cHRBR -

FE kKB EfR-

D000 http://iwww.cqvip.com|

s AR FER
Bulletin of Mineralogy,Petrology and Geochemistry
Vol. 24 No. 2, 2005 Apr.

S B FHH;

WE L EMTRY PR ER
SR BER L MRE £ LIANG Lian’

1. PEBER WERLFPR FERAFEEXESLRE, HH 550002,
2. FEB 2B BFIT A BE,db 5T 1000393, Cebam Analytical Laboratories, 3927

Aurora Ave, Seattle,

WA 98103, USA

B OEAEFMARSPHERETRENNEARE, TRHBTEANEERPAM#AE B RRA, &
XK#TERCRENAAHMHEER AT AU B LI ABBE ABIAESCKABF -AHBR. &

4 BrCl 4 1t-SnCl, &

AR-FEAARBRELETEE AR FRALMNITLRAPABRYRESPHER, IF &

BENE KETRE . HEG. L EPARUFES SN N A EERL —4.6%~10. 1% . Bk & 91, 1% ~
LY PR T EIER T BRE T oMEEREHE.

X 8 W R LB AR EA KB ARTRASE
TERE.1007-2802(2005)02-0140-04

FESEE X142 XEKFRIZE: A
IR ) RRK KO BE AT R B33 R 5
RIS e BB, AB R B KB i & W 8 m A &
AR EEN R YH AR SN PR EE
WE. BETPHWERERM FEARIEFR L
(CVAFS)P A i F B Wi (CVAAS)ES)
TR K77 A HNO,-H, SO,-V, O,
% H,SO,-HNO;-KMnO, ¥ . H,SO,-KMnO, .
HNO,-HCIO,-HF . HNO, H,S0,-HClO, .
HNO; 5. TK K MM E R . O L ERE L
FUY FEBEBTEREBRFHEL R, XN E
HRE BB, i, Ao RN
BRI, RABENES P 1/5~1/3 %)
ER, HEK . HBR/MMR/ & AR HE/ R/ =
B/ R/ AR S E ARSI ERL
BELSNEREARERGE T BEZEHR
i BB, R 43 A B L T T K I A 1k T Bk AE BA
—RA R AR RN, A SCrE AT AN R 5 R
LB T RS BRI #-F K CHNO, #n
HCL sy 8t AD R E MR T KK — KGR, &
FBrClE-2EMEEXIEFRAEEME 18
MULBEYHERBEKR. FERRRZFTETE, {E
ST RBE X RE/AN AT U BB A .

W B . 2004-12-23 WL B, 2005-01-04 4 [H
HEEHH . BEARBEELSWHH A (40203009)

1T A fe 2
1.1 &7

LRFARMGTE D FK.Hk HCKGR) 5
¥k HNO, (GRY$3 + MATRIR 5, o 7 b 75 IH i B
S ATERH . 2) SnCl, W (200g/1.) ¥ 20 g (LW
#(SnCl, « 2H, O, ARV fF# 10 mL 3R M . f§
RABREERE 100 mL, AEXER N, wBEst®.,
BREE RSP RAFHM K. 3) NH.OH - HCl il
(250g/1): 6 % 25 g $h M ¥ & (NH,OH - HCl,
AR FHE A4 KPP, EEE 100 ml, Wi 1. 0 mL
SnCL E&R GAR 20, LR N, R H S
k. ) BClER . EE@XREF¥ 2. 7 g KBr(4
BE>99%,A., C.S. reagent)¥ F 250 ml. ¥ b @R
PRI h ERBERETFTEEMA 3 8¢
KBrO, (4iBF>99,8%,A, C.S. reagent), BHiH: 1
h, %68, 5) Bai/K(DDW).18. 2 MQ « cm Bk
WERLEHE. 6 SA. D HaimEgs.
1.2 V2

ST EE R EA L Tekran A E]A 1) B EFH
SPHT AL (Tekran 2500 CVAFS 5§ 43 47 X, & Ul BB <
0. Ipg Ho) il RZEEKR W (Tekran 2505 1§ SRICEHE).
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), mA/LE DDW Ml 1. 0 ml BrCl, 4 &%
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BrCl &S REMA Hg ) MA R RE
B 200~400 pL BRI K BrCLES . BHEIG
B 200 uL MASBIRTHITHEE.
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Fig.1 An mercury pre-enrichment system showing

mercury purged by the bubbler and collected in the gold trap

WHETEmE M2 A RMBEERSSEENMN
Tekran 2505 Hahk & X IBE W E 10.20.30.40.50
ul AR Z IR (Tekran 2505 BEHiTE B FAREY
E8)EARTET HEENEE . RERM S
P8t AR AR TR .

2.3 H£RitH

THEMTEYPHEREEATRITE .
HR(mg/kg) = (As—Ap) X 25/FX W X 200X 1000,

Hrp As HREG I ETEAGA AT ARG T H g
B F O R pe Y M 0 T AR G 5t 4 i T 1 th
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Fig. 2 A sketch showing the producer of thermal desorption
of Hg from the gold trap and analyzed by the CVAFS
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Table 1 Analytical results of the certified reference soil and sediment samples

O No 1 2 3 4 5 6 ¥ bEmIE EHEE

GSS 5 WEM/mg s kg™ 0.292 0. 296 0.319 0. 308 0. 300 0. 288 0.301 0,011  0.2940. 04
MR Z ) 0.6 2.0 10. 1 6.2 3.4 —0.5 3.6

GSD-5 BIE(E/mg» kg™ 0.109 0.096 0. 101 0. 098 0. 104 0. 095 0. 101 0.005  0.10240.02
IR ZE D 9.2 —4.0 0.7 —2.0 4.3 —4.6 0.6
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3.2 miREIYIR S

FRAERE G A — € B LK A5 #E 75 W (CE-
BAM Sy A sc g s R 10) , 35 BURE i 40 A7 25 TR A7
E.BNKEPERAEE BOEHE, BBl ot g
M ER RS 91, 1% ~111. 6% , FIENH 99. 3%,
SEE AW B R 2.

£ 2 RERRHMERLDRAR
Table 2 The recovery of mercury in spiked certified

reference materials

R 4 m b 3 mA & € E [} il 22
mg/kg mg/kg mg/kg %
7KFE 1 0.29 0. 100 0. 402 111.6
GSS5 K2 0. 29 0. 200 0.479 94.6
7K¥E 3 0.29 0. 300 0. 604 104, 9
k¥ 1 0. 10 0. 100 0.191 91, 1
GSD5 k¥ 2 0.10 0. 200 0. 290 95,0
7K ¥ 3 0. 10 0. 300 0. 396 98.9

3.3 ETREmMMNE

St FH T AN T A RB X+ 4 K 5t PH T A0 AR 8 B
MRS EREN RN s ERNE R (R
D, FERHETHRESHERER . FOREL S
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Table 3~ Analytical results of the duplicate samples

FiT1 Fir 2

%HE Jmg - kgl /mg - kg~ BE A

1 0.147 0.141 PR IX +
2 0. 128 0.117 PR X +
3 0.170 0.190 RARK + 4
4 0.370 . 0.376 AERK 1%
5 0. 067 0. 068 DB K+

0. 068 0. 059 R + 4
7 0. 398 0. 404 AR YRR /)]
8 0.379 0.373 LR UL
9 0. 466 0. 435 AN KRN L)
10 0.572 0.560 AR N iRk

4 W @

TIEMyTEY PR EE LA HeCl, \HgS . HgO
RENRERAGE ATHFEFMNVEKEAERR
MEBEE I ME I, T2 UG ME L ik
EEMEKR MNMEFSRITHER. BOERBD
BhnRefEi e, ket a5 TRE.S5KEBHR
GRS %), — KT U KBS . RO aHH
ARRUENEEBEERAETFRASW ARG HEH

i B ST AT R EE R KRR

A ARFEEREUTILAS - DEMP AR
ZHYLYE, B E YK E KR 2 MR
ERBREEMAAMAFHBERRAFDIMERGE
RIEA RS ERTTRERREAENIERNZA.
Hit, RFERERBRELIRNETRAEHPT
500°C HE T Ab FH 5 4) S 303 T A8 VO I B S LR
A AR EAKF I R R G EE 1X10°LLE,
EEREOMFER RZ MRKEBMT 0.1 X
1077, M AT 3E S KB & .
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Determination of Total Mercury in Soil and Sediment by Aquaregia Digestion in the

Water Bath Coupled with Cold Vapor Atom Fluorescence Spectrometry

LI Zhong-gen'?, FENG Xin-bin', HE Tian-rong"*, YAN Hai-yu'"?, LIANG Lian®
1. State Key Laboratory of Environmental Geochemistry, Institute o f Geochemistry, Chinese Academy of
Sciences, Guiyang 550002, China; 2. The Graduate School of Chinese Academy of Sciences. Beijing
100039, China; 3. Cebam Analytical Laboratories, 3927 Aurora Ave, Seattle, WA 98103, USA

Abstract: Determination of total mercury in soils and sediments is common for the environmental monitoring. The analytical re-
sults and analytical speed are obviously affected by various digestion methods. The traditional aquaregia digestion method, which
was comparable to other strong oxidation digestion methods, has been modified for analyzing total Hg in soils and sediments in
this study. The adjusted procedure is as follow, soil and sediment samples were digested by aqua regia in the water bath at 95°C .
then the solution was oxidized by BrCl, reduced by SnCl,, then Hg vapor was purged through the bubbler and pre-collected in
the gold trap and finally analyzed by cold vapor atom fluorescence spectrometry (CVAFS). It is proved that this modified tech-
nique is a simple and reliable method with high-accuracy for analyzing the total Hg in soils and sediments. Its relative error ran-
ges from —4,6% to 10. 1% and its recovery ranges from 91. 1% to 111.6%. This method will save the time and increase the
precision for analyzing the total Hg in scils and sediments.

Key words: mercury; soil; sediment; aqua regia; water bath; CVAFS
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