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Synthesis of CuQO from organic-inorganic hybrid
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Abstract CuO has been synthesized using the layered organic-inorganic hybrids, Cu,(OH),(CH,COO)-H,0 as precursor.
The simple thermal decomposition of Cu,(OH),(CH,COO)-H,0 is used without any external organic templates. This
method provides large-scale production at a low cost of the single-crystalline CuQ particles. The morphology of CuO
aggregated particles is strongly dependent on structure of the precursor.

Key words CuO, Organic-inorganic hybrid precursor

#7157 SFEAZFE Cu0 34

SigE, AME, I
=St shetat, Mg, 140-714
(2005 7€ 26Y HT)

(2005 99 44 AARSER)

of =4} Fxo #71-%7] B 24 Cuy(OH)(CH,CO0) * H,OS ATA R AR&sle] Cu0ZE FAstgc). 989 o
S C

CuOE 1.2eVe w 7FHA(band gap)e 7H2 p-& ke
Ao]al, oA A 2AEA, Ful, AFAA] Fo d
2 S8E StHi-3]. HAZole ueke el Cuo
ol digh AFrE gasl Q=L JATH4-8) T
(template method), &4 3 (sol-gel method), -§viE™H
(solvothermal method) 5% 72 o8 PIBE ARESH
aLogdTH9-12]. 2y ol WEES Ade Zegt
Bt A adAY, AE 219 vAsh 2719
Halo] wetA AAHE CuO YAkel =717 W3lct ul
A Zhgk e g Cu0E tH A4t 7] ek
TRH o F7) FoIM ATAE BE(thermal decom-
position) AlAA CuOS e wWhdo] 74 falsitt.
et dnke® 2eM dESE ATIAY AskE
AAAN F AdSHES EE FE rlolag A7) |

*Corresponding author

Tel: +82-2-709-2409

Fax: +82-2-792-9269

E-mail: ydhuh@dankook.ac.kr

u,(OH);(CH;C00) H,09] &3] S AHESitt o Wi Ade MHos @
He Aot $3E Cuo §Ae e d7A e T2 2 S weth

l
TH13-15]. fi7leol&s F718bE S AUAIAA
dojdl B4 #7171 24 T 2
A Fxells 2 Webh glol f718tgkE]
wetA FriskebEe) fol gsta At At {71
si=e] 7heol 7hedt fad 4de =
53 247 7kl dok wRk oz )R] &
T oA S o] WMo &4 JE € 4
et et f71-771 9 A E
gt 2718 w5 dskee de g Ak o] =2
ME Cu0 P HrAlE 33 25 7KL e
F71-%7] H3 2420 Cuy(OH),(CH,COO) * H,0E Al
&ttt o] SigEe deoe Faksoled oHE
Ak ojzel e ol AFHWN I TRE A



194 Young-Duk Huh, Seok-Soon Kweon and Won-Kwen Kuk

T glth 2 ol2e) FEE opHEA olee] oA
we) Dol QA dek. o 3B 32+ A A
 OPHE ol2e] Aol 22 EAch by I
e B BHE Cuo YAl Fesh 8 e
Cuy(OH),(CH,CO0) - H,09) T8 932 WA 8 7
o,

2AI

LAl H e

o-

i

Cu(CH,COO0), - H,0= Aldrich A2k AM231sic)
Cuy(OH)(CH;CO0) * H,0 3I5+E-2 0.1 M2 Cu(CH,COO0),
H,0 84100 m)] 0.1 M NaOH &U(100 ml)$
3947 MH3] wrksle] gk FE] o] 2o] Aty
= AL W] S8 10°CE fAlskaAM A6
b ANEE FHRFE Mo UM o)z AE &
F2ollM AZAH

XA 3d 242 SIMENS Diffractometer D5000:S
o] 83ttt AMgH FAFHS Cu Koo, 23 Hes=
260 =2~80°2 3T}, Cu,(OH),(CH,CO0) « H,0 313H&
& RN ST 222 Cuo AAES XA
314 242 Cuy(OH),(CH,CO0) - H,0 F3E-2 600°C
oM 1AIZE FRF EE3 AAA de T AFLoM 24
Sttt 2% ®glel] wE 3§ FAMEE st
of {3l 2xeot el it A8E A7) % 4 =%
T41(TGA, thermogravimetric analysis, STA Instruments
TGA 2050y Aslsirt. sHHEe] HW 30 ¥4
AL H2F9] 7 (SEM, sacnning electron microscope,
Philips XL30 ESEM-FEG)2 A}&-3}3ith. shgtEo] |
= FEAEAS oFE CHN 24 247)(CE
Instrument EA 1112 series)& AR&-3le] &elslgdct.

3. 40 o D&

Cu,(OH);(CH,COO0) * H,0 3E2 Cu(CH,CO0), -
H,O F&d°] NaOH 848 FE8E 1: 12 £F3}
o F4S 3Tk Cuy(OH),(CH,COO) - H,0 3}3HE9
Al OH®} CH,COO ¢ H|&o] 3:101x%, TAS &
W= NaOHE #F7Bsle 42 OH9} CH,CO0™Y H]go]
1112 & o 4o 71 & =30t £, Cu(CH,CO0), -
H,0E NaOHe| H]six| Zaks Hristed 98- A7l
y[HkE-E21 Cu(CH,CO0), - H,O= E& Ao] FHA A|A
Bt elo]e galo] 60°CollM . A AkelElmg g
oj22] A3lE WAF] 3 10°CE FAEEA TS
SIlth Fig. 12 A2olA 783 Cuy(OH)(CH,COO) -
H,O slgtEe] 2 X 313 23Ef3 Miller index

(001)
8
z
S (002)
= ! J (003)
s 10 15 20 25 30

20

Fig. 1. XRD patterns and Miller indices of Cu,(OH),(CH,COO) -
H,0.
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Fig. 2. Schematic structure illustration of Cu,(OH),(CH,CQOOQ)
H.O. .



Synthesis of CuO from organic-inorganic hybrid 195

Fejol FAlslh. SuiE ] ol AHSmA A
40H + 2CH,COO® 50H + CH,COO™] 2¢Jsir <F
7+ v1E7 FelE 7 Eo18]. &, 7 e,
Cu(OH),2] Z/3+z9] ¢dFEo] CH;CO0 °]&0= A
g Aolrk et g4t o|zke] Agte] A=
2 Cuy(OH)y(CH,COO) - H20 3}3E0] 2319 T+
25 7 £ A "o m2b  Cuy(OH),(CH,COO) -
H,0 832 Axst 2399 #dtz2E 7L o
O FASP|7E AR o EAbelR 0B o
Z 7144 "tk Cuy(OH),(CH,COO0) - H,0 339 &
Alole] AdE CH,COO™ o9 Zojvtg ZojAAl |
o}, Cu,(OH),(CH;COO0) * H,0 31gH&E9] /Ml +x
£ Fig. 29 YJERASIT). Fig. 32 Y FRE R
Cu,(OH),(CH,CO0) + H,0 3}3H=2] SEM ARzlo|t},
Fig. 4= Cu,(OH),(CH,CO0)-H,0 3&E2] TGA
Aot} 120°C ol3lollM= FAIL] e F <ol A
" E 2 wAuphie A4S oudtt 282 250°C

[ I N S

5.00um

SHC 15.0kV 12.0mm x5.00k 7/11/2005

Fig. 3. SEM image of Cuy(OH),(CH,COO0) - H,0.
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Fig. 4. TGA curve of Cuy(OH),(CH,CO0) - H,0.
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Fig. 5. XRD patterns and Miller indices of CuQO obtained from
Cu,(OH),(CH,COO0) - H,0 by the thermal treatment at 600°C.
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Fig. 6. SEM images of CuO obtained from Cu,(OH),(CH;COO)"
H,O by the thermal treatment at 600°C.
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