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6. MIBTUAIRUUNNARIBUNI(TG) FUUYNNBNAN (Tc) URSHUNYUNABNNAN (Tm)
a1n DSC

TnenlsnAudaiiiteuAn Tg agasdsds ABNIMIANTIIL (onset) WAZNITNIAIRA

: . x ] : J’ ' H ] v o ‘J
AaNAN (midpoint) Faidaasdaias A NUANANALAILN 2

L 2
ANTNTRURATN

\ Midpoint Tg
Onset Tg

. quug

< ] " - ] ] ; :
§1J1n 0.2 udmMIA1 Tg ANNITUIALTNTIL (onset) ua:mwwmqwﬁqnmq (midpoint)
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I - s 2= 195307 nJ
3 ' < . |
Detta Cp = 0.083 Jfg™2C //" Lers : 9
Tg Half €p Extrapolated = 97.90 7¢
. —— Pl
5 I -_ oh = 180,035 mJ
£ =237201
H — o itk H=123.7201 g
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5 elta H-=-25.8020 g
Peak 4 242,66 7C [
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Y
-2774
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g7 0.3 HAANLATEY DSC
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d o 1 )
A5199 0.1 ABLNNITUAAIANITENIRNAAIN XRD

%sPS total | %Crystal | %sPS amorphous in blend %sPS in amorphous
50 0.27 22.98 0.31
60 0.26 34.12 0.46
70 0.31 38.97 0.57
80 0.35 45.22 0.69
90 0.39 50.95 © 0.84
100 0.42 57.79 1.00

TunedimiusnuamsiaFnnulefiduilaaininees SPS lunedweiuan il
dounaunedwefadtugudusnagiion lunedinfigeailusamdouresnnluiened
wefnamiuaRamsowliain xR0 lurednianthniunodaoiwmines SPS
Wilknesiiundn uarluredinigaintuanniinm sps Tuduiifluedugnudiednmy
funedeFiinnaasdstlilFnesiiunan waiiessTomilunsinuned Tg 1eedanud

Wuedugou

d o 1 J
A5190 0.2 ALNNITUARIATTENaNAa N DSC

sPS1 ™ T2 e Tl [ 25500 52

(weight fraction) (°c) (°c) (°C) (°c) (°c) e
0.5 63.61 64.14 n.d. n.d. n.d. n.d.
0.6 69.52 72.02 | 223.84 | 261.90 | 261.49 n.d.
0.7 72.99 74.26 | 226.74 | 262.70 | 262.33 n.d.
0.8 76.18 77.42 | 230.97 | 261.89 | 261.92 n.d.
0.9 78.65 81.09 é39.64 268.52 | 262.73 n.d.
1.0 97.28 97.41 | 243.25 268.‘88 263.53 | 271.21
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Tg1 AeAn Tg nldanmisliimanueauaiousn Tnaazudaasthanmnisnianani

- nd’ -il .” Y - - a; - (o]
gumpianlaguaduilissnannsisliifiauanaanmmasuasaenguu)ii - 200°C
el - -l' v ¥ ¥ :J 4' ) o 3

uaz Tm1 ARqALBA4ATEINITUABNASAIENANT IFAINNT A G auAT AN duiY A

Tc ARAgUUNINIINaNANRTAdAIINNITEuRIaNeR 20°C saui uas Tg2, Tm2

U H H e U J o 1
ug@nAn Irannnaslviannufeauniaingas InananaziidssiRnisnenannanst 20°C Aaun

< o '
weuiuluynAn

9. msduasizdulammannnaddlasiu
9.1 masTENAuTfTEeN
Cp*TiCl, Yiwin 0.014 n¥u azanely 35 mi aedingdu nelsiussenniaen
nau (Ar) u Glove Box Iagminsnaunauaunssisazaelanaysal uazazliifusiogs
Uf3endantiu MMAO (Modified-Methylaluminoxane) dsazviuiiiidlusiaisaljisenson
lunsdaanidualamasinwedalsiu
9.2 maeranalaiulnlumed
azinsanaalitilumeHanasazats NaOH 5%ww Twindu uas
ilundunelilsdend 50°c nglsianinzgryyinia neunnirlldaaset
9.3  maduAnvinadalsiu
madaamzinedslimwinlumauionsanaumng - 250 ml o Anuwienau
wimdniquumniifiimanaFusssameaaineu Taavnisuas 46 mi 193lngay, 32 ml
103an7arafEIfTen, 13.6 ml 999 MMAO uax 28.4 mi savalaiulituneifingy
uwin m?uam:ﬁﬁﬂﬁﬁ"}ﬂﬂun?:qumumuﬁ’mumnmLta:qzuqmﬂﬁﬁ?mimﬂmﬂﬁu
A1AZAILERATENTA HCI navat 10% waddlituiilfazanazneusanainansazant
azgnnsasuazianznauinusueauasinmstainin
9.4  mmdinnndunlamasn
wodaliuibiliniseanslgiidudualemaRnazannsoazaslusmin
aza1t MEK (uida 1630 Alaw) wedwesfliannisduanziazgnénddasnisazaielu
aararspuwiniungn 12 dalua ﬁwuﬁnmﬁa'lm"éuﬁmﬁﬂmjmnmmﬁﬂmiﬁqu
ninGuuuarAnoniunlefdudan fumsiiiualamainremedwefilduan

nrdaamzian1ariummnliizenarainsnagylanad
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[Cp*TiCl,] & 3.68X10* M

[MMAQ] = 1.83 M

[Styrene] = 2.06 M

Alywac/ Ti mole ratio = 563

Toluene = 46 ml
Polymerization Time (t.) ' = 6 h, 1 hand 6 min

Polymerization Temperature (T,) 0, 10 and 20°C

95 mavaameiiiediulasunlans il (Gel Permeation Chromatography)
nMsiaamestiedulasunlnsmaniunisiag i inetlnsalines
ausasilaeldiAtes PL-GPC 220 Taunnsl¥esls-laraslsunduiiuiainazanalnens
riulilupeding PL-SP 260 figrugil 150°C huaan 3 Falug Tnelinenalszuadygn
dhusiaiay f-mnn'mﬁsmwmﬁl’ﬂum?ﬁwuﬂﬂﬁuﬁq:ﬁﬂﬁmmma‘mLaqamgsﬁmﬂ

dminuaclaeanuwin  (Mw, Mn)  WATAINIINITANEFITEINIATHIANA  1DINDRINETN

FuAs1=ILS (Mw/Mn)
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tAsaaanldlunisiae

1. 4mdAAsIEM Syndiotactic Polystyrene (sPS): 'l'”nm‘g‘mﬁmmquﬁfﬁm'm:umw!”mi‘q
Uijnsen nAd1aAInssuAdl, AnLAAINISNANARS, aInsaiumananan

1.1 Schelenk Line

1.2 Schelenk Tube

1.3 Glove Box

1.4 Vacuum Pump

1.5 Inert Gas Supply

1.6 Glass Reactor, Syringe and Needle

1.7 Magnetic Stirrer and Hot plate

1.8 Soxhlet Extractor

2. PAAATIZINDANeT

2.1 Digital hot plate Stirrer

2.2 Small angle light scattering (SALS): Lﬂ?mﬁﬂﬂa‘:nau'luﬂa‘nwﬁ
s fiRns3sunedwes,

. NATTNIAINTINLAN, RANRINTOINMINENGE

2.3 Differential Scanning Calorimeter (DSC): Perkin-Elmer DSC7,
quﬁm‘?mﬁa, NUINENRUNIAR

2.4 Scanning Electron Microscope (SEM): JSM-5410LV
AusfiFsasile, AINTOINMIINEIAY

2.5 Wide Angle X-Ray Diffraction (WAXD):
Philips Expert PW3710 BASED HT10
annuIdelanzuarian, naensaduvianenae

2.6 Lﬂ?'ﬂqﬁmawmquﬁﬁaommmﬁméqﬂﬁﬁ?m NPAITVIAINITHIAR,
AUTAAINITNANART, ITNAINTAINUNINGNAE
2.6.1 DSC, Perkin-Elmer, Diamond DSC
2.6.2 DMA, Dynamic Mechanical Analysis, Perkin-Elmer

2.6.3 WAXD
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HANITNAARY ABUNUUN

1.1 nansENUIRRUU)TiAaANNIalIaIRNsuljieen
nsdaarsidualamainnedalaiuinluaniozguuugiingm ienazlsung
aa ' o « o o -.4 ] [ v <A (o]

Tuananfiauasinaiunisdinmsiasinguu)inuanswiuanAIAe 0,10 uaz 20°C

NI fizenRgruug s Az inndadlaresiadal fisenfiAunnsini

aanllaszanisoagqlfnamnsan 1.1

] ' . g . a
A9 1.1 mTseuazualiuasAn  catalytic activity 1enrdaasizinedalsisulu
amo:qmnqﬁmﬁsiw] (Percent Yield and catalytic activity of polystyrene

produced at various polymerization temperatures) i

Polymerization Temperature Yield (%) Catalytic Activity
(i) (g PS / mmol Ti-hr)
0° 11.47 11.13
10° 13.95 79.48
20 ¢ 15.22 885.42

° Polymerization conditions : [Cp*TiCl,) = 3.68x10" M, [MMAO] = 1.83 M, [Styrene] =
2.06, Al/Ti = 563

Sk Polymerization time = 6 h, 1 h and 6 min, respectively.

Tngazuiulidianudeshireiasaljireasiniuiiainguugfiduaaoiy

a v v ” - o P P ' v
ﬂ'\TlWNT’ﬂHﬂ‘JNﬂ1ﬂ (Yield) 'qunuuam':“nmafamum?ﬁnmmn'ﬂuum

1.2 narnspuugiineanuiiududlawmeain
Tnan139aefidumITMINNANAANNNITANARILAINIATATELADA (Soxhlet
Extraction) tae/1% MEK Husannazaisluwnan 12 dalueasnnanunsodssunusaiiaoig

Wudualamadnlanamisem 1.2
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< o~ a a - -« -
519N 1.2 $esassriresanuiluiudlamasn (% S..) 193n13daaTzvinedalsiulu
ﬂn’\ﬂzqmﬂqﬁmﬁﬁhﬂ (Percent Syndiotactic index (% S.I.) of polystyrene

products at various polymerization temperatures)a

Wei I P
Polymerization , sigfitaflfmbenalid 't % Syndiotactic
Before Extracted After Extracted (
Temperature (°C) @ 9) Index (% S.1.)
0° 2.9506 2.7589 93.50
10 ° 3.5132 3.3148 94.35
20° 3.9164 3.7209 95.01

® Polymerization conditions [Cp*TiCl,] = 3.68x10" M, [MMAO] = 1.83 M, [Styrene] =
2.06, Al/Ti = 563

Y Polymerization time = 6 h, 1 h and 6 min, respectively.

4‘ < v o ala  a a -nl A" - -a: 4
TziiulinBunusriitualamasinasiintudniisanngumginldlunis

aniulfTen TneariiAegidszun 94 wefifusd

1.3 narasguupiranljizasansaluanarasiudlamannwadalsiu

ARTAINTOUA AalFnamn 7790 5

d g d o= - -
A19197 1.3 wanAaatuianauaz s THeNaANAWINIINTRARATITTTUA TN ARN
Wﬂﬁa‘lm?‘u'luﬂm'):qmuqﬁmﬁﬁhﬂ (Molecular weights and molecular

weight distributions of syndiotactic polystyrene at various polymerization

temperatures)®
Polymerization y
MI‘\ MW MV/MD
Temperature {(°c)
0° (sPS3) 372,900 1,083,300 29
10 © (sPS1) 636,400 1,663,000 2.6
20 ¢ (sPS2) 379,300 1,040,500 2.8

® Polymerization conditions [Cp*TiCl,] = 3.68x10" M, [MMAOQ] = 1.83 M, [Styrene] =
2.06, Al/Ti = 563

ore.d Polymerization time = 6 h, 1 h and 6 min, respectively.
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navaaguuniivealiiunsenaluanaresiunlamaiinnedalsizuazuansaniu

4" [ c‘: ado aaa | o aaa -J-f’ =l - oa
aanlUGvegimsguuginminjiseuaznanilumsindjisen unlaczaniuile
- a = d' 4 a -l o W ° '
waRnnadd lsiFunlAanguugisneGaaisuainamraluananinaiau (Mn) 9

SPS1, sPS2, UAY sPS3 AMNAIALAIRTAINTONARASISAARNT19E19611

1.4 HAMINARRITALLATEY DSC (Differential Scanning Calorimetry)

Mt lEnanalutamnssilieyauariaAniummanes AINNIMAREIATINIA
oy DSC azamsombinsuguuniiadiauia, Tg (Glass Transition Temperature)
UNNRUABNINAAITBINAN, Tm (Crystalline Melting Point Temperature) WATgUUYHND
AARINAN, Tc (Crystallization Temperature) T0INAAINATNAUNITHANUATUAIAINNITHAN
Tnpazdainarsadniulilunepndeulanh Sraquunil Tg TemeAweiuanazileg
INENANRALIUATHABETEINgUIMR Tg 789 vmﬁmm‘u’i‘qwﬁvfmmf-\:uamﬁqm'\uvﬁq
fudwiledaiu (Miscibilty) uasfingquumgil Tg temedueinaniisesagrzuing
quuN Tg 'n'aaw'aﬁL:Jfﬂ%ﬂ‘i‘f\nﬁvimmq:uﬂmﬁ\:nmﬁ'\ﬁu'lﬁtﬁmuwmu (Partial
Miscibility) uazfinn Tg remeRmeinaniiaasriuarianuliangugii Tg 109 ned
Lu@h?anévfm'am:ﬁﬂ‘lﬁdﬁwﬂﬁLuaﬁ"vx“vmm‘lﬁmmmummﬂutifﬂLﬁmﬁu‘lﬁ (Immiscible)
wsnthelsinnsaamnmadiniulaangrunniiadauia faitquassaanmsiinag
wWanuaaianansonmadaliamnsadanalilanen  iliasandnsnzsasiiaes
wedmefnanuaranuidiuT oA e AR lunedmefuauiiilAn  n1sfud
aufluiferniudimraenndesiibiuiamzminmadalan DSC  winfuusinosl
winailerinauietutunaduieieiuemedueiangs

Tunmasesiasianamsadalag DSC uiasgnuniszuing 50 - 300 °C Taeld
dnmmislimnaden 20°C sewl Fretnsazgminlivasumasii 300°C uazinluiin
e lifiananT 200°C reunninduAtes DSC Lﬁ’ﬂﬁ’m’\ﬂﬁlu’qmﬂqﬁLlﬂzﬁli")f'ifi'ﬂlﬂuﬂ%\i
fiufl ndanamaiauaqungiugeiia 300°C DSC axanguniinsfiandn 20°C sie
mﬁw”muﬁqmmmqimqquﬁdﬂuﬁn'lu?ﬁﬁﬁmwnmﬁuﬁqmmﬁ AUYINNNARAINAD
50°C ufdainmslirnfeuuaramadnaiiiaasasnsnisiiauieuuAeaiuiy
lunsasadnafanuii sendnmsiiannfauAquu)iafBuiauazgM)Ine ey
ATAILNANATYNIUAN mﬂm?ﬂmmqmuqﬁ-‘fiLﬂuf-]mﬂ‘a:ﬂuqummzmmmuam‘la’ﬁmﬂ

i a v a a a - a e v o
AT 9N 6 menm?mmmm-numT'amﬂmnwmﬂ‘lm‘%umqmmﬂwmmu
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A U - - o 1 -

A3IN 1.4 UAAIANGUN)NARIHILAY (Ty) uUNTNefaT8ndn (T) WAsAIgUUYN
o 2 - - - - - - « g

waaNIMAINAN (T,) 1a9dudlamaRnwedalsiiuLiqns (Glass transition

temperature (T ), crystalline temperature (T;) and crystalline melting

temperature (T,) of pure syndiotactic polystyrenes)

Tg1 Tg2 1J. T.1 T.2.1 T.2.2
Sample > k,
RO hCal | o) Tt adm\CeL | €6
sPS1 97.28 97.41 | 243.25 | 268.88 | 263.53 | 271.21
sPS2 94.00 05.34 | 242.57 | 268.73 | 263.55 | 270.57
sPS3 93.48 94.19 | 240.78 | 268.69 | 263.14 | 270.17

anaTRaziulfdAguugliaftaufia (Tg) wasgrunnivaanazatuaadnan ™
L U P el F
arfiAindudntaaiiainauauatuians (Maaluians sPS1>sPS2>sPS3) usiatinalaf
- 7 -y v w Vi o - - s
aumsnguuniineaasiiAinfidssiuaraneslidaninaiiasanualuanasa Tg, Tm
- < ' o -l ' - rd'd o' 1 J’
snanadiuaiunaluianalugseavuauaritisandnlunedmeininaluanasinini
annsAnmaniRresedygunedaliiutazamnmndnihutede il
PBMA, PCHA, PEMA, Poly( Ol-methyl-Styrene), Polyisoprene U8z PVME Aaiiauuidni
AruaNnadNaTAINaIiLTuRlamARNNeda lATU Wailadamianslinedwaiuan

o '

sananiteniaifluiledeaiudualamafinnedalsiunenislinunwgramnasuan
v
e
<
MA1919N 1.5 Glass transition temperature (Tg), crystalline temperature (T,) and
crystalline melting temperature (T,) of sPS1/PBMA blends at various

compositions (T, of pure PBMA = 31 .85°C)

sPS1 T, T2 T, N B2l T22
(weight fraction) | (°c) | (°c) | (°c) | (°0) | (°c) | (0
0.5 67.83 64.80 n.d. n.d. n.d. n.d.
0.6 68.27 n.d. 210.10 | 254.43 | 249.58 n.d.
0.7 68.94 n.d. 213.69 | 255.21 | 250.34 n.d.
0.8 69.37 n.d. 214.77 | 255.58 | 251.07 n.d.
0.9 70.83 n.d. 234.25 | 265.30 | 262.90 n.d.

1.0 97.28 97.41 | 243.25 | 268.88 | 263.53 | 271.21
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A157197 1.6 Glass transition temperature (T,), crystalline temperature (T,) and
crystalline melting temperature (T,) of sPS2/PBMA blends at various

compositions (T, of pure PBMA = 31 .85°C)

sPS2 I T2 T, T A2 e 2
(weight fraction) Co="_Coymife Clwl. (EYEL ("8
0.5 66.67 | 63.41 n.d. n.d. n.d. n.d.
0.6 67.60 nd. |_.nd. n.d. n.d. n.d.
0.7 67.73 n.d. n.d. n.d. n.d. n.d.
0.8 68.19 n.d. n.d. n.d. n.d. n.d.
0.9 69.29 nd. | 233.28 | 263.26 | 262.61 | n.d.

1.0 94.00 | 95.34 | 242.57 | 268.73 | 263.55 | 270.57

m‘a"\aﬁ 1.7 Glass transition temperature (Tg). crystalline temperature (T, and
crystalline melting temperature (T,) of sPS3/PBMA blends at various

compositions (Tg of pure PBMA = 31 .85°C)

sPS3 T,1 T2 T el Tl A Teb

(weight fraction) Col (°c) [TEE) | (CC"f0) & (°C)
0.5 64.56 61.72 n.d. n.d. n.d. n.d.
0.6 65.75 n.d. 197.51 | 238.31 | 236.71 n.d.
0.7 66.12 n.d. 206.30 | 247.48 | 244.82 n.d.
0.8 66.98 n.d. 201.71 | 247.74 | 241.16 n.d.
0.9 67.64 n.d. 214.85 | 251.61 | 248.70 n.d.
1.0 93.48 94.19 | 240.78 | 268.69 | 263.14 | 270.17

ANANTNA 7-9 aziulddn wedweinannianudndundsull avdinaiian
quupiiafioufiafiAnaen Jasinliansainglédwedme; PBMA armnsaudin

@ A o Ve = - - -0 k& Jy a v v o &
lﬂutuﬂlﬂﬂ01ﬂﬂu 'ﬁuﬂt’ﬂlﬂﬂﬂnWﬂﬂﬂiﬂ?umﬁﬁ"lN uﬂnqqﬂuﬂqqm“{]“ﬂﬂ'\ﬂllﬂ')“ﬂ']@\i'ﬂu

]
-

- Y a a a a o A & o =
Wapudindurey FudlemainwedalsiuiiAigadu azasaiunguiees Flory-Fox 7
= < L o i _—
asuneNlatuLlaresgu A Lt TN UERTIdIU TR TN UU) AR

ufnfigandnléidnson
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m‘i’nﬁ 1.8 Glass transition temperature (T ), crystalline temperature (T, and
crystalline melting temperature (T_,) of sPS1/PCHA blends at various

compositions (T, of pure PCHA = 25.81°C)

sPS1 g1 T2 T, Tl Y T 2 " T20
(weight fraction) (EENINEC NIRRT (°C) %6 Y %(°C)
0.5 63.61 64.14 n.d. n.d. n.d. n.d.
0.6 69.52 | 72.02 | 223.84 | 261.90 | 261.49 | n.d.
0.7 72.99 | 74.26 | 226.74 | 262.70 | 262.33 | n.d.
0.8 76.18 | 77.42 | 230.97 | 261.89 | 261.92 | n.d.
0.9 78.65 | 81.09 | 239.64 | 268.52 | 262.73 | n.d.

1.0 97.28 | 97.41 | 243.25 | 268.88 | 263.53 | 271.21

m‘;“nﬁ 1.9 Glass transition temperature (Tg), crystalline temperature (T) and
crystalline melting temperature (T,) of sPS2/PCHA blends at various

compositions (Tg of pure PCHA = 25.81°C)

sPS2 T, T,2 T, . Jeil] T24| T 22
(weight fraction) Eeri (SRR | Cel®Ca | Ca
0.5 59.05 60.89 n.d. n.d. n.d. n.d.
0.6 60.64 63.08 | 223.94 | 263.88 | 263.48 n.d.
0.7 61.31 64.05 | 215.61 | 255.59 | 253.08 n.d.
0.8 62.12 65.15 | 215.39 | 262.69 | 249.87 n.d.
0.9 66.50 68.72 | 234.32 | 261.10 | 255.27 n.d.

1.0 94.00 95.34 | 242.57 | 268.73 | 263.55 | 270.57
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<
A5 1.10 CGlass transition temperature (T)), crystalline temperature (T.) and

crystalline melting temperature (T,) of sPS3/PCHA blends at various

compositions (T, of pure PCHA = 25.81°C)

sPS3 T T2 T, T4 LA 00
(weight fraction) (2] 47T 0T MECTs (Pg) ()
0.5 5368 | 5669 | nd. | nd. | nd. | nd.
0.6 55.18 | 58.80 | 223.87 | 261.09 | 2615 | n.d.
0.7 56.91 61.00 | 220.10 | 257.73 | 258.14 n.d.
0.8 58.57 | 61.96 | 216.89 | 258.70 | 255.76 | n.d.
0.9 61.40 | 62.37 | 220.64 | 253.94 | 253.52 | n.d.
1.0 93.48 94.19 | 240.78 | 268.69 | 263.14 | 270.17

: U [~ J’ o
AMNANTNN 10-12 azdm1snaamnlign PCHA azarunsadnihuilamenlény

FunlamARnwadg laTuiagnu

o - - - - H Q‘ J’
ARTIAIULDITUA DN ARNWDAR LATUNIAN T

=1
A1919N 1.11  Glass transition temperature (T.)

g’

' 4
TnaiiAqruupiiadraufioiedARaIua i NIuAN

crystalline temperature (T.) and

Cc

crystalline melting temperature (T,) of sPS1/PEMA blends at various

compositions (T, of pure PEMA = 65.54°C)

sPS1 T T2 T, T ==y | T22
(weight fraction) °c) {°0) °c) °c) °c) °c)
0.5 73.12 | 73.90 | 216.60 | 255.05 | 256.48 | n.d.
0.6 7496 | nd. |203.94 | 228.19 | 245.44 | n.d.
0.7 7583 | nd. |203.23 | 247.16 | 243.70 | n.d.
0.8 76.01 | nd. | 207.10 | 246.83 | 246.52 | n.d.
0.9 7876 | nd. | 22579 | 260.77 | 258.13 | n.d.

1.0 0728 | 97.41 | 24325 | 268.88 | 263.53 | 271.21
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ﬁ'\‘i‘nﬁ 112 Glass transition temperature (T ), crystalline temperature (T,) and
crystalline melting temperature (T,) of sPS2/PEMA blends at various

compositions (T, of pure PEMA = 65.54°C)

sPS2 Tl T2 T, I, 218 | aT 2%
(weight fraction) ~| (°c) | (°c) | (°c) | (°c) Rck | {50
0.5 67.94 | 69.63 | n.d. n.d. n.d. n.d.
0.6 68.65 | n.d. | 195.46 | 228.12 | 23555 | n.d.
0.7 69.79 | nd. | 199.36 | 245.38 | 240.51 | n.d.
0.8 7053 | nd. |213.94 | 249.86 | 247.81 | nd.
0.9 7176 | nd. | 21297 | 252.02 | 247.86 | n.d.

1.0 94.00 | 95.34 | 24257 | 268.73 | 263.55 | 270.57

mi’uﬁ 1.13 Glass transition temperature (T ), crystalline temperature (T,) and
crystalline melting temperature (T,) of sPS3/PEMA blends at various

compositions (T, of pure PEMA = 65.54°C)

sPS3 T, T,2 i T | T 722
(weight fraction) | (°c) | (°c) | °c) | o) | (°0) | (°O)
0.5 66.70 66.96 n.d. n.d. n.d. n.d.
0.6 67.87 n.d. 204.01 | 250.44 | 246.31 n.d.
0.7 68.81 n.d. 199.66 | 240.62 | 238.66 n.d.
0.8 69.60 n.d. 216.81 | 255.53 | 251.02 n.d.
0.9 70.32 n.d. 199.21 | 245.61 | 236.55 n.d.

1.0 93.48 94.19 | 240.78 | 268.69 | 263.14 | 270.17

H U | J’ o
ANANFNN 13-15az@mnsaaiaenlidn PEMA azanansadnilublemanlany
FualamaRnwada lsiTwiaan IneifiAnqruuniafroufiaiesAniaouaziiaauniy

. - -~ P
SRIEIuTNTUAlamARNWEAR lFTUNIRN T
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)
M99 1.14 Glass transition temperature (Ty). crystalline temperature (T.) and
crystalline melting temperature (T,) of sPS1/Poly(O-methylstyrene) blends

at various compositions (T, of pure Poly(Ql-methylstyrene) = 87.33 °c)

SPS1 Tt D Tl e | T | i
(weight fraction) (°0) °c) °c) & * (°c) (°c)

0.5 84.27 85.37 |-223.79 | 258.38 | 243.36 | 257.24
0.6 89.06 92.48 | 229.79 | 262.58 | 251.75 | 263.67
0.7 92.59 94.89 | 233.43 | 263.02 | 256.81 | 266.63
0.8 93.56 | 95.79 | 236.68 | 267.01 | 260.75 | 268.82
0.9 95.35 96.11 | 238.13 | 268.81 | 263.25 270‘26‘
1.0 97.28 97.41 | 243.25 | 268.88 | 263.53 | 271.21

A5 1.15 Glass transition temperature (T ), crystalline temperature (T.) and
crystalline melting temperature (T,) of sPS2/Poly(Ql-methylstyrene) blends

at various compositions (T, of pure Poly(Qt-methylstyrene) = 87.33 “c)

SPS2 T,1 T2 T, A T 28 | 122
(weight fraction) (°C)  [™Ce)={=2ey"] (Ccx\ (°C) 4"
0.5 83.79 | 84.97 | 217.73 | 250.90 | 237.80 | 252.40
0.6 87.27 91.05 | 226.49 | 261.72 | 249.88 | 261.46
0.7 88.63 | 92.39 | 235.75 | 266.43 | 258.06 | 267.54
0.8 90.51 | 93.31 | 237.86 | 267.13 | 259.81 | 268.57
0.9 92.86 | 94.92 | 240.86 | 268.43 | 262.87 | 269.90
1.0 94.00 95.34 | 242.57 | 268.73 | 263.55 | 270.57
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m‘naﬁ 1.16 Glass transition temperature (Ty), crystalline temperature (T.) and
crystalline melting temperature (T,,) of sPS3/Poly(Ol-methylstyrene) blends

at various compositions (T, of pure Poly(QL-methylstyrene) = 87.33 °c)

sPS3 i T T i ST 20151 & %%
(weight fraction) Fei e | Pe 1°c) | o R0
0.5 77.26 | 79.17 | 207.31 | 241.54 | 229.59 | 246.80
0.6 80.01 | 83.75 | 221.43 | 253.57 | 240.74 | 255.84
0.7 85.08 | 86.55 | 215.80 | 252.60 | 235.14 | 250.93
0.8 89.46 | 92.23 | 224.18 | 257.68 | 241.30 | 256.39
0.9 9131 | 93.67 | 225.53 | 256.56 | 242.24 | 257.67
1.0 93.48 | 94.19 | 240.78 | 268.69 | 263.14 | 270.17

AINANTNN 15-18 AzdINTNAAAIAIT Poly(Ol-methyl-Styrene) az@unsoidin
d‘l -l Yo oa a - - - : - a v v <l J -
dhuliledenldnudualamadinwadalsiiuita TneilAguunlindraufiaiesddaouas

- AL o a a a a Al oo A
lwu‘nulﬂ’m’ﬂlili"’ld’)u‘ﬂﬂe'nuﬂtﬂWlﬂﬂﬂWﬂﬂﬂllmumwu‘nu

m‘naﬁ 1.17 Glass transition temperature (Tg), crystalline temperature (T.) and
crystalline melting temperature (T ) of sPS1/Polyisoprene blends at various

compositions (Tg of pure Polyisoprene = -47.02°C)

sPS1 T,1 T2 T, T | T.21 | T,22
(weight fraction) °c) °c) (°c) °c) (°c) °c)
0.5 70.17 | 6351 | nd. n.d. n.d. n.d.
0.6 7466 | 71.15 | 217.20 | 259.04 | 261.54 | n.d.
0.7 76.85 | 73.10 | 221.37 | 263.16 | 264.87 | n.d.
0.8 77.90 | 80.45 | 220.94 | 260.68 | 259.44 | n.d.
0.9 78.83 | 82.23 | 225.12 | 258.83 | 257.51 | n.d.

1.0 97.28 | 97.41 | 243.25 | 268.88 | 263.53 | 271.21
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o
A9 1.18 Glass transition temperature (T ), crystalline temperature (T;) and
crystalline melting temperature (T) of sSPS2/Polyisoprene blends at various

compositions (Tg of pure Polyisoprene = -47.02°C)

sPS2 ot 1.0 T = T o 22
(weight fraction) °c) (°c) °C) (°c) vy )\ o)
0.5 45.12 49.73 | 217.76 | 250.60 | 253.22 n.d.
0.6 58.83 63.28 | 217.16 | 259.82 | 263.96 n.d.
0.7 60.03 64.57 | 221.72 | 261.45 | 265.23 n.d.
0.8 70.14 7112 | 223.84 | 262.27 | 262.67 n.d.
0.9 73.43 73.64 | 236.72 | 265.45 | 265.90 n.d.

1.0 94.00 95.34 | 242.57 | 268.73 | 263.55 | 270.57

<
M5 1.19  Glass transition temperature (T ), crystalline temperature (T) and
crystalline melting temperature (T,) of sPS3/Polyisoprene blends at various

compositions (Tg of pure Poiyisoprene = —47.02°C)

sPS3 T,1 T,2 T, e | G2 | D
(weight fraction) Mg | CoimimtPe) | L (ol (°C)
0:5 44 .18 45.75 | 220.94 | 255.86 | 257.91 n.d.
0.6 48.16 52.16 | 215.97 | 259.04 | 261.51 n.d.
0.7 56.82 | 53.38 | 218.90 | 261.53 | 262.38 | n.d.
0.8 61.22 57.67 | 225.99 | 263.60 | 264.00 n.d.
0.9 69.28 | 73.99 | 22595 | 256.89 | 256.91 | n.d.
1.0 93.48 94.19 | 240.78 | 268.69 | 263.14 | 270.17

AINANTNA 19-21 az@amTnAaIAT A9 Polyisoprene azatnisadiniuiiaiden
Y o a a a a i i = a v Yy a =] a &
wnudualemasinwedalsiiuisawm  Taofidgquugiiafiaufaiesinifasuaziiniuniy

] ' ;3
ERTIAIULDITUR IDINARNNAAA LATUNIANT Y
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m‘a"Nﬁ 1.20 Glass transition temperature (T ), crystalline temperature (T,) and

crystalline melting temperature (T,) of sPS1/PVME blends at various

compositions (Tg of pure PVME =-27.10 °Q)

SPS1 W T2 [l T, i, [OT2 s NN 2:2
(weight fraction) | (°c) | (°c) | c) | o) | Cc) | o) | (0
0.5 -24.19 | 46.13 | -20.10 | 218.15 | 265.00 | 267.19 n.d.
0.6 -23.73 | 47.84 | -18.47 | 227.16 | 266.26 | 267.81 n.d.
0.7 -22.31 50.29 | -17.82 | 223.49 | 262.08 | 264.66 n.d.
0.8 56.91 56.91 57.02 | 234.85 | 265.16 | 265.69 n.d.
0.9 57.14 57.14 57.51 | 237.13 | 268.19 | 268.17 n.d.

1.0 97.28 97.28 97.41 | 243.25 | 268.88 | 263.53 | 271.21

<
M1919N 1.21 Glass transition

temperature (T ), crystalline temperature (T,) and

crystalline melting temperature (T,) of sPS2/PVME blends at various

compositions (T, of pure PVME = -27.10 °C)

sPS2 Tg1 1 Tg1 2 T92 T, T T.21 T,2.2
(weight fraction) | (°c) | (°c) | (°c) | (°c) | (°c) | (°c) | (°c)
0.5 -22.80 | 50.37 | -17.13 | 215.86 | 262.69 | 267.12 n.d.
0.6 -22.10 | 53.49 | -16.11 | 219.36 | 264.67 | 266.70 n.d.
0.7 -21.72 | 55.32 | -15.97 | 223.96 | 263.58 | 266.71 n.d.
0.8 57.76 57.76 57.98 | 221.90 | 259.44 | 261.53 n.d.
0.9 58.22 58.22 58.90 | 236.32 | 269.70 | 269.73 n.d.

1.0 94.00 94.00 95.34 | 242.57 | 268.73 | 263.55 | 270.57
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As1aN 1.22 Glass transition temperature (T ), crystalline temperature (T,) and
crystalline melting temperature (T,) of sPS3/PVME blends at various

compositions (T9 of pure PVME = -27.10 °c)

sPS3 T 00 | .2 i Nt [ il | T 2.2

(weight fraction) 2e] | -"Clr=BrpmiraiBe) =00 YLECCH MO C)
05 2223 | 52.19 | -15.79 | 228.63 | 265.13 | 265.64 n.d.
0.6 2153 | 56.60 | -14.90 | 219.83 | 263.59 | 266.17 n.d.
0./, -21.01 57.43 | -14.26 | 221.36 | 262.53 | 265.12 n.d.
0.8 58.86 58.86 59.54 | 220.81 | 262.00 | 263.36 n.d.
0.9 59.37 59.37 60.15 | 228.63 | 265.13 | 265.64 n.d.
1.0 93.48 93.48 94.19 | 240.78 | 268.69 | 263.14 | 270.17

' P e : -
AINENTNR 22-24 azgmnsoaqllidn nmsinedweinanaes PVME NAgnuai
pdntufingeeARatszning Tg vaviualamainnedalsiuuaz PYME uamatianiadinduls

¥ '
Wenunedau (Partial miscibility) wazifianisusniadvluanmiionsdnlag DSC

<
1.5 NANNSNARBILALILATRI XRD
nenInTEAdREndrdua s BunudoumiiunaniAuanaindaees  Ruland
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g'ﬂﬁ 1.1 X-ray diffractogram of syndiotactic polystyrenes
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A H C ] - - -
A5 1.23  uaanuBunudauiiiundntesdualamaiinwedalsiu (% Crystallinity of

syndiotactic polystyrenes)

Sample % Crystallinity

sPS1 52.38
sPS2 36.72
sPS3 42.21

anmadunlefiudanuiuedn uanadn sPs1 ffnuu@nuniiga naw

mManrAuaredualamannnedaliuisamannsausadldianugi 5

N1INTZIAIUAIDIND AN THAN PBMA
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g‘dﬁ 1.2 X-ray diffractogram of sPS1/PBMA blends at various compositions
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sPS2/PBMA:
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gﬂﬁ 1.3 X-ray diffractogram of sPS2/PBMA blends at various compositions
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gﬂﬂ 1.4 X-ray diffractogram of sPS3/PBMA blends at various compositions
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g1 1.24  Anfuuaruiflun@naes sPSPBMA fiasdilsznausine (% Crystallinity

of sPS/PBMA blends at various compositions)

sPS % Crystallinity
(weight fraction) | sPS1/PBMA | sPS2/PBMA | sPS3/PBMA

0.5 24.29 32.96 27.02
0.6 24.85 27.81 25.88
0.7 27.08 35.63 31.03
0.8 44.21 34.59 34.78
0.9 44.22 28.05 39.05
1.0 52.38 36.72 42.21

NIINNITNTURILANTRINDALNDTHAN PCHA

8

Intensity (a.u.)

:

1000 4

o
4

10 15 20 25 30 35 40
26 (°)

gﬂﬁ 1.5 X-ray diffractogram of sPS1/PCHA blends at various compositions
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sPS2/PCHA:
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gﬂﬁ 1.6 X-ray diffractogram of sPS2/PCHA blends at various compositions
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31]‘7: 1.7 X-ray diffractogram of sPS3/PCHA blends at various compositions
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AeaN 1.25  Afinacanilundnges sPS/PCHA ﬁﬂqn'ﬂ?:nﬂusi'n'] (% Crystallinity

of sPS/PCHA blends at various compositions)

sPS % Crystallinity
(weight fraction) sPS1/PCHA | sPS2/PCHA | sPS3/PCHA

0.5 42.21 35.01 41.93
0.6 35.87 34.94 36.36
0.7 40.77 35.16 40.36
0.8 37.52 34.59 40.42
0.9 38.88 34.80 36.30
1.0 52.38 36.72 42.21

NIINNITNTLIRIUAIVDINDRLNDTHAN PEMA

8

Intensity (a.u.)

10 15 20 25 30 35 20
20 (°)

gﬂﬁ 1.8 X-ray diffractogram of sPS1/PEMA blends at various compositions
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3ﬂﬁ 1.10 X-ray diffractogram of sPS3/PEMA b!cnds at various compositions
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, - 4 « ]
ﬁ’l‘i’Nﬁ 1.26 mﬂ‘mﬁmﬂ'rmlﬂuuanmq sPS/PEMA ﬂﬂiﬁﬂ?:ﬂﬂUﬂN'] (% Crystallinity
of sSPS/PEMA blends at various compositions)
sPS % Crystallinity
(weight fraction) sPS1/PEMA | sPS2/PEMA | sPS3/PEMA

0.5 27.79 29.20 32.72

0.6 32.19 31.55 33.53

0.7 33.58 32.40 32.68

0.8 31.78 34.01 33.01

0.9 42.51 34.87 37.17

1.0 52.38 36.72 42.21

NTNNITNTIRUAITDINARINDTHAN Poly(Ol-methyl-Styrene)
6000
MM sPS1/Pq
5000 me.-f’( E\\ e\ ;,-\M\ 100/0

- 4000 1 90/10
3
L
7 50 o
. an,
g B 70130
= 2000

A “"‘\AMV
e
Wﬁﬁwmw* h
AN AR RIS

60/40

- W%M -
WWM

50/50

MW

0/100

26 (°)

10 15 20 25 30 35

gﬂﬁ 1.11 X-ray diffractogram of sPS1/Poly(OL-methylstyrene) blends at various

compositions
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gﬂﬁ 1.12 X-ray diffractogram of sPS2/Poly(Qt-methylistyrene) blends at various

compositions
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gﬂﬁ 1.13 X-ray diffractogram of sPS3/Poly(Ot-methylstyrene) blends at various

compositions
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A919N 1.27 Afunauanniundnees sPS/Poly(OL-methylstyrene) nevdlsznausigg

(% Crystallinity of sPS/Poly(Qt-methylstyrene) blends at various compositions)

sPS % Crystallinity
(weight fraction) sPS1/PQL sPS2/PQL sPS3/PQL

0.5 34.54 24.78 21.01
0.6 41.83 34.10 40.16
0.7 43.91 35.80 39.55
0.8 49.00 36.29 39.71
0.9 49.69 36.44 39.33
1.0 52.38 36.72 42.21

NTINNITNILIRAUAIIDINDAINDTUAN Polyisoprene

M/\ﬁ/\ sPS1/PRENE:
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g 80/20
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N A P AR AL r e P s
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10 15 20 25 30 35 40
' 26 (°)

gﬂﬁ 1.14 X-ray diffractogram of sPS1/Polyisoprene blends at various compositions
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A5 1.28  Anfiunuanailundnaes  sPS/Polyisoprene  MasAlsznausnag (%

Crystallinity of sPS/Polyisoprene blends at various compositions)

sPS % Crystallinity
(weight fraction) sPS1/Prene | sPS2/Prene | sPS3/Prene

0.5 46.75 28.82 34.60
0.6 42.34 32.64 34.94
0.7 34.19 34.64 35.01
0.8 30.92 35.94 35.11
0.9 33.94 29.48 33.25
1.0 52.38 36.72 42.21

1.6 Mmsuilsuadays DSC uaz XRD
1.6.1  anugaaadaanulufunlefidusauiunaneaua DSC uaz XRD
L~ - < = a a - = al | o W
wefdudanuilundnsesduslamaiinwedalsituasiAianauiiuauiy
4 a a - o - &4 Y a =
daiunedwefuanlusarininiuiiaenaieannansanat g inaananiy
o 3 <l -i' cll nl - « v Ay : J’
nsdaaiaugn, Tm1 lagaiiAaasdespiaiiulFunuwedweinanlininiu Willana
dl - < < i Av -a. - ra; ) P v
iasnwedeinadidouniduadyguniuanniniunedwe faumnsndiniuldies
T NM39PATILINYEY DSC UARIFINMULATANINTNIBINANTIANAATEMAN 200°C usinng
v oo 2 o ay o 4 1
TAATINABIUAAN TN UUAZANINIBIRANTINIAINNNTARGUNYHAEERTIAI  Tearli
« | o .
Afia1abimieunisinluaiausn
J H -~ « o J < “I
uananfiifiasanwedweinanazdiniuliludouniuedygne. mndia
numedweiunuaniuduatamadnnedalsty  azdlumsiauRunudouiiduedy
sulanssdeazdanatinsanasresrquu)iindroufiozesnedeinan  uaznnsfises
winFunndualeuwnasinnedalituasdeanludiuiiduedyzu  anibifinuanu
< o oAl - - - - ¥ o ﬂr
dundnlausnassdualameiinwedalsiuitiuiuenas  AugaaAdaIiulazaunT
wiuliannnisanassasguuniafioufiufl el BN uweameiMuInan uazn17anadres
AlundniilaifiinFunneeanedmaiinnanansas
162  AnudeaAdaiuassguupiafisufiausraiunanaesdiuedyyu
AMNANNITNIIAUNLAIGMNTARIBUTITINDALNBTHANTBY  Flory-Fox

Mazgnisoudanaldlasannig (1.1)

81



Flory-Fox equation: 1/T, = w,/T , + w,/T , (1.1)

d‘ o - v v - « o -
Fagaunduresguu)iafiouficrammedainan aziudadouiuguuni
ARIBLTIT99R9AU TENAL TR INE A TRaNTRdR U mInauL RN R duTaniminges
- r-; -« :: : Jd’ J o v } 4 - «
weAweimiusAlsznauiagns (wiw2) WMlanmurguugiadisuitzemednes
¥ 1 4
naN (Tg) UATIDINBALNBTLTANSINERY (Tgl, Tg2) uarArdnTdawimminreaneanes
finman (w2) fazamnsnlszinuainldtainudandiurecdunlamannweda it
) - 4 3 L . B J
nduasdlsznevludouniiuedtygin w1) Wilasaiieq Tenumnuwedslimuiniu
adygn  arawnsodssinnuefidusaniundniesdualamannnedalsruliaiie
unWsuiuandaliann XRD  azanunsanfFauiisuanuiundnresdualomasnne

- o o o 1 J
aaliTuld Avazanurrouanslisanisnesa i

m‘:’nﬁ 1.29 Weight fraction of sPS in amorphous from XRD and Flory-Fox equation of

sPS/PBMA blends at various compositions

sPS sPS1/PBMA sPS2/PBMA sPS3/PBMA
(weight fraction) XRD Fox XRD Fox XRD Fox

0.5 0.3396 | 0.5974 | 0.2542 | 0.6053 | 0.3149 | 0.5762
0.6 0.4677 | 0.6039 | 0.4497 | 0.6198 | 0.4603 | 0.5951
0.7 0.5886 | 0.6138 | 0.5340 | 0.6218 | 0.5650 | 0.6009
0.8 0.6415 | 0.6202 | 0.6942 | 0.6289 | 0.6933 | 0.6144
0.9 0.8207 | 0.6416 | 0.8610 | 0.6459 | 0.8359 | 0.6248
1.0 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.2000 | 1.0000
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m‘maﬁ 1.30 Weight fraction of sPS in amorphous from XRD and Flory-Fox equation of

sPS/PCHA blends at various compositions

sPS sPS1/PCHA sPS2/PCHA sPS3/PCHA
(weight fraction) XRD Fox XRD Fox XRD Fox

0.5 0.1348 | 0.5841 | 0.2306 | 0.5414 | 0.1389 | 0.4651
0.6 0.3763 | 0.6630 | 0.3852 | 0.5643 | 0.3715 | 0.4876
0.7 0.4935 | 0.7081 | 0.5373 | 0.5740 | 0.4970 | 0.5133
0.8 0.6799 | 0.7487 | 0.6942 | 0.5855 | 0.6643 | 0.5377
0.9 0.8364 | 0.7797 | 0.8466 | 0.6471 | 0.8430 | 0.5788
1.0 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000

ﬁn'i'Nﬁ 1.31 Weight fraction of sPS in amorphous from XRD and Flory-Fox equation of

sPS/PEMA blends at various compositions

sPS sPS1/PEMA sPS2/PEMA sPS3/PEMA
(weight fraction) XRD Fox XRD Fox XRD Fox

0.5 0.3076 | 0.2555 | 0.2938 | 0.0908 | 0.2568 | 0.0448
0.6 0.4101 | 0.3158 | 0.4156 | 0.1174 | 0.3982 | 0.0897
0.7 0.5483 | 0.3441 | 0.5562 | 0.1599 | 0.5544 | 0.1255
0.8 0.7068 | 0.3500 | 0.6969 | 0.1873 | 0.7014 | 0.1554
0.9 0.8260 | 0.4384 | 0.8465 | 0.2326 | 0.8408 | 0.1826
1.0 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
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mswﬁ 1.32 Weight fraction of sPS in amorphous from XRD and Flory-Fox equation of

sPS/Poly(OL-methylstyrene) blends at various compositions

sPS sPS1/PQL sPS2/PQL sPS3/PQL

(weight fraction) | XRD Fox XRD Fox XRD Fox
0.5 0.2362 | -0.3187 | 0.3353 | -0.5459 | 0.3670 | -1.7132
0.6 0.3123 | 0.1778 | 0.3930 | -0.0092 | 0.3316 | -1.2356
0.7 0.4652 | 0.5354 | 0.5327 | 0.1978 | 0.5037 | -0.3744
0.8 0.6079 | 0.6325 | 0.6861 | 0.4813 | 0.6683 | 0.3502
0.9 0.8012 | 0.8103 | 0.8427 | 0.8317 | 0.8352 | 0.6510
1.0 41,0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000

m‘a‘ﬁaﬁ 1.33  Weight fraction of sPS in amorphous from XRD and Flory-Fox equation of

sPS/Polyisoprene blends at various compositions

sPS sPS1/Prene sPS2/Prene sPS3/Prene
(weight fraction) XRD Fox XRD Fox XRD Fox
0.5 0.0611 | 0.8543 | 0.2976 | 0.7093 | 0.2354 | 0.7048
0.6 : 0.3063 | 0.8800 | 0.4062 | 0.7995 | 0.3852 | 0.7320
0.7 0.5441 | 0.8923 | 0.5410 | 0.8070 | 0.5384 | 0.7889
0.8 0.7105 | 0.8982 | 0.6878 | 0.8685 | 0.6918 | 0.8167
0.9 0.8486 | 0.9033 | 0.8582 | 0.8877 | 0.8502 | 0.8657
1.0 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000

;‘: -J" o Y v o - a a a

wilazuiulddnianuassadasiuluiAmsaniunudualemadnne
dalsumiluedlsznavassedy gudeasiidianaaietinuwedmeinunaniilfunm
Tneiminuaniu wsednalsfimuannisaes Fox haimannimuaniuualiineaiAnn
sasgruuaiiafraufiaviniy AismanliadaAiallanAndaldain XRD Fwziiau
Wiugngn

.J" o [ <2 < 1 4 [ o

uenaniilunisannninnuanuiueanain Fox aviiulietndaiau
e M 5 - 3 SBP
Jhiamnrolszunauiiiundnaaanedmeiuanaes  Poly(OL-methyl-Styrene) 1AVl

1118991NaNN17289 Fox THam1snUseanumngiuug (Synergistic) 189naaINaTHANTD
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HANITNARRY ABUNADY

2.1 nsRuAszududlamannnaddlasu

sz sl wunzidalalaamunclnglialnniflonlnspaslsd
(Penta methyl cyclopentadieny! titanium trichloride (Cp*TiCl,)) Tﬂﬂﬁﬁﬁléﬂﬂﬁﬁi‘ﬂﬂ‘i"mﬁﬂ
m’ﬁaaqﬁuﬂﬁmuﬁdﬂum?ﬁmLu.lm (modified-methylaluminoxane (MMAO)) an1azlunng
d’amﬂ:ﬁmmma;ﬂ"lﬁﬁqm’n"mﬁ

A1519M 2.1 Polymerization of Styrene using Cp*TiCl, with MMAO®

% Yield®

72.67 Wt %

Catalytic Activity

5,084.67 g PS/mmole Ti*hr

% Syndiotactic Index

93.38 %

M,’ 1,943,500 g/mole

M, 592,300 g/mole
Molecular weight distribution (MWD)" 3.3

T4 97.90 °C

Toe, Sy 271.41.8C

‘Conditions; [Cp*TiCl,] = 3.68x10" M, [MMAO] = 1.83 M, [Styrene] = 2.06, Al/Ti = 563,
25°%¢

°Calculated from (weight of synthesized polymer/weight of monomer)X 100

‘Obtained from GPC and MWD was calculated from M,/M,

“Obtained from DSC -

J - s <y - - -4
2.2 nmsunitluiladeanueesdualamasnnadalssu
<) J‘ o - e - - o

madnduilieiasanuresiualemainnedslFiugauisonmadn e Tae'ldng
a a - « J‘ ) “n a a a
Raranguugiadrsuiczeanedwainan  uananiilunimasesiidualamasnnadals
=] o 4' all v } 3 Y o ©
TUHANAININNTHANULLUARNINAY (Talun1smaassnaunuaalinruanlaeldfvinazans
, K \ (] ) ' g
) waziimananudnmadnaaluianasn (LCC) visednsuaaau (Lubricant) Telunfiazld

nawasanuludwidasm (GMS) Tuliuiunminnu Lec adlunmadiouiiauandos
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v

Tunmasesiialinedweiimuavnsiiafeisnuaniuiualamasnnedaln
U (sPS) ﬁaa:mmma?ﬂ‘lo‘iﬁu{
:UUV; 1: SPS uaz poly(Q-methyl styrene), (l?aMS)
?:UUV; 2: SPS uaz poly (ethyl methacrylate), (PEMA)
nuu‘/"\ 3: SPS uax poly(n-butyl methacrylate), (PBMA)
‘a‘:m_ﬁi 4: SPS uaz poly(cyclohexyl acrylate), (PCHA)
?::m.ﬁll 5: SPS uaz poly(cis-isoprene), (PIP)

sTuUN 6: SPS waz poly(vinyl methyl ether), (PVME)

& o ; ; ; : i v
Tuduiinnmaaasasld  Differential Scanning Calorimeter (DSC) WaRT24dn
a v v a - a o = <
gumiiafnaufia (Tg) , qUUQRNABNATAENAN (Tm), uaguuinaAI1eINan (Tc)
azamadaludnguugiissndng 50°C e 300°C faadhmimaa 20°C/min Tnsazin
nInmadalutiainguugiisessis Aevinisamadaludcainguugiiafnnil uazin
nanmadalutaanguuuail aaniuasiinaamadaludaainguugiaiaiaes uanainil
naun1mmadalag DSC Matwargninlivsanararednafangumagi 300°C udatimn
. ' P p 2o : 4
vnaulingoumni 200°C luan 10 Wi MatiinefiazauaunTd1IaInedmeilaenis
° Y J o dd' - all o] -Q. ° o a
naaNazane uazinliiianisesanguuniiaeh (200°C) INeNINTATIRIAGEUNNANT
a ol o v y  aa A o
anwadwaiiilseiinisIiannaauiidulunaieaiu

v
o

annlaganasiulidnd Tg 1eaniriiaufausenaduainanluaianmil
- . 4 - a P a oAl - P
A NABIANTILAAITNNITUENINATRINDRIND THANADITTA  ata1Alesa NN TnanTnedD
o ] - r-‘: - el - o n: } 4 ' v
 waanazaufiliaNITonaNneANe INAeY (sPS uaznadmaianainnanlanaioniugn)
aq v J’ -l o 1 % « ' ' aa A - « '
Wiiuiledeniuldlaeanysal  wisdwlaindenedmeinauiunisaenazaianialy
DSC uf1 AMNNITATIATAATINGBIATALNAN Tg TeanaamaTnanazlifenANAn all
- v & - o a e o @y . P o Wy
anallasainnadnduiliedeoiuaswedieiiages Mliidn Tg Ansadalsifilsng
Wesadne  mananlaonisliinufaunaauazaiuaa lmunzaniunisuannesiues
o % Vo Gaiacdd @ adadey a 2
mautienn  wiedlsfiAdsiihidanlilunsnaunedweilugramnssn nmadaua

danasian1nanlunwgaamnssuinens
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2.3 NISHANNU PaMS

madalay DSC Anmnsouansldselumse desiuldidnlunsdasswinamaiia
ﬂmuqﬁﬂ%qum (Tg1) Az@NNT0RTIANLARY Tg Audaslilag (Tg1.1, Tg1.2) usatnlsd
ﬁ'lun'n‘mfr-ﬁmiﬂnmﬂﬁuqmuqﬁm{r?iam arasonmaneUlifn Tg2 (RenAREn
anfilindrnnude  ARlumsndiesiinasiednynsredndesild  ueanaanininin
#Ardautes sPS Hasinlien To2 wasuulasllagazifinain Tg 184 PaMs UIgns
ﬁun?:ﬁl’qz‘imqqﬁq Tg 289 sPS 1igng wananii Apreeulunimaenazataran
(AH_) azilAnindudie o sPs Tunedweiuan ugnsdensananaiundnes

oL ; .
WeAWBTNANIHaNLTNIL PaMS [RNTuaNAE

- ’ o
ANT19N 2.2  Glass transition temperature (Tg). melting temperature (T), crystallization

temperature (T,) and melting enthalpy of SPS/PaMS blends

ers i BT 1 | SGe T2 B | T2t W | T AH

Co SR ol | Foll oSy x| we)
100 n.a. 98.18 97.90 | 269.99 | 271.41 | 264.06 | 242.66 | 25.73

80 78.29 | 96.54 | 94.03 | 266.06 | 266.34 n.a 237.91 | 22.54
60 7768 | 92.29 | 87.90 | 263.13 | 263.87 n.a 233.35 | 20.33
40 76.32 | 92.45 | 86.95 | 260.85|261.05| n.a 232.46 | 11.74
20 76.98 | 98.53 | 85.61 | 259.26 | 260.59 n.a 230.78 | 10.90

0 87.33 n.a. 87.33 n.a n.a n.a n.a n.a

n.a. = not available
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HANNTATIATANDRINDTUANNIAN LCC Uaz GMS @unsauandlfaanise deasiiy

THdnsiin LCC vita GMS lidanasenswasuuas Tg, Tm Wlaseudn wualiiy

< [ - « va‘ } 4 J 1 4 :nr J <A
Tmﬂmm:muaunnwaamﬂ?naumew1mna'lquwum mumf-uumf-nmﬁmm LCC us

' ] J o 1
GMS fiffunnutesnnuazliarunsoniunanlfetinam luniassatiation

A5 2.3 Glass transition temperature (T ), melting temperature (T,), crystallization
temperature (T_) and melting enthalpy of SPS/PaMS/LCC blends

%SPS | T1.1 | T1.2 T2 T T2 7,22 L AHm

®c) | Co | Co | Co | Co | Co | Co | wg

100 n.a 97.84 | 97.73 | 269.13 | 270.57 | 262.51 | 239.06 | 23.91

80 78.39 | 94.83 | 93.59 | 256.85 | 267.12 n.a 23947 | 21.62

60 78.12 | 93.59 | 88.48 | 264.95 | 265.63 n.a 235.92 | 20.10

40 77.79 | 95.09 | 87.74 | 263.65 | 263.61 n.a 23538 | 19.14

20 77.94 | 96.74 | 84.81 | 263.45 | 263.54 n.a 23411 | 15.68

0 89.81 n.a 89.81 n.a n.a n.a n.a n.a

n.a. = not available

A5 2.4 Glass transition temperature (T,), melting temperature (T, ), crystallization
temperature (T_) and melting enthalpy of SPS/PaMS/GMS blends
%SPS | T1.1 T.1.2 1.2 T T 280 2.2 T, AHm
°c) | o | o | Co | Co | Co | Co | W
100 n.a 99.66 | 99.25 | 270.62 | 271.01 | 263.30 | 240.64 | 24.60
80 79.44 | 94.82 | 93.26 | 267.62 | 268.57 n.a 236.41 | 22.94
60 78.36 | 92.12 | 88.25 | 265.25 | 265.60 n.a 232.46 | 20.57
40 79.53 | 94.89 | 87.36 | 263.18 | 262.90 n.a 229.66 | 16.54
20 77.69 | 95.69 | 86.04 | 260.76 | 261.87 n.a 22571 | 11.49
0 89.89 n.a 89.89 n.a n.a n.a n.a n.a

n.a. = not available
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2.4  NISHANNU PEMA
. e .
msuanduiiameeiuliiu PEMA ansouamlinamnn Tagazauisadans
[ LI = - P = = \ -
Bannaiindures Tg 1eanedmefnaniaiindinam sPS uas nsil Tg INENAALA
MINNUUYNATIUTN (Tg1) ATANNTORTIANLADN Tg mauamaldlag (Tg1.1, Tg1.2) us
] ol o AI - .’f -J v = '
atinlsfialunasadnlaaniniingumgiiafaiass azamnsonsaaauléin Tg2 (ean
- d’ } %4 U v aal - ) o - l’ﬂil v ~ J’ ‘\I
waa annldinananuda Alunsuanasiinasasnsusresindwmeinld wananinmaia
FRT4U89 sPS farinliiAn Tg2 wasuwlaslllneaziinain Tg 189 PEMA 1iigns
;Io al < - - ‘r ' v <2
AUNTEMITANGINN Tg 289 SPS UTgNE uanaIni AIAINTEUIUNTUABNATAERAN
' ¥ ' 0
(AH) azfiAndintudiaiau i sPS lunedwainan uanstianisanaduidunanees

v 2 oy
wadwaTuaNNai I PEMA WNauanAae

<4 . .
M1979N 2.5  Glass transition temperature (T ), melting temperature (T,,), crystallization

temperature (T,) and melting enthalpy of SPS/PEMA blends

BosPE TR T.1.2 IR b a . b BRI 02 S50 S| Bn

FOINNCO) aiE) EENISECTNN(0C) UFIFC) iUl

100 n.a. 98.18 | 97.90 | 269.99 | 271.41 | 264.06 | 242.66 | 25.72
80 75.63 | 9595 | 95.43 | 269.70 | 270.06 | n.a. | 239.44 | 23.64
60 9129 | 91.29 | 91.17 | 269.54 | 269.22 | n.a. | 238.12 | 23.92
40 86.38 | 86.38 | 88.71 | 269.26 | 269.41 n.a. | 238.19 | 20.51
20 62.24 | 92.12 | 80.70 | 267.66 | 267.61 na. |234.07 | 15.77
0 65.54 n.a. 65.54 n.a. n.a. n.a. n.a. n.a.

n.a. = not available

NANNTATIATANDANDTHANTAN LCC uar GMS d1:170udnlARIAIT1N Teaziiy
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M1979N 2.6 Glass transition temperature (T ), melting temperature (T,,), crystallization

temperature (T,) and melting enthalpy of SPS/PEMA/LCC blends

%SPS | TA.4 | T2 | T2 T | T Ty 2 i AH

c m

Co| Co | Cal ol Col| Co| o |

100 n.a. 98.26 | 97.88 | 269.13 | 270.57 | 262.51 | 239.06 | 23.91
80 69.39 | 95.32 | 95.18 | 268.55 | 268.58 | n.a. | 234.00 | 22.14
60 67.40 90.16 90.29 | 265.74 | 266.52 | n.a. | 232.40 | 19.38
40 66.78 | 66.78 | 87.42 | 266.76 | 267.15 | n.a. | 230.42 | 16.40
20 62.76 | 62.76 | 79.94 | 263.95 | 265.75 | n.a. | 22343 | 7.60

0 52.94 n.a. 62.72 n.a. n.a. n.a. n.a. n.a.

n.a. = not available

- e
A1519N 2.7 Glass transition temperature (Tg), melting temperature (T,), crystallization

temperature (T,) and melting enthalpy of SPS/PEMA/GMS blends

%sPs | T4 | T12 | T2 | T | T21 | T22| T | AH

c m

(Pex]--1°C) " P8 B P CoLa) | (o) | g

100 n.a. 99.66 | 99.25 | 270.62 | 271.01 | 263.30 | 240.64 | 24.60
80 9551 | 95.51 | 95.72 | 269.29 | 270.03 | n.a. | 239.29 | 22.28
60 67.55 | 95.28 | 90.06 | 266.87 | 268.02 | n.a. | 236.19 | 18.27
40 67.27 | 92.43 | 86.15 | 268.42 | 268.02 | n.a. | 233.15 | 17.91
20 60.07 | 86.94 | 80.57 | 266.15 | 266.92 | n.a. | 223.89 [ 12.05

0 61.38 n.a. 58.82 n.a. n.a. n.a. n.a. n.a.

n.a. = not available

2.5 NIFUANNU PBMA
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8n71duIeN sPS darinliiAn Tg2 wasuuwladlilagaziinain Tg 199 PBMA 1i3gns
o - - P A 3 2
AUNTIINAGIN Tg 289 sPS 13gns uanainil Aranufeulunimmasnazaunan

S | -
(AH,) azfidnmdudiainginnn sPS lunedweiuan uaatansanaundnees

a < i - &
w'aam'a?namuﬂﬁlﬁmm PBMA [NTuANAan

< . .
A1919IN 2.8 Glass transition temperature (Tg), melting temperature (T,,), crystallization

temperature (T_) and melting enthalpy of SPS/PBMA blends

%SPeal Tldlal T 12 4882 (W T 0V IFEaiNL T 02 AT A |

c m

Gyl AEE 8 6. | Coa e "e || W
100 n.a. 98.18 97.90 | 269.99 | 271.41 | 264.06 | 242.66 | 25.72

80 79.21 96.13 | 94.81 | 269.48 | 270.24 n.a. 240.53 | 25.57
60 66.92 | 95.71 93.33 | 269.43 | 270.55 n.a. 238.37 | 23.19
40 77.14 | 96.80 | 89.36 | 268.13 | 268.89 n.a. 238.48 | 2242
20 68.89 | 94.13 | 84.32 | 267.41 | 266.99 n.a. 23439 | 21.14

0 31.85 n.a. 31.85 n.a. n.a. n.a. n.a. n.a.

n.a. = not available

NANITATINIANDANDTHANTIAN LCC uas GMS aunsauansldaanne deasiiv

dmadn Lee vite oMs ‘bidwmasensasuulas Tg, Tm Wilaeisudn wwalii
o ¥

Tnasuazmilauiunedwefuansdanlinarauiuds  watlanadissannliuine LCC vide

GMS fFunntiesmnnuas liarunsonaunanfedem i tianssiasatian
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AN 2.9

Glass transition temperature (T ), melting temperature (T,), crystallization

temperature (T_) and melting enthalpy of SPS/PBMA/LCC blends

%SPS | T1.1 | T12 | T2 L1 | B T2 T, | AH,

c) | Co | Ca | Co | Co | Co | (o | we
100 na. | 97.84 | 97.73 | 269.13 | 270.57 | 262.51 | 239.06 | 23.91
80 74.88 | 97.66 | 94.02 | 268.07 | 268.48 | n.a. | 238.07 | 24.20
60 70.74 | 93.89 | 91.69 | 267.22 | 267.34 | n.a. | 23579 | 22.52
40 7545 | 95.15 | 90.79 | 267.41 | 268.23 | n.a. | 235.65 | 21.83
20 7251 | 93.99 | 8530 | 266.98 | 267.40 | n.a. | 234.39 | 21.68
0 29.85 n.a. 29.85 n.a. n.a. n.a. n.a. n.a.

n.a. = not available

<
M990 2.10 Glass transition temperature (Tg), melting temperature (T,), crystallization

temperature (T_) and melting enthalpy of SPS/PBMA/GMS blends

%SPS [t | T2 ™ T2 Tl Lien' | 28 T. | AH,
©c) | Coy | Coy | Co | Co | Co | o | (U

100 n.a. 99.66 99.25 | 270.62 | 271.01 | 263.30 | 240.64 | 24.60
80 74.85 95.93 93.98 | 267.29 | 267.70 n.a. 237.58 | 20.77
60 72.36 97.89 91.84 | 268.13 | 268.14 n.a. 236.75 | 20.93
40 69.73 91.32 89.51 | 266.94 | 266.97 n.a. 235.57 | 20.02
20 69.72 92.54 84.90 | 266.60 | 267.00 n.a. 234.82 | 19.85

0 29.88 n.a. 29.88 n.a. n.a. n.a. in.a. n.a.

n.a. = not available

2.6 NMSHANNU PCHA
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atinlsfialunisamadalnamaiingumniafinaes azamnsansaageulsan Tg2 tesan
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= sy Y aa - Ve a caiv v & -
Wan annlanataniuda 5lunisnanaziinasaansucassndain i uananimaiu
nTdauTed sPS s liAn Tg2 wasuulaslilneaziinain Tg 189 PCHA 1igns
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waALaTNANIIaTI TN PCHA WWNTuansae
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A1979 2.11  Glass transition temperature (T ), melting temperature (T,), crystallization

temperature (T.) and melting enthalpy of SPS/PCHA blends

USPSwl TAM S MEatINT S Fe 8| T2 ["medih =" AH

() | CEE Ca 1l CenlE5 | TorR("c) | fda)
100 n.a. 98.18 97.90 | 269.99 | 271.41 | 264.06 | 242.66 | 25.72

80 66.84 | 94.02 | 90.21 [268.24 | 268.23 | n.a. |234.80( 18.53
60 51.86 | 95.33 | 87.80 | 268.63 | 268.22 | n.a. |233.51| 15.05
40 44.61 85.88 | 78.40 | 268.46 | 268.04 | n.a. |229.28 | 14.20
20 53.5 91.92 | 57.86 |266.98 | 266.51 | n.a. |[225.16| 12.05

0 25.49 n.a. 25.49 n.a. n.a. n.a. n.a. n.a.

n.a. = not available

NANTATIATANDALNDTHANTIAN LCC UAT GMS 1:170udndlAAInT 1 Taasiiu

Ifdnnin LCC vita GMS ligemasenislasuudas Tg, Tm Milaawsiudn wwallin
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AN979N 2.12 Glass transition temperature (T,), melting temperature (T,), crystallization

temperature (T_) and melting enthalpy of SPS/PCHA/LCC blends

%SPS | T | T2 | T2 T1 | 7,21 | T,22 T AH_

Co | Co | Co | Cal| ol Cal| Co | w
100 na. | 97.84 | 97.73 | 269.13 | 270.57 | 262.51 | 239.06 | 23.91
80 | 64.76 | 92.49 | 87.09 | 264.14 | 265.38 | n.a. | 229.86 | 18.74
60 53.75 | 90.62 | 86.20 | 264.90 | 264.89 | n.a. |[229.77 | 15.52
40 | 4922 | 98.84 | 80.61 | 266.58 [ 265.76 | n.a. | 227.27 | 10.18
20 53.72 | 89.82 | 56.23 | 264.45 | 264.09 | na. |22554 | 6.46
0 26.46 n.a. 26.46 n.a. n.a. n.a. n.a. n.a.

n.a. = not available

<
AN97199 2.13 Glass transition temperature (T ), melting temperature (T,,). crystallization

temperature (T_) and melting enthalpy of SPS/PCHA/GMS blends

%OREs] Tl T 12 T2 LA==1"T 24 | Ta22 T, AH_
Ee). " BCE (M) ¢r i 1R Lo | (o) | i)

100 n.a. 99.66 99.25 | 270.62 | 271.01 | 263.30 | 240.64 | 24.60
80 51.19 94.19 90.26 | 269.08 | 268.03 n.a. 233.13 | 17.54
60 49.27 93.44 88.77 | 268.62 | 267.37 n.a. 228.48 | 16.02
40 47.08 90.07 80.75 | 266.50 | 266.08 n.a. 225.14 | 11.60
20 50.49 90.44 58.57 | 266.93 | 267.05 n.a. 225.13 6.16

0 25.29 n.a. 25.29 n.a. n.a. n.a. n.a. n.a.

n.a. = not available

2.7 NSHANNLU PIP
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fndaured sPS fasiiliiAn Tg2 wasuwladhilasaziiuain Tg 199 PIP 13gns
s‘wn‘ 3 2 - - J’ J ¥ =<
AUNTLMNAINDIN Tg 989 sPS 1Uigns wanainil ArannFaulunisuaanazaunan

N —
(AH,) azfAwAndudiaiiun i sPS lunafmeiugn uamtanisanauiiunanaes

nafwefuaNNa N0 PIP NTIUaN Aot
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M199N 2.14  Glass transition temperature (T ), melting temperature (T ), crystallization

temperature (T.) and melting enthalpy of SPS/PIP blends

%SPS | T, T R Ly o TR E AH

ey 1o | e o | @a F oF | e
100 98.18 97.90 269.99 | 271.41 | 264.06 | 242.66 25.72

80 64.12 | 86.61 | 267.85 [ 268.86 | n.a. | 228.46 | 18.04
60 58.14 | 80.16 | 266.55 | 267.48 | n.a. | 223.09 | 15.22
40 4425 | 65.96 | 264.57 | 266.69 | n.a. 220.18 | 15.02
20 4240 | 56.38 | 264.00 | 265.46 | n.a. 219.75 | 14.06
0 -32.93 | -32.93 n.a. n.a. n.a. n.a. n.a.

n.a. = not available

NANTTATIATANDANBTHANTIAN LCC Uar GMS #1m170Uam lARIAITIN T9aziiii

1Adniin LCC vite GMs ‘Lidsnasenisilasuwlas Tg, Tm lalassiudn wuolin
o - « o H 1 .‘:: d
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ms"nﬁ 2.15 Glass transition temperature (T ), melting temperature (T ), crystallization

temperature (T_) and melting enthalpy of SPS/PIP/LCC blends

%SPS | T.1 T2 TN 2.1 [ AH

c m

Foi | e | CoE (0 6 Mol id
100 98.26 97.88 269.13 | 270.57 | 262.51 | 239.06 23.91

80 64.90 | 87.12 | 265.94 | 266.39 n.a. 22556 | 17.58
60 59.40 | 81.98 | 265.45 | 266.88 n.a. 22120 | 15.74
40 4442 | 69.77 | 263.04 | 265.42 n.a. 21538 | 10.72
20 38.38 | 56.88 | 262.12 | 264.58 n.a. 213.50 9.68

0 -33.84 | -33.87 n.a. n.a. n.a. n.a. n.a.

n.a. = not available

A15197 2.16 Glass transition temperature (T ), melting temperature (T ), crystallization

temperature (T.) and melting enthalpy of SPS/PIP/GMS blends

%SPS | T, T2 TISIET 2=l T.2.2 T AH,

[+
o) W™ Lo R W CCstet e | ()
100 99.66 99.25 270.62 | 271.01 | 263.30 | 240.64 24.60

80 61.64 | 90.07 | 265.89 | 266.87 n.a. 221.65 | 18.38
60 58.03 | 82.75 | 264.47 | 265.91 n.a. 22168 | 15.59
40 49.9 66.50 | 264.93 | 265.42 n.a. 218.74 | 15.01
20 35.03 | 53.00 | 262.07 | 264.48 n.a. 21733 | 531
0 -30.74 | -30.74 n.a. n.a. n.a. n.a. n.a.

n.a. = not available

2.8 NMSUANNU PVME _
anfayanimeass uaasliviutamsldiduiliadeonuiienan sPS i PVME
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2 F 3 E e
PVME uananniimnidasuudas Tg dioiuno PYME wasulfiAiinisulasuulasiitiaen
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m'i’nﬁ 2.17 Glass transition temperature (Tg). melting temperature (T,) and

crystallization temperature (T_) of SPS/PVME blends

%SPS T2 1,22 i T
(C) (C) (C) (c)
100 n.a. 97.90 242.66 271.41
80 -15.70 97.23 237.38 269.26
60 -14.52 97.74 233.77 269.83
40 -19.33 91.83 234.83 268.76
20 -17.43 96.76 227.05 270.30
0 -26.68 n.a. n.a. n.a.

n.a. = not available
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2.10.3 HANTENUAEYUN)TINABNATAENAN (Tm)
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m‘i‘wﬁ 2.18 Melting temperature depression of their blends

Melting Temperature Depression (°c)

Samples 100/0 80/20 60/40 40/60 20/80

SPS/PaM$S 2711.41 271.14 271.05 270.70 270.53
SPS/PaMS/LCC | 270.57 270.27 270.19 270.12 |. 269.95
SPS/PaMS/GMS | 271.01 270.72 270.64 270.49 270.16

SPS/PEMA 271.41 271.29 271.24 270.17 271.02
SPS/PEMA/LCC | 270.57 270.33 270.27 270.17 269.58
SPS/PEMA/GMS | 271.01 270.76 270.68 270.64 270.38

SPS/PBMA 271.41 271.35 271.29 271.25 271.18
SPS/PBMA/LCC | 270.57 270.57 270.57 270.57 270.57
SPS/PBMA/GMS | 271.01 270.75 270.73 270.69 270.64

SPS/PCHA 271.41 271.31 271.22 271.14 270.99
SPS/PCHA/LCC | 270.57 270.29 270.20 269.95 269.45
SPS/PCHA/GMS | 271.01 270.70 270.65 270.46 269.82

SPS/PIP 271.41 271.38 271.33 271.28 271.20
SPS/PIP/LCC 270.57 270.27 270.21 270.00 269.84

SPS/PIP/GMS 271.01 270.72 270.64 270.59 269.66
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gﬂﬁ 2.1 Comparison of method in blending SPS/PaMS blends with Fox equation
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g‘ﬂﬁ 2.2 Comparison of method in blending SPS/PEMA with Fox equation
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gﬂﬁ 2.5 Comparison of method in blending of SPS/PIP blends with Fox equation
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ANS1N 2.19 Percentage of SPS in binary blends from calculation

% SPS % SPS from calculation (W,X100)

(real) | SPS/PaMS | SPS/PEMA | SPS/PBMA | SPS/PCHA | SPS/PIP
100 100.00 100.00 100.00 100.00 100.00
80 64.06 92.99 96.12 91.27 94.24
60 5.54 80.67 94.24 88.46 90.78
40 -3.70 73.42 89.12 77.12 82.71
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gﬂﬁ 2.8 X-ray diffraction pattern of amorphous SPS
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31Jﬁ 29 The X-ray diffraction patterns for SPS/PaMS blends and their blend with
additives at various compositions: (a) SPS/PaMS blends; (b) SPS/PaMS/LCC
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(c)
gﬂﬁ 2.10 The X-ray diffraction patterns for SPS/PEMA blends and their blend with

additives at various compositions: (a) SPS/PEMA blends; (b)
SPS/PEMA/LCC blends and (c) SPS/PEMA/GMS blends

112



:

n 15 N 5 30
»
(@)
SPYPBMALLC
e
\w/\\.%
b"""\\\_\"_\ w
g —*”fﬁfﬂ\‘\%—«w 4060001
s
E

T T
W0 15 ri] el »

Iivieva ity

w0 15 0 25 n

3‘1Jﬁ 211 The X-ray diffraction patterns for SPS/PBMA blends and their blend with
additives at various compositions: (a) SPS/PBMA blends; (b)
SPS/PBMA/LCC blends and (c) SPS/PBMA/GMS blends

113



Irvtoemity

Intensity

Imensity

® 5 ) » 30
»n
(@)
SPS/PCHALCE
0000
Mm‘_
LN 4 W
L6001
| AN N\ "
N mnS L} 083001

10 13 20 25 »
29
()
g
\“——/ SPSIPCHAIGMS
3100M.01
/\“\\M‘\j

__,_,\__W\\_. e .

e SOR00.01
100509.01

10 15 2 25 »

%

()

gﬂﬁ 2.12 The X-ray diffraction patterns for SPS/PCHA blends and their blend with

additives

SPS/PCHA/LCC blends and (c) SPS/PCHA/GMS blends

at

various compositions: (a) SPS/PCHA blends;
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gﬂﬁ 2.13 The X-ray diffraction patterns for SPS/PIP blends and their blend with

additives at various compositions: (a) SPS/PIP blends; (b) SPS/PIP/LCC
blends and (c) SPS/PIP/GMS blends
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PSIN 2.20 % Crystallinity of SPS/PaMS, SPS/PaMS/GMS and SPS/PaMS/LCC blends

at various compositions

% SPS % Crystallinity ;
SPS/PaMS SPS/PaMS/GMS | SPS/PaMS/LCC

40 19.37 38.54 20.00

60 23.93 27.27 23.49

80 38.42 27.23 28.98

100 57.26 49.59 51.63
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A5 221 % Crystallinity of SPS/PEMA, SPS/PEMA/GMS and S_PS/PEMA/LC.C

blends at various compositions

% SPS % Crystallinity
SPS/PEMA | SPS/PEMA/GMS | SPS/PEMA/LCC
40 27.00 2033 31.58
60 37.25 35.38 41.07
80 41.43 44.75 44.41
100 57.26 49.59 51.63
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AT 2.22 % Crystallinity of SPS/PBMA, SPS/PBMA/GMS and SPS/PBMA/LCC

blends at various compositions

% SPS % Crystallinity
SPS/PBMA SPS/PBMA/GMS | SPS/PBMA/LCC
40 39.57 36.95 34.79
60 36.65 34.12 30.58
80 37.79 38.12 41.94
100 57.26 49.59 51.63
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A9e9 2.23 % Crystallinity of SPS/PCHA, SPS/PCHA/GMS and SPS/PCHA/LCC blends

at various compositions

% SPS % Crystallinity
SPS/PCHA SPS/PCHA/GMS | SPS/PCHA/LCC
40 34.80 37.00 28.93
60 46.77 36.50 28.38
80 43.68 40.34 29.49
100 57.26 49.59 51.63
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PSR 2.24 % Crystallinity of SPS/PIP, SPS/PIP/GMS and SPS/PIP/LCC blends at

various compositions

% SPS % Crystallinity
SPS/PIP SPS/PIP/GMS SPS/PIP/LCC
40 23.37 21.58 24.45
60 27.76 29.70 31.13
80 32.62 43.00 31.34
100 57.26 49.59 51.63
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Poly (ethyl methacrylate), (PEMA); Poly (cyclohexyl methacrylate), (PHMA) 1atignaan
araranaNiuusAzii B umetnninmasedludnfiaes  JessliEusumng
unjilenmaeuaiminieng  silimalaonimaenasanslinanisuauiandaluni
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31 AaniAnanniaulas DSC
woRwafuannli sPS1 uar sPS2 erhwmantuwedweiedngiuiaiteia
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A19790 3.1 Glass transition temperatures (T ), melting temperatures (T, ) and

crystallizaiion temperatures (T,) of sPS1 blend system

. Heat up 1 Cool down Heat up 2

System
TG T.(°C) 7.(°C) 7,°C) T,(°C)
sPS1 100.42 267.00 213.34 100.36 268.15
sPS1/PIP 88.58 268.74 220.26 74.88 268.75
sPS1/PBMA 85.85 268.81 220.59 88.03 265.59
sPS1/PEMA 75.13 268.33 214.88 83.50 263.52
sPS1/PHMA 70.75 265.45 222.06 75.54 263.26
sPS1/PaMS 88.74 266.84 . 221,12 93.33 265.37

°Conditions: Temperature 300 °C, MW of sPS 31.7x10* and composition sPS : another
polymer =80/20 (wt/wt) by melt mixing method
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A19799 3.2 Glass transition temperatures (T,), melting temperatures (T,) and

crystallization temperatures (T,) of sPS2 blend system

. Heat up 1 Cool down Heat up 2

ysiem T,(°C) T.(°C) T.°C) Keer TIHEC)
sPS2 97.47 267.52 234.70 100.25 265.73
sPS2/PIP 56.85 263.02 215.15 70.71 263.50
sPS2/PBMA 64.39 260.18 213.86 84.22 260.54
sPS2/PEMA 92.86 260.02 217.34 81.95 261.63
sPS2/PHMA 98.70 260.77 212.08 79.22 257.71
sPS2/PaMS 86.96 263.71 219.03 90.24 265.47

’Conditions: Temperature 300 °C, MW of sPS 13.0x10" and composition sPS : another

polymer =80/20 (wt/wt) by melt mixing method

; A ol W ¥ SRR
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Hhatlewaaiuliiy sps taulidnazld sps flauiAnoaluananuansiueanly uaz
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WaAMIR AR lIsuuN1MAa e AR UNABIR AN TOUARINA IHAIT

=1
M1979N 3.3 Glass transition temperature (Tg) of sPS polymer blend

y T, of Previous work(°C) [ of This work(°C)
Blending system

Heat 1 Heat 2 Heat 1 Heat 2

sPS2/PIP ) 86.61 64.12 56.85 70.71
sPS2/PBMA 94 .81 79.21 64.39 84.22
sPS2/PEMA 95.43 75.63 92.86 81.95
sPS2/PHMA 99.45 99.61 98.70 79.22
sPS2/PaMS 94.03 96.54 86.96 90.24

°Conditions: Temperature 300 °C, MW of sPS 13.0x10" for this work, MW of sPS
1.9x10° for previous work and composition sPS : another polymer =80/20 (wt/wt) by melt

mixing method
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32 mantanAnusaulag TGA
AIMNNNIIANIINUABAINTAUTEY  sPS2 uarwadwefuanlaeAtes  Thermal
. . . JV °" - - 1] J - -' -
Gravimetric Analysis (TGA) Ndauminessiaetinnguu)iisneg Inamanuguugiily
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A5 3.4 Sample temperature at 5 % and 10 % weight loss”

Temperature at 5% weight Temperature at 10% weight
Blending system
loss (°C) loss (°C)

sPS2 345.94 377.48
sPS2/PIP 347.26 377.67
sPS2/PBMA 335.13 359.81
sPS2/PEMA 316.38 348.50
sPS2/PHMA 311.72 333.18
sPS2/PaMS 353.19 366.99

’Obtained from TGA
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2 5%w eight loss 8 10% weight loss

Temperature ( C)
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U 0 0

sPS sPS2/PIP  sPS2/PBMA sPS2/PEMA sPS2/PHMA sPS2/PaMS

gﬂﬁ 3.1 Temperature at 5% and 10% weight loss for blending system
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gﬂﬁ 3.2 FE’ curve as time function for sPS1
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gﬂﬁ 3.3 E' curve as time function for sPS2
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g‘l.lﬁ 3.4 E' curve as time function for sPS1/PIP blend
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gﬂﬁ 3.5 E' curve as time function for sPS2/PIP blend
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ﬁﬂ#l 3.6 E’ curve as time function for sPS1/PBMA blend
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gﬂﬁ 3.7 E’'curve as time function for sPS2/PBMA blend
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gﬂﬁ 3.8 FE' curve as time function for sPS1/PEMA blend
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gﬂﬁ 3.9 FE' curve as time function for sPS2/PEMA blend
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gﬂﬁ 3.10 E' curve as time function for sPS1/PHMA blend
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gﬂﬁ 3.11 E' curve as time function for sPS2/PHMA blend
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gﬂﬁ 3.12 FE' curve as time function for sPS1/PaMS blend
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E\J;'Il 3.13 FE’ curve of time as time furiction for sPS2/PaMS blend
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1.0E+11 5
—&—temp60
—&—temp65
S——temp70.71
——temp85
—¥—temp100
—e—temp120

1.0E+10 {f — | 1emp140
—o—temp160
—A—temp180

log f (Hz)
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gﬂﬁ 3.17 E' curve as frequency function for sPS2/PIP blend
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gﬂﬁ 3.18 E’curve as frequency function for sPS1/PBMA blend
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3ﬂﬁ 3.19 FE’ curve as frequency function for sPS2/PBMA blend
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gﬂﬁ 3.20 FE’' curve as frequency function for sPS1/PEMA blend
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gﬂﬁ 3.23 E' curve as frequency function for sPS2/PHMA blend
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gﬂﬁ 3.26 Master curve for sPS1 as time function with T, 100.25 i
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gﬂﬁ 3.27 Master curve for sPS2 as time function with T, 100.25 -
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gﬂﬁ 3.28 Master curve for sPS2 as time function with T,100.25 °C
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gﬂﬁ 3.29 Master curve for sPS2/PIP blend as time function with T,70.711 °C
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gﬂﬁ 3.35 Master curve for sPS2/PHMA blend as time function with T, 79.22 °c
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gﬂﬁ 3.41 Master curve for sPS2/PIP blend as frequency function

with T, 70.71 °C
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gﬂﬁ 3.42 Master curve for sPS1/PBMA blend as frequency function

with T, 84.22 °C
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147

1.0E48



1.0E+10 ;

—+—temp60
-=-temp70
temp81.95

~- temp90

4| —— temp100 .

—*—temp120

—+— temp140 - QW

— temp 160 N

w 1.0E+09 {— temp180 et

B s

__—/“'M.

1.0E+08 T T - T " T T - T T
1.0E-13 1.0E-11 1.0E-09 1.0E-07 1.0E-05 1.0E-03 1.0E-01 1.0E+01 1.0E+03 1.0E+05 1.0E+07

log f*a; (Hz)

gﬂﬁ 3.45 Master curve for sPS2/PEMA blend as frequency function

with T.81.95°C
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with T,79.22°C
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m'a‘Nﬁ 3.5 C,and C, for pure sPS and all blend systems

Time dependence Frequency dependence
System
C, C, C, C,
sPS1 12.48 157.34 39.22 199.60
sPS1/PIP 5.23 30.58 12.22 34.59
sPS1/PBMA 32.05 380.77 19.01 102.63
sPS1/PEMA 6.88 83.67 21.98 103.62
sPS1/PHMA 5.29 54.49 13.26 59.03
sPS1/PaMS 8.64 88.64 22.22 110.74
sPS2 5.28 67.09 10.39 93.66
sPS2/PIP 5.98 38.11 14.04 36.16
sPS2/PBMA 5.55 69.09 11.78 65.90
sPS2/PEMA ‘5.30 92.57 18.80 121.83
sPS2/PHMA 2.56 32.39 6.26 33.12
sPS2/PaMS 14.93 153.79 62.11 297.37
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