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Adsorption of gases [ammonia, sulphur
dioxide, chlorine] by wood charcoal at pressures
exceeding 1 atm. F. A, HexcrEiN and M.
GRZENKOVSKI (Z. angew. Chem.,1925,38,1186—1188).
—The apparatus comprises essentially two glass
limbs, one of which contains the charcoal and is
evacuated and sealed, whilst the other is graduated
and contains the liquefied gas. When a protruding
neck of the charcoal chamber is broken, connexion is
established between the limbs, and some of the
liquefied gas volatilises and is adsorbed by the
charcoal, the quantity adsorbed being calculated
from the loss in volume of the liquefied gas. With
ammonia and at a temperature of 30°, the charcoal
used reached saturation at 8:19 atm., and then
contained 349, of its weight of gas. With sulphur
dioxide the same charcoal showed no saturation
point, and at 25° and 3:35 atm. had taken up 629%, of
its weight of gas. The results with chlorine were less
regular, and some chemical action of the gas on the
charcoal is assumed. At 15° and 4 atm. the charcoal
took up about 709, of its weight of chlorine within a
few minutes. W. T. K. BRAUNHOLTZ.

Application of rotating tubes in crystallisation.
and evaporation. H. BARKHOLT (Chem.-Ztg., 1926,

50, 45—46).—The advantages of the apparatus

described (cf. G.P. 333,304 and 351,947 ; B., 1921,
422 A5 1922, 737 A) lie in their continuous operation,
low maintenance and installation costs with respect
to the yield, immunity from corrosion and consequent
purity of the product, and wide range of applicability.
Since the evaporator works on the same principle as
the crystalliser, the two operations may be performed
in one tube, the evaporating portion of which is heated
by flue-gases or other heating agent. E. S. KrrIs.

Laboratory kiln for obtaining high tempera-
tures. F. H. NorroN (J. Amer. Ceram. Soc., 1925,
8, 826—828).—A small cubical chamber has a
tuyére (through which gases of combustion enter
from a Premix blower) placed near the crown, so
that the flames pass over the charge and down to
flues in the bottom, from which the gases pass out
through four stacks, one at each corner of the kiln.
The efficiency of the furnace is due to careful design
of the tuyére, the combustion space, the baffles,
and the flues, and not to preheating or to heavy
insulation. A temperature of 1400° is reached in
one hr. and 1800° in 4 hrs. The actual flame
temperatures are estimated to be almost as high as
the maximum theoretical values for the natural gas
used in the experiments. F. Savr.

Technical dispersoid analysis. F. V. vox
HauaxN (Kolloid-Z., 1925, 37, 377—379).—A discussion
of the measurement of the degree of dispersion by
methods specially applicable to the control * of
industrial processes, namely methods 'depending
mainly on filtration, ultrafiltration, microscopy, and
sedimentation. N. H. HARTSHORNE.

Plasticity. A. pE WAELE (Kolloid-Z., 1925, 38,
27)—The extrusion of an heterogeneous system
through a capillary orifice under pressure comprises
a combination of two régimes, i.e., that of the shear
of the continuous phase resulting in a velocity
gradient within it, and mere extrusion of accompany-
ing unshearable disperse phase not susceptible to a
velocity gradient. By deriving the empirically-
obtained proximate equation for the  shear’ of
a heterogeneous system through a capillary from

these principles, i in the equation P/V¥=constant,
is shown to denote the volume proportion of shearable,
truly viscous phase. Many, if not all heterogeneous
systems show in addition, evidence of a static
elasticity or yield value (f), the actual resultant of
which is, however, variable in magnitude with the
stress applied, thus: yield value at any moment
(F')=fe =, where e=log base. This static yield
value is recoverable on rest according to the
relationship : F=fen/t. The complete equation
showing the discontinuity in capillary shear
owing to loss of yield value with stress then is:
mgRY(P—f P2 187 1=n
The mechanism of this deflocculation on shear and
re-flocculation with subsequent rest is suggested
as being de-orientation and re-orientation respectively

of molecules of the viscous phase at the boundary
surfaces of the unshearable phase. A. pE WAELE.

Corrosion and erosion of steam turbine
blading. E. HoNEceEr (Brown Boveri Rev., 1924,
11, 263—268; Chem. Abstr., 1925, 19, 3471).—
Corrosion and erosion usually assist one another, the
latter exposing fresh surfaces to the action of the
former. The incidence of both factors on the low-
and high-pressure parts of steam turbine blading
during operation has been examined, and the resist-
ance of ‘“stainless’ steels has been studied. It
appears that below a critical steam speed for any
metal no erosion can take place. A. A. ELDRIDGE.

Action of ammoniacal water on feed pipes and
boiler plates. M. TILGNER (C@em.-Ztg., 1926,
50, 48).—Water containing ammonia to the extent
of 8—15 mg. per litre has been observed to produce

heavy corrosion. E. S. KrEIs.
D
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Evaporation of mineral oils and its bearing
on the use of oil-sprinkled air-filters. W.
ALLNER (Z. angew. Chem., 1926, 39, 16—20).—The
harmful consequences of the presence of oil in the
supposedly purified atmosphere of electrical power-
houses fitted with air filters of the Delbag-Viscin
type (consisting of cells filled with oil-coated rings
which retain dirt ete.) have been wrongly attributed
to the use of the oil in the filter. Experiments are
described showing that under the working conditions
the volatilisation of oil is negligible, whilst formation
‘of oil mist or mechanical entrainment of droplets is
impossible. S. S. Woorr.

See also A., 1926, 118, Theory of atmolysis
(SamEsHIMA). 119, Influence of thin surface
films on evaporation of water (Ripear). 122,
Determination of size of colloidal particles
(BurToN and REIp); Diffusion analysis (AUER-
BACH) ; Measurement of particle size (KumN).
124, Theory of peptisation (SEN). 142, Vis-
cosimetry (STAUF).

Method of measuring porosity. RoOBINSON.—
See VIII.
PATENTS.

Manufacture of large [or single] crystals.
GexN. Enrorric Co., Assees. of PATENT TREUHAND
GES. FUR ELEKTRISCHE GLUBELAMPEN M.B.H. (E.P.
934,449, 2.3.25. Conv., 26.5.24).—The material to
be converted into a single crystal is melted in a tube
of which the largest diameter corresponds to the
required thickness of the crystal and which is tapered
to a smaller diameter and finally brought to a
point at one end. The tube and its contents are
then slowly cooled progressively along its length,

starting at the small end. The material in the thin -

stem of the tube first solidifies to a single crystal
before the melt in the main portion of the tube has
solidified. As the tube is progressively cooled the
crystal grows at the expense of the solidifying
material. B. M. VENABLES.

Pulverising and drying of materials. O. Y.
IMrAaY. From INTERNAT. COMBUSTION ENGINEER-
ixeg Corp. (E.P. 244,575, 28.11.24 and 21.4.25).—
A pulverising mill of the type having a reservoir of
material which is kept in agitation just before entry
or re-entry into the actual grinding chamber (e.g.,
the Raymond pulveriser), is operated with the bulk
of the air travelling continuously in a circuit, but
to effect drying as well as pulverising, a portion of
the air saturated with moisture is withdrawn from
the return conduit after leaving the collector for
pulverised material and replaced by fresh air, which
may with advantage be heated, and preferably
enters the same return conduit at a point close to
that of withdrawal. To prevent waste or dust in
the withdrawn air it may be used to transport the
finished material to the points of use, e.g., to the
furnaces in the case of powdered fuel.

B. M. VENABLES.

Refrigeration. B. H. Correy (U.S.P. 1,565,795,
15.12.25. Appl., 9.8.20).—The pressure on a liquid

refrigerant is gradually reduced to vaporise a portion
without substantial heat exchange, and a further
portion is vaporised at low pressure and temperature
to produce the refrigeration. The pressure on the
resulting mixture of liquid and vapour is then
gradually increased, thus condensing part of the
vapour without substantial heat exchange, and
the remaining vapour is condensed at the higher
pressure and a higher temperature. H. HorLMEs.

Filter. W. P. CorrrerLL (U.S.P. 1,565,988,
15.12.25. Appl., 28.10.24).—A compressible filtering
medium is packed between spaced walls of imper-
meable material provided with perforations for
passage of fluid. The perforations are arranged out
of register to compel the fluid to follow a lengthy
path between the walls, and means are provided
for adjusting the pressure of the walls on the filtering
medium. H. HoLuEs.

Evaporator. M. J. Kermur (U.S.P. 1,566,539,
22.12.25. Appl., 15.8.23).—A ‘“deck’ or nest of
tubes, 10, is situated within an evaporating chamber,

and a steam chamber, 13, surrounds the tubes.
A trough, 14, is formed inside the steam chamber
below the level of the tubes and water is forcibly
projected through the trough, which is completely
open to the steam. B. M. VENABLES.

Preventing loss by evaporation from storage

tanks. R. E. Witsox, Assr. to STANDARD O Co.
(U.S.P. 1.566,944, 22.12.25. Appl., 30.1.24)—A

storage tank for volatile liquids is vented through a
mass of silica gel, the temperature of which is regu-
lated to be at least as high while the air is being
drawn into the tank as the temperature prevailing
during expiration. B. M. VENABLES.

Continuous drying kiln and method of drying
ware. T. LArssoN, Assr. to Norrox Co. (U.S.P.
1,567,023, 22.12.25. Appl., 30.10.20).—A continuous
drying kiln is provided with a series of heaters
arranged along its length, each being thermostatically
and separately controlled. Fans are provided to

/
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circulate the air continuously across the kiln, and
the air is also circulated longitudinally of the
kiln, the return passage for this circulation being
external to the actual drying chamber. The moisture
content of the air is maintained constant by with-
drawing a portion of the moist air and admitting a
corresponding quantity of fresh air to the return
passage. The amounts of the forward or longitudinal
circulation and of air withdrawn for re-conditioning
are also thermostatically controlled,
B. M. VENABLES.

Treatment. of gases at high temperatures.
M. FourmENnT (F/P. 593,298, 22.12.24).—Gases are
passed through a chamber constructed of electrical-
conducting material, which is brought to a high,
uniform temperature by means of a high-frequency
induction current. L. A. CoLzs.

Production of highly efficient catalysts. K.
Worr (G.P. 418,724, 30.7.21).—Insoluble, porous
material is impregnated with solutions containing
salts of catalytic metals and colloidal substances,
and, after drying at low but slowly rising tempera-
ture, is heated at dull redness in the presence of
reducing or oxidising agents, according to whether
the metals or their oxides are required.

L, A. CoLzs.

[Platinum-ruthenium] catalyst. GES. FUR
NAUTISCHE INSTRUMENTE G.m.b.H., and O. MAR-
TIENSSEN (G.P. 418,868, 11.10.24).—Alloys of
platinum and ruthenium are used instead of platinum
as catalysts. L. A, CoLzs.

C. SENs-
Appl,,

Ammonia-absorption refrigerator.
SENBRENNER (U.S.P. 1,668,476, 5.1.26.
16.12.24)—See E.P. 236,101 ; B., 1925, 656.

Refrigerating system. W. H. CARRIER, Assr.
to CARrIER Excinkerixe Core. (U.S.P. 1,569,214,
12,1.26. Appl., 2.9.22)—See E.P. 230,936; B,
1925, 385.

Method of heating material at successively
different temperatures. A. McD. Duckuam and
J. S. MORGAN, Assrs. to THERMAL INDUSTRIAL AND
Cuemican (T.I.C.) ResearcE Co., Lrp. (US.P.
1,568,886, 5.1.26. Appl., 9.8.21).—See E.P. 174,690 ;
B.; 1922, 205 A.

Heat exchangers.
7.4.25. Conyv., 5.6.24).

C. Roszarg (E.P. 235,149,

Rotary drying or torrefying apparatus. P.
Scrive (E.P. 238,871, 7.8.25. Conv., 20.8.24).

Doll-head bearings for drying cylinders.
S. C. BurLex (E.P. 245,548, 31.10.24).

Rotary dryer for whinstone, limestone, sand,
clinker, and like material. R. H. and F. Kmrrgup
and J. THOMPSON (E.P. 245,561, 1.8.25).

Apparatus for separating dust from air.
J. B. Tavyror (E.P. 245,243, 10.11.24).

Preventing and dissolving scale in steam
boilers. P. ScEeEN1rZA (E.P. 245,365, 10.7.25).

Furnaces, VICKERS AND INTERNAT, COMBUSTION
ExGINEERING, Lrp., and F. H. ROSENCRANTS
(E.P. 245,496, 6.10.24).

Washing apparatus for granular material.
H. J. GreavEes (E.P. 245,630, 24.2.25).

Combined evaporator and feed heating sys-
tems. BaBcoox AND WiLcox, Lirp., and A. SPYER
(BE.P. 245,664, 16.6.25).

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

Conversion of ligneous plant substances into
coal. III. Formation of sugars as an inter-
mediate phase of the production of coal. C. G.
SoEwaLBE and R. ScEepp (Ber., 1925, 58,
2500—2502 ; cf. B., 1924, 240).—Humic acids are
generally regarded as the precursors of coal and are
possibly produced from sugars formed by hydrolysis.
Experimentally it is shown that wood cellulose
yields sugars when heated with 29, of oxalic acid at
170°. Dilute sucrose solutions when heated with
oxalic acid at 130° afford humic acids which are
transformed by concentrated solutions of magnesium
chloride at 180° into substances resembling but not
identical with lignite or coal. The production of
the latter appears to depend on the simultaneous
presence of lignin. When, therefore, spruce wood is
heated successively with oxalic acid and magnesium
chloride solutions a product is obtained which appears
to have properties intermediate between those of
lignite and coal. The carbon content increases with
increasing duration of the treatment with magnesium
chloride. H. WrEN.

Heat of adsorption of gases by coal and
charcoal. A. G. R. WrmrreroUsE (J.S.C.L, 1926,
45, 13—2071).—The heat of adsorption of carbon
dioxide, sulphur dioxide, methane, oxygen, nitrogen,
and carbon monoxide by charcoal and different
types of coal at 0° was measured with a Bunsen
ice-calorimeter. The values obtained for the heat
evolved per c.c. of gas adsorbed are as follows :—
Carbon dioxide 0:346—0:255 cal., sulphur dioxide
0-627—0-359, methane 0:245—0-199, oxygen 0:19—
0-17, nitrogen 0:22—0:17, and carbon monoxide
0-198—0-188 cal. A simple exponential equation
connecting the total heat evolved per gram of
adsorbent with the total volume of gas adsorbed per
gram of adsorbent is found to hold over the range
covered by the experiments. The gases studied are
adsorbed more slowly by coal than by charcoal, the
difference being most pronounced in the cases of
methane and nitrogen.

Refractories for gas retorts, with special
reference to silica. W. Emery (Trans. Ceram.
Soc., 1924-5, 24, 361—402 ; cf. B., 1924, 674 ; also
Robinson, p.158)—An examination of the actual results

with silica retorts in practice shows that in gene;al
D
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the throughput and rate of carbonisation are increased
for horizontal retorts, this being chiefly due to the
greater diffusivity of silica compared with fireclay
at temperatures above 1000°, giving higher thermal
conductivity. Silica retorts retain . their rigidity
and shape much better at higher temperatures than
fireclay, the type of retort and setting, especially
the position of the cross walls, exerting a considerable
influence. The tendency to form less scurf on silica
has also a favourable effect.  Silica is more resistant
to abrasion and to corrosion by salty coals or by
ash in the producer gas. The high thermal expansion
of silica can be dealt with by special design of the
settings, and spalling troubles have been reduced
by more careful attention to the manufacture of
the silica. Experience to date seems to show that
the advantages of the silica retort outweigh the
disadvantages of higher capital outlay and the
necessity for careful handling, and special precautions
during the setting of the retorts. B. W. CLARKE.

E¥Sodium chloride solution as a confining
liquid for gas analysis. F. G. Horrmanxn (Z.
angew. Chem., 1926, 39, 23—24)—The solubility
of carbon dioxide in dilute hydrochloric acid and in
dilute sulphuric acid is almost as great as in pure
water. The solubility in aqueous sodium chloride
solution is not altered by addition of sulphuric acid,
and the solubility of sodium chloride in dilute hydro-
chloric acid solutions is higher than in aqueous solu-
tions of the same concentration. Thusthe use of dilute
acids or dilute acid solutions of sodium chloride as
confining liquids offers no advantage over that of
aqueous solutions. A 229, solution of chemically
pure sodium chloride is recommended as the best
confining liquid. In this solution carbon dioxide is
less soluble than in one of commercial salt of the
same concentration in the proportion 14:15.
. H. SHARPLES.

Detection and determination of traces of
carbon disulphide in small gas volumes. W.
J. Hurr (J. Amer. Chem. Soc., 1526, 48, 81 —87).—
The method of Harding and Doran (B., 1907, 1190)
has been modified as follows :—A volume of gas,
e.g., coal gas or carburetted water-gas, containing at
least 1 mg. of carbon disulphide is freed from
carbon dioxide and moisture, and passed into a
saturated solution of potassium hydroxide in absolute
alcohol. The solution is then made acid with glacial
acetic acid, excess of standard 0-01N-copper sulphate
solution added, and the mixture left overnight.
The copper xanthate, precipitation of which is
aided by the presence of excess cupric ion, low
acidity, and keeping the volume of solution as small
as possible, is filtered off, and the excess of copper
determined iodometrically. A sensitive qualitative
‘method of detection is based on the same process.

R. CuTHILL.

Determination of water in mineral oils.
S. REINgr (Elektrotechn. Z., 1925, 46, 1447—1448 ;
Chem. Zentr., 1925, I1., 2334).—For the determination
of small quantities of water in mineral oils the oil is
heated at 120° for 3 hrs. in a flask while a current of

compressed air is passed through. The air is pre-
viously dried by passing it through a tower filled
with calcium chloride, then through two U-tubes
packed with phosphorus pentoxide, and the moisture
removed from the oil is collected in two small U-
tubes containing phosphorus pentoxide, protected
from the atmosphere at the far end by a washing

flask containing strong sulphuric acid.
A.R. PoWELL.

See also A., Feb., 1926, 116, Heat of combustion
of salicylic acid (BErNER); Heats of combustion
of standard substances (SWIENTOSLAWSKI).

Evaporation of mineral oils. ArnNErR.—See I.

Use of silica refractories. Rosinson.—See VIII.
PATENTS.

Apparatus for drying or preheating coal or
like material. S. R. ILLINGWORTH, and ILLING-
worTH CArBONIZATION Co. (E.P. 244,505, 9.9.24).—
The coal or other material to be dried or preheated
passes through vertical metal retorts, built up of
tubes, or of plates which may be of H-section. These
are enclosed in a retort setting of metal or refractory
material, and can be heated by radiant heat from
flue-tubes through which circulate hot gases from
other processes, or from gas burners placed in the
flue-tube itself. FEach flue-tube forms a separate,
easily manipulated unit. The retorts are stepped to
provide vents for the escape of steam or gases into the
space between the retorts and flue-tubes ; or these
gases may be taken away through perforated tubes
passing down inside the retorts. Dampers are
provided whereby, if required, the flue-gases may be
caused to flow from any flue-tube to the interior of
the retort setting and thence to the chimney.
Scrapers, which can be reciprocated in the retorts,
are provided for dealing with coal of high moisture
content. The retorts are fed from bunkers having
outlets of smaller size than the retorts, and agitating
arms which may be moved to and fro in the outlets.
The discharge of material from the retorts is controlled
by reciprocating plates. Coal can be dried in this
apparatus without coming into contact with the
heating gases, whereby oxidation is reduced to a
minimum. A. B. MANNING.

Binder [for fuel briquettes]. S. W. CARPENTER
and G. N. Wmre (E.P. 244517, 16.9.24; cf.
Goodwin and White, B., 1926, 34)—Soft
vegetable tissue, e.g., straw, waste of potato, beet, or
other crops; hemp waste, ete., is subjected to aerobic
fermentation so that the whole of the non-gaseous
products are retained in the mass, which is boiled
with an alkali to form an agglutinous material. The
product is used either alone, or dried and mixed with
water, as a binder in the manufacture of fuel
briquettes. The amount of binder required decreases
with increasing briquetting pressure and with
increased fineness of grinding of the fuel; from 4 to
89, is sufficient when using a pressure of 1—3 tons
per sq. in. B. W. CLAREE.
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Electrical [blast-furnace] gas purification.
Lopge-CorTRELL, LrD. From METALLBANK TU.
MerALLURGISCHE GEs. (E.P. 244,372, 29.8.25. Addn.
t0 177,117 and 238,480 ; B., 1923,14 ; 1925, 790).—
The gas after being pre-cleaned electrically and cooled
by washing with water, is delivered directly, without
preheating, into the apparatus for precipitating the
fine dust particles electrically. H. HorLmEs.

Treatment of gas liquor. Recovery of phenols
from ammoniacal liquor. L. R. W. HErFNER
(U.S.P. 1,566,795-6, 22.12.25. Appl., 16.12.24).—(4)
Phenol is recovered from gas liquor by subjecting the
liquor to a temperature of 98° or higher, in the presence
of sufficient ammonia to drive off the phenol as
phenoxide. (B) The liquor is distilled for the recovery
of ammonia, the temperature of the liquor and of
the vapours at the outlet of the still being kept at
about 98° or higher, in order to drive off ammonium
phenoxide with the ammonia. A. B. MANNING.

Recovering benzene from gases. E. E. M
FrEcmou (F.P. 594,631, 15.5.24).—O0ils containing
benzene are distilled in a vacuum and the vapours
condensed at different temperatures. A. GEAKE.

Recovering by-products of coal distillation.
E. M. E. Fricnou (F.P. 594,012, 3.5.24).—Activated
charcoal is used for absorption under pressure.

A. GEAKE.

Oil-shale retort. J.T. Pore (U.S.P. 1,564,271,
8.12.25. Appl., 24.10.22. Renewed 29.6.25).—
The retort consists of a sheet metal casing mounted
above a furnace with interposed firebrick slabs to
prevent direct heating. An inclined table, capable
of small longitudinal movement, is suspended in the
metal casing and conveys crushed shale from one end
of the retort to the other, entry and exit of the shale
being controlled by roller gates. Superheated steam
is distributed along the surface of the shale and a
vapour offtake is provided. T. A. SwarH.

Obtaining oil from oil sands. T. W. PRITCHARD
(Can. P. 244,540, 27.2.24)—The sand is heated
In a retort to a temperature between 340° and 430°,
the oil vapours and gases are passed through a
condenser, and a part of the uncondensed gas is led
back through the retort in order to prevent the
temperature rising to a height at which cracking of
the oil occurs. A. B. MANNING.

Obtaining oils from oil shales. JuraA
OELSCHIEFER-WERKE A.-G. (G.P. 415,847, 20.8.20) —
The shale is distilled by the direct passage through it
of the hot gases from the combustion of the shale
residue. The distillation of the shale and the combus-
tion of the residue take place in separate chambers,
one above the other, the material passing through
the chambers in succession. A. B. MANNING.

Purification of liquid fuels, in particular those
containing alcohol. So0c. DE RECHERCHES ET DE
PERFECTIONNEMENTS IND. (F.P. 589,712, 16.1.24).—
The liquid fucl is distilled in the presence of less than
1% of a purifying agent (metal, oxide, hydroxide,

carbonate, alkyloxide, or carbide of an alkali or
an alkaline-earth, or a mixture of these).
A. B. MANNING.

Motor fuel. J. D. Riepen A.-G. (G.P. 416,838,
16.8.21. Addn. to 414,245; cf. E.P. 202,805, B.,
1923, 1012 A).—To the mixture of hydrogenated
naphthalenes and low-boiling aliphatic hydrocarbons
a further addition of a small quantity of ether or of
an aleohol of higher boiling point is made so that a
homogeneous mixture resistant to cold is produced.
This prevents carbon formation in the cylinder when
too rich a mixture is used, and at the same time
gives an increase of power. A. B. MANNING.

Catalyst and adsorbent for the production of
hydrocarbons. L PfirRoLE SyNTHETIQUE (E.P.
589,831, 28.11.24. Conv., 20.9.24).—A catalyst and
adsorbent for the preparation of hydrocarbons
similar to natural petroleum products consists of a
mixture of charcoal and nickel, cobalt, iron, man-
ganese, copper, boron, calcium, sodium, titanium,
uranium, or vanadium, and a solid hydrocarbon.

A. B. MANNING.
Conversion of heavy [mineral] oils into
lighter products. M. A. H. pE DAMPIERRE

(B.P. 590,616, 19.12.24. Conv., 20.12.23).—The
heated oil is treated with hydrogen under pressure
and the evolved vapours are passed over a large
surface of catalyst. A. R. PowELL.

Wax sweating and crystallising apparatus.
BurmaAE O Co., H. L. ALtAN, and J. Moorz (E.P.
243447, 29.8.24. Addn. to 208,195;  B., 1924,
165).—In an apparatus of the type described in the
chief patent, consisting of a number of superposed
wax compartments separated from one another by
heating and cooling cells, the charging and discharging
pipes are located in a space between the sides of the
compartments and the container ; separate inter-cell
charging and discharging pipes are dispensed with.
Solid metal fins project downwards from the cells
into the wax beneath to increase the heating or
cooling effect. T. A. SyiTH.

Manufacturing lubricating oils. J. W. WEIR,
Assr. to J. C. Brack (U.S.P. 1,564,501, 8.12.25.
Appl., 21.3.22).—Lubricating oil stock is treated with
sulphuric acid and the greater portion of the sludge
removed by settling. Finely comminuted solid
absorbent material is then added and the mixture
heated until sulphur dioxide is evolved. The
absorbent material and absorbed matters are then
separated from the stock. T. A. SMITH.

Preparation of stable lubricating and insu-
latingpoils. F. Fraxk (G.P. 417,835, 20.2.23).—
Refined lubricating and insulating oils before or
after use may be improved by treatment with ‘methyl
alcohol, which extracts the compounds which are
readily decomposed. A. R. PowELL.

Dehydration process [for oil emulsions].
H. C. Eppy, Assr. to PETROLEUM RECTIFYING Co.
or Cartrrornia (U.S.P. 1,565,992, 15.12.25. Appl.,
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8.9.24).—An emulsion containing suspended solids
is subjected to an electric field to agglomerate and
precipitate water and solids, the precipitate is
removed, and the residue is filtered to agglomerate
the remaining water. H. Hornmes.

Centrifugal dehydrator [for oil emulsions].
C. W. GrviN, Assr. to PETROLEUM REcTIFYING CoO.
oF CarrrorNiA (U.S.P. 1,565,997, 15.12.25. Appl,
3.4.23).—The emulsion is subjected to an electric
field to coalesce the particles of water, and the oil
s separated centrifugally. H. Hormes.

Distillation of carbonaceous material. R. M.
CATLIN, Assr. to Catnin SHALE Probpucts Co.
(Reissue 16,252, 12.1.26, of U.S.P. 1,509,667, 23.9.24,
Appl., 18.7.25).—See B., 1924, 933.

Refractory diaphrams for use in surface-
combustion apparatus. F. J. Cox (E.P. 245,182,
2.9.24).

Combustion apparatus.
245,497, 6.10.24).

Pulverising and drying materials (E.P. 244,5675).
—~See 1.

B. Vawmax (E.P.

Combustion of ammonia
See VII.

Manufacture of hydrogen
See VII.

Activating decolorising char (U.S.P.1,565,911).
—See XVII.

(G.P. 418,622).—

(B.P. 228,153).—

IIL—TAR AND TAR PRODUCTS.

Light oils from low-temperature tars. A.
KrmrN (Brennstofi-Chem., 1926, 7, 3—7).—A detailed
analysis of the light oils from tar obtained from
Saar coals by the Thyssen low-temperature (550°)
carbonisation process shows these oils to consist of
saturated and unsaturated paraffinoid hydrocarbons
with only a very small proportion of aromatic
hydrocarbons. B. CLARKE.

Reduction of cresols by the Bergius process.
F. Fisceer and H. TrorsoE (Brennstoff-Chem.,
1926, 7, 2—3).—The reduction of o-, m-, and p-cresol
by hydrogen under pressure proceeds very slowly,
with the formation of phenol, toluene, and methane
and its homologues, showing that a reduction to
hydrocarbons as well as the splitting off of the methyl
group has taken place. The speed of the reaction
is so slow, however, that it is impossible for the
phenols formed in the primary decomposition of coal
to be appreciably acted upon by hydrogen during the
Bergius process. B. W. CrArkz.

Reduction of cresols. G. SraApNIEOV, N.
GAVRILOV, and A. WiN0oGRADOV (Brennstoff-Chem.,
1926, 7, 7—9 ; of. A., 1926, 60).—Cresol passed over
finely-divided metallic iron (supported on asbestos)
at 500°, is converted almost entirely into toluene.
The first effect of the iron is to decompose the cresol,
with the deposition of carbon; the carbon thus

produced, activated by the iron, then reduces the
remaining cresol (92-59, of the whole) to toluene,
p-cresol being more readily reduced than its
isomerides. B. W. CLARKE.

PATENTS.

Tar bitumen emulsions. J. A. MONTGOMERIE
(B.P. 244,561, 28.10.24. Addition to 226,032 ;
cf. B., 1925, 91)—A small percentage of soap is
added to a bituminous emulsion prepared as described
in the chief patent, and a small proportion of melted
coal tar or pitch or blast-furnace tar or pitch is
incorporated. B. W. CLARKE.

Distilling crude tar oils. G. (RIOKHUHN
(G.P., 417,974, 25.1.25).—The crude oil mixture from
the tar still is led into an oil still, separated from the
tar still by a fireproof, heat-insulating material.

A. GEAEKE.

Separation of the acid fractions, in particular
phenols, from mixtures with neutral oils.
GELSENKIRCHENER  BERGWEREKS-A.-G., ABTEIL.
SoHALKE, and H. Hocx (G.P. 417,971, 15.8.22).—
The oil mixture is treated with a 5—109%, solution of
sodium carbonate under pressure at about 250°.
The phenols dissolve, and the solution of phenoxides
is separated from the remaining oils. On cooling
the solution the phenols separate, and the carbonate
solution can be used for a further extraction. Thus,
after a third extraction of a tar oil containing 40%,
of phenols with 109, sodium carbonate solution at
250°, 83%, of the phenols had been removed, only
the very feebly acid homologues remaining.

A. B. MANNING.

Recovering phenols from ammoniacal liquor
(U.S.P. 1,566,795-6).—See IT.

Recovering benzol from gases (F.P. 594,531).—
See II. :

IV.—DYESTUFFS AND INTERMEDIATES.

Fastness of pigments to light. WAGNER.—
See XIIT.

PATENTS.

Manufacture of condensation products [dye-
stuffs] of the anthraquinone series. IFARBW,
vorM. MEISTER, Lucius, U. BrRioNiNg (E.P. 222,125,
16.9.24. Conv., 18.9.23. Addn. to 205,502, B.,
1924, 627).—Vat dyestuffs are prepared by conden-
sation of derivatives of benzanthrone substituted
in the 1’-position and aromatic acid chlorides by
the process described in the chief patent. Yellow
dyestuffs are obtained from 1’-methylbenzanthrone
or 2-chlorobenzanthrone and benzoyl chloride ; the
former dyestuff crystallises from nitrobenzene in
microscopic spears, m.p. above 300°, and the latter
has m.p. 197°. A. J. Harr.

Manufacture of vat dyestuffs from benz-
anthrone. BADISCHE ANILIN U. SOoDA-FABR. (F.P.
589,323, 31.10.24. Conv., 10.1.24).—Benzanthrone
or 2:2-benzanthronyl is heated with an alkali
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alkyloxide or an alcoholic solution of a caustic alkali.
For example, a mixture of dibenzanthrone and
isodibenzanthrone is obtained by heating benzan-
throne at 170° with methyl alcohol and caustic
potash. The mixture may be purified by precipita-
tion from sulphuric acid and the constituents separated
by taking advantage of the difference in the solubili-
ties of the alkali salts of their leuco-compounds
(obtained by reduction with alkaline solutions of
sodium hyposulphite) ; the alkali salt of the leuco-
compound of zsodibenzanthrone is insoluble. Methyl
alcohol may be replaced by isopropyl or butyl alco-
hol. A. J. Hair.

[Manufacture of ] vat dyestuffs. Karre u. Co.
A.-G. (F.P. 591,635, 12.1.25).—Vat dyestuffs are
prepared by the action of compounds containing reac-
tive hydrogen atoms on chloro-, bromo-, and nitro-
ketoperylene dyestuffs. For example, greenish-blue
and reddish-blue dyestuffs are obtained by treating
chlorodibenzanthrone and chloroisodibenzanthrone
respectively, with phenol in the presence of an alkali.
Blue, blue, and greyish-black vat dyestuffs are prepared
by heating chlorodibenzanthrone, dichlorodibenz-
anthrone, and nitrodibenzanthrone, respectively, with
p-toluidine in the presence of sodium carbonate.

A. J Haun.

[Manufacture of] sulphur dyestuffs fast to
chlorine. Karre vu. Co. A.-G. (F.P. 588,874,
14.11.24).—Blue to black sulphur dyestuffs fast to
chlorine are prepared by heating aromatic dihydroxy-
compounds, aminocarbazole, and alkali polysulphides
together under pressure. The aromatic dihydroxy-
compounds, e.g., quinol, may be replaced by com-
pounds, e.g., benzoquinone, which are converted into
dihydroxy-compounds when treated with polysul-
phides, and aminocarbazole may be replaced by
nitro-, nitroso-, or nitrosonitro-carbazole.

A. J. Hazr.

[Manufacture of] diphenylmethane dyestuffs,
G. L. Hueer (F.P. 589,745, 9.2.24).—Diphenyl-
methane dyestuffs are condensed with phenylmethyl-
pyrazolone, B-naphthol, or nitromethane in aqueous
golution and the leuco-products subsequently
oxidised. For example, a dyestuff capable of yielding
fluorescent shades fast to light on silk and cellulose
acetate silk is obtained by condensing Thiopyronine
with phenylmethylpyrazolone in an aqueous solution
of caustic soda. Under similar conditions golden-
yellow (with green fluorescence) and red fluorescent
dyestuffs for silk and cellulose acetate silk are
obtained from Acridine Orange and phenylmethyl-
pyrazolone and from Thiopyronine and nitromethane
respectively. A. J. Harrx.

[Manufacture of] greenish-blue dyestuffs
[lakes]. FaArBw. vorRM. MEISTER, LUcCIUS, U.
Brixing (F.P. 590,464, 13.12.24. Conv., 24.12.23
and 19.5.24).—A greenish-blue lake is obtained by the
action of ferrie chloride on a solution containing
sodium carbonate, sodium acetate, and 8-chloro-
1 : 2-naphthylenediamine-5-sulphonic acid (obtained
by reduction of the dyestuff obtained by coupling
8-chloro-1-naphthylamine-5-sulphonic  acid  with

diazobenzene chloride) and precipitating the resulting
dyestuff by the addition of barium chloride, aluminium
sulphate, and barium sulphate. A. J. HarL.

[Manufacture of a] monoazo dyestuff. CHEM.
FABR. ROENER A.-G. PRATTELN (Swiss P. 109,706,
10.5.24).—A  bluish-scarlet pigment is produced
directly on textile fibres or in substance by coupling
diazotised 2-benzamido-p-toluidine with 2 :3-hydr-
oxynaphthoic acid anilide (Naphthol AS). It forms
lakes very fast to light. = AVJCHATL

[Manufacture of] dyestuffs from peat. J.
Kozax, M. F. WEINBERGER, AND M. PROKOPCZUK
(Austr. P. 99,926, 30.1.24).—Humic acids precipitated
by the addition of acids to the product obtained by
digesting peat with a dilute solution of sodium
carbonate containing caustic soda or potash, are
heated at 200° with alkali sulphides or polysulphides
in the presence of the salts of heavy metals such as
copper, zine, and iron. The resulting dyestuff may
be purified and its colour strengthened by the intro-
duction of nitro-groups. A. J. Harn.

[Naphthalene] chlorination apparatus.
S. BRowN, Assr. to Hanowax Core. (U.S.P. 1,564,044,
1.12.25. Appl.,, 13.1.21).—Molten naphthalene is
treated with chlorine under reduced pressure to form
monochloronaphthalene, and the hydrochloric acid
formed is sucked through water and absorbed.
Chlorination and absorption proceed satisfactorily
under the reduced pressure and there is no risk of
leakage from the apparatus. T. S. WHEELER.

Production of anthraquinone derivatives
containing nitrogen [isoxazolones]. BADISCHE
ANILIN- U. SODA-FABR., Assees. of H. NERESHEIMER
(G.P. 418,270, 16.8.23).—Anthraquinoneisox-
azolones, which are of use in the manufacture of
dyestuffs, are produced by oxidising anthraquinone-
isoxazoles not substituted in the isoxazole ring, by
treatment in solution or in suspension in acids, with
halogens or substances liberating them. For example,
chlorine is passed into a suspension of anthragquinone-
isoxazole in 629, sulphuric acid at 50—60°, until a
filtered test portion dissolves completely in ammonia,
yielding a yellowish-green solution. The product, of
formula, C,;H,O,N, is separated by dilution with
water and filtration ; it has m.p. 214—215° (crystal-
lised from benzene), and is reduced by alkaline
sodium hyposulphite to 1l-aminoanthraquinone-
2-carboxylic acid. 5-Nitroanthraquinoneisoxazolone
is obtained in a similar manner from the corresponding
isoxazole derivative. L. A. Corzs.

Preparation of primary aromatic amines.
Fixow-G.m.b.H., and H. Mirrer (G.P. 418,497,
29.3.23).—Aromatic nitro-compounds are reduced
to the corresponding amines by treatment with
nascent ferrous hydroxide, carbonate, or acetate.
For example, an intimate mixture of nitrobenzene
with anhydrous sodium carbonate or with flaked
sodium hydroxide, is added, with stirring, to ferrous
sulphate solution at 30°; stirring is continued for a
short time, and aniline is separated by steam
distillation. o-Nitrobenzaldehyde is reduced
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quantitatively to o-aminobenzaldehyde by similar
treatment at the ordinary temperature. In cases
where excess of alkali is not harmful, the reduction
can be effected by adding a mixture of the nitro-
compound with ferrous sulphate to sodium carbonate
solution. L. A. CorEs.

Manufacture of azo-dyestuffs. O. Y. Imravy.
From FArBw. vorM. MEISTER, LUcrus, u. BRUNING
(E.P. 245,287, 24.1.25).—See U.S.P. 1,546,328 ;
B., 1925, 751.

Condensation products [dyestuffs] of the
anthraquinone series. So0c. oF CHEM. IN BASLE,
Assees. of P. SomereLic (U.S.P. 1,568,627, 5.1.26.
Appl., 4.5.25).—See E.P. 234,086 ; B., 1925, 624.

Lakes (F.P. 582,506).—See XIII.

V.—FIBRES; TEXTILES; CELLULOSE; PAPER.

Sulphur content of wool. S. R. TrRoTMAN and
H. 8. Beru (J.8.C.1., 1926, 45, 10—12 T).—Published
results for the sulphur content of wool vary from
0-5 to 5%. Whether keratin be either a single
protein or a mixture of proteins one would expect
it to have a definite and not a variable composition.
Variation in results may‘be due partly to faulty
methods of analysis. The authors have examined
many published processes, compared with that of
Carius, and recommend the following modification
of the Benedict—Denis method (J. Biol. Chem.,
1909, 363 ; 1910, 401). About 0-2 g. of the wool is
digested with pure sodium hydroxide solution
made from metallic sodium, till it has just dissolved.
A drop of bromine is added and, after a few minutes,
the mixture is neutralised with nitric acid, 10 c.c.
of the Benedict—Denis reagent are added, and the
determination of the sulphuric acid is completed in
the usual manner. Different purified wools, of known
origin, were analysed by this process. The percentage
of sulphur showed but little variation, 3:429, being the
maximum, whilst the mean of 40 experiments gave
3:229%,. It is contended that the sulphur content of
wool is not variable as supposed hitherto, but
practically constant. :

Proteins of wool. 8. R. and E. R. TROTMAN
and R. W. Surrox (J.S.C.I., 1926, 45, 20—24 T).—
The authors have repeated the work of Raikov,
Allworden, and other investigators. . They could not
obtain any confirmation of Raikov’s statement
that wool evolves sulphur dioxide when treated with
phosphoric acid. Neither Allworden’s “ elasticum *’
nor Justin-Miiller’s * gelatin”’ could be isolated.
No volatile sulphur compounds were obtained from
the solution of wool in sodium hydroxide. When
wool is digested with hydrochloric acid, part of it
dissolves, leaving a comparatively insoluble residue
which dissolves readily in ammonia. From the
hydrochloric acid solution and the undissolved
residue two different proteins (termed A and B)
were obtained, with sulphur contents of 3-679,
and 1-499 respectively. After removing protem
A from the hydrochloric acid solution, a third was

obtained by saturating the filtrate with magnesium
sulphate. As the result of experiments made
with cold acids and alkalis on wool, it is suggested
that protein A is present chiefly in the epithelium,
whilst the cortex consists principally of protein B.
Protein A is more readily attacked by oxidising agents
and chlorine than protein B, and these facts are in
accordance with practical experience in the chlorina-
tion of wool. On the other hand, protein B being
more readliy soluble in alkalis is possibly connected
with damage by alkalis.

Chemical analysis of cotton. Waxes of cottons
of different origin and their characteristics.
L. V. LEcoMBER and M. E. ProBERT (J. Text. Inst.,
1925, 16, T 338—344).—The quantities of the carbon
tetrachloride extracts (fat and wax) and of the
chloroform extracts (fat, wax, and resin), and their
analytical characteristics have been determined
for a range of cottons. The table summarises
the most useful data :—

Sapon-
Fat and Acid  ification Unsap. Iodine
Cotton wax value  value matter value
% %

American (12

samples) .. 0:435 20 R 6026 64 = 00
Egyptian ( 7

samples) .. 0:39 v 2l v T8 ebd e 23
Sea Island (2

samples) .. 0-51 21208 =0 10N 61520, 523
S. American

(5 samples) 0-29-0-5¢ .. 30 .. 71 .. 60 .. 25
Australian (1

sample) 0-42 o292 Eaine b3 LR 6 82 e O
Mean of these

27 samples — =200 a0 =03
Indian (6 sam-

ples) 0-34 .. 38 SE121=dh 0032

Native Indian cottons can obviously be readily
distinguished from other growths by the properties
of their wax extracts. J. C. WITHERS.

Chemical analysis of cotton. Identification
of the fatty ingredients in sized goods. L. V.
LrcomBer and M. E. ProBerr (J. Text. Inst.,
1925, 16, T 345—351).—The analytical characteristics
of cotton wax (cf. preceding abstract) are sufficiently
divergent from those of tallow, Japan wax, spermaceti,
castor oil, paraffin wax, and similar  softeners
commonly used in compounding sizes to make it
possible to identify these substances in the carbon
tetrachloride extracts from sized goods. In the
absence of the original unsized cotton, the average
values for its particular type may be used for reference.
Examples are quoted to prove the utility of the
method for cloths containing the above softeners
singly or in certain pairs. The chief sources of
error are possible adulteration of the softener pre-
sumed to have been used, and possible oxidation of
unsaturated fats or oils on exposure of the cloth to
the air. dJ. C. WITHERS.

Common faults in cotton goods. F. SUMMERS
(J. Text. Inst., 1925, 16, © 323—337).—The value of
microscope technique in elucidating the causes of
typical faults is shown. Of chemical interest is a
chapter dealing with mercerisation, which shows how
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the degree of penetration by the alkali and the
efficiency of the tension employed may be judged
from cross-sections of the material.

J. C. WITHERS.

Action of ammonia on cotton cellulose.
G. BERNARDY (Z. angew. Chem., 1925, 38, 1195—
1197).—The action of 229, aqueous ammonia on
cellulose does not lead to additive compounds, to
adsorption, to entry of an amino- or imino-group
into the molecule, to hydrolysis, or to oxidation.
Itis analogous to, though feebler than, that of other
alkalis, and leads simply to the dissolution of alkali-
soluble celluloses. When the mixture is heated
under pressure, black, amorphous, humin-like sub-
stances are also formed, and under prolonged heating
at 200° and 40 atm. the cellulose breaks down into
a brown powder. The nitrogen content of the
cellulose is only very slightly increased by the action
of ammonia. The cleansing action of 229, ammonia
on raw cotton cellulose is less than that of 19,
sodium hydroxide at 100°. Whereas ammonia in
this concentration does not cause any swelling of
cellulose, permanent swelling is produced by liquid
ammonia at —33° to —35°, though unaccompanied
by any decomposition. W. T. K. BRAUNHOLTZ.

Lignin. I. Spruce lignin. A. FriepricE and
J. DrwALp (Monatsh., 1925, 46, 31—46).—Finely-
sieved spruce sawdust was freed from resin by
Soxhlet extraction for 7 hrs. with alcohol-benzene
(1:1), and from gum by subsequent extraction with
cold, aqueous 5%, sodium hydroxide for 36 hrs.
After removal of the alkali and drying at 60—70°,
the wood was triturated with an equal weight
of hydrochloric acid (1 vol. of acid, d 1-17, to 1 vol.
of water). After keeping for 48 hrs. the mixture
was boiled for 8—10 hrs. with a tenfold proportion
of 96% alcohol, filtered, the filtrate evaporated to
one-third of its original volume, and diluted with
10 pts. of water, addition of a little mineral acid
improving the filtering properties of the precipitate.
This consists of primary lignin, C;H,,04(0Me)s,
and forms, after several purifications by dissolving
in alcohol and re-precipitation with water, a pale
brown, amorphous, hygroscopic powder, soluble in
alcohol, chloroform, acetone, pyridine, carbon di-
gulphide, acetic acid, and ethyl acetate, but insoluble
in ether and benzene (cf. Schmidt, A., 1923, i,
274). The yield is 8—10%, calculated on air-
dried wood. When dissolved in warm, 2N-sodium
hydroxide, and re-precipitated with acid after 2
hrs., the primary lignin is partially demethylated
with formation of the product CyH,;0,;(0Me);,
which is soluble in sodium carbonate solution. The
methoxyl content of the primary lignin (20-9%) is
also reduced (to 16-:89,) by treatment with concen-
trated hydrochloric acid (4 1-:21), the product being
dark brown, insoluble in all media except alkalis,
and apparently identical with the lignin described
by Willstatter and Zechmeister (A., 1913, i, 955),
obtained by the direct extraction of spruce wood
with concentrated hydrochloric acid. Treatment
of the primary lignin with bromine in acetic acid
affords a product containing 4 atoms of bromine,

but its formation is accompanied by evolution of
hydrobromic acid, and by considerable changes in
the constitution of the lignin. Prolonged action of
bromine affords successively an alcohol-soluble and
an alcohol-insoluble product, each containing 5
bromine atoms, and finally an ether-soluble hexa-
bromo-derivative. Oxidation with dilute alkaline
hydrogen peroxide affords a pale yellow, amorphous,
compound C,gH;;04(OMe);, which does not reduce
Fehling’s solution. Phenylhydrazine converts the
primary lignin into a reddish-brown, amorphous
product, C; H,,0,N(OMe),, whilst semicarbazide
affords a yellowish brown, amorphous powder, the
composition of which is also not in accordance with
simple semicarbazone formation. Treatment with
excess of methyl sulphate in alkaline solution affords
the compound C,,H;,04(0Me),, yellow-brown, decomp.
above 110°, insoluble in alkalis, whilst benzoylation
affords the tribenzoate, C;;H,;0,,(OMe);, pale yellow.
This capacity for attaching three benzoyl groups
but only one methyl group is possibly to be ascribed
to the hydration, in the former case, of an aldehyde
group (cf. Powell and Whittaker, A., 1924, i, 375).
The typical colour reactions with aniline and
phloroglucinol are exhibited by the primary lignin
and the methyl derivative. The product of the
reaction with aniline corresponds to the addition of
1 mol. of aniline to 1 mol. of the primary lignin,
and forms a yellow powder. The colour reaction
with phloroglucinol only takes place in presence of
hydrochloric acid, and disappears on dilution with
water. When the reaction is carried out in alcoholic
hydrochloric acid, evaporation of the solution affords
a dark reddish-brown product. A bisulphite com-
pound of the primary lignin is described.
F. G. WiLLsox.

Lignin. W. KuUster and E. ScHNITZLER (Z.
physiol. Chem., 1925, 149, 150—172).—Lignin is
decomposed by fusion with B-naphthol to give at
least two distinct products, one of which, merolignin,
is a crystalline chemical individual. The mass is
treated with chloroform, filtered, and precipitated
by the addition of ether, when a substance is
obtained which on drying in a vacuum gives analyses
agreeing with the formula C;gH;;0,(OMe);,. It is
soluble in aqueous potash but not in soda. It melts
at 155° (decomp.). The filtrate from the ether
precipitation is evaporated, cooled, and treated
with light petroleum, when a second precipitate
is obtained. This is filtered off quickly, dried, and
washed with light petroleum. The dried yellow
powder, m.p. 160—168° (decomp.), gives analyses
which agree with (C;gH;,0;). The filtrate is
evaporated to dryness, and crude merolignin extracted
by digestion of the residue with cold alcohol. Better
yields are obtained by extracting the B-naphthol
melt direct with petroleum of b.p. 110-=1302;
the solution is evaporated to dryness and treated
with cold alcohol, when crude merolignin is extracted.
This may be purified by recrystallisation from
chloroform or benzene. It melts at 205—206
Analyses agree with the formula. Cy,H,,0.

- H. D. Kaxy.
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Use of acid hydrolysis in the determination
of lignin. L. PAarommmo (Biochem. Z., 1925, 165,
463—464).—Replacement of 419, hydrochloric acid
by 70%, sulphuric acid gives, on hydrolysis, concor-
dant results for the lignin residue, viz.,for pine wood
30%, for hay and straw 209%,. More accurate investi-
gation shows that these figures are too high. If the
time of hydrolysis is too short, carbohydrate material
is precipitated along with the lignin, and if too long,
humus is formed. By hydrolysing over increasing
periods up to one hour, it was shown that the amount
of residue was constant for a short time, but then
slowly increased, due to adsorption by the lignin of
secondary products. This increase could be retarded
by use of large amounts of acid. For each 1 g. of
material 200 c.c. of acid are used and the residue after
half-an-hour is filtered off and submitted to a second
hydrolysis for 1 hour. Very difficultly hydrolysable
protein material remains, however, after hydrolysis
for 24 hrs, A correction for this is applied by
subtracting from the lignin figure the protein content
a8 calculated from the total nitrogen of the residue.
The accepted figures for pine wood (30%,), for
clover hay (25%), and for rye straw (209,) are re-
duced by these methods to 2569%, 7%, and 3%,
respectively. The amount of lignin is not changed by
heating the residue with dilute acid or alkali, nor
when such treatment precedes acid hydrolysis.
Ii, therefore, the material receives a preliminary
treatment with dilute alkali, which removes most
of the substances likely to interfere with the deter-
mination, a single acid hydrolysis is sufficient.
Lignin of hay is not attacked in the alimentary canal
of ruminants, P. W. CLUTTERBUCK.

Formation of sugars as intermediate phase
of production of coal from ligneous plant sub-
stances. SCHWALBE and ScEEPP.—See II.

PATENTS.

Fireproofing textile fibres and fabrics, and
other porous or absorbent substances. T. J. I.
Craic, and P. SPENCE AND Soxs, Lrp. (E.P.
244,603, 18.8.24).—The material is impregnated
with sodium aluminate and squeezed. It is then
immersed for }—3% min. in a saturated solution of
sodium bicarbonate at a temperature above 50°,
but below that at which carbon dioxide is evolved.
After squeezing off the excess solution, the material
is immersed for }—3 min. in a boiling solution of
sodium carbonate or other salt, when the alumina
is rapidly fixed on the material. The treatment
with sodium bicarbonate may be partly or wholly
replaced by exposure to gaseous carbon dioxide.

A. GEAKE.

Retting flax and similar vegetable fibres.
BADISCEE ANILIN- U. SODA-FABR., Assees. of G.
PriTzER and O. Friee (G.P. 419,730, 7.9.24. Addn.
to 411,697; B., 1925, 626).—Formamide, or a
mixture of formamide and carbamide, is added to
the ret water ; the time required for retting is
thereby reduced. A. GEAK®E.

Washing artificial fibres wound upon bobbins.
B. Borzyxowskr (E.P. 239,482 and 244,324, 9.4.25.
Conv., [a] 2.9.24, [B] 13.12.24).—(a) The fibre is
wound upon hollow, perforated bobbins, and the
washing liquid drawn through it by suction applied
to the interior. (B) Coagulating liquor adhering to
the fibre is removed by suction before washing
as described in (aA). After washing, the washing
liquid is similarly removed. A. GEAKE.

Manufacture of cellulose derivatives [acetate].
J. 0. ZpaxowricH (E.P. 244,148, 15.8.24).—In the
production of a solution of cellulose acetate, which
can be directly converted into films, filaments, and
the like, the acetylation mixture is first chlorinated
(cf. E.P. 196,641 ; B., 1923, 650 A), and a substance
containing 20—309%, of acetyl obtained. The chlorine
remaining in this solution is utilised by adding sulphur
dioxide or trioxide, or an oxide of phosphorus. The
chlorine compound thus formed acts as a condensing
agent for the second stage of acetylation. Acetyl-
ation is completed by the addition of a very small
quantity (0:01—0-1%) of a powerful condensing
agent, such as sulphuric acid. A. GEAKE.

Production of plastic masses. R. GARKE,
E. MevER, and W. CrasseN (E.P. 241,858, 28.4.25.
Conv., 22.10.24).—A mixture of ar- and ac-tetra-
hydronaphthyl acetate, or either of these separately,
is a solvent for rubber and the like, and also for cellu-
lose esters. These may thus be combined to form
solid plastic masses, varnishes, impregnating media
for textiles, paper, wood, leather, and the like, and
adhesives. A solution of rubber in tetrahydronaph-
thyl acetate may be added to nitrocellulose before
spinning artificial filaments, and the filament then
obtained has great resilience and is not affected by
water. The addition of a small quantity, e.g.,
10%, of tetrahydronaphthyl acetate to rubber
hinders atmospheric oxidation and consequent de-
terioration. The ester is non-volatile at the ordinary
temperature and remains in the goods made from it.

A. GEARE.

Manufacture of cellulose esters or ethers in
a solvent. N. B. GrmLT, Assr. to Soo. CHM.
Usines pu Ruoxe (U.S.P. 1,566,398, 22.12.25.
Appl., 22.11.24)—Cellulose is esterified, in the
presence of a liquid solvent of the desired product,
in a large, rotating, closed vessel.

A. GEAEKE.

Prevention of corrosion in steel digesters
[for wood pulping]. F. G. Rawrixg; dedicated
to the citizens of the United States (U.S.P. 1,566,118,
15.12.25. Appl., 21.3.25)—Corrosion of steel
digesters for wood pulping is prevented by adding
the sodium salt of a weak polybasic acid to the
sodium sulphite solution used. Subsequently, during
the cooking, aqueous sodium hydroxide is added.

A. GEAKE.

Digesting pulp in rotating digesters. E.
MorteruDp (U.S.P. 1,566,339, 22.12.25. Appl,
28.5.25).—A tube located in one of the trunnions of
the digester is connected to an external heater, and
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internally alternately to two tubes leading to
opposite ends of the digester. A. GEAKE.

Manufacture of cellulose. L. BraprLey and
E. P. McKEeEre (Can.P. 246,477, 12.4.24).—Finely
divided wood is boiled in a solution of sodium
hydroxide, sulphite, and thiosulphate. A. GEAKE.

Manufacture of paper pulp from vegetable
fibres. B.S.Suvmmers (Can. P. 246,537, 16.2.24).—
Fibre is boiled in a liquor containing 1—49, of
phosphoric acid. A. GEAKE.

Manufacture of pulp. MASCHINENBAU-ANSTALT
Huomsornpr (G.P. 418,304, 3.6.23).—Fibrous material
is first beaten, and while beating is continued solutions
of caoutchouc, balata, gutta-percha, or drying,
oxidised, or sulphonated oils are added. This
procedure avoids the formation of lumps.

A. GEAKE.

Purifying cellulose. C. G. ScEwALBE (G.P.
418,976, 19.4.23).—Cellulose is boiled with bases
and sulphites in the presence of substances soluble
in such solutions, such as carbohydrates, especially
sugars, and salts of organic acids. Boiling may be
with or without pressure, and preferably with
agitation. The above substances may be replaced
by molasses or sulphite-cellulose waste liquor.

A. GEAKE.

Treatment of black liquor [from soda-
cellulose manufacture]. L. BrRADLEY, Assee. of
E. P. Mckeere (Can. P. 245,831, 1.12.21).—A
solution of alkali aluminate is formed in the liquor,
the alumina and organic matter are then precipitated
together as an intimate mixture, the precipitate is
distilled, and the mixture of carbon and alumina
obtained is electrolysed in the molten state.

A. B. MANNING.

Recovering constituents from muds pro-
duced in purification of cellulosic alkali lyes
with heavy metals. A.-G. F. ANILIN-FABR.
(G.P. 419,665, 16.9.24).—Muds containing heavy
metals, alkalis, and cellulose are boiled at the
ordinary pressure until organic substances are dis-
solved, and the heavy metal is obtained in a
recoverable form. Thus from cellulosic precipitates
in viscose manufacture sodium hydroxide is recovered,
and also copper as cuprous oxide or metal.

A. GEAKE.

Utilisation of sulphite-cellulose waste liquor.
E. L. Rixmax (Swed. P. 57,863, 8.6.23).—Sulphite-
cellulose waste liquor or spent wash from the dis-
tillation of sulphite spirit is evaporated to dryness,
and mixed with calcium sulphate and materials
containing alumina, ferric oxide, and silica, in such
proportion that on ignition sulphur dioxide is evolved
and a residue is obtained suitable for the production
of a cement. A. B. MANNING.

Preparation of alkali cellulose. E. vAxN WEYEN-
BERGH, Assr. to CoUurRTAULDS, LD, (U.S.P. 1,569,692,
12.1.26. Appl, 6.3.25).—See E.P. 237,685; B.,
1925, 800.

Grinding stones for grinding wood pulp.
Norron Co., Assees. of W. W. GrREExwooD (E.P.
238,176, 19.12.24. Conv., 6.8.24).

Coal briquettes (F.P. 594,080).—See 1I.

Improving the odour of methyl sulphide
(G.P. 418,129).—See XX.

VI.—BLEACHING; DYEING; PRINTING; FINISHING.

Leather dyeing. I. H. Sart (J. Soc. Leather
Trades Chem., 1925, 9, 518—520).—Comparative
dyeings on vegetable-tanned leather were made
with different acid dyes without added acid or salts,
and with addition of sulphuric acid, acetic acid,
sodium chloride, sodium sulphate, and sodium
sulphate and sulphuric acid respectively. Acid
dyes gave as good a colour with acetic acid as with
sulphuric acid and in some cases fuller and more
even shades. Sodium chloride reduced the colour
value of acid dyes on vegetable-tanned leathers.
Many acid dyes gave full shades without the addition
of acid. Sodium sulphate had a similar action to
sodium chloride. Sodium sulphate and sulphurie
acid gave slightly paler shades than sulphuric acid
alone. D. WOODROFFE.

Leather dyeing. II. D. McCanprise and H.
Sarr (J. Soc. Leather Trades Chem., 1925, 9,
520—525).—Comparative dye tests on chrome-tanned
and vegetable-tanned skivers with a range of acid,
basic, and direct dyes have shown that unmordanted
chrome leather has a much greater affinity for acid
and direct dyes than vegetable-tanned leather,
The hydroxyl group in the dyestuff is unimportant.
The object of mordanting chrome leather is not to
facilitate dyeing but to reduce the attraction between
the leather and the dye, thus producing more even
shades. A better feel is produced on the finished
leather if it has been mordanted. The dyeing of
chrome leather with basic dyes is unsatisfactory
unless the leather has been mordanted. Dyes
with a reddish shade tend to appear more reddish
when used on chrome leather. D. WOODROFFE.

PATENTS.

Bleaching agent. Soc. ALSACIENNE DE PROD.
Cuem. (B.P. 590,876, 22.2.24).—Aromatic qulphon-
amide derivatives halogenated in the side gham, suqh
as p-toluenesulphochloramide, in solution or in
admixture with soap, sodium carbonate, or sulphon-
ated castor-oil, are used for cleaning and bleaching
vegetable and animal fibres. L. A. CoLEs.

Preparation of a mordant [for cotton] in
place of tannin. L. Szrzer (F.P. 589,081, 17.1.24).
—Hydrogenated aromatic hydrocarbons are treated
with concentrated sulphuric acid, with or without a
preliminary oxidation. For example, tetralin is
oxidised with bromine water and phosphoric acid,

_ the aqueous layer removed, and the oxidation com-

pleted by treatment with air in the presence of ferric
chloride as catalyst. Any unchanged .tctrahn 18
distilled off and the resinous residue is rendered
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soluble in water by treatment with concentrated
sulphuric acid. A similar mordant may be prepared
by the direct treatment of tetralin with concentrated
sulphuric acid, oxidation of the tetralin taking place
simultaneously. A. R. PowELL.

Dyeing cellulose acetate products. L. B.
Horripay axp Co., Lrp., and A. Younc (E.P.
244 936, 24.1.25).—Cellulose acetate products are
dyed by the substances obtained by condensing 1-
chloro-2 : 4-dinitrobenzene-6-sulphonic acid or 1-
chloro-2 : 6-dinitrobenzene-4-sulphonic acid or their
salts with substances containing one or more amino-
or one or more hydroxy-groups, e.g., aniline.

A. GEAKE.

Dyeing cellulose acetate. TEINTURERIE DE
LA Rize (E.P. 590,738, 15.2.24).—Cellulose acetate
products are dyed by means of direct cotton dyestuffs
after treatment for from 15 min. to 2 hrs. at 50—70°
in an aqueous solution containing 1 kg. of barium
hydroxide and 1 kg. of barium chloride per 100 litres.

A. J. Harp.

Easily soluble preparations of vat dyestuffs.
FARBENFABR. VORM. F. BAYER U. Co. (F.P. 589,914,
2.12.24. Conv., 10.12:23, 29.2, and 6.6.24).—
Preparations of vat dyestuffs which are soluble in
cold or warm water are obtained by mixing unreduced
vat dyestuffs with a caustic alkali, a hyposulphite,
and a salt of a sulphonic acid capable of acting as a
dispersing agent, e.g., sulphonic acids of unsaturated
fatty acids, ligninsulphonic acid, sulphite-cellulose
waste lye, or water-soluble carbohydrates such as
glucose and dextrin ; or by the addition of suitable
quantities of a hyposulphite and a caustic alkali to
an aqueous solution of an alkali salt of a sulphonic
acid containing a vat dyestuff. For example, a
mixture containing 2-(4'-chloroanilido)-1: 4-naphtha-
quinone, Monopole soap (twice sulphonated castor
oil), and caustic soda is dried, and sodium hyposul-
phite added ; or the mixture containing the dyestuff,
soap, and caustic soda is warmed, filtered, and mixed
with caustic soda and sodium hyposulphite ; or the
dyestuff is mixed with molasses, a caustic alkali, and
sodium hyposulphite. A. J. Harr.

Process of dry-dyeing. I. Lrvy and L. D.
GmBERG (F.P. 591,075, 16.8.24).—Designs are printed
on fabric, paper, and the like by means of a viscous
colour paste prepared by adding paraffin wax or a
similar substance to a mixture obtained by the addi-
tion of an aqueous solution of an organic dyestuff,
e.g., Methyl Violet, and lactic acid to a 25—509,
solution of a soap derived from stearic acid, the printed
fabric being subsequently calendered. Lactic acid
may be replaced by citric, tartaric, malic, or oxalic
acid, A. J. Harrn.

Increasing the fastness to rubbing of dyed
materials. Cuewm. FaBr. A. Scevrrz (F.P. 592,452,
6.1.25. Conv., 15.9.24).—Dyed animal or vegetable
fibres, particularly cotton materials dyed with *‘ ice ”’
colours, are treated with a 1:5—2-09/ aqueous solu-
tion of a viscous emulsion prepared by treating fats
and oils, e.g., castor and olive oils, with sulphuric

acid, converting the productinto asoap, adding gelatin
or glue or similar substance, and mixing the product
with a chloro-derivative of a hydrocarbon, such as
carbon tetrachloride. The emulsion does not form

insoluble soaps when added to hard water.
A. J. Harn.

Preparation for finishing natural or artificial
fabrics. G. L. Brucire (F.P. 592,205, 27.3.24).—
A mixture of an aromatic amino- or hydroxy-carb-
oxylic acid, formaldehyde, and ammonia is heated in
a closed vessel to 90° or 150°. The product is a viscous
mass which sets to a jelly when kept in the air.
For use in the finishing of fabrics the substance is
made into a colloidal suspension in an organic solvent.
Treatment with this material increases the strength
of the fabric. A. R. POWELL.

Monoazo dyestuff (Swiss P. 109,706).—See IV.
Soaps (F.P. 594,146).—See XII.

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

Factors governing lime-kiln capacity and fuel
economy. V.J. AzBE (Tech. Papers, Nat, Lime Assoc.,
May, 1925, 37—58).—The regulation of the airsupply
is the most important factor in determining the
efficiency and fuel economy of a lime kiln. A
minimum temperature of 900° is necessary to convert
limestone into lime, and a small percentage of excess
air will be sufficient to lower the combustion tempera-
ture below this point. On the other hand, too
small a supply of air will produce too high a
temperature, giving overburnt lime, and there will
be a risk of incomplete combustion. The fuel and
air supply must be regulated to give a long, luminous
flame, which is much more efficient for transferring
heat to the limestone than a short, non-luminous
and hotter flame. Tt is impossible to obtain a regular
supply of heat with direct hand-fired kilns, consider-
able losses occurring at the drawing periods. Properly
designed automatic gas producers will give good
results ; their operation is not improved by steaming,
but is improved by passing carbon dioxide from the
waste gases. Oil firing with mechanical burners
is only economical where cheap oil fuel is available.
A determination of the percentage of carbon dioxide
and oxygen will be a guide as to the operation of
the kiln, using charts developed by the author.
The output of lime per cubic foot of kiln space is
suggested as a basis for the comparison of kiln
capacities. The life of the kiln depends on the type
of brick used and the structural design of the kiln.
It should be possible to obtain without difficulty
4 tons of lime per ton of fuel burnt, with a thermal
efficiency of over 60%,. B. W. CLAREE.

Comparative tests of methods for the
quantitative determination of sodium sulphide.
P. Bupx1kov (Z. anal. Chem., 1925, 67, 241—248).—
A series of analyses of pure and technical grades of
sodium sulphide has been made by the following
eight methods: gravimetric as barium sulphate,
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volumetric after conversion into benzidine sulphate,
direct and indirect iodometric titration, titration
with permanganate of the amount of ferrous sulphate
formed when the sulphide is heated with excess of
ferric sulphate, precipitation as cadmium sulphide,
direct titration with zinc sulphate, and titration
with 0:1N-hydrochloric acid using phenolphthalein
as indicator (Podreschetnikov, B., 1908, 21).
The last-named method and indirect iodine
titration gave the most satisfactory results, and the
zinc sulphate method the least satisfactory. The
advantage of Podreschetnikov’s method is that free
gsodium hydroxide and sodium hydrogen sulphide
may be determined at the same time. The pink colour
of the indicator disappears when all the hydroxide
and half the normal sulphide has been neutralised ;
addition of formaldehyde then converts all the
sodium hydrogen sulphide into sodium hydroxide,
which is titrated as before. From the figures so
obtained the composition of the preparation is readily
calculated. A. R. PowELL.

Determination of nitrate. K. KURSCHNER and
K. SoHARRER (Chem.-Ztg., 1925, 49, 1077—1078).—
Reduction of nitrates to ammonia by means of finely
divided copper and sulphuric acid yields low results
owing to imperfect reduction, but accurate results
may be obtained if an iron—copper couple is used.
0:5 g. of the nitrate is shaken in a Kjeldahl flask with
3:5 g. of iron wire, 0-5 g. of cupric oxide, and 30 c.c.
of 1:2 sulphuric acid. After 1 hr., the solution is
boiled for 30 min., cooled, treated with sodium
hydroxide, and distilled, the ammonia being collected
in standard acid. A. R. POWELL.

See also A., Feb., 1926, 112, X-Ray examination
of some ammonia catalysts (Wycxorr and
CRITTENDEN). 113, Hydroxides of aluminium
and iron (BoHM); Incandescence of metal oxides
(Bomn). 119, Adsorption of barium chloride by
colloidal hydrated manganese dioxide (CHLOPIN
and BALANDIN). 126, System water and nitrates
and sulphates of ammonium and potassium
(Osaxa and INouyE); Separation of manganese
and zinc with sodium sulphide (Rurr and
Hirscr). 127, Decomposition of metal sulphates
by heat (MaromAL). 131, Chemical reactions in
powdered mixtures of two kinds of crystals
(TAMMANN). 134, Catalysis of detonating gas
at high temperatures by metals inactive at
ordinary temperature (REmy and GONNINGEN).
136, Decomposition of alkaline-earth phosphates
by alkali carbonates (Raquer); Reduction of
heavy metal sulphides by barium oxide (Birrz
and Vox MUBELENDAHL). 138, Hypochlorous acid
and alkali hypochlorites (voN Diexes). 139,
Preparation of fluorine (LEBEAU and DAMIENS) ;
Determination of hydrochloric acid by means
of potassium iodate (KorrHO¥F) ; Micro-titration
of iodide (KorrmOY¥Fr); Acidimetric determina-
tion of mercuric chloride (Rupp and MA1ss).

Adsorption of ammonia, sulphur dioxide, and
chlorine by wood charcoal. HexGLEIN and
GRZENKOVSKI.—See I,

Determination of carbon disulphide. Hurr.

—See I1.
PATENTS.

Sulphur burner. H. HowArD, Assr. to GRAS-
serLr CeEmroAL Co. (U.S.P. 1,566,538, 22.12.25.
Appl,, 26.12.24).—A receptacle, such as a rotary
cylinder, for burning the sulphur is provided with an
air inlet and gas outlet and is enclosed in a chamber
to which air under pressure is supplied, the air
passing partly within and partly without the burner
and the combined streams being exhausted through
an outlet in the outer chamber adjacent to the
outlet in th e burner. B. M. VENABLES.

Manufacture of pure hydrochloric acid.
SALZWERK HEILBRONN A.-G., T. LICHTENBERGER,
and K. Fror (G.P. 418,389, 7.2.25).—The acid
is produced by treating solutions of alkaline-earth
sulphates in fused alkaline-earth chlorides with
steam. L. A. CoLEs.

Manufacture of pure, concentrated nitric acid.
BADISCHE ANILIN- U, SODA-FABR., Assees. of C.
Brok and O. Barz (G.P. 418,428, 16.12.24).—Nitric
acid containing impurities of higher boiling point
is purified by scrubbing it in the form of vapour with
boiling concentrated nitric acid. L. A. CoLzs.

Manufacture of ammonia. C. Decuipe (F.P.
591,019, 3.3.24).—Barium cyanide is produced by
treating mixtures of barium carbonate, coal, and
barium silicate at 1200—1300°, with a counter-
current of nitrogen in a rotating tubular retort
surrounded by a heating jacket in which carbon
monoxide generated during the reaction is burned.
The retort is constructed of material of low perme-
ability, such as carborundum;, and is maintained under
a higher pressure than that prevailing in the outer
jacket, to prevent passage of carbon monoxide into
the retort. The barium cyanide is decomposed into
barium carbonate, ammonia, carbon monoxide,
and hydrogen, by treatment at 300—500° with
superheated steam in a similar furnace, the carbon
monoxide and hydrogen being burnt to supply
the necessary heat. L. A. CoLzs.

{5 Catalysts for the synthesis of ammonia.
G. Carrara (F.P. 591,384. 5.1.25).—Catalytic
material for the synthesis of ammonia is worked up
into the form of network or is deposited as powder
upon network carriers. The network may be rolled
up into cylinders. L. A. CoLEs.

Production of stable bicarbonate of am-~
monium. J. Y. JorNsoN. From BADISCHE
ANIIN- U. SopA-Fasr. (EP. 244,645 21.5.25).—
Pure stable ammonium bicarbonate is produced by
crystallising it from initially hot solutions and
continuously passing a current of carbon dioxide
through the solution during the cooling and crystal-
lisation. The salt is separated from the liquor
by centrifuging, and dried in air at 80—90° the
mother liquor being used again in the process. The
product is improved by adding to the solution,
prior to crystallisation, up to about 1% of substances
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which influence, and preferably increase, its surface
tension; e.g., benzene, petrol, carbon tetrachloride,
iron carbonyl, tar oils, ammonium sulphide, or
sugar may be added to increase, or naphthalene-
sulphonic acids substituted in the nucleus by one or
more propyl, tsopropyl, butyl, or isobutyl radicals
may be added to decrease its surface tension. The
product can be stored, e.g., for use as a fertiliser,
without any material loss. L. A. CoLEs.

Combustion of ammonia with oxygen. W.
SiesErT and E. Uxcer (G.P. 418,622, 21.10.24).—
In apparatus for burning ammonia with oxygen
for the generation of heat and light, the gases,
in suitable proportions and under suitable pressure,
are passed through separate inlets into a mixing
chamber which may or may not be provided with
nozzles. The mixture is burnt at the mouth of a
combustion tube filled or nearly filled with rods or
with capillary tubes, which may contain concentric
rods constructed of the same or of similar material.

L. A. CoLEs.
Separating zirconium and hafnium
halogenides. N. V. Prmrrs’ GLOEILAMPENFABR.

(BE.P. 221,802, 8.9.24. Conv., 15.9.23; of. E.P.
219,327 ; B., 1925, 499).—Zirconium and hafnium
halides are separated by fractional distillation after
the addition of a halide of an element of the fifth
or sixth group. For example, 1 pt. of phosphorus
pentachloride is added to 2 pts. of a mixture of
zirconium and hafnium chlorides. When fused,
compounds are formed between the phosphorus
and metal chlorides. Between 230° and 360° a
fraction rich in hafnium distils over, and above
360° a fraction rich in zirconium. Further separation
is effected by repeating the fractionation, and the
final products are converted into oxides by treatment
with a base. A. GEAEKE.

Treatment of [precipitation of tin from]
solutions containing alkali oxysalt of tin [and
arsenic]. H. Harris (E.P. 244,526, 18.9.24).—
Solutions containing alkali oxy-salts of tin and arsenic,
obtained, e.g., In refining lead, are treated with
calcium hydroxide after previous addition of car-
bonates, e.g., sodium carbonate. Tin compounds
are precipitated whilst arsenic remains in solution
(cf. B.P. 213,638 ; B., 1924, 522). L. A. CoLES.

Making [lead] arsenates. T. A. MITCHELL
and K. Toase (U.S.P. 1,564,093, 1.12.25. Appl,
21.7.22).—Metallic lead and arsenic trioxide are added
to a concentrated solution of arsenic acid containing
nitric acid. Lead arsenate is precipitated, the con-
centration of the arsenic acid remaining constant.
At intervals the precipitate is removed and the arsenic
acid solution concentrated and used again.

T. S. WHEELER.

Production of aluminium chloride. L.
BuraEess, Assr. to M. Barnerr (U.S.P. 1,566,269,
22.12.25. Appl,, 27.7.21).—Aluminium chloride is
produced by treating material containing aluminium
silicide with hydrogen chloride. L. A. CoLEs.

Manufacture of nickel salts. W. N. KoHLINS
(Can. P. 244,129, 6.6.23).—Solutions of commercial
nickel in sulphuric acid are treated with oxidising
agents to convert ferrous salts into ferric salts, and,
after addition of nickel carbonate, are filtered and
concentrated to crystallisation. L. A. CoLEs.

Neutralising titanic acid obtained by hydro-
lytic precipitation from titanic sulphate. FABR.
DE Prop. CEmM. pE THANN ET DE MULHOUSE
(F.P. 590,743, 15.2.24).—Freshly precipitated titanic
acid is treated with aluminium hydroxide or zinc
hydroxide, or with sodium aluminate or zincate,
whereby any sulphuric acid present is converted
into soluble sulphates, which are removed by
washing. Small quantities of aluminium hydroxide
or zinc hydroxide are retained by the titanic acid,
and neutralise residual traces of acid not removed
during the washing. L. A. CoLzs.

Manufacture of barium sulphide. C. DEGUIDE
(F.P. 592,805, 4.4.24).—Barium sulphide is produced
by heating barium sulphate in the presence of a
reducing gas, the gas being burnt to provide the
necessary heat, without the flame coming in contact
with the barium sulphate. L. A. CoLzs.

Rendering common salt suitable for table
and industrial use. M. Krieer and S. R. UNKEL
(B.P. 593279, 12.824. Conv., 2.8.24).—Crude
sodium chloride is purified by repeated washing
with a counter-current of water or more or less
saturated mother-liquor. L. A. CoLes.

Manufacture of metal [e.g., copper] sulphate
solutions. F. KumiNnMANN (G.P. 418,723, 24.6.23).
—Copper and other metal sulphates are produced
by treating the finely-divided metal in a tower-
shaped apparatus, with a stream of sulphuric acid
containing oxides of nitrogen, the reaction products
being continuously oxidised by a counter-current
of air and steam, which is injected into the apparatus
at such a temperature that the reaction velocity
increases, or at least does not diminish, until the
sulphate solution flows out of the apparatus. After
separation of the sulphate crystals, the mother-
liquor is mixed with fresh sulphuric acid and used
again. The gas outlet of the apparatus can be
throttled so as to produce sufficient pressure to
force the copper sulphate solution through a filter
in the lower part of the apparatus. L. A. CoLEs.

Treatment [purification] of zinc sulphate
solutions. AETIEBOLAGET OSKARSHAMNS KOPPAR-
VERE (Swed. P. 57,951, 19.1.22).—Zinc sulphate
solutions for use in the production of electrolytic
zinc are treated with precipitated copper, copper
sulphate, and a reducing agent or cuprous oxide,
whereby chlorides are precipitated as cuprous
chloride. L. A. CoLEs.

Apparatus for effecting recovery of heat and
water vapour in the catalytic manufacture of
hydrogen by the action of water vapour upon
carbon monoxide. G. L. E. Patarr (E.P. 228,153,
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16.1.25. Conv., 21.1.24).—Carbon monoxide or gas
containing it is preheated and charged with water
vapour by passage upwards through the lower of
two sections of a tower, in which it is scrubbed
by a descending stream of hot water, and on leaving
the section at the top, steam is injected into the
gas to increase its moisture content, and the mixture
is passed into a catalyst chamber for the production
of hydrogen. On leaving the chamber, the gases
pass upwards through the upper section of the tower,
in which they are cooled and deprived of the greater
part of their moisture content by scrubbing with
cold water. Water is circulated continuously through
both sections of the tower, which are provided with
bubbling plates or other means for effecting intimate
contact between the gas and the liquid, the hot

water collecting at the bottom of the upper section,

passing through a siphon tube to a spraying device
at the top of the lower section, and the cold water
collecting in a constant-level reservoir below the
lower section being pumped to the top of the upper
section. L. A. CorLEs.

Production of pure nitrogen from combustion
gases. N. CAro and A. R. FraANK (G.P. 418,495,
14.2.23).—Catalysts for use in the production of
pure nitrogen from combustion gases contain copper,
cobalt, chromium, iron, uranium, and other heavy
and noble metals, and “their oxides, in varying
proportions, deposited upon non-reacting porous
carriers. Carbon dioxide is subsequently removed
from the nitrogen by absorption. L. A. CoLzs.

Apparatus for production of hypochlorites
and chlorates. M. WinpeErMaAN (U.S.P. 1,568,787,
5.1.26. Appl., 13.4.21).—See E.P. 183,671; B,
1922, 812 a.

Treating sulphide ores and concentrates
(U.S.P. 1,566,379).—See X.
alkali

Electrolysis of chlorides

(U.S.P.
1,665,943).—See XI.

VIIL.—GLASS; CERAMICS.

Analysis of recent measurements of the
viscosity of glasses. II. G.S.FurcHER (J. Amer.
Ceram. Soc., 1925, 8, 789—794).—The method of
analysis described in a previous paper in relation to
three-component glasses (cf. B., 1925, 590) has
been applied to two series of four-component glasses,
namely, soda-lime-magnesia-silicate glasses and
soda-lime-alumina-silicate glasses. The first of these
was formed by the molecular substitution of MgO for
Ca0 in the glass 6Si0,, 1:15 Na,0, 0-84 Ca0, and the
second by substituting Al,O; for CaQ in the glass
65i0,, 1-11Na,0, 0-95Ca0. In the first series, the
aggregation temperature, 7', falls to a sharp minimum
when the ratio MgO : CaO is 1-13, corresponding to the
composition 6Si0,, 1-15Na,0, 0-445Mg0, 0-395 CaO.
In the second series, a similar sharp minimum is
observed for the composition 6Si0,,1-11N: 2,0,0:81Ca0,
0-14A1,0,. F. Saur.

Calcining as an aid to grinding [flint]. W. M.
Myzrs (J. Amer. Ceram. Soc., 1925, 8, 829—842).—
Comparative grinding tests were conducted on
calcined and on uncalcined flint, care being taken to
ensure uniformity in the grinding conditions; e.g.,
all material from the jaw crusher was passed through
a meshed feed to the pebble mill. A similar series
of tests was carried out on calcined flint, part of
which had been quenched in cold water, and the
remainder allowed to cool slowly in air. The
advantage of calcining was most marked in material
ground for 6 hrs. in the pebble mill. The improvement
however, scarcely warrants the additional cost of
calcining. The use of more suitable crushing equip-
ment will, in the future, probably tend to eliminate
the calcining operation. F. Satm.

Constitutional  changes occurring in
clays on heating. RESEARCH STAFF OF GEN.
Errorric Co. (J. F. Hysrop) (Trans. Ceram.
Soc., 19245, 24, 402—406).—The X-ray diffraction
patterns of various clays, e.g., china clay, silicious
clays, ball clay, show that mullite, not sillimanite,
is formed at temperatures above 1050°, as well as
transformed quartz or cristobalite. The temperature
at which complete stability is reached varies with
the nature of the clay. Kaolinite breaks down at
600° to form a silicate, presumably ALO,,SiO,,
stable to 900°; above this mullite is formed.

B. W. CLARKE.

Thermal expansion of refractories. F. H.
Nor1oxN (J. Amer. Ceram. Soc., 1925, 8, 799—815).—
A number of materials were tested for thermal
expansion or contraction up to 1700°. The tests
were conducted on specimens 9in. long and 1 in.
square in a gas-fired furnace with a neutral atmos-
phere. The length of the test-pieces in the furnace
was measured directly with filar telescopes. The
materials tested included silica, kaolin, fireclay,
silicon carbide, zircon, zirconia, mullite, magnesite,
chrome, spinel, lime (calcined between 1850° and
1900°), fused alumina, and insulating bricks. In a
series of tables, these materials are arranged, in order
of merit, in accordance with their m.p., mean
coefficient of expansion, maximum coefficient of
expansion between 300° and 700° (regarded as giving
an indication of resistance to spalling), and tempera-
ture at which irreversible contraction begins.

K. Savr.

Fractional fusion of refractories. R. Hustix
(Chim. et Ind., 1925, 14, 691—692).—Bricks which
had done service in a reheating furnace, expecially
those in the hearth, were found, on examination
after 8 days, to have undergone partial fusion at the
exposed surface. The fused, surface portion proved,
on analysis, to be much richer in alumina and fluxes
than the unaltered portion of the brick. This change
is shown to be due to a reaction between the fluxes
introduced by the coal and the free silica in the
brick, resulting in the formation of fusible silicates.
A protective coating, rich in alumina, is thus formed
on the surface. This is gradually destroyed and a
new surface becomes exposed, whereupon the process
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is repeated. The fusion process is thus assumed to
take placein intermittent stages and not continuously.
F. Savt.

Use of silica refractories. P. B. ROBINSON
(J.S.C.I., 1926, 45, 29—331).—The constitution and
thermal properties of silica bricks of different specific
gravities are described, and illustrated by photo-
micrographs and diagrams correlated with expansion
curves, and methods of overcoming expansion troubles
are outlined. Silica brick has a higher thermal
conductivity and greater refractoriness under load
than fireclay ; this allows of a greater throughput in
carbonisation plants. By suitable selection and
treatment of bricks, spalling troubles and the abrasion
of the brick due to hot dusty gases can be reduced.
Bricks should be stored in a dry place. Jointing
material must be of refractoriness comparable
with that of the brick and give sound adhesive
joints at all temperatures.

Laboratory load furnace [for testing refrac-
tories]. P. D. Hrrsgr (J. Amer. Ceram. Soc.,
1925, 8, 822—825).—An Ajax—Northrup type of
high-frequency induction furnace is so constructed
that a load can be applied directly to the test-piece,
which 18 held between two anvils and supported on
a scale platform. The resistance material may be
either graphite or molybdenum. Change of volume
in the specimen can be followed throughout the
test by means of an Ames dial. F. Savr.

Porcelain for high-tension insulators. K. H.
REercEAU (Trans. Ceram. Soc., 1924-5, 24, 279—301).
—Porcelain for high-tension insulators must be a
dense, homogeneous body, with high electrical
resistance, and considerable mechanical strength. It
must be able towithstand rapid temperature changes
and be stable under varying atmospheric conditions.
Correct proportioning and thorough mixing of the
quartz, china clay, and felspar are essential to produce
a homogeneous porcelain which will not suffer dis-
tortion on firing ; the size of the silica grains is most
important. A fired cylindrical test-piece, about
6—8 in. in diameter and the same height, should
show a dense structure on fracture,r and a thin
section should show a felted network of sillimanite
crystals with very little free silica.® The extent of
the formation of sillimanite can be estimated by
the degree of resistance to hydrofluoric acid. The
electrical and mechanical tests of the porcelain
must be varied according to the work the insulator is
to do; in many cases dynamic tests are more useful
than static tests. B. W. CLARKE.

Metal porosimeter for determining the pore
volume of highly vitrified ware. L. Navias
(J. Amer. Ceram. Soc., 1925, 8, 816—821).—A
porosimeter of the McLeod gauge type is constructed
of steel to meet the requirements of routine work,
for which the glass apparatus is too delicate. The
receptacle is in two parts, the lower being made of
ordinary steel, and the upper, or cap, of 20%, chrome
steel, to which the glass capillary can be welded.
The results of porosity determinations vary con-
siderably according to the fluid medium used,

<

whether air, water, etc. The term ‘‘ pore volume ”
is suggested to distinguish the results of the air
method from those obtained by the absorption
method. F. Saur.

Method for measuring porosity [of ceramic
materials etc.]. P. B. Rominsox (J.S.C.I., 1926,
45, 33—341).—The material is coated with an
impervious layer of plasticene, and after weighing in
air and in water the bulk density is calculated. From
this and the powder specific gravity of the material,
the porosity can be calculated.

strength  of

Testing the cross-bending
enamels. R.R. DaxNierson and W. C. LINDEMANN

(J. Amer. Ceram. Soc., 1925, 8, 795—798).—An
apparatus for measuring the bending strength of
enamelled steel sheets consists of stationary supports
and a movable roller fulerum, which is raised vertically
in applying the load, by an eccentric arrangement
operated by a ratchet wheel. F. Sarr,

Laboratory high-temperature kiln. NorTON.

—See 1.
Refractories for gas retorts.
Sintered glass crucibles.

PATENTS.

Utilisation of domestic and industrial refuse
[for making glass]. A. Grore (E.P. 244,358,
16.7.25).—The silicious material separated from town
refuse by screening is sintered and is charged into a
smelting furnace together with the clinker obtained
by the combustion of the coarse screenings. The
charge is treated with a mixture in suitable propor-
tions of substances containing silica and saline con-
stituents, e.g., quartz, sand, firebrick, potash, soda,
Glauber’s salt, in quantity such that a product
suitable for glass-making is obtained directly by
fusion. A softening agent, such as red lead, and
colouring agents, such as cobalt, cupric oxide,
iron, uranium oxide, chromium oxide, cuprous
oxide, or bone meal, may be added to the charge.

H. HorLMEs.

EmMERY.—See 1I.
ErLspon.—See XVII.

Manufacture of abrasives. C. GERGONNE
(G.P. 417,888, 4.10.24).—Slags containing alumina,
e.g., from aluminothermic or thermoelectric processes,
are fused, preferably in an arc furnace, so that the
size of the crystal grains is increased. Reducing
agents are added during the fusion process, so that
on cooling and grinding, reduced iron can be removed
magnetically, and other impurities by screening, hand
sorting, ete. B. W. CLARKE.

Manufacture of sheet glass. E. C. R. MARES.
From E. DANXNER (E.P. 245,362, 30.6.25).

Cleaning chalk-flint stones. W. Noaxr (E.P.

245,613, 30.1.25).

IX.—BUILDING MATERIALS.

Wood preservation. C. ScEANTZ (Brennstoff-
Chem., 1926, 7, 1—2).—The preservative effect of
creosote on timber is due to the poisonous nature of
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phenol and the cresols, whereby insects and fungoid
growths are destroyed, and to the water-repelling
property of the tar oils, whereby atmospheric attack
is resisted and decay prevented. In general, it is
only the sap wood which is affected, and in order to
obtain the maximum effect with the minimum con-
sumption of creosote, it is only necessary to impreg-
nate completely the cells of the sap wood. It is
shown how this optimum impregnation may be cal-
culated for pine wood from the specific gravity of the
wood itself and of the actual woody tissues ; further
the life of the preserved timber only increases asymp-
totically after a certain degree of impregnation, and
consideration of this fact enables considerable

economy in creosote to be effected.
B. W. CrArxkE.

Determination of the quality of a concrete.
- R. StumpER (Bull. Soc. chim. Belg., 1925, 34, 296—
303).—A method is given for calculating the sand :
cement ratio in a concrete from determinations of the
silica, lime, and loss on ignition of the concrete,
cement, and sand respectively. A simpler method
requires the silica or lime values only of the three
components, the solution being partly graphic. The
first method is shown experimentally to be the more
exact. A. CoUsEN.

Factors governing lime-kiln capacity and
fuel economy. AzBE.—See VII.

PATENTS.

Manufacture of fused cement. Soc. DES
CiMENTS FRANGAIS, and BUREAU D’ORGANISATION
EcoNoMiQUE, Assees. of J. Biep (E.P. 225,858,
4.12.24. Conv., 4.12.23).—The raw materials are
subjected to dehydration and decarbonation, at a
temperature insufficient to cause partial fusion, and
then conveyed to a separate fusion furnace. Partial
fusion and blockage in the conduit pipe is prevented
by providing a separate passage through which the
hot products of combustion (at 1400—1500°) used to
heat the fusion furnace are conveyed.

B. W. CrArxke.

Making cement and mortar. O. Smiox (E.P.
244,603, 22.1.25).—Fine meal (ground to pass a
mesh of 10,000 per sq. cm.) of stone, cement, slate,
slag, etc. is added to cement for waterproofing
purposes. In addition, oils, fats, albumins, bitu-
men, etc. may be used for this purpose ; the rate of
setting of the product may be regulated by the
addition of gypsum meal or an alkali lye, or chlorides
of alkali or alkaline-earth metals. Bituminous
mixtures are improved by the addition of acid. The
density of the product is increased by passing an
electric current through the mass while setting.

B. W. CrArkE.

Concrete material. K. P. Bmixer (E.P.
244 671, 22.7.25).—Cement to which powdered zine
or aluminium has been added in the proportion of
0:03—0-29%,, is mixed to a grout with water and lime,
with or without the addition of fine aggregate.
Screened coarse aggregate is added to the grout mix-

ture, forming a poroué or expanding concrete material
owing to the bubbles of gas evolved from the metal.
B. W. CLARKE.

Manufacturing cement. C. LeoNarpT (U.S.P.
1,663,755, 1.12.25. Appl., 19.11.23).—Limestone is
treated with: hydrochloric acid, asphalt or heavy oil
is added, and the mixture incorporated with cement,
which it renders waterproof and plastic.

T. S. WHEELER.

: Tar bitumen emulsions (E.P. 244,561).—See
1I. :

Utilising sulphite-cellulose waste liquor (Swed.
P. 57,863).—See V.

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

Thermal treatment of electrolytic iron in a
vacuum and recovery of gases. R. Hucu=rs
(Rev. Meét., 1925, 22, 764—775).—A volume of gas
equal to two and a half times the volume of iron is
obtained by heating electrolytic iron @n wacuo for
2 hrs. at 1500°. At 730° the volume of gas liberated
is one and a half times the volume of metal. The
gas contains CO, 6%, CO 349, H, 49—51Y%,, hydro-
carbons 4—29%, other gases 7%, and O, nil. The curves
showing evolution of gas as a function of the temper-
ature indicate the break up of a definite quantity of
hydrogen—iron complex for each temperature. The
magnetic properties appear to be directly related to
the liberation of gas, the point of minimum remanent
magnetism corresponding to the maximum quantity
of gas evolved. The evolution of gas causes at 100°
a progressive variation in the mechanical properties
which is not marked by a change in the microstructure.
This variation commences before any crystalline
change and yields a curve similar to that for evolution
of gas as a function of the temperature for the same
period of heating. A change in the crystal structure
commences at 620° and also a further variation in
the mechanical properties. There is a sharp variation
in the curve between 730° and 910° due to the com-
bined effects of structural change and evolution of gas
on the mechanical properties. The hydrogen-iron
complex, which is hard and brittle, is believed to be
a compound in solution in iron. M. Coox.

Analysis of precious metal doublé, solder-
filled wire, etc. A. SAvurErLAND (Chem.-Ztg.,
1925, 49, 1078—1080).—As the gold layer in gold—
silver or gold-base metal doublé rarely contains less
than 40%, Au and is therefore not attacked by nitric
acid, the silver or base metal layer may be removed
from 1 g. of the doublé by treatment with 25 c.c. of
1 : 4 nitric acid, with the addition of tartaric acid if
the base metal contains tin or antimony. The gold
layer is washed, dried at 120—150°, weighed, and
assayed for gold and silver by cupellation. The
nitric acid solution is analysed as usual for base
metals and silver. Doublé of standard silver and
base metal alloy (brass, tombak, or nickel-silver)

may be separated by anodic solution of the bs;se
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metal layer in 1 : 5 sulphuric acid, using a platinum
cathode, or by treating the doublé with very dilute
aqua regia. The silver coating of solder-filled silver
wire may be removed by dipping the wire for a few
seconds in a mixture of 5 c.c. of strong sulphuric acid
and 0'5 c.c. of strong nitric acid. A second layer of
nickel-silver may be removed by means of dilute
aquae regia, leaving a thin core of solder which is
analysed as usual. The gold layer of platinum—gold
doublé can be removed only by anodic solution in
5%, potassium cyanide solution, in which platinum
is insoluble, but the method is very slow. It is prefer-
able therefore to dissolve the whole sample in agqua
regia and determine the gold, silver, platinum, and
palladium. The silver chloride is reduced by heating
in a current of coal gas, and after weighing, the silver
i dissolved in nitric acid, any platinum residue being
dissolved in w@qua regia and added to the main
solution. Gold is removed with sodium hydrogen
sulphite, the filtrate is oxidised with chlorine, the
platinum and palladium are precipitated together
by addition of ammonium chloride and alcohol, and
the copper is determined by precipitation with
thiosulphate. Thesum of the platinum and palladium
gives the weight of the platinum layer; that of the
gold layer is found by difference. If the gold layer
consists of “ white gold,” palladium and platinum
may form part of this alloy, in which case the
palladium and platinum in the gold layer are
separately determined in some thin filings scraped
from the lower surface of the doublé and allowance
is made for the amount so found in calculating the
weights of the two layers. A. R. POWELL.

Separation of the platinum metals. L.
WosLER and L. M1z (Z. anorg. Chem., 1925, 149,
297—323).—By distillation with acid permanganate
or with chromic and sulphuric acids, osmium is
separated from all metals, except ruthenium, as the
volatile tetroxide. Tellurium remains in the residue
as the non-volatile telluric acid. Separation from
ruthenium is effected by heating at 275° in a current
of nitrous gases. Oxidation to the volatile osmium
tetroxide takes place more readily than in oxygen,
because in the latter, gas oxidation is hindered by the
formation of the non-volatile dioxide. Tellurium is
not volatile below 500°, or ruthenium below 600°.
Volatilisation of osmium is hindered by sulphur
and sulphides, and a higher temperature is then
requisite ; separation is still quantitative. Osmium
is determined in the nitrous distillate by reducing
with Devarda’s alloy and distilling with permanganate
or chromic acid. In nitrous gases tellurium forms the
monoxide as an unstable intermediate product.
‘When heated in nitric oxide to 520°, osmium forms the
dioxide, 0s0,. Rhodium and iridium are separated by
chloridising with excess of sodium chloride at 650°,
when the double salts Na,IrCl; and Na,RhCI; are
obtained. These are separated by extracting with
a mixture of equal volumes of acetone and ether,
in which the iridium salt is soluble. Rhodium
is also separated from iridium and ruthenium by
fusing with more than 20 times its weight of bismuth.
A rhodium-bismuth alloy is formed which is

completely dissolved by hot 509, nitric acid. When
less bismuth is used a new crystalline compound
RhBi,, is formed. Ruthenium is separated from
iridium and rhodium by fusing with sodium hydroxide
at 550°. The greater part of the ruthenium is
converted into sodium ruthenate, and the remainder
into ruthenium dioxide, which is soluble in nitric
acid. Iridium forms the dioxide and rhodium the
sesquioxide, both of which are insoluble in nitric acid.
Iridium is partially dissolved by molten potassium
hydroxide and, to a greater extent, by potassium
carbonate, on account of its higher m.p. Ruthenium
is also separated from rhodium and iridium as the
volatile tetroxide by distillation with sodium
hydroxide solution and chlorine. If it is alloyed
with iridium it is necessary first to convert it into
the soluble ruthenate by repeated fusion, preferably
with potassium hydroxide and potassium nitrate.
The platinum metals can therefore be separated as
follows. Osmium is volatilised in nitrous gases, and
platinum and palladium extracted from the residue
with aqua regiz. From the solution platinum is
precipitated with ammonium chloride. Rhodium is
removed from the undissolved residue by fusion with
bismuth, and the iridium and ruthenium are separated
by fusion with sodium hydroxide or by distillation
with alkali chloride. The order of removal of
rhodium and ruthenium may be reversed.
A. GEAKE.

System aluminium-zinc. O. TiEDEMANN (Z.
Metallk., 1926, 18, 18—21).—After ageing for 6
weeks at the ordinary temperature alloys of zinc and
aluminium containing 0—209%, Zn, which have been
annealed at temperatures between 250 and 500° for
several hours, characteristic changes take place in
the ductility and tensile strength so that the field
of the aluminium-—zinc solid solution may be divided
into four parts according to the behaviour of the
alloys during the above treatment. Field I. is
bounded by curved lines joining the points (560°—
09% Zn) and (275°—69%, Zn) and the latter point with
( °—3% Zn), field IT. by the first line, the horizontal
at 275°, and a second curved line joining the points
(660°—09%, Zn) and (275°—179, Zn), field III. by
the last-named line, the solidus, and the boundary
between the o solid solution and the heterogeneous
region, and field IV. by the continuation of this
boundary below 275°, the 275° horizontal, and the
lower curved line of field I. Alloys containing less
than 39, Zn in field I. consist entirely of B solid
solution, which remains unchanged on ageing, whilst
only a small increase takes place in the hardness and
ductility. Alloys containing 3—69%, Zn are in this
field above 250° and in field III. below this tempera-
ture, so that, on ageing them after quenching, the
B solution slowly breaks down into a “ new crystal
form ”’ and the tensile strength is increased whilst
the ductility shows a slight increase (quenched
from above 350%) or decrease (quenched from below
350°). Alloys in field II. contain o and B solid
solutions in equilibrium but, on cooling below 275°,
field IV. is entered and the alloys then consist of
B solid solution and the “mnew crystal form ”;
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consequently alloys quenched from within this field
and then aged show a marked increase in tensile
strength but a great decrease in duectility. Alloys
quenched from field III. (a solid solution) show
similar alterations in tensile strength and ductility
on ageing to those in field I. containing 3—69%, Zn.
On ageing alloys containing more than 89, Zn
quenched from temperatures below 275° in field IV.
a considerable increase in the ductility and a marked
decrease in the tensile strength take place owing
to decomposition into B solid solution and free
zine. A. R. PowELL.

Annealing, quenching, and reheating of some
industrial nickel-brasses. F. M. OsTroGA (Rev.
Mét., 1925, 22, 776—786).—The three alloys investi-
gated, containing Cu 50-42%,, Ni 6-25%, ; Cu 44-709,,
Ni 10-349, ; and Cu 39:65%,, Ni 14:75%,, consist at
ordinary temperatures of o and p. Differential
dilatometric curves (Chévenard) do not yield any
evidence of an abrupt change below the a-f inversion
point, but indicate a progressive transformation
similar to that found in ordinary brasses. On
cooling, two points are indicated, the position of the
higher one being little affected by the cooling rate,
while the lower one is depressed to 100° by cooling
in air. The martensitic structure has not been
obtained in quenched alloys. Heating to 200°
has no appreciable effect on the hardness; heating to
200—300° causes a slight diminution; the value
remains constant in alloys heated to 300—550°,

and heating above 550° results in a rapid fall in hard-

ness. Quenching in oil or water from high tempera-
tures renders the alloys excessively brittle. Main-
taining the alloys at high temperatures is distinctly
harmful, since the crystals grow rapidly and produce
a coarse structure and brittleness. The alloys
are correctly hardened by water-quenching from
600° or oil-quenching from 775° and reheating to 550°.
The reheating to 550° results in a greater hardness
than oil-quenching from 775° without further treat-
ment. M. Coox.

Copper containing bismuth, W. Stanrn (Metall
u. Erz, 1925, 22, 421—422 ; Chem. Zentr., 1925,
II., 2324—2325).—Copper containing 0:029, Bi
as metal is red-short whereas that containing 0-059%,
is appreciably cold-short. If the bismuth is converted
into antimonate or arsenate 0:06%, Bi does not render
the metal red-short. In order to overcome the
deleterious effect of small amounts of bismuth in
copper, the metal is melted with the requisite amount
of copper-arsenic alloy, allowed to oxidise, and
finally poled until the oxygen content is reduced to
0:089%,. After this treatment the metal has all the
mechanical properties of tough-pitch copper.

A. R. PowELL.

Viscosity of alloys at high temperature. J.
Courxor and K. Sasacawa (Rev. Mét., 1925, 22,
753—163 ; cof. B., 1925, 994).—An apparatus is
described for determining the rate of flow and the
viscosity limit of metals, and details are given of a
special compensating device to eliminate errors due
to the diminution of cross-section of the test-piece

with elongation. In the work of previous investi-
gators this source of error has not been taken into
consideration. The test-pieces were 1 sq. mm. in
section and 100 mm. long and were heated in an
electric furnace in an atmosphere of nitrogen. The
amount of elongation produced by a given load at
definite temperatures has been plotted against time
for several carbon and alloy steels and the viscosity
limits are deduced from these curves. The time of
application of the load was 1} hr. For a soft carbon
steel the limit of viscosity is 197 tons/in.? at 350°
and falls to 2:5 tons/in.? at 600°. The limit of a
nickel-chromium alloy falls from 26-7 tons/in.? at
550° to 1:9 at 850° and that of silicon—chrome steel
from 38-1 at500° to 0:6 at 800°. Theincreasein therate
of flow due tosmall additionalload is more pronounced
as the temperature is raised and for special steels
at 800° is less than it is for ordinary steels at 600°.
The importance of the viscosity limit in fixing
factors of safety is emphasised. M. Coox.

Recrystallisation [of metals]. H. HANEMANN
(Z. Metallk., 1926, 18, 16—17).—A further discussion
of the results of earlier work (cf. B., 1925, 674, 925),
in which it is shown that the harder a metal is at the

- temperature of rolling the greater is the amount of

work required to obtain a predetermined grain size
after annealing. If, however, the metal is subjected
to too severe a rolling the grain size after recrystalli-
sation will not be appreciably reduced and the de-
sired improvement in the mechanical properties of
the metal will not be produced.  On the other hand,
too gentle rolling may result in a coarse grain structure
owing to the amount of work expended being below
the minimum necessary to produce recrystallisation.
The latent energy induced in the metal by rolling is
proportional to the degree of rolling and therefore
inversely proportional to the grain size after recrys-
tallisation. The fact that recrystallisation of a worked
metal commences along the slip planes and that the
cause of hardening is also to be found in the slip
planes indicates that there is a definite relation
between the grain size of a metal after recrystalli-
sation and the hardness induced by deformation.
A. R. PowELL.

Present position of the electric furnace for
the melting of non-ferrous metals. M. Tama
(Z. Metallk., 1926, 18, 7—14).—A review of the
present position of electric furnaces, especially
induction furnaces of the Ajax—Wyatt and Northrup
type, for use in the melting of non-ferrous metals
and alloys. in which are briefly discussed the effects of
the electrical resistance, volatilisation point, specific
heat, and viscosity of brass on the design of the
furnace and its efficiency and on the life of the refrac-
tories. A. R. PowELL.

Tensile properties of single iron crystals and
influence of crystal size on the tensile proper-
ties of iron. C. A. EpwARrDS and L. B. Premw (J.
Iron and Steel Inst., 1925, 112, 79—110).—See B.,

1925, 806.
E2



British Chemical Abstracts—B.
162

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

Orientation of crystals produced by heating
strained iron. C.F. Evam (J. Iron and Steel Inst.,
1925, 112, 111—112).—See B., 1925, 806.

Dilatation of cast iron during repeated heating
and cooling. J. H. Axprew and R. Hiccins
(J. Iron and Steel Inst., 1925, 112, 167—189).—
See B., 1925, 806.

Magnetic and electrical properties of cast iron.
J. H. PARTRIDGE (J. Iron and Steel Inst., 1925, 112,
191—224).—See B., 1925, 805.

Direct process for manufacture of steel. H.
Fropin (J. Iron and Steel Inst., 1925, 112, 9—25).
—See B., 1925, 807.

Effect of temperature on the behayviour of iron
and steel in the notched-bar impact test. R. H.
GREAVES and J. A. JoNEs (J. Iron and Steel Inst.,
1925, 112, 123—165).—See B., 1925, 807.

See also A., 1926, 111, X-Ray analysis (GUNTHER
and STRAUSKE). 112, X-Ray examination of
a-iron plastically strained (ONo) ; X-Ray exami-
nation of mechanism of crystal rearrangement
and cause of strain hardening (OxNo); Allotropy
of chromium (BraApLEY and OLLARD);
examination of gold-copper and palladium-—
copper mixed crystals (JoHANSSON and LINDE) ;
Density of tungsten (DAvry); Arrangement
of micro-crystals in rolled platinum plate
(Taxaxa). 117, Allotropy of zinc (STOCKDALE) ;
Vapour pressures of metals (RopEBuSE and
Dixox). 119, Alloys of titanium and aluminium
MancHOT and LEBER). 131, Catalytic phenomena
when zinc is dissolved in acids (CENTNERSZWER
and STRAUMANIS). 133,Passivity, catalytic action,
etc. (Russern). 135, Electrolytic deposition of
nickel (SAxox). 138, Solubility of ruthenium
in hypochlorite solutions (Howr and MERCER);
Behaviour of carbon monoxide towards salts
of palladium and platinum (MaxcHOT). 140,
Determination of copper (Azzarin) ; Differential
reaction of cerium (FERNANDES); Electrometric
determination of iron with bromate (COLLENBERG
and SANDVED). 141, Benzoylmethylglyoxime as
precipitant of palladous salts (HANvUs, JILEK, and
Luxkas) ; Separation of iridium from rhodium
and platinum, and separation of platinum and
rhodium (WAaADA and NAKAZONO).

Fractional fusion of refractories. HusTIN.—
See VIII.

Rust-protective power of paints. HERRMANN,
—See XIII.

PATENTS.

Treating [iron] ores. W. R. VAN SLYKE
(U.S.P. 1,565,689, 15.12.25. Appl, 7.3.21)—The
ore is sintered to obtain a porous clinker which is
then smelted with a non-porous fuel.

A. R. PowELL.

Purification of cast iron. J. G. Pratox (F.P.
591,053, 27.12.24).—Air is introduced under pressure
into the molten iron, through openings in the wall of

X-Ray -

the furnace or through refractory ducts which pass
through the wall and terminate below the surface of
the metal. Additional heat is not required, since the
removal of sulphur and silicon which takes place is an
exothermic reaction. The purified iron is drawn off,
leaving the impurities behind as a slag, at the end of
the process. B. W. CLARkE.

Decarbonisation of metals, especially iron and
steel. Soc. pES ACIERIES ET FORGES DE FIRMINY
(F.P. 591,981, 13.3.24).—The metal is decarbonised
by hydrogen saturated with steam at 40°, in vessels
from which the air has been removed. The hydrogen
is saturated by passing through warm water, then
through a fine spray of water, and is finally heated
to 100°. The carbon monoxide and dioxide and
methane produced may be removed from the gas
mixture, or a corresponding amount of gas allowed
to escape into the air. The carbon content of the
iron is reduced to less than 0:01 9%,. B.W;CLARKE.

Manufacture of deoxidised iron or steel.
W. Taren (G.P. 399,906, 19.6.23 and 409,347,
3.6.24).—Slag from weld iron or a slag of similar
composition is spread on the ingot mould in a solid
state before the metal is poured, and the molten
metal mixed well therewith. The product is suitable
for hot working and is stable at high temperatures.
The method described prevents melting of the cast
iron plates at the bottom of the mould.

B. W. CLARKE.

Iron blast furnace process. HALBERGERHUTTE
GmB.H. (G.P. 404,700, 16.11.23).—To ensure
smoother running of a blast furnace, especially
when a high temperature is required, oxygen and fuel
in the ratio necessary for the formation of carbon
monoxide are simultaneously blown into the furnace.

A. R. PowELL.

Desulphurisation of iron and steel. W. KroLL
(G.P. 418,074, 12.3.22).—The molten metal is
treated with a mixture of alkalis and strong reducing
agents, such as calcium carbide, aluminium,
magnesium, copper, and silicon, so that the material
of the walls of the bath is not attacked by the alkali.
The sulphur content of an iron may thus be reduced
from 0:129%, to 0:06%,. B. W. CLARKE.

Increasing the amount and phosphoric acid
content of slag from the Thomas process.
H. HeerT (G.P. 418,102, 20.2.25).—The limestone
or dolomite added in the converter process is replaced
by calcium phosphate, forminga slag containing the
phosphate in a readily soluble form, with no harmful
effects on the properties of the steel. B. W. CLARKE.

Refining the grain of steel. F. Krurr A.-G.,
Assees. of H. ScHorTry (G.P. 418,124, 6.11.23).—
Steel is heated to above the upper transformation
temperature (Ac2), quenched rapidly in a bath of
liquid, and subjected to a second heating to just
above the wupper transformation temperature,
followed by a moderately rapid cooling. The product
posresses exceptional strength and toughness.

B. W. CLARKE.
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Electrolytic iron. SiEMENS U. HALSKE A.-G.,
Assees. of H. GeErpieN (G.P. 418,139, 23.6.23).—
Cast iron anodes with a carbon content of more than
3% are used, so that after dissolution of the iron,
a skeleton of carbon still remains. The voltage
should be less than 1 volt and the temperature at the
bottom of the vessel should be as low as possible.

B. W. CLARKE.

Coating ferrous metals to make them
rust-proof. C. F. Henbprick (E.P. 244523,
18.9.24).—Ferrous metals are subjected to the heat
of an intensely hot flame whereby superficial fusion
is produced, and simultaneously a protective non-
ferrous metal or alloy, of lower melting point than
iron or steel, is fed in a finely divided state at a
rate such that it becomes diffused in molten form
on or in the fused ferrous surface. The protective
metal is introduced either directly on to the ferrous
surface or, in powdered form, is driven on by the gases
of the flame-producing mechanism or by a separate
air stream. Oxidation during the process may be
prevented by the use of a deoxidising flux.

L. M. CLARK.

Electrodepositing nickel, cobalt, or nickel
alloys. E. Porrer. From MapsenrLnL Core.
(B.P. 244,166-7, 11.9.24).—(A) Soft, highly malleable
and ductile nickel deposits may be obtained from a
~ bath containing 240 g. of nickel sulphate crystals,
20 g. of nickel chloride, and 40 g. of boric acid per
litre of water if the bath is first neutralised with
sodium hydroxide or nickel hydroxide and treated
with chlorine to oxidise and precipitate the iron and
copper impurities. The bath is filtered before use
and 4 c.o. of 3%, hydrogen peroxide per litre are added
every 24 hrs. The anode consists of nickel or a nickel
alloy containing more than 0:1% of oxygen and is
obtained by adding nickel peroxide to, or passing air
through, molten nickel until a black deposit forms on
the surface of the metal. (B) Hard, but malleable
and ductile nickel containing more or less iron is
deposited from a bath containing 300 g. of nickel
sulphate crystals, about 30 g. of nickel fluoride or
nickel hydrogen fluoride, and a small amount of
quinol per litre. The anode consists of nickel or a
nickel alloy free from chromium and silicon but
containing more than 0-59%, C; it is made by stirring
molten nickel at 1500° in contact with carbon for
30 min., cooling nearly to the m.p., and casting
quickly. A. R. PowELL.

Electroplating. J. G. SwAIN, Assr. to FIRESTONE
SteEL Propuors Co. (U.S.P. 1,565,683, 15.12.25.
Appl., 12.11.23).—The article to be electroplated is
treated in an electrolyte charged simultaneously
from anodes of zinc and mercury.  A. R. POWELL.

Producing electrolytic copper. F. L. ANTISELL
(US.P. 1,666,265, 22.12.25. Appl, 11.1.22).—
Solutions containing copper are electrolysed in cycles,
the current being passed through the solution for a
predetermined fraction of each cycle. L. A. CoLEs.

Electroplating method. R. J. SHOEMAKER
(US.P. 1,566,984, 22.12.25. Appl, 1.10.23).—In

electroplating iron articles the surface is covered
with a permanently adherent film of mercury and a
metal capable of forming an amalgam with mercury,
and then plated. M. Coox.

Electrolytic deposition of chromium. G. LE
Bris (F.P. 590,777, 1.12.24).—Chromium is deposited
electrolytically from a bath containing chromic
salts together with salts or acids having an oxidising
action, using lead anodes, a current of 4—6 volts and
7—S8 amp. per 8q. dm., and a temperature of 35—40°.

L. A. CoLEs.

Welding. C. H. HumpHRIES, Assr. to METALS
ProrrcTION CorP. (U.S.P. 1,563,748, 1.12.25. Appl.,
31.8.25).—Iron or steel surfaces to be welded are
treated with a solution of chromic acid and then
allowed to dry before welding. Sputtering of the
metal is thus prevented. T. S. WHEELER.

Recovering tin from ores. J. R. STACK, Assr.
to AmER. SMELTING AND ReEerning Co. (U.S.P.
1,666,352, 22.12.25. Appl., 23.5.19).—Ores, concen-
trates, and by-products containing compounds of tin,
iron, and other elements are crushed, heated in a
closed receptacle to a temperature above the reducing
point of tin and below the reducing point of iron,
and subjected to the action of a gas which will reduce
tin oxides. Tin so produced is removed, and the
residue treated for the recovery of other metals.

L. M. CLARK.

Treating sulphide ores and concentrates.
M. o Keyser (U.S.P. 1,666,379, 22.12.25. Appl.,
21.7.22).—The material is roasted to produce sulphur
dioxide which is then mixed with ozone and passed
in contact with a catalyst. M. Coox.

Producing an alloy of copper. C. KAzZEMER
(U.S.P. 1,566,406, 22.12.25. Appl.,11.6.25).—Copper
is melted with glass and made into sheets which are
reduced in thickness by pressure and re-melted with a
mixture of silver and glass. This melt is formed into
a sheet which is reduced in thickness and into a

workable form. M. Coox.
Method of  electrolytically = producing

aluminium. J. B. Ramssack (U.S.P. 1,566,694,

22.12.25. Appl,, 20.10.24).—The bath contains

compounds of aluminium and a metal the oxide of
which is not reducible by aluminium. M. Coox.

Treating ores. C.A.McCourr (U.S.P. 1,666,755’
22.12.25. Appl., 12.1.24).—In a continuous process
for recovering the lighter metal values from slimes,
an amalgamating solution is caused to flow through
an electrolytic cell and streams of this solution are
then diverted on to the slimes at separate points.
The amalgamated lighter values are separated from
the solution and the spent liquor is returned to the
electrolytic cell to prepare it for use again in the
process. L. M. CLARE.

Apparatus for manufacturing metal dust.
M. H. NEwELL, Assr. to ArLoys Co. (U.S.P. 1,566,913,
22.12.25. Appl, 29.8.16)—In an apparatus for
manufacturing metal dust by condensing vaporised
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metal, a condensing chamber is provided with an
aperture and means for retarding the inflow of air
through the aperture, the chamber being otherwise
substantially airtight. L. M. CLArk.

Heat treatment of grey iron castings. A. K.
ScrAap (E.P. 245,172,1.7.24).—See U.S.P. 1,514,070 ;
B., 1925, 44.

Deoxidation of ingot iron and steel. W. TAFEL
(I5.P. 245,486, 18.9.24).—See G.P. 399,906 ; preceding.

Treatment of oxidic raw materials. T. R.
Haerunp (U.S.P. 1,569,483, 12.1.26. Appl., 5.8.22).
—See E.P. 232,649 ; B. 1925, 957.

Metal melting furnaces. L. Harr (E.P. 245,390,
24.12.24).

See also pages 145, Platinum-ruthenium cata-
lyst (G.P. 418,868). 147, Blast-furnace gas
purification (E.P. 244.372). 153, Treatment of
black liquor (Can. P. 245,831). 156, Precipitating
tin (E.P. 244,526); Purifying zinc sulphate
solutions (Swed. P. 57,951). 158, Abrasives
(G.P. 417,888). 164, Electro-thermal process
(F.P. 592,045).

XIL.—ELECTROTECHNICS.

High-frequency induction furnace. D. F.
CampBELL (J. Iron and Steel Inst., 1925, 112, 69—77).
—=See B., 1925, 812.

See also A., 1926, 104, Action of visible light on
electrodes (AupuBERT). 115, Unipolarity pheno-

mena in compressed powders (TrrYy). 130,
Overvoltage (Mrumier); Electrolysis of acid
solution of copper sulphate (REDMAN). 134,

Production of sulphuric acid by electrolysis
(SaxoN). 147, Electrolytic reduction of alde-
hydes (SHmA).

Electric-furnace melting of non-ferrous
metals. Tama—See X,
PATENTS.

Galvanic cell of the copper oxide type. G. W.
HEeisg, Assr. to NAaT. CarBox Co. (U.S.P. 1,563,980,
1.12.25. Appl., 27.5.24)—In a galvanic cell with a
copper oxide depolariser and caustic soda as electro-
lyte, the depolariser is suspended in the electrolyte in
a container lined with cellulose. This prevents any
dissolved copper passing out into the cell where it
would damage the zine electrode. T.S. WHEELER.

Electrolysis of alkali chlorides. H. KropsTock
(US.P. 1,565,943, 15.12.25. Appl., 25.5.25)—In
the use of the mercury process the mercury is
protected by an air-excluding fluid throughout
its transfer by a propelling device from the amalgam-
decomposition cell to the amalgam-formation cell.

H. HormEs.

Impregnated electrode for furnace work.
H. A. LAVENE, Assr. to AcHESON GrAarHITE Co.
(U.S.P. 1,566,409, 22.12.25. Appl., 5.2.23)—An
electrode having in its pores a refractory compound
formed by the interaction of two soluble compounds
is claimed. M. Cooxk.

Electric furnace. A. Gravmn (U.S.P. 1,566,855,
22.12.25. Appl., 30.4.23).—The furnace consists of
a casing enclosing a water-jacket and a central
closed heating chamber, the bottom portion of which
is lined with an electrical insulating material. A bed
of loose carbon particles is arranged within the
lined portion of the chamber and electrodes are
inserted through, and insulated from, the water-
jacket walls. The carbon particles form a heat-
radiating body directing heat rays on to the inner
surface of the water-jacket. M. Coox.

Electro-thermal process. NORSKE AKTIESEL-
SKAB FOR ELERKTROKEM. IND. (F.P. 592,045, 23.1.25.
Conv., 8.2.24).—Electrodes having a higher electrical
resistance than carbon, constructed, e.g., of mixtures
of carbon, material of high resistance, and binding
material, are used in heating electric furnaces.
The material to be heated is stacked around the
electrodes, which may be provided with metal
ribs to facilitate passage of the current. The
electrodes may be constructed of the reacting material
itself, e.g., of mixtures of carbon, iron or zinc ores,
and binding material, in which case they may be up
to 2 m. in diameter. L. A. CoLEs.

Ozoniser. P.J. AreNaA (F.P.592,644,8.11.24).—
The apparatus generates a high-tension current,
producing sparks which ozonise a current of air
passing through the apparatus. L. A. CoLEs.

Apparatus for electrolysing fused salts of
metals and recovering the metals and acid
radicals. E. A. Asucrorr (U.S.P. 1,569,606,
12.1.26. Appl.,, 6.2.24).—See E.P. 215872; B,
1924, 602.

Diaphragms to be used in electric batteries.
M. WiLpERMAN (E.P. 245,252, 12.9.24).

See also pages 145, Treating gases at high tem-
peratures (F.P. 593,298). 147, Electrical gas
purification (E.P. 244,372) ; Insulating oils (G.P.
417,835). 147-8, Dehydrating emulsions (U.S.P.
1,665,992 and 1,565,997). 153, Treatment of
black liquor (Can. P. 245,831). 158, Abrasives
(G.P. 417,888). 159, Cement and mortar (E.P.

244,603). 170, Purifying sugar juice (F.P. 591,198).
XIL—FATS; OILS; WAXES.
Tung oil. W. NAGeL and J. GrUSs (Z. angew.

Chem., 1926, 39, 10—13).—The earlier theories of the
gelatinisation process of tung oil are briefly indicated,
attention being mainly given to the views of Mar-
cusson, Griin, and Wolff. The last-named’s insistence
on the absence of molecular polymerisation has been
criticised by various workers on the ground of the
uncertainty attaching to molecular weight deter-
minations, and the present authors use the iodine
value as their criterion. When methyl a- and B-
elzostearates were heated at different temperatures
for various lengths of time in an atmosphere of
carbon dioxide, a limiting value of 80—90 forthe
iodine value was obtained, further heating inevitably
producing destructive distillation. The iodine value
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of methyl eleeostearate is 172:5, so that the observed
value indicates the formation of a dimeride. Similar
treatment of tung oil yielded a limiting iodine value
of 110—120 for a product just about to gelatinise.
In this connexion it was found that 109, ethereal
hydrogen chloride was an effective reagent for
liquefying without depolymerising, freshly gelatinised
tung oil. The iodine value of el®ostearin being
173-3, the fall in this value corresponds to polymeri-
sation to the extent of 609, of the original oil. Typical
formulse for the dimeride are given, all of which are
characterised by the presence of a tetramethylene
ring. By parallel experiments with amyl and
glycol esters of eleostearic acid it was shown that
the solidification of the dimeride is dependent on the
nature of the alkyl group, since methyl and ethyl
esters remain liquid, the amyl ester partially solidifies,
whilst the glycol and glyceryl esters completely
solidify on polymerisation. This is in harmony
with the authors’ views and previous work on shellac
(cf. B., 1923, 1234 o), whereas according to Wolff
the methyl ester must differ fundamentally from the
glyceryl ester, a view not borne out by these experi-
ments. S. S. WooLrrF.

Detection and determination of coconut oil
and milk fat in cacao butter. J. KuBLMANN and
J. GROSSFELD (Z. angew, Chem., 1926, 39, 24 —25)—
The method is similar to that used by Bertram, Bos,
and Verhagen (Z. Deuts. Oel- u. Fett-Ind., 1924, 44,
445447, 459—461) for the determination of coconut
oil and milk fatin margarine, and furnishes two values:
the *“ A number, for the fatty acids the magnesium
soaps of which are soluble and the silver soaps in-
soluble in water, and the “ B ”’ number for volatile
fatty acids with soluble silver soaps. Both numbers
are in c.c. of 0-1 N-acid (or 0-1N-silver nitrate and
0-1N-sodium hydroxide) expressed on 6-4 g. of fat.
An examination of many pure cacao fats shows that
the “ A’ number does not rise above 0-2 and is
generally about 0-1, whereas that of pure coconut oil
i8 27-7 and of milk fat 6-7, the “ B ”” numbers being
0-3, 275, and 33-4 respectively. Both values for
mutton tallow, mowrah fat, sesamé oil, linseed oil,
and whale oil are below 1-16; for palm kernel oil
the “ A value is 16-53—16-76 and the ““ B value
1-80—1-92. A special advantage of the method is
that the “ A’ value practically represents the coco-
nut oil content, and the “ B>’ value the milk fat
content, an *“ A ”” number of 1 c.c. corresponding to
3:6% of coconut oil. Exactly 20 g. of the fat and
30 g. of glycerol are heated with 8 c.c. of 75%, potas-
sium hydroxide solution in a tared flask until saponi-
fication is complete. Warm water is added to make
409 g., the temperature adjusted to 80°, and 103 c.c.
of magnesium sulphate solution (150 g. MgSOQ,,7H,0
in 1 litre) at 80° are added with shaking, which
is continued for 10 min. The liquid is cooled to
20°, kept for 5 min., and filtered. 200 c.c. of the
filtrate are added to 20 g. of sodium nitrate and
neutralised with 0-5N-sulphuric acid using phenol-
phthalein (1 drop), 25 c.c. of 0:2N-silver nitrate
are added, and then water to 250 c.c. After
shaking and keeping in water at 20° for 5 min.

the mixture is filtered and the excess of silver
nitrate in 200 c.c. of filtrate determined by Volhard’s
method. The difference between this and the blank
is the * A ” number. 200 c.c. of the filtrate from the
magnesium soaps are neutralised with 0-5N-sulphuric
acid, made up to 250 c.c. with water, and 2 g. of
powdered silver nitrate added with shaking at 20°.
It is then filtered and 200 c.c. of the filtrate are
aocidified with 50 c.c. of dilute sulphuric acid (2:6%)
and distilled from a 500-c.c. flask. 200 c.c. of the
distillate are titrated with 0:1N-sodium hydroxide
solution and the result minus the number of c.c. for
the blank is the ¥ B ’’ number, E. H. SHARPLES.

Free thiocyanogen and its application in
volumetric analysis. New criterion for fats and
oils. H. P, KAuFMANNX (Arch, Pharm,, 1925, 263,
675—721).—The chemistry of thiocyanogen is
exhaustively reviewed, with copious citation of the
literature (cf. in particular, Bjerrum,  Die Rhodanide
des Goldesund dasfreie Rhodan,” Copenhagen, 1918
Soderbick, A., 1920, i, 219); the pharmacological
importance of thiocyanogen compounds is similarly
discussed ; and the following new observations and
applications are described in detail. Free
thiocyanogen, which can be prepared in various ways
(cf. Soderbick, loc, cit., Kaufmann and co-workers,
A., 1925, 1, 1252, ete.), displaces iodine from iodides,
but is displaced from thiocyanates by bromine.
It takes part in addition and substitution reactions
like a halogen, being less active than bromine but
more active thaniodine (cf. Kaufmann and co-workers,
A., 1923, 1, 765 ; 1924, i, 209, 835, 840). On these
facts new titration methods, applicable to fats and
oils, and yielding results not otherwise ohtainable,
are based, For this purpose the thiocyanogen is
obtained as a solution in an indifferent solvent (by
interaction of lead thiocyanate and bromine). The
stability of the solution depends on the nature of the
solvent, as this has an influence on the rate at which
polymerisation and decomposition take place. The
nature of these changes is discussed at length (cf.
Lecher and co-workers, Ber., 1923, 56, 1204). The
strength of the solution decreases at first slowly,
but later very rapidly. Thus, in pure carbon disulphide
7% disappears in 12 days, whereas in technical
carbon disulphide over 909 is lost in the same time.
Similar losses take place in chloroform, carbon
tetrachloride, and ethylene dichloride, the last of
these being itself attacked. Ether and methyl
alcohol likewise undergo substitution, both very
rapidly.  Solutions in acetic acid (absolutely
anhydrous) are, however, more stable, i.c., there is
no loss in 3 days, and such solutions, in 0:05N or
0-1N strength, are well adapted for volumetric
work. A series of ‘‘ thodanometric ’ determinations
of the iodine values of fats and oils has accordingly
been made, using 100—1509%, excess of thiocyanogen,
and determining the excess by means of potassium
iodide (cf. A., 1924, i, 840). The results are
calculated as if iodine were used so as to be directly
comparable with the usual iodine values. In the
list following these figures are denoted by R and I
respectively, the iodine values proper being
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determined either by the Hanus method or by
Kaufmann’s bromometric method (cf. ' A., 1925,
ii, 555). The period of interaction is indicated in each
case. Castor oil, 6—12 hrs., R, 81:6 ; I, 82:6. Olive
oil, 5 hours, R, 76-6; I, 80-8. Arachis oil (three
samples), 12—15 hours, R, 78:5, 70, 68-1; I, 871,
893, 88. Almond oil (two samples), 14 hours,
R, 83-8, 85:2; I, 97569, 97:9. Rape oil, 5 hours,
R, 774 ; I, 105:9. Sesamé oil, 7 hours, R, 755 ;
I, 108:9. The differences between the two sets of
figures in some cases are due to the selective action of
the thiocyanogen (cf. Kaufmann and Wolff, A., 1924,
i, 835). The following figures were obtained for
purified fatty acids. Oleic acid, R, 90-6; I, 90-6.
Elaidic acid, R, 81-5; I,81:6. Erucic acid, R, 73-7 ;
I, 74-0. Brassidic acid, R, 73-2; I, 73-8. These
results show that compounds with one ethylenic
linkage give the same result by either method and that
stereoisomerism has no effect. Stearolic and behenolic
acids are not affected by the reagent. Linoleic acid
(as glyceryl ester), however, gave the numbers:
R, 82:5; 1, 169-1, z.e., the thiocyanogen attacks only
one ethylenic linkage. From the results obtained the
composition of various natural oils was calculated.
Castor oil is thus found to contain 1:159%, of linoleic
triglyceride ; olive oil has the composition 10:92%, of
glycerides of saturated acids, 84:29; of olein, 4-889%,
of linolein ; in arachis oil (third sample) the propor-
tions are 21-29%,, 55-669,, and 23-149, respectively ;
and in almond oil (second sample) 1:59%, 83-73%,
14779, respectively. Rape oil contains 33-149,
of linolein, 10-4%, of saturated glycerides, theremainder
being those of erucic and rapinic acids. Sesamé oil
consists of 38:849, of linolein, 48-619, of olein, and
12:559%, of saturated compounds. These results com-
pare favourably with those obtained by a laborious
chemical separation, in the cases in which such has
been carried out. W. A. SILVESTER.

Rapid method for determining reaction
velocity in soap boiling. G. I. Fincm and A.
Karm (J.S.C.I., 1926, 45, 35—36 T).—A sample of
the reaction mixture is diluted to a 2—39%, solution,
25 c.c. of which are saturated with sodium chloride
and then fitrated against standard acid with
phenolphthalein as indicator. Near the end-point
some light petroleum is added to break down the
grains and after shaking the titration is completed.
The total alkali is obtained by titrating a separate
portion, using methyl-orange as indicator. The
results are corrected for carbonate, if any is present.
The difference of the two readings gives the combined
alkali, from which, and the saponification value of
the original oil, can be calculated the degree of
saponification.

See also A., Feb., 1926, 122, Viscosity of soap
solutions (CLARKE). 123, System sodium
stearate-water (Von Buvagm). 134, Catalytic
hydrogenation (ScHMIDT).

Waxes of cottons of different
LecoMBER and ProBERT.—See V.

Identifying fatty ingredients in sized goods.
LecomBER and PROBERT.—See V.

origin.

PATENTS.

Extraction of oil from oil-bearing substances.
A. W. Sizer (E.P. 244,557, 25.10.24).—The material,
with or without preliminary heating and crushing,
is forced through perforated vessels, e.g., by a worm,
and the oil is thus continuously removed, after which
the material is treated with volatile solvent, to
extract the remaining oil. D. G. HEWER.

Production of soaps. R. Viparn (F.P. 594,146,
26.2.25).—0Oils, fats, and waxes are treated with alkali
hydroxides in the presence of aldehydes, such as
furfuraldehyde and methylfurfuraldehyde. The
soaps thus obtained are specially suitable for
brightening sulphur dyes. A. GEAKE.

Grease from slaughterhouse offal (U.S.P.

1,667,014).—See XIX.

XIIL.—PAINTS; PIGMENTS; VARNISHES; RESINS.

Isomerism of Guignet’s green, a phenomenon
of particle size. L. WOBLER and J. DIERKSEN
(Z. angew. Chem., 1926, 39, 13—16).—Guignet’s
green is a hydrated oxide of chromium, produced in
practice by fusion of potassium dichromate with boric
acid, and the failure of attempts to convert the dull
olive-green precipitated hydroxide into the brilliant
pigment by heating with water under pressure,
supported the view that the compound 2Cr,0,,6B,0,
is responsible for the brightness. It is now shown
that the presence of boric acid is not essential
to Guignet’s green, for which a gel structure is
suggested. Reduction in the amount of water in
chromium hydroxide gels, with increase in particle
size, is found to increase the brilliance of the product
progressively. Boric acid, silicic acid, etc. are
effective in producing the required flocculation.
Chromium oxides of differing hydration and particle
size were prepared both from the pure precipitated
hydroxide and by various flocculation processes, and
the vapour pressure-temperature curves for these are
discussed ; brilliant flocculated hydroxides show
higher vapour pressure than dull non-flocculated
hydroxides of identical water-content. X-Ray photo-
graphs reveal the absence of any lattice structure.

S. S. Woorr.

Fastness of pigments to light and its deter-
mination in natural and artificial light. H.
WAGNER (Z. angew. Chem., 1925, 38, 1191—1195).—
In estimating the fastness of a dyestuff or pigment
it is important to follow the course of its fading, and
this may be done graphically by plotting time as
absciss and the corresponding shade according to
the Ostwald scale as ordinates. Curves of a similar
nature are usually obtained by illuminating with
sunlight or with a ““ Uviol” (mercury) lamp, but the
latter is generally 5—30 times as intense in action.
A better method is to plot the progress of illumination
by means of Ostwald’s triangular axes, omitting time.
The nature of the binding medium may have a
profound influence on the fastness of a pigment,
and its refractive index should be as near as possible
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to that of the pigment. The least favourable medium
for fastness to light is an aqueous glue wash, and the
most favourable an oil or concentrated dextrin
medium in which the medium constitutes an optical
bridge and allows the light to strike deeper into the
colour. This influence of binding medium on the
behaviour of pigments on illumination is also best
expressed graphically by means of triangular co-
ordinates. W. T. K. BRAUNHOLTZ.

Heterochromatic photometry. C. SCHAEFER
(Physikal. Z., 1925, 26, 908—913).—Earlier work
on the measurement of the brightness of pigments
(B., 1925, 179) is extended, confirmed, and placed
on a more accurate basis. R. A. MorTON.

Testing the rust-protective power of paints.
P. HErrMANN (Korrosion u. Metallschutz, 1925, 1,
80—84 ; Chem. Zentr., 1925, I1., 2326).—The painted
surface of the iron is covered with a layer of cotton
wool saturated with a solution of an electrolyte
and in contact with a calomel electrode, and the point
at which the paint film has been perforated is ascer-
tained by means of a galvanometer. With micaceous
paints rust can sometimes be observed even when
there is no deflection of the galvanometer.

A. R. PowELL.

NAGEL and Griss.—See XII.

PATENTS.

Preparation of lakes from organic dyestuffs.
L. D. GoBerc and M. H. Bamnny (E.P. 582,506,
29.4.24)—An aqueous or alcoholic solution of an
aniline salt is treated with an organic sulphonic
acid, and a nitro- or aminoazo-compound is added
to the mixture. After filtering off the organic acid
the filtrate is treated with a solution of an aluminium
salt and the precipitated lake is washed free from all
soluble substances. It may then be mixed with
pastes of aluminium hydroxide or silicic acid.

A. R. PowELL.

Lakes (F.P.590,464)—See IV.
Monoazo dyestuff (Swiss P. 109,706).—See IV.
(E.P. 241,858).—See V.

Tung oil.

Plastic masses

XIV.—INDIA-RUBBER; GUTTA-PERCHA.

Spraying [rubber] latex with protective col-
loids. W. C. Davey (J.S.C.I., 1925,44,515—517 T).
—Experiments on the spraying of latex to powder
form by means of protective colloids, using an
experimental Krause machine, are described. Glue
was found to be the most suitable substance. Com-
pounded moulded articles were made from suitable
powders by pressing and curing in plunger moulds.
With vulcanised latex 3%, of glue yielded a powdery
product which could also be moulded to shape.
The use of a sprayed glue-rubber powder mixture
18 suggested as a suitable means of incorporating
glue in rubber mixings on the rolls, and results are
shown indicating improved reinforcement. The
uncured mixes tend to deteriorate during storage.

When using glue it is advisable to have zinc oxide
present in the mix in order to obtain the best results
in regard to tensile strength.

Factors influencing plasticity of sole crépe
[rubber]. H. P. SteveENs (Bull. Rubber Growers’
Assoc., 1925, 7, 716—722).—The spread of crépe
rubber soles is due to the plasticity induced by
machining, which has been held to rupture the
protein films surrounding the particles of the rubber
hydrocarbon ; the behaviour of rambong (Ficus
elastica) and Castilloa elastica rubbers, the particles
of which have no skin, makes this hypothesis doubtful.
The method and results of plastometer tests are
described. S. I. LEvy.

Alkali [rubber] reclaiming process. W. E.
STarForRD (India-rubber J., 1925, 71, 59).—Reclaim-
ing rubber by heating vulcanised waste with sodium
hydroxide solution under pressure removes {free
sulphur and depolymerises a portion of the vulcanised
material, reducing the coefficient of wvulcanisation
in this portion and rendering it soluble in chloroform.

The resin content is not increased. S. I. Levy.
PATENTS
Drying [rubber] latex. P. C. RusrEN. Trom

GENERAL RuBBErR Co. (E.P. 244619, 7.3.25).—
Latex is fed, at a rate controlled by an automatic
float device, into a shallow trough, in which rotates a
cylindrical metal or other perforated screen. Heated
air or flue-gases, forced through a narrow slit within
the cylinder, detach the latex from the perforations
and carry the material thus divided into a drying
chamber ; the exit gases pass through a baffle tower.
S. It Luvy.

Incorporation of rubber in non-aqueous
materials. J. M. Wxrss (U.S.P. 1,563,410, 1.12.25.
Appl., 18.12.23).—Rubber latex is mixed with a
high-boiling non-aqueous solvent, such as paraffin
wax, at 120°. The water present evaporates and an
intimate mixture of rubber and the non-aqueous
solvent is obtained. T. S. WHEELER.

Rubber latex compositions. [Distempers
mixed with rubber latex.] T. M. Rieay (E.P.
245,540, 21.10.24). ;

Plastic masses (E.P. 241,858).—=See V.

XV.—LEATHER; GLUE.

Preparation of hide powder for [tannin]
analysis. L. MgunNiERr, P. CHAMBARD, and A.
Jamer (J. Soc. Leather Trades Chem., 1925, 9,
510—512; cf. B., 1925, 603).—Powders prepared
from the same species of animal hide (e.g., calf hide,
fresh or salted) give approximately the same results.
Pelt fleshings should not be used. The best material
is the belly portion of ox-hide, which should be
limed with lime only and after removing the flesh and
grain surfaces by splitting, delimed with ammonium
chloride or acetic acid, well washed, minced to a fine
pulp, and left for 6 hrs. in a saturated solution of
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carbon dioxide, to reduce the p, to 4—4-5. The

pulp is then drained, dehydrated with acetone, dried

at 30°, and subdivided with a rasp or grater. The

product contains about 0-19, of ash and has p, 5'5.
- D. WoODROFFE.

Report of the International Commission on
the analysis of chrome leathers and chrome
liquors. R. F. INNES (J. Soc. Leather Trades
Chem., 1925, 9, 508—509; cf. B., 1924, 25).—It is
proposed to modify the peroxide method of chromium
determination by extracting the fused peroxide-
leather ash mixture with cold water containing 5 c.c.
of saturated potassium permanganate solution and
then filtering. Leather should be dried before
extracting the grease with petroleum spirit. A
further extraction with alcohol will give oxidised oils,
and extraction with benzene will give the asphalt.
The Woodroffe and Green method (B., 1922, 641 A)
of determining alkali metals is recommended as pro-
visional. Spent chrome liquors should be filtered
after boiling with sodium peroxide, to remove in-
soluble caleium peroxide. The excess of sulphurous
acid in spent thiosulphate liquors can be determined
by titrating 25 c.c. of the filtered liquor with 0-1N-
potassium dichromate To determine chromium in
spent thiosulphate liquors, after determining the
acidity the precipitated chromium hydroxide is
filtered off, washed, dissolved in acid, and treated
with sodium peroxide as usnal. ~ D. WOODROFFE.

Structure of gelatin gels. KRAEMER.—See A.,

Feb., 1926, 124.

Leather dyeing. I. SALT.
Savr.—See VI.

II. McCAaxprise and

PATENTS.

Process for rapid tanning. CHEM. FABR.
GRIESEEIM-ELERTRON, Assees. of F. MErkeL (G.P.
417,865, 13.1.22. Addn. to 414,867 ; cf. B., 1925,
8568).—The chromium salts used in the process of the
chief patent are replaced completely or partly by
soluble aluminium salts of inorganic acids, principally
aluminium chloride. Hydrolysis of the aluminium
salts is diminished by concentrating the bath as far
as possible. Neutral as well as basic aluminium
chloride can be used. The tanning bath is of such
concentration that the AlL,O, content is about the
same as in the solid crystalline alum, or even higher
concentrations may be used. A more rapid rate of
tanning is thereby attained, and the hydrolysis and
proteolysis, which occur in more dilute solutions, and
adversely affect the tensile strength of the leather,
are much decreased; further, crystallisation of
aluminium salts on the skin, which occurs frequently
when alum is used, is avoided. In this way soluble
aluminium salts can be used for tanning heavy and
medium leathers as well as for glacé and skin tanning.
In many cases a combination with other tanning
agents, e.g., chromium salts, is advantageous.

A. B. MANNING.

Preparation of tanning agents. CHEM, FABR.
Wornms A.-G. (G.P. 417,972, 11.7.20).—Two mols. of
acetaldehyde are allowed to react with one mol. of

& phenol in the presence of a normal sulphite, or on
one mol. of an alkali phenoxide in the presence of the
corresponding quantity of bisulphite, and acid or a
metal salt is added to the product until it is neutral to-
Congo-red. The product, either before or after being
acidified, may be mixed with natural tanning agents,
or with glucose. As an example, commercial xylenol
is heated with a solution of sodium sulphite and two
mols. of acetaldehyde for several hours under pressure.
The reaction product is acidified, the sulphurous acid
boiled off, the residue neutralised with alkali, and
treated with chromium sulphate. The dry product
is only partially soluble in water, with separation of
basic salts ; the filtrate is acid to litmus and neutral
to Congo-red, and precipitates gelatin from solution.
On being heated it chars without melting. The
soluble sodium salts of the condensation products are
completely insoluble in benzol, chloroform, ether, and
alcohol, and couple with aromatic diazo-compounds,
so that skins treated with them can subsequently be
dyed. A. B. MANNING.

XVI.—AGRICULTURE.

Steam and chemical soil disinfection with
spec