818 e 1 & R

ZIHEAS +-7)+
VHVI BASE OILS

1.4 9

2334 % x4 (Very High Viscosity Index:
VHVD) &&71743 &ol& F/A 7=
2H $E8 AEAS7E 120-150 Abold)
7148 HYd=d AL o /e F
423 E3l" 7] fEolth ShellAte} BPAL:
2zt o5 ERE AEEE 397 As
of XHVI(Extra High Viscosity Index)$}
LHC(Lavera Hydrocracked)zl= B34 HE
2 AH43Th AHEREQYLE SAE 10W/
X &2 5W/X tg A=EFfolth

TnEista shetn
y 7 #

ozl & AHle A7 gtk 23y FHA
£8FE 25 RAAQ T4 AHgA
7 g g8A e nEFLY &SR
o AXE As FHE HZ A Bw& ¥
28 2ot vt AE AHAEA
AAA AN HdESoF gt 1980 7R
BHA £EF R FAH FS FE
SAF Atelel AMEo] HEHQ Aot -
JEED AN FFAY RELLY
Mobil 1& nEH ZF/HA AFS 7HEE
ot A9 2uf2 #AojE ¥ Castrol RS 5W/50
A FARE 39 stFez dejEz
=%

2.4 & 2ol 120-150¢9] A=A+ a8l £%F
850-1,000$ 9] 7tA& o|F& wie ¢HT
FHeBee 71eHd FAES A7) FHA VRS F&AAN AFHstd FHAA
UK. Germany France
Min. Oil | Synthetic | Min, Oil Synthetic Min. Oil Synthetic
Raw
material 45 170 51 170 46 170
Other costs 83 84 163 166 117 119
TOTAL 128 254 214 336 163 289
Selling Price
(ex. tax) 298 521 589 881 462 702
MARGIN 170 247 375 545 299 413
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3t 9t

4 4

3. AEIEH AEX Ao

1973 A0 Al 1979 Alole] ABFAF(H
F3F)S AFA AP A A 7)E
o] A¥(A8EE) FHE A Ze
27 stk vlFol A& CAFE(Corporate
Average Fuel Efficiency) W32 23
A=Ak o] HES AFAe] ABALR
Ao 9 FEF A& A fHE 873N

CUTh HE Ex 5HEe gFe] dojux
edo FFRYTH 2 FAAH, 49F
dETo] ottt A= dH F4 =

& H=E, €8 283 fFHdA A& A

Hog A ST 9t

TERFE F U FE /Ide o @
HEdA e 7tg el wpEZAA

Abgoz WAri#e whEAe . o]

23 F-Ed d#A AFa AgedAe

lean-burndl W, HAo AHFAA, A8 F

Abel BElR A2 dzle] AEF ol =T

o2 #A 1047 B o] o] FojF).

S&aet ESE W AT FEAAR

A dold Az AL Auy w77t A

TAISE olfFE A olfgdd A Lo

goiEan Aok ZEAR A Aaed

A ZRE FHls AFPE UFed=

MEdte s JidEL AAE o ddg

A AFe 7beA stz Ut
WAzl wpgtaet afgddr)e o

A A o 7L o gL we ¥

o] welglAt&-& 7HeA At ol A

g Al&Hoz F3E Aol Hutop

2t BE J|FEAANAY AFteES A

B )

flo

AEak Aol e 8 g FAR e8] o] R
e RELYY MEE SAE 5W/300.2 X
£Fd ZAE 2T Aoz 7idEHT
k. A A told SAE 10W/30 28
SAE 10W/40 2 XHoldlHds HHAS D
Atk © AFEY tg 7R AHES
AAl F7hsta Aok FHAde dulE @7
st )7tz Hols CAFEE FFA7)
71 Yt m= zpFak 4G A= SAE 5W/
30 o dFJLYE AHgstn Qo FAH
st Aok 2y F8H AFAAE o)™
AbgHE wi ¢ =gA g% F Ao

u] 2ol A 1986/87d% Azte] 75% 7 A
$o2 SAE 5W/30 dlxedoe] FHFA
Al BE QAR 1A Al Zol A= SAE 5W/
300]y 5W/40 Aol thalA= Hwl
o] @A 6%%utol AFAR(1982d == 1
%). 23U AF=fzo AIFe ALE
Roln 71438 Aoz idch. FHl
Az ol2dh AL A AFER FH
BEgoz ZEIA FIH Ao, oy
A% o] SAE 10W/300]u+ 10W/40 o} i3k
At fEdlA el SAE 20W/509 #HZd
ALE-THE Wi $ 1 At e iV Ha

& QA
(]
4. 874 ¥4

fFHdAEe 53] SdolMes =249
n&FY3 HRAA 7 BEg Hode @
BAM E2ollMe SEAG] gt &¥
fr 871 A2 3% =& AEEl
stdoltt. off F&elA gBACAY &
Fe s8AAAANN e B AT o
Aol ofs) A FAstA & d=dEd. H
wAA stgeEe e won 4" &
B 7IEE&EE 160-260Co] |8 + rh
Rref At A&HA nE FY F HE
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walds 2A7E 24" & Ao 29
ALE HEAR e AASo] od FAH
58 mposn JdonE AT 1A
gREe Age AL A= FE EF
s gtk QEHAN AHEH AES &
do m2oA &3 AadA 299
A P A 2L 29U AH
= zy 9ok F2e APISG o SH n#
2L ol Eag A dde o
§l7kx] BAHES ¥ F AUk olE
A A B dASe] dn N 8
Ao s aRHoz NEHTGW FTA
A o) BoaAL Aoy BRAT

& AEol A ;A & FHuEa @:
BetH el 2o A¥E $TH7L LS
o ExupAle oled Badg A4 A
WA 25k dolARen olag ABZA
Eaubd 2Ex4 ZE QYL DIN 51581

NOACK TESTe} 2l Alg=oj#er &
QFsk Atk o) AJE2 250TC 9 2 olA
LA ZFESE AlEg A 2o 3uAde FEs
= AL BEHoz studu. Zanple A

o r

2l

&&F FHl da 15% dAE
1 AeA HYFe 2H
of e ApHo R AP FFol FH
CMC= #Ze] VW )
2 13% & obA7Al F83HA ¥ Ak

e BA AfE dPe
As itk 15W/Xe} 1 o]
4 AEe 2de AEHA 1HEAF
3 871 f2A Az oFA &
o2y G-3(VW 1F) ddedEe
£33 uig A =7 dastth. CCMC G-3

o
32
o w
]
Ach

o 8 ol o M
{m
we

2o 2R
=
1o
)
)
52
¥
A 4

i)
lo
e
%
O,
(S

E49 £8AE A=zl A4 A=A
e Aol AlmEUY. PAO &2
PAO/Ester &84 A AL/ HE
Hel datdA 71HE EFF FE A

gGEo] HAFHoldoen 2E5d HHAHO
2 AeEn dvh =Z3x AZ(E)AR
Super Synth, EssoAt¢] Ultrae}l Castrolr}2)
TXTSo] & AR dEoivh w4 7t
& gH7 AFAAEEH= Mobilldh
Castrol RSo|t}. H= x4 1002] 130 SN
$87169 2423 MY 2E& & F
2ol UAAN AFHoz YFHA EataL
At ow A3, FHAHAY. wATo=
B2 AEE 130-150 H=AFE o
VHVI 71%9 AFH<A 7iFEe VI 1009
£87)1%e EFVNRFY AHgolth FH7HA
VHVI &871%45& 222 NOACK TEST
8TE FdFor BFR EIivs A&
¥22RE BF doey oL EF

NOACK TEST Z#E 2d # de 13
=(3500]u} 500SN) S£&71# 2

T o4
o o o

(6cSt E& 4cSt) VHVISE#I| /& =88
S oglvlel 223 & Aug Rolm 9
=8
g87%9 s8=E WS e @
#4749 B AEHES HEFoE
dAFe 7] dEe 222 B &Y
o 47t NGEREAN FF BN H7)
A witel 2A sdBTn & LeA 9
7] WEe Fasth o4 dsd A
9 VHVI 7149 PAOE 298 % 9th

Table 1 Additive Solubility

Base Oils Compatability

Mineral 0il(100VI) Excellent

Alkylated aromatic Excellent

Polyalphaolefin Fair/Good
Dibasic ester Fair to good

Polyol ester Poor to good

VHVI base oil

Fair to good
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Table 2 Volatility Performance of VHVI Base Stocks

Hydrocracked VHVI
100 VI Base Oil Type 1 Type 2 Type 3 Type 4
Viscosity
cSt @100C 4 3.6 4.2 3.7 4

ViscosityIndex 100 129 130 128 130
Poup point, C -9 -28 -9 -7 - =57
NoackVolatility

wt. % 30 20 8 17 10
VHVIZI -2 Az=Ho Ag=1 des 2§ oh o A9 U3 2hs Ag4do] Eof

299 g EZE Shella}e] “TMO”$t BPA}
o] “Visco Coranda”o|t}. VHVIZ) 9] w3
€ F& dA diAd FAFFezA
Falzde MY Agfolrh 48
Ao 11-1309 HEAF, 53 3
agjx ol HQl AP L
Baksin s AE e oA
N E2A A AFHE AL E" $
o 145-1508] T & HEALES ¥y
& 73 ol Fsldt

N dr 4 rfe
Jo fm S P>
Uy oX of lob

30 o MY
A jo e e

Table 3 Oxidator BN Results

Hrs. to uptake 1L

oxygen
Chevron 100N 22+
Chevron 240N 22+
Chevron 500N 224

Solvent refined 100N

6-8
Solvent refined 600N 6-8
Naphthenic base stocks 2-5

o) =

7Ag ¥ Yo} F Richmondd] ¢lE Chev-
ronAbe] A A FRAN FPEH &8
7157 AdEed @4 102 VIE yehd
o #H3S SHIIRE ASEIA(E0)9
A A Al o] EFE o)A 350T=E 7}
oty Fx FFYH e AT 4=
¥. ZA3ste= Chevron 59 AH3Ax
Aol o AdEAE Yelgz g

Hf AstdE AE(TOST)ol A= Lie}
ok AFA s)Ee nEF FRA S
o thall A 2,000-3,000 A]7+e] o) st
o FHEHRE VIR HFHI AL 4,
0004 ZFo] o] Tt
CCMC G-3 1Z7 #Exuhflrle] VW-
500 Ao g 87 wFoA VHVI %
& d¥# PAO/Ester &4+
TERY RHLER B4 £ AA 3§

o
2 EF At Ee} ne 3HA
s

5%
gRopl Agstu e srgsith 29
U B thE ope A VHVI 716& PAO
g fAF @RS T1eHez A4 5 2
el 4dd geEols 3

7191

VHVIZ|fr& #3E8 330 <& ¥
gt o] ¥3& 1, 14l
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Shell(France, Petit Couronne 4 #j])

BP(France, Lavera A #})

Modrica(Yugoslavia, Bosanski Bros 4 7))

Union-Fuchs(Germany, Wessling 4 ] )

VHVIV| = AEHA &871F9 ¥
gu o vy PAO(ZZLgd2d#)et
T FAAEEVH Hus ER @Aoh
PAOE dAI&o2 RERANA wl§ 5
strp(R3i =l 7hed od A WY F
7). 53] AL dHANA B 53T 1
eup oled HEol VHVIZIfolAMe SIA
58 AaAdA oot VHVIZI 9 F
o] vbAe E9 $800-1,000 Abo]ef A
#Aststn PAO 717129 Aw Y= Hrt

il

(A) Shell*

ShellAb&= fyollA #9438 &&71% 4

& HEHEA ANE Besn Aok
France, Petit Couronne 4% AAFA

19724 7t5& Al#ste 19774 238}
Ak 2vbAle] SRR FA A FA
Z2Z2 A7} A4 7tz 2HE g
t. fFEHe ITSFHY 126 A
2716 AAe Qs gd Meigdh
e 150 Vielde 71§ A2
3

g2g FH o|dds &

o
g

O

>
32

e F T
A 9 ZA7bE o o]HqE F
Shellrle] nEH AFE A7 9
& AlgEe FAoITh(*x 9FdA EEZ
AAE dmzA gt

off 32 mo 4r 4y & A
ot

flo rir

(B) BP

BPAlE &87]1% 3 RIAFANE Bi
st A @k BPAF &&87]% AlE
(LHC)2 2dAlz AidAt. o HS
France, Lavera 27 98 W& +3H &3
FH A WFgEFEo] Dunkirke} Ham-
burg 47 BPAle] &&7]%F HA LA ANA
g g ok

(C) Modrica Union-Fuchs

A g ol FH E 7hETl dHaiA e
dHA YA ¥R BP FHH HAE A
oz Yoo HFHoe &BIIRIE o]
Hog AidE £ A= Al d8 +3
AR 7E ATt o]EL ot 2t

Potential Sources of Hydrocracked Stock in W. Europe

Refinery Location Company Feed Capacity (1,000 bpd)
Porvoo, Finland Neste OY 135
Godorf, Germany Shell 20.0
Gelsenkirchen, Germany Veba/Pdv 30.0
Lingen, Germany Wintershall 20.0
Vlissingen, Holland CFP/Dow 25.0
Tarragona; Spain Enpetrol 11.0
Grange, Scotland BP 27.0
Shell haven, England Shell 16.0
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OIL SPECIFICATION . f VW 500 00

(10/66)
Scope : | Method of Approval :
Covers low friction ‘engine oil for VW/ Test results of APl SF/CD and CCMC quali-
Audigasoline and diesel engines in service. ty should be presented to VW Central Labo-
Quality levels are CCMC-G3/D2-API CD/ ratories along with 20 litres of the finished
SF. Proportion of unconventional basestock oil. N.B. Additional testing may be required
needed to meet the requirements of the spec- by VW.
ification

Engine Test Requirements

1. Evidence of API-SF/CD and CCMC-G3/D2 quality levels
2. VW-Diesel(Naturally-aspirated) P-VW 1435

Overall piston merit, min 62
Ring sticking nil
3. VW 1302(DKA Method-Edition 6/79)
Ring sticking nil
Piston varnish merit, min 64
Viscosity increase at 100°C, %, max 40
Ring wear, mg, max 150
Crankshaft bearing wear, mg, max 140
Camshaft bearing wear, mg, max 50
Con-rod bearing wear, mg, max 40
Oil consumption, g/kW hr, max 0.4

4. DB-M102E-Sludge Test(DKA Method — Edition 12/86-150hrs)
Average sludge rating of candidate oil has to be equal or better than reference oil V110.
5. Cam and Tappet(P-VW 5106)

Scuffing none
Tappet pitting, x m, max 20
Cam pitting, ¢ m, max 20
Tappet wear, 1 m, max 100
Cam wear, um, max 75

Bench Test Requirements

Apparent Viscosity, CCS. cP'", max 25500

Viscosity at 150°C, High Shear, cP, min )

Shear Stability (DIN 51382) 15
Viscosity Loss, %, max 9.3
Minimum Viscosity After Shear, cSt 1’5

Sulphated Ash, wt %, max 1:3

Evaporation Loss at 250C, %, max must pass

Elastomer Compatibility (3 types)

“WAt—25C for SAE 5W-XX oils
At—207TC for SAE 10W-XX oils 0.08

Phosphorus, wt, %, min
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Temperature, °C

Bearings Main Casing

Heat Dam Oil inlet
\
\ ‘II
N

Turbine Wheel \
Qil Outlet Thrust Bearing '

Compressor Sealing Ring

Compressor Wheel

Main Shaft

Transverse Section of Turbocharger

500 . , - ;
~—— Saab 900 Turbo '
400{ —=—=Peugeot 604D Turbo -
300
200
100 L———j N
0 1 1 1

A
-10 (0] 5 10 15 20
Minutes After Stop

Turbocharger Soak Pattern
Vehicle Stopped Suddenly trom 160 Km/Hr Cruise
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SHELL - PETIT COURONNE -

n
Hydrocracking [ __ I .
Vacuum and MEK/Toluene 300 thousand tonnes
Distiliation p—— Vacuum I De-Waxing per annum.
Redistillation V1 95-125
Stack Wax
(Giving XHVI base stock of VI 145 - 150)
PDA '
Sample Properties - 150 SUS XHVI
Viscosity at 40°C 27.0
Viscosity at 100°C 5.6
Vi 153
Cioud Point -12°C
Pour Point -15°C
Flash Point 224°C
Noack 13%
BP - LAVERA HYDROCRACKER (LHCQC)
Vacuum Hydrocracker Atmospheric
Distillation Distillation
S
.
Residue Vacuum
Distillation De-Wax [+ {80-250 SUS
LAVERA DUNKIRK

Sample Properties - 80 SUS De-waxed Oil

Viscosity at 40°C
Viscosity at 100°C
A\

Cioud Point

Pour Point

Flash Point

Noack

23—

14.8
3.6
129
-20°C
-27°C
200°C
22%
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ADVANTAGES AND DISADVANTAGES OF VHVI BASE STOCKS

ADVANTAGES

DISADVANTAGES

Excellent Oxidation Resistance

Good Volatility Properties

High Viscosity Index

Low Carbon Forming Tendency
Relatively Low Cost-Cheaper than Synth-

etics

only Lower Viscosity Grades

Poor Availability

Pour Point only Moderate

(Higher than some synthetics)

More Expensive than conventional mineral
base oils

Can have additive solvancy problems

SOME USES OF VHVI BASE STOCK

AVAILABILITY OF VHVI BASE STOCKS

MOTOR OILS
COMPRESSOR OILS
HYDRAULIC-OILS
GEAR OILS
TRANSFORMER OILS
AUTOMATIC TRANSMISSION FLUIDS

LUBE OIL DEMAND FORECAST
(5Years Ahead)

Free World TOTAL - 1.0% p.a. (2.5)
Free World Automotive [1.0% p.a. —
USA TOTAL 1.3% p.a. (2.0)
W. Europe TOTAL 1.0% pa. (2.0)
USA Automotive 08% pa. —
W.Europe Automotive |0.5% p.a. —

( ) denotes lube o1l additive forecast

| Germany

Shell from Petit couronne in France

BP from Lavera Dunkirk in France(and
Hamburg/Germany)

MODRICA from Bosanski Brod in Yugo-
slavia

UNION FUCHS from Wesseling in West

VHVI OILS —-A SUMMARY

|PAO/ESTER

ONLY.
AVAILABILITY MUCH IMPROVED

PERFORMANCE NEAR TO THAT OF

OEM AND USER DEMAND
LOWER COST THAN SYNTHETICS
USED IN LOWER VISCOSITY OIS
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TABLE 1
Properties of gas oils produced during slack wax processing
Viscosity Sulphur
Boiling range (C) at100C Pour point(’C) Aniline point(C) content
(cSt, mm?/s) (mg/kg)
220—250 0.83 —52 80.2 <5
250—275 1.1 —42 87.4 <5
275—350 1.80 —-15 100.2 30
TABLE I

Upgrading effect of hydrotreatment

Hydrotreatment Solvent extraction
Quantity Viscosity Quantity Viscosity
Stream (tonne/ Sulphur at 100°C  (tonne/ Suiphur at 100C
tonne (%wt) (cSt(mm * tonne (%wt) (cSt(mm ?
lube) /s)) lube) /s))
Atmospheric residue 3.9 3.0 150 6.5 3.0 150
intake
Heavy fuel compone- 2.6 29 110 55 3.3 180
nts produced
Distillates <370°C pr- 0.3 <0.1 - 0.0 - -
oduced ’
TABLE @

Utility consumptions per tonne HVI lube oil{(feedstock :atmospheric residue)

rocess St Bl Coolg, Fum) chemtls
Severe hydrotreatment
(incl hydrogen manufac- 2.4 1100 110 0.38 4.3
ture)
Solvent extraction(furfur- 2.6 730 135 0.32 6.6
al solvent)-

Lower heating value of 40 MJ/kg for fuel.
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Fig 2 Production of 350 neutral from Middle East
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. severity.
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Fig 3 Severe hydrotreatment unit for lube oil:simplified flow scheme.
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Fig 5 Schematic diagram of extraction-based lube
oil plant{flows: 10°tonnes/year).
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Fig 6 Schematic diagram of hydrotreatment-based
lube oil plant(flows: 10° tonnes/year)
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