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ABSTRACT
Nowadays: attenhion is focised on the production of fuel conform the sfandered
specification ,wich fo be fiendly emvironment .This ead fo be enconrragemeant the
research in the fleld of convert the heavy pelroleum products info clean fuels. Most of
the egyplian olls are quit heavy with poor yield and qually of Iigh! distifate. Solvent
deasphaling process permils practically recovaring much higher heavier oils and
exfracts well the hicth purify deasphaling olf fram atmospheric of vacuwn residues

in this study, the effec! of lemperatwre and solvent feed ralio on the gualiy of the
vacuum pefrolewn residual have been imvestigaled, soiven! deasphaling process was
carmed owl in a batch aufociave af different tamperatures 40°C, 60°C and 80°C using
basic n-paraffins solvent (n-penfana) al n- pantane/ residue ratiog 3.7, &1 and 8.7 wath
auxiiary polar solent N-methyl 2-pyrolidone (NMP) af different NMP/ residue ratios
¢.25:1, 0.50:7, 1.1 and 2:1

Treating vacuum pelrolown residues with n-penfone and NMP resulls in a
deazphaited ol with reduced amournts of heavy metals and conradson carbon,

The most promising condifions of deasphaled of s obfained by wusing
n-pentane ratio of 81 and NMP ratic of 0.5-1 af 80°C

INTRODUCTION

In recant years, demand for heavy fual has decreased significantly while the need for Hght
and migdle distillates has moved in the oppasite direction. At the same time, environmental
concems have Increased, resulling in more ngorous spadificalions for petroleum products
including fuel oils. These trends have emphasized the imporiance of processes that conven
the heavier oll fractions into lighter and more valuable clean products [1 - 4]

A% the refiners increase the proporion of heavier, poor quality crude |n their feedstocks,
ihe need grows for effective processing methods 1o treal the fractions containing incheasingly
higher levels of sulfur, metals and conradson carbon residue (CCR). Asphaltene [§ - 7] the n-
heplana-insoluble heavy fraction of crude oils, constivie one of the primary components of
crude oil, and, as such, are of considerable interes [B - 11]. Asphaltenos provide very low
cracking yields and are of low economic walue, they are relatively high in undesired
heteroaloms (S. O, N), and they conlain heavy matals such as Ni and W, whith can poison
catalysts, They have been the subject of wide range studies 1o elucidate their chemical
structure but these studics have been only padially successful, pnmarly because the
asphaltenes exhibit significant complexity and some variability,

Solveni deasphalting process parmits praclically recovenng much higher heavier oils and
exiracts well the high purily deasphalting oil (DAQY) from atmospheric or vacuum residues, It
is well known thal asphallena and resing, in heavy ails ara the non ideal compasilions 16
upgrade. These are @ solubdity class of malenals that precipitate from the oils when
disturbing the solution egquilibrivm by 1he additives of selected sclvents al the same
condiions. Undesired metal containing and sulfur components are also removed during the
deasphaltling processes. [12 - 15]

The aim of our work is 1o develop deasphalting and / of demdlalalion schema by using
basic paraffinic solvent (n- pantana) with podar solvant M- mathyl pyrrolidone (NP}, In ordar
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1o produce deasphalled oil such deasphalled oil may be economically used in a catalytic-
Cracking process.

Experimental part

Feedstock: The vacuum pofroleum residues were oblained from Suver Petrolesm Co, and
have the characteristics shown in Table 2,

1-Deasphalting conditions: The vacuum residues wore subjected 1o salvent deasphalting ot
diffarant lemparstures 40°C, 80°C and BO°C using different n- pantane 1o residus ratio 3:1,
51 and 8:1 with polar solvent N- methyl 2-pyrrofidone (WMPjlo residue mtlo 0.25:1, 0.5:1,
1:1 and 2:1.

Deasphalting solvents: n- pentang and N- methyl -2-pymolidone (MMP) were used as
deasphailing solvents,

Deasphalting procedure; Deasphalting process was conducted in a bateh reacior which was
composed of a magnetically stirred autoclave heated by digital controller.

Predelermined quaniiflies of the feed mixtures were Laken into the auloclave and stimad
thoroughly for one hour 1o ensure perfect mixing, then allowed to setlle four howrs for
complete separation, The two phases were taken oul separalely, The deasphalled ol and the
asphall residue were recovered by atmosphenc distillation followed by vacuum distillation at
10 mmHg the product, was analyzed according to IP [16] and ASTM [17] standard methods,

RESULTS AND DISCUSSION

| Solvent deasphalting
Tabée [ 1) indicales the propeies of vatuum msdual oil under investigation,
Tha caasphaling process occurs at different temperatures 40°C, §0°C and 80°C using basic
n-paraifing soivent (n-pentane) at n pentane /résidue ratios 3:1, 5.1 and 81 with auxiliary
palar sobyent NMP at different NMPiresidue ratios 0.25:7, 0050:1, 151 and 2:1.

The data are reported in Tables (2, 3 and 4) and Figures. (1. 2, 3 and 4). It is well known
thal the lemperaiure is ong of the impenant vardables in the Bquid extraction processes.
Accordingly, it seems thal ther |§ an optimum (emparature range for any wsed solvent within
which il is desirable 1o operate. it is of importance 10 study the effect of vanation of
temparalure on the eficoncy of doasphalting process, n (hes study, the affed! of lempemiung
and solvent feed ratio on the quality of the product have been investigaled. In scope of
reducing the ratic of n- pentane used we siudy the effect of addition of polar salvent NBP Lo
tha n-pentane. Increasing the NMP ratio lesd 0 ncrease of ol yield and viscosily, conradson
carbon increases related to increase in viscosily, ihis may be explained by the transfer of
MMP and heavy hydrocarbons solubie in it to the n- pertane nch phase and it depends on Lhe
mitual solubility of the solvents and residue.

On the other hand, increasing the NMP ratio lead 1o decrease the asphalt yield.
It can be seen from Tables (2, 3 and 4) and Figures. (1, 2. 3 and &) that with decreasing

the temperature the oil yield Increases in different of NMP and n-pentane ratios, at the same
fima with increasing the temperature, selactivity of n- pentane increases which lead o

decrease the ol yield and improvemeni of &3 guality

Al lower temperature (40°C) and solvent ratio of n-pentane (3:1) n-pentana become less
selective and due to the co-solvenl effect of the oil dissolved in n-pentane. High yield of oil
was oblained bul with infarior quality
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This may be attributed to the presence of high molecular weight aromatic hydrocarbons as
indicated with high conradson carbon, high viscosity and high matal level it is found that al
iemperature of B0°C increasing pentane ralios from 3:1 1o 81 leads 10 increase the oil yield
and improvement of S quality . Il is clear thal the oplimumn conditions of deasphalted oil is
abtained by using n-pentaneé ratio of B:1 and NMP ratio of 0.5:1 at 60 “C.

Table 1] Characterizises of vacuum residue ablaned fream Suez Petroloum Co

Charscienislics Wacudm resdue
Specific gravity al TG 0593
Flash painl Crer 120°C
Confadson carton Residue 1875
Sufur consen Wi 4683
Asglatiens contant wi% 64
Mippm 194 5

W ppm 1845
Wrs'' ppm b1

Ceta J. 5o 2006, 30, 1-11
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Table I Propertses of the vacuwum residue afler treatment with |5 1) n-pentane o Gfferent temperatune and NMP rabas

n-pentane’ Resicks 5

Fiatia wol.

Trmperstune “C 4 &0 B

FabP Pt Q Q25 05 L 2 g 0.25 .50 1 2 i o 0540 i F.
Rl vol

Ol iedd % g 4 &0 anT 505 513 LI 28 H3 3.5 4.5 T 18 4 =1 249 3.2
Dansky al 20 LiktF] ] ol | O9XE | 08353 | G007 | 08182 | 09224 | 09250 | 0827 | 08280 | 09105 | 00121 | 9151 | 08103 | e300
ASTH D-1203

Viscosly af 100°C 53 A7 k] 102 124 & a8 ) a3 Lt K] 43 85 a4 o
o5 P

WesGosly ndex 44 g3 8 By i L5 84 53 a2 w ar L 5 . 7 16
Confadoon  carben 21 ar Bk 47 4 F B rdl | a a4 az 1.4 2 2T e 33
Wi

ASTM D183

{M1+%} ppm ASTM 154 - 214 r3 A a2 202 b =] 257 260 igz s . 207 m 25
D E11-48

Esphail yeld % g 8.5 6.5 48 4 43 i i) 583 62 50 55 & Ta Td i Fi] 655
Baftieg  poinl  °C 905 88 LTy A fa A7 & 51 i s 6 i A% &5 44
AS5TA 38
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Fig. (1) Ralation betwesn yield and NMPResidue at different n-pantana ratics val
18 o Residue Ratio vol 3.1
(k) Cof Residue Ratia val &1
{ead Cof Residue Ratio val &1
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Fig, {2} Comelation betwean MMP/Residue and viscosity a1 100, 51 at differen temperature
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CONCLUSION

The results of this study can be concheded that:-

= Increasing of n-pentana ratio and temperatura lead to increasing selectivity of the solvent
and impravement of the oll guality.

- In the case of decreasing of n-pentané ratio and temperature the ol yield high but its qualiy
infarior.

= Treating vacuum petroleum residues with n-pentans and NMP results in a deasphalled olf
with reduced amounts of heavy metals and conradson carbon, Therefore, the oplimization of
the deasphalting process may vary as a funclion of the conversion process applied 1o such
feedstocks, Such degsphalted oil may be economically used in a calalytic-cracking process,
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