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Abstract

When the cotton/polyester fiber mixed fabrics were treated with ferrous sulfate and oxalic acid for burn
out finishing, it was examined how the effects of process conditions as concentration of burn out agents,
temperature, time and pressure act onto the properties of polyester ground fabrics. The results are as
follows. The effect of burn out finishing by pressure was greated in 3 kgf/cmz. The properties as white
index and tensile strength of polyester ground Tfabrics were decreased according as processing
concentration, temperature time increases. The shrinkage was increased according as processing
concentration, temperature time increases. The optimum condition of burn out agents to ferrous sulfate was
30% concentration, 150°C, 1 min, 3kgf/cm2 and to oxalic acid was 10% concentration, 110°C, lmin,
3kgf/cm2. And the optimum of ferrous sulfate and oxalic acid used in combination was 10% ferrous
sulfate and 7% oxalic acid, 110°C, 1 min., 3 kgf/cmz.
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Table 1. Characteristics of fabric

. Fabric counts (threads/inch) Weight Thickness
Fabric Weave 2
Warp Weft (g/m°) (mm)
Cotton/Polyester (66%/34%) Plain 70 80 0.202
Table 2. The conditions of burn-out finishing
condition The kind of concentration temperature time pressure
burn-out agents (%, vIv) o) (min) (kgf/cm2)
Ferrous sulfate 25, 30, 35 130, 140, 150, 160, 170
Oxalic acid 57,10 110, 120, 130, 140, 150, 160 1,3,5 1,3,5
Ferrous sulfate/Oxalic acid 10/5, 10/7, 10/10 110, 120, 130, 140, 150, 160
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Fig. 1. The process of burn-out finishing.
Table 3. The effect of pressure in burn-out finishing (160°C, 5 min.)
pressure (kgf/cmz) 1 3 5
the kind of p hysica.l white hrin} tensile | white . tensile | white . tensile
agents conc properties index | (%';ige strength | index shrvl(r;zz)ige strength { index Shn(?;;?ge strength
%, vIv) (%) (kg) (%) (kg) (%) (kg)
25 87.12 0.59 11.4 85.24 0.59 11.2 83.27 0.88 11.8
ferrous sulfate 30 8536 | 059 | 110 | 8462 | 067 | 109 | 81.89 | 1.19 | 11.7
(FeSOy4)
35 83.15 0.88 11.0 83.02 0.88 10.1 80.55 1.19 10.5
5 79.85 441 11.9 82.53 2.23 10.8 84.39 3.24 10.9
oxalic acid
7 R 11.4 : 2. 10.3 82.0 471 104
(CaH04) 77.90 5 81.27 35 0 9 7 0
10 75.89 5.29 10.9 72.55 3.25 10.1 81.13 471 10.0
10/5 77.35 7.65 10.9 78.45 6.76 104 74.74 7.35 10.5
Ferrous sulfate/ 1077 7525 | 824 96 | 7745 | 69 86 | 7357 | 765 7.9
oxalic acid
10/10 73.75 8.24 9.3 73.40 7.65 7.2 7295 7.65 6.8
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Table 4. The effect of burn-out finishing using ferrous sulfate (3kgt/cm?)
conc. | temp. | . .o time(min) conc. | temp. | .o time(min) conc. | temp. | .. time (min)
@, vv) | O BT T s | @ovmy | CO) (B T T3 5 | vy | €O (BYM T3 s
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Table 5. The effect of burn-out finishing using oxalic acid (3kgf/cm?)
conc. temp. Iycerin time(min) conc. temp. Ivcerin time(min) cone. temp. lycerin time (min)
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Table 6. The effect of burn-out finishing using ferrous sulfate and oxalic acid (3kgt/icm?)
conc. | temp. | oL time(min) conc. | temp. | . time(min) conc. | temp. | .o .o time (min)
%, vivy | o) |BY 1131]5]@vw| O gycenn 11315 ]| vy CO &Y 11315
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Fig. 3. Effect of concentration of FeSO4 added to
glycerin on the white index of ground fabrics
at various temperature & time (3kgflcm2).
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Fig. 4. Effect of concentration of C,H204 on the white
index of ground fabrics at various tempera-
ture & time (3kgf/cm?).
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Fig. 5. Effect of concentration of C.H.O; added to
glycerin on the white index of ground fabrics
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Fig. 7. Effect of concentration of FeS0O4 and C.H:04
added to glycerin on the white index of
ground fabrics treated at various tempera-
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Fig. 10. Effect of concentration of C;H;O; on the
shrinkage of ground fabrics treated at various
temperature & time (3kgf/cm?).
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Fig. 11. Effect of concentration of C,H.0s on the
shrinkage of ground fabrics treated at various
temperature & time (3kgf/cm?).
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—A— 10%/5% 5min  —A— 10%/7% 5min  —&— 10%/10% 5min
Fig. 12. Effect of concentration of FeSOs and C.H.04
on the shrinkage of ground fabrics treated at
various temperature & time (3kgf/cm?).
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Fig. 13. Effect of concentration of FeSOs and C,H.04
added to glycerin on the shrinkage of ground

fabrics treated at various temperature & time
(3kgficm?).
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Effect of concentration of FeSO; on the ground
fabrics treated at various temperature & time
(3kgticm?).

Fig. 14.
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Fig. 15. Effect of concentration of FeSO,4 on the ground
fabrics treated at various temperature & time

(3kgficm®).
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Fig. 16. Effect of concentration of C2H.,0, on the tensile

stength of ground fabrics treated at various
temperature & time (3kgf/cm?).
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Fig. 17. Effect of concentration of C.H.O, added to
glycerin on the tensile stength of ground
fabrics treated at various temperature & time

(3kgf/icm?).
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Fig. 18. Effect of concentration of FeSO, and C.H:0s on
the tensile stength of ground fabrics treated at
various temperature & time (3kgf/em?).
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Fig. 19. Effect of cencentration of FeSOs ans C>H:O,
added to glycerin on the tensile strength of
ground fabrics treated at various temperature
& time (3kgt/icm?).
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(a) untreated

(b) 25%, 170°C, 1min.

(c) 30%, 150°C, 1min. (d) 30%, 150°C, 3min.

(e) 30%, 150°C, 5min.

() 35%, 150°C, 3min. (g) 30%, 160°C, 3min.,

glycerin

Fig. 20. SEM photographs of untreated fabric and polyester ground fabrics treated with ferrous sulfate in the

various conditions (3kgf/cm?).
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() 7%, 140°C, 1min. (d) 10%, 110°C, 1min.

(g) 10%, 140°C, 3min.,
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Fig. 21. SEM photographs of polyester ground fabrics treated with oxalic acid in the various conditions (3kgt/cm?).
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(a) untreated

(e) 10%/7%, 110°C, 5min.

(b) 10%/5%, 140°C, 1min.

®

(c) 10%/7%, 110°C, 1min.

(d) 10%/7%, 110°C, 3min.

(@) 10%/7%, 110°C, 3min.,
glycerin

10%/10%, 110°C, 1min.

Fig. 22. SEM photographs of polyester ground fabrics treated with ferrous sulfate and oxalic acid mixed in various

conditions (3kgt/cm?).
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