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Abstract

Effect of fixation methods on the flame retardant(FR) and performance properties of MDPPA/HMM
treated cotton fabrics were studied. Combination of three different fixation methods— premercerization,
swelling agent treatment, pad dry cure fixation, and wet fixation—were applied to flame retardant finish
of cotton with MDPPA/HMM. As a result, an increase in internal volume of cotton fiber by pre—
mercerization and addition of swelling agent, and wet fixation increased %add—on of FR agent
improving FR efficiency and wash fastness. Tensile strength of MDPPA/HMM treated cotton fabrics by
wet fixation and swelling agent were slightly decreased, but that of premercerized cotton was improved,

Wet fixated fabric showed lower bending rigidity and better compressional properties which improved
fabric hand. Retention of swelling ability of cotton treated with MDPPA/HMM improved moisture
absorption properties.
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Table 1, Flame retardent formulation and treatments

Sample Formulation(% o.w.b) Treatment
N — - -
No, Fixation MDPPA| HMM S‘l\}gl\?“ gﬂtﬁ;‘) HiPO; | TGDE MZEE:; Swelling FiXWa «
1 untreated 40 25 1 0.2 25 0 X X X
2 PDC 40 2.5 1 0.2 25 X X X
3 M+PDC 40 2.5 1 0.2 25 0 0 X X
4 S+PDC 40 25 1 0.2 25 10 X 0 X
5 w 40 25 1 0.2 25 0 X X 0
6 M+W 40 25 1 0.2 25 0 0 X 0
7 S+wW 40 25 1 0.2 25 10 X 0 0
*Fixation; P: padding D:drying C:curing M: mercerization S:swelling W: wet—fixation
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Fig. 1. X—ray diffraction patterns of MDPPA/HMM treated cotton fabrics.
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Fig. 2. FT—IR spectra of MDPPA/HMM
treated cotton fabrics.
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Table 2. TGA of MDPPA/HMM treated cotton fabrics

Property | Add—on Trnax Rate |Residue at
Sample No| (%) ('C) (%/min.) | 400C
1 0.0 365.3 73.2 149
2 118 324.8 431 470
3 15.0 319.5 36.9 480
4 114 324.4 40.4 453
5 14.6 323.1 457 448
6 19.1 318.2 24.8 494
7 14,1 3227 53.4 44.0
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Table 3. Mechanical properties ¢f MDPPA/HMN treated cotton fabrics

roperty Tensile Bending Property Compressional Property
A‘i‘i/o_)on strength B HB LC WC | RC To
Sample (kg) |(g-om¥em)(g-om/em) (=)  lg-em/em?) (%) (mm)
1 0.0 17.21 0423 0304 211 158 37.00 460
2 11.8 13.64 0467 0360 262 140 38.46 453
3 15.0 1491 0766 0688 308 166 41.42 488
4 11.4 13.22 0544 0385 301 153 42.69 500
5 146 12.75 0480 0456 .280 135 39.86 AT77
6 19.1 14,77 1853 1046 279 71 46.55 503
7 141 13.25 0453 0444 407 272 3813 464
Table 4, Moisture properties of MDPPA/HMWM treated cotton fabrics
Property Add—on Absoroti Molljz;r)e ?egam Water Imbibition
sample No (%) 5(00/13 on (0;5 10n Hysteresis ratio (%)
1 0.0 8.12 9.03 1.04 42,6
2 118 7.04 7.75 113 34.2
3 15.0 8.85 10.1 116 46,7
4 114 8.21 9.03 114 38.2
5 14.6 854 9.66 1.15 423
6 19.1 9.19 10.52 1.17 480
7 14.1 9.33 10,7 117 46.4
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