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Abstract

Co/Ce0: and Co/TiO: catalysts were prepared by impregnation method. The catalytic behavior of
Co/Ce0: and Co/TiO: catalysts for catalytic combustion of toluene was investigated. It shows that
the activity of Co/CeO; catalyst is higher than that of Co/TiO: catalyst. Co/CeO catalyst has a lower
light-off temperature (Tso = 210°C), while the conversion of toluene can be stabilized at 80% at
225°C on Co/Ce02. Co/Ce0 has a larger specific surface area, which increases the contact area of
the reactants with the catalyst, resulting in the higher activity of the catalyst. The active compo-
nent in the Co/Ce0; and Co/TiO; catalysts is Co304. The higher content of O, and Co3040n the
surface of Co/Ce0; catalyst may be the main reason for the higher activity of Co/CeO catalyst.

Keywords

Cobalt, Catalytic Combustion, Toluene

CoZLAELL 5T L R ELRAIR BT 5

i&&a lé ilk‘*7 %ﬁ;$7 %'ﬁ’%, %ﬁ%ﬁa jﬁ' }ﬁf

WL N R S TR 2R, WL i
Email: ‘panhua.7@163.com, 1079454021 @qq.com

Weks Hi: 20194F6 H14H; FHHEM: 20194F6H28H; KA HA: 20194F7H4H

HE

KRB % T Co/Ce0ACo/ TiOMEALF, H% T Co/Ce0MCo/ TiOHEALTF BEMIR S F AR HIEALAT
HNo BIFERY: Co/CeOMEMFNEMR T Co/TiOMALFEM:. Co/CeO MM EABAR MR (Tso

CESEE .

ESIH: ERE, EE, B, BihR, S, . Co SR LR IRMEMREIT D] ¥ TREER,
2019, 9(4): 299-304. DOI: 10.12677/hjcet.2019.94042


http://www.hanspub.org/journal/hjcet
https://doi.org/10.12677/hjcet.2019.94042
https://doi.org/10.12677/hjcet.2019.94042
http://www.hanspub.org

ERAE %

= 210°C), FMIAE225CT FRMFEUMETRELEB0%. Co/Ce0AHFERHLREMR, IR
PS5 AT B E AR, REELFIEE: . Co/Ce0HICo/TiOMEAL T ¥ 4 53 F K Co304.
Co/CeOHEALFTIR & B M & B OsurifV1Co304 7] HE 2 Co/Ce O MEAL 1 A B i P H R A

XK ia
B, fEAcRbe, WX

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 7

&R EE P AP (volatile organic compounds, VOCS) LG 75 &4 Al IE. =0, B2, . EELL
FOUIRTRSS, P+ E 44[1]. 1989 4, {5 PA4IZI(WHO)XF VOCs [ SU& ik sifE 50~260°C 2
(B R AL G SRR, HPm BTG oA, faHE AR E2] [3] [4]. HRt 2 MAY ) VOCs,
¥R, HHZ5MME R, ERKFEEE ARt 7 S M 5], oy gy g fHh R K [6],
PRI R 2R R QB B E pi 2 — [ 7]

5 HATTEAAL, A E TR VOCs ReS fERUIKIR BEE T, N H T & B A5t VOCs R T7
Bz, HORBAE TR SR AGTRI[8].  H 1 H WA AL 77 A B 4 fh A 750 A0 57 i 2R o U 4 kAL
A, AR B JR/IETEAH 2 B R 2 KA R R B R B A5 55 1) L, R B 5 @ A k% B SRR ) 1
Tz N [9] 6 i i 4 A AL RN 1K B LB A B R R A R 52 31 53 1) )2 ORI [10] [11] [12], Hak
G Je8 PR A TR (R AR R S R BR ) 1 R o Cog04 X FH R LA AR RS TE 1, KE A2 Cos0, I R IF 1
FEAL IS AR £ [13] [14]

BT CAAHIE 75 DL ORI A XS 5, LR T 2 R LA Co JEME AL R Ge H 2R (1 (AL PR BE ol Ik B AL R AE
SIHT T Co FEMEALTITEPE S5 ARSI ROE &R

2. LW
2.1. EHFIRHIE

FIRWE NS 1.39 g AHEREAN 0.75 g 437nliET 200 mL HIZEEFKT, FrHBEERE, ¥
NH,HCO; I METE 5] N Ce(NO3)s i, SRJEHiHE 0.5 h, £ 25°C F#fE 15 h, WIEIFH 8 FKEes
J&, {E80°C NT¥E, JH7E 450°C FHKE 4 h 153 CeO,. K133 CeO, i3 T1& & ) CONO; KIEW 1,
FIRTRIBFE 120 J5, 76 60°C T4 12h, &HJ51E 450°C ke 4 he il % H 5%Co/CeO, AL,

£ 40°C T Ti[O(CH,)sCHsls ZEEHHIMAN HO JG RSB . 7E 110°C NEEI T — A 1, 48
J57E 500°C FHBke 4 h 7351 TiO,. FIH CoNO; FIFLER (Co0,H,) KAWL LA 1:2 FIFE /R LU AT aG I . R R £
BFUG, MR 12 h, FAE 60°C N TE—8, ARG 1E 450°C S A BE 4 h. il % H 5%Co/Tio, L.

2.2, {EULFTRIE

KHEEZ /AT ASAP2020 PHEEW AL, TR ZEIRE(—196°C) I K H & BRI #F i FL&5
FIRIEE . B 5 E AT TE 200°C N LSS 14 h,
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XRD A7 55 F B #6433 (1) 77 20, 7€ Rigaku D/MaxIIIB 4= H 3l X 52k K AT X E RS, CulKa 58 S,
T2 40 KV x 40 mA, 5 o B A S8 5 38 Bk 2 KB 4R I, NS4 0.15405 nm, [ %i 0.02°, 26 4 5°~80°,
BRSBTS TH] 4 s

SKH XPS 3 A it 2 THI K %% 70 AR & & Eel, X #8 3& E PHI A R ff) PHI 5000C ESCA System,
KA ARIEEHE, K 140KV, TR 250 W, E 2T 1.33 x 107° Pa. *RHI2[H RBD A ff) RBD147
a4 KA1 AugerScan3.21 #1443 5K 4R Fh 1) 0~1200 (1000) eV -4 $ii (Gl AL N 93.9 eV), 1M JF K
HE R ITCR A FPE R A T RETE GEAE N 23.5 eV 5 46.95 eV). DL C1S = 284.8 eV NFEAEHHTLE S HERIE,
K XPSPeak4.1 #AEkAT 0 W4 & o

2.3. {EHIRYEMIEM

B TR R BEAT K i 4, 1EEX 40~60 H FIMEALTIBIRL. FREUHEL TR 0.3 g ZEANPI1E N 6 mm
FR) A D T B8 I A BV I ZH. 0 9(CoHg) = 5 % 10%. 9(05) = 20%, N, AES, S M &2 100 mL/min,
AL SN TR N 150°C~400°C o A R 5 SR FH AR B0 1% (LA ARG 0 28 ) T

3. &R5118
3.1. fE{LiEY

1 H# T Co FEAEALFIEALIREE B ARSI 7E 2 FEAb ) b, FF R RS BE IR T b T
X 2 PR 7 )35 M ColCeO, > Co/TiO,. Co/CeO, F AT B i i 14, H: Tsow Too £ Tog 7351l 4 210°C L 225°C
F1230°C, 7F 300°C i H 2R 56 AL R IA ] 100%. ColTiO, B A BAR MG, H To A1 T 4374 230°C 250°C
£ 325°C I FH R LAY #2318 3] 100%.
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Figure 1. Comparison of activity of Co-based catalysts
[E 1. Co EEMLFIREMLLER

3.2 M-¥XHR

1 1B T 2 AL B T AR SLAR AR . Co JEME AL Y Ee R T AU FLAR AL K /N Co/CeO, >
ColTiO,. e MEALiF ESS R, 75 BIMEALTI BT 1 5 AT A BRI A — S I IEAR S, AL Y foe i
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Table 1. Specific surface area and pore volume of two catalysts
= 1.2 eI R EL R m AR AN FL AR

T Co/TiO, Co/Ce0,
b F R (m?g) 13.35 21.07
LR (cm®lg) 0.07 0.07

2 S 2 P XRD &, ColCeO, fEALTIFF ] Ce LL CeO, (PDF#34-0394)( i \A7fE, F %
T 26 = 28.6° 11 i [ (111) A1 20 = 47.5° () §h1HI 9(220). ColTiO, 1 Ti BA TiO, (PDF#72-0021) /7%
AFAE, EEATHIE 20 = 25.5° () 1H v(110). 83t PDF § fi (PDF#74-1656), Co/TiO, fi#{k7# Co £
PL Cos0, MU AE, EEATHIE 20 = 31.3°. 20 = 36.9°M1 20 = 65.4° ] f 1H 43751 9(220) . (311)F1(440). B
it PDF /i (PDF#42-1467), Co/CeO, i1k () Co T 5 LA Cos0, fhAFAE, L EATHIE 20 = 31.3 ) 5
T J9(220) A1 20 = 36.9° 1 ¥4 1 J9(311).

ACeO, o Co,0, = TiO,

0 (440)
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Figure 2. XRD spectra of two catalysts
[l 2. 2 F IR XRD IEE

It XPS #E—B T T 2 BT T O A Co MIMIAIIESS . & 3 8 2 FifiEALFITY OLs ik . fi
A 351 2 T2 A Bl L 4G A% S (Oare) « 3% THT 4 (Osure) « W B4 (Oags) » 45 B BE 3 I 528.9~529.3 eV,
531.4~531.7 eV, 532.4 eV [15] [16]. HE#& 4 (Oya) F1 THI S (Osur) B AN SR TG TR SE I FH, 2% TS
AL ESAEHI[11] [17]. AEIHAIAL, ColTiO,. Co/CeO, AL FIZR IHI 44 2 A i A% 28 (Oyard) A1 I 4 (Ogure) -
2 FP AR OLs 73 B 285 5 W3 2. B2 2 W 1, 2 Pl A6 771 2R T O o/ Oure 117 ELAEL IR Yl Co/TiO, > Co/CeO;-
SEEMEAGIETESE R, ColCeO, AR & A Bim & B Oy AT RERZ ColCeO, A4 I A B i 14 (15
HZ—
1l 4 1) Coop B I W] )L, Co/CeO, Fl ColTiO, i FIBIAEAESE PG, Ui K AE Co [18].
ColCeO, AL T H Cogpar 145 G BEN 779.6 €V, Cogprp IS G AEN 794.6 €V, COgpzn 1 COzpayp MU IF] I 15.0
eV, EH] ColCeO, AL IZ I LA Cos04 HITENAFE[18]. Co/TiO, HEALTIT Cogpsr HILE FHE Y 780.0 €V,
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Cogpi MIEE A HEN 795.2 €V, COgpap F COgprp HIIEEIFIEE S 15.2 eV, KB ColTiO, AL 1R LA Coz04 K9
F, (HAAERR 5 CoO [18]. K Coz0, % CoO H A7 B i (i Ak A AL & P H Co/CeO, AL i M 55 T Co/TiO,.
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7
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Figure 3. O1s spectra of two catalysts
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Table 2. XPS parameters and experimental data list of O1s
= 2. O1s B XPS ¥ R LW HIETIFE

Hi5REeV)

{E 'f’tﬁ” Olan/Osurf
Olan Osurf
ColTiO, 529.4 530.9 2.3
Co/Ce0, 529.8 531.3 2.2
Co/CeO,
Co/TiO,
2p,,,780.0
2p,,,795.2 A\
s\
N\ / ¢\\
- — \ . _,-V-/' \\
15.2 N
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R \
15.0 .
810 805 800 795 790 785 780 775

& fig/eV

Figure 4. XPS spectra of Co
[& 4. Co B9 XPS iE[E

4, &Eig

Co/CeO, fAL I L ColTiO, LI A B = (AL R BR TGP . b Co/CeO, AL Tson Too Al Too
4399178 210°C \225°C Hi1230°C , 7F 300°C i F 2 44k 3R 1A 31 100% . Co/CeO, LA B A I LR T F7(21.07 m?g).
Co/TiO, fI LR A 13.35 m?lg, ek i B TR A 1 K 5 s S AR MO e T A, SR s i Ak R 1
Co/CeO, Ak 7R T Oyate/ Osure HILLAE KT~ Co/TiO, HEAL FIFRTHT O/ Osyrs I ELAEL, ColCeO, ALK & FH
B R Ogur FTAE/Z Co/CeO, LTI R A B G M R K 2 —. ColCeO, AL T LA Coz0, T
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TELE, T ColTiO, AL IR L Cos0, N E, (HAFLERRS CoO. i Col/CeO, Ak 7 HAT 5 il M (1) JR K]
A fi A2 H A B KA Bl 3 T FRURD LR T 5 45 #5852 B 1 O AT C03040

mBE&EE

WL FARRA 5 4 ¥ B0 H (LY19E080023); #IHyL A A K 2% Fh 5 45 22 AR A I H (XKJ0516205); i

TER R ZA RIS 2h 22 6 B8 B0 H (KXJ0517102) 5 B SR A2 E BT I ZRit-&i 75 H (IXJ0518105) »
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