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Analysis of n-pentane coking characteristics in metal tubes
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Abstract; A high-voltage needle-tube flow reactor was designed to study the complex physical and
chemical processes of high-temperature hydrocarbon fuels that produce carbon deposits on metal tubes un-
der the action of the electric field. Under the conditions of inlet Reynolds number 650 and fuel tempera-
ture 600 K, the electric potential of 0 ~5 000 V were compared for 3 600 s respectively. The scorching
morphology and distribution of the coking were analyzed by scanning electron microscope (SEM). The
carbon deposition type and carbon content were determined by temperature programmed oxidation ( TPO)
. The experimental results show that the deposits morphology of n-pentane on the surface of the high-tem-
perature alloy steel pipe is mainly spherical deposits of diameter between 1 ~11 pm. As the voltage in-
creasing, the proportion of small-sized deposition particles increases, and the serious position of coking

on the wall shifts toward the outlet of the reactor. In the experimental temperature range, n-pentane
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mainly underwent oxidation deposition, and the electric field has no obvious effect on the type of depos-

its. With the increase of the electrode electric potential, the carbon deposition quality of the wall surface

issignificantly reduced, and the maximum suppression amount can reach 19. 01%.
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Fig.1 Experimental system of electric field affecting

fuel coking
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Fig. 2 Structure of the flow reactor
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Tab.1 Experimental parameters
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AL/ (gs™) 1.25
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Jita JImHL R/ V 0 ~5 000
eI iR e 25%x10°°
T s 3 600
S JE 1/ MPa 0.1

2 LIRS

2.1 EREHIRFEEFFIES

ARSCH Y 52 36 RGeS IE I BE RS2 3 26 F T Y
AR RF A TINE , anl&l 3 TR, IE I A TR EE Y
600 K A H & i %y 650 Jiti fin o R AR T 2 200 V
IR [l 6 vl O 0 AL Ry 5, O P 7 B R i N LT B A
HLAA] 97 A o T 2 HL R T 2 200 VO (] HL

KR TRAR PTG o I A SRR 5 000V
I, A 2 B, DI, S 6 W s ¥ L PR E 7
5000 VI, P4 =R B R A, 25 1]
HRAFAE IR L1 7 L 37 R 3R A BE i A P AORE
O3 1, AR R T BRI, B R 37 0 T R
PERREER A R LUK A 1 R T TR
o T S I = RE A 2o TR o T
il IR B A, AR A T S Ak A
S o2 S NIV & = W AN N X V'3
A HUARAR T 9= o AR 2 A R AR
LB TR 1 3R, AR B 3 T i A
Fo TR T AP A B S i W Bl , WA I Bl i
5.51
4.51
3.5F

2.51

HIE/(A - m?)

w2 1.5¢

i

0.5F

-0.5 ! ! ! ! )
0 1000 2000 3000 4000 5000

HL H AV

3 [EEERNE

Fig.3 Measurement of loop current
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Fig. 4 Microscopic process of discharge
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Fig. 5 Coking morphology of the reactor wall at

different voltages
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Fig. 6 Size distribution of coking particles at

different voltages
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Fig. 7 Proportion of distribution area of coking

particles at different voltages
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Fig. 8 Pressure drop in the reactor at different voltages
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Fig. 10 Carbon deposition quality of reactor

at different voltages
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