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LRSS REEREREABI L PO, THLHE, 214122)

B E: AGUUEEME Fe,0, BUAKR T, HAMMMERITREXME: ANHERFERERE (CMO), 2TRAREBREL
% CMC BEMERIR . EBTRBANMLEM m (CMC) : m (B Fes0,) H4&MMH% CMC Bt W. NART ) BHME.
LML B RIS BT B B B TR M R SO 9 T 7 SR PR EAT T RIE . IR RS R R, EEE B m (CMC) : m (3% Fe,0,)
BAGT, WTLUHIE RS BB BITFA/ A 50 nmx 100 nm 7 CMC BEMERRL.

XEF: Fes04 RAFETEE (CMC): BTN

MM R TR RS R AR SREAYERT G ke R, 00 AR 1R e B A i S 0 18 2 TR R M R A3
KL, HHPFe;0.fE 0 —Fh BAHIRELAE MBEPDRB ZRF, Hutt s A FRRaEdgnal. mrtsiyr?.
SBETREPSSRE R MOMAR. REE (CS) B—HRARBSTHEY, RAFRKYE. EWHAKE.
AR R YIRS T RIFIERMYE, TZATEAREY, 2480, MAZRAMEBRRE: HHT
A K —OHM—NH, i HEEA T U5 AN REAZE RN, B—FEIEUMERS TRBAM IR . XF
HiPE R FHORREIR R & THMER T RS2 PR OER . BB, BES R UR REFRAEYHEE
M, EHEAT RN

A 80 56 A L UTIRER 6l & 1 BRI A Fe, O, AR LT, FRAS SRR AT IR P 2L Bt W LB BT St
Fe; O Z1KK 73R 1H, LUHHIEHENE. FoANGRIRTFEZRE (CMC) BtERok .

1 £ B

1.1 RAFS5NE

FRE, BB 90%, WL E&FRAEMERRAT AR, K NHyH0, A RF 4, FeCl4H,0,
U TERALTR = &7 TKZE, o A, BAERANESAFERATER; FeCl6H,0; FRME;
NaOH; ®ZB; KEERE:; TR AR Tween-80; R, RESH 25%; FE, ¥4, FHERAK
2RXFERARER; W, LEgSelbEANERA L™,

FALA2000104 {#EH 4T 4F 5% (IIZE KX Boman AF477), KBr KA, HMTEEN 500~4000 nm;
CSPM4000 B /1 B8 (AFM, [ MHARBEARAF), BMEX: 40KNE R Zeta AL (DLS, HE
Malvern A FAF=), RERE 25C, BRIABLAK.

1.2 i FesO, %I &

Fe;O, KLUzl &, K aHE.

Fe?*+2Fe**+80H —Fe;04+4H,0

BAESBIT: R —E & HFeCL5FeCLAH OB B RBBRAERSET TETF60CKBHE T HiH:, &£
B MEKBERZFWENE, KN VEMAMBETEN, RN3bEEIE. &S EEE LS BEBIR, BRE
FIRBAIK R ZBEVERR, AT 518 3o Fe, O, 50 .

1.3 CMC H#l%&

REGS g BB T =AY, ARREBESCEEKSTEKL b ZEBMAREDH30%HINaOHER, B
B2 b LS, ARNBYEGHABEAZRIFRERK. FREKTOCTHERNI h. REEIE
J5 F1300 mLAMEK e R, BHRESBI0%MHCHAT pHEZ S B A, i KBAGERITE, E55ME.
KRB R AR LK Z B HIEYE3K, E60°C T T, Brsicmc!,

14 FHERPESERHERKH &
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SEH R AR A R R ) & AT B CMC 1 T80k . ZE 1500 r/min BOBEHEHE B T — 2 8 7KAH(CMC, 3 Fe;04
L) WMME —ERmE CREWE), ALE, FEMERN—EMNEFEMARBENE - CRE T RN, RSk
BEIMANZEEF, RN EAER RN —EE. AHERSNE, HZE., EMKER, £ 50CT
T4

2 H#R51E

2.1 WKL SN A

BUA BRI B AR, m(CMC) 1 m (S1EFe;0.) K1.0: 1.5] F RIS RIHEM R B AR S R AR
LIHNEE . 3400 cm A AO—HAMN—HI R IRENIBNIE; 2924 cm™ & A WAKIC—HIHZE IR SR ;1635 cm'’
REFN1385 cm ' 4043 B4 AR B AK FREI—COO—5 iR sh Bl ig!" ;1084 cm™' &b C—O—CIZEHR 3T
ey LA bR U RE S UL B I REER P S B CMC. 634 cm ' AbA1586 cm ' ib AFe—ORFIE IS, LB, CMCTK
THEE T IFe;0s TEM T Fes O TE TR o

SRE%

4000 3I500 3OIOO ZSIOO 2(I)00 ISIOO 1()'00 500
H¥em!
1 Rt CMC K4 &g

2.2 HEMERORIRIRLAR A

B 2 AARMIE Fe;04 1 ARM JESR TS5 R, BRI K/DZ14 150 nmx300 nm, HEAHARRE. B3 Ik
¥ Fe;0, B AFM JESI 0745 R, Hoki 2 A /NATE 30 nm. BefE &4 T HI78 K CMC BRI AFM B3 LA 4.
HPE 3 AT%0, Fe,O4 B MH A K KERT ARIRR, EHNEHER/D, AR NE407UEH, CMC
REPERRL RN —. AP BURF, REMERORL ) R/ HIAELT 50 nmx100 nm, B Fe,O, BUK IR 2 KL, Xh
Bt — D U T R 3 ST OB AT M A A Bt Fea O, FIRIHI L.

B2 Aot Fes0, K1 AFM B3 ftk FesO, 1 AFM
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4 CMC EPERHRI AFM

23 HMERRLEIREME AT

BUb BB T HI&H CMC BEtEROk:, W TB4KP, S28FRITHUE MR T 2P — s,
W& PG RS R A TR B O 2 5 B B Rk R b, AR RGE, ZEERTEl (M F 1 min) AWEQTE]
SERk. YiB CMC R MREMERFIE A &
24 CMC HEMEmMR S &M EmEE
241 ZTBRFHIFRR IR W

R RNERERZMEAEIm (CMC) : m (Bt Fes0,) 4 1.0: 1.5], BT B FREE X R
RGO AR TR M. B S 4514 MR B B BRI R R R s A .
BExt T UAES, EATBEAR B RBEROMRERF (R 1), FTCInT A MR B R 1% R R3S
BAENEE. RoBRIRBHARFFERAMESHIHN, RoBEAGHEHRAEE, H¥X#ELd 5
ANBRBETFHIRR, XERAAN R T RN A S Z AR, RN X258 CMC 53t Fes0, 2 8] 38 B
SR KM, e TENZRA AN, AL RED, RMEFBEESENTBRAEH.
HEEBERKE, DLS i EuR® AFM BB m A, EF U AB T EERIHERREREK T, g
MEERRKBEERR .

5 RN IR ST e Rk AR XL BE 2 A

® 1 FERATEMATHERE CMC HIERRRNEZ LR
BRI R o R
R /nm 282 319

242 m (CMC) : m (Bt Fes04) X R BURL )R Mo

RHERNAEREFMEAZE (URZBATBEFD, REm (CMC) : m (% Fe;0,) TRF DLS MR HIR#L
BRI R TSI E 6 fik 2 FiR. BEE 6 fEK 2 TLLEM: m (CMC) :m (1 Fe;04) 9 1.0: 1.5 F
(RE 6 (b)) kg, BAABRERIRAS M S8/ m (CMC) : m (B Fe;0,), F=YIRRR MR K;
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M4kEE K m (CMC) : m (B Fes0,) AR K. HEATH m (CMC) : m (21 Fe;0,) FE—ETR
B A I A B AR R =Y. m (CMC) @ m (B Fes04) /MR T3 FesO, S BN, B M HAREE—
&, BRELE CMCH, FRZEX: T m (CMC) :m (%M Fes0,) T ANLSHFAEREZ AIMACE, Mifi
ML HERRER. FLl, m (CMC) :m (Bt Fes0,) 4 1.0: 1.5 Br k. At DLS FrB AR5 AFM FT
HEIE R

() 20:1.0
B6 ARm (CMC) :m (it Fe,0,) MIMATERKLIIEE S 45

%2 FEm(CMC) : m ({1 Fe;0,) BEETETIRINI S L

m (CMC) : m (1% Fey0.) 1.0:2.0 1.0:15 10:1.0 1.5:1.0 20:10
Fif/nm 220 218 261 270 283
3 & #

3.1 SEFIEUIIEIAS & M BRI FesOy SRR T, BRTRBHATR P AL, HHUBEEK Fe,0, W
KEFRE, 6% 7T RSE. EOMRPKRIRTFEZRBEEERNL. FBL8 50 nmx100 nm K7 R
Ak

3.2 EGUKGAR TR TR SR ROR B A B R

3.3 R TEEABRICERIRARN, BT B A TR T E RO AR R N A R ST SRR R

3.4 HIERPEFTEEUNE BN R P RETRE S HM Fe,0, HREH L 1.0 1.5 By &R .
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Preparation and Characterization of Carboxymethyl Chitosan Magnetic
Microscopic Particles

LI Yan  LONG Zhu
(Laboratory of Pulp and Paper, Jiangnan Univeristy, Wuxi, Jiangsu Province, 214122)

Abstract: The Fe;O, nano-particles were prepared by co-precipitation method and modified by oleic acid; Then carboxymethyl chitosan
magnetic microscopic particles were prepared by inverse suspension method with carboxymethyl chitosan prepared in Lab. The results
demonstrated that crosslinker type and the mass ratio of carboxymethyl chitosan and modified Fe;O, were the most effective parameters for the
preparation of the microspheres. The AFM, IR and DLS results indicated that the diameter of the microscopic particles was about 50 nmx100 nm and
the microscopic particles were uniformly distributed. The magnetic test showed the microscopic particles were magnetic sensitive.

Key words: Fe;O,; carboxymethyl chitosan; magnetic microscopic particles



