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Flame-retardant Finish of Cotton Fabrics Using UV-curable
Phosphorous-containing Monomers

Jinho Jang' and Yong-Kyun Jeong

Dept. of Nano-Bio Textile Engineering, Kumoh National Institute of Technology, Kumi, Republic of Korea
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Abstract— Flame-retardant cotton fabrics were prepared by UV curing of photocurable aqueous formulations of pho-
sphorous-containing methacrylate monomers and 2-hydroxy-2-methyl-1-phenyl-1-propanone as flame retardants and a photoinitiator
respectively, which is an environmentally friendly and energy-saving process. The characterization of the UV-coated cotton fabric
was made by ATR, TGA and limited oxygen index measurement. UV cured coating onto cotton fabrics reduced the first thermal
decomposition temperature and mass loss as well as increase in the amount of char residue compared with the untreated cotton
fabric presumably due to modified thermal decomposition process. The LOI values up to 28.5 and 27.2 were obtained by the UV
curing of MMEP and TMEP respectively. The treatment was durable to five laundering cycles, which was more prominent in the

case of trifunctional TMEP treatment.
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Scheme 1. Molecular structures of finishing agents.
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Fig. 1. Add on and add-on efficiency of UV-cured
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Fig. 2. Infrared spectra of uncured and UV-coated
cotton fabrics.



Fig. 3. SEM images of TMEP-coated cotton fabrics : (a) untreated, (b) 10%, (c) 30%, (d) 50% and (e) 100%.
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Table 1. TGA and DTGA data of UV-cured cotton fabrics with TMEP

First thermal decomposition

Second thermal decomposition

Monomer Char yield
applied Range (°C) piiG(ﬁ*C) lols\gaif%) Range (°C) pi;fcz% ) 1ozga?;) at 800°C (%)
Untreated 329~408 391 76.7 - - - 8.9
MMEP(10%) 257~323 306 50.0 323~432 368 10.4 11.5
MMEP(30%) 244~296 287 31.2 296~424 334 17.3 20.7
MMEP(100%) 245~301 274 28.2 301~420 320 229 31.1
TMEP(10%) 262~314 289 40.2 314~437 356 13.9 32
TMEP(30%) 257~305 282 34.1 305~441 355 219 10.4
TMEP(100%) 258~317 294 36.4 317~440 344 19.5 26.6
Eohvbed A2 v e el TN D o)l dEAl AE Rt FHREE @A) A
ol s T Ak Al AL A3 2%k =748te] MMEPS TMEPR A 2] 3h W 2)
g ] o] Qlo] g R Gaet Zhul 2 2o Ay d?ﬂ*“%]*t 7y7} 28594 272 o & A}
= oA dws) 2o AYARI WAHA & saspdel Rojme & 5 gt
woll &7k wopx|= ZlolaL, ofak ddl= A b S IR AR N4 AS 2] A A sl
g EshEo]l aLollA ThAl disiEY] WiEoR og) j00)47kA] Zrkekait) o) Ae WAl e
Atz ) o]e} FAlM didl & Bg ghAsto] olo] A& 4 o] Za|uelelAlLs & A Elo]
7t =49 Fs A WS ® ol HAH W 2o Zu) ggzkey spawEgo os eha}
A IS Fol= Hl 7loe & ¢ Atk wel guke dxsle] AaE 2977 wiolt).
A A E9 FREskE o] kgl o3 Frts)

+ ] 800°CollA WAl e] AFEstEo] 4ol 8.9%
o] Aol v]&] TMEPZE A &|¥ HAEL AU 26.6%
A ZHFesbEe] &Fo] Frhshsith AT 10%
A sEo A Q8] FHFEskEe ool mA
g B} ke Ao Hol WAl w27 Y
Aok ol v gyfdo=r IR HAZE ulito]
= 7 A& Aol AT TMEPE. T A4
2o 52 Qs e dded A 9
Q1 MMEPZ 7} WA &9 g0 dE
A A7) vrolR| a1 sl &7 fHAshe e
ZIARE 100% A sl TMEPE % H 4
EHT i8] S 9A2%7F G 7HAsH]
=R Oﬂoﬂol 245°Co| A 301°Co|al ¥ 2%+
274°C| A 7 B3k 42 31.1% 7HA 5
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o] EAA T WA e 9l k) AeEs &

siet.

A

WedzbsE HWAEY] wades g<lsh] #sl
SHAIAF A A =9} residue number (N)E S A3

(Table 2). M| X & A &9 AL SE= 184

112 | gt ) 7}378}8] =] A 20H A 4%

Table 2. Residue numbers and LOI values of
UV-cured cotton fabrics

Monomer apﬁlgetgl(t% ) F Ne LOI
Untreated - 1.000 1.00 184
10 0.995 1.30 21.1

MMEP 30 0.923 2.52 23.7
100 0.332 10.53 28.5

10 0.904 0.40 21.9

TMEP 30 0.704 1.66 232
100 0.226 13.22 27.2

Table 3. Laundering durability of flame-retardant
fabrics

Agent applied Laundering cycles

Monomer

(%) 1 3 5
Untreated 0 18.4 18.0 184
10 20.6 20.6 20.2
MMEP 30 232 22.8 22.8
100 28.1 27.6 27.6
10 219 21.5 21.5
TMEP 30 232 232 22.8
100 27.2 26.8 27.2
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