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Fig.1 XRD patterns of synthesized LaCoO; catalysts
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Fig.2 SEM images of synthesized LaCoO; LC-550(a), LC-
650(b), LC-750(c), LC-850(d) catalysts (scale 100 nm)

2.3 EHERIRES T (TEM)

K1 3 2 LC-750 #EAL5RI TEM &, IFE KT AT
VLA th, BTG LA AR 4 J0R: RO 7E 10~40 nm 5
Bl PN, B 43 it A3 T ] DL, (L2308 43 A 22 1]+ 3

K3 LC-750 1 TEM &l
Fig.3 TEM image of LC-750

T ARG, WA A ] L BRI 58 6 Ak 4%
8L, fm ke S SO0 I Y i TH E] BE 5351 0R 0.264., 0.272
#10.383 nm, X KB T & B LaCoO, AL Y 25 i
PRI R A7
2.4 ZI5MEIES T (FT-IR)

It & i LaCoO; AL LT AN I A&l 4 7]
D, 0 R U L 1. L 4 m] O, R TR]
JEBRIRE T LaCoOy (LT AN v H B4k B e 4%
I 0—Co—O0 K5 i ik 314 (421 em ' 2 45)™,
5 EK B 25 F T Co—O Y1 45 4R i (556 cm ' /2
) A 18 T SR YA Co—O A4
B (600~611 cm ) ARHE LA 25 H, FRATAT LIAS
HZEIE I A L A AL R 25 R 458K ) LaCoO, 45
}4, X5 XRD BYRAFE5R—2L.

418 LC-850
~ 556 c10
3 429
)
g 555 11
<9
= LC-750
£ |41
z 5865 LC-650
St
& |48 =

603 LC-550

400 500 600 700 800 900 1000 1100 1200
Wavenumber/cm™

Kl 4 BTl LaCoOs HEALFIRYLL MG E]
Fig.4 Infrared spectrogram of synthesized LaCoQO; catalysts
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& 1 FTEB LaCoO; L FIBIL S EIEE TR 47
Table 1 Infrared spectra attribution analysis of synthesized

LaCoO; catalysts

-1
Wavenumber/cm

Catalysts Ascription
428 O0—Co—O
LC-550 555 Co—O
603 Co—O
421 O0—Co—O
LC-650 558 Co—O
602 Co—O
429 O0—Co—O
LC-750 555 Co—O
611 Co—O
418 O—Co—O0
LC-850 556 Co—O
600 Co—O

& 2 FTAB LaCoO; EUFIHFLEHSE
Table 2 Pore structure parameters of synthesized LaCoO;

catalysts
Catalysts ~ Seer/ (mg ) Vi (cm™g ) D,,./nm
LC-550 30.84 0.24 31.08
LC-650 23.77 0.11 18.53
LC-750 20.10 0.076 15.19
LC-850 17.13 0.079 18.48
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Fig.5 Adsorption desorption curves of synthesized LaCoO;

catalysts
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Fig.6 XPS analysis energy spectra of synthesized LaCoQO; catalysts
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Fig.7 MPMS diagrams of synthesized LaCoO; catalysts
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Fig.8 H,-TPR spectra of the synthesized LaCoO; catalysts
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Fig.9 Degradation rate of LaCoOj catalysts synthesized for photocatalytic degradation of acid (a) and basic (b) fuchsin
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Fig.10 The degradation rate of acid (a) and basic (b) fuchsin over LCO-750 catalyst for 5 cycle times
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Preparation of LaCoO; Perovskite Catalyst and its Photocatalytic
Degradation of Acid Fuchsin and Basic Fuchsin

WANG Xiao-xiao', GUO Shi-longl, NIU Zi-Yan’, ZHANG Ye-xiangl, LU Xing-chengl,
TIAN Yan', LI Yi-heng', HU Xin-yu', WU Zhao-hong', LIU Zhen-min',
WEI Xian-xian’, ZHANG Yi-ying'

(1. College of Chemical Engineering and Technology, Shanxi Key Laboratory of High Value Utilization of Coal
Gangue, Taiyuan University of Science and Technology, Taiyuan 030024, China; 2. Wuxi AppTec(Tianjin) Co.,
Ltd., Tianjin 300457, China, 3. School of Environment and Resources, Taiyuan University of Science and
Technology, Taiyuan 030024, China)

Abstract: LaCoO; perovskite catalysts with different roasting temperatures are synthesized through hydrothermal
method by using cobalt nitrate, lanthanum nitrate and citric acid as raw materials. When the roasting temperature
is different, the physicochemical properties of the catalysts and the photocatalytic degradation reaction of acid
fuchsin and basic fuchsin over the catalysts have investigated, and the photocatalytic degradation mechanism is
also explored. The experimental results shows that LaCoO; perovskite catalysts could be synthesized using
hydrothermal method, and with the increase of roasting temperature, the particle sizes of LaCoO; catalysts
increase, the crystallinity of catalysts increase and decrease after a period of time, but specific surface area, pore
diameter and pore volume decease. The photocatalytic performances of LaCoO; perovskite catalysts have been
evaluated by photocatalytic degradation of fuchsin and the experimental results show that LaCoO; perovskite
catalysts exhibit excellent photocatalytic activity for both acid fuchsin and basic fuchsin, but the degradation rate
of acid fuchsin was higher than that of basic fuchsin, which may have to do with the structure, the acidity and
basicity of acid fuchsin and basic fuchsin.

Key words: perovskite catalysts; photocatalytic; fuchsin; degradation mechanism
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