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Synthesis and magnetic properties of
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Abstract: MCr,04(M= Co, Zn) nanocrystalline were synthesized by the thermolysis of complexes. Their phase,
surface microstructure and magnetic properties were characterized. The results indicate that the products have a spi-
nel structure with cubic system, and are spheric particles with crystallite size of about 40 nm. The hysteresis loops
show that CoCr204 has a clear ferrmagnetism and an exchange bias filed at lower temperature. It is observed that the
coercivity, exchange bias filed, saturation and remanence magnetization are 6. 05 x 10° A/m, 1. 93 x 10* A/m,
19.86 A * m*/ kg and 12.63 A * m*/ kg, respectively, which are explained by the magnetic spin disorder of surface
atoms resulted from surface structure defects of CoCr204 nanocrystalline.
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38 ] — P a7 B 0 5 vE A BCRT BRI M (H CrO4) o
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1.1 #HEEHE

1) ATIKHI[ M (HCrO4) 2( Py)4] * 4H,0(M =
Co, Zn) I

FREL 2. 19 g( 10 mmol) B B2 &% Al 2. 53 g( 10
mmol) BERRES, 70515 1. 00 g( 10 mmol) =5 4L 4
150 mL 2B FOKIRA, HiHEE 2] 50 CHy 2 Frik
BV G ) IR TR S W R T A D 3. 20 g (40
mmol) MEIE(Py), 12030 a4 £, 0 5 4k 247 i
FERHEFE 10 min, AR =, S . K RAHNAE
Bivesc, B TEREEREEE, 238 2EE G
AVSRA A FIER SR RTIRY) B .

2) MCr204(M= Co, Zn) (4%

BRTIRY A A1 B T 500 CEFAS M TN
B2 h, 73alfF IR C A D,

NI

1.2 HmBFRES NN

AU C . H & & M Perkin-Elmer 240B %Y
TCES MG E; Zn* . Co™ &M EDTA Wi 5E
I5E; JH Philps-Pw 3040/ 60- 50Ky K X 4 2 7 5t
1, s AR uE g, e i DA Ko 55 (A=
0. 154056 nm) , WU 5E A SR B T A it 7= () K R
T £, 2501 —FER AN 66 VI 2 AT SR 1)
W RE: Bt Metter Toledo TGA/SDTA 851° #k

I3 AN 5 TSR AE N2 (50 mL/ min) 4R R TG
i<k (VLR 20~ 900 C, FHEHER 20 C/ min) ;
Shimadzu FT-1T 800 Y {8 37 M- A% # 21 4h S il % 7E
4000~ 400 cm™ ' YU [H A (VRAGEH R ) W e AE s C
M D HILLAMGE . BIO22T R4F BieE 315 TR
CHI D MR Fr; s FEmfiomit (VSM) il T C
A D (IR A1

2 GRS

2.1 BIIRYIRYLE R AD L

METIEYI I TG-DT A &3k, FEdh A Al B
76 Ny FITTE R A 3 BB, 20 % T
RO 2 Py 2B M(HCrO4)2, M(HCrO4)2 %k
KAZ e MO « 2CrO; Al MO * 2CrOs 7 fift 1%
MCr204 . B A F1 B 2Kk 2 Py I G Fil 43 1)
A 150~ 200 ‘CH1 180~ 230 C, F£W] Zn™ 5 Py 4i
AU Co™ 5 Py 4i&7E [ .

BTEKA IR T 25 20 BT - XRD A48 40t i i1 R AF
SERNE 1 o . XRD 3R 2 AN Al 9K 4 # 2
. SEE TG - TG HT FIER A I 5 &5 3 ay DA
WIETIRY) A A1 B HIZH B4 8 Zn( H CrO4)2( Py)
1 Co(HCrO04)2( Py) 4.

2.2 FRERYIEY SR IREE M

Bl 1 BT A BT SR AE 2R 500 TRV i
FE4) C AU D B XRD #% . 724 C i B S ZnCr 0
AR HERE I (JCPDS 82-1532) #H—%L, 7741 D Ky
KI5 CoCra04 B AR#E R 7 (JCPDS 86-1668) 4H 1Y)
A, BHA M ARRMA TGN, RFES C F
D 5 ZnCr204 F1 CoCr2 04 FLATAH A AU ZH AN S5 1) .
Pl E 1) XRD s Fbrtk, 132 ZnCraO4 1 /A%
28 h: a= 8.3637 A V=1585.0 A; CoCr04 [1
IS S HN: a= 8.3294 A v=577.9 K .

2.3 FRREEYIRIFLSR

R1 OHIKY A B MRS R
Table 1 Characterized results of precursors A and B

Precursor Element analysis, w/ %

20/ (°) XUS vis)/nm

Zn 10.59(10.70), C 38.69 (39.29),
H 3.44 (3.62), N 8.91( 9. 16)

Co 9.73(9.85), C40.70 (40.13),
H 3.58 (3.70 ), N 9.33 (9. 36)

A

B

10.41.11.23 .19.97 . 362.2(Zn?*);
21.89.34.95.44.61 262.6, 256.4, 250.6(HCrO7 )

10.52.11.49.20. 14 . 590. 5, 359.5(Co* );
21.83.22.96.44. 86 262.6, 256.4, 250.6(HCrO3z )

Data in parentheses are theoretics ones.
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2.4 REMELINLE
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Fig. 1 XRD patterns of ZnCr204 e MR N TR EEZ .
and CoCr204 FEfh CoCra04 7E 1 T (107 A/ m) fE3H¥5 H1 41F

T 5K BRI LW 3 fror o B, FE
SR H o 6. 05 x 10° A/ m, Y FIREAY 58 %
M. 73 19. 86 A * m*/ kg; P HEALTRE 12, 63
A s m’/ kg, SEERY, FEREMRE TR WS
P RRE Y, RIS E H BB S A e fm B3 H . h
1.93 x 10" A/ m , XFPAT 5 B W41 e 55 SCHR( 12] 1Y)
S 4 A — 3K
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Fig. 3 Hysteresis loop of CoCr204
at 5 K with cooling field of 1T

B 2 ZnCry04(a) Rl CoCra04(b) 3 FESECR ) 5 H B A BN B ROR R
Fig.2 Morphologies of ZnCr>O4( a) Ko HTHEM B RCTAEGUR G N, T RER B

and CoCr>04(b) = D: b7 NP VT 591 AR ik T VAN N 0 7 4 NI N
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