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Assessment on Heavy Metals Contaminations of Sugarcane Soil in Guangxi Province by the Geo—accumulation
Index and Potential Ecological Risk Index
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Abstract: Assessment of heavy metals contaminations of sugarcane soil in Guangxi Province was conducted by the geo—accumulation index
and potential ecological risk index respectively. The results showed the relative degree of geo—accumulation index was in order of Cd>Zn>
Pb>Cu, while the potential ecological risk index was in order of Cd >Pb>Cu>Zn, the influence of Zn was changed. Both of the evaluation
methods could get different conclusions. The sugarcane soil was characterized by no contamination of geo—accumulation index and posed low
hazard by potential ecological risk index. The potential ecological risk index consider not only the exogenous enrichment of heavy metals, but
also the effects of different biological toxicity of heavy metals, so it would be more reasonable.
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R it SR AR XA 3B v v D e VT 30 % 1 R
T, A IR R, DU SR LR AE , Hh R R A
Bz, AR ACER L LT LR B —38 58, J& T 1L 5 P R
BRI ArA 7 L, W R AR T A S BRI S -
I RN 1693 m, FieflEHRCN 149 mo FEFCREE XS
i & 3 A A X, AR R bR —a hy
19.9 °C, LFRILX R T 15.7 °C, 4584 H BEAS%K 145.1 h,
AR RPBHERST A 98.89 keal -m, AP HRERT iE 1389~
1750 mm,
12 HEHAHRESLIE
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108°14'42"E [WAFFREH , - HERFEHE REAF66T m? (A%
A T ARAEE S, A 5 AR 2498 25.8 mx25.8 m, i
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Table 1 Standard of soil environment quality(mg-kg™)

FalE FrifE
pH<6.5 pH 6.5~7.5 pH>7.5
Cu 50 100 100
Zn 200 250 300
Pb 250 300 350
Cd 0.3 0.3 0.6

L5 #EMFE
1.5.1 HufH B8 H0L
AR R G EE (1) F2 8 ] v % R~ DT AR

WEFE I B BF 24 5 Muller £ 1969 442 H #9 — FhF 5T
KRG A T Y i — A A AR AR R
FRECGE AN L3 rh E A a5 YR 0 SRR B Rl
FVEDW . RUAIZOT AMA S 8T AR T5 YL R MR
HERAEF X SE R, 5 8 T T B AABUAE
FART gD | 2R s M AR S ry e o iR SR8 502
BT LI E SRS Ry, H 5 h7
£ Q= R = N /N Wy S

Cn
1.5BE,
K C, oMM TR n MWREE, BE, O 335 i
AR TRBRAEE, B 1.5 BRI R ECHTERR
KA 25 AT e RS SHER AR S ).

R2 MRREHETREESR

Table 2 The geo—accumulation index and classification of

Igeo :logz

pollution degree

A AR H (1) % TR
1,.<0 0 Jeim Y
0<l,, <1 1 TR e - AT
1<l,,<2 2 rp A Y
2<I,,<3 3 AR TG Y
3<l,,<4 4 T Y
4<l,,<5 5 R TS Y
5<l,<10 6 e 7 B 5 G

1.5.2 WA fa B MR HE R0k
V1 7 5 1 46 B B 2% Hakanson T
1980 A8 37 [ — 417 FHUUR SRy 78 R 75 3
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A PO BRI TS YR B, Coh 4 SR vk S
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ADfaFEFRE Hro Btk KR H] Hakanson il &
BRI AL T 4 S s e i R B PN R, 2
Zn=1,Cu=Pb=5, Cd=30,
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21 ERREREENMN

ST ST L DX H 38 pH (X A B u R
HAYZERL IR 40 WF 4 ] LI ST i X 1 4
i) pH {ETE N 2.96~7.32, 5T HLIX 1 FE 4 )8 o0
R (mg-kg? )JERI 514 Cu J2& 8~42;Zn K140~
1074;Pb 3}y 20~885;Cd Jy 0.07~3.48, WFF¥HhIX 133

2

HE 480K, Cu.Zn Pb Cd 7 & [ Y {E 5051 A
17,106,164 .0.18 mg-kg™, HAFIIEHERLEFEFRLE By
FEARTE RN . iZ XIS pH (B A Cu 1975 55 2505071
H 0.19%F10.37% , Higx iy 3 M4 R T E NS R &R
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Table 5 Evaluation results of geo—accumulation index

L Cu Zn Pb Cd
/ME -4.09 -2.89 -4.22 -2.77
o] -0.85 1.52 1.24 2.95
i -2.29 -1.95 -2.08 -1.68
FHME -2.26 -1.79 -1.92 -1.63

SRt T R ST AR SRS Y g L
HGEIT T % XA 4R 0 R 1) B A5 50 A
R OHGERPE IR 6. TR 6 15U IR I 45
RATARR] . ZIXIEE S Cu Zn Pb A1 Cd Y75 bl
RN 0% 2.62% 11.11% 1 3.91% , Hid 1.31%
() Zn .9.15%) Pb F1 2.61%M1 Cd 52 3| T % - 25
150, 1.31%1% Zn  1.96%1#) Pb 1 0.65%1) Cd 23] T
HAETG Y, 0.65% 11 Cd 52 8| T h&E-smi5 g,

RI EERERBEESREERSORXEAR

Table 3 The relation between heavy metals potential pollution and classification

BT R TE A S USRS E: HLPE G S A A KU A

Z A G L AR A AR B RI

AL S U PR

E,<40 1% RI<150 1%
40<FE <80 H 150<RI<300 H
80<FE <160 B 300<RI<600 0
160<FE; <320 0 600=<R/ JEEE
320<E S
R4 TEpHEREEERTRAE (ng-kgh)
Table 4 Heavy metals contents and pH values in the study area(mg-kg™)
JiH T/ ME IDONII T FHE FRUED2E AR5 R HU %
pH & 2.96 7.32 4.14 435 0.81 0.19
Cu 8 42 15 17 6.36 0.37
Zn 40 1074 78 106 110.36 1.04
Pb 20 885 96 164 182.71 111
Cd 0.07 3.48 0.14 0.18 0.29 1.60
1 :n=153,
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Table 6 The distribution of geo—accumulation index grading frequency( % )
HE)E RIS IR -rp A AT g AT SRS G M- E SR RS
Cu 100.00 0 0 0 0 0 0
Zn 97.38 1.31 1.31 0 0 0 0
Pb 88.89 9.15 1.96 0 0 0 0
Cd 96.09 2.61 0.65 0.65 0 0 0

PL_E A TEAN 45 5 3% B 0 FH A2 75 4 g V5 YL i A6
B P AMEREU N, (HRBERE ) VIR IR 2 U AN K
EE AR PRI VS YL ) L H 350 8 AR T T K A
ST IR B s AR b SRR SR AR
AT 25 BT L s A 2540 B 2k e T L A TE ALY Y
FHLTE Yo% B AE 458 Al — 2 Bl HE s DA % 22 b
W PR PR TR AR RGN, %o 7 FH Y B4 V5 YL I &
15 R o
2.3 BEESKEIEEENIENER

FF 5% b DX RE H -8 4 PP G e R E A S
KBS FEETTI GE P2 5, R 7. ISR 7 AT LIS 3,
WA AE RIS BOR T , B 8 4 & W 7 XU 6 25
Cu.Zn Pb Fl Cd #AAREETS Y 255 A R T TE
ARG FEIRE(RD BN AR5 Y, o5 YA B i o
FNFIHH : Cd>Pb>Cu>Zn,

R 7T BEESNRIEHITNER

Table 7 Evaluation results of potential ecological risk index

StHH  Cu(E)  Zn(E)  Ph(E)  Cd(E) RI
RRME 4.16 4.30 17.70 348.00 359.18
/M 0.44 0.20 0.40 6.60 10.20

FP ol 1.53 0.39 1.77 14.00 17.78
SEHE 1.68 0.52 3.26 18.16 23.63

Rk —A T AR ARG I O A A A RV TS Y 1 2
B GT T XIS E 4 8 U R I A S
BB PR LG4 SRR I 3R 80 N 8 1544y
PORH R EE R AT A5 2] AEBFFERE H 3 Cu Zn FTPD
FRRAREE TS Y B EA DA ER /N B8R Cd 751X
WF9E X A e A S e kg ok, P R fa &
E M H 4 A BN :96.09% (2.61% 0.65% 0% .
0.65% BN Y. GZAFEMAHESRILR
HRELEASEE RN AR S HE NI
PIZER REfaE PEASAE BREASEE &
FEAENfEE JCEASEENE AN :93.47%,
3.92%.1.96% 0% .0.65% , B A AR BEVEAEAE G H

&8 BEATSHNRIEHASRIENTHR(%)
Table 8 The distribution of potential ecological risk

index grading frequency( %)

iH ik ik W & JEE
Cu 100 0 0 0 0
In 100 0 0 0 0
Pb 100 0 0 0 0
Cd 96.09 2.61 0.65 0.00 0.65
RI 93.47 3.92 1.96 0.00 0.65

DL EPEA S5 R RB x A R X 22 3] T
Cd W53, FZb X KR R a 4 B X i i
2, WK JRE A1 B o A B VR e N E S 3 A AT RE S I
Ab, HRERT DL Z AR B AR, HREAR REE RSO =
£ Cd oo, WA FMEAE IR A3, TP RSB ITR
(A SRR o A PRI FH (%) AT R A R , X% 05
PRI LA B A0, SR IBORE I 5 it LA 45 il 3 v 9 B2 4
ICE
24 2 A ETEME RIS

VNI X SR 3 4 R EE 4 s AR RE 5
A S AL FE R B AR5 R 0N W3R 9. H
9 AT UL PRI VR I A AR 25 57 1 X B AR
ZHR R 3 Cu Zn Pb Fl Cd 4 FHOC R BFAAT
TEVG IGO0 Ve A A e B R i A A
IR EE VS Y 0, FLI R AT RE R & 2% RSN 4
JE )RR 1 e & e LAt A% 8 TR IR 4
JE AR . ILAN  FE 4 FhoT RIS YL rE TR 55
My A, Zn SR SSHE P MAFTEZE S o W T Zn V544
SR SSHEP 22 5, R Zn E S R d M R ORI TTE
HTE AR G R BN, T B e A S faF
JE fefk

3 it

(DTEZIFFE XA FE S, 4 FhE SR iR &
(78 5 R BAF IR R I 25 5 A8 SRR B 1 3R 55y - Cd>
Pb>Zn>Cu, A 58 Cd P Zn A9 LS 72
JER AR5 RBCER KT 1 H R R ] B2 9% X I 4R
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Table 9 Pollution rating of four heavy metals by two evaluation methods

A T
Cu 7n Ph Cd
T -2.26 -1.79 -1.92 -1.63
MO R A T SR K5 Fe e Fe e
E 1.68 0.52 3.26 18.16
WA A U B e S e e G iE T T

KU, LW AT RZ WA O a R IX, S EUK
o R S N, HAZ DI AT 52 B S R
SRR L 32 ) E SR T e, B T et X P s a7
JEE G R S AR 22 5 AP A TR A 6 S 3
M s AN 7T 220

(2)IZWFFEIX IR Cd 275 e A FE BE AR X g, A
/NI M X 52 B R LA B TS5 T

(3)IZMTTE DI - 4 s PR TR A A S FE R AL
(RD) KE AL F AR5 YRR L, /N oAb T JEE L
BIE Y X FEEIEH T Cd WEA S G FE REGH %
e, Cd AP G Ftf

(MR FEIEROEN F2HIE TN E RS
SR, A A S F AR AR I F3e 25 i T A
Al E 2 B AR R SR . AL R IR AR ST
AR B PPO A R S i AR , RS RE H
S GRS R R TS G

(5) B AR AE A 259G T 15 B P 45 2R s R
SIER PP A R S e R PR SR A S
Je Z R AL REE A4S 2R, an - pH A HLSUR o>
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