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Preparation of Ultrafine Particles {Physical Method)
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Method for the preparation of ultrafine particles by means of “gas evaporation technique” are

reviewed.
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Fig. 1 Gas evaporation apparatus.
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Fig. 2 Smoke (Ag in Ar) (Top left). Particle
deposit on the inside wall (Top right). Cel-
lecting particles (Bottom}.
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Fig. 3 Chamber with lig. Nz trap collector
(Left). Particle deposit on the trap {Right).
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Fig. 4 SEM images of Ag particles on the different parts of the carbon rod
collector (Middle and bottom). Carbon rod collector set in the smoke (top
left), particles deposit on the carbon rod (top right).
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Fig. 5 (a) Electric resistance. (b)) RF-induc-
tion heating.
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Fig, 6 Open DC arc.
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Fig. 7 Schematics of plasma jet gun systems.
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Fig. 8 Plasma jet evaporator (transfer type).

AL I N .
—
=
st He o
(=]
S
A
—
. o
o
et
a Arash M,
e
Ar
Lo h o
0 168 00 350 40 00 400 FoR EOO

Chamber pressure (Torr)

Fig. 9 Pressure dependence of yield of particles
for the used gas species.

SERO T AEROBWAES S A0 Hi—8ER T TTh
i, ciPlleitd &, HREToEREIREIISE
QIB, COENEIRTE, 77 XeH3EMNENMN-T
LE -T, ERTE{EEET, +AEEREE -1
e ZEEEL THBETORET AERERE SN
EEA TR A 08, EREREDTh0, KEEMD
25 &k HEEHEEIEELLRYARRSEE
%13 (Fig. 9), BEST ARG TS R<ifEH2%E~1
v AT E B LR S TR S TR IR T B R
FRAED~Y 7 AH RC X OIENEAERTED I EE
&7 0,2 gfmin (Fe, 10kW) O #8005, B
ET(LEE L L L ANEORMmLE TS 5. &
NEERAE D S &R EAENT 2O AEBO—R
K THh A,

75 X7 RO TIFICIARE %R (Transfer type) &3E
BT (Non-transfer type) &35 3., BWHRMITITE
BHI7 5 X8k 7/ — FEEEMTEHEL, BEOH
Qa7 S XvEo 7/ — VicBERERN. BEDR
Hv— ¥ R E OB S U e B
BENL, RERMERTHEC LBLETHD, IEE
PR, sl ik, T REMCEEShTED, K
BiRTIA-HEOT S, —~F, AV —FOTED F7
Z g, RENT . 2BOBARLThONE

HEPE W8E H5T (1987)

THEHERETELM, &3 Iy R, #7AELEY
OERCRBEOFEEERNT L, HRTEE 10LW &
L SR TR PERERE MW 0&0 & MET
NG, BENERE AT E T X ROBHICE - TKER
SOBMBHREINTOIOTHE D L LEEAE
A, AOEHBORRIBEREOERIT L - TREERL
BANBTH A,

B oM R, HHERERRAT 8TETL
> TN EH, FE LEETFEssSRokok
NWEORIIEESN 0 THPMICEREL DEE T B0t
BEpH Z, X dmdiiddEimismniicbo v, Wk
OIFEETREE BN,

2,24 FIXT s RNwF

B T -4 HETE, 8%, SEET s - N
STV AR, CIVEVELTEREL Y~ FEUTHE
e &, EECHLUOERBETZ, 2V - Fioki
44 v OEEPRTHENCRBECRETHHICLS
B — VEEETORS S, SRFEOBMIREREEE
26N, BEOT7—IBELLHELETEREDN
BOND, WEORERML L OhEISREET, B
N AR TSI,

FS TV M, 2V TRF VRV - PR
DTS =N CE-THEBH, CONY — ¥ LEERE
BEETEESMEL A itk b, EETREERECR
Lo TNEFTIAw « RN AEBELFALTN S,

Fig. 10 (3% Fola@Tth s, OBT/ —FT, 7
F Xe QRO @BEREFRTAY —FOD LT -
T, ENERENEROBERA Y —FQOTHRE
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Fig. 10 Plasma spattering apparatus.
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Fig. 11 Plasma spattering.
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Fig. 12 Ce: laser heating.
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Fig. 13 Hibrid plasma heating {schematic). (T.
* Yoshida, T. Tani, H. Nishimura and K. Aka-
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