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Abstract —Plasma techniques permit modification of the surface layers of the substrate while maintaining
its bulk properties. The use of plasma treatment on textile fibers and fabrics is very limited, however,
the limitations, plasma treatments have been used to modify surface properties of textiles. In this study,
multifunctional finish was performed by corona discharge technique for surface functionalization. Electron
spectroscopy for chemical analysis(ESCA) was used to determine the ratios of carbon, oxygen, nitrogen,
and phosphor at a 20A sampling depth. K/S value and limiting oxygen index(LOI) value were used
to obtain information on the effect of the finished fabrics. The mechanism of the flame retardancy was
analyzed by the thermogravimetry and the residue number.

In ESCA, relative N1s intensity increased in case of mixtrure. The flame retardancy of the polyester
and polyester/cotton fabrics treated with JA-6034 and JA-6050 was found to be operative mainly in the
condensed phase mechanism. The multifunctional finish was better effect for the post treated finish agent,
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Table 1. Relative intensities of Ci,, Oy, Ni,, Sz, Py, Sis, in wide scanning ESCA analysis of PET fabrics

treated with corona discharge

Surface chemical composition, %

Treatment :

Cis Oy Ny, SZp PZp SIZp

PET fabric control 75.31 24.69 - - - -
flame retardant only

corona untreated 69.28 26.45 2.08 0.19 0.46 1.54

flame retardant only 6696 2656 354 0.18 102 174

corona treated
mixture 67.75 26.46 5.30 0.16 0.33 -

corona treated
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Fig. 1 ESCA P, spectra of PET fabrics with
the variation of finish method.
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Fig. 2 SEM photographs( X 1000) of the P/C
(60/35) fabrics with different finishig

agent concentration(mixture),

(B) corona treated

(A) corona untreated

Fig. 3 SEM photographs(X1000) of the P/C
(40/60) fabrics treated with finishing
agent(antibiosis-flame retardant),
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Fig. 4 SEM photographs( X 1000) of the P/C
(40/60) fabrics treated with finishing
agent(flame retardant-antibiosis),
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Fig. 6 Thermogravimetric analysis curves of the PET fabrics treated with the flame retardant.

untreated PET fabric
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Fig. 7 Thermogravimetric analysis curves of the PET fabrics treated with the flame retardant

and sanitary finishing agents.
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Fig. 8 Thermogravimetric analysis curves of the PET fabrics treated with the flame retardant

and sanitary finishing agents.

——— untreated P/C(65/35) ssee- Mixture 10% —-— Mixture 20% —- +— Mixture 30%

Table 2. Residue Number and LOI value of
flame retardant treated PET fabrics

Flame retardant

conc.(%) R(%) F Nr LOI
4 1879 098  1.08 21
8 1971 095 116 22
*R, 17.83

Table 3. Residue Number and LOI value of
flame retardant and sanitary agent
treated PET fabrics

Flame retardant R(%) F Nr LOI

conc.(%)
4 13.17 097 0.76 20
8 1599 0.93 0.96 22
*Ru 17.83

Table 4. Residue Number and LOI value of

flame retardant and sanitary agent
treated P/C(65/35) fabrics

Flame retardant

conc.(%) R{(%) F Nr LOI
10 1597 095 145 23
20 1649 089 160 24
30 1646 080 178 27
*Ru 11.58
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