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Electrochemical Synthesis of Zinc Complexes and Preparation
of Nane-sized ZnO
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Abstract Zinc complexes were directly prepared by using zinc metal as sacrificing anode in a cell without
separating the cathode and anode spaces. The products were characterized by using FFFIR, NMR and Raman
spectroscpy. The influence of temperature and conductive additives on product yield was also investigated. The
study shows tha direct electrochemical preparation of zinc complexes such as Zn( acac)2, Zn( OEt)2(acac)2
and Zn( OBu) 2( acac) 2 has high current efficiency and electrolysis yield than that of Zn( OR)2. Furthermore,
these zinc complexes have high purity and can be directly used as sol-gel precursor for preparation of nanometer
7Zn0. Fxperimental results show that controlling temperature in the range of 50~ 60 C, selecting RaNBr as
onductive additives and preventing zinc anode from being covered by electrochemical products can improve
produd yield. The study also shows that nane-sized ZnO prepared by this method has monoclinic structure with
a narrow size distribution of 5—10 nm.
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Figure 1  Raman spectrum of electrochemical product of

Zn( OEY) »(acac) »



2066

Vol. 60, 2002

& 5.38(s, 2H), 3.62 (q, J= 7.8 Hz, 4H), 2.04
(s, 6H), 1.37 (s, 6H), 1.12 (t, J= 7.2 Hz, 6H),
[ 12] Ti(OEt)2( acac) 2
) Ti(OEt) -
(acac)2
Zn( acac) o OCoH5s) 2.
1

2960, 2930, 2870 cm” '
, 1465, 1370 an™ '
, 1135, 1014 cm™ ' n—0—C
C—0 ,700 an” Zn—0
(s 1560, 1517 cm™ '
C=0 C=C

C—H

1

[11,13]

[14]

100% ,

Anode: Zn + EtOH + Hacac + Br - e

1

— Zn(ORt) . (acac) , Br;
Cathode: Zn( OEt) . ( acac),Br:+ Hacac + ROH + e
— 7Zn(OEt) m(acac) n

BusNClO4, BusNC1, BusNBr, BusNBF4,
NaBr, NH4Br NH4Cl ,20 C
10°~10*Q 'ean™ !, 70 C 1072~
1070 'ean” !,
, 25~60C
, 0~ & C ,
0~ 60 C BusNBEr,
BuwNBFs  NaBr, ,  NH4C],
NH4Br, NH4Cl 0.6~2.0A 1h
. s , BuaN-*
Br, EusN*Br
2.2 Zn0
Zn( Ok )2 (acac) 2 7Zn( OBu) »
(acac) 2 700, Ir
(OBu) 2( acac) 2 )
.2 Zn( OEt) »(acac) 2
7n0 XRD 350,
600 C (002), (101), (100)
(JCPDS Card No: 36 1451) (1)

Table1 Eledrochemical preparation of zinc complexes and characteristics of products

) IR (V/ em™ )
\% A h % %  [(A*m)
2964, 2879, 1480,
7n 30 0.18 5 Zn(OFEt) , 34 35.4 180
1347, 1024, 640
2947, 2920, 2889; 1395, 1265;
Zn 30 0.18 3 Zn(OBu) 2 20 23.6 180
1072, 1024; 934, 756, 625, 478
2998, 2975; 1599, 1518; 1420,
7n 5 0.4 3 Zn(acac), 150 97.6 400
1265; 1191, 1017; 932, 770, 658
2975, 2842; 1598, 1527; 1459,
7n 10 0.35 6 Zn(OEt)s(acac)z 120 85.7 350
1406; 1262, 1019; 764, 669
2970, 2871; 1591, 1517; 1396,
/n 10 0.35 8  Zn(OBu)( acac) 2 98 70.3 350

1258; 1094, 1022; 923, 799, 652
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Figure 2 XRD specira of nane-sized ZnO powder
a—calcined at 350 C; b—calcined at 600 C
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Figure 3 Raman spectra of nane-sized ZnO powder
a—calcined at 350°C; b—calcined at 600 C
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Figure 4 TEM photographs of nane-sized ZnO powder
a—calcined at 350 C; b—calcined at 600 C

, 50~ 60 C,

2

2

Zn(acac)2, Zn(OEt)2(acac)2, Zn(OBu)2( acac) 2

/n( OEt)2, Zn(OBu), Zn (OEt) ~
(acac) 2 120% ,
- Zn0 Zn( OEt)
(acac) 2 /n0 600 C
, 5~ 10 nm
Ref erences

1 Hotchandani S.; Kamat, P. V. J. Electrochem. Soc.
1991, 113, 2826.

2 Sakoham, S.; Tickazen, L. D.; Aanderson, M. A. J.
Phys. Chem. 1992, 96, 11086.

3  Harada, K.; Asakura, K.; Ueki, Y. J. Phys.
1992, 96, 9730.

4 Messing G. L.; Minehan, W. T. Ngpon Seramikkusu
Kyokai Gakyutsu Ronbunshi 1991, 99, 1036.

5 Fujika, K.; Masuda, K.; Miszawa, S. Bull. Chem. Soc.
Jon. 1992, 65, 2270.

6 Nakajima, T.; Nakagama, S.; Mishima, S. Nipon Kagaku
Kaishi 1993, 1029.

Chem.

7 Tsuchiya, T.; Kitagima, S. J. Mater. Sa. 1993, 27,
2713.
8 Bradleyy, D. C.; Mehwtwa, R. C. Metd Alkoxides,

Academic Press, London, 1978, p. 145.



2068

Vol. 60, 2002

9 Banait, J. S.; Pahil, P. K. Synth. React. Inorg. Met.-

10

12

Org. Chem. 1986, 16, 1865.

Zhou, X~F.; Chu, D.-B.; Lin, C~]J. Acta Phys.—Chim.
Sin. 2001, 17, 367 (in Chinese).

( , , , BREALEF IR, 2001, 17,
367.)

Bamanwal, B. P.; Méhrotra Ram, C. Transition Met. Chem.
1978, 3. 220.

Errington, J. R.; John, R.; William, C. Polyhedron 1998,
17, 659.

13

14

15

16

Masahiro, T.; Junko, W.; Toshifumi, M. J. SokGel Sci.
Technol. 1999, 15, 93.

Zhou, X~F.; Chu, D-B.; Lin, C~J. Acta Cim. Sinica
2000, 58, 1327 (in Chinese) .

( ) ,
1327.)

Misunobu I.; Yoichi,
1997, 16, 1503.
Doeuff, S.; Henty, M. ; Sanchez, C.; Livage, J. J. Non
Gryst. Solids 1987, 89, 206.

, R F AR, 2000, 58,

I.; Seishiro, 1. J. Mater. Leit.

(A0204087 PAN, B. F.; LING, J.)



November 2002 Graphical Abstract VI
Studies on the Preparation, Structure and HO RO
)
Bioactivity of CM- AbPS on OR

DENG, Le-Hua TIAN, GengYuan

Acta Chimica Sinica 2002, 60 (11), 2049

CICH;COOH r
HO 0 o —— = RO 1 o
HO NaOH-H-0. A RO
O" OR

R=H or CH,COONa

AbPS was carboxymethylated by CICH,QOOH in aqueous NaOH and the gross
products were purified by successive DEAE- Cellulose and Sephadex G-25 column
chromatagraphy to yield homogeneous carboxymethylated products ( CM- AbPS) ,
which were detected by high performance liquid chromatography (HPLC) and
capillary electrophoresis (CE). By the methylation method and GG MS analysis,
the distribution of carboxymethyl groups in the sugar backbone of CM-AbPS was
sudied, and it is concluded that the carboxymethyl groups mainly distributed in
the 4 position of the fructofurancse of sugar backbone. The product has ant+ tumor

aclivity.

Generation and Reaction of Triplet Bis(2, 6
dimethy} 4 methoxyphenyl ) carbene
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Bis(2, 6 dimethy}+4-methoxyphenyl) carbene ( 2¢) shows rather high reactivity and
unstability than 2a and 2b owing to the strongly electron- donating methoxy group at
the para position, and it decays besides dimerization to form tetra( aryl) ethylene
(3c) orattacks at an o-methyl group to afford 1, 2 dihydrobenzocyclobutenes (4¢)
like 2a and 2b, and also generates 3, 6-dimethoxy 1, 4a, & trimethyt4a, 16-
dihydwanthracene (5¢) and 2, 3-di (2, 6-dimethyt 4 methoxybenzyl)-3, 3-
dimethyt5, 5-dimethoxystilbene (6¢) by atacking on the o-methyl goup in
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