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ERLERZE,; EMEMEERALS T, TR EEDEUE 3.5~78.6 pgkg Zia), AR i 2> B> 22 >k rhi> 214k
W RM, TI LA TFHEX HEMEREPNER LR MIERER | ZFMEREAT S E T MIERR T1 /30
WRECH 2.477, HARAER Z X 39 T1RFEIR R EGE 6.186, L, MAEXTE 48 i HAE AR T 138+ T1 R

S, AT LIA R T1 X 3875 e i KUK
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Fig. 1 Distribution map of Sampling sites and study area location
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1, FERECRESA LHERESL . D& 128RARAE )
YESIRERL, AR —> 3 R RE b o 42 8 1 38R
B8 W D4 AR RS N = el Ak 2 2 B 7 i 64T H
Al b BROOT Az P e A 3 0 R SRR B B pHARLAE
7.6~8.8 22 [0], iz FH i i AN % IR A1 Ak -2 ]
W e A SRR 5 A LR ) 5 i 4 BOFE 6.85~32.14
gkg ' Z ], ia FHAHEEINE 3R S P CaCOs 1Y
A EUAE0.76~60.24 gkg ' Z 0], iZ B e 1
kL BE 43 M AN S A HERE S0 5 L, RO AR
(<0.002 mm ) JFER/ME7E118.5~131.8 gkg ' Z 1],
UL (0.02~2 mm) 5 47E619.6~675.3 gkg

ZIB), o BE B S AR o, B X 3 R M A v
J 8 4 S

XF oA FH B AR CRAE IR AERE i, B RE X B
HUHTE 6 MR AEAR R T T T A% IE1E80 C b4 it
R fET, WERIELrdE . APk, ot ZEFFFIR
AIPEY R LA 17.5% ., 10.6% ., 12.8% .,
52.6%#116.5%.

VA LR A =N AT, B4l 100
H 4 M. ASHFREL 0.1000 g 7Y 100 H +3ERES
K 2 [ B R IR R R USEPA-3050B J5 ik,
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Table 2 Thallium contents of soil sample and cotton’s

different structure in each section of sampling

ey I T Tk T e
/(mgkg™) Angkg™)
MH-1 S1 0.293 Yk 5.2
S2 0.308 FPRL 52
S3 0.301 e S 30.1
S4 0.279 v 27.4
S5 0.317 it 71.5
MH-2 S6 0.343 7Yk 53
S7 0.411 bag A 8.4
S8 0.278 R 31.8
S9 0.275 Z£FF 23.3
S10 0.315 iLE 78.6
MH-3 Si1 0.357 214 5.0
S12 0.405 KPR 3.9
S13 0.366 P 30.1
S14 0.420 ENis 32.3
S15 0.347 iES 76.5
MH-4 S16 0.320 Yt 5.0
S17 0.257 FPRL 5.4
S18 0.260 e S 31.6
S19 0.388 e 27.9
$20 0.314 liEES 66.2
MH-5 S21 0.265 7Yt 3.5
S22 0.294 FEHRL 4.0
S23 0.266 R 31.0
S24 0.264 ZEFF 16.6
S25 0.293 itES 61.2
MH-6 S26 0.318 Yk 7.4
S27 0.343 KPR 5.3
S28 0.342 e S 30.3
S29 0.364 ENis 25.6
S30 0.270 LSS 771.3

R ER LT YRZTHKE T, BTTIE P
K81 BA Ham Ay oM R s i K& RE , i35
W BTG 9k 35288 0 ) L A o e B 1) PR
I# 5 T A HL- AU A = Fh ) B9 X 35 00 A
T BT AR TR, HE T YLK =
FERIE 452 1005y Y, B TSK I T
AP, TR R SRS X R
JZ AL & 2020 804E408.8 grkg ! (SFHE )
P 516.85~32.14 gk 2 AN, L, HFSEIXIEM
() -3 HE AL T B A i i W B RE ), IRl

F1 HRARRLIES THESHTER

Table I The chemical speciation analysis of Thallium in study area

Vapi
KD AERAS RIRER LS B2 PR AR HHEES RS
w(Th/(ugkg™) 021 021 1.99 0.00 30.70 287.45
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FRAERRR S U T1 R 50 3.5~78.6
ngke! Z], HAPARELAER T 0B BUE
3.5~7.4 ugkg' ZMal, FHh 5.2 ugkg'; MRAEKARL
 T1 (4 i 40 307E 3.9~8.4 ngrkg =Z 6], B3R 5.4
ngkg!s MBS TI TR EE 30.1~31.8
ngkg'g 2, K 30.8 ugkg!; AAEZEFFH TI
()5 M UTE 16.6~32.3 pgkg ZJAl, SEHk 255
ngkg!s MIEALR D TI MY EU7E 61.2~78.6
ngkg' ZIE, FHR 72,9 pekg!, MfERIMRH TI
A AT B R A L, BIAR >R >
FF>¥hi>41-4k . Kabata- Pendias ¢ 2007 2550158
THIPEF T1RE BS540 50 pgke!, I
HER SRR TLAY R R0 20~130 pgkg! 22 0],
EAE AR T AR B0 8~10 pgrkg' 2208, 4k
e T1 A R0 00E 20~25 pgkg! ZIA], YTk
B TI BB AM0R 0.2~1.1 pgkg!, (H7ESL LR
g TR R 0T R ik 5500 pgke' s XHFSR
K EARTEANY), AR AR TI 5
HOEURE, Tlik 140~435 pgkg!, BEARMEG TI
4 A BT 125~183 pgrkg™ ZIA, B2 BACH 4
A TS AP RORAIR, AXALE 28.7~43.6 pgkg! 2
Rl L, RERCOEACIR AR, HAR R
FIRE AT ELA o e R A AR B 38 vp T1 BBE ST .

R A 2 3 AT AR AR B A AL A5 L 8L 43 1 -3
(MR 2 BE, iEH Fortescuel980 4151 %
W 1982 4F 5 LAAEYIRI R B, BNEOCREA L
I GEH MY ) K &R 5iZe 2 AKX
Pl 0 338 b g S i U AT A S
KAAEAS LH A0 L3R T1 B9 Wi 28003 31
A #4.11=0.935, A #u.1=0.368, A pz7=1.176, A
wrr=1.450, A pz1=6.186, X R EYAELT T
R TI ARz e R TR R 2 rh i
HEARAELT 4 . Fpki, S5t . ZEFPRAR R 112 o
FCE A I3, 15 AR AR AR AR -3 T1 ()
YIS R ECR 2.477 . i BEG 53T 1982 4RR1 4 1 A=
P, B TI TR A T 25ROt % Bk
LRSI FICE . Angelova 55 2004 4 HLEHT T
T EE RIS XL SR Pb A1 Cd MRS
B, BIFRAEALHLR P PR 0 MR
7 3.9 mgkg!, ZEAFH 1.0 mgkg!, kR 1
mgkg' . ZF4Ed 5.8 mgkg!; MRAEALHLIT Cd
WA R . R E T 0.155 mgkg ! 257
0.05 mgkg!. FFRiH 0.10 mgkg!. ZF4E 0.154
mg-kg ", HAF ST LS AL 8 i R R T T
Z Pb M Cd AR AEW I 2 5 A h TR AR AR &R
Z USSR e b S R A e,

B F K 0] G SR MR AL LT 4 nT LN ZS R R b R
W ES B IR, XIATFE M — i 5 525
SITIMAGESE o 28 PR ST I8 3R B AR AL X 148
H Cu, Ag Ml Au BAT — &l g fg 1,
3 it

AL AR R 75 HE TR R AR + R + )2
H T & (0.257~0.420 mgkg” ) SHFFEIX A3 rh
T1 5 5{H(0.33 mg-kg MY, MHIRES HiEEL 2
T A SRS HEERmS 2 T &
WO . RHZE > O 2R EZE, X&W
PISHE N EM KIS C gm R L) ZHEAT
—ERM T, HIEA LW TI ZHELZHH
B HL-TCHLI A T o

THEN—Ff A R s M4 Eoo R, hTH
BT HbERfb 2= R S E SR OC R KT, # 9l
YIS S £, KR AEA AR AT 35 T1 ASE i £
Bl 2.477, HAHAEAR Z 0T 1T T1AE 0l
FEATIL 6.186, i AMRAEMEEIA Y T1 24
HEM R | ZEFFAIR ST IORT A, MR AEA L
erderpig /b, ARPFFTE LI, ERIFIRILER D
X, HWAEVE R R 2 F AR & IR 2 5D
BRARACLT AEAE Ry A 06 SR T JEORE SN, MR AERE AR
(ALFEZEFF . RRFIRTE ) KERNE R e RIAEAR 1Y
JERE, BRI, BRASAEM R e SCIRI v A1, R4
TR ER AL BT L4, I HARAERIIR R L Z54F .
JRoext -8 TI BAT BRI GE 7 , 75 FiAEA
WX TR IR AR ESEITE T RT5 YR,
HA BEFLTREE . RS8035

Bgt: PEMFRESHEALFCEME, 973 T
BE RS AERRE R, BT IRH LT
WIFEHE, ELRRH I RO R EEHX
REBHT T WM T, FHEL—IHFBH.
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Distributions of Thallium in soil-cotton system in sewage irrigation area

N 1 . .. 1 1* 1 . 1 g 22
Li Qiang', Qiao Jiejuan', Zhao Ye , Zhu Yu’en', Chen Zhifan', Ji Yanqin
1. State Key Laboratory of Water Environment Simulation//School of Environment, Beijing Normal University, Beijing 100875, China;

2. National Institute for Radiological Protection, Chinese Center for Disease Control and Prevention, Beijing 100088, China

Abstract: By means of investigating the soil-cotton system of sewage irrigation area in contiguous area of Hebei and Tianjin, located
in north part of North China Plain, the plow layer soil sample, the soil profile sample and the whole plant of cotton sample in differ-
ence type area are collected, and the contents and chemical speciation of Thallium (T1) in soil sample and the contents of Tl in all
cotton tissues are tested using Element2 High Resolution Inductively Coupled Plasma Mass Spectrometer. The research results show:
the tissues of Tl order is epipedon (0~20 cm) > the middle level (20~40 cm) > the subsoil level (40~60 cm) in the soil profile sample
of type area, it is indicated that Tl has accumulated in the surface soil level by sewage irrigation; in epipedon, the contents of TI is
between 0.257 and 0.420 mg-kg ', compared with the Tl background value of research area, the contents of Tl of individual sampling
has the obvious increasing tendency, the chemical speciation characteristic of T is residual fraction > bound organic matter> bond to
carbonates > exchangeable speciation > water soluble > bond to Fe-Mn oxides, more bound organic matter indicates that the organic
content has increased in the epipedon due to the long-term sewage irrigation, which resulted in the Tl accumulating in the epipedon;
in each tissues of cotton plant, the contents of Tl is between 3.5 and 78.6 pg-kg™, the distribution rule is root > hull of cotton > cau-
dexes > seed > cotton fiber. The research indicated: T1 is mostly distributing in different ecological compartment of soil-cotton sys-
tem in sewage irrigation area, such as epipedon, roots, caudexes and hulls of cotton; the average absorption coefficient of Thallium of
cotton plant and roots of cotton is 2.447 and 6.186 respectively. therefore, the function of heavy metal output of cotton slowed down
accumulation speed of TI in soil, cotton planting is effectual to prevent soil contaminated of T1, and decreased the risk of heavy metal
pollution.

Key words: sewage irrigation area; soil-cotton system; distribution feature of Thallium; remediation technology
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