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Fig.1 Resin synthesis device
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Fig.2 Effect of adsorption time on the
uptake of Pb( I ) by resins

2.2 pH x5 B4R BS O B 4% 6% i B 1)

BEL7 4 50 mL Pb( Il ) % ¥ (80 mg/L), %
P H 2.5 mol/L & NaOH # 2% g9 HCl i#¥ pH
%3,3.5,4,4.5,5,5.5,6(HFLAETREFEY
B, pH >6 B & 5k, B 3 4l pH<6) , 1A
0.05 g W ES R B, IR BV ME Ph( ) ISR E
&, 3 A, pH EXM R A, X EE Y
WS EE@L—NH, 5 Pb( 1) %A, pH iR
EBS, WP I H iR B, S £ A9—NH, K
WARFEFUER—NH, ", X5 (1) ES,
AT O B 2 B P8 11K ; 4 oH B FH RGO, H WK B R
16 % B —NH, %k, 5 Ph( ) &4
PR, O B A B R BT LATAWE pH 2 6 2
WASUE I Po( ) i 348 oH.

RHA RO mg s g™ _
(%] (= -~ o =] (=]

30 3.5 40 4.5 5.0 55 6.06.5
pH

3 pHYM BTN
Fig.3 Effect of pH on the uptake of
Pb{ I ) by resins
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Fig.4 Effect of temperature on the
uptake of Pb( I ) by resins
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Fig. 5
the uptake of Ph{ Il ) by resins
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Fig.6 Temkin isotherms for the adsorption
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Fig.7 psendo second-order kinetics of
the uptake of Pb{ 11 } by resins

di X EH R* =0.992 6, Pseudo Second-or-
der N A B ERERGF RHRKIBAFS
Pseudo Second-order &) 172 12, i 0 W B B R Z
WETAHEEER, PHERHSEFIEN
TR KT 4 B TV Y 00 B R R R, R
BULERE A REZRH SR

3 4it

AMERHEMOTZRERIBENER,
FABUGH GBI R RIE, AR T — P R B
ZREEAE, KX Pb () WRMAERL 1050
mg/g, B—-F R WA, M AR 20
FHFEFITTHEEXT Po( ) RBHERE, B ER
BB B X 4 B R BEE 45 & Temkin R AKE



%3 M EW LS HRE BT BEH SN & R Ph( I ) R BERHR 83

F1 Pseudo Second-order 3 J1 2F B, % ¥ f§ X Pb [8] s W . MKE TRAREESEMRONE

(I ) R iR 4y ¥ % (it 4L 22 0% B 3 R4 R B REMERE FORMERIT]. FEALE, 2006,
g 25(6) 748 - 751.
(9] H/hit, WX HUB, % REARERIEH &
B &Rk e BB MR ()] BT R s S RE, 2000,
16(1):47 -53.

[1] B#E#K AFBOEYPY EABEII]. THHF
HEH%,2009 ,24(3) :8 -10.

(2] #2E, Z2E, BHE OUEEIREERES
HEKT]. FBIBER, 2007,1(11):51 - 54,

{3] CHEN Arh-hwang, LIU Sheng-chang, CHEN Chia-yuan,
et al. Comparative adsorption of Cu (II) , Zn (II) , and
Pb (M) ions in aqueous solution on the crosslinked chi-
tosan with epichlorohydrin. [ J]. Journal of Hazardous
Materials , 2008 ,154(1/3).184 ~191.

(4] ERE, THF. UHTEHEX AP G’ AP
R HEEE[ ). WdEdk T, 2010,33(4):40 -41,
61.

(5] ®& GE%E.EAHE S L _BEXBRAOTRER
BRI/ RARSNEEOHEREEFE]]. Bk
¥ T B ¥4k ,2007,21(2) 227 - 232.

[6] BBR%E . GHER.KB. S EREN-BNERAS
B/ RESKERAHNE SREAHEA) &
Rk T2 1% ,2008,22(3) ;538 -~ 542,

(7] EBW BB, E@, % KRB CE AP’
BRI, A=¥EH ,2011,35(3) 410 - 415,

[10] #AEFE, KPE, KAT. ¥ —FHHESH(D)E
EYBERMMHERMAL]]. £ A RFE
#: AR B ,2009,29(1) :35 - 40.

[11]) DA &M, KE. S BREEBNREPE
EBARMTFI]. & 5B ,2009,30(01) .86 -
89.

[12] BRR 1% RESVYHBFTRRMEAD]. I
TR ¥M,1996,17(2) .63 - 66.

[13] =% AW TH. % MNELGABRRERR
HEXSR C(VMOBHR{I). R250%%R.
2008,8(03) :52 -55.

[14] YOUSEF R I, EL-ESWED B, AL-MUHTASEB A H.
Adsorption characteristics of natural zeolites as solid
adsorbents for phenol removal from aqueous solutions;
Kinetics, mechanism, and thermodynamics studies
[I]. Chemical Engineering Journal ,2011,171(3):
1143 - 1149,

[15] 28F, P&k TREEREE (V)N HEEH
W[l &SI, 2008,25(04) :5 - 8.

Preparation of Novel Cross-linked Chitosan Resin and Properties of Adsorption on Pb ()

LI Shun-yi, LI Bin, WU Zhen-jun, WANG Yan

(School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract; In this study, chitosan resin was prepared with an improved drop-ball-forming method using chi-
tosan as the raw material. Epichlorohydrin was used to cross-link the resin in order to enhance rigidity of res-
in, and a new chitosan cross-linked resin was synthesised. The pH of solution, temperature, time and initial
concentration of Pb( I ) were discussed to assess the adsorption performance. Besides, adsorption thermody-
namic and kinetic of Pb ( II ) was studied. The results showed that the pH was the main influencing factor,
after 4. 5 hours of adsorption at pH =6.0 and 30 C, the maximum adsorption capacity (105.0 mg/g) was
reached. Moreover, Temkin equation and Pseudo second-order equation were used to describe the thermody-
namic and kinetics. The correlation coefficients were 0. 9995 and 0. 9926 respectively. The results showed that
the removal mechanism may include physical adsorption and chemical adsorption.

Key words; a new chitosan cross-linked resin;Pb ( II ) ; thermodynamics; kinetics



