
~~~t~l~b~,CtIt~t!~l 


tQl£)i.QQi~QMltcJttcJnMtn.ii~~tlY ? ~ 16 ~ i? ,~ rr, 
1& 

t-@~ifl~ttLUt-t~1 1 



t'@~'ifl~ttLUt't~l 
I 




M.~~n~rtLtljfl.!h~~!.~un1,IHI rtLQrtLW
J'p :r ~ 

~;Grt1£G M.fl.G~~l~L!iL~, fl.M t1.~ rtLt ~n.~I~~!.LU t1.1, ll!.LrtLQ rtLt ~fl.rl ~mrl~f111l£P n~JlJl!.~@rt1~ 
I " I f 

QM!.LlHHb1rtl ~Q11!ltrlt~lHnfl.t-~fl.G~~1~1 !'Grt1~GM~tn.lilkl t-~Qn ll.~lQ!'~·!.ull.1,L!~!.1L!.MnG 
p ~ p~"" Jr' "" ill,.., ~ .? " b I~ I u r" to 

t-Q~~l UL &rt£~U fL lQ :::~mH!.U t-~p fl.fl.l1t1.G !.I.W ~l~~.lH!.IA.~ ~ t-Q}i UUL &rlL ~ML U'U L& ~I':I 

fl~1Q !.~lUf11,L! ~!.lL!. tA t1.~t-G~~l:::~n~lw t-GPfl.f1.1'irtG!' ~um~~.l,g!.1A.~~~G}iuf!>l,fJ ~lJ'l-:::L!. ~1~ 

&t!.~ulh~f}1,nk'-mn.n.Q~~l~;Grt1~GM n~Jbg~Grtl~GM!.LUntfl.:::wG~~~L !.~l um~!.lQ 

:::~n Lrl 8:tQf1t-~lt~ '}GrtHHtQrt 't~t-~t-!.n~~!.LQt-G~rt,Qort,Qo1rtLt~t-G~~I':ILR.U~~Lt-Et:UL&UQt1. 

.. " 
t1.lf>Jb1!. ~Grtl~GM;UWJb1rt~~Ql1~!;f}t~~~Ln~rtLt~fl.~~~!.lU1'1. 1, ll!.LrtlQrtLt~~~;Grt1~GMrlt~ 
. " . 

L~t-G~t~n~fl.Q~~1!.lUrl~UG~1,L!Gl~QMl~t-G~~rtrtQm~t-~f1fl.~f1!.LUL~~l,t:rl,y.!; t1.L t-t~rlLfl.Q 
" " rtl Q1, rttQ Ii1, LIA.t-Jb ULrtrlG nL nfl.Jb~~!.LU1'1.1, lJ!.LrtlQrtLt~rtlAlHrtr.P !.G~1QQmGMLH I lil. "Q ~ t1i ; I't) Pf"" ~ I' b" 

http:nfl.Jb~~!.LU
http:n~rtLt~fl.~~~!.lU
http:m~~.l,g!.1A


II 

ABSTRACT 

Polyester fabric generally has poor moisture absorption leading to the feeling 

of uncomfortable in wearing. In the present research the property of polyester fabric 

was modified by coating the fabric surface with high moisture absorbing polymer 

using the admicellar polymerization technique. The effects of var)"~ng ruonomer, 

surfactant, initiator and electrolyte concentrations on the polymerization process were 

studied. The coated p'Jlymc; was analyzed using Scanning Electron Microscope and 

Infrared Spectroscopy. The results confiIID that the polymer was su.ccessfully coated 

on the fabric by admicellar polymerization. The treated fabric was found to have 

iacreas~d mois~ure absorptiun after the i:reatmen~. 
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Step 3. Polymer Fonnation 
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Step 4. Surfactant Removal 
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1 = Surfactant, M = monomer, I = Initiator, P = Polymer 
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3.1 t1THfllJ 

3.1.1 lJtl'W'tHlJtl1" 

tlJ~(ltlJlilfl1t(l\Pl (MMA) (99%, Merck) 

3.1.2 ~ld'l'!J~mV1fl11tn~'VHliltlJtl{l1tCJfi'W 

2,2' ttl lCJfihrihVib l'U l\Pl 1 " (AIBN) (99%, Aldrich) 
<9 .,. 

3.1.3 'ffl1(l~UH\Pl'l~1 

l~t~fl9fm'U'W;W~(l hJiJflUtl9f~ (DB SA) 

o ~ " 3.1.4 'ffl1 (l::;mVt1'l'l11'UlJtl'W tltlJtl1 

".,.ttlli l;utC(lfltl gtl(lbl 

""" "3.1.5 ~1'V'ltHH~'fft\Plm 
s: • 

'" gI ~ tI QI' 9l 0 ';J old ~ 
f1 tJ 'U 'VI 1f)1 1 'VI ~ (l tl 'I m'V'l t:l (l ttl 'ff ~\Pl ~1 ~::: (l flClftl ~ lV 'W 1 1 tl·hI 11 tl W'11 fllJ 95 tl 'I ft'1cu q ,. .. . I".do 'j/ ~ QI~/~" &~ .~QI'Q" ~" 

t1fm9fVbI'WWlmtl'lCJffl~lb'V'ltlm'l \m~l':i (l~U'i 'l~I'lHl'VIV'l\Pl~fll~ tlv'U'W r-ilt:ltlfl t Ml1lJ~.. 
"' ....3.1.6 'ffl':it\,llJfI'W 

"l"'i """" ~l """" '1 d "l" "l'lm~ tg 1~1fl(ltl1fl!'UlJ'U'U, m~ '\..!\Pl1fl!'UlJ'U'U, L9H~VlJfl(ltl t1~, !\Pl\Pl1::: tg 1~1 

vbm'U 

dt ~ ~ c! 
3.2 lfl·H)~lJtl't1H1't1mHlIrVl~ 

3.2.1 Hot plate and magnetic stirrer 

3.2.1 Air circulating oven 

3.2.3 Shaker water bath 

3.2.4 Scanning Electron Microscope JEOL, model JSM 2590+ (Joel Ltd., Tokyo, 

Japan) 

3.2.5 UV-spectrophotometer model Shimadzu 2550 

3.2.6 DSAlO Contact angle measuring instrument, model DSA10-Mk2 TIC (KRUSS, 

Gennany) 

3.2.7 FTIR-spectroscopy model Nicolet 

3.2.8 BET surface area measurement model Quanta chrome Autosorb-l 
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3.3.2 fl1:il11Utl~ClfmlJ'lI''W V Clf1'YlVlJ (Adsorption isothenn) '\IV.:JfflJMlllHIPl.:JH111lJlJu'j~'il(1lJ. 
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tlH~.:lf'h, ffUft:;mfJfll(1fll\9ni(1l'1', lJtl'WtlllJtl{ U(1~ ~11:;':j1.l~'n~fJl(1.:Jl'W'\I1~Un1'\1'Wl~ 30 
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m'UfllJutu'VI.f1iJ~ 30 U\lffW1HH~tJmll'Unm 15 i11lJ\l U~11~lJmlrl1.f1iJt1J'U 75 U\lffWlf(ll~m,.
q q cu q cu 

• • I iI 

11l'Unm 24 il1lJ\lL-WUi ,rLnlOll1fimtJ1'V'lU~LlJU{1'JLClfi'U m1\l\llflir'UU1N1UUfl\llfl'U1IOlUtl1Ut11 

tjJ tjJ :.d ~ d ~ d ~ d ~ 0 j,/ 111 i 9J 9J d 
'Cl1\l1Ol1tJ'U1'VlUtu'VI.f1lJ 80 U\l'ff1LClf'ClLClftJ'ffLlJ'Un'Cl1 30 'U1'Vl 3 m\l L'ff'JllLL'Cl1'U1N1 bl1U'U 'VIUl1\l'Vl 

q '" 

Utul1.f1iJ 100 U\lff1bClfm~tI'ff. '" 

o'".d, 0'"I i "I "f" "" 
3.3.4 tll'J Hl blOl'J t'ClClfN1'VlNl'Utll'JLfI'ClU'UlOlltJYW'ClllJU'J 

o II) 1 "I o'".d, "f" 0'1 'I" "I 1 """" 'Vl1tll'J t~ ~'i b'ClClfN1'VlN1'Utll'ilfl'ClU'UlOlltJ'V'lU'ClLlJU'J ~tI b'If'ff1'J'Cl::;mtJtl'i1Ol Lg lOl'iflml'.ifl 

'" ~ "" "" 1 o'.d .:, 1.d "" Lm::;tl'i~Clf'Cl-n1'Jflfl11lH'UlJ'U'UIO lJm":i 'Vl":i::;tI::;n'Cl1 1,2 U'Cl::; 5 'If1 lJ\l 'VlUtu'VI.f1lJ 30 U'Cl::; 80. .. 
, V 

d ., "Ii IIJ""" d"f "" 0" .,
U\lff1LClf'C\1Clftl'ff 'VI iH \llfltll'J bg b IOl 'J b'ClClf'ff 'Cl1\ltl'i ~'Vlm 'Cl UUtlfl \llflN11Ol1t1'U 1'J U'U Utu 'VI.f1lJ 30. '" 

v , 
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q .. 

~ .,,~ cI .t::I. d'd ~ .Q. " 

3.3.5 tll'J 11m1::;'VI-n'CllJ'V'ltl'Cl llJU'J'Vllf1'Cl tI'U'U'U N1N1 

"" d.d "f """ 0' ., 1 'I" "I "" ~ 'V'lU'Clilltl';i'Vllfl'ClU'U'U'UNl'Y'lUnlU'ffll'lf)'i\l::;t;lfll:1'flIOlUOflm IOltl b'lHI'lI'l'J::; bg 11Ol'J111m'W 'V'lU.. 

.Q d'.d (V ~ tI ~".a .aI ~ ~ .d 
'ClllJU":i 'Vlt;lfl ftfl~UflfllJl\l!::t;l fl1Lm 1::; l1 lfW \'tflm fJ.:I tI'UVh1!'J~ml1 fl11'l 'i 'ff 1 fI tJ '!-Wfl'il1f1'U Nl'l'l.. .. Q 

, ~ .Q.'" ~ ;/,.." do. 
N1'U fl1 'i 11'1 'Cl U'U'V'l U'Cl1lJ U'i \l:: t;l fl1tfl 'j 1::;'VI en 1t1mH~.:I ll'Cl'Vl'J'iff'U elL'Cl fll'l 'j U'U U'U'lJ r.'fJ \l tl'i 110l.. . I 

v 
~ I Q,I Q,I 0 ~ 

3.3.6 tll'i 1IOlflllJlJ{1lJN'ff'U8\l'VItJlOl'U1iJ'UN I - - .----q 
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l~ri11llJ fflJ Hft'U U \l N1 nlJu1Vin.l ~ tI'U ~ll1ntl'Uu'Cl::; m1\ltll'J 111UtlIOl tlJLClf'Cl 'Cl 1{"I'l U~LlJ urI 'J 
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1:11 IIU q q 
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"W'YJ 4.3 U~~9HJ';nJ'lf'U \~ S:;l'Y1~lJ'UfJ ·HY1'HI~ll'.i~~ ,nniJ'UflWW"lflffl~Hln'l~illl1,mJ 30 ~~fl;cu q IIU 

19H'lI~Vff nm 15411m 

, 
'" 0 Co. oct <!I .,."

4.2 fll 'j lit)".il::i'H'VHltl I".8 ".in I~H\f)'lJ'U,,"~1~1 

I 9J tlQ 1 _I ~ 
fl" 1l1flfll'Vi tlltJ 1l1flfl" ~.:j \1 ~ 'YI '.i '.i fl'U m~fl~ '.i ~'UlliJ iJff~.:j f)',j l~ a 'l::i ffl1J fI ~ '.i I 1l1fl ~fI '.i ~ 'I• 

~QJ ~ .!i Q tI 'jI QQ 

fl'Uvh l1';;WcniJfl1m'CY1f1tillff~.:j1-1 HI-!1\! V'W ff1lll'.i mfl~~iJ'Vi ~mlJ~'.i ~ ~iJ'Wfl1rn'Vi~" 

<I SI."d lIJ <I." lIJ .;, ~ SI d0 

lfl'CY1~~'.i~1tJ11ilW~ tlJ191~m'.i'Vi~~llJ~ t':i191'lf'W tflff11'.i1l '.i'll~ 4.4 11fffl.:jffltJfll'l'.i1~1~1l1fl
<u 

lf1~~'lfl'U vJ '.i 11'.i ~ 'CY1'l1fl1~ '.i 'CY 1 fIiJ'U ~ ~'Vi~ ~ llJ ~1~ tl fl fft1f11l1fl N1'Vi ~~1~ ff11'l ~1~ ~1'U fll'.i 1fI ~~iJ'V'm 
<u 

~llJ~1~1tJm:;'lJ1U fll'i H~~ 'lJ1C)j'~ ~11'Vi~~llJ~ , '.i 191~'U 1mtJiJ1ViViJt1iJ m'tlfll'l'.i 1lJl~'.i ~ 1'W'U~.:j 

'Vi~~llJ~~llJ1ilfl~\~~ 1l1fl'CY1'tlfl~'.i1'ViiJ·;hii-wfllflfl~'U~ 1740 em'! ~~1~'U-Wfl~lflfl1l1flfll'.i 
~f1fl~'Ui'.:jiYfl'UvJ'.ill'.i~'U~~'Yt~fIl1u~u~ (C=O) 'U~~11~fIl1iJ~flc]fllJ~~ (COOCH) 'U~~'Vi~~ 

a.c::lt. J QJ .d ~ Q.I d.e:. ...1 Q ~, , ~1 & 
llJ1imlJ1i1fl'H~~ 'U~fl\11fl'U tJ~lJUtlUfll'.i~f1fl"'WHff~'W11'.i11'.i~lflfl'U'U 'U'b'1.:j 1500-700 em 9I.:j 

1i1Ufll'.i~~fl~Ui'.:jiYfl'UvJ'.ill'.iI'l'UV.:j C-O stretching vibration 1'W'lf1.:j 1270-990 em'! 'U~~ C-H 

bending vibration lU'lh.:j 1450-1350 em·! 1m~'UV.:l CH2 rocking vibration l'W'lf1.:l 810 u,,~ 750 

em 
., 

~ .:lfll'.i ~~ fl ~'U i'.:j iYfl'W vJ '.i 11'.i I'l ~.:j fl ~11 1~'W"mHU~ 'U ~.:j'Vi V~llJ~mlJ1i1fl11" I'l 1l1mm 
" 

fll'.i l 1f1'.i 1~..1 ~.:j'CY'.i'tl '~11 'ViV~llJ~~llJ1ifl1ml'ltlmfl~~iJ~.:jiJ'UN1'ViV~lflml'l~1~1vl1i11~f1 ilJ. " 
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AIBN :MMA = 1:5 
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~ .; 
fll'j~~9flJfl11lJ'lf'I.J (%) 

10 M HCl 10 M H2SO4 

~ 30°C ~ SO °c ~ 30°C ~ So°c 
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APPENDICES 


Appendix A Calibration Curve of Standard DBSA 

Procedure: 

The standard solution of DB SA in distilled water was prepared from stock 

Solution of 5 mM. in volumetric flask 50 mL. The amounts ofMMA in standard 

Solution was measured by a UV spectrometer at 224 run. 

Calculation of a molar absorbtivity of DBSA from the calibration curve 

A =cbc 

When, A = Absorbance 


c = The molar absorbtivity (L morlcm- l) 


c = Concentration of solution (mollL) 


From the equation cf calibration curve, the molar extinction coefficient of 

DBSA is the slope 0; the calibrati()11 curve. 

At 224 run; 

Y = 11551x + 0.128 

Therefore, the molar absorbtivity of DBSA at 224 run is 1.1551 x 104 L mor lcm- I 

Table Al Absorbance values of the stnndard DBSA 

Absorbance 
[DBSA](IlM) 

I II III 

5 0.179 0.185 0.182 

15 0.291 0.305 0.298 

35 0.545 0.541 0.543 

55 0.760 0.770 0.765 

75 0.985 0.993 0.989 



I -, 

09. J, 
0.8 ! 

! 

I 

I 

I


0 .7 . 

~ 0.6 
@ 
-e O.S 
0 y = 11508 x - 0.0055(/) 

..0 

~ 0.4 , 
 R2 = 0.9999 

03 j 
0.2 

~0.1 'j 
I 

o j 

O.OOE J .oos- 2 .00E- 3.00E- 4.00E- S.uOE- 6.00F- 7.00E- 8.00E- 9 .00E
+00 os 05 05 05 0) OS OS 05 05 

Concer.tcation (Iv!) 

Figure Al Calibration curve of the standard DBSA. 



APPENDIX B Determination of Equilibrium Adsorption Time 

The Calculation of [DB SA] equi can be calculated following this equation. 

y = Absorbance 

x = [DBSA] 

x = y / 11508 M 

The 0.2 mL supernatant was pipetted and diluted with distilled water pH = 4 in 

volumetric flask 25 mL so, [DBSA] equi can be calculated from 

ClV I = C2V 2 

X = C I = [DBSA]nask . VI = 25 mL 

[DBSA]fi = C2 = [DBSA] dyed pot . V2 = 0.2 mL 

C2 = (x x 25)/0.2 M 

Calculation of the amount of adsorbed DBSA on polyester fabric 

[DBSA]ads = {([DBSA] ini - [DBSA]ti) x V}11000 

Adsorption Ilmolig PES = {([DBSA] ads x 60)/lOOO}/weight of fabric 



----

Table Bl The equilibrium OBSA concentration at various adsorp~ivIl time 

Time Exp. II. Exp.I. I 


[DBSA]PES I
[DBSA]equiAbsorbance [DBSA]equi [DBSA]PES Absorbance(h) 

0.00614 6.08E-065 
 0.694 6.03E-060.00609 0.699 

8.89E-068 
 0.686 0.00601 1.04E-05 0.694 0.00608 

1.05E-0510 
 0.686 0.006050.00601 1.04E-05 0.691 

15 
 0.678 1.04E-050.00592 1.47E-05 0.691 0.00605 

20 
 0.679 0.00593 1.35E-05! .42E-05 0.685 0.00598 

25 
 0.677 0.00591 1.55E-05 1.38E-050.685 0.00598 

0,67840 
 1.4E-050.00596 1.50E-05 0.685 0.00598 
I 


~-

Table B2 The amount of adsorbed nBSA at various time 

1. II. 
I 


AverageI 
 :-~-I 

Time (h) SDrOBSAlpES [OBSA]pss [OBSA ]PES 
I 


(Ilmollg PES) (Ilmol/g PES)(Ilmol/g PES)
I 


6,0 5 
 5.5 55 
 0.7 
-

9,68 
 8.R 1.110.4 

10 
 0.110.5 10.4 10.4 

. 13,315 
 14.7 14.0 0.9 

20 
 12.4 14.2 1.313.3 

25 
 1l.6 15.5 2.713.5 

40 
 15.013.3 1.214.1 
_ .- -----'------ 
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APPENDIX C Determination of the Effect of Electrolyte on the Adsorption of 

DB SA on Polyester Fabric 

Table CI The equilibrium DBSA concentration at various NaCI concentrations 

[NaCI] 
Absorbance 

(M) 

0 0.701 

0.05 0.698 

0.075 0.693 

0.1 0.687 

0.125 0.683 

0.15 I /).679 
-~ 

I. 

[DBSA]equi 

0.00633 

0.00630 

0.00625 

0.00618 

0.00614 

0.00610 

[DBSA]PES 

6.10E-06 

7.71E-06 

1.04E-05 

1.43E-05 

1.60E-05 

I 1.82E-05 

Absorbance 

0.689 

0.694 

0.684 

0.685 

0.683 

O.6G6 

II. 

[DBSA]equi 

0.00614 

0.00619 

0.00608 

0.00609 

0.00607 

0.005R8 

[DBSA]PES 

6.27E-06 

7.95E-06 

1.0gE-05 

1.38E-05 

1.65E-05 

1.89F-OJ 

Table C2 The amount of adsorbed DSSA at various NaCI concentrations 

Average I1. Adsorption II . Adsorption 
Adsorption SD 

[NaCl] (M) (flmollg PES) (flmol/g PES)I 

(flmol/g PES) 

0 0.4! 1.311.6 11.6 

0.05 0.5 ILl 1111.3 

0.075 10.5 1.410.6 11.3 

1.414.3 0.1 14.1 13.4 

0.125 14.9 115.1 14.4 

0.15 17.6 0.117.7 17.7 



Appendix D Determination of the Adsorption Isothe:-r.-. 


Table D1 The equilibrium DBSA concentration with 0.15 M NaCI 


Average 1. II. 

SDI [DB SA] ini [DBSA] equi[DBSA] equi [DBSA] equi 

(11M) (J.lM)(11M) (J.lM) 

10 0.19.2 9.39.4 

0.350 46.346.2 46.6 

0.9100 89.1 88.487.8 

500 447.7 3.8445.0 450.5 
-.--.-

11.11000 915.9 908.0900.1 

10.21300 ! 212.R 1205.611 ~8 . 3 

17.41500 1369.21381.5 1356.9 
-

2000 18348 1823.0 1829.0 
-

I 8. 3 

4000 3.9 3782.2 3779.4 3785.0 

5771.Q I 5801.2 20.7 I6COO 5786.6 
I I I 



Table 02 The amount of adsorbed DBSA at equilibrium with 0.15 M NaCI 

I. II. Average
[DBSA]ini 

[DBSA]PEs {DBSA]PEs [DBSA]PES SO(11M) 
(Ilffioll g PES) (Ilffioll g PES) (Ilmol/g PES) 

10 
 0.21.6 1.2 1.4 

50 
 1.7 0.11.8 1.6 

100 
 0.33.0 3.4 3.2 

500 
 0.46.7 6.46.1 

0.91000 
 8.5 9.29.9 

1300 
 1.110.9 12.4 11.2 

1500 
 1.513 .9 
 16.2 15.1 

2000 
 0.715.6 16.7 16.2 

4000 
 0.417.4 17.116.8 

6000 
 1.415.2 17.3 16.3 
'-  -



Table D3 The equilibrium DBSA concentration with no salt 

II. AverageI.
[DBSA]ini 

[DBSA]equi [DBSA]equi[DBSA]equi SD(J.1M) 
I (Jlmol/g PES) (J.1M) (JlM) 

0.110 9.5 9.69.7 
I 

50 48.0 48.0 048.0 

0.9100 96.7 95.4 96.0 

3.5500 492.2 487.2 489.7 

1.91000 958.1 960.9 960.0 

14.2 1300 1204.2 1224.3 1214.3 

8.91500 1393.3 1380.6 1386.9 
-. 

2000 18.31873 .3 1847.3 1860.3 

4.24000 384i .3 3847.3 3844.3 

6000 5838.7 5844:s-i 584l.8 4.3I I 

Table D4 The amount of adsorbed DBSA at equilibrium with no salt 

! 
Average1. II.

[DBSA]ini SD[DBSA]equi [DBSA]equi [DBSA]equi
(J.1M) 

(J.1M) CJ.1mol/g PES)(J.1M) 

0.310 0.6 1.1 0.8 

050 0.9 0.9 I 0.9 

0.2100 0.9 1.2 1.1 

0.5 500 1.1 1.8 1.5 

1000 5.4 0.25.1 5.3 

1300 1.410.5 8.5 9.5 

1500 0.911.1 12.5 11.8 

2000 1.310.8 11.712.7 
-

4000 0.211.5 11.611.8 

6000 12.1 0.211.811.8 

I 



APPENDIX G Contact Angle Measurement of the hydrolyzE:!d PMMA-coated Polymer Fabric 

Table G 1 Contact angle of the hydrol yzed PMMA-coated polyester fab ,'ic at various conditions 

Condition Contact angle 8, degree 

Reagent Time (h) 1 2 3 I 4 5 T 6 7 8 9 10 Average 

1 
116.1 

112.9 

121.6 

125.5 

120.2 

115.3 

117.4 
-

114.5 

113.5 
- --

11S.9 

112.9 

113.S 

118.7 

120.3 

113.5 

116.4 

114.9 

112.9 

113.2 

113.4 
117.3±3.9 

10M HC} (30°C) 2 
114.1 

115.7 

115.1 

113 .S 

11S.8 

111.9 

114.4 

115 .8 

111.7 

119.7 

123.6 

120.8 

114.1 

113.2 

119.0 

118.4 

118.6 

114.6 

116.5 

116.2 
116.3±3.4 

5 
114.4 

111.1 

112.6 

111.2 

111.9 

112.8 

114.6 

113.4 

111.3 

119.4 

111 .0 

11S .2 

112.6 

112.6 

114.1 

114.1 

113.5 

113 .5 

116.6 

116.9 
113 .3±1.7 

I 

1 
112.4 

111 .8 

110.7 

110.6 

116.1 

116.9 

115.7 113.1 

113.4 I 11'5 .2 

116.5 

112.7 

111.1 

113 .6 

113.2 

114.8 

112.0 

111.0 

114.9 

115 .6 
113.6±2.1 

10M HC} (80°C) 2 
112.0 

109.8 

113 .5 

110.0 

I! 3.9 

112.0 

113.2 1111.4 

113.2 114.3 

111.8 

115.7 

114.0 

114.2 

116.4 

111.6 

116.6 

110.9 

108.8 

110.0 
113.2±2.3 

5 
109.5 

112.5 

116.1 

115.6 

J 11.6 

112.3 

109.3 

111.0 

116.6 

109.6 

114.0 113.0 

114.3 113.2 
I 

112.6 

112.6 

112.7 

113 .5 

112.0 

115.2 
112.7±2.4 



~~~~~~~~I 

Table G2 Contact angle of the hydrolyzed PMMA-coaled polyester fabric at various conditions 

Condition Contact angle e, degree 

Reagent Time (h) 1 2 3 4 i 5 6 7 8 9 10 Average 

109.9 110.9 116.0 110.71106.5 107.1 117.7 119.4 113 .9 11 2.6 
10M H2S04(30°C) 1 e- 112.5 ±4.3 

108.2 1: 9.9 11 0.1 112.6 113.5 118.4 108.6 110.5 111.0 114.2 

2 115.0 1 !2.0 118.1 114.6 111.7 107.7 106.2 111.8 108.4 110.9 
111 .6±3 .6 

116.2 113 .0 1J0.0 116.7 113 .5 1J2.4 106.2 106.5 107.9 109.8 

110.8 1] 5.7 113.8 112.9 107.9 112.4 110.8 113.2 111.4 104.4 111.3 ±3.2 
5 

112.3 116.4 111.6 115.2 114.3 112.5 111.3 110.3 110.3 112.4 

1 * * * * * * * * * * , 

10M H2S04(80°C) * 
* * * * * * * * * * 

2 * * * * * * * * * * 
* 

* * * * * * * * * * 
I 

* * * * * * * * * * 
5 * 

* * * * * * * * * * 
- -

* The contact angle cannot be measured because the water droplet disappeared immediately. 
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APPENDIX H Moisture Absorption Measurement 


Table HI Moisture absorption of the hydrolyzed PMMA-coated polye~tcr fabric at various conditions 


Weight of F abiic(g) Moisture Averagl:
Hydrolysis No -- 

Fabric Before I After Drying Regain Moisture SD 
time 

Drying I II III (%) Regain (%) 
.

1 0.8098 0.7517 0.7516 0.7515 7.64 
Cotton - 7.72 0.10 

1 0.8014 0.7435 0.7440 0.7440 7.79 

1 0.7830 0.7792 0.7788 0.7788 0.54 
Polyester - r-  0.55 0.00 

I 2 0.7861 0.78J4 0.78d 0.7814 0.55
I 

PMMA 1 0.8098 0.8083 0.8049 0.8052 0.61 
- 0.60 O.W 

coated fabric 2 0.8012 0.7971 0.7966 0.7974 0.58 

1 0.8163 0.8119 0.8113 0.8112 0.63 
1 h. 0.63 0.01 

2 0.8258 0.8215 0.8208 0.8207 0.62 I 
I 

PMMA-coated fabric 
1 0.8145 0.8105 0.8094 0.8092 0.65 

hydrolyzed 2 h. 0.34 0.02 
2 0.8080 0.8039 0.8034 0.8030 0.62 

by 10 M HCI at 30°C 
1 0.8185 o.e 143 0.8138 0.8137 0.59 

5 h. 0.60 0.01 

I 2 0.8077 I 0.8036 0.8030 ~.80=- 0.60 
L ___ '-



Table H2 Moisture absorption of the hydrolyzed PMMA-coated polyester fabric at various conditions 

Hydrolysis 
! Weight of Fabric(g) 

Fabric 
time 

No. After Drying 
Moisture A verage Moisture 

Before Drying 
SO 

I l II III 
Regain (%) Regain (%) 

1 0.8225 0.8175: 0.8173 0.8172 
1 h. 

0.65 
0.63 0.05 

2 0.8174 0.8128 0.8127 0.8127 0.58 
PMMA-coated fabric 

1 0.8182 0.8133 0.8133 0.8127 0.68 
hydrolyzed 2 h. 

2 0.8204 0.8 }()O 0.8153 0.8152 
0.66 0.03 

0.64 
by 10 M HCl at 30°C 

I 1 0.8199 0.8152 0.8145 0.8144 0.68 
5 h. 0.70 0.03 

2 0.8022 0.7974 0.7970 0.7965 0.72 
I 

1 0.7915 0.7874 0.7868 0.7867 0.61 
1 h. 0.62 0.01 

2 0.8047 0.7999 0.7998 0.7997 0.62 
PMMA-coated fabric 

hydrolyzed 
1 0.7763 0.7710 I 0.7707 

2 h. 
0.7707 0.72 

2 0.7820 
0.72 0.01 

0.7774 0.7765 0.7765 0.71 
by 10M HCl at 80°C 

1 * * ~ * * 
5 h. * * 

2 * * * * * 

* The fabric was destroyed in these conditions. 



Table H3 Moisture absorption of the hydrolyzed PMMA-coated polyester fabric at various conditions 

Hydrolysis 
Weight of Fabric(g) 

A verage Moisture IMoisture 
Fabric No. Before After Drying SD 

Time Regain (%) Regain (%) 
Drying T T II III 

1 0.7882 0.78J3 0.'1836 0.7834 0.63 
1 h 0.63 0.00 

PMMA-coated fabric 2 0.8030 07980 0.7980 0.7984 0.63 

hydrolyzed 1 0.8115 0.8072 0.8069 0.8070 0.57 
2h 0.59 0.02 

by 10 M H2SO4 2 0.7994 0.'1947 0.7946 0.7946 0.060 

I at 30°C 1 0.8088 0.8050 0.8051 I 0.8052 0.60 
5h I 0.62 0.01 

2 0.8062 0.8015 I 0.8012 0.8015 0.62 

1 0.7768 0.7730 0.7715 0.7716 0.69 
1 h 0.70 0.01 

PMMA-coated fabric 2 0.R056 0.8005 0.8003 0.8000 0.70 

hydrolyzed 1 0.7989 I 0.793) 0.7936 0.7931 0.73 
2h 0.72 0.02 

by 10 M H2SO4 2 0.8040 0.7987 0.7985 0.7984 0.70 

at 80°C 1 0.7998 0.7942 0.7932 
r--

0.7932 0.83 
5h 0.87 0.05 

2 0.7852 0.7786 I 0.7781 0.7781 0.91 
- - '-----
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