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Continuous Surface Treatment and Dyeability of PTT
Film via UV/O ; Irradiation
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Abstract— Continuous and intense UV irradiation on PTT film using two types of UV bulbs at different
irradiation power level was carried out to modify surface characteristics of the film including zeta potential,
wettability, surface energy, and dyeability. ESCA analysis of the irradiated film showed higher O/C ratio than
the untreated film indicating photooxidation of outer surface layer. ATR analysis showed that the ester bonds were
broken and some new groups wetre produced such as carboxylic acid, phenolic hydroxy, and other esters, implying
that ester bonds of PTT was responsible for the observed photooxidation effect. The surface of the treated PTT
film became more hydrophilic and wettable to water, coupled with increased surface energy. Polar component of
the surface energy increased and nonpolar component decreased with increasing irradiation energy. The treatment
also decreased zeta potential of the modified surface and nanoscale roughness increased with increasing irradiation.
The dyeability of the treated films to catonic dyes was significantly improved by electrostatic and polar interaction
between dye molecules and the anionic film surface. The UV irradiation seems to be a viable polymer surface
modification technology, which has advantages such as no vacuum requirement and continuous process unlike

plasma treatment.
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Scheme 1. Molecular structure of CL Bas1c Red 13

/ BRI TR £ 174 F157(2005. 2)
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UV/Ozone ZA}e] ]38} PTT

Table 1. Surface energy components of test liquids
for contact angle measurement
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Scheme 2. Continuous UV/O ; irradiating machine.

o] F FARES 719 gdapAnt,
30nme} 350 ~400nme]| 4] F A} wphed o
Zl Zloleh. HYL 23717 418 dlzax
185, 254, 265, 303, 313, 365nm ©] %}-2] 417} 405 <}

436nm 59 7HAEAlS HAA 7L DY A3

240 ~
&

=

G Wbl esme) 2 Ege kAR
Ao B3] 3650me] Wdo] 71 Z4sic). 340nm

o] Apelale 352 Kjmol 2] ool sjwksls] o
el PTTS] CC, C-08}t CH 48 F 340nm ©]
sle] Ak Ald] o AwkE 4= glon, =A%
Alell wle} F7] F Absel] ofsf whAIg oEe
254 o) A9 e Frshel dFEF Ak LA
A|7]7] el 2pe] AT e 2lsf PIT #2}2
Hada) A7 dofd = 9 2 Zpe)Ad 2Abel
g EAe7} 7Pssic) M0, weba PIT 252
UV/IO; A2 olsled C-C Adto] Avke . 213}
7t depdAArt viAe) PIT A5 olwer]vt
Atz AEsS} FERAy] S A5717)

Skl dE mlel Ala: el

o T

gl 6, ol Falsh) Fio) T B 0
%t} Fig 12] ESCA spectracl|x] 8- 4= glf2o]

HE o
=

Ae] ol mlal FAb A2l ®l FAAA 7} &
7hgell w2l AbA(O) o] AdiH oz Sbst
I glew] o]Z Azl Table 29} ok =24l
ARl 119 Jem' A F7hdel wel whel o
T AAae] gepo] oF 0= Fvlske Al o
T lom] 1 o] Ate] FAbRkllA] AbadEke] Aha
s A FAbEke] A AA| ol mrle] AR
opzl mre] oA &I} WAB] wElE B
olck. spekAql 24| HshE Falsly] $8 <
E%Ho| thaf ATR spectraZ Fg. 2o vJehyglch

Fig. 32 xg] "Eo HatE o  EE BF
spetaL vlale] 7o FHES ARsle] 22 &
HEg ook mlAE] PIT 52 G4 olze=
Zgho] 1710, 1243, 110lem ' o4 77+ C=0, C-O-C,
OCC 2| A5AlES wolaL glgol whated, Al2f%l

1o =

e

P

ot

¢

J. of the Korean Soc. of Dyers and Finishers, Vol. 17, No. 1(2005. 2) / 9



10 AR 5

untreated
1.19 Jiem?

Cis

Counts

1000 800 600 400 200

Binding energy (eV)

Fig. 1. ESCA spectra of UV/O; treated PTT films .
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Fig. 3. Subtracted ATR spectra of UV/Os3 treated

PTT films.
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Table 2. ESCA analysis of irradiated PTT films
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Fig. 4. Contact angles of UV/Os; treated PTT
films with the amount of UV dose.
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Fig. 5. Surface energy of UV/O ; treated PTT films.
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Fig. 6. Effect of irradiation power on surface
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same UV dose.
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Fig. 7. Effect of UV dose on zeta potentials of
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Table 3. Roughness parameters of untreated and trea-
ted PTT films

Roughness (nm)

UV dose peak A
o, average root mean —to-valley
Vem™ "Ry suare(®Ry) (Ry)
Untreated 2.6 34 176
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48 76 102 47.2
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