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Research subject: The need to increase agricultural production in
proportionto population growth and water crisis managementrequires
initiatives that can increase the quantity and quality of crops by using
soil moisture storage methods while preserving the environment. In
this study, the effect of different wt. % of Thermoplastic starch (TPS)
with maleic anhydride (MA) as compatibilizer and nanoclay (15A) on
gel content and mechanical properties of Polylactic acid (PLA) and
blends of Linear low-density polyethylene/ Low-density polyethylene
(LLDPE / LDPE) was evaluated.

Research approach: Here, 20,10 ,0 and 30 wt. % TPS were added
to the blends of LLDPE/LDPE (80/20) and also PLA. Independent
parameters in the experimental design were wt. % of TPS, basic
polymer type that was PLA or TPS and aging test. For dependent
parameters were considered gel content, tensile strength, elongation
at break and elastic modulus. Experiments were designed in General
Full Factorial Design and performed in three replications.

Main results: Gel content in LLDPE/LDPE blends increased with the
addition of TPS and decreased for PLA blends. The gel content change
range for experimental samples before and after the aging test was
between 10 to 21 and 2 to 5 percent, respectively. Tensile strength
and elongation at break were reduced by adding TPS in both series of
compounds before aging test. But this reducing rate was less in the 20
wt. % of TPS. The values of tensile strength and elongation at break
were: 12 to 19 MPa and 50 to 350 percent, respectively. These values
changed after the aging test between 7 and 11 MPa and from zero to 5
percent, respectively.
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Table 1 Components of the compounds prepared (amounts according to % wt)

row | Sample code | TPS | LLDPE | LDPE | PLA | LDPE-g-MA | PLA-g-MA | Closite15A
1 L10T 10 | 12.15 | 68.85 0 5 0 4
2 L20T 20 | 10.65 | 60.35 0 5 0 4
3 L30T 30 9.15 | 51.85 0 5 0 4
4 P10T 10 0 0 81 0 5 4
5 P20T 20 0 0 71 0 5 4
6 P30T 30 0 0 61 0 5 4
7 LOT 0 15 85 0 0 0 0
8 POT 0 0 0 100 0 0 0
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Figure 1 Production of samples during leaving the film blowing machine
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Figure 2 Actual images and their dimensions of samples after cutting by guillotine mold
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Figure 5. Stability of nanoparticles after 7 days

Indexes Sources of change DF MSE F-value P-value
Model 12 110.50 32.9 *0.000
TPS 3 8.84 2.63 ns0.065
Polymer base 1 5.8 1.73 ns0.197
Gel content UV Aging 1 1146.51 341.3 *0.000
TPS*Polymer base 3 27.07 8.06 *0.000
TPS*UV Aging 3 21.87 6.51 *0.001
Error 35 3.36
Model 12 38.731 180.28 *0.000
TPS 3 20.066 93.4 *0.000
Polymer base 1 12.751 59.35 *0.000
S{::S;teh UV Aging 1 324.48 1510.3 %0.000
TPS*Polymer base 3 1.783 8.3 *0.000
TPS*UV Aging 3 18.907 88.00 *0.000
Error 35 0.215
Model 12 42087 43.42 *0.000
TPS 3 149.01 15.37 *0.000
Polymer base 1 125740 129.72 *0.000
e UV Aging 1 137622 141.98 *0.000
in break
TPS*Polymer base 3 10841 11.18 *0.000
TPS*UV Aging 3 13238 13.66 *0.000
Error 35 969
Model 12 246600 191.14 *0.000
TPS 3 347543 269.38 *0.000
Polymer base 1 949583 836.02 *0.000
I:lll"(‘lfl'fls UV Aging 1 283826 219.99 %0.000
TPS*Polymer base 3 187287 145.17 *0.000
TPS*UV Aging 3 11488 8.9 *0.000
Error 35 1290

*: Significance at the level of confidence 40%. ns: no significance. DF: Degree of freedom. MSE: Mean square error.
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Figure 4 Gel content for films with different percentages of TPS (non-identical Latin letters indicates
significant in level of p <0.05)
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Figure 5 Tensile strength for films with different percentages of TPS (non-identical Latin letters
indicates significant in level of p <0.05)
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Figure 6 Elongation at break for films with different percentages of TPS (non-identical Latin letters
indicates significant in level of p <0.05)
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Figure 7 Elasticity modulus changes for films with different percentages of TPS (non-identical Latin
letters indicates significant in level of p <0.05)
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