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Abstract

Heavy residual fuel oils is a mixture of reduced crude from crude unit, bottom produ-
cts 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 investigate heavy residual fuel oils for using as industrial
raw material and resulted the following possiblities as valuable 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 a-
sphalts, cut back asphalts, emulsified asphalts and asphalt compound, rubber/as-
phalt sheet, etc:--,

3 ) Using waxy oil side streams for manufacturing of raw oil to be lube oil base sto-
cks through solvent dewaxing,

4 ) Production of lube base oils and rubber process oils from dewaxed raw oil thro-
ugh chemical treatments,

5) Manufacturing of paraffine wax from slack wax to be produced as by product of

dewaxing process,
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(1) W% ERMESD; MBEMh . W™
() A, oL x|

(2) MEK (Methy Ethyl Ketone), BAS:

Grade Spec.
Sp. Gr., 20/20°C 0,805~0. 809
Melting point, °C- - -85.9
Boiling point, °C 79.6

Solubility in water(g) 35/100 (10°C)
Molecular weight 72.10
Distillation Below 76°C-None
above 82°C-None
Between 78°C and
81°C-90% min.

(3) Toluene; (#%):HE WS

Grade Spec
Sp., Gr, (155°C) 0.864~0,874
Melting point, °C -95
Boiling point, °C 110.8

Solubility in water(g) 0.05/100 (16°C)
Molecular weight 92.13
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(4) Clay ; g1, A-3
(5) H,SO ;#iE 98%, K&
(6) NaOH;#i & 99%, #&A .

2. WERBES

(1) AR  HA Yoshidaitt Cat.No.702.

"(2) Pilot plant; Vacuum distillation, Cap.

100 Bbl/day

{3) Vacuum distillation apparatus

(4) ASTM & E:H BHA Yoshidajit Cat.

No.903-A, B
(5) BhKAREST

HA Yoshidajit Cat. No. {E{3f# 843
Cat, No, Cannon-Fenske ¥t CHI

(6) Penetration tester;
¥@ Stanhope-Setajit Cat,
No. 1700 1851 1700/01 1720

(7) Flash point tester; Cleveland open cup,

H A& Rigoshajjt Cat, No, 218 (A)

(8) Wi EHEL S BE4S; Pour point apparatus,

H A Tanaka Model-Auto
(9) B K FA®E
H & Rigoshajit Model-282
10 F5 R 5ke%
H A Horibajt Model SLFA-800
(1) s e R s
A A& Yoshidajt HX, CSC-M12T
ABEL Cat. No. 786

(12 Aniline point & mixed aniline point

Table 1. Specification for Bunker-C oils

tester; E& Stanhope- Setajil

13 HLEHIES (Hydrometer)

(14 2845 Tester;
%6 DC-Argon plasma emisson
spectrometer

{15) Asphalt BER 5% ; Ductility machine
bitumnous meterials,
H A& Rigoshaft Model AD- 3R

(16) Asphalti#§fs inZAsA Bads
B A Yoshidajit Cat. No. 975-T #X
AELT-4R

(17) Saybolt viscometer;
FEB Stanhope- Setajth Hl

(18 True boiling point apparatus

3. HBAE

3.1 EHel &

3.1.1 &h (Bunker-C Oils)

ks, #REm, ®C Energy, A %
itel EE B-CH# Terminalol] 4 KS M 2001
FiEoll whe} random samplingdled o] & 110T
2 &l 3055 [ setting 3t # Algodnl
3 FhNE (90C), 100 mesh sieved 3147
#ithl BEaRBEZ @igdos o& sttt
£ Tablelz 2}, =3 EAE B3 %
B design MHEEES 53l Table12] A¥
5 RERAKE sl THKHH7 (Table 2)3ksi ot

Test item Grade Honam KOCO Ssang Young Kyung in
0.9478~ 0.9527~ 0.9516~ 0.9574~
Sp.Gr.,15/4C 0.9581 0.9676 0.9688 0.9896
Sulfur content, wt% max 3.4 3.5 3.5 3.5
Viscosity, Cst at 50T, 220~312 223~320 220~318 228~231
” at 100C, 26.2~33.9 27.2~37.8 19.3~37.7 20.1~39.6
HFash point, COC, T 136~189 123~189 130~177 102~165
Carbon residue, wt% 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
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Table 2. Typical analysis of metals in

Bunker-C oils
Unit . ppm
Properties Results
Cd 16
As 92
Sn 668
P 120
Hg 164
Mn 38
Pb 1, 666
Fe 1,800
Mg 734
Cu 96
Ca : 1,910
Al 26
Ni 9, B0
Ba 9, 763
K 50
Na 2,080
Cr 178
Sr 102
\Y 280

The analysis is reference of data sheet

3.1.2 Asphalts

& it SA¥t= pilot plant HE R e Bk
5l & straight run asphalt® T.# o] 4 sam-
pling, —k $#HAEE MESAL 27 }& &
il 150CE #x frgist A+ KS M 2001
Jiikol] #K# random samplingslte] BERKE
o =3 FaAR s & ith FEEMNE
£& 25%4 150Co} A BE 2050H aukély
RBAHAHBZE 39 old & {5£Y FHE
- Table4 ¥ 5%} zc},

3.1.3 Vacuum Gas Oils(VGO)

% wtFl A ¥+ pilot plant & side & cut
Sl @ sl & grade ] ABE L& EdA4
— samplingdlo] BHHAEE MESIA L 77
ol & Br@iiE ol o=k RSkl elsh o] & =H4) 60
CT=E m#, KS M 2001 Fikell {3 random
sampling 8¢ BARKE dlgcl. HFaHdbe
&iit3 % gradeB| waxy oild & 200mé v
ol Aell Bl 77l 25%4 60Tel A BA 105
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2ukslk % BARRE dgleh old W& &%
¢} 43#7-& Table 6 ~1054 7t}

3.1.4 Dewaxed oils

% WP & grade B £&S HFEARRE W5
Elel] 22 dewaxingdlt ¥ o] & & grade Hl&
200me wlo] Ao Hxal 40TCel| A 1057/ mukst
3 % RAAKHE el old A& T
& Table11¢] A,B,C % Dg} 7t}

3.1.5 EIWN

% grade Bl & dewaxing 3 oil& % Bkl ol
A KS M 2001 fkol] k3 random sampling
3 500m u]o] Aol sl 40Tl A 1057 L
qHgl &£ BRAERHR 3tk od =&
£&9 5P Table129] A-1, B-1,C-1 % D
-13} e},

3.2 B A&

3.2.1 RS

hH kB
KSM 2002 (B o Al HEAR
k)l #sle PiESHA

v) BE
KS M 2014 (i 2 AmmBlae] BHE R
BHE Y A HERE FEHE
#3le] fIEsH ol

) SikEL
KS M 2010 (B ¥ AME&S 50KE A%
Fk)ell #3)le] Cleaveland open cup Bl
Rez PESS vl

2l) WEHRL

KS M 2016 (F# ¥ AmEsS KER AR
Fik)ol| ¥ty BIESIS e
ut). B R ES
KS M 2017 (Gl & Bl K E 5 A BTE)
o] #:3}e] Conradson Ko & HlIEsigct.
3.2.2 Bunker-C OQils
HE B
KS M 2027 (i o AmB&s HoARST
&)l #Este BiEsH ok
W K 2 Ry
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ASTM D-1796 & g7kl =2} MiaEshsl
=3

t}) Asphaltene
ASTM D-3279 & Bg ikl =te} n-heptane
REssyo 2 PlEstqch

2h KB
ASTM D-88 g el wo} flEst A
STM D-2161 #E R & FIAsI 2= A&
22 = Saybolt viscometer® {FHsle Cst
2 3Akslgi e}

vh) FTTFES
DC-Argon plasma emisson spectrometer
ol K3l #lE st et

3.2.3 Asphalts

7h) $tAK
KS M 2252 (R3] $tAE RBHE)
o #3slod HIEsIA ).

W) o E
KS M 2254 (o kL) i A BHE) o
#E3sle] HIES )

t}) ERILE
KS M 2250 (44 52 sk A8k,
BRERik) o ¥Esley bl b,

z}) EgjE 2R g s8-8
KS M 2256 (3 #¥te] Ee|g22d el
ol #i BRE Rk #Este fiEsk
A+t

ul) @A
KS M 2258 (Asphalt4] #1ke] Mz 3
BTk ¥Este JIESHS o

3.2.4 Waxy Oils

7hH &
KSM 2106 {AmEddn & BB/ (ASTM
A= ])toll #Edle] BIESHS o}

v KRR
KS M 20140l #eslo] FH3E et

3.2.5 184 (Dewaxed Oil) L ZIfEg

(Base Oil)

7h &
KS M 21060 #3531 MEsHA et

) KERE

KS M 20140l #3}of B35Sl
oh) KK
KSM 2012 (BBl IE A BJi k) o #
she] s ok
2}) S ek
KS-M 2018 (fihBd b SMEeR A slik)
o) #3te] ME s v
n}) opd el %
KS-M 2053 (AR# e obdalsh ¥ R’E
obd B R EGHIL) N #E5to BESIY o}
uh) % {8
KS M 2024 {Amslsh PRz Ak
(R Aok ) ol #E3he] HIRESH o}
3.3 KiBA B
HEEFR S ASTM 11600 &=k Fig. 13}
L BEARE ABRES HFEY EEside

=] Distillation coulumn®| BEREFE = —BO.
2, Condenserd] EZ2 pumpE AAAA BE

L, .

Vacuum

1

T L__»
Z

i

Heating

14

Coolant flow

Flask 9. Needle valve
Distillation column 10, Cork

Condenser 11. Relay

Receiver 12. Heater
Thermometer 13. Thermo-regulator
Thermocouple (CA) 14, Circulating pump
Digital Thermometer 15, Foam breaker

. Vacuum gage

)
n ® N O G W N =

. 1. Assembly of vacuum distillation
apparatus
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EEsd T N& B8AA KBNS BEHE —
ESA A 5Heleh,

= RA¥lEMMYS Crude sourcer} Paraffin b-
aset} Mixed base2 ® €, Waxs} e A&
< B, o8 BREE B3] Bl EiRE
9] £ (30~70C)¢ BR pumpE BRAIA 9
o o9 2E REAKS 10mmHegoll A T3}
et

3.4 BB BIE At
Table 18] ¥ E & A2 27 HERA R

€ @8 Fig4~73 & ASTMZA @RS &

gL 4] o] & Fithl AkE 41 FHsld
BARE A%std Fig.3s -2 &uthl 5 AS
TMARIES Aot =elA oleizte] 2o
2= ASTMZA @i #-2 =k3t curved viehd
F o] EHEES ol AT 2FolA Y T
BP & @i g ¢ 7Yl “Curve for evaluating
lubricants in a B-C oil stock™(Fig.2)& &
T 9le] o] & Hi#s o g pilot plant?] main tower
& &itsial et

3.5 Pilot plant

100 Bbl/day B#E© B distillation coiumn, '

stripper, heat exchanger, tray (distillation c-
olumn % bottom trayy B&4}), cooler 59 #

2 killed carbon steeld S main tow-
er?] EESEYE: 30820 2 BIfF MirsigciE®

Heat Exange 2- 9= P2 pilot |22
£o] A& #HA#HBE double pipe typel ® H
[ SVAS &+ 4o Seat

%% pumpfi+ process typed B fEMHE
S &8 Bl BRI BREFETST,
ErA RERNE H8E HA& Ovalitl flow m-
eterE, level indicater @ control valvex Fi-
shert 845 E# /A Mirstsich

w}e} 4 EE processt Fig. 83 zom T

£ condition® BIH [FE7E HA Yamato .

Scientificit® vacuum pumpE {#F, 10mnHg
o] WEE-S HEFEAIRch (o] sl Flashzone [E%2
& 60mmHg, Bottom [EZ2EF 80mmHg)
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Feed?] m#h2 cylinderical heater® &
{#FH3L). o]yl & system$] control flow
= H#pol o d AL HiRA globe valve® F§)
control &g i steam stripping$ 3.5kg/cnf
o) fAFMEARE ARSI

Process operationol] A reflux heat: vapo-
rization heat® FIfIstel A& BEIYT
operation conditiono] £o]& controlg B3l
A9l reflux heat: sensible heat & FIAs}
o Bkl HEo R %o

ANEEE-L # 17.6ke2 A BRI 7334 o]
] o]w] typical products®] volume& total
110.7 BPD (barrel per day) 24 %% vo-
lume-& Table 3 3} Zo v ¢ pilot flow dia-
gram? Fig. 8 3} Ze},

Table 3. BPD of products for typical feed stocks

Grade BPD
LVGO (light vacuum gas oil) 22.1
SAE 10 grade VGO 111
SAE 30 grade VGO 23.3
HVGO (heavy vacuum gas oil) 4.4
Asphalt ( straight) 49.8

3.6 B BB B (Acid Deasphalting)

HVGO el Asphaltene, Carbon, Carbo-
id2k 3k hydrocarbonttz} 42 & £B
&Y WHEo A8l leug olF AA3}
71 918} —&Kcone. H,S02.6%E 45Tl A4
EEEREE (30%°F Luh) & # 70CE X" dry
ovendll A 12Kif] HMER F 45H4< AN 46
CTE BAHH, H,SO0, 1.6%% A7 (k4]
7k #92057) & ¥, 80C 2 X% dry ovenol
A 108508 KB setting A1 A sludge & A A A7)
Ar5-eB-8- 70~80C ol 4 elay 5%E bleaching
g % A4 130CE m#fAstd A oHsky
o},

3.7 Bmdtel EmAE

% grade?] waxy oill] ¥3 AEIGEMEL B
28t dewaxing L 5ol A filter k¢] wax cake
£ @sle B A= —EsAl 2= ook
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Fig. 2. Curves for evaluating lubricants in a
Bunker-C oil stock
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600} ]
AN

SOOL e
&
o 400| 4
5
§ O KOCO, Average

® S Y , A

E‘ 300! sang Young verage |

A Kyung In, Average

” 0& g A Honam’s Average |

<o+ Over — all Average

0 VI U ! A 4 i L
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Volume percent distilled

Fig. 3. Typical ASTM distillation curve of Each
Company

o thish ol BM BAME FEstd

pusksd o}

700 T T T T L L T
600‘- 1
500k 1
&
ey
£ 400 1
k=
g
5
= 300} q
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e MAY. 1982
200 A JUL, 1982 7
J A JUN, 1982
v ] AUG. 1982
“’OI N SEP, 1982
0 1 1 1 ! 1

1 i
10 20 30 40 50 60 70 80
Volume percent distilled

Fig. 4-1.ASTM disti llation curve of Bunker-C
oils (1) from Honam

700 T T T T | L T
o /0
600 o m ]
?(/.!%a
oA
L 2%&0'
500 0% /O/ 1
L% ‘/DA -
—~ Z°
A
32;400' A/ o/ 4
3 / O OCT. 1982
5 ©
é‘BOOLi i e NOV, 1982 A
e (J 3 A DEC. 1982
. A MAR. 1983
200 :
9 [J APR. 1983
2 N MAY. 1983
100 ® JUN. 1983 W
A L 1 1 il

1. 1
10 20 30 40 50 60 70 80

Volume percentdistilled

Fig. 4-2. ASTM distillation curve of Bunker-C
oils(2) from Honam

LVGQ - eeeer- Ceeens LR T PRI PP PR 1:1.8
SAE 10 grade VGO «ereeeene 1:.2.8

121



LREALE B8 HoH

700 T T T T T L} T 7m T T ¥ T T T iJ
)
600 . - ] 600 ="
/‘/?
> V.Y
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Fig. 5. ASTM distillation curve of Bunker-C Fig. 6-2. ASTM distillation curve of Bunker-C
oils from Ssang Young oils(2) from KOCO
700 T T T T T T T . 700 T T i L T 1
600} s, 600} 2 1
/A /: o’a /;4/:
o 4
ol a7 S S
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8 2o a A
. E. ) g o /
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1 1 1 A i 1 0 ] 1 1 1 A ' 1
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Fig. 6-1.ASTM distillation curve of Bunker-C Fig. 7. ASTM distillation curve of Bunker-C

oils(1) fom KOCO oils from Kyung in
SAE 30 grade VGO ---eee 1:3.0 =3 BEREL S LVGOY SAE 10 grade
HYGQ +eseeeerereesriornensnanaenes 1:3.6 VGO 5181 Yol #msld iz SAE 30 grade
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ik _| |
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FAAAA
HEATER

EE@

RECEIVER F—ih_| i d
EQ:] VACUUM PUMP _”_c:h_____,‘———|:(>£_—]_,{L|i Q m
]

STRIPPER ?

Q : Dt -

Fig. 8.Process Flow Diagram

VGO& 2[\ZE vreo] Hinslgor HVGO =
MR PR, AN, K& A1 et

3.8 Dewaxing 5t B3

& B e waxy oild] #3t dewaxing L2
& 3A 5 7kxe R skl el B A, B B
% (#ish, EEMHR), dewaxing=lA, solvent
recovering system3 Ax A& A H ]

Dewaxing &&= Fig. 99} 24 &l 4
B Alilgal dry iced 4o RO B Hx5}
gom = 25 2AHS 93 glass filters} H-2t
= jacket(® 6.5cm, I, 25cm) Sjyeol} FAELE F
A1 Z et

&= Jacket§ol] thermocoupleg Are] sl di-
gital thermometerdl] o743}e] HIEE
grl olm AYEF jacket B £EE F
HeEodlA £ 2T= sk

% grade?]| waxy oil& JFHLZ 4 sol-
vent (M. E _K-toluene) £} 53]
AR olshol HE R Lol
o] LEE FAAA KIRZEANA  2HHIME
B4 wax®] fiS ERAZ

el & grade?] waxy oild mlg] BiAIR
jacketol] Yo FAZZA 52 471 =HA o
S 4L AT o) o o3k P pump
2 A3 e (Vacuum 160mmHg).

e ol = $AI7F go] FRrEe] do =
2 Qahe] o] & 345 AYL N, stripping
3} solventE 3]3}% e}

3.9 1L BER B

Dewaxing®l % grade?|. dewaxed oilg ¥}
2 gon A4 ABTES b3t 2ol o
e,

3.9.1 Lightest Raw Oil (Result grade :

No. A- 1)

A&k g4k 1L.8% S oFgt 7] Fjoe® —K
30Tl 4 2213 F FKifioll A 10KfH KB set-
tinggh ¥ AelS FHal, ik 35Tl A 34k
68CE Hx = AZ7 )
A 1085 wkz] settingA] 713 sludged A A
& ATle Ae T e ToAE AU A
Qg9 ch 0.5%%8 0.3%F Aelshe A
A] 5 A7F setting, thA] AbEed-E 60~80TC il

<o
o

{2
)
e
_>Il_‘,

W
— 0]
o
i
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A 30 rpmo.2 5-27F auk
bleachingsliL 443 A&
o] 33431 eF.

3.9.2 Light Raw Qil(Result grade : No,

B-1)

A3 34 2.0%5 mstn XsA A F
et —k 38Cal 4 Az F A2l A
12417 wha)ghel balsl  setting®d Ay
S #Ha K 0T A 34 L2%E tha A
2l3tod 80C 9| AZ 7144 104|7k uk| setting
Al7la 68CE Wz, 5% T4k Aol 4
124] 7} ulz] settingdt & AF5o8-2 3 3l 60~80
Coll 4 30 rpme. & 537 yksld A clay5%
2 bleachingsli A A3 Higsld A cut temp,
125C & 3slof of5}slgicl.

3.9.3 Medium Raw Oil (Result grade :

No, C-1)

AF 34 2.2% 5 —k 40Tl A &3t F7)
Aoz muksbwA Abdeigk § 80T A
Z 7 4 104]7F ubz] settingslar AHE-ofal
Asl 45Co A A 1.3%2 iialfz} F Al
A 20A]17F ubz] settingsliL ©}A] AbE-oN-&
& 60~80Tell A 30rpmo 2 5—,;-71* ke A
clay 5 % & bleachingsdliz 443 &iBA1A 130
Coll 4 cut, ofz}A]#H )

3.9.4 Heavy Raw Oil(Resuit grade :

No, D-1)

AF A 2.4%F —K 43Cal A A F
(HEAI7E"304), 80T AZ 7ol A 124]7F uh
] setting®l ¥ Ar5RE F 3 45Tl A 1.6%
3o 2 HEEEAZ F (@4kA7E 308), 100T
o] Az A 1042t vk3] settingdt ¥ AT
A& FHa| 60~80T,oA4 clay 5%=E bleaching
A7 F A% shdsted 135Col A cut, o33t
A=t

Pl A § %clay &
5led 110Co A cut,

:m

I. &% ¥ E%

& Preol A= EEME FIHT  HRLSBREE
BN, straight asphalt®™ 3 HihS4 5% fEfo B8
3 MESS BN 9oy ARd B
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@
(€3 #20)
2
-
®
(1) Air inlet line
(2) Dry ice (5) Thermocouple

{6) Vacuum suction (Vacuum pump)
(7) Digital thermomter

(3) Insulation
(4) Glass filter

Fig. 9.Schematic dagram of dewaxing apparatus

o] £ &2 E# Bunker-C oild] glojA=
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Table 4 . Typical properties AP-3 asphalts

The sort of test Results
Penetration, 25T, 100g, 5sec 96
Flash point, COC, C 276
Ductility, 25C, 5em/min., cm 140
Softening point, C 50
Solubility in trichloroethylene, % 99, 35
Ductility after thin-film oven test, cm 132
Retained penetration after thin-filmoven| 84

test, %
Sp. Gr.,(25C) 1. 0236

et
2. 27
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Table 5. Typical properties of asphalt as each company

N Honam | KOCO | $32m€ | Kyung in
Penetration, 25C, 100g, 5 sec 120 94 130 95
Flash point, COC, C 284 296 260 300
Ductility, 25C, 5 cm/min, cm 120 138 94 140
Softening point, C - - - -
Solubility in trichloroethylene, % 98. 40 99, 80 99,22 99. 53
Ductility, after thin-film oven test, om 98 138 100 140
Retained penetration, after thin-film oven test, % 73 84 76 87
SP.Gr., (25C) 1. 0246 1.0324 1. 0475 1. 0385

Table 6 . Typical properties of mixed base for vacuum gas oil each company

Grade LVGO SAE 10 | SAE 30 HVGO
grade VGOjgrade VGO
N (A) (B) (c) (D)
Sp. Gr., 15/4C 0. 8827 0. 9021 0.9215 0. 9432
Color, ASTM 1.5 2.5 7.5 -
Viscosity (Cst) at 40C 9.59 26. 41 154. 44 -
” at 50C - - - 184
at 100C 2.5 4.5 12.5 22.0
Pour point, T + 12.5 +15.0 +22.5 +27.5
Flash point, COC, 150 205 220 252
Viscosity Index 78 68 61 52

Table 7 . Typical properties of LVGO waxy oils

T . Grade Honam KOCO Ssang Yongl Kyung in
est item
Sp.Gr¥ 15/4 C 0.8784 0. 8789 0.8887 0. 8832
Color, ASTM L1.5~L2.5 | L1.5~L2,5 | L1.5~L2.5 |L1.5~D 3
Viscosity (Cst)* at 40C 9. 48 9.66 10, 18 9. 68
” at 100 2.5 2.5 2.6 2.5
Pour point, C max. H 10 + 12.5 H 12.5 + 12.5
Flash point, COC, T 140~157 | 148~155 | 138~148 | 150~158
Viscosity Index* 82 75 79 75
Carbon residue* wt. % 0.98 0.89 0.93 0.92

% Average data sheet

A8ttt webA BolifedrS HMEHE 4
~5%, BRERE 45~48C7t olaFA o]t

4 . MEK2} Toluene R&5M

A HREFE N A+ MEKE X} Toluene & o)
wom dewaxed oild] I WHEES FREE
o}¢] % (spread value) = A i = wax 9
MRS $HRSE slo] PR 24T ¢ F
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Table 8 . Typical properties of SAE 10 grade VGO waxy oils

Test item ‘ Grade Honam KOCO |{Ssang Yong| Kyung in
Sp. Gr?¥ 15/4C 0. 9036 0. 9083 0. 8968 0.9018
Color, ASTM 12.5~D3 | 2.5~D3 | 2.5~D 3 | L2.5~D3
Viscosity {(Cst) at 40C 26.5 28.67 25.81 24.78

” at 100C 4.5 4.7 4.5 4.3

Pour point, C max H 15 +17.5 H 20 H 15
Flash point, COC, T 198~210 196~210 198~200 | 194~200
Viscosity Index* 67 68 75 62
Carbon residue, wt. % 1.04 1.08 1.03 1.06

% Average data sheet

Table 9 . Typical properties of SAE 30 grade VGO waxy oils

o ' Gragd Honam KOCO Ssang Young| Kyung in
Test item
Sp. Gr* 15/4C 0.9283 0.9193 0.9144 0.9243
Color, ASTM 6.5~D7.5| 6.5~D7.5| 6.5~D7.5| 6.5~D7.5
Viscosity (Cst) at 40T 146. 56 167.54 143.92 126.32
” at 100C 12.05 13.20 12.48 11.48
Pour point, C + 17.5 H 20.0 + 20.0 + 15.0
Flash point* COC, 210~230 210~232 200~230 198~230
Viscosity Index* 60 62 63 60
Carbon residue, wt.% 1.12 1. 08 1.10 1.11

* Average data sheet

Table 10. Typical properties of HVGO waxy oils

Grade Honam KOCO Ssang Young| Kyung in
Test tem

Sp. Gr., 15/4 C 0.9429 0. 9420 0. 9390 0.9432
Color, ASTM - D8 - D8
Viscosity (cst) at 50C 160 181 163 203

” at 100C 21 22 25 23
Pour point, C H 22.5 + 30.0 + 25.0 + 20.0
Flash point, COC, C 244~260 | 240~250 | 240~244 242~256
Viscosity Index* 55 54 55 46
Carbon residue, wt-% 1.38 1.24 1.36 1.24

% Average data sheet
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Table 11. Typical properties of dewaxed oils

Teor mom Result grade A B c D
Sp. Gr., 15/4C 0. 8813 0. 8993 0.9193 0.9422
Color, ASTM 2.5L 4.0L 7.0D -
Viscosity (Cst), at 40C 11.05 30.66 172.28 459.95

” at 100 2.7 4.8 13.0 22. 64
Pour point, C -15.0 -15.0 -12.5 -12.5
Flash point, COC, C 150 204 220 250
Viscosity Index 71 60 54 46
Aniline point, C 68 67 67 49
Reaction Neutral Neutral Neutral Neutral
Corrosion to Cu strip, (100C X 3 hr.) la la la la
T. A. N. mgKOH/g 0.12 0.22 0.26 0.42

Table 12. Typical properties of chemical treated dewaxed oils

oot o Result grade A1 B-1 c-1 D-1
Sp.Gr.,, 15/4 C 0. 8764 0. 8975 0.9184 0.9410
Color, ASTM 1.0L 2.0L 4.0L 4.0D
Viscosity (Cst), at 40C 9.61 27.03 142.67 279.93

” at 100 2.50 4,54 11.85 17.48
Pour point, C - 15.0 - 15.0 - 12.5 -12.5
Viscosity Index 77 66 60 54
Aniline point, C 75 73 72 68
Reaction Neutral Neutral Neutral Neutral
Corrosion to Cu strip (100°C >8hr) la 1a 1a la
T.A.N., mg KOH/g 0.09 0.11 0.14 0.14
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