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Analysis of Heavy Metal Pollution Elements in Paddy Field and Their Morphology

Dai Bailin, Li Ding, Wei Benjie, Tang Jianxin
( Key Laboratory of Green Packaging and Biological Nanotechnology Application»
Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: The total amount and speciation of Cd, Pb, Cr and Cu heavy metals in paddy surface soil (0~20 cm) from
contaminated area in Zhuzhou was investigated by using flame atomic absorption spectrometry (FAAS) and Tessier A
sequential extraction method. The results showed that: paddy soil of the pollution area had been acidified(pH=6.06), the
heavy metal Cd was main pollution, 10 times more than the secondary standard of GB/T 15618—1995; Meanwhile, The
morphology of Cd was mainly in exchangeable and bound to carbonates fraction, accounting for 43.4% and 30.5% respectively;
Pb was mainly in bound to Fe Mn oxides fraction, accounting for 46.7%; Cr and Cu was mainly in residual fraction,
accounting for 79.6% and 48.2% respectively. The analysis shows that Cd pollution in the area is seriously, and it needs for
pollution control.
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A. Tessier SePHEH T fb g4 ok, Hit+
BERTAR Y A B TR A5 BB A AC A
R LS G . BREAMAS . ALY MG
AMERER ., Z LRy T HERITRANEGIE
Ao, NHEEE)T . BATE NSNS
TESFRBEE- ORI IEAE Tessier 5 HIEAN FF X ANA]
FF it 2R FHAN [ B2 RO 4 BA% A 1) el i i o

WIrE A RN T2 ol e, A Kb TG
A, AT HEA RN KIEE S S, K
TRHE ARV S W5 Yo R, 28 SO AR DR AEAS
Hrp, a5k TESBEG Y . ARSI TG4 X
FAHR)Z 3 (0~20 cm ) FERCHIETEXTSR, R
Tessier A ELARBUE M HTIZ TP E SRR
B AR, FEIE 548 oo 1 S AT [l
Rk, BERNZHXESEAEVES, e
2L 148 52 R AL BRI AR A A e HE Al

1 RIEERSY
1.1 RIREE S5k

g, B EEEHA . R (HNO, ), p=
1.42 g/mL, 04k $hR(HC1 ), p=1.19 g/mL, K24k
AR (HF ),p=1.49 g/mL, L4l &5 R (HCIO, )
p=1.68 g/mL, Zzl; SFALEE (mgcl, ), sk, K
HT R 2= 5 JOKBEEREN (NaAc ), 404l
WSk HTPEREAL )5 R (NH,0H * HC1). 4347
ali, Rurmite A AAn s BER (HAc), /s,
Kkt iaGi s BRE (NH,Ac ), Z0Hr4l,
VAR A T AR ] s Bt 43 E0h 30% it Adk
A (H,0,), b, KRzl

FERAEAEA . HAL z-5000 RN
JOGREETE, HAHNLARAE™; HaEiREH, Jt
HUKERT A7 Milli-QE 4K PR S, 22 Millpore
AFEHE; pHB-5 BUEHE pH T, RIERERLIAS A
BRAW; THZ-92A BV ETRRG &%, R AR
HOCEANAR) o
1.2 HEmETALE

IR TCR AR BRI T R T AR R 1

5 (0~20 cm )» FEESHTL 1.5 km, SREEWSE] N 2014 47
3 H ., RAE T MR T vk . BURESR U 4 ik
TS AT, RBRZARE, AE, FIARHE
W HIEOHERE, o 100 HiiE M.

1.3 TEpHERESERENE

1) T3 pH EME . PRI 10.0 g T3EKE, BT
50 mLHEEIE T, FFIA 25 mL/K, aa%E 5, H
Pt iIZU52% 5 min, W& 2 h, &

2) HEE SR S . PRI AL B £
AL 0.3 g TRIUICIIEFERT, A 20 mL MR |
10 mLERRR . 5 mL ZRER g mL 58 R , T A shixii
P FIFA. [REHE 1 S PATRER 2 A28 R
1.4 ELEEESTARE

PRI TUAL B L3RR A 1.0 g B T 50 mL B0
o, il AR T A S, HAn N AP BRE SR

1) A scHie s, TR IIA 8 mL 1 mol/L ALK
PRV, 1E 25 CHAMFF#EZEE% 1 h, LA 5000 r/min
L 20 min, ¥ FIHWEEA 50 mL &SI
HZE 50 mL, .

2) RIRELEE G . &AW ) B IEH R+
JIA 8 mL 1 mol/L NaAc i (HAc ¥ pH=5.0), 7E
25 CHMFTFELED 5 hy A5 000 r/min #4020 min»
¥ B 50 mL AR IR E A2 50 mL, &l

3) BRERAEAS . 2B 2 ) AbE sk o
A20mL 0.04 mol/LERFRFZ LI HAL Bt 43450k 25% )
W, 1E (96+3) CHEIRKIE 6 h, &30 min EH—
K, LS 000 r/min%E 250020 min . 4 FIEWE A 50 mL
R IFESRE 50 mL, 750

4) AN SmAPEEEE. 220%3) K
Bt IIASZ mL 0.020 mol/LASMRHIS mL 30%id A4k
A, TR pHEZE 2, 1E (85+2) CIHIEIKIA
2 h, B30 min BH—IK, FIMA 30%1d A3 mL,
FHRHERIANT pH AR 2, 4kEEAE (85 +2) CIEEIKH
3h, B30 min =W —IK. BEEERE, MA32mol/L
NH,Ac f HNO, (73800 20% ) ## 5 mL, %
B F/KARBER] 20 mL. 7% 30 min» LA5 000 r/min ¥
B0 20 min, BRI 50 mL AT ER R
50 mL. .

5) RIS . BT 4 ) WA EREFE AR TR
LR, A 20 mL AHBR . 10 mL#hER . 5 mL
FHRIRA g mL MR, T AZh R A
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K EZAAT I GB/T 156181995 T 3EHAIE T
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Table 1 Environmental quality standard for soils and total

amounts of heavy metals in paddy soil

- w(Cd)/ w(Pb)/ w(Cr)/ w(Cu)/
(mg " kg') (mg-kg) (mg kg') (mg kg™
— bR 0.20 35 90 35
Z bR iE 0.30 300 300 100
& i 1.00 400 400 400
FMHESRES®  3.62 120 66.0 27.7

VR H 30 pH=6.06, HERIRYE, fidk 1 AT
B, I - SRR R bR, AR
TR R E R 10 5, BT ES R E
Ve, BB 5 1 R A b
AT 8 A8 R A PR o 4 T A — %
FRUETE T 1, VR B 1 — bR T L 2 4
22 BEELETERENN

T AR 5 FORFIEAEIL AR, T eids Fis:

FRERGS & X IR A KRG FE . R A SR
MLEE A BRI LA faF 1k, MR R4
MR, SRR R . BRIES NIEAE NS X
SRS : 1) WACHASE S B TE W AE A
A HAN R AR, XS AR R . &
S BEAL . BRI 2 ) KRR S SR ES
Jm X - PR AR AR ) 252 p H B S Al i W RRUER
pH T BRI 2R R Ak S AF ) AT W WA AT A8 4
A, RZINK. 3 ) P AL TE 4 Jm AR S b At
DOVETE mis MR Pt F b R o 13 rh p (AN
AR SR AR AL e AL S B 4 R A HELY
M, pH (BRI T H A 5 e A R Pk LS
BEBENAEN. 4) AW SRS GESELSE
i 38 o5 A WL RN AL 2 B AR ) U ) SR TR
WEEE, EEAFRET, Brain okt
FefEAER, REFEEB D EASEICRFE . 5) FRES
R — B TRERREL . R AR A= 9 % -
pads R, MR E, RERMIR SR, A5
BRI, SR BT T 4 MESE TR
TEAHT, R TR, AR 2 Fs.
2 2 P IICRTE 90%~110% ZIA), BEHPES /Pt
A 50T B e

®2 WHESEESSH
Table 2 The speciation of heavy metals in paddy soil

T % w(Cd)/ w(Cd) i w(Pb)/ w(Pb) i w(Cr)/ w(Cr) i w(Cu)/ w(Cu) i
(mg kg AHE /%  (mgrkg) EE/% (mgrkg) EBE/% (mgrkg) AR /%
LI S 1.48 43.40 1.25 1.00 0.90 1.42 1.75 5.74
MR 45 A & 1.04 30.50 31.10 24.90 0.80 1.26 2.05 6.72
B Ak S 0.64 18.80 58.40 46.70 2.75 4.32 3.80 12.50
IR R 0.05 1.35 3.45 2.76 8.50 13.40 8.15 26.70
B A 0.20 5.81 30.90 24.70 50.60 79.60 14.70 48.20
il e 3.41 99.90 125.00 100.00 63.60 100.00 30.50 99.90
S S 3.62 120.00 66.00 27.70
B & A 94.20 104.00 96.40 110.00
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P AR ORI 4 o R A . A
la ATAL, Ccd BFFIES S S EH TN (AI52
B oy (BRIRERES B ow (ERERSEALTS b (BRI
B ow (A BB EES ) Cd IR St
. UEHHARTE R . S BOK R, T A R 46 45
BN WA 30.50%, A SCHEASFIRRIREL 45 &85
FARINRIA 73.90%, 24 pH FEIRBRIRER 4 & S kA
SRS T USR] 3832 o o d A2 B R 1 B0 R
R, M4 od e L i, BHRK
TR X P R AL

HIE 16 AT, E4JE py 2 LMK A ST
FEAE, AT scHds b ARG, X R E SR po T

BHEE)E cd k. mE 1c IR, EEJEcr IS
i B 79.60% . UL rhRER 73 B4R cr #RANRE
POKFEM . B 1 "TAL, AR cu 5 FITEZS
IS S BRI SR AN, AR S R R, Gk
48.20%, IR IRISES & LR 3

Aok 1) L AN [ 3 i 1 ) — TR 3, 7E AT Ae e s
B, (Cdy>w(Cu)>w(Cr)>w(Pb), TEBRIRERZE AT,
W(Cd)>W(Pb)>w(Cu)>w(Cr), F4JE Cd BRI SR HI
BRRER 2 G SIS b ok, B cd S 2wk #
W, TEFRHE S, w(Cr)>w(Cu)>w(Pb)>w(Cd), HE4&
J& cr MERIERS i ® , AATREAERZ . cd ik
AR, AN SR, T Sz e AR
Ccd WA A EFEEAT RIS £ .
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Fig. 1 The percentage of different speciation of

Cd, Pb, Cr and Cu in paddy soil
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