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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. Multiplex mixture optimal

method as a statistical method were performed 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.

The mechanical properties needed for the degradable agricultural mulch were the target of this experiment.

Results showed that although the strain at break was a little insufficient, the other properties were very

close to the target. This means that the mechanical properties of the film from this blend as a whole

are very compatible with those of the reference mulch.
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Table 1. Design of Components for Starch/PVA

¥/PVA 4= Ax

Blends
Total mixture amount = 100(wt%)
Component Name Lower Upper
A Corn starch 225 74.5
B PVA 20 69
C Glycerol 5 30
D Urea 0.5 5

Table 2. Design of Experiments for Starch/PVA

Blends
Run Components
Order A B C D

1 46.06 28.56 23.75 1.63
2 25.50 69.00 5.00 0.50
3 25.50 39.50 30.00 5.00
4 34.06 50.81 11.25 3.88
5 25.50 69.00 5.00 0.50
6 58.56 28.56 11.25 1.63
7 74.50 20.00 5.00 0.50
8 70.00 20.00 5.00 5.00
9 34.06 38.31 23.75 3.88
10 25.50 64.50 5.00 5.00
11 46.06 28.56 23.75 1.63
12 34.06 38.31 23.75 3.88
13 43.81 28.56 23.75 3.88
14 56.31 28.56 11.25 3.88
15 42.63 37.13 17.50 2.76
16 25.50 39.50 30.00 5.00
17 34.06 53.06 11.25 1.63
18 45.00 20.00 30.00 5.00
19 34.06 40.56 23.75 1.63
20 25.50 44.00 30.00 0.50
21 58.56 28.56 11.25 1.63
22 34.06 53.06 11.25 1.63
23 49.50 20.00 30.00 0.50
24 56.31 28.56 11.25 3.88
25 4381 28.56 23.75 3.88
26 70.00 20.00 5.00 5.00
27 25.50 64.50 5.00 5.00
28 45.00 20.00 30.00 5.00
29 49.50 20.00 30.00 0.50
30 74.50 20.00 5.00 0.50
31 25.50 44.00 30.00 0.50
32 34.06 50.81 11.25 3.88
33 34.06 40.56 23.75 1.63
34 42.63 3713 17.50 2.5
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Table 3. Response Optimizer Setup

Optimizer Setup

Mechanical Properties

Goal Lower  Target

Tensile Strength (N/mm’) Maximize — 10.8 16.7
Strain at Break (%) Maximize 100 150

Young's Modulus
(N/mmz)

Tear Strength (gf)

Maximize 400 700

Maximize 1000 1470
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Table 4. Mechanical Properties of Starch/PVA Blends

Mechanical Properties

Run  Tepsile Strain at ~ Young's Tear
Order  Strength Break Modulus Strength
(N/mm’) (%) (N/mm?) (gf)
1 6.11 141.76 5.72 2400
2 26.99 63.21 750.90 9600
3 4.12 98.52 3.88 2400
4 15.77 102.01 286.48 3520
5 27.45 60.26 800.04 9550
6 17.00 47.90 909.85 1280
7 39.74 11.42 2427.90 1600
8 28.29 14.97 1523.39 1520
9 5.70 129.98 7.82 2240
10 22.97 84.11 320.33 2400
11 5.95 138.48 6.04 3530
12 6.05 133.05 7.08 2300
13 6.49 140.73 14.48 2800
14 13.83 66.53 537.55 2000
15 13.12 190.78 16.72 4000
16 4.00 100.58 3.59 2380
17 17.43 96.32 380.15 6240
18 2.32 100.70 2.93 1680
19 8.35 157.18 7.93 2480
20 5.51 135.24 14.00 2560
21 17.45 49.08 950.40 1280
22 18.05 98.05 400.44 6250
23 3.75 89.37 3.71 1760
24 14.05 7045 600.04 1970
25 6.88 140.05 14.98 2820
26 29.05 15.05 1770.04 1580
27 23.95 88.45 330.95 2320
28 244 102.49 2.88 1700
29 3.66 91.50 3.89 1750
30 36.56 12.09 2567.12 1630
31 5.69 137.70 14.94 2610
32 16.08 104.08 298.84 3550
33 8.26 155.05 8.41 2450
34 12.95 170.46 17.07 4080
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Figure 1. Response optimizer for starch/PVA blend.
(Optimal D is overall desirability and an average of 4d.
Each d is experimental value/target value and max=1.
A, B, C, D shown above x axis are starch, PVA, glycerol,
urea, respectively.)
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Figure 2. Overlaid contour plots of (a) lower bound
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Figure 3. Overlaid contour plot of starch medium
setting.

Table 5. Results of Confirmation Experiments

Point
Division

I 0 m N
A 49.77 4449 37.89 50.00
Factor B 43.46 49.22 55.02 43.70
(wt¥o) C 627 579 6.60 555
D 0.50 050 0.50 0.75
Tensile strength  1.00 1.00 1.00 1.00
Mechanical =g @ at Break 089 091 093 082
Properties Tear Strength  1.00 1.00 1.00 1.00
(Desirability) 1 cr Swength  1.00 100 1.00 1.

Young's Modulus 1.00 0.92 1.00 1.00

1, IL, HI: urea lower bounding setting
IV: starch mediun setting
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