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Temperature (°C)
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Table 2 Treatments of yield and the time for formation of first crystal
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Time for formation of first crystal Yield Microcapsule (g) Temprature (°C) Treatment
35 10.95 6.75 0.04 85 1
42 8.42 7 0.01 110 2
11 9.22 7 0.08 60 3
11 9.14 6.5 0.08 60 4
30 11.98 7 0.04 85 5
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36 11.56 6.75 0.04 85 16
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Emulsion Capacity (%) PDI Z-average (nm) Wall material ratio Concentration (%)
91.59+1.57 0.41+0.3 1517+200.8 100:0
97.04+0.9 0.38+0.078 683+4.37 75:25
98.17£1.36 0.44+0.009 1186+56.57 50:50 10
92.72+2.08 0.66+0.018 3550+94.04 2575
77+£2.38 0.84+0.224 3701+308.3 0:100
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Fig. 1 Effect of the type of wall material and their ration on Z-Average
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Table 4 Microcapsules characteristics

(395) 50 doud  yannd o pd O S 5 adolre _Amjv“_rnv_m:nv\ A C..Fv_.v o g0 o0le A\vfﬂvﬂ_n.i o ygo oobo (1) cwgb, (GA:MD) s#bdis| cunns L) edate
t, R? Regression Total oil retention (%) Surfaceoil retention(%)  Moisture Wall material ratio Concentration (%)
147.45 0.9905 y=-0.0047x+4.6035 75.7 5.02 18.1 6.2 100:0
135.88 0.9939 y=-0.0051x+4.6042 71.81 4431 19.945 6.495 75:25
126 0.9896 y=-0.0055x+4.6036 69.42 41.12 20.86 6.23 De:0- 10
85.86 0.9794 y=-0.0081x+4.6013 64.62 34.64 22.435 6.345 25:75
53.31 0.9903 y=-0.013x+4.6036 58.92 28.035 23.655 6.02 0:100
165.00 0.9869 y=-0.0042x+4.6042 79.17 56.6 16.12 5.09 100:0
154 0.9886 y=-0.0045x+4.6041 77.26 53.55 17.315 5.285 75:25
141.43 0.9822 y=-0.0049x+4.6055 69.61 42.55 20.79 5.08 50:50 20
90 0.981 y=-0.0077x+4.6016 67.76 39.86 21.43 5.27 26:75
64.77 0.9754 y=-0.0107x+4.6062 61.01 3141 23.24 5.145 0:100
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Fig. 3 Effect of the type of wall material and their ration on stability of microcapsules by wall material concentration of (a) 10%, (b) 20%
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Table 5 Analysis of variance for responses

Ui 5 gl JoSS oo ota sl plosil
Time for formation of first crystal Yield DF Source
p-Value Sum of squares Coefficient p-Value Sum of squares  Coefficient
0.0001 > 2604.48 34.21 0.0002 44.88 11.40 9 Model
Linear
0.0001 > 2280.10 15.10 0.0162 3.15 -0.56 1 X,
0.6930 0.90 -0.30 0.0312 2.37 -0.49 1 X,
0.0349 32.40 -1.80 0.3815 0.32 0.18 1 X,
Quadratic
0.0004 145.45 -1.27 0.0001 > 20.54 -2.73 1 Xy
0.3871 4.45 -1.27 0.6319 0.092 -0.18 1 X,
0.4036 4.14 1.23 0.6718 0.072 0.16 1 Xas
Interaction
0.8826 0.13 -0.12 0.1347 1.00 -0.35 1 X,
0.1266 15.13 -1.37 0.4687 0.21 -0.16 1 Xis
0.4663 3.13 -0.62 0.8974 0.66 0.029 1 Xys
54.47 3.78 10 Residual
0.0762 43.64 0.7731 2.15 5 Lack of fit
10.83 1.63 5 Pure error
2658.95 48.66 19 Total
0.9795 0.9223 R?
0.9611 0.8524 Adj- R?
7.64 6.14 Ccv
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Fig. 5 (a) The 3D response surface of temperature and amount of microcapsule, (b) pH and temperature, (c) amount of microcapsule and pH
on rock candy yield.
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Fig. (6) (a) The 3D response surface of temperature and amount of microcapsule, (b) pH and temperature, (c) amount of microcapsule and pH
the time for formation of first crystal
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