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1972 A.Fujishima K. Honda Nature

TiO2 1994 TOTO A. Fujishima
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Vdence Band Conduction Band
Band Gap TiO, 3.0-3.2¢Vv
388 nm 256~390 nm
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Mno4 1.49
Ch 1.36
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() pHmeter pH meter ( Suntex TS-1 020727596)
pH pH=4 7 10

()



() 20ml
()

() 15w 365nm UVP(UltraViolet Products) 365nm
BL-15 34-0017-01 508 mm  40.8 mm Pyrex®
300nm
TiO; @ (b)

Ti20

() / (UVIVIS Spectrophotometer) Jasco /
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() (Atomic Absor ption Spectrometer) HITACHI
( Z-6100) TiO,
() (TOC Analyer) Shimadzu (

TOC-500, Version TOCAT 4)

(CO2)

() (Titanium Oxide Solution)

(Taiwan Photocatalysis Technology Co., Ltd)

il =2
() (Hydrochloric acid) Riedel-de Haén 37% (ACYS)
(HCI 30721) pH
() (Sodium hydroxide)  Riedel-de Haén (ACS)
(NaOH 30620) pH

F'lEtjr'I ceHaén

Hydrochioric acid min, 37 % P
pa., Fesy, ACS, Roag, 150, A

Ph Eur,

Salzrsdure min. 37 %

Aridn chiarrydrique sin. 375
Acido claridrico min 37 %

(HCI )
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(Taiwan Photocatalysis Technology Co., Ltd)

(TiOw)
(1 e )
0.4g Reactive Black 5 20 20 mg/l (ppm)
20
20 ppm 3ml cell cell /
200nm 900nm (400nm~700nm) Reactive
Black 5 (1 e )
20 ppm 2 4 6 8 10 12 14 16 18ppm
/ (I e )
2 4 6 8 10 12 14 16 18ppm cell
(Abs)

Reactive Black 5 I = nm

max

0 2 4 6 8 10 12 14 16 18 20

(Ppm) | )

(Abs)

Pyrex®
TiO>




SpelcdiO> ome

2. 20ppm 2000 ml
3. (recycle pump)
4. HClI NaOH pH
pH
5.
6.
7. / (UVIVIS)
( ) (color removal %)
(%) =(1- )" 100%
8 . (TOC AnalyeryocC TOC
TOC (TOC r eMmoval
(%) =(1- Toc )" 100%
0. (Atomic Absorption
TG 0.2 ppm
10. pH 2~7
pH =
0 0.5 1 2 4 6
(hr)
(Abs)
| o= nm
(mgll)
(%)
TOC (mg/l)

TOC (%)
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24.5 nm

~ 40 nm

SEM

18 nm

(TiOy)

SEM
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(1 )

20 mg/l Reactive Black 5 / 200nm
900nm (I ) 591nm
0.480 2 591nm
0.6
UV/Vis Spectra
[Reactive Black 5] = 20 mg/l
0.5
04 ........................
0.4
(b}
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c
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2 03
o
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o)
<
0.2
0.1
‘.?91
00 | 1 | 1 | 1 | | | 1
300 400 500 600 700 800 900
Wavelength (nm)
Reactive Bl ack 5
2
2003/9/27 Reactive Black 5 l = 591 nm
0
2 4 6 8 10 12 14 16 18 20
(mg/l) ( )
(Abs)
0O [0.047(0.101|0.145|0.194|0.245(0.281|0.332| 0.375| 0.429| 0.48
e = 291 nm




Y (Abs)=0.023839* X (Reactive Black 5 )
(Abs) Y X  (Reactive Black 5 )

0.50

Y =0.023839 * X

0.40 -

0.30 -

0.20 -

ADbS. (I ;= 591 nm)

0.10 -

1 I 1 I 1 I 1 I 1
0 4 8 12 16 20
Reactive Black 5 (mg/l)

0.00

Reactive Bl ack 5
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pH

(pH=3) + UV
3 pH 3
3 pH= 3UY +
2003/10/4 pH =3

(hr) 0 05 1 2 4 6

| _5§ﬁbf% 0.480 0.330 0.253 0.127 0.030 0.001
e

(mg/l) 20 13.84 10.61 5.32 1.25 0.04
(%) 0 30.78 46.93 73.36 93.70 99.79
TOC (mg/l) 5.12 4.28 3.86 2.85 2.05 0.98
TOC (%) 0 16.40 24.61 44.33 59.96 80.85

A0me =

|.:. BSTIR 151§ |

() Time=4hr

(d) Time=6hr

(PpH= 3)
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(pH=7)+ UV
4 pH
p H 7UY +
2003/10/11 pH
(hr) 0 0.5 1 2 4 6
I —5§9Aibr?n)n 0.480 0.452 0.448 0.431 0.397 0.363
o =
(mg/l) 20 18.96 18.83 18.09 16.66 15.23
(%) 0 5.19 5.84 9.52 16.68 23.84
TOC (mg/l) 5.12 5.01 4.89 4.82 4.68 4.52
TOC (%) 0 2.14 4.49 5.85 8.59 11.71

DIGITAL pH NIV METE
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(pH=10)+ UV +

5 pH 10
pH= 10UW +
2003/10/18 pH =10

(hr) 0 0.5 1 2 4 6

| = (ADs) 0.480 0.462 0.453 0.449 0.442 0.437
mex =291 nm

(mgfl) 20 19.39 19.00 18.87 18.57 18.35

(%) 0 3.02 4.97 5.62 7.14 8.22

TOC (mg/l) 5.12 5.07 5.04 5.01 4.98 4.95
TOC (%) 0 0.8 1.56 2.14 2.73 3.32

HGITAL G4/ WY NEFER
Bewiey T5-1

alulsl =
s
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4)

(pH=3) + uv

6 pH 3 uv
6 pH= 3 WYV +
2003/10/25 pH =
(hr) 0 0.5 1 2 4 6
(Abs.)
| =591nm 0.480 0.475 0.47 0.468 0.467 0.467
2 19.92 19.71 10. 19. 19.
(mg/l) 0 9.9 9 9.63 9.58 0.58
%) 0 0.37 1.42 1.84 2.05 2.05

() Time=4hr
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(5) (pH=3)+ UV +

7 pH= 3U¥ +

2003/11/1 pH = 3
(hr) 0 0.5 1 2 4 6
(ABS) | 4g0 0.476 0.476 0.476 0.475 0.475
| _ =501nm : : : : : :
20 19.96 19.96 19.96 19.92 19.92
(mg/l)
%) 0 0.16 0.16 0.16 0.37 0.37

THGITAL gH /MY METER
[Bowrex 751
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pH

pH (3 7 10)
(PH =73) (PH=7) (pH = 10)
(color removal) 6
(pH =23) 99.79%
23.84 8.22%
25
Nano-Photocatalysts Experiment
15 W UV lamp ( =365 nm)
initial [Reactive Black 5] =20 mg/l (I ,5x= 591 nm)
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80 - e
7
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< /
< 60 — ,
>
g | / Nano-Photocatalysts Experiment
0] [ ) 15 W UV lamp (I =365 nm)
. / initial [Reactive Black 5] =20 mg/l (I ,54= 591 nm)
% 40 ,
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/ - -A
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,’—_ 4 B
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Time (hr)
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(pH=3) Reactive Black 5

4hr ehr

T=4hr T=6hr

Reactive Bl ack 5

Reactive Black 5 (pH =3) 6hr
/
591nm 6 hr
(400nm~700nm) 0 Reactive Black 5
0.6
Degradation Spectra
initial [Reactive Black 5] = 20 mg/Il
05 pH=3.0
—— t=0hr
— t=1hr
) —— t=2hr
=
[ —— t=4hr
y=
8 t= 6hr
Q0
<
0.0 | 1 | - | v
300 400 500 600 700 800 900
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6 hr pH

pH
(OH )
(OH )
OH el 27
Fenton (pH=3 4) OH
(pH=7)
(OH )
100 @
v
Nano-Photocatalysts Experiment
\ 15W UV lamp ( =365 nm)
80 N initial [Reactive Black 5] = 20 mg/l (I yax=591 nm)
\ reaction time =6 hr
—~ \
S \
® 60 - N
3 N
g N
:: N
o 40 N
8 N
) N\
' <
20 I ~
T e
0 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1
1 2 3 4 5 6 7 8 9 10 11
pH
6 hr p H
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pH

(OH )
pH
TOC
80. 85%
TOC
(
100
Nano-Photocatalysts Experiment
15 W UV lamp ( =365 nm)
80 [TOC] 0 =512 mg/l pH=3

TOC removal (%)

(3 10)

(pH

T)C
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pH =3
(OH )
uv
uv
(OH )
25
Nano-Photocatalysts Experiment
I initial [Reactive Black 5] = 20 mg/l (pH = 3)
(' max =591 nm)
20"“-‘:: ::::::’::_:::tglg
2
\
M\
\
15 - . (1) 15 W UV lamp without Photocatalysts
A \ (2) Photocatalysts without 15 W UV lamp
10 '\ (3) Photocatalysts with 15 W UV lamp
\
N
5 o
T e.
0 I B S St E \C N
0 1 2 3 4 5 6 7
Time (hr)
(pH=3) (@)
(© d uv

o) —— %} © 2

uv
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uv
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(OH
(pH=3) ToC 99.
80. 85 % ( OH)
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