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Effects of pH and Complexing Agents on Sb( V) Adsorption onto Birnessite and

Ferrihydrite Surface

WANG Hua-wei, LI Xiao-yue, LI Wei-hua, SUN Ying-jie "

(School of Environmental and Municipal Engineering, Qingdao University of Technology, Qingdao 266033, China)

Abstract ; Effects of pH and complexing agents on Sh( V) adsorption onto birnessite and ferrihydrite surface were investigated. The
results indicated that birnessite and ferrihydrite had strong ability to adsorb Sh( V). The removal efficiencies of Sb( V') by birnessite
and ferrihydrite were dependent on the initial pH in solution. The removal efficiency of Sb( V') increased with the decrease of solution
pH. At pH 5.0, the removal efficiencies, adsorption rate and adsorption capacity were better than those at pH 7.0 or 9.0. The
adsorption process of Sh( V) on birnessite and ferrihydrite could be well described by the pseudo-second-order model. The Langmuir
model best described the adsorption behavior of Sh( V') by birnessite and ferrihydrite at pH 5. 0. The presence of citric acid or EDTA

had significant effect on Sh( V) adsorption onto birnessite and ferrihydrite.

Key words:Sh( V) ; adsorption behaviour; ferrihydrite; hirnessite; pH; complexing agents
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Fig. 1 Characterization of birnessite and ferrihydrite
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remin "' FYEEHES 0 10 min, 80°CHET 12 h, B K
!fj”iﬁf[”].

IR S5 AR AE Q01 1 s, REAR A3
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XRD 75 ERE7E 22° 1 36° (20) AbA B i W i 0 |
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1.3 Wik
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2.1 pH Xf/KENERE FIZK R I EFSh (V) 52
RFE B pH 414 T 7K 85 56 5 A1 K 2w %
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R S I P[] ) S A T e B fE e TR e W]
DL KRR FUK R XFSh( V) KBRS
Witk pH 2IEHETICR. BEEVILG pH EHA T, K
BER XIS (V) 1 LB FB W BEAR , 5K Bk 1y A8
LR —E. ZEWIER M pH 5. 0 B, KW 30 min J57K
R R XAYSh (V) K518 78. 7%
F176.4% . >4 pH F+iE 9.0 B, JZ W 30 min J5 7K 8
ERA R X BISh( V) EBRFE T ZE 41. 5%
33.9% %% pH 5.0 B, BR300 1 37. 2% FN
42.9% . JZJV 720 min Ji5 , KENEGH FE pH 5.0, 7.0,

9.0 B XFSh( V) ) 2 B 243 51 93.3% | 88. 1% Al
69.7% , %t 30 min Bf 42 & T 14.6% . 21.4% Fl

28.2% . JKERW XISh( V) i 2 BRAE ML 5 K 84
A HEAR—E
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Fig. 2 Effect of initial pH on the adsorption of Sb( V') onto birnessite and ferrihydrite

TKENER T FK B X Sh (V) W B i #5 % FH 1
— B 5 FE R Eh 1 T B AT S, A R A
21 PR, WA REL R B, E sl 124
RIXFSh( V) B LA B0 B B B4R F il — 2 s )1 2
B KA R WS (V) i FR i —2k
B 1A R A O R R FE 0. 574 ~0.936 Z ],
MHE RS 124 A OC R B R ¥R T 0.98. HE5
JETE pH 5. 0, AKENELA AR BT WBSh (V) i FE1Y
SR B A 0.999. W] WL, Wk LR B S 2E REE i i
TN TR X Sh( V) AW R . )
BRFSP-Ar BsF o R By ) 2400 W A S B 5 VP 4y pH

AR />. pH #E 5.0, 7.0, 9.0 B /K N4E 0
g BE & Q) 43k 0.919, 0.897 Al 0.57
mg-g . KERHFE pH 5.0, 7.0, 9.0 WY Q. 435
70.989, 0.935 F10. 661 mg-g ™", F/KWERH A2
BN WNHEZ Gl J1 2RV S5k, RN hy FT LA
IR B AR RS W B ) B R 3R By, TR R R
Y1590 46 pH 5% UJAH G, /K 8450 87 Fl K 60 %)
Sh(V) HYWE I IBE pH T R R (K %R
WRTS(V) AW AR 2 2 T /K Bk, 7E pH 5.0
IF K ENER A XS (V) 14 W B 38 58 108 B4 4 32k 42
4394 0. 267 mg-g ™" +min "' F10. 227 mg-g ™' min ",

F1 AFE pH FHTRMET FKKT WHSH( V) AFHMELER

Table 1  Fitting results of Sh( V) adsorption kinetics on birnessite and ferrihydrite under different pH conditions
HE—25) I 2 AR e G Bl A5
R pH Q. ky R Q. ky hy R
/mg-g’1 /min ! /mg-g’1 /mg-g’l-min’1 /mg-g’l-min’1
5.0 0.179 0.009 0.633 0.919 0.267 0.227 0.999
IKENEL A 7.0 0.337 0.010 0.839 0.897 0.116 0.093 0.998
9.0 0.298 0.004 0.574 0.657 0.080 0.035 0.984
5.0 0.374 0.014 0.917 0.989 0.143 0.141 0.999
IKRBRA 7.0 0. 601 0.008 0.936 0.935 0.057 0.033 0.986
9.0 0.388 0.005 0.842 0.661 0.031 0.023 0.985
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5 T /KRB AY 0. 143 mg-g ™' ~min ' F1 0. 141
mg-g ' emin "' MIEW pH _LFFE 9. 0 B, KNG
FIOK B4 XF Sh( V) B9 W B 38 5 R B 22 0.080
mg-g ' +min "' F10.031 mg-g~ ' +min"" ,{H pH 5.0
B 173 F11/5.

IKBNERE FIK R XeFSh (V) W B 45 TR 28 el 2
(e)M2(d) FroR. BEERBTSh(V) P19 1
T, Y R R et T I, 24 Sh( V) kB R N
Bl —ERE T P A TS, BRAR L (R
WG pH 5.0 I, ZKENER A FKERT X Sh( V) 1Y
W B T T AR WA pH SR
Langmuir F1 Freundlich W 45 I £ A% 2 XF /K 40 4 0
FRERA W FSh (V) i B AT R 05, AR 7R 7K
BRERAT RIKBRETXFS (V) T AE 9 W MEBIL AR, D15 45
WRULFE 2. Langmuir Al Freundlich W BR AR 7Y (1) #H 5¢
FECGVR pH AEE—E KRR, MHXRE R 7]
PLHIWT , ZERI 4G pH 5. 0 B, Langmuir W B30 &

Sh( V') W B 77K 40 5 7 F K Bk 40 2% 1 4 Tl 2 AR
F Freundlich W Fff A %1, 1 £ 90 4R pH 7.0 #19.0
B, Freundlich MW B A5E 78 Xof 7K 44 4 67 F1 7K 2640 T A
Sh( V) MRCR AL, X F W, 76 pH 5.0 BF,Sb( V)
TEAKENER AT F K BR A 3 TE A4 W B 4 30 B 40 1 2 R
B, TFE pH 7.0 F19.0 BF,Sh( V) ZE/KENERH FI7K
B 2 1T A W B 40T 200 1 E IR B AR
pH 5. 0 B}, Langmuir #5755 7K 4445 07 F1 K 2685 B
Sh( V') it 3k 15 1Y Jse KW B 52 (Q,,) 4390 26. 8
mg-g ' F127.9 mg-g ™", B & T HAD pH KT
A R &, 7€ pH 7.0 F19. 0 B}, Freundlich %
AL 28 n RAERNPERERI LS. 1/n BUEUE
—MRAE 0 5 1 Z (8], HAR M IS, 275 W B e B
1/n 0.1 ~0.5 Z I KR 5 T WM, 1M 1/n >2
Ao DU e X AR IS P 35 2 B9 BLE 25 SRl i 1 /n (.
BAKTE 0.5 247, KRS (V) &y T W B HE K h R 1™
UK ERA R 1.

%2 KF pH &M TSh( V) BRHEREMEER
Table 2 Fitting results of Sh( V) adsorption isotherm under different pH conditions

Langmuir il

Freundlich 5 7%1
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Fig. 3 Effect of complexing agents on Sh( V) removal by birnessite and ferrihydrite
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Table 3 Fitting results of Sh( V') adsorption isotherm in the presence of different complexing agents

Langmuir #5571

Freundlich #7

=

eI KA Q. ky

2 K; 2
R 1/n R
/mg+g ™! /Lemg~! /mg! "egTlLn
CK 17.2 0.306 0.962 3.195 0.598 0.995
KR FrEER 6.5 0.132 0. 966 0.678 0.698 0.991
EDTA 12.1 0.179 0.971 1.574 0.664 0.991
CK 17.3 0.274 0.929 3.086 0.587 0.996
TKERT FrEER 4.1 0.117 0.968 0.392 0.715 0.991
EDTA 7.2 0.089 0.907 0.561 0.739 0.995
3 & Sh( V) My ZBRaE. IR 3h 1241 & , KB

(1) W pH 1 25 52 Wi K 4§05 47 0 K B %o
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