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AT F 2 25 26 TR S ah MR A E M ik 2 48 B U ER BRI 2 TS MR b il
» I CASEM, XRDEEBETEE 73 E M Al 2 i - F B R 2 o M M FE F s 2
R GH AR - F DARRIE IR B0 5 24 A5 EE Y35 35 00 50 PR & )
SHigi s 2 NJAERERY E s o BRI FORE - R E{RA (post -activated
me thod ) REEME B (T10,) BE&S IO AS ST - SRS M EROCREEL - T TRIAIFLIR
it~ Sz BIP SRR - EEEBE Tzt » LIRZEZRRER
(Diuron) ~ AHEMHFRIEEY)(Paraquat) ~ EEEZE £ (Butachlor) LS IR E A
(2,4-D)FEREENERD T 138 - [ERVEMER B L RS ETZ R 5 TR
B DS AR S BEENE - SKBEEUV (250- 320 nm)fREET » s hl#ErT
AR I R AR 7 S (L TE - ESE R EISk & B 2 ik il B R R fE L fL
PR tE T ~ RIS idio i e it 2 St bE AR - LE# TP R s
AL - FHLUETTREE 2 EMEE T - SEREUr - Bl 25RO 2 LhR A
FEL F5609-795 m'/g - CERAERE 2 A/NAEZ kB BEIE > AHR L FI 2R - 7
WAHEEE (100 mel ") #EITEMERERE > HIB100E Y BELREMRT B
: Paraquat(74.7%) >Butachlor(31.7%)>2,4-D(20.%) >Diuron(15.5%) » LA
1: 100 fisgfit | T EBELGIEET TR SE 2 S lEfg - INFRAVEET » 138100 mg/keiy
FREE 7 LBRAR A7 BREETE I ~ SRR B 1 2 2% > HfButachlor FJ{E12047 ##
WNZEFREI60% > DiuronZ ZEFRFRAIZ TIEE B E M A Z LR > ¥ ZParaquatid
2,4-DZ EEREAEIK -
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The purpose of this study is to prepare a Ti0,/AC catalyst for pesticides
photo-decomposition in modified polluted soil. The surface
characteristics pore properties, free radicals determination, and
pesticides extraction methods were investigated in this study. The
activated carbon photocatalysts prepared with different immersing TiO,
solutions will be characterized by scanning electron microscope (SEM), X-
ray diffraction (XRD) and BET surface area analysis based on the previous
works. Those photocatalyst will be applied for soil remediation to
prevent the hazardous risk on the pollution in the food chain and human
health. The Ti0,/AC catalysts are prepared by post-activated method. The
photo-oxidation activity could be enhanced by increasing the titanium
content in Ti10,/AC catalyst. Those Ti10,/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. The pesticides will be considered including Diuron, Paraquat,
2, 4-D, and Butachlor 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 pesticides decomposition under a ratio
of catalyst /pollution soil 1s equal 1/100; the surface of soil 1s wetted
and content 100 mg/kg pesticides. The quantity of hydroxide radical was
determined by fluoresce emission method and the extration method was also
made to determine the efficiency of pesticides photo-decomposition. It
was found that the Ti0,/AC catalyst shwed a surface area of 609-795 m/g
and the surface area of carbon catalyst showed a significant relationship
with the Titaniun content. In a 10 minute photo degradation test, the
pesticides degradation rate were folowwed as: Paraquant (74.7%)
>Butachlor (31.7%) >2,4-D(20%)> Diuron(15.5%) with 100 mg/L pesticides
in solution test. In the case of test modified polluted soil samples,
the removal of pesticides were strongly depended on the characterisctic
of pesticide, intensity of photo radiation, and soil properties 1n a 100
mg catalyst /Kg polluted soil. The low removal efficiencies of Paraquant
and 2, 4-D were observed in the polluted soil with the Ti0,/AC catalyst.
On the other hand, the 60% removal of Butachlor was achieved and the
removal efficiency of Diuron was strongly affected by the soil properties
in the pesticides photo-decomposition of soil.
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SEA R T B B RE SR SRR MR EM A - AT B R A TE R 2 Pk
R BB LIEME - i ] 1SR EHR (P ' B A0 PR B 2 R A B 2 o e e 2 1 7
TP REEITIS R
3. REE ?EIE/ﬂJuiﬁZ/?*fF@%E%??(?EEL)EH)???(DNHOH) B E R HREE
Y)(Paraquat) ~ A Za(Parathion) ~ EEEE & (Butachlor)) » FIFHE LA LA
PIERHE 2 TE MR AR 1 T ﬁﬁﬁ"zaéﬂé}%*ifﬁﬁﬁ %Uﬁﬁ%ﬂ’ﬁ?ﬁ%‘izz‘% HARE
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1. &M R B
EHE ke SRR E Z BEREEY) (20 MRS )ME RyE R R -
2 EMERR R Z iR
1T i B St M SRl o 2 T B 0 o B DARRE ~ e ~ KR ~ eSO BRE S
3. EMEROLRA . S EE EYER
SEMERROE MR 2 B B MR S M 2R A B 2P R o BRI EER AT oy 807 B
MEbR > BREUAE > BOE S & S LYIsE ek B39 SR i it FLIR &5RS - HE
T PAETE LA (post-activation method) &M E BB A R EMEIRESHEF - JEME
B i = B B M AT 2R R R B2
AKIFZEHRFLATIO,(Ti0,-AC) Bttt/ EtE e E - (FRHEBE LA EEEEBEEY)
B RGO - HRERE P R AE3
4 JEMERRO R R
BERNEY @ - BENEE BN ERSRT » HERT » FREERE
10C /min > B ASEATER > £400°C1&3078 - BUuB A S bR THREER
F5C Imin > FRERZEFTRRE 2 BVRRTE - (2608 » 2 =R - BIT{SE
SR AR A o
5. JEVERR R AT
(1) . EEEREESTEMicromeritics ASAP 2010)
DIEEZR BB M EHE SRk - ARHTASTE - B TS 2 W i B A AR 4 B
s & BT B UG M 2 EER AR ~ fUEhFLAS EIAE ~ S8FLASRR ~ FLUER/INVG A
FURER ~ FLEARSE -
(2) . Fr=E T RER XS 4RRE & 7 HU53 HT/# (SEM/EDS)
DU =0 BN R o M AT 9e i i > B - BB I 22 VR MR i 3R T TR B
EDSHIZE R mEix ~ 8F ~ 8k - & - ST E=E -
(3) . XET4R%EHE (X-ray Diffraction)
DIXET 4Rt @SRRI SIS > DETHrE st &R DIFEE
B2 BB BRI S LS LR D 2 o -
(4) . E DRI E 5
RS MR R EE 2 W FTRE T » 7 T R LSRR T S Py R - B i R R o ey o
HZHER -
6. JEMEIR AL KAE B 1 398 R B 7 S S B R
AHFFR 28R F DIRIRRR Bl ple > SEB it - DLE SR BRI T AR R JHE [ e 1 158
oo AFFATT A IR e LIRS B EE VRO BT R TR S 0
FEBIRNA /D & B FOKORFF TIB050R - 7A380nm 2 UVYEE O] B N RIE » i EfF
R e ST 5 2 I ~ RO R B e g - LIREIE - SRR

K /KREFERER - BETCME TR B A [R5 22 28 (75 E 2 F PR 3R A PR &R
a RN
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(Diuron) ~ AHEKHER{LEGY)(Paraquat) ~ FERE F# (Butachlor) BLEIREHI
(2,4-D)FEREE Y [ERERR 2 7208 » 515 IS LLE M P S b e R 1 R % 7 St e
{EEEYEZBETT - G ERET ML T A [FIFE I B & > AL ~ SRRV (UVYE, TTRE
)ELSEFE ~ HELEIEGRA T > BEE RSN - I Rl EE LS 82
T SR PR 2 S EB IR S5— 7 > JNEDHNE B AR S a2
FEE(E > I AN SR AR T 85 L 2 B F R 6T -
(1). TEEfREERCHEL 1

PEEZEE S TE 2 EFEES RIS ELIR R FZHUE (NTEA
M165.00C) e 5 % T3 TREHY > v -3 R AE e o B E iR
e ~ FEEUR/BOR b AR o PR E R T AR TR DABREE
PEbR S 2 SEfE R [EIRE S R A% 7 PR RERRE -
(2). FREEVERR S EEMERST

DA e = il i 2 JE a2 FE Y & Diuron ~ Paraqua ~ ButachlorBi2 ,4-
DEERREE 7 KAR L T3 7 DT AR B o DU O SR S B 2 B A R IEIRA » Y E
[T FEMRAE T AT AL IE » W LI HI AR R e IR 2H - BRETE MR AR L S 25 A
FREE 7 [ JERUCRELH 2 BN 1 - AW R 2 BHPLC /o o M L Al A (L AR
o R [EE R AL 2 SRR R DRI IR T S8 2 T A AR -
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1. BEESH

R EEN FH R AE R ~ /KR ~ TR~ ARV e R SR st - AT HHEY)
HIWRUL ~ SEALER T ff ~ fESETE A ~ SEimisEh ~ TRt ~ PRZKIMRZE ~ IR 7y
fiig SALER oy MRS AR ER BT T 2 B R Ok RSBl (£ > 2004) - fREE A E TN OReEMEY)
R - IS FYER - AIINEENKES S  (HRERE Y 28 R 7 T R 4%
VR 2 R o R R R BT FERG o ARG - IR I A & 53 . 6551
RN BURBEEEEEREEAE R EE A B AT o BN
B bR —  BEREASRMEEINE - ARESN RINERE - W ABEMEYA
B = F e eI ZE 8% | IR ey TR e R EYI I 2 R 8 - AILZ SRR
SR - B TR YIRS AR ~ ThAE BB RE B LR R g s Bk
(Imfeld and Vuilleumier, 2012) o i N/K&/KfE REk FI/KEEAE - JAMHE T 7K
B REER B S A PR E R ~ PEER - AL T MM S Y B E & S5 3R
(Zapata et al.,2010; Oturn et al., 2011 Lennart et al., 2002) -
BB E RS AR -~ [FE - R LR E GERAH ) 2 /K R 3 R
(Paraquat) e &S » LLURSME Sy » fm & 0 AlES]6.20510.00 ppm; H
R o BEE T RIES3.0053.75 ppm » KRR H -8 & R R 7.0
24 5% 8 - HEA B ARG 2 WS BEA S oA ) S A B R - T
BRI BRI RN B E5EY o AR - T AR5 (Butachlor) ¥7KfgEL
KRG L E H B A RETIRIER (Lo et al., 1985) o FRER| T Rh S AE A
- SERfE - Vel ~ R B8R - RUAB R USRS IN 2 B R T E E K R E
H-FEE S (Wang el al., 1992) o HIErp iR ed FEbe s/l - AT sE ¥ N EATEY)
FEREEE o orRERe 2 FEER] - WIEEAFE(Diuron) ~ &HU30KE T 2 R E ]
ANHIKRE ~ SN R 5 AR AR 2GR A ES0~T0% - M2,4-DE—fHEEEE
MERRFASE RV R - EEAEYIAERBZFRAUXING AR E - BeB i MR bR P T
EMAGEARAREY) » HFERBENEY ST E - 8 EE54 &R 4
NIEFE WA IERAE YIRS - AV E ik eE 1 NEEEHEYISET - 2,4-Diff
FEERR T RIS - & s BHAT T IEH ) o I T - 8 NS T R
» BNV REMEIE S A& R (30~100 mg/L) » EERES A N KRS -

2. BHEEFHNTIO, /ACEMROLEEERR T 8

AR YRR AR B L R IEFT R HVRE E » REAMBLIEN » —fF RAYE
FEEARIATIO2 ~ Zn0 ~ Sn02 ~ Zr02 ~ CdS ~ ZnS% - Hrh —EAEEK(Ti0,) fE Mk
A ESAE (Fujishima et al., 2000) » EAJFE380nmA RN T - Sedd A&
TEEY B HET SR E R AR E S L ET - EEETEREZ
 BUK R & TR EEA MBS ISR B BER( - O BUAREHE( - 0,) » #
8 b5 Y2 2 LRS54 2 TheE (Bard, 1979) - —&/EEKREH B BT
HIEN - RELMEE ~ SEUKHE - INBE - EREE - 558 HE - mEHER
» P AR Ry i B R VE TR EAT R - R LSk 2 Y AIRE G - DAB 4L a
(Rutile)MIEREKIEAH (Anatase) B0 HFOLAEILAIE » Hrp i skitHny — S bskBA
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R RSN -

e A LR IRE P ERES - B EA S (coagulation) R » [EEo ML
FOR ~ 2R KEE 2 BRI A 5 A e R B (Gianluca et
al., 2008) > FFZ T &R EMBELIETEEAS (support) b » ZEHAVEES DR A ELHE
DG FEAEAE (Matthews, 1998) ~ BFEER(Bideau et al., 1995) ~ flFLEE4ERH
(Anderson et al., 1988) ~ &iTm&E¥)(Kato, 1993 ; Xu and Langford, 1995) ~ R
GRS (Gao et al., 1992)%F - H(EGHVEISEEHEMB SNV B8R - NEEE L1y
Ti027F L5 AL - 3 R Bl i bl s 35 44 2 [ e s S b - HLRE B ZE R
SUKIERR R A o] LA R 525 » BUEERE A sE M - A MBI RE Y
SRS EE R (Gianluca et al., 2008) - FEH#EkEE ol BB GRS E Hi5 4
BT AR EEEFR 1] » WRE TR A 2 AR ETE ~ N 2 e B i HEa > A
HEEE ARG E5YH RS )T - RIS AR S EiE i M E 2 ERE -
MR LR E RS > BN bl - JEMELR S — RS EE A o

N EEFEGEAE T (WVEEEDRE ~ TS DRE - ARERE) a8 AR E LR R
FLIS RS RS E BT EIR (BN, 2001a83b, 2002 : BIEE A, 2001) - #H EME6GRAY
LLFRMEE AT EE500-1500 o'/ g SCERARRTE#SRY) - /8RR » 255
KR ARy SR E B EGEE AR - TFEIVE B SR
fEEL R E N Z ik S b a5 148 > ZRE RS T Z Bila 26 LUBHIRT10,/UVEY FE A
¥ (Rababah and Matsuzawa, 2002; Zhang et al., 2008) » &% BAH Al e
(ERGET 5 IVE B A H S -

AW a8 5 25 A s i i e 2 888 BUATI0,/ ACTE MR LML - JEMERR ST
f 2 [ FEMS R A E 1 > B TE MR AR e A 2 B g 5 L TR E F R -

IR 1000 9CE T B4R F A > LLEOARE - BEB A e i LA T BUE MO AR EL - DL
TgE(LE ) B e EE S 2 EABEREME > AUV (250~ 320 nm)fERGET o %
T HEPPAHs — EEAE S 2 BALREE » S5 F- 18 485 AR R B A Al = 50k » DA
E LAR S-SR (T10,) BEAS I IRRR A5 T - BUERT10,/ ACTE DRI » WAETTR
YR E ~ e BERY) 2 RV SR - REVEMESE I 2 0T (L E2)
 TERE YRR B L RS B T A RSB B 5 0 LIRS > sFETI0,/ACTE
PR ML PR B flr i LI p R s 7 KRR DMERARKES 5 T 2 8%5

=

3. TEMERCEE Z AL E

FIAH Z S bR S L ATR LB S LR A 2 7B - B T &E(EVA(Ti0,8
ethanol) , BEFREERZ P BIMETI0,/ ACTE MERABE. » HAEMERE PR AE3 - & FEELE R
T o (S LSRR A S MR b - HERR S b 2 A8y =R
BRI N E 2 &SRR - TN B ERRE 2 45 H AN B s ST 2 T10,/ACTE
PERRAEE > PRI E Y EMEE o BHEIE(ETI0,/ACTE IR K 40T 10,87 R T4 o
M T e e 8 M FISEM( 485 [E] 5 ) BLEDS (B 6Bl fE 7) o » SE bR e n i 22 5 —
AfbEREE S - (HEFF 28 E Ry <~ P R ELE S EE 43 2K > R S M b
w8 DIRAME#E Z I8 S bEkFE  BR/E(ETI0,/ ACE MR K 4ETi0,

7 RN

1012075



http://www.coa.gov.tw

Wi %% EEHREDSE » A S5 R B IBRZ T Ti0,/AC LIRS - AN IEEE &
{ESRkRTEYIE G ERFR T 2 i - &CAEE R HTI04S M - HIE£F12Ti02 /ACHE
Vel A > CEFR AR FLRR R M AR So | - ge UARTELM 2 it - BRER 720
st T A S LR I R FLIS R A R (% -

TEFLIRGEREERZ T H - SRREEER CGREZE L A bR RAeEL - B
FRE RSB 0 DS ARG 2 Ti02 /ACEH RSB 2 — S/hikE %
g > BET10,/ACLLEIF & » JEMEIRTR I~ BB IR S ¥ AR ([E5) - I SEMEZE
» WXKTI0,/ACELBIN - AL RHRR S B3R AT s R IESE & Bk > 1
T =Ti0,/ACELBINE » AR E RS A AR & B SEEE D > Rk E %
BEE o FRZSEZ JTE AT (EDS)1SH] » iR ~ S bsk & EHIT10,/ ACELBIATRA
ZHERAME(FR]) - HSEMEI AT DUERE R A S bk mEN B EsEMER L ZAm(K
Ti0,/ACELBIEE » AR AHBIRE - BURIFIEA 2 IR E —Ebik - JEERER
H R 2 —S bERFER 2 b [BAlE AR e S Sk B REERAZ 2T R -
RIETI0,/ACEEBIT - B > el it S 2 SRR I B LR BE RS oy AR LE B4
REAZR1 > BN [E EIRRIE B LI M E ~ BRI AR - B8] /) by — EREE
W AR R E - B —ERHIE R (P/P,<0.2) B » SR AR BA 5 E R S BR 7 4 hnim
SofENe > 5 EE (0.2<P/P,<0.8) WYEIEN » SRNM EE2HREIe0Ehn - &
FEFE = (P/P,>0.8) B » SRMNENESHEH LEN#ES > B LEGESNREER
BB SR RS YRR T 0 S I E AR OR B i 48 S A Hh FLER VB B R R B i =X L
g m E R R I B R LR S - 4SS SR AR T dh &R P E £ 09
BAIR (Hysteresis loop)EE 2 BEEIN - MIFRIEEZ 80 - FE@ i oE thiE
TR R R R P FLRR S o B ER A A R EE S E MR IR LR TR LI O I 2 1
e o FHIE A > BT R EE HUEMEIRATFLE /N Rl (BJH method) @ BIHF#EIRARR
s E MR A LR B O i B RSB o0 i3 10. 15 A > HASHO0.3 e’/ gHIFLIHES
% B LR ERSGRIEIEL32.4 ME— R IEFT(EEEFEE0.0007cm’/ g » FRIE
TUPACEH A FLIE A/ NG 534 - /INFY20 ARSTRFLISEAVERE » /1720 ~500AK/NIFR Ky
s FLERE A S00 ANFUR B BEFLEE - [REFEEN ARG HE S AT B HnEME
IRE LR B B R BRI D B L - ME SR A& R IRE T E
RN - HFURE IR EL R SR P B H B AR L - EEE M 10
~12 AR30~40 AZfE - TEMRMFLESREZRET 0,/ ACELFIS INT LLfsg in » Mor4h
MRFLIR S E 008 s S A BN T FATHEES > Ib— IR SR vl T E &2 S LRI S i
AR AR A B R FLBR VIR © ERRTZRT TS 2 4558 nT 35 3 & &Lk & 2R
R 2 LR AR > IR R BREE S Lk BEE SR EE TR RE
P BivER B E A RSREM SN INELR RS BRkEsRR(LA S gs
P FFLPVERRRR BB L E it fL ~ L% R SR EL R AiE 2 kD

4. TEMERRCMEEZ LR LIEYE
MERIE LR ZTI0,/ ACTE VEm R 2 e (IEE - SRR ZTi0,/ ACE bR
a2 S BB AE9 > &SR AL > TiO,/ACZELBIRE S » BEHEA SRR
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ZTi0 45 o FEMEROEBEE R E 2 Ti0,# RN EE 1% - Tl g SR n H HES
» HEEALMEEATIO,/ ACERELBI A AARRE » =T10,/ACE /R ELBIFT A 2 il - 1°
TRV A RO 2 S RS MR A S R 2 B A - BURIEAITI0,/ ACTE ik s
HREFE S 2 LR AR - SRR R EE S RE - A LR bR -
WK T 5 e T e R AL - T A R EY N & IR 1 2 — 2 &
b AV BB MR R EY)— B2 R R0 B i g B i 2 25 R 8K A iR
» N PR EYHIRER B2 “ 558 -

5. FKHE R EE RN 2 Y ke 2

AL AT B 2 JE TR B E R Y 100 me/ LEEFU XA R ET A EALTER] > bhig
AIESELAUV T Z SRR IE ([810) - SFERFR F6047 88 - &FF 1057 S8R 73
MR 2 528 ERRS o IEBRET - TEMELR E ML B RN R 0t b
REF MUV LA Z B % - DAUVIEER ST PSS M FR A 2 T10, e K43 (380 nm,
3. 2ev)EAENR - HABEAMHENEEREM (SHE) f+2.53V WIS &R
K IE » AEEREMREEE (- 0H) - AEEHE 2 SEEb R ERLIA B AR E
I FIARIR IR E - RELDATI0,/ACEMER M R BIUVIEE T » S5 LR m]
Z70% > AAUVIEAL TS » TSI RBRFBIEF20% » 45K A1 A > EELEIEEH 2 /IR
IR E SIS ARTE R - #EEELEIE i 2 5 B IR B A R E N ERCR 2 MR FF
TR TE R o LeeTE A (2002) EEEOABAEE (Sol -gel ) /AR BEARGZERTIO AL & UV
WSS A ER/K R EIEAIN > BREF12/NEF » ST 2 BERFRE R65-75% » BURAWT
FERT B 2 T10,/ ACTE VbR A 2 B T B Ml 2 e e LE MR E -

6. KTE4TERREE 7 SRR

AT EREAE AR [F LR M 2 RS TR » BREPRZE AFRERI(Diuron) ~ AHEER
FER &) (Paraquat) ~ EEEE Z (Butachlor) BIEIR A (2,4-D) F2E - H
({EER A |

(1) EZHIX](CIPAC No. 56)

L2 0 1,4 -bipyridinium (IUPAC, CA 4685-14-7) » paraquat dichloride :
CH.CIN, » 53F= : 186.3 (paraquat dichloride : 257.2) » N © S 4T &5 Eh
D REIFE300 CHrfi#(paraquat dichloride) @ ZERER @ FZEE A ZH% (paraquat
dichloride) » % 1 1£20 C N A1.24-1.26 (paraquat dichloride) & /AfEE :
Paraquat dichloride : 7820 C/KAFUAME REIEFT00 g/l » REBNRZEA KA

Bl o Horrastsant -

(2) 2,4-D(CIPAC No. 10)

1BE2447% © (2,4-dichlorophenoxy)acetic acid (IUPAC, CA 94-75-7) » 7312 & G
HC,0, » JMEL - fEEIIF - 175%: 0 140.5 C » ZERME  1.86 x 10-2 mPa (25 C) -
VRS 1 7K311 (pH 1) > 20031 (pH 5) » 23180 (pH 7) » 34196 (pH 9) (35 fsmeg/L
025 C) » ZEE1250 » ZEit243 > BEfEl .1 > HIZR6.7 - ZHIZKS.8 (39 hse/kg 20 C
) s FEEZ120 g/L (25 C) » RNAAM - &St -

" il

1012075



http://www.coa.gov.tw

(3) #HEE (CIPAC No. 100)

{LE244HE  3-(3,4-dichlorophenyl)-1,1-dimethylurea (IUPAC, CA 330-54-1)
C ST CH,CING » AME ¢ fEEassSHERS - %5 158 - 159 °C - EAEE 1.1 x
10-3 mPa (25 C)  JAfEME © 7/K37.4 mg/L (25 C) » NHES3 ~ K1.2 ~ Wi T fs
1.4 (Mkelkg 27 C) » UANIRGEILEY) - HOoF&ER0OT -

(4) TEHIEE(CIPAC No. 354)

1B F#% © N-Butoxymethyl-2-chloro-2',6"'-diethylacetanilide (IUPAC,
CA23184-66-9) » 43 7= : C H,CINO, » #MNEL = BRIAEIRRG o M&EL © <-5C - ks -
156°C (0.5 mmHg) > ZEEBE : 0.6 mPa(25°C) » AR  £20°C /K A#EE 520 mg/L
C DAY EROSE > Bl 28 - B~ K~ LB - ZFRZEE ~ OF o Hor T4
LUENE

Ti0, ¢ BA AH & R R EB R /KM » Ti0 L 22 m Sl K a5 P 2 T
B > FRUK M RE B EE S biczm b > M EE - Tio &btz » 1]
HfEE E BN 3B B e E(LEE T - EEHETT 0 - DATI0,/ ACTE Mk gL
JOVAr Rl R BR /KA 2100 mg/LESHDA ~ T EAIR ~ ZAHERL2  4-DFREE » tss
R 0 DA0.2 EMERSEREIE(S:15) ~ UVEESS /NG ~ SEHERE#EELO0 cm2> K FEWRE T
 FR10 R TR EE Z RINVRTE - SREEELEE Z RER AN - B
N[(74.7%) > THEFRIE(31.7%) > 2,4-D (20%) > EABFE(1S5.5%) @ EEEE/rIEES
th e B 0 bR T RBER T 28  RERIARS 2 YA LEME - 4K
SR AR AL ENFEINARAFZE (Burrows et al., 20025 Arias-
Estevez et al., 2008) o EEALNE A RV 24 TRIER TR - &2 23 7S FH Rk
B o BRSNS F R R MR R MR SRR AR B T 0 TN
FoluitiE (bipyridyliums) BERGER] o YA - FIHARHASEFTE S 2 SR A4
B RIFZ EBREER -

7. RREE TSI 4387 e Ml

By TRET102 [ACTEVEIRIGEEIE N RS 5% T T R L lE i 2 1T - LN
gk s TP DTS - S T E I ER G EI W E SRR (Te
TR~ BERMEZAE(Ce o FRIE T 2 ) BRI 2 A P RERCE H R 12 (S
» F5 K ZOE R A58 2 S22 1388 > R Ry M I 2 s BB R = b
e ' RAR > bk 2 EEREE > Eh(CEATE N 28 x> MiE
TR E - HE R AT IEBH KA TR R T CEATEA M2 -
o [ ER A EATIE ARE S SRR - FIHM R RRETI02 /ACE
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FEfpEfE - UVIES6/NEF » ERR30 0 B /K 2 B0 N T AT S 2 BERRE(L > 4553
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Table 1. Structural parameters of post-activation photo-catalyst calculated from

sorption of nitrogen and SEM-EDS analysis

Post-activation BETA(M%g) Vio(cm'lg) Vmicro®(cm’/g)

DY(A) Ti ¢ (%)

catalyst
Blank 776.5 0.41 0.228 10.15 --
TiO,/ AC 1:19 795.2 0.42 0.233 10.16 9.04
TiO, /AC 2:18 763.6 0.42 0.223 10.16 10.23
TiO,/ AC 3:17 732.3 0.40 0.211 10.16 30.5
TiO,/ AC 4:16 684.2 0.39 0.196 10.15 17.5
TiO,/ AC 5:15 609.1 0.36 0.176 10.21 55

2 Specific surface area, ° Total pore volume, ¢ Micropore volume, ¢ Average pore

diameter, ® Ti content of catalyst surface.

Table 2. Physical and chemical properties of tested soils

Sandy alluvial soil  Red soil

Slate alluvial soil

Location 120, 2148mE 120, 2721mE
22,9724mN 23, 3306mN

Soil series Je (=48 %) Cc(mBs %)

Texture L SL

Sand % 39.5 26.2

Silt % 43.0 41.5

Clay % 175 32.3

pH 6.65 4.36

OM % 0.85 1.76

120, 3016mE
23, 4553mN

Si (% k k)
CcL
28.2

41.0
30.8
5.86
3.13

-17 -
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UV irradiation
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T10, (In ethanol) + Activated carbon
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Fig 4. SEM images of activated carbon (CO2 activation)
(A)500x (B)1000x (C)5000x
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(E)
Fig 5. SEM images of TiO2/AC catalyst by post-activation method.

(A)1:19 (B)2:18 (C)3:17 (D)4:16 (E)5:15
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Fig 6. SEM and EDS images of pure TiO, powder
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Fig 7. EDS images of post-activation TiO2 /AC catalysts
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Fig 8. N2 adsorption/desorption isotherms of TiO,-AC photo-catalyst
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Fig 9. Determination of hydroxyl radical formation in aqueous solution by
post-activation TiO2/AC catalyst
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Fig 10. Effect of UV light on paraquat conversion in aqueous solution
(post-activation TiO,/AC(5:15) catalyst, 100 mg/L paraquat)
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Fig 11. Photo-catalytic degradation of four pesticides in aguaeous solution
(post-activation TiO,/AC(5:15) catalyst, catalyst/soil 1:100, UV)
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Fig 12. Photo-catalytic degradation of paraquat in modified polluted soils by TiO,-AC
photo-catalyst under UV light
(post-activation TiO,/AC(5:15) catalyst, catalyst/soil 1:100, UV)
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Fig 13. Photo-catalytic degradation of 2,4-D in modified polluted soils by TiO,-AC
photo-catalyst under UV light
(post-activation TiO,/AC(5:15) catalyst, catalyst/soil 1:100, UV)
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Fig 14. Photo-catalytic degradation of butachlor in modified polluted soils by
TiO,-AC photo-catalyst under UV light
(post-activation TiO,/AC(5:15) catalyst, catalyst/soil 1:100, UV)
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Fig 15. Photo-catalytic degradation of diuron in modified polluted soils by TiO,-AC
photo-catalyst under UV light
(post-activation TiO,/AC(5:15) catalyst, catalyst/soil 1:100, UV)
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