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Effects of hydrolysison structure and properties of SL-g-P(AA-AM)/PVP
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Abstract: A semi-interpenetrating network superabsorbent resin [SL-g-P(AA-AM)/PVP] was synthesized
using sodium lignosulfonate (SL), acrylic acid (AA), acrylamide (AM) and polyvinylpyrrolidone (PVP) as
raw materials, potassium persulfate as initiator and N,N'-methylene bisacrylamide (MBA) as cross-linking
agent, which was further hydrolyzed in NaOH solution to obtain H-SL-g-P(AA-AM)/PVP. The effects of
hydrolysis time, NaOH solution concentration, hydrolysis temperature and stirring rate on water absorption
capacity of the resin prepared were then investigated. Meanwhile, the structure, thermal stability and
surface morphology of samples before and after hydrolysis were characterized and analyzed by FTIR,
LNMR, XRD, TG and SEM along with evaluation on the reusability, swelling and water retention
properties. The results showed that the resin obtained by hydrolysis under the condition of NaOH
concentration of 0.0125 mol/L, hydrolysis temperature of 75 °C and stirring rate of 400 r/min for 2.0 h
exhibited a water absorption capacity of 2011.12 g/g, 68.39% higher than that of the unhydrolyzed resin.
The swelling behavior of both resins before and after hydrolysis fitted to the first- and second-order
swelling kinetic models. The swelling ability (109.55 g/g) of hydrolyzed sample in NaCl solution with a
mass fraction of 1.1% was higher than that of the unhydrolyzed control (90.74 g/g), while no significant
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swelling improvement was shown in MgCl, and FeCl; solutions due to the increase of —COO™ after

hydrolysis. Furthermore, the hydrolyzed resin also displayed better water retention performance than the

unhydrolyzed resin, and exhibited certain reusability.

Key words. superabsorbent polymer; alkaline hydrolysis; semi-interpenetrating network; sodium lignosulfonate;

functional materials
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g-P(AA-AM)/PVP

ME 2 /TLVE W, KigE#MAETS O—H. C—H
I N—H HEJR TRt i AR FT AR, X
TFIKfit G AA F—COOH, AM Hif{)—CONH, L)
S PVP Hii C=0 Fat s>, Wism =4 THZH
—COONa HE [T, SV B AE ST, M B R
TR s B Al fin . B LNMR [)#E 0] DIE B,
SL-g-P(AA-AM)/PVP B IE 9 DK i, 1R RN P-4
T L KT IR —COONa KEHT , X b4 g W 7K £
R PEFHA R ARHE B
2.1.3 XRD & #f

SL.PVP .SL-g-P(AA-AM)/PVP # H-SL-g-P(AA-
AM)/PVP ) XRD & 41 3 Fiow

ME 3 LIE H, SL 1) XRD i El b BT 4R
B AR, TifE SL-g-P(AA-AM)/PVP R H )
SL (BRI, X2 T AA 5 AM #4438 SL 1) 3
B L, i SL MM EAE T —ERENZ, PVP
TE 20 2 11.7°F1 20.5°40 A7 B0 117 406, R PVP

HA—ZE W4 S, m7E SL-g-P(AA-AM)/PVP
XRD i&EH, PVP PAATHIEIHE R T, UR G
RN R, PVP R AR, M5 oo ior
TETRAEWRET S, BCE M5,
H-SL-g-P(AA-AM)/PVP 5 SL-g-P(AA-AM)/PVP [
XRD [ £k 5 BAH R AR e, ¥I7E 3°~50° N A T8 AT
P, HARBEE/N, BRI AGEE S o ORI, Ul
W25 s s R AR R G

PVP
SL

~—— SL-g-P(AA-AM)/PVP
~ ~
> H-SL-g-P(AA-AM)/PVP

10 20 30 40 50 60 70 80
20/(°)
Kl 3 SL. PVP, SL-g-P(AA-AM)/PVP Hl H-SL-g-P(AA-
AM)/PVP [#) XRD %4
Fig. 3 XRD patterns of SL, PVP, SL-g-P(AA-AM)/PVP
and H-SL-g-P(AA-AM)/PVP

2.1.4 TG 5 #F
SL-g-P(AA-AM)/PVP Fl H-SL-g-P(AA-AM)/PVP
B TG 1 DTG ik A 4 Fis .

a
100

80

60 -

FREAREE%

46.2%
40 . — SL-g-P(AA-AM)/PVP 453%
—— H-SL-g-P(AA-AM)/PVP

100 200 300 400 500 600
B BE/C

e

£

s

o

H

a 440 °C
— SL-g-P(AA-AM)/PVP a2 ¢

—— H-SL-g-P(AA-AM)/PVP

100 200 300 400 500 600
1R EE/°C
4 SL-g-P(AA-AM)/PVP il H-SL-g-P(AA-AM)/PVP
TG (a) A1 DTG (b) ik
Fig. 4 TG (a) and DTG (b) curves of SL-g-P(AA-AM)/
PVP and H-SL-g-P(AA-AM)/PVP



559 1

WL, AF: JKAEXS SL-g-P(AA-AM)/PVP B 55 i KA I 4544 5 11 BE 19 52 1)

© 1799 -

MK 4 ATLIAEH, SL-g-P(AA-AM)/PVP )i &
PRKE N 3 A EB, £ 1 B ARAELE 30~
317 °C, LB Bei o i ol R 55018, ik 08
11.4%, 22 [ K MEE G KINZE & LR YEE
I AHABIRIL Z [ B A LR BT A 8 56 2 BB &k
1 317~392 °C, ML, 45 P98 A A SR W & A 4 fit
[ AL 4G SL 455 35 A1 1) 40 R 43— B P BT 2
IR By B 4 2 N 9.7% 45 3 BBk A= 1E 392~
529 °C, WK BA PVP FIER AW E5E M B2 DL S 2R
GV W FURE TS, BTt R R R 32.7%.
H-SL-g-P(AA-AM)/PVP ) ii B it ki f2 5 SL-g-
P(AA-AM)/PVP RECHH[A], {HTE 317 °CHij iy H > fift
17 A B A [F . H-SL-g-P(AA-AM)/PVP 7E 30~198 °C
A R 9.3%, EE I T KA 7&K i AL
B, LK RS R PRI 2 Ak ST L . KR
JERESRTE 317~392 °CIA] I 5 K 43 fif 33 26 JIr o) 1oz 114
AL (380 °C) iy T AR (365 °C), UtHIK
il R ) AR E MR B T 8T
2.1.5 R@aHfoHr

SL-g-P(AA-AM)/PVP Hil H-SL-g-P(AA-AM)/PVP
1) SEM Kl anf&l 5 s .

Kl 5 SL-g-P(AA-AM)/PVP (a~c ) fil H-SL-g-P(AA-AM)/
PVP (d~f) fEARRIEAAEF T SEM K

Fig. 5 SEM images of SL-g-P(AA-AM)/PVP (a~c) and H-SL-
g-P(AA-AM)/PVP (d~f) at different magnifications
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Fig. 12 Second-order swelling kinetic fitting curves for the
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Fig. 14 Water retention ability of SL-g-P(AA-AM)/PVP
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Fig. 15 Water retention ability of SL-g-P(AA-AM)/PVP
and H-SL-g-P(AA-AM)/PVP in soil
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Table 1 Comparison of the liquid absorbency of prepared
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