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L ] A [EHECEZ G oy i UK i 6 [

HEREH A NIMEGIRAVSCREE LRy - MRMHENE R MEERRGHIUERES - ERER
ety > $KE#EL Ti(OH)s AYERREGENG - BURMGHYEE o] LU A AR N A EIHRERIA N
AIEEDC BRI S - FERCRYEEAE S SO LR SRR IR N - N Z R NF SR AR
BRI R EROCHAVREARSCR GRS - BRI 0.2 mL SRR AR — LR B SR AR -

[ =] NI EOK LB EEER) & IO i 2 s i e S /KR

BUAIERSEE K | O 0.2 0.4 0.6 0.8 1.0

IR BErE(mL) | (BTEE4H)

%ﬁﬁ 041 0.621 A 0.621 A 0.621 A | 0.621 A

ﬁﬁjﬁ 30 o7 0.450 A 0.315 A 0.373 A | 0.322 A

ﬁﬁﬁ 60 77 0.422 A 0.024 A 0.109A | 0.047 A - -

HA RAENINERGNE - B | 07 0.2 mL | & & & BRI | 7AI00.8 ZF Y e FIteEE L

P2 A B BE BR(1 | BERIIEGER | E & 0.2 mL | AR - fEEESEKHEGED
8/100 mL)HETTEESUK | /K 7B (7.5 | o7 il ¥ S /K HY | {E 40 7788 - B4R LE
(35% ~ 3 mLZE Z4(fn | M)— i 4t | gE I8 = - H | EVIUUREY - EYIIUECK
BN 40 3 E)ERTIRE | BT | thUR IIME R L | $U1E 90 rEREAGER
AZ4E 500°CH#REE 2 /N | SERAGHYAE | 0.4 mLIPEHERY | /i 1 1% B IR A JH FE A
RF 2 Fy A8l 1.5 mL~ | 4B 28 AR | JREE 0.6 mL 22 | /K IEHFEESE KA REER Y

0.4 M BELUKHETTHE | 47 L (EEREE) - KT - (At
(BT RERURA - 0.8 mL Z1&gEA 5

LNt R - SESRER g
M REGEL G IReEEk - BEEUE/KEBRE T & H R 2 HF ]

2. RIS R EEEE G B 1 g HYBRERSR ~ 3 mL AYEESEUKEC L 0.2 mL AYREREEE
0.2 mL~3 mL &850 2 & 3837 NI RRAS 25 sl DI R E S P et - (HIS I EAE
0.8 mL ZF1 DA EZ 18 &G N Ryl WA AE NN I P EE AR D U > BT ATl $R40
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BT - E LSRR 2 AU GESD

SERFERNBEIER R B A B
% 43 BEERIE/INVINEERE | TEEREIATEE DL 1% ~ 3% 5% A
b | KW EE  (HHEE LEFEEAAN E%  MeRBinmasE » BB

[EI AR5 RE S > R[]

E 56 H2EAEE K| () E (T s e e -
ME | R EREEE | () SRR SR R -

T 1% B ECAH 8 e AWIFEEL © AT IR E A R85 M ERIRR
£ 5T EEERRIEA TR | MERTEESEYERE HEAEENE
5 TR AWIGEES - A EEN - QR R S b EHRAE A SBRAYAE

% 54 EeERE TEF ) E | () WSS - RYIEE - B SEREA FRE MRS
OB, B E TR, Bl | R R AR

HUH RS R A | (2) BLEBRRIIHAE T B h SR 1 R Y STy B SR £ AR A
IS > ek SR > B -

ABFEEL | B i E A - A EIACEE

55 58 BEEIRESS L AR (1) FREREC S FA IR R S5 EAREA ~ JRRIE e fF RS R 2E  (2) S5 TR
e REER > e - AESEEKR -

55 S8 2R Ooho! " | (1) MPKFTEECT IR
@ TR | sk —SEREE s > | Q) BORMEZET R E SRRy |\ > RRKZEREVALST -
st ENTI S S pl N e e (S g S

£ 5 EE2EBE TR 2 | () IRIESEEY > 3V S TR R

TR FEESTEERS S ROR | (D) INIIDE) ER AT ARG » S5 TR R M AR T (R Ry
TS BRI BE fy  e RN 5 AR LES S AR e SRR RE R ~ TR
(3) NIy Y A B 85 AR K R 2
AWHTEL © AR ZRERISR AR ZH2IE - A E S FFHUETERY TiO,
SBUETTERE - AR AR

R TEREW - HhEas S bk Erotlise - gka%
WA ~ I HERERSNEESE O EBEURT - WA
AHAFZERIERFERT AN » KON FEE BRasiR -

(1) Mg B s/ AL BE §5 W 5 m] AR B — SRS BG B » PTG T
1~2% 75 R b KB IR GEE 28 2% RITRREN - A Zhfudh) ~ 5% ] LUE
TKERFEIFHEE > 3R 0 T ATUCERER -

(2) EEREEA] T I E R E RIS oy B B EsBH L A EE
IR/

(3) B B [E E % B i /KO TRV EE B > BB G T BURE - B4
o SFIEFRENE LUK/ > BIE B BURE S » HRHIER
FERST AR - A EE DB Re o BURE RN 2= > 4 BEM
IR RSFHYER -

(4) BRI RISEIHA R/ N R E(F S B b R : '..
i > 5335 PR
Bk ok TIOrIE & 300 5 1% FREB+5%= § 4t h 5B P R B L

TEPTE RS > RAMTEA - JKERER B E - % 2 LIRS /KA Rz BE - KB & #E
B> KBRS B SR A 07 st G B R S5 3R (E - NIEL/KERINERER BV B - Ri/K o 2652 &/ T
HYER I ERAERRHYBR L & HOR - IR - sk By AY ST BRI RUE - SERESa M N TiO2 2K - 4K
i - AEERE I R NYEREUE 0.60 mm (51 1% H#EREH) -

HigsdiR - RSk I BURE A PAEERE AR - (B2gH —(E LR - Shefihiny Tio: BREH —(E
ERIEIRHE 1.6 mm (15%HIRELEHIRE) > FOREERTERET T A FRE IEATRE AR E ] TiOa 5K
Y ETIRR - EEREdtR - EACITSAVRZ BRI ER A MR - BEZRAIIE > CITE WA BER H Y 7T HOR
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AR - BN ALEARE—ERE - B8 GEREE O - MEEMERE NS - Tios 5K
HYBKIS A IEIS TR TT - BERs sk e e A AHACGHVIRIR & > (£ 7 mm DI —fRE ]
JEFTRES MY TiO2 8K By 3 mm -

015 015 .
w 01 o 01 » 0.1 .
% 0.05 ¥ ®oos |-
=% @ -0 00 22, @ Q@@ 24 3
0 0 0
00 1.0 20 3.0 0.0 0 10.0 0.0 30_ 6. 9.0
i g oK & (mm) R (%) e (man)

[R] 7 Fidfpapkad | [R]7Fad kA FFT | (W] 20 ook s
Rpgaknid gkt € 8 ¥

(SFEREEEIMER © 61 BRR-SRAEYIRM L AZEEE)

FHRIIE L EFE &) =/KR KEE

O T/KERE - ZKBREATE T /KER PRy TiO &8 FIR > 2 FEER] TIOa BRA/NYRE

I B R EUKERE RBRIE LS EYEERR) - it

1~ NEUNRSERERSE - R TiO BRZLURIWE TR0 - Al TiO2 BRAYAINET LA
R IR R\ s A B B sy &S SR TN

2~ CHSAORIERER R » TR I A e B A B 2L - 7% T A AR EL N RS 7KER

(] AR R DR Ry 2 2

L% (mm) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
NESEAL S D= Tig 1% 1% 1% 1% 1% 1% 1% 1%
TiO2 My 3 MU 1% 3% 5% 7% 9% 11% 13% 15%
TiOx Bk A/ 0.60mm | 0.90mm | 1.20mm | 1.40 mm | 1.50 mm | 1.55mm | 1.58 mm | 1.6 mm
TiO, Bk & 0.0006 | 0.0011 g | 0.0015 g | 0.0018 g | 0.0020 g | 0.0023 g | 0.0025 g | 0.0026 g
FHCHERCEA50 77) 6% 9% 17% 13% 9% 5% - -
< o3
il
el 1 &.: —— >
F;_'S 7
0 50 PR (A 100 150 —o—11

[B] AR Fic b Epa kR 1% 5c%3 b A30ER 1% 3% 5%~ 7% ~ 9% ~ 11% ~
13% ~ 15%:ff sk~ 0 2 & & kB3 (vt 7 4 48)

SRR Y BB R s+ FTBk
A EE S ERR N ERLE VP25 SEMEEERIAEE A/
Ft o kA % S KB P A BT Y
SR B CRERE S L) - K

S A (5 BT BRI THO2 B - 2 .
SR DBORE R4 TiO2 Bk | E 15 b

KR ERT - i B AEGHRS | & 1 T

BEEE RIS T o ShEMEOR | & 05 -

FE PR T HOREY TiOs LL A - B 0 :

Bt DUGREDIEE AR SRR 0% 4% 8% 1% 16%

P91 2 EE AR A+ 8k 5149 b 510 T 42 MR

= HEKEAMELEE S > Skptee | (W] Aagio -~ 5 FRpER 1% 2% 2 Fp AbiAr
Ko TIRERHYFE R g ss | 4Tk &R 1%~15%5= § ft4xzpahafs > 2 0.026 g 3£/1.5
= ERELRS T ESRN (FE | mL &7 FE AR bR 150 2 40 %

SEHERCREAE) -
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S RITRES-SRBE R T R &

A TR IR SRR IR A A S
(LT oA B A K TP A LR - 4 R 95
L2 E A R TR -

2.5 2.5
5 — "ﬁ;ﬁbgﬂgﬂ 5 [H202]=0.50]...
<15 X <15
# HAE v
§ 1 MR Z “':‘ |
IR LT I8 }
0.5 N 0.5
0 0
320 350 380 410 440 320 350 380 410 440
R WL & (nm) = 4Tk £ (nm)
[ ) (SRS Sk S KR S 1R /KRR R

BRI - Ti(H02) "B E LERHYERE - £ 320 nm AT ATRIRAIE
W > SR B SR MRER IR U - (H28HE 320 nm BEEiRER

SRR > WO T EHRRAVIRE - S B AR

OB EZEAHE A ROtk > NI ERICERE SR
SPH[H02]%F] 0.5 M DL ] BoeUiEA gtz - REYFE 410
nm > ESZEA[1IFTHERY 415 nm AHET -

[1] YNBSS E|HENRETE | &HEY R (bio-

review.com)

2.5
2
<15
t‘é [H202]=1.00 M
w1 [H202]=0.50 M
—e—[H202]=0.05 M
0.5
0 M—
320 350 380 410 440
%z & (nm)
[[E] EREBEECRSRIVKE R

BUER B Fia B RAVERA L 410 nm 5 -

Rkt

¥R FEFRET B AET
FOEREF KR &Ptk
€3 A BFD > bldor 4k
FEEF kRRREFE R 320
nm % RS T E A o 2 A
BolzkF T BRAELE A - ©
BLA PR i BP R R FIER
£ o

RERT

PV EY s
320nm~ * g MR d T
P AR T KRR B
SE o, I fgj-g A > F RO
V| R IR)

Ti*" + H,0, > Ti(HzOz)n4+

d B R R BET k kR
T T AR kA T
Kenl o R o R s
FAFRET kg s R & it

T

s 8- N

9 o R IR T
o @ 3R 380~440nm H F i
Er R WRIEF Y4 Ao

22

™ v

320 mn BT g e 3R AR
AR BRI TR E -

B sk 3 e e B OIRRCE e
mE- 2T AT WiTRE
RAEFPHERFF > (77 U3 i
SN 1 PSSR B R
e o BRI P MOER GBS
,}; °
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ST - AUPBSLERES

(HRAPK S HoOa WEIRE—(HEEEE » RIS P ATER

(%] R 80°CEBLEIE AT SR 7 2 i 5hik

SRR (DR E AR H02 E1FR(EA) -
SR (2) SRR ST T AR HaO E1F B FR)iAE

FEPKPESERRE - BFE L £HEH

B RS E FIH A B

1. HEAERE > KPR T HaO2 SNEfFAEHAM

Y BRI 8 R AT RE R 2R B & R 22
(S AR A AROH B AR FIRRE R T =X EAER

2.

W B R PR R (A B E FE AR U UG A2 2R
Al AFREEINICRORER T T BUE 1 h B o7 /KOS
)

b
0.05M ™M
HREEE SR IE P
B—x 0.5mL 1.9 mL
B 0.5 mL 2.1 mL
FoK 0.5 mL 2.0mL
RETE 2 i i e SRS By
0.005 M
C2042' > 2¢ +2C0O,
MnQy4 + 8H*+ Se- > Mn?" + 4H,O

By 7 BUEAERERY MO i B4R - EiaA S IRIEE

2 MnOs+5 C0%+ 16H° > 2 Mn® + 10CO,+ 8H,0
RERE T AR i

TR A AR SR R S AACHE B K AEERE

HEpsR i B SIS T « H pH=2 I3RS
GEFFHPBELERVRE - — BB RENZR
AR R 1R - K T HY[H20: & BRI ] TN - 4

Al > fEiEE e RE ¢ BRI EGUELE 10 77
FENSERL ©

Bk 7B EAIE Z BE b EmELR > B Rk

== =

¥

=

= (EE G Ehm R A B S8 -

(—) FEIHEEIR 2 Bt B R 8

(Z) $&fEK pH B ERERIIFE
(Z) MHIRECEAIARI SRS &

(—) FERIRS FE R GV E

BB RNy T EE MR T U E R E o A
RESA) (55 FHASHIT L & BT AT (s AV IR I BRSO
B R SRS R R o E R
FIEASER B S A HET T B B - FHY A REE T 24%0f

Bk ZKOR R > T ELAE B B e 2 o T Bk 1 AR

L 4 S
U] DA S 59 e S /K (B (S B
ENE)
0.6
= —— 4t % 3k
= 04
o
= 0.2
O |
0 051 152253354455
PR (L)
[l ) oKl fus R E R R

RZSh > BRI KB R AR VU E A AT

pH (fi-A 7Kg - FrUEE S (2 mAEE > WA
SoB B AR A B A & e B RIS B (FTRERR
B ACH TR K FEE [ (E BB R A [ )

&iam(—)
HhmE A EH s - E - AR PR %
N

===\

[[E] T8 24%0REsk

B A T BRI AR R B AR > A T

(%] A EEO AR E (L S E 2 RS

HEBIRRBARARELR - 2B RSRTIRIRE i
BHRIEUIH ERMEIRNR RS E R FEESN -

& 1IE & | 0.05 0.1 0.2 0.4 0.8 1.6

[H20,)/M

HE AT - A R PR AR T RS IR AR

0.084 | 0.284 | 0.462 | 0.758 | 1.500 | 2.600

ETREAI7S
SO42_

ZNNEZ

0.114 | 0.236 | 0.432 | 0.802 | 1.502 | 2.728

AR
SO42_
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MAHERSEIEERmNE | BRI IRIZ AV IR
R ASERET A0

FEEBRRIE L - BEZADRRR AR Ksp EERUN > DU
AR - MERZ N LR - (BN R sHR S AR E (R
7= o A/ B AR B SRR B B DA B AT B
Bt A — IR T A R AR IS R > RIIEE B it
B A RS N B AR AR > o] — 2Kk
BPRFTA KT R b iR iR -

3k B (A)

33 “ﬁ%mrﬁﬁ'
—o— i 3 “ﬁ%mﬁiﬁ

0

0.5
Wy I ERM)

1

1.5

2

(] R PRmRIRE A S Etp BRIV E

(] Bp e Bts Be sHE A V-t Bz

(2) &ER pH HERBEHNIRE

e EGREEEER 7 AR AT E > B2
HAE AR SR E Bte AR - B EOAEI S E
FHY[H202] » IE A A U Bl R 58(0.1 M H]
72 pH>9) » FRIZSTRKI2] -

pH below 3, Ti**+H,0; = Ti(H,0.)**
(orange)

pH 3-6, Ti**+H.0, — Ti(HO,)**+H* or
(colorless)

Ti** H;0, T Ti(0s)**+2H*
[2]

Motoshichi MORI, Muraji SHIBATA, Eishin KYUNO and Syu ITO,
Reaction of Hydrogen Peroxide with Titanium (IV) at Different pH

Values, Bulletin of the Chemical Society of Japan 29(8), 904-907, 1956.

Nt - EEa/AERBE LSBT ERAVERE -
ARECHIEFEEE » fERAARHIT A Bt E R
WiE - EERPT BRI EIR S IR SR IR
Kol - B2 N HESREETY Ka BRET 107-
2 o N7 pH = pKa+log([CsH705COO)/[CsHgO7])

SRENRER TR - AT AT L > Il T 4R
REER e B RG> FE LU EERERE
A/ NI FER TR B - B B 5 R AP R HH— R o %
AL H e ~ HE AR E REAiRERR -

&ham(—)
g A ETHHIE > HEE © RER pH=3 A fE -

(eE P PIES] pH=1 ~ 2 FEBALERE >0.5M
A REEE LR - LUNE pH=3 ~ 4 iVIRELR ¢
pH3 | y=1.4035x+0.055 | R?=0.9945
pH4 | y=1.1814x + 0.0019 | R?>=0.9997
WA E EALER AT B RAVEE - EEE—

20°CHRME | 100°CHfE | HbrfaEs
M) [E(M) HIATERE
Ksp
T ST 0.28 0.97 2.8% 1077
s 0.04 0.13 1.5% 1079
Wi SRR N &=
ARERE &

gaK
(H202)

SRR AT
AR

&P

AR

(H202+N32CO3)

oyt
(PH2 4Z 1Y)
IIAA [ERE

aPE

S

(H20,+Na,CO3)

i

BT AKRFE R 0.05 ~ 0.1~1.6 M

=

(&) tpEs 2 5RINEEE

(%] A~ pH il E (LGS 2 RIS

WIE% 0.05 0.1 0.2 0.4 0.8 1.6
[H20,]/M
pH1 0.125 | 0219 | 0.405 | 0.81 | 1.74 | 2471
pH2 0.21 0.284 [ 0462 | 0.758 | 1.5 2.6
pH3 0.073 | 0.181 | 0.319 | 0.649 | 1.286 | 2.243
pH4 0.063 | 0.123 | 0221 | 0.477 | 0.964 | 1.885
35
3 y = 1.4035x + 0.055
55 22 0.9%
<l 2 e
g5 e
X | y =1.1814x + 0.0019
! 0.5 R? = 0.9997
05 0 1.5
=5
HE i EEAEM)
—o—pH1 pH2
pH3 pH4

PRFFREORHY ~ y BEEE/NHY » RERE RS

([&] A[F pH &KENR Z iR
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BEEE S > RIRERREEK © y #EEFE /N
TR (BRI R U & i A8 RS - ORIt &
SUEAINEIRE - B y BEEESHE/N > RIEA
bFEEE B pH3 AUSEENRAAC B AR B i &

4
<3 y = 1.4035x + 0.055
o R?= 0.9945 ..o
,ATR 1 ------------------

F‘:S -----------------
N " : 15 !

#F rEEREM)
pH3 e M4 (pH3)

(iE] AWrFeRrEe AR ELR

() RHARECHI R RS 'R

(%] FETi R S b S RS

FERTE AR R 5% (5 1 2/ D VU B sk B B &

gy 0 B B AR TR Y —Mbﬁﬁﬁﬁi{ﬁ

Vo BT AVO(E K5 E S B E sl - BT BUIREE 2R

& MOEVEEZ S EEBREN BRI

SHBVE - BEEFCORRIATHE - BE(bEi

VO{E $K 45 & B t @ Py 5 R 20 — (8 m] 2 52

& » il e Bt s m A 58 & S FERYES -
VOSSR AN R P o v A~ U B o DA B B R
/10 fEF R BB R E B -
Ti**+H,0, T Ti(H,0,)**
(orange)

M EA AR RN+ 2 — B =+52
— b > BHEMBER ARG FTELEH
&) LA > BRERER R E R 0 HATARRRRL
1720 22 > TU(ESKEYRE S & S bt #nE
AR E -

FEETHEA > R T IREEIRMAEE - HM
Sl iR skHY E & *UH@I TR —E 57
ZREREA - SR =EHREREES - £

WIE#& 0.05 0.1 0.2 0.4 0.8 1.6
[H20:]/M
1/10 0.079 | 0.179 | 0.327 | 0.698 1.4 2.5
1/20 0.084 | 0.169 | 0.366 | 0.757 | 1.468 | 2.5
1/100 0.081 | 0.245 | 0.355 | 0.679 1.3 2.5
1/250 0.11 0.21 | 0367 | 0.724 | 1446 | 23
1/500 0.079 | 0.107 | 0.264 | 0.524 | 0.378 | 0.357
1/1000 0.065 | 0.12 0.2 0.418 | 0.127 | 0.368
3
2.5

e

A

0 0.5 1 1.5 2

wF M EERA)

—o—1/10 1/20 1/100

250/1 —e—1/500 —e—1/1000

Z?ﬁ?ﬂiﬁ?:ﬁ?ﬁ-%ﬂﬂﬁ@;ﬁ Al T2
ChESZ— WAL TOZ—MESZ—

(] £

[EIRmRE (S R 2 R SR F Rt 2 i S b
2R

Tm%ﬁz BF > IR 2 — R HRAE S AT

ey R B sk K i) D YRR M S AR RE 0 T
Eﬁz WHBEUNER » TR R&EET
A AR DEERENWE A+ —E1E
E& BRI

&iam(=)
B g A ETHY IR - HEE ¢ ARl AT DAGE
1/250 FrefE R AR BL sk (F RVUESRHIACR - 1015

1000 '

IR E_E:)/YTEE/EJ HIBCA

QD

Tor Z — e R B A A AR R

(1) B Emin B ARHI(RIRRIR
€I

[H,0.)/M

K1E{% | 0.0125 | 0.025 | 0.05 0.1 0.2 0.4 0.8

1.6

1/250 -0.013 | -0.05 | 0.11 | 0.21 | 0.367 | 0.724 | 1.446

23

YWFRAE 0.025 M DL N R ESFELE EE
L AT A - AREERPT AR E 4R EHIRIR £ 0.05 M -
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=fam/\ > EARREREIE AT BRI R BR B HERISR)

WA B AR B /KRR T EEE
TK R 2E G HoO2 H T o R At Es
[l ({5 R A B 5 e 2= 43 As0H0) > BT AT
BUTE—HREEKY > AR
FENEISGREER E LS KBETE R
i s THERUFEREL —H %) -
£ 5 /N2 1% - &H AR ERY/KE
AL 0.6%HVEE LR » [F—HF
] 5 /g - sl g /K&~
0.01%/5 45 »

BB Fifi th 5 AR A5 P LR R A I
- ATREE N EE(EEAE T A E
pH ERET | HETT/TEARE (4 -

LA 2 pifE EHYER A Fan fE 0t
2% o i

FOFEE Y Na2COs B it B
Ry P B e b S ETE N ST
fig - aalE - BEE pH BT dE(E
DHY TR R RS, i
B HY o 2 g B S KR RET AR
pH2 - (IR Fy pH<2 P EEEUKEL AL
S S E G A A (b - 10 pH>2
HYEREE S LS A S IR (AR -
BT ATER) -

2 EEEE LA R pHEREE T
AREEA A [EIHY S EAREL -

0.6

—— G & —e—KFk

0 05 1 1.5 2 25 3 35 4 455
pE (] P¥)

(=) FIFHAR TR EAREE 0.4 M SRSB4 S KT E T8
KB RO i B R AT AR R L O A DA RE )

0.3
0.25
Q
§ 02
=
& 0.15
Ji2Y)
3
& 0.1
X
0.05
0
2

0 2 4 6 8
pH

10

[[& ] MnO:ZEAR[E pH NEAE HO: SR SIS 3R (25 55 59
JEE B P R T o - P M SR KA A R PR PR o R RS )

TR PRI — S R RT3

—d[H30,] _
= k[H20-]

d[H,0;]
—==| =k
f [H20;] f dt

loge[H202]= loge[H202]0-kt

OARNMELH FFEE 0.4 M
QA ME(LH 78 0.4 M
QA MEALH #FE 0.2 M
R @® ) €))
kxlog(e) | 0.001 | 0.0157 | 0.0174
HHE R BB T 1S4 - RN Al e
BRI B TR G W 7 fE Fy— U
& > ININMEACEI AT R— 4R S FE > 2R
REHGFER > HERIS5ELE -

o RANMEAEH fUF8E0.4 M
AN LEIRIEEE0.4 M
AN ER #F80.2 M

0.2

-1.2
-1.4
-1.6

R og{E

100 200 300 4

=-0.0157x - 0.1705

=-0.0174x - 0.509

-1.8

73 fiRs ]

(& ] AR s T o 2 ROERERY log {ERIZA E
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SHATL - HBRERES AT BT M SR M AR

abxiE L2270 2NayCOs » 3H20, - R EREEHY - (iEG SRR > B > 200
LN R - B REE - B/KEE RN A R EE SN E L -

"RUFER ) EER B EIREE > KUK BB R LS - BRERSN > KIREY)T ¢ bRBRINE
BHEOKT pH H LT - MBECSAEMmIERRT T EESRINER - RMIEE/KErUEEE - &
"RUFE ) WGBS E KE i K IE R o BRIV R SRR BRI BT A SRR o R R

AT 22 BT St L 6 DALV BREREAAC » A T DAE ISR SRR SE R S T IE R 2R 6 o IE AR A
FERY T ROFEE ) AEOKHUAIRE - EVIEIREEREY - BELE o [ERIRE LRSI ELRE
ISR SR REMSURy U BE (L AR

JFCCHEHE © Eiigk A 4EE R

BREUR © ABEERA 3%BELEFENEE A E > EETMWEE X - {EEH -
Fy 152°C > NitE eI e BE(ESf WA E S BRI ACHER -
(AWt FE Pt A TR > FoEE ] EEKPBEEtE - HEEEBREREERER > FAE
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Photocatalytic Decomposition of H;0, on Different TiO, Surfaces Along with the Concurrent Generation of e
HO, Radicals Monitored Using Cavity Ring Down Spectroscopy

Jaeseon viT chiheb Bahrind, Coralie Sehoamaeckert, Christa Fittachen™, and Wanypong Chor™T

Abstract

Hydrogen peroxide (H,0,) is an important reactive oxvgen species (ROS) involved in photacatalysis. To study the photocatalytic

behavior of H,0,, the d position of H,0, on illuminated TiO, films was investigated using cavity ring down spectroscopy

(CRDS). A mixture of H,0, and O, gas was flowed through a cavity reactor which contained a Ti0O,-coated plate. The removal of

H,0, and the accompanying production of HO, radicals were monitored in the gas phase just above the TiO,, film which was

irradiated by a UV light-emitting diode (LED) (375 nim). The TiO, films tested in this study were mainly Degussa P25 TiO,, (DP), ] l
Aldrich anatasc (AA), and Aldrich rutile (AR). The photocatalytic production of HO, was observed only in the presence of H,0,, |
which indicates that the HO, radicals were generated from the decomposition of H 0., not from the phatocatalytic reduction of l HO; ' }_
0,. The direct photolysis of 1.0, in the absence of TiO, was not observed at all under the present irradiation conditions. The Mﬂ'ﬁ—‘
degradation of H,0, and the accompanying production of HO, was not retarded at all in the absence of O, {(a common electron

acceptor), which implies that H,0, itself should serve as an electron acceptor. Althongh the HO,, radicals were originated fram

the decomposition of 1,0,, the removal of 11,0, and the production of 11O, were not correlated. 1,0, could be rapidly

degraded on illuminated DP with little production of HO,, whereas H,0, was photodegraded much more slowly over A4 and AR

but with a marked production of HO,. On illuminated DP, the in situ generated HO,, radicals seem to be rapidly degraded with

little chance of desorpnou mto the gas phase, while those on AA and AR are long-lived enough that some desorb into the gas phase. This implies that the fate of HO, radicals, which are
universally involved in all p Ivtic ions in the presence of O,, should be itively infl; d by and d» dent on the kind of TiO,. The photocatalytic decomposition of
H,0, with different TiO, ﬁlmq was investigated with varying the experimental parameters such as light intensity, [H,0,]. carrier gas composition (O, vs N,), and alternative electron
donor and acceptor (methanol, EDTA, silver ions). The result implications for photocatalytic mechanism and atmospheric chemistry are discussed.
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