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Fig. 1 Cross sectional view of

the 2 kW microwave plasma reactor
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Table 1 Nucleation and growth parameters of the diamond films
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Fig. 2 SEM images of the sample deposited at

no auxiliary gas
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Fig.3 SEM images of the diamond films
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Fig. 4 Raman spectra of diamond films
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Table 2 Raman peak of the samples

W E/cm™! I 5% B /em ™!
FEdR 4RI SRl e b/l
il U wmay o

#1 1331.9 1579.9 9031 13 537 0. 67

#2 13325 1580.3 48879 24714 1. 98

#3 1333.2 1580.6 177982 100279 1.77

#4 1332.7 1580.1 7651 13 191 0.58

#5 1331.8 1580.5
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Fig.5 Growth rate of diamond films at different auxiliary gas:( # 1)no auxiliary gas (#2)0O, ;( £ 3)CO,;

(#4)Ny;(#5)Ar. Two cross section SEM images of the diamond deposited at N, and Ar,respectively.
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Influence of auxiliary gas on stage growth of diamond films

WANG Jian-hua ,LIU Cong , XIONG Li-wei
Hubei Key Laboratory of Plasma Chemical and Advanced Materials(Wuhan Institute of Technology) . Wuhan 430074 ,China

Abstract: Diamond films were deposited on the mirror-polished monocrystalline silicon substrate using a new
deposition process of nucleation-methane/hydrogen growth-auxiliary gas/methane/hydrogen growth. The
effects of different auxiliary gases on the stage growth of the diamond films were investigated. Scanning electron
microscope and Raman spectroscopy were used to detect the surface morphology and the quality of diamond
films. The results show that the growth rate of diamond film is 1. 8 um/h using methane/hydrogen mixture;
the growth rate of diamond film increases when oxygen, carbon dioxide and nitrogen are added into the meth-
ane/hydrogen mixture,respectively,in which the growth rate of diamond film after adding carbon dioxide is over
3 times than that of using methane/hydrogen mixture; but the growth rate of diamond film decreases after
adding the argon. Micro-diamond is formed in the first stage of diamond film growth, while the nano-diamond is
formed in the second stage of diamond film growth. Finally,a micro-nanocrystalline dual layer diamond film is
obtained by using the new process.

Key words: chemical vapor deposition;diamond film;microwave plasma
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Influence of calcinations on performance of silica fume

MAO Jing' ,XIANG Hou-kui* ,CHEN Wei-ya'
1. School of Chemistry and Environmental Engineering, Wuhan Institute of Technology, Wuhan 430074 ,China;
2. School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: The uncalcined and calcined samples were researched by simultaneous thermal analysis, X-ray
diffraction, scanning electron microscope, Brunner-Emmet-Teller measurements, whiteness and other
tests. As a result,the optimal calcination process is 600 “C ,4 h. The content of free carbon in silica fume
drops from 1. 96 % to 0. 65% ,and the crystal structure of the main composition-silicon dioxide still is a-
morphous. The characteristic peak of silicon carbide appears both in uncalcined and calcined , which
shows that the calcination method is just used to remove the free carbon. Microstructure analysis shows
that the size of micro particles of the calcined samples grows up and the content of the flake material de-
creases significantly, but the primary grains do not get bigger. Area results show that the surface area of
the samples is not changed. However, the whiteness increases from 31. 04 to 70. 14.
Key words: calcination;silicon fume;{ree carbon;whiteness
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