U. S. DEPARTMENT OF COMMERCE

Pational Bureau of Standards
Certificate of Analyses of
STANDARD SAMPLE 132
MOLYBDENUM-TUNGSTEN-CHROMIUM-VANADIUM STEEL
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s Tungsten removed and vapadium reduced.
Phosphorus precipitated at 10° to 20° C, washed
with a 1-percent solution of KN Og, and titrated with
alkali standardized by the use of acid potassium
phthalate and the ratio 23 NaOH:1 P.

» Bismuthate (FeS04--KMnO,) method after ZnO
separation. . i

< Tungsten removed after HC-HNOs digestion
followed by fuming with HCIO4. Phosphorus
precipitated with molybdate in hot nitric acid solu-
tion and ultimately weighed as Mg:P3O7.

4 Double dehydration.

¢ Finished by electrolysis. )

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

s o-Benzoinoxime method after removal of tung-
sten by acid digestion. Corrected for molybdenum
occluded in tungsten, and the main molybdenum
precipitate sorractad far ammania insolithle, and
tungsten. See BS J. Research 9, 1 (1932) RP453.

» Single precipitation by acid digestion and
cinchonine. Tungsten corrected for siliconm, irom,
chromium, vanadium, and molybdenum.

4 ZnO separation. .

i Tungsten removed and phosphorus precipitated
as (he wolybdate in hot, strong nitric acid solution.
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% Nitric-hydrochloric acid dehydration.

N]' (()ilyoxime precipitate ignited and weighed as
i0.

= Ferrous sulfate-persulfate-KMnOq
method.

= Precipitated with H3S in tartaric or citric acid
solution, purified, and weighed as MoOs.

° Bismuthate-arsenite method.

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

¢ KI-NazS 03 titration.

r Solution in HCL, digestion with HNO; and
precipitation with cinchonine. Precipitate dissolved
In NH4UH and tungsten precipitated with acid ana
cinchonine. Ignited oxide corrected for silicon, iron,
chromium, vanadium, and molybdenum.

+ (lyoxime precipitate titrated with standard

titration

N.

¢ Perchloric acid oxidation.

u Chrominm velanilized as Cr0.Cla.

* Combustion method. L. P. Chase, Carnegie-
Illinois Steel Corporation, South Works, Chicago,
1L, and T. 8. Woodward, Carnegie-Illinois Steel
Corporation, Ohio Works, Youngstown, Ohio,
reported, respectively, 0.006 and 0.003 -percent of
sulfur by the combustion method.
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v Tungsten precipitated by digestion with aqua
regia and removed by filtration. Molybdennm
precipitated in the filtrate with a-benzoinoxime,
precipitate dissolved by digestion with HNO; and
HCI1O:,  Solution treated with NH,OH. filtered,
and molybdenum precipitated as PbMoOy, ignited,
and weighed.

= Chromium separated as PhCrO,.

» Perchloric acid dehydration.

= Differential titration wvsing XMnO4 and o-
phenanthroline-ferrous complex indicator.

=t Major portion of tungsten precipitated from a
l-g sample by fuming with HC104and HF. Molyb-~
denum and rersalning tungsten precipitated with
o-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 molyb-
denum volatilized. Residue analyzed for NaQH
insolnble and malyhdenum, and tungsten deter-
mined by difference.

22 Sample treated with HCI-HNO; Perchloric
acid added and solution fumed, diluted, and filtered.
Phosphorus precipitated in hot, strong nitric acid
solution. Plosphomolybdate titreted with alkali.

= Titrated with standard KXCN sclution.

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

8. W. D. Brown,
Duquesne Works, Duquesne, Pa.

9. C. Ruhe, Carnegie-Illinois Steel Corporation, Homestead

Carnegie-Illincis Steel Corporation,

Steel Works, Munhall, Pa.

10. T. R. Cunningham and R. M. Fowler, Union Carbide
andycarbon Research Laboratories, Inc., Niagara Falls,

N. Y.
11. C. M. Johnson, Crucible Steel Company of America,

Park Works, Pittsburgh, Pa.
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