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Spectroscopy and Spectral Analysis
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100 Lg# mL- 'SR IC bR UERE 25 B SbR ) U A
sty 25 Lg# Lo VRFRHEME I RN 1 mL R bRUEfE 5,
JHEH 0105% K,Cr O (w/ v) I 5% HNO; (v/ v) 3 W& %
Fike; BRIRCAR): il SkTiv 3 BORE a4k 2% WA 715 00 &4k
(AR): EHERL Y RAE RA A, ShER(GR): | Mk %
R, O 1 mol# L ' RERHRA 084 mol# L™ ' ¥ (b B
120 g# L~ ' #h1E ¥ 02120 g# L- ' SAb4h; B ER(GR): sk
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KT BRI 3 ARAEmL, B AR 5 IR 3 Fh il
LI L R T A PN B B L g DL R R ] AR R A
FALHFPIRY o K WA AT B VRIORE, JRER 10 AN, A
SFIE_EXT R R A KR T IR, g L 10~ 20 g.
FEREURIAE S 4 50 e T4 24 h, 2 J5 F BB Tk B 4
1t 80 H /A & H
13

THVRERRE S TAT 3 4 DATE S  E Re fm 22, (RIS
A S AR 2 A
1311

IKFE 9100 mL + 10 mL 2 LM 8RN B, A

1.0 g TIRFE S,

11 00 mL 2 5% i IR, #&57. fEOUA I Aas 44 1l e et
TRIEAE, FELRSE.

FORMEPY: BEUKEE 50000 mL T 100 mL 25 &I,
B 5100 mL 5%, FFINA 4 00 mL KBrO2KBr I 5 AW,
FEAY, FIERCE 10 mine 4R 5 01 S5 B8 P2 I SUAb B T AR B
EAL . A 10100 mL 2 5% GRARIF 2 &4 100 mL, 7648
AR RS 26 F T I 3L 5 e A A3 B ROR & &, HIBR Bl
G B A LR i
132

(1) NFTEA R IR EUT .

SR SCHRL 6, 7] RISk 2 B

B 1.0 mol-L~'MgCl,10 mL,
KRR 2 h, B0 R 20 min

L
i A 1.0mol-L™" HCI 10 mL, % @5 o
e 30 min, B0 4B 20 min, B 2 K i
AR ) ¥ . o L
AR # | A 2.0 molL ! HNO, 10 mL, % i #& %% 20 min, #
& | HE2h BOSE 20 min, BEARE 2K i
;J': B 20 mL Na,P,0,.10H,0-NaOH 2 gg
P (0.05 mol'L ! -5 gL ™) JRAH , &% 30 min, &
o A, B0 4E 20 min, BAEKE 1 K
i % | A 6.0 mol-L "' HNO, 10 mL, 50 T/ 4 ;
& | 4h, BOSE 20 min, BRI 2K "
£ - -2 1.4
A 10 mL Na,S.9H,0-NaOH b2
g (50 gL1-10 g L) AW , 10T L h, | H HABXR
AHEEO4E 20 min, BEKR 1K
AHLR t
MK ®| RESRT. OB, RERUNEH MR
# | (BA5mLHNO;" mLHCIO Hilf#ER ) ;
BAK WAL R

iF: A L#R#ERE KBrO, -KBr iK% AN &5k

Scheme of sequential extraction procedure for mercury species in soil
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Fig 2 Effects of lamp current (a)
and PMT voltage (b) on IF
1: Intensity; 2: Standard deviation
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Fig 3  Effects of the different concentrations of

HCI (a) and KBH4(b) on IF
1: Intensity; 2: Standard deviation
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AR B R AT . SEI0 R HBRIRAE N M), 258 ARk
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Fig 4 Effects of the flow ratios of carrier gas and
auxiliary gas (a) and thiourea (b) on IF
1: Intensity; 2: Standard deviation
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T2 AT, PIFERAKRE SRS BT R
PR ZK IR 1 B B ( GB 5749) 85), {H FHAESE 245 (/K AR
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HERE, WEAFTE SRR BLAL, 0 B4R JG M AR
G b SERE 20 S BEAT B AR, DE IR AR RS, 4

B 3[R HEATRE SN AR [ F SR LG IR B SR
WEm R, S5 WK 4 Fros.

Table | Results of mercury species in water samples (Lg# L~ ')

JKFE TEHUR F = SR FHLR B =
H3k/K 1(PVC %) 0l 001 62 01 000 4 0l 002 52 0 0006 0 0009
AR 2( BEFF ) 0 003 1?2 01 000 2 0l 003 72 0 0012 o 000 6
V5 K AL PR K 0l 01332 0l 000 8 0l 040 92 0l 0002 0 027 6
V5K AL B H K 0 004 9? 0 000 3 0 007 7?2 0L 000 6 0l 002 8

) 2R i3 0l 008 42 01 000 6 0l 012 42 01 0020 0 004 0
S 1) G i 3 0 00502 0l 000 5 0l 012 02 0 0008 0 0070
NGRS 0l 00552 0 000 3 0 018 02 0l 000 4 00125
EPge) K 0l 006 7?2 0 000 8 0 018 22 01 001 1 00115
S A HEBOK 0l 023 12 01 000 4 0l 076 32 01 000 8 0 0532
Table 2 Recoveries of adding standards for water samples
KAE KJRAE/ (Lg# L 1) bsf/ (Lg# L 1) S (Lg# L) R/ %
o 020 0 0l 058 82 0l 0022 891 4
V5K K 0l 040 9 0l 0500 0 087 42 01 001 3 931 0
o 100 0 0l 138 42 01 0009 97 5
0 040 0 0l 110 62 01 0003 83 6
S EE HEBOK 0076 3 0 1000 0 181 02 01 001 1 105
01500 0l 214 22 01 002 8 911 9
Table 3 Results of mercury species in soil samples (Lg# kg l)
. TR
RIEE Tk h 1t ARy [T
/N vl ui WG U EdnE:

A A TR 015162 01 011 0ol 5892 0 025 018362 0 024

oKk 312252 0 055 31 4182 0 046 14 722 00 05

THIR R 118562 0 024 6 2952 0l 085 14 272 0l 08

JRIAIR 455 &K 117932 0l 061 112112 0 020 416832 0 023
EERiIN e 214752 0 075 210732 00 012 111 542 0l 08

bR 210192 0 097 101 412 0l 069 591192 0l 48

BRAK 013382 0l 045 0l 2802 0 025 101 552 0l 06
EEER(E ) 12 22 241 28 113 8
SEMEK (E g) 100 692 0 04 231297 0l 69 118142 1 6

Table 4 Recoveries of adding standards for soil samples

KEE KA/ (Lg# kg 1) JbRAt/ (Lg# kg 1) SCINE/ (Lg# kg 1) I %
5 15112 0141 931 0

N 10 201 302 01 46 98 5
15 231 462 216 86 7
50 164122 11 1 911 5

AT 100 213152 00 9 951 1
200 31402 11 0 97 9

SH AR (WA 3) R W], CRFRPOUERAR SR K DAY
JEUAR - S P S PO R SR A BT . 3 MR RS FE S
AR I AT AR, T AR AR L B R B, DA AT A A AT A
(K178 72 BE AR EL M Y, R 02 SR el SR o, R
R EAR S, H R AR S B A, X 4 g e A
Yk EARN. UM SRR kG’ 2, RYT

T IO R AT BRI L W IR AL RE ), BRI LR
W oA A A, EAEAE B, RAE LI R A, 43
BN AT R AR, B AT 5 BRI R I RERIAR P
oo wAE. BeAh, M HORIRIEKR F, 2% ARENIE
B S AR A, g AN IR R NSRS B 3 R PR
PGy AER 3 (a5 Rl A, sisiMie 3 b 348 K
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BRI R 25%5%, Ko R WE m T A il 4 SO i
W, BARILROR &R ANCT M KA A 77 i 3 Hh 1 31
1% FEARAR(GB/ T 184071 1) 2001) iR {4 O 3 mg# kg™ ',
EIRAE L3 (AT & 4o DR ok, 7 A s ) S+ R %
L SRR, VAN SR T R
RIFAZ, IR R I & AT B R — % e
JREFRUEM(GB 15618) 1995) .

4 1R IR [ i3 2 2 W v S TR I U YR e P AL
B o 3% R SRIN L JT I 12 Bh BRI 3 6 bt
i 2 (3R THEL, A3 A B O 072 3 Lg# kg '
3 4 »

=H

KHEN KRR T FIOEHE(H Q@ AFS) %, Wl 7Lk

JKRT L3RR S R R R RITEAS . DL VR e K 8
LR B, PR R IR AL B0 AR AR R B K IR R, B
KELHRG EZ Z VT HANKR &, HkH % HQAFS
VRN E R R B R i, SRR IE Sk AR RS B
EN AT AR R IRI K TR K. HER &HE K. B
R A AR AR AR S, I B A0 A I SE ik AR
o SEHGS KR HERE I RS H PR B [ gk 4T R EG,
7 R MATEAUAL 1S58 46 2F T 7R 33 50 TR PR ARG HE BR 43 531
00008 Lg# L '"F 00723 Lg# kg ', Mks-TF A2 43 51
931 7% 1 931 8%, JrikuERf. WIEE,
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Determination of Trace Mercury Species in Water and Soil Samples with
Atomic Fluorescence Spectrometry

HUANG ZhRyong!, HUANG Zh2tao', ZHANG Qiang', ZHUANG Zh2xia?
1. College of Bioengineering, Jimei University, Xiamen 361021, China
2. The Key Laboratory of Analytical Science of Ministry of Education of China, Xiamen University, Xiamen 361005, China

Abstract With hydride generatior2cold atomic fluorescence spectrometry (H@AFS), the method of determining trace mercury
species in water and soil samples in Jimei, Xiamen city, China was established. T he content of inorganic mercury in water was
measured by sample direct injection, while the total mercury was measured after digestion with the reagents of KBrO2KBr. The
soil samples were digested with microwave for total mercury measurement. Sequential extraction procedure was carried out for
determining different mercuric species in soil samples. The results indicated that the mercury concentration of wastewater from
chemical laboratory exceeded the limit of the integrated wastewater discharge standard of China (GB 8978) 1996). It is one of
the serious pollution sources of mercury in environment. The mercury contents from soil samples including the sideward soil of
highway, the sea sediment and the garden soil were under the limits of relative national standards of China. H owever, attention
should be paid to the accumulation of mercury in garden soil due to the artificial pollution. Meanwhile, the average recoveries for
water and soil samples tested with adding standards were 931 7% and 931 8%, respectively. Meanwhile, the detection limits est2
mated with 32fold standard deviation were 0 000 8 Lg# L- ! for water and 01 072 3 Lg# kg ' for soil, respectively. The results
indicated that the established method, with the merits of high sensitivity and precision, was suitable for the measurement of trace

mercury species in environmental samples.
Keywords Hydride generatior2atomic fluorescence spectrometry (H@AFS); Mercury; Speciation analysis; Soil; Water
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