mgh Presm Experiment Swﬁon o y, u, Mb.gg
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ﬁﬁmtrers 19&2‘”
cmusmx W m ASPEAI&S.,

(nevi.aw of Titeratuze) |
Mo Pier"s ﬂlw, o

Mhelt bi@o:«nens a’:e eolloﬁ«l z&ya%em in ﬁﬁe& m wphaltema (harﬂ
'asphalts) form the dleperzed. phase, and the el enes (oily contituenta) are -
‘the- &&maxal@n—mﬁmm@ According. to Esllez«m@'nr%he Aafficulily soludble. usphnlts
sTe not lvdrombons in mofual am.u‘&ion ot ‘earbon dispersed in 43y . ﬁmre
'exiats s condinnuous . amnsition geries bedwsen ae oily constitusnta of she:
uphaltn ‘to the freo ‘carbon, - Tae molecular might incmasez atoadily and. %he
_gyster passes mfa'amely Zrom golubicmo theough colloidal dispomom %0 coa.ss- )
dely dispersed: pmiclas.., Minsral oil vaams forn the ﬁre% traneltion stage: froa
‘patroleum hydrocarbons-$6- aophalts. In e smald pmor‘zzonm they .axe alreafy
‘pregsent in mozd Iubricating minsesl oils. Im'ger ammta of ‘then ave formedl-. 73
. &uring tha ox:?.damon of tha oilm in the air, ﬁ‘n.ika 4ba-lubricating oile %hey m
' 1i3%tls T Y. ars” ojm_bv*ﬁm&wr amdatioa
of ‘the pm@mlm m ﬂ.ms9 and i:h@y am imsoln'ble :m benzol, .&sphal tenss way how-
over bo fornsd withont the prewnes of aiz, . Fhe hio"zz mlfux' con%an% ia chaxaw :
—%ﬁs’%&&fer x&w aaphg;ﬁazmm of the u‘%ura‘l asxphal"sc

B‘rom thna at:md:zoint of chm&ca.l ::mrgxssam'.icmsE aephalta w 'b@ anbdivid@ﬁ
uzto zaatnral aﬁohal%ag p@i’.ﬂ&@@: mai&a@s md cra,cking raeaiuxxeao . ;

.‘.u.. = -y tt

- %@ ol&.sr tne asrhaltn, %hg_mx’a *Z;hey can%aln of &1fﬁmnly @olubla con«» e
~-strime&us¢—0glda‘si-m—ehanges Efesa;&%—in ga—iﬂcszsam imjfhe hm asphals: _mmts
The oxidagion behavior of tho petrolenn recidusd is similar 35 theiw &m%ﬂhﬁion
.behaviorg In the diffex*mﬁ ‘bi%xmms pmd,.zc@&. from the ssos mineral 08X, - i
0 Yhe highar meléing: poing agrhelle are stabls, ani they besome eariched af
_%h@ cost of the sofd mh&l%a, @a_zm and the parsffia’ free ol conssl %um%sb L
_ ‘Unlike the dis%llla%iozz p"ocaas, “¢he’ mcf% asrhalis ameam Gnring oxidati
%h@ meliing peints z'iwo wnile mains Mm@e wp £0- g cardain ml%ing
pein‘a .and then decPezge, The sofl a,sphea.lﬁs are therefore. corrver%@a cmﬁna
oxldation into haxd. sgplicisa, the pargffin-Lres conatitusnis. m%o ressx:m,
m@. t‘ma Iaﬁ:‘a@r a,ze m m comm,m& ﬁm'.o har&. aspb.al%so '

Eme p&mi’fin pmsmt in %h@»?z)i%'@en dm'ing ths exiéntion or aimt“ lla.%— o
io:a doesp m& ezﬁ;e@ :’m.%o kha pmc@m, b'at *rmains ia & collcemal dispamion in em
‘.A'&i%mm e L

- A?Laost m%&iﬁg iz imom a‘bcat %.’m chimical s%mc‘sare amd ﬁh@ rala%ienship
.._-\'ém‘wem s!-.ha chemical mpozzi%ien ad %ha pnyssﬁcal meﬂiea of-the hard aaphal%m
- tud ohE Tenicaos oblainsd m &otillation,  The reason for 1% is thel in the

- #3stillation re@i&wa ‘TR ETs ﬁe“lm w&th the ot diffioult eam%imm of pe—
- Swolomm te- as'm@' MW bmme % w ‘can h&x’ﬁw e sapam&@i‘ emd mﬁyz@& by the
- agonl chamiaal methoda, Ey&raccrbm irg the pvmapa.l mm&&%&m%a of - asphsl%a
: ‘iand thsa patrolm msimss, & .as s% momcm.ar malbm naem, %hs differencae

j_gin fho boiling poing W‘a, m;s %?.w mm‘b@r of %Iw passi’blm isomsm ma
we&waa tremm&ml;y
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%teﬁmcrtwmIWeﬂze q1d to condense slso mcrease w:.th increas:mg number of ,
¢ n atoms. The chemical react:.vﬂ.tv of the different kind of ‘hydrocarbons is not
very different. There is no: great di ﬂference in the provortion of carton to-k -
.gen determined by chemica.l analys:.s, /0n ‘the. other hand,-the determination of the

_Andividual elements has brought.certain results,  Thue,. petmn.eum asnhalhs hava
- been found the 0TS - eimﬂar to natural aaphalts s t.he mre sulx uy’ t.uey vuuumwm
.B\rh there are exceptior.s even ta ‘mis rule., B R e el '_,._1 CanR L

- &oﬂd one msa, hv«war,, p!:qrsicai mthoﬁa of %oc.ic.go 0o m:’-u..d mm pgrom
' Wﬁﬁ paam.mw:.:; fg...o:«,blc el coTtnin Arndendad- énh‘!%a.uﬂ.una imftanmg poix:%,
_~' &ron pom%,, pene%ra.man, am ethez- chsa*:aci,e at“ vi;:m Js@ m‘o*sez"&mao) :

G%allom chmical m?,hoﬁs ef sm f\wzzisfﬁ e & thm& zr.aans i’aw mmm:s@
! infomation on ths ultimate malke wpd of ahﬁwzx,l%& Tnay infaz’m Uy &imﬁy
' fvm the work- of ﬁ@llmata,m, thas DIy mwns ave co'u x.in.ﬂ ays Lk Y -
dispemad phaaea comnoneél princ‘!.pallg o2 cexon ex of high molecalay mi@w
hydrocarbons, sbsorbed on the surace of lm'r molecuiar *mgh" wdrccaz’bonao ERETT
“nis dimpersed. phassj.a_dimeme& inan oi'*f wﬂi o, The horiness depends on t}m
n“epomicn of the gzalny oS oﬁ.y ‘.c"ncﬂ@z‘t‘.c, and - zﬁs *s:uolagicml bﬂ’rmrﬁ.or s -
“gondd$iconed by the- cﬁhsaiw of the differcut constituents, Dmcip...‘hatmn ma@hoﬁso
cnrox:xatog“aphic separations ey e veed Zor ko peparation of. ’t.he%s{:hal&s—ia&——
aifmrent ‘clagess’ of n?.«teriala., She m28d imommﬁ 3% which are ‘the Hard asphals’
or ssphaljenes, the resirs, and the oily conmztitucnis, oz galtenes. C(ae nay a.?“ive )
2% conclusions on the collold~chemicsl strucinrg of pariiculay Yitumes from the. . ..
prepor%iea—e?'me claﬂze:a fa'ando A wmps*% un ﬁay aleo Zem& '@;o cqrrcl\. 1ona on om@r;«
prOper"‘ieso._;i R , : S i

e o

ﬁm cozxpaﬂiﬁon oi‘ *&he mm&l mhal’s "a e'ng,re.sv &fi’eren?. frem tha% S
of the: ‘patrcleoun wanhalvsu The hard &phalt ecabentn of %‘1@ 1agtse 4x fach hi.,m',
their goft oophali ontand is low, snd thel® resin condant ia r'%amlarly 10% ~
A5 the zo¥%oning poira% of tha petrolowm. ummlua iz a%g;u:-a the hied and thp
nsft a.gphau i con?;en”‘s is. .‘nﬂ%u, ard. %o 0il conend boocmas mmsponﬁing}y
lwez-o me mw roedily m&emm& the reagon foz the 01l content rot wcrw
ing wlwn \‘:hm ‘haxd &apha.% ‘condent c’s.ecremea, et a,c%uaal.y azmms.ae lowes im’
803a OmBBag while ths ,propcsﬁ:icn of %he gpoft agphialis and the resing. mﬁmml}.y
:.ncmasa, 'bec:sms@ oﬁa&w&uo 13, m\,.l(‘z ansena t:-.ea’ly b "emeed al lcmr hard wpha:&'&
ntents. It appears that the centenis of the dsfforent mn.;mmm\%a am 1@%
tmpor%an% ‘éhan tha propoz'%ﬁ.en cr’ eh@ comi;iman'éa of the claasao : ~

Diffamt vduea a::e ob{za.inaﬂ '55’ Mfemnb @“hnda J‘P b“%%mg dzmz in%@
clasaesol j.' Sl R B T o :

.

Braaking eha a.spha..m dom izﬂ%o z'nsaa clas smu nemv '.m nethl'ﬂg ahou‘é %ha ,
cnmical ccnstfftﬁ%ion. Idertification of Wydrovarbons and tholr preparation ﬂ.n
ﬁha pm'a state from pcﬁmlm 05.1 has ‘begen done . mccessfu.uy only in.cass o2

~ %he _E.W.r ‘boilﬂna f‘r&ction )7 RN higner bolling ??ac?.ionae e;rea'tsa’ dﬂ.ﬂ'icul%es
e ¥0 be overcomo with ing easmg molecnler weights, It hog accordingly. becone ©
euetomary 30 be: aatxaﬁed wl’:.h the d,@?;erm..na%ic“ of the charactaristic: claasea of,
mterlals, m.ab. as the aromtics, naphthanes:, *omafﬁna, alefinso ‘l‘hs methoda

" tsed here. ax'a ring ana‘.!yuia of ﬁs.tex'mn a.n.l & fen plmsicmchmica}; pwccums
shich ‘have recamly com into uss, mch su: the u&tmviole% z.neorpt‘on a.nd. ﬂw
Ramm spvctmm. C —
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-arw()bviously, tha ﬁnWsi can rmt ba,used i‘or the 'al“petmlem reaidue,
“but, ‘only for the oii’ constituent. . ,'me compoait:.on of the " other: components ‘must be
gimilar in pnnciple %o the-oil: component baecause of the orga.nic relationship of -
" the mdividual components. and’ their ‘means or formation. Moreover, t!fe petrolemn
oil componen‘ ia the largest in quam;ity., e &
o
_‘_*::ﬁﬂatnral asghal%a co:zta,.nj.iitl& pamf"ina axm. "n%spcndingly mmh a.:ra-'
_matic rings, 5o that the amzmﬁ of ..roma‘sica and of na;mtenia h‘y’droea!"bom '
ia mch gren%ev- in thcm then. fmﬁ in zxetrolmm aaiamﬁo : "',' e
e ——— ﬁ'he =t v_‘%ic base peﬁ@o‘*m c*'l' 'ﬂesirfncs app"aack %hs: na%ral/aaphaltﬂ m
thas.r chemical cma&tian, and tho stadenent Az Justified, thel the higher the -
amph:alt content-of  the pgtm}.mu £ron which the. resifhws wore oas.aimd,, the n:mz'a
m theae reaid:..ea are to tha vw.%uz-al mphalm, ‘The MoFe. paraffinic the | .
- minaral oil; ‘the mare d{:efs th«.a mm%@ ﬁhf‘?sr i W’"pﬁ’iui@? f:-.‘o“ -"Bhe mﬁnral
'-'_'mphalts., A , e L

. Tha conmosi?ﬂ.on of i;ho Hcs*mlcm& mp?m'@ m ﬁi:.’:‘cm dammimg 'cr m’ne‘thm’
'%hesy ars’ aaphalic bage bi tomans;. o parafTinic ba 220 bitumens. Tho fmﬂm uanimin
CAQ = 50% L7 4 ﬂm ‘compontids nd B0 - G0% paroffing, snd %he latter P sing m@mﬁz»‘ -

end’ W?e pa&ﬁﬂnm S M& n&uu DITTAAS GQG"’?F m i&t@maig%m pmﬁ%ﬁen wﬁ.ﬁ?a
Ty g =) ‘icm @m. t}J = vu;: ra:u...mrm. BRI S . .

Ozm ma;;r pWa &8 c..mim::bip bﬂ%zmn ‘q:h:: &m&em—esuw mmz ami t&se
'Dkyaﬁ.ca.. proper%ms. - he grent a&hcmwe “ﬂam'—~ sf %zm mnl&,ﬁo 'bws bﬁ "umws rw-»
s&l .8 :fram ‘shaiz' hig,h ﬂng cmsonmm,. c"numt':q SEREE »

A,m a z'a.lss %ha @uw Che a’:‘a.*i’*v n? $ho patrolenn s’s—:‘;“—'%es ’rs ‘Z.he "aigke?p R
—%&;&marasphﬁt&m ‘bage-in the cw warm Jee mic:a thay wove oblatnod.. The ple~ .
“%uTe bacones howgver clear vor ¥hwn the oo *:n..sc gxavity of the 01 comm im%s Sy e
_8lone are conzidered, end & gv m’;_aﬁm" aocoRdiing 1o ¢he spsaific z'ef:rac‘cacn pro&maa 8
: cwies an a."mmem with the mwl’tu '*""“33?5 pied ns: d@%emi:mﬁlmeo Lo ST

B Accord.ing 3o ‘.:b-*m ( qphal’h.s zucr }4.139’(«. &zba‘cmm, 19293, "shsa har& w’v R
l:_ pmlta _(aanme_] %ims} om m wﬂ.cmic -c..u, c*zz:xm%m mﬁ xw“e lf.."gmly a nagmmis o
slaciz {e al&czd .,umi ,W r;:? -'“w .gamhﬁ%, Gw.lﬁ a S:gmnominm M&mgmp&, .volo m 0
:.’1932 Po B3) discussss the polycyciis conpounts conlaianing o@'g;e:a or selfur i
~%tha tridges or in the umiilke wange.  Snclioren and Tllichejew boliove shat. wh—
‘$henic der&*am%ivea and cTher é@n&mm*z‘i sromasio ri&, gyeten mast bo ‘preasnt i

“tho asphaltenss, (Die Cheo and Rechrslogzle dos Krockons, 1932),. Thay ave of
__*’;hc opiz:icn u‘xa‘é m;ill mg;he:e mndcvmmf" “mg wa&tms ar:a forma ﬁuﬁn@ cran%dnge

TR m ‘N:ae ot:he ma, lmam am, bmm«ua els»im, i.fas::k %hea h.ghisr cm@.mmd
-‘mumatic Thydrocazrbons-gre insoluble in $ha. golvents in- whim ha aaphal%ms

o axz digsolved; - Thig 1@9.&:: them o tho senclugion 2hat the e.iatulat iem~
Cagpholts as Well-ms- ,:'msse eh‘aainaﬁ foom she c"ac’zing rcahhsa gontedin ROG tos
hi@ly mn&emsea ring: Wstms; 4n apite of t&mr h:lgzm' mmtica eontm

~ Tho more highly condenned aystems bHreglk down during creckinz Sato simpxer mtm
l-_j__;meh prnifent  Atoslf only In mach mwmgical nroperzaes v:iz.ch By bo a8~
ammm tc highar &i%erw& hmphilﬂc coiloi&a.
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...sp}mitwes mn 0ot bs rmﬂlly mﬁi‘ﬁfﬁzaﬁ‘, b@mﬂs %hey are pro%ac%ed. 'by %ho
adzorm 01Xy Tha paz‘iﬁed assphaltenas oan cmy he aalfurized. after mmuon,
‘ku. um.s cﬁm‘e&'sm Ante nmsm w;au-«.v gur. &’Js&ré&@c : : ’

cxwm ml‘&hzzws ezm also ‘bo mmvaae tm% Frons th@ ma‘émdo ’ﬁxis
mmsp thw:; the nnumcked ‘palthenss mnﬁaﬁ.n holg paza:fin malacnlea as woll a.s
paraffin ‘chaina as ‘side ch&ins of sromagice and n@h%henas, mﬁ.e ‘t.he cracl:ed.
R mltms conﬁaln no more frea p:.mzi’fin mo’.leculeao

. ;LJ **-~-~:;;‘tf.m~¥*- *" é:‘::&:i‘::'* :v-:",.& 3 (q,_.‘;,.;d Shae: 'w‘b-ﬂas wy‘ %‘he
'mx‘mma) m‘e closaly rslai;ei cbmzi«:,‘,,ny, - are. i’am@&. x“mn ss,@la atmtuxal

._‘usmsso_. R TIPS , s»".‘ T : SRS

A stmcme af ‘&hs o bﬂilﬁlﬂc, ’b o o7 iszm B 'smans “usf; ua.m in%a c:m— _
g midam%inn \:ha’se'mz i kmom. shoud ghein ‘aloozal ’*ela.uwaao ioco tho heavies® ..
lubricsting 0ils. ‘Fhe U, 8. Buremse of Sﬁrs*&:::ﬁa has e;s%;\.b..ism thag the lmavy o=
bz’icating ¢ils contain pxi'xcins.lly nepnthenes and hyézam?bcm with a'glsgle .
‘:ring or wiﬁh amr&l coml@nmd. z'in::s :’1%31 ox* w‘? m:m% paz*a'?fmﬁo uié,a cl.amm, T

I% ia gmex‘m.ly Q,ammzsﬁg \har. il,sa ’rmw “o.:an..@ ow@._ ¥ 5 X
:m lena- 8ids cheing, The +13:8 z;mwwt‘,iaﬂ ip nod nigh enovgh i Shane. :»“ms%ions,
20 that highly ccn&ms,ei .x:ing sy gbel oy b@ nesmiod eorrsapending o ths '
Bolecular wel ohte Fe st APHURO. Fhsraforo unl‘?;" of Pels ,ui's'ehr emalkl zing ww
g, chained %0 emc‘n oﬂwr %Q mol'f.o:m *"’:»rem ‘B{‘s@ m‘* gm,,aw wvighgs am& %hs '
0°E proportionv L P TR SRR ST Sl

%Wlim* AR « 480 o _' i 3‘-’%0
Craciing apheld’. _ L TO0-880 S 1mE
Mecitn aphae o @R F (3

. t“{@ my cpn.,lude f::'ozn s‘;rw aaizz? Emr:'s' Q’}? {-.’ne urezn.&er m.d—mufam%aﬂ cf ‘
.‘&iffamﬁ f‘mcti:ms, that tho :.*i..&m., uloc“s of %Rm ’.&e::,gar mlcmlas w b@
lim:‘.‘zsai *ka ’hru:% a ww s?.m a::‘ irynseo

Tne 'urocsssa mlch.' ait:ea pl;.co a“ﬁ:e.-.rgs-m.-. .c‘i omc}'i.;g ccnmia%a in ttw bz’aak-

'mng down ¢f ‘complicated  structuzes into ml.x.\,r f*‘*agmm%sc In e.&ai% ionm, . ‘the sﬂ.m
chaing aso - 5plit off {fommim of (m@ ando o Um&e innd “e’byﬁrogm*m%"m L
:ecmxa wi%h 8 libemtzon of a emell anound of Hgo. Nory cradking profucis am; nod:
‘ ‘“aiy lega elﬁphatic pE-§ Macﬁer, ‘m& 1so moxe highly ccnde‘nmu, welich ex- -
p!.ams tho di£€icult: aslubiliw af. umm af the i’fm%-ema A &awpolymrizauon 13,
- &e% mclué.ed a8 o firat otep ol o cz'a.a:«.mb PECEEIS. he gide choind are splis
622 ladew, - Asa remuit, Gistillaticn and cracking azphalds dif2ez fm eawh '
other only. in mlwzlar walight, mmw and lengil of the. sldo chaing, . The. lmr
~golvbility of ke cracking asphal‘s Jthism of the. dlssillation: asphals w ba- a@-

Seibuted S0 he lower paraffin end ‘paxafiinic side choins. The #mokl oRounds

of {ho hosNy frastions (carbenea° c:r.ﬂbo‘.é‘.a} aTe ammm m‘i 'aa %he eommsatian
mc"ism énawibed abowu :
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. / A '.. T M’\ -

.. The m‘@hﬁhme z‘im im aﬁ.m&%anwiy &e?*y&x’ogmmdo

msss wﬁplm &1&&%:&%@ & "mlatﬁve‘.*;" 1*:3».@:.,. m‘* calc., ii 'mg b@ vmmm@. -
%ha% the tompvunds found in agphalts haove oTs ‘palled So—gothav? serpronds, |
as 83@0 inﬁicated ’cy ths Mmlogieal p"@pm’i:iets (E@fmﬁm W].o 160 193‘?9 B 382)
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