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Table 1 Effect of H,O, dosage on yield of LLM-105
m(ANPZ) : V(H,0,) yield/% purity /%
1:1.5 95.2 95.7
1:1.8 97.6 96.2
1:2.0 97.8 96.1
1:3.0 97.6 96.2
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Table 2 Effect of trifluoroaceticacid ( TFA) dosage on yield

and purity of LLM-105

m(ANPZ) . V(TFA) yield/% purity /%
1:4 95.6 95.9
1:5 97.8 95.8
1:6 97.6 96.0
1:7 96.9 96.1
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V(TFA) =1 @ 50T, SO il B XIS iy s i L 3% 3 .
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Table 3 Effect of reaction temperature on yield of LLM-105
reaction temperature /°C yield/% purity /%
25 ~30 97.8 96.1
45 ~50 97.6 96.3
55 ~60 97.5 96.2
65 ~70 94.4 95.9
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Table 4 Effect of reaction time on yield of LLM-105
reaction time/h yield/% purity /%
10 96.7 95.1
12 97.8 96.2
14 98.3 96.3
16 98.1 96.3
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Table 5  Effect of dosage of sulfuric acid on yield of TFA
m(TFA) : V(H,SO,) yield/% purity /%
1:0.4 21.3 99.6
1:0.6 60.5 99.8
1:0.8 75.6 99.7
1:1.0 86.8 99.8
1:1.2 86.9 99.8

M5 Al E A R B A HE , = SR SRR IR
WG, B X 26 WA R KM, 2 m(TFA)
V(H,SO,)=1 1.0 B}, ik 3] 86.8% ,m(TFA)
P V(H,SO, ) =1 1.2 BFCR I AR B, Btk , &
R B m(TFA) @ V(H,SO,)=1:1.0,
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Table 6 Results of five batches neutralization test

No. output/kg yield/%
1 1.975 98.8
2 1.983 99.2
3 1.987 99.4
4 1.981 99.1
5 1.991 99.6
average 1.983 99.2

®7 AR IS

Table 7 Results of five batches acidification test

No. output/kg yield/% purity /%
1 1.382 86.8 99.8
2 1.362 85.5 99.5
3 1.371 86.1 99.7
4 1.363 85.6 99.6
5 1.376 86.4 99.7
average 1.371 86.1 99.7
A fe AR 2015 % %23 % #1484 (29-32)
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Synthesis of LLM-105 and Recycling Technology of TFA on Kilogram Scale

WANG You-bing, HUANG Feng-cheng, ZHANG Meng-meng, HU Lin-lin, ZHOU Jie-wei, ZHANG Chuang-jun
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract. The technology for synthesizing 2 ,6-diamino-3,5-dinitropyrazine-l-oxide (LLM-105) was studied by oxidation of 2 ,6-di-
amino-3,5- dinitropyrazine( ANPZ) on kilogram scale. The yield of LLM-105 is 98.3% and its purity 96.4% . The dosage of trif-
luoroacetic acid ( TFA ) is reduced. The structure of LLM-105 was characterized by IR, elemental analysis,"H NMR and MS. The
recovery technology of TFA mother solution was studied by neutralization, acidification and distillation on kilogram scale. The re-
covery of TFA is 85.1% and its purity 99.8% . Using the recovery TFA for the oxidation reaction of ANPZ, the yield of LLM-105
can be 97.8% . The factors affecting the oxidation reaction were discussed. The optimum technology parameters of the oxidation
reaction are; m(ANPZ) : V(H,0,)=1:1.8, m(ANPZ) : V (TFA) =1 : 5, reaction temperature 25 ~30 °C, reaction time
14 h. The optimum technology parameter of recycling of TFA is m(TFA) : V(H,SO,)=1 :1.0.
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