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Nanosized metal particle synthesis at low-pressure combustion field
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The innovative nanosized metal particle synthesis method at low pressure combustion field is
proposed. Methane-oxygen premixed flame is utilized as the heat source and precursor water
solution is sprayed at low-pressure field. The zinc acetate water solution is used as the
precursor to synthesize ZnO nanosized particles. From industrial aspect, the size
controllability of nano particle, the inhibition of agglomeration and the inexpensively in large
quantity are required to particle synthesis method. Our proposed method is expected to
achieve the above-mentioned characteristics. In this paper, the effects of quantity of heat,
supply rate of precursor water solution and pressure in the combustion chamber on produced
fine particles are investigated. It was found that sufficient heat supply is necessary to produce
fine particle. In addition the lower the pressure of combustion chamber became, the smaller

the generated particles were.

Keywords: Nanoparticle, Flame assisted spray pyrolysis, Flame synthesis, Zinc oxide,
Semi-conducting material, Gas phase synthesis
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Table 1 Particle synthesis method of building-up process

-
-

|
pap— e T

RN bl ey € S o
mEre |EANAE BRRNAR
R TSk BFE—LE
wigTowx| BRE RERARARE
;}ég%;ﬁgﬁﬁﬁ'i | 2 . IE3E65 158
BB EE, BRI E

BT 042 B EIEEIEE




REONBIRAIRE 7 EORIEBFEET S, —FH T, ERMIZ A
FUHFNTHDHZ L0, (REB DA, &R, 51+
IREREENE LN TWRWESIZEET =  JALBE E Vo
TPRAE T 0 ANRULEREORERHHZ NG, BLTO
KEBSREIZEN TV LTSV EE . BRERREEL, Bl
I L D IEATIREEE EB L TR+ 2 S8, Fo#
DRI K > TRIEOR T 255 HETH D, EEAREOR
2L LT, EEHASMREE (Spray Pyrolysis @ SP i) 723Z8F
LD W ZOFERERES A KICERE UREHRERE L
T, BXWFICEE L, @ - BT 52 L TRORT
EERTAHHETHD. ZOHER, £ T OB TR O]
R RE <, AR FORENSINHTEE, MR E—2E
B R OEGN 2GR ATRER FORERET LA, L
LEBESF CHEEEREERTL Z 08B LY, iR
RIEE L, PTHEEERENCITHT 5. 20z, £
FHL T ORISR TR O R L O R RNATR IR E
WL THREENS. EOHEANS, T /A XDBLT%
BRI DO, WRERE/NSLT5, FERHER Y
FEFIFELZLOLTAINERD S, Ml EEET D

COIEEBELZNA LETERARE SN TV A R0, EER
PRI DN E WO IER D S, £, FEHRIE &7
L7256, HEEEHT-Y 0GR TRBIMETT 2. DED
£, WThoOFECBWTLT ) A ZhFDRKBER
LT, BEFRELEINTHD.

FZTCARBIETIE, FROBEZFRTLIFEE LT K
RS R R LR A RE BT S, AFEE, BE
OIFPICIER L= FIRAEKREZBIRE L, EHFEHEHR LA
R FICFEBOKIEREEE L, EMERRR - T52L T
BEIOKF255L0TH5. BREZFIATLZ LT, K
S GRS L O iR (S B O EBR IR T AW RUK IR E T
#2800 K EETED)EBMT A BRESTHY, =
I EEERE I TE S, £, HISBERELTHZL
T, BEOERRBLEET AL LNTETHS. bz i
L, RMBERIZBWTEEIRKGERTT SEHZ N TE,
F YA RORIFINERAREIC/R D L EZ NG, £, E
FBEMROICEBITLZLNFRTH DD, BRHEOK
ERENFOBANARTHY, BEBOBENMBNES TH 5.

Sintered metal filter

[>% Ball valve
S;] Gate valve

&] Needle valve

Combustion chamber

—

D Mass flow controller Coldtrap

D Check valve

Filter

[ : Manometer
Quartz glass
Spray‘%‘[&‘_

Regulator nozzle Precursor water solution

Pure water

Vitiated coflow burner

Mixing chamber Pressure gauge

Fig.1 Overall view of experimental apparatus
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Table 2 Experimental conditions
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