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ABSTRACT

This work assessed the factors affecting viscosity of sodium lauryl ether sulfate (SLES),
which is a surfactant in shampoo production. The viscosity of SLES must meet its specification.
The following factors were initially considered by the cause and effect diagram:
1) integrity of sodium hydroxide pump 2) suppliers of ethoxylated alcohol (sodium hydroxide and
ethoxylated alcohol were main raw materials for SLES production) 3) SLES concentration, which
was adjusted by mass flow rate of water in sulfation, and 4) reaction temperature. It was found
that sodium hydroxide measuring pump lacked of calibration resulting in high flow rate of
approximately more than 140% deviation. Hence, the pump was calibrated and the deviation
decreased to less than 1.14%. In case of the suppliers of ethoxylated alcohol, 3 different
companies showed no effect on SLES viscosity. For SLES concentration and the reaction
temperature, the 2" full factorial design of experiment by Minitab 17 software was used to analyze
the effects of those corresponding factors in the ranges of 69.5 - 70.5 wi% and 45 - 50 °C,
respectively. The reaction temperature showed stronger effect on SLES viscosity than SLES
concentration. The interaction of the two factors showed almost no significance. The optimal
operating conditions obtained from the design of experiments were tested in the process. The
SLES viscosity of 8,220 - 8,550 cP was observed at SLES concentration of 69.5 wt% and the
reaction temperature of 50 °C. In summary, the calculated profit of relevance to the reduction of
highly viscous SLES, the treatment cost of highly viscous SLES, and other opportunity costs was

equivalent to 4,500,000 baht/year.
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2.1.1 ANUHINVDIAITAAUITIAIGA [Rosen MJ and Kunjappu JT. 2012]
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2.1.2 ﬂi%lﬂ‘nﬂ]ﬁldﬁﬁ’nﬂuidﬁdﬁ’a [Leslie Sarah Nachbar. 2011, Richard J. Farn. 2006]
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2.1.2.2 @15aausEIRIvHALSZ9aU (Aionic surfactant)
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2.1.3 wgAnssumlavesmIaausaneiia [Maurice R. Porter. 1994, Richard J. Farn. 2006]
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[R. Byron Bird et al. 2002]
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2.1.4 laeaesaomeidama [Thomas M. Schmitt. 2001]
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2.2 ﬂg‘jﬁ%mcﬁ‘fmw%’u [Norman C. Foster. 1997]
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Leslie Sarah Nachbar [Leslie Sarah Nachbar. 2011] ANYIANUDUVUUDUNAD 1A lel‘ﬂaﬂul‘ﬁﬂ
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Main Effects Plot for Viscosity (cP)
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