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Table 1 Effect on Particle Size of Magnetic Fluid by
Temperature and pH Value

T/C pH d(0.9)/nm
30 9 116
30 11~12 101
60 9 93
60 11~12 81
90 9 178
90 11~12 165
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Fig. 1 Structure of magnetic fluid enveloped by bilayer
surfactant
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Fig. 2 Effect on magnetization of magnetic fluid by surfactants

1: Fes04 enveloped by bilayer surfacant

2: pure Fe;Os
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Table 2 Orthogonal Experiment

sequence sodium particle size

PEG-4000/%  pH

number _ oleate/% d(0.9) /nm
1 10 10 11 111
2 10 20 9 103
3 10 30 7 124
4 20 10 9 89
5 20 20 7 81
6 20 30 11 96
7 30 10 7 119
8 30 20 11 132
9 30 30 9 148

£3 BWRBHESMEBEFESHAR
Table 3 Variance Analysis of Magnetic Fluid Particle Size

source of  summation of degree of mean-square -
. . F statistic
variance square freedom variance
sodium oleate  2952.5 2 1476.3 22
PEG-4000 574.4 2 284.2 4.3
pH value 54.9 2 24.5 0. 41
radem error 134.2 2 67.1 —
summation 3716 8 - —

BB RN, 4 pH = 12 B, BEFREBRITE;
pH < 6.5 i THMBM H &4 L M8, MRk
VS XREFHEANARERBAMMERKHA, B
PLY{AR pH < 6.5 8L pH = 12 B, pH {E R & WRE
REHEMEERE,
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Table 4 Effect on the Particle Size of Magnetic Fluid

using Ultrasonic

A/min B/min d(0.9)/nm
60 30 116
60 15 81
[4] 30 239
0 15 317

A: Time using ultrasenic when Fe 04 particles were synthesized
B: Time using ultrasonic when Fe;Ou particles were enveloped by

surfacant
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Fig. 3 Size distribution of magnetic fluid
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1: PEG-4000 used as the nutside layer
2: SDBS used as the outside layer
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Fig. 5 IR spectrum of magnetic fluid
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Table 5 Indexing of Magnetic fluid XRD Patterns

hkl 220 311 422 511 440
d(standard) /A 2. 967 2.532 2.099 1.715 1.616 1. 485
d/A 2. 969 2.524 2.098 1.711 1. 611 1. 488
intensity 100 310 32 94 123
175 32 100 10 30 40
1/ Is(standard) 30 100 10 30 40
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Preparation of Water Base Bilayer Surfactants Enveloped Magnetic Fluid

CHEN Xiao-Qing*

ZHANG Jun-Shan YANG Juan-Yu LIU Qin JIANG Xin-Yu

( College of Chemistry and Chemical Engineering, Central South University, Changsha 410083)

Fe:0s magnetic particles were synthesize by chemical co-precipitation. Sodium oleate and poly(ethylene
glycol)-4000 were used as bilayer surfactants to envelope the ultra-fine Fe;Os particles. Then stabilized water base
magnetic fluid was obtained. Experiments indicated that surfactants and pH value of the solution had great effect on
the stability and size of the magnetic fluid when Fe;O. particles were synthesized and enveloped. It was the first time
to employ this method to prepare magnetic fluid. Using laser diffraction particle size analyzer we found that the
average diameter of magnetic fluid was lessen than 84 nanometer. Its magnetization was measured on magnetic
balance and the result amounted to 3. 84 x 10°A * m~*. Further more, XRD and IR analysis measurements were
employed to substantiate the existence of FesO4 and surfactant structure. The magnetic fluid can be used as tar-
geted-part of nanometer targeted drug delivery system.

Keywords: water base magnetic fluid

bilayer surfactants magnetic targeted
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