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a Precipitated at 40° C, washed with a 1-percent
solution of KNOs and titrated with alkali standard-
ized by using the National Bureau of Standards
Standard Sample of acid potassium phthalate and
the ratio 23 NaOH:1 P,

b Value obtained by standardizing the tltratmg
solution by iweans of sodiuin oxalate throug
KMnO; and Na;S:0s.

¢ Bismuthate (FeS04+-KMnOs) method after ZnQ
separation.

d Double dehydration.

e Finished by electrolysis.

f Persulfate oxidation, potentiometric titration
with FeSOs standardized with K2Cr207.

& 10-g sample dissolved in 120 ml of diluted
HCI(142). Sufficient ZnO added to precipitate all
the chromium and vanadium. Solution filtered and
the precipitate dissolved in diluted HNOs.
of NagHPO0412H;0 added, and phosphorus an
vanadium precipitated with ammonium molybdate.
Solution filtered and the precipitate dissolved in
Hy804+-HNO3 and evaporated to fumes. Solution
diluted, treated with SO; to reduce any oxidized
chromxum vanadium then oxidized with HNO3
and titrated potentiometrically with FeSOs.

. 10-g sample dissolved in diluted IIOX(! | 1).
Bulk of the iron separated by extraction with ether.

1. Ferrous Laboratory, National Bureau of Standards, analy-
sis by John L. Hague and Waino H.
2. H. N. Austin, The Babcock & Wilcox Tube Co., Beaver

Falls, Pa.

Brackenrldge, Pa.

3. E. B. Welch, Firth-Sterling Steel Co.,

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

5. F. W. Dillon and W. J. Boyer, The Carpenter Steel Co. "
Reading, Pa.

6. D. P. Bartell, Allegheny Ludlum

7

Park Works, Pittsburgh, Pa.

Washington, D. C.
November 24, 1939

C. M. Johnson, The Crucible Steel Company of America,

Residual iron and chromium in_extracted acid-
portion separated from cobalt by double precipita-
tion with ZnQ. Cobalt precipitated twice with
cgmgoso B-naphthol, ignited, and weighed as

0304,

i Determination made by Vernon C. Holm, by
the vacuum-fusion wethod. See BS J. Research 7,
375 (1931) RP346.

i Burned with tin at 1,100° to 1,300° C.

k Persulfate-arsenite method after ZnO separation.

! Titrated with standard KCN solution.

= Solution-distillation (Allen) method. Sample
dissolved in diluted HCI(1+
i » Bismuthate-arsenite metbod after ZnO separa-

ion.

o Perchlorate acid oxidation.

» Bulk of iron removed with ether. Chromium
separated as PbCrOy from perchloric acid solution.
Solution treated with cupferron, and cobalt precipi-
tated in filtrate with a-nitroso-g-naphthol and
weighed as Co0304.

a K1-Na;8;0s titration.

T Persulfate-arsemte m presence of chromium. See
Iron Age 142, No. 1938).

s Average value obtamed by the solution-distilla-
tion method after solution of sample in (1) diluted
HCI(1+1), (2) diluted H2804(1+3), and (3) diluted
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HCI (141), followed b
oration to fumes of H

t Bismuthate (FeSOo-KMDOD method after sep-
aration of chromium as PhCrOs.

u Chromium separated as PbCrOs. Vanadium
determined by differential titration with FeSQ,-
KMnU; using o-phenanthroline indicator. See
Sampling and Analysis of Carbon and Alloy Steels,
ggen)nsts of the U. 8. Steel Corporation, p. 160-161

v ZnO-a-nitroso-g-naphthol method. Precipitate
ignited and weighed as CozOs.

w Solution-distidlation method. Sample dissolved
in sulfuric acid.

* Persulfate-arsenite method after removal of
chromium as CrO:Cl;. (See¢ Ind. Eng. Chem.,
Anal. Ed. 10, 360 (1938)

¥ Sample ignited in oxygen, gasses passed into
H:02 and H3S0s titrated.

= Mercury cathode separation. Vanadium re-
duced with SOz, and titrated with KMnO, after re-
?(})Zflaﬁlsd excess SOz See reference in footnote u, p

st FeS0+-KMnO, titration after removal of chro-

ﬂ;um as Cr0;Cls. See reference in footnote u, p.

=2 Burned with PbiOs at 1,300° C.

g addition of HC10Q4and evap-

8. W. D. Brown, Carnegie-Illinois Steel Corporation, Du-
quesne Works. Duquesne. Pa.

9. L. P. Chase, Carnegie-Illinois Steel Corporation, South
Works, Chicago, Ill.

10. W. F. Muehlberg, American Steel & Wire Co., Cleveland
District Laboratory, Cleveland, Ohio.

11. W. M. Davidson, National Tube Co., Ellwood Works,
Ellwood City, P:

12. D'l\lﬁ)' James, Rustless Iron & Steel Corporation, Baltimore,

a.

Lymax J. Brices,
Director.



