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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
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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.

S A7} 18R A 24 A 25



HIZEAE HSY LESMZ AH25I0| MIZet Z2|0fZHIE 2| TS 0| EQt Z2|0H0|E-6 2Z20| MRl FX2 YH 147

Tem Upol 225 2%
L 150 pmo 2 gt ES
WA pellet A2 Aekstel Azseh

S
2
|o
> b
[>
14
it
I
H1

23 892 d 45 =24

I

Az gzo| £79 A%, 4 U TR SAL
Z+7z;F ASTM D-638 Type 1, ASTM D-618 General &
SO 527-2 Type 1Ae] wjehd] ZAsteAch G875
9] =%L Tinius OlsenA}Fe] Melt indexer(Extrusion
Plastometer Model MP600)2 AF-&3}lo] ASTM 1238
o ozt HBHE die] FFH/ZolE 0.105cm/0.8cm,
plunger 7 0.4737cm, 3} 2.06kge] RZANA =
BTk S22 A2olo ARHL AAFALL
ZFA|(Perkin  ElmerA}9] Diamond DSC)E A}-&3}9]
2718 A B 1009 SE2 Zgstac.
AEe) mERA BAS ZAAAEADZ(SEM, JEOL
Abe] ISM-G3SOLV)S Abg3te] & uhet 38 & 7}
LA 20KVl A s SEM £4317] A9
A& EHE FAHd(dispersed phase)s oA st A
Astt. oz PETS 79 NaOH 2wt% =
Fdof| ARE 93 110Co A 30&7E w8k A &st
RO, PA6S] L 90wt% formic acido|A] <F 28
7t wEk AZste] PARE §EA1X £, oEEolA
oF 3027 Aot

PAG oful=7]9} HEgatE WFIEbG)ES Uehhs
AP, oZAgt JAE = PACS] S§ET
A% @s} 2ol 177C olakola] opul=g] 27} of
Rl o ZA)7] Afole] whgo] F2 dojihe Ao
= wuso] glou, wwe] PETY Ao Zz
the] Ab/|(-COOM)SH w3t ATpmoz Apedd
ZH(chain extension)2 Yo 7|A Hrolx HIEo] 9|
oY mS wbg (09 Zo] PETS PA6S A @
AAAFE AE&3A 9= st o & 479
PET/PA6 &REoJolA 7} utgA gt vhg2 (a) E
= (b)e} Z2 [PET-Epoxy-PET] = [UYLE-9=
AU &9 5F LEAY WgHETE (09 2
< PET-o| ZA-ULE] o]F 2+ whgo] Hig3
sk, w AFolM ALgg ol EAIS Fekol 3w
olste] 2oz A WLSATNE FTIR 502 37
spela Sk 19k
Table 2= 7|2AF2A EF B4 AHE831A]
2 A7sol & o= GMAY ETE uma
Aot} ol BA R wS7]e| TaHepoxy cquivalent
weight, EEW)7} t}2, = Figure 19| nglo] &t 2
oz HExjgke] T2 = 7hR(EEW=3,1002 650)
o} GMA 37}X|(EEW=740, 540, 450)2 A} B mat
gt Agst azte] PES Yste] PAGS PETE]
= Hl&2 604022, F&3HA9 dFs 0.5%
B Adeld AL e ¥ T A% 37
A4 ABE VS BAsiach Ane
T QrEEel ot a4e wEH 2 6l GMA
(EEW= 4503} 540)9] 9 =& thol(die)ol A o=

[Er)
!

=R T
(Y
M o

[e

0 0
I 0 0, I
M'\MWC—NHJNMNU\N\M-'-Q—R—Q £ Lt C—b'l
CHQ—?H—RA
o OH . (EI)
I I
+ wsessmorss 0—MNH C—N N—C

CH.—CH—R—CH—CH,

OH OH
0] ]
o o) g ‘!
£ R-<L> + HOOC—PET — PET— —o—cn,—:lm—n—:lm—cn,—o— —PET (b)
OH OH
i o o 1
PE‘.T—L—OH+L\-R-/—\+ C—NH

0

PET—g—O—CI-L—?H—R—?’H—CHg—N—éI!

()

OH

5,9)

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 com-

patibilizer (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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