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ABSTRACT 
In the 1970 S, regulations in some countries 
forced users of heavy residue to limit 
pollutant emissions at industrial sites, also 
forced producers to Up grade their heavy 
products for export and domestic use. 
For this reason Iran as a producer, exporter 
and consumer has to develop new upgrading 
processes. 
The most common processes for upgrading 
heavy oil are catalytic processes, but 
existence of heavy metals, asphaltenes, 
sulfur and nitrogen compounds in heavy oil 
possess several serious problems in the 
process. Hence at first, the unwanted 
materials must lower to the acceptable limit 

· in the feed. 
Of all the techniques conceived and tested to 
separate asphaltenes from oily feed, only one 
has been developed industrially,deasphalting 
by light solvent. In this study, deasphalting 
of vacuum bottom of Tehran and Arak 
refineries were evaluated using light alkane 
solvents such as n-pentane, n-heptane and 
LSRG (Light straight Run Gasoline).Results 
show that pentane and heptane are good 
solvents for asphaltene separation in 
Deasphalted oil yield compared to propane. 
Hence DAO produced by n-C5 and n-C7 is 
much better in quality. 



~ r.S~y J~ )..I.A.. J .::...4 r.SJJ f. ~l:W:- ~ 

. [oJ£.JfJY] ..:.......lo.MT ~ 

~ jl;:.i JJI ...U.J _;J ,~\.. J':>l> 4 ..s,.IJj ~\A....T ~I) 

'-:-"" ~;,.. J':>l> :_r:U .sl..r. ~~ J 1.5" ~ \.. j T .st.. if'_; ..r. 

•.JJ.r. ~ oJIA::....I J_;y 61_;_,>- .::...4 J~ .JI_r... J J_;b 
~ 

_;J .:;T ~l.:.i 45' ...~..!. if'Jf. ..:.A; ..::......:.,.. .~J.X _;J .sl 

.J ~ if ~I ;I .J\.i. .,:r.l 

~~0~~~~.,~~~~·.,; 

._.. jl ~ it;.. ..:.A; ~ jl ~b. ~ .st.. o..lil.:i4 

~ . ;)~ if ~ ~\A....T J .,:r.j_; ' ,:}>J_; ...:.-; 

j.-1.!.) t.. .,:r.j_;' ;)~if j> ~\.. LJ~)f. _;J ._;.;..)_) 

_;J JJ o..l!..i j> LJ~)f. _;J (i j ) ..:...:;...... r.>LA .,:r.j_; 

_;J J JY..... J).f _;:J t.. ~\A....T J ..li~ if j> .:_,~ 

(' ~ £. 61_;_,>- ~ J':>l> ~ ) ...l.:.:.-A JY.....l; J\.. j .Jl:.;A 

.['\] 

~.st.. oJ_;JT) .::...4 J~ .sl..r. ~ .sl.A~I} 

;)~ ,._:,..lA ~T ....._. _;J 45' J_;b Jy;-J it;.. ..:.A; jl ~b. 

.st.. J-JJ iw ~ _;J . ...1..!.4 if .J'..J' ~ .J)JJ..Y. ~ 

jl t.. .,:r.j_; J t.. ~\A... T .sj\... I~ .sl..r. oJIA::....I J _;y 

~ ._,..y_.. _;J ~T jl ~ ..kA.i ,~ ~ .st.. 61_;_,>

~ J':>l> ~ 4 ..s,.bj ...:.J\A....T .:;T J ..:.......I ci~ ........... .; 

_;J ~ J!.. t.. J-JJ ..r..\... . ...1..!.4 if (~I~ ~.J'J_;..l;A) 

' ...\..~ .st.. "":"~~ r.SJJ 1..5""'\..,a=>.l "":"~ ' ':i4 _)~ .'j.> 

j>-1_,- _;J j_f.A ,\..~ ~I jl oJIA::....I J ~j) J::'! 1.5~ JJ 

.[Y] ..lilo..li\.. .}4 ~~ 

.JI_y ~ ,.'j.> _;J ~ C/ o..li\.. 4j jl 45' ~JJ""" _;J 

.:.-'-:-f J J y;-J ,J ~ oJIA::....I ~t;\5' .st.....~>-IJ 61_;_,>

~ .:.-1)! J ..})J~ 'r.S:J.f f ' ~j_; ,~\A....T 

;1 _;J -=--.:Jt;\5' .:;...\..!. Jw .r.? ~ ~~ J~l ~,.. 

F r.SJJ f. 6S "":"YJ ,..}.JJ~ J r.SJ.f f .:.-'-:-f; 

4.o~ 

.st.. ..:...:;.. y ._:, _ru jl ~t; ._/ J )T 'o.v · ~;) .s4JI... jl 

& .& • ~ •. .st..~l ' J .}' ~ .st..~l _;l!.::.il ~ ~ 45' ,:.r.--:.-

.:r.-" J ..:..J .f _;I}~ y :J_;y ,...\..!.if _;.l.... .:.-1_;~ J .J.JJ~ 

,.} ').; J ~ ~ r.S LA o..lil..:i4 r.S LP \..4; ._.,!A \5" '-;-:-"" _,-I 

.;..)'~ ~ LA oJ_;JT) .,:r.l J..,.Y ) .::...4 J~ .sl..r. 

_;J ~l;\5' ~ .st.....~>-IJ.........., y J J~l _,-1 . ...\..!. j ~ 

.:.-'-:-f; ._:,~ J ..s,.bj J.! f .sl..r. .J.JJJ..Y. _)~ 

. ..:.......I c__,...; y .:r.-" ~ _;J ~ r.5 t.. o..li L..:i4 j I ...; .JJ ~ 

..:......... ~ I_; t.. _;_,.!5" jl r.SJ~ , 'O.VA J\... _;J ..::..A; .JI~ 

j:. J y;-y c;l:... jl 4. oJIA::....I J r.>)jl ~ ~ c;~;,.. J~ I 

Jb Jy •_;§' ..:.A; ..r' _,..p. ~ J 6.:..., J\&. j '~ j~ 

t.t; -LL · · t. --..:.......... · 1.:.~ ·1 ·1 ..:...>- J ..:.-A5 45' tJ. - . .r.' ...s-::--- .J .r"' _) _;:>- y J - -

. ...1..!.4 Jr,i 

~.st.. o..lil.:i4 .::...4 J~ .sl..r. 45' ..s,.LA~I) jl ~ 

~I} 4JJ_J if _;IS' ~ (.'j.> _;J ~ c_..r. o..li\.. 4j j:.) 

.,:r.l J~ . ..:.......I ~~_;~ .st.. J':>l> 4 ..s,.bj ~\A....T 

_)~ 4 ~l;\5' J .sj\... ,:}> )_) .st..--~>-1) 61_;_,>- 4~1) 

. ...1..!.4 if .:;T .JJ~ ~ .J)J_;..Y. 

~ y J.li ~ ~ ~ y 4 f} .JI..r..l \.. _;_,.!5" ,_r'>b. Jb. _;J 

c_..r. o..li\.. 4j ..r' _,..p. ~ '1.5" ~ )' ~ ~ r.S LA o..lil..:i 4 

~ J....Y 4 ~T jl 4. oJIA::....I i J) J , ."Y.> _;J ~ 

I_; .::...4 J~ ~.st..~!)')~ .st.. oJ_;JT) 

jl ..s,.bj ~\A....T ~ .,:r.l _;J . ..I.AJ if ;I} oJIA::....I J_;y 

4 61;1 J .JI_,+ r.>LA o~ )'~ .'j.> ~ c_..r. o..lil.:i4 

~~j;l J_;y L.S.R.G. J .Jl:.;A , .:;~ .st.. J':>l> jl oJIA::....I 

St.-IS' .s~l) ,.:_,~J.r. 4 ..s,.bj ~\A....T . ..:.......I ci .f ;I} 

~JI45' ...1..!.4 if j\... .JIJJ .st.. ,:}>JJ ~y _;J , • ...\..!. ...::>-\.:..!. 

.slfl\... _;J .[']...~..!. ...:::.:.\.... ,o,n J\... _;J .:;T ~ ...~>-IJ 

.sl..r. .:;i:J... d> J .:;~ ,.:_,~Jf. J .J\; y, J, _,.L;.... , .J\; y, ,_r->1 

ci ./ )} oJ\A::....I J J,Y ~l;\5' 41.}' 61_;_,>- ~ y 

J-ly- _dl; J_;y _;J r.S:J~j .:.-~ ,J:,~;i.,:r.l _;J .[Y]..:.......I 



--

·..l:~ r..s" ~ljl i.SJ)I_/ ~L!. 

J~ ~ ~ljl 4' ~4 ~~ J\..=.:....1 .):-)) 01_r.e _/1 

~ ~ J ~ljl i.SJ.Ar ~L!. J API ~JI.r , ..:...)? ~ J:. J 

0T 0)Jh J .:. .f f ' .:...lp ' • ..t;~4 .:.r..? ' i.SJ)I.f 

·..l:~ r..s" ~IS' 

~JT ~; J J~ t.iJ ~&i 
J -:r.=JLG... T 01_r.e ~4 ; ~ J~ ~ ./' J5' J~ ~ 
:._r.J\5' ty '-"'\.....1 ..r. .[Y]..l:~ r..s" ~ljl .~ I~ J,.3J 

J~ ~; 4, :.JJ r..s" J\k;:;l ,.~ ~.S-1:.3 -:r.=JLG...T J~ 

J~ ..l:l f 1.5l_r. ,.l_f •. b 1.53\...... I~ ~ 01p, .....A.J:;.;... 1.5\..!. 

. ..::....;~ ..:........:. __,k; .:. J.Y 

61)_,>- '0~)..1, J!..a ~ J~ 4 c:l_;..:....l 31 J..:>b- .):-)) 

31 .J....,b- .):-JJ J 1.53\...... .):-JJ i.SU...b-IJ 1.5l_r. 15."'""\.:... 

(0y ~ J 0\::; ' 0\; Y. j::.-) ~ J~ 4 c:l_;..:....l 

41_? J 41_?JJ.J...!> i.SU.-l>-IJ 1.5l_r. 15."'""\.:... 61J_,> 

. .:. Y. ..u-1_,.:. ~l;\5' 

~..;JJ 
I.S-1.:. 3 ~LG...T 1.5l_r. '.6 I~ - .6 .1 _,!>... .~.:. 31 

.~ o.:.\.4.: ..... 1 .....A.J:;.;... i.Su. J~ 4 __,k; :.)y i.Su. 61)_,>

WJ.J-P ..b. _r .._.... J:. .~.:. J._l J:. t_l_;..:....l j.s- . ..:.....I 

J 61)_,>- 1~1 . ..:.....I .?. • .:. ..b. .r ./' ~ _,1; J .:. .I.~ r..s" 

~\...... ~ 0...\..o ~ .6 .1 _,!>... ).:. __,k; :.)y ~ ~ J~ 

I~ J:. .:._r. r..s" .6 I~ .:.)J ~ J .~ .1_,1>... S\..15' 
...,....; .6 

- J~ J J~ - .):-)) 3\.; ).:. ' ~\...... ~ .::.....:..Z 31 

I~ r-"' 31 0.:. _? ~15'.:. 4 .s' ~~ r..s".:. y:-J ~ ~li..T 

J..:>b- .:}-JJ J .~ I~ 3\.; J:. ./' J~ ~ . ..t; r r..s" 

. .:. .r.t r..s" )} t_l_;..:....l :.Jy 1.51 ojl; J~ 4 \.:.~ DAO 

i.SJJ I$.~ ~ \... jT J .:. y. r..s" ).f.; ...; .r ........ l; J.s- .:r..l 

!-Mixer Setller 

i'\ 

_r.i:- J .:.-..:J t; 15' i.S J J f. ~ .:..I fo '-:"' >"" J J .:.-..:J t; IS' 

J..3J J U. ~\A.....T 1.53\...... I~ .~ ..u-1_,.:. 0T 0~ JW 

31 ~ ~ ~)Jh J i.S:. .f f .:...L::S'; i.SJb- .s' I.S-u. 

J:. .s' ..:.....I ~t;\5' i.SU...b-IJ ..:...~ ~IS' 1.54-AIJ 

J ~ i.SlA • ..t;~4 ~ '.1..3 J-ly ~ 4 J.s-
:6<..5"~1)0~~ 

~\A.....T 01_r.e 

(V , Ni) wl_}j 01_r.e 

0)Jh J .:. .! f 01_r.e 

·..li~4.:.r..? 

...:...# .:.~ .....A.J:;.;... i.SU.~\} ,, il./~.:._,li ).:. 

.J\.i. .:r..l J:. ~T . ..:.....I.~ .:.I:. 0\..!.; ~ 1.5U. • ..t;~4 

J~~r;t~t~tJ 

J~ 4 t_l_;..:....l ~ \} .::..:.,; '~ 1.5\..!. o..li~4 .s' ~\... 3 

J ._;...IS' '-:"' _,1k. ~ J:. 0T '-""I_,> -.?- ..r. .:. _;/ r..s" )} 

~ljl ~ ~IS' 01_r.e .s' ..l:~ r..s" ~ljl .J...:. -.?- ..r. 

~\;:; 4-.p"j..>. • .::.....:.!:. ..u-1_,.:. c:l_;..:....l ~1_,!- ~ ~ 

..:.....I .~ i~l c:l_;..:....l ..r. ; .Y J-ly i.SJJ ..r. .s' ...;~ 

:..:.......l.r..j c.r- ~ 

.):-)) 01_r.e' 61)_,>- ~ J~ ~ ~ljl 4 ~~ i.S\...:. ).:. 

.:.r._? 0\_r...- , .):-JJ i.SJ)I_/ , (Yield) .~ t_l_;..:....l 

~ljl J\..=.:....1 .):-JJ 0)Jh,.:. .f }'' .:...l_}j' • ..t;~4 

~IS' API ~I:. J i.SJ)I_/ ~L!. ..}> y J:. J ..l:~ r..s" 

4 ' ~4 ~~ 61)_,>- ~ J~ ~ .s' ~_j)y.P ).:. '..l:~ r..s" 

.:.r._? , i.SJ)I_/ , .~ t_1;..:.....1 .):-JJ 0\_r...- ,\....:. ~ljl 

J API ~I:. J ._;...IS' 0)Jh J .:. _/ }', wlfo ' o..t;Wl.. 



'f, 

(Coking) (f,r'; 

~;ly-~ 

(Vis breaking) 

Jt.J~ J~ ~ .) ~ r.5 i~l i Y' ...b. r jl o..Lo T ..:........) ~ ,):-J.J 

J .JI.J+i -si.A .~)I~ ~"::}.>. c..r. -si.A • ..t;L. .,; ..:...~ .).;\J, ....l..:>l>- ,):-J.J .~T . ...~...!.~ <f' :'o .:,T 6\.Jy ~ 

' JJ~ ).) ci .f )} d~::....\ .) J.Y ~ J._l ).) .s' 6\) .).) ~ ...; J.) jl o.)\.A::.....\ ~ J .) _,.; r.f J._j.) "'*" ...b. r 

• ..:.......\ o...l.!. ~"::}.>. o.)\.A::.....\ .) .J.Y ...; J.J . .) Y, r.5 I~ ,:}-JJ jl J._jJ ~~"::}.>. 

.(v] ..:.......\o.)Y. ASTM D-1160 J._j.J -sj\.....1~ -sl..r. 



, )l.ut:;...,l Jl'J Ul)l ~~~~4 · l~ olS: ... ~.NtJ ol...:.::i.:.:.o 
u - ... 

[A] ASTM-D4052 \I·· \I •• \CJICJr °C ):J ~,!}' 

[a.] ASTM-D189 'I'· \A (wt%) o.l.i~4 ly._,s 
[1·] ASTM-D445 'rf· 'rl:l'l' (eSt)\·· °C J:J ~;~, 

[\\] IP-143 rl· rlr (wt%) ~lA....i 

[H] ASTM-D2622 'fir 'f/\ (wt%) :J}',s' 

[\'\''] UOP 800 \'\ 'I'• (ppm)~ 

UOP 800 r-r f· (ppm) ~.:Jul, 
[If] ASTM-D3228 '1''\·. 'I'AV· (ppm) u),HJ 

J~ 

. ..;:_...lo..l!. ~I) r J Y JJI~ JJ oJL4:;....1 JJY J)J.il::..I..}JJ JJ .s.IJj .r.JL4....T <..>l.r. If.""\.:.. J':>l>-, 0~JA ~ lf]L... jl 

0 T J JY JJ <.SJ~j ..:...~ J oJ Y. <..>jL... .:.f JJ <..>l..a...b-IJ 

.. ~~ ~ t,$r,!' . - J . 

.s.bj .r.JL4....T ~I} JJ .:.fJJ J..,-. J..},; 0\..J.ilr\ 

,..;:_..I <,Sj\t <,St.. J':>l>- jl ~ 'C: \.. <,St.. J':>l>- ..h.. y 

J 0~ ,0~ J':>l>- -...... ..h.. y DAO J..} y ..h.. .fo- 0\..J.iiJ 

."').:;. JJ _r.laA; c.r. oJ.il. ...;) 61Jy JJ f> <..>l.r. LSRG 

At JJ..b- )J oJI..4:;....\ J)y (61) J 01.* <5\..a. o~ \1~ 

J':>l>- J J.J'" JJ DAO J..} y 0\..J.iiJ ~ J~>. JJ ,..;:_..I .l...P JJ 

. ..;:_...l.l...PJJ f.V 0~JA 

.s.IJj .r.JL4....T ~I} JJ JL,...;..::...I .:.f JJ 01_r... ~ ./1 

.:...# JJ ..;:_...10~JA jl ~ J~ 'C:\.. <..>I.A J':>l>- ..h.. y 

JJI~ JJ ~~ 0~JA 4 Cl_;.::....l JJ ~I>- .:.f JJ 

.:.r.,l ._:,..u. ' ~ <5\..a. oJ )) T} ~ ~ <5\..a. oJ.il..:i4 J. ~ 
61)_,>- ~ ~ )J .s.bj .r.JL4....T ~I) I..S'""Jf. ~ 

<..>l.r. LSRG ~ J 01::;-- ' 0~ J!.- C: \.. <.>La. J':>I>

U. J':>l>- .:.r.,l <.>~I_;.. jl ,..;:_..I o..l!. oJI..4:;....1 .s.bj .r.JL4....T 

J....b- .:.f)) 01_r... 0J Y. \14 ...::.J&. . ..;:_..I ft. ,..;:_..I ~ tMti 

jl.i ~ C: t.. <.>La. J':>l>- ..h.. y .._s.:jJ Jly j> ,JJI ~I) JJ ..;:_...J ~ .:.f JJ J..,-. <.SJJ f. o..l!. i~l <.>La. ~ \.. jT ~ \:;,; 

. ..cil ~ JIA;I .:.r.,l 0~JA JJY JJ ~..;:_..I~ JJ oJ.il..:i4 <.SJJ .r. LSRG J 0~ J 0~ jl oJL4:;....1 4 o-MT 

~ J , 61) J 01-* .~ \1~ ."').:;. )J ,r.laA; <..>t.. c.r. 



- . -
.);l..u\:;...,1 ~') J~ ol...:.:i....:.. 

LSRG ·t...... u • ·I;;., u • w~'.x 

- A'f AI::J A'\ 'fV .U...:.b d~J u -~ 

ASTM-D4052 .jo.,y .jo.,y .fo...o .fo...r \o/or °C J) .c.._s .5 

ASTM-D189 v/r v/r rlr \/V (wt%) c.liW4 0'5 

ASTM-D445 \\'\ \\0 '·f ro (eSt) ' .. °C J::J ~i,s:-. 
IP-143 

' ./.o> .f.o> .f.o> (wt%) u;J· 
L 

ASTM-D2622 r/v r/v r/v r/o (wt%) ),.!f ' 
UOP 800 

" " A ' (ppm) ~ 

UOP 800 \o/A \0/0 \0 \lr (ppm) ~-~ , 
ASTM-D3228 nr· nA· rr .. "" (ppm) ui,,~ 

- . -
.);l..u\:;...,1 ~') J~ ol...:.:i....:.. 

LSRG ·t...... u • · I;;., u • w~'.x 

- AI::J AV A\ 'fV (wt%) .u...:.t:. d~J u·~ 

ASTM-D4052 .. /w .jo.,.r ./o...'f .fo...r \of or °C J) ~~ ; 
ASTM-D189 v/r v o/A \/V (wt%) c.liW4 tf.~ 
ASTM-D445 \\'f \\'\ '. r ro (eSt) \ .. °C J::J ~j~' 

IP-143 \/0 .f.o> .f.o> .f.o> ( wt%) ~li..,' ~ 

ASTM-D2622 r/o r r r/o (wt%) ::J}y 

UOP 800 '. '. v ' (ppm)~ 

UOP 800 \r \r \0 \lr (ppm) ~::Jt; , ~ I 

ASTM-D3228 '\'\ • n .. rr .. ', .. (ppm) u)~y., 

~I) jl j.Pb- .:.f JJ J 41J'JJ~, FCCU ~..SlA~I) .J.J' 01_r..- ,)_y. 1.5" o..U.\.!.... r' J'l' JJI~ J) ..s' ol.i~W-- '1 

.J..I J) l.r.j ..:....I)"-;--"\:... ~L.I.S\..1. JJ\.>. 4 <.f..bj .:r.=JtA.....T ,)_y. 1.5" i~l15j~ JJ\.>. ..k...y ..s' J~ J) o...li\..:i4 

01_r..- \..I ,..:...,...1 )~j o...li\.. .}4 .J.J' )..LA.. ~ ,;A \..1. ~I} JJ\.>. ..h... y 15-l:-l y J~ )) o...lil...:-i4 .J.J' jl _;..$ )~ 

. ..:.......\.. _)2.; ...1..o ..s' ..:....I~ .:.f JJ ..l:l.f J) ..s'..::....; _f ~ 01y 1.5" ,J_,; ))y ~ ~ y 4 . ..:....I~ \.. 



ts 

.~\.. ·-1\A....T . <f If.:" 

.) JY J")b.. .:.r._?' .)\..!N ~ \}\ ~ .U.....l> DAO .::...4 -A 

.:r-1 d.A:: ..... \ ~l..r. ~ )_,!. ~ JJ ...:.....,..\ ci~ ~\5" , • .)\A:;,..\ 

J ~1;\5" ~~...L>-IJ 6\JY. .Jiy ~ u'Y~ 

~ ~ ~ ul:W ~ jl;:.i , .J.JJJ...l:-" J~ J.) .5.:..:?1_? 

j!... 6\J_,>- ..:;.,~ \; ~b ..~.AI_,>- .) y. J .J.JJJ...l:-" 

~~ <' ~ .) J.J" )..1.4.. ~ .) ..r' )"' ' .Jj)_r.j ' o.,l;l..:i~ J...r' .J\_r..-

·..l:~~\5" 

j ~ ~~ J")b.. ~ j ~ .J\y <.$" iJ) UJ_y.P J.) -0. 

( LSRG J .:,~ j!...) ~ ~~ J")b.. ~ (.:,~ ~ .J\; Y. j!...) 

. ...::...;~ ...:.....,...) ol_f .. b ~jl.....l~ UJ~ ~ J")b.. ~ ~ 

J")b.. ~ .~ .l.:l.Y DAO J_r.-i J.Li .::...4 J 'Y~ ~ -\ · 

.l.:l.Y ~l..r. \) c;Lo ~~ J")b.. ~ c:l_;...:.... ~~~\), c;Lo ~~ 

.:r-1 J.) ~I . .)jl..... <f JT •..L:.I u=-::JI;\5" ~~...~>-IJ 6\J_,>

.JjJJ...l:--' ~ ~ ~ ...1>-\J .).)":') ~ _?; ~~ ~l_r. 

. ...:........\ ~JJ.rP 

..:r..l Pl.:>. '~ ..:r..l ).) J...-1> ~~ ~LojT ~\:,; _,' 

.l.:l.i ~\..1. 'C:\.. ~~ J")b.. j\ o.)\A::...\ C' ...:.....,..\ ~ 

~\}\ ~ _,.. ~jl..... 6S J F.C.C. ~~...1>-IJ 6\J_,>

J.) ~\..jT i~l UJ .~..~.AI_,>- J~ .l.:l.Y .J\...,l;\J 

~ ...1>-IJ J~ .J....l: J ~ .)~ ~ ~ u"'l:i

J.) ' c;Lo ~~ J")b.. jl o.)\A::...\ ~ u:,bj -:r:=J\..i......T ~ 

~l..r. .~ ~ J -.;:,:.t..... '~.?"\)>..:..A,; ~ .~)~ 

f-:"" jl ~ ~ ...1>-IJ ..:r..l j.) <::.1_;...:....1 ul:W 

...~>-IJ ..:r..l ~ __,!; . ...:...,....\ .~ ci .f •ft! Static - Mixer 

.~~ <f ~ 6\JY. jl A• • Lit/Batch~~ 

fi 

jl J...-1> .:.f)) J~ '~jl..... .:.f)) ~~~\) J>-r' 

...:...,....\ ~; '-:-"L:... 61)_,>- ,~3\f J")b.. ~ u:,bj -:r:=J\..i......T 

~ ~ ~~)~ c:l_;...:....l ~l..r. ~ft. u:,l;ly ~jtf J")b.. l..r.j 

-:r:=J\..i......T jl.9 ).) \) ~ .J.,3J J ,))\.) \) .)) ~ ~ UJ_y.P 

. .))Jt <f _;~ 

.J\y <f 'C:\.. J")b.. ~ <::.1_;...:....1 ~~~\} j\ o.)\A::...\ \:t 

)~ .J....l: ,.) .}' \~ ~ ~~ o.,l;l..:i~ j\ _r.i \) ~ .J.,jJ 

DAO . .) ~ <f ..:;., J.rP .:,~ J")b.. ~ <::.1_;..:....1 ul:W 1~1 

).) . ...l.!.~ <f ~ J-3J J5' J .:.f)) ~Jl> .u... /' .:r-1 ).) .U.....l> 

)} <::.1_;...:....1 .)J.J" .:,~ J")b.. ~ J...-1> DAO i J.) .U... /' 

DAO . .) Y. ..~.AI_,>- ..:..;....... ~~ .J..3J .:, T o.,l;l..:i~ C' .) ~ <5 

J .) ~ <f )} <::.1_;...:....1 .) J.J" .J~JA ~ i J.) .U... /' j\ j...ol> 

AA.....y .:.r.i..r.~ . .)y ..~.AI_,>- iJ ~~ J-3J .:,T o.,l;l..:i~ 

.l.:l.Y .:,\5:'..1 ,~\)~ c;Lo ~u. J")b.. ~ c:l_;...:....l ~~~\) 

\) .))\.) _r.; ~pt;p .j)l.,.a.. C' .J.,3J ~ u:.~ O.)JJT) 

-:r:=J\..i...... T ~~~ i) jl J...-1> ~u. o.) JJ T) . ..t:S" <f .)~I 

.J.,3J ' .:.f)) jl ..c.;)~&- 'C: \... ~~ J")b.. ~ c:l_;..:....l J u:,l.) j 

.-:r:=J\..i...... T J 

).) .).)";' _,.. r-:.)l;\J J J5:.:.; .J\j:-o j\ J...-1> ~\:,; ~\.i.-0 

J .:,~ ,.:_,~ c; \.. ~~ J")b.. ~ l.l~J..I. jl .U.....b- DAO 

J ..f'_jJ jl.9 J.) ~ J5:.:.; .) y. J o.J.:..to.) .:,u.;, LSRG 

r-.)t;\J .~~ <f ~jl.9 ..:r..l J.) .:,T .:,~ c;jy J ~\..i......T 

J .$'..3J jl.9 .)...pJ.) H, ~\..i......T jl.9 J.) .)...pJ.) VY' .)J...I>- ,_r.; 

. ...:...,....\ .~ c;3.Y DAO J.) J...p J.) r' .) J...L>-

~ ~ T c;3y o.J.:..to.) l,)l!.; 'C: \.. J")b.. o~.,..., ~ .) ..r' )"' _r.lt; ~ \:r-7' 

~ o.,l;l..:i~ ~ ~ ul::f j J.) .) ./ p ..:...>\~ 
.~~<.$" 

l.Jl!.; ,~ ~~DAO ~l..r. 0jJ_r.; ~ ~\:r-V 



[I] Sequeira A. , Jr. , " Lubricant Base oil and wax processing " , Marcel Derkker , Ine. , e\\ Y 

[2] LEpage, J.F., chatila, S.G. ,Davidson , M. ,"Resid and Heavy oil processing", Editions Technip 

[3] Bousquet ,J. , Labourol, T., Deasphalted oils acceptable Fcc feed in Europe, oil & Gas Journal. 

pp62-6-8 

[4] Billon, A. , parries, J.P., SDA key to upgrading heavy crudes, oil & Gas Journal, Jan. 24 , 1977. 

[5] Speight , J.G . , Long , R.B. , Trowbridge , T.D. , Factors Influencing the separation of asphal 

heavy petroleum feedstocks , FUEL, 1984 May, vol63, pp616-620 

[6] Peramanu , S. Clarke,p.F. , pruden , B. , Flow loop apparatus to study the effect of solvent , temrvor,. ......... 

additives on asphaltene precipitation , Journal of petroleum science & Engineering, 23 (1999). 

[7] ASTM D-1160 , " Standard Test Method for Distillation of petroleum products at Reduced _n""r:cn-."" 

Annual Book of ASTM standards, vol. 05.01 , pp-428-445,2001. 

[8] ASTM D-4052 , " Standard Test Method for Density and Relative Density of Liquids by Digital .~...._., 

Meter" , Annual Book of ASTM standards , vol. 05 .02 , pp-699-702,200 1. 

[9] ASTM D-189 , " Standard Test Method for Conrad son carbon Residue of petroleum products " . 

Book of ASTM standards, vol. 05 .01 , pp-123-129,2001. 

[10] ASTM D-445, " Standard Test Method for kinematic viscosity of Transparent and opaque Liquids 

calculation ofDynamic Viscosity) , Annual Book of ASTM standards , vol. 05.01, pp-185-193,2001. 

[ 11] IP-143 , " Asphaltenes precipitation with normal heptane , " IP standards For petroleum and ITs Pr 

, part I, Section!, pp.576-579,1970. 

[12] ASTM D-2622, " Standard Test Method for sulfur in petroleum products by wavelength Dis 

X-ray Fluorescence spectrometry " , Annual Book of ASTM standards, vol. 05.02 ,pp-19-24,200 1. 

[13] Uop. Method 800, 79, " Vanadium, Nickel and Iron in Petroleum oils By Atomic Abso11~m 

spectrophotometry ", Universal oil products Company lab. , 1979. 

[14] ASTM D-3228 "Standard Test Method for Total Nitrogen In Lubricating oils and f I 

By Modified Kjeldahl Method" Annual Book of ASTM standards, vol. 05.02, pp-306-309 _ 


