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I .— G EN ERAL; PL A N T ; MACHINERY.
Use of m ercu ry  for pow er production. F. 

Samuelson (Proc. Inst. Mech. Eng., 1930, 765—779).— 
An account is given of the theory and development of 
the mercury-steam turbine and the plant a t Hartford, 
Conn., is illustrated diagrammatically and its operation 
explained. The turbine carries loads of 10,300 kw. 
and requires 6 lb. of mercury per kw .; it operates at a 
mercury pressure of 70 lb./in.2 and a steam pressure of 
350 lb./in.2 A. R. P owell.

Theory of alternating heat regenerators. L. 
T h tb a u d ie r  (Rev. Met., 1930, 27, 54-4— 559).—Mathe
matical. Expressions are derived for the T a te  of heat 
transfer and for calculating the optimum thickness of 
brick in various arrangements of alternating heat 
regenerators. A. R . P o w e ll.

Heat transmission in an experimental inclined- 
tube evaporator. C. M. L in d en  and Gr. H. M o n tillo n  
(Ind. Eng. Chem., 1930, 22, 708—713).—The apparatus 
used consisted of an inclined copper tube surrounded by 
a jacket through which steam passed downwards. An 
entrainment separator was provided in the vapour 
space. Liquid flow was measured by the deflection of 
a copper screen bobbin attached to a coil spring. This 
value was independent of the temperature. Vapour 
and pipe temperatures were measured a t temperature 
differences of 5—16° for evaporation a t 82°, 91°, and 
99°, and the overall and individual heat-transfer coeffi
cients were calculated. The overall coefficients were 
greater than those recorded by other observers for 
vertical tubes under similar conditions, but less than with 
horizontal tubes. The liquid-fllm coefficients were found 
to increase with temperature difference and with evapor
ation temperature. The logarithmic mean velocity 
of liquid -f- vapour upwards within the tube also 
varies with the temperature difference, so that the 
liquid-fihn coefficient bears a definite relation to this 
velocity within about 10% deviation. The steam-film 
coefficients were calculated. C. Irw in .

Heat transfer from a gas stream to a bed of 
broken solids. II . & C. F u rn a s  (Ind. Eng. Chem., 
1930, 22, 721—731; cf. B., 1930, 221).—This study 
was made in order to obtain quantitative thermal data 
on the working of the blast furnace, and is based on a 
development of theoretical curves obtained by Schumann 
for the temperature history of solids and gas at different 
points in the solid bed. The coefficients of heat transfer 
between a gas and a column of irregular solids were 
determined by forcing all the gas at a given plane through 
a relatively small orifice and determining its tempera
ture. The apparatus used is described. Hot flue gases

(up to 1100°) were used in work with iron ore ; with coal 
and coke the limit was 300°. Data obtained agreed 
closely with the computed curves. The procedure gives 
both the coefficient of heat transfer and the heat capacity 
of the charge. I t  was found that for beds of broken 
materials the coefficient of heat transfer varies with the 
0-7 power of the mass velocity of the gas, a t the (high) 
velocities studied. The effect of temperature on the 
coefficient was found to be small and within the range of 
experimental error. Considerable differences were found 
between different materials (iron ore, limestone, coke, 
and coal), and the effects of voids and particle size were 
also studied. The cooling of coke with air was found 
to give a much higher coefficient of transfer than its 
heating. This phenomenon is unexplained, and does 
not occur with iron ore. No effect of the heats of 
transition of ferric oxide could be detected. The calcin
ation of limestone, whilst modifying the apparent heat 
capacity, does not affect the coefficient of heat transfer. 
Equations are developed covering the “ steady state ” 
in countercurrent flow. An example is given of the 
calculation of solid and gas temperatures within a 
cupola, the feed of iron, coke, and air and the compo
sition of the exit gases being known. C. I rw in .

Deposition of dust from air in motion and its 
application to the theory of the dust filter. F.
Albrecht (Physikal. Z., 1931, 32, 48—56).—The theory 
of the deposition of dust from air currents in a cylinder 
is first discussed. The results obtained are tested 
experimentally by the examination of mists of frost 
deposited on cylinders. The conclusions arrived at 
through the theoretical investigation are applied to 
the examination of the properties of dust filters. Several 
of these are described and their action is analysed. 
The effect of turbulence is mentioned. A. J. Mee.

Purification of coal gas. T hau . Gas analysis 
apparatus. Schm idt.— See II. Evaporation of 
caustic soda. B a d g e r  and others—See VII. Pro
tective coatings on iron. T illm a n s  and others.— 
See S .  Gas cleaning. L ev£que.— See XI. Frac
tional distillation. J a n tz e n  and T iedcke.—See XII. 
Water softening. M c G a rig le .—See XXIII.

P atents.
[Open-hearth] furnace. A. M. Gow (U.S.P. 

1,769,220, 1.7.30. Appl., 17.6.21)—Natural or other 
rich gas cannot be preheated in an ordinary regenerator 
because of deposition of carbonaceous matter, hence 
combustion in an open-hearth furnace is delayed some
what. In this invention highly preheated air is blown 
into the gas riser in line with the gas port, thus producing

* The remainder of this set of Abstracts will appear in next week’s issue.
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a heated mixture. The heated air is driven by the 
injector action of a smaller quantity of compressed air.

B. M. Venables.
Rotary furnaces or dryers. F. A. Johnson  (B.P. 

339,595, 4.9.29).—The total material is passed, together 
with a portion of the drying or heat-treatment medium,
e.g., gases from a coke fire, through a first portion of 
a rotating cylinder, which is of smaller diameter than 
that of the remaining length. At the change of diameter 
provision is made for screening out the finer material 
which is fully dried, outlet of the gaseous medium, and 
admission of a fresh quantity which acts only on the over
size material while traversing the remaining part of the 
cylinder. B. M. Venables.

Rotary heat-treatment furnace and lining. E. H.
Mix, Assr. to R epublic  Steel Corp. (U.S.P. 1,768,776,
1.7.30. Appl., 8.2.29).—A form of helically ribbed metal
lic lining for a rotary cylindrical furnace is described.

B. M. Venables.
Surface apparatus for heating or cooling liquids. 

R. M o rto n  & Co., L td ., and P. R obinson (B.P. 339,869 
and 339,870, 7.2.30).—Tubular heat exchangers are 
described. A number of inner tubes (conveniently 7) are 
arranged within a larger tube which, carries the outer 
fluid, the space for the latter being divided by radial 
and cylindrical baffles ; cored headers are provided 
a t the ends of the inner tubes so that both liquids flow 
in a zig-zag course. B. M. V enables.

Conducting catalytic exothermic gaseous reac
tions [under pressure]. R. W illiam s, Assr. to Du 
P o n t  Ammonia Corp. (U.S.P. 1,769,873, 1.7.30. Appl.,
6.11.25).—Various combinations of heat exchange be
tween the entering and leaving gases, and between them 
and the catalyst mass, are claimed. B. M. Venables. •

Heat exchanger. 0. A. L abus, Assr. to Amer. 
C arbonic M ach in e ry  Co. (U.S.P. 1,769,265, 1.7.30. 
Appl., 21.4.27).—A compact type of exchanger is 
described which has the passage for the outer fluid 
in the shape of a flat helix bounded by two cylindrical 
shells and a helical strip ; the inner fluid flows in parallel 
through a number of helical tubes arranged abreast in 
the outer passage. B. M. V enab les .

Pulverising machine. C. M. S to n e r , Assr. to W ole 
Co. (U.S.P. 1,769,867, 1.7.30. Appl., 5.11.27).—The 
construction of the machine is similar to that of an im
pact pulveriser with semi-circular screen round the lower 
half, but the action is mainly by the shearing action of 
hammers against cutting bars. B. M. V enab les .

Pulverising machinery. W. J . L ibbey (U.S.P. 
1,769,352, 1.7.30. Appl., 7.7.28).—In a pulveriser of 
the centrifugal roll or other type a system of ploughs 
rotating a t a lower speed than that of the pulveriser is 
provided to prevent accumulation of flat lumps of 
clogging material (e.g., compressed litharge).

B. M. Venables.
Grinding machine. L. B o rn  (U.S.P. 1,769,823,

1.7.30. Appl., 26.11.28).—A form of ball or pebble 
mill comprising a closed cylinder easily removable from 
a driving frame is described. B. M. Venables.

Mixing and separating or classifying apparatus. 
K. S. V a le n tin e , Assr. to  T u rb o -M ix er Corp. (U.S.P.

1,768,870, 1.7.30. Appl, 4.4.29).—A tank is divided 
into three superposed zones by perforated horizontal 
screens, the central zone being maintained in active 
agitation, the upper one containing quiet lighter liquid 
suitable for decantation, and the lower one settled heavy 
liquid and sludge. B. M. Venables.

Mixing apparatus. J. P e te r s ,  Assr. to Turbo- 
M ix e r Corp. (U.S.P. 1,768,926, 1.7.30. Appl., 28.3.29). 
—A mixing device with motor is mounted on a counter
poised parallel motion so tha t it can be raised and lowered 
into a bowl which is itself mounted on wheels.

B. M. Venables.
Multi-stage m ixing apparatus. H. S. B eers , 

Assr. to T u rb o -M ix e r Corp. (U.S.P. 1,768,735, 1.7.30. 
Appl., 13.4.29).—The mixer comprises alternate rings 
of fixed and moving blades similar to a radial-flow tur
bine, but the blades are provided with raised teeth 
acting as disintegrators. B. M. V en ab les .

(a) Mixer, (b) Mixing apparatus, (c) M ixing or 
emulsifying apparatus. J . Johnson , Assr. to T urbo- 
M ix e r  Corp. (U.S.P. 1,768,955—7, 1.7.30. Appl., [a]
14.11.28, [b] 10.1.29, [c] 7.1.29).—Mixing devices, 
somewhat similar to that described in U.S.P. 1,768,735 
(preceding abstract), have a secondary circulation pro
duced by a device higher up the shaft.

B. M. Venables.
Mixing and cooling apparatus. J. P e te r s ,  Assr. 

to T u rb o -M ix e r Corp. (U.S.P. 1,769,890,1.7.30. Appl.,
29.5.29).—A mixing tank is submerged in a tank con
taining cooling fluid and is easily removable therefroiU. 
The mixing device is attached to the bottom of the inner 
tank and is driven by a packed shaft passing through the 
bottoms of both tanks from a motor and gearing below.

B. M. Venables.
Emulsifiers, m ixers, and the like. W. J. D a t y  

(B.P. 339,751, 8.11.29).—The materials to be emulsified 
are passed through sinuous passages contained in the 
thickness of the piston of a hand-operated pump. 
One pattern comprises simply a double-acting piston 
in a cylinder closed at both ends. In  another type a 
single-acting piston operates in a cylinder with an inlet 
valve a t the bottom and a closure at the top having 
small apertures (causing further emulsification); u° 
outlet valve is necessary, and the pump is contained in ft 
larger cylindrical reservoir from and to which the 
material is circulated until sufficiently emulsified.

B. M. Venables.
Rotary filters. A. R. J a h n  (B .P. 339,669, 4.9.29).— 

A pressure filter having rotating leaves is provided with 
means to remove thickened sludge from the leaves as 
fast as it is formed; thus the sludge falls to a sump 
below the prefilt compartment and passes to an addi
tional filter of the archimedean type.

B. M. Venables.
Filtering of viscous material. H. P rentice 

(U.S.P. 1,769,388, 1.7.30. Appl., 2.5.28).—The material 
is supplied to a central feed well, which is then closed 
and external heat is applied to the surrounding vessel. 
When the material is melted air pressure is applied to 
the top of the feed well and the fluid forced upwards 
through strata of filtering medium contained in the 
annular space between the feed well and the wall
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the vessel. The strata are supported by perforated 
diaphragms and may be heated by internal steam coils.

B. M. Venables.
C entrifuge. H. E. T. H aultain (B.P. 1,768,761,

1.7.30. Appl., 9.8.29).—The upper bearing of a high
speed centrifuge is allowed movement which is restrained 
by spring fingers which are more than 60° but less than 
180° apart. The bowl is formed of a tube which is given 
a corrugated interior surface by means of alternate rings 
of metal and compressible material. B. M. Venables.

Separation of finely-divided impurities from 
liquids. J . Y. Jo h n so n . From I. G. F a rb e n in d . A.-G. 
(B.P. 339,636, 7.6.29).—Very fine solid or colloidal 
materials suspended in oleaginous or tarry liquids are 
removed by the use of a filter medium or filter aid 
composed of finely-divided, semi-solid, carbonaceous 
residues containing oily, tarry, or asphaltic material, 
such as those obtained by the heat treatment of car
bonaceous material. B. M. V enables.

Liquid separator. J . K u h n  (B.P. [a] 277,842,
28.12.26, and [b] 338,349, 6.11.29).—The apparatus 
comprises a closed vessel in which is situated a 
sliding valve operated by a ball float. In order to 
permit easy machining of the valve seat, in (a) the 
seat is inclined so that it can be reached through the 
end cover, in (b) the cover is inclined and the seat 
horizontal. B. M. Venables.

Rotary spraying separator. F. II. L uense , Assr. 
to  R o to sp ra y  M anufg . Co. (U.S.P. 1,769,586, 1.7.30. 
Appl., 3.12.25).—The material is sprayed by centri- 
fugally rotating shallow bowls against a fixed screening 
surface through which liquid passes; the thickened 
material is lifted and re-sprayed, by means of a hollow 
truncated cone rotating below the bowls, until it is 
sufficiently dry. B. M. V enables.

Distillation of liquid m ixtures. J . V. G audet 
and A. A bram son (B.P. 339,663, 8.8.29).—A distillation 
system is controlled by the b.p. of the distillate, a sample 
of which is condensed, led to an assay flask, and reboiled ;
a. thermometric device in the neck of the flask regulates 
through a controller and valve the flow of reflux liquid 
in the fractionating tower. B. M. V enab les .
• Condensing apparatus. G. L. M a c N e i l l  (U.S.P.
1,769,746, 1.7.30. Appl., 4.6.23).—A main surface 
condenser is provided with an auxiliary ejector-con- 
denser which is operated by some of the main condensate 
pumped specially for the purpose, the vapour inlet to 
the auxiliary condenser being between the main con
denser and the source of vapour. I t  is stated that the 
temperature of the condensate may be raised to nearer 
the theoretical as determined by the vacuum.

_  B. M. Venables.
Evaporation of liquids or solutions. R. M. 

W in te r ,  and Im p e ria l Chem. I n d u s tr ie s ,  L td . (B.P. 
339,657, 14.6.29). The liquid when flowing as a film 
is evaporated by direct or indirect radiant heat from 
plate-like elements that are maintained incandescent 
by surface combustion or other means. When the 
heating is indirect, good heat transmission is attained 
either by allowing the liquid to boil or, if that is not 
permissible, by keeping the film so thin (not exceeding 
3 mm.) that the motion is turbulent. B. M. V enables.

Crystalliser. W. G. H a l l ,  Assr. to R. C. P i tc a i r n  
(U.S.P. 1,769,779, 1.7.30. Appl., 31.7.29).—A suitable 
tank is provided with a horizontal helical stirrer com
pletely submerged in the liquid and with another of 
similar pitch, rotating synchronously, partly submerged 
so that it  continually exposes liquid to the atmosphere.

B. M. V enab les . 
Gas-washing apparatus. E. von jM altitz , Assr. 

to H. A. B r a s s e r t  & Co. (U.S.P. 1,767,628, 24.6.30. 
Appl., 7.2.27).—Crude gas is cooled and washed by 
passing through a vessel filled with a number of rotating 
plates which are continuously wetted by water. The 
component discs are placed between baffles so that the 
maximum contact of gas with liquid is obtained; 
separately mounted vertical or horizontal shafts may 
carry plates which rotate in opposite directions.

R. H. G r if f i th .  
Preparation of contact m ass. K. B. Jo h n , C. W. 

Coslow , and C. J. S chw ind t, Assrs. to S e ld e n  Co. 
(U.S.P. 1,764,024, 17.6.30. Appl., 14.2.29).—Claim is 
made for a machine for making small briquettes from 
powdered catalysts, e.g., Ideselguhr, moistened with cata- 
lvtically active binders. A. R. P o w e ll.

Treating [spent] fuller’s earth etc. [from filtra
tion or decolorising processes]. H. J. H a r t l e y ,  
Assr. to N ich o ls  Copper Co. (U.S.P. 1,768,465, 24.6.30. 
Appl., 23.2.28).—The organic matter is burned out by 
passing the material downwards through a multiple- 
hearth furnace up which is passed a current of air pre- 
preheated by the hot gases from the furnace.

A. R. Powell. 
Classifying apparatus [for granular materials]. 

A. F ra n c e  (U.S.P. 1,785,679, 16.12.30. Appl., 8.11.27. 
Belg., 2.4.27).—See B.P. 301,812; B„ 1929, 191.

Separation of intermixed divided materials. 
K. D avis , Assr. to P e a le -D a v is  Co. (U.S.P. 1,787,340,
30.12.30. Appl., 10.7.22).—See B.P. 223,280 ; B., 1924, 
999.

Filter press. L. R e v e l  (U.S.P. 1,785,494, 16.12.30. 
Appl., 6.6.28. Fr., 14.6.27).—See B.P. 292,117; B., 
1929, 627.

Production of filter sieves. A. P a u l  (U.S.P. 
1,786,361, 23.12.30. Appl., 28.1.27. Ger., 20.5.25).— 
See B.P. 281,879 ; B„ 1928, 144.

Distillation apparatus. L. J. Simon (U.S.P.
1,787,399, 30.12.30. Appl.. 13.6.27. U.K., 19.7.26).— 
See B.P. 278,815 ; B., 1927, 946.

Lining vessels for carrying out operations with 
liquids and the like. F. H. Bp.amwei.l, Assr. to  
Im p e ria l Chem. I n d u s tr ie s ,  L td . (U.S.P. 1,787,101,
30.12.30. Appl., 10.1.30. U.K.. 9.1.29).—See B.P. 
331,838 ; B., 1930, 887.

Refrigerating apparatus of the absorption type.
G. Roos (B.P. 340,689 and 340,695, [a] 5.11.29, [b]
6.11.29).

Continuously acting absorption machines for 
producing cold or heat. S iem ens- S chuckertwerke

A.-G. (B.P. 340,659, 17.10.29. Ger., 26.10.28).
Centrifugal condensers [compressors]. Siem ens- 

S c h u c k e r tw e rk e  A.-G. (B.P. 339,720, 10.10.29.^  Ger.,
10.10.28).
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[Link-connected plate] machine for drying and/or 
pressing [flat] material. E. and E. Siem telkam p 
(G. Siempelkamp & Co.) (B.P. 340,660, 18.10.29).

Furnace (B.P. 337,490). Heating of furnaces etc. 
(B.P. 339,641). Washing of sand filters [containing 
oil sludge] (U.S.P. 1,769,475—6).—See II. Un- 
oxidisable alloy (U.S.P. 1,771,773). Heat-absorbing 
and -em itting surfaces (B.P. 339,722).—See X. 
Conducting chemical reactions (G.P. 457,563 and 
458,756).—See XI. Filter plugs (B.P. 339,761).—See 
XVIII.

II.— FUEL ; G A S; T A R ; MINERAL OILS. 
Geological aspects of the formation of coal. C. S.

Fox (Fuel, 1930,9, 548—559).—The mode of occurrence 
and the general characteristics of Indian coals are 
described, and the following conclusions are drawn 
relating to the origin and formation of these coals. The 
original plant material, leaves, dead twigs and trunks, 
etc., was rapidly submerged in fresh or salt water, and 
finally settled down in the stagnant aseptic water of 
swamps or lagoons. The attack by fungi and micro
organisms, however active in the plant material before 
and during the shallow stages of immersion, is con
sidered to have ceased as the maturing mass sank in 
deeper water or was covered by further plant débris. 
The main processes in the maturing of peat, and its 
subsequent conversion into primary coal, were of a 
chemical character and involved all the plant com
ponents, cellulose, hemicellulose, lignin, lignocellulose, 
and suberin. These substances were slowly converted 
into a gelatinous substance of the nature of dopplerite. 
The spores, sheaths of sporangia, walls of wood cells, 
etc., which were particularly resistant, remained 
embedded in the gelatinous mass. This mass gradually 
hardened, forming primary vitrain. The further changes 
which the coal substances underwent, and which gave 
rise to the different classes of coal ordinarily met with, 
were brought about by the effects of heat and pressure, 
and involved the removal of part of the volatile matter 
of the material. A. B. Manning.

History and present position of coal investigation 
by oxidation. W. F u ch s (Fuel, 1930, 9, 581—586).— 
Previous work on this subject, particularly that of 
Fischer, Bone, and of their collaborators, is critically 
discussed, and our knowledge of the chemistry of coal 
derived therefrom is summarised. The brown coals, 
in their ulmin constituents, are regarded as cyclic 
hydroxyoxycarboxvlic acids, and the bituminous coals 
as reduced hydroxycarboxylic anhydrides. By mild 
oxidation both the ulmic acids and the ulmins are 
converted into “ dehvdroulmic acids,” which contain 
OH, C02H. and CH2 • CO groups, and have mol. wts. of 
1000—1400 ; these differ from ulmic acids in that they 
are soluble in organic solvents. Stronger oxidation 
converts these primary oxidation products into water- 
soluble, ether-insoluble acids which on further oxidation 
yield benzenecarboxvlic acids and phenol.

A. B. M anning.
X-Ray study o f vitrains. C. M ahadevan  (Indian J. 

Physics, 1930, 5, 525—541. Cf. B., 1929, 965: 1930, 
697).—Vitrains of varying composition and different

geological ages, examined by .X-ray diffraction methods, 
gave two haloes, the spacings for the inner intense 
and outer faint haloes being 3'37 and 2-12 for the older 
and 3-50 and 2-21 1 . for the newer coals, respectively. 
General scattering between the direct spot and the haloes 
was observed; the effect of moisture content and 
volatile matter is discussed, and the effect on the haloes 
of the removal of the two last-named was examined. 
The sizes of the diffracting particles, calculated from 
Laue’s formula, were of the order of colloidal particles. 
The spacings for the peak intensity of the halo were the 
same for the residues as for the original samples. The 
a-, (3-, and y-compounds obtained by extraction with 
pyridine and benzene were examined, and the spacings 
and widths of haloes compared with those for untreated 
coals. I t  is concluded that mineral m atter present is 
in a colloidal state. N. M. B ligh .

Geipert [coal assay] apparatus. F. S c h u s te r  
(Brennstoff-Chem., 1930, 11, 4 7 1 -4 7 3 ; cf. B„ 1926, 
938).—From the results of analyses of the gas and coke 
produced in the Giepert apparatus it  is concluded that
(i) the rate of heating therein is greater than in the full- 
scale re to rts; (ii) the gas escapes more rapidly there
from, as is shown by its high content of unsaturated 
hydrocarbons (6% ); (iii) the time of heating is longer 
and the final temperature higher than corresponds with 
large-scale practice, the coke produced having low 
hydrogen, sulphur, nitrogen, and oxygen contents. The 
apparatus, nevertheless, is useful for determining the 
thermal yield of gas, since the effects of the above- 
mentioned differences on the result to a great extent 
cancel one another. A. B. Manning .

Apparatus for determining the tendency of coal 
and other materials to self-ignition. D. J. W. 
K reulen (Chem. Weekblad, 1930, 27, 690—694).-— 
Analytical data are given showing the variation of the 
volatile and ash contents of coal according to the degree 
of fineness of the sample. The difficulties of accurate 
sampling are noted. Earlier types of apparatus for 
determining the lowest temperature a t which self-ignition 
of coal takes place are criticised, and a new apparatus 
is described (cf. B., 1930, 847). H. F. Gi u /be .

Microbiological aspect of peat formation. A. C.
Thaysen (Fuel, 1930, 9, 560— 563; cf. Waksman, B., 
1930, 933).—A study of the behaviour of the known 
types of cellulose-decomposing micro-organisms proves 
that the activity of these organisms in peat bogs is 
limited to the surface layers, that i t  decreases in intensity 
as soon as the debris has become waterlogged, and that, 
in acid peats a t least, it  ceases altogether long before 
the cellulose of the debris has been eliminated.

A. B. M anning . 
Evaluation of African torbanites. P. N ie m a n n  

(Brennstoff-Chem., 1930, 11, 469—471).—Torbanites 
from the Transvaal (moisture 1 -0 % ; ash 23-4% ) 
and Angola (moisture 4 - 0 % ; ash 43-5% ) have been 
distilled in a current of superheated steam and the 
products examined. The yields of ta r am ounted  to 
35-5%  and 24-0% , and of coke to 4 2-2%  and 57-3%> 
respectively. The tars were distilled to  coke, yielding 
(% ): light oil (to 150°) 9-6 , 0 - 3 ; heavy benzine 8-0,
3 - 3 ;  fuel oil 51-1, 4 5 -4 ; machine oil 11-0, 31 *55
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paraffin wax 3-25, n i l ; and coke 12-6, 11-0%. re
spectively. The oils were of good quality. By extraction 
of the Transvaal ta r with alcohol a creosote (10-5%) 
of high fungicidal value" was obtained. The ta r cokes 
were particularly suitable for the manufacture of elec
trodes. The torbanite cokes were difficult to ignite and 
could be utilised only in admixture with a good-quality 
fuel. A. B. Manning .

Isolation of the hum ic acids. G. Thiessen  and 
C. J. E ngelder (Ind. E ng. Chem., 1930, 22, 1131— 
1133).—-Erom a log of white cedar (Thuja occidentalis), 
which had decayed under conditions similar to those 
necessary for the formation of peat, after removal of the 
resins with acetone and of the lignin fraction with 
chlorine dioxide solution, a mixture of humic acids has 
been obtained by extraction with 4% sodium hydroxide 
solution. The acids, recovered from this extract by 
precipitation with dilute hydrochloric acid, may be 
separated into two fractions: humic acid (C 58-8%, 
H 5 •! %), insoluble, and liymatomelanic acid (C 59-0%, 
H 5 • 5%), soluble in hot alcohol. A portion of the latter 
acid is soluble in acetone and ebulliscopic determinations 
indicate M  800 for this fraction. Similar determinations 
made on nitro- and bromo-humic acid indicate M  1040 
and 940, respectively. Solutions of humic acid in 
ammonia are almost completely transparent to red and 
yellow light, but the absorption increases with diminu
tion in wave-length to almost complete-opacity in the 
blue and violet regions of the spectrum. Absorption 
curves of a similar nature are recorded for solutions of 
nitro- and bromo-humic acids in acetone.

T. H . Morton.
Testing of coking coals. W. M e lz e r  (Arch. Eisen- 

huttenw., 193Q—1, 4, 169—175 ; Stahl u. Eisen, 1930, 
50, 1643—1644).—Comparative tests with numerous 
coals of the various methods which have been proposed 
for testing the coking qualities of coal showed that 
reliable results are obtained only by the method of 
Damm (cf. B., 1929, 382) and its modifications in which 
softening point is determined and the rate of evolution 
of the various gases measured during the coking process.

A. R. P owell.
Propagation of com bustion  in  powdered coal.

H. E. Newall and F. S. Sinnatt (Safety in Mines Res. 
Bd., 1930, Paper No. 63, 58 pp.).—A moulded column 
of the finely-powdered (200-mesh) coal was placed on 
a silica plate, one end of the “ train ” was heated with 
a small Bunsen burner flame, and the time required 
for the zone of combustion to travel 10 cm. was then 
determined. Preoxidation of the coal decreased the rate 
of propagation of the zone. Preheating of the coal in 
nitrogen at 100—300° increased the time of propagation ; 
preheating at 300—400° decreased the time, but pro
longed heating in nitrogen at these temperatures 
effected an increase in the time of combustion. An 
increase in the oxygen concentration above that of nor
mal air decreased, and a reduction of the oxygen content 
increased, the time of propagation ; no coal would burn 
in atmospheres containing less than 14% of oxygen. 
Additions of small amounts of potassium, sodium, and 
iron salts to the coal decreased the time, whilst additions 
of chlorides, hydrochloric, and sulphuric acids increased

the time of propagation. The temperature attained in 
the centre of a cone of coal was controlled by varying the 
rate of air supply, and the amount of hydrogen cyanide 
produced at various temperatures was determined; 
the maximum amount obtained was 0 -1% by wt. of the 
coal, and none was found at combustion temperatures 
below 300°. The composition of the oxidation products 
produced from any coal is constant and is independent 
of the rate of propagation of the zone of combustion 
through the coal. C. B. 51 arson.

Agglutination of coal and activation of its surface 
during coke formation, considered as two comple
mentary phenomena. W. S w ie to s la w sk i (Fuel, 
1930, 9, 564—566).—The coke produced by carbonising 
a non-caking coal under suitable conditions exhibits 
a surface of high activity, i.e., of high decolorising and 
adsorptive capacity. A highly developed surface, how
ever, is disadvantageous in a non-coking coal or a semi- 
coke when it is desired to produce a strong coke from 
blends of these with a caking coal, owing to the diffieidty 
of thoroughly impregnating such a surface with the 
plastic coal. Such impregnation may be accomplished 
by briquetting the mixture when it has attained a 
temperature within the plastic range of the caking con
stituent. Similar considerations apply to the briquetting 
and carbonising of mixtures of semi-coke and pitch.

A. B. M ann ing .
Coking a banded bituminous coal : the part 

played by each band. C.-P. F in n  (Gas J., 1930, 192, 
.965— 968)— Samples of vitrain, clarain, durain, and 
fusain obtained from the Parkgate seam in South 
Yorkshire have been examined to determine their 
influences on coke quality. Examination of the coke 
buttons obtained in the volatile matter test shows that 
vitrain gives the most swollen button, that obtained from 
durain is dull and shrunken, whilst fusain is non-caking. 
When the various banded ingredients were heated at. 
l°/min. in a laboratory coking test, vitrain and clarain 
gave the same degrees of contraction and swelling, 
durain contracted without swelling, and fusain was non
contracting and non-swelling. Quantities of clarain, dur
ain, vitrain, and blends of these substances with each 
other and with fusain were coked in boxes, placed on 
the sole of a full-scale oven, and the resulting cokes 
tested for size and resistance to  shatter ; i t  was found 
that different samples of clarain, which forms the largest 
percentage of the banded ingredients present in a coking 
slack, varied considerably in their coking properties, 
but, in general, yielded cokes that were much fissured 
and of low shatter index. The presence of vitrain in 
coking slack is proportionately more valuable than that 
of clarain, whilst durain, although so different in its 
coking properties from vitrain and clarain, exerts little 
effect. Fusain, although itself non-coking, when added 
uniformly in small, carefully regulated quantities, was 
found to effect marked improvements in the coke; an 
increase in the amount of “ middlings ” did not have any 
beneficial effect, and there were indications that their 
removal might be an advantage. Methods for increasing 
the amount of vitrain in a coking slack and for collecting 
and adding fusain in the required proportion are de
scribed. C. B. Marson.
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Action of catalysts on the course and products 
of the distillation of pine wood. P. K upferberg 
(Bull. Inst. Pin, 1930, 113— 120, 137— 144, 159— 168, 
185—191, 207—208).—The distillation curve for piue 
wood without catalyst shows a break about 300° corre
sponding with an exothermic decomposition at that tem
perature. In presence of catalysts this break disappears 
and with acid catalysts, especially phosphoric acid, is 
replaced by breaks a t 180—200° (cellulose decom
position) and 330—350° (lignin decomposition). Metal 
chlorides (aluminium, iron, zinc, manganese, calcium, 
magnesium) postpone the decomposition and extend the 
distillation curve, an effect which is even more notice
able with alkaline catalysts (sodium carbonate, sodium 
hydroxide, calcium hydroxide). All the catalysts 
increase the yield of chaTcoal at the expense of the pyro- 
ligneous liquor and t a r ; the gas yield is increased by 
alkaline catalysts, and decreased by metal chlorides and 
especially by acids. In the pyroligneous liquor the 
amount of crude methyl alcohol is increased about five
fold by the use of catalysts, but acetic acid remains 
about the same ; hydrochloric acid or sodium carbonate 
doubles the yield of furfuraldeliyde, whilst that of acetone 
is similarly increased by sulphuric acid or lime. Much 
more furfuraldeliyde is produced from the cellulose de
composition than from that of lignin. The charcoal of 
highest calorific value is obtained by the use of magnes
ium chloride, and all the catalysts increase its content 
both in hydrogen and in oxygen. The most important 
observation recorded is the effect of phosphoric acid, which 
on the one hand increases greatly the yield of charcoal, 
and on the other enables the distillation to proceed in 
two stages ; at the end of the first stage (200°) a notable 
increase in calorific value is found, and the product may 
replace liquid fuels in gas producers. C. H o llin s .

Theory and practice of the biological method of 
rendering coal gas non-poisonous. F. F isc h e r , 
R. L ieske, and K. W in ze r (Brennstofi-Chem., 1930, 
11, 452—455. Cf. Lieske and Hofmann, B., 1930, 803). 
—Various chemical reactions which can be brought 
about by bacterial action are briefly discussed. I t  has 
been found possible to free coal gas from carbon mon
oxide by passing it slowly through a tube packed with 
putrefied effluent sludge. The principal reactions which 
occur are : CO +  3H2 =  CH4 +  H 20, C02 +  4H2 =  CH4 
+  2HaO, and CO + f l 20  =  C02 +  H 2, though doubtless 
a number of other reactions also take place. A reaction 
vessel of 100 litres capacity can free 200 litres of gas per 
day from carbon monoxide at 15—25°. The optimal 
temperature lies somewhat higher (24—32°). The activ
ity of the bacteria falls off rapidly as the temperature 
is raised above 32° and ceases entirely a t about 40° ; a t 
still higher temperatures, however, the reaction again 
sets in and exhibits a maximum at about 65°. The reac
tion a t the higher temperature is due to thermophilic 
bacteria which appear to exist in most samples of 
effluent sludge. Attempts are being made to increase 
the rate of reaction.* '  * . A. B. M anning.

Recent developments^nTpianF foTthe mechanical 
purification of coal gas. A. T hau  (Brennstofi-Chem., 
1930,11, 416—-418, 435—438, 455—459).—The methods 
of separating suspended solid and liquid particles from

gases are discussed, and the following plants are described 
in some detail: (a) the Smith tar separator, (b) the
Bartling separator (cf. B.P. 282,840; B., 1929, 191), 
and (c) the Feld washer. ■ A. B. Manning .

Humidity control in dry purification [of coal 
gas]. N. S. L ogan  (Gas J., 1930, 192, 970).—The 
important factors when revivification of the oxide in 
the purifier boxes is carried out in  situ are discussed. 
Fresh oxide containing 35% of moisture was used in 
the purifiers, and water was introduced into the boxes, 
during revivification, to maintain this amount of mois
ture. C. B. M arson .

Interaction of methane with carbon dioxide 
and steam in the electric discharge. K . P e te r s  
and A. P ra n s c h k e  (Brennstofi-Chem., 1930, 11, 473— 
476).—Mixtures of methane or coke-oven gas with 
carbon dioxide or steam have been submitted to the 
action of an electric discharge under reduced pressure 
by the method described previously (B., 1930, 848). 
With high current densities the methane was completely 
converted into carbon monoxide: CH4 C02 =  
2CO +  2H2; CH4 +  H 20  =  C 0 + 3 H 2. No deposition 
of carbon occurred. With medium current densities 
the greater part of the methane was converted into 
acetylene. The composition of the end gas could be 
varied within wide limits by varying the initial gas 
mixture and the current density. A. B. M anning.

Ignition of firedamp by the heat of impact of 
hand picks against rocks. M. J. B u rg e s s  and R. V. 
W h e e le r  (Safety in Mines Res. Bd., 1930, Paper No. 
62, 21 pp.).—Experiments are described which sho* 
that firedamp can sometimes be ignited when a hand 
pick is struck against certain sandstones, especially those 
of a quartzitic or micaceous nature and which are fairly 
readily crushed by the impact of the pick point. No 
ignitions were obtained with iron stones and pyrites.

C. B. Marson.
Properties of high-temperature gas from Es- 

thonian shale. A. P uksov  (Festschr. Jub. Ver. Estn. 
Chem., 1929, 76—80; Chem. Zentr., 1930, ii, 847).— 
The shale (1 g.) afforded gas (404 c.c.) of the following 
composition: C02 8-1, H2S 0-5, C„Hm 15-3, 0  1-9. 
CO 14-7, H 25-3, C2H6 0-3, CH4 25-7, N 8-3%.

A. A. E ldridge.
Apparatus for the exact analysis of gas mixtures 

in amounts down to 3—4  c.c. A. S chm id t (Gas- u. 
Wasserfach, 1930, 73, 1137—1144).—The apparatus 
comprises a water-jacketed gas burette, a manometer, 
a levelling vessel, an absorption and combustion pipette 
with separate levelling vessel, and an oleum pipette. 
The quantity of gas before and after each operation 
is determined manometrically, i.e., by measuring the 
pressure when the gas is brought to a definite volume. 
The gas burette is divided into five bulbs, three being 
of 25 c.c. capacity each and two of 3—4 c.c., so that 
the volume to which the pressure measurements are 
referred can be varied according to the amount of gas 
available for analysis. The small bulbs are used for 
micro-analyses. The manometer is provided with a scale 
divided in mm. The absorption and combustion 
pipettes are connected to the gas burette through three- 
way taps in such a way as to leave no dead space.
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The combustion pipette, which is provided with a small 
platinum spiral capable of being heated electrically, 
serves also for the absorption of carbon dioxide, oxygen, 
and carbon monoxide, the requisite reagents' being intro
duced through the three-way tap. The oleum pipette 
is used for determining unsaturated hydrocarbons. 
With the exception of the determination of methane in 
the presence of its higher homologues the apparatus is 
applicable to the analysis of all gases occurring in 
ordinary practice. The technique is described in full. 
When suitable precautions are taken, the accuracy of an 
analysis amounts to 0-05% when only 3—5 c.c. of gas 
are available, and to 0-01% with 30—SO c.c.

A. B. Manning.
Titration of brown-coal-tar creosote with naph- 

thalenediazonium chloride. R. von  W a l th e r  and K. 
L a c h jia n n  (Braunkohlenarch., 1930, No. 26, 1—11; 
Chem. Zentr., 1930, ii, 663—664).—The method is 
inapplicable, since various phenols present in the tar 
give values ranging from 36 to 103% of the theoretical.

A. A. E ldridge.
Treatment of oil sands. K. K e l l e r j i a n n  and A. 

V o g t (Petroleum, 1930, 26, 1141—1148, 1157—1164).— 
The possibility of completely separating the oil from oil 
sands by displacement with water or a suitable aqueous 
solution has been investigated. Although theoretical 
considerations, based on observation of the angles of 
contact of the oils and water respectively with sand, 
indicate that it should be possible to displace the oil by 
water, in practice the process fails, owing apparently to 
the adsorbed layer of oil on the sand particles effectively 
preventing any contact between the water and the sand. 
Nor’was it possible to overcome the resistance of the oil 
layer by the use of heavy solutions, e.g., concentrated 
calcium chloride. The application of an electric field 
in the presence of dilute solutions of sodium hydroxide 
etc. appeared to bring about some separation, but 
caused undue oxidation of the oil. The bromine, iodine, 
and oxygen values of the oils and their fractions were 
determined, and the surface tensions between the oils 
and some aqueous solutions, especially those of sodium 
carbonate, were measured. The lowering of the inter
facial tension on the addition of sodium carbonate to 
water was shown experimentally to be associated with 
an adsorption of the salt on the interface. The separa
tion ̂ of the oil from the sand was eventually effected by 
passing a solution of sodium bicarbonate through the 
material, thereby combining the effect of the lowered 
interfacial tension with the mechanical effect produced 
by the evolution of gas. A. B. M anning.

Cracking^ of Californian kerosene and furnace 
oil a t relatively low pressures. G. E g lo f f  (Petrol
eum, 1930, 26, 1263—1264).—Kerosene and furnace 
oil have been cracked a t pressures of 14—21 atm. to 
.give 53 60% of motor spirit of high anti-knock value. 
The oils were treated by a simultaneous cracking and 
coking process under pressure and the resulting distillate 
washed by the plumbite-sulphuric acid method and 
redistilled, the resultant spirit being washed with dilute 
caustic soda solution to eliminate traces of hydrogen 
sulphide. The motor spirit obtained was bright and 
of low gum and sulphur contents (1% or less). The 
proportions of unsaturated, aromatic, napthene, and

paraffin hydrocarbons in the product from kerosene 
were 17-3%, 18-4%, 20%, and 44-3%, respectively. 
The lesidue from the cracking process is suitable for 
Diesel and heavy engine oil. The uncondensible gas 
has a heating value of about 1200 B.Th.U. per cub. ft., 
and may be used directly as fuel and for enriching 
water-gas or producer gas, or it may be cracked at 
high temperatures in the presence of steam in the 
producer, to give a gas of about 550 B.Th.U. per cub. ft. 
heating value. The coke obtained is practically ash- 
and sulphur-free, and suitable for the making of bri
quettes or carbon electrodes; its cellular structure 
renders it of great value for water-gas manufacture.

II. E . B lAy d en .
Isolation of the isomerides of hexane from petrol

eum. J . H . B ruun and M. M. H icks-Bruun (Bur. 
Stand J. Res., 1930, 5, 933—942).—Fractional distilla
tion of an Oklahoma crude petroleum concentrated 
the hexanes in a series of constant-boiling mixtures 
containing cyclic compounds. After addition of ethyl 
alcohol to these fractions, refractionation yields constant- 
boiling mixtures of alcohol and the hexanes, all of which 
boil below 58-7°, whereas similar mixtures with the 
cyclic compounds present all boil above 64°; the 
alcohol is removed by a water wash, and the hexanes 
are purified by equilibrium melting. The following 
isomerides were separated in this way : By-dimethylbut- 
ane, (3- and y-methylpentanes, and «-hexane. The
f.p. of air-saturated p-methylpentane is —143°, that 
of y-methylpentane —118°, and that of the eutectic of 
p-methylpentane and carbon dioxide —153°. No evi
dence of the presence of [3[3-dimethylbutane in the 
petroleum examined could be obtained.

A. R. P owell.
Lubricating oils. J. T ausz and A. S ta a b  (Petroleum, 

1930, 26, 1117—1124, 1129—1140).—The change in 
viscosity produced when lubricating oils are diluted with 
a solvent, e.g., toluene, has been compared with the 
variation in viscosity with rise of temperature. The 
former gives a better estimate of the cohesive forces 
within the oil, and therefore of its lubricating value, 
which is higher the less the change in viscosity produced 
by dilution. The change is expressed by the value of 
x in the equation 7̂ * =  v)2, where ra is the viscosity 
of the original oil, and y)2 that of the diluted o il; vege
table oils, on dilution with 20% of toluene, give values 
about 0-66, whilst mineral oils give 0-50—0-53. The 
mol. wts. of a number of lubricating oils have been 
determined, both ebullioscopically and cryoscopically, 
in different solvents; in general, the observed mol. wts. 
of the mineral oils rise with increasing concentration 
of the oil in the solvent, whilst those of the vegetable 
oils fall. On mixing a typical mineral oil (“ Mobiloil ”) 
with benzene a marked increase in volume is observed ; 
on mixing castor oil with benzene a small decrease is 
observed when the proportion of benzene is less than 
50%, and a small increase with higher benzene con
centrations. A. B. M anning.

Formation of gum in motor fuels. R. B runschw ig  
andL. Ja c q u e  (Compt. rend., 1930. 191, 1066—1068).— 
The combined and individual effects of exposure to 
light and air on the colour and auto-oxidation (“ gum
ming ”) of various samples of commercial benzene

b
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motor spirits (containing unsaturated hydrocarbons) 
have been investigated by methods described previously 
(B., 1929, 931). Contrary to accepted ideas, the colour 
developed on ageing bears no relationship to the amount 
of gum formed, a sample (originally containing 1 mg. 
of residue/100 c.c.) which remained colourless, giving 
•17—147 mg. of residue/100 c.c. (according to the condi
tions of ageing), whilst one which became yellow even 
in the dark gave only 15—20 mg./100 c.c. Ageing in 
the presence of either light or air alone results in the 
formation of relatively small amounts of residue (light 
producing the larger effect), but the combined action of 
these two factors gives rise to a large quantity of residue, 
a sample which contained originally only 3 mg./lOO c.c. 
containing 430 mg./100 c.c., after ageing under these 
conditions. J- W. B aker.

Refining of motor benzol by means of silica gel. 
R. G. G eddes (Gas World, 1931, 94, Coking Sect., 
17—20).—For removal of gum-forming substances from 
crude benzol, simultaneous treatment with dilute 
sulphuric acid and silica gel is preferred to that with 
concentrated acid alone. The losses are greatly 
diminished as the simple define hydrocarbons are hardly 
attacked ; the refined product can be regained in 93% 
yield. The process appears to be catalytic, and is 
carried out at about 150° under sufficient pressure to 
maintain a liquid phase. R. H. G rif f i th .

Purification of used compressor oil. L. P i a t t i  
(Petroleum, 1930, 26 Motorenbetr., 3, 7).—The lubri
cating oil -which is used in the compressors of systems 
for the long-distance transmission of coal gas, and 
which has become contaminated with constituents 
dissolved from the gas, has been satisfactorily purified 
by a simple steam-distillation at 120°.

A. B. Manning.
Extinction of benzine-air explosions by carbon 

tetrachloride. A. H. B e lin k a n te  (Chcm. Weekblad, 
1931, 28, 2—19).—-Ignition and explosion limits, and 
extinction by the vapour of an inert liquid, are con
sidered in detail from the theoretical aspect. An account 
is given of the method of determining from the explosion 
and ignition limits of the single substances and the 
partial pressures of the components the behaviour of the 
vapour emitted by a binary liquid mixture when admixed 
with air. The explosion limits of mixtures of air, 
carbon tetrachloride, and two types of benzine, viz.. of 
(I 0-7942 and 0-651, have been determined by sparking 
mixtures of known volumes of air saturated with 
benzine vapour at a certain temperature with either air 
or air saturated with carbon tetrachloride vapour or 
with a mixture of carbon tetrachloride and benzine 
vapours. Owing to the relatively high b.p. of the 
tetrachloride a somewhat high concentration is necessary 
to inhibit explosion, and both within and without the 
explosion limits a fog of hydrochloric acid is formed on 
passing a spark. The vapour pressure-temperature 
curves of benzines ranging from d 0-7942 to 0-651 and
b.p. 50—202° to 32—67° have been determined, and 
the observed flash-points of a number of the specimens 
of benzine are compared with those obtained by other 
observers. H. F. Gillbe.

Effect of anti-knock materials on the speed of

flam e in a closed tube. Y. N ag ai (J. Soc. Chcm. 
Ind., Japan, 1930, 3 3 , 296—299 b).—The effects of lead 
tetramethyl, tin tetramethyl, and ethyl selenide on 
the speeds of flames in mixtures of air and hydrocarbon 
vapour in horizontal closed tubes has been investigated, 
the hydrocarbon used being the same as that described 
previously (A., 1930, 1255). Tin tetramethyl and 
ethyl selenide in concentrations up to 0-1 mol.-% 
diminish the speed, which increases again a t higher 
concentrations. Lead tetramethyl reduces the velocity 
in concentrations up to 0-1 moL-%. (Cf. Egerton and 
Gates, B., 1927, 738.) C. W . Gibuy.

Iowa coal problem. H. L. O lin . Storage. H. L. 
O h s  and C. E. S c o tt. Coking. H. L. O lin , F. V. 
Joh n so n , ju n ., and R. C. Iu n n e .  Washing. H. L-. 
O lin , C. B a r r e t t ,  and H. D. A lle n . Weathering. 
H. L. O lin , J .  D. W a d d e ll, and J . N. A m brose (Iowa 
Geol. Survey, Tech. Paper, 1930, No. 2).

Heat transfer from gas stream to broken solids. 
F u rn a s .—See I. Pyrolysis of methane. W h e e le r  
and Wood. - Reduction and hydrogenation of 
phenols. T ropsch .—See III. Amm onia catalysts. 
G lu u d  and S c iio n fe ld e r .—See VII. “  Bitural ” for 
roads. B ro a d h e a d .—See IX. Ammonia solution 
as fertiliser. Bim schas.— See XYI. Carbon in 
water purification. B khrm an and C ra n e  ; Norcom 
and D odd ; B a y lis .—See XXIII.

P atents.
Concentration of minerals including coal.

J. F . C. F riend  (B.P. 337,458, 2.8.29).—A layer of the 
material, in suitably subdivided form, e.g., below \  in., 
is caused to travel over a horizontal screen in a series 
of intermittent advance movements, and is subjected 
to an alternating upward and downward movement of 
air through the material, whereby it is stratified into 
layers of different components. The movement of air 
through the layer is timed to occur between the hori
zontal advance movements. The stratified layers are 
then separated from one another. A. B. Manning .

Preparation of oil and coal am algam . T r e n t  
Process Corp. (B.P. 337,920, 3.10.29. U.S., 20.10.28. 
Cf. U.S.P. 1,512,427 ; B., 1925, 62 ; also B.P. 262,302 ;
B., 1927, 100).—The finely-divided coal is first treated 
with a light oil and water to form an amalgam and to 
facilitate the separation of the ash, and a heavy oil is 
then incorporated with the amalgam, which may then 
be briquetted and baked. A. B. M anning .

Apparatus for treating coal. F. B. D eh n . From 
M a u re l In v e s tm e n t Corp. (B.P. 337,600, 31.10.29).— 
The coal is briquetted with a waterproof asphalt or 
other binder, passed through a distilling zone in which 
steam and other volatile products are removed, then 
through a hardening zone, and finally through a retorting 
zone. The briquettes are carried through the first two 
zones on an endless conveyor ; in the distilling chamber 
they are heated indirectly by the combustion gases from 
a furnace, and in the hardening chamber both directly 
and indirectly by these gases the hardened briquettes 
are discharged from the conveyor into the retort, wherein 
they are further lieated by passing the hot combustion 
gases through them. The conveyor passes into and
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from the apparatus and from one chamber thereof to 
the next through water-seals. A. B. Manning .

Drying of peat fuels and the like. D. W. B e r l in  
(B.P. 340,156, 22.1.30. Swed., 6.2.29).—Wet-carbonised 
peat or a similar low-grade fuel is subjected to a two- 
stage centrifugal separation, first in a vessel with water
tight walls, and then in one with porous walls. The 
product from the first stage may be, suitably subdivided 
before being dried in the second stage by heating.

II. H. Gr iffith .
Manufacture of firelighters. B r iq u e t t in g  & 

C arbon ising  Synd., L td ., and T. A. G o sk ar (B.P. 
339,985, 17.9.29).—Finely-ground coke, anthracite, or 
other smokeless fuel is mixed with pulverised peat-and 
briquetted, preferably with the addition of sodium 
silicate ; sawdust, waste paper, and similar combustible 
substances may also be added. The finished pieces are 
coated ■with wax or resin. R. H. G ri f f i th .

Treatment of activated charcoals. C. H. L an d e r,
F. S. Sinnatt, J. G. K in g , and W. E. Bakes (B.P. 
337,348, 23.7.29).—Charcoal which has been used for 
absorbing substances, particularly sulphur compounds, 
is reactivated by being subjected to the action of super
heated steam containing small proportions of air and a 
volatile basic substance such as ammonia, aniline, 
pyridine, etc. A. B. Manning.

Regeneration of activated charcoal used for 
dechlorinating drinking water. H. P ic k  (B.P. 
316,269, 26.7.29. Czechoslov., 26.7.28. Cf. Adler, B„ 
1929, 700).—The exhausted charcoal is treated with a 
hot alkaline solution, e.g., dilute sodium hydroxide, with 
stirring, and is then washed. A. B. M anning.

Production of lampblack. A. J. P a r is ,  ju n . 
(U.S.P. 1,756,877, 29.4.30. Appl., 4.10.21).—Hydro
carbon gases are decomposed to give high yields of 
lampblack by bubbling through a molten mass of hot 
metal such as lead. The lampblack floats on the surface 
of the liquid and is removed by a stream of gas.

R. PI. Gr iffith .
Purification of graphites. E. R a b e tra n o  (B.P. 

337,738, 25.6.29. Fr., 9.11.28).’—The finely-ground 
material is added to water containing a colloid adapted to 
retard the rate of settling of the particles. After separa
tion of the denser impurities by gravity the fraction 
containing the bulk of the graphite in suspension is 
su 'jected to further separation by selective electro- 
osmotic action (ot  cataphoresis) in suitable apparatus, 
which is described. A. B. M anning.

Coke ovens. X.V. S ilic a  e n  O venbouw  M ij., 
Assees. of D r. C. O tto  & Co. G.m.b.H. (B.P. 337,667,
18.12.29. Ger., 4.5.29).—A, coke oven with adjacent 
upflow ana dowiiflow heating flues, which are in open 
connexion above and below so that a certain amount of 
the downilow gas is returned into circulation in the 
incandescent upflow flues, has the brick slides which 
control the gas and air supplies to the upflow flues 
arranged below the level of the lower openings connecting 
the upflow and downflow flues. The cross-section of 
these ’Openings can be varied by brick slides operated 
from the chamber below the regenerators.

A. B. Manning .

Cylindrical oven for distillation of coal or lignite 
at a low or High temperature. H . H a rd y  (B.P. 
338,047, 31.12.29. Belg., 3.1.29).—The oven comprises 
an outer rotatable drum, subdivided by transverse 
partitions into series of combustion, distillation, and 
suction chambers, and a hollow, fixed, central shaft 
divided longitudinally into three conduits for the 
admission of gas and air for heating and for the evacua
tion of the combustion products, respectively. Each 
distillation chamber is divided into wedge-shaped 
compartments, into which fit moulds charged with the 
coal to be distilled. As the drum slowly rotates, the 
temperature of each charge of coal rises as the corre
sponding compartment approaches the section of the 
combustion chamber in which the burners are situated. 
The volatile products of distillation pass into the suction 
chambers, which are also subdivided into compartments 
so that the products evolved a t different stages of the 
heating may be withdrawal separately ; for this purpose 
the corresponding compartments of the different suction 
chambers are connected together in axial rows.

A. B. Manning .
Coal-carbonising apparatus for extraction of 

bituminous materials. K. B e rg f e ld  (U.S.P. 
1,756,969, 6.5.30. Appl., 7.3.27. Ger., 30.11.23).— 
Coal to be carbonised is packed in a vertical vessel 
round a central hollow pier in which combustion of 
heating gases takes place, and from which hot waste 
gases pass through the coal. The volume of circulating 
gas can be increased by addition of some of the distilla
tion gases, which are preheated in an annular space 
surrounding the primary combustion zone.

R. H. Gr iffith .
[Heating of] furnaces, carbonising chambers, 

retorts, etc. W o o d a ll-D u ck h am  (1920), L td ., and 
A. McD. D uckiiam  (B.P. 339,641, 6.8.29).—The gas 
and air required for heating coke ovens etc. are passed 
under pressure through a multitubular recuperator, 
which ends in a nozzle ; from this nozzle the combustion 
products ascend centrally to the top of a vertical heating 
flue. At. this point their direction of flow is necessarily 
reversed and they descend, along the walls of the 
carbonising chamber, to escape by way of the outer part 
of the recuperator. Great flexibility is attained by 
varying the nozzle design or dimensions of the flue, and 
the recuperator is constructed so that it can easily be 
withdrawn from the setting. R. H. G rif f i th .

Recovering lost heat in coke ovens and like 
thermic apparatus. H . E. G. J. J. H e lin  (B.P. 
310,756, 29.4.29. Belg., 28.4.28).—In coke ovens, 
furnaces, or similar apparatus using regenerators or 
recuperators for heating the air for combustion, an 
additional air preheater is provided heated either by a 
source of heat independent of the apparatus, or, in the 
case of a coke oven, by the distillation gases. The 
residual heat in the combustion products leaving the 
regenerators is utilised for the production of steam in a 
separate waste-heat recovery plant. A. B. M anning.

Distilling and gasifying solid fuels. M e ta l lg e s . 
A.-G. (B.P. 337,721, 24.4.30. Ger., 2.5.29).—The fuel 
travels by gravitation down a vertical shaft, passing 
successively through a drying, a distilling, and a cooling

b 2
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zone, these processes being effected by the circulation of 
suitably preheated gases through the fuel. A part of the 
circulating gases is passed through the cooling zone and 
thence through the upper part of the distillation zone. 
Distillation is effected by passing highly heated gases, 
principally steam, to which some oxygen may be added 
if desired, through the intermediate zone. These gases 
are heated in a chamber through which refractory heating 
bodies are continuously circulated ; the upper part of the 
chamber is traversed by a current of hot combustion 
gases, which are subsequently utilised in drying the 
fuel, and the lower part by the gases which are to be 
heated. The temperature of the gases effecting distil
lation may be sufficiently high to bring about interaction 
between the fuel and the steam with the production of 
some water-gas. A. B. Manning.

Distillation of bituminous shales, cannel coals, 
torbanites, and sim ilar carbonaceous substances.
F. E sling (B.P. 339,963, 12.9.29).—Shales or other 
substances rich in sulphur are mixed with a petroleum 
oil and, if necessary, with a vegetable oil also, before 
carbonisation or distillation. If only comparatively 
low temperatures are employed, the sulphur remains 
largely in the retort or still in combination with asphaltic 
compounds, and th e . high-boiling residue can be used 
for road dressing. R. H. Gr iffith .

Making carbonaceous material. A. O b e rle  
(U.S.P. 1,763,063, 10.6.30. Appl., 18.8.24).—Lamp
black, petroleum coke, or similar material is prepared 
for use in moulding (as electrodes etc.) by grinding it to 
a fine powder and injecting this with superheated steam 
into a heated expansion chamber. Heavy particles first 
separate by gravity and volatile impurities are then 
carried off. These vapours and gases may be used as a 
fresh source of carbon black. R. H. G rif f i th .

Coking of bituminous material. Amer. T a r  
P ro d u c ts  Co., Assees. of E. O. R hodes (B.P. 337,800,
9.7.29. U.S., 9.2.29).—Pitch or similar material is
coked in externally heated retort ovens of the by
product type, into which it is introduced in the liquid 
condition together with an inert gas, e.g., steam. The 
material is sprayed into the oven at such a rate that the 
charge gradually accumulates without there being any 
quantity of liquid material in the oven at any time.

A. B. Manning.
Destructive hydrogenation of carbonaceous 

materials. S ta n d a rd  O il D evelopm en t Co., Assees. 
of ,T. M. Jen n in g s  (B.P. 337,671,20.12.29. U.S., 21.12.28). 
—Heavy fluid asphalt-containing materials are hydro
genated by maintaining the material at the decomposi
tion temperature, e.g., 420—520°, in the presence of 
hydrogen under pressures in excess of 25 atm., and in 
contact with a solid catalyst immune to sulphur poison
ing, the latter being present in such amount that the 
ratio asphalt : catalyst is held below 1-5, and pre
ferably below 0 -5. The volatile products are removed 
as they are formed and led to condensers, fresh material 
being supplied to the reaction chamber as required. 
Fresh catalyst is added from time to time by diverting 
the flow of fresh material before it enters the reaction 
chamber through a vessel containing the catalyst.

A. B. Manning .

Destructive hydrogenation of carbonaceous 
materials. W. R. T a te , H. P. S tep h en so n , J. F. 
L ehm ann, and Im p e ria l Chem. In d u s t r ie s ,  L td .  (B.P. 
339,479, 29.11.29).—An apparatus is employed, for 
treatment of liquid hydrocarbons etc. with hydrogen 
under pressure, in which the level of liquid in a jacket
ing vessel is controlled by an external pneumatic 
indicator. Hydrogen for reaction bubbles at a controlled 
rate through oil which completely fills an inner vessel 
and which overflows from the top into the jacketing 
chamber. R. H. G r i f f i th .

Destructive hydrogenation of carbonaceous 
material. N.V. de  B a ta a fs c iie  P e tro le u m  M aats. 
(B.P. 339,875, 13.2.30. Holl., 11.3.29).—The catalyst 
for treatment of carbonaceous material with hydrogen 
under pressure consists of a simultaneously precipitated 
mixture of iron and aluminium oxides Fe20 3 : A120 3 =
5 : 1 (approx.). R. H. Gr iffith .

Treatment of solid and fluid carbonaceous
materials. F. U hde (B.P. 339,317, 5.9.29. Ger.,
3.10.28).—Destructive hydrogenation of substances such 
as coal, petroleum, tar, etc. is achieved by heating at 
about 200 atm. pressure to above 400° in the presence 
of finely-divided iron and steam. The nascent hydrogen 
produced serves for the conversion of heavy hydro
carbons into those of lower b.p. Any iron oxide remain
ing after the process is completed can be reduced for 
further use. Catalysts aiding hydrogenation may be 
added, or other substances (e.g., alkalis) may be dis
solved in the water. R. H. Gr iffith .

Separation of oils, tars, and the like from solid 
constituents. I. G. F a rb e n in d . A.-G. (B.P. 312,228,
1.5.29. Ger., 22.5.28).—The oils obtained by the destruc
tive hydrogenation of coal etc. are separated from the 
solid residues by adding sawdust, brown coal dust, or 
ashes to the product, which may also be diluted with a 
suitable solvent, and centrifuging or filtering the mixture. 
The flocculating action of the sawdust etc. on the sus
pended solids greatly reduces the time required for 
filtration. A. B. Manning .

Separation of oil from solid carbonaceous
material. J .  Y. Johnson . From I. G. F a r b e n i n d .

A.-G. (B.P. 339,681, 13.9.29).—Mixtures of oil with solid 
carbonaceous material, such as products from destruc
tive hydrogenation, are filtered at raised temperature 
through either a layer of granulated substance or a 
number of superimposed wire sieves. The time of 
passage through the filter is reduced by applying pres
sure or suction to opposite sides of the effective layer. 
The residue may be treated by distillation, by extraction 
with a low-boiling solvent, or with an aqueous liquid 
containing an emulsifying agent. R. H. G r i f f i th .

Manufacture of hydrogen or gases containing 
hydrogen from  methane and sim ilar hydrocar
bons or gases containing these hydrocarbons. D.
T y re r ,  and Im p e r ia l Chem. I n d u s t r ie s ,  L td .  (B.P. 
340,050, 3.10.29).—A water-gas generator with deep 
fuel bed is filled with coke or with a refractory material 
and is supplied alternately with streams of air and of a 
gas rich in hydrocarbons. The latter is decomposed, 
and the resulting deposit of carbon is consumed during
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the following blow period in  which th e  vessel is again 
raised to  the  w orking tem perature . The air is preheated 
by  passage through a regenerator, and  enters th e  genera
to r  a t  several different levels ; th e  hydrocarbon gases 
are also p reheated  in  a second regenerator or the 
system  m ay be arranged  so th a t  a single recuperator 
serves two units in  tu rn . R. H. Gr iffith .

Simultaneously producing light hydrocarbon 
motor fuel oil and carburetted w ater-gas. F. A.
H oward, Assr. to Standard Oil  D evelopment Co. 
(U.S.P. 1,767,455, 24.6.30. Appl., 5.11.23).—By selec
tion of suitable conditions in the carburettor and super
heater of an ordinary carburetted water-gas plant, 
appreciable amounts of light spirit, as well as permanent 
gas, can be obtained from gas oils. A plant, having a 
generator 7 ft. in diam. and 15 ft. high, was supplied 
with 20-3 gals, of oil per m in .; this was cracked at 
about 690° and provided gas of 665 B.Th.U. per cub. ft. 
and an 18% yield of oil boiling below 200°. The rate of 
oil feed is appreciably higher, and the temperature 
lower, than that required to give the best yield of 
permanent gas. R . H . Gr if fit h .

Generation of [water-]gas. P o w e r-G as  Corp., 
L td .,  and N. E. R am bush (B.P. 337,825, 9.8.29).—Water- 
gas is generated in a number of units each consisting of 
a generator, a waste-heat boiler, a generator jacket 
boiler, and a superheater. The units are arranged in 
two sets, alternately on “ blow ” and “ run,” the “ blow ” 
air in one set and the “ run ” steam in the other being 
superheated by the waste heat of the gases after these 
have passed through the waste-heat boiler. The gas 
passes through the latter preferably in a downward 
direction. A. B. M anning.

Continuous manufacture of w ater-gas. J. Y.
J ohnson. F rom  I. G. F arbenind . A.-G. (B .P. 337,807,
6.8.29).—The fuel, in granular form and preheated to 
about 500°, is passed down externally heated, narrow, 
brickwork chambers or cylindrical vertical retorts, 
which are subdivided into several cells, lying one above 
the other, by inclined plates which constrict the diameter 
of the retort. Steam, preferably preheated to 800°, 
is passed into each ccll and the water-gas produced is 
led away through a collecting chamber in the upper 
part of the cell; this chamber serves also as a deflector 
for forcing the fuel in the thinnest layer practicable 
against the heating walls so that it is raised rapidly and 
uniformly to the required temperature before it passes 
downwards into the next gasifying zone.

A. B. Manning .
Cooling of combustible gas for removal of con- 

densible vapours. H um phreys & G lasgow , Ltd., 
Assees. of ,T. S. H aug  (B.P. 339,885, 24.2.30. U.S.,
6.5.29). ihe relief holder on the gas stream from a 
carburetted water-gas plant is connected between the 
inlet and outlet of a condenser in which the hot gases 
are cooled. Cooling water in this condenser is circulated 
countercurrent to the gas stream. R. H. Gr if fit h .

Removal of sulphurous compounds from gases 
containing them . L ’A ir  L iq u id e  Soc. Anon, pou r 
l ’E tu d e  e t  l ’E x p lo i t .  d e s  P ro c . G. C lau d e , and  Soc. 
Chim. d e  l a  G ra n d e  P a ro is s e  (A zote & P ro d . Chim.)

(B.P. 317,015, 7:8.29. Fr„ 8.8.28).—Water-gas is freed 
from organic sulphur compounds by adding sufficient 
coke-oven gas thereto and subjecting the mixture to  
progressive liquefaction under such conditions that the 
gas is washed by the liquefied ethylene and methane 
so produced. The purified gas may then be separated 
into mixtures of carbon monoxide and hydrogen, or 
nitrogen and hydrogen etc. suitable for various indus
trial syntheses. A. B. M anning:

Purification of gases. A. 0 . J a e g e r  (Assr. to 
S e ld e n  Co.) and J . A. B e r ts c h  (U.S.P. 1,765,869,
24.6.30. Appl., 28.8.25).—Volatile metalloid compounds, 
particularly those of sulphur, are removed from gases 
or gaseous mixtures by treatment with halogens, 
especially chlorine and bromine. The reactions which 
take place may be assisted by physical means such as 
pressure, radiation, etc., or by catalysts. The resulting 
compounds of the substance to be eliminated are easily 
removed from the gas stream, e.g., by washing with a high- 
boiling organic solvent (tetralin) followed by treatment 
with solid absorbents. R. H. Gr if f it h .

Manufacture of gases and the like. I. G. F a ru -  
e n in d . A.-G. (B.P. 319,657, 31.7.29. Ger., 25.9.28). 
—The gases leaving the apparatus in which coal, oil, 
etc. is undergoing destructive hydrogenation are sub
jected to fractional condensation in stages by strong 
cooling or by high compression. A. B. M anning.

Treatment of coke-oven gas. Cosip. d e  B e th u n e  
(B .P. 314,432, 22.6.29. Fr., 27.6.28).—A mixture of 
hydrogen, nitrogen, and carbon monoxide suitable for 
the direct synthesis of methyl alcohol and ammonia 
in successive stages is produced by the incomplete com
bustion of coke-oven gas, from which a large proportion 
of the hydrogen has already been removed, and the 
re-addition of the requisite amount of hydrogen after 
the elimination of the unsaturated hydrocarbons and 
carbon dioxide. The combustion of the gas is so regu
lated that the carbon dioxide content of the product 
lies between 4% and 5%, and no oxides of nitrogen are 
formed. The unsaturated hydrocarbons are removed 
by heating the gas in the presence of a catalyst contain
ing iron, nickel, and/or chromium, and the carbon dioxide 
by washing w ith  a solution of ammonia.

A. B. Manning .
Adjusting the calorific value and density of coal- 

distillation gases. A. P ott (B.P. 312,348, 26.4.29. 
Ger., 25.5.28).—The coal gas is diluted with a gas pro
duced by the interaction of part of the original gas with 
steam and/or air a t high temperatures, e.g., 1100—1200°. 
This diluent gas is cheaper than water-gas and has a- 
lower carbon monoxide content; moreover, its density 
can be varied within wide limits by varying the pro
portions of air and steam used in its production.

A. B. Manning .
Manufacture of fuel gas. J. B. G a rn e r ,  Assr. to 

S ta n d a rd  O il D ev e lo p m en t Co. (U .S.P. 1,767,357,
24.6.30. Appl., 30.3.23).—Natural gas is passed through 
a heated vessel in which it is decomposed to give a gas of 
low calorific value, and carbon black. This gas is 
mixed with the untreated natural supply in such amount 
that the calorific value is reduced to about 800 B.Th.U. 
per cub. ft. R. H. G r i f f i th .
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Catalytic desulphurisation of gases. J. Y.
J ohnson'. From L  G. F arbenind . A.-G. (B.P. 340,016,
16.9.29).—Organic sulphur compounds present in car
bonisation gases are converted into hydrogen sulphide 
by passage, with an excess of hydrogen, over a catalyst 
consisting of an oxide or sulphide of elements in groups 
II—VII, together with metals of group VJULL or heavy 
metals of group I. E.g., gas containing 0-41 wt.-% of 
carbon disulphide is passed at 280c and under normal 
pressure over a catalyst obtained by precipitating molyb
denum sulphide on Florida earth, and adding nickel 
carbonate. The exit gas contains sulphur in the form of 
hydrogen sulphide only. R. H. Griffith .

Purifying from naphthalene the distillation 
gases of coal. Gewerkschaft M. Stixxes (B.P. 311,326,
29.4.29. Ger., 9.5.28. Cf. B P . 333,297: B.; 1930, 
1055).—The gas is treated a t above 30° with a solvent 
oil comprising a mixture of low-boiling oils with higher- 
or high-boiling oils, and the gas, charged with the vapour 
of the lower-boiling constituents of the solvent, is then 
cooled. The solvent vapour is precipitated together 
with the naphthalene, and, after separation from any 
condensed water and from at least a part of the absorbed 
naphthalene, is returned to the solvent oil.

A. B. Maxxixg . 
Recovery of naphthalene from gases. X.V. 

S ilica ex  Ovexbouw  M ij ., Assees. of D r. C. Otto & Co.
G.m.b.H. (B .P . 337,723, 19.5.30. Ger., 17.5.29).—A 
solvent for naphthalene, e.g., xylene, is introduced Into 
the gas in a finely-subdivided form, and the gas con
taining the solvent in suspension is passed through an 
electrical gas purifier, wherein the solvent containing the 
dissolved naphthalene is precipitated. The solvent 
is then separated from the naphthalene and returned to 
the current of gas before it enters the electrical purifier.

A. B. M axxixg . 
Tar for use on roads. T h erm al I n d u s t r ia l  & 

Chem. Res. Co., L td ., and C. 0. Condrup (B.P. 339,640,
6.8.29).—Coal ta r is treated with sulphuric acid in small 
amounts, at about 50—80°, and the oils which separate 
from the acid layer are fractionated, particularly for the 
removal of waxy substances. Road-making material 
of any desired consistency may be obtained by blending 
different fractions of this oil with products recovered 
from the acid sludge. In  some cases further heat 
treatm ent of the mixtures is necessary in order to  give 
a ta r  of the requisite viscosity. R. H. G r if f i th .

Conversion of petroleum oils. P etroleum Cox- 
versiox Corp., Assees. of A. P. S achs and E. W. B eards
ley (B .P . 340,021, 19.9.29. U.S., 6.10.28).—The hydro
carbon oil is fractionally vaporised and the fractions are 
separately led off and added to the reaction zone at 
separated points along the path of the reacting products, 
so that the lighter fractions are subjected to a longer 
time of conversion than the heavier fractions. The 
temperature of the reacting gases is controlled by intro
ducing heated carrier gas at the same points as theVarious 
oil fractions are admitted. H. S. Garlick.

Cracking of hydrocarbon oils. J . E. P ollak. 
From P etroleum Coxversiox Corp. (B.P. 340,030,
19.9.29. Cf. B.P. 340,030; preceding abstract).—The oil 
is vaporised and passed into the first of a series of re

action chambers (preferably three) in which it is mingled 
with a heated gaseous carrier, the volume of which is 
approx. one half the total amount of gaseous carrier 
added at all stages, and at such a temperature tha t the 
temperature fall through the chamber is less than 55°. 
The mixture is passed to a second and thereafter a third 
reaction chamber, in each of which it is mingled with 
about an equal quantity of the remaining heated carrier 
gas, the amount added being sufficient in each case to 
raise the temperature of the reaction mixture substan
tially to its conversion temperature. A mean reaction 
temperature level is thus maintained throughout the 
operation, and the exit temperature of the last stage is not 
substantially more than 55° below the desirable cracking 
temperature. H. S. Garlick.

Fractionation of [hydrocarbon] oils. W. K.
Lew is , Assr. to Standard Oil D evelopment Co. 
(U.S.P. 1,767,29S, 24.6.30. Appl., 12.1.25).—Oil is 
passed through a cracking tube and digestion chamber 
to a fractionating column maintained under approxi
mately the same pressure as the cracking apparatus. 
The composition of the vapours leaving the top of the 
column is controlled by means of a cooling coil or by 
adding reflux. Reflux is taken from the column by 
means of a tray situated above the point of entry' of the 
oil from the digestion chamber. The heavy oil in the 
bottom of the column is stripped of light products by 
means of a current of inert gas and then returned to the 
cracking cycle. T. A. Smith.

Condensation of hydrocarbon vapours. N. K
L oomis, Assr. to Staxdard Oil D evelopmext Co. 
(U .S .P . 1,767,299, 24.6.30. Appl., 12.7.27).— Oil vapours 
are indirectly cooled with water or other low-boiling 
liquid which is vaporised under reduced pressure. The 
final cooling and also the condensation of the steam or 
other vapour produced is carried out by bringing the 
oil condensate and the vapours in indirect contact with 
salt water. T. A. Smith.

Purification of [water-free] gasoline. W. S.
B a ylis , Assr. to F iltrol Co. of Califorxia (U.S.P- 
1,766,211, 24.6.30. Appl., 19.9.27).—Gasoline is de
colorised by treatment with water-free clay to which 
6% by wt. of anhydrous sulphuric acid has been added. 
The mixture of clay and gasoline is then passed through 
a filter press. T. A. Smith.

Low-boiling hydrocarbon oils. Staxdard  Oil 
D evelopment Co.. Assees. of II. G. M. F ischer and C. E. 
Gustafsox (B .P . 319,362—3, 19.9.29. U.S., 21.9.28).— 
Gum and acid formation in low-boiling hydrocarbon oils, 
e.g., gasoline and naphthas, especially those from cracking 
processes, is inhibited or decreased by the addition of 
one or more stabilising agents in total quantity not 
exceeding 1 g. per litre. Suitable agents consist of an 
aromatic hydrocarbon with condensed nuclei having an 
a-substituted group which is able to combine with acids, 
e.g., a-naphthol, either (a) alone, or (b ) with an aromatic 
hydrocarbon with condensed nuclei, e.g., anthracene. 
Small quantities of anti-detonating agents may also be 
present. " H. S. Garlick.

Absorption of defines in sulphuric acid. Standard 
O il D e v e lo p m e x t Co., Assees. of H. E. Buc (B.P-
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340,098, 14.11.29. U.S., 15.11.28).—define mixtures
axe treated with sulphuric acid iu three successive stages, 
the concentration of the acid for the first stage being 
below 65%, for the second 78—82%, and for the final 
stage above 90%, the spent acid from each stage being 
collected separately. The temperature is kept at 32— 
49° during the first two stages. The quantity of acid 
supplied to the second stage is not less than one mol. 
per mol. of define. Where gaseous olefines are being 
treated it is advantageous to add an absorption oil along 
with the acid. H. S. Garlick.

Refining of hydrocarbons. T. T. Gray, Assr. to 
Gray P rocesses Corp. (U.S.P. 1,759,814, 20.5.30. 
Appl., 9.8.26).—A hydrocarbon oil is cracked and the 
vapours are subjected to partial condensation to obtain 
a vapour fraction of definite boiling range, i.e., motor 
fuel, which while still in the vapour phase is brought 
under pressure into contact with solid, absorptive, 
catalytic material, thereby polymerising constituents 
which tend to discolour on exposure to light or to form 
deposits. Condensate containing polymerides is con
tinuously drained from the vicinity of the treating zone 
from which the vapours of the treated fraction are con
tinuously withdrawn and separately condensed.

H. S. Garlick.
Production of fuels for internal-com bustion  

engines. R. T. H urley  (B.P. 315,706, 3.7.29. U.S.,
16.7.28).—The use of iron carbonyl as an anti-knock 
agent has the disadvantage that a conducting layer of 
iron oxide is deposited on the spark-plug insulators. By 
the addition to the fuel of lead tetraethyl or nickel 
carbonyl in a proportion not exceeding 10% of the iron 
carbonyl present the deposited layer becomes non
conducting. A. B. Manning.

R econditioning of sand filters [containing 
m ineral oil sludge]. Continuous acid-washed
sand filter. C. S. T eitsw orth, Assr. to  Gen . P etrol
eum Corp. (U.S.P. 1,769,475—6.. 1.7.30. Appl., 9.8.29).

A sand filter of which all the grains are coated with 
acid sludge removed from petroleum is cleaned : in (a )  
by mechanically displacing part, and hydrolysing the 
remainder, of the sludge by means of a comparatively 
small quantity of water, and then removing the water 
an hydrolysed sludge by one or more small washes with 
01 > and in (b ) by washing with 90—100% sulphuric 
acu . Any oil present at the beginning or end of flushing 
it. easily settled in a clean state. B. M. V e n a b l e s .

J ! efViyifi.cati0" ° f  fu ller’s earth and other [mineral 
n  1 n clays- H. L o w e r y , Assr. to S tan d ard
Oil Co. (U.S.P. 1/763,167, 10.6.30. Appl, 25.5.27).—

° rV .conta'ning mineral oil is heated at 85— 
in a solution of sodium carbonate (d 1 • 06). which is 

vigonous y agitated until the oil separates from the 
c ay pai 10 es , these are then allowed to settle, washed 
ree rom soda, dried, and ignited to remove the last 

traces of oil. A R . PowEIjX.
U tilisation of [low -com pression] m otor fuels.

■ ® JUX-’ -Assr- to Gen . Motors Corp. (U.S.P.
Tt 7<w! S «  A ppl’ 221-26).—See B.P. 196,237 ; -0*, 165.

Purification of hydrocarbon o ils . H. G. M.
ischlr, Assr. to  Standard Oil  D e v e l o p m e n t  Co.

(U.S.P. 1,767,356. 24.6.30. Appl., 19.8.27).—See B.P. 
295,728 ; B., 1930, 231.

Regeneration of lubricating oils. H. Bensmann 
(U.S.P. 1,787,353, 30.12.30. Appl., 2.11.26. Ger.,
25.3.26).—See B.P. 268,284; B., 1927, 516.

Preparation of petrolatum and the like. F.
L avtrotte, Assr. to Standard Oil D evelopment Co. 
(U.S.P. 1,785,270. 16.12.30. Appl., 30.9.25. Fr., 4.10.24). 
—See B.P. 240,803 ; B., 1926.. 40.

Hardening of paraffin, waxes, and the like. W. 
Pungs and M. J a h r s to k f e r ,  Assrs. to I. G. F a rb e n in d .
A.-G. (U.S.P. 1,786,263, 23.12.30. Appl., 22.12.27. Ger.,
23.12.26).—See B.P. 306,053 ; B., 1929, 314,

Furnace for burning fuel m ixtures. G. H ofmann
(B.P. 337,490, 12.8.29).

Doors for horizontal coking chambers. W. W. 
Groves. From C. Otto & Co., G.m.b .H. (B.P. 340.453, 
18.3.30).

[Burner devices for] furnaces burning liquid, 
gaseous, or pulverised fuel. J . G. McK ean and 
R. F. J ones (B.P. 340,630, 8.10.29).

Catalysing devices, particularly for internal- 
combustion engines. D. B alachowsky, P. Caire , 
and M. L evy (B.P. 339,251, 26.7.29).

Separation of finely-divided impurities from  
liquids (B.P. 339,636). Distillation of mixed liquids 
(B.P. 339,663). Gas-washing apparatus (U.S.P. 
1,767,628).—See I. Unsaturated hydrocarbons 
(B.P. 337,434). Products from olefines (B.P. 316,951). 
—See III. Hydrogen (U.S.P. 1,756,934).—See VII. 
Bituminous emulsions (B.P. 333,303). Road material 
(U.S.P. 1,769.442).—See IX. Coated electron m etal 
[for engine cylinders] (B.P. 339,722). Conversion 
of carbonaceous materials into hydrocarbons (B.P. 
339,276).—See X. Impregnating fabric (B.P. 338,538). 
—See XIII. Indicator of atmospheric pollution by 
gases (B.P. 340,195).—See XXIII.

III .-O R G A N IC  INTERMEDIATES.
Recent experiments on the pyrolysis of methane.

R. V. W iieeler  and W. L. W ood (Fuel, 1930, 9, 567— 
574. Cf. B., 1929, 88).—Some further experiments, both 
of the “ static ” and “ flowing ” type, have been carried 
out on the pyrolysis of methane. The decomposition 
temperature, even in the presence of a catalyst, e.g., 
iron, which accelerates the decomposition at a higher 
temperature, lies between 650° and 675°. The rapid 
initial decomposition of methane in a silica bulb is 
chiefly a surface effect, its rate being increased by- 
packing the bulb with silica ; but the reaction does not 
proceed to a true equilibrium owing to the formation 
of a protective layer of adsorbed hydrogen on the sur
face (cf. Holliday and Exell, A., 1929, 773). Under 
“ flowing ” conditions with periods of heating of the 
order of 0-3 sec. a t 1050°, in a silica tube, 84% of the 
methane is converted into higher hydrocarbons. With 
an increase in the duration of heating more of the 
methane is decomposed into its elements. With the 
shortest periods of heating the higher hydrocarbons 
consist essentially' of molecules with two carbon atoms, 
which, with slightly increased periods of heating,
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condense to form aromatic livdrocarbons. Butylene Humic acids. Thtessen and E ngelder. Products 
and butadiene are formed during the reaction, but of distillation of pine wood. K upferberg . Hexane
neither propylene nor acetylene could be detected in the isonierides from petroleum. Bruun and H icks-
products. The use of an iron tube leads to the complete B ruun.—See II. Differentiation between p-phenyl-
decomposition of the methane into its elements at a ene- and p-tolylene-diamines. Gr iebel .- -See IV.
comparatively low temperature, the carbon formed being Effect of carbon tetrachloride etc. on metals,
of a bulky gritty nature. The carbon deposit on the F ormanek.—See X. Citric acid fermentation,
silica or chrome-iron tubes is of a lustrous foil-like F rey . Detection of isopropyl alcohol. Bodendorf.
variety, and its accumulation does uot appear to affect —See XVIII. Amyl acetate in sensitometry. Iu e s e r .
the course of the reaction. No difference can be de- —See XXI.
tected between chrome iron and silica as regards the 
formation of liquid hydrocarbons from methane. 
Moreover, an extensive increase in the area of silica 
exposed per unit volume of gas has no appreciable 
effect on the rate or extent of the decomposition. I t  
is concluded that the reactions which are of importance 
under “ flowing” conditions are those which occur 
throughout the volume of the. gas when the surface 
reaction has been inhibited by the adsorbed hydrogen 
layer. I t  appears probable that with iron this protec
tive layer is not formed. The formation of benzene is 
regarded as taking place through the intermediate 
formation of ethylene and butylene and/or butadiene.

A. B. Manning.
E th er: use of potassium hydroxide in testing 

for aldehydes. L. W. Green and R. E. Schoetzow 
(Arner. J. Pharm., 1930, 102, 652).—In the U.S.P. X. 
test, 50% aqueous or solid potassium hydroxide gives 
more distinct yellow colour with ethyl ether containing 
0 -01% of aldehyde than does the more dilute solution 
prescribed. H. E. F. Notion .

Catalytic reduction and hydrogenation of phenols 
by hydrogen under pressure. H. Tropscii [with
B. H lavica and 0. Weinstein] (Brennstoff-Chem., 
1930, 11, 449—452).—The influence of catalysts on the 
hydrogenation of tricresol has been studied. The 
experiments were carried out at 460—480° in small 
rotating autoclaves, capacity 1-9 or 4-5 litres, with 
a maximum hydrogen pressure of about 200 atm. and 
a reaction time of 1—2 hrs. Zinc oxide, copper chrom- 
ate, tungstic oxide, and ferric hydroxide had no 
catalytic effect. Zinc chloride, aluminium hydroxide, 
ammonium vanadate, chromium hydroxide, uranium 
oxide, cobalt hydroxide, and nickel sulphide all had an 
appreciable effect, and gave yields of hydrocarbons up to 
25% of the starting material. The most efficient 
catalysts were molybdenum oxide and sulphide, which 
gave yields of hydrocarbons of about 80%, leaving only 
about 4% of unchanged cresol in the product. Nickel 
hydroxide was also active as a catalyst, giving 56% of 
hydrocarbons, but was distinguished from molybdenum 
oxide by its sensitivity towards sulphur; nickel" sulphide 
was much less active than the hydroxide. About 1% 
of the initial material appeared as gaseous hydrocarbons. 
The greater part of the hydrocarbons produced boiled 
within the range 95—125°. Analysis of this fraction by 
Kattwinkel’s method (B,, 1928, 78) gave approx. 20% 
of unsaturated hydrocarbons and 40% of aromatic 
hydrocarbons. A partial hydrogenation of the aromatic 
hydrocarbons had therefore taken place ; this was more 
marked with nickel hydroxide than with molybdenum 
oxide as catalyst. No cyclic alcohols were formed.

A. B. Manning.

P atents.
Manufacture of oxygenated organic compounds 

[(a) from carbon oxides and hydrogen, (b) from 
methane and steam ]. II. D reyfus (B.P. 337,409 and 
337,410, 24.7.29).—(a) Alcohols are obtained by hydro
genation of carbon oxides in presence of borates, silicates, 
or phosphates of iron, nickel, or cobalt, especially the 
acid salts, and preferably in association with alkalis or 
alkaline-earths at 250—400°/50—200 atm. The carbon 
oxides may be partly or wholly replaced by the alcohols 
produced by hydrogenation, (b) Methane and steam 
are heated at 200—500°, preferably in presence of 
metals or metal compounds a t 50—100 atm. Hydrogen, 
carbon oxides, or diluent gases may be added to the 
mixture. Suitable catalysts are potassium dichromate 
with zinc oxide, zinc chromate with cobalt oxide, and 
zinc chromate. The products arc mainly methyl and 
other alcohols. C. H ollins.

Manufacture of [unsaturated] hydrocarbons.
J . Y. J ohnson. From I. G. F arbenind . A.-G. (BP. 
337,434, 30.5.29).—A Cowper tower packed witli material 
of high heat capacity and preferably having catalytic 
properties is heated by burning (producer) gas with 
enough oxygen to remove carbon deposited from a 
preceding reaction. When the temperature reaches, 
e.g., 900° at the base of the tower the burning gas is 
led down the tower a t a rate which is decreased as the 
tower cools. Olefines are obtained at 700—900°, benzene 
at 800—1100°. C. H ollins.

Manufacture of condensation products from 
olefines and unsaturated [aromatic] hydrocarbons.
I. G. F arbenind . A.-G. (B.P. 316,951, 6.8.29. Ger..
4.8.28).—Olefines over C3 are condensed alone or with 
an aromatic hydrocarbon by heating at 120—1S0°/10—20 
atm. in presence of a highly porous hydrosilicatc (fuller’s 
earth), with or without addition of another catalyst, 
e.g., metal halide or hydrogen halide. A solvent may 
be employed. Propylene and naphthalene give tetrawo- 
propylnaphthalene, m.p. 126°; propylene alone yields 
a middle oil, b.p. 120—200°/16 mm., and a lubricating 
oil, b.p. 200— 250°/16 mm. C. H ollins.

Manufacture of products [derivatives of higher 
hydrocarbons] containing nitrogen. A. CarpmaeL- 
From I. G. F arbenind . A.-G. (B.P. 339,962, 11.9.29).— 
Halogenated derivatives of paraffin hydrocarbons (above 
Cs) are heated with ammonia in aqueous or.alcoholic 
solution or with agents yielding ammonia, e.g., ammonium 
carbonate or urea, with or without the addition of copper 
or copper compounds as catalysts, preferably under 
increased pressure. H. S. Garlick .

Manufacture of acetone from isopropyl alcohol. 
H . D. E lkington. From N.V. de B ataafsciie P etrol-
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Eum Maats. (B.P. 337,566, 10.10.29).—In  the cataly tic 
oxidation of ¿sopropyl alcohol a t  400° in  presence of 
copper, m anganese peroxide, barium  peroxide, a 
platinum  m etal, zinc oxide, cadm ium  oxide, uranium  
oxide, blue tungsten  oxide, vanadium  pentoxide, 
magnesia, beryllium  oxide, or zirconium  oxide there is 
added to  th e  ca ta ly s t ab o u t 1%  of zinc oxide, thorium 
oxide, sodium  carbonate, cerium oxide, or zirconium 
oxide, or more th a n  one of these. C. H ollins.

Polymerisation of 1 : 3[ay]-butadiene, homo- 
logues and analogues thereof. A: Carpmael. From
I. G. F arbenind . A.-G. (B.P. 337,460, 2.8.29).—Rubber
like products arc obtained by polymerisation of buta
diene etc. by means of alkali metal placed in a small 
glass or metal container provided with a few perfora
tions or slits. Polymerisation is complete within the 
small container in about 24 hrs., but only commences 
in the bulk of the liquid after several days. The pro
cess may be performed in ,2 stages, the contents of the 
small container being polymerised before it is introduced 
into the bulk. C. H ollins.

Manufacture of fatty  acid derivatives [wetting, 
em ulsifying, and cleaning agents]. A. Carpmael. 
From I. G. F arbenind. A.-G. (B.P. 337,368, 26.7.29).— 
l a i t y  acids (lauric, palm itic, stearic, ricinoleic, wool 
fa t acids) or their esters are hea ted  a t  150—200° with 
diethylenetriamine or o ther polyalkylenepolyam ine; 
the products become w ater-soluble on alkylation, giving 
emulsifying and w etting  agents no t precipitated by 
alkali. C. H ollins.

Manufacture of am inohydroxyanthraquinones 
and substitution products thereof. A. Carp:mael.
From I. G. F arbenind . A.-G. (B.P. 337,047, 26.7.29).— 
Phthalic anhydride etc. is condensed with an acylamino- 
phenol, e.g.. in presence of aluminium chloride, and the 
product, after hydrolysis, is cyclised by treatment with 
sulphuric acid. Di-o-anisylcarbamide gives an inter
mediate acid, m.p. 188°, which is hydrolysed and cyclised 
by 96% sulphuric acid at 125—135° to form 2-amino-3- 
l ^roxyanthraquinone. The preparation of l-amino-4- 
i ' c" osyanthraquinone from 4-benzamidophenol, of 
oooo!0r° '2' am’n0 ‘ 3 '  hydroxyanthraquinone (decomp. 
° ' irom di-o-anisylcarbamide (intermediate acid,
m.p.. 274 276°), of 4-chloro-2-amino-l-hydroxyanthra- 
qmnone (m.p. 254—-255°) from phosgenated 4-chloro-o- 
amsir me, and of 2-amino-l -hydroxy-4-methylantlira -
qumone (m.p. 204—205°) from phosgenated cresidine, is 
described.  ̂ c  IioLI,TNS.

rir. âta|,ytic10xidation organic compounds [hy- 
drocarbons]. A. Wohl, Assr. to  I. G. F arb en ik d .

f n l 8 R 9 Q  P  ^ f ,4 1 6 ~ 7 ’ 3 0 -1 2 -3 0 - Appl.. [ a ]  1 1 .8 .2 1 , 
1922 407 v ’ i  22.6.16).—See B.P. 156,244; B.,

M anufacture of triaryl phosphates. W. Gibson, 
r C  H ensjiaw , and J. B. Paym an, Assrs. to Im peria l 
V f '  L to- (U.S.P. 1,785,951, 23.12.30.
1930 95 27.9.28).—See B.P. 322,036; B.,

Production of thym ol. \y . S c h o e l le r  and II. 
Jo rd a n , Assrs. to  Chem. F ab r. a u f  Akt. (vorm. E.

l >786’922> 30.12.30. Appl., 20.6.27. 
&cr., .,9.6.26). See B.P. 273,685 ; B., 1930. 136.

Preparation of 4- and 2-halogeno- and 4- and 2- 
amino-p-phenyl-o-benzoyibenzoic acid, of 4- and
2-amino-3-phenylanthraquinone by amination, and 
of p-phenoxy-o-benzoylbenzoic acid. P. II. Grog- 
gins (U.S.P. 1,786,526—1,786.532, 30.12.30. Appl. 
[a— f ]  8.8.29, [g] 2.10.29).—See A., 1930, 1186.

Preparation of hydroxythionaphthens. E. H offa 
and F. Muller , Assrs. to Ge n . Aniline  W orks, Ixc. 
(U.S.P. 1,785,813, 23.12.30. Appl., 2.8.28. Ger.,
17.8.27).—See B.P. 295,694 ; B., 1930, 276.

Purification of crude anthracene. A. O. J aeger , 
Assr. to Selden Res. & E ng. Corp. (Re-issue 17,902,
16.12.30, of U.S.P. 1,693,713, 4,12.28).—See B., 1929. 
350.

Catalytic oxidation of anthracene. A. O. J aeger , 
Assr. to Selden  Co. (U.S.P. 1,786,950, 30.12.30. Appl.,
29.3.28).—See B.P. 295,270; B„ 1929, 806.

Coke-oven gas (B.P. 314,432). Naphthalene from  
gases (B.P. 311,326 and 337,723). Absorption of 
defines (B.P. 340,098).—See II.

IV .— DYESTUFFS.
Fastness of dyestuffs in ultra-violet light. III.

G. A. B ravo (Boll. Uff. Staz. Sperim. Ind. Pelli, 1930, 
8 , 292—298 ; cf. B., 1930, 896).—A number of dyestuffs 
of the azo, pyrazolone, di- and triphenylmethane, xanth- 
ene, acridinc, quinoline, azine, oxazine, and thiazine 
groups are classified, according to their resistance to 
the action of ultra-violet irradiation, into four groups, 
showing : (1) little or no change in colour after about 
3 hrs., (2) appreciable change within 1—3 hrs., (3) marked 
change in 1—2 hrs., or (4) intense change of colour or 
pronounced decolorisation after 1 hr. T. H . P ope.

Differentiation of p-phenylenediamine and 
p-tolvlenediamine in hair dyes. C. Griebel 
(Apoth.-Ztg., 1930, 45, 318—320; Chem. Zentr., 1930, 
ii, 593).—Both substances give a yellow colour with a 
reagent consisting of vanillin (0-05 g.), alcohol (1 c.c.), 
and 25% hydrochloric acid (4 c.c.) ; with the former, 
however, the colour soon becomes red.

A. A. E ldridge.
P atents.

Manufacture of substitution products of sulphur 
dyes. A. Carpmael. From I. G. F arbenind . A.-G. 
(B.P. 337,061, 27.7.29. Addn. to B.P. 317,776; B., 
1930, 10).—The process of alkylation or aralkylation in 
substance or on the fibre is applied to the products of
B.P. 325,519 (B., 1930, 455). The sulphur dyes from 
tetra- and penta-chlorinated dinaphthylene dioxide, 
treated on the fibre with phenylbenzyklimethylammon- 
ium chloride, give orange shades. C. H ollins.

Manufacture of wool dyes of the anthraquinone 
series. A. Carpmael. From I. G. F arbenind . A.-G. 
(B.P. 337,021, 21.6.29).—The copper compound of a 
4-halogeno-1 -hydroxyanthraquinone-2-sulphonic acid, 
precipitated by adding copper sulphate to a solution of 
the sodium salt, is condensed with amines or amides, 
R 'N II2, where R is an alkyl, cyc/oalkyl, aralkyl, aryl, or 
acyl group. p-Aminoacetanilide gives a navy-blue wool 
dye,4-acetamido-o-toluicline a bluish-violet, w-phenylene- 
diamine a bluish-grey. C. H ollins.
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Manufacture of derivatives [vat dyes] of the 
acridone series. J . Y. J ohnson. From I. G. F arben
in d . A.-G. (B.P. 337,374, 26.4. and 12.6.29 and 13.1.30). 
—Orange-red to red-brown vat dyes are obtained by 
chlorination and/or bromination of complex quinouoid 
acridones. Examples of starting materials a re : 
1 : 2 : 6 :  7-diphthaloylacridone (N =  5); diacridone 
from benzidine and 2 mols. of l-chloroanthraquinone-2- 
carboxylic acid ; diacridone from dibromo-1 : 2 : 6 : 7- 
dibenzopyrene-3 : 8-quinone and 2 mols. of 2- 
aldehydo-l-aminoanthraquinoiie ; acridone from bromo- 
1 : 2 : 6 : 7-dibenzopyrene-3 : 8-quinone and 2- 
aldehydo-l-aminoanthraquinone. C. H ollins,

Manufacture of pyranthrone derivatives. A.
Shepherdson and S. Thorxley, Assrs. to Br it . D ye- 
stuffs Corp., L td . (U.S.P. 1,785,600—1, 16.12.30. 
Appl., [ a ]  29.9.27, [b ]  9.5.29. U.K., [ a ]  3.10.26, [b ]
8.10.26).—Sec B.P. 282,913 ; B., 1928, 152.

V .— F IB R E S; TEXTILES; CELLULOSE; PAPER.
Determination of sm all amounts of copper in 

textiles. R. E. R u p p  (Proc. Amer. Assoc. Textile 
Chem. Colorists, 1930, 215—217).—The sample (10— 
20 g.) is digested with concentrated nitric (25 c.c.) and 
sulphuric (25 c.c.) acids and potassium sulphate (2 g.), 
the residue being rendered alkaline with ammonia and 
filtered through asbestos. The copper is then determined 
colorimetrically as ferrocyanide.

Chemical Abstracts.
Determination of copper, manganese, and iron 

in fabrics. W. C. Smith (Proc. Amer. Assoc. Textile 
Chem. Colorists, 1930, 217—219).—The sample (10 g.) 
is digested with fuming nitric acid (2-5 c.c.), sodium 
sulphate (2-5 g.), and potassium sulphate (2-5 g.), 
digestion being completed after addition of sulphuric 
acid (25 g.). The residue is diluted, rendered alkaline 
with ammonia, and then acid to Congo-red with 10% 
sulphuric acid, 5 c.c. in excess being added. Aliquot 
portions are employed for the determination of copper 
(ethyl xanthate), manganese (Willard and Greathouse), 
and iron (thiocyanate, with addition of nitric acid).

Chemical Abstracts.
Pine w o o d . M. Soum (Bull. Inst, Pin, 1929, 173— 

182, 253—264, 277—291, 313—316).—Analyses of
various samples of maritime pine wood are given, and 
celluloses and lignins prepared from them are compared. 
Under the action of weathering, micro-organisms, and 
parasites, cellulose is degraded, whilst lignin is in great 
part unattacked. The lignocelluloses thus yield lignin 
soluble in alcohol, acetone, and pyridine. The attacked 
lignin contains fewer methoxyl and hydroxyl groups 
and has a smaller phloroglucinol number. Under 
certain conditions, after felling of the tree the stumps 
remaining in the soil undergo conversion into “ light 
wood ” (“ bois gras ”), becoming very rich in resin (up 
to 40%), whilst the cellulose and lignin retain their 
mechanical and chemical properties. Under the influence 
of certain reducing diastases (" resinases ” ) the cellulose 
of the stump is almost completely converted into oleo- 
resins, and the lignin approaches in composition and 
properties the humic acids of lignites. Protected from 
air the wood undergoes “ mummification ” in the soil,

the ligneous elements being preserved and the resins 
converted into retene. A fossil coniferous wood, rich 
in free humic acids but containing only light cellulose, 
has been identified in the ligniferous strata of the Laluque 
basin. The valuable constituents of “ light wood ” 
suggest its artificial production by the action of resinases 
on wood that has not yet, been long enough in the soil. 
The resinases appear to be secreted by the wounded 
cells. C. H ollins.

Semi-chemical pulp prepared from spruce wood 
by the calcium bisulphite-steam  cooking process.
C. G. Schwalbe and N. F. H agstrom (Cellulosechem., 
1930, 11, 233—249).—About 4 kg. of the wood in the 
form of chips is impregnated with 28 litres of a solution 
of calcium bisulphite (4-S% S02, CaO 1 -0%) in an 
autoclave at a temperature below that necessary to 
cause dissolution of the lignin ; the excess liquor is then 
drained away and the residue cooked at a higher tem
perature by admission of steam. The drainage liquid 
contains about one third of the original sulphur dioxide 
and a small quantity, usually <[ 3%, of organic matter. 
When the bisulphite treatment is conducted at 120° for
4—7 hrs., and the steaming at 145° for 0-5-—1-5 hrs., 
fibre (yield 45% ; lignin content 10%) is obtained 
which can easily be pulped and is bleachable. On the 
other hand, bisulphiting at 105° for 6 hrs. followed by 
steaming at 130° for 3 hrs. yields 60% of fibre, but the 
product is less readily pulped, contains 20% of incrusting 
materials (chiefly lignin), cannot be bleached with 
normal quantities of reagent, but yields paper of good 
quality. The liquid from the steaming process contains, 
besides ligninsulphonic acids, most of the hemicelluloses 
of the wood. The concentration of fermentable sugars 
(arising from hydrolytic degradation of the cellulose) 
is very low. During the imbibition stage sulphur 
dioxide is used up in the formation of insoluble lignin
sulphonic acids, which partly dissolve during the second 
stage of the process. The disintegration of a hard fibre 
into pulp is aided considerably by treatment with a 
1% solution of magnesium hydroxide for 24 hrs. at 
ordinary temperatures; treatment with solutions of 
hydrochloric and sulphuric acids, calcium bisulphite, 
and calcium hydroxide is without marked action. 
Disintegration is also aided by treatment with a solution 
of chlorine, which is rapidly absorbed, followed by an 
equivalent amount of sodium hydroxide solution.

T. H . Morton.
Physical properties of artificial silks and their 

relations to the prime materials and methods of 
preparation. E. V iviani (Giorn. Chim. Ind. Appl-. 
1930, 12, 519—536).—Methods are described for
examining the covering power, elasticity, sections, 
regularity of filament, etc. Experiments made show that 
the maturation of alkali-cellulose in presence of oxygen 
is characterised by diminution in viscosity of the viscose 
prepared with it and of the solutions in Schweitzer's 
reagent. At normal temperatures (20—30°), maturation 
in complete absence of oxygen results, not in diminution, 
but rather in increase of the viscosity. Maturation in 
presence of oxygen leads to the formation of soda- 
soluble derivatives (? oxycellulose), the proportion of 
which increases with the amount of oxygen absorbed, 
until finally the cellulose is converted completely into
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soluble product. No such soluble products are obtained 
in absence of oxygen a t 20—30°. As regards its practical 
applications, m aturation of alkali-cellulose must be 
regarded essentially as an oxidation phenomenon, this 
view explaining the necessity of using sodium hydroxide 
free from impurities, such as metallic oxides, which 
accelerate absorption of oxygen. T. H. Pope.

Physical and chemical nature of nitrocellulose.
A. Beck, L. Clement, and C. R iv ier e  (Chiin. et Ind., 
1930, 24, 1068—1072).—By the precipitation of a 10% 
acetone solution by acetone containing 20% of water 
nitrocellulose may be separated into four fractions. The 
final fraction is obtained as a colloidal suspension ; the 
solute is recovered by addition of sodium or barium 
chloride, or, better, by removal of the solvent under 
reduced pressure. The four fractions have a nitrogen 
content identical with tha t of the original material, but 
the viscosity of their solutions falls, the initial fraction 
giving the highest and the final the lowest value. A 
similar series of fractions is obtained when to an acetone 
solution of nitrocellulose there is added a quantity of 
water insufficient to cause precipitation and. then the 
acetone is gradually removed by distillation in a vacuum.

T. I-I. Morton.
Properties of nitrocellulose made from jute, 

with special reference to its stability. R . C. B agchi 
(J. Indian Chem. Soc., 1930, 7, 863—874).—The yield 
of nitrocellulose from jute is considerably smaller than 
that from cotton, mainly owing to the presence of a 
considerable amount of y-cellulose, which gives water- 
soluble nitro-compounds. Uniform nitration is also 
more difficult unless impurities are first removed from 
the jute. The jute nitrocellulose cannot be stabilised 
by boiling with 1% hydrochloric acid. If the product, 
after 4 boilings with acid, is boiled twice with 0 -3% 
sodium carbonate solution, and then 6 times with 
water, a marked improvement in the stability of the 
nitrocellulose results. A still further increase in stability 
is found when the product is treated with alcohol during 
3 days after the dilute acid treatment. Small 
amounts of sugars, gum, or hemicellulose cause the 
nitrocellulose to be markedly unstable. The effect of 
other impurities is studied, and it is found that the 
nitrogen content of the nitrocellulose decreases as the 
impurities increase. The viscocity of solutions of jute 
nitrocellulose in ether-alcohol is much less than that of 
similar solutions of cotton nitrocellulose. H. B urton.

Rem oving printer’s ink from  paper. Schwalbe. 
—Sec XIII.

P atents.
W orking up m ateria ls  co n ta in in g  lig n in  and 

c e llu lo se . 0. A. Muller (B.P. 340,164. 10.2.30. Ger., 
y.2.29). Undesired lignin is removed from a mixture 
with cellulose by treatment with chlorine ancl then with 
an organic solvent, such as alcohol, which is miscible 
with water and contains a mineral acid. Chlorolignin 
may be recovered from the extract by dilution with 
water or by addition of caustic alkali. Other products, 
which may be tanning agents, often remain in the liquid 
and can be obtained by removal of the solvent or addition 
of an alkaline-earth hydroxide. R. H. Griffith.

Manufacture of cellulose fatty acid esters. A.
Carpmael. From I. G. F arbenind. A.-G. (B.P. 337,366, 
25.7. and 13.11.29 and 7.3.30).—Methylene chloride 
or ethylene chloride is used as solvent in the manu
facture of aliphatic esters (including mixed aliphatic 
esters) of cellulose ; 0-5% of sulphuric acid is sufficient 
catalyst. An undegraded product of high viscosity is 
obtained in 5 hrs. a t 50°. The alkylene chloride assists 
the concentration of the dilute acetic or other acid when 
wet precipitation is employed. For mixed esters one 
acid and one anhydride may be used in the desired 
proportions, no excess of acid being heeded for solvent 
purposes. C. H ollins.

Treating [spinning] artificial silk made from 
viscose. K. Leuchs (U.S.P. 1,770,412, 15.7.30. Appl.,
10.10.27. Ger., 5.7.26).—See B.P. 298,688; B., 1929,125.

Desulphurising articles consisting of regenerated 
cellulose. W. E ller and T. Mad lung, Assrs. to I. G. 
F arbenind . A.-G. (U.S.P. 1,786,941, 30.12.30. Appl.,
7.5.28. Ger., 13.7.27).—See B.P. 293,833; B., 1929,714.

Manufacture of transparent papers, particularly 
those used for the packing of edible articles. O.
K lotz (U.S.P. 1.786,911, 30.12.30. Appl., 25.2.27. 
Ger., 9.10.26).—See B.P. 283,751; B„ 1928, 229.

Beaters for paper pulp. W7. K irchner and G. 
Strecker (B.P. 340,713, 14.11.29. Ger., 14.11.28).

Sulphite-cellulose liquors (U.S.P. 1,765,560). Re
flecting material (U.S.P. 1,767,285).—See X III.

V I.— BLEACHING; DYEING; PRINTING; FINISHING.
P atents.

Bleaching and dyeing of jute, hemp, and like 
fibrous materials. T. E. R obertson (B.P. 316,265,
2-5.7.29. Austral., 26.7.28).— Superior bleaching is 
obtained, and the bleached material is more amenable 
to dyeing in fast shades with direct dyes, if the bleaching 
process consists of successive treatments with a dilute 
solution of chlorine and a solution of sulphur dioxide 
or other similar reducing agent without intermediate 
treatment. I t  is preferred to use a dilute acidified 
solution of bleaching powder and a boiling solution of 
sodium hyposulphite in the bleaching process.

A. .T. H all.
[Ozonising] treatment of textile threads and 

fabrics. 0. H offmann (B.P. 337,305, 31.1.30. Ger.,
9.2.29).—Linen fabric is passed in open width through 
a chamber having upper and lower series of guiding 
rollers and through which is circulated ozonised air 
containing 0-2—0-4 g. 0 3/m.3 ; the treated linen can 
be more easily arid thoroughly bleached subsequently 
by the uAiial methods. The process is suitable for 
other textile materials. A. J. H all.

Mordanting, weighting, and dyeing [of textile 
materials]. B r it . Celanese , L td ., W. A. D ickie , 
and F. B. H ill  (B.P. 337,813, 7.8.29).---Films and textile 
materials are treated with a high-speed stream of 
metal oxide or of oxidisable metal, the metal on the 
fabric being subsequently oxidised, whereby the oxide 
so thoroughly impregnates the material that mordant 
dyeing is rendered possible. The process is particularly
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suitable for treating materials consisting of cellulose 
esters and ethers, and is conveniently carried out by 
means' of the Schoop metallising apparatus. Suitable 
metals include zinc, aluminium, tin, and alloys of these.

A. J. H all.
Production of [mordanted or weighted] cellulose 

derivative [ester or ether] materials. I i .  D reyfus 
(B.P. 336,621, 9.7.29).—Cellulose acetate (etc.) materials 
containing fixed metal residues are produced by spinning- 
a solution of cellulose acetate in acetone containing a 
soluble metal salt and then treating either directly in 
tlie coagulating bath (in the case of wet-spinning) or 
subsequently with substances capable of precipitating 
the metal. Suitable salts include stannic or ferric 
chlorides arid thiocyanates, aluminium thiocyanate, 
zinc chloride, chromium thiocyanate, as précipitants 
tannic acid, ammonia, sodium monohydrogen phosphate, 
and sodium carbonate may be used. The weighted 
or mordanted silk may afterwards be dyed by means of 
direct or mordant dyes. A. J. H all.

Naphthol dyeing. F. K a r r e r  (B.P. 338,012,
25.11.29).—In dyeing yarn wound on cops or bobbins 
by the “ packed ” system, in which the dye liquors 
are pumped through the material being dyed, the forma
tion of loose colour on the surface of the yarn is avoided 
by drying the yarn between its treatments with a 
naphthol solution and with a diazo solution. The yarn 
is packed in a truck which is run into a dyeing chamber 
capable of being hermetically sealed by an airtight 
door. Naphthol solution is then pumped through the 
yarn, and excess liquor is removed by connecting the 
dyeing chamber to a vacuum pump ; by admitting 
hot air the yarn is subsequently dried. Afterwards a 
diazo solution is pumped through the dry yarn and 
almost all the dye thus formed is within the fibre sub
stance. A. J. H all.

Dyeing of cellulose acetate fibres, film s, etc. 
with aniline black and the like. S ilver Springs 
B leaching & D yeing Co., L td., and A. J. H all (B.P.
337,746, 27.7.29).—Cellulose acetate silk is treated with 
an aqueous suspension or solution of aniline containing 
a small proportion (about 10%) of p-aminodiphenylaniine 
or /j-phenylenediamine and the resulting silk containing 
the absorbed amines is then treated with, a hot acidified 
solution of a dicliromate saturated or nearly so with 
sodium chloride ; ' the silk thereby rapidly acquires a 
fast black shade. It is advantageous to add to the 
oxidising bath small amounts of copper sulphate and 
sodium chlorate. A. J. H all.

Production of fast tints on materials [azo coupl
ings of leuco-compounds]. Soc. Chem. I nd. in  
B a s le  (B.P. 318,833, 9.9.29. Switz., 7.9.28).—Textiles 
are padded with the leuco-compound of a vat or sulphide 
dye, and are then pressed and passed through a diazo 
solution. Fast browns and olives are produced. 
Examples are : Cilia blue 2B, vatted and coupled with 
diazotised benzeneazo-a-naphthylamine (black-brown) : 
Cibanone yellow 3G, vatted and coupled with diazotised 
aniline-»- cresidine (full brown) ; Pyrogene green 3G 
vatted in sodium sulphide and coupled with benzeneazo- 
a-naphthylamine (olive). C. H o llin s .

Applying pictures in fast colours to textile 
fabrics. A. D engler (B.P. 337,877, 30.8.29. Ger.,
3.11.28).—Pictures which may be transferred to 
fabrics by hot-ironing are formed by suitably spraying 
paper with a solution containing dyes, mordants [e.g., 
sodium bisulphate, milk of lime), oxidising agents (e.g., 
potassium, percarbonate), and thickening agents (e.g., 
glue, soap, and particularly a resin soap).

A. J. H all.
Reducing or counteracting the attacks by alkaline 

liquids on straining cloths. Alum nium - I nd . A.-G. 
(B.P. 337,559, 9.10.29. Ger., 17.1.29).—Cotton has 
increased resistance to alkaline liquors, such as those 
resulting from the treatment of bauxite in the manu
facture of aluminium, if it is impregnated with a man- 
ganese-oxygen compound such as manganous hydroxide 
and particularly manganese dioxide. Such impregnation 
may be effected by adding manganese compounds to the 
alkaline liquors which come in contact with the cotton, 
or by treating the cotton with potassium permanganate.

A. J. H all .
[Laundry] washing processes. A. Marquardt 

and E. W alter (B.P. 338,121, 8.S.29).—In  washing 
tex tile  m aterials the  detergent liquor is prepared  b y  
adding together or successively the  separate components 
of a soap-forming m ixture such as saponifying agents 
an d  saponifiable substances, w ithout previously pressing 
the  detergent liquor in to  or ou t of th e  articles being 
washed ; additional substances such as alcohols, hydro
carbons, protective colloids, and bleaching agents may 
also be added. A. J. I I all. '5

Dye jigs. Maschinenfabr. R appersw il  A.-G- 
(B.P. 340,431, 31.1.30. Switz., 2.2.29).

Steaming of dyed or printed fabrics. I. G.
F arbenind . A.-G. (B.P. 336,590, 15.7.29. Ger., 18.3.29. 
Addn. to B.P. 333,873).

Wetting etc. agents (B.P. 337,368).—See III. 
Impregnating fabric (B.P. 338,538).—See XIII.

VII.— A C ID S; A LK A LIS; SA L T S; N 0 N -  
METALLIC ELEMENTS.

Evaporation of caustic soda to high concentra
tions by means of diphenyl vapours. W . L. B adger,
C. C. Monrad, and II. W. D iamond (Ind. Eng. Chem., 
1930, 22, 700—707).—A semi-works-seale plant was 
designed to study the evaporation of caustic soda, using 
as heating medium diphenyl vapour (b.p. 256°/l atm., 
latent heat 138 B.Th.U./lb., m.p. 69°, sp. heat 0-4—0-6 
according to temperature). The evaporator used was a 
nickel tube surrounded by an iron jacket down which 
the diphenyl vapour passed, returning to the boiler 
when condensed. On account of the corrosion of iron 
parts by caustic soda it was found necessary to use a 
nickel-cast iron impeller in the circulating pump, monel 
metal piping, and a nickel-cast iron vapour head. 
The pump was packed with laminated copper. No 
great difficulty occurred in handling the diphenyl. The 
pump was rendered tight by the use of a bronze, water- 
cooled stuffing box. Diphenyl pipe lines were traced 
with higli-pressure steam lines and heavily insulated. 
A large number of determinations are given of heat- 
transfer coefficients for condensing diphenyl and boiling
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caustic soda. The former film offered the greater resist
ance to heat transfer. The diphenyl coefficient tended 
to increase with increasing temperature difference, but 
was scarcely affected by vapour temperature. Caustic 
soda was concentrated in the apparatus up to 98-2% 
NaOIT, and it is believed that a commercial apparatus on 
these principles is possible. C. I rw in .

Ammonia synthesis on a large laboratory scale. 
W. G luud , R. S c iio n fe ld e r , and AY. Reise (Ber. 
Ges. Kolilentecli., 1930, 3, 52—95 ; Chem. Zentr., 
1930, ii, 599^—600).—Three series of experiments, 
employing pressures of 1, 100, and 300 atm., respectively, 
are described ; various iron catalysts were employed.

A. A. E lu ridge.
Increasing the activity of iron [ammonia] cata

lysts. W. G lu u d  and R. S c iio n fe ld e r  (Ber. Ges. 
Kolilentecli., 1930, 3, 96—99 ; Chem. Zentr., 1930, ii, 
594).—The catalyst containing iron is treated with 
carbon monoxide in order to form Ee2C, which is then 
reduced by hydrogen. A. A. Eldp.idge.

Chemical and physical composition of certain 
finely-divided natural phosphates from Florida. 
W. L. H il l ,  K. D. Jacob , L. T. A le x a n d e r ,  and H. L. 
M a r s h a l l  (Ind. Eng. Chem., 1930, 22, 1392— 1396).— 
Tests on the particle size of waste-pond phosphates 
showed negligible quantities coarser than 50 pi, 9— 19-5% 
of 50—5 [A, and 80 ■ 7—91 • 9%  finer than 5 ¡z. Soft phos
phates were considerably coarser. Both waste-pond 
and soft phosphates may be heated up to 500° without 
physical change if the time of heating is not more than 
2 hr. The average sp. gr. of waste-pond phosphates 
is 2-93, and of soft phosphate 3-09. The chemical 
compositions of several waste-pond and soft phosphates, 
and the variations in chemical composition with particle 
size, are tabulated. The citrate-soluble P 20 5 contcnt of 
26 samples varied from 0-4  to 11-1%  (av. 3-8% ) of 
the total P 20 5 ; citric acid-soluble P„05 Varied from
19-7 to 40-3%  (av. 28-7% ). AV. J .  W right.

Com position of citrate-insoluble residues from  
superphosphates and am m oniated superphos
phates. K, D. Jacob , W. L. H i l l ,  W. II. Ross, and 
L. F. R a d e r , ju n .  (Ind. Eng. Chem., 1930, 22 , 1385- 
1392). The citrate-insoluble phosphate in ammoniated 
superphosphates and tricalcium phosphate, but not in 
non-ammoniated phosphates, decreased progressively 
with the weight of sample tested. Tho phosphoric acid 
dissolved from ordinary, triple, and ammoniated triple 
superphosphate was' directly proportional to the weight 
of the sample. Solubility of water-insoluble phosphates 
in ammonium citrate solution depends on their chemical 
and physical nature and on the total amount present ; 
it  is reduced by the presence of other citrate-soluble salts, 
such as calcium sulphate. Citrate-insoluble residues 
from ammoniated and non-ammoniated superphosphates 
and triple superphosphates contain variable amounts 
of iron, aluminium, calcium, phosphoric acid, and 
fluorine, but little sulphate, whilst those from trical- 
cium phosphate consisted wholly or partly of calcium 
hydroxyphosphate. '  \y. j .  W right.

R eactions occurring during the am m oniation of 
superphosphate. F. G. K ee n en  (Ind. Eng. Chem., 
1930, 22, 1378—1382).—When the proportion of N H 3

reaches 1 mol. per mol. of water-soluble P20 5, the 
reaction (1) is CaII4(P04)2 +  NH3 -> NH4H2P 0 4 +  
CaIIP04, and no loss of available Pa0 5 occurs. With 
more than 1 mol. NH3, and no control of temperature 
or moisture, the dicalcium phosphate disappears more 
rapidly than the monoammonium phosphate. Thus 
with 2 mols. NH3, the temperature is 70—90° and the 
reaction (2), viz., 2CaIIP04 -f- CaS04,2H20 +  2NH3 
-> Ca3(P04)2 +  (NHj)2S04 +  2H20, occurs. As am- 
moniation increases the temperature rises to 90—100°,: 
and when all the dicalcium phosphate has reacted, the 
reaction (3) proceeds as : NH4H2P 0 4 -f- CaS04,2II20  
+  NH3 -> (NII4)2S04 +  C aliP04 +  2H20. Since 
monoammonium phosphate gradually decreases in 
amount as the ammonia absorption increases, reactions
(2) and (3) must occur simultaneously. If a low tempera
ture and moisture content are maintained the reaction 
may be controlled th u s : CaII4(P04)2 -J- 2NH3 -> 
CaIIP04 +  (NH4),H P04. A review of patent and other 
literature is given. W. J. W right.

Manufacture of lithium carbonate from the 
lepidolites of U .S.S.R. E. S. B urkseh, I. S. Shtok
man, and A. M. B auman (J. Chem. Ind. Russia, 1930. 
6 , 1436—143S).—Plans are described, and analyses of 
m inerals are given. Chemical Abstracts.

Arsenic determination in bismuth and barium  
salts. L. AY. Green  and R. E. Schoetzow (J. Amer. 
Pharm. Assoc., 1930, 19, 1310).—Salts of barium and 
bismuth to which 2 pts. of arsenic (As20 3) per million 
had been added, gave by the Gutzeit test stains indicat
ing slightly more than 2 p.p.m. ; th is.test was much 
more sensitive than the Bettendorf test, which gave 
negative results in the above cases. E. II. S iiarples.

Hydrolysis of arsenious iodide. AY. J. IIusa (J. 
Amer. Pharm. Assoc., 1930, 19, 1287—1291).—A 
dilute, aqueous solution of arsenious iodide is essen
tially a solution of arsenious acid and hydriodic acid in 
equilibrium with a small quantity of arsenious iodide 
(cf. Cocking, B., 1930, 348). In  freshly prepared solu
tions equilibrium is reached within a few minutes (cf.
B., 1930, 585). E. H. S iiarples .

Production of oxygen from lim e and chlorine.
O. R. Sw eeney , J. AY. H ussey, and W. R alston (Ind. 
Eng. Chem., 1930, 22, 716—718).—If dry bleaching 
powder is heated, 88% of the theoretical yield of oxygen 
is obtained. If chlorine is passed into hot milk of lime 
containing cobalt nitrate the yield is 99%. Oxygen is 
also produced by passing chlorine over lime a t 850c. 
The second method, employing catalysts, was studied. 
The optimum temperature for cobalt was 94°, and 
cobalt and nickel were the most efficient catalysts tested. 
A design for a commercial plant, using a 0-001M- 
solution of nickel sulphate, is given and costs are 
discussed. Even in cases where chlorine is almost a 
waste product the process is not likely to compete with 
the usual method of manufacture of oxygen. I t  is, 
however, capable of small-scale operation, and might 
be employed in exceptional localities or perhaps in 
laboratories. C. I rw in .

Aluminium alloys. Sterner-R ainer  ; R ohrig . 
Corrosion of lead by sulphuric acid. Mahin  and 
W ilhelm .— See. X.
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P atents.
Neutralisation of acid waste waters. A. M.

I I ageman and W. L. Sullivan, Assrs. to Westinghouse 
L amp Co. (U.S.P. 1,765,424, 24.6.30. Appl., 25.4,29).— 
The liquors are diluted until they contain 0-3% of free 
sulphuric acid and then circulated through a bed of
(a) granular dolomite to neutralise most of the acid, 
and (b) limestone or marble to neutralise the remainder. 
This procedure avoids the deposition of calcium sulphate 
in the neutralising tanks. A. R. P owell.

Production of (a) ammonia, (b ) hydrogen- 
nitrogen mixture in the manufacture of synthetic 
ammonia. L. C. J ones, Assr. to Chem . E ng. Corp. 
(U.S.P. 1,765,534—5, 24.6.30. Appl., [a] 24.3.25, [b]
28.10.25).—(a) The gas mixture is treated with about
0 -2% of ammonia prior to compression, whereby the 
aqueous condensate obtained on compression contains 
all the catalyst poisons present in the gases, e.g., 
chlorine, sulphur, and phosphorus compounds, (b) A 
mixture of air, carbon monoxide from the manufacture 
of aluminium or calcium carbide, and steam is passed 
over iron (or chromium) oxide catalyst a t 325—500°, 
sufficient steam being added to prevent the temperature 
exceeding 500°. The greater part of the resulting 
carbon dioxide is removed, and the residual gases are 
again mixed with steam and passed over a second 
similar catalyst, A. II. Pow ell.

Synthetic production of ammonia. R. S. 
R ichardson. Assr. to Chem . E ng . Corp. (U.S.P. 
1,765,541, 24.6.30. Appl., 26.2.27).—The gas mixture 
from the converters is cooled to 30° and passed upwards 
through a tower packed with glass or porcelain rings 
and down which is circulated a stream of liquid ammonia 
at or below 0°. In this way the greater part of the 
ammonia in the gas mixture is condensed and the liquid 
ammonia, after cooling, can be used again.

A. R. P owell.
Preparation of adsorptive [silica] gels. H. N. 

H olmes (U.S.P. 1,762,228, 10.6.30. Appl., 12.9.25).— 
A dilute solution of sodium silicate is treated with 
sufficient ferric chloride or sulphate solution completely 
to precipitate the silica. After keeping for 60 hrs., the 
gelatinous mass is filtered off and dried in a warm place 
until the: moisture content falls to 35—70% ; the lumps 
are roughly broken and preserved in an airtight vessel 
until synercsis causes them to sweat, then boiled with 
9i\T-sulphuric acid until the iron is extracted, washed 
free from iron salts and acid, and dried. The product has 
a greater pore volume and higher adsorptive power than 
have gels produced in the usual way. A. R. P owell.

Production of titanic oxide. M. Schnetka, Assr. 
to T itanium P igment Co., I nc. (U.S.P. 1,758,472,
13.5.30. Appl., 25.6.28. Ger., 6.9.27).—Hydrolysis of 
titanium sulphate solutions containing ferric sulphate 
is effected by boiling in the presence of a small quantity 
of hydrofluoric acid or a soluble fluoride. The pre
cipitated titania is free from iron and more granular than 
that obtained by known methods. A. R. P owell.

Production of titanium dioxide. W . Mecklen
burg (U.S.P. 1,758,528, 13.5.30. Appl., 1.2.29. Czecho- 
slov., 5.5.28.).—A suspension of titanium dioxide in 
sodium sulphate solution is prepared by treating

a solution of titanium sulphate at 80° with sodium hydr
oxide solution until the pn  of the solution is 4—4-5. 
A small quantity of this suspension is added to a boiling 
solution containing 20% TiOa and 40-—45% H 2S04, 
and the mixture is boiled for 3 hrs.'; whereby 95% of 
the titania present is precipitated as a dense white 
flocculent precipitate which settles and filters readily.

A. R. P ow ell .
Production of oxides of titanium, thorium , or 

rare m etals of the fourth group. I m perial Chem . 
I ndustries, L td ., and F . L. Clark (B.P. 339,608,
7.9.29).—The ore, e.g., ilmenite, is fused with alkali 
carbonate or hydroxide and the product ground and 
suspended in a 40% solution of sodium hydroxide. On 
electrolysing the solution a t 90—120° under a pressure 
of 20 atm. of hydrogen, using insoluble anodes, the iron 
and other metallic impurities are removed and a relatively 
pure titania suspension remains. The process is also 
applicable to the purification of zirconia, hafnia, and 
thoria. A. R, P ow ell .

Manufacture of salt [from brine]. W . F. D own
in g , ju n ., Assr. to D iamond Crystal Salt Co . (U.S.P.
1,768,399, 24.6.30. Appl., 29.5.24).—Brine is evapor
ated until saturated with sodium chloride, then passed 
through a series of open-pan evaporators in which the 
salt is deposited. Part of the brine with suspended salt 
crystals is passed back from a late stage in the evapora
tion to an earlier stage so as to control the size of the
crystals formed. A. R. P ow ell .

Recovery of borax from brine. II. D. I I ellmers, 
Assr. to West E nd Chem . Co. (U.S.P. 1,756,122, 29.4.30. 
Appl., 24.10.25).—Borax is recovered from Searles Lake 
brine by saturating the brine with carbon dioxide 
above 25°, removing the precipitated sodium hydrogen 
carbonate, and cooling the solution or mixing it  with a 
proportion of the original brine. A. R. P ow ell .

Manufacture of alkali carbonates and bicar
bonates and soluble m agnesium salts. II. E . P otts. 
From Soc. Anon. Alcalina (B.P. 339,330, 1.8.29).— 
A double carbonate of magnesium and potassium is 
prepared by causing nascent magnesium carbonate to 
react with a solution of a potassium salt, such as the 
chloride, saturated with carbon dioxide under a pressure 
equal to or greater than the critical pressure, and then to 
be decomposed by steam. Magnesium carbonate is 
precipitated and may be used again, and alkali carbonate 
passes into solution in the water of crystallisation. From 
the mother-liquors obtained in the preparation of the 
double carbonate magnesium chloride is recovered.

W. J . W right .
Recovery of sodium sulphite from spent sulphite 

[cellulose] liquors. P. A. B arbou, Assr. to Soc. 
B arbou & Cie . (U.S.P. 1,765,560, 24.6.30. Appl-,
12.1.28. Fr., 21.1.27).—The spent liquors from the 
digestion of straw with sodium sulphite solution are 
treated with sulphuric acid equivalent to the sodium 
present, then with calcium hydrogen sulphite equivalent 
to the sulphuric acid added, whereby a precipitate of 
calcium sulphate and lignin derivatives is  obtained  
together with a solution of sodium hydrogen sulphite  
which is neutralised with sodium carbonate for re-use in 
the digestion process. A. R. P ow ell.
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Manufacture of alkali sulphydrates [hydrogen 
sulphides]. H. P. B assett (U.S.P. 1,766,810, 24.6.30. 
Appl., 24.3.27).—Sodium sulphate is reduced with coke 
at 650—850° and the resulting mass is extracted with 
water. The filtered solution is evaporated to d 1-4, 
whereby most of the unreduced sodium sulphide separ
ates as the anhydrous salt, this being collected and 
returned to the first stage. The mother-liquor is 
diluted to ¿1 -3  and allowed to cool to deposit sodium 
sulphide crystals ; some of these are dissolved in water 
and converted into sodium hydrogen sulphide by treat
ment with the hydrogen sulphide evolved by treating the 
remaining crystals and the mother-liquor with sodium 
hydrogen sulphate (nitre cake). The sodium sulphate 
from the gas generator is recovered and used in the pre
paration of further quantities of sulphide.

A. R. P owell.
Manufacture of fertiliser salts [ammonium sul

phate and phosphate]. H. B. K ip p e r  (U.S.P. 1,768,075,
24.6.30. Appl., 14.1.28).—A suspension of finely- 
ground calcium  sulphate or calcium  phosphate, in hot 
w ater is beaten  in to  a  m ist in  a closed reaction  vessel 
in to  which is passed a m ix ture of carbon dioxide, am
m onia, an d  steam  to  convert th e  calcium  in to  carbonate 
and  leave a solution of am m onium  sulphate or phos
phate. A. R. P owell.

(a) Treatment of phosphate rock and the like.
(b) Production of m ixtures suitable for use as fer
tilisers. (c) Production of m ixtures comprising 
ammonium nitrate and calcium carbonate. Odda 
S m e lte v e rk  A ./S., and E. Jo h n so n  (B.P. 339,340, Addn.
B.P. 339,500, and B.P. 339,562, [a] 4.9.29, [b ] 12.12.29,
[c] 24.2.30. Nor., [a] 27.10.28, [b] 14.12.28, [c] 4,3.29).- 
(A)Phosphate rock is treated with nitric acid of 50% con
centration in such amount and under conditions that, 
by suitable cooling, more than 80% of the lime is obtained 
as Ca(N03)2,4H20, the phosphoric acid and the rest of 
t he lime remaining in the mother-liquor. (b) The mother- 
liquor, obtained as described in (a ), is precipitated with 
ammonia or ammonium liquor (20% N), and the dical- 
cium phosphate produced is mixed with calcium nitrate 
and urea, together with other nitrogen compounds and 
potassium salts, if desired, (c) A solution of calcium 
nitrate is treated with ammonia and carbonic acid, and

ui mixture of ammonium nitrate and calcium car
bonate is obtained in a solid, granular form by evapora- 
^on, the temperature of the mass being maintained at 
~0, a£ter the water content is reduced to about
% •  W. J. W right.

Manufacture of barium  sulphate. J. B. P ierce, ’ 
JUN. (U.S.P. 1,765,737, 24.6.30. Appl., 10.11.24).—A 
solution of barium sulphide is treated with the carbon 

ioxide produced by the interaction of sodium carbon
ate and sodium hydrogen sulpihate, the precipitate of 
J.iruun carbonate is removed, and the filtrate, contain

ing barium hydrogen sulphide, is treated with the sodium 
sulphate solution from the carbon dioxide generator, 
^'hereby barium sulphate (blanc fixe) of good quality 
is precipitated, leaving a solution of sodium hydrogen 
sulphide which is evaporated to 30% for marketing.

A. R. P owell.
Preparation of by-product calcium  sulphate for

plaster. R. S. E dwards, Assr. to R umford Chem . 
W orks (U.S.P. 1,756,637, 29.4.30. Appl., 9.4.27).— 
Calcium sulphate obtained as a by-product in the treat
ment of phosphate rock and fluorspar with sulphuric 
acid may contain acid calcium phosphate and fluoride, 
which interfere with the setting of plaster made from it. 
This difficulty may be overcome by treating the calcium 
sulphate with hot dilute sulphuric or hydrochloric 
acid and neutralising the solution with milk of lime. The 
calcium sulphate thus obtained is neutral and contains 
calcium fluosilicdte which acts as an accelerator in the 
setting of the plaster prepared from it. A. R. P owell.

Manufacture of cyanates and cyanamides. J. Y.
J ohnson. From I. G. F arbenind . A.-G. (B.P. 339,371,
13.9.29, 12.4. and 8.7.30).—A mixture of urea and an 
oxide or carbonate of a bivalent metal is heated to at 
least 130°, preferably in a current of a gas free from oxy
gen to remove the water formed, whereby cyanate is 
obtained, the temperature being then raised to 400— 
600° to produce cyanamide. Instead of urea, ammonia 
and carbon dioxide may be used, in which case the reac
tion with the metallic oxide or carbonate is carried out at 
a pressure not less than 50 atm., or a mixture of ammon
ium carbonate and carbamate may be employed.

W. J . W right.
Preparation of silicious materials. A. S. B ehr- 

jian , Assr. to Ge n . Zeolite Co. (U.S.P. 1,755,496,
22.4.30. Appl., 29.7.25).—A dilute solution of sodium 
silicate is treated with sufficient sulphuric acid to 
combine with the soda and produce a colloidal solution 
of silicic acid. Addition of ammonia to this solution 
results in the separation of a silica gel which may be 
dried for use as an adsorptive. Addition of aluminium 
sulphate and sodium carbonate to the colloidal acid 
solution precipitates sodium aluminium zeolite for use 
as a base-exchange substance. The aluminium salt may 
be replaced wholly or partly by salts of other metals, 
and ammonia may be used instead of soda as a pre
cipitant, to produce gels containing iron, chromium, or 
other metals for use as Catalysts. A. R. P ow ell.

Manufacture of a base-exchange material. E. SI.
P artridge and E. W. Scap.ritt , Assrs. to P ermutit 
Co. (U.S.P. 1,766,350, 24.6.30. Appl., 5.1.26).—A solu
tion of sodium silicate and trisodium phosphate is treated 
with a solution of aluminium sulphate and the resulting 
gel is dried at 95°. The dried mass is thrown into water 
and thereby caused to break up into small particles which 
can be readily washed free from soluble salts.

A. R. P owell.
Production of hydrogen [from carbon monoxide 

and steam]. J. S. B eekley , Assr. to Du P ont Am
monia Corp. (U.S.P. 1,756,934, 6.5.30. Appl., 19.12.27). 
—Steam is mixed with 33—50% of the quantity of water- 
gas with which i t  will react and the mixture, preheated 
to 420°, is passed over a catalyst. The issuing gases are 
mixed with a further quantity of water-gas to reduce the 
temperature again to 420° and once more passed over a 
catalyst. If desired, the process can be repeated a third 
time. I t is claimed that the amount of methane formed 
and the quantity of carbon deposited in the catalyst 
chambers are reduced to very small proportions by 
working in this manner. A. R. P ow ell .
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Manufacture of [solid] compounds of hydrogen 
peroxide. J. Y. .Johnsox. From I. G. F arbenind.
A.-G. (B.P. 339,332, 6.8.29).—Solid substances capable of 
reacting with hydrogen peroxide are subjected to the 
action of gaseous mixtures poor in hydrogen peroxide 
so that no liquid is condensed on the substances. 
Stabilisers, such as starch, amines, ethyl alcohol, 
or neutral pyrophosphates, may be present. Gaseous 
mixtures produced by treating hydrogen-oxygen mix
tures by means of the silent electric discharge or photo- 
chemically are suitable. W. J . W right.

Production of nitrogen. W. B. Van Arsdel, Assr. 
to  B rown Co. (U.S.P. 1,765,781, 24.6.30. Appl., 
10.11.21).—Purified air and hydrogen are passed in 
correct proportions through a magnesite-lined tube 
furnace packed with a porous refractory. Automatic 
means are provided for regulating the supplies of the 
two gases so that just sufficient hydrogen is supplied 
for the complete combustion of the oxygen in the air.

A. R. P owell. 
Composition for the generation of chlorine.

G. J. H owitz, Assr. to L eR. Seid ell  (U.S.P. 1,767,676,
24.6.30. Appl., 11.8.24).—A mixture of sodium chloride 
and chlorate with a solid acidic substance, e.g., citric 
acid, boric acid, or sodium hydrogen sulphate, is claimed. 
The components are used in powdered form, the 
chloride-chlorate mixture being packed separately 
from the acidic substance; for use the two powders 
are mixed dry, whereby a slow stream of chlorine is 
evolved suitable for disinfecting and medical purposes.

A. R. P owell. 
Manufacture of carbon disulphide. F. W. Vogel, 

Assr. to B rown Co . (U.S.P. 1,765,809, 24.6.30. Appl.,
22.12.24).—The gases resulting from the action of sulphur 
vapour on wood charcoal at 1000° are treated with 
sulphur dioxide in amount equivalent to their hydrogen 
sulphide content and cooled to 150°, whereby the 
resulting sulphur is condensed for further use in the 
process. The remaining gases are cooled to the ordinary 
temperature to condense the carbon disulphide.

A. R. P owell. 
Production of hypochlorite compositions. R. B. 

McMullin  and M. C. Taylor, Assrs. to Mathiesox 
Alkali Works, I nc. (U.S.P. 1,787,080 and 1,787,048,
30.12.30. Appl., [ a ] 6.3.30, [b ]  16.8.28. Ger., [ a ]
11.5.29).—See B.P. 317,437 ; B„ 1930, 711.

Transforming barium and strontium sulphates.
F. R othe and H. Brenek , Assrs. to  R henaxia Ve r . 
Chem. F abr. A.-G. (U.S.P. 1,772,269, 5.8.30. Appl., 
3.11.25. Ger., 12.11.24).—Sec B.P. 242,996; B„ 1926,787.

Preparation of pure alumina. T. Suzuki, H. 
T anaka, and T. K urita , Assrs. to  Zaidan H ojin  
R ikagaku K enkyujo (U.S.P. 1,785,464. 16.12.30. 
Appl., 6.7.27. Jap., 3.2.27).—See B.P. 284,661 ; B..
1928, 927.

Detergents and their preparation. C. A. J ensen . 
From E lectric Smelting & Aluminum Co. (BP  
339,355, 7.9.29).—See U.S.P. 1,745,844; B., 1930, 662.

Hydrogen from hydrocarbons (B.P. 340,050). 
Sulphurous compounds from gases (B.P. 317,015).

Purification of gases (U.S.P. 1,765,869). Fuller’s 
earth (U.S.P. 1,763,167). Coke-oven gas (B.P. 
314,432).—See II. Straining cloths [for bauxite 
treatment] (B.P. 337,559).—See VI. Unoxidisable 
alloy (U.S.P. 1,771,773). Oxides (B.P. 339,645).—See 
X. Reflecting material (U.S.P. 1,767,285). Red lead 
(B.P. 340,082).—See X III. Fertilisers (B.P. 316,583).— 
See XVI. Filter plugs (B.P. 339,761).—See XVIII.

VUI.— G LA SS; CERAMICS.
P atents.

Manufacture of abrasive or refractory articles.
P. II. W alker and S. S. K enyon , Assrs. to Carborundum 
Co. (U.S.P. 1,785,102, 16.12,30. Appl., 1.5.28).—See
B.P. 310,841; B., 1931, 65.

Continuously drawing glass tubes or rods.
P. A. F avre (B.P. 319,361, 18.9.29. Belg., 22.9.28).

Saggars, setters, or sim ilar containers [in one 
or more parts] for use in the manufacture of 
ceramic wares. G. W., J. F., W., and C. E. 
N aylor (B.P. 340,376, 18.11.29).

IX .— BUILDING MATERIALS.
Sparingly soluble cement from Portland cement 

and arsenic. D. W erner  and S. G iertz-H edstkom 
(Tekn. Tidskr., 1930, 60, 41—49 Chem. Zentr., 1930. 
ii, 443).—A mixture of Portland cement (70%) and 
arsenious oxide (30%), after being heated at 200- 
affords a. hydraulic cement of normal setting time and oi 
smaller solubility than ordinary cement.

A. A. E ldridge.
Manufacture of “ Bitural ” as a road builder.

C. F . B ro a d h e a d  (Chem. Eng. Min. Rev. [Chem. Sec.], 
1930, 23, 68—73).—Owing to the lower viscosity of con
tinuous vertical-retort tar it is necessary to remove more 
of the light oils to obtain the same consistency as that 
of distilled horizontal tar. The higher temperature 
necessary results in a brittle pitch content of the resultant 
road tar. This and the presence of waxes (b.p. 280— 
300°) and of a higher content of unsaturated hydro
carbons are the causes of the inferiority of continuous 
vertical-retort road tar. A method for improving this 
type of tar to produce " Bitural ” is outlined, in which 
10 gals, of formalin and 5 gals, of ammonia (d 0-880) are 
intimately mixed with 1000 gals, of tar and digested at 
71° for 8 hrs., whereby formaldehyde condensation  
products are formed in situ with the phenols, cresols, 
xylols, etc. Heated air is then passed over or through 
the tar until the desired consistency is obtained, the 
temperature of the tar being gradually raised during this 
period to 193°. The penetration test of a satisfactory 
product yields the value 220. The addition of 8% of 
asphaltic-base petroleum to the product is advantageous. 
A description of a large-scale plant incorporating two 
digestor units of 2500 and 5000 gals, capacity, erected in 
Victoria, is given. H. S. G a r l i c k .

Heat transfer from gas stream  to broken solids.
F urnas.—See I. Pine wood. Soum.—See Y.
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P atents.
Colouring of granulated slate, mineral granules, 

etc. H. C. F isher , Assr. to  P h ilip  Carey Manuk Co. 
(U.S.P. 1,766,891—2 and 1,766,814—5, 24.6.30. Appl., 
[a] 29.4.25, [b] 14.5.26, [c, d] 13.10.26).—(a) Granulated 
slate, free from dust, is m ixed w ith  a small quantity  of 
sodium silicate solution containing in  suspension a 
suitable mineral pigm ent and  th e  coated particles are 
heated gradually in  a ro ta tin g  k iln  un til an  adherent, 
glassy, coloured film is form ed on th e  particles without 
causing them  to  stick together, (b) S late is treated 
with a m ixture of sulphuric acid and  sodium dichromate 
to  convert th e  m ineral chlorite in  the  slate into ferric 
sulphate and gelatinous silica. The mass is then  heated 
until the sulphate is converted  in to  ferrife oxide, whereby 
the particles are coloured red  to  brown, (c) The 
particles are coated w ith  a  film of sodium  silicate, borax, 
and ferric oxide and  hea ted  un til a reddish-brown fused 
glaze is formed on th e  surface, (d ) The particles are 
coated with a slurry  containing; ferric oxide and  fluxes 
such as litharge, silica, m agnesia, borax, and  sodium 
carbonate and th e  m ass is heated  to  cause th e  flux to 
melt and fix the pigm ent on th e  surface of the  particles.

A. R . P owell. 
Manufacture of bituminous em ulsions. J. P ar

ker (B.P. 333,303, 14.5.29).—Tar macadam for surfacing 
roads etc. is prepared by heating 1—3 pts. of casein, 1—3 
pts. of rosin, 0-15—0-45 pt. of sodium hydroxide, and 
30—60 pts. of water at 100° for 30 min. to saponify the 
rosin, cooling to 95°, heating for 30 min. a t this tempera
ture with 5—10 pts. of crude naphtha under reflux, 
and stirring in slowly 60—120 pts. of coal tar, pitch, 
and/or bitumen, with or without a proportion of animal 
and/or vegetable oils. The resulting emulsion is stable 
down to —6° and may be diluted with water as required.

A. R . P owell.
Manufacture of bitum inous road  material. 

F- O. W. Looms and D. M. L oomis (U.S.P. 1,769,442, 
L7£0. Appl., 12.10.29. Can., 10.11.28).—A road- 
making aggregate is cleaned and dried by a stream of air, 
then mixed with a small amount of kerosene, and an 
aqueous emulsion of asphalt agitated violently with the 
mixture so that the emulsion is broken without heating 
and a film of bituminous material uniformly deposited.

R. H. Gr iffith .
Producing [printing of] veneer woods. Masa 

Ctes.m.b .H. zur H erstellung  k unstl . Oberflachen 
(B.P. 340,483, 20.9.29. Ger., 4.10.28).

Furnace drum (TJ.S.P. 1,768,964). Combined 
crusher-separator (U.S.P. 1,769,310).—See I. Dis- 

[Products] of bituminous shales (B.P. 
339,963). Tar for roads (B.P. 339,640).—See II. 
Calcium sulphate for plaster (U.S.P. 1,756,637). 
Reflecting material (U.S.P. 1,767,285).—See VII.

X .— M ETA LS; METALLURGY, INCLUDING 
ELECTRO-MET ALLURGY.

Course of reduction of iron ore. II. B. Stalhane 
and T. Malmberg (Jernkontorets Annaler, 1930, 114,
1—26; Chem. Zentr., 1930, ii, 972).—The reduction 
proceeds by way of ferrosoferric and ferrous oxides to the 
metal, the end-product being a sponge of 95% purity.

The reaction FeaO+ -> FeO is fairly rapid and somewhat 
retards the reaction FeO ->• Fe. The reaction time 
depends on the speed of the reaction (FeO)n+wCO -> 
?i'Fe +  wC02 in the reaction zone and the speed with 
which the carbon dioxide so formed can diffuse away.

A. A. E ld r id g e . 
Manufacture and heat treatment of sheet [iron 

and steel] for the automobile industry. A. T. 
K a ti in e r  and P . D am iron (Rev. Met., 1930, 27, 615— 
629).—-An account is given of m o d e r n  m a s s - p T o d u c t io n  
methods of manufacturing and heat-treating steel 
sheet for motor bodies. A. R. P o w e ll.

Hardening of steel. II. E sser and W. E ilender 
(Arch. Eisenhiittenw., 1930—1, 4, 113—144; Stahl u. 
Eisen, 1930, 50, 1616—1617).—Annealing and rapid 
air-quenching experiments on thin sheets of steel have 
afforded evidence that martensite is a heterogeneous 
mixture of a-iron and cementite and not a solid solution, 
and that all iron-carbon alloys, even those with a very 
small carbon content, are capable of being hardened 
provided that they are quenched extremely rapidly 
from a suitable annealing temperature. The authors 
conclude that the hardening of steel by quenching is 
controlled by the degree of dispersion of the precipitated 
iron carbide and by the considerable distortion of the 
a-iron lattice produced by the separation of carbide in 
the y ->• a  transformation at a temperature at which the 
plasticity of the metal is very low. This theory is shown 
to be in accordance with the phenomena observed during 
the reheating of quenched steels, and also accounts for 
the changes which take place in the physical properties 
of the metal during heat treatment. A. R. P owell.

Iron-aluminium-carbon alloys. O. von K eil  
and O. J ungwirth (Arch. Eisenhiittenw., 1930— 1, 4, 
221—224; Stahl u. Eisen, 1930, 50, 1643).—The effect 
of aluminium on the iron—carbon system has been in
vestigated. The eutectic composition is reduced by 
0-16% C by the addition of 1% Al, the pearlite trans
formation point is slightly reduced by addition of 
aluminium up to 3-5%, but with 3-5—8% Al it is 
raised again, and with more than 8% Al the intensity 
of this transformation is infinitely small, and in alloys 
with a high carbon content the y-field ceases to exist. 
With hypoeutectic alloys containing less than 5% Al 
the finely granular distribution of the graphite, which 
corresponds with metastable freezing and spontaneous 
decomposition, is rendered more prominent; with
5—9-5% Al the edges of the primary solid solution 
crystals show a decreased tendency to decompose, and 
these zones become more readily soluble in acids, and 
with more than 9 • 6% Al the solid solution becomes stable 
and readily soluble in acids. Addition of aluminium 
to iron with a high carbon content results in complete 
separation of the carbon as graphite with 2-3% Al, 
complete disappearance of the graphite with 11% Al, 
and complete precipitation again with 18% Al.

A. R. P owell.
Determination of carbon in high-sulphur steels 

by direct combustion. H. A. B right and G. E. F. 
L undell (Bur. Stand. J. Res., 1930, 5, 943—949).— 
The recommended combustion train is as follows: The 
porcelain combustion tube is 48 cm. long and 2-5 cm.
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internal diam. tapering to 1 cm. for the last 14 cm. of 
length, and finally to about 6 mm. for a short length. 
Beyond the combustion boat the tube contains only the 
usual oxidised copper gauze in the zone which is 
heated at 700—800°. The exit gases pass consecutively 
through 50% chromic acid solution, asbestos coated 
with iron oxide, 97% sulphuric acid, more asbestos, 
20-mesh anhydrone, and a tube packed with «¿carite and 
anhydrone. The copper gauze becomes coated with 
copper sulphate and ferric oxide and requires occasional 
renewal. A. R. P owell.

Influence of high temperatures and of addition 
of salts on the equilibrium in solution between 
calcium carbonate and bicarbonate, and the lim e- 
rust-protective coating [on iron]. J. Tillmans, 
P. H iksch  and W. R. H eckm ann (Gas- u. Wasserfach, 
1931, 74, 1—9).—The equilibrium between calcium 
carbonate and bicarbonate has been investigated at 
temperatures from 40° to 100° by removing carbon 
dioxide from a saturated calcium bicarbonate solution 
until equilibrium is attained and determining the free 
and combined carbon dioxide content of the solution. 
The concentrations being expressed in mg. /litre, the 
equilibrium constant K  =  [H C 03]/[H 2C 03] falls from
2-05 X 104 at 40° to 3-976 X 103 at 100°, and at any 
temperature, Í, is given by K t — 66,300 X (0-9714)'. 
Sodium salts, and calcium salts at concentrations below 
60 mg./litre, do not influence the equilibrium; calcium 
salts at high concentrations produce a neutral salt 
effect. Addition of magnesium chloride markedly 
reduces the free carbon dioxide content of the solutions. 
Study of the action of water containing calcium bi
carbonate and oxygen on iron, with the formation of a 
protective coating at temperatures up to 100°, shows 
that although at the higher temperatures visible corro
sion appears to take place more rapidly, the time needed 
for the formation of the protective layer remains un
changed. I t has been shown experimentally that 
dissolved oxygen is essential for the formation of the 
layer, as in its absence the coating of ferric hydroxide, 
upon which carbon dioxide and calcium carbonate are 
adsorbed, is not produced. The significance of the 
results for liot-water engineering is indicated.

H. F. Gillbe.
Mechanism of corrosion of copper-steel. C. 

C ariu s  (Z. Metallk., 1930, 22 , 337—341).—During the 
rusting of copper-steel (0-25—1-1%  Cu) in the air or 
in distilled water the metal becomes covered with an 
adherent film of metallic copper the surface of which 
is converted into cuprie oxide. Under sea-water four 
layers of corrosion products are produced: the lowest 
consists of spongy copper, above this is a thicker layer 
of a greenish mixture of ferrous and ferric hydroxide, 
then follows a thin black film of hydrated ferrosoferric 
oxide, and finally there is a brownish-red, thick, outer 
layer of the hydroxide, FeO(OH). The formation of 
the copper layer in both cases is shown to be a secondary 
reaction, both metals first going into solution and the 
copper then being reduced to metal by the unchanged 
steel with the formation of various oxidation products 
of iron ; the deposited copper and the unchanged steel 
form a local element with a relatively high E.M.F. 

. and hence the rusting of the steel is accelerated. A

complete electrochemical explanation of the formation 
of the various corrosion layers is given.

A. R. P owell.
Corrosion of copper. I. Behaviour towards 

chemical agents. II : Electrochemical behaviour 
and formation of a protective film . L. W. Haasf. 
(Metall-Wirt., 1930, 9, 503— 506 ; Chem. Zentr., 1930, 
ii, 797—798).—Corrosion by steam and gaseous sulphur 
dioxide, hydrogen chloride, fluoride, bromide, or iodide, . 
and carbon dioxide; by neutral salts (ammonium 
chloride in particular); by carbonates ; by magnesium 
salts of sea-water : and by acids is discussed. With 
the exception of sulphurous acid, dilute acids corrode 
copper only in presence of oxygen. Alkali hydro# 
solutions corrode little, calcium hydroxide not at a\\, 
and ammonia solution only in presence of oxygen. 
Liquid hydrocarbons dissolve superficial oxide ; vege
table oils are more harmful than saturated aliphatic 
compounds. A. A. E l d r id g e .

Methods of corrosion testing. E. K. 0 . Schmidt 
(Z. Metallk., 1930, 22, 328—333).—The methods used 
a t the German Aeronautical Research Institute in 
testing the behaviour of light metals and alloys in 
corrosive media are described and illustrated. Tte 
apparatus includes mechanical devices for the alternate 
wetting and drying test in sea-water, for exposing the 
specimens to circulating streams of sea-water, and for 
carrying out the salt-spray test. The decrease m 
elongation and tensile strength with progressive corro
sion is shown to be a satisfactory method of comparing 
the behaviour of metals under corrosive conditions. 
Characteristic curves for various aluminium alloys, 
showing the percentage reduction in various mechanical 
properties when subjected to the action of s e a - w a te r  

under different conditions, are reproduced.
A. R. P owell.

Use of aluminium [in chemical laboratories]- 
P. D rossbach (Hausz. V.A.W. Erftw. Aluminium, 1930, 
2 , 39—44 ; Chem. Zentr., 1930, ii, 976).— The influence 
of oxygen on the corrosion of aluminium (always anodic) 
was investigated. The amount of corrosion depends 
on the nature of the cathode in the local element.

A. A. E ldridge.
Effect of soda and soap solutions on aluminium-

H. Bohner (Hausz. Y.A.W. Erftw. Aluminium, 1930, 
2 , 48—49 ; Chem. Zentr., 1930, ii, 977).—The corrodi- 
bility of aluminium and its alloys, alone or in presence of 
copper, brass, tin, zinc, iron, or magnesium, by alkaline 
soap solutions at 20° or 50—60°, has been measured. 
In general, the corrodibility is in the order of the poten
tial series, but with sodium carbonate solution zinc 
is an exception, having a protective action on aluminium-

A. A. E ldridge.
Resistance of aluminium to fatty acids at 80— 

100°. W. C la u s  (Hausz. V.A.W. Erftw. Aluminium, 
1930, 2 , 44-47  ; Chem. Zentr., 1930, ii, 977).—Under the 
working conditions employed aluminium was almost 
completely resistant to the action of solid and liqum 
fatty acids. A. A. E ldridge.

Behaviour of aluminium, copper, zinc, and ir°n 
foil in contact with m oist lithopone. Akon . (Hausz. 
V.A.W. Erftw. Aluminium, 1930,2, 52 ; Chem. Zentr.,
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1930, ii, 977 ; also Farben-Chem., 1931, 2, 88).— 
Aluminium is least affected. A. A. E ldridge.

Annealing and quenching of duralumin. Matter 
(Rev. Met., 1930, 27, 560—562).—-Air-quenching of 
duralumin sheets not thicker than 2 mm. followed by 
ageing at the ordinary temperature produces the same 
mechanical properties as does quenching in- water. 
With increasing thickness, however, the tensile strength 
of aged air-quenched sheets becomes progressively lower. 
Further tests have shown that the critical rate of cooling 
for obtaining a tensile strength above 30 kg. /mm.’ after 
ageing is about 150°/hr. measured a t 400°. Quenching 
from 500° in a salt bath at 200° produces metal equally 
as good as that obtained by quenching in water.

A. R. P owell.
Effect of heat treatment on aluminium and its 

light alloys. J. Suhr  (Rev. Met., 1930, 27, 563—569). 
—Examples are given of the variation of the physical 
and mechanical properties of aluminium and some of 
its alloys with the heat treatment to which they have 
been subjected. A. R. P owell.

Flowability of the light alloys of aluminium : 
influence of chemical composition. A. Courty 
(Compt. rend., 1930, 191, 1128—1130).—By the method 
(cf. B., 1930, 563) described previously (temperature 
of mould 15°, of pouring 750°), the flowability of alloys 
of aluminium with (a) silicon (0—21 '72%), (b) copper 
(0—22-05%), and (c) zinc (0—30%) has been determined. 
Both (a) and (b) show a sharp drop to about 2% of 
addition, and then a steady rise, the flowability for 6—7% 
being about the same as for aluminium itself ; after 
18% it remains nearly constant a t some 60% above 
that of aluminium; (b) is throughout slightly lower 
than (a). Alloy" (c) shows a slow but steady drop to 
little more than half that of aluminium for 12% Zn, 
followed by a similar rise to 30% Zn, for which it is 
still slightly below the initial figure. C. A. S ilberrad.

Electrical conductivity and tensile properties 
of light magnesium aluminium alloys as affected 
by atmospher.c exposure. E. W ilson . (J. Inst. 
Electr. Eng,, 1930, 69, 89—94).—Comparative atmos
pheric corrosion tests have been made on stressed 
conductor wires of high-purity aluminium, aldrey, 
duralumin, and a 0-75% nickel-aluminium alloy. The 
change in resistance with time was least with the nickel 
alloy and greatest with duralumin ; after two years 
the ratio R0jRt was 0-96 for the nickel alloy, 0-93 for 
aluminium, 0-90 for aldrey, and 0-85 for duralumin. 
Intercrystalline corrosion in the duralumin was very 
marked, but occurred to only a slight extent in aldrey 
and not a t all in the nickel alloy or aluminium. The 
loss in weight and the increase in sp. resistance were 
the same for the nickel alloy after exposure for 24 yrs. 
as for aldrey after exposure for 1-5 yrs. All four 
conductors showed an average loss of 7 -5% in the break
ing load after 9 months, but there was a tendency for 
the more tightly stressed wires to suffer a smaller 
decrease in strength than that of similar wire under 
smaller stresses. The most marked deterioration caused 
by corrosion was in the elongation, especially in the case 
of duralumin, which after 8 yrs. failed to show any 
elongation in the tensile test. A. R. P owell.

Corrosion and protection of aluminium rolling 
alloys in aircraft construction. P. B renner  (Z. 
Metalik., 1930, 22, 348—355).—The various phenomena, 
such as local pitting, intercrystalline corrosion, etc., 
associated with the corrosion of duralumin and lautal 
in sea-water are discussed and illustrated with relation 
to their bearing on the use of aluminium alloys in aircraft 
construction. The causes of intercrystalline corrosion 
in duralumin are too low a quenching temperature, 
inefficient quenching (e.g., in oil or hot water), and too 
high an ageing temperature, all of which leave the copper 
in such a condition as to produce local elements. The 
best resistance to corrosion is obtained by quenching 
in cold water from above 500° followed by ageing at 
the ordinary temperature, and comparative tests with 
various aluminium alloys have sh o w  that duralumin 
treated in this way behaves better than any of the other 
commercial aluminium alloys on exposure to sea water 
or atmospheric corrosion. Comparative tests on a 
new German and a new American alloy of the duralumin 
type are shown graphically. “ KS sea-water alloy 
in the hardened state has too low an elongation, and 
in the annealed state too low a tensile strength for aircraft 
work, but is definitely more resistant to corrosion than 
duralumin. The value of various protective coatings— 
paints, varnishes, electrolytically and chemically pro
duced films, and pure aluminium—on hard aluminium 
alloys is briefly discussed. A. R. P ow ell.

Corrosion of aluminium casting alloys. R. 
Sterner-Ra in er  (Z. Metalik., 1930, 22, 357—361).— 
The reduction in tensile strength and elongation of pure 
aluminium, commercial aluminium, and aluminium 
with small quantities of manganese, titanium, antimony, 
magnesium, iron, silicon, magnesium silicide, MgZn2, 
cadmium, bismuth, zinc, or copper has been determined 
after 1—10 days’ immersion in 3% sodium chloride 
solution. Of the alloying constituents tested, copper 
and MgZn2 have the greatest accelerating effect on 
the corrosion of commercial aluminium, whereas magnes
ium up to 1%, antimony up to 2%, bismuth up to 
2%, and Mg2Si up to 2-5% appear to improve the 
resistance of commercial aluminium to corrosion. The 
behaviour of typical aluminium casting alloys during 
prolonged exposure to sea water has confirmed the 
superiority of “ KS sea-water’ alloy; apparently 
this alloy” develops a highly resistant protective film 
in the early' stages of exposure. A table showing the 
behaviour of pure aluminium, KS alloy, silumin, and 
the German and American light alloys towards numerous 
salt solutions, organic acids, and various foods is included.

A. R. P ow ell .
M icrograp h ica l re sea rch es on  th e corrosion  of 

a lu m in iu m  and its  a llo y s . II. R ô h r ig  (Z. Metalik., 
1930, 22, 362—364).—Microscopical examination of 
polished sheets of aluminium and various light alum
inium alloys after immersion in 50% nitric acid, 0-lAT- 
hydrochloric acid, 0 ■ lA7-sodium hydroxide, and 3% 
sodium chloride solution containing 1% of hydrogen 
peroxide has shown tha t corrosion starts in the ground 
mass in the vicinityr of a particle of a cathodic constituent 
and spreads either along the grain boundaries or concen
trically outwards over the surface according to the 
nature of the corroding medium. Annealing tests on

I
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99-8% aluminium show that the number and magnitude 
of the etching pits which form after immersion for 1 min. 
in aqua regia decrease rapidly with the temperature 
of annealing, owing to the impurities present entering 
into solid solution. A. R. P ow ell.

Effect of physical state of small amounts of 
copper on rate of corrosion of lead by sulphuric 
acid. E. 6. Mahin  and E. J. W ilhelm  (Ind. Eng. 
Chem., 1930, 22, 1397—1404).—The amount of copper 
retained in solution in lead-copper alloys is less than
0-0025%; alloys which have been quenched in water 
retain 0-065—0-08% in solid solution. Copper is 
precipitated if the alloy is annealed for 50 hrs. a t 280°, 
but annealing at 100° for 500 hrs. precipitates copper 
only when its content reaches 0-06%. Rapid cooling 
increases the corrosion of lead by sulphuric acid owing 
to induced stresses, but the addition of up to 1% of 
copper reduces the attack, provided the alloy is quenched. 
When lead is to be subjected to annealing, the amount of 
copper present should not exceed 0 • 2%, as above this 
amount copper crystals separate and cause electrolytic 
action, whereby the protective coating of lead sulphate 
becomes ruptured. W. J. W right.

Corrosion of lead and its importance for the 
general knowledge of corrosion. M. Werner 
(Z. Metallk., 1930, 22, 342—346).—Pure electrolytic 
lead melted in vacuo has a relatively fine-grained struc
ture and an extraordinarily high resistance to corrosion 
by sulphuric acid and hydrochloric acid. Addition of 
small quantities of other metals may cause grain refine
ment or grain growth together with increased or 
diminished resistance to corrosion, but there is no 
relation between grain size and resistance to corrosion 
as stated by Brenthel (B., 1930, 286). Lead, which is 
rapidly attacked by sulphuric acid a t 280°, is completely 
resistant thereto after addition of 0-1% Pt, but addition 
of a small quantity of bismuth renders the metal more 
readily soluble in sulphuric acid in spite of its action in 
refining the grain size. The presence of small quantities 
of elements more noble than, and insoluble in, lead may 
increase its resistance to corrosion by producing passive 
surface layers. On the other hand, elements which 
form a eutectic with lead tend to decrease its resistance 
to corrosion, as also does the presence of lead oxide.

A. R. P owell.
Physical and radiative properties of tantalum  

carbide [filaments]. K. Becker and H. E west 
(Z. tech. Physik, 1930, 11, 148—150, 216—220; Chem. 
Zentr., 1930, ii, 597).—Tantalum carbide filaments are 
prepared by carburisation of tantalum wire in an 
atmosphere containing carbon. Such filaments are 
stable up to about 3600° Abs. in a vacuum or in an 
argon (85%)-nitrogen mixture. Decarburisation is 
effected at high temperatures by hydrogen or tungsten ; 
the carbide is attacked by oxygen and aqueous vapour 
with formation of oxide. The carbide has m.p. 4150° 
Abs., and coefficient of thermal expansion 8-2 X 10~6. 
The specific electrical resistance at 20° is 1-02 X 10~4 
ohm per cm. The electron emission is smaller than 
with tantalum, and the total radiation greater than 
with tungsten. A. A. E ldridge.

Behaviour of metals towards disinfectant and

cleansing media. W. Guertler, T. L iepu s , Mohr, 
and Osterburg (Metall-Wirt., 1930, 9 , 447—449; 
Chem. Zentr., 1930, ii, 798).—The behaviour of metals 
and alloys towards various disinfectants a t optimal 
concentration is recorded. A. A. E ldridge.

Effect of carbon tetrachloride, trichloroethylene, 
and tetrachloroethane on m etals. J. F ormanek 
(Chem. Obzor. 1930, 5, 57—59 ; Chem. Zentr., 1930, ii, 
976).—The corrosion of copper, brass, nickel, tin, lead, 
aluminium, zinc, iron, and iron coated with ferrosoferric 
oxide is negligibly small. Trichloroethylene and tetra
chloroethane attack copper, brass, tin, iron, and iron 
coated with ferrosoferric oxide more markedly, but still 
to a relatively small extent. A. A. E ldridge.

Influence of high-frequency oscillations on the 
treatment of metallurgical products. G. Mahoux 
(Compt. rend., 1930, 191, 1328—1330).—Round bars of 
austenitic and nickel-chromium-molybdenum steels 
were subjected to the action of high-frcquency oscilla
tions and heated, simultaneously, for 10 hrs. a t 500° 
in a current of ammonia. Comparison with test pieces 
treated similarly, but with the omission of the discharge, 
showed considerable increases in the Brinell-Vickers 
hardnesses of the surface and interior, in the magnetic 
susceptibility, and in the rate of nitridation, and a 
small increase in resilience. Both the penetration of an 
electrolytic deposit of chromium into a soft steel, and 
the diffusion of carbon from the centre to the outside 
of an iron casting heated for 9 hrs. a t 530° were acceler
ated by the action of the discharge (cf. following 
abstract). J. Grant.

[Influence of high-frequency oscillations on the 
treatment of metallurgical products.] L. G u i l l e t  

(Compt. rend., 1930, 191, 1331—1332).—The experi
ments of Mahoux (preceding abstract) have been 
confirmed. The possibilities of the process are indi
cated. J . G ra n t.

Effect of surface conditions and electrodeposited  
m etals on the resistance of m aterials to repeated 
stresses. R. H. D. Barklie and H. J. D avies (Proc. 
Inst. Mech. Eng., 1930, 731—750).—The fatigue limit 
of steel is seriously reduced by electroplating it with 
nickel, owing to the formation of a crack in the nickel 
layer under the combined influence of its own tensile 
stress and of the stress applied in the test and the 
resulting concentration of stress at the base of this 
crack. This effect of nickel-plating exceeds that 
produced by a circular groove in the test piece of equal 
depth to the depth of the crack as the internal stress 
in the nickel tends to widen the crack. The difference 
between the effects of the groove and the crack decreases 
with decreasing thickness of the deposit and depth of 
groove. The deleterious effects of nickel-plating may 
be avoided by depositing the nickel a t 50°, using a 
superposed alternating current, and treating the iron 
anodically in 10% sulphuric acid prior to plating. 
Copper plate free from internal stress reduces the fatigue 
limit of steel as the deposit cracks a t a lower range of 
stress than the steel; zinc and lead deposits, on the 
other hand, have no effect on the fatigue limit of steel, 
and the deposition of a very thin layrer of lead, e.g->
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1 X 10~7in. thick, is sufficient to  insu late the  steel from 
th e  effect of stressed nickel deposits. A. R. P ow ell.

Contamination of solutions (in cleaning and 
electroplating). P. J. L iscomb (Metal Ind., N.Y., 
1930, 28, 127—429).—A discussion of the introduction 
of iron into alkaline cleaning and electroplating solutions, 
1whicji should be free/irom chlorides and used in rubber- 
lined tanks. Sodium ferrocyanide does not interfere 
with anodic corrosion in acid copper solutions except 
when the free cyanide is low and the current density 
high. Chemical Abstracts.

Determination of cathodic yield in chromium- 
plating baths. 0 . M acch ia  (Ind. chim., 1930, 5 , 
561—565 ; Cherri. Zentr., 1930, ii, 975).—The chromium 
is deposited on copper or nickel-plated copper strips 
which have previously been immersed for 1 min. in 
boiling 10% potassium cyanide solution, dried with 
filter paper, then dried for 5— 6 min. at 50— 60° and 
weighed. With the nickel-plated strips the deposit 
of chromium is ' dissolved anodically in 10% sodium 
hydroxide solution against a lead cathode.

A. A. E ldridge.
Plating of rolled zinc and zinc-base die-castings.

B. A. Anderson and C. E. R einhard  (N.J. Zinc Co. 
Res. Bull., 1929, Nov., 12 pp.).—Successful methods, 
together with modifications, are described.

Chemical Abstracts.
Electrodeposition of lead on m etals. N. A. 

I sgarischev and-A- N. I vanov (Min. Suir. Tzvet. Met., 
1929,4 , 1048— 1052).— White, finely crystalline deposits 
of lead were obtained on copper or iron from a bath 
containing'lead aoe^te (25 g.), acetic acid (80%, 32 g.), 
glue (1 g.), and pyridine (2 c.c.) in water (1 litre ); the 
current density could be increased to 0-33 amp./in.2

Chemical Abstracts.
Mercury for power production. Samuelson. 

Heat transfer from gas stream  to broken solids. 
F urnas.—See I. Gas-cleaning plant. L évéque .— 
See XI.

P atents.
Furnaces for the heat treatm ent of m eta ls [iron] 

«tc - A. Smallwood and J. F allon (B.P. 337,362, 
-.5,6,29),—The furnace comprises a muffle chamber for 
heating the billets for polling and one or more secondary 
■chambers heated By waste gases from the muffle and 
adapted for the heat treatment of the sheets produced 
in the rolling of the ingots. A. R. P o w e ll .

rp SlaÉ-reducing process [for steelw orks’ slag].
1- F B aily and L. G. P ritz (U.S.P. 1,754,845, 15.4.30. 
AppL, 28.1.28).—Basic and acid slags from steel furnaces 
are reduced with carbon in an electric arc furnace to 
yield ferromanganese containing silicon and phosphorus 
and a slag containing lime, alumina, and silica; after 
addition of scrap iron this slag is heated further with 
more, carbon to producé ferrosilicon and a highly basic 
aluEaina'Ce slag whatsE* can be used again in the steel 
furnaces. A. R . P owell.

Reduction of m eta l ox ides [iron ore] w ithout 
m elting. _ W. H. Smith (U.S.P. 1,759,173, 20.5.30. 
Appl., 10.5.28).—A mixture of iron ore and carbon is 
passed downwards through a long vertical retort divided

into four zones : a preheating zone at the top followed 
by a reducing zone, a nodulising zone, and finally a 
cooling zone a t the bottom. The first three are electri
cally heated a t 425°, 870°, and 1040°, respectively, and 
provision is made for withdrawing evolved gases at 
points between succeeding zones. A stream of carbon 
monoxide is passed upwards from the bottom of the 
cooling zone to drive out carbon dioxide and steam 
therefrom and thus prevent re-oxidation of the reduced 
iron sponge. A. R. Powell.

Manufacture of steel having good machining 
properties. F. Borggrafe (B.P. 318,177 and 339,946, 
[a] 28.8.29, [B] 12.9.29. Ger., [a] 29.8.28, [b] 22.12.28).— 
(a) Scrap steel or iron is melted in a cupola with silicon- 
iron, ferrosilicon, or haematite pig iron low in phos
phorus, and the resulting metal is mixed with Thomas 
pig iron so that the mixture contains about 0-25% P. 
The product is refined in a small acid-lined Bessemer 
converter until the required carbon content (0-04— 
0 -10%) is obtained, deoxidised with ferromanganese, 
and cast into ingots which contain 0-2—0-5% P, 
0-3—0-6% Mn, 0-04—0-1% C, 0-05—0-15% S, and 
0-1—0-25% Si. (b) The refining is effected in an 
acid-lined open-hearth furnace. A. R. P o w e ll .

Removal of the last traces of oxygen from iron 
alloys. A. Glazunov (B.P. 317,493, 17.8.29. Czecho- 
slov., 18.8.28).—The metal is deoxidised with an alloy 
of lead containing sodium and calcium or magnesium. 
The deoxidiser is introduced into the iron bath in a 
perforated sheet-iron cage of such a weight that the cage 
and alloy are sufficiently heavy to sink through the slag 
into the bath before the alloy melts. A. R. P owell.

Heat treatment of manganese steel. H. W ade. 
From T aylor-W harton I ron & Steel Co. (B.P- 
339,521, 31.12.29).—The grain structure of austenitic 
manganese steel is refined by annealing a t 450—525° 
for 72 hrs. to cause partial transformation of the aus- 
tenite, cooling slowly to 20°, reheating at 1060° to re
convert the martensite etc. into austenite, and quenching 
in cold water. A. R. P ow ell.

Production of magnetic materials [heat treat
ment of perm alloy]. P . S. McCann, Assr. to W estern 
E lectric Co., I nc. (U.S.P. 1,765,436, 24.6.30. Appl.,
6.11.24).—Permalloy tape is annealed a t 1200°, cooled 
slowly to 800°, quenched, and reduced in thickness at 
least 50% by rolling. A. R. P ow ell.

Refining and working of copper. H. H. Stout 
(B.P. 317,400, 12.8.29. U.S., 15.8.28).—Broken copper 
cathodes, clean scrap, or copper shot are pressed into 
briquettes which are heated below the m.p. in an 
atmosphere of hydrogen or carbon monoxide to effect re
duction of the surface oxide films and removal of dis
solved oxygen, then subjected to pressure a t the same 
temperature to consolidate the briquettes into a homo
geneous mass which is finally extruded into rods.

A. R. P ow ell.
Unoxidisable [manganese-copper-nickel] alloy.

C. Contal (U.S.P. 1,771,773, 29.7.30. Appl., 17.7.29. 
Fr., 21.6.29).—The alloy comprises 40 (40—50)% Ni, 
31 (30-40)%  Cu, 18 (10—20)% Mn, 9 (5—15)% Sb, 
and 2 (1—10)% Sn. I t  has ¿ 8-28, m.p. about 1000°,
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a white colour and homogeneous miciostructure, and 
is highly resistant to the action of sulphuric and nitric 
acids, steam, ammonia, and caustic alkalis.

A. R. P owell.
Manufacture of porous m etals or metal oxides. 

J. Y. J ohnson. From I. G. F arbenind. A.-G. (B.P. 
339,645, 5.9.29).—The metal oxide is made into a stiff 
foam with an organic reagent, the foam is dried at 
100°, and the resulting porous mass heated at a suitable 
temperature in a reducing atmosphere to produce a 
porous sinter of the metal. E.g., 120 pts. of cupric 
oxide are beaten up with a foam made from 100 pts. of 
a 2% solution of sodium dmopropylnaphthalenesul- 
phonate and the dried foam is heated at 900—1000° 
in hydrogen. The copper oxide may be replaced by 
the oxides of silver, iron, lead, or nickel, oi by powdered 
chromium, molybdenum, aluminium, or silicon, and the 
sulphonate by other similar compounds or by saponin, 
with or without binders such as glycol, glycerol, or glue. 
The products are suitable for use? as catalysts.

A. R. P owell.
Alum inium  alloy. H. J. Garrard (B.P. 338,923,

30.5.29).—A hardener alloy containing 37% Al, 17% Mg, 
and 46% Zn is prepared and cast into ingots. Pure 
aluminium is then melted in an electric furnace and
3—20% of the hardener added, followed by 0-5—5% Bi. 
The resulting castings have an ultimate strength of
15—18 tons/in.2, which may be increased to 30 tons/in.2 
by cold-work. A. R. P owell.

Production of ingots from metals of high crys
tallising speed, e.g ., aluminium and its alloys.
H. R ohrig (B.P. 339,624, 8.7.29).—The metal is cast 
into covered moulds the bottoms of which consist of 
a metal having a high heat conductivity and the sides 
and covers of a heat-insulating material into which may 
be embedded heating means so that cooling takes place 
only at the bottoms of the ingots. [Stat. ref.]

A. R. P owell.
Increasing the resistance to corrosion of alum

inium alloys. D urener Metallwerke A.-G. (B.P. 
318,999, 16.8.29. Ger., 14.9.28).—Duralumin containing 
0-25—1% Mg, 3-5—5% Cu, and 0-2—1% Mn is coated 
on one or both sides with a thin layer of another dural
umin alloy, containing, e.g., 0 -2—1% Mg and 0-2—2% 
Mn, but no copper, and the combined alloy is heat- 
treated in the usual way. A. R. P owell.

Increasing the radiation constant of or heat- 
absorbing and -emitting capacity of metallic 
surfaces. [Providing electron-metal engine cylin
ders with an oxidised aluminium coating.] W. W.
T riggs. From Verein . A luminium-Werke A.-G. (B.P. 
339,722, 11.10.29).—Cylinders of electron metal for use 
in a combustion engine are provided with a thin coating 
of aluminium or an aluminium alloy and the surface 
of the coating is treated in known manner to produce 
thereon an adherent, film of alumina. [Stat. ref.]

A. R. Powell.
Blast-roasting or sintering of [zinc] ores and 

metallurgical materials. N at . P rocesses, L td ., 
and T. B. Gyles (B.P. 338,886, 27.8.29).—Furnace 
gases with a low content of sulphur dioxide (e.g., 0 -5%) 
are passed through a heap of zinc oxide sinter until the

sulphur content of the latter rises to 7—8% ; 3 pts. 
of this material mixed with 1 pt. of raw blende are then 
roasted on a Dwight-Lloyd sintering grate, whereby 
a good sinter containing only 0 • 2% S should be obtained. 
Alternatively the gases may be passed through a mixture 
of raw and partly calcined blende and the product 
blast-roasted as before. A. R. P ow ell .

Zinc-base die-casting alloy. N ew  J ersey  Zinc 
Co., Assees. of E. A. Anderson (B.P. 340,104/20.11.29. 
U.S., 5.6.29).—The alloy contains 2—10% Al and 
0-1—0-3% Mg: the zinc used contains more than 
99-99% Zn, <  0-003% Pb, <  0-003% Cd, and 
<  0-001% Fe. This alloy is not subject to growth or 
intercrystalline oxidation. A. R. P ow ell.

Simultaneous reduction of [nickel] ores and 
conversion of carbonaceous m aterials into hydro
carbons of low b.p. J . L. F ohlen (B .P. 339,276,
25.7.29).—The gases from the destructive distillation of 
lignite are passed through a heated mass of garnierite 
and calcium sulphide and the resulting nickel matte 
is separated from the slag, crushed, roasted to oxide, 
and reduced at 150—300° by means of the vapour of 
the liquid products obtained in the lignite distillation, 
whereby nickel powder and cracked hydrocarbon pro
ducts of low b.p. are obtained. The combustible 
gases obtained in the process are utilised in heating the
retorts and the rotary furnace in which the matte is
produced. A. R. P ow ell.

[Silver- copper-nickel] alloy. M. E. B arken , 
Assr. to H. H. Semmes (U.S.P. 1,757,507, 6.5.30. Appl.,
5.9.28).—An alloy of 55—65% Ni, .27—37% Cu, and
3—13% Ag is claimed. The preferred composition is 
60% Ni, 32% Cu, and 8% Ag. The colour resembles 
tha t of silver, and the alloy is not tarnished by exposure 
to acid foods or by the air. A. R. P ow ell .

(a) Manufacture of m etallic [copper] sheet, 
strip, or wire, (b , c) Electrodeposition of metals.
S. O. Cowper-Coles (B.P. 338,173, 338,487, and 338,540, 
[a] 16.5.29 and 17.1.30, [b] 15.5., 28.11., 27.12., and
31.12.29, and 7. and 17.1.30, [c] 15.5.29.)—(a) The 
metal is deposited on a slowly rotating disc-cathode 
and is automatically stripped therefrom in the form of 
a sheet or strip which is thickened by a further electro
plating process using the same lor one or mqre other 
metals. During the thickening operation the original 
sheet or strip is supported on a glass plate and subjected 
to the smoothing action of rollers which are free to 
move to a limited extent in the direction of travel of 
the sheet, (b) The metal is deposited on a mandrel 
which is revolved at such a speed that fresh electrolyte 
is continuously brought into contact with it. By means 
of loosely mounted rotating discs the deposit is kept 
smooth, and means are provided for stripping the mandrel 
of the deposit in the form of a cylinder or as a helical 
spiral strip, (c) The mandrel cofisi^fs of brass or copper 
the surface of which has been oxijlsed or sulphidLed 
and then coated with a film of graphite to allow of 
ready removal of the deposit. A. R. P ow ell.

Electrolytic production of alloys of calcium or 
strontium with lead. Metallges. A.-G. (B.P. 318,599,
6.9.29. Ger., 6.9.28).—Calcium or strontium chloride
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is fused with. 20—40% of its weight of sodium chloride 
or, preferably, with 60—80% of its weight of potassium 
■chloride, and the bath is electrolysed at 650—700°, 
using a lead cathode and a carbon anode with a current 
density not exceeding 4 amp./cm .2 of anode area.

A. R. P owell. 
Apparatus for high-temperature treatment of 

• ores etc. M. F o# rment (XJ.S.P. 1.786,202, 23.12.30. 
AppL, -22.12.26. F r., 2.2.26).—See B.P. 265,548; 
B„ 1927, 753.

Reduction of ores. H. W ittek  (U.S.P. 1,787,348,
30.12.30. AppL, 1.12.26. Ger., 26.7.26).—See B.P. 
274,803 ; B., 1928, 269.

Reduction of m etals from ores. J . W. H ornsey, 
Assr. to  Granular I ron Co. (U.S.P. 1,786,999, 30.12.30.

. AppL, 27.9.28).—See B.P. 306,561 ; B., 1929, 360.
Reduction of ore and conversion of hydro

carbons. W. H. Smith (U.S.P. 1,785,427—8, 16.12.30. 
AppL, [a] 27.12.26, [b] 4.4.27).—See B.P. 288,193;
B., 1929, 398. >,

Extraction of tin from ores or m aterials con
taining tin. E. A. A shcroft (U.S.P. 1,786,386, 
-23.12.30. AppL, 4.5.28. U.K., 24.6.27).—See B.P. 
297,784 ; B., 1928, 899.

Recovery of fluorspar from ores thereof. J. C.
W illiams and  0. W. Greeman, Assrs. to  Aluminum 
Co. of America (U.S.P. 1,785,992 ; 23.12.30. AppL,
26.9.28).—See B.P. 319,685 ; B„ 1931, 68.

Production of lam elliform  m etal powders. E.
P odszus, Assr. to H artstoff-Metall A.-G. (H ametag) 
(U.S.P. 1,785,283*3(6.12.30. AppL, 6.9.23. Ger., 12.9.22). 
-S ee  B.P. 204,055 ; B., 1924, 985.

Protectively treating m etals. A. Arent, Assr. 
to  A. Arent L abs., I nc . (U.S.P. 1,770,828, 15.7.30. 
AppL, 8.12.25).—See B.P. 338,221 ; B., 1931, 119.

Removal of foreign substances such as grease 
and rust from metal surfaces. C. F. D inley  (B.P. 
340,323, 28.9.29).—See U.S.P. 1,729,767 ; B„ 1930, 18.

Concentration of minerals (B.P. 337,458).—See II.

XL— ELECTROTECHNICS.
Industrial development of the electrical cleaning 

Of gas. « L évêque Qrtev. Mét., 1930, 27, 513—521).— 
Several electrostatic gas-cleaning plants in various 
French metallurgical works are illustrated and brief 
details of the volume of gas treated, the recovery of sus
pended particles, and the power consumption are given.

A. R. P owell. 
[Tar cokes from] torbanites. N iem ann . React

ing methane-carbon dioxide mixture. P eters 
and P ranschke.-—See II. Copper-steel. Carius. 
Conductivity of m agnesium -alum inium  alloys. 
W ilson . Protecting aluminium alloys. B renner. 
Tantalum  carbido;filam ents. Becker  and E w est . 
Treatment of metallurgical products. Mahoux ; 
Gu illet . Electrodeposited m etals. B arklie and 
D avies. Contamination of plating solutions. Lis- 
comb. Chromium plating. Macchia. Plating of 
zinc. Anderson and R einhard . Deposition of lead 
on m etals. I sgarischev and I vanov.—See X. pa  of

soils. F rognier. Calomel electrodes for soils.
Salminen.— See XVI. Cinchona assay. K rantz.—  
See XX.

P atents.
Conducting chemical reactions in gases and 

vapours with the aid of electrical discharges.
I. G. F arbenind . A.-G., Assees. of (a) 0. E isenhut and 
(a , b ) W. F rankenburger (G.P. 457,563 and Addn.
G.P. 458,756, [a] 25.9.24, [b] 30.9.24).—(a) The gas 
mixture is subjected to an interrupted glow 
discharge produced by allowing mercury to fall 
in a fine stream of drops from a mercury reservoir, 
which forms one electrode, into a small trough which 
forms the other electrode. The overflow from the lower 
electrode is automatically pumped back to the upper 
reservoir. Alternatively, the gas mixture may be passed 
down a tube containing perforations between metal 
electrodes on to which mercury is allowed to drop so as 
to produce a glow discharge in the neighbourhood of 
the perforations, (b) The gas mixture is passed through 
a reaction chamber filled with a metal-vapour catalyst 
at a low temperature and surrounding a transparent 
vessel in which the electrical discharge takes place. 
In this apparatus a mixture of methane and nitrogen 
yields hydrogen cyanide and methylcarbylamine.

A. R. P owell.
[Closing device for] doors of electric [annealing] 

furnaces. H irsch, K upfer- u . Messingw erke A.-G. 
(B.P. 340,730, 3.12.29. Ger., 11.3.29).

Manufacture of [indirectly heated] cathode for 
thermionic devices. W. R. Bullimore (B.P. 340,212,
18.9.29).

[Starting device for] electric-discharge lamps 
with rare gas filling. A. L ederer  (B.P. 340,213,
19.9.29. Austr., 4.10.28).

X-Ray tubes [for dental purposes]. T. H. F orde 
and N. W. Mellars (B.P. 317,451, 16.8.29).

Light-sensitive apparatus [selenium cell]. B r it . 
T homson-H ouston Co., Ltd ., Assees. of A. W. H ull 
(B.P. 319,286, 19.9.29. U.S., 19.9.28).

Graphite (B.P. 337,738). Carbonaceous material 
(U.S.P. 1,763,063). Recovering naphthalene from  
gases (B.P. 337,723). Cracking of petroleum oil 
(U.S.P. 1,766,987).—See II. Rare-metal oxides (B.P. 
339,608).—See VII. Reduction of steelworks’ slag 
(U.S.P. 1,754,845). Magnetic materials (U.S.P. 
1,765,436). Copper sheet etc. (B.P. 338,173, 338,487, 
and 338,540). Calcium- or strontium-lead alloys 
(B.P. 318,599).—See X. Indicator of atmospheric 
pollution (B.P. 340,195).—See XXIII.

XII.— F A T S ; O ILS; W AXES.
Examination of fats. A. S. Koss (Przemyśl Chem., 

1926, 10, 33—35 ; Chem. Zentr., 1930, ii, 491).—Values 
of nn and viscosity of various oils and of their mixtures 
with solar oil are recorded. In certain cases the values 
may be employed analytically. A. A. E ldrtdge.

Use of ultra-violet light for detection of solvent- 
extracted cacao butter. W. T. F ield  (Analyst, 1930, 
55, 744—745).—As a means of differentiating extracted 
and expressed butters, examination of a 1% solution
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of cacao butter in light petroleum in ultra-violet light 
has been found not entirely satisfactory. The conclu
sions reached are that (i) a non-fluorescent butter is 
almost certainly not solvent-extracted and is from low- 
roast beans, (ii) a highly fluorescent butter is probably 
solvent-extracted or is contaminated with mineral oil, 
(iii) slight fluorescence affords inconclusive evidence 
which must be supported from other sources.

H. J .  Dowden.
[Olive] oils under ultra-violet light. E. R. Bolton 

(Analyst, 1930, 55, 746).—The examination of olive 
oils in ultra-violet light (cf. Glantz, B., 1930, 916) has 
no diagnostic value since certain adulterants {e.g., tea- 
seed oil) will reproduce the eSects of a virgin oil, whilst 
certain methods of refining will entirely remove the 
characteristic fluorescence. H. J. D owden .

Oxygen absorption and skin formation of oils 
and varn’sh. A non. (Farben-Ztg., 1931, 36, 646— 
647, 691—693).—The changes in weight and in physical 
condition on storage of raw, varnish, boiled, and 
" s ta n d ” linseed oils, cobalt rosinate solution, and oil 
varnishes were observed, the samples being kept in 
closed press-capped tins about one fourth filled, the 
lids being removed a t each weighing to renew the air. 
From the results, which are discussed on the light of 
current views on colloidal processes involved in the 
drying of oil films, it is concluded that oxygen absorp
tion is the first and essential stage, and that the subse
quent colloidal changes are produced thereby. The 
significance of oxygen absorption in varnish manufac
ture is indicated and the prevention of “ skinning ” by 
the use of non-drying oils and inhibitors and by exclu
sion of air is briefly discussed. . S. S. Woolf.

Purification of castor oil. A. T ikhonov (Maslo- 
boino Zhir.-Delo, 1929, No. 7, 9—14).—Purification
(a) by heating with water and treatment with sodium 
chloride solution, and (b) by treatment with sodium 
hydroxide solution together with sodium chloride, is 
described. Chemical Abstracts.

Causes of the increase in acidity of castor oil.
V. J ones and M. Bauman (Masloboino Zhir.-Delo, 
1929, No. 4, 28—39).—The lipolytic enzyme passes 
during pressing of the seed into the oil, where its activity 
is stimulated by the water-soluble acids of low mol. wt. 
arising from the fermentation of the foots in the un
filtered oil. The acids of high mol. wt. formed by hydro
lysis of the oil do not exert any appreciable influence 
on the activity of the enzyme. Chemical A bstracts.

Darkening of cod-liver oil in the presence of 
iron. A. E. B riod and W. G. Christiansen  (J. Amer. 
Pharm. Assoc., 1930, 19 1308—1309).—Darkening and 
increase in the iron content of a commercial sample of 
poultry cod-liver oil stored in contact with iron is 
retarded by dehydration without removing the fatty 
acid, and, to a smaller degree, by using the alkali-refined 
oil* E. H. Sharples.

Hydrogenation of polymerised and oxidised 
oils. A. Bag (Masloboino Zhir.-Delo, 1929, No. 7, 
40—44).—Sunflower oil, (a) untreated, (b) polymerised 
by heating in carbon dioxide, and (c) oxidised by air, 
was hydrogenated with nickel a t 230—240°. Poly

merised oil was not depolymerised ; oxidation products 
are reduced. When air is blown through the oil oxida
tion and polymerisation take place simultaneously. 
The hydrogenation products of the three oils are not 
identical. Chemical A bstracts.

Formation of fsooleic acid in the hydrogenation 
of sunflower oil. B. T iutiunnikov and R. K holo- 
dovskaya (Masloboino Zhir.-Delo, *x929, No 5, 53>— 61). 
—Unsaturated solid acids cannot be produced by the 
dehydrogenation of stearic acid. In  the earlier stage 
of hydrogenation 66% of the linoleic acid is reduced to 
A'"' oleic acid; in the latter stage this isomerises to 
A1* -oleic acid, or isomerides with the double linking 
nearer to the carboxyl group. Chemical Abstracts.

Drying of palm oil in a drying oven and extrac
tion in a Soxhlet apparatus. G. de  B elsunce (Bull. 
Mat. grasses, 1929, 289—290; Chem. Zentr., 1930, i, 
3116).—Samples of palm oil dehydrated for 19 hrs. at 
100° showed losses in weight which were almost inversely 
proportional to the weight taken.. On account of their
strong solvent powers for resinous aijd ncn-fatty sub
stances carbon disulphide and trichloroethylene are 
unsuitable for extraction in a Soxhlet apparatus. Ex
tracts with the latter must be purified by treatm ent with 
light petroleum, but even then the error is about 1%- 
Light petroleum is the most suitable extraction medium 
for dried substances. Drying of the fleshy fruit at 
100° is unreliable, but the use of a vacuum desiccator 
is satisfactory. L. S. T heobald.

Oil palm s of Angola. C. de M. Geraldes (Bull- 
Mat. grasses, 1930, 105—112 ; Chem. Zentr., 1930, ii, 
492).—The oil content of the fruit iwl of ithe kernels 
of several varieties of Elaeis guineensis and E. Poissoni 
is recorded. A. A. E ldridge.

Oil-palm fruit and its oil. C. de  M. Geraldes 
[with C. D uarte and F. Gouveia] (Bull. Mat. Grasses, 
1930, 97—104; Chem. Zentr., 1930, ii, 492).—A study 
was made of varieties of Elaeis guineensis and E. Poissoni 
in respect of the characteristics of the oil, its yield, and 
the composition of the pericarp and kernel.

A. A. E ldridge.
Pum pkin-seed oil. N. B eliaiev  (Masloboino Zhir.- 

Delo, 1929, No. 7,38—40).—The whole seeds, kernels, and 
husks, respectively, contained : ‘'oili?4-73, 51-76, 10-0; 
crude protein 18-36, 35-03, 5-13; crude fibre 54-16, 
—, 61-15 ; ash 2-44, 4-16, 1-22%. The oils from the 
whole seeds and the kernels, respectively, had dis 0 -9266,
0-9246; saponif. value 190-05, 188-46; iodine value 
129-14, 126-50. The fatty acids, m.p. 27°, f.p. 17°. 
have iodine value 106-01, saponif. value 215-66. The 
oil resembles sunflower-seed oil.

Chemical A bstracts.
Rye oil. J. W. Croxford (Analyst, 1930, 55, 735— 

738 ; cf. Paul, B., 1921, 518 a).—Rye oils obtained from 
the grain, from “ Ryvita criipbxead,-’ and from rye 
flour, by extraction with light ¿piroleum follow ed by 
drying at 70° in an atmosphere of carbon dioxide, 
have been examined. The oil (semi-solid at 15°) may 
be classed as a semi-drying oil having an abnormally 
high proportion (9-3%) of unsaponifiable matter- 
Vitamins-^4 and -B  are apparently absent. Rye °“
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(average of 4 samples) had: d\l 0-9353, acid value
20-6, iodine value (Wijs) 121-4, bromine value (vapour 
method) 75-6, saponif. value 181-3. The fatty  acids 
derived from the oil had (aver, values) : m.p. 36-8°, 
iodine value 126-2, bromine value (vapour method) 
79-3, mean mol. wt. 299-6, and consisted of linoleic 
(60-9%), oleic (17-7%), and solid (21-4%) acids.

H. J. Dowden .
Sulphonated oils. VIII. Solubilities of ricin- 

oleic acid sulphuric ester and its alkali salts in 
hydrochloric acid and salt solutions. IL  W xnokuti. 
IX. Properties of com mercial sulphonated oils. 
Iv. N ish izaw a, K. W in o k u ti, and S. I g a r a s  (J. 
Soc. Chem. Ind. Japan, 1930, 3 3 , 342—344 B, 344—- 
349 b).—VIII. The solubilities are tabulated. A modi
fication of the ether-brine method for the determination 
of inorganic sulphate, suitable for samples which are not 
salted out by brine, is mentioned. The mechanism of 
Kern’s process (B., 1920, 632 a) is explained as the 
conversion, by the mild acidity of monosodium phos
phate, of the sulplniric esters into acid salts, and the 
soaps into fatty acids, which are then salted out com
pletely. I t  is shown (a) that losses of the esters would 
be negligible if sodium sulphate solution were used for 
washing sulphonated oils during the manufacture, and
(6) that in separating sulphoricinoleic ester from aqueous 
solution, quantitative results are obtained when alkali 
chlorides, sulphates, etc. (cf. A., 1930, 321), or acetates 
followed by strong acids, are used as reagents for double 
decomposition and salting out.

IX. A systematic study has been made of seven 
commercial oils from German and Japanese sources. 
As in the case of pure sodium sulphoricinoleate (cf. A., 
1930, 321), the properties of the oils are determined by 
the degree of neutralisation. The influence of concen
tration on the surface tension and viscosity is, in general, 
of the same type, but the effect on the stability of the 
solutions (towards acids and salts) differs markedly 
for the various samples. E. L ewkowitsch.

Separation of the acids of arachis oil by appli
cation of a new principle in fractional distillation.
E. J antzen and C. T iedcke (J. pr. Chem., 1930, [ii], 
127, 277—291).—An apparatus is described for frac
tional distillation in a high vacuum, and measurement 
of the m.p. of the distillate while the operation is iu 
progress. A pear-shaped flask, with a tubulure carrying 
a thermometer which reaches to the bottom, is affixed 
to an effectively lagged column, packed with aluminium 
rings, and maintained by electrical heating at a suitable 
temperature. A capillary is unnecessary. Condensed 
liquid from the analyser flows out of the column through 
a side-arm terminating in a capillary; but on account 
of the slow flow of liquid through this capillary, most 
of it overflows and is returned through the column. The 
distillate may be made to pass through another capillary 
surrounded by a water-jacket carrying a thermometer 
and stirrer, where, by cooling, it may be solidified, and 
by reheating its m.p. may be determined. The methyl 
esters of the acids of high m.p. from arachis oil give, 
when distilled in this apparatus, three main fractions 
of practically constant m.p. By recrystallisation to 
constant m.p., hydrolysis, and direct comparison of the

acids with the synthetic products, these are identified 
as the methyl esters of n-eicosoic, m.p. 44-4—44-7°, 
w-docosoic, m.p. 52-4—52-6°, arid »-tetracosoic, 
m.p. 57-8—58°, acids. This is the first definite proof 
of the existence of n-tetracosoic acid in arachis oil. 
No indication of the presence of isodocosoic or iso- 
tetracosoic acids could be obtained. H. A. P iggott.

Mechanism of the action of siccatives and of 
anti-oxidants. G. D u p o n t (Bull". Inst. Pin, 1930, 
285—288).—In the air-oxidation of linoleic acid one 
of the oxidation products is an accelerator, i.e., the 
action is autocatalytic. In the case of abietic acid the 
catalyst is an oxygenated abietic acid, AO, capable of 
combining with oxygen to form a peroxide, (AO)Oa, 
which oxidises 2 mols. of abietic acid. Siccatives (of 
which the most active is cobalt abietate or resinate) act 
by associating with the oxide, AO, and thus stabilising 
it in its active form. On the other hand, the association 
of AO with an anti-oxidant, such as quinol, leads to 
its stabilisation in an inactive form, and the amount of 
anti-oxidant necessary is that required to combine with 
and inactivate the AO present. C. H o llin s .

Manganese soaps. H. W a g n e r  and G. H offm ann  
(Earben-Ztg., 1931, 36, 689—691).—The behaviour of 
umbers (2—30% Mn), pyrolusites, and laboratory- 
prepared hydroxides of manganese of different degrees 
of oxidation, when mixed with linoleic acid and subjected 
to the action of ultra-violet light, was studied micro
scopically. Photomicrographs show that crystals of man
ganese soaps and of linoleic acid may separate out. 
Umbers of relatively high manganese content yield 
soaps, but pyrolusite does not so react. The experi
ments with the prepared hydroxides show that crystall
isation is induced by the presence of free oxygen or 
other suitable catalyst. S. S. W o o lf.

Lubricating oils. T ausz and S ta a b .—See II. 
Effect of soap on alum inium . B oiiner. Resistance 
of aluminium to fatty acids. C la u s .—See X. 
Prevention of foaming. Me ye  it/—See XV. Iodo- 
m etry of food products. F u ch s  and others. Milk 
fat. A n d ersen .—See XIX. Spiritus saponatus etc. 
M eyer. Emulsions. Sm ith  and others.—See XX. 
Germicidal soaps. S c h a f f e r  and T il le y .— See 
XXIII.

P atents.
Preservation of bones [for fat and glue extrac

tion]. B r i t .  G lu e s  & C hem icals, L td . ,  and R. B. 
D re w  (B.P. 340,010, 7.9.29).—Fresh bones are com
minuted (preferably in the form of shavings), washed, 
and dried by heating in vacuo or in a current of dry air 
until the moisture content is reduced to about 10%. 
Suitable plant is described. The product may be 
stored without decomposition. E. L ew k o w itsch .

Heat treatment of plants and fruits containing 
oil. G u te h o f f n u n g s h u tte  O b erh au se n  A.-G. (B.P. 
340,107, 25.11.29. Ger., 23.11.28. Addn. to B.P. 
339,048 ; B., 1931, 125).—The oily fruits are heated in a 
stream of hydrogen; catalysts may be introduced by 
mixing the fruits with oxides of iron, copper, manganese, 
etc., or by steeping them in solutions of salts of these 
metals prior to heating, or the vapours produced may be 
led over the catalyst.' E. L ew k o w itsch .

66
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Apparatus for recovery of fats, oils, or oleagin
ous substances from materials yielding them.
W. T. F owling, Assr. to J. W. P ittock (U.S.P. 1,785,361,
16.12.30. Appl., 13.1.27. U.K., 29.1.26).—See B.P. 
269,985 ; B., 1927, 495.

Production of neutral fats and oils. 0. J ordan 
and G. K raemer, Assrs. to I. G. F arbenind. A.-G. (U.S.P. 
1,786,248, 23.12.30. Appl., 18.3.29. Ger., 5.4.28).— 
See B.P. 312,523 ; B., 1929, 608.

Water-soluble product from fatty acids in wool 
fat. G. M a u th e  and A. T hauss, Assrs. to Gen. A n ilin e  
W orks, In c . (U.S.P. 1,784,941,16.12.30. Appl., 31.1.29. 
Ger., 7.2,28).—See B.P. 305,597 ; B., 1930, 725.

Shredded soap manufacture. J. A. Schwantes, 
Assr. to  Colgate- P almolive- P eet Co. (U.S.P. 
1,785,532—3, 16.12.30. Appl., 28.6.28).—See B.P. 
314,482 ; B., 1930, 725.

Extraction of vitam in-/! from fish oils and the 
like. K. T akahashi, Assr. to Zatdan H o jin  R ikagaku 
K enkyujo (U.S.P. 1,786,095, 23.12.30. Appl., 2.5.23. 
Jap., 10.2.23).—See B.P. 220,697 ; B., 1924, 886.

Fatty acid derivatives (B.P. 337,368).—See III. 
Washing processes (B.P. 338,121).—See VI. Resin
ous products (B.P. 339,958).—See XIII.

XIII.— PA IN T S; PIGMENTS; VARNISHES; RESINS.
“ Setting ”  of red lead [paint]. W. van W ullen- 

Scholten (Farben-Ztg., 1931, 3 6 , 644—645).—Tlie 
viscosity-time relationships were determined for a 
number of red lead paints comprising non-setting and 
“ normal ” red leads with a range of different proportions 
of oil, various mixtures of litharge and lead peroxide 
with the same proportion of oil, and paints in which the 
amounts of oil for grinding and for thinning out and the 
period between these two operations were varied. The 
results, which are tabulated and graphed, indicate that 
the amount of oil used should be kept as high as is com
patible with general utility, opacity, etc. Increase in 
peroxide content diminishes settling on storage, other 
things being equal. Allowance of a period of 3—4 
days between grinding and thinning out is recommended.

S. S. Woolf.
Possibilities of inorganic paint vehicles. N.

H eaton (J. Oil and Col. Chem. Assoc., 1930, 13, 330— 
340).—Organic media generally employed in the paint 
industry have decided limitations, chiefly with respect 
to temperature, moisture, aiid chemical activity. The 
author reviews the classical methods of mural decoration, 
and shows that the recent work of Laurie, Wilson, and 
of King on the uses of silicon ester as a paint vehicle 
offers a great advance on the older methods (cf. King,
B., 1930, 622). Purely inorganic vehicles such as 
sodium silicate are not of general application, nor is 
the silicon ester method suitable where the surface to 
be painted is non-porous, owing to the limited elasticity 
of the silica film. F. C. H arwood.

Pigm ent primaries and m ixtures. F. F. R upert 
(J. Opt. Soc. Amer., 1930, 20, 661—684).—An account 
is given of an attempt to establish a method of predicting

quantitatively the results of mixing of coloured paints, 
especially of water colours, by the application of certain 
general principles to the spectrophotometric curves 
of the constituents of the paint mixture. Owing to 
the complexity of mathematical relations obtained from 
theoretical considerations and ignorance of some 
necessary factors, a satisfactory method was not dis
covered. W>■ Good.

Inks and ultra-violet light. C. A. Mitchell 
(Analyst, 1930,55,746—747).—Whilst erasures of pencil 
markings are readily distinguishable under ultra-violet 
light, the differentiation of writing inks or of writings 
in the same ink of different ages is less satisfactory. 
Tannin solutions of different origin have characteristic 
fluorescent appearances, but when made into inks they 
are indistinguishable even when the inks on paper are 
obviously different. H . J. D owden.

Removal of printer’s ink [from paper]. G.
Schwalbe (Z. angew. Chem., 1931, 44, 24),—Small 
quantities of gum or gutta-percha in trichloroethylene 
solution remove the ink by emulsification.

E. S. H edges.
“ Gemmes ”  [crude resin-terebenthene]. (Mlle.) 

M. Barraud (Bull. Inst, Pin, 1930, 217—223).—In 
Austrian pine “ gemmes ” (excluding the “ barras ” or 
sixth “ gemme ” ) the terebenthene varies from 19-8 
to 20-8%, resin 64—72%, ash 2—4-5%, and water
3—14%; the Sourgen process gives a “ gemme 
with 4-5—23% of water. The proportion of terebenth
ene is largest in the early part of the year ; the effects 
of the size of the incision, the mode of collection, the 
orientation and age of the incision, the size of the tree, 
and its distance from the sea are described. The rotatory 
power of the terebenthenes obtained from Austrian and 
maritime pines varies considerably, especially in the 
latter, which is found to contain d-pinene. A Bordeaux 
pine has given a i-pinene of [a]o —51 • 13°, the highest 
yet recorded. C. H o l l in s .

Constitution of pheno 1-formaldehyde resins.
F. P o l la k  and F. R ie s e n fe ld  (Z. angew. Chem., 1930, 
43, 1129—1132).— The acid-condensation p ro d u c t  
(“ Novolak ” ) obtained from pure phenol and [3-poly- 
oxymethylcne was isolated and its structure examined 
by determination of ultimate composition, mol. wt., 
hydroxyl number, behaviour with alkali, water, etc.. 
procedure and results being detailed. I t  is d e d u c e d  
that the Novolak” consists of a chain of 7 mols. of 
phenol and 6 mols. of formaldehyde, 6 mols. of water 
being eliminated. The two end phenol residues differ 
from the remaining five, in that the former are disub
stituted and the latter trisubstituted. This evinces 
itself in the relatively loose attachment of two phenol 
groups per mol. etc. A possible ring structure for the 
product is rejected from similar reasoning, and the 
resinous character of the “ Novolak ” is attributed to 
existence of a number of isomeric products rather than 
to molecular magnitude. S. S. W oolf.

Pine wood. Soun. Nitrocellulose. Beck  and
others. Nitrocellulose from jute. B agchi.—See v. 
Behaviour of aluminium etc. with m oist lithopone- 
Anon . Protecting aluminium alloys. B renner .-"
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See X. Skin formation on varnishes. Anon. Rye 
oil. Croxford.—See XII.

P atents.
Production of a composition for coating or im 

pregnating fabric. L. d ’A ntal (B.P. 338,538, 20.8.29. 
Hung., 19.10.28).—A cheap, soft, rubber-like product, 
suitable for impregnating paper or fabric bags to render 
them resistant to chemicals, such as caustic alkali, 
carbide, and quicklime, is prepared by oxidising above 
180° a vegetable drying oil (e.g., linseed or sunflower 
oil) with the acid sludge obtained as a residue in mineral 
oil refining; resin or asphalt-like substances may be 
added to the vegetable oil before oxidation.

A. J. H all.
Reflecting material. H . II. H igbif. (U.S.P. 

1,767,285, 24.6.30. Appl... 28.7.28).—The material 
oomprises a layer of a highly reflecting white substance, 
e.g.. magnesium carbonate, zinc oxide, titania, or lead 
carbonate, covered with a layer of a transparent or trans
lucent substance, e.g., cellophane or thin glass. Alter
natively the white substance may be incorporated into 
a plastic and the mixture made into sheets which are 
dried in such a way that a highly reflecting surface is 
produced. Application to wall coverings, lamp-shade 
linings, etc. is indicated. A. R. P owell.

Production of red  lead. H . E rzinger , and Chem. 
F abr. Sciionenwerd H . E rzinger A.-G. (B.P. 340,082,
30.10.29).—A suspension of commercial litharge in 
water is treated with formic acid, .carbon dioxide being 
passed through until a basic lead carbonate of very low 
density is produced. This is separated, dried, and 
oxidised at a temperature which is 100° lower than that 
employed in making crystal red lead, a finely-divided 
product (“ disperse ” red lead) being thus obtained.

W . J .  W right.
Condensation of urea or its derivatives with 

formaldehyde or its polym erides. F abr . de P rod, 
de Cnur. Organtque de L aire , J. Malet, and R. Armen- 
ault (B.P. 340,114, 6.12.29. Fr., 6.12.28).—The com
ponents arc condensed together in the presence of car
bonate or oxide of zinc or lead, bismuth carbonate, a 
coloured metal carbonate, titanium oxide, etc. as con
densing agent. S. S. W oolf.

Manufacture of [resinous] condensation pro
ducts. J. Y. J oiinson. From I. G. F arbenind . A.-G. 
(B.P. 339,958, 12.8.29).—Almost neutral, resinous, oily 
products are obtained by heating (e.g., a t 260°) long- 
chain aliphatic hydroxy-acids (e.g., ricinoleic, dihydroxy- 
stearic acids) or their esters or glycerides with colophony 
etc., in vacuo, or in a stream of inert gas until the acid 
value has practically disappeared. Acid or alkaline 
condensing agents may be used. E. L ewkowttscii.

Synthetic resins and their uses. B r it . Celanese, 
L td . (B.P. 340,101—2, 18.11.29. U.S., 17.11.28).—An 
aromatic sulphonamide is condensed with (a) benzalde- 
hyde, (b furfuraldehyde, in the presence or absence of 
acid, neutral, or alkaline catalysts, and, if desired, of 
one or more reactants capable of forming other synthetic 
resins, e.g., formaldehyde, acetone, urea, phenol, aniline. 
Solvents, resins, plasticisers, pigments, and/or dyes may 
be incorporated. S. S. W oolf.

X IV .— IN D IA -R U BBER ; GUTTA-PERCHA.
Water absorption of rubber compounds. H. A.

W inkelm ann and E. G. Croakman (Ind. Eng. Chem., 
1930, 22, 1367—1370).—Using a mixture of rubber 
(93 pts.), zinc oxide (3 pts.), sulphur (5 pts.), and 
diphenylguanidine (0-75 pt.), with 5, 10, and 15 vols. 
of various compounding ingredients a t various degrees 
of vulcanisation, increased volume-loading with any 
ingredient has little effect on the water absorption. 
With increasing time of vulcanisation the water absorp
tion a t first decreases, reaching a minimum near the 
“ optimum cure,” and then increases. Whiting and 
barytes increase the water absorption of over-vulcanised 
rubber, but clay and zinc oxide have a marked adverse 
effect a t all degrees of vulcanisation ; carbon black has 
little effect and thermatomic black decreases the water 
absorption. The presence of salts such as metallic 
acetates inflates the water absorption, as also does 
subjecting the rubber to stretch. A vulcanite mixture 
absorbs water in much the same manner as a soft rubber 
mixture, but the absorption decreases rapidly as opti
mum vulcanisation is approached. Reclaimed rubbers 
vary in water absorption, the efiect increasing with the 
proportion of residual alkali. Immersion of a vulcanised 
tread-mixing in water for 30 days with subsequent 
drying does not affect the tear-resistance, but decreases 
the elongation and increases the tensile strength and 
resistance to abrasion. D. F. Twiss.

P atents.
Vulcanising rubber to leather. L. B. Conant, 

Assr. to Standard P atent P rocess Corp. (U.S.P. 
1,787,145, 30.1.30. Appl., 22.7.27).—See B.P. 275,194 ;
B., 1928, 494.

Polymerised ay-butadiene (B.P.. 337,460).—See III. 
*

X V .— LEA T H E R ; GLUE.
Extraction of fir bark. M. R auchwerger (Gerber, 

1930, 56, 81—83; Chem. Zentr., 1930, ii, 1025).—In 
order to avoid high losses of tannin, the material was 
extracted for 2 days with cold water and finally with 
water a t 85°. Bark (1 kg.) containing 135 g. of tanning 
substances gave an extract containing 59 '4 g., 48 g. 
remaining in the bark and 27-6 g. being lost by hydro
lysis. Extraction a t 15° yielded 69 ■ 4 g., 50 g. remaining 
and 15 ■ 6 g. being lost. A. A. E ldrtdge.

Determination of insoluble matter in tanning 
extracts. E. Belavsky and G. W anek (Gerber. 1930, 
56 , 83—84, 89—90; Chem. Zentr., 1930, ii, 1027).— 
The official method for the determination of insoluble 
material does not measure the insoluble matter in the 
actual tanning liquor, which is preferably determined 
by the sedimentation method. Factors on which the 
determination depends have been examined.

A. A. E ldridge.
Detection of mineral-tanned leather in sm allest 

quantities of leather. K. K lanfer (Mikrochem., 1931, 
9, 34—37).—The tanning agent used in mineral tanning 
can best be recognised by inicrochemical methods. 
Chromium may be detected by igniting a small quantity 
of leather and treating the ash with sodium peroxide to 
form sodium chromate. An intense violet coloration is

66 2
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obtained on the addition of a drop of sulphuric acid 
and 1 or 2 drops of 2% diphenylcarbazide. Iron may 
be recognised by performing the thiocyanate test on the 
ash, and aluminium by dissolving the leather ash in 
fused potassium hydrogen sulphate, cooling, dissolving 
in hot water, and testing with alizarin or with morin.

E. S. H edges.
Prevention of foaming in aqueous binding and 

thickening media. J. B. Meyer (Farben-Ztg., 1930, 
36, 481—482, 573—574, 619—620).—Methods available 
for reducing the troublesome foaming in technical 
operations involving colloidal solutions are reviewed. 
In most cases the substances used in practice prevent 
or diminish foaming in a particular operation, but are 
not universally applicable. The efiect of adding 
numerous organic liquids to a foam made with a glue 
solution was investigated; fatty acids had more efiect 
in destroying the foam than had the corresponding 
alcohols. No relation could be found between the 
surface tension of the liquid and its power for destroying 
foam, but in a homologous series the preventive effect 
increases with the mol. wt. of the compound. With 
increasing concentration of glue the foaming power 
passes through a maximum. A mixture of linseed oil 
and alkali is very effective in preventing foaming.

E. S. H edges.
P atents.

Working up cellulosic materials (B.P. 340,164).— 
See Y. Glue from bones (B.P. 340,010).—See XII.

X VI.— AGRICULTURE.
Soil colloids. F. N. A ntipov-K ar ataiev  and A. J. 

IIabinerson (Proc. Leningrad Lab. Agro-Soil Inst. 
U.S.S.R., 1930, No. 10: Proc. Internat. Soc. Soil Sci., 
1930, 5, 218—220).—A critical survey of recent work in 
the physical and physico-chemical properties of soil 
colloids. A. G. P ollard.

Colloidal nature of soil humus. L. W ole and
II. Schlatter (Cellulosechem., 1930, 11, 254—257).— 
A stable humus sol is obtained by shaking sandy soils 
with water for 8 days. The production of this sol de
pends on the presence of coarse sand acting as a colloid 
mill, since no humus is dissolved if the sand is initially 
removed. The humus obtained by electrodialysis can, 
after drying, no longer be peptised on shaking with 
water. The dry material contains 47—53% of ash, 
essentially ferric aluminium silicate ; the ash content 
is diminished to about 30% by prolonged treatment 
with hydrochloric acid. A solution of humus in N- 
potassium chloride is somewhat more acid than a 
similar one in water. T. H. Morton.

Influence of irrigation on the chemical and 
physical properties of saline alluvial soils. S. J.
Sushko (Proc. Lenin. Acad. Agric. Sci., U.S.S.Il., 1930, 
No. 9 ; Proc. Internat. Soc. Soil. Sci., 1930, 5 , 238).— 
The effects of repeated leaching of soils are examined. 
In bog soils and alkaline bog soils the alkalinity de
creased with the earlier leachings, but increased as the 
process continued. The soluble calcium content of the 
soil varied similarly. The reappearance of calcium in 
the later leachates is ascribed to the decomposition of 
calcium carbonate, to the displacement of adsorbed

calcium, or to the effect of both factors combined. In 
a “ swelling ” saline soil the increased calcium content 
of later washings resulted from the slow and irregular 
dissolution of gypsum. Each soil exhibited character
istic properties during prolonged extraction with water.

A. 6 .  P ollard.
Soil acidity. A. Terasvuori (Valtion Maatalous- 

koetoiminnan Julltaisuja, 1930, No. 29 : Proc. Internat. 
Soc. Soil Sci., 1930, 5, 206).—The effect of electrolytes 
on the observed pn  values of soils is examined.

A. G. P ollard .
Determination of the p H of soils by m eans of the 

quinhydrone electrode. B. F rognier (Ann. Soc. Sci. 
Brux., 1930, 50, B, 135—144).—The pu  of soil suspen
sions is generally different from that of the liquid after 
the solid particles have been removed by centrifuging. 
An investigation of the causes of this phenomenon has 
shown that the principal factor may be traced to diffu
sion of the potassium chloride used in making the 
measurements; this reacts with the soil particles by 
exchange adsorption, liberating hydrogen ions there
from. The diffusion can be greatly reduced by using 
a plug of filter paper at the end of the potassium chloride 
bridge. The'purity of the quinhydrone is also of more 
importance than has hitherto been recognised, acid pre
parations affecting the results considerably, especially 
in suspensions which are not efficiently buffered. The 
form of the platinum electrode has received attention, 
and it is recommended to use a platinum wire 5 or 6 cm. 
long with only the 'tip immersed in the suspension; 
the tip should be passed through a flame before each 
measurement is made, and the wire should be kept in 
chromic acid mixture when not in use.

E. S. H edges.
Calomel electrodes [for soils]. A. Salminek 

(J. Agric. Soc. Finland, 1930, 60—62 ; Proc. Internat. 
Soc. Soil Sci., 1930,5 , 206).—A form of calomel electrode 
suited to  the field examination of soils is built in a test 
tube and connected by an agar-agar-potassium chloride 
bridge with the test solution. A. G. P ollard.

Effects of manuring and cropping on soil dis
persion. V. S. D en isievsk i (Nat. Agric. Exp. Sta. 
Kiev, 1930, No. 40; Proc. Internat. Soc. Soil Sci., 
1930, 5, 214).—Existing methods of defining soil dis
persion are unsatisfactory. Dispersion decreases with 
the soil moisture content, which is the principal con
trolling factor. Cropping affects dispersion mainly 
by its influence on the moisture content of the soil. 
Application of lime, straw, and mineral fertilisers 
decreases soil dispersion, the effects decreasing in the 
order named. Farmyard manure may exert a reverse 
effect in spring and autumn. Dispersion decreases 
with increasing electrolyte content of the soil. A higher 
degree of dispersion is associated with increased pn 
value and with higher ammonia absorption.

A. G. P ollard.
Nitrogen fixation in som e Iowa soils. B. H. 

W alker and P. E. B rown (Iowa State Coll. J. Sci., 
1930, 4, 425—429).—Tests with two soils are described.

Chemical Abstracts. _
Mobilisation and im m obilisation of calcium in 

soil. A. T. K alatschikov (Nat. Agric. Exp. Sta.
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Kiev, 1929, 38 , No. 28 ; Proc. Internat. Soc. Soil Sei., 
1930, 5 , 209—210).—In moist soils (60% of water capa
city) there occurs simultaneously a physico-chemical 
adsorption of calcium and a biological process of mobil
isation. Addition to soil of organic material (e.g., starch) 
causes the biological immobilisation of calcium. Nitrifi
cation and mobilisation of calcium are parallel processes. 
In water-saturated soils mobilisation proceeds in the 
presence or absence of starch. In soils of optimum 
moisture content the mobilisation of calcium and the 
immobilisation of phosphates arc antagonistic processes. 
In the presence of starch the ]>n of the soil controls 
the mobilisation of calcium. A. G. P ollard.

Culture of A sperg illu s n iger  for the biochemical 
determination of potassium and phosphoric acid 
fertiliser needs of soils. H. N iklas, H . P oschen- 
r ied er , and J. T risciiler (Ernähr, der Pflanze, 1930, 
26, 97—103; Chem. Zentr., 1930, i, 3097—3098).— 
A method for determining potassium and phosphorus 
in soils by means of culture of Aspergillus niger is now 
described. L. S. Theobald.

Orthophosphoric acid as a fertiliser constituent 
and an active so il com ponent. M. Gracanin 
(Jahresber. Univ. Zagreb, 1930; Proc. Internat. Soc. 
Soil Sei., 1930, 5, 224—226).—-Orthophosphoric acid 
is produced in soil during the mineralisation of plant 
and animal residues, by the decomposition of phos- 
phatides, nucleoproteins, and phytin. Superphosphate 
contains up to 5% of orthophosphate. In  water cul
tures, orthophosphates are typical activators of germina- 
tive energy. Crop increases due to orthophosphate 
in pot cultures vary with the nature of the plant and 
of the soil. The injurious concentration of phosphoric 
acid is much higher than that of other fertiliser materials. 
No increase of soil acidity results from fertilisation with 
phosphate even in excessive amounts. Small dressings 
of orthophosphate reduce the acidity of acid soils and 
the alkalinity of alkaline soils. A. G. P ollard.

Effect of “ nitrophoska ” complete fertiliser 
compared with that of other manurial combina
tions. T. P ollinger (Fortschr. Landw., 1930, 5, 
320—321 ; Chem. Zentr., 1930, ii, 446).—The composi
tion of “'nitrophoska” is variable; the conditions 
under which the 1928 field tests were carried out are 
criticised. A. A. E ldridge.

Fertilisation with phosphorites. G. Tommasi 
and S. D. d i D elupis (Ann. R. Staz. Chim.-Agr. Sperim. 
di Roma, 1930, 13, Publ. No. 271, 41 pp.).—Excepting 
in soil with an acid reaction or free from lime, the direct 
application of natural phosphates is not advisable to 
cereal crops, which are able to utilise the phosphoric 
acid of slightly soluble compounds in only slight degree. 
Indirect application of natural phosphorite—to the 
preceding crop—may, however, be of advantage, even 
in neutral soils, but the best results are then obtainable 
by the supplementary use of small amounts of soluble 
fertilisers to supply sufficient readily-assimilable phos
phoric acid during the initial periods of growth. Tests 
with maize show that, after flowering, this is well able 
to utilise slightly soluble phosphates. With leguminous 
crops, especially when grown for several years on the 
same plot, direct application of .finely-powdered natural

phosphates is profitable, not only to acid, but also to 
neutral soils, especially if these arc poor in lime. Kosseir 
phosphorite is especially adapted to direct application, 
owing to the readiness writh which it may be powdered 
to a high degree of fineness. T. H . P ope.

Value of rock phosphate and “ bone and super
phosphate ” as fertilisers for maize production.
A. D. H usband (Rhodesia Agric. J., 1929, 126, 1247— 
1252).—In soil of ? raw rock phosphate was slightly 
more effective than a mixture of bone meal and super
phosphate (1 : 2) containing the same amount of citrate- 
soluble phosphate. Chemical Abstracts.

Plant growth experiments with ammonia solu
tion [as fertiliser]. B imschas (Gas- u. Wasserfach, 
1931, 74, 13—16).—Experiments have been made with 
2% and 20% -ammonia solutions as fertilisers for oats 
and mustard, in both sandy and heavy soils in conjunc
tion with acid and alkaline fertilisers containing potash 
and phosphate. The results indicate that especially 
when used with an alkaline fertiliser gasworks by
product ammonia may bo satisfactorily used as the source 
of nitrogen. H. F. Gillbe .

Free-ammonia injury with concentrated fertil
isers. L. G. W illis and W. H. R axkix (Ind. Eng. 
Chem., 1930,22, 1405—1407).—Seedlings in light, sandy 
soil sustain root injury from organic ammoniates in 
mixed fertilisers, unless the la tter contain calcium 
salts to  combine with the free ammonia. In  pot-culture 
tests with cottonseed meal on cotton seedlings, the 
effect of various amounts of nitrogen and gypsum per 
acre, and of various intervals between application and 
planting, was investigated on the basis of the percentage 
of seedlings injured. Root injury occurs with a propor
tion of 16 lb. of nitrogen per acre and no calcium salt, 
if the interval is less than  8 days, but if calcium is 
present planting may be done immediately. When the 
proportion of nitrogen is 32 lb. per acre (without 
gypsum), injury was severe until 16 days had elapsed ; 
with an S-daj'' interval the gypsum has no protective 
action until the third planting. W. J. W rig h t.

Unsuitability of sodium chlorate as a weedicide 
in banana plantations. H. W. E astwood (Agric. 
Gaz. N. S. Wales, 1930, 41, 851—852).—The spraying 
of sodium chlorate for weed control injured banana 

'plants, n o t only by contact with aerial portions, but 
also by root injury when applied 1 ft. from the stools. 
After several weeks leaves became discoloured and fell. 
New leaves produced subsequently were healthy.

A. G. P ollard.
Abnormalities in the composition of oranges. 

P. R. v .d . R. Copemax (S. Afr. J. Sci., 1930, 27, 310— 
316).—Fruit from twef among six trees examined had 
abnormally low contents of soluble solids, sugar, and 
acids. Statistical examination of analytical data ob
tained at intervals during the growth season shows the 
abnormalities to be inherent characteristics of the trees. 
The difficulty of obtaining average “ normal ” data for 
fruit grown under apparently uniform conditions is 
emphasised. A. G. P ollard.

Species of wood on different types of soil. H.
B urger (Mitt, schweiz. Centralanst. forstl.Vers., 1930,16,
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[ i ] ; Proc. Internat. Soc. Soil Sei... 1930, 5, 231—234).— 
Asli constituents of a number of woods varied witli tlie 
soils in which they grew, but, in general, were character
istic of species. Wood grown on light calcareous soils 
waä richer in ash constituents and higher in calcium 
content than that from soils deficient in lime. The 
magnesia content of the wood varied with the amounts 
available in the soil. The CaO : MgO ratios of indi
vidual species of woods grown on different soils were 
within fairly well-defined limits. No direct relation
ship was observed between the phosphorus contents of 
woods and the soils in which they grew, although, in 
general, high phosphate contents in wood were associated 
with lime-deficient soils and vice versa. Wood grown on 
humus soils had a relatively low potash content, without, 
however, exhibiting potash deficiency. The CaO : Si02 
ratios of various types of woods lie in fairly definite 
ranges. Relatively high nitrogen contents of woods 
are associated with lime-deficient soils. Relationships 
between the nature of soils, their lime and nutrient 
contents, and the growth and nutrient content of 
individual species of trees growing on them are dis
cussed. A. G. P ollard.

Factors influencing yield and quality of peas. 
V. R. B oswell (Maryland Agric. Exp. Sta. Bull., 
1929, No. 306, 341—382).—The effect of soil conditions 
on the growth, nodidation, and quality of peas was 
examined. Acidity within the range pn 5-8—6-7 
had little effect on nodulation. Of soil factors examined 
the organic content was the most closely related to 
growth, yield, and nodidation. Fertiliser trials indicate 
that larger applications of nitrogen than are customary 
are advantageous. The growth and maturing of peas is 
characterised by a rapid decrease in the proportions of 
sugar and soluble nitrogenous matter and by an in
crease in starch, aeid-hydrolysable matter, and insoluble 
nitrogen. Good quality in peas is associated with high 
sugar and low starch contents. Late-sown, late-maturing 
peas were not markedly different in sugar or starch 
content from earlier varieties. A. G. Pollard.

Selection of potatoes and the effect of external 
conditions, especially manuring, on the result of 
selection. II. M. Quaxjer  (Ernähr, der Pflanze, 1931, 
27, 1—8).—Nitrogenous fertilisers increased the severity 
of pseudonecrosis in potatoes from infected seed and 
favoured its spread to adjacent plants from clean seed. 
Potash fertilisers produced the reverse effect.

A. G. P ollard.
Sweet potato (Ipomoaa batatas). S. D, Tntsox 

(Rhodesia Agric. J., 1929, 26, 890—903).—Analyses of 
silages made from maize and from sweet potato tops 
are recorded. Chemical Abstracts.

Incidence and control of apple scab and apple 
mildew at East Mailing. II—III. M. H. Moore (J. 
1 omology, 1930, 8 , 283—304).—The application
of either lime-sulphur mixtures or Bordeaux mixture 
at the " pink bud ” stage is important in the control 
of apple scab. Bordeaux mixture with lead arsenate, 
applied three times, once at the 8-8-100 concentration 
at the “ pink bud ” stage, and twice at 8-25-100 (i.e., 
with excess of quicklime) after blossoming, gave the best 
results. Trees of the variety Cox’s Orange Pippin

suffer severely from such sprays. The results obtained 
suggest th a t post-blossom applications of Bordeaux 
mixture are cumulative and lead, in  subsequent years, 
to a reduction in the number of blossom trusses. Lime- 
sulphur with lead arsenate, applied a t  the  same three 
stages, gave good control and did not damage Cox s 
Orange Pippin trees. Colloidal sulphur gave approxi
mately as good control as 1-150 lime-sulphur, both 
applied after blossoming ; preliminary trials with sul
phur dusts are recorded. There were indications in 
further experiments th a t trees receiving a fertiliser are 
less susceptible than untreated trees to  scab infection. 
No treatm ent tried was completely successful against 
apple mildew, bu t three applications of lime-sulphur, 
without arsènate, were the most effective.

E. H olm es.
Raspberry and loganberry beetle and its con

trol. Further experiments with pyrethrum emul
sion sprays and a dust. C. L. W a lto n  (J. Pomology, 
1930, 8 , 309— 315).— Experiments in which logan in
festations were reduced from 35 • 8 and 9 ■ 6%  to 
7-4 and 1 -0%, respectively, support earlier work 
proving the utility of pyrethrum  emulsion sprays. 
Pyrethrum  dusts are much inferior. E . Holm es.

Composition of soils of Hungarian lowlands.
I. Lime. S. Arany (Mezôg.-Kutat., 1929, 2 , 557— 
569 ; Chem. Zentr., 1930, ii, 447).

[Tar from] torbanites. Niemann.—See II. Phie 
wood. Soum.—See V. Florida phosphates. Hill 
and others. Citrate-insoluble residues from super
phosphates. J acob and others. Ammoniation of 
superphosphate. K eenf.n .—See VII.

P atents.
Production of dicalcium fertilisers. A. Holz 

(B.P. 316,583, 30.7.29. U.S., 31.7.28).—Phosphate rook 
is decomposed with sulphuric acid, one th ird  of the 
precipitated calcium sulphate is removed, and ammonia 
is added, the remaining calcium sulphate being kept in 
suspension by stirring and the pressure increased. 'PLo 
dicalcium phosphate, which contains 2 |  times as much 
available phosphoric acid as commercial acid phosphate 
fertiliser, is dried a t  a tem perature insufficient to remove 
water of crystallisation, and the ammonium sulphate in 
the mother-liquor is crystallised and mixed with it.

W. J. W right.
Manufacture of a phosphate for fertilising. E. 

H am m el, Assr. to  M. R a u c h  (U.S.P. 1,786,651, 30.12.30. 
Appl., 23.12.26. Ger., 19.8.26),— See B.P. 284,741;
B., 1928, 280.

Manufacture of ammonium phosphate fertiliser.
G. H . B u ch an an , Assr. to Amer. C ^anam id Co. (U.S.P.
1,785,375,16.12.30. Appl., 28.1.27).— See B .P . 284,322 ;
B., 1928, 724.

Fertilisers (B.P. 339,340, 339,500, and 339,562, and 
U.S.P. 1,768,075).— See VII.

X VII.— SUG AR S ; STARCH ES; GUMS.
Volumetric determination of reducing sugars. 

IV. Invert sugar. A. R. L kg  and W. A. Carte» 
(Analyst, 1930, 55, 730—734 ; cf. B., 1908, 581, 582).— 
In  the titration of reducing sugars with Fehling’s solu
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tion, using methylene-blue as an internal indicator (cf. 
Lane and Eynon, J.S.C.I., 1923, 42, 32 t), the same 
volume of indicator must be used for standardising the 
Fehling’s solution as for the assay, and it should be 
added, just before titration is complete. The greatest 
accuracy is secured when (i) the liquid is kept boiling 
throughout the titration, (ii) the titration occupies 
more than 10 min., (iii) air is excluded from the surface. 
These conditions are conveniently fulfilled by using a 
closed flask and by adding to the boiling Fehling’s 
solution small volumes of the assay liquid (0-5 c.c.) at 
short intervals of time (15 sec.). H. J. D owden.

Determination of starch in potatoes. B. L ampe 
(Z. Spiritusind., 1930, 52, 357).—Errors ranging from 
0 • 2 to 0 • 3% in the value of the starch content of potatoes 
may occur if the measurement of the under-water 
weight of the potatoes is made before the potatoes have 
reached the normal temperature (17 -5°). The potatoes, 
which may have been chilled by a washing water of 
low temperature, should be kept for a t  least £ hr. 
in the water maintained a t 17 -5° prior to the determina
tion of the under-water weight, on which is based the 
calculation of the starch value. C. R anken.

Determination of the tenacity of starch. A. 
P arlow and G. D ull (Z. Spiritusind., 1930, 53, 356— 
357).—The viscosity of a solution of starch paste kept 
a t 100° gradually decreases after the first 2 or 3 min. 
This decrease varies very much with different starches, 
aud whilst the initial and final viscosities of one starch 
solution kept at 100° for 3 hrs. were 139 and 134%, 
respectively, the corresponding values for a second were 
256 and 96%. Starches with large grains have a lower 
initial viscosity, but are not affected much by tempera
ture, whereas the viscosity of those with small grains 
rapidly decreases aud may eventually reach a value 
smaller than that given by a starch with a lower initial 
viscosity. I t  is accordingly suggested th a t it - is mis
leading to take the initial viscosity of a starch solution 
as the criterion of its tenacity, and the viscosity changes 
and the final viscosity after retention at a high tempera
ture should be taken as the governing factors. Owing 
to the extreme sensitiveness of the viscosity to the 
condition of the starch solution, full details are given 
of the methods for its preparation. C. R anken.

Bakers’ yeast. R osenbaum. Xylose for citric 
acid fermentation. F rey . Alcohol from m olasses. 
Schindler. Sugars in port wine. Muttelet.—See
XVIII. Photoactivity of honey. Stitz . Starch 
in vegetable preserves etc. von F ellenbekg.—See
XIX. Vanilla sugar. D ingkmans.—See XX.

P atents.
Curing of massecuite. J. Berge, Assr. to R a ff in -  

e r i e  T ir lem o n to ise  Soc. Anon. (U.S.P. 1,784,982,
16.12.30. Appl., 11.2.27. Ger., 24.7.26).—See B.P. 
274,799; B., 1928, 31.

X VIII.— FERMENTATION INDUSTRIES.
Bakers’ yeast. I. Influence of age on the fer

mentation tim e of the yeast. E . R osenbaum (Z. 
Unters. Lebensm., 1930, 59, 607— 612).— The manu
facture of yeast cake from beet-sugar molasses is de
scribed and the results of examination of a number of

samples of different origin are recorded. The water 
content as determined by heating at 105—108° for 
4 hrs. is generally 72—73% ; a high value is associated 
with poor keeping qualities. This property was gauged 
by the time required for the cake to soften when heated 
at 35° ; the times ranged from 55 to 105 hrs. The 
nitrogen content (Kjeldahl) varied from 1-81 to 2-52% 
of the dry material, corresponding to  protein contents 
■of 41-38—57-25%. The “ fermentation tim e” was 
determined by the time taken by a dough of standard 
composition pressed into a mould of fixed dimensions 
to rise 5 times in succession to a height of 7 cm. above 
the mould. The sum of the five periods or total fer
mentation time showed great variation (176—271 min.). 
The fermentative power of the yeast decreases rapidly 
on storage, but the deterioration is reduced by storage 
at low temperatures. _■ II. J. D owden.

Diastatic power of m alt and m alt extract. C. T. 
Bennett  and F. C. L. B ateman (Quart. J. Pharm., 1930, 
3, 349—353).—The Lintner tost (A., 1886, 386), even 
with later modifications (Harrison and Gair, B., 1906, 
830; Ling, B., 1910, 834-; Lane and Eynon, A., 1923, 
ii, 193; Baker and Hulton, B., 1921, 272), is stated to 
be unsatisfactory; variability of the soluble starch 
used is given as the chief cause of inconsistent results. 
I t  is recommended that attention should be paid to 
the freedom of the distilled water and the laboratory 
atmosphere from ammonia and nitrites, to careful 
temperature regulation (the use of a thermostat is 
desirable), and to frequent agitation during digestion 
and starch conversion. I t  is considered that the present 
official test (Ministry of Agriculture’s Marketing Leaflet 
No. 14, Appendix 3) based on a report of the Institute of 
Brewing, as modified by Hind and others (B., 1926, 170), 
needs amendment before it can be considered suitable for 
inclusion in the British Pharmacopoeia. R. Child .

Xylose as a nutritive substrate for citric acid 
fermentation. A. F rey  (Z. angew. Chem., 1931, 44,
16—21).—The value of xylose as a substrate for the 
production of citric acid by means of Aspergillus niger 
and Gitromyces has beeii investigated. Preliminary puri
fication of the xylose is necessary, and, in particular, 
furfuraldehyde and other aldehydes must be removed. 
This may be effected by steam-distillation or by adsorp
tion on active charcoal. Under favourable conditions the 
yield of citric acid may be 20%, but is generallv lower.

E . S. H edges.
Alcohol from cane-sugar m olasses. H. K. 

Schindler  (Chem.-Ztg., 1.930, 54, 993—994).—As a 
result of the general and increasing use of mixtures of 
benzine, benzol, etc. with 99% alcohol for power fuel, 
the problem arises as to whether it is more remunerative 
to convert cane-sugar molasses into alcohol than to 
manufacture sugar from it. The loss of residues from the 
manufacture of sugar, which can be used as fodder, 
is more than counterbalanced by the value of the 
fermentation carbon dioxide. C. R am k en .

Barley husks. H. L uers (Woch. Brau., 1930,47,557 
—561, 571—575).—The amounts of nitrogen, ash, and 
pentoses extracted by water, 0-25% caustic potash,
0-25% hydrochloric acid, saturated lime water, and lactic 
buffer solution 5-0) a t various temperatures were
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determined. The amounts of nitrogen and ash dis
solved varied widely with the conditions of extraction, 
that of the pentoses much less. There were indications 
that enzyme action is a factor in aqueous extracts. The 
nitrogenous constituents were extracted in greatest 
quantity by dilute caustic potash, and by hydrochloric 
acid especially at high temperatures. The solubility 
in water was much less, but was increased by heating 
under 1 atm. pressure. The increased nitrogenous 
material extracted by alkali consisted of relatively 
complex proteins, the formol nitrogen of this extract 
being the same as that of the aqueous extract. Total 
ash was most soluble in alkali, less in acid, and least 
in water, but the silicic acid was extracted in greatest 
amounts by alkali and by hot water. Phosphoric acid, 
lime, and magnesia were extracted in greatest quantity 
by acid media. Water extracted the least colouring 
matter and the extracts developed least turbidity ; the 
alkaline extracts were extremely dark. “ Testinic ” acid 
was prepared according to Moufang’s directions and 
found to be a complex of protein, tannin, and ash, the 
ash containing about 50% of silicic acid; reference 
is made to a similar complex noted in beer by Iiartong 
(B., 1930, 836). Preliminary separation of the tannins 
was effected. Comparative brewings were made with a 
barley steeped normally and with a preliminary steep 
for 3 hrs. in 0-2% caustic soda at 45°. In  the latter 
case the wort contained slightly less non-coagulable 
nitrogen, and yielded a paler, better coloured beer, of 
superior flavour. P. E. Day.

[Wine] m ust in 1929 from the wine-growing 
districts Pillnitz, Lossnitz, Meissen, and Seuss- 
litz. A. H eiduschka and C. P yriki (Z. IJnters. Lebensm., 
1930, 59, 613—615).—The grape harvest for 1929 was 
small in quantity, but of good quality. The range of 
density of the must was 60-7—88-4° Oechsle, that of 
the titratable acids 4-4—12-8 g./litre, and of the 
mineral constituents 2-64—5-04 g./litre. As compared 
with the preceding year, the average density was 4-2° 
higher, the acid 2-7 g./litre lower, and the mineral content
0-42 g./litre higher for the year 1929. Ii. J. D owden.

[Wine] must in 1929 from the wine-growing 
districts of Nahe and Gian, Rheintal, the Rhine 
district, Lahn, Rhine, and Main. A. R ohling (Z. 
Unters. Lebensm., 1930, 59, 629—631).—The must 
densities and acidities for some 360 varieties are tabu
lated. The influences of the severe winter are shown 
chiefly in a reduced crop, although the quality was ex
cellent. The wine was the best since 1921. In  the 
Wiesbaden district the musts showed a high sugar or 
alcohol content with correspondingly lower acid content.

H . J. D owden.
[Wine] m ust in Baden for the year 1929. P. Mach 

and M. F isciiler (Z. Unters. Lebensm., 1930, 59, 617—  
628).—The influences of the severe winter and the 
ensuing seasonal vagaries on the grape harvest in 1929 
are described and analyses of a large number of varieties 
of wine are statistically examined. The most notice
able features are the high density and the low acidity 
of the must. H. J. D owden.

Sugars in port wines. C. P. Muttelet (Ann. 
Falsif., 1930, 23, 205—207).—In view of the statement 
that port wine contains sucrose, three genuine samples

were examined. No sucrose could be detected, but 
there were found about 4% of dextrose and 5% of 
lævulose. E . B. H ughes.

Lactic acid in Hérault wines. E . H ugues and 
R. Ch evalier  (Ann. Falsif., 1930, 23, 214—216).—The 
lactic acid content of 80 normal samples of wine varied 
from 0-64% to 2-88% (average 1*5%). Wines from 
the lees were a little richer in lactic acid, whilst in the 
case of spoiled samples the amounts found were O'5% 
higher than in normal samples. Whereas the lactic 
acid content is considered important in œnology, no 
limit could be fixed beyond winch it would be necessary to 
take account of the amount present. E . B. H ughes.

Determination of hydrogen cyanide in kirsch. 
T. von F ellenburg (Mitt. Lebensm. Ilyg., 1930, 21, 
43—52 ; Chem. Zentr., 1930, i, 3111).—The spirit 
(40 c.c.) is vigorously shaken with 5 c.c. of silver nitrate 
solution (1 c.c. =  0-5 mg. HCN), then with 2-5 c.c. of 
^-ammonia solution, followed by 3-5 c.c. of iV-nitric 
acid. After filtering and washing the precipitate with
0 -1% nitric acid the filter and precipitate are evapor
ated with concentrated ammonia solution (1—2 c.c.) 
and boiled with water until all the ammonia is removed. 
The silver cyanide is dissolved in concentrated nitric 
acid, and the silver determined by titration with am
monium thiocyanate in presence of iron alum.

A. A. E ldridge.
Detection of isopropyl alcohol in spirituous 

liquors. K. B odendorf (Z. Unters. Lebensm., 1930, 
59, 616—617).—The method of Böhm and Bodendorf 
(B ., 1930, 531) has been applied in the case of a large 
number of commercial spirits, wines, and liqueurs. 
The sample (5 c.c.), diluted with an equal vol. of water, 
is distilled, and, after about 5 c.c. have been collected,
1—2 c.c. of the distillate are diluted with a double volume 
of water, shaken with about 0-2  g. of charcoal, and 
filtered. A portion of the filtrate is floated on a few
c.c. of a freshly prepared solution of m-nitrobenzaldehyde 
in concentrated sulphuric acid (1 g. in 50 c.c.), when, if 
isopropyl alcohol is present, an intense red coloration 
develops a t the junction on warming for a short time. 
Concentrations of 0 -1% may be detected and positive 
results were obtained with all adulterated samples, 
whilst with pure liquors the test was completely negative.

H . J. D ow den .
Measurement of the colour of red w ines. L- 

Roos (Ann. Falsif., 1930, 23, 207—211).—Two colori
meters are described for measuring tin t and quantity of 
colour. A range of standards is made from varying 
proportions of potassium permanganate and diehromate, 
and the tin t is found by matching the wine against these. 
For intensity of colour, 1 c.c. of wine is diluted with 
water until it matches the standard. E . B . H ughes.

Polarographic examination of vinegar with the 
dropping mercury cathode. J . H e y r o v s k î, L 
Smolér, and J . Stastnx (Vestn. Ceskoslov. Akad. 
Zem., 1930,6,490—500 ; Chem. Zentr., 1930, ii, 641).— 
Reproducible results are automatically recorded. Fer
mentation vinegar contains acetaldehyde, as inter
mediate product of bacterial alcoholic ferm entation, 
and surface-active substances. A. A. E l d r i d g e .

“ Elmocid ”  disinfection. Stockhausen.—See 
X X III.
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P atents.
Filter plugs [for wine c a s k s ] .  K . P rillinger  

(B.P. 339,761, 18.11.29).—A plug for allowing purified 
air to enter the casks comprises strata containing various 
combinations of salicylic acid, potassium dichromate, 
alcohol, potassium permanganate, charcoal, and calcium 
cyanamide. Finally a portion of the air is bubbled 
through sulphurous acid. B. M. Venables.

Production of wort. F. 0 . L an d tb lo m , Assr. to  
L a v a l  S e p a r a to r  Co. (U.S.P. 1,770,‘i l l ,  15.7.30. 
Appl., 30.4.25. Swed., 24,6.24).— See B.P. 233,321 ;
B., 1926, 251.

X IX .— FOODS.
Chemical com position of authentic sam ples of 

whole-wheat flours and modified whole-wheat 
flours. L. H. B ailey  and S. C. R owe (J. Assoc. Off. 
Agric. Chem., 1930, 13, 503—506).—Six varieties of 
wheat were milled and portions of the flour from each 
variety were modified (a) by sifting to effect a 10% 
(by wt.) removal of bran, and (b) by a 10% (by wt.) 
addition of bran. Analysis of the series of whole-wheat 
and the modified flours showed that with each variety 
of wheat the greatest differentiation between the grades 
of flour was shown by the crude fibre content, the 
pentosan determination being next in importance. The 
ratios of starch to crude fibre, starch to ash, and starch 
to pentosans also are significant. The maximum and 
minimum values for the fibre content of the whole-wheat 
flours were 2-56 and 2-23%, respectively, and those for 
whole flour less 10% of bran were 1-62 and 1 -21%, 
respectively, whilst the corresponding pentosan values 
were: max. (min.) 7-46 (6-36)% and 5-70% (4-77)%, 
respectively. There is thus a dividing line between the 
two grades of flour. H. J. D owden.

Detection of corncockle in flour and bread. R.
F ischer and E. R iedl (Z. Unters. Lebensm., 1930, 59, 
595—598).—Two methods are described for the detec
tion of corncockle. An aqueous suspension of flour 
(5 g. in 20 c.c.) is prepared, and after keeping for
6—20 hrs. it is filtered and the filtrate centrifuged. 
The clear liquid is examined for saponin by the method 
of Kofler and co-workers (cf. B., 1930, 166), in which 
the liquid is capillarised by strips of filter paper having 
a band of cholesterol with which the saponin combines. 
After washing, the saponin-cholesterol is dried, decom
posed by boiling with xylene, and tested with blood- 
gelatin, the hicmolytic zone indicating the presence of 
Agrostemma saponin. Concentrations as low as 1:17,000 
may be detected by this method. In  the examination 
of bread the sample is extracted with alcoliol-chloro- 
form, the extract being evaporated to dryness and, 
after dissolving the residue in hot water, the solution is 
examined as described. Concentrations of 1 in 2000 
may be detected. When the content is 0-05—0-1% a 
second method enables macroscopic fragments to be 
identified. The sample of flour (0-01—0-02 g.) is 
mixed with 1-5—2-0  c.c. of blood-gelatin and examined 
between glass plates. After -J— 1 hr. circular haemo- 
lytic areas are visible to the naked eye and fragments 
of seed are visible under the microscope.

H. J. D owden.
Iodometry of m illed [food] products. II. K. 

F uchs, W. R uziczka, and E. K ohn (Z. Unters. Lebensm.,

1930, 59, 573—585 ; cf. B., 1930, 790).—Further series 
of flours, brans, and fats have been examined, and the 
observation that the iodine value increases with degree 
of grinding has been confirmed. In a series of wheat 
and rye flours the iodine and periodine values followed 
closely the degree of grinding and with greater sensi
tivity than the fat content. The values for flours of 
the same grade from different mills agreed fairly w ell; 
those for brans were, however, less consistent. Bleach
ing has but little influence on the iodine or periodine 
values, so that the degree of grinding can still be followed 
in bleached flours. Meals from oats, barley, maize, 
and leguminous materials were examined by the same 
method with satisfactory results. In a series of wheat 
flours the pu  was found to decrease with increased 
fineness of grinding. H. J. D owden.

Detection of rice hulls and sawdust in bran and 
sharps. C. R aunier and H . P au (Ann. Falsif., 1930, 
23 , 229—233).—Rice hulls and sawdust give different 
colours from those given by bran and sharps when 
treated with iodine or with dimethyl-y-phenylene- 
diamine sulphate or with phloroglucinol and phosphoric 
acid. The amount of adulterant is determined by 
calculation of the ratio of ash to silica, the figures 
obtained being for bran 7-7S, sawdust 2-25, rice hulls
1-05. To characterise the adulterant, parallel colori
metric tests are made on the sample and on mixtures 
made according to the results calculated from ash and 
silica content. E. B. H u gh es.

New procedure in the chemical investigation of 
fodder and foodstuffs. J. K önig [with F. Bartschat 
and B. Stem pel] (Z. Unters. Lebensm., 1930, 59, 564—  
572).— The deficiencies in the normal methods of 
recording the constituents of foodstuffs are enumerated 
and a systematic scheme is presented for analysis and 
separation into the following groups :—water conten t; 
fat (ether extract); crude protein (amide -f  pure 
protein, both water-soluble and soluble or insoluble in 
2% hydrochloric acid); water-soluble carbohydrates 
(acid as lactic acid +  sugar, reducing powers before 
and after inversion +  dextrin -j- residue); s tarch ; 
proto- and hemi-celluloses (including hemipentosans); 
orthocellulose and ortholignin (including ortho
pentosans) ; insoluble lignin, cutin, and suberin; 
mineral matter (water-soluble and soluble or insoluble 
in 2%  hydrochloric acid). The results of analyses of 
wheat, flour, bran, etc. arc tabulated. H. J . D owden.

Rapid determination of dry gluten. E. Berliner  
and R . R öter (Z. ges. MuElenw., 1 9 3 0 ,7 ,1 —4 ; Chem. 
Zentr., 1930, ii, 487).—The dry gluten of 14 wheat 
flours had d 1 • 325, whence the weight of dry gluten is 
equal to the under-water weight multiplied by 4-08.

A. A. E ldridge.
Significance of the coloration of flours by hydro

chloric acid. H. K ühl (Z. ges. Getreidew., 1930, 17, 
101—105 ; Chem. Zentr., 1930, ii, 1007).—The colour 
developed by the action of hydrochloric acid on flour is 
due to protein degradation products containing aldehydo- 
or keto-groups. A. A. E ldridge.

Ferric chloride reaction of aqueous extracts of 
cereals. Detection of rye flour in wheat flour.
H. K ühl (Z. ges. Getreidew., 1930, 17, 122— 128; 
Chem. Zentr., 1930, ii, 1299).—Soluble carbohydrates
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affect the reaction between ferric chloride and proteins. 
Characteristic colour reactions are obtainable only when 
definite quantity ratios are employed. Eye flour in 
wheat flour can be determined by observing the degree 
of turbidity produced when an extract is treated with 
ferric chloride and kept for 2 ruin, in a water-bath.

A. A. E ldridge. 
Abnormal sweetened condensed milk. S. D ixon 

and J. H. Sugden (Analyst, 1930, 55, 749—751).— 
Two samples of sweetened condensed milk were found 
to have a gelatinous consistency and to contain “ but
tons ” of a reddish-brown colour. These characteristics 
coupled with a high content of invert sugar (3-9%) 
were ascribed to the presence of micro-organisms of the 
Aspergillus genus, the development of which had been 
favoured by storage of the milk at too high a tempera
ture. H. J. D owden.

Determination of milk fat. A. G. Andersen 
(Z. Unters. Lebensm., 1930, 59, 600—602).—In the 
determination of butter fat in milk which is beginning 
to decompose, separation of the fat under alkaline 
conditions, as in the Rose-Gottlieb method, is liable 
to lead to low results owing to saponification even 
when potassium dichromate has been added as preserva
tive. I t  is preferable to use the Schmid-Bondzynski- 
Ratzlafi method, 10 g. of the milk being mixed with 
10 c.c, of hydrochloric acid (d 1-19) and boiled for
4—5 min., the heating being as gentle as possible in 
order to avoid discoloration. After cooling, the mixture 
is extracted with 10 c.c. of alcohol, 25 c.c. of ether, 
and 25 c.c. of light petroleum according to the normal 
Rose-Gottlieb method. H. J. D owden.

Detection of viscogen [calcium saccharate] in 
cream. G. T. Pyne (Analyst, 1930, 55 , 747—749 ; 
cf. B., 1929, 735).—The detection of viscogen in cream 
by the high calcium content of the ash is troublesome, 
whilst if souring has commenced pu determinations are 
of little value. The thickening effect of viscogen may 
be detected, however, by the decrease in viscosity 
produced by the addition of a soluble oxalate, which 
converts the gelatinous calcium phosphate into crystall
ine calcium oxalate with redissolution of the 
precipitated casein. H . J .  D owden.

Factors influencing the growth of moulds in 
butter. H. Macy (Minn. Agric. Exp. Sta, Tech. Bull., 
1929, No. 64, 86 pp.).—The growth of moulds isolated 
from butter in media containing butter constituents 
or their decomposition products is examined. The 
partial removal of carbon dioxide from the atmosphere 
does not prevent the growth of moulds, but none 
developed in the absence of oxygen. The growth of 
moulds in butter is largely controlled by atmospheric 
humidity and temperature, the oxygen supply, and the 
concentration of salt present. A. G. P ollard.

Detection of the onset of decomposition in meat 
by the content of ammonia in the form of salts.
F. M. L itterscheid  (Z. Unters. Lebensm., 1930, 59, 
599—600).—The influence of ammonia gas (from a defec
tive cold-store) on the appearance and quality of meat 
is described. Such contamination may be detected 
by testing the rinsing water with Nesslor’s solution. 
In conducting the Glassmann-Rochwarger test (cf.
B., 1930, 530) it is recommended that the outer and inner

portions of the meat be examined separately in order to 
determine whether the meat has been exposed to am
monia gas or has been dressed with ammonium salts as 
preservatives. H. J. D owden.

Red colour in sardines in oil. G. H inard and 
M. B oury (Ann. Falsif., 1930, 23, 216—218).—I t  was 
found that towards the end of the packing season in a 
few of the boxes the colour of the oil has a reddish tint 
and in such boxes is generally found at least one sardine 
having red-brown spots. I t  is considered that the red 
colour is probably due to a particular condition of the 
natural oil of the fish and not to any fault in, or effect 
of, the packing. E. B. H ughes.

Photoactivity of honey. J. Stitz (Z. Unters. 
Lebensm., 1930, 59, 606—607).—The possibility that 
the radium reported to be present in the ash of honey 
may be accounted for by the photoactivity of potassium 
compounds has been investigated. Samples of natural 
honey and of the ash were placed in glass or quartz 
containers and stored for 1 month in contact with photo
graphic plates. Other samples were irradiated with 
ultra-violet light and Röntgen rays and similarly exposed. 
In all cases the results were negative, and no evidence 
of radioactivity was manifested. H. J. D owden.

Fruit jellies. VI. Role of pectin. Extraction 
of pectin from pectic m aterials. P. B. Myers and
G. L. B aker (Delaware Agric. Exp. Sta. Bull., 1929, 
No. 160, 64 p p .;. cf. B., 1928, 138).—The jellying power 
of pectin reaches an optimum when extracted at fu.
2-4 (approx.), the optimum point being independent 
of the total titratable acidity of the extracting solution 
and of the nature of the acid used. Under conditions 
of greater acidity the rapid decline of jellying power is 
indicative of pectin hydrolysis. The decline of jellying 
power with increasing time of boiling during extraction  
is irregular. Jellying power is not related to the 
methoxyl content of the pectin. No relationship exists 
between the yield of pectic acid from pectin and its 
jellying power, since pectic acid is also produced by 
alkaline hydrolysis of the decomposition products of 
pectin. Viscosity measurements can only be accepted 
as criteria of the jellying power of pectins extracted by 
the same method. The yield of pectin depends on the 
pu of the extracting solution (maxima pu  2-0 for tar
taric acid and pB 1-45 for hydrochloric acid) and on the 
period of boiling (maximum at 120 min.), but the 
optimum jelly units is reached after 30 min. A method 
for the extraction of pectin at pu  2-15 after boiling for 
|  hr. is described. A. G. P o l l a r d .

Jelly  test for jellying fruit juices and pectin 
preparations. L. Ger et  (Blitt. Lebensm. Hyg-> 
1930, 21, 116—117; Chem. Zentr., 1930, ii, 834).- 
The fruit juice or pectin solution (15 c.c.), mixed if 
necessary with the corresponding quantity of fnut 
acid, is mixed with 5 c.c. of 95% alcohol and then kept 
for 1 hr. at 0°, when a good sample may be removed 
as a single rod. A. A. E l d r i d g e .

Behaviour of pure natural and artificial fruit 
essences for lemonades towards the sodium  salt 
of p-toluenesulphonchloroamide (chloramine-Hey- 
den). A. Mierm eister  (Z. Unters. Lebensm... 1930, 
59, 585—594).—The method of Tillmans and Hollatz 
(cf. B., 1929, 926) for differentiating artificial and natural
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fruit extracts has been applied to a number of essences 
used in the manufacture of still and aerated beverages. 
For the direct titration, 1 c.c. of essence was mixed 
with 20 c.c. of water, 50 c.c. of O-OliV-chloramine solu
tion, and 0-5 c.c. of 10% acetic acid, and, after keeping 
for I  hr., the excess of chlorine was determined iodome- 
trically. Whilst, in general, artificial essences were 
characterised by a high chloramine value, there were 
certain exceptions. Further evidence was afforded 
by steam-distillation followed by ether-extraction of the 
residue. With the exception of citrus fruit essences 
the natural products contain but small amounts of 
volatile aromatic substances and the ethereal extracts 
have a high chloramine value, whilst in the artificial 
essences some are completely volatile and others only 
partly so. The aqueous residhe after ether-extraction 
possessed an aroma in the case of certain artificials due 
to the addition of vanilla extracts as a “ fixative.” 
The commonly used citric, malic, and lactic acids do 
not affect the chloramine titrations, but colouring 
matters do, and these have to be removed by absorption 
with wool. The chloramine values of some 22 natural 
and artificial products are given, with notes on their 
identification by means of the behaviour after distillation 
or extraction with ether. II. J . D ow den.

Spinach for canning. F. W. G eise  (Maryland 
Agric. Exp. Sta, Bull, 1930, No. 320, 303—326).— 
Seasonal effects on the quality and chemical composition 
of spinach are examined. As the age of the leaves 
increased there was a decrease in free reducing sub
stances, an increase in total and invert sugars, and a 
decrease in acid-hydrolysable matter. Variations in 
crude fibre content could not be correlated with seasonal 
conditions or period of harvesting. The total nitrogen 
content was greatest in young leaves. Storage of leaves 
at 40° and 60° led to losses of total and invert sugars. 
In leaves stored at above 0° there was a loss of acid- 
hydrolysable matter accompanied by an increase in 
crude fibre. A minimum period of storage prior to 
canning is recommended. A. G. P ollard.

Determination of starch in vegetable preserves 
and other pasty products. T. vox F ellenberg 
(Mitt. Lebensm. H yg, 1930, 21, 78—79 ; Chem. Zentr, 
1930, i, 3114).—The preserve (10 g.) is boiled with water 
(5 c.c.), filtered off through cloth, and gently pressed; 
the procedure is repeated twice, using 20—30 c.c. of 
water each time, until the residue gives no blue colour 
with iodine and potassium iodide. The turbid filtrate 
is treated with 0-1 vol. of 50% calcium chloride solution 
and excess of 0-1A-iodine in potassium iodide solution, 
the starch iodide being then centrifuged. Sodium 
hydrogen sulphite is added, the acid is neutralised with 
calcium carbonate, and the mixture is boiled with 
calcium chloride and filtered through cellulose pulp, 
an aliquot part of the filtrate being treated with iodine 
and calcium chloride solution. Further procedure is as 
previously described (B , 1928, 833). A. A. E ldridge.

Effect of soda and soap on aluminium. B ohneb. 
Resistance of aluminium to fatty acids. Claus. 
Aluminium alloys. Sterner-R ainer .— See X. Cacao 
butter. F ield .—See XII. Banana plantations. 
E astwood. Oranges. Copem an .— See XVI. Deter
mination of starch in potatoes. L am pe .—See XVII.

Bakers’ yeast. R osenbaum .—See XVIII. Emul
sions. Smith and others.—See XX.

P atents.
[Machine for] preparation of eggs. A. B eattie 

and A. A. Lyon (B .P . 340,543, 2.7.29).
Silver-copper-nickel alloy (U.S.P. 1,757,507).— 

See X.

X X .— MEDICINAL SUBSTANCES; ESSENTIAL OILS.
Iron and ammonium citrate, B .P . A. J . Jo n es 

and N. G la ss  (Quart. J . Pharm , 1930, 3 , 488—498).— 
This preparation should be neutral (pn 7-5), and should 
contain 7—8% NIi3 and 53—57% CGH50 7. A series 
of ten commercial samples has been examined : in 
7 cases the sample contained <30%  Fe20 3, and in the 
others below the B.P. minimum (31%). Iron was 
determined iodometrically. The scales (0-5 g.) are 
dissolved in water, hydrochloric acid (d 1-16) is added, 
and the mixture brought to boiling and cooled. Potass
ium iodide is added and, after 3 m in, the solution is 
diluted and titrated with thiosulpliate. Ferrous iron, if 
present, is originally oxidised by permanganate. Samples 
may be satisfactory according to B.P. requirements, and 
yet may give precipitates in solution with magnesium 
sulphate. The cause of such precipitation remains 
obscure and requires further elucidation. R. C h ild .

Determination of alkalinity and silver content 
of protargol. (Mmes.) A. L. D ragenesco and
E. Weinberg-Sachetti (J. Pharm. Chim, 1930, [viii], 
12, 536—539).—Samples of protargol and silver 
proteinate, although corresponding to Pharmacopœia 
requirements, caused irritation when used as eyedrops, 
due, it is thought, to excessive alkalinity. The dark 
colour of their solutions prevents a direct determination 
of their reaction, but pretreatment with neutral sodium 
thiosulpliate enables the alkalinity to be titrated in the 
ordinary way with OTV-sulphuric acid, using phenol- 
phthalein as indicator. Samples of protargol were 
found to be less alkaline than those of silver proteinate. 
In the determination of the silver content, oxidation of 
the organic matter by potassium permanganate and 
sulphuric acid was found to give higher and more con
sistent results than precalcination. T. McL achlan .

Variation of sp. gr. and refractive index with  
concentration of camphor and alcohol in Spiritus 
camphoræ, B .P . F. H. Milner  (Quart. J. Pharm , 
1930, 3, 338—341).—Owing to natural variations in the 
optical rotation of camphor, the determination of 
camphor in spirit of camphor by this means is inaccurate 
unless the rotation of the camphor used be known. From 
a number of determinations of sp. gr. and refractive 
index of spirit of camphor, prepared to contain different 
percentages of camphor and with alcohol of varying 
concentration, it is shown that the former factor is the 
better criterion. Allowing for a variation in camphor 
content of from 9-5 to 10-5% wt./vol, and in the 
alcohol concentration from 89 to 91% wt./vol, the 
possible variations are : d15'5 0-8438—0-8503, n20
1-3746—1-3759. Since increase of water content in
creases d but reduces n, whilst loss of camphor decreases 
both values, a combination of the two determinations 
affords a useful means of testing the preparation.

R . Ch il d .
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Spiritus saponatus and Spiritus saponis 
kalini, D .A.B. V I. W. Meyer (Arch. Pharm , 1930, 
268, 572—585).—Analyses of samples of (a) Spiritus 
saponato-camphoratus, (6) Spiritus saponatus, and 
(c) Spiritus saponis kalini, show that, although these 
conform to the D.A.B. VI requirements and have 
been produced by official methods, they may exhibit 
considerable variations in their content of alcohol, free 
alkali, unsaponified oil, and fatty acid, according as an 
olive oil or a linseed oil soap has been employed. The 
following additional standards are proposed for these 
preparations: cl-°: (a) 0-912—920; (c) 0-930—9*10; 
minimum fatty acid content: (a) 6-5%, (b) 9-3%,
(c) 19-5% ; iodine value of fatty acids: (a) and (6)
93—104, (c) 190—210; reaction: (a) and (6) neutral 
to phenolphtlialein, (c) neutral after addition of 1 c.c. 
of 0• lV-hydrochloric acid; minimum spirit content: 
(c) 42-4% ; minimum alcohol value: (c) 5-7.
Methods for the determination of these values aTe 
described. H. E. E. N otton.

Assay of stramonium leaves and tincture of 
stramonium. C. M. Caines (Quart. J. Pharm , 1930,3, 
342—348).—The following method (which avoids the 
emulsification occurring in the B.P. process) is recom
mended. Stramonium leaves (10 g.) in No. 60 powder, 
after moistening first with ether-chloroform mixture 
and then with dilute ammonia, are percolated with 
4 :1  ether-chloroform to remove total alkaloids. The 
percolate is concentrated and transferred to a separator, 
together with chloroform washings; 90% alcohol is 
added and the mixture extracted with 0 • 2iY-sulphuric 
acid until the alkaloids are removed. The combined 
acid extracts are washed with chloroform, basificd with 
ammonia, and alkaloids are extracted with successive 
quantities of chloroform. The chloroform extracts after 
washing with water are evaporated, and the residue is 
dissolved successively in ether and absolute alcohol, 
the solvent being evaporated each time. The residue, 
dried for 30 rinn. a t 100°, is dissolved in absolute 
alcohol, 0'02iV-sulplmric acid added, and excess of 
acid titrated against methyl-red with 0-02IV-sodium 
hydroxide (1 c.c. of 0-02iV-acid — 0-005785 g. of alka
loids as hyoscyamine). A similar method is used for 
the assay of the tincture as for the percolate above. 
After shaking, the chloroform is separated and the 
extraction repeated with two lots of chloroform (10 c.c. 
each); alcohol (15 c.c. of 90%) is added to the combined 
chloroform extracts, which are then treated with 0 -2A7- 
sulphuric acid and the determination completed as 
described above. R. Child .

Determination of moisture in tobacco by the 
Steich-hygrometer. N. 31. Miloslavski and A. I. 
P alant (Ukraine Chem. J ,  1930, 5 , 117—125).—The 
Steich-hygrometer, for the determination of moisture in 
stored goods, consists of a hair-hygrometer through 
which air is drawn, relative humidity being read from 
the scale. Results given by it do not agree with those 
obtained analytically. There is no simple relationship 
between moisture content of tobacco and the R.H. of 
air. The moisture content depends on the biological 
state, absorptive capacity, and chemical constitution of 
the leaf. The hygrometer is therefore inapplicable in 
the case of tobacco. E. B. U varov.

[Tobacco-]smoking, nicotine lim its, and the 
determination of nicotine by Pfyl and Schmitt’s 
method. E. Bolm (Z. Unters. Lebensm, 1930,59, 602— 
606).—Apart from minor modifications the method of 
Pfyl and Schmitt (cf. B , 1927, 955) has been found 
entirely satisfactory and the observations on the influ
ence of rate, intermittcncy, etc. of the smoking on the 
nicotine content of the smoke have been confirmed. 
The results of analysis of so-called nicotine-free ” 
tobacco and cigarettes are given, both as regards the 
total nicotine and the amount evolved in the smoke. 
None of the treatments was found to fix the nicotine 
in the tobacco and give a nicotine-free smoke, and hence 
determination of total nicotine in the tobacco is alone 
sufficient in judging the tobacco. H . J. D owden.

Potentiometric assay of cinchona. J. C.K rantz, 
ju n . (J. Amer. Pharm. Assoc, 1930, 19, 1299—1303).—
A potentiometric method for the evaluation of cinchona 
alkaloid residues is described. Either the quinliydrone 
or the hydrogen electrode may be used and the shaking- 
out process is unnecessary. E. H . Sharples.

Mandelin’s test for strychnine. C. E. P oe and
D. W. O’Day (J. Amer. Pharm. Assoc., 1930,19, 1292— 
1299).—About 500 organic compounds have been tested 
with Mandelin’s reagent (ammonium vanadate-sulphuric 
acid) under varying conditions. A number give colour 
reactions similar to strychnine, bu t very few completely 
mask the test when present in small amounts. None of 
the aliphatic compounds tested gave the reaction, hut 
no special group seems to be responsible for the test, 
and the reaction should be checked by other charac
teristics. E. H. S h a r p le s .

Determination of alkaloid in Exiractum bella
donna? siccum cum rad. liquirit. paratum 1 + 1 -
G. B umming  (Arch. Pharm , 1930, 268, 590—592).— 
Application of the D.A.B. VI and B.P. 1914 methods 
for determining the alkaloid in Extractum belladonna; 
to dry extracts containing liquorice powder or extract 
gives consistently low results, although a mixture of 
atropine and lactose gives a correct result. Commercial 
samples which give correct results must therefore be 
assumed to contain an excess of alkaloid.

H. E. F. N otton. 
Transm ission spectra of vanilla extracts. E. H. 

H arvey (Amer. J. Pharm , 1930, 102, 659—661).—The 
visual transmission spectra of extracts of vanilla beans 
from different sources and of the adulterants, caramel 
and prune juice, have been measured. All show general 
absorption of varying intensity in the violet and green 
regions, the differences being insufficient to allow the 
source of the bean to be distinguished.

II. E. F. N o tto n .  
Vanilla sugar. J. J. J. D in gem an s (Chem. Week- 

blad, 1930,27, 694).—None of the usual colour reactions 
for vanillin serves to differentiate between this substance 
and “ vanirom ” (protocatechualdehyde ethyl ether). 
If to the solution in hot water of the residue from the 
ether extract o; 10 g. of vanilla sugar a solution of 
hydrazine sulphate, followed by 4AT-hydrochloric acid, 
be added, “ vanirom ” yields a citron-yellow precipitate, 
whereas vanillin yields an Orange-red precipitate. The 
two compounds may be readily distinguished even at 
high dilutions. - H. F. G illb e .
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Evaluation of chlorophyll and chlorophyll pre
parations. XJ. D eichmann (Arcli. Pliarm , 1930, 268, 
585—589).—Chloropliyllin ancl commercial samples of 
chlorophyll containing copper do not show the red 
fluorescence spectrum excited by ultra-violet light in 
solutions of pure chlorophyll. Examination of the 
absorption and fluorescence spectra of extracts shows 
that among nineteen pharmaceutical preparations 
stated to contain chlorophyll, only three contain it in 
notable quantity. H . E. F. N otton.

Emulsification. I. Examination and analysis 
of pharmaceutical em ulsions. II. Manufacture 
of pharmaceutical em ulsions. III. A factor inhib
iting the émulsification of cod-liver oil. E. L. 
Smith (Quart. J. Pliarm., 1930, 3, 354—361, 362—372, 
373—374).— I. [With G. N. Gr inling .] The most 
satisfactory criterion of the degree of subdivision of the 
disperse phase of an emulsion is considered to be the 
number of globules into which 1 c.c. of the oil is sub
divided ; a convenient method is described, employing 
the Thoma hæmocytometcr, by which this may be 
measured. Simple analytical methods are given by 
means of which the nature and amount of the oil and 
émulsification agents may be determined.

II. [With (Miss) V. H azley.] Gum acacia is pre
ferred as an emulsifying agent for edible emulsions, with 
gum tragacanth as thickener. Factors influencing 
the “ creaming ” of emulsions are discussed, and the 
methods of combating this are considered ; details are 
given for the large-scale preparations of a typical emul
sion, based on the foregoing results.

III. The oxidation or “ drying ” of cod-liver oil 
produces a substance capable of stabilising water-in-oil 
emulsions and of inverting or reducing the stability 
of oil-in-water emulsions. The suitability of a cod-liver 
oil for the preparation of emulsions may be estimated by 
measurement of the interfacial tension between the oil 
and water by the drop-pipette method. R. Child .

Diatomite, its analysis and use in pharmacy. 
N. I. H endey (Quart, J. Pliarm., 1930, 3, 390—407).— 
I t  is suggested tha t fossil deposits of diatomaceous 
character he termed “ diatomite ” or “ diatomaceous 
earth, ’ and that local names (kieselguhr, tripolite, 
etc.) be avoided. Methods are given for the chemical, 
physical (colour, moisture, grit determination, porosity, 
and apparent d), and microscopical examination of the 
product, and recommendations are made of the types 
of diatomite (as classified by such examination) best 
adapted for certain purposes. R. Child.

Extraction^ of odoriferous substances from  
flowers. I. \ . Vinogradova (Trans. Sci. Chem.-Pharm. 
In s t, Moscow,^1930, No. 22, 130—139).—Light petrol
eum, b.p. 60—70°, is preferred, and prolonged extraction 
is avoided. The odour is influenced by the hour 
of collection of the flowers. Chemical Abstracts.

Testing ether for aldehyde. Green  and Schoet- 
zow.—See III. Arsenic in barium and bismuth  
salts. Green  and Schoetzow. Arsenious iodide. 
H usa.— See VII.

P atents.
M anufacture of p h ysio logica lly  active horm one 

preparations. A. Carpmael. From I. G. F arbenind. 
A.-G. (B.P. 339,943, 10.9.29).—The activity of thymus

gland preparations is measured by observing the occur
rence or failure of rutting phenomena on administering 
the extract to immature female animals; e.g., a given 
extract in Ringer’s fluid may be injected and. from the 
result the extract can be adjusted to any desired activity 
(rat units/c.c,) by dilution or concentration in vacuo.

E. H. Sharples.
Treatment of physiological or pathological 

liquids containing albumin, or of used bandages 
etc. A. Carpmael. From I. G. F arbenind . A.-G. 
(B.P. 337,473, 1.5.29. Cf. B.P. 334,876; B , 1930, 
1167).—The condensation products (diarylmetlianes, 
diaralkylbenzenes, etc.) from aldehydes or ketones and 
chlorinated or brominated phenols or cresols arc added 
to the liquids or to the material (except wool) to prevent 
attack by bacteria, moulds, etc. C. H ollins.

Preparation of thiosemicarbazones of hydroxy- 
arsenobenzenes. K . Streitw olf and  A. F ehrle , 
Assrs. to W inthrop Chem . Co,  I nc . (U.S.P. 1,785,660,
16.12.30. Appl, 11.7.28. Gcr, 21.7.27).—See B.P. 
294,263 ; B , 1929, 339.

Generation of chlorine (U.S.P. 1,767,676).—See VII.

X X I — PHOTOGRAPHIC MATERIALS AND 
PROCESSES.

Determination of so-called primary silver in 
photographic gels. H. H. Schmidt and F. P retschner 
(Z. wiss. Phot., 1930, 28, 293—297).—The amounts 
of free silver present in unwashed and washed shredded 
silver chloride emulsions fixed in sodium thiosulphate 
or sodium sulphite solution have been determined 
gravimetrically. Contrary to the results of Weigert 
and Liihr (B , 1930, 303), the silver values were the same 
as in blank determinations (gelatin shreds washed in 
used fixing solution) within experimental error. The 
very small amounts of free silver found are due to hydro
lysis of silver halide (or complex formed in the fixing 
solution) during washing (cf. following abstracts).

J. L ewkowitsch .
Silver values and fixing processes. II. H. II. 

Schmidt and F. P retschner (Z. wiss. P hot, 1930, 28, 
297—302).—Sodium thiosulphate solution cannot bo 
used as a fixer in the determination of free silver in emul
sions, since it dissolves appreciable amounts of colloidal 
silver. Sodium sulphite, the solvent power of which is 
negligible, forms a satis actory fixer. Gravimetric 
determinations of the free silver in unfixed |  synthetic ” 
emulsions gave values of 0 and 0-0684 g. (per 50 g. 
of dry material) for unwashed and washed emulsions, 
respectively. Values of 0-0012 g. (a) and 0-0010 g.
(b) were found for the corresponding fixed emulsions. 
The value (a) must be due to silver derived from the ufecd 
fixing solution. Since the silver value (b) is smaller 
than th a t of the unfixed washed emulsion, some of the 
silver in the latter must have been present as silver oxide 
and dissolved by the sodium sulphite. The residual 
silver in the fixed emulsion is probably present as 
sulphide. (Cf. preceding and follow ng abstracts.)

J. Lewkowitsch .
Origin and chemical nature of silver values 

[free silver in emulsion]. II. H. H. Schmidt and
F. P retschner (Z. wiss. P ho t, 1930, 28, 302—311).—- 
Washed and unwashed synthetic silver chloride emulsions
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were centrifuged and tlie fractions analysed gravi- 
metricaUy. The results confirm previous conclusions 
(cf. preceding abstracts) that free silver is not present 
in unwashed emulsions, but is formed during the washing 
process by hydrolysis of silver halides ; owing to diSeren- 
tial diffusion of the ions in gelatin (comparable with their 
mobilities in water) halogen is lost; the silver is con
verted into oxide which forms a gelatin complex 
sparingly soluble in water but soluble in sodium sulphite 
solution. Passing from chloride to bromide and iodide 
emulsions, the apparent silver value decreases, as is to 
be expected from a consideration of the relative solu
bilities of the halides. J. Lewkowitsch.

Ripening processes in silver bromide-gelatin 
emulsions, “ primary silver,”  and lysidine as 
sensitiser. J.M .Eder (Z. wiss. P h o t, Schaum-Festschr, 
1930, 29, 20—22).—Early theories suggesting the for
mation of primary or reduction silver nuclei during the 
ripening process receive support from recent analytical 
investigations on photographic emulsions. Lysidine 
added to a washed and melted emulsion causes a 
definite increase in sensitivity as shown by a lowering 
of the threshold value and an increase in gamma. The 
optimum quantity must be determined for each emul
sion, and varies between 0-02% and 0-05% of the 
weight of emulsion. The sensitising effect is most 
marked with under-ripened emulsions and is almost 
negligible with those fully ripened by the ammonia 
process. The formation of silver bromide-lysidine com
plexes may play a part in the sensitisation.

J. W. Glassett.
Amyl acetate in sensitometry. K. K ieser  (Z. 

wiss. P ho t, Schaum-Festschr, 1930,29, 87—90).—Com
mercial amyl acetate was fractionated and the suita
bility of the various fractions for sensitometric purposes 
was tested in a Hefner lamp, using a sample of amyl 
acetate recommended for this purpose as a standard 
of comparison. The fractions obtained a t 120—133° 
and 138—144° gave a photographic intensity equal to 
that of the standard, whilst the 133—138° fraction 
gave a slightly higher value. For ordinary work the 
120—145° fraction may be used. Measurements of the 
refractive index of each fraction indicated that this 
property could be used as a criterion of suitability for 
sensitometric work. The value a t 15° should be
1-4000—1-4050. J. W. Glassett.

Early uses of light filters in practical photo
graphy. E. Stenger (Z. wiss. P hot, Schaum-Festschr, 
1930, 29, 43—46).—Historical. J. W. Glassett.

P atent.
Pretreatment of meta! plates for production of 

[photozincograph] printing plates. F . U llmann 
(U.S.P. 1,785,606,16.12.30. Appl, 7.3.27. Ger, 10.3.26). 
—See B.P. 288,023; B„ 1928, 503.

XXII.— EXPLOSIVES; MATCHES.
Black powder. K. A. H ofmann (Sitzungsber. 

preuss. Akad. Wiss, Berlin, 1930, 25, 432—436).—The 
ignition of mixtures of sulphur, charcoal, and saltpetre 
at 290—300°, as compared with 320° for charcoal- 
saltpetre, and 470° for sulphur-saltpetre mixtures, 
is due to formation a t 150° of hydrogen sulphide. This 
gas decomposes the saltpetre a t 285—290° to form sul

phate and. give a rise in temperature, so th a t the salt
petre fuses, and in this condition reacts with the char
coal and the melted sulphur. Ignition by sparks runs 
parallel with ignition by external heating. Under the 
fall-hammer, mixtures of sulphur, charcoal, and salt
petre are less sensitive than sulphur-saltpetre mixtures, 
the former igniting at 70—85 cm. and the latter 
a t 45—50 cm , whilst cliarcoal-saltpetre mixtures 
are insensitive. Incorporation of graphite with, 
the mixtures lowers their sensitiveness to shock, hut 
superficial coating has no effect, the inference being 
th a t ignition is caused by electrically-produced sparks 
from friction of sulphur particles and crystals of salt
petre. Sulphur increases the amount of the explosion 
gases, but in absence of sulphur more carbon monoxide 
is formed. Mixtures containing charcoal give rise to 
hydrocyanic ac id ; to prevent this, powder used in 
mines should contain not less than 10% of sulphur. 
As regards the relative advantages of brown and black 
charcoal, it is found that with the former larger amounts 
of water vapours are developed, thus increasing the gas 
volume and lowering the temperature.

W. J. W right.
Instability of colloidal powders. H. M u raouk  

(Bull. Soc. chim, 1930, [iv], 4 7 , 1259—1264).—Experi
ments are described in support of the view' tha t the in
stability of nitric esters is due to hydrolysis, catalyti- 
cally accelerated by free nitric acid, derived from in
complete washing of the initial product or through the 
presence of a trace of an unstable nitric ester. Further 
confirmation of this view is drawn from a consideration 
of the results of Marqueyrol (B , 1929, 873) on the 
thermal decomposition of nitric esters. This is regarded 
as due to hydrolysis in addition to the normal thermal
effect. J. R. I. H epburn-

✓

Detonation of solid explosives. P. L a f f i t t e  and 
M. P atry (Compt. rend, 1930, 191, 1335—1337).- 
The author’s method (A, 1924, ii, 472, 623) has been 
extended to the determination of explosion velocity by 
measurement of the angle produced by the front of a 
compression wave propagated in an explosion tube 
illuminated by a powerful arc lamp, in such a way as 
to render visible the change in refractive index. In 
the case of dynamite or mercury fulminate detonated in 
a glass tube 15 mm. in diam , a partial or complete 
opacity of the glass was observed (7000 m./sec.). I’1 
the air of the tube a noil-luminous wave of compression 
or shock and a luminous column of gas are propagated 
simultaneously, a t the same initial speed (about 7000 m./ 
sec.), the latter, however, weakening more rapidly s0 
that after 60 cm. the speeds are 2300 and 1750 m./sec., 
respectively. J. G r a n t .

Testing of detonators. A. H aid and II. K oenes 
(Z. ges. Schiess- u. Sprengstofiw, 1930, 25  , 393—398, 
433—439, 463—468).—In applying the Esop test, 
the authors used charges of compressed trinitrotoluene 
phlegmatised with talcum. Detonators loaded with 
various compositions were tested with these charges 
on lead plates, 10 X 10 X 3 cm , in lead blocks, and 
in E ast’s brisance apparatus, the detonators alone being 
also tested on 7-nun. lead, plates. The results are 
tabulated. I t  was found th a t the initiating effect of 
detonators could be determined by any of the methods
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described, and that it depends on the brisance. The 
percentages of talcum with which, on lead plates, the 
critical point was reached were 65, 50, and 25 for 
tetryl, trinitrotoluene, and fulminate detonators, respec
tively. Methods of measuring the dimensions of detona
tors, removing the composition, and determining the 
effects of wet and dry storage are briefly described.

W. J. W eight .
High brisance [of explosives] in relation to 

blasting efficiency and chemical constitution. I I .  
Mannitol hexanitrate and pentaerythritol tetrani- 
trate, A. S te t tb a c h e r  (Z. ges. Schiess- u. Spreng- 
stoffw, 1930, 2 5 , 461—462).—The brisance, determined 
in iron-plate tests, of pentaerythritol tetranitrate 
(“ Penthrite ”) mixtures is superior to that of mix
tures containing mannitol hexanitrate (“Nitromannite ”). 
This superiority is ascribed to the central carbon link
ing of the former, as compared with the open-chain 
constitution of the latter, this theory being confirmed 
by the high brisancc of tetranitromethane-trinitrotoluene 
mixtures. W . J. W rig h t .

Nitrocellulose. Beck and  o thers.—See V.

P atents.
Blasting cartridges. D. H odge (B.P. 339,983,

14.9.29).—In blasting cartridges, in which gaseous 
carbon dioxide is generated by means of a heating ele
ment, solid, instead of liquid, carbon dioxide is employed, 
and the release of the gas is effected by means of a 
valve instead of a rupturable disc. W. J. W right .

Electric blasting fuses and detonators. A. 
Carpmael. Prom I. G. F arbenotd. A.-G. (B.P. 340,041,
24.9.29).—A non-inflammable sealing composition for 
electric detonators consists of chi oronaphthalene (45— 
60% Cl) mixed with about 26% of sulphur, a non- 
inflammable substance (e.g., kieselguhr or talcum), 
which does not react with sulphur, being added if desired.

W . J. W right.

XXIII.— SANITATION; W ATER PURIFICATION.
Germicidal efficiency of soaps and of mixtures of 

soaps with sodium hydroxide or with phenols.
J. M. Schaffer and F. W. T illey (J. Agric. Res, 1930, 
4 1 , 737—747).—The bactericidal efficiencies of neutral 
soaps prepared from coconut oil, linseed oil, and castor 
oil were examined. Addition of sodium hydroxide in
creased the efficiency of coconut oil soaps in most cases. 
The toxicity of sodium laurate to Pasteurella avicida 
was decreased by the presence of excess of soda, but 
increased by excess of lauric acid. The bactericidal 
effect of phenol was increased by admixture with 50% 
of linseed, castor, or coconut soaps in the absence of 
other organic matter, but in the presence of milk or 
blood-serum differences were small. Germicidal soaps 
containing cresol or o-hydroxydiphenyl were efficient 
against Staph, aureus even where organic matter was 
present. A. G. P ollard.

The “ Elmocid ” treatm ent; a new method in 
disinfection technique. F. Stockhausen (Woch. 
Brau, 1930, 47, 533—538, 545—549, 561—565, 575— 
579).—The antiseptic action of solutions of inorganic 
bases and acids is first increased, then decreased, by the 
addition of successive amounts of salts of the alkali 
metals. Based on this fact, disinfecting solutions mar

keted by the Elektro-Osmose A.-G. under the names of 
“ Elmocid-alkalisck ” and “ Elmocid-sauer,” consisting, 
respectively, of equimolecular proportions of sodium 
hydroxide and chloride, and of nitric acid and potassium 
nitrate, to be used at 0TA7-concentration, have been 
examined regarding their suitability for brewery practice. 
The alkaline preparation is for general use, the acid-'for 
aluminium and lacquered vessels. Laboratory and 
technical experiments show that they have a satisfactory 
cleansing action and antiseptic power. F. E. D ay .

Water softening and purification methods. J. A. 
McGarigle (J. Amer. Water Works’ Assoc, 1930, 
2 2 , 1609—1624).—The improved floe obtained by the 
use of mechanical agitators during the coagulation pro
cess enables the size of the settling basin to be reduced. 
The addition of clay prior to flocculation is often of 
value in facilitating colour removal. The advantages 
of the zeolite softening process in obtaining water suit
able for use in modern high-pressure boilers are em
phasised. The cost of this treatment is quoted at 5 
cents per thousand gals, as against 55 cents for evapora
tors, and since calcium salts are absent it requires a 
smaller addition of phosphate to prevent corrosion fatigue 
than water softened by the hot lime-soda process. With 
the latter process the correction of the sulphate-car- 
bonate ratio is apt to result in the formation of a hard 
calcium sulphate scale with consequent local over
heating. C. J epson .

Purification of h ighly turbid waters. J. D. 
F leming (J. Amer. Water Works’ Assoc, 1930, 2 2 , 
1559—1576).—The usual methods adopted in dealing 
with highly turbid waters, e.g., those of the rivers Missis
sippi and Missouri, are described and compared with 
those in use at the 50,000,000-gal./da)’ plant a t St. Louis. 
When the raw water contains upwards of 1200 p.p. m. of 
suspended solids, presedimentation in specially designed 
tanks is recommended, as the reduced variation in tur
bidity will enable economies to be made in the use of 
chemicals. Presedimentation may be assisted by the 
introduction of sludge from the coagulation basins, and 
the control of the conditions promoting satisfactory 
coagulation is rendered more flexible by the use of vari- 
able-speed mechanical agitators. C. J epson.

Comparison of the Dominick-Lauter presump
tive test with “ Standard Methods ” test for B. 
coli in water. H. W. Leahy  (J. Amer. Water Works’ 
Assoc, 1930, 2 2 , 1490—1494).—Three hundred samples 
of water from 91 different sources were tested by these 
two methods. I t is shown that the same number of 
positive results could be obtained by either method, 
but the percentage confirmation was much higher with 
the Dominick-Laufcer medium (cf. B ,  1929, 836) than 
with standard lactose broth, as of the total samples 
showing a positive presumptive test 100% were con
firmed for the new test and only 26-9% for the stan
dard method. C. J epson .

Chemical and mechanical utilisation of activated 
carbon in water purification. A. S. Behrman and
H. B. Crane (J. Amer. Water Works’ Assoc, 1930, 22, 
1399—1413).—Experience with many plants of all sizes 
suggests that the most economical function of activated 
carbon is in the removal of colour, odours, and tastes, 
e.g., excess of chlorine, from previously clarified and
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filtered water, and particularly as a safeguard in small 
plants where adequate supervision is not always avail
able. The material recommended is Hydrodarco, 
obtained from certain Texas lignites and containing 
70% of pure carbon. Its  density renders it suitable 
for use in upward-flow filters operating at rates up to 
15 gals./sq. ft./min. Designs of plants utilising activated 
carbon or water treatment are described and discussed.

C. J f.p s o n .
Activated carbon for rem oval of taste and odour 

[from  river w ater]. G. D. N o r c o m  and R. I. Dodd 
(J. Amer. Water Works’ Assoc, 1930,22,1411—1437).— 
Small-scale experiments on Delaware River water show 
that from a raw water containing a wide variety of 
polluting materials, a drinking water can be obtained 
free a t all times from appreciable odour or taste. The 
filters used were constructed from 4-in. diam. glass 
tubes and 8-in. diam. cast-iron pipes, and three types 
of activated carbon (Darco, Nuchar, and Minchar) 
were tested. When dealing with previously coagulated 
and filtered water Darco proved to be the most efficient 
and Minchar the least, although the latter, being the 
harder, would be the most suitable for use in place 
of filter sand. Odour is best removed by downward- 
flow units, but when possible the upward-flow method 
is preferred because of the decreased loss of head in 
operating and the tendency of the material to be self- 
cleansing. A rate of 2 gals./sq. ft./min. is recommended, 
and an effective life of about a year may be expected 
under conditions similar to those in the experiment. 
By passing steam through beds of Darco or Nuchar 
so as to maintain boiling heat for 4 hr. much of the 
substances previously absorbed by the carbon will be 
removed, but it is considered that revivification may 
be incomplete and the material may eventually need 
replacement. C. Jepson.

U se of activated carbon in rem oving objection
able taste and odours from  w ater. J. R. Baylis 
(J. Amer. Water Works’ Assoc, 1930, 22, 1438—1461). 
—A continuation of earlier work (cf. B , 1929, 624). 
An experimental carbon adsorption unit with a Hydro
darco carbon bed 24 in. thick and 10 ft.2 in area 
continues to remove successfully over 1 p.p.m. of chlorine 
from filtered water at a rate of 2 gals./ft.2/min. after 
17 months’ operation. The water is applied in an 
upward direction and the bed has been washed twice 
iu a similar manner to that used for rapid sand filters. 
Experiments carried out in glass tubes I f  in. diam. 
indicate that (a) deep beds are more efficient than 
shallow ones; (b) the maximum rate of upward flow 
for 4—12-mesh Hydrodarco is about 4 ga'ls./ft.2/m in .;
(c) the lower the rate of application, the larger is the 
volume of water dealt with per lb. of m aterial; and (d) 
1 lb. of Hydrodarco will reduce the residual chlorine in 
30,000 gals, of water from 1-0 to less than 0-1 p.p.m. 
when operat ng at the 2 gals./min. rate without revivifi
cation, or 200,000—500,000 gals, if revivified when 
necessary. C. Jepson.

D eterm ination of silic ic  acid in water. W.
Steffens (Chem. Z tg, 1930, 54, 996—-997).—The 
addition of ammonium molybdate to the acidified water 
yields a solution of silicomolybdate the yellow colour 
of which is compared with th a t of a standard solution

of either potassium chroma to or of picric ac id ; the 
latter is considered to give a colour which permits the 
more accurate matching. A solution containing 
50 mg. of silicic acid per litre is equivalent to 25-6 mg. 
per litre of picric acid dried in vacuo. C. R anken.

Dust filters. Albkeciit.—See I.
P atents.

Innocuous destruction of pests and germ s. T.
GoLDScmnDT A.-G. (B.P. 318,898, 11.9.29. Ger,
11.9.28).—The inflammability of ethylene oxide or 
similar alkylene oxides used for this purpose may he 
reduced by dilution with inert substances, e.g., carbon 
dioxide or nitrogen, which are gases under normal 
temperature and pressure. Thus a solution of 1 pt. 
of ethylene oxide in 20 pts. of liquid carbon dioxide, 
contained under pressure in a cylinder, is claimed. 
[Stat. ref.] ' C. J epson.

Indicator of atmospheric pollution by  illuminat
ing and sim ilar gases. P. F reitag  (B.P. 340,195,
22.4.30. Ger, 24.4.29).—A contact layer of platinised 
asbestos is placed inside a U-shaped bow of two super
posed metals of different coefficients of expansion. One 
end of the bow is fixed ; the other, when stretched, e.g., 
by heat, makes contact in an electric circuit containing 
an alarm device. The heat produced by the oxidation 
of small quantities of coal gas, carbon monoxide, etc. 
in the presence of this layer is sufficient to give the 
warning signal. Greater sensitivity is attained if the 
catalyst be heated to 70°, by inserting it between the 
bow and a similar shaped silundum heating element 
directly connected to the electrical mains.

C. J epson .
Softening of water [by base exchange]. A. R osen

heim  (B.P. 314,067, 11,6.29. Ger, 23.6.28).—The 
de-solution of silicic acid from artificial base exchangers 
prepared from silicic acid sols (cf. B.P. 286,307 ; B-> 
1929, 962) may be prevented and the removal of silicic 
acid from water accomplished by increasing the propor
tion of the metal oxide present. The ordinary water- 
softening powers of the base exchanger when exhausted 
may be regenerated in the usual way, but the regenera
tion of the silicic acid-removing powers requires treat
ment with silicic acid-dissolving agents, e.g., aqueous 
solutions of alkalis, hot water, e tc , under pressure, if 
necessary. C. J epson .

Carbonation [of water etc.]. P. W. Shields (U S.P- 
1,768,158, 24.6.30. Appl, 20.10.23).—The water is 
sprayed into a vacuum chamber, whereby the dissolved 
air is removed, and is then pumped through a type of 
Yentui'i valve where a stream of carbon dioxide under 
pressure is introduced a t the point a t which the water 
is under maximum pressure. The reduction of pressure 
of the gas cools the water and thus aids absorption. I  he 
carbonated water passes to an agitation chambcr, where 
the gas is stirred into the water by means of ro tating  
paddles and finally the saturated water is drawn into 
reservoirs. A. R. P ow ell .

Charcoal for d ech lo r in a tin g  w a te r  (B.P. 316,269). 
—See II. Acid w a ste  liq u o rs  (U.S.P. 1,765,424). 
Silicious m a te r ia ls  (U.S.P. 1,755,496). B a se -e x 
ch a n g e m a te r ia l (U.S.P. 1,766,350). G en eration  of 
ch lor in e  (U.S.P. 1,767,676).—See VII.


