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Abstract : Several silicon-containing aromatic polyamides and polyesters were synthesized by
solution and melt polycondensation of bis(4-chlorocarbonylphenyl)dimethylsiane (BCDS)
with diamines and diols, respectively. All of polyamides were obtained in good yields and most
of the polymers were soluble in polar solvents like DMAC, DMF and DMSO. Their inherent
viscosities ranged from 051 to 0.85 dl/ g and the initial decomposition(T}4) occurred at 365
~405°% in air, The Tg's of these aramids were detectable at 236~ 265, whose values increased
with increasing contents of phenylene rings and para-orientation. For the polyesters, the in-
herent viscosity was 0.30~1.30 dl/ g, and the T4 in TG curves appeared at 375~420C in
air, The effect of diols on Tg of polyester was in the order of resorcinol (PES-IV: Tg=93T)
{1, 5-naphthalenediol (PES-1I : Tg=169C) ¢hydroquinone (PES-1: Tg=200C) {4, 4" -bi-
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phenol (PES- [l : Tg=230C ). WAXS-diffracatograms showed that all of the polyesters, except
that prepared from 1, 3-dihydroxybenzene, are highly crystalline at room temperature, The

melting temperatures of the crystalline samples were observed at 290~321C depending on

the structure of diol moiety.
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Fig. 1. DSC-thermograms of several aromatic poly-
amides with silane groups ( polymer synthesis: A),
Heating rate was 10°C / min,

Table 1. Polymerization Methods, Yields, Solution Viscosity and Elemental Analysis Data of Aromatic
Polyamides and Aromatic Polyesters Containing Silane Groups

Elemental Analysis

Polymers degzl:;:;:on T;};ﬁ ( d??’hg) Mw*® Cin% Hin%
Calc. Found Calc. Found
PA-T A 95 0.68 24,000 70.97 69.67 5.38 5.27
PA-1I A 91 0.51 19,000 73.93 72.59 5.21 5.20
PA-TI A 90 0.85 45,000 75.00 74.33 5.36 5.32
PES- 1 B-1 43 0.53 13,000 70.58 - 4.81 -
PES- 1 B-2 91 1.30° - 70.58 69.05 4.81 4.38
PES-II B-1 67 0.30 7,900 73.57 - 4.72 -
PES- I B-2 97 0.39 - 73.57 72.19 4.72 4.77
PES-1I B-2 97 0.63 - 74.67 73.68 4.89 4.92
PES- [V B-2 98 0.38 10,400 70.58 70.15 4.81 4.97

& For polymer synthesis methods A, B-1 and B-2, see experimental part

b Measured in sulfuric acid at 30C
¢ Determined by GPC with polystyrene as standard
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Table 2. Thermal Properties of Aromatic Polyamides and Aromatic Polyesters with Silane Units

5% weight

Polymers Polymerization Tg Tm AHm? Tip® loss
Method () (c) (J/g) () (c)

PA-1 A 236 c c 405 450
PA- 1] A 256 c c 370 450
PA-TI A 265 c c 365 415
PES- | B-2 200 294 26.8 420 435
PES- I B-2 169 290 35 375 410
PES- I B-2 230 321 11.7 380 400
PES- NV B-2 93 c c 390 420

8 Enthalpy changes for melting transitions
b Initial decomposition temperatures
¢ Not observed because the polymers were amorphous.
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Fig. 2. DSC-thermograms of several aromatic poly-
esters with silane groups ( polymer synthesis: B-2).
Heating rate was 10°C / min, T T
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Fig. 3. WAXS diffractograms of aromatic polyamides
having silane units.
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Table 3. WAXS-Reflex Data of Aromatic Polyamides and Aromatic Polyesters with Silane Units

PES- 1 PES- 11 PES-1I
29 A intensity® 29 A intensity 29 A intensity
10.8 8.17 w 15.5 5.69 m 17.9 4.96 8
16.4 5.40 8 18.2 4.86 w 20.0 443 w
19.1 4.65 m 23.9 3.72 m 26.2 3.40 w
215 414 w 43.4 2.08 w.b 43.0 2.08 wb
256 3.48 w
434 2.08 w.b
2 Reflex intensity. s: strong, m: medium, w: weak, b: broad
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Fig. 4. WAXS diffractograms of aromatic polyesters
having silane units.
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Fig. 5. TG thermograms in air at 20C /min for
polyamide I, I and .

7Aoo g M ES BHoFo] XL
3 A=z Bagcl Table 39 o
F8A e F49E 2 akH ]2 R-E] Bragg 4&
o] g-3td AldtE d gke]l FEEH Utk r)A
PES- I, PES-II & PES-[19] X-4 AP ELS
FEAHES B 729 Aol2 U3 M= OfE
x| A vtebdrh PES-V & X-4 whAldg 3
g £ glo] DSC 24 d e} go] 91 £3¥
A& A3 + YA

TGA E4jo] 2™ Fig. 5904 B & ule} 2o
Zelopu o] 27|EE = 365~405C 9 HolA
AR AT 5% FA S 410~450C Alojoll
A #FE At E3§ Fig, 69le Zao2E &
W3 TGA F4el d8 =d ol FIHMEL

L
2

M = nr

893



o) 5wl - 474 -

i
90
;
SO0 ----PES- |
K —--- PES-II 1
[ —— -
! PES- [T
) —--PES-N
Y 1
2
30t ]
3]
0t 1

0 100 200 300 400 500 600 700
Temperature( T )

Fig. 6. TG thermograms in air at 20 /min for
polyester I, [, Il and IV.
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