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Air Permeability Method for Determinining
Particle Size of Ammonium-Nitrate or Perchlorate.

by Shuji Maruyama

Some experiments were made on the
application of air permeability method
for the determination of particle size of
ammonium perchlorate or nitrate.

The apparatus used is Blain's one which
was designed the surface area
determination of Portland cement and is

for

shown in Fig, 1.

Specific surface and mean surface dia-
meter are expressed by the following
equations respectively.

+ A"’E’ 1/ ?' ' 2
Sip= Eq. 3—1
i vy (cm?/g) (Eq )
D=~ A x 10* Cpe) Eq. 3—2)
n— .S",d M ( . 24

Syt specific surface of the sample,
(em?/g)
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K": cell constant.

&: porosity of the packing bed.

T: observed duration. (sec)

d: specific gravity of the sample.
77: viscosity coefficient of air at
room temperature, (pois.)

D;p: mean surface diameter., (z)

Samples used are dry technical-grade
materials ground by “Atomizer” with a
controlled speed.

Reproducibility of the observed duration
time of permeation was fair, maximum
deviation from mean values being -=32.
Then the maximun deviations of specific
surface and mean surface diameter from
the respective mean values are -+152%,
because they are proportional ito square
root of the duration time and its recipr-



ocal respectively.

It was found that there exists a definite
correlation between the mean surface
diameters and the results of sieving; this
appears common to both NH,CIO, and
NHNO,,

It is capable, therefore, to apply the air
permeability method for the determina-
tion of mean particle size of powder
components of explosives.

For simplicity’s sake, the author made
the following assumptions; (i) shape
of particle size distribution curve is
always of the same type which had been

determined from elutriation method,
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regardless of the absolute size range,
(ii) all crystal particles are of cubic
shape and they pass through a definite
shieve opening only when their longest
diagonal are not longer than the sieve
opening.

Under these assumptions, calculation
was made on the relation between the
mean surface diameter and sieving result,

Satisfactory agreement of this relation
with the above mentioned experimental
results show that above assumptions
are resonable both to NH,CIO, and NH,
NO,.
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