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Fig.1 TEM morphologies (a-d) and particle size distributions (al-d1) of FesO, particles at different growth temperatures: (a, al) 20 C,

(b, b1) 40 °C, (c, c1) 60 C, and (d, d1) 80 C
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Table 1 Saturation magnetization and average particle size of

FesO, particles at different reaction temperatures

Average particle

Temperature/'C Magnetization/(A m?) kg

size/nm
20 8.5 57.6
40 10 59.9
60 12 62.4
80 13.5 64.5
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Fig.3 Appearance diagrams of Fe3;O, particles at different coating
temperatures: (a) 20 ‘C, (b) 40 C, (c) 50 C, (d) 60 C,
(e) 70°C, and (f) 80 C
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Fig.4 TG curves of Fe3O4 particles at different coating temperatures: (a) 20 C, (b) 40 °C, (c) 50 C, (d) 60 °C, (e) 70°C, and (f) 80 C
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and (c) 30 mT



%5 3

BRI, % I R AR 4 R LR RERAE

- 1119 -

3 & it

1) R PERURL A KB BB EE S 60 °C, LR EN
80 'C, VAR pH Jv 55t P I ] 4 1 e R b 0
1l B B AT % 5] 60 (A-m?) kg™, “FIKIRZH 14 nm.

2) R SBURLASE P 25 B P OKIE T, IR EE KT
BT 5 HEAT OIS, JE I I R S 1 oK B B 1 R
K o3 B SR BGRBh , A ) ROTE E 2 ECh 60911 =
SR R R VRAR, AERESS N DR R PR AR AW
S PRI N, TR B v R M T AR ) I AR R P AR R 3
MOE R R R AR B R o, e R 1 e R A A
FORS BEAS A BE R, A HAG T 5 2 R m e .

52 Lk

[1] Li Decai(Z=##74). Theory and Application of Magnetic Fluid
Seal (14 1 1 14 % 4 218 [ i H)[M]. Beijing: Science Press,
2010: 16

[2] Ashtiani M, Hashemabadi S H, Ghaffari A et al. Journal of

References

Magnetism and Magnetic Materials[J], 2014, 374(15): 716

[3] Katsikis G, Breant A, Rinberg A et al. Soft Matter[J], 2018,
14(5): 681

[4] Yao J, Li D C, Chen X Z et al. Journal of Fluids and
Structures[J], 2019, 90: 190

[51 Cui H C, Li D C. Journal of Magnetism and Magnetic

Materials[J], 2019, 473(1): 341

[6] Zhao Zifen(}X-F#}), Shao Huiping(HB &), Zheng Hang(#
#ifi) et al. Rare Metal Materials and Engineering (% 4 J& #4
5 TAE)[J], 2016, 45(6): 1609

[7] Ramimoghadam D, Bagheri S, Hamid S B A et al. Colloids
and Surfaces B: Biointerfaces[J], 2015, 133(1): 388

[8] Xie J, Li D C, Zhu R Q et al. Chinese Journal of Scientific
Instrument[J], 2020, 41(6): 27

[9] Yamaguchi H, Iwamoto Y. Journal of Magnetism and
Magnetic Materials[J], 2016, 431(1): 229

[10] Li R N, Da X H, Li X et al. Chinese Physics B[J], 2021, 30(1):
017 502

[11] Agnihotri P, Lad V N. Chemical Papers[J], 2020, 74: 3089

[12] Cui H R, Sun M L, Wang X M et al. Advanced Materials
Research[J], 2011, 211: 411

[13] Tan Y M, Shao H P. Powder Metallurgy Technology[J], 2012,
30(3): 163

[14] Meng X S, He Z H, Zhao J W et al. IEEE Transactions on
Magnetics[J], 2018, 54(1): 1

[15] Hong R Y, Feng B, Ren Z Q et al. Chemical Engineering
Journal[J], 2008, 144(2): 329

[16] Zhou Q R, Chen F, Liu Y et al. Journal of Magnetics[J],
2019, 24(1): 49

Preparation and Characterization of High Density Kerosene Based Magnetic Fluid

Han Shida, Cui Hongchao, Zhang Jiajia, Li Zhenkun
(School of Mechanical, Electronic and Control Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Using the chemical coprecipitation method, the comparative experiments were carried out by changing the process parameters
such as growth temperature, pH value of coating environment, cleaning and dispersion mode of Fe3O4 nanoparticles. The best parameters
and conditions of Fe3O4 nanoparticles in growth stage, coating stage and dispersion stage were summarized and the previous preparation
process was optimized to improve the dispersion stability of oleic acid coated magnetic particles in kerosene. The samples were
characterized by XRD, TEM and VSM and the rheological properties of the kerosene based magnetic fluid were analyzed by rotating
rheometer. The results show that the average particle size of the modified Fe;O,4 nanoparticles is about 14 nm, showing a regular sphere.
The saturation magnetization of modified Fe;O4 nanoparticle is 60 (A m?) g™ and high-density kerosene based magnetic fluid with a mass
fraction of 60% is prepared. Compared with ordinary magnetic fluid, the high-density kerosene based magnetic fluid obtained by this
preparation process has a great improvement in saturation magnetization and oxidation resistance and has higher application value.
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