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An Experimental Study on the Rate of Aerosol Release from
Containments by Using an Activable Tracer

Seiki WATANABE, *¥! Masashi SUZUKI, *! Hiroyuki OKABAY ASHI, *!
Shigeru OHNO*! and Shozo HONGO*!

The paper describes some results on the simulated experiment by using an activable tracer to

evaluate the protective effect of a fume hood and a glove box where highly hazardous materials should

be handled.

It is shown that the amount of aerosol to be inhaled by a worker during a standard operation

time (10 min) will be in the order of 1075 of the amount handled in case of aerosol generation and 1079 for
usual chemical procedure. This suggests, that for an example, the amount of plutonium to be handled
in the hood should be limited below 10 #Ci for usual procedure, in order to maintain one twentieth

of the MPC level in the working area. Several types of simulated accidents during aerosol generation

were tested using a glove box with leak rate of 0.1 volume percent per 2 hours. Any measurable

air contamination was not observed near the working area, except for a few types of accident such

as a cut finger and a pin hole of the glove.
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Table 1 Release of aerosols from the fume hood in case of generation of aerosols.

Adjustable slots (upper and lower) Door Cy C,
full 00~ 3500 2.8%10°6
Both slot open open 'u Y 7 8x
open in half 3000~11000 2.3x10°¢
open fully 8000~20000 1.5x10°¢
Lower slot open .
open in half 8000~15000 1.1x10-¢
open fully 600~ 2300 5.6x1076
Upper slot open K
open in half 2000~ 3600 1.5x10°¢

__Air contamination level inside the hood(g/!)

1

" Air contamination level outside the hood(g/l)

c __Amount of aerosol inhaled by worker during operation (g)
= Amount of aerosol generated in the hood (g)
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Table 2 Release of sprashing particles from the hood in case of evaporation to dryness.

Ajustable slots(upper and lower)

Door P,

Both slot open

open fully 5.0x10-10

openA in half 7.7x10°10

L lot open fully 5.0x10~10
ower slot ope

we ben open in half 9.0x10-10

Upper slot open open in half 1.5x10-10

P=

Amount of aerosol inhaled by worker during operation* (g)

*10 min.

Amount of the material handled in the hood(g)

Table 3 Release of aerosols from the fume hood in case of grinding of the

material.

Ajustable slots (upper and lower) Door P,
open fully 1.7x10°10

Both slot ope

pen open in half 5.9x 1010

open fully 7.7x10710

Lower slot open )
open in half 7.7x10"10

Upper slot open open fully 3.0x10-10

Py=

__Amount of aerosol inhaled by the worker during operation*(g)

*10 min.

Amounts of materials handled in the hood(g)
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Table 4 Air contamination levels outside of glove box in simulated incidents.

Sampling time | Pressure of Air contamination level (%) | Protection
Type of incident . indicator
(min) glove box(mmAg.) P, ‘ P, 1 P, P,
Over pressurization 15 35+5 <0.01 <0.01 <0.01 1.9x10-°10
Open the door of _
2ir lock 15 —20+5 <0.01 <0.01 <0.01 1.9x10-10
Pin hole of glove 15 —20+5 <0.01 |0.05~0.1| <0.01 1.9x10-10
Crack of glove 15 —10+5 <0.01 |0.01~0.1| <0.01 1.9x10°10
Cut of glove finger 1, 5 —5+5 0.37 0.74 <0.01 6.3x10-10
Exchange of glove 10 —20+5 <0.01 |0.01~0.1| <0.01 1.9x10-10
Detectable limit 0.01 0.01 0.01 1.9x10-10

P, = Aerosol concentration of laboratory air sampled in the vicinity of accident
3,4,5

Aerosol concentration of air sampled in the glove box

%100

P; : personal sampler, P, : portable sampler, Pj: fixed sampler.

P=

_ Amount of aerosol inhaled by the worker in the vicinity of accident(g)
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