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1.2 BEE&E
BARBEGRHES NI L ESRERBEERMGH:
% 1 .% 100mL 0. 2mol/L NiCl, BB A K
BLARFIn#4 % 313K, B pHuuw B X 5.75. RJF,
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AT . REMA 30 mL 1 mol/L NaOH %
Wi, H R R (D) A R & Ni(OH), BB, HEE R
Ksp 20k, nicom, = 5. 48 X107, LM J5 A R pHuux fH
¥ E 6. 64.

NiCl, +2NaOH Ni(OH),+2NaCl (1)

%240 F NaOH A B AR B LU 2
Ni** K R UL 3E, R #E M A B NaOH &, AT it B
Ni** LW BE 2/ 0. 0385 mol/L; A 1 mL/min H 3
FE %0 20 mL 0. 25 mol/L Na,C, O, % , #l & 1
B NPT R R (2) & & NiC,0, - 2H,0 &, HE
EH K sp 298k .nic,0, = 4 X 107, Z i, K & pHuuk 38
nZE 7. 36.

NiCl, +Na,C,0,+2H,0 —

2NaCl+NiC,0, - 2H,0 (2)

%35 EEHER pHuw EN 6.0 FEHGT,
# 0.2mol/L H,C,O, % HE &% pH = | 88 891
BR(EH/W, H A Iwaki 24 &), # A K 5L 8% 4,
Ni(OH), $E il it F 5 R B (3) ~ (6) B H b K
NiC,0, « 2H,0 k.

Ni(OH), ==Ni** +20H" 3)
H,C,0, 2H* +C, 0% 4
Ni** +C, 0%~ +2H,0=—=NiC,0, « 2H,0 (5)
OH™ +H* H,O (6)

H,C,O, %W # i £ B, fT R 4% pH ERE R
EEM KN, BT R (D~ C))HWFBEE AR, X
H, C, O, ¥ ¥ 178 n 328 BE R, (4 R 9 pH EX BB
5 TR EEA, B 0 L, Bert, 7 (3) & i
Em#AT K& pH B3 %, UK, 7% 0 & B
5 pH {HIE [5 {m B8 B E E 89 K/NRRIE b, B I, R

WEEAEER pH E T #fT, RIET NGO, -
2H,0 BR7ERS E MM BT A K.

1.3 BHmRIE

& A SEM(Hitachi S-800) W& R R4 K H
Imagetool B 4 47 8 1+, i@ i 4 & SEM M jr
100 4 A JBRL R B 5 O BE L 90 B BBl 1A b (K
BE/FE); & F XRD (Shimadzu XRD-600, 4 %
Ko) Xt ¥ G 1T VI M % 7E .
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2.1 BERBRHEENE

A 1(a)R% 1 $£HBE Ni(OH), BERHMIER
A. A 1(2) 58 3 XRD 4 R R MY HEA B
# Ni(OH), (JCPDS 14-117), KL $ H H 42 30~
100 nm A ERTE UKL, BURL[E] £ MR 454, B 1(b),
(43144 3 £ mA H,C,0O, ¥ 20,40 min J5,
#1789 NiC,0, » 2H,O Jikify SEM B 5. & 1(b),
(¢) X M@ 3 XRD 4 #f & 8, B H,C,O, fm A,
Ni(OH), BB Z# i %, E 40 min 5, ERELEL
% o B NiC,0; - 2H,0(JCPDS25-0281). B 1(b) ik
FH, KERRBREAELEKIESHE Ni(OH), #
RT3 @ e T BURLE . X B 1(c) BT 7R # & PR
1t 2 h J5, 3 SEM 1 XRD 4 #r 3k 81 . 8 K kL 9 2
RERKEHNEETH ULELHRERERY,
NiC. O, + 2H,O ¥ KT M 89 VL 2 4 5 fig- 1 45 &
(Dissolution-Recrystallization ), #l & (3) ~ (6)
BiR.

500 nm

B EERMTHMN SEME L
(a) A NaOH B # /5 ; (D) MA H.C, O, ¥ 20min JF; () fMA H.C. O, ¥ 40min J7
Fig.1 SEM photographs of precipitates under control conditions

(a) after adding NaOH solution; (b),(c) after adding H,C, O, solution for 20 and 40 min,respectively
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2.2 BERMRIA on
B & OB KT S I 2 . B 2(b) R «-NiC,0, * 2H.0
E 1R &b # 3K 44 Imagetool, ¥} B 2 (a) & 89 BUORLH 4T -
W, LA R4 B8 40 1 0 1 R R S . I 2
=, BRI N BT , ST K E AR e f 4 51 E 402
J106°F 74°, BN K O MER L, THESH B 002
BBV B EAR, MR DR, d\ Oi‘_m 523
20 30

%f Imagetool W & &5 RH#THITALEB B,
EAGTHENRABPREEEAZAKFHEN
0.32 pm, R FEHEN 0.65 pm, FAK EGHEHH
HAE (/DR 0.49, % B & 5% 31R 2, BME 0. 5.

& 3 J il & & NiC,O, » 2H,O FH # XRD
A. 3 i%,‘ﬂ%%#ﬁﬁ o« ® NiC,0, - 2H,0
(JCPDS 25-281), J& 8 #} (Monoclinic) & &, a =
1.1775X107° m,5=15. 333 X 107 m, c=19. 833 X
107*°m,p=127. 2°.

T & %K SEM B B & 100 BB A9 R 42 , BT 18
HERLH BB KR ERR S HE, A 4 Fix.
4 B, By R 89 2R BE R 0. 65um, B 43 7 78
4 0.45~0.90 pm. RFEAEHERITHE , KL 8HHE
?gﬁ‘ o(o =D84.13/D50)Ej‘7 1. 2293‘2%%& 1.2 ﬁ
ﬁﬁ%#ﬁ%%ﬁ*%iﬁ&ﬁ&ﬂ.
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(a) SEM & 1 ; (b) R SR B A
Fig.2 Morphology of powders
(a) SEM photographs;
(b) Schematic diagram of typical particle morphology
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Fig.3 XRD pattern of powder prepared under control condi-

tions
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Fig.4 Size distribution of powders
2.3 BREKEWE

7 1.2 AR B9 4 P, SN IR BE 4 B B
293K #1 333K # T RAK, FH BB RELHMAE 5
Fim. BARESERSHENEIHERTITE L

55%1 KW, BEMPRENERSHEY
BERKEW. HEEF B A R B K BB
B BSERARBET . BREHHIIZLE,
B 28K AT . ZHKSHERH HLEG/DEX,
s8R BRI, M 7E 313K 1 333K T, HEHH
0.5 £%.

£ BENBEREKRNEHKWE
Table 1 Effect of temperatures on morphology and size of powders prepared

T/K  ERBBRMASEHE/mn BEABHEE/um  Di/pm b/l o

293 136 0.21~0, 37 0. 30 0.70 1.17
313 70 0. 45~0. 90 0. 65 0.50 1.22
333 33 0.97~2, 06 1. 36 0.53 1.30




162 OB B R S5 N A

2011

B5 AFIEE TSN SEM BA
Fig.5 SEM photographs of powders prepared at different temperatures

3 &5 it

(1 K EBR BB K BB TE AL K % -5
g BREYES, THEBNERIRMETHS
Ak BREKSEEF,NI(OH), BR A EE
NiC, O, « 2H, O BB R, — F EE R Ni** B “ %
BR”, 55—, &3 T B BB R A9 1R A

DESBK W& BERNHI « B NiC,O, -
2H, 0, BB H¥ B EENFX LA 55Kk 74
106°. MR MBESHMBEEN 0. 45~0. 90 ym,
Dy, =0. 65 um, B4 EHEHHRH 1. 22.

HBREXBR KR SR ESFRAEW. b
IR BE F+ %, B AR BE 38 K, B 0 B HE R A IR B R K
B By R BURL B E BRTE .
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Preparation of mono-dispersed rhombohedra-type nickel
oxalate dehydrate by a gel-sol process

XU Yi' ,LIU Zhihong®
1. Dan Xia Smelter ,Shenzhen Zhongjin Lingnan Nonfemet Co. LTD.Renhua 512300.China;
2. College of Metallurgical Science and Engineering . Central South University ,Changsha 410083 .China

Abstract: Monodisperse nickel oxalate dihydrate powders of rhombohedron morphology were prepared
from condensed Ni{OH), precursor by the novel gel-sol process. The morphologies and formation mecha-
nism of the particles prepared were investigated by SEM, XRD and Imagetool software, and the results
showed that by controlling appropriate conditions, nickel oxalate dehydrate particles grew equably at a
lower super saturation through dissolution-recrystallization process. With the increase of temperature, the
size of the powders increased, accompanied with the decrease of their mono-dispersity. At a lower temper-
ature, the morphology of the powders was similar to spheroid. The powders made at 313 K were in the
form of a type NiC,0, » 2H,0 with a size range of 0. 45-0. 90 pm.

Key words: preparation;nickel oxalate dehydrate;gel-sol process; rhombohedron morphology



