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Shape Controlled Synthesis and Optical Property of Co;0,and NiO
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Abstrat: Cobalt oxide and nickel oxide with a special morphology were synthesized by precipitation method, in

those process, oxalic acid was used as the precipitating agent, trisodium phosphate as a morphology directing

agent, different cobalt salts and nickel salts supported Co** and Ni**to form Cos0, and NiO. The products were
characterized by XRD, SEM and UV-Vis spectrum. The results show that in the aid of trisodium phosphate, the

crystal growth of Co;0, is along the one-dimensional direction, while nickel oxide is along dimensional direction.

The band gap of cobalt oxide and nickel oxide which is obtained with the help of Na;PO, has increased than

those of obtained without Na;PO..
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Fig.2 SEM images of samples with different amplifying times synthesized by different cobalt and nickel source reactions of

oxalic acid (a, b) Co(NOy),6H,0; (c, d) Co (CH,COO),-4H,0; (e, f) NiCL-6H,0; (g, h) Ni(CH,CO0),-4H,0
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Fig.3 SEM images of samples with different amplifying times synthesized by different cobalt and nickel source reactions

of oxalic acid and when Na;PO, were selected as morphology-directing agent
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SEJT A A R A X I R R R IE IR Cos0,
s VA 1) B AL B 2 71 8 1 TBC A3 2 T AR ) IER 4 1 AL
i, A S5 AR R R O AR B, AN TR R X
R AN [5]8985BS T e — R D, 7 A 1R = A 1 O
T, AT RERACAR T e — i TR X A R (AR
1 AR A AT [ 5 1], TRIE T R SRl
AR ALK S T7 HOIR RIS
24 FEHIESNEKIEREGESM

YE R p B SR DO AL = Ak AR, HO
oy BRAE AR KRR B 32 AR RST TE SR RN 1 52
W2 & 5 A2 3R 43 53 3 Cos0, Fll NiO 128 47T
WICTEE 47310 (ahw)'=A (ho—E ) T2 & B &R
TINIE 355 10) 350 22 J5 AR A E ARG 2N 55 5 1 550 1) A
BEA RIS, XAl Re2 i T A RDE S 0 ks 51
M, 3X — B4 5 S0k E P — 580, 53 AR Taue 2
(ahv)'=A (hv—E,) "] LIk B3 Y RE 5 B BT 18] B E, {HL
Hh o B RE e T RER b N
B, B2 8172, DRIt 5 AR AT e T 6T I 19 2 A B
FE E, W] LU 3 SMEE (ahw)'=A (ho—E ) 1 22 B L3 43
BRG] A 4 A0 TR B AR ST 15 3 A
A AR AT S B, (H A ASATE sk 1 s, di Rl
JHVAE TCVS TN FR0 9 2% A4 A5 20 10 D 48 = Al LA A 5
N E =118 eV;1.21 eV;E,=1.52 €V;2.05 eV; ZIH
5T Sm il (E,=1.10 eV;1.28 eV;E,=2.28 eV;
2.48 eV)M Ib , 5 75 A5 417 58 ¥ 48 K T ey 32 2 5
A RESEAERERR = BARPEIN R, PR A T AR
Kol o34 B 5] IRl A B R R B A, A AR A



%7 W ik PSR RRIES Cos0, R NiO Y AT 45 45 B ' 2 1 it 1439
a i Nk T NI a - Y;;:;,::;?:m b
—~ —— Without Na;PO: s
El = ; —_
) 3 g 3
8 s 3 e
< = =} -
0 > < =
=] = —g <
2 S z &
< <
200 400 600 800 0.51.01.52.0253.03.54.0455.0 200 400 600 800 0.51.0 1.52.0 2.53.03.54.0 455.0
Wavelength / nm hv/eV Wavelength / nm hv/eV
. ~—— With Na;PO; — With NasPOs c ——With Na;PO: d
—— Without NasPO4 . ——Without NaiPOs — With NaiPOs
_ ~ —— Without Na;PO,
3 B 3 —3
< s s 2
& o &
: % : X
% 3 3 3
172 N~ o ~—
= r\_—__ < v\_l—ﬁ
200 400 600 800 0.51.0 1.52.02.53.03.54.0 45 5.0 200 400 600 800 0.51.0 1.52.02.53.03.54.0 455.0
Wavelength / nm hv/eV Wavelength / nm hv/eV

(a) Co(NO3),+ 6H,0; (b) Co(CH,CO0),-4H,0; () NiCL+6H,0; (d) Ni(CH:CO0),-4H,0

&l 5

TR TR 4% P 15 0 10 5 4~ LI KO 3 % (b~ 22

Fig.5 UV-Vis absorption sepectra of samples obtained by different cobalt and nickel source reaction with oxalic acid

Table 1
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