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ABSTRACT : Syndiotactic polystyrene (s-PS) presents a very complex polymorphic behavior depending on the
sample preparation history and exhibits a solid-solid phase transition. Each different polymorphic structures of
the s-PS sample were prepared by annealing the samples from room temperature to 220 C. The structural
changes induced by annealing were investigated using FTIR and FT-Raman spectroscopy. Although the
crystallization kinetics of s-PS are difficult to investigate with DSC due to its fast crystallization rate, it was
possible to determine crystallinity changes in the s-PS sample using infrared characteristic peaks with Beer-
Lambert's law.
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Figure 1. Schematic representation of the complex inter-con-
version between the various physical forms of s-PS.*
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Figure 2. FT-Raman spectra of different crystalline forms of s-PS.
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Figure 3. FT-Raman spectra of the solvent cast s-PS film after
annealing at different temperatures for 1 hour.
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Figure 4. Raman intensity changes of two charateristic peaks of
the solvent cast s-PS film after annealing.

IR%} Ramang ©] &3 s-PS A7 605



606 Jinetal

°]‘3]' °]L ol Aol 3t k3= o] 9w helix
ARFZ7} Lol AA=e) ol E9Asioir)l 120 €
°V‘*°ﬂ‘1 B8] y PR Aolgt 5 A HHF helix
TER Fopb] wiEe 2 AAZCEY 120 ColA v
24722 HIE +PSE 160 T7RAE AAY F=
= AT 2 ol &Rl ExElshAl HE planar
T2 o FEE WISk 28 Figure 404 & 4= ¢
o} A4 Aol = 180 TE @ol7}A planar zigzag
5432 Al717F 200 CT7HA] §23] 7181 9P helix
Abge] B8 A A7)E Al ke e & 4 ok
45 5 97 A Al AEE -rral %‘i"] 25
ol el Al AA2 34 planar zigzag AH&2) o HeEl =
£ 2 F e, o9 e 2E4 uE HIE 9
N AT MNA"sIS Az 5 el A5 o9}
Zo] 2t Ay AnReRE dojA Figure 5o VreR]
Sk AR2oA 110 CT7HAE 2 AR A3 A7)
Hsl7h Bolx] ezt 120 ColA dx=st *]m-‘—-_-—r
Bl trans sequence 54T 773 em' ] Al7)7} F23)
713k helix F3Q) 801 em'9] A|717} s A
+ E 5 Jdok ole ] el sPS7F 120 THE GH
2]ol] ©8}o] planar zigzag T-2F 7MAE ¥ ZAFE
2 dslels A BoFE Aodh 150 T ojaky 4
Aol A o olake] w3 Al7|e] ¥H3br} Holx] ofct
7} 200 C ©)2Fol A planar AHE EAF) 39 A7)l <F
7+ o 37k A% = 5 e, ol AEEe] u%
TR A T2 ‘i’ii}ﬁ}ﬂ W Zo® AJzts]o)zlc)
FT-RamanS ©]-&3} Figure 29| A&7} 7+o] FTIRS
°]83le] M7 o g FXF 7HE sPS AREY &
AE A v} infrared 2HE RS Figure 69 LERH

0010 & 773 cm’ (Planar) .
O 801 cm™ (Helix) b
® o0 %o
0.008-‘
2
"]
g
"E 0008 b4
o
< 00 0 0 ¢
O
E ] .
L4 0.004—
l .o
| ¢ © & g o O 500
O
00 o0
0000

LA SU— — v T T —r
60 80 100 120 140 180 180 200 220

Annealing Temperature (°C)

Figure 5. Raman intensity changes of two charateristic peaks of
the melt quenched glassy s-PS film after annealing.
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Figure 6. FTIR spectra of different crystalline forms of s-PS.
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Figure 7. Infrared spectra changes of the melt quenched glassy
s-PS film after annealing at 130 C.
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Figure 9. Plot of the intensity of 1222 cm” peak against 840 cm’’
peak after annealing the melt quenched s-PS film at 130 C.
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