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ABSTRACT : The mechanical, electrical, and thermal properties of polyamide-modified poly
(vinyl chloride) (PVC)-sol was investigated. PVC-sol was plasticized with dioctyl phthalate
(DOP). In this work, the effects of the addition of polyamide on the properties of PVC-sol seal-
ants were investigated. Two kinds of polyamide resins having different amine value were used.
It was found that the properties of the PVC-sol sealants were significantly affected by the con-
tents and types of the added polyamide resins. The PVC-sol sealants modified with polyamide A
(low amine value) showed higher tensile properties than those modified with polyamide B(high
amine value) did, and thermal stability of the sealants showed nearly the same trends. The ten-
sile strength of sealants were decreased with increasing the CaCOj; contents. The dielectric con-
stant were not strongly dependent on the polyamide types and contents.
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Table 1. Materials and Characteristics

Material Characteristics Sources
Grade:LP-170
. DP:1600
PVC Resin K _Value:75 Lucky

Bulk Density:0.36(cc/gr)

Specific Gravity:0.986
DOP  B.P.(*C/mmHg):231/5 Lucky
Vapor Pressure(mmHg, 200C):1.3

Grade: G5022
Amine Value mgKOH/g: 200+ 20

Polyamide A Viscosity(cps at 25C):50000-70000 Cﬁ:ri?:al
Acid Value(mgKOH/g):3 max
AHEW.(g/eq):165-185
Grade: G0240

" Amine Value mgKOH/g:400+ 30 Kukdo
Polyamide B Viscosity(cps at 25°C):1500-3000 Chemical
Acid Value(mgKOH):12 max
AHEW.(g/eq):60-80
Grade:;CaCO4-S Jeil Indus.
CaCO;  Bulk Density:0.5g/cc twial Co.

Paryicle Size:6m
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Table 2. Formulation of Polyamide Modified PVC-
sol Sealants

RecipeNo. 1 2 3 4 4-14-2 5 6 7

PVC 66 66 66 66 66 66 66 66 66
DOP 34 34 34 34 34 34 34 34 34
*Polyamide - 0.5 1 252525 5 10 15
CaCO; - - - - 2040 - - -

*Polyamide(A : G5022, B : G0240).
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Fig. 1. Effect of polyamide types and contents on
the hardness of the polyamide modified
PVC-sol sealants (The sealants were cured
at 140°C for 20min) (® PA, ¥ PB).
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Fig. 2. Effect of CaC; loading on the hardness of

the polyamide modified PVC-sol sealants
(The sealants were cured at 140°C for
20min) (@ PA, v PB).
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Fig. 3. Effect of polyamide types and contents on the tensile strength, elongation at break and 100% modulus
of the polyamide modified PVC-sol sealants (The measurement was cured at 140 °C for 20min)

(e PA, v PB).
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Fig. 5. Effect of curing temperature on the tensile strength of CaCOs-loaded polyamide modified PVC-sol
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Fig. 6. Effect of curing time on the tensile strength of CaCO3z-loaded polyamide modified PVC-sol sealants
(The curing temperature was fixed at 140C) (® Ophr, ¥ 20phr, » 40phr).
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Fig. 10. Effect of polyamide contents on the thermal stability of polyamide modified PVC-sol sealants (The
curing temperature was fixed at 140°C for 20min) ( ® Ophr, 7 2.5phr, ¥ 15phr).
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Fig. 11. Effect of CaCOj3 contents on the thermal stability of CaCO3-loaded polyamide modified PVC-sol seal-
ants (The curing temperature was fixed at 140°C for 20min) ( ® Ophr, & 20phr, ¥ 40phr).
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Fig. 13. Effect of curing time on the thermal stability of polyamide modified PVC-sol sealants (The curing
temperature was fixed at 140°C) (Polyamde A, B added : 2.5phr fixed) (Curing Temp. : ® 10min,
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Table 3. Effect of Curing Conditions on the Ther-
mal Stability of Polyamide-modified PVC
Sol Sealants

Initial Weight
Decomposition Residue(%)
Temperature(C) at 300°C

Curing Sample
Conditions Notation

PA4 250 346
P H
120Cx20%  pp, 243 95.3
PAL 256 339
P H
140TX108  pg, 245 31.9
P1(Blank) 260 35.3
PA4 250 357
PB4 248 35.1
PA4-1 245 264
1407 X202 PB4-1 254 327
PA4-2 244 27.2
PB4-2 263 32.0
PA7 239 29.6
PB7 223 36.5
PA4 248 29.2
P o)
140T X408 pg, 247 33.8
PA4 253 31.9
p )
80T X202 ppy 250 36.9
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