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- poinky thet Sy than the m;mluau:atﬁmscmn-om.' . Sincc, 6l the age
. . phalt eontaining fusl cils nzde by the dipapification of coply which are ot

4ged by thol» high gpecifie gravity and ‘Hpgher b583ing polnud, s¥noet exolunively .
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. snzmered noxt: with whet cther fuel oils ths coko tay: nuio by hetesurfacs golte
-4ng-cf haxd conla w8 pizcatle, this coko Sar wan xoxb mixed with She warions
011p listed in Zoble 3 in varying proportions and under a muititude cf ‘d18farond
conditiong,  This was suproned £o ghow vhether the relative nicelidility, snich -
eould lotienlly be assumed, of coke ter end oll the other fuel cils having *ho
_ eonstitfitiona) properties comuen to thds grouny aotually oxiated, cr vhather 1%
" womld tave o to dotersined experimontally for each 4ndividunl case, . ihis quosbe
Som ras alk-the 2OTO foportont ninee a practicel evaluation of the ezporimonty
2t make 1% pocsitie withih cortain lindiis S0 avold a tipe comsuming and rroe
cxricun expiriolen, It 1o not nccessary 40 gention hors the nnslytical cnd oxe
. powtmontel zethcdo used dn prOViNG cod potognizing miseSbilitye U

: . ¥4 wiil sufPico 4o esy hore thal tho nizcihility »ithin .
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w,::;aive cxperimonts rade toth by us end ty othors in order o vorify thip polnh
- Tohle 6, chows, for exeaple, semo of tho mizturos veed by w9
4n tims testo extomling over coveral sontha, It stould de pointed cut copo
4+haty ae was to ho expeatod, there 4o oo prociritetion of eaphelis cven iZ ono®
_ofip to a hichiy ercnatic tul vory asrhaltey oil, cne that is congtitutionally
giptla» o related thot contains caly nogliciblo emcunts of hard caphalts, cuch &9y
fcr oxesplo, & coke tar thet hes baen dowsgphalted by some speclsl preesgs or o
low asphalt aynthotic oll, Tho semo mUy b said for fucl oils heving 4 higher
veilins peint unde by tho dogesific-tion of btwown goel or of o1l shuloe
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e 3G ey boe sald in cumoYy thet -all the fuol oils -ade from.

doegoesitication of bord coalsy ‘broen gtalny and oil sholsgs v well a3 varicus
one mede aynttetiecslly fyem o ocal-bags ovre wutuslly miscible in any rroporiions

- cur experdments aighs hove bYean sonsidored completed at thio point, cxeopt Lo

‘& Qogoription of thb rezoarch motheds uned, ainee, we bod not tho provlem of
roocpgrdsing end delimiting tho eowcallod relative niceibilicty of herd ccal ok
‘4op and all tho fuel oils node Yy doegassificaticn of heord conle  Tho rasulio

&lso had a practical volue,. ainzo, ascording to our findirgs ai2 the doegessie
fleation fusl oils =ight be vdxed 4n eny proporsion withent dlzasirons reosalta -
fopr 2ho ugere In other words, 1t ves ro lonzer nocensSLTy 2o cdjusts coxbadn . .
tenks oF o2} vurnera $o scme specisl fucl oil, which ndzht cnly ccow in limitod
qu-ntitics or in certaln rogicns, chile ovher lay-uts were belinz cdjusted to
anothep fuel oil of this group which happened to bo mede hy sonme olthor mottods

v - Instidenally, as for ea tho miscibllisy cf various do=
cegtia feel clls mnde by fion tho de»gasoiricaiion o fossll Meole 4

Dr. Sler's carlfer suggestion that Sho cethod of mooting doneptio ol nooda

ba built up of nob ono but many mothods hes proved scund ond rracticabie, Sven
a cuantitatively wery szoll production of fuel oils can be mixrd cr precdpitatod
 out inuide this group without tho olightost dspadvantego, Honce, thore was aleo
tho possibility of froely using hard ccal coke ter as @ cheap fucl oil In ordo>
%o onso the domessie fusl 01l dermande .

: o In thia connoction it soomod promiping tO cosparo tho
properties of tho mixturos pogaitle within this group of frol cilo with the
properties of the varicus conpononts thst hepponed to bo uceds Thus, ©o wWero
ghle to dotordno thad the measw-iny vnlucs of 2he varicuso comporcnts of tho
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. €m ths other hand, 28 Table 14 chowsy it 4o poasitle to mix tho
crate fusl oils having Bish aaphalt mmmmm&mmmmm
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of tho dognssificatlion fucl 0ilss. th=acTer, scmo of theso oils a0 peouliar in .
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mt.‘:cz'. amhoummmmmﬂnhuammmma Fos ot Wit
to cazos Precipitation cnly cccura ab cortain siming. propertions, vhich soy DO
»_caued mixturo-gapa, mﬁm mmssﬁon c?aprom vhichmym in Jengthe.
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S ohe migeIpdldty of Tool C4lm
S g ket dr gt Sttty
s sl e Incob fad as one of She mixture goupenerts ecnteira g0 calied -
freo earbon An eddition 20 the hard asphulis, “this frog carbon muy geperally

bo rrevisitated cnd Yy adding oils of @ hisheor surfesc. zengsion, than 43 ncoode

sory fop tho procipitation of hard sgphalls uzdewm tho sare copdisionge: S . o
excrpie, 4in she east of coko ¢aws the additlon of largor escunts «f borso} heving

@ gurfets tenaion of 28 dyn/es wculd suffico for this yurposes  (Todlo 13)e The -

- - .- ‘.‘b-‘-'o'oco"- CR W R

e e BRnse a sufrictent ad-=ixture of oil with lower mirfacs tension
ip nec coexy fur the precipitation 6f brmi capballs, the £r¢6 carien contalacd in-
tho oils 3n also precipitated cul, THis 3 nlzo true for those froquent instances
vheve 5o herd eaphalte ere only portislly srocipiinteds It ehould Bo noled thod
hoso relaticnnidcn wre cerofully ch:ckod In o speeiel pieco of cork camdod oy -
~J:&aﬁgwnh fire Forseh dn o gtudy of pitch extyasts, which s121 Yo trested clsse

Lot e exboked this precipitstdcn process years ego for varicus
. pucdlable nothods permitted, For exnspley wo found that for & sokgeter/dlecel

- 081 synien no proeipdtation ocswrrvd up to sh adximiuee of ehous 40 ranta Hosel |
" o %o 6D purts oohe tar, Thom, after a rongo in which thare were sugzended age
 sholt precipitetions thoge sedinentation sposd was very olighl, thers fo3loved

@ renge of procipitaticng, ' These wvere prooipitations shose paiimentatlon speed
Tan cufficiont Sor them o Bo dopooited on the bollsm or on tho walls inolide <he
obacrvation poriod nood, 40 Flgure 3 ghows, end a9 nichs Yo cxpocted, tho pres,
eSpitationn, with roferento to tho woight of tho mixtores (usually ebout 100 ),
increaso with e grester sdnizture of tho proctpitant, only to drop apolne  Fiwe &
novcalo Shat thoe drop in precipitations 4n gy or in perconinges of tho wixiore 18
only orporonts I€ one Buses 3t in parcentages cn the aopheld contont oil, there -

uminterruptod dincreass with the ednizture of tho precipitant, Eob

mtel the and, that 1s, at a sixturc ccntent of almst 1007 of 0i15 couzigg proe
afpdtation doon the precipitatien of hard eorhalts £all off Boézuce of difficulties
4n obeservirg 1t or in moasarizg 1t quunii:tively, 7his 45 estually caused Ny oueld
2 fine dlorribution of ko presipitates cocurring ct thls otezoe that en orea of

to pnle the gem gort of chaecvations for other aysloms 8lods Theso fools =xp

nlai o oxplalined by the vpricus results oot forth in the writings rensionsd
ogriicTs : : .
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The Hlaclbiisty of Pusl Cils

6-(.,&_—0&_‘;«‘-..'@-9&,_.‘".,'-»q.-?-.fp'ooq o_.'--_-.-.b .
Lo Tewees 4% wi1l bo poon thst en cbaolatoe eizture ¢an CoouP

cnly 4n he caoo of fuol ofl parincra Bt are conpleioly foes of hand esphol®

and frso onrion, | Hotuwrally, It would bo an_siposs 2denl gitustion 4fy condidore

ing oernsile wnd operational cuosticns, it wers posaitla %o bove gufficient cuantle

tice cf -§us’ such ofls £or fuel ol uszos oVEITRCTOe Ba% 4t should Yo remombered

that sbeolutely misoidlo, that Any - crzplotoly asphoaltefree cils, in 69 for oo thay

aro vainly arpuaticslly couatituledy have o tronondons edvoniare sver tho ehooitie -
oly =izsible elirhutls ollg, ' This selizally lles 49 thp faot thal, co golld Loforoy

the eromatio olls have & considerably higher surfete tezaion than tho alirbatie
ofis cf the sare boiling pointe - This wenld heve tho presiical cffect that shen
a7 othey oil wes odded 2w absslutely asphnlteflveo croantie ofloy ke latlcy
wonld enffer on asphult preeipitaticn, exd thet thoy &lsts 4n consteest to tis alle
t1e cils, comld couso espholt wecipitation frem ether ollsy as foot thct muzb
. bo gone Snto move carefutldye | L : , , :

S s To moxb tried to provend rresipitalion ceonxring shon oilc X0
2issd thet vould noremily camso precisitaticn, by adding coitolle Sn-starces. 43l
gsorts of compounis vere tested and % wns fouxi ihat enly serialn bhodios ware cle .
festivee IDovertholessy I8 many cases 4o adzimiuresn sed o to go iarge that amy
prasticol erpilcation gossod impogaille: beomise of t2o bigh price ond the goalld
soounto svallshiee 0 - : T

o - In ¢he eozo of ihose maderdals It Is 28her ths high surfoce
ronsicn o= She ebility 4o oxaisify freshly prosipifated hord asphelts thet 435 20w
fopl, Tuo sesond possibility has beon thorcughly sosted By oxpo-imgets which Dre
Porchors ado 5oBd yeers g0 &b firsl wo foreded fivn o 4dea of keeplng ho
preoipitated hewd cophalts guspanded 11ze on ozmtafon sinilar 4o {1 icazkorin) \
by the proper adnizturese 1% was novor peosible to find o coTpletely sotisfeelory.
solntion, whother ¢ bocause the emmlsicn sas net gulfictently stoble, whother,
© 4is zgac:cizy &psrensed too much, or bscanze the recuired edxixturos vore «©o

cz631Ye . : . - . i )

Heny othor popsibilisics wors also iested cut in ihls coznesticn,
Wt the ci-ixtares, vhich h=d to be mado 10 esphnlt contefrdns 0ils in thood cased
whore grogd oxunts of asphalt precipitaiing zaterials :od to b uned, wePo OO
largo that tho practical applicaticn of thin sotiod, =hich carmot be diecussed
m,mmmymltwmmim :
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o &t w rate, nhm m*smnhs abuuea that M @onn :zia -'msnm .
{-1" 13 s::posaible % provent procipitadticn from agpholl. eom.eining ollg. for all
- dzturo pRopsrticnsy pm'bzculwly an shono goneg whope lerge asounta el anphale
_,.pwm:!pitan*s tust Do used,. On tho otrer hond 1% is posaitle, and oven wznts.mm
‘egonosienl, 0. reduco the unplcasens oporaticnal offects of - mc&p&%&tﬂmfww :
- taln ‘ptalle tonenicoibic mixtures, . This may be mm.tdemﬂ oormoniond
. vhen omy ama!.l mnma or mphnl@pmoip&%antg’m;swum. i nolesg and -

: mw»m TS
v ) p»camsmﬁ

w ag-maggg'

";ﬁ‘_vsscemw%mzmam 25,5

‘ Sp.m-avs.zyeam : S 1.»:47
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~ Ear8 Asphalt Contemt 5 16456 -
.mmmmzmmwcom?mwmﬁ - 5 . .
¥1c1d in Aspholt Free Onby mmmzauns Jm - 65,0 {abeut)

" After.tve cnnelua!on or ‘t.‘*aae Wﬂmnm, wmeh &t c:w r&ta
shomed t.he fundmental poazddility of prevanting cophadt precipitation, we tricd
toﬂ-emt.hasmgoﬂ Yy another mcuto, - In thin.we could b..ckm*hommw~.
ofcurncrmﬁmn*nmmmcfmmmw-(;nao Tyon hord ccol
mmm@axwwmbywmmuabmmymamm
mphnnc nua, nhcmt which O, Hoehrle 4 weporied earlier, o tho mancnn aadl

here from ot surface colo tary ond oucceeded In
getungamcloﬂehatmmcooduamﬁnlﬁ-tm. weumnlaoablatcdem
mino thet co-ontinlly “dgher production of agphaltefreo oncmpoasablobytma
mothed than by using diotiliztion mothodse Tahle G shows iho data on rsw ccke
tar cnd the . baclutely miapiblo fuel oil nodo Yy deecsphaltizing, o8 1o exporde
2anty were mado with gasebath coko tars, 4n which somowhat higher a:phalt gontonis
ware found in the final cils, Atbozcugh’omﬁcrﬁ:ens?hnl‘b-Moommm
Gowaophinl tinging, tased on. tho nov short tond mothed doseribed chove, proved tho
abooluto miseildlity of thoso ollse Cn tho bosis of thelr arcmitlo conatitation,
.3m~twmzbnemortmmelcmmdommmmanmmnl they huavo tho
bvlg e&vnnta::s ovexr the cormpouﬂing o.up}muo cilo that because of their hich
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 garfece tevalon thicy Giige no presipitation of esphelt 4n other 0ilne Furtiode -
mare, sten they sve edded to o non-miscitls system of w0 olley such oo cokn tarw
‘iMool e1}, they male’ it poscidle ‘o phift the mixture gopof this aystem to- . -~
-tdgher to higher edmixtures of Diesel cile Thuse 1% is ‘esen thet.ihese olls &amd . -
i_,wng@f{wﬂmfm.'ax_:‘;vanga;-g#mra‘amem; But et Icast so far oS YoNuilo are -
“aongernedy clncey thepa éve not genuine golutions. It ghould bo sentionsd the®
" 444 proporty, uhich is comoon 1o all aspholiefres aod. low osphold promatic ollsy
hes up to 8w fever been cxpressed in any ocrrasponding evaluntion of theoo oilgs -
-y e othee M'A%m;vaMﬁfmamv.%a;%?&,,apinzc;i‘aq ofion oX> .- PR
- aroratie fuel: ofls have weﬂmﬁmnmmmr rode fapl oiloe:

TR 75 Gonsidering the ponsibilitics of uaing herd ‘coel coke Sy 4%
S vas Sap-elndly. rtont 20 prove thst oboalutoly aspheltefreo fuel ofl ecnld Ry
‘mamifsetized from this ooks Sar et prices that wors, for all prastical pucpodeds -
‘the ke 8a those for gyathetis ollss Thero ‘40, %0 bo suroy D cartain umawoide |
-abls veduetion 30 quk e R N R

2 cay bo cald tn ey that el the primrily ammatloaly
‘sbnotitited oils sre mutually nigcidlo: in exy proportdon, vithoot differovces. in
Ttk e 1n? of ssphndt- content maldny eny sciricus differencts. iz oiscibilily

“£p yiot asoidental bub_fundnmentoly ond deos Dob necd to bo roaffizned for doucetic

- b

0110, - In controat $o:tho relationshipa axistipg for the petroloun fucl clils, %
1 cldvicakle %o mix the fuol <lls thad ore prizarily arcrasicnlly eonstituted Tith.
ong arpther, o has already been dono in pard,  Such nizin: also cehiovos oh edw
‘aitienal doprovesent of their meesuring voluoSs These procodures mako 4% possibtle.
‘¢o place eddizional arcunts of fusl clls ot the disposal of donsstic’ usern el
yeasorable pricon and st the sano tice to protecs the undsrpground coal rOSoIVeSs -/
. In the hned ccal zootory and within-tho }iziis of tho poscidle ugo cf. low tenpedte .
_turo ookoy 4% 48 tho coking of bhard cbal that is chiefly cop:btlo of 4drcreasing thd - .
 produoction vutrut of fon} olle e L T

i T cay be.

o s This oisedbility of ihe priverily aromatlc aspholdwconiaining
fuol ofls m=ith aliphatie fuel‘cila moy be sccomplished by asding cortaln sube
pterees that w1l couso @ Te=dissolving of slulgo, althcugh 4n nony.cases oo
gutntpsees are not ovzllable or wculd bo unvocasnicel to vses There 10, rxrce
overy tho possibilAty of dewaspholtising ssphaltecontaining cronatio olls by 500
guitable rothod, vhorely ono wculd heve universol eiis which hovo the edvanisge .
over the esphaliefres elizhatie cila of beling solventSe - ! ‘

: T caanot Gomolude my remaris without theniins Dre fillep for
his sotive cupport in the ccoperative offort horein reported, oor wAhout tuanle
4ng =y colleaZion Dre Borchorsy 2abach, Dre Stinsendorfor and Dre forsch fer thele
-gonloun ceopernticns . .
: - 2774
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