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Abstract—The separation of pseudocumene from the Co aromatic raffinate found in naphtha cracker was
studied using adductive crystallization with thiourea. The characteristics of thiourea adduction are investigated
on the variables of feed ratio, temperature, solvent ratio and cooling rate, and optimum conditions on the
separation of pseudocumene are investigated on these variables. Pseudocumene can be separated by four
stages adductive crystallization from C, aromatics as a purity of 99.7 wt%. With the trimethylbenzene isomers,
the tendency for thiourea adduction is pseudocumene>hemimellitene >>mesitylene. The separation capacities
of adductive crystallization for two binary mixtures of Cy aromatics were compared with those of distillation
and extractive crystallization. The extent of separation by one adduction is approximately 5.4 to 24.0 times
greater than maximum separation that could be obtained by one theoretical distillation stage. The entrapping
capacity is approximately 6.0 times greater than the entrapping capacity that could be obtained by extractive
crystallization.
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Fig. 1. Schematic diagram of experimental apparatus.
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1. Crystallizer 5. Temperature

2. Glass filter recorder

3. Filtrate reservoir 6. Vacuum pump

4. Thermostatic bath 7. Thermocouple
with programming 8. Condenser
controller and 9. Washing media
circulator storage
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Table 1. Approximate composition and physical properties of C, aromatics in various streams

Compound Reformate(wt%)  Aromatic raffinate(wt%) Co' raffinate(wt%) Normal BP(C) MP(T)
Cumene 04 04 30 1524 —96.1
n-Propylbenzene 5.7 0.5 12.2 159.2 —990
m-Ethyltoluene 21.0 119 370 161.3 —95.2
p-Ethyltoluene 9.6 2.3 16.3 162.0 —62.3
Mesitylene 9.3 1.6 35 164.7 —45.2
o-Ethyltoluene 9.0 20.0 16.2 165.2 —81.0
Pseudocumene 34.8 51.7 9.7 169.3 —438
Hemimellitene 85 59 2.1 176.1 —254
Indane 1.7 1.1 - 178.0 —514
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Table 2. Separation of C, aromatics by multistage adduc-
tive crystallization

Component Feed 1stage 2 stage 3 stage 4 stage
Cumene 04 022 0 0 0
n-Propylbenzene 0.5 083 0 0 0
m-Ethyltoluene 119 104 O 0 0
p-Ethyltoluene 2.3 0.81 005 0 0
Mesitylene 16 0 0 0 0
o-Ethyltoluene 20.0 091 O 0 0
Pseudocumene 51.7 8950 967 987 99.7
Hemimellitene 59 634 324 13 0.3
Indane 1.1 022 0 0 0
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Table 3. Comparison of separation capacity between adductive crystallization and extractive crystallization

Add ity(Molal rati
Time to Yield uct capacity(Molal ratio)

Method Thi
Authors etho equilibrium  (wt%) iourea a &

Pseudocumene Hemimellitene
McCandless Extractive crystallization >24 hrs 42.1 319 68.1 1.96 0.15
This study Adductive crystallization <1 min. 485 51 16.4 323 029

Table 4. Comparison of adductive crystallization with distillation

dduct

System a adduct & adduct o dist Cor dist ‘g’_a_'u_c_
& dist
Pseudocumene-hemimellitene 32 0.29 1.24 0.054 534
Pseudocumene-mesitylene 980 0.79 1.14 0.033 23.90
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