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Part 1. Change of PET Substrate Treated with Water,
TCE and Water/TCE Emulsion.
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Abstract

In order to obtain some information for solvent dyeing, polyethylene terephthalate (PET) was
treated with water, tetrachloroethylene yarn (TCE), and water/TCE emulsion for three hours
at the temperatures from 40° to 140°C. The change of fine structure of substratum by measuring
the shrinkage, the degree of crystallinity, the stress relacxation modulus and Young’s modulus.

The P.E.T. film was also treated in water (at 140°C) for 4 hours to stabilize the substratum.
By means of film roll cyliderical method, the Disperse Blue 27 was diffused. Then, calculated the
diffusion coefficient and examined the application of WLF equation.

However, the temperature dependence of the shrinkage could be explain with WLF equation,
the diffusion coefficient couldn’t be applied the WLF equation when the substratum was stabili-
zed.

From the result, the effects on shrinkage were in the order of water<{T.C.E. <emulsion and
the degree of crystallinity, water<lemulsion<T.C.E. and in each medium, a linear relationship

between shrinkage and the degree of crystallinity was obserbed.

w3,

1. # &

C HBAKe FENTHEA EHi MiEes weolm
A ghort #3 FiTd A BERGeamTY s
A EHE RLE Relskn EBT WHEEC #TE=
det. FAN  IngamellsE L2 acryl ##S benzyl
alcohol/¥ BEAMMZ BEAA S 4 249 HBHE
s mESR S AR glassElBR0] KT 2 %
ool delAe Fukte) EEAET BARSz @G

=g WE5Y2 E/perchloro ethylene emulsion <
o4 nylon 6845 e d =9 HMHEY Bs
RIS FEERC LB B Asdmad R
ol A T & ohz ke HMELHE A
Avtz WEstz Yot

BACY s GTREEIrbAA S S8ER 2 cation P
e Wikl b s Mol Rklel  MMEGRERY
BEWKIES WIFRo 2 RRY ¢ Yotz sz
et

.,_37._...



( 246 )

BER G Bt o] fdE B2 |IEY] U
.
AEHEA ol A= BHIFAE T BRI 7
M HERE €7 A3t ReRRpEE A BRE
o] ¥+& tetrachloro ethylene(TCE) <ol 4] polyethyl-
ene terephthalate (PET) & p@EHete PET L9 &
b} Jmi s £ olA EHG 459 HEHRHTS
[FAge] TCEAl & L& mhdle A% PR #
A= LEMETst A St $A ol E il A B
B3 PET H£HS #bol W3 H65% #RE 43l
2 wEg.

28 B
2.1 = o

Ak 1 PETY & (Myler film, F7 % 6p)
PETi#h (#E o] £, 75d)
A4 : Tetrachloroethylene(TCE) : 34 15
Monachlorobenzene : FA%% 1% 1Span-20
C.1. Disperse Blue 27 :
0 OH
AAA
I\/ I\/ |\/ |
NO: 0 Nﬁ—<~>~czH40H

AALBERDNA REEL e acetone
2 HiEhs Agstsich

2.2.. REAZ

2.2.1. FApe s
PETE &5 PETH#E 7 110cm =2 {JE s ¥ &, TCE
2 E/TCE emulsion(2%) <roll A 40°C~140°C9 BE
BEANA A 10°RIFe 2 05H BES % Rt d.
emulsion FH#lo] &= span-20¢ 2% Hmsdcr. =3
TCEel g &9 #hRE JEue A3t 9 &
B 0~1.2%2] emulsion &el4] 130°C 3%:R HmE
5 REzstal e
2.2.2. WHEES MIE
BB S StY] Bk REES MEstz (DR
et kfEEe Bt

-
228 100 (1)

B 1 EEH e 100cm)
U, BEHS Rk
2.2.3. WEY W&

N

REXREGE

BEEEEY Hke #ele n-heptanes} MER{LIRFE
o BABHEE A S3td MEAREE Ko 25°Cd
Ao BEE MEstz Rk, #& ERRY BE
d,dc(1,455), da(l,335)0232E (2)RPd] {K3te] &
pnfbEES HElsas.

X.= d‘f:j:—-xloo @
B Xo; Bkle} f&fLE
2.2.4. [EJEfEERY HE

Zol 10cme BBE tensilon UTM-H-100 (Toyo
Boldwin Co. Ltd) & Al&3te F3R#E 800mm/minZ
2% GFEEste 558 1080489 EhEmEERs: X
of ket Btz Rk 10fE] BT FHHEE Ee
Ak,

4
G0 = X980 ®)
A Al

I
« & BIIE 108548 E
A4; Bt ErEs
I FkE
Ol R Ao
2,2,5, YoungZie]l HIsE
7ol 5eme FKE tensilon(LERBHE) T ALty
dmm/secE FiEd}x2 2 WEEMELE HE Young
B HlHstz 109 R WE FHEE Betd
2.2.6. WERES WE
A EREES A ReBRS o ARt F
B kit WEGREE FHHA. AEEES
140°Cel A 3Ff] Bkt XHE REANE M
K Fol REFATtA Feto] Moy demol N 0.5g/1
BN bl 0.2¢/300mle] EEE FEIT L A
FuEdta on REBETS 100~140°Col et
#iE FHEMEY] et SERES $el
2R GEg A$D ARS EBEE 4 Yo g
BEEo] FEY $#3(W 305) BHE #HAA HFHEE
PALAA Z k. BiER R etk AR 92 YA &
Kepol Al EAAA HEE BEAY = 25 $Re
2 e nyeile] KEkd # Bistz HOANKE
SR 120)2 dERke s XBEES flEsts v
{EE S BB (BE monochlore benzene)o] 974 £
9 FFERS MAAENAT.

3. KR ¥ E®

3.1 REeEsRlol WERDH
IR e w2 s K#EES-E Table 13 Fig 1)

._38—-



Vol. 2, No. 2(1978) (247 )
Table 1. Shrinkage of PET(%)
Temp. water o ’FEF o Lmr/gn(ljl%slon@ﬁ)’_ water/Trr(x:gcture(Z%)

o filament film ﬁlament film filament film ( ) ()

40 - — 0.70 ~ — — — —
50 1.40 — 1.60 - 2.30 - — —
60 1.92 0.10 3.30 0.14 3.84 0.22 — —
70 2.90 0.30 5. 60 0.18 6. 10 0.27 — —
80 4.30 0.42 8.10 0.29 9.64 0.34 — —
90 5.40 0.70 9.70 0.77 11.42 0.56 — —

100 7.34 0.86 11. 40 1.03 12.30 1.32 — —

110 9.00 1.05 12.50 1.32 13.60 1.61 — —

120 10. 40 1.30 13.90 1.56 14.40 1.99 — 1.87

130 11.30 1.60 15.10 1.87 15.50 2.30 — 2.21

140 12.70 2.05 16. 10 2.20 16. 34 2.75 — 9.57
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Table 2. Effect of moisture content in water/T.C.E.

emulsion (130°C, 3hr)
stress relax- | Young’s
moisture shrinkage [ation modulusmodulus
content(%) (%) (x1070dyne |(x1072
/cm?) ' kg/mm?)
0 1.87 3.26 4.30
0.12 1.44 3.30 4.45
0.30 1.67 3.67 4.36
0.50 1.88 3.90 4.65
0. 80 2.07 4.06 4.60
1.20 2.10 3.67 5.07
2.0~
1.0
| 1 ] ] 1 |
Lona 0.4 0o 0.8 10 1.2

moisture content (%)
Fig 2. Effect of moisture content in emulsion on

shrinkage(130°C. 3hr.)
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Fig 4. Correlation of shrinkage and degree of cryst-
allinity
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Table 3. Stress relaxation modulus and Young’s modulus

Temp ﬂ stress relaxatmn modulus (%10 10dyne/cm ) Young s modulus( X 10 2kg/mmz)
°C) water T.C.E waet;lru/lzlo% . wi;el;{’tfrg E water T.C.E waet:‘ru/l’sl‘iocn £ Wi;ex;/t:lx‘rg £
o @) 2%) . ) ew e
40 3.81 3.63 3.89 — 5. 36 5.46 5. 06 —
50 4.26 3.81 _ — 5.65 5.52 — —
60 4.81 3.44 3. 42 - 5.61 5.14 4.96 —
70 4.19 3.39 3.56 — 5.70 5.04 5.52 —
80 4.08 3.23 3.21 - 5.27 5,67 5.14 —
90 4.15 3.56 3,42 — 5.55 4.88 5.01 —
100 3.44 3.32 3.54 — 5.59 4.49 5.08 —
110 3.32 3.48 3.65 - 4.99 4.29 5.26 —
120 3.48 3.33 3. 46 3.41 5.57 4.48 4.80 5.927
130 3.65 3.26 3.28 .44 5.47 4.30 4.64 4.85
140 3.86 3.10 3.37 . 34 5. 64 4.50 5.24 5.37
Blank 3.83 4.84
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