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W E MRS ACEE R, ImARE S 10, 20, 50, 100, 200, 500 mg-L' [ Fe(Il),
RVTAS [ 6 BE 19 Fe( 1) %87 R £ 38 L 22 B3 As(I) F1 Sb(TT) ( W AW FEY 5 mg-L™) AU . 45 5 i
R, AW Fe(1D) B AR A R pH. k¥ & e SOy sk A ¥ 7= 4 7 g ; 10 mg- L Al
20 mg L™ B Fe( 1) X 5 R 5348 5L 22 8 As(T) F1 Sb(M) B 52 3 23, B Fe(I) W=, K
Zrf As() F1 Sb() B EBR R A U AR R ; 2008 15d BB E AP, 500 mg-L™ Fe( Il ) %R AR £h i J5
% As(I) A1 Sb(M) B2 BE/E F B B L, 45 As(T) A1 Sb(I) 9 25 % 3R A AN Fe(T) B9 30.2% .
83.8% 43 AR F 98.2% . 100%; HLAAEA Fe(Il) MREE T As(IM) A1 Sb(IN) A9 K BRFR LB, Sb(Il) A BR
T As(I). BFFE R, B8R 568 J5 B AL BAR Z b As(T) Fi Sb(TIT) 19 25 BR &30k 32 B 5T pHL i fk
Y. WHEBTERZERY, 023 A S EENEm, Ea Fe(l) MMALR S T As(I) F1 Sb(I) 1Y
FBRBR, IR T B AT As(T) 1 Sb(I) 5273 B9 ] BETE.

KER  REILJRE, Fe(ll), ff, £

Effect of different contents of Fe( || ) on removal of arsenic and
antimony from water by sulfate reducing bacteria

LIU Fengjuan' ZHANG Guoping® ™ LUO Xugiang' YU Lezheng’ WANG Qingyun®

(1. School of Geography and Resources, Guizhou Education University, Guiyang, 550018, China; 2. State Key Laboratory of
Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang, 550081, China; 3. School of
Chemistry and Materials Science, Guizhou Education University, Guiyang, 550018, China)

Abstract In the treatment system of sulfate-reducing bacteria, Fe(Il) reagent at a specific
concentration (10, 20, 50, 100, 200, and 500 mg-L ") was added at each time to a treatment system of
sulfate-reducing bacteria (SRB), to investigate the effect of concentration of Fe( Il ) on the removal of
As(Ill) and Sb(Il)—initial concentrations of both were at 5 mg-L '—by SRB. The results showed
that all Fe( II) reagents had a significant effect on the pH, sulfide content, and residual SO;™ of the
treatment system, 10 and 20 mg-L ™' of Fe( ) had no significant effect on the removal of As(Ill) and
Sb(Il) by SRB. However, the removal rate of As(Ill) and Sb(Ill) in the system improved with the
Fe(1l') concentration and thus, 500 mg-L™"' Fe( Il ) had the largest effect on the removal of As(Ill) and
Sb(Il) by SRB (compared to the control when adding no Fe(Il), the removal rate of As(Ill) and
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Sb(Il) increased from 30.2% and 83.8% to 98.2% and 100% in a 15-day static treatment,
respectively). In each treatment, the removal rate of Sb(Ill) was higher than that of As(Ill). This
study indicates that the removal efficiency of As(Ill) and Sb(Ill) in the SRB treatment system is
influenced by substrate pH, sulfide, coexisting ions, etc., as well as their own chemical properties and
the addition of appropriate amount of Fe(Il) can improve the removal efficiency and at the same
time, reduce the resolution of As(Ill') and Sb(Il) from the solid phase.

Keywords sulfate-reducing bacteria, Fe(Il), arsenic, antimony.

As I Sb & A AR A RIRAFAE R AN OCER, IHON DGR R IR ] — W A ABOC R, P Wk
BT AR A A P BN IR AT o0 2 o, As K HAR & W IR ST 5 L R 2 e — B2 B OGTED. JE
ARk, BEFE Sb JLR AN P 9 RIS QS R A, B & Ytz BRI TAR 3 BTN 7E R
SRELET TR, PIRN TR W R LA, B OR BB T SR A il B PR3 () B P b G R e SR AR PR AR 0L IR,
SRR T A AT AR ZR [ I Ak PP D T 238 75 YL i) TR BAR

TE As H1 Sb 975 GeAb BEHA b, DA A B8 AR R 7 K S5 23R A A [a] T35 A 7 B4 4k BB AR,
Hh, BRIR £ SRR A 5 A BAL Y DU A BEEOR RS IRBR TR )2 . 2 H bs Rl Se B o A — %
ZHUN AR, A AN DTSR KA R ER I I T K AR As B Sb {5 B AR BRNO T, PRI R R A4 I
2 As 5 Sb MR A R 2 [ AH 9 1. 3X TR W, B R R 348 ST XS K (A R Sb 9 5 BR AR AR
ey OB (E R As RORANAT IR Z5 18 A7 Se 50 R W B R 838 IS TR RE 8 A7 A £ Bk IR As!™),
1117 73— SEBIF 7 10 A BB R £ 14 I BRI X As Y L BRBEJTARAT RV, Mkl %) Sb LR BT HIRA, HF5E
BRI As Ab PARLRY (R, BBEAR $h 3 I i 23 o [ A Y Sb HET R K AR Fp . BIFFE A8,
BRBRER 14 IS T b PRAA 22 1 pH (R LRRAL Y & &, PTREZ W29 As B Sb L BRACR A SCHE P -,

ik, TEA KB ER I 5 EBR A As B Sb BT P, — DB A B 7R 45 I8 2, /KR A H
il J B I, A5 B Fe BUAFAERENS W F FEARK IR As BRER BEUO 01 X Sb () 25 Bt A7 £ BEAR I
TEH AR I, P Fe BIFFMEIF AL, TEBb07 A it 2 & LR B 9 & B 0, #8395 Fe JURTERH
BRI RS | AL b B AT IS5 OB, AR Z T AR S b, WE5E 3 O 3 i B R R 30 J5U T 1) A B
Lo A 505, LR SR A B A it Fe H & Fe( 1) Y75 200016717223 {H 0 BEF 5 R 22 R ] —ME E
f) Fe A, X TSI Fe AR /] 8-S E0HY pH 2240, SRALY & 7284k . BRARAL P A8 e B AN R] e
R LR A 2 R AR A E WA I A IR AR, AR SR il i i B — R SR Fe(Il) W EEHEJE, R dboR
Fe( 1) X B R 30 J5t v Ak FHAA 28 v i A6 1 25 B BIL BRI AR 8 520, DAL DA o0 1 A% b B A B0
M.

1 #MBL5 )7 (Materials and Methods)

L1 356 B A TR R K At
W PR SRB & A T HE T PU B0 XA RO B rp i vt | AR IR, XA T A e Ak B
v TR A O | R AR A e DR TR R S E A S — ST R TR, AR I T B B R R R R

(g'L™"): KH,PO, (0.5), NH4CI (1), Na,SO, (1), MgSO4-7TH,0 (2). FLER# (3.65), HLIRIMLAR (0.1). CaCl,
(0.1) FNEEEEE (1).

BE AR 3R i 25 R e B el sl SR AR 97, 5258 FH K 3928 Millipore 25 857K (18.2 MQ-cm).
TR o FH T B FR 8 5% 04 A I 7R B AT 7E 10% AR IR 24 h DAL, B IEAR AR E &R A
BTG Gy, Z G ROTE K . 258 oK sk, JFAE 60 °C LA k.
1.2 it

SIS ST SR LA PR (3R 1), Br A e Ab B4 FE 22 4> 50 mL i & P ki T AE S 1,
K e B B 55 WO B B AE K e 9 g R, B TS A 45 mL JE 3R, 18 AR, B BRAE
Hor, Fe/As He oy 2(T2) . 4(T4) . 10(T10) ., 20(T20) . 40( T40) . 100( T100) f¥) 4b B 4% % 3 4~F 47,
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Fe/As b 0(TO) K AR$%FH SRB AYALEE (CKO 1E R XT R, 443 2 44T, RRe G, CK A 5 mL 2 #1855
TR, HAth Ak PR G O B TR 5 mL, BTG LT T 30 °C TR AS i B G SR 2 48 h, HURE I
pH (B R4 P e B (LA AR Ry A GRS 05, RIAT GG 0 1) . Z2 )5, CK 411 TO 41N A 2.5 mL pH 4.01 f4
=R SUH 2% o ¥ WK, T2-T100 &b B ZH 43 i A 2.5 mL ik B Oy 200, 400, 1000, 2000, 4000,
10000 mg-L™" 4 Fe( 1) fiff £ . Fr A MR BE (1) Fe( 1) fitt & W 24 Hi pH 4.01 1928 — H1 IR &40 2 v I MR AE 3R
AR TR A N2 A R BRI 2k 4% ((NHL),Fe(SOy),-6H,0) il ..
1 HRAS RGBT
Table 1 Batch mode test design

AbEEZH 45 Treatment number SRB Fe(Il)/(mg-L™") As(Il) (5 mg-L™) Sb(I) (5 mg-L™)
CK — - + +
TO + — + +
T2 + 10 + +
T4 + 20 + +
T10 + 50 + +
T20 + 100 + +
T40 + 200 + +
T100 + 500 + +

fn Fe(I) J5 ¥% 3% 3 h, % Lo ) BRUORE s BBORE 5 T A7 b B4 F 491 A As(TD if £ 1 (250 mg-L™),
AT VIR As WREESN 5 mg L, #3% 9 h Jm 4 Fu A9 BORE 5 BURE 5 BT A 42 EE 91 in A Sb(II) fit 45
(250 mg- L), i f5404h Sb W FEHI N 5 meg- L', k% 12 h 5 4% LB BCRE . FrAa Ab BEECZE 30 °C e R4 55
FE, BT 8 KL 15 REURE. AR S IA IR J , AR AH B 1% 4b B 5 (0, 3 h(0.125 d). 12 h(0.5 d).
1d.8d.15d), & pH. Fe(Il). HfkH. SO, As(I) K Sb(I) %5. As(I) it % W A1 Sb(I) it £ Wi 78
681 FH 24 K43 591 361 25 7 A R 49 (NaAsO,, 45 99%, Fluka 43 7] ) 1 [ 25908 £ B2 864 (KSbC,H,04, 99% 46
J&, Acros Organics /A F) ) 7E G AR T 1 T I 5808 2l K B il i sl B S8 4K i 2k i B 4K B AR
SR HNHI AL
1.3 4rbririk

R I — 38 A A W T BV pHS-3C A% 0 R B i (it B i) MU pH; ) —&B43HE AL 4 0.45 um
U8 A U S, 2 fR Ak . Fe(I). As(TN). Sb(I) K& SO %5 . #i A4 e % W H 35 /0 e e ik T
665 nm & (GB/T 16489), Fe( 1) R 48 — & 2 3E 0 GG EL T 510 nm I & (GB/T 11064.7—2013 ),
SO Al 7 2R FH 8% BR 40 43 6 BE 5 T 420 nm I3 (HI/T 342—2007), i A ZR 350 756MC 4541 /AT I,
GGG RE TR, 542 . As(TD) A1 SbCI) Wl 22 ¥4 5% FH A AL & 2B IR+ 92 601615 1% (HG-AFS, 165t
AFS-2202E, Jb 51 ) DLl & & ff A1 2 86 09 8 =0 2F 47, DLW A B 45 (100 pgrmL™, 2% HNO;, Accu
Standard 23 7)) FE A E6AR (1000 pg-mL™", v [E 3R 2= 058 B ) VEERMED) BT, DABR IR RN T IR 1i B2 15
T Ji 7200,

B AT B R Y A A 4 S LA L, e 56 7K 348 Millipore 25§ F-7K.
1.4 Bl b3 K 5y By

B Ak B K A3 A1 35 EAE P Office 4k 14 Excel 2010 M 4t i3 B #k f4: SPSS 22.0, %} 5 4 4l vk 47 im
AL L E T 2 B KA o

2 5 R 5308 (Results and discussion)

2.1 pH. Btk S SO 721k
TESMA Fe(I). As(Il) A1 Sb(Il) Z 77, # A8 5% 2 d WAL R 838 R B pH A 7.17, Btk ¥ ik B Ry
217.37 mg-L'( 1). Jin A Fe(I1)3 h J&, Fe/As LA [A] 9 b 320 pH #5547 AN [A) F2 BE () T % H. Fe/As LLg
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e, pH UK, TO—T100 4t B 240 pH {H 7 %I B 4 6.96. 6.62, 6.57, 6.44., 6.23. 5.72 Fil 5.14; As(1l) FI
Sb(I) A A JF A 1 i pH Y i — 20 B AR, 3 70 A PR ZH pH B 28 7 Bt oo 5 8 B 9 250 8 KA
pH {3476 BT 7H s, 5 15 KRt pH W SRR (18 1a). BAASKEE, AR AL BEZE pH Fifi s ] 9 738 b #a 3
— 2, I FEAH R R E) A5 pH WIBEE Fe/As Fb 4 T 5 i A,

ol CK et TO oo T2 e T4 celes CK oot TO vt T2 e T4
........ T10 «0:T20 et T4Q w0 T100
2>200.00 £
)
&0
£ 150.00
3
2 100.00
@
5 5000
2
0

i
B AbHIEIAS A pH (a) AR AL & B (b) Bl E] 5922 1k

Fig.1 Variation of pH (a) and total sulfide contents (b) over time in every treatment group during processing

T ALYk 3 1 AR fE A H A pH % — 30 (& 1b): Fe( D) BLA 3 h 5, A [l Ab B ()B4 4 BE A
1 217.37 mg L™ #A F &, H Fe(l) In A B2, bk B /D £, TO—T100 Ab P27 1k Py ik
JE 43 %M 194,65, 183.10, 178.48, 155.11, 111.35, 48.71, 0.19 mg-L™'; As(Ill) i1 Sb(Il) AN A -4
T A A v Y B S R AR, S oAb B A B A AR B S AR DOk &2 21 As(TIT) AT Sb(TI) Jim ACHIT B ¥k B
TRV 55 8 R4 LB ALy vk BEARAT I T i, Ak 23557 7 d Je (BRSS 15 K) 45 LB Ak e 5 0 S %
B T T100 2H, A Ah 39 2 1) it Ak 40 R B2 AR 48 15 7E — > 5 (1 7K F, TO—T20 ZH 4R 3k 100 mg L™,
T40 th— B 7F 50 mg-L™' % 5).

T IAR Fe(T) 3k B (NH,),Fe(SOy), 6H,0, FT AR He B Fe(1T) B A5 3 T 8 19 S0;,
1M1, SO MY 8% A% 12t (m, ) 56 T 92 & (mg ) V825 11 Fe 1A (me WAL G Fe(11) &), IR
96.0604
55.845

R IEATIE IE I, AR BRAISO; YR I I 5k A it 3R B (8 2), 5 CK A He, B iR h 4 Ji 14 1) 77 7E
15 4 41 SO MR #4 AN TR A B i BH B T B, Hoh, TO—T10 41SO% ¥k ¥ 25 5 A | 3%, T20—T100 41
SO e B Bt 25 Fe( T) I 2 A8 i B 2 B Sl e i, 8 s Wk B2 1) Fe( 1) A2 1 T 56 5 P SOT 11
RPN 7S

m, = mg — Mge X2 X

2500

153
[=3
(=3
(=}

1500 [

1000 [

Residual SOZ/(mg-L ")

W
(=3
(=]

0

CK TO T2 T4 TI10 T20 T40 TI00
B2 AL SR SO HIFR AT HE

Fig.2 Residual concentration of SO,* in every treatment group in the end of processing

MAIE T pH A | B A0 R 32 Bt R [R] 198 25 PR 1 B B 4R %) 3 A B 2t X B, Fe(T1) A AN TR A 2 %oF
1 5 A — 500 B 2 38 Do R A B AR 2R 7 A T R AR R K R P R 4 A L (T 3) B Ak
) — PR R K, =1.3x107, In A Fe( 1) Hii 3% 5T pH 2924 7.17, 3% B G B 438 4k 4 32 22 DL H,S K
HS IFESIEAE, 5 Fe(Il) AT
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1 1 1 1 L . |S
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RELIE AR FFRRE M R 2
Fig.3 Stability diagram of sulfur in water

dashed lines are the stability limits of water”™!

Fe** +HS™ — FeS | +H" (D
AR, R — N IEFE B AL B R B L R, X LR BV AR BN Fe( 1) 3 h /5 pH FlEi Ak 9 vk B2 7
TO—T100 2 /% 3 U3k . 3% B, — /B 19 pH 52 ) PR 2 02 i JR (LR ) I AL TH AE T 7= A 1Y
HCO§[27728]’
2CH,CHOHCOO™ +SO2 —s 2CH,COO" +2HCO; + HS™ + H* (2)
CH;COO™ + SOi_ — 2HCO; +HS™ (3)

IHCO; /& W 1 255, FIAE— e AR B F IR 1A R i pH, 3k 5 56 T ok R sl k. e LA, B3 1Y pHL A 7]
A ME H,oS. HS . HCO; K COP fiff B - () 45 SR U0 Sl 3, pH (AR T 5.5 K5 XA R 3 8 B B 1140 A4 B335
FEAE IR R R, FE XA IR I b, T Fe(11) &84 @ INART, 48 h B My 3R A5 4 B Ak K
HEA T XHEO0 HAE 0 R R R TR AR AR AR, X8 H AR R A9 I A T AR A i % A B
AR iy, 3 ER 8 RN pH AR ALY & 1Y T i RE 515 LAIESE .

BRALY) 2SO IR L F= 1, — 35 W2 T A K A SC &R, (H TO—T100 AbBRZH A0 2 80 T A Ak e &
SO FE A Fr /i — Btk 3 B AP IR G 0 JEL I, — Tl 2 R R SO B TH FE AN B Ak 42 1) 7= A 2 B2 R A
JIA Fe( 1) B Y 48 h N, i #5 AbBREAH b —F 19 & i 0F o 35 25 5% 53— T, Fe( 1) Ay M A Bk 22 T
P FR, BEE W16 Fe( 1) e B A FH i, X 35 5 v Ak 9 1) TR B 88 22, sk BB A ARG 17 At P 40 o i R
S BB AR B 110 7 S RO T R T B A B T A GRS T R AR B AR R SO B AT REMERY. (AT B
&, R TO—T100 4119 SOy SR AR MR A ) T i 5 M 25 5, (FUMH 22 o e s B AT 480 meg L' (5 40 i
SOZ 1 23.6% ), iX A fE S 32 e Yk 55 11 247, [H o A 3L 300 20 B8 JEL 008 (100 B 050G 208 -5 7 2 s S D e
AERKORIHFESO; .

2.2 Fe(Il). As(Il) A1 Sb(I) Y& BEF

TN 3 h J5 454 Fe( 1) M 5R AR BE 6 (8] 4a), BR T T40 A1 T100 21, HAh 45 21 Fe( 1) W5
TO A& A % 22 5 (P> 0.05), SLH} TO—T20 414 Fe( 1) ZBR3E 100%, T40 41 Fe( 1) 2B F 1k
98% LA I+, T100 K FRFEZ1N 86%. 7F Fe(l) Gl AL = 1 T100 41, As(T) FIMAZE B T Fe( 1) Y
R, M Sh(I) A A 48 = T Fe( 1) BIFRARME R (P < 0.05). H T TO—T40 2 Fe( 1) 5%
e BE A A, As(T) A1 Sb(T) F I A B SR (45 45 4 Fe(I1) £ BL 5 T100 41 AHLh A 28 1k 4 3, H 45 41
Fe( 1) MM AR LI AN 2. 55 8 KA 15 KA, 4540 Fe(11) AR AR E A Fre iR, AN, 4b FELZ 5 i
% T100 3575 249 109 mg- L™ Y Fe( 1) 4b, HoAth 4% 41 (e B 40K T 10 mg-L ™.

A As(T) (Y 5% A e B AR Ak S 7R 1 B R R 38 D 1 22 B As(TIT) B AN BR (7 4b): 5 CK A
Fb, 4520 As(TI) e BE 24 7 e, LI o A A B S [ £ 0B 10— 25 B ARG, (SRS 15 KR SO e I
Ths BT R, TO—T100 21 As(I) e BB Fe/As Ho Y H & M A Her, TO—T4 214 As(TIT) ¢
JE2E SR, SXFIRA L, Z0FRMK T 30%:; T10 2H i & 5 BR ik 55.6%, T20—T100 [ As(I) Bk
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FEER 8 R ik B iy (B8 1T 95%), 27 15 KIF AR A MR A it (B L R 1T 89%, JEA IR
F) 0.5 mg- L' AYHERCbRHE.

12000 a
ool CK ceecgeees TO ceccfpeese T2 ceee@eeeTY @
10000 - ceesiee- T10 ceeeereee T10 ceeeppees T4)  ceee®---T100 ot
5
& 80.00 -
= OQeevere @ ..................... @
% 60.00F  TTttteeenll, @
=
=
£ 4000t
&
20.00 |-
..... ALY
W ? """ i """"’"mg" mnpensen @
0.125 0.5 15
t/d
650 b & pCK mT0 ®T2 @gT4
OTI0 ET20 BT40 BTI00
o
=
o0
£
= 7
= N
! N
- \
g \
: \
N
N
1d
600 ¢
a a OCK ®@&T0
. 500F @ = =
N & ST2 @T4
2 400F mT10 8720
= L BT40 @ T10
S 300
w2
=
£ 200
&
1.00

B4 KI5 Fe(1D)(a) . As(I)(b) #1 Sb(I) (¢ ) B AR B2 B I ] (1 A5 1k
(EHFRERE, b T ¢ HAANBTTR] RS HEA T 43 5 HE R Rl 2 8 LAY
Fig.4 Variation of residual Fe( Il ) (a), As(Ill) (b), and Sb(Ill) (c) concentration over time in every
treatment group during processing

(means =+ standard, data at each point in time were sorted and compared separately in figure b and ¢)

-4 Sb(T) A% 4% e 32 W i 1] A9 A8 b (7 Y B R R 3 I BT 4 T 45 2 Sh(TIT) ¥ B2 24945 A . F [
(K 4c): 5 As(I) Z8 Ak a3 A G i 2, & 20 Sb(I) 195k 4s vk BE7E Sh(T) inA 12 h 5 (EPES 1K) 35 5]
AR, 55 8 REFA-4L S ¥k B TH i, 55 15 K Sk BT 0 -, (HB A0 55 1 RsR A& (To 4
BR AN ) 5 £ 4 X KB, TO—T100 4114 Sb(Il) ¥k B2 Bl Fe/As Lb 1) 45 &5 1 B K. Hovb, TO—T4 41 19
Sb(M) ¥ i 2% T AR &, 5% BEAH EL, Z0F%MIR T 82%; T10—T100 ZH (1 Fe & F: 3R 5K 96% LA [, XTI
() Sb(T) 7% A%k B BV MK T 0.5 mg L™ AYHECbR . X Ab B2 5 B As(TI) A ST Ay 25 B 2 (34 LA
Smg L WIIR R IR AT Z e K 2 E i (K 5), ol & B —41 i Sb(Ih) 2 BR R ¥ &+
As(1IIl), B T40 F1 T100 Ak, X Fh2= F 3R] B EF MK (P < 0.05). BAKE, k8] —E kA (=50 mg-L™)
() Fe( 1) S 2 58 T+ 1 B 2 45 30 e R0 P AN T 28 10 L B, I HLXPP B T4 FH BE Fe( 1) W BE 0938 i ifii
5% Ak, PR, 500 mg-L'Fe( 1) X & B2 £k 38 J 5 25 B As(T) A1 Sb(I) () 4 i 76 H 5 oh B &, (i 75
As(T) 11 Sb(MT) F 2B M TO ZHAY 30.2%. 83.8% 431l 7= 2] 98.2% H1 100%.
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550N B BF 5T 45 SR AR LAY, Fe( D) A9 B BE 9% 32 %5 As(ID) A Sb(T) Ay 25 Bk R U010 - 171 Jf: %}
As(IN) A1 Sb(I) A & B R A Fa e e . INE 4 i L H, 97 46 Fe(IT) i, As(I) A1 Sb(IM) A9 5% A%
BTG, (LA AR o0 2308 B e I B O S R0 AT i 22 5% 2 A P9 3 2 B, IR 6 38 JRU T X Sb Y 255
SR R, S SRR AL P B R K R B AE B, AT LUK 275 K HECPR #E (0.5 mg- L) 114K
T, BR B /NS 2502 FE AR R AR £8 30 J5 B 25 % Sb(MT) B9S2 36 W v &k R, b 35U 357 H B T B 0 HE Sb 6
MG, Sl A AF 5T 3 2 B0, Bt IR A6 140 D P 2 (1 ) 0 0 WA B 76 [ AH R 1% S Ak & W ST R K
AU ARG, W1hR Fe( 1) MREEXT Sb MR FHAG 225200, Fe/As tb/NT 10 B9 JLAL AL, Sb(TT) 7Y
FoBR BB AR WA 2200, 3 1T AR 10 BH JE B Fe Wk A AIC A, 2 R A2 DA AL A2 0% i 8 190 2 A A7 T
Sb(I) 45 7E Fe/As it 10 Y JLZH AR FR rfr, S48 38 0 ATy A 55 o ViR B2 AR B AR ) 72 7E (T 100 BR 4R ), B
Sb(M) A& i PRGOS . SEEG R I, i AE 2449 Fe( 1) A\ A T 61 BR 1R 16 IR 1 X+ Sb A9 KBk, JF

M0 aas

h gh h h
- msh g o gh gy s
g ol de d de S
2
=
g2 70
- c
&
g 50
g b
= b b
]
= 30
>
=}
=
123
2 10k
a a
L CK TO T2 T4 T10 T20 T40 T100

B 5 AbHZ I RER A EERR
(S fELERR 22, AT K008 R AT 58 —H1E P F 22 LA
Fig.5 Comparison of removal efficiency of metalloids in every treatment type in the end of processing

(means =+ standard, all data conform to uniform sorting and multiple comparisons)

5 Sb(ll) #H tk, Fe( 1) X g £ 10 IR R B As BIfEHEVE T R B 25, 55 91, As B9 K BRIAT Sb X
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Table 2 Correlation between the indicators in the matrix after 15 days’ treatment

WitEFe( 1 )Initial Fe( 1) pH Tl Total sulfide Fe(Il)  As(ll)  Sb(ll)
pH -0.977"
ALY Total sulfide —0.938" 0.974™
Fe(1l) 0.927" —0.854™ —0.745"
As(1l) -0.767" 0.837" 0.903" -0.519"
Sb(1l) —0.673" 0.736™ 0.806™ -0.435  0.892"
SO,> —0.889" 0.908" 0.905™ -0.742"  0.810"  0.662"

E: **, P<0.01; *, P <0.05.
3 4518 (Conclusion)
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VR TR AR, 5 R Fe( D) B9 A #2785 T As(IN) A1 Sb(M) (9 25 BRALR, I A% T B4 -h As(I) A1
Sb(1) & 7% i) ] .
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