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Coking property of the endothermic fuel
( iv) Coke detector and coking-inhibitors

7HU Warr liang, PAN Fumin, GAO Han, HE Long, LIN Rersen, ZONG Hanxing

( Dept. of Chemistry, Zhejiang Univ., Hangzhou 310027, China)

Abstract:

A set of impulse micro-reactor chromatogram system was established in order to explore endothermic fuel’ s coking

performance and coking: inhibitor’ s effect. Coking quantity was measured by orr line chromatogram. By using n-Heplane as cracking

feedstock, we studied four kinds of coking inhibitor in which the thiophene’ s effect was found for the first as the best one. With thio-

phene of mass fraction 1 X 10™" added , the quantity of coking reduced reached 92% . This system is featured for its simple structure,

short reaction period, flexibility in operation, ease in changing parameter as well as reasonable results and good repetition. It is fit to

evaluate the characteristic of endothermic fuel, and make a solid basis for the further application.
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Fig. 1 Flow chart of impulse micro- reactor

chromatogram system
I) Surge damping valve  2) Rotor [lowmeter  3) Preheater  4)

Stainless steel thimble  5) Heater6) Copper  7) Quartz reaction

tube  8) Measuring-temperature thermocouple and digital voltmeter
9) Controllingtemperature thermocouple and accurate tempera-

turer controller — 10) Preheat system and  controlling- temperature

themmocoupleand accurate temperatures controller 11 4 port-valve

12) Chromatographic column  13) Methanator  14) Hydrogen

flame detector  15) Chromatographic workstation
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Table 1 Experimental results of pyrolysis
coke deposition of #- heptane

No. 1 2 3 + 5

Average

Yield of
C/ ( Hgf pulse)

23.9 | 4.6 | 26.3 | 25.4 | 23.8 24. 8

#  Reaction condition: T=1053.2K. t= 2.96 s
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Fig.2 Relation between quantity of coking

and reaction temperature
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Fig. 3 Lation between quantity of coking

and reaction time

Table 2 Experiment result of four kinds of coking inhibitor

Test No. 1 2 3 -+
Coking- inhibitor Thiophene Triphenyl phosphate Triphenyl phosphite Cerium oxide
Concentration of . . § 5 = P . . i L

_ I 107 (110" 7| Ix 10 | 1=x 10 “[1x 10" 1= 10" 7 (1x 10" | 1=x10" 110" Infinitesimal
inhibitor
Experiment time E 5 5 6 -+ 5 8 5 4 3
Average coking )
= | 0.373 0.095 0.054 | 0.637 0. 602 0. 404 0. 603 0. 576 0. 415 0.231
velocity/ (Mg*eom™ "*s™ ')
g 0. 84 1.75 1.23 1.24 0. 57 1.28 0.75 1. 46 0.94 1. 65
Decreased percent of
47 87 92 11 15 43 15 19 42 67
coking velocity( % )
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Fig. 4 Relation between concentration of
thiophene and coking velocity
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