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ABSTRACT. The photochemical reaction of ammonia in deoxygenated aqueous methanol has been in-
vestigated at 25 °C using 184.9 nm UV light. Amination was carried out by irradiating the solution of reaction
mixture, and the formation of methoxyamine, hexamine, 1,1-dimethylhydrazine, dimethylamine, formamide, and
a small amount of ethylenediamine was observed. In addition to these, carbonyl compounds such as for-
maldehyde, ethyleneglycol, glyoxal, and hydrazine were also preduced. The initial quantum yields of the products
were determined and probable mechanisms for the photochemical reaction were presented on the basis of product
analysis.
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Fig. 1. Yield of formaldehyde after imadiation of am-
monia in deoxygenated aqueous methanol at 25 °C
{XmMeon=0.10 and Xsmmonia=5 X 10_4) as a function of the
number of quanta.
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Fig. 2. Yield of producis after irradiafion of ammonia in
deoxygenated aqueous methanol at 25 °C (Xmeon=0.10
and Xammenia=3 X 10_4) as a function of the number of
quanta; A: methoxyamine, B: ethyleneglycol, C: di-
methylhydrazine, D: dimethylamine.
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Table 1. Initial quantum yield (Q;) of the products after
irradiation (A=184.9 nm) of ammonia in deoxygenated
aqueons methanol at 25 "C(Xnueon=0.10 and Xemmonis=5 X
1079

Product Initial quantum yield (Q;)
Formaldehyde 1.91x107"
Ethyleneglycol 1.08x 1072
Glyoxal 5.19x 1071
Hydrazine 6.32x10°°
Methoxyamine 6.02x10°7
Hexamine 1.42%107°
1,1-Dimethylhydrazine 1.20%x10°*
Dimethylamine 7.53x107*
Formamide 391x10°°
Ethylenediamine <107
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