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FI ELD OF THE | NVENTI ON The present invention relates to a nethod for

enhanci ng aéalaﬁ; 61 product properties. BACKGROUND OF THE B?y,ﬁgﬁﬁbgﬁl‘ﬁhere S
a continuing need for enhancing the volatility and flash o certain
distillation residues, for use to neet ?pecificatfons for roofing and
paving asphalts. This should be acconplished w thout degradation of other
desirable properties of the product asphalt. Applicants' invention
addresses these neeqsETHOMOREREANENGVSPHANTARCPERIIESNt of the

i nvention provides for a netnod for enhanc- I ng asphalt product properties,
particularly flash and volatility. Beneficially the resul ting asphalts are
nor e usefulggﬂ¥iiziii§§£y§&§§£gggsroof|ng materials or paving materials
wher ei n asphs F as. the bondi ng agent. The present
“invention may conprise, consist or.consist essentially of the steps or

el ements di scl osed herein and nay be practiced in the absence of ‘a
limtation not d|sclWhepnasnnequmnnddaERkEEnEﬂSﬂﬁbPﬂMmmdlgamﬂmk%wwvhEB
Figure 1 shows,an enbodi mrent of codistillation process of this invention.
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BACKGROUND OF THE INVENTION

Thereis a contihning need for enhancing the volatility and flash of
certain distillation residues, for use to meet specifications for roofing and paving
asphalts. This should be accomplished without degradation of other desirable
properties of the product asphalt. Applicants’ invention addresses these needs.

SUMMARY OF THE INVENTION

An embodiment of the invention provides for a method for enhanc-
ing asphalt product properties, particularly flash and volatility. Beneficially the
resulting asphalts are more useful in the production of roofing materials or
paving materials wherein asphalt is commonly used as the bonding agent.

The present invention may comprise, consist or consist essentially of
the steps or elements d1sclosed herem and may be practlced in the absence of a

hmltanon not dlsclosed as reqmred
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows an embodiment of codistillation process of this

invention.



-2 Figure 2 is a boiling point distribution plot of liquid volunme (LV¥% on
the x-axis versus tenperature (C) on the y-axis for codistilled Cold Lake

crude plus Heie® (A), Cold Lake 229 pen neat (B) and Huyepmuseat77(£); and
shows the unexpected enhanced effect on the front end boiling point of
cedistillation in line (A). DETAILED DESgRI PTI ON OF THE | VENTI ON The
production of certain asphalts such as paving asphalts for |low tenperature
applications and roofing asphalt flux requires a soft asphalt, typically a
200/ 400 penetrati on gFigdmZ.iseawbtziﬁngﬁdmtdishﬂmfdoarplmlmiﬁgﬁgl@eU-L\Z%’bsi ty of
about 500 to 1500 centi stokes (cSt 1000) .. Thereaf t.er. phal ts
may be di r ectOByngZzAX1s WrWWQg@BHP?@?% Y- i@ﬁoﬂgﬂlegfﬂ@&aﬁged

(e.g.. Wth ReideTnd 254 ﬁvgiGgAﬁftcﬂ@Laﬁe 995! pé AER\(BS SV GOIritht ()
treatment to ne required speciftications Tor roofing applications. A
feature of aspdahows theaaexpecdied éntmnced effestionsheafrontepdcbailing point of esi dua i s
that they often, hzive an unacceptably low flash point, typically bel ow

265C, and un&odispllapen g (Adass | oss, typically greater than 0.5 to 1 wt %
upon heating to 163C for 5 hours, such as in a Thin Film Oven Test. These

deficiencies in flash point and mass |oss typically occur in soft paving

asphalts (e DETAREDIESCRIPRON QFTHEINVENTHONgr ade; al so desi gnated as
AC-5 or AC- 2.5 for viscosity-graded asphalt in the USA). For exanple,
t hose asphalts made from crudes such as Col d Lake and Ll oydm nster, which

gﬁ\slfr ?bm iggn Zﬁghﬁ! ;ﬁ?ﬁe HRIALERSN 6f dRtahthdphaits Qlﬁ@as patmpeiphaltd fof fow©! Nt
temperature applications and roofing asphalt flux requires a soft asphalt,
typically a 200/400 penetration grade (pen at 25°C) or softer and having a
viscosity of about 500 to 1500 centistokes (cSt at 100°C). Thereafter, these
asphalts may be directly used in paving applications, either neat or modified
(e.g., with polymer) or subjected to an additional (e.g., oxidizing) treatment to

meet required specifications for roofing applications.

A feature of asphalt fluxes made from certain starting crudes or
residua is that they often have an unaccepfably low flash point, typically below
265°C, and unacceptably high mass loss, typically greater than 0.5 to 1 wt%
upon heating to 163°C for 5 hours, such as in a Thin Film Oven Test. These
deficiencies in flash point and mass loss typically occur in soft paving asphalts
(e.g., 200/300 and 300/400 penetration grade; also designated as AC-5 or
AC2.5 for viscosity-graded asphalt in the USA ). For example, those asphalts
made from crudes such as Cold Lake and Lloydminster, which have a high
asphaltene content (typically > 15%), skewed boiling point distribution and high
boiling back end (typically > 700°C). A flash point below 265°C can cause
limitations when the asphalt product is utilized in roofing applications by
causing flash fires. The flash point can be determined by well-known analytical
methods (ASTM D 92, Cleveland Open Cup Flash Point Method).



boi ling back end (typically > 700C). A flash point bel ow 265C can cause
limtations when the asphalt product is utilized in roofing applications by
causi ng flwebidréres. The flash point can be determ ned byepdobnfroWn

anal ytical nethods (ASTM D 92, C evel and Open Cup Flash Point Method). WO
01/ 32767 PCT/USO0/ 27714 -3 Treatnent_.f the atnospheric or vacuumresidua
fromthe afore- nentioned starting crudes by the process of the present

i nvention produces treated product having the desired flash point of at

| east 265C, while afreaﬂmntehﬂmauhoapheﬁchammgmanaMﬂmmfempr operties

h d f hal t d good
i Scou ty- BERBPREA ARG caidks b e peess i rs%r«t%gv%ﬂ p%egoqus?s B pavin

asphal t s. SR Eh&p? !ﬁﬁ

codistillat Fﬁg‘igﬂ"g cr uaé) a %g ptgtfrgg eum ate to produce a
product asgdme Umlaam hagngmﬂk&mleachﬂlé pmpemes sach a5 gmddnedtbﬂdblhw font r oduced
V|aI|ne1t aerl distillation zone ﬁ'hh portion of a
heavy petr’c"ﬂ aB £e0 é’ISCE%WnP‘?”SHG%HCiW%"W F GRS ine 4 to
t he at nosp sOn zone 2. Wien only a portion of the heavy
petrol eum s?lﬁlﬁlagﬁlgdsg t*o be so introduced, line 3 is outfitted with a
fl ow cont roI ler, V, to control such int roduct lon. The atnospheric

and & bot tom £ 1 act P dcsaihes = FROGGIMGT: AL Prapsps d0F CODMIBHAE b heavy
Pty ek o oY ol mnac i pchid ot adphtnapa ol o V10
i nt r oducedenhiapn¢ed flash point. A crude feed is introduced via line 1 to an atmospheric
' distillation zone 2. All or a portion of a heavy petrolenm distillate is

cointroduced via line 3 through line 4 to the atmospheric distillation zone 2.

When only a portion of the heavy petroleum distillate is to be so introduced, line

3 is outfitted with a flow controller, V, to control such introduction. The

atmospheric distillation zone produces an overhead fraction recovered through
line 5 and a bottom fraction recovered through line 6. Any portion of the heavy
petroleum distillate not so introduced via line 3 and flow controller V to line 4
into the atmospheric distillation zone 2 is fed via line 7 and introduced with the
bottoms fraction from line 6 via line 8 to a vacuum distillation zone 9. In zone
9, the crude is fractionated as known in the art by application of heat and under
vacuum at conditions sufficient to inhibit thermal cracking from which is
recovered an overhead fraction via line 10 and a vacuum residue (product
asphalt) via line 11.

The vacuum residue (product asphalt) is useful in asphalt manu-
facture. The cutpoint of the vacuum residue, which may range from 400°C to
550°C, typically governs the quality of the asphalt (properties such as penetra-
tion and viscosity). In a preferred embodiment of this invention, all of heavy
petroleum distillate is fed to zone 9 through the flow controller set appropriately.



bottons fraction fromline 6 via line 8 to a vacuumdistillation zone 9. In
zone 9, the crude is fractionated das known-in the art by application of

heat and unggfes¥efuum at conditions sufficient to inhibiectivssomyiacr acki ng
fromwhich is recovered an overhead fraction via line 10 and a vacuum

resi due (product asphalt) via line 11._4The vacuum resi due (product
asphalt) is useful in asphalt manu- facture. The cutpoint of the vacuum
resi due, which may range from 400C to 550C, typically governs the quality
of, t he asphdlthe éypaiptintthe yacmahdtllgtiorezone-may rnge fivny#30%3ta490°Cin a

preferred enpodi nent, of this invengion, all of heavy .. roleumdi.still ate
is fed to zoHe keayydistiliate yveam, 193y 6ﬁ?¥6?ﬂ&a®8§ﬁ$§i§rddg‘ﬁia&°&ﬁ9¥‘e 01/ 32767
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from430C to eavy stillTate stream nmay be sent to the

at nospheri ¢ wicatunldistillationzone92 if sone restriction, such as a hydraulic
restriction, exists inits introduction to the vacuumdistillation zone 9.
Thus, the resulting treated asphalt product has an enhanced flash over

t hat produced by vacwg& %é*ekﬁlhﬁéhﬁ?‘gﬁbﬁﬁgﬂgﬁmﬁiﬂaﬁ%eﬁhﬂ&hq&"‘*r ude and

al so over that produced’by sinp e starting crude residuum
with the afsvepdnipraivesd by susuuth distillhdorealoné of thesdmetstarfing dnwdecinidy

Applicants' _process also desirably have the follow n roperties;
ki nemati ¢ vialseeyerhaprodysed by s b&%ndi%ef thgstagting @%‘Eé&@@?‘w vath 200- 300

Pa.s at 60C tﬁ? %mgmeﬁ%EWdﬁﬁllg’tQp ﬂg$rgaﬂ&?ﬁroa§&d ' Rppliddesiuct s

desirably nee
' process also desirably have the following properties: kinematic viscosity of

5001000 cSt at 100°C; absolute viscosity of 200-300 Pa.s at 60°C and a
penetration of 300-400 dmm at 25°C. These products desirably meet CSA
roofing specifications (Canadian Standards Association given in Table 1) and
CGSB paving specifications for 200-400 pen asphalt (Canadian General
Standards Board, given in Table 2). '

Additionally, paving grade asphalts are being required to meet the
evolving SUPERPAVE specifications now being implemented in the United
States of America, Canada and many parts of the world. One key requirement is
to meet a mass loss specification of less than 1.0 wt%, an aspect particularly
addressed by the Applicants’ invention.



roofing specifications (Canadi an Standards Association given in Table 1)
and CGSB paving specifications for 200-400 pen asphalt (Canadi an CGener al

St andar ds Boemd?76hi ven in Table 2). Additionally, pavingpotassreaphalts are
being required to neet the evol ving SUPERPAVE specifications now being

i nplemented in the United States of Anerica, Canada and many parts of the .
worl d. One key requirenent is to neet a nmass | oss specification of |ess
than 1.0 wt % an aspect particularly addressed by the. Applicants’
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-7 The preveow3276rventi on provi des for a nethod for enharnmimmgsevdrms qual ity
of a product asphalt used in paving or roofing applications, by vacuum
distilling the starting crude or residiumw th a sufficient anmount of a
high boiling petroleumdistillate fraction having an initial boiling point

of at |east 270C. The resu|ting product has an inproved flash point within
the range of 265- JhSETaseat MVERKQH provides feramethod for enhaneingthele with the

starting ¢ E]Héﬁﬁy of a product asphalt used in paving or roofing applications, by vacuum
distilling the starting crude or residuum with a sufficient amount of a high
boiling petroleum distillate fraction having an initial boiling point of at least
270°C. The resulting product has an improved flash point within the range of
265-300°C and a lower mass loss than products made with the starting crude
alone. The high boiling fraction may come from a variety of sources, e.g., the
heavy fraction from a light synthetic crude, a high boiling petroleum distillate
such as heavy vacuum gas oil (HV GO), a heavy lube distillate or a deasphalted
stock. Fractions boiling above 270°C that are not suitable in this application are
highly aromatic fractions that have been are catalytically or thermally cracked,
such as streams from a catalytic cracking unit or a thermal coking unit of a
refinery. While these streams may improve the flash satisfactorily, they degrade
other properties such as viscosity and weatherability that is necessary for paving
and roofing asphalts respectively. In the high boiling fractions, asphaltene

content is essentially absent.

The asphaltic crude or residuum with which the high boiling fraction
is blended typically has a skewed boiling distribution as shown in Table 3.



al one. The high boiling fraction may cone froma variety of sources, e.g.,
the heavy fraction froma light synthetic crude, a high boiling petrol eum
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cracking unit or a thermal: coking unit of a refinery. Wiile these streans
mpy inprove the flash satisfactorily, they degrade other properties such
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asphalts respectively. | he high boiling fractions, asphaltene content
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Preferred high boiling fractions for use in the process are high
boiling petroleum distillates such as heavy vacuum gas oil (HVGO) (typically
200-220°C flash, 8-20 cSt at 100°C viscosity, 0.90-0.92 g/cc density, boiling
range of 400-650°C, hydrogen/carbon ratio of 1.6 to 1.75). Other suitable high
boiling fractions may be substituted by 6ne skilled in the art to achieve the afore-
mentioned desired flash/volatility properties and meet specifications for roofing

and paving product.

Table 4 shows the properties of representative high boiling
petroleum fractions employed and Table 5 shows codistilled blends of asphaltic
crude (Cold Lake) and 10% by volume of each of the high boiling petroleum
fractions. The fractions ranged in typical properties such as boiling points (initial
and 5% volume off), hydrogen-to-carbon molecular ratio and aromatics content.

+ N
A
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0:90-0.92 g/cc density, boiling range of 400-650C, hydrogen/carbon ratio
of 1.6 to 1.75). Other suitable high boiling fractions may be substituted
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The resulting products were tested against roofing specifications shown in Table

1 and paving specifications shown in Table 2.
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to the follihsgy exanples: Exanple 1: Cold Lake Crude pEpiybditras Tabl e 5)
Col d Lake crude was selected as the base crude since it is coomonly used

i n asphalt production and. due to its.gh yields of good quality asphalt. .
However, the deficiencies of the neat crude are the low flash (250 to 263C)
over a range of cut tenperatures, penetrations and viscosities, failure to
meet roofing CSA Theto=ntion elemoenstiatsd wigersférence toghe follawingr el ati vel y
hi gh mass Ioss1 at high penetrations (soft asphalts such as 200/ 400 pen
used in pdMFP Hpplica- tions). To overcone these deficiencies, a number of
codistillation candidates were tested at 10% by vol unme on crude. Exanple
2: Cold Lake Crude + 10% Heavy Lube Distillate (Colum 2, Table 5) Heavy
Lube Di st iExanple (HCD}d LakesCrude (Column 1, Fabde/§) pet rol eum streamtypically
produced by vacuum fractionating crude for subsequent | ubricant
manuf acture. Its npderate viscosity, 'Isé)w romati cg cpntent and % h
Cold Lake crude was selected as the base crude since 1t is cOmino;

used in asphalt production and due to its high yields of good quality asphalt.

However, the deficiencies of the neat crude are the low flash (250 to 263°C)

over a range of cut temperatures, penetrations and viscosities, failure to meet

roofing CSA viscosity/penetration specifications and a relatively high mass loss .

at high penetrations (soft asphalts such as 200/400 pen used in paving applica-

tions). To overcome these deficienc_ies, a number of codistillation candidates

were tested at 10% by volume on crude.

Example 2: Cold Lake Crude + 10% Heavy Lube Distillate (Column 2, Table 5) -

Heavy Lube Distillate (HLD) is a narrow-cut, heavy petroleum
stream typically produced by vacuum fractionating crude for subsequent
lubricant manufacture. Its moderate viscosity, low aromatics content and high
carbon-to-hydrogen ratio characterize the stream (Column 1, Table 4). Column -
2 in Table 5 shows that all products targets were satisfactorily met by
codistilling Cold Lake crude with this fraction.

Example 3: Cold Lake Crude + 10% BAGO (Column 3, Table 5)

Bottoms Atmospheric Gas Oil (BAGO) is a petroleum stream
typically produced by the atmospheﬁc fractionation of crude for subsequent use
in various refinery processes in clean product manufacture. Its relatively low
viscosity, low aromatics content and high carbon-to-hydrogen ratio characterize
the stream (Column 2, Table 4). While asphalt having satisfactory penetration



carbon-to-hydrogen ratio characterize the stream (Colum 1, Table 4).
Colum 2 in Table 5 shows that all” products targets were satisfactorily
met by g Cold Lake crude with this fraction. Col d
Lake Crudeck-kiai’yé)" AGO (Colum 3, Table 5) Bottons At rmsp?g?{ﬁgb%g?“ I
(BAGD) is a petroleumstream typically,produced by the atnospheric
fractionation of crude for subsequent use in various refinery processes in
cl ean product nmanufacture...l'ts relatively low viscosity, |ow aronmatics
content and \bagk}oaeééacbyédmmheﬂmﬂfabmmﬂm 6 flash pdmt oft25686) ( Col umtm
2, Table 4). Wiile asphalt having satisfactory penetrati on 0152767

PCT/ US00/ 27 lid not meetihe tasged (kesting jorzeafing and B%YIBE aﬂ’h CAUQDS cr ude,
"tle flash point et the target. Testing for roofing and
pavi ng aspha‘f’?s%% 8???§§P%§'fﬁ%gﬁot done (Colum 3, Table 5). Exanple 4:
Col d Lake Crude + 10% HVGO ( Col urm 4, Table 5) Heavy Vacuum Gas G| (HVGO

Is a broad cut petrol eum stream | cal I@y &:roduced b t he vacuum
fractionati (ﬁmﬁpleﬁuﬂfeldbak%ﬁwéqu Q (Colymni4 J& ke?)i nery processes
for clean product manufacture. Its mnmedi um vi scosi ty, I ow aromati cs content

and hi gh carbon-to-hydro rati |ze Str 3,
Table 4). Columm 4 i X\g% I‘F?ﬁﬁsaﬁﬁﬁ ]13 37’8%‘?5“ g %gﬁé#ﬂztori |y
met by codi sf, dfn fhddonklib® féx%ﬂétf@fkub t ésefin Col d
Lake Crude + ?‘(f@lﬁga‘@y“ﬁ%b Iflk(i\Eex‘f&idf:lict ( Col Srm 50 Tabl e 5) avy Lube Extract

(HLE) is a pedrions eefinesy peaoesses m‘mmdbawplpductunmfacnne Its medium Vviscosity,
low aromatics content and high carbon-to-hydrogen ratio characterizes the
stream (Column 3, Table 4). Column 4 in Table 5 shows that all targets were

satisfactorily met by codistilling Cold Lake crude with this fraction.

Example 5: Cold Lake Crude + 10% Heaw}y Lube Extract (Column 5, Table 5)

Heavy Lube Extract (HLE) is a petroleum stream typically produced
by the solvent extraction of a heavy lube distillate during lube manufacture. Its
relatively high viscosity, high aromatics content and low carbon-to-hydrogen
ratio characterizes the stream (Column 4, Table 4). Column 5 in Table 5 shows
that while the flash targets was met by codistilling Cold Lake crude with this
fraction, it failed to meet roofing specifications and paving grade was CGSB-"B"
for all grades.

Example 6: Cold Lake Crude + 10% Catalytic Cracker Fractionator Bottoms
(Column 6, Table 5)

Catalytic Cracker Fractionator Bottom (CFB) is a petroleum stream
typically produced following the catalytic cracking of a petroleum distillate and
subsequent fractionation of the product, the CFB being the heaviest fraction. Its

moderate viscosity, very high aromatics content and very low carbon-to-



by the solvent extraction of a heavy lube distillate during tube

manuf acture. Its relatively high viscosity, high aromatics content and | ow
carbon-t owkydliseen ratio characterizes the stream (Col powudeeFahl e 4) .
Colum 5 in Table 5 shows that while the flash targets was net by
codistilling Cold Lake crude with thigs-fraction, it failed to neet roofing
specifications and paving grade was CGSB-"B" for all grades. Exanple 6:

Col d Lake Crude + 10% Catal ytic Cracker Fracyi tor ttong, | um 6,
Tabl e 5) Caydspgen ratigcharasteripestbe sea (-olyam rﬁ’% é&“ﬁ“ﬂgﬂﬁ%@%m stream
typically produc ] i s aai m
distillat e?glhoab's @’3%@5%%@?3%??@% I O%B}fj?&qlﬁghgggggé:kkét)ﬁga&@bei ng the
heavi est f haCtrac¥on, itifailed@dBsa reofitigsspesificationsemd paviyg gradewas cs cont ent and
very |l ow carbon-to WD 01/ 32767 PCT/USOQ 27714 -15 hydrogen ratio

char act er | €6SB-B" foralgradesol um 5, Table 4). Colum 6 in Table 5 shows
that while the flash target was net by codistillingCold Lake crude with
this fraction, it failed to neet roofing specifications and pavi ng grade
was CGSB-"B" for gihk egamgRs in Thisle Sl¢anlycndicate Thitl the praplertiesiof thendi cat e t hat

the properties of the high boiling petroleumfractjon selected for codisti
cation wi tkigh beilingpesroleum fraetion-selected l%’FS on with g(c It product

with suitable a . St | Iﬂ,ﬂrg‘m ok | | ate)
clearly i MW@EM@&{@%%%%%I&SF%@@EQ% sel ect e?l%s t eé&g(%%ﬁ stillate over
t he ot her H¥ @D dad #L.D (Heavy Lube Distillate) clearly impart favorable properties

when selected as the codistillate over the other candidates.

Examples 7 to 9 (Table 6, Columns 3, 4 and 5)

In addition to Example 4 where HVGO was employed at 10%, the
use of HVGO at 15%, 20% and 25% volume basis on whole crude also produced
asphalt products with acceptable flash and lower mass loss than the virgin crude
alone (Column 1, Table 6). The products met the aforementioned product
specifications for roofing and paving asphalts.
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01/ 32767 wWobAL00127714 -17 Ot her codistillates, wth PeEpseerI7es siml ar
to HVGO and enployed w thin the same range could be expected to perform
simlarly. Figure 2 denonstrates the-Henefit of codistilling Cold Lake
crude wth a high boiling fraction according to the process discl osed

e 12 o g i 1 |
the codi sl We\hmRd ARES Sl BELRFEPY petlopin/sirnitignd  hi gh f1ash pr oduct’

asphal ts conpara ose fro eavy crudes that” yield

Figure 2 demonstrates the benefit of codistilling Cold Lake crude
with a high boiling fraction according to the process disclosed herein, the boiling
point distribution of the resulting product (A) in comparison to neat Cold Lake
crude (B) and neat HVGO (C).

Beneficially, the codistillation process produces low volatility and
high flash product asphalts comparable to those from heavy crudes that yield
products having more desirable ﬂashlvolaﬁﬁty properties (e.g., Arabian crudes
like Arab Heavy and Arab Medium; Canadian crudes like Bow River, Pembina,
Boundary Lake; and Venezuelan crudes like BCF-22). Advantageously, it has
also been observed that the resulting material haé a decrease in tendency to

smoke over products made using virgin crude.



products having nore desirable flash/volatility properties (e.g., Arabian
crudes |like Arab Heavy and Arab Medium Canadi an crudes |ike Bow River,
Penbi na Lake; and Venezuel an crudes |i ke BCF-2

) ’ . 0/27714.
Advant ageo@b&?&{7¥7 has al so been observed that the resul %lz:ﬁgjs?ra.’élrl al has
a .decrease in tendency to snoke over p{ﬁoducts made using ViTgi

) - WO
01/ 32767 PCT/USO0/ 27714 18 1 I111il * 1 'IIIIIIIIIIIJJ ”” 1l A
met hod for enhancing the physical properties of an m"ﬁﬁmﬂﬁ'u

conprising: ClaaIM81 di stilling a blend of a high boilihg ‘pettr okeusn f#act i on
having an initial boiling point of at |east 270C and essentially no

asphal tene content and a crude to produce a product asphalt having a flash
of from 265 to 300C. 1.2.A wiethadefoh evhaicing the physiehlpreperties of anwgphals sel ect ed

fromvirgin ol e crudes and atnospheric distilled residuumof crude. 3.
The method ¢ CLi SPPIMREci n the high boiling petroleum fraction is
sel ected froma heavy vacuumgas oil in an anount of 5-30% by vol une based

on the whol e crude. 4. The nethod of claim 3 wherein the anount of high
boiling petrol eum f vaunimdistiding achlerdbed highyboiling ipetrdlesradrastion havingol e
crude. an initial boiling point of at least 270°C and essentially no asphaltene content

and a crude to produce a product asphalt having a flash of from 265 to 300°C.

2. The method of claim 1 wherein the crude is selected from virgin
whole crudes and atmospheric distilled residuum of crude.

3. The method of claim 1 wherein the high boiling petroleum
fraction is selected from a heavy vacuum gas oil in an amount of 5-30% by

volume based on the whole crude.

4. The method of claim 3 wherein the amount of high boiling
petroleum fraction is from 15-25% by volume based on the whole crude.

5. The method of claim 3 wherein the high boiling petroleum
fraction has a hydrogen -to-carbon molecular ratio greater than 1.4.

6. The method of claim 3 wherein the high boiling petroleum

fraction has an aromatics content of less than 85%.

7. The method of claim 1 wherein the product asphalt has a
kinematic viscosity of 500 to 1500 cSt at 100°C.



5. The method of claim3 wherein the high boiling petroleumfraction has a
hydr ogen -to-carbon nol ecular ratio greater than 1.4. 6. The nethod of

cl aim 3 wwo@anererhe hi gh boiling petroleum fracti on hagCausew2sTMt i cs
content of less than 85% 7. The nmethod of claim 1l wherein the product
asphalt has a kinematic viscosity of1%00 to 1500 cSt at 100C. WO 01/ 32767,
PCT/ US00/ 27714 -19 8. The nethod of claim1 wherein the product asphalt
has a kinematic viscosity of 800 .to 1000 ,cSt at 100C., 9. The net hod of
claim 1 wherein thdé-prbeimethodaficlaim }whergin the produgt a #2880 to 600 dnm at

meth
25C. 10. T . . } i product asphalt has a
penetrati oﬁ%gﬁggggfggl%@%&émgg ?Rf?beq'he nmet hod of claim 1 wherein the
product asphalt has a mass 1o0ss on heating of less than 1.0 wt% 12. The

met hod of claim 1 wherein the product asphalt has a sﬁmsgf | o0ss on heating
of less than 0.5 w9% The method of claimil wherein the product asphalthas a

penetration of 100 to 600 dmm at 25°C.

10. The method of claim 1 wherein the product asphalt has a
penetration of 200 to 400 dmm at 25°C.

11. The method of claim 1 wherein the product asphalt has a mass
loss on heating of less than 1.0 wt%.

12. The method of claim 1 wherein the product asphalt has a mass
loss on heating of less than 0.5 wt%. |
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