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1.2 TEPEEM SR E

XF TR AN AR IO A A IR Tk
FIWTFE , LSRR 25 9 70 A IR R , 32 2852 S P
SHRIBUTE B R ATSEPERR ] o =P o 4
PEERY Eh  pH XFAf A S22 AR BRI . H
T C AT Y 3 AE S AN S A S IO 125 32 A TR TH
LR BUE MR

PR A 12— B 3 . ( HNO; \H, SO, 5 HCL) Al
SAAETERR (HCIO, 81 HNO, ) £E 100°C ~200°C A5 T
T A, IXANE AL 3R R A 19 Eh pH, T Ho23
SiR ZU L SO A i R DA R S e LA T
b A N Vi

R E 2R LITEHLIR A i 7 A S iR
BGH, 9 AR =I5 T RLALBIR 3h sl £ ok 32 B
A WS ARYE LRI R 73 DL Fe-As (Ca-As  Al-As
SEIEAAATE , I RT 7 A2 40 J L i 46y i O AR W v
(¥ B 7B s -, AT R R AS™ L 5x — 2
WO BAE T ASS ) ABRCRAE

XN N TR SR O, AT RUE S 4
A RS R S B YA IR AR SR R R
NaH, PO, NaHCO, 2 F2 A58 As A EIF AN HRCR o

1977 £ P. N. Soltanpour #2 4% A] AB-DTPA {E
IR FEH , AB-DTPA SRR IR % — —. L = T LR
( Ammonium Bicarbonate-diethylenetriaminepenta ace-
tic acid) (P CHS , B — M AL 6UR, 85Iy
IR SR B AT AR TR R . B 1
WHFE RN, AB-DTPA 251 J& — Rl B4 1 As 1R 4%
HR, LRI AT As 1) AR A R (bioavail-
ability ) $545 o
1.3 XFHNEHNTE

CAT TR, B B 25 00 B 07 A i ik
(RT3 SO O 3 FIBORE (3 ) - A I
W FHE TR R B B k. (i R 7 B8 4
PRt ] SE R O0 AL, (ELALAS 53 5t 0BT 9 e s 2RI
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PEAC I I AL B T 1R 3B AN [) P9 52 56 25 1] 1) 10
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(90 B — I 7 1A BB I3 — 2R
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70 B I E A B2 I

Lidr LR TARRCR 2 H DT IE 10 T Bk
A ClnyKRE ) S s R BE B 5 AS™ /AS™ 17
ik A IR IBOT ik LA LR A S AR 3 B
THHRBUR P A RIS AS™ /A 7. BFSEA
SRn] F T RS PN ML i (5 20 A7 I
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2.1 NFH|/iEHE

AFS230a XA i 26X (A5t T A4
ywl) R G as O BT (db s Has L FHR
WFFEIT) o
2.2 ik
2.2.1 ASAREE B (pro. =1mg/ml)  BEHEGELL
As, 043X 7E 105°C 4L 2h, HERA PRI 1. 320 3g, 1
10ml NaOH %3 ( Cy,on =4. Omol/L) , LA 7K Sml $ii
P, Fr¥E IS, i 120ml HCI( Cyy =6. Omol/L) , FH7K
T e 221 000ml, i F B UG 3 TR O 0 B 2 T
B 1) 10% £RFRA ot TAEW -
2.2.2 As** T j?}”}&(p%ﬁ =20pg/ml) % B
20. 00ml 3R As® BRUEE TR (pa. = Img/ml) BT
200ml AR, i 25ml # 0K, Rk H,0,(30% )
Sml, 7E7K¥E MR & 2T, L VL EEAEPIK, SR
Jei F 3ml ZK AV KR S R Eh 28, H HCL(Cyq
=6. 0mol/L) iR 1k, % A1 000ml 5 &3, I F /K &
2o DLW AN RES B0 76 B 50 g/ ml 1)
10% H A ot TAEWK
2.2.3  ZnEAmehE & (SCF) B 100ml fiifX &
Fik B T 400ml B2 AR, 76 ¥8 K 7 P 1 8 £ A
70ml ZBRHEF 32ml 36% (v/v) 2.1, HER A 0. 3ml
WHLIR AN 10ml ZEIRK, #65), e A B = . FRIR
40g BERRHE , A T U ARE G D B B iR iR
BTN, I3 BE PR B I i 22 58 4
WAETE W, N335 76 40°C ~ 50°C HEAF Th il 4d ~
Sd, e 258 1K b ez v v, SECTE Sl A 8
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PR ERF L AR T 3T 40°C ~ 50°C At 4
T AP RCERR ) TOR P RAF & o

B AR A5 B0, 2g B LA IH A 8mm x
100mm i 2 Hr , Hi AR E K2 80mm,
2.2.4 NaHCO,% # #] (0. 5mol/L,pH 8.5)  FrHX
42¢ NaHCO, 7% T-1 000mlzK 7, 4 pH A2 8.5, 0 F
4mol/L NaOH 75,
2.2.5 #E %237 (0. Imol/L,pH 8.5)  FrHL
34.940 5g Na, HPO, - 12H, O Al 0.380 7g
NaH, PO, -2H, 0% T7K K B 21 000ml
2.2.6  AB-DTPA & 4& 7| [ 1mol/L NH, HCO,-
0.005mol/L DTPA C,,H,;N,0,,1,pH 7.6 7E%j
800ml 7K i A 2ml (1 + 1) NH, OH, 4% J5 il A
1.97g DTPA, X4 Kk #B4> DTPA ¥ )5, A 79. 06g
NH,HCO, , itk 2 %% , 7 pH 1 L HINH, OH
WE pH 7.6, SR E /K B Z1 000ml, ZIF W pH
ANFEE , WA SE B FE D005 7E VR TR0 3em JE (14
Prim LA pH 78 14d NORFRRRE
2.2.7 HA WA (A R),FHER(A.R),EHA
(A R) , RN (A R) ,IKZTR(A.R) .
2.3 SCOOIRME
2.3.1 AST/AS TR S L ASTT/ASTT IR
Bif - B— 5 As® B AS™ T BRUEVER, PR A
ERZE 25ml, L 1ml/min ~ 2ml/min i # i i3 SCF
B (PSR Zs (iR ) WSO T R R AR

AT /AS T PRI T 15ml (1 + 1) #F K (50°C
FEAT) 43 3 WM, LATR IR B 1) As™ ™ AR
SR T, FHUE B BR W i R A W, & 0T 8 45 e kil
E Mo
2.3.2 W AST/AST W B ME G FREL
1.000g K¢, A 150ml HEF A, fin A S0ml {2 5
45T, FE e PR % 7% B LA 180rpm PR35 12 4 —
SEIF (8] ( AB-DTPA 3y 15min, NaHCO, 15 iR £ Ky
2h) , # A 100ml g5.004 , LA3 000rpm {9 54 3 250
10min, i3 JEAF , 1 E o
2.3.3 dlE EERINE . EOKIEFEE , WG R
Bk 10. 00ml, fim AFHGA Ji 1, 4435 S5 E o

As™ BRI SE « ARSI T J0) Ao, 45 15 4%
PFIE o B SCF BRIBER , I Fid Ji 4% 3 251
M

AS™ (RN RE < LA 226 As® sUEL SCF I B3
BN A S5 He 15 A5 E

3 #iR5ihe

3.1 SURMEHEX A /A YT RER
=1

3.1.1 HBARKENEZHRE HAS AT
FRUEFS R4S 1. 25ng 2. S0pg & T — R4 25ml % i
Feta 4 ep, Horh AS™ FAS™ 9—AS 2500 5% Bk
= 5% PiIh MR TAA 7 57 Sml, 75 — A RIME RS
FE, AS I 8 5], I 43 B 1.0% L 2.0% |
5.0% .10. 0% HCl 4 Jii, & Ak ik 55 v BE M« p
(KBH,) =20.0 g/L — p(NaOH) =2. 0g/L, #%i% &
S, 25 a1,

1400 As*/As* 50ng/ml
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5B A B S A 1 56 A R B A 2 R R R R
il , Fe A IR B A7 R FE A ], IR RIREAS
E(<2.0%)KB,As’" 5 A’ ARE S5 KBH, ) 58
& R RSN MR RIREE R ( >5.0 %)
h,As’" 5 As** 5 KBH, [ 58 R BEAH 24, H 24
JERG RIS, A 7 SR AT E , R FO i i 5L
AAHSE o BEAh, FaRGEHIAF W] FEA T Ji )
R 308 3 8 s B MR R R B, BE S SR As T/
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3.1.2 %\{tﬁﬁ%ﬂ(PKBm:zog/L)qj NaOH %
W% it 2R AR A R X SR R R 1 R

Wi, FEBCE RIZRAE R, 20 I RE 1A [R)RR FE 1 ] — vk
ER T SR AER I (p . = 50. Ong/ml) , 55 AN [ fisf &2
(1 A S5 SRS BE , 2R I3 1

*F 1 AEBEENSLEEFT SN R EFRLEE I
HCl/% (v/v)
NaOH 10.0 5.0 2.0 1.0
gL RIIL 5 oA it R 5 g 5 R 5 g 5 R ITIE 5 i 5
As** As®* As As** As’* As As’* As? As As? As’* As
0.00 1224.7 773.9 1357.6 1185.0 663.8 1286.3 1148.4 131.8 1286.9 915.2 21.8 1237.1
0.25 1235.5 778.9 1372.9 1153.3 666.2 1272.1 1123.0 118.1 1237.9 866.8 11.8 1241.1
0.50 1209.1 776.8 1335.9 1152.1 662.3 1281.7 1114.2 96.5 1261.0 809.2 4.9 1215.9
1.00 1231.1 777.0 1329.3 1142.0 634.9 1289.0 1101.8 82.0 1252.6 636.2 -5.2 1154.5
3.00 1207.5 774.4 1331.2 1150.0 634.4 1267.1 1031.9 48.6 1303.7 36.9 -35.1 678.3
%%i‘%% , %Eq&ygiﬁjl\ﬁﬁﬁfg%?%ﬁ 2.0% HC1 } 288 As**/As> 50ng/ml
) + 5 S s A
(/) BLERE A’ R BP0 7 4O B, 23 E ~
21000

IR S FEAK GG , BB A SRR B MR AR, AS™ R
L ) 7 3R B A, 7E 2.0% HCL (v/v) |
1. 00g/L NaOH [ 5%, As™* S =) (7= 34Ny
As 19 10% i 7E 1. 0% HCL (v/v) .1. 00g/L NaOH
M4 AERT, As™ B S8 e R R A SO o

3.1.3 AT EAREN B e F A
99 L [ paaon = 1. 00g/L ], BB TR R EE N
10. 0% HCL(v/v) , Bl 7 W0 P DR BEAR BE (py, =
50.0.,100. Ong/ml) , 7EBEE 1 45144 T AR 5250651
Mr, s S an e 2.

2 KW R4 E RV ARAE T, AR S vk
JEBARIS (5. 0g/L) , M A f LAk B AN 58 4, R I
NIEFHE G AR s 24 S0 IR 9 B A 10. 0g/L
~20. 0g/L I, 52 WA 5 00 A 25 0 A A AR 5 1 7
5 Y S AR SRR B 2ok &g i (30, 0g/L) |, Jit %€
JEG5R I KM T B, 3 AT BE S o 7 1Y Jt 1 A U i T
R/l S
3.1.4 A E pH RBEAN W Zme  LLE3 DL
MY, VAR FR B S A A B RR B | S Aad Ji 0] vk i
B HA s AR RE 52 i i 250 1) S Ak 3 I ™ 8, 52
B 3. 1. 130 3R B, Al LUFI ] pH 82 i v 8] 42 S b
TRR MR, SEBLIF] — BV h As™ /As™ [ 43 51
Mg o M, ZEHEAE T B — 0 AR AN 2S00 7
A pH ) NaAc-HAc (C,, =0. 50mol/L) 2% M &K
H A B ) S5, 2SR LI 3
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2 AREHERFIRET &8N R EFR
SR
1-AS™ RBGE N 2-A8” " RBGEJ ;3-As BUL S

P 3 Hdla e, g e i As” T IR R AT A
J5, 7€ pH 5.0 FIZZ A i, As™ B AL A iR =
ARG, 76 E R S0 2510 R, X2k AS® T S fkif
JE 7= 2RE 5% o iX—25 R, I pH o i
T SOV MR R R BE , S B R] — IR VR TR AS®
AS” " 43 S R R SE T AT
3.2 FERRRMAE As’ /AS™
3.2.1 AST/AST IR B E R B KB Ea
Tug B9 As™ AS’ T R [A]ERBRIR B (1) 25 ml iR LMK T
2ml/min {3 R 38 5 B AR (SCF ) W B AT, Wi 8 0
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§%1,
6.0 Hgslsty, s
55 50 Agsi87% As~f+ {;5
Uy 5 As355710 200, 755 8,
“Cngy, K e o f Ll
il

LrE2E 3sN4ds e

E3 AE pHRXBEN R TNSHELRENEFRLRE
1-As®* 10. Ong/ml T i J5 5 2-As>* 10. Ong/ml ok FUiE 515 3-As°*
10. Ong/ml FiiA & ;4-As® * 10. Ong/ml R 8 J5 ;5-As®* /As** 4%
Sng/ml Fili J§;6-As>* /As® ¥ 45 Sng/ml AR HE

i SCF J& BT, 45 B E WA 2% 1F D 7 Otk
RIBEA W B PR e, 255 AL 4

1.2
1.0 0\0_./0/”4\’\‘/‘
0.8

0.6

AsE it (ug)

0.4

" M
0 X X R " X

0 L 2 5 10 20 30 40 50
HCI (%)
[—=]1[==]2

4 MEMEHERTRPRHE
1-As®* ;2-As®

A BERHRGE, W E /N T 30.0% (v/v)
(Cye = 4mol/L) B}, As™ 58 4 ARSI W fff . 2
&l 4 A UL FEER IR B R 10. 0% (v/v) DA I, &l
M X ASTT AT B B, 20 B R 5%
(0.05pg) 5 4 b iR ¥k FF & 2 10.0% ~20.0% K,
As™" 52 42 Nk S A B kR R Tk RE R B e
As™ AT T B, AS gk R B SR AT A1 5 A HE 10, 0%
PATR A% As™ F W B 38 450 10, 224 5 R Wk 13 14
T, BRI X As® f I 2R 1] 56 4 5 24 3h FR VR
R 10% ~50% i}, As™ 0% iR 95% | 1% 32
WL I P S PRI P, A BE ISR A 2 S IR Y
3.2.2 MHBAEM B BEH lpg AT
25ml XK (10% HC A J57 ) LAAS [7) 38 32 3 2o B 5L A
Wit SCF Ji5 (3, Fr i it , 25 L LR 5

025

0.20 ¢

—

i
=015

ik
ool
<U}

0.05

N Y

Wi (ml/min)
1

B 5 i i i X R B Y 2 M
1-As>*

TS T U, VA B W 0 A XS A IR
R FUEARL, A AR R AL AR ARG, 5 5 Sk
SR, ASSEI0 B I T 2ml/min,
3.2.3 L A SCHRIRGE , 10ml HrkE: R A
SEAHE AS T MBILH AL E A L (25 % (S0 30
HIES R REMIT AS | 3 38 52 R REARIBE L iX
50 370 KA X R S 52 1 3 5 i, FL R B AL T i
ot Ve BITE R T R (AL A ek b 4 75 25
EUGT A T L0 R, XX — 25 5, 45 0635 5%
R [ 0 0 4 e 5% 1 9 B 7 %, 52
AS O . TRATUAMEHE T g AS (%0 S A0
KR PEBERIEAT T 925

SR, (2 +3) ToK 15ml RAEVER: AS™ T
(1+1) A FAK 15ml BESERVEI AS My B
T o4 Tk 15ml SV I 1 g AS HOH
A ISCHE A YA I, R 5 L PR T L 25 S L 2.,

FT2(1+1) KSR A" BBR

F/KAE/ml 4 3 3 3 2 15

As /g 0.036 0.028 0.020 0.877 0.006 0.967

SR R A B, A2 SCF #mii G As™ 4
REBLBEE , AR 15ml (1 + 1) ¥ F /KRB I 52 4,
{HRTF A ZEE 10ml DU E A REEIR SCF, R ff
ESE RTS8, AR FH 20 40°C iR #A (1 + 1) T K
15ml 47N
3.3 TIEERMANEH AS/AS BE
3.3.1 ASS/ASTEZHEBEARABRAFH
SCF % Ff & % 43 ] 43 B 0. Smol/I. NaHCO, |
0. 1mol/L #§#ig £k DA K2 AB-DTPA 24257 20ml — =,
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= A 1 00pg As™ FRUEFR, 73— 17
A 1. 00pg As™ BRIUEF R, AT — 10 25 1o I
IKFREZ SOml 5, 1R 2T, 37 RIGE i #0500 A Nz 42 42
FRIER A ) SCE, 23 J3i 0 5 I H -5 Uk R Y
As H,

R3 AS/AS EEMEBERASRRA B SCF IR

3 B R, SCF 7E =Fi g RS =R 27
Ji P BEA RO As”
3.3.2 ASTT/ASTHEZ A BEARASBRRA PR
M 4543 0. 5mol/L NaHCO, 0. 1mol/L iR
LS AB-DTPA #2425 20ml — X =y, H b —1)
A 1.00pg As’ BRUEVE WL, 55— A 1. 00pg

et AS’ T BRUEIR I, B — By N AS H o K H B2 50ml
BAR A Vi, Ui B SR 53 I0 E U8 H VR S PR P Y As 1 S5 R
(ng/ml) (ng/ml) %%40
) Sh 1.49 18.73 " — 34
Natico, 2RO - F4 HS 426 B R, AS E NaHCO, 4
20. Ong/ml As’* . . N I § e
0ol AP L3 18.27 POREEAE 53 1) AS” ek, 4T NaHCO, B i 3y
e iy . o/ m S . . N . v . . .
R 5+ A RARES O DL EEIE S A TR T
20. Ong/ml As 19. 64 1.45 . § g
ey 20-0ng/ml AST L 18.70 ARG TMA As™ B, AT AR PRI AS™ 5%
20.0ng/ml As°*  18.98 1.10 16,29 4h 5, As’ BSR4 56 AS™
F4 AS/AS T EZMTIEERSEENPHEEY
TAFRUE ) ik & B []/h
AR 0 24
ASS + AS3 + ASS + AS3 +
+1.00pg As’” 0.063 0.882 0.676 0.348
NaHCO,
+1.00ug As™ 0.878 0.000 / /
+1.00pg As®” 0.072 0.850 0.041 0.900
+1.00pg As”" 0.982 0.009 / /
+1.00pg As’” 0.032 0.959 0.099 0.890
AB-DTPA
+1.00pg As™ 0.986 0.004 0.979 0.013
B g
£S5 AST/AS T FELEE NaHCO, iR P IFEE 1 ( GBW07414)
TCE BT TE]/h
GBW07414 0 1 4 24 iR
ASS + ASS + ASS + AS3 + ASS + ASS + ASS + ASS + AS
B 0.237 0.012 0.229 0.014 0.241 0.000 0.235 0.002 0.246
B +0.5pg AT 0.301 0.437 0.447 0.258 0. 664 0.050 0.728 0. 006
B +0.5pg AT 0.715 0.000 0.722 0.011 0.721 0.015 0.713 0.011

(ﬂf $1E g
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$3M JAIRRE RS R KoK As I AT IR F S
R6 AST/AS T FELIE NaHCO, 2R T E 1% ( GBW07415)
TCE T TE]/h
GBW07415 0 1 4 24 RS
As>* As®* As>* As®* As>* As®* As>* As** As
B 0.242 0.011 0.231 0.011 0.238 0.010 0.239 0.011 0.239
0.086 0.727 0.012 0.728 0.016

0.382 0.357 0.637

0.721 0.011 0.731 0.008 0.730 0.006 0.732 0.005

B +0.5pg As™Y
B +0.5pg As™Y

A g
KT AST/AST L BEBEEERIR AR P AORE 1 (GBWOT7414)
JRCEL R TH)/h
GBWO07414 0 1 4 24 RS
As’* As’* As’* As’* As’* As’* As’* As’* As
AR 0.197 0.029 0.197 0.017 0.188 0.008 0.190 0.005 0.236
0.407 0.347 0.298

©0.207 0.458 0.236 0.468 0.263

0.677 0.024 0.676 0.007 0.638 0.018

BRI +0. Spg As’
0.672 0.008

B +0.5pg As™Y

T BT g
R8 AST/AS TE L IEREBA L IRAR M T MO FEE 14 ( GBWOT7415)
JUCE B ]/h
GBW07415 0 1 4 24 Bt
As As™ As™ As™ AS™ AS AS AS As
R 0.232 0.023 0.230 0.034 0.243 0.011 0.239 0.006 0.239
0.232 0.657 0.071

0.366 0.366 0.478
0.683 0.013 0.705

0.262 0.456

R +0.5ng As’*
0.017 0.713 0.004

BHEW +0.5pg A’ 0.697 0.037

TE 5T pg

7.3 8 B P& th, SR ER AL L3y RN (SRR E , R R ) AS™ Bk,

SRS AR A EEORSAAE TRIER D 4h 5, 20 50% 1) As’ #eAl o As™ 240 G BI5E 4
BLERRTIA A’ )5, 5 NaHCO AR LA B Hefbol AS™7

£9 AS/AS T 7EH1E AB-DTPA ;212G hFEE 1 ( GBWO07414)
JHCE I ] /B
GBW07414 0 4 24 RIS
As™* As** As™* As™* As™* As’? As
B 0.206 0.025 0.204 0.028 0.226 0.029 0.233
BRI +0.5pg As® 0.210 0.526 0.245 0.471 0.385 0.330

A g
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Study on analysis method of As valence state in soil and water mass

ZHOU Kang-min, TANG Zhi-yun, XIAO Ling, HUANG Guang-ming, JIANG Ye, GAO Xiao-li

( Geological Survey of Jiangsu Province,Nanjing 210018, China)

Abstract ; With high tolerance for the high salt matrix, the atomic fluorescence spectroscopy is favorable for analysis of As valence

state in many kinds of soils. The analysis method of As in water mass and valence state of effective As in soil was established by using

atomic fluorescence spectroscopy. Through control of acidity, analysis of As valence state in water mass can be carried out. Taking AB-

DTPA as an extractant, effective As in soil was extracted and adsorbed by mercapto-cotton, separating Arsenic ( V) and Arsenic

(I). Then analysis of valence state of effective As with high sensitivity and stability was completed. Tt is concluded that the simple

and economic method can be used to analyze a lot of samples in environmental investigation.

Keywords : Soil; Water mass; Atomic fluorescence; Arsenic; Valence state analysis



