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INTRODUCTION

Alkyl polyglycosides(APG) are attractive materials because of their excellent biodegradability, lower CMC(Critical Micelle Concentration) as surfactants and various synthesis methods producted from renewable resource. 

In the industrial development, physical-chemical properties and applications in a number of field, APG were concerned and studied.  In this paper, investigated surface tension measurements about physicochemical properties of APG. 

Especially, for a mixture of surfactants to exhibit synergism in its surfacial properties, the interaction between APG(nonionic) and other APG about chain length (C-8, C-10, C-12, C-14) and tween-20(nonionic), SDS(anionic), CTAB(cationic) surfactants were studied  by CMC of surface tension.  According to various experimental methods, we tried to achieve CMC of optimum surfactants mixed APG. Also the environmental necessary of surfactants is inextricably linked with their biodegradation. And quick and complete biodegradability is the most important requirement for an environmentally compatible surfactant. The biodegradation test with APG need to carry out the mechanism for the ultimate elimination of chemical substance from environmentally contaminated condition. Therefore, we was choice ultimate biodegradation analysis (OECD 301D closed bottle test) of the simple BOD test in which the analysis for dissolved oxygen content may be supplemented or replaced by analysis for surfactant content in any other test method. 

EXPERIMENTAL

  - Materials 
 Octyl polyglycosides(OP), decyl polyglycosides(DP), octyl-butyryl ester polyglycosides(OBEP), decyl-butyryl ester polyglycosides(DBEP) as synthesized surfactants in the lab. 

Polyoxyethylene sorbitan monolaurate(Tween-20) as nonionic surfactants was purchased from Duksan. Lauryl sulfate(SDS) as anionic surfactant was from Aldrich. Cetyltrimethyl-Ammonium Bromide(CTAB) as cationic surfactant was from Acros.

- Surface tension measurements

 Surface tension (() was measured with tensionmeter(KRÜSS CO. K-10ST) using plate method. The measurements were carried out titration of a concentrated surfactant solution with three kinds of each surfactant and at room temperature. The range of concentration was limited from 10-5 to 10-1 mole. The CMC for the surfactant solutions were determined at the abruptly broken line in the surface tension versus log surfactant concentration plot. 

 - Biodegradation

 Biodegradability was tested by ultimate biodegradation analysis (OECD 301D Closed Bottle Test) during 28 days. APG degradation was required to degradation of 60% over within 14 days in this experiments.

RESULTS AND DISCUSSION

 Synergism in mixed surfactants was carried out a APG(nonionic)-nonionic(APG), APG-nonionic(tween-20) and APG-anionic(SDS), APG-cationic(CTAB) systems. When synergy exists, a mixture of two surfactants exhibits better surfacial properties than either surfactant by itself. Firstly, APG optimum condition C-10 mixed with each C-8, C-14 showed the most synersic effect about CMC and concentration. Showed a little difference as each other condition, mixtures using APG(C-10 and C-8, C-14), APG-anionic(SDS) showed more synergistic effect than other mixed surfactants. And all APG were required to degradation of 60% over within 14 days. Especially, butyryl ester derivated APG showed degradation of 60% in 7days.

CONCLUSION

 The experimental results demonstrate that APG mixed other surfactants surfacial properties than byitself. APG showed excellent biodegradation, and butyryl esters were degradation of 60% during 7days in the most of APG. Therefore, APG have the favorable performance properties of surfactant such as detergents, cleaners. 
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Fig1. The surface tension of mixed each APG   Fig2. The surface tension of other surfactant mixed APG(C-10)
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Fig3. The surface tension of other surfactant mixed APG(C-14)
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Fig4. The biodegradability of APG
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