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A Study of physical properties and application to
new products from the Heavy Residual Feul oil as
Raw Materials.
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{Abstract)

Heavy Residual Fuel oils is a mixture of reduced crude from crude unit, bottom
products from vacuum and/or catalytic cracking unit with distillate to meet the
specification and generally used as Heavy Fuel Oil for large combustion engines,
boilers, etc---

But this study was made to investicate Heavy Residual Fuel oils for using as
industrial raw material and resulted the fallowing possiblities as valuabe raw
material as well as Heavy Fuel Oil.

1) Production of straight asphalt through vacuum distillation unit.

2) Using straight asphalt from vacuum distillation unit for manufacturing of
Blown Asphalts, Cut Back Asphalts, Emulsitied Asphalts and Asphalt Compound,
etc---

3) Using waxy oil side streams for manufacturing of raw oil to be Lube Oil base
stocks through solvent dewaxing.

4) Production of lube base oils from dewaxed raw oil through chemical treatments.

5) Manufacturing of paraffine wax from slack wax to be produced as by product
of dewaxing process.
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(1) HEmh BHE ERREH
(Heavy Residual Fuel oil, Bunker-C)

ASTM

2| kB P.M. °F(°C) D-93 150(66) 1

HE °API D-287 #® &

o wt, % D-129 or 4.0
D1551

KRB Vol, % D-1796 1.0

¥hee SSF at 122°F D-88 2500

(2) BN EHE B EREE (Bunker-C)

Z[Kk= PM, °CCF) | D-93 | 66(150)1
HE °API } D-287 | #® & |
wE Wt % D-1552 4.0
KRB Vol, % D-1796 1.0

s 50°C(122°F), Cst | D-445 ‘ 530(250) |
(SSF) !

(8) ()M MREE JHH (High Sulfur Bunker-C)

o Ao ASTMRms | B B
I °API D-287 %
kere, 50°C, D-88 250 |

SFV : Sec
3|25, PM:°C(°F) D-93 66(150) {
WELS wt, % D-129 or 2622 | 4.0
KB B, Vol 25| D-1796 1.0}

(4) F{= Energy &= EH B-CHh

. g ‘ASTM ECENE A

HE °API

D-287 }eﬁi %
s SSF, 50°C

D-4458 D-21611 250 !

5]k B PM, °C(°F) | D-93 66(150) 1
B wt, % D-1551 4.0}
KB IEBY Vol %| D-1796 1.0




(5) MEK(Methy Ethyl Ketone)

Grade

Spec

Spec Gr, 20/20°C

Malting point, °C
Boiling point, °C

Solubility in Water
Molecular Weight

Distillation

0. 805~0. 809
—85.9
79.6
35/100(10°C)
72.10
Below 76°C-None
above 82°C-None
Between 78°C and
81°C-90 % min

* ERAM
(6) Toluene

Grade

Spec

Spec Gr, (15.5°C)
Melting point, °C
Boiling point, °C
Solubility in water
Molecular weight

0. 864~0. 874
—95
110.8
0.05/100(16°C)
92.13

* () WA B

(7) Clay (EERL, A-3)

(8) H:S0, (degree of purity 98%, wE5S)
(9) NaOH (degree of purity 99%, &AL

2. RBWE

(1) ARREEE(E4A YOSHIDA jit Cat No

702)

(2) Pilot plant (Vacuum Distillation Cap, 100

Bbl/day)

(3) Vacuum Distillation Apparatus

(4) ASTM &aEERH (B4 YOSHIDA jif. Cat No

903-A, B)

(5) #hfsEEd (Kinematic Viscometer)

H7 YOSHIDA jit: Cat No {&{E## 843

Cat No Cannon-Fenske ¥5E3t CH

(6) Penetration Tester
%R Stan Hope-Seta Limited Cat No

1700 1851 1700/01 1720

(7) Flash point Tester(Cleveland open Cup)

A#4 RIGOSHA fit Cat No 218(A)

(8) M EhBLEa%s (Pour point Apparatus)
B4 TANAKA Model-Auto

(9) YRR (Automatic Carbon Resi-
due Apparatus)
A4 RIGOSHA it Model-282

(10) EH4 A E2E(Auto Sulfur Determinator)
A # HORIBA jit Model-800

(11) AR e R RS
A4 YOSHIDA it #=; CSC-MI12T HEx
&y Cat No 786

(12) Aniline point & Mixed Ariline point
Tester
%3 Stan Hope-Seta jit

(13) eEMES (Hydrometer)

(14) 484 Tester
[ DC-Argonplasma Emisson Spectro-
meter

(15) Asphalt {55 522 (Ductility Machine-

bitumnous meterials)
H#A RIGOSHA 5. model AD-3R

(16) Asphalt FEIn#tGABRAS

H# YOSHIDA jit Cat No 975-T
AELT-4R 4 HZE
(17) Saybolt Viscometer
Z[E Stan hope-Seta mf-%i
(18) True boiling point Apparatus
3. RBFHE
1) #ete] ZHK#E
71 = (Bunker-C oils)

WiEERE N, EENSM, 3{ Energy, W4 ik
o] EE B-C iy Terminal ol 4 KSM 2001 %
o] =z} Random Sampling sled o] & 110°C
2 mEsta 30 R Setting & & A-Soiuk A
&) Fn2:(90°C) 100 mesh sieve & S A]A £
ity BEREZ @stgdon old =& Spec &
Table 1 3} vt =3 BRAMLE BEHET RE
Design #HEE S Hsled Table 19 AHE B
EFB=R gl kG (Table 2) 3t =

1) Asphalts

#ntB FktE pilot plant HE 2 FH HHH= =
Straight Run Asphalt & T.#24}d] 4 Sampling,
—%x $HAEE BESQ T A7 =HE ARl
150°C = -#-A BFEst 2% KSM 2001 Jjikel
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Table 1. Specification for B-C oils

Item\“ Grade Honam Koco Ssang Young| Kyung in
Spec Gr, 15/4°C B I 7 B Y Bl (O
Sulfur Content, wt% max 3.4 3.5 3.5 3.5
Viscosity, at 50°C 220~312 223~320 220~318 228~231

(cst) at 100°C 26.2~33.9 | 27.2~37.8 | 19.3~37.7 | 20.1~39.6
Flash point, coc, °C 136~189 123~189 130~177 102~165
Carbon Residue, wt 2 7.0~8.6 7.2~9.8 8.2~9.6 7.0~10.0 |
Moist & Sedimentation, Vol % max 0.90 0.88 0.95 0.85
Pour point °C, max 12.5 12.5 12.5 10.0
Asphaltene(n-heptane Insoluble %) max 1.16 2.08 1.38 2.10

Table 2. Typical analysis of metals in

Bunker-C oils Unit : PPM
Proparties Results
Cd 16
As 92
Sn 658
P 120
Hg 164
Mn 838
Pb 1, 656
Fe 1, 800
Mg 734
Cu 696
Ca 1,910
Al 296
Ni 9,980
Ba 9,763
K 50
Na 2,080
Cr 178
Sr 102
A\ 280

The analysis is reference of data sheet
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% k3 RF= pilot plant & Side Hj= Cut
H1 BHEs & Grade ] Rbbg T LA
—& Sampling o] BYRIES BIEsd 2 47

178 5 4 91(1984.12)

e el A=k BrEEt et o] & vhA] 60
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#ALF] Rrige] 4 Gradej] Waxy oil & £&
200m/ ol A Ha| A7 25% 2 60°C e 4
EE 104560 243 % BEARZ g o
o WE £&2 4472 Table 6~10 3 zv}.
z}) Dewaxed oils

£itA % Grade Bl ££9 fZE&RAEE B
[ A Dewaxing g F o] & #% Grade 5=
200m/ wlo] Aol Exall 40°CollA 10 4R Fubgh:
#® &% RAERABER stgch. old W& G547
£ Table 119 A,B,C & Dus} 7},

u}) 2L REEL
£ Grade 7|2 Dewaxing & oil & & By

ol 4 KSM 2001 Ji%el| 4&s] Random Sampling
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S % &% BERER Stk old #
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KSM 2010 (& i 55 | KBERERAR) Al
#35}e] Cleaveland open Cup BEHRL
B HEst

=) WEhES
KSM 2016 (7 LA DT BV BE R BR 77 ) ol
geste] JisE sty et

W) BRRES
KSM 2017(Fw s gris RB
#)ell #3ted Conradson JjEkeo = P
st et

(2) B-C oils

M E o
KSM 2027(RmRAMERES KRBT
Yol #3le] HZA Horiba ikl Model
SLFA-800 Auto Sulfur Determinator
Rz R Estde.

W) KGR B
ASTM D-1796 &5k et BizEst
gk

t}) Asphaltene
ASTM D-3279 3y fjkell #hef n-hep-
tane TEF o2 HEstg of.

) HOE
ASTM D88 #EgHpkel =t BEst=z
ASTM D2161 #EEE FlHSg L
w #8251 Saybolt Viscometer & 4
Bse Cst 2 g A3} o).

w}) RS
DC-Argon plasma Emisson Spectrom-
eterof] {&ksi PiwEstd =t.

{3) Asphalts

7b) $tAE
KSM 2252(= & #te] $tAREREBITIR)
ofl #3te] W3t ot

W) B E
KSM 2254 (4 3 brkcto] fREERER T ER) ol
#ale JiEstd o

o) EtfLES
KSM 2250(< 3 ) =9 ELBARBRT B
WERE) A #Esle] JzEst of.

) E7 32 24 3] @ 5142 (Solubility
in Trichloro ethylene)

KSM 2256(d J#tte] Egjazzd]
dlell B BAMERBHE) A #Esle H
&Skt o,

wh) bl sk
KSM 2258(Asphalt 4 #ikle] =i
ARE ) #Edtd BlEsty o

(4) Waxy oils

71 &(Color)
KSM 2106 (& &3R5 5 5: (ASTM
HEw))el #aled BimEstd et

W) HEER
KSM 2014 (iR AmBlse) EJ*EJ%%‘&
BAER AEET HEHEBRELE
of #e3ste] HEiisla ot

(5) Hnh(Dewaxed oil)F ZEFEH (Base

oil)

7} & (Color)
KSM 2106 CA#LS GRBTE
(ASTMA = #k)o) i#gsle PIEsHgl et

) KRR
KSM 2014 (F R A h#se gIHER
BB RAmES AEIREGTETE) A
¥ste EHISIE o

) K E
KSM 2012 (F Sl R IEREE I o #8
gl S o

2 FHRER
KSM 2018 (5 i B & SRtk FE BRI 1R)
o] #esle] JIESIA o}

w}) o} 2 Bk (Aniline point)
KSM 2053CH#HEMS] ohix8 2 B
Foh A B B R #Estel WizEdt
Ach.

v}) EE(E (Acid Value)
KSM 2024 (Bl ingt Bk (A
A FREER)) ol #Este RIEsHE o
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EEs g N, & B A %E?‘H BET 1
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= RFEEY Crude Source 7} Paraffine Ba-
se 1} Mixed Base & fR%E Wax 7} #fHE AL

B, ol ?ﬁlﬁ]i Wﬂlﬁ}ﬂ Bl EEE
B (30~70°C)-& 183 pump & 1BRAIA F3 o
= olf & ,...«ﬁ’a’éﬁﬂr 10mmHg ol A 547+

gt

s LCoolant flow

Flask 9, Needle valve
distillation column 10. Cork
condenser 11. Relay

receiver 12, Heater
Thermometer 13. Thermo-regulator

Thermocouple(CA). 14.
Digital Thermometer 15,
Vacuum gage

Circulating pump
Foam breaker

1.
2.
3.
4.
5.
6.
7.
8.

Fig 1. Assembly of Vacuum distillation
apparatus
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Fig 2, Curves for Evaluating Lubricants
in a B-C Oil Stock
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