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Abstract: A y-polyglutamic acid/attapulgite superabsorbent composite was prepared using y-polyglutamic
acid and attapulgite as materials, and polyethylene glycol glycidyl ether as crosslinking agent. The structure
and surface morphology of the superabsorbent composite were characterized by Fourier transformation
infrared spectroscopy (FTIR) and scanning electron microscope (SEM). The effects of the mass fraction of
y-polyglutamic acid and attapulgite, pH value of solution, the mass fractions of NaCl, ZnCl, and Na,SO; on
the swelling ratio were investigated in distilled water. The results showed that the suitable mass fraction of
y-polyglutamic acid was 14%, the suitable ATP dosage(weight ratio of ATP to y-PGA) was 6%, and the
suitable pH value was 5~9. The lower the mass fraction of the ions in the solution, the greater the swelling
degree of the superabsorbent composite. ZnCl, aqueous solution had a great influence on the swelling
behavior of y-polyglutamic acid/attapulgite superabsorbent composite. In addition, the superabsorbent
composite had good water retention.
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Fig. 1 FTIR spectra of (a) ATP, (b) y-PGA hydrogel and (c)
y-PGA/ATP hydrogel
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MR PTLUEH, p-PGA BERF MMM AY . Wik
A—, BRI )E, TR A%
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— B 5) A3 A A SE AN, IR BB S T2 ATP, B ATP
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2b; AT DLE Y, 7E T AR AR T BE A £ 3]
ATP [HHE i o
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Fig. 2 SEM images of y-PGA hydrogel(a) and y-PGA/ATP hydrogel(b)
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5 : L T Fowkzs ], FTLAFEIL SRR, 3 B T4 T

ATPE /% IR B . M7E pH=5. pH=7 Fl pH=9 M55,
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Fig. 4 Effect of dosage of ATP on the O of y-PGA/ATP
superabsorbent composite in distilled water
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SRR 26

Kl 6 & y-PGA/ATP & & & WK M g 7 A TR pH
KRR sk, WKL S T LIE
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X5 448 K 22 550 W KA A B4 Al ot AR A RO e o
ATLAREE, 76 pH=11 B, i GE T PRAh Ik 21 P-4 5
pH=1 Fl pH=3 ML h IR Z ; $E &1 pH=T I3
Bi b 78 pH=5 Fl pH=9 #3855 b ik 21) 35 K SF- s e 1
B ] b o v W KRR i 1R i T 3k 8 2 B Bk T L%
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AR 5 - ) B A D R .
TAE pH=7 RPRIEE AR 74 K BE 7 A 2 1 97 H
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Fig. 5 Relationship between equilibrium swelling ratio of
sample and pH value in distilled water
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Fig. 6 Swelling curves of y-PGA/ATP superabsorbent
composite in distilled water at different pH value
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2.6 NaCl/REH ¥ p-PGA/ATP £ & 5 WK A

BRKIT A R

Il 7}y y-PGA/ATP 524 5 WK B IR 7EAS [m] vk JiE
NaCl KW H I Iksh Jiseith g, mEFoR, 78
NaCl W, VIS ks, ZEmitg, &
LRI, X 5K pH % IR A0 K ih £k
BA MR ZEAE, WEhE e LUE t, P
JHK B2 B NaCl J5 43 B A 38 K/ . X2 i T,
Bifi s NaCl 5ttt 43 B3 K, 526 = WK B g 19 45 7Y
HNEYIB B RN, DT S EBOR K BE R AR

50t —
40
530 —a—
m e —
= 90 i
&

—— w(NaCl)=0.05% —v— w(NaCl)=1.00%
—e— w(NaCD)=0.10% —« w(NaCI)=1.50%
—a— w(NaCD)=0.50% —»— w(NaCI)=2.00%

00 10 20 30 40 50 60 70 80 90100 110 120 900 1050
Y kA [B]/min
Kl 7 y-PGA/ATP %4 & W /K A% I8 76 7] 57 4 73 41 NaCl
IR A IR AT R
Fig. 7 Swelling behavior of y-PGA/ATP superabsorbent
composite in NaCl aqueous solution

2.7 ZnCl, JREHE p-PGA/ATP £ 4 & Rk#

BE A RKIT AR R0

AT %58 ZnCly 1Y i 50 B0 p-PGA/ATP &
1o KB BE VA IR AT R S, 52 T AN [] st [ g
JKIR B 7EAS [ i 70 B0 ZnCl, KRB0 R K RE
g mE 8 fian. MEHRTLIE S|, 78 ZnCl, i &
O3B /N (10.05%~0.50% ), FE &l Fl 1 i B2 Biti 25 i
[ AR AL e s sk, B Bk R E, H
T kB4 Y S5HAE NaCl /K 7P Y7 Ak il
2k B E A, Diez-Penal®® %5 i it I B4 o 4
Nt i IR ) B SRR | T EE . pHL. 4%
I I L 5 B R A BB 2 ] i EARAE O R R
AR, AP HBMEEKIS, TRESEKSRE
4 T8 EI—CO0™ S Zn” MBS SR A % 18
BT, P ANREIR A T TR A
R4, SEPATEF BRI o5
A7 g 22 ) A A DA R B 05 TR S B 2%
5K FI—COO0 ™5 Zn™ Iy H AV I B0 W 25 W 4 o E
WIKETIY, SEA ML PR Zo® BoEi L, LIS
ook e £ S YRR e BRER, BEA1E
FFE AN R HE, BT KIS,
A, WEHR AT RLE B, 4 ZnCly FifE 5 R
(1.00%~2.00% ) I, Ff A W05 31 B 8 1% 2 7 i 0

%, XATHEYS Zn® o o B0 e 5 B 7 52 o 3k
FEANHAE 6, Ah, y-PGA/ATP &4 i W KA B 1E
NaCl KB I IE R B B A IR B4 . mTRE 2
T, M TEAWIES Zn® B INE S Y E
PE, BEAWIES Na' T 2 & W r e e s,
L, &5 WAE7E NaCl KW i ks, B A 4E
XoF ) i IO 28 65 ) 10 R ) EL AN, R H BRI e )
MRS

40
X —=—w(ZnCL)=0.05% —v—w(ZnCl)=1.00%
51 —e—W(ZnCL,)=0.10% ——w(ZnCl)=1.50%
30} —aW(ZnCl)=0.50% —»—w(ZnCl,)=2.00%
st
w20t
sl —
10 S
’ﬁ
5

0 1 1 1 1 1 L 1 1 1
0 10 20 30 40 50 60 90010001100
Y5 kA5 B] /min
&l 8 y-PGA/ATP & & = WK B B £ AR T it 434X ZnCl,
IR RS AT A
Fig. 8 Swelling behavior of y-PGA/ATP superabsorbent
composite in ZnCl, aqueous solution

2.8 Na,SO; REHNH I p-PGA/ATP £ 45 & Wk #HF
BE A BKIT AR R
FZHL T NapSOs; ittt /-8 p-PGA/ATP B 5
WK RE A AT R B, 25 AR 9 B .

N
=)

kB (/g)
S

[\
(=]

e w(Na,S03)=0.05% —v—w(Na,S0;)=1.00%

——w(N2,50.)=0.10% —e—w(Na,S0,)=1.50%

+Yv(Na2$O3)=0l.50% l_>_w§"II\IaZSI03)=|2.00‘Vln
0 10 20 30 40 50 900 10001100

i ] /min
K9 p-PGA/ATP S5 i WK R IRTEA R B 70 4L Na,SOs
KW P IR AT N

Fig. 9 Swelling behavior of y-PGA/ATP superabsorbent

composite in Na,SO; aqueous solution
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