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Thesis Title Application of Fluidization to Oil Shale
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Name Mr. Ampon Eur-aree Department Chemical
Technology

Academic Year 19756
ABSTRACT

The experimental study of the Mae Sot oil shale was in-
vestigated by the fluidization technigue. Mae Sot oil shale
reserve is about 2,500 million metric tons. =

-Initially, the density and shape factor of oil shale

particle were determined to be 2.47 gm/cm3

and 0.604 respective-
ly, these values were applied in the calculation of the equip-
ment design. The laboratory retort was obtained as a batch
process. Nitrogeﬁ gas was selected to be the fluidizangrmedium
of the system. The effects of retorting temperature and oil
shale particle size on oil yield were investigated. It was
found that at the minimum fluidizing velocity of nitrogen, 550-
580° C temperature range, and 0.500-0.576 mm of mean particle
size of oil shale gave the optimum oil yield of about 107.05 wt
% of Fisher assay. Besides, it was found that the variation of
particle sizes had no effect on the optimum temperature by

approximately.
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By-products of this process, especially, spent shale

and gas could be utilized as the heat source of the process.
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NOTATION

Area of vessel wall or of heat exchanger surface,
Specific heat of gas, cal/gm.°C

Specific heat of solids, cal/gm.°C

Sieve diameter of particle, cm

Mean particle diameter, 1/ a%;i(g—)i , cm

Surface volume diameter of particge, Eb. ¢, cm.

Bed diameter, cm

Maximum diameter of fluidized bed, cm

xii

2
cm

Diameter of fluidized kéd at which, for a given flow-

rate, slugging may commence, cm

Maximum nitrogenAflow rate, cm3/min
Acceleration of gravity, 980 cm/sec2
Conversion factor, 980 gm.cm/(gm.-wt) . sec2
Modified Fischer assay, gal/ton

Heat transfer coefficient between bed and surface,

cal/sec. cm2.°C
Heat requirement for o0il shale retorting, cal/gm

Thermal conductivity of gas, cal/cm. sec.°C

Rate constants for kerogen decomposition, wt.% per min

3
i’

Coefficient of Uo in Eq. 3.3-B, (1 ~- em)z/(cb2 >
dimensionless
Bed height, cm

Bed height at minimum fluidizing conditions, cm

’



§ (THE
min

Re
P

Remf

mf

xiii

Minimum bed height, cm
Bed height corresponding to D, cm
Pressure drop, gm.wt/cm2
Absolute pressure at N.T.P. and other conditions, atm
Mass of gas or liquid contained in unit mass of solid
at any time and initial time, dimensionless
Heat transfer rate, cal/sec
Reynolds number of particle (d Uopg/u), dimensionless
Reynolds number of partiéle at minimum fluidizing'
condition, d Umfpg/u , dimensionless
Cross sectional area of bed, cm2
Time, sec
Temperature, °C
Temperature of fluidizing media at N.T.P. and other
conditions, °K

Temperature of gas, solid, and wall,‘°C
Temperature of gas entering in the fluidized bed, °C
Temperature of gas leaving from the fluidized bed,°C
Temperature of solids at initial time, °C
Superficial gas velocity(measured on an empty column)
through a bed of solids, cm/sec
Opefating superficial gas velocity, cm/sec
Superficial velocities of gas and vapours production

in a retort, cm/sec

minimum fluidizing velocity, cm/sec



xiwv

Umfl "Minimum fluidizing velocity for particles of raw oil
shale, cm/sec

Umf2 Minimum fluidizing velocity for particles of spent
shale, cm/sec

ﬁﬁf Average minimum fluidizing velocity, cm/sec

Umin Minimum superficial gas velocity, cm/sec

Umax Maximum superficial gas velocity, cm/sec

Vy:V,,V, Volume of gas, oil vapour, and H,O vapour at 500°c,
cm3

Vmb Minimum volume of fluidized bed, cm3

w Weight of solids, gm

X, Weight fraction of particular solids in interval of

1

sieves, dimensionless
Greek symbols

€ Voidage, dimensionless
em'emf Voidage in a packed bed and in a bed at minimum fluidi-

zing condition, dimensionless

u Viscosity of gas, gm/cm. sec
pg Pg Density of gas and of solid, gm/cm3
’
¢ Shape factor of a particle,(surface of sphere
surface of particle

both of same volume, dimensionless



Abbreviations

SS. Stainless steel
ID. Internal diameter
F.A. Fischer assay

Xv



	Cover (Thai)
	Cover (English)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents
	Abbreviations

