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Table 1 Calculation methods of growth distance and volume of nanoparticles with various shapes
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Fig. 1 TEM images of FePt nanoparticles at different growth stages under magnetic field of 0 Tand 6 T: (1) 0 T; (2) 6 T;
(a) 0 min; (b) 15 min; (c) 30 min; (d) 45 min; (e) 60 min; (f) 120 min; (g) 240 min; (h) HRTEM images of (g,), (i) HRTEM

images of (g,)
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Fig. 2 Growth distance distributions along < 100 > direction of FePt nanoparticles at different growth stages under 0 T and
6 T magnetic field: (1) 0 T; (2) 6 T; (a) 0 min; (b) 15 min; (c) 30 min; (d) 45 min; (e) 60 min; (f) 120 min; (g) 240 min
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Fig. 3 Growth distance distributions along < 111 > direction of FePt nanoparticles at different growth stages under 0 T and

6 T magnetic field: (1) 0 T; (2) 6 T; (a) 0 min; (b) 15 min; (c) 30 min; (d) 45 min; (e) 60 min; (f) 120 min; (g) 240 min
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Fig. 4 Dependence of growth distance L_ o, -(a), L_ ;>
(b) and volume ¥ (c) on growth time ¢ of FePt nanoparticles

synthesized under 0 T and 6 T magnetic field
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Fig. 5 Fitting of growth distance L_ ,,.(a) and L_ ,, .(b)
on growth time ¢ of FePt nanoparticles synthesized under 0
T and 6 T magnetic field

Table 2 Growth rates of FePt nanoparticles under 0 T and 6 T magnetic field

Growth rate/(nm*+min™")

t/min B=0T B=6T
K<100> K<111> K<100>/K<111> K<100> K<lll> K<100>/K<111>
0-60 0.897 5.846 0.168 0.781
0.153 0.215
60-240 - 1.224 - 0.177
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Effect of high magnetic field on liquid-phase growth rate of
FePt nanoparticles

WU Chun"?, JU Yu-ping', JIANG Ya-nan', DONG Shi-zhi', REN Xin', PEI Wen-li*, WANG Kai?, WANG Qiang’

(1. School of Materials Science and Engineering, Liaoning Technical University, Fuxin 123000, China;
2. Key Laboratory of Electromagnetic Processing of Materials, Northeastern University, Shenyang 110819, China;
3. Key Laboratory of Anisotropy and Texture of Materials, Northeastern University, Shenyang 110819, China)

Abstract: A quantitative metallographic method has been employed to analyze the effect of the 6 T high magnetic
field on growth behavior of FePt crystals along < 100 >and < 111 > directions. The results indicate that the liquid-
phase growth of FePt crystals includes two stages, rapid growth and slow growth along the < 100 > and < 111 >
directions. The high magnetic field reduces the growth rates and distances along the < 100 > and < 111 >
directions by reducing the concentration of atoms, inhibiting the diffusion of atoms, and inhibiting the adsorption
of surfactants. Thus, the crystal grains are refined. The high magnetic field reduces the decreasing degree of
growth rate along the < 100 > direction by enhancing the magnetocrystalline anisotropy, affecting the adsorption
of —NH, functional groups on the (100) face, and promoting the deposition of Fe atoms on the (100) face, leading
to the increase of time required for FePt crystals shape transition from truncated-cubes to cubes and concave-cubes
during the growth processes. Otherwise, when using the same growth time, the crystal shapes transit from cube to
truncated-cube, from concave-cube to truncated-cube and cube under the high magnetic field.

Key words: high magnetic field; FePt nanoparticle; growth rate; morphology transition
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