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ABSTRACT 9 2 2 05 1

7 This study had a main objective to investigate the factors affecting amphoteric production on
both laboratory and pilot scales. The research was divided into four major parts, a study of physical and
thermal properties of cassava starch solution (CSS), a study of amphoteric starch production on a
‘laboratory scale, design and evaluation of reactor performance on a pilot scale and a study of amphoteric
starch production on a pilot scale. The results were as follows.

The CSS at concentrations of 20- 30 40 and 50% w/w and at temperatures of 30 40 and 50
°C had the following physical properties: average density in the range of 1040-1120 kg/ms, which
decreased with increasing temperature and concentration; specific heat and thermal conductivity in the
ranges of 3.354-4.004 kJ/kg’C and 0.307-0.333 W/m°C respectively, which also decreased with

" increasing temperature and concentration. .

The amphoteric starch production (AM) on the laboratory scale with temperature range of 45-
55 °C, reaction time in the range of 2-6 hr, CHPTAC concentration in the range of 4-12% and STP
concentration in the range of 2-6% showed the following results: DS in the range of 0.011-0.050,
which increased linearly with temperature and reaction time and increased quadratically with CHPTAC.
The phosphorus content was in the range of 0.034-0.379% and was found to be quadraticélly related to
all of the factors. The peak and breakdown viscosities were in the ranges of 3500-3900 cP and 1900~
2300 cP respectively. Viscosities linearly increased with temperature and reaction time, continually
decreased in relation to the STP and were quadratically related to CHPTAC.

The distributed temperatures in the reactor were uniformly equal. The rates of temperatuse
increase were 4.8, 7.9 and 9.8 °C/hr when heating continued until the temperatures were stable at 55,
65 and 75 °C respectively. The shear rate of the impeller tips and the power per volume were in the
ranges of 1.10-2.23 s and 7.3-38.6 W/m’ respectively, which increased with mixing speed in range
of 66-134 rpm.

The study of amphoteric starch production on a pilot scale at temperature range of 45-55
°C revealed that CHPTAC concentration was in the range of 2-89%, STP concentration in the range of
2-4.5% and mixing speed in the range of 80-120 rpm. This indicated that DS and phosphorus contents
Wwere constant for reaction time of 8 hours and had values in the ranges of 0.008-0.043 and 0.058-
0.398% respectively. The two values increased linearly with CHPTAC and STP, whereas the peak and
breakdown viscosities were in the ranges of 2500-3600 cP and 800-3100 cP respectively. They had

linear relationship with CHTPAC and STP and quadratic relationship with the temperatures of CHPTAC
and STP.





