T B

B | | g s | EOG OISR AT | 4 N | i abHEAT AT L1005

B A IMRT 2 SRR SR A S BT AR RAGRI B DO o A R T [J) AR Il R 27:41%, 2013,29(13):67-73
ZARPR GRS 23 WTIEAE DRI 5 B YR TP 8 1
Application of multi-indicator analysis on synthesis of super absorbent polymers
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Abstract: With the development of economy and society, humans' demand for water is sharply increasing. China's freshwater resource per capitaisonly about 1/4 of the world's.
However, duetoirrational exploitation and utilization of water resources, the water scarcity in Chinais becoming a more and more serious problem. Therefore, the devel opment of
water-saving technology isimperative. Super absorbent polymer (SAP) is achemical water-saving product that has devel oped very fast in recent years. It isafunctional polymer
material with high water-absorbent capability. Itsinternal, cross-linked, hydrophilic polymer network structureis able to adsorb and hold alarge amount of water, while its physical
structure remains stable. Thusit can absorb water more than hundreds of times of its own weight. What's more, the water held by SAP can be slowly released for plant usein arid
lands. In this study, with the help of orthogonal design, a series of super absorbent polymers was prepared with different synthesis conditions and formulas. By using starch, acrylic
acid, and acrylamide as main materials and functional monomer, N,N'-Methylenebisacrylamide (MBA) as crosslinker, and ammonium persul phate as initiator, the super absorbent resins
were synthesized at certain reaction temperatures and neutralization degrees which refersto the molar ratio of alkali and acrylic acid. After the synthesis, these novel composite super
absorbent resins were evaluated by using a composite evaluation system. In this system, four indices of effectiveness were used: absorbency of deionized water, water absorbency in
soil, water-holding capacity, and the effect on germination percentage of seeds. These four indicesinvolved in the present composite evaluation system concluded not only the most
widely used indexes in the laboratory setting, but also the useful indicesin real production systems. Two statistical methods of Z-score comprehensive evaluation and
comprehensive balance analyzing were used to build the comprehensive evaluation system. The system could be accepted for optimizing the synthesis conditions and selecting the
best and the most effective SAP suitable for practical agricultural production. Compared to some other previous studies that take the absorbency of deionized water asthe only
evaluation standard, the present study got a more comprehensive view to test the effectiveness of SAP, especially in practical situations. The evaluation system and calculation
methods were simple and rapid. Thusthey could be easily extended and utilized for the synthesis and evaluation of SAP or other new materials. The statistical data obtained from the
results of variance analysis and range analysisindicated that temperature was the most significant factor affecting the character of the polymer. The order of importance of the five
factors was temperature > neutralization degree > acrylamide > ammonium persulphate > MBA. Asthe result of the composite evaluation of two statistical methods, the optimal
synthesis condition was chosen as follows: 1g cured starch, 5mL acrylic acid, Img MBA, 0.02g ammonium persul phate, and 2.0g acryl amide were incubated together at 85°C and with
90% neutralization degree adjusted by 1% KOH agueous solution for 40min to produce the raw resin. After 24h drying, the final product could be obtained. The selected optimal super-
absorbent polymers demonstrated good potential for water saving in agriculture. Moreover, it could be applied to water-saving agriculture, seedling transplanting, soil and water
conservation, and many other fields.
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