e

4g

Sl

=

L

=

&,
g
gt

i

ek

fL ?7}1

lew‘#
»

B

B v

040221

ab

-

3

=

e
SN
S
S

N—

Fip i

N=
+)
ot









SRS S TR [ SO VR A B OB - [ TR
e :§f%ﬁﬁifﬂﬁ%H%VH%WﬂWJP’%ﬂmymﬁ%ﬁﬁm:
[ R BRI O 2 RN SRS £ I 8 <

W PRI
= PITEIO DR R R T
DR S IS SR R T IS ) s B e
= PRI S ER R TR AR s T

I Wﬁ%‘ﬁﬁ?&iﬁ;ﬁ :

- T
(=) YRR
FIE Bl 0 = A S BT S I BT S I SRR

ARSI o SU I R FURRLASL B - T S e S

flEBh o e e LR R 2 R R (R 48 2ty

PR T~ SNSRI e IR R e

o2 SRR AL 3.2 eV o P RRLER L AVRE R (14:5.<380nm)

R

EAET -

|
**LLT
4

S JRTRHE 91 5 R 1 B

2



L L R I -ﬂfﬁ[ﬁjéﬁ ° ﬁﬂ@@@gﬁw %
& OHFIFl LI @4 (O SR IE RS 53 » SIS [fE ] « I |
S Eaod i P R R EN [e AR e ey R
TiO+hv — € +h'
A © HO+h" — OH +H"
&4 @ Oy + 26 +2H" —H,0;
HO,+€& —+OH +OH >
Oz +e — Oy
e 2 [R5 53 5 E B T TS BRI [ PV R
S TR (™ s o oS PR AR 7P IC B S 808 e 5 1

i

YRS SRR « 1) 2 KB A R TS P

SEL A A Y SRR S s

ll

\ I |

a*‘:,_.-ﬁf /

q F l T Hy

W T AL -
] i I |

o Y L 1 T
(Z)

S (T (58 AT FHEAO A R 55 T 5 1 R
%’PJﬁ’?‘?HW:? 2y R T I%Turﬁip’:?“' S B T A
’Z’E'E\?’”Flfjﬁfg’%ﬁ?l*ﬁﬂ%% SN ES Ry S 2 ) S TSR (v 720 N U g E Rl 4
VIR S PRI RS A R K RO PRI AN IR 2 AR
= PR AR AP AN 2 NI P PRI 2 Y @ F B AR



Ao “1 415 f JPAEAAA95L 275 m7/g- P25 = & [*4HK55 £ 50 mPYg > iy Aldrich
TiO, £% 10 m?/g -

TR IOV » (SRR SRR RS TR 2 R R

o SR REAL i Sl i o Ul 75 e e A L2 e g

FORUFIT | » OB S A A 5 7~ T » I R, 2 posa P R T gy
Sl i dh J\ig‘fﬁfll o P ORBIL T SR f 07 G [ 1% 2 B
Vo 5 (P52 AL Y BRAETR 7 < VOSSR T S [ R S TR
AT % > SR o S sk R AR > 5T RO s
SR SO RIS RY T S e PRI AT S R )
N R IR -

o s

O
IO N o ) ms Aldrich 7 il
P25TiO 55 A (FEFEAR ) ---mmmmmmmmmmmmmmmm oo oo eeee B Degussa ’* il
NaOH (48 ) - F1 H'{%Pﬁg[ﬁi?‘ﬁ%
P O SR [Hi?“‘ﬁff
Ao Filg B L T
Ba(OH), * 8H,O(F 875 )---------------- FrE PRSI lﬁif“ﬁﬂf
Ble GE(FABEAR) - F1% 'J‘E.Ll’“‘a»ﬁﬁﬁpﬁ?“ﬁﬁf
P (FRBEAR )= mmmmmmmmmmmme s [ Hﬁ’x%ﬁ#ﬁ?“ﬁﬁ

(=) WAt
RS LS e by 1& GV EB0C ) 1%
Pl 2% FrHsCm)---mmmmeeee e 2 fff
o R —— 1 Pk’fﬁ{@ﬁl) ---------------- 13
iﬁﬁ? ------------------- 23 PEYRGE(110mm)--------- 14
R 17 T e 1



TBAT o moemmee 2 s 91 %365nm)------ 5=
P P oo ee 18 [ B m e 1%
[V e 17— 2 ([
g Sl (2 ea 1) R I B S 1

PRVRGER(TOMM)-——-1 £ SR oo 34
A HI(90Y90*Q0)-1 i Ao 1%

E1[H(100mL*2 ~ 25mL*2 ~ 10mL*2)
?F,Jf} i@i%ﬁ%ﬁ'-ﬁﬁ@iﬁﬁﬁi(uLTRASONIC CLEANER D-150 H)1 &

SEM & (Hitachi S-2460N)

= . %@%pa@ :
1~ % PP Yif| (if) 10M NaOH 600mL + f 10M NaOH 1] 1% 3! -
2~ [}l 0.05M i J<iifk 2000mL -

3~ [l 0.IM Ba(OH)2 -7k -

=~ PR T
k-~ BUETIOA f Y
()~ FIp s SR @A [ TiO 2 f 7
(=)~ WER:
1K] 29 TiOo}3 4 (<325mesh)#1 600mL 10M NaOH i ¢ 4t 1000mL. PP i
flT> 7 110C ?Eliﬁ‘]’f?fﬁf 7o
2.7 inIut HF’\FQ -l 600mL B > MR R I9 A E 1O F M S PR

2

R R 3
31 O.0BM RISk » 2 S i 11 B - P 5 R



S EIHI 3R .
4.7 110°C ™ iiz% 24 | i -
SR S PR T 3003 T -

6.1l T, 2 of 4 -

@ﬁ:\gﬁjgﬁﬁﬁ$w%$ﬁwﬁiﬁﬁﬁi¢o
(=)~ EIE[U : 3EU§:§{;: S ES K igﬁ]fj LT %j'ulxikﬁgjﬁ[fj?y@ﬁ%r&'[%ﬂﬁf{:‘ﬁgj o
(Z)~ R
1~V 1jhT & f“‘%i**ﬂ%fﬁ[’ﬁ?ﬁ%&%f > B[ f?f’l?‘h’iﬁ‘fj 0.05mL > j“'/ﬁl ot
A rEIR T TS BRI R
2~V 1H P25 & f“‘éﬁb*ﬁ%?{ﬁf‘%%f P IR L
3~ VLY SRR TR o B L

BER P T SR PRI SR (ST IR0 TR e~ PR I
FOHD) -
(=) > FURY - PRl 8T S ™5k ~ P25 2 S (TGl o 2 S [TEr R i
SR T M0 2B 15k ~ P12~ 5l TRGpT) -
(Z) BETEE P2 30 FIZEIE A I S8 G A MO R o~
T PUPRREH RS TS RRAICT R T S ERR g A [’“‘%EJ"J‘?%;’?& » T R
PRGN BRIV EI Bl - | i Fj%’gj: [ Ek AR 55 Eﬂﬁ%—ggglﬁ@: e
RIS e o
(=) WER:
1~ 027 upy— & S {5 ImL <k 20mL ZBle PRE(EY P I ~ 10~ RO
[ IVERESE > 0 2.5 25T -
2~ e O.IM [ 460[~GF=iifk - 2V 100mL i G| 1 -
3~ I [V PR dy T AISER IS G HLY

6



EJ?

4‘,1@1"[53'&@%%#%%1&'%#5“ SR DRI
« BRIFETRAIRTE B BT 7 IR %ﬁ%ﬁwﬁfuﬁﬁ o
~ BRSBTS » (0B (28] R R R
i -
770 0.2 u P25 S [EET LR 1~6 -

8~ 2V 027 T S [T E R A R HL R 1~6 -

R e 0 || T

mESE
]

0o
SR [ T R 15T T
Wikt HERARE S IR (R SRR -
(— )~ Efpve ﬁlq F [ F E‘T‘[T% AR Y g

e RSO IEA IS S SN BIGORTO D] Y

()~ B HAG

—rT

= CERAS NS S R S TR T RN O PR R B
VEIE > [ D SR B T RS S [
(=) R
LRI S R o Il ERe Y 175mL S 1000mL 2y
MR T 5.0 TS
2~ i O.IM g [~ SEP<iffle » IV 100mL fi 1A ST/ 1 <

7



3~ B SEHY e TR O 0 AT LR (- SR
OSEriss - bl Tallll et s s (FHIpVEERIR ) -

&SRBV BRI 1 S S DR -

5~ HIFEFRAHEHF AR A f 7 R S oA - 1AL -

6 ~ IS IS o (U AT 1) (] LR ST
i -

gy

(5t K NP R

e *El??iél’ﬁ?j“*ﬁ Ejéiﬁ?ﬁ%ffﬁ'fﬂﬁkﬁ (5 JEP BT e F[#ﬁmﬂ Ba(OH)zi?T’?T&)



[~ PR
-
()~ AR

VS 385 TG SR o BR8-S

3 I. g e S i 8-
et = S [ R (TSR e RIS S LB IR L R8T
()~ i F1 SEM Y BBIRTH S B (S B e



g
(=)~ AR

ek RV T ——Y
:l;;y = iy 1 Bty 2/l Sy 4 5 jﬁﬁﬁl f Fl)?i“‘zftg; :

- 4% TiO2#55 |0.20ml |0.35ml |0.30ml|0.25ml|0.15ml| 0.25ml 1.00

P25 TiO. #55 |0.75ml{0.80ml|0.70ml{0.85mlI{0.90ml| 0.80ml 1.00

TiO, & F *ET 1/1.75ml|1.60ml{1.70ml|1.65ml|1.55ml| 1.65ml 1.00

TiO, % f # 2|1.25ml|1.00ml |1.10ml{1.05ml|1.00ml| 1.10m 1.06

TiO 7 K F?,“ 3|1.15ml|{1.05ml{1.00ml{0.90mI{0.90ml| 1.00m 1.01

TiOy % 71 ¢ WA Y TiO 3 F 7y -
TiO, % 7 2 ¢ TiO, 3 3y LASHHZ ] -

hre

TiO, % ¥ 3 ¢ TiO, 3 37 25TV -

AT R - P25 T B [SERRR T [ R
BN
)~ Fifp
e ARl el E R el s 2 N AL A

CEET-TR T TN TS S L T IES TR

10



2 IR BIAOESRE » it 1 R [k o R Sk - T [

SR - P25 S [HREA S

HERS
(=) A
AT

R | 4 8 | 12 | 16 | 20 | 24

TiO, ¥l g | 0.201 | 0.203 | 0.202 | 0.203 | 0.201 | 0.200

BaCO;#7Ely| O 0 0 0 | 0018|0041

BaCOs ¥TEl £ ORf » AT LB (EE P elEI Bl -

LIS

b
/

g

L &
L &
<

i

TR TR e A [ (- 48 58

11




P25~ & [“5hE5 4

F T;Eﬁﬁ e iy 4 8 12 16 20 24
TiO, V&l | 0.203 | 0.201 | 0.202 | 0.200 | 0.201 | 0.201
BaCO;#Elg| O 0 0.013 | 0.032 | 0.052 | 0.071
BaCOs #VE! £ O} - A E B (7 g Bl -
BT
/
e
/
v
e
. / |
T
BRPREFITT RIS [l [ ™ [I(P25 = 5[~ 51)
S
o T?Eﬁ e () 4 8 12 16 20 24
TiO, V&l | 0.202 | 0.200 | 0.203 | 0.201 | 0.202 | 0.201
BaCO;#TElg| O 0.013 | 0.024 | 0.035 | 0.057 | 0.105

BaCOs ¥TEI £ OfFf » et LB EIPE T HET B -

12




BT B

T

B SF TR o TR UG8 [ I 55 )

(5) > s R ST ST IV o SRR o
HLZ (RO L D R R R R )
[ A Y ok B ek R T 8 ) [ e
do VRIS RV 2 DR RN SR S
VRTINS (7 ety T =2 A SR I (5 2R X
P25 " sl Ry - R s I R < (S R

BV A1 F) AR 7 S 7 8 Py

T YPES DAY 2 5] IR 1o [ RIS B T el T L
AR BT ) R VIR RO S TR T 8D
TR RS ] R GRS S o (o
[T o L e pl157 BpLe 15 > Wbk & BT SRR S RS ER
SEITORM > TS e B P R B SR S AR

e B -

E=SI
(— )~ A

13



- T R

S | 4 8 | 12 | 16 | 20 | 24
TiO, ¥l | 0.201 | 0.202 | 0.201 | 0.203 | 0.201 | 0.199
BaCO; ¥kl | O 0 0 0 0 | 0012
BaCO; F71 45 OFFf » A7 LB PA T L1 &
B IET
/
/
/
/
— J/
i
LS5 B R [ A 48 [5E)
P25 = 4k H
MR | 4 8 | 12 | 16 | 20 | 24
TiO, ¥l | 0.204 | 0.198 | 0.201 | 0.203 | 0.204 | 0.201
BaCO; ¥kl | O 0 0 | 0.013 | 0.032 | 0.046
BaCOs ¥kl 15 OJFj » 7 | LA T LI g Bl -

14




T SRR

g

LS T T (P25~ % 54)

S REHE RN

P ey | 4 8 | 12 | 16 | 20 | 24
TiO, #El g | 0.201 | 0.203 | 0.202 | 0.199 | 0.202 | 0.200
BaCO;¥7El;| O | 0.011 | 0.036 | 0.057 | 0.069 | 0.090

BaCOs 11 £, O » e IELBEIFT TV Ei Bl -

TSI

i ]

BIRPREFITT RIS G A [ I &8 (™50 )

15




(<)~ ﬁFF,J.EIIF%@i[l AR it S E TR f}lj P ) AT,
Y e R 1 R ﬁﬁ?fil%éiw@ iy’
RN B R 3 8 I Y R
HO b5 H VR 2 0 2 RER R -~ ekl

MRS o LT SRR R TR T S S P25
Tﬁﬁiﬁﬂi{%{ﬁ T LR VLB o (EIE5 PSR & B
[l y2 w‘:«lfﬁrﬁ > HE R fE PR I s - U
(] 2 e IEVRASHE 1> iR pa«“ﬁﬂlﬂ TR L B
BRI 53 B 1R R R S S %#’JT B & [

i > IEE':TFEI :lﬁ ~ lﬂ %Lﬁﬂﬁ}"ﬁ s %(‘EEIE ’ ]EHL B%L}ﬁ% H rjj[u
L&A P13 BRP IR ik & BT SR YRS BRPREEN T

]Il

A SRS R U B RO B 2L [ e [/ﬁr‘;,] o

AR
(=) A
- AT [

M e | 4 | 8 12 | 16 | 20 | 24

TiO, &l [0.201| 0.203 | 0.202 | 0.203 | 0.201 | 0.200

BaCO;®Eiy| O | 0 | 0012 | 0.023 | 0.039 | 0.066

BaCO, ! £ OFF} » S F IpLB 78 TN B -

16



T SRR

g

TSR 2 [ AR (~ 45~ £(4F)

P25 = i [~

P ey | 4 8 | 12 | 16 | 20 | 24
TiO, #7El g | 0.201 | 0.203 | 0.202 | 0.203 | 0.201 | 0.200
BaCO; ¥l (| 0 0 | 0019|0041 | 0.073 | 0.121

BaCO3 ¥ El £l OE% P ATEMBEE R

TSI

i ]

BRPR ST RIS P R A0 [~ [1(P25 = &~ 51)

17




RS i oy 8 ?

P ey | 4 8 | 12 | 16 | 20 | 24
TiO, £l | 0.201 | 0.203 | 0.202 | 0.203 | 0.201 | 0.200
BaCO; ¥l | 0 | 0.013 | 0.022 | 0.046 | 0.091 | 0.145

BaCOs BT E £, OFf » < ELI {E78 T L1 B

T3

~ T

BRI R =~ R [ [ (38 (™53 K )
AR AT e e f}lﬂ T S
TR HRAS s AR E&g‘f = g [ s [l
ER N Y ERNG N 1A SR N ’¢8¢ﬁ“ﬁ5%@§’
ERVLZ RV 2 SRR FTEINT o R
SR o pLT SR A TR T S S P25
T pURL R fy RS R S o R [ A
H TR AR AERTE o £ PORBNRY NS s JES
(M 2 ] ™ [ ITREE e i VBB ] L > gl
BRI 53 AR L E ) RS S BT TR T S

B> RIS <0 ] T SRR RIS 2 VR

SN

!

EI R

[ R A1

18



L3 SA 155 B o ik

—A_El —
E.I

—

4/ )apf SN

TS O B RO B2 TV
e
()~ AR
- T E e S
= ’E%Eﬁ [t () 4 8 12 16 20 24
TiO,#Ei g | 0.201 | 0.202 | 0.201 | 0.203 | 0.201 | 0.199
BaCO;#El | O 0 0O |0.014 | 0.025 | 0.040
BaCOs ¥ El £ ORf » A E LB (78 L ET &
ST
/
/
v
.

=g

TR TR e A [ (- 48 58

19




P25 = & [“4RE5H

S | 4 8 | 12 | 16 | 20 | 24
TiO, ¥l | 0.201 | 0.203 | 0.202 | 0.203 | 0.201 | 0.200
BaCO; ¥kl | O 0 | 0.010 | 0.024 | 0.041 | 0.057
BaCOs ¥ EI £5 OfF » ¥ [IRBEPA T ET
B IET
/
/
A
/
—
e
BRI B TR AR [ I (P25 = 4 [~54)
CREEAR
MR | 4 8 | 12 | 16 | 20 | 24
TiO, ¥l | 0.201 | 0.203 | 0.202 | 0.203 | 0.201 | 0.200
BaCO; ¥kl | O 0 | 0.021|0.047 | 0.064 | 0.083
BaCOs ¥ EI £5 OfF » ¥ [RBEPA T ET

20




WA TR

T

BRAPASEIRT RIS R R = [RI(C 3 55 )
(5~ G = PR A ST S IR o @R R R
TR [TRRAR B T & f“‘ﬁ%éﬁé?%g@ U s = S
B TR ZaNE L AR (STE S 237 N I R B R g (5 2=
H R = HV R 2 2 T S ek E
IS > [ pLT ST ERR R AT YT ST P25
Tl PRIy o T DR LB o (F1Z (P R A
HIZASE LR SRR PR T 4
(PR 2 5] [BVRBEEE 1o hyRE e R BREE T RL > L
BRI g 53 B UG SR LSRR EFrJ‘Jﬁc?"JT Ul
tix - Eﬁfa &0 R RS JEEIE 2 VBB
Pk g s 157 BRI iR & G207 S [t PRI tiRPRE T -
ERNE IR T S S SN SR ﬁq"’%&[fﬁ Vgl
[ [ R S [T BRRARIE - IO TRGRDS 53 1 3550 T BHES
|2 TP PRSI VRS S S 5 A () et

=

o

I

21



g
(— )~ AFH
™1 %zwi* QAR S e e N D)

MR e | 4 8 | 12 | 16 | 20 | 24

TiIO,#TEly | 5402|5402 5402|5202 | 7202|502

BaCO;#7£! | 0.013 | 0.035 | 0.048 | 0.079 | 0.137 | 0.168

= TR I e RS PR RN T RUATEIIE P AR 023 5 e

BRI

~ T

SIS FAITHI( ] P 5 F )

(=)~ G PR D SRS B SV PRI - g
FEEL T S TBRAR o BV T SR TR R T 2
[ e U T ARSI R R o H TR
TR T % o (R T - ] T
PRRESD i UK EE BRI R P R
DR SRR AR T B Ry EssE R
R o R RL - [T BRI e R RS
HUFSA b= = e o P12 (PISER R

22



2| A TJI' FERR f=E ) PR s o DD TR
i“%xﬁj[ [AlERe=sis I P p%“?ﬂlﬁ %E,j [RRR kol
T 5Y EROHIR S ] RSO > TP T R T
HIES X ) R RS ;?FE‘E L [N B e LA

FIST RS Jikd & Bk 207 S (R > TYRYuRPREEN T » Al
Aﬁg&, B B PERROR B 0% e I/FT;JI,
BT &= Ffi"guglﬁﬂj FIFS TR o5 T 1555 =" B - iy =

TEM] EJJBL'TF[ TN BT S [ A Y] s (5
T e I = R e A

i

Nl

-
T B Y G ST A S g P

itz ”@?"mﬂﬁﬁ'wé R AT

= D ETEE R REOA ORI R oo S PRI - KRR

fFE R

)

=

—_— A

BN S R R P E Tl FIPFHVEGH F'J/ﬁ’iﬁ: éjﬁ%fgﬁi
PrRCROT AL D S CRRA > B RIS R L o R TR R
HREE 2puist -

e N i . = e NN (R S e ees R
UV S0 ISV > (53 Aledseke R o

—*—/*
_—Ll

W F e

PSSR BRI T SR - PR TS TR PR o ST Epo
18 | SR SR IR RIS o TR SN BT BRRUIIUREE © 25
el IR R S RO e R M (S S I
A H[FU JpAsL E:Iﬁg’%ﬂﬁ::‘ Fh Hr o [2H ] i_j-‘[];’}Ejléjgj_l—jgl\{rjﬂgﬁﬁluj%}: )

23



CPEERUES W IR S S B, -

0~ =HEE -

1~ R[ZEF]T[|(SCIENCE MONTHLY) 2003 & 8 k|9 -

2~ RIS HE WY RS MR - FM IR R - E
TUS 0 3T 19 b By, B > T %ﬁjg » 2001 # 6 %] 15 Elﬁ—FﬁH\%I‘? o
3~ KER A/ FF R (Taoda Hiroshi) % /3) - # &/l Ao -

24



040221



	研究動機：
	研究目的：
	研究設備及方法：
	理論推演：
	文獻探討：
	
	產生的活性氧成分具有很強的反應性，能夠輕易破壞碳氫化合物內之共價鍵，使有機化合物分解，故我們認為可以利用光觸媒�


	研究方法：

	三、試藥配製：

	肆、研究過程及方法：
	實驗一、製作TiO2奈米管。
	實驗二、比較二氧化鈦粉末和奈米管反應表面積的大小。
	實驗三、四、五、六： 光觸媒的除油效果（分別使用環己烷、甲苯、汽油及原油）。

	伍、研究結果與討論：
	陸、結論：



