PEARYMEY | EREETE

052402
gxsge | E 2 [ "t 2% | —#F3 MnO2 2 TiO
HLv 27 AR T o

BROL: 2P B8 qpssd g

T g g
- I ]
r—g = Fﬁ%" 8 3 /’FE]&L\




I

AHFERI SRR EIFR TIO/MNO2/ZNO - B S B I RBETTRA B HR - 1
YVEEBR P O T4 R A LY H R RS AR R I - §49 TIOx FUHEAS B MnO- 25 1S
ZAERBAFAIEIEE ) - B R TR R  TiOp FAEHS Y ZRBE R L FHT]
RIS - Pl 25°C ST RBURE - T2 MnO,-25 FRBSHUIZIES - RILUBIBTAE 25°CI %
PR - RS RRATEY pH 1 » 55 TIOn BIEIAE pHS.7 BFRIIEEE + MO, HIAE
166 PH B A IR+ 3240 LTI 25 B 0 R k) pKa (AR - 738 BET B PL
5 » TiO ST, B MO ST A e e b RSB LAE ST - HOBM IR EE - B
SNREEBRIIHI LC-MS Bhsts S REATHERLIN T RRSHL » LRI 13 Bhsss BT 1 2 e
LB -

B - R

IKEDRR BRI - T RIRMIER TS - BRI K I &8 - Bk
VB IR RS - KR A B R IR TSRS - TRt T3eAr
R P I B AR R DS - SR KR T F e A TR 2 — -
i< BB LR S I SR K iyt L2 i/ S RAE RO ) - IR st
PRUL AT HERTIFIZE 76 SR AR R B » KT o + (8 ASBTEK
BRI A -

B~ WIS
— ~ JRHIBLE TiO2 ~ MnO; ~ ZnO R EIBERIARAT B BE: -

=~ EEeA [Fl e A A LR — R (o P B/ R A R BERR AV & -

=~ [E#E TiO,- FHEMEEL MnOx- i FHEE 7 8H & > SR AR e 2 H BRI R IR -

Y ~ RS TiO2 JEHEIAT AR EIHYRhA R pH (ERE H EFS AERAes iy & -

T~ PRE MnO2 /BB AE A EIZYENE R pH B o FHEE RFRACRAYREE -

N RS EIR R A AP T REES 53 (SEM ~ XRD ~ BET ~ PL » LC-MS) - i FRaT /8
SR ZFHE LR SRR R RR P & -

T CEECAR R R R BRI HY FH AR A R i FH B VAR S S R B oK IR S R AT & -



2 ~ W5t et

~ B ZEEE S )
Ti(OBu)4 A T B Ci6H1sCIN3S TEFHER
K>S,05 IR L 5 Ci14H14N3NaOsS FHEAE
NHsHCO:s iRl 8% C24H2sN;Cl FEER
KOH =i e H,S04 it
NaOH DEALE MnSO4 - H,0 — 7K B
Zn(NOs), T B P Tipaque CR-60-2 “EARERERR)
HClqg) AR C2HsOH .
Danio rerio BLE & Neocaridina denticulata | 25K

* WrgeEstt

BErr ~ Ef5 PO ~ VB ~ 8 ~ R~ BN~ MR T~ SERAINEMR RS
TR ~ FPEAR - B0~ A ~ B CHEAE - UTGRELFT - HEEGOTERE - TUEERE - BRiREETt
EREE O REEREE - EEREEAE - ZHRHEEES - BEEEL
XOLBER T XRD ~ iRtV EE T8k SEM ~ LERIRREL LIS E 016 BET ~ 80

JEREER PL ~ SRIMNR AT DI EEREREE UV-Vis ~ IRIHEHTEEEE LC-MS

N

3-4 BOOLEE

3-6 EERMERELFLIREE SIAT R




B2~ ISR ARE A

4-1 FrFe Rt E



= R
(—) Wi ElE bR ERAYR

R £ K By 2 TR 1 K oy - Rl E R D R R B BB s 7 DAAS
[EIEITEF IBZEER S | - (ERER M M B AT e - TR A IR 585957 B
PERIR BT ERA LB > PIERR I AN S L B A s S A E R I E e o1
RIS [T > HEA R o ks B bE P Rl A AR IR E 0 HHRE - [
ZGENLERRE - HAmE A R o AR S RS A R A 2 e > mIRE e
R AP RERREGEFLAME - (B R E RA meg  » MM (e R e IR B 5
fE o MEREALTAEREE 77T HOR M 2R MPEIR AR - A S B AR
{EMEEEITIE - BRI - BRI Z HAY -

() FuftE

okt
IR &
HEAE EEEHEE AR

Na* 82
e % C
g p N ,©: :Q cH «
4EE= N HaCo S ;3, 3 .
o LTUNE o
N \rIJ NHz

5 4T | [ 4-2 FHEREAERE | B 4-3 HERAERE | [ 4-4 ARG

FF= Ci14H14N3NaO3S Ci6H1sCIN3S Co4H2sN3Cl
TR SRRt Pyt P2yt




(=) a4y

1.

2.

4-5 4-6 4-7 4-8

AP (L) | 4IFBEE ARG H) | ghA(EIREMER) ZEgHTRiR

B 1 (Danio rerio)

BEFE SO AR R Ry bt S M B R NS0 (Y B R U AEY) - iR

seyEn e NE NS EE R - YR ZEZIT - ABIESRERERLE
PIRF RSN - SIETE A] H AR A S EL A (DU B BR AR IR o DABERS s Rt
ALY - BEEAA - HEEEES > DRt AT B FIHPEE foErTK
BEPERE - AEEREARE 3 HAVBE A s HEREEEREES -
DUREAFR M B i 1% A EORFE SRt B K 2 31

%ok (Neocaridina denticulata)

B30 I BERIE > RESE BUKELITE M > tE RANEBERE A E - X

R R iR iR m] (E Ryt /KISy A= Ve - H A2 e kiR E g T B e
BV R/ KE MR HIEAEY) - AEEBREEH S ek - HAFEER
B A FERREMHEYIRIEEST > FEUNEIAM R B R AR EK -

(—) BErEEBELY

“EARSEHEIR

(1) #Ef# Ti(OBu)s 12ml ~ 35% HCl(aq) 9 ml

(2) #F HClaq)Z LA Ti(OBu)s » FHF H IRV LA T —
() FEAMER - REHERERE S DR

(4) FTAE HCl(aq)E 5% » K E BN EFEEsHERE 30 min (FEOR 5195
(5) RHZaEUtE - BEIASEERE - EAEERE

(6) PHEMELRTE - WA SURNE - SE 140°C 24 /NEf - 3E R/ N 100°C

1.

5




(7) RSP 6 ABE ORI AZEET /K > 400rpm 10min AL =X
(8) EMEMN LA - e PSS AR LB R BUF » AR 50°C 24hr
(9) HHH S PR BEEE TR S AT AR A B A S50 (A

S LSRR

(1) ARSI - FIEIECE Ti(OBw) 15ml ~ 35% HCl(ag) 5 ml

(2) ARSI LR 180°C 24hr

20 P HEO8E S (140C24hr Ehr AR - A EEDRE
= I|||| ARG HEHZ(50°C, 24hr)
Ll —p - *
AT » BABARIE  HAREE PO
28 ﬁﬁ”ﬁf“ﬁ’ﬂﬂ)\
IR RS (180 °C24hr) ARk LIEHTR > RisEEEEE
(] ARG HLEZ(50°C, 24hr)
a. +*
B)- 5 - 'ﬁ ~A—g —~¥%
A o EIASRERE - Eﬁ(Amlﬁ;é T AEEL
#E0»(400rpm,10min,3 times)
4-9 R LSRR RS

R eiEER
(1) PLOIL BoE R » HEEUERARE nl S /K &35 » AP % 0.1L 0.1
(2) £ 0.05*0.1*169.02 g MnSO4 + H,O ~ 0.05*%0.1*270.32 gK»S,0s ~ 2ml H2SO4(70%)
(3) 1 KoS:0s FIA 0.1L HYEHEF/Kep » W BB s RHERE
(4) FFMRSEEAE% > FIIIA MnSOq « H.O - #EFE R RFAETE R
(5) FFARSERAM R » RISNEIREEZHENA 2ml /Y HaS04(70%)
(6) E 65°CIRE/K/AEZIE 18hr
(7) /4 0.2 pm JEARF R E B R - S AR
(8) KFEARAL M2 BN ENL - st EECH » BLAMLFE 50°C 24h
(9) HRFiD A FH EE R EA I 2 41k AR I AL 1 IR TE
= (557
(1) PLOSL ARG » HEUERLRE K ZEFEE - AF 5 0.3L #7E*0.3

()

ZEfF 0.05%0.3%169.02 g MnSO4 + H,O ~ 0.05*0.3*270.32 gK1S20s

6



(3) F KaS20s HIA 0.3L HYEBETF K » BB RS LR

(4) FpRIR5EEIEMRE » FILA MnSOs « HO » iEfE dhfag e

(5) FHIRIERBME % - (EFE DRSS ENRER ~ 3 H

(6) EH 3.()~9)

—A(LEEERY

(1) #f# 0.2M MnSO4 - HO(aq) 15ml ~ 0.045mol NHsHCO;

(2) J# NH4HCOs f#] A 0.2M MnSOs » HoO(aq) 15ml o » SEEFATEREERESS FigpE
(3) FHIRITERBME % - AL - BIASRHERE - HEASER

(4) SHERETR » FARDIIE » [IE 160°C 4 /NS - SERF 8871 5.3°C

(5) fHH 0.2 um JEAGH FI R AR 3 BERd R - R i 17K

(6) HFISANHU M1 B MBI - (FFHSEEANE AR » AR 50°C 24h
(7) R AEUH B A > A SRR > [HE 400°C 4 /N > BE 534 Bt 5.3°C
(8) EHEHEE(5)~(6)

(9) HRRH ASFI FH B FESTA RA T P 22 4B ASTR IR TSR (R AT

L/ﬁ% MEHIA {702 pmiE AL
RIS HER
u, — AP =y — e
0 s ¢
K;5,051.35169 Zi AR - PSR EAN R

ffﬂ‘f

MnSO, - H,0 0.8451g FFE /KBS E(65°C.18hn) A Ea
{&Pﬁ%mﬁmml H,0 A A HERZ(50°C, 24hr)

{RFPE]2300ml H,O (£ 7H0.2 pmiER
FFEERE(25°C,3day) i B 4 ek K

B-0 - - -

K&%4““9 %%iﬁ@ﬁ PSSR LR
MnSQO, - H,0 2.5353g RS (50°C, 24hr)
AR
U a ENEDRENE (160°C,4hr) B EDEERE (400°C,4hr)
EIASHERE A GRS =
| e LK

=) =) =) ® 0

° [o o Oo=

#11.A0.045mol NH,HCO,

&l 4-10 S L5E B F AR E
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6.

AfbFEEP

(1) #Uf5 0.04M Zn(NOs)2(aq) 25 ml ~ 0.2M KOH(aq) 15 ml

(2) 7 KOH(aq)ZZ R ILA Zn(NOs)2(aq) H(2min PE5E) > FIRFE EERH s LI
(3) JHE5E KOH(ag)% » FHEF: 5 min

(4) TLZIBAHAEHE R E 100°C Shr

(5) fEF 0.2 wm JEAUH] Pl SR I o B Ry K - A P 2577k e

(6) REBEARHL MRE R EBREN - (s e E A0 - BAKLE 50°C 24h
(7) sk A F ES B R B S 2 A AGIR IR AL T OR AT

SALFHTEIP

(1) #Uf5 0.04M Zn(NOs)2(aq) 25 ml ~ 1M KOH(aq) 15 ml

(2) & KOH(aa)ZRIIA Zn(NOs)o(aq) > [FIRFE N EERER T2 L

(3) 5t KOH(aq){% » FHEET 2hr

(4) ILZIFCAH A 1E S 100°C Shr

(5) E=t€ 6.(5)~(7)

=X Ini 232317

(1) #Uf5 0.066M Zn(NOs)2(aq) 37.5 ml ~ 4M NaOH(aq) 12.5 mi

(2) K Zn(NOs)2(aq) E > 70°C AT

() FRRERRER » ZHNMIA NaOH(aq) » [FEIRFHEFE

(4) THESEIR G SNE 3hr > B 70°C JHIAFE[E] I

(5) Et£6.(5)~(7)

ERERIA
\ (i H0.2 umiAR
0 RIS R
—]
= e
: R ISR
B BHIRIEL00C,5h) BASHEBHE(50°C 24m0)




ERREIA

IMKOH 15ml gy 1 (0.2 pmiAE
N i TGRS R K

%

BRI AR R
FFETHERERE(L00°C,5hr) TRAHBEEZ(50°C, 24hr)

{55 FH0.2 pmiE 4t
RISy
@
— 0 BRI - RSSO
BIEIEIA s E(70°C 3h) A KERRE(50°C, 24hr)

FIFSEFE

(=) LH

1.

2.

10.

4-11 S EFFRE R
et EPrIek
LS A bR S Rl
fic#d 20ppm oE FHEEASREAR. 1009
&y Iml 27 AN EEEEEVE A - HETT UV-Vis g iITAER O (E (abss)
FPH 0.02g Y% {bdh - DA 209 20ppm 2 HEREAR A
MAEVE B ass R BUSRE SIS EREME) UK
BN RDR/KATE 25°C 200rpm > [ZfE 1hr
Hyth 2ml 25580 A8 LYE > BieCs 3min 10000rpm
HU 55— E CAR TR AP EE &Y 1.5ml > FEZXERE Ly 3min 10000rpm
HUEHEDERR 1ml > g AR EVE - #E1T UV-Vis il ER IR {E (abs2)
FRIZEEFIE R » WOLEIEEERZLRIRIE > F1H] (absi-absz)/absi*100% » K153 S
AR (%)

e IR PR L B R Al S
3 & HIHLabs- JABEAE B S R e e
559 A BELL (52 Sl Fiabs-1 o

= W -
— [o — (= — 7F
QFEE0.02g/ &,0,(10000rpm, 3min, 2times)

I e 1% 75 2 abs-2

MV EE AR

4-12 ZuRt KR E AR



(=) BEREIRRE Z F9ehEiR
RI77E R RIER AL SEEHAERERIE LT > BECHUR[E pH (2 JeRhaR -
AR ARG E Ry pHT - BcBse iR BT E 5E pH (H
1. DAECHY 20ppm pH1 Hy5R FREEHYREAR 209 Ay (5]
2. Fc®d 40ppm HYEE FREERLREAIR 209 DU 0.2M HCI 209
3. B ERE - BIAE pHL Z SE AR
4. FIF pH &t > B HERzR(E
(M4 4=t
1. Pofdes FHEE R FH RS R S (20ppm JEUR/ R B 1% AR i FR 1% 10XIFE 3 {% 100X)
2. PRSI AR E LA (B8 M E AR B f 3.5em/ % 3Kl 5.5cm)
3. HAARRSTE DS A Sml/ZEETRE 15ml

4. BIEEYHEEBE LR

[ A 108 A T
B84 20p AL 4 410X/ 4100 A ORI TR

FAJLRS K nn FHEE
mmmE gEEm - EER) ()
_— s - s | |- — 0 =
DuuE EE. — e@ @@
AR 1 omE A SRR ERE I

4-13 A:pain 2 e RIR B A
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— ~ HEpteias

5-1 Z&ALERBIEY 52 Z&(LR B | [ 5-3 ZEALEEKP

5-4 & /biBhE 5-5 Z&(LETER 5-6 & LELERT

-_

5-7 SALFHEIRD 5-8 ffLFF R 5-9 f/LFFERIE

 AEIEEE IR FE R TR RRRIEE
(—) AEEEECYEEHE - FEHE - FERZ KRR
RO OE R ~ B ~ FIZSR)ATR 20ppm > HERFEOIMGREIR (E (G0
FHEEZ pHB.1 » FHELG pHS.7 5 FHELE pH6.7) » AR RS LY 0.02g LA 20g

AR B EZ/KE25°C/200rpm) R E Thr > APRFREERAIR 5-1 -
*5-1 JpfBE(CYHHE - FEARS - RS Z RERR(%)

‘ R mme | wem | s
Ak

TiO2 /B 50.16 0 1.81
TiO 2 32.67 0 0
TiO2 BRI 0 0 0

MnO2 JEHE, 28.66 88.00 47.01
MnO2 fEJF 5.37 24.12 11.74
MnO: k2 2.60 34.94 6.43
Zn0 £ 0.32 2.72 2.77
Zn0O {2 0.72 6.72 2.42
Zn0 Bk 0.22 24.93 4.83

11



FCBd FHERE SRR 20ppm - dERFEOTARZ IR (E(PHS.7) - FU S {b8kiE

WEF ~ B ~ BRIE& 0.02g A 20g /AR » Wi BN R 7K

(=) AEIRFERE T S bk =TERE ARG 2 KRR

55°C ~ 70°C ~ 85°C/200rpm)[Z i€ 1hr » EERREIZUFE 5-2 -
7 5-2 FEIRIERE N Sk =R E RS 2 2R R (%)

BE 25°C 40°C 55°C 70°C 85°C

AR
VSIS 50.16 | 32.85 | 11.86 | 14.85 | 13.62
Bk 0.00 6.15 0.00 0.00 0.00
B 32.69 | 20.66 | 43.60 | 20.68 1.02

Fofdon FHEE

(=) FEMERE T &bk =Rt e 2 KFRR
AR 20ppm > HERFE AR ERE(PHS. 1) > B S i

% ~ 167 - BRI 0.02g A 20g S » A ERNER/KIB(25°C » 40°C » 55°C -

70°C ~ 85°C/200rpm)SZ € Thr » EFRFREHRAIFR 5-3 -
% 5-3 AFERERE T S /bif =TBIRE 2 HEE Z KRR (%)

5 25°C 40°C 55°C 70°C 85°C

Il
B 88.00 80.69 79.14 74.00 74.83
1t 24.12 31.18 58.47 74.68 78.01
BRI 3495 | 3995 | 41.20 | 50.49 66.74

7(25°C ~ 40°C -

() NERIERRE T S LIBIE B ARG 2 RPRR
{5 FH B B i o vl e B4 i {5 /7 7% » B pH3.2 ~ pHS.7 ~ pH6.4 ~ pH10.7
HY FHEFE SR (20ppm) » U SAEIRIETY 0.02g I 20g J5/R S > ML ER?

RE27KI8(25°C/200rpm) S - &F 20 S AL — TR b TAR Ml > RERREIRAIR

5-4 o
* 5-4 FEIRIERRE T —SLENEIERE HER 2 ERE%)
S Imin 20min | 40min | 60min 80min
&g (E

pH3.2 12.89 17.74 22.18 22.25 25.58
pHS5.7 36.46 43.60 46.10 48.09 53.50
pH6.4 17.90 21.48 35.60 38.71 40.05

pH10.7 0 0 0 0.59 0

12




(1) AERERRE T S LB Ao e KRR
{58 B Bt i Al 2 O SR i E U5 7% > HUAS pHL.1 > pH3.2 ~pHS.5 - pH8.1
HyaE FHEE SRR (20ppm) - U SEALEEIER 0.02g IIA 20g 7&K T - ML ER
R /KiB(25°C/200rpm) S - F 20 Sy L — T b ThR M > RFRREIE AR

5-5 ¢
% 5-5 NERERREEE T S/ L EERH  HE Z EFRE(%)
Wl i 1min 20min 40min 60min 80min

pH1.1 80.39 86.83 87.75 95.55 94.72
pH3.2 30.93 78.55 79.35 95.23 94.80
pHS.5 17.36 41.21 60.02 79.79 84.39
pHS&.1 15.96 36.80 51.18 74.18 82.19

+ [ESCREL  2Rf FH AR
(—) ZE(EEREHER KR B 2 R [ SR B R s F R PR
FCBd LG AYREATR 20ppnypHS.7 » NS (LSEHIET 0.02g fIIA 20g /&
R AL E R RE /KA (25°C/200rpm) S 80min 1% - AREFARLH] Al AR IE AR
oyl > R 95% LBE KRBT KRB 2R m EIE B - A EE AR
FEHEFZ(50°C/24hr) - JREFEKHY A B R SRR [l SRk 5-6 - 14
Ui 1% 2 FERL 0.02g - EMEATALRIFEIT — X E g > SREZRERRRE
g 5-7 -

®5-6 _RILINBIE ARBERE | R 5T ZSLNBIER ARRPARE

SERL AR SRR R HERRR
HEE & 0.02g ERERR 54.55%
B EEEE = 0.0183g TREAERR 52.31%

SEURL [E] U8 91.5% X X

13



(=) ZEAbEhEHER 25 Pk ar A e 2 RE [ U AR B 2R e F A e

ot FHEEAYRHATR 20ppmypH 1.1 > HL =S ALSIEHETR 0.02g TIA 20g 75
R B HRER/KE(25°C/200rpm) S Thr 12 - REFERLA] I S B 1 /s o
TrilE > M 95% LB R ABETKRCEEE 5 K - RimBE i GBS HtaZ
(50°C/24hr) - FREREUM B HE A SR BT AT AS AR [BSCR - BRI 5-8 - TEHUREE B (%
Z AR 0.02g > EHE AR HETT R E R SKE R (E R AR BRIk 5-9 -

% 5-8 “H(tEEIEP ARRER | £ 59 “SLNEREAREFE Y
[ S AEI S ES FEML R E A RBRER
TnEE 0.02¢g BHRERRE 96.68%
EIPz AL == 0.0188¢ —RfEAERR 94.86%
G ES 94.0% X X

g~ AEYrtEs K EHE M
(—) B AR IVREA R 2 A E

PO S PR LA e B FH B 20ppm JFAUEIAIR > FIFHRTZCE BREE R - DAsfERIF
R BRI > SRR 2B S BRI bR - SRR E R 2 AR - LA A
10X Fz 100X Z Mk > FEVUSH R an 2 L Sml B2 B AR M(ELE 3.5cm) »
SHADA 10 EPEE FHETTIRERZ -

% 5-10 AEMRE T LR BAE S AR R PRI S [ E(E)

H
N 1 0~16hr| 24hr | 32hr | 40hr | 48hr | 56hr | 64hr | 72hr | 80hr
VAYIEE
Before 10 9 7 6 3 1 0
After 10 10 9 9 7 5

After 10X 10 10 | 10 10 9 9 7 7

O | QN | O | O

After 100X | 10 10 | 10 10 10 10 10 10

14



% 5-11 AFERAE MBS S L R TV S E E ()

e
s 1 Ohr | 8hr | 16hr | 24hr | 32hr | 40hr | 48hr | 56hr | 64hr
VYT
Before 10 6 4 0 0 0 0 0
After 10 10

After 10X | 10 10 10 10 10 10 10 10
After 100X | 10 10 10 10 10 10 10 10 10

(=) ZEFrRIRRREE IR Z FEE R
M RTACE SRR - DAA FEIR (T a B EAS K 5 FHEE 20ppm R - S
&l S LRI R - SRR 2 ZURUAIR > S PAEACEL 10X F2 100X 2
MREAIR - HIVUHB A AL 15Sml o3 RIEIAE R 5.5em 2R B AT

SHADA 10 EZEHORIEE TR ETHE -

R 5-12 AERE T ZERIEAE RS AR T S (EE(8)

i3
e 1H] 0~40hr| 48hr | 56hr | 64hr | 72hr | 80hr | 88hr | 96hr |104hr
B
Before 10 7 7 5 4 2 0 0
After 10 10 10 7 7

After 10X 10 10 | 10 10 10 10 10 8
After 100X | 10 10 | 10 10 10 10 10 10

O |0 OO

R 5-13 AERE T ZERoRIEAE ot H B AR T S (E R ()

H
N 1] 0~24hr| 32hr | 40hr | 48hr | 56hr | 64hr | 72hr | 80hr | 88hr
VAYIEE
Before 10 7 5 1 0 0 0
After 10 10 10 9

After 10X 10 10 | 10 10 10 10 9
After 100X | 10 10 | 10 10 10 10 10 10 10

15



1~ PR ERE R A BV A R RERR

R (%) [ F=liia Rtk

100

80

60

20 II

0 -_
HERE EFE BER

BRI (%)

100

80

60

40

1 bt |
] — -

HERE EFE  FEER

wEIER m TR m

=]

Hha( m 7 IR m 3R
100

80

60

LD

20

0 —— - —_—

FERE TFE FER

5-10 TiO, ¥ 5t 2 KRR

5-11 MnO, ¥4k 2 KRR

5-12 ZnO Bkt Z KRR

(—) [& 5-10 B bR IEAR 0.02g ££ 25°C/200rpm/ Thr/pH #J4G{E (55 FHES pHS.1 ©
FELAG pHS.7 ¢ HELE pHO.T)EYIR(T T > % 20ppmy/20g =FESLREA R Z KFRFRA R
> L ATHD  BAGITT S Rk ARG 2 RERCRE S i dvkhs - IBIEP

BT oy RlliE

£ 50.16% k2 32.67% 12 S E g i —

SULSRIE R RIRHERE Z [ e

Y - HREAGEHP2EET A48 - e A3 S bR R A E &
PRAGER - 13 o P R B PR R R S (G TS e AT

Jy
5-11 B L& IR 0.02g £ 25°C/200rpm/ Thr/pH #)4A{H (50 FHEE pH8.1 :

BAE pHS.7 © HELE pHO.DHYIRIE T > ¥ 20ppm/20g —HALRIAR Z RFRR AR

» FHIELHTRD -
EAERI Sy 2%

5.37%E1 2.6% -

R = —

1] 88% kz 34.94% >

REERE

T R

g

SULSR A ol RS 2 RFREERE Sy AR E - IBIEP
SRCRAIAEE - TE BRI 731 A
{bshfF A PRul HEL 2 NEY) - Hon HEE Bl

RN SR BB R S LB R T AR A B R RRRSR
T BT SRRSO AIEGE -

(=) [E 5-12 Ry EEEEAIR 0.02g ££ 25°C/200rpmy/ Thr/pH #)4A{H (52 FHEE pHS.1 ;

FHE

f& pHS.7 : FIELE pHO. T)IIRIF T > ¥ 20ppm/20g —FEAWENAR 2 RERRKIRIE
FHEE TR - BT S A LEF AT 29 Z KRR
BEFRELEHE R RERARL Z S e -
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i WY

N

EEREA A SRS T S bk RS/ — S bk e B 2 KPR

100

=@= TiO, star
2 & 90

=8= TiO, sphere \
== TiO, sea urchin 80

T T————

=
o

o

< 70 < 70
S S
S S
I 60 g 60
© ©
< 5 Py = 50
§ N\ § [
= AN g — 7/
o [ \§ o
30 30
< 20 4 < 20

=8=MnO, sphere
=8=MnO, sea urchin | |
=@=MnO, flower

[N
o

0

10

o

T T T T T T T T T T
20 30 50 70 80 90 10C 0 10 20 30 40 50 60 70 80 90 100

40 60
Temperature (°C) Temperature (°C)
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