Quiz 4
Chemical Engineering Thermodynamics
February 2, 2017

Sodium benzene sulfonate is a common hydrotrope used in detergent formulations. It is
produced by the following two reactions at Nease Performance Chemicals in Harrison:
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b)

Reaction I is carried out in a batch reactor with the reactants initially at 30°C. The
reaction is terminated at 50% conversion of benzene and the reactor is 50°C when the
reaction is terminated. On the basis of 1 mole of benzene and 2 moles of H,SO, feed
what heating or cooling is required? Is this an endothermic or exothermic reaction?
(Include the water in the concentrated sulfuric acid in the feed stream. Concentrated
sulfuric acid is 98% by weight (92 molar %) sulfuric acid in water).

Make a table of v, nj,, now, AHy, C,, for this reaction, then do the calculation.

Reaction I is terminated by neutralization of H,SO,4 with NaOH (caustic), 50 wt. % (31
mole %) in water. Based on 1 mole of H,SO,4 and 1.333 moles of NaOH, a starting temp.
of 50°C and an end temp. of 80°C, do you cool or heat and what heating or cooling is
required? Endothermic or exothermic reaction? Use 100% conversion (neutralization).
NaOH (aq) + H2SO4 (1) => H,0 + NaSOq4 (s)

(Solids fall out of solution by precipitation. Include residual water from Reaction I and
the products and residual reactants from Reaction I based on 1 mole H,SO4.)

Make a table of v, nj,, now, AHy, C,, for this reaction, then do the calculation.

Determine the cooling or heating necessary for reaction II using one mole of benzyl
sulfonic acid as a basis with 100% conversion. The starting temperature is 80°C and the
end temperature 90°C. Include the residual materials from (a) and (b) except for the
Na,S0; solid.

Just Make a table of v, nj,, noy, AHy, C, for part “(c)”, do not do the calculations.
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