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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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invention. As shown in FIG 2, the first vacuum
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However, if the yield of the pitch is too high,
standard for the penetrationsof asphalt
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1 [ &7 —Properties of AR Vg DAO[aRd Pitcleg n SOl vent
Deagphalting [Z28] AR VR Prtglwr N enj4314% 0. 27
0.4%04. 06 0.52 Sul fur, 3321 4.187 220 4499
N ck@¥anadi wn, w m 24, 3(/] |36, 8113598 Tracerace
4511086.9 Disillalion_D2387 604

95% 633

FBP 750+ 750+ 699

Recovered, % 91.7 83.0 100.0

Specific Gravity, 15/4 0.9757 1.0293 09177 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




| BP 297 454 266 --- 5% 365 514 339 30% 463 597 438
535 647 488 7(W _ 623- 699 B39 ~mm 90% 604 95% 633
FBP 7504- 750+ 699 Recovered, %91.7 83.0 100.0
WOhMOT/91ES8G avi , 15/ 4 0.9757 1.0293 0.9177 1. ®STAR2006/002845
Conr adsonCar bonResi due, . ; a% 10. 73 23. 34 0.99 25.68
Chemical Crnnlwsition --- ~~ Sahrrate 45 0.7
Ar oMindecfoiithe BG#ntieesi n 137 152 As Iraliene 20.0
20117, Rol0 SRR L FTRAONATREAR. oA L O
i nvieHewing emplbsavvb@h atersetiforth to jliystratefout are not f@lhe@mmaﬁrged to limit
exafPpRsenthtiveiticl, € set forth to illustrate, but are
[30]not to be construed to limt the present invention.
[ 30] fe 1 [311 A feedstock conprising the
[31] at nospvfiedstock esnmiseng(thdtmmsphetib eesidue (AR) amebthe vacufiviRpsidue (VR)
h aVﬂaRlﬂlgttHee?r%&ﬁ&f %’oﬁ i ‘i‘%‘l@ 1l lﬂgéé bl a?vd;i'lum@}atf%%f 38:1%, was

vol une °r at

deaspiested Fmﬁlwaé?asmh@@r@mgt%?@d&mmqw méft@bl@ 2below, thus

b el ﬁf)ﬂucﬁr@&asﬁhﬁ@éﬂﬂﬁl 4 pieRSTHeakdu@sl arishowi th PAblE R beldWEIn order
sults

re shown. i n.Tabl.e bel ow. I n orde to .
CorPrebRrdti eafERion dr B Bin s ShRtied {hell G vaghfngesipe was
heaurthenaddeds dnadime teaspiiale Tha propetiies hethe asihelt thus @htdined are shown
to lﬁS[g_BféMtbelou;]e properties of the asphal t thus

obt ai are s |n Table 4 32] As is
[32] appar&ﬂs aPP"dﬁ‘ft[%%?Hr Table 4,1 tfterrésw f‘ere %@F@ha{lwsa’gmdtusmg the
waspifch£ip badtd ghes iamguits ef arpmitdiand fesinadd higyree amaomiof saurate than

f ' .
© bR ERbvefithal SEhY, Blina bSHHihe AEBRYeKuctROE] fine o
vac\ighym @nﬂﬁpnmnﬁdv@ébu&mghu@u ty yabaltpavinedow| wastqostent and
unitigh a&uﬁhglmr RitIGR fifid kéd %st&:&@tlﬂietpr&ﬁ‘éém Girlce Mhe\WNetration of the

cont h.duc m
cont St i BBt hmitie & bR eauindeidic, B Ghtal pgmerising
as phepitchimd mlmhénglby dedtidityt af@er @ lkam fidth averotesttupen vercastiom of the
re ldbeatiohne asphalt conprising the pitch had nmuch

her ductility after a thin filmoven test upon

[33]correﬁhl"o% of the

[34] Conditions of Solvent Deasphalting: 61% Pitch
[35]
Feed ARVR (18/11 val)
Solvent Propane
Pitch Yield, wi% 61
Presstre, kg/ciig 45.7
Temp. of Asphaliene Separator, T 83
[36]
[37] Table 3
[38] Feed of Solvent Deasphalting and Properties of Product: 61% Pitch

[39]



penetration.

Deasphal ting: 61% Pitch

[33] Table 2 [34] Conditions of Solvent
[ 35y Feed ARVR(B/ 11 vol.)

Sol vent Propane Pitch yield w% 61 Pressure, kglrnrg
WAK2007/0TFEG%p. of As hal t eneSeparator, C 183 [ 3BLT[KR2P06/002845
Table 3 [38] Feed of Solvent Deasphalting and
Properties of Product: 61 % Pitch [39] 7 WO
20077017168 PCT7T KR200&4002845Dkeed DAO Pithch  Specific
G algpetint Grahipizk 0. 9888 [@s@177 100514 APl [i@avity 11)60
22. B91GEi8 N tragcrting ppm 0234 0. 06 0)352
Sul ot 908 3. 84 2. 20034. 99 COR W % 15/085 0.99 25.68
NMelseddradl um Na n 33345/ 932 Te@cer Tracedm5. 21136. 9
D28&TR, wiYC | BP 291 2661586’ %40 B¥% 339 3018 512 438
50%NeRBYak88n, wip®% 660 [B3%2 901/Th@TEG4 9P98/688 FBP
7502899 Recovered, %88.7 100.0 [40] [41] Tablel4
[ 42]BPPr operties of VR9Nnd Piti@é M xed Asphalt: 61%
Pitgh [43] VR(Asphalli®® PitchiB¥ xed
; Co#b t i onsf or1-Ugh {512 438
50% 588 488
70% 660 539
90% 604
95% 633
FBP 750+ 699
Recovered, % 88.7 100.0
[40]
[41] Table 4
[42] Properties of VR and Pitch-Mixed Asphalt: 61% Pitch
[43]
VR (Asphalt) Pitch-Mixed Conditions for High
Asphalt Quality Asphalt
Mixing Ratio, vol %
VR 100
Pitch 823
HCVGO 177
Penetrationat 25°C, 0.lmm 70 64 60~80
Softening Point, T 482 48.6 Min47
Viscosity at 60°C, Pass 213 23 Min 180
Wax, wi% 1.87 1,49 Max 1.8
Ductilityat 15°C, c 63 105 Min 100
Chemical Composition
Saturate 4.5 23
Aromatic 618 66.9
Resin 137 141
Asphaltene 200 16.8
[44]
[45] Example 2
[46] 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



_As halt Qality salt Mxing Ratio, vol % VR 100
Pitch 82.3 |11CVGG 17.7 Penguationat25 C. 0,1mm 70 64
"60--80 Softening- Point "C 49.2 48.6 M n 47
W@ 2086¢61468at 60' C, Pa s 213 221 M n 180 Wax, WCTHKR2806/002845
1.49 Max. 8 Ductility at 15 C, ciii 63 105 Mn 100
Chem cal Conposition Saturate 4.5 2.3 Aromatic 61.8
66. @phalitbusobigned arg shownngJiablet/ehedow.0. 0 16.8 [ 441 [ 45]
[47] ExanpAgisappA&it fdn Tﬁﬂé‘?,Qﬁi‘asg)ﬁﬁlp lepArB@udiReth pitBs WReEdnfirmed to

resi due and the vacuum resj du avi ng t he rpertijes
ot HCHRGERE 2 IR B v st o iamevinior & R of geoplt roduced
wasfrem itheaataon tesidus ohdee thie sl ppheatatipm gonditthas. t he

[48]conditi ons shown in Table 5 bel ow, thus obtaining
deasphalted oil and pitch. The results are given in

[49] Tabl eT®l&2| ow. The pitch thus obtained was nixed with

[50]t he V@siditionk 66 56luent Dedsphking IOk Pirdte heart cut vacuum

[Sl]resn due to control the penetration thereof, |leading to
asphalt. The properties of the 8 WD 2007/011168
PCTJFKIRZ0067/ 002845 asphal T t hus obt pnedisare) shown 1 n
TabSSieg? betow {477 AS TS appar ent @M Tabl € 7, the
asp —prepared—usinyg—the pitch confTTIEd 10

h &Y}ﬂf‘iw%-i-” Af t .okt Rt —f it AR A A —F R N Sy

av gt Hry—arr e ar T Moy en rest—rnatTwas
sup RSYPE RIS t hat af asphalt pr ndnmfﬁ' fromthe vacuun
r es|Temper! Aspheliene Sepatier, Sane penetrati oni®onditions. [48]

[52][49] Table 5 [50] Conditions of Solvent Deasphalting:
70% Pitch [51] Feed APJVR(I1811ll vol.) Solvent Pro e

[531Pi tchlaple® d, twh 1 70 Pressure, kglnlr, 45

[54] Feed of Solvent Deasphalting and Properties of Product: 70% Pitch
[55]
Feed DAQ Pitch
Specific Gravity, 15/4 0.9888 (.9089 1.0385
API Gravity 11.60 24.18 475
Nitrogen, wppm 0.34 0.07 048
Sulfir, wt% 3.84 203 470
CCR, wi% 1586 0.29 23,13
Nickel/Vanadium, wppm 33.5/93.2 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 99.5
[56]
[57] Table 7
[58] Properties of VR and Pitch-Mixed Asphalt: 70% Pitch

[59]



[60]

[61]

Tenp.
[ 54]
Pr oduct :

N ¢
D28B7,
588
Rec
Pro
[ 59
Pi t

Feed of Sol vent
70% Pi t ch

of haltene Se a ator,

C 88
Deasphabti ng and Properties of

[55] Feed DAO Pitch Sific

Wa 207881681514 0. 9888 0. 9089 1.0385 API
24.18

[52] [53] Table 6

Gr aviPCJ/KRROG()02845

4,75 N trogen, to 0.34 0.07 0.48 Sulfur, W%
3.84 2.03 4,70 CCR w. % 15.86 0.29 23.13
eVanadi um u m 33.5793%R l7f ng S|PREMAL. %nﬁfhonsforlﬂlgh
"C IBP 2291 259 5% 6 333 | 30% 51 i Qséﬁa;t
S48 Y188, 7 99. 5 [g,@% [57] Mable 7 [58]
ties of VR and Pitch-M xed Asg% 70% Pi t ch
WD 2007/ 011168 PCT/ KR2006/ 02845 VR( Asphal t)
HeViPxed Asphal t Condi t] onsfor| 4fgh Qaal i tly
g R o VO R 1005500 Pricip oS
Pkt 48 2 48 M n 47 %A scosity MNBoc,
Vispogig at §4 P n 180 213 194 Min 180
Wax, wi% 1.87 149 Max 1.8
Ductilityat 15°C, cn 63 145+ Min 100
Chemical composition
Saturate 45 24
Aromatic 618 62.6
Resin 137 185
Asphaltene 200 16.5

Industrial Applicability

As described 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.



Wax, w/% 1,87 IRO Max 1.8 Ductility at 151C as 63
145+ Mm 100 Chem cal conposigti on Saturate 4.5 24
Aromatic 61.8 62.6 Resin 13.7 185 Asphaltene 20.0

WiB2087/011§ust ri al Applicability [601 As descr iPE@&EKR2006/002845

[1]

[2]

[3]

[4]

[5]

[6]

[71

[8]

[9]

[10]

[11]

her ei nbefore, the present invention provides high

quality asphalt containing pitch and a nethod of

preparing the sane. Accor@g g § the present

i nvention, the operation conditions of a solvent

deasphai high guplity esphelt aomaiamgroph,ithe pitop begngrobtapaddy, subjecting a
such t haknRt QRS st gB st BRI FQIRRAGH b Firg 9@&&&&1@ distiflate, which

an atmpspheri¢ residue and a vacuum resi due_can he
di stri Bﬁf@&ert%a”c the V?)?“PEHeSIQHFoafﬂgl gh amgugtgp{,ﬁrg{n@tlggw resin, to

be rerrrsmbzdntdéh@altmgn'pared to conventional nethods of

2P Rl L o AT Sl s
can be tth@rReﬁekumrﬁ@i%l@@dS 1-99wth-t hough the preferred

enbodi n@Rty §pf>lﬁit aE&lﬂdlﬁ% S@Hi 1, e cOMpAaNEa BRBAd vacuum residue, a
di scl osed ative tho e skilled in

illus
the. ar Povgndpeliplsrn drstliate, LR ﬁ@e 550 VA pgidiee and the
addi ti _csn@ndmdtrelatustdlslnllaueons are possible, wthout
dopar t 13 AT RAE P BainTIRRE e RE 1 YRR Lompriss

as disc cconpanylng clains
2007/ oﬁ?e%; ope-yelegtehin@n deRsaep eansisting ofjamatmosphelic residue, a heart

q gal it )Cuﬁﬁa&hﬂlhtbgaﬁl Giltadd aish@ryilt fohfluid hEtaBﬂtlf: efhchﬁg ng

obt al n n Xt ur e

VacuumequleS| Uie{ agn &lng%) aal Eev¥hr% eum | S |pF€ Fum dlﬁhatﬁ

i s | i geomprisdsahlepsiong a‘ﬂ@ﬂ!ﬁ?ﬂ it groumepnisiaingwign atmospheric

3”0 u nthsres(?&ueaﬁ ﬁé'%{ duf vaRdm! B3 b{i  anldQ sllgi%J NAS L flulld catalytlc cracking.
easp e a accor.din 0O Cl al

wher ei 21Lh§ aﬁ&?i lqr;flg & égmf Lé’v Rezein, it glé Lmnelfaélop fyignilar to

pet r ol dalmodi the sehheaise of bwkDthan that 86 the SjculieresidyEhal t

accor di 0g, by gd%k ﬁf.‘eglir}ng m%&&ﬂy %spﬂﬁ{ (':og;t i ?Pﬁtfq’g Q&H?rlsmg

vacuum r esi etr eum
ni xt ur eopducting caide disallafion @eﬂwva@gmh&tﬂhﬁan torpsoduge @ yaepum

pet r ol qbyidd fof mdelua @parbﬂ&n dihge a@aslaltmedlastﬁ@a @dimgthe Qitch obtained
I st

compr | e UgEFeh bttt of Ehr TichmmPia Fodhted ffoueh the vacuum
consi stdistidlagdn, and afirsd petiadetine diselitel Uﬂfhlclals tightet thaw the vacuum

vacuu mrgﬁéueoinh ,haéﬁl Qm%hﬁ’cg b aernLttlJ &d rfaélﬁ' itd S&l%lﬁ |d¥§sbﬁalt1ng
crackin sphal t . according to. cla,m 3

wher ei e alag% wheg?lmau%ef@g r@&?ﬁfrth%@’é?t ¥icuum
| east &e@dmﬁbﬁtetf&dt pefroltuinhdistiilaeup 1690SWt93.i ng of an

at mosp hﬁ{elrﬁethod 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



resi due, a heart cut vacuumagas oil, and a slurry oi

for fluid catalytic crackingy1 [6] The asphalt

according to claim1, wherein the pitch has
WEHETP1dLG8on similar to (al nost the sanme as) PEA/NR3(E6/002845
than that of the vacuumresidue. [7] A nethod of
preparing high quality asphalt containing pitch,

conpr i siaggpm eesidde and thg senond petgilenm disallaten and vacuum

[12] dlr 2 t Ialr gl?fem(%@‘atcﬁgrﬁ%‘w Cﬁ?ﬂ ﬁfﬁ%ﬁﬁ@%ﬁ%ﬁﬁ%ﬁﬁ)&ﬁnﬁﬁﬂla& comprises
u
bt oy nehleathpie st Sed I T 4o ChreisORE o AharBpseh i oe, a heart
reS|duemtmeWMQﬁdoﬂhmdaghnymdibaﬂmdmmaumsbukhagJon,
[13] and a fThr Shetidd a[c% ég bl gi %lfer%}(\mﬁ(‘sgcdnﬁ #efrgll&{uﬁrdistﬂlate

than the vacuum resi’due an anpu

ar omat iS@MRFsesag lepst ong selecied o t@eﬁ@%@wm off ag)atmppheric
net hod ragdue] 8 hegt dud vadudin'gas oil i@rassluiryeoiliox 101 dagdlytie cedcking.
the first vacuum residue to the first petrol eum
distillate is 10-90 wt% [9] The nmethod according to
claim?7, wherein the solvent deasphalting requires a
sol vent selected from C3-C4 paraffin solvents and

m xtures thereof, and a yield of the pitch is 10-90
vol % [101 The nethod according to claim?7, wherein
the sol vent deasphalting is conducted at a pitch
extraction tenperature of 43-93C in the presence of

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

n- but ane/i so-butane at a pitch extraction pressure of
30-46 kg/cnRg, 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. [1l] The

nmet hod according to claim?7, further conprising m Xxing
the pitch with a second vacuum resi due, a second
petroleumdistillate, or a mxture of the second 11
WD 2007/ 011168 PCT/ K 82006/ 002845 vacuum resi due and
the second petroleumdistillate. [12] The nethod
according to claim7, wherein the first petrol eum
distillate conprises at |east one selected fromthe
group consisting of an atnospheric residue, a heart
cut vacuumagas oil, and a slurry oil for fluid

catal ytic cracking. [13] The nmethod according to claim
11, wherein the second petroleumdistillate conprises
at |l east one selected fromthe group consisting of an
at nospheric residue, a heart cut vacuumgas oil, and
a slurry oil for fluid catalytic cracking.



