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Abstract: Four kinds of polysilanes which had side chains of methyl, phenyl, and mixed structures, were synthesized
and modified by doping with iodine. The structural, thermal, and electric characteristics of obtained polymers were
systematically observed with FT-IR, UV/VIS, TGA/DTG, DSC, and measurement of electric conductivity. From FT-IR
spectra, it was confirmed that the synthesized polysilanes had side chains of methyl, phenyl, and mixed structures. The
thermal stabilities of the polymers were found to increase with phenyl substituents. The polysilanes with phenyl side
groups showed ¢-¢* transition absorption at wavelengths longer than 350 nm. The bathochromic shift of polysilanes
with phenyl substituents relates probably to the narrowed band gap caused by delocalization of 7-electron. The poly-
mers doped with iodine showed multi-step pyrolysis behavior and higher residue compared with that of the undoped
polymers. The electric conductivities of the undoped and doped polysilanes were 10~7 S/cm and 107! S/cm, respectively.

LM B 223 H& A1 glond, 1970902 B9
37 A% AFHo o]u] Geistel T Ax ¥F
i3

AEY TEAE ofdl 7154 22 FoAH AE § de AT $UHT o A9 grie 1
m o AR T ie

rir

954



Zejd g dARA A= zExe gA4A 7= 54 955

Qo
l %° A3t A F718A ol Sq Aol flol 7}
°l of#E 5AE 7HAL Yok ojd HAAHE 3
g o2 Zz| A% (polysilane)d A&
Fu|2F dojn] Mg
2 A 1 A% Frkska oh1].
}ik]_q] ES R 7}_ ,%E]/\]a}ﬁ‘ J__,_;(}._E. '83-):]
g 71& 651340l Kippingol| 2J3te] o] Fo{Hri[2].
ZejAHA 1ERE JHA e ¥l EeyHEA
2 (polydimethylsilane) 2 1949¢] Burkhardel] 2
gegod Hdg f7)4el7h glom Aol a4
T 45Ad FaEe AE g o]g4el sle T
£2he] el 2 bAstA Zahdoi3] 2d FHE
10dAtooll &-s)4de] e =3¢ (homopolymer)
v "%‘iﬂ(comlymer)?} LHARA s #
A TAEReH B A7t A gri[4-6].
E=A7A 4-—‘:?‘}7} 53 #Ale diate] He o
+%9 s 289 S5 Ag+2d 7IsA o
ol EAEhe 1A Fad| At o- Aol ¥
#AAstE Erion|g Fxo[8] & FolFx(hole
-mobility) & vFebic}H[1,9].

Kepler= PMPS/TNF (polymethylphenylsilane/2,
4,7-trinitrofluclene) o} FAEAo] 9l&& Bty
So o AspoldAAL FolFEE 295Kel 4 10
cm?/v-s94g< FAsgTt. = West & polysilas-
tyreneoll E4o] & AsF;& £9)(doping)dtey A&
o] A dde AmAe| &L LE
[6]. olzigt z{x} ol 1 AHo| EAL = ZA
BA 1A AR, AFRA, AxHEA], b
22 ZAFA 5] 4= (1]
£ dFede AR £22 8T gol A4
= v dARA Y iR S49 TR

AU o]EE FEH 4FFS zEA
polydimethylsilane(PDMS), polymethylphenylsilane
(PMPS), polydiphenylsilane(PDPS), polydimethyl-
diphenylsilane(PDMDPS) & 94 gAlstgic). 0301
4 Qojxl 1¥AE gor mAAUse A 4
59 =39 3242 g

o] mEAES] Tx¥sl, 9A4d, Axs5e
IR, 9484, UV/VIS, TGA/DTG, DSC, A%
27 5ol deho} AR 24, BAE A7
kodct.

Lo

5

<5

fi

=

A Nitrogen gas bomb G : Motor

B . Pressure regulator H : Stirrer

C : Flow meter I : Reflux condenser
D ! Regulating valve J ¢ Oil bath

E : Dropping funnel K : Heater

F : Thermometer

Fig. 1. Schematic diagram of experimental appara-
tus for the synthesis of polysilanes.
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Table 1. Synthetic Recipe of Substituted Polysilane

and Yield
Polysilane  Monomer(mole)  Na(mole) Yield(%)
PDMS DDS  (0.1) 0.2 88
PMPS MPDS  (0.1) 0.2 53
PDPS DPDS (0.1) 0.2 67
PDMDPS DDS:DPDS(0.1:0.1) 0.2 35
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Scheme 1. Chemical structures of synthesized

polysilanes.
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Table 2. Silicon, Carbon, and Hydrogen Contents of Polysilanes by Elemental Analysis

Element Silicon{wt%) Carbon(wt%) Hydrogen(wt%)
Polysilane found calculated found calculated found hcalculated
*PDMS 47.9 49.2 41.3 40.7 10.8 10.1
PMPS 24.9 23.9 68.2 69.4 6.9 6.7
PDPS 14.9 15.9 79.6 78.7 55 5.4
PDMDPS 21.9 - 72.6 - 5.5 -
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Fig. 2. IR-spectra of various polysilanes.
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Fig. 3. TGA thermograms of various polysilanes.
Table 3. TGA and DTG Data of Polysilanes
Temp. range Mass Residue DTG
Polymer ) loss (%) Tmax
(%) R SY)
PDMS 226.2-480.2 96.19 3.81 410(exo)
PMPS 252.0-488.1 80.89 9.11 404(exo)
PDPS 216.3-511.9 43.07 47.72 405(exo)
511.9-794.0 9.21
PDMDPS  303.0-507.9 44.04 4141 425(exo)
507.9-605.2 9.67
605.2-714.3 4.88

3.2. Zo|Aet DER}Y odX =N
4L EANY LEABY TGA S92 Fig.
3ol vehglen slolEEe Table 3011 Belahod

4. A2 A4EE dehhs DIG A%E iz
s ztzte] TRAEL 400C oA W Hz &
HEES bl om M2 & sjolg wAg

F gigley 25 % PDMDPS7} v|od o of
AL vehdligdch = & Ao AE At o

4% 5d 2§0] 3= PDPSy} PDMDPSS] Aex
dEd Fo 2 A7W(residue)e BFu}

PDMSL]- PMPSe] A4E 279 #o] douz o
F A E2XY polycarbosilaneo]u} Al2]Z7}u}o]
EE 7] AdlAe dAEgd 2 29719 YA
Z2do] oL A3tz olth. = T3 C
ol PDMDPS& 3etAlo d23) 3¢ Az
ol 1A EaABAd slato] FAQ

m[n

o}
A

FAZ}A

oo

ofd

Q33 A 749 2535, 1996

Feld - Ad5

05

0.0
Cy
E
Z-05
=
T

-1.01

-15 ,

0 100 200 300 400 500
Temperature('C)
Fig. 4. DSC Curves of four polysilanes.
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Table 4. TGA Data of Polysilanes Doped with Iodine

Pol Temp. range Mass loss  Residue
olymer
Y () (%) (%)
PDMS/1, 26.5~256.0 22.10
256.0~528.5 35.26 35.73
528.5~801.1 6.91
PMPS/I, 25.0~232.1 14.98
232.1~646.1 31.33 52.01
646.1~797.3 1.68
PDPS/I, 27.1~244.0 18.51
244~527.0 41.26 29.88
527~798.4 10.35
PDMDPS/1, 25~265.9 14.34
265.9~507.2 30.90 13.35
507.2~744.0 41.41
100-
L 80+
: PDMS/1
é 401 \‘\]i)i\fi/.f
~
204
\ PDMS
0
0 200 400 600 800 1000

Temperature( C)

Fig. 5. The comparative TGA thermograms of
PDMS and PDMS/L,.
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Fig. 7. IR-Spectra of PMPS and PMPS/L,.
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Table 5. Electrical Conductivities of Polysilanes and
Doped Polysilanes

Polysilanes and

Doped Polysilanes oRT(S/em)
PDMS 1.7x10°°
PMPS 3.7x107°
PDPS 6.2x107°
PDMDPS 5.0x 1073
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