Sonocatalytic formation of H202 following
sonication of water in the presence of TiOZ2
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Sonocatalytic formation of H,O, following sonication of water in the presence of TiO,
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Fig. 1.1 Advantage of TiO,/ultrasound method. Fig. 2.1 Principle of cavitation phenomena.
H,O—> H +OH’ (1)
. : Heat capacity
0,+H — HO, ) gas ) Solvility x10*
H+OH - H,0 (3) ratio, y
2H — H, (4) 0, 1. 40 0. 229
20H — H,O, (5) N, 1. 40 0.118
2HO, — H,0,+0, (6) Ne 1. 64 0. 0815
Ar 1. 67 0. 252
Amplex Red Resorufin
o o on o o R Xe 1. 66 0. 788
HRP
O™ = "0 T
§CHe HO; 0 Ex: 530 nm, Em: 580 nm Table 1 Heat capacity and solubility of gasses.

[¢]

2.3 WRRALKROERS L

WEELAKFEDOEEITNETN OIRR I TND A, FRHRFCEFRROMMEL U AmplexRed (Molecular
Probes ) 33K 4 AV /=, Amplex Red 383X HRP (Horseradish Peroxidase) f77E FICRWCilafig(l/kE & Bif
11 TG L, Resorufin Z4RX 9 %. Z D Resorufin IEFhE & 530 nm @6 580 nm % 2. Resorufin
ZAOCESIC TRIET 5 Z LI K Vil tkF 2z E& Lz, REDSE Eq. (DITRT.

3 FEBR
3.1 KLFIIMOBER KR AER DL

TR CIE TR b T Z R A2 NI D ORI A EIN LTz & & & Hl U C Ol Z 27 21 )V AR D Mg
SNDHZLEWELTWD. ZRRbT # N2 K DIRED R I KR DAERIZ bR L TV D MR LTz,

K 2 ml & TiO K OV F VR, D=2 i, 2 g) ZUSEERICAND. ZORIGE % EIRME T 20 CIiZ
FRE LT AKHICERE L, SRS (25~36 kHz, 200 W) 24772, FRETATR A RRFFAICEREL L, Amplex Red
REEA W CHIE KR EZER L. £72, RO FERA R8N, AL, Kif-(J=2 mn, 2 o) IRMDLEE
[ZOWT BITWO IR L7z
3.2 RUSHSIEH OEFEH A D352 5 @B LK RAERA~DREE

Fi AT AT EOVTF SETRIRICHEE I 2 BE 2 &, ZEXROBIFEE R L TR ¥ B 77— 3 R EEERE
DIRE ERANEL 8D, 2T, Bax T ARFEESE, b LMK LIORIEE TSR &2 425 2 &
T, @R BARRA~ OB LTz

- 136 -



Ji B L DI KB AR~ DO K 2 ml & TiO R F OLF AR, 0=2 mn, 2 g) ZRIGAERC
ANz, ORISR ERE 20 °C IZFHE L 7= 1EIRAFICRE LIS (94 kPa, 5 min) L7218, BiSURREZ(R- 72
& FHE RIS (25~36 KHz, 200 W) Z&1To7c. BUEHRRIHICERIL, @RLAREER L. £, [
BEOEBR R TR, ALK (D=2 mm, 2 g) YWIIDBZAITONTHITo T
TTAGNNE £ D BEA K FEARA~OFEE B 2 ml & Tioki - OLF AL D=2 mn, 2 g) ZSUSEES
ATz, BORRIRICH A% 37 ) 77 (15 sec) LCHINL, 5 rEBE %8S IRE (25~36 kHz, 200 W) %
1TV, 2 OB IREFHRIR A R CER I LB (LK RO EREIT o7, IR LIZH AIEN, 0, Ar, Xe, Xe/Ne
DIREHT A (Xe:Ne=3:7) D 5FIHT, HARNMIFOBIRKFAENMEZ IR L2, AW T ADRRE, €
VAR B Table 112RT.
3.3 FEERAHITIN X 2B LR ERDOFE

EERBRAIC L > TER SN F v ET =3 a VERIZE - T, FAZ—=T AR EOFRLEM DB
DEESUNT & 0 MRS L WO EN RSB 5. 2 2 THEAME - BUKMEEZZE LT, WANLREE
b &% AV THER Lz, AWTEEERGEMO 00 7 20V L OFIGEEESR, 47 % 7 —n /K
RS, ZRSUEZ Tabale 21279, FSEIERLAWIOREEZBHMUKIZ TS5 M (2 m) (ZFRLL Tio K (LT /L
B D=2 mn, 2 g) ZRUSEGICANT. ZORISEZEIRRE T 20 CICRRE LIoKFICRE L, @i
5 (25~36 kHz, 200 W) Z1T o7, PRATARKZREHFAIICERI L, Amplex Red 3EZ IV TliR(LAKFE ZER L
7z.

251

Material Log Py | k(X | Vapor[Pa] —
109) —I—ﬁleS ,
— 20} —&—No particle
=
Toluene 2.7 5.1 2.9%X10° 5
Aniline 0.90 | 8.6 | 4.0x10 L
0-Chlorophenol | 2.2 12 2.3%X10? % 1ol
0-Xylene 3.1 | 6.7 | 6.4x10° 8
Benzene 2.1 7.7 1.0X 104 © sy
Pyridine 0.65 | 4.5 | 2.0X10° . - .
Phenol 1.5 6.6 | 4.7X10" 0 o ation time toi 00
rradiation time [min]

Table 2 Octanol-water partition coefficient (logPow), Fig. 4.1 Effects of TiO, and ALO; particles on the

reaction rate constant (kog) and vapor of aromatic generation of H,O, during ultrasonic irradiation.
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Fig. 4.2 Effects of deaeration on the generation of H,0O, Fig. 4.3 Effects of dissolved gases on the

during ultrasonic irradiation with TiO,, AlLOs, or no generation of H,O, during ultrasonic irradiation
particles, with TiO,.
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Fig. 4.4 Effects of dissolved gases on the generation Fig. 4.5 The inhibitory effects of aromatic compounds
ultrasonic of HyO, irradiation with Al,Os. during on the H,O, generation during ultrasonic
irradiation with TiO,.
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T : Water temperature

Taq: Intracavity temperature

R.: Bubble radius at which collapse begins
R. : Bubble radius at which collapsed
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Fig. 5.1 Proposed mechanism of H,O, generation by TiO,/ultrasound irradiation.
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