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Abstru!

Blends of p vl beitalate) (PET) and pol (IXC) were prepared in different
mmb)mdt blmd-g \Nhuqua The peocess was carried out through a twin scrow extruder
followed by nj i, The orphelopeal nd shesacs of the PET/ZC blends

were sudied. The gy showed that the interfacial adbesica for
TPET30PC blends has mmﬁdn indcated by the partial miscibalty between the PET and PC.
The chermical resistance of PETAXC blends 1o acesoac incremsad with increasing PET coatent,
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1 Introduction
Poly(cthyicnexrmh'hﬂnt:)(?ﬂ')uuhannplmcplymam and = exasts either as an
ar seme <ry poly dimg on its p g and thermal history [1).
PET xsoncorlhc mosl jnl)‘ thermop due 10 nshnghpcrfommcc. Jow
oost, and recyel [2] des blow moldod botties, 31 is also wsed as extraded filns, shoets,

monofilaments, and nlso for containers [3). These special properties of PET are the basis for its
broad application. Despite these advantages, however, PET has shortcoming of very Jow impact
strength and Jow glass transition temperature (T,) that have limited its wse in certain application.
For exsmple, PET contsiners shoink or distort above B0°C. PET was gencrally blended with
other high perfoemance enginosring plastics such as polycarbonate (PC) = order o upgrade the
use of PET [4].

Blends of PET with PC would be 2 good appeoach to attain the desired peoperties such as better
gt propertes since PC has high smpact strength [4] P(I:snnpomm
thermoplastic and can contribute s n waal stabilsty, hest
dmummmpamummdlmpmuesmweoﬁhebm [5) Hmv:r PCuclummetwedby
poor solvent resistance which has severely Iummd m npplxmons in chemecal environmen: [6).
On the other hand PET provides 1 [7]. The mwscability of this blend
system, which plays an tsrportant role in property modi fication, has been studiod extensively,

The studies on PET/PC blends have been studied over three decades [8, 9). From their studies, it
was found that the PET/PC blend formed homog) pbnsefm' position above 70 wi of
PET. By ussng dafTerential scanning calocimetry, Fourier ms infrarad sp y and
phase contrast microscopy, Suzuki «f of. [10] have reponed tha, PET/PC wis nmmu.nbk aver
the whole range. Wang er al, [11] bave reported that PET/PC blends are partially miscible from
10 to 50%% composition.

The provioss investigatxons of the PET/PC blends bave focusad on morphology phase, thermal
behth 8], [12] and mechanscal propertics [4], (9], In this present study, the effoct of blend
P phological properties and chemical resistance of PET/PC blends o e

wre' ignted. No similar study has been reported in the literature.

L
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2 Metheds

Materials, PET (EM 100) used was suppled by Recron Malaysis Sdn. Bhd, Tt Tad an sannsic
viscosity of 0.78-0.84 dL/g, melting tempersture of 245-255°C (DSC, ASTM E 928) and molecular
weights of about 30,000 g'mole. PC used was Paniite L-1225Y which was supplwd by Teygin
Chemical, with melt flow index 22 300°C of 1 1.0cm’/10 min and density of 1.20 glem’.

Mdlmh.?ﬂmdmmlku-mmtmmmshnII(I’Cmovm A detslod
formulstion of the prepar P is shown m Table 1.

Table 1. Composition of the PET/PC blends
c gei PET twis) C ot

PET 1o o
MFETIEC w 10
BIPETROC 50 0
NFETNEC » L)
GIPETHIRC L @
SOFETSOC o L)
BC 0 100

PET and PC and HNT were mamaally premixed in a container then feed into a counter-rotating twin
screw extruder Plastic Corder, PL 2000 The extruder temperstures were set at 220°C {(zone 1), 240°C
(zone 2), 245°C (zone 3) and 250°C (dic). The scrow speod was set at 25 rpm. The extrudad products
Imoooledndcmmnpelktfonnbyumwgpeneumr The pellets were dried at L10°C for 12 h

bedore i using an 1@ machine (JSW 100Tan). The temperatures from the hopper
w0 the nwzle were from 220 o 280°C.
Scanning «h microscopy. The ing cl pe (SEM, Philips XL40) was used

0 investigate the mserface moephologies and tensile fracture were wsed for morphological
observations. The samples mmad-uhnhnh)ﬂofgn)dbdum the observations.

Chemicsl resistance, The testing was carmed oot scoonding 10 ASTM DS43-87 The specimens
were immersed in acetone. Aler the imencrsion, the specimens were nmsed, wipad and weighod. For
each specimen, the percentage of mass difference was calculated by the following Equaton 1.

(m; - my)/m, x 100 (Eguatica 1)
Where,

“ weight before imemersion
m; = weight after immersion

3 Results and Discussion

Morphological properties. Figure | shows the SEM image of PET/PC blends taken from the
fractured surface of the tensile 1es1. For hlends containing 10 wi% of PC (Figure 1(8)), # ¢am be scen
that the blesd exhibotad inh unfxemdlln?(‘pbwwmnwbmcd
nclusions in the PET phase n-mz In addition, the microvouds sur g the PC dropd
that the meerfacial adhesion is weak. Sumhrstudynpmudhykongmdlhyld]mPET'PCblm
myfmdmumhmrbkndmwsmmsphmmlmpmds re distnbuted throughout PET
malrix. Incorporation of 30 wi % of PC clearly roduced the particle siac due o improve of the
imerfacial adbesion between the PC and PET mwtrix, The semaller phases could be soen #s shown =
Figure 1(b). The partial miscibility has improved the mierfacial adbesion between the PET and PC.
Simalar result was also reported by Frounchi er al. [6). They Sound that the finer size of PC domains in
PET/PC blends was attributed to the partial miscibility of PET and PC. Comparatively, the morphology
for S0 w6 of PC i Figuee 1(c) shows that & commuous moephology. A smilar observation &s
reported carlier by Kong and Hay [4], where e oo phology was observed when
SOPET/SOPC blend were usad
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Figure 1. SEM images of %ensile fractured surfaces of PET/PC dlends (3) SOPET/10PC (b)
TOPET/MPC
() SUPET/SOXC

Chemical resistance. Figure 2 axd 3 shows 2e swelling effect of PET/PC blend samples after
immersion in scetone for 16 days. This swelling effect is represented by the percentage of weight
increase afier the immersion

Figure 3. PET/PC blends samples after
immersion in acerae

Cwm

Figure 2, The weight increase of PET/PC blends
afler immersion in acoikone

It can be scem at the wesght change occarred for pare PC about 21.3% weight even after 2 days
immersion in acctone. This reselt rovealod that PC has poor resistazoe o acctone [7]. The weight
change ™ pwe PET afler immersion in acctone was ocly minimal 4.5%. This phenomenon indicstes
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that PET has & good resistancs %o acotone, It can be seon that the weight chanpe slightly ocoerred for all
blezds after 2 days and stamed to remain constast at day 9. The results also shows that chemical
resistance of the PET/AC bleads increased with increasing PET coatent. This is dee o the increasing
ratio of PET in the blends, which has better resistance 1o acotome than PC. [t is iteresting 10 note that
TOPETA0PC blend slmost 2as the similar weight changes values as compared to SOPET/10PC wherchy
the weight increased by 10.5% after 16 days. This enhancement was atribwed 10 the improved
interfacial adhesion between the PET and PC phases for 20PET/300C as shown i Frgure 1(b).

4  Conclusion

The moephology of PETPC blends was chasacterized and the resalt showed that PET/PC blends
formed partial miscibdlity for 70PETA0PC blends, The chemical resstance of $e PET/C blends to
sectone increased with increasing PET comtent simee PET has good chemical resistance compared o
the PC. [zterestingly, TOPET0PC showed simular weight changes 10 9OPET/10PC which indicases
thas the chemical resistance of both blends is the same. This is due o ®e pood miscitality between the
PET and PC phases a2 TOPET/30PC blends.
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