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Abstract The copper oxide nano powders were synthesized by levitational gas condensation(LGC) method,
and their high heterogeneous catalytic effects of oxidation of 2,3,5-trimethyl-1,4- hydroquinone (TMHQ) and cat-
alase activity were studied. The observation of transmission electron microscopy (TEM) shows that most of these

nano powders are uniform in size, with the average particle size of 35 nm. The nano powder consists of mainly
Cu,0, but it is aged to CuO phase. The catalytic effect which was clarified by oxidation of TMHQ and catalase
depends on the amount of cuprite phase and the particle size.
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Table 1. The composition of nano-copper oxides for the
reaction of TMHQ oxidative dehydrogenation

Phase composition, wt.%

Sample number

Cu Cu-O CuO
D - 100
® - 15 85
® 4.5 67.5 28
@ 20 62 18
® 17.7 70.7 11.7
® 99 1
@ - 100
1 99
@ 0.7 97.2
0.5 93.5 6
@ 24.1 70.6 53
@ 5.4 88.4 6.2
@ 16 80.8 3.1
@ 20 74.1
@ 10 80-82 8
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Fig. 1(a) X-ray diffraction pattern of nano-powder
obtained in an oxygen-free medium with coherent size of
BCS and (b) TEM images of Cu,0 nano particles in dark
field.

TMQ>99,5%): ¥

Absh wbSF @A HE TMQE  complex-
quinhydronel=a} QXA o]-8H= 242 X3pIR|A|
AZ Goll o] g=rH?, vixirdol 23t AbsfubS-Al
Fuljql FEAbskE 27 Sk whE-Eel TMHQ
o] 2712 ol A ehdel. Wil vix 2
o] Absjoke ubgolA ALJA)FIL 43 AR
T™MQ9] %% &A%} 13 2= TMHQ A3} uks-
J A vehl= Kinetic L2 LGCE A|Z31 of
AR Sl AR D& TMHQR! AR3bg.)

Pale] Eof EX - 67
80
B Experimental curve
70 F QO - Oxidation with nanopowder
sof
- .
3 | Ny
g 50 ‘;\
E
put | .
g 40 .
= N
=
30 | “-,\
20} -
10 1 1 1 1 !
5 10 15 20 25 30
Time (Min.)

Fig. 2. Kinetic curves of TMHQ oxidation in presence of
nano-sample (Cu,0) with average size of 35 nm synthe-
sized by LGC method.

Zul2 o] 85l U TMHQS AHioke el
Absh uREA oA Hbge] FA3] A=Y} 158
o] AW Holgl: TMHQYe| UAHAE A4t
o] Yehd& oF 4 gt TMQURS 2717kl do}
2 TMHQ%S Wil 48 4= v
FeAEE B2 F Cu 78%St Cu,0 22%5 %
gl Aol E9 2SS vehiA iR S,
lfx Hioﬂ AbsbrElZE EAEA] ghom AlslE Mo
E OEE Fejigde] EAse AlEe FUEAES
EOW %%—3— Aoz o= Fuj@Ade] 48 Cutd
oM et Ze] ofde} vk AMRE B F
Cu(®}h Cu(ll) AFSHE e 2E3he AYS &
& 5 glgdrt a3 32 ® gl Rl Ve
o] CuOf}t Cu,0 FAH|e] @& TMHQS| ARsHd
22 Vel W Aolu}h, 2 RE] v Ruate] 2
Auje} Z7)el e} o3t o] Al 2FeE vy
S I & sl
2% 10 O sol-ge 2= AEF CuOolH
@ A7) AZ3 v Een o]
9 Eo 842 vle|2E 27]9] CuOREE AME-
3= 7] odERl Fvl EAHEGE vfg @2 3
< Bk OF 2= @GR ol5E B9 i
2 vlo)aE 37)9) Cu0 UL AM3lE 7]1E9)

Vol. 12, No. 1, 2005



68 dodd - AE8 - oA - ot

04
10

5 03F. ®11
E Le Theoritical curve
c \ of TMHQ oxidation
o
®
S o2
5 2e
©
e
T
£

0.1 14

0.0 L 1 L

0.0 02 0.4 0.6 0.8 10

Molar fraction of CuQ

Fig. 3. Dependance of TMHQ conversion as a function of
composition of nano-powders. The weight of samples is 1
mmol.
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Table 2. Catalase activity of Copper oxides nano samples
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Sample

H,0, conversion

Yo(molar)
(@ CuO (received by hydrolysis) 10.4
) CuO (Commercial) 10.1
‘¢: Cu(OH),(Commercial) 39.8
(@ SDP CuO (by electroexplosion, CuO 85%, Cu,0-15% average particle size 90 nm) 20.7
> Samples, obtained by gas-phase method (as-prepared ~99% Cu,0, average particle size 88 nm 577
T Samples, obtained by gas-phase method (as-prepared ~99% Cu,O, average particle size 35 nm) 98.9
& (aged 7 days) 39.8
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