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CHEMICAL GONGLUSIOUé

The stu@y of Lne mout sultable dewatlng condltlons presumeq ~the

knowledge of the uryata]logranhlc behav1our of paraffln waxes rhlch

denends on. nolecular weight and chenical nonstluutlon. Tlaxes may be
.conno ced of Jjust a few d“lgerent types of saturated hydroccarbons,

that is straight ehein, branched and cyclic withhgorewbr“less tranched
'Side'fk”ips' The straight chain homolegues4are limited_iﬁ number eﬁd“”_

well defined, whereas the humber of isomeric paraffins'and of branched

hydroaromatic eompounds runs theoretlcally into mﬂllLons, I@ is unllkely

ey LT

!=m kb

+hat/aiI those po ssible oonwounda occur in natural preducts because 0115,

tars and biltumen have been Qenerateé jo's oecomn051tion of orﬁanlc matter,‘

'representlng a 11m1ted numler oi nOMﬁounds. Its conversionzto~petroleum

products breaks down the nolenules 10 Jess cowpllcated structures. ,Basic

uma+ter and "OHﬂlt“Oﬂ% of ronvereLon ﬂetr“ﬂlne tHe e:tent of thqt rea >tion

- o -~

and the tyve of nardf¢1n forned . It seems therefore fe351ble,to assume

that ﬂoﬂnaratlveTv fevw conuounﬂc are: gereratea Qnd predomlnate in waxes

which also indicatc ~ their orig 1r, Thls is confirmed by the Iact

that evnthetlc vraxes frow hydrog enation of carbon ronoxide as a simple

~—

'Te]l defined carbon sourceé ive preferably we1l deflne6 traigﬁtiChain

e -

.honologueev//Brown cval tar is derlveﬁ fron more complicated basic materlal

[ ~ e e

-fundqmentally of vegetable Charactef} Its paraffln is low no¢ecular and T

s o v.

highly ieoﬁeric nonieyelég, Tt ;eue@egly brokbn down by heat to stralaht

chain paraffins, Ifineral oil, ih”éontrest-to<tar extends-over'a'w1de



P .'_._,‘ ' ] . ) . . i . . .
range of ﬂolecular welght That’iS'whathit'has‘in cormon with synthetic

Droducts, bnt it is derived iron 001pllca ed conpounde of anlmal orﬂgln
and therelore also oontalna-oyclio derivatives. C5ti11 the con31deratlon
will bold true, that the number of its constituents is limited,' Sep—~

aratiiz a paraffin’ into its corponent groups ef different- structure and

o

nlitting the groups into a few fractions of dirfferent molecular wei:ht
and nhysical»nharacteristics-will oermitma roﬁgh classifioation of any

paraffin viax and give 1nlornatlon aoou+ ohenlcal +vpe 4nd crvstu]lo~hm~

| R J—

graphlc pecullmvltles, even thou'h no well deflned chemlcal oonnounds

Trere obtained The molecu_ur Uel”hto under conSﬂderatlon range from 2§ -

1500. beparatlon of vaxes by letlllatlon and orvstdlllzatlon from s 1 ents -
‘have been freouentlv degcrlbed in 1it ature, (It is ‘the chesen-solvent and

the ldrger nurber of oryst 1l frdctlone which vrere dﬂfleront in our nro—ww

TCedure. Dlstillation is to be discarded with regard to the 1notab111ty

of low noleculqr Lranched vrixes to he at, but al] efforts to replace 1t

by a solvent extraction in $cparating to riclecular weight,'failed;v=ﬂi§-

v

tillation wus therefore done in good vacuun and without fractionation,

—

collecting only h - 5 cuts and a re51due and leav“ng the furuher split—
ting to nolecular vrelsht to the fwaotlonal e;nstalllzatlon writh so]vent
'Seneration to dilfe fent‘ohemioal structure vras effected irith the solvents
vhich the Edeleanu process uses extensively in cormercial rﬂante, that is’
dichloromethane nndvdiehloroethane, tvio - of the hl”hPSt selective uolvents’

to nofe“ﬁiar structure., The wax cut wns Hissol%ediln_ﬁoof solvent at

elevéted temoerature.' Blendlnn Tltlo of the two solvents Vas anausted

to meet phase, rule requlxenonts vnlﬂh are discusscd further'below. Chill-

-ing‘was done;at a rate of 1 Co in 3 - S ninutes and the stock was filtered



through a “uﬂhner funnel When seoaraﬁlon of- war-became v1515]e 4umﬂxa.~

Wash 17qu*d wras used- rowwrd1ess of the solublllt3 of vrax-in so]vent which
‘Vas rﬁcovered by evaporat*on of most of the so]von+ in vacuo and recvcled
“to the»charging:Stock. The next fractionation vras done 2 C° lower than

the‘previous one and'so—ﬁorﬁh untilw2os— MO fractions hadhbepn?obtsingd.

“he yield of some fr: ctions s né:llglble, while others were &bundant,

o .
AL

e -job. lS time ~onsuming but for & outs 1nd the stl]l bottons it fur»

nishes more than 100 f}wctions of wax,'which nay wartly.con51st‘of

e

chemical indiﬁiduals but in}théir waorlty at least break dovn the eom-—

pllcated 1n1t1al mixture of nara;flnln i dro arbons 1nto groups whlch

°onslst of but few oqnponenta, -For general 1nformatlon there seems to be
S '3

‘ no.need for Such a detailed: ennr%tlon and 1arﬂer steos 1n yI?SuMlllzat;

i

are pernissible, The frwétions-are then nore ompleh, but tbe saving in’

time is considerable “ahdwggnggglkQOnclusions-about chemical character'
. . L0 3 o S by ; 1

.

and crystal properties can also be dravm|

Prof, Dr, E. Terres, in a”éneech addressed to. the German brovm coal

syndicate, su."esteﬂ to plot rnolecular wreight of such fractions against

'

ﬂelfln" UOlnt and to conpare the sraph, with the corfesponding-curvelof

straigbt'chain<paraffins. (]3) "his gives. a ﬁenorql survey 1ndeed and ‘shows

hovr far in average a waX 1syd fierent Lrom'str11*ht hhawn charaﬂter.. But

nelting posnt alone is no sufflclent cnaracterlstﬂc, espec 1a]ly of obv1ously

1mpur chemlcals, and no ﬂonc]u51ons san- be drawn w1th oertaﬂntv. 'Also the’p

- LSO R ¢ e

_1nﬂlca+1on of curves of. coordwnaséa hydrocarbons from such a "raph’nust

4 -

;hiéf”handicap lies in-the fact-that branched” and

appear doubtful. The

cyclic naerilns have both 10wen-mélting poin+s than nqumolccu Lar stralght

- ) - - . .
ohaﬁ'waxes and therefore cannot bﬂ discerned. r"‘hr'eeh dﬁts caﬁ be derived

w1+h certalnty from those e 3%riments, howcver,.tnat is 1) Senaration of wax
. \

[ e — S B S SO B ‘ -
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sane yleld and oontlnvouq e]ope of mol+1nn n01nt, but furnlshes fractlons
which are vervwdifferent'in Vield» and show nans‘Ln fractlonal‘crystalllza;'
&twon in whlch praotlna]]y no wasx 1s senarat d ‘é) Meltiﬁﬂ point plotted

/
-d"alnst V1eld of frdctlons glVes no- contlnuous curve but 1ndicates steps.- (1&)

........

'BO:h‘LaCtS p01rt to the e21s+ence of on1V'a llnlted number of individual

paraffﬂnlc hydrocarbons in” paraffln'wax, but say nothlnv about constltutlon.'

i e = mamg e T UGN

3) Up to average nolecular welght of appro xima ely ;00 the exletence of
straight chain comvounds in all paraflln wax tes is predomlnant Isoparafflns

'occur abundantlj in tars but are nost]y broken down 1n dlotlllatlon to less

or unbranched viaxes, Jith 1ncreaeln9 nolenular'welght the unbranched"paraf-

s

fins become scarceér in natural nroducts ‘and seen -to be abbent for molecular

weiﬂht éEeve 1000, It.will be seen later that those Vax4components are

partly 1oomerlc partTy "Vﬂllc_be*ween hOO and 6OO while they are'doubtlessly

chlel_ly ‘evclic above 800.

In 1042 an artiéWe wﬁs published by Gross and Grodde (Peutsche Trdoel A,G,

_mother company of the- Tdeleanu Co.) (Oel und ohle 38, L19) in which an

_"attempt was made to characterize a naraflln wax b" 2 nunbers, whlch were

« =

P lpids

calied tne ”Asvnneir& alue" and-the‘“'lng“v11 ue", the first to r‘1ve an

’____,_

1ndlcatlon of branched side fhalns, the seoond_to reflect the ®&: tent.of

'cycllzatlon.- Both figures werelnased on further development of the forrwlas

Sf Ttessam and Sawyer and of Ivanowsky, “hese two figuress _

V=311 .1 -~ 205 - 0,75 . Melt. Point
il £ 95 SR | :

and

- 511 ~311., M. "

CRV =-103. d
| - T # 95

90°
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M.P WELTING POINT PLOTTED AGAINST MOLECULAR WEIGHT
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permltted to draw conﬂ1u81ons to +he oheﬂlcal char cter of :es,='Commer—.

~

¢

'solvent filtraticﬁ”with diChloroethane similar=to the‘prdcedure whlch was -
used in the Edeleanu Jabora+ory but wri.th less effort in. fr ctlonal ﬂrystal—
lization. ffhile those *1”ures "ould be used with advantaﬂe to cnaracterlze

a le nroduct’ they still vrere not sufflulent t ﬂive riore exhaustive

information about zormersial waxes, beﬂnuee they aould not be plotted in an

easlly 1e"1ble oraph together'w1th mo ecular,weight and'quanulty. If both

[

Ligures vere cortrgoted to a'sun, howev“r, as the authors suggested then

—t:

there Wwas no advantage over~e1mnle plottlng of neltlrg D01nts.'
It W S therefore.tried to 11 nk molecular welght and percentage with
specific gravity and melting 001nt in a graphlc pattern, nh1dh 1s ,dpable

of reflectlnw roughla the chemlca]‘atructure and crvstal pecullarltles,

R

ﬂvlela percent are obtalned by velghlng the crys talllne ractlono, grbvity
g > :
"and melt:l.n”r npoint can be e%smT" deternlned w"th ﬂreat accura cv by cOn—

e

ventlonal nethods but +he 6erefnrnﬂulon of ﬂolec1lqr ”ew"h+ nvolves some

'difficultieS'and a feW‘words-shall be said about it.
. \ - ‘o .

hhe wayes fronm tars and nineral oils under consideration are within

-

The limits of 250 =-1000. Synthetic paraffins reach to ISOO and'far.above,
Phenlcal indlv1duals vlll be present vcr"~seldon onlv and “the ana1y81s w111

—jffve—average—He&enuiar—4e;f¢$s—et_;m;e_ar lwss_comnlea_mlziures;__No knovn

riethod wor?s entlrelv satlg;actorllv for this cartlﬂulir tqen.,nThe standard

method.of measuring the rise in b0111ng noint of a .suitable liquid gives

very unreliable results, because too little wax can be’dissolved'if one is
\ "

to stay within concentratibns,'fcr which the laws of diluted solutions are
valid. Better results are obtained with the krvosopic method in benzene,

which works Fairly well for low nelting ﬁaraffins and which may be modi.fied

15
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with p — dichlorobenzeng for average‘molecular:wixes. Itydoes not work

80 well with high molecular and high.nelting waxes for the above naned

. reason, or, on the contrary, because solubility is too small £0 ~ive decent
melting p01nt de\“ession.

i3 actional separation-of‘high nelting waxns nay also cauge erroneous
results. Staudingers method to calculate molecular weight fron the viscosity
T : | - e e |
of diluted solutions vwas also tried. This nethod, vhish gives good results

.

for hl"hor nolynmerics, gave no reliable results for waxes of average mole-

cularlvelght. Satlsfactory and reproduceable results were only obtained

SO

by measuring thelmelting‘point depression of naphtalene, Whlch also gave

comparable results for high melting'waXés. “he figures also seemed to be

<

mofe‘reliable than those which were ob talned'w1th namphor. The calcula-

v e

tlon of molecular Welpbt Iro suffaoe energy with Eoetvoes!s rule cave

rnostly doubtful results, lt is a qulck method however, mblch requlred
'measuring of Qapillarity and of specific gravity at_two tcmneraturssvonly,

~ PR

\wnﬂllarlty “s ea51]« meusured bv +he rise of wolten e 1n flne bore tubes
7"’\ NTARE 0

and no dlleCUlty is -FAFelved in ﬂetornlnln" the soe ific "r1v1ty correctly

[ S———

in a ovcnometer. Iolecular weight is - then valuated from the formula:

’ L)
.- B | .65 . , ‘
Tt means k Toetvoces constant 2, 12 evgs, y surface tension, h rise in capil-
e - - - - o o=l -
lary tube, r dlameter of tube in cn, g grivity 981.1 cm/sec, & spec, grav.,

-] abs. temp. )

16



———-——£ﬂ~an—unpubl}shed~repori_l~subgesied_gg_plot Wax s om ositlon such as’

follows- Molecular welﬂhts are logarlthnlorllj plotted on the aﬁsﬁugsaf Q&e
o~

i —— .

ordlndte was to reflect chemioal structure, A characterlstlc was chosen which

Varles w1dely w1th riolecular constltution. It is the product obtelned by '

multlpllcatlon of the di fference of speolflc wrav1t" at 9000 and of the meif—
“ing p01nt of ‘the fraction fromlthe'correspondlng data of" the equlnolecular

.straight chain paraffln,. This flpure nay bo!called clau51llcatlon number and
l; ranges fron o to lO 000 for mnost *ay It is plotted 1ogar1thm1cally and -
is. evidently zero for stra-ght chaln waxes - only. Tnere is nOWTarge dlffer— ’

ence in speocific grqv1ty of unbranched and 1soneric naraffwns, but the melt—

e

ing bo int drops qubstantlally in branched W Xes, whlch is tnerefore 1nd1cated
" by that nunber, Pvclic WaXPS‘h ve hlgher speciflc grav1ty than normal ones _:

P

and 51nultaneouslv lower nelting poznts and thls is still cons1derab1y nore
pronounced forﬂhydrowronatlcs. The nunber thereforc arows-to qulte a dlf—
jferent order of nagnltude, reflecﬁlnﬁﬂihe nunber of rings and though much e
.ha21er, the character of the 51de chalns, Tne oroduct naturally turns tcwarde

the negatlve 1f the neltlnb point 1s hi"her or the scec. Qr3v1ty 1ower ‘than

that of the equlmolecular n - paraffln,

o A ey

Bvidently this nethod cannot clalm anal"tlcaW accuracv. No law is-known

which fornulatcs nclting noint’ deoression or rise of- snec1flc ~rav1ty in de—'

pendence from {someric gtructure or Gyul_uaLLOH.\ Lurunx;uore—ihe—£rae%1ons——
are no pure chemlcal 1nd1v1dua1s and their neltinp point u1ll therefore be
_depressed anyway, even Lf +hev are close to normal. naraffin character.‘

But it has to be con81d°red that even the attenpt ror a rough claesrficatlon |
..1'151'3'r be useful w1th regard to gencral dera71ng que3ulons. ;oltinv n01nt |

depr6531on for reason of impure preparatlons can be part]y compensated by

-

‘cuqore351n~ the zero ‘point on the ordlnate. It is Lnown, that synthetlc

17



waszes have chlefly stral*ht cnaln character. If a syhﬁhetic Wax,isvseparated

- as desrrlbed above and the reault nlotted in the v*aph this w111 show where
‘the ab301ssa should cut the ordln1t° to re¢lect‘ he svnthetlc wasx fractlonS'

as stralght chain. compouﬂde."”hls is’ uhe 30 p01nt and all fractlons w1th

——

.cla851ficatlon number below 30 shall therefore be regarded to_ be n - paraf—

)

fins.
The'%beceé in Whiob‘aéﬁﬁxic,'mOnbbvclic,'andvpolycvclic paraffiﬁs.

ocour are"fognd by nalvs13 of a 1arg=r nunber of frnctlons vith “iatermans
ring analeis dr with Gross and Groddes method. Roundarv lines canbo./
_drawn_whlnh oenarate Plers of 51n11ar1v bullt holecules. Anv unknwon sample
cenjthenebe separated~andfp+qt ed in the ~ra>h, and nheck tests always shoved
ithnt the location of such obtalned_spots.reflee%ed“well “the chemlcel.struc—
‘ture and crystallic pronertles. VTﬁis is not eurnriéinglif if-is coﬁgidérediﬁ
that the- gr phlo'wTOttlng is Eased on phy31cal data which are. somewhat blurreda
1ndeed~ but that oonwensatlon to sone ﬂlober o the truth was found by correct
fenalyees.. | | -

rThe ciassificatiqn number is little sensitigzztd errors of # lO%ein.tﬁe'
meiecular‘wei"ht Iﬁ varies'Witﬂ rdlecular weight and is betwee; 30ﬂena‘
appro 1mately 1000 éor 1so~paraff1ng'and cyclanes, whereas it grows from

“LOO to above lO 000 for hydroarom\tic wraxes. The bounddryffd;es, which

_separatc_ibe_n;gllc_ﬁpageg_ggg_bg_ggggidgzgg Strﬂl~ht bUt uhCY are: 1nc11ned

-to~the-ab501ssa. Lhev can be shlfted-to run almost parallel to the absnlssa'

bv multlplylnr tne cla351rlcatlon number w1th ﬂol Jelght x Log lpl, elght,
: R L v 10@ -
- R | _ -”‘10 OOO

The flgure reflects then the chen1ca1 charlrtﬂr all over the range of mole-

———

>~

cula 'weight;“buﬁ“it is jnferior in graphlc plottinw because +helsoparaff1nlc

-1.8-



‘spots move too nloqe togethor..

T%;r Iunxlns still the percentmﬂe of each obtdlnod fraction. 'It is
plottod on a third coordlnate unlﬂh ex tendS'ln space but - is. easlly readabhs

in the'graph, Arrangoment of the 3 coordlnates in 60°angles, together with

ﬁhe ogarlthnlc,mlott nv-helps to_strai#hten'curves an@ ﬂacil tos survey,

-

The- senaratlon of 5 pdrafiins-ls plotted on mage, (22) -eeéh:inva;dif—

o

ferent color. . o L ,e;

FRT ST Ee T mFanr Dt ieytis £ Simvy

’ ”}» mhe 1arge nunbor of analytical data Nh'ch had besn cbtained in our

—~— —

laboratory*"era destroyed dur:LrLO the'Ygr, and. thls nethod of hlottlnv is

Lo

therefore demonstrated on less exhaustive data from Jlterﬂture, which.weré’"

— e
>

“taken and calculated fron Gross-and (troddes paper,
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'PLOTTING OF SOME KNOWN GOMPOUNDS
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~HEMICAL VALUATION OF GRAPH

“PERCENT

SYNTHETIC PARAFFtN F. T

AMERICAN VASELINE

AMERIGAN PETROLATUM |

WAX FROM LUB CUTA

WAX FROM LUB CUT B

STRAmHT 1 ‘_ MONOGYQJC ! ,
. BRANCHED S ﬁucvcuc

PHYSICAL VALUATION OF GRAPH

“TIVE TO.PHASE SEPARATIO o

OILS SENSITIVE TO
PHASE SEPARATION-

SOLUBLE, MODERATE FILTRATION ‘;\\ ,
RATE N\ ' U
. T WAXES MIGROGRYSTALLINE
) A" of ¢ © SOFT TO HARD, PLASTIG, LESS

e R NG .o o Q’?@V 'SOLUBLE; POOR FILTRATION
TR o Op_ RATE

WAXES MIGROBRYSTAL=
_\HiE_HARD, SOLUBLE
CO0D FILT,&ATION RA'I’E

> WAXES MICROCRYSTALLINE HARD TO
Soo

" TYPE A-E
SEE MIGROPHOTOS “PAGE 35



“Svntheticm?araffins from‘FiSther ~-gr005fh—prooess- LTS

—— e ‘$f”“53§¥——(red spots)
Yield % Mol, 7. Melt. P.. Sp. G. 90%0 Cla»~,No.-

T " 1,0 W3 66,5 o770 . . bt

IT . RENT 315 57 0,760. 3y
FII 3,3 379 36 - 0,766 200 -
I SN h7o 69 0,770 8-

IT 5,7 428 .. 6145 o 768 26 .

11T 2,2 L38 . L6 f?l o138
v - 2,9 Lh2 - 2L | 0,772 . 322
I —-g,3 - k95 TL,5 0,773 o

TII. i,k LeT 63,5 0,77 10
T 2,6 hW89 7 L3,5 0,77k 26 -

™ 254 L86 21,5 T 0,778 128
T 9,3 56 76,5 0,778 10

II hy9 515 65,5 S 0,775 S V-

11T 3,0 529 . Lo, - 0,778 - o117

v 1,k 521 2% 7 0,782 LLE

I %3 59 ez oA .. 2

IT . 3,0 . 556 70,5 - 0,779 . 21

ITT 1,9 . 582 - L . 0,782 - " 120

I 2,1 4, 1500 . 113 0,805 20
I 12,1 . 500 96 0,791 | .

TIT 1y 6- 765 . BO 0,789 .30

vAmefiqah Vaséline
_ _ - ~emmm———=(blue spOtS )

T 1,9 370. . 857 - 0,763° 0.
II 2,5 386 36,5 T0,770 273
oil . 360 - 137 ‘0,798 - 292k

I 3,9 LT 57 10,776 ) L9~
I €,2 138 5k 0,781 2l0.

IIT 8,0 63 . 2% 0,797 " . 13063 .
~oil - L6l . =16 0,813 <. 3960

I 652 - .587. - 68 | 0,791 1767

II 9,0 59L 52 0,79k S Lé2

T . 18,9 593 . 22, —— ..0,810 . 1929*
oo0il T v 606 0 <15 0,830 - . 1,900

I - ¢ u0,3 . 988 Ly v 0,825 1110

11 6,5 518 36 - 0,82L . 1860
Iz o 2,6. 770 28 0,830 Lo 2660
Joil | S Tt =7 - - 0,8h9 - E8lh

s - w)le'xf AP OPIAR
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Mol W. Helt. P. . Sp. G. 90°C Cluns No.,
52l - 70,5 0,780 51
510 53 - 0,78L - 288..
so1 b 0,855 5976
S7L - - 79 0,786
562 .65 0,792 - 255
595 Lh, 0,802 891
. 590 34,5 0,812 . _1526
603 0 0,858 65L5
807 8L - ' 0,803 130
899 60 0,812 57l
8L3 42,5 0, ’ 828 . 1695
9L2 37 0, 8h3 . 2860
889 2 0, 886 © 8811
Wax from German Crude A )
_ —— : —(green spots)
330 - L5 . 0,753 12
. 287 35 - 0,751 -~ 30
369. 56,5 - 0,759 1
337 L5,5 o > 758 .38
351 28,5 0,780 663
199 66 0,775 o
Ls7 52 5 0,783 296
L91 0,790 Tho—
512 22 | 10,8087, - .1980
611 73 0,796 ,m_;' 195
625 L8,5 - 0,805 . 885
63L 33,5 0,811 1526
606 21 0,833 3380
1010 5L 0,836 - 1836
1032 33,5. 10,850 ... 3360
- 967 16 0,878 6690
wﬁax from Germé“‘Crude*B B
- o - (lllac spots) T
38?,77":*37“*;" 0,763 30
168 6k, 5 0713 L2
BRVINRN 57 0,773 99
- 397 L5 0,782 37k
577 - TL 0,786 . 8li
566 57,5 0,792 - . 3L3
550 .39 O,799 966
"1070 gL 0,812 ' 200
01185 L6,5 0,836 1812
T T90h - 36 - - 0,839 2665
868 27,5 _,o,8u7 3697



It cannot bo the result of a—s1mplo-soparat10n nethod to, glve ‘exhaus-

tlve chemlcal 1nform1t10n about the 1nd1v1dual components of-a wax, But

o

- the spllttlng into nclutcd groups indicates the. chemzcal character in.

average. Fron chld % and locatlon of the fractions in the graph it
. ) .

-becomps ev:dont to what extent the wqx is CJcllc,~br nchod or straight
_chaln. -Ison ric and homologous grroups can be discorned ”he former
are located on parallels to the ordlnatv, whlle the latter ones are curves

Wthh w1th 1ncroa51ng molecular weight cross the absciasa in. sort of a

parabollc slope. There is . i

‘whlch is not surprlslng 1f t e.largﬂ number of possible: homologous scrlcs |
‘and thc rough soparatlon 'nto comparutlvrlv few fractlons is con51dercd
'HoweVOr, it is frcquen y p0331blc to draw curVes through p01nts, Wthh

ropresent 1ncrea51ngly branched and cycllc compounds w1th grOW1ng nole—

cular welght f1n111y 1oad1ng to tho lubrlcatlng 0118. Onc example is

plottcd on page (27) for Anerloan Vasollne and 1t saens to 1ndlcato, that

-~

those fractions -can bo conoclved as clcavagc products of a smngle, or of

very fow conpllcatcd and hlgh nolecular compounds, Wthh need noﬁ necossa—

X

rlly be hvdrocarbons. lefcrent ways of molecular brcakdown of such com-

pounds may be roflectod by thc varying slopo of the curvos, whlch also

-sccms to 1ndlcatc, that tho nunber of chenloal 1nd1v1duals of fundamontal

genetic 1mportanco for parafiln waxes is llmltcd

Thc VIAXES dlffcr 1n*pcrccntago in Whlch the wvarious structured paraf~

~ fins are prcscnt in the mlxture. Parafflns from dlStlllCd tﬁr and synthe-

'tlc waxes are chlefly stralght chaln and to a small part bran‘hcd com-—

‘pounds, “vhile the cgr051n10'wmﬂes are nore hydrowronatlc. All groups

occur in waxes from mlneral 011 though the unbranchcd chalns prevnll in

lﬁtho lovrer cuts wh(r=1s thcy arc gottlng scarcer in the hlghbr ones. It
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can bc derived fron the grqph in uh 1t--cases su h_thermgi tréﬁtment'wi l

—

substqntlally 1nprOVo a parnffln, bo ausc the isomeric. ﬂhalns aro spllt
off'w1th comptrut1Vo oase, whvroas no amellorqtlon can be ant1c1pdted '

fron waxes in whlch thc cyollc conponents prcvall The graph can 'be

divided into flolds which reflect the crystallogriphlc behnv1our of the*

»compounds, and sone of the phy51oa1 propertlos'ﬁhlch arc 1nportant in

-

g B

déwaking e. g. solublllty, the fllterlng propertlos or hardness.

The prdctical value of thlefygg;of nlottlng parnffln oonp051£ion may
N y

be denonstrnted on a: fcw oxnmplcs, in which for time sav1ng r01sons ‘e 1lso.

ellmlnnted the separatlon to molocular weight, which is pcrn1551ble only,

if the molecular range is narrow. , R

et e n

1) A tar distillate from 1ow'temporature.oarbonization of German

vbrown coai vras to:be dewaxed in two stagas in ! technical;ﬁnit. " The re-
+ L .
flncry had guorantccd thﬁt dlstlllatlon be done under rough conditions

(sllght pross e) with rcgard to good filtering quality and'prodﬁction of
| “5 -

commercial paraffin whlch oould be bl eached to water whlte color. Filtra-

e

tion rate in the flrst “sta 1ge of the dewwxlng plant was found 100 kllOS por

nsquaro meter por “hour, Uthh'iS protty low for a well dlstllled llgnlte tar.

The wmx also needod con51d0rab1e roflnlng ofiort to obtain: deoont color and

the reflnerv expcnts attrlbuted those obsorvatlons to a1 slight carry over

of crudc tmr 1n dlstlllatlon, which oould neithor be av01ded nor. be con-

_sidered as obaectlongble wlthln narYovr 11m1ts.' ) N o

‘The paraffin was therefore pxamlned by fractlonated crystﬁ*llzatlon

such as deéscribed above. . The result was:



Avérage'MSi;jW of'wax 380~“DIZI778 Mdlt;.P. 56, $°¢

_ Yield % Melt_. 'P. Sp. G. 90 ‘¢ (Qass, No,
Fractioh 1) 5 . o bl - 0 796@i' | 59ér

) FJ\/' i A ot . ,. ‘, ‘l...'-"v . .

2) .15 . L8 0,782 276 -
70 % Iso - 3 2 - 8 0,777 108
Wy  es. sk 0,776 ~ 102
30 % sﬁr-ai"g"ht 5) - 1o 61 0,775 .. 16
6) e S 0,773 L2

'Allow1ng for the sprecad in moleculir rangc it is fe%sible to régdrd 6 as
rnormal Jax,. The separatlon rcvchled that the wax contained a prepondcrant
quan;:ty of branched parmfflns.i That proved that the tar had becn dlstlllcd
wlth cautlon. Actu“lly it was admltﬁud 1ater ‘that the dlstlllatlon had bcen
done in sllght vacuum to avoid -coke depos1ts 1n the Btills., The new feed
stock was dlstllled under rougher oondltlons,and g%ve r01d11y thn:expected -
high filtration rate for an cxpertly prepared tar dlstlllate of 250 - 300
-‘kilos/m?h; 'No-difficulty'was mct»lnvrrflnlng that, wax to vater vhite color;
II) In dewaxing a shalo oil of Spanlsh origin the filtrutlon rate was
found to be 200 kllos per square “neter per hour.‘ hlthough this flgure is
‘ atlsfactory 1t was trled to increasc it by vnrlous means llkc redlstlllatlon,
slight- chemlcal prctreatment, chllllng and._ dllutlon, in order to cut fllter

surface dqwn still further if p0531blc. All efforts 1nf1ucnced flltratlon

rate{nggllgibly only. Howevnr, thc answer was glvcn by fr"ctlonqtlon-
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Average Mol:

9 o 5 ¥

vielag Mclt.-Pl ~ Sp. G. 9o°c | 'féiésL.Np,

~Fractioﬁ 1): ;IOEI{ 22 1 'f‘ ”0,771- : ";“ E 387
6410 . 20 - 9 28 o766 [ 18
. L 3) : - 17- . : 3)4 | O,'766' . 12l
| I R - R 0,763 25
6L, % Straight  5) - .}l'_‘I- 50 . -0,765 _,fj.x‘ hs
| & 13 6 - 0,12 S 30
The wax’had_already preferébly.straight chain'charadtcr and no substaptial‘
i;provemeﬁt of filtration vélocity éqﬁldithércfore beIaﬁticiﬁiﬁed from
aistillation'or cﬁemicaI pretreatment, T _' : ' ‘._““ e

‘ III) A wax cut from Persian crude was dewiaxed in the laboratory. The

flltratlon rate was 80 kilcs PEY. square mctcr and hour. The fractlonated

1

orystalllzatlon of the wax cake gﬂve the fOllOWlng result, Jthh is only

~

Ilttle conclu51ve because the nolecular r%ngo is too large,

-

Average Mol . of wax Soo D. 792 Melt. P. 58°C

90
- Mean : , } v : - - )
Mol. W.  Yield % Molte Do sp. G. 90°¢c  Class. No.
Fraction 1) 580':,_ '13, - 1 0,831‘ : 26l |
28 % cyclig 2) -576 6 21 | [0,809, 162
'3) S0 9 26 . 0B 150
5% TIs02 b) b0 18 38 0795 92T
k7‘*5) wo - 17 . L7 - 0,790 . 560
7 37 % Straight 6) Shb . .10 | ‘ 53 - ,'_, I'o;78§ ;.. E 2L2
7) h9Q"; “ o7 | ;. 70 {M: - - 0,730 »' : f; SO'T

‘30.



AFractlon l) shows, thct the wax contalncd 011 by 1mprop dewaxing'con+~

dltlons. The Clav. No. L 200 1ndlcutes close prox1m1tv of +that oil to

"wqxes and 1nd1cates phase snpwr%tlon of the hcavy ends of the long cut
] . |"
durlng dewqxlng. 0il content. for reason of poor quhlng'would give much

P —

hlgher Ll?va ~No. for the given Mbl.,welght.

Fractlon 2 1nd 3 disclose the presence of only llttle cycllc wax, whlch

e U

however may ‘reduce flltratlon rate con81derably. Fractlon Lo~ 7 indlcate‘

'presence of a large percentage of the well" fllterlng n—parpfflns but the"

"proporetlon iso - normal cannot be estln“ted from the mean Mol. We of such |

a broad nolecular range.

The next cut was taken a.llttle shorter, cllmlnatlng partly thc cycllc
waxes for'whlch dcwax1ng condltlons can be nore 1nd1v1dually adJusted in
. heavv dlstlllates or r031dues and the flltratlon rate cllmbed to 120 - 150

kg/n h.

™

Fractlonatlon and graphlc plottlng was useful in othﬁr cases to prove

carry over of raw 0il in dlstlllatlon.' This becomes evidont 1f poor

= e ) . ol

filtration rates are obtained for_waky stocks, for which thewloc%tlon in the

s . o
' +

graph 1nd1cates good filtering vcloclty.

o

The grqphlc suery will also be useful to flnd the most sultable appll-
atlon for a glven wix, Or to 1ndlcate how it should be fﬁf%ﬁ:f_sﬁlif—ﬁp"by"'

distillation or dewaxlng 1n.stages, to.gct maximum economic beneflt,_

..............

] ™

from 011. -
: The producer of fntt&Jncids by wnx oxidation asks for n-pdrafffg;—of a

certain 11mited noleculqr rangc. Color does not natter in.this_cese7~bu£~his

second denand is absencg. of 0il in. the raw WX,

;-



I 4

qunched 1nd cycllc ques are apt to- produqe synthetlc lubrlcatlng

. oils 1n vnrlous ways. A very small 011 oontent of the wax is not hnrmful
in thls case, but cuts of narrow molecular rqnge lead to better: results,
R
especmnlly if the lubrlcant is produoed by way of chlorinatlon and<a1um1num
bchlon;de treatment. . _;4— T ‘ |
Plastlcity is- a desired -quality for all waxes which are o give a
protectlve cover to food and. fruits,fwhlle hardness and the capablilty
-to absorb and hold a large quantlty of solvent in even dlstrlbution is asked
for the productlon of polishes. |
The graph is useful to estlmate in Whlch percentage those qualltles
iare present It may also be of advantage if the questlon comes up to |

-select a sultable ‘rawr materlal for the productlon of chemical 1nd1v1duals N
as a startlng material for the ohnmlcal 1ndustry,. It is qulte p0531blc;“££at
~ compounds such as nethy1~nonadecane or cyclo—octacosane are. some day'ofv_
'1ﬁbortance as 1ntermed1ates or startlng materlals for the productlon of

_ synthetic chemicals. ' The descrlbed way of fr"otlonal 'separation and graphic
pletting willﬂtheq be of a fast method to test ‘ 1arge number of con51dered

waxy raw materials.
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