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IRFWR,HE K¥ 410083;;5. zHANAAER LB, =8 B  652100)

B U E S X KRR TR R 458 B R Al 3t 5 IR 3 R E B ST LR, 1
$ X SR IRIE IR FEHEAT TIRABIE , 31 AFFEF FCA BHIL A PN 4~ 1A K X BUBMBERL 23R4T T &
GFH B TAIERIX 630 km® FEIN KRB BRI EFE G R RS, KEERAHE—FHEOEXR

B, WAZEZHRENERARGE, NIIEEBHER.

RBIR : KIFAIRALE  FBIRIL S TR EE: SRS % FCA, =B A

HESES: P632 XRARIRE: A

A EMAE R A 2 IR R R R Lt B X,
BURKE. BERELWL, RENBL 10 km, 1§
EA 2740 m, BIRAE RO H W EHE, REES
IHZ7 40 km, #IRAL 150 m, J& B L B US4, 4F
WRR15.8C. AR B 5.9 2% ™.8
EEEEEN, EREELNGE, A EREEN
R L, MHEAR R R BET LR, LIg A E
ML L2BREMIBERT CENER, k2
TrRREFEE FESREEGCHBEHR, TERA
A=EATE:OLRELRISR KLRKME;Q
WHEASETE B RERE; OBST B R™
B MTRRT . HERRUAYNESR (B
R ) BRYIFH R B M. B7E 20 42 60 48,1
HHY TR YA MR AERTET A LSEK X
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1979 &£, 2 EHEEN RS T Xk
#EFEHH R (RGNR) , HRIEE = T PEHE L&
Bl 2/3, KB T B FHR T EIET ™, 0%
KRR H 4280 4 HESRANTTEIER
LRI X BV s BR 1L £ BE R, RGNR 247y 39
AMEERBFSANEREYESHFEDEX, TR
HEERALRE(ERE) IMETETHE (AR
), MU IR % T =8 &, o] FiE sk {b
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FEERE () B ; R MR S T 1990 SR TR T RIS
BEZ IR RAE, R 1T 2 BRI BRI ¥
W M4 iR R0 ; 22 R S H LR A PR 1T
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2006 4EF AL E BT R ABIRERE

WETEEYHRAESLT WA HBK
KB IR TR AT RGP RA KX AFLE
Cr.Ni Co S EMWBRIFME TR, BREFH
TR Hg TEXRANBHT RIS, BN 4K
39 M EPEREREMITTE As.Cd.Pb F WEERFH
TR U Th URABLEHEITTE CuZn.Sn %9
AN TREENNABR A EITRITE,

3 EERRRAT ERERBRSGE

RETFLHEPHTR IR TRE REHR,
1982 #1 1986 SFEBRAKII A AL “LH &
AR B RIRE AT TTROOR A, AR T (3R 5%

®1 tTHRERBRE 10-6
%3 —% —% =%
+pHE | ARAYR | <6.5 | 6.6~7.5 | 7.5 |>6.5
Cd 0.2 0.30 0.60 1.0
Hg 0.15 0.30 0.50 1.0 | 1.5
7k H 0.5 30 25 20 30
Ae Eib 0.5 40 30 25 40
Ca RHE% 35 50 100 100 | 400
RiE - 150 200 200 | 400
Pb 35 250 300 350 | 500
. KH 9% 250 300 350 | 400
B 90 150 200 250 | 300
Zn 100 200 250 300 | 500
Ni 40 40 50 60 200

EOFRBEMY;QELR(BTER=M) MBS
&t EATHEF(—M)ZHhE >S5 cmol/kg 1+, #E <5 cmol/
ke, FUARHE(E Jo 3 9 (A A 2 3 ; G/K B AR 1M R S IR B Ao
FHAKBE, BRBRBE,

BEREFEEM (PELETEERE) S
LE fENER FREHET GB15618 - 1995¢ 13
FEREY (),

HA BEAKRFIBRYR - BH BN R
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— L ERLEABHE T RS B PEBRL
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B¥kE KE B AREEESHH, BRI
U PpHENF 6.5 ZBENSH FEFRL
B pHEKTF 6.5 ZPEANSH, M ERHET S
ZK F.U.Th Sn F15 o, UxRELHDPHS
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B FREEBAY . BRHBENEBRTESHF
( ERR)E R BITHERE 2,

%2 PAMRAEARYTSRTERE LRE0S

_ RO
TRAR | LRER o T e |tk | BRR
As 5 25 60 150
Cd 0.5 0.4 1.0 2.5
Pb 10 250 500 1000
F 200 1000 2000 3000
U 1 5 10 20
Th 6 30 60 100
Cu 20 100 500 1000
Zn 50 250 500 1000
Sn 10 50 100 200

4 KETIRYITRITRIFE

YRR 2 FToAE B S RARHE, 7T LLAE AN H 3t
RFKFHABRENFERARTRARBERNTS
£3 PAREKRSRARNESRARSREL

x HRNE BAE SREE
EGR Bk Fk Eek 10°° (K)
As  0.047 0.236 0.234 0.483 6100 40.7
Cd 0.159 0.383 0.247 0.211 65.2 26.1
Pb 0.400 0.161 0.130 0.310 19777 19.8
F 0.378 0.400 0.084 0.141 18800 6.3
1) 0.069 0.436 0.470 0.025 31.1 1.6
Th 0.566 0.278 0.122 0.034 179.7 1.8
Cu 0.441 0.371 0.092 0.09 6046 6.0

Zn 0.326 0.215 0.187 0.271 12455 12.4
Sn  0.375 0.165 0.113 0.347 7760 38.8
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EIERAITEMAZ TS

FCA( fuzzy comprehensive assessment, #1145 &
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B AR T 1980 A HF LB S AR SRR
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SEEFERREZAWEA", AU AR KE
NE BRIP4 o B, FL B A 07 i FI S IR 1]
TITF,
51 BURmHATESE
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ER—IEHENES A XRK:
X = {x,,%, 2.1
Hebp v, ZRE i MNFRITE,m ATENEE, &
I, AT E XL
’ X = {%,%, %}
Hd,x, ~x, 9948 F% As.Cd.Pb .F. U, Th,Cu.Zn,
Sn,
52 BUNEE
BENGRTREXBRUEFBEFHEER
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BERERTEABANYER HEAL+AEE,RT
RMEIERTENEERE, NS MFRTE », M
BTy —EWINE, BILEXMMNT X MINESE
Y= Ay,y,yal,

i 2 Zy = 1. AR ST R AL 5

%", % As .Cd Pb.F.U.Th .Cu.Zn Sn KIAXE /5
WRE A 25% ,21% ,18% ,10% ,8% ,6% ,4% ,4% ,
4% , ik, XFREF X BIALE Y AliE R
Y = {0.25,0.21,0. 18,0.10,0. 08,
0.06,0.04,0.04,0.04} ,
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TN E RN E X EM X ST REE B R B
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B, i, 0BT XRER
(As 0.047 0.236 0.234
Cd 0.159 0.383 0.247
Pb 0.400 0.161 0.130
F 0.378 0.400 0.084
R = ={U 0.069 0.436 0.470
Th 0.566 0.278 0.122
m Cu 0.441 0.371 0.092
Zn 0.326 0.215 0.187
(Sn 0.375 0.165 0.113
5.5 HTEMESSITG

E— R BRI U B — N5 RTTE T
MR, XRAB RN, BRSBTS R
TENEW, S EESHEMENER, IEHTER
AT (FCA) ,FCA B BB XA B=Y
OR, OREMBEPH S BREER, MU HHX K
BRI ERF IS RN SRR

B = YOR = (0.180,0. 236,0. 234,0. 250)

BB FRXFHIAMN . ERE YPNEILE
NMEE RBPIE 51 =1,2,3,4) A BT ARX R
{7 B BB LB NE L 1881 9 ML R G IR
IANBPBRAREENBFNE N Xt BHTH
—4L4abE 0. 180 +0. 236 +0. 234 +0. 250 =0. 9, B’
=(0.20,0.26,0.26,0.28),

TN R EW ZENEHE 630 km® FEEAN,E
Y5 28% , PTG G 26% , RIS K 26% ,
HH G 20% 3R R KE B BRI, A 1H X X 5
BRUCERFLURT RN E, PRI RO SF AL
B, RS RBATA RIRGEBIIHERRABRRNE
BEEM, SR RRBGIATENE,

6 I5HIRAFMT

MNEMX KSR EFFIERRUES R E
HTRFA S B ERE TR LB SRENTS
e, HIREBTOT :

(1) ANIE 3t X 37 42 B 48 40F 1 TEL BT 48 O, D
XEFE, XA TR RE G R AR E LS
i Z B, R HAE R, B2 TERN =8 RKMK
HEMPREATR, REKRIRYMBEHER,
ZEHRESETF AOLXKBABERENTREAE
Sn(4.26) ,As(3.82) .Bi(3.75) .Pb(3.37) .Sb(2.88),
Ag(2.85) \W(2.70) .Zn(2.64) .Cu(2.58) \Hg(2.26) ,
Be(1.82) \Au(1.42) . MIEHFE=BREERE
Wit , R AERSR DAt — R — R S KR
AMEER RS ER, ATIE AL Sn, W, Bi Mo, Pb,

0.483)
0.211
0. 130
0.141
0.025 ¢o
0. 034
0. 096
0.271
0. 347

Zn.CuAg Au SR EHRHET Y, XBTEW
BERREWN S BLBI WRY TERMKT £
BAIRILFAE S, R TR K BRI 2 3RS
REERER,

(2) AKHIZHIE SN MBI FFLES 2
BRI S BRI A5 B, B B R R B T I O R B
E3h, LA R KB rpa] (54 15 X X S8 e BR AL 2 37
Witk—% %4,

(3)MAKK 50 TRA RN R LG WEE,
B0 b BIA TSRS F , N IR X 5K, Bk
i@, AT, X SR E R BB A HLX K sk
EREH— LB ARER,

7 &g

(DESREFRAB T, AEA IHH X 630
km* FEEIP, KA R IR R 15 Y LA As 29 (3
2005 4811 A 1 H CCTVIGEHRHEVERHRET A
BT X BWT LRBHAM A AR As SR E
ERE, XSEENRH ETHERTEL—B),
Sn.Cd\Pb.Zn KZ, B A F.Cu,U.Th, X}y X I
IR EIFR T RENGEIE I T I

(2) e XM X AR EHER, #7738 B X 18
BRAULFIRRITTRA K, K— P TR ERREST
B X B ERSTAE O GE HE AR, T A 1E b X X 3R 3R
HRMRZAR ZE K REZBIERANER.
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2, X 5 A DX X 49 TR AL 2 BRI A9 S PR L 2
HRFE
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A SYSTEMATICAL EVALUATION
OF THE REGIONAL GEOCHEMICAL ENVIRONMENT OF GEJIU AREA

ZHOU Yu-guo'?, GAO Qi-zhi*>?, LIU Ji-shun®, MA Hui-ying*, HUANG Yuan-you®
(1. School of R Envi and G 650091, China;2. Yunnan Geoscience Mining Co. Lid, Kunming
650200, China; 3. Geophysical and Geochemical Exploration team of Yunnan Geology and Mineral Resources Bureaw, Kunming 652100 ,China ;4. School
of Geoscience and Envir ¢ Engineering, Central South University, Changsha 410083 ,China; 5, Geophysical and Geochemical Exploration Institute of
Yunnan Geology Suevey Bureau, Kunming 652100,China)

, Yunnan University, Ki

Abstract ; This paper deals in detail with the regional geochemical environment of Gejiu area in Yunnan Province on the basis of region-
al geochemical data combined with achievements obtained in such aspects as medical geology, agricultural geology and environmental
geology. Fuzzy comprehensive assessment ( FCA) was used to evaluate the regional geochemical environment over 630km2 of Gejiu are-
a. It is concluded that the regional geochemical environment of Gejiu area has been polluted severely, resulting not only from the disad-

vantageous natural environment but also from the pollution of local factories. The situation deserves serious attention.
Key words :regional geochemistry; environmental geochemistry; permitted value of element; pollution grade; FCA; Gejiu in Yunnan
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