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Abstract ~ This study analyzed dispersion characteristics and toxic effect in the
small~scale continuous release of chlorine gas. We found that the Gaussian model
using the Briggs’ dispersion coefficient and the effective release height was better
predicting experiments than the BM model. From chlorine concentrations calculated
by Gaussian model, simulation results showed that the dispersion of chlorine was
more affected by atmospheric stability and wind speed than release rate and that the
toxic effect of chlorine gas was similar to the effect of parameters on chlorine
dispersion. From effected areas with toxic criteria, damaged areas could be estimated
to protect human.
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Table 1. Toxic criteria of chlorine
{Unit : ppm}

IDLHY ERPG EEGL PELY TLV-TWA”
17 29 39 1 hr” 24 hr”

10 1 3 20 3 0.5 0.5 0.5

¥ IDLH . Immediately dangerous to life and health concentration.

® ERPG-1 : The maximum airborne concentration below which it is believed that nearly all individuals could
be exposed for up to 1 hr without experiencing any symptoms other than mild transient adverse
health effects or without perceiving a clearly defined objectionable oder.

9 ERPG-2 ¢ The maximum airborne concentration below which it is believed that nearly all individuals could
be exposed for up to 1 hr without experiencing or developing irreversible or other serious health
effects or symptoms that could impair their abilities to take protective action.

9 ERPG-3 ! The maximum airborne concentration below which it is believed that nearly all individuals could
be exposed for up to 1 hr without experiencing or developing life-threatening health effects
(similar to EEGL-1 hr)

® EEGL-1 hr : A concentration of a gas, vapor, or aerosol will allow healthy military personnel to perform
specific tasks during emergency conditions lasting 1 hr.

® EEGL-24 hr : A concentration of a gas, vapor, or aerosol will allow healthy military personnel to perform
specific tasks during emergency conditions lasting 24 hr.

® pEL * The permissible exposure limits (similar to TLV-TWA).

" TLV-TWA : 8 hr time-weighted average exposed concentration.
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Table 2. Comparisons of experimental and theoretical concentrations of chlorine gas

[unit : ppm]
Classificati Distance[m]
assification 5 0 T
Dandrieux et. al[2] Experiment 488 54 17
This study Gaussian A 419 117 53
Gaussian B 732 251 118
BM 33,876 - -
A, B : Pasquill atmospheric stability.
1400 1400
Stability Discharge rate Wind speed
Q 1200 ® 0.33 kg/min 1.7 mius
po < 0.33 kg/min 8.0 mis
) 1000 F A 4 0.45 kg/min 1.7 mis
‘E‘ ’é‘ < 0.45 kg/min 6.0 m/s
g g
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Fig. 1. Effects of distances
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Fig. 2. Effects of atmospheric stabilities on chlorine concentrations.
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Fig. 5. Effects of distances on chlorine toxicities.

Table 3. Toxic criteria of chlorine by IDHL and ERPG

[unit : m]
Dischargq Tate Wind speed : 1.7 m/s Wind speed : 6.0 m/s
[kg/min] IDLH ERPG-1 ERPG-2 ERPG-3 IDLH ERPG-1 ERPG-2 ERPG-3
0.33 349 110.7 63.8 24.6 62.0 206.3 115.6 434
0.45 40.7 129.3 74.5 28.8 727 243.7 1359 509
0.54 44.6 141.7 81.7 31.5 77.8 268.9 149.6 55.8
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