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Thermal and Chemical Quenching Phenomena in a Microscale Combustor (I)
- Fabrication of SiO,(x <2) Plates Using Ion Implantation and Their Structural,
Compositional Analysis -

Kyu Tae Kim, Dae Hoon Lee and Sejin Kwon

Key Words :  Thermal Quenching(@ 4 %3), Chemical Quenching(3}8 4 %), Oxygen Vacancy(2t4
F3F), Ion Implantation(©]-2 FYH), AFMP A & A1) A), XPS(X-A FAz 3

H)
Abstract

Effects of surface defect distribution on flame instability during flame-surface interaction are
experimentally investigated. To examine chemical quenching phenomenon which is caused by radical
adsorption and recombination processes on the surface, thermally grown silicon oxide plates with well-
defined defect density were prepared. Ion implantation technique was used to control the number of defects,
i.e. oxygen vacancies. In an attemnpt to preferentially remove oxygen atoms from silicon dioxide surface,
argon ions with low energy level from 3keV to SkeV were irradiated at the incident angle of 60° .
Compositional and structural modification of SiO, induced by low-energy Ar' ion irradiation has been
characterized by Atomic Force Microscopy (AFM) and X-ray Photoelectron Spectroscopy (XPS). It has been
found that as the ion energy is increased, the number of structural defect is also increased and non-
stoichiometric condition of SiOy(x<2) is enhanced.

7igM9 Z'(x,y;) : Bxold A& H (x,y)d doixol
A R B K
1 : AR 1. M E
MN o BY AN A F 5
: AskF
T e olmz @arle ¥& ERE o A W=
Q - At ERACNA wAsE BH W49 FAE
ReooE= 7 ools g e 2Ass dEd dge
T Dol Y AR 2 ¥Eg 5% Q &4 oz guse W
+ 54, e=Re)ed dae Feea e ol oi@ HHE Ll gn. da WE g
#* 39 #2I|AATY AR AT Y Al BAEE % vd ¥HE B9 &4d=EE
T oAYAA, 99, dEsled ST IYS 9% o Be A%, d &dd 9 I3
E-mail : trumpet@kaist.ac.kr 3t AssE Brlss A, olg e A9 A
TEL : (042)869-3721 FAX : (042)869-3710 N “’% ol (Them:l quenching) 1 @t % o
p 0y 154 . ~- 7




398 At - ol E

AL d47) 9% Bas dARES} e o
27) ¥W A2 Ag 2 G ALBE Tl B
AE F Yot FEF vAe S5k @ A9 @

Hir
p
o B

_):1_1‘
(gl ool

s (2o oX oo 2 gy rlo

lo M

2o o &
2
rO
o

by
R

[o]

b

R

&4 A Bw o, o
D R ECIGE R

N

M
ik
o

i O ML N H oo ot

A A
w2

iy

B

a2
i~

»
é‘,
ax
)

IS

© FAHED Q3
of &ated chFstA FHEHAUT. s 2F
of ¥ FAAH A= 24 gflov, 4
AZol mulg Fgolth o olfE EE
ged AAYZ g st FERw, of
EWA o AA w7 e guk AxT]dA=
9z 220 9% g 29 W4 FLE} o
2@ wE Yooz 2] wiolt}. x|
A27)9) 54 Do)t Y T FaE vhol3
2 A&7 JoA dAAHA 3AE AAE 7
steid, 38 £ e 7} WMEA] o] R
Aok gt} wetA 2 dFodde E-BEE A3
28 A o 4 o HAdE FE 29
A4S AgA oz nastuz gk

3tet 492 oA 33 w2 (Heterogeneous
chemical reaction)o)) ]3] WAsl= @Alolr] W&
o, 7ZIAAte] whg WAYUS®E ol 1A F
Hofl o] whgo] g7 1 s ojob it o] E ¢
3 M3 9L st 1A EW 2P A o
37} e oo gt

kAl 314 EHL £ B 2¥¢S X¥sin
A Agre) FxA Fejo] mat A ¥A
g, A2, dATeR FEH A olE AF
FollA AbA AR} FRA0Z EAF] de A
2 FF(Oxygen vacancy)®, ZHE 29 Aw<l
A A P A (Grain boundary)7} ]z o] F &3
(Trapping . sites) 9 &4 §opY na Fdo] &)
e At 3T 2 HAC FaHH foL
E2 A 39 dAHQA EA= AAFY T F, ¥
oz8y gatdn dutdel w©al 4 AdE o
E9 A4 g3oM F

o olo o% 8 L

R R R -t )

il

@ 98¢ 993E OH,
H, 0, HO, %l 23 2 A2Y wg vy

ko

std. AFE sisA steld,

- AAR
Table 1 Langmuir-Hinshelwood surface reaction
mechanisms for several radicals, where *
means vacant surface sites and H* means an

adsorbed H radical®
Radicals Reaction Mechanisms
u H+* — H*
2H* — H, +2*
o O+* - O*
20* — O, +2*
OH+* — OH*
OH 20H* — H,0+0*+*
20% — O, +2*
HO, +2* - QH* + O*
HO, 20H* — H,0+0*+*
20% — O, +2*
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Fig. 1 Schematic diagram of a typical ion implanter
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Table 2 Ion implantation conditions

Wafer Ion Energy Dose Incident
No species | (keV) | (ions/cm’) | angle
1 - No implantation
2 Ar 3 1E14 60°

-3 Ar' 4 1E14 60°
4 Ar* 5 1E14 60°
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Fig. 2 AFM surface topographies of (a) virgin SiO,, (b)
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. implantation

(b) 3 keV Ar®
Fig. 3 AFM 3D topographies of (a) virgin SiO, and (b)
Ar" ion-implanted plates with 3keV ion energy
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SiO, plates after Ar” ion implantation
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