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Abstract : Siloxane group was introduced to polyamide in order to improve the resistance of water

absorption characteristics. The hydrolyzed product reacted with siloxane diamines having different

molecular weights. The structure of reaction product was confirmed by IR spectra. DSC thermograms

showed that the T, and the T,, of the silicone modified polyamides were reduced compared with

virgin polyamide. X-ray diffraction experiment exhibited that as the siloxane diamine oligomer was

added, the polymer became amorphous. Finally, it became fully amorphous when silicone damine

content exceeds 0.5%. Contact angle measurement of silicone modified polvamide showed an increase

of hydrophobicity with introducing siloxane units. The moisture resistance of silicone maodified

polyamide was improved more than one hundred times compared with unmadified polvamides.
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Table 1. Sample Preparation and Yields

Feed ratio

-COOH eqv. of siloxane -NH: eqv.

Sample  of nylon” of siloxane Yields

name (COOH mole \(WEIgRt ration e (%)
of siloxane/

X 10%/g) nylon) X 10/g)
APA-1 143 0.001 0.011 772
APA-2 “ 0.005 0.056 810
APA-3 “ 0.01 0.112 4.2
APA-4 d 0.05 0.56 832
APA-5 ” 0.1 12 794
SPA-1 “ 0.001 0.006 824
SPA-2 g 0.005 0.029 784
SPA-3 “ 0.01 0059 22
SPA-4 “ 0.05 0.298 9.7
SPA-5 ” 0.1 0.594 748

a) Hydrolized Nylon-6/66 Blend Hydrolyzed by 70% H,S0, in Hy
0.

* Molecular weight of siloxane : APA I MW 900, SPA @ MW
1680(g/mole).

1. Hydrolysis
R 70% H;SO, im H,O at 140°C
Nylon swem—N—( —=ew Nylog =~ ——r—r— >

Nylon-6/6,6 Blend

Treated with HO
Wash with Water

Neutralization with NaOH

Nylon aww—NH; % HOOC —wNyion

2. Modification
0°C, 1hr
Nylon s COOH + $0C, ————* - Nylon—wrCOQ
in m-cresol 1
FH:
+ N_ S I \LNH
1 By CE’T—*-‘ an Ly ?
CH
n
0
Room Temp.. 24br. H B lo
sk dvinaibomil st ot Nv]op-—c—)\-——-—wsﬂlcon‘———N—c——-‘NV‘nll
m m-cresol
Scheme 1.

Foll FAg Bt ol oAl Aen HrHoh
9o Qlofrz 47194 ek
: 1 Ao vlA whe 7 }E}
iz, oliz vhpitafol ot 2719 } °1
A¥o] el Bapgrel 7haEuct A7) g M

N_/

om n_ﬂm

Hu

161



HAE R oG T - sgs

A/
g IJJ \i 1o
§ 1.0 Y Sﬁ
% o8 \. a 1" g
K k]
E' 06 \' 106 E
044 //A <04
[}
024 o \.\. 1.,
0o T T T T
0 50 100 150 200

Hydrolysis Time (min)

Fig. 1. Effect of hydrolysis time of polyamide on car-
boxylic acid content (@) and inherent viscosity (A ).
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Fig. 2. DSC thermograms of a) unmodified,
b) hydrolized and ¢) PDMS-modified polyamide. .
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Fig. 3. IR spectra of a) unmodified, b) hydrolized and
c) PDMS-modified polyamide.
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Fig. 4. X-ray diffraction patterns of a) unmodified,
b) hydrolized, ¢) APA-2 and d) SPA-2.
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