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9 gAqle 2 AzsIc}. CrO/Ti0,, PY/ALO,, CrO/ALOS} 722 —7:‘—““/‘&4]/('] TCE A|AuR-ol 3} tﬂ‘%‘é;‘i" 2 TCE®]
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Aukgoll tigh A3} odx)E oF 9.7kcal/molo] ™, o]2jdt FE B QTN AR L& wbgo) didl PYALO, ¥
CrO/ALO; Zvi2] 7-¢-uc} it

Abstract— The oxidative decomposition of trichloroethylene(TCE) over supported platinum and transition metal oxide
catalysts was examined in a fixed-bed flow reactor system. When Pt catalysts impregnated on various types of support
were employed for the decomposition reaction, the formation of perchloroethylene(PCE) as a by-product was frequently ob-
served during the course of reaction. The P4/TiO, catalyst exhibited a better performance than the Pt impregnated on the
other supports. Over the TiO,-supported catalysts, the decomposition activity depended on the types of active component,
and the activity decreased in the order of CrO.(98 %)>MnO,(79 %)>Pt(72 %)>Co0, = CuO(58 %)>FeO (54 %)>NiO,(49 %)
at 400 °C. Perchloroethylene was not formed over chromium oxide catalysts, regardless of the types of support employed
in the present work. Therefore, CrO,/TiO, catalyst is the most effective for the oxidative decomposition of TCE under the
experimental conditions covered in the present study. Although the effect of H,O on the decomposition of TCE over CrO,/
TiO, catalyst depends on the reaction temperature, it is completely reversible during the course of reaction. This indicates
that the activity loss of the catalyst under the wet stream is probably due to the competitive adsorption of H;O and TCE on
the catalyst surface. Based upon the decomposition activity of TCE over the catalysts containing 1 to 30 wt% of CrO,, about
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10wt% of the loading is optimal for this reaction. The reaction kinetics of the oxidative decomposition of TCE over CrQ,/
TiO, catalyst is first order with respect to its feed concentration with the activation energy of 9.7 kcal/mol which is lower

/than those over the other catalysts employed in this study.
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#7133 (Volatile Organic Compounds; VOCs)- ojj7]
Foll 23z NO, 2 o2 a2 vhgste] A Ewl 2ZojA
2ES YA BasRES ARk, B3] d4E Tiels
A H¥A $-71213HE(Chlorinated Volatile Organic Compounds;
CVOCsy2 371¢t A3l £9417)= 38 VOCE ded# glcHl)
°]2{3F CVOCs®] |2 methylene chloride(CH,CL), vinyl chloride(H,C
=CHCI), 1,1 dichloroethylene(Cl,C=CH,), trichloroethylene(HCIC=
CCL) 2 perchloroethylene(CL,C=CCL) $-& & 4 ¢]iH], o] 5-& o
FE 28U, YA 9 AU T Beld S4S 2) u
ol QA d2] TAANM g 9 AALA 2 o AL A}
AT, U, A mE YY) AETA L 180 =
£ AfstshaAelA cheke g wiEsw 9lo}2).

of2] A AN BlEE e VOCsE AA = 7]ee 7)Ao
2 £ A7edA ddeR sta gl CVOCse] gzl 42 A4
€ 4o, drldle F2hy, 0, J e, Seashy, o
W, e, AjAl Abshy, Eek=ol a5 S 4 glony,
2 AA7IEe] AAN W 71eA Sl LR Fabol
gz o)g-x]o] 2.3 gJr}3,4).

FEIAP L2 CVOCsE AA7] aie Huis) dall o5
7F 7 700-1,000 ‘el &4 =0, o]2ig LM E CVOCs
8] FFst w5 9 Yot AAE L) whel Depa 4 gl J2s)
P 718 2E w2y eASEE & oE Bashrw o] A
FA NOE XA & glch. =& 100-2,000ppme] CVOCsE
dEY el 28 TAH o2 AAE 4 gle} GlEE o)A Fe
TE2] Afell= Aske AAEL 245 U5k 1,000 °C o] Ate)
AaE7t 875e] A Fo] NO AL U ZrA7: &
Aol Slrh3, 5).

AdRez de) AE T e FYPAE F2 Yo v Ed
H& zhs BB, 5o Algelo] £f6, 71l CVOCsE F2A)A
AAsR=H, 2 el F249 CVOCse] £Ho| el E24)
Qe 73 Asatg o qQlsle] wle) EAlsle 5o A
AR ok 2 FAAE A7) slo} she A9s) B =g
FAA L] AT Foll MiEEE CVOCSE AA ] 95t Q8
st 22 w o ATl 27HH, wir)7tAY $571 50%
€ 2331 F3A1) F350) dAsHA Ragch. E3) wirjrks
el A1 EF2] VOCs7t 33k Sl Al wadwi s} AER
9] polymerization ©.2 XJeke] A4 ¥ 7wz e Alg) bl 2oy q
294 5 3ieh3, 5]

e L T2l delxe) gAel ERlYe FEew Ho &
#HH o2 wj7)7AWe] CVOCsE AAY 4 9l 7142 Zujars)
HE 32i¥ < rk F2 P, Pdo] PR" A< w= 3200}t
Frlu, LE AR 2 AR ASHE So) monolith }
pellet HeN2 Y Zujdo4] CVOCsE A BaA7): rle=
B Ad77 o]FoiA 3 Qle}. o] ] B4 o, wir)rkavel
Z33E 3<% RSP, As, P, Bi, Hg, Sn, Znpeh} A 4kshEo) 29
Fi @] A=At AR s R 2 v 2 $e CVOCs
8 FE2 AR AR ZE 350-500 °C2) vl e Lx o] P}

€ AAEE A& don FYake g daFAolsle A
w el 2] FFe] FulEo] d7H L YrH3-5].

FE ol83te] wirlzkule) £FE CVOCsE AA3N 930
A Pt, Pd¥} e AH3< E0)[8-10], Hopcalite[11] = Cr, Cu, Mn,
Ni, Cos} 7H2- Mol F4 AMS}E Fof[12-15] So] £2 Q7= gic}.
0.2-1.5wt% PYALO, ZvljAtellx CH,CL, CHCL, CCl, CH,CL, CHCL,
2 COLY 23hg-& 241 Bonde} Sadeghi[8le] A7 s}ol o]
3h, 480°Ce) Wh-2%ollA] 0.8wt% o]4te] Pto] wFx|x]ojo} 95
% o142 AsEE A&+ UKk =8 Pro] Yx|go] 1.5 W%z
FTLE u), -E2 A" 6 3F2 CVOCs F9l CCLe A3He
ol 7P Yk, ol thE CVOCsd| vl Alja oz Hajs
7] AAReks Z& 2Jvlt)l. Windawis} Wyatt2]el] o)s) 335 A)
22 SF A 9ol 7= Pt Zo)Akolld] C,-C, CVOCse) light-
off BHE 915} §A1T AL nedZc},

ofe] ol g4 ABHE 35 FHE F2 Cr0, W MnO7} CVO.
Cse) AAE sAste] e] AFA1El oo AFHo] CrOJALO,S}
MnO,& 54#202 3} Hopcalite(78-81 % MnO, ¥ 10-13% Cu0)
7t AF4 Sl ool AstEct. AR o R 2asy)] o
< trichloroethylene(TCE) ¥ perchloroethylene(PCEYS Ald ™o g
g2 AMEE 125 W% CrOyALO, Zw Akl A A7 & o), 2o 2
T BAYZeE HEe] 7 we} gebde] B uEgiti12]. =
Hh3-2oll F&3he B8 TCES] Ask8-2 714:A7]2] %, PCEQ] A
Fell& ALOl GAE Cr,0.9} kg Fol] JAH CL7E) HEL-o)] 2]
3 Cr0,CL2 Aol g whAlsh= Qubake] Deacon HhE- 0 2
Zol o] BRSNS A7) L P} o|NY ZofYAle] ut
&9 Ao wel e werhs dFATE 99} FAKE 15
wt% Cr,0/ALO, Fvl 4ol 4] Agarwal 5[16,17)ell 2] c}A] B35
%Act

W77kt A sl E2A8HE CVOCsE AAS)] $iste] w3t
o2l FH] o7t A=l ghe}. Imamura S[18} SiO/ALO,,
TiOy/Si0, B A|-&e}o] E(Y-type zeolite, mordenite, ZSM-5) )| A}
ollA] 1,2-dichloroethane®] AAuhg-g ZA8}9dw), TiO,/SIO, Z )
7F 7P 943k sl =9 o2 7Rl o, TiO,, KMiO,
/Ce(NQ,),, SbO;, V0, 5o| ZA1E ZufjatellA] oJa) 2F2] CVOCs
ASE-E AR W, CrO7} 919 2ui7) 7bg msbAolqle
o 7hE 2 A BHE $559eH19). o9l E A2 ukg el
CVOCss} ¥AHEZ A= HC 2 CLE Ao AAY 4 gl
MnO,/CuO/Na,CO, Zv}|7] Stenger S[20]oll 23] 7= gdon, v
& Lago $[21}& CuCUKCYSIO, 4ol oJ&] CVOCs7} Azpeez
AAE & AL-& ¥ wslgiet.

oo} A7AIE Al ¥ o, Pt, Pd3} S HISo] AE &
W52 whg- Fatell A== HClO| 93 350 °C ol3le] w2
oA FEle] BAA T RS, o) 8 uk|shr] YA E 450 °C
ol de] W7t 8- 7RIcH22-24]. w3t A A o2 ) ALes
= CrOJ/ALO= HHS- Fo] YA == L] 33 7 Cr,0.2}2] uk-&-
ol 2% CCL, CrCL, CrO,CLe} & daslitEe) Yoz YA
#a7t delutei[12,16,24), Hopealite ZojAlol = Cl, ¥ Frada
Bl <3 FAA S0 delA gloh2s). o]yt AFUE A
°le% ABLE Zuls o1gste wirl7kAaule) CVOCsE A wb™ o
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Table 1. Surface area and pore volume of supports employed in the

present study
Support Surfacze area  Pore v3olume Supplier
(m’/g) (cm'/g)

ALO, 250 0.70 Aldrich
TiO, 17 0.54 Shinyo
710, 80 0.35 Hayashi
NaY 670 0.98 Strem
HY 663 - 098 Strem
HM 440 0.97 Strem
ZSM-5 510 0.98 Tosoh
Si0,-AlL0, 511 0.43 Tosoh
Activated carbon 850 1.30 Aldrich

2 AAs}7] A8AE CLuche HClol 449 4 Q=S Zvi7) 4
AE|olo} Geke 2e ol

Zohg o] g3le] wy)rhalel LRY CVOCsE EAHLE A
AG & Qe 5T G4E GAsk E0E A ek 2
AR S| A F 2 Teiskeio} ek WA CVOCsS) AAE
ko] I ThE CVOCsH 812205} e kg 2A1E) AR ¥
) $80 847k ek ek & A S
AEE CVOCsS| S AARE 1T sl e 9
Aol GAD A4 § Wol 34 AT 2o4E Axse 1 ey
A 0 g BAFES) ANAEES A ulEslel o, TCE A7 ke
o hale] Fha S5tk BlE A2 WS ERS AT

2.4 H

£ AFollAe CVOCse] AARAL 2A)317] $151e] Table 134
2L A SR A HAE Wg @ F& ASE Zf|So)
incipient wetness HPH ¢ 2 A xS o). WA wiFo] PR|H Zujo)
73%-, hydrogen hexachloroplatinate(H,PtCl, - xH,0, 99.995 %, Aldrich
Chemical Co.)& 3% FF-rol 32l WF A74 L9428 ¢F 110°C
A 1247t Bt $88] AEA 7 dAlabel @AIshd 110 °Col
A 10417 B2k AZ2A|7) Fol|, 450 °C2] Hy(50 cm’/min) ¥-$)7] oA
oF 54124 Bk B3t 1wi%2] WFo] Y Fojg Azsioc).
T Aol FEo] ARHE He2 FAH 2| & A zs)] sl |
A 33} ZFa0] ol F4AL ¥ Fol, o] £94E Aol g
o] 110°ColA] 12417 St %3] Azskch Axd 2oz
450 °C2} air(lOOcm’/min) E-71eA ok 104 7F Ee) AHalste] 1
wi%e] Ho] 34 AbeHEo] whA = 2olE A 25hgict

2 ﬁ%oﬂ/ﬂt 60/70 meshe] Z-oi7} F31% 1/47-3/8"2] U=
pyrexhg Whe71 2 o] g3te] AR WF W Mol 3 ABHE Zo
Aol TCES] E&A-L A8t 8h3-E<) trichloroethylene
(TCE; 99.0 %, Janssen Chemical Co.)o] 9% pyrex 2 A=+%) satu-
rator £ 22 mass flow controller(MFC; Emerson Electric Co.,
Brooks Model 5850E)e)] 2]& F3]%l 5cm’min®] aire} = o}
MFCE o] §s}e] 3918 airr} 3 E8 Foll Foj2 02 TF99
t}. o] wxtg3} Eo] 04:12 E§% bathe] &EF refrigerated
circulator(VWR Scientific, Model 1156)2 23 3ro xR saturator-°4
LEE P4 QYSP FASAY WA TCES FU5ES
A3} 2, heating tape S o]-8-5}0] HFEA| A H9] LineS 130-150 C
2 AR EN vhEEY S5 A 5 gt

TCE®] AAukgel g £2] Fahg R3s)r) $islo] -2 bub-
bling® 4~ Sl M 2] saturatorg AAslglen, 52 <l g 1

5128 M36H H2& 1998 43

40
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20

Reaction temperature (°C)

Fig. 1. The decomposition activity of TCE over supported-Pt cata-
lysts: activated carbon(X\), TiO,(®), ZrO,([J), Si0,-ALO,(H)
and ALO;(O). Reaction condition: TCE 780 ppm and air(bal-
ance).

FEZAE TCEY 7359} fARFHPH o2 s=gr) =3 2 o
TFoll A& perchloroethylene(PCE; 99.0 %, Janssen Chemical Co.)o]
Wwe] Hhe-ER o] 4= vt B oA w2 FHdl AU
o] ¥hS-EL EFsle EF7|A(780ppme] TCE = 330 ppme)
PCE % ain)®] AA-§2ke 600 cm’/ming $-A)=glon, 7} Zuje]
AL 7Exog 30 ,000/hre] ¥HE7] Frk&w oA FrlE 9

w327 A ELS FID ¥ TCD7} 23 7ix agvtegds
(Hewllet Packard 5890A}g M3l BAE e, o)) whs-E R
o]4-¥l TCEs} PCEY] ¥-4-2 |3} AT-1 Capillary Column-& A
2 spiet. =3 F8 QA EZ BFHE CO, % €09 5+ 7t
Porapak Q2} Molecular Sieve 13XE o]-&-3}ed A s}4dc).

3. 20 Y D

3-1. TCE RIH{E+S0]| TSt Pt .JXI*UH—I &M

£ Aol A CVOCse] Alshibgol] S8k Aoz A
Sl 1wt%9] Pt3 ALO,, TiO,, activated carbon, Si0,-ALO,, ZrO,,
NaY, HY, HM, ZSM-5¢} Z+-& g3 Abel] ‘%21%}04 TCE9] A|A8A

& A1) Fig. 12 activated carbon % 3234l Akl ©2]€
Pt S0 2] TCE A 8H-8-8 Whg-2%q we} 243 A 22, 350 °C7}
=€ ‘%}%{—EO!]K-] Pt/activated carbon Zuj7} c}& wAjAte] SA| =
Pt Svjdct =2 FAL HAF 7 gr). wil e wA 2 =
A X TiO,, Si0;-ALO, ¥ ZrOel 92" ZvjAle 4] PYALO, M}
<=3 A3tgo] WA=}, B3] activated carbono] A2 /\}%—5‘
AsollE 1 AAe 9 AALE weisle] 350°C o)3le) uhee
o4 TCE AAZA o] A=) |23 Az & o), Pte] o
AZE TiOZh EhHoletz Azkelwd, o) 2t ol H4LE
2 3= = PCEQ] AR 3 £ 9}

Fig. 2t 7 ZwlAbelA] TCE #aik3 3o AHIE PCES] S5
£ w2 5o wat viehdl A6, 350 °C F 450 °C2) whE-2- %ol
A Zk7} 85 2 145 ppme] PCE7} Pt/activated carbon-v]— PY/ALO, Zvj|
"]'4]/“] THias] et a8y Tio,, Si0-AlLO; ¥ Zl'02°“ \%Z]F‘J_ Pt
el A A hg-2xel A4 PCES] Ak A ez o
o, PUTIO, S1IAl 714 e Eel POEZF ARSI Dt
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Fig. 2. The formation of PCE over sapported-Pt catalysts: activated

carbon(A), TiOy(®), ZrO,(D), Si0,-ALO;(M) and ALO,(O).
Reaction condition: TCE 780 ppm and air(balance).

HLo 2 TiOH o] ALOKT} o] A4S W 7o deld g
=], TCE A|Auhg-oll4 AA=E PCES] ¥ 58 A2 v]wsle] B
o Bl AAE W A7 2 YgE o 4 9lch A+ Fig1 2
2014 FAF YR, WS Fol| AAEE PCEY FEo} Hale] &
A S 22 9, TCEY AAdRLd| glo]A Pt Az=
TiO7} 71 &2 4& o 4= gle}.

B dFoAE =8 Pro] ©X)%l NaY, HM, HY, ZSM-5¢} 7+-e
Al-geto] & Zufdoll ] TCES Ea|8A % ke Eqte] YA =
PCE9] s%& FAI3l9lct. Fig. 3old] B50], B odFela] AlL®
Ageto]Ed X Pt Er]E-2 Algrle]Ee] £ FAG0)
10 % o1 9] 9ol A] wlsdt TCE AARA L vehin, A whg-e
oA PYZIO, Z+i 9} 7| 2] F-AKjF TCE A 3h-go] =g} =3k
Pto] A9 A gelo|E EujadoliE ukg Folel] Al Lelo]EL
Z5oll we) 450 °C2) B2 % o4 55-220 ppme) PCE7} A =&
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Fig. 3. The decomposition activity of TCE over zeolite supported-Pt
catalysts: HM(®), HY((J), ZSM-5(B) and NaY(QO). Reac-

tion condition: TCE 780 ppm and air(balance).
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Fig. 4. The formation of PCE over zeolite supported-Pt catalysts:
HM(®), HY (), ZSM-5(m) and NaY(O). Reaction condition:
TCE 780 ppm and air(balance).

Fig. 4ol & <= o]l 53] FU3 A g=lo|E F2E5 2= Nays}
HY®] TCE A A 842 u]$=5}R] 4, 450 CollA] HhE o Habs]
PCE®] x5+ HYMT) NaY7} o 4ol A% 24, o= 9kx 9] TiO,
%} ALO9| 73418 ) AFAJl FAlAbell PtE @x)3h= Ao] u}
HA stk S g n A€t 22y, Imamura S[18]])
2)ate] FAFR], oJd SrjatolA] CVOCse] A8 2 A=
e o 29 A Tl ojai e AR =R E 4L Aot

o]t} zto] Pto] ©A)R oz EnjAtollA] TCE AlAuHEol| gt
259 847 vk ol $2F e PCEQ $25 v|zslge o,
Pto] ©A]E activated carbon, A4 D A|Lejo]E Eujate A=
3 FA L] FFell FAIglo] PCEY AAdo] Ta=|qict. ofe] Znjab
o]} CVOCs A|AuRS- E<kel] PCE 2t o]} olE ofa] BHALE
S0l 229 A7RE o3 #EH =, 72 phosgene(COCL,),
PCE 1= 718} 948 H-shs 2364 S92 Table 264 & 4=
sdeh. 53] ALOll 94Xl Pt Y PdO ZvjA}ollA] TCE Eafuke 3
ol PCE7} AA=EE0[26,27], ol & Aol a5 Az}
7 AR et wieba] TCE Al AdRol| g 2oj8dz) gajs)s 2
A2 A FdellA PYTIO, Zol7} 713 asbddolalw & 4 9f
o Z2efuh, TCE #aubs-cg5e YAEE HAO 9 CLe] Ad™s
2 o] Zell 3t Pt Fujo] FAA s A o] F a8 e Eojol &
Zleg AzH).

3-2. TCE H[7{HI20]] CiEt 0|2 AS1E0| SHX|E =09 §
o .

Pto] 2X]€ Fujtellr s RS E5o] FAIglo] HRS AE
= PCEZ} QA=Y 2, vhg-Eal TCEE 500 °C o]Ake] ulg-e %o
A 3] 288 4 9lgl oo PYTIO, Akl 714 9431 ke
o] BAEA wepy] B AFelAE Tio S @A 2 AR5t
AzE 2 o] F< 4H3}E Zuj9] TCE A A A& 2A}stgdct.

Fig. 5% TiO»l &2 Cu, Ni, Co, Fe, Mn, Crz} & Holza
ARSHE ZojAboll4] TCE AAuRE digt 2 Sojje] AL nhe-e
Lol w2t =A13k Zlo]ch. NiO/TIiO, Fv2] 7o 250 °C2] ukg-
2Eol|4] °F 30 %] TCE A3-go] Fa=n], 475 Crx] HF-ex
7b S7H = 20 % oY) TCE A 8Hg Z7)7} ddoj At TCE A|
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Table 2. Formation of by-products containing chlorine during the catalytic decomposition of CVOCs

Catalyst Reactant By-product Ref.
Pt-washcoated ceramic honeycomb 1,1,1-trichloroethane 1,1-CH,CL, 2]

carbon tetrachloride COCl, [2]

methylene chloride CoCl, 2]

trichloroethylene coCl, [2]

chloroform CodCl, [2]
MnO,/CuO/Na,CO, trichloroethylene CH,Cl, [20]
Metal halides/SiO, methylene chloride CHCIl; and CCl, [21]
Cr,0,/Si0, methylene chloride CHCl; and CCl, [21]
CuO/SiO, methylene chloride CHCL; and CCl, [21]
C0,048i0, methylene chloride CHCl; and CCl, [21]
MnO,/SiO, methylene chloride CHCl; and CCl, [21]
CuCIKCISiO, 1,2-dichloroethane C,H;Cl,, CH,Cl, and CH,Cl, [21]
CuCYKCISiO, 1,2-dichlorobenzene polychlorinated biphenyl(C,;HCl,) [21]
Pt/ALO, trichloroethylene C,Cl, [26]
PdO/AlLQ, trichloroethylene CCl, . [27]
Cr,0;-impregnated Co-, Cr- and Mn-Y carbon tetrachloride cocl, [28,29]
H-, Na- and Co-Y carbon tetrachloride Cody, : [29]

Noncatalytic combustion trichloroethylene

C(l,, CCl, CCl, CHCL and COCL, [30,31}

RSl et E}A o)A} 3t} w3} TiO) EAI= Cu0, CoO,
% FeO, 052 400 °C o] 2] wH-2%o|A NiO/TiO, v xr}
€ ¥ TCE Aske-5 veliA e, ol A a9 Pr oS3} )5
3HA| 400 °C o]3te] whS-2 ol Bl e $AE BF T 9]
o} 22 Cro/TiO, el e A whe-2%o AAA e A
olF4 AtsHE Fojuc} Wis] 943 TCE Ashgo] Bt &
330°C o]49] HEg-2-=ellA] 80% ©]4k8] TCE Ashgo] Aoix|o,
400 °C ©] 4] ¥hg-2-T o4& 780 ppme] TCEZ} A2] 100% A
€ 5 A

HoldS AkslE Zulatola] TCE AAHuRE Flol] vk ¥ALE
<l PCES} A =& HolF<4e] /ol wet =A J3e et}
£ & Fig. 614 & 4 gleh. TiOell FA1E CuO, Sl Hhex
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Fig. 5. The decomposition activity of TCE over the metal oxide cat-
alysts supported on TiO,: CrO.(®), MnO,(H), CoO.(A), CuO,
(O), FeO,(A) and NiO,(0). Reaction condition: TCE 780
ppm and air (balance).
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Fig. 6. The formation of PCE over the metal oxide catalysts sup-
ported on TiO;: CrO (@), MnO,(M),-CoO,(A), Cu0,(O), FeO,
(A) and NiO,(00). Reaction condition: TCE 780 ppm and air
(balance).
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Fig. 9. The longevity of CrO,/TiO, catalyst for the decompeosition
reaction of TCE at 350 °C. Reaction condition: TCE 780 ppm
and air(balance).
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Fig. 10. The effect of H,O on the decomposition activity of TCE
over CrO,TiO, catalyst as a function of reaction temper-
ature: 300(@®), 350(H) and 400 °C(A). Reaction condition:
TCE 780 ppm, H,O 3.4 % and air(balance).
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Fig. 11. Effect of CrO, content of CrO,/TiO, catalyst on the decom-
position activity of TCE: 250(A), 300(H) and 350(®). Reac-
tion condition: TCE 780 ppm and air(balance).
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TiO, catalyst as a function of impregnated CrO, content.
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Table 3. Activation energy of the oxndatxve catalytic decomposition

of CVOCs
Activation
Catalyst Reactant energy Ref.
(kcal/mol)
CrO,/TiO, trichloroethylene 9.7 This work
Cr0,/A1L,0, trichloroethylene 11.1 This work
Pt/ALO, trichloroethylene 16.3 This work
CrO,/ALO, trichloroethylene 24.79 [12]
CrO,/AL,0, trichloroethylene 20-25% [17]
dichloromethane
1,2-dichloroethane
1,1-dichloroethylene
CrO,/Carbon methylene chloride 11.0 [19]
CuCVKCI/SiO, methylene chloride 26.0 [21]
PY/ALO, trichloroethylene 19.4 [26]
PdO/ALO, trichloroethylene 34.0 [27]
H-, Cr- and Ce-Y methylene chloride 10.2+3.1 [32]
16.0+3.9°
“using a humidified air condition.
Z Z+d), ol21¥ 2+ Manning{12] @ Agarwal £ [17]o1] o4 A
AR ghacd 2 o)A e g o & Q). 0)2F ol i 7189

AFellA TCE AAuM-g $138) Al4re] FEY 22 humid airS A}
43071 £l F Chatterjee2} Greene[32]o] &) ¥ w¥|g] o],
humid airE 4t4e] TFHdos A]»-%—"{-l’ w7} dry airg ARS-3l= A
S-2r} oF 3-10kcal/mol A % =2 FA 3} oA & Jehilgit).

.3 B

[

Zrfjatell Al TCE AARe-2 Fal9) E7ol AAGe] uke A
%i/ﬂ PCE—*] o] TaEgl e}, CrO/TiO, ZvliAtel| 4= PCE
FAEe] TAE A dghow 714 $5% TCE AA BN S
= sdet. =3 dioxine AlA T4 simulant2 AHEE7| %
te PCEE HHEER AME AS$dE 22 Zuj@Ale] Bas9g]
. 2F 10wt% AE2] CrO7} TiO»o] 222 o, 2x2) TCE AA
245 94¢ 7 92, TCE AAuS ] og vh¢4 %28 TCE
el di3le] 134 g2 F THE T 7 W) g A3 oy
Al 9.7 keal/mol 24] ThE Zufjol] v]a|4] Fe-& & 4= i}

AIBI|&

o?.:

S

e
K-
=
o

o 12

i

CTCE
k : apparent reaction rate constant [sec ']
XTCE
T : reactor space time [sec]

: concentration of TCE [mol - cm ]

: conversion of TCE
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