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A Study on the Crystal Structure of PET films by the Alkali Treatment
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Abstract—In order to know the change of weight loss, crystallinity, crystallite size(010)

plane, and thermal properties of PET films ‘which had before drawn and annealed at various
temperature. It were treated in sodium triethylene glycolate-triethylene glycol(STEG-TEG)
were prepared. The following results were abtain

The weight loss of PET films were increasing with increaing treated time in STEG-TEG
solution and It showed a linear rlationship to the treated time.

The crystallinity and crystallite size(010) plane of PET films decreased with increasing deco-
mposition ratio when PET films were treated with before annealed under 160T.

The crystalline region on the surface of samples were decompose to thermal unstable crystal-

line structure
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AlEE 54 40um, ¥ 20mm, Aol 50mmel &
A# polyethylene terephthalate(PET) film(&+=
Kt AE)& 3.79), 4.08) AXNEF silicone oil&
ZollA Aol 2x(140T, 160T, 180T, 200C )2
2478 60min Y TLAPH3 AL ALLE
ol Al FEANTIZ 70T F2UA Aal
slgom AALTE Imm/sec 2 &gt

2.1.2. Al <k

Triethylene glycol( TEG) &, 93 A<} (§tiF (L
(B))& Sl oe) gste A3, NaH
% acetic acid® e AIFMIE/LEBGED)S 202
AR&EI o, Al A= Sunmorl Bk-20T(3H=4 2
3EHF) I8 Ao

[=1Z<5!
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2.2.1. Sodium triethylene glycolate(STEG)
2| stock solution =
U2 tubed FAAZ 37 Zelaze) Az
N2 gas& A& FslwA 24z A3k TEG
W RSV Y 25 E 40T olslz {AA|FIE A
24 %] NaHE 9ol ¥h3-A1A stock solutione:
Z8k3L o] stock solutionS TEGZ 3| A3l &
el STEG-TEGEN S Azl A3l

ﬂ!iﬂl r&ﬂ

é

2.2.2. STEG-TEGEY0| 2|8t PET film2
=5

STEG-TEGE&doz2 £Ae ZA(EE: 2%,

J. of Korea Soc. of Dyers and Finishers, Vol.8, No.3 (1996. 7) /207



18 =13e-]

o

L% 1 100T, AlZE: 60min) oA &¥] 1115022
747y A 23t

g MBS EFFE 80CoA] 13 AA e
05% acetic acidF&do F3IAI7] F A
F42 22 AAsta, 2cc/€2 Sunmorl BK-20T+
BB (80C)FoHE oM M o, & A SHTE
F83] A3t

AHE A 8E 80T IFx]
2o AEAIZ o}, silica gelel ¢
tor <ol 4] 48A1ZF W] Bhe] o]
Zalod, o Aol ulet &S

> ol

g

Lol 4] 1413F
Sl desicea-
9 @ 3
AAFsEE .

W]“Wg

1

& (%) = X 100
W, 2 glalr] de] AlsFA
W, 2] 3o AEFA

2.2.3. 2=t AY3: £F
AYEs Al Eerso) ethylacoh0194 5‘—°“% o] &
stod E3lgo g HAsUA
t}e-2ol wpe} AlArskon ouf A%
= Bunn™gk¢! 1.455(g/en), B 243
1.355(g/en) & AR&-3H{Th
d—da

X 100
¢ — da

X(%) =

X A= (%)
de @ AR GG A (g/enl)
da @ ¥)1AA G A Y (g/em)

d EAF AR Ux(g/en)
2.2.4. D|AFFTIEH
(010)®A<e] mAA=7I= RIGAKUAF RU 200B

(D)2 2183t 3 AA T profiled| Al HEZE
sle] AR A7|Z 2738 9) Sherrer 2| S ZEE ALt
stgom Edzne ot 2

23t : 50kw

A5 180mA

Step/sampling : 0.02

Scanning speed{(deg/min) : 2

Range . 10°~35°

slit © DS—1, RS—2, §§-2

208 / @AM T EEE 8% $355(1996. 7)

e Hne

2.2.5. GNEEEY

Differential Scanning Calorimeter(Perkin El-
mer-DSC7) & AME-3lY $24 % 10C/min, A&
FAE o 10mge 2 GAHEE AU

3.1. STEG-TEG 20| 23} 28
Fig. 12 3.78) 141, Fig. 2+ 4.08) A% &*
= STEG-TEG f-olol A 22 A7 HE |

A

B igRl kel

e 7hakge Uebd Zloldh Fig 13 Fig 2904
w ﬂa]/«]ﬂo] AFE 4Fg8e 24 JEptn
slen] Hg|alztel] wE Bage 13 A A
A% Ags el Uk £E AL
7} & ARHT 2o AgdfE A Azt
u}g z e gl

Hror 7346%11 13% W 40% A
T2 el 9leut 200C A HE X ES AlEw
10% A 30% 452 S e o] A4l
2 7rakg o

o] AFE HIHY 2x7t WHEFE A
ZbEe 2 deda 9ee ¥ & Ao
T T T
a0 | ® 200C o 4
7 180T
¥ 160C .
0 140C
v
30 . 1
N
)
o
s
n
8 v
- 20t . <
=
R
('3
= o
ol ¥
O i 1 I
60 120 180
Time(min)

Fig. 1. Weight loss of PET film against time
at various before annealed tempera-
tures in 2% STEG-TEG solution(draw
ratio 3.7)
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Fig. 2. Weight loss of PET film against time
at various before annealed tempera-
tures in 2% STEG-TEG solution{(draw
ration 4.0)
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Table. 12 3.79] Table.2:= 4.08] AAF AA 9
2t 2=olA 60min AFAE) A2 PET filme
NaHel 2]$t sodium triethyleneglycolate solution
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Table 1. Crystallinity and Crystallite size(010) treated in STEG-TEG solution(draw ratio 3.7)

Untreated treated time (min)
Before
annealed sample 60 120 180
Temp(c) Crystllite Crystllite | Crystllite | Crystllite | Crystllite Crystllite | Crystllite
nity(% ) nity(% ) size(A) nity (%) size(A) nity(% ) size(A)

200 57.92 58.57 62 59.17 63 59.00 62
180 55.83 55.83 58 55.41 57 5541 58
160 52.92 52.50 53 51.67 52 51.25 50
140 49.17 48.75 50 48.10 50 46.27 47

Table 2. Crystallinity and Crystallite size(010) treated in STEG-TEG solution(draw ratio 4.0)

Before Untreated treated time (min) ]
annealed sample 60 120 180
Temp(C) Crystllite Crystllite | Crystllite | Crystllite Crystllite | Crystllite | Crystllite
nity( %) nity( %) size(A) nity( %) size(A) nity( %) size(&)
200 58.75 59.16 64 59.25 63 59.58 64
180 56.66 56.25 59 56.67 60 56.67 60
160 53.75 5291 54 52.91 54 51.67 53
140 50.00 49.16 51 48.75 51 47.50 49
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Fig. 3. Crystallinity of PET film against time
at various before anncaled tempera-
tures in 2% STEG-TEG solution(draw
ratio 3.7)
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Fig. 4. Crystallinity of PET film against time
at various before annealed temperatu-
res in 2% STEG-TEG solution{draw
ratio 4.0)
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Fig. 5. Crystallinity size(010) plane of PET
film against time at various before
annealed temperatures in 2% STEG-
EGT solution(draw ratio 3.7)
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Fig. 6. Crystallinity size(010) plane of PET
film against time at various before
annealed temperatures in 2% STEG-
EGT solution(draw ratio 4.0)
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Fig. 7. DSC thermogram of PET film various
treated time in STEG-EGT solution
before annealed temperature at 140T
(draw ratio 3.7)

a : 180min, b : 120min, c¢ : 60min
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Table 3. Heat of fusion of treated in STEG-
TEG solution(draw ratio 3.7, 4.0)

. Before Heat of fusion%cal/g%j
Drawing . : -
) annealed Treated time(min)
ratio .
TEMP(C)| 60 120 180
200 53.68 53.60 53.72
37 180 53.88 53.51 53.80
’ 160 52.75 | 52.50 | 52.50
140 52.50 52.65 51.81
200 53.72 53.85 53.85
40 180 53.05 53.18 53.00
' 160 52.25 52.15 52.01 |
L 140 51.90 51.70 51.72
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