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Table 1 Results of nitric filter liquid recycling use for ten times

R FLLAMETE A% SR VG T o0 3R 70 M 55 X 54 1
UER 6 U ER 10 YR TR 108 R 0 1) A i) 7 i 22
P2 RAE B A Bm ke 2.0 3 2 Bda 2R W G IR B T
8RR A B 7 iy, 25 A8 FPERE 5 NTO #H4F .
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3.1 WHERERERFAELKE

LR ITUEW , TO 4 1 C = O HABALAY NH
HAR S S5 T U MR BE L5 A4 (Scheme 1) FEAR T 36 1
NH Z5#e i N b i o A 9 3, (=2 748 ke R 1 1
F,HCTO M N fi A N~ AL 0I5 5L B, it e
HEATIOFR C-Ri Ak, B A3 13X Pl R R 3 o Rtk
1 70% B 1 Ak TO W, 78 38 B BORL A AF R, KDL
HEAT DRI T B — R 2 A T i YA B A T4 3
TS A o

nitration agent/g

recycling times nitric filter liquid 98 % nitric acid 70% nitric acid yield/% purity /%
0 159.7 75.4 99.94
1 125.3 33.0 1.4 81.2 99.96
2 123.0 36.2 0.5 81.5 99.95
3 122.0 41.3 -3.6 82.2 99.95
4 121.4 39.4 -1.1 81.7 99.88
5 17.7 42.0 / 81.7 99.90
6 123.9 33.0 2.8 82.0 99.92
7 125.5 29.6 4.6 82.5 99.94
8 121.0 34.0 4.7 82.1 99.92
9 120.8 37.5 1.4 82.5 99.94
10 121.2 30.6 7.9 81.6 99.95
average value 122.2 35.7 1.8 82.0 99.93
F 2 ERAE KAy A
Table 2 Characterization and analysis data of the products
recycling times
method calculated value
6 10
C 18.47 18.34 18.37 18.38
elemental analysis( % ) H 1.533 1.591 1.592 1.565
(C,H,N,0,) ' ‘ ' ‘
N 43.08 42.91 43.12 43.08
cC=0 1718 1718 1718
IR(KBr,cm ") C—NO, 1545 ,1357 1544 ,1356 1546,1357
C=N 1545 1544 1546
"H —N 13.43 13.36 13.44
"H —N 12.82 12.80 12.80
NMR () s
C—NO, 147.83 147.82 147.82
Pc=o0 154.27 154.27 154.26
DSC(TP/OC) 278.0 278.2 278.4
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Table 3  Effects of raw material molar ratio on yield of NTO

n(TO) /n(HNO;) yield/% purity /%
1:5.0 64.01 99.91
1:5.5 68.13 99.93
1:6.0 75. 41 99.96
1:6.5 75.10 99.94
1:7.0 72.02 99.94
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Table 4  Effects of reaction temperature and time on yields of

NTO
reaction temperature  reaction time  yield purity
/°C /h /% /%
50 ~55 2 67.77 99.90
55 ~60 2 72.02 99.93
60 ~65 2 75.39 99.93
65 ~70 2 75.31 99.92
55 ~60 1 70.05 99.91
60 ~65 1 75.41 99.94
65 ~70 1 75.32 99.93
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Recycling Use of Waste Acids in Preparation of 3-Nitro-1,2 ,4-triazol-5-one

HUANG Xin-ping, CHANG Pei, WANG Bo-zhou, LI Pu-tui, WANG Min-chang, FAN Xue-zhong, FENG Hong-lian

(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: In order to solve the problem of high cost and pollution for treatment of a large quantity of nitric acid in the nitration of
3-nitro-1,2 ,4-triazol-5-one(NTO) , the nitration agent (70% nitric acid) , which was designed and prepared by the addition of an
appropriate amount of industrial nitric acid into waste acids, was used to synthesize NTO from 1,2 ,4-triazol-5-one with an aver-
age yield of 82% and purity of 99.9% . The products were characterized by IR, "C NMR, "H NMR, MS and elemental analysis
etc. The effects of various factors such as temperature and reaction time etc. on the yield of the nitration reaction were studied. It
was experimentally found that the conditions of nitration reaction were optimized as: molar ratio of TO/HNO, 1/6, nitration tem-
perature 60 —65 °C, reaction time 1 h.the new nitration agent (70% nitric acid) can be reused for ten times and the amount for

the addition of nitric acid reduces by 67.6%.

Key words: organic chemistry; 3-nitro-1,2,4-triazol-5-one(NTO) ; synthesis; recycling utilization of waste acid
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