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Abstract—The porosities of PET fibers were investigated using a nitrogen porosimeter according to
oxygen plasma treatment and dyeing with a disperse dye, and they were discussed in terms of the
change of internal micro-structure of the PET fiber.

The total pore volume, surface area and average pore size of the plasma treated PET fibers
increased expectably compared with the untreated sample.

The PET fibers treated with oxygen plasma and then dyed with a disperse dye were increased
significantly in the surface area and the total pore volume comparing with those of plasma treated
only, but decreased in the average pore size. The increase of the surface area, after dyeing, of the
plasma treated PET fibers was due to addition of the surface area of the dye itself to that of the PET
fiber. The increase of the total pore volume of the plasma treated PET fibers by dyeing, which is the
opposite result to the general idea that the pore volumne of fibers would be reduced by occupation of
dye molecules in the pores, could be explained by the free-volume model. This is that the amorphous
region in the fiber expanded by occupation of dye molecules, and the marginal space surrounding dyes
was generated as many smaller pores, and the decrease of the average pore size of the dyed sample
also could be explained. The decrease of the average pore size was caused by the sphtting of a larger
pore into smaller pores.
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Table 1. Weight losses of the PET fabrics
treated with O, plasma

Power(W) 40 30
Time(min) 10 20 60
Weigh loss(%) 02 04 10

Nitrogen porosimeter® +#43% AaZeizn}
28 PET A9 7|F% 2¥9 #sE Fig. 19
UEtRA ) Fig. 1914 & 4 Ue vieh Z2o] &
gtxul Ao o8 dAHog 7|Fe] o] F7t
3= RE % % ok o)A Eet=vl Azl o
3l PET A9 #£9e vAad(7]&)eo] dAdd
= &—% A#EH o2 Yehll= Holrh &
Al “}E} E3] 200~1000A9 2AAS 7HAE
7159 Fol AA F7hsta, 10~40A BEAAE
W shrt Elz]t wou 2g¥ Fotste A gkelth
a2 10A olate nAv)E-L ZHE 04%7HA
= A9 Wsyl ort 1.0%d A A FUkske
S 2otk FAFHoR ARy 40We] &3
1027 Aeld Z 9§ 7139 —,—£7} RS
o A FABlE ZEE £ FonzZ o
AdMe Fezute] g7t Ao glor, 40W

P

of d
RS

l‘

W AgEEe A

o] &% & Egt=vl ANYPETY ATz £4 3

8e-6
Te-6 —O~ 40W 10min, 0.2% weight loss
—& 40W 20min, 0.4% weight loss
6e-6 - . —o— 30W 60min. 1.0% weight loss
=2
E
o
)
13
2
()
>
b
<)
a

Pore Diameter(A)

Fig. 1 Pore distribution of the oxygen plasma
treated PET fabrics.
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Fig. 2 Pore distribution of oxygen plasma
treated PET fabrics dyed with CL
Disperse Violet 1.
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Fig. 3 The BET surface area of the oxygen
plasma treated PET fabrics according to
the weight loss before and after dyeing.
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Fig. 4 The total pore volume of the oxygen
plasma treated PET fabrics according to
the weight loss before and after dyeing.
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Fig. 6 The average pore size of the oxygen
plasma treated PET fabrics according to
the weight loss before and after dyeing.
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