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Analysis of exposure status quo and environmental
chemical behaviors of antimony in China

REN Jie'*  LIU Xiaowen™™ LI Jie' WU Yingxin® WEN Zhan'

(1. School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou, 730070, China;

2. South China Institute of Environmental Science, Ministry of Ecology and Environment, Guangzhou, 510655, China)

Abstract; The development of mining industry and the wide application of antimony products have
caused a large amount of antimony to enter the supergene environment, resulting in the enrichment
and even pollution of antimony in environmental media such as soil and water. In recent years,
China’s antimony in water bodies has exceeded the standard and sudden antimony pollution accidents
have occurred frequently, which has sounded the alarm for China’s antimony pollution prevention
and control. Through the global antimony exposure/pollution events, we can see the general
migration characteristics and occurrence rules of antimony, and it was found that the redistribution
driven-response by human activities was obvious, the exposure was the mining area as the most, and
even the pollution. China’ s antimony exposure/pollution was the most serious, involving the
atmosphere, water and soil environment. Antimony exposure will also threaten food safety, etc.
Exposure to antimony in the atmospheric environment will increase the likelihood of diseases such as

the respiratory system. Starting from the mining of antimony ore, the use of antimony-containing
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products and other input channels, the sources of antimony from three anthropogenic sources in the
environment were introduced, and their existence patterns and transformation laws were
systematically discussed. From the perspectives of prevention, control, containment and recycling,
the outline of suggestions for the prevention and repair of antimony pollution was put forward.
Combined with the multiple ideas of short-term gradual curbing of the increasing trend of point source
pollution, the idea of gradually promoting the recycling of non-point source pollution recovery
products was proposed. It has important reference value for the formulate scientific and effective
antimony pollution prevention-control-governance measures and systems in China.

Keywords ; atmospheric environment, water environment, soil environment, pentavalent antimony,

trivalent antimony, exposure/pollution, risk.

HEE 5 AR Z RIBHIEG — , Hoh IREE (] 5 | & i A 2 R RUBG T 32 6 TR AGATRBICIR TR AR
PER SR IR (b RS A R 7 5 1 S 3R A S — IR B — A i iz JL [RlA () 51 %2 P 254 (antimony )
EIREE i B R AR A S0 R, HIREIREE £ IFR I SRR 45 O SR s KR Z W AE TR JE AUk 4
Z KA TR 2 DL Y A PR B A s KA 2 AT R ASURE . A28 F2 B 5 I B R A
B kB fh A AE IR Eh RS R A (T 251 T A& )32 6 i B4+ b B A 3y
HEE,ELR I GEEMET 1 mg-keg™, SRR, FRE LR E RS REEE R 0.38—
2.98 mg-kg ™A BEMREE RS IRET Bt K R i 3 1) 1 % 52 i R Xt B K, R M A X B, T DA
FE— s A P SRR LG 3 a0 | o R ik ) XU 5 56 T B T g, R TR KA SR ER B 6  i AA OG
WEPRAE, T W3 2. SALMINEN 45 1 BIRKE 45 4351178 R 23 7 B P R [l A st e K rp ¥ 10 T 86 (ot
FAFT o Sb) A W S/ B VT A B B 3 13,1 wg- L B SGHRAE T L, H
R K IS vk B AR 32 15 e 1) SRR CP IR BN A 1 g L") 85l AR5 3 1.

R BT R

Table 1 Background antimony contents in soils around the world""

s Sl Sb AT 5 A it Hi A,

Type Background Sb content/ (mg-kg™") Location
WKV Lake sediment 13 B FI4ET (BO)

)2 15 Surface soil 0.38—2.98 I E (CN)

I L3 Urban soil 0.75 [, |7 ( Shanghai, CN)
T 14 Urban soil <0.2—2.2 KA, 22 B4R (Hobart, AU)
2+ Surface soil 0.06—0.79 FH, 91 % ik (Florida, US)

R 2 AFKA RS A FR(EHR

Table 2 Limit concentrations of antimony in different water medium environments

KA BERE W A

Water medium environments Concentration/ (mg-L™") Location

TV HEKFE 45 Industrial emission index 0.3 H1E (CN)

B rp A T IR AK R K IR

. L 0.005

Surface water source for centralized drinking water

H TR FHZK Drinking water 0.005—0.020 A TAEHZL(WHO)
0.006 KE(US) gk (CA)
0.005 BREA (EU)
0.002 HA=(JA)

" X B H A5 QLR SO H 15 Y sz g X, 45 6 19 Qe 3 SR BN BT X 75 S o8 fe , G & 5607
B CERANHAL S BT ) 5517 B X A 3K KPR FITTRRY ) | 38R 3 A ) 0 0 ok B 5 i, b
KB e A AR R . CASIOT 45 Xof ik [ 52 52 86 R 0™ HE /KGR i) 1) /NI K A Y 90 K B B o kK )
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32 pge L7 A kR HOR MR IR ORI 25 14 2 20 RITCHIE 552 3% 56 [ 545 Ly R T AL 7K 145 1
WF5E A BT T i R BB b 720 pg- L1, BRI A A R FL B 7% 1Y B 238 42 SHARIFI
AL S AR ST YT S AR A B 5 R L, AE T SR S b B ST VT R B 1 B ek L O A VR v i
12.12 mg-kg™".CIDU %5 BFST R, 56 DA i ik J32 15 e X 1) Jo) PRS0 /K A 3 BR B i, LR
SCRPREREE AR ST AT B AL A0 i 8 B A S5 R AT SRR AR R DX M ASE 0 A R0 33 00
FEA LRI T E AN R AT R, e E PSR OO T O PR M RE , i8A T AR S S
WAl 32 T AL RIBG BE TS Y R SRR, it — IR AR S HERERE kL

1 FEREHEE/5%(Environmental exposure of antimony in China)
L1 KA R

FORT %" X 22 [E A R 9% & B, DRV B M B 5 % & BT M 240 1k IR B B s . TAETG 3
A 5 B 5 1 AR G, Herp RO ] RE S22 A0 Ak 7 AR B AR TR, 3 6 i PR KRR
JB 5 A A DG YU 26 X T A SRR S O 9 2 B, A &k R BT TP R B R R T A
EICR IR E T ABTEURA) (PM2.5) S22 S350 2o P I A 78 b W A A A B 17%) . 5k I8 i
ALY T 25 1] (2013.8) B 5T AR U PM2.5 BRI & 3, 56 A Mk B B M 1.08 ng-m ™, N EE
BN MR RICE , EER A TR (HBR A YO B R IRIEAR IR 5 ) |, I S5 BRI 2 5 Xt
P B, B SR B PR XD SE ) (g R ), = R B S R A TR e R LB A AR
A CREIAIT R R TR | SRR I BT S HORIE 2R B R be ( EZ2 ORI TALERTT).
e BB R ) TR FE S R R , B B 43 (2013.8) 1 1H] PM2.5 43 J@ 41 43 b 5t B35 23 (2008.8)
AL g 25 (2010.5—2010.10) B[R] PM2.5 8 4 @ 20 53 B B Ab THARKF | IR G 7R 5 3 T 4F K
TGP BRI ME RS M B R AR R P O S, R R R A T T [ LR R
72 KSR IHAS 6 Z A0 KR 86 8 58 LA B 15 385 it oA =2, D/ R O A RO 8 2 A 38 P o s 5 i, Tl s
ol T R 28 B B 7 i B TR T BE SN R R Tl BRI H A
1.2 HHEERIRIL S AR = i

HAT, SR a5 Y E B4R b T8 X A 4, 35 eI AR A 3 RR H b B &
9 0.3—8.4 mg-kg ™', A TAEALHE A+ R AR ARVFE 36 mg-kg™', HIEAERHY REY T3 YL R-AE
M 1 KA 2 235 SR v A COM B BRI/ SR AR B e, L R 43 R e R FH S BRAE _E d5 K g
BiHEETT IR 5747.13 mg-kg™' 7 FESEBRIEST R, BB IRIAE S R BUM LB X R Bl A 4 TS Yk L IR F]
SR—HE P E G Y, F ik E] 220.80 mg- kg R X AR Y X L BT X P 4 A ) n] A PEAR
SR, A A B AR AW 7 92.19%—98.4% . NI A4 1 m] U, | -3 A= ] B FH 2586 5 B HL R
K AR EARLAAAE A Py v] ) P A AR A8 e A 10, 48 i S b Bk Ak A VR (GBS R e fnoc R s 16) J5 ol
ey A — ARSI AR & B 5 i RS A — R WM&, B R RECE
ST RS RS X - A SE W, RIS R 71.66 mg- ke, AR TR A B B ]
IKE] 14.107 mg - kg™ W 55 4 86 A IR ) BB RROAE A9 B N, AR L o b B0BE B i A Gk 1 10049,
121.4 mg-kg ™", MW AERR TP BB & 5N 0.02—2.2 mg-kg ™.

PR AKT R AE W S AT A B AR TE pg - kg 9K Tan 52 XTI A (8 Ml
2.98 mg kg™, B T HLIX = 5 ) Hré KR RO BrERk BRAE) BB I o, 194 K SR EE
AR IME 5.6 pg- ke (>>BK JE MRS H HEHCA P fAAE, 56 B RNRR B R0 IR H A 1 =
BANER/NT R 0.4 pg-keg™) i AKT PHMSO A5ifE (BEBRH 4 1.0 mg-kg™") , TAN 220 3F— 2% L
T HUSFIIGE AR FEHED R XK F A &5 B i AR g - ke 17K
1.3 JKIREEBRTG YL

IK IR 5 Y PR 15 QL I5 LA KI5 AR 32, AHMED 252 204048 s Tl 3% sh Al HEAK 2 S8k
0I5 K I A RSB A) rh 2 BE AR Y TR TAN 25200 45 ik vh i 4 Jg 15 e £ 80k A 5 /K
W TR 4B AL AN ZS SR RS IR , 2K B Sh s i X SR | 38R A IR B 4 4 U, KRS Y B
ZAR IS TG K T AR EE, FpEek b HE O 240 3 B 5 5 bR 3 i i a0 mT O 3 3 Ak Ak g
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SRIK RS B B B B A 4.

ARAZTT YR B ARAKART B BEA T 1 g - L1 (VR BE B R /N T AR 5 SR AR b R oK O k) & &
H(2.2+1.2) ng- L2 REEK AR AE SR 200 ng- L7200 N ZEIE B AR TG A1 A R ok B v R AR A B B, %
YRR B R B AT LA O 5 SR 100 A5 LA L VK AT RLGA ] 200 g - L1 AR AT #ROK AT DLk F)
500 pg- L7 Rh b ZES7 WIAE S X B L R K 5 YT R, S0 AR SR IS e R T I I 2, B LA X M
KRB K AE E G 22.980 mg- L', i 3% [ UK K AR 1fE (0.005 mg- L") 4596 5. 714452
PLESMIV TR A FGE % 4 6 A B 1] 15 3k 7080 mg ke, B B0 IR R IR W R AR 1 RSt iE B
B XA R K R B i PR B A 2 A e R

A R R B R (PR — R ) A s I (5 T ) U A S A 3 A
SIS LTIT 86 FKENYL Tl AV A M MG B | B KB AR R 5508 9 175 28 B 45 S W 9 Wi v T8
DAERGL K A F A3 TS K A BT 2 30, B 4 B /K HESE & o5 S M HEBE S 5 1Y 97.4% , HERLT Sh(V) K
86.5 wg- L7 5K IEAd " 15 i H R B 2 86V A BRTTAT AN 7] & A= i B I 1 Al T 1% 300 2223 BLI] Bk fA
B ERRAR, W LCH O B )1 =4

2 SREHAZEEEXEE (Human health risks of antimony exposure)

Bt ze vy Dok | Bl 26 A2 PRI B6 % 5 1 0 N, I 22 B RE I S nT BE I N R BUR RRNE , BE R R 1Y
N AR 20 85 R T AT 32 63, BLZE VSR AR AN 29) (1992 4F) Hhols A oh T fa B kR, 1 BR
il B A . 6 A FR B 20 1) FR B2 NE TR X PRI R N A il 5 1 B ke 8 R 1) R T, B B N R AU SR
MRSERXRFYL 8 (G ) B R R B il B 5k WERS RE FE R/ RME
Yy, AKK R 3=, R i — e A7 A 2 KRG T e [ 0 ARk B S AL 6 22 52 72 h (400 wmol - L")
R BRE I YR T A 3 B S R 0 RN e R B 104 A ) A R R E AT S A R A D R . R
M, F 28 1 B GR AIT ST IR, HE e 5 B AR R (0.6 mg-kg ™) Y2 R BRACISITh i W 2 e, 72k
HH S BE2E AR AR AR AL B AR RS B AT O AR ) fR B R KRR A S5 e e T 7
T B34 5 A R AT, REL T AP35 R MUK S 3R B A4 R 2 508 Bl v B 5 A 81 2 4
e AEJE NS T2 DAHE 0 7 CHE AR 6 AR50 2t 8 A AR SRRSO 75 /o B DG
2.1 BREERBESR&TMES

(HRie ARG SIANE Y EEURANR, mRAUE MR PEADZ REErm R NEdse
AT E R, [R5 M R — L B S 4 R F B R IR N AE L7 oo & (2 A Y g
FoE P b A A I B, S e A S B 3 AR DR LA R YA RS S 2 ), M &
FAEA 399 mg-kg™", AT UL 6 A0 R4 BE A% IR RE RO AR

0 DX 6 0 T e B B, O B IR R AT AL IR AN S R SE T 13 MK K
B, N TRDRE K R B B Bk 2.2—14.6 pg-ke (MR SEAREE HAEBEIRAE VAR BAARRIE R 0.4 pg-keg™),
CAT 250 %P0 it 25 556 5 502 W 2 (938600, S (V) AT FE K R 2 4 b RE RS 1538 JE R B 08 K AY S (I ) L 54
B X T 1 A S T e X R R A I R R K 9 A B, AR 9T b X v B S B A
i£9.0 pg-kg™ 21 pg-kg ' (>>ER 38 AR H BEUA VRS PANAE ) R R A Y 9T & B IX A i+
BpI5 YL (FI(E 54.0 mg- kg™ ) ST, B K AT B R4 B S K 2.05 mg - kg (il BRERUR K e B IR R
80 kg, HEIIZibt ¢ 33.56 mg HikE] WHO HIAMARSE H ELIBCA VG ) . 101 g 3 IX 48 R 22 BOK R 86 &
TE wg-kg™ KELUR PO 5 B AT UL R S S A B AR HL A X i A A R AR
PR KRS BN pe ke BKOE (ER A OB B 38 & A 8 T Fpal e i, M s ) (FF
e R E R ) 1 SR A A RS AE X
2.2 RAERER S NN

FFEI Tl 28 G820 A2 SR Ak XA, BB A B AR AELES | AT I S TR [ R 34558 A DG R 38 mT L6
LA S NEIE I 28 40 9 95 B TR A v AU ), RSB 5 SR O M SC B TR 7 B 2215 31— 58 12 B 0 IE
PM2.5 "B ST 2GR KA 53 NIEWEAE T A BR324 1. 2o (1458 4y I it Hh Bk i 2
HOFIME R 3.68 wg-g '8 ) BRBESE ) KA PR AO8E , BUTIERT X B R ORIK O A L & R
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J& BRAFAE R S AP A XURS:. T, 5 ok 38 U b2 38 AR I Al it e A KU, 19 G 3 7 B, — (RO 1, 86
YRR AR IR R 2 T IR A ZH SR B HRD P A 0 B A RV T S, DR
i ,ZHAO % BT o B 20 RS B 405 , mT 6 A4 1 AL . 6 22 25 4 INK Al ERK 151, B %A
TR R AN T, Oy SO SR AR T B R R A S R L R T, DR R
JEBE & HE TR I AIHLE 2 — QB0 XU , ZHANG %5 BB 5 2 BH A6 76 1A S FIA P8 6T 117 41 i 8 40
B AR A PEHEVE A, BT LA & c—mye 25 H B9FRE PEAE 006 ctbp2—rock {5 518 A 2 1 571 i 8 20
J A1 . B8 ELA Y TE B A 22 i vk, MA 250 bR ft 43 240 (109 81 £ 3, 106 1) 1E & X AR ) A 9T &
B, 86 Er B 0 T AT RE S S ORGP 43 BLRE XU FH R A R R 2 —.

3 ANAESEHIAEN 1T ( Environmental chemical behavior of anthropogenic antimony )
3.1 BRIy N TR
3.1.1  AERE BRI

KA, BIERUKIASER B T 8600 LR PR, WAL 1 PR X B ROV, T 86 10 =BG PG b A, B
7 A W Vel N R T A2 R R A 3l 1 22108 1K = SRR R Sh A P i 4R 55, T A it B A B A 1Y . PR
T B LA AR 3 ORI R 6 8RBT i, B S A 7™ i Al 245 700 R T AR % 5
WA b s Qe R B SRB6 0 7 i R ST 7 it B (P AR Ve M 2

[ = -
it :
Mine .
ine | R R ¥ *
| Mining A
! I
v I [ | !.... K5, > 7k s
| Snﬁ:hi}m ] I' Atmosphere Water || soil
7= | - T
Mineral I l AI L 4
products . '
products | ¥ : !
1
1
People | + " | Animals/plants [

B 1 B ARG 8 L

Fig.1 The main cyclic transfer rule of antimony

3.1.2 B NEIR

BRI A4y R A, B AR 2R TR Y, T G R T RER [ A0, g | S AR R
dplaiel AR Bk R BAEAE I SO HEER T (Sh, S, ) A N TR [ A S A, HAE 2 ] E AR AR 12 4
B L R A A K ICIT B 1L £ AT AR 2 FR.

TR R R E K ZEVEIE AR T 2 R IE AR 0 g R Xy A
WP RER R IR TF 2R . 2015 4E S TR [ BH AT L as A7 IR ME Y —4F  (HAE P2 K IH M 55, Bh g Rk EE . 2
T R R A e A RSB SRR R R 2 7 T 2 7.4 T3 6774 Infi 5288 Mfi 24 8.1 J3mfit
g Y2 (il B SEGRSR AR 9 I AS Az i AL i s R 4 T A, o R RN At % e b R Al
PR L) BEaIT Reaed A5 b £ 0 ] BRI RS 72 A AR K B 52, CIDU 251100 3o 388 KR 5 0 4 X 1 3 £y 3
WA A 5T TR s i SRR R 0 T B S i, RE BRI v TR 5
TSR R T K R P R M B e, ELIA) R B 2 %, 580 R IR W R P B B A e R
SR A2 e IR MR fL 27 J8 7 EL 2 B R A 0 P D I o0 RAEERE A, SR R (AR A5 i) i A2
HREE RN X R KR, T ERUKIREE | [R] I3k E8 (4 B AS W b 1] S A5 001
3.1.3 T IXEhitER A

A 21 a3 BB AL R R R AE 7, I TRl 9 [ 5. 5 e R B, 3R T X TS g
AR IR A5 F5 ok 7 B Y5 Y BRI F LA™ X35 e Ay wvs 1) JL L) R A9 DX 3l . 3 128 R0 2502 )
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G RS LB XA e 20 M B e oy 22 P B IR R ARV S 10 695 5. X1 R AR
BRI s, B OH 48 I I B R M SRR Ly DX s v e ) ) L A A 38 & R M X (LY
58.58 1.

BELRA R S0 7 S RIS IR S5 5 B 0 7 i B KRS 5 Sk (0 o I R SR BT 05 e, B e A 4>
FIBFFEEE HBEIA R = AL 86 (Sb, 0, ) B A8 M & B T 0 18 i BUR W B R E 3~ 2 B K
FLBREE 4% (BRI 40500 JG,2016 4F 8 A 1) AN ERAR KT 6 Ak A W ZE Rk b st Bt b = 2B (1 Sb, 0
WAl T RASEA T 86, 3 ELA TR R i - 3K BR800 Bt 7 HoAb -y h A7 AR, JAE B¢
A A 8 4 SR A Sk B A 7 B 2 AR RS Y, 2 B 2009 AF B Y 4 RS
HECE: 818 t, 1 61.8% JEBEIRIRYE ,26.7% A (o @i .

3.2 BRMAAEIRS S

H AR BB 1) BAFAETE OB A (S, S, ) , I8 80 (Sb,0,) R EHW (HeS, Sb,S,) M
TR (Pb,Sh,Ss) 55 HE B Z I U2 R IR, 074 FE 2B KAV B0 IR BE 0 it it 5
SEBE EER 75% L4 B ZER YT 8k sh( D) Mk & 9. 86 B8 IE = 51E A =
#r C HAR ST DL DL BOE ARG AATE ) S AS s HAE AR F (B, KA RIERUKBRER ) h EZELUIE =
P FNIE HANFEAE , 25 FRBE TP B 1 T2 A7 A 2 BORa AR (%) W WAC 5 46 ( 25 W 22 T A I ) 9 i 326 B A2 ), 3
UL 2 A AR T BE B sh W Sh(OH) | S5 A5 B , 70 SR U Rl W) A i iy A i P A6, tho ] R 3 4 41
PR JFR R 5 R A 5 sC R B — SO R, B EAT 10 e e SR AL A% . Sh( T ) —>Sh( V),
FEIL R 3C.

7% LUs) Hi A

Plant body

Sb( {44k )
’ ShiMethylation)

> Shilll) Oxygen m;ir}

SH(OE)HandletherddisselvedfantimonysSss

ﬁk@‘bj( == Sb(llI)
Anoxiciwater

—> F B4 Represents the main valence state

seeedr FORIELT A Represents the secondary valence state

B2 ORI BE(Sh) Y 2 AATEMN S S AW A iy i s
Fig.2 The main valence state of antimony (Sb) in three major environments and

the absorption and enrichment of plant bodies

3.2.1  RAAEDRIEE

KAETERE FEIG YL R Sh(IL) Al Sh( V), FE K F IEBARBE N 4 I8 16 Frk. FEBE 4 R 3 3 22 18
SRR Sh(V) (JEAHIINE ) B508T K& 3L, B Tl B A 24 M RS A28 RN Ae i
#RBE R A B LA Sh( D) F1 Sh(V) IEXAFAE b A = W 356 (TMSh ) b B 51 7E , Horp
LL Sh(V) bWy i 2 ) B fedh Sh( ) & FE A RHOE R, ARACENA £ (i 9%
IR, BB R R A5 R, B LA Sh, O I 2045 & BB AE ) X HE B AT 86 57 ( P, FeSh,S,, ) 1A
WFFE R R I BN FE B R B G, AN RIS T 1097 K) 4 Sb,S,.

TREBMRE N &2 15 M 10 3 AR P B B 25 M AR e M e A Ak, MRS TE S 2 i e 78 i BUR 28 e v
B — s BB B KA P A B 22 WA BB I A 1K DR e o) A Zs S I R B T
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PRI FF AR B4 (R e g 2 B SRS RO AR =4 L.
3.2.2 KIS

IKIREE RS 2L Sh( 1) #1 Sh( V) M E S AETE , RAETEIE A8 T8 5K MR h i il %0 (DO) &
HAK, BEWEE T, ZER Sh(V) REARE b, 28R Sh(I). A KT, FEAHEE KN
Sh(OH) s i8JFE AT, EEAFAEIL A Sh(OH), . Sh(OH)} Sh(OH) |, T f#t sk 1e K b B FEFE L, J&
FBRAK BT Y (10 SR AL RO IR I AP A A B 00 R U S AR T K O S TR K A e R A
FHUS) 2 A 0 X AS 5 EL TS K AR BT 3k K | B YA T B K NS B K AR 4 1, ek B S R
(KPR RS B L Sh( V) JESAAAE. RITCHIE 25" X6 56 [ 5 1L B3 ) 3 (0 VA F 98 vh 3 1 | I 7Kk
HBs EE L)L Sh( V) IEAFETE.

— GO B N RRUE S MR E A, B2 HAT Sb( ) —»Sb (V) —Sb(OH), W ¥kt
PO BRILZ AN, BEAE KRB R IR S A B TURR Y Y BIEEURA R T R R R TS
)2 A 3 AR OT LSS, b T K G SRR AR Sh(V) 7K JRZK WK 54 AR e 4
FIFAFEARN ShOI) AL 707 K B B AL B O B2 2%, 5 il PR 3R A 22 5 T AAG 8 (19 J2 VT
TSR AT KRB B A BB A R Sh(V) 27 IREIEE T, 2k Sh( ).

3.2.3  RHEMSEH

TR P L) Sh(V) BTEAAETE . a7 A7 i 2 SR T X A T 9T, 19 X
TP IE AR S A RE RN BRI A >Fe/ Mn 255 8> A WL/ B AL W 45 G A TR R 6 25 5 8 > ] 32 e 2
RUKIES , PRl S R 2, W aC S FKIES /D, FZLL Sh(V) MIBSATE, 205 BB EE 1Y 90%
DA A R 7 ot T T R i S I P B A T I Y R, X IR T B A I A B AR AR RIS
SATHILAS SR A > W] 32 s > FR VA A5 RBKE 451 X i e IX - 3 A BT 9 o, 38 B £ B AT
BRI ESTIR RS> ] B b2, FEONFRE A, P E T8 LA Sh(V) JESAFLE, B4 Sh( )
T BRI A N AR TR AU ) T S S A R AT

IR Y R A BRIE AL 32 B A R . SHURKHUU ™ (i BIFSY & S0 HILIBE & B e 1 1
gerh B 5 AU LR MRS G L 255 S M B R B 5 RTE R Mn Fe Al /KA Ak
WZE A IR SR A &0 R I BREAE T Sh( V) B ik kA% . OB BA M AR E A kL E
BEALW BT Q HIEA T AR Z A E.

3.3 BT REAEAIKSIE R

G54 3.1 R 3.2 Y, g AN BE T AL iR AR ISR Sh K K.

KA EHEAREE KRB RUARE] = b s A S5 T8, R IR TR 0 AR KR R A 13K
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3.4 FREHILROEALRL A 5 R

B 25 ARSI 257 a0 1 1) B R L A T I R TS e R R T Al = — R BT
K I LA KB i A 7 R R (X 53T 4Bk At 6 9 R S X 3R, 0 4 ke T 6 6 W R 114 T SR
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A T BT Ml S YRR DA VR S ol 35 HOE Y X AR K, TR RS R AR A B 7
(R AL AN TS 0 25 36 PR PR T i DATETIRSE Ao 8 5 U R 1B R &, U i R A R



12 RS e 0 A 2 TR IR B IR B b 27 M o i 3443

SEVLTA A 7 0 FE A S A SR BRI A A il B AR T S AT - AT IR e o 3 A =48
=86 (Sh,05) TEBELIATR b i V2 0 RS B AL A WA o i USR5 T AR =2 9 8
Aol B BIEBE | FEEXFGIE B B TS BOK B RFEAEHE : DR 0 o 35, AW g KR S bk 2 ; o
W] RE 2R HRRL XU e AP O IS S, AR X B e Fovb ) NZRAE 77 FA 6 (ACRAEAT 48 B8
T A A Ah B oAb B = Fy R A R AR R i) BB N R —  TEULI 3 A S 4R AR T B 2
W AR S A R, 32 ST R X SE ROk P A R LR, BRI 2 A, TSRO 4, 52808 T A
R AR T R B 2R e P A E 2 A R
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Fig.3 Schematic diagram of human beings contribution and transport path of non—point source antimony exposure

4 FEEHEHLEL (Summary of proposed measures)

AR, TR AE TA AN AT H 5 ARG i )32, AEAE S | sl A AR rb 280 4G D0 28] 6 1)
FAAERE A0 T8 W 2L Y R B — R b A AEFETE A 75 G IR RV IRV, | RSk (1 R 555
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Water environment + Soil environment
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Fig.4 Schematic flow of remediation ideas for heavy metal pollution of non—point sources in block watershed

5 /&5 ( Conclusion)
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