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(25% , FHBRALARFN ) 43 Bral s s (BT AR I X R AR AL 1), 4B i 5 D & ke ( R 3 T L3 Ak
SERFNA BRA ) L 43 Mral ; JooK R (i E b TA BRA AR ), 20 il ;2,2,6,6-P0 H IR 5E 4
A H B HE(TEMPO, 321 Aldrich 23] ) 5 28 Z M (St, REET 7K KA ZERFNTF K oty ) | 4 M 4k, 5 i
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FTS 3000 ZY{f B AR 4 2T A5G 1EAX (521 Digilab 237 ) ,KBr [k J; XRD-6000 %! X G AT 41X ( H
A EAT]) , CuKa RS, A =0. 154 1 nm, 55 HLHE 40 KV, 45 H1 3% 20 mA ; TG/DTA 6300 7 2% #-34 F
AL (SR E PE A F]) , & i % 800 °C, N, A4, FHRHE A 10 °C/min; GPCV2000 B G 3% (56
[ Waters 23] ) , THF ¥R a0, i 1. 0 mL/min, 3/EIEEF 40 °C ; HITACHI H-600 %55 5 B 7~ i 15
( HAH LA F]) ; Lakeshore-7304 B4R A il 5 11 ( 52 [E LakeShore A F]) o
1.2 Fe,O, B MK FHIH & RERTINAE
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N7 L RS0 CEZS T 24 h, 4175 Fe, O, 90Kk o FAERC Iy fAc iR EEH 75 °C,pH =
10.5,n(FeCl,-6H,0):n(FeSO,-7H,0) =1.9:1,
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SO 8 h Je ik i, F S e AN 25 B KPR R BOR, TR E A T4 24 h, 155 2,2,6,6-PU H 3E-1-IRKE
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Scheme 1  The graft polymerization of poly[ styrene-co-( maleic anhydride) | on Fe,0, surface
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Fig.1 FT-IR spectra of bare Fe; 0, nanoparticles () Fig.2 XRD patterns of bare Fe, O, nanoparticles( a)
and PSMA-g-Fe, O, nanoparticles(b) and PSMA-g-Fe, 0, nanoparticles(b)
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Table 1 The Polymer contents and polymer grafting degree on the Fe,O, vs. Time

Reaction time/h 2 4 8 16
Polymer contents/% “ 9.8 11.6 13.7 14.2
Polymer grafting/% " 10.9 13.1 15.9 16.5

a. Polymer loss ratio at 250 ~700 °C ; b. polymer grafting( % ) is calculated from equation.
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Kl 4 0y Fes O, QKM F1 PSMA-g-Fe, O, HKRZLAEF B TEM & [&] 44 27, Fey O, 0K 1) 3
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Fig.4 TEM images of bare Fe, O, nanoparticles (A) and PSMA-g-Fe, O, nanoparticles cast from dilute ethanol

suspensions ( B)
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Fig.6 First order kinetic plot(A) and relative molecular mass versus conversion plot( B) for PSMA

Experimental conditions:c( MA):c(St) =1:20, temperature =126 C
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&2 Hl&E PSMA-g-Fe, O, LM BRI KIR SFHFNLER
Table 2 Experimental conditions and results for PSMA from Fe, O, nanoparticles

Reaction time/h Conversion/% “ 107 M, cpe 107°M, pDI’

2 30.2 0.437 0.699 1.60

4 55.4 0.882 1.491 1.69

8 75.3 1.251 2.001 1.61

12 85.5 1.601 2.825 1.76

16 87.7 1.893 3.422 1.81
Conditions: [ MA]: [ St] =1:20, temperature =126 °C ; a. conversion values determined using gravimetric analysis; b. PDI: molecular mass

distribution is calculated from M /M, .
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Preparation and Characterization of Poly| styrene-co-
( maleic anhydride) | /Fe,O, Hybrid Materials

WANG Yunpu, MA Hongbin, LI Hongjun, CHANG Yue®, QI Caiju, YING Chanjuan
(Key Laboratory of Eco-Environment-Related Polymer Materials Ministry of Education,
Key Laboratory of Polymer Materials of Gansu Province ,College of Chemistry and
Chemical Engineering , Northwest Normal University , Lanzhou 730070 , China )

Abstract Fe,0, nanoparticles, which were prepared by chemical coprecipitation, were modified by 2,2 ,6,
6-tetramethylpiperidinyl-1-oxy bromic salt to form peroxide initiators. The poly [ styrene-co-( maleic
anhydride) ]/Fe;0, hybrid materials were prepared by “living”/controllable free radical polymerization of
styrene( St) and maleic anhydride (MA ) in the presence of modified Fe,O,. Nano-Fe;0, and the hybrid
materials were characterized by FT-IR, XRD, TGA, TEM, GPC. The results indicate that its average diameter
is about 70 nm. The polymer chains increase with the polymerization time. The results of magnetic performance
by vibrating sample magnetometer indicate that the hybrid materials exhibit superparamagnetic properties at
room temperature under applied magnetic field. Saturation magnetization decreases with the increasing amount
of encapsulated polymers.

Keywords Fe, 0, nanoparticles, hybrid materials, “living” /controlled free radical polymerization



