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Study on the removal of methylene blue using rice starch as

an adsorbent by mini-hydrocyclone
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Abstract: Rice starch was used as an adsorbent to adsorb the dyeing
wastewater simulated by methylene blue in mini-hydrocyclone. The
single experiments were used to explore the effect of starch concen-
tration, split ratio and feed flow rate on the efficiency of adsorption
and separation. Moreover, the response surface analysis method was
used to optimize process parameters. The results showed that the
starch concentration, split ratio and feed flow rate all influenced the
efficiency of adsorption and separation. The order of effect on adsorp-
tion efficiency was as followed: starch concentration > split ratio >
feed flow rate, and the order of effect on separation efficiency was as

followed: split ratio > Feed flow rate > starch concentration. The
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optimal parameters condition obtained by response surface method
was as followed: starch concentration was 1.0%, split ratio was
19%, and feed flow rate was 1 080 kg/h. Under the control of these
conditions, the efficiency of adsorption and separation was 69.2%
and 74.3% . respectively.

Keywords: mini-hydrocyclone; cyclone adsorption; rice starch; me-

thylene blue
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Figure 1 The schematic of mini-hydrocyclone
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Figure 2

Effect of starch concentration on adsorption effi-

ciency and separation efficiency
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Figure 3 Effect of the split radio on adsorption efficiency
and separation efficiency
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Figure 4 Effect of the feed flow rate on adsorption

efficiency and separation efficiency
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Table 1 Factors and levels of response surface experiment
- A JER R E/ B Rt bt/ C HERL I 4t/
% % (kg +h™ 1)
—1 0.6 10 1 000
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Table 2 Design and results of response surface experiments
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Table 3 Variance analysis of regression model
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Y 121.87 9 13.54 74.90 <20.000 1~
iy
Y. 319.81 9 35.53 74.71 <0.000 1~
A Y 107.31 1 107.31 593.58 <0.000 1*
Y, 0.28 1 0.28 0.59 0.467 1
B Y, 1.05 1 1.05 5.81 0.046 7
Y, 3.12 1 3.12 6.57 0.037 4*
c Y, 0.02 1 0.02 0.11 0.749 2
’ Y, 1.53 1 1.53 3.22 0.115 9
Y 0.25 1 0.25 1.38 0.278 1
AB
Y, 0.01 1 0.01 0.02 0.888 8
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Y, 248.51 1 248.51 522.47 <0.000 1**
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iR 2
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Figure 5 Response surface and contour plots for the interaction effects of starch concentration and

split radio on the adsorption efficiency
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Figure 6 Response surface and contour plots for the interaction effects of starch concentration and

feed flow rate on adsorption efficiency
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rate on adsorption efficiency
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Figure 8 Response surface and contour plots for the interaction effects of starch concentration and

split ratio on separation efficiency
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