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Crystallization Behavior and Thermal Decomposition Characteristics of
Manganese(II) Oxalate in Organic-water Binary Solvent System
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Abstract: The mineral of manganese oxalate dihydrate was synthesized in aqueous and organic-water binary
solvent system (OWBS), respectively. The samples were characterized by XRD and SEM. The results show that
OWBS can effectively control the phase and morphology of manganese oxalate dihydrate. The distinction of
thermal decompositon of monoclinic and orthogonal manganese oxalate dihydrate can be ascribed to the different
linkage mode of manganese cation, oxalate anion and crystallized water in inter-molecules. The kinetic
parameters of thermal decomposition were obtained by TG-DTA curves in various scan rates, and notably, porous

manganese oxide was prepared from orthogonal manganese oxalate.
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(A) XRD patterns of samples in ethanol-water binary reaction media: (a) R=0; (b) R=1/4; (c) R=1; (B) XRD patterns of

samples in other binary reaction media: R=1, (a) THF-water; (b) methanol-water; (c) i-propane-water; (d) acetone-water
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R=1, (A) water; (B) THF-water; (C) methanol-water; (D) ethanol-water; (E) i-propane-water; (F) acetone-water
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Fig.2 SEM images of MnC,0,-2H,0 Powder obtained in binary reaction media
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(B) Otrhogonal manganese oxalate
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Fig.3 Schematics of chain structures of monoclinic
MnC,0,-2H,0 (A) obtained in water solution
and orthorhombic MnC,0,-2H,0 (B) in ethanol-

water solution
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Fig4 TG/DTA curve (1) and XRD patterns (2) of monoclinic MnC,0,+2H,0 (A) obtained in water solution and orthorhombic

MnC,04-2H,0 (B) in ethanol-water solution
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Fig.5 SEM images of calcined samples of monoclinic MnC,0,-2H,0 (A) obtained in water solution and orthorhombic

MnC,0,-2H,0 (B) in ethanol-water solution
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