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The Degradation Study of Polyethylene Based Mulching Films
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Abstract Mulching film was produced by LDPE and LLDPE adding biomass byproducts and MA(maleic anhydride),
talc/clay/CaO/CaCO;_And also surveyed to tensile strength, elongation, TGA and DSC according to the UV irradiation time.
The tensile strength and elongation showed 20 N/ecm? and 5% after UV irradiation 100 hours, and those was nearly 0 N/cm?
and 0% after 200 hours, respectively. TGA of film was showed to peak of polymer itself, and DSC was slightly higher than
that of initial value. At the pilot scale test, we were able to see the differentiate of degradation between control and developed
film after 12 weeks, and also torn off at several part of mulching film. The degradation of mulching film after growing corn
showed similar to a pilot scale test. Above the results, the developed mulching film adding biomass will be to used for agri-

cultural farming.
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Fig. 1. Schematic diagram of hydrophobic biomass by adding MA.
*Powder was mixed with MA and hydrophobic biomass.
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Table 12 masterbatchE #A|3317] ¢35 LDPES} LLDPE
FAE F AFER o7]9) o] 510 W= MEER )
o] o OXO0-100K, OX0-25KE 1.5, 2.0, 2.5% 37}t
2S5 0XO PE-500, OXO PE-1500, OXO PE —2500% 4
Bl o|5L masterbatch} BHLEL ASE ALE-
3} th masterbatch= A AT A7 75mm(L/D 48:1) twin

Table 1. Mixing ratio of the pro-oxidant and additives for masterbatch (%)

Control OXO PE-500 OXO PE-1500 OXO PE-2500
LDPE 10 10 10
LLDPE 90 88.5 87.5
O0XO-100K* 1.5 2.5
0XO0-25K*
Mixing ratio (%) 100 100 100

*0X0-100K, OX0-25K; Han”
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Table 2. Mixing ratio of composite bioplastic resin for control of degradation rate of biodegradable polymer

CHBDP CHBDP-01 CHBDP-02 CHBDP-03 CHBOP-04
Red clay 10 7 7 7 7
CaCoO, 5 3 3 3 3
Rice husk 5 5 5 10
PBAT 71 63 63 63 41
Liquid wax 3 3 3 3 3
BIBP-2 - 4 4 4 6
MA (maleic anhydride) 1 - - -
PLA 10
OXO PE-500 15 30
0OXO PE-1500 15
OXO PE-2500 15
Mixing ratio (%) 100 100 100 100 100
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Fig. 2. Tensile strength of mulching film according to the UV
irradiation.
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Fig. 3. Elongation of mulching film according to the UV irra-
diation.
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Fig. 4. Analysis of TGA and DSC of biodegradable film before/after landfill.
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Fig. 6. Mulching and cultivation of corn by the biodegradable film at Kyunggi province of Korea.
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