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A study on the Manufacture of the CuO Powder from
Copper Chloride Solution by Spray Pyrolysis Process

Jae-Keun Yu and Hee-Beom Park'
Department of New Materials Engineering, Hoseo University
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Abstract In this study copper chloride(CuCl.) solution was used as raw material to produce the fine copper oxide
powder which has less than 1 /m average particle size and has uniform particle size distribution by spray pyrolysis prcc-
ess. In the present study, the effects of reaction temperature, the injection speed of solution and air, the nozzle tip size
and the concentration of raw material solution on the properties of produced powder were studied.

The structure of the powder became much more compact with increasing the reaction temperature regardless of
copper concentration of the raw material solution. The particle size of the powder increased accordingly with increzs-
ing the reaction temperature in case of 30 g/ £ copper concentration of the solution.

The particle size of the powder increased accordingly, and the surface structure of the powder became more porous
with increasing the copper concentration of the raw material solution. When copper concentration in raw material solu-
tion was more than 100 g/ £, all produced powder was CuCl regardless of reaction temperatures. When copper concen-
tration in solution was below 30 g/ £ and reaction temperature was higher than 900C, CuO was the main phase.

The surface of the powder tended to become porous with increasing the injection speed of solution. Particle size was
increased and the surface of the powder showed severely disrupted state with increasing the nozzle tip size. The par-i-
cle size was decreased and the particle size distribution was more uniform with increasing the air pressure through the

nozzle.

Key words : particle size, spray pyrolysis, raw material solution, CuCl, CuO
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Fig. 1. Schematic diagram of spray pyrolysis system.
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Fig. 2. SEM photographs of produced powder with reaction temperature at raw material solution of
400 g/ £ Cu. (x6000) (a) 800T (b) 800 (c) 1000C (d) 1100T
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Fig. 3. XRD patterns of produced powder with reaction temper-
ature at raw material solution of 400 g/ £ Cu.
(a) 800C (b) 900T (c) 1000T (d) 1100T
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Fig. 4. SEM photographs of produced powder with reaction temperature at raw material solution of
30 g/ £ Cu. (x6000) () 800T (b) 900C (c) 1000 (d) 1100T
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Fig. 5. XRD patterns of produced powder with reaction temper-
ature at raw material solution of 30 g/ £ Cu. (a) 800°C (b) 900T
(c) 1000T (d) 1100TC
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Fig. 6. Selected area diffraction pattern of a particle.
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Fig. 7. SEM photographs of produced powder with copper concentration of raw material solution at
reaction temperature, 1000T. { X 6000) (a) 400 g/ ¢ (b) 100g/ £ (c)15g/ 2 (d) 58/ ¢
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Fig. 8. XRD patterns of produced powder with copper concen-
tration of raw material solution at reaction temperature, 1000T.
(a)5g/4 (b)15g/ & (c) 100g/ ¢ (d)400g/ £
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Fig. 10. SEM photographs of produced power with nozzle tip size at raw material solution of 400 g/¢
Cu. (x6000) (a) 0.5 mm (b) 2 mm {¢) 3 mm (d) 5 mm
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Fig. 11. SEM photographs of produced powder with air pressure at raw material solution of 400 g/ ¢
Cu. (x6000) (2) 0.1 kg/cm? (b) 1 kg/cm?(c) 2 kg/cm? (d) 3 kg/cm®

AU 22& vetdz dovt dF dert & 47
Fgo] Zd FHE btz AT A o
2 mmgl F$olle dE FAo g5 Y= EEES
=7} A7 0.5 mmal 8200 vls) 2A 7k €k
YAHEY TS =7t AL dAES Astie kA
2B XA 3 FHE depda gk o] Al
xF A7 Zrle) upt YA EHE 449 7= FIFH
oo ule} GEEAANA A= TEEY =& ZA
Z71kAut A Bdr oS AshA eluA | 7l 7]
Uit e ® AlgEr}. =3 & Ao 3 mmE VM A
L= 5 Uxrt 1 m oo FAE| F7)sHA
=gk g BE o] ]atEe] A5 £9s HellE eh 2
Aslwt. o] A Az =)o AT Frtel w=t HEH
22 JA=EE 2EE] =) dH3) F718HA = Q4
B o AFA defde Jehilz it 3 =5
21 7o) 5 mmal A4ole A s d=r AR
3 mmal A%l wis AA3 oo, A 24
vz X9Yg 24 ez it o] A3 44
2719} FAF Fotl et dFe] Badol o3 HFHo=
TAEEE BEE 5 A A, v B gl

M g
o

9 2o e} g2 AIZF Tt JAES] A7 Wl
oA Hlof lAtEo) WL vz XYstA pehd A
o2 gt xF AR Z7)d FAgle] RE HEE
A sl A BAE Bkel A& ¢4 CuCls Yeba 9
st
3.5, EUEMo| o|xl= 37|19 RUSEL| YE
Fig. 11& dl22% 1000C, €42 = 400 g/ ¢ 9
uhs-2 A Sloll 4] F-7) gb o) wislel] mE FF- R el o
A AAE ELEY gAE H3E Jepd Aol ¥
713430 0.1 kg/cm?el AS-olle A4=EE £4E59 4=
EXE o BFAstgdAn, s gubde B afs
2A Jebdz olddnh & odF dAEY BAEUEE 1 m
E 23317 ged, o2 JYAEE & 0.7 m A=
F IEEEE vehiz gl =3 HEHoE AAE
Earo] oIzt x e Aubyo 2 AUshA} X £21& et
Uz glsich. o] AEL ¥ FUItH e o7k A =27]
o] Z7)ol] 7))l 7o 2 AlsEct Zr)dHe] 0.5 kg/
Y=7F 1 tm ©JEH=

g



66 g8 R A12A A1sx (2002)

(a)

(b)

(c)

(d)

Fig. 12. SEM photographs of produced powder with air pressure at raw material solution of 30 g/ £
Cu. (x6000) (a) 0.1 kg/cm?® (b) 1 kg/cm? (c) 2 kg/cm?® (d) 3 kg/cm?
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Fig. 13. XRD patterns of produced powder with air pressure at
raw material solution of 30 g/ £ Cu. (a) 0.1 kg/cm® (b) 1 kg/cm®
(¢) 2 kg/cm? (d) 3 kg/cm?
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