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Fig.1 The heat flow status of reactor
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Table 1 Calorimetric data of synthesis process

U/[W/(K-m?)] G/l (K-g)] AH/K  Q/k) g™ Qma/W
212.72 3.62 580  0.45

5199.7

Note: U is heat transfer coefficient, C,, is specific heat capacity, AH, is
enthalpy change of reaction, Q is heat of unit mass of the reaction

system of, Q is max heat release rate, U and C,, is the average

r max

value. The symbolic in Table 2-4 have the same meaning.
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Fig.3 Heat flow curve of process of nitric acid and sulfuric

acid mixing
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Fig.4 Heat flow curve of nitration process
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Table 2 Calorimetric data of acid mixing process

U/[W/(K-m?)] C,/[)/(K-g)]
162.03 2.09

AH /K Q/K - g Qrmax /W

-43.07 0.04 27.77
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Table 3  Calorimetric data of nitration process

U/[W/(K-m?)]  Co/[J/(K-g)]
165.10 1.31

AH /K Q/K) - g7 Qrmax /W
-207.11 0.17 61.81
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Thermal Effects of Synthesis Process of ADN

ZHU Yong, WANG Yu, LIU Jian-li, LI Pu-rui, ZHANG Zhi-gang
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The heat release law of the synthesis process of ADN was determined using reaction calorimeter RCle. The technical
process comprises four stages: neutralization, mixing of nitric acid and sulfuric acid, nitration under lower temperature and amina-
tion. At the same time, the reaction thermodynamic data including heat transfer coefficient, heat capacity were determined.
Results show that, with the corresponding reaction system, the reaction heat of four stages are 580, 43.07, 207.1, 302.99 kJ,
and the average heat release rate are 188.44, 12.22, 33, 125.41 W, and the adiabatic temperature rise(AT,,) are 123.25 K,
19.40 K, 126.53 K and 91.48 K.
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