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WFEZ EAIHAGS, A LB ) As F Hg E AW

W IMAGRIRAGTIR MR A A T8 148 370 Je 5
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KBH, [, MWK ERG ) AsHy: Hg 5
KBH, 2%, “EJE 14 Hg 2675, 1 AsH; il Hg 7575
ARG 2 A /K BURRAE FH (R R

BH, + H + 3H,0 = HiBO; + 8H (#/E4A H)

2As* + 8H = 2AsH;1 + H,1

2AsH; 2 2Ast +3H,1

Hg”" +2H = Hgt + Hy?

A2 AsH; Rl Hg Z8 VIV i 125, A<
SRR, SRR RGERE K IE,
FFICR IR b Asy Hg 250 BIARAT K S5F O E i 2
WOk As. Hg Jir, (EEESEFHMR RS, W
b e AE A [ BRI, IR HR AR U K 1 i 15
TE— B 4 NGOG E 5 As. Hg MIREES
EH, SbrAERY e & .

1.2 &F

(1) NaOH ¥ (p =100 g/L) (HEBCHI As bRy
M, DRI,

(2) As MUEREA (p = 1 mg/L): FHHIFRET
100 °C 42 h LL ) As,05 1.3200 g T-5ept,
100 g/L NaOH 10 ml, JH 20% (v/v) #:E&H A 1000 ml
BRI, ERRLE, w5, BUKFER.

(3) As btETAEM (p=1.0 ug/L): BL_L3A As hrifelt
FIH 20% (v/v) R RRE W R 2 ILIR B, B VKA VA o

(4) Hg hr#Ef# 89 (p= 0.5 mg/L): AEHHFRELTF
PR2S TR 1) HgO JEHEY) 5T 0.1080 g T~ 40 ml (1+1)
FKHA, I 50 g/L HAS TR 1 ml, MRS 200ml.

(5) Hg Ar#EP IV (p = 1.0 pg/L): ML Fik Hg 45
V49 1 ml T2 100 ml (1+1) F/KHr, 50 g/L Fkk
PRV 2.5 ml, FiBE4 500 mlo
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(6) Hg FrifE CAEW (p=0.01pg/L): BX ik Hg FrifE
AR (p = 1.0pg/L) 2 ml - 40 ml (1+1) /K=,
50 o/L FAEIRAIVA 1 ml, FikE % 200 ml. JLISHRCE
VKARVA I 2 N H o

(7) KBH, %% (15 g/L): ¥ KBH;7.5 g« KOH 2.5
g, FKFEREZE 500 ml, BFHBIAC.

IR R IRE AL, SR A LB TR, I
AR A oy A4t
1.3 UBERIIEEH

FT FHA 28 Ky AFS—230E B J5i 1 9¢ Y 6 g ik
(X TAERAE WA 1, WEENE W SR BT WK 2);
A U R AR B ST = AR T % R B 3
Erallie

£1 UBIESH

Table I Working conditions of the instrument
JLE As Hg
JeHUERE SR (V) 270 270
JRFAAEE (mm) 8 8
JTHI (mA) 40 20
#HAWE (ml/min) 400 400
BERC R (ml/min) 1000 1000
BRI H) () 10 10
SEIRI ] Cs) 1 1
BHOTA W A UEE I AR

R2 EIRETEIREERF

Table 2 Intermittent flowing program of the peristaltic pump
g I i) AR B AR 5211
(s) (r/min) (r/min)
1 10 100 100 No
2 16 120 120 Yes

1.4 2thA*®
(1) FERALRE. WERAFR 0.5000 g i 100 H KT

P EFET 50 ml = A, A SOKIERARAE, A 6
ml 2. 2 ml AR, #£5), TAREHEHWR (<1007C)
b, EEA I ml B, S ml #R8R, F/KEF 2] 50 ml
wuih, e, Wi, SR

I 20 ml EIRVEH T 50 ml =AM, ZmA
290.2 g TlRIFEA K 0.1 g PR MLERIE 14, %% 20 min
Je, ShrHERIZE FE EALIE .

(2) WAFRHEMZIECE . TS 4 50 ml AR,
WU Heg F3vE TAE 0.00, 2.50, 5.00, 7.50, 10.00
ml; As F#ETAEW 0.00, 2.00, 4.00, 6.00, 8.00 ml,
AR N 20% (v/v) HC125.0, 20.5, 16.0, 11.5, 7.0
ml, H AL 0.5 g GRIRE A K 0.25 g HUIA i il 44,
FAKEZ, #E2, 20 min J5 EALIE . TS bRk
(i RSk Hg 0.00, 0.50, 1.00, 1.50, 2.00 pg/L;
As0, 40, 80, 120, 160 pg/L.

2 HREU’

2.1 FRIEAKRRI N ELSE R

I3 IR EK-$hIR MR- AU B (fiK
WA TR AR -BRARD, o 3 A HERE
AT 6 YOPATIINE o« L4 H R AN FR e 22 WA 3.

M5 25 50T s ERSTR - R -k R
TR B R R, As K, A5 RmAL, M
Hg TEX&AMF Rk, 2RBNA Tk TEmHR-
AL WA R T, Hg RIRINSE SR L, (5 As
TEARSAE NARERE 58 AR, BT A &5 R mAIkin —
5, 1EFK-EER R As F1 Hg FRIMI5E 45 S 14007
JIT CAASZIG 3 £ F /K-SR RIA R
22 KIGKHHIERE

FIH L9 (3%) IEARM IR 41F: KBH, KJE.
s As STHIE . Hg 4T TR IE R 1A
TRI BT R RKP LR 4.

R3 TRIBELKRRINEL R

Table 3  Effect of digestion system on measurement

R B As G LT AR A g 22 Hg 45 J- P34 AR A g 22
(mg/kg) (RSD %) (mg/kg) (RSD %)

FIR-ERIR Tl 8.2 2.1 0.042 3.2

T 8.0 2.5 0.038 4.0

T3 9.1 2.0 0.068 3.7

MR- AL —HL-TRR Tl 43 2.4 0.041 3.9

T2 4.1 2.6 0.039 4.0

T3 4.6 2.7 0.066 3.8
TR — e S TR~ PR Tl 7.3 2.5 FHYH -
T2 7.6 2.2 AA -
T3 8.7 2.0 AR H -
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Table 4  Factors and levels of the orthogonal test design
KF W (gL fum ik (V) As JTHEURE (mA) FRITHG (mA)
C Tas IHg
1 C1(10) EH1 (250) Ixsl (40) Tgl (15)
2 C2(15) EH2 (260) Ixs2 (45) T2 (20)
3 C3(20) EH3 (270) Ixs3 (50) T3 (25)

e IEAZI AR F AR SR WAL 5.

TS5 R g W IR ZE M HTRITT 225087,
T2 BEBILE [ — A T Tfags g 2 [ IA 2 55 K,
13 H B AR - AR 2 KT, 15 g/Ls

*5 EXREHREARMRBER

Table 5 Design and results of the orthogonal test

R K If (a5) If (1g)
s 3 K, 270 Vi As AT HLY 1 KF, 40 mA; COBH Iy In
Hg fTH R 2 7K, 20 mA. _EIREAHBIF R IEALR 1 1 1 1 1 179.067 406.724
e 6 MRS (K S5). 2 1 2 2 2 21300 691.410
2.3 R 3 1 303 3 276623 1135.593
FEABR A BRI, {4 As. Hg WRE#H 0 ~ 200 4 21 23 24838 623805
ng/L F1 0 ~ 10 pg/L, MIETR-SFRABA, 45 05T £ 6. 5 2 2 3 1 352.680 524.495
As. Hg bl 4 MG M Je IR 58, (RAE S br AR 6 203 b2 4335 890525
o, B LD AR L Asy Hg (R, EHE As 11 7 3 1 3 2 290.490 483.125
Egﬂiﬁlﬂj’g 40 ~ 160 ug/L: Hg 0.5~2.0 ug/L, Ejﬁﬁéﬁ% 8 3 2 1 3 354.076 787.870
JESCBE T, 9 3 3 2 1 530.483 677.233
#6 As. HgfRfEn%
Table 6  Standard curve of arsenic and mercury
As bRt E &t T A0 5 R 2L Hg hruER INEaER HERIPE S
(ug/L) (Ifag) (Yas) (pg/L) (Ifyy,) (yhg)
0.0 0.000 0.9997 0.0 0.000 0.9999
5.0 17.560 0.5 45.267
10.0 34271 1.0 90.306
20.0 69.267 1.5 150.001
40.0 138.770 2.0 198.422
80.0 265.705 4.0 388.548
120.0 373.513 6.0 590.733
160.0 502.653 8.0 808.200
200.0 630.211 10.0 1001.027

X R HOEAT 11 YOELEPATINE , IFH 5 AR
HEM 22 3 A IbnviEm 2, 76 M2k rh A A9 i B IR
BI2h As. Hg WP, ALA (As 0.05 pg/L: Hg
0.007 pg/L),
2.4 ERERE

FH b 75 V2 A e 1 B 1R

(1) RIS o AR T ¥R AR R B it o m A
—E R IR Asy Hg ArUER, BEAT bR DI SE S,

SRIGAIE 7 VR I HERR . DR AR R 7,

MR T AT H, As [FIBCETE 96.0% ~ 101.0%
2 IAl; Hg [MRAE 97.0% ~ 103.7% .18, W] Wik
R PSR SR A SR K

(2) TIEARAED UG IE LR . F SR = IAT 1 [
KT IEARFE GSS-2 FIFRES 1 4%FRFE ESS-2, REAMRHE
YIFCPATRR 3 4, HIASER T AT oA llsE , 4521
L 8.
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Table 7 Results of the measurement and recovery rate of the samples
F iy AIEAE (mg/kg) IAR{E (mg/kg) fnbrdll s (mg/kg) [l (%)
As Hg As Hg As Hg As Hg
RS 7.34 0.0211 1.00 0.010 8.35 0.0313 101.0 102.0
2.00 0.020 9.27 0.0405 96.5 97.0
3.00 0.030 10.33 0.0522 99.7 103.7
4.00 0.040 11.18 0.0610 96.0 99.8
%8 IEMBRINESR
Table 8  Rresults of the measurement of standard arsenic and mercury samples
FE i EfE (mg/kg) MEM (mg/kg) MR ZE (%)
As Hg As Hg As Hg
GSS-2 13.7+1.8 0.015£0.004 14.2 0.018 3.6 20
13.0 0.019 5.1 13
13.5 0.014 1.5 6.7
ESS-2 10.0+1.0 0.019+0.003 9.5 0.020 5.0 5.3
10.7 0.022 7.0 16
9.0 0.017 10 11

MG, betEPI o B g RIGAHRHR 2 As 16
1.5% ~ 10%2[i];  Hg 7F 5.3% ~ 20%2 [i) . JI7F RF
GRZEVEEIN, T AT R AR R A AT
25 HEEERE

RS ANLHERES, B 1. L2 IARET
FEX, hpimpphilorR, LR T s 3,

T4 4 Y A i SCS AR, 3 S B A FLL TR Y,
KRR R R A, TR 5 AN TR
KAME O ~ 20 cm. HATEEL 6 YAllEIL As,
Hg i, #iRWE 9. WRTHImT &, W5E ik
AIR AR 22 As h 2.7%; Hg 4 4.5%, HIFFEEK,
KITiERA K R B

R AERBEERE

Table 9  Accuracy test of the method
FE iy As [ E 455 (mg/kg) Hg [R5 45 % (mg/kg)
1 2 3 4 5 6 RSD % 1 2 3 4 5 6 RSD %

1 8.3 8.6 8.4 8.4 8.4 8.6 1.4 0.032  0.035 0.032 0.033 0.032  0.035 4.4
T2 7.4 7.5 7.9 7.4 7.7 7.6 2.6 0.047  0.043  0.045 0.048 0.048  0.046 42
T4 3 11.3 11.9 11.6 11.6 11.4 11.7 1.8 0.023 0.023 0.021 0.022 0.024 0.023 4.5
THE4 9.2 9.4 9.9 9.7 9.4 9.7 2.7 0.056 0.057 0.056 0.054 0.052 0.057 3.6
T3S 6.9 6.7 7.0 7.1 6.7 6.8 2.4 0.040 0.043 0.042 0.044 0.041 0.044 3.9

3 iR IS A Y A5 - 358 SO o AR

FHEK AR L HERES, 7E 10% (vv) BRI,
FHXGE 5752 966 BT R I 2 3 b i A As.
Hg, HikREE S LR, THRE O, 90
TREEDL, L FERR L 5 RG2S 2 b ik, w]

P s

T, SkINAR, T, ERE. H AFS-230E YR FUd e g
PR FR R TEAU. L AR RF, 2006 (5): 48-49
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atomic fluorescence photometry. Trends in Analytical Chemistry, [4] P EPFREE SIS, ST ENER A deat
2000, 19 (1): 62-66 [E PR EE Rl AL, 1992: 103-105
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Determination of Arsenic and Mercury Synchronously in Soils

with Dual-Channel Atomic Fluorescence Spectrometry

MENG Li-hong REN Feng-shan LIU Bin

( Central Laboratory, Shandong Academy of Agriculture Sciences, Jinan 250100, China )

Abstract: Study was carried out on how to determine total arsenic and mercury synchronously, and screen out an optimal digestion system.
Test conditions were optimized with the orthogonal test designing method. A new method of determining total arsenic and mercury in 10%
hydrochloric acid solution using the dual channel atomic fluorescence spectrometry was set up for soil samples digested in aqua regia. The method
has a wide linear range (As 0 ~ 200 pg/L and Hg 0 ~ 10 pg/L) and low detection limits (As 0.05 ug/L and Hg 0.007 pg/L). The recovery rate varied
from 96.0% to 101.0% for As and from 97.0% to 103.7% for Hg in soils, whereas the RSD (n=6) of arsenic was 2.7% and of mercury 4.5%. The
method is accurate, rapid and convenient and produces satisfactory results.

Key words:  Arsenic, Mercury, Soil, Atomic fluorescence spectrometry, Determination synchronously



