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AGSTRACT

The present thesis reports the results of an experimental
research prosremne with an aim to explore the possibilify of
obtaining enhanced liquid velatile products under the conditions
of Low Temperature Carbordzation at atnegpheric pressure. (nder
such pyrolytic conditions cosl molecules would be expected to be
broken into lower molecular weight fragments. Some of these
fragments would escape as volatile products while others combine
with each other forming polymeric coke. These reactive fragments,
if stabilized throuph hydrogenation, could result in erbenced
volatile products. In order to effvct the Iiydrogenation under
atmospheric pressure, a scheme of in-situ genoration of nascent

hydrogen through water gas shift reaction was attomptod.

A deteilod experimentel study was conductod on devolatili-
zation of codl in carbon monoxide-steam atmosphere. L micro
reoctor to accommodate sbout 5 gm of cosl sample (impregnated
with shift catalyst) was employed to conduct thuse oxperiments,

Of the fow calalysts used, a zine oxide-potassiun carbonate con-
bination wes fourxt to ghow dovolatillzation yicld to the cxlont of
38% (on moisturu—frec coal) at tompereture around 480°C comp rred to
26% under only steam extraction. Analysis of products showed that
a substantial amount of hydrogen (produccd through shift reaction)
was missing in the product pas sugpesting that o pert of shift-

gonereted hydrogen had roacted with the codl molucules or cosl



fragments. Materisl belance 2lso revealed that estimated liquid

fraction was over 85 percent of totel devolstilizetion yield.

The findings of the present thesig could point Lo an atmos-
pheric pressure process of total liquefaction of coal. by combindig
devolatilization of cosl (super imposed with shift reaction), pasi-
fication of residusl char and Mischer-Tropsch synthesis of partielly

shift corwerted gaseous products.

In order to gain a betbter understandirg of the decomposition
reactions under pyrolysis conditions, a kinetic study on cosl
pyrolysis wos conducted. Thermogravimetric experiments were con-
ducted in a thermobealarnce under both isothermel end nor-itothermeal.
(Linesr heating rate) conditions underv ozygen-free milrogen &lmos-
phere. Results of thérmog;rwimetric anelysls revoaﬂcd_ thot the
assumption of cosl pyrolysis to be a reversible, first-order,
homogeneous reaction wes velid under non-isothermal conditions
up to a temperature of 460°C.  The activation energy for such
reaction was found to be wound 30 k cal/mole. Data of iuother-
mal experiments conducted in & fixed-bed micro-reactor wers nlio
found to show similer activotlion energy, 32 k cul/molu, for o

first-order, homogencous, reversiblc reaction model.
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