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Table 1 Main composition of the fog aerosol %
No. Mg adhesive C No. Mg adhesive C
0* 0 22 4* 16
1 3 19 5% 15
2* 4 18 6" 14
3% 5 17
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Table 2 Theoretical calculation results of the fog aerosol by CEA
formula thermodynamic propertities content of different products/%
T/K- H/K) - kg™ G/k - kg™ S/k)- (kg K)™ CO(g) CO,(g) H,(g) X (g) H,O(g) KCI(g) MgO(c) KCl(c)
o* 1380 -3135 -14880 8.5061 44.05 3.28 30.06 2.88 4.68 5.05 5.53
1* 1643 -3135 -16904 8.3793 39.57 3.99 24.05 4.64 7.74 12.31 3.76
2% 1823 =3135 -18281 8.308 38.13 4.05 21.69 4.91 9.00 13.33 5.11
3* 2015 -3135 -19695 8.2177 36.68 4.20 19.31 5.00 10.24 13.78 6.54
4* 2200 -3134 -20983 8.1144 35.03 4.49 16.83 4.97 11.37 13.98 8.02
5* 2365 -3134 -22053 7.9994 33.10 4.96 14.25 4.91 12.39 14.07 9.46
6" 2505 -3134 -22861 7.8748 30.84 5.67 11.65 4.85 13.29 14.13 10.79

Note: g in bracket represents gas state, and c represents condensed phase. T, H, G, S represent combustion temperature, enthalpy, Gibbs free energy, entropy.
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Influence of Magnesium on Combustion Performance and Artificial Fog Forming Performance of Fog Aerosol

DAl Meng-yan', LIU Xiang-cui', MIN Ping-ting’, FANG Guo-feng', LIU Jiang-hai' , CHEN Chun-sheng', ZHANG Tong'
(1. State Key Laboratory of NBC Protection for Civilian, Research Institute of Chemical Defense, Betjing 102205, China; 2. Unit 91746 of PLA, Beijing
102206, China)

Abstract; Combined with the calculation results of combustion products and correlative thermodynamic properties of fog aerosol by
CEA( Chemical Equilib rium and Application) , the influence of Mg on combustion reaction and visibility light shielding perform-
ance was studied. The combustion temperature, linear burning velocity and combustion residue of fog aerosol with different Mg
content were tested by infrared radiation thermometer, high-speed camera and X-ray diffraction. The theoretical calculation results
show that the composition of equilibrium products includes gas state such as CO,, CO, H,O, H, and condensed state such as
MgO. The experiment results show that Mg plays an important role in the combustion performance and the nucleation process of
the coagulant nucleus by control of combustion temperature and linear burning velocity of fog aerosol. The combustion tempera-
ture and burning rate increases as the increasing of Mg. The combustion temperature reaches almost 2000 K and burning rate is
1.26 mm - s™' as the content of Mg is 8% . When the combustion temperature beyond 1773 K, the nucleation process of chloride
finishes thoroughly and the visibility light shielding performance of artificial fog get better gradually. The experiment results are
consistent with the theoretical calculation results on the variation tendency of combustion temperature and composition of combus-
tion products, but the combustion residue is much different from the theoretical condensed phase faction.

Key words: fog aerosol; Mg; combustion temperature; combustion products
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