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ABSTRACT

Mulching technique is used to control the temperature and moisture content of soil by covering the
ground surface. Most kinds of mulching film are made of polyethylene which is non-biodegradable syn-
thetic polymer. Utilizing these films has been one of the main sources in soil pollution. Thus residual
films under the ground should be removed after a certain period of time. Therefore, an alternative mulch-
ing material made of biodegradable functional paper is considered instead of non-biodegradable films.
The mulching sheet produced from paper basis has a functionality to be naturally degraded and then re-
cycled to the bio-materials on soil. In this study, the paper based-mulching sheet coated with bio-
degradable polymer was specially produced using a laboratory bar coater. Coating colors prepared by
dissolving PBS/PLA in chloroform were applied to kraft paper. The mechanical strength and aging prop-
erties of this mulching sheet were investigated. The burst strength of polymer-coated paper was de-
creased with the increase of the PBS ratio in PBS/PLA blends, and, in particular, 30/70 blending con-
dition led to good stability in heat-aging atmosphere for 60 days.
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Table 1. Physical properties of paper

Basis weight, g/mz Thickness, ym Density, g/cm3 Bulk, cm3/g

Kraft paper 81.07 131.5 0.61 1.62
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Table 2. Physical properties of biodegradable polymers

Items Poly butylene succinate(PBS) Poly lactic acid(PLA)

Specific gravity, g/cc 1.3 1.2

Melting point, C 125 210

Tensile strength, psi 6,350 7,700

Tensile elongation, % 670 6
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Fig. 1. Structure of poly lactic acid.(A) and poly
butylene succinate(B).
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Table 3. Compositions of PBS/PLA blends

Polymer Mixing ratio, %
PBS 100 9 80 70 60 0
PLA 0 10 20 30 40 100

Table 4. Coating conditions

Rod bar number Coating speed, mm/sec Press, MPa

4 40 0.2

2.2.3 MIed nEX =39 X-M - =F
X-Al 34 == X-4 314 7] (Philips, Sper system)

£ 0]8-3}¢] scanning speed 2.4 20 /min, voltage 30

kV, current 20 mA, angle 5~35°7}%] 3] A A|#A £43}

ot

et

224 7| AN Z= EYN T}

KS MISO X212 9] 97 8}o] 23+1C, 50£2% &
235 27(KS MISO 187)0]| 4] 24 AJ7F 50k 2453]
2] g A 22| 91AHE(KS M ISO 1924-3)9} wt 74 e
KS M ISO 2758)& H7I5l A tt SAA =2} 51t
A= BAMES YA S SHTA AT S A

AR & 2715 AAs s 45k

~

N

2,25 7183t

AR A LEAFO PESQHPLAS B|-&H 2 T3}
o] Tt 105 T2 71 27310 A 60 U 59
74 1=3HKS M ISO 5630-1)A1 it} 714 w315 A
& 94 717oke A F ekl o 24 AT E 245
2] S A A oG Y =S S5kl E3

of 2w g A2t

o
]

w
Wl ox
U Ho
§I=l
0x
ox K
AT
A
kU
om
e
oA
=2
Im
rdo
Ral
|0

e 1A

-
=
>
ff
(et
t
=
o
e
il
kU
of,
ot
oX
=hs
%
ox,
k1
=hs
D)
H
okt
B}



&
N
ot
}011
N
o
N

e,
[k

- SETREE - 20]7]4 43(2) 2011

Table 5. Physical properties of kraft papers coated by biodegradable polymer

Ml;;;sg R;EZ’ % Basis weight, g/m2 Thickness, um Density, g/cm3 Bulk, cm3/g

Base paper 81.07 131.5 0.61 1.62

100: 0 85.07 132.0 0.63 1.57

90:10 85.63 133.0 0.64 1.55

80:20 84.38 132.9 0.64 1.55

70 : 30 85.77 133.7 0.64 1.55

60 : 40 84.06 1349 0.62 1.58
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Fig. 2. SEM images of surface of paper according to the mixing ratios of biodegradable polymers; A:
non-treatment, B: PBS 100%, C: PBS:PLA = 90:10, D: PBS:PLA = 80:20, E: PBS:PLA =
70:30, F: PBS:PLA = 60:40.
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Fig. 3. XRD patterns for PBS and PLA blending
coating paper (a) PBS 100 %, (b) PBS:
PLA = 90:10, (c) PBS:PLA = 80:20, (d)
PBS:PLA = 70:30, (¢) PBS:PLA = 60:40.
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Fig. 4. Changes in burst index of base paper by
different coating conditions of PBS/PLA.
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Fig. 5. Changes in tensile index of base paper
by different coating conditions of PBS/

PLA.
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Table 6. Loss rate of burst and tensile index after aging for 60 days

Mixing ratio of PBS and PLA, %
Ageing time, day 100:0 90:10 80:20 70:30 60:40

1 0.02 0.08 0.07 0.01 0.03

Loss rate of burst index, % 3 0.05 0.08 0.07 01 0.09
5 0.15 0.14 0.1 0.12 0.12

60 0.23 0.32 0.27 0.25 0.33

0.95 34 3.11 0 1.47

7.38 491 2.59 4.37 2.83

Loss rate of tensile index, %
14.79 12.63 12.72 10.74 11.69

60 16.44 16.56 20.81 15.36 28.41
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