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W © B BEEESMBIRE AgSb.
TiEhEH” AuSby); @ BRALIMIE E A (REERD
SbyS3v ZLERH” SbyS,0); @ Efidh, HERMLKEA
PR 5. . B Bk, B ORESRIZRINE
B VI 50" PbCuSbS;); @ S AL Rl &4
(I IE SbyOs B SbyO4)o BEF A VERLE,

R E NS R KRS B LS Yt

12K % Bh Kb id 2= s shid fE b, R e asin) b
HERAOMIHBERD . S0 WhehsadmEh
1.25%~12%, AN P S EfR A . Bk
EEETIAN, BRIE S HENBIRER B . TE S
DNV EERT I B R S50 i, BSOS 2 7E LA
RARG Wb o BbAh, D BEESAEAE TR A
t, BREEDHIZIN 0.05~10 pg/g M<1 ug/gl.
2 KIEPEHEIEERITRSHE
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TR

WIE S LR E R KR X, BA “t5t

Table 1 Content of Sb in surface water in typical areas at home and abroad

Country (region) Details Sb concentration/(ug-L™") Reference
The world Estimated 0.1 [7-8]
The world Measured in 11 countries 0.03-0.07 [9]
Germany 944 water samples 0.007-2.090 [10]

laly " Sadiia g e 28 )
Norway Drainage ditch of small shooting range 4.4-10.0 [11]
Downstream of Pernek Sb mine 3.0-31.0 (upstream 1.0)
Downstream of Dubrava Sb mine 76.0—79.0 (upstream 10.0)
) Downstream of Medzibrod Sb mine 128 (upstream 11.0) [12]
Slovakia
Downstream of Popro¢ Sb mine 230-500 (upstream 36.0)
Downstream of Cuéma Sb mine 116—310 (upstream 2.0)
Zlata Idka Au-Ag-Sb mine area 0.2—143 (average 33.7) [13]
Australia Bakers CreelliI ?vtvgf) Lr;hH\;;Lglzzve region of 1800 [14]
New Zealand Near historical Sb smelter 14.1-30.4 [15]
River near As,S; mine 249-385 [1]
Bournac Sb mine maximum 32.2 [16]
France Presa As mine 1-420 [17-19]
Carnoules Pb-Zn mine 0.22—409.9 [20—21]
Luxembourg Goesdorf Sb mine 1-435 [22]
Scotland Eskdale Sb mine 14.3 [23]
Turkey Bakova area 0.1-23.7 [24]

(To be continued)
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(Continued)
Newfoundland Beaver Brook Sb mine
Canada . 10—26400 (average 9400) [25]
tailings area
] Coeur d'alene River 0.23-8.25 [26]
America
Washington State Van Stone Pb-Zn mine 3.2-44.8 [27]
Japan Ichinokawa Sb mine 0.16—113 [28]
Zimbabwe Beatrice Au mining area 1470-2370 [29]
) ) 0.150—1.370 (surface water)
The main stream of the Yangtze River
0.229-1.386 (bottom water) £30]
) . . 0.079-3.935 (south tributaries)
Tributaries of the Yangtze River ) )
0.161-1.395 (north tributaries)
0.029-0.736 (Sb(ILI), surface water)
] 0.023-0.116 (Sb(III), bottom water)

The Yangtze River [31-32]
0.121-2.567 (Sb('V), surface water)
0.047-0.441 (Sb('V), bottom water)

Water resource of theYangtze River 0.07-4.92
The middle and lower reaches of the
. 0.04—0.92
Yangtze River
Xiangjiang River, Hunan province 0.27 [33]
Zijiang River, Hunan province 0.53/16
Yuanjiang River, Hunan province 0.27
Lishui River, Hunan province 0.18
Contaminated water of xikuangshan,
. ) 942-2134 (average 1373) [34]
China Hunan province
77.1 eriod
Upstream of Hanshui River, Hubei province (dryp ) ) [35]
5.41 (flood period)
Daye iron mine of Huangshi, Hubei 0.7-52.7 (average 12.3, background [36]
province value 0.37)
Downstream rivers of Dachang Sb mining
) ) 59.1-213.8 (average 139.9) [37]
area, Guangxi province
River of polymetallic mining area of 630 (dry period)
Guangxi province 497 (flood period) [38]
Pond water around mining area in Weishan,
1209-1724
Yunnan
o . ) 19.37-48.92 (upstream)
A mining area of Guizhou province [39]
46.76-96.42 (downstream)
Banpo Sb deposit in Dushan, Guizhou
. 0.4-546 [40]
province
Duliujiang River of Sb mining area in
. . 11.04-566.6 [41]
Dushan, Guizhou province
BREE” ZFR, ZWEHERREA . WIE. X BUAh, ZHBRETRIBIE IR RIS, S ES Ge
WP B E R, SEOZBXEIIAKAE R, SEORRK S B EE . GUO

TRE(Z) 0.53 pg/Lyi i THULTUS I Hofh K &

2 A LI w1 X 3R T P B R
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942~2134 pg/L, 1A14% S B I A K PR K AR B
T(344~415 pg/L)iEAr. SWIETZRAL, SN WAL
I = R ESNO S B T E X R K
WL T S5 e 8. i, HILLER 2004 7
s AR oe AR FF B XK R & &, foRfE ]
EF) 500 pg/L. ASHLEY 251415 3 FIlE 25
A HE A7 i AT ATk B S P AL F 1800 pg/L, BiiS
Jetb Aoy e

KB B R S5 YRR R . HER AT B K
YRR, ALSEIRERAR DG, 3R 2 B2 T AL X KAk
BRI . B, HES O HHEB S R
AR RSN, SR D@ R iy K

2 AT DOKARER & B (S

HARTEDL, 5 HAR KM S i T AR
TR, A R R AR KR T B )
JRIR . i, ik E PR TR Y AT AR 55
PEAR o L S5 8 5 A74E /1 Sb(OH) ¢ A 5 Wt
EIEMRES, BRZREAR; 1A RN,
B B 2 T T R A P T KR P A 2 22 AV
PATR, JRADLEI St 5 A= A 5% 1 B ot 07 m 1 K886
iy RS LT . ST, 4BV )
PR/ AR 22 ORI, A AT e A R B BRI TR
B EEHTRR I, R T BB B T (n 53 N AL B
B7DX). BRI, B4R R K IR i B T A AL
MEALAT A BT B R A b 6 5 B S gt A

Table 2 Attenuation of Sb content in water of typical mining area

Lacation Water type p(Sb)/(ug-Lfl) Ref.
Water resource (local background value) 4.2
Mine leachate 124
River near Sb ) )
o After contaminated tributaries merge 407
mine in Alaska, [43]
Downstream 0.75 km 665
USA
Downstream 3.75 km 59
Tributaries to Moose Creek 3.4
Mineral drainage of mining sites 4581-29423
. Sand washing wastewater of smelting area 6926
Xikuangshan of .
. Leachates of tailing dams 11016, 14561 [44]
Hunan province . . .
River water of south mining area (7 sampling 7502, 7274, 7558, 6064, 6851, 5928,
sites from upstream to downstream) 6038
Dajia Ditch-natural mineralized area water
82.1-87.8
(upstream)
Dajia Ditch-mineral drainage 514.6-1377
Dajia Ditch-near waste-rock dumps 1263
Dushan Sb L
o Dajia Ditch-downstream of waste-rock dumps 546.8,370.7, 28.0
mining area of )
) Cha River-unaffected water 0.9-1.1 [40]
Guizhou ) . )
. Cha River-leachates of tailings impoundments 1427
province . .
Cha River-downstream of tailing impoundments 31.1-61.6

After Cha River-Dajia Ditch converges

83.0, 178.7,179.3, 197.6

Cha River-after the downstream tributaries

merge

93.5-182.5

Uncontaminated area

0.32

Downstream of Yata River water (5 sampling

Yata Au mining

sites from upstream to downstream)

area of Guizhou

363,257, 144, 129, 135
[42]

After rivers merge (4 sampling sites from

province
upstream to downstream)

After small tributaries merge

7.61,12.1,8.82,4.92

1.42
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3.1 HHEHNTE

BREEKAR A I+3 M AI+5 i hE. ARAEH I
Al o—pH EITTEN, fEHPEEAREKES, BiH
PU+5 41 1¥1 Sb(OH), JEASAFTE s BE KRG, S8k
H Sb( V) EL B IZ i B A% M E BRI, B
43 LA+3 1) Sb(OH); FEABAFAE, B RAFER 2Tk
SbyS; B SbS, [ ©1, {H AR LW 7t & DL B AE K ik
S AFTE Sb( V), 1 7E & S K R At 2 A )
Sb(IID), Tt B 7K A FR 4 AR AN 25 B L AR SR s B 52
B 2 R R0
3.1.1 Sb(II)HI% A4k

B EUKAR B Sh(V)EA NE, #HE NN
Sb(IID) AT T, AHBF TR B ARIE R Sb(IIT)
W O, AL FE 3 2818 . LEUZ 105 7E pH Ny
3.6~9.8 14T, Sb(IIl)5 O, FIAAMTE 200 d WY
KRB BT UHIHEIT, SEBR/KAA T Sh(IIT) i
FAAFELL R L@ © $emiEl pH AE, {2k
Sb(II7K fift - BE# pH Fti5r, ¥ Sb(OH), 1 &=
H4hn, Sb(OH), E L1k A Sb(OH), Lt Sb(OH); B
BT, Y pH>10 I, SbI)# O, ALY
HAERT BB @ HAEMFIER. RAKKE
h S A7AE /DB () Hy0,(10 °~107° mol/L) B ER £ (£
0.45 pumol/L), 1X 45 %F Sb(IIT) 4 1h 38 = B 2
F 0,2 M. @ KiEFIAFEIRIEM . Kk
Cu(1l). Mn(II). Pb(Il). Fe(IF1 Fe(Ill)%% 4@ &
FAAE ST m/KIE S o, b2 iEid s AL
TER P A AL 1 3, 2 SbAIDAEAL ., @ §~
PR R R — AR o LU 2SR 45 24 e 1k
IENER W B K R R, 7R PR R SEHT A Sb(TIT) AT
PO AE R W, 48 h BRI 96%H Sb(IIT) 1%
A Sh(V)PO, XA IR T8 S 1 E 4 R AT
R ER, SUCET YR AR EER .. ©
HALY R AE T, W E R . e
BUSCHMANN %250 5 50 8, Sb(II) 5 6 FE R
BeAr 4 A Ja A Z 2 B I, T G e 9 ' e mp e
Sb(IIDE AL R b3 . WU T I /¢ 7 1R
FE ot Sb(IDEAIER, 45 RAIM 1,45 2% =
My TR IERR L R LAS R Y T LA 3 Sb(IIT)

ioEaREae
3.1.2  Sb(V)RJIEJE

AKAR R Sh(V)IARAW0is R T b . A Ak
FRIVREEYR (A2 2 R A 2R T id i
Sb(V)PH, {HIX s W AE R AR K A R AR fR T fg b
L REIE AR AN . Fe® K i WAk 5, ot
Sb( V) HIIE RS ATHY, (HAE ILGEN 25
SR 2 AN B T AR I B TR SN, SRR
HEME . MITSUNOBU ZPVR 315 —Fh & Fe?'
1 5t — 4 55 (Fey""Fe,""-(OH) -S04 3H,0) X
Sb( V) B A W B RO JEAE 3 N ik A2 4 A
(pH=7.0£0.1):

Sb™ (OH); +Fes""Fe,""(OH) -S04 3H,0 =
Sb(m)(OH)3+ Soi_ +6y—FeOOH+6H20+3HJr (1

H TS HAFE T /KRR T, BiRd R gE
7 5] B R R Z K AR T Sh(V)IE R 1) 75 R 2 — .
ZHAOP I AT 58 1 46 41/ 0 5 R 4 4k B () ol 3 J5
P Z T Sh(V)RIIEJE, JBE 6 h JE 5 95%[1) Sb(V) (50
mg/L)HOE R B @ ek, JFUIRE AR, X T
SEEREERIE K, B R LA R 60%LL .
3.1.3  HAEMEN S LR

AR 2 5% R K AR T B AN 2 BB A AL
HEJRARH . EIROAET XS Y3 b 7y BERAG
T 60 A& FR Sh(I)E A B , 2 M JE T Pseudomonas
Comamonas -

Agrobacterium . Acinetobacter

Stenotrophomonas %5 17 N &, SPUEbMeRALAH
ML B K AT A SR L g i B B8,
Ui, LONI ZWERESH X 5 B ikE 7 —
KRB Paraccocus versutus XT0.6, FI{EHE Sb,S; 0
A SN AR, FH¥g H A9 Sb(V),
43 Sb(V )i ] 5 7K 4 1 Na ™ i NaSb(OH) T IEY) »
A5 B A P O A

TEARMR R E SR AT, 2K A Sb(V)IAE
YN JR o PR ESR Sargassum sp. /& x4 i il
AR IR R Sb( V)R, I, ZHANG!!
UESE T AN Shewanella sp. CNZ-1 % Sb( V)]
W FIE JE AR, H CNZ-1 DB KR SO3 Bk
S,0F 5N S*, S AN Sh(II) 4 & K
SbyS; YLHE, (L APRrF B2k . WANG T
T 3ER RIS T & Alkaliphilus < Clostridium
Tissierella 1 Lysinibacillus %5 W )@ WAL
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FE R K AR iz B U WD O Sb(OH), & R N
Sb(OH);, SO iRJF A S*, Tkt Biis ¥
SbyS; YLIE -

6 7K BRFNEC AL
BERIK RS B LS BB &
BREHA p X&BITREREM, SIS Hn)
AP FEAN Y s T 5 () 2 R e B R B AN ) ) A2
BAEHEMNEENE, BAERINEEERNEE3 1)
A LA SO’ TR RAFAE, T FAL A0 Sba(SO4)s)s
{H SO X AERRFE AR R 261 A TRAE, 75 ) 258
FUKfR. AT N2} Sb(II)-H,0 1 Sb(V)-H,0 £
F BRI K AR S S FOE A AR A AR AT T A
B oREMEERAWE 1R, HEEDRN
RN, HAl S K A T 2SR BATIE S
Sb(Ill)-H,0 & Z 1, Sb(Ill)£:LL Sb(OH): (B
SbO(OH). HSbO,)JERAELE, 1E—E KM T ol
TERC SbyOs BARZS ANIED) . Sb(OH); 7K fif s N AT
PAFRIE N
Sb(OH);+yH,0==Sb(OH)!~

3+y

3.2
3.2.1

+yH" 2)

M Ve 25 IR (pH < ~2) K i 77 W £ EH A
Sb(OH); (y=—1)8k SbO", B {4 2% (pH >~12) /K fift
7= 4) 4 Sb(OH), (y=1) 8% SbO; . SCHOLDER I
MERBETH®7E 2 mol/L FI 16 mol/L {#] NaOH ¥

W AR T B IR BN R T, BLFE NaSbO, .
Na,Sbs0; Fll NaySbeO10-2H,0 . 17E 55 FR P 5 4 2514
F(pH=2~10), %A Sb(OH)J B, SbO(OH)E A AFHE ,
AR =AY B B I R SO b B kA
@J[ﬁs]o

Sb(V)-H,0 1A%, Sb(V)&LL—JtimfiR—
BRI AFAE, 1h2230 H[Sb(OH)s](Ek Sb(OH)s,
HSbO3). Sb(V) & 8 R 1 IR R TR 6, B\
TRELAZ R, TR As(V)FI P(V) & AR
R IR FRCAECA 4, NVUTMARRLA 454, X P2
ST Sb(V)FA2REK, 5d P e m e, nr
DL 25 (0 spd® 24 Ak B TR i) \ T A i o7 425 #9101,
BRI T K, FESRERME S T 2K 1 SbOS
TESFRRME . rp v R B 2% A R 7K R B [Sb(OH )]
BSho;, . EEHBBEMMHLEAATE RN
MeP[Sb(OH)s]« MeSbO. Me™Sb,06. Me™SbO,.
Me™,8b,07. Sb( V)1 7K fift S i AT 235 A

xSb(OH)s+yH,0—Sb, (OH); +y " +yH" 3)

% Sb(OH)g 41, Sb(V ) 7K fifids v] T il — F 51+
MR, 0 Sb,, (OH)E, + Sby,(OH)X; « Sb, (OH)S,
#1Sb,, (OH); %

B TG B & K B R LS AR, o L
Sb(III)-CI-H,O & R4 Fu e AN« Sb(I11)5 E AL
WA 3K A SOCIIBH | F EALFE ShCI*T,

100 100 -
Sb(OH)! o G
w0l ; g0 %/ Sb(OH);
S 60 = 6of
% 4o0if g wr 3
= _ =
20p %~ SHOH); SO~ 20 /%, SbOR);
0 T L ! 0 L L ) L
1 3 5 7 9 11 1 3 5 7 9 11
pH pH
(© pH
5 10.7 12
f Y H,SbOy )
" 2 3
Sb(IIl) Sb(OH); H;SbO; Sb(OH), I Sb(OH); |
Sb(V) SbO; H,SbO, H,SbOy Sb(OH)g
2 2.7 12
pH

1 Sb(ID)AT Sb(V )7 K H /K AR08 103 R 1B J He 3 A AE L 2100

Fig. 1 Ion fraction diagram of Sb(Ill)(a) and Sb( V )(b) in water, and main chemical speciation(c) of Sb in water

[63-64]



1336 hEA O RYR

2021 £ 5 H

SbCl; « SbCIy. SbCl, %%, Sb(V)5 &I &4
N SHCI 31 B2 pH {E AT+, Sb(IID) A1 Sb(V)
SR AE WS RKAEBREUKIR, KB4 5RE
1648486 SbOCI #1 Sb(OH),Cl; . OZTURK 27145 i
T 5 MBI AY, LAY Sb RIS 3 MR
TA3 AR I\ AR LA B, I T T T
WaT 5. ZMAHES UMY, e RATRE
(A= 258 o Bh5 X% TG 2 I TG & 038 5 72 TR Tk
BRI IR R A BE R B AETE, 7E H AR KRR
H AN

BiORSEIGER, KBRS SR EE R AL
KR . HRHE FILELLA 251R i gt, 8K
TR, BRSNS SbyS; FVARZS 1 SbSS .
Harc kKB T ZMIESHE-MRAYMES, O
SbS, . SbSY™ . SbS} . Sb,S{. Sb,S; . Sb,S3 .
SbS,(H,0)3” . SbS(OH); « H,Sb,S,;+ HSb,S; -
SbS,0’ . SbS,(SH), + Sb,Sy(SH),~ SbS(SH); -
SbS(HS); & . XEET[EEEA—MAL &Y K 28R
FERmEL pH B E R FAEAE, 1ERRKIEHAELE
LB R R 0 75 10— 2D IRAIE
322 BASHMEAMLEEES

IKFR KSR HIY)(Natural organic matter, NOM)
FEOREEER. & RR. SeEWRAARE Y (o
BRI WAL &Y BRI LEAR o FIRSS) S, &
AEZREHA S0, SEER. RIERE R,
Sb(IT) & —Fh g SR, AT -5 #Hs( n—SH) AIAE R (U
—COOH)45%s Sb(V )& —FhfilifR, HIERAA N
FoAk 45 & M diam. KR ShIDAT Sb( V)2 45l 5
NOM JERE 2248 B &, B i fe /K
R AR

X Sb(V), HATHIET I RIR KA NOM
M H AR, LU BA 7R A7 AE ) Sb(OH),
AL S, (H 5 ST FTAESE Sb(V)TE it KAk 4>
52 MMy TRCRBCAISS Ao TELLA 25 1153
KPR (pH=3~)fF{E 2 H R KL . FRERTR . e
ERFERE PRI, o SH(V)RTEE 6 Mt
AR TS5 6 TR\ PREC AL 2544, 3k T Jd@ i A
Sb—O0—C #E5RIEMAAIN, REITIR PR FE AR
LT LSS UEEH. Sh(V)5
TR FLRRAATRR B S5 R AR IO AL SN [ Ak 2 1 e L
HE N 118K 13, BARIECAL OB K BE S T A
% 3 Fimme

Sb(I) A WLECAL PR EE#+ 7y 248, = Refr i
N SHER,  DURCAL I S DY T A sl e AR DU T A4 o
PO A I R = SUHE FE BE 5 4E T, /SRS A\
RIETY, TELLA 2585tk BL Sb(I{E pH=3~9
SN 5L ERE. BRI FIRSI N
EAEY), BALRNMEMESSITRS B, Bd
HREF, = MR Sh(OH)) £ AR FL iz K,
Sb(ID) 2 5P Imix i Th e 2 B1(0=C—OH. C—
OH)H DY AR T 456, T Rl A8 — A SUHE T i
Mg, HEMACEAR, Hp Sb—0—C #¥k
FHEIE 90° . ST HE 18 I 5 i 5 R v 25 B 2 4] (1) i
PLREFT LS A S, BIEIEIE AT . KA
FILREE R P R Re 1S ST AL s B JE
] Z20% . BUSCHMANN Z5PUg 58 % 3124 Sh(I1D)
5 A MRS E A EARE, SbdIh 2y
MAELES; KizplEGER, ShA &k 58
AEEHACREE. MRETE R RS2 AL &) &
SR KA B2k Sb(IID) 5 6 JE R 18] 1 i &
SV

MOk, ERRBR MRS R,
Sb(OH)s” 1 Sb(OH)s" 4 4x SH WK R £ 454
Sb( V) R HEC S B g R %, BALFERE TR, ot
AR AR AR XAELE) Sh(V )T IAH] 40%. 2
1E K SR K 4K o (pH=4~9) , Sb(V) | PL 77 1 H )
Sb(OH), JEA X, 1 SbI)159 Sb(OH) TE2s
2R E AT HEFRAE RS2, Sb(V )i FL AL R FE 5z
T SbAID ), WFFE R, KAk p AR &%
BAAER Sb(V YN ZT 5%, 1M AR A 047 75 1 Sb(IIT)
AlIAE] 30%~80%. HHULAT L, ESR Sb(V)#EEMELL
Sb(I)/)v, {H Sb(V)TE 2 H#E RAR KA K2 DLES
FIRAELE, HAMELABCAL AR, iXJ2 Sh(V )ik
PELE Sb(IID) s E BRI . Rk, 75 B dn i
KRR IS B4k, DT I B PR A 253 1tk AT
Rt XU H 11

3.3 SREVIRBANRER
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3 Sb(V )M Sb(ID) 5N FH HUAIEC & SR K FL S & i e s #i > 7H

Table 3 Coordination reactions of Sb(V) and Sb(IIl) with small organic compounds and stability constants of their

complexes® "
Coordination reaction” Stability constant, IgK ”

Oxalic acid, H,Oxa
Sb(V):
(1) Sb(OH), +HOxa ==Sb(OH),0Oxa +H,0+OH" —6.2+0.4
Sb(IlI):
(2) Sb(OH)) +HOxa =Sb(OH),0xa +H,0 3.8+0.2
(3) Sb(OH)j +2HOxa = Sb(Oxa), +OH +2H,0 -5.9+0.1
Lactic acid, H,Lac
Sb(V):
(4) Sb(OH), +HLac ==Sb(OH),Lac +H,0+OH" —6.6+0.3
Sb(IlI):
(5) Sb(OH)j +HLac =Sb(OH),Lac +H,O 1.89+0.02
(6) Sb(OH)) +2 HLac = Sb(Lac), +OH +2H,0 —5.08+0.04
Citric acid, H,Cit
Sb(V):
(7) Sb(OH), +HCit =Sb(OH),H,Cit +H,0+OH" —6.5+0.4
(8) Sb(OH), +H,Cit* +H"=Sb(OH),HCit* +2H,0 7.8+0.2
(9) Sb(OH), +HCit* +H ==Sb(OH),Cit* +2H,0 8.0+0.4
Sb(Il):
(10) Sb(OH)] +H;Cit ==Sb(OH),(HCit)* +H,0+H" 0.1£0.2
(11) Sb(OH) +H;Cit =Sb(OH),(H,Cit) +H,0 4.6+0.3
(12) Sb(OH)J +2 H;Cit =Sb(H,Cit), +2H,0+OH" -3.9+0.3
Salicylic acid, H,Sal
Sb(V):
(13) Sb(OH), +HSal ==Sb(OH),Sal +H,0+OH" —2.7+0.6
Malonic acid, H,Mal
Sb(V):
(14) Sb(OH), +tHMal =Sb(OH),Mal +H,0+OH" <-6.9
Catechol, H,Cat
Sb(V):
(15) Sb(OH); +3H,Cat’= SbCat; +6H,0 5.540.5
Sb(IlI):
(16) Sb(OH)j +2HCat = Sb(Cat), +2H,O+OH" 5.44

(17) Sb(OH)! +H,Cat’=Sb(OH)Cat’+2H,0 -

Xylitol, Xyl
Sb(V):
(18) Sb(OH); +3Xyl’— Sb(H_,Xyl); +6H,0 5.6+0.5

Mannitol, Man

Sb(V):

(19) Sb(OH); +3Man’= Sb(H_,Man); +6H,0 5.6+0.5
Glycine, HGly

Sb(V):

(20) Sb(OH); +HGly"=Sb(OH),Gly’+H,0+OH" <-73

a—Major reactions in investigated pH range
b—Stability constants of Sb(V') complex at 25 ‘Cand Sb(III) complex at 20 ‘C, respectively
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(11) Sb(II)-Citric acid
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(12) Sb(I1I)-Citric acid
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X0 00X, O

(17) Sb(III)-Catechol
{Sb(OH)Cat®}

2 Sb(V)H S(IID) 54 HUAL AT FUC £ 40 i i AL 5 gt 7
Fig. 2 Typical structures of complexes of Sb(V') and Sb(III) with organic ligands
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Fig.3 Inner-sphere monodentate adsorption mechanism of Sb(V') by surface iron hydroxyl under acid condition'
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Table 4 Types and solubility of common Sb-containing precipitates
Antimony mineral Solubility/(g'L™") Ref.
Mopungite, Na[Sb(OH)s] 0.4
Brandholzite, [Mg(H,O)s][Sb(OH)], 0.5 1]
(or Mg[Sb(OH)s],*6H,0)
Potassium hexahydroxoantimonate, K[Sb(OH)s] 15.0
Ca[Sb(OH)s], 16.0 3. 91-92]
Roméite Ca,Sb,0, 0.040
Pb[Sb(OH)4], Ky=10""% (mol- L")’ (88, 93]
Roméite, Bindheimite, Pb,Sb,0, <10°
Bottinoite, Ni(H,0)s[Sb(OH)g], <10°
Schafarzikite, FeSb,0, <10° 921
Tripuhyite, FeSbO, <107

4 S ERIE

Bl A\ 1 IR 5 R 8 2 0
B, AT BRSO, (L3
fl e JB TG VB AELL, T BRIOBF AU, AR
S BT . T R I A E SR o 6 7
A5, WIS R R L,
VB B A LT (AR AL RS KRR |y,
Bro TRIRIARTR . VAR VE S5 R B A
EBRLR, RFIEA SRR A

foo BT AS BOLRE (L VRO 90 % b5 P
¥, ERBKEOETRIE. 408, pH B&E M
TS A, SRR e T A L B 75
W, SHRERI KR A T R A R

A HUT AT BT A5 2B M, S5 B0 AR

AR AU A BRI . 12T WK e 5575

B 5 A LR L, B K T B e
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Research progress on speciation of antimony in natural water
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Abstract: Antimony(Sb), as a kind of hazardous contamination, has potential toxicity and carcinogenicity. With

the wide application of Sb-containing compounds, a large number of Sb-containing pollutants has been distributed

throughout the environment as a result of mining and smelting, which brings risks to the ecological environment

and human health. The toxicity and content of Sb in water are strongly associated with its species. The Sb

speciation in water and its migration and transformation in complex environment are the theoretical basis of Sb

contamination control. This paper reviewed the research progress of the speciation, oxidation and reduction,

hydrolysis and coordination, adsorption and desorption, dissolution and precipitation of Sb in water. Based on

above, Sb pollution control in water was prospected.
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