KIGAS Vol. 9, No. 2, June, 2005
J (Journal of the Korean Institute of Gas)

Short-Cut 0] 2|8t LNG ME0M PCH,=XN2 7 28 &4

0| - S - TWE - WY -

Sl

7 EFAL AFNLY INGZIED7AE, a8 dT4
(2005 49 6 A, 2005 69 99 AH)

An Analysis on the Cryogenic Distillation Process for *CH,
Separation from LNG by Short-Cut Method

"YoungChul Lee - TaekYoong Song - ByungHak Cho - YoungSoon Baek - KyuMin Song*

Korea Gas Coporation R & D Training Division LNG Technology Research Center
*Korea Electric Power Research Institute
(Received 6 April 2005, Accepted 9 June 2005)

2 o

2 A7olME LNGERE ¥Ee &8l PCHA CHS Eelshe 24 & 7 378 did Ay
BALE 243 Aot} ARESE A BA T2 732 short-cut Y S E ARE-H= Smoker2] #F FUG(Fenske-
Underwood-Gilliland) %8 F7HA1& &-8ate] A3t ARt oR &4 FHd4 2 e 7lee
BHe Wi o] A7 o, 53] 242 SF T 93 FEv B AHoE Q) HYgHeE

853 gl

Abstract — In this study, we analyze computational simulation of cryogenic distillation process to separate
BCH, and “CH, from LNG by using the cryogenic energy. Used computational simulation program is
made Smoker's equation and FUG(Fenske-Underwood-Gilliland)'s method by short-cut method. Generally
speaking, the technology of carbon isotope separation is studied by many methods, especially the separation

by cryogenic distillation process is commercialized because of many merits.
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Fig. 1. '*CH, distillation process plant (Tokyo Gas Co.).
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Fig. 2. PCH, manufacturing process diagram (Tokyo Gas
Co.).
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Table 1. Conditions of distillation tower for the separation
of carbon isotope.

g5 BCH, 24 0.2%
ZTFE PcH, &A 1.0%
by BCH, 24 50.0%
52, 60, 80, 100
[ O tl ’ b E
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%}g} 7&{5}(]&3/19_—) 0.014

Table 2. Minimum theoretical plates for operating pressures.
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Fig. 3. Mole fraction on bottom pressure versus the number
of plates at total reflux.
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Fig. 4. Number of theoretical plates on bottom pressure
versus reflux ratio (by Smoker' equation).
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Table 3. Optimum theoretical plates on operating pressures versus reflux ratio (by Smoker' equation).

€4 2] [kPa] 52 60 80 100 150 200 300
BPCE) 47.98 52.13 59.07 64.86 77.07 87.63 106.48
HAZEA 63.09 67.02 74.06 79.72 92.93 105.64 128.33

a8 v @ P/AL) 1.32 1.29 1.25 1.23 1.21 121 121

HH¥o| B4 1,955 2,026 2,239 2,448 2,884 3,239 3,892

o2 n&HA/F &) 1.55 1.52 1.51 1.52 1.52 1.51 1.50
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Fig. 5. Relative column volume on bottom pressure versus
optimum reflux ratio (by FUG method).
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Fig. 6. The comparison of minimum theoretical plates and

optimum theoretical plates at 52 kPa (by Smoker'
equation).

Table 4. Otimum theoretical plates on operating pressures versus optimum reflux ratio (by FUG method).

©4 22 [kPa) 52 60 80 100 150 200 300
Argau| 47.64 50.75 57.42 63.14 75.29 85.80 104.49
BEEE T 56.79 61.69 72.30 79.29 95.92 111.00 134.92
aen) N2 @A/ALD) 1.19 122 1.26 1.26 127 129 1.29
A o) 2k 2,298 2,390 2,587 2,835 3,305 3,693 4,486
o) 2T H @D /H L) 1.82 1.80 175 1.76 175 1.72 1.73
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Fig. 7. Mole fraction for ?CH, and CH, versus number
of plates at 52 kPa.
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