55 35 %45 7 M o owm L T Vol 35, No.7
2018 4 7 A FINE CHEMICALS July 2018

ZBE R BRI RY B B A EL IR B T e

kst MR F0EL % R/, & !
(1 PEACIRTE A2 e b T220 Hl 22 730070; 2. AEZSEREA LT A F M B 8 E 3 i S =,
Hol 2240 730070; 3. HNE & TFHM R ESLE, Hilb M 730070)

FEE: L. 2.0 T RS & s R F b & Wh51 &R, FeCly6H,0/PPhs, Ve MfiEfkik R, RA
IR B R 508 A IR A (AGET ATRP) A& TR AL RN IGEEE (#dke-g-PAM ), JRHI
TR (E-g-PMMA ) PR ES40RE, FIFHLTAMERE | 22 900bT Kl B BT = A AR SR A5
BT T RAE . BERE . WAVE AR Po (11), Cu (1) AYWIHE R TAkGE. 293K B, 10 mg #%
Bk7E-g-PAM | BibkFE-g-PMMA %} pH=5. 50 mg/L Pb ( 11 ) HyMRfl 4251k 40.5, 53.7 mglg, WEFIHHLERFT &
G AR, SRR ST T Langmuir J7REECAF B IR . AZEkGE-g-PAM . EiBkFe-g-PMMA T4 41K
S Po (I1) BEARMIE 4351 93.4%. 93.1%, FHIMETEE SF B BB IR,

KR Bk, RTHBEARERS; E6M0E W KAeEEAR

FESES: TQ085.412 XEkFRIRES: A XEHHFS: 1003-5214 (2018) 07-1221-06

Prepar ation and Adsor ption Property of Walnut Shell Grafted Polymer
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Abstract: Two composite materials, walnut shell grafted polyacrylamide and walnut shell grafted
poly(methyl methacrylate) were prepared via activators generated by electron transfer for atom transfer
radical polymerization (AGET ATRP) by using walnut shell macroinitiator as initiator in a catalytic system
of FeCl;-6H,0/PPh; and Vc, in which walnut shell macroinitiator was prepared with walnut shell and
2-bromoisobutyryl bromide. The structure and morphology of composite materials were characterized by
FTIR, TG and SEM. The results indicated that the adsorption capability of Pb(1l) and Cu(1l) from agueous
solution by both walnut shell grafted polyacrylamide and walnut shell grafted poly(methyl methacrylate)
was higher than that of walnut shell. The maximum adsorption capacity was 40.5 mg/g and 48.5 mg/g,
respectively, at 293 K and pH 5 when initial Pb(1I) concentration was 50 mg/L. Kinetic and isotherm
studies of Ph(I1) revealed that adsorption process followed the pseudo-second-order kinetic model and the
Langmuir isotherm equation. After 4 times of regeneration, the minimum desorption rate of Pb (1I) by
walnut shell grafted polyacrylamide and walnut shell grafted poly(methyl methacrylate) was 93.4% and
93.1%, respectively, indicating that the composite materials had better regeneration capacity.
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treatment
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Fig. 3 SEM images of walnut shell (a), walnut shell-g-PAM
(b) and walnut shell-g-PMMA (c)
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Tablel Comparison of pseudo-first-order and pseudo-secondorder calculated from experimental data

Pseudo-first-order Pseudo-second-order

Adsorbent

Qe(exp)/(mg/g)

Ky/min™ Qd/(mglg) R Ko/ [ g/(mg-min)]  Qd(mg/g) R
HHkF-g-PAM 30.2 0.0693 5.9 0.5685 0.0432 30.8 0.9998
Bibk5e-g-PMMA 35.4 0.0883 3.8 0.3439 0.1011 36.2 1.0000
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composite materials at different temperatures
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Table2 Adsorption parameters of Pb?* by composite materials at different temperatures

5% R A R T/K  Langmuir Q4/(mg/g)  Constants b/(L/mg) R? Freundlich K 1/n R?
#Hk7e-g-PAM 293 40.5 0.2052 0.9741 12.740 0.2805 0.7987
303 38.6 0.1881 0.9875 10.340 0.3302 0.8659
313 35.3 0.1982 0.9900 9.910 0.3190 0.8113
Bibkie-g-PMMA 293 53.7 0.0477 0.9031 12.340 0.2613 0.2613
303 485 0.0427 0.9115 9.143 0.3073 0.3073
313 50.3 0.0412 0.9069 9.824 0.2924 0.2924
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