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Abstract . The effect of amti-fogging agents on commercially availabie LDPE and LLDPE films applied
for agriculture was investigated. Measurements of the glass transition temperature and the melting
temperature of the two sorts of materials were performed, and the degree of crystallinity was calcula-
ted and compared by using (1) the density, (2) the heat of fusion, and (3) the WAXS techniques.
Long period and lamellar thickness obtained by SAXS was rationalized to support the difference in
melting behavior between LDPE and LLDPE. Based on the same degree of crystallinity in LDPE and
LLDPE, anti-fogging agents showed the simillar effects to the both LDPE and LLDPE, and the migra-
tion rates of the two materials were the same under experimental error. Experimental results showed
that the migration of the anti-fogging agent may not depend on the lamellar thickness of crystals, but
depends on the volume fraction of amorphous phase.
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Fig. 1. Schematic diagram of the effect of anti-fogging
agent upon the contact angle(Arrows represent the li-
ght path). (a) High contact angle, (b) Low contact
angle, (c) Zero contact angle(Best effect of the anti-
fogging agent)
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Fig. 2. DSC thermograms of various LDPE and LL-
DPE.
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Table 2. Thermal Properties of the Tested Materials

i . Heat of
Sample T, (C) Ty() . eat o Remark
fusion(cal/g)

5302 — 1425 103 36.15 LDPE

5316 —1414 102 3540 LDPE

3120 —143.2 116 35.04 LLDPE

210H —137.3 103 3500 LDPE

FQ110 —1442 116 3499 LLDPE
(octene-1)

FL120 —1447 115 3520 LLDPE
(octene-1)

FU149M —144.0 109 3245 LLDPE
(butene-1)

T s accepted as the temperature of the highest peak point of
the heat of fusion in DSC thermogram
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Fig. 3. WAXS results in FL 120 (a) and HY 5316 (b).
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Table 3. Degree of Crystallinity and Lamellar Thickness
. Lamellar Lamellar
Sample X((%>_ Xll“(%? xl%) . long period thickness Remarks
(by density)  (by DSC) (by WAXS) (by SAXS) )
5302 494 516 496 20nm  91nm LDPE
5316 49.4 50.6 44.7 20 nm 8.2 nm LDPE
FL120? 494 50.3 46.4 31 nm 13.2 nm LLDPE/LDPE
FQ110 494 50.0 48.1 >30 nm >13.3 nm LLDPE
FA825U° 49.4 464 44.9 29 nm 12.0 nm LLDPE/LDPE
“Blended with 15% LDPE
b Blended with 30% LDPE
¢ Crystallinities were calculated using AH{(100% crystalline) 70 cal/g
1= Sroll M whabEl LDPES} LLDPES] o3t &%
AwQ 2 el euh, E #Axke] ghel Long
~ period 7} $-4}o] Axch #O Y Alo] LDPE:- #pd
E b A vb ogke Ay wol 9lal, LLDPE::
3 LDPES) vlsl 4e 205 g ehuierel 2444/t
§ Ak o) glo] g aatel gl daks 147
: Soyin 04 LLDPES] 8848 v it 4
sheb AbefElch, ol Al /bK7E ol v
%6 76 80 80 10 W0 0 LDPES} 4 4 ¢l LLDPE®] &8 32 v ¥
femperature(C) AL rhd g E el A Qelukt 4o 1
flig. 4.f?S(? the;mog.rams rezreser;ti;;: thlc I;bfi? 1io) o]wf Blash 4: 9lit sFSAS Eukal wbg
eat of fusion of various grades o DR O \ . -
2 ¢ FL10,3 : 3120, 4 | FULOM, 5 - 5302, 6 5316, IR ol¥eld g e AdhE dee A ¥
7+ 210H. Tt HEel HAANE v Wiz At &
ZhA| v 2deh,
28 Wi WAXS 5o) At chet el o] atof LDPE 2 LLDPE®] $-# 4 ul5. 2| 4 glof 4
Z4% Agws} ofcre) Holiz glonk, of oli:  Ab&eh vi: LDPESH LLDPES] 2417} homi,
A U 4E 2AA Ak A AERAA Ao Slelh A8 WAy Al g
Wojz = Qafolm, 7ho Z o] &% mbofa) < ol §14kS Al ol thiLA <) LDPEF LLDPE
oAz Ayhz M AL bl Qi Ao 3 g bl Ae) Alsiis Aeiskloh, FL120+4 5316,
chE), Jrelal elirel Adnjol whit Lo VRAS AL
SAXSel ¢]sted Z2-H elwl et} long period &k P ol A Eabsbel sl aLe plglef dais
Table 3ol =250 gli=th LDPEsFi+ 20 nm(200 Table 49} (ro] V-4 Aso] ®4:4)0 424+ FL120
D)Ollq LLDPE+ ¢F 30 nm(300 A) o]}, e shal oJi} 5316, wi- J1 Midlrmo] ZAJo) whA|glo] AE
LR TACOE €= Lol ) fieh o 1 9 sl olol A 2-36eLie el ol
$ LG Xplp)olal, Lt eiete] long pe- (S wdistolAl 3l Al Avka Wi g s

riod olth.) 4ol o|atof
8~9nmo]al, LLDPE+=

Axrstgd on,” LDPEY-

13nm #Hyoju}, o] Aw}

E2|H 4184 AH3&E 199441 54

ﬁévf(ﬂ si91d] LLDPES} LDPE®) -2 gibv} u]2
& Mol

343



Table 4. Effect of Anti-fogging Agent in Different Ex-

perimental Condition

2HGA T8 F )
A 5
at high at low
temp.® temp.?

Sample

number Sample

1 1. FL12090 %)+ 5316 23y 21
( 0%)+Z¥M/B(10%)

2 2. FL120(80%)+ 5316 36 239
(10%)+ ZYM/B(10%)

3 3. FL120(60 % )+ 5316 23y 229
(30% )+ ZFM/B(10%)

4 4.FL120(40% )+ 5316 36 -
(50%)+ Z%M/B(10%)

5 5. FL120(20% )+ 5316 259 249
(70%)+ ZM/B(10%)

6 6.FL120(10% )+ 5316 ~ 229
(80%)+ ZFM/B(10%)

7 7.FL120( 0%)+5316 25¢ 224
(90%)+ ZUM/B(10%)

4 Experimental conditions are given in the text
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Fig. 5. Effect of anti-fogging agent on various blends
of FL120 and 5316 as a function of aging time : (a)
3 days after, (b) 6 days after, (¢) 22 days after. The
sample numbers on the picture are the same as the
following figure and represent the ones in Table 4.
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