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 1 *
-�T1a XRD 
3
Fig. 1 XRD patterns of the samples with dif-

ferent mol ratios

a. K:Fe:Ti=0.4:0.5:1.3; b. K:Fe:Ti=1.2:0.5:1.3; c.

K:Fe:Ti=0.8:0.5:1.3; d. K:Fe:Ti=0.2:0.5:1.3
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Fig. 2 XRD patterns of the samples calcined

at different temperatures

a. 1000◦C; b. 900◦C; c. 800◦C

2θ=1.16◦ 	aD.[ÆT?bOY��s�6no
poBbY�V� [16],�b
PV!"��|o.��"jP�� K �b� t6OY��b?pi4TU���*
b.�i
K:Fe:Ti=0.4:0.5:1.3, s�62JoBp*
�|`*Fx�.�(l� K:Fe:Ti=0.4:0.5:1.3.%��l XRD 5ROYÆ43DyD
+�x�.�b2Jo [17], Æ 1 � a �b �c �d b2Jo�#� 8.7 � 8.2 � 9.4 � 0nm. Æ 2 i.�� K:Fe:Ti=0.4:0.5:1.3bU2�+�~g�p(7 b XRD OYÆ4
mÆx`sDz!~g�pb_
�7 |oOY�b?pn`^�
�s�6V
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�v�~g�p� 1000◦C b7 b>�DqX[��W`vR2 K0.4Fe0.2Ti1.8O4 �*\nS1 Q� (Æ 2 ��|f), �oV��R Fe2O3(Æ 2� * |f) |2�v�~g�p 800 ( 900◦C (7 �>��T�|�E
�R Fe2O3 |2
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3.2 SEM F TEM =rÆ 3 �4 i.�� K:Fe:Ti=0.4:0.5:1.3bU2�+�~g�p(~g7 b SEM �0�mÆ 3 x`s^�d# 900◦C b
�~g�7 V��W`0 ({ r<v>�V
pg�6(>X�T�|�rTo XRD �"V!2[� (OÆ 2b). mÆ 4 x`s^�z!~g�p_
^ 1000◦C, 7 �Wim��b� V�r<v>�>��TX[�%���Æ� V�Tx`s^&&b���	#Æ 5 b TEM�0x`�
	7��ki2JV� [19].


 3 900◦C }f6�a SEM �/
Fig. 3 SEM picture of the sample calcined at

900◦C


 4 1000◦C }f6�a SEM �/
Fig. 4 SEM photograph of the sample cal-

cined at 1000◦CmÆ 5 x`CFbs^	q� 
�?.D�,b2 V��	�

 SEM �0b�0
	# TEM �03DyD2Jo� 9nm +p



 5 ��b�a TEM �/
Fig. 5 TEM photograph of the clubbed crys-

tal


 6 "�#k�3

Fig. 6 UV-Vis diffuse reflectance spectra of

different samples

a. K-Te-Ti metal oxide; b. P25 TiO2

3.3 �nshB_=rÆ 6 �P1Bb#�xM�~Y�4Æ�Æ� 450 ( 500nm bz:�nqP1B����.� Fe3+ b$l
mÆ 6 3x
�2tSk TiO2(P25) b$lV��|�P1Bb$����,|�^xM�E (400∼700nm), tf
6xM�gkb<f
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 7 "���X'�O/�Wp6A�
3
Fig. 7 Photocatalytic H2 evolutions from pure

H2O under UV light irradiation

Catalyst amount: 0.21g; Pure H2O: 330mL,

CH3OH: 50mL

3.4 B8H�aIy}Vlt�
Px
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V*Æ 7 x
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4 PZMj
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p(K pq*
�%no[lb2 V��2t
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Preparation and Photocatalytic Properties of Layered K-Fe-Ti

Metal Oxide

LI Qun-Wei1, SANG Li-Xia1, XU Li-Xian1, MA Chong-Fang1, SUN Ji-Hong2

(1. Key Laboratory of Enhanced Heat Transfer and Energy Conservation, Ministry of Education and

Key Laboratory of Heat Transfer and Energy Conversion, Beijing Education Commission, Beijing 100022,

China; 2. Department of Chemistry And Chemical Engineering, Beijing University of Technology, College

of Energy and Environmental Engineering, Beijing 100022, China)

Abstract: Layered K-Fe-Ti metal oxide, a new kind of photocatalyst was obtained via a solid-

state reaction route with the mixture of KNO3, Fe(NO3)3·9H2O, TiO2. The effects of preparing

parameters such as material ratio and reaction temperature etc, on the structure characteristics

and crystal morphology were investigated by using XRD, SEM and TEM technology. Meanwhile,

under UV light irradiation, the native photocatalyst was found to evolve H2 from pure water. The

result indicates that not only the photocatalyst prepared has high photocatalytic activity, but aslo

its visible light absorption is notable with comparison of that by using market TiO2.

Key words layered metal oxide; solid-state reaction; photocatalytic


