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Table 1 Influence of sample dissolution method on determination results w/%
RS R WA PR TP LY A Fle s LI B i BORE TR B A
Method Dissolution The content of The content of The content of
No. phenomenon vanadium in filtrate vanadium in residue vanadium in sample
1 A WKL AL 3.17 1.47 4.64
2 A1 UKL A AE 3.64 1.01 4,05
3 IERI AT 1.63 0.02 4.65
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Table 2 Sample mass experiment

57 G5 ke i AL E A X o A 25
Sample No. Sample mass/g Found of V w/% Average w/ % RSD/ %
0.1 3.20, 3.24, 3.26, 3.28, 3.27, 3.30 3.28 0.58
0.2 3.24, 3.22, 3.20, 3.21, 3.20, 3.24 3.22 0.26
3 0.3 3.22, 3.20, 3.23, 3.21, 3.22, 3.24 3.22 0.20
0.4 3.25, 3.20, 3.24, 3.20, 3.24, 3.24 3.23 0.29
0.5 3.10, 3.15, 3.06, 3.18, 3.11, 3.20 3.13 0.61
0.6 3.12, 3.10, 3.08, 3.07, 3.20, 3.09 3.11 0.68
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Table 3

Influence of the addition amount of sodium hydroxide solution on the determination results of

vanadium after the solution was neutral

V(NaOH) /mI B E IRER g YUUE Pk I 7 i1
: T Found of V w/% Recovery of V/% The content of Ti in precipitate w/ %

0 6.03 107 21.15

10 6.01 106 59.16

20 5.88 104 74.21

25 5.81 103 86.43

30 5.75 102 89.76

35 5.66 99 90.03

40 5.65 99 90.04

45 5.66 99 90.03
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Table 4 Experiment of sulphuric acid dosage

V(H,SO.)/mL  25.00 30.00 40.00 50.00 55.00 60.00 70.00
w(V) /% 4.54 4.63 4.64 4.65 4.65 4.83 4.85
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MR 9 & 5,00~ 15. 00 mL B, B & I 2 45 3R Fa
FE . PSR SR M 5. 00 mL #52 .
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Table 5 Experiment of phosphoric acid dosage

V(H;PO.)/mL  2.00 5.00  10.00 15.00 20.00  25.00
w(V) /% 4.73 4.65 4.64 4.65 4.77 4.81
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Table 6 Precision test

b G 5 5 18 T X A e
Sample Found Average i 2%
No. w/ % w/ % RSD/ %
3 3.22, 3.20, 3.23, 3.21, 3.22, 3.24 3.22 0.20
4 5.71, 5.76, 5.78, 5.72, 5.75, 5.70 5.74 0.25
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Table 7 Determination results comparison of vanadium in

titanium-aluminum-vanadium alloy samples by

different methods w/ %
S5 SEE T KN IR O 1
Sample Proposed Flame atomic
No. method absorption spectrometry
1 2.02 2.05
2 4.65 4.61
3 3.22 3.25
4 5.74 5.73
5 4.32 4.30
6 5.17 5.12
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Determination of vanadium in titanium-aluminum-vanadium
alloy by ammonium ferrous sulfate titrimetry

ZHOU Li-xian

(State Key Laboratory of Vanadium and Titanium Resources Comprehensive Utilization, Pangang Group

Research Institute Co., Ltd., Panzhihua 617000, China)

Abstract : There were some problems during determination of vanadium in titanium-aluminum-vanadium al-
loy by ammonium ferrous sulfate titrimetry. For example, the sample was hardly dissolved. Moreover, the
high-content titanium in sample was easily hydrolyzed, which would interfere with the judgment of color at
titration endpoint. After the sample was dissolved in nitric acid-hydrofluoric acid-sulfuric acid system, so-
dium hydroxide was added to react with matrix titanium to form sodium trititanate precipitate, realizing
the separation of titanium and vanadium. In mixed sulfuric acid-phosphoric acid medium, vanadium in fil-
trate was fully oxidized to pentavalent vanadium with potassium permanganate. The excessive potassium
permanganate was reduced with sodium nitrite, and then the excessive sodium nitrite was decomposed with
urea. The content of vanadium was titrated with ammonium ferrous sulfate standard solution with N-phe-
nylanthranilic acid as indicator. Consequently, a determination method of vanadium in titanium-aluminum-
vanadium alloy was established by ammonium ferrous sulfate titrametry. The interference tests of coexis-
ting elements indicated that the coexisting elements in the sample did not interfere with the determination.
The content of vanadium with mass fraction in range of 3%-6% in two titanium-aluminum-vanadium alloy
samples was determined according to the experimental method. The relative standard deviation (RSD, n=
6) was 0.20% and 0. 25% , respectively. The proposed method was applied for determination of vanadium
in six titanium-aluminum-vanadium alloy samples, and the results were consistent with those obtained by
flame atomic absorption spectrometry (FAAS).

Key words: titanium-aluminum-vanadium alloy; vanadium; ammonium ferrous sulfate; titrimetry





