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REACTION ENHANCED VAPORIZATION OF
MOLTEN SALT
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The Institute of Paper Chemistry
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(Received August 17, 1986; in final form May 1, 1987)

Vaporization of molten salts results in serious problems in the operation of many combustion
systems. Salt vaporization of special importance in the burning of kraft black liquor, where
combustion occurs in a molten Na,$/Na,COj; environment.

In this paper, it is shown that the vaporization of alkali carbonate during air oxidation of
Na,S/Na,CO; results from Na oxidation in the gas phase. Oxidation of Na in the gas phase
significantly lowers the partial pressure of Na. Since the driving force for vaporization is the difference
between the equilibrium vapor pressure of Na at the gas-melt interface and the partial pressure of Na
in the gas phase, this reduction in partial pressure of Na significantly increases Na vaporization rates
and allows fuming to proceed with only mild reducing conditions in the melt.

KEYWORDS Inorganic Molten Salts Vaporization Fume

INTRODUCTION

Salt vaporization is an important phenomenon in many combustion processes.
One of the combustion processes where salt vaporization is especially critical is
the burning of kraft black. In the recovery process, the black liquor from the
pulping process is burned in a recovery furnace. In the furnace, the combustion of
the carbonaceous char produced from the pyrolysis of the black liquor occurs in a
molten salt environment consisting principally of Na,CO; and Na,S. During the
burning of the kraft black liquor a large quantity of fume particles are produced
from the volatilization and condensation of the inorganic sodium compounds.
These particles are typically 0.25 to 1.0 pm in diameter and are composed
principally of Na,CO; and Na,SO,.

Fume significantly affects the design and operation of the recovery furnace.
These particles form deposits on the heat transfer surfaces, reducing heat transfer
rates and increasing the amount of surface area required for a given steam load.
The fume particles that do not deposit on the heat transfer surfaces are collected
by the electrostatic precipitators and recycled into the black liquor. This increases
the inorganic content of the black liquor and reduces its heating value on a unit
weight basis.

Not all aspects of fume are detrimental. The beneficial aspect of the fume is
that it captures the sulfur gases released during black liquor pyrolysis and
combustion. This occurs through the reaction of Na,CO; with SO, and O, to
form Na,SO,. This Na,SO, is then removed by the precipitators and recycled
back into the black liquor.
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