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Abstract

Photocatalytic oxidation conditions of reactant recirculation flow rate 275 mL/min, aeration rate
2LPM and UV+TiO;+ H,05(500 mg/L) proved to be appropriate for water including organic mate-
rials treatment. With increasing turbidity and suspended solids concentration, at turbidity 10 NTU-
suspended solids concentration 29 mg/L the phenol degradation efficiency increased, which in turn
decreased at turbidity 50 NTU-suspended solids concentration 170 mg/L, however no significant
differences were observed, demonstrating similar results with those obtained at zero turbidity and
suspended solids concentration. The degradation efficiency of phenol decreased with increasing
influent phenol concentrations. The UV + TiO,+ H;0O, photocatalytic advanced oxidation process con-
ducted is considered to be possibly applied to the drinking water treatment, and the post-treatment
process of biological wastewater treatment.
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whgdhe F3E oz 1)

@ BAFAM F AREA ol W E=
(¥-3-2 12)

OH" ¢ H,0v #ZFv] dspibgolN 713 38
F2HEol7] Wi AAYFES 47 ol &3
uRg-8ick. OH™ =& H,09 4stEo] w1a3ly] 9
X A (6a)d} (6b) ¥HE-E9 A3lHY= wEA)
ZFARFQ] EvEch 9o $A|stodopet joh §2
ETYA FEF wigN A 53 IRHE Fuig
AMe-Eh= A9 ET Pt Pd, Cu $9) 58 9AA17]
WM 27t o & 588 vehle A9
Bl n-type BIEAE 4 E E0d £ viEA
Zofo] A5 Yol TAEE RENME AHgehg-ol,
azgla o] RAMHA ghe FEA e §ukgo]
dojupAl Hrkp-type A e WP EFS o
Ehdth, e dutdo g ofF§ REoAe ut
o] Wol RAMEE K& whgo) vsiA &&3H
o7 YA RI}E o] Ay F&E @AM
o2 YAE Az Az F&029] o]F &
ZA)A AL v 5830 E AYPAH 5
et Dig]i FEu] whgo] AT F459HA W
T Fojo] Azox BFEHVHE, F FEFUVE0l
olg¥ 1 gt} whed W= HYe pH 42 Y
eldth o4& 59 anatased] 1A F£4 pH
o2 Aol +26Vel ¢t ©@¢ pHE —0.059
V4 dsgich wkg (6a)7 ¥ pHelld 2 dof
i, vkg (6b)7} R pHellA 2 douix|gl ukg
(6a)s} (6b)e] A E 2E pH HYd dAA
EviEch 9o @A dct

w2 g A7 71EA] Adejelx OH
geide PP AEree d9Eez vl
8k, ol g w8-& Zd¥ % Atk FHug
valance band edges WH£2| {7182 A3E
d4 B apzg FEde) 38 f7EA7 B

T

sy

_.648._

@

x..t
3

@ ;
X
OH
H
O3
@aﬂ — Q™"
H
O;
,0
Ho3 | Cc’f-u,o-m,
c
ON-, HO, *o

28 3. Bkol MsjpkRol off Ro|Eel BMY.

COz + H0 + HX

He| FFH g %‘8 dqtH oz 7hgsitt
olff A9l RE {I1E2 87t ek

FEu) dgnkgs 01%‘& Hze] By 2
d 20, 4vt RU1EY EHAAES A 167 1Y
3ol YehAdEd), o] ¥hgel= OH ahrigo] wHg-
712 ddEch 99 ¥ oo Rt Hw,
FH3E, /7141 CO, §o] AojAA "k

hv/TiO.

CeH:sX + 70, - *6C0,+HX+2H,;0 (16)

5 AHER W WY

5.1 TiO, &4 HI=

&4 3gyer oFA TiO, FAE TiOE=
FEE FEofg TiO, e AZ3I AME3Yo
o, A4 FTALE 13 4o Jehic

F2u) vrgo] Yo F FHY TiO, O34 @A7}
E 20 Foln z¥el £YE o] 4% ¢y~
Holl odte AFHAG &He HAPAE wolV
8l A 2A Davan-CE 0.24 wi% H715H9
ou AFAZA 0.16% PVAS Hr)1sbgdch 29

KL AR



Imhe's\w'gt“ [ Titanium tsopropoxide | [ Deiogised water + RNGy |

Mewwoment of
sngnsbne

ptevistics

Oy 4. TiO, 9 M=2Pge] HM BWE

X 2. Slipcasted TiQ; Tube

Item Starting materials

Composition TiO, powder
wt%

H;0 Davan-C PVA

498 49.8 0.24 0.16

Presintering temperature = 1000T

Porosity =42.35%
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Wi ZR5E 43 fe 2o WHe g A
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S E AAE flow meterZ ¢ 4TS 2
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peristaltic pump(model 7521-10 Cole-Parmer Inst-
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S A3 AAE F A} fFel AAY AANE
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Aa FEHE AW, AsEEA H7 48322 HO,
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de HHzPe FEH) Aoz AA AP
o] A& A4S ARSI A8 gxe A4y
B3 7t #Eu) ashibgel Xz 4% 49,
#9 Assed R 4¥8 Jsd 53 B
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6.1.1 A«<¥ &E(Recirculation Flow Rate)

EoAgeA g B¥A £ 2(Closed
semi-continuous) ¥HE-EE o] 4§ FFHol Atsh
SollA Fhode A 501wl ol vAE
A%E 19 69 JERAUTh

Flow Rate 275 mL/min7}A|= flow rate’} &7}
g2 Ay AAHEELS Vst 1 o)de] flow
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tion Rate=1LPM, W/TiO,, phenol=50
mg/L}.
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Re 1524.60 1628.50 1767.19 1905.82

rated| M= o] F718kR] gkt 2 o)+ Flow
Rate?} Z7}3tol w2} Reynold Number(Re)7} 15
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gz el sle #Ae agFo] dFAFH 77t
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HAAZ Lol 78k =ol AAAQ #Fw) 4
g0l EH LS Tolxtht dA flow rate ©f
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38 7. 4 SEW wtol T M MM % #(Reci-
rculation Flow Rate=275 mL/min, W/TiO
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FZof Adshkgel flojA Atk FYFo] HiE
3o miXe J8& 29 79 Jehiich

AaFYe gE HE B o d4rE F
HEA FRX-g dEct AAE FIAIEA FAH
< o FUia FUk adE He AARELEE G
7tk A& Ytk £ Q7 AHSE whg-x9)
2 23A Al=(closed-system)ol A= 219 A <)
HaFel whet w2 o] B4E gAY
AsA Fof FH| itax FAE FUHAZICh

37t F3tae &9 §99 Ax=oh(conduc-
tion band)oll X% HxKe, ) HAE&A(electron
acceptor) FE F7HAIA  WHE-2(18)—(19)>(20)
=214 dauhgol &AM A7 AR AR
e HAHew )t 7MY FFh)Y AEE
(recombination)& WAAAEZH FAlel HO,- 9t
OH-9] ¥A4d& F7Hr71a, FAlel OH” A=
F7HIA ¥hg (23)3 o] AR AN YA HE
OH: F7Hz & 9F¢ vIth 25 FujEd
F24E A4 Fvhs B2 AN {718
o 1YE Axele 9€E Fxdke HO, oz
(HO; : Mxcholl A A3} OH ehojZHOH:- © 7k
Aol A G FS FHAE ok

ew +0,—>0, - (18)
O, <« +H*—HO,* 19
2HO,* + 0;~H.0, (20)
Hy0;+0; - —»OH- +OH™ + 0, 21)
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culation Flow Rate=275 mL/min, W/Ti0,
Aeration Rate=2 LPM, phenol=50 mg/L).
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28 9. H0, ExHoll ol HE RHER(Recir-

culation Flow Rate=275 mL/min, W/0

TiO. Aeration Rate=2 LPM, phenol=50

mg/L}).
h* +H,0—~0H-+H" (22)
h*+OH —OH- (23)

28] Flow Rate®] g &o|xje} go] 4bh 2F
W32 o] o35 ES AANA Hale dlffu
siong F7HAFLEN WhE 7Fg Y ¢
U Aoz Azhd. 3, DODissolved Oxygen)
FXT aeration rate 1LPM ol&ola w% 72
mg/L A=E Jeplch £ Ao SAE o) %
dYEY DO ¥Ev AY EF 72103mg/l A
=E Jehiich

6.2 AR =xH H,0, I}
A EEAZA H0,8 H7HEE o FHo] 3
shikge) o #He ¥ ZAE 19 87 94 o}



Bt H0, =7t 371845 HAg Ele 3
7tehe g ¢4 & AUk H0; ¥x=71 500 mg/L
MAe Zu7t EAY A7t o7t gle A¢ 2o
2~3u) A= o HE ¥ daE 4S5 5 AU
agn FEelel UVrE gle 34804 HO:
FEot Vil wel dE AALEL A F
7V FAlolvt RE H0, FXIA 65% mTHe
HiE AAEEE BAth Fu7} 1S o vhg (18)
oA (23)e] Adwrg M HO. F7H7F OH-
ARG Z7HIA dHe PEEEol iyt gled
Bux Atk Fg 55 0,<H0,<H:0,
+0,9 FAZ wEd FEu| Astukgol H0, ¥
7t Ade ohgdt @k A, HO0.5 HaEAt
B £& Ax 82 sulface-trapped elect-
rong AAFoEN FE0 NSGETE FVHAT
o} Hh3- (18)9l 4 (198 ARl dAvhE Aol A
H,0, #%l2.2 ¥ 2DoA 0, - & U Hash
a1, of7le] R E 0, - ukS (18)oll A BFAIA
Fa1, ikg 2Dl M $7HE OH & uhz ke 23)&
58k k- (18)9 H2Ke, )v AREHA Foh 23
oltjgt HA o AHuke FFH Aol HAYE
#2158l h*+0OH —0H- ¥+$-58&S F7HA A #
Zvff Azhkg 713hE FAAIE 5 Qloh B4, HO;
t UV/(H0,+0,) A&+l OH &riz-g 233
og whpA o g AubAel Atshukg A& ¥
el 2= glth Hy0,+UV A¥o] UV+TiO, H3(1¥
79 Abx FFE 2LPM 18im #z) Bl HiE
AA #gol ¥ olf UV/(H0.+0» F-E&Ael
A4 OH 2lt)Zi(free OH-)ol o3k A4 H7| WF
ojth. A, 4tavb aaE A 2k AP oxy-
gen mass trasfer)o] %o o]Fojx|z] g-&w H.0
= o] EAE #HHY 4 ek

olg} g AH/E BAs Bu, dA HA FH
Ao A Alestn gy 1 ASHH(AOP) 59 3}
1491 “UV+ Hydrogen Peroxide™ Atslofl 3Zuj
£ d1elem Fvigwde OH goizs £89
Aol 2Hf OH g B S7HE 4 euw
oS 2 ASENE g 5 Ao

6.3 4H $Xa2i2d HE sy
631 Bx & F4EF Fx9 4%
18 1054 110)) gl RE08E vt s

Removal Efficiency (%)
(L=
[~
I

' 2 3 4 5 & 7 & 9 fo 11 12
Reaction Time (Hour)

33 10. 8§ Y RREN Sl ol HE A
HE#(Recirculation Flow Rate=275 mL
/min, phenol=50 mg/L. Aeration Rate=
2 LPM, H,0,=500 mg/L, W/TiO,).

Removal Efficiency ( %)
N
Y
1

1 T
0 1 2 3 4 5 6 7 8 9 fo0 11 12
Reaction Time (Hour)

a8 1. HE ¥ ${EE sxygel o miE H
MHE#(Recirculation Flow Rate=275mL
/min, phenol=50 mg/L Aeration Rate=
2 LPM, H,0,=500 mg/L, W/0 TiO,}.

P sbshbEol mAlE G JERAATH

¥ AFoM e g HadEAY wEEE

| A& 7|&e] AESA Hede A #
deaiA] 71RA AMHS FAYH §FANM A

g FRAE 1724 EFS] AL 2 4
e o Zrh

AR 7} e AH(CE 10 F2), €= 10
NTU- 26424 29mg/lAxNs 8 28828 &
=7F FvlEkel wet HEEdge] o3y Fske
ZAE Boli g}t cfe HefeEAolY &
Edd 850 gl s A8 BATIO, SiO;
%) °] 5~10% AL FHHA do] o] 4EE
84i, T3 49 dof giHo e "BefUE
Ao} RA-EA YatEol 3 el Agto] dofr}
#ukg-e] ko] wolwty] wiFojck FH olxg
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AL gx 22 g3 22Hd FFolg
AT AAE £ doy Zurt gl AS "9xd
BgEdo] Fuhgel wel Hsfrst gashe A
o Ho} olHF BH FA ¥ HE ofd
Aeg Jvepgdt} 121 g% 50 NTU-¥-/-84 170
mg/L7AAE =B HEe Eilgo] gid 9l
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(Recirculation Flow Rate=275 mL/min,
W/TiO, Aeration Rate=2 LPM, H.0;=
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(Recirculation Flow Rate=275 mL/min,
W/0 TiO, Aeration Rate=2 LPM, H,0,=
500 mg/L).
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