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ABSTRACT Magnetic Fe3O4 nanoparticles were prepared by co-precipitation, and further encapsulated
with poly(N-isopropylacrylamide) via seeded emulsion polymerization to form Fe3O4/PNIPAM nano-scale
composite-microspheres. The microspheres were characterized by FTIR, TEM, TGA and DTS. Herewith
the effects of the concentration of monomer (NIPAM), cross-linker (MBA) and emulsifier (SDBS) on the
diameter, magnetic Fe3O4 content of the microspheres were investigated. The reaction parameters show
notable influence on the structure and morphology of the microspheres, and as a result, the diameter and
magnetite content of the microspheres decreased with the decrease of monomer concentration and the
increase of cross-linker concentration and emulsifier concentration.

KEY WORDS composites, poly (N-isopropylacrylamide), nano-scale composite-microspheres, diame-
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<A-4 [6].4,8 500 mL5A6C!B=B

7 FeC13·6H2O (�8>, 0.09 mol)/ FeC124H2O(�

8>, 0.0675 mol), 8?D@C9)% 200 mL :, A

�DBE FB7 30 mL C: (�8>) / 3 gC;,
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IGC;+1J> Fe3O4 Æ�, J+ OA–Fe3O4�

<A-4 [10] .4, � 0.2 g J?K<HK
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?9�Q�B7;�.9!, I? 30 min F8 80 D

:D!G4 8 h, QD 400 r/min, NR?D@C�G
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 ÆTV[Z, 2856 / 2929 cm−1 +C;!M<"
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Fig.1 FTIR spectra of OA–Fe3O4 (a) and

Fe3O4/PNIPAM (b)
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Fig.2 TEM images of OA–Fe3O4 (a) and

Fe3O4/PNIPAM (b)



28 � � � � � � 26�28 � � � � � � 26�28 � � � � � � 26�

^+ 18 nm, `% 30 nm, `�Ia�� [12]�a

Fe3O4/PNIPAM � �" KJXSAR (P 2b)

!], Fe3O4 ��56\7e5a8 PNIPAM $

 �af, LN[79^+ 50–150 nm  56� 

�"�

2.2 '()*+>?@
P 3 +V, � �"8 33 D#9X79<4^

`, g/hIb 33 DF� �" �0W$VbS

T, 79_ 214.5 nm c`E 186.1 nm�#`a%, /

h�% 33DX� �"+1 /=�$ �_b:

cQ`+d:c, a��a/��1 d:F$74

]LNd:i, =:<Y�:��51 cdede

e:��aQV!e�, /=$ �W$'`, 8:

! Vfb_dg hYQVQ`+ff g7c

QV, a]jd$ � �0ST�

2.3 AB NIPAM :CDE MBA FGH'()
*IJ:KLG+MN

+[��Q� NIPAM $B;� �"79/

`7�� @&, 8$ G4�i!h1 MBA /

SDBS$B,:`Q� NIPAM $B�$ DTS"TGA

�kW1� �" 79/�@B, Qi]P 4�_

P 4a !e, jf NIPAM $B 7B� �" 7

98^l7/��i $ G4DUjfQ�gh

 7B]7/, 8'WX1aYjm PNIPAM $

 �5;8�� Fe3O4 +1,a]gN� �"79

7/ [13]�nI, jf NIPAM gh 7B PNIPAM

khh50, #QV';*lg@, 8:! )hh

7B, a]jd� �"79`/�

P 4b +^WQ�gh9� �" <O�8

Yh�!#i�, jf$ G4�i! NIPAM $B

 ck� �" �@B^l50�Ul DTS Qi

+V,8$ G4bR!Q�$Bik�" 79i

`, an`79 �"a5a �� Fe3O4 B';

lk��@B!#8M1RhUGj� �" �

= 3 Fe3O4/PNIPAM 81jkkm

Fig.3 Size-dependent temperature curve of

Fe3O4/PNIPAM
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Fig.4 Effect of NIPAM concentration on diam-

eter (a) and magnetite content (b) of

Fe3O4/PNIPAM

= 5 MBA llo=>2Amn�n_pml8mo

Fig.5 Effect of MBA concentration on diameter (a)

and magnetite content (b) of Fe3O4/PNIPAM
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= 6 SDBS llo=>2Amn�n_pml8mo

Fig.6 Effect of SDBS concentration on diameter (a)

and magnetite content (b) of Fe3O4/PNIPAM
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