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BT S AE AARIE, 20K T RPNKJEREF Cdy Pby Cr. Cu. Zn. Ni. Co. Hg. As Al Se
&, AulRIH T RE TGS, e SR TR EEN KR H - 5 b 4 R T Yy
AKFHAT T V- S5 RREH: K R Cd @it AR E IR R 2, AR
R 73% CE3E 8 0. 441 mgekg-1) T Cr FINi #BFR%E A 10%4 4. 14 Cd. Pb.
Crv Cu. Zn Ml Se “P¥& &S T 5ell, FAAEGENREMRZR. Niv Co fil As
P ESWREE SEMY, Hl TR RERK, #OE S PR .
3l GB 15618-1995 —ZAr#E. —ZARHERNTL 7548 T3 SJAE NI S UE.,
SR BN, MK E HIEAE - ERENESE RBREN, S TRM-PEREER
G4, HAr Cdy Pby Cr. Cu fl Zn B sl A F A /K. RAEAEESSSE
FIREAGEIT EES BB AS KT EOH . SRR ZFEBoRINEEAS

ﬁiﬁgﬁéiyfﬁi?i@ﬁ§j<4\mﬁﬁ%ygCﬁ(66.15) >Hg (43. 47) >As (12.07) >Cu(12.03) >Pd
(8.87) >Co (5.33) Ni (4.90) >Cr (3.45) >Zn (2.28) , F&T Cd #lHg T4 @ £

HIEEIE AT 40, &% E 48 B P EE N T 40 &b TRmrE SR, R B/ME L
TREESREE, MiRmHARhSEsRE, NAHKE, WK tHESfEE
R R A5 2 . AT S92 b D PR 7K K8 ) SR B B 5 BB 47 )
2RI

£ ELJR: UMRAKEM: 500, 1

Abstract

In order to obtain the concentrations and distribution of heavy metal elements in soil of
Guazhou water source,On the basis ofGuazhousuch soil background values of heavy
metais.as Cd, Pb, Cr, Cu, Zn, Ni, Co, Hg, As and Se were measured.The degree of heavy
metals concentrations was assessed based on single factor indices and Nemero
comprehensive indices methods. The results showed that the proportion of soils samples

exceeding the Grade Il of environmental quality standard for soil of Cd was the largest

in all the elements. The over standard rates of Cd were 73% (0.441 mgekg").The Cr and
Ni which is approximately 10%.The average contents of Pb, Cr, Cd, Cu, Zn and Se were
higher than the background values and exist the surface accumulation of contamination in
three water sources. The average contents of Ni, Co and As is approximately equal to the

environmental background and presence of sampling points over the environmental
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background values because the coefficient of variation is larger. In this study, the pollution
situation of heavy metals in three water sources was evaluated against references of the
Grade [ and II of environmental quality standard for soil national standard limits and
background values of Jiangsu province soil respectively. The result showed that
Liaojiagou water sources exist heavy metal accumulation and reached minor - moderate
pollution levels, in particular, Cd, Pb, Cr, Cu and Zn has been close to or has been at the
level of early warning.Results showed that the order of the average values of the potential
ecological risk coefficient E! for the heavy metal element turned out to be the inequality
lined as Cd (66.15) >Hg (43.47) >As (12.07) >Cu (12.03) >Pd (8.87) >Co (5.33) >Ni
(4.90) >Cr (3.45) >Zn (2.28), In addition to the heavy metals Cd and Hg an average of
more than 40,which revealed that the average value of E' for each heavy metal was less
than 40, implying the slight ecological risk. Also, while the minimum value of RI was of
slight ecological risk, its maximum value was of averaged ecological risk. From an overall
point of view, the ecological risk level of the soil in the focused area was of slight
ecological risk. These results would provide partly scientific databases for the risk

management and environmental protection of this area of drinking water sources.

Key words:heavy metal; Guazhou source of drinking water; pollution evaluation; soil
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1.1 3R¥EF AR

PEUR A8 DA B PR ) A 2 At A AR T R, A IR S R K AR TS e ) L 2
RV FEEST AR AT, REMXAOKEHEHRZ, B2 S
BOK BRI THE, ERKR N LEGFUA DR 2 —, — B KSR B
i, MARR T R F. 5RO A D EZEEK, XFK
FIRERI GRSk e . HIFER, A2 X KBRS 2™ Ey5 4, KR
Wtk AR, AR RPEALAE . A 2B R H B, TolkA = rh A KB =
Hevs DL R IR AE TG 15 /K R AL R E KA A 2 BB RN VT30 . GX 4 i
PRI i) DU oK 15 e B BE R 3R . MR s G s, HEFREIAREX FIR R &R
R TE A F A, B RIHERS, iSO H S mE .. HAr, FREE R KIG G
IR, AW w3 6 7K B AGI B 23 B RO I R DA R A 2 S0 0 A 1) SR A
RRE . WHIEEEHENKSNSE, CO AN 5710t, CHaZI N 210 t, Fiilh
FE4JE Cd N 5500t, AlN2005t, Hg 1.1 Jit, As N78 Jit, B RAERE
200-300 51, SO, HEBOF K TR W AR IC (eS8 o, THABEY K SRR EE™
HN, £FRKLAE 8 AU NEEET S5 YR+ .

1.2 LR FLEMTARYLE

(1) Cd X NARISETF : e Cd X AR 1 2R BER, el T
CdENEAMRRIL L, B BHH Cafl Cd Tl (8B Eia A, WMo &I H&
AR, JEHSIERE IR, B Cafl Cd BURIIE R, C+E T4
Ca> & 742 T Ca? P E il AEPORE 2 DR A R ARSIt DAV R4
K, DNAE, 2N="1%, WAERMEEE. Ho, CdFE/NE, HIREK
Wi, CdibeslRl LT m, HILMER, RG0S, B,

(2) Hg ARG E: He Xt AMAKEHE L E S ERAERMA . RANRRIE
s TTRRARAC A % AAIK G &AL IR K K B S Se AT S BsiE B JE L Hg 4
BV EEE R N T AL Hg AR EEE « KGRI IR BT TS Yt B 5™ B A T
WL, RMTRANEEAS. VIPF I He 1y 51K R AR E

HJE Hg 2R 3 N KN B2 2 s X« ALl o XA X, 1R #
NI KRR LRIR T L Sz i PSR BT B 405 AT, AR R EUET,
GBS, 5 MR Tk,

(3) PoXf NRIIfETE: PoE ARG HITR, EXANKIEERLR AT E.
i B E I SR N ARPO R R LR AR D, 52 B NP 358 rb 3] 5 Dy dfi i PE P ) fiE
TR NERREUOK. EYIEE NI ETE DOEE T Pbs (PO IR T # %, IR T-
PAVAZ Ty A iS5, W SR, BACAIR. FTM. RS FEIR. Pbtl
Xt BRI A SR — RE I

(4) Coxt NS : DECE AL TR, ERCHENANME—Bilidts
HEVE ], BN ARG SR T ML R B A, AT RE & R A DA A
5. HAEELESIR . FAMCro ik B S IR I TTIE, Eib g Mr se A 20 i AE
He

(5) AsXF NRIIETE: TTRASHEARN AR NGB R IIFN, (HEAsI1L
BN NGB E, GIIMRE (As20:)HiE —FEERRIAST &Y. A2
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1.3 A 5C B #9 =& 3L

IR AR T KR I iy, SR 33 AN [R] <5 oo 3 1 & B S o A IR s
KIS QAR H0E . JeE D GG 75 Reda Bk UL A A S X fa B0A 0 B Jm s
GEIRDUREAT VAT, Duizeth DX AR (0 KRS 8 B DR 37 S (AR} A4 Bl
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2 MHEESFE

2.1 A 50 K B

AR FITAIE 70 1 DX 38 7E BE B 470N T 10Km - R AAE T4k L e X 20Km [ RN 7K
P, SRRV E S ORRILmE .. RMEAA 46.20km?, & HKITH e
PR TR T T /KT 5003 By, AN T EE R KIERZ —. TRPHKIE
Hu PRI Bk BRI, L EEEIK T, BEFHMKEN 3900 £ 7jt, HERZ

wF AN 40.69 Ji N . ITEERBER 1ZXIRE T IRE LR, T R FI T2 .
JE B TE THOR W 22 1S e HEG, S BOZ X I KK R GBAL, 4R
B o

2.2 A aAa SRR

TR B YR I — 2R AR X BE S R AR, R XN eI FE . ToHE= 1.
ToRUEAL, & %ﬁ%ﬁ&ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ‘!AEﬁmﬁﬁﬂ“uLmﬁﬁ(w
Kl 1), SREE 0~20cm K2 TIRIEAMEAR . &M SCREAT 3 Fes, BSREGE,
RV B B 45 1~2kg IR GFE. IREFEMEBRNAT, ZA. EHARZE, B
%H%ﬁﬁFTumHE%m,aﬁ“*ﬁ%%

FHES
& HKO
p_&
_}\Eﬁ.
P
JGH K,

B KRR R AR
2.3 HmiE 554

13 pH K EEETTRmNE 5 57
(1) 3% pH,
SEIG R kF . PHS-3 %Y pH RS 1T
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SEIG AR BREGETT 1mm SRR AT 13 20.0g, SRJE T S0mL & B ERAR
B, i 20mL 2Bk COx 7K, PASRBESSHE#E 2mim, K748 HCE 30mim J&
HEAT I E o A B AR AE N ARV VR (R R B s BRI R T Ry k) o
& 10min, BEEBOTRITIF, LB ie ™ pHe BHREOT R, BN
T EC, 2K TG, R IR A B KWt ia, BPATdkqT
BAFERIME . B 3—4 AMFES S, T RMEE IR T A e . IR
THIE pH B, BEL4ZEEE pHo 25 BARE — A/, FRbn IR IR pH. A7V E /K
LN 2.5:1,

(2) £ Cd. Pb. Cr. Cu. Zn. Nifll Co &=/ T,

SIS PR K. TAS-990AFG BY J5 T W Ui 2 Y 6 1t

SIS RE . AOH M, K HCI-HNO;-HF-HCIO4 Rk %, BEFTHERZEBWREA
M, HZERENEYERFRE, Cu. Zn R DTPA B4 — TR U /3 6.
(H pH7.3 1] DTPA-CaCl, & E R 7], AR e IR A % Cus Zn,
PR TR 23 YOG FE RN E « ) Cd Al Pb K A7 88 4P R TR 0 )6 6 BE VI 58« Crs
Ni 1 Co K KIEHEE . (TAS-990AFG M JH TWR UL/ 6T

(3) 3% Hg 1 As & & H7.

SEIG 28K AFS-933 HU R T G it

SIS R IR MRS ST, SRR—e SRR RS, A IR
BHR £, As7E KMnO4 i 40t KT 5 SnCL IR R N As®, Fi5 Ha £ Bl AsH;
SR, B ZTRETRRIETHER 2 R0 HoS, AN —F O &0, SR E S
=BT REEE, EREIE.

(4) +3% Se &8/ HT.

SEIG 28K AFS-933 B R T G it

SEERIEFE . IR N F SR R IR IR — = AIRVE AL, EVU DL R ENLECE
MU &40y Se*t, DLERER ¥ SeStih i Se*r. EFRMEZIE R, Set 5 23— &
FZEE, MR CREZEEL, EBK 376nm EAMGIRE T, PR, wOeKN
520nm, HERMES Set IRERIE . EEEE T A RKEAMYIAEN EH T, 1
H EDTA & 5B 32 Fae v %

(5) FiEES. el R REEsEREE, el BEsaEn, [
50 T8 AR HER) PRSI B, e R ZE VO <2% . SEEG 2G50 S hRvE 1A B R
FRFIRFIRA LB Fal, S2I6 KN MiliQ 4li/K.

24 FRAFIR
2.4.1 ENARA

YU ARUERAT (I B R EARAE) (GB 15618-1995) #MEM . LT (1
W EARME) (GB15618-1995) H— i brifEE 2 K3 4 [E 4095 M s it Tk}
Bl e, MOz AR R ) — 2% BRAE rTAE N St HIER S B S H i 2 — o 1ZhriE
W) AR AR N T 352 B e IR R AE, WU AR v — bR HEE AR N 2 75 52 2]
TG RIPEM RS . X T GB 15618-1995 H %A FIVEAN b e AT (4 [ 375 Ytk
DPFMEE AR ED  (3FK[2008139 5) F#lER(E. FHIMNEEIIT A TS =E
WEHIEIE NS HER,

2.4.2 W Tk
(1) BRI 8eENS L HA S B BT PP, fin s At SR T 4R 2L

P=Cy/S;
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A PSR RIS et 8 CONIRE S AL 3 5 Je W SE IR FE AR s S
RGN i WA EE S S H(H. PAEBCR, 1SR FEE ™ E, (RIERE 855K
Wz 1)

F1 DTEARREER

5% BTRS e (PO 355
0% P<l THiE
14 1<Pi<2 LTS
24 2<Pi<3 TS
3 Pi>3.0 Hig gL

(2) e a1 g a4 (P HEAAN:
P _\/(C,./S,. )ive+(c-"/.’ls")fnax

2

Koty (CFS)uetgis g s s Jete B T30, (O Jgis ety b s 5
Y H I K AE . PN FE T 4R et i P45 e AT, RN 3035 e vh
PSS R G . RN eSS RO T A R 27

(3) LA MR IEROED, T M HaKansond2 Y, 2388054 % e R A 5
SR ERENAT. AR,

Eri = ZE E =T'C,./C,

Rrf: B A2 R 4 B B E B IR AS G £ N & RV 1E A 5 X% 45
H(R3)  TONES R AN, RO T BESROERAT. O, NESE
SR €N & BATIN 2 A

2 HIBEEERIEE S R

D% GFEEREREPY FRER 15§k
I P..<0.7 B T
I 0.7<P.<1.0 L3157 NI T
I 1.0<P,<2.0 LN TIEOZ RN Y
IV 2.0<P,<3.0 i G TR B G Y
\Y P.>3.0 EREE 39 2 B Y

#3 ELRBIBELESREIE (E)) FBE
SZERBIEE (Er) i RRE SR 53

Ei Eri BEASKKRREE
<40 <105 ik
40~80 105~210 Hh &k
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80~160 210~420 I
160~320 >420 P
>320 - IR

3 £RE5H®

3IELEAELETHEE

JRINAR F 7K 5t 338 (1) B 4 4 B A 45 R AN SR AR B2 7R . 45 SRR B N
KGN RECH16.2% (Cr) , B R R RZE0839.8% (Cd) , Ui g E
CREEEZIATIEE.

WL SSHEEE RE (LA (RIS R ERAE) T — RN R ES K, 11
T IR R ) XTELTT 4, BRHgHh, Cd. Pb. Cr. CuRiZnit & & EXE
T HIAEE RE OMEEREN1.4~2.465) , JRINKIEH 3 iZsh E &R
B er B R RS B 2.2, 1.8 1.8. 2.4F12.11%; Ni. CofAsF-¥ 8 &hr T30
RESMEET, HEAT3MIGERERDL R REEOR, TR KIEH ) AsHAE 5 25050 70 8
26.0% CGKEVEFEIN6.3~24.4 mg-kg!) , HMUENi. CofAsHIH AL SALE L AT 5
H; Ses&fErFFRS. N. F. Cl. Br. Hg/MRGIERFIMEICER, AP EHENE R
MEILERZ —, RS JHBUAR IRt ER . FEXTRE i Sef il 28 S nT &, sk 5 HD
TIESe I & EIHIS T S E, s NPKIE AT 7ESeds J MR EF R

Ra NMKAKER EPESRENETE (BAL: mgkg!)

" KT TR 7KV (n=30) FEERE
R ZEam om FEE Rk SCHR8]*
Cd 0.158~0.723 39.8 0.441 0.2 0.13
Pb 31.3~94.1 27.9 62.1 35.0 26.2
Cr 100.8~206.3 16.2 160.9 90.0 77.8
Cu 36.6~124.9 332 84.2 35.0 22.3
Zn 112.3~332.5 26.5 209.9 100.0 62.6
Ni 23.8~55.1 20.6 40.3 40.0 26.7
Co 8.7~19.0 19.5 13.4 - 12.6
Hg 0.052~0.226 26.1 0.163 0.15 0.29
As 6.3~24.4 26.0 18.0 15.0 10.0
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B2 BEHFRTESRNSE

GG MPNCRFE SALFE R pHIE, KE&E S ES (LEMERERME) F— s
TR — RARERRAE AT LE X, SRR &S E EEA XA S (&3 Fros. HEW
s, KR IR S R Cd S I AR AR AR 2, TRPKIRBC AR L 2
LEoNT73% P38 880441 mgkg) , HIRKZZn. PoMICu, P8R 2557 830%-
20%7FH18%, T CrAINGEE I — e br #E IR S AL LU 10% /245 . Coy AsHlSe s B35 R
A baE, A I K IR M = 3 R ) CofN AsHH 24 EL 9 i A A B AR AE, X
A R85 1% X 3 I I T AR AR K.

100 R0t (5250500
R % B R
[ [R5 ]
1 K335 i
25
] 27% ofelely
lePetotetet 0; > N
lo2etodele! 505255654
Sereasess [R50
.‘ofofo!o?o‘!;

80

0,
60 -
b 1750:%8.¢,
R0

0%&’

93%

TRPREER GETHE (%)

40 - 7%
73%

KO
R
R sstesese
0,
20 N
20%
d
é7% 3%
(1]
O 1 1 -

1 ] 1
Cd Pb Cr Cu Zn Ni Co Hg As Se

[BZE Ciz—gibiiE MBS B <Ci< 2 britE Ci<M g5 £
B3 WHRAE RALRE M &R S B ST EE SEM Z brE Eb Xt Hu )

32 4575 £ IKIFHN

MR AR BRI 5 Qe Fe B Je Mg 2 25 G5 G 3B B 0 R J7, e i ( HIEIR IR R
EANME) —ARE. RARERNVL A TS S EE AT S IRE, THR S R IERS.
gERRE, R —FAREE T S RE, TRKEH 138 Cd. Pb. Cr. CufliZn
[P R -5 QR Ba AL T 1.4~2.4 2 T8), Ui B KR IR & RN E EN S,
JUHRECd. Cuflizn, B THEREGY-EiTY, KT HNi. Co. Hg. AsH
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Rl F5 4B 5 T-0.9~1 275 2 1, JB TR Je-i5 Juikds . BmARHgMAsA T4 44
W%, HETEMNEERECK, FIEERRLEERLR, HREBAWN 5| .
it Lol s, X IHg A TSR E Y. SelENshikw I E 770
FHMHEYA R E R iR, AT (EE T ES RPN E AR E) +
IS BT FE (100 mg-kg?) , #Se NS 5. XFT RMEE LE S5 YR KL,
JRIM AR 3PN T2 45 47, i3 — 20U B 38 O 2 B R ks e sl rh 25 AR VT e 45
BT B SAEAE A SR, W KR PN, T340, W I O 2 B8 ™ 5
S I RAREE NN SRS, MK I 38 O 2 B 5 e .

SR, TRINAKYEH IR — ERRE N E LR BRI N, b TRE-fhER
B ek, R Cd. Pby Cr. CufliZn, CUERELCAL T T K.

#5  JRINALAR A K VG e 338 b B 4 R VS e s

BRTIHIRER (P)

ST LRES : Py
Cd Pb Cr Cu Zn Ni Co Hg As
Kyrn OB 15618-1995—Z¢bsifE 22 1.8 18 24 21 1.0 - 1.1 12 21

KR LA 3 5l 34 24 21 38 34 15 1.1 06 138 3.1

it GB 15618-1995—Z¢fr#E 1.5 0.8 0.8 0.8 08 08 03 03 06 1.2

3. 3B A A SRS IEH

IRV A B REAREOEIATIEN . I (R6) W LUR H 4 8 LRI EA BN

K Cd>Hg >As> Cu>Pb>Co>Ni>Cr>Zn, H i H 48 CAE A2 KB a s ME N

23.7, FRAEAN108.45, FTHME NG66.15, BT HEE/ERESFERE, MiHgH e
ASTRECT I N43.47, )R T SEEERGFEE
xR 6 BEASREEERS

ARH Cd Pd Cr Cu Zn Ni Co Hg As RI

B/ME 237 524 274 523 .12 3.18 345 13.87 447 63
AfE 10845 13.66 481 17.87 333 681 802 57.87 1627 237.09

E,
FYME 6615 887 3.57 12.03 201 504 533 4347 12.07 158.63
fEHEREE HE & & & & & & W& & W&
3.4 £

(1) JRPKJEHL I &R S ' MEBECN T, AR TR R E . KIE
i+ hCd. Pb. Cr. Cu. ZnfiISe ¥ & BXB R Rl, FESRINEZH
£ Niv CofllAsHIA M id AR FE.

(2) RH—BAEMGEN S IEE, KIEE 225 s P S5 g, 5
PAEES I, JRPK I HIEZ B S g . SAACRUE, TR KR 3 77—
EREMESERPEN, & TRE-PEREREEKFE, HHCd. Pby Cr. Cu
AZn BT 8L ELAL T T KT

(3) KBS KT LN T X IR E SRS ETE, A
HNZXAEPb. Cr. Cu. Zn. Ni. Co. AsHIEE IR T 40, JB TR XL
FE, MCd. Hgf A KUK B EE 40380 7] Ay vh 25 ) A= 45 B R .
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