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Preparation of P(AA-MMA-ST)/Fe;04 Magnetic Composite
Microspheres by Controlled Radical Polymerization (DPE Method)
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(Chemical Department, College of Science, Northwestern Polytechnical University, Xi'an 710072)

Abstract Submicron P(AA-MMA-ST)/Fe;O, composite microspheres were prepared by DPE method.
X-ray powder diffraction (XRD), thermogravimetric analysis (TGA) and transmission electron microscopy
(TEM) were conducted to characterize the magnetite particles and P(AA-MMA-ST)/Fe;0O, composite mi-
crospheres. The average size of the composite microspheres is 265 nm and the magnetite content of the
composite microspheresis around 20%.

Keywords diphenylethene; magnetic composite microsphere; controlled radical polymerization

WEE G iR T W TE LR (R Bk ) 484K LA WA A/ R CARE M R k%, A B
W) S AL T AR S S T ) HAT 20 1Ak 1 Ax TR FER TR AL A PR K 2 B 4 T AT AR
EZ R e ATINRES IR =REx T MINEE N (EEESTRUESS 3= AR R A R IO R A R TR AR R A I B
TH S S5 7 VEAT LR i A R PR Dh e k(0 OH, COOH, FRE, THRE, LWHEREG(WIELEIMWES . T
CHO, NH,, SH 45), [FIRICBE7ESMIntdA /e R R g TRA K MMFLBR A ST

T, DRAE A R R o 1 R A s 2 ek i BRSNS WMERK A2 R 2R, BAERS
K A i . A AR ITT, e iR 2 5 Tk 1

WA AP TCHURL 7 (E 5 70 AR TP B0 A, #EPE SR TEBUI, #ETEICHURE 778 5 2 T sk b A ANy

B IR ORET Loy Sy = RN, (1) ARG YE AR A, WM NPEAN . T, T A R RO A
W%, VPR T e ML S Gk, QUL RIETER . SRS, SIS HIRTE R A kiR
THURE T 58, LA LR 7> 7 0% I REE 45 Bk TV AT PITAT X8 ] U R 3t B T PR
QL =W S, WANZ. WIRE NS TR, BRERAONT, TR EE— D IR T A R A ORI Tl
) S BEVE TO LR 7. S5 AN R IR RV S5 TR, . AFAELL ERPEA B NAR 22, Ferp BB R AN

* E-mail: hepengzhang@126.com
Received December 15, 2005; revised April 28, 2006; accepted May 15, 2006.
[ K SR BL 249545 (No. 20374039) % B35 H .



1832 %

R Vol. 64, 2006

PRI AL A2 1 1k O ATURE 15 YA SR A oh i) 20 i e) . JE LR
T TiO, kMR R 1 & KR el i
AR EAT ISR KRR, AR XEY AR e b o) BT WL
FHEAAR . T Al Bk il @, BHEE AR ik T KR )
TAE. E AT CAERE KRB0 LA oy R —
ST WP TEH IR T2 T ek, BN Te AUk 5 AR
FRSER D), RS LB AU R, $e
TR (1 £ REVE 52 A POk K 1.

1956 4, EEFRIF 5K Szwarc H#EHTE TR SR A
(PR, FH %7 v T DL S I 26 56 28 A 1 o 4 ol vk
DAL 381 7 3 30 ) OV . W PRV B B SR Sr b R iR
ARG (ATRP) 7V U ToR &0 . (R E) N
TRIRSE SRR S, LA, AN ATRP 4507
T T e v A A R U T T
AL ROR. AR TRXA E R 5 R AR R 5 I 4
BRI, KR A IREY AU L MeEE, R
AREE, AH TR P 27 s R N

DPE % J& BASF 2 w1 2001 45 & g i 1 —Fpm]
Pl E R R A WY L1 R OPE)AE A
— RS G AR, fE B B RA SRR e FUE AR T
SRR IR R et w] DURIJL e A R AR 3
&, ERAMRZE TR R A R E FIMER. Bk
/DB DPE sl m] UA 245 56 5N F H 1. Bremser 25123
FH DPE ik H EHFEEFR B, BTl i £ HH B
Y.

A2 SRR A R, K T B R ER  h Hik
BOLRYIN) DPE [RGB IR G &, 1 IkEE
FIH DPE ¥l 2% fh 11 52 G k.

1 e E S

1.1 ERIRRF

FeSO,+7H,0, FeCly*6H,0, NaOH, it i 4 (KPS),
K R AT aliiks, DPE £ Acros A+, RGEATAT
WL, HEAL . KO (ST) /e, I A% IR S
(MMA) 3 HTat. INIRIR(AAVL R4, 40k 7085 T
VKA LA AT
1.2 HORARRIE R

FH 2% SCHER[24], I Hon DU 2 gk, BRI
FeSO4#7H,0 13 g, FeCl6H,0 18 g, %1 300 mL 7K1,
FIAF] 1000 mL = BT, SR 3 moleL ()
NaOH /KW, JFid pH [H4 13 Aify. T = Pushist
30 min 5, % 80 CRIEFAL 30 min. A E1% %R
Joi, TERESAVER R 28K I ST ks bk, S 4y [
TN 10%, A, .

1.3 M4 ESHMEREIH &

¥ 1 g BRI FIEEF 0.5 g MR 5 30 mL /K
RAMAZRgem T, FFmdinaA 0.02 g i) DPE I
0.1 g 2K, FREHFIFIFah k. 47+ % 70 CHnA
SR AR, 51K K. &N — B S I
KQ-250 i 75 il g P a8 7 Ab BE ( A%, [e Y. 2~3 h
o, R RBRIE, [AE DPE 19 A B, MESER
JE SR RTH 2 70 °C, NN 6 g IR L0, ksl
N5 h, A5 S0 i PR
1.4 HMEENRTF RS SHMEKRI R

40 CHZTH)G, RO Uk, Rt
HURE 7 FH H A< 327 D/IMax-3C B X AT 54T XRD
I3HT, Cu dE Ko FR5, fT0 A4 S5 AR ES, B 1K 40
KV, 3 40 mA. FERE a4, A Scherrer 223K
TR JCHLRLTRLAR KN, Scherrer 24500 R iTiR:

D=KA/pcos

o, D AP ERLRSE, 4 0 X 5463 4(0.15406 nm),
BNEREIE )G X SFERATH VR me, 0 AT A, K HL
&4 0.9,

Hd P TE A URE 7 FIRE I S A W PRk TE & - Hitachi
H-600 247 5 LTI, I B R 75 KV R AR K/ id ik
TEHY 100 Mgk, THEHEIS R

' KBr & e i T UL 1 R v 5 4 skt
ITLAM G E. PS5 WQF-310 ZY e BLiH-£1 4
AN, LT A

H NMR 73 Hr#E 5+ Bruker AV600 %Y % s 4R
A Ed5E, LA CDCls i, TMS AR,

TGA 2k FH 3¢ E #4382 7] TA2100 #4731 5
GeillsE, THEIEZ N 20 K/min, Ny S

2 HR5WE

2.1 EEMETHURL TR RIRE

PATT0 Tl 25 10 B Pk TE WURE 1 1) A AR S5 A EAT T O
Br, FXRD A&l 1 &K 1w, AT UE B LT
TE A AL B AR 10°~T70°35 Bl A HY B T AN [ 3 i
e AT S B0, UEIA 4 itk R, HER 1 nT LG HIR
FH L0 125 1 £ B RE A TEATURE 1 1) it A 25 40 2 550 L
L TRRUER) FeOu fiTht 3tk SLTHAIEE d i K2 5+
4 0.001 A, Pl m] LAl i 6 A s 9 AT 4584 1) FesOg
. A FAT M e Scherrer 2430 B TEW LKL 1
RifE Sk 13 nm.



No. 17

SRAMMEAE w2l F A2 5 DPE 4 P(AA-MMA-ST)/FeyO, i1 5 & ik 1833

600

500

400+

300

200+

100 1. ‘ ‘ |
0+

T
10 20 30 40 50 60 70
20/(%)

B 1 AR T XRD %K
Figurel XRD pattern of iron oxide

Relative intensity

R HPTIE LI E AR F FIFRE FeyO,, v-Fe03 1
XRD EL#

Table 1 Comparison of iron oxide nanoparticles prepared by
precipitation oxidation method and standard Fe;O,, y-Fe;0s

AL Fes0,2 y-Fe05”

d/A 1/lg d/A 1/lg d/A 1/lg
4.876 16 4.822

2.968 31 2969 293 2953 30
2532 100 2532 999 2512 100
2.099 28 2099 202 2089 19
1.616 29 1.616 277 1.607 38
1.484 48 1.484 367 1.476 58

2PDF No. 880315; "PDF No. 391346.
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Figure 2 TEM micrographs of magnetite particles (a) and
magnetic composite microspheres (b)
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Figure3 FTIR spectra of Fe;O4 nanoparticles (a), PAA-MMA/
Fe;0,4 (b) and PAA-MMA-St/Fe;O, (€) composite microspheres
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Figure 5 TGA curves of magnetite particles (1), magnetic
composite microspheres (2) and pure polymer (3)
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Figure 6 Photograph observation for the evolution of the mag-
netic latex particles in water under 400 mT magnetic field at 0
min (&) and 2 min (b)
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Figure 7 TEM photographs of magnetic composite microspheres
prepared by emulsion polymerization (a) and miniemulsion polym-
erization (b)
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Figure 8 TGA curves of magnetic particles () and magnetic
composite microspheres prepared by miniemulsion polymeriza-
tion (b)
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