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Abstract: Although para-aramid fibers poss higher mechanical properties, they show very low resistance to sunlight
exposure. This paper studied on the effect of nano-sol coated TiO, to improve the photo-stability of p-aramid fibers. Titanium
dioxides were prepared by sol-gel method from titanium iso-propoxide at different R ratio (H»O/titanium iso-propoxide). All
samples were characterized by XRD, TEM and UV-vis spectrometer. The mechanical properties of p-aramid fabrics by TiO,
nano-sol coating before and after sunlight irradiation were measured with tensile tester. XRD pattern of titanium dioxide
particles was observed by mixing phase together with rutile and anatase type. The results showed, after sunlight irradiation,
the decreased mechanical properties of the fiber. Furthermore, the sunlight irradiation obviously deteriorated the surface and
defected areas of the fiber severely by photo-induced chain scission and end group oxidation in air.
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Figure 1. Preparation of p-aramid fibers coated by TiO»
nanosols.
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Figure 2. Particle size of TiO, nanosol according to the
amount of added TTIP.



TiO: sol-gel &0l 28t mi2t of2io|= MFol LHEY S

2 AFolA AR SR, TTIPY EH] R(H0/
TTIP)o] 1102 § HF 2z 27| 20nmo] .o
TTIP S¢lao] Wold42 giate] 271 27} 30m,
45nm, 60nm, 70nm, 110nmZ Z7}sglch. shAuh,
R-5002 TTIP RS 2744719 93 4 §
92 FAA W Folee] B AFoN A
A g Ao Aevt gl = Fohe TIOE A
A 4 ¢k E3E Figure 2 (b), (o)A B u}
o o] TTIP ikl woldss Axa7)7t 4
A REFAT, FUFL gaAsE A2}
5 o QyskA AEYeH, 9 2719 BEw
7h B A& 2719 HlwA @ol] #2H AL &
Zst9 . wakA TTIP molar ratio’} AXHA 7}
28 A bulkystA o] FolA 4R =7|7F A
Aw, S} YRR TTIP Bwl7h 2ol R
7} AEeteo] ke 271 HopAc

3.2 TiO, LI-EQ| XM X 85

Figure 32 #2|% 9lof oF 0.lmm¢] AT F7
2 TiO, YeEd Z9T 7 543 A A A4y
= UEd Zojth. UV BY %(280~320nm)
o o8] A= 7] wEof F2|THT<10% for A<275nm)
o gt UVAtd 45 AlQdsta 1 oo =3
FHolA EHstAh fEwo] Jdsts UVEDR
T 10%u]g o]5te] F9Ql A=275nmof|A] A=350nm
742 8] UV-AQ 9] = TTIP FEYsFe] 7+
T5 I 4ol &% fadshe AFE BAY ol
A= 3717} AeeE Oy Fug 22U Hof
@"i st} A G Ho Absb/Aid, F

T 237t F o Ao yedtia & 5 gl

E}“’) sk, TTIPY] Egofl 23t xpole S5}
Uehts 3ats ofy7] wjio 5o Y T
% IFE A=(solid contens)of] 27 A A5
3 AHE Folelor & Aoz AZEg?.
3.3 TiO; LI EQ| =EN

Figure 4= TiO, A|29] XRD wfjgl& WERL ot
TTIPZ} 11094 6022 TTIPS] E¢lTFo] 7159
utel XRD oA rutile 4] AP 274 F71
7b BRI 15-23°04 Hol= 4nket Has
Aaol ZE f7lEol 71A%. oF 25°5 FA
S 2 3t XRD F 339 7k schererr W3 4)(D=K
MBeosB)oll A-gsto] ARES Bt YA Z71E A
Abshict.

129

R(H:O/TTIP)ZFo] 1109 wf, A2E Ti0,9 = 7
5L anatase A(JCPDS card)¥} & |3} T}

H,O/Schererr WA Ao D= Hod AR F7]9]
I, K F8 9AK089), r= AR XA R
(1.5406 A), p= WHZLZ(FWHM), 183 0= FHdj
2049 BMztolth. XRD # 29 WIAlE 7t
2 Table 19 et R(HO/TTIP)ZEe] 110, 90
T 602 W, TS| W YR A7) HFH BA
ol YJEREZEE(20, 45, 110nm)2t= th2A 22t 55,
767 109nmz = xpo]2 Ho|A QkgrA|ul 9
TEZLT BN npRsA 2R TTIP £esko] Z7}
A5 e 277k rksle Aol vertc
anatase (101)WH (25°), rutile (110)H (27.5°) 39
M| 718} anatase$}t rutile®] Al w3 A7 HE
Table 2¢] YeYSlct. RHO/TTIP)Zo] 11094 60
o7 Z7184Z anatase Aol HSE rutile A9 H]
(Iraio/Iagon)s 091, 2.053+ 4.198 2734}

uv-B uv-C

100

80

@
[=]
L

Trasmittance(%)
8

20

Wavelength(cm'w)

Figure 3. UV/VIS spectra of TiO, coating on glass
substrate at different H,O/TTIP molar ratio.
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Table 1. Composition(molar ratio) of starting materials used in the experiment

Sample Molar ratio Amount of chemicals in molar ratio to alkoxide Alkoxide
number R(HO/TTIP) H0 HCl IPA TTIP
1 60 18 0.1 3 0.3
2 70 18 0.1 2.57 0.257
3 80 18 0.1 2.25 0.225
4 90 18 0.1 2 0.2
5 100 18 0.1 1.8 0.18
6 110 18 0.1 1.63 0.163

Table 2. XRD peak intensities(Anatase(101), Rutile(110)) and the intensity ratios(IR(110)/IA(101)) of prepared TiO, at di-

fferent H,O/TTIP molar ratio

Sample Molar ratio Intensity (cps)
FWHM Ira10y/Iaciony
number R(HO/TTIP) Traio) Laqon
1 60 0.128 546.3 130.3 4.19
2 90 0.183 414.2 202.5 2.05
3 110 0.256 343.7 378.2 0.91
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Table 3. XPS chemical composition analysis of TiO, nanosol treated p-aramid fabric with various HO/TTIP molar ratio
Surface chemical composition (at. %) Gap
Sample number C
Cls Ols N]s Tilp ( ls)
Untreated : Oh 86.5 12.1 1.3 - 64
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