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ABSTRACT KEYWORDS
Poly (trimethylene terephthalate) was melt-blended with Maleinized Poly (trimethylene
acrylonitrile-butadiene-styrene to enhanceits toughness without sacrificing terephthal ate);
comprehensive performance. The advantage of using ABS-g-MAH is due Mechanical properites;
to its high toughness, good processing properties and higher molecular Compatibility;

polarity. The phase morphology, mechanical properties, crystallization
behaviors, dynamic mechanical behaviors, rheology, spherulites
morphology, thermal stability and thermal aging properties were
investigated by scanning electron microscopy (SEM), universal tester,
differential scanning calorimetry (DSC), dynamic mechanical analyzer
(DMA), capillary rheometer, polarized optical microscopy (POM),
thermogravimetric analyzer and col or-difference meter, respectively. The
results suggest that the dimension of the dispersed phase is lower than 1
um and the interface between ABS and PTT is unsharp; therefore, ABSis
compatible with PTT. With addition of 5%ABS, the yielding strength,
breaking strength and impact strength of the blends increase 41.5%, 167%
and 200% than those of pure PTT; therefore, ABS can not only greatly
toughen PTT but also reinforce PTT to some extent with proper additions.
ABS also serves as a nucleating agent for increasing the crystallization
rate. The blends show larger storage modulus and higher glass transition
temperaturesthan those of pure PTT. ABSimprovesthe processing property
of PTT by increasing the apparent viscosity of the blends. However, the
blends of PTT/ABS show decreased thermal aging resistance of the blends.
© 2013 Trade Sciencelnc. - INDIA

Thermal aging property;
Polymer blends and alloys.

INTRODUCTION

Poly (trimethyleneterephthalate) (PTT) isalinear
aromatic polyester which wasfirst produced by Shell
Chemicalsunder the trade name Corterra®!!. Asan
engineering thermoplastic, it combines good mechani-
ca propertieslikepoly (ethyleneterephthaate) (PET)

and good processing properties like poly (butylene
terephthalate) (PBT) into one polymert23, However,
PTT hassome shortcomings, such aslow hesat-distor-
tion temperature, low impact strength at low tempera-
tureand low viscosity for processing.

Polymer blendingisastraightforward, versatile, and
inexpensvemethodfor obtaining new materia swith bet-
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ter properties*S. Theimportant studieson blendsof PTT
with other polymer include PTT and PEN®7, PTT and
PBTE, PTT and PET™, PTT and EPDM%* PTT and
ABS*, PTT and PS*¥, PTT and metallocene
LLDPE™, PTT and PP PTT, PBT and PET™,
PTT, EPDM and metallocene PE1*¥, etc. Theseblends
have someimproved properties, such ascrystalization,
mechanical and rheological properties. Ingenerd, the
physical, mechanica and rheologicd propertiesof im-
mi scible polymer blends depend not only on the con-
stituent polymersbut a so on the morphol ogies of the
blends. Asiswell-known, most of theseblendsareim-
miscibleand incompatible. Somecompatibilizershave
been used, theseinclude epoxy!**9, EMP-MA®Y, and
styrene-butadiene—-maleicanhydride (SBM)™*2, etc. X ue
et d*? prepared PTT/ABSblendsby melt processing
with or without epoxy or styrene-butadiene—maleic an-
hydride copolymer (SBM) asareactive compatibilizer.
Theyfoundthat PTT ispartidly misciblewithABSover
theentirecompaosition rangeand boththecompatibilizers
have compatibilization effectson theblends. Asan ex-
tensvely commercid polymer, Acrylonitrile-butadiene-
styrene (ABYS) isassociated with good processability,
dimensond stability and highimpact srengthat low tem-
peratures®?2, ABSisafeasblechoicefor blendingwith
PTT. In order toimprovethemiscibility of the polymer
matrix withABS, somemdeinized ABScopolymersare
usudly used ascompatibilizers®.

In this work, PTT was melt-blended with the
maenizedABS(ABS-g-MAH) forimprovingitstough-
ness, crystdlization and rheologica properties. Thenthe
influencesof ABS-g-M AH concentrationson thephase
morphol ogy, mechanical andtherma propertiesof the
blendsweredsoinvestigated in detail.

EXPERIMENTAL

Raw materials

PTT homopolymer wassupplied in pellet form by
Shdl Chemicds(USA) withanintringcviscosity of 0.90
dL/g measured in aphenol/tetrachl oroethane sol ution
(50/50, wiw) at 25°C. TheABS-g-MAH used in our
experiment was supplied by Shenyang Siwei Co. Ltd.
(China) in pellet form with adensity of 1.03 g/cn?®,
MFR>7.0 g/min (2160 g, 190°C) and agrafting ratio

Macromolecules « m——

of 7-9%.
Blendspreparation

PTT andABS-g-MAH weredriedinavacuumoven
at 80°C and 60 °C respectively for 24 h before prepar-
ingtheblends. PTT andABS-g-MAH weremixed to-
gether with different weight ratiosof ABS-g-MAH/PTT
asfollows: BO: 0/100; B1: 1/99; B2: 2/98; B3: 3/97; B4-
4/96; B5: 5/95; B7.5: 7.5/92.5; B10: 10/90; B100: 100/
0, and then mdt-blended inaSHJ-20 type, self-wiping,
co-rotating twin-screw extruder (Nanjing Giant Machin-
ery Co., China) operating at ascrew speed of 100 rpm,
and with temperaturesof 210, 235, 250, 255, 255, 250
°C fromthefirst sectiontothedie. Theresultant blend
ribbonswere cooled in cold water, cut up and re-dried
before being used in measurements.

Morphology characterization

Themorphology of thefracture surface, coated with
athinlayer of gold, was observed by aK'Y KY-2800B
type scanning el ectron microscopy (KYKY Technol-
ogy Development Ltd., China) at an acceleration volt-
ageof 25kV. Thefracture surfacesweremadeby im-
pacting thecold blend ribbonsinliquid nitrogen.

The spherulitesmorphology was performed on the
polarized optical microscopy (BX-51, Olympus, Ja-
pan) with a digital camera system. Samples were
pressed between two glass slideswith aseparation of
about 100 um after first melting on ahot stage at 240
°C for 10 min; they were then cooled to room tem-
peratureat acooling rateof 1 °C/min, with the photo-
graphstaken at room temperature.

Differential scanningcalorimetry char acterization

Themdt-crystalization behaviors measurements of
various blendswere performed on aDiamond DSC
instrument (Perkin-Elmer Co., USA), whichwascali-
brated with indium prior to use; the weights of the
sampleswere approximately 7.0 mg. The as-extruded
samples were heated to 260 °C at 80 °C/min under
nitrogen atmosphere, held for 5 min, then cooled to O
°C at aconstant cooling rate of 10°C/min, the cooling
process was recorded.

M echanical propertiestesting

Pure PTT and the blendswere prepared into the
sheetswith the size of 100x100%3.6 mm by a com-
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pression moldingmethod at 250°C; thenthesheetswere
cut into the special splinesusedin different measure-
ments by amilling machine. Thetensiletesting method
was done accordingto theASTM D638 onaUniver-
sa Testing Machine (WSM-20, Changchun Intelligent
Instrument & Equipment Co. Ltd, China) at room tem-
perature, using the cross-head speed of 10 mm/min.
The unnotched Charpy impact testswere carried out
according to the1SO 179-1982 standard using splines
with size of 60x6x4 mm and an impact tester (JJ-20,
Changchun Intelligent Instrument Co. Ltd., China). All
the above datareported were the mean and standard
deviaionfromfivedeterminations.

Fourier transforminfrared spectroscopy (FTIR)
characterization

FTIR spectra were recorded with a Varian-640
spectrophotometer (KBr pellet technique) in the
wavenumber from 4000 to 500 cm* with aresolution
of 1 cm* and averaged over 40 scans.

Rheological performancecharacterization

Therheol ogica measurementswere performed on
aXLY-l typecapillary rheometer (JlinUniversty, Ching)
at thetemperaturerangefrom 230to 260°C. Thecap-
illary length and diameter are 40 mmand 1 mm respec-
tively. Thesample of about 1.5 g was put into the cap-
illary at fixed temperature, held for 10 min, and then
measured at the shear stressrange of 12-240 kPa. Mdlt
apparent viscosities are calculated by the Hagen-
Poi seuilleequation®.

Thermal stability characterization

The decomposition behaviorsof the composites
were measured on aPyris 6 type thermogravimetric
anayzer (TGA, Perkin-Elmer Co., USA) inthetem-
peraturerangeof 30-700°C under nitrogen atmosphere
at aheating rate of 20°C/min.

Thethermal aging propertiesof theblendswere
testedinanovenat 150°C for 0-20 hagingtimes. The
yellow index (Yid), whiteindex (W) and color differ-
ence (°%E) were measured on an auto color-differ-
ence meter (SC-800CyBeijing Kang-guang Co.,
China).

Dynamic mechanical characterization
Thedynamic mechanical propertiesof the blends
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were performed on a dynamic mechanical analyzer
(DMA, DMAS8000, Perkin-Elmer Co., USA) usinga
single-cantilever vibration modein the temperature
range of 0-170°C at aconstant heating rate of 2°C/min
and afrequency of 2 Hz. Thestandard splineswith the
Szeof 10x5%2 mm were made by compression mold-
ing method at 250°C.

RESULTSAND DISCUSSION

Phase mor phology

Figure 1 showsthe SEM images of fracture sur-
facesof different samples. It canbeseeninFigure 1(a),
thefracture surfaceisnot smooth and many stripswere
observed onthefracture surface, so we concluded that
PTT underwent ductilefracture a low temperatures (<-
100°C); however, these strips were paralel to each
other (pardld totheimpact direction) but not regular in
thedirection, so PTT hassomewhat brittlenessat low
temperatures(<-100°C). In Figure 1(b), theblend with
2% ABS-g-MAH shows adifferent morphology, in
which the surface becomes much rougher and only a
few paradlé ruckscan beobserved, indicating that the
blend absorbs more energy in breaking than that oc-
curredin purePTT. In Figure 1(c), theblend with 5%
ABS-g-MAH shows no parallel rucks on the rough
surface. Asshownin Figures. 1(d) and (e), athough
the surfaces are rough, they become more and more
planar with ABS-g-MAH contentsincreasing from
7.5%t0 10%. Asthemagnification is500, no dispersed
ABS-g-MAH phase can be observed clearly in the
image (b-e); while asthe magnificationis 6,000, the
ABS-g-MAH phasesarefinely dispersed inthe matrix
with thesizelower than 1 umin Figure 1(f), and the
ABS-g-MAH phases do not form sharp boundaries
with thematrices. Theseresults suggest that they have
some phaseinteractions.

Asweknown, if chemical reactionsoccurred be-
tween two polymersinthe met-blending processing, a
copolymer may be formed in situ and acted as a
compatibilizer. Asshownin Scheme 1, whenthe PTT
and ABS-g-MAH were melt blended at 240-255°C,
theABS-g-M AH having ma eic anhydride group was
expected to react with the hydroxyl end group of PTT
toformagraft copolymer (PTT-g-ABS) at the blend
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interface. Asaresult, the copolymer PTT-g-ABScan
beacompatibilizer for PTT andABS-g-MAH. Similar
reactionsof hydroxyl group of polyester with anhydrides
have been reported®2, However, thisreactionisre-
versbleanditsequilibriumishighly shiftedto thereac-
tant sidewith increasing temperaturd?’. A temperature
ashigh as255°C certainly corresponds to an equilib-
riumwhichisunfavorablefor theformation of the PTT-
g-ABS. Inorder to verify whether the graft copolymer
isformed inthe blends, the FTIR spectraof theblends
were characterized and the spectraof PTT, ABS-g-
MAH and PTT/ABS10% blend wereshownin Figure
2.AsseeninFigure2, theabsorption bandsof ABS-g-
MAH at 1862~1866 cm* (asymmetric C=0 stretch-
ingin MAH) and 1782 cm™* (symmetric C=0 stretch-

P
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inginMAH) werea so observed inthe spectraof PTT/
ABS10% blend. From the FTIR spectra, we can not
be sure whether or how many grafted polyester had
formed intheblend. Therefore, FTIR spectroscopy is
not successful inidentifying the nature of theseinterac-
tionsdueto the complexity of the spectraand the over-
lapping of most of the characteristic pesks.

ABS-g-MAH PTT ABS-g-PTT

Scheme1: Polycondensation reaction between hydr oxyl end
group of PTT and maleicgroup of ABS-g-M AH leadingtothe
formation of graft copolymer

100 um__KYKY-28

20 KV 6.00KX 5.0um KYKY-2800B SEM SN:8775

Figurel: SEM micrographsof thefracturesurfaceof different PTT/ABS-g-M AH blends. (a)B0, x500; (b)B2, x500; (c)B5,

x500; (d)B7.5 x500; and (¢)B10 x500; ()B10 x6000
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However, wecan aso expect intermol ecul ar dipole-
dipoleinteractionsandinterchangeresctionsbetween OH,
—COOH and ester groups in the case of maleic anhy-
dridemodified polymersand polyesters. If it occursin
theblends, theformed graft copolymer will reducethe
interfacial tension and suppressthe coa escence behav-
ior; in addition, the presence of thegraft copolymer at
theblendinterfacewill broaden theinterfacial region
through the penetration of the copolymer chain ssgments
into the corresponding adj acent phases?. Ontheother
hand, the ABS-g-MAH has larger polarities than
ungrafted ABS, therefore, theanhydridegroupinABS-
g-MAH will produce amore polar phase capable of
enhanced interactionswiththe PET phase.
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Figure2: FTIR spectraof ABS.g-MAH, PTT/ABS10% and

PTT
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M echanical properties

Asweknown, thetoughening effect of rubber par-
ticlesdependson their size, distribution, and particle/
matriX interaction®*, These phase-separated particles,
especidly after the cavitation process, inducelargestress
concentrationswhich lead to extensive shear deforma-
tionwith ahigh-energy absorbing mechanism®-*3, Thus,
it can bededuced that themechanica propertiesof the
blendswill profit from thesmdl szeand uniformdistri-
bution of ABS-g-MAH and thestrongABS-g-MAH/
PTT interfaceadhesion.

Themechanical propertieswerelistedin TABLE
1. PurePTT (BO) hasthesmallest yield strength, break
strength and unnotched impact strength althoughit has
thelargest elongation at breaking point among these
samples. Theblendshavelarger yid ding strength, bresk
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strength and unnotched impact strength than those of
pure PTT. B4 blend hasthelargest yielding strength,
break strength and tensilemodulus; whilethe B5 blend
has the largest unnotched impact strength, whichis
nearly 3timesthan that of neat PTT. Theaboveresults
suggest that 5% ABS-g-MAH can gpparently toughen
PTT aswell asreinforce PTT. Thismay berelated to
threereasons: (1) the hard chain segmentsinABS-g-
MAH molecules, theacryl onitrileand thestyrenechain
segments, havelarger grengthwhichwill reinforcePTT;
(2) thesoft chain segmentsinABS-g-MAH molecules
(such asthe butadiene chain segments) which haslarger
impact strength can toughen PTT; (3) thesmaller size
spherulitesintheblendswill a'so befavorablefor im-
proving theimpact strength of PTT, asshowninthe
following Figure 3. Of course, we believethat these
mechanical resultsareattributed to the counterbaance
of above effects. It can be safely assumed from the
above morphological and mechanical propertiesthat
PTT will becompatiblewithABS-g-MAH.

TABLE 1: Themechanical propertiesof different PTT/ABS
g-MAH blends

oy a o b & c E d i e
sample 5
(MPa) (MPa) (%) (MPa) (kJ/m9)
BO 31.3 15.8 289 1462 16.7
B1 375 359 173 1444 254
B2 41.3 395 149 1101 27.7
B3 41.2 394 147 1186 30.0
B4 4.4 429 149 990 411
B5 44.3 422 168 1086 50.2
B7.5 411 403 165 1129 40.9
B10 42.2 413 128 1047 295
ABS 44.2 394 123 1307 732

2Yielding strength; ® Break strength; ¢ Elongation at breaking
point; ¢ Tensile modulous; ¢ Unnotched impact strength
Spherulitesmor phology and melt-crystallization
behaviors

Figure 3 showsthe spherulitesmorphol ogy of dif-
ferent samples. In Figure 3(a), several largeMadltese
crossextinctionsare observed obvioudy inpure PTT,
and the spherulites are much larger and more perfect
thantheothersshownintheblendsof B2, B5and B10.
AsshowninFigures. 3(b-d), withincreasngABS-g-
MAH content, thespherulitesmorphol ogy changessig-
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nificantly, i.e.,, thespherulitesdimens onsbecomesmaller
and smaller, and the perfection becomes worse and
worse. For B2, the spherulitesdimensionisrelatively
large and the Maltese cross extinction isobserved ob-

Themdt-crystalization behaviorsareusudly influ-
enced by the addition of another polymer. Figure 4
showsthe DSC cooling curves of eight sampleswith
variousABS-g-MAH contentsat the cooling rate of
10°C/min; theresulting parametersarelistedin TABLE
2.Accordingto Figure. 4 and TABLE 2, thecrystalli-
zation peak temperature (qu) of neat PTT wasthelow-
est of all samples, andthe T_ of the bends shifted to
higher temperaturewithincreesngABS-g-MAH con-
tent from 1% to 5%; however, when ABS-g-MAH
content increasesfrom 5%to0 10%, the T_ valuesre-
mained unchanged. Moreover, thefull width at half-
height of thecrystdlization peak (FWHP) decreasesas
ABS-g-MAH content increased; especiadly whenABS-
g-MAH contents are 7.5% and 10%, the FWHP was
only 2.8°C. Thecrystallization enthapy (* %H ) of neat
PTT (B0O) wasthelargest among all the samples. The
above phenomenain Figure 3and Figure4 suggest two
conclusions: (1) ABS-g-MAH served asanucleating
agentfor PTT crystdlization duetoitshard ssgmentsin
themolecules, such astheacrylonitrileand the styrene
segments (SAN); thusit increased both theinitia crys-
tdlizationtemperatureand thecrystalizationrateof PTT.

Macromolecules

reduced, and the Maltese cross extinction becomes
weak. For B10, the spherulitesdimensionissmallest
and no clear Matese cross extinctions can be observed
because the spherulitesare more disordered and dis-
torted.

lends. ()B0,(b)B2,(c)B5,(d)B10

Thecrystdlization of different blends(B1-B10) wasa
nucl eation controlled process, and thenuclei in blends
may be more active than those in PTT (BO), so the
crystal growth process was depressed and the* %H_
decreased with increasingABS-g-MAH content; (2)
when ABS-g-MAH content was increased to above
5%, itseffect of promoting the crystallization reached
saturation.

B10 |
B7.5

—

Endo
=<-‘B 1

160 180 200 220

TI%C
Figure4: Crysallization DSC curvesof thedifferent blends
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TABLE 2: Crydallization parametersfor PTT/ABS-g-M AH
blends

Sample T4 (°C) AHZ(J/g) FWHP (°C)
BO 180.1 -56.8 5.6
Bl 185.9 -48.2 4.0
B2 188.6 -46.5 3.8
B3 190.6 -46.6 3.6
B4 1915 -47.8 4.0
B5 194.9 -45.6 3.8
B7.5 194.6 -48.2 2.8
B10 194.3 -47.8 2.8

2 the enthalpy has been normalized for PTT contents
Dynamic mechanical properties

The dynamic mechanical behaviors of different
blendswere investigated from 0°C up to 170°C and
DMA curvesare presented in Figure 5 and Figure 6.
Figure 5 showsthe relationship between the storage
moduli (E") with thetemperature. In thetemperature
rangeof 0-50°C, it can be seen that E' ischanged with
different ABS-g-MAH content, i.e., pureABS-g-MAH
hasthelowest modulusamong all thesamples; PTT
hasahigher storage modulusthanthat of pureABS-g-
MAH; thestoragemodulusof dl theblendsare higher
than those of pure PTT and pure ABS-g-MAH, and
the blend with 3% ABS-g-MAH hasthe highest one.
Theseresultssuggest that ABS-g-MAH hasareinforce-
ment effecton PTT.

Inthetemperaturerange of 50-160°C, the storage
modulusof PTT and ABS-g-MAH decreases sharply
at around 50°C and 125°C; whilethe storage modulus
of theblendsdecreasesd owly withincreasing tempera-
ture. Thedowly decreased modulus of the blendsindi-
cates that the hard chain segments of ABS-g-MAH
(SAN) greetly impedethemovement of PTT chain seg-
ments. It can befound that thisimpeding effect isap-
parent with even only 1% ABS-g-MAH intheblend.
Thus, it can be concluded that thereare strong inter-
faceinteractionsbetween PTT phaseand ABS-g-MAH
phase, and thechain ssgments’ motions of PTT are hin-
dered by theseinteractions. At around 125°C, asmall
decrease of the modulus can also be observed, espe-
cialy for theblendswith moreABS-g-MAH content,
which correspondsto the glasstransition of ABS-g-
MAH component. When thetemperature rises above

—= Py Paper

70°C, the E2 increaseswith increasing temperature
duetothecold-crystallization of PTT molecules; how-
ever, no col d-crystdlization behaviors can be observed
intheblends.

2.5x10°

2.0x10° .

1.5x10°

E' /Pa

1.0x10°

5.0x10°

0 50 100 150

1c
Figure5: Thecurvesof storagemodulusvs. temper aturefor
different blends

The glasstransition of these samplescan also be
seenin Figure 6, which showsthe curves of tanovs.
temperature. Fromtheresults, pure PTT and pureABS-
g-MAH have sharp tano peaks at 52.7°C and 129.8
°C respectively. Whilefor different blends, each has
two separated weak tano peaks at around 69 °C (Tgl)
and 126°C (ng), corresponding totheglasstransition
of PTT phaseand the SAN of ABS-g-MAH phasein
the blendsrespectively. Thisresultindicatesthat PTT
andABS-g-MAH arecompatiblein theblend because
of their changesonthe Tgsval ues. Evenintheblend of
Blthat only has1%ABS-g-MAH, itsglasstransition

tan &

Fic)
Figure6: Thecurvesof tand vs. temperaturefor different
blends
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peak intensity at about 69 °C decreased greatly; this
result clearly show theinfluenceof ABS-g-MAH com-
ponent onthemohility of the PTT molecular chainseg-
ments. It can be seen that the tand peaks of ABS-g-
MAH phase become larger with increasing ABS-g-
MAH content.

Rheological behaviors

Figure7 showstherheologicd curvesof different
meltsat 240°C intheform of the plot of apparent vis-
cogty versusshearingrate. Theresultsshow that dl the
metsare pseudo-plastic fluidsfor the gpparent viscos-
ity decreasesgresatly with increasing shear rate. Thepure
ABS-g-MAH hasthelargest apparent viscosity and
the strongest sengitivity to shearing rateamong dl the
samplesinlow shearing rates, and its apparent viscos-
ity islower than those of the bendsasshearingrateis
larger than 450 s*due to the unentanglement of the
molecules. For each blend, their apparent viscosity de-
creasesdowly with increasing shearing rate; whilethe
blends’ apparent viscosity increases with increasing
ABS-g-MAH contents. Therefore, theincreasingvis-
cosity may befavorablefor improving the processing
property of PTT by adding morethan 5%ABS-g-MAH.

281 W

——B1

24 |

log(n /Pas)

2.0 L L L 1
1.5 2.0 2.5 3.0

log(y /s’)

Figure7: Plotsof logn, vs. logy,

The Non-Newtonianindex was cal culated and its
relationshipwithABS-g-MAH contentisshownin Fg-
ure 8. We can seethat nislessthan 1 for their pseudo-
plasticfluid behaviors, and it decreased withincreasing
ABS-g-MAH content. This result suggests that the
pseudoplasticity isincreased dightly with increasing
ABS-g-MAH content.

0.8
B
L
07F SN
< 08}
05}
04}
1 1 1 1 1 1
0 20 40 60 80 100

ABS content (wt%)
Figure8: Relationship between nand ABS-g-M AH contents

At different temperatures, themelt apparent viscos-
ity versusABS-g-M AH content wasplottedin Figure9.
Itisclear that themdt viscosity increaseswithincreasing
ABS-g-MAH content at the sametemperature, whileit
decreasesgreatly withincreas ng temperaturesfrom 230
t0260°C, indicating that thetemperaturehaslargeinflu-
enceontheviscosity and it will influencethe materia
processing. TheAndrade-Arrheniusequation™! canbe
used to illustrate the dependence of the melt apparent

viscosity (77,) ontemperatures, and theflow activation

energy (AEn) was calcul ated. AE valuesfor different
blends were 64.4(B0), 63.8(B1), 62.6(B3), 61.9(B5)
and 61.3(B10) k}mmol*, respectively. Withincreasing
ABS-g-MAH content, AEnva uesaredightly decreased,
indicating that theblendshavesmdl er dependenceof on
temperaturethanthat of pure PTT.

350 230°C
S —a
/"‘7}7-"__7_'-'__7_._F
300 | -
- 240°C
7 250 - (”,,,-)
e P
a
= 200} 250,
At _
150 | 260°C
1 DD 1 1 1 1 1 Il
0 2 4 6 8 10

ABS content (wt%)
Figure9: Relationship between n, and ABS-g-M AH con-
tentsat different temperatures
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Thermal stability

Figure10showsthe TGA resultsfor different blends.
A two-stagedecomposition of eechblendisclearly vis-
iblein FigurelO. Thefirst stage (50-450°C) isthe de-
composition of themain chainsof PTT and ABS-g-
MAH, and the second stage (450-600°C) is the fur-
ther decomposition of small molecules. Withincreasing
ABS-g-MAH content, the second stage is shifted to
higher temperaturesbecause of the polyacrylonitrilein
ABS-g-MAH which has higher decomposition tem-
perature. Thetemperature a weight-loss of 5% (T,
and the maximum wei ght-lossratetemperature(T,__)
aretaken asthe specific temperature of the degrada-
tion process. Apparently, theT_, and T__ of theblends
aresimilar with neat PTT, which arefound to around
388+2°Cfor T, 417+2°Cfor T __ . Theseresultsin-
dicatethat the existence of ABS-g-MAH hasamost
no effect on thethermal stability of the PTT and the
blendsaresurdy having amilar therma stability.
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Figure10: TGA curvesof variousPTT/ABS-g-M AH blends

After thermal aging at 150 °C in atmosphere for
varioushours, thethermal aging propertiesweretested
and theresulting parametersof BOand B10 werelisted
inTABLE 3. Asshownin TABLE 3, withincreasing

TABLE 3: Thermal aging parameter sof BOand B10

Agingtime BO B10
h Yid Wr AE Yid Wr AE
0 885 5629 — 2352 4373 —
5 950 54.76 0.97 47.72 2882 9.69
10 13.74 50.08 3.63 50.36 27.13 10.84
20 14.88 4521 7.04 727 18.44 17.75

Yid: yellow index; Wr: white index; *%E: color difference

—= Pyl] Peper

aging times, the Yid, Wt and *%E are gradually in-
creased for BO sample; however, these parameters
aregreatly increased for B10 sample. Thisresult sug-
geststhat the blend withABS-g-M AH component has
poor thermal aging resi stance, which may because of
the oxidation behaviors of thedoublebondsinABS
polymer chain.

CONCLUSION

Inthiswork, ABS-g-MAH was used to toughen
PTT by melt-blended with PTT. Theresults suggest
that theblendsof PTT andABS-g-MAH have appar-
ently improved mechanica propertieswith about 4-5%
ABS-g-MAH content. PTT and ABS-g-MAH are
compatible. ABS-g-MAH can served as nucleating
agent toincreasethecrystallization of PTT. Theaddi-
tion of ABS-g-MAH haslittleinfluence on therheo-
logical behavior of theblends. Thethermal aging prop-
erty of theblendsispoor because of theeasy oxidation
of thedoublebondsinABS-g-MAH molecular chains.
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