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Abstract: Chitin was modified into carboxylated chitin by 2, 2, 6, 6-tetramethylpiperidine-1-oxyl radical (TEMPO) with
hypochlorite (NaClO) and sodium bromide (NaBr) for enhancing adsorption performance of Pb(Il) from aqueous solution.
Carboxylated chitin prepared was characterized by FTIR, solid *C-NMR, XRD and SEM-EDX. Batch experiments with various
parameters of the carboxylated chitins modified with different volume of NaClO, pH value of solution, initial concentration of Pb(II),
contact time and ionic strength on the adsorption performance of Pb(Il) were investigated. The surface characteristics of
carboxylated chitin before and after Pb( 1l ) adsorption were examined using XPS. The results showed oxidation modification did not
change the crystal structure and crystallinity of chitin and the carboxyl groups were introduced onto the surface of chitins. The
volume of NaClO and pH had significant influence on the adsorption capacity. When the pH value of solution was in the range of
4~6, the adsorption capacity of carboxylated chitin prepared with 30mL NaClO reached a high level and the maximum adsorption
was 233.64mg/g at room temperature. The adsorption process reached equilibrium within 60min and could well be described by
pseudo-second-order kinetic and the Frendlich isotherm models. The Pb(1l) removal mechanism on carboxylated chitin included
electrostatic interaction, chelation and ion exchange.
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Table 1  Kinetic fitting parameters of pseudo—first-order and

pseudo—second-order models

o . WIFAWE (mg/L
DNEHE B (mg/L)
25 50 75 100
) o ki 0.041 0.054  0.075 0.076
HE—Fra) )%
e Geal 10.57 1730  35.88 56.19
i N
R 0978 0914 0996  0.969
L he(x107) 2.11 0.43 0.20 0.11
HE B3 )%
e Geal2 2179 4796 7133 97.09
i N
R 0.999  0.999  0.999  0.999

T a7 HME BN s 207 REVH SR AT R, e o 2 1E BT S )

233.64mg/g, H I P P BE AL T K 22 AR IE 1 W B 55D
(WIER 4 Frow). W B 2 4 K 1 Jt I8 ] e A ok s
CC30 HMAEERILS PO KA AR I A2 A
f7. Langmuir J5F2 5325 K1 (Ry) 7T FH R J) Wi ot A
A A, T EAA RN 0.14~0.39,/NF 1, B]iZ %
B R A

% 3 Langmuir. Freundlich %0 Temkin 28 I Mi#&E & 58]
Table 3 Constants of Langmuir , Freundlich and Temkin

isotherm models

27 REVE IR B o L A 298K Langmuir Freundlich Temkin
SRR P SR B SR B
*2 FRATENEAEMESSE o 233.64 e 15.19 4 0.968
Table 2 Kinetic parameters of Intra particle diffusion model b 0.062 1/:1 0.78 Bz 3765
R 0.14~039 R 0.998 R 0.959
P Emg/L) ki R C ki R G R 0.987
25 120 094 926 016 097 1802
50 456 098 2045 011 087 4530 ‘ e
75 730 092 2783 013 090 6801 4 SEAWMITIFS PO IR HI &3 bt
100 1330 095 213 013 094 9345 Table 4 Comparison of adsorption capacity of Pb*" with other
adsorbents
225 SR KA Langmuir. Freundlich Al W DH PR —
Temkin 253 WK FHAERIBLBI K 7~ 1004 €C30 7 e % 60 145 [10]
S 24y I i 0 S A 4 S B 8.0 96 [35]
298K AT AN PO IR ISR AR AT .25 WA 44-49  787-135.1 [33]
R 3 Pow. AR 5.0 238 36]
. . C 1 C AT 2 5.0 58.9 [37]
2Vt Langmuir J5f2: —< = o5t < (7) E TR 5.0 165.6 [37]
q. 9 0 i - E R 4.0 176.1 [38]
.o e 1 AR KL e JEH 4.7 282.5 [39]
ngmmﬂﬁﬁ%ﬂﬁﬁ??RLzT:&? (8) S Bl 2 60 86 4]
| 0 WML TR 40 292 [40]
261k Freundlich J5F2: logg, =logk, +—logC, (9) WAL LR 40 249 [40]
n BRIET 7 HR 4.0 233.6 AL
21k Temkin /7#2:q, =BInA+BInC, (10)
2 g N AR PR i e/ g; Ce A2 P I R PO s
() ¥ B mg/L;Q° & o K 0 AN W B R mg/gih 2
Langmuir W 30, Limg; Ry &0 55 K1, C & Pb™* 40
RIBI AR (mg/L);kp F1 n S Freundlich W B 44
1 B A Temkin J5 FE 44, 3
rH3& 3 AT %1, Freundlich Al Langmuir %535 WY f A5 " 2
0 BE B 1) B AL 12 W B R AH G ROR U &
Freundlich 77 F# 40l 25 73 24 M 41 56 R $(R*=0.998) % 10
Et Langmuir J7 FE0LE5 73 B2 P AHOE R BU(R™=0.987)
SEINEET 1,18 Freundlich &5 W BB R B3 0i@&E & LN . 5 3 . s
Fiiik CC30 X} Pb2+({WK B 714545 2] Freundlich 24 (GERet

Un AN T 1,3 W00 B 3o 2 I 2 g O
Langmuir %5 45 0 B BE3L 45 1 B K P2 I Y4t

7 CC30 f P> [ I it 7 4=
Fig.7 Desorption and reuse of CC30 for Pb**
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Fig.8 FTIR spectra of original chitin (OC) and carboxylated

chitins prepared with various volumes of NaClO
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Fig.9 Solid-state *C-NMR spectra of the original chitin (OC)
and carboxylated chitin (CC30)
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Fig.10 XRD patterns of the original chitin (OC) and carboxylated

chitins prepared with various volumes of NaClO
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Changes in crystallinity and crystal size to the [110]
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Fig.12 Particle size distributions of original chitin (OC) and

carboxylated chitins prepared with various volumes of NaClO
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Fig.14 EDX spectra of carboxylated chitin (CC30) before and after Pb>* adsorption
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