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Preparation and characterization of poly(acrylic acid-co-
acrylamide) /hydrotalcite nanocomposite superabsorbent

ZHANG Yatao, ZHANG Lin, CHEN Huanlin
(Department of Chemical and Biochemical Engineering » Zhejiang University .
Hangzhou 310027, Zhejiang, China)

Abstract: The hydrotalcite (HT) synthesized with urea method was used to prepare intercalated HT
(SMAS-HT) by using methyl allyl sulfonate (SMAS) as an intercalation agent. A novel poly (acrylic acid-
co-acrylamide) /HT nanocomposite superabsorbent was prepared by inverse polymerization, using N, N'-
methylenebisacrylamide ( NMBA ) as a crosslinking agent and potassium persulfate ( KPS) as an
initiator. The structure and morphology were characterized by FTIR, XRD and SEM. The influences of the
amount of SMAS-HT on the water (salt) absorbency were studied. The results showed that the
intercalation was successful and SMAS-HT was completely exfoliated after polymerization. Adding a small
amount of SMAS-HT could effectively improve the water (salt) absorbency of nanocomposite

superabsorbents. The nanocomposite superabsorbents had their highest water (salt) absorbency when the
content of SMAS-HT was 3.0% (mass).
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Fig. 1 Synthesis sketch map of nanocomposite superabsorbents
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Table 1 Feed composition of superabsorbents

containing SMAS-HT

Sample AA AM SMAS-HT NMBA KPS
code /g /g /g /g /g
PAA-AM 22.5 2.25 0 0.0045 0.045

PAA-AM/SMAS-HT 1% 22.5 2.25 0. 25 0.0045 0.045

5

5
PAA-AM/SMAS-HT 2% 22.5 2.25 0. 50 0.0045 0. 045

5

5

5

PAA-AM/SMAS-HT 3% 22.5 2.25 0. 74 0.0045 0. 045
PAA-AM/SMAS-HT 4% 22.5 2.25 0.99 0.0045 0. 045
PAA-AM/SMAS-HT 5% 22.5 2.25 1. 24 0.0045 0. 045
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Fig. 2 FTIR spectrum of HT (a) and SMAS-HT (b)
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Table 2 Results of interlayer space of HT

HT 20/ (%) D/nm
HT 11.7 0.76
SMAS-HT 5.5 1. 60
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Fig. 4 SEM of superabsorbents
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Fig. 5 Effect of SMAS-HT content for nanocomposite

superabsorbent on water (salt) absorbency
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Table 3 Salt-resistant performance comparison

of various superabsorbents

Salt absorbency

References Inorganic filler (0.9% NaCD /g - g1
[18] bentonite 36
[19] kaolinite 109
[20] clay 110
[21] attapulgite 121
this study hydrotalcite 148.3
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