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Table 1  Program of microwave digestion

s THl 18] FIAR L si i PIES
(min) () (min) (W)

1 5 100 0 1200
2 5 120 3 1200
3 5 130 25 1200
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Fig. 1 X - ray diffraction spectrum of precipitation after
sample dissolution
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Table 2 Analytical results of Sb in sample pretreated with different volumetric methods
. . ERITA L ERITA2 ERITA3
*fﬁ%@’ﬁ Sb(’f/i;ﬁ (5% AT 5 5% HBRI A (15% k%) (20% $IRE )
= o
4 WIMEE (% ) SEIME (%) | 4 WIEE (%) FEE(%) | 4 WIGER (%) FHE(%)
19.01 18.99 16.24 16.31 18.64 18.57
BWO0717 18.97 19.01 16.22 18.
CBWOTITS 8.9 19.04 19.00 9-0 16.13 16.20 6 18.69 18.62 8.63
CBWO7176 9.7 39.74 39.81 19.76 33.57 33.49 3.43 39.36 39.31 393
’ 39.77 39.73 ’ 33.26 33.38 ' 39.24 39.38 '
6.28 6.31 5.31 5.46 5.97 5.89
BW0727 .2 .2 .37 .
CBW07279 6.26 6.27 6.29 6.29 5.37 5.34 53 5.91 5.84 5-9%0
GBWO7280 1.81 1.83 1.84 L8 1.44 1.51 151 1.64 1.59 162
' 1.80 1.82 ’ 1.55 1.53 ' 1.61 1.63 '
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Table 3  Comparison of the analytical results of Sb pretreated
with different digestion methods
eRE R FAfRE WEFEIRE WRERST) S e
(mL) (c) (h) (%)
R R 26 160 4 18.93
B 2 A BB 0 1 8 130 1.5 18.96
T R 8 A 7 il 6 180 6 18.94
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Table 4  Accuracy and precision tests of the method

FRHER T Sh &4 (%) HAXTERZE | RSD
G5 S U E A T el (%) | (%)
19.01 19.04 18.98
GBWOTITS| o 0 18 00 19 0| 19-01 [18-97 | 0.21 Jo0.11
39.81 39.74 39.74
GBW07176 39.79 | 39.7 | 0.23 [0.11

39.82 39.77 39.80

6.31 6.29 6.24

GBWO07279 6.28 6.30 6.34 6.29 6.26 0.48 0.53

1.77 1.73 1.76

GBW07280 L7 172 173 1.74 1.81 0.13 1.11
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Table 5 Spiked recovery of the method

Sh JE fE (% )

T H
Fedh 1l BERR2 FEML3
FrREEfE (g) 0.1000  0.1000  0.1000
VEAA (mL) 100 100 100
JIFRRTAR SR E VR B (ne/mL)  8.74 15.31  32.60
JIBR AR S A B 2 (pg) 874 1531 3260
B BRSO BE (ug/mL) 100 100 100
IR (mL) 10 20 40
JFRE (pg) 1000 2000 4000
TR AR SR D E VR S (pg/ml)  18.91  35.22 72.89
TR 5 FE A R B 2 (g) 1891 3522 7289
Jinbs e (% ) 102.0 99.6 101.0
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HIGHLIGHTS
(1) The mixed acid solution system of hydrofluoric acid, nitric acid, and hydrochloric acid was selected.
(2) The mixed extraction solution of tartaric acid and hydrochloric acid was chosen.

(3) Advantages of using the method were complete dissolution, complete extraction and wide linear range.

ABSTRACT
BACKGROUND: The dissolution of antimony ore by aqua
regia is often incomplete and antimony is easy to hydrolyze in

the process of extraction, which leads to inaccurate results.

Although atomic fluorescence spectrometry has been widely 1 ")
9 Hae B

used in the determination of antimony, it is easy to introduce

o T ] Microwave digestion of
large dilution error for the determination of high — content  hydrofluoric acid, nitric acid
and hydrochloric acid

antimony ( > 5% ) due to the narrow linear range of the

Microwave digestion

7
§ 99

instrument.
OBJECTIVES; To solve the problem of incomplete
dissolution of antimony ores and hydrolysis of antimony in the

extraction process, and establish a new method with wider

linear range for determination of antimony in antimony ores.

METHODS : Based on inductively coupled plasma — optical ~ Determination of antimony Antimony complex with
by ICP-OES tartaric acid

emission spectrometry (ICP — OES) , the antimony ore was

fully dissolved by hydrofluoric acid, nitric acid and hydrochloric acid, and the hydrolysis of antimony was fully

inhibited by the complexation of tartaric acid and antimony.

RESULTS: The results showed that the solution of the mixed hydrofluoric acid, nitric acid and hydrochloric acid

can effectively decompose the silicate components in antimony ores, which can make antimony ores dissolve more

completely. The determination result of antimony was better than that of aqua regia, and the detection limit was

lower (1.10ug/g). The determination result of antimony obtained by the mixed extraction method of tartaric acid

and hydrochloric acid was better than that of aqua regia. The precision of the method was 0.11% —1.11% , which

was more stable than that of hydrochloric acid or aqua regia. By using an inductively coupled plasma emission

spectrometer, a wider linear range can be obtained by optimizing the spectrum of antimony element analysis,

therefore realizing the accurate determination of high — content antimony.

CONCLUSIONS:; This method can dissolve antimony ore quickly and effectively, and avoid the hydrolysis of

antimony. The method is confirmed by national first grade standard materials, and the result is in agreement with

the certified values. This method is suitable for the analysis of 0. 7% —40% antimony in antimony ores.
KEY WORDS: antimony ore; antimony; hydrofluoric acid — nitric acid — hydrochloric acid dissolution;

atmospheric pressure closed microwave digestion; tartaric acid — hydrochloric acid extraction; inductively coupled

plasma — optical emission spectrometry
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