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Factors affecting the reaction efficiency of quaternary ammonium 

tapioca modified starch preparation 
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Abstract 

The aim of this research were to examine the effect of reaction time, 

mole ratio of NaOH:CHPTAC, weight ratio of CHPTAC: starch solution, initial pH of 

starch solution, reaction temperature and time on the reaction efficiency of 

quaternary ammonium tapioca modified starch preparation by using 3-chloro-2- 

hydroxypropyl trimethyl ammonium chloride (CHPTAC). The results presented hear 

have shown that each parameter was significantly associated with increase in reaction 

efficiency until reaching the equilibrium value. Also, the highest reaction efficiency for 

this work was 89.02% when used the mole ratio of NaOH:CHPTAC of 2.8:1, the weight 

ratio of CHPTAC: starch solution of 5.5:100, adding Na2SO4  following by NaOH and 

CHPTAC, the initial pH of starch solution of 11.2, reaction temperature of 40±2°C, 

reaction time of 16 hr and the initial concentration of starch solution of 47(wt%). 
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