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Table 3  Effect of reactant molar ratio on the yield of DAOAF

n(DAF) :n (NaHCO,) :n (KHSO; +0.5KHSO, -0.5K,50,)  yield/%

1:6:2 70.4
1:6:3 76.7
1:6:4 84.1
1:6:5 84.8
1:6:6 81.3
1:4:4 68.7
1:8:4 75.4

Table 1 Relative content of crude DAOAF and its impurities
compound retention time/min peak area/%
DAOAF 5.70 98.22
DAF(1%) 3.09 0.28
ANF(2*%) 6.14 0.62
DAAF(3%) 6.56 0.88

F2 i DAOAF J H kB AH X & b

Table 2 Relative content of high-purity DAOAF and its
impurities

compound retention time/min peak area/%

DAOAF 5.70 99.6

DAF(1%) 3.09 0.1

DAAF(3%) 6.56 0.3
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Fig.3 Effect of reaction time on the yield of DAOAF
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Fig.4 Effect of reaction temperature on the yield of DAOAF
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Synthesis of High-purity 3 ,3’-Diamino-4 ,4’-azoxyfurazan ( DAOAF)

WANG Xiao-xu', ZHANG Yong’, HUNG Ming’, CHEN Ming-long' , MENG Yu-fu' , SUO Zhi-rong' , YANG Hai-jun',

LI Hong-bo'
(1. School of Materials Science and Engineering , Southwest University of Science and Technology, Mianyang 621010 China;
2. Institute of Chemical Materials, CAEP, Mianyang 621999 China)

Abstract. 3 ,4-Diaminofurazan ( DAF) was synthesized from glyoxal and hydroxylamine by one step with yield of 48.0% and
purity of 99. 8% . 3, 3’-Diamino-4, 4'-azoxyfurazan ( DAOAF) was successfully obtained through the reaction of DAF and
potassium monopersulfate triple salt (KHSO, - 0.5KHSO, - 0.5K,SO,) as oxidant in the buffer system of NaHCO, solution. lts
structure was characterized by IR, "H NMR and MS spectra. The purity of DAOAF was determined by HPLC and the impurities
contained were also qualitatively and quantitatively analyzed. The optimum synthesis conditions are determined as follows: the
molar ratio of n( DAF) : n(NaHCO,) : n(KHSO, - 0.5KHSO, - 0.5K,SO,) is1 : 6 : 4 for5 h at 20-25 °C, the yield and purity
of crude product are 84. 1% and 98.2% , respectively. The impurities contained in the crude DAOAF are DAF, DAAF and ANF.
The impurities can be removed effectively by recrystallizing from DMF at 95 °C, thus producing high-purity DAOAF (99.6% ),
with a total recovery rate of 86.6%.

Key words: 3 ,4-diaminofurazan ( DAF); 3,3'-diamino-4 ,4'-azoxyfurazan ( DAOAF) ; synthesis
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