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Abstract—The separation of dimethylethylbenzene(DMEB) from the Cy~ raffinate found in the process
of ethylene production by the pyrolysis of naphtha was studied using adductive crystallization with thiourea.
The effect of thiourea adduction were investigated on the inductors, solvent of thiourea and adduction temper-
ature. DMEB could be separated by multistage adductive crystallization from Co* raffinate as a high purity.
The most effective material of the inductor investigated in this study was 1,2,4-trichlorobenzene. The selectiv-
ity of solvents in thiourea adduction depended on the polarity of solvents(alcohols), and the most effective
solvent of those was methanol.
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Fig. 1. Schematic diagram of experimental apparatus.
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Thiourea #7243 2] Cot FAEsl zHAMf-23 ] DMEB &) 703
Table 1. Composition of C,, aromatics in C,~ raffinate
Compound BP FP Based on total Based on total
(t) (t) Co* fraction Cyo aromatics
Isobutylbenzene 173 —~52 0.05% 0.2%
1-Methyl-1-iso-propylbenzene (o-Cymene) 178 ~72 241 8.7
1,3-Dimethylbenzene 181 —~84 1.07 39
1-Methyl-3-n-propylbenzene 182 - 0.77 2.8
1-Methyl-4-n-propylbenzene 183 —63 111 4.0
1,2-Diethylbenzene 183 -32 0.01 0.04
1,3-Dimethyl-5-ethylbenzene 184 - 0.57 20
1-Methyl-2-n-propylbenzene 185 - 0.25 1.0
Dimethyl-ethylbenzene 187 —54 14.26 514
1,2,4,5-Tetramethylbenzene(durene) 196 +79 0.17 0.6
1,2,3,5-Tetramethylbenzene (isodurene) 198 —24 0.16 0.6
1,2,3,4-Tetramethylbenzene(Prehnitene) 205 —6.1 332 12.0
Unidentified C;p aromatics 3.55 12.8
Total 27.7 100.0
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Fig. 2. Effect of crystallization temperature on recovery
of DMEB from C,* naphtha cracking raffinate.
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Fig. 3. Time to obtain equilibrium for host(thiourea) and
guest(Co~ raffinate) in thiourea adduction.
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Fig. 4. Multistage separation of DMEB from C,* naphtha
cracking raffinate by with using inductor and with-
out its use.
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Table 2. Effect of various inductors on the separation of C,” naphtha cracking raffinate

Guest in Yield Yield
adduct(wt%)  Co DMEB Cuo Cu” Co” raffinate in adduct(g) \ /DMEB in adduct(g)
Inductorkeed(Wt%) ~3g1 143 481 85 ( Co' raffinate in feed(g) ) <DMEB in feed(g) )
12.4-TCB 09 76.2 147 82 015 0.79
TCE 12 75.0 15.1 8.7 0.12 058
TCT 10 715 15.7 118 0.11 051
TCTFE ‘11 69.0 188 111 0.10 045
CTC 13 75.1 176 6.0 0.09 042
MC 0.8 67.0 15.7 165 0.06 013
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Fig. 5. Effect of inductor to thiourea ratio on thiourea
adduction in using 1,2,4-TCB as inductor.
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Table 3. Effect of solvent on thiourea adduction for separation of Cy*
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R} A A3 e 4 Lol = hoste] &3]%x, hoste} guest
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# v}, Thiourea 847} &34 Frh= £4-9
Aol A st o] w| EqHA wf-Fol] AAMAdE} A7
o] =% HAi Fo] 2e}[12]. Table 32 C-C, *=
o N3 DMEBS] Aelwe} 485 vpehdl AHolch
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&8 thiourea F-7}Al7} ¥AE o FaAYe] 27l
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Thiouread ©| 4 4whe] F-7h A A sk Co" AR
ZHAH-2] 14% DMEBE 96% DMEBZ ¥-21@& 4 3l
Atk A8, 44 522 AHEHE G A EYE F
|9 %-2] Fele AR Y TR gt 2
71%9) MRS 7H5A4 & AMAFgcln £ 4 et Induc-
tor+= thiourea®l] guest®] ¥ H-& 93 &4 og3ts
o &3 o & 9GS oA Ao g ey
Thiourea ¥-7}ellA] 714 A9 Srje 42E $ois

naphtha cracking raffinate

Guest in Yield Yield
adduct(wt%)  © DMEB Cuo Cu' Cy" raffinate in adduct(g) \ /DMEB in adduct(g)
Solvent Eeed(wt%) 29.1 14.3 48.1 85 ( Cy" raffinate in feed(g) ) < DMEB in feed(g) )
Methanol 1.2 61.1 23.3 144 0.142 0.61
Ethanol 1.3 61.3 22.8 14.6 0.098 042
1-Propanol 1.1 58.2 28.6 12.1 0.069 0.28
1-Butanol 1.1 62.1 274 94 0.062 0.27
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