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Experimental study on new catalyst in.the MTO unit
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Abstract: In order to improve the performance of industrial MTO unit;properties of GCQ—NF8 catalyst and reference catalyst were contras-
ted through lab—scale test. Industrial trial of GCQ-NF8 catalyst were conducted to validate lab—scale test results in industrial MTO unit.
Specific area and pore volume of GCQ-NF8 catalyst were determined through N, physisorphtion,and size distribution was obtained by laser
particle size analyzer. Results show that wear resistance of GCQ—-NF8 catalyst is better than reference catalyst, and it meets the require-
ments of industrial MTO unit. Selectivity of GCQ—NF8 catalyst has an optimum value with reaction time lasting in fluidized—bed reactor.
According to the monthly statistics of the product yields during industrial trial, when the average turnover rate of GCQ—-NF8 catalyst increa-
ses from 14% to 77% ,selectivity of light olefin in'charge gas increases from 77.72% to 79.78% ,and light olefin yield and ethylene to
propylene ratio increase to 32.56% from 31.54% and to 1.017 from 0. 960 respectively under 110% load. The performance of industrial
MTO unit,such as light olefin yield and ethylene to propylene ratio,are improved by applying GCQ-NF8 catalyst.
Key words : methanol to olefin; GCQ—NF8 catalyst;light olefin yield ; ethylene to propylene ratio ;industrial trial
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Table 1 Physical properties of GCQ-NF8 and reference catalyst

. LR m R/ L/ A e g/ KLBE 5345/ %
a ;
(m* - g™") (em’ - g™h) /% (g-mL") ©<20 pm <40 um <80 pm <105 pm <149 pm  >149 um
GCQ-NF8 353 0.17 0. 44 0.76 6 41 66 87 13
Z | 304 0.19 0.75 0.77 4 34 57 84 16
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Fig. 1 Diagram of the lab—scale catalyst evaluation device
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Table 2 Lab-scale testing results of GCQ-NF8 simulated equilibrium catalyst

SR Al HeEtE/ % bl

[4]/min R/ % LR+ H e LA Zh i ke fikpd KU RSy R %
5.4 99.78 63.21 0.70 25. 80 0. 63 37.42 7.20 20. 00 8.26 59.92
22.2 99. 86 78.20 0.70 37.31 0.78 40. 88 2.47 13.71 4. 14 74. 18
38.9 99. 61 84.07 0.63 44.33 0.39 39.74 0.82 10.75 3.34 79.56
55.6 99. 08 85.72 0.75 47. 16 0.24 38.56 0.41 9.68 3.20 80. 69
72.4 97.73 85.33 1. 06 47. 63 0.16 37.70 0.27 9.75 3.44 79.22
89.2 91.95 84. 08 1.57 46. 58 0.10 37.50 0.22 10. 31 3.73 73. 44
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Table 3 Lab-scale testing results of reference catalyst

RRi et % AU
Bl/min - /% I TR I A5 LG T B BER LA
5.4 99. 84 62.38 0.71 24.90 0.27 37.49 6. 68 20.53 9.42 59. 17
22.2 99. 86 72.58 0.71 33.12 0.81 39.47 4. 64 15.75 5.50 68. 86
38.9 99. 72 81.39 0. 66 39. 40 0.72 41.99 2.80 11.04 3.39 77. 11
55.6 99. 48 84. 88 0.71 43.74 0.49 41. 14 1.43 9.51 2.98 80. 22
72.4 98.03 86.01 0.99 46. 51 0.27 39. 50 0.77 9.02 2.95 80. 10
89.2 87.54 82.36 1.90 44. 57 0.30 37.79 0.78 10. 58 4. 08 68. 49
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Fig. 2 XRD patterns of SAPO-34 molecular sieve applied
by GCQ-NF8
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Fig. 3 Turnover rate of GCQ-NF8
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Fig. 4 Light olefin yield trend of MTO unit during
industrial trial
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Table 4 Yields of main products during industrial trial

- e/ % MEEA THES 2/ R
ZHE OB M TR BRI BRE RV M XURMCR  EEME/% /% R (kg-o!)
2016 4E 11 A 0.33 0.94 15.45 16. 09 5.08 2.45 1.83 31.54 77.72 14 0. 960 1.09
2016 412 A 0.36 0.99 15.74 15.94 5.00 2.33 1. 84 31.68 78.02 31 0. 987 1. 16
2017 41 H 0.38 0.93 16. 02 15.73 5.04 2.18 1. 88 31.74 78. 37 43 1.018 0.99
2017 42 A 0.36 0. 86 16. 19 15.73 5.04 2.23 1.93 31.92 78. 65 52 1. 030 0.96
2017 43 A 0.33 0.78 16.29 16. 02 4.91 2.26 1.95 32.31 78. 82 58 1. 017 0.92
2017 4£4 A 0.37 0. 83 16. 53 15.93 4.63 2.23 2.03 32.46 79.07 65 1. 038 0.95
2017 45 A 0.38 0. 66 16.43 15.98 4.53 1.92 2.04 32.41 79. 28 70 1. 028 0. 87
2017 46 A 0.38 0. 82 16. 38 16.07 4.61 2.07 1.99 32.45 79. 61 74 1. 020 0.85
2017 47 H 0. 36 0. 83 16. 42 16. 14 4. 66 2.06 1.92 32.56 79.78 71 1.017 0. 80
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