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9% 1E 4 A ML (volatile organic compounds, VOCs)EJHE M R E A A K EE BB ARE. WAL=
(Cos0) X VOCSH E MmN EMIEMEE S, HWIANRERARABRART2BEANNEBEANTZ —. KXo AT
W T R, JEA . RRIRE RS AL B IR X ] & Cos O A4 5| 18 Ak M 8 3R 78 M W 2vr), @ 33 34 1 B ]
% F M T BICo;O4 1 A 7 e #E A AR V8 M B 3T EL A, KRBT B A & B A 7E 1 M1 CosOL 1B IRl & 77 5. At
RAH, BB E AR RAR, REEAIER . 90°CRA . JaL300°C i he il 15 H1Cos Oy 7 R B H . #u1E 1h
FEAEVOCSHY A VE T, & 1h 1Co;0418 WA ZE XS5 min Py 3¢ 15 nL 3K #9481 I 47 2 5 3595.3%, I B A e Wik
M. 46 XA &AT A (X-ray diffraction, XRD). 344 # F & # % (scanning electron microscopy, SEM). % 4k
A1, W& AN & (Brunauer-Emmett-Teller, BET)& R E 4 £, R T Co;O4B A E N EME L EZRWNER. &
RCo;OBUFHATT H—FWEFRTAEN. TREE THREN, LRBUBEEUREMGESN, KALE
200, 240, 290°C T EE AR R E AT MBS RAE W FE 2 imFo, FHilkCoyO4f8 7 7 2 14 & A VOCs
o L A B AR

Kt Cos04, MW, HEN, BEWX, ELERNLY

R AP (volatile organic compounds, VOCs)
e KA T ESERNAILEY, W IWLMA
LOHIEE PR, CHORSE. REIBER TVOCshTRET|
KT Sk D PRIRIRNE ., B P, AR
PAFREIR, L 22 AT RE- S BURE AU A ™ F AR R R AL 1
b, VOCsIE ] RETS e HIEFKIK, SEmaA: 2SR5
. R T VOCSKHEFRFIFREE G, TTLIRIRE
P, BIAEREARVOCS & =1 it . B maE X, fif
=SB 5. BUN AR 2 ST U A 3 AR
KBHURIBRIE, LA VOCs i HER! .

Co3O4 —Fh L ERE PEp B TR,  HA 21.48F0
2.19 eVINEIEATER, FA RIFRDEMELCOME I FIK

SMEPERE . Yao A\TTHIRFSE IR, Cos047ECO% ML
BN R BN A . R PENTC R, HESh T HAE
AL LIRSS . WG AR TR . B b AR AR A
LS IR ADFSE. Kaczmarczyk %5 A BB 5E T
Co30,% 1 % & & A A 9 X N, O 9 18 £k 43 i 14 BE .
Co;O MU EA mdUB A e v, B B4 W
P, SRR ELE AR L R
FEAR IR AEIE RS . BEUERIH . BRI AR
W M EAEEE L, ARAEAYIG Y
EZSREEe LEb R Lo S (5 R

FIORAAR . DOTER] . SN B FB e T B 45 i 45 4%
B M Co O AL I I 25 AR EE . Ak /N S
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S, T 51 B RCR A 22 5. HuZe A5 i K G
AV 7 v il 28 7 3P AS [R) I S R 3 285 2% 8 T 119
CosO, 40K A, i CosO40K i 322 i {1121 4E
F beihberb B T fe i A . Lins A USTRZK A1
2% T BAT ZALEEI I CosO, 90 K, 245 I T 15
(R B RE ) IR IR T2 B SCR, T O AL R i g
RHRE ). Xiong%F NUCRFVTHER: . FBEHGE RN 3%
S Bk A L Cos O A KA AL, H: v T 3 5 il 4% 1)
Cos O ML FE P fi LR 8 rh e IRt B B i AL T
Pk, 58 A RRAR BT T 1% A TR BE AR L L B b Jr v
FAAR. MaoZs A7 st i T JE 45 0 2 AT 25K 9 C 00,4
HEATRCHE, BSIE AL { 112} 5w DA B e
{111} b T, 255 B o 2 B 1)/ AR 1 (Coger), SR
FEIBME I I C o300 C1™ ELAT T4l % B

WHEAEOT, e v B Y RN A A B
CosO AL SR RS HE K, 7] -t v B s AR JURE 14 T2
S, SN AR B RS T RE SRS MBS RE Al A2 P I,
T AR | BRBIESE. Xk R A (b 2 5 i
RESRFEMEAL . WRBRHEE D5 T AgpERED S ORI A A
T HICo; O ML FILE FIRSEHY | SRR/, TES. B
B R A2 S5 T REA7 AR B 25 5, X ek
54 HEE R Cos O 4 AL 790 AY 107 FH M B AN A
RO IR, il 85 CosOufiAL I, 5 EEARE EAATT R
R S A T A B AL,

FEII ) Ak — ) G B ) 25507 A 1 o i
PRI R R R  Sedt F AR A0 HE O T i 3 BT
PRI REER, MR 22440 A o oy FH A o 27,
T Bl O 2O 2 S v SR BEIGIR T AR iR 3h
51, IR E A = A AR T, A £
RGP SE RN, S VOCSEALSY. A — G
e A AR, SRR E AL A RT LATR] B 1
REFNBNAEES) SN, i AT LA 3 T[] 280 17 45 v B I
R, R EA AR R A TP, Ren®E NP
b B K B B T LA {001} T Sy 32 B R 1T 1
R BITIONMN K Fr, IEWFSE Tz RHE S )4 Ak
AR ASCRZR O TR . BFE4s R30Stk )
(R BE 2 O T Bl A e p AR At R, R
PRIV AE AL ST A P VR . MaZs AP
FEP25IEAE I, LIKMnO,/Mn(NO;) BE /R F2:1, %t
75CIKIE AR R RV 65 h, 45 T MnO/TiOZ0 K&
BT, ZAEAL I RE S TR W Y K BHAE RS N
IAE, IRETFE E254°C, HA AL A AR A5 1

P25 122,817, JEIIEIER S SR LTI A
HEATRESRE, AR ARBIHT. AR AR RIT KA
HAR, AT DHES O E R SURY & E, TRR ISR, B
PRI LTS Y b 5 01,

ARSCHEA TR HT RS | TORER] S0 JLRE LA K
PAEBIRZEZRIE T, 20 CosOu LT, SRITHAE
TR FRVOCSHIHEATE . i AR VX He
FIETFB, W& BA S RO VOCsTETERY
Cos O A e i 2 07 2. SR Sx e e i R T AN
[l BEAS B T B DEHRA SO PR P A it A 05
MR, S AT VAL VOCS Y i BB R Ak Re e 1.

1 kS
1.1 SEUS bR

S AT RO B FE I R (C4HC 004 4H,0) |
SR A (Co(NO3) 6H,0) . K (CeHg) . A AN
(NaOH). fRFRHH(Na,COs). FRZE(CO(NH,),), K45
B, WA 24 4 A A2 slR A PR A ).

1.2 Co;OfEfL5IT koS

(1) AFEIFTLRAARCo, O, AL il £ #57.3700 gl
MR%S . 4.4600 gfR RIEMAEA00 mLIEMEAK b, T4
Fe5, 90°C 24 h. N 45 R e, DLTE FZEIR/K Pk 4
JE3IK, 90°C FHETSF300°CHBIEE3 h, 44 HCo304-A;
HIGR AR 478.6100 ghfidh, R AIAHFIVIER] . FHIF]
FLNEHREE | MRS S A PR R 4, FARIORE S A
4, 7Co04-B.

(2) AEVLIE R CosOLMEAL I il £ #57.3700 gfis
FREN . 2.1200 gk FRHN 52.5600 g = A 1L i 78
400 mLZEI/KH, SRS 5 785y, 90°C W24 h.
gEHR, UUTEHZE K PERIIE3 R, 90 C TR
300°CHBAE3 h, fir44 1 Co304-C.

(3) AN]SR CosO LML I A il 45 . #57.3700 g
BERAES . 4.4600 gfR R ARTE400 mLZEIR K 1, HiE sy
SIE4Y, S TE30, 60, 90°C R )24 h. W45,
DUVE HZEIRK B AIIE3 IR, ZEXTRREE30. 60, 90°C
T, BEFE300°CHEEE3 h, FEEh T4 M Co30,4-30.
C0304-60. C030,4-90 (Co304-A).

(4) NG SEAAE B CosO AL I il 25 Ff
7.3700 gfifR%; . 4.4600 gJR R IFfHAE400 mLAEIR K
W SRR A FESY, 90°C 24 he UM A I, UITE ]

289



M Z L 20005518 £70% F28H

ZRIBK VETAIE3 R, 90°C FHET/RFE300, 400,
500°C T Bke3 h, FirAd R it 43 6 44 4 Co304-300
(C0304-A)\ CO304-400\ CO304-500.

13 CosOMEALADERILRERY OCSTE S

(1) CosO ML FI AR ARG T, Cos04
PEAL TG [EHEAL VO C S TH P BT A 2 38 1 3
MR T, BEMEILA RIHERS, f AL S AL A R i A
A RCOL M JE A A5 5 1. 0.5000 g CosO4 AL
T10 mLZER K, B 38U Y51 IR AR 80 Wis oK
KT b B HESRAT B AR AR Ry 7.2 LI 25 A S50 25 19
TR REUR. o KT 110 2 L 2 P e (0 2, BERS
7690 min N 4ER7E29042°C, 5 HooRAT I TAEIRE S
BOAEST. FRRE TR R L CosO AL AT T 5
290°C HWIRCO M BERR e T, M5 pL R T A R
#, FFE LR A TR YRR, SO AR TR %
NI GCI560H SR (iYL

(2) CosO. ML= T F L AL A TG M PEA
0.5000 g Co304-AFE A3 T 150 mmIEFR L L,
BB TR E T8 2 45 80 Wis R AT AEIRAYT7.2 LRSS
B P R VLA . A RN A B T UOKIRG P,
AL S N IR SR, WIRCO M EFa g s, B
15 WL2RTE AR R AR, TR 2 T T G A B i 28 P
M.

(3) CosOLMEALFIAS I AR B2 HA AL RN
TERESRATE VAT, 0.5000 g CosO4-ARES IS LT
150 mm¥BFENLE, BFEE R 0LE T7.2 LS N R
D7 RS, A B T AR S 1 At A Tk, s il
T2 g PR 1 S I I B2 430 290 . 240F1200°C. B
15 PLASTE AN %, $EATAS [R] I BE B B T I Ak
FEATE TR, AN )R A B I A B A 20 1
5 R BRESL, (EFTTF RN 48 N A 80 Wi R R AT,
2 1 B2 N7 2 RS A SO I B 43 ) 240, 200, 290C
IOV R AR TG P R A R T A R AT R
DY), SR KT 2 T IR B A% A 11 Ak R b 4 R AR 7E
290°C.

14 CosO AT &AL

XS A5 (X-ray diffraction, XRD)l{a: K5 AL
A AR BRAE I RERE RO 7 11 b, B P R A XS4
FEgHX L, FRTER 20 = 15°~70°, F1# N
5° min~'8{10° min~'. XRDFE T G 0 R A

290

SER NG RS A, T 5 (scanning electron
microscopy, SEM)Z {545 4 [EI ZEISS Sigma
300, FEH TR Cos O R L S L5115
B AR W21 A (UV-Vis-TR) WSR2
TS5 9UV-3600plus, MK 200~2000 nm, SRAEH]
P& -h2 nm. #4FE (thermo-gravimetry, TG)Zr#r7E
STA449F3 A ML b AT, BX5~15 mghdh TAEAL T
WL, MK H30~600°C, THEER H20°C min~'.

2 RS

2.1 AFIEAE F A5 Co,0 AL A R i
VOCsi&PEnbr

2,11 HTIRAR X CosO4 1 b 7] 51 #1 1h 78 1 80 % v

I LA I R A Y R R VR R K AR A
Co3 O, ML FINT 15 LR ARG M, AR5 i R 44Xt
Cos O ML T Ab Ko i 200 PR s, &5 R an & 1
TN FESCIE AR R SR FE v, Bl R IS [ 17
e, KB CO,MH,0. TEM LM,
Co30,4-AFE S T IRAA R BE R,  Co304-BFE & Y HIT
KPR R R G, AR S REAE 1S min N A 52 K
(El1(a)). PFfiE R REET R IR, COL A Bk BE 7R
Bz 3K, JEIRS minfE, Co;04-AREFHINCO MR R
#/6082.7 mg m™>, Co;0,4-BFESHICO, M 1 K %
4849.0 mg m (K 1(b)). Co304-AKESLTES minfif Xt
15 pLAE IR AR 2R3 7 96.1%,  TTC0o304-BRE S I &
83.9%(K1(c)). ZER LI, CosO4AFEN IR 1Y R R
55CO, Mk 3 iR AR A S T Co30,-BRE S, 225 14]
PR, SN2 P COL M B A3 I RERS MERR AR IR 1)
SEERELRE . R T AN [FRE i 2 (B A AR TG
225, BIAK )T TSR 5 B R AR A2 i C O, Y
%[32].
CO R (umol g ' min ™) =

CO/EE}JBZW&(mg m73) x g AR F(L)

coz/faxﬁ@mﬁi(g morl) x AT () % SN 1] (min)

(1)

T COA BER N E 1(d).  FERIERS min,
C030,4-BFES COL A B 3 49317.4 pmol g~ ' min™",
W AT N BERRAE SR, Co304-AFEFHCO, LR A
#4398.1 pmol g~ min~!, J2Co30,-BEEM A 1.254%.
I, CosO4-ARESOGIEILIEE VOCSIITE T, i T
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Figure 1 (Color online) Time course of benzene (a), CO,
concentration (b), benzene degradation rate (c), and CO, production

rate for the initial 5 min (d) of Co;04 catalysts prepared by different
precursors

Co30,-BRES AL IEME.  ARIRIRTIRIANT CosO4 AL
FERAEIE P 1 25 S R B S R A VE R gk ik, AH L
PR FLA B v A AR AT .
2.1.2 LI F X Cos Oyt 7] St A8 AL 7 1 19 v
FH T TR LU Rl A T IR AR T 5 1 i C o5 O fi
PR ELAT O o VA T, DRI S T TR A
IKAR, PEER R ZE PR AN 5 S AL B PI AP ITTE R, #R5E
TUUE RN Cos O AL IR PE . 7 HA ] 5 5%
TEA R BT, CosO04-ARE &L LR F N ULTE A,
Co0304-CHE i LABRFR A 5 S AL B R DTTER, LA HIZ
Cos O, AL FIXT 15 nLIR MGV IL B AR TG, 458
B2 7. 76 PG 2R O o A A I A 2R 1 i B o
Co30,4-ARESLTE N S minfi 3o 25 (4 P& A K 185 1496.1%,
S0 10 minfPRERSE 2 REE. T1Co30,-CHE L TES minfif
(RIS AR 1.2%([E12(a) FlI(c)). Bl S M HEAT, Ak
R R CO,, Cos04-AFRESHTES minfi A i CO, MR &
}16082.7 mg m™, [MCo304-CHE S AELCO, M E RA
3812.1 mg m > (E2(b)). COLLE MM & 2(d)
FiR, PURZ WUTHERI A Cos04-ARE S EWI LA S minfiy
COA % 4398.1 pmol ¢! min™!, JELIBRIRIN 54
SEACEN RTTTE R Co304-CHE AR (249.5 pmol g~ min~")
(1,601, FRIRT UL, DURRZE A ITIE R i 4 H Y Cos Ot
AR B AT PETE L.
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Figure 2 (Color online) Time course of benzene (a), CO,
concentration (b), benzene degradation rate (c), and CO, production

rate for the initial 5 min (d) of Co3;0,4 catalysts prepared by different
precipitants

2,13 RRLIEE A CoOf 0] o #1178 M 8 % e

It PR, AR B ER A . DLTET
TE I PR Z I 45 H 7 Cos O i AL T EAA BT LAY AV
FRTEHE. H ORI A 1 BT AR AR S5 T TE RIS, SR ]
% CozOMALTIAT A s NI . A 30, 60F190°C
I RE] W TR T B C0304-30. C0304-60F1C0504-
90 — 41AE S Y ARMEALIG Mk, W58 S TR X Co; 04 AL
FIEACTE PRS2 (153). 24 5N i 30 G, il 25
9 Co304-30FE i 7E M AL 5 minF 2 A [ i R A Ky
34.05%, HE MCOLHRE H2774.4 mg m™>. AL HE T
40 minfif, Co304-30FF ST TCTENS 15 pLoR 58 2R it
(F13(a)). *F60°CHI#ICo;0,-60RES:, HREALTEPERS
Co30,-30F: i A B 4T, 5 minf AR A9 AR %0
88.2%, HHRAICOA: Mk i£54596.2 mg m™. #25
TV BE 90 °CHY,  Co304-90FF it A AL 1 145 21 i
—ARE, 5 minfFR IR ARIK3096.1%, 15 pLAAE
HEALHEST 10 min/5 RENS 5E W REAR . XTSI s g T
FE T BI3ZH Cos O, AL 43 A TCO A L R 1 1157
HEI3(d) A AT, Co304-90KE il B COL A ik %R f 5,
$9398.1 pmol g7 ' min~!, 23 HlJECo304-30%E 4,
(181.6 pmol g™ ' min ")MCo304-60F
(300.1 pmol g~! min™"AY2.204% F11.324%. HLL 45 R
AIDAAR B, $5 s il 4 0 S L mT LABH S 32 THCo, 0
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Figure 3 (Color online) Time course of benzene (a), CO,
concentration (b), benzene degradation rate (c), and CO, production

rate for the initial 5 min (d) of Co;04 catalysts prepared by different
reaction temperatures

e B R ALTEPE, HH90°C KR il % H 1 Co304-
QOFE LR IE VOCSHY 16 M 5.
2,14 J5 EE AL I IR T X Coy 0418 b 7] A it b 7E
P B % e

FARGT S B M TR BE X C o5 O AL 77 A AL 35 P
IFEIR, Xt AMB R Cos O AT A FR Sl I B2 AT 1
FAE. K4 iR, KEBCo3;04-A. Co304-B.
C0304-CFESHTE150~300°C T {7 H BH I8 4 o 482 2 By
B, BT A TTE IR AR, S A A AR
R 4 2= I (ANCO, . CHy. Ho0%%). 7E
300°CLUR, RaEML T, XEm TR e,
A R YAk B SE AR ).

FERSTRES AR 2 K R L # v, SedB i T 4G
PREWLEW. 4555y AL sk, Pt —2 A2 n
FREEALY).  H ORI Coy0,4- ARE S PR 25 L AT
A, REEAE300°C AN, il BT e ml. I LUS Sk
BRIREE P HI7E300°C LA b, BE AT LA E &S O UTTE RES
oot R RNE I ALY, SCRBELRIERS Y A ik
YIEA RIFpEErE. ik, 2EH300. 4001500°C
A S BRI AR 5 e B A R X Co304
AT EIEILTE YR SE M. =21 CosO4 AL IR H 5
2 b P BE AR I FRIC H C0304-300, Co304-400F1
C0304-500, ZEFMNEI4PT/R. MBI 300 CHY,
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Figure 4 (Color online) Thermogravimetric diagram of uncalcined
Co0304 catalysts and time course of benzene (a), CO, concentration (b),
benzene degradation rate (c), and CO, production rate for the initial
5min (d) of Co30, catalysts prepared by different subsequent heat
treatment temperatures

C030,4-300FE i 75 min PR YRR 1A 5 T 96.1%,
COL M 416082.7 mg m™>. YU BEIR E4E
F400 CHE, HEALTE PEECo304-3004% 5t A BT T %,
Smin IR N84 4%, HIMCO, M E R
4938.9 mgm . HERELERERS00°C, Co;04-500FF
i AL TR PERF LR T 1%, 5 minfl R %3N 83.97%,
AHE [ COLE MR B M 4678.4 mg m ™3, SE A HEALIE AR
1] Co304-3004F i LK 175 min([#l4(b)Fl(c)). XA
AR T COLE R, A5 A&l 4(d) TR,
C0304-400FE i 1 COLLE i3 K 49323.3 pmol g ™' min~",
C030,4-500HE it B COL = B K 4306.2 pmol g~' min™",
FE.C030,-400FE 5 1 COL A i3 2R (398.1 pmol g~' min~")
Iy AR T 18.8%M123.1%. Bl & 1B IR 3 1 T,
CosO AL AL TE MEZ WA, i LR FnT I,
Ik 1 MR TR X C 03O A1) P9 8 A 35 e 7 T
SR, MABBEIREE A300°CHT, CosO, AL A ML TE 1
it

I DL B[] S0 45 1 Cos O AR 3R Y S A
FEAEVOCSTHTERIXT L, T L& BLLABS BR S R gk A |
PREAVUIET] . S IREE R90°C | Je S Aab FEIR
300°C 1T 4 B CosO4MEAL R A Co5 O 4- ARE
FPEIE AR AR 2R B T e d . R ILERAS T 2R =l
PUEAL AL VOCSTETECos O AL R A DL AL il 75 7 52,



R H At AR AL AR RO AL il s 4R 43 T 3e
2%,

2.2 AFZME TR Cos0 LRI XRD 23 Hr

ARV AT il 28 19 C o O AL 551 1Y XR D #1335 4n
EI5(a) B, FR BRI, AS[A] 2544 T il 4 i Cos O, AL 711
FA MRS, X Lelé 5PDF#43- 100348 ERTS
AT ST IEAR DTG, (HA5 R i A AT S 8 B A i A
[A]. 8 1 CosOu AN IR fh AT 45, H =2
HHgE200; F=19°, 32°, 37°, 39°, 45°  56°, 60°F
65°, ArHIREREF(110), (220). (311). (222). (400).
(422). (S11)FN(440)H . ARG 88 2184 el AR il
25 I Cos Ot AT 1Y) fi A S, (X SRS/ INAT B ik
. g X B A T R [ A &
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Figure 5 (Color online) XRD patterns (a), UV-Vis-IR absorption spectra (b), N, adsorption-desorption isotherms (c) and desorption curve pore size
distribution (d) of Co;04 catalysts prepared under different conditions. SEM images of the most active Co;0;4 catalyst: (e) 200 nm; (f) 100 nm
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Optimized preparation of highly catalytically active Co;0,4 and
photothermal degradation of VOCs
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Volatile organic compounds (VOCs) are a class of organic compounds that are easily volatilized at room temperature,
causing serious damage to the human body, soil, and water bodies, and affecting the balance of the ecosystem. Cobalt
tetraoxide (Co;04) has a very high catalytic degradation ability for VOCs and is considered to be one of the metal oxides
with the greatest potential to replace precious metal catalysts. Relevant studies have shown that Co;0, catalysts prepared
under different conditions have excellent photocatalytic and thermocatalytic activities. This paper discusses the effects of
precursors, precipitants, reaction temperatures, and subsequent heat treatment temperatures on the catalytic degradation
activity of benzene by the prepared Co;0, catalysts. The activity differences of the samples were determined by the
degradation rate of 15 pL benzene and the CO, generation rate of the Co;0, catalysts prepared under different conditions at
290°C, and the optimized preparation scheme of the Co;0, catalyst with high catalytic activity was obtained. The study
found that the Co;0,4 catalyst prepared with cobalt acetate as a precursor, urea as a precipitant, 90°C reaction, and
subsequent 300°C calcination showed the best activity in photothermocatalytic degradation of VOCs. The optimal Co;0,
catalyst had a catalytic degradation rate of 95.3% for 15 pL benzene in only 5 min, and maintained a catalytic degradation
rate of more than 95% for 15 uL benzene after 10 photothermocatalytic degradation stability tests, proving its good
catalytic stability. Combined with the test characterization results of XRD, SEM, UV-Vis-IR, TG, etc., the reasons for the
difference in catalytic degradation efficiency of Co;O, catalysts were explored: Co;04 catalysts prepared under different
conditions have different absorption capacities for ultraviolet-visible-infrared light, and calcination at a too high
temperature will increase the surface area of the Co;0, catalyst, resulting in a reduction in its active attachment sites. The
optimal Co;0,4 catalyst was further analyzed for photocatalysis at room temperature, thermocatalysis at different
temperatures, and photothermocatalytic activity. It was found that its photothermal synergistic catalytic efficiency at 200,
240, and 290°C was always greater than the simple sum of photocatalysis and thermocatalysis. The activation energy of the
photothermal catalytic reaction is lower than that of the thermal catalytic reaction. Due to the reduction of activation
energy, photothermal synergistic catalysis can significantly accelerate the reaction rate. The electron or energy excitation
caused by the participation of light can trigger more reactant molecules to cross the energy barrier and accelerate the
reaction. The photogenerated holes generated by photocatalysis can promote the release of lattice oxygen, thereby
accelerating the formation of oxygen vacancies. Photogenerated electrons can reduce the reduction energy barrier of
oxygen molecules during the reaction, accelerate the adsorption and dissociation of oxygen, allow oxygen vacancies to be
quickly refilled, and restore the activity of the catalyst. Therefore, the Co;O, catalyst has a photothermal synergistic effect
in the catalytic degradation of VOCs, that is, the active species O>~, OH and C¢H produced by photocatalysis are more
active than O,, H,O and C4H¢ participating in the reaction in traditional thermocatalysis, which accelerates the
thermocatalytic redox of C030y,.
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