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Properties and Biodegradation of Polymer for Afforestation
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ABSTRACT

Characteristics of biodegradable polymers for mulching mat for seedling were investigated. The
solvent solubility of polymers is highest in methylene chloride and chloroform. Tensile strength and
breaking elongation of polymer dipped paper were increased to the 0.43-1.46 kN/m and the 0.03-0.26%,
respectively. PLAs had showed lower glass transition temperature and melting point than those of
polyester. As a result, PLA should be most suitable polymer for mulching mat manufacturing. After
biodegradation of polymers by lipase, surface of polymers was change to more flat due to enzymatic

degradation.
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=YofA A= = polyester (PES, Ire
chemical Ltd., Korea) 153} A4 & o w2} zhz)
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Polyethylene (PE, SK chemicals Co. Ltd, Korea)2 A}
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Table 1. Dissolution time and solubility of biodegradable polymer by solvents

PLA
PE PES
1 2 3 4 5 6 7
D.T.1 - - - - - - - - -
Distilled water )
S.B.2) 0 0 0 0 0 0 0 0 0
D.T. - - - - - - 90 - 90
Acetone
S.B. 0 0 0 0 0 0 100 2.3 100
D.T. - 10 90 50 80 100 90 100 100
Chloroform

S.B. 0 100 100 100 100 100 100 100 100

Cveloh D.T. - - - - - - - - -
yelonexane SB. | 0 0O 08 09 07 08 16 09 08

. D.T. - 10 65 65 70 70 70 70 70

Methylene chloride
S.B. 0 100 100 100 100 100 100 100 100
D.T. - - - - - - 90 - 110
Tetrahydrofuran

S.B. 0 26.2 35.9 0 0 0 100 0 100

1) : Dissolution time (min), 2) : Solubility (%)



Microorganism

Enzyme(Lipase)

P
E
Before After Before After
P
E
S Ly —" - FENTRREE . A S
Before After Before After
P
L
A i
2 A i, : n y v
Before After Before After
P
L
A
3
Before After Before After
P
L
A
7
Before After Before After

Fig. 1. 3D images of polymer films after biodegradable test.
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Table 2. Glass transition temperature and melting
point of biodegradable polymers

r
o2
Hu)
R}
i)
[kl

e S e, Mg
P Olleylf;hy 0.92 58 125
Polyester 1.25 125 220
1 124 83 210
2 124 80 210
3 124 60 190
PLA 4 124 53 160
5 124 55 160
6 124 57 150
7 124 55 150
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Fig. 2. Biodegradability of polymers by lipase.

Table 3. Weight loss of biodegradable polymer
films by lipase Weight loss : mg

8H 16 H 24 H 48 H

PE - - ; -

PES 4 14 28 57

1 5 17 40 81

2 2 11 19 58

3 10 19 83 173

PLA 4 2 15 32 57

5 1 13 19 58

6 1 9 12 42

7 1 6 12 27
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Fig. 3. Tensile strength of biodegradable polymer
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Fig. 4. Breaking elongation of biodegradable
polymer dipped papers.
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