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[WE] RAZZ=KEAEZBR(FHK DTPA) MK y-Fe, 0, RTHRERITHM, HELMEREFAAR
IFE SRR MR y-Fe, 0;/DTPA Bk E & BLF , R AL 4163 (FTIR) X SR8 6% (XRD) . BT R 5
(TEM) X SRR F R (XPS) | L RE AT IREHEESBEIRTH(VSM) JRF UL (AAS) XM E AR T
RIMEREBEATRIE. SR K Y. DTPA EE LML ERM B 7 XAEAE y-Fe, 0, KR FHRE, BRT AKX v-
Fe,0,/EDTA AR T B FHA LT, y-Fe, 03 R FIHAHMEA FHER , LA R T HIRARTE 20 ~ 30 nm, LhAEHT
BALSREE (o, ) 7E 65 emu/g 247, A BORMBEM, X R &R F (41 Ca( 1) Ni( ) \Hg( 1) \Pb( I1) %)
BA RFHE AL,
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Analysis on Surface Modification and Characterization of
the Magnetic y-Fe,O, Nanoparticles
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Abstract ; Magnetic composite particles of y-Fe,0,/DTPA were got with DTPA as surface modification
agent. The synthesized composite particles were characterized by fourier transform infrared spectra (FT-
IR), X-ray photoelectron spectroscopy (XPS), powder X - ray diffraction (XRD) , transmission electron-
ic microscopy ( TEM ), vibrating — sample magnetometer ( VSM), and atomic absorption spectrum
(AAS), et al. The results showed that DTPA were chemically enwrapped on the surface of y-Fe, 0, nano-
particles. The composite particles with 20 — 30 nm in diameter have a strong magnetism of 65 emu/g and
a better dispersion. The composite particles could chelate with many mentalions such as Cu( Il ),

Ni(1), Hg( 1), and Ph( ).
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EIE, B WY y-Fe, 0, H AR FIORE S R HERENT

R R EHAMEFIXT y-Fe, 0, BT HIREHITHRME, I H T y-Fe,0,/DTPA B HF; FHEHIT T B8R
HE SR TFRESHTERERENLMEREFHESTR.
1 SEREs
1.1 BRI SEE

ZZERRRZEM(DIPA) Abidt, FEEZ (£H) B ERFIA T ;W (C,H,0,) , 2, b
BRI ANA R A 7] Tk ZBE(C,H OH) |, Sl , Bt Ak 22 s A BR K, /A 4, JL s 25 A 4
W BAERRAT; 28, i, b Ik EA R A RA 90K y-Fe, 0, KiF,5 - 10 nm, BKE , 5L
FRFVEI - BER L i RS 2 BRI AR e

MB154S {837 H-£1 464X ,ESCALAB MK ~ [T & X 548 568 T-REi%4Y ,DBADVANCE X ST,
JEM -200CX 3% 5T H4% , Beckman — SA3100 B % 1 (FLE RFLAESHTL, IDM - 13 BIRSHHE S BESR 1T,
AA320 BYJFEFRIBOKIE.
1.2 XBAHZX
1.2.1 24618484

FRELO. 5 g BNk y-Fe, 0, BLF AR 20 mL ZE18/K =, 00 3 FEHAR , I O FS 40 8L 15 min ;48
A BUS TS 250 mL =FEHEH, A 5 mol - L™ ff) DTPA /KI5 40 mL, B F S0C F##E 2 h; X
NSRS IER , 2 BRI K R B V% 3 K, BRAB M Bk ML DTPA BRI B SR F7E
60C MK A TS , T B RIRANE SN T.
1.2.2 E4HTHNEEETHESXE

WERFRER 0.2 g HI R HBESRT 4 4, FHAZB 20 mL 10 mol - L™y Cu( ) \Ni( I ) \Hg( )
A Pb( ) BARHER B 8 4 BB EBETRES L, TR THRY 4 L B RGEVBEREBLHEE. B
DR AR FREOEE ST, NTTERESRRBRTEBREFHRE. S8R THERE FHESEITR
WMTFRPR

BEE=(C,-C)/C,x100%,
R € .C A AHEAH BB P THRE.
2 HR5IR
2.1 SERFHILIINGETH

B 1 H1(a) . (b) il (c) A R HERTHY y-Fe,0, B F . BUME /G H9 y-Fe,0,/DTPA B &4 F K DTPA K
LA E. W AT LUE Y, SobERT 3 437. 2 em ™'l 544. 6 em ™' 4L 4> BIST B F R EFEEA y-Fe,0,

HORFAE R DTPA (Y RFAE TR0 L SR 2%, 700 ~ 900 em ™ B i 3R iRy - CH, BT N B #3035
A2, 7E 1000 ~ 1200 om ™' Z [ IR FRE C - N fYH4EHRSD, 72 1 300 ~ 1 450 em ™' [A] i) — R FY R AL HF
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0 C - H B FR B R R 3R 3h A 54,1 636. 4 cm ™' A FIIRR ISR C = O RMZRIRBHISH , h T4 4
BHRBRIBAFETE, 76 3082. 6 cm T F13014. 8 em " B T 4 & AR O -~ H MR shR e, st UGS
y-Fe,0; BT Fe - O EEIRENIFME MR 544. 6 cm ™' AF 7 563. 5 em ™', RAET “ B, X AT F4K
BEMER T 32 R H MR, R T R AR TR NS, H S BETA T LR TREHE, 4 Fe,0, ki
FHRTERBIGOKIEES , RREE & 1 EEEH TR, BRI N Fe - O K FRER MR & EHO7 M
Bah. i THK y-Fe, 0, BLFREHEMFETE, v LUR DTPA Ry R A FRiL N, a0 2 B, iX— 4
WIRT UM C = O KH%5 IR 3hI% i B I 1 636. 4 em ™' BB B KIS 1 626. 9 em ™' B KAESEL. B F DTPA
PHEE B HIBREY DTPA 5 y-Fe,0, EMZE A R K4 F i SEFFBAR, BHEH 408 ZMBER
2929.8 cm 112 852.6 cm '8,
2.2 X HEkEBFEEES

et G B AR T XPS % 8 BBt RT)S Fe 2p #1 O 1s BB T45- A REAI AL 43 A 3 . 4 F1R 5
Fn. W 3 $on & C Wi i3 A N W o i B BRI sk i /5 y-Fe, 0, BLFRIE AT & DTPA. [7)
B, SEHEERT y-Fe, 0, BT kT EMETTEM LLEL, BUHEJG Fe 2p M1 0 1s WA FE G REXIA KM, 55
3 721. 17 eV #1540. 25 eV #4105 721. 53 eV 1 540. 62 eV, i LA HEWT, & 7 DTPA 7E y-Fe,0, R 75
HATREFE LT Fe -0 - C 48, R %t Fe k1%, i T DTPA rh¥RBRAR A s A e 8K, B A LAs@ad O f# Fe JT
R B0 77 o 5 BE RS, % 2p R F RO BERVE LB/ N (8 2p T 5 Fe R TR AR ER  NTRET
y-Fe,0, BB HFEIEE, P24 T HF0  F Fe 2p IZE G RER K.
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2.3 X SEITHNEEMBESBRSN

B 6 H1(a) F(b) 43 BIABAERT v-Fe, 0, R F R /E B E SR T ) XRD EE. WEFATLIE T,
y-Fe, 0, BRI T B RRIE AT 5 0 3F 8 K A 2 R AL, 5 R 7E & — Fh R 4K O FRAE 17 59 e (20 7E
30. 24° 35. 60° ,43. 44° 57. 50°F1 62. 42°) , 5 y-Fe,0, WIARUER B —3%. H Scherrer A3 THE B M AT
JERLFHFRPRAR , FJARBUERTHY y-Fe, O, B FHIRARZI N 5 ~ 10 nm, BUHE G B SR FHIRR RATE
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I, % W y-Fe,0, BB THIRESIE KRR

20 ~30 nm, ERABRFELEH. B 7 A1 (a) F1(b) 5351 y-Fe, 0, BT RE SR THBHN BB, ATLUE H
Btk AR AR K, X T BB B TR B R DTPA R MR FEZE LM FRE S T 28, £ TH
AR NE R T LU o R T R B i o, (B R R ™ 8, X FE R E BT K
/I BT[] B BE B AR A, LT[R B F AR S K TRL T B B B E T, TG BORL T B 1 2.

3 14‘

7-Fe,04(x100 000) ' v-Fe;04/DTPA(x50 000)
M7 ZANTHEERA

2.4 EENTFHIILRERMBEES T

BHERT y-Fe, 0, LT RAEARRET #l&MESRTH LRER AR RE IR 1
BN (AP Sample 1 ~4 S HINFEAR IR T H & 1) y-Fe,0,/DTPA H & HLT, Sample 5 KB PERTHIHIK
y-Fe,0, BiF) . HRHEEIL A 8 Fin. MR 1 A& 8 ATLUE ), ARNREE T il 4 595 &R0 F i LU R Rk
YesRBEARE , (B LRI A A R K25, LREE SRR FH R, &SR T 89 LR m AR B/ A%, AT
TTHERE FTHEEZ SR TFENEA B TEANTFAERANLERTR, T UREHE S SRETH

881
®1 AEREFGTHER y-Fe,0,/DTPA &R T
e RER R A 80 ()
BET surface area Magnetization (‘8)(3)
/(o g™)  /(emu-g™) @
50 112.25 67.5
60 101. 17 64
70 84.478 65.4
80 80.516 54.6
— 73.799 74.5

2.5 EANFRHESMHESH

22 1 Sample 1 -4 23 HIAFEAR R BE T H
ftt) y-Fe,0/DIPA AR F A Cu (1), Ni -
(I).Po(IT)F Hg( I ) B FIUREBER, AR -10 -5 0 5 10
BT LA H4 7R 7 36 2 #3146 B9 y-Fe, 0,/DT- — (2)%(3)’§f;§j(4)80w)7_&203
PAZERTX LRI ERE T HRAREE 8 ERFMEBET y-Fe,0/DTPA 8 &R F 08 EI4
M, AHMERENAE, B EEA RN

.

Sample Temperature/C

[V VO
M/(emu-g™)

-40

%£2 TREETHEN y-Fe,0,/DTPA SR FHIHEREFNESIER

Chelating ratio/ %
Cu() Ni(I) Pb(D) Heg(Il)

Sample Temperature/ C

1 50 64. 36 54.18 36.72 45.47
2 60 56. 06 42.43 45.92 36.08
3 70 45.79 57.26 56.48 62.44
4 80 47.52 63. 94 54. 64 56. 36
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e
RIS 2] DTPA XK y-Fe,0, KL T HEAT R B0, 4 Hi T Rk M43 L4 BB 47 10

y-Fe,0,/DTPA E4NF. HAR TR LML ELBE FHTARNES, X THSMHMERE 7
TESITT T REFHNERER , HA BT RS [ BT 3R .
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