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Development of activated carbon
photocatalyst for reducing the effects
of PAHs pollution on plants
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AR e B R DR 2 SRS MR B - FH DURA B S LR s 1
IR EIAEEYI(Polycyclic Aromatic Hydrocarbons, fHfEPAHs) > &R
 SREDE MRS USRS - BHE A B R B LA B TEG > B RS kE 2 ik
R AR 0 DL T IRIE(RA ) B e B S OB EENE - SRl
FEFRUV (250~ 320 nm)REET - #ETTE L% PPAHs — HEZ S{EIE > B EISkE
B2 kit B R R AR LR M AT ~ RIS AR R flo 8 1 5 A RE Al
HEALHEE - e TP ERENUE - AMETEZ ERE RS - &GR8N
» SREDE VR ~ R EIFE A/ N ER SRS BRI E A/ N LR 2 IEAHRE - ELAE
BERLIFfR TIE VL » IR A 2 TR E /KR LRSI 2 [ RER > DA
1: 1007 gt 328G - NFRLIRET » 18P 250 mg/kglVEETTAE120457 $E N £ bR
T5%LA L o SKALE VLRI 2 e S FEME B IR b - HRm 2 &/E2 LITI0H
RISETRAE > 0] BARUETT Y CRILER - ARREREREZER - EHREE - T
Kinag -~ SACRIERHER T FEF G MO 290 2 IR ERUEE > LN YEZRE
M AT T )5 S - SR il 1L 5 A B R R P S B i 5 s T 3 TP HERY 2 P
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The purpose of this study is to prepare a Ti10,/AC catalyst for photo
decomposition PAHs in pollution soil. The photo-oxidation activity can be
enhanced by increasing the titanium content in TiO,/AC catalyst. The
Ti10,/AC catalysts are prepared by sol-gel method and post activated
method. Those Ti0,/AC catalysts were used for photo degradation of PAHs
in soil. It was found that the activity of photo oxidation 1s strongly
depending on the preparing processes of Ti0,/AC catalyst. A high photo
oxidation activity catalyst can be found by using posted activation
process. The surface characteristics, pore properties, free radicals
determination, PAHs extraction method, and PAHs quantity method were
investigated in this study. It was found that the titanium content and
pore properties of catalysts showed a significant effect on the activity
of photo oxidation in PAH decomposition under a ratio of catalyst
/pollution soil 1s equal 1/100; the surface of soil 1s wetted and content
250 mg/kg pyrene. The pyrene conversion is over 80% under a suitable
photo oxidation condition with Ti0,/AC catalysts. The PAH conversion in
photo oxidation 1s proportional to the dosage of light source. Based on
the results of this investigation, 1t was found that the crystal form of
Titanium oxides demonstrated the activity of photo oxidation in soil. It
was concluded that immersing procedure, the dosage of catalyst, water
content, and additive of oxidant 1in photo oxidation determined the
efficiency of pyrene decomposition. It 1s worth to noted that the light
transition and light dosage are important factor to determine the final
pyrene conversion in oxidation.
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00000000000000
ERETIFHERKERSZA
L E R U 2 B8
BEF = ik B (AR 2 FRER BRI (10 © MR ~ TRUESE) IR Ry Mibe

2 EMERR R AR

AR A BRSOk o 2 R o B4y BB ~ EREE ~ KU - EZRUU(E DB -
3. EMERS . S EE &R

AC-Ti02 ARG+ EIEMEIRMEEE ~ BB T AARS IR E2 - SRAEEEE(erYTT
HEFEE MR - LS BEE RrE (LA > RS REZIVE 2R T EE (LY
RETREE H ¥ 509 i FAE SR 4EASHE - 10 DUSEE - SHiB A ST S B AR B ARS8
b JEMELR R 2 B LR S T AR RE R 2
KWFCHFLATIOE Rt il S8 - (AR - S A B R S AR LalUE S
SALY B FE BT O AE - HBIHE o AIE 314
4 TEMETR R SRR T

R B HIEY L > BENEE R ESY > HERT » FRERR
10C /min » B A SAEATESR > £400°CE&30578% » OB A S bl > FRHRRE
F5C Imin > FHRZEFTE Z BGURRIE - (F9H6057 8 - RiFE Rz - B SE]
JEENR AR AL Y
5. JEVERR LR AT
(1) . LEEEBEMTE (Micromeritics ASAP 2010)

DACLZR AR 53 B 2 SR ~ BT ASAE - IR AT (S O A B RS AR A p 3
s &S B ET R I E MR 2 PER IS ~ fEhFLAS AR - EFLASTE ~ FLER/ N3 M
FURER ~ FURRE
(2) . Frh = TR / XS 4R B = 4 H o742 (SEM/EDS)

Dfmid = NE T ERER I A 9e ke > e B B & E iR R AR
EDSHIEZRE: ~ 8F - 2K ~ §F - 8 - & - ELESE -
(3) . XET4R%E9# (X-ray Diffraction)

DIXGT4p @b D EERR e gisT - e e stz &R » DFDEL
B BRI A LY LRE S 2o -
(5) . E MR T 2

RIEE M ELR S PAHS 2 W RE F7 > 36 0T FH 75 2R 0 B~ i e B 2 B ] S e B a8y
B R -
6. TSI BRI

DIRRFERUA(NIEA M165.00C) $i#E 2 SR B0 F RS bEaY - 5409+
BEETRREY - GRS LI EE 2 BT VA S L AR HUCREL L R AR E 2 S - kB
BIRE NS ZNIEA S102.61BJ7/A#EIT IEEREEHORTT - 5155 H R ELiglin FE MRt
R APAHs Z e LI L 2 BE T > MRS B A RO HALE R T ~ N ETEE
LT B Y R AT AE T 25 I R A -
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7. JEMEROLEE SRS YT A8 2 | CFERE
AHA5T 58 F DARIRL F B 5l 2 e gl DAE 2R BUR M HE T e il R FE R fige 1 3%
th oo WIS A IR S bfERE T > FEEAEY) (THEME/ N EEEE) > K —EE
RO RSB SRS > RIEEIEMADEEEET7K > 7A380nmz UVYEE AT
RO TNRIE » e bR R R o152 g~ RO R s B S E
FHH & ~ JTWRIE N E/KRERE - PRI 5 e 3 R R 2 S
WA e R S 152 > Lol Dl S EUP 2 13805 e (i LR
2 RIEENSIEE > SB—T51H 0 IREDHE IR AN RE S L - I EEIN SR
IR 5 L > (G R BT -
(1). TIEPAHsHR G LEYIZEHEL MY
ERHE B B % & HHE 3 AR IR EEEUA (NTEA M165. OOC)iﬁﬁ%%iszPAHs/57k
1y IR TREE MR E MR ' R K2 ST PAH s 7 P A3URE
(2). 5353
ABHFEE e B HPLC Y i s MR S il 2t (L2842 1 S R PAHs 2 SRR B
o DA R e il i iR B 2 2 B AERCE -
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1. HELSZWZ 448
LIRS EIERE 6 (PAHs, Polycyclic Aromatic Hydrocarbons) F5& R

Dl b2 RIRSGRIR G 4EE 2 baY) - HAAREYIRFIRFTE - 2 BZIRTE
BALEY) » YY) 2 A RBMEEEE: - FE=00 T BN FESE AR L EYI(
SVOCs, semivolatileorganic compounds)FIFEfEHEES A (NOCs; nonvolatile
organic compounds) ° ELEEEMEATPAHs £/DA30FEDL F - EEIEREER H > 16fE
PAHSHI| By B4 & #1359 (White and Claxton, 2004 ; Wilcke. 2000) e
PAHS 7 73 F4EREIR & e - BMEEIR/ N H B IRt - FOKHAMER > lRATES

» AEHZE F s 2 (559 — FE (pyrene ) HZERBE B4 50%10° mmHg » FF %00
R ESEEARLEY - TR - EEERFERIREH (Taylor and Jones, 2001 5 Xu
et al., 2005) o PAHS&HAREERIOTIVK ~ 225 ~ TEEEEYE > HRETREEF
FARME - BEREEN - TR Rk ik B HEYsEmEE AL » e
FHRABEAAVEESR - BRIy I B AR SR M 3 R AYPAHs » B4 © 38R
(Soil venting) -~ T3EfE (Soil flushing) BAAEYEE S (Cornelissen et
al., 1998)  AREKTHIERIEIRMERR I [ SR8 T e 2R iC & Bl - 258
ORI ARE LR ER] > DU S FERIVE O] LA AT R A A R F R IS (Rivas et
al., 2009) o AtHEATHEE AV E ML/ B E b SRR R TRE A R 3% h
C FFEEW S5 - JERZ S LAGFIE R EN TIEFPAHSIE B 7742 —(Liou
et al., 2010) -

2. BUFERRFPEIATIO, /ACTEMERR it as e Rt s 2
SR A e RE R IRk S (LEE R FEFRFEIVRE & » 2KEAMEILIEA » —fE R
HIEREAEATRIATIO, ~ Zn0 ~ Sn0, ~ Z10, ~ CdS ~ ZnS% - Hrp “ & L#K(Ti0,) FEEHH
Pkl E A BAEE (Fuj ishima et al., 2000) » EATFE380nmIRIBES T - i
LETEIFE - B HMET RS B R M E I E T - EAETE
g o BUK RS T RIEELEBEE(EIITEE B BER( - OH) B s H i
(+0,)  EMA5FWmESI LRSI 2 sE(Bard, 1979; Heller, 1981) ©
CEESR EAE BAVOUREEN: > BENYIEHE - SEUKKE - Il - EREE
H -~ A58 - mEEER > BT R B EREE I eErm e - ZS/bik ik
PrfigerR - Dl 4L A H (Rut i le) RISRERTEAH (Anatase ) 80H FIIN YL FE - Hrii
PRUEFEHY — S bER B A RE RHYERB S E M -
MR8 SR T E RS - B o A5 (coagulation) S » [R{E ML el
HR ~ Z25R -~ KER AR SR 5 2 ERCRE R (Gianluca et
al., 2008) » EFZ2 Mo SR LSS ERAS (support ) b » BEFHIVERAS ORI B35
D B FEARAE(Mat thews, 1998) ~ B¥FEEE(Bideau et al., 1995) ~ flFLARAERA
(Anderson et al., 1988) ~ #5+H#E¥)(Kato, 1993 ; Xu and Langford, 1995) ~ ‘K
GHE (Gao et al., 1992)%F - SAGHVEEISEEDLARELEMEATR B8R - REES EHY
TiO,FREL 5 W » T I AR AR Rl & 5 24 2 [ R Rt - HREHZE 3R
SUKIEIRBEEE A T AR 53 » USRS B - mE I gt
AL RS 2 B RS (Glanluca et al., 2008) - #F&H#EEE A EEERE Hi95
AR E AR > M RERR A 2 AU E AR - P i 2 s e Bl Sy - H
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RS A GBS AWE BT T AU REEE = s AS AR B SRS -
AL P » B bl > JEMEIRE — R EIVHERAS R -

RIEIEFEREEEY) (AR RR ~ REAE ~ AR RIELFH IR T (VELADRE ~ TE R
~ TR RS ) AT R [E P A B LIS RS R S S MR (215 A, 2001a8db,
2002 5 BISEA, 2001) - #EEMERRIVELRERE A EE500-1500 m’/g - #0E A AT
T - GEMBELIEVT - 2FEEE - BRSUTEYGHRTIEEEEG
MR - I B TS BRI E R Y ik @ L a5 4y 38

» SR DIRRIRTI0,/UVAYFEH 55 F (Rababah and Matsuzawa, 2002; Zhang et al.,
2008) - H R EAH R I L A T T B B A O -

ARWFFCFIF 5 2 AR R M S M 2 4585 - BUHRTI0, /ACTEMERR LM > 75
PRGN FERE R R0 & 1 - Bk > JE MR i e A 2 iR @ b a5 4L 1%
BRI - BERAMR S B A R AR » EASB AR AR S AR & EE
(Ti0,) BEEE A MTRRESE T BURRTIO, /ACTEMEIRMEL. - WIETRAYI LR - FHE
BRI 2 BIPEAEEHE - RIAVEESE 2 0T GILOE?2) » T8RS RO e
{EARGHET R A Zpy rene) 594 2 TIEIEE - 5EMTIO, /ACTEMERR AR IR,
i I BERR » DUERARES SR T 55 12% o 1 - BEEY
INREHETTZEAL ~ B ROREAL -

2.1. BBERBARFEE 2 R R EMEEE

FIRARB BB A (ELsREiEUK) » B S LeshE - WoRPE LR K A bk
BB ENRS o F R EEER . 2R B - ARSI ABMHTIO,
ACTEMERR B » HEUFR PR AE3 - &P BB T U R K o (S EEk
I S L HERNE R LY 2 AR IR - RIRINEVETER
EfH (anatase) Z&5aomE - PN BN ERRE 2 4518 H M H = EE 2 T10,-AC
(TAC) ZH#r R » &I = Y EEE -

TSRS ZE Tl - BRR RS R CR e E L S b RAaTE (L - BiZEhnR
B T S B M > DUSHE SR ARMH 2 T10, /ACTEMEIR AR — A1k
SREEIH S BERVKCRET S » TEMEIRERE 2 B S 5 R AARA(E]5-7) > FHSEME]
Zp » R EVKORIERE ([E5) A L5 ORI E HEL » HEOHITRE IR E A bk

CE T SRRE (BT "DERER SRR BB E D - 28Tk T
HEEEE - HZSHE 2 TR T (EDS) S HE(bsk = ELHIE S (=) » HISEME 7T
LUERER G S/EIEmN R EEMER L AN ERE/CRER - n R R
R8> BRIFETT IR E ALk - JEMIRRAR HF2 S bskFER 2 40

HANE AR S LK E B R SAZ AT Ry

ARIEK I EUESRZ SRR T Al HoC MBS MR 2 SRR AR EL F LR AR AR
SIAREEBIRANE 8812 » BURAEERRE LIRS Z P E R (RE - B8]y
Ry BB RS EEE o BB —Ee#EiE Ry (P/P0<0.2) B SURHIIST EHEAE
BRI 6 hi s s > FEE % (0.2<P/P0<0.8) HYEEEN > ERIKI & 23R
lemyEIn - EEES = (P/P0>0.8) K SRNKINESAEH LEES > B
SRR I SR RS R T T RS IR I dh SR B8 7 T FLIR A B
it - BB R HE AV E BRI B LSRRI PYE - FEE S SRR
bt h SR AT EE A B ER (Hys teresis loop) tHBEE &R NN - [EFR T lE 2 HE

» FEE AT TP R PR R R th LR B ER A A S bR e
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AL I 15 - HHIE AT REIZZKBE (0. 5~3M) AT &4 H & iR FLIF A
/INGrEl(BJH mothod, Barrett &shy;Joiner & shy;and Halenda mothod) - [&E[H
SR AR AT R E MR FUR E R M s A3 9 2 10.15 A HA5H0.3
e’/ gHIFLIHBERE - 55— FURER RIS EL32. 4 A — IR EREfEH
0.0007cm”g » HH4E IUPACEHAFLIFE AN AT /INFR20 ARSTFLBSAHIE - /17220 ~
S00AR/INEIAFR By FLERE AR S00 AMFURFER B ESLHEE - RIENARKHES
=P B A E TR LRRHE B B R ERMFLLLL D ER L KB ERER
(bEkE 2 B A S MR » LR B iR R &R A i VS MR b A
L HEENMR10~12 ARK30~40 AR JEMERMFLE S E R 2 /KR I
ELFRIE NN > MM PR LIS SR B R s S ARl MR ss - it — AR E &
=B LS E MR BOP 82 A BN LISV - AT S 2 4558 nl 883 &
SULERE MR D R E 2 EEFR R I > IR R A RRE R Lk B Er SR
BEER RSB BNa R @i ARG E M IR ER R > HRELRE
SRR IR g S AL ERE - BB L a it L » EFLNN S > A&
AR EEFRIEAR 2 R -

BB BB ABIR 2 Ti0, /AC/EM LR E RN 2 el E R - PRaT & B
BRIEZTI0, /ACTE MR 2 e bE M (89 ) Bdfp ~ B R ([810) » FgER A4l
EMERSER R R TI0 RN e R - A EAREENEBHE > FIH
Ti02/ACHE A T L EREFE 200 meL- 1B /A REYA 6% % » Bl A prifas
AR - DUSHB SR SR PR 2 JE o R 2 e LUE N AR - i
B LR A AR - BRI - BT HABERE 2 i RESIRATIO, /ACH
MR AR I St bS5 A BHARRE -

2.2, ®IE(LESB R AR Y eV E

FIH S iR AR S L AT U S LR 2 JE e > L T &IE(EE
(TiO,Blethanol ) | BB FFEIMAETIO, /ACTEMERRMELE - HEUEEFFRAIEL] - 48
AP ER B B =0 (R EERE it B i E R - > HIERRE e b 2 A
M ERR > RIBIAANE 2 S EBUERE PR BB E 2 G5 BN B arE e
ZTi0, /ACTEVERRMEE > Pl Y EME - $HRIE(ETIO, /ACTEVERRABEE R 4HTI0,
Ty AR AT 45 S AR 8 5 B S8 MT > EHSEMEAEDSIE  » S M I il 22 F bk
GES(EI2-14) > [HEFF R EE S 2 Rl R EE R EE S AR - MR ENE
IR B E B E 2 IESE ZEUEKFAE © BHEIE(ETIO, /ACTE MR r 4l
Ti0,/ %5 ELEREDSE - FI 3 R B EFE S > Ti0, /ACZELBRS - BA BRI
B S ESKATEYIE E YRR R T A i o B R HTI0458 © HIE£F12Tio,
/ ACTEVERR i LE SR I A B LR R ME BB EL So | - ge | TAFTEL M H 2 Ml (F2 3 Ei[E]
15) > BonE R B RS LR LR M e B R (% -

MEREEEBI 2 Ti0, /ACEMERRMEE ~ e B E M ESIE R i~ e i
> BRETES BB Ti0, /ACTEVERRMREE >~ YefbiEME (B 16) Bfn > b ([
17) > F&SEAIA > Ti0, /ACZELBHES » #A B SRR 2 T10,45 & o Ah
RO R 2 Ti0, RN EEEE % - A EA SRS E RE - Hyebs:
BATI0, /ACEZEEFIERR AR > ETi0, /ACE SELFIFT IR >~ fB » FA/K Tk
BRRA A ETE MG AR = g 2 H A BURILAITIO, /ACTE BN EA
B3 rm 2 LRI - SRR i B 5 AR - nIEE e S BB - gy
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TSAYIE R EAL - BT R T R EYN RO E VR T — P R L WA
VIR EEIERY T YY) — B BRI TN SR 2 22 Sm s KOsl T - Rt
YR 2 Z 05, - tHFREEREUREL TIRIELE ) Pl 2B ik
B R U EEEIRAE -

3. &IE(LATIO, /ACEMERMEIE AR EE e 54 LR St A blFAE

Fo THETIO, /AC/ETERRAGEEIE F (o2 T TS bR AR 2 w171 > DASK
IreeBdEtEg T IR AE T AL - S LR AR B EER T I E SR L (Cf > R
HR) ~ BEERMEZAE(Ce - BRFER &) BEEMRE Z o MERCE LS >
IKEE AT 238 - R4 B2 IE VB ERRE > g bl s
BAERAR > MG &EEREE > HPLIRE R TR a8 R R e %
Beim(E - BRIE R R DIRET K A DR BRIV T > A LA Ry i L - 138
AWEBEER T2 8 > WERATEZ SEWEE, T HR(E - HEA TR
K S TS B > #423~540 mg kg > & HIEZECHESTH0.89~2.18
mS/cmZ [ o FIZEFATRLHETIO, /ACTE MR CIEEE / IR ERSMIITE A [F] f 8 2 1
B PAHs 5o 38 2 e SR batle - DU ol A B S S By i Tasam -
(1). BESIREH R bRAESCR 2 &

& 18 Ry FE(250 mg/kgt888) 2 RF L H HIR (WP E SR ) #ETTTIO, /ACTEMEhR
T C R EREAEBRE T > BiR1 SR /KB EIE K Z 1500 N e BhRRE (b
 SERBUOCRE(EREEERE T SR DR R ER SRR > Ti02E
KRS Ay — (B el £ AR PR OE4R (380nm 3. 2ev) FTEE L 2 B - HA
{EEEAAHE M S BN (SHE) Fy+2.53V > WIFER% EHEKILLIE > fIEEES
REME (-0 - TR Z S LEFBEAANERS/ N2, 53V > Phiy 2 B
FURE AR Z S LRI R E(+2.07) -

RO EAHERARNERKIEE - S bSOt R mEL KRRz
fEra 2% R EBERGE > FTLUK I IRE ZIEE S bekaRim b - AR - =
SUBBREOERU IR - IR RSB R Ry ELRE T - S HE T

(2) JtHarERE

RBRAETI0, /ACTEMEmOCREEEATZ 55 TR IRBDEAE IR - (EHTI0, /ACTE
PEbRSECARELE USRS IRt 5 3 4 TEMERE R 2 TI080 R (1 <
384 nm) EAEFEENE - HP &R RE K> FHEERNOE A - e
FUERIEN X ZYIRE - WFeas RS e IRIERE 515 cm (>24 mv/cem)HF - BEEF5057
HES > SSAWIRIE 0% PR JEHBRERE 530 om (11 mv/cem)BF - BEEF5057 S
 TSANER S2% 2 RS > BUTOLIEREETIO, /ACEMR LB~ e EEH
K2 522 - Rt E A Ok 2 R ER EFTEAR B ELEN
—EEYIE > IR EZEERYD S AR T s S DU E—YER A
CERFRI R LRCRA SR » B/ Dt LG TR AR S ERSHIERE - TN AR
ZERSH 0 BIAERERS ~ pH H - SR0RE MBI EHERGERNTE -
(3) HOAN0

ANAN0.005-0.02 M HOATIO, /ACTEMENRERGEES E 21457 - &5 RWE20P 7~
B LRI ER S 53 2 AR CIERERERA N R » (53 2 4
REHEFAT0% » HEHDCAEAL 28R TR0, » BHE RS H BENR S T1EE - B E
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ERA A R - N S(LENNBRMEIRCE N & SR EAR s [ i i o U 52
JE > IR AWFCATE A~ T 3o f7 .1 - RIELS T EEA SR E  BE L ahF
» BEG 1 H B TR RE - BT LR ERER AR -
(4) TiO, /ACTEM:RR AR

Ry TRETI0, /ACTEMENR AR S (L A8 2 e S B - P EER R [EE M
AR BB TE  FALRERRRER - HESFIRAE2L - 73714/ 110.025-0.2 ¢ TiO,
[ ACTEMERRERB I EL 1 0 e 2 TEI 52 2 RFEE 1 TP - S5 IRBURINIIEL ZHYTIO,
[ ACTEMERR B I S TE 288 ¥ 5 5% HERTE 2O EALRCR AT 2 BER - RIS
THEYES057 88 0 ANN0.2 gTi0, /AC/E MRS CME AL o] FELBREES 2% » ZRTIERNAN
0.025 gHYTIO, /ACTEMERRICMEEENT - TE B LR{ER40% » BURTEI LEL R4
' Ti0, /ACTEMERO RS &S LS4l R AR 2 2 2 -
(5) TR IR

Ry TRETI0, /ACTEMERRCABED L AMIER N EIRZ 55 HRESEMN 2

AITTME - PERRILCEA LR A [EIREEE T3 h 2 i LAeE - S5 RANE 22 - Hbft
FEEEIEUR - AN E TS AR [E TR ARRREE - K H KRR PR+
) TR TERE MR IR ARELNE - TR 2 B R 2 TR Ty 2R - I
FEZ A LIFAEAR I AT REEE NS LR 5 3 2 W T RE 122 SR Pk~ HEHI T REER
TIERIERTENIRE I ZBHR » FH/K RS A HER B AR S 2Rk BlE
WEEE - RIS FRA T se IR - e 5Bt SR T &
HEMEETIO0, /ACEMEOEREEL 5 2Ot UEMERE - BRSNS - AiRE
ARG IR U N B LR TE G A B - It = I R TE 2 BB Ry
B RFZEERE o AMAEKTIO, /ACEMEREMEEE EEELIRRET - 138
FALRESCR AR A= 2 -
FARTTTIO, ACTE MR CARIE L 23 2 B M - AHITINR A L RS AT AT
SO BHETSEIERRER - tHRAS R ANE 23R - BURIS AT RO T ABZERT
pAEE 2 Ti0, /ACTEMERRTSA 702 )5 74Pl - ARAGRI IR 2 TE MO R E T
~ZPAHs 53 T IR BRI 2 I TR - SRR IR S5 E YIRS e 3
N1 A o PR e e (= 2 2 N SRR A B FERE A P R -
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LR AHHIE 2 s BRaE SR T DS DL T 26 (E4s 3 -
1. JEMEEEEIR A REGS S LRI LR TR B R (R - AR
HEAHRAEE R > WRERETF ATELCEFE SR mBEE R EET T1RE
M FTEIER 2 Ti0, /ACTEMEIRMEIEA R EZPMERE - FLBREF R BB S -
D BRAEIE > SR M B IR E Y IEEE - HRIE 2 & B MTi0,/AREFE - 7T H
ROEIT B IE R -
3. MRS REN - EHIREE - TR EE - SEREMRER A IR R E RO
B2 2 R ERRUAE > ILAMHA Y CEE B R M T 5 4 T R R i L L (L B IR IR
B SIW) 2 R o ShER OGS T S EMEIRE AR BE R > A DUEE &
{ESRRTBE) e 1T R4S DU =/ 14 2 SRR ARy EE 2
4 FIFTIO,/ ACHE I T YL FER HE 200 moL 'BNA TR A I6%EfEZ » DL
1:1002Ti0,/ ACHEEE / T HEEEW] » NI T - 1 F250 mg/kegHVEERTAE120457 5%
WEBRTSBLA L o BRHE A& 2 T3S KREZ B 5 2 R IR - HE R L
18 7 R B AR 1 T REHE— (R #EPyrene 5L T IEREFR o
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Table 1. EDS analysis of TiO,/AC catalyst

NH,OH
Blank 0.1M 1M 3M
C (%) 64.43 28.76 21.51 27.88
N (%) 17.37 09.39 11.04 08.92
O (%) 18.20 36.49 33.91 37.17
Ti (%) - 25.36 33.54 26.02

Table 2. Structural parameters calculated from sorption of nitrogen and SEM-EDS

analysis
Sol-gel catalyst ~ SBET(m2/g) Vi(em3/g)  Vmicro(cm3/g) D(A)
Blank 1022 0.56 0.30 10.15
0.5 MNH,OH-TiO; 501 0.40 0.16 10.24
1.0 MNH4OH-TiO, 425 0.20 0.14 10.15
1.5 MNH4OH-TiO, 432 0.21 0.14 10.27
2.0 MNH,OH-TiO; 481 0.22 0.16 10.20
3.0 MNH,OH-TiO; 484 0.23 0.16 10.26
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Table 3. Structural parameters of post-activation photo-catalyst calculated from
sorption of nitrogen and SEM-EDS analysis

Post-activation BET(MYg) Vi(cm3/g) Vmicro(cm3/g) D(A) Ti(%)
catalyst
Blank 773 0.38 0.23 10.21 -
TIO2ZAC13 632 0.36 0.18 10.22 40
TiO2/AC37 715 0.38 0.21 10.15 24
TiO2ZAC1:19 829 0.43 0.24 10.17 19

Table 4. Physical and chemical properties of tested soils

Sail type

Location 1203016mE 1201519mE 1202721mE

234553mN 232126mN 233306mN
Soil series Cee(Mt 5 % %) Cf(#-F %) Si(% -k %)
Texture Clayey loam Silty loam Clayey loam
Sand (%) 26.2 24.8 28.2
Silt (%) 41.5 64.2 41.0
Clay (%) 32.3 11.0 30.8
pH 4.36 7.10 5.86
O.M. (%) 1.76 1.42 3.13
EC(mS/em) 2.18 0.89 118
Fe (mg kg™ 41+22 423+ 6.6 540+ 16.1
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Fig 4. SEM images of activated carbon (CO2 activation)
(A)500x (B)1000x (C)5000x
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Fig 5. SEM images of 0.5M NH4OH-TiO2/AC catalyst
(A)500x (B)1000x (C)5000x (D)10000x
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Fig 6. SEM images of 1 M NH40H-TiO2/AC catalyst
(A)500x (B)1000x (C)5000x (D)10000x
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Fig 7. SEM images of 3M NH4OH-TiO,/AC catalyst
(A)500x (B)1000x (C)5000x (D)10000x

1002809


http://www.coa.gov.tw

Vol Adsorbed (cm®/g STP)

400

400

300 — 300 —

200 —

100 — 100 —

Vol Adsorbed (cm?/g STP)
N
=1
o
|

0 T T T T T T T T T o T T T T T T T T T
0 0.2 0.4 0.6 0.8 1 0 0.2 04 0.6 0.8 1
Realative Pressure P/PO Realative Pressure P/P0
400 400
300 — 300 —

Vol Adsorbed (em?/g STP)

Vol Adsorbed (cm*ig STP)
e
=
2
|

200 —
100 ~co—o— _y—o—"8 M
i 100 -
0 — T T T o —
o 0.z 0.4 0.6 0.8 1
Realative Pressure P/PO o 0.2 0.4 0.6 0.8 1

(©) (D)
Fig 8. N2 adsorption/desorption isotherms of TiO,-AC photo-catal yst
(A)Blank (B)0.O5M (C)0.1M (D)0.3M
close symbols: adsorption; open symbols: desorption
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Fig 9. Hydroxyl radical formation in phenol solution by TiO2/AC catalyst
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Fig. 10 Effect of various NH4,OH concentration of TiO,-AC cataysts on phenol
conversion in photo-catalytic oxidation with 1 g TiO,/AC catalyst, 200 mg
L-1 phenol, UV.
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Fig 13. SEM images of post-activation TiO,/AC catal ysts (6000x)
(A)1:19 (B)2:18 (C)1:4 (D)1:3
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Fig 14. EDS images of post-activation TiO2 /AC catalysts
(A)1:19 (B)2:18 (C)1:4 (D)1:3
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Fig 16. Determination of hydroxyl radical formation in aqueous solution by
post-activation TiO2/AC catalyst
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Fig 17 Determination of hydroxyl radical formation in phenol solution by
post-activation TiO2/AC catalyst
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Fig 18. Effect of water content of soil on pyrene conversion in sandy alluvia soil
(post-activation TiIO,/AC(1:3) catalyst, catalyst /soil 1:100, UV)
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Fig 19. Effect of light diatance on pyrene conversion in sandy aluvia soil
(post-activation TiIO,/AC(1:3) catalyst, catalyst /soil 1:100, UV)
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Fig 20. Effect of H,O, addition on pyrene conversion in sandy aluvial soil
(post-activation TiIO,/AC(1:3) catalyst, catalyst /soil 1:100, UV)
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Fig 21. Effect of TiO2/AC catalyst dosage on pyrene conversion in sandy alluvia soil
(post-activation TiO,/AC(1:3) catalyst, UV)
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Fig 22. Effect of soil types on pyrene conversion
(post-activation TiIO,/AC(1:3) catalyst, catalyst /soil 1:100, UV)
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Fig 23. Pyrene conversion of Cf soil by TiO,-AC photo-catalyst under visible light
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