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Abstract The toxic components concentration of the exhaust gas of DF chemical laser in the working environment is
analyzed. By applying the Gaussian normal equation of gas diffusion, a gas diffusion model is established under the
experimental conditions to calculate the wind speed under different gas concentrations. Based on temporal and spatial
distribution of the concentration of pollutants, the sampling points are selected, and the atmospheric sampling of
trace fluoride method is developed. The gas under different conditions in different regions are measured. Then the
experimental data are analyzed and compared with the national standard. The results show that, after the exhaust gas
of DF chemical laser is expelled into the atmosphere, toxic ingredients in their working environment have some
residue. but the concentration is in the security permitted range.
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Table 1 Diffusion mass fraction of the exhaust gas of the DF chemical laser

Wind . Distance from Distance from Mass fraction of
speed /(m/s) Sites ground /m chimney /m fluoride /(mg/m?)
Site 1 10.1 53.8 0. 201
Site 2 1.5 27.4~60 0.119
1.0 Site 3 1.5 200~456 0.089
Site 4 1.5 96~100 0.176
Site 5 1.5 250~300 0.195

highest mass fraction of the 1.5 m distance from the ground: 0. 177 mg/m’,

distance from the chimney; 145 m

Site 1 10.1 53.8 0.216
Site 2 1.5 27.4~60 0.187
0.5 Site 3 1.5 200~456 0.115
Site 4 1.5 96~100 0. 205
Site 5 1.5 250~300 0.197

highest mass fraction of the 1.5 m distance from the ground: 0. 206 mg/m’

distance from the chimney: 74 m
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Table 2 Preparation and actual measurement of different solution

Standard solution 0. 1M NaOH Total of Electric
Number Total vol /mL.  Buffer /mL
Cy— /(pg/mL) mL solution /mL F~ /(pg/mL) potential /mV

1 20 10 0 0 10 0 303
2 20 10 1 0.2 9.8 0.01 297.9

3 20 10 1 0.4 9.6 0.02 294
4 20 10 1 1.0 9.0 0.05 287.8
5 20 10 10 0.2 9.8 0.10 285.9
6 20 10 10 0.4 9.6 0. 20 276.4
7 20 10 10 1.0 9.0 0. 50 259. 8
8 20 10 100 0.2 9.8 1. 00 244.8

9 20 10 100 0.4 9.6 2.00 228
10 20 10 100 1.0 9.0 5.00 205.9
11 20 10 100 2.0 8.0 10. 00 187.9

e 6. 4 L BB BEHLA % A 100 mL 0. 1 mol/L NaOH WIS 48 5 /1N 223 58 46 R B M P 4015
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Table 3 Actual measurement of the different locations in the working environment

Electric Mass fraction of the Mass fraction of the
Sites . ) ] Error analysis
potential /mV solution /(mg/1) fluoride in air /(mg/m?)
296.0 0.0144 0. 354
Site 1 0.36040.011
295.8 0.0149 0. 366
296. 2 0.0139 0. 341
Site 2 0.35440.031
296.0 0.0144 0. 354
i 296.0 0.0144 0. 354
Group 1 Site 3 0.360+£0.011
295.8 0.0149 0. 366
298.0 0.0098 0. 241
Site 4 0.268+0. 050
297.0 0.0120 0.295
) 295.8 0.0149 0. 366
Site 5 0.369+0. 005
295.7 0.0151 0.371
296. 2 0.0139 0. 341
Site 1 0.31840. 042
297.0 0.0120 0. 295
295.2 0.0164 0.403
Site 2 0.41040. 013
295.0 0.0170 0.417
i 294.8 0.0175 0.430
Group 2 Site 3 0.424+0.012
295.0 0.0170 0.417
295.2 0.0164 0.403
Site 4 0.385+0.034
295.8 0.0149 0. 366
) 295.8 0.0149 0. 366
Site 5 0.36240.007
295.9 0.0146 0. 358

remark: believe level 95% . freeness 2, inclusion factor 4. 3
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