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Preparation and Properties of Poly(ethylene terephthalate)(PET)/Polyamide-6(PA6)
Alloy Fibers using Epoxy as a Reactive Compatibilizer:
I. Effect of Epoxy on the Phase Separation of PET/PA6 Alloys

Jing Zhou, Byung Gil MinT, Mok Keun Lim', Kwang Sang Lee',

Yeong-Chool Yu' and Jae Sung Han’

Department of Materials Design Engineering, Kumoh National Institute of Technology, Gumi, Korea
"Rhodia Korea, Seoul, Korea
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Abstract: Polymer alloys of poly(ethylene terephthalate)(PET) and nylon6(PA6) which were not miscible each other by
themselves were successfully prepared through melt compounding using a twin-screw extruder by utilizing epoxy as reactive
compatibilizer. At the epoxy(DGEBA) amount of 0.5~2wt%, the domain size(average diameter) of the discontinuous phase could
be reduced up to 0.2¢m from 1-5um that of the simple blend without epoxy. The reaction was presumed to happen mostly at
interphase from the result of maximum increase of melt viscosity at the middle range of PET/PA6 blend ratio. It is expected
that alloy fibers of PET/epoxy/PA6 with enough mechanical strength for use can be prepared.

Keywords: PET, nylon6, blend, alloy, epoxy, reactive compatibilizer

LM B

nex BUEE wad tuska AAH W
o7 HIFHAG 45 €2 5 Yol AdFer F
Q38tth tf2HQ AR LEILEXR poly(ethylene
terephthalate)(PET)Q} Y& = polyamide6(PA6)2]
Sdlss ad SR04 19U 002 ¥ 4 9
o PETS} PAGE 27 189 BHE AT g
o], PETE ddiAoz A7t3 o] 2 ‘ﬂtﬂ"ﬂ

PA6E JHA i7toly Fa/do] FAHF FolA

R

A Hold BAS ZHIT ggel webd AMA
BE 955 Hol A2 AH8E 49 AR W
Hol 4% AW AT Yo' agu, 1y
A RA=A FEHE AV HAAE £ n8
b HE g A miscibiliy)o] DAL HEH

'Corresponding author: Byung Gil Min (bgmin@kumoh.ac.kr)
Tel.: +82-54-478-7711  Fax.: +82-54-478-7710
(©2012 KSDF 1229-0033/2012-06/145-151

145

FOo2 AlojHo 84HE
71 A& *6‘1—”“0— 7]'74‘* Zo| a3t
fFEokol A, PETS} PAGY EdE=EE A=
|4 F51 dAH=-otn = wewt
S0l AHE AR5z dao] W 27
of AAYE ZetLg Aeote 2 WA
B 4 Qe 2AAS Ay 24
571 ol EAI7F dAste A HA &
ATk, ik, vAEAS 23] d°]£3}°4
/\]"E— T £FF A Az &
I 9l webAl, PET/PA6 EAE=S
7] AdAs EREY RS
2d3t= Zo| Hasith o
AF7F WstAR. F AEATL HE A=
3} Al (compatibilization)o] flovt E&2 3}5HA
L3} A (compatibilizer) S AM-&3lo] g4 0]
Fo2 R $R3] 2¥W B 53]

[e]
e
2] 40

o[o r

|o
§i:9 Hﬂ
—_ _1\1 r\l

MF{U_\QOZIH?L_\‘E,OE

op mt O nE ox

M Ay ok o 88 ot i 0 o R g o B N

—

KX
=
[

—



146

ol(alloy)zt FEt:. =23 F2o] A= Yy 1
BAzke] 4SS FANZIZ] skl BZblock)
Ee IZZE(gnaf) 3TIAE H7lste Wil
ol AHEEI o, T JEAro]o A™A 3t
329l Weg olgate o] AxATE L8R
7ko] BFS-S 9= & Q= uhS A B 3HA|(reactive
compatibilizer) & F7}st= Rl A|Z=EHo| gt
Y3 FRo2E AEIAIS 4T Al HA
A 717]17F gol8tA] a AW HEgo| oFslm A
%}xﬂé AEA Aok ol sle u

o 7 ‘:"—4 °‘§°l“ J J

&oto] AqtE L Qlrh WA E3AY AETEE
anhydride, epoxide, oxazoline, isocyanate®} carbamate
7] F°l AgtE Sl

Fakirov 5Y-2 PET/PA6 o4& Ed=o] Ao
A w3k o] Aoy AL dynamic mechanical
analysisODMA) £4<& #3t9t}h. Pillon S92 p-
toluenesulfonic acidS Zu|=2 A}835}o] PET/PA6 &
dse) Awues gRe AFe AT
Huang 572 A E2}F bisphenol-A o ZA S ¥L-S
A AALIAZ AFLFFY] o|ZA] 4=X]7} PET/PA6
=249 1:_4 % 7}59]. .éﬂE_E_' zsl:}d—/\]ﬂ 7:1_,_]._2_ =13
E3lgt}h. Evstatiev®”= PET/PA6 ZH:NE=9] in-situ
nazvEyd BassE Hustgch a2y olgt
e A7 BE 4E EE 438 AUy B
shage) sjwe] BAolgom, moh apzdo]
Y4 e dmol 449 Azel g ATE
B ot

B 7oA PET 2 PA6Y] wehz]ol -COOH E

LN SIS T 4 gk mEAwe o
AE HEBAZ A% Agte] F nEAe] AR
A% 2 240 UAE ENRE B

2. 4 ¥

2.1 A2 U Ak
Aol AHEE PETE EXAUZA FFu2
brightd 488§ $2/(A-9056, [V=0.66)2 A+-&3}4

AR

& - 2ty

on, PA6E YAl A{-8(1011 BRT, VI=I130)o2
BHoRREH FIEUUH. AFAE= FEIFEA
a2 YD-019K2A] Figure 19 YerdH F}Hst
2ZE 7}d EA=F Diglycidyl Ether of Bisphenol-A
(DGEBA)°I™ 11 AFAIZ &2 Table 1o F2s}

H ZAIES 95te] @S EEW o ZA(FE38}E YD-
012, EEW=650)3} glyc1dyl methacrylate(GMA, Atofina
Al Lotader Al2]2)E -&3HA|2 o] ARE3t A
seq A=E Azstgck

o ¥ (etching) AlHE AT 74T (NaOH) 3 =
BAkformic acid)s WE IFE Ak F7b
B4 glol AHgstart.

2.2 8420l 2lst d=o0lel M=

PET/PA6 EH =X Twin extruder(BK-11, Bowtek
Co., Screw length=440 mm, Screw diameter=11 mm)
S ARESt AR AREEE AlEAI= A2l
A Ao PETS PAG6 chipoll 0.5-3.0 wt%
T AFAIE 4 EDOA 24A7F E2F
2= Sto] chip H| A FA7 FLSHA FF
=5 AAYE stfth o] Af ARER AFAITL
ZFolar ofztel HzHdol ol A chip W
TI1FE ETPES AT & U °] premixE
extrudero]] =93} extruder®] 67 F7HE == &

] Z(180C)e2RE og=TF(die) (280C) 71A] 67

lﬂl~>_\ﬂr}0|'_\2__ml

Table 1. Specification of the epoxy used in the study
(Brochure of Kukdo Chemical Co.)

Properties Value Test method
EEW(g/eq) 3,100 KD-AS-001
Solution Viscosity 7577 KD-AS-007
Softening Point(C) 120-150 KD-AS-020
Specific Gravity ’(20°C)  1.16-120  KD-AS-040
Color(G) 1.0 max KD-AS-025

") EEW: epoxy equivalent weight
" Gardner Holt Method, Butyl Carbitol NV 40% Solution
™ Ball & Ring method, ¥ Reference data

H,C. CH, H,C. CH,
X O OOy
o) OH N

Figure 1. Chemical structure of epoxy resin used in the study.
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Figure 2. Reaction mechanism of epoxy with PET or PA6™".
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Table 2. Comparison of mechanical properties of PET/PA6 alloys according to the species and EEW of reactive

compatibilizer (amount of compatibilizer=0.5wt%)

Tensile Strain at Flexural Flexural Impact
Compatibilizer EEW strength breakage strength modulus strength
(kg/em’) (% (kg/em’) (kg/em’) (kg-cm/cm)
3,100 772 102 1,151 27,480 34
Epoxy
650 767 104 1,112 27,240 2.8
540 794 106 1,155 27,980 3.0
GMA 450 787 101 1,141 27,970 3.1
740 788 44 1,129 28,020 1.9
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Figure 3. Change of melt flow index (MFI) (a) and melt
viscosity (b) for PET/PA6 alloys according to epoxy
amount.
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Figure 4. Effect of epoxy on melt flow index (MFI) (a) and melt viscosity (b) for PET/PA6 alloys with 2wt% of epoxy
amount.
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Figure 5. Effect of epoxy amount on the PA6 domain size in PET/PA6=75/25 (PA6 was etched out in 90wt% formic acid
before SEM observation).
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Figure 6. Effect of epoxy amount on the PA6 domain size (minor component, PA6 in PET/PA6=90/10 and PET in
PET/PA6=40/60, was etched out before SEM observation).
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Figure 7. DSC heating thermograms of PET/PA6 blends
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