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Fig. 1 Pyrohydrolysis device
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Table 1 Sample decomposition conditions
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Table 2 Comparison results of the different

pretreatment methods w/ %
o Tk K S v KRR
LNGER A 2 Pyrohydrolysis  Steam distillation
Sample Sample method method
name No.
F— Cl— F— Cl—
ki 338 0.053  0.026  0.042  0.019
HRRG 0 OB 2 i) 235 0.089  0.016  0.053  0.010
BERE T OB 7 5 IR 123 0.060  0.046  0.040  0.043
BERE T OB 5 B ) 530 0.065  0.089  0.037  0.061
HORG O OB 2 1 i) 374 0.089  0.011  0.039 0.0027
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Fig. 2 Ion chromatogram of zinc concentrate by

steam distillation method
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Fig. 3 Chromatogram of copper concentrate with

high content of fluoride and chloride by

steam distillation method
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Fig. 4 Chromatogram of zinc concentrate with

low content of fluoride and chloride by

steam distillation method
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Fig. 5 Chromatogram of lead concentrates by

pyrohydrolysis method
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Table 3 Program of gradient elution KOH
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Time/min Concentration of KOH/(mmol/L)
0 10
8.0 10
8.1 45
16 45
20 10
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Table 4 Results of the precision and trueness results of fluoride and chloride

bgE| H K5 4" Copper concentrate GSB04-2710-2011(338) %24 J8 %" Polymetallic ore GBW07163
ITtem F— F— Cl—
R w/ % 0.05040.006 * 0.069 * *
0.051, 0.050, 0.055, 0.056 0.027, 0.025, 0.025, 0.025 0.074, 0.074, 0.073, 0.074  0.018, 0.018, 0.017, 0.018
WM w/ % 0.052, 0.050, 0.051, 0.053  0.026, 0.027. 0.027, 0.026  0.072. 0.073, 0.073, 0.072  0.018. 0.019, 0.017, 0.019
0.054, 0.055, 0.052 0.026, 0,027, 0.027 0.074, 0.074, 0.073 0.017, 0.018, 0.018
T w/ % 0.053 0.073 0.018
AR 5 D 22 (RSD) / % 4.0 1.1 3.9
Jnbr g w/ % 0.030
WA B w/% 0.048
] i %/ % 100.0

T R BOAE s TR T P R DO e A R

R5 HREYV BT EBYVPENESHNELR

Table 5 Results of fluoride and chloride in lead concentrates, copper concentrates and zinc concentrates w/ %

ik BT IR AR R AT PIERE
R ] 5l RE L o2 This \1h d Ton selective Potentiometric
Sample Country No. s metho electrode method titration
F Cl F cl
JEE V& BF 296 0.044 0.016 0.044
ST BIGHE 133 0.592 0.585 0.586 0.579
Lraael] 104 0.016 0.072 0.011 0.070
338 0.052 0.026 0.05+0.006 0.022
Byt 235 0.089 0.016 0.082
HiKs B b= 222 0.121 0.418 0.100
JIEvN 61 0.012 0.005 0.010
(s 232 0.060 0.013 0.052
] 1% 2 213 0.028 0.029 0.020
LS =2 1049 0.063 0.045 0.059
G 530 0.065 0.089 0.064 0.086
BEAB T ] 8 3
JEE 1% 151 0.029 0.018 0.023
Bl ) 4 846 0.017 0.026 0.010
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Determination of fluoride and chloride in nonferrous metal ore

by pyrohydrolysis-ion chromatography
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Abstract: The sample was treated in automatic pyrohydrolysis device. The determination method of fluoride and
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chloride contents in nonferrous metal ore by pyrohydrolysis-ion chromatography was established. The pre-
treatment effect of sample by steam distillation and pyrohydrolysis was compared. The sample
pretreatment method of pyrohydrolysis was selected in this study. The use condition of catalyst in pyro-
hydrolysis process was investigated. The fluoride and chloride in catalyst was removed by pyrohydrolysis
to eliminate their influence on determination results. The content of fluoride and chloride in determination
range had good linear relationship to the peak area. The correlation coefficients were both 0. 9999. The de-
tection limit of fluoride and chloride in this method was 0. 11 ng/mL and 0. 24 ng/mL, respectively. The
copper concentrate with certified value of fluoride as well as certified reference materials of polymetallic ore
without certified values of fluoride and chloride were determined according to the experimental method.
The relative standard deviations (RSD, n=11) were all less than 5%. The found result of fluoride in cop-
per concentrate was consistent with the certified value. The spiked recoveries of fluoride and chloride in
polymetallic ore were between 97. 0% and 100. 0%. The lead concentrate, copper concentrate and zinc con-
centrate samples from different countries were determined, and the found results of fluoride and chloride
were basically consistent with those obtained by ion selective electrode method and potentiometric titration
method, respectively. The experimental method was compared with the ion selective electrode method,
and the detection limit was reduced from g/mLto ng/mL. Compared to the existing steam distillation
method, the pyrohydrolysis process improved the extraction rate of testing components. It solved the prob-
lem that the fluoride and chloride in copper concentrate, lead concentrate and zinc concentrate samples
with high sulfur content could not be extracted by steam distillation method.

Key words: pyrohydrolysis; ion chromatography; nonferrous metal ore;fluoride; chloride



