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Abstract

95

In order to clarify the interaction between the plasma flow and powder materials in the low pressure

processing, we have studied the influence of the feed ring length on production of fine particles. In the

present reactor, the feed ring works as a mixing plenum after injecting powders and gas mixture into the

plasma flow, because it confines the plasms and powders for both efficient mixing and heat transfer from

plasma flow.

We have confirmed that the number density of the prepared fine particles increases with the increase

of the feed ring length. On the other hand, at the feed ring exit, the spectroscopic temperature of the three

plasma jets for three different feed rings is nearly equal to each other. From these results we have

concluded that it is effective for heating powder materials injected into the plasma flow to increase the

feed ring length.
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Fig. 2 Sectional view of the feed ring.
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Fig. 6 Number of Alumina particles vs. distance from FR exit.
Vessel pressure : (a) ; Pt : 760 Torr, (b) ; Pt=100 Torr.
D : Diameter of collected particles.

Vol.41 No.1 (1990)



2

Number of Alumina particles (/10 2

)

mm

Number of Alumina particles (/102

Number of Alumina particles (/IO'zmmz)

75 27 mt R & B ER AR ORI K

10“F~ ~
r €
i 01<0=05,m £
| o FRY o~
a FR2 '
B 0 FR3 9
‘03 - v
- &
_ o
. g
I o]
c
ol §
F <
C kS]
i &
- fe)
§
lOl | | | 1 1 1 | J 4
0 40 80 120 160 200 240 280 320
Distance from FR exit (mm)
IOZ' F -
: o~
E‘ 05<Dstum E
L o FRI1 &
b a FR2 o
o FR3 ~
10° - N
F v
- [
L 5
Q
I [}
€
102 — §
E =
[ °
i &
b 0
§
10 | 1 1 1 ! 1 1 ] z
40 80 120 160 200 240 280 320
Distance from FR exit (mm)
IOL £ —
o o~
n 1<D<Spum E
L o FRI ~
a FR2 '
F o FR3 e
~
0’ .
3 .
. G
a
I o
<
0% €
F <
- °
i &
- 0
§
10 1 I 1 | ! 1 ] I z
0 40 80 120 160 200 240 280 320

Distance from FR exit (mm)

(a)

Fig. 7

(99)
lO/1 -
- 0 1<D<0Sum
L o FR1
a FR2
r o FR3
10%
: i
L
\02:—-
0 t L 1 1 I ] ] ]
0 40 80 120 160 200 240 280 320
Distance from FR exit (mm)
IOI< -
. 05<D<um
: o FRI1
a FR2
" a FR3
10° - P
3 \
B —~0
L DS
L
102*:"" VX
I
o L IS SN BN R I J
40 80 120 160 200 240 280 320
Distance from FR exit (mm)
IOL =
r 1<D<sS5um
- o FR1
s FR2
I o FR3
103:_
lOZ':“
L
10 I | ! 1 1 I | J
0 L0 80 120 160 200 240 280 320
(hstance from FR exit (mm)

(b)

Number of Alumina particles vs. distance from FR exit.

Vessel pressure : (a) ; Pt : 760 Torr, (b) ; Pt=100 Torr.
D . Diameter of collected particles.

HELER S LR S R

99

s =
=)



100 (100) Wil

[T ORIEZE L A ED0 lum LA R TH S 2 L hs
B, 2, LLEofRcing, M o B -
DR AT10~4dpm T12~20um DKL [-H5F DK
oy & TS Z X MU ALODB R A3773K il
THHIErHEETDLE, BEAZINLRHFIE7TI X
Wi T AL, EEl - AIED T DI
TWbLNEHZ LMD, & TAREEITEBR (/]
S H i REZ 2 X 9% 0r 0 B,

K2 FR D EALAIRL - D/ BT 3 525
Fig. 6 12083, 7275 Lid FR & & Ui & T‘U)Lél!r%ﬁ:
(L) 12xfL T, %rﬁuxﬁnwlfu%‘f -9 b R T
EVPIEAL S0 Lum VL FORL HHCEEZ /R L72LDTH
4., B CEes R 2R o) SEM A &0 WL iR
(0.1%0.1me) H72) DR HERKDZAMTH B
FR 1 i L72854, ¢ DRI b 80 1% As
mmTéMM%mT#FR2 FR 3 TlT ¢ 1248 4RIC

E w7 ->Twb, F/, FR 1T &L TFR
kmkaRz,Fijb#MMéﬂéMﬂﬂrmh
R A, FOBEIEN XL Pt=100Torr THEIZ
/k%hxl£b“}#%> —-f#l & LT 0 =80mmi2$51F 5 FR
IR EEIE R WD 2 PT=760Torr T2 6 X 10°

X FR 1icxf ULT# 2 fi%i2, 100Torr TIEH) 9 X 10°
fH & #IT0FHZREIM L Ty B, 2o L) el X 478

PR -k (B I 2 L D13 FR e 24839 2
LS THIKBEFD LD L 727z & H L5
5.

KAZ DR HCE i 20.1~0.5, 0.5~ 1,
1~ 5 gm DERPERPHIZOWT Fig. 71387, X»

PORIPRE 1o bl LT, FR K & 4B 3 k1 ok

z#ﬁMf ZoE BRI ECE R ORI 5 EI{Y T L
DRI KN ELS BB 2 LRSI NG, F72, 2

DFRAS Fig. 6 (S8 L7288 BR-1- (213 2 gy & -5
¥ 5.

VL boossBer &, D du7z/bok 1o (213 ket
P (5 gm LUN) TRO-FEGEE ORISR S 1,
FR ERMLIETZ L1 & - Tk oy & ) et S fure
Lok#ZLNS, Fi2, Pt=100Torr ®J;H760Torr
(2T FR DAL e ﬂvhf&%meMTéH
BAERE N DS, FR BORLAWRL 7/ MK
T&”immﬁmhﬁkﬁmﬁumekiwlt#
Db,

3.3 FS5Xvxy bREETZ4—- VY I RBME

Z I TII3.2T b ECEE DR N 7 7 X
Pz FOWMESMDOMERIZOWTHZ D,

Fig. 8 (3 FR 1145 4 mm iz BT 575

Vol.41 No.1 (1990)

I= AR T VI =T I Y156

=)
!

—— Pt=760 Torr

- ---— :Pt=100 Torr
o FR1
8 o FR3

Spectroscopic temperature (x 103 K)

2
1+
] | | 1 J
0 1 2 3 4 5
Radius (mm)
Fig. 8 Radial distribution of spectros-

copic temperature in the plasma
jet.

’t ¢ Vessel pressure.

L2z PREOF N AiZ FR 1 & FR koaid
JeWWFR 3120WTORLZLDTH S, ML) 772~
ooy PR oW E L Pt=760Torr TIEFR 1 T
6775K, FR 3 Th461K, 100Torr T (& FR 1 "T6856
K, FR 3 T6190K & i FR & & WM M kL iz J v 72
ALO, Dbl % K12 [l 2 v 2 A1 56 2 L 259
L, M, MESNE S FRITCIT 22 FR 30 )5
DYFR DZ B TGS 7 - T B2 08I L
’/j:i& &,

Toaw NI RS PR, SRS Lo
2 Twb 2k, MIFFR BDBLT7T T2 oy

BRI A I A YR L A 2 E &
HIET 5L, FR ALUZET 275 X2 oy iz
FR 1 & FR 3CRELLEENLAVEIICHbILS,

HHL%H#meMm“ifmwmlﬂW%#

FR 1 ¥ FR 3 T12md %7 512 41b 53 FR I Ilﬂ
DS N DTG ey, FR A2 MLIET 2
;gc&Rw@77xvmmmmn,muamMﬁwx
BN LA, SDIZHT T R L MERR
CADEfLEWA K L) FRINIZEIT AR I
Witpizfr et 3 . 2 Tok L7z L iofslks (bt g &
nrrEHzoind



BT T X270 R & B R AR O MO 1/ (101) 101

B2 IR, PREGIERT 5,

4, BbYIC
BEW

FR &k, BIBMER-T-X7 7X7471L73‘x715k9’)ﬂ A3 1) P. Fauchais, E. Boudrin, J. F. Conudert : Topics in
LB WD & 3 DA 12 BT T 5 JH Cureent Chemistry, Plasma Chemistry IV Springer
72, ZOMRELIHIT Lk, Verlag (1983) p.143.
(1) FREFMEIT I EITE )RR Brmms 2) S. Matsumoto, M. Hino and T. Kobayashi : Appl.
5. FR1XFR 3% £ =80mmD{i&TL#S 2 & Phys Lett., 51, 737 (1987).
Pt=760Torr T(3#) 2 fi512, Pt=100Torr TIZ¥I1047 3) WHATRIAR RN, 28, 234 (1985).
RN L, RIS N TR DRI L, 4) BHEE— T HARE P, 24, 822 (1985).
(2) FREZEIITI LI2L D75 X=FnisiE & 5) PARETR, POARSED RS LR RS s 4, 27,
EE L HINEILNT 22 L 0[hETH B, 113 (1976).

Li l:JZ D, FREZELTEI LICE->THER -9 6) S. Saeki, O. Fukumasa, K. Matubara, K. Osaki and
L0 B2 MEDT [ BER 2 L Db o 72, . Yamada : Proc. 9th Symp. on ISIAT’85, 31 (1985) .

AtRlE, MELRL A7l - B L TR 2 A B 2 7) S. Saeki, O. Fukumasa and K. Osaki : ISPC-8, 1989
TOME - BHERE R B L, A2 bR AR (1987).
R (- DL DU DTS B 08 H 5, 8) WFILF W), UEULL, WS EERER TS X e

kL, EP-89-77 (1989).
E A 9) WP, MR, WAEIE, INBERE, KW B E
T75 X7 at s v ZHRAEE, 49 (1990).
AR BT J3 TE O 72 PG A AR/, /N (% 2 4 4 11412 88)

ITRRD el W atiif i vk ey



