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Abstract:
This thesis presents the respite of the analyses of the byproducts produced by the low-temperature coal
carbonisation project.

It also presents the design of a coal tar still for the commercial plant of the project in Red Lodge,
Montana.

The first chapter consists of coal, coke, and sulfur analyses with the drying test of Brophy coal from
Bed Lodge. Coals from Norway, North Dakota, Colorado, Utah, and three different Coal mines in Bed
Lodge, Montana were analysed. Various cokes produced by the batch-, the pilot-, and the commercial
plant were analyzed. Sulfur analyses indicated 1.57, 1.31, 3.55 and 3 per cents of sulfur in Brophy
Coal, in the coke, in the tar, and in the coal gas, respectively, A drying test of Brophy coal showed that
it has two constant drying rates after the falling rate period.

The second chapter deals with the by-products formation from various coals with the correlation of the
carbonisation temperature, The results were discussed of the amounts of the by-products produced
from coals mentioned above. Special studies of the by-product formation from Brophy coal found that
the best carbonization temperature was between 1100°F and 1200°F in. order for the coke to contain
less than 5 per cent volatile matter, and for the maximum yield of tar.

The third chapter consists of the coal tar analyses and the design of a distillation still for the
commercial plant. The properties of the tar after centrifuging at the plant showed the necessity to
reduce the light. Oil content under SlO0C and the heavy oil content over 355°C in order to meet the
grade A specification of creosote by American Mood Preservers' Association for coke residue, For the
design of the distillation still, attention was paid to the water contained in the tar, and on low fuel
consumption. The plant consists of two stills, two condensers, one heat exchanger, and a steam boiler.
It separates water from the tar and produces about 39 lbs, per hour of light oil, 442 lbs, per hour (52
gals, per hour) of creosote* and 72 lbs, per hour of pitch. This plant can be operated in any intervals,
but the steam boiler can supply steam to the coking plant operation regardless of the operation of the
distillation still. 
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