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Abstract

As a common process operation in chemical production of purified natural gas, low-
temperature methanol washing process is usually used to purify natural gas. Although the
current low-temperature methanol washing process in industry is relatively mature, there are
still some deficiencies. In order to further reduce energy consumption and cost, this paper will

use aspen software to optimize the low-temperature methanol washing process.

We will focus on the refined decarburization tower body, mainly optimize the five variables
of the refined decarburization tower: methanol feed volume, methanol feed temperature, raw
natural gas feed temperature, top pressure of the refined decarburization tower and the number
of plates of the refined decarburization tower, and observe the relationship between the five
variables and the mass fraction of methane by using the sensitivity analysis function of aspen
and drawing on origin. The optimization was carried out based on the quality fraction of methane,

factory product standard and industrial production cost.

The optimal operating parameters are as follows: methanol feed amount of 800000kg/hr,
methanol feed temperature of -47°C, raw natural gas feed temperature of -20°C, top pressure of
fine decarburizing tower is 3.5MPa, and the number of plates of fine decarburizing tower is 14.
At the same time, we use data-driven factor analysis and prediction for the simulation. By using
jupyter software programming, we input aspen simulation results into the program, and obtain
the error and SHAP chart. Finally, we find that the methanol feed amount has the greatest
influence on the mass fraction of methane, while the interaction between the five variables is

almost non-significant and the prediction error of the program is small.

Compared with the usual low temperature methanol washing process, the five operating
conditions of the fine decarburizing tower were optimized, which reduced the operating cost of
the low temperature methanol process and increased the efficiency of the low temperature
methanol washing process. At the same time, data drive is used to predict the low temperature
methanol washing process, and explore the mutual influence of operating conditions, which has

great significance for the actual plant operation
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Key words: Low temperature methanol washing process; Refined decarburization tower;
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3. ETHERWENKEREETEED

3.1 EREEIE

BT aspenfbiill, FA G2 WK SR EE -
3.1 FEHE R

R B AR 0 R/ C BT Sibar BEAK CHJf it 5 3%
x1 x2 x3 x4 x5 y

100000 -30 -50 35 14 0.667966272
102500 -30 -50 35 14 0.669966265
105000 -30 -50 35 14 0.672003405
107500 -30 -50 35 14 0.674031922
110000 -30 -50 35 14 0.676086152
112500 -30 -50 35 14 0.678130658
115000 -30 -50 35 14 0.68020729
117500 -30 -50 35 14 0.682333915
120000 -30 -50 35 14 0.684420662
122500 -30 -50 35 14 0.686539907
125000 -30 -50 35 14 0.688696139
127500 -30 -50 35 14 0.690844742
130000 -30 -50 35 14 0.693027884
132500 -30 -50 35 14 0.695221706
135000 -30 -50 35 14 0.69741228
137500 -30 -50 35 14 0.699630097
140000 -30 -50 35 14 0.701876915
142500 -30 -50 35 14 0.704102643
145000 -30 -50 35 14 0.70637947
147500 -30 -50 35 14 0.708669651
150000 -30 -50 35 14 0.710928573
152500 -30 -50 35 14 0.713282725
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