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Characterization of Products by Pyrolysis of

Ferrocenylacylhydrazone-Nickel Coordination Polymer
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Abstract: A diacetylferrocenyl isophthalicdihydrazone-Nickel coordination polymer (PFZNi) was synthesized us-
ing diacetylferrocenylisophthalic dihydrzone and NiCl,-6H,0 as the raw materials in DMSO solvent, and then it
was pyrolyzed at high temperatures (500~1200 °C) under air, the product was characterized by XRD, XPS, SEM
and SQUID. It is found that the product prepared by pyrolysis was a ferromagnetic solid solution with the mixed-
type inverse spinel microstructure of nanocrystalline NiFe,0,4-Fe;0,. When magnetized by an external field at 5 K
and 300 K, it exhibits a higher saturation magnetization (M,=42.57 and 39.05 emu-g™') and lower residual mag-

netism (M,=6.87 and 6.27 emu-g™), respectivity, their magnetic parameters increse with pyrolysic temperature.
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Table 1 XRD data of the products prepared by pyrolysis in different temperature
Peak 1 2 3 4 5 6
20/(°) 500 C 30.34 35.74 37.30 43.42 57.46 63.1
800 C 30.40 35.86 37.32 43.48 57.32 63.10
Products 1000 C 3040 35.80 37.30 43.42 43.42 63.10
prepared 1200 C 30.52 35.92 37.30 43.60 43.60 63.12
by pyrolysis Spacing 500 °C 0.294 58 0.251 22 0.240 81 0.208 39 0.160 37 0.147 32
d/nm 800 C 0.294 01 0.250 90 0.240 31 0.208 12 0.160 23 0.147 32
1000 C  0.294 02 0.250 81 0.240 69 0.208 39 0.160 31 0.147 32
1200 C 0.293 89 0.251 00 0.240 69 0.207 18 0.160 06 0.147 32
NiFe)O, PDF File
20/ (°)/d/nm 10-325 30.35/0.2945 3571702513 37.30/0.2408 43.45/0.2085 57.42/0.1605 63.12/0.1470
Fe;0,

20/ (°)/d/nm 11-614

30.28/0.2950 35.68/0.2510

37.30/0.241 2 43.65/0.207 6 57.36/0.1614 63.07/0.147 5
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Fig.3 XPS spectra of Fe2p in the products prepared
by pyrolysis at 1200 C

F2 HETYH Fe2p & Fe3p ML A6t
Table 2 Binding energies of Fe2p and Fe3p in the products prepared by pyrolysis (BE / eV) *

No. Fe2pos Fe2p s Fe3p Ref.
NiFe,0, 711.3 724.6 55.6 This work
(710.6 = 0.2) (724.6 £ 0.2) (559 +0.2) [11]
Fe;0,4 711.0 724.6 559 This work
(710.8) (724.7) (55.7 £ 0.15) [11,12]

* Values in the parentheses are reference ones.
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(b) Enlarged part in the low magnetic field region for Fig.6(a)

J34h, 3R 4 AR BE A AR L R A M M,
FH, HRHGAN 3T GE 2 R A Bl JORE A A 5R  | E
(4, R T B 0 R SO 28800,

x4 PRINIABEESHSHNXER
Table 4 Dependence of pyrolysis temperature for
PFZNi on magnetic parameters

re M (emu-g™) M,/ (emu-g™) H. 1 Oe
SK 300K 5K 300K 5K 300K
500 3470 32.10 452 420 825 785
800 3880 36.50 560 468 880 825
1200 42.57  39.05 687 627 100 80
3 & it

FH XPS XRD .SEM K SQUID 3% ff it %t — 2
Wt — % BRI R O HE bR BRI 07 3R A W) (PFZNG)
TE 500~1200 CA[R] 3 B2 N #4747 R AL,
gERW, B — R4k NiFe,0,-Fe0, 1R & B
O AT G5 R B EREAR B A, LGS 8 (M, M, H.,)
i AR L R, B, AR WR SR AR AR T — R
& 8 A LI AL 3R 6 W #0155 9 oK 3R R Y
BTk, I AR N T A (O A 4
S

S 3Tk :

[1] LI Feng-Sheng(Z A 4), YANG Yi(#s %), MA Zheng-Yi
(L #R M), et al. Nanometer Functional Composite Materials
and Applications(# K 7 #& 2 &+ #+ % 2 A). Beijing: De-
fence Press, 2003.

[2] Maclachlan M J, Ginzburg M, Manners 1, et al. J. Am. Chem.
Soc., 2000,122:3878~3885

[3] WANG Xue-Jie(E2#7), WANG Li(E  37), WANG Jian-
Jun(E# %), Gongneng Gaofenzi Xuebuo(Chinese J. Func-
tional Polymer), 2002,15:368~374

[4] Rasburn J, Tang B I, Manners 1, et al. Chem. Mater., 1995,7:
871~879

[5] Pudelski J K, Rulkens R, Foucher D A, et al. Macromolecules,
1995.28:7301~7308

[6] LIN Zhan-Ru, YU Zhi-Ping, HU Han-Jie. Prog in Nat. Sci.,
1999.9(10):760~766

[7] Zhang H Y, Li F, Chen P K, et al. Polyhedron, 1993,12(2):
165~170

[8] Zhao G, Li F, Xie J S, et al. Polyhedron, 1988,7(5):393 ~
398

[9] Prabkakar L. D, Palanirelu C B. JM.S.—Pure Appl. Chem.,
1995,32(1):129~142

[10]KONG Xiao-Dong (fL /N %), ZHENG Jia-Sheng (¥8 & % ).



1018 -

Pl

¥ %R 522 %

Cixing Cailiao Ji Qijian(Chinese J. Magn. Mater. Devices),
2003,34(2):7~9

[11]ZHENG Li-De (5K 37 ), MO Je-Mei (7 2= 3%). Nanometer
Materials and Nanometer Structure (43 & #t #+ 5 244 K 45 #).
Beijing: Science Press, 2001.

[12]McIntyre N S, Zetarule D G. Anal. Chem., 1977.49(1):1524~
1540

[13]Moulder J F, Stickle W F, Sobel P E, et al. Hankbook of X-
ray Photoelectron Spectroscopy Perkin-Elmer. Eden Prairie:
Perkin-Elmer Corporation, 1992.

[14]CHEN Qiu-Ling(F#k #%), LIN Zhan-Ru (¥R J& ). Sichuan

Shifang Daxue Xuebao(Chinese J. Sichuan Normal Univ.),
2000,23(5):500~504

[15]ZHANG You-Gang (5 4 49), HUANG Yong-Lie (% 7k Z1),
LUO Di-Ming (% il [&). Magnetic Materials (%% ¥2 # #t).
Chengdu: Electronic Communication Engineering Institute
Press, 1988.

[16]Guinier A. X-rag Diffraction in Crystals Imperfect Crystals
and Amphous Bodies. New York: Dover, 1994.

[17]Sun Q, Jacky W Y, Tang B Z, et al. Chem. Mater., 2001,11:
1581~1590



