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] 11d, Apnnoue acid clay. was not suitnble. uldition
of- % o diatomdteous:earth: was: effective in:inoreasing the filtering
oapncit.y by 5% Anetone ‘WAS; mote: effective and promoted the rilter-
ing: npaoity by 10%." Phenol, ‘when 1% by weight was added -had no ef-
ifest on the £ilt ering capaoity, but 5’_ b ght dsoroaaed :the fil-

engin ona woro prepared 1n the laboratory. from 'tho nl-»
dual oi.ung Qver: 25090 ati Smu: Hg? Dy 8uc0essive pro-
3 ootnne-benzol det-xi . and
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Notes Yiscosity of thess produots was 115~125 8.U.S.
4% :210°F and, viscos ty-i.ndox was 90 —~95. .

P, The solvent.axtractioa proosss, whichiuses amyl-aloohol apd furfiral
as solvents,:Lfor the. prodnot on of. nro-onguo o1l was studied and the
:ono-m TeBults ‘m o
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?3.*. Yields of aero-engin
above othod’, . are ‘tabulated’ below

-Rhodessa (U.S A.)' (wt)$ _ot total orude
' 'Posalika (llexioo) 3 .8 (wt.)$ or total orude',-.

‘the. vxsoosizy of theése preducts wae 115125 8.0.8. ot
- 210 1' and viaooaity-index was 90795,

I. THE ?ROPANE PEHWOL PROCES

A.- Introduotiog -

1. X 2
:ao].vsn Process, €s8pec a 6 propans.. ereiwers
wvarious factors controlling: tho dewnaxing etteot whioh were: not known
in Japan, The author studied this problem with a .view: to developing
its industtial application-in Japan, - The investigation of the pre-.
paration of asro-sngine oils by the propane-phenocl process:was ‘sarried
on, intermittently, when crude oil was available from 1937 - 1943.

2, . Key Resoaroh Personnel Working on Project.
Eng. Capt. Dr, I, EAGEHIPA v
B. Detailed Desoription of the 'Pro. ne-FPheno o8s

1. g%ano Dewaxing. . Osage deasphalted oil was used for this ex~
perimen ] proporua of this oil are as tono-r .

1u [} Resid

Donlit{(%/&) SE2CSENBEOANEIDIEBIREPENS TS 0.9205
Visocosity in B.U.8, &%-100°% sseceoees

Tisoosity in 8.U.8. st 210°2 .
HIOOIISI-!ﬁ.! ..o.oc.l.o.;-oo.o...b
Conredson's oarbon residus (£} vececes
m’ Pon‘ ‘oo’ o.o.oo-.o.oooo-.-co

This résidual oil was donpmnd -u.a 5 voh-.h or 11 14 mm at
?2:25?51“' Bt E uﬁ»pmﬁ&mot.msd»o& 2
ons
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unooaity-index . 87"
COnradson's(oarbon esidue %) 2,43

cresaiee +27'

'.l‘his easphaltad -oll was: subje oted- to propape dmlaxing and the re-
sulta shaun in 'I'able I(B)l, wore. obtained.

The etteoc r-df' use ot rilt.qr-a:lds on tiltering oapaoity at -409C with
3 .volumess of- 1iquid’ propane is" shown belml-

Effect of rilter-Aidl o

Izicr.e'a‘s’y_ig‘ of Flltering"
apacity :

oy . - °
oid . olay.alone - non efeotive

3% or uatonnoous aann - +50%. -
With: 5% ‘of acetome ' .. '« i +100$
With 5% ot phonol S
2, Pr e-Phenol x:tract.i‘on of Vhriaul Residual 0ils to Produoe
i e ne_ 8 were subjeoc °
follow} ‘procedures and t.ho yioldl ot n.ro-ongino 011 were dotominod.

a. Deas ting,  In doaapmtins. liquid propane obtained by

the rogenation of oraoki:g plnnt. gu and having the ocomposi-
bion_ubufat.od delow was u -

Composition of 11 uid Propace
. '
loooal.*’-‘ol‘ooco'o-Oco-o..q-ono.oo"-. 80‘
0 'ooa.---no"0...o"¢oco.ooooooo‘;oo.o ogz
O‘Ko ©900R00E00000D0NENR00RCLLENINONINRBISES
9P EPEIPEINIINIISIEOISIESSIIOROIOCIOLIOIOONIOIITNIS

”h.r. scesesscscscsnssssvacscsrccnnse L-

rhmu ‘wore carried out with 5 -volumes of liquid propana.
the ‘mixture for 30 min, at 45°0 and then allowing to
:und for 1 u. at. the same temperature, .

b, am{qtu for the propans deasphalt and propsne
zﬁmu pmoduru was udg tre- 1m ngd ui:gnn ig gure
v ;

;a.m_;nm Jmodm. aﬂmn& mneuou by yhtno). wae
oarried out, The deAsphalted O1ls WeTre trested three times with
‘$~§"volumes of dehydrated phenol.  Baoh tims the mixture wes
‘agitated :or 30 min. ot 4590 and settled for 1 by, at L59C

separs te 4nd the extreot, retus for this
: n’nﬁ:r u » comaOR upnnurr funnsl having & ocapadity of
.
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II.

‘ENCLOSURE 3(B)4

[av .- The ‘raffinates were;mixed: with''5:‘volumes' of “acetone-benzol
solution-in which ithe: volume ratio of’ components-was: 35:6 o~
spectively.  The mixtures wers:cpoled at: <150C~-200C and fil-:
“tered to remoye.waxes,. - From; these.dewaxed:solutions, ‘the sol-
‘vents were distilled off, and dewaxed oils were obtalned. . 'The
dewaxed oils were topped.to a suitable.viscosity;-that is, in’
general, up.to 2500C—280°C. under:a: yacuum:of 5mm Hg.'  The
_togp_ed "résidual oils were: refinped-by.treating 'with 5%:

aoid olay by melght. = @ a7 oo gt

. The ylelds of mero-engine -oils “this obtained from several
- residual ,oils‘ are tabulated -below: e e e
" "Yields or.Aei'o-En\swine" 0115 From Various Crudes

Yield-of 0il -

Crudes . Wt£ To Total Crude
Iran . 3.0
Arsbia 2,0
Burma - 2,0
KADO . 10.0
OHOKAIZAN (Japan) 223
- YAMDRL (Ja; anf 2.5
. CHONOGAWA ’il’apan) 0.9
RIRIKU (Sumatra) 2,2

Note: Visoosity of ‘these. products was 115~125
gaﬂ.g;'nt 210°F and viscosity-index was

TEE AMYL ALCOHOL~ FURFURAL PROCESS
A. History ’ i

The term of study was from April 1937 to Novemder 19.0. Froa many deas-
halting methods, the author chose the amyl alcohol method, since in
apan, amyl aloohol is availadle as a by-product of alcohol fermentation

and is essler tc obtain than other solventa. It was reoognized that anyl

alochol has not only a deasphalting aotion, but also a demaxing aotion,

For solvent extraction, the furfural process was ohoson, since it is
suitable for naphthenio olls, as indicated.by the asuthor's studjes on
Japanese orude oils, and K, ¥, Likhuskin's conolusions relative to Balan-
chamy's orude oil. Consequently, the process utilizing these two aethods
was oalled the amyl alcohol~ furfural process.

B. Key Resparch Personnel Workipg on Projeot
Ohem. Eng. Lisut, Comdr. 8. IDMIURR
1. Properties of Japanebe orudes and their distillates are tadu-
lated in Table IX(B)4. The dstermination of wax goatent was oarried
st by filtering at =)0°C with {6 .voluses of scetons-beazol solu-
of, - - . )

2. It was recognized from Tadle IX(B)L toat the lubricating oil
greotion had, in géneral, high densitios and 1ow viscosity-indexes.

84
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--for: Japanese orude. oils. .Oha- deasphalted and dewaxed ou was’
used for. this:ipurpose.: ‘Three volumes of each solvent was added
‘and the. oonsolute temperatures were measured, - After standing

tor 30 'min. at -200C below the. consolute temperature, the raffi-
nates and. extracts wexe: ‘geparated. “The" ratrinates were treated
with 1-2%.of-dried acid -olay by wejght. - The-effects of 4 sol- .
vents are -tabulated-in. Table-III(B)Z. - ‘Agoording to Table III(B)I.,
comparatively higher yield .of raffinate, based ‘on visoosity or ol
produof., was obt.ained in t.he rurrural extraotion. A

"3, ".unaaaghalting and Dnaxigf uith %l Aloohol. unonogawa residual’
01l was uBe as t e raw material an 8 prope ies am tabulated
‘below . L .

AR LY

%

Progercies or anonogga Roaidual 011

Yield to total ox-ude, (Volf) cecense
Den"-t{(ls ‘ .Q'O..Q..'!'..Q'.‘.I.Q‘l
Viscosit

‘mr int (oc .o.,.-oo.oo-ooo..o-c---;-oo......o. 4"29¢° ‘
son’ s carbozr %) T w1

sessecce

The solvent analysis of ‘the oomponunta of  Omonogawa orude wus curried
out byll-:naler's method. (Sea Fisu.re 2(B)l. The results are tabula-
ted be ow.

Rosulta of Solvent Analzsla by Englerts Method

Waxes hard .eeceee wt
Waxes soft ..... wt
0ily ports ...ce.. wt

Tom ....'ooooo.oo¢.oy---o-o.--.-.-ooc;'-c'ooooo 99.“ (")

4. Mechanism of Cooling Trestment by Am oohol. The Omonogawa
residom)l ol was dis ﬁ%‘! 7% #- oﬁ axyl alcohol (Boiling

point, - 130°90~132°0), The solution was tndmny cooled to 0°C, ~5°C,
;1000. ~1500 and-200C respeotively and t 1tered at the same teapers-
ures, .

Analytiocal date by Engler's method of each lolublo unc xuolublo pert
.are_tabulated in Teble IVIBI4 _ (Bee.sloo Figurs 3

The deasphalted and dewaxed oils were ur&aod by treatment with fur-
an at onlum unpm ures.

The Tesults obtained are tabulated ia huo viB)&

The Dest redults were obtelned unu a solvent ratio of Jil et =209
for deaspeltink.

83
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ENCLOSIRE 18/%,

D, Source of: Amzl A.lcohol

Cmnmeroial amyl alcohol was - used ‘in the’ experimentn. iThe ‘propertiss:or’’
this amyl.. alcohol are: tabulated below. '

’Progertiea otxégzl;noonox

Density(ZO/L) oo s v

..........wo 838
Refractive index({n Ds) . .398
Acid -value’ ,..ie . .
Ester value tessetandesiies 30.

- B, Results Obtained Using the ml Al ol-Furrural Proceas on Various
. Tude 8,
1. Déscﬂgtibn'bf _;_k_p erimental Apparatus. -The oil and. amyl aloohol
were na or er and oooled by ice ‘and salt.: The oil -

‘layer and asphalt layer were ssparated :by‘decantation. ’ The deasphal--
ted and dewaxed 01l was then -agitated’ with furfural in a 5 liter .
beuker and the mixture was poured into a separatory runnol. :

R4 ' Roaults of "Omonogaw 011. Ononogawa m-ldda], on nas used aa
the raw mteHEI m Efs properties nre “Buiated.beluo

Progertios of Omongggwa Resicua 1

*Yield for total orude, (Volﬁ) cevessrasssensseasans . 27,0

Donsity (25/L)ceacicnssccsnsnes T R S PRLER 0.946)
Viscosity in S.U.S. at 210°F essessscasescren 1«225‘
Flash point (©C). .<... esesscsescvessss - 238,5
Pour point -{90)-i...
conndson'a carbon’ ’(ﬂ-..

-0-0..00....0..... -?29.

,................... .1.5

The proportiu or Ononoga\la deuphal.tad ana démaxed- oil by ‘treatment
with 3 volumes of amyl aloohol at -zocc are tabulncod below.

mgonios of monggnq Domna].tod amﬂ Do!nxod 011

Yield ‘2 totll °M. (ml’, -ooqo-oo-u-o.-o-on---¢c' 14, 9
D‘ult 2’/‘).!..Q.‘.l.‘\b.".\‘,.llt‘l...--.".lI" 0 °6‘9
Tisoosity in S.U.5. at-1000F (.3
“-0“1" in 8.0.8- ." 210°".. -oacoo-cooaocco.o) 121.3
'lloollt -index - od.‘\o-ood‘oooo OCCOOIl‘lIII.l’..Q «52,8
n'“ Po ‘oo) Q-‘.o'vooc-co”gcoocoo.oo'oo---o.oo" 177.0

m‘ ‘ c-o--‘-:--co-no.o.oo---'oo aevese e -5.0

Oom “ﬂ.. cl!‘m ("voooooioonﬁo-a-noan.-.oo'.oooc' ".70

The culpmud qudcuxod ol}) un ubJoetod to tht farfursl ucno—
‘%o as. Tollowss:

‘ro secure as ecnpl'n a molective extymotion ao poulbl.o, the sxtruce-
tiog was aarried-oat ;lr-: by high solvent reticd’at lower !um;
tutes and: then by low’solvent retioce st hi r uqomtum. ts
or’thie’ proodm are tabulsted in Table V(B
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\ENCLOSURE . (B)4.

The No.3iraffidste was ‘then treated with 3% (Vol), of “Cona. . HpS0,, to
remove ‘Tesidual:resins.;The .propertiss ‘of theirefined:-raffinate are
‘tabulated ‘below. T oeane ' : o :

Properties of the Refined Raffinate
Yield for Omonogawa residual oil. {Volf) -

Density (25/4 ) cisedesisadssse ‘oo ens
Viscosity in 8,U.8

Viscosity in 8.U, .69.5
Viscosity-index ..... 99.3
Pour point {9C) .....eeien . <14.0
Conradson's carbon (%) ... ' .. 07101

F.i:_éy--‘,b‘e.fdent “Eft“this:reriiﬁd‘.»fart'inate was distilled 'oft.usd as to

-obtain:an oil of suit#ble viscosity for aero-engine oil. Properties

of the product ‘are tabulated below,. .
Prpperties of Rerinsd_Protust

Yield from the original residual 01l (VOl%) ssecesses 2405

Donsity(25/4)ecceiceisasoinsacaes eveneed 0.8881.

Viscosity in S.U.S. at- 100°F -1811.8
‘Viscosity in S.U.S. at 210°F .

Visc0o8ity index seescsccsccsccee «s 93,0
Pour point ’ - )
Conradson's carbon {%) ..... 3 ; eweaie 0427

AcLd Y8lUG cscecncccccrrsnss
Saponification VALUS cceecececccnscsescias
Viscosity ratio after British Alr Ministry

0x1dation TOBL seccccvecccccoovocsosnssnsossncssssve Le22

The extraots were retfnod with 5%(wt) of cono. H2So4. The prdportiu
of the-refined extracts are tabulated in Table VI(B)2. <These oils
wore useful as & modile oil for a car.

.3 Obha Crude Oil. porties of the Oha orude oil and its distil-
lates are tabulated in Table VIII(B)L. - :

Oha 45% to residusl oil was treated with 3 volumes of amyl alco-

hol at -230C—.250C, The properties of the Oha 4L5% residual oil and

and thes raffinate are tadulated in Table IX(B)4i. A4s roference, the .

g_x;ﬁo(gtu of the various fractions of Oha oXude are givean in ‘f‘:blo
*

The rarfinate was extracted with furfural under various cooditions
and refined by treating with dried aoid olay. Tde remults odtained
are tabulated -in Table VI(B)4. . -

ko le. The procedure apd results arsc tadbulated
in Table- . 808 it WAS ODEETVed-that-su asro=dnains il having a
viscosity-index of 8% could de propared rroa Kettleman Hills orude,

3. W. The results and the conditions of tho treat-
ment are a B Table XIXI(B)4L. OCoocd results were odtasined,

4
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ENCLOSURE: (814
). -Posalika cFude in Mexloo was of parafs
sulphur, The properties of heisrude:

and"the Lo ed--.'
This residual’ 6il Y treate
‘The conditions,’ procedures,’
lated in Table XIV(BlAs . -

bulated: in Table XIII(B)/

cohol-furfural process.
£ the product. are tabu-"

‘propérties o

The distribution of sulphur in enoh’ stage of the procedurs for Posa-
lika _‘gr}xd‘e-ia--indioa,t_»e‘d-1n1‘1_5ur9 17(3)"{' S e :
II. CONCLUSIONS

Investigations were.carried out on the propane-phenol. extraction method, es-
_pecially. on the propane dewaxing process, and 1t was conclunded that this pro-
cess ocould bs successfully operated with 3 volumes of 1liquid propane and a
cooling rate of 1~5°C/min, at -4,0°C, especially when 5% of acetone or o
-Aiatomacecus earth by weight was added.. ' - T to o L

As another solvent.sxtraction process, -the amyl alcohol-furfural prooess was
examined and the best operatinz conditions for various residual oils were de-
texiined. o ot R S N o :
It was concluded that the optimum conditions were to treat with 3 volumes of
amyl alochol at =20°C for deasgggltins,and dewaxing of the yesidual oil and.
with 4 volumes of furfural at OC ~1200C, for the extraction of dsasphalted
and dewaxed oil. . . ) = e

Coaparing the above two processes, the propane-phenol process 18 better, sinoce
the deasphalting by liq 4 propane is acompletely acoomplished and. the heat
stability of phenol is better than that of - . I

Two propane-phenol plants are installed in Japan, one st ‘the Seccod Naval Fuel
Depot, and the other at the Third Nawal Fuel Depot. ’

-¥o large application of the amyl aloohol-furfural process has been made.

Table I{B)4{

RESULTS OF PROPANE DEWAXING
{=a006——|-—200/mtn - - - |- <18 to -2200
. 50C/min .=18 to =2200
B B o o) Tty WEWEL LI " FOML L B
$90/min T =12 to =15°

"¥In thres volumes of liquid propane. )
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ENCLOSIIRE  (B) 4
‘Pable III(B)u
EFFECTS OF FOUR SOLVENTS ‘ON- OHA TREATED OIL:
oo —— —~Cotisolute—— | —~Ydel8—|— Densdty - *Viscosity 4. 8.0.8: _;Vinenty_;_;qd?d'@;ﬂl;v
Solvert Tomp. (%) .| (Vol%) © 60 et 20097 | et 220°F | Index (2)
Cha deasphalted and dewaxsd ol1 100,0 -e 94242 - 68.6 ©33.6 L e
Mitro benzene 20 18.0 0.87% \ | 6756 67.8 78.6 0.18
Phenol © 13.3 0,8885 | 8679 772 ©.90,8 o) 09 - b
Chlorex - 25 200 | o0swm |10:3 | e03 - .-919 . 08 |
1 rurfura 140 25.0 | 0993 | 10935 | 852 1 M5 0.96
Table IV(Bl4
ANALYSIS 0! FRACTIONS SEPARATED ‘'FROL{ OMONOGAWA. R'NIDUAL o1L
MI. A.!.COHOL AT VARIOUS TEMPERATURES
: Asphaluenes (%)| Besins| Wax (%) oig
' s s
Eard | Soft (%) Hard |8ort m
Aayl aloohol at 0%¢c 8.37 | 38.13 [.22.78 | 11.50 | 2,10 | 15.85
(Boils at 130-13200} | at «50C | .2.48 5.71 ] 76. 1 1.95 | 1.00 | .10.72
g et -1000 | 0.97 | 2.91 | 74.59 | 3.74] 1.40 | 14.53
8olv.Ratio 2:) at -15°O 2.7’ 17.10 n.5% ’-” 0.” ”.”
at =209 | 0.26 | 4.90 | 43.53 | 0.53 | 2,85 | 41.60
Aayl alsobel st 0%} 10,22 §24.08 14).7) 11101 016 7.04}
at -5°° 1.73 31.40 ”o” 1'06 00“ ‘-76
{Boils at 13)0-1329C) | at ~)0%C } 0.)5 4£1.17 | 45.00 1.65] 0,72 ] 10.)»
Bolv.Ratio Jil at <1500 | 1.79 | 12.96 | 32.48 | 12.27 ] 1.42 ] 32.75
: at 209 ] 0.7 | 8.0 | .78 | 2.00] 4.30| 46,60
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- .Table VII(B) .
Pkom'rms OF THE REFINED ‘EXTRACTED OILS
Denstty 'Loood.tyus.ﬂ.s V'L;aedty | Ey—— Y1 seta Sapontei-
3 RO ey . . 1. Carbon Polnt 2 .catlbn
Eore [t 100 et 2I0F= ~Index () o= {0 ——Valoe-c}-
iEztracted ofl Bo.1 |- 1,017 siosz | m9a TS 12,78 2.5 | b 1,56
Extracted oil Bo.2 | 09201 | - 7773 1 5.3 -owd | eamsT| oo3 |7 06
Extracted oll Bo.3 | 09000 | - sps =] 609 | . T8 0,35- “12.5 | 0.% © 040
'J.'ablo “YIXI(B)L -
mmms oF DISTILLATES OF OHA CRUDE
- Boning Point Density v:l.aooaity in 8.U.S. Viscosity- Mesan -
— T ’ Molecular
L) sy [Tee 20007 | at- 20007 Tndex .- | Weight
1 |7~ 1.p.~282 . | 0.9258 wie | 383 -646 354
2 182 ~190 0.9340 391.5 ‘4841 -26.55 --
3 190 ~200, 0.9341 | - 559.3 '53.5 -73.03 363
L 200 ~210 0.9356. 821.9 59.6 -16.17 -
1's 210 ~220 . 0.9354 1106 68.6 - 3.16 420
6 220- 230 0.4365 1625 80.7 4,087 - -
7 230--240 | 0.9358 1904 89.0 14.57 423
8 240 ~250 . 0.9360 2121 - 101.8 21.38 - -
9 . 250 ~260 0.9385 3257 126.7 40.70 501
10 260 ~270 - - 3770 131.4 20.38 - -
11 270 ~280 0.9442 5789 172.1 30.02 509
12 280 ~290 0,947 7656 198.5 29.8) .-
Ly 290 ~200 0.9496 10290-- 236.7 32,57 517
14 300 ~310 0.9536 14380 289.3 .56 - -
15 310320 ) v rere o - 2009@ 1 0 3hkeb -39:4% 607
16 320 0.953) 8409 135.8 «$1,08 . - -
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'rablo IX(B .
mﬁn)gn. m THE mm

See page 95 far Tablc_X(B)l. :

Table XITI(B)A
PROPERTIES OF POSALIXA ORUDE AND m rm’m RBIW'!

‘ 1.55 Residual 0i1° | The mginate
by (L5/A) o . S 09733 .. ’ 0,9881..___ .
|viscosity _at '100°F - -"‘» = %6525
in'S.U.8. at 210°F - - 30544 NW"-'TTIELE-M-T
Viscosity index -- 5.5 |
Pour point (©C)_ - - 49,5
Conradson's ‘carbon (%) 7.82 . " L ~5.16 .1

*  Posalika Orude Residue (35090—)
Density 0.867/24.5°C 0.9516/20°g
Vviscosity in 8.U.8. at 210°% - = 158.7
Pour polnt (°0) +1.5 +14.0
{saipbar (°C) 1.4) - 2,43
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Figure I1(B}4
APPARATLS (F FRGPANE BEASPHALTING AND'DE®ANING
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SAMPLE -

[ExTRAGTION

£0Q.VOLS. OF ANHYDROUS:
- ETHYL ‘ALCOHOL AT’ ROOM
TEMPERATURE

EXTRACTED SOLUTION - "'RESIDUAL. OIL
" ‘ e : 1 20VOLS.OF ETHYL
| SOLVENT* RECOVERING | [ _EXTRACTION 7] ' aLcoHoL & ETHER
’ . ‘soLuTion.
(VOL. RATI1O 4: 3_)
RESIN l Tt - ,
e EXTRACTED SOLUTION RESIDUAL- OIL
' - LOVOLS OF .
IADDITION OF ALCOHOL | EXTRACTION | . petroLeum .
[ ) - ETHER
SOLUTION RESIDUAL ol
| soLvenT Recovenmeﬂwmnon OF soumon} ; ) 1 N
20VOLB OF  -SOLUTION RESIDUALOIL
’ ETHYL ALCOHIT T > -
QETHER -
SOLUTION (1:1)
_ AT zo'b[ FILTERING
RESIN
M

ASPHALT  'HARD ASPHALT
AN VAN WA
WASTE
w

E

. Frgurs 2{834
NOLVENT ANALYSIS BY ENCLEK
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Figure J(B)z

-ALCOHOL

COOLING BY ANYL

NISK OF,

MECHA

tot
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. ENCLOSURE " (Bla

_ (INDIGATING WEIGHT ‘PERGENT)"

l — = (1.43)
~CRUDE OIL l (100)
“RESIDUAL OIL | {243
ASPHALT & Wax " | ((g-ll%)- - | oeaseuaLTED & DEWaXED oL |
‘ L ' B N X 3
ST S (258)
~ ' — (0.83)
[ EXTRACTED OIL | L RAFFINATE | (4.0)
(6.59) .
‘ . (0.63)
REFINED R‘AFFINATE 27)
" PRODUCT {o.81)
NOTE: _ - (AERO-ENGINE (21,
{ ) CONTENT OF SULPHUR : o)

() PERCENTAGE OF OR:‘?-:‘NGA).
SULPHUR REMAI

Fogure Sl
CEMIRIPELTHON OF SULPNIR IW pacH
- FEE - OF PRCTTIPE FOR PORRLIRL TRIRT
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