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Abstract — In this study, the use of plastic optical fiber(POF) was presented as a light guide in photocatalysis. To do so a sim-
ple method to remove the clad of POF was established and the most effective parameters on photocatalysis were investigated
when used in a form of bundled array. Photocatalytic degradation of trichloroethyld@(CTCE) and ethanol in the gas-
phase was also performed by using ;f&@ated plastic optical fiber reactor. Among 13 solvents with different solubility
parameters and working groups, acetone was used to remove clad layer chemically, resulting in that optimized time of POF in
acetone was selected 3 min to remove the clad layer completely. The photocatalytic activitigscob®® optical fiber reac-
tor system was dependent on the coating thickness, diameter and total clad-stripped surface area of POF. In ethanol degrada-
tion, in-situ FTIR measurement resulted in complete mineralization inta CO
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1}, 1 219] n-hexane(7.24), ethylether(7.50), carbon
tetrachloride(8.58), toluene(8.93), benzene(9.15), n-butanol(11.40), ethyl
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Fig. 1. Schematic diagram of bundled POF.

Injection 2%+ 200°C, detection% 250°C, oven%+= 150°CZ
g ate] AREEISIT

GCIFID2] 73-%- HP-FFAP capillary column(25 m0.32 mm+ 0.5pum)
S Atgsigdnt. o|v) carrier gals 2345 helium gas, column flok
1.5 ml/min, split ratiee 10 : 12 3248} 2., injection2=+ 120°C,
detection>=+= 250°C, 18]35l oven2%+ 60°CE 524 8te] 43t
031:} Ao wet AdEe] Fes sted FTIR £37](Bomeng AF
&35tk w5 clack] AAE E18b7] Aate] FAF9 E¥S SEM
% o]-gale] A3t

Bt 2R FARE L3 B S FHE) 101] dlrect
photolysis2 &< =33}
o) F=7} Habrh gl
uo) oJ%k Whg-A& —ZLOJEP

B Ao sidsfiof & . POR] 2|9& &&#°
2 AAsE Ael3itt. QOR } o] A& ﬂlﬁl 9 puffers AAE 4
uenZ 7IA#Q Wy 58kl Wgo] sEErt. Sand paper
E &gsl7vt strippee] E-4-S POF corg] 29} BddAd 52
F 4ol gidelr ALjElon, 48 R A= g3l oh

W g feldS aEle SuE deale] galxen xﬂﬂe A &3}
4t} Fig. 2= 997} AAY POFE SEMC.E E93 AL el
o} H% Vol 22 2248 clad Al A #5-¢] 274 POF providert

$AP AsiRleme AeE A7
CERES

Aw-ek AFdst A€
wjox1e] gall= HASA AANHS Flsia). gujo)
o F 7050] A Folle FH5A FAe] gassed, ole
core 42l PMMAZL §3ll=]7] Al2lek Aoz ¥},

Fig. 3% QOR} POFE &85l TCE %3] 4t *é% Rl AR |
o)}, o] Al Axp2 4 AR2HErL old 4 HH

AREE HEBME A w849 AolE b}E}LHX e ERlstut).
AFEEl 650 mi-g2] ¥kg-7]oA = 410 ppnel T
e 402 Rt A E e o] A *1{1%
AglE WME 9 IRIFYS AXH AFAL F e 9hbolt) o
2 AR "e] 9kel 360 nnellAe] 32 mWicnte

U &

DRSS FES

5l5t=35t w398 M52 20034 10

1200
101

migf T *

ek gs. (o melsr)
-

q m 140 10 FE0
liFre {imin)

Fig. 2. Effect of solvation time on the diameter of POF(SEM left: after
30 sec, right: after 3 min).
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Fig. 3. Comparison of reactivity for TCE degradation between QOF and
POF[1.0pl TCE in 650 ml reactor, 5wt% P25 sol, 320 nm cut-
off filter, ca. 32 mWi/cn? at 360 nm, 12 fibers(30 cm)].
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Fig. 4. Effect of coating times on TCE degradation(under the same con-

" ) > Fig. 6. Effect of total surface area on reactivity(under the same condi-
ditions used for Fig. 3 except coating time).

tions used for Fig. 3 except 3 time coating and preillumination).
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Fig. 5. Effect of POF diameter on reactivity(under the same conditions
used for Fig. 3 except POF diameter).
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