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5 ORI X P /K S 8009 Cd AFE Y5 AGE M0 1,05, 3.60 mgrm >a™', 4355 F 54.62%F11 60.82%; 4% 25 Ak}
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Input and Output Balance of Heavy Metals (Cd, Cu, Pb) in Arable Soils in
Atmospheric Deposition Area of Typical Smelter

MI Yazhu" >3, LIANG Jiani'", ZHOU Jun"** LIU Mengli', KOU Leyong', XIA Ruizhi', TIAN Ruiyun', SHI Ying®*,
SHU Tiancai’, SHU Wuxing’, ZHOU Jing"*?

(1. Institute of Soil Science, Chinese Academy of Sciences, Nanjing 211135, China; 2. Key Laboratory of Soil Environment and Pollution
Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 211135, China; 3. National Engineering and Technology
Research Center for Red Soil Improvement, Red Soil Ecological Experiment Station, Chinese Academy of Sciences, Yingtan, Jiangxi 335211,
China; 4. Yingtan Agricultural and Rural Grain Bureau, Yingtan, Jiangxi 335001, China; 5. Agricultural and Rural Grain Bureau of Yujiang
District, Yingtan, Jiangxi 335211, China)

Abstract: [ Objective ] This study aimed to investigate the input and output characteristics of cadmium (Cd), copper (Cu), and
lead (Pb) in different atmospheric deposition areas. [ Method ] The arable soils (0-20 ¢cm) of Guixi Smelter with main wind
direction at 34 km (background site), 6 km (moderate deposition site) and 1 km (high deposition site) were selected as the
research objects. The main input (atmospheric deposition, irrigation water, pesticides, and fertilizers) and output pathways
(surface runoff, leaching water, and grain harvest) were monitored and quantitatively analyzed for three years by using the
chemical mass balance (CMB) method. [ Result ] The results showed that the average annual input fluxes of Cd in the background,
moderate, and high deposition sites by atmospheric deposition were 0.84, 2.26, 9.01 mg'm >a', accounting for 43.18%, 38.33%,
and 100%, while the average annual input fluxes of Cu were 17.62, 99.68, 747.6 mg'm >-a ', accounting for 80.76%, 86.24%,
100%, respectively. Also, the average annual input fluxes of Pb were 13.93, 27.43, 73.17 mg'm *a ', accounting for 97.75%,
92.36%, and 100%, respectively. Specifically, the average annual input fluxes of Cd in the background and moderate deposition
sites due to irrigation water were 1.05 and 3.60 mg:m 2a ' and accounted for 54.62% and 60.82%, respectively, whereas the
annual heavy metal input fluxes by pesticides and fertilizers accounted for less than 5%, which could be ignored. The main output
pathways of arable soil in different atmospheric deposition areas were surface runoff and leaching water, with the output ratio
ranging from 86.66% to 100%, and the output ratio of the grain harvest ranging from 2.88% to 13.34%. From 2019 to 2021, the
average annual net input fluxes of Cd, Cu, and Pb were all greater than 0 in the background site, moderate deposition site, and
high deposition site. For example, the average annual net input fluxes of Cd were 1.54, 1.96, and 4.38 mg:m >a ', for Cu were
12.72, 28.02, and 184.0 mg‘m’2~a’1, and for Pb were 13.03, 21.31, 55.04 mg-m’za’1 in the background site, moderate deposition
site, and high deposition site, respectively. [ Conclusion ] In general, it is advisable to strengthen the long-term supervision of
atmospheric pollution sources and irrigation water quality in the study area and avoid the direct return of straw to the field. This
study provided theoretical support for the remediation of heavy metal pollution and the protection of environmental quality in
regional arable soils.

Key words: Heavy metal; Atmospheric deposition; Irrigation water; Rice; Input and output

20 LK, Bl Tl Ak XA (4 s
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MR 2014 4F (A LS gtk vl v A A 4R ) U
(2021 4Erp E A S BRI AR ) PR, R EHH
T ST QAR AN 19.4%, SENEA L L
W R ER SRR EER . Hh, M (Cd).
Wl (Cu). By (Pb) NFEA M+ H &R T5 5 /Y
EEILR, HPSCEMB R E ST 0 .
TsiE A e TS YIRSk B i, RS HETT R 55 Qe Bl

24T R RO AT 5 o B B R
N VRRAE L R T g T Jm A TS Rk IR, X
TR A T 98 T <5 Jom 5 e DU, A RS v 4 T4
HAEEEL,
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BAFRE R, BRI S, KHASRG T HEE
LB TR AR AR . FEE AR 25 A
B FEE RO R . RHEKIE A
PREA: . (EJR AN IR M X A T 308 T 4 J g At R
TEFAE2E 5, BUA MWESE Z 40Xl RR B, AT
EFXPARETIRE X . AN [E5 Ge g B 8 4 w75
Jur R, AR A A R AR R g
4 I8 R AR BTk 2R A AR 5 R 2 LT

R, AR oE e P SR MR SR AN [R] B RA<CE
R DX A R 2 338 Ao X 42, i 2k = AR 5 iR
S O T 5 T A 2 A Ak 2 T S A A
(CMB) VHEHT#EZ 13 Cd. Cu. Pb % Ak thEHE
E T 3 AT AN ()Y A U0 A 2 1 8 4 ) AR G BT AR
N4 4 v R R, Xx X 3 SR TG Y by

W A EER B R AT BIE AN SR
1 MRSk

1.1 HREXE

SRR TR B R BRI, BT
P SURTT LA S km, A 40 ZERGHE S, A
WA R U ) (XU R XL) 34 km,
6 km. 1 km &b A — A B PRI s 6, Zoilic
R FIX R R DRI, ST X3k H 35
FEARMEEPE AR 1o Horp, i X Ok X AR
IKFE, KRR AR s TR X AR A2 5
R HERR) < =087 . KRR H 52, 4
HEHEBEEE . EYEERSR, WO TSR,

F1 MRRBKALEERUFMER

Table 1 Basic chemical properties of agricultural soils in study areas

) L FHES 738 e it g eS| A4
pH Organic matter/ Cation exchange capacity/ Total Cd/ Total Cu/ Total Pb/
Study areas
(gkg!) (cmol-L™) (mgkg") (mgkg ") (mgkg™)
HHXY 5.28+0.03 40.62+0.91 8.81+0.01 0.22+0.01 23.32+0.09 29.61+0.19
FRTREX 5.12£0.07 26.97+0.83 6.63£0.02 0.69+0.03 606.5+7.52 67.20+1.52
EUTREX Y 5.03+0.06 23.71+0.62 8.19+0.02 8.80+0.56 928.3+6.67 59.91+0.43

(DBackground site, @Moderate deposition site, 3High deposition site.

1.2 AWt SEFEMRE

2017 4F 12 AETSEIX . FPUTRE X R & LR X
A3 A E = AT IRE/NX (3m (K ) x3m (98)
x 0.6m( 15 )), IHFE 2019—2021 4FEFEA7 8-k
AR o A2 (R 4AU - o -3 ) RIAE R (BB EEBRAE |
TR R ) FEAK R A A I I AR R A T
derh, AR = KRR (RGBT )
i FRERED (NAE 16 cm, 5 35 em) Y dE, KEH
SERCE T 1.5 m AL, JE TG e R SR
B R ARG 1" FERAREAE R IIN], RR
WEEDRAE 1 HEIE/KRE 50 mL TR WUFK £ i PTEF )
A I A HNOs (0.5%, v/v ).

HiE PN XHRA S (PVC) Ml iy K7
PR TEFETCIE ) BRI, HEYR 0.5 m, FF & i M7 0.1 m.
TE PVC M — 22 2ty 18 1T HEZK 11, 78 e v g
5 PVC M AH R BE A 1l N I — P02 iE AR (0.5 mx

0.5 m), SMEKAE FOKAR, 530 R R M R AR
L T B BEKEE, RAEN B 5 KA TR A — 2L,
KEEWHE T 50 mL PTEF i, A5 A HNO;
(0.5% )o AP RLAI], KFEOOBCRFERE, FEFFRIE
1.3 H&RoW

I 4 A SR - A Ak o i kU ik
fraE; KEEEH 045 um JEBEIE IEINIA HNO;
(0.5% ) FRAk . HEYIHE AR ] HNOs-HCHR G R #E 1T
TR . IR T UIREAE &R A HNOs-HF-HCI0,
TRA TR AR, BRALRE S, | T A7 15 00 8 o6 ) e Je
G258 TR % (ICP-MS, Agilent 7700x, 5[ )
W Cd. Cu. Pb & [FIES, FHAMEH GBW10020
( GSB-11) Fil+3 GBW07427 ( GSS-13) 1E xR
FESL, PIRCRE 96.2%~104%.
14 EEEWNHHEES

ARGMEL: ARZNERHY E SR A A ( Opr. ;)
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(mgm>a') HAARXWT: (Ou. ;) (mgm?Za') AT
Opr,; = Z';:l(cp, iMp ; +Cg, iMF,i)X10_4 (1) O, = Z’;ZICL,jiVL,ji x107* (5)

A, o ARAGFIERIZEG; C,. AR hE 4R (i)
MW, mgkg's M, ;N SEBRE A A 25 5,
kg-hm™a™'; G, WK E 48O E , mg-kg™;
Mg, NSEBREAE &, kg-hm Za', FITRE Xl 4 4
-1 -F L | ASEERE AR AN R KR, T R XA
B AT 1 -SRI BB

KAVUE: RARVIFETESETIRERE (Qa. )
(mgm>a') HAARXWT:

O :Z;:I(Cd,jiMd,ji +C Vi) /A (2)

K, Co i WA TUIRE A EA)E (i) MkE,
mgkg s My WU iR, kg Cy. ;i NEB
JjRABUIES S ESE (i) BWEE, mgLl'; V.,
FRRUTRER A AR, Ly A HRRAREUM DT AR,
m’; jORERSVIFERES A G, n=12.

HEWEAK: MK ESERA®EE (0 ;)
(mgmZa') HEARXWNT .

Oy =20, Ci <107 (3)

K, G j RERE VK T E SR ()
MIHERE , mg L5 v AR RE K A B, Lohm 2a '
n FARTEBE A TR X A KSR B ARV,
T X R KOk A R K P, 43 @ AN R 7K R

LAY . ML RAR KA R H RER R 5 KA
DUl —2, JKEEIEE T 50 mL PTEF Jirh, 4
JE A HNO; (0.5% ). HiZe42 it v 55 4 Ja i 11 3 4
( Qs;) (mgm™>a') HHEAXWT:

n 4
s, = ZFI Cs,ji¥s. i 10 (4)

A, G AR AMRBRUKHEHESE (i) 1
WHE, mgL's Vg, R A MR RUKFAR,
L-hm >a'; j ASREMBERFTRESM A G, =12,
TR . I KR R SRR R 5 R
UUREI ] —2, KA T 50 mL PTEF fiith, 48
JE A HNO; (0.5% ). 33k i o 4 Ja 4 111 3 ot

Horr, Gy 0eh j AR R P EEE (1) 1
W, mg L'y v R MR KRR,
L-hma™'; j ARE HHEORIEFES A 0, n=12,

FERLHE « K REFFRLE S Jm ol & (Op, 1)
(mgm2a') HEARXWT .

Qp) i— MH CiX1074 (6)

K, G oukrRithESR (i) BHREE,
My FKFE i, kg-hm >a',
1.5 HiEAE

5% Excel 2021 I SPSS 20.0 #E17H R K )7 2%
T EERCE AL B, A Origin 9.0 7E .

mg'kg’1 ;

2 45 R

21 BEXIESEERANBHRSE

HHX 4 cd. Cu. Pb &N 0.22+
0.01, 23.32+0.09, 29.61+0.19 mgkg ', ¥Ri#iT+
AR — A H M s R E R (GB
15618—2018 ) Py Cd. Cu. Pb JRU 05 1 &
(pH<5.5, Cd. Cu.Pb #4510 03,50, 80 mgkeg '),
- A JE i A REAE LA 1

X 8 Cd i EE M A BB REK, Cu.
Pb 1 2 AR AR RO o AR IV R /KR
AT EE R, IR X HEME KR Cd. Cu WIS
T 2.35~3.18, 542~9.07 pgL™', Pb RKKll; HEJE
SR HRER K FhrE ( GB 5084—2021)™)( Cd.,
Cu. Pb &4 10, 500, 200 pg-L™" ). 2019—2021
AR, HEWEK D Cd AR A GE =500 1.35+0.14
0.90+0.10, 0.90+0.11 mg'm >a'; Cu AYAEH A &
I35k 3.15+0.45,2.25+0.33 ,4.05+0.39 mg'm >a ',

RGPk AR ZGAERL Cd. Pb S ELEIRTA
LA IR AL RARHE ( GB/T 18877-2020) ! (Cd,
Pb &5 10, 150 mgkg ™), B A JR- r -F LA
5 i A e FH 43 994 450 mL-hm®, 300 kg-hm >,
2019—2021 4F, HHXRZAEH Cd. Cu. Pb W4E
i A AR PR T B 225, Cd. Cu. Pb P44 A
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WM 0.04+0.02, 1.05+0.13, 0.32+ 0.04 mgm >a ',
KAV HRET | BIREATTESEIE
i, AR U SR AR R K = IR G
2019—2021 4, FHXKIDUES Cd YA AR5
M 1.06+0.07, 0.82+0.04, 0.63£0.02 mg'm >a ', Cu fY
SRR AGE RSN 20112094 . 16.61£0.42 . 16.17+
0.35mgm >a', SZAF NG Pb AUAEH A RS>
M 14.23£0.90, 13.53+0.41, 14.04+0.33 mgm >a ',
HHX 3 Cd. Cu. Pb W FEH B &L N

Hby AR YA IR, HUGRRPRLT E 0 2019—2021
A, PRI ERAR AN T A B0 14 Cd. Cu,
Pb AF-F-Rf w5l 0.37+0.09. 6.55+3.09,

1.1940.18 mg-m >a ', 1% X 3K 5 5 4 J@ A7 AE MR
0L, ¥Rirh Cd. Cu. Pb WS BT AN 24
B b ifE—& s e R (GB 2762-2022 ) )
(Cd. Pb &N 0.2 mgkg '), Z/KREFRA E Y
11 Cd. Cu. Pb - FHEE I EZER, H5lH
0.01£0.01, 0.39£0.03. 0.04+0.01 mg'm >a ',

3.5 mEm WK Trrigation water fcd  30r HiCu 20 1Pb
0 RAUIFE Atmospheric deposition
= = —"; 3.0 F 4 ZhRMk} Pesticides and fertilizers 25 |- 6l
oy 7Y - I
= 3 -
&3 g 20t — - 12+
BES 15
RSl -
g S Z 15¢ sl
X & g 10F
2 & 1.0}
iz 3 %n 41+
T8 o5t st
0.0 0 0
2019 2020 2021 2019 2020 2021 2019 2020 2021
0.7 = 15¢ 2.0r .
fCd Cu HiPb
I F7 R E Grain harvest " o i
£~ 0.6 KA LIERE Leaching water
i A HiZ244 3 Surface runoff 12+ 1.6+
%é ‘= 05}
E3E 4] or 121
TEs -
f{; g Z 03} S 6F 0.8 KXe
X g 5
g 02r
fr § % 3t 0.4L
TE o1t /J/ /
0.0 0 0.0
2019 2020 2021 2019 2020 2021 2019 2020 2021
4 Year 45 Year 45y Year

P15t DX T S s o A 38

Fig. 1

22 HiNERXTESESERNGHSFIE
UL 3 Cd. Cu, Pb FEHIA 0.69+
0.03. 606.52+7.52, 67.20+1.52 mg-kg ', H Cd,
Cu 235t GB 15618—20182dr ¢d. Cu XU i
VR AY 2.30 1% . 12.13 1%, Pb /£ T GB 15618—2018%
w1 Pb AU i e (8, 1398 50 4 Ja i A o 3 o DL IR 2.
UK 3 Cd A9 EE M AR EIEK
Cu. Pb iy EZ N A RIS KA . MR 1 7k
IKFER A BTEs S, TR XK Cd. Cu. Pb
AU E /A T 7.26~9.34, 28.81~32.63., 3.04~
523 pgL ' ZJAl; EERTEET GB 5084—2021%

Heavy metals input and output fluxes of agricultural soils in background site

A B K bR ME(EL . 2019—2021 4F, JEBE/K
Cd 4% A 543 518 3.60+£0.23 . 3.15+0.36
4.05£0.26 mg'm >a'; Cu F4F & A &0 9 K
14.40+0.90, 12.60+0.52, 13.95+£0.73 mg'm >a ' ;
Pb MY4FE 5 AGE & 285l b 1.3540.07 . 2.2540.05 .
1.80+0.04 mg'm *a ',

IRIG Pk A AR 25 B KL Cd. Pb F KT GB
18877202041 47 HL—TJE ML AR TR AR Ak A v A, 1 4R
F- o -FE R S i A R A R R i R R
450 mL-hm *,300 kg-hm >, 1500 kg-hm *.2019—2021
A, PR X AR ZGAL R Cd. Cu. Pb MYAF4 A GE
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Fig. 2 Heavy metals input and output fluxes of agricultural soils in moderate deposition site

HAEPREIC R E 2SS, Cd, Cu, Pb FHF4m A M
235124 0.05£0.03 . 2.03£0.17, 0.41£0.15 mg'm >a ',
KAUUREEE A REHE, 2019—2021 4F, HiT
R DX R AR Cd A9 A7 i A8 24331 2.34+0.20
2.21£0.10, 2.22+0.06 mg'm >a'; Cu FI4EH AE &
39R 113.946.98 . 97.29+3.46. 87.78+1.55 mgrm >a ',
Pb AR AGE 55350 31.48+2.04, 28.69+1.26,
22.1340.56 mg'm >a ', HEEAE N,
TR £ Cd. Cu. Pb My EZiH &Yy
b 3R AR RN - HE R, LR R R R E .
2019—2021 4, KM ARG AN - 3EME S8 +
5 Cd. Cu. Pb4FEF-Hku i 550 3.44+0.72
83.62+5.83, 7.72+0.92 mg'm >a’'; ZIXHIKHE Cd.,
Pb fATERR EE B ARG 0L, 2K R kR A (1 £ Cd.
Cu . Pb 4 F- % 38 5t 73 5124 0.5140.21,3.82+0.98
0.62+0.10 mg'm *a',
23 BiNERXRIESSEHNG LIS
UTREIX 38 (RBFHL ) Cd. Cu. Pb &40l
7 8.80£0.56., 928.30+6.67. 59.91+0.43 mg'kg ', H:
H Cd. Cu 258 GB 15618-20182! Cd ., Cu JA
B i AL Y 29.33 £% . 18.57 1%, Pb ik T GB 15618—
20181211 Pb  JXUBS i ve e, -4 0 4 i A B 114 3

LA 3.

UL X £ 1E Cd. Cu. Pb BRIE A KRS U,
2019—2021 4, KAVIEH Cd B4R A8 5 537
9 10.22£1.03, 8.24+1.12. 8.57+1.06 mg'm *a'; Cu
B AF i A 20 1 693.5+53.84 720.1+42.88 .
829.3+62.16 mg'm >a'; Pb HYAEH AE &40 0l KN
87.5246.14. 60.21+4.54 . 71.78+5.56 mg'm >a ',

EULIX +3 Cd. Cu. Pb M EZH &N
i F AR VA A . 2019—2021 4E, b EATH
SEK I Cd. Cu. Pb AFEEHy k4 Bk
2.40+0.34, 354.03+53.86, 8.94+2.11 mg:m *a';
T IEME B 1 Cd. Cu. Pb Ak i
BN 223021, 209.6+23.04, 9.19+1.90 mgm>a ',
24 TESSEHNGHITEKE

MG bk T3 G Jm A R IR, TR RLIX
HTRE X . R DLRE XCBEZ 3 4 R AR P Hid A
MELEEES (B 1~FE 3), Z&dmErn. +
HEwkps kR, BEoT X2 L 4w i
W AGERYIRT 0, 2019—2021 4, # 5 X Cd. Cu,
Pb HYAE-F-Heim A &40 0 1.54+0.39, 12.72+
1.38., 13.03+0.26 mg'm >a'; L% X Cd. Cu. Pb
HYAEF- Y A 55051 1.96+0.95, 28.02+16.11
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Fig. 3 Heavy metals input and output fluxes of agricultural soils in high deposition site

21.31£3.96 mgm >a'; UMK Cd. Cu. Pb [4E
- H e A B4 N 4.38+1.18 ., 184.0+6.50 |
55.04+13.28 mg'm >a ',

M 2 ATAL, AR XS 8 Cd. Cu. Pb
B B AR N KA UTREAIE K . X,
DUREIX . iR IX KSR S8 Cd AR5
At 5 00k 43.18% . 38.33%F1 100%; Cu. Pb

AESEH AR T 80%., T ELIX . TPULIEIX
ZREME T B0 CAAREF- 2 A 5 LA i R 54.62%
60.82%; ARZGALEIAT AR Cd 4FFH % A 5 A
T 0.85%~4.80%Z [H] . A [F R AT XA ZE 158
Cd.Cu .Pb {1 = B4 HH iR 428 & b AR AN 38R
BT A & LY 85%; PRk
R E S R S AT 2.88%~13.34% 2 1]

x2 HMRERBIEEEERHAHHERSILEE

Table 2

Input-output assessment of heavy metals in study areas

A L AR GBS

Input and output Background site

LR X R ULRE X

Moderate deposition site High deposition site

pathways Cd Cu Pb Cd Cu Pb Cd Cu Pb
A REWEAK® 54.62% 14.44% — 60.82% 11.91% 6.22% — — —
Input KAV 43.18% 80.76% 97.75%  38.33% 86.23% 92.36% 100% 100% 100%
e 25N 2.20% 4.80% 2.25% 0.85% 1.86% 1.43% — — —
Wl ERRY 58.76% 46.08% 44.61%  55.80% 61.49% 51.76% 47.44% 58.94%  40.53%
Output  THEHE®  37.85% 49.30% 52.51%  30.86% 34.12% 40.82% 52.56% 41.06%  59.47%
kR £ 3.39% 4.62% 2.88%  13.34% 4.39% 7.42% — — —

(Dlrrigation water, @ Atmospheric deposition, (3Pesticides and fertilizers, @Surface runoff, (3Leaching water, ©Grain harvest.
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XEEBK ESRE &, FEYSERKRIIESE
3 i ® BRI HAEZ 3R 4 E A .

HAE AP T A M 4505 G R R U )
(GB15618—2018 ) 22, +1 pH<<5.5 i}, KASH +
B Cd. Cu. Pb MBI HEME 43510 0.3, 50,
80 mg'kg . AT, HRXAH - Cd. Cu.
Pb i . mUTREX AR H L3 P & &I TFR
Ve s rPUTFEIX 38 Cd. Cu &9 T XU
(A 2.30 £, 12.13 %5 ST 13 Cd. Cu &
A TR T 1 29.33 £ . 18.56 1% (F 1), i
BERY TOlL 1% A5 A i A R 2 HIErh i E 48 TS
Y, EAJRIETRIGIR] BT A2 i m
VI 14985 4w v Rk B A R SR L SR . AN ] 1
X e H S RBRE Dy 20U B 4 BRI AN ], A £
4 A A RRIE AR AE B 2 R0 ik
wERAZ IR RSB ORI, ATk
Jo A v R A TR B A (KRR
TEWEZK . RZGAERL) Rk (MR . M .
KR L ) IRIF R
31 HETEEESEHASWN

KA DT FNVE /K S A BIF 5T X dafe FH 4 49 %
M E & JE SRR, FLUCRR AR, S TR X KA
FErh Cd. Cu 1 Pb Y4FER A B e (1 3), X5
o0 B Tl A b DX I 2% Y R o 1) 7F 5 4 SR 78—
. A, KD F Cd. Cu Fil Pb A 1Y
AR, RN 4 AR 0 A A Rk
A FEY 4 @ AR 25 A AR 7% IX S iy 0 17F
FEEER, TR . TR KAV Cd (S8
244 Cd Y 0.8%~5.5%; Hidr, sKAgA KA
KRAVIETTHR TRKREAPRL R Cd 19 27%~45% "%,
L, KAV R E SR BANEGE, Wb
KAV Cd., Cu F1 P X ARG R
i) P 7 SR R AR A 25 XURS: o VETR AR e H 358, 4%
ST HE X KA 4 e Y ORI, angk BHTE
DX A [] b IX R T 7K 4 s i A A b TR TR /K
K BT B 25 S S AR AR W b S T 2 0 A KA s T 22
S, 7K VR A K T b o R 5 R M R AR DO AR
W, BR TRV FEM K Cd LAk, HAX
B K th R AR S AR A (A B K B bR
#E) (GB 5084—2021) P [k, 7ERFFE X IK
SERRA AR, AT RE R T W Y S DR R R

A 245 RE AL AR SRy A b - 498 v F B2 408 A B 4 R Ok
AL, JE RN B 5 A+ 398 4 J g A A Bk 4P
wn, SRR ERE I cd MEZORIE, (SkE
el 34 Cd B 1/2 L B33 e g FH 3
PRI A 24 AU RS A 04 B 4 & St AR O 3 An A T
J e AR A Cd. Cu. Pb Ay YL 43
4 0.001~0.255, 0.06~2.83, 0.05~1.08 mg'm >a ' *");
r ] BH A X e R R OB A FESE
WA ZHR ) BAR Cd @R 2.0x10 *mgm >a ' M,
ARSI (FRIX, PUREX, mUikEX ) £2
JEEHY Cd.Cu F1 Pb 4F4i A8 i 3 514 0.04~0.05
1.05~2.13. 0.30~0.41 mg'm >a ', 4 A& & 1t
T 0.79%~4.84%Z (0], Al ZBEAT (K 1~ 3,
F2). (HARERMR, Lol A it F f ARt b
SR ENMILT (CAVLEHLEIRERSRE) (GB/T
18877—2020 ) P45 A 24 i 4 J 4F-fy A A B [X 2%
5] B AR 2 LR RN S DL R A 25 o 4 U R il = 4
bR A K
32 BELTESSEHUSH

b AR VAN - kA R AR R R A m iy 3
B IR, X S50FIE KK E . BEREK A B
LB M. LA SBERRA LD, A
T, R, UK, SUEXEE RS
Ja ) F B iR ARy R AR A, RO TR
KPR (3 2), i 3R 1Y 5 4 i s 3 o
TR, 2 T ik R v - A LB AN
R R Cd. Cu 1 Pb WL, fH45 + 1195
TR, X 5 AR 2 B XK VT = A Y B 5%
SERPN 5, EYREE N IR E SRS A E
b, e mmE S AEAErE. n, Wk
BRI AR AR5 HE X A0l 458, Sl EYI4S
FOTIGRA E B9 Cd i 5 0.09 mgm a !, H
ik 86.66%!" . AHFFTH, AR X IR ARG H AL Fh AL AR
K, KAEREFF AR 230 H 5 35 5 XRh i
DX 38 o A7 kLA B B A JE S R, AT
2.88%~13.34% (& 2 ), Bk, ek & I Ea
I RN BEZ 11 R Y R B R, i
T E G AR I R AR N RS 1 A TRk — 2P
W

SR, T S DRI L DX e R 20 RS

http://pedologica.issas.ac.cn



54

KHERTAE . BANEHR) RV AR HPHZ 1IEE SR (Cd. Cu. Pb) fi Af i P ArH5E

1347

ABEATARAEAE ™, FERAT2ARIE . 2R LR
WK ZAFE S BIFLE AT, RMERIER
PR 2 e o 4 Ja i A A s s TR DR
PR L R S BRIG QR O, Bl e AU
Yy, BUARAEVERM LSS A TR, IR B r e 26 2,
SR AT Rp K

4 4w

ABEFE XS H#EZ L3R T Cd. Cu /5
ge, RADIFEABEB KRR RS I E SRR
FEORIR, 2019—2021 4, 5 X APUEXHZ
TR Cd REOR ARERIK, EER ISR
TRV FUIREXHEZ L5 i) Cd & B RDIRE,
FEH IR F I . R U X R
DUREIXHEZ L3 Cu Ml P BB R [ RSUIME,
B R S M R AR A . F L, O
T 55 DR T DX T R /K B T R S M, 4R v
IKAEFEFF DA A R 3 | i 2R L, (6] i
KA G U5 14 H05 I 5 2R B — o 1 4 o 1
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