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A ARER A AT (100. 00 pwg/mL) : FRHX 0. 1320 g
JERESE = F A A E T 100 mL BEFRH, i 10 mL &
AL (100 o/ L) f , FH 50% B B2 b B e vt
B 1000 mL 25 KRR 2 3250 .
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B TR YT R0 T ) T

B RRUEY) T : GBW07240 .GBW07241 (it
4 M 5T S S TR ) o

W H A UE Y R GBW07238 . GBW07239
GBWO07285 (i#fik 4 b 5t 5 56 A 5 Fir i 4l ) , GMo —
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Fig. 1  Effect of reduction time on the determination of As in

GBW07241 and GBW07285
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BRI S POLHRE B RAFIIER MR AR S RN -
y =16.5868x + 11. 138 (FHX R KN 0.9992) .
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Table 1 ~ Precision and accuracy tests of the method
o As i (pe/e) A2 RSD
R i
WETSE e (%) (%)
HWM -1 18.0 - - 2.7
HWM -2 263 - - 1.7
HWM -3 113 - - 2.5
HWM -4 44.8 - - 3.0
GBW07238 1.61 1.6 0.63 5.2
GBW07239 1.01 1.0 1.00 7.5
GBWO07285 17.8 18.8 -5.32 3.0
GMo -1 5.17 5.2 -0.58 2.6
GMo -3 4.63 4.7 -1.49 2.6
GBW07241 70.8 69.9 1.29 3.5
GBW07240 1811 1800 0.61 0.7
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Table 2 Spiked recovery of the method
o As ARJRMH As AL As 52 fH As [l As JILAE As PSE As [ %

m (ng/ml) (ng/mL) (ng/mL) (%) (ng/mL) (ng/mL) (%)
GBWO07238 3.16 3 6.231 102.4 6 8.698 92.3
GBW07239 2.096 2 4.03 96.7 4 6.212 102.9
GBW07240 3632.4 3000 6660 100.9 6000 9525.8 98.2
GBW07241 137.96 100 230.73 92.8 200 330 96.0
GBWO07285 34.98 40 72.56 94.0 80 112.66 97.1

GMo -1 10.277 10 19. 694 94.2 20 30.71 102.2
GMo -3 9.52 10 19.255 97.4 20 29.156 98.2
3 éé‘:i/e ining Arsenic, Antimony and Selenium in Environmental

ABIFER AERIR - i BRK I H R HG - AFS 3%
0 A FIERD A7 TP T, e — R SR
LA A RIS LR LRI, B0 T R L ER IR
— IR (S 1) Ko ke a0 T R I, A2
G358 A R I CRAE SRS 452K (] sl b 17 9 v
AN, AR T PUE Ok . X T8
AP BB B BB VRS 0CE, it
AFFERIR — WAL BRG], [7] 76 T4 J50)
ik — DU R R R AR T REA AIGH BRI, 32
15 1R HERRE o

5 B GBS ETT A L, AT ik A ) RAT, A6
WYL, TYTR A B B E , e T4
WA R A i (8 T

4 ZHLHK

(1] B, BB, BREi I, 55, b AR ol sH ™ i s
JUR BRI E BRI ] v [ 3 57,2013 ,40 (1)
287 -301.
Huang F', Wang D H,Chen Y C, et al. REE Character-
istics of Molybdenites from Endogenous Molybdenum
Deposits in China[ J]. Geology in China,2013,40(1)
287 -301.

(2] BOUBREN, E5L0, 55 hEEY 8 X L H
BEURNE BT [T ], o B b 5T, 2011,38(5) ;1111 -
1134.
Huang F,Chen Y C,Wang D H, et al. A Discussion on
the Major Molybdenum Ore Concentration Area in China
and Their Resource Potential [ J ]. Geology in China,
2011,38(5) ;1111 - 1134.

(3] ZEWI, W30 %, RIKES . IR 2L 5 7 M HoR 19 81557
SRELT]. HH I ,2013,32(3) :358 -376.
Li G,Hu S X,Chen L L. Innovation and Development for
Atomic Fluorescence Spectrometry Analysis [ J ]. Rock
and Mimeral Analysis,2013,32(3) ;358 —376.

[4] Niedzelski P,Siepak M. Analytical Methods for Determ-

— 328 —

(5]

(6]

(7]

(8]

9]

(10]

(11]

Samples[ J ]. Polish Journal of Environmental Studies,
2003,12(6) :653 - 667.

Cullen W R,Reimer K J. Arsenic Speciation in the Envi-
ronment [ J ]. Chemical Reviews, 1989,89 (4).713 -
764.

Terlecka E. Arsenic Speciation Analysis in Water Sam-
ples: A Review of The Hyphenated Techniques [ J].
Environmental Monitoring and Assessment,2005,107 ( 1
-3):259 -284.

Sanchez-Rodas D, Corns W T, Chen B, et al. Atomic
Fluorescence  Spectrometry: A Suitable Detection
Technique in Speciation Studies for Arsenic, Selenium,
Antimony and Mercury[ J]. Journal of Analytical Atomic
Spectrometry,2010, 25:933 - 946.

M. AR - IR T IO L REEI E R
fift BELT ] E,2001,16(4) :30 - 32.

Ye X W. The Determination of Arsemc and Antimony in
Tungsten Concentrates by Hydride Generation Atomic
Fluorescence Spectrometry[ J]. China Tungsten Industry,
2001,16(4) :30 -32.

RVFFS. SR A - T IOk R I E A RS
YRR B LY. R ,2012,27 (4) 245 -47.

Zhu S X. Determination of Arsenic & Antimony Contents
in Tungsten Concentrates by Hydride Generation and
Atomic Fluorescence Spectrometry [ J ]. China Tungsten
Industry, 2012,27(4) :45 -47.

KNP, 2B, B, . SRR - T O is
TR0 E RS T R AR [T b 0, 2007, 22
(4):39 -41.

Liu H B, Li X, Xue J R, et al. Determination of Trace
Arsenic in Tungsten Concentrates by Hydride Generation
Atomic Absorption Spectrometry [ J]. China Tungsten
Industry,2007,22(4) ;39 -41.
RRE, 207 WA, S RN R - S R A e
T R I E B sk [T ] iha b,
2013,33(4) .44 -47.



553 1] ST 45 ERIR — PRI T I B AL K A IR T iRk I 5 B9 0™ 41 ANER AT £ v A i $34 5

Lei M K, Peng F, Cao P L, et al. Simultaneous S EEIRFr oM EM KT LT]. ik
Determination of Arsenic and Mercury in Tungsten Ore 2,2009,37(2) :288 —290.
by Microwave Digestion-Hydride Generation-Atomic Wang X Q, Lu D, Liu J H, et al. Rapid Removal of
Fluorescence Spectrometry [ J ]. Metallurgical Analysis, Interference from Nitric and Nitrous Acid on the
2013,33(4) .44 —-47. Determination of Arsenic with Hydride Generation
(127 ey, f Ak 040 B M AR W8 40 D6 06 8 e 58 25 1 rp fft Atomic Fluorescence Spectrometry [ J]. Chinese Journal
[J]. 1840 #r,2005,25(1) .60 -62. of Analytical Chemistry,2009,37(2) :288 —290.
He Y. Arsenic-molybdenum Blue Spectrophotometrie [15] SKkEilR, T 7T, &8 &R ICEXMN R T 6k E
Determination of Arsenic in Tungsten Mine Using TP [T]. IR IS5 4 5B5IR,2013,35(3) :
Separation of Hydrogen Arsenide [ J ]. Metallurgical 35 -38.
Analysis,2005,25(1) :60 - 62. Zhang Y L.,Pi N N, Yu H. Research on the Interferences
[13]  ZRIBR, BRI A&, £ &, 58 KB R - 5 41 - & of Metallic Elements on Arsenic Determination by
W) & R T2 s I E gk A e AR [ T]. Atomic  FluorometricAnalysis [ J ]. Environmental
=T ,2011,30(2) - 210 -213. Pollution & Control ,2013,35(3) ;.35 - 38.
SuM Y, Chen G Z, Wang J, et al. Determination of [16] THAR. E4bY) R T9¢ 6 1E e I 2 Hi ks o S AR B A3
Arsenic and Mercury in Iron Ores by Water-bath R EAFZE T ] . 35 ARHF ,2012,31(3) 101 - 102.
Digestion-Hydride ~ Generation-Atomic  Fluorescence Hu Y. Determination of Arsenic in Copper Concentrate
Spectrometry with a Sequential Injection System [ J]. and Copper Ore by Hydride Atomic Fluorescent
Rock and Mimeral Analysis,2011,30(2) :210 -213. Spectrometry [ J ]. Jilin Geology, 2012,31 (3) ;101 -
[14]  EI5F7, B8P, 0k, 4. PR 25 B i 1R I A5 R X 102.

Determination of Arsenic in Tungsten and Molybdenum Ores by Hydride
Generation-Atomic Fluorescence Spectrometry with Hydrochloric Acid-
Nitric Acid Water-bath Digestion

CAI Yu-man, LI Ming, LU Li-jun, ZHANG Pei-xin
( Geological Survey of Jiangsu Province, Nanjing 210018, China)

Abstract: Determining arsenic in tungsten and molybdenum ores using Hydride Generation-Atomic Fluorescence
Spectrometry ( HG-AFS) without separation and a screening agent commonly suffer from the interferences of
associated elements such as W, Mo, Cu, Pb, Zn, Bi and Cd. In this study, the samples were digested by
hydrochloric acid-nitric acid (volume ratio of 5: 1) in a water bath. Citric acid and potassium iodide solution were
used to screen interferences of associated elements by reducing these elements to low valences or forming the
precipitates. Lastly thiourea-ascorbic acid solution was added and As content was determined directly by HG-AFS.
The method yields an As detection limit of 0. 014 wg/g, precision of 0. 7% —7.5% , and recovery of 92.3% -
102.9% . Compared to the national standard method, this method has the advantages of low detection limit, wide
detection ranges, and direct determination without separating interference elements.

Key words: tungsten ores; molybdenum ores; arsenic; hydrochloric acid-nitric acid water bath heating; Hydride

Generation-Atomic Fluorescence Spectrometry
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