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HERG PPN 2R (Hg) 78 - 38 v A9 A 200 T0IN 75 e 8 vp Hg 9 385 7 A 25 AURS: B HL B 35 Joi &k A

WERI T HAT 0 BB R o AR5 o R IR 3 3™ Hg R R R I 3 3% 52 4t 3 73 % U7 1% (TEK) 43
LTS AN b [ 7 3R T S8 4 Heg & (B (8D MR R AT A ZS He &5 (E,) ,JF 5 4 g — 520K 1 ik
SEER UL (ki BCR 35 ) 3R 4% 1) 347808 He & REHEAT LB, S5 R, SR RS [ 12 37 Hg i A £
S5 ELSE AN b B TR WO R R S B TE 24 h RIS BRI A . (Al R S B 2 Oy AR N I W TR A
B R R L R S e S i EAH AR AL A B A ROR A =AW E (B i L i 2en
ME, L) BTG R p s T o WAL E, (N E, 5 E o ZF) BTG 2258 ) 38% ~
60% , Wi 3 T E — SR O h B HUR R (9 0. 03% TGA - 1/15 mol L7 Na, HPO, (10% ~ 15% ) J% ¥% % 2 BU )
Y e (20% ~27% , S IR T H R B IS MAEAL S i i 2 A1) 3 R W 54k 07 i M b, A R s el (o2 R AT
A He & & (E) 18 R8P A0S He 3 B 00 3RAE 0T B8 0 5 , B X T AE 55 A0 8 TR] 4o 38 5 o 4 1] 3 B - 3

T IR TR I PE A OG
XA
HESES X53 3Bk AR IR AD A
R (Hg) K HALG W BAR B LY RN, B

P AR B AR 2 o A, BV AR K BR 5 v
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EEREZ "7 AR, LR E S

BRI AESTEFEAMUBETHEE , 5 HIEPHEE

B TRA S GREA XS AT, WM T

EIRITEAMSHE RN ITETEAL 4 R Fk

R PREE R E v L E AT R A3 B sk R TR AL R

FEROREE o AIXF T H A 2 77 vk, R0 3R W B R

SEME——Fh AT DL E R TR LI R A

Beo W HRIL R R B (R RS BOR R #4711 b &

JBICER A BRI E AL T B 77 L2 A

B3 Z 18] - A7, 5 AR v Y R R RN o R R, B

FEAIE-HEY) R G TG e A R S s JT R ] AL

(i) (o7 2 70 6 5 A2 B M5 o 5 898 5 ) (o 3R 52 4 8 g 2% (TEK)

o1 R M)A R I R LG AR B T B B A8 4 1t
B CEEERGEE T TR MR T
H L P A —E BZOT R R FRE [ ALK I
H1 T [ 3% B 5 18] B A AR [ /9 9 22 AL~ v o, I
WA LR WP MR R B T RIS i & 1
e A kO S A B U R v N 1)
AN [F) )6 2R F B2 A2 A 2 , 45 3 0] 22 8t ( Exchangea-
ble) B 1 & (445 3B W 108 1 W B A B
- Ko - M [ AH 2 T b A 101 % T E 1Y BT ) L, BR D[R]
i 2 1] A2 e {8 ( Isotopically exchangeable value: £
f8) ™ o UTAER  1E T 4 JE B BRI VR, Oy i A 0
i BEH AR H e A, e B T 3z 1 0 i 5L b
T [6] Bp 0 A 56 00 BRI R Y A = B R
PR, i R 7 A0 2 i YT TR AR i 3h ) o 32
AR B A ARSI 8] 1Y AN 5], n] DLk — 2D X T R
A SRS HEAT R 43, A S PSR O o B A R
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W 45 B T A T A (ICP-MS) iy ik — 22 ) 2 W H
FE AR (' Cd.\" Cu *7 Pb %) FETFAN A OCIR
RIS TR AR EZ A

e 15 M 3 AT R 4% 28 T M o % S
W JC Gt — HL e A 8% i A 2 He U 5E T BL.
T HORINE £ 5 He A RS WA 07 1, AR E5E
Ve HCT 3 [ g 77 AL T 2 ol i 7 A e —— 27
A, 5 A 3R H R4 A R [ A3 3R 5 4 3
J15 77 1 (IEK) 73 A 3 v Al 37 36 7T 52 e Hg &5 &
(E ) KRR/ M Hg & (E,) I 5 4 Ff
B PRIGE 1 R E 2 4R 0K P 1 A RS
Hg &4 JEAT BT 5T, DUIT AN 1207 vk g vl A5 4
o Heg 15 3¢ - HEJ5 116 2717 S Al BE 7 A= 19 75 T 2L
JS2 73 Bt $R AR A 2 MR A

1 eSSk
1.1 fik i

75 F [ 21 39 i - 0 st 7 3 A X 32 e
15 e U B M (RE T, b 2 T R A A T s %
Hiy DX B ) HUORE T AR 29k 667 m®, G5 — A
0 ~20 cm P2, ML RAL LIS A RR G2
JEHL kg, ZAHRAY K HI U436 3 2, T I B8 e it
2 mm A o SR R IR SR B LR 1, 4% B AL 1
JFR R e e HERE I T BRI Y, He
f19 b F 49 BT M 7 15 (GB 17136 — 1997 ) il 5 . 2 Fb
MRS 5 He o 8 R M i b M PR 8 5 FR R o (GB
15618 2005 ) — 4 by ifi F 48 75 5% (0. 15 mg kg '),
JB T ARG Y

F1 ol HEEXEANER
Table 1 Selected properties of tested soil samples
B . i 5 T Bk
A M CEC Hg
pH oM . Free Fe Amorphous Fe Clay 1
Soil type Region (emol kg ™') (mgkg™")
(skg™") ) (skg™") (gkg™") (gkg™") o
213 V7Y 5
5.11 9. 64 10. 36 40. 88 2.13 423.3 0. 042
Red soil Yingtan, Jiangxi
L KHE IR
7.81 10.51 14.05 9.71 0.79 167.2 0.051

Fluvo-aquic soil ~ Baodi, Tianjin

1.2 EANEHBERANELE He BHUSESE
FaE w7 £ He il 10 mg *"Hg &
RN E(CEE > 98% , € EGIH [ 07 & L= A
Al 2% (B 50 %0 B w8 (o 4, 1 it ] 25 4k
SRR 1 omg L' R oR B4R R 23R 0 1
1 Hg 19 E {E D€ : FREX 3.0 g A3 5 (At
T ) BT 50 mL A 35 R U B0 T f i 4
WEL L 1210 iIn A L& F K, I E BiE kY 24 h
(18.25 MQ cm, & i MilliQ-Element 2 &) ) J&7, il A
Fase w AR AL 2™ He i), in A & o + HEFE & Hg
R 10% . W7 He fin A G, 78 A [7] 9 B ] 245 (1
min . 15 min 30 min.,1 h3h 6h 12h 1d3d,5d.7
d. 11 d. 16 d #1120 d) , B B0 .0 (1 000 r
min " ,20 min) , 538 bW, B S 6 1CP-MS g 47
M %€ (SCIEX Elan 6000, £ [E Perkin-Elmer /A &) ) [F]
M F WA Ry, o RARFFEM 50 ug L™ Ph AR vfEY
B (C®Pb/*Pb = 2.179, 2 [E NIST /A ) #il 50pg
L' T k5 Y Bt ( GSB G6207090,*” T1/*® Tl =

2.381, WA g AA RN Pt ) AR D B4R /R 7L Ry
(*"T1L/203T1) [7] I 45 S 9 A 46 7 31, 18 IR ™ He/ ™" Hg
{14 57 f5t 5 A0 00 (Mass bias) {5 5 & # ( Signal
fluctuation) o 5% M Ry, 1 1S %% Z BN BE B[] ( Dead
time) . 3% B4 B} [8] ( Dwell time ) 28 4% B8 Begley #
Sharp' "' 4 % Huang %" (38 HEAT IR AL . S0
GE 4 WHEE (B — N 2 S O W AR 8 4 I
2o

TaErh AR ] A S He & B (E - H) 7R
SR T 1 OO 7 2 - A
e (1)
M ONRES (B AR EEE) th A He (97  BiiE (g
mol ~") ,m A A R 4R A3 37 He 3 14 Ji
H(pg) A B ONTRIEE S Hg A2 oG 2 Hg FIE
PR 37 He 76 & B R0 2 M 5, MO &
B [l F U ™ Hg 19 R F i (g mol ™) ,m i+
BRI BT (g) ,AB O L HERE S P AR He (192
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1 4] NG 2 26 < R 5 TR 28 Hg A BBl AR T A8+ R AT R b —— 5 A SF4R BT 1 U 89

FICHE ™ He s [ 7 5™ Hg M RAR LR A ¢
i 22000 72 19 - S 0P VP 9 ) 57 3% U1 He/ ™ Hg,

] 32 R A2 452 5 I 2 AL G« JC B0 Y W) 462 R
7N R R (OB BORR E 1), A B G 2 1 IR 2
CEPA™ 3t o0 3% A 181 -7 P AH 23 150 2 38 21 F- 1, 7
BB B S PR RS AR ) /Y R - R AR,
AR A SR 2, PR S 4 1 P A 4 Jo
B, b BB TR R 0 TR L 3R R A R (B L) o Bl
IF 1) /0 o 32 3h g 2 3 B AR A ) o 3R A8 48 S iz 5
J12% 13 2 (Tsotopic exchange kinetics, IEK) , Jill A #b
P27 He J5 + R TP h ke W 3K 30 1 24 4 AE L S
B e = A [a] Bt (Compartment) B9 E, v E - wsnea
HFE, ygun U0 R H Gray 40 A Tongtavee
AR TEK BORIEAT LA -

r/R=[r/RI{t+[r/R]"} " +r./R (2)

Arp,r o e (min) I 2 + 3207 W He [8] 67 &K [
i Hg/ ™ He, R g Sb U I Heg 12500 [7 £z 3 b (i
" Hg /O He, v, - BT 1 min B T
5 RN R] i [ 32 28 P AR, n 9 il 3R 5 R [ 62 3% LE {H
AR SR, %y R D 2k AR L TR A A
(Tterative nonlinear regression algorithm ) , 8l & 4% {4F
Origin 8. 6 SR2 ( Z£[H Origin A ] ) .
1.3 B—REUENE LEFNS He

K E A SCHR W KA RS He 2R 4 FliR

a #1.3% Red soil

20 +
]
18 |
16}
?ED = il B fH>?Hg/*Hg Measured 2?Hg/*Hg
& 14t A FR{E2?Hg/*Hg Calculated 2?Hg/*"Hg
with fitted curve (R>=0.977)

JIEE T {

1 1 1
0 100 200 300 400 500 600
fif ] Time (h)

F2F, 435 1 mol L™" NH,OAc.0.1 mol L™" HCI,
0.005 mol ™" DTPA #10.03% TGA -1/15 mol L'
Na,HPO, . #E4II0 5 J5 i vl WSk [ 16 ] .
1.4 ZESZRBGENE T EBF NS He

2 18 Rauret 257 31 9 2ok 19 BCR 34240
PRI i HEAT I S, R 4RI S D5 kAT L SCER 17 ],
e IR 43 M BR AT 2 B ZS (Acid extractable ) | 36 i
2 (Reducible) | 48 4k 7 ( Oxidizable ) F1%% # 725 ( Re-
sidual ) ,

2 45 B

2.1 +HESFREMELLE"H/ " Hg Bz &
T

+ EEF WP He [ 4 % 2 i He/ ™ Hg B i
() 75 Ak 9 3 UL P 1l T DL 05 45 R Ty TEK
FRRBAL A (p < 0.001), AME Hg A + 1
J5 , TS 2% L AR B I 1] 3 B R 5 2 b o R R, SRS
BB, BRI E . 7ERT 24 h(1440 min) 4,
LT3 0 - 9 Hg 647 £ (% He/™" Hy) [ 1K
50% L4 b, 4% 5 B 1 min % 19. 74 F1 24.37 &A% R
24 h iy 11. 14 F115.98 1 LA W AR £k bb 558 2% 12
20 d J5 20 58 M i) He [ 47 2 He A8 23 90 e e
10. 32 i1 14. 67,

28 b Wi+ Fluvo-aquic soil
26 +
4 » U EAEH2°Hg/* Hg Measured *?Hg/*"Hg
r A P> ?Hg/*Hg Calculted *?Hg/*Hg with
fitted curve (R*=0.952)
22
o
= 201
218t
16 +
2
14t *
12 |

0 100 200 300 400 500 600
fisf ] Time (h)

Pl U M) 3 HG ™ Hg/ ™™ Hg A 50 (1 28 s 388 (358 22 e Oy 0 0 (0 o 22 )

Fig. 1 Temporal dynamics of isotope ratios of 2> Hg/?*** Hg in the soils ( Error bars are + S. D. of measured isotope ratios (n = 4))

2.2 MBI TEHgWE &

2 Fp - R P R R AC S He &t (E ) 1Y
AY 5 [R5 2R LU AELRH B, A7 1 PRSI DG 2R
W — A R RS Y R, B IEK R E {8

HIFAE RIS B KT (K 2) o 78 1 min B, £13ER
W1 E {65500 6.12 pg kg F13.86 pg kg™, 24 h
J& BN 23.47 pg kg ' AT18.79 pg kg 1,20 d f L 43
FasEfr 28.21 pg kg ' H122.44 pg kg ',
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a 413 Red soil r b i#i+ Fluvo-aquic soil
I 25 1

300 ; * % }
~ s E] i
T 20 +
2”0 d } % g f % %
on on
;:? 20 i :E:), 15 - = 3l %2 E {E Measued E, values
£ = JREEfE Measured E, values E A fl & EfA Calculated E, values
& 15t a IAELE Calculated E values @4 10 with fitted curve (R?=0.922)
i | with fitted curve (R*=0.931) i B
By 10k N

b 5 B !
s ¢ .
| . | | | | | 0 I WS TR NS R S S S
0 100 200 300 400 500 600 0 100 200 300 400 500 600
] Time (h) I 8] Time (h)
P2 il A 9 W) 3R AC#e 3S Heg (E (8 BE 8] 28 Ak 8 35 (15 22 86 g U (B AR i 22 )
Fig. 2 Temporal dynamics of E values (soil isotopically exchangeable Hg) in the soils ( Error bars are = S. D. of measured E values (n = 4))

AR TEK TH3 B9 = AN BE(E, iy B iy 20 A
E. )EERE2, 2 MM E, T di 2T
BUE T 15% E, i o0 T b7 HEWITE 30% ~ 47 % Z1H]
X FLLHE E, oUW E o, TR L
HLE, o B BB 60% . ZL3ER K, M

E\ i T WO B2 T 4 (p < 0.05,¢ £
B, B AR Xk R [R5 AT A A (E,) el (E
5 E| o, ZH) T 60% , 1) 1 59 [543 2 AT A
M CE,) LR T 40% .

®2 FEEEGTEN=Z/ITEREERRAUETHNAS(E,)EE

Table 2 Compartments of E values and contents of isotopically available Hg (E_) in the soils based on the IEK model

4 e E\ in E} i - 24 E o E
Soil type (ngkg™") (pgkg™") (ngkg™") (ngkg™")
o1 6. 12 16. 51 25.49
Red soil (14.6%)") (46.1% ) (39.3%) (60.7% )
W+ 3.86 31.31 19. 69
Fluvo-aquic soil (7.6%) (31.0%) (61.4% ) (38.6% )

L) FEIR PR R R B S e E A B (TR ,2) EVSETE, S5 E w24 n 21 Note: 1) The data in parentheses are percent-

ages of the values vs total Hg (the same below), 2) E_ is the sum of E,

2.3 B—RENMELZRENMNTIEFGHS He

R INT R 4 BB — R AT SRS He &
B (pg kg ™) LB G AR B HH . WG ¢ A5
S5 4 PR EGH M R BUECR 2 R B3 (p < 0.05),
RIS He & B - Xf T 214 0. 03% TGA -
1/15 mol L' Na,HPO, > 0.005 mol ™' DTPA > 1
mol L™" NH, OAc > 0.1 mol L™' HCl; X} T ¥ +
0.03% TGA —1/15 mol "' Na, HPO, > 1 mol L'
NH,0Ac¢ > 0.1 mol L™" HCl > 0.005 mol L™' DT-
PA, 0.03% TGA —1/15 mol L ™' Na, HPO, [ $i it %
TE 2 Fofr 58 v 24 02 o v 1, B A A RS Hg & &

and E| 0o,

FELTIE AT £ b 43 500 o 4 5 1 35% F 25% 117 0. 1
mol ™" HCI 1 0. 005 mol L~" DTPA 4y %Il #E £1 5 Fl
1 A B ORI, AU 13.9% F1 8. 3%

e 4 SRR B oy G AL BUK iR A3 45 T2 S Hg
T T AR ], LIRS+ & B AR He
FEZ AUKF 3 Hg &8, M55k 89.2%
F193.4% , R n] £ U & 5 BT 7 L AE 2 Fh 4
IR T 5% e AU 1% o & RS TR
A B 2 B 3P A2 19%~23% . 3Rk
AP LB L A 2 R R B T T0% |, £
T EiE 80% .
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1 4] KR 22 25 A5 g IR 23R He M BEBOAR I E ok R —— 5 42 3R U7 % TR 91
®3 RAR-REENENTIEFLSH S8
Table 3  Contents of available Hg in the soils measured with the single extraction method (g kg™')

d Mg 0.03% TGA -

1 mol ™" NH, OAc 0.1 mol L' HCI 0.005 mol L~" DTPA o
Soil types 1/15 mol L™ Na, HPO,
Eag: 8.69 5.84 7.22 14.87
Red soil (20.7% ) (13.9% ) (17.2% ) (35.4% )
i 5.96 4.45 3.49 10. 21
Fluvo-aquic soil (14.2% ) (10.6% ) (8.3%) (24.3% )
F4 RAZSRENENENTIEAERESHe EE
Table 4 Contents of soil available Hg in the soils measured with the modified BCR approach (g kg™')
B ] [T PUYARA A BRI
Soil type Acid extractable Reducible Oxidizable Residual
FaR: 1.24 2.68 4.69 24.39
Red soil (3.8%) (8.1%) (14.2%) (73.9% )
W+ 0.42 5.29 2.97 34.31
Fluvo-aquic soil (1.0% ) (12.3% ) (6.9% ) (79.8% )

3 9 ®
3.1 FNERBEEANELEREGANSHES

SN Hg®* 7% B 700 A b T R R A 1 -
RGLE , 0T R R 2 6] B AT AR [ B 8 A i,
4 55 [ AR T He 387 % B 58 3, T WA Th ™ He/*" Hy
B B T 47 20 /0 | B % e 23K BB T Al o 7E GO
Al 3k A vy S v R 52 48 2R 07 S A AR [ A
HE N F18 it 2 8 AN [ e [ B 3 B 3 3 AN ] 40 ot T e
A A2 Hg o3 G VA [ 2, 3 1 15 4 1 2 o i
PEJTT, 40 - M8 p R B PR T Ag i (CEC)
Berb G R A K, B R YBT3 28 e
X 4 T T ) S BT ek DA T 5 W) (] 52 3% Y A2 4 BB
JCHAE JEAT 5 G 0 5 v 4 R AT ASCPE R E I,
A B B R R 7N IR A BRI 2 A S N EL AT B
P, APt A RENR S E SRS T A
ROPE R AH S 23 BT R B 58 - SV X E (B A 520
BRug LA, 14 pH W25 52 0 L He B9 Rl 52335,
TEABETEH L0 pH (5. 11) R T 4 (7.81) , 3k
B-A BBy EE LS A B B By By s
E o ME L DB RFE T Lo AN
SRR AAT 2 B, JC VR T A A G o3 A 1 2
Heg 9 E H 5 HALVE R Z [ G &R B EHRE,
55 Degryse %" & Xie 25" Ry #F 55 M — 5, IV &
J& ) EES 1 pH 2 IR 3 0 SO e

B —J7 T, P 1 RN 2 T LU R ) BT A
(NP R (=N DR R SN A B ¢ o N S R S
HER £ 2 A 12 He [543 2 38 #e 3k B AR S 1
i 6] K 29 #F7E 24 h. Oliver 25" Ji% Cu # % 7 i
E R AR X R 7 b B - AR E AT T E .
bifi 5 ~F- 7 B () B 38, 3 b Cu 09 E (I € 45
AN, AE 7 B[R] 3k 2] 180 h JE il £k ik B B E
RS FIH R 2 28 4 30 7 2= B8 (TEK) |, ok X £
FE N B A 2R AE g b i ST A s AT LA R S
W, 2 5 AR AN 5] S i B[R] X6 4 398 v [] 437 36 58 46 14 R
SR L A B T B . AR B 45 ok R
TEK J7 F800F - S8 07 0 P 3 A S 57 3 7 b i [ i 26
FE(CHg/ ™ He) & E HAHE 3K 5] T 533K
Y sE ZECE 0.9 LI b, Huang 257 By B 5% %
B 36 AR A 28 Ja DA R (DA 3R (2) ) X T 4 1 )
{31 B A e E B A 104 ROR 7T LIS B B 3 KR
T U 400 2 A [ A 80 % T A A AR S 4, A
Gray 2"V BIF 58 b, IEK J5 F - 38 v 5 4 i) ] <
24 h (G E P AR R BXTF > 24 h i E {4
P T2t A v ) B, H e A ML G i — 2P
T o
3.2 BERMERBRASHFEICENLLE

5 — PO A LE <R R — B Rk R A R
Hg & M tb il 53 2 h E (B UEAT XT L0, AT DL & 31
E, . 50.1 mol L' HCl 2B A 34 He SR LR
FEXH(p < 0.05), E, . JBFX AL EHES
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MR e B, R S ) T
Foo B JB T X R B W A AR R
B B EANG E T E e, ZHE R
AR A (E)S a7
38%~60% Z 8] (2 2), b 3 & T 28— HL
WA PR EE SN 0.03% TGA-1/15 mol L'
Na,HPO, (10%~ 15% Z [8] ) o iX Ff 80 5 78 H A F 5%
Hhti A 38, 0 Degryes %5 ) 7] {5 % B B 4 R
MESZ Phis ey =PI IX + 0 £ {8, %587+
AR 45% ~ 78% Z |A], ¥ {H N 58% ; Huang
SO 3 R R (2 RS Y R 1 Rh RIS Yt
BOMBEME eSS RE R, L Cd Y E &
30%~76% Z Il , Gabler 45" J[F] {37 2 5 B¢ 4 A i
1+ HE T 60% 1t Pb kA4 v RIS

55 ¥ 20 4 BV A L« i 4R B0 (A X T B —
PEIE ) X 4 T 4 R 0 $E G FEAH L H AR FUIR
BT 39658 A2 B R AR B R Sk B R TR SR Y F A
JOT I VI bR D A R, EROR AE AR A S T R 1 3 B
22 FI1F I AT 8 P 4 T ) B0 G (AR A v 1Y) B B T gk
2 S ECH T Y RS ) |, B A R B S A b
A LA ZR G5 1 AT 9 A 8] 20 B8 2% A4 T R 19 5T 8% o 5k
AR, BE 4R AL B 4 T A0 15 B LA K BT A
Rt faENE IS 8] TR Z MR . i SR
BUE RSB E S8 &t Z A X L & 4
& 1 T o e e P ke G 56 3 4 4 I Ik 1 RS
B AN E G B, DR Ok A i S AR BUR R b, v R A AT
SR PR MEY AT AL . He 7F -3 E R R, B
TEAECAL RN, TB 245 0 5 M B8 e K, o — O v, 7
S S B PN AT R ) R AR R L i % SR A L
VR i G [ R R AR A R AR S R, X
Hg & &t % 22 53 45 R (0 i 3 292y 78% ~ 85% 2
], 7 BCR ¥ 222 Bk v, 2 ol 42 BUS WAk 2 il
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COMPARISON BETWEEN STALE ISOTOPE **Hg DILUTION TECHNIQUE
AND CHEMICAL EXTRACTION IN DETERMINING Hg AVAILABILITY
IN TWO TYPICAL SOILS OF CHINA

Zheng Shunan'?"  Xu Zhiyu' Wang Fei' Zheng Xiangqun®
(1 Rural Energy & Environment Agency, Ministry of Agriculture, Beijing 100125, China)

(2 Agro-Environmental Protection Institute, Ministry of Agriculture, Tianjin 300191, China)

Abstract Information on distribution of heavy metals in various chemical forms in soils may have greater chemical
and biological significance than that of just total concentration. The amount of an isotopically exchangeable metal in soil
solution, also called E-value, may conceptually best represent the fraction of the metal that is in dynamic equilibrium in
the solution phase, and is considered to be a better indicator of availability of the chemically reactive metal to plants. Mer-
cury (Hg) is of great concern in soil because it is phytotoxic to plants through accumulation in plant tissues and detrimen-
tal to human health through the food chain. In order to assess its phytotoxicity to vegetables and potential risk to human
health, it is very important to have a better knowledge about labile pools of Hg in soils. The aim of this study is to deter-
mine the pools of isotopically exchangeable Hg ( E-value) in different soils. E-values of Hg in two typical soils (red soil
E and £

and fluvo-aquic soil) was measured using the stable isotope *”Hg dilution technique and E values

1 min -24 h > 24 h

| min ?
of Hg in the soils were calculated based on the model of isotopic exchange kinetics (IEK) with an iterative nonlinear re-
gression algorithm. In addition, pools of labile Hg in the soils were also determined with four different single chemical ex-
traction methods and a sequential extraction procedure ( modified BCR approach) for comparison. Results show that 24 h
after the addition of **Hg, equilibrium of **Hg/*” Hg between soil and solution was established in both soils. The TEK
equation was found fitting quite ideally the dynamics of isotope ratios and E, values of Hg in soils. All the three compart-
ments of £, ., E . .  and E

of E, . and E
than that (10% ~ 15% of total Hg) acquired through extraction with 0.03% TGA - 1/15 mol L.~' Na, HPO, being the

.24y 0 the red soil were markedly higher than those in the fluvo-aquic soil. E values, sum

i —2a, @and around 38% ~ 60% of total Hg, obtained using the isotope method, were significantly higher
highest among the 4 single extraction methods, and than ¥, ;.. (20%~27% , sum of acid-extractable, reducible and oxi-
dizable fractions) of the sequential extraction method. It was also found that soil pH had marked influence on E-values of
Hg in the two studied soils. Compared with the chemical extraction procedures, the isotope method may yield E_ which
tends to be a bit too higher when used as indictor of content of soil available Hg. It is, probably, related to fixation of the
spiked extraneous ““Hg by the soils and properties of the soil suspensions for E measurement.

Key words Isotope dilution; Chemical extraction; Mercury; Soil; Isotopic exchange kinetics (IEK)
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