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In the folloWing,VII Articles the writer makes an attemp%~

°umgerize;30me :_results, which he obtained asbheadgjf the Edeleanu
Compahy's research staff. . | |
----- The articles_are;f

I Introduction

II Chemical Gonclusions

111 CrystallegrébhigWConclueibns

IV Filters and Phase Problems

7. Static Charge, . Filter Gloth Laboratory Research

VI Technical View Points,_Other Dewaxing Ideas,

Miecellaneous
VII New Electro-optical Analysis for Paraffin

I have to apologize for being unable to give exhaustive'

tables, graphs, and pictures,_but nracticaily all files have been

- o r

e

destroyed as a~consequence of air raids and. most facts were given

from memory.andva few\scattered notes, Several ideas are. new,

however;“and'also'uhknoﬁh to my,company. It is hoped that they

help the American Qil 1ndustry a 11ttle in further advancing

probleﬁ§7__—

to
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The problem of dewaxing mineral oil cuts orvbrown coal tar fractions is.

usually answered bJ the separatlon of the parafflnlc components by méans of

e S —— -

Lfllters or centrlfuges, The oil is dlluted with solvents and the mlxture is
chllled before dewax1ng in order to have the- paraffln 1n solid form and able

to be separated from the llquld phase. Thls way shall be dlscussed 1n the

\

following pages. Fll+rat10n and centrlfuglng are common practice in chemlcal
industry, but many addItlonal_facts_must be con51dered in the dewax1ng of 01ls

and the lawé:which govern that process must be StrlCtlJ observed to dewax

successfully and with optimum results,

The difficulty of the process becomes ev1dent when one realizes that it

is not easy to define the'finaliproducts of dewaxing,-Which are compllcated

mlxtures and no chemical individuals., That involves,,that_their physical

proper*ies vary.. mhey are called dewaxed low pourlng oil and paraffin wax.
Their characterlzatlon is as follows' T

Paraffln, A mlxture of saturated hydrocarbons whlch blend in any

— -

proport10n‘w1th each other and are solld.at low temperature, Any such hydro—

carbon Which freezes ut of its solution in-oil above —2OOC is to be considered

as paraffin wax. It is.the Waxes meltlng above e 25° C which are widely used
commer01ally. ChemiCally—they ¢can be defined as saturated stralght chain,

branched and CjCllC hvdrocarbons, which may also contaln small amounts of -

oxXygen or nitrogen compounds and whlch are solid at room temperature, The

percentage in whwch paraffln is present and the uroportlons in which the

e e e e e LT -

various 1nd1v1dual components occur, depend largely on the orlgln of the oil



and ‘is different for mineral oils and tar products, 'They also depend largely

on the boiling range of the fraction and on its pretreatment. ‘This is why

solubility and crystallographic behaviour of various waxes is so ruch dissimilar,

which becomes evident in the di?ficultv to separate them:and in the physical

and chem:cal Dropertles of the dlfferent wax cakes.
Oil Dewaxed oil we call the oily llquld which remalns after separatlon

of the wax at low temperature. It(gons1sts of a compllcated mlxture of hydro—

carbons and but little. 1s known about its chemlcal}lnd1v1duals. .Empirical

analytlcal methods determlne its lubrlcatlng ef 1c1ency or other character-

1st1cs whlch are “important for its use. In connectlon Jlth dewax1ng it 1s

cloud p01nt, solld point and pour p01nt only'whlch 1nterests, because it is

an express1on for- the freedom from paraffln'wax. A pour polnt -2O .C 1nd1—
cates that the oil has been dewaxed satwsfactorllj for most purooses, although
+here is no llmlt theoretlcally to lower the‘pour p01nt by separatlng at lower
temoerature and ellmlnatlnb comoounds Wthh solldlfv below —20° C There are

practical reasonS’which prohibit to lower the pour DOlnt unnecessarily,
[ . -
hbwever,' The low meltlng saturated hvdrocarbons have conalderable ‘chemical

_stabwllty; Tn llght cuts they have high cetane number. which makes them _

c*1:13.’(;'1b'le D1esel fuels, Nhlle flat v150051ty curves in heavv fractlons makes

+hem high class lubricants. Thelr separatlon means a Loss of quantlty and

qualltv for “the oil and for the wax cake they Nould be a contamlnant It is-

to be consldered however, that refining or solvent extractlon after dewax1ng

ralses the pour p01nt and ‘that is why refining should be done before dewax1ng.
Table }1and_})g1ve graphs which indicate the change in phy31cal propert1esv
whlch happen to a dewaxed 011 when it is subm1t+ed t6 progre551ve solvent

refinlng. .The pour p01nt rlses slowly for moderate solvent ettractlan but in



GHANGE OF PROPERTIES IN PROGRESSIVE ‘SOLVENT EXTRAGTION
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CHANGE OF PROPERTIES v PROGRESSIVE SOLVENT EXTRACTION
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productlon of hlgh viscosity lndex 0115 by exhaustive

cllnbs up rapldly and beyond pEfnqulblP 11m1ts, That effectfcan be counter—:-

halanced by the addltlon of sultable pour polnt debressors, but there is also
ﬂ -

an economlc reason for that sequence of operatlonsﬂ because dewaxing costs
are hlgher in general, than the costs of refining or of treatment Nlth
‘selectlve solvents. Dewax1ng of the considerably smaller quantlty of refined

stock means a substantlal sav1n7 in treatlnc costs, In exceptlonal cases,

when dewaxing as the flrs+ step appears to be advantageous, it is essontlal to

consider that olevatlon of pour po1nts,

All hls shows the difficultit to doflne +he tcchnlcal ovoduct hwax free

oil® becausc a low oourlnv 011 necd not he actuallv wax ?ree. It is easier

to give a plain definition of '011 free nqrafflno Nax" from a commercial

. point of view, thereby moanlnr a mixture of solld hvdrocarbons whjch is

perfectly free from 11qu1d components at a spc01f1ed temporaturo

e

-&nalvtlcal proccdurcs. The dl"flcultV'to chlne‘the terms “caraffln"

v

and "dewaxed 011" becomes very evident in tho ana1vtlca1 methods.. The

% classical method of Holde to scparate 011 from paraffln.at =20 C° in

-

dllutlon w1tb'ethcr—alcobol mixtures and to weigh back the well washed Wax
‘scales, was pretty 5855“30n51dered to be uns tlsTactorV. Other authors

replaced the etrcr—alcohol bj other solvcnts such as chlor1na+ed hyﬁfccérhons;

VD

Dvrldln >, butanone, ctc.} and suggested other quantltlcs for wax, dilution,
wash liguid and terperature of filtration without making a fundamental change

of. the procaedure, or bettlng more rnlic abl & results, Thosce methods rere

inaccurate because they did ‘not consider, the vwrv1ng and conulcx nature éf :

Y

-—dlf?erent oara?flns and the solub111+v of wax in th compara+1velv enormous

At b ne-

xuﬁing’liquide Tt'qu tP“rcfo“c an 1murovvﬂont when

e ey




scientists worked out a method Wnlcn‘was_hased—upon—weigh1ng—baek—theaoil;;

1nstead of "the. paraffln and on observ1ng 1ts pour p01nt. Flgures Wthh were

'obtained bJ that way viere closer to the results whlch were actually observed

in runnwng plants and still more correct data could be obtalned by dewaxlng of

-

3

several hundred grams of 1nput in an experlmental unit with close approach to

the operatlng condltlons of pilot plants or 1ndustr1a1 factorles. The author

oo

¥

suggested a ba51ca11v new analytlcal procedure which eﬂlm_nates dilution

........

entirely and measures the content of solld paraffln hydrocarbons at . any
spe01f1ed temperature“by deternlnatlon of double refractivity and turbldlty
in a qulch and 51mple way. (See annex) This'method fails at very low wax
contents, hut the analyses wh;ch are based on prec1p1tatlon do not give
rellable results in this case 1etherf Tt can be antlcloaued that the optical

method 1s more 1*ke1y .o be deveWOoed for +hat sueclal purpose than a proce-

dure whlch works on the pr1nc1p1e of dllutlon w1th solvents and refrlgeratlont
Other phy31ca1'wavs of testing measure the’ anllln p01nt the refractlve 1ndex,

the hardness by penetratlon of balls or pins and the tena01ty, orfthey 51mply

force out surplus 0il’ under hlgh pressure, These tests are not based on
-spe01f1c propertles o wax or 011 and are only emplrlcal means to compare

the chanoe of the 5enera1 qualltv of a hlghlv waxy commer01a1 product. They“_

can,'therefore, hardly be used for examlnatlon of any grade of wax, wax slops

or’ Waxy 011

The analvtlcal methods to test the dewaxed oils for absence of paraffin

were not glven basic or even con51derable chances. Cloud p01nt,and pour

p01nt are- the expre581on of a technlcal qualltv and that is all that -is asked

-~

&

from the dewax1nb point of view., The. refiner wants to fnow- how paraffinic

his final product will be and he has special tests for that purpose. For the

'



devax1ng expert“_.m”"'

7e=samef;however;2whetherVhiswuourwpointmis fixed

by a certaln content eof soft narafflns or by traces of hard Wax:orlby
v1s0051ty as 1ong as it is low enough. Irerefore, changes 1in analvtlc

procedure extended to an alteratlon of chllllng rate, temperature gap, dlS—

- ——em

covery of turbldlty in stronglv colored 01ls by 1nfrared llght and photo—
| electrlc cell rather than in development of fundamentally new procedures and
that is why all those tests dld not glve much chemlcal 1nformatlon*either.

Technical processes. The orlglnal dewax1ng process was 51mple chllllng ,

- of the waxy oil to moderately low*temperature and fllterlng 1t through “¢loth

under statlc pressure. Cold settllng followed, It became soon obsolete.

Fllter presses, refrlgeratln" outflt and chlllors of varlous de51gn were

developed and the 01ls Hore: predlluted'wlth mlneral 011 ‘cuts. - The poor,
'quality of*wax and 011 made further rescurcn 1mperat1ve and further 1mprove—
ment'was-ohtained bv tricks in dlstlllatlon, by the use of filter alds such
as diatomaceous earth and by subd1v1d ing the 1ltrat10n 1antages. Sweat—v
~ing was one of the first processes to improve ?urther the qralwtv ol the
slack waXe. - L1 was soon found that centrifuges were the answer to senarate
successfully the so—called amorphous uaraftlns,.occurrlng in the hlgher
 fractions and whlch could not be economlca11J senarated by flltratlon.
Low and high speed centrlfuges were adapted to that see01al oroblem,.
Ullutlon'wwth gasollne was olscarded because 1t was not onlJ dangerous, but
nade &, huge gap necessarj between dewaxing temperature and wanted pour p01nt
due to the comparatlvelv hlgh solubllltv of paraffln 1n gasoline even at
low temperature. Dilution W1th other solvents, allen to the oil, gave
betto&kcalorlc data and cxhlbltcd 1ess. solubility for uax, and the 1ntro—

~iuetion of chlorlnated throcarbons ol high'gravitv of fercd advantages in

centrlfuee deslgn and oneratlon.- ‘More was doubtlessly large Drogress in
.

6



1mprov1n¢ Wax and OlL qualIty*T%:thewswme—tlmﬁ decreasing oxoo9551ng costs,

It romains'doubtful if the use of prouanc for dOWﬁYln? was not a step baCKf-

ward because it increased'again the gép betweon dewax1ng temperature and pour
\

p01nt although solublllty of wax in propane 1s 1ower.than in gasollne cuts

and 1t was also hlﬁhly 1nf11mmable, It was an effort, howev<r; to’ comblne'tWO*
processeS'whlch deponded on -one. solvent only A better answer was given by .
the comblnatlon of BLnZOl~802 for extractlonland for- dewaxlng afterwards with\

the same solvents blended 1n réverse proportlon. ThlS solvent comblnation gave

I

good results which compared favourablv-w1th the Benzol—acetone dowax1ng
 process which was'discovcrod about the samc time and turncd out sa tlsfactory

oils, the wax' cakes still requiring further'improvement. Mumerous patents

—

indicats‘the result of OXtEHolVO lahoratOrJ rcsoarch whlch covers the lleld
“of—dewa)«:lnrr bV‘suchfmcans as rcpulping, recrvstnlllzatlon, recvcllng of

‘wash liquid to c,arglng stock addition of the solvent 1n stages with - chllllng
in betwegn, eto.> hlthough +h€sc 1mnrovnmsnts were advantageous vrith regard

. to quality and'docrcase’of trcating,costs, 1t‘was wenerallv llttlv known

why socod of flltratlon 1ncreasud and why the final was had be ttor quallty.

Recent research»found_the answors and examln tion of dewaxlng problems

Jrom the view 001nt of the phase rulo and crystallographlc bohav1our of

paraffin crystals lcd to a general consider ation of the dewas ting problem

as =2 whole. . . B

Tt is obvious that the possibilities to further improve the dewaxing
procéss are by far not exhaustcd but the ways havo besn dlaClOSCd

The knowledgc about the fundamrntul rulos whlch are govcrnlng dewaxing

;mrmitted considerablo progress Whlch culmlnates prcssntly in tho dos1gn of

oooclal ?1ltors (band fllters worlding on the principle of o continuous
i . ™~
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'Buchncr funnel developed and d651gnca by the hu”uuANU—CO ) the use of Aew -f
’solvcnt cohblnatlons which .are adapted to thc job bv strict con51derat10n of
phase”rule laws (dlohloro—mgthanc and dlchloro-ethanb) and by subd1v1d1ng

the dcwax1ng 1nto steps which allows the productlon of varlous klnds of 011
frece waxes whlch “the markot is asklng for.lvThe guality\of thp dewaxed 011s
‘has hardlv been touched by the reccnt developmont naturally so,vbecagse low
pour p01nts could be obtalned accordlng to sp60ﬂflcatlons w1th'older processes
also. But now thc-pour p01nts can be met with less effort wblcb msans lowered>
treating-costs. llax and 011 can both bo made now to answer the request for‘

top qu?lwty and anv d081red nour 901nt of tle 011 and any melting point for

the 011 Frc» saraffin may be \bfalncd.

-

' The w1do Fleld of °ct1v1tv which 1s still ob;ﬁ for tbo chrmlst and the '
cngineer is chiefly with rcgard to trcﬂtlng cdéts ﬁnd 81mp11flcatlon of @he
separating apparatus, Othor solventq may be dlscovored whlch requjrﬂ less
'dllutlon or which are fore cconomic as far as hcatmng and cooling probloms
are‘concerned, The design of the ChlllLrS may be changcd fund“muntally.
They aré vcry unsatlsfdctor" from ‘the; thcorctlcal p01nt of v1ew as_ l&_w~ll
be'seen belég; Tt is the chillers in fact whlch are “the most expen31ve
bottle neck of thg,quaxing unlts andlthcy are. the trouble spot as Wvll,
__ﬁhich may causec an aviful mess iﬁ the‘plaﬁts‘ln-splte of all careful theorvt-

ical con51deratlons. r*:thr.t'a‘c.:u_on and cvaporatlon are 1ikel?'to cause troublb

_,ihlﬁfly 1f tho chillers" fallmto WOrk oroocrlv due %o poor ‘design or iffphaée

e

uqulllbrlum is dlsturbcd by then,» thtle problvms onlj LXlSt in flltrqtlon,.
'if.{bb‘fecd stock. to the flltcrs mccts spcc1flcutlons,
Flna11v there: alwnys rcnalns thc 30851b111tv that an cnt¢relv new

ﬁfoccss'is invented vwhich dois awns with fﬁltrﬁtlon and makes‘all known

processes obsolete.






