B=+% £ OB ¥ M Vol.30 No.1
—OONEH:72-78 Acta Geoscientica Sinica Feb. 2009: 72-78

www.cagsbulletin.com  www. i ERZ21R.com

A= TNAEY K15 Pb W 4HE

Em#D, 2480, gm4, % 2", & 2V
$AFD, RAFD, HHL
DFEREBFEY TR BB, LR 100037;

P EEL BRI YHEBRBDL, dLE 100083;
NHFHRKEMBEBE, HHEEF 130021;
4B T IL b B 7 BE, dbiE 100029

B B RAZSRBGLNEZFLTAEY K845 P HESE R, Bdsi R s RyNSE
SR AFHESBGE, EREHSTH XK -85 pb XA ERR, KFHER L EIREREREE),
Pb MR EBER 1.77 15, FISMEMIRA 19 15, HEIHERR Po WERRESSHETRERIRES . #
BAsik, Bl iES . MERTSMEN, HPKES P SHEMKREHELR, L8P Pb ESSEKK
HRESS>BBREB>EHEET>ANERE>BTLERAESKEBE, FHEAUSKES. BFXEHE5HK
MESZMSEEER, M2 ERRIKEEEEHENE XEEF.

XBR: B8y, ER; BEMW; S46RE; 2HEW

FES¥S: X141 XEEFESE: A XBHS: 1006-3021(2009)01-72-07

Distribution of Pb in Soils of the Jinding Pb-Zn Deposit, Lanping,
Yunnan Province

LI Rui-ping", WANG An-jian", CAO Dian-hua”, GENG Nuo”, GAO Lan"
ZOU Wei-lei?, ZHAO Yi-xin”, XIU Qun-ye'*

1) Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037,
2) China Aero Geophysical Survey and Remote Sensing Center for Land and Resources, Beijing 100083;
3) School of Materials Science and Engineering of Jilin Universty, Changchun, Jilin 130021;
4) Institute of Geology for Nuclear Industry, Beijing 100029

Abstract: The speciation of Pb in soils of the Jinding Pb-Zn deposit was analyzed by sequential extraction proce-
dure, and the distribution and speciation variability of Pb were studied by geostatistics. The results show that most
soils in Jinding area are contaminated by Pb. According to the soil environmental quality standard(ClassIi ), the

median content of Pb is 1.77 times higher, while the mean content is 19 times higher. Distribution of Pb shows that
the pollutants are influenced by the distribution of the deposit, the terrain variation, the mining activity, and the
rivers, and that the water-soluble faction of Pb is especially affected by the distribution of plants and rivers. The
general trend of Pb in soils is residual>carbonate>Fe-Mn oxide>organic>exchangeable>water-soluble. As the
available fraction of Pb is rather high in Lanping area, there exists considerable Potential danger in Lanping area
and Beijiang river valley.
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3P AR RBRIELT/ TR, FEE
K, AL REEYBRBRGERE, 55 B
Pb — M ZPFRE . WALE R EREANE, JLEH
UREFANRE, BPSPRNERE. OAF
%. HILRG(BRE). BRERAS, HESIERAR
75 (Emory et al., 1999; Gonzales etal., 1999; %
%%, 2000; DKkR{, 2001; Sabyetal., 2006).

I BE—HYREPELERAORRENNEYDE
#, FMUERESEEX, EARE LRAHESS
ke, ARNESEERNRARERN, EEY
WEESRMTFE . THREARFOER K
. 1995; HEME, 2005; SHE, 2006), %iF
STHBET EREENELEHANBRKNBEY,
B ER 2.53x10°t B 1.30x10°t, 48 1.7x10°t,
HEHTE 6.8 km® WH XHEAN, 80%LL ErATLITER
FR. SE7HREFRK. £=E2xABEFRE
BRTESRBREY, PEEBRVATHFERREMNE
EEYREEREH, 2002; BAEE%, 2002; B
A, 2005). Rifi, UEHREZEPTELZRES
Bi5Y, XESHAETIES.

AR F H B G 3 2 O B R B T L =S i
RFEBANR—FEFHARTE, B Z0#
KT L ERE . FRA2ES M AP (Mcgrath et al.,
2004; Largueche, 2006; ®EAR%E, 2006; L
%, 2007; BOAES, 2007; H4ETI%, 2007;
B, 2007), E M EEPRESRILERSHM
GitE@AHRE., BERABBSE T FHERREE
AT R WP ELRITE PO ISR HETEE.
BB, 44 Po REMLEIE BHREE = M4,
AU HATRERN . ABEPRNSERFERR
X, P RKAhMEESRIT R ATREF A
MESBERSBRAEIER.

2FSTEHF RANTZEERIERKER
MLIFESTER 3.5 km, SHTERIENHTK
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B1 =HEHTREREGEIREE, 2007)
Fig. 1 Geological map of the Jinding Pb-Zn deposit in
Lanping (modified from Wang et al., 2007)
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FRERSMT. 3 0.3 pg/ml,

1.2 BESH BUBAL B R A HTTE SPSS 13.0, Excel 2003 #
BEMELRPTRNEELSRSEHERE  SURFERS8.O FE TR

HTEERMFEBHEEEH, S45YIHEAR,

¥ Tessier(197)B M A HESIRMPE L, B
TR RFEREESERBURRF 2 A ME
. HMCERSRBGRABREGIOT

KER: 10g HH TR, I 100 ml BEF
Z#k , ERGUL LIRS 0.5 h(dR B3 180 t/min),
BI04 83(2400 t/min)10 min, HWME Pb, AEY
HeEmPRA,

BFXHRS: THE—-ABEDHMA 1 moll B
MgClL(pH=7)%# 100 ml, ZEHRHGYLL#&S 0.5 h(k
5% 180 r/min), B.>4) 25 (2400 r/min)10 min, ?ﬁ
WHE Pb, ANEYBEMRPREA,

BRREE: FHFR-ABYPMA 1 molL &
NaAc(pH=5)100 ml, ZE®RFHH LIk 2 hdRFHE
180 t/min), B§.0>4)>5(2400 r/min)10 min, &I E
Pb, ANEYBERTRH.

HIEEE: THER=EABYPMA 1 moll B
Na,P,0;(pH=10)100 ml, 7E{#RFHH EIRF 2 h(RHM
% 180 r/min), B.L>4>3E(2400 r/min)10 min, &M
%E Pb, REYBAMPRH,

FHSES: TEROUAREYHMA 100 ml B
LB B H2(0.25 mol/l NH,OH + HCI-0.25 moll
HCI), 7 50~60°C LA %18 3 h, B/ 30 min B
#£ 1 min, B.C4BI(2400 /min)10 min, HEHIE
Pb, REWEERPREH.

RES: BERIAEYRY, F 105 CTHTF,
BEHiES, B HF(S ml)-HCI(10 ml)-HNO3(3 ml)-
HCIO,(1 mD)in#A4 8, &AL 10%7E U5 E Pb,

Pb 7K AR WX &R AFS-230, K}
P4 0.05 ng/ml, FALEARA AAS-9442, KR

2 1P ERESSHE

2.1 i Pb & RGIHST
ERERLERERERE(NR), LT
X e 138 227 MEER T, 6T HIFE 5 (149 )BT,
HP 34%MHE 5 (80 MR 10 5L E, BE B
623 £, &5 YAER™HE,
MG BEEER DVRE, 24080 LERESP
Pb & E7F 58.93~312452.00 mg/kg Z ], &TAH K +
B4 Pb SERMREREN 27848.65, BRERN
2.79, A K 9993.31 mgkg, FR{EN 1381.01
mgkg, WAMEBRHERB T ELIETHET X,
P TETENERSHAEEMRK, L8P Pb 4
WEEARYS, X5F =REF T XFE L
ELB=ETHEMEWRA X, HRERLHF
HREREZ), Pb AP AERR 1.77 14, WFE
BEHAFS 1945, FOESRNEREREELIEH
FOfH, HEHEEZY X85 Pb MR AHEN
EwmHELR,
2.2 it Pb AL RGIHEE
SMERERERHGE 1, 2P RLHH Po
BEEHTEHEEERBKR. KBS Pb R 209
mg/kg (0~ 122.78 mg/kg), B§FZ#HS Pbh 124.13
mg/kg (0~ 3728.80 mg/kg), BRERELA Pb X 2259.68
mg/kg (5.44 ~ 68610.00 mg/kg), FHLLEEAE Pb H
723.76 mg/kg (0 ~ 12534.00 mg/kg), EHESES Pb
147192 mg/kg (5.10 ~ 47520.00 mg/kg), RA
Pb 2} 5232.25 mg/kg (16.96 ~ 219495.00 mg/kg).
MNEHERE, ¥+ Po RASSLEMN
52%, BEERRESAFHEESTERE 10°

1 ZHABTXLIND P R BSiT
Table 1 Statistics of Pb concentration in the soil of the Lanping Pb-Zn deposits

0=227 (mg/kg) T AL {E =®/ME BRKE RERE ERRE  RE L:3; 4
KES 2.09 0.20 0.00 12278 11.00 5.27 8.79 84.38
LR T 124.13 35.15 0.00 3728.80 358.76 2.89 7.05 58.78
BRRES 2259.68 312.55 5.44 68610.00 6192.27 2.74 7.22 66.06
ENGAE 723.76 136.50 0.00 12534.00 1839.85 2.54 4.49 21.59
BHEES 1471.92 243.75 5.10 47520.00 4303.69 2.92 7.14 64.66
RES 5232.25 296.68 16.96 219495.00 18420.62 3.52 8.51 88.26
B 9993.31 1449.66 58.93 312451.54 27848.64 2.19 7.34 68.55
BEEBS 2385.90 442,68 7.26 69476.54 6339.94 2.66 6.99 62.64
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mg/kg HBR, ANEAENBTFLHREE 10°
mg/kg BB, KESTRHEKE 10' mgkg H &
Fo BEMEETBMFRRABRBES>KRES>TE
HHRES>ANERB>BTXRAESKES HAE
5¥HEAL, Pb S BEBR—RER, FEBR
EBERTRASMES 1 61, HibkF—&, £
P XL P RRESSELRSE, LRES
STWBHYE . F Pb BR—H, RRRESNERR
BEE252F, BRERK,
23 EMAXLMPh tREFAESHEALH
231 L PO HZESNH

M Pb 7S EIFEE S 76 B (B 2) A AEH, Pb
BRAHERSRR, KREEK, ERERK, 53E
BLFH R TR W Pb ISR T E
ERAUTILFE: BREERSH KM HETH
X, EREBETT KRNI Po TR L AEMEX, o
7R, RELGB. @) fi&TFih, Pb 555
iz ERRNEE. 8FERREET
FR&zEMT ARRSE T REER, FAMKE
RBESHHESBRRLTES, BELTRSHR
BRERBRRBAEY, AT KbEE0sET
SREFME. BIZEERER, BSRIGE
WK F 7 1 Tl R REA T 8. Po TRBEE
ZARTWESNER, R, & BAEFEA
Ay iE R IR

gg° 25° 99° 26

H2 ZHITHHAHTELMD P HERH
Fig.2 Distribution of Pb in the soil of the Jinding Pb-Zn deposit

232 1BhPOHARRAEESH

RS, ANELS. BHEES. RES
BRI Pb B MR B EIRHEG0 mg/kg) HERIFT
i, M Pb AT E (A 3)%E, ELTF X
X AR, ~HESHNESERCLELLER
#, HBNELRRE, RRESHREERLK,
HEKARES, BRIBEHEES.

RESMBRRESSE pb BEHLH(E 2)FA
—H BRESTERAT AR TR BHLER,
PRI EPERMUBH, BINZBREKKRE
TRLER, FETAVEFEAEHALEIR
YERSABERRREATRERNALET
(PbCO5), EHZKX P BREEES ST EHLEH.

BTXHSs. BHEEESURANESESNY
WRE, SEERNMGHXERE, WRZV &Y
HEWLRER,

HEHAES, KBESE5RRMAERERK,
SAEHR, £ BALEMBLRTFHER. Bl
BFALT T BREALBKRALEET, HEEK
R, HYREERHELIBRY, SMEYERES
BB BHEREENE BRI ER), Ry a 4
KPRARLH DA VIR W E B LR, K
BUBFFTERSEERERNESYRREE—,
1984), BHEZMEAN KBS T ELET . Rk
ZHBENREW, R EERSTRLER, Bt Pb
WAV S BEZRBE A AHE LR, HFRBE
AR R .

24 BESHHSIHR

EEATHERMTE—EREE—HHE,
THRAFBYHESRNVELEREERNE LS
B 3E (Gambrell et al., 1994), AZSIEBH: (Shuman,
1985), E A0 B #H EE R (2005 AT L AR
K. THE BB Tessier(1979)H AR RER
Bk &% 22 i B i 39 BCR =24 Bk, Ure(1993)
¥E BCR 8k FHIL R TR #E S, 0 BCR K
FUAABBESER . MAESHEEHRXNRES
ERHYTAKYKPHKES. BFEHRE5Kk
MIAZ A, FEASTHEX 3 B2 MENNIR
BAERARME TR X+ BAEHTHT,

M P WFRBARETRETEEREE 1),
Pb HMASAEE 7.26~69476.54 mg/kg, Hii{E
439.11 mg/kg K3 EFK - BRI F BRI %)
87.4%, V3 238590 mg/kg, BEBETNE LR
W 377%,
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Fig. 3 Distribution of Pb fractions in the soil of the Jinding Pb-Zn deposit

LB RKBEBE. WERW, I KRHRL
ERRBETAAEE, LRPVEETERARER
TR, TR AT ET X EILE ARSI R,
ERHERERSBREENAST OBETH
FRE, BEAKERETEA, ERENTHEY
HRET KRR E, BiMh TEHEMHLS
YERER, IBIBRPLESEE LT YR,
UBRPIKERE e, AT LAY SRR SR R B8
#(PbCO;), B HAXAIBPHMTHEIH
H AR, HRE Xian(1989). FI(2004)FEHRK KA
LA pHEMN 7.0 B E 455 8F, BTRHREFH
Cd. Zn, Pb i, 5mMELEEH Cd. Zo, Pb
. Mench 5(1994)5 8, BERTEEK, HEYD
P 80% MBS, I SiE YR RSB
YVRESERERESMELSESR, FBE

MEFXHRS “BAK” WESRBRAMEM, WA
KRBT SEAT YL, BREFHTRHIER
HREEHT, HEARERLEGT R 10°6F, &
FRERETYHR 10° ~ 10° f£(Chou et al., 1989;
Alkattan et al., 1998; ¥ITHR%E, 2003), H4EH
MRERRLFTET S5HEY AN, B TERET A
=8, TEY HRLEESIMR(E¥EE, 2000),
Rt ER2F+EREEREE, ATELRNE
BUR, EXREERARISRERLELERY, ¥
BV RPEEHEEKY, Y8305 pH RS,
RERW ., BRET LK HES . HEF M RL
FE. UREEKEGYWE, BENESHESH
BEHESRG, ELREHESHRBMMT 2 P88
FEAMALFERHMIERBEAABENE X
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3 HFR5AR

(1) BERHER LA XL Pb BH™
H, ¥BRER A ERERED Po ¢ TR,
227 AR 149 MR AERR, H 80 MES
IRk 10 L L, BEBR 623 ff. Pb FHERN
999331 mg/kg, #Eid MEIRHE 19 £, FAMEN
1449.66 mg/kg, #id MEARHE 1.77 15, FHEHR
BREAEHEHEER, BRABREERRE.

(2) Po AAESTBEREKR, URASHR
ZEEBREMN 52%, BERRESHEEKESRNA
10° mghkg BER, AHNLEAEHBEFLHRER
10°> mg/kg %, KBSTBHHBMEN 10" mg/kg
WEE.

GHEEAHER Pb BRILFHERETF X £
K, BRYRHEESMZY EKER. BBk,
HEERMEBOEH, ETEIHR . AL
FHR. KRFBRERBEEFLER, KX
B RMAmREABRER, KRAT. HERE
HEKBEMENEAAELEERR,

@ BREMNEEARES. 59 XRERELEH
BERXRBRTFVNEABRRES, BESHGERN
—B, #S5EEAHHXEEE. MIEHERHE
BENEES. AVEES. BTFXHAESEEN
TREUR N EE, FHHEREMA KBS MBN
B#, 5ERAGEREK,

(5) ZHETF K Pb WHRBARAEKES . B
FRBEASHRESZM Y BILEH, Y8R5
pH REAEET, TP HEH#ASKENM, X259
KEMIIHBEABEMNERIRERE,
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