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Characteristics and Inputs of Cd Contamination in Paddy Soils in Typical

Mining and Industrial Areas in Youxian County, Hunan Province

ZHANG Min', WANG Mei-e*", CHEN Wei-ping’, NIU Jun-jie’

(1. Institute of Loess Plateau, Shanxi University, Taiyuan 030006, China; 2. State Key Laboratory of Urban and Regional Ecology,
Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China; 3. The Research Center for
Scientific Development in Fenhe River Valley, Taiyuan Normal University, Taiyuan 030012, China)

Abstract: In order to explore input pathways and pollution characteristics of Cd contamination in paddy soil in Youxian, Hunan
Province, Cd contents in paddy soils, sediments of irrigation canals, typical mineral and industrial products such as coal, gangue and
cement were analyzed. It was suggested that the average contents of Cd both in surface paddy soil and the corresponding natural soil
were higher than the soil quality standard 0.3 mg-kg™'. Cd contents in gangue and cement were similar as those in the corresponding
natural soils. The atmosphere deposition of Cd was the highest in factory area. The profiles of Cd in 0-100 ¢m paddy soil and 0-40 cm
in natural soils varied significantly from the upper to the lower layer. Cd contents in 0-40 cm layer in paddy soil were much higher than
those in corresponding natural soils in mineral and mineral-factory areas. The potentiality for downward movement of Cd in soils in
mineral area was the highest among the three studied areas. It suggested Cd contents in surface paddy soil were higher in upwind areas
than those in downwind areas in mineral-factory and factory areas. It could be concluded that the main input pathways of Cd in mineral
and mineral-factory areas were from irrigation water, while contribution of atmosphere deposition in mineral-factory and factory areas
was also very significant.

Key words : paddy soil; Cd rice; pollution characteristic; contamination pathway; soil profile
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2 EREAE fFA ) Cd KA, #3:38 F 4R 480 Cd KF-.
T XACH 3 H R LUK IR AE S A Cd
2.1 WM T XA MM Cd SEMERE AKFEARL, SE 28 0.5 mg-kg ™' 224, WRAIL
WAV T XRHAENTT Cd HRPHE BEEXRE, RS KFERET T X8 12.0
mE 1w, WA =ZFMA Cd GRXAKRH RS g (hm’-a) ' B REEEKFE 4 g (hm’-a) ')
HAR T Cd S RE M T FIERE BRI 0.3 3454, Hik o T X 5 30 E S Bk SF A p
mg-kg T BT XA A SR RO HHEAEE R B K B X, KT B K F, 4 0.745
HERER 3 £, 3 DR SRR Cd &8 g (hm®-a) ~'. BB, G 1 Hpnl g0, B XA T
WA IR R 0.5 mg-kg ™' Y IemfE Wl XA A E SR+ Cd FEKE R, R X
T IXE VS, =ik 8.07 mg-kg ™ . XPHEATIX A PIASREASGE A TR S R s AL A3 Cd
FURERT A A IR e R O B AR o IR (R R, M 1) XA i, A R IEF1 Cd & it Lk
BT A7 R S AR M 0. 849 mg-kg ™' I Sk H AR - B AR, PR A7 A 38 2 Al 3 sl an i ik
H 3R [ SR AR & . e T XAERE oK R . RRUIFEE A Cd TR JF A,
F1 MRERABIERAENFTFEHCAEE

Table 1 ~ Average Cd contents of paddy soil and environmental media in the study areas

o A + e [ER w4 HERIE TR K pas el K e RATRE
/mg-kg ™! /mg-kg ! /mg-kg ! /gLt /mg-kg ! /mg-kg ™! /mg-kg ! /g (hm?-a) !

B IX. 1.03 1.07 8.07 1.42 0.010 0. 849 / 0.745

T X 0.814 0. 548 1.34 0. 160 0. 604 0.486 / 12.0

T X 0.548 0.535 0. 606 0. 158 / / 0. 553 4.20

2.2 MRVEG T XA BEMAREEC S &, MHALIEO ~40 em Cd & &2 2B/,
(YT 53 AT F£0.990 ~1.18 mg-kg ' ZI]; 2 = KHEZE T
T EEE SR T RIS YRR SR o 58 Cd Fi s TATIEERE I R AR A AR A it
REEN T EZ — WAYES T X 0~100 cm  E&EA Cd i A.
A HIEHT O ~40 em H AR HIEAY Cd 2 53] i PR T XA R Ak 35 Cd 5 T 43 A
fEDLIE 1. anfE 1 (a) Fias, 150, 00 X A H 135 FHEANPE 1(b) B, B5E,0 ~40 em RO H 3R
FUE SR 58 Cd 5 5 1 AR b 35— 3, Bl A 50 TR HAR 148 Cd & T N R LR 2,40 em LR
TREERYIE N, Cd & 8eWU/N G BT, R I 3 ¢d AR H H8ER [ 2R SRR AR BT FHEKOE. o H:
FHEMEHIAAE 4 cm A4, MAKRIE G S 2AKRLEHRERZE Cd B8 &% 7w 0 Ui iz b X
AR EAE 20 em ZE A7 HK,0 ~ 100 em & FFEAER UK 1 P55 e Hok S X 4 ek
HAEHEHI M Cd & #E0.973 ~1.67 mg-keg™' 2 I, KHFZELHE Cd FEm TXERZE L5 Kk
B, M0 ~20 em )2 Cd FEM B 20 em LT fEAEREBEKZELOV S IERY Cd FA.

Cd/mgkg™! Cd/mg-kg™ Cd/mgkg™!
UU.S 1.0 1.2 14 16 18 20 22 24 UU 0.5 1.0 1.5 2.0 0 0.5 1.0 1.5 2.0
—_— . . - 0 - . :
& & O

200 O ¢ (BT 200 ¢ ¢ (b)) X =20 e () TSI
g 4L e 0 -40 10 ¢ -40 |ch
5
b
o0l e 60| * -60 #

-80 + LE:d:iE=: 80 ¢ -80 | ¢

O B THE
=100 + =100 + -100 +

1 HBRY T RKETENEALE Cd &S HHFE

Fig. 1 Profile characteristics of Cd contents of paddy and reference soils in the typical industrial and mining areas
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AR F B ,40 em LN ERIEA A BT FOKOF, B4R
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T Cd i1 FER S 38 pH (H DL LB R &
AR BB RM, Cd FEKRE P W R
pH {E>M 5 Bf ik 8l K, Z 5k & pH A TH &, )
BRSO 2 AT RLE L3 AR
A H 1580 ~100 em FIE AT pH [EEBIAE] T 5 LLLE,

PR AT DAIA R A1 Bt A T 30 Cd 1) F R 1
B JI#R LSS, i A R 1 pH (B IR A H A3
N2 IR 3) AT IX 0 ~40 em F I AED T
X 0 ~20 em # [ H3E0 pH EHA/N T T 5,4 T
(O > 2if k=G R X A O N L AN OB YA T I E
R R T3 Cd IE MR R R 2 —,
MR 2 1 3 ] LUE 0 ORI T XA
FH 443601 [ 9K 193 0 ~ 40 em B BB A B AEXT T L
T IXAR, AL s ARG T X, DA B o i
GERLFENT R XM T X A WA 4R 3
(1) Cd X F H B WA a5 1) B 0 )
. BRI, 4 Cd IR TR R A2 2 e
RN Cd TCREBRIE . 3K RRIE S 52 ).

F2 RHEMELEpH ENFRISE/ %

Table 2 Profile distributions of pH and clay contents in paddy soil/%

o B IX B TTIX T
oL #/em o o A
pH {& BohL ki pH {8 Rhoki kL pH (& BokL ki
0~20 6.33 66. 6 3.10 6.51 62.8 3.89 5.95 74.1 1.32
20 ~40 6.16 75.2 1.62 6.77 67.3 3.09 6.75 87.4 1.48
40 ~60 6.09 84.1 2.92 7.17 81.7 1.12 7.35 85.6 0. 000
60 ~80 5.97 86.7 3.10 6.93 90.9 0. 086 7.16 85.0 0. 587
80 ~ 100 6.01 84.3 2.56 6.79 79.8 4.11 6.48 88.0 2.06
®3 BAHELE pH BN, WREIE/ %
Table 3 Profile distribution of pH and clay contents in reference soils/%
o X ST IX T X
£ E/em ™ ™ 7
pH fi ok R i Ak P i I ik P
0~10 4.84 81.4 0. 877 4.60 86. 1 0. 201 5.74 89.4 0. 009
10 ~20 4.81 81.5 2.45 5.06 86.8 0. 550 5.55 89.1 0. 000
20 ~40 5.01 87.5 1.51 5.17 93.8 0. 000 5.65 87.9 0. 000
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Fra ALl B IR X R A B -4 Cd V55 &
SRR TS R R T RS G ) KR R
AR 2(a). B T XMT XRHELN
Cd 2823 18] 404 HA B 59 XU oA e [ 1A
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A3 Cd &S S TRBT AT XUa k. T
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g R e o N [ s Rrie e [ [ 3 N SR Y ecp i

TR Cd & AR AL TS 10 AR S R . Y
1, P RAIA O 7K 8T M A HE R A T 438 Cd g 2R
HEA — & oTRk.

DA bS5 R R WY R T DORI T DX R PR 4R
M43 cd RBA FEZoTlk, JF H i A RE &
AP AT WU AR R KOR IR — 2, AL,
FJZ I Cd B 0 23 18] 20 A L REAS AR 4 3 fi
IR S PN ) 67 8

3 g

(1) =I5 AR B A1 H 4K 13 Cd
Tt T A B EARME 0.3 mg-kg ™', I
HET IR A H AR T Cd S AR T 1
mg-kg_l; B XA T X LA T X A RERT
ARK IS T 55 5 Cd SRR, T X
Cd 1 RSV IE B XA T X .
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Fig. 2 Spatial distributions of Cd contents in surface paddy soil in the typical industrial and mining areas
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