Co., 
A ssees. of R. C. N ew h o u se  (E.P. 268,264,29.12.26. Conv.,
15.4.26).—See U.S.P. 1,620,982 ; preceding.

Method and apparatus for grading solid 
m aterials. G. R . B a k e r , W. E. P rescott, and C. W. 
G il d e r d a l e , Assrs. to R o w n tr ee  & Co., L t d . (U.S.P. 
1,623,040, 5.4.27. Appl., 31.1.24. Conv., 26.2.23).— 
See E.P. 220,671 ; B ., 1924, 895.

Condensing apparatus. A. O. H. P ete r sen , Assr. 
to  N. V. N e d erla n d sch e  I n sta ll a tie  Maatschappij 
T h er m a  (U .S .P . 1,624,066, 12.4.27. Appl., 20.5.25. 
Conv., 17.1.24).—See E .P . 243,982 ; B., 1926, 113.

Ham m ers for grinding, crushing, and pulveris
ing m ills. B o ssert  Co r p ., Assees. of W . J. Clement 
{E.P. 260,269, 20.10.26. C onv., 20.10.25).

Cleaning high-pressure boiling apparatus. G. 
U llm ann  (E.P. 257,600, 19.8.26. Conv., 28.8.25).

Producing foam for fire extinguishing purposes.
E x c elsio r  F eu erlo sch g er a te  A.-G., Assees. of Minimax  
A.-G. (E .P . 254,285, 1.6.26. Conv., 29.6.25).

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

Coke in relation to som e of its industrial and 
dom estic uses. H. R o llin gs  and N. E. S iderjtn  
(J.S.C.I., 1927, 46, 76—84 t ).—A rapid method for 
determining reactivities of coke is described, which 
is designed to reveal small differences of reactivity 
and the progressive changes which occur in any one 
coke during prolonged heating at 950° in contact 
with carbon dioxide. The gas is passed continuously 
■at constant rate over the coke sample at 950°. The 
reactivity at any given time during the test is obtained 
by noting the velocity of the gas after its passage over 
the coke relative to its initial velocity, and calculating 
therefrom the change in volume which has occurred due 
to carbon monoxide formation. The reactivity i3 
expressed as percentage of carbon dioxide converted. 
The cokes tested, arranged in order of their reactivities, 
were as follows Coke from blended coals; vertical- 
retort coke treated with sodium carbonate solution; 
horizontal-retort coke similarly treated ; vertical-retort 
coke ; horizontal-retort coke ; beehive oven coke. The 
general properties of “ hard ” and “ soft ” cokes are 
discussed. Six different fuels were tested in closed 
stoves for combustibility in air, the basis for comparison 
being the minimum quantity of air required to maintain 
combustion during a 10-hr. run. Two stoves with 
grates 24 in. and 8 in. diameter, respectively, were used, 
and it was found that whereas “ hard ” coke was most 
suitable for the large stove, the “ soft ” cokes were 
preferable for the small stove because their higher 
combustibility promoted easier control. The control is 
rendered easy on the large stove, not by good com
bustibility, but by the insulating effect of the coke sur
rounding the central core of burning fuel. I t  is suggested

that by carbonising a suitable blend of coals in suitable 
plant (e.g., coke ovens) it should be possible to produce 
a hard coke which is also highly combustible and 
reactive. The efficiency of water-gas manufacture as 
influenced by quality of coke and air-blast velocities is 
discussed with reference to experimental data published 
in the Carbonisation Committee’s Report to the American 
Gas Association. I t  is shown that there is less loss of 
heat in the blow gases when using a coke of low reactivity 
than when using a more reactive fuel, and that with any 
given fuel the efficiency of the blow is increased by 
increasing the velocity of the blast.

Coke formation. R. A. Mott (J.C.S.I., 1927, 46, 
85—92 t ).—The results are recorded of an experimental 
study of coke formation from lump coal and crushed fine 
coal for a series of 17 representative British coals. The 
coals chosen cover a range of carbon contents of 92 to 
79% for bright coals (clarains) and 88 to 81% for hard 
coals (durains). The standard for coking power chosen 
is the ability to produce in practice a metallurgical coke 
from crushed fine coal. I t  is shown that coals which 
produce a serviceable coke in practice have considerable 
swelling power when heated at fast or slow rates of 
heating, whilst inferior coking coals swell less con
siderably, and lion-coking coals show no marked swelling 
power. I t  is argued that this swelling power (which is 
due to the evolution of volatile matter during the plastic 
stage of coke formation) is an important factor in 
conferring mechanical strength to the resultant coke in 
coke-oven practice. I t  is suggested that coke formation 
is due to vitrification when the molecules of the solid 
surfaces gain under mechanical disturbance (due to the 
swelling power) a temporary and local mobility approach
ing that of the liquid state. I t  is also suggested that 
in coke formation from crushed coal, wetting phenomena 
are important, and aggregation of the various particles 
into a strong coherent residue can only occur if liquid 
hydrocarbons extruded from the particles remove the 
air films from their surfaces. If swelling also occurs at 
this stage, the molecular force of cohesion can act and 
aggregate the particles into a coherent residue. In the 
formation of coke from lump coal (such as occurs in 
vertical-retort practice) it is argued that the opposing 
forces, swelling power and cohesion, determine the 
strength of the resultant coke.

Behaviour of carbonised fuels in the open fire
grate. (Mrs.) M. F. B lig h  and H. J. H odsman (J.S.C.I., 
1927, 46, 92—99 t ).—The radiant efficiency was 
measured for several solid fuels burning in an open 
domestic grate adapted to consume carbonised fuels. 
The importance of heat-insulation of the fire-back was 
noted. The cokes usually radiated more of their heat 
of combustion than the coal. The size of coke had little 
effect on the efficiency, but large pieces were more 
difficult to ignite. The radiant efficiency of a low- 
temperature coke (9-5% volatile matter) was greater 
than that of the coal, but less than that of a gas coke 
(vertical retort). The highest figure (29%) was obtained 
with a special coke of very low ash content prepared 
under high-temperature conditions. A by-product coke 
was difficult to ignite, and it burned only so long as a 
deep column of fuel was maintained- I t  is considered
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tliat if a high radiant efficiency is sought a low content 
of ash and of volatile matter should be aimed at. 
Impregnation of the gas coke with sodium carbonate 
increased its rate of combustion, but lowered the thermal 
output by radiation.

Heat of combustion of the carbon in coke, and 
reactivity of coke. BI. W. T ra v ers  (J.S.C.I., 1927, 
46,128—130 t ).—The results of calorific value determina
tions of samples of coke produced under known con
ditions are analysed. I t  is shown that the derived heat 
of formation of carbon dioxide is generally lower for 
high-temperature coke than for low-temperature coke. 
I t  is suggested that a practical limit to the value of this 
constant for coke produced in modern plant will be in 
the neighbourhood of 95,000 C.H.U. per lb.-mol. or 
14,250 B.Th.U. per lb. of carbon. So long as the 
material is porous the surface energy will be considerable, 
and the value for massive graphite, 94,275, will not be 
reached.

Method of ignition in calorimetric determina
tions of calorific value. O. K u n le  (Brennstoff-Chem., 
1927, 8, 107).—The powdered substance is enclosed in 
a wrapper made of cigarette paper, weighing about 
0-05 g., and having a calorific value of about 155kg.-cal. 
The packet is wound round the centre and at each end 
with the ignition wire, and is suspended between the 
ignition terminals in the calorimeter. In the case of 
substances which are difficult to ignite, a wrapper of 
waxed paper may be preferable (cf. S teuer; B ., 1927, 
101). W. T. K. B ra un ho ltz .

Determination of nitrogen in fuels. G. L am bris 
(Brennstoff-Chem., 1927, 8, 108; cf. B., 1927, 289).— 
A correction of a printer’s error in the original article.

W. T. Iv. B ra unholtz .
Thermal study of the manufacture of water-gas. 

A. P a r k er  (J.S.C.I., 1927,46, 72—76 t ).—The principal 
thermal changes involved in the manufacture of blue 
water-gas by the intermittent process are discussed. 
A thermal account constructed from data procured 
during an investigation of the process is given. The 
total heat supplied to the generator in the form of coke, 
steam, and air is accounted for in eight item s: (1) 
Potential heat value of the water-gas made ; (2) sensible 
heat of water-gas; (3) total heat of undecomposed 
steam ; (4) potential heat of blow gas ; (5) sensible 
heat of blow gas ; (6) potential heat of ashes, clinker, and 
d u s t; (7) sensible heat of ashes, clinkcr, and d u s t; (8) 
a difference item including losses by radiation etc. 
A suggested scheme for separate thermal analyses 
of the air-blow periods and steaming periods is discussed, 
and a new scheme, which does not require assumptions 
regarding the nature of coke carbon, is proposed. 
Examples of separate thermal accounts are given.

Study of flam e movem ent. O. C. d e  C. E llis  
(Safety in Mines Res. Brd., Paper No. 32, 1927, 35 pp.). 
—The methods of measuring flame speeds are discussed. 
An improved photographic method working on the cine
matographic principle is described. A series of apertures 
on the periphery of a rapidly revolving disc passes before 
the lens of a plate camera. A similar, auxiliary disc 
revolves before this in the reverse direction, so tha t the 
gradual obscuring of the lens ends at its centre and not at

its rim. A radial knife device, which can be released at 
will, is attached to the first disc. When in use, the two 
discs are revolved at a constant known speed, and the 
flashes from the mercury break of an electrically-con
trolled tuning fork are registered on the revolving drum 
of an auxiliary camera (which thus serves both as a 
chronograph and to record the speed of propagation of 
flame). When the radial knife is released, (i) the 
primary of an inductively-coupled circuit is ruptured 
and immediately re-made, thus causing a spark which is 
registered on the revolving drum ; (ii) just afterwards, 
a second, similar circuit is broken, the resulting spark 
igniting the gas mixture ; and (iii) the first circuit is 
again broken when the wheel has completed half a 
revolution, causing another flash to be registered on the 
drum. Thus the drum record of sparks and of the time 
scale gives the necessary information for calculating the 
time interval between ignition and the first exposure on 
the plate, and the intervals between successive exposures. 
A series of photographs on the same plate can be taken 
at accurately-timed intervals during the course of an 
explosion, or a series of explosions can be carried out 
under identical conditions and a number of photographs 
taken at chosen time intervals on separate plates. Both 
methods of application are illustrated by photographs of 
the flames in mixtures of air or oxygen with carbon 
monoxide. S. K. T w e e d y .

Estonian shale oil. I. Isolation and properties 
of phenols. P. ■ N. Kogerman (J.S.C.I., 1927, 46, 
138—143 t) .—Estonian oil shale, “ kukersite,” on distil
lation at 500—600° affords about 20% of its weight of 
crude oil, d15 1-007, viscosity (Engler) 5-5°, moisture 
0-9%, containing 72-1% of neutral substances, chiefly 
hydrocarbons, 22-4% of phenols, 4-0% of carboxylic 
acids, and 0-2% of bases. Investigation of the fraction 
of b.p. 230—270°/760 mm. (the lowest containing phenols 
in quantity) indicates a tendency for the phenolic 
content to decrease on redistillation. This fraction, 
which forms 8% of the crude oil, contains 17-2% of 
phenols, 2-5% of acids, and less than 1% of bases. 
The neutral oil, yellow, has cZ'20 0* 857 (d17 0 • 847 on redistil
lation in vacuo a t 60 mm.), and when treated with liquid 
sulphur dioxide at — 20° affords 32-8% of refined oil, 
cl17 0-7995, n-Jf  1-4471, 35% of which is absorbed by 
sidphuric acid; the extract (61-2%, has d17 0-8663, 
n2?;5 1-4792, and 70% is absorbed by sulphuric acid. 
The phenolic fraction contains o-, in-, and p-cresols, 
1 : 4 : 5-, 1 : 2 : 4-, and 1 : 3 :  4-xylenols, and the presence 
of mesitol or propylphenol is indicated. Pyrocatechol 
is present in the aqueous fraction obtained on distillation 
of the oil. The phenols of kukersite thus resemble those of 
low-temperature coal tar (Weindel; B., 1925, 795), but, 
in addition, phenolic ethers are present. Guaiacol has 
been detected qualitatively. With strong sodium hydr
oxide solution the fraction, b.p. 230—270°, is completely 
resinified. For the extraction of phenols from the crude 
oil, the oil is mixed with an equal volume of benzene, 
and the concentration of the sodium hydroxide solution 
should not exceed 15%. The quantity of oil dissolved 
by the latter reagent- increases both with the quantity 
and concentration of the sodium hydroxide solution. 
Variations were not so great on extracting the fraction 
of b.p. 230—270°. For the determination of the phenols,
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the water content is determined by distillation with 
xylene and also the matter insoluble in ether ; a second 
sample of equal weight is distilled up to 160°, the re
maining oil dissolved in a measured volume of ether, 
and extracted three times with 10% sodium hydroxide 
solution. The extract is washed with an equal volume of 
ether, and the washings are added to the oil. The ether 
is evaporated in vacuo. The flask containing the oil is 
warmed for 10 min. and weighed, the water being 
determined by xylene distillation. R. B rightm an .

Determination of paraffin w ax in crude wax.
L. M. H en derson  and S. W. F e r r is  (Ind. Eng. Chem., 
1927, 19, 262—264).—Various methods for the analysis 
of oil-wax mixtures are reviewed. A modification of the 
method of Wyant and Marsh (B., 1926, 37), using nitro
benzene as a solvent, is proposed. The determination is 
carried out in a Kjeldahl flask with shortened neck, to 
the bottom of which a portion of the bottom of a test 
tube is fused. A surrounding beaker provides an air 
bath for hot or chilled air. The flask is fitted with a 
thermometer, a tube for the withdrawal of the dissolved 
oil, and a suction tube for vapours. 20 c.c. of nitro
benzene are added to a 10 g. sample in the flask, air is 
slowly bubbled through, and the temperature raised 
to 70°, and then lowered to 32° for 5 min. The wax 
solidifies and floats on the surface of the solvent. The oil 
solution is withdrawn, and a second 20 c.c. of solvent are 
added, and the temperature is raised to 135° and later to 
150°. Nitrobenzene vapours are removed by suction, 
when the m.p. of the wax may be determined, and the 
yield of wax weighed. The yields closely agree with 
those of sweating ovens. H . Moore.

Specific gravity of paraffin wax. F. J. Morris 
and L. R. A d k in s  (Ind. Eng. Chem., 1927,19, 301—302). 
—The minute bubbles in commercial wax contain air, 
which, however, is not held in solution when wax is 
melted at atmospheric pressure. A  modified form of the 
Nicholson hydrometer made of glass was used to deter
mine sp. gr. The pan in the liquid consisted of two 
crystallising dishes one inside the other, the inner one, 
inverted, having two V notches in the edge to allow of the 
flow of water. Samples of wax were kept under 30 mm. 
pressure for 24 hrs. a t 60—65°, and cooled in vacuo at 
room temperature. Samples were weighed on the 
instrument in air and in water at 15-5°. The results 
differed greatly from those taken at 54-5° and reduced 
to 15-5° by the petroleum conversion tables. To 
determine the expansion coefficient, sp. gr. were taken 
at every 5-5° from 15-5° to 43°, and at every 2'3° 
from 43° to 54-5°. The results, given in graph form, 
show the break in the curve where most of the hydro
carbons of the sample melt, and also flat spots of unknown 
significance. H. Moore.

Deterioration of m ineral oils. I. Mechanism of 
oxidation and action of negative catalysts as 
determined by a dynamic method. R. T. H asla m  
and P. K. F r o l i c h  (Ind. Eng. Chem., 1927,1 9 ,292—296). 
—Tests were made on a highly refined Parke-Davis oil. 
Dry oxygen was bubbled at 10 litres per hr. through 75 g. 
samples in large test tubes, the temperature being kept at 
130° or 140°. The resulting acidity was titrated as oleic, 
and the viscosity taken by Lang’s method. The action

of catalysts was expressed by the hours by which oxida
tion was accelerated or retarded. The addition of 0 • 01’g. 
of a negative catalyst gave a delay in hours as follows for 
the substances tested : ¡3-naphthylamine, 3 ; ethyl-a- 
naphthylamine, 3 ; methyl-a-naphthylamine, 4 -5 ; a- 
naphthylamine, 4-5 ; p-aminophenol, 5 ; diphenylamine, 
5 -5 ; phenyl-a-naphthylamine, 11, and diphenylhydraz- 
ine, 18. The oxidation curve after the delay has the 
same form as with the pure oil. Experiments on the loss 
of power of the catalyst were made, using heat alone, 
oxygen, and nitrogen. p-Aminophenol disappears by 
evaporation; diphenylamine is mainly destroyed by 
heat, whilst diphenylhydrazine is partly evaporated 
and partly destroyed by oxidation. Preheating with 
nitrogen accelerated oxidation with oxygen. The rate 
of oxidation was the same with dry as with damp oxygen. 
Oxidation curves tend to attain a maximum at about 
28 hrs., and rise only slightly up to 40 hrs. The viscosity 
curves show similarity with the oxidation curves, but the 
viscosity increases more rapidly, particularly after the 
oxidation curve has reached its maximum. Only a 
small proportion of the oxygen in oxidised oils is present 
as acids, the rest being probably as products of condensa
tion or polymerisation. Aldehydes arc not stable in the 
heated and oxidising oil. The process of oxidation 
appears to follow the series :—hydrocarbons, alcohols, 
aldehydes, ketones, naphthenic and fatty acids, con
densation and polymerisation products. H. Moore .

Evaluation of turbine oils. T. H. R ogers and 
C. E. Mil l e r  (Ind. Eng. Chem., 1927, 19, 308—312).— 
Deterioration of turbine oils in service is due to oxidation, 
with the formation of asphaltic material insoluble 
in oil, and of free acids soluble in oil, which form insoluble 
soaps in contact with iron or c&pper. Both the soaps 
and the asphaltenes are emulsifying agent3 of the 
water-in-oil type. Turbine deposits consist mainly of 
heavy-metal soaps. A proposed stability test consists in 
subjecting 500 c.c. of oil to oxygen (2 or 3 bubbles per 
sec.) a t 100°. Acidity and Herschell demulsibility 
tests were taken a t intervals of 48 hrs. The test is 
made in a flask supported in a water bath, and fitted 
with a thermometer and tube for oxygen supply. 
Acidities were determined by titration, using 95% alcohol 
and phenolphthalein as indicator. The standard tests 
were made with a spiral of iron wire present. The 
acidity curves do not always conform with the demul
sibility curves. Confirmatory tests were run on 1000-lew. 
turbines over a period of some 7 months ; 1 hr. of stability 
test was roughly equal to 9 hrs.’ running. The 
stability tests were confirmed by the behaviour of the 
oil in the dry turbine. H. Moo re .

Prediction of flash point of blends of lubricating 
oils. E. W. T h ie l e  (Ind. Eng. Chem., 1927, 19, 259— 
262).—An approximate method of calculation is based 
on the principle that the antilogarithm of one-hundredth 
part of the flash point is an additive property of the 
oil (on a volume basis), the flash point of an ordinary 
mixture of lubricating oils being calculated from the 
values of its constituents. Tables are given for mixtures 
of two oils. Assuming that the flash point is the tem
perature at which the vapour pressure of an oil reached 
about 10 mm. of mercury, the author demonstrates
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m a th e m a tic a lly  th e  co rrec tness of th e  m e th o d , w hich 
does n o t, how ever, ap p ly  to  oils of low  b .p ., e.g., 
kerosene. H. Moo re .

Acids in automobile crank-cases. A. F. Mkston 
(Ind. Eng. Chem., 1927, 19, 312—315).—The oil and 
vapours in a crank-case are always acid, containing 
naphthenic and other acids. Running trials were 
made on cars using gasoline and Pennsylvanian lubri
cating oil, to ascertain the rate of increase of chamber 
acidity ; with a 6-cylinder car the acidity value attained 
a maximum at 0-35 mg. of potassium hydroxide per 
g. of oil, and the dilution a maximum of 19% after
running 400 miles, and in other tests the maximum
acidity was 0-50 mg. High acidity does not always 
accompany high dilution, but the acidity is reduced by 
driving off the diluent. Naphthenic acids were found 
in the used oil, but not in the condensed water from 
the cranlc-case, which contained calcium, magnesium, 
and iron, and was very corrosive to steel. The acidity 
values were determined by titration with phenolphthalein 
as indicator, and the dilution values by the Sligh test
in a modified form. H. Moore.

Determination of phenol. W il l ia m s .—See III.
Ammonium sulphate. W e in d e l .— See V II.'
Am yl acetate from gasoline. K och  a n d  

B u r r e l l .— S ee XX.
P a t e n t s .

Plant for washing coal and other minerals by  
means of liquid stream s. A. F ra nce  (E.P. 265,077,
18.8.26).—In washing coal with streams of water flowing 
in launders, the heaviest fractions are made to move 
with the lowest possible velocity relative to that of the 
cleaned portions by subdividing the launder by adjust
able partitions running parallel to its edges, such parti
tions being completely submerged in the moving stream.

S. P e x t o n .
Apparatus for making artificial fuel. R. IIamp 

(E.P. 264,309, 14.5.26).—Wood refuse is transferred by 
means of rollers from a hopper to a cylinder in which 
moves a reciprocating piston. The outlet of the cylinder 
being of restricted section compresses the fuel in its 
passage from the cylinder. During the transference of 
fuel to the cylinder prior to compression, suction is 
applied to the cylinder through small holes in its side. 
This ensures complete filling of the cylinder at each stage.

S. P ex to n .
Briquetting bituminous coal. S. R. W a g el , 

Assr. to L e h ig h  Coal & N a v igatio n  Co . (U.S.P. 
1,623,764, 5.4.27. Appl., 16.6.24. Renewed 31.7.26). 
—A mixture of bituminous coal with clay and a binder 
of sulphite liquor, clay, and asphalt is passed through 
regions of increasing temperature with alternate cooling.

C. O. H a r v ey .
Preparation of a bituminous com position. L. 

K irschbraun  (U.S.P. 1,620,899 and 1,620,900, 15.3.27. 
Appl., [a], 23.4.21 ; [ b ], 25.4.24).— (a ) Bentonite is of 
value as a dispersing agent in the preparation of aqueous 
bituminous emulsions of the type described in U.S.P. 
1,517,075 (B., 1925, 65). (b ) Asphalt is emulsified with 
from 10 to 40% of its weight of bentonite, and dried. 
The product is infusible, and of value as a waterproofing 
and roofing material. T. S. W h e e l e r .

Manufacture of agglomerated adsorbent carbon.
Soc. d e  R echerches  e t  d ’E x plo ita tio n s  P é t r o l if è r e s  
(E .P . 261,692, 8.12.25. Addn. to E .P . 244,461 ; B ., 
1927, 133).—The mechanical strength of the absorbent 
carbon is improved by lightly agglomerating the powder 
with a low proportion of organic binder (preferably 
with admixture of a dehydrating salt such as ferric 
chloride), drying the shapes moulded from the resulting 
pasty mess, coating them superficially with the binder 
(with or without a small proportion of powdered carbon), 
calcining at 700° in a luted refractory pot, and wash
ing if necessary. C. O. H a r v ey .

Means for gas separation. H. D um ars and W. S. 
B o w en , Assrs. to B ow en - D um ars P ow er  Co r p . (U.S.P. 
1,622,134, 22.3.27. Appl., 28.11.23).—An apparatus for 
separating from a gas mixture by refrigeration substances 
which are, respectively,, solid and liquid at the same 
temperature consists of jacketed condensing and convey
ing tanks containing baffles on which the solid con
densate collects, and a brine tank for receiving liquid 
condensate. C. O. H a r v ey .

Distillation of carbonaceous substances. T. M.
D avidson , and P a ten t  R eto r ts , L t d . (E .P . 263,933,
5.10.25).—A carbonising kiln, built in the form of a box, 
and open at the top, is filled with low-grade fuel. The 
fuel is ignited at the top and partly burnt by the admis
sion of air through ports in the side. Within the charge 
are distributed perforated tubes, each of which com
municates through a cock to an exhausting fan. The air 
admission and the removal of distillation products are 
regulated so that the distillation zone moves slowly down 
the kiln. S. P e x t o n .

Distillation of carbonaceous m aterials. B.
McCorm ick  (E.P. 265,046, 7.5.26).—Carbonaceous 
material is distilled in a continuous vertical retort in a 
stream of superheated steam. The steam flows counter- 
current to the material, which is supported on a rotating 
helical partition while undergoing treatment, and the 
primary oils, conserved by the presence of steam, are 
removed immediately into zones of lower temperature.

S. P e x to n .
Conversion of mineral oils and the like of high 

boiling point into aliphatic hydrocarbons of low  
boiling point. F. W. T odt and P . S u m pf  (E .P . 267,364,
2.6.26).—-Oils particularly suitable for engine fuels, and 
containing a minimum quantity of unsaturated hydro
carbons and no trace of aromatic compounds, are 
obtained in yields of up to 80% by a cracking process 
which involves passing vaporised heavy oils through a 
cylindrical retort lined with chamotte, charcoal, or the 
like, charged with porous material, e.g., pumice stone, 
coke, etc., and maintained at a temperature suitable for 
successful cracking. The operation is carried out in 
stages, each stage-being adapted (by virtue of tempera
ture or duration of treatment) to the cracking of that 
fraction of the oil or cracking residue with which the 
retort is fed. C. O. H a r v ey .

Conversion of heavy or com plex hydrocarbon 
oils into lighter oils. J. F. D o n nelly  (E .P . 243,339,
10.11.25. Conv., 21.11.24).—Hydrocarbon oil is cracked 
in a pipe coil under sufficient pressure to prevent vapori
sation, and is injected (after admixture with cooler oil to
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p re v e n t th e  fo rm a tio n  of so lid  p ro d u c ts) in to  an  expan
sion  ch am b e r co n n ec ted  w ith  a  reflux  condenser from 
w hich  a ll b u t  th e  h e a v ie s t frac tio n s  m a y  be  draw n  off for 
ad m ix tu re  w ith  th e  h e a te d  oil, th e  v ap o u rs  passing on to 
a n o th e r  condenser. C. 0 .  H arvey.

Conversion of higher-boiling hydrocarbons into 
lower-boiling petroleum hydrocarbons. C. B.
B u e r g e r , Assr. to Gu l f  R e f in in g  Co . (U.S.P. 1,623,025,
29.3.27. Appl., 22.7.25).—Oil, cracked by distilling with 
aluminium chloride, is freed from hydrochloric acid and 
other foreign matter by condensing the vapours with 
water brought into contact with them. C. 0 .  H arvey .

Production of lower-boiling distillates from 
higher-boiling petroleum hydrocarbons. A. J. H.
H addan . F ro m  Gu l f  R e f in in g  Co . (E.P. 267,386,
24.7.26).—50—75% of an oil is cracked to produce 
gasoline and kero.sene containing less sulphur and more 
saturated hydrocarbons than normal gas oil by distilling 
continuously with 1—3% of aluminium chloride, and 
removing the vapours as they are produced, preferably 
until at least 75% of the still charge has passed over.

C. 0 .  H \ rvey. 
Conversion of heavy into light hydrocarbons. 

C. A b -D e r -H a ld e n  (F.P. 610,448, 8.5.25).—The heavy 
hydrocarbon mixed with steam is passed through 
molten metal, the water being thereby decomposed into 
its elements at a temperature at which the hydro
carbon vapour is cracked. A. B. M ann ing .

Treatment of hydrocarbon oil. H. M. L asher, 
Assr. to K ansas Cit y  Gasoline  Co . (U.S.P. 1,622,453,
29.3.27. Appl., 16.11.20).—The oil is heated in one 
chamber and cracked by spraying over a fixed catalyst 
situated above the bottom of a second chamber so as to 
provide a quiet zone below the catalyst where uncracked 
oil and carbon may collect, the former being returned 
to the heating chamber. The lighter cracked products 
are withdrawn from above the catalyst.

C. 0 . H arvey. 
Cracking oils and tars. Soc. L uxembourgeoise des 

H y d ro ca rbu res, and F. B r im ey er  (E.P. 267,776,
20.7.26).—Oils are vaporised and cracked under their 
own pressure by continuous passage through a heated 
chamber, and, after condensation, the more volatile 
fractions are re-evaporated by subjection to the heat 
of the cracked vapours. After passage through a super
heater, the vapours enter a hydrogenating tower main
tained at a temperature not above 300°, mix with a 
stream of hydrogen sulphide (prepared by the action 
of hydrogen on a metal sulphide), and pass through a 
metallic mass which liberates nascent hydrogen and thus 
effects hydrogenation. C. 0. H arvey.

Manufacture of benzol and like aromatic hydro
carbons. I . W . H e n r y  (E.P. 267,359, 28.5.26).—  
Aromatic hydrocarbons are produced from carbon
aceous materials (e.g., powdered bituminous coal with 
or without admixture with limestone) by heating in a 
retort and subjection to a high-frequency oscillating 
electro-magnetic field in the presence of hydrogen. The 
carbon particles suspended in the gas become ionised 
and react, yielding enriched hydrocarbon gas.

C. 0 .  H arvey.

Manufacture of [anti-knocking] liquid fuels. I. G.
F a r b e n in d . A.-G. (E.P. 252,019,10.5.26. Conv., 8.5.25. 
Addn. to E.P. 226,731; B., 1925, 163).—The anti- 
knocking effect of iron carbonyl is enhanced and the 
quantity necessary reduced by adding to benzine 
containing more than 0-2 g./gal. of the carbonyl a 
non-metallic organic compound (other than an alcohol) 
containing oxygen or nitrogen (ketones, aniline, nitro
benzene, etc.), with or without the addition of an 
organic halogen compound (e.g., halogenides of ali
phatic or aromatic hydrocarbons). C. 0. H arv ey .

Motor fuels. D eu tsch e P e tr o le u ji-A .-G ., and
E. H. R ie s e n f e l d  (G .P . 436,945, 25.2.25).—A motor 
fuel is made by mixing alcohol and benzine, and adding 
chlorinated rape oil. This addition ensures uniform 
combustion in the motor, and homogeneous mixing of 
the alcohol and benzine. A. B. Ma n n in g .

Purification of benzene, benzine, and similar 
motor fuels. B e n z o l-V e rb a n d  G.m.b .H. (G.P. 436,944,
2.2.26),—The oils are freed from sulphur by being 
brought into contact with amalgams of the heavy 
metals, in the form of amalgamated metal shavings, 
wire, or netting, a t the ordinary or at higher tempera
tures. A. B. Ma n n in g .

Obtaining light oils by washing gases. I. G. 
F a r b e n in d . A.-G., Assees. of A.-G. f ü r  A n il in -F abr . 
(E.P. 254,287, 1.6.26. Conv., 25.6.25).—Light oils are 
removed from coal and natural gas by washing with 
the oil dissolved from mineral oils by extracting them 
with liquid sulphur dioxide (Edeleanu process), which 
takes up 6% of its weight of benzene as compared with 
3% taken up by tar or petroleum oil, and which shows 
no tendency to thicken. C. 0. H ar v ey .

Refining oils. H . 0. P a r k er , A ssr. to  Mathieson
A lk a li W orks (U .S .P . 1,622,879,29.3.27. A ppl., 22.1.25). 
— T he oil is p assed  th ro u g h  aqueous hypoch lo rite  so lu tion  
co n ta in in g  excess of cau stic  a lkali, a n d  ch lo rine  is 
in tro d u ced  in to  th e  so lu tion  n e a r th e  p o in t of e n try  
of th e  oil, w hich  th e re b y  com es in  c o n ta c t f irs t w ith  
th a t  p o rtio n  of th e  so lu tion  co n ta in in g  th e  h ig h est 
co n cen tra tio n  of h y p och lo rite . C. 0. H arvey .

Method of treating petroleum. R. Cross (U.S.P.
1,623,018, 29.3.27. Appl., 26.4.24).—A minor flow of 
oil is treated with chlorine, submitted to the action of 
light, and combined with the major flow.

C. 0. H a r v ey . 
Separation of hydrocarbon fractions. D. P yzel , 

Assr. to S im plex  R e f in in g  Co. (U .S .P . 1,622,737,
29.3.27. Appl., 23.8.23).—The partial vapour pressure 
of a portion of a mixture of hydrocarbons is reduced 
by injecting vapour having a different vapour tension 
(heat being supplied from the remainder of the mixture 
which is maintained under its initial vapour tension), 
and the mixture of vapour is removed. C. 0. H a r v ey .

Removal by centrifuging from fluid hydro
carbons of the solid hydrocarbons precipitating 
at low temperatures. B er g ed o rfer  E isen w er k  A.-G. 
(E.P. 267,038, 26.10.26. Conv., 16.8.26).—In a process 
for the centrifugal separation of paraffins frozen out 
from lubricating oils etc. the difference in sp. gr. 
necessary for successful separation is imparted to the
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mixture of oil and paraffins by adding a heavy solvent 
[e.g., trichloroethylene, carbon tetrachloride, etc.) for 
the liquid hydrocarbons instead of adding gasoline, as 
is common practice. Only relatively small proportions 
of these heavy solvents are required, and the paraffins 
travel to the centre of the bowl, where they arc removed 
along with some of the fluid hydrocarbons, the viscosity 
being kept sufficiently low, if necessary by the addition 
of a low-viscosity hydrocarbon. C. 0. H a r v ey .

Condensation of hydrocarbons. E. W . I som and 
J. E. B e l l , Assrs. to S in c l a ir  R e f in in g  Co. (U.S.P. 
1,623,790, 5.4.27. Appl., 10.9.23).—The hot vapours 
are injected into a large volume of cooled liquid con
densate, circulation being maintained by the incoming 
vapours. C. 0. H a r v ey .

[Liquid] fuels. J. F. P. d e  la  R ib o isie r e  (E.P. 
244,797, 17.12.25. Conv., 17.12.24).—See U.S.P.
1,558,967 ; B ., 1926, 6.

Removal of water from peat and the like. 0.
Sod erlun d , T . B oberg , and N. T e s t r u p , Assrs. to 
T echno-Chem ica l  L aborato ries, L t d . (U.S.P. 1,624,769,
12.4.27. Appl., 30.9.24. Conv., 7.11.23).—See E.P. 
228,628 ; B., 1925, 274.

Coal dry ing . 0. W. R andolph  (U.S.P. 1,623,553,
5.4.27. Appl., 24.12.23).—See E.P. 226,785 ; B., 1925, 
976.

Recovery of sulphur compounds of ammonia 
in the form of salts from gas m ixtures containing 
sulphuretted hydrogen and ammonia. F. S iem en s  
A.-G., and H. Bahr (E.P. 268,024, 23.12.25).—See F.P. 
609,931; B., 1927, 252.

Production of a porous m ass for storing explo
sive gases. G. D a l en , Assr. to A m erica n  G as- 
accumulator  Co. (U.S.P. 1,623,169, 5.4.27. Appl., 
14.8.22. Conv., 16.8.21).—See E.P. 203,255 ; B., 1923, 
1060 a .

[Discharging device for] washing and separating 
apparatus for coal and other minerals. E. D elc u - 
v e l l e r ie  (E.P. 265,112, 16.11.26).

[Burner for] combustion of pulverised fuel in 
furnaces. L. G rote (E.P. 264,563, 15.10.25).

Coal distillation (E.P. 266,402).—See I.
Pulverising m ill (E.P. 267,426).—See I.
Asphaltic road material (U.S.P. 1,620,813).—See 

IX.
Bituminous m ixtures (E.P. 267,317).—See IX.
Ionising retort (E.P. 267,358).—See XI.
Production of changes in dielectric carbon 

compounds (U.S.P. 1,621,143).—See XI.

III.—TAR AND TAR PRODUCTS.
Manufacture of pure naphthalene. A. von Sko pn ik  

(Chem.-Ztg., 1927, 5 1 , 211—212).—A suitable tar-oil 
fraction may contain 40% of naphthalene, but it is 
desirable to re-distil this in order to obtain the naphthal
ene with a suitable crystalline structure. The re-distilled oil 
is subjected to slow crystallisation in vessels of 13 cub. m. 
capacity, the oil drawn off, and the crystals drained on

stages beneath the crystallisers. They then pass through 
a breaker and are elevated, one third to a melting pan 
and two thirds to a mixing vessel where the melted por
tion is reincorporated with the rest. The whole is passed 
into the press at 50—60°, and the pressure, at first low, 
is gradually raised to 300 atm. The pressed naphthal
ene (m.p. 79-0—79-1°) is broken and passed into melt
ing pans. The melted naphthalene is washed with 1% 
of sulphuric acid (d 1 • 70) to remove moisture and then 
with 3% of acid (d 1-84). A sample of the washed 
naphthalene after distillation should give no red colora
tion with sulphuric acid. After water and alkali washes, 
the product should have m.p. 79-3—79-4°. It is sub
jected to vacuum distillation with indirect steam in a 
still having a high column, in presence of a little caustic 
soda (d 1-14). The temperature at the top of the 
column should be 135—150°, and that of the condensers 
105—120°, the latter being maintained with the aid of 
steam. Tests of the distillate are taken, and when the 
initial impurities are drawn ofi the m.p. rises sharply to 
79-9°. The pure liquid naphthalene is run into iron 
crystallising pans in a closed chamber, the cocks being 
controlled from outside on account of the naphthalene 
vapour. The aqueous fore-runnings and the resinous still 
residue are returned to the process. The refined product 
should give no coloration on melting with an equal 
volume of sulphuric acid or after remaining 2 hrs. on a 
watchglass over concentrated nitric acid. If the pressed 
naphthalene is washed with monohydrate (100% H 2S04) 
the final distillation may be omitted. The product is, 
however, not quite so good, and the working losses are 
greater. C. I r w in .

Pitch softening points. R. G. W . E a d ie  (J.S.C.I., 
1927, 46, 109—111 t ).—Softening points by the Kraemer 
and Sarnow, ring and ball, and £ inch cube-in-air methods 
are given for three grades of vertical-retort tar pitch, 
along with values for specific gravity, volatile matter, 
and free carbon content. A simple apparatus for 
determining softening points is described which gives 
values corresponding closely with those of the Kraemer 
and Sarnow and ring and ball methods.

Rapid determination of phenol in amm onia 
liquor and other solutions. R. D. W il l ia m s  (Ind. 
Eng. Chem., 1927,19, 530—531).—In the determination 
of phenols by their quantitative conversion into bromo- 
phenols, special care must be exercised to free the sample 
from impurities likely to react with bromine. Precise 
experimental details are given of a method involving 
the removal of cyanide as cvanate by adding a few 
drops of ammonium polysulphide, the expulsion of 
ammonia by boiling with an excess of sodium hydroxide, 
and the removal of sulphide by oxidation with hydrogen 
or sodium peroxide, or preferably by precipitation as 
lead sulphide by means of lead oxide or carbonate. 
The method may be used with equal facility for deter
mining phenols in ammoniacal liquor, ammonia still 
waste, benzene containing phenols, and sodium phenoxide 
solutions equivalent to a wide range of sodium hydroxide 
and phenol concentration. E. H o lm es .

Estonian shale oil. K og erm a n .—See II.
Preparation of 2-hydrindone from coal tar.

W a l t e r s .— See IV.
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P a t en ts .
Recovery of phenols from ammoniacal liquor 

or technical effluents. Zec h e  M. St in n e s , Assees. of
F. U l r ic h  (G.P. 436,522, 14.3.25. Conv., 3.2.26).— 
Phenols are recovered from ammoniacal or other liquors 
by extraction with a mixture of benzene or its homo
logues with the bases from a low-temperature or coke- 
oven tar. Tar oils from which the phenols have been 
removed, but which still contain the bases, may be used 
for the purpose, or the bases themselves may be used 
alone. Benzene containing 20% of pyridine or quinoline, 
or preferably such of their homologues as are only 
slightly soluble in -water, extracts phenol quantitatively 
from an ammoniacal liquor, from which benzene alone 
removes only 65%. The efficiency of the extraction 
is due to the chemical action of the bases ; the benzene 
acts merely as a diluent, and may be replaced by benzine 
or other neutral oil. A. B. Manning .

Manufacture of benzol etc. (E.P. 267,359).— 
See II.

Purification of benzene (G.P. 436,944).—See II.

IV.— DYESTUFFS AND INTERMEDIATES.
Analysis of m ixtures of the isom eric toluidines-

H. H. E v e r s  and N. Str a ffo rd  (J.S.C.I., 1927,46,114— 
117 t ).—The existing methods for the determination of 
p-toluidine in o-toluidine are reviewed and shown to be 
of limited accuracy. The determination of m-toluidine is 
effected by titration with standard brómate (Callan and 
Henderson, ibid., 1922, 41, 161 t ). The ■m-e/a-isomeride 
absorbs 3 atoms of bromine per molecule, whereas each 
of the remaining isomerides absorbs only 2 atoms ; hence 
the proportion of meta can be calculated. j;-Toluidine is 
determined from the setting point of the sample to which 
pure jj-toluidine has been added in known amount; 
from the data given, the proportion of this isomeride can 
readily be calculated. In such mixtures replacement 
of a portion of the ortho- by »¡afa-toluidine has no effect 
on the setting point obtained, hence the method is 
specific for determination of the para-isomeride.

Volumetric analysis of Malachite Green with 
titanous sulphate and titanous chloride solutions.
H. W il k in so n  and A. G. T y ler  (J. Soc. Dyers Col., 1927, 
43, 116).—Setoglaucine, Malachite Green base, oxalate, 
and double zinc chloride are decolorised gradually by 
titration with dilute titanous sulphate solution in 
4ZV-sulplniric acid in presence of Rochelle salt. With 
titanous chloride they are decolorised after the addition 
of a few c.c. of the reagent, but the colour returns in a 
few moments, disappearing and returning with each 
addition of the solution until the end-point is reached, 
when the colour no longer reappears (cf. Knecht and 
Hibbert, “ New Reduction Methods in Volumetric 
Analysis,” 2nd ed., p. 107). This latter behaviour is 
shown by Fast Green J.J.O. (sulphate) with both titanous 
chloride and sulphate. Acid Green G is decolorised gradu
ally with both reagents. E. H. Sharples.

Preparation of 2-hydrindone from coal tar. L. S. 
W a l ter s  (J.S.C.I., 1927,46,150—152 t ).— The following 
method is recommended for the preparation of 2-hydr- 
indone from the “ middle ” oil fraction of Woodall- 
Duckham vertical-retort tar. The fraction 175—185°

is re-distilled and, after washing with 10% sodium 
hydroxide solution and 10% sulphuric acid, the bromine 
value of the dry fraction, 176—182°, is determined. 
2 g. of the oil are dissolved in 10 c.c. of carbon tetrachlor
ide in a stoppered flask and kept in the dark for 1 hr. 
after adding 25 c.c. of 10% bromine in carbon tetra
chloride. Excess of 10% potassium iodide solution is 
added and the iodine titrated with 0 ■ 1/Y-sodium 
thiosulphate, a blank titration being performed on the 
bromine solution. Three fourths of the total bromine 
absorption is calculated to indene (1 mol. bromine =
1 mol. indene), and the indene fraction is then heated at 
150—160° with the amount of sodium calculated from 
this figure (at 110—120° if sodamide is employed), 2% 
of aniline being added as catalyst. The oil is decanted 
from the sodium-indene, the latter is crushed, added 
to 10 times its weight of ice-water, and distilled in 
steam. The oil is separated from the distillate, washed 
with 1% sulphuric acid, and converted into 2-bromo-3- 
hydroxyhydrindene by mixing with 10—15% of kiesel- 
guhr, emulsifying with 10 vols. of water, and adding 
slight excess of 10% bromine solution in 10% potassium 
bromide (cf. Read and Hurst, J.C.S., 1922, 121, 2550). 
The bromo-hydroxy-compound is refluxed for 1 hr. 
with 50% alcoholic potassium hydroxide (1 mol.), the 
alcohol distilled, and the residue refluxed 10—15 min. 
with excess of 20% sulphuric acid. On rapid steam 
distillation of this mixture, 2-hydrindone, m.p. 57—58°, 
is obtained. The bromo-hydroxy-compound cannot be 
prepared direct from the crude indene fraction.

R. B righ tm an .
Determination of carbon dioxide in carbonates 

[in dyestuffs]. T. Callan  (Analyst, 1927, 52, 222 ; 
cf. B., 1927, 42).—Hepburn’s modification of Van Slyke’s 
method of determining carbon dioxide in carbonates 
has been found useful with dyestuffs. The dry dyestuff 
is first wetted with 1—2 c.c. of alcohol to prevent 
frothing, and the reaction was found to be complete 
in 6 hrs. D. G. H e w e r .

P a t en ts .
Preparation of azo dyes. I. G. F a r b en in d . A.-G., 

Assees. of H. E ich w ed e  (G.P. 432,426, 11.4.24).—Diazo- 
tised amines or aminoazo compounds are coupled with 
monoazo dyes (or the corresponding li'-azimines) in 
which the second component contains at least one 
hydroxyl, in addition to the auxochromic group, capable 
of further coupling ; sulphonic and carboxylic groups 
are excluded from all components. The dye 1 : 7-amino- 
naphthol resorcinol is coupled withp-nitrodiazobenzene 
(2 mols.) ; the product, reduced and tetrazotised, gives 
a deep black when coupled on the fibre with
2 : 3-hydroxynaphthoic anilide. The dye from 2 : 7- 
aminonaphthol diazotised and coupled acid with 
2 : 7-aminonaphthol, is developed on the fibre with 
diazotised methyl 4-nitro-2-aminobenzoate for a fast 
yellow-brown. C. H o l l in s .

Diazo preparations. I. G. F a r b e n in d . A.-G., As3ees. 
of K . Sch nitzspah n  (G.P. 430,621, 13.2.25).—A mixture 
of the mineral acid salt of a diazotisable amine, with or 
without excess of mineral acid or of acid salt, a diluent, 
and a dry nitrite, remains stable and easily wetted even 
after long keeping at 60—65°. C. H o l lin s .
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Manufacture of vat dyes and intermediates.
0. Y. I m ra y . From Soc. Ch e m . I n d . in  B asle (E.P. 
267,177, 12.10.25). — Chloro-2-mcthylphenyUhioglycollic
acid, m.p. 104°, prepared from 6-chloro-o-toluidine, ia 
converted by means of phosphorus trichloride and 
aluminium chloride into G-chloro-3-hydroxy-l-mclhyl- 
IhionaphtJiene [6-chloro-7-methylthioindoxyl], m.p. 102— 
103°, volatile in steam, which condenses with ^-nitroso- 
dimethylaniline to form the y-dimelhylaminoanil, m.p. 
256—257°, of Q-cJdoro-7 -metliylthiosalin, m.p. 154° 
(obtained by hydrolysis of the anil with sulphuric acid). 
The thioindoxyl is oxidised by air to the thioindigo 
(carmine red on cotton from a greenish-yellow vat), or 
may be condensed with acenaphthaquinone (for orange), 
isatin a-anil (violet), 5 : 7-dibromoisatin (red-brown), 
a-naphthathioisatin (bordeaux-red), bromo-j3-naphtha- 
thioisatin (from 5-bro mo - (3 -naphthyla mine, brown), or 
with the ^-dimethylaminoanils of 6-chloro-4-methyl- 
thioisatin (bluish-red), 6-ethoxythioisatin (bluish-scarlet), 
thioisatin (red), 6-chloroisatin (red), and 4-chloro-p3- 
naphthathioisatin (violet). C. H o l l in s .

Manufacture of diamino- and aminohydroxy- 
diaryl sulphones from sulphinosalicylic acids and 
quinoneimines. W. Ca r pm a el . From I. G. F a r b 
e n in d . A.-G. (E.P. 267,366, 7.6.26).—Intermediates for 
indamines, indophenols, and chromable azo dyes are 
prepared by condensing an o-hydroxycarboxysulphinic 
acid with a quinone mono- or di-imine, or with a 
j)-dianiine or jj-aminophenol and an oxidant. The 
diamines are readily acylated in the amino-group remote 
from the sulphone grouping. 5-Sulphinosalicylic acid is 
condensed with ^-benzoquinonedi-imine (or with a 
mixture of ^-phenylenediamine hydrochloride and ferric 
chloride) to give 2 : 5-diaminoA'-hydroxy-3'-carboxy- 
diphenyl sulphone in 85—90% yield. 2 : 5-Diamino- 
anisole or -phenetole or p-aminodimethylaniline may be 
used in place of the y-phenylenediamine, and 5-sulphino- 
o-hydroxytoluic acid in place of the salicylic derivative. 
5-Sulphinosalicylic acid is also condensed with a mixture 
of ferric chloride and ^-aminophenol, giving 2-amino- 
5 : ‘i'-dihydroxy-Z'-carboxydiphenyl sulphone; the 4 : 5'- 
dimelhyl derivative is similarly prepared from 5-sulphino-
o-hydroxytoluic acid and 5-amino-o-cresol. The mono
amines may be diazotised and coupled with resorcinol for 
yellow dyes, or with R-acid for red dyes.

C. H o l l in s .
Manufacture of condensation products of the 

anthraquinone series. I. G. F a r b e n in d . A.-G., Assees. 
of F a r b w . vorm . Me is t e r , L u c iu s , & B r u n in g  (E.P. 
252,029, 11.5.26. Conv., 11.5.25). — 3-Aroylbenzan- 
thrones, when fused with alkali, give good yields of 
compounds of the dibenzpyrenequinone type. Benz- 
naplitliapyrenequinonc, obtained in this way from 3-a- 
naplithoylbenzanthrone, m.p. 244—245° (the condensa
tion product from benzanthrone-3-carboxylic chloride 
and naphthalene), dyes cotton brownish-orange from a 
red vat. C. H o l l in s .

Manufacture of [indigoid] intermediates and 
dyes of the anthraquinone and anthracene series.
Soc. Ch e m . I n d . in  B asle (E.P. 249,489,19.2.26. C onv.,
18.3.25. Addn. to E.P. 210,413 ; B ., 1925, 66).—1(2)- 
Halogenoanthraquinone-2(l)-carboxylic acids are treated

with sodium hydrogen sulphide to give the mercaptan, 
which is reduced to the mercaptoanthracenecarboxylic 
acid, and then condensed with halogenoacetic acid to give 
the thioglycollic-carboxylic acid, which on cyclisation 
with acetic anhydride and sodium acetate gives 1 : 2- 
or 2 : 1-antlirathioindoxyl. Further, l-carboxy-2- 
anthraquinonylthioglycollic acid, prepared from 2- 
halogenoanthraquinone-l-carboxylic acid and thiogly- 
collic acid, or from 2-mercaptoanthraquinone-l-carb- 
oxylic acid and halogenoacetic acid, is cyclised to anthra- 
quinone-2 : 1-thioindoxyl, or is reduced to 1-carboxy- 
anthryl-2-thioglycollic acid. The thioglycollic acids 
and thioindoxyls so prepared are condensed with isatins, 
thioisatins, acenaphthaquinone, ß-naphthaquinone, etc., 
or are oxidised to s}^mmetrical thioindigos. The dyes 
may finally be halogenated. The following compounds 
are described: l-mercaptoanthraquinone-2-carboxylic
acid, the 2 : 1-isomeride, and the corresponding anthra
cene derivatives; 2-earboxy-l-anthrylthioglycollic acid, 
the 1 : 2-isomeride, and the corresponding thioindoxyls 
(the 1 : 2-thioindoxyl has m.p. 200°) ; 1-carboxyanthra- 
quinonyl-2-thioglycollic acid and the corresponding 
thioindoxyl; vat dyes by oxidation of 2 : 1-anthrathio- 
indoxyl (yellowish-bordeaux on cotton) and the 1 :2 -  
isomeride (yellowish-brown), by oxidation of 1-carboxy- 
2-anthraquinonylthioglycollic acid (brownish-grey), by 
condensation of 2-earboxy-l-anthrylthioglycollic acid 
with isatin-a-auil (greyish-violet), and by condensation of
1-carboxy - 2 - anthraquinonylthioglycollic acid with 
acenaphthaquinone (brownish-orange). Eleven other 
condensations for vat dyes are tabulated, the colours on 
cotton being brown or bordeaux, except in the case of 
the product from 1 : 2-anthratliioindoxyl and the y-di- 
methylaminoanil of 2 : 3-anthrathioisatin, which gives 
yellowish-green dyeings. C. H o l l in s .

Manufacture of tetrahalogenated 4 : 4'-dimethyl- 
thioindigotins. I .  G. F a r b e n in d . A.-G., Assees. of 
F a r b w . vorm . Me is t e r , L u c iu s , & B r ü n in g  (E.P. 
254,340, 28.6.26. Conv., 27.6.25).—Bright reddish- 
violet vat dyes, fast to boiling, are obtained by chlorina
tion or bromination of 6 : 6'-dichloro- (or bromo-)4 : 4'- 
dimethylthioindigotin, preferably in chlorosulphonic 
acid or nitrobenzene in the presence of a little iodine. 
The halogen enters the 5 : 5'-positions. C. H o l l in s .

Manufacture of hexasubstituted thioindigotins.
I . G. F a r b e n in d . A.-G., Assees. of F a r b w . vorm . Me is t e r , 
L u c iu s , & B r ü n in g  (E.P. 254,743, 2.7.26. Conv.,
2.7.25. Addn. to E.P. 254,340 ; preceding abstract).— 
The method of the prior patent is applied to the produc
tion of 5 : 5'-dichloro- and 5 : 5'-dibromo-derivatives of 
4 : 4 ': 6 : 6'-tetrahalogeno-, 4 : 4 ':  6 : ö'-tetrametliyl-, 
and 4 : 4'-dihalogeno-6 : 6'-dimethyl-thioindigotins, 
which are violet vat dyes for cotton. C. H o l l in s .

Manufacture of [azo] dyestuffs. F . Straub  and 
H . Sc h n e id e r , Assrs. to Soc. Ch em . I n d . in  B asle 
(U.S.P. 1,624,637, 12.4.27. Appl., 6.3.25. Conv.,
20.3.24).—See E.P. 231,149 : B ., 1925, 875.

V.—FIBRES ; TEXTILES; CELLULOSE; PAPER.
Effect of alkalis on wool. II. Effects of sodium  

and potassium  compounds and of temperature.
H . C. Ch a p in  (Proc. Amer. Assoc. Textile Chem. Colorists,
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1927, 42—46).—In solutions of ecjuimolecular concen
tration, sodium and potassium carbonates produce an 
equal weakening effect. Tlie effect of sodium or potas
sium soap is small compared with that of the hot water 
in which it is dissolved, and much smaller than that 
of 0 • 12V-sodium or potassium carbonate solution. 
The weakening effect of alkali carbonate solution may 
be reduced by the simultaneous presence of a soap. 
A rise of 1° in scouring temperature near 50° has the 
same weakening effect as an increase of 25% in carbonate 
concentration near 0 • 2N .  C h e m ic a l A b s tr a c ts .

Dehydration of sulphite spirit with quicklime. 
E. S chlum berger  (Papier-Fabr., 1927, 25,180—183).— 
A method depending upon the elevation of the critical 
separation temperatures of alcohol-petroleum mixtures 
by the addition of small quantities of water was used to 
investigate the dehydration of liquid and gaseous 
sulphite spirit by lime. A curve for the critical separa
tion temperatures of a series of alcohol-petroleum- 
water mixtures of known water content was first obtained, 
and similar temperatures observed for sulphite spirit 
mixtures then gave directly from the curve the water 
content of the spirit. Impurities present in the latter, 
e.g., aldehyde etc., do not affect the measurement. 
With liquid spirit of 94—96% alcohol content, dehydra
tion was carried out at different temperatures and. 
corresponding pressures in an autoclave, the time in 
hrs. for the change of a 94% into 98-5% spirit being 
taken as a measure of the dehydration velocity. A rise 
in temperature of 10° increases this velocity 2—3-fold, 
and it is of secondary importance whether the lime is 
in the form of powder or coarse lumps, or whether the 
mixture is stirred or not. I t  is suggested that the 
dehydration velocity in the heterogeneous system 
Jimesoiid-alcoholuquid is dependent not upon diffusion 
(stirring, and the surface development of the lime), 
but upon a slowly proceeding chemical reaction— 
apparently the decomposition of an alcohol hydrate. 
The lime is the more effective the less its water content, 
i.e., the better it is burnt, marble lime being somewhat 
less efficient than equally well burnt, but less dense, 
mortar lime. The most favourable proportion for the 
dehydration is 125% of the theoretical amount of lime 
necessary. As less than 1% of alcohol remains in the 
lime before the combined water passes over, the dis
tillation yield is about 99%. For gaseous spirit, with 
lime heated at 100°, contact for 15 sec. suffices to dehy
drate a spirit from 6% to 0-5% water content. In this 
case, however, the lime increases in volume about 5-fold 
through slaking; further, it disintegrates into a very 
fine powder which is carried over during the distillation, 
and requires several days to settle out. The advantage 
of this method consists in the possibility of a continuous 
process, and still more in the saving of the total heat of 
vaporisation of the alcohol, which for 1 kg. amounts to 
about 270 kg.-cal. The disadvantage lies in the increased 
space required for treatment in the gaseous state.

B. P. R id g e .
P a ten ts .

Preparation of plant fibres, particularly jute, 
resistant to washing. G. G. Gu a r n ie r i (F.P. 611,289,
16.2.26).—Fibrous materials are immersed in a bath 
containing enzymes capable of rapidly attacking glutin

ous impurities, and are then bleached with an alkali 
hypochlorite, soured, and thoroughly washed.

A. J. H all .
Production of fine, soft viscose fibres with good 

physical properties. I .  G. F a r b en in d  A.-G., Assees. 
of H . L um m erzheim , J. H u b er , and P. E cicert (G.P. 
436,792, 9.8.23).—Highly dispersed emulsoids, preferably 
of vegetable origin, are added to the liquor for dissolv
ing the xanthate. L. A. Co les.

Preparation of aqueous em ulsions of substances 
insoluble in water. Chem. F a b r . P ott & Co. (Swiss 
P. 115,701, 28.4.24. Conv., 9.7.23).—Aqueous emulsions 
of such substances as tetralin and cycZohexanol which 
are useful agents in the washing and scouring of animal 
and vegetable raw textile materials, arc prepared by 
means of small quantities of at least one emulsifying 
agent, e.g., water-soluble sulphonic acids (or their salts) 
of substituted aromatic hydrocarbons (especially naph
thalene derivatives), such as the sodium salt of propyl- 
naplithalenesulphonic acid. A. J. H a l l ,

Production of patterned weaving effects. H e b e r - 
l e in  & Co. A.-G. (E .P . 262,477," 6.12.26. Conv..
5.12.25).—Fabric is woven from both ordinary and 
nitrated vegetable fibres, treated locally with an alkali, 
and subsequently heated or steamed, the nitrated fibres- 
being thus removed from the treated parts. Alternatively, 
the material is printed with a resist or a denitrating 
agent, or printed with a resist, denitrated, and the resist 
removed before being passed through an alkaline solu
tion. Finally the whole fabric is made insensitive to 
subsequent alkaline treatment by being denitrated.

B. P . R id g e .
Mercerising vegetable fibres. I .  G. F a r b e n in d . 

A.-G., Assees. of L . L ochn er  (G.P. 433,733, 16.9.24).— 
The tenacity of the fibres is increased 40—50%, and they 
are not turned yellow, by treating them, before or after 
spinning, a t a low temperature, with a hypochlorite 
mercerising bath of d 1-162. L . A. Co l e s .

Manufacture of hollow artificial textile fibres. 
W. J. T en n a n t . From J. R ou sset  (E.P. 267,187,11.11.25. 
Cf. E.P. 189,973; B„ 1923, 91 a ).— The usual cellulose 
solutions (e.g., cellulose acetate in a mixture of acetone 
and alcohol) are spun into a cell containing air a t a tem
perature substantially higher than the b.p. of the solvent 
used, a comparatively high rate of flow of this air being 
maintained in order to produce an active superficial 
evaporation from the filaments as they emerge from the 
nozzle. B. P. R id g e .

Manufacture of a non-hygroscopic pulverulent 
product from sulphite-cellulose waste liquor.
I . G. F a r b e n in d . A.-G., Assees. of A.-G. fu r  A n il in - 
F a b r . (E.P. 250,956, 15.4.26. Conv., 15.4.25).—The 
total solid content of the liquor is obtained in a dry 
non-hygroscopic form either by evaporating the liquor 
at a temperature above 100° (e.g., on a drying drum at 
140°) or by first heating it a t a temperature above 100° 
and then evaporating it. Maximum stability of the 
product in air is obtained by subsequently heating it for 
a short time at a high temperature (e.g., at 180°).

B. P . R id g e .
Manufacture of cellulose. H. W alker  (E.P.267,226, 

12.12.25 and 19.7.26).—Cellulose pulp is obtained from
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the leaves and stems of unripe potato plants (or other 
solanaceæ) by alternate freezing and thawing alone, 
or by such treatment followed by open or pressure 
boiling with water or sodium hydroxide solution.

B. P. R id g e .
[Manufacture of] artificial silk  from nitrocellu

lose. J. D e l p e c h  (Addn. No. 30,982, 6.10.25, to P.P. 
561,614).—Pyroxylin is dehydrated before conversion 
into spinning solutions. A. J .  H a l l .

Bleaching cellulose acetate. R. B aybutt  and
E . S. F arro w , j u n ., Assrs. to E astm an  K odak Co. 
(U.S.P. 1,623,519, 5.4.27. Appl., 28.10.25).—Cellulose 
acetate is bleached by bringing ozone into active contact 
with it, W. G. Ca r e y .

Production of artificial leather. R. Cla v el  (F.P.
611,401, 30.5.25).—Cellulose esters are treated with 
aromatic hydroxy-compounds and with metal compounds.
E.g., cellulose acetate is successively treated with 1% 
tannin solution at 70—80°, washed, treated with 3% 
ammoniacal bismuth nitrate solution for 1 hr., the 
temperature being gradually raised to 65°, steeped in 
ferric chloride solution, washed with dilute hydrochloric 
acid, dyed, dried, calendered, and printed. Zinc, 
silver, and iron salts can be used instead of bismuth 
nitrate. L. A. Co l es .

Production of waterproof m aterials from textiles, 
paper, and the like, by impregnation with metal 
chlorides. A V ohl & Co., A.-G. (G.P. 433,983, 8.8.25. 
Addn. to G.P. 377,659 ; B., 1923, 971 a ).—The necessity 
for heating the material on rollers to effect partial 
hydrolysis of the cellulose to amyloids, as described in 
the earlier patent, is avoided by using a bath of d 1 • 616—
2-244 maintained at 60—90°. L. A. Co l e s .

Production of film s not sensitive to electrical 
action. P a t h é  Cin ém a  (An c ie n s  Ë ta bl . P a t h é  F r è r e s ) 
(F.P. 611,136—7, 26.5.25).—Nitrocellulose films are
coated on the one side with the photographic emulsion, 
and on the other with a mixture of (a ) cellulose nitro- 
acetate, or (b ) cellulose benzoate, with a plasticising 
agent. L. A. Co l es .

Altering the viscosity of m aterials containing 
cellulose. H. P. B assett  (U.S.P. 1,620,938, 15.3.27. 
Appl., 19.12.23).—Cellulose fibre is heated with 0-05— 
1% sulphuric acid at 20—100°, washed, treated ■with 
0-1—2-5% sodium hydroxide solution, and washed 
again. The product when dissolved in the usual solvents 
for cellulose gives solutions of high or low viscosity, 
according as the weaker acid and the lower temperature, 
or the stronger acid and the higher temperature, have 
been employed. T. S. W h e e l e r .

Waterproofing textile and other m aterials.
C. J. Moreton  (U.S.P. 1,625,672, 19.4.27. Appl.,
22.1.26. Conv., 24.12.25).—See E.P. 262,605; B., 
1927,165.

Manufacture of a cellulose product having the 
appearance of wool. A. P e l l e r in  (E.P. 263,727,
12.2.26. Conv., 30.12.25).

Apparatus for boiling or otherwise treating 
cork and like m aterials. W. B r id g e s  (E.P. 267,652,
11.1.26).

Means for obtaining fibrous materials from the 
stalks of hemp and like plants. F. B. D e h n . From 
F abricord  I n c . T ru stee  (E.P. 267,763, 31.5.26).

[Spinning head] for spinning artificial silk.
A. E. O’D e l l . From B e r l in -Iva rlsruh er  I n d u st r ie -  
w e r k e , A.-G. (E.P. 267,727, 12.4.26).

[Paper-]pulp forming machine. C. J. K e e n a n ,
E. P. K e n n e d y , and G. H. K ir sc h , A ssrs. to A laska 
P u lp  & P a p e r  Co. (U.S.P. 1,621,671, 22.3.27. A ppl.,
9.2.26).

Treatment of glass (E.P. 267,428).—See YIII.

VI.—BLEACHING; DYEING; PRINTING; FINISHING.
Progress in the application of vat dyes. F. M.

R ow e  and C. P. B ea n  (J. Soc. Dyers Col., 1927, 43, 
99—105).—A review of the application of vat dyes 
and an investigation of the properties and application 
under varying conditions of development on cotton and 
wool of Soledon Jade Green, Soledon Brilliant Purple 
RR, and Soledon Yellow G. In dyeing cotton and wool 
from a Glauber’s salt bath more level dyeings are obtained, 
particularly with wool, by entering the material into the 
cold bath instead of a warm bath as recommended 
by the manufacturers. Soledon Yellow G gave the 
best results when the material, previously boiled out 
in 2% sodium carbonate solution and rinsed lightly, 
was entered into the cold dye-bath, which was heated 
quickly to 50°, then during \  hr. a t 70°, and kept at 
that temperature for £ hr. The presence of the trace of 
alkali prevented any decomposition in the dye-bath, but 
diminished the rate of exhaustion. The behaviour of 
cotton and wool dyed with these dyes on development 
with mineral acids, nitrous acid, acid persulphate, acid 
ferric chloride, and acid dichromate is described.

E. H . Sh a r pl e s .
Cloth dyeing for rubber-proofing. H . L . H ockney  

and C. W. B an croft  (J. Soc. Dyers Col., 1927, 43, 
105—110, and Trans. Inst. Rubber Ind., 1927, 2, 435— 
445).—The precautions necessary in the dyeing of 
cloth for rubber-proofing are discussed. The pronounced 
tendering effect of traces of mineral acidity in materials 
to be hot cured and of oxalic acid in the steam cure is 
emphasised. The presence of minute amounts of metals 
in the cloth accelerates the degradation by oxidation of 
the vulcanised rubber, the most common and deleterious 
being copper. Rubber cured by the cold process is most 
susceptible to traces of copper, and it is considered that 
cloth containing 0-01% or more of copper is useless for 
proofing, and thus those dyeing processes directly 
employing copper salts and dyeing or dye-making plant 
containing copper fittings arc to be avoided. Manganese 
is not as dangerous as copper, but it is not advisable 
to use the permanganate process for bleaching. The 
presence of grease or oil, especially in presence of a trace 
of copper, has a very deleterious effect on the physical 
properties of the rubber, and they should not be present 
in amounts more than 2%. The effect of the curing 
processes on the dyes is discussed, and it is considered 
that it is almost imperative to submit sample dyeings to 
the actual conditions of proofing. E. II. Sh a r pl e s .

Applications of vat colours in printing. L. 
S m ith  (J. Soc, Dyers Col., 1927, 43, 110—114).—A
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description of the methods employed and the practical 
difficulties encountered in printing with vat dyes.

E. H. Suarples.
P a t e n t s .

Production of fast-coloured discharges on fast 
dyeings. I. 6 . F a r b e n i n d .  A.-G., Assees. of F a rb w . 
v o rm . M e i s t e r ,  L u c iu s ,  & B r u n i n g  (E.P. 246,183,
19.1.26. Conv., 19.1.25).—Two vat dyes are used, one 
of which is not fast to formaldehydesulphoxylate in the 
presence of Leucotrope W, the other being fast to these 
reagents. The material is dyed with the dischargeable 
vat dye and then printed with a paste containing the 
fast vat dye, together with Leucotrope W, formaldehyde- 
sulphoxylate, anthraquinonc, etc. Suitable pairs of 
dyes are Indanthrene Orange RRT printed on Indan
threne Olive R ; Indanthrene Blue 3G and Indanthrene 
Y ellow G on Indanthrene Red-violet RH ; Indanthrene 
Violet BN on Indanthrene Brown G ; Indanthrene 
Brilliant Blue R on Helindone Fast Scarlet B.

C. H ollins.
Dyeing and printing cellulose esters. J. Y.

J o h n s o n .  From I. G. F a r b e n i n d .  A.-G. (E.P. 267,695,
25.2.26).—Sulpliamic acids or sulphamates, especially 
the iY-sulphonic acids derived from aminoanthraquinones, 
dye cellulose esters; the dyeings may further be 
developed with diazo compounds, or may be diazotised 
and coupled with suitable components. Examples are 
the sulpliamic acids derived from 1 : 4-diaminoanthra- 
quinone (reddish-violet), 1 : 5-diaminoanthrarufin (red
dish-blue), 1 : 4-aminomethoxyanthraquinone (bluish- 
red), 4-aminobenzeneazo-p-naphthol (reddish-orange), 
2 : 4-dinitro-4'-aminodiphenylamine (golden-yellow).

C. H o l l in s .
Protection of animal fibres in mordant dyeing.

I. G. F a r b e n i n d .  A.-G., Assees. of K. D a i m l e r ,  G. B a l l e ,  
and F .  J u s t  (G.P. 435,899,21.12.23).—R e sin o u s  sulphonic 
acids obtained from condensation products of aromatic 
or hydroaromatic hydrocarbons with sulphur chloride, 
alkyl, aryl, or aralkyl chlorides, alcohols, etc. arc added 
to the mordanting and dyeing baths. An example is 
sulphonated benzylnaphthalene resin. C. H o l l in s .

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

Manufacture of sulphuric acid. The Tenteleff 
process. P. P. B u d n ik o v  (Chem.-Ztg., 1927, 51, 
209—210, 230—232).—The plant and process differ in 
various details from the Badische process. The burner- 
gas after dust deposition is passed downwards through a 
lead cooling tower surrounded by an iron water jacket 
with cross connexions passing through the tower. The 
gas leaves at the bottom a t 90—120°, and some dilute 
and impure sulphuric acid is condensed and drawn off. 
Coke or quartz filters are now not used ; the gas is passed 
through a washer in the shape of a heavy lead bell 
with water jacket, in which the wash water is changed 
once daily. I t  then enters the washing tower, which 
consists of five superimposed lead cylinders fitted with 
perforated bells. Contact is further promoted by perfor
ated plates in each section, and the water is changed either 
intermittently or continuously. In some cases alkali 
is added to the water in both types of washer to assist

in removing chlorine. The gas is then dried in four coke 
towers of lead, the last three of which are fed with 
sulphuric acid of increasing concentration. The moisture 
content of the dried gas, determined by means of 
phosphorus pentoxide, should not exceed 0-01%. The 
dried gas enters a cigar-shaped vessel which serves as n 
reservoir for the compressors and also for the deposition 
of entrained acid spray. After passing the compressors 
the gases are freed from oil in two lead-lined iron vessels 
charged, respectively, with coke and asbestos, and are 
preheated at 220—240°. The converter consists of a
wide upper part containing the principal contact mass of 
platinised asbestos, and a narrower lower part having 
25 perforated plates with further contact masses between 
them. Conversion averages 96%. Three absorbers in 
series are used for an output of 10 tons of sulphur trioxide 
per 24 hrs. These are enamelled cast-iron vessels with 
four inlet pipes, fed continuously with acid and cooled 
with water. The last absorber produces monohydrate. 
The exit gases contain 0-01% S03. Alternative forms of 
some of the apparatus are described and dimensions 
given. C. I r w i n .

Active forms of silicic acid (silica gel) and their 
adsorptive powers. O. R u f f  and P. M a u t n e r  (Z. 
angew. Chem., 1927, 40, 428—434).—Largely a critical 
review of the literature. It- is suggested that the 
adsorptive power of a solid depends on three effects : 
(a) an unspecific, purely surface effect, analogous to the 
adsorption of gases, (b) a specific adsorption of substances 
of molecular dispersity, (c) adsorption of colloids, which 
for very small particles is specific, but for large particles is 
a kind of filter action. Silica gel adsorbs appreciable 
quantities of acetic acid from aqueous solution, and also 
smaller quantities of aniline. In respect of the adsorp
tion of acetic acid from solution in petrol, kieselguhr 
dried at 350° is superior to ordinary ground quartz or 
powdered vitrified quartz, but is not so good as silica gel.

R . Cu t h il l .
Causes of discoloration of ammonium sulphate 

produced at coking plants. A. W e i n d e l  (Brennstoff- 
Chem., 1927,8,104—107).—The grey colour of “ neutral” 
ammonium sulphate is primarily due to iron sulphide, 
and to a less extent to sulphides of lead and copper. 
Arsenic sulphide, being yellow, may be disregarded in 
this respect. The discolouring effect of tarry substances 
present in the crude ammonia liquor is negligible. 
Sulphuric acid made by the contact process is preferable 
to chamber acid, as it contains less metallic impurities, 
and the traces of nitrogen oxides in chamber acid increase 
its corrosive action. Acid sulphate may be neutralised 
either before or after centrifuging, or in the centrifuge 
itself. In no case is complete neutralisation attained, 
the “ neutral ” salt containing both free acid and free 
alkali. Neutralisation with ammonia liquor in the 
centrifuge leads to an undue amount of copper in the 
mother-liquor, due to corrosion of the copper basket 
and gauze. The two methods recommended a re : 
neutralisation of the hot salt and mother-liquor, before 
centrifuging, with gaseous ammonia free from hydrogen 
sulphide, or the treatment of the centrifuged acid salt 
with ammonia gas or solution free from hydrogen sul
phide. I t  is for many reasons advantageous to remove 
the tarry matter from the crude ammonia liquor before
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it reaches tlie still, and this may be done by filtering it 
through a crushed hydrophobic substance, such as 
coal dust. W. T. K. B ra unholtz .

Volumetric determination of m agnesium  in 
m agnesium  chloride solutions. J. E. W. R hodes 
(J.S.C.I., 1927. 46, 159—160 t ).—2-5 c.c. of a solution 
containing 30—35% of magnesium chloride, or an 
equivalent amount of a weaker solution, are run into a 
weighed 100 c.c. flask. The flask is again weighed and 
filled to the mark with 0 • 25Ar-baryta solution, shaken, 
and kept for 4 hrs. 25 c.c. of the supernatant 
liquor are then pipetted off and titrated with 0-1IV- 
hydrochloric acid in presence of phenolphthalein. The 
'first disappearance of colour is the correct end-point. 
The percentage of magnesium chloride found is usually 
within 0-15 of that found by gravimetric analysis.

Stability of titanous sulphate solutions in air.
H. W il k in so n  and A. G. T y l e r  (J. Soc. Dyers Col., 
1927, 43, 114—115).—A titanous sulphate solution 
having a fair degree of stability is prepared as follows. 
1500 c.c. of 4V-sulphuric acid are run into a 2-litre stock 
bottle, and zinc amalgam is distributed evenly over the 
bottom. A few pieces of granulated zinc are added to 
remove the dissolved oxygen, and a layer of solvent 
naphtha is run over the surface of the liquid. 30 c.c. of 
commercial titanous sulphate solution are made up to 
200 c.c. with 4A7-sulphuric acid in a conical flask, and 
a quantity of zinc amalgam is added. Carbon dioxide 
is passed through the liquid, which is boiled until a 
clear violet solution is obtained. I t  is then cooled and 
decanted into the stock bottle. With simple stan
dardisation with potassium permanganate from time to 
time such a solution is very convenient for technical 
purposes, although for accurate work the solution must 
be kept under an atmosphere of hydrogen, as recom
mended by Knecht and Hibbert. E. H. Sh a r p l e s .

Ionic exchange of zeolitic silicates with hydro- 
lysable salts. I. Experim ents with permutite.
H. K a p pe n  and F. R u n g  (Z. Pflanz. Diing., 1927, A8, 
345—373).—The effect upon the exchange acidity 
shown by a pure sodium and calcium permutite of 
treatment with various salts has been studied in detail. 
The results of experiments with ferric chloride, chromic 
sulphate, and aluminium chloride indicate that it is 
impossible to obtain a direct exchange of ferric, chromic, 
and aluminium ions with the bases of the permutite. 
I t  is considered tha t the physical condition of the 
permutite accounts for this. On the other hand, 
treatment with ferrous, cupric, and zinc salts gives 
permutites in which exchangeable, ferrous, cupric, and 
zinc ions are present. The formation of aluminium, 
permutite. by treatment with acids was also studied. 
The discussion of the bearing of these results on problems 
of soil acidity is deferred until the results of experiments 
with natural crystalline silicates are available.

C. T. G im in g h a m .
Carbon dioxide in carbonates. Ca l la x .— S ee IV.
Toxic action of selenium  and tellurium  com 

pounds. Sto v er  and H o p k in s .— S ee XVI.
P a t en ts .

Manufacture of nitric acid. C. T oniolo  (E.P. 
267,721, 27.3.26).—Instead of absorbing oxides of

nitrogen from the combustion of ammonia or other 
source in refrigerated dilute acid circulating in towers 
in counter-current to the gases (cf. E.P. 121,635 ; B., 
1919, 104), the acid and the gases both enter the towers 
through the top, the hot gases thereby undergoing sudden 
cooling by the acid, which is cooled to near zero before 
entry. The gases instead of the acid may he cooled to 
considerably below zero, the acid circulating in the 
absorption towers at a higher temperature, but not so 
high as to cause dissociation. The refrigeration of the 
gases may be brought about in towers through which 
strongly cooled nitric acid circulates in the same direction 
as the gases. W. G. Ca r ey .

Production of hydrochloric acid and m agnesia.
V e r e in  f ü r  Chem. & M e t. P ro d .  (G .P . 436,241,11.3.25). 
—Magnesium chloride or oxychloride is treated with 
steam in a revolving tube furnace heated both internally 
and externally. L. A. C o le s .

Evolution of hydrocyanic acid [for fumigation].
H . L e h re c k e ,  Assr. to R o e s s l e r  & H a s s l a c h e r  
C h e m ic a l Co. (U.S.P. 1,620,365, 8.3.27. Appl., 20.10.25. 
Conv., 6.11.24).—Anhydrous zinc chloride absorbs 
3 mols. of anhydrous hydrogen cyanide, which is liberated 
on exposure of the product to the action of moisture. 
For fumigation it is of advantage to add an excess of
zinc chloride or other substance with a large heat of
hydration. T. S. W h e e l e r .

Production of colloidal silicic acid solutions.
M. P r Xto riu s  and K. W o lf (F.P. 612,486, 8.3.26. Conv.,
18.3.25).—Sodium silicate solution is electrolysed in a 
cell containing at least three diaphragms constructed of 
non-reacting material, such as wool, asbestos, or alumina, 
between the two poles. L. A. Co l es .

Recovery of titanic acid, iron, and m agnesia from  
titaniferous ores. F. E. Bachsian  (U.S.P. 1,618,795,
22.2.27. Appl., 18.3.21).—A mineral containing titanium, 
e.g., ilmenite, intimately mixed with carbon and sodium 
carbonate is heated in a rotary kiln, and the clinker 
formed is introduced with carbon into a blast furnace, 
when metallic iron and a slag are obtained. The slag 
is heated with water under pressure to dissolve the 
sodium compounds present, and leave hydrated titanic 
oxide and- magnesium compounds, which are heated with 
dilute sulphuric acid under pressure at 150°. The 
residue from this treatment is dissolved in sulphuric acid, 
treated with titanous chloride to reduce the trace of iron 
present, and reprecipitated by heating under pressure. 
Finally, the sulphate present is removed with barium 
hydroxide, leaving titanic acid. T. S'. W h e e l e r .

Apparatus for the catalytic combustion of 
m ixtures of ammonia and oxygen. I. W. Ce d e r - 
b erg  (E.P. 244,134, 8.12.25. Cf. E.P. 236,145; B „ 
1925,713).—The walls of the apparatus are two hexagonal 
chrome-niekel steel plates connected to form a gas-tight 
joint and having jackets for cooling water. The inter
mediate space is extremely narrow, especially at the 
centre, so that a gas layer is formed sufficiently thin to 
prevent explosions, and this space contains a catalyst of 
platinum gauze or sheet. W. G. Ca r ey .

Synthesis of ammonia. Soc. Ch im . d e  la  Grande  
P a r o isse , A zote & P rod. Ch im . (F .P . 611,417, 2.6.25).—
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The supply of the mixed gases to each unit in apparatus 
comprising a number of catalyst units in parallel is 
controlled by regulating the pressure before or behind 
each unit, or by the provision of a pump having a 
cylinder for supplying each unit. L. A. Coles.

M anufacture of sod ium  peroxide. R o e s s le r  & 
H a s s l a c h e r  C h e m ic a l Co. (E.P. 265,124, 7.6.26. Conv.,
29.1.26. Cf. E.P. 264,724; B., 1927, 218).—Molten 
sodium, highly diluted with powdered sodium monoxide, 
is oxidised to sodium monoxide in a dry atmosphere 
poorer than air in oxygen preferably below 200° and not 
above 250°, and the resulting monoxide is oxidised to 
sodium peroxide in an atmosphere richer than air in 
oxygen a t 200—350°. W. G. Carey.

Recovery of sulphur [from charcoal], J. Y.
J ohnson . From I. G. F a h b en in d . A.-G. (E.P. 267,246,
17.12.25).—Sulphur is recovered from masses containing 
it, such as active charcoal from the catalytic oxidation 
of hydrogen sulphide, by passing superheated 
steam through them in a downward direction at a speed 
of at least 1 m./sec., and collecting the molten sulphur. 
The steam is washed with water to free it from sulphur 
vapour or mist, and is superheated and used again.

W . G. C a re y . 
Elim inating water from liquid sulphur dioxide. 

A llg em . Ge s . f ü r  Ch e m . I n d . m .b .H . (E.P. 261,732,
6.11.26. Conv., 19.11.25).—Water taken up by liquid 
sulphur dioxide in the refining of hydrocarbons or oils 
and fats is eliminated by compression and cooling, and 
a t the first stage of the condensation the liquid, which 
contains all the water, is tapped from a preliminary 
condenser, the sulphur dioxide therein being re-introduced 
to the system after distillation to separate the water.

W. G. Carey. 
Manufacture of nitric acid. C. Toniolo (U.S.P. 

1,623,606, 5.4.27. Appl., 9.9.26).—See E.P. 267,721; 
preceding.

Production of concentrated solutions of alkali 
cyanides. D eu tsch e  Go ld- u . S ilb er -Scheidean- 
s t a l t , vo rm . R o essler  (E.P. 245,152, 23.12.25. Conv.,
23.12.24).—See U.S.P. 1,615,208 ; B„ 1927, 218. 

Manufacture of siliceous alkaline-earih com-
pounds. A. J. H . H ad da n . F ro m  Ce l it e  Co. (E.P. 
■268,011,18.12.25).—See U.S.P. 1,574,363 ; B., 1926,487.

Converting hafnium and zirconium phosphates. 
J . H. d e  B o e r , Assr. to N. V. P h i l ip s ’ G lo e ilam p en - 
f a b r .  (U.S.P. 1,624,162,12.4.27. Appl., 19.6.25. Conv.,
13.8.24).—See E.P. 238,543 ; B., 1925, 881.

Sulphur compounds of ammonia from gas (E.P.
268.024).—See II.

Utilisation of phosphate residues (E.P. 252,367). 
See IX.

Zirconium and hafnium (U.S.P. 1,618,960). 
See X.

m —GLASS; CERAMICS.
S  U .S. G overnm ent m aster specification for plastic 
fire -c la y  refractories. (U.S. Bur. Standards, Circ. No. 
297, Oct. 20, 1926, 5 pp.).—The fire clay, specially 
adapted for the construction of small furnaces, must 
contain not'more than 65% of total silica calculated on

the dry weight, and the softening point shall not be 
less than 1680° ; the water content as delivered shall 
not exceed 15% calculated on the plastic weight, nor 
the total linear dry-and-burned shrinkage 4% of its 
plastic length. B. W. Cla r k e .

U.S. Government m aster specification for fire 
clay. (U.S. Bur. Standards, Circ. No. 298, Oct. 20, 
1926, 6 pp.).—Fire clay is divided into two classes, fine 
and commercial, according to its fineness. Of the 
former, not more than 4% is retained on a U.S. standard 
sieve No. 20, and of the latter, 10%. I t  must have a 
softening point not more than 60° lower than that of 
the brick with which it is to be used. B. W. Cl a r k e .

U.S. Government m aster specification for fire
clay brick. (U.S. Bur. Standards, Circ. No. 299, 
Oct. 20, 1926, 7 pp.).-—Fire-clay brick is divided into the 
following classes : SH 75, for severe conditions of boiler 
practice, with a softening point of not less than 1680° ; 
II 75, for general boiler practice ; and II 57, for use 
where resistance to spalling is unimportant, with ability 
to withstand 15, 12, and 5 quenchings, respectively, 
without failure. Other classes a re :—M 73, for use at 
moderate temperatures, softening point not less than 
1640°; also H 25 and M 7, for silicious brick with deform
ation under load at high temperatures of less than 
3% and 4% respectively. The resistance to spalling, 
slagging, or high temperatures varies for cach class, 
and is determined in a “ simulated service test,” in which 
the brick is built into one wall of an experimental oil- 
fired furnace of special design, for comparison with 
standard brick, observation being taken by radiation 
pyrometers of the inner- and outer-face temperatures of 
the furnace and a spalling test conducted at the end of 
the run. B. W. Cl a r k e .

P a t en ts .
Ray-filter g lass. I. F ra n k  (U.S.P. 1,615,448,

25.1.27. Appl., 6.7.25).—A glass which is practically 
colourless in commercial thickness and gives normal 
transmission in the visible region, but which absorbs 
the greater portion of the ultra-violet and infra-red 
rays, is obtained by addition of suitable proportions of 
ferric oxide and manganese dioxide to the batch. For 
lenses approximately 1-5 mm. thick, a proportion of 
0-00256 pt. by wt. of the batch of the mixture of oxides 
in the ratio of manganese dioxide to ferric oxide of 
3 : 2 is used. A. Cousen .

Readily fusible glasses and enamels. G e n e r a l  
E l e c t r i c  Co., Assees. of P a te n t -T re u h a n d - G e s .  f ü r  
E l e k t r i s c h e  G lü h la m p e n  m .b.H . (E .P . 267,815,
25.9.26. Conv., 11.5.26).—Glasses with a low coefficient 
of expansion and without yellow coloration, for coating 
glass articles by fusion, have the following limiting 
composition, 60—75% of lead oxide, 10—25% of zinc 
oxide, and 15—30% of boric oxide, the most suitable 
formula being 65% of lead oxide, 15% of zinc oxide, and 
20% of boric oxide. They may be made opaque by 
adding up to 2% of arsenic and up to 2% of an am
monium compound. W. G. Ca r e y .

Treatment of glass plates and the like to prevent 
m oisture affecting their transparency. O. D em aret  
(E.P. 267,428, 1.11.26. Conv., 27.4.26).—A transparent
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sh ee t o r film  of co ag u la ted  o r re v e r te d  cellulose, p re 
v iously  t r e a te d  w ith  50% cau stic  p o ta s h  so lu tio n  a t  
30°, w ashed , a n d  d ried , is secu red  b y  t r a n s p a re n t  glue 
to  th e  surface  of th e  glass. B.- W . Clarice.

Moulding silica. B r it ish  T homson- H ouston Co ., 
L t d ., Assees. of L . B. M il l e r  (E.P. 262,110, 23.11.26. 
Conv., 24.11.25).—Silica is rendered plastic by heating 
a t 1700°, and a moulding member of carbonaceous 
material a t approximately the same temperature is 
introduced into the mass. To prevent chemical action 
between the silica and the mould these are removed 
and cooled rapidly in the air, thereby facilitating the 
removal of the mould from the solidified silica.

B .W . Cl a r k e .
Treatment of silica articles. B r i t i s h  T h o m so n - 

H o u s to n  Co., L t d ., Assees. of E. H e rz o g  (E.P. 264,863,
21.1.27. Conv., 21.1.26).—Articles of vitreous silica, 
having a rough surface which is to be glazed, are mounted 
so tha t they can be rotated and heated in an enclosed 
space at about 1000°, which is well below the softening 
temperature, but sufficiently high to prevent cracking 
during the subsequent process. The articles are then 
subjected to a fusing temperature from the flames of 
suitably arranged burners, the region of fusing heat 
being continuously changed by rotating the article and 
traversing the burners until the whole surface is glazed.

B. W. Cl a r k e .
Kiln for glass m elting and like purposes. G. E. 

Cra w fo r d , Assr. to A m erican  D r e ssler  T u n n el  
K il n s  I n c . (U.S.P. 1,623,779, 5.4.27. Appl., 19.10.23).— 
A  tunnel kiln has an elongated kiln chamber and a 
movable hearth separated from a portion of the kiln 
structure by a clearance space at the side of the hearth. 
A  conveyor beneath removes material passing down
wards through the clearance space. W. G. Ca r e y .

Manufacture of raw plate glass. M. B icherou x  
(E.P. 263,847, 29.12.26. Conv., 30.12.25. Addn. to E.P. 
182,551).

Stretching glass. Soc. A non , d e s  M a n u f . d e s  
G la c e s  e t  P r o d .  Chim. d e  St. G o b ain , C h a u n y , e t  
C ir e y  (E .P . 257,590, 12.8.26. C onv., 27.8.25.)

[Fritted-glass] filter (U.S.P. 1,620,815).—See I.

IX.—BUILDING MATERIALS.
Aqueous vapour pressure of magnesium  oxy- 

chloride cement, and the state of the water contained 
in the latter. T. Maeda  (Sci. Papers Inst. Phys. Chem. 
Res., Tokyo, 1926, 5, 133—140).—The aqueous vapour 
pressure isotherms of two magnesium oxychloride 
cements are constructed for 25°, with a view to the 
elucidation of the state of the water contained in them. 
This vapour pressure is due, in one specimen of cement 
containing 33% of water, mainly to the water of crystal
lisation of the double compound 3Mg0,MgCl2,12H20, 
whilst in the other, containing 55% of water, it is ascrib- 
able chiefly to magnesium chloride solution held by 
capillarity within the pores of the cement. Cements 
in which the water is preponderating!}- of the former type 
are brittle, and sweating of the surface of the cement 
in a moist atmosphere is more marked, this being due 
either to the lower vapour pressure of its water, or to its

more compact surface preventing drops of water from 
soaking into the interior of the mass.

I I . T ruszkow sici.
Hardening of m agnesium  oxychloride cement, 

and the function of free water, water of crystalli
sation, and adsorbed water. T. Ma eda  (Sci. Papers . 
Inst. Phys. Chem. Res., Tokyo, 1926, 141—154).— 
Measurements of the hardness of magnesium oxychloride 
cements, using a modified Vicat apparatus, indicate 
that hardening is a continuation of the setting process, 
and is due to the further formation of the double salt 
3Mg0,MgCl2,12H20. Elimination of water and the 
absorption of carbon dioxide play only a secondary 
role in this process. A high proportion of solid consti
tuents without sufficient adsorbed water leads to the 
formation of brittle cements, as does also the use of 
old specimens of magnesium oxide. Free water is 
necessary for the plasticity of cement, and water of 
crystallisation and adsorbed water influence the setting 
and hardening processes, the latter form of water 
also serving to reduce the brittleness of the cement. Soft 
cements are characterised by an unduly high free-water 
content after hardening. R. T r u szk o w sk i.

Influence of hum idity changes upon the com po
sition of building m aterials. J. W. McBain and 
J. F e r g u s o n  (J. Physical Chem., 1927, 31, 564—590).— 
Data on the sorption of water vapour under varying 
conditions of humidity have been obtained using the 
sorption balance of McBain and Baler (A., 1926, 493) in 
the case of the following materials : powdered clear 
quartz crystal, fibres of fused silica, kieselguhr, Filter 
cel (“ treated ” diatomaceous earth), Millstone grit 
(Idle Quarry and Darley Dale), Kentish rag, Portland 
stone, Mona’s Park stone, dolomitic limestone (Gold 
Coast), chalk (Setch, Norfolk), Stoneycombe stone, 
Buxton limestone, Meldon granite, and the following 
bricks :—red rubber, red wire-cut, blue wire-cut, blue 
Stafford, Fletton, Stock and sand-lime. Quartz, grai;ite, 
the pure limestones, and highly-burned brick show 
practically no sorption from an atmosphere saturated 
with water vapour. Portland stone and Monk’s Park 
stone show initially a slight absorption of water vapour 
which remains unchanged over a wide range of humidity. 
The building stones absorb 1% or less, varying with 
humidity changes, and the amorphous .silica, such as 
kieselguhr, sorbs up to 10% of water a t high humidity, 
the amount varying largely with conditions. The 
sorption and swelling of sandstone is due to the contained 
amorphous building material. The hysteresis shown 
by kieselguhr, Filter cel, and Gatton stone has also 
been studied. Absorption of methylene-blue, and ma
genta by building materials parallels the absorption of 
water vapour. Heating a t 850° destroys the colloidal 
m atter present in sandstones, which then lose the power 
of sorbing water vapour or dyes. The inter-grain 
cement of sandstone sorbs the vapour of water, methyl 
and ethyl alcohols, chloroform, benzene, and octane 
according to the size of the molecules concerned. The 
heats of sorption have been calculated for certain 
cases. The results of the sorption experiments agree 
with the conception of micellar linkage advanced in 
connexion with other work (cf. A., 1926, 351), and on
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this basis is advanced the definition tha t a stone preser
vative is a substance which in the presence of water is 
preferentially sorbed by the mineral gel, and remains 
permanently in combination with it. L. S. T heobald.

P a t e n t s .
Apparatus for agitating slurry etc. J. S.

F a stin g , Assr. to  F. L. Sm id t h  & Co. (U.S.P. 1,622,280,
29.3.27. Appl., 5.9.24).—A carrier supported on the 
walls of a slurry tank, along which it is free to move, 
is provided with a shaft carrying a series of sprocket 
wheels which can be rotated, and from which chain loops 
are suspended within the tank. Weighted air pipes, 
connected to a supply of compressed air, are supported 
pivotally from the carrier. B. W. Clakke.

Manufacture of hydraulic cement and products 
produced thereby. H. S. Spa cem a n  (E.P. 244,756,
10.12.25. Conv., 17.12.24).—A charge, consisting of 
bauxite and limestone in such proportions that the 
acidic components are approximately equal to the 
basic components, is heated in a rotary cement kiln 
in an oxidising atmosphere, producing a clinker which 
is ground to form a hydraulic cement containing 11% 
of iron oxide, together with alumina, lime, and silica.

B. W. Clarke.
Manufacture of cement. L. K e e n  (U.S.P.1,623,876,

5.4.27. Appl., 23.12.25).—A mixture of natural cal
careous and siliceous material, after calcination at a 
temperature too low to cause sintering, is pulverised, 
slaked with sufficient water to give a mass capable 
of being moulded, and, after moulding, is hardened under 
pressure at steam heat and burnt at 400—600°.

W. 6. Carey .
Production of a porous cementitious article.

A. T. S chenck  (U.S.P. 1,622,396, 29.3.27. Appl,
4.1.26).—Cement in granulated form is mixed with 
hydrated lime, aluminium, and warm water, and during 
the liberation of gas the mixture is moulded and rotated 
during the setting to form substantially uniform voids 
in the mass. B. W. C la r k e .

U tilising and producing cement from the residue 
obtained in the reduction of molten crude phos
phates. I. G. F a r b e n in d . A.-G., Assees. of M. P latsch 
(E.P. 252,367, 17.5.26. Conv., 23.5.25).—Cement is 
obtained by fusing a crude phosphate in an electric 
furnace with sand and carbon or coke, and, after the 
phosphorus vapours are expelled, adding calculated 
amounts of alumina (bauxite or clay) until a homogeneous 
cement mixture is produced, which is tapped off and 
ground. W. G. Carey .

Production of gypsum  product. L. M. P ark- 
h u r st , Assr. to  F e d er a l  Gypsum  P roducts Co. (U.S.P.
1.620.915.15.3.27. Appl., 6.5.22).—A mortar for making 
gypsum products is prepared by mixing calcined gypsum 
with water and carbon dioxide. W. G. Carey.

Composition capable of being m oulded. M ic h e lin  
e t  Cie. (E.P. 263,138, 13.12.26. Conv., 19.12.25).—A 
mixture of 15 pts. of sodium silicate solution and 100 pts. 
of ground lava is moulded under pressure, dried in air, 
stoved at 40—50°, and finally baked at 800—900°. 
The product is resistant to shocks and cold.

B . W . Clarke.

Bituminous m ixtures for use in road construction 
and the like. U n iv e r sa l  R ubber  P av iors (M an ch ester  
1923), L t d ., and A. E . B ro w n  (E .P . 267,317, 12.9.25).— 
Residual products such as guttapercha pitch or balata 
pitch are added to bituminous mixtures other than 
those described in E .P . 246,186 (cf. B ., 1926, 276).

B. W. Cl a r k e .
Preservation of wood. L. P . Cu r t in , Assr. to 

W e st e r n  U n io n  T ele g r a ph  Co . (U .S .P . 1,620,152,
8.3.27. Appl., 24.6.25).—Wood is impregnated with 
an aqueous solution containing copper sulphate, sodium 
hydrogen sulphite, sodium carbonate, sodium chloride, 
arsenious oxide, and sodium fluoride. On exposure to 
air cupric hydrogen orthoarsenite is deposited on the 
wood. T . S. W h e e l e r .

Apparatus for impregnating wood. K . B ubla 
(E.P. 267,579, 18.11.25).'

Manufacture of m astic sheet material.
L. Me l l e r sh - J ackson. From F. R. Mu l ler  I n c . 
(E.P. 267,414, 1.10.26).

Bitum inous com position (U.S.P. 1,620,900).— 
See II.

Coating wood etc. (E.P. 252,364).—See XIII.

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

Influence of atm osphere and temperature on 
scaling of steel. I. Scaling by air, water vapour, 
and carbon dioxide. C. B. M arson  and J. W. Cobb .
II. Prevention of scaling by hydrogen and carbon 
monoxide. H. T. An g u s  and J. W. Cobb (J.S.C.I., 
1927, 46, 61—72 t ) . —The production of a scale of 
oxide on iron or steel in re-heating operations may 
occur even in an atmosphere containing no free oxygen. 
Laboratory experiments have been made to ascertain 
the conditions which determine scale production on a 
boiler-plate steel (0-2% C) at 900° and 1000°. The 
weight of scale was measured when samples identical 
in form and size were exposed to different atmospheres 
for 3 hrs. A t 1000° the weights of scale produced 
in g./cm.2 were : in dry air 0 -0635, in 20% steam : 80% 
nitrogen 0-0166, and in 20% carbon dioxide : 80% 
nitrogen 0-0024. When both carbon dioxide and steam 
were present the results were intermediate. Adding 
carbon monoxide to carbon dioxide retarded but did not 
stop scaling altogether until 58% of carbon monoxide 
was present. Scaling by steam was arrested only when 
50% of hydrogen was present. The addition of hydrogen 
to carbon dioxide increased the rate of scaling owing 
to the formation of steam by way of the “ water-gas 
reaction,” the maximum scaling occurring with an 
initial mixture of 26% H 2 : 74% C 0 2. Further addition 
of hydrogen reduced the scaling, which was completely 
arrested by 57% of added hydrogen. The addition of 
carbon monoxide to steam reduced the rate of'Scaling, 
but did not stop it until 80% of carbon monoxide was 
present. I t  required the addition of 30% of methane 
to stop the scaling of an atmosphere containing 10% of 
carbon dioxide and 10% of steam. The scale exercised 
a protective action against décarburisation of the metal 
which nearly always occurred. The experiments indicate
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tha t fuels rich, in hydrogen will tend to cause rapid 
scale formation which cannot be stopped by reducing 
gases unless these are present in large proportions.

Influenceof cold work and annealing on m agnetic 
properties of thin wires of invar, iron, and steel. 
C. B ie l e r -B utticaz  (Arch. Sci. Phys. Nat., 1927, 9 , 
32—51).—In a previous paper (ibid., 1925, 7, 19) it 
was shown tha t for invar the internal friction increases 
suddenly at 340° in hard-drawn wire, and at 250° in 
annealed wire. These temperatures correspond to the 
maxima in the torsion moduli. I t  is now shown tha t 
no corresponding displacement occurs in the magnetic 
transformation point, although the form of the curve is 
altered by cold work. The magnetic susceptibility falls 
most rapidly between 200° and 250° both for cold-drawn 
and annealed wires. The magnetisation curve shows 
an anomaly at about 150°, which is attributed to the 
effect of cold work, and can be removed by annealing 
a t 800°. A similar effect was observed in piano wire 
and in pure iron. A much smaller anomaly, attributed 
to  the nickel transformation point, was observed at 340°.

C. J. S m it h ell s .

• Effect of prolonged annealing on the phosphide 
eutectic [in cast iron]. II. P in s l  (Stahl u. Eisen, 1927, 
47, 537—540).—After annealing a t 980° for 48 hrs. a 
cast-iron rod containing 1-95% C, 2-46% Si, 0-30% 
Mn, 1 -18% P, and 0-026% S, the microstructure of the 
cross-section showed the presence of three distinct zones, 
of which the central and outer consisted of practically 
pure ferrite saturated with phosphorus (0-8—1%), and 
containing coarse inclusions of graphite. Between these 
two zones was a ring of phosphide eutectic in globular 
masses surrounded by pearlite ; the phosphorus content 
of this ring was as high as 1 ■ 98% in the middle, and 
decreased regularly towards the centre and edges of the 
bar. A sample of the metal taken from near the tuyeres 
after a week’s running of a furnace melting an iron 
containing 3-30% C, 2-20% Si, 0-40% Mn, 1-30% P, 
and 0-08% S, had the following c o m p o s it io n 0 -03% C,
0-005% Si, 2-10% P, 0-12% S, 0-052% Cu, and Mn a 
trace, showing that the action of the hot air blast is to 
remove the carbon, silicon, and manganese, in preference 
to the phosphorus and sulphur. As this metal had been 
allowed to cool down very slowly with the furnace, its 
microstructure was entirely free of phosphide eutectic, 
and consisted of the saturated solid solution of phos
phorus in iron containing inclusions of long needles of iron 
phosphide segregated along the grain boundaries.

A. B. P o w e l l .
Oxygen in pig iron and cast iron. P . O b e r h o ffer  

and E. P ivo varsky  (Stahl u. Eisen, 1927,47, 521—533). 
—Tables are given showing the variation in the composi
tion, especially the oxygen content, of 20 pig irons from 
coke-fired furnaces, 14 pig irons from charcoal-fired 
furnaces, and 30 cast irons made np from many different 
types of raw material, full details of furnace dimensions, 
blast pressure and temperature, composition of feed to 
the furnace, and analyses of the slags produced being 
included. The mean hydrogen contents of the three 
varieties of iron examined were 13 -5,19-5, and 15-2 c.c./ 
100 g., and the mean oxygen contents 0-022%, 0-023%, 
and 0-038% respectively. Practically the whole of

the oxygen content in the second case was present as 
silica ; in the other cases, however, there was no relation 
between the oxygen and silicon contents of the metal. 
The structure and properties of cast iron are seriously 
affected by the presence of more than 0-045% 0. A 
high furnace temperature tends to reduce the proportion 
of included oxides in the castings, and this may be most 
satisfactorily obtained by increasing the quantity of air 
supplied ; a t the same time, this increases the rate of 
melting of metal, and consequently results in a greater 
output from the furnace. A. It. P o w el l .

Specific resistivity of copper-refining electrolytes 
and method of calculation. S. Sk o w ro n sk i and E. A. 
R eino so  (Trans. Amer. Electrochem. Soc., 1927, 5 1 , 
113—131).—Sulphuric acid concentration is the
main factor in obtaining electrolytes of low ohmic 
resistance, and the specific resistivity of sulphuric acid 
a t different concentrations and at various temperatures 
has been determined. All resistivity measurements 
carried out at different temperatures are compared 
with measurements made at 55° (the normal operating 
temperature) as 100%, the comparison being called 
the “ percentage resistivity.” At constant tempera
ture the specific resistivity of a solution of sulphuric 
acid containing 150 g. /litre is taken as 100%, and any 
change in resistivity due to variation in the composition 
of the electrolyte is referred back to this standard 
figure. By using percentage resistivity data it is not 
only possible to calculate the resistivity from the chemical 
analysis of the electrolyte used, but also to make up 
any particular solution to any predetermined resistivity. 
The percentage resistivity of sulphuric acid decreases 
as the concentration increases, but is independent of 
the temperature within a wide range. Copper, nickel, 
and iron as sulphates increase the specific resistivity 
to a marked degree, whilst the effect of arsenic is sligh t; 
the increase is directly proportional to the amounts 
added. Glue has no effect on the resistivity of sul
phuric acid solutions. Formulas have been derived 
by means of which the resistivity of a tank-house electro
lyte may be calculated from its chemical analysis.

M. E. N o t t a g e .

Properties of electrolytic copper sheets. 
Sheets deposited on rotating cathodes. S. Sonoda 
(Trans. Amer. Electrochem. Soc., 1927, 5 1 , 191—205). 
—Electrolytic sheets produced on rotating cathodes 
are inferior in their physical properties to standard 
sheets rolled from cast ingots. This inferiority is 
connected with the m icrostructure; in ordinary 
annealed sheets the fine crystals are irregularly 
oriented, but in electrolytic sheets the crystals are 
developed perpendicular to the surface; hence the 
tensile strength is low in the direction perpendicular 
to the surfaces of the crystals. The ductility and 
malleability of electrolytic sheets is also low, and the 
sheets are difficult to  work. The drawing, stamping, 
and compressive properties of the sheets were measured 
by the Ericlisen test. Measurements were also made of 
the tensile strength and hardness. I t  was found th a t 
by rolling and annealing the electrolytic sheets, both 
surfaces could be made smooth, and the mechanical 
properties and microstructure developed were very
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similar to those of ordinary copper sheets; annealing 
alone did not produce this effect. The direction of 
rolling had little effect, but heavy rolling produced 
marked physical changes. The best annealing tem
perature for the rolled sheets was 400—600° ; annealing 
a t temperatures higher than 800° gave rise to rapid 
grain growth and a decrease in the percentage elongation. 
Preliminary annealing before rolling is not necessary 
when the reduction is less than 50%. Electrolytic 
sheets rolled directly without annealing showed a 
tensile strength and percentage elongation greater than 
those for ordinary rolled copper sheets.

M. E . N ottage.
Gaseous reduction of tin concentrates. C. G. 

F ink  and 0. L. M a n tell  (Trans. Amer. Electrochem. 
Soc., 1927, 51, 175—189)1—The low-temperature 
reduction of stannic oxide by purified hydrogen is 
complete a t 250°, the action being made irreversible by 
using an excess of hydrogen which sweeps out the water 
vapour formed ; with stannic oxide in excess the action 
ceases as soon as the concentration of water vapour has 
reached N%, where N  varies inversely as the temperature. 
The reduction takes place in one step or two, according 
as the temperature employed is above or below the 
thermal decomposition point of the lower oxide. The 
velocity of reduction is greatest a t those points first 
affected; it is also dependent upon the velocity of 
diffusion of the water vapour formed. The reduced 
metal forms a fine grey powder with very little sintering 
even when the reduction takes place above the m.p. of tin. 
The temperature-time of reduction curves are logarith
mic, taking the form 2V‘ M  — C, where T* is the absolute 
temperature, M, the time in min., and n and C are 
constants; extrapolation of the curve shows that the 
reaction would be instantaneous a t 1000°. The rate of 
reduction of ferric oxide by hydrogen has also been 
studied,, the shape of the curve being the same as for 
tin, but the constants smaller ; hence it is inferred that 
the reduction of ferric oxide by hydrogen takes place 
more easily than that of stannic oxide. The non- 
appearance of metallic iron in the reduced masses is 
probably due to the re-oxidation of the finely-divided 
metal. Temperature-time of reduction curves for 
Bolivian concentrates are of the same form as those for 
stannic oxide. The process of gaseous reduction depends 
for its success upon the absence of all slagging phenomena 
until reduction is complete, as even incipient fusion 
prevents the intimate contact of ore and gas. 80% of 
the tin metal content may be liquated from the non-fluid 
ore in this manner, the remaining 20% being almost 
completely recovered by fusing the residues at 1000— 
1050°, when the gangue forms a liquid slag from which, 
metallic tin settles out. The economics of the hydrogen 
reduction of tin ores is also discussed. M. E. N ottage.

Diffusion law as applied to diffusion in solid 
solution. J. S. D u n n  (J.S.C.I., 1927, 46, 109 t ) . — A 
criticism of Tammann and Bredemeier (cf. A., 1925, 
ii, 541), who claim that the law of growth of films of 
reaction products upon metals is correlated with the 
mechanism of conduction of electricity in these films. 
Diffusion of gold in lead and of zinc in copper which 
should vary logarithmically with time upon their theory 
is shown to follow a parabolic law.

P a t e n t s .
Manufacture of steel. F . N . S p e l l e r  (U.S.P.

1,617,726,15.2.27. Appl., 16.8.26).—In the manufacture 
of steel, the ladle is preheated by pouring a quantity of 
superheated steel into it, prior to the addition of the bulk 
of the steel, which can then be held sufficiently long in the 
ladle to permit of separation of the non-metallio 
inclusion. T. S. W h e e l e r .

Plant for treating m olten iron. E . C. R . Ma r k s . 
F rom  N e w  P rocess Mu l t i-castings  Co. (E .P . 267,590,.
15.12.25).—A blast furnace is used in conjunction with a. 
number of electric furnaces mounted on a turn-table 
and arranged successively to receive molten metal from 
the blast furnace and to condition the metal as to. 
composition and temperature. J. S. G. T hom as.

Annealing and hardening steel wires and bands.
F. K o ster  (E.P. 254,278, 14.5.26. Conv., 23.6.25).— 
The wires etc., after passing through the annealing
furnace, are drawn first through a pipe contained in a
lead-bath and then through an oil-bath, air being 
excluded. M. E. N otta g e .

Heat treatment of iron or steel. A utom atic and  
E lec tric  F u r n a c es , L t d ., and L. W . W ild  (E.P.. 
267,253, 30.12.25).—In an electric furnace heated by 
direct current, magnetisation of the charge may be 
prevented by connecting a neutralising winding on the 
outside of the furnace in series with the heating winding, 
whereby a magnetising force equal and opposite to that 
generated by the heating winding is produced. Thus,. 
magnetising coils carrying alternating currents, and 
detecting coils can be added to the furnace, and the 
change in the magnetic state of the charge from ferro- 
to para-magnetic can be detected. M. E . N ottag e ..

Case-hardening of steel articles. R h e in is c h e  
Meta llw a a r en - u . Ma sch in en fa br . (E.P. 242,978 and 
244,431, [ a ] 5.11.25, [b ] 6.11.25. Conv., [ a], 17.11.24, [b ],
13.12.24.)—(a ) After case-hardening by known methods, 
including annealing or subsequent heat-treatment, the- 
article is subjected to a controlled heating agent,. 
e.g., a molten bath of lead, for such time that the 
carburised layer only is raised to the hardening 
temperature. The depth in the carburised layer to 
which “ glass hardness ” is to be produced is determined 
by trial, (b ) When “ glass hardness ” is desired over 
the whole surface of steel articles the time of heating is. 
maintained so tha t the heating to hardening tempera
ture penetrates a short distance into the non-carburised 
core, whereby, on quenching, a normally hardened, 
uncarburised zone is formed between the carburised 
surface layer and the core. • C. A. K in g .

Desulphurising fine iron pyrites. Meta llbank  u . 
Meta llu rg isc h e  Ge s . A.-G. (E.P. 254,691, 7.6.26. 
Conv., 4.7.25).—The pyrites is deprived of part of its 
sulphur in a hearth or drum roasting furnace, and the 
remaining sulphur is driven out by aspirating or blowing 
air through the material in a Dwight-Lloyd blast, roasting 
furnace, agglomerating the burnt pyrites if desired. 
The cooling between the operations may be with complete 
or partial exclusion of oxygen, whereby iron sulphate is 
formed. W. G. Ca r ey .

Metallurgy of tin. E. A. C. Sm it h , Assr. to Guggen
heim  B ro s . (U.S.P. 1,620,580, 8.3.27. Appl., 27.6.25).—
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A partially reduced tin ore is leached with a solution of 
stannic chloride, ferrous chloride, and either hydro
chloric or sulphuric acid, and the metallic tin, which is 
dissolved with formation of stannous chloride, is recovered 
by electrolysis, with regeneration of the leaching solution. 
A portion of this solution is electrolytically oxidised in 
a ccll fitted with a diaphragm to form ferric chloride, 
and this solution is used to leach the tailings from the 
first leach, from which it extracts stannous sulphide, 
antimony, and bismuth. The latter metals arc precipi
tated by treatment with metallic tin, and the solution 
of stannic chloridc and ferrous chloride remaining is 
returned to the first leaching vessel.

T . S. W h e e l e r .
Preparation of [low-grade lead] ores for flotation.

H . H . H en d rick so n , Assr. to Grand  Ce n tr a l  M in in g  
Co. (U.S.P. 1,620,761, 15.3.27. Appl., 9.9.26).—Low- 
grade lead ores are ground and mixed with sodium 
sulphide and water at about 70°. The product when 
submitted to flotation gives a 60% recovery of lead.

T. S. W h e e l e r .
Production of m etallic [zinc] oxides. G. B. 

F il m e r  (U.S.P. 1,620,880, 15.3.27. Appl., 12.12.24).— 
Zinc is added to molten slag,which is heated in a furnace 
by passing an electric currcnt through it. A current of 
air is mixed with the zinc vapour as it leaves the furnace. 
The slag removes any impurities in the zinc.

T. S. W h e e l e r .
Separation of zirconium and hafnium. D. Co ster  

and G. von H ev esy , Assrs. to N . V. P h il ip s ’ G lo ei- 
la m pen fa b r . (U .S .P . 1,618,960, 22.2.27. Appl., 13.3.24. 
Conv., 26.4.23).—A mineral containing zirconium and 
hafnium is fused with potassium hydrogen fluoride, and 
the mixture of potassium zirconium fluoride and potas
sium hafnium fluoride obtained is dissolved in a boiling 
aqueous solution containing 10% of hydrogen fluoride 
and 5% of potassium fluoride. The precipitate which 
separates on cooling contains less hafnium than the 
original material, and by repetition of the process a 
practically complete separation can be attained. To 
prepare metallic hafnium, a solution of the double 
fluoride is treated with an excess of a base, and the 
hydroxide precipitated is converted into the metal 
by any reaction suitable for the preparation of zirconium 
from its hydroxide. T. S. W h e e l e r .

M etallurgical furnace. F . A. F a h ren w a ld  (U.S.P.
I,623,469, 5.4.27. Appl., 12.10.25).—A number of 
.one-piece hollow rolls are set horizontally and parallel 
in the furnace chamber, and have co-axial, solid shafts 
a t each end projecting through the furnace walls. 
Provision is made for rotating all the rolls in the same 
direction, a t the same speed. W . G. Ca r e y .

Heating m etals by electricity. D . F . Ca m pb ell  
(E .P . 267,704, 3.3.26).—Materials to be heated, e.g., 
wires or bars, are drawn through perforations in a block 
of magnetic material magnetised by a coil energised by 
an alternating electric current, the block being heated 
at about its temperature of recalescence by effects due 
to hysteresis and eddy currents. J. S. G. T hom as.

Electrodeposition of chromium. C. H am buechen , 
Assr. to E lectro  Meta llu rg ica l  Co. (Re-issue 16,598,
19.4.27, of U.S.P. 1,544,451, 30.6.25).—See B., 1925, 726.

Refining brass and bronze secondary m etals 
and their residues. T. L e w in  (E.P. 269,253,15.1.26). 
—See U.S.P. 1,574,043 ; B ., 1926, 369.

Extrusion of m etals [e.cf., m agnesium  pro
pellers]. E. M it c h e l l  (E.P. 267,412, 23.9.26).

Method and apparatus for m aking m etal wool 
from wire. A. K. Cp.oad . From B r il l s  M a n u f . Co ., 
I n c . (E.P. 268,244, 2.11.26).

Ore reduction (E.P. 266,402).—See I.

XI.—ELECTROTECHNICS.
P a t e n t s .

Electric furnace. A. D. K e e n e , Assr. to W e s t in g - 
house E lec tric  and  Ma n u f . Co. (U.S.P. 1,622,650—1,
29.3.27. Appl., [a , b ] 24.4.25).—(a ) A refractory resistor- 
supporting member has a portion projecting into the 
furnace, and is provided with a groove and locking 
means interfitting with the groove for holding it in the 
refractory wall of the furnace, (b ) The resistor-support- 
ing member is held in position in the furnace wall by 
means which are prevented from moving longitudinally.

J. S. G. T hom as.
Electric m elting pot. F . Sch u ster  (U.S.P. 1,623,209,

5.4.27. Appl., 16.12.25).—An electric heating element is 
arranged between an inner vessel and an outer jacket, 
in close proximity to the former. A heat-insulating ring 
is arranged between the upper edge of the inner vessel 
and an annular top plate secured to the upper edge of 
the jacket. J. S. G. T hom as.

Electric battery. E. R. G il l  (E.P. 266,565, 1.5.26). 
—A wet-battery system comprises a series of inter
communicating cells, having an inlet a t one end and an 
outlet a t the other end of the series. An arrangement of 
automatic valves permits the forward movement of 
fluid under pneumatic pressure from the inlet end of the 
series through the intermediate cells to the outlet end, 
where it is returned to the inlet end. A filling chamber 
is connected with the inlet, and is provided with a gas 
escape pipe having an automatic safety valve for controll
ing the pressure in the chamber. J. S. G. T hom as.

Manufacture of storage batteries. C. M. A n g e l l , 
Assr. to V est a  B a t ter y  Co r p . (U.S.P. 1,622,304, 29.3.27. 
Appl., 5.11.23).—The surfaces of freshly-pasted battery- 
plates are dried, and the plates burned into groups in 
which they assume their final structural relationship of 
positive and negative plates, groups of which are as
sembled to form a battery. J .  S. G. T hom as.

Incandescence filament. G. R. F onda , Assr. to 
Gen er a l  E lec tric  Co . (U.S.P. 1,62-3,784, 5.4.27- Appl.,
1.5.23).—An incandescence filament consists of tungsten 
and fractional percentages of thorium and copper.

J. S. G. T hom as.
Manufacture of articles from molten carbon.

I. G. F a r ben in d . A.-G., Assees. of A.-G. f u r  An il in - 
F a b r . (E.P. 254,679,18.2.26. Conv., 30.6.25).—Suitable 
relative movement is produced between a carbon elec
trode conveying sufficient current to fuse it, and a 
counter electrode, so that an article of desired shape— 
plate, rod, tube, etc.—is built up on the latter electrode 
by deposition of molten carbon from the electrode under
going fusion. J .  S. G. T hom as.
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Galvanic cell. H. D. X y b erg  (U.S.P. 1,624,845
12.4.27. Appl., 24.5.22. Conv., 28.3.22).—See E.P, 
195,580; B., 1923, 1184 a .

Production of physical and chemical changes 
in dielectric carbon compounds by means of 
ionised gases. H. E. E . V o g el  (U .S .P . 1,621,143,
15.3.27. Appl., 8.4.25. Conv., 26.3.20).—See E.P. 
254,375 ; B., 1926, 757.

[Electrode-supporting sheets for] electric stor
age batteries or electric accumulators. F uller’s 
U n it e d  E lec tr ic  W orks , L t d ., a n d  S. C. W haite  (E .P. 
266,497, 31.12.25).

Electric cell. G. Weissmann (E.P. 262,049, 20.8.26. 
Conv., 30.11.25).

M etallising insulating sheets etc. (E.P. 263,728).— 
See X.

XII.—FATS; OILS; WAXES.
Drying of fatty oils. A. V. B lom (Z. angew. Chem., 

1927, 40, 146—147).—The behaviour of a thin film of 
a drying oil is dependent on the rate of formation 
therein of nuclei, consisting of molecular complexes. 
These have lower surface tension than the surrounding 
oil, and are consequently forced to the surface, where 
they pile together, their “ solvate ” sheaths being 
gradually compressed. Tackiness and yield value are 
the first evidence of this change, which ultimately 
leads to the formation of a surface skin. The “ period 
of induction ” is due to the slow rate of diffusion of 
these colloidal aggregates towards the surface. Chemical 
action does not begin until the concentration of micelles 
in the surface is sufficiently high to permit of molecular 
attraction. Solidification of the film then proceeds 
inwards in layers. The drying through of a film, i.e., the 
production of a minimum of unchanged oil, thus depends 
on the relationship between thickness of layer and the 
accession of nuclei-inducing agents. B y  conversion to 
“ stand oil,” the formation of nuclei is inhibited, whilst 
some highly dispersed pigments, e.g., French ochre, 
carbon blacks, etc., adsorb nuclei already formed. On 
the contrary, a tendency to assist nucleus formation 
constitutes the drying action of metallic soaps and 
certain pigments. In poppy seed and similar oil-films, 
the surface micelles are more strongly “ solvated ” 
than in linseed oil, and the film has too loose a structure 
for condensation reactions to occur, whilst tung oil, 
on the other hand, has more surface activity. Gelatinisa- 
tion is not a normal stage in the drying of an oil film, 
but may occur when too many nuclei are formed, as 
in air blowing or admixture with stand oil. Feeble 
drying power is a consequence of this anomalous 
gelatinisation. S. S. W oolf.

Chemistry of palm  oil. A. R ayner  (J.S.C.I., 1927, 
46, 160t). W. B ra sh  (ibid., 160 t ).—Polemical.

Saturation of resin acids. Margosches an d  others. 
— See XIII.

Determination of fat in milk. P o p p .—See XIX.
Glycerol tables. B o sart and Sh o d d y . - - See XX.

P a t e n t .
Treatment of oils (E.P. 267,174).—See II.

XIII.—PAINTS ; PIGMENTS; VARNISHES; RESINS.
Arsenic in printing ink. T. H. B arry  (Analyst, 

1927, 52, 217—221).—Suggested limits for arsenic in 
printing ink pigments which are to be used on confection
ery wrappers are (1) pigments which may be used 
unconditionally, containing less than 1 pt. of arsenic in
50.000 of pigment; (2) those containing between 1 in
20.000 and 1 in 50,000, to be used in conjunction with 
those in class (1) ; and (3) those containing over 1 pt. in 
20,000, to be rejected. The ink contains also consider
able proportions of oil, and a maximum of less than 1 pt. 
of arsenic in 50,000 of ink is assured by the above limits, 
but this method of fixing limits is unsatisfactory, and 
one in terms of the weight of arsenic per unit area of 
wrapper or carton is suggested. D. G. H e w e r .

Degree of saturation of the resin acids. II.
B. M | M argosches, K. F uchs, and W. R uziczka  (Chem. 
Umschau, 1927, 3 4 , 73—76).-—In continuation of earlier 
researches (B., 1927, 228), it is pointed out that in the 
determination of iodine values by the rapid method 
(ibid.) the halogen acids produced correspond to 50% 
of the iodine consumed, whilst in the case of resins or 
resin acids the amount may rise to 80—90%. From the 
examination of numerous mixtures of oleic acid and 
various resins, it is demonstrated that an empirical 
value, the “ Plussiiure,” which is the excess of halogen 
acids produced over 50%, bears a linear relation, within 
limits, to the amount of resin in the mixture. Hence, 
multiplication of this value by a factor, in this case 
1 • 4, gives an approximate value for the amounts of 
resin in such mixtures. With mixtures containing more 
than 30% of resins the relation does not hold, the 
“ Plussiiure ” value increasing less rapidly than the 
amount of resin. In practice the iodine value of a 
mixture is determined by the Margosches rapid method 
(ibid.), the excess of halogen back-titrated directly, then 
20 c.c. of a 3% solution of potassium iodate are added 
and the halogen liberated is determined by a further 
titration. Although indirect and approximate only, 
the method is claimed as rapid, and of especial value in 
technical soap analysis. E. H olm es.

P a t e n t s .
Manufacture of com positions containing 

colouring m aterials [pigments etc.], W . H. 
W hatm ough  (E.P. 267,207,7 and 22.12.25).—Insoluble 
pigments or lakes are precipitated in the presence of 
dilute aqueous dispersions of oleaginous materials (e.g., 
drying oils, mineral oils, waxes, etc.), the latter separating 
from the aqueous phase and being carried down by the 
pigment. The composite masses so produced (the 
consistency of which is controllable) are characterised 
by ready dispersion, and are used in printing inks, paints, 
typewriter ribbons, etc. S. S. W oolf.

Coating wood, iron, or other structures. W. 
B aup. (E.P. 252,364, 14.5.26. Conv., 20.5.25).— 
Stationary structures, particularly of iron or wood, are 
coated with a refractory varnish which is “ burnt on ” 
a t 50—600° by means of a hot-air blast. A suitable 
coating is prepared by heating castor oil a t 280—300° 
with 5—10% of metal oxide (lead, cobalt, zinc, etc.) 
until the mixture is clear. On cooling, 10—20 pts. of 
this wax-like material are incorporated with 80 pts. of an
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ester gum-linseed or tung oil varnish base and thinners. 
To 80 pts. of this medium are added 20 pts. of metal 
powder, e.g., aluminium, brass, or lead. S. S. W oolf.

Manufacture of lead compounds. R. W il h e l m , 
Assr. to  Com m onw ealth  W h it e  L ea d  & P a in ts  P ro
p r ie t a r y  L t d . (U.S.P. 1,617,887,15.2.27. Appl., 24.9.25. 
Conv., 30-3.25).—See E.P. 249,809 : B., 1927, 259.

Manufacture of resins. C. 0 . T e r w il l ig e r , Assr. 
to  F . von B r iesc u  (U.S.P. 1,624,082 and 1,624,638,
12.4.27. Appl., [a ] 29.6.23, [b] 5.7.23. Renewed 
[a , b ], 7.2.27).—See E.P. 218,277 and 218,638; B ., 
1925, 890, 999.

Production of fibres etc. (F.P. 612,879).—See Y.
Cellulose composition (U.S.P. 1,620,977).—See V.

XIV-INDIA-RUBBER; GUTTA-PERCHA.
Coagulation phenomena in H evsa  latex. IV. 

Latex in the second liquid zone. 0. d e  V r ie s  
and N. B eu m e e -N ieu w la n d  (Comm. Netherlands Rubber 
Testing Stat., Buitenzorg, 1927, N o. 6, 503—565. 
Arch. Rubbercultuur, 1927, 10, [11]; cf. B ., 1925, 17, 
891).—Latex to which an excess of acid has been added 
attains a second zone of stability in which the sign of 
the electric charge on the globules has changed from 
negative to positive. The coalase in such latex is killed, 
but the latex gradually “ creams ” and the top layers 
ultimately coagulate. The latex coagula are paler in 
colour than the earlier ones, and contain a lower propor
tion of nitrogen. The rubber is always low in viscosity 
and very plastic, but has a tendency to develop tackiness, 
especially if exposed to lig h t; in extreme cases it finally 
becomes hard and resinous. D. F. Twiss.

Ball rubber (rubber prepared after the Brazilian 
method). O. d e  V r ie s  and W. S poon (Comm. Nether
lands Rubber Testing Stat., Buitenzorg, 1927, No. 8,
1—65 ; Arch. Rubbercultuur, 1927, 10, [1]).—The 
Brazilian method for the preparation of rubber from 
latex has been adopted for a time in Java on a large 
experimental scale ; the method, however, showed no 
especial advantages, and the normal procedure for the 
production of plantation rubber has now displaced it. 
In its properties generally ball rubber appeared to be 
intermediate between ordinary plantation rubber and 
and hard fine Para rubber. D. F. Twiss.

Direct determination of hydrocarbon in raw  
rubber, gutta-percha, and related substances.
A. R. K e m p  (Ind. Eng., Chem., 1927, 19, 531—533).— 
The hydrocarbon of rubber or of gutta-percha can be 
determined by a modification of the Wijs method. A 
0-1 g. sample, from which the resins have been removed 
by any suitable method, is swollen overnight in 75 c.c. 
of purified carbon disulphide; 25 c.c. of 0• 2A'-Wijs 
solution are added with agitation so as to obtain a clear 
red solution. The flask stoppers are wetted with a drop 
of potassium iodide to prevent escape of iodine, and the 
flasks are kept in ice water for 2 h rs .; 25 c.c. of 15% 
potassium iodide solution and 50 c.c. of distilled water 
are then introduced, and the iodine is titrated with 
0-liV-sodium thiosulphate. The theoretical iodine 
value for C5HS with one double linking is 372-8. I t  is 
unnecessary to exclude diffused light, and a large excess

of the Wijs reagent does not affect the results. The 
results for samples of extracted rubber, gutta-percha, 
and balata correspond closely with the theoretical 
values, any discrepancy being in accord with the known 
protein, dirt, and humus contents. Milling for 2 hrs. in 
air or melting by prolonged heating in carbon dioxide 
at 280° causes no appreciable change in the chemical 
unsaturation of rubber. D. F. Twiss.

Cloth dyeing for ru b b er proofing. H ockney  and 
B an cr o ft .—See VI.

P a t en ts .
Preparing rubber com positions. G. W . A cheson  

(U.S.P. 1,623,517, 5.4.27. Appl., 21.4.23).—Rubber 
latex is mixed with aqueous suspensions of deflocculated 

. fillers and sulphur; coagulation of the rubber and 
flocculation of the filler are effected simultaneously 
with formation of a precipitate containing the ingredients 
in intimate admixture. D. F. Twiss.

Removal of liquid polym erides from synthetic 
rubber. W. Car pm a el . From I. G. F a r b en in d . A.-G. 
(E.P. 267,808, 3.9.26).—The rubber-like masses obtained 
in the polymerisation of butadiene are accompanied by 
liquid polymerisation products. These are removed 
by applying active charcoal to the sheeted product, heat
ing if desired at 40—50° for several hours under reduced 
pressure, and then removing the charcoal mechanically 
or by washing with water. D. F. Twiss.

Process and apparatus for devulcanising rubber.
E. E. R oy er  (F.P. 611,405, 30.5.25).—Old rubber is 
heated with a liquid such as mineral oil in an autoclave, 
from the bottom of which the resulting solution is forced 
into a still. The mineral oil which is recovered by 
distillation is returned to the autoclave, whilst the 
residual “ reclaimed ” rubber is removed from the still 
a t the end of each distillation process. D. F. Twiss.

Preservation of latex. A. E. J u r y  and 0. H. 
Smith, Assrs. to G e n e r a l  R u b b e r  Co. (U.S.P. 1,619,938,
8.3.27. Appl., 8.6.26).—Latex is treated with an 
organic antiseptic and an alkaline phosphate.

T. S. W h e e l e r .
Apparatus for vulcanising under fluid pressure. 

R . D. F r it z , Assr. to B. F . Goodrich  Co. (U.S.P. 
1,622,438, 29.3.27. Appl., 12.1.26).

Coating m aterials with rubber (E.P. 261,700).— 
See XI.

XV.—LEATHER; GLUE.
Fluorescence test for synthetic and natural 

tannins. O. Ger n g r o ss and G. Sandor  (Collegium, 
1927, 12—20).—Solutions of a number of synthetic 
tannins (1 :1000) show violet or bright blue fluorescence 
in the light of a quartz lamp. Some synthetic tannins 
(e.g., Maxyntan) show no fluorescence. 1 :1000 solutions 
of vegetable tanning materials do not give characteristic 
fluorescence except oakwood extract, which shows 
green, donga reddish, pine bark and malet bluish-violet, 
and quebracho and tizerah yellowish-green. Acidifica
tion destroys the fluorescence, alkali changes the donga 
fluorescence to orange, and that of pine bark and malet 
to grass-green, and destroys tha t of quebracho and 
tizerah. Fibres treated with quebracho, tizerah, and 
mimosa show a yellow fluorescence, and to a smaller
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extent when treated with other vegetable tannins. 
Pine hark, malet bark, larch bark, hemlock and chestnut 
extracts all give a violet fluorescence on cellulose fibres 
treated with them. The treated fibre soon loses its 
fluorescing property unless a small amount of sublimate 
is added to the solution. The violet fluorescence is 
probably caused by some substance aldn to fisetin.

D. W oodroffe.
Adsorption of the violet fluorescing substances 

from pine bark extract and the yellow fluorescing 
substances from quebracho wood by different 
adsorbents. Relation between adsorption and 
chemical constitution. 0. Ger n g r o ss , 6. Sandor, 
and K. Tsou (Collegium, 1927, 21—24).—1 : 500 solu
tions of pine bark and quebracho extracts, respectively, 
were treated with different acetyl- and nitro-cellulose 
fibres. Different nitrocelluloses absorbed the fluorescing 
material from quebracho solutions, but not from pine 
bark. Cellulose diacetate, “ cellit” powder, and acetate- 
silk alone absorbed the fluorescing agent in pine bark 
solutions. Hydrocellulose, starch, agar-agar, wool, silk, 
and casein absorbed the fluorescent agent from both 
solutions. The irreversible adsorption diminished with 
increasing value. D. W oodroffe.

Detection of quebracho tannin and similar 
tannins in extract m ixtures and in leather. L.
P o l l a k  and W. S p r in g e r  (Collegium, 1927, 46—52).— 
1 g. of solid or dried extract is mixed into 10 g. of caustic 
soda solution (d 1 • 32) in a silver crucible, slowly heated 
to 260° with stirring until the dried mass re-melts, 
poured into hot water, neutralised with sulphuric acid 
(1 :1), made up to 500 c.c., and 100 c.c. are shaken out 
into three lots of 50 c.c. -of ethyl acetate, the ester extracts 
dehydrated over anhydrous sodium sulphate, the ester 
distilled off, and the residue weighed, and calculated per 
100 pts. of dried extract. A similar determination is 
made on the precipitate obtained in the formaldehyde- 
hydrochloric acid test, using 100 c.c.-of tannin solution. 
I t  is proposed to use such figures for detecting and 
identifying different tannins. Tabulated results are 
given, together with the fluorescence of solutions of the 
different extracts, of the residue from the ester 
extracts of their fused mass, and of the fused mass of 
the formaldehyde precipitate, also the colour of the ester 
after shaking with the solution for the fluorescence 
reaction. These tests provide a means of distinguishing 
the sub-group quebracho, tizerah, urunday, and mimosa 
bark from the larger group of pyrocatechol tans, even in 
mixtures and when strongly sulphited. For leathers, 
the formaldehyde precipitate from the water-soluble 
matter can be used, or the leather can be fused with 
caustic soda and treated as above. D. W o o d r o f f e .

Waste hide as manure. J oret  a n d  R adet.—  
See XVI.

P a t e n t s .
M anufacture of condensation products contain

ing sulphur [tanning agen ts]. I. G. F a r bin in d . A.-G., 
Assees. of A.-G. f ü r  A n il in -F a b r . (E.P. 252,694,27.4.26. 
Conv., 28.5.25. Addn. to E.P. 218,316 : B., 1925, 181). 
—Products having properties similar to those previously 
described, except that they are only slightly hygroscopic, 
are prepared by the interaction of hydroxyarylcarb-

oxylic acid sulphochlorides, such as salicylic acid 
sulphochloride, with esters derived from hydroxyaryl- 
compounds, such as 2-chlorophenyl carbonate, rcsorcinyl 
diacetate, or acetylsalicylic acid. L. A. Coles .

Process of tanning. J. K. T u l lis  (U.S.P. 1,621,612,
22.3.27. Appl., 3.10.23).—Hides are partially taimed 
in weak tanning liquors, dried till bone dry, and then 
drummed with half their weight of strong tanning 
liquor to complete the tannage. D. W oodroffe .

Leather dressing and tanning material. F. C.
A tk in so n  (U.S.P. 1,622,127, 22.3.27. A ppl., 16.8.19). 
—Corn cobs are digested under pressure a t 140—200° 
for 2—3 hrs. D. W oo droffe .

Manufacture of glues, gelatins, and the like from  
plagiostomaceous materials. A. Ehrenreich (E.P. 
267,041, 4.11.26. Conv., 12.7.26).—Skins, pectoral and 
other fins, damaged skins and all gelatinous waste of 
plagiostomi are washed in water, or limed for 2 weeks, 
washed and bleached with sulphurous acid, then treated 
with water in a dissolving vat provided with a perforated 
partition, composed of a grid of wooden laths or 
galvanised wire cloth, and a heating coil. The liquid is 
heated until it froths or bubbles (70—80°), the heating 
discontinued and re-started alternately for 2 hrs. or until 
the liquid has reached the desired consistency, the im
purities are removed, the viscous liquid is transferred to 
a receptacle which is placed in a refrigerator, or mixed 
with 30 g. of boric acid per 100 litres of liquor, and allowed 
to set in hermetically sealed flat boxes to obtain sheets 
of gelatin or poured into a vat, cooled to 40°, then 
2 i kg. of hydrochloric acid or 28% acetic acid are added 
per 100 litres of liquor, and finally oil of sassafras to 
produce a liquid glue. D. W oo droffe.

Artificial leather (F.P. 611,401).—See V.
Treatment of yeasts (E.P. 243,373).—See XVIII.

XVI.—AGRICULTURE.
Value of “ dissolved ”  waste hide as a manure.

G. J o r et  and E . R ad et  (Ann. Falsif., 1927, 20, 133— 
148).—In the solution process, which consists in boiling 
the hide with sulphuric acid and adding calcium phos
phate to increase the consistency and partially neutralise 
the acid, a variable proportion of nitrogen is rendered 
soluble in water, depending on the amounts of acid and 
phosphate used. In all cases there is an insoluble 
residue, which is useless for agricultural purposes. 
When mixed with a highly calcareous earth, the mean 
value of the nitrifiable nitrogen may amount to two 
thirds, but with a non-calcareous earth to only one half 
of that for the same amount of desiccated blood. Free 
acid and tannin tend to hinder nitrification. The Street 
index is of no value in evaluating these products, but 
the determination of the insoluble residue, its nitrogen 
content, as well as the intensity of the tannin reaction, 
are useful indications as to their commercial value as 
manures. F. R . E nnos.

Nitrification of ammonium sulphate in soil.
H . J. H a r per  and B. B oatman (J. Amer. Soc. Agron., 
1926,18, 876—888).—Air-drying soils does not appear to 
affect the nitrification of ammonium sulphate. A
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higher percentage of nitrate-nitrogeu was produced 
when smaller amounts of ammonium sulphate were 
used. Phosphorus and potassium fertilisation did not 
increase the nitrifying power of soils better than ground 
limestone. Ch em ica l  Ab str a c ts .

Biological activities in fertiliser com posts. A. J. 
E ng lehorn  (Proc. Iowa Acad. Sci., 1925, 3 2 , 85—94).— 
The presence of sulphur in a fertiliser compost reduces, 
and that of orthoclase or raw rock phosphate increases, 
the number of bacteria present: the presence of sulphur 
stimulates, and that of orthoclase depresses, the growth 
of fungi. Chem ica l  Ab str a c ts .

Determination of the fertiliser requirements of 
soils by  the Neubauer seedling method. S. Ge r ic k e  
(Z. angew. Chem., 1927, 4 0 ,  366—368).—100 rye seed
lings were grown for 18 days in 100 g. of the soil to be 
tested in glass bowls. The young plants were then 
washed free from soil and their potash and phosphorus 
contents determined. If these fall below certain values, 
originally given as 8 mg. P 20 5 and 24 mg. K 20, the soil 
is considered to be deficient in the fertiliser concerned. 
The method is not applicable to nitrogen. Various 
critical investigations of this method are discussed, and 
it is concluded (1) tha t the period of growth should be 
14r—15 days, in which time a maximum absorption of 
the fertiliser is obtained ; (2) the soil should be diluted 
with sand and a blank test performed to compensate 
for interchanges between the plant and the sand, of 
minerals originally present in the seed; (3) the amount of 
water added, temperature, and .iglit intensity all have 
a slight efi'ect on the results, and should be standardised. 
The amount of fertiliser found in the grown seedlings 
which is considered to represent a satisfactory soil also 
varies with the species of plant grown. In spite of 
these limitations, the method gives results much more 
closely in accordance with field trials than are the 
indications of soil analysis by chemical methods, and is 
of great value. C. I r w in .

Fungicidal and bactericidal action of selenium  
and tellurium  compounds. N. M. Sto v er  and B. S. 
H o pk in s  (Ind. Eng. Chem., 1927, 19 , 510—513).— 
Sodium selenite and tellurite, potassium selenite and 
tellurite, and tellurium hydrogen tartrate in 0-05— 
0 -OOOS.V-solutions have practically no fungicidal action 
on the fungus causing chestnut blight, Endothia parasitica, 
even after exposure for a week, whilst selenious acid, 
lithium and thallous selenites are definitely toxic. Apple 
blotch, Benturia inaqualis, is not controlled by 0-1— 
0 *04i\'r-selenious acid even after repeated application. 
Selenious acid and thallous selenite are quite bactericidal 
to pear blight, B. amylovorus, according to laboratory 
tests, but these results have not been substantiated in 
the field. Selenious acid injected into pear and chestnut 
trees enters the circulatory system, but appears to be too 
injurious to the tree to be usefully employed against 
parasitic fungi. On the other hand, it is sufficiently 
toxic to be used as a herbicide against dandelion, 
Canada thistle, and burdock. E. H olm es .

Ionic exchange of zeolitic silicates. K a p pe n  an d  
Rung.—See VII.

Fumigation tests w ith chloropicrin. H oyt a n d  
E l l e x b e r g e r .—See X IX .

P a t e n t s .
[Seed] disinfecting com position. Non-hygro- 

scopic seed disinfectants. M. E ng elm a nn  and A. R. 
A l b r ig h t , A ssrs. to E . I. d u  P ont d e  N em ours & Co. 
(U .S .P . 1,618,369 and 1,618,370, 22.2.27. Appl., [a],
11.1.23 ; [b ], 8.6.23).—(a ) An insoluble, organic mer
cury compound, e.g., o-acetoxymercuriphenol (10—30%), 
is intimately mixed with a dry, pulverised, alkaline-earth 
oxide or hydroxide (90—70%). (b ) A  mercuriphenol 
is mixed with an alkaline carbonate and an alkaline- 
earth oxide or hydroxide. T. S. W h e e l e r .

Production of [seed] disinfectants. M. E n g elm a n n , 
Assr. to E . I. d u  P on t d e  N em ou rs & Co. (U.S.P. 
1,618,371—2, 22.2.27. Appl., [a], 19.2.24 ; [b ], 25.7.25). 
— (a) Finely-divided calcium carbonate or other insoluble 
basic substance (1000 pts.), copper sulphate or other 
soluble copper salt (500 pts.), and water (6000 pts.) are 
agitated together, and the product is filtered off, dried, 
and ground, (b ) Mercuric acetate (50 pts.), kaolin 
(500 pts.), sodium o-nitrophenoxide or similar compound 
(23 pts.), and water (1500 pts.) are heated a t 80° for 
4 hrs., when the corresponding mercuriphenol compound 
is obtained, dispersed on the kaolin ; its value as a seed 
disinfectant is thus increased. T. S. W h e e l e r .

Lactonitrile fum igant. L. J. Ch r ist m a n n , Assr. 
to A m erica n  Cya n a m id  Co. (U.S.P. 1,620,074, 8.3.27. 
Appl., 3.8.25).—An insecticide comprises a mixture of 
a stable organic cyanogen compound, e.g., lactonitrile, 
(50 pts.), a non-alkaline saponaceous adhesive material, 
e.g., saponin, (25 pts.), and water (50 pts.). I t  is further 
diluted with water before spraying. T. S. W h e e l e r .

Preparation of a [sulphur] fungicide. J. H. 
R e ed y  and W . S. B rock (U.S.P. 1,620,229, 8.3.27. Appl.,
3.10.24).—Calcium polysulphide solution is treated with 
zinc sulphate, and the mixture of calcium sulphate, zinc 
sulphide, and finely-divided sulphur obtained is em
ployed as a fungicide. T. S. W h e e l e r .

Dehydrating vegetable substances etc. (E.P. 
267,203).—See XIX.

XVIII.—FERMENTATION INDUSTRIES.
W ort boiling. L. R. Sk in n e r  (J. Inst. Brew., 1927, 

33,219—222).—The crystalline structure of copper, which 
is universally chosen as the container in which to boil 
wort, explains its exceptional heat-conductive power. 
Heat radiation is an ionic emission, and negatively 
charged ions pass from the source of heat—the furnace— 
to the copper. In the cases where tlis copper has been 
“ gassed ” by the reducing action of the flue gases on 
the oxygen contained in the copper, the cohesion between 
adjacent crystals is reduced, and a quicker passage is 
offered to the ions of emission, the rate and velocity 
of impingement of which may have a direct bearing on 
the ultimate cooked flavour of the wort. The cooking 
value of steam-heated coppers is inferior to that of 
fire-heated coppers, since the energy is third-hand, and 
there is not sufficient difference of temperature between 
the steam and wort to get the true cooking effect and 
complete sterilisation. With pressure steam-heated 
coppers, owing to the higher temperatures, sterilisation 
is better, the concentration is greater, and the rate 
of evaporation is increased with an improved cooking
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effect. Steam, and even super-steam heated pressure 
coppers do not compare favourably with fired coppers, 
which ensure a better quality of heat and a higher heating 
temperature. Coal and oil give the sun’s energy second
hand, whereas energy transmitted by steam is third- 
hand, owing to the coal or oil having to be burned 
to generate the steam. C. R anken.

Production of n-butyl alcohol and acetone from 
Jerusalem artichokes. A. C. T iiaysen  and B. M. 
Gr een  (J. Inst. Brew., 1927, 33, 236—240).—The tubers 
of Jerusalem artichokes (Helianthus tuberosus) cannot 
be converted into «-butyl alcohol and acetone by Bac. 
butylicus, Weizmann, in the same way as raw materials 
containing starch, owing to the bulk of the carbo
hydrates in the tubers not being directly fermentable by 
the organism. A yield of 12 gals, of “ oil,” or more, 
per ton of fresh tubers can, however, be obtained if the 
original carbohydrates are hydrolysed and the mashes 
diluted to such an extent that the reducing sugars are 
prevented from exerting their inhibitory action on 
the micro-organisms or their enzymes. C. R anken.

Difficulties of the sulphuric acid treatment [of 
distillery m ashes]. W en d e l  (Z. Spiritusind., 1927, 
50, 96—97).—If lactic acid is replaced by sulphuric acid 
in the treatment of distillery mashes, owing to the 
greater strength of the latter acid, measurement of the 
resulting acidity to litmus by titration is insufficient, and 
must be amplified by determinations of the hydrogen-ion 
concentration. The efficiency of the treatment depends 
not only on the strength of the acid, but also on the 
concentration of the mash and the kind of raw material. 
Mashes made with maize require a lower degree of 
acidification than those made with potatoes or rye, whilst, 
in addition, greater amounts of acid can be safely added 
to thick mashes. If ammonium sulphate is used as 
a nitrogenous pabulum for the yeast, regard must be 
had to the increase of acidity from this cause during 
fermentation. Satisfactory results are obtained with 
sulphuric acid with mash concentrations varying from 
15—18° Balling, and with j>z 5-0 (approx.). For the 
chief mash, the optimal acidity to litmus is given as 
0-15—0-20°, and as 0-3° or slightly higher for the sub
sidiary mash. C. R anken .

P a t e n t s .
T reatm ent of yeasts by auto lysis. M. K ahn,

E. le  B reto n , and G. S c h a effer  (E.P. 243,373,19.11.25. 
Conv., 19.11.24).—Food products and products for 
tanning and tawing are obtained by autolysing distillery 
yeast, rhizopus, and amylomyces. This is effected m a 
medium of 5—20% by wt. of sodium chloride, for a time 
varying from a few hours to 6 days, the temperature 
being maintained between 40° and that at which the 
ferments are destroyed. The autolysi3 may be accele
rated by adding suddenly after a few hours’ action
5—10% of sodium chloride to the mass. (Cf. E.P. 
225,228 ; B., 1925, 605.) A. R ayner.

M anufacture of beverages. H. Mackeson (E.P- 
267,236, 14.12.25).—The juice or must of fruits, parti
cularly apples, pears, or grapes, is mixed with malt 
extract, fermented, and filtered. I t  is then further 
mixed with a priming solution consisting of glucose

syrup or a concentrated fruit juice, with the addition of 
malt extract, again filtered, and pasteurised.

F. R. E n n o s .
Production of lactic acid from sugar-containing 

raw m aterials by means of lactic acid bacteria. A. 
P ollak  (U.S.P. 1,624,674, 12.4.27. Appl., 11.9.24, 
Conv., 29.9.23).—See E.P. 222,514 ; B., 1926, 73.

Manufacture of butyric acid and other aliphatic 
acids. L. Le F ranc , Assr. to L efr a n c  & Cie. (U.S.P. 
1,625,732, 19.4.27. Appl., 18.8.22. Conv., 26.9.21).— 
See E.P. 186,572 ; B., 1923, 674 a .

XIX.—FOODS.
Determination of fat in m ilk by the Neusal 

method. M. P o p p  (Chem.-Ztg., 1927, 51, 270).— 
Sufficient solution for 10,000 determinations is made by 
dissolving 10-2 kg. of a mixture of sodium salicylate and 
citrate in 40 litres of water. After remaining overnight 
a slightly insufficient quantity of butyl alcohol (9800— 
9850 c.c.) is added, and determinations of fat with this 
solution on a series of milks are compared with those 
made by the sulphuric acid method. The amount of 
the alcohol is then adjusted so that the results obtained 
by the two methods are in agreement. For the fat 
determination, 4 c.c. of the above solution are mixed 
with 9-2 c.c. of milk in a butyroineter, heated at 65°, 
centrifuged for 5 min., and the fat read at 45°.

F. R. E .n n o s .
Immersion refractometer and its value in milk 

analysis. G. D . E lsdon and J. R. Stubbs (Analyst, 
1927, 52, 193—214).—Results from comprehensive 
tests with the immersion refractometer as a means of 
detecting added water in milk show that claims made 
in this connexion have been much exaggerated. Refrac
tion is found to be proportional to the solids-not-fat, 
and in no case did a milk having a refraction over 37-1 
have less than 8-5% of solids-not-fat. Also since 
refraction rises as acidity increases, up to a point, a 
watered milk may on keeping give a figure identical 
with that of the genuine milk. I t  is difficult to apply a 
correction factor for such increase due to acidity, but 
generally, on an average, an increase of 1-0 in the 
acidity (c c. of 0 • lAT-sodium hydroxide required to 
neutralise 10 c.c. of milk) accompanies an increase of 
0-2 in the refraction. D. G. H e w e r .

Basic viscosity of ice-cream m ixes. A. L eigh ton  
and 0 . E. W il l ia m s  (J. Physical C'kem., 1927, 31, 
596—600).—Ice-cream mixes show a “ basic ” viscosity, 
i.e., a viscosity independent of the changes in mechanical 
structure which occur on being kept. At constant 
temperature the basic viscosity changes with the con
centration of water in accordance with the Arrhenius 
equation, log ?/ =  0c. L. S. T heobald .

Formaldehyde in fish. D . B. D ill  and P. B. 
Clark  (Analyst, 1927, 52, 222; cf. B., 1926, 339).— 
Formaldehyde obtained from the fish examined by the 
authors is regarded as not due to oxidation of 
trimethylamine (cf. Tankard and Bagnall; B., 1927, 25) 
since little or no formaldehyde was ¡present at canning 
time, but developed with age in the absence of oxygen, 
and tests were made on distillates obtained by steam
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distilling the samples mixed with a 2% solution of 
phosphoric acid (c.c./g.), the volume being kept constant 
by immersing the flask in a heated salt bath.

D . G. H e w e r .
Quality of the protein of whale m eat products. 

W. L. D a v ie s  (J.S.C.I., 1927,4 6 , 99—100 t ).—Attention 
is drawn to the high content of non-protein nitrogen in 
feeding stuffs manufactured from animal by-products 
and refuse. This non-protein nitrogen, which is water- 
soluble, has been examined in the case of whale meat 
flakes and whale meat meal, comparing the composition 
of the aqueous extracts in each case with the composition 
of the pure tissue protein. With respect to diamino-acid 
content, the aqueous extracts compare favourably in 
composition with pure tissue protein, and also with any 
complete protein, and, although the total nitrogen 
allotted to diamino-acid is slightly lower for the extract, 
this is counterbalanced by a higher amount of nitrogen 
allotted to monoamino-acid nitrogen in the extract. 
Such extracts are slightly inferior in composition to 
similar extracts of various fish meals. The flake had 
roughly a fifth, and the meal two fifths, of its nitrogen 
as non-protein water-soluble nitrogen. The flakes kept 
better under ordinary conditions of storage than the 
meal.

Changes during storage in the com position of 
m angels. J. P. D rew and G. T. P yne (J. Dep. Lands 
Agric., Ireland, 1926, 2 6 , 9— 14).— The composition of 
fresh Bed and Yellow Intermediate varieties, respec
tively, was: dry matter 9 -43 , 1 1 -2 1 ; sucrose 4 -55 ,
6 - 4 8 ;  reducing sugars 0 -1 6 , 0 - 2 2 ;  crude protein 
0 -8 9 , 1 - 1 4 ;  true protein 0 -3 9 , 0 - 5 5 ;  oil 0 -0 3 , 0 - 0 3 ;  
fibre 0 -6 5 , 0 - 7 6 ;  ash 1-13 , 1 -1 3 % . On storage for 
5 months the percentages of oil, fibre, ash, and true 
protein were scarcely changed; both varieties lost 
2 8 %  of the dry matter and 26—40%  of the sucrose. 
The crude protein decreased 0 • 17—0 • 3 5 %  ; the amounts 
of nitrate nitrogen decreased from 0-041  to 0 -0 2 5 , and
0 -0 4 5  to 0 -0 2 6 % , respectively. Chem ica l  A bstracts.

Examination of foodstuffs for preservatives.
A. C. Cha pm an  (Analyst, 1927, 5 2 , 215—217).—From 
certain carbohydrate materials such as caramel au 
acid, or mixture of acids, may be obtained which closely 
simulates benzoic acid. I t  gives a violet coloration 
with ferric chloride, apparently due to a phenolic 
substance present in smaller proportion than the acid. 
The latter reacts with bromine, but gives no precipitate. 
Formaldehyde, or some substance very closely resembling 
it, is produced on heating sugar products, and formal
dehyde reactions in such cases do not necessarily indicate 
addition of that substance. Boron occurs naturally in 
agar-agar and other seaweeds. D. G. H e w e r .

Fumigation tests w ith chloropicrin [on food
stuffs etc.], L. F. H oyt and E. P. E lle n b e r g e r  
(Ind. Eng. Chem., 1927, 19, 461—464).—A large variety 
of food products, fumigated on the commercial scale 
with nitrochloroform for a week, a t concentrations of
0-8—1-33 lb./lOOO cub. ft. of storage space, appear to 
be undamaged in any way. Germination tests on com, 
oats, sunflower, wheat, and buckwheat show that 
exposure to chloropicrin a t the lower concentration for 
one week had no deleterious effect on the germination

of the seed, but rather the reverse effect on the last 
two. Chloropicrin is recommended as a fumigant on 
the grounds of the protective warning afforded by its 
lachrymatory power in high dilutions', and because of 
its highly poisonous effect on such insects as the Indian 
meal moth, Mediterranean flour moth, and the more 
resistant confused flour beetle. E. H olm es.

P a t e n t s .

Manufacture of bread. J. M a t t i (E .P . 266,967,
25.6.26).—100 pts. of flour, 66-5 pts. of water, 2 pts. 
of salt, and 1 pt. of yeast are mixed at 38—40°,
0-1 pt. of an edible neutral fatty substance, e.g., refined 
paraffin oil, is added, the whole mechanically kneaded 
for 12 min., and fermented for 40 mill. After the 
moulding and rising in the pan, which occupy 15—30 
min., the mixture is baked for 1 hr. F. R. E n n o s .

Manufacture of bread. H. A. K o h m a n  (E.P. 
244,489, 14.12.25. Conv., 12.12.24).—The usual ingre
dients of the dough are mixed with a dough-maturing 
agent, such as potassium persulphate, bromate, iodate, 
or periodate, in a quantity greatly in excess of that 
permissible when the dough is kept for the ordinary 
fermentation period. After mechanically mixing the 
batch for 10—20 min., it is divided, proofed, and 
baked in the usual way. F. R. Ennos.

Milling products [flour]. H. C. J. H. Ge l is s e n , 
Assr. to N oyadel P rocess Co r p . (U.S.P. 1,620,458,
8.3.27. Appl., 3.5.26. Conv., 11.3.25. Cf. E.P. 102,967 ;
B., 1918, 71 a ) .— Flour is treated with a current of air 
a t 20° in presence of a small quantity (0-003%) of an 
aldehyde, e.g., acetaldehyde or benzaldehyde, and an 
acid anhydride, e.g., acetic or succinic anhydride, 
together with a catalyst, e.g., cobalt acetate or a similar 
salt of vanadium, chromium, etc. The peroxide pro
duced bleaches the flour. T. S. W h e e l e r .

Butter and cream treating process. R. K.
Cooney , Assr. to Ca m pb ell-C ooney P a ten ts  Co. (U .S .P .
1,599,649,14,9.26. Appl., 30.12.24. Renewed 24.2.26).— 
Highly acid cream is agitated with a small quantity of 
slaked lime at 38°, pasteurised, and centrifuged to- 
remove solid matter. The keeping properties of the 
cream, and of the butter prepared from it, are improved.

T. S. W h e e l e r .
Pickling of fru it etc. J. W. B ec km an , Assr. to

G. C. R oeding  (U.S.P. 1,621,188, 15.3.27. Appl.r
8.12.25).—The fruit, such as olives, is treated with a 2% 
solution of caustic soda for 4—6 hrs. to open the pores, 
and then with 1-5% hydrochloric acid and brine solution 
for 2—ft days. I t  is then immersed in a 1% solution of 
sodium lactate and lactic acid, the time required to 
remove the free hydrochloric acid and give the fruit the- 
desired acidity being approximately one week.

F. R. E n n o s .
Preserving fruit juices and other liquids. W. 

Matzka  (E.P. 267,058, 5.9.25).—The liquid passes slowly 
through a vessel where it is subjected to gentle electro
lysis between a gold cathode and an aluminium anode. 
The temperature of the liquid, which is heated by passing 
steam or hot water through the electrodes, is regulated 
between 30°and 55°,depending on its albumin content and;
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■acidity,- a n d  is su b s ta n tia lly  below  th e  norm al pasteurisa
tio n  te m p e ra tu re , so t h a t  th e  n a tu ra l  a ro m a is retained.

F. R. Eireros.
Dehydrating vegetable substances or products 

of ¿organic character. B. J. Ow en  (E.P. 267,203,
7.12.25).—T he d ry in g  ag en t, consisting  of heated  air, 

is  su p p lied  to  th e  m ass of m a te ria l u n d er trea tm en t 
(e.g., g ra in  o r roo t-crops) a t  ranges of tem perature, 
p ressu re , a n d  v o lu m e such  a s  h av e  been  found to  regulate 
th e  conso lida tion  of th e  m ass sa tisfac to rily , an d  also to  
p ro m o te  th e  n a tu ra lly  occurring  physica l an d  chemical 
reac tions, so t h a t  th e  r a te  o f d eh y d ra tio n  is increased 
to  a  m ax im um , a n d  th e  effects of th e  exotherm ic reactions 
■occurring a re  u tilised  to  th e  b e s t ad van tage .

F. R. Ennos.
Preparation of vitamin-rich products. Ii. Isco- 

vesco and A. B. A dams (E.P. 267,410, 17.9.26).—Cod 
liver residues are treated with a solution of caustic 
-soda (d 1-33) and kept at about 18° for 2 months or 
longer. The saponified mass, after drying in vacuo below 
50°, is extracted with acetone; the solvent is then 
evaporated, and the vitamin-rich product dissolved in 
liquid fats or glycerin before addition to foodstuffs.

F. R. Ennos.'
Production of fish -o il powder. W. E. Miller , 

Assr. to S ilmo Ch em ica l  Co. (U.S.P. 1,622,390, 29.3.27. 
Appl., 5.3.26).—Fish oil is added slowly with agitation 
to an equal weight of fermented milk in an airtight 
vessel, and the mixture kept for 48 hrs. a t 10°. An 
-amount of water equal to that of the oil is added and the 
whole emulsified. After a further 4S hrs. a t 10°, the 
solid matter is separated from the liquid at 20°, and 
subsequently powdered. S. S. Woolf.

C ream -treating process. R, K. Cooney, Assr. to 
O am pbell-C ooney P atents Co . (Re-issue 16,576, 22.3.27, 
of U.S.P. 1,599,650).—See B., 1927, 26.

Butter and cream treating process. R. K-
•Cooney , Assr. to Ca m pbell-C ooney P atents Co . (Re
issue 16,562, 1.3.27, of U .S .P . 1,599,649).—See above.

Treatment of yeasts (E.P. 243,373).—See XVIII.

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

M anufacture of am yl acetate from  natural gaso
l in e . 6. T. K och a n d  G. A. B u r r e l l  (Ind. Eng. Chem., 
1927, 19, 442— 445).— A process fo r the conversion of a 
-25—40° fra c tio n  of gaso line from n a tu ra l  gas, essentially 
p e n ta n e , in to  amyl a c e ta te  is described , the m ain feature  
b e in g  a n  ingen ious dev ice  fo r the preliminary chlorination 
•of th e  h y d ro c a rb o n  in  the liq u id  phase, in  the presence of 
•an a c tiv a te d  c a rb o n  o r other porous ca ta ly s t. A 90 
110° c u t  of the chlorinated p ro d u c t is then esterified 
w ith  so d iu m  a c e ta te  in  an  oil-heated autoclave^ a t  
'205— 230° a n d  u n d e r  a  p ressu re  of 200— 250 lb ., the time 
-of re a c tio n  be in g  8 h rs . The frac tio n  120—175° of the 
T esulting  e s te r  co n sis ts  of 99— 100% amyl aceta te  
(¿15.5 0-88) h a v in g  no m o istu re , a  lig h t yellow colour, 
a n d  co n ta in in g  0-196% of free  ace tic  acid . A  m ethod 
o f  d e te rm in in g  th e  am y l a c e ta te  in  each frac tion  is based 
’On th e  so lu b ility  of th e  este r, an d  th e  re la tiv e  insolubility

of the chlorohydrocarbons, saturated ring compounds 
of the polymethylene series, and paraffin hydrocarbons 
in sulphuric acid (d 1-84). Cost figures are included 
derived from the running of a semi-commercial plant.

E. H o l iie s .
Distillation of formaldehyde solution. A. Zim- 

m e r l i (Ind. Eng. Chem., 1927, 19, 524—525).—An 
apparatus is described in which it was found possible to 
concentrate solutions containing (a) 15-6% of formalde
hyde and 3-4% of methyl alcohol, and (b) 17-7% of 
formaldehyde in water, to a point a t which the distillate 
contained 56% of formaldehyde, corresponding to 90% 
of methylene glycol. This distillate deposits para
formaldehyde immediately on cooling. (Cf. Blair and 
Taylor, B. 1926, 339.) E. H o lm es.

Hum ic acids. II. Action of thionyl chloride, 
of bromine, and of chlorine dioxide on som e hum ic 
acid sam ples. W. F uchs and H. L eopold  (Brennstoff- 
Chem., 1927, 8, 101—103; cf. B., 1927, 315).—Merck’s 
humic acid and that prepared from quinol behave 
practically identically when exhaustively treated with 
thionyl chloride, bromine, and chlorine dioxide, whilst 
humic acid prepared from starch behaves quite differently. 
In none of the specimens was any trace of carbohydrates 
found. Humic acids are feebly reactive substances of 
high mol. wt., resembling phenols in some respects, but 
differing from them in their comparatively low content 
of phenolic hydroxyl groups. W. T. K. B ra un ho ltz .

Properties of diethylene glycol. W. H. R in k e n - 
bach  (Ind. Eng. Chem., 1927, 19, 474— 176).—A study 
of the chemical and physical properties of a carefully 
purified specimen of diethylene glycol has been made, 
the chief findings being as follows. The bluish crude 
material loses its colour on purification, and gives an 
odourless compound with a slightly sweet, burning 
taste. Densities are given a t temperatures between 
0° and 35°, that a t 15°/15° being 1-1212, whilst the liquid 
has f.p. — 10-45° +  0-05, and b.p. (by extrapolation) 
244-5°/760 mm. Calorimetric determinations of the 
heat of combustion of diethylene glycol gave the values 
566 -11 kg,-cal./g.-mol. a t constant volume, and 566-69 
a t constant pressure, these values being roughly double 
those for the corresponding ethylene glycol. The heat 
of dilution was found to be positive, the compound 
probably forming a molecular complex with water, 
having a positive heat of dissolution. I t  is freely miscible 
with water, methyl alcohol, ethyl alcohol, ethylene 
glycol, glacial acetic acid, acetone, furfuraldehyde, 
pyridine, glycol diacetate, chloroform, nitrobenzene, and 
aniline, but immiscible with ether, benzene, toluene, 
carbon disulphide, and carbon tetrachloride, all at 
ordinary temperatures. Diethylene glycol absorbs more 
than its own weight of water in 9 days when kept in a 
closed space over water, but undergoes no hydrolysis. 
Numerous tables are given, including those for variation 
of viscosity and refractive index with temperature.

E. H olm es .
Glycerol tables. L. W. B osart and A. O. 

Snoddy (Ind. Eng. Chem., 1927, 19, 506—510).—New 
and comprehensive tables are given for the sp. gr. and 
percentage of glycerol, both apparent and true (i.e., 
reduced to vacuum), in mixtures of glycerol and water,



B ritish  C hem ica l A b s tr a c ts — B.
3TS C l .  X X .— O r g a n i c  P h o d o c t s ;  M é 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 i l s .

based oil very careful determinations of sp. gr. of 
mixtures a t 15°/15°,15-5715 -5°, 20°/20°, and 25°/25° for 
every 10%, and for 95 and 97-5% glycerol. The results, 
calculated to the fifth decimal place, are believed to be 
more accurate than any hitherto published, agreeing 
best with those of Nicol. The apparent values now 
given for 100% glycerol are 1-26557 at 15°/15°, and
1-26362 at 20°/20°, the corresponding true values being
1-26526 and 1-26331. Tables are also given comparing 
the values given by various workers, and showing the 
rate of expansion of mixtures between the temperatures 
15—20°, 15—25°, and 20—25°. An important correction 
is noted in a calculation occurring in a paper by Griin and 
Wirtli (A., 1919, ii, 202). E. H olm es.

M oderately dilate sulphuric acid as a reagent for 
the exam ination of drugs. H. Te u f e r  (Pharm. Zentr., 
1927, 68, 225—226).—Colour reactions of some vegetable 
drugs with 70% and 80% sulphuric acid are compared, 
and the relationship between the colours produced by 
various barks with acids of the above strengths and the 
degree of lignification of the cell walls of the barks is 
discussed. E. H. S iia r p l e s .

Occurrence, detection, and determination of 
ethyl chloride in perfum es. T. Sudendorf and 
O. Penndorf (Pharm. Zentr., 1927, 68, 226—228).—A 
few grams of the ice-cold perfume are added to about 
100 c.c. of ice-cold water containing slightly more than 
the calculated quantity of potassium hydroxide necessary 
to hydrolyse the ethyl chloride, and the mixture is shaken 
vigorously at room temperature for at least 5 hrs. 
About 10 g. of powdered wood charcoal are then added, 
and, after shaking for 10 min., the liquid is filtered. The 
filtrate is distilled and the first 5—10 c.c. of distillate are 
examined for alcohol by the Lieben-Serulla iodoform 
method or, in doubtful cases,by the Hofmann carbylamine 
reaction. For the detection of the halogens, an alcoholic 
solution of slightly more than the calculated amount of 
potassium hydroxide is added to a few grams of the 
perfume, both liquids being ice-cold. The mixture is 
shaken at room temperature, and, if halogens are present, 
small crystals are deposited on the sides of the vessel. 
The liquid is decanted, the crystals are dissolved in 
water, and the solution is examined for halogens by the 
usual methods. The dangers occasioned by the indis
criminate use of perfumes containing large amounts of 
ethyl chloride are emphasised. E. II. S h a r p l e s .

G enusM entha. XI. Oil of M entha Canadensis, L.
H. A. B ra u n  (J. Amer. Pharm. Assoc., 1926, 15, 337— 
338).—The greenish-yellow oil (1-16%) had d~l 0-8974, 
gcd +  32 • 4°; ester S • 06, total alcohols 15-7, free alcohols
7-9, pulegone (R2S03) 20-00, pulegone (RHS0?) 18%. 
Phenols were absent. Fractionation did not indicate 
pulegone ; the fraction b.p. 140—175° yielded two semi- 
carbazones having m.p. 137° and 180°, respectively.

Ch e m ic a l  A b str a c ts .
Determ ination of phenol. W il l ia m s .—See II.
Dehydration of sulphite spirit. S c h l u m b e r g ePv.—  

See V.
Medicinal creosote. B obrov .—See XIII.
n-Butyl alcohol and acetone. T h a y sen  a n d  

G r e e n .— See XVIII.

P a t e n t s .
Method of conducting chem ical reactions. [Oxid

ation of acetaldeliyde.] C. O. Y oung and C. J. 
H e r r l y , Assrs. to Ca r b id e  and  Carbon  Ch em ica ls- 
Co r p . (U.S.P. 1,620,180, 8.3.27. Appl., 20.6.23).— 
Acetaldehyde is passed in counter-current to a stream 
of air through a series of vessels at a gradually increasing 
temperature. The product containing 90% of acetic 
acid is withdrawn from the last vessel, and the spent air 
carrying aldehyde vapours is passed from the first 
vessel through one of two absorbers containing silica 
gel or other adsorbent a t a low temperature. When the 
adsorbent is saturated it is heated, and the fresh air 
passing into the apparatus is led through it to recover 
the aldehyde, the spent air being discharged through the 
second absorper. T. S. W h e e l e r .

Manufacture of oxygenated products from hydro
carbons or oxidisable derivatives of hydrocarbons.
W. A. Ca spa r i (E.P. 263,201, 11.11.25)—A colloidal 
solution or suspension of an oxide or oxides of the metals 
of the fifth or higher group in the hydrocarbon to be 
treated is atomised with air into a heating chamber at 
200—500°. The metallic catalyst is recovered from the 
condensed product, either unchanged or in the form of 
the lower oxide. Thus benzaldchyde and benzoic acid 
may be produced by spraying a colloidal solution of 
vanadium oxide in toluene with eight times its vapour 
volume of air, into a chamber a t 200—300°. S. P e x t o n .

Preparation of alkyl hydrogen sulphates. T ex a s  
Co., Assees. of R. d e  M. T av ea u  (Can. P. 258,227,12.6.24), 
—Gases containing defines are led through a series of 
absorption vessels containing sulphuric acid in increasing 
concentration. In  the first two vessels, kept a t 30°, 
butylene and propylene, respectively, are absorbed, 
whilst ethylene is absorbed in the last vessel a t 80— 
120°. C. H o l l in s .

Production of chlorocarbonates [chloroformâtes].
J. A. S. H ammond, Assr. to U.S. I n d u str ia l  A lcohol 
Co. (U.S.P. 1,618,824, 22.2.27. Appl., 14.7.24).— 
Gaseous carbonyl chloride (95-5 pts.) is passed into 
absolute alcohol (58 pts.) a t 20°, and the product is 
treated with water and carbon tetrachloride to separate 
ethyl chloroformate, which is produced in 90% yield.

T . S. W h e e l e r .
Preparation of a reactive chloride from pinene 

or turpentine. F . H ôhn  (G.P. 426,865, 4.4.25).-— 
Purified turpentine oil or pinene is added in a current 
of hydrogen chloride, with or without light petroleum, 
to hydrochloric acid which has been cooled in ice and 
salt and saturated with hydrogen chloride, giving a very 
reactive solid chloride, C10H17C1, together with about 
30% of an oil from which further quantities of the solid 
chloride are obtainable by strong cooling. The solid 
chloride differs from the chloride prepared at temperatures 
above 15° in that it readily loses hydrogen chloride when 
warmed, forming camphene. The oil, after separation 
of the solid, still yields a little camphene when heated. 
The saturated hydrochloric acid may be used for further 
batches. C. H o l l in s .

Preparation of Bz-halogenated derivatives of 
oxindole-3-acetic acid. Ch e m . F ab r . au f  A k t ie n
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(vobm . E. So b e r in g ), Assees. of W. Schoeller and 
K. S chm idt (G.P. 436,518, 11.3.25. Addn. to G.P. 
431,510; B., 1926, 870).—Iialogenated isatins are
condensed with malonic acid, and the unsaturated acids 
so formed are reduced. Thus, 5-iodoisatin is melted with 
malonic acid at 130—140° until no more carbon dioxide 
is evolved, the mass is dissolved in very dilute sodium 
hydroxide and acidified with dilute acetic acid. The 
precipitate is filtered off and reduced in sodium hydroxide 
solution with aluminium amalgam to give 5-iodo- 
oxindole-3-acetic acid. Dichloro-, dibromo-, and di-iodo- 
oxindole-3-acetic acids are similarly prepared.

C. H o l l in s .
Manufacture of acetals. C o n so rtiu m  f u r  Elek- 

teo ch e m . In d . G .m .b.II. (E.P. 257,622, 27.8.26. Conv.,
27.8.25).—The reaction between acetylene and alcohols 
in the presence of a mercury salt is so conducted that 
the acetal is removed from the sphere of action as it is 
formed, e.g., by means of an immiscible solvent, or by 
distillation, or by “ salting out ” with potassium acetate, 
etc. For the preparation of diethylacetal, acetylene is 
passed rapidly into a suspension of finely-divided mercuric 
acetate in alcohol containing 10% of sulphuric acid at 
75°. Acetal and ethyl alcohol arc carried over by the 
excess of acetylene, and fresh alcohol is added con
tinuously to replace th a t distilled. C. H ollin s .

Preparation of iodinaied pyridine derivatives.
Deutsche Gold- u . S il b e r -Sch eidea nstalt , vorm. 
R oessler  (F.P. 605,226, 20.6.25. Conv., 30.6.24. 
Cf. E.P. 251,57S ; B., 1926, 608).—The following are 
additional. o-Iodo-2-hydroxypyridine, m.p. 191—192°, is 
precipitated by carbon dioxide from a solution of its 
sodium salt. o-Iodo-2-amtnopyridine, m.p. 129°, from 
the action of aqueous potassium iodide on aqueous
2-amino-5-diazopyridine, is isolated by making the 
solution strongly alkaline and distilling in steam.
3-Diazo-2-hydroxypyridine similarly gives 3 -anuno-
2-hydrpxypyridine (sodium salt described).

C. H ollin s.
Manufacture of quinoline derivatives. W. Caisp- 

m ae l. From F a r b e n f a b r .  vo rm . F. B a y e r  & Co. 
(E.P. 267,457, 7.9.25).—S-Nitro-Q-methoxyquinoline, m.p. 
159—160°, and S-nitro-6-ethoxyquinoline, obtained by 
Skraup’s reaction from 2-nitro-jj-anisidine and 2-nitro-jj- 
phenetidine, respectively, are reduced by stannous 
chloride and hydrochloric acid to the corresponding 
amines, m.p. 41° and 60°, and b.p. 137—138°/0-5-—1 mm. 
and 144—145°/l mm., respectively. The amines are 
antipyretic, and have also a specific destroying action on 
blood parasites. C. H o ll in s .

Manufacture of pharmaceutical products. W.
Ca r pm a el . From F a r ben fa b r . vorm F . B ayer & 
Co. (E.P. 267,169, 7.9.25).—Strongly basic compounds 
of the di- and tri-arvlmethane, quinoline, phenazine, 
oxazine, thiazine, acridine, and xanthene series, usually 
p-dialkylaminoethylamino-derivatives and of phar
maceutical interest, are prepared by a variety of methods 
from amiues of these series. p-Diethylaminoethyl- 
aniline, b.p. 121—123°/5 mm., is obtained from aniline 
and S-diethylaminoethyl chloride, and is converted 
into a thiazine dye by oxidation together with jj-amino- 
dimethylaniline and tliiosulphate. The corresponding

melhyl-(fi-diethylaminoet1iyl)aniline, b.p. 124—126°/5 mm., 
from inethylaniline, gives a similar thiazine dye. 
fj - Phenyhnethjlamino - S - dimelhylaminohopenlane, 
NPhMe- CHMe - CHMe• CH2• NMe2,b.p. 133—135°/6 mm., 
prepared from methylaniline and the appropriate amino- 
alkyl chloride, gives a thiazine when its ^-nitroso- 
compound is reduced and the resulting amine is 
oxidised with dimethylaniline and tliiosulphate. A 
homologue of malachite-green is obtained by con
densing methyl-(f}-diethylaminoethyl)aniline with 
benzaktehyde and oxidising the product. Michlers 
hydrol is condensed with lS-($-diet]iylaminoclhyl)- 
acelanilide, b.p. 134°/3 mm., to give a leuco-base, m-P- 
120—125° (decomp.), which is oxidised to a dye base, 
m.p. 135—138°. o-Toluic acid is condensed with methyl- 
(p-diethylaminoethyl)aniline. From 8-aminoquinoline 
there are obtained by condensation with ¡3-diethyl- 
aminoethyl chloride and with p-chIoro-8-dimethyl- 
aminoisopentane, respectively, S-(fi-die!hylaminoethyl)- 
aminoquinoline, b.p. 180—182°/3—5 mm., and ¡3-8- 
quinoMnylmethyfamiiw-§-dimetliyIamirioi§o$entane, b.p. 
175 — 183°/7 mm. Similarly 8-amino-6-methoxy- 
quinolinc (cf. E.P. 267,457 ; preceding abstract) may 
be condensed with (3-chloro-t-diethylamino-vi-pentane 
hydrochloride, m.p. 93° (prepared by reduction of the 
methyl y-dimeth/laminopropyl ketone, b.p. 83—85°, ob
tained by hydrolysis of ethyl fi-dimethylaminoethyl- 
acetoacetate, b.p. 115—120°/5 mm., and treatment of the 
resulting secondary alcohol, b.p. 97°/15 nun., with thionyl 
chloride), to form p-(G-methoxy-8-quinolinyl)anww-i- 
diethylamino-n-penlane, b.p. 189—190°/2 mm., or with 
'(-dielhylamim-{i-hydroxyj)ropyl chloride hydrochloride 
(from epichlorohydrin and diethvlamine hydrochloride) 
to give 8-(y-diethylammo-[i-hydroxypropyla>nino)- 
fancthoxyquinoline, b.p. 225—227°/2 mm. ¡3-(6- 
Ethoxy-8-quim)linylamiiio)-8-dimethylaminoiiope7itane, b.p. 
204°/mm., is similarly prepared. 4-Chloro-6-methoxy-
2-methylquinoline condenses with A-methyl-ATiY'-di- 
ethylethylenediamine to give S-(methyl-$-diethylamino- 
elhylamim)-G-meLhoxy-2~inelhylquinoline, b.p. 179—180°/
0-5 mm. S-Dimethylamino-A“ - isoamylene (G.P. 
254,529) is oxidised to the corresponding oxide, b.p. 
44—46°/17 mm., which condenses with 8-amino-6- 
methoxyquinoline to form 8-(8-dimethylamino-fi-hydr- 
oxyisQamylamino)-Q-melhoxyqumoline, b.p. 200—202°/
1-5 mm. ^-(Q-Methoxy-8-quinolinylammo)-€-dmethyl- 
amino-n-penlane has b.p. 196—198°/3 mm. A phenazine 
dye is obtained from m-tolylenediamine and the p- 
nitroso-compound of methyl-p-diethylaminoethylaniline. 
m.-(Melhyl-^-diethylaminoethyl)ammophcnol, b.p. 156 *5 
—157 * 5°/l mm., condenses with ^-nitrosodimethylanil- 
ine to form an oxazine dye, isolated as double zinc 
chloride. From m-ethylammophenol and [3-diethyl- 
aminoethyl chloride is obtained m-(ethyl-<j!>-diethylamino- 
ethylamino)phenol, b.p. 180—182°/4 m m .; this condenses 
with phthalic anhydride to give a rhodamine, which may 
be esterified. m-Amino-rp-diethylaminoelhylaniline, b.p. 
158-5—159-571 mm., prepared from m-nitroaniline, 
is converted by the glycerol and oxalic acid method 
into an acridine dye. C. H o l l in s .

Preparation of derivatives of 6-alkoxy-4-methyl- 
quinoline. C iie m .F a b r .a u f  A k t ie n  (v o rm -E .S o b e rin g ) , 
Assees. of C. Z o l l n e r  (G.P. 436,516, 25.12.24).—a-
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Monophthalones of 6-alkoxy-2 : 4-dimethylquinolines are 
oxidised with chromic acid, permanganate, etc., and the 
resulting 6-alkoxy-4-methylquinoline-2-carboxylic acids 
are decarboxylated. 6-MethoxyA-melhylquinolinc-2- 
carboxylic acid, m.p. 220° (decomp.), prepared from 6- 
methoxy-4-methyl-2-phthalylmethylquinoliue, gives 6- 
inethoxyA-methylquinoline, b.p. 298°. The corresponding 
6-ethoxy-acid, m.p. 215—216° (decomp.), and base, m.p. 
86°, are similarly obtained. C. H olli n s .

Preparation of vanillin. A .-6 . f u r  A n il in - 
F a b r . (Addn. No. 30,919, 7.9.25, to F.P. 583,856. 
Conv., 30.10.24. Cf. E.P. 219,676; B„ 1925, 26). 
—4 - Hydroxy-3 - methoxyphenyltrichloromethylcarbinol, 
CClj-CHiOHJ-CgHgiOHj-OMe, is first oxidised and 
then hydrolysed, or oxidised and hydrolysed in the 
same operation. The oxidant must be such as will not 
attack the aryl nucleus. C. H o l l in s .

Ethyl-n-butylbarbituric acid derivatives. E. H.
Vo l w il e r , Assr. to A bbott L a borato ries  (U.S.P. 
1,621,094, 15.3.27. Appl., 18.7.23).—5-Ethyl-5-n-
butylbarbituric acid is heated with diethylamine to 
givodielhylammonium hydrogen 5-ethyl-5-n-butylbarbilurate, 
m.p. about 60°, which is of value as a non-toxic hypnotic. 
Di-n-butylammonium hydrogen 5-ethyl-b-n-bvtylbarbilvrate, 
m.p. 70°, has similar properties. T. S. W h e e le r .

Preparation of arsenical [arsphenamine] solu
tions. 0. L ow y , Assr. to Sten eck  T r u st  Co. (U.S.P. 
1,621,121, 15.3.27. Appl., 20.12.20. Cf. U.S.P. 
1,559,899 ; B., 1926, 108).—-Diaminodihydroxyarseuo- 
benzene dihydrochloride is treated in solution with
4-3—8 g.-mols. of sodium hydroxide, and kept out of 
contact with air for at least 4 hrs. to permit of complete 
formation of the disodium salt of the arsenobenzene 
derivative. E.g., it is sealed in an ampoule in an atmos
phere of nitrogen until required for use. Solutions so 
prepared are non-toxic. T. S. W h e e l e r .

Concentration of dilute acetic acid. H. Su id a  
{U.S.P. 1,624,810—1, 12.4.27. Appl., 18.6.24. Conv..
26.6.23).—See E.P. 218,271—2 ; B., 1925, 899.

Manufacture of ester condensation products.
R. M. Ca r t e r , Assr. to U.S. I n d u str ia l  A lcohol Co. 
(Re-issue 16,591,12.4.27, of U.S.P. 1,472,324,30.10.23).— 
See B., 1924, 77.

Manufacture of m enthol. K . S c h o l l k o it , A ssr. 
to R h e in is c h e  K a m p f e r -F a b r . G .h .b .H . (U.S.P. 
1,625,771, 19.4.27. Appl., 28.11.22. Conv., 23.11.21).— 
See E.P. 189,450; B., 1923, 743 a .

Manufacture of halogen substituted oxindole-
3-acetic acids and hom ologues thereof. W.
Ca r pm a e l . F ro m  Ch e m . F a b r . a u f  A k t ie n  (v o rm . E. 
S c h er in g ) (E.P. 266,539, 27.2.26).—See G.P. 433,099;
B., 1927, 286.

Manufacture of OO-diacyl derivatives of di- 
phenolisatin. E. P r e is w e r k , Assr. to H o ffm a n n - L a 
R oche Ch e m ic a l  W orks (U.S.P. 1,624,675, 12.4.27. 
Appl., 18.10.23. Conv., 27.11.22).—See E.P. 221,976; 
B„ 1925, 26.

Phenols from am m oniacal liquor (G.P. 436,522).— 
See III.

Butyric acid etc. (U.S.P. 1,625,732).—See XVIII.

XXL—PHOTOGRAPHIC MATERIALS AND 
PROCESSES.

Photographic sensitivity. T. S. P r ic e  (J.S.C.I., 
1927, 46, 145—150 t ).—A review of recent work.

Effects of dilution and stirring of a photographic 
developer. A. H. N ie t z  and R. A. W h it a k e r  (J. 
Franklin Inst., 1927, 2 0 3 , 509—535).—See B ., 1927, 60.

Flam e m ovem ent. E l l is .—See II.

P a t e n t s .
Photographic film  and base. S. E . S h e p p a r d  and 

S. S. Sw e e t , Assrs. to E astm an  K odak  Co . (U .S .P . 
1,623,500, 5.4.27. Appl., 27.4.26).—The film consists 
of a sensitive layer, such as a gelatino-silver halide 
emulsion, a flexible colloidised supporting layer of a 
cellulose compound, and between them and firmly 
attached to both, anon- strippable elastic waterproof 
cushioning stratum, such as a composition containing 
rubber, preferably depolymerised, and mixed with a 
resin. W . Cl a r k .

Production of coloured photographs on paper or 
the like. E . A. L age (U.S.P. 1,623,123, 5.4.27. Appl.,
25.7.21. Conv., 30.7.20).—See E.P. 188,692 ; B ., 1923, 
73 a .

Film s non-sensitive to electrical action (F.P. 
611,136—7).—See V,.

XXII.—EXPLOSIVES; MATCHES.
Solubility of nitroglycerol in water. W . L edbury  

.an d  C. W . F ro st  (J.S.C.I., 1926,46, 120 t ).— Nitro
glycerol, present in aqueous solution, can be determined 
by a method which involves the reduction of the nitrogen 
of the ester to ammonia. Data for the solubility of 
nitroglycerol in water have been obtained over a tempera
ture range of 15° to 80°, and show that the solubility is 
not a linear function of the temperature. The solubility 
at 15° is approximately 0 • 13 g. per 100 c.c., whilst that 
a t 80° is 0-35 g. per 100 c.c. The increase in solubility 
with temperature is most marked a t the higher tempera
tures. No appreciable hydrolysis of the ester occurred 
over the temperature range in question.

P a t e n t s .
Triazo-nitrate [azidonitrate] exp losives. Explo

sive com position. F . H . B e r g e im , Assr. to E. I. du  
P ont d e  N em ours & Co. (U.S.P. 1,620,714—5, 15.3.27. 
Appl., [a], 18.6.26; [b], 9.9.26).—(a , b ) ¡3-Azidoethy) 
alcohol is nitrated with a mixed acid containing 60% of 
sulphuric and 40% of nitric acid, to give $-azidoethyl 
nitrate, which is more sensitive and more powerful than 
nitroglycerin, and can be employed as a substitute for it.

T. S. W h e e l e r .
Prim er for cartridges. O. C. H o r n ey  (U.S.P. 

1,619,867, 8.3.27. Appl., 17.7.25).—The primer consists 
of Monel metal. T. S. W h e e l e r .
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Determination of the effect of explosives. E.
Sch m ila u er  (Austr. P. 104,411, 6.3.25).—The intensity 
of the action of explosives is determined by the effect of 
firing a charge in a lead cylinder made in two symmetrical 
parts, surrounded by a tube. L. A. Coles .

Brisant explosive. B. J. F lu rsc h eim  (TJ.S.P.
1,624,401, 12.4.27. Appl., 9.10.24. Conv., 26.10.23).— 
See E.P. 226,913 ; B., 1925, 268.

XXIII.—SANITATION; WATER PURIFICATION.
Chlorination reduces foaming in Imhoff tanks.

C. Cohen  (Eng. News-Rec., 1927, 9 8 , 563—564).—At 
Lufkin, Texas, the addition of lime to the vents and sludge 
digestion chambers reduced “ foaming ” only to a slight 
extent. With a view to inhibition of the organisms which 
give rise to foaming and elimination of bad odours, 
chlorination of the raw sewage was tried. A reduction 
of the rate of foaming was soon noticeable, and became 
more so with continued application of chlorine at the 
rate of 6 p.p.m. After a few weeks prechlorination was 
discontinued, and lime treatment recommenced, but 
foaming recurred. Feeding the chlorine directly into 
the sludge-digestion chambers wras then tried without 
success. On reverting to prechlorination of the sewage, 
satisfactory conditions were again established. Latterly, 
foaming has been controlled by the application of 
chlorine during the period 8.0 a.m. to 5.0 p.m. only, at 
the rate of 3 p.p.m. of chlorine calculated on the daily 
flow. The tank effluent contains no residual “ free ” 
chlorine, and is of better quality than formerly.

W. T. L ockett.

Super-chlorination of [water to rem ove] chloro- 
phenol ta stes . L. B. H arrison  (J. Amer. Water 
Works Assoc., 1927, 17 , 336—340).—Chlorine was 
added in increasing amounts to water containing 0-075 
p.p.m. of phenol, and the solutions were kept for 30 min. 
Chlorophenol tastes made their appearance with 0-125 
p.p.m. of chlorine, were not noticeable with 0-5—0-75 
p.p.m., but again appeared with 0-8—0-95 p.p.m. 
With 1-0—2-0 p.p.m. no chlorophenol tastes were 
detected. 0 • 8 p.p.m. of chlorine was sufficient to destroy 
the chlorophenol tastes produced by wood distillation 
wTastes, and 1 • 2 p.p.m. those produced by gas wastes, 
using concentrations of wastes of 1 :10,000. Experi
ments, in which taste was observed after dechlorination 
indicated that the minimum time required for the 
reaction between chlorine (1-2 p.p.m.) and phenolic 
waste is a t least 2 hrs. With a low temperature a larger 
dose of chlorine is required and a longer period of 
reaction. (Cf. Howard aud Thompson ; B., 1927, 204.)

W. T. L ockett .

Prevention of phenol taste with am m onia. J. W.
M cA m is (J. Amer. Water Works Assoc., 1927, 17, 341— 
350).—In the water supply of Greeneville, Tenn., 
phenol-like tastes developed during the summer months, 
some considerable time after chlorination. The origin of 
the tastes could not be definitely established. The 
conditions obtaining precluded largely the possibility of 
the presence of industrial wastes and the contamination 
of the water with impure air. Algal growth was not 
responsible. Elimination of the taste has been success

fully brought about a t very low cost by treatment of the 
water with ammonia, along the lines of the Metropolitan 
Water Board’s experiments, prior to chlorination.

W. T. L o c k ett .

Moderns m ethods of sewage disposal. W. B u t l e r  
and .J .  H. Coste (J.S.C.I., 1927, 46 , 49—59 t).—The 
efficacy of sedimentation processes is limited by the slow 
rate of fall of fine particles and by the fact tha t much 
of the matter, which should be removed from sewage 
or altered chemically before a satisfactory effluent can 
be discharged, is in solution. Land treatment can yield 
satisfactory results under some conditions, but easily 
drained land is costly in this country. The intensive 
biological treatment of sewage can effect in a few hours 
a degree of purification which takes much longer on land, 
and it is in biological processes that the solution of the 
sewage problem is to be found. The activated sludge 
process has been studied, and a comparison made between 
the results obtained by air diffusion or blowing methods 
as used by Fowler and agitation processes which have 
been applied with success by Haworth, Bolton, and 
others. The authors consider that air diffusion is par
ticularly suitable for re-aerating used activated sludge— 
an essential part of the cycle—whilst mechanical agita
tion is better adapted' for actual treatment. In both 
types of plant it was found that the quantity of sewage 
effectively treated was increased three- or four-fold if 
the greater part of the suspended matter was previously 
removed by sedimentation. Analyses of activated 
sludge are given, and experimental work is described 
which shows that, notwithstanding the great part played 
by air in the changes produced, an immediate purifica
tion, yielding in some cases a stable effluent, occurs when 
activated sludge and sewage or sedimented sewage are 
mixed. Experiments are also adduced showing the 
advantages of re-aeration of activated sludge and the 
small effect of variations in the depth of diffuser tanks.

Dissolved oxygen absorption test [of sewage].
E. A. Cooper and W. H. Read (J.S.C.I., 1927,46,154— 
156 t).—In experiments with the object of accelerating 
Winkler’s dissolved oxygen absorption test, evidence of 
an increased oxygen absorption on the addition of 
potassium dihydrogen phosphate to the sewage has been 
obtained. Other alkali phosphates have little or no 
effect. Potassium dihydrogen phosphate causes an 
increase in the number of bacteria in the sewage, but the 
addition of cultures of sewage organisms has an inappre
ciable influence on dissolved oxygen absorption. Gelatin 
adsorbs a greater amount of phosphate from solutions of 
the foregoing potassium phosphate than from equimole- 
cular solutions of other phosphates. The specific effect 
of the potassium salt on dissolved oxygen absorption is 
thus not merely due to its capacity of increasing the 
number of bacteria present, but is more likely to be due 
to an increased metabolism of the individual bacteria, 
owing to the more ready availability of the phosphate.

Chemical oxidation of the constituents of sewage. 
Action *of hydrogen peroxide. E. A. Cooper and 
W. H. Read (J.S.C.I., 1927,46,156—157 t ) .— Hydrogen 
peroxide oxidises certain constituents of sewage, but 
there is no advantage in employing a hydrogen peroxide 
test instead of the Forschammer permanganate process
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in the analysis of sewage effluents. The catalytic action 
of ferrous sulphate on the thermal decomposition of 
hydrogen peroxide is retarded by the presence of sewage, 
and this has been found to be due to the ammonia and 
primary amines present. The presence of one part per
100,000 of hydrogen peroxide diminishes the dissolved 
oxygen absorption of the sewage effluents, owing 
apparently to an inhibitory effect on the bacteria.

Destruction of germ s by am m onia and chlorine.
W. Olsz e w sk i (Chem.-Ztg., 1927, 5 1 , 269—270).—The 
results of the bacteriological and chemical examina
tion of water in a swimming bath, after treatment 
with chlorine and ammonia, are described. The gases, 
which are used in the ratio of 2 pts. of chlorine to 
1 pt. of ammonia by wt., probably owe their bacteri
cidal effect to chloroamine. Compared with the use 
of chlorine alone, the method has the advantage that 
no odour of chlorine is perceptible, the water remains 
clearer, and a careful regulation of the amount to be 
added is not required. F. R. E n n o s .

Chemical action of p-quinones on proteins.
E. A. Coo per  and S. D. N icho la s  (J.S.C.I., 1927, 46, 
59—60 t ).—It is confirmed tha t whilst j)-benzoquinone 
is a very much more active germicide than toluquinone, 
yet there is little difference in their reactivity towards 
gelatin and other proteins. Charcoal and asbestos 
adsorb the two quinones equally, so tha t the foregoing 
results may be due to the disturbing effect of the adsorp
tion. With cystine, alanine, and creatinine, the differ
ence in the reactivity of the two quinones is also surpris
ingly small, suggesting that the anomalous results with 
proteins are not entirely caused by adsorption, but have 
also in part a structural explanation. On the other hand, 
benzoquinone reacts 4—5 times as rapidly with glycine 
and asparagine as toluquinone, thus giving results similar 
to those obtained in the bacteriological work. The 
observations suggest that simple water-soluble sub
stances may be of as much fundamental importance in 
the life of the cell as the more complex colloids, upon 
which greater emphasis is usually placed.

Water analysis. D. B urton  and J. K. H aslam  
J.S.C.I., 1927,46, 111—114 t ).—The methods for deter

mining temporary, permanent, and magnesia hardness 
and oxygen in boiler feed water are critically examined 
so that sufficiently accurate results for control purposes 
can be obtained in softening water supplies to the 
usual limit of about 3° hardness. The suitability of 
various indicators for determining the temporary hard
ness is discussed. Pfeifer and W artha’s method is shown 
to give reliable results for the permanent hardness 
providing a Munktell No. 1 F  filter paper is used and the 
water contains no alkali carbonate. High results are 
obtained for the magnesia hardness due to (1) carbona- 
tion of the lime-water, (2) removal of lime by the acid 
required to change the colour of the indicator in removing 
the temporary hardness, (3) precipitation of lime from 
the lime-water because its solubility decreases with 
rise in temperature.

Significance of nitrogen determinations in

sanitary analysis. S. L. X ea v e  and A. M. B u s w e l l  
(J. Amer. Water Works Asscc., 1927, 17 , 38S—395).—A 
discussion as to the value of the free and albuminoid 
ammonia and total organic nitrogen figures obtained 
in the routine analysis of domestic sewage. Analyses 
have been made both by routine methods and by deter
minations of the nitrogenous components of the samples 
using the methods of the physiological chemist. In 
the latter the actual ammonia was aspirated into 
standard acid, the carbamide then converted into 
ammonia by adding urease, and the resulting ammonia 
similarly aspirated into standard acid, the. difference 
between total (Kjeldahl) nitrogen and the sum of the 
nitrogen contained in the ammonia and carbamide 
being taken as the protein fraction. The analyses indi
cated that “ free ammonia” as obtained by distilla
tion represents actual ammonia, a small amount of 
amine, and a part (5—20%) of the carbamide ; and 
“ albuminoid ammonia ” represents an indefinite portion 
(25—55%) of the carbamide and a very small amount 
of the protein fraction. A revision of the accepted 
methods for determining the nitrogen of sewage, with 
a view either to correcting their defects or abandoning 
them in favour of more significant determinations, is 
recommended. W. T. L o c k et t .

Bactericidal action of selenium  and tellurium  
compounds. Sto v er  and H o p k in s .— See XVI.

P a t e n t s .
Production of base-exchange substances. Coch

r a n e  Co r p ., Assees. of S. D a h l -R ode (E.P. 245,092,
11.12.25. Conv., 23.12.24).—Ground furnace slag con
taining silicates of aluminium and alkaline-earth metal 
is treated with a hot strong solution of caustic alkali, 
heated until substantially all the water has evaporated, 
dried, and graded. Granules of the required size are 
then leached to remove excess alkali, and subsequently 
treated with a dilute mineral acid or dilute acetic acid 
to remove the remaining alkali and undesirable calcium 
compounds. Finally the product, preferably after 
washing, is treated with brine, washed, drained, and air- 
dried. W. T. L o c k ett .

Apparatus for regenerating zeolites and the like.
W. II. G r e e n , Assr. to Ge n er a l  Ze o l it e  Co. (U.S.P. 
1,620,886, 15.3.27. Appl., 17.7.22).—A tauk of re
generating solution has a pipe communicating with the 
treating vessel below the pervious bed of treating 
material, and a return pipe from the treating vessel to 
drain the space above the reaction bed. Suitable dis
charge pipes and valves for the waste are fitted, to the 
reaction vessel. W. G. Ca r e y .

Product for destroying m osquito larvae. E. C. C. 
Roubaud and R. A. V e i l l o n  (U.S.P.. 1,625,627,19.4.27. 
Appl., 21.11.23. Conv., 30.11.22).—See E.P. 207.802;
B., 1924, 804.

Filters [for sewage etc.] (E.P. 266,857).—See I.

Hydrocyanic acid for fumigation (U.S.P. 1,620,365). 
—See VII.


