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This invention concerns compositions,including as 
phalts,made byanovelprocessfortreatingresidualoils 
and hydrocarbonresiduesto obtainasphaits of desirable 
properties,The asphalts have specialutityin cutback 
compositions?The process employed depends upon a 
heattreatmentoftheresidualoilinthe presence of PaO5? 
This processcaninmanycases beadvantageouslyvaried 
byair blowingtheresidualoilpriortocontactwith PaO5, 
or byair blowingthe asphaltobtained bytreatment of 
residualoilwith P2O5?Whie asindicated,the process 
isparticularlyadaptedforthe treatment ofresidualoils 
torecoverasphalts therefrom;the process may also be 
employedforthe upgradingofasphalts obtained by con 
Ventional processingsteps? - 

Thisapplicationisa continuation-in-part of copending 
application,Serial No.228,499,filed on May26,1951, 
now U.S.Patent No,2,676910. 
The presentinvention concerns the recovery of as 

Phaltsandtherefininganduse ofasphaltsobtainedfrom 
Petroleum oils,The principalobjective of the process 
herein disclosedis to provide asphalts having unusual 
properties;inparticular,asphaltsare obtainedwhich have 
unusualy high penetration and ductiitypropertiesfora 
given softening point,although,as wil be brought out, 
other desirable properties may also berealized?These 
include non-gelling and excellent rust prevention char 
acteristics when used in cutback asphalt compositions? 
This unusual combination of characteristicsis demanded 
in anumber of applications,exampies of which include 
the lining ofirrigation canals,thinflm rust preventives, 
etc?Asphalts employedtolineirrigation canalsidealy 
should have propertiestoenabletheasphaltliningtore 
tainits shape in hot weather,to be non-brittle in cold 
Weather,andto conformtothe contour ofthe Surface of 
the canal withouttearing?Asphalts havingthese prop 
ertiesmust have asofteningpointofabout175°to200° 
F,andmusthave highductityand high values ofpene 
tration,It has been found that asphalts obtained by 
conventionalprocessingmethods donothavetheneces 
Sary combination of properties?More precisely,the as 
Phalts obtained by conventional processing techniques, 
in therange of softening pointsidentified,have toolow 
a ductityand toolowa penetrationtomeetthe desired 
characteristics? 

Itisthereforethe principalobjectofthisinvention to 
?rovide anasphaltrecovery andtreating process which 
wilvarythe usualcombination of softeningpoint,pene 
tration,and ductity properties?To bring outthe man 
nerin whichtheseasphalt propertiesare afected,itis 
hepfultoconsidertheresults ofsubjectingcruderesidua 
to an oxidation treatment as achieved by conventional 
air blowing?Oxidation treatments of this character are 
wel1 knownto the artandit has been appreciated that 
the 1ow temperature susceptibility of asphalts may to 
some extent beimproved by oxidation?However,when 
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2 
airblowingisappliedand continued,whilethesoftening 
point ofanasphaltisraised,thepenetrationis decreased 
andtheductityislowered?ConSequenty,contratothis 
change in asphalt properties,the process of thisinven 
tionprovidesanincreaseinpenetrationpropertiesandan 
increase in ductity concomitant with the increase in 
Softening point ofthe asphalt? - ,· 
The process bywhich these desirablechangesinas 

phalt propertiesare obtained depends upon the catalytic 
treatment of residualois or asphalts with P2O5?The 
precisemechanism oftheasphaltchange whichoccursis 
notunderstood,althoughthe principalefectappearsto 
dependupon polymerizationand condensationreactions, 
Itisimportanttonotethatthetreatmentisinnorespect 
an oxidationtreatment,andinfactoxidation orthe pres 
ence ofairduringthe processisto beavoided,Thus,it 
has been determinedthatforthe purposes ofthisinven 
tion,degradationinasphaltqualityreSultsfrom the pres 
ence ofair duringtreatmentwith the P2O5? ”? 
The quantity of P2O5 to be employed ranges fro 

about 0.1 to 5 percent by weight?The precise amount 
of PaO5to be used depends principaly uponthe prop 
erties desired and the starting materials,In?al cases 
treatmentwith P2O5ispreferablycontinued untilequib 
rium has been obtained,Asthe PaO5treatment ofas 
phalt proceeds readiy,the time required is reasonably 
shortanddoesnotordinariyexceedone hour?Thetem 
perature oftreatmentwith P2O5ischosenfromtherange 
of300°to 550°F?Again,the precisetemperaturetobe 
useddependsto some eXtent Upon theasphalt character 
istics desired andthe starting materials. ·· 

This treatment of a residual oil or an asphalt with 
PaO5at300°to 550°F.inthe absence ofairoroxygen 
?roducesa materialchange inthe properties ofthe as 
phalt,In particular,the softening point of the asphalt 
israisedandthetemperaturesusceptibity oftheasphalt 
isimproved to values otherwise unobtainable, 
While asindicated,the criticaltreatment with P2O 

depends upon the exclusion of any oxidation efects,it 
hasbeenfoundvaluableincertainapplicationsto employ 
an oxidationtreatmenteither before orafter,but not 
simultaneouslywith the P2O5treatment,One adaptation 
ofthe process ofthisinvention therefore depends upon 
oxidizinganasphaltfolowedwith PaO5treatmentinthe 
absence ofair;anotheradaptation of the process utilizes 
PaOstreatmentinthe absence ofairfolowed byanoxi 
dationtreatment,Both oftheseadaptations causea var 
iation inasphalt properties diferent from those which 
occurwithoutthe oxidationtreatmentorwhentheoxida 
tionisapplied simultaneouslywith the PaO5treatment? 
Furthermore,the oxidation treatment,when applied be 
foreorafterthe PaOstreatment,decreasestheamountof 
P2O5required toattaina particular Softening point? 

?n thefigures: , - · 

Fig,1isafowplan ofa preferred modefor conduct 
ingthe process;and ?” 
Fig.2 presents photographs of steel panels afterrust 

testsusingcutbackasphalts ofthe presentinvention and 
of conventionaltypes? - - 

Tofulydisclosethenature ofthisinvention,reference 
will be made totheaccompanying Fig.1?The process 
ilustrated in the drawing concerns the preparation of 
asphaitfromaresidualoilobtained by distilation ofa 
crude petroleum oi,althoughitisto be understoodthat 
the processilustrated may be applied to asphaltswhich 
maybe obtained by othermethods?The term“residual 
ois”by definition isemployed toidentifythe liquid or 
semi-soidresidues obtainedfrom the destructivedistila 
tion of non-asphaltic petroleum,fromthedistilation of 
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Semi-asphalticandasphaltic petroleums,fromthe distila 
tion ofpressuretar,orfrom thefuxingofharderresidual 
asphalts with heavy distilates,Theterm“fux”orfux 
oil”may be used synonymously with the term“residual 
oil.” 
By way ofexample,in the processilustratedin the 

drawing,aresidualoilis obtainedin distilation Zone1 
bytreatment of a semi-asphalticorasphaitic petroleum 
oilintroduced into stil11 through line 2. Normaly 
gaseous hydrocarbons may be withdrawn from distilla 
tion Zone Lthrough line 3,while side stream products 
consisting ofgasoline,kerosene,gas oi,iubricatingoil, 
etc.,may be withdrawn through lines4,5,6,etc,The 
residual oi may be removed as the bottoms product 
from the distilation Zonethrough line7andwilinclude 
substantially al of the asphaitic constituents originaly 
presentin the crude oidistiled,The specific gravity of 
the residualoilat 77°F?wilrange from about,0.85 
to1.07,andthe fusingpoint ofthe oilas determined by 
the ring and bal method will generally fal within the 
range of32°to 120° F,This residualoi may be con 
vertedtoanasphaitofdesirableproperties bythe process 
ingsequence illustratedin the drawing, 
Aswilbe broughtout,the primaryandessentialtreat 

ment of the residualoidepends upon a catalytic treat 
ment with P2O5in refining Zone 10,Use of the two 
air blowing Zones 11 and 12is optionaland for sim 
plicityit may be assumed that Zones ?l and12are by 
passed by the by-pass lines provided,In this case the 
residual oilwithdrawn from distilation Zone i through 
ine7wipreferably be passed througha pre-heater13 
andwilthen beintroduceddirectlyintorefningZone 1G, 
Suficient P2O5isintroduced to Zone10through ine 4 
toprovideaweightpercentofabout0.1to5%,Mechan 
icalagitation oragitation byinertgasesSuch asnitrogen 
is employed in Zone 10 to thoroughlymix the residual 
oiland P2O5?Bysuitably preheatingthe residualoilin 
preheater13 and/or by utilizing heatingjackets,steam 
cois?etc.,in Zone 10,mixingin Zone 10is carried out 
atatemperaturein therange of300°to 550°F?Care 
istakento exchude air or oxygen from Zone 10,As a 
result,with thistreatment of P2O5,the Softening point 
of the asphaltisincreased andother properties of the 
asphaltare changed?The ultimate properties obtain 
able are dependent upon the particular temperature of 
treatment,the percentage of P2O5 employed,and the 
initial fux oi treated,Prior to reaching equibrium 
Droperties,the time of treatment wil also afect the 
asphalt properties?However,itisimportantto continue 
the mixinguntilno furtherchange inproperties occurs? 
This can be readily determined by periodicaly deter 
miningthe softeningpoint,the penetration orotherin 
spections of the asphalt during treatment,In general, 
about30to 90minutesareto be employedforthe P2O5 
treatment,dependingupon Startingmaterial,temperature, 
quantity of change,amount of P2O5?and degree of agi 
tation,The finalasphaltproduct maythen beremoved 
fromzone10throughline15? 
Aswillbe demonstrated,in Some casesitis preferred 

to air blow theresidualoi orasphalt priortothe P2O5 
treatment,Inthis case the residual oi of line 7isin 
troduced into Zone 11 for contact with an oxidation 
agent such as air?The oxidation treatment may be 
conductedinany desired manner;for example,by blow 
ingabout30to50cu.ft,ofairper minute perton of 
asphaltthroughtheresidualoiatabout300°to 550°F? 
temperature,Thereafterthe air blown oilmaybe with 
drawnfromzone11and passedthrough preheater13for 
treatmentwith P2O5in Zone 10as described?The finak 
asphaltproductisthen obtained bywithdrawingthe as 
phaltdirectyfromzone10through line15. 

Rather than applying the oxidation treatment prior 
to P2O5 treatment,itis sometimes preferred to apply 
theoxidationtreatmentafterthe P2O5treatment,Inthis 
case theresidual of of line 7 wil by-pass Zone11 and 
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4 
wilbesubjectedto P2O5treatmentinzone10,Thereafter 
theasphaltremoved from Zone 10through line 15wi1 
be passed to oxidation Zone12whereinatreatmentsim 
ilartothatappliedin oxidation Zone11Wilbeemployed. 
Inthiscase the finalasphalt product will be withdrawn 
from line 17. 
To exemplifythe operabilityand utiity ofthe process 

described,the folowingeXamplesare presented,showing 
the properties ofasphalts obtainable. 

EXAMPLE I 

Astypicaloftheasphalts obtained bythe conventional 
reduction of residual ois a Venezuelan crude oil was 
subjected to vacuum reduction providingan asphalt of 
the folowingproperties: 

Table ?Pacuum reduced asphair 
?]ash p0int(Cleveland Open Cup)----------------??------- °F.?485 
S0fteningpont(ingand bal)----------------------------- °F_?90 
Penetrationat77°F,100grams,5sec. ?----------------- 300? 
Penetrationat32°F,200grams,60sec, ? **----- - --------- · 95 

Penetrationat115°F,50grams,5sec. ? -------------- 30G? 
Puctltyat77°F,cm------------------------------------------- 125 
FurolVis00Sityat210°I,Sec0nds-------------------------------- 345 

Afteran oxidationtreatmentas provided byair blow 
ing,an asphalt of the characteridentifed in Table I 
hasthe folowingtypicalproperties provided by diferent 
degrees ofoxidation A,Band C. 

Table I?Oxidized reduced asphal 

A B c 

Flash Point(Claveland OpenCup),°F----------? 530 | 510 585 
Softening Point(Ringand Bal),°F--------??----- 195 22ö 291 
Penetrationat77°E./100gms./5sec???? ---- 29 ?? ? 
Penetrationat32°F/200gms./60sec? 18 11 2 
Benetrationat115°F/50gms/5sec- 45 31 {? 
Ductilityat 77°F,Cm??-??--????? 3.5| 2.5 {} 
P·T·S·×100”--------------------- .| 1.22 i?14 1.13 

Dog800-LogPen.@77°F, 
*PenetrationTemperatureSusceptibity? ???g????? 

Asindicated bythisexample,asphalts obtained bythe 
Cxidation ofresidualoisare characterized by hightem 
perature susceptibility?Theasphaltsarerelativelybrittle, 
poSSeSS poor ductity and are otherwise unsuitable for 
Suchapplicationsasthelining ofirrigation canals. 

EXAMPLB [ 

Theresidualoilidentifiedin Table I wassubjected to 
P2O5treatmentin the absence ofairatatemperature of 
450°F?Various quantities of P2O5,reportedin weight 
percent,were employed,The residual oil and P2O5 
were stirredin a closed yessel,while passinga fow of 
nitrogen through the mixture to completely exclude the 
presence of air,The resulting asphalt possessed the 
folowing properties: 

Table I?Residualoi PaOstreatedinabsenceofoxygen 

Weight Percent P2O5Treat 2% 3%|45% 

Fiash Point(Cleveland OpenCup),°F------------ 550 | 535 525 
Softendng Point(Ringand Bal),°F------ ?___| 192| 225 281 
Penetrationat77°F./100gms./5sec_??? 60 55 3? 
?enetrationat32°Fj200gms./60Sec 42 36 27 
Penetrationat115°F/50gms/5see- 110 90 47 
Ductilityat 77° R.,cm-??????--???? -- 6 ? 25 PenetrationTemperatureSusceptibity×100-|.978|.787| .673 
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Inconsideringthese data,itissignfcantthatthe PaOs 
?eament inthe absence ofoxygenresultedinanincrease 
inthe Softeningpointoftheasphaltinproportiontothe 
amount of P2O5employed?Tothisextent,thetreatment 
hasasimiarefecttooxidationasiustratedbyTableIT, 
However,unlikeoxidation,the PaO5treatmentprovides 
asphalts oflowertemperature susceptibityandgreater 
ductityat comparable softening points,Thisis wel 
demonstrated bya comparison ofTableIIandTable III, 
Showingthe properties ofthreeasphalts ofapproximately 
the Same Softeningpointas obtained by oxidation and 
P2O5treatmentrespectively? 

Tofurtherilustratethe efectofreactingPaOsinthe 
absence ofairotherdata employingasphaltsand blends 
of asphalts from othercrude sourceswere obtained: 

10 

20 

25 

30 

Taöe IP” 

Talc0Blend| Talco Blend 
Vacuum of21/30 Pen?| of21/30 Pen, 
Reduced Straght Straight 

Talco Crude Reduced Reduced 
110°E?S.P.|Asphatwith|Asphaltwith 
1156 Furol Phenol Ex- PhenolEx 
Vis.Sec.8t tract1079 ?ract836 
210°?? FurolVis? FUrolVis, 

ScC.8t210°F.|Sec.8t210°F? 

Percent P3O6--------------- 1.2 2%” 2 
Blash,(Cleveland Open % ? - 
9"?"---?-?-------------- 525 530 S.P.(Ringand Bal),°--- 174 187 205 

Pen.77°?/100gms./5sec??? 47 57 53 
?en.32°F./200gms/60sec-- 29 32 3? 
? ? gms/5Sec--- ? 101 80 ?C?? ·,9°------------ 5% 5% 3 
P.T.S.×100--?????????? ?,27 1.04 ? 

Inthedatashown,the blendedasphaltswere preparedby 
utiizingthe phenolextract oflubricatingoiltoprovide 
asphalts of the indicated properties?These data reveak 
that crude Source,composition,viscosity,etc.,mayin 
fuence,but donot prevent the reaction of P2O5in the 
absence ofair with the asphalt,The propertiesshown 
above indicate that the catalytically prepared asphalts 
have lowertemperature susceptibity,are more ductile 
andare betterthanthosethatmaybe produced byblend 
ingor vacuum reduction? 

EXAMPLB ]? 

Asindicated,the treatment of a residual oi or an 
asphaltwith PaO5inaccordance with thisinvention pro 
vides asphaits having properties not obtainable by an 
oxidation treatment,To obtain the ful benefts of this 
invention,therefore,P2O5treatment must be conducted 
so asto eXclude air to eliminate oxidation efects oc 
curring simultaneously with the P2O5treatment,The 
deleteriousefectscausedbythepresence ofoxygen while 
treatingwith P2O5areshown bythe folowingdata: 

TQöe P” 
[Talc0fux?110°F.S.P.1156Furolvis.at210°FJ 

N0Air Present| Air PreSent 

Pergent P2O5------------------------- 0.7 1.94 0.7 ?.96 

S.P.(Ringand Ball),°F???????????? 130 164 ?27 164 
Pen.77°F/100gms.f5Sec???????????? 80 60 85 54 
Pen.32°F./200gms/60sec_?????????? 28 30 34 27 
Duct.77°R,Cm--------------------- 67 10 60 5.4 

1.89 1,29 ??95 ?.35 P·T·S·×100----------------------- 

As demonstrated bythese data,atthe Same PaO5level 
andthesame S.P.1evel,when reactingwith P2O5in the 
presence of air the ductility of final productis lower 
than when airis excluded?Also,the low temperature 
properties ofthefnalproductareimproved whenairis 
excluded? 
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EXAMPLE IV ? - 

As demonstrated,oxidation during PaO5treatmentis 
to beavoided to prevent degradation in the properties 
oftheasphaltobtained,However,carefuly controled 
and relativelymild oxidation mayinsome casesadvan 
tageouslybeemployedpriortothe PaO5treatment?This 
permitsa reduction inthe amount of P2O5required to 
obtain anasphalt of aparticular Softeningpoint,whie 
stilprovidinganasphaltofsubstantialythe Same quality. 
Theasphaltobtainedissuperiortoasphalt produced by 
oxidationaloneorproduced by P2O5treatment conducted 
in the presence of air?This process is particulary 
adaptedforimprovingthe properties ofanasphalt which 
has been oxidized? - 

These principlesare iustrated in Table VI below, 
showingthe efect of P2O5treatingan asphalt,in the 
absence ofoxygen,aftersubmittingtheasphaittoaprior 
oxidation treatment conducted So as to only partialy 
raisethesoftening pointtowardthe desiredvahue,The 
air blowing or oxidation treatmentemployed consisted 
ofpassing30.5cu,ft,ofair/minute/tonthrough_?e 
asphaltfortwo hoursat450°F,The subsequent PaO5 
treatmentemployed1?2 weight percent PaO5… 

Table VT?Oxidation folowed by PaO5 treament 

P2O5 Treat· VeneZUG- Air 
1an Flux| Blown ment ofAir 

Blown Flux 

h Point(Cleveland OpenCup), ???? ----? ---?? ? ? ? SofteningPont(Ringand Bal) - 5 
?#?????.? 300? 173 53 
Pen.32°F?200gmS/60SeC----------- 95 51 ? 
Pen.115°F.f50gms/5Sec------------ 300? 300? 91 
Duct.77°F,Cm-------------------------- ------ 4.5 3,5 

EXAMPLEV 

Itissometimesdesirabletoutize an oxidationtreat 
mentasafnishingstepafterapriorPaO5treatmentcon 
ductedinthe absence ofoxygen,This permis anin 
creaseinthesoftening point ofthe PaO5treatedasphalt, 
withoutcausinganysubstantialdegradationinthe other 
propertiesoftheasphalt,Againthisprocesspermits9b… 
?aininganasphaltofa desired softening pointandother 
properties while minimizing the quantity of PaO5 re 
quired? - - 

Table VIshows the properties of an asphalt which 
wassubjected to oxidationtreatmentaftera PaO5treat 
intheabsence ofoxygen?Theinitialfeed materialwas 
aVenezuelanfuxwhichwasraisedto a Softening point 
of232° F,bytreatment with P2O5in the absence of 
oxygen?Thereafterthisasphalt was oxidized to afinal 
softening point of 250° F,The inspections of this 
asphalt wereas folows: 

Table PT?Oxidation of PaO5 treated asphalt 
Flash(Cleveland Open Cup)?????????????? °F__ 540 
Softeningpoint(ringand bal)???????????? °F__ 250 
Penetrationat77°F/100gms/5Sec???????????? 42 
Penetrationat32°F./200gms/60Sec??????????? 29 
Penetration at115°F/50gms/5 Sec??????????? 60 
Ductiyat77”F,9m---------??????????????? 2 
P·T·S.×190-------------------------------- 0.74 

Therelativelyhigh ductilityandlowtemperature suscep 
tibity ofthishighsoftening pointasphaltare significant? 

EXAMPLEVI 

As broughtout bythe precedingeXamples,asphalts of 
desired propertiesare obtained by a PaO5treatmentin 
theabsence ofair?In particularsuchasphaitsarenoted 
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by high softening point,1ow temperature Susceptibity, 
and high ductity,However,other properties of these 
asphalts are notable,For example,it has beenfound 
thatcut-backasphalts prepared by diution ofanasphalt 
withanagent such asnaphtha are resistant togelation… 
“Gelling”ofanasphaltisnotable on storage,causinga 
substantialincreaseintheviscosity ofthe asphalt,making 
use of the asphalt dificult orimpossible?The geling 
Droperties ofanasphaltprepared byair blowinga Vene 
Zuelan stockand by P2O5treatingthis stock are shown 

?in the folowingtable: 

CUTBAC?ASP?ALT?VISCOSITYINCREASE 
?45%asphalt bywt,55%naphtha* bywtJ 

210 S?P?VeneZUel8?u 
Stock Prepared by 
P2O5 TreatIment 0f 
VeneZLielan Flux, 
Pen?8t32°E.=39 

220/235VenezuelanStock PreparedbyAirBlow Storage Time 
ing,Pen.at32°F.=11 

1day--------------- 60,000?cps?@,25° C.|31cps.@25°C? 
geliedimmediately? 

-- - -------- ? * -- -----------* * * 34cps.@25°C? 

- - - - - - - 37cps.@25°C? 

- - - - - -- 41cps.@25°C? 

44cps.@25°C? 

*NaphthaA?Parafnic-typenaphtha Co??ning3VQ·pereent?ro 
maticsand havingaboingrange o?about240°tQ309°?·8_refractive indexat20°C.of?.40894aüdaspecific gravityat20°C?Of0.737? 

The P2O5treatedasphaltwas prepared bytreatingthe 
identifedfuxwith22wt,percent ofP2O5withagitation 
intheabsence ofairfor5 hoursat450°F?ASShown 
bythese data,the P2O5treatedasphaltwasnotsubject 
togelation? 

It has also been found that the non-geling asphalt 
cutbackformulationsareeXcelent thinflmrust preven 
tives,andmay be used to preventmetalsfrom corroding 
undera wide variety of conditionsincluding direct eX 
posure tothe atmosphere andother corrosive elements? 
Rust preventives formulated from common grades of 
asphalts havingsoftening pointsgreaterthan170°F.in 
suitable solvents such as various hydrocarbon naphthas 
donothave the properties which enable the rust preven 
tivestomeetthe salt sprayandweatheringrequirements 
of governmentspecificationsforthistype of compound? 
Commercialgrades ofasphaltswith Softening pointsless 
than170°F.maymeetthe above requirements butthey 
do not comply with the high temperature performance 
requirements or othertests normally specifed forthese 
formulations? 

Products formulated from Suitable solvents and as 
Phaltsproduced byreactingfux stockswith P2O5in the 
absence ofair,meetthe saltspray,accelerated weather 
ingand low temperatureadhesiontests mentionedabove? 
The asphaltusedin the folowing tests was prepared 

by reacting Venezuelan fux asphalt(200—250SSF @ 
210°F)with P2O5inthe absence ofairat450° F,?n 
crementalamounts of P2O5wereaddeduntilasoftening 
Point of226°F.wasattained,Atthislevel,3.75weight 
percent P2O5 wascontainedin the asphalt,Thisproduct 
had the folowing properties?The data are compared 
with commercial oxidized products? 

P205- OxidizedAsphalts 

Material 
220/235|180/200|160/180 

Softening Point(R & B),°F--????? 22? 229 183 171 
Penetration77/100g.f5'????????---- 45 2? 27 32 
Fenetration32/200g.f60'-- 28 13 23 2? 
?uctility@77°F.,Cm????????????? 2.8 2.3 3.6 3,6 

8 
The above PaOs-treated asphaltand the commercial 

oxidizedasphaltswerecutbackwitha Naphtha Bhaving 
a boingrange of320°to400°F.,anaromatic content 
ofabout17volumepercent,a specific gravityat20°C? 

5 of 0.785anda refractive index at 20° C. of 1.43911? 
The geHing characteristics of the cutback compositions 
are shown below: 

10 
P2O5- Oxidzed Asphalt 

ASphaltin Naphtha---------------- *Trcated 
Material 

220235 180/200 

5?sphatinC?ack,wt.percent---- 60 60 50 
Viscosityat25°C.cps: 
?? ? ? ------------ x -------- 279 ? ter5dayS------------------------------ 
???? 372 9? iQ14 510 
After11days--------------------------- ? 810 
After14dayS--- 39211,1L-------- 
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The datashow that when the PaO5-treated asphaltis 
cutbackwith40% solvent,the product did notgeland 
the viscositylevelandincreasein viscosity were accept 
able?With conventionaly produced asphalts havinga 
220/235°F.softeningpoint,the cutbackcontaining40% 
solventgeledin14days,With the 180/200°F?soften 
ing pointasphalt,the viscositylevel was too high and 
the geling tendency too pronounced when using40% 
Solvent;therefore,the Viscosity leyel was lowered by 
addingmoresolvent(50%)asshown,Even with50% 
Solvent,this cutback asphaltincreasedin viscosity more 
?apidy than the P2O5-treated asphalt containing40% 
Sohyent,even though the twocompositionshadaboutthe 
Same initial viscosity. 

Itis knownthatthegelingtendencyofasphaltsolvent 
cutbackscan bereduced byincreasingthe aromaticcon 
tent of the Solventand/orreducingthe asphalt concen 
trationinthecutback?Alsoitisknown thatthe perform 
ance of Solvent deposited flms depends on the coating 
thickness,which,inturn,is dependent upon the viscosity 
of the cutbackandevaporatingcharacteristics ofthesol 
vent?Therefore,since conventionaHyproducedasphalts 
gel eXceSSively and resutin products having relatively 
high viscosities,in ordertomaintain uniform fim thick 
neSSforperformanceevaiuation,itisnecessarytoincrease 
thearomaticity of the solventandreduce the concentra 
tionofasphaltinthecutback? 

In anotherexample,the P2O5-treatedasphaltdescribed 
above was cutbackwith Naphtha B boingintherange 
of 320?400°F.and havinganaromatic contentofabout 
17 volume percent?The conventionalasphaltswere cut 
back with Naphtha C boilingin aboutthe samerange 
(310-365°F.)buthavinganaromatic contentof98vol 
ume percent(determined by the Philadeiphia Club 
method)?This was necessaryin orderto obtain there 
quiredfim thickness?The actualasphalt concentrations 
used,fimthicknessesobtained,andsolventcharacteristics 
areshown belcw? 

220/235 Oxidized Asphalt 
Asphalt_Grade Usedin ASphalt 

Cutb8ck ProduCed - 
by P2O5 

Treatment 220/235 180200 160/180 

ASphalt Concentrationin 
Cutback,Wt. Percent- 60 43.4 57.3 62 

Actual Film Thickness, 
mls-------------------- 2.5 ??5 2,g 3.0 

Naphtha Boiling Range, 
*F-------------------- 32ö?40Q 3?{}—36? 3l{}?3ä 3?0??? 

RefractiveIndexofNaph 
tha,200--------------- i.439 l?495 ??495 1?495 

Aromatic Content of 
?Naphtha,Vol,Percent-| Appx.17 Appx.98 Appx,98 Appx.98 

  

  



2,845,359 

Thesecutbackswerethentestedasshowninthefolow 
ingtable: - 

Performance.ofSolvent Deposited 
Coatings1 

- Sof 
tening 

Asphait Grade PGin? 50 Day I0w 
(°F)| SatSpray Weather- Tem 

Test2 9meter perature 
Test3 Adhe 

Sion? 

160/1800xidized???????????? 171 P8SS--????? Eail.---| PaSS, 
180200oxldized???????????? 183 PaSS?????-?? Fail????? P8SS? 
220235oxidized???????????? 229 B0rderline--| Fail????? PaSS? 
220235produced by P3O8 226 P8SS,??????t PaSS??-?# PaSS? 
Treatment? 

°ACCordingto Specification MIL-C—16173;al Coatingsof3 mi maxi 
num thickness.,“Pass”forsaltsprayandweatheringtestsrepresents 
no?1Stipgof C08ted_Steeltest panels? 

°8pegification VV?L?791,method400.1;20%sodiumchloridesolution 
Sprayed_On gQ8ted Steelspecimensfor18 daysat 95°F?and 95-100% 
relative humidity? 
°8pecfe8tion_TT-P—141,method615.1;coatedsteelpanelssubjected 

to Utr8Y?Oletradiatio?withandWithout direct watersprayfor 50dayS? 
4SpecifcationsAXS-673,MIL?C-6708,MIL-C-972 and MIL-O? 

16173;measure offakingofc0ating@0°F? * 

Theoutstandingsuperiority ofthePaOs-treatedmaterial 
in weatheringpropertiesisshowninthat: - 
(1)The P2O5-treated asphaltflm is superior to the 

fim produced when theasphaltusedinformulatingthe 
cutbackisnormalair-blownasphalt havingthesame sof 
tening point? - 
(2)The PaO5-treated asphalt flm is superior to the 

fms produced from cutbacks made from normalair 
blown asphalts of varyingsoftening point?Asthesoften 
ing pointisincreased,the weatheringresistance of the 
air-blownmaterialsisdecreased? 
However,even ata softening point of226°F.,the 

flm deposited bythe P2O5-producedasphalt cutback pro 
videda protectivecoatingwhichresistedtheefects ofthe 
50 dayaccelerated Weatheringtest(test(3)above),as 
showninthedetaieddata below: 

Results of50DayWeatermeterTests 

Minimum 
A8phalt Co8ttpg CQ8ting Life Condition of 

(DayStg Appearance _CoatedSteel 
External of Coating Pane?After50 

Appearance Days 
of Rust) 

160/180 Oxidzed---------- °----------- Many Coyered With 
Cr8Cks? rust Sp0tS? 

1802000xidized--????- 24-- - - --- do------ ?D0? 
2202350xidzed-----??? 22---------------- do------- ?eavyrust 

andSpots? 
220235?Produced by No rust @| NoCracks---| Norus? 
P2G?Tre8tment? 50 days? 

Reproductions ofthe photographsof steel panelsfrom 
thesetestsareshowninFig.2? 
The solventin which theasphaltofthe presentinven 

tionis dissolved may be any suitable light hydrocarbon 
ois,suchasVolatile mineraloils?Thesesolventsinclude 
keroSene,toluene,petroleum naphthas,suchasaromatic 
solventfractionsand parafin solventfractions,benzene, 
Detrolene,and the like?The amount of asphaltin the 
compositions mayvary overaratherwiderangesuchas 
about15to 80% byweight based on the totalcomposi 
tion?Generaly,in the range of about20 to 65% of 
asphaltis preferred?The cutback compositions may be 
usedaspaints,coatingcompositions,andthelikeonmetal 
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10 
Surfaces,etc.,whereimprovedresistancetocorrosion and 
Weatheringisdesired? 
The weathering and rust preventive compositions of 

the presentinvention may also be furtherimproved by 
the addition thereto of relativelysmallamounts of high 
molecularweighthydrocarbon polymeric substances,such 
as polymers and copolymers of olefins and diolefns? 
Amongthe polymers and copolymers that may be used 
are copolymers of styrene andisobutylene as described 
in U,S,2,274,749,copolymers of butadiene and styrene 
and copolymers of isobutylene and butadiene or iso 
prene?Various otherolefinsusefulin polymerizationand 
copolymerization include the mono-olefins,particularly 
theiso-olefins,having4to 8 carbonatoms such asiso 
butylene,isopentene and the higher diolefns?Polyiso 
butyleneisparticularlyuseful?Various othercyclicole 
finsinclude indene,alphamethylstyrene,etc? 
These polymers are usually formed at 1ow tempera 

turesinthe presence ofa Friedel-Crafts orperoxide cata 
Iyst and asolvent?The preferred polymeric materials 
wil have average molecular weightsabove about6,000, 
i?e.,in the range of about 10,000 to 300.000,Such 
materialsare wel known totheart, - 
The asphalt cutback compositions may containin the 

range of about 0.1 to 15% by weight of the polymeric 
Imaterial,althoughamountssuchas 0.2to3% byweight 
wilgeneralygive the desiredimprovement? 

Itis often desirabletoincorporateintheasphaltalong 
with the polymeric materialSmallamounts,suchas from 
1 to 20 wt,percent,of mineral oilwhich bois above 
800° F,for example,bright stock,solvent extracts of 
high boinglubricating oils,etc.,in order to improve 
further the ductity and low temperature susceptibity 
of the asphalt composition? 
Whatis claimedis: 
1?Anon-geling composition consistingessentialy of 

avoie hydrocarbon oilandin the range of about15 

40 

45 

50 

60 

65 

to80% byweight,based on the totalcomposition,ofan 
asphalt prepared by mixinga residualoiandabout 0.1 
to5weightpercent PaO5intheabsence offree oxygenat 
atemperatureintherange ofabout300°to 550°F? 
2?Acompositionasin claim 1 wherein Said composi 

tionincludes fromabout 0.1 percent to about15 percent 
by weight of hydrocarbon polymeric compounds having 
an average molecular weightabove about6000? 
3?A non-gelingrust preventive composition consist 

ingessentialy of a naphtha and in the range of about 
20to 65% byweightofanasphaltprepared byagitating 
an asphalt and about 0.1 to 5 weight percent P2O5in 
the absence offree oxygen atatemperatureintherange 
ofabout300°to 550°F? 
4?A composition asin claim 2 wherein said hydro 

carbon polymericcompoundsareselectedfrom the group 
consisting ofpolymers and copolymers ofiso-olefins hav 
ing4to8carbonatoms? * 
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