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1.1 E#

RBEZHR(OT 8 4000,2 000, MR
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FEFHMBalifk ;Fe, 0, BE WK, BEM KB B & X AT
EEE, BH, EFHRE S0 ' HHBRR
(Acros), M HRT A - S difk HRHAF AT E
SrbTai G HEEA .

1.2 BEZHKXSFLHR{(MPEO)RIERL

MPEO B9 & IR MK 1 ra. BEXM
Gabriel B ¥ 22 B 2 —BE( PEG, M, = 2000) %%
CREERZ _B.REH 2 EXR L _8BE
fZ7E 80 mL DMF P, iIA 0.2 mL = Z &, 7 10C
BB THHE2L G, HNAKRERO0.1 mL, 4
SRR 10 h o SR B A 3] 100 mL ZBEH,
PR EREEEY YRR DMF F, g 3
BREFAEY. FHZBEEREZHRA THREAR
EHR, HENGHERE . RE#FT IR BEH
FOEES TREPTERENSFFEREZERS
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1.3 AEBRS THERERRGAR .

WERSTHRAMREUZEKAEN R, T
PR (KPS) {ES| & 7, PEG( M, = 4000) fE 4+ #
#,7E Fe, 0, BAKEET BEAEXLBEEREL
BAXOTHRESLBHEN AARERENTEER
REHFIMAT 250 mL FH P, BRAEPE
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Fig. 1 Symhesis of MPEO

1.4 FHHRL

REZB K2 FHRENE XA HNMR
(Bruker AC-P 300 MHZ, A &M 1E % M) 47 3%
1iE , 70 35 R 0 3R 10 25 9 SR A 40 5 OF 3 ( Nicolet
200SXV,KBr K /) # 417 3R1IE . R R A2 (3R
m R R A AR S F B4 (SEM, AMRAY-1000)
EAT FEAE . POEK B W T AE B N B B R R
feEAT AL, 5 FH R 721 466 E T (L&
e P EEN SRR Gisin B AT
e

2 HFR5®

2.1 MPEOMEE -

BAEBZ_M(PEG) 5SRHEHEARNER
MPEO, MPEQ 7E P B HEBHOBR 00 & B 1 A F K
Bk MPEOQ &5 #R Fl'H-NMR # 1T R1E . H 2
2 MPEO 7' H-NMR & B, )\ B P B LUE 2 s 4R 3
FUEME H-NMR 8B B H-NMR &
¥ e (g o TG B, BT DA 3R ) MPEO o LIRAR,
(NH,-PEO-AA), TR ( AA-PEO-AA) 1K BLAR
(NH,-PEO-NH, ) 4 7+ 19 & B ¥ NH,-PEO-AA: AA-
PEO-AA:NH,-PEO-NH, = 0.48:0.34:0.18.
2.2 MU FRENEEERE

E3ANMER T TRHEMRNOIILIER.
H 3100 ~ 3000 em ™' BIIEH BRI C—H MR
00 45 AF 32 , 2000 ~ 1668 cm ™' X 3R £ 3% HF X B
TIHF#H C—H K535 dh ik 3 5945 558 0 4 550 5 1R
W, F 1601 em™,1593 cm™' #1 1500 cm™ ' 3 &L
W R R E PR RS =L, 760 cm™

(4]
] bl c d 2 f
CH;=CH—C—NH-CH,CH;{OCH,CH;}-NH,

Fig. 2 'H-NMR spectrum of MPEO in CDCl,
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Fig. 3- IR spectrum of amphiphilic magneti¢ microspheres
Polymerization conditions: 4.0 g PEG; 15.0 g St; 0.45 ¢
KPS; 40.0 g H;0; 10.0 g magnetic fluid, 52.0 g ethanol;
1.2 g MPEO

Fig. 4 SEM photograph of amphiphilic magnetic

microspheres

Polymerization conditions: 4.0 g PEG; 15.0 g St; 0.45 ¢
KPS; 40.0 g H,0; 10.0 g magnetic fluid; 52.0 g
ethanol; 1.2 g MPEO
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Fig. 5 Content of amino groups localized in magnetic
microspheres prepared using different MPEQ concentration
Polymerization conditions: 4.0 g PEG; 15.0 g St; 0.45 g
KPS; 40.0 g H,0; 10.0 g magnetic fluid; 52.0 g ethanol
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Fig. 6 Magnetic responsiveness of amphiphilic magnetic
microspheres
a) Separated by magnetic field; b) Separated by seli-
sedimentation
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Fig. 7 Scheme of magnetic microspheres nucleation and growth

L EPTR RS BURGIE, E Fe, 0, UMK
HFET B3 ELBSREACHEKRD T RELE
HETRENBEAE RS o TRERR. XX

PR .

Bt BUEALIHHARFTEIZEWER FHIAMER

HEAA RITROR N, MR RS &4, TIEE  ANFRIANAIXRSEEY.
EESEN0.01~0.25 mmol/g IAERS T
REFERENCES

Bayer E. Angew Chem Int Ed Engl,1931,30:113 ~ 129

Han H, jands K.} Am Chem Soc,1996,118:7632 ~ 7637
Bolm C,Gerdach A.Angew Chem Int Ed Engl, 1997,36:741 ~ 743

=T R - LY I L R

—
ko= O

Gisin B F. Anal Chem Acta,1972,58:248 ~ 230

Uomumi Y, Danjo H, Hayashi T. Tetrahedron Lett, 1997,38:3557 ~ 3560

Ugelstad J, Berge A, Ellingsen T, Schmid R, Nilsen T N, Mork P C, Stenstad P, Homes E, Olsvik 0. Prog Polym Sci, 1992,17:87 ~ 122
Noguehi H, Yanase N, Uchida Y, Suzuta T.J Appl Polym Sci, 1993,48:1539 ~ 1547

Vankerlecom I F J,Tas D), Rartan R F, Vyver ¥V ¥V de,Jacobs P A. Angew Chem Int Ed Engl, 1996,35:1346 ~ 1349

Liu X Y¥,Ding X B,Zheng Z H,Zhang W C,Peng Y X,Chan A S C,Li P,Long X‘P.Poly'm Int,2003,52:235 ~ 241

Liu X Y, Ding X B, Zheng Z H,Zhang W C,Peng Y X,Chan A S C,Li P,Long X P.Chem Res Chinese U,2002,18:4 ~ 9
Ding X B,Sun Z H,Wan G X, Jiang Y Y.React Funct Polym,1998,38:11 - 16

Harris ] M, Hundley N H, Shannon T G, Struck E C.J Org Chem, 1982, 47 :4785 ~ 4790



43 VR BEARR S TREMRGHESRET 523

PREPARATION AND CHARACTERIZATION OF AMPHIPHILIC
POLYMER MAGNETIC MICROSPHERES CONTAINING AMINO GROUPS

LIU Xueyong' , CHANG Kun', WANG Xiaochuan' , DING Xiaobin’, PENG Yuxing’
(' China Academy of Engineering Physics , Mianyang  621900)
(* Chengdu Institute of Organie Chemistry, Chinese Academy of Sciences, Chengdu 610041)

Abstract  Poly(ethylene oxide) macromonomer ( MPEQ) was synthesized by the reaction of acryloyl chloride and
biamino poly { ethylene oxide) ( NH,-PEO-NH, ) prepared from PEG by Gabriel reduction. Amphiphilic polymer
magnetic microspheres containing amino groups were prepared by dispersion copolymerization of styrene and MPEO
in the presence of Fe, 0, magnetic fluid in ethanol/water medium. The content of the amino groups localized in the
microspheres ranged from 0.01 to 0.25 mmeol/g. The amphiphilic magnetic microspheres ranging in diameter from 5
to 80 pm could be prepared by changing dispersion polymerization conditions. The mechanism of magnetic
microspheres nucleation and growth was discussed .

Key words Amphiphilic, Magnetic, Amino groups, Microspheres



