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Process optimization of the first set of fluidized bed methanol to propylene plant

DONG Guoliang, LIU Hongwei, WEN Yanbo, YANG Yunbin, DONG Yongzhong,
LI Xusheng, WANG Jiping, SHEN Yougiang
(Huating Coal Group Co., Ltd., Huating 744100, China)

Abstract: In order to successfully complete the commissioning of the first industrial demonstration unit of methanol to propylene FMTP in
fluidized bed, through the investigation and technical exchange of similar enterprises using methanol to olefin (DMTO) technology of
Dalian Chemical Institute, methanol to olefin (SMTO) technology of Sinopec, methanol to olefin (SHMTO) technology of Shenhua Group
and methanol to propylene technology (MTP) in China, through the comparison and analysis with FMTP process technology, it was found
that there were deficiencies in the design of the catalyst recovery system of the original FMTP unit, the catalyst circulation pipeline
between the three units, the heat transfer system of washing water, the waste heat recovery system and the reactor measurement instrument
system. According to the construction and operation experience of the same industry, the waste catalyst recovery system was designed and
transformed into a bucket recovery system. The catalyst circulating pipeline was optimized to be a lifting pipe and a flange tube cap, the
xylene cleaning system was optimized to be in the washing water heat exchanger, the steam automatic ash blowing system was optimized
to be in the waste heat recovery equipment, and reactor instrument back blower system was optimized to be in the reactor measuring in-
strument. After the above process optimization, the content of combustible gas in the analytical gas of the catalyst recovery system was

significantly reduced, and the catalyst was prevented from sticking together; the catalyst circulation pipelines of the three reactors were de-
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signed the lifting tube, the buffer tube and tube cap were designed at the top of the lifting tube; the catalyst circulation between the three re-

actors was smooth during the operation of the plant, the parameters of the catalyst circulation, the temperature of the tube, the density of

the tube and the pressure of the tube in the reactor were close to and reached the design indicators; start the xylene cleaning system to wash

the blocked heat exchanger, and the heat exchanger cleaning effect is obvious; after the automatic steam ash blowing system is put into op-

eration, the efficiency of waste heat recovery system is significantly improved; the inert gas of reactor instrument back blower system was

optimized to process gas, avoid the influence of inert gas on the downstream separation unit. In the four commissioning runs of FMTP

device, the above system runs smoothly, it lays the foundation for the long cycle safe and stable operation of the plant.

Key words: fluidized bed; methanol; olefin; FMTP
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Fig.1 Process of regenerating plant
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tion of waste catalyst recovery system
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Table 2 Comparison between the design index of catalyst cycle and the index after process optimization

- AL RIER R R/ (th ) R IR B TR H (kg m ) B TR J1/MPaG

= MCR EBTP MCR EBTP MCR EBTP MCR EBTP
AR 41.80 76.00 380.00 450.00 20.00 38.00 0.11 0.12
R %€ 41.00 73.00 365.50 445.00 19.40 39.70 0.11 0.12
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Table 3 Temperature difference between inlet and outlet of
heat exchange medium before and after optimization of wa-

ter system heat exchanger

TREE/C
i H
VEAROKA R BB O A RA L Bl a
PR 104 85 60 95
VRE I 108 80 60 104
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Table 4 Comparison of temperature difference between
process gas inlet and outlet and rich steam production be-

fore and after optimization of waste heat boiler

WE TR AEE/C T4 DR/ C 4.0 MPaGZE=/(th™)

€L L) 380 350 15
€=l 380 343 17
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Table 5 Comparison of process gas components before and after optimization of instrument backblowing gas source in reactor

SRR %
T LR
CH,OH H, CH, C,H, C,H, Ca. C,. C,H, C,H; N,
IR EA 0.146 0.210 0.540 19.520 1.854 19.770 8.500 36.160 4810 8.490
RN TER 0.134 0.110 0.470 21.910 1.180 21.330 9.060 40.350 5.446 —
4 QE -L/l,: LI Wenyan. Technology and comparative analysis of methanol to
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