
WO 01!32767 PCTIUS00/27714  1 METHOD FOR ENHANCING ASPHALT PROPERTIES
FIELD OF THE INVENTION The present invention relates to a method for
enhancing asphalt  product properties. BACKGROUND OF THE RiVENTION There is
a continuing 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 disclosed herein and may be practiced in the absence of a
limitation not disclosed as required. BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows an embodiment of codistillation process of this  invention.
WO 01/32767 PCT/US00/27714  



-2 Figure 2 is a boiling point distribution plot of liquid volume (LV%)  on
the x-axis versus temperature (C) on the y-axis for codistilled Cold Lake
crude plus 25% HVGO (A), Cold Lake 229 pen neat (B) and HVGO neat (C);  and
shows the unexpected enhanced effect on the front end boiling point of
codistillation in line (A). DETAILED DESCRIPTION OF THE I VENTION The
production of certain asphalts such as paving asphalts for low  temperature
applications and roofing asphalt flux requires a soft asphalt,  typically a
200/400 penetration grade (pen at 25C) or softer and having a  viscosity of
about 500 to 1500 centistokes (cSt at 100C). 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 unacceptably low flash point, typically below
265C, and unacceptably high mass loss, 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 loss typically occur in soft paving
asphalts  (e.g., 200/300 and 300/400 penetration grade; also designated as
AC-5 or  AC-2.5 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 > 700C). A flash point below 265C 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). WO
01/32767 PCT/US00/27714  -3 Treatment of the atmospheric or vacuum residua
from the afore- mentioned starting crudes by the process of the present
invention produces  treated product having the desired flash point of at
least 265C, while at the  same time as having other desirable properties
such as good weatherability for  roofing asphalts and good
viscosity-penetration characteristics with low mass  loss for paving
asphalts. Figure 1 describes an embodiment of the process for
codistillating of  a crude with a heavy petroleum distillate to produce a
product asphalt having  enhanced flash point. A crude feed is introduced
via line 1 to an atmospheric  distillation zone 2. All or a portion of a
heavy petroleum 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 400C to  550C, 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. WO 01/32767
PCTIUSOO/27714  -4 The cutpoint in the vacuum distillation zone may range
from 430C to 490C.  The heavy distillate stream may be sent to the
atmospheric distillation zone 2 if  some restriction, such as a hydraulic
restriction, exists in its introduction to the  vacuum distillation zone 9.
Thus, the resulting treated asphalt product has an enhanced flash  over
that produced by vacuum distillation alone of the same starting crude and
also over that produced by simple blending of the starting crude residuum
with  the aforementioned heavy distillate. The products produced by
Applicants'  process also desirably have the following properties:
kinematic viscosity of  5004000 cSt at 100C; absolute viscosity of 200-300
Pa.s at 60C and a  penetration of 300-400 dmm at 25C. 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. WO 01/32767 PCTIUSOO/27714  -S 00 C'i In  M 0 s  .ate N 00 - -
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-7 The present invention provides for a method for enhancing the  quality
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  270C. The resulting product has an improved flash point within
the range of  265-300C 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 (HVGO), a heavy lube distillate or
a deasphalted  stock. Fractions boiling above 270C 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. WO 01/32767 8 PCT/US00127714  -  q  U  0 O N '0 000 O 00
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01/32767 PCT/USOOI27714  -9 Preferred high boiling fractions for use in the
process are high  boiling petroleum distillates such as heavy vacuum gas
oil (HVGO) (typically  200-220C flash, 8-20 cSt at 100C viscosity,
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
by one 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. WO 01/32767 PCT/US00127714  - 10  V 0 I Q 00
00 
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4.0 WO 01/32767 PCT/USOO/27714  11 The resulting products were tested
against roofing specifications shown in Table  1 and paving specifications
shown in Table 2. WO 01/32767 PCTIUSOO/27714  -12- .s4 w OQ 'n N M w w b  H
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00  C  o a~ op  'n a4 0 C C7 `~ y  b V7 ! V o. ~' M O O r-a 0 N 00 p .~ ,.
.~ 3 --7 A o ~o o in A  A in 



a p  cc b b -- N M O .may E-~ tiw s~ U ^  Q o  O v 00 O " 8o ~ > ~ a`~ WO
01/32767 PCT/US00/27714  -13 The invention is demonstrated with reference
to the following  examples: Example 1: Cold Lake Crude (Column 1, Table 5)
Cold Lake crude was selected as the base crude since it is commonly  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 263C)
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 deficiencies, 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 atmospheric
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 WO 0152767
PCT/US00/27714  -14 was produced by codistillation with Cold Lake crude,
"tle flash point of 255C  did not meet the target. Testing for roofing and
paving asphalt specifications  was not done (Column 3, Table 5). Example 4:
Cold Lake Crude + 10% HVGO (Column 4, Table 5) Heavy Vacuum Gas Oil (HVGO)
is a broad cut petroleum stream  typically produced by the vacuum
fractionation of crude for subsequent use in  various refinery processes
for clean product manufacture. Its medium viscosity,  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% Heavy 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 tube
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 WO 01/32767 PCT/USOO/27714  -15 hydrogen ratio
characterizes the stream (Column 5, Table 4). Column 6 in Table  5 shows
that while the flash target was met by codistillingCold Lake crude with
this fraction, it failed to meet roofing specifications and paving grade
was  CGSB-"B" for all grades. The examples in Table 5 clearly indicate that
the properties of the  high boiling petroleum fraction selected for codisti
cation with a crude are  important in providing a final asphalt product
with suitable characteristics.  HVGO and HLD (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. WO 01/32767 _ 16 _ PCT/USOO/27714  $o p o p~  kn N d N
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01/32767 PCT/US00127714  -17 Other codistillates, with properties similar
to HVGO and employed  within the same range could be expected to perform
similarly. 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 flash/volatility 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 has
a decrease in tendency to  smoke over products made using virgin crude. WO
01/32767 PCT/US00/27714 18 1 IIIIiI * 1 IIIIIIIIIIIIIIII  s  CLAIMS: 1. A
method for enhancing the physical properties of an asphalt  product,
comprising: vacuum distilling a blend of a high boiling petroleum fraction
having  an initial boiling point of at least 270C and essentially no
asphaltene content  and a crude to produce a product asphalt having a flash
of from 265 to 300C. 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 100C. WO 01/32767
PCT/US00/27714  -19 8. The method of claim 1 wherein the product asphalt
has a  kinematic viscosity of 800 to 1000 cSt at 100C. 9. The method of
claim 1 wherein the product asphalt has a  penetration of 100 to 600 dmm at
25C. 10. The method of claim 1 wherein the product asphalt has a
penetration of 200 to 400 dmm at 25C. 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%. IiIIj ll11111111111 IIIIj II 1111 L 


