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Table 1 GC/MS data of unsymmetrical dimethyelhydraxine sample
organic compound retention time/min relative peak area/%  relative correction factor content/ %

dimethylamine 3.915 0.56 0.342 0.20
UDMH 3.969 95.06 1.00 99.2
unsymmetrical dimethylhydrazone 4.332 4.10 0.100 0.41

acetaldehyde dimethylhydrazone 4.950 0.29 -
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Table 2 Initial oxidation products of unsymmetrical dimethylhydrazine and their GS/MS data

B. P. retention time relative peak area

compound M. W.

essential ion peak (abundance)

/C /min /%
water 18 100  3.641 0.015 18(100),17(30),16(6)
dimethylamine 45 7.4 3.730 6.33 44(100) ,45(64),28(29) ,42(15)
UDMH 60 63.3 3.973 71.24 60(100) ,42(94) ,45(52) ,59(51) ,28(42) ,18(36)30(30) ,15(26)
unsymmetrical dimethylhydrazone 72 4.331 14.75 72(100) ,71(65) ,42(54),57(23),30(8)
dimethyl-dizene 58 4.446 2.6 58(100),57(74) ,43(25),28(17),30(14) ,42(14)
acetaldehyde dimethylhydrazone 86 4.942 0.80 86(100) ,42(34) ,43(16),30(5)
N-nitroso dimethylamine 74 152 6.232 2.06 74(100) ,42(34) ,43(15.6),30(5) ,44( 4)
1,1,4 4-tetramethy-1,2-tetrazene 116 130 6.516 0.64 116(100) ,43(40) ,72(34) ,42(28) ,44(24)
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Table 3 The change on percent content of main components in initial oxidation process %
oxidation time/h 0 60 80 100 120
UDMH 99.2 94.31 91.65 89.73 89.65
dimethylamine 0.2 2.81 5.01 6.02 5.60
formaldehyde dimethylhydrazone 0.41 1.96 2.64 3.12 3.82
N-nitroso dimethylamine 0.00 2.06 3.30 3.84 14.02
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GC-MS Analysis of Unsymmetrical Dimethylhydrazine
and its Initial Oxidation Products

WANG Xuan-jun, LIU Xiang-xuan, GUO He-jun, LI Zheng-li
(The Second Artillery Engineering Institute, Xi'an 710025, China)

Abstract: The unsymmetrical dimethylhydrazine( UDMH) and initial oxidation products were character-
ized by gas chromatography-mass spectrometry ,and the content of main components were identified. The
results show that the oxidation sample contains dimethylamine , UDMH , unsymmetrical dimethylhydrazone,
formaldehyde dimethylhydrazone , N-nitroso dimethylamine , acetaldehyde dimethylhydrazone,1,1,4 ,4-tet-
ramethy-1,2-tetrazene and dimethyldizene in initial oxidation stage under oxidation time minor to 100 h in
air,and the content of dimethylamine, formaldehyde dimethylhydrazone and N-nitroso dimethylamine in-
creas in this stage,but the content of dimethylamine decreases and that of N-nitroso dimethylamine increa-
ses quickly while forming new oxidation substances in the following process. The presentation of fragment
ion peak of m/z =42 ~43 in all the MS spectra of the compounds containing nitrogen proves that the
break reaction of N—N bond in molecules of UDMH and organic oxidation products containing nitrogen
easily take place under heating.

Key words: analytical chemistry; unsymmetrical dimethylhydrazine; initial oxidation product; gas chro-

matography-mass spectrometry
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