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Fig.1 Industrial on —line automation analysis system flow chart
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Table 1  Linear range, correlation coefficient and detection
limit of the method

e LR P fr B

(mg/L) r (mg/L)

Cu 0~10 0.9999 0.0132

Cd 0~10 0.9999 0.0097

Co 0~2 0.9999 0. 0056

Fe 0~2 0.9998 0.0168
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Table 2 Comparison of results of sample determination

. Dk A shfesrr 1ICP - OES AT Tk

> =
P RO (mg/L) W (mg/L) 58K
Cu 535.1 537.8 100
B Cd 629.5 625.6 100
Co 11.5 10.9 100
Fe 8.9 8.8 100
Cd 59.8 60.6 100
BB Co 8.6 8.5 100
Fe 8.8 8.4 100

3.3.3  FESLINR ISR ARG % R

Sk 56 UE A SC 5 10 5 45 SR i Rl AR, 64T T
i BRI, % SR BB 5 e e T2 A rp
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Table 3 Spiked recovery tests of the method

e — AR AR WEME ER
(mg/L) (mg/L) (mg/L) (%)
Cu 535.1 50 582.9 95.6
B ce 629.5 50 678.6 98.2
Co 11.5 10 22.1 106.0
Fe 8.9 10 18.8 99.0
cd 59.8 20 79.5 98.5
ZBAHeETIR Co 8.6 10 18.7 101.0
Fe 8.8 10 19.7 109.0
4 JTEREIE
Table 4 Precision tests of the method
RSD
B TE 6 W E{F (mg/L) ()
Cu 529.6 538.2 525.7 546.4 536.3 531.5 1.37
Cd 631.3 634.6 627.8 619.3 632.1 627.4 0.85
— Bk
Co 11.7 11.6 11.7 1.6 11.5 11.3 1.30
Fe 89 88 87 88 87 86 1.20
Cd 58.9 59.5 59.3 59.9 60.1 59.5 0.72
TBAHERTE Co 8.8 8.6 87 87 86 88 1.03
Fe 86 88 87 86 89 88 1.39
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Industrial On - line ICP - OES Analysis of Copper, Cadmium, Cobalt
and Iron in Hydrometallurgical Zinc Sulfate Solution

YAN Yu', HAN Nai —xu’* , LU Shui — miao® , XIA Xiao —feng”, LIN Li*, ZHANG Xiu - li’
(1. The 404 Company, China National Nuclear Industry Corporation, Lanzhou 732850, China;
2. Hangzhou Puyu Technology Development Co. , Ltd, Hangzhou 311300, China)

HIGHLIGHTS

(1) The on - line detection of impurity elements can be determined by utilizing the impurity removal process of wet
smelting and the characteristics of zinc sulfate solution.

(2) The factory automated analysis system can replace traditional manual sampling analysis method by optimizing
the instrument parameters.

(3) Spectral interference, linear range, detection limit, and recovery verify the accuracy of the analysis results.
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ABSTRACT

BACKGROUND: The determination of impurity elements in hydrometallurgical zinc sulfate solution is helpful to
optimize the composition of electrolytes, reduce energy consumption, and accurately feed and improve the purity of
smelting metal. Impurity elements in the wet zinc smelting process are usually determined by manual sampling. The
sample needs to be diluted before the equipment analysis is performed due to high content of zinc and sulfuric acid,
which is difficult to achieve automatic analysis.

OBJECTIVES: In order to determine the online analysis of impurity elements in the solution of zinc smelting
process and meet the current requirements of the hydrometallurgical industry.

METHODS: An automatic industrial on — line filtration/dilution combined with inductively coupled plasma —
optical emission spectrometry ( ICP — OES) was used. By optimizing key parameters and selecting appropriate
analysis lines, a method for the rapid determination of copper, cadmium, cobalt and iron in zinc smelting solution
was developed.

RESULTS: The experimental results showed that the linear relationship of each element was good, the correlation
coefficient was greater than 0. 9998 | the relative standard deviation was 0.72% —1.39% (n=6), and the spiked
recovery was 95% —110%.

CONCLUSIONS: The factory on — line automatic analysis system can replace traditional manual sampling to
achieve automatic analysis. The results of on — line analysis are compared with those of manual sampling in actual
production, showing good consistency. This method can be used to fully achieve automatic analysis, simple

operation, accurate and reliable results, and is suitable for the analysis of impurity elements in zinc smelting.

KEY WORDS: industrial on — line automation analysis system; inductively coupled plasma — optical emission

spectrometry ; zinc smelting; long — distance transmission
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