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Synthesis of Fe/C/Si ultrafine particles by laser induced
vapor-phase reaction method
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WANG Weijie, GAO Xiaoym, YANG Fuming

(Beijing Institute of Chemical Technology, Beijing 100029)

Abstract Fe/C/Si ultrafine particles (UFP) were synthesized by laser induced vapor-
phase reaction method with a 150 W CW CO; laser as light source and SiH,, C.H, and
Fe(CO);s; as rawmaterials. The instantaneous temperature of the reaction flame was
measured by a SCIT infrared thermometer. The effects of processing parameters on this
temperature have been studied. Detailed characterization of samples is presented, including
chemical analysis, FT-IR, TEM and XRD results.
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Table 1 Experimental cenditions and results of Fe/C/Si particles

Sample  Reaction Laser Gas flow rate (SCCM) Fe(CO); Reaction  Composition
Number pressure intensity SiH, C.H, Ar Ar Temperature® tempetature (wtlg)
(KPa) (W/em?) " (inner) (outer) < ) Si Fe

FSC-101 50 1520 20 50 0 300 20 906 44. 4 14.3
FSC-102 30 1520 20 50 0 300 20 782 32.7 22.3
FSC-103 70 1520 20 50 0 300 20 1001 44.2 6.6
FSC-104 50 1520 Lo 50 10 300 20.5 787 30.7 29.4
FSC-105 50 1520 20 30 20 500 23 826 35.6 18.0
FSC-106 50 1520 ao 30 20 500 24 840 47.2 7.5
FSC-107 50 1520 20 0 30 200 25 805 55,7 7.7
FSC-108 50 970 20 30 20 500 25 880 39.1 0.7
FSC-109 50 2700 20 30 20 400 25 870 37.1 13.5
FSC-110 50 1520 20 30 20 500 50 855 20.6 62.7
FSC-111 50 1520 0 70 0 300 23.5 760 — 82.6
FSC-112 50 1520 50 50 0 300 _— 970 66.1 0.7

* Saturated vapor pressure of Fe(CO)svs. temperature : 1g P (torr) = —(2096. 7 K/T) +8. 41959
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Fig. 1 Infrared spectrum of Fe/C/Si particle Fig. 2 XRD patterns of Fe/C/Si particle

(a) FSC-105; (&) FSC-101; (c) FSC-103

KA X-S AT RN T W05 BEsf S5, 75 Fe/C/Si = ICA S Y R OB TR A
1, FesSis Jg B R A, 248 % N & 4%, 4 SiC, a-Fe,FesC,FeSi, SR, H 2 & Fsc-101,
FSC-103,FSC-105 =Rk fh ity X-GT RATHE . Hoobr, 20 775 f40 51k 52. 0°,58. 0°,59. 3°, i
[E]BE 4333 4 0. 221 nm, 0. 1997 nm, 0. 196 nm 4 Fe:Sis %5 7F: 20 i1 8t fa 45. 2°,78. 0°, [ b BE
0.253 nm, 0. 153 nm, 2N a -SiC ¥4 ; 260 7445 55. 4°,57. 1°, XF S T8 [&] BE 0. 208 nm Ff1 0. 202
nm, | 53 5| & FeiC fil a -Fe i 4%1iF . 7 77 6 B L 58 T = B2 2 oy T & o B b R ~F kN
.

Fig. 3 Electronogram of FSC-103 sample Fig. 4 TEM photograph of FSC-103 sample
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Fig. 5 TEM photograph of FSC-OA sample Fig. 6 Reaction flame temperature vs. pressure
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