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Abstract : Graft copolymerization of acrylic acid to nylon 6 fabric was carried
out in vapor phase with potassium persulfate (KPS) as an initiator. A sample of
nylon 6 knitted fabric was pretreated with 1 9% aqueous KPS solution at room
temperature for 30 min. After draining the excess solution in a centrifuge, the
fabric was allowed to react for a certain period of time with acrylic acid vapor in
an evacuated reactor. The reacted sample was then removed from the reactor and
washed with boiling water to remove the water soluble homopolymer of acrylic
acid.

The grafting of acrylic acid to nylon 6 exhibited a maximum at 40 9 retention
of pretreatmg 1 % aqueous solution of KPS. The grafting yield increased with the
increase in KPS concentration up to 1 % concentration, but leveled off at the KPS
concentration bigger than 1 %. The yield also increased with time, temperature
and monomer concentration. The salt formation of grafted fabric with sodium
carbonate, calcium acetate increased the moisture regain of the fabric and showed

more affinity for basic dyes.
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Figure 2. Effect of pretreating solution retained in

nylon sample on the graft copolymerization of acrylic
acid to nylon.

Pretreatment condition: KPS 19, LR 50 : 1, 25°C,
30 min,

Reaction condition: AA 50 % (10ml),

0. 2 mmHg
(Nz gas), 50°C, 3hr.
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Figuare 3. Effect of reaction time on the graft
copolymerization of acrylic acid to nylon.
Preteatment condition : KPS 1 %, LR 50:1, 25°C,
30 min., pretreating solution retained 40 %.

Reaction condition : AA 50 % (10mi), 0. 2mmHg
(N2 gas), 50°C.
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Figure 4. Effect of initiator concentration in the pre-
treating solution on the graft copolymerization of
acrylic acid to nylon.

Pretreatment condition: LR 50:1, 25°C 30min.,

pretreating solution retained 409%

Reaction condition : AA 50 % (10 mi),

(N; gas), 50°C, 3hr.

0.2 mmHg
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Figure 6. Effect of monomer concentration on the graft
copolymerization o acrylic acid to nylon.
Pretreatment condition: KPS 1 %, LR 50 : 1, 25°C,

30 min., pretreating solution retained 40 4.

Reaction condition : 0. 2 mmHg(N; gas), 50°C, 3hr.
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Table I. Composition of Acrylic Acid-Grafted Nylon
(24.7 % weight gain)

Composmon I \VelghL 06)
PAA homopolymer ‘ 1.1
Nylon, -ungrafted 42. 4
PAA-grafted Nylon 56.5
Nylon portion of graft copolymer l 66. 4
PAA portion of graft copolymer ‘ 33.6
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Figure 9. Moisture regain of PAA-grafted nylon sample
in acid and Na or Ca salt form(65 % RH, 20 °C)
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Table [. Cationic Dye Exhaustion for Acid Type,
Na or Ca Salt Type Graft Copolymer.

Na salt Ca salt

Grafting E);:auy Grafting E);ﬁaus— Grafting Ez{r}:aus—

(%) (%) (%) (%) (%) (%)
15.0 94. 2, 15. 5 97. 5 15. 7 77.0
39.6 96.9 38.1 97.7 33.0 52.2
52. 0} 96.5 54.8 97.7 58.3 52.2
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