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Abstract

Flax is an important kind of fibers, which is welcomed by people because of
its excellent wearing property. The flax resource in our country is abundant.
However, the defect of its dyeability hampers the development of flax cloth and
apparel.

Since the global economy has developed rapidly and the awareness of
environment protection has improved a lot, traditional chemical technology 1is
hoped to be replaced by technology of protecting environment. In the thesis, low
temperature plasma technology is employed.

The thesis researches the feasibility of grafting of AA onto flax by initiation of
dielectric barrier discharge plasma at atmospheric pressure, the related factors of
graft copolymerization and the improvement of dyeability of flax fabric.

Flax samples are initiated by the dielectric barrier discharge plasma at
atmospheric pressure, and then peform the graft copolymerization in AA. The
graft copolymer is analysed with ultraviolet spectrum, infared spectrum,
microraman spectrum, thermal analysis. The structure of graft copolymer is
analysed with scanning electron microscope. The mechanism of grafting is
discussed with the testing of nuclear magnetic resonance. The grafted flax samples
are treated by reactive dyeing and cationic dyeing. Because the error of gravimetric
method is great and the carboxylic group of AA branched chain is corresponded to
the alkaline group of cationic dye, the dye-uptake of cationic dye is applied to
indicate degree of grafting. At last, the dye-uptake and dye fastness are attested to
show the improvement of dyeability.

During the analyse of grafted flax samples, absorbance appears at 600nm in
ultraviolet spectrum, which shows the chemical composition changes. New
spectrum point appears at 1730 cm™ in infared spectrum, and it is caused by
characteristic absorbance of —C=0. Because of the strong fluorescent, that line

strength increases at 2875 cm™ can only be obtained, which shows the increment of



—CH, The line shift of TA and DTA also happens and shows that the weight loss,

thermal cleavage velocity and thermal cleavage temperature has changed. All the
above prove that the feasibility of grafting onto flax by initiation of dielectric
barrier discharge plasma at atmospheric pressure. The scanning electron
micrographs show that the graft polymer on the flax surface is not uniformly
distributed. The polymer structure under nitrogen treatment appears glomerate, and
it appears as smooth convex-concave surface. The mechanism of grafting is
discussed that the grafting is initiated by the free radical generated by peroxide
when heated. The peroxide is formed in air after the free radical is generated under

dielectric barrier discharge plasma treatment.

The effect of gas of plasma treatment, time of plasma treatment, potential of
plasma treatment, time of graft polymerization, temperature of graft polymerization
and concentration of AA are also discussed. The result of air treatment is the best.
The degree of grafting appears maximum when time of plasma treatment,
temperature of graft polymerization and concentration of AA vary. The degree of
grafting increases with the increment of potential of plasma treatment and time of
graft polymerization. The optimal condition is air plasma treatment, 30s plasma
treatment, 28KV plasma treatment, 70 °C graft polymerization, 2h graft
polymerization and 60% AA.

The dyeability of grafted flax fabric is improved since the reactive dye
dye-uptake, dye fastness and dye depth are enhanced. The dye-uptake of cationic

dye is fairly high, but its dye fastness is not good.

Keywords: flax, dielectric barrier dischgkge, low temperature plasma,

graft copolymerization, acrylic acid, dyeability
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