
The design, synthesis, structure and property study of

coordination polymer materials is a rapid development research

field which involves inorganic chemistry, synthetic chemical,

crystals engineering, materials engineering and topology, etc.1-4.

In recent years, carboxylate ligands have been employed to

the design and in syntheses of the magnetic coordination poly-

mers5-8. Herein, we presented a metal-organic framework

coordination polymer: [Ni3(BTC)2(H2O)12]n (BTC = 1,3,5-

benzenetricarboxylate radical) and its synthesis, characteri-

zation and magnetic properties.

All the reagents were of AR grade and used without further

purification. IR spectra were recorded on a Nexus-870 spectro-

photometer. Elemental analysis were performed on a Elementar

Vario ELZ(III) analyzer. Variable temperature magnetic data

(5-296 K) were collected with Quantum Design MPMS XL5

Squid magnetometer.

Synthesis of the coordination polymer: The mixture of

50 mL of H2O solution of 20 mmol NiSO4 and 20 mmol

thiocarbamide was added to 50 mL H2O solution of 20 mmol

sodium 1,3,5-benzenetricarboxylate (Na3BTC), then refluxed

for 1 h and standing at room temperature. The green powder

solids was obtained separately. Yield 50 %. IR spectrum (KBr,

νmax, cm-1): 3442 (O-H); 1628, 1381 (-COO); 1533, 1447, 726

(-Ar). Elemental analysis (%): Calcd. (found); C, 26.81 (26.73),

H, 3.75 (3.89).

The magnetic susceptibility data on the coordination

polymer were collected over the temperature range 5-296 K

at 0.1 T.
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A self-assembled coordination polymer with the composition, [Ni3(BTC)2(H2O)12]n (BTC = 1,3,5-benzenetricarboxylate radical) has been

synthesized and characterized by IR spectra and elemental analysis. The magnetic properties shows that there are weak antiferromagnetic

interactions between the Ni(II) ions of in molecule of the coordination polymer.
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Magnetic properties: Fig. 1 shows the plots of χm versus

T and χm
-1 versus T for the coordination polymer. When the

temperature was decreased from 296 to 34 K, the χm values

increased gradually from 0.0109 to 0.085 cm3/mol. This

indicates that the χm of [Ni3(BTC)2(H2O)12]n is accord with the

Curie-Weiss law in wide temperature range. When the tempe-

rature was decreased from 34 to 5 K, the χm values increased

rapidly from 0.085 to 0.43 cm3/mol. This shows that there are

intramolecular weak antiferromagnetic coupling. From 5.0 to

296 K, the magnetic data can be fitted well (r = 0.99975) to

the Curie-Weiss law with C = 3.2398 cm3/mol K and θ =

-3.7590 K, The small negative value of Weiss temperature also

Fig. 1. χm~T and 1/χm~T curves of the title compound
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indicates that there is a weak antiferromagnetic exchange

coupling between the Ni(II) ions of the coordination polymer9.

In summary, a metal-organic framework coordination

polymer: [Ni3(BTC)2(H2O)12]n was obtained and characterized

by IR spectra and elemental analysis. The magnetic measure-

ment reveals that there is a weak antiferromagnetic interactions

between the Ni(II) ions of [Ni3(BTC)2(H2O)12]n.

ACKNOWLEDGEMENTS

This work is financially supported by Natural science

Foundation of China (20871039). Follow-up support from the

Nature Science Foundation of Anhui Universities

(KJ2011Z299) and Key Disciplines Foundation of Hefei

Normal University.

REFERENCES

1. S. Kitagawa, R. Kitaura and S.N. Noro, Angew. Chem. Int. Ed., 43, 2334

(2004).

2. J.H. Bi, Acta Crystallogr., E65, m1561 (2009).

3. J.H. Bi, R.J. Ding, Z.X. Huang, Y. Chen and N.L. Hu, Asian J. Chem.,

20, 4963 (2008).

4. A.Y. Robin and K.M. Fromm, Coord. Chem. Rev., 250, 2127 (2006).

5. J.H. Bi, H.F. Wang, Z.X. Huang, W.T. Bi and N.L. Hu, Asian J. Chem.,

20, 4966 (2008).

6. P. Caravan, J.J. Ellison, T.J. McMurry and R.B. Laufer, Chem. Res.,

99, 2293 (1999).

7. J.H. Bi, L.T. Kong, Z.X. Huang and J.H. Liu, Inorg. Chem., 47, 4564

(2008).

8. P. Chaudhuri, V. Kataev, B. Buchner, H.-H. Klauss, B. Kersting and F.

Meyer, Coord. Chem. Rev., 253, 2261 (2009).

9. J.S. Miller, A.J. Epstein and W.M. Reiff, Chem. Rev., 88, 201 (1988).

5182  Bi et al. Asian J. Chem.


