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Determination of Cobalt, Manganese and Copper in Crude
Cobalt Hydroxide by X-ray Fluorescence Spectrometry
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Abstract In order to speed up the time of customs clearance of imported crude cobalt hydroxide and ease
the trade disputes between the buyer and the seller,it is needed to accurately and quickly obtain the content
of cobalt, manganese and copper in crude cobalt hydroxide. So a method for determination of cobalt,
manganese and copper in crude cobalt hydroxide by X-ray fluorescence spectrometry was developed. At the

same time, the pretreatment method of high temperature melting is used to make glass sheets. Several
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influencing factors were investigated,including the mixed flux,the dilution ratio between sample and flux,
the melting temperature and time, the oxidant,and the internal standard substance. It was found that the
sample could be well prepared under the following conditions: ytterbium oxide as internal standard
substance,Na, B, 0;-Li,B,O; (m # m =1 3: 1) as mixed flux, dilution ratio between sample and flux was
1:30,LiINO;(220 g/1.) as oxidant, LiBr (600 g/L.) as release agent, melting at 1 050 °C for 6 min to make
sample sheet. The calibration standard samples were manually prepared with high purity materials to make
standard curves. The experimental results show that the determination range (mass fraction) of cobalt, manganese
and copper is 10%—60%,0.1%—12%,0. 1% —12% ,respectively. The method has good accuracy and precision,

can quickly and accurately determine the content of cobalt, manganese and copper in crude cobalt hydroxide. It has

been applied to the detection of practical crude cobalt hydroxide samples with satisfactory results.
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Table 1 Measuring conditions of the instrument
UL fi i bR 20/ HEELAS L/pm PRI MR E/kV B I/ mA DA /s
Co K LiF200 47.451 4 300 SC 60 50 64
Yb La LiF200 49.044 6 300 SC 60 50 32
Cu K LiF200 45.004 2 150 SC 60 50 32
Mn Ka LiF200 62.985 8 150 FLOW 60 50 32
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Table 2 Experimental results of mixed flux
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Table 3 Experimental results of different dilution ratios

WA/ g JER A/ g TR /8 500 B L

0.3 3 1:10
0.6 6 1:10
0.3 6 1:20
0.6 12 1:20
0.3 9 1:30
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Table 4 Experimental results of different melting temperatures and time
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Table 5 Concentration ranges for components in calibration samples

lidal PRt /g WA %

T DY A = AL AR B il i
stdo 0 0 0 0 0 0
stdl 0.008 00 0.030 00 0. 050 00 1. 96 7.99 10.53
std2 0.021 00 0. 060 00 0.075 00 5.14 15.98 15. 80
std3 0. 042 00 0.021 00 0. 036 00 10. 28 5.59 7.58
std4 0.084 00 0.012 00 0.024 00 20. 56 3.20 5.06
std5 0.105 00 0.006 00 0.015 00 25.70 1. 60 3.16
std6 0.126 00 0.003 00 0.006 00 30. 84 0. 80 1. 26
std7 0.150 00 0.001 50 0.003 00 36. 71 0. 40 0.63
std8 0.210 00 0.001 00 0.001 50 51. 39 0.27 0.32
std9 0. 240 00 0.000 50 0.000 50 58.74 0.13 0.11
std10 0. 300 00 0 0 73.42 0 0
std11 0.180 00 0.005 00~ 44.05 0.067 0.053

Std12 0.180 00 0.002 00~ 44.05 0.027 0.021
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Figure 1 Standard curve of cobalt. H, (375 2 12 L ICP 7% 15. 86 0. 30 2.48
Fedh 2 XRF i 15. 46 0.33 2.61
0 BE 3 HL AL 2 1k ICP i 36.78 0.93 3.33
00k " XRF # 36.92  0.90 3.21
Cu . BTN E R ICP ¥ 30. 86 0.91 4.86
250 - y=17.983x+0.7886 o XRF 3 30.92  0.87 5.01
g R=0.9995 FER )7 ¥ YS/T 1157. 12016 HL Y5 2 3
gg 200 B AR KN I8 . YS/T 1157, 22016 ICP-AES &
% 150 s = b
3 2.5 HERBE
100 P TR —FE S FE AR TR 25 1 T s mt il AE 11 0k, 4R
50 R4 11 ANFE R 47 A D0, 56 00E 122 7 16 IO RS 2% L 45
, UL 8. B R 1% ik RS B R TR .

0 5 10 15 20
Cutr H:/%

B2 AR LE

Figure 2 Standard curve of copper.
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Figure 3 Standard curve of manganese.
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Table 6 Detection limit of the proposed method /%
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Table 8 Precision of the proposed method /%
% EE B D 22 AF X s AR 22
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