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Abstract

This study experimentally examined the separation performance of indole (IN) contained in crude methyl naphthalene oil
(CMNO) by methanol extraction and then compared these results with formamide extraction. CMNO containing about 4.36%
IN, which is attracting attention as an intermediate raw material such as medicine, essential amino acids, and perfumes, was
used as a raw material, and methanol aqueous solution was used as a solvent, respectively. The increase in the initial volume
fraction of water in the solvent (yw,) sharply decreased the distribution coefficient (mp) and yield (Y) of IN, but conversely
increased the selectivity of IN in reference to 2-methylnaphthalene (2MNA). An increase in the initial volume ratio of solvent
to feed (Eo/R¢) increased mmy, Y, and 53 momna. In the range of 0.1 < yyo < 0.3, my and Y of methanol extraction
were approximately 1.9~5.9 times and 1.8~3.6 times greater than those of formamide extraction, respectively, whereas /3
mavna of formamide extraction were 4.6~8.2 times greater than those of methanol extraction.
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Table 1. Physical Property and Composition of Compound Contained in Feed (CMNO)
Compound Physical property Composition
Boiling point [K] Melting point [K] (Wt%)
Naphthalene (NA, C;oHs) 491 351~353 2.88
Quinoline (QU, CoH;N) 511 257 6.72
Iso-quinoline (IQU, CoH;N) 515 299~301 4.15
Indole (IN, CgH7N) 526 325 4.36
2-Methylnaphthalene (2MNA, C;;Hio) 514~515 307~309 38.93
1-Methylnaphthalene (IMNA, C;H,o) 513~516 251 15.11
Biphenyl (BP, Ci;Hio) 528 342 8.03
Dibenzofuran (DBF, C;,HsO) 558 354~358 1.92
Fluorene (FR, Ci3Hio) 568 389~390 1.13
Others 16.77
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Figure 1. Gas chromatograms of (a) CMNOJ2,10,11], (b) extract phase recovered by methanol extraction run, and (c) extract phase recovered by
formamide extraction run. Peak number; 1: naphthalene (NA), 2: quinoline (QU), 3: iso-quinoline (IQU), 4: indole (IN), S: 2-methylnaphthalene
(2MNA), 6: 1-methylnaphthalene (IMNA), 7: biphenyl (BP), Dibenzofuran (DBF), 9: Fluorene (FR). Experimental conditions: ywo = 0.1, Ey/Ry

=1, T=303 K, and t = 72 h.
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Figure 2. Solvent comparison for effect of initial volume fraction of water in solvent (y.,o) on (a) distribution coefficient of indole (IN) (mpn),
(b) yield of indole (IN) (Yw), and (b) selectivity of indole (IN) in reference to 2MNA (A m2vna). ME: methanol extraction, FE: formamide
extraction [10]. Experimental conditions: E/Ry = 1, T = 303 K, and t = 72 h.
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Figure 3. Solvent comparison for effect of initial volume ratio of solvent to feed (E¢/R¢) on (a) distribution coefficient of indole (IN) (mn), (b)
yield of indole (IN) (Yv), and (c) selectivity of indole (IN) in reference to 2MNA (8 n2vina).- ME: methanol extraction, FE: formamide extraction

[11]. Experimental conditions: y.o = 0.1, T = 303 K, and t = 72 h.
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