HWAHAK KONGHAK Vol. 36, No. 2, April, 1998, pp. 257-261
(Journal of the Korean Institute of Chemical Engineers)

7t AAE 2=t 27], A 5 A HFE ALAT A

7Sy Mzielxt 30| =& FEQ| JIAN 2k, 3Fix A
HOFE MOl DIXl= HEk
AST - MBY - yEY'

Addsta $-83shgay
(19973 109 13d A<, 1998 29 9 A=)

Influence of Filling Functional Ceramic Powder in Packaging LDPE Film
to Its Mechanical Properties, Light Transmittance and Heat Stability

Yonggu Kang, Heungsuk Sun and Chanyoung Park'

Faculty of Applied Chemical Engineering, College of Engineering,
Chonnam National University, Kwangju 500-757, Korea
(Received 13 October 1997; accepted 9 February 1998)

® <%

AYAN F2E 2E &A= Aeiuls F9RS Dl LDPR $4AA, 714 $34= 2% d38L A
ZHe 7154 EAEES TEAL, o] 7154 BEE AN o vehd BAAES 1A VA A= 4 aEa
FEAE 58 AR G o] 7154 LDPE 98- AT 4§25 55 Alzhe o] wWalriels A
o} wistx] ot kel Solghe vehlsla, =3 IR} Zolold 71 BAQl FEAEE Al2be] o] FUHE
45 zrasigAl, Akl 6 27H] A7kl 1 A =7t 10 %ol A EAM 2N Avokd 38T AEE #
A&k L, FFIHEE 2 20 %ol FHAstA] ook FH3] T4 o] Bodh Aol JiAe] WRjHE BTt

Abstract— Present work examines a functional film containing a ceramic powder whether the film does have enough
mechanical strength, thermal stability and light transparency for both of the practical usage and the process of master batch.
The film has its functionality inherited from a reverse spinel ceramic known to have functions to prohibit the growth of living
microorganisms in the film because of existence of silver coated on it and to control permeability of gaseous components
in the film. Since the thermal properties and melt indices of the film were stable and similar for all powder contents, the
processing of the master batch has shown to be easy. Besides this, the film conserved the enough yield strength that is the
most important property of the mechanical strengths of the packaging films. The reservation of the strength was within 10
percent under 6 percents of the ceramic proportion, though the yield strength had decreased with the increase in the amount
of the powders. Since, the reduction of the light transparency showed maximum 20 percent at 6 percent ceramic contents,
the film proved to need some improvement in case of particular needs where the transparency is critical.
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2-2. LDPEQ} Mjaje] &8t

A el 2183 LDPE: 310 mFFd 244 530553
WEE 0.9200]%ict. LDPE2} A2t E3H-& E1(C. W. Brabender
Instruments Inc., PM300 #138-B)2 o]-g3lsiow, 24 ¥ &5+
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RS} Aebe] E¢EC d 4§79 ASTM D1238-572]
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L, o} 133 AlHE ARl Al EAH, AUy 52 2F
KS M 3503 54 Zejoddl EE Ayl asicl. 24590
A g7 dofd AlH o2 RE]| L AAS Bo} 33] o]Ake
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33t fe|7 <l Olympus CK22 HE-9] A& Fedsle], 1 27
3 8S v asigch

UV-VIS Spectroscopy(Varian, Cary-1)2 o]-&3}s] 2]l 835
FEE Fe A5 5L HEA Y0l A8, 1§
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sl ot
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Ak A7k Eelv 8 Az olA BAE e Goll 98]
Wyt deold 7FgAde] QlsRle AlxAle A (Differential Scan-
ning Calorimetry : PL-DSC)Z 2R} AH-2%8 20 “CollA] 250
T, & $%E 5°C/min 2 Agsigc).
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Fig. 1. DSC thermograms of LDPE film containing ceramic particles.
CO0 :0wt% ceramic AC2:2wt% ceramic
AC6: 6 wt% ceramic
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3-1. Aj2je|2} LDPE E&H

Az 7V FTA M wHE-EH(mastering)A] ] Alzhe{e] LDPES]
2Aad). o)d B3 xrl Mg F83 AP "ok ¥ dFelAd=
APl S0 fapdslgleng A FA = c2AAT &
o] ¥ 2XE 115°CE 24T o IEEYE o Al=e] 7t
A A Babgglch. 2o ww2xr) 110 °C 242 Jlgd e LDPE
7} 53] F= YA gol Alelule] ATt F =R sk, wt
)2 120 Co| A2 2 Sei71al v F FolAA U ztgle] Erb53Hd
o} Ay 2 Al g=ke] A& k& LDPEE DSCE #43 Fig. 1
& xy, o] EELL v% 7 o] 110°C £2YL vehllo] &
w0 EH-257) 115°C Yol Eejol 2 3 A4 LDPEZ}
A} HeHxa il £& AYS BHE F 9lod, o] &

oA Etated Mxg BEE oF 350m o AT W9A Alal

Fig. 22 Alzt] o] A £414-& ¥ 5 st
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45219 (melt index)= TEAE GEAHT of 2 T A4
¥} EAL 2% & glE A Fe|vH13) £-gA47) 2A st
o 9] AZhg Aakske] oA, AF Fdo] A-ARAAG &

Fig. 2. Optical microscopy of LDPE film filled with ceramic particles.
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Fig. 3. Melt indexes of LDPE blends containing different contents of
ceramic particles.
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Fig. 4. Tensile modulus and yield stress of LDPE film according to
ceramic contents.
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Fig. 5. Elongations and tensile strengths of LDPE film according to
ceramic contents.
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A4 vde] Eoluid gkEy] o folc) RE TAE FE-L WL
2 FAMEG 100% A= o3t A=E FRZER 10 %] l4]
FEIE7} widhe AL 5149 4 g} Aeld ek wel 4
E9] 91 'h4) S (tensile modulus)?} 3E7} T2 Fig. 4¢)] viehilgl
o} ABAEE AEbs 3R 9L &5 LDPE ¥ge] 113
MPao]gl. et 6 wt% Al2hd] & 52 10.3MPaZ 9 %A 31
skt =3 o 9EL oA ©Al-Eo] 116 MPa’ld] ¥]3le] 6wi%
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Fig. 6. Optical microscopy of stretched LDPE film filled with ceramic
particles.
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Fig. 7. Light transmittance of LDPE films containing various ceram-
ic contents after having the transmittance modified to that of
30 micrometer thickness.
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