Vol. 30 HEFREMNFF IR No.9
2009 429 H CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 1881 ~ 1884

—

BT RS TR PR & BRI 35t
K E AR

BEED gy !
(1. EPRIFHE T 240, 2. ARSI, FIK 400044 ;
3. B E B SEREE TR 22 BE, J7 0 404000)

WE TERWHRBIMGN Fe, 0, 40K FRMILMEE G Z FH B, 3R15 0 WU GAE 5 445 31 2o i i
W/ DR A AR R 53 FLE ST T R (TEM) | B AR5 20 ARG (FTIR ) | AT, 96k
FEREAL . X SHEEATHH(XRD) FIFRSHAE S 58I (VSM) Xt & AR T HEAT T R AF. S5RRI, BRI
Fe, O, 41KKiF 1 Fe, 0, -0 CHUKRE A M BRI ARIEA AT, 28 6 ~ 10 nm. Fe, 0,-26H0K 5 G A1 BHG LN
HEALSRIE R 39.2 A - m*/kg, IR T 2IBIRLME, BARSRMZOEES.

KR MR, ROVEIRREEM,; S 6k, 208, KRB ARF

FESES 0631 XEARIRE A XEHS 0251-0790(2009)09-1881-04

WEE/ DR G FORHRIIHA ROC R AR, al )iz B T eGSR R . A0 bm e A or ik
SEE AR R A DGR IR AR 5 X RN S AR, EHT A B B R W R s
AT A A LA RGP E DR T — R B AE RS E ORGP s R H R ARG AR T (1R
THTSE A S EE A ST L B A S A A LGB RN B i R AR A LU PR, —
Fe TS A5 4 SRR IR T A KB P (AR L ), U SR RHE K IR R B 23 HOE ORI ) 22,
B T HA RN S TR T RE ML X R I SOC A e SR O KA, 52 S RO L3
ARG S, ARSCES FEREMER TR B M R RTR, — I, SIAKIEREE, Bk E A MK
Y S5—J5Ta, (ERGPER TR 7 Z B S A L — B FE R T RIS Z & 7 TH”, RRBEKRE
PR DO E R KA. il i IR RSk L DU & U Fe, O, A & TN TR Bk, JE iR
THIHE A SR N ARR Y Fe, O, 20 KAL T (Fe,0,@ PAA) | SRJF L L — R i1, K2 P11 B(RB) &5
PR BTG PERL 3R, A R BA RRE M RIS R AR E S FEL Fe, 0,@ PAA-RB(# 1).

CONH(CH.);NH-RB

© 09 chcHCcoOH H EDC+NHs
(+] H:0» RB-NI{(CH:):NH:

CONH(CH.).NH-RB

0
Ooo

Fig.1 Overall scheme for the synthesis of Fe,O,@PAA-RB
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1-43E-3(3- L EFLPYIE) B — W e th FREh (EDC) Al N-#2 3£ T — Bk i% (NHS ) 1) T Sigma-
Aldrich A% ; B PHY B I F R EE R AL TAFSERT; FeCl, - 6H,0, FeCl, - 4H,0 FINHIRE HE
RN R b4l Bt K ALK (B > 18 MQ/cm).
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DTG-60H 23/ E 7% (Shimadzu 238 ) ; RF5301PC 98966154 ( Shimadzu 245 ) ; D/MAX-1200 X
SHEAATIHX (B A2 LRI ZAL) , Co K, A =0. 178897 nm; EVIT BURSIE M55 ( ADE Tech-
nologies 7~ A ) .

1.2 Fe,O MKPFHIH &

ZMESCHR[ 8] 745, # 5 mL 0. 1 mol/L FeCL,F10. 2 mol/L FeCl, fIE-A ML 1 mL/min FY 5 %
TNEE 2R K N, AP 50 mL 0. 2 mol/L NaOH ¥, S 30 min Ji5, 0.6 T ARG E T DL
VE A B o3 8, I BRAEUK BES 3 WK, 554 Fe, O, 44K UKL 73 H7E 50 mL 20 mmol/L HCI K
.

1.3 Fe,0,@PAA KK FHIE R

¥ 7.5 mmol PNAFRFN 2. 5 mL ARFUMECH 30% 19 H,0, iM% 50 mL Fe, O, AR, Bt 10
min Ji7, FHKPEE 3 K, fJ5H 1.0 mol/L NaOH ¥t iif5 Fe,0,@ PAA BRRIERIY) pH {EE T R 7. 0.
1.4 Fe,0,@PAA-RB HXkESMEIHER
1.4.1 RB &AM 20 wmol Z . 40 wmol EDC F140 wmol NHS /il A% 2 mL 10 mmol/L RB 7K
W, ROV 1 h.

1.4.2 Fe,0,@PAA-RB %4 0.5 mL 254k RB, 1. 9 mmol EDC F11.9 mmol NHS /il A% 50 mL
Fe,0,@ PAA ¥, HEFE IV 45 min J5, FH 0.6 T MREIZIGTUIE S B, KSR, E8) LG
WORTC G, K T RN KR T 43 BE 50 mL 0. 01 mol/L BERRERZE iAH (pH =7.0) .
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JEIRZ FHI B (R SHGIEAE L. 8 AR 55 B 43 Fey O, A KRLT, B Uk R PR 2% T B
R, SRR R B A B AR ER % WPV TR (pH = 7. 0) W, FEZOEIETEAN B HAEEAE 5, WPt
MGt R 2 1w Rk
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Fig.2 TEM images of Fe,O, @PAA(A) and Fe,O, @PAA-RB(B)
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Fig.3 FTIR spectra of iron oxide nanoparticles(a) and Fig.4 TGA of iron oxide nanoparticles(a) and
PAA coated iron oxide nanoparticles(b) PAA coated iron oxide nanoparticles(b)

2.3 AESW(TGA)

i Fe, 0, fll Fe,0,@ PAA ZKb T 0 Hr 2k (& 4) nT UL, #09 Fe, O, K F7E 100 ~ 400 C &
FEJE I BT 2R 2 6% , 3% Al REJEAE M TP AR B K IR, KT Fe,0,@ PAA A 2 D im i, 7EIREE N
200 CLAT, FE& B DI 5% B e TP KBRS TS . 78 200 ~450 °C R EEE I P H 30
W FRRL, R T RN RIRES M RTE. 450 ~ 600 °C L T [ P ARE & Y 5 R H BB 8 254k
FEUATE IR R Y5l HAFAE Fe, O, , HFE MBI N 60% . 45500, Bt 72 i A0 4 4 SR 9 s R
Fe, O, KM ¥ B LU 2T 1: 2.

2.4 Fe,0,@PAA-RB By St45 1%

&5 4 Fe,0,@ PAA-RB 524k RB UM FIA GG, Horh RB RBEAHSE. @45, 1 Fe, O,
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RB Z AR F A BRI DTS (K5 154 b) , IR 5 Gkl 207 10] 19 JF 55 55 Be 1 5% 4% B 2k
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BT IEGME 5 U RIR B RB A 2 5, AT ULAS SCHOAF 7% BE B S 080/ N Mbr 1 X6 e b M5 5 1 K8k
N [RIE, ANl Fe,O,@ PAA-RB WY K & SHERKARXT T2 54k RB 208 T 7 nm(572—579 nm, I
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Fig.5 Excitation and emission spectra of amide RB(a) , Fig.6 XRD patterns of Fe,O, @PAA(a) and
Fe,0,@PAA-RB(b) and Fe,O,@PAA(c) Fe,O,@PAA-RB(b)
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Synthesis of Superparamagnetic/Fluorescent Nanocomposites
Based on Surface Modification by Polyacrylic Acid

MO Zhi-Hong'** , RAO Tong-De', YANG Xiao-Chao'
(1. College of Chemistry and Chemical Engineering, 2. Microsystem Research Centre,
Chongqing University, Chongging 400044, China;
3. School of Chemistry and Environmental Engineering, Chongging Three Gorges Institute, Chongqing 404000, China)

Abstract Superparamagnetic/fluorescent nanocomposites were synthesized based on surface modification by
polyacrylic acid, in order to improve the dispersity and fluorescence of the nanocomposites. The obtained
nanocomposites were characterized via TEM, FTIR, TGA, XRD, VSM and fluorospectroscopy. The results
show that the carboxylated Fe; O, nanoparticles and Fe, O -fluorescent bifunctional nanocomposites have a typi-
cal diameter of 6—10 nm. The Fe,O,-fluorescent bifunctional nanocomposites have a saturated magnetization
of 39.2 A - m°/kg at room temperature and high fluorescent signal. The new magneto-fluorescent nanoagent
has great potential applications for biological and medical uses.

Keywords Superparamagnetic; Surface modification by polyacrylic acid; Covalent combination; Fluores-
cence; Nanocomposite
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