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AFS - 9800 Jit 5t IEil X (AL st BRI LR}
FA R D) s ELAN9OO0O 7 H Jgo & 45 8 11 K
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BEDRFE i 1 ARE J TG BE, R Z (0 H
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BEDHE il 2 S EE ORI, RIS (E N 0.73
pe/g(T3E) IS HEA 17. 36 pg/g(T2E) .
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Table 1 Experimental conditions of microwave digestion

SH | HRREECT) (REFI ] (min)

TS 8] (min )

135 5 2
165 5 3
210 10 30

L4 peEhHoRmp S S Ji ik

(1) &MY KR R T 615 7, (HG - AFS)

K AFS - 9800 Jit -5 5t 1% A3 2 7R (A i)
Frgm, AR BRI T 4 B 1.3 il S ml T
50 mLZS R H, IATUEJF5R] 10 mL, F] 5% 81 E
25, B30 min, REI IS A UG A e o A v i
2o MXFEAT R OCHLAEHE A 70m s 290 V3 ST HLIR
60 mA ;S () it 300 mL/min; Jif i U i
900 mL/min; Ji7 5 Ak &% & B A4 8 em, Sk
10 cm; IBrZEJR SN ] 22 s, AL A] 20 s, ZEIR I [A]
2 55 BB IARTRITEL 5 % FER VW 38 )50l 25 ¢/ L
A PRV R

(2) HL B 5 55 1 TR BT 12k (ICP - MS)

K F ELAN9OOO 7 H, B 15 45 25 1A JBt 115430
JEAR B i, RPN 1. 3 i
5 mLF 50 mL ZEiHRH, FH 5% $hime 25, Frill . I
BAE N S 32 1500 W RAEREE 7 mm, 20X
(A7) Wi 0.75 L/min, #MES () i i 0. 35
L/min, Z L8832 # 0.1 /s, ZEEIRE 2 +0.1C,
He S jfiig 4 mL/min,

2 AR5
2.1 PRI

o A B 55 1) JC M AR ot doe X TR )RS, A
SERE e 2L AR 2 ~ 3 O, ANDUE I T S5 A%
AR AL B 5 AR AR AR A A I T A
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Fig.1 The influence of digestion reagents on the determination

results of Hg
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Fig. 2 The influence of digestion temperature on the

determination results of Hg

2.2 HG - AFS H1 ICP — MS £l 5 2kt e
2.2.1 G RXTEL

2.1 35 CRR Rl i 25 1 15 B
BYIE G R A HG — AFS 5 1CP - MS il 72 , 7K 9
[EISCRARIEIT 100% ([T 2.1 97) .
N2 2 P B R HG — AFS 0 fift i) [ AC3RAX
H30% ~45% ,ICP - MS {9 [Fl K ik 5 98% L) |-,
VLIRS AT LI AR IS, T 4R AR
FUJE HG - AFS I ANREMER E B, 18 MU 35 2 I I

462 HG - AFS 5 ICP - MS Jjikifynlic &

Table 2 The recovery rate of Hg and As determined by
HG-AFS and ICP-MS
B o Bl (% )
JLE FE i g 5
HG - AFS ¥ ICP - MS ¥
- REfh 1 99.6 99.2
* FEA 2 99. 4 102.3
il Eih 1 45.6 100. 4
Ffh 2 33.4 98.9
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Feasibility Study on Content Determination of Mercury and Arsenic in
High Organic Anthracite by Microwave Digestion-Hydride Generation-
Atomic Fluorescence Spectrometry and Mass Spectrometry

YANG Chang-qing' , ZHANG Shuang-shuang' , WU Nan®, HOU Yan-na', XU Cai-chun', XU Zhi-bin*

(1. Jingtanggang Office, Hebei Entry-Exit Inspection and Quarantine Bureau, Tangshan 063600, China;
2. Caofeidian Office, Hebei Entry-Exit Inspection and Quarantine Bureau, Tangshan 063600, China)

Highlights .

Different detection methods had different results on the determination of Hg and As in anthracite coals since the

chemical forms of mercury and arsenic were different.

Anthracite samples with organic matter of high content were completely digested with nitric acid-sulfuric acid-

hydrofluoric acid (6: 4:0.5).

The chemical forms of Hg and As in imported anthracite samples were analyzed.

Abstract; The microwave digestion method can be used for most coal samples, but not for those with ultra-high
organic matter because they contain multiple complex high molecular organisms due to the high coalification degree
and cannot be digested by digestion techniques currently available. In this paper, the conditions for microwave
digestion including digestion reagents, temperature and time were investigated. The digestion system suitable for
anthracite with high organic content was investigated and the feasibility on determination of total Hg and As by
Hydride Generation-Atomic Fluorescence Spectrometry ( HG-AFS ) and Inductively Coupled Plasma-Mass
Spectrometry (ICP-MS) was investigated. Results show that using nitric acid-sulfuric acid-hydrofluoric acid (6 : 4
2 0.5) as the digestion reagent and the digestion temperature of 205°C for 30 minutes, the anthracite with high
organic content can be completely digested due to the key role of sulfuric acid. The detection results of mercury by
HG-AFS and ICP-MS were consistent, both recoveries of which reach more than 98% . The result of arsenic by
HG-AFS was significantly lower due to incomplete transformation of organic As to inorganic As. Therefore,
anthracite with high organic content (81% —90% ) can be completely digested to solution by microwave technique,
and Hg and As can be determined by ICP-MS. HG-AFS is not an efficient method to analyze mercury.

Key words: anthracite coal; arsenic; mercury; microwave digestion; Hydride Generation-Atomic Fluorescence

Spectrometry ; Inductively Coupled Plasma-Mass Spectrometry
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