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Preparation of Sm,Fe,; alloy precursor by chemical
coprecipitation-decomposition method

XUE Ping, TIAN Qing-hua, GUO Xue-yi

(School of Metallurgical Science & Engineering, Central South University, Changsha 410083, China)

Abstract: SmyFe; alloy precursor was prepared by chemical co-precipitation and heat decomposition method. A variety
of factors influencing the particle size and morphology such as solution pH value, reactant concentration, reaction
temperature and aging time were investigated. The reaction temperature and time of calcination and deoxidization
beforehand by hydrogen gas which influenced the product state were analyzed, and the optimum conditions were also
determined using infrared spectrum, XRD and SEM. The results show that the component of the precursor is accurate, the
mole ratio of Sm and Fe is 2:17, the structure is integral and the particle size is well distributed. It can meet the
requirements of being the precursor of the magnetic material.
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Table 1 Experimental range of factors

Factors Range

pH value in solution 1.5-3.5
Concentration of Fe ion/(mol-L ™) 0.43-1.70
Concentration of Sm ion/(mol-L ") 0.05-0.20

Reaction temperature/C 10-60

Aging time/min 0-120
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Fig.1 Relationship between pH value and mean diameter
(Temperature: 25°C, [SmCl;]=0.05 mol/L, [FeCl,]=0.43 mol/L,
[C,03 1=1.0 mol/L, Aging time: 75 min)
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Fig.2 Relationship between different metal ion concentration
and mean diameter (pH=3.0, Temperature: 25 °C ,

[C,0271=1.0 mol/L, Aging time: 75 min)
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Fig.3 Relationship between temperature and mean diameter
(pH=3.0, [SmCl5]=0.05 mol/L, [FeCl,]=0.43 mol/L, [ C,02" ]=

1.0 mol/L, Aging time: 75 min)
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Fig.4 Relationship between aging time and mean diameter
(pH=3.0, Temperature: 25 C, [SmCl;]=0.05mol/L, [FeCl,]=
0.43 mol/L, [ C,02” ]=1.0 mol/L)
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Fig.5 X-ray diffraction spectra of precipitate
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Fig.6 Infrared spectrum analysis of precipitate
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Fig.9 XRD patterns of precipitate at different temperatures
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Fig.10 XRD patterns of precipitate at different reaction times
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XRD patterns of precipitate at different reduction

temperatures
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Fig.12 XRD patterns of precipitate at different hydrogen

reaction times

24 ZEXW

R Bkt g tE, Bl pH=3.0, fEEHHE,
25 °C, [SmCl3]=0.05 mol/L, [FeCl,]=0.43 mol/L,
BRAGIS A1 4 75 min, MBEGe A 7] 43724 600 °C Al
2 h, Z0E R BRI R 650 CHI 2 h, #EAT—
Y58, H SEM B4 w13 fros. ol LR H,

o T

13 ZILJ55 ) SEM &
Fig.13 SEM micrograph of reduction product

PR BRI, A, Bk 5 2 ALK,
SEAAT G A B YU N K .

3 #ig

SmyFe; R R LK =4 it 2L 1) e £ 52 56 4% 1F
Wik pH & 3.0, fEERLFE, %4 25 °C, [SmCl3]=0.05
mol/L, [FeCl,]=0.43 mol/L, [C,03 1=1.0 mol/L, [k
ABIN ] 28 75 min, HBcbeil BEFTIN ) 23 710 24 600 C A1 2
h, S0 JU RIS TR] 8 650 C A 2 he 7RI
SR AAE RS SmoFeyr & S RTIRAARIIRIAR/AN, 4340
B5], SPEIRIAR N 4~8 um, RiAR S ATE R 1~12 pm,
DUPE 5 I B R TE B R R HOIRFIZEBRR, Ao
J¥, BATE, SRR TINA SRS M DT AR KA ¢
R T UTER RGN, FUREmA sy, 22 1UIR,
XA TG 2238 S U N4 SmoFe; 542

REFERENCES

[1] COEY J M D, SUN Hong. Improved magnetic properties by
treatment of iron-based rare earth intermetallic compounds in
ammonia[J]. Magnetism and Magnetic Materials, 1990, 87(3):
251-254.

[2] FUKUNAGA H, AIKAWA T, NAGAOKA S. Improvement in
hard magnetic properties of rapidly quenched Sm-Fe-N flakes by
Zn-coating[J]. ] Magn Magn Mater, 1996,157: 105-106.

[3] TERESIAK A, KUBIS M, MATTERN N. Influence of
nitrogenation on structure development and magnetic properties
of mechanically alloyed and annealed Sm-Fe powders[J]. J Alloy
and Compounds, 1999, 292: 212-220.

[4] ARLOT R, IZUMI H, MACHIDA K. Particle size dependence
of the magnetic properties for zinc-coated Smy(FeyoCop.1)17N29
powders[J]. J Magn Magn Mater, 1997, 172: 119-127.

[51  YAN Jun, ZHOU Shou-zeng, ZHANG Mao-cai. The preparation
and magnetic properties of SmyFe 7N, compounds[J]. Materials
Letter, 1991, 12: 242-245.

[6] MBI, FhGK, BREGTT, Eutdk, WIERE, J55en]. ikl
P24 SmoFery N, Y IIBTFE[I]. 1, 2005, 26(6): 49-52.
DENG Geng-feng, SUN Guang-fei, CHEN Ju-fang, WANG
Hong-tao, HU Guo-hui, FANG Ke-ming. Investigation on
Sm,Fe7N, magnet powder made by reduction-diffusion[J]. Rare
Earth, 2005, 26(6): 49-52.

[77 SHIMODA T, NATORI E, TOMITA C. Development of
injection molded rare earth magnet[R]. Ohio: University of

Dayton, School of Engineering, 1985: 297-308.



ERRE |

g P, S5 AU SmoFey; 5 BT IR K

s347

(8]

(9]

(10]

(1]

[12]

CADIEU F J, CHEUNG T D, WICKRAMASEKARA L.
Magnetic properties of sputtered Nd-Fe-B films[J]. Journal of
Magnetism and Magnetic Materials, 1986, 54: 535—536.
BRYANT G F, CHIU T S L. Simplified roll-temperature model:
Spray-cooling and stress effects[J]. Metals Technology, 1982, 9:
485-492.

XUE Ping, GUO Xue-yi, TIAN Qing-hua, DUAN Lian, LI Dong.

Thermodynamic analysis on preparing precursor of SmyFe;
alloy by chemical co-precipitation[J]. Hydrometallurgy of China,
2007, 3: 136138

LI Ping, GUO Xue-yi, XUE Ping, HUANG Kai, LIU Rong-yi.
Preparation of SmCos by chemical coprecipitation-diffusion
method(CPRD)[C]. EPD Congress, 2006: 819—825.

XUE Ping, GUO Xue-yi, TIAN Qing-hua, JIANG Rong-quan.
Thermodynamic analysis and its application to preparing Sm-Fe
alloy oxide precursor by wet-chemical co-precipitation[C]//EPD

Congress 2008. Materials Processing Fundamentals, Smelting

[13]

[14]

[15]

[16]

and Refining, 2008: 439—447.

) Fr, BREUR, fREF. OB R R [T]. AL
ZETTRESER, 2002, 16(1): 48—52.

XIANG Ning, CHEN Hong-ling, XU Nan-ping. Preparation of
ultra-fine yttrium oxides powders[J]. Journal of Chemical
Engineering of Chinese Universities, 2002, 16(1): 48—52.
25, PhEISE, M BRDIEEHI% Y05 Bu B Ak
BERBI[T). YLVE4L T, 2004, 3: 123-127.

QU Yun, SUN Yue-sheng, XIAO lJian-mou. Synthesis of
Y,0::Eu’" powders by precipitation method of oxalic acid and
control of particle size[J]. Jiangxi Chemical Industry, 2004, 3:
123-127.

MATUEVIC E. Preparation and properties of uniform size
colloids[J]. Chem Mater, 1993(5): 483.

SUGIMOTO T. Preparation of mono-dispersed colloidal
particles[J]. Advance colloidal and Interface Sci, 1987(28): 65.

(4RAE  FRultE)



