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Fig.1 Relationship of combustion gas and combustion products
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Fig.2 Effects of equilibrium temperature (a) and pressure (b) on

explosion products
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Table 1 Initial conditions of 1#~3# experiment

No. Oxygen partial pressure/MPa  V(CgHg)/mL  n(O,/CsHe)

1# 0.040 3.4 2.50
2# 0.029 3.0 2.07
3# 0.029 3.4 1.81
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Table 2 Initial conditions of 4#~7# experiments

No. Oxygen partial pressure/MPa V(C¢Hg)/mL Ferrocene/g

4# 0.03 2.7 0.190
S# 0.03 2.7 0.200
6# 0.03 2.7 0.500
TH# 0.03 2.7 0.900
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Table 3 Amount of substance elements of samples (mol)

No. C H (0) C(s)
1# 0.2298 0.2298 0.1909 0.0389
2# 0.2028 0.2028 0.1384 0.0644

3# 0.2298 0.2298 0.1384 0.0914




o552 W

IR SR BB 0 BT BB 5 B B BRAKARE A

* 615

Intensity/a.u.

20/(°)

Bl 3 1#~3#FE AL XRD K3
Fig.3 XRD patterns of samples 1#~3#
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Fig.4 TEM images of explosion products of sample 1# (al, a2); 2# (b1, b2); 3# (cl, c2)
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Fig.5 HRTEM images of 2# explosion products (a) and enlargement of area A (b) and B (¢) in Fig.5a
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Table 4 Amount of substance elements of samples

No. C/mol H/mol O/mol Fe/mol C(s)/mol n(C(s)/Fe)
4# 0.1929 0.1929 0.1340 0.00100 0.0589 57.520
5# 0.1933 0.1933 0.1343 0.00108  0.0590 54.847
6# 0.2094 0.2094 0.1340 0.00269 0.0754 28.058
7# 0.2309 0.2309 0.1340 0.00484  0.0969 20.032
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Fig.6 XRD patterns of 4#, 5#, 6# and 7# explosion products
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Table 5 Mean grain size (D) of detonation products

No. Phases 26/(°) FWHM D/nm
A Fe 44.681 0.755 11
Fe;C 43.541 0.541 16
su Fe 44.740 0.598 14
Fe;C 43.560 0.492 17
6 Fe 44.898 0.749 11
Fe;C 43.560 0.538 16
4 Fe 44.759 0.651 13
Fe;C 43.660 0.846 10

7 BENN 48, SH. 6. THIN TEM M
TEM images of 4# (al, a2), 5# (b1, b2), 6# (c1, c2) and 7# (d1, d2) explosion products

Fig.7
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Numerical Analysis of Gaseous Detonation and Preparation of Carbon
and Carbon Coated Iron Nano Materials

Yan Honghao, Zhao Tiejun, Li Xiaojie, Wu Linsong
(State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian 116024, China)

Abstract: The condition of steady gaseous detonation and detonation product composition were analyzed theoretically. Nano carbon
material and carbon coated iron nanoparticles were prepared by a gaseous detonation method with oxygen and benzene, oxygen and
benzene dissolved ferrocene, respectively. Explosion products were characterized by X-ray diffraction and transmission electron
microscope. Results show that carbon nano materials are spherical or quasi-spherical, the particle size range is 10~30 nm, and dispersity is
poor. The cluster area is mainly amorphous carbon, while a few onion-like fullerenes exist in dispersing region. The molar ratio of free
carbon and iron has an influence on morphology and structure of carbon coated iron nanoparticles. When the molar ratio value range is
10~28, carbon coated iron nanoparticles can be prepared, which are spherical, with a clear core-shell structure and good dispersion; when
the value is greater than 50, carbon coated iron morphology changes and part of carbon possesses a sheet structure.

Key words: carbon nano materials; gaseous detonation; oxygen and benzene; carbon coated iron
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