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Fabrication of Supported Titanium Xerogel Adsorbent and Performance

Evaluation for Arsenite Removal .

SUN Ye-yang, ZHOU Chang, GAN Yong-hai, WU Bing-dang " , ZHANG Shu-juan H R
(State Key Laboratory of Pollution Control and Resource Reuse, Schooliof Jthe Environment, Nanjing University, Nenjing 210023 ;, China ) =
Abstract: Although the adsorption capacity of titanium xerogel( TAX)for alsemte( As(T0) )is high(254 mg-g~4Y’, the adsorptlon rate is slow. Therefme TA’X was loaded
onto activated carbon, sponge, and resin to fabricate a sipported adsorhenl and the arsenite removal performance was eValdated, Except sponge, activated (’arbon and. rﬁsm
could successfully load TAX,*The results showed that rgsin and a(tlvaled carori Toaded TAX improved the/As( ]]I)némmal perfomlgn(e and more significantly by.the resin-
based materials. Through*y et digestion and adsorption kinetics exp@flments\' th‘,e"amounl of titanium loadet] was appr0x1mately L. 4% ‘and 5% in the activated carbal+ based.
(TAX@ AC)and resiri-based (TAX@ resin) materials, respedllvely ﬁdf lhe-ﬂlltlal concentration of 1. 0 nlg L As(/IT) solutien, the adsorption rate constant of TAX@ D201_‘_,.
was 0785 mg- (g mir)” ') whlch was 21 times higher'tharthat of unldaded TAX[O 04 mg+ (g*min) ~" ],/Colunns|packed yith TAX@ resin could effecuvelv lower amenrfe
concenttation for upio 560 héd volumes, which is 2. 8)times gr:eater than that/of the iron-based composites withi -ﬂ:e same metal rhass Therefore,, loading TAX on macroporous
re%m is‘an effective strategy and prov1de% an effective approavh for the a}Jphcauon of TAX in arsenite- r’ontammg groundwaler

Key w’(:rds 1A8; adsorptiony titanium xerogel adsorbent; load; activated darbon; resin; sponge
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1.6 RIEFREAL S JATTHA %
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P17 A7 A T PR 7 a0 R s 1
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[ 1 (a) . 8l I A 5 2005 AC RS i, 15
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Table 1 ~ Structure characteristic parameters and arsenite removal performance of ACs

AC 2! kit H R R /m? g ! LA/ em?® g 7! LA/ nm Q./mg-g~!
Hpse Al 16 ~40 759. 4 0.67 3.55 0.27
il ginll 8~16 512.7 0.4 3.14 1.15
JHAREAY 6 ~10 453 0.34 3.04 1.77

1) W BHE SEG 450 AC: 200 mg, As(IM) : 10 mg-L~1, f&FH; 100 mL,

SR BEREAL, A TAX@ AC B} B fif 8 R
IR B A8 R A 3 1 W 4R T R G 38 TAX A3 4k
HATAs (M) KBERVEREZE , WM 24 h B9 RRFR /N T 2

pH: 7.0 £0.5, WA ; 24 h

mg-g ! (F1). WH# TAX J5 K2 h J5, As(1)
(I B HK T 20 mg+g ™' [ 181 1(b) ]. Elovich J5F2)™
12 F TR A AR R B4 28 v Al 2 W B % 30 0 225k
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. Fig. 1 Photos of activated carbon before and after TAX loaded and arsenite removal performance
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Table 2 Fitting results of As( lll ) adsorption kinetics by TAX@ AC

Elovich /7F2 Morries-Weber 5 &
MAZ 1 -1 1 2 0.5y -1 0.5y -1
a/mg- (g min) B/g-mg R ky/mg- (g-min”>) kyp/mg- (g min>>) ky/ky
TAX 0.33 0.29 0.972 0.91 0.16 0.17
TAX@ HB5EH AC(16 ~40 H) 1.30 0.14 0.997 2.15 0.57 0.26
TAX@ 725 AC(8 ~16 H) 1. 69 0.18 0. 998 2.34 0. 80 0.34
TAX@ JAHERL AC(6 ~ 0.43 0.33 0. 996 0.96 — —
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Fig. 2 Photos of sponge before and after TAX loaded

and arsenite removal performance
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RiERE. AN L, BT TAX 2k BB R 1, TAX Ay
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Table 3 Structure characteristic parameters and arsenite

removal performance of resins

L L5 AL 0.
B ik 2,,-1 3,,-1 -1
/m” g /em? -g /nm /mg-g
D001 20. 85 0.12 22.08 0.01
D201 46. 65 0.07 20. 09 0.19
D301 93.42 0. 06 26.18 0.01
D851 90.91 0. 04 18.58 0.01

1) W B SE 36 4544l AC: 200 mg, As( ) : 10 mg-L~", {AFL. 100
mL, pH: 7.0 +0. 5, W ; 24 h

KPLT AC, A SR TAX @ I W B A %) 250 41
% Elovich Fll Morries-Weber TG, 45 0K 3
(b1) . 3 (b2) FIZE 4 Fs. A BIMERE(R)
R PAULE Ty 2RI F TR AR S 2k A ).
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Table 4  Fitting results of As( Il ) adsorption kinetics by TAX@ resin

B Elovich #1535 Morries-Weber $815 3%L
@/mg- (g-min) 7! B/g-mg™! R? ky/mg- (g-min®3) ! R?
TAX 0.04 3.51 0.997 0.08 0.995
TAX@ D201 0.85 1.33 0.993 0.46 0.971
TAX@ D001 0.31 0.91 0. 996 0.39 0.992
TAX@ D301 0.12 2.49 0.99%4 0.23 0.987
TAX@ D851 0.11 1.33 0.997 0.15 0.997

BT UL BT ] LUAS 3 P e AR R S T
IRIIE TR TAX, R85 A8 . 28 5Bk f g
(BfHE > AC) | BUAS B BRafPERE £ i A B ( D201 >
D001 > D301 =~ D851) , A SCHEH D201 #4 g Ak 1A
AT AR A B S BRI P PPAR 45
2.2 TAX@ D201 %tk

RWTE A R T AT REAZ IR A T ) 4

S ARG A 308 1sF () 5 . DR T B2 4R
T AR . A o H 0 W B R 35 e ) X6 71 2
TAX A EHERE 15 M.
2.2.1  PRACERIEFNGS T

TR BERE e A i TAX B, 75 BEAC 6 A A B
WA P A PR IR AS TR A5 5 B VA R TR
IRFEEE AN [F). 28 B2 AN [) (0 W AR 2E A 22 £ 4 ) B
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Fig. 5 Structure characterization of resin before and after TAX loaded
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Fig. 8 Arsenite removal performance of TAX@ D201 under different water quality conditions
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