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Effect of Asphaltene Decomposed by Heating on Combustion
of Residual Fuel

Shin-ichi Morishita®', Kazuyuki Maeda"!®,
and Katuyuki Koga*?

Residual fuel used for marine diesel engine has evaporative and surface combustions,
because asphaltene and height molecular compounds in the fuel are heated and resolved
into carbonaceus residue. The carbonaceus residue takes a long time to burn completely,
and is changed into soot by its incomplete combustion. Thus, to clarify how the content
of asphaltene influenced the combustion of residual fuel, this paper examined the heated
condition of a single droplet on silica filament in a tubular furnace. The main results were
as follows: (1) Most asphaltenes were changed into cracked gas and carbonaceus soot by
their thermal cracking. (2) The asphaltenes, whose content was less than 6wt% in the used
fuel, did not influence the ignition delay and ignition temperature of the fuel. (3) The
flame of the heated fuel droplet became egg-shaped as time passed. The duration ratio of
the egg-shaped flame to the envelope flame was in proportion to the content of the
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asphaltene.

1 EAhE

S8 THR & h 3 MERN MO SR Ltk B,
BESTNCSH » THMPIBEIC S 37 R 7 7 L7 ¥ DBREHE
MEEO—->TH B LHEEATV S, chaEET 5
EEFERSE L ST PRBERE Yo n b Bl OB
P, KRBRELRT LRV, &, AGomEE
LT, dRTHARS B W IE—BFINC R AUNE < 25 BRIEH
EbELBhTVED, —fic, MITHOREE: 3 prRm
WD o B TRshTLEY D Lo,
TAZr T DX IRREHESUCTMBMTREAZSD

RRIECANMBE BT 5 & & ALK D ORI RIES B
#3L8bh 3,

MRMORENE S BH 3 o REREAD 35, AT
LBl E A S & MR S ABAR S B TIIRTS 5
M—iilic & 3 NS 20, CorsrMEMEMAL L
L ERRAET SMART 255V, TRARRONMF 5 —
v 58 BEHEERIET 3 2 EMFTbATVL S, chASk
WEhLIPME w7 0ic i SATVA Y, B3E0M
DO SHhTREVWEITH D, TCTHESE, M
DRBBFEE BRI STF-TEL" ¥, X7 2
7 7 M F Y EIRD B, Mk 3HBENVA, ©

TREERFEEZHFORMR  WBIS6L5,  19965E10H 2281 5%{.

Contribution from National Fisheries University, No. 1861 Received Oct. 22, 1996.
=1 FKEKRFLEBFSFAREBMNAG NI (Laboratory of Marine Internal Combustion Engincering, Department of

Marine Engineering)

*2 JKEET (Fisheries Agency)



272 BT - /il HE

DFER, TRA7 7 V7 vy ORI & BHREEHTABHOR
BICELAEBI>VTHENCHRE(-oTH4E T 5,

2 ERAE
21 BEBETRI7 7 NFvO5NEER

HESCHWARERE <Y v 7 0 - € B (MDFP)
DR % Table | ILRY, B&h, 7R 7 7 vF »(Asp)
BEBHMmA SIP143/905IC & » T L 72,

Table 1 Properties of fuels

Sample No. 1 2 3 4 5 MDF
Density 15Ckg/m’ 9482 9266 9728 9819 9546 8893
Kinematic Viscosity 175.3

1702 1778 1792 1835 4.125

507C.cSt
Flash Point C 116 87 81 78 87 82
Conradson Carbon 129 135 16.1 8.1 114 081
Residue wt%
Ash wt¥% 0013 0009 0031 0008 0023 -
Sulfur wt¥ 31 25 3.2 1.97 2,99 1.21
CCAl 818 797 843 851 824 -
Composition
Maltene wtd 91 832 878 933 91.8 -

Asphaltene wt¥% 9 108 122 6.7 8.2 -
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Fig.1 Experimental apparatus used for com-
bustion of fuel droplet
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Table 2 Weight decrease of asphaltene in fuels
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Fig.2 TG curve and DTA curve of asphaltene
heated by thermobalance
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No. Range of Weight Range of Weight Range of Weight Range of Weight

Temperature (C) Decrease Temperature ('C) Decrease | Temperature ("C) Decrease Temperature (°C) Decrease
(mg/ min) (mg/ min) (mg/ min) (mg/ min)

1 100-391 0.085 391-506 1.631 506-594 0.391 594-800 0.44

2 100-377 0.056 377-506 1.283 506-602 0.326 602-800 0.631
3 100-380 0.057 380-509 1.161 508-600 0.275 600-800 0.287
4 160-400 0.063 400-506 1.476 506-598 0.341 598-800 0.355
5 100-380 0.056 380-502 1.333 502-615 0.279 615-800 0.371
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Fig.3 Gases generated from asphaltene in sample No.3 heated by pyrolysis furnace
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Fig.4 State of heated single droplet for sample No.l on silica filament in tubular furnace
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