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Optimization of Ultrafine Comminution Process for Poria cocos

by Response Surface Methodology
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Abstract: Objective To explore the appropriate process parameters of the ultrafine comminution for Poria cocos.
Methods An ultrafine comminution process was applied for preparing the submicron powder of Poria cocos by
vibratory mill. Using average particle diameter (D50) of Poria cocos submicron powder as evaluation index, we
observed the effects of material input, water content and milling time on superfine D50 based on single factor
experimental design, and applied the response surface methodology to optimize the process parameters of the
ultrafine comminution for Poria cocos. Results The most appropriate process parameters for Poria cocos submicron
powder were as follows: material input was 200 grams, water content was 5.3%, and milling time was 32 minutes.
The predicted D50 value was 21.23 um, ultimately D50 value was identified as (21.46 + 0.51) pum. Conclusion
There is good correlation between conditions of process parameters and diameter of Poria cocos submicron powder
particles, and there is a better guiding significance for Poria cocos ultrafine comminution process by using response
surface methodology.
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Figure 1  Effect of material input on D50 value of Poria
cocos submicron powder
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Figure 2 Effect of water content in crude materials on
D50 value of Poria cocos submicron powder
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Figure 3 Effect of milling time on D50 value of Poria
cocos submicron powder
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Table 1 Factors and levels of response surface design

K BpHE(g)  WRLESKE (%) BT (min)

-1 150 5.30 25
0 200 7.30 30
250 9.30 35
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Table 2 Design and results of response surface test

R A B c YID50(pm)]
1 0 -1 1 21.98
2 0 1 1 32.49
3 1 0 -1 30.95
4 1 -1 0 24.56
5 0 0 0 24.51
6 -1 0 -1 29.48
7 0 0 0 25.65
8 0 -1 -1 28.54
9 1 1 0 33.14
10 0 0 0 2278
11 0 0 0 25.84
12 -1 1 0 33.82
13 0 0 0 25.52
14 0 1 -1 32.39
15 -1 0 1 31.27
16 -1 -1 0 2242
17 1 0 1 27.64
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c 30.02 1 3002 1391 00074 =
iz 15.11 7 2.16

AL 8.64 3 288 178 02900 -
difRzE 6.47 4 1.62

js¥il 256.17 16

sk, R AR R WL (P<0.01); *: UG E (P<
0.05); —: JeRFEMHEZm(P>0.05)

Y[D50(pum)]

B:B(%)
A: Bk B: Gk Y SRR
B4 BPMESSKEXEEAMNBERZNNESLERM
i Rz T ]

Figure 4 The contour map and response surface

diagram for the interactive effects of material input and
water content on powder diameter
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Figure 5 The contour map and response surface
diagram for the interactive effects of material input and
milling time on powder diameter
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Figure 6 The contour map and response surface
diagram for the interactive effects of water content and
milling time on powder diameter
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