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Preparation of hemicellulose-based magnetic hydrogel

and its adsorption properties for dye
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Abstract: The hemicellulose-based magnetic hydrogel was prepared by free radical polymerization and
in situ co-precipitation from corn cob. The properties of the magnetic hydrogel were characterized by
means of ICS, scanning electron microscopy (SEM) and universal tensile testing machine. Moreover
the adsorption properties on methylene blue were studied. The results show that the hemicellulose-
based magnetic hydrogel has super-paramagnetism, with a maximum saturation magnetization
intensity of 21. 83 A + m’/kg and a maximum compression strength of 0. 119 MPa. The adsorption
properties on methylene blue are good as well and the removal rate reaches 97%. The prepared
hemicellulose-based magnetic hydrogel has good swelling properties, super-paramagnetism and
removal efficiency of methylene blue. Furthermore it has better application prospects.

Key words: hemicellulose;magnetism; hydrogel; dye;adsorption

PEARR Tl R K iy Ak 37 AU I8 5 B G

Kz BIAMTH T o R TR 2 3d TR L5

KU BN B 2 AR B R BN AT A e AR
JRE K5 A M I A L SSRT L BORE L B AL I FR S I 0
g R A HREPE SR )™ A BEOR AR T B i
395 FRORE A 3 A B 22 4 i gD o YRR K 1 15

BLEY T R0 7E JE RE

T [ A MR FE MR Uz BRI B A AR R
A AR F00 - AN B L FORFEAT 7 26 L H i . O
T W W5 L 2R ET) L K B T Ak B A PR K P T 5

AP 2 3 BT A ™ YR 9% 5 L IR A 9 BT R
(0 2T 2 28 M 2 27 4 32, o, 2 2 2 3O K0 TS
Hay Hogr 1 EBE b A A V2 SRR YRR AL AT B
[F] F 2 £ 2 38 % YR B A PRI ACHE PR AR WA A T
PR RTT RS SRR . TR R I R A
P o S AR DR S 2T 2 38 3k ) RE A RL 14 ] 4 5 0T AE 9T 9

IKBE RS RA = 4 25 8] B 45 AR 254 L SR OK A A T
IR AR GE K BRI I T I P R K ) 2 M R D T I



86 BHH TR

2020 4 11 H

e ol 7 552 s 17 T v 32 380 BR A 2 158 2 i 41 K B I 1Y
R ARG 22 o T R K B ol T Rk T 3 20 0 A T
BEIZ P40 IR G FERE AR R R LA R TR RE
EIRGE SN E R T RTA K8 WP A N S VIS 5 N
O N DR IR 25 A 285 LA DN e T R TR 4 T ey 1A
AP A Hy 5 Fe A 3 2 A it (o7 M0 3 12 o 9 o 2 4 3Rk
e PE K B S - T AL BRI K . AR SE T
AT RBE RGO 2 A A R R R B R T K
R 15 P B B BT 1) 25 DR 20 0% RS 4 R F) 526

1 LBHEEFIE

1.1 EHEM5EKF

LR (HO : Al N E RSP NIE IR
(AA) [N TE I (AAm) 5 & 5 G B BR #5638 B 5
(N, N-TF 35 0079 05 BE ) » 7S 7K = S Ak gk L d ok &4k
AR R W 2 Sk A b4l
1.2 XWHE
1.2.1 VLRI &

W F RSP T OB R e K S S .
By rmA 4 mL K, T 135 CTF & & E KL
30 min, i 3, JE¥E ] 100 g/L NaOH & IR 0, 1)K
A1 g+ 15 mL, 3 80 CR I 2 h J5 & k. ok
WA 7 mol/LL HC1 8 & pH J 5. 2, 7F 3500 r/min 4%
PFF B0 10 min, YUUEH TC/K SR L 12 h, 8.0 U
W T R gE R oA, & A,

1.2.2  Pof4e 5 oK BER 1l 55

1R 21 4 R IR MK BERE i il 5 AR .
1 g PeF4e R aiAE 19 ¢ B ¥k 78 50 C TRk
12 h 345 5% (5 43 5, T D B ¥ — 2 2F 4 ROk
W35 o VKR ARAETR s IR AR HAR U A — 2 J5 2 1)
PR (AA)  13% NaOH ¥ 980, I H A Wi ik 3% » o #l
FRE KA 15 min, SR 58 5 %0 12 4 4 K I O —
JE JOTEE 1 TR Tk e CALAm) A B 8 R Hh i PV R, 2
JEMASCE R A RE P 2 min, JHERZ 40 CHIAGI A
AR RPR . H S 1 h iR KB 28 1K
VeI 3 UL WIH, s T
1.2.3 L4 RIKER T 2401k

VL K B8 A 6 A 48 B » T 1T IE 38 SE 6 L A Ak 47 4
F K BE I 0 A SR A S A T 25 4 B E AR SR IR
Ao PR R A YR 5 DY M TR i Y B L S
SERHF B Sy O &8 43 B0 M 51 & 7 &8 Se (& 5
O, &It 3 R 3 AKPFIEA S MR KL 1,
12,4 PET 428 FEREE KB 1 ) 5

TR K M B S5 A 1 K BE T 7SOk = A Bk A

F1 KERIZHRUERKER

Table 1 Table of orthogonal factors and level of hydrogel
Factor

Level Sa Ss/ % Se/%

1 3:7 0.1 1

2 55 0.2 2

3 73 0.3 3
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Fig.1 Preparation of hemicellulose-based magnetic hydrogel
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Table 2 Hemicellulose monosaccharide component

analysis(mass fraction/ %)

Arabinose Galactose Glucose Xylose

2.31 0.93 4. 45 92.05
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Table 3 Range analysis of orthogonal experiment

Sample Sa Sp/%  Sc/%  Error Swelling/(g-g 1)
1 3:+7 0.1 1 1 96
2 3:7 0.2 2 2 320
3 3:+7 0.3 3 3 395
4 55 0.1 2 3 321
5 55 0.2 3 1 380
6 55 0.3 1 2 118
7 73 0.1 3 2 547
8 73 0.2 1 3 91
9 73 0.3 2 1 141
Ylj 270 321 102 206

YZJ 273 264 261 328

X, 260 218 44l 269

K; 13 103 339 122

Note: X1j:average);; X : averages; ; Xs; : averages; ; Rj : range

G35 R FH B0 K FBE 1 5 i) e R LR
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Table 4 Result of variance analysis
Factor S, DF g/ F Sig
Sa 278 2 139 0. 04 0.098
Sg 15974 2 7987 2.14 0.058
Sc 174209 2 87104. 5 23.4 0.012
Se 22334 6 3722.33
S.A 22612 8

Note: S; : sum of square; DF: degree of freedom;S;: sum of mean
deviations square; F: F-value; Si,: significance; Se: error; S.2 : total

error
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Fig. 2 Swelling effect of the hemicelluloses-based hydrogel

(a)hydrogel; (b)before swelling; (¢)after swelling
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Fig. 3 Samples of hemicellulose-based magnetic hydrogel
(a)swollen hydrogel; (b)swollen hydrogel in a solution

of iron salts; (¢) magnetic hydrogel
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Fig. 4 Effect of Fe’" concentration on magnetic

field response time
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Fig. 5 Magnetization curve of hydrogel
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Fig. 7 Load-displacement curve of magnetic hydrogel
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Fig. 9 Effect of time on methylene blue adsorption capacity
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Fig. 10 SEM morphology of hemicellulose-based hydrogel
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