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I.— G E N ER A L; PLANT j  MACHINERY.
Recovery of volatile solvents by “ chemical 

washing.” H. W ie s e n t h a l  (Chem.-Ztg., 1927, 51, 
373).—The “ Cheminova ” apparatus as used for the 
recovery of alcohol and ether vapours in the collodion 
artificial silk process is described. The air containing 
2 0  g./cub. m. of vapour is passed through a dust filter 
to a series of towers, where it is treated with a suitable 
reagent. From this alcohol, ether, and water are 
recovered by distillation, and the distillate is fractionated.

C. I r w in .
Determination of pressure of liquefied gases 

within containers. R. Nitzschmann (Continental 
Met. Chem. Eng., 1927, 2, 79).—Equations and charts 
defining the pressures developed between — 10 and +  45° 
in containers of liquid chlorine in relation to the volume 
and the filling temperature and pressure indicate that, 
under certain conditions, the containers are advan­
tageously filled at relatively high temperatures.

Ch e m ic a l  A b s t r a c t s .
Further applications of a mobilometer. H. A. 

G a r d n e r  and A. W. v a n  H e u c k e r o t h  (Ind. Eng. Chem., 
1927, 19, 724—726).—A mobilometer is described in 
which the time taken to push a metallic disc (perforated 
or otherwise), suitably loaded with a known weight, 
through a given column of material is measured. 
Applications in the paint and varnish and in other 
industries are described. The time of “ flow” usually 
varies appreciably when diluents are added to the 
material being tested. S. K. T w e e d y .

P a t e n t s .
Ball m ill. P. L. Cr o w e  (U.S.P. 1,627,487—8, 3.5.27. 

Appl., [a , b ] ,  30.9.25).—A cylinder rotating on a horizon­
tal axis is divided by a vertical screen into a grinding 
chamber containing steel balls and a blowing chamber 
containing fan blades. These latter induce a current 
of hot air, which carries pulverised coal from the grinding 
chamber through the screen into the furnace. In a 
modification of the apparatus the grinding chamber 
surrounds the blowing chamber. T. S . "Wh e e l e r .

Grinding m ill. J. R. T o r r a n c e  (E.P. 270,465,
25.3.26).—In a roller mill for, e.g., paint, the material is 
fed to one end of a pair of rolls and is not removed until 
it arrives at the other end, guiding and scraping blades 
being provided. The rolls are given a considerable 
differential speed, the roll with the higher speed being of 
larger diameter than the other. They may be either 
cylindrical or frusto-conical with equal and opposite 
tapers. B. M . V e n a b l e s .

Rotary drying apparatus. H. A. M a r s t o n  ( E .P .  
270,503, 3.6.26).—Hot gases from a furnace pass first

over the outside of a rotary drying drum and then 
through the interior, counter-current to the material. 
The drum is provided with one or more enlarged zones 
containing bafiles and helical blades, which delay and 
mix the material and give the hot gases a whirling 
motion. B. M. V e n a b l e s .

Mixing and agitating machines and appliances.
B. G o l d m a n  ( E .P .  267,480, 8.2.27. Conv., 9.3.26).— 
In a tank containing liquid, which is set in motion by any 
desired means, baffles are suspended by cords or chains 
in such a way that the drag of the liquid will cause 
them to move upwards towards the surface of the 
liquid. B. M. V e n a b l e s .

Method and apparatus for leaching. A. B.
K e n n e d y  (U.S.P. 1,628,787, 17.5.27. Appl., 21.2.22).— 
A tank for leaching tannins etc. from bark has the 
bottom formed of a series of troughs of semicircular 
cross-section placed edge-to-edge. A paddle wheel 
rotating in each trough passes the material under treat­
ment into the adjacent trough against the flow of extract­
ing liquid, and prevents the material from rising to the 
surface of the liquid. T. S. W h e e l e r .

Apparatus for dissolving and filtering minerals 
and other inorganic material. Co m p , d e  P r o d . 
Ch im . e t  E l e c t r o m e t a l l u r g iq d e s  A l a is , F r o g e s , e t  
Ca m a r g u e  ( F .P .  614,862, 21.4.26. Conv., 22.4.25).— 
A  cylindrical vessel is divided into two sections by a 
filtering plate upon which the material is treated with 
the solvent. Means are provided for heating and 
agitating the material upon the plate. L. A . Co l e s .

Filtration. E .  A . A l l io t t , A . E .  H a t f ie l d , and 
A c h il l e  S e r r e , L t d . ( E .P .  270,461, 20.3.26).—To each 
batch of the soiled liquid flowing from a clothes-washing 
or cleaning machine a definite volume of filter-aid pulp 
is added at a constant rate. When the measuring vessel 
delivering to the pulp has emptied itself to a certain 
level, the vessel is refilled and the pulp diluted with 
fresh or soiled washing liquid, so that, the outflow 
remaining constant, the amount of filter aid added per 
sec. decreases in the later stages ; this compensates for 
the fact that the washing liquid carries most dirt in the 
early stages. The dilution of the pulp may be effected 
several times. The apparatus comprises mainly a 
measuring vessel with internal float which governs the 
dilution, and another float chamber which prevents any 
vacuum in the pipe conveying the washing liquor to the 
filter from affecting the delivery of filter-aid.

B. M. V e n a b l e s .

Filter. J. E. S p a l d in g  and R. L. A r c h e r  (U.S.P.
1,630,079,24.5.27. A p p l. .  20.6.24).—A n  ascending outlet

i l l a
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conduit leads from the sand bed of the filter to a descend­
ing conduit connected to it at the normal level of the 
liquid within the filter. An adjustable vent admits air 
above the liquid in the first conduit to prevent draining 
of the filter through the outlet. H. Holmes.

Purification, decoloration, and deodorisation of 
liquids and solutions. L ’U l t r a - F il t r e  D.M.S. 
(E.P. 262,131, 26.11.26. Conv., 26.11.25).—The liquid 
is passed through superposed porous membranes having 
adsorptive properties, such as nitrocellulose, cellulose 
acetate, or gelatin. The membranes are divided into 
groups which can bo put into operation independently, 
the saturated membranes being regenerated by passing 
through them in a reverse direction the same liquid at 
a changed temperature, and to which may be added other 
products or a different liquid. W. G. Ca r e y .

Apparatus for treating air or gas with liquid.
Vxsco E n g in e e r in g  Co., L t d ., and F .  C. S m it h  (E.P. 
269,790, 4.10.26).—In a wet scrubber of the type where 
a number of rotating perforated plates dip into a liquid 
bath, the perforations are provided with raised edges or 
lips on the side facing the oncoming gas, with the object 
of preventing dirty liquid being carried through the 
perforations. B. M. V e n a b l e s .

Distributing apparatus. A. M o d e r  (G.P. 428,929,
15.1.25).—Apparatus suitable for treating liquids with
gases, for crystallising salt solutions, etc. comprises a
number of superposed box-shaped structures of unequal 
height rotating about a common axis, and provided with 
helical grooves or channels. L. A. Co l e s .

Drying and separation from gases of soluble 
and/or condensable vapours and impurities. Ca r ­
r i e r  E n g in e e r in g  Co., Ltd., and S. L. G room  (E .P .  
269,714, 18.3.26).—The gases (particularly coal gas) are 
scrubbed with refrigerated water; they preferably pass 
through two chambers in series, each being provided 
with water sprayed in opposite directions to the gases 
from separate refrigerating-washing circuits, and drop 
arrestors are placed between the two chambers and 
at the final exit. The refrigerators are preferably of 
the evaporative type, and a weir, trap, or water seal 
may be provided for drawing off condensed light liquids, 
such as benzol, also the excess water due to condensation.

B. M . Ve n a b l e s .
Apparatus for the purification of gases. G. 

K o n ig  (G.P. 438,833, 7,2.25).—Dust particles are preci­
pitated by passing the gas upwards through a honeycomb 
filter in which lateral and vertical movements are 
prevented by vertical or sloping partitions which are 
intersected by cross-partitions to facilitate the precipi­
tation. A settling chamber may be attached to the 
filter. L. A. Co l e s .

Separation of gas mixtures. M. F r a n k l  ( F .P .  
613,755, 16.1.26. Conv., 16.1.25).—Liquid collectors 
used in separating gas mixtures by liquefaction are 
divided into two or more sections, or consist of separate 
apparatus provided with corrugated sheets of metal, 
the separate sections being used in rotation.

L . A. Co l e s .
Furnace for supplying drying gases. G e n e r a l  

R u b b e r  Co., Assees. of D. E. M a n s f ie l d  (E.P. 267,464,

10.9.26. Conv., 13.3.26).—A combustion chamber is 
surrounded by a jacket, and both are supplied at the 
same end with air from a common blower, the air being 
preferably delivered tangentially into the jacket. The 
united gases are exhausted either to atmosphere when 
lighting up and smoky, or to pass over the goods to be 
dried. The fuel is preferably liquid, and refractory 
material is used to promote complete combustion.

B. M. V e n a b l e s .
Kiln. Ca r b o r u n d u m  C o ., L t d . From B. M. J o h n s o n  

(E.P. 270,520, 6.7.26).—A number of heating chambers 
each provided with internal “ radiating ” combustion 
chambers are interconnected by underground flues, so- 
that air before combustion may be passed over already 
burnt material, and products of combustion may be 
used to preheat new material. B. M. V e n a b l e s .

Refrigerant. G. B a r s k y , A ssr . to  A m e r ic a n  
C y a n  a m id  Co. (U.S.P. 1,631,573, 7.6.27. Appl, 5.3.26). 
— A  m ix tu r e  o f m o n o m e th y la m in e  a n d  a m m o n ia  is  
c la im e d . H. H o l m e s .

Manufacture of an adsorbent. K. I k e d a , H .  
I s o b e , a n d  T. O k a z a w a , Assrs. to Z a id a n  H o j in  R ik - 
a g a k u  K e n k y u jo  (U.S.P. 1,630,660, 31.5.27. Appl.,
27.12.23).—See E.P. 206,190 ; B., 1924, 3.

Apparatus for the extraction and recovery of 
volatile liquids. E. A. I r o n s id e  (U.S.P. 1,631,036
31.5.27. Appl., 6.11.25. Conv., 8.11.24).—See E.P. 
246,930 ; B., 1926, 345.

Utilising the heat of materials discharged from  
furnaces and kilns. B a bco ck  & W il c o x , L t d . From 
B abcock  & W il c o x  Co. (E.P. 269,813, 11.12.26).

Refrigerating apparatus. G. Roos (E.P. 249,873,
24.3.26. Conv., 28.3.25).

[Cover for] hydro-extractors for laundry and 
like purposes. G. E . E d e n  (E.P. 270,515, 22.6.26).

Heat-retaining coverings or lagging. J. S. Gri- 
m a s o n , a n d  K e a s b e y - M a t t is o n , L t d . (E.P. 270,589,
7.12.26).

Gas-purifying plant (G.P. 438,834 and F.P. 614,442). 
—See XI.

II.— F U E L ; G A S ; DESTRUCTIVE DISTILLATION;
MINERAL OILS.

Autoxidation and anti-oxygenic action. XXII. 
Mode of action of anti-detonators. C. M o u r e u ,
C. D u f r a is s e , and R. Ch a u x  (Chim. et Ind., 1927, 
17, 531—535).—Comparison of the action of substances 
which suppress knocking with the “ anti-oxygenic ” 
action described in preceding papers (A., 1926, 581, 
1031, 1215), of which the inhibition of the
autoxidation of benzaldehyde by traces of quinol and 
the “ poisoning ” of certain catalysts may be taken as 
typical, leads to the conclusion that both actions result 
from the same cause. None of the various theories of 
knock suppression which have been proposed up to the 
present accounts fully for the facts. The theory pro­
posed by the authors is summarised in the equations :
A +  0 2 -> A [0 2] ; A[02] +  B -> A [0 ] +  B [0]; A[0] +  
B[0] —)►- A -f B +  0 2. A is the oxidisable material or
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fuel, and A[02] an unstable peroxide which, in the 
absence of the anti-knock compound B, would pass 
directly into stable oxidation products. This peroxide, 
however, in the presence of B interacts with it to form 
the two peroxides A[0] and B[0], which interact 
further, in the known manner of antagonistic peroxides, 
giving A, B, and 0 2. Some of the consequences of the 
theory are briefly discussed. A. B. M a n n in g .

Mechanism of “ knock ” suppression. H. S.
T a y l o r  (Nature, 1927, 119, 746; cf. Bgerton and 
Gates, A., 1927, 318; B, 1927, 402).—Not only do 
the lead atoms obtained on thermal decomposition oi 
lead tetraethyl function as oxidation centres, but so also 
do the free organic radicals producing homogeneous 
combustion. The effect is supplementary to the inhibi­
tory action of the metal alkyl on the oxidation of the 
aldehydes produced by partial oxidation of hydro­
carbons. A. A. E l d r id g e .

Active charcoal industry and the oxidation of 
phosphorus. E. U r b a in  (Chim. et Ind., 1927, 17, 
536—540; cf. B., 1926, 1003).—The gases produced in 
the manufacture of active charcoal by the carbonisation 
of cellulosic material mixed with phosphoric acid contain 
carbon monoxide and phosphorus vapour. It is not 
economic to burn these directly; the constituents 
therefore are separated, the carbon monoxide being used 
for any suitable purpose, and the phosphorus being 
oxidised with steam to give phosphoric acid and hydrogen. 
The latter reaction proceeds conveniently at 400—500° 
in the presence of active charcoal, which absorbs the 
phosphoric acid produced ; the speed of the reaction 
is increased by the addition of a trace of a halogen acid. 
This process is distinct from that described in the patents 
of Liljenroth (B., 1925, 242 ; 1926, 320). Since neither 
the oxidation of carbon monoxide by steam nor the 
deposition of carbon (2CO—̂ -COg+C) proceeds appre­
ciably under the conditions of the reaction, the mixture 
of carbon monoxide and phosphorus vapour may be 
submitted directly to the oxidation process, the resulting 
gas then corresponding in composition to CO-fII2. 
The disadvantage of using a shaft furnace for the pro­
duction of phosphorus, namely the low concentration 
of the latter in the exit gases, can be overcome by 
absorbing the phosphorus in active charcoal. The slag 
from this process can be used for cement manufacture.

A. B. M a n n in g .
Briquette binder containing residues from 

alcohol manufacture. W. C. M o o r e  and H. A. M y e r s  
(Ind. Eng. Chem., 1927,19,147—149).—Molasses residue 
from alcohol manufacture, evaporated down to d 1 -3 , 
will form emulsions with petroleum-pitch asphalt if 
dust from incinerator flue gases or, better, calcium 
chloride is used as an emulsifying agent. These emul­
sions may be employed as a binder in the manufacture 
of briquettes from anthracite culm. The addition of 
sulphur to the residue gives a briquette less liable to 
leaching of the binder, though it does not increase the 
strength of the briquette. A suitable binder has the for­
mula, in pts. by w t.; concentrated molasses residue, 
28; anhydrous sodium carbonate, 9 ; anhydrous 
calcium chloride, 1 0  ; sulphur, 9  ; asphalt (60°), 28 ; 
and water, 14. The solids are ground and mixed with

the residue, added to the asphalt at a temperature 
somewhat above its m.p., and boiling water is added. 
The briquettes are generally baked at 315° for 30 min.

II. M o o r e .
Sulphur in coal and coke. W. A. Se l v ig  and A. G. 

F ie l d n e r  (Ind. Eng. Chem., 1927, 19, 729—733).— 
From an examination of sixteen samples of coal and 
coke ranging in sulphur content from about 0-5 to 17% 
by the Eschka, bomb-washing, and sodium peroxide 
fusion methods, it is concluded that the last two methods 
yield results comparable with the standard Eschka 
method. The three methods are described in detail. 
The bomb-washing method requires slow and uniform 
release of the gases after oombustion, and thorough 
washing of the bomb, including valve openings etc.

C. 0. H a r v e y .
Design and operation of horizontal retort settings 

[for producer-gas]. T. H. G o l d s m it h  (Gas J., 1927, 
178, 375—380).—In producer construction, it is recom­
mended that the front wall should slope towards the 
grate in order to reduce clinker formation above the top 
steps, whilst for efficient combustion the velocity of 
producer gas and secondary air entering the combustion 
ohamber should be 9—10 ft. /sec. A regenerator is 
described which allows a uniform speed of travel of the 
gases throughout its length, a condition necessary for 
efficient working. Aluminium-coated steel tubes are 
suggested for use in regenerators at temperatures below 
900°. H. D. G r e e n w o o d .

Removal of tar fog from coal gas. N. A. Ross 
(Gas World, 1927, 8 6 , Coking Seot., 53—55).—The 
principles of the different methods of removing tar fog 
are briefly outlined, and a number of arrangements 
suitable for the recovery of tar fog on the laboratory scale 
are described. For small quantities, the most efficient 
combination is a glass-wool extractor, followed by a 
cotton-wool extractor. A glass-wool diaphragm of 
6 — 8  mm. diam. dealt successfully with the gases (730 
litres) from 5 lb, of coal carbonised in a silica retort, 
collecting 28—30 c.c. of tar. For larger quantities of 
tar fog, a laboratory modification of the Pelouze and 
Auduin extraotor, followed, if necessary, by a plug of 
cotton-wool, is recommended. A. B. M a n n in g .

Burning gases in nitrous oxide. H . B D ix o n  and 
W. F. H ig g in s  (Fuel, 1927, 6 , 232—235; cf. A., 1926, 
689).—Flames of hydrogen, methane, ethylene, and 
propylene show a marked increase in size and luminosity, 
together with the appearance of characteristically coloured 
zones when the surrounding atmosphere of air is replaced 
by nitrous oxide. Carbon is deposited from the flame of 
propylene burning in nitrous oxide, and gradually forms 
a sheath round the luminous zone. The ignition tem­
peratures of hydrogen, ethylene, and propylene in 
nitrous oxide have been determined at pressures from 
150 to 1000 mm. and times of lag from 0-5 to 5 sec., by 
the concentric tube method; the values for the three 
gases at 760 mm. and a lag of 0-5 sec. were 597°, 592°, 
and 564° respectively. The curves showing the varia­
tion of the ignition temperature with pressure exhibit 
maxima, and are similar to those for ignition in oxygen, 
the temperatures a t the corresponding pressures, how­
ever, being always lower in nitrous oxide. Nitrous
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oxide alone undergoes no appreciable spontaneous 
decomposition at temperatures below 700°.

A. B . M a n n in g .
Occurrence of synthol in the process of petroleum  

synthesis under pressure, and the synthesis from 
water-gas of paraffin hydrocarbons of high mole­
cular weight. F .  F is c h e r  and H. T r o p s c h  (Brennstoff- 
Chem., 1927, 8 , 165—167).—Wlien water-gas is passed 
over a catalyst comprising finely-divided iron and 
copper, in the ratio 4 :1 , at 280° and 10—15 atm., 
a mixture of hydrocarbons and oxygenated compounds 
is formed. As long as the catalyst is fresh, oily and 
aqueous products predominate, but after prolonged 
action a greater quantity of solid paraffins is produced. 
These adhere to the catalyst, and are extracted with 
benzene or xylene. After recrystallising, they are 
colourless and melt in the neighbourhood of 110°. Their 
mol. wt. is about 1 0 0 0 , and they are of the order of 
C7 0 H1 4 4 . W . T. K . B r a u n h o l t z .

Action of sulphur monochloride on petroleum  
hydrocarbons. E. L o r a n d  (Ind. Eng. Chem., 1927, 
19, 733—734).—Sulphur monochloride reacts vigorously 
with unsaturated compounds. With normal paraffin 
hydrocarbons the reaction is slow even upon heating, 
but side-chain paraffin hydrocarbons react more readily. 
The reaction is accompanicd by the formation of 
polymerisation products and the evolution of hydrogen 
chloride, and it is suggested that, in the case of paraffins, 
etliylenic linkings are formed, whilst ethylenic com­
pounds yield two hydrogen atoms to form hydrogen 
chloride with the formation of a triple linking. The 
reaction might serve as a test for unsaturated compounds.

C. O . H a r v e y .
Ethyl sulphate in the examination of hydrocarbon 

oils. J. N. T a y l o r  (Ind. Eng. Chem., 1927,19, 76—77). 
—The non-poisonous ethyl sulphate is used to differ­
entiate paraffins and naphthenes from aromatic and 
unsaturated hydrocarbons, the procedure, though less 
simple than that with methyl sulphate, being more 
reliable. 5 c.c. each of mixtures of white oil and benzene 
to be tested are placed with 5 c.c. of white oil in Egertz 
tubes, and 16 c.c. of ethyl sulphate are added, the 
amount of residue being observed at 25°. The results 
are comparable with the sulphonation residue, with 
a maximum error of 12%. Dips from low-temperature 
coal-tars and petroleum oils were tested with concordant 
results. H. M o o r e .

Changes in properties of four unblended mineral 
oils produced by prolonged treatment with ozone. 
M. V. D o v e r  and J. H. Cr o m w e l l  (Ind. Eng. Chem., 
1927, 19, 94—96).—Two oils of paraffin and two of 
asphaltic base were examined before and after treatment 
with ozone from a laboratory ozoniser at room tem­
perature for 8  hrs., and at 27° for 16 hrs. Lowering 
of interfacial tension has no direct relation to lowering 
of the static coefficient of friction, and in some cases 
the viscosity was inversely proportional to the coefficient 
of static friction. A more unsaturated oil is generally 
a more efficient lubricant than a more saturated one.

H . M o o r e .
Composition of gasoline as indicated by close 

fractionation. J. B. H il l , L. M. H e n d e r s o n , and

S. W. F e r r is  (Ind. Eng. Chem., 1927, 19, 128—130).— 
Four gasolines of various origins were fractionated, and 
curves prepared showing the relation between the sp. 
gr. and b.p. of the fractions. Fractionation was 
conducted in a 5-ft. Snyder column with 47 sections 
run adiabatically, with a controlled reflux of 5 :1  at 
the top, fractions of 2-5% being taken, and also in a 
16-ft. column packed with glass rings with electric 
insulation and controlled reflux, with cuts of 1  • 2 ° range. 
The curves showed regular peaks and troughs, the 
peaks (high sp. gr. and n  values and low aniline point) 
showing a concentration of the more naphthenic hydro­
carbons, and the troughs a higher concentration of the 
paraffins. All samples have their peaks and troughs in 
the same places. Re-fractionation caused the troughs 
to be lowered and the peaks raised. H. M o o r e .

Measurement of knock characteristics of gasoline 
in terms of a standard fuel. G. E d g a r  (Ind. Eng. 
Chem., 1927, 19, 145—146).—A standard fuel for the 
comparison of knocking tendencies of gasolines is made 
by mixing pure w-heptane, obtained by the distillation 
of Jeffrey pine oil with a new octane, which is fi-methyl- 
fi-isobutytyropane. A method for preparing this octane 
from tert.-butyl alcohol is given. I t  has b.p. 99-3°, 
d 0-6914, viscosity 0-00543 at 18-5°, and 1-3921. 
I t has knocking tendencies less than those of any 
commercial gasoline, whilst «-heptane has greater 
tendency to knock than commercial gasoline. By 
mixtures varying from 40 to 60% of the two substances 
respectively, any gasoline may be matched as regards 
knocking tendencies. H. M o o r e .

Bowie-Gavin process for shales. B o w i e .—See III.
Pure sulphur from gas sulphur. G l u u d , S c h o x - 

f e l d e r , and R i e s e .—See VII.
“ Spalling ” in gas retorts. R e e s .—See VIII.
Flames of atomic hydrogen. L a n g m u ir .—See XI.
E r r a t u m .—B ., 1927, 435, col. 1, line 33, fo r  “ G. 

V a r g a  ” read “ J. V a r g a .”

P a t e n t s .

Drying coal and other fuel, or other granular 
or powdered material. I n t e r n a t . Co m b u s t io n , L t d ., 
and F. H. R o s e n c r a n t s  (E.P. 265,374, 2.2.26. Addn. 
to E.P. 234,327 ; B., 1925, 577).—A central drum 
rotatably mounted on a vertical shaft carries on lugs on 
its outside a series of superimposed annular plates. 
These plates have a series of steam-heating pipes cast 
•within them, the steam and drainage connexions being 
made by two common header pipes carried on the frame 
of the rotating drum. The material to be dried falls 
on to the uppermost plate, where it remains for almost 
one complete revolution of the drum, after which it is 
scraped on to the next lower plate, and so on to the 
bottom. Preheated air is admitted to one side of the 
casing which encloses the rotating member, and, after 
passage over the material, leaves the casing on the 
opposite side. S. P e x t o n .

Coking coal. H. G. C. F a ir  w e a t h e r .  F r o m  
U r b a n a  Co k e  Co r p . (E.P. 269,994, 1.2.26).—A h e a te d  
f lu id  is  p a s s e d  th r o u g h  t h e  c o a l  u n t i l  i t s  t e m p e r a tu r e  is 
j u s t  b e lo w  t h e  t e m p e r a tu r e  a t  w h ic h  i t  b e c o m e s  p la s tic .
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The coal is then fused throughout its mass and finally 
raised to a coking temperature. I t  may be necessary 
to maintain the fused condition of the mass in order to 
permit the escape of volatile matter, the coking tempera­
ture being about 750°. The hydrocarbon vapours 
may be either assisted from the coal by the admission of 
steam to the carbonisation chamber before the tempera­
ture is raised to the coking temperature, or removed 
merely by the maintenance of a requisite temperature. 
During the initial heating stages the coal mass may be 
agitated or remain quiescent. R. A. A. T a y l o r .

Process and apparatus for coking coal. H. 6. C. 
F a ir w e a t h e r . Prom U r b a n a  Co k e  Co r p . (E.P. 270,003,
2.1.26).—The coal is heated in two stages—(a) at a 
temperature just below the critical temperature, and
(b) at a temperature sufficient to complete the coking 
process. During the first stage only, the fuel is agitated 
or tumbled, the second being completed rapidly by 
heating quickly to the temperature of evolution of 
the hydrocarbon vapours ; or the fuel may be heated 
slowly to the temperature for evolving the vapours. 
The second stage may be carried out by pouring the 
coal into a retort previously raised to the requisite 
temperature. A reservoir may intervene between 
the first stage and the retort for the second stage, the 
rate of discharge from it being so regulated as to allow 
the coal to reach the desired temperature.

R. A. A. T a y l o r .
Manufacture of briquettes. S. F. W a l t o n  (U.S.P. 

1,618,248—9, 22.2.27. Appl., 3.12.25).—(a ) W e t-
ground coal (9 pts.) of predetermined moisture content 
is mixed with an oil binder ( 1  pt.) and briquetted, (b) 
Coal is bonded with an uncarbonised water-soluble sul­
phide and waterproofed with a cellulosic agent.

S. P e x t o n .
Manufacture of activated carbon. R. T h r e l f a l l  

(E.P. 270,505, 4.6.26).—Charcoal is heated with sulphur 
or is exposed at a high temperature to sulphur vapour ; 
the charcoal is subsequently treated to remove the 
sulphur from it. The charcoal product is washed with 
an acid, then with water, and finally dried by heat alone 
or at a high temperature in an atmosphere of hydrogen.

R. A. A. T a y l o r .
Treatment of wet peat with porous materials.

E. VON N ie s s e n  (G.P. 432,712, 5.10.19).—To remove 
water from peat the latter is subdivided and mixed with 
its own weight or more of an incombustible, absorbent 
materia], e.g., pumice, porous pot, etc., in a powdered 
or small-grained form, and, after the distribution of the 
water between the peat and the added material has 
reached an equilibrium, the water is removed by 
evaporation, the added material being finally separated 
from the peat by shaking or sieving. A very consider­
able drying of the peat is thus attained without the use 
of pressure or other mechanical means.

A. B. M a n n in g .
Production of water-gas and coal-gas from bitu­

minous fuel with simultaneous recovery of am ­
monia and tar by-products. P o w e r - G a s  C o rp .,  
Ltd., and N. E. R a m b u s ii  (E.P. 270,009, 3.2.26).—In  a 
process whereby bituminous fuel is gasified in a shaft 
generator under conditions which perm it of the recovery 
of by-products, the m ixture of coal-gas and water-gas

is enriched by carburation by means which do not 
interfere with the recovery of the by-products. The 
down-run is eSected only through the generator zone, 
and the gas so made is carburetted; the up-run is 
effected both through the generator and distillation zones, 
and the gaseous products treated for recovery of by­
products. Two or more generators may work in con­
junction with one common carburettor, which may be 
heated by waste blow-gases successively from each 
generator. The blow-gases may also be used to raise 
steam for aiding the distillation of the fuel.

R. A. A. T a y l o r .
Manufacture of water-gas. N. J. B o w a t e r  (E.P. 

270,948, 28.9., 1.10., and 9.11.26).—Pulverised fuel is 
gasified by steam so highly superheated that the forma­
tion of carbon dioxide is practically precluded. The 
heat of combustion during the blow period is returned 
to the process in the sensible heat of the superheated 
steam ; the sensible heat of the water-gas and surplus 
steam preheats air for the blow period. The steam is 
raised in waste-heat boilers by the sensible heat of the 
gases produced in both blow and make periods. The 
temperature in the generator is not, during the make 
period, allowed to fall below that requisite for the 
immediate combustion of the fuel in the run period. 
Further heat may be introduced from the generator 
lining to counter the endothermicity of the water-gas 
reaction. Completeness of the reaction may be assured 
by turbulent and counter-flow of the reacting phases, 
the time and intimacy of contact being so regulated 
as to produce a product equivalent to the equilibrium 
product of a lower temperature. R. A. A. T a y l o r .

Manufacture of carburetted water-gas. A. C.
K l e i n , Assr. to S t o n e  &  W e b s t e r , I n c . (U.S.P. 
1,630,300—1,31.5.27. Appl., [a ], 26.2.21, [b ], 18.11.21). 
—The plant comprises a generator, a carburettor, and a 
superheater, (a ) The fuel bed is heated by an air- 
blast ; the blast gases are excluded from the carburet­
tor, which is simultaneously treated with air to burn 
out any carbon deposit from the previous gas-making 
cycle and to heat the carburettor. Steam is introduced 
through the fuel bed, and the water-gas is then heated 
and enriched with oil in the carburettor, (b ) Air- 
blasting of fuel occurs in the generator, and the hot blast- 
gases are passed through the carburettor ; steam is then 
passed into the heated fuel in the generator to form 
water-gas, which is passed into and enriched in the car­
burettor ; and, finally, the carbon deposit in the car­
burettor is burned with air, the products of combustion 
from the generator being excluded. The oil used for 
carburation is such as will leave a substantial carbon 
residue. R. A. A. T a y l o r .

Eliminating carbon monoxide in the exhaust of 
intemal-combustion engines. M. von  W e r t a o r  and 
S. Ca p l a n  (E.P. 270,541, 26.8.26. Conv., 19.6.26).— 
Attached to the exhaust pipe is a shell containing absor­
bent baffles placed transversely to the path of the gases. 
The baffles are holders filled with gas-absorbing material, 
together with a reagent capable of oxidising the carbon 
monoxide. R* A . A. T a y l o r .

Separation of tar and ammonia from fuel gases. 
W . C. H o l m e s  & Co., L t d ., J. P a r k e r , and D. M.
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H e n s h a w  (E.P. 270,852, 5.3.26).—The condensing 
chamber is situated above and in communication with, 
the vessel into which the condensate is received, both 
vessels being provided with cooling means. The receiver 
has outlets at different levels in order that the aqueous 
and tarry extracts may be drawn off separately. Alter­
natively, the height of the means for drawing off tar may 
be adjustable, so that the level of the tar may be varied 
in the space in which the liquor collects and the liquor 
drawn off through an outlet provided.

R . A. A. T a y l o r .
Extraction of [aromatic] hydrocarbons from 

[coal] gas. A. P. B j e r r e g a a r d ,  Assr. to D o h e r t y  
R e s e a r c h  Co. (U.S.P. 1,624,206, 12.4.27. Appl.,
17.1.22).—Coal-gas, freed from tar, ammonia, and pyrid­
ine, is washed with mineral oil at about 90° to separate 
phenolic compounds, and then with mineral oil at 
ordinary temperature to separate benzene and toluene. 
Due to the absence of phenolic compounds, no frothing 
occurs in the subsequent steam-distillation of the mineral 
oil containing aromatic hydrocarbons. T. S. W h e e l e r .

Gas-purifying apparatus. D e u t s c h e  E rdol-A.-G. 
and K. B o m c k e  (E.P. 271,018, 8.3.27).—The dry removal 
of dust from gas is effected by means of a dust-separating 
chamber, leading to and from which are several restricted 
passages through which the gas passes in a horizontal 
direction at a uniform velocity. These equalising 
devices consist of small objects, e.g., glass or aluminium 
beads, shingle, etc., arranged between wire grids, which 
are so arranged as to offer a minimum of resistance, 
and are suitably spaced from each other. Each equalising 
device has a filling port at the top and an emptying port 
at the bottom, and from one device to the other plates 
may stretch, the gas passing between them, and the 
dust collecting upon ribs, waves, etc., which are arranged 
in staggered relation with each other.

R . A. A. T a y l o r .

Process and apparatus for distilling small 
samples of coal. R. G e i p e r t  (E.P. 267,082, 22.9.26. 
Conv., 4.3.26).—The experimental retort is already 
heated at the temperature of the test. A sample of coal 
is introduced in the form of a moulded block or of a 
number of blocks of regular shape and size, which 
can be strung together on a wire. The blocks thus 
occupy the same space in the retort, and accurate 
comparative tests can be made by successive distillations 
with similar blocks. The retort is enclosed in an exter­
nally-heated heat accumulator, or the retort itself 
forms a heat accumulator. A gas-tight, refractory 
tube having one end within the retort and the other 
outside may be used to introduce the coal and to lead 
off the gaseous products of distillation. The length 
of the tube inside the retort should be at least twice the 
internal diameter of the tube. The tube should be 
vertical, and have at its outer end a stopper through 
which passes the wire holding the blocks, the wire being 
held by a clip so that it can be released for dropping 
the blocks down the tube. R. A. A. T a y l o r .

Preparation of synthetic petroleum hydro­
carbons. E . Lege (F.P. 602,007, 17.11.24).—Coal, 
alkali or alkaline-earth salts, alkali or alkaline-earth 
carbonates, and water are allowed to  in teract under

pressure and at the necessary temperature. After 
being brought into • contact with alkali or alkaline- 
earth chlorides in a further working chamber, the 
gas mixture produced is allowed to interact at 400— 
700° in the presence of iron and other metals or 
metallic oxides as catalysts, then passed over 
iron or copper at 300—400°, and the products condensed 
in the solid or liquid form. The residual gases are used 
for heating purposes. A. B. M a n n in g .

Fuel for internal-combustion engines. E. G. E. 
M e y e r  (E.P. 270,772, 12.11.25).—Hydrocarbon distil­
lates having initial b.p. of 70—80° and final b.p. of 175— 
225°, and of which not more than 5%  distils below 80°, 
whilst only a relatively small proportion boils above 160°, 
are rendered suitable for use in internal-combustion 
engines by the addition of up to 5%  of commercial ether, 
together with a small proportion of a substance adapted 
to retard the spontaneous evaporation of the ether (e.g., 
phenol, benzoic acid, ammonia). C. O. H a r v e y .

Regeneration of lubricating oils. H . B e n s m a n n  
(E.P. 268,284, 16.10.26. Conv., 25.3.26).— In the re­
covery of used motor oils by removal of colloidally 
dispersed particles of soot and graphite, and of decom­
position (cracking) products from the oil, it is treated at 
40—70° with substances which exert a polymerising 
action on the decomposition products (e.g., stannic 
chloride, aluminium chloride, sulphuric or phosphoric 
acid, etc.), whereby asphaltic substances are precipitated 
and carry down with them the colloidal carbon. The 
oil passes from a settling tank to a filter containing 
hydrated aluminium magnesium silicate, which adsorbs 
organic acids and tarry products. C. O. H a r v e y .

Manufacture of a lubricant. A. E. B e c k e r ,  Assr. 
to S t a n d a r d  D e v e l o p s i e n t  Co. (U .S .P . 1,628,646,
17.5.27. Appl., 21.11.24).—Soap is added to a hydro­
carbon oil having lubricating properties, the mixture 
being then heated at between 176° and the b.p. of the 
oil. H. R o y a l- D .v w s o n .

Lubricant. H. H. W i l l o c k ,  S. J. C a p la n ,  and J. E. 
B a b b , Assrs. to W a v e r l y  O i l  W o r k s  Co. (U.S.P. 
1,625,969, 26.4.27. Appl., 30.8.21. Renewed 3.9.26).— 
A lubricant for use at high temperatures comprises 
petroleum oil, aluminium oleate, oleic acid, and a small 
proportion of a calcium soap. T. S. W h e e l e r .

Treating hydrocarbon oils. W . L. C o u l t a s ,  j u s .  
(U.S.P. 1,628,532, 10.5.27. Appl., 12.7.20).—The tem­
perature of the oil is gradually raised by passage through 
heating coils contained in a series of furnaces, and free 
hydrogen at a temperature above 760° is introduced into 
each coil at the point where the oil has reached the 
vaporisation state. The vapours are fractionated and 
the high-boiling condensate from each column is re-treated 
in a second furnace. C. 0 .  H a r v e y .

Distilling and cracking hydrocarbon oils. S. L. 
T i n g l e y  (U.S.P. 1,627,937—8, 10.5.27. Appl., [a ] ,  
12.10.23, [b ], 28.12.23).—(a )  The oil is heated in a 
water-jacketed coil contained in a furnace, the water in 
the jacket flowing in the same direction as the oil, and 
protecting the latter from direct heat from the furnace. 
The oil is thus progressively heated and vaporised, and the 
vap.our superheated at the same progressively increasing 
temperatures as those of the water and the superheated
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steam formed, (b) The coil is divided into horizontal 
sections, and means are provided for the automatic control 
of the oil level. Prior to heat-treatment, the oil is 
subjected to radioactive emanations. C. 0 .  H a r v e y .

Absorption and distillation of hydrocarbons.
D. L. N e w t o n  (U.S.P. 1,628,055,10.5.27. AppL, 9.12.25). 
—Each of a series of superimposed chambers carries 
a partition holding an absorbing liquid medium, and the 
gases pass upwards from one chamber to another, the 
rate of flow of gas into each chamber being controlled 
independently of the rate of flow into other chambers.

C. 0. H a r v e y . 
[Cracking] treatment of hydrocarbon oils. C. P .  

D u b b s , Assr. to U n iv e r s a l  O i l  P r o d u c t s  Co. (U.S.P. 
1,628,127, 10.5.27. Appl., 17.12.21).—Oil under pressure 
passes through a heating zone, and thence to a distilling 
zone, whence the vapours are withdrawn. The oil 
supply to the heating zone is controlled by the liquid 
oil level in the distilling zone, and the oil in the former is 
kept in circulation. C. 0. H a r v e y .

Treatment of petroleum residue. J. C. M o r r e l l , 
Assr. to U n iv e r s a l  O i l  P r o d u c t s  Co. (U.S.P. 1,618,669,
22.2.27. Appl., 28.6.26).—The liquid medium is sepa­
rated from cracked petroleum residue containing sus­
pended coke-like particles, and the residue is rendered 
homogeneous, so that the suspended particles are 
stabilised in the mixture with the residual oil, and the 
product assumes a creamy consistency. S. P e x t o n .

Extraction and decomposition of bitumen.
D e u t s c h e  E r d o l  A.-G. (G.P. 437,210, 12.11.25).— 
Bituminous materials, in particular brown coals, are 
extracted with liquid sulphur dioxide at moderately 
high temperatures. At 70—80° the whole of the montan 
wax can be brought into solution, whilst at lower tem­
peratures only the resinous materials can be separated.

A. B. M a n n in g .

Recovery of volatile solvents [from gas]. R.
O e r t e l , Assr. to M e t a l l b a n k  u . M e t a l l u r g is c h e  Ge s .
A.-G. (U.S.P. 1,631,052, 31.5.27. Appl., 8.6.26. Conv.,
7.4.24).—See E.P. 266,145 ; B ., 1927, 319.

Purifying gases [from iron carbonyl]. J. Jannek, 
Assr. t o  I .  G. F a r b e n in d . A.-G. (U.S.P. 1,631,823,
7.6.27. Appl., 8.6.25. Conv., 16.6.24).—See E.P. 
247,050 ; B., 1926, 351.

Delivery of pulverised fuel to furnaces, kilns, etc.
H. A. P r o c t e r  (E.P. 265,434, 12.5.26).

Apparatus for cooling coke and the like. G. M.
G il l  (E.P. 265,337, 10.12.25, and 28.5.26).

Apparatus for receiving coke discharged from 
retorts used in gas manufacture. F. J. H a r r is s o n  
and J. W. D r a k e  (E.P. 271,260, 16.6.26).

Controlling gas burners for furnaces. J. K e it h  
& B l a c k m a n  Co., L t d ., and G. K e it h  (E.P. 270,786, 
5.2. and 19.11.26).

Utilisation of ultra-violet rays for supporting 
combustion in heat engines and the like. H. A.
G i l l . From St u d ie n g e s . f u r  W ir t s c h a f t  & 
I n d .m .b .H .  (E.P. 269,808, 9.11.26).

Ammonium sulphate and bisulphate, and sulphur 
(E.P. 250,990).—See VII.

Resins from hydrocarbons (U.S.P. 1,627,054).— 
See XIII.

I l l — TA R  AND TA R  PRODUCTS.
The Bowie-Gavin process and its application to 

the cracking of tars and heavy oils, and to the 
recovery of oil from sands or shales. C. P. B o w ie  
(U.S. Bur. Mines, Tech. Paper 370, 1926. 42 pp.).— 
The possibility of cracking tars, heavy oils, etc. without 
the formation of excessive carbon deposits in the appa­
ratus is claimed. The oil is mixed with varying propor­
tions of inert material such as shale, sawdust, etc. which 
retains the greater part of the carbon formed. Labora­
tory experiments showed that on heating heavy oils, 
tar, etc. with finely-ground shale in a small retort at 
about 400°, a yield of 75—85% of oil of d 0-934 was 
obtained, the loss consisting of fixed gas and carbon. 
Preliminary work indicated that on a commercial scale 
it would be necessary to feed the oil-inert mixture 
and to extract the inert residue continuously, to maintain 
the mixture in thin layers to prevent over-heating, and 
to remove the vapour and any condensate immediately 
from the retort. A continuous semi-commercial appa­
ratus is described, the throughput being 1 2  barrels of 
oil per day. The base of the retort consists of a plate 
composed of a number of cast-iron hollow segments 
with tongued and grooved joints, arranged in three 
concentric rings, the whole being 8  ft. in diameter. 
Supported on this plate is a wrought-iron cone fitted 
with a feed pipe and a vapour outlet pipe. Any oil 
refluxing in the cone is trapped and drained to the 
vapour outlet. The oil and inert material are mixed 
externally and, after preheating, fed on to the plate, 
where the mixture is kept in motion by rabble arms 
rotated by a central shaft passing through the apex 
of the cone. The spent material is forced to the 
periphery of the plate by the rotation of the arms, and 
falls into a pocket cast in one of the plates, from which 
it is removed by a spiral conveyor. The retort is heated 
by hot gases passing through the hollow segments of 
the plate from the periphery to a central flue below 
the apparatus. The following results are typical of 
those obtained from cracking Casmalia crude oil 
(d 0-9935). Oil used, 65 gals.; shale added, 590 lb.; 
oil recovered, 58 gals, (d 0-934) =  81% recovery; gas 
produced, 2130 cub. ft., calorific value 741—1203
B.Tli.U./cub. ft. On distillation, the cracked oil gives 
gasoline (0—220°) 17%, kerosene (220—275°) 15-5%. 
The viscosity of the residue above this temperature is 
such as to render it suitable for fuel purposes.

H. D . G r e e n w o o d .

Viscosity curve of coal tar and the question of 
its mathematical validity. H. M a l l is o n  and 
F. S o l t a u  (Brennstoff-Chem., 1927, 8, 169—173; 
cf. Spiers, J.S.C.I., 1926, 45, 396 t).—Results obtained 
with two gasworks tars indicate the impossibility of 
determining the viscosity at 25° from observations at 
only two other temperatures, although Spiers formula 
affords information if a greater number of different 
observations are made. In practice, however, a few
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viscosity determinations at higher and lower tempera­
tures are sufficient, without the introduction of mathe­
matical formulae, which cannot be expected to be 
generally valid for a mixture of the complexity of 
coal tar. W. T. K. B r a u n h o l t z .

Tar fog from gas. Boss.—See II.
P a t e n t s .

Tar preparations. P r o d o r it e  S.A. (Swiss P. 
113,922, 25.2.25).—Tar is treated with a solvent, e.g., 
“ gasol,” heated, with stirring, at 300°, allowed to 
settle, the solution of heavy tar oils drawn off, and any 
solvent still remaining in the residue removed by dis­
tillation. The residue can be used as cement in the 
construction of concrete vessels resistant to hot water.

A. B. M a n n in g . 
Manufacture of fluorescent oil. L . L il ie n f e l d  

(U.S.P. 1,625,415, 19.4.27. Appl., 23.7.24. Eenewed
30.12.26).—See E.P. 163,271 ; B., 1922, 50 a .

Tar from gas (E.P. 270,009 and 270,852).—See II. 
Fractional distillation (Austr.P. 104,137).—See II. 
Wood preservative (6 .P. 435,146).—See IS .

IV .— DYESTUFFS AND INTERMEDIATES.
P a t e n t s .

Manufacture of anthraquinone derivatives. 0. Y.
I m r a y . From I .  G-. F a r b e n in d . A.-G. (E.P. 270,840,
25.2.26).—When anthraquinone or one of its homologues 
is heated below 180° with an arylamine salt having a 
free ^-position, diaminodiarylanthrones of the type,
CO < & & >  C(C6 H,j ■ NII2)2, are obtained. At higher
temperatures meso-^p'-diaminodiarylanthracenes are 
formed. 9 : d-Bis-'p-aminopkenylantkrone, m.p. 29S°, 
and 9 : 2-bis-(‘l'-ami?io-3'-methtjlphenyl)anthrone, m.p. 
255°, are obtained from aniline and o-toluidine hydro­
chlorides, respectively, by heating with anthraquinone at 
175° (oil-bath temperature). At 185—ISO0 the products 
are 9 : 10-bis--p-aminophenylanthracene, m.p. 300°, and 
9 :10 - bis-(4'- amino - y^metkylphenyl)anihracene, m.p. 
above 300°. C. H o l l in s .

Manufacture of anthraquinone derivatives. 
B r it is h  D y e s t u f f s  Co r p ., A. S h e p h e r d s o n , W. W. 
T a t u m , and H. M. B u n b u r y  (E.P. 270,778, 11.1.26).— 
Acylated 1 : 4-diaminoantliTaquinones {e.g., mono- and 
di-benzoyl derivatives and the dioxamic acid) are ob­
tained in a single operation by treating leuco- 1  :4- 
diaminoanthraquinone with acylating agents in nitro­
benzene or nitrotoluene, the solvent acting also as an 
oxidant (cf. E.P. 271,023 ; following abstract).

C. H o l l in s .
Manufacture of anthraquinone intermediates.

B r it is h  D y e s t u f f s  Co r p ., A. Sh e p h e r d s o n , W. W. 
T a t u m , and H. M. B u n b u r y  (E.P. 271,023, 11.1.26).— 
Halogenated 1 : 4-diaminoanthraquinones (e.g., 2 : 3- 
dichloro- 1  : 4-diaminoanthraquinone) are obtained in 
a single operation by treating leuco- 1  : 4-diamino- 
anthraquinone with halogenating agents in an inert 
or oxidising solvent (e.g., dichlorobenzene or nitro­
benzene). C. H o l l in s .

Manufacture of anthraquinone intermediates. 
B r it is h  D y e s t u f f s  Co r p ., a n d  W. W. T a t u m  (E.P.

270,779, 11.1.26).—Leuco-1 : 4-diaminoanthraquinones 
(e.g., leuco-derivatives of 1: 4-diamino-, 1 : 4-dimethyl- 
amino-, 8 -amino-l : 4-dimethylamino-5-hydroxy-, 1 : 4- 
dimethylamino-5-hydroxy-, and 1 : 4-dimethylamino-5 : 
6 -dikydroxy-anthraquinones) are oxidised by heating 
a salt (e.g., the hydrochloride) of the leuco-base in an 
oxidising solvent (e.g., nitrobenzene) or in an inert solvent 
with an added oxidant. C. H o l l in s .

Manufacture and application of new dyes. 
Soc. Ch e m . I n d . in  B a s l e  (G e s . f ü r  C i ie m . I n d . in  B a s e l ) 
(E.P. 258,854, 8.9.26. Conv., 24.9.25).—Dyes, especially 
suitable for chroming on wool, are obtained by the 
action of formaldehyde and sodium bisulphite on the 
azo dyes formed by coupling diazotised l-amino-2 - 
naphthol-4-sulphonic acid with a- or /3-naphthol. 
Wool is dyed from a formic or acetic acid bath, and on 
chroming gives deep black shades. C. H o l l in s .

Manufacture of alkylnaphthalenes chlorinated 
in the nucleus. I. G. F a r b e n in d . A.-G. (E.P. 263,844,
29.12.26. Conv., 29.12.25).—Alkylnaphthalenes are
chlorinated in the presence or absence of a solvent such 
as ether or carbon tetrachloride by treatment with 
sulphuryl chloride. l-CMoro-i-methylnaphtlialene, b.p. 
278—283°, l-clüoro-2-methyhiaphthalene, b.p. 273—275°, 
a monochloro-2 : %-dimelliylnaphtlialene, m.p. 39°, b.p. 
293—297°, and a dichloro-2 : Q-dhnethylnaphthalene, m.p. 
135°, b.p. 328—333°, are described. C. H o l l in s .

New azo dyes and process of dyeing cellulose 
acetate. B r it is h  D y e s t u f f s  Co r p ., J. B a d d il e y , and 
J. H il l  (E.P. 270,428, 12.2.26).—Brown shades fast to 
light and washing are obtained on cellulose acetate 
materials by the use of insoluble disazo dyes of the type : 
nitroarylamine —)*- amine —)>- amine of the benzene series. 
Suitable first components are m- and j)-nitroanilines, 
2 : 4-dinitroaniline, picramic acid, 4 : 5-dinitro-a-naph- 
thylamine, etc. The middle component may be aniline, 
m-toluidine, cresidine, a-naphthylamine, l-amino-2 - 
naplithyl ethyl ether, etc. Suitable end components are 
m-phenylenediamine, m-toluidine, cresidine, and the like. 
Sulphonic groups must be absent. The dyeing may be 
done from an aqueous suspension in the presence of a 
dispersing agent. C. H o l l in s .

Manufacture of new azo dyes and process of 
dyeing. B r it is h  D y e s t u f f s  Co r p ., J. B a d d il e y , 
P. Ch o r l e y , and R. B r ig h t m a n  (E.P. 270,446, 24.2, 
and 8.4.26).—Azo dyes obtained by coupling diazo 
compounds, excepting diazotised aminonaphthols and 
their derivatives, with 8  : 8 '-dihydroxy- 2  : 2 '-dinaphthyl- 
amine- 6  : 6 '-disulphonic or -3 : 3' : 6  : 6 '-tetrasulphonic 
acid (“ di-y-acid ” or “ di-2 R-acid ”) give level dyeings 
on viscose and other regenerated cellulose silks. In 
suitable cases the dye may be diazotised on the fibre and 
developed, or may be coupled on the fibre with diazo 
components. Thirteen examples are given, the shades 
being brown to violet, blue, and black. C. H o l l in s .

Separation of aromatic amines (E.P. 270,930).— 
See XX.

V .— F IB R E S ; T E X TILES; C ELLU LO SE; PA PE R .
Effect of partial hydrolysis on the alkali solu­

bility of wood. L. F. H a w l e y  and W. G. Ca m p b e l l  
(Ind. Eng. C h e m ., 1927, 1 9 , 742—744).—Sitka s p ru c e
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sawdust was treated with varying concentrations of 
hydrochloric acid (0-5—15-0%) for 6  lirs. at 1 0 0 °, and 
the product analysed both before and after treatment 
with 1 % sodium hydroxide solution at 1 0 0 ° for 1  hr. 
Whilst the original wood could be completely accounted 
for by determinations of cellulose, lignin, “ pentosans 
not in cellulose ” (i.e., total pentosans — pentosans in 
crude cellulose) and water-soluble (total 1 0 2 %), this 
was not so in the case of the partially hydrolysed products 
(total 93—98%). The latter probably contain a cellu­
lose degradation product which does not appear in the 
above determinations, and is not present in the original 
wood. The solubility of cellulose in 1% sodium 
hydroxide at 1 0 0 ° was considerably increased by acid 
hydrolysis, whilst that of lignin was only slightly affected. 
Very mild hydrolysis, which had little influence on 
cellulose, considerably increased the alkali-solubility of 
the pentosans present. The total alkali-solubility of 
partly decayed wood was much greater than that of wood 
which had been hydrolysed to the same extent, i.e., 
had suffered equal loss in weight. W. J. P o w e l l .

Constants of cellulose pulp. Change with time 
of cooking. J .  Ch in t s c h in  (Zellstoff u . Papier, 1927,
7, 235).—Prolonged boiling of pulp results in decrease of 
its lignin content, suppression of the bromine number or 
chlorine factor, decrease in the quantity of active chlorine 
absorbed in bleaching, and increase in the amount of the 
fibre stained by Congo Red. The copper number 
(Schandrock and Haen-Low) increases, and correspond­
ingly the resistance to baryta (which refers to increase 
in the quantity o f ' cellulose decomposition products) 
decreases. Decrease of the total sulphur dioxide content 
of the cooking liquor apparently produces an increase 
in the pentosan content. Fluctuations in the a-cellulose 
content show no definite relation to the duration of 
boiling, concentration of the liquor being apparently a 
more important factor, but definite conclusions cannot 
be drawn owing to the insignificant differences in the 
amounts of a-cellulose. The duration of boiling exerts a 
proportionally smaller action on the decrease of the resin 
content, whilst the amount of ash is also decreased by 
prolonged cooking. B. P. R id g e .

Pulping of pine wood by the sulphite process.
C. G. S c h w a l b e  and K. B e r n d t  (C e llu lo seeh em ., 1927,
8 , 6 6 —6 8 ).—A criticism of Hiigglund’s conclusions (B., 
1927, 294). The latter’s own results show that pine 
wood after extraction with benzene or ether alone cannot 
be successfully pulped by the sulphite process, even 
under the conditions used in his sealed-tube experiments, 
which differed widely from those obtaining on the large 
scale in regard to such factors as time of boiling, means 
of agitation, acid concentration, maximum pressure, 
and size of chips. His conclusion that the age of the 
wood has no effect on the pulping properties is not valid 
for the same reason. W. J. P o w e l l .

Recovery of solvents. W ie s e n t h a l .— S ee I.
Nitrocellulose for lacquers, v o n  M u iil e n d a h l  a n d  

S c h u l z .— S ee XIII.
Sulphite extract as tanning material. W a l l a c e  

a n d  B o w k e r .— S ee XV.

P a t e n t s .
Manufacture of artificial silk. F. C. N ie d e r h a u s e r  

and A. E. S u n d e r l a n d , Assrs. to V is c o s e  Co. (U .S .P . 
1,625,562, 19.4.27. Appl., 9.11.20).—In the manufac­
ture of viscose silk, the addition of glue (2 %) to the 
sulphuric acid setting bath restricts the deleterious 
action of the acid on the filament and inhibits the 
crystallisation of any salt left in the filament after 
removal from the bath. T. S . W h e e l e r .

Preparation of hollow artificial textile fibres 
from viscose. B r it is h  E n k a  A r t if ic a l  S il k  Co., 
L t d . From N . V . N e d e r l a n d s c h e  K u n s t z ijd e f a b r . 
(E .P .  253,477, 5.3.26).—Solutions of low viscosity, such 
that when tested by the steel ball method the time of 
descent is 3 sec. or less (steel ball  ̂ in. diameter, length 
of tube 8  in.) are spun, without degasification, into a 
bath which precipitates the viscose quicldy. The 
presence of a zinc salt (e.g., 2 % of zinc sulphate) in this 
bath is an advantage, and a finely-powdered solid (e.g., 
pumice) may be mixed with the viscose before spinning 
in order to promote the formation of gas bubbles in the 
fibres. B . P .  R id g e .

Manufacture of plastics. L . L il ie n f e l d  (U.S.P. 
1,625,416, 19.4.27. Appl., 9.1.26. Conv., 15.5.20).— 
The products described in E.P. 163,271 (B., 1922, 50 a ) 
are of value as plasticising agents for cellulose ethers.

T. S. W h e e l e r . 
Composition for use in making sulphate or kraft 

pulp. H. B. K i p p e r  (U.S.P. 1,629,393,17.5.27. Appl.,
26.11.24).—Sodium hydrogen sulphate mixed with 
sufficient sodium carbonate to give sodium sulphate, is 
added to black liquor from the sulphate-cellulose 
process before evaporation, to make up losses in 
sodium sulphide during the process. T. S. W h e e l e r .

Insulating material for electric condensers and 
the like. J. L a iio u s se  (E.P. 251,970, 27.4.26. Conv.,
8.5.25).—A dielectric for condensers consists of paper 
etc. impregnated with compounds of the amide series 
solid at ordinary temperatures, but fusible at conveni­
ently low temperatures, particularly urethanes, anilides, 
carbamides, their sulpho- and chloro-derivatives. By 
adding to the amide a small quantity of a second 
substance, the two being reciprocally soluble, a sufficient 
amount of eutectic (m.p. 30—70°) is formed at the end 
of cooling, acting as a binding agent, and thus avoiding 
the detrimental effects of a break in the dielectric mass 
on solidification. S. S. W o o l f .

Production of insulating paper containing phenol 
resins. C. A. H a a n e n , Assr. to F e l t o n  & G u illea u a ie  
Ca r l  s t o r k  A.-G. (U.S.P. 1,630,424, 31.5.27. Appl.,
27.11.26. Conv., 29.4.26).—Phenol resin solutions are 
added to fibrous pulp in which the water has been replaced 
by solvents for phenol resins, and the resin is precipitated 
in and on the fibres by the addition of water. The mass 
is worked up to form paper and pressed articles.

S. S . W o o l f .
Treatment of fibres for spinning. L . U b b e l o h d e  

(U.S.P. 1,629,241, 17.5.27. Appl., 26.6.25. Conv.,
23.2.25).—See E.P. 254,357 ; B., 1926, 782. 

Manufacture of artificial silk or the like. J. O.
Z d a n o w ic h  (U.S.P. 1,630,285, 31.5.27. Appl, 12.8.26. 
Conv., 6.5.25).—See E.P. 260,642 ; B ., 1927, 103.
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Machine for grinding paper pulp. K. 6. V. 
S S rb o m  (E .P. 262,070, 27.10.26. Conv., 27.11.25).

Filtration (E.P. 270,461).— See I.
Dyeing cellulose acetate (E.P. 270,428).—See IV.
Dyeing process (E.P. 270,446).—See IV.
Ligno-tanning materials (U.S.P. 1,629,448).— See 

XV.

V I.— BLEACH ING ; D Y EIN G ; PR IN T IN G ; FINISHING.
Chlorine in bleach liquors. H a u s n e r .—See VII.

P a t e n t s .
Dyeing artificial silk. B rit is h  D y e s tu ffs  Corp., 

J .  B add iley , P. C horley , and R . B righ tm an  (E.P. 
270,883, 16.4. and 11.9.26).—Regenerated cellulose 
[e.g., viscose) silks are dyed in level shades by azo dyes 
made by coupling suitable diazo components (1 or 2 mols.) 
with compounds of the type : . q j j
in which R  represents a carb- / 
onyl or thiocarbonyl group R |N H ( 
or a straight chain made up 
of two or more methylene 
and /or carbonyl groups. Suitable diazo components are 
aniline, its homologues and derivatives (including 
carboxylic and sulphonic acids), naphthylamines and 
their sulphonic acids. 23 examples (reds, violets, and 
browns) are given, the coupling components being 
8 : 8 '-dihydroxy-2 : 2'-dinaphthylcarbamide-6 : 6'- 
disulphonic acid, the corresponding thiocarbamide, 
N N '-S  : 8'-dihydroxy-6 : 6'-disulpho-2 : 2 '-dinaphthyl- 
ethylenediamine (R =  -CH : CH-), N N '-S  : 8'- 
dihydroxy-6 : 6'-disulpho-2 : 2'-dinaphthylglycinamide 
(R =  -CO•Glia'), 8 : 8'-dihydroxy-2 : 2'-dinaphthylox- 
amide-6 : 6'-disulphonic acid (R == -CO-CO-), and 
N N '-S  : 8'-dihydroxy-6 : 6'-disulpho-2 : 2'-dinaphthyl- 
ay-diaminoacetone (R =  •CH2-CO-CH2-). In  suitable 
cases the dyes may be developed or coupled on the 
fibre. C. H o llin s .

Dyeing mixed textiles. I. G. F a r b e n i n d .  A.-G., 
Assees. of F a r b w .  v o rm . M e i s t e r ,  L u c iu s ,  &  B r u n i n g  
(E.P. 247,224, 8.2.26. Conv., 7.2.25).—Wool and silk 
in mixtures are equally dyed in level yellow to orange 
shades by pyrazolone dyes containing one or more 
carboxylic ester groups in the diazo or the coupling 
components or in both. Only such sulphonic or free 
carboxylic groups as are necessary to give the requisite 
solubility should be present. Examples are : o-chloro- 
aniline —)>- ethyl l-j;-sulphophenyl-5-pyrazolone-3-carb- 
oxylate ; ethyl anthranilate — l-?)-sulphophenyl-3- 
methyl-5-pyrazolone ; ethyl m-aminobenzoatc — ethyl
l-j>-sulphophenyl-5-pyrazolone-3-carboxylate. The pre­
paration of ethyl l-(6'-sulpho-2' : 4'-dimethylphenyl)-5- 
pyrazolone-3-carboxylate from JB-4-xylidine-5-sulphonic 
acid is described. C. H o l l i n s .

Finishing, mercerising, and ornamenting tex­
tiles. E. H a u s h e e r  (E.P. 266,466, 24.8.25).—The 
m aterial is treated  wholly or locally with a solution 
containing 8— 18% of sodium hydroxide as basis, with 
or w ithout the addition of 0-1%  or more of natural silk, 
other protein, or agar-agar, and/or up to  5% of dissolved 
cellulosic m aterial which m ay also contain pigments or 
powdered metal. I t  is then  subjected to the  action of

ammonia, carbamide or its derivatives, washed with acid 
and water, and dried. Alternatively, 2—10% of 
ammonia is added to the sodium hydroxide, the material 
treated therewith, mangled down to about twice its 
original weight, subjected in the tensioned state for 
several minutes to a temperature of — 7° to — 12°, and 
then treated with a 5% sulphuric acid solution, washed, 
and dried; or the material impregnated with sodium 
hydroxide is exposed to an ammonia atmosphere at a 
temperature of — 7° to — 15°. Before acid washing, 
the excess of the impregnating agent is removed by 
brushing, mangling, or scraping, treated yarns being 
passed through circular holes, corresponding to the 
thread diameter, in divided, hinged bars. Tensioning of 
the material may be regulated to produce various effects.

B. P. R id g e .
Application of dyes (E.P. 258,854).—See IV.
Algin compounds (U.S.P. 1,625,301).—See XX.

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

Preparation of sulphuric acid from gypsum.
H. M o l i t o r  (Chem.-Ztg., 1927, 51, 329—332, 370—373). 
—Details are given of the important deposits of gypsum 
and anhydrite on the Moselle followed by an account of 
the various methods which have been proposed to utilise 
them as a source of sulphuric acid. The Bambach process 
effects the decomposition of gypsum at 1400° by means 
of the surface combustion of producer gas with air on 
the gypsum itself, which is crushed to small pieces, but 
not powdered. Alternatively, the air may be shut off 
at intervals so as to allow the alternate formation and 
decomposition of calcium sidphide. The principal 
difficulty is the tendency to slagging, due to the closeness 
of the decomposition temperature to the m.p. of calcium 
sulphate, and the risk of formation of basic sulphate or 
sulphite of lower m.p. Anhydrite is more difficult to 
work than gypsum. The quicklime produced is “ dead- 
burnt.” With care, however, the process can be carried' 
out successfully. Basset heats gypsum in a rotary 
furnace with clay and coal, steam being blown in, pro­
ducing cement as residue. The Bayer process, by which 
2800 tons of sulphur trioxide are produced monthly at 
Leverkusen, uses powdered anhydrite and waste calcium 
sulphate. This is mixed with powdered shale and coke, 
and fired with powdered coal in rotary cement kilns, in a 
slightly oxidising atmosphere. The gas contains 6 —7% 
S02. The B.A.S.F. have given large-scale trials to a 
process in which gypsum is allowed to interact with 
magnesia and carbon dioxide, whereby it is partly 
converted into magnesium sulphate. The latter is 
decomposed by heating with powdered coke at 450— 
500°. The calcium carbonate produced as a by-product 
is difficult to dispose of. This difficulty also arises with 
the process operated by the same firm on a large scale in 
which the magnesia is replaced by ammonia. In the Bam­
bach process the carbon dioxide is replaced by sulphur 
dioxide. In this case the by-product is calcium sulphite, 
which is either sold as such, or converted into sulphate by 
interaction with sodium hydrogen sulphate, sulphur 
dioxide being also liberated. The main reaction may be 
carried out in towers or in a series of closed iron cylinders,
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and is best performed at the b.p. of the solution. The 
second step is chiefly of interest as a means of utilising the 
acid content of nitre-cake and converting the residue 
into saleable saltcake. The Badische process for recover­
ing elementary sulphur from gypsum has been abandoned 
owing to the poor yield. I t  has also been proposed to 
recover elementary sulphur by reducing gypsum with 
methane, or by reducing to calcium sulphide, decom­
posing with magnesium chloride solution, and proceeding 
as in the Claus process. C. I r w in .

Production of pure sulphur from gas sulphur.
W. G l u u d , R . S c h o n f e l d e r , and W. R ie s e  (Brennstoff- 
Chem., 1927, 8 , 168—169).—Crude sulphur, recovered 
from coal-gas by the method of the Ges. fur Kohlentechnik 
(cf. B., 1927, 321) may be purified by distillation, 
although difficulties are met with when it contains much 
tarry matter or when large quantities have to be dealt 
with. An alternative method is to burn part of the 
sulphur, absorbing the sulphur dioxide in concentrated 
ammonia liquor, and to dissolve a further part of the 
crude sulphur in the ammonium sulphite solution so 
obtained. Prom the resulting ammonium thiosulphate 
solution pure sulphur is precipitated by adding sul­
phuric acid, and the liquor, after centrifuging, is worked 
up for ammonium sulphate. W. T. K. B r a u n h o l t z .

Determination of available chlorine in bleach- 
liquor. J. H ausnior (Chem.-Ztg., 1927,51,373—374).— 
A method intended for unskilled control. A stoppered 
measuring cylinder is filled with the sample to be tested 
up to a zero mark. A solution containing 0-85 g. of 
crystalline sodium thiosulphate and 0-14 g. of sodium 
indigodisulphonate per litre is run in until the colour 
changes to greenish-blue. The percentage of available 
chlorine is then read direct from a graduation. The 
standard solution, in concentrated form, remains un­
changed for upwards of five months, and the method is 
reasonably accurate. C. I r w in .

Manganese interference in the o-tolidine test for 
available chlorine. B . S. H o p k in s  (Ind. Eng. Chem., 
1927, 19, 744—746).—In the presence of easily reducible 
salts of manganese and other metals the results of the 
o-tolidine test for free chlorine are unreliable, since a 
yellow colour similar to that due to chlorine is pro­
duced; e.g., 0 - 0 1  pt. of potassium permanganate per 
million produces a colour intensity equal to that of 
0-03 pt. of chlorine per million. Stable salts of man­
ganese such as the sulphate or chloride at a concentra­
tion as high as 1 0 0  pts. per million do not produce a 
colour, but manganous hydroxide in the presence of 
air readily yields a positive result. The test is unsuit­
able for a determination of residual chlorine in water 
supplies containing manganese. W. J. P o w e l l .

Charcoal and phosphorus. U r b a in .—See II.
Barytes i n  rubber industry, D a w s o n  a n d  H a r t s - 

i io r n e .— See XIV.
P a t e n t s .

Manufacture of sulphuric acid. H. P e t e r s e n  
(E.P. 244,764, 270,988—9, [a ], 11.12.25, [b , c], 16.12.26. 
Conv., [a ], 16.12.24, [b ], 12.10.26).—(a ) Gases containing 
sulphur dioxide are treated in reaction enclosures filled 
with packing material and irrigated with solutions of

nitrosylsulphuric acid in high-grade sulphuric acid 
containing such an amount of nitrogen oxides that 
the sulphur dioxide is in excess. A fine jet of water is 
introduced in small quantity, so that the resulting 
nitrous sulphuric acid has the same nitrous content as 
the acid fed to the same reaction enclosure. The acid is 
denitrated in a tower in front of the system, (b ) Excess 
of water in sulphurous gases is removed by treatment 
with acid (¿1-71) withdrawn from the circulating acid 
in a tower in front of the system, the resulting weak 
acid being returned to the plant instead of water for 
acid formation, (c) Sulphur dioxide gases containing 
excess of moisture are divided into two portions, one of 
which effects the denitration of the commercial acid by 
intimate contact of acid and gas in a tower packed with 
inert material in grains of not more than 40 mm. diameter, 
the other portion being introduced into the plant at 
points where water is necessary. W . G . C a r e y .

Sulphuric acid chambers. P a c k a r d s  & J. F is o n  
(T h e t f o r d ), L t d ., and R . T. M a u d s l e y  (E .P .  270,826,
17.2.26).—Externally water-cooled chambers of the 
Mills-Packard type are flexibly supported by a series 
of links pivoted at one end to a vertical lead lug burnt 
on to the chamber from top to bottom, and at the other 
on to brackets secured to the framework of the chamber, 
the brackets having adjustable eyebolts.

W . G . Ca r e y .
Distillation of hydrochloric acid. L . C. D r e f a h l , 

Assr. to G r a s s e l l i  Ch e m ic a l  Co. (U.S.P. 1,628,829,
17.5.27. Appl., 5.4.23).—A continuous stream of crude 
hydrochloric acid of greater strength than the constant- 
boiling acid -flows over a heated surface in a thin layer, 
the vapours being condensed and withdrawn; the rate 
of flow is regulated according to the rate of vaporisation.

H. R o y a l -D aw' so n .
Manufacture of acetic acid. H. D r e y f u s  (E.P. 

268,845, 7.11.25).—Methyl alcohol and carbon monoxide 
at atmospheric pressure are heated below 400—500°, 
and preferably at 200—350°, with catalysts capable of 
forming acetates which split off acetic acid at tempera­
tures below 400—450°, and preferably a t 200—300° 
(cf. E.P. 264,558; B., 1927, 268). Such catalysts are 
copper oxide or acetate, zinc oxide, acetate, or methoxide, 
and finely-divided zinc, aluminium, or copper, or mixtures 
of any of these with potassium acetate or sodium acetate.

W . G. Ca r e y .
Production of phosphoric acid. W . H. W a g g a m a n  

and H. W . E a s t e r w o o d , Assrs. to V ic t o r  Ch e m ic a l  
W o r k s  (U.S.P. 1,630,283, 31.5.27. Appl., 23.1.24).— 
A mixture of phosphate rock, silica, and coke is heated 
with solid fuel, and oxidising gases are introduced at 
one end of the mass to burn the fuel, while additional 
oxidising gases are introduced at various points to 
oxidise the phosphorus evolved. W . G . Ca r e y .

Synthetic production of ammonia. F. Uhde 
(E.P. 247,225 and 259,230, [ a ]  8.2.26, [ b ]  30.9.26. 
Conv., [ a ]  9.2.25, [ b ]  2.10.25).—( a )  Catalysts entirely 
free from water for the production of ammonia from its 
elements at about 425° are prepared from ferro- or 
ferri-cyanides and metallic salts of the iron group by 
solution or suspension in water-free polyhydxic alcohols, 
e.g., glycol, ( b )  Superheating of the catalyst is obviated
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by conveying the gases through double pipes arranged 
in the contact chamber in a double counter-current, 
so that the fresh gases enter through the inner pipes in 
the same direction in which they are conducted through 
the catalyst, and are then led through the outer pipes 
in counter-current to the entering and to the reacting 
gas current, and thence to the contact mass for reaction. 
The diameters of the pipes are calculated so that the heat 
transference assures a practically uniform temperature 
throughout the whole contact chamber. W. G. Ca r e y .

Simultaneous manufacture of ammonium sul­
phate and bisulphate and of sulphur. C. H a r n is t  
(E.P. 250,990, 20.4.26).—Solutions of ammonium salts 
of one or several oxygenated acids of sulphur are heated 
under pressure. If bisulphite or normal sulphite is 
used risk of explosion is prevented by the direct intro­
duction of steam, which starts the reaction and agitates 
the liquid. Solutions to be so treated are obtained from 
ammonia and hydrogen sulphide gases from coal dis­
tillation by absorption, while hot and before tar removal 
in water, in saturators or scrubbers and treatment with 
sulphur dioxide. The decomposition of hydrogen sul­
phide by sulphur dioxide is accelerated by the action of 
a strong electric field. W. G. Ca r e y .

Manufacture of ferric oxide. D. G. Z a lo c o sta s  
(U.S.P. 1,630,881, 31.5.27. Appl., 28.3.25. Conv.,
16.4.24).—Ferrous sulphate crystals are passed through 
a dehydrating chamber having gas burners which project 
flames over the surface of the crystals and are so 
regulated that the water of crystallisation is vaporised 
as it is liberated, a temperature of 64° being main­
tained in the chamber. The dehydrated product is 
ground, oxidised, and roasted. W. G. Ca r e y .

Manufacture of chromic chloride. J .  Y. J o h n s o n . 
From I. G. F a r b e n in d . A.-G. (E.P. 269,028, 26.7.26).— 
Anhydrous chromic chloride is made by treating ferro- 
chromium with chlorine, with or without a small 
quantity of a reducing agent, e.g., carbon monoxide, in a 
heat-insulated revolving furnace. Heat is necessary only 
to start the reaction; thereafter the temperature is con­
trolled by varying the amount of chlorine so that the 
iron chloride formed is sublimed. W. G. Ca r e y .

Manufacture of hydrated chromic chloride. 
J .  Y . J o h n s o n . From I .  G. F a r b e n in d . A.-G. (E.P. 
271,016, 26.7.26).—Anhydrous chromic chloride is con­
verted into the hydrated salt without the aid of reducing 
agents by exposing an aqueous suspension to the action 
of a cathodically polarised conductor, e.g., in a lead- 
lined iron vessel having a chromium anode and using a 
very low current density. The heat generated in the 
process enables a highly concentrated solution to be pro­
duced, which is filtered while hot-and solidifies on cooling.

W . G. Ca r e y .
Production of high-acid phosphates. E .  C. R .  

M a r k s . From P a r k e r  R u s t  P r o o f  Co . ( E .P .  270,820,
16.2.26).—The dihydrogen orthophosphate of man­
ganese, zinc, cadmium, or iron is made by dissolving the 
metal in a 60—70% solution of orthophosphoric acid at 
100—115°, filtering, cooling, and crystallising, finally 
drying under non-oxidising conditions below 60°. Ferro­
manganese is used if the manganese and iron salts are 
required together. W. G. Ca r e y .

Manufacture of barium salts, especially the car­
bonate, free from sulphur. F .  F a lco  (E.P. 270,559,
5.10.26).—Barium carbonate, precipitated from barium 
sulphide by carbon dioxide, is mixed into a paste with a 
reducing agent which decomposes and volatilises on 
heating, such as a 2 % solution of formic or oxalic acid, 
and is heated in a rotary drum to drive off the hydrogen 
sulphide and sulphur dioxide and to decompose the 
reducing substance. Barium salts may be treated in 
solution by the same reducing agents, acidifying with 
the appropriate acid to liberate the sulphur compounds.

W . G. Ca r e y .
Continuous purification of crude carbon disul­

phide. E .  L e g e l e r  and P. E s s e l m a n n  (E.P. 254,676,
1.12.25. Conv., 6.7.25. Addn. to E.P. 238,489; B., 
1925, 803).—Crude carbon disulphide is run through the 
inner part of a double concentric rectifying column 
filled with Raschig rings and surrounded with a heating 
jacket at the bottom. From the inner part of the 
column hydrogen sulphide is carried off, and from the 
outer part carbon disulphide free from hydrogen sulphide 
is distilled from the upper end, while the concentrated 
solution of sulphur in carbon disulphide remaining is 
continually withdrawn for further separating treatment.

W . G. Ca r e y .
Method of chlorinating solutions. J .  H. M a c - 

M a h o n , Assr. to M a t h ie s o n  A l k a l i  W o r k s , I n c . (U.S.P. 
1,616,134, 1.2.27. Appl., 9.7.25).—The liquid is circu­
lated by a pump and the pressure is increased on the 
discharge side of the pump by restricting the flow, 
chlorine being introduced in the region of increased 
pressure. W- G. Ca r e y .

Manufacture of phosphorus acids and hydrogen.
I. G. F a r b e n in d . A.-G. (E.P. 262,447, 2.12.26. Conv.,
3.12.25).—Heat produced by the interaction of phos­
phorus and steam is recovered by separating the phos­
phorus acids formed from the reaction mixture by a 
water-operated condenser maintained at 1 0 0 ° or over, 
the condenser generating steam at atmospheric or 
higher pressure. The excess of steam and hydrogen 
from the reaction passes through a second condenser 
and generates steam below atmospheric pressure, which 
is compressed and superheated for use in the process.

W . G. Ca r e y .
Purification of burner gases and manufacture of 

chemically-pure sulphuric acid. M. K r a f f t  (U.S.P. 
1,627,977, 10.5.27. Appl., 25.6.23. Conv., 30.6.22).— 
See E.P. 220,413 ; B., 1924, 8 6 8 .

Production of hydrocyanic acid. R. K o e p p  & Co., 
Assees. of G. B r e d ig  and E .  E lo d  (U.S.P. 1,627,144,
3.5.27. Appl., 21.11.24. Conv., 7.12.22).—See E .P .  
229,774 and 229,973 ; B ., 1925, 315.

Ammonia from gas (E.P. 270,009 and 270,852).— 
See II.

Depilatory (G.P. 436,149).—See XV.

V I I I .-G L A S S ;  CERAMICS.
Crystallisation of glass. A. L e c r e n ie r  (Bull. Soc. 

chim. Belg., 1927, 36, 137—148).—A rare example of 
crystallisation is furnished by a specimen of glass in the 
collection of the Institut Chimique at Nancy. Analysis
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of the glass yielded the following numbers: Si0o,
75-54%; PbO, 0-37%; Fe2 0 3  +  A12 03, 0-35%“;
MngOi, 0-25%; CaO, 7-51%; MgO, 0-18%; Na2 0,
14-51% ; S03, 0-43%; Sb2 03, traces ; total, 99-16%. 
Spherolites of varying size, the majority, however, being 
about 4—5 mm. in diameter, are formed within the 
material, and their number increases from year to year. 
The spherolites have the same composition as that of 
the surrounding glass. The crystalline phase appears to 
be cristobalite. On allowing a fused barium crown 
leger glass (Si02, 48-08%; As2 03, 0-57%; BaO, 
29-83%; A12 03, 1 • 65% ; ZnO, 8-09%; K 2 0, 6-87%; 
Na2 0 , 1 -36% ; B2 03, 3-55%) to cool, a large number of 
spherolites of devitrification, about 5—7 mm. in diameter, 
were formed within the material. As in the preceding 
case, the spherolites have the same composition as the 
surrounding glass. Devitrification was not accentuated 
by heating at 600°, but was completed on raising the 
temperature to 700°. The crystalline phase appears to 
be the silicate, BaSi2 0 5. No well-defined crystal which 
•could possibly have acted as a centre of crystallisation 
was found, in any of the spherolites. Crystal soda glass 
(Na2 0, PbO, Si02) decomposes on cooling with separa­
tion of cristobalite. Glasses containing cuprous oxide 
crystallise to form a vitreous, opaque mass having a 
characteristic reddish-brown colour. The crystalline 
phases are cristobalite and tridymite. Wollastonite has 
¡been found in numerous specimens of plate glass.

J. S. Ca r t e r .
Ionometric measurement of the acidity and 

alkalinity of glasses by means of the Luers quin- 
hydrone potentiometer. A. M a u r i  (Giorn. Chim. 
Ind. Appl., 1927, 9 ,  168—169).—Tests of the alkalinity, 
similar to those already carried out by Clark’s colori­
metric method and by the potentiometric method with 
hydrogen, have been made on Muranese (Tenax), Nea­
politan (Crist. Naz.), and Jena (Fiolax) glasses. The pu  
values of the solutions obtained by treating these glasses 
with water of 5- 43 in the cold (at 134° for 1 hr.) are, 
in the above order, 5-65 (5-45), 4-74 (5-62), and 5-75 
(6-33). These results differ in absolute magnitude from, 
■but are parallel to, those previously obtained.

T. H . P o p e .
“ Spalling ” in silica gas retorts. W. J. R e e s  

(Trans. Ceram. Soc., 1926, 2 5 ,  321—325).—Normally 
there is little or no penetration or deposition of carbon 
within silica retort material, but in the two cases 
investigated several small patches of carbon were visible 
•on the internal face of the “ spalled ” pieces. Faint 
cracks were detected round these small black patches. 
Analyses showed that the black patches contained 
12-5% C and 5-18%  Fe2 0 3, whereas the normal 
material contained no carbon and only 0-92%  Fe2 03. 
It is suggested that small segregations of iron oxide 
in the silica retort material have acted as nuclei for the 
deposition of carbon. This has caused a weakening of 
the silica material round the deposited carbon, with the 
gradual development of cracks. In a laboratory test,

carbonised ” iron oxide spots were obtained by subject­
ing silica brick impregnated with iron oxide to the action 
-of a current of carbon monoxide at 700—900°.

A. T. G r e e n .

Discoloration of clays during firing. J. K o n a r - 
z e w s k i and A. E. J. V ic k e r s  (Trans. Ceram. Soc., 
1927, 2 6 ,  1—20).—The influence of water vapour and 
sulphur dioxide upon the colour of fired ware was 
investigated. Six different clays were tested ; they were 
fired in an electric tube furnace through which air, water 
vapour, and sulphur dioxide, or a mixture of these, could 
be passed at will. Two series of experiments were made, 
the firing period in the first being 7£ lirs. and in the 
second 10 hrs. The colour of the fired clays was measured 
by means of the Lovibond tintometer. I t  was observed 
that the presence of water vapour during the dehydration 
and oxidation periods of firing, and the presence of 
sulphur dioxide during the whole time of firing, produced 
a reddish coloration of white and yellow burning clays. 
The presence of water vapour during the last stage of 
firing produced a lighter colour than was obtained under 
normal conditions. The action of the gases on clays is 
strongest between 500° and 600°. The discoloration 
may be removed more or less by prolonged firing in an 
oxidising atmosphere. The sulphur dioxide seemed to 
be adsorbed by the clays, and the presence of water 
vapour retarded the process of dehydration, which then 
took place more suddenly and at a higher temperature, 
causing more complete breakdown of the iron compounds.

F. S a l t .

P a t e n t s .
Manufacture of glass. Soc. A n o n , d e s  M a n u f . d e s  

G la c e s  e t  P r o d . Ch im . d e  St. G o b a in , Ch a u n y  & C ir e y  
(E.P. 264,495,11.1.27. Conv., 12.1.26).—In glasses used 
for absorbing .X-rays and rays of similar short wave­
length, and containing more than 50% of lead oxide or 
20—50% of lead oxide with 40—10% of barium oxide, 
zirconium oxide, up to 1 0 %, is employed to replace 
some of the silica. The rate of setting of the glass on 
cooling is thereby increased, whilst the glass also 
possesses increased opacity to the rays, and is less sen­
sitive to exterior agents. Batch materials used are 
zirconia or zircon. A . Co u s e n .

Manufacture of vitreous silica. L . B . M il l e r , 
Assr. to G e n e r a l  E l e c t r ic  Co . (U.S.P. 1,628,468,10.5.27. 
Appl., 29.12.26).—Vitreous silica is prepared from crystal 
quartz by heating at a temperature but little below 1700°, 
then cooling to below 270°, and finally fusing in  vacuo.

A . Co u s e n .
Glass composition. W . F. B l e e c k e r  (U.S.P. 

1,629,648, 24.5.27. Appl., 22.7.22).—A mixture con­
sisting of 75 pts. of sand, 80 pts. of soda ash, 70 pts. 
of litharge, 20 pts. of borax, 30 pts. of nitre, and 4—24 
pts. of uranium oxide is used, and gives a transparent 
henna-coloured lead glass. II. R o y a l-D a w s o n .

Glass. F. M . L o c k e  (U.S.P. 1,626,042, 26.4.27. 
Appl., 28.8.16. Renewed 29.10.26).—A borosilicate 
glass with a low coefficient of expansion contains 
70—79% of silica, not above 28% of boron trioxide, not 
above 5% of alumina, and not above 9% of alkali 
oxides, which latter are added to the batch as nitrates 
prior to fusion. T. S. W h e e l e r .

Manufacture of synthetic aquamarine stones.
J. F. R ie r a  (E.P. 271,316, 4.10.26).—A mixture of silica 
and hydrated or anhydrous beryllia is fused with alumina
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and colouring matter containing cobalt nitrate, together 
with a flux, e.g., lithium carbonate or borax. The 
fused product is broken into fragments, softened by 
heat, and moulded under pressure to the desired shape 
before polishing. B. W. C l a r k e .

Manufacture of a ceramic product. T. C. and
W. 0. P r o u t y , Assrs. to A m e r ic a n  E n c a u s t ic  T il in g  
Co., L t d . (U.S.P. 1,628,910, 17.5.27. Appl., 7.3.25).—A 
bisque of talc, clay, and calcium sulphate, containing 
27% of magnesium oxide, 6 % of alumina, '61% of 
silica, and 4% of calcium, together with water and other 
impurities, is formed, and fired a t 1200—1230°.

T. S. W h e e l e r .
Production of cemented acid- and alkali-resisting 

vessels. B. E h r i g  & Co. (G.P. 438,879, 26.10.24).— 
The inner walls of the vessels are coated w ith an  acid- 
and alkali-resisting surface formed by heating refractory 
m aterial to which a suitable flux or glazing powder has 
been added. L. A. Coles.

Kilns for burning clay products, glazed ware, 
and pottery. H. W e b s t e r  (E.P. 269,344, 17.10.25).— 
A battery of kilns of the continuous type is provided 
with central longitudinal flues connecting adjacent 
kilns, a parallel flue passing alongside all the kilns of each 
series, and a pair of transverse flues between adjacent 
kilns in operative communication by means of dampers 
with the longitudinal and parallel flues and with a 
cliimney. B. W. Cl a r k e .

Apparatus and process for burning ceramics 
and the like. H. K o p rE R S , Assr. to  K o p p e r s  D e v e l o p ­
m e n t  Co r p . (U.S.P. 1,631,536, 7.6.27. Appl., 31.8.21. 
C o n v ., 21.8.19).—See G.P. 349,951; B., 1922, 711 a .

IX .— BUILDING M ATERIALS.
Re-use of plaster of Paris moulds. M. F a r n s ­

w o r t h  (Ind. Eng. Chem., 1927, 1 9 , 714—717).—Plaster 
of Paris moulds used for die-casting metals become 
pitted and dehydrated by the heat and unfit foT further 
use. The anhydrite formed can be rehydrated to 
gypsum and recalciaed (cf. B., 1925, 804), but the 
regenerated moulds show a large decrease in tensile 
strength. Changes in the character of plaster during 
five recalcinations were studied by determinations of 
water of crystallisation, water-carrying capacity, setting 
time, and tensile strength, but the cause of loss of tensile 
strength does not appear to be a chemical one. Examina­
tion of the regenerated samples of calcined plaster and 
gypsum by an .X-ray photographic method showed no 
changes in the particle size of the former, but the 
crystals in the gypsum became continuously larger 
with each successive calcination, due, it is believed, 
to incomplete calcination, the particles of uncalcined 
gypsum acting as centres of crystallisation. This effect 
may to some extent be obviated by adding to the 
ground plaster, before recalcination, a small amount 
of aluminium oxide, the optimum proportion being 
about 1% , but this or further additions of the oxide 
do not prevent further loss of tensile strength upon 
second recalcination. C. 0. H a r v e y .

Concrete deterioration, more especially with 
reference to its use for conduits and in lining

iron pipes. J. R. B a y l i s  (Amer. Soc. for Municipal 
Improvements, 1926, 217—234).—The extent of the 
carbonation of the calcium compounds in set cement 
or concrete exposed to the air or to water is an important 
feature in determining the resistance of the concrete to 
deterioration. Not only is the calcium carbonate formed 
less resistant to the attack of saline waters than the 
original high calcium silicates, b u t  its formation T esu lts  
in setting free the sulphates in the concrete with the 
result that needles of calcium sulphoaluminate are 
formed which rapidly disintegrate the content. The 
original S03  content of the cement or water is not a 
sufficient indication of the durability of the concrete, 
since the distribution of the pores may result in local 
concentrations of sulphates with consequent disin­
tegration. In view of the possibilities of deterioration 
it is pointed out that for conduits especial care must 
be taken to make good dense concrete ; for the concrete 
lining of cast-iron water-pipes, the usual thickness of 
about in. is not sufficient, except for non-corrosive- 
waters, and a thickness of I— 1  in. concrete would 
be a more suitable lining. B . W . C l a r k e .

P a t e n t s .
Production of cements. I .  G . F a r b e n in d . A .-G .  

(E.P. 263,124, 6.12.26. Conv., 15.12.25).—The slag 
obtained by fusing' a crude phosphate with sand and 
carbon is tapped off and mixed with calcareous or 
aluminous materials in proportions suitable to form 
a cement clinker. B. W . C l a r k e .

Production of porous concrete. E. I .  L in d m a n  
(E.P. 262,394,11.10.26. Conv., 5.12.25).—Clay or clayey 
material is calcined at above the sintering temperature- 
and the operation interrupted before the expanded mass- 
begins to shrink; on cooling, the clinker produced is 
ground and used as an admixture with cement,,
effervescing means, and water in the production of
porous concrete. Preferably, the mixture is calcined 
at such temperature that the mass is melted, a further 
supply of gases being developed which remain occluded, 
in the material. The light product obtained on cooling 
(d 0-5) has 1 0 0 % increased heat-insulating properties 
compared with porous concrete produced in the usual 
way. B. W . C l a r k e .

Production of a hydraulic aluminous binding 
material and an iron alloy. L . d e  L a m b e r t , Assr. 
to P. Zucco (U.S.P. 1,628,872,17.5.27. Appl., 17.4.24).— 
Bauxite (47 pts.), limestone (45 pts.), phosphorite ( 8  pts.), 
and carbon (10—15 pts.), heated at 800°, yield impure 
iron and a hydraulic cement. T . S. W h e e l e r .

Process and apparatus for tempering plaster- 
L . E. Ch a s s e v e n t  (E.P. 96B,335,11.2:27. Conv., 20.2.26). 
—Plaster is mixed with hot water at 60—100°. The 
plaster can be kept for several hours in this condition 
without affecting its setting properties, and when used 
it will harden rapidly when the temperature falls to 
3 8 — 43°. B . W . C l a r k e .

Continuous [brick] kiln and drier. C. D r e s s l e r , 
Assr. to A m e r ic a n  D r e s s l e r  T u n n e l  K il n s , I n c . 
(U.S.P. 1,627,841, 10.5.27. Appl., 2 1 .2 .2 0 ).—Bricks are 
burnt in a fire-heated tunnel kiln, the products of 
combustion being utilised in drying the bricks before
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burning. The bricks and transporting device are air- 
cooled, the heated air being injected into the drying 
chamber at intervals along its length in order to supply 
heat thereto and to serve as a vehicle for carrying away 
moisture from the bricks.. B. W. Cl a r k e .

Preservation of stone, brick, and like work.
W. A n d e r s o n  (E.P. 271,203, 17.3.26).—A mixture of 
silicates and silicofluorides with or without the addition 
of fluorides is claimed. B. W. Cl a r k e .

Wood preservative. L. P. Cu r t in , Assr. to W e s t e r n  
U n io n  T e l e g r a p h  Co. (U.S.P. 1,624,930,19.4.27. Appl.,
28.12.25).—Barium hydroxide solution emulsified with 
petroleum is employed to impregnate wood.

T . S. W h e e l e r .
Preservative for telegraph poles etc. J. Hra- 

m e l s b a c h  (G.P. 435,146, 28.9.24).—An addition of 10% 
of natural bitumen is made to the mixture of coal-tar 
pitch and petroleum pitch used for the preservation of 
the wood of telegraph poles etc., the petroleum pitch 
being preferably one of very high m.p.

A. B. Manning.

X .-M E T A L S ;  M ETALLURGY, INCLUDING 
ELECTRO-METALLURGY.

Production of iron sponge. M. W ib e r g  (Amer. 
Electrochem. Soc., April, 1927, 51. Advance copy. 
26 pp.).—The reduction of magnetite by carbon monoxide 
may be regarded as occurring in two stages (1 ) Fe3 0 4— 
FeO ; (2) FeO—)>-Fe. With ore fed into the top of the 
furnace shaft and carbon monoxide introduced at the 
bottom, reaction (2 ) will occur in the lower part of the 
shaft and at 1 0 0 0 °, if equilibrium were attained, the gas 
leaving this zone would contain 29% C02. If this gas 
then produced the corresponding quantity of ferrous 
oxide by reaction (1 ) in the upper zone of the furnace, 
its carbon dioxide content would only reach 38%, whereas 
the equilibrium concentration for this reaction at 1 0 0 0 ° 
is 82%. In the Wiberg process (cf. U.S.P. 1,401,222,
B., 1922, 108 a ) utilisation of the reducing capacity of 
carbon monoxide is attained by removing a large pro­
portion of the gas leaving the lower zone, enriching it in 
carbon monoxide by passing through hot coke or charcoal 
(water may also be added to produce some hydrogen), 
and then returning it to the bottom of the shaft. Low- 
grade fuels may be used for this purpose, any sulphur 
derived from the coke being removed by passing the 
gases through a layer of lime. By removing 78% of the 
gas in this wray, the remainder, supposing it to contain 
29% C02, would, if used completely in reducing the 
corresponding amount of magnetite, leave the furnace 
containing 72% C02- Actually gases containing about 
20% C02  were withdrawn and the carbon dioxide content 
of the remainder rose to about 50% in the upper zone. 
The carbon monoxide not utilised in reduction is burnt 
by introducing an air blast above the upper reduction 
zone, wrhereby the incoming ore is preheated to an extent 
which is regulated by the composition of the gas. Semi­
commercial trials were carried out at Sandviken, 
Sweden. The regenerator was electrically heated and 
reduced the carbon dioxide content of the gas to 1 % or 
less, its temperature being maintained above 1 0 0 0 °.

The iron sponge is obtained as lumps of about the same 
size as those of the ore, and may contain over 1 % C. 
On smelting, the carbon monoxide produced by the 
oxidation of this carbon protects the iron against oxida­
tion. If the carbon content of the sponge is high enough, 
good quality steel may be produced by smelting in the 
crucible or electric furnace without addition of pig iron. 
Steel produced from iron sponge is of a higher quality 
than that obtained from ordinary raw materials, pro­
bably because the sponge has never been in a molten 
condition during its production, and therefore has not 
been able to form slag inclusions. Foreign material in 
the ore remains as relatively big grains in the sponge, 
and easily rises to the surface on smelting. The sponge 
obtained from low-grade ores (30—50% Fe) may be 
treated by magnetic separation to remove the gangue 
(which contains most of the sulphur and phosphorus). 
The powdered iron sponge is readily compressed into 
solid briquettes without addition of a binder. For the 
production of 1 0 0 0  kg. of iron sponge from ore containing 
95 • 3% of magnetite using coke in the electric regenerator, 
2 2 2  kg. of coke was used and 1280 kw.-hrs. of electrical 
energy, the electrode consumption being only 2 kg. In 
places where electrical energy is expensive the electric 
regenerator could be replaced by two “ alternating ” 
producer-gas generators. H. J. T. E l l in g h a m .

[Production of steel by] carbonising scrap iron. 
R. U e n n e c k e  (Stahl u. Eisen, 1927, 47, 777—780).— 
Good quality steel may be produced by melting scrap 
iron and steel without addition of cast iron scrap or raw 
pig iron. The scrap is briquetted together with 1—2% 
of carbonaceous material, as free as possible from sulphur, 
the briquettes being melted with 3% of limestone in an 
acid,-lined open-hearth furnace. When the charge has 
melted down and the evolution of gas has almost ceased 
1% of fluorspar and a further 3% of limestone are added 
in two portions to assist in the removal of sulphur. 
Finally the steel is deoxidised in the ladle by the addition 
of 5—7 kg. of 80% ferromanganese per ton of steel. The 
output of steel per hour is about 5-8—5-9 tons per 
20 m. 2  of hearth. Cost data compare favourably with 
those of the usual process. A. R. P o w e l l .

Action of pure carbon monoxide on iron at ele­
vated temperatures. W . P. F is h e l  and J. F .  W o o d - 
d e l l  (Trans. Amer. Soc. Steel Treat., 1927,11,730—740). 
—On heating samples of Armco iron in carbon monoxide 
at temperatures from 800° to 1 1 0 0 ° the amount of 
carbon dioxide formed was greater than that given for the 
equilibrium values for the system C0-C02 -C. Iron 
carbide was formed during the reaction, which was revers­
ible. High temperature gave a low-carbon case with 
deep penetration, low temperature produced a high- 
carbon case with low penetration. The rate of penetra­
tion of carbon monoxide and dioxide into an Armco 
cylinder with A  in. walls was measured at 950—1100°. 
The rate for both gases increased with rising temperature, 
but more quickly for the former. I t  would not, however, 
account for the depth of case produced by carbon 
monoxide. T. H. B u r n h a m .

Properties of materials at high temperatures. 
I, Mechanical properties of Armco iron, 0-17% 
carbon steel, and 0 -24% carbon steel, with special
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r e f e r e n c e  t o  c r e e p .  H. J. T a p s e l l  and W. J. C l e n - 
s h a w  (Dept. Sci. Ind. Res., Eng. Res., Spec. Rep. No. 1, 
1927, 60 pp.).—Tensile, torsion, impact, hardness, and 
fatigue tests have been carried out on Armco iron, and 
on 0-17% and 0-24% carbon steels at temperatures 
up to 700°, and the phenomenon of creep has been 
specially investigated. In the tensile tests at normal 
rates of loading the ultimate strength reached a maximum 
between 200° and 250°. No yield point, as determined 
by the drop of the testing-machine beam, was evident 
above 250° for Armco iron, or above 200° for the carbon 
steels. Under a steady load the extension-time curves 
show different forms according to the stress and 
temperature. With a given load above a certain 
temperature the velocity of creep first decreases and 
then increases, the extension-time curves passing 
through a point of inflexion, but below a definite 
temperature the creep gradually ceases with time. In 
the same way at a given temperature a limiting stress 
can be found below which the creep ceases after a 
time, although this same stress produces a certain 
amount of initial creep. These limiting stresses are 
very sensitive to temperature ; thus a change of 2 0 ° 
may cause a change of 2 0 % in the limiting stress for 
Armco iron. There is considerable similarity between 
the torsion test and tensile test results, but the maximum 
value of the modulus of rupture occurs at a higher 
temperature than the corresponding maximum ultimate 
tensile strength. The effect of different types of notches 
in the impact test specimens was investigated. The 
fatigue tests, in a Haigh alternating-stress testing 
machine at 2400 cycles/min., showed that the fatigue 
ranges for zero mean stress, based on 1 0 7  reversals, 
are considerably higher at 300—400° than at air 
temperature, although the limiting creep stresses are 
falling rapidly at these temperatures. This is probably 
due to the rapid rate of reversal.

W . H u m e -R o t h e r y .
Graphite in grey cast iron. P. B a r d e n h e o e r  

(Stahl u. Eisen, 1927, 47, 857—867).—In grey cast iron 
of normal composition the volume of the precipitated 
graphite is relatively so great that its form and degree 
of fineness have a far more important effect on the 
mechanical properties than has the composition or 
structure of the ground mass. The tensile strength, 
bending strength, and resistance to shock are greater 
the finer and more evenly distributed are the graphite 
particles ; coarse and irregular graphite inclusions not 
only impair the physical properties, but also reduce 
the resistance of the metal to atmospheric corrosion. 
The formation of coarse graphite lamellce is hindered 
by the presence of the maximum amount of solid 
solution at the temperature at which the eutectic 
freezes, owing to the action of the solid solution in 
accelerating the rate of solidification of the eutectic. 
The absence of undissolved graphite nuclei is important 
if a fine structure is to be obtained; this is assured 
by keeping the carbon content relatively low or by 
heating the metal at a sufficient temperature to dissolve 
the carbon completely. Addition of manganese above 
1 %, chromium, and more especially sulphur, increases 
the stability of the carbide; aluminium, nickel, and 
silicon, on the other hand, decrease it. The simplest

method of obtaining a high-grade cast iron, however, is 
to add sufficient steel scrap to the melt to reduce the 
carbon content to 1 % below that of the eutectic 
composition. A. R. P o w e l l .

Determination of silicon in steel and pig iron. 
A. S t a k e l e r  ( S ta h l  u . E is e n , 1927, 47, 966—969). 
— C o m p a ra t iv e  t e s t s  o f s ix  m e th o d s  u s e d  in  iro n w o rk s  
fo r  t h e  d e te r m in a t io n  o f s i l ic o n  sh o w e d  t h a t  t h e r e  . 
is  l i t t l e  t o  ch o o se  b e tw e e n  th e  m e th o d s  a s  r e g a r d s  
a c c u r a c y  p r o v id e d  t h a t ,  i n  a l l  c a se s , t h e  f i l t r a te ,  f ro m  
th e  f i r s t  s i l ic a  r e s id u e  is  e v a p o r a te d  a g a in  t o  re c o v e r  
t r a c e s  t h a t  e sc ap e  t h e  f i r s t  f i l t r a t io n .  The m o s t  ra p id , 
a n d  e c o n o m ic a l m e th o d  is  t h a t  in v o lv in g  e v a p o r a t io n  
w i th  h y d ro c h lo r ic  a c id  fo llo w e d  b y  e v a p o r a t io n  o f  t h e  
w e ig h e d  re s id u e  w i th  h y d ro f lu o r ic  a c id  ; in  t h e  c ase  
o f p ig  iro n , a d d i t io n  o f  b ro m in e  t o  t h e  a c id  in  w h ic h  
th e  m e ta l  is  d is so lv e d  is  r e c o m m e n d e d . F u s io n  o f th e  
s ilic io u s  re s id u e  f ro m  th e  a c id  e v a p o r a t io n  is  u n n e c e s s a ry  
in  a n y  c a se , a n d  s e rv e s  o n ly  t o  in c re a s e  p o s s ib le  so u rc e s  
o f  e r ro r .  A. R. P o w e l l .

Determination of molybdenum in iron and steel.
E .  F ä r b e r  (Chem.-Ztg., 1927, 51, 171).—The sample 
(1 — 2  g.) of the metal chips is dissolved in hydrochloric 
acid (d 1 • 19), with subsequent addition of 2 g. of am­
monium persulphate. The filtrate is boiled, saturated 
for 2 0  min. wifffi hydrogen sulphide, .and the 
molybdenum sulphide collected, washed with hot 
dilute hydrochloric acid and with hot water, dried, 
ignited, and weighed. The impure oxide so obtained 
is extracted for 1 hr. with 15% potassium hydroxide 
solution, and the insoluble oxides of copper and iron are 
collected, dried, ignited, and weighed, this weight being 
deducted from that of the impure oxides to give the 
weight of molybdenum trioxide. F .  R. E n n o s .

Formation of ferrite and diminution of impact 
resistance in tempered nickel-chromium steels. 
A. S c h l e ic h e r  (Rev. Met., 1927,24, 293—295).—After 
forging at 1100°, followed by annealing at 875°, quenching 
in oil, and tempering for 4 hrs. at 650°, the impact 
resistance of steels containing 0-45—0-51% C, 0-2— 
0-4% Cr, and 1-4—1 • 5% Ni, decreased from 8 —10 
kg./cm . 2  to 0-9—1 - 2  kg./cm . 2  This is ascribed to the 
formation of aggregates of acicular ferrite owing to the 
prolonged heating at a temperature near the Acl point. 
Subsequent annealing at 840° (A3 point) and cooling in 
air resulted in the formation of a Widmannstätten 
structure without improvement in the resistance to shock. 
A steel containing 0-26% C, 0-72% Cr, and 3-77% Ni, 
after a complicated forging and heat-treatment, followed 
by an annealing operation at 660° for 3 hrs., showed large 
columnar masses of ferrite in the microstructure and 
a correspondingly low impact resistance. Hence steels 
of the above composition should not be tempered, after 
forging, at a temperature too near the Al point, and the 
period of heating must be as short as possible.

A. R. P o w e l l .
Effect of tin on the mechanical properties of 

copper. W. S t a h l  (Chem.-Ztg., 1927, 51, 427).— 
Addition of a small quantity of tin, e.g., 1%, to tough- 
pitch copper removes any adsorbed hydrogen and carbon 
monoxide and increases the sp. gr. from 8-625 to 8-913; 
at the same time the tensile strength is improved and the
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ductility only slightly reduced. Overheating during 
annealing of this alloy, however, induces brittleness and 
internal fractures due to segregation of a constituent 
rich in tin. A. R. P o w e l l .

Determination and separation of the oxidisable 
constituents of aluminium alloys. G. J a n d e r  and
F. B a u r  (Z. angew. Chem., 1927, 40, 488—490. Cf. 
Jander and Wendehorst; A., 1922, ii, 529).—When 
hydrogen chloride free from oxygen is passed over alumin­
ium alloys containing magnesium at 2 0 0 °, iron, copper, 
manganese, and part of the magnesium remain behind as 
metals or chlorides. Aluminium and silicon chlorides 
volatilise with some magnesium chloride which is carried 
oyer as a fine dust. By application of an external electric 
field to a dust-settling chamber through which the 
mixture passes, practically the whole of the magnesium 
chloride dust is deposited therein. The analysis of the 
various fractions is carried out by usual methods. When 
pure hydrogen chloride is used in this way to decompose 
commercial aluminium, the whole of the silicon is found 
as chloride, no silica remaining in the reaction boat.

L. M. Cl a r k .
Aluminium cans for foods. S e r g e r .—See XIX.

P a t e n t s .
Manufacture of pure iron. J .  Y. J o h n s o n . From

I. Gr. F a r b e n in d . A.-G. (E.P. 269,677, 23.1.26).—Iron 
carbonyl in a liquid or vapour state is introduced into a 
vessel heated preferably at 250—300° in such manner 
that decomposition is effected mostly in the hot free 
space and not by contact with the walls of the vessel. 
Temperatures above 400° are to be avoided because of 
the interaction between carbon monoxide and iron at 
such temperatures. Gases or other substances which 
act catalytically may be introduced to assist the decom­
position. C. A. K in g .

Production of dense iron and iron alloys directly 
out of oxide ores. H. G. E. Co r n e l iu s  (E.P. 252,677,
26.3.26. Conv., 26.5.25).—Briquettes formed from a 
mixture of finely-divided iron ore, carbonaceous material, 
and vanadium or titanium oxide are reduced and melted 
while floating on a slag bath in an electric furnace. The 
source of vanadium may be slag produced in a previous 
heat. C. A. K in g .

Gaseous reduction of iron ores. I. G . F a r b e n in d .
A .-G . (F.P. 613,677, 30.3.26. Conv., 11.4. and 1.7.25). 
—The reducing gases used in the process are obtained by 
treating low-grade solid fuels in powder form or vapours, 
or gases containing hydrocarbons, with a deficiency of 
oxygen or gases rich in oxygen. The reduced iron may 
be melted by means of the same gases, and the issuing 
gases from the melting operation used for reducing 
further quantities of ore, if necessary, after the addition 
of steam or other gas. The final spent gases may be 
utilised in the synthesis of ammonia or of methyl alcohol.

A. R. P o w e l l .

Reduction of metal oxides, especially iron ores. 
A./S. N o r s k  S t a a l  ( E l e k t r is k -G a s -R e d u k t io n ) (G .P .  
438,558, 13.10.25).—Iron ore is reduced by means of 
water-gas in a closed circuit from which a portion of the 
used gases is periodically removed and treated with 
steam at a high temperature, whereby the carbon mon­

oxide present is oxidised to carbon dioxide with the 
liberation of hydrogen. After removal of the carbon 
dioxide, the remainder of the gas is passed back into the 
circuit with the other gases, which have meanwhile been 
regenerated in the usual way. The whole of the oxygen 
of the ore is thus removed as carbon dioxide and water.

A . R .  P o w e l l .
Alloy. V. F e n e r  (Ü.S.P. 1,626,925, 3.5.27. Appl.,

14.1.26).—To an alloy of 100 pts. of copper and 3—25 pts. 
of tin, while in the molten state, are added 1  pt. of 
ammonium chloride and O'0 2 —0 - 1 0  pt. of potassium 
ferrocyanide. F. G . Cr o s s e .

Wrought metal article. W. H . B a s s e t t , j u n ., 
Assr. to A m e r ic a n  B r a s s  Co . (U.S.P. 1,630,999, 31.5.27. 
Appl., 28.1.26).—An alloy is used consisting of 95-5% 
Cu, 2 % Sn, 2-5% Al, approximately, the aluminium 
being in excess of the tin. F .  G . Cr o s s e .

Soldering aluminium. S. S m it h  (E.P. 270,453,
10.12.26).—A solder for aluminium consists of a mixture 
of tin and zinc, the zinc being in greater proportion than 
tin, but not exceeding 70%. Vaseline or petroleum jelly 
is used as a flux. C. A . K in g .

Aluminium alloys. W . G u e r t l e r  and W . Sa n d e r , 
Assrs. to T. G o l d s c h m id t  A .-G . (U.S.P. 1,629,699,
24.5.27. Appl., 6.5.26. Conv., 22.11.23).—Aluminium 
is alloyed with 4—26% by wt. of a magncsium-zinc 
compound, MgZn2, and subjected to annealing, quenching, 
and ageing. H . R o y a l -D a w s o n .

Light aluminium alloy. H . G . C. F a ir w e a t h e r . 
From É t a b l . M é t a l l u r g iq u e s  d e  l a  G ir o n d e  (E.P. 
270,824, 17.2.26).—A light alloy of high tensile strength 
and high coefficient of expansion contains 1*5—5 (2 )% 
Cu, 0-3—3 (0-37)% Ni, 0-2—2 (0-27)% W , 0-2—2 
(0-45)% Mg, and 97-8— 8 8  (96-91)% Al (commercial).

C. A. K in g .
Alloys for use as platinum substitutes. H. 

L im b o u r g  (E.P. 270,974, 27.11.26).—Alloys suitable for 
use in place of platinum comprise 75—85% Au, 10—15% 
Pd, and 2-5—10% Pt. The m.p. varies from 1300— 
1400° according to the composition, and the alloys resist 
the action of any single mineral acid and of fused alkali 
carbonates and nitrates, but are slightly attacked by 
fused alkali hydroxides. A. R . P o w e l l .

Treatment of ores. J .  T .  T e r r y , Assr. to T. H .  
S h e r id a n  (U.S.P. 1,627,582, 10.5.27. Appl., 7.9.22).— 
Ground ore containing silver is treated with an ammonia­
cal solution of copper sulphate and sodium thiosulphate, 
the extracted silver being recovered by treatment of 
the filtrate with sodium sulphide. T. S. W h e e l e r .

Method of metallising ores. H . N. T r a c y  (U.S.P. 
1,628,012, 10.5.27. Appl, 29.5.23).—Ground ore is 
heated in a reducing atmosphere, and is introduced by a 
centrifugal thrower into the bottom of a bath of molten 
lead. The metal present alloys with the lead, and the 
gangue which rises to the surface is removed in a gas 
current. Means are provided for maintaining a reducing 
atmosphere in contact with the surface of the bath.

T. S. W h e e l e r .
Manufacture of malleable nickel. N.V. H y b in e t t e  

(U.S.P. 1,628,149, 10.5.27. Appl., 17.1.21).—In the 
production of malleable nickel by electrodeposition,
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use is made of an anode of nickel containing 1% C, 
1% Si, and 1% S, and of an aqueous electrolyte con­
taining nickel chloride (40—60 g./litre), and boric 
acid (10—20 g./litre). A current density of 5—200 
amp./sq. ft. is employed at a temperature of 40—50°. 
A portion of the electrolyte is continuously removed, 
neutralised by boiling in presence of nickel carbonate, 
filtered, and returned to the process. The deposited 
metal is rendered homogeneous by hot-working.

T . S. W h e e l e r .
Manufacture of nickel catalyst. I. G. F a r b e n in d . 

A.-G., Assees. of F a r b w . v o r m . M e i s t e r , L u c iu s , & 
B r ü n in g  (E.P. 255,884, 22.7.26. Conv., 22.7.25).— 
A highly active catalyst is formed by precipitating 
nickel, or a mixture of nickel and a metal of the iron 
or silver group, in the form of a crystalline hydroxide or 
carbonate in the presence of a carrier, e.g., silica gel. 
The temperature for precipitation is preferred at about 
70°. The product is reduced in hydrogen at about 
400°. C. A. K in g .

Production of molybdenum and tungsten tri­
oxides. P. S c h w a r z k o p f  (U.S.P. 1,629,004, 17.5.27. 
Appl., 23.7.26. Conv., 26.4.26).—Ore containing molyb­
denum or tungsten compounds is heated in air to form 
the respective trioxide, which, when oxidation is complete, 
is sublimed into a condensing chamber in a current of 
air. T . S. W h e e l e r .

Recovering antimony from alloys. L . and M . 
M e y e r  (H ü t t e n w e r k e  T e m p e l h o f  A. M e y e r ) (E.P. 
264,139, 9.12.26. Conv., 8.1.26).—A quantity of sulphur 
equivalent to all the metals except antimony is added to 
the alloy when in a molten condition, molten antimony 
being separated from the other metal sulphides.

C. A. K in g .
Reclaiming [easily oxidisable] metals. T. D.

S t a y  and C. 0. T e s s i e r ,  Assrs. to A lu m in u m  Co. of 
A m e r ic a  (U.S.P. 1,630,361, 31.5.27. A p p l. ,  28.10.21).— 
Light, readily oxidisable metals are melted in a furnace 
provided with mechanical agitation. A  continuous feed 
of scrap metal is maintained to the furnace, and means 
for concentrating the slag on the surface of the molten 
metal are provided. C. A. K in g .

Protection of molten baths of easily oxidisable 
metals. G. M ic h e l  (E.P. 257,221, 10.2.26. Conv.,
18.8.25).—Molten baths of easily oxidisable metals, e.g., 
magnesium, are protected by a covering of a suitable 
salt, e.g., magnesium fluoride, which is sprinkled with 
sulphur to form a local non-oxidising atmosphere.

C. A. K ing .
Tough annealing of metal alloys. J. L. La Co u r  

and F. 0. M. L in d h  (E.P. 243,006, 13.11.25. Conv.,
13.11.24).—Non-ferrous alloys containing copper, zinc, 
tin, lead, and aluminium are heated at a suitable 
annealing temperature in a neutral atmosphere and then 
slowly cooled to a temperature below 7 5 % of the 
annealing temperature, before the alloy is exposed to 
the atmosphere. C. A. K in g .

Treatment of zinc-bearing ores for the recovery 
of zinc by electrolytic deposition. E l e c t r o l y t ic  
Z in c  Co. o f  A u s t r a l a s ia , L t d . (E.P. 258,575, 8.9.26. 
Conv., 17.9.25).—Prior to the recovery of zinc by 
■electrodeposition an impure solution of zinc is treated

with zinc dust while passing through an enclosed vessel 
in which the solution is agitated, sufficient time being 
allowed for the precipitation of copper, cadmium, etc. 
without the production of basic zinc sulphate. Excess 
of zinc dust is separated by gravity, and the solution 
containing suspended impurities is filtered.

C. A. K i n g .
Electric bright-annealing furnace. S ie m e n s -  

E le k t r o w a r m e - G e s .m .b . I I .  ( E .P .  262,468, 4.12.26. 
Conv., 5.12.25. Addn. to E .P .  152,405 ; B., 1927, 115). 
—In a furnace constructed as in the prior patent, the 
resistance heating winding is arranged within the pro­
tective bell. J. S. G . T h o m a s .

Production of rustless iron and steel. D. W.
B e r l in , Assr. to A k t ie b o l a g e t  F e r r o l e g e r in g a r  
(U.S.P. 1,631,512, 7.6.27. Appl., 20.7.23. Conv.,
28.8.22).—See E.P. 202,952 ; B ., 1924, 717.

Aluminium[-copper-silicon] alloy. V. Fuss, 
A ssr. to V e r . A l u m in iu m w e r k e  A.-G. (U.S.P. 1,631,930,
7.6.27. A p p l. ,  31.5.24. Conv., 16.8.23).—See E.P. 
220,602 ; B., 1925, 8 8 6 .

Electro-deposition of chromium and its alloys. 
O l a u s s o n  & Co. A k t i e b o l a g  (E.P. 264,442, 17.3.26. 
Conv., 14.1.26).—See F.P. 612,880; B.', 1927.

[Carriers for heating elements of] electric 
resistance annealing furnaces. A.-G. B r o w n , 
B o v e p .i , & C i e . (E.P. 271,003,13.1.27. C o n v ., 19.5.26).

Apparatus for sherardising metal articles. R u s t ­
p r o o f  P r o c e s s e s , L t d ., and M. T r o u t o n  (E.P. 269,680,
25.1.26).

Iron alloy (U.S.P. 1,628,872).—See IX.

X I.-ELEC TR O TEC H N IC S.
Action of iron as an impurity in the lead accu­

mulator. I. Capacity loss due to self-discharge.
II. Permanent capacity loss. Adsorption and 
desorption of the iron by the positive plate. F. M.
L e a  and J. T. Cr e n n e l l  (Trans. Faraday Soc., May, 
1927. Advance proof).—I. The presence of iron in 
the electrolyte of a lead accumulator causes (a) a loss 
of capacity as measured by discharging immediately 
after charging (permanent loss), and (b) a further decrease 
in capacity when allowed to remain for some time before 
discharging (self-discharge loss). No other effect of 
iron on the life of performance of the cells has been 
found. The self-discharge loss increases notably with 
temperature, and at given temperature is practically 
proportional to the iron concentration, but at the 
highest temperature used (48-9°) the effect of iron is 
masked by losses due to other causes. For a cell with 
pasted plates and a capacity about 17 amp.-hrs. at 
23-9°, an iron concentration of 0-84 g./litre caused 
an average self-discharge loss during 9 days of O'22 
amp.-hrs./day, the rate of self-discharge decreasing 
slightly during this period. There is evidence that 
self-discharge occurs to the same extent at both positive 
and negative plates. There is a definite tendency for 
iron to accumulate in the lower layers of the electrolyte, 
this being attributed to the action of concentration 
cells caused by the higher a-cid concentration at the 
bottom of a recently-charged cell. Assuming that
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self-discharge is due to alternate oxidation and reduction 
of iron at the respective plates (Dolezalek, “ The theory 
of the lead accumulator,” 1904), an approximate 
relation is deducted between the rate of self-discharge 
and the cell dimensions, iron concentration, and the 
diffusion coefficients of ferrous and ferric ions ; this 
gives self-discharge rates of the order observed. The 
view that iron also acts by accelerating the reaction 
Pb -f H2 S04  =  PbS04  +  Ha at the negative plate is not 
supported. II. For a cell of 17 amp.-hr. capacity at 
23 • 9°, the permanent loss caused by 0 • 52 g. of iron per 
litre was 5% of the total cell capacity when discharging 
at a 5 hr. rate. This permanent loss is practically propor­
tional to the iron concentration, and increases with 
increase of temperature or decrease of rate of discharge. 
I t  is connected with the adsorption of iron by the 
positive plate. Iron is readily adsorbed by lead peroxide, 
especially if freshly precipitated, and the adsorption 
increases with temperature, but decreases with increasing 
acidity of the solution. The adsorption is largely 
irreversible, but desorption occurs during the electrical 
working of cells in which the iron in the electrolyte 
and the paste are not in equilibrium. Removal of iron 
from the system by successive changes of electrolyte 
removes the permanent loss. The probable mechanism 
of the production of the permanent loss is discussed. 
The titanous chloride method of determining iron has 
been adapted to the determination of small amounts 
of iron in sulphuric acid solutions.

H. J. T. E l l in g h a m .
Electric furnace for gas reactions. 0. S c a r pa  

(Giorn. Chim. Ind. Appl., 1927, 9 ,  167—168).—In the 
usual types of electric furnaces for gas reactions, replace­
ment of the metallic electrodes by carbons renders 
possible the lowering of the voltage of the arc, but the 
necessity of either injecting violent gas currents to 
dilate the arc sufficiently or employing complicated and 
costly devices remains. This necessity may be avoided 
by arranging the one carbon electrode perpendicular 
to the plane of three or four electrodes of the opposite 
sign, so that three or four arcs are formed. The voltage 
used is of the order 80, the intense electrodynamic 
actions induced by the arrangement causing great elonga­
tion of the arcs in the direction of the single electrode.

T. H. P o p e .
Platinum-wound resistance furnace. E .  Or t o n , 

j u n ., and J. F. K r e h b ie l  (J. Amer. Ceram. Soc., 1927, 
1 0 , 373—387).—A description is given of an endeavour 
to construct a furnace with an effective hot chamber
4—5 in. long and 3 in. in diameter, in which the tempera­
ture would be uniform throughout, the control accurate, 
the atmosphere clean and oxidising, and able to melt 
cone 20. The furnace has not been working long enough 
to furnish knowledge of its practical value.

A. T. G r e e n .
Flames of atomic hydrogen. I. L a n g m u ir  (Ind. 

Eng. Cliem., 1927,1 9 , 667—674 ; cf. B„ 1926, 549, 550). 
—The maximum temperature of the atomic hydrogen 
flame is calculated to be 4030° Abs., the degree of dissocia­
tion at this temperature being 0-642. When acetylene 
burns with an equal volume of oxygen the flame may 
attain 3270° Abs., the flame gas containing (by vol.) 
60*9% CO, 21 • 8 % H (molecular), and 17-3% H (atomic).

The rate at which heat is delivered to a tungsten or 
copper surface by the atomic hydrogen flame produced 
by a 60 amp. arc (1330 watts/cm.2) is 26 times as great 
as that from a Bunsen burner flame, and about double 
that from the oxy-acetylene flame. The behaviour 
of refractory substances in the flame is described. 
Except in the case of difficultly volatile metals (e.g., 
molybdenum and tungsten), cooling by evaporation 
limits the temperature to which molten metals can be 
heated by allowing the atomic-hydrogen flame to play 
on the metal surface ; the following maximum tempera­
tures were observed (° Abs.) : nickel, 2870° (b.p. 3650°); 
copper, 2840° (b.p. 3110°); silver, 2660° (b.p. 2740°).

S . K .  T w e e d y .
P a t e n t s .

Preparation of an electron-emitting cathode.
F .  I I olisorn , Assr. to H a z e l t in e  Co r p . (U.S.P . 1,625,776,
19.4.27. Appl., 14.1.26).—Natural guaiac is mixed with 
barium or strontium hydroxide or carbonate and water, 
and the mixture is applied to a thermionic valve fila­
ment, which is then heated first at 2 0 0 ° and then at 1 1 0 0 °.

T . S. W h e e l e r .
Metal-coated [arc] electrode. E. L . S w if t , Assr. 

to V. S w if t  (U.S.P. 1,626,104, 26.4.27. Appl., 21.2.22). 
—Carbon mixed with an organic binder, a mineral 
acid, and a halogen salt is formed into an arc electrode, 
and is plated first with copper and then with a thin 
layer of brass, nickel, silver, or the like, to protect the 
copper from oxidation. T. S. W h e e l e r .

X-Ray filter. A. S t . J o h n , Assr. to U n io n  Ca r b id e  
& Ca r b o n  R e s e a r c h  L a b o r a t o r ie s , I n c . (U.S.P. 
1,624,443, 12.4.27. Appl., 20.10.21).—An .X-ray filter 
for use with a molybdenum target comprises a screen 
coated with calcium zirconium fluoride, which has been 
rendered fluorescent by strong ignition.

T . S. W h e e l e r .
Neon tube. R . R .  M a c h l e t t , Assr. to R a in b o w  

L ig h t , I n c . (U.S.P. 1,628,256,10.5.27. Appl., 16.10.26). 
—The life of a neon tube is increased by forming the 
electrodes with cavities containing magnesium carb­
onate, so that during operation there is a slow evolution 
of carbon monoxide. T. S. W h e e l e r .

Metal filaments. T. E .  F o u l k e , Assr. to G e n e r a l  
E l e c t r ic  Co . (U.S.P. 1,62S,456, 10.5.27. Appl.,
29.7.22).—Tungsten wire is passed through a furnace at 
950°, so that a film of oxide is formed on it, and is then 
coated with a getter. T. S. W h e e l e r .

Activation [of thermionic valve filaments] by  
means of hydrogen-free, carbon-bearing gas.
J .  W . M ap.d e n , T. P. T h o m a s , and J .  E. Co n l e y , Assrs. 
to W e s t in g h o u s e  L a m p  Co . (U.S.P. 1,626,685, 3.5.27. 
Appl., 10.4.23).—Thoriated tungsten wire for therm­
ionic valve filaments is activated by passage at a dull- 
red heat through carbon monoxide or cyanogen.

T . S. W h e e l e r .
[Filling for] gas-filled electric lamps. S ie m e n s  

& E n g l is h  E l e c t r ic  L a m p  Co., L t d ., and P. D. O a k x e y  
(E.P. 270,900, 10.5.26).—The harmful action of traces 
of water vapour in gas-filled lamps in which a tungsten 
filament is raised to incandescence in an atmosphere 
of nitrogen or argon or a mixture of these gases, is over­
come by admitting into the lamp a small proportion,
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e.g., 0-5—1 %, of an oxyhalide of carbon, e.g., carbonyl 
chloride, which may be introduced directly into the 
lamp or produced synthetically therein by the interaction 
of carbon monoxide and chlorine. J. S . G. T h o m a s .

Depolariser for primary batteries. G. W . A r m ­
s t r o n g , Assr. to N a t io n a l  Ca r b o n  Co ., I n c . (U.S.P. 
1,624,460, 12.4.27. Appl., 28.2.25).—Copper oxide is 
treated at below 1 0 0 ° with hydrogen sulphide until a 
eulphur content of 0-5% is reached. The product is of 
value as a depolariser for primary cells with an alkaline 
electrolyte. T. S. W h e e l e r .

Electrolytic cell. A. K . Cr o a d . From J e s s u p  & 
M o o r e  P a p e r  Co . ( E .P .  270,104, 2.6.26).—An electro­
lytic cell, designed more especially for the production of 
caustic soda, comprises a casing supporting outer and 
inner cathode members having the form of a perforated 
iron basket. The inside of the outer member and the 
outside of the inner member are lined with asbestos or 
other material serving as a diaphragm which, when 
assembled, forms an asbestos-lined endless channel into 
which anode slabs of graphite are inserted, these being 
spaced so as to allow thorough circulation of electrolyte. 
A gas chamber or head adapted to clamp the cathode and 
diaphragm gas-tight between itself and the cell casing is 
provided. An additional outlet is provided for gaseous 
products liberated between the diaphragm and the outer 
casing, and another for liquid products at the bottom of 
the casing. Means comprising a float container auto­
matically feed electrolyte, thus maintaining a constant 
level of electrolyte in the cell. J. S. G. T h o m a s .

Electrolytic rectifier. L. J. K e e l e r , Assr. to L e  
R. P. B e n s in g  and G. P. K o e l l h c e r  (U.S.P. 1,628,785,
17.5.27. Appl., 18.1.26).—A permanent electrolytic 
rectifier comprises electrodes of nickel and magnesium, 
and an aqueous electrolyte containing 30% of potassium 
fluoride and 10% of sodium borate. T. S. W h e e l e r .

Apparatus for the electrical purification of gases. 
L. D r a u l t  and C. R a u l o t -L a p o in t e  (F.P. 614,442,
12.4.26).—The apparatus comprises a moving precipita­
tion electrode kept clean by scrapers, a high-tension 
electrode directed towards the precipitation electrode, 
and means for cleaning the insulators. L. A. Co l e s .

Electrical gas-purifying plant, containing alter­
nate discharge and precipitation electrodes placed 
transversely to the gas stream. S ie m e n s - S c h u c k e r t -  
w e r k e  G.M.B.H., Assees. of C. H a h n  (G.P. 438,834,
28.7.22).—The precipitation electrodes, all of which have 
the same mesh, are arranged in pairs, and between each 
pair is a sieve or set of sieves, the mesh of which decreases 
in the direction of the gas stream. L . A. Co l e s .

Mounting for electrodes of closed electric fur­
naces. I. G. F a r b e n in d . A.-G. (E.P. 263,756, 5.11.26. 
Conv., 28.12.25).

Insulating paper (U.S.P. 1,600,424 and E.P. 251,970). 
—SeeV.

Annealing furnace (E.P. 262,468).—See X.
Rubber [in cables] (E.P. 269,124).—See XIV.
Rubber deposits (E.P. 257,885).—See XIV.
Oxidation of compounds (E.P. 265,672).—See XX.
Silver from photographic solutions (U.S.P. 

1,629,212).—See XXI.

XII.— F A T S ; O ILS; W A X ES.
Utilisation of waste in the fat-hardening industry.

K . B u t k o v s k i (J. Oil and Fat Ind., Moscow, 1926,
11—12; Chem. Zentr., 1927, I, 821—822).—After 
removal of the nickel from the deposit of catalyst and 
adhering fat obtained in fat-hardening, the hitherto 
wasted residue, which amounts to 4% by wt. of the 
hardened fat and contains considerable amounts of 
kieselguhr from which the fat cannot be recovered by 
melting, is treated with hot lye (d 1-05), 70% of the 
fat being recovered as soap. S. S. W o o l f .

Change in sp .gr . of curd soap during the drying- 
out process. W . K r is t e n  (Seifensieder-Ztg., 1926, 
53, 669—670, 689 ; Chem. Zentr., 1926, II, 3123).—The 
sp. gr. of soap curd (62—63%) rose, with shrinkage on 
drying out, from an initial value of 0-905 to 1-0482 in 
39 days, and to 1-075 in 6 8  weeks. The outer layers 
were less dense than the mass in general.

S . S . W o o l f .
Oxidation of linseed oil. II. G . E. H o l d e n  

(J. Soc. Dyers and Col., 1927, 43, 157—158. Cf. B., 
1918, 429 a ).—Linoxyn films prepared by exposing 
linseed oil to atmospheric oxidation on roughened glass 
plates (a) at 18° for 1 2  days, and (ft) at 1 0 0 ° for 8  hrs., 
were washed with ether, alcohol, and water, dried over 
concentrated sulphuric acid in  vacuo to constant 
weight, and analysed. The figures for linoxyn obtained 
at 18° agree with thé results of earlier observers, whilst 
that produced at 1 0 0 ° corresponds to a higher state of 
oxidation, and is more serviceable in industrial practice. 
Linoxyn has analytical figures agreeing closely with 
hexahydroxylinoleic triglyceride. S. S. W o o l f .

Gossypol in cottonseeds. G a l l u p .—See XIX.
P a t e n t s .

Edible fat composition. H. E. D u b in , Assr. to 
H. A. M e t z  L a b o r a t o r ie s , I n c . (U.S.P. 1,624,164,
12.4.27. Appl., 19.2.25).—The product, with m.p. 
below 37°, free from objectionable odour and taste, and 
of therapeutic value, comprises glyceryl margarate 
mixed with at least an equal weight of ethyl margarate.

T. S . W h e e l e r .
Machine for preparation of artificial edible fats.

G. S c h e f f l e r  (G.P. 437,670, 4.9.23).—Melting kettle, 
emulsifier, and cooling and kneading rollers are com­
bined in one machine, in which, e.g., the complete manu­
facture of margarine can be carried out.

S. S. W o o l f .
Recovery of fats by extraction with volatile 

solvents, from emulsions stabilised with solid 
material. A. M a r x  (F.P. 609,806, 30.4.25).—The 
emulsion and the solvent circulate through apparatus 
comprising a suitable number of mixers and centrifugal 
separators for separating the fat from the solvent.

L. A. Co l e s .
Apparatus for treating fish meal, guano, or the 

like products by means of a solvent for the recovery 
of residual oils or fats. G . W . B r a d s h a w  (E.P. 
270,869, 30.3.26).—Material to be extracted is placed 
in a perforated cylinder, which is disposed in an outer 
cylinder so that an annulus is left between them. Solvent, 
under increased pressure or temperature if desired, is 
led into the material by means of a perforated central



B ritish  C h em ical A b s tr a c ts —B .
Cl. XIII.— P a i n t s ; P i g m e n t s ; V a r n i s h e s ; R e s i n s . 631

tube placed axially in the inner cylinder, and percolates 
radially through the mass, the extract being discharged 
from the annuius. A filtering medium may be wrapped 
round the inner cylinder. The reverse process (of 
inward radial percolation) is also claimed.

S. S. W o o l f .
Cooling apparatus for fatty emulsions and the 

like, W. G. S c h r ö d e r  (E.P. 269,416,15.10.26).—Fatty 
emulsions are air-cooled by a reverse current of cold air 
in the jacket of a revolving drum which is nearly filled 
by an inserted hollow body, the fluid circulating through 
the annular space thus left, in a tortuous path induced 
by a series of staggered circumferential ribs on the 
inside walls of the drum. The external cooling means 
is improved by the provision of a heat exchanger, 
which is built up with the main cooler, and through 
which the cooling air is circulated. The receiver for 
the charge is fitted with a fluted roller which acts as 
stirring gear, producing a constant axial flow of emulsion. 
Solidified material is removed from the drum by means 
of a knife to which is given a reciprocating movement 
parallel to the axis of the drum, thus causing complete 
removal of the deposit and at the same time keeping the 
knife edge sharp. The apparatus may be used in the 
manufacture of margarine. S . S . W o o l f .

Preparation of fats of a plastic and pliable con­
sistency. K. E r s l e v  (E .P .  269,384, 17.8.26).—Small 
proportions of gummy plasticisers, e.g., unvulcanised 
rubber, rubber latex, chicle, etc., either alone or dissolved 
in suitable solvents which may be subsequently recovered, 
are incorporated into naturally occurring hard and brittle 
fats, e.g., cacao butter, palm-kernel fat, rendering them 
pliable without greatly lowering their m.p. The process 
may be accelerated by leading a heated and preferably 
inert gas through the mass. S. S. W o o l f .

Condensation apparatus for preparation of pale 
fatty acids. Co n t in e n t a l e  A.-G. f ü r  Ch e m ie , Ässees, 
of R. T e r n  (G.P. 436,890, 2.3.26).—A system of three 
connected rows of vertical air-coolers, those in the central 
row having greater cross-section than the others. By 
means of an air pump the volatile distillate is led to 
the top of the middle coolers, and the condensate is 
drawn off from the bottom of the outer ones.

S. S. W o o l f .
Polymerisation of oils. S. Ca b o t  (E.P. 250,538,

10.2.26. Conv., 10.4.25).—A readily polymerisable oil 
is heated with a non-volatile and more slowly poly­
merising oil in which it is soluble, the polymerised product 
of the first oil remaining colloidally dispersed in the 
second without gelatinising the mass. A typical example 
is the heating of 1  pt. by wt. of tung oil with 2  pts. by wt. 
of linseed oil for 1 hr. at 300°. S. S. W o o l f .

Vitamins from cod-liver oil (U.S.P. 1,629,074).— 
See XX.

XIII.— P A IN T S ; PIG M EN TS; V A R N ISH E S; RESINS.
Settling of oil paints. A. V. B lom (Farben-Ztg., 

1927, 32, 2082—2083).—Paste red lead was shaken up 
with linseed oil, alone and thinned with light petroleum, 
turpentine, and ether, the volume ratio p igm ent: medium 
being kept constant. As anticipated, the  rate of settling 
varied inversely as the viscosity of the medium, whilst

the final volume of sediment lay between the volume 
occupied by the packed dry pigment and the actual 
volume of solid particles. On pouring off the super­
natant liquor, replacing it by various solvents, and re­
shaking, the rate of settling and final volume of sediment 
were anomalous. The probable causes for these 
anomalies are discussed, the wetting, solvating, and 
flocculating action of the medium being considered.

S. S. W o o l f .
Linseed oil stand oil. H. W o l f f  (Farben-Ztg., 

1927, 32, 2019—2020).—From consideration of the 
analytical constants of five samples of stand oil, the 
empirical relationships 2• 7 R — D  — 0-143Z =  (approx.) 
3045, and I„ =  [R —  1458-5 +  0-11 I ) /0-224 (where 
R  =  1000 n\d , D  =  1000 d20, and I  =  iodine value of the 
stand oil, whilst I 0 =  iodine value of the original oil) 
are developed from earlier relationships of similar 
character due to Lund, saponif. value, which appeared 
in the latter’s expressions, being incorporated into the 
constant term. By the use of these relationships, 
information may be obtained as to the purity of linseed 
oil stand oils in the absence, which must be established, 
of tung oil. S. S. W o o l f .

Rubber pigments. D it m a r .—See XIV.
P a t e n t s .

Manufacture of a substitute for turpentine.
L. L. Odom, Assr. to M-O-R P r o d u c t s  Co. (U.S.P. 
1,625,622, 19.4.27. Appl., 18.3.24).—A mixture of 
rosin ( 1 0 0  pts.) and calcium oxide ( 1 0  pts.) is heated 
at 190° for 2 hrs., petroleum distillate, ¿1-53, is added at 
80°, and the product distilled. T. S. W h e e l e r .

Quenching lithopone. A. S. K r e b s , xlssr. to K r e b s  
P ig m e n t  a n d  Ch e m ic a l  Co. (U.S.P. 1,630,267, 31.5.27. 
Appl., 29.6.23).—A continuous fine stream of hot 
lithopone is fed into a running stream of water which 
conveys the quenched pigment to a settling tank.

S. S. W o o l f .
Drying and calcining lithopone. W . G . G r a v e s , 

Assr. to G r a s s e l l i  Ch e m ic a l  Co. (U.S.P. 1,630,613,
31.5.27. Appl., 23.1.26).—The entire drying and cal­
cination of lithopone is carried out as a continuous 
operation in one vessel. S. S. W o o l f .

Manufacture of a zirconium oxide-silica com­
posite. C. J. K in z ie , Assr. to T it a n iu m  A ll o y  Ma n u f . 
Co. (U.S.P. 1,618,288, 22.2.27. Appl., 6.11.25).—A zir­
conium ore or mineral, e.g., zirconium silicate, is heated 
with an equal weight of sodium carbonate at 900°, 
and the product is ground, washed with water, and 
treated with sodium chloride and a 50% solution of 
sulphuric acid. On being heated and stirred the mixture 
rapidly solidifies. I t  is calcined at 1000° and the product 
is ground, washed and dried. It consists of an intimate 
mixture of zirconium dioxide and silica, and is of value 
in the manufacture of pigments. T . S. W h e e l e r .

Writing fluids. M a r c o n i’s  W ir e l e s s  T e l e g r a p h  
Co., L t d ., Assees. of R . H. R a n g e r  (E.P. 257,954, 4.9.26. 
Conv., 5.9.25).—A freely flowing, non-clogging, quick- 
drying writing fluid, particularly designed for use in 
radio-transmission of pictures, consists of a base of waxy 
material, e.g., paraffin wax, to which is added colouring 
matter, e.g., aniline dyes. The mixtures are usually
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solid at ordinary temperatures, and must be lieated 
above their m.p. before use. S. S. W o o l f .

Production and utilisation of dichroic inks.
C. B it t in g e r  (U.SP. 1,629,250, 17.5.27. Appl., 3.1.25). 
—A pigment, e.g., Paris Green, is ground in a vehicle to 
form a coloured ink, with which an organic dye of a 
different colour, e.g., Methyl Violet, is then mixed. The 
pigment colour is predominant until the ink is sub­
jected to mechanical pressure, when the dye colour is 
obtained. By varying the pressure in printing with 
this ink it is possible to produce one or other colour.

T. S. W h e e l e r .
Purification of condensation products produced 

from phenols and aldehydes. B a k e l it e  G .m .b .H .  
(E.P. 218,726, 17.2.26. Conv., 6.3.25. Addn. to E.P. 
247,956; cf. G.P. 431,514; B ., 1926, 889).—Phenol- 
aldehyde condensation products are treated, in the 
presence of water, with metallic oxides or hydroxides, 
other than the alkali hydroxides or compounds capable 
of furnishing such substances, in amount sufficient to 
neutralise free phenols without combining with the 
artificial resins. The condensation products are pre­
cipitated by water or by aqueous solutions of substances 
of hydrotropic action. Solvents for the condensation 
products may be added prior to the treatment with oxides 
etc., and filling substances may be present. The forma­
tion of resin salts, to which the process described in the 
prior patent was liable, is avoided, and greater economy 
is attained. ■ S. S. W o o l f .

Manufacture of synthetic resins. Co m m e r c ia l  
S o l v e n t s  Co r p ., Assees. of E. R. L it t m a n n , B. K. 
B r o w n , and W. J. B a n n is t e r  (E.P. 250,265, 1.4.26. 
Conv., 1.4.25).—The multivalent metal salts of alkyl 
hydrogen phthalates, formed from an alkali alkyl 
phthalate and a soluble salt of the metal, are friable 
insoluble resins. The following salts of «-butyl hydrogen 
phthalate are described : Zinc, m.p. 150°; lead, pale 
amber ; ferric, ruby-red ; cupric, bluish-green.

C. H o l l in s .

Manufacture of homogeneous glass-like con­
densation products of carbamide and formalde­
hyde. K. R i p p e r ,  Assr. to F. Pollak (U.S.P. 1,625,283,
19.4.27. Appl., 9.9.22. Conv., 31.5.21).—See E.P. 
181,014; B., 1923, 988 a .

Condensation product. H. C. P. W e b e r , Assr. to 
W e s t in g h o u s e  E l e c t r ic  & M a n u f . Co. (U.S.P. 1,630,365,
31.5.27. Appl., 24.9.20).—See E.P. 169,451 ; B., 1922, 
97S.

Grinding m ill (E.P. 270,465).—See I.
Photographic varnish (E.P. 270,387).—See XXI.

X IV .— IN D IA -R U B B E R ; GUTTA-PERCHA.
Nature of matured rubber. II. G. B r u n i  and 

T. G. L e v i  (Giom. Chim. Ind. Appl., 1927,9,161—164). 
—The aqueous fraction, obtained when the acetone 
extract of matured slab rubber is shaken with ether and 
water, contains (1 ) 1 0 % of a mixture of an oc-amino- 
valeric acid and two a-aminohexoic acids, one giving 
a readily soluble and the other a sparingly soluble copper 
sa lt; these acids, which have no influence on the vulcan­
isation, are obtained also by similar treatment of

smoked sheet. (2 ) About 20% of tetra- and penta- 
methylenediamines, which greatly accelerate vulcani­
sation. (3) More than 30% of potassium phenylacetate, 
which, like the potassium salts of other fatty and fatty- 
aromatic acids, is an energetic accelerator of vulcani­
sation ; the corresponding sodium salts are less active 
in this respect. Potassium salts of aromatic acids are 
weak accelerators, and the sodium salts are almost 
inactive. The ethereal fraction of the acetone extract 
contains phytosterol, which does not affect vulcanisation.

T . H .  P o p e .
Rontgen-spectrography of rubber and of similar 

extensible substances. Amorphous rings and their 
alterations with extension. J. R. K a t z  (Chem.-Ztg., 
1927, 5 1 ,  381—385).—A review of the subject dealing 
with the significance of the “ amorphous spectra ” of 
liquids, the behaviour of polymerides and substances 
with several similar side-chains, the broad amorphous 
rings shown by various forms of rubber, the dividing 
of these rings when the rubber is stretched, and the view 
of the structural condition of rubber and similar exten­
sible substances as intermediate between that of the 
amorphous and crystalline states. D. F. Twiss.

Hevea latex. VI. Proteins in serum from  
frozen latex. R. 0. B is h o p  (Malayan Agric. J., 1927, 
1 5 , 27—34).—Fresh latex was frozen for several days 
until on thawing it gave a clear serum ; this showed 
the same p n  as the original latex, viz., 6-5. By succes­
sive acidification to pH 4-5, saturation with sodium 
chloride, and heating at 1 0 0 ° three protein substances 
were obtained designated A, B, and C. After purifi­
cation by dialysis, protein A retained a compound con­
taining phosphorus and nitrogen which was extractible 
by alcohol. No indication of a lipin complex was 
obtained. The serum had dzo 1-015 (average), and 
the total yield of proteins was 0  ■ 6 % by wt. of the serum.

D. F. Twiss.
Determination of sulphur in rubbers. E .  K a h a n e  

(Caoutchouc et Gutta-Percha, 1927,24,13,549—13,550). 
— 1  g. of the sample is added to a mixture of 1 0  c.c. of 
nitric acid and 5 c.c. of perchloric acid. In the vigorous 
reaction, induced by gentle heating if necessary, the 
rubber disappears. The mixture is then heated strongly 
when it first darkens and then clears. After these 
operations, which occupy from 7 to 8  min., the precipi­
tation of barium sulphate is effected in the customary 
manner. The use of a mixture of 5 c.c. of perchloric 
acid with 5 c.c. of sulphuric acid for the oxidation of 
1 g. of rubber also enables a Kjeldahl determination of 
nitrogen to be completed in 10 min. D. F. Twiss.

Jelutong. B. J. E a t o n , C. D. V. G e o r g i , and G . L. 
T e i k  (Malayan Agric. J., 1927, 1 5 , 65—77).—Jelutong 
latex has 7 • 0 (approx.) when fresh, but after 24 hrs. 
the value may attain 5-5. An average sample showed 
total solids 19-87%, ash 0-03%, coagulum (by alcohol)
15-54%, nitrogen 0-025%. The latex contains a large 
proportion of gummy material and sugars. Satisfactory 
coagulation of fresh latex can be effected by acidifying 
to p x  5-0 with acetic acid (0-1 g. of acetic acid per 
100 c.c. of latex), and boiling for a few minutes. Satis­
factory coagulation is also produced by formic acid 
(0-05 g.), sulphuric acid (0-02 g.), and potash alum
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(0-05 g.). The liability of jelutong to deterioration can 
be reduced by immersion in boiling water for 1 0  min. 
and then pressing. The removal of soluble organic 
matter thus effected reduces the tendency to fungoid 
development. D. F. Twxss.

Effect of the colour of inorganic and organic 
rubber pigments on organic accelerators of 
vulcanisation. R. D it m a r  (Chem.-Ztg., 1927, 51, 
332—333).—The behaviour of a number of rubber 
mixtures, selected to reveal the influence of various 
organic accelerators on such pigments as vermilion, 
antimony sulphide, and a number of “ Vulkan ” organic 
colours, previous to or during vulcanisation between 
glass plates at 135°, indicates that this follows no simple 
general rule. I t  is necessary to make a practical test 
of. the influence of each accelerator on each pigment 
under varying conditions. D . F. Twiss.

Barytes and its employment in the rubber 
industry. T. R. D a w s o n  and N. H . H a r t s h o r n e  
(India-rubber J., 1927, 73, 885—889, 926—930, 961— 
966).—Twenty samples of commercial barytes were 
submitted to a comprehensive chemical and physical 
examination. Particle size was investigated by élutriation 
and sedimentation methods, a simplified form of appa­
ratus being described for the latter. Comparative 
vulcanisation experiments were made with two samples, 
the vulcanisates being examined as to tensile strength, 
elongation, stress-strain curve, permanent set, sp. gr., 
hardness, and colour. The results indicate that, for use 
in rubber, particle size is easily the most important 
feature, the practice of grading barytes according to 
colour bearing no rational relation to the properties 
desirable for rubber compounding. D . F .  Twiss.

P a t e n t s .

Production of homogeneous rubber deposits 
from rubber latex. A n o d e  R u b b e r  Co., L t d . (E.P. 
257,885, 23.2.26. Conv., 4.9.25. Cf. E.P. 223,189;
B., 1925, 46).—In order to avoid the anodic liberation 
of gases during the electro-deposition of rubber from 
rubber latex on a metallic anode such as zinc, cadmium, 
iron, or lead, the ammonia concentration of the latex 
should be at most 0 - liV. Reduction of the proportion 
of ammonia in preserved latex can be effected by 
dialysis, aeration, partial evaporation, addition of 
formaldehyde (with formation of hexamethylenetetr- 
amine) or other carbonyl compounds, or even neutralisa­
tion. Alternatively, latex may be used which has been 
preserved with a less ionised substance, either alkaline 
or germicidal. Mere dilution of ammonia-preserved 
latex is not satisfactory as it adversely affects the 
deposition of the rubber. A further alternative is to 
effect deposition under such conditions that the anode 
potential is insufficient for electrolysis with gas 
formation ; this, however, involves slow deposition. 
The condition of the rubber deposit formed can be 
modified by previously coating the anode with a 
liquid-absorbing substance, e.g., gelatin or collodion ; 
the anode surface also may be provided with any 
desired pattern, and individual parts may be differently 
constituted so as to give a porous or smooth rubber 
deposit. D. F. Twiss.

Manufacture of rubber goods. A n o d e  R u b b e r  
Co .,  A ssees . o f  P. K l e in  a n d  A . S z e g v a r i (EP. 253,069,
12.1.26. C o n v ., 5.6.25).—I n  o rd e r  t o  a v o id  t h e  p o s s i­
b i l i ty  o f  d if f ic u lty  a r is in g  f ro m  u n d e s ir a b le  f e a tu r e s  in  
c e r ta in  in g r e d ie n ts  fo r  l a t e x  m ix tu r e s  u s e d  in  t h e  m a n u ­
f a c tu r e  o f  g o o d s  b y  e le c t r o p h o r e t ic  m e th o d s ,  th e s e  
in g r e d ie n ts  a r e  c o m b in e d  w ith  a  c o n d it io n in g  s u b s ta n c e  
o r  s u b s ta n c e s  s u c h  t h a t  i n  t h e  p a r t ic le s  o f  t h e  r e s u l t in g  
c o m b in a tio n  t h e  u n d e s ir a b le  c h a r a c te r i s t i c s  a r e  d im in ­
ish e d . F o r  e x a m p le ,  o ils  o r  l i th a r g e  m a y  b e  b le n d e d  
w ith  k i e s e lg u h r ; s u lp h u r  m a y  b e  u s e d  w ith  k ie s e lg u h r , 
la m p -b la c k ,  c la y , o r  e v e n  w i th  v u lc a n is e d  r a p e  o i l ; z in c  
o x id e  m a y  b e  u s e d  a s  a  d is p e rs io n  o f t h e  p r o d u c t  o b ta in e d  
b y  h e a t in g  w ith  s u lp h u r  a n d  r a p e  o il. [R e fe re n c e  is  
d i r e c te d ,  in  p u r s u a n c e  o f S e c t.  8 , S u b -s e c t .  2, o f t h e  
P a t e n t s  a n d  D e s ig n s  A c ts , 1907 a n d  1919, to  E.P. 
254,765.] D . F .  T w is s .

Production of rubber goods directly from [rubber] 
latex. A n o d e  R u b b e r  Co., L t d . (E.P. 252,673, 23.2.26. 
Conv., 30.5.25).—When a porous mould is immersed in 
rubber latex, preferably concentrated and, if desired, 
compounded, a layer of agglomerated rubber forms on 
the surface. The agglomeration may- be increased by 
applying suitable agents such as acetic acid, calcium 
chloride, or zinc chloride to the side of the mould which 
is not in contact with the latex ; it may also be aided by 
accelerating the migration of the serum through the 
mould,e.g.,byusing a hollow mould andapplying a slightly 
reduced pressure or promoting evaporation in the interior. 
Water-absorbing substances also may be introduced 
inside the porous mould. D. F. Twiss.

Rubber compounds and articles. S im p l e x  W ir e  
& Ca b l e  Co., Assees. of C. R .  B o g g s  and J. T. B l a k e  
(E.P. 269,124, 24.7.26. Conv., 6.4.26).—Composite 
rubber products resistant to the action of ozone are 
made with an elastic portion imparting the desired 
physical characteristics covered with a protective 
plastic portion free from internal stress. A suitable 
resistant plastic gum comprises balata (35 pts.), 
reclaimed rubber (5 pts.), and oil substitute (60 p ts.); 
the elastic inner material may be of any of the customary 
rubber “ compounds.” The invention is of especial 
value in connexion with insulated electrical cables.

D. F. T w is s .
Manufacture of vulcanite and of composite 

materials, including vulcanite. H. P. S t e v e n s  
(E.P. 269,693, 18.1.26).—Vulcanite is produced by 
heating a mixture of rubber, sulphur, and a powerful 
accelerator, e.g., zinc diethyldithiocarbamate, at a low 
temperature, e.g., below 1 0 0 °, for a prolonged period, 
such as 10 days. The mixture may contain other 
additional ingredients, and may be converted into 
solution for coating articles before vulcanisation.

D . F. T w is s .

[Precipitation] treatment of rubber. W. G.
O ’B r i e n , Assr. to G o o d y e a r  T ir e  & R u b b e r  Co. (U.S.P. 
1,628,326, 10.5.27. Appl., 22.3.23).—For the manufac­
ture of a rubberised fibrous composition, rubber solution, 
after treatment with hydrogen sulphide and sulphur 
dioxide, is diluted before gelation, and is then mixed 
with loose fibrous material and with agents for the
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precipitation of the rubber on the fibres. The fibres are 
then removed from the liquid and allowed to gel.

D. F. Twiss.
Combining halogen-containing materials with 

rubber etc. C. E. B r a d l e y  a n d  W . A. G ib b o n s , 
Assrs. to N a u g a t u c k  Ch e m ic a l  Co. (U.S.P. 1,627,725,
10.5.27. Appl., 20.6.21).—“ Chlorinated rubber hydro­
chloride ” is obtained by treating a mixture of rubber 
and solvent with hydrogen chloride and chlorinating the 
reaction product. D. E. Twiss.

Reclaiming rubber. M. J. F e s s l e r  (U.S.P. 1,626,800,
3.5.27. Appl., 29.1.27).—Old or used rubber stock is 
comminuted and then treated with tetrahydronaph- 
thalene. D. F. Twiss.

Manufacture of a new jelutong product. S. S. 
Y a t e s  (E.P. 271,329, 30.10.26. Conv., 19.6.26; cf.
E.P. 245,405; B., 1926, 555).—Jelutong or pontianac 
is prepared by coagulation of the latex, e.g., with acetic 
acid or alum. Drying is then eSected until a very low 
proportion of water remains, e.g., 5% or less, instead of 
the customary 40% or more. The product is obtained 
in the form of sheet or compact material which can be 
transported without objectionable deterioration and 
needs a minimum of refining. D. F. Twiss.

Manufacture of an age-resisting rubber com­
pound. E. R. B r id g w a t e r  and D. H. P o w e r s , Assrs. 
to E. I. d u  P o n t  d e  N e m o u r s  & Co. (U.S.P. 1,628,528,
10.5.27. Appl., 3.7.26).—Substances, e.g., p-amino- 
phenol, which inhibit the ageing of rubber, can be readily 
dispersed through it prior to vulcanising if they are first 
intimately mixed with an equal weight of a finely-divided 
inorganic substance, e.g., barium sulphate, calcium 
carbonate, or zinc oxide. T. S. W h e e l e r .

Preparation of a rubber composition. H. W .  
E l l e y , Assr. to E .  I. d u  P o n t d e  N e m o u r s  & Co. (U.S.P. 
1,624,724, 12.4.27. Appl., 5.5.26).—Ageing of rubber is 
inhibited by mixing a nitroaminophenol, e.g., p-nitro-o- 
aminophenol, with it. T. S. W h e e l e r .

Vulcanisation of rubber. N. A. S h e p a r d  and S. 
K r a l l , A s s rs . to F ir e s t o n e  T ir e  & R u b b e r  Co . ( R e ­
is s u e  16,648, 7.6.27, of U.S.P. 1,576,072, 20.6.23).— 
See B., 1926, 453.

X V .— LEATH ER; GLUE.
Mechanism of tanning. K. H. G u st a v s o n  (J. 

Amer. Leather Chem. Assoc., 1927,2 2 ,  236—243).—Por­
tions of ordinary and deaminised hide powder, respec­
tively, were tanned for 48 lirs. with different basic 
chromium chloride and sulphate solutions respectively, 
and also at y>n 5-0—the isoelectric point. The 
value of each liquor was increased to 5-0 by adding the 
same amount of sodium formate. The values of 
the exhausted liquor and the chromium content of the 
tanned powders were determined. The chromium 
content was lower in the case of tannage at the isoelectric 
point for a 50% acid chromium chloride solution and 
for the 41% and 63% acid chromium sulphate solutions, 
but higher for the 61-5% acid chromium chloride 
solution. In the deaminised series, the 41% acid chrom­
ium sulphate at ordinary p u  value showed a much 
greater percentage drop in chromium content than the

other chromium salts. The results favour the view 
that the inhibition of cationic chromium fixation by 
hide protein possessing a less number of reactive basic 
groups than ordinary hide protein is connected with the 
diminished acid combining capacity of the structurally 
altered hide protein. There are disturbing factors, e.g., 
the formato-complexes, the effect of^which is not known. 
Experiments with ordinary hide powder, powder treated 
with a buffer solution of 8 -0 , and powder tanned 
with formaldehyde at ]>n 8-0, using a 61-5% acid 
chromium chloride solution, showed greater increase 
in the rate of chromium fixation by hide powders pre­
treated at 8 - 0  whether formaldehyde-tanned or only 
treated with a buffer solution. Chemical changes 
involving the structure of the protein and its degree 
of chemical activation, besides colloidal alterations 
of the micells, are probably the cause of this increase.

D. W o o d r o f f e .
Standardisation of hide powder. III. H. G. 

B e n n e t t  (J. Soc. Leather Trades’ Chem., 1927, 1 1 , 
87—93; cf. B ., 1927, 52).—The alkalinity of hide 
powders due to organic matter is usually greater in 
influence than that due to inorganic sources. Deter­
minations of the soluble matter for any one type of 
manufacture of hide powder yield results which vary 
concomitantly with the results both of acidity and of 
alkalinity determinations. Determinations of mineral 
ash and its alkalinity may or may not vary in the same 
sense. The absorptive properties of a powder are 
best indicated by determinations of the soluble matter 
and its mean variation. The “ alkalinity ” or “ acidity ” 
of the soluble matter is a minor factor. The percentage 
of ash and its alkalinity are indications of adsorptive 
power only as they influence the soluble matters present. 
The alkalinity of the powder should be determined by 
observing the change in caused by the infusion of 
6-5 g. of hide powder in 100 c.c. of saturated boric acid 
solution, and by titrating the alkalis extracted from hide 
powder by three successive infusions in saturated 
boric acid. The results must be related both to the 
weight of the powder and to the weight of the soluble 
matter determined. Experiments with two hide pow­
ders from the same source showed that high non-tans 
were obtained with the powder containing a higher 
proportion of soluble matter and having a higher acidity 
and alkalinity. The latter are due to amphoteric, 
soluble organic constituents. D. W o o d r o f f e .

Use of sulphite-cellulose extract as a tanning 
material. E. L. W a l l a c e  and R. C. B o w k e r  (U.S. 
B u r .  Standards, 1927, Tech. Paper No. 339, 309—321).— 
Experiments have shown that sulphite-cellulose extracts 
contain a satisfactory amount of material absorbable 
and fixed by hide powder. They compare favourably 
with vegetable tanning extracts in these respects. 
They may be blended with ordinary vegetable tanning 
extracts without loss of tannin content, and give a satis­
factory colour on leather used either alone or in mixtures. 
They brighten the colour of most tanning materials on 
leather, moderate the red colour of quebracho and man­
grove, and show a marked brightening effect on chest­
nut extract. They solubilise some of the quebracho 
insoluble matter. Pieces of hide pre-tanned in sulphite- 
cellulose liquors of £%, 1 %, and 1 £% tannin content
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and finished in ordinary mixed tanning extracts required 
28 days only as compared with 40 days for hides not pre­
tanned. Blends of equal parts of sulphite-cellulose 
extract, chestnut, and mangrove gave as good a tannage 
in 35 days as required 40 days with oak bark extract. 
The chemical, physical, and ageing properties of the 
leather tanned with sulphite-cellulose extracts compared 
favourably with those of leathers tanned without their 
USe. D . WOODROFFE.

Unhairing action of stannous salts. H. B. 
M e r r il l  (J. Amer. Leather Chem. Assoc., 1927, 22, 
230—236).—Three samples of hair were treated with 
saturated lime water, 1% stannous chloride for 24 hrs. 
followed by lime water for 24 hrs., and 1% stannous 
chloride solution for 48 hrs. respectively. The lime 
water alone and stannous chloride solution alone had 
little action on the hair, but the combined treatment 
of stannous chloride solution followed by lime water 
completely disintegrated the hair. Stannic chloride 
had no such effect. The stannous chloride can be used 
instead of sodium sulphide and in similar quantity 
for sharpening milk of lime for loosening the hair on 
raw skin. The effect of the stannous chloride is attri­
buted to its reducing properties. I t  acts on hair only 
in alkaline solution. Its action confirms the theory 
of Atkin and Thompson (Leather Trades’ Year Book, 
1926, 56) that sulphides rcduce cystine to cysteine, 
which latter acts as an oxygfcn carrier, thus oxidising 
the proteins of the hair and epidermis.

D . W o o d r o f f e .
P a t e n t s .

Manufacture of ligno-tanning material from 
waste sulphite liquor. V . D r e w s e n , Assr. to W e s t  
V ir g in ia  P u l p  & P a p e r  Co. (U.S.P. 1,629,448, 17.5.27. 
Appl., 14.2.19. Cf. U.S.P. 1,303,176—7; B., 1919, 
507 a ).—Waste sulphite-cellulose liquor is heated at 130° 
under pressure with 2 % of calcium oxide for about 1  hr. 
The liquor is then treated with carbon dioxide, filtered, 
and concentrated, and sufficient sulphuric acid to 
precipitate the calcium present as calcium sulphate is 
added. The filtrate is of value as a tanning agent.

T. S. W h e e l e r .
Solution for depilating hides. H. B e n f e y  (6.P. 

436,149, 5.12.24. C f. E.P. 246,114; B ., 1926, 505).— 
Sodium hydrosulphide solution, d 1*22, containing 
1 2 -6 % of active sulphur, is obtained by scrubbing waste 
gases from the manufacture of carbon disulphide 
with a mixture of sodium sulphide solution, d 1 • 24, 
and milk of lime, d 1  • 16, and subsequently allowing the 
calcium hydroxide sludge to settle. L. A. C o l e s .

Leaching apparatus (U.S.P. 1,628,787).—See I.

X V I — AGRICULTURE.
Effect of soil micro-organisms on paraffin used 

as a coating to decrease the injurious action of lead 
arsenate on plant roots. W. E. F l e m in g  (J. Agric. 
Res., 1927, 34, 335—338).—Soil micro-organisms,
especially various species of fungi, are able to decom­
pose paraffin in the soil and convert it into organic 
acids. The growth of many soil fungi was markedly 
stimulated in the presence of paraffin, whether added 
alone or as a coating on particles of lead arsenate. This

would explain the results of Leach (cf. B., 1926, 840), who 
found that the injury to plants caused by lead arsenate, 
applied to the soil as an insecticide, was not reduced 
when the particles were coated with paraffin.

C. T. G im in g iia m .
Determination of organic matter in soils by 

means of hydrogen peroxide. W . 0 .  R o b in s o n  
(J. Agric. Res., 1927, 34, 339—356).—A method is 
described for the determination of organic matter in 
soils by the loss in weight on digestion with hydrogen 
peroxide. About 1 g. of soil is digested on the water- 
bath with 10 c.c. of water and 10 c.c. of 30% hydrogen 
peroxide until bubbles cease to be evolved. The liquid 
is then filtered through asbestos in a Gooch crucible, 
and the filtrate and washings are evaporated to dryness, 
ignited, and weighed. The insoluble matter on the 
pad is dried for 18 hrs. at 110°. The difference in weight 
between the water-free soil and the dried residue plus 
the ash from the filtrate, is taken as organic matter. 
In some soils an appreciable amount of organic matter 
is unattacked by hydrogen peroxide ; in certain cases 
this consists mainly of charcoal. Graphite is not 
attacked; charcoal and coal are partially decomposed. 
The method tends to give low results, but it is on the 
whole about as accurate as the combustion method, 
and, in special cases, much more accurate. I t  is not 
applicable to soils high in calcium carbonate, manganese 
dioxide, or chromium sesquioxide. Various forms of 
organic matter, including cellulose, humus, and lignite 
are almost completely destroyed by hydrogen peroxide 
in the presence of soil, and the method does not deter­
mine any clearly defined kind of soil organic matter. 
The author does not therefore agree that hydrogen 
peroxide can be used to differentiate between humified 
and non-humified material, as proposed by G. W . 
Robinson and Jones (cf. B, 1925, 140).

C. T. G im in g h a m .
Alkaline and neutral permanganate methods 

[for nitrogen determination] : comparison of
results on raw materials and fertiliser mixtures. 
H. C. M o o r e  and R. W h it e  (J. Assoc. Off. Agric. Chem., 
1927, 10, 202—216).—The results of over 2000 deter­
minations of the “ activity ” of fertilisers by the alkaline 
and neutral permanganate methods are summarised, 
and attention is drawn to the discrepancies. Both 
methods are empirical, and certain points in the official 
regulations need to be made more explicit to ensure 
greater uniformity. The following possible sources of 
variation are indicated. Samples should be ground 
just fine enough to pass a 1-mm. sieve. The exact 
amount of material should be taken in determining 
water-soluble nitrogen, so that 50 mg. of water-insoluble 
nitrogen are left in the residue. In the alkaline method 
the distillation should be carried out in a definite time, 
e.g., 1  hr., and exactly 9 5  c.c. of distillate should be 
collected. The addition of paraffin to prevent frothing 
leads to a reduction of some permanganate; the 
use of glass beads is preferable. In the neutral method, 
complete preliminary extraction with water is essential, 
as some of the water-soluble nitrogen may be rendered 
insoluble by the subsequent permanganate digestion. 
The complete methods embodying these modifications 
are described. H- J- D o w d e n .
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Modification of the salicylic-thiosulphate method 
suitable for determination of total nitrogen in 
plants, plant solutions, and soil extracts. E. R.
R a n k e r  (J. Assoc. Off. Agric. Chem., 1927, 10, 230— 
251).—The salicylic-thiosulphate method of determining 
total nitrogen in fertilisers, which is based on the reduc­
tion of nitrates in acid medium, was foimd to give low 
results when applied to plants and plant materials, 
recoveries of 27—68% being secured. By testing the 
vapours for nitrates, nitrites, and ammonia at each 
individual stage of the determination, the operations 
in which losses of nitrogen may occur have been detected, 
and modifications of the procedure to counteract these 
losses are suggested. The sample must first be rendered 
neutral or faintly alkaline, by addition of a predeter­
mined quantity of acid or alkali and not by colorimetric 
adjustment in the presence of an indicator, since the 
latter method leads to loss of nitrogen during the sub­
sequent evaporation. If water is present, the sample 
must be evaporated just to dryness under reduced 
pressure, on a waterbath. Evaporation to ash dryness 
may in some cases cause loss of nitrogen during the dry­
ing, whilst incomplete evaporation will involve losses 
during the addition of the acid and during the subsequent 
digestion. The method as thus modified showed small 
limits of error when compared with the Devarda alloy 
method. H. J. D o w d e n .

Determination of carbon and nitrogen on the 
same soil sample. B . E. B r o w n  (Ind. Eng. Chem., 
1927, 1 9 , 629—630).—The determination is made with 
fair accuracy by the wet-combustion method. After 
the carbon has been converted into carbon dioxide by 
the action of the chromic-sulphuric acid mixture, the 
nitrogen is present in the residue as ammonium sulphate, 
and is determined as ammonia in the usual way. Chromic 
acid gives more satisfactory results than mercuric oxide 
or manganese dioxide. W. J. P o w e l l .

Inaccuracies of the Devarda method when applied 
to plant materials. E. R . R a n k e r  (J. Assoc. Off. 
Agric. Chem., 1927, 10, 252—256).—The Devarda 
method for determining nitrate-nitrogen, although 
extremely accurate for soils when applied to plant 
extracts and biological materials, often gives rise to 
erroneous results. Samples were selected which had 
been proved free from nitrates, nitrites, and ammonia 
by tests with diphenylamine and with Nessler’s solution. 
Out of 24 samples, 15, including materials such as 
sugar cane water-extract, germinated pea seed, carb­
amide, and glycine, gave a positive nitrate nitrogen 
determination, although none was present. To avoid 
incorrect deductions from these results, it is recom­
mended that nitrogen determined by this method should 
be described as “ Devarda nitrogen ” rather than 
“ nitrate-nitrogen.” H. J. D o w d e n .

P a t e n t s .
Manufacture of materials serving both as means 

for destroying plant pests and as fertilisers. 
M. L a n g e  (G.P. 438,006, 10.12.20).—The materials 
consist of solutions of nitrated hydrocarbons or phenols 
in sulphuric acid to which phosphates are added.
E.g., sulphuric acid, containing 10% of its weight of 
nitrated hydrocarbons, or phenols or their homologues,

is mixed with phosphorite in the proportions required 
to render the phosphate soluble. A distributable powder 
is obtained, which, in use, does not harm plant roots.

C. T. G im in g h a m .
Fertiliser. E. Ce r a s o l i (E.P. 270,957, 16.10.26).— 

Residues from the distillation of beetroot molasses are 
mixed with kieselguhr and phosphorite or calcium sul­
phate at ordinary temperature. C. T. G im in g h a m .

Insecticide composition. O. F. H e d e n b u r g  and
D. S . P r a t t , Assrs. to T o l e d o  R e x  S p r a y  Co. (U .S .P .  
1,627,389, 3.5.27. Appl., 1.7.19).—An insecticide com­
prises lead arsenate and an emulsoid colloid, such as 
gum arabic, mixed with lime-sulphur.

C. T . G im in g h a m .
Manufacture of calcium arsenate [insecticide] 

products. W . J. L i i p f e r t , A s s r . t o  G e n e r a l  Ch e m ic a l  
Co . (U.S.P. 1,626,942, 3.5.27. A p p l.,  6.2.24).—A n  a q u e ­
o u s  su s p e n s io n  of c a lc iu m  h y d r o x id e  is  t r e a t e d  u n d e r  
a g i t a t io n  a t  b e lo w  38° w ith  a r s e n ic  a c id  s o lu t io n , a n d  t h e  
p a s te  o b ta in e d  is  h e a te d  a t  t h e  b .p .  a n d  d r ie d .

T . S. W h e e l e r .
Manufacture of an insecticide. W. C. P iv e r  (U.S.P. 

1,626,872, 3.5.27. Appl., 30.3.23).—Arsenic acid is 
treated with sufficient excess of calcium oxide to yield 
a dry product, and with 0  • 5—5% of aluminium sulphate.

T . S. W h e e l e r .
Solutions for destroying animal and plant pests.

F. H o f f m a n n -L a  R o c h e  & Co. A.-G. (Swiss P. 114,438,
14.11.24).—The solutions contain nicotine soaps of the 
higher fatty acids, resin acids, or naphthenic acids.

L. A . Co l e s .
Material for destroying animal and plant pests.

F a r b e n f a b r . v o r m . F. B a y e r  & Co. (F .P .  595,974,
31.3.25. Conv., 10.4.24).—Copper compounds of aromatic 
bases, such as aniline and its derivatives and homologues, 
prepared by treating the bases with copper sulphate 
solution, are used for the purpose. L . A. Co l e s .

XVII.— S U G A R S; STA R C H ES; GUMS.
Refining qualities of raw [cane] sugars. T . B .  

W a y n e  (Int. Sugar J., 1927, 2 9 ,  94—100).—It is falla­
cious to grade raw cane sugars for their refining value 
strictly on polarisation, as this basis of purchase does 
not differentiate between the superior refining qualities 
of some sugars and the inferior nature of others. Charac­
teristics of a good raw sugar are that the crystals shall 
be uniform, hard, and sharp, having an average diameter 
of about 0 ’ 8  mm., with few needle-shaped crystals. 
Viewed by projection of their images on a screen, the 
crystals should be regular and of good shape ; the colour 
value by spectrophotometric analysis at a wave-length 
of 560 ¡j, expressed as — log (sp. transmissivity), should 
hot exceed 0-7500. With a total colour value of less 
than 0 ■ 7500, the higher the absorption trend at 440fi, the 
more suitable the sugar is for refining purposes, since this 
indicates that the colouring matter present is due to 
caramélisation of an incipient nature, the absence of 
greyish colouring matter indicating improper clarification 
of ferric iron-polyphenol compounds. Polarisation to 
be 96° or more, ash at a maximum of 750° F. not exceed­
ing 0-45%, and moisture by drying in  vacuo a t 80° to 
constant weight to allow a safety factor of 0-25.

J. P. O g il y ie .
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Evaporating and heating systems in cane 
[sugar] factories. G. W. Co n n o n  (Int. Sugar J., 
1927, 29, 100—103).—Following beet factory practice, 
cane houses, especially in Cuba, are now following the 
“ extra steam ” system for heating the raw juice, this 
method reducing the total fuel consumption about £$%. 
A development of this method is the use of the “ dead­
end ” double effect, the first cell of the evaporator 
consisting actually of two parts, the first operated with 
exhaust steam, and the second sending all its vapour 
to the juice-heaters. There are no connexions on the steam 
or vapour side between these evaporators and the quad­
ruple effect, but the partly concentrated juice from 
the dead-end evaporator is sent to the multiple effect 
to be made into syrup. In this way 8 |%  less steam is 
used, compared with the ordinary quadruple effect, 
the total heating surface being no greater. A number 
of the larger and more efficient factories in Cuba employ 
the pre-evaporator or Pauly cell, using live steam at 
40 lb. pressure, the evaporation being discharged into 
the exhaust steam main. A very high rate of 
evaporation can be obtained, and this system pro­
vides the cheapest way to increase the capacity and 
economy of the evaporation department of a cane factory. 
One of the factories in Cuba now operates an evaporator 
employing thermo-compression, with a good economy in 
its bagasse consumption. J. P. O g il v ie .

Sugar-house incrustations. J. W. Sciilegel 
and J. P. Manley (Ind. Eng. Chem., 1927,19, 219—221). 
—A heavy sticky sludge forming on the upper surfaces 
of the char filters was found to  consist mainly of silica, 
which had probably originated from the use of diatom- 
aceous earth in clarification. Scales found in the outlet 
pipes from the low-grade char filters were found to  have 
a  similar composition. A deposit inside the flue of a 
char kiln was found to  consist essentially of ammonium 
and calcium sulphates. Scale deposited on the corru­
gations and  faces of the plates of ordinary plate-and- 
frame presses used for filtering sugar liquors were found 
to  consist mainly of CaO, 21-33; Fe20 3 and A120 3
12-41; S i02, 14-89; P 20 5, 7-25; MgO, 6-48; C03 
6-50; and S 0 3, 0-91%. Exam ination of yellowish- 
brown stalactitic deposits around the caps of water- 
tube  boilers, caused by leakage from within the boilers, 
showed th a t traces of waste-waters from the char filters 
had leaked into the boilers where i t  had interacted with 
th e  soda ash present. Analyses were also made of the 
scales found in the Hoppes w ater purifier, and of sludge 
taken  from a  retu rn  steam -trap. J. P. Ogilvie.

Beet dehydration process. B. J. O w e n , L. F. 
M a n e s ,  and J. L. D o t jg a n  (J. Min. Agric., 1927,33, 986— 
996).—Cossettes are dehydrated in a single operation 
(without the preliminary drying advocated by de Vecchis) 
by a drying agent, e.g., heated air, continuously and 
uniformly applied until their temperature is raised to 
about 93°, and the water content has been reduced to 
about 5% of the weight of the product. This drying may 
be effected either in mass or in layers, and plant is 
described for doing so on the large scale in field or 
factory. An extraction apparatus for exhausting the 
dried cossettes is employed by means of which the 
sugar may be obtained in the form of a dense syrup in

continuous and expeditious manner, this being in 
essence a vertical vessel to which the material is fed 
continuously and impelled upwards, being exhausted by 
means of a counter-current of water caused to gravitate 
through the ascending mass. In purifying this dense 
syrup, it is treated with phosphoric acid, heated at 80°, 
and limed to neutrality; or it may be heated, centri­
fuged, and treated with a solution of phosphoric or 
sulphurous acid, followed by a suitable quantity of dry 
tricalcium sucrate or dry calcium hydrate, the alkalinity 
later being adjusted by means of phosphoric acid. This 
method ensures that the syrup can be filtered under 
comparatively low pressure. J. P. O g il v ie .

Determination of phosphates in sugar-cane juice.
H. B. S p r i n g e r  and J. G. D a v i e s  (J.S.C.I., 1927, 46, 
143—144 t ) . —In determining the phosphate content of 
cane juice as a guide to the manurial requirements of the 
soil (cf. Walker ; B., 1923, 322 a ) ,  a modification of the 
Pemberton-Ncumann molybdate method is used, which 
is stated to give rapid and reasonably accurate results, 
even in the presence of the usual amounts of silicate 
occurring in cane juice. The uranium acetate procedure 
followed by Walker gives results lower than the truth.

J. P .  O g il v ie .
Determination of sugar in the beet and the use 

of the Kruger method. A. L e  D o c t e  (Int. Sugar J., 
1927, 29, 214—218).—The Kruger method is considered 
unreliable because the volume of liquid added to 26 g. 
of beet pulp is too small to obtain a perfect admixture 
and a complete diffusion of the sugar within a reasonable 
time, and is also too small to obtain rapidly a sufficient 
quantity of filtrate for use with the Pellet continuous 
polarimetric tube. Compared with the Sachs and 
Le Docte procedure, the method is open to criticism on 
the grounds that it is less rapid and more liable to error 
in factory routine operation. J. P. O g i lv ie .

Hydrogen-ion concentration and the defecation 
of cane juice. H. S. P a i n e  and 11. T. B a l c h  (La. 
Planter, 1927, 73, 127—132, 148—150).—Provided that 
sufficient filtration capacity be available, the procedure 
to ensure a maximum clarification and to prevent 
inversion losses is to lime to 8 —9, measured either 
before or after heating, but the hydrogen-ion concen­
tration for the maximum defecation varies with different 
juices, and in any case the possibilities of colour forma­
tion and of scaling of the tubes of evaporators and 
heaters are to be considered. J. P. O g i lv ie .

Use of hyposulphites in the [beet] sugar factory. 
M . M e s t r e  (Bull. Assoc. Chim. Suer., 1926,44, 72—79). 
—Treatment of the juices and syrups with hyposulphites 
prevents the oxidation of insoluble gelatinous compounds 
and of soluble metapectic compounds into substances 
that considerably add to the viscosity, and retard boiling 
and crystallisation. J. P. O g il v ie .

Use of chlorine for [beet] juice purification. O. 
S p e n g l e r  and R. W e id e n h a g e n  (Z. Ver. deut. Zuckerind., 
1927, 119—121).—A comparison of the results ob­
tained by Ochi’s process (B., 1926, 559) with the usual 
method of clarification showed that on treatment of the 
juice with chlorine followed by 2 % of “ Norit,” the purity 
was 90-8°; whereas with 2-5% of lime in ordinary 
carbonation it was 94-2°. In order to reach a purity
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of 95°, it was necessary to use 5% of the decolorising 
carbon. In applying the process to the purification 
of beet molasses, it was not possible to effect a sufficient 
incorporation of chlorine with the dense liquid.

J .  P .  O g i l v ie .
Error caused by the presence of invert sugar in 

the determination of sucrose in the beet by the 
aqueous digestion method. V. S ta n jsk  and J. 
V o n d r a k  (Z. Zuckerind. Czechoslov., 1927, 51, 220— 
224).—Under the influence of the basic lead acetate in 
the hot aqueous digestion method, the invert sugar 
which may be present suffers a loss of its lievo-rotatory 
power, aud may even become dextro-rotatory, its 
cupric reducing power only slightly diminishing. If the 
invert sugar content is considerable, it is not exact to 
correct the polarisation by increasing it by one third 
of the invert sugar present. I t  ¿ 3  then necessary to 
determine the sucrose by double polarisation, or else to 
ascertain the change of polarisation of the invert sugar 
present caused by sodium hydroxide at the temperature 
of operation. J. P. O g il v ie .

P a t e n t s .
Extraction of juice from sugar cane [by milling].

W . H. M o r g a n , s e n . (E.P. 267,234, 14.12.25).—Each 
cane stalk is divided into short sections which are disin­
tegrated longitudinally during their movement between 
relatively movable blades to produce a long-fibred, 
finely-shredded absorbent mass, the juice being finally 
removed from it by pressure or by diffusion.

J .  P .  O g il v ie .
Preparation of sugar cane stalks prior to the 

extraction of juice therefrom. W. H. M o r g a n  (E.P. 
267,235, 14.12.25).—Cane stalks are prepared for juice 
extraction (by milling or otherwise) by removing extra­
neous matter by washing, cutting the stalks into short- 
length sections, shredding, and reducing them to a 
clean fibrous hay-like mass containing the juice. The 
removal of the extraneous matter is effected during the 
movement of the stalks in a liquid bath in which they 
are subjected to attrition. J. P. O g i l v i e .

Apparatus for concentrating and evaporating 
liquids, such as syrups. B a k e r  P e r k in s , L t d ., G. R. 
B a k e r , W. E. P r e s c o t t , and Soc. A n o n . A n c . E t a b l .
A . S a v y  J e a n je o n  & Cie. (E.P. 268,437, 1.1.26).—The 
liquid passes through an element containing a spiral pas­
sage of gradually increasing size formed between two 
concentric tubes, the outer of which is heated and the 
inner serving for the passage upwards of the evolved 
steam. Heating may be effected by gas, oil-firing, 
electricity, or other direct means. J .  P .  O g il v ie .

Recovering sugar content in cane juices. C. G. 
P e t r e e , Assr. to P e t r e e  & D o r r  E n g in e e r s , I n c . (U.S.P. 
1,625,680, 19.4.27. Appl., 20.4.25. Conv., 18.8.24).— 
Treatment of the rich and weaker juices coming from 
different stages of a cane-milling circuit consists in 
decanting the rich juice, adding the mud produced to 
the weaker juice, decanting the latter, and separately 
recovering the solids and juice from the residual mud 
by means of a filter press. J. P .  O g il v ie .

Extraction of the sugar present in [beet] molasses 
and vinasses. H. E r ie d r ic h  and W. R a jt o r a  (G.P. 
435,515, 23.4.24. Conv., 17.5.23).—Thickened molasses

or vinasse at about 40° is mixed with glacial acetic acid, 
and the precipitated sugar separated and dried with hot 
air, the acetic acid being recovered from the residues by 
distillation. J. P. O g i l v i e .

Decolorisation of [beet] sugar juices. L . J. 
H e u c l in  (F.P. 608,097, 19.12.25).—Ozone is applied 
for decolorising at two stages, viz., at the end of the last 
saturation, and. before, during, or after concentration.

J. P .  O g il v ie .
Treatment of [soft] sugar. H. C. W e l l e s  (U.S.P. 

1,624,296, 12.4.27. Appl., 1.10.23).—The colour of 
soft (brown) sugar is improved by treatment in the 
centrifuge with a small quantity (0 -1 %) of 2 0 % phos­
phoric acid solution. T. S. W h e e l e r .

Fertiliser ( E .P .  270,957).—See XVI.

XVIII.— FERMENTATION INDUSTRIES.
Briquette binder. M o o r e  and M y e r s .—See II.

P a t e n t s .
Treatment and preparation of yeast and product.

F .  M. H il d e b r a n d t  and C. N. F r e y , Assrs. to F l e is c h - 
m a n n  Co. (U.S.P. 1,625,121, 19.4.27. Appl., 4.6.21).— 
Yeast is submitted to a conditioning fermentation in a 
nutrient sugar solution, and is then mixed with about 
half its weight of maize meal, and of a saturated solution 
of calcium sulphate, and the mixture is slowly dried in a 
current of air at 17° until the moisture content is reduced 
to about 13%. T. S. W h e e l e r .

Stabilisation of yeast. F. Sa u e r  (G .P . 436,878,.
21.1.25).—P u r e  y e a s t  c u ltu re s  a re  t r e a te d  w i th  w e a k ly  
a c id  s a l t  so lu t io n s ,  t h e  s t r e n g th  a n d  c o m p o s it io n  o f w h ic h  
c o r re s p o n d  w i th  th e  s a l t  c o n te n t  o f  t h e  y e a s t  p la s m a ,  a n d  
s ta b i l i s e d  b y  th e  a d d i t io n  o f  s u b s ta n c e s  s u c h  a s  a lc o h o l  
o r  g ly c e ro l  w h ic h  d o  n o t  h in d e r  t h e  g ro w th  o f t h e  y e a s t  
c e lls . A . R. P o w e l l .

Production of potassium bitartrate from grape 
residues. C. S p e d ic a t o  (F.P. 602,243, 7.8.25).—The 
residues are stirred with sodium carbonate and treated 
with live steam for 2 0  min. in a vessel provided with a 
perforated false bottom, the liquid collecting below this 
being subsequently treated with concentrated sulphuric 
acid to precipitate potassium bitartrate. L . A . C o l e s .

Fermentation processes for the production of 
butyl alcohol and acetone. Co m m e r c ia l  S o l v e n t s  
C o r p ., A sse es . o f D. A . L e g g  (E.P. 249,833, 25.2.26. 
C o n v ., 30.3.25).—S e e  U .S .P .  1,582,408 ; B„ 1926, 563.

X IX .— FO O D S.
Preparation and analysis of the various proteins 

of wheat flour with special reference to the globulin, 
albumin, and proteose fractions. W. F. H o f f m a n  
and R. A. G o r t n e r  (Cereal Chem., 1927, 4 ,  221—229).— 
Details are given of the methods of isolation from a 
patent wheat flour of gliadin, glutenin, leucosin, and 
small amounts of a possible globulin, together with the 
results of the protein analysis by the Van Slyke method 
(cf. B., 1911, 1135). No proteose could be detected, 
but a gum was obtained which, in a state of purity, did 
not colour blue with iodine or reduce Fehling’s solution 
before hydrolysis. Extraction of wheat flour with 5% 
potassium sulphate solution and with 1 0 % sodium
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c h lo r id e  s o lu t io n  g a v e  v e r y  d if fe re n t  re s u l ts ,  b o th  as 
r e g a rd s  t h e  n a tu r e  a n d  a m o u n t  o f t h e  p ro te in s  w h ich  
c o u ld  b e  s e p a r a te d  f r o m  t h e  so lu t io n s .  F .  R .  E n n o s .

Concentration of glutenin and other proteins 
in various types of wheat flour. E. G r e w e  and
C. H. B axley  (Cereal Chem., 1927, 4, 230—247).— 
Determinations of glutenin by the method of Sharp 
and Gortner (B., 1924, 762) and by that of Blish and 
Sandstedt, for a number of flour samples milled from 
wheat of varying types, gave results in satisfactory 
agreement, but the relative baking qualities as judged 
by the volume of the loaves obtained in three different 
baking tests were not consistent. The ratio of glutenin 
to crude protein and of glutenin to tlie sum of glutenin 
and gliadin showed very little variation over the whole 
range of flours examined. The highest coefficient of 
correlation with loaf volume was shown by the crude 
protein content and the extensibility, and a lower one 
by the diastatic activity of the flour. No correlation 
was shown by the quality constant (Sharp and Gortner,
B .,  1924, 29), the size of the starch granules, or the 
heat of imbibition of the dried starch preparations.

F .  R . E n n o s .
Determination of casein in milk by approxi­

mately isoelectric precipitation. H. C. W a t e r m a n  
(J. Assoc. Off. Agric. Cliem., 1927, 10, 259—263).— 
For the determination, a buffer solution of 4-7 
is used. The optimum point is p n  4-74 as shown by 
Rona and Michaelis (cf. A., 1910, i, 905). The buffer 
precipitant is prepared from 250 c.c. of IV-acetic acid 
to which are added 125 c.c. of iV-sodium hydroxide 
solution, the mixture being diluted to 1 litre. To 
avoid the tedious washing of the casein precipitate, 
with its inherent losses, casein nitrogen is determined 
as the difference between the total nitrogen in the 
milk and the nitrogen content of the filtrate after 
precipitation. To 20 c.c. of the milk sample add 50 c.c. 
of the buffer solution, dilute to 1 0 0  c.c., and, after 
shaking, warm at 50—60° for 15 min. Cool, filter 
(returning the filtrate twice), and determine both 
nitrogen (A) in 50 c.c. of the filtrate and total nitrogen 
(B ) in 10 c.c. of the original milk. Then 6  • 38 X {B — A) 
=  grams of casein in 1 0  c.c. of the milk.

H .  J. D o w d e n .

Morres and Schiitzler’s method for the deter­
mination of fat in milk. 0. B a u m a n n  (Pharm. 
Zentr., 1927, 68, 289—290).—Comparative experiments 
by the new method (Morsin method) and by the 
Gottlieb-Rose and Gerber methods show that it is 
entirely reliable, even in presence of formaldehyde, for 
milks of which the acidity is below 20 on the Soxhlet- 
Henkel scale. With higher acidities, or after boiling, 
the separation of the fat is incomplete, but pasteurised 
milks give accurate results. The method is very rapid 
and convenient. S. I .  L e v y .

Determination of nitrate- and nitrite-nitrogen 
in meat. O. N o e t z e l  (Pharm. Zentr., 1927, 68, 
321—323).—10 g. of the finely-divided meat and 150 c.c. 
of water containing a few drops of 25% sodium hydroxide 
are frequently shaken over a period of about 1 J hrs. 
After bulking to 2 0 0  c.c., 150 c.c. of the filtrate are 
treated drop by drop with 30 c.c. of dialysed iron

solution, diluted to 2 0 0  c.c., shaken vigorously, and 
filtered. One portion (40—80 c.c.) of the filtrate, 
which should be quite clear, is used for the determination 
of total nitrogen by adding a slight excess of 
0-1 A7-potassium permanganate solution, acidifying with 
sulphuric acid, destroying the excess of permanganate 
with alcohol, and boiling for 2  min. after the addition 
of 1 g. of powdered iron. 9 c.c. of 1 : 2 sodium hydroxide 
solution are added to the cooled solution and the 
ammonia steam-distilled into acid, the excess of which 
is titrated using Congo-red indicator. In the other 
portion of the filtrate nitrite is determined colori- 
metrically by means of m-phenylenediamine hydro­
chloride. The method is very. satisfactory for the 
determination of nitrite in the presence of relatively 
large quantities of nitrate, but not vice versa.

F. R. E n n o s .
Determination of benzoic acid in minced meal.

E. W a l t z in g e k  (Chem.-Ztg., 1927, 51, 170).—To 20 g. 
of the minced meat shaken with water are added 2 0  c.c. 
of Fehling’s copper sulphate solution, and 6  c.c. of 
ZV-sodium hydroxide solution, and the process continued 
as in the determination of benzoic acid in egg yolk 
(B ., 1927, 122). The extract obtained from meat with 
ether and light petroleum may contain other substances, 
such as fatty acids, especially if putrefaction has set 
in. The extract is weighed, heated at 100° to sublime 
the benzoic acid, and weighed again. With perfectly 
fresh meat titration of the extract with 0-lAr-sodium 
hydroxide solution gives satisfactory results.

F. R. E n n o s .
Heat and moisture as factors in the destruction 

of gossypol in cottonseed products. W. D. G a l l u p  
(Ind. Eng. Chem., 1927, 19, 726—728).—Gossypol, the 
toxic principle of cotton seeds (cf. Carruth, A., 1918, 
i, 266), is readily changed on heating to the less toxic 
¿-gossypol (cf. Sherwood ; B ., 1926, 564), which is slowly 
destroyed, but the time of heating necessary to obtain 
a non-toxic product is much longer than that employed 
in the oil mill. Heating the seeds with water in an auto­
clave at 2 0  lb. pressure destroys both the gossypol and 
d-gossypol in relatively short periods of time (1—4 hrs.), 
and feeding tests show that the product thus obtained 
yields a more suitable cattle food than the untreated 
seeds. Germination of the seeds does not decrease the 
toxicity. W. J. P o w e l l .

Aluminium cans for preserving foods. H. Se r g e r  
(Chem.-Ztg., 1927, 51, 391—393, 411—413).—Tests with 
a large number of fruits and vegetables show that they 
may be advantageously preserved in aluminium cans 
without suffering any deterioration as regards taste, 
colour, odour, or edibility. The aluminium is much 
less attacked by the fruit acids than is the tin of the 
usual tinned-iron cans, and any minute amount of 
aluminium that dissolves has no toxic effect.

A. R. P o w e l l .

Oils in emulsions. B a l d w in . See II.
P a t e n t s .

Extraction of albumino-caseins of vegetable 
origin, and separation of these albumins from 
amylaceous matters. H. B e a u f o u b  (E.P. 260,242,
12.10.26. Conv., 23.10.25).—Vegetable substances such
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as cereals or oleaginous seeds are treated below 50° 
with a 3—1 0 % solution of a chloride of an alkali or 
alkaline earth, the albuminous solution being separated 
from the insoluble material. After coagulation by 
suitable means, the albumino-casein is collected by 
decantation, filtering, or centrifuging and is washed, 
dried, and bleached. [Reference is directed, in pursuance 
of Sect. 7, Sub-sect. 4, of the Patents and Designs Acts, 
1907 and 1919, to E.P. 147,513, 121,141, 17,116 of 1906, 
9457 of 1905, 30,842 of 1897, and 25,786 of 1896.]

F. R. E n n o s .
Preparation of concentrated vitam in-5. P. 

C a c c ia  (U.S.P. 1,617,702, 15.2.27. Appl., 25.9.25).— 
A mixture of yeast and water is kept for several days 
and filtered. The residue is extracted with boiling 
dilute hydrochloric acid, and the extract mixed with the 
filtrate and evaporated to a paste, which is extracted with 
absolute alcohol. The alcoholic extract is treated with 
ethylene chloride to precipitate vitamin-5, 'which is 
recrystallised from sulphuric acid. T. S. W h e e l e r .

Deodorising of fluids (E.P. 270,509).—See I.

X X .— ORGANIC PR O D U C T S; MEDICINAL 
SU BSTA N C ES; ESSENTIAL OILS.

Cheap ethylene dichloride. D. I i .  K i l l e f f e r  
(Ind. Eng. Chem., 1927,1 9 , 636—639).—The commercial 
possibilities of ethylene dichloride are examined. 
This substance is now cheaper than carbon tetrachloride 
on a volumetric basis of comparison, and is suitable 
for use as a non-inflammable solvent since it has a 
relatively low sp. heat, forms explosive mixtures with 
air only with difficulty, and will not support a flame. 
I t  is superior to carbon tetrachloride in stability towards 
water and steam, hence is less liable to cause corrosion 
of plant. The sharp reduction in price of ethylene 
dichloride has also made possible its utilisation as a 
raw material for synthetic products, since under suitable 
conditions both chlorine atoms are replaceable by other 
groups. With benzene it yields dibenzyl, which is 
Teadily oxidised by atmospheric air to benzaldehyde 
or benzoic acid, and with ammonia yields ethylene- 
diamine. Glycol diacetate, a solvent for cellulose 
acetate and nitrate, can be made by heating ethylene 
dichloride with a small excess of anhydrous sodium 
acetate under 125—150 lb. pressure. The addition of 
about 5% of glycol diacetate to the original mixture 
furnishes a common solvent and hence accelerates the 
action, whilst excess of sodium acetate is necessary to 
prevent the formation of by-products. Succinic acid 
can be prepared without difficulty by the condensation 
of ethylene dichloride with sodium cyanide, the succino- 
nitrile formed being hydrolysed by means of hydro­
chloric acid. W. J. P o w e l l .

Application of the Stahre reaction to the accurate 
determination of citric acid. B. G. H a r t m a n n  and
F. H il l ig  (J. Assoc. Off. Agric. Chem., 1927, 1 0 , 264— 
272).—The determination of citric acid by oxidation 
to acetone and precipitation as pentabromoacetone 
(cf. Wohlk; B., 1902, 564) is quantitative if certain 
precautions are taken. The solubility of the penta- 
bromo-compound is the chief source of error, and must 
be corrected for by allowing 1-7 mg. for every 100c.c.

of reaction mixture. The tendency to form a difficultly 
crystallisable oil is inhibited by adding asbestos and 
cooling in a refrigerator before addition of the ferrous 
sulphate solution. The precipitate is most conveniently 
dried by aspirating air. To 100 c.c. of citric acid solution 
add exactly 1 0  c.c. of dilute sulphuric acid (1 : 1 ) and 
1 0  c.c. of saturated bromine water, and filter after 1 0  min., 
if necessary. To 100 c.c. of the filtrate add 5 c.c. of 
potassium bromide solution (15 g. in 40 c.c. of water) 
and a little asbestos, heat at 48—50° for 5 min., and add 
sufficient 5% potassium permanganate solution to 
render the supernatant liquid a brown colour, about 
15 c.c. being required. Cool in ice-water, and, after 
adding sufficient ice-cold ferrous sulphate solution 
( 2 0  g. in 1 0 0  c.c. of water containing 1  c.c. of sulphuric 
acid) to dissolve all the manganese dioxide, about 
40 c.c. being required, shake for 5 min., and place in a 
refrigerator overnight. Filter by decantation, wash 
with cold very dilute sulphuric acid and with water, 
dry by aspirating air through the filter, and weigh. 
Remove the pentabromoacetone from the filter by washing 
with alcohol and then with ether, and re-weigh. After 
correcting for the solubility of the pentabromo-com- 
pound, the conversion factor 0 • 424 is used.

H. J. D o w d e n .
Determination of terpin hydrate in terpin hydrate 

elixir. A. G. M u r r a y  (J. Assoc. Off. Agric. Chem., 
1927, 1 0 , 257—259).—Owing to the sparing solubility 
of terpin hydrate in ether or chloroform, the extraction 
of this substance from aqueous solution by these solvents 
is long and tedious, but may be facilitated by the addition 
of salt and a little alcohol. Since the hydrate is efflor­
escent, it must not be dried in a desiccator, nor must 
heat be used in evaporation of the solvent. The method 
suggested consists in adding to a measured volume of the 
elixir sufficient salt solution ( 2 0  g. of sodium chloride in 
1 0 0  c.c. of water) to reduce the alcohol content to 1 0 — 
15% by vol. Extract 4 times with chloroform containing
5—7% of alcohol by vol., washing each extract through 
5 c.c. of the salt solution. Filter the united extract 
through cotton wool into a weighed dish, and evaporate 
the solvent by an air-blast without heating. Expose 
the residue to the atmosphere for 15 min. before weighing.

H. J. D o w d e n .
Determination of benzoic acid. W a l t z in g e r .—  

See XIX.
P a t e n t s .

Catalyst for synthetic methyl alcohol production.
J. C. W o o d r u f f  and G. B l o o m f ie l d , Assrs. to Co m m e r c ia l  
So l v e n t s  Co r p . (U .S .P . 1,625,924—9, 26.4.27. Appl.,
[a ], 26.5.26 ; [b ], 21.6.26 ; [c ], 25.9.26 ; [d , e ], 14.10.26 ; 
[ f ] ,  25.10.26).—(a ) A catalyst for use in the synthesis 
of methyl alcohol from hydrogen and carbon monoxide 
comprises one or more difficultly reducible metal oxides, 
e.g., zinc oxide, magnesium oxide, cadmium oxide, one 
or more easily reducible metal oxides, e.g., (c) nickel oxide, 
(d )  cobalt oxide, (e )  copper oxide, and a metallic 
halide, e.g., zinc chloride, (b) The catalyst comprises 
one or more difficultly reducible group II metal oxides, 
e.g., zinc oxide, one or more difficultly reducible metal 
oxides of groups III—VII, e.g., chromium oxide, and a 
metallic halide, ( f )  A suitable catalyst can be obtained 
by evaporating to dryness a suspension of zinc oxide in
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an aqueous solution of chromium nitrate, ferric nitrate, 
and zinc chloride, and heating the product to transform 
the nitrates to oxides. The mixed gases are passed 
over it at 420° and 250 atm. T. S. W h e e l e r .

Dehydration of ethyl alcohol. W., K., L., W., and
F. M e r c k  (E. M e r c k ) (E.P. 270,612, 9.2.2T. Conv.,
30.10.26).—Thê  dehydration of alcohol by lime is 
accelerated by heating in an autoclave at a pressure 
greater than atmospheric. A. D a v id s o n .

Concentration of dilute acetic acid. H . Su id a  
(U.S.P. 1,624,812, 12.4.27. Appl., 9.2.26. Conv.,
21.2.25. Cf. E.P. 218,271—2; B., 1925, 899).—In the 
application of the processes described in the patents 
cited, the cresol removed from the extracting apparatus 
by. water vapour is recovered by keeping the aqueous 
condensate until most of the cresol separates, and then 
extracting the aqueous layer with oleic acid, from which 
the cresol is recovered by distillation in  vacuo.

T. S . W h e e l e r .
Purification of acetic anhydride. B r it is h  Ce - 

l a n e s e , L t d ., and W. P. Sk e r t c h l y  (E.P. 270,809,
13.2.26).—Acetic anhydride containing sulphur or sulphur 
derivatives is purified by treatment with an anhydrous 
powdered metallic acetate, then with chlorine in quantity 
sufficient to react with the sulphur etc., and subsequent 
distillation. B . F u l l m a n .

Manufacture of acetaldehyde. Co n s o r t iu m  f ü r  
E l e k t r o c h e m . I n d . G .m .b .H . (E.P. 260,305, 26.10.26. 
Conv., 26.10.25).—The manufacture of acetaldehyde by 
the action of acetylene on water in presence of a mercury 
compound is improved by the presence in the reaction 
mixture of an organic solvent for acetylene, containing 
a hydroxyl or carbonyl group, but not a carboxyl group. 
Mono- and poly-hydric alcohols, phenols, and ketones are 
suitable, as also are substances capable of yielding them 
such as acetals and esters. To promote rapid removal 
of acetaldehyde from the reaction liquid, thus avoiding 
resinification, a rapid current of acetylene is passed 
through, whereby also the liquid is suitably agitated and 
the temperature regulated. By fractional condensation 
of the vapours, water and solvent are returned to the 
reaction vessel, while acetaldehyde and excess of acetyl­
ene pass through washers which absorb the aldehyde, 
the acetylene being returned to the reaction vessel. 
Spent catalyst is removed continuously or at intervals 
and, after regeneration, e.g., by dissolving the separated 
mercury in nitric acid and converting into sulphate, 
returned to the system. The reaction may be carried 
out in presence or absence of acid and at pressures 
higher than atmospheric. A. D a v id s o n .

Manufacture of acetals. Co n s o r t iu m  f ü r  E l e k ­
t r o c h e m . I n d . G .m .b .H . (E.P. 264,791,12.10.26. Conv.,
25.1.26. Addn. to E.P. 257,622 ; B., 1927, 379).—The 
process described in the prior patent may be carried 
out with alcohols containing water, the water being 
converted into acetaldehyde. The acetaldehyde is 
separated as far as possible by washing the vapours or 
fractionally condensing them. The proportion of acetal 
in the product is increased by suitable partial conden­
sation of the vapours, the condensate being returned to 
the reaction mixture, or by passing the products of

reaction, after removing the aldehyde, repeatedly 
through the reaction apparatus. A. D a v id s o n .

Electrolytic oxidation of organic compounds.
C. H . F ie l d  and G. O w e n  (E.P. 265,672, 7.11.25).—The 
electrolytic oxidation of organic compounds, especially 
of anthracene, is effected in the presence of a catalyst 
prepared from a cerite ore (composition given) from 
Riddarhytton, Sweden, containing chiefly : Si02, 20% ; 
Ce2 0 3, 22-38% ; Di2 03, 33-1% ; and La2 03, 10-64%. 
The ore is heated at 200° for 8  hrs. with sulphuric acid, 
and the product when cool treated with cold water, the 
resultant solution being precipitated with oxalic acid (the 
precipitate being heated to expel carbon dioxide) or an 
alkali. The red precipitate as produced is added to the 
electrolyte in quantities of about 5% by wt. of the 
solution. The cell may be a lead-lined vessel with lead 
electrodes, the cathode being covered with a diaphragm 
of asbestos cloth or earthenware. E.g., 3 | cwt. of 
anthracene (40% upwards) which has been treated 
with sodium hydroxide is electrolysed in 2 —3 | tons 
of 50—70% sulphuric acid containing 5% of catalyst, 
at 100°, 4—7 volts, 300 amp. (D.C.), for 2  hrs. A high 
yield of anthraquinone is obtained. Toluene (to benz- 
aldehyde), m-xylene, or naphthalene may also be 
oxidised. The action of the catalyst is attributed to 
the presence in the ore of an unisolated element associated 
with the didymium. B. F u l l m a n .

Catalytic dehydrogenation. I. G. F a r b e n in d . A.-G. 
(E.P. 262,120,25.11.26. Conv., 30.11.25).—Zinc sulphide 
and other sulphides of the heavy metals, either alone 
or mixed mutually or with other materials, often on a 
carrier, are used- for catalytic dehydrogenation. E.g., 
isobutyl alcohol gives ¿sobutaldehyde in 92% yield 
when passed over zinc sulphide on pumice stone at 
460°. B. F u l l m a n .

Potassium bitartrate (F.P. 602,243).—See XVIII.

X X I.— PHOTOGRAPHIC MATERIALS AND  
PROCESSES.

Calibration of photographic plates. F . S. H o g g  
and C. H. P a y n e  (Nature, 1927, 1 1 9 , 925).—Density 
curves for plates with two different emulsions show no 
greater differences than those for plates with the same 
emulsion; also, the two kinds of developer employed 
give closely similar results. The Harvard individual 
plate calibration curves allow for changes in sensitivity 
due to the temperature and humidity during exposure 
in the telescope, to the ageing of the plates, to delayed 
development, and to sky fog. A. A. E l d r i d g e .

Chemical sensitisation of silver iodide-gelatin 
plates. H. F r ie s e r  (Phot. Ind., 1927, 520—521). 
The preparation of a silver iodide emulsion is described, 
and results are given of tests of the latent image and 
print-out effects, using a large number of organic and 
inorganic sensitisers. "W- Cl a r k .

P a t e n t s .
Photographic media. H. W a d e . From W a d s w o r t h  

W a t c h  Ca s e  Co. (E.P. 270,387, 4.2.26).—A stable 
light-sensitive varnish consists of a hydrophobic 
colloid containing metal salts capable of combining 
with free halogen. The salts are present to a point
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approaching saturation, and the free halogen is intro­
duced in such amount as to combine with most of the 
salts and to avoid the presence of free halogen after the 
metal halides have been formed. As an additional 
sensitiser, a halogen-substituted hydrocarbon, such as 
iodoform, may be added. The varnish consists in the 
main of a light-sensitive oil such as tung oil, and a smaller 
amount of a resin, such as coumaronc, and of gutta­
percha may be added. A solution of iodine may be 
used as the halogen, and lead resinate, for example, as 
the metal salt. W. C!lakk.

Photographic process [using asphalt]. H. W a d e . 
From W a d s w o r t h  W a t c h  Ca s e  Co. (E.P. 270,386,
4.2.26).—A sensitive medium for use in the-preparation 
of screenless grained litho-plates, line engravings, half­
tone blocks, intaglio blocks, etc. consists of asphalt 
containing a sensitiser which will liberate a halogen 
under the influence of light. A suitable sensitiser 
comprises both a metallic halide and a halogen- 
substituted hydrocarbon, such as iodoform. One medium 
is prepared by mixing together approximately 1 0 % 
of asphalt, 40% of solvent naphtha, 25% of benzine, 
and about 25% of a solution containing a halogen- 
liberating compound, e.g., 34% of iodoform and methyl 
ethyl ketone mixture in the ratio of 1 2  : 2 2 , and 6 6 % 
of a solvent such as solvent naphtha. W . Cl a r k .

Recovery of metals [silver] from solutions. G. J.
L e v y , Assr. to H o l ly w o o d  Ch e m ic a l  Co. (U.S.P. 
1,624,172, 12.4.27. Appl., 23.12.25).—Waste sodium 
thiosulphate solution containing silver is mixed with zinc 
hyposulphite solution, when all the silver present is 
precipitated in the metallic form. T. S. W h e e l e r .

p Recovery of silver from photographic spent thio- 
isulphate solution. E. K. G if f e n  (U.S.P. 1,629,212,
17.5.27. Appl., 19.9.25).—Spent sodium thiosulphate 
solution containing dissolved silver is employed as electro­
lyte in a cell containing a copper positive pole and a zinc 
negative pole, connected through an external resistance. 
Silver is deposited on the copper pole which is fixed at 

• the bottom of the solution, while the zinc pole, immersed 
in a porous bag, is maintained at the top, so that the 
silver deposited cannot be contaminated by hydrogen 
sulphide evolved at the zinc pole. T. S. W h e e l e r .

X XII.— EX PLO SIV ES; MATCHES.
P a t e n t s .

Manufacture of smokeless [flashless] explosive 
powder. F. I. and E. d u  P o n t , Assrs. to U.S.F. 
P o w d e r  Co . (U.S.P. 1,627,691—4, 10.5.27. Appl., 
[a , b ], 3.5.22 ; [c], 8 .8 . 2 1  ; [d ], 23.2.21).—(a ) A flash- 
less propellant comprises nitrocellulose, gelatinised in 
presence of finely-divided ammonium nitrate, with or 
without addition of glyceryl nitrate. The addition of 
acetone to the ethyl ether-alcohol gelatinising mixture is 
of advantage when glyceryl nitrate is present. The 
product is formed into grains perforated sufficiently to 
bring the loading density 15—50% below that of normal 
cellulose nitrate powders, (b ) Nitrocellulose is ground 
in presence of water or petrol with 4—25% of a mixture 
of barium nitrate ( 2  pts.) and potassium nitrate ( 1  pt.). 
The product is dried, treated with a gelatinising mixture 
of ethyl ether and alcohol, and formed into grains.

(c) The mixture of barium and potassium nitrates 
employed in (b ) is replaced by black powder or (d ) by a 
mixture of potassium dichromate and charcoal.

T. S. W h e e l e r .
Manufacture of a smokeless [flashless] explosive 

powder. Flashless cannon powder. F. I. and E. d u  
P o n t , Assrs. to U.S.F. P o w d e r  Co. (U.S.P. 1,627,638—9,
10.5.27. Appl., [a ], 10.11.25; [b ], 13.11.26).—(a ) The 
process described in U.S.P. 1,627,692—4 (preceding 
abstract) is modified, in that the nitrocellulose is ground 
with the added substance in presence of alcohol, to which 
ethyl ether is then added to form a gelatinising mixture.
(b ) In the application of the process described in (a ) 
a mixture of potassium nitrate and charcoal is preferable 
to black powder if the propellant contains glyceryl 
nitrate. T. S. W h e e l e r .

Sodium azide (U.S.P. 1,628,380).—See VII.

XXIII.— SA N IT A T IO N ; W ATER PURIFICATION.
Detection and determination of very small 

quantities of iron in drinking and industrial waters.
F .  K r o h n k e  (Gas- u. Wasserfach, 1927,70, 510—511).— 
A solution of ii'onitrosoacetophenone in chloroform 
(1-5 g. in 200 c.c.) is a more sensitive reagent for ferrous 
iron than alkali thiocyanates for ferric iron, and can be 
used to determine quantities down to 0 - 0 1  mg. per 
litre. To 50 c.c. of the water to be tested 1 c.c. of a 
2 % solution of hydrazine sulphate is added, and the 
solution boiled until reduced in bulk to 1 0 — 2 0  c.c. 
(10—15 min.). The solution is rapidly cooled and 
shaken with 1  c.c. of the reagent, a 1 —2 % solution of 
ammonia being gradually added until a blue colour 
appears in the chloroform. The colour is compared 
with standards prepared from a range of solutions of 
known iron content (0 -0 1 —0 - 1  mg. per litre, or higher if 
necessary). The presence of manganese does not 
interfere with the test, but copper, nickel, and cobalt 
must be absent. A. B. M a n n in g .

o-Tolidine test for chlorine. H o p k in s .—See VII.
P a t e n t s .

Manufacture of disinfecting, deodorising, or 
sanitising substances. W . & F .  W a l k e r , L t d ., and 
J. T. F r e e s t o n e  (E.P. 270,440, 20.2.26).—-p-Dichloro- 
benzene, made by chlorinating benzol, separating the 
monochlorobenzene by distillation and the ■ o-dichloro- 
benzene by crystallisation at low temperatures, is used 
in the form of compressed blocks. [Reference is directed, 
in pursuance of Sect. 7, Sub-sect. 4, of the Patents and 
Designs Acts, 1907 and 1919, to E.P. 19,688 of 1912.]

W . G. Ca r e y .
Insecticide. A.-G. f u r  A n i l i n - F a b r . (E.P. 253,065,

14.10.25. Conv., 2.6.25).—An insecticide for washing 
animals consists of a soluble inorganic parasite poison 
and an insoluble inorganic parasite poison in colloidal 
form, together with a protective colloid and, if necessary, 
a wetting agent. The colloidal poison may be replaced 
by a soluble derivative decomposable by acids or carbon 
dioxide to liberate the insoluble poison in colloidal form ; 
e.g., sodium sulphoarsenite gradually forms colloidal 
arsenic sulphides on the animal by the action of atmos­
pheric carbon dioxide. W . G. C a r e y .

Filter (U.S.P. 1,630,079).—See 1.


