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Effects on the Tensile Strength and Discharge Volume of the White
Biodegradable Plastic film added Compatibilizer
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Abstract Today, plastic waste has become a critical social issue due to the increasing of plastic consumption. Korean
annual per capita plastic consumption was 132 kg, the most plastic consuming country in the world. Internationally, Car-
bon Neutral Agreement is underway due to global warming, consumers' interest and needs for biomass-based plastics has
also been increased. In this study, film was produced by adding composite use additives to the biomass-based plastics
according to concentration, and the resulting changes in discharge volume, melt index, and tensile strength were inves-
tigated. Melt index (MI) was significantly higher in PLA and PBAT than in petroleum-based resin LLDPE and LDPE.
Also, among the same resin or in the same treatment group, MI has been increased when the heating temperature is
increased. The discharge volume and gravity of the BDP-2 to which 4% compatibilizer was added were found to be
higher among all treatments, while the tensile strength of MD and TD was also higher. BDP-2 was suitable to the film
producing methods for biodegradable film production.
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A3, BDP-29] gelation T4
6% H7tste B33t aAlE
w, 83 8%E ﬂﬂﬁ%
BDP-42 #3}%t}.

4) IHREELEA] ¢ liquid waxiE liquid paraffin®MDL., LTD.
CO., USA)C.E %= 98%= AME-31t).
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SR (Melt Index)= KS M 30700l &) o1 o] #
He F8&ste] SAsITH

Table 1. Mixing ratio(%) of complexation materials and compatibilization

LDPE | PBAT | BDP |BDP-0|BDP-1|BDP-2|BDP-3(BDP-4 Characteristic
PBAT - 90 80 85 67 67 67 67 Biodegradable
PLA 10 PLA2003D
LDPE(15%)/LLDPE(85%) 100 - 15 15 15 15 15 15 Plastic
CaCoO; - - 5 - 5 5 5 5 Filler
Illite 2~4 pum - - - - 10 10 10 10 Filler
Liquid wax - - - 3 3 3 3 3 Dispersant
Mixing powder (CaCO; 99% MA 1%) 2 MA(maleic anhydride)
BIBP-2 - - - 2 2 4 6 8 Solid content 2%
Total Volumn 100 | 102 | 100 | 105 | 102 | 104 | 106 | 108




172 sHa L 8IS R
dy 2 pE
1. 8R4 (M)
EAL Al ¢ AR9A8 2 7 =AY 3 A8

ALE 93 EAE 58 YolRizr #2438 PBAT,
LLDPE 315, LDPE 5219} PLAS] &8AFE A3 A
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Table 2. Melt index on the heating temperature of materials
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T2 Table 4= AEs] 1S A

<

715wt AL S
AE70lM EESTH AFY FESE 38 A HlF 5=
SAsIslth. Best As] A H7hdE d=7] Ados
Adapter # Die®] 2=ws}e} oJu] Air ring?} Motor 2
E89] $=(rpm/min)e} TE EEH(gminy &2 Y5
< ekl Zolth ofzf Table 4014 7+ A &3}
H|%$ 2w E™ LDPE 350 g/min? 0.92 g/em®, PBATE
39001 126, BDPE 3.0591 121, BDP-0= 32001 125, BDO-
1= 3659 126, BDP-2= 3859 127, BDP-3% 32001 1.28,
BDP-4%= 2979 1292 72t eyt AEs] Al 5
BDP-27} EZE Fo|u} HF BT thE Azl Bls) 71
EL HFE & Ao Yt o= Hadi™®e] LLDPE
HE-S AEIAA slip agent F7HF 7K W2 4EF S
EEo] I7RIthe Harel fARE As JERilem,
BDP-2¢] ¢ §4d<=#] LDPE®| HIZF 092 Wt} 1272
38% U] ol o] Bl iA®E WEEG|S A = gl
= 7Fs7de] Qlom, UEE S IRk GAIE HE =Y
T 7] el 7Pt wold & e 7] EIEVH E F

ATHL AHR E30T

u

=d o =20 0O o
ugtsh s WEse) MDY ARPES 348 2

= Fig. 13+ 2tk LDPEE 2,113 N/em?ZE UEhton,
PBATE= 1,476 BDP= 965%13 BDP-0-> 1,139 BDP-12
12242 YERton BDP-2& 2,0530.2 HAE Yelie
™, BDP-3& 1,732, BDP-4&= 132302 Uephd AxpzH

140°C 150°C 170°C 190°C Production Company
PBAT 4.10 5.90 6.70 7.80 China/Jihui
LLDPE 315 0.50 0.65 0.78 1.15 Korea/Lotte Chem.
LDPE 5321 1.40 2.30 2.70 3.00 Korea/Hanhwa Chem.
PLA 2003D 4.20 5.70 8.30 9.50 US/Nature Works
Table 3. Melt index on the heating temperature of biodegradable materials
Heating Temperature PBAT BDP BDP-0 BDP-1 BDP-2 BDP-3 BDP-4
140°C 4.10 4.80 4.50 4.60 4.00 3.40 2.80
150°C 5.90 5.40 5.00 4.90 5.30 4.70 3.70
170°C 6.70 7.20 6.70 6.90 6.70 5.30 4.50
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Table 4. Discharge volume and specific gravity on the complexation materials in producing biodegradable film

— [P

Cylinder 1|Cylinder 2|Cylinder 3|Cylinder 4| Adapter | Dies | Air ring | Motor Roller | (g/min) (g/em®)
LDPE 150 155 165 170 170 175 1150 159.5 53.6 350 0.92
PBAT 135 140 145 150 155 160 1742 145.7 47 390 1.26
BDP 130 135 140 145 145 150 1832 135.0 40 305 1.21
BDP-0 135 140 145 145 150 150 1827 135.0 42 320 1.25
BDP-1 135 140 145 150 155 160 1758 143.5 45 365 1.26
BDP-2 135 140 145 155 160 164 1775 140.2 46 385 1.27
BDP-3 145 150 155 160 165 170 1650 135.4 40 320 1.28
BDP-4 150 155 160 165 170 175 1580 130.2 38 297 1.29
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Fig. 1. Tensile strength of complexationed biodegradable film
in MD.

B BDP-2 AgelA MDWEFe] IA=7E 7P =7
Ueht B3k} AEs] 28 BDP-2) AFgow 7MY
A3 Aoz ARHUY. & T PLAY HEIgks
LYS 1-3%7HA H7Fgel wEb QUPEAES) dES X
ARBIAET 31.99 MPaollA 12.197F4] Aagly dAxlee
205%N4 22%=E ZHAATT HaEEd o) AU
gkl QT FEsA] zte] wiiEolgtal AR E A

2318} AR dEEe] TDUS JdFAES =4S 2
= Fig. 29+ 2t} LDPEE 1,479 N/em’®2 UERtoH,
PBATE 1,066 BDPE 1,148%13 BDP-02 1,532 BDP-1
21,7282 YEFEO™ BDP-2E 2404% HIXE JeRd
$ BDP-3%H 7Haishes 202 Yelsth. 5 BDP-2 #E]
TollA TDHRFe] =7 7S A Vel E9tst A
13 258 BDP-2/t A8 71 A Aoz A}
EAT

Fig. 13} Fig. 2014 LDPE?] 7%= MDWEe] 137
=7F TDHER] 1A= BT} 41%=A Yeytern p
o] A% Z}7] 14763 1,066N/ecm’E VFER} MDHER

@
>

o}, 2§83} AEs] 5o AS= MDEEe] At
TDHEFE] A7} E Ho} 15-20% U =A UERSTH Ak

QY Z =(TD) N/em?

. 2404
2,500 - 2,243
13
2,000 1728
1497 1,532
1,500 h
1i6 1i8
1,000
500
PE PBAT BDP BPOO  BDP-1  BDP-2

2,
BDP-3 BDP-4

Fig. 2. Tensile strength of complexationed biodegradable film
in TD.

B3] 250 FEE 8 2F S (bubble) I3 o
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