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Abstract The film mulching technology is useful for controlling soil temperature and moisture by covering the
soil surface, and for suppressing weeds. In this study, in order to improve the hydrolysis resistance and
mechanical properties of the biodegradable mulching film, PBAT(Poly butylene adipate-co-terephthalate) and
PLA(Poly lactic acid) were modified using a twin-screw extruder and then the physical and biodegradable
properties of the film were investigated. After landfill the mulching film in soil, the weight reduction of the
film was confirmed by period, and plant growth was observed after mulching in the dry paddy field for rice
farming. Mulching films with improved hydrolysis resistance showed excellent crop growth properties, and
biodegradable mulching films can offer potential as a new alternative for environmentally friendly, efficient and
sustainable agricultural practices.
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Table 1. Twin screw extrusion processing conditions
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Barel Feed Extrusion  Side feed
arre T(eogw)perature speed speed speed
(rpm) (rom) (rpm)
Zonel = Zone9  Die
140 255 45
110 ~ 140 150
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#=7|(Twin screw extruder, L/D 36)5 A3}
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on, FHEEEE 140pm, 237 3]HLEE 256rpm

)

- >§
Ho

o]tk vlEL 97)19] Zonel. & o]Fo] At} Zone3, 5,
6, 791 &9 Zoneo] Qo o] 3ol A E§FA7F
28 wol AALE(SV)ETE A4 SEPV)7F 15~ 2

5C =7 vehtt). o] F3tellA = 2k B8-S Fista)
AR 320 T 30 F P8t o] Fold ol
ARLEE AT 24 aglon, &Ycol=iin
(2-way solenoid valves)Z 7|WHA]7] 2L ‘%3 el 55
Zﬁé}‘ﬂ Ho] WAste] FA]9] A7} =olA|A|
T2 3tk E3F Zone 49 Side feederE ARE-3le]
o ‘é@rmﬂ 2HE de T ASlh
FE $F Tl A= ¥ st dlo] of
J3(Air Anneahng) A AN F AFAZ Ak
Hulg-To AFE-gE 2] 2 A2 Table 2.9 YE}
wielch

2

> &3 FUIO
?ﬂi

A

n\}i

¥ 2. PBAT ZE8 Zut2tol =4

Table 2. Copounding composition of PBAT fim

Composition Control  HFO1  HF02 HFO3
PBAT (Wt%) 66 74 79 60
PLA (Wt%) 8 8 10 15
TPS (Wt%) 10 - - -
CaCOs (Wt%) 13 15 8 2
Carbon Black (Wt%) 3 3 3 3
o 1st. 0.1 0.1 0.1 0.1
Antioddants(ot) — 015 015 015 015
UV Stabilizer(phr.) 0.2 05 0.5 05
Chain Extender®(phr.) 0.3 0.3 0.35 05
Slip Agent (phr.) 0.2 0.3 0.3 0.2

2 Glycidyl methacrylate(GMA) was supplied by BASF

T 170C, A¥UdE 160TR Agsislon, tho] 2742
600mm, tFolHL Imm & &}k
FB LH‘%gl 71 4E9 :ﬂ% £EE WY

Mechanical dJrectlon)«] MAZE ZASA

1-= -0
4. =AEA

PBAT 2= 49 &63554% MFI(Melt
Flow Index, g/190C. 10min, ASTM DI238)=
ORIENTAL A}e] OHI-200& AHgstom, S=&-gak
S 7pgdubale] EA(Moisture  Analyzer, MX-50,
ANDADE ARS8l 2743150t

359 AFEAL ASTM DE3Mel 38k THeA|
71(UTM, N350-5KN, TEYCSAAHE /\}33]'04 54
6} tq ;I AN = 50 mm/
A7 % (tensile strength) S =

AINAL 2
2

BHslom, 2 20 9 9 ARE B 2ok
o}

=
AR U B 715 @ shellM ARSol

S, s K, TBR VIS o R BT A
o

- 555 -



PBAT Compound Films with Improved Hydrolysis Resistance and its Application

ol
A
Mo
i
&
>
)
)
o
i,
il
Lo
e
oX,

BHEEE FAE AHES PBATE= Awald A%
=

o
gl HE FolA FAo] e AYE/ T

% = 2
% FERAZ WAl $55uN 4 WM
B g #A9 ve JYgoR BeAel Frn
& 5 itk olsh BEe] b3 A S5
PLAZ o §3to] A3kes $48 Fuadt 71E
AR Ao B ME Py A% Az

2 gye] Al B Hegy) 5
AA7171 98l 2Ee] El5AES dAAstr] st of

2
ol
-

f”l

[ 2w m}
1o >
-\;‘1? iR _:g‘j e
o4 _1>4 O
o S v ]
> S}
>~ =
% N o
2
R
i ;ﬁ o ﬂlé
s o 5 ?10
) )
[o
fols
=
22
o
fi
o,

=

XN,
e
o,
tlo

e

W

>,

>

N
BA

4 =
N

T
i
>

i<}
ol
N

o)
El
ol
5
R

P‘L
rlr
»o oMo
=
;_]
s
i
ot
o
olN
N
i)
2 2

o

fr
> =
mg E{
> K
2, 30
o o
i
Mo

ﬁ_,
)

o 4o U
of
o

ol &
=
e
5y

N
=~
2,

fu
2

oo X

ofr
o
s

P
o3t
t

[rt
=%
=
>,

N

=
o il
Y
s

S

>
)y
re
o
2
i

(e

(98]
(o]

=

Table 3.0 YeRA w}
(HF01) %7} Aol 277Kgf/em®(MD), 0.35phr.(HF0O2)
Z7F Aol 309Kgf/cm’, 05phr.(HF03) H7F Aol
326Kgf/em’ S Z47F YEho] AREQgAle] ghao] &
7hgtel whet Q1A Ert e JERich B
9] Arlge] Agol= AlEAdAl 05phr.(HFO3) 37}
o] 7% 639%(TD)E HehHo] tiz=+~Control) 0.3phr.
A7 9] 631%3} A Afol7h WA kol & P& 1|
AA & A Ao ® et

E 3 HEZLES =4

Table 3. Properties of the mulching films”

Properties Control HFO1 HF02 HFO3
MF.I ? 4.1 35 37 35
Moisture content 400 300 300 300
(ppm)

Tensile strength

(MD/TD, Kgffer) 2471161 277/156  309/172  326/141
Elongation
(MD/TD, %) 118/631  109/633 130/656  115/639

U Mulching film thickness 24um
2 MF.I : Melt flow Index of compound resin (g/10min)
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Figure 1. The appearance change of PBAT mulching films
with mulching period : (a) PBAT film(HF02); (b) control (TPS
10wt%)
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Figure 3. Rice cultivation growth process by biodegradable
mulching film in dry paddy field : (a) after sowing; (b) 25 days
later; (c) 45 days later; (d) 60 days later.
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