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Abstract: f-Cyclodextrin-cellulose based hypercrosslinked microspheres (HCCM) was prepared by
introducing benzylation S-cyclodextrin onto cellulose grafted polystyrene composite microspheres and used
for acetophenone (AP) and 1-phenylethanol (PE) adsorption and separation. The structure of HCCM was
characterized by FTIR, N, adsorption desorption, SEM and TEM. The results showed that HCCM was a
biomass-based polymer microsphere with hierarchically porous structure composed of a large number of
sugar units and phenyl rich units, and displayed a specific surface area of 471.20 m*/g. The performance of
HCCM for the adsorption and separation of AP/PE was analyzed firstly in a single component solution with
an initial concentration of 2000 mg/L at 25 °C. The adsorption could quickly reach equilibrium, with an
adsorption capacity for AP of 291.7 mg/g much higher than that for PE (138.2 mg/g). The absorption process
could be well described by Freundlich equation and pseudo-second-order kinetic equation, and chemical
adsorption played a role in the adsorption process. Furthermore, in the two-component continuous adsorption
experiment, PE exhibited much faster penetration rate, with a long breakthrough interval and a high
separation factor (3.93), indicating that HCCM could separate AP and PE effectively. After recycled for

WisBEHEE: 2022-09-21; EABEH: 2022-12-06; DOI: 10.13550/j.jxhg.20220866

EeWH: HFARRAIES (21868002, 21961160741 ); T P AfLBEIE N T K ad Bea fb R B8 S = FAE5E4 (20212010)
fEE®A: B2 W (1997—), B, Wik, E-mail: 1103401851@qq.com, BEZE A: L3N] (1985—), B, BI#I%, E-mail:
chaikungang@gxu.edu.cn,



° 1326 ¢

A% 4m 4 T FINE CHEMICALS

540 &

5 times, HCCM still retained similar adsorption capacity, indicating good recyclability.
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22 WMo EMHEEE
221 #AHnHhFER

HCCM X§ AP 1 PE W sl Ji2~F o2 anel 4
FioR o B 4 %0, HCCM X AP F4 W% [ 38 2
M B & PE. WRBNSRIXT AP A9 W B & 7 HiF
10 min PRI, Jf HAE 20 min 2248 T4 .
AU, WERMFRDGT PE A4 R0 RE A AE i I Vs kA T
It HAE 40 min 2458 TV . WIEG K BeW B A E &
F & BTG TE B A, T AR i I B A
AT, TS PR R S, W B 2R TS iR



55 6 W FE T, 25 B-BRANIAS -2 4k 5 3L 50 BRIk L 20 5 K LB A 1- 4 201 . 1329 -
300F A A . I AREN 2 N S 1 R i 7/ B e L SR L« QRN T}
250 R IR B 500 8 A R0 PR AL B T R o R S A
g w0l |0 — 332K Fl Langmuir A1 Freundlich &5 78 W% B AR Y 47
5 150 —— IR WAL
’§ wob | &<~ Langmuir Z5i 7 F2 WL (6 ):
50F qe :KLqmpe/(1+KLpe) (6)
ok Freundlich S5 A2 W= (7):
0 20 40 60 8 100 120 q. =Ky p" (7)

Hsf [ /min

Kl 4 HCCM Xt AP Fil PE (W Fff 2 3 2 i 2k
Fig. 4 Adsorption kinetic curves of AP and PE by HCCM

T e 2 GV  F 1 2
TR BRI IS 1, R — S 2
Dy BURA SRR, LAAMHTHLIRE 2,

M Ty TR (4):

g, =q.(1—e") (4)
e B S AR L (5):
q; =k2qe2t/(1+k2qet) (5)

K ¢ g BERSE], ming g, A ¢ I 20X 0 B
B R i, me/g; g MOHTET B R E, me/gs K
JEME—R B I F R FE, min'; k EfE
R 15T R, g/(mg min).

HCCM W3l J124UA S50k 2 iR, R 2
AL, e S s R A S R R R B R
FEIE 1, 04 % AP 1 PE SIS [ 42 9 293.1 F11
139.6 mg/g, WL SIYR(H 291.7 1 138.2 mg/g, £
R B O R TS A FHME gl ekl EERA
LR RO I H AP 7E HCCM b Al W2 B 3 R
Bk W T PE, IL4A5 R 5505 R —3

#* 2 HCCM MWK 3h 12 S5
Table 2 Adsorption kinetic parameters of HCCM

fi SR AP PE
ki /min”"! 0.9902 0.2314
HE—H B 2R g /(mg/g) 279.6 126.9
R} 0.9526 0.9309
k/[g/(mg-min)] 0.0051 0.0022
W R II2ERR g, /(mg/g) 293.1 139.6
R3 0.9914 0.9630
SEIGAE e /(mg/g) 291.7 138.2

222 FREWER

J T AR SE WL R HP HCCM 1 AP, PE Z [AJ A
AR, BEAT LA Sy SRR R S, SR ANIE] Sa T
7No HIE 5a Al A, fEAHIENEE T, HCCM X 2 FiK
Y)W B (g ) 3G VR4 Jo 6 YA 5 1 3 T
BN, VRORE RS e B R, R B e R A% A

K g MFETRHHE, mg/g; gm MR,
mg/g; p. H 5 B R85 s ) I A o B VK BE , mg/L;
K. J& Langmuir % %%, L/mg; Kp & Freundlich 7 %,
(mg/g)-(mg/L) "5 1n &5 WL A SRS 5L

350

300 - /

N

%3

o
T

[\

[=3

(=]
T

AR/ (mg/e)
2

e
\

50 -

0 500 1000 1500 2000 2500
P R/ (mg/L)

300 - —*—AP

—a—PE

mg/g)
[y]
3

P

0 0 500 1000 1500 2000 2500
S SR YR /(mg/L)
K5 By (a) FIRULSY (b) S AR I B i £k
Fig. 5 Isothermal adsorption curves of single component
(a) and two component (b)

25 °C'F, P44y A5 I WL AR AL R S 800 3R
3o X 3 2 RS FTAS I R (E K
Fi, Freundlich #i7IEE T 4 il & S50 808, LA
AP FI PE 1EW [ HCCM 21 b Ay W [ A 15
(4, 15 T HCCM A7 AE Z A [R) i W B2 A, 481
. BEEROT BRI, ORI IS I, A R
IRIRBATT, W 0T W B A AR R R
AHAIR), I H Freundlich &8 (K] 1/n 7E 0~1 2
Vi) B XoF Wi Bff 2k AR A A, ARF9E R AP [ 1/n A 0.395,
PE [ 1/n 2 0.310, L, 7E4F550F R X0 bt fe
A FIP,



* 1330 ¢

A% 4m 4 T FINE CHEMICALS

540 &

£3 25 CFISHBHBINS K
Table 3  Adsorption model parameters at 25 °C

T S8 AP PE
Langmuir R? 0.9785 0.9810
Ky 0.0059 0.0056
Gm 389.39 186.70
Freundlich R? 0.9780 0.9836
Ky 24.411 19.613
n 2.5340 3.3228
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Fig. 6 Recycling usability of adsorbents
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