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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 methacrylates 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 flame 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-retardant PET fabrics was not affected in the case
of UV curing of 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.
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TMEP : Tris[2-(methacryloyloxy)ethyl]phosphate
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CI Disperse Red 60

Fig. 1. Molecular structures of finishing agents.
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fabric R
I /0
I
Fig. 2. Continuous UV irradiation apparatus.
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Table 1. Add-on and add-on efficiency of UV-cured PET fabrics

1 APP undyed PET dyed PET
Monomer Agent applied(%) (%owm) AC) AB(%) ACH) AE(%)
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
°3g e A ST Aod Ag= 82 LR A &AMl wE PET A&
7140l =e|ghets 2o ofai Qs el ¥ B AlE WA
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uv o§]’ 'é‘ Lq] 7]‘ Xﬂ 1 U:]—_‘: al & 'E"/]' al O‘]X1 ol A & Pekoflam & §}011 '/]BH LOI7]‘
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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 - 23.2 238 232 224
MMEP 100 - 25.0 241 25.0 24.6
100 25 28.1 27.2 281 27.2
50 - 224 21.5 24 21.5
DMEP 100 - 241 23.2 241 241
100 25 26.8 259 26.8 26.8
50 - 224 219 24 21.4
TMEP 100 - 241 241 241 241
100 25 27.2 26.8 272 26.8
10 - 20.6 20.2 238 21.5
Pekoflam 15 - 211 20.6 237 224
20 - 224 21.9 241 23.2

untreated PET : 20.6
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ﬁ‘rb ﬂxl ottt sk APP7 } 3
A& U}zh}x]g D}E’cxﬂe
D} K/sa)m] A Fadhs 74% b ol
A G A iﬂﬂ APP7} bl s ] Al
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Fig. 3. Percent exhaustion of PET fabrics UV-cured
before dyeing.

Fig. 4. K/S values of PET fabrics UV-cured before
dyeing.
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WL K/Sgkel Ash7h ¥ & A a#ge] %
I APP Q7o) WAk W3tE 4R 7]ojstE A
o= Helth
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o o) Bstd G#A gsoly APPEY T
T AES 943t A=l vlE K/S7} eIl A3t HAAE B e F CL Disperse
t} 973 wadAs AesEs Wi 1200000 A Red 60= ¥ &9 A *ﬂﬁ}?— Table 3°] A
AxskaL 195°Cell A 437t o] FolA 7k Al o gakitt. Aol B35ty dAdE Ae 47
2ol PETS) W44 Wtz S0t agune 3 AdE L), AAEE)S PAEG)E 2
A% mWAA ST dRy] G & 9F T AR ST AAske) mA e st waw
& A gokrh ubd Aol Aad wekAR A W 0 el APPE E§ste] Aed A4 o
e AEE wW 2RHAG ADN A S8 Al paadn 490 A5y el o
A olgo] FE MG faly] WEoR ®Bolth  APPO 3 AxlelA At & AL o] x
At b A glo] Y AL A oA (0.8]/em?)  AelA K/S FA7F A3 A4 o] v APP &
Table 3. Colorimetric data of PET fabrics UV—cured before dyeing
Monomer Agent applied (%) APP(%owm) ALY Aa’ Ab” AE K/s
10 - 0.1 0.1 04 0.4 13.1
30 - -1.1 -24 -0.8 3.0 121
MMEP 50 - -1.1 -1.8 -0.8 23 12.5
100 - -1.2 -1.9 -0.8 23 9.8
100 25 -4.2 -6.7 -0.5 79 8.1
10 - -0.4 -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 14 11.5
100 - -1.9 -3.1 -0.1 37 9.2
100 25 -6.7 -12.9 -1.8 14.6 6.7
10 - -0.7 -1.7 0.2 1.8 119
30 - -1.3 -3.1 -0.6 34 11.0
TMEP 50 - -1.0 -2.7 -0.9 29 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 *, 44.8; a*, 61.0; b*, 13.8; K/S, 11.7

J. of the Korean Soc. of Dyers and Finishers, Vol. 20, No. 2 1 71 |



i

HER - B

[w=) (i

fol

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 21 2.7 10.6
MMEP 50 - -3.2 -4.6 8.3 10.0 104
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 9.6
30 - -1.3 -1.7 2.5 3.3 9.7
DMEP 50 - -3.0 -44 6.2 82 9.0
100 - -3.7 -5.8 4.6 83 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 -14 1.0 19 9.0
TMEP 50 - -1.3 -21 22 3.3 8.6
100 - -21 -3.3 21 45 7.9
100 25 -7.7 -12.6 1.0 14.8 5.6
10 - -0.6 -0.9 0.1 11 11.1
Pekoflam 15 - -1.0 -1.7 -0.7 21 11.6
20 - -1.0 -1.5 -0.3 1.8 11.5
& AT Aol AR lojsle oz B ®=7F05 WA 15w FFHAT o= A A
o g FdeA 719 AEe] wdvkEd s A W AlE] PETA =Y & 2B
350 AgR sz Table 40 AN @743 = F2 o] AYHEE AE g HITO
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Zheell oE 2 A Fof FIAEA Al AF AelE BEF stamst B WEA A5
Ho Frabgel el K/S AR ofet A3t ¢ A5t Rkgete Ao B S L] 4
A AA o] Aol 71E @R Al TFHN 9 dAEA e} BAGle] A A kA o
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Table 5. Color fastness of PET fabrics UV—-cured before dyeing

135S 2HEIS0l 01X

= g

Agent APP Staining L
Monomer ) Shade - Sublimation
applied (%) (%owm) Wool Acrylic PET Nylon Cotton Acetate
untreated - - 3 5/45 5/45 45 4 5/4-5 4 2-3
control - - 3 5/45 5/45 45 5/45 5/45 5/4-5 2-3
50 - 4 5/45 5/45 45 5/45 5/45 45 2-3
MMEP 100 - 4 5/45 5/45 5/45 5/4-5 5/45 5/45 3
100 25 2 5/45 45 4-5 2 4-5 2 2
50 - 35 5/45 5/45 5/45 5/4-5 5/45 5/45 3
DMEP 100 - 3 5/45 5/4-5 5/45 5/45 5/45 5/45 3
100 25 2 5/45 45 4-5 2-3 4-5 2 2
50 - 35 5/45 5/45 5/45 5/4-5 5/45 5/45 3
TMEP 100 - 3 5/45 5/45 5/45 5/4-5 5/45 5/45 3
100 25 25 5/45 5/45 5/45 34 4-5 2-3 2-3
10 - 25 4 4-5 4-5 2-3 4-5 2-3 2
Pekoflam 15 - 25 45 5/45 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 Staining
Monomer applied Shade . Sublimation
(%) (%oowm) ool 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 5/45 4-5 5/45 5/45 5/45 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 - 25 5/45 5/45 5/4-5 4-5 5/4-5 4-5 3
DMEP 100 - 3.0 5/4-5 5/45 5/45 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 - 25 5/45 5/4-5 4-5 5/45 5/45 5/45 3-4
100 25 25 5/45 5/45 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 - 2.5 4-5 5/4-5 4 2-3 4-5 2-3 2
20 - 2.0 4 4-5 4 2 4 2 2
v Ag 2 53 AYEE FAA0GE AL o] 2 GFAJ] MMEPO] APPE ZHA T 7
e - LOIgtol 281744 F7ksko] A7) 4 :@‘r*é < B3
ooES A9 A5 geAtEe A9 94 7
4. 4 & 3 BAO] B8 TRAHEA AnrE 0
A0 A8y ael 35 Az ga 5 58 A A UTAS AR, Pekoflame] 4
e A7 AE F Aol mel mggs m v AAHSR Rl S Jhy § A 94
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