Polymer(Korea) Vol. 21, No. 6, pp 981-990(1997)

PE Z &5l A7tsl< AHBYAY &

4 Z M2 F A% A H*-H & A
AN stm FA e e, *hFUR)eq
(19973 4¢ 79 H4)

Migration of Surfactant in Polyethylene Film

Kangseok Lee, Kyucheol Cho*, Inha Park*, and Soonja Choe*
Dept. of Chemical Engineering, Polymer Science and Engineering,
Research Institute, Inha University, Inchon 402-751, Korea
*Taedok Institute of Technology, Yukong Ltd., Taejon 305-370, Korea
(Received April 7, 1997)

R U EYdE BEoz AEEE EeldEd Bz Jrid AREAA B4AEE FT-IR
(Fourier transform infrared) E%7]9Hd 98] &A& ). & G AME A Ad8e LLDPE
(linear low density polyethylene)$} LDPE(low density polyethylene)e] 3= 2 LLDPE :
LDPE=7 : 39 AA&AA (sorbiltan palmitate : SPAN-40)& #7138 Al89} AABAA e &
b A%e ZAH3= EAA(ethylene acrylic acid)ZEZe|HE HI/1§ AlSolv). & A3 FAn
FT-IR 7]*§o] ¢jsf LLDPE Ed= W &£4d AR g4A 2 o5 #43L2 non-Fickiane.g #
ZERoH, B3 ANEAR Q) @i 2As] Y&l H7lE EAAY} Al2" Yio Ed AW
A9 olF &5 8 FaAel AEHer BAEATh o]+ migration controller® Al
EAAZ} #4734 1824 AN ZHEE Z7Ad del 424 Bdo) gt 4 e AH
FHE ZaAes dojus d4des 250,

ABSTRACT : Fourier transform infrared (FT-IR) spectroscopy technique is conformed to be
useful to investigate the diffusion behaviour of surfactant in polyethylene films which have
been used for agricultural application. Polyethylene blends whose composition of LLDPE(lin-
ear low density polyethylene) to LDPE(low density polyethylene) is 7 : 3, surfactant(sorbitan
palmitate : SPAN-40) and -poly(ethylene acrylic acid : EAA)copolymer which was used for
migration controller have been used for this study. Experimental results presented here dem-
onstrate that the migration of surfactant in LLDPE blends is non-Fickian and that EAA has
successfully reduced the migration rate of the surfactant in the system. This may be arised
from the increased crystallinity due to the EAA which reduces the free volume of the amor-
phous region in LLDPE blends.

Keywords. Fourier transform infrared, diffusion behaviour, migration comtroller, surfactant,
non-Fickian, LLDPE.
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Table 1. Specimen’s Number and the Chemical
Constituents

specimen’s
number
1 LLDPE/LDPE, 70/30 blends (LLDPE blend)
2 LLDPE blend+2% SPAN-40
3 LLDPE blend+ 2% SPAN-40+2% EAA
4 LLDPE blend+2% SPAN-40+20% EAA
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Figure 1. Chemical structures of surfactant and EAA.

ARBYAANA et 7155719 28719 C=0
B4 dolaeltt. ¥ Z §4 dlojas WHL 4
(@)l st £/ vs. (AL0)—Al1))/AL0)9]
aREE FIYh & A7 TEA HRY AT
A B3e] e dig dAelnz 4 (8)dA
A0)E FIAZT F nEa Yol AFHAD AL
A 4ol 2% B3E Fo HWAL YeiEE A
(0)=02z2 7Hgstaem, A(0)= AEA EHo
gasy] A 84 slojas HHom, A(0)E Azt
t o] FolAae] o3 HHo|t}.

#ot 3 DH

B QoA AHEE BE A8 7R FAP}L AY
HoEY I A L& Ao HrE AWEAA

sorbitan palmitate(SPAN-40) 2 migration con-

troller2 Al2-® EAAS 33 724 9 493 AF
& Fig. 13 29 &4 z28i4 Ut Fig. 29 (a),
(b), (&), (d), (e) 1A= (f)&= Z#Z SPAN-40,
EAA, N8WE 1,2 3 283 49 938 ASS
ehd Aolth. Fig. 2(a)= AL DSCZ FA34L
o SPAN-409] €-§&57} 47 CAlA Yeisth
W2 AREE 50 C oA FAsd=d Fig 2
(b)= EAAZAN £8&%7t 97 CollA ettt
Fig. 2(c)= LLDPEs} LDPE¢] BA==24 100
CodMe LDPEe &82%, 117 CoA & LLDPE
o gge=7t degrh Fig. 2d)% ()=
LLDPES} LDPE¢] Ed=d] 2z 2%2] SPAN-

Folol A21A A6z 19974 114Y

100 -100 -50 0 50 100
L (b) 97
T 80r
E -
z 0r
[=]
F a0
« L
L
T 20F
0 L 1 1 1 ] 1
100l 60 80 100 120 140
L (O 00c /117¢C

1
60 80 100 120 140

Temperature (C)
100 (a)
wol woe /117¢
60|
40 L
20 I

L L L
100 114 ¢, 120 140

Heat flow (mw)

0 L L

1 L
100 -(060 80 100114 ¢4 120 140
80 100 / 117¢
6oL 2T V
40 (J
20
4] 1 ] L N 1 1
60 80 100 i20 140
Temperature ()
Figure 2. DSC thermogram of materials and speci-

mens. (a) Surfactant, (b) EAA, (c) specimen 1, (d)
specimen 2, (e) specimen 4, and (f) specimen 4.

985



o] B M.z #
1737 cm”™ }l \ 722’(:m"
esters 9] CH. vk
2 Tocking
C=0 stretching| l 1082 oo
1178cm™*
\ 1465 o1 & O-C stretching
r 2918cm™’ 2847 cm-' CH, deformation
CH;, CH antisym CHj stretching
I and sym stretching

1 1 1

L (b)

Transmittance (%)

1369 cm
R 1704cm™
(carboxylic acid¢| ., 720cm”’
C=0 stretch) k 941 cm i
B [ C-OH deformation
'\J 1465 cm”!
1 1 " 1
4000 3000 2000 1000

Wavenumber (cm™')
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the specimens. (a) Between specimen 1 and specimen
2, (b) between specimen 1 and specimen 3, and (c) be-
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Figure 7. Three dimensional FT-IR spectra of the
specimens during the migration process. (a) Specimen
2, (b) specimen 3 and (c) specimen 4.
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Figure 8. Desorption process plots of (Ay— A/ Ao vs.
#1/% of specimens. (a) Specimen 2(®), (b) specimen 3
(®), and (c) specimen 4(A).
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Ay) vs. t of specimens. (a) Specimen 2(m), (b) speci-
men 3(®), and (c) specimen 4(4).
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