EOVIECI HBEERMRISEIRE \Vol.45, No.5
2016 4F 5H RARE METAL MATERIALS AND ENGINEERING May 2016

R I 7 FF B2 33 B piT DR 49 X o 2 1B 2 3R £ RO 2 )

EWA L, 4FBEE O H,ABRE, E

== 12

R, ENFE

(1. Rt TR, T ThFH 110142)
2. UTEHNTABEARELLEE, L7 JhFH 110142)

M OE: UARRERETERY (FHSR. LS. MRS AT EAR hH aBmeEniE, HETRNERR

B A7 BRI ] BL B R 3R 40 A SR 50F i) 46 77 400 (A 2

if SEM Al XRD X il 47 40 i) B AN W0 AR BEAT SRAT 20 H7

GERR I, RIS 8 P B A R R AN I T I T s RIR,  FE SR AR &R b HE I B B A R4 S B
WIRFIVER . DL ZERE N BT IS 7E 250 “C/9 MPa [ If F- FEE 2618 T BRI AR 8 15 2 2l (0 A AR K , A R 45 U 2R 48
Il S R LA B s (R B AR 77 (280 °C/14.0 MPad, T LA AL AR AT SR B B 7E 300 "C/20 MPa 158 Il 5 FH i 4% 14

AT R A AR S .
KEER: BRI PE; BAE; Ry
hEES S TG146.1°5; TF123.7°2

XERFRIRAD: A

X E4S: 1002-185X(2016)05-1345-04

EEANE Ry T AR/ RS . HREA
KREEHE S, TEVFZ J7 TH A R DL H LU AR AR LR R 5 A ek
(ITERE, FEMEALT . TEAE A A0 A% B 2 2 A5 0 3 B A A
RIZW R S BT H S B ) kR
WA PGES L A2 -8 P OB JE L K
ok BOl s B DL by ik B A R S B 4H LR 1
%, BEE—ZREM, WEFIEe KHRGE B
B) 3k, T VAR I iR 8 2 FH 2K A S 2 108 SR 7,
EA] IHb XX 4 i) % 68 2 B8 K 1Y) 7 VR AT AE — 8 IR A

AR, G AR R T MR TR A 4
J& Bk 4 8 LAk R 1 1 4. T0 14, Choi 251148 400 C
A1 30 MPa (18 I 5 P 2% A1 71 38 30 A TR ) 4
7 A, (AR R R RATZ], AR TR
o Kim SIS AR AT IR A, DAH I A I S 7
IR FL 7K (400 “C/30 MPa) /i Jiit H il £ 3R 15 T 9K 8 .
Toshihiko 51D Z AR N RTIRY, 1€ 400 “C RIS I
FOKHRER T 9K . S@BIRAEMLL, @ik AKE
B SRR, HO N TR A B A R

TERTHA TAE R, A UREUZHE SR e 9 38 A0 1 8 i 7
HIEE (250 °C/9 MPa) JRIhifil % T B s 4a 14110, 4%
G 1R N U P AN s g A AR R, R A
HAK. EATIARE AR ORI, SEATI A, U
F2 97 55 0 8 I 5 PR B o) % < A R s ik B B R

YisHHEA: 2015-05-15

HEWH: ITA RG34 (20111047, 20121070); T4

F s U st DU I S I SR R, R A
ANTR] PR R 3 T SR 3R AT R A Bk AR P i 2 T, G
PR AN [ AT SR 6 AN [ s B2 26 A1 T 0 ) 6 6 240 508 114
SO, DRNBIE T S Ja 2 B S A S R AR R AR

1 ;X

DM AR CME. WRE(QYN AR 4,
B 2542 ) Rk, SR I 5 77 vk ) 4 B R ARk .
R BR8N 4 4.0 g BRIERTERY NN 150 mL /&
JER M & (GSH-0.15L, B3 346 AL A IR A =D
i, BRSNS, A 40.0 g HEE, n#vE
300 °‘C, #7124 20.0 MPa {4 2.0 h, SRJ5¥HH
AEZRER . B R By, #AE L E 10 min 55O
Sy AR Y, R 2 B KSR Bk, T
80 CHZT TG, 1FBmA™ Y.

K X BHEEATHMX (XRD) (D/max-2200 %4, H
RELZENFD A IAR, W% Cu Ka 5
2, EHIE 40 kV, FH 30 mA, HIEE 29min,
HE L E 20=10=80°, F 14 H1 5% (SEM) (S-4800
FESEM, Hitachi, HZA) W& R K3 .

2 #R5iT
2.1 REREFMEHEIE N

SRR TS NA SRR (LR2012012, LIQ2012034)

TEE= M. =W, 5, 1982 4, 14, PR, PRPHAL TRk TR, 09° LB 110142, Hif: 024-89386239, E-mail:

lishuangming1982@126.com



© 1346 -

Wiy @A RS TR

45 3%

DAL BREE AT IRY), EANIE B &AF T RBL 2.0
h, B3/ XRD Bl WK 1 s, HE 1 TLLE
W, M HEAALEFORAE (230 C/7.5 MPa) i, A
REFR UL M AU, R Al LR KN
Ni(OH)z. 4 I ik 2 s SRS B (250 °C/9.0 MPa;
300 “C/20 MPa) K, ifJ5EeE /1S w8, TR ML 5 Ak
BJRER . (F 20=44.5< 51.8F1 76.4°% 5 H BL 1 45 #L R
(111). (200)F1(222) & i AT ST . B 2 NULZTRER N
AT SX A LEAS AR I 5 FR B 2% 1R T RS 2 h BT AR =i
SEM M} i 2a AT, 7ERMEE . 7R 250 C
/9.0 MPa i}, Firf3 Ni ¥y kL2 %/, %5 200~300 nm,
FIORL 3 AT BRI ) o 21 I SR FE AT 7739 K %2 300 °C
120 MPa Ji5 , 5 43 JUREL 1) %z 4% B 248 K, £ 500~800 nm
(B 2b). PRIHCTE Il 5 FE e o) o B PR o R FE v
fe i = R AR T /ANRLAR R R 3R A, RLTE CRIE B I 7
P Jo e 1 TR, RS T e b i 30 I IR ARG R R AT S o
2.2 RMZFTEAI S0

Kl 3 N LA IR BN AT IKY, fE 300 ‘C/20 MPa T
SN AN [ 1) A5 7= 1 ) XRD Bt . I 3 AT, 34
N 300 C, JEJ1A 20 MPa i, A 0.5, 1.0 Al
2.0 h AT B GG BANER . EIHAEZ 1T, Bk A
FH I B A AR SR IR 30 i 1, %% A R 30 TR 8 R T 4 T 5
WFEVAH . B4 BR &AM, BT AR =W AH BRI SEM
R . B 4nTH, BEHE R R ER, RN
(R RLAR S T 38 O, () R = 0 0 30 A 8 T E R 3 5
TEARF I ERFEAE KN 5], B E . RS
IR R, MBI TE N 0.5 h I, B lkiie K4k
100 nm (& 4a); &M 1.0 h J&, F¥kife3e K H K/
ANy, KLy AT A 200~500 nm (&l 4b); 1 FE 5 ) B
BRI A, oF s ™ A 3R, e DA e ok A%
KN (E 4c),

*-NI V- NiOH) 230 'C/7.5 MPa

Vv
e w

J . 250 'C/9 MPa
)| It

A l 300 ‘C/20 MPa
o

20 30 40 50 60 70 80
201(9

Intensity/a.u.

K1 DLZRRER AT IR A8 A [R) B I 57 PP %A R 82 2.0 h
B3 P=41 XRD & i
Fig.1 XRD patterns of the products prepared using Ni(CH3;COO),

as precursor at different conditions for 2.0 h
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Fig.2 SEM images of the products prepared using Ni(CH3COO);
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Fig.3 XRD patterns of the products prepared using Ni(NOs), as
precursor at 300 ‘C/20 MPa for different time
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Fig.4 SEM images of the products prepared using Ni(NOs), as precursor at 300 ‘C/20 MPa for different time: (a) 0.5 h, (b) 1.0 h, and (c) 2.0 h
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Fig.5 XRD patterns of the samples prepared using different
precursors at 250 ‘C/9 MPa for 2.0 h
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Fig.6 XRD patterns of the samples prepared using different
precursors at 300 ‘C/20 MPa for 2.0 h
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thesis of nickel under supercritical methanol
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Effect of Precursors on Preparation of Ultrafine Nickel
Powder by Supercritical Methanol

Li Shuangming™?, Niu Mingju®, Ge Xin®, Shen Dianxu®, Wang Huan', Li Wenxiu*?, Yu Sansan?
(1. Shenyang University of Chemical Technology, Shenyang 110142, China)
(2. Key Laboratory of Chemical Separation Technology of Liaoning Province, Shenyang 110142, China)

Abstract: Nickel power was synthesized using supercritical methanol with different nickel precursors including NiO, Ni(CH3COO), and
Ni(NOs),. The effects of temperature, pressure, reaction time, and kinds of precursors on the preparation of nickel were investigated. XRD
and SEM were applied to analyze the composition and morphology of the synthesized products. Results show that the reducing capacity of
supercritical methanol is enhanced obviously with the increasing of temperature and pressure, and methanol plays both roles of reaction
medium and reducing agent in the reaction system. Pure ultrafine nickel could be obtained at the supercritical conditions of methanol of
250 /9 MPa using Ni(CH3COO), as precursor. While much higher supercritical conditions of methanol, including temperature (280 <C)
and pressure (14.0 MPa), are needed for Ni(NO3),. When using NiO as precursor, the mixture of Ni and NiO is obtained even at the more
drastic supercritical condition of 300 <C and 20 MPa.
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