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Efffect of Heating Model and Raw Material Ratios on the Structure
and Photocatalytic Properties of Mesoporous CeQO,

WANG Hui* DENG Huang-Xiu*> HAO Shi-You™'
("Xingzhi College, *College of Chemistry and Life Sciences, Zhejiang Normal University, Jinhua, Zhejiang 321004, China)

Abstract: Mesoporous CeO, materials with good structural properties and high loading of surface hydroxyl groups
were synthesized using P123 as template and Ce(NO;); as raw material via investigating the heating models, heating
temperature and the ratios of raw material. The synthesized materials were characterized by XRD, N, adsorption-
desorption, TEM, Raman, and FT-IR technologies and the results showed that the structural properties of
mesoporous CeO, prepared using the molar ratio of P123 to Ce(NOs); of 1:10 as reactants at the temperature of
110 °C hydrothermal heating is the best. The photocatalytic performance of mesoporous CeO, was evaluated by
the degradation of acid orange 7 (AO7) from aqueous solution. The photocatalytic results presented that AO7 can
be thoroughly degraded by the resulted mesoporous CeO, under the irradiation of visible light due to the high

loading of hydroxyl groups and the formation of mesopores and oxygen vacancies.
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6K (He-Ne,,ca. 3 mW)N 632.8 nm, 4 4 1 [F 4
200~700 cm™, 24— AT WG I 052 59 7E Nicolet
Evlution 500 BUGH BOGIEAL i, SR E R



2

TR MBI X EORE L XA L CeO, 544 B HOG A A0 1 BE B4 52 1)

287

240 nm-min~", F#5 75 Fl 200~800 nm. JR AL LA
T € 7F Nicolet NEXUS670 % 7 I 748 6 21 4h 't %
A 34T SR A KBr R 3%, R MCT A6 i 25 46
HeiES Kl FTAE S FE 120 C AL EE 2 h, LABR
F R B K B e ANl
1.3 HEMAXE

B2 0.05 g LT (4L Ce0,),50 mL AO7 (0.05
mmol - L) & T 100 mL /INBe b | 4 1 i $F 0%
WA S, 0.1 mol- L™ HCI 3% NaOH 4 715 % &
pH M, ZiRBOCHFE 1 h /5, B 0.5 mL 30%
H,0,, £ A #R 6T gk ZL 4 Pt — 2 B ] J5 | B B )23
WES L AE AOT Fe RO 484 nm A0 46 T KO
B ARE T R ) I AOT B R

N=(A-A)/A, ey
K Ay A 3B CAEIERT R AOT7 VB WG
2 #R5iT®

2.1 HmEMMERERIE

B 1 K 5K TE G I CeO, B i (S0 J5E R
P123 5 Ce(NOy); %) 2 (1 & Z N 1:20) ) XRD
FIN, W B MG BRI, 40 L 1a PR PO B =3
FHIRE S B RST T CeO, 4548, B R dAH 5 ICDD R
(5L 77 Ce0,,PDF No.81-0792) Lt 3¢ 5 & BHL | 177 4 W 7
EAHTE] ;7L KT NG URE S XRD AH AT S
W 58 B T K B BORE A Y, ELAE R 4T BR A T
(400), (331), (420) AL A7 S W AN B & | GiE W K B4 fim #4 7
KA F T CeO, MMRAA | P A 7K A4 5N 78 AH 7] I
JER AL PR AR R R R T 5 e Ah | 4 K A B T B
A7 S 0 i B (0 Bt 2k 2 55 3) (H Ak 2 42 & iR R AT
SPUE SR FEARAE AN NI 1 AT, SEEG TS N,

(@)

(1

bath heating reaction
hydrothemal reaction
0 °C hydrothemal reaction

T
T

1: 90
2:90
3:11

~
)
Q
IS
<

20/ )

1
Fig.1

Amount adsorbed / (cm*g™)

1204 ()
—8— 90 C bath heating reaction ,f//

1009 —o— 90 °C hydrothemal reaction o f@jﬁﬁ
—a— 110 C hydrothemal reaction /o/ A g

80 S ./ 4

60

404

204

W B — B3t BT 45 W £ IV Y R IR R A FL &G ), HL
TERIREE h AR KA iR rh P123 ek, BR
FE S BRABEAR R IS FE SR N, OB A, i —
HUEWI KGR B T CeO, MR K 4Rk
POR B E 110 CJa , BESD X N, B W% BRF 5 A 2
fEK AR T 110 CHF, T A BFE i N, 1 Jf
A TR (AN 120 CCH & BORE it 1 N, W2 B 5
112 em®-g ' KT 110 CHFHY 117 em?- ™), WEW & 1%
MR EEA R T P123 5 CeO, ATYRIARZE &, A4l XRD
55N, W BE— 38 B 25 SR | AR R S 0 o K A AR B R
110 CH A,

P LB FE AT, P123 H SC I R AE S IR W
I Ce(NOy), UG , B 5 Ce™ ,NH,-H,0
454 IHE H,0, fEH FIE L CeO, BTARAA , BT R AR 22
CPEFEMR 25 P123 JR 4R 13 4L CeO, 1K}, 7E L3k
Lk FE b RO JECEE P123 5 Ce(NOy); BC HE X i
LN EE ) B A S, 45, A5 5 5
1t P123 5 Ce(NOy); ¥ a1 & LA 4 1:10,1:20,1:
30 O NG T CeO, FEAN, AR BT LT
B R G XRD B3 (B 20) B4 — 20 H N, W
P 45 TR 2T AR (18] 2b) s A7 2251, HORTRIRE 5 X5 N, 1Y
W AN , HE I 2b P, 24 P123 5 Ce(NOy); ¥
JoT () LU AR (B P123 9 3¢ e ) B, T A5 5t XoF
N, 118 W o ek A v | A L 2 T R R (181 2 B 1,
2 3 WY R M5 124 .95 .68 m?- ¢!, fix il JLAL
B BIN 3.4 .5.6.4.8 nm), AREEHE = OB P123 &
(Y P123 5 Ce(NOy), W BT LLAE R 1:5 B
JIEARAT SR Py A w5 e U8 AT BRI DR W R T
T b AR S5 A5 A UE B R JEORE R 123 5 ket
CeO, TR PERE S ALK S H G Rl @, & &

T T T
0.4 0.6 0.8

Relative pressure (p/p,)

T
0.2 1.0

ANTFE AT 2R A B CeO, FE i A9 XRD ()Rl N, W B -5 B (b) ]
XRD patterns (a) and N, adsorption-desorption isotherms (b) of CeO, samples synthesized by different heating model



288 b | R A S S 4 %33 %

250
@ ®
L:n, . /n. =1:10
2:ny, /0, =120 2004
3:n,,/n. =130 —a—n,,,/n. =110
150+ —— nPIZ3/nCe=1 20
—b=n, /n.=1:30

Amount adsorbed / (cm*g™")

PI123 " Ce

1004

50

0 20 40 60 80 100
20/()

& 2

0.0 02 0.4 06 08 10
Relatvie pressure (p/p,)

110 °C, 7EARTH P123 5 Ce(NOy), W i Z LT A i CeO, FE M 1Y XRD (a) Al N, W B —JBE B (b) Bl

Fig.2 XRD patterns (a) and N, adsorption-desorption isotherms (b) of CeO, samples synthesized by different
molar ratios of P123 to Ce(NOs); at the temperature of 110 °C
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Fig.4 TEM images of CeO, samples synthesized by calcination (a) and extraction (b)
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