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Abstract

Application of municipal sludge compost in forestry land will not directly bring pollutants, such as
heavy metals, into food chain, but it will change the content of heavy metals in soil. This paper stu-
died potential environment risk of heavy metals in Ginkgo land and Plum blossom land after ap-
plication of compost. The ecological risk index was used to evaluate the potential ecological risk of
heavy metals in soil. The results showed that one year after fertilization, the Ginkgo and Plum
lands had low ecological risk in general, where Cd and Hg were the main pollution factors. How-
ever the pollution of Hg in Ginkgo forest had reached high ecological risk. Moreover the ecological
risk is higher when the application of compost amount is greater. Also, it can be found that soil
background value is an important factor when applying sewage sludge compost in forest lands.
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AL R AR T IT R RA SR ESREFE IV EREARYE, ARSURIRITESREN
w8, PWHRHE, AXHR T RARTEEEREEER SRR R ESRSENZRL, A
FIEEES KPR R AT . TG RRA: HIE—F/E, WAERTRER R EER
B R TRRKRTEE, Hg. CAARBMERTIRE . NEESRBIIRK ST, REKHHgHTE 3 EE
A RK, HEHEERENRBA TREER. SRS RET IR, 7EMHER Tk s 5 R
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1. 5|15

BEE ST A AR H 2, TS K AL B R RS AR KRS 0. k%2 2013 4 3 i, 4 Eii
BT B B AT KA FE ) 3451 88, TS KA FR B H AL FERE J) Uik 1.45 x 108 m¥/d, X4
T5 KA FR B AE (35 Y8 T 2178 10938 ot HE AT A0 FE B AR (5] 21 - 4B [1].

RECEIFRE 7 RKEXRTIRH5 TR E AL B R - TAE. H, S ERRm L f H 23 7
[T R T IRERG I L S i Tk 35, T DAk R B IR S AR E . (R, RS TR
MR A — B X . J5IRHERE S MAEE SR . AHANWEE ER T, SXNHRIER—E
PIREE . BT ESEEAMETIE. 58 £ EE KRR SN R G175 Ve R 1) = R &K [2].

B LR 5K Lars Hakanson TR G Q)7 (T8 7R A S fa 48 5052 B 01 E &8 )TN A
AT T Z 0752 — o 22RIK MABSERI LV 1 e i i 55 - 49 b 8 & Ja 1) o0 A S FL e 2R
Afad, ZMBEILIEESEL Cd. Pb 5 hE, BT HEESGEER]. MEE s E EALRGH X
ISR R, RIS EASEERBUEEM T X LA, RUZH X 132G sA [F R
FERAESfEE 4], WA E W2 EH TIN5 TR R AR . AV S50 4 1M 7 Pk v e
Zn. Cu. Pb. Cr. Mn. Ni BJ&&, FnH5ieqe il f v o 68 i 7e AR A KT T 256 HEVRIN 5]
TSR T A AT A AR, BRE, B, TE NS 7 NEAKARER )5 AR R SR 5 Ve A
15KH 5 FiESJE Pby Cry Cu. Zn. Cd & &, HVEAEASEEREING I J H 4 8 1075 Yo re i it
FTVPAN 6] BRAFENE L I T 3R 117 95 8 LAAS [R5 2 Uit 13498, SR FH P A 2B 25 AU i Hivdone i A 1 o
4R A A SR ERT 7R, T3 Po EILETS e A4 25 K Cu Al Zn 3L AH B VS e A
ARSI Cd IA BB VS YR B AR S KUK, B 4 T T AR A KUK (R e Ak AT 55 3 A 45 U K T[]

AR SCR Y AE A28 AR VR AR 75 12500 it P 3 T V5 VR R = i M e AR . ERAS PRI 8 FREE 43J& Cu. Zn,
Pb. Cr. Ni. As. Hg PLJ Cd 4T T A RS TEMT
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2.1. BHEKR

s TS ek B TAERTH SIS TR AL B, HERE L2002 Brallr S HENE, 15 e HENE &5 7KK 48.6%.
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Table 1. Content of heavy metals in soil and compost mg/kg
=1 EEEFGRRTIZEESENESE mykg

T b A Cu Zn Pb Cr Ni As Hg cd

HEAE 102.1 744.1 274 66.9 18.1 9.6 9.9 0.5

R R T 95 e Y 486 1450 131 185 775 16.1 2.84 2.97

et iG> 96 1075 39 78 33 13.6 10 1.6

AT FUE 18.2 88.3 21.4 24.6 16.7 5.9 1.4 0.2

HEIEM T 5HE 10.2 73.9 10.9 23.8 15.4 2.0 0.1 0.3
IR R bR —Z4[8]pH=6.5-75 200 250 300 200 50 30 0.50 0.30
TR AR 8] pH > 7.5 200 300 350 250 60 25 1 0.6

WA KA V5 YR AL B RI IR [9] < 1500 3000 1000 1000 200 75 15 20
WAETS KAL) VSR AL E MRS RF[10] < 1500 4000 1000 1000 200 75 15 20

T BRI A SOk (R R, 2003), BEARZETHERHKIERR Jy 1994~2001 4E[11], "2 R UR B SR (2B, 2000)[12].

FVE B A1 GRS /KA H) T3¢ Ab B e AR SR Y 5 ) (1 25K « 528 B [12]368 F 1 AL B a5 YR L AR,
HA Hg S EEGS MR

2.2. HeRBZMt R hEAR 73 AT 4B

TE A 5 T 06 ] SRR 2 [l 32 FAE A R R R A b 7 B B0 I b A Dy it R S

1) WA

AT PRI N 700 m® (T, 370 KA ST HOAR A 1 (Ginkgo biloba Linn.), £ 300 £, ##44)
N 10~20 &, 7EMRAKIS 54 10 m x 10 m [FE TS, ARASARHL 3% pH SH 7.25. L& ESET RENLEK
1

2) MEfEm A

MEAEMR I M T AR 29 400 m? Bdth, %% 10 m, HEFE 5 K 19 m, 3R 3%, FEH il 5 74
WY — MGAER , WY RE T M5 4 B MEAEARHD LI pH v 751, EE&E S ERNTE SENLE 1.

3) it AR [E] 5 5 v

N B A [ it A B B it A 7 3Oy YR HE A v ) B G e 7E R AR RALT R B RS, T 2011 4 4 A
FEARAT PRI RO MEAE 37 1 43 1] LAt R AU e A Fy 7 =Xt P 95 R HE R, e B 2 1.5.3.4.5 1 6 kg/m?,
(A B B AN AR XS R . T i AR JS — 4 S SR AR I RE i X AT I I, i E SR .

2.3. WA *
1980 HEFMLAL 5K Lars Hakanson N AHUTAZZ R, $eH T HIEMUTAWIEE A 5 G FE R BUE(RI)
P T VE[13].
LS EEEATRERIEN:
RI=YElL=)T/Ci=>T g— @

Hrp: COVEER | SRR, CONREHBES)R | (G REE, CoOVESR i WS E, T, vE
S i AEY TR N R A, EI RS | RS R
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Z LR EGE ] R B TR ARAE 1 — bR E(LAR 1), DAIORM R T I 2 J of 38 R A5 % o
MRAEIR S BRI T, THE IR RS S FARBUEA P Th BB R T I R [14]-
Zn=1<Cr=2<Cu=Ni=Pb=5<As=10<Cd=30<Hg=40

EHATERA TR G, S8 ELA RUE, KRS HRARENZR 2.

ZIEAMEZ R T LIEE SR AR, W HEKERRN SR RN SR H A B R AR,
GaEIE T B BN REE LRV P TR AL, R RS ORRE, ARBLL T A A R
YL AR DTRRSEARS A, R4 E N E R ARSI BT A B FR AR, 1A T ORI ITE A A - 45
AR E

2.4. BURALTE

73R origin K excel B3 B dEAT A BRAN B 2R 22
3. &R
3.1 SREMTMNESRITNGER

FRE 4, WSO A R A A, RS AT KR, AT LA i e HERE it A T
HRA MRS T (AR S X, S5 L% 3 K 1o

NI PR HERE = ot e FH AR AR5, AS [ it AR 1) 6 (B Hg AP I E AR 78 AU #R LA, 5 it B AR
JEEIAKR, BHEWHREMEERXRR., B, EEE Hy MEEASREEmS, MARREEK, HRG
TR . oA 48 i XS S 0 R RS:, %428 EN {53 HFF N: Cd> As>Ni>Cu>2Zn>Pb>Cr.

32. BN LMHNESRITNSGR
JAE —4F G, T5Ye HEAL A 2% B JE AR I BT AE AR S KB R LR 4 K& 2.

Table 2. The relation between EI, RI and degree
R2 BEESRERRNGERYSSREEXAR

El RI
{iS <40 <150
g 40~80 150~300
B AU 80~160 300~600
U 160~320 600~1200
| >320 >1200

Table 3. The results of ginkgo forest potential ecological risk assessment

+® 3. IREMBBEESKIFNEG

E! A

AT E Rl T2 80< E <160 2R 40< E <80 R EF <40
45 127.76 Hg Cd>As>Ni>Cu>2Zn>Pb>Cr
R/[}f R 6 123.28 Hg Cd > As>Ni>Cu>2Zn>Pb>Cr
bu (=150) 15 104.25 Hg Cd > As > Ni>Cu>Pb>Zn>Cr
3 99.94 Hg Cd>As>Ni>Cu>Pb>Zn>Cr
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Figure 1. Histogram of Ginkgo forest potential risk
of heavy metals
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Figure 2. Histogram of Plum forest potential risk of
heavy metals

2. BEMEEBEBEAETSKIERE

Table 4. The results of plum forest potential ecological risk assessment

& 4. HBIEMRBGBEESKEITFN

E, VTN

AL FE RI X% E! <40
3 51.7 Cd>Hg>Ni>As>Cu>2n>Cr>Pb
RIS R 45 4514 Cd>Hg > Ni>Cu>As>2zn>Cr>Pb
Rl (s150) 15 4031 Hg>Cd > Ni>Cu>As>Zn>Pb>Cr
6 38.28 Cd>Hg>Ni>As>Cu>2zn>Pb>Cr

R HERT T bt AR AR 2 05 A [ B I A P58 11 L < Jem v A 25 XU # LA, A5 A IR B 22 AN K
A e N RS 9 RS, %< J& EI{EIHEY 9: Cd > Hg > Ni> Cu > As>Zn > Cr > Ph,

4. g
T 5 YR HE AR 0 4R A B S BT KA B TSR B AR YR (bR R R )
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BEATXILE, % Se9 HIVE e AT A A P AR E, T LU A T MR A el AR . (ESRAE SEPRmE U AR O B, Jbs
WG RA Hy SR IR Rl RIS Jei ] THEEM, A e X, o THREDS
i = ARV AR A AR HOR UL, Wi I%75 P8 2 51K H IR A S U, FLMERL ™ dhiRk B, He BT EAEZS
DRSS 8 o 35 AR 2 RQ[AS] IBIE T4 AR, HEAL™ ah iP5 S A B e 2 O A R 2R S
RS o

5. &1

1) AERts i e AR Hy SRR AR al, AR S U TR 45 R R, AHEL T ol 7 FhEE
S, WAHERL™ i), R Hg RS R S AR TS Ve SR s MO A R R, &
N E R A S .

2) AL )G L3 ) RIE = BEE AL E RIS K, XA @S RIEBORH L3R h R DU & .

3) I S A 2 R A 5 3 E R TR A AR RS, T HA T RE RO A A KU A
FLUTERE -

E&InE
MR AT L AHIF 4 T N0.201109041 .
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