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Abstract

In the present study, fast isothermal stabilization processes for rayon precursor fabrics were performed at 350°C and
400°C within 3 minutes and the chemical and physical characteristics of the stabilized fabrics were investigated. In
addition, rayon precursor fabrics were pre-treated with three different phosphorous-based flame retardants and then sta-
bilized. The effect of flame retardants on the chemical composition, thermal shrinkage, weight change, thermal stability
and XRD results was examined, comparing with those of the precursor fabrics. The result showed that the stabilization
of rayon fabrics was most effective as the stabilization temperature was 350°C, the stabilization time was 3 min, and
the pre-treatment with phosphoric acid of 1 vol%. The carbon contents of stabilized rayon fabrics were increased with
increasing stabilization temperature and time, whereas the oxygen contents were decreased. Also, it is likely that the
pre-treatment with phosphoric acid plays a role in retarding the change of chemical structure of rayon fabric. The XRD
result was quite consistent with the result showing the effect of phosphoric acid on the chemical composition, thermal

shrinkage and weight reduction of rayon fabric.
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Fig. 1. Chemical structure of 3-(hydroxylphenyl phosphinyl)
propanoic acid used in this work.
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Fig. 2. Thermal shrinkage and weight loss of the untreated
rayon fabrics after stabilization process at 350°C (top) and
400°C (bottom) for different durations in air.
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Fig. 3. Thermal shrinkage and weight losses of the rayon fabrics
surface-treated with different flame retardants of 1 vol% after
stabilization process at 350°C (top) and at 400°C (bottom) for
3 min in air.
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Fig. 4. TGA thermograms of the untreated rayon fabrics stabi-
lized at 350°C (top) and 400°C (bottom) for different durations
in air, respectively. TGA measurements were conducted in purg-
ing N, atmosphere.
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Fig. 5. TGA thermograms of the rayon fabrics surface-treated
with different flame retardants of 1 vol% and then stabilized at
350°C for 3 min in air.
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Table 1. A Comparison of the Chemical Compositions Measured for the Rayon Fabrics after [sothermal Stabilization Processes at Dif-
ferent Stabilization Temperature and Time and with Different Flame Retardants

Sample C H o N S

Precursor Rayon Fabric 38.85 6.39 54.18 0.25 0.33

No Treatment (350°C), 30 s 42.69 5.59 51.11 0.25 0.36
No Treatment (350°C), 1 min 49.50 5.88 4424 0.12 0.26
No Treatment (350°C), 2 min 69.56 4.36 25.72 0.15 0.21
No Treatment (350°C), 3 min 73.28 3.64 22.65 0.16 0.27
No Treatment (400°C), 30 s 46.92 6.39 46.29 0.11 0.29
No Treatment (400°C), 1 min 49.40 6.20 43.68 0.18 0.54
No Treatment (400°C), 2 min 74.12 441 20.91 0.14 0.42
No Treatment (400°C), 3 min 78.19 3.99 17.27 0.22 0.33
H;PO4 1 vol%, 350°C, 3 min, in air 62.69 3.60 33.38 0.09 0.24
H-205 1 vol%, 350°C, 3 min, in air 74.38 3.28 21.76 0.09 0.49
FR-SH 1 vol%, 350°C, 3 min, in air 73.85 3.15 21.86 0.61 0.53
H;PO; 1 vol%, 400°C, 3 min, in air 60.57 3.46 35.48 0.14 0.35
H-205 1 vol%, 400°C, 3 min, in air 72.40 3.38 23.95 0.11 0.16
FR-SH 1 vol%, 400°C, 3 min, in air 68.46 2.75 26.21 2.37 0.21
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Fig. 6. XRD diffractogram of precursor rayon fabric.
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Fig. 7. XRD diffractograms of untreated rayon fabrics stabilized
at 350°C for different durations in air.
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Fig. 8. XRD diffractograms of rayon fabrics surface-treated
with different flame retardants of 1 vol% and then stabilized at
350°C for 3 min in air.
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