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Responsive Fibers from Modification of Acrylic Fibers
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Abstract —The preparation of responsive fibers from acrylic fibers is studied. Various responsive fibers, such
as fibers which change their color on exposure to light or with change in temperature, have been developed

and are used commercially. However, the responsive material in these fibers are not the fiber itself but
chemicals in microcapsules attached to the fibers by finishing, and few fibers exhibit responsive properties by
itself. The partial hydrolysis of polyacrylonitrile fibers to obtain pH responsive fibers is presented in this
paper. Partial hydrolysis was effected by comrol of the concentration of the sodium hydroxide used in the
hydrolysis, hydrolysis temperature and time. The degree of hydrolysis was evaluated by nitrogen content of the

hydrolyzed fibers and their response, change in length, to aqueous solutions of varying pH was studied by
continually changing the pH. Significant changes in lengths with pH were observed and the gel transition
behavior varied with the conditions of hydrolysis. The hysteresis of the length change was also studied to
evaluate the possibilities of using hydrolyzed acrylic fibers as pH sensors.
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Fig. 1. ATR spectra of polyacrylonitrile(PAN)
and hydrolyzed PAN.
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Fig. 2. Weight reduction on hydrolysis of PAN
fibers in 5%NaOH and 10% NaOH at 98 .
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Scheme 1. Schematic of the hydrolysis reaction
of PAN in aqueous NaOH.
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Fig. 3. Dependence of the nitrogen contents of
hydrolyzed PAN on the NaOH concentration in
hydrolysis(15min., 98 ).
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Fig. 4. Dependence of the nitrogen content of
hydrolyzed PAN on the hydrolysis temperature
(10% NaOH, 15min.).
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Fig. 5. Nitrogen contents of PAN partially
hydrolyzed in 5% NaOH and 10% NaOH at 98 C.
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Fig. 7. Water absorbency of partially hydrolyzed
PAN with hydrolysis time(1IN NaCH, 98 T).
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Fig. 8. Elongation of PAN fibers hydrolyzed in
IN NaOH for 45 min. at 98 C with change in
pH of the surrounding aqueous solution.
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Table 1. Response of hydrolyzed PAN fibers to repeated immersion in aqueous acid(pH 0.1) and alkali

(pH 12)
Hydrolysis Original Length. variation on .repeated im.mersion
. . . in aqueous acid and alkali
time (min) shrinkage - - - - - -
acid alkali acid alkali acid alkali
45 215 4.3 2.1 2.0 -32 3.0 -32
60 -31.5 4.5 22 6.7 -42 4.3 31
75 -32.8 145 -10.5 7.3 -5 7.8 -6.3
90 -41.7 16.7 -8.6 8.3 -8.7 105 29
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