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Synthesis and Properties of Cotton Mask Substrate Grafted PAA
Superabsorbent Composites

XU Xiaohui', BAI Bo*, DING Chenxu*, WANG Honglun*, SUO Yourui’

(1 College of Environmental Science and Engineering, Chang’an University, Xi’an 710054;2 Northwest

Plateau Institute of Biology, Chinese Academy of Sciences, Xining 810001)

Abstract CMS-g-PAA superabsorbent composite was synthesized through free-radical aqueous copolymeriza-
tion, using waste cotton facial mask substrate (CMS) and acrylic acid (AA) as raw materials. Meanwhile, the micro-
structure of CMS-g-PAA was characterized by means of FTIR. The capacity of liquid absorption and water-retention
properties and reusability of the superabsorbent composite were also studied, and the model of pseudo-first-order and
pseudo-second-order swelling kinetic were used to simulate the kinetic swelling property of the polymers, respectively.
The results indicate that the grafting copolymerization reaction occurred between CMS and acrylic acid monomer. The
obtained CMS-g-PAA had the best absorbency of 211. 3 g/g in distilled water and 45. 5 g/g in 0. 9 wt% NaCl solution,
respectively. The pseudo-second-order kinetic equation is suitable for simulation of the adsorption processes. Moreo-
ver, the CMS-g-PAA showed excellent water retention capability under the condition of high temperature or high pres-
sure. In addition, the absorbencies ability in distilled water and 0. 9 wt% NaCl aqueous solution via eight cycles re-

mained about 64. 9% and 44. 4% of the original maximum value.

Key words cotton mask substrate, poly (acrylic acid), superabsorbent composite, water retention capacity
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Table 1 Kinetic parameters for water absorbency of CMS-g-PAA superabsorbent composite in distilled
water and 0. 9 wt% NaCl solution

0.9 wt% NaCl

k(107 ge g ' emin ) 0. 426 2. 686
1, Q..c/ (g8/0) 243.9 50. 61
Q. Qoo/(g/® 211. 3 45. 50
R, 0.998 0. 999
ky/min”" 0.079 0. 070
Q..cie/ (/) 196. 8 31. 60
log(Q.—Q)—¢ 1
Q..../(g/2) 211. 3 45.50

R,? 0.981 0. 980
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