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Thesis Title 4 Specific Surface Measurement of the various

~

. 181ze of Soil Particles by Blaine Air-

v * Permeability Apparatus

" Name ':" 4 Mr. Kongsuk Pitaganant, Department of Civil
Engineering L
Academic Year i 5 1976
ABSTRACT :

The air-permeability method is a means of difect'measur- :
ing of the specific surface oprowders. Several different types
of apparatus were developed for this measurement but the Blaine

; air-permeability.apparatus is more simple in constfuction portable,

easy to operate and if carefully used, yields results with<the}good

- accuracy. The purpose”of this work is to determine the specific

Eurface of various size of soil particles by using three sizes of
Blaine air—permeability apparatus (0.40 é.m, 0.80 c:m, and 2.0 c.m,
insgide diam;ter) and finding the suitable range of particlé“size uéed
with each size df the apparatus. The preparatioﬂmof the test sample
was divided into 3 raﬁges, firstly the soilisamplés were gedimenigd
in the distilled water for the §pecified depth of 30 c.m.; the

1time used for sedimentations is according to the Stoke'svlaw, for‘
findiﬁg the clay fraction (<:%/4) suspendgd inlthé water at that‘timg.
‘The suspendad particles was sepgrated from the sgttled‘oﬁe by\the
"siphon mgthod‘and.was'dried. ‘These clay éaqﬁles were tested with.v

’ ~
i -
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the 0.40 c.m. inside diameter Blaine's apparatus. Secondly, the soil
samples were passed through No. 200 sieve and these samples of the silt
size range were tested with the 0.80 c.m. inside diameter Blaine's
apparatus. Thirdly, the coarse grained soils were passed through No. 80
sieve and tested with the 2.0 c.m. inside diameter Blaine's apparatus.
From the result of this work, it was found that the soil particle
0.005 m.m. - 0.05 m.m. in stoke's diameter was suitable for testing with
the 0.80 c.m. Blaine's apparatus with the difference of specific surface
from the calculated value not more than + 5%. The 0.05 m.m. - 0.20 m.m.
sige in diameter was suitable for testing with 2.0 c.m. Blaine's apparatus
with Fhe difference between the experimental result and the calculated
result using Andreasen assumption not more fhan + 5%. For the less than
0.005 m.m. particle, the Blaine's apparatus was not valid because the
size of pore or void spaces were small in comparison with the mean free
path o;“.’ the molecules of the gas and the rate of gas flow was greater
than that given’by Poiseuille's law. it was also found that the specific
surface value obtained was independent of the dimensions of the testing
apparatus. Hcwever, the advantages of using'different gsizes of manometes
were the ability to save the testing time in measuring the spfcific
surface of different sizes of soil. The accepted specific surface must
have been tested in the "normal" range of porosity because the
reproducible results were realized and the specific surfaée value in

this range was independent of the porosity.
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Cross section area of soil sample,cm.2
Cross section area of void,cm.2
Shape factor of pore

Dia. of glass tube,cm.
Porosity of soil sample.

Porosity of standard sample.

E3

(1-E)>

E?

(1-E)

Difference in total head,cm.

Length of toruosity,cm.

Length of sample,Cm.

Molecular wte of gase

Mean pressure in dyne/cm.2

Pressure difference in dyne/cm.

Volume of gas at mean pressureP,cm.3

Gas constant,8.3‘lx107 in c.ge.s. unit.

Unit wt. of fluid,gm./cm.3

Surface area of void,cm.

Surface area per unit volume,cm.z/cm°

Surface area per unit wt.of standard soil sample,cm.z/gm.
Surface area per unit wt,cm.z/gm.

Temperature in OC; absolute temperature in °K.(in Knudeen Eqa)
Time of gas flow,sec.

Pore velocity of fluid,cm./sec.

Apparent linear velocity of fluid,cm./sec;
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Volume of solid particle,cm.

Volume of fluid,cm.3

Wt. of water in soil sample,gme.

Wt. of moist soil sample,gme

Absolute viscosity of gas, dyne-sec./cm.zor gme.=-sec./cm.
Specific gravity of sample.

Specific gravity of standard samplee.
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