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Abstract
Lacquer sap extracted from lacquer trees exhibits good thermal stabilities and antimicrobial properties. To apply these superior
properties to functional packaging, polyurushiol (YPUOH) powders were prepared and blended into LDPE (low density poly-
ethylene) to prepare three different LDPE/YPUOH composite films via a twin screw extruder system. Their morphology, ther-
mal and antimicrobial properties as well as barrier properties of the LDPE/YPUOH composite films were thoroughly inves-
tigated to find out applicablities of the films as functional packaging materials. Although the interfacial interaction between
LDPE and YPUOH was relatively weak, LDPE/YPUOH composite films exhibited good dispersion of YPUOH in LDPE,
resulting in the enhanced thermal stability with YPUOH loading. Due to the good antibacterial property of as-prepared
YPUOH, LDPE/YUOH composite films also showed an excellent antibacterial activity (R) of 99.9% against E. coli.
Furthermore, the moisture barrier property of LDPE/YPUOH composite films increased with increasing YPUOH contents.
Incorporating the relatively low amount of YPUOH in LDPE resulted in the apparent enhancement in thermal stabilities, anti-
bacterial and moisture barrier properties, which made them promising candidates as a functional filler for packaging materials.

Keywords: urushiol, polyurushiol, antimicrobial property, composite films, barrier property

1. M =2 sto] U B4, gatsl B4, d9d B4 58 85k VsdE
Folghz 714 &A e oist A5 e s Qlok
L A EFH71A ol FARAE 53 45710 dF2E 9 [1-3]. 53], It = ksl BEAS 2y vjEZ XA Ylof 718}
o] 7O EFE AFOE MAE] WEAZIAY 2] 3 F
oate] A3 EHe] EAskE =] RS JAlste] AEL] A%

! gz;::;):rimff ?:;};Z;inz,Dn\iftl)nj'tlj:l‘]Gear:gt};on-do 220-710, Korea _}’:Ug ‘;l %%712}—% i 6}‘ ] E]EHI 2]
Tel: +82-33-760-2697 e-mail: jcsco@yonsei.ac.kr olgfdt S+t T ‘%‘éi} E4 o 3 = EAEE Al

pISSN: 1225-0112 eISSN: 2288-4505 (@ 2014 The Korean Society of Industrial and
Engineering Chemistry. All rights reserved.

23



24

@

alue ='14.6 um

Normalized paricle amount (%)

0.1

1 10
Particle diameter (pm)
Figure 1. (a) Size distribution and (b) SEM photo-image of YPUOH
powders.
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Figure 2. TGA curve of YPUOH powders.
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Figure 3. FTIR spectra of YPUOH and LDPE/YPUOH composite films.
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Figure 4. SEM images of LDPE/YPUOH composite films.
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Figure 5. UV/VIS transmission spectra and photo-images of
LDPE/'YPUOH composite films.
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Table 1. Thermal Properties of LDPE/'YPUOH Composite Films

Thermal properties

Sample code

T (C)° Tio (C)° Tsow (C)°
LDPE/YPUOH 0% 436.6 463.7 499.4
LDPE/YPUOH 0.5% 446.7 470.5 502.3
LDPE/YPUOH 1% 452.5 476.5 504.6
LDPE/YPUOH 3% 452.2 477.1 506.4

abe Temperatures at 3, 10, and 50% weight loss of sample, respectively.
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Table 2. WVTR and Contact Angles of LDPE/'YPUOH Composite Films

Water vapor transmission rate Contact

(WVTR) (g/m’ - day) angle (°)
LDPE/YPUOH 0% 10.3 87.8
LDPE/YPUOH 0.5% 8.3 87.2
LDPE/YPUOH 1% 7.2 88.3
LDPE/YPUOH 3% 6.9 88.6

LDPE/YPUOH 0.5%

LDPE/YPUOH 1%

LDPE/YPUOH 3%

Figure 6. Antimicrobial activities of LDPE/'YPUOH composite films
against E. coli.
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Figure 7. TGA curves of LDPE/'YPUOH composite films.
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