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A Study on Optimal Conditions by means of Experimental Design

for Preparation of Starch/PVA Blends 1. Taguchi method
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ABSTRACT : Optimal conditions for preparation of starch/PVA blends were investigated with the
consideration of factors that may influence mechanical properties of the blends. L23(3213) experimental
designs based on Taguchi method were petformed and then tensile strength, strain at break, Young's modulus
and tear strength of films of the blends were measured to determine the optimal conditions for preparation.
Interaction effects for each factor were determined from analysis of variables. Results of L23(3213)
extperiments indicated that glycerol and urea were important process factors affecting optimization of the
mechanical properties.
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Figure 1. Hydrogen bond formation between starch and
PVA in starch/PVA blend.
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Table 1. Factors and Levels selected in OA-1T

Factor Iiy%t;osl éjtuszd; Level 1 Level 2 Level 3
Corn Starch(g) A 5.0 6.25 7.5
PVA(g) B 3.2 4.1 5.0
Glycerol(g) C 0.5 1.5 2.5
Urea(g) D 0 0.075 0.15
Pulp(g) E 0 0.75 15
Kaolin(g) F 0 0.5 1.0
GTD(g) G 0 0.5 1.0
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Table 2. Factors and Levels selected in OA-TI

Factor Iiym"[}bfsl éjtzfid; Level 1 Level 2 Level 3
PVA(g) A S0 625 15
Corn Starch(g) B 32 4.1 5.0
Glycerol(g) C 0.5 1.5 2.5
Urea(g) D 0 0075 015
Pulp(g) E 0 0.75 1.5
Kaolin(g) F 0 0.5 10
GTD(g) G 0 0.5 1.0

Table 3. The Orthogonal Array L27(313) used in This
Study
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Table 4. Mechanical Properties and S/N Ratios of OA-1

Mechanical Properties

Process
Condition Teniie/ms;r%ngth Stram( gz) Break Tear (sgrength Yourzi ij:/In(z);iuluS SN Ratio
1 49.0 16.0 1280 1776 29.7
2 17.3 10.4 1248 902 25.0
3 9.7 6.7 1280 386 20.9
4 39 4.9 1200 2379 15.8
5 19.6 46.8 4000 669 31.2
6 7.9 229 2560 136 23.5
7 18.8 7.0 2400 903 224
8 28.1 33 2400 1656 16.3
9 157 95.6 4800 28 28.7
10 18.1 3.7 1600 736 17.2
11 173 7.1 1570 751 22.3
12 9.7 133 1120 233 239
13 32.8 4.6 2000 1372 19.3
14 31.2 15.9 1840 1384 29.0
15 15.8 17.1 1280 601 27.3
16 31.0 6.6 2000 1896 222
17 23.8 7.1 2080 1271 22.7
18 11.6 86.0 4320 102 27.2
19 49.3 4.8 2240 2843 19.7
20 18.4 6.7 1040 1140 22.1
21 12.3 16.2 1600 410 259
22 42.1 4.8 1920 1918 19.6
23 30.9 15.1 2800 1963 28.7
24 30.5 2.8 1584 1763 14.8
25 36.7 4.0 1200 1716 18.0
26 21.7 6.9 2080 1131 22.4
27 18.4 37.7 1600 766 30.4
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Table 5. Mechanical Properties and S/N Ratios of OA-1I
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Mechanical Properties

Process
Condition Ten?;le/msgze)“gth Straln(('jz)Break Tear (thr)ength Yourgijmf‘r/:l(;;lums SN Ratios
1 17.5 126.4 6080 27 29.3
2 11.9 10.5 1520 189 24.0
3 3.6 24.6 1280 68 17.1
4 21.4 17.8 2880 1167 28.7
5 9.9 254 3040 262 25.3
6 5.5 23.7 1760 38 20.6
7 18.8 7.0 2400 903 224
8 28.1 33 2240 1657 16.3
9 15.7 95.6 4800 289 29.8
10 14.5 14.0 1520 295 26.1
11 10.9 41.9 1760 385 26.5
12 53 354 1840 34 20.3
13 12.2 15.0 1040 308 255
14 11.3 155.4 6400 29 26.4
15 6.7 50.0 2000 47 224
16 19.0 6.3 1760 1104 21.5
17 12.6 58.8 3520 201 278
18 7.4 48.8 2720 59 23.3
19 15.2 21.2 2880 421 278
20 14.6 12.0 1920 412 254
21 13.1 166.8 6560 42 27.9
22 21.0 12.8 2000 609 26.8
23 13.0 18.1 2080 313 26.5
24 6.1 101.9 2080 31 21.6
25 124 229 2720 312 26.7
26 12.3 13.7 2560 438 19.2
27 10.8 142.1 2880 33 26.2
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Figure 2. Main effect plot (data means) for S/N ratios
in OA-T.
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Figure 3. Main effects plot (data means) for S/N ratios
in OA-1I.

Table 6. Prediction and Experiments of OA- 1T
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Factors and o N
Levels ensile Str2e net Strain oat Break  Youngs Mgdulus Tear Strength Experiment Prediction
(N/mm”) (%) (N/mm”) (g
Opt. 229 98.3 410 5600 33.0 349
No.5 19.6 46.8 670 4000 312 -
Table 7. Prediction and Experiments of OA-1I
Mechanical Properties S/N Ratios
Factors and
Tensile Strength Strain at Break Young's Modulus  Tear Strength . .
Levels (N/mm?) (%) (N/mm) (af) Experiment Prediction
Opt. 319 78.7 6520 321 34.1
No.9 15.7 95.6 4800 29.8 -
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