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I Sviscosity, wax content, and ductility after a thin film oven test, should be considered.
Among these properties, penetration, which is a measure of the hardness of asphalt,
should be most fundamentally satisfied in order to use asphalt as material for paving
roads. Further, upon evaluation of the quality of asphalt, the wax content and ductility
after a thin film oven test are mainly considered. As such, as the wax content decreases
and the ductility after the thin film oven test increases, the quality of the asphalt is
regarded as improved.

[4] In the case where a vacuum residue is directly made into asphalt, a crude oil group

suitable for the production of asphalt is selectively combined and is then supplied into
a crude distillation unit, after which the separation temperature of the vacuum residue
is controlled using a vacuum distillation unit to achieve desired penetration. Further,
the other main properties may have dependency on the crude oil supplied into the
crude distillation unit. As such, in order to produce asphalt having low wax content and
high ductility after the thin film oven test, the crude oil group to be treated in the crude
distillation unit must be chosen appropriately. However, because the price of the crude
oil is a significant portion of the operating expense of refining plants, economic

benefits may be undesirably negated.
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sel ectively conbined and is then supplied into a crude
distillation unit, after which the separation

t enpl fdditich, dfredt Ipmduaﬁuuaﬁ the Yheliuen teSidae iito &lghphalitsi a3phalt suffers
a vacuumdi still ati.on

o HEEPT Sl o8 Rl Broctied bl PR BB bt g the vacuum
hadistilwanoéns ysedras talfeedstoaki of bigh-wilyprproedsdssuch asteydrocracking
cr Iﬁﬂﬁﬁhﬁh%gﬂsl ﬂtf% é?:ﬂl I%QI)I(ﬁdcecs)ﬁ?oéit ISl &I IEWQIIIQEI’X (}f(}elﬁﬁ%w Efpensive
af muumr@s pHuOﬁ lqw Vmcbw qpsEation of &ec\fagwlén dilstﬂlgﬁd@wnt {9 ensure

beth% EELTA 'aﬁbHaﬁeIthid‘iI'@_%ﬁd S UL I’Iﬂ%ﬁdaﬁﬁn NB't %001“%3996 d%scloses a
wever ecause e rrce. o

chosen .appropr.i ate
th@e&pd&gg arql%as&) éllt Bﬂ.}lg P. (\’Iaﬂ{unb]éﬁs 118 HI' %If al pherlc residue as a
opfeeddtocky expense of refining plants, econom c

b e n efé/{ %W% CIII sarﬁglﬁgls %IgiIeYatloS %? h% caI a[l%glﬁle %F 816 'vacuum

dire on o e vacuum I‘eSI
quegsidug uwbh &he disagf productipmdntosasphalty dmﬂhlmrga% stuldture of the at-

\e;%ﬁ%ﬁl s gﬁ?%ﬁcﬁtﬁ?{e\éﬁﬁg IIg‘I&(III?&ISgd'ISf Hsditgeet Er?aromatic resin,

is used f eedst ot

aﬁahﬁ@narfbtwée% l%lawwnééatrvewmwm% isgafized (yhgn the
c airabuﬁt o saiRAeds MG ah@ﬂﬁﬁhll’gﬁ Aytilas uﬁmrwthhxpﬁm Bdn fedt i9hchieved

I I I I
o o 1 atnoRrBiRg Septus A B ERe fredn® e 1% 4 Gty § Romatic and
t heesopuamé hight. Oporaggrinamt distilhatibhj sinceebmyatputdgabPoilland #id vaacuum
reﬁi%ﬁ? ére]sgﬁzg'gt%dg%)% %%ﬁﬁ)zge? IJIt?lg I%Iar'%II’o‘la’lpcé'Ilrglgel'gtures thereof, it is
r eélif@wét t9§elacm‘@é3dmcwﬁe the @]noweta mqrreatlmand pesin ingh¢ ¥acuum

?gi;é?iélgg Firdhd t‘B@ pBint bf‘@ie&rﬂﬁ%&éﬂenﬁ&a{l Wbt iR brder o ﬂﬁI‘rWé‘@he wax

Lnt re pro uction intq
t hePTEETE ﬁ%@ ety afg%rlfr Ht Aeendestyeraust g‘er%éﬁn&@IeStﬁI?&“e of the
V agatuin residekiicanhn6t e dpgsddnQhe erudablly ate, an aromati c,
' and afihalt ne. As such, it is known that a | ow

resi.n,
ilﬁ‘aﬂﬂéﬁfo nyenypReq when the anount of saturate is
I oTeeﬁﬂléd]apergﬁl ductility after a thin filmoven

I's achi eved when the anounts of saturate and )
as phhpadirgetoghe present amvention intensive andghompgheasparclapg high quality
I esdpRale hfd PrefitatidiPRBhAS 1HErBof cairidd Gt b the preda€invBfors aiming to

vacuum as oil and the vacuu
avoid thge problems encountered upon direct production of a vacuum residue into high

quality asphalt as mentioned above, resulted in the finding that a solvent deasphalting
process is used to produce pitch having a controlled chemical composition, which is
then mixed with a typical vacuum residue and a similar light petroleum distillate, thus
producing high quality asphalt having superior wax content and ductility after a thin
film oven test.

As object of the present invention is to provide high quality asphalt having superior
wax content and ductility after a thin film oven test.

Another object of the present invention is to provide a method of preparing such
high quality aspahlt.
Technical Solution

In order to accomplish the above objects, the present invention provides high

quality asphalt, which contains pitch obtained by subjecting a mixture comprising a
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With reference to FIG. 1, the vacuum gas oil is subjected to hydrocracking and fluid

catalytic cracking and thus refined into kerosene and gas oil, and gasoline, and the
vacuum residue is directly produced into asphalt.

[17] However, asphalt according to the present invention contains pitch which is
obtained by mixing a first petroleum distillate including the atmospheric reside
produced using the crude distillation unit with a first vacuum residue produced using
the vacuum distillation unit and then subjecting the mixture to solvent deasphalting
(SDA). Preferably, in order to control the penetration, the pitch is mixed with a second
vacuum residue and/or a second petroleum distillate, thus obtaining asphalt. The
asphalt thus obtained has excellent wax content and ductility after a thin film oven test.

[18] FIG. 2 illustrates a process of preparing high quality asphalt of the present
invention. As shown in FIG. 2, the first vacuum residue produced using the vacuum
distillation unit is appropriately mixed with the first petroleum distillate including the
atmospheric residue, after which the mixture is subjected to solvent deasphalting,
leading to deasphalted oil and pitch. The deasphated oil is refined through hy-
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S O{)f}iﬁffﬁl SRRAPR 2?ﬁa.tif.lls}glsed. Further, in order to control the penetration of the pitch,
the use of C3~C4 paraffin solvents or mixtures thereof is preferable. In addition, the
yield of the pitch, which varies with the ratio of the atmospheric residue and the
vacuum residue as the feedstock and the operation conditions, typically falls in the
range of about 10~90 vol%. When the yield of the pitch is high, soft semi-finished
products having high pitch penetration are obtained, and the properties of the
deasphalted oil are improved. When the number of carbons of the solvent is low and
the operating temperature of the solvent deasphalting process is high, the yield of the
pitch is increased and thus the absolute amounts of aromatic and resin are high.
However, if the yield of the pitch is too high, the standard for the penetration of asphalt
products is difficult to satisfy. In addition, a light distillate is present in a large amount,
and thus, ductility after the thin film oven test may be deteriorated due to the
promotion of oxidation upon the measurement of ductility after the thin film oven test.
Consequently, it is important to appropriately control the yield of the pitch depending
on the properties of the feedstock of the solvent deasphalting process.

In the present invention, the solvent deasphalting process is preferably conducted at
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t he sol vent
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Distillation, D2887

IBP 297 454 266

5% 365 514 339

30% 463 597 438

50% 535 647 488

70% 623 0699 539

090% 604

95% 633

FBP 750+ 750+ 699

Recovered, % 91.7 83.0 100.0

Specific Gravity, 15/4 0.9757 1.0293 0.9177 1.0514

Conradson Carbon Residue, wi% 10.73 2334 0.99 25.68

Chemical Composition

Saturate 45 0.7

Aromatic 61.8 66.4

Resin 13.7 152

Asphaltene 200 17.7
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AR, VR, DAO and Pitch in Sol vent Deasphaltl ng [ 28] Mbde

for & ,Lnvention [29] A better understanding of the
able 4 . . . .

present “I'nvention may be obtained in Iight of the

f ol | Bwipagice pENP and RitcheVixad dsphalt: 64 Pitcho i | | ustr at e,

but are not to be construed to |imt the present

invention. [30] Exanple 1 [31] A feedstock conprising

t he at nospheric residue ((ARAspaad t hePichdvbedim rEsditdusér High
(VR) having the properties shown injAkaiil e 1, |Qaaboedphalt
a Wiliih@ovatty 0 of 180 11} was subjefted to sglvent
deagphal ting under the cqHli tions shown in Table 2
belguy, thus produci ng degsphal ted off2iand pitlch. The
resgthisg are shown in Tablie 3 bel ow. jifh order
Penetration at 25°C, 0.lmm 70 64 60~80
Softening Point, T 482 48,6 Min47
Viscosityat 60°C, Pas 213 2] Min 180
Wax, wi% 187 149 Max 1.8
Ductilityat 15°C, cn 63 105 Min 100
Chemical Composition
Saturate 4.5 23
Aromatic 618 66.9
Resin 137 M1
Asphaltene 200 168
Example 2

A feedstock comprising the atmospheric residue and the vacuum residue having the
properties shown in Table 1, mixed at a volume ratio of 18:11, was subjected to
solvent deasphalting under the conditions shown in Table 5 below, thus obtaining
deasphalted oil and pitch. The results are given in Table 6 below. The pitch thus
obtained was mixed with the vacuum residue and then with the heart cut vacuum

residue to control the penetration thereof, leading to asphalt. The properties of the



to control the penetration of the pitch thus obtained,
a heart cut vacuumresidue was further added, | eading

wo oaephed t . The properties of the asphalt thuBCI/KR2006/002845
obt ai ned are shown in Table 4 below [32] As is
apparent from Table 4, in the case where the asphalt
wagsphile fhas eBtaiifidag: §HWnﬂhtIlee7l§eldikad hi gher anounts of

aro tlc and amount. of saturate tha
M7 CooBsof koL RBORENE T s BARal BORRY 4 e 35K R Gasccfifipmed o
r ebawetdacplityciftera this fihyg osen estuthan wiissupéricrtto drat ohasphalapaduced
th ue S WBXdi ent and
hlgﬁmgh%?? Hﬁ“eéll ter illtﬂL ﬁﬁ%qg%%agewﬂ tesfl&gsi)ul d be
[48] produced. Since the penetration of the asphalt was
[49] Iovxﬁmfﬂgysabout 6 thaﬂ t hat gf t he vacr:]uEm resi due, the
asp t.conprjsin e pitc C i gher ductility
[50] 4t t ef-0 d‘flﬂ’i‘m"fjf qlYﬁ%Bi?S?F %]%gu%%gpggbrecti on of the
[51] penetration. [33] Table 2 [34] Conditions of Sol vent
Deasphal.ting: 61%Pitch [35].[36][37].1T
Fediedof _Sol vent Deasphal ting and PriéiH&E§lawlos
Pr¢fdiveatt : 61% Pitch [39][40] [41] Tabpec4 [ 42]
Pr }m@m&;@,w of VR and Pitch-M xed Asfphal t: 61% Pitch
[4fF|ms_ ad 9] Exan'pl e Z [46] A Teeggt ock conprising

: Rﬁem R EERT SR 1 riPed e due T
[52] ratio of 18: 11, was subjected to
[53] Table 6
[54] Feed of Solvent Deasphalting and Properties of Product: 70% Pitch
[55]
Feed DAO Pitch
Specific Gravity, 154 0.9888 0.9089 10385
API Gravity 11.60 24.18 475
Nifrogen, wppm 0.34 0.07 048
Sulfur, W% 3.84 203 4.70
CCR, wi% 15.86 0.29 23.13
Nickel/Vanadium, wppm 33.5/%32 Trace/Trace 40.5/1294
D2887, C
IBP 291 259
% 376 332
30% 512 428
0% 588 475
0% 660 523
90% 391
95% 623
FBP 750+ 699
Recovered, % 88.7 0995
[56]
[57] Table 7
[58] Properties of VR and Pitch-Mixed Asphalt: 70% Pitch

[59]
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As descnbed hereinbefore, the present invention provides high quality asphalt

containing pitch and a method of preparing the same. According to the present

invention, the operation conditions of a solvent deasphalting process are appropriately

controlled, such that aromatic and resin components contained in an atmospheric

residue and a vacuum residue can be distributed to the pitch, and as well, a saturate can

be removed. Thus, compared to conventional methods of preparing asphalt using only

the vacuum residue, the wax content and ductility after a thin film oven test can be

further improved.

Although the preferred embodiments of the present invention have been disclosed

for illustrative purposes, those skilled in the art will appreciate that various modi-

fications, additions and substitutions are possible, without departing from the scope

and spirit of the invention as disclosed in the accompanying claims.



the vacuum residue, the wax gpntent and ductility
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[11]

i nvention have been disclosed for illustrative
pur poses, those skilled in the art will appreciate

that various nodi ficati . itions and

substitutions are possi bl(ciaxlmﬂout departing fromthe

Z g gge A"lﬁl ﬁ@ddh:t}t as‘bﬁaﬁ Bénthil "ﬁlﬂcH rlh@§1téh §éiﬁ§§l§’cﬁmb&‘ bﬂf Q@OJ ecting a
n'pa clai ns ai s ali

cont ai Bt areﬁpmﬁsmgﬁgﬁﬁﬁ YaeR Iaé?%@e&%aaafﬁétcp%{?l Sl dSitlate, which

subj ecisilipgted thiinxhé V& utmpsidsd a@ s highsdmotmesofarérasti cat@ resin, to

and a firs eumdlstlllate which is lighter
t han t%é %%é@ﬂ?ﬁfi‘rﬁéﬁ ‘due and has hi gh anmounts of

ar omat The asphalt ecionding cs_lmtrvhmhed@asmhgl mago of B vatimm residue
asphal fotﬁégé’cﬁﬂélﬁﬂdf Bll&ﬂe"i‘é [(?1 Wegrein a mxing ratio

of the vactum resi etroleumdlstlllatels .

10- 90 Weessppalf acméil@&mﬂmn ‘acfp phericapprising [agpeAnd vacuum residue, a

f ur t hegecomipétickiuid dﬁuﬂ@cé Q01 G MGb BF IR SEWHR vadufif éitkhe and the
petr ol euglchI stillate a mxture of the second

vacuuni¥ B‘?}'é)l%ﬂ’i‘adisﬂlé Eecond petrol eumdistillate.

[ 4] ThEheasphalt hccacding tbi clgint h whendimthe firshpateileunt distillate comprises
fslelr 22 i %{3&{59 b e%ke%itﬂ'érh eS &{Sgggéﬂsﬁ?lﬁ% 8k aA St?fﬁ)tsgﬁ)é%% res1due a heart
resi dueut vacm@agas @ and/ a@hmwglafswr ﬂuld camhdlcacrsctkmg y 0| |

for fl 'Phéjas?ﬁ(&l@hé@oi‘cﬁ ;f@&!ﬁhﬂ@, -wherdin ThEscBSRNtfoleum distillate

according to claim wherein the second, petraql eum
di sti | PERRIsEHAJFasE @R° srleqtedbizem dhesromp gensisiing b AR afRospheric

group eeidsé Sathe@ﬁ caf va'wumtgm Sﬂj‘@fdl at?sliiﬁ‘ﬁ bil 6, ﬂlﬁd baalyhc cracking.
cut v

Cot al o THS AR acbonting Wiy | WtekeiR ihe it Hap Hsfemation simfer to
1, whetabnosttheesapietashohlawepthae thaa bf the vacuunh sasidue.

|
Fost qu mytfada Brefiithg et UL bepfil b %4 s i, Rt
asphal @or@gmrm apdrydipiillation apd wpguus) d\lgtl m@pr CE# Heyum

di sti | feafdu®forandin/gepattich stthé hahhRNhé eRiodddES tRe pitch obtained

vacuum
by subjecting a mixture of a first vacuum residue, produced through the vacuum

distillation, and a first petroleum distillate, which is lighter than the vacuum
residue and has high amounts of aromatic and resin, to solvent deasphalting.
The method according to claim 7, wherein a mixing ratio of the first vacuum
residue to the first petroleum distillate is 10~90 wt%.

The method according to claim 7, wherein the solvent deasphalting requires a
solvent selected from C3~C4 paraffin solvents and mixtures thereof, and a yield
of the pitch is 10~90 vol%.

The method according to claim 7, wherein the solvent deasphalting is conducted
at a pitch extraction temperature of 43~93°C in the presence of n-propane or
115~150°C in the presence of n-butane/iso-butane at a pitch extraction pressure
of 30~46 kg/cm’g, and the pitch produced through the solvent deasphalting has
penetration similar to (almost the same as) or lower than that of the vacuum
residue used in the solvent deasphalting.

The method according to claim 7, further comprising mixing the pitch with a

second vacuum residue, a second petroleum distillate, or a mixture of the second



residue for use in preparatipn of the asphalt, the

nmet hod using the pitch obtained by subjecting a
woroortaef a first vacuum resi due, produced tPCDERR006/002845

the vacuumdi stillation, and a first petrol eum

distillate, which is lighter than the vacuum resi due

and hagachugheddimiuaridshefecond peddleuradiktifiee N, to sol vent

d h i ng. h h ' l.ai . .
BN T TR R A—

t he fiatdeaspene slestad foirs thd gravmpconsistifg O0amatdospldricTesedue, a heart

t hod i . i - i i .
doaspht VAL B8 dif ofh Fufinl ol MOPREILldI I, )
[13] par af f The Bethed aceording torelainy 1 bswhareip dlas secepdipeirojguan disiHate

the pi¢gifprises 40e29 oﬂ@ée%cte{cﬂ-ﬁ)&)m-ﬁli@grﬁﬁﬁg bexhisting OF 8h BEndspheric
claim?7,. wherein the sol vent. deas ﬁa tl?%@éf. onduct ed ki
at a piebidRe.AheRE Pt HeUPm RIS il a1 ey, gl dorcyid] catgly tic Cracking.

presence of n-propane or 115~150C in the presence of

n- but ane/i so-butane at a pitch extracti on pressure of
30-46 kg/cm g, and the pitch produced through the

sol vent deasphalting has penetration simlar to

(al nost the sane as) or |ower than that of the vacuum
resi due used in the solvent deasphalting. [II] The

nmet hod according to claim 7, further conprising m Xxing
the pitch with a second vacuum resi due, a second
petroleumdistillate, or a m xture of the secondvacuum
resi due and the second petroleumdistillate. [12] The
nmet hod according to claim7, wherein the first
petroleumdistillate conprises at |east one sel ected
fromthe group consisting of an atnospheric residue, a
heart cut vacuumgas oil, and a slurry oil for fluid
catal ytic cracking. [13] The nethod according to claim
11, wherein the second petroleumdistillate conprises
at | east one selected fromthe group consisting of an
at nospheric residue, a heart cut vacuumgas oil, and a
slurry oil for fluid catalytic cracking.




