10 9] T
CHINESE JOURNAL OF INORGANIC CHEMISTRY

2006 4 10 J

Vol.22 No.10
Oct., 2006

¥ il

-gv\%\/-‘/\%\/-‘f\%\?

5L 4f

L\‘f-\‘f-\/-tf\‘f-\%r2‘

RREIE BB NIO KM AR

x &

KW, AALE, 90K R SRR
HESES. 06148173 XERARIRED . A

DR T
(REXFIF R AT

RIE RIE

100084)

X EHS: 1001-4861(2006)10-1874-05

Synthesis of NiO Nano-crystal Powders by Molten Salt Method
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Abstract: NiO nano-crystal powders with cubic structure were synthesized by molten salt method. The

synthesized materials were characterized by XRD, TEM, N, adsorption-desorption and TG, etc. Not only are the

eminent characters of weak agglomeration, narrow distribution and fine crystalline configuration, but the average

crystal sizes of synthesized NiO powders could be efficiently controlled from 10 nm to 100 nm by changing the

calcination conditions, such as calcination temperature, calcination time, and proportion of molten salt KNOs.

Molten salt method is technologically easy and cheap, for the production of NiO nano-crystal powders in

industrial scale.

Key words: NiO; nano-crystal; molten salt method; weak agglomeration

YRR BH L ) SR A0 K S A A R G, B R
GURBHHAE S WS ABE m HR T AR D RE g K
R SR AL R4 T T SE PO B A S A gl K Uk
(1~100 nm) A< B ELA7 %2 W i B% 3 &0 7 R
BYONE | T RN 22 gk R PR AR R A 9 H 2R
FRE )2 K yE M E

NiO B3 A & —Fh 2 Tk J5URE 40K Nio K
R 20 B ERE, g2 W AR AR B
5 AR R A 1218 AR R SR U0 R P b 02 o G
PRSI R B 2 YA 98 4, H ATAN K NiO F A
OB £ T R R 2| BEA T AH I R bR
1200 Al 2 P UE 0 R A AL g R 4
EPOSE o i AR DT I O VA AT B AR A
e B Tl AR AT RB A 5 (0 k 2= DTV vL H H A AR

Wi H 3% .2006-04-27, Wz Bk H 1 . 2006-08-10,

B AR B BR R AR o A AN K 38 ) S
S TA T TR R RR Ok
A) e P RO ELURLEE A #2 A 48K NiO R , AR T
R R0 A 6 A% B | T 25 5 B0 A0 s R vk Pk AT
i,
1 KIWES
1.1 NiOZRBRME K

Sr I E 0.5 mol - L7 ¥ 19 Ni(NOs), I K,C,0,4
VR TE SRR B PR AT 2218 K 200 mL 1
K,C,0, % Wi A % 180 mL 1Y Ni(NOs), W, LR
TE KyC0, F ki, A5 Ni2* 78 3 UL Ve 5 15 0 3 I W7
AR MRS PERRAL SN 3 b, Bk O 43 R0
VE , 7€ 80 CHERE th 38 4 T 1 A5 B B AR ;K AT 1A 5

&K H AR 24 (No.90410002) , “973 i H (No.2002CB211803) % B3 H

IR N, E-mail ; qiuxp@mail tsinghua.edu.cn

SfEE L E @ 25 & Wk B BLUTRR I WESE U 1] GOR MR A RETT R A



%10 M T S A A NIO 44K B . 1875 -
£ KNO; F2 BN A 19 NitK ) 2 1 42 B (1:1~1:9) 78 53
WEE IR AN, I 7EAS [A)RLEE (500~800 °C) T #4745 62 =2 |z
WRE LA LB K80 vk ik G I8 s T, BRIl 45 T g
9 1 NiO 90R = j { )
1.2 MERRLE < ) @

£ H A % D/max-RB B! X 9 £k #i7 55 1% & g

L . E A A A©
# 47 XRD Mk (Cu ¥ ,Ka,A=0.154 06 nm,40 kV,
20 mA),20 i 5°~90°, FAHHE N 6°-min! 5L JLJL A A a® |
1°-min™'; 7E Quantachrome NOVA 4000 % &5 5 [ 5 L I @
Lo T 5 LB A AT AL -, RLN, A BRI B o = & - &

JE BET R, fERE PA 2050 #4553 Hr K1
& s R AR A FHE R A 15 °Comin™, FHETE
il k1 50~850 °C; FEdh iU 5 H] Hitachi H-800 %!
75 ST L B (TEM)HE AT R AIE

2 HR5HE

2.1 KERBE NO &M

P K,C,0, VR TTTE R KNO; & ER  NisK 9
o ) & BT E O 1:3, 43 SITE 500,600,700 F1 800
Clail FRE 3 h RIS NiO 90kGs . B 1
R AT BE R B g NiO S i 9 XRD & HT KT 1
AL UL TS NiO B di b 7 5 A H: XRD I 1 i FL
R AAEAE e 24 g UL AR 8] T 5 — 57 5 A Y
NiO Gl s 5 1715 B % D Tk B ) N BT T 3, NGO ol i ) 06
S AN DRI 3G T, 2 0 T S T IR /0N | U NGO B Y
AN €2 N TS D1

PL NiO 78 i (220) 1 XF . XRD W bk 1 1) H
Scherrer A AG A H R RS, 1 PS8 fokr
R8s, e 1 nl WL Bl b R % 8 TH =5 NiO

4

(b) 600 C
[ 2 OR[ERE BRI T BT 18 Nio fdh i TEM 1%
Fig.2 TEM images of NiO micro-crystals calcined at different temperatures
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Fig.1 XRD patterns of NiO micro-crystals calcined

under different temperatures
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Table 1 Calculated crystal sizes of NiO materials
Calcination temp. / °C 500 600 700 800
Crystalline size / nm 22.6 29.1 42.8 63.9
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Fig.3 XRD patterns of NiO micro-crystals obtained with

different molar ratios of Ni to molten salt KNO,
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Fig.4 TEM images of NiO micro-crystals obtained with different ratios of Ni to molten salt KNO,
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Fig.5 XRD patterns of NiO micro-crystals obtained with

different calcination time
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Fig.6 TEM images of NiO micro-crystals obtained with

different calcination time
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