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Thermal decomnosition mechanism of
manganese salicylate and shape of nanometric manganese oxide

LI Liang-chao, HAO Shryou, LIN Qiwryue
(Department of Chemistry, Zhejiang Normal University, Jinhua 321004, China)

Abstract Manganese salicylate was synthesized with the rheological phase reaction method. The composition is
Mn(HSal) ;2.5 H,O(HSal= 0-OHCgH4COO) through elemental and TG analysis. This complex belongs to monoclinic
system with cell dimension: a= 1.893 5(4) nm, b= 6.179 0(2) nm, c¢= 17.325 6(1) nm, B= 114.93(1)°, V= 1.8382
(3) nm®, Z= 6, Pa= 1.775 kg/ dm?, Pep= 1. 769 kg/ dm? through powder X-ray diffraction. IR spectrum of sample
shows that there is an asymmetric bidentate bridging coordination between the COO™ and the Mn®* of manganese salicylate. Final
products of sample thermal decomposition are MnO powder and organic compounds in N, at 330 ‘C and Mn30,4 in air at 800 C.
TEM measurement indicates that both MnO and Mn3;04 are spherical particles. The average diameter of the MnO and Mn30, parti
cles are 25 nm and 28 nm through TEM and 45. 6 nm and 69. 1 nm through laser particles size analyzer.
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Table 1 Principal vibration wave number and

assignment of IR spectrum for sample

1

Wave number/ cm™ Assignment

3 491 v(OH)

3421 v w( H20)
3161 v,(H,0)
1628 8(H,0)

1539 v (0CO)
1474 v(CC)

1 404 v,(0CO)
1348 v(CC)

1307 v(CarC)
1148 B(CH)

1032 B(CH)

876 B,(0C0)
816 Y(CH)

745 B.(H,0)
675 Ring
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Fig.2 Powder X-ray diffraction pattern of
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Table 2 Analytical results of gas phase products

chromatography-mass spectrometry(in N»)

M aterial Molecular mass Hold time/ min Content/ %
CeHeO 94 7.365 2.56
Ci2Hio 155 16. 285 0.64
CizHio 166 20. 831 0.78
Ci,Hs0 168 19. 689 23.21
Ci12H 100 170 19. 428 3.42
C13H 100 180 21. 064 0.22
Ci3H 100 182 22.796 9.44
Ci3H3g0, 196 26. 817 27.96
C12H502 184 29. 055 13.24
CisHiz 228 30. 497 0.26
CioH14 242 29.538 0.23
Ci1sH140 246 27. 846 0.31
Ci9H 140 258 32.368 7.11
CooH 140 270 33.965 10. 54
§ 8 a—MnoO

8 b—Mn304
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Fig. 4 Size distribution curve of samples
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Fig. 5 TEM photograph of MnO( a)
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