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Expectations for nanosized metal particles as a new material have increased recently because
of its characteristic features. From industrial aspect, the size controllability of nano particle,
the inhibition of agglomeration and the inexpensively in large quantity are required for the
particle synthesis method. In this paper, the efficient flame assisted nanosized fine metal
particle synthesis method by flash boiling atomization in low-pressure condition is proposed.
Methane-oxygen premixed flame is utilized as the heat source and the precursor water
solution is sprayed at low-pressure field. The precursor water spray, which injected in
low-pressure field, is secondary-atomized by flash boiling atomization. The zinc acetate water
solution is used as the precursor, and ZnO nanosized particleis set as the objective material.
In order to investigate the effect of flash boiling atomization for the nanosized particle
synthesis, the flashing spray is visualized, measured and analyzed by the Mie scattering
method, the high speed camera technique and PDA measurement. Furthermore, ZnO
nanoparticles synthesized for investigating the effect of flash boiling atomization to the
generated particles. It was found that the spray droplet was well atomized and dispersed
when flash boiling occurred. In addition the higher the temperature of precursor solution
became, the smaller the generated particles were.
Keywords: Nanosized particle, Spray pyrolysis, Flame assisted spray pyrolysis,
Zinc oxide, Flash boiling atomization, Gas phase synthesis
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Table 1 Experimental conditions of Spray visualization

Direct Observation by using high speed camera

Test liquid Water

Pressure [kPal 10

Flow rate of water [g/s] 0.33

Temperature of water [K] 303 ~ 347

Spray visualization by Mie scattering method
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Flow rate of water [g/s] 0.61

Temperature of water [K] 312 ~ 343

Flow rate of premixed gas [L/min] 12

Equivalence ratio [-] 0.8
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and zinc acetate solution and occurrence condition
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Table 2 Experimental conditions of PDA mesurements

Case number O | © | ®
Test liquid Water
Pressure [kPa] 10
Temperature of water [K] 303 | 323 [ 343
Flow rate of water [g/s] 0.25
Flow rate of premixed gas [L/min] 12
Equivalence ratio [-] 0.8

av

.
1'" s voed
ot S "
- J

i,

. a

(a) T=304K AT=-15K (b) T=323K AT=4K

#ekift Vol.19, No.67(2010) 105
4. PDA Z MU= IE B IEATA

4.1 SEERGH
LB ORI b9 2 EmP 25T 5 72912, PDA
W CIEF D 21T - 7. £2 IZPDA 1T & 533
RO RS AR, RERITBIES ISRV TTY, Bk
HERR OB S, HEURIA L LTIk 2R LT,
JFNIES %10 kPa, MEHEMGEZ0.25g/s & L, MiAkOfkis
IBE#303K, 323K, 343 K L &L & B TEREZIT-T-.
TAMZETIE, #EAREOBREZ LI E TN D7), BE
AT & B R IR O REPERC R I IE ) OBACITHE O ki L 4%
WOBE BB TIHLERND D, FHEREDREND DK
WEFEDOSHEDOEE, ORI EIZ S H e+ 5 AW
1 & EHRIT D EEIESI O BRD SN D ER T T
DTz ——H

_ paUkd,

- -
— —

We (¢9)

g

WL THRATELZENHONTND. 2T, py: AP
RIROEE, Ur: i & BFSIKOMRHERE, do: REEX,
o RARIMEETH 5. BN AMBH 5 py= 0.035 kg/m3,
PR S N EE EHER S D FAREEE NS Ur =
27.5 m/s, FHBISNIZIEEEDS dp= 30x106 m & L7z, fit
FATREE S 303 K, 323 K, 343 K O TENFN, FEES
% 0.071, 0.068, 0.064 N/m & LT We ¥t 21T-7-&
Z %, We=0.018, 0.019, 0.020 L7320, FIREICLDE
i3/ &=, PDA FHIC L » THE BN MEER D2
i, BUEBBA LRI L 2EBE/HEOEILTH D EE X
HNb.

"

(c) T=332°C AT=13K (d) T=347K AT=28K

Fig.5 Visualization of flashing spray by high speed camera (furnace pressure = 10 kPa, saturation temperature = 319 K,

T: temperature of water, AT: degree of superheat)
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Table 3 Experimental conditions of particle synthesis

Case number O | © |0
- Zinc acetate solution
Test liquid (13.9W%)
Pressure [kPa] 10
Temperature of water [K] 303 | 323 | 343
Flow rate of water [g/s] 0.25
Flow rate of premixed gas [L/min] 12
Equivalence ratio [-] 0.8
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Fig.9 Effect of the flash boiling atomization
on the generated particles
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