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Abstract: The influence of calcining temperatures of the Fe/Mo/Al2O3 aerogel catalyst on its catalytic

activity for synthesizing single walled carbon nanotubes(SWNTs) was investigated. The main research

aspects were the physical and chemical changes of the catalysts under different calcining temperatures,

the content of amorphous carbon, and the content and diameter and graphitization degree of SWNTs

synthesized by the catalysts. The results show that different calcining temperatures will change the

surface morphology of the catalyst and result in the crystallization of the Al2O3 support, which influences

the growth of SWNTs. When it is calcined at 600◦C, the aerogel catalyst has the highest catalytic

activity, the content of amorphous carbon is as low as 1.7%, and the content of SWNTs is as high as

54.6%. SWNTs synthesized by the catalyst in the raw products have high quality, with narrow diameter

distribution of about 0.86nm.
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2.1 Fe/Mo/Al2O3	� �T~C2
Ne�2.E;y!F�℄��ÆQv℄�9M�p�p 7.39g e�Z?i�[ 200mL h7"Za�6 80◦C pt� 0.5hF�JNx	��Ri 0.0176g |>}� 0.808g ~>T[�2	�a�
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3 $��:,
3.1 	� ��S*Wd�{�v
Ne��5 XRD �kx7�[ 1 C+�℄[a�$�S�m{�d�uz$
(≤700◦C), [laI2SuTtv����#T\

$
Neh�$���*dE�m{�d��$[
800◦C $�[la!2℄Æv����8T\d�p
Ne�)�N���-�$d�����vu�>&>$��#�>&>��O8TAmd�v�$��ix��>&>$�
NevQe�goIh�o 1000◦C $����!�Bj
� XRD �y!��T�Jvx�yh�` Al2.667O4, -�N?AQv�y�06
Nea Fe ? Mo v;2B��(ÆE[laI2Su Fe � Mo XnNAjv����

Z 1 )V
�oz�aL
t XRD kZ
Fig. 1 XRD patterns of Fe/Mo/Al2O3 aerogel cata-

lyst calcined at different temperatures

(a) 500◦C; (b) 600◦C; (c) 700◦C; (d) 800◦C; (e) 900◦C;

(f) 1000◦C
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Fig. 2 SEM images of Fe/Mo/Al2O3 aerogel catalyst

calcined at 500◦C (a) and 1000 ◦C (b)
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Fig. 3 TGA curves of the SWNTs prepared by the

catalyst calcined at different temperatures

(a) 500◦C; (b) 600◦C; (c) 700◦C; (d) 800◦C; (e) 900◦C;

(f) 1000◦C
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NevV
Sa�pq� 1000◦C $ SWNTs v;2�=pq[ 42%.[ 3(B) -[ 3(A) E 300∼ 500◦C ykv�h[�℄[ 3(B)�$�S*W{�d�p
NeAJv`>iah��K;2�$`�2.25% �1.70%�
2.50% � 2.50% � 2.00% � 3.00%. 600◦C {�v
Ne�Dv SWNTs `>jah��Kv;2tz` 1.7%, ��-N${�d��h��K;2pSIi� 1000◦C p{��h��K;2B$�go5 3%.[ 4` 600◦C{�X)v
NeAJv SWNTsv SEM Nf�℄[a�$�o 
NevV
B$�h2v SWNTs<�6
Nevf^�[a33v�-`
Ne�ralvj_` SWNTs. [ 5(a)- 600◦C {�X)
NeAJv SWNTs v TEMNf�℄[a�$�oh2v SWNTs �D6
Nevf^�Æw�BvD�[ 5(b) - SWNTs v
HRTEM Nf�℄[a�$�oAJv SWNTs h.�J3l�O�K23Z��0 8∼10 ' SWNTrJ�k' SWNT vj�W�` 0.8nm v4�n2�kv�rK.(DJqrkJ3l [18]. `5��|#Q SWNTs v;2�� 600◦C {�X)v
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Fig. 4 SEM image of the SWNTs prepared by the

catalyst calcined at 600◦C
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Fig. 5 Electron microscopic images of the SWNTs

prepared by the catalyst calcined at 600◦C
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Fig. 6 Distribution of the number of walls of the

CNTs prepared by the catalyst calcined at 600◦C
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Fig. 7 Raman spectra of the SWNTs prepared by

the catalyst calcined at different temperatures

(a) 500◦C; (b) 600◦C; (c) 700◦C; (d) 800◦C; (e) 900◦C;

(f) 1000◦C
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