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Abstract
The separation and purification of 2,6-dimethylnaphthalene (2,6-DMN) present in the light cycle oil (LCO) fraction was inves-

tigated by a crystallization operation. Solute crystallization (SC) was performed using LCO fraction and iso-propyl alcohol
as a raw material and a SC solvent, respectively. Increasing the operation temperature and volume ratio of the solvent to
the raw material (S/F) resulted in improving the purity of 2,6-DMN, whereas the yield decreased. As a result of the crystal-
lization operation in three steps containing the SC using LCO fraction (13.9% 2,6-DMN) and isopropyl alcohol, the re-crystal-
lization 1 (RC 1) using the crystals recovered by SC and methyl acetate, and RC 2 using the crystals recovered by RC 1
and methyl acetate, the crystal with 99.9% 2,6-DMN was recovered with 19.5% yield. Furthermore, the separation and purifi-
cation process of 2,6-DMN present in the LCO fraction was reevaluated by using the experimental results obtained through

each operations of SC, RC 1, and RC 2.
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Figure 1. Schematic diagram of batch crystallization apparatus|[2,13].
1: circulator, 2: PID controller, 3: digital thermometer, 4: variable-
speed mixer, S: crystallizer with a double jacket, 6: glass filter, 7:
aspirator.
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Table 1. Material Systems and Experimental Conditions for Each
Operation

Material systems

Operation Feed
SC*: Feed 1 (LCO fraction)
RC* 1: Feed 1I (crystal recovered by SC)
RC 2: Feed III (crystal recovered by RC 1)
Solvent

acetone, acetonitrile, diethyl ether, diisopropyl ether,
ethanol, ethyl acetate, heptane, hexane, isopropyl alcohol,

SC: isopropyl acetate, methyl acetate, methanol, toluene,
methanol (60 vol%) + acetone
RC I: methyl acetate
RC 2: methyl acetate
Washing solvent
RC 2: methyl acetate
Experimental conditions

Impeller speed, N (s7) 1.25~5

Operating temperature, T (C) -20~-10

Operating time, t (h) 0.5~3

Volume (or mass) ratio of solvent to feed, S/F (-) 1~9

* solute crystallization, ** re-crystallization.
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Table 2. Composition of LCO Fraction (Feed 1) and Crystal Recovered via Each Operation

Composition (%)

Component

LCO fraction SC* RC 1** RC 2%**
2-methylnaphthalene (2-MN) 6.38 6.03 2.30 0.00
1-methylnaphthalene (1-MN) 5.74 377 1.08 0.00
1-ethylnaphthalene (1-EN) 1.23 0.78 0.22 0.00
2-ethylnaphthalene (2-EN) 3.97 2.82 0.86 0.00
diphenyl 3.09 2.34 0.68 0.00
1,7-dimethylnaphthalene (1,7-DMN) 12.09 8.29 244 0.00
2,7-dimethylnaphthalene (2,7-DMN) 13.31 21.22 10.29 0.10
1,3-dimethylnaphthalene (1,3-DMN) 13.34 9.14 271 0.00
2,6-dimethylnaphthalene (2,6-DMN) 13.86 29.81 74.35 99.90
1,6-dimethylnaphthalene (1,6-DMN) 10.49 7.35 2.24 0.00
other 16.50 8.45 2.83 0.00

Experimental conditions: *: without washing, T = -15 C, S/F = 1, N = 25 standt=1h, * T=-20C, SF=5 N=25s"and t =1 h, ** with washing (methyl

acetate), T = -20 C, S/F =9, N=25s"and t =1 h.
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Figure 2. Solvent comparison for purification of 2,6-DMN (without
washing) at SC. Feed used: Feed I, solvent used: 1 Isopropyl alcohol,
2 Methanol, 3 Ethanol, 4 Hexane, 5 Methanol (60 vol%) + acetone,
6 Acetonitrile, 7 Heptane, 8 Isopropyl ether, 9 Methyl acetate, 10
Isopropyl acetate, 11 Acetone, 12 Ethyl acetate.
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Figure 4. Change of purity and yield of 2,6-DMN and 2,7-DMN
according as each operation. Conditions: SC (Feed used: Feed I,
solvent used: isopropyl alcohol, without washing, S/F = 1, T = -15
T, N=255s" t=1h), RC1 (Feed used: Feed II, solvent used:
methyl acetate, without washing, S/F = 5, T = -20 C, N = 2.5 s!,
t =1 h), RC 2 (Feed used: Feed III, solvent used: methyl acetate,
with washing using methyl acetate, S/F =9, T =-20 C, N =25 s',
t=1 h).
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