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Table 1 Effect of smoking time on the determination result of cobalt

B s ]
Smoking time/min
I 7E fE
Found w/ %

1 3 5 7

35.65 34.38 32.15 31.82 31.67

9 10 11 12 13 15 17

31.70 31.63 31.60 31.62 30.71 29.56 28.70
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Table 2 Effect of storage time on cobalt

determination results
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Test No. Storage time/h Found w/%
1 0.5 31.71
2 0.6 31.62
3 1.0 31.66
4 1.5 31.73
5 3.0 32.12
6 5.0 32.62
7 10.0 32.70
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Table 3 Precision experiment
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Sample No. Found w/ % Average w/% RSD (n=15)/%
. 31.65, 31.68, 31.71, 31.75, 31.61, 31.78, 31.58, 31.62
QC1# 31.65 0.26
31.56, 31.74, 31.73, 31.62, 31.51, 31.53, 31.66
. 35.23, 35.35, 36.16, 35.28, 35.30, 35.12, 35.26, 35.29
QC2# 35.25 0.19

35.20, 35.18, 35.38,35.28, 35.22, 35.25, 35.30
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Table 4 Determination of cobalt in crude cobalt hydroxide simulated samples

FE g i 21K il T A L i M 7E {8 EElEs
Sample No. Sample composition Mass ratio of Mn to Co/ % Theoretical value w/ % Found w/ % Recovery/ %
1 0.224 2 g Co-0.0307 g Mn 13.7 87.96 88.54 101
2 0.2671g Co-0.0445g Mn 16.7 85.72 85.91 100
3 0.3106 g Co-0.0612g Mn 19.7 83.54 83.35 100
4 0.3306g Co-0.0817g Mn 24.7 80.18 80.18 100
5 0.2867g Co-0.0502g Mn 17.5 85.10 85.63 101
6 0.3836g Co-0.1005g Mn 26.2 79.24 79.32 100
7 0.3850g Co-0.2001g Mn 52.0 65.80 65.46 99

PEATISE L IR A 2. 000 mg/ mL b A i T8 2 V5 A
TR [l WSO8 ] R >R I SCHR 6 175 2k 7 325 60 1R sk
5 AR 5 R,

3 Hmam
BRI 1. 000 ML) 20 fL 6 E L 45 I8 S5 9007 o
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Table 5 Determination of cobalt in crude cobalt hydroxide samples

HE i 2 5 W7 AH Tz & HUEE SNy mEEs oAb 7 L0
Sample No. Found w/% Added w/ % Total found w/% Recovery/ % Found by other method w/ %
1# 31.68 10.0 42.12 104 31.80
24 31.71 15.0 46.52 99 31.66
34 31.75 20.0 52.12 102 32.02
48 31.61 25.0 56.35 99 31.79
5% 31.78 30.0 62.35 102 32.04
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Determination of cobalt in crude cobalt hydroxide by
potassium ferricyanide potentiometric titration

LI Cheng', HE Huang-hai’* , WEI Ming-gui'
(1. La Sino-Congolaise Des Mines S.A., Beijing 100039, China;2. China Railway Resources
MKM Mines Co., Ltd., Kolwezi, Congo)

Abstract: Manganese could interfere with the determination of cobalt by potentiometric titration. Since the
content of manganese (mass fraction up to 8%) in crude cobalt hydroxide was relatively high, the interfer-
ence of manganese should be considered during the determination of cobalt in crude cobalt hydroxide by po-
tentiometric titration. The pretreatment of standard determination method for cobalt in industrial cobalt
hydroxide ( HG/T 4506-2013) was modified. After dissolving the sample with hydrochloric acid,
manganese (II) in solution was oxidized to manganese (III) by perchloric acid in the solution containing
phosphoric acid. Manganese (III) was complexed and marked by ammonium bifluoride to eliminate the in-
terference of manganese. In ammonia environment, cobalt (IID-ammonium complex ion was oxidized to cobalt
(IID-ammonium complex ion by excessive potassium ferricyanide. Then, the excessive potassium ferricya-
nide was back-titrated by cobalt standard titration solution. Consequently, a determination method of
cobalt in crude cobalt hydroxide by potentiometric titration was established. According to the mass ratio of
manganese to cobalt in crude cobalt hydroxide, the simulated sample of crude cobalt hydroxide was pre-
pared with the mass ratio of manganese to cobalt in range of 13.7%-52. 0% and determined according to
the proposed method. The recoveries of cobalt were between 99% and 101 %, which indicated that the in-
terference of manganese could be ignored. The proposed method was applied to the determination of crude
cobalt hydroxide. The relative standard deviations (RSD, n =10) were between 0.19% and 0.26%, and
the recoveries were between 99% and 104%. The actual samples of crude cobalt hydroxide were
determined by the proposed method, and the results were basically consistent with those obtained by po-
tentiometric titration combined with inductively coupled plasma atomic emission spectrometry.

Key words: crude cobalt hydroxide; cobalt; interference of manganese; potentiometric titration
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