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Effect of Disperse Dyeing on UV-curable Flame-retardant Finish of PET Fabrics
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Abstract— Effect of disperse dyeing on flame retardant finishing of PET fabrics via UV curing using three UV
curable phosphorous-containing methacrvlates and ammonium polyphosphate(APP) was investigated. The dye
fixation and flame retardancy of PET fabrics did not change significantly with excellent durability to five
laundering cycles irrespective of the dyeing and finishing sequence. However, the tlame retardancy of
Pekoflam-treated fabrics was lower than that of the UV treated and decreased substantially when heat treatment
was carried out before the dyeing. The dyeability of the flame-rctardant PET fabrics was not affected in the case
of UV curing ot the methacrylates alone. However, UV finishing after the dyeing caused significant decrease in
K/S and AE due to changed refraction and inherent color of surface coating of the UV curable monomers and
APP. Whereas the heat treatment with Pekoflam decreased both color fastness to laundering and sublimation,
surprisingly the UV finish of PET fabrics before and after the dyeing increased the color fastness probably
resulting from the presence of photopolymerized surface layer on the fabrics.

Keywords: PET, flame retardants, APP, UV finish, color fastness, surface coating
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Fig. 2. Continuous UV irradiation apparatus.
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Table 1. Add-on and add-on efficiency of UV-cured PET fabrics
: APP undyed PET dyed PET
M Agent lied(%
onomer gent applied(%) (%owm) AC%) AE(%) ACH) AF(%)
10 0 6 61 7 32
30 0 17 74 15 41
MMEP 50 0 23 78 21 53
100 0 33 76 27 74
100 25 24 72 24 70
10 0 9 66 9 45
30 0 18 83 19 68
DMEP 50 0 20 80 26 80
100 0 32 83 30 79
100 25 36 82 33 81
10 0 16 81 11 71
30 0 23 89 21 84
TMEP 50 0 24 87 27 83
100 0 37 88 30 90
100 25 41 85 40 81
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Table 2. LOI values of UV-cured PET fabrics during five laundering cycles

finish before dyeing finish before dyeing

Monomer  Agent applied (%) APP (%owm)
0 5 0 5
50 - 23.2 228 23.2 224
MMEP 100 - 25.0 241 25.0 24.6
100 25 28.1 27.2 28.1 27.2
50 - 224 21.5 224 215
DMEP 100 - 24.1 23.2 24.1 241
100 25 26.8 25.9 26.8 26.8
50 - 224 21.9 224 214
TMEP 100 - 241 241 241 241
100 25 27.2 26.8 27.2 26.8
10 - 20.6 20.2 2238 21.5
Pekoflam 15 - 21.1 20.6 237 224
20 - 22,4 21.9 24.1 23.2
untreated PET : 20.6
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Table 3. Colorimetric data of PET fabrics UV-cured before dyeing

Monomer Agent applied (%) APP(%owm) AL Na’ Ab’ AN K/S
10 - 0.1 -0.1 -0.4 0.4 13.1

30 - -1.1 2.4 -0.8 3.0 12.1

MMEP 50 - 1.1 -1.8 -0.8 2.3 12.5
100 - -1.2 -1.9 -0.8 2.3 9.8

100 25 4.2 -6.7 0.5 7.9 8.1

10 - -04 -1.1 -0.8 14 12.2

30 - -0.6 -1.3 -1.5 2.0 11.8

DMEP 50 - -0.2 -0.8 -1.2 1.4 115
100 - -1.9 3.1 -0.1 3.7 9.2

100 25 -6.7 -12.9 -1.8 14.6 6.7

10 - -0.7 -1.7 0.2 1.8 11.9

30 - -1.3 -3.1 -0.6 3.4 11.0

TMEP 50 - -1.0 2.7 -0.9 2.9 11.0
100 - -1.8 -3.3 -0.1 3.8 8.8

100 25 -6.6 -12.7 -0.6 14.3 5.8

10 - -1.7 2.0 14 2.9 10.8

Pekoflam 15 - -0.9 0.5 1.2 1.6 114
20 - -1.7 1.7 1.2 2.6 11.5

untreated PET : L*, 48 a*, 61.0;, b*, 13.8, K/S, 11.7
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Table 4. Colorimetric data of PET fabrics UV—cured after dyeing

Monomer Agent applied (%)  APP (%owm) AL Aa’ Ab” AE K/S
10 - -0.7 -1.0 1.6 2.0 9.9
30 - -1.0 -14 2.1 2.7 10.6
MMEP 50 - -3.2 -4.6 8.3 10.0 10.4
100 - -3.3 -5.2 8.1 9.9 9.6
100 25 -6.2 -6.9 2.5 9.6 7.7
10 - -0.7 -1.1 1.5 2.0 0.6
30 - -1.3 -1.7 2.5 3.3 9.7
DMEP 50 - -3.0 -44 6.2 8.2 0.0
100 - -3.7 -5.8 4.6 8.3 8.7
100 25 -6.7 -12.9 2.3 14.7 7.7
10 - -0.5 -0.7 0.9 1.2 10.1
30 - -0.9 -1.4 1.0 1.9 9.0
TMEP 50 - -1.3 2.1 2.2 3.3 8.6
100 - 2.1 -3.3 2.1 45 7.9
100 25 7.7 -12.6 1.0 14.8 5.6
10 - -0.6 -0.9 0.1 1.1 11.1
Pekoflam 15 - -1.0 -1.7 -0.7 21 11.6
20 - -1.0 -1.5 -0.3 1.8 11.5
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Table 5. Color fastness of PET fabrics UV—-cured before dyeing

Monomer Agent APP Shade Staining Sublimation
applied (%) (%owm) Wool Acrylic PET Nylon Cotton Acetate
untreated - - 3 5/4-5 5/4-5  4-5 4 5/4-5 4 2-3
control - - 3 5/4-5 5/4-5 45 5/45 5/4-5 5/4-5 2-3
50 - 4 5/4-5 5/4-5 45 5/4-5 5/4-5 45 2-3
MMEP 100 - 4 5/4-5 5/4-5 5/45 5/45 5/4-5 5/45 3
100 25 2 5/4-5 4-5 4-5 2 4-5 2 2
50 - 35 5/45 5/4-5 5/4-5 5/4-5 5/4-5 5/4-5 3
DMEP 100 - 3 5/4-5 5/45 5/4-5 5/4-5 5/4-5 5/4-5 3
100 25 2 5/4-5 45 4-5 2-3 4.5 2 2
50 - 35 5/4-5 5/45 5/4-5 5/4-5 5/4-5 5/4-5 3
TMEP 100 . 3 5/4-5 5/4-5 5/4-5 5/4-5 5/4-5 5/4-5 3
100 25 25 5/4-5 5/4-5 5/4-5 34 4-5 2-3 2-3
10 - 2.5 4 4-5 4-5 2-3 4-5 2-3 2
Pekoflam 15 - 2.5 4-5 5/4-5 4 2 4-5 2-3 2
20 - 2.0 4 4-5 3.5 2 4 2 1-2
Table 6. Color fastness of PET fabrics UV-cured after dyeing
Agent APP Staining
Monomer applied Shade _ Sublimation
(%) (Joowm) Wool Acrylic PET Nylon Cotton Acetate
untreated - - 3 5/4-5 5/4-5 4-5 4 5/4-5 4 2-3
control - - 3 5/4-5 5/4-5 4-5 5/4-5 5/4-5 5/4-5 2-3
50 - 3.0 5/4-5 5/4-5 4-5 4 5/4-5 4 3
MMEP 100 - 2.5 5/4-5 5/4-5 4-5 4 5/4-5 4 3
100 25 2 5/4-5 4-5 4-5 2-3 4-5 2-3 2-3
50 - 2.5 5/4-5 5/4-5 5/4-5 4-5 5/4-5 4-5 3
DMEP 100 - 3.0 5/4-5 5/4-5 5/4-5 4-5 5/4-5 4-5 3
100 25 2 5/4-5 4-5 4-5 3-4 4-5 2-3 2-3
50 - 3.0 5/4-5 5/45 5/45 5/45 5/45 5/45 3/3-4
TMEP 100 - 2.5 5/4-5 5/4-5 4-5 5/4-5 5/4-5 5/4-5 34
100 25 2.5 5/4-5 5/4-5 5/4-5 3-4 4-5 2-3 2-3
10 - 2.5 4 4-5 4-5 2-3 4-5 2-3 2
Pekoflam 15 - 25 4-5 5/4-5 4 2-3 4-5 2-3 2
20 - 2.0 4 4-5 4 2 4 2 2
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