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MOLYBDENUM—TUNGSTEN—CHROMIUM—VANADIUM STEEL
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s Tungsten removed and vanadium reduoced.
Phosphorus precipitated at 10° to 20° C., washed
With & 1-percent solution of K.NUs, and iitrated with
alkali standardized by the use of acid potassium
phthalate and the ratio 23 NaOH:1 P.

b Bismuthate (FeSO+KMnO;) method after ZnO
separation.

¢ Tungsten removed after HCI-HNO; digestion
follnwed hy faming with AHCIOQ. . Phasnhorns
precipitated with molybdate in hot nitric acid solu-
tion and ultimately ‘weighed as MgsP207. (Phos-
phorus not detected in tungstic acid residue.)

4 Double dehydration.

e Finished by electrolysis.

f Persulfate oxidation, potentiometric titration
with ferrous ammonium sulfate solution standard-
ized with recrystallized potassium dichromate.

& g-Benzoinoxime method after removal of tung-
sten by acid digestion. Corrected for molybdenum
oceluded in tungsten, and the main molyhdenum
precipitate corrected for ammonia insoluble, and
tungsten. See BS J. Research 9, 1 (1932) RP453.

b Single precipitation by aecid digestion and
cinchonine. Tungsten corrected for silicon, iron,
chromium, vanadium, and molybdenum.

i Chromium volatilized as CrO:Cl.

1. Ferrous _laboratory, Na’cional Bureau of Standards,
analysis by John L. Hag

2. W. W. Clarke, Latrobe E]ectrlc Steel Co., Latrobe, Pa.

3. W.F. Lantz, Bethlehem Steel Co., Bethlehem, Pa.

4. A.R. Anderson Jessop Steel Co., Washlngton Pa.

5. J. F. Connor, Braeburn Alloy Steel Corporatwn Brae-
burn, Pa.

6. J. T. I\orton Jr., Allegheny Ludlum Steel Corporation,
Watervllet N. Y

7. T. F. Dugan, Universal- Cyelops Steel Coorporation, Uni-

versal Division, Bridgeville, Pa.

i Titrating solution standardized by use of a stand-
ard steel.

k perchloric acid dehydration.

I Ammonia-copper-complex colorimetric method.
\I?JOGlyomme precipitate ignited and weighed as
Nio.

n Precipitated with H.8 in tartaric or citric acid
solutmn, purified, and weighed as MoOs.

o Timgsten separated hy aeid hydralysis and
cinchonine, purified by carbonate fusion, and finally
precipitated with HgNOs. Ignited oxide corrected
for molybdenum and vanadium.

e Chrominm separated with ZnO. Finished by
bismuthate-arsenite method.

a Combustion.

i r Glyoxime precipitate titrated with KCN solu-
ion.

s Chromium separated with ZnO.

t Tungsten removed and phosphorus precipitated
as the molybdate in hot, strong nitric acid solation.

u Nitric-hydrochloric acid dehydration.

v Ferrous  sulfate-persulfate-KMnO,
method.

w Bismuthate-arsenite.

= KT-Na28;03 titration.

*LIST OF ANALYSTS

titration

¥ Solution in HC], digestion with HNO; and pre-
cipitation with cinchonine. Preci| gltate dissolved in
NH4UH and tungsten precipitated by acid-hydroly-
sis and cinchonine. Ignited oxide corrected for sili-
con, iron, chromium, and molybdenum.

» HyS—a-benzoinoxime—CuO.

=1 Molybdenrum precipitated as MoS; from tar-
taric acid solution, precipitated with e-benzainoxi-
mo, jignited, and weighed as MoOa.

25 Major portion of tungsten precipitated from a
1-gsample by fuming with HC10,and HF. Molyb-
denum and remaining tungsten precipitated with
a-benzoinoxime. Combined precipitates ignited to
constant weight at 520° C and weighed. Oxides
then heated at 750° to 800° C for 1 hour and weighed.
The difference in weights represents the molybde-
num volatilized, Residue analyzed for NaOH
insoluble and molybdenum, and tungsten deter-
mined by difference.

=3 Permanganate oxidation.

s¢ Hydroquinone colorimetric method. See Z.
Anal. Chem. 114, 170 (1938). L.

=5 Copper precipitated as CaCNS. Finished by
K1-Nas8:0s titration.

=8 Chromium oxidized by phosphoric-perchoric
acid mixture.

8. J. C. Sloss, Vulean Crueible Steel Co., Aliquippa, Pa.

9. F. W. Dillon and A. L. Sloan, The Carpenter Steel Co.,
Reading, Pa.

10. T. R. Cunningham, Union Carbide & Carbon Research
Laboratories, Inc., Niagara Falls, N, Y,

11. C. M. Johnson Crucible Steel Company of America,
Park Works, Plttcburgh Pa.

12. W. L. Emerson The Cleveland Twist Drill Co.,
land, Ohio.

123. O. L. Van Valkenburgh, Crueible Steel Company of
America, Halcomb Steel Division, Syracuse, N. Y.

Cleve-

The steel for the preparation of this standard was furnished by The Cleveland Twist Drill Co.

WasmixaTon, February 2, 1944.
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