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Effect of FeS Colloids on Desorption of As(V) Adsorbed on Ferric Iron
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Abstract: The iron colloids in groundwater are associated with contaminants such as arsenate in transport processes, but the
mechanism underlying the process is not clear. In this study, batch static adsorption and desorption experiments were conduc-
ted to investigate the effect of FeS colloids on desorption of As(V) adsorbed on Fe; O;-coated sand, as well as the influences of
HA, H;PO,  and HCO; ~ on the desorption. Results show that FeS colloids at low concentrations desorbed As (V) mainly by
competing adsorption sites on the surface of Fe, O;-sand, while desorption at high concentrations is mainly due to the competi-
tive adsorption for As (V) with Fe, Os-sand. As HA (humic acid), H, PO, and HCO; ™~ could desorb As (V) from Fe,O;-
sand, As (V) desorption by FeS colloids was reduced. The results may better our understanding of the mechanisms of the arse-
nate release from sediments into groundwater.
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A1 %

JoT TR AR | B TR U AR A5 110 T 4 I B RS I ( Anawar
et al.,2004;Bauer and Blodau,2006).

JE A AT K G i A% (1 ~1 000 nm) FlIEE K
LR AR L S S K Z T AR AR I — B A T K AR A
TUBUAH Z 18] 1 B AR 2 BE AT R4 W2 B 1 T K b i
HEY R, WM (Neubauer et al.,2013) . fEHL T K3
2y ik A8 R I AR L A AT BE K T AR e 0 R )
il W e R K P BR T A TE A L BT IR AR LA
A iR AR 2 T BRI (Tadanier ez al.,2005).
MNITE SR B 7538 S5 & K 2 h A e T
AR Fel' f1 S8 & A FeS 4K (Jeong et al.,
2008) . FeS JE 4 g M B /K AH A B As (V) (Farquhar
et al.,2002; Wolthers et al.,2005) {H & H X} FeS
B A 55 T AR 5 B 285 ) A EL AR AR UL A T i 5
T 22 52 Wi 35 K 2 i 9 12 %

G AR SC LA AT S B E AL B B TR
BT FeS RS TURIPI MR 25 As V) 19 fif e AE
FEL KR R WL S A 2R 4y R A R (HAD |
H, PO, F1 HCO; X fif W 1) 52 W A< BIF 5 14 45 SR ff
o BRAEFVEAN FeS BAAXS & K Z TR S As
VO B BETSCAR 08T /.

IR SR RES

1.1 K

As(V) 4 W 1 Na, HAsO, « 7TH, O (i fit 4%
Bk 99.99% . Sigma- Aldrich) ¥ A B il . 52 503
4 Sy 43 B 2 9% ) BB L G R BN (C F il
34.2% N &R 0.75%, S & & 4 0.30%, Sigma-
Aldrich) #£ it HA, 1. 4-Piperazinediethanesulfonic
acid(PTPES) ff: Jy 5256 pH 22 i ifi. 52 38 iy iy A7 3 3
FNERL ] S DARE R R = 24 h, AR5 HT B SRK FE
47K (Heal Force NW Ultra-pure Water System,
18.2 MQ = cm) P HHIFHE T,
1.2 KBHE

Fr A IRE SR B 7 T B/ b G E <10 X
10 ) A, S250 FH/K 38 0 B SUBB 2K
1.2.1 FeSBUEERH FeS KM A 82 % mi AT
3% (Butler and Hayes, 1998) . 7E FE 45 ¥ 36 mL ¥
4 1.1 mol/L ) Na, S 1 60 mL ¥ 4 0.57 mol/L
(¥ FeCl, #RAE 100 mL XV PR &R %+, & T
Wh e Ay EAHE 3 d AR R BB B RS AT AR
(2 000 Da, Biosharp, USA) H i #7, i L 5 F K T
200 ps/ e 5 ¥ HEE 78 2 F B P ORAFA .

T Y (Zetasizer Nano ZS90, Malvern

Instruments Ltd., U K) M E FeS IRHAKIAE N Zeta
B 3243 1 100~200 nm F1—32.51 mV (pH=7),
Vi B AR BE AR X B e e T /KA W P 8 3T Brunau-
Emmett-Teller ( BET) & K W M & & %
(ASAP2020, Micromeritic, USA) Il i& FeS i ki ()
HeRM AN 42.25 m*/g.
1.2.2 WM As(V)BIE Fe,0, AEMEIFE &
Fe, O, A 2a0 P8 SCHik (Huang et al.,2014) T
Pk A7 i AL B 200 ¢ A AP KR 12 mol/L
HCI.1 mol/L NaOHF 30% B H,O, 12 24 h, %
BEHIFRMT 5 ps/cm, A 100 mL ¥ K
0.1 mol/L#J FeCl, , R JG S FEZ 2 A 100 mL
W A 0.3 mol/L B NaOH, - H 6 mol/L B
NaOH K8 pH 18 E 1098 J5 K 7K R 15 R
I 80 °C L YA B R AU A 10% ~15 %1,
FRETHE 150 C, HEW KA T e Ja LB 1K
B EHEFRM TS ps/cm, T 105 CTHEF.

¥ Wl & M 200 g H Fe, O A W 5
1.2 L ¥ B H 300 pg/L As(VEWRIRS . pH=7 £
£ Y 10 hoK AT 45 B3R 97 26 1) As (V) B4
Fe, O, 1 /0 W .88 5 B A b 7E 50 °C FHET
2L H B Fe, O, A SR AsCV) BLA T
it 1.8 mg/kg.

1.2.3 FeS FEE R As(V)BN hF TR HEAR
W FeS AR (0.5.10,20 Fl 40 mg/L) %} 200 pg/L
As(V) WG B 3l F1 2% 5L 72,400 mL B9 AR M4 35 3 1
5 mmol/L B NaCl &8 5 & &, {fi | PIPES
il pH A 7, IR A FE AN R s [R] BORE I 52 375 T v
IS AsCV) MR .

1.2.4 FeS Bkt As(V) fBIR  EZEORFHE FeS
AR XS Fe, O A1 9E00 W B S As (V) 1 i W 3l )
St FEREC 1 g WEBE As(V) 97 Fe, O A1 iRP &
10 mL HIE/NE BB ERATEM R TINAR
FRFLAY PIPES 28 #h i . FeS iZ 1A (0.5.10,20 Al
40 mg/L) M LB FIK, MRl 6 mL, W pH
7.% HJE E % (120 r/min). A [F A BCRE P E
As(V) B ff % 5 A FeS SRR .

Pt FeS BARHREE N 20 mg/L., 43 30 A [\
W HALH,PO, Ml HCO, #%H ¥, E %
I ] 45 1 SR 12 h,

1.3 A&

B —E R BLE B i A 0.5 mol/L Y CaCl, fifi

FeS AR R ULE B0 BB WL 0.22 pm JE B S
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HEF 26615 L CAFS 9600, Jb 50 i Y6 A %8 A R
NEDIE B S As(V), BU— 2 (R BUE b i i A
12 mol/T HCL# 5 I 7E & As (V). LASBIE % o 2
{3 % Fe(1D & & (Komadel and Stucki, 1988)
JE A FeS BEAR B &L i W2 AR Uk B SR FH 4H 86 Bt 43
O JEE I R (T R BR B O 37 A JRy 2 2002).

2 ZREHTHE

2.1 FeS Bk As(V) By Kt 1E A

Bl 1 3R], FeS Jie A mie P o Wz B 7K %5 W 1y
As(V),7E 10 min {8 35 2| W 77, 24 FeS ¥ B2
5 mg/ LN F] 40 mg/L B BB As (V) W EE
110 pg/L FEMKE 19.6 pg /L.aX EEZJE i FHiZE FeS
AR e 85 1 185 T, TP A B 22 R R As (V) I
J BT A L AR 4 SCHER R 1B (Wolthers et al.,2005;
Farquhar et al.,2002), As(V) W 2] FeS ik I
AN ER R H 4 A Y.
2.2 FeS KU BHRAZEMEME As(V)HER
EH

— RO T s As (V) RERRE M 4 78 A AL Bk
FEUE L AH YIRS I, As(VDO L & B 4 %
T RE i M ok B 1 EIE B FeS i A RE AT 8% W B
As(V). {1 & 2a W] 401, FeS A RE ¥ As (V) N7
Fe, O, f1 %&b 3% 1 8 W i 2. 24 FeS AR Mk B2
5 mg/LME] 40 mg/L B, As(V) 9 12 h ff W %
M 18 Y6 KM E] 48 V6. FLJFL PR 32 A W A 1 A, AR
R Y FeS e A4 38 o 3 4 Wi B 76 38 181 47 1E FL Y
B Fe, Oy A7 S b 32 T A7 B W BE 2 67 A& 2D 45
ATLLVE Y FeS vk B8 (5 A1 10 mg/L) Y,
WY FeS BB #T MUK, £ W] FeS 18 W W b 75 23
Fe, O, A1 S b F 1 MM AR #E As (V) (19 BB 5 JL 0k
M T FeS &1k [ B 5k 688 aof 1 Bk 2 180 4% & 15
B As(V), MIE W FeS ARV B2 R % & F &5 5 8
Fe, Oy AW 25X As (V) By WL B, 10 M & 2b 4%
RAT LU . 2 FeS B BE 55 e i axX A FHAE 19

B,
2.3 HA X FeS RIEMBR BB EN FIRMZS As
(V) B9

mE 3 frs. HA 24 As(V) RSB Fe, O,
A7 D A . HA WJE N 0.5 mg/L 1 &2
4.0 mg/ LI, WA 43 H AN 4 %6 PRI & 31%6.24
H BB 4.0 mg/L I, As V) Y i W H 38 i 45y
08 B R FEWR BE ) HA A B FeS I As(V)
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Fig.1 Time profiles of As (V) adsorption by FeS

colloids in aqueous solution
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Fig. 2 Time profiles of As (V) desorption by FeS
colloids (a), the change of FeS concentration by

time in the solution (b)

M Fe, O, AR T, BAR As(V) UMW B 38 fm 1
200 A AB AN BRAH I MR BE HA 1 W% J5 FeS 1
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Fig.3 Effects of HA on As (V) desorption by FeS colloids
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Fig.4 Effects of H,PO,  on As (V) desorption by FeS

colloids (a), and the change of H, PO,
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IR IR As (V) MR SR AL W 2 1 i B 32 22 L) 2
BF S 7k A (o R ) 5 4 W B S Ak ) 36 T A PR AR
B, LR S m ARSI & AR RIS As(V)IE MK
B AEY). Wang and Mulligan(2006) LA M Bauer
and Blodau (2006) 1 43 3 & ik T A #L it fig {2 #F
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Fig.5 Effects of HCO;  on As (V) desorption by FeS colloids

AsCV) M\ S FTTTRR A v 1% 6 B R0
2.4 H,PO,” Xf FeS RAfER B A ZKRY LR
As(V) B %

ME 4 iR, BERH HoPO, W (UL P
B 0.05 mg/L B 0.40 mg/L B As(V) Y i
WeAE N 18 %0 B m 2] 52 %, 1M 24 H,PO, ~ ¥k B i i
0.40 mg/LJG As(V) W it JL-F- A4Sy & 4b w] A,
TEfR W R TR P R HL PO, Y B A T 90 B He
JEHRRA P BEAR, 1 RN 5 As V) 1 BRI K 3K
AAAE. N E da 38 7 A0, 4 R ARV 9 HL PO, il A
#| FeS R FMI A As(V) T Fe, O £1WEWIR A
ARG, BAR As (V) Iy W = B R 3 m 17 10% A&
£ AHJEH FeS BRIRGIHE AT AsCV) it W 350K A T [
.20 H,PO, R HA —F¥3MH T FeS A Xt
As(V) . H, PO, AEN HoAsO, BYSERIY),
S5HAFMMMER TS S As(V) &S5 4%
B, 5 ZU G 25 Fe, O, A1 SERD SR TAAT B 1 W2 B A 007
Acharyya et al.(1999) &3, H, PO, ~ 3& 4+ W% Ff 1
SAEUUA A As (V) i W 5 B b R 7K A v i
B4 ; Dong er al.(2012) K BAE pH {EHAE 9 LI'F,
H, PO, ~ BRI 1 55 4 0 A1 BN 8 99 0K 2 k3 T
1 As (V) $EHCHE k.
2.5 HCO; %t FeS Bk % W B $x A & /b L IR B 25
As(V) IS

ME 5 Al HCO, ¥ B 50 mg/L 34 3
200 mg/L Bf . B Fe, Oy A1 H AP F T As(V) [ fif I
FM 28 % B 37% ; KWk E KT 200 mg/L J5.
i W 38 FE AR A T S8 A0 AL o g /) i B )
B2 I VR B 0 B 3 R R 3K FeS IR & A= 2L 5EITT
VEHE B AEH Fe, O, AWRP R BHIGF T AsCV) 1 ff
We DAL 5 Hpad m] L, S A R A VR R Y HCO, A
F| FeS MMl H As(V) T Fe, O, A1 KIRA KR
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W AsCV) 11 il W R FRUE FE 48 %0 22 47 s 43 il L PRl
HCO, ~ FI FeS BEAXT As(V) By MW R = T
8 Y61 18 %6 HJZIEAR T 540 HCO, ~ FELMl FeS X
As(V) W B B ALHCO, ¥ Fe, O, £ AN H
T 1 AsCV) i W 1 32 B2 J PR Hoal A — 52 19 T
far o BE % W B 7E ¢ T 7 1 HL ff B9 7 Fe, O, A1 LR
.5 As(V) F 28 R a9 W B 55 07 . Anawar et al.
(200D W58 &I, HCO, ~ Rt i 2 M 4% & 1F A W it
FE S AR T o5 5 A BR A WA AL B As (V)
ME A A B 3R 3R B SR, Saalfield and Bostick
(2010)WAER T HCO, ~ 38 & o 4 7K 2k o™ 2% 1 A i
B A AR E As (V) BRI

AR5 38 5k 20 v A B A I AT L S 5, AR Y
FeS BARXT W [ 7E 7 Fe, O, A IERD F As(V) (i 1
YEF, UK HALH, PO, Fl HCO, — X fife W 58k 58 1) 82
M. - FeS Ji (A 55 K i be 2% i B L 3% T e 1 L AIG
WFE 1Y) FeS Bl BEAR #5525 i ML BfF As(V).FeS Jig
TRBEA RO Fe, O, A DERbF T LAY AsCVD AR
Horb AR FE ) 32 20 i S8 Fe, O; A7 92D 1 WY
SRR AsCV) I, 17T o5 Wk B2 i) 2 B 58 2ok 5 Fe, O,
ATHERD 5 e B As CV) TR 80 As (V) 19 ff . HAL
H, PO, \HCO, A B3t 3N E Fe, O, f195H)
R AsCV) TR T FeS BEART AsCV) B fife 2 5%
SRR A 5515 2] 19 25 50T LU, 78 A i i
KPR FE T R JRES Fe'm 5 S JE AU FeS
AR 2 HE— TR b 5| R ULR W B &5 As (V) 1Y i
WA 5.
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