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Table 1 Effects of inorganic additives on AN phase transition

peak 1 peak 2 peak 3 peak 4
samples additives
T/°C AH/) - g7! T/°C AH/J - g™ T/°C AH/J - g™ T/C AH/J - 7!

PSAN-0 / 52.38 15.45 89.10 9.39 127.67 48.99 169.75 66.24
PSAN-1 CsNO, 52.23 29.56 87.90 9.00 126.52 52.92 167.65 50.44
PSAN-2 (NH,),CO, 52.31 27.40 89.96 4.71 126.57 61.14 169.01 86.81
PSAN-3 (NH, ),HPO, 52.59 24.01 89.30 3.41 126.59 59.78 166.73 61.16
PSAN-4 FeSO, 53.83 26.81 90.83 2.92 127.66 59.41 171.13 83.59
PSAN-5 Na, SiO, 52.52 13.94 86.83 1.84 126.94 31.38 167.07 34.50
PSAN-6 KF 95.50 18.52 126.61 57.06 167.24 80.01
PSAN-7 KCl1 96.98 16.94 126.91 58.28 165.02 88.58
PSAN-8 KBr 91.47 17.23 126. 41 45.99 168.01 86.88
PSAN-9 KI 90. 60 13.28 126.35 33.33 168. 62 59.73
PSAN-10 K,CO, 96.91 15.71 127.49 52.68 168.09 73.35
PSAN-11 KNO; 95.88 19.05 126.65 70.17 167.77 100. 19
PSAN-12 KSCN 96.92 16.68 126.04 31.28 168.00 79.48
PSAN-13 Al, O, 51.91 26.11 126.52 61.15 169. 14 86.71
PSAN-14 CuO 51.88 17.78 125.34 38.79 169.31 57.51
PSAN-15 Zn0 52.38 15.30 126.45 53.88 167.58 66.09
PSAN-16 Ni, O, 52.73 22.40 127. 46 51.95 168.21 61.24
PSAN-17 Fe, 0, 52.33 22.73 126.97 50.53 169.39 70.18
PSAN-18 Cu(NO;), 51.74 24.45 125.73 60. 82 168.71 80.84
PSAN-19 (NH,),S0, 52.94 32.13 126. 60 52.18 170.41 82.00
PSAN-20 MgSO, 53.08 24.87 126. 81 56.67 168.76 71.90
PSAN-21 AP 52.87 26.27 126. 84 56.50 167. 14 64.52
PSAN-22 KCl + ZnO 124.52 49.82 164. 11 60.11

Note: peak 1,peak 2 and peak 3 are the phase transition peak of IV-T[, -1l , I - I respectively, peak 4 is the melting peak of AN, T is the peak value

temperature of phase transition peak or melting peak, AH is the enthalpy change of AN phase transition or melting. The additive content of PSAN-22

sample is 2% (wt% ). KCl and ZnO are 1% respectively.
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Effect of Inorganic Additives on Phase Transition of Ammonium Nitrate

ZENG Gui-yu'"’, ZHOU Jian-hua®, Li Chun-xu', HUANG Hui’
(1. School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China;
2. Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract; The modified ammonium nitrate( AN) was prepared by adding more than 20 kinds of inorganic additives with dosage of

0.99% (wt) , and the effects of these additives on AN polymorphs were studied by differential scanning calorimetry ( DSC) method.

The results show that potassic salts prevent the transition of IV-II effectively, while oxide, Cu(NO,),, (NH,),S0, and MgSO,

prevent the transition of Il - II , the composite of KCl and ZnO prevent the transition of V-1l and II-1 simultaneously. The effects

of inorganic additives on AN phase transition are the coaction of such factors as anion and cation radius and their matching, ion sub-

stitution, the form of solid solutions, adulteration, solubility, charges, ion stereostructure etc.

Key words: physical chemistry; phase transition; differential scanning calorimetry ( DSC) ; ammonium nitrate ( AN) ; inorganic

additive ; propellant



