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TECHNICAL VIEW POINTS

From the theoretical-considerations pfesented in previous~articles, we can

derlve some practlcal p01nts of v1ew, whlch are of the greatest 1nportance for:

good plant.operatlon. It is the phase problem.whlch determlnes'fundamentally

P

whether or not our 11nal products w1ll be satlsfaotory and this cons1deratlonv

»shall range~finstv——ept1mum results can only be expected 1f operatlng condltlons
' come close to the fleld of phase separatlon and all determlnlng factors must

then be clo°ely watched. Those factors\are a) tenperature, b) dlI_tlon and’

c) selectlvlty of the solvent. Select1v1ty 1s adgusted bv the blendlng ratio

of the solvent components, Any-smsll dev1atlon of elther one of those three

flgures will cause a dlsadvantageous effect. That is‘why"the'heertéof“eéch“'

\

dewax1ng plant is - 1ts regulatlng and recordlng 1nstrument controls for a)

temperature in. chllllng, b) concentratlon in dllutlng and ¢) s peCIflc gravity<

.for ad*ustlng solvent blendlng ratlo. Smooth operetlon demands furthermore

'regulatlon and recordlng of oil intake, predilution and quantity of;wash

;Jjgpghi;;=¥hesefaatem&tie?regulators must be absolutely dependable. Regulation

of those items by hand anc¢ acco ding to'gaugejrgadings will'never sutiSfy the
'technical”demandS.ﬂlMore regulators'for temperature and pressure in evaporation

bf’filtrate and'Wax cake &s well as for levols'are desirable but great care

must be taken to av01d retroactlon of regulators which become dependent upon -

each other.ano cause over regulatlon. _There is . no need for automatlc regulatlon

of sn0+1nn _pressure in ﬂllters, but recordlng is essentlal.. With regard to
undercoollné and cake W&Shlné it is 1mportunt to have even throughput. The'_7

multl—phase systens under cons1oer1t10n &re,rever51ble, indeed, but rever51on

.

to homogenelty happens slowly only and requ1res strong agitatlon.\-It never
)

'happens_on_the_may_fnom the- chlllers to the fllters even if the feed stock
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';Warms up'a_féw.co. It is the reverse process unfortunately which happens

w1th1n the Lractlon of a second .bccause phase separatlon takés place 1mmedi-
ately and. throughout tho slurry, 1f temperature is sllghtly too low. ‘Tho.

, paraffln crystals then 5r1p tlghtly the prec1p1tated 011 a.s, soon as ;t'éég;mh

a;ates. This process is hardly v151ble, but 1t shows rlght_away in the anae . .

lytical figures. That is evident‘from_ﬁhe triangular grephs,

¥

s B

Higher Temperature»i_
Boundary Curve: ‘

- - Lower Temperature

Starting Point A,:expressingvoil Quaiity, shifts towdrds the'left to B
for the separated oil. That means, that if phase separatlon happoned‘ there

is a field of llmltod mlsc1bllity even at properly adgustod temperature, pro-

3

ventlng the oil to dlssolve unless extgndod vigorous agitation reestablishes ‘the

old equwllbrlum. 'it is not permissible to speod up~the process by elevated
e e — - -L ’ ) ’ . ) . :

mtempcrature,-which nafur&llf‘would"promote homogeniéation.-‘Its disadvantegeous

1nfluen0o upon orystal sh&pe hes been discussed in previous articles. It is

t

here where chlllers of entlrcly new. dcslgn ni;ht brlng >3 con51dbrzble progress.

Slow ulrect coollng by an evuporatlng abcnt, such as dlcrloromethane wou;or,

be & good answer,»but-tho problem is to=chlll contlnuously, and it is hard to
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‘of the suotlon presuure into meny small steps may come pretty close to the .

answcr, but it is expen51ve and compllcated bccause it would require Y great

number of vessels and shock chllllng must be aVOldCd under all 01rcumstances.

-In the ordlnary chlllers it is to bc observed that the tempereture gap between

,Jacket and tube be as small.as-poss1ble; prlce cpnsldoratlon;of courso prohlblt

fto use too MQny c. iller units, #nd that,is'wny_for“reasons ofAheat éxchango

- DY

-there will always be a dangerously‘IOW temperature in,thejcoolingojacket'just-

at those épots,whére the menace of phese Separation is groatest.

' Matefial and co}rosion.“ There is noznéed for the use of sﬁperior-alloy

,steel or spec1al net&ls in. thc constructlon of a dewaxlng pl&nt. The use of
lléht metels or llght metal alloys must be strlctly av01ded howevcr, 1f
“chlorln&tea hydrocarbons are used as solvents. Esp601ally*whcn"dry thCy‘cﬂn
react'w1th lléht netals v1gorouslv undcr formatlon of hydrochlorlc acld and
anhydrous alum1num chlorldo. The l&tter one'w111 furthcn react vehemently
w1th the oil, éeneratlng considerable heat of reacnlon and the totel- eifect
hundreds of expérlmtnfs under var;ous-condltlons 1n—$he 1aboretory and appeared
to be perfectly safc.  But the very same alloys reacted Just too readlly whcr
ﬁhey.were tested in un 1ndustr1&1 plant.' It'is true.that thls.reactlon can be
1nh1b1tad if the solvent is kcpt wet. Moisturé"is undesirablo-in ‘the plant,.

hoWever. Although dlchloroeth&ne and dlchloromethane are amcng the most

stable chlorlnated hydrocarbons, they stlll h}droly26 slightly at elevated

tempcr&turc.- ”hls cuuscs fornutlon of truccs of hydrochlorlc acld whlch

is known to be one of the worst corr051ve ar ents. © The Oll,fbﬁdetBCk 1s'

”therefore drlbd before *entering the pl“nt. It is .done by submlttlng 1t to -

Vacuum‘ai“olevatod tenperature., In splte of all prccautlons sone n01stur6~
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ﬁdll-alwavs leak iﬁto _the planfs. It accumnl tes-dn- thﬁ_ng_Q&ka_&nd_.n_ihs___
filfréﬁo; Practlce prOVed that it can be Lept eufflclently 1ow, 1f the flltrﬂte
"is ubmlttcd to drylng by fractlonatlon in the solvent recovery cycle, it 15‘
- to be considered that the g;ootroplc.aqueous mlxture has the lowest boilting
point and 1s flashed off first. = . " o | L
At thls part of the plant it w1ll be adv&ntageous to use a llnlng w*th
'oorros19n,res1st1ng alloy steel (chromlum alloy). It is here where &11 unfae
vofableAconditions’mbet’ele&qfed ﬁemporaturooand surplusAwater.: Sepgratlon
of water ahd.solvent of'the ooﬁdcnsed aiéotiopic mixture is'doneiby cold

7settling. chklng w1th Raschlg rings, gruvel or rock salt helps to. break

émulsions. Corr081ons were never found in this part of the drylng system, |

_. —.v\_»—_——'

which works at room temperature. - : ‘ L A“ -

Pumps Centrlfugu¢ pumps are uscd for the solvents cnd wax free llqulds.

‘If-fhoy'&re equipped with steam gucket’theyuoan also be used for pumpjng |

‘molten wexy products and finisheo WaX Also gear pumps w1th steam.gacket cen
be ﬁsod. Haturally the gears. must be protected by screenlng thc 11quid before
the 1nt&ke.' The - pulpy w&x cake iron the filter is. adVantageously taken up by

e Rl

e slow motlon plstion punp with a w1de 1ntake plpe &nd & mushroom shaped 1ntake
valve. The stuffing boxes are secled with graphite rlngs and metal bellows.

. F;lters Tﬁo flltors are bulky epparatus whlch are fully‘enclosodoto
pre#eq@ solvent losses andrcondenSStion of.ﬁoisfure from oir.oﬁ-the filter
,oakeﬁor Warﬁing.up, Tﬁey rus t be-opened once -in. & while to replace the fllter
ocloth or to muke mechanlcal aowustnents.) The'ordlnary seallng'w1th flange,
ggSkef: bolts and‘nuts isfimpractical, Opeﬁihé ond closing-;f greatiy facile
itafed if the cover p&rt fltq with ample sp&ca 1nto a groove, welded around
,the upper rim of the bottom c&sing. The 5roove is- equlpped w1th & 0011 whi ch
'can be used elthornfor coollng or for hoatlng. When the cover: 1s put in place,

e

19



3¢ooling~and>ée&ls the filter tightly. The cover‘cén be lifﬁed'off easily

whcn the - heut is turnbd on'in the. coil " and the séullng agent has melted. Seal-

'1ng w1th a twod laycr comblnatlon provéd advantabeous. The . br;ove is half

fllled with paraffln whlch is hardly aifected by the solvent but mey. have

cracks for reason of high coeff101ent of contractlon, -after its SOlldlflCutlon
the groove ‘is flllbd up w1tL & second laycr of asphalt which slone is nét.
solVént proo?nhgt gives & perfect seal on top of thgnpgrafflnet Inérganlc sqlﬁgm
like sodiUm’suifate'weré also tried5oﬁt aﬁd worged.sﬁfisfactorily. A‘synthetic.

plustlc whlcn is solvent proof would qtlll be ‘better but has. not been tried.

hﬂny QbVleS were trlea to insure even dlstrlbutlon of the‘wash llquld.

T

»

All sorts of nozzles and sprays wero aiscarded. ,They are too sen31t1vc to
gobstructlon und truccs of paraffln in .the’ wash llquld'w111 ococur occasi onally
-in & dcwaxlng.plant, Rotating brushes were very good dlstrlbutors and gave.

espcciaily favourable rcsults on drum fllters. For band cell fllterq thay

were 1rferlor to the 81mple notche ”dlqtrlbut;ng grooves, which are 81mpler

in d651gn and wo ked shtlsfactorlly. 3 L C

- Connegti s to the various. plpes for solvent, $uct1on or pressure are

‘w_--.

sealed with me¥al bcllows, leather or solvent re31st1ng svnthetlc rubber.

. Leather provcd to be best for slldes onqplane~faces.

Lével contfbls., Simple devigces serve o indicate the level in the wax‘

cakéjtanks. The pulpy llquld communlcatos with a 2 inch wide glass tube out—
‘Sl@b thc t.nk. A small amount of sglvent 1s cont*nuously fed to the gaugc
5l&ss, keeplng the tube alwuys clean” and 1nsur1ng rellablo level 1nc10atlon of

the’ pulpy wax cako, The evapor vtors ore equlppod w1th float type 1evel controls,

It‘is‘dbviousAthat for paraffin{c‘llqulds the float shall not be in o separate



cesing which is utt&ched to thc veqsel bv tubes.‘ Quch arr%ﬁg@m@nts fall always
becuuse the tubes. get choked by frozen wex. A float 2n81d6 the meln tank
with lever, shaft and stufflng box worked»gatlsfacyprlly and the same holdéftrue_

for float ca31ngs whlch are dlrectlv welded ‘0. the tank. Magnétic'float"impulse'

;transm1851on to avoid stufflng boxes were considered but ;ould not be trled.‘
}For non-waxy.llqulds any good type of level control will be. sultable. The float
controlled the valves in the ordlnar" way by air preSQQrc. o

| .bcolers All paréiflnlc ilqulds are 1ed in even £low to the coollng water'
in the Juckét of'water cooled scrapbrlbss prccoolerQ. Par&ffln coatlng of the

wells becomes negllglblc then, if cargfulxattentlon is glven.to_temperature

control.

Chillers with scraper. Solvent which is 1ikely sometimes to contain par-

affin by carry over from low pressurc evaporcators Should bclcollected'separately

and used for dllltlng the chcrglng stock. If'such'solﬁent‘is to serve‘aé wash”“
llquld t low tenperwture 1t cun be coolcd in scraper type chlllers only, whlch

1ncreases 1nstallatlon costs unnecessarlly.' The chlllcrs w1th scraper are

costly and sen51t1ve, but stlll unavomdﬂble equipment for coollng the - 011 to’

- T e e

-dgwaxingvtemperatuﬁé.‘ :hey are operated by cold 01rcu1at1ng liquid SOg or

emmonia and the considerutions of phase rule laws-have there to be observed
with more care than anywhere c¢lse in a dewuxing plant, Perfect temperature

- - . S ) ‘ N . . N ‘ . ' ) '

control and smallest possible temperature gep cre necessary and refrigeration

by direct evaporating of refrigerants in the jacket, which was done in'plants:
éf'olden desigh, will never give'satisfying results. 'Coﬁtradictqry principles
must be compromised with}»é;@:‘th&tibpttpr'heat & conomny by-countercurrénﬁ'~ 

involves highep‘danger-of phuse séparation.énd'even flow of thq,céoying'agent

and the, oil is.therefpre»muthSafer althqugh it is infefior ebonbmically,



to each.illter whlch should be 1nstantly operated 1f 1rregu1nr1t1cs happen.

The - tube bcnds have no scraplng outflt and may eet choked.by'wax i;;en partly

‘choklng is harnful because 1t 1nfluences tlve of stay'in‘the chlllers and 'ijv

R

‘tcmperature equlllbrlum. The bends should notﬂhe 1nsu1ated but rather have a

Ahe tlng c011 around the cut81de.‘.A speczal o651gn 1n Whlch a gear drl‘en‘ffﬂv‘

3psna1nb ch&1n clcared the In,recent

,n81de of the bend did not WOrk relia;“y,*r

7development the scrapers &re extendea close to the bonds whlch made wax st

‘dep081ts in ths bcnds negllglhle and spoclal precautlons unnecessary, JDangerousii

;strssses from expan81on or contractlon are takEn up by compensators,1~1he sup—-7

\

_ports of the scraper shaft are des1gnsd‘to stay rlgldly 1n place to avoid
odamsglng of‘thc scraper bladesq : : S o .

Dllutlon It 1s aovantagpous to ado the dllutlng solvent 1n stepsu -The‘

_separstlon of crystsls from more concentratod solutlons h&ppens frequently-1n

_.____._..v‘

~form-of clusters whlch hold back morc 011 1n caplllary spaces, 1ndeed but

Y
whlch are more stoutly structurod. If Such - system 1s dlluted the 011 w111

dlstrlbute evenly by dlfquIOH and the crystals show the favourable slow growth

Whlch 1s spsc1f c'to crystalllzatlon from dlluted solutlons. The dlfference

— - f

1s but sllght under the microscope dnd somstlmos even not notlceable, but such
& treated butch has deflnltely supermor flltsr rates anc g;ves the same quality
'paraffln as & chsck stock wh h was dlluted w1th.thc total solvent quantlty 1n

Aone batch and chllled under tho sams conditlons and w1th observatlon of all

nprccautions.: Lrom the phase rule v1ew poxnt such a procedure is also favourablel

»becausc the boundary linc of phase separatlon is then remote durlng the

crystalllzatlon of the bulk of paraffln, but of course all precaution must

‘be observec 1ust the sams for ths end of ﬁhe chllllng procedurc, It 1s doubtful



c on'bont .

condense on the pressure 51de.of tho pump 1t 1s essen ldl“to h e amply d631gped

sepuratlng vessels or traps lnstalled.  Qa~.JZQJ

Tubes 1n heaters 1nd coolers are rolleu and welded 1nto the supportlng

plates. The iloatlng bundlrﬂtype 1s used for apparatus of consa&erable lengﬁhm

hls precautlon was taken over from plants whloh'worked w1th sulfur dloxlde

1

as: reilnlng or . dewax;ng agent and was there 1mperat1ve. It proved to be ”jgo»f

: aavantageous for plants Wlth ohlorlnated solvents also, even though_ ;J{f’:/

of corros1ons re then but ‘t:r:nrls.l‘r

O

Safety dsv1ces. Pressure vessels are protocted by saiety valve"i

__of brqgk_plgtes wh;ch werc unrelaable for the comparatively low pressuresif]fu

L D

?'whlch occur 1n dlchloroethanc dewaxzng,plants.g Ihey have to be checksd once

thicklng.ogmhe advantage! are, jhat

-1n & Whllo, but never showed corrosion or

>

tney cayse lcss solvent loss anc confusion of operatlng orew than aihuptured ;

= plate‘whlch makes tham preferable.
;_- Meters for charging stock ano flnlshed products wre of the oval gear
ype.: Recoroers ano conﬁ?olllng 1nstruments for all other liqulds wvrk'on :



.the orlfice plato prlnclplé?_iit'ls 1nportantﬁtthat5the caplllary tubes_which

»transmlt the lnpulsos to recorders ann contro .1nstruments mnst permanently

stay free from 1npur1ties. Thsy are therefore oontlnuously rlnsed bJ a snall

.stoacy stream of perfoctly'wax free 011 or SOlvent.: Thzs shall'be“done for

nbeuea to choke the llnes anO renuer the instruments 1neffoot1vevs A small“'m

the purpose.

o Concontratlon control of the mlxture of the two solventsfoetsrmines'

selecthlty of the dllutlng abents whnch controls the quallty of theiitix*“r?”
stock for the filters. .Varlous princlples have been trleo to 1nsure th;vpro—?
cuctlon of a homogeneous solvent, but 1t seens that the apparatus Whlch are -

'~

.baseo upon.mo surlng of‘the speczflc gravity are the nost rellable ones. It

llS to- be con51dered that the solvents are.sf

tdom pure 1n61v1ouals and that

;they are. also sometlmos contamlnated.anc oolored by traces of 011.

-of solvent ccmp051t10n is thereﬂore taken from a thermostat controllcal

R

@strean.on a hydrometer whlch is enclosed 1n a oaslng between‘plane-paraiiel
ﬁblass wulls. The hynrometor ﬁs advantageously'callbrated 1n.%~CH2012 Caﬁhplz.
{Tho controlllng,mochanlsm 1s either operatod by the hydrostatic pressure of a':_
;llquld colunn or by the buoyancv of & float.t_No satlsfactory rosuits were

.\__,

{obtalnod‘w1th a balance arranbemont 1n‘whlch the llquld was contlruously fed

“fo— a-lange, ball shapeo notal contalnsr throubh flexlble metalxtubes.‘tThe
.we1bht of the contalner actco upon levcrs and a 61aphragﬁ arrangensnt, Control-
Qllng 1nstrunents basco oo oielectrlc constant and electronic ampllflcatlon came'
novor-boyond the laboratory ﬁevolopnsnt stage; They were sen81t1ve to' |

‘-—-,_o_.._,

1mpur1tlss un( costly. {»éf%*vjf

JocketS”“The‘speclal properties of the cﬁarglng stook requlre sone~—




preoautiohs. It is ev1dent that all tubes ano vessels and the bottoms of‘

evaporators whlch holu waxy materlal-must be fltted w1th stsam gackets. .
The gas, Whlch 1s usea for b10w1ng off thé illter cake may'be orolnary
oir;u It should?be arled, of_coutﬁa‘ anc recycled. Although 1ts heat content

1s 1ow 1t must be procooled beforezenterlng the fllters, The gas holder, whlch

( -
serves o kggp the system.well balanced shall be sealed towaros the atmospherc ‘

Wlth gas 011.; Its® flow rate 1s suitably ms&sured w1th Rotu-meters, based on

the"” 1n01cat10n of 8 rotat;ng float in a tapered glsss tube,.;ﬁf':‘“*gf.:if7 S
The dCCISlon 1f the plant shall turn out'one or several gradcs of*paraffin*

. . #.. L .

depends on'what 18 wanted, Thore w;ll be o mnrket for & wax whlch contalns

the sdm of hlgh exid IGW‘meltlng paralfln hvnrocarbons;s The plastlclzlng and
adh651ve propertles of cyclls waxes blend favourably'w1th the harder stralght
chaln psraiflns for all sosts of coatlngs for atnospherlc protectlon,: If
speclul mpplicatlons ‘are conS1dered, for exam.plef ox1dd}ion to fatty aclds
1n.whlch averabe molecular“welbht stralght chaln hydrocarbons’are wanued
:1t is necessary to'use sultable cuts ané spllt flltratlon 1nto stepsa The

manufaoturer of synthetlc 1ubrlcut1ng 011 can use & total wax of any molecular

I

W%léht and 1ts chlef request 1s that it be 011 free. It w111 &lso be advan-,_
(tageous to subd1v1ce flltratlon of heavy oeresinlc stocks, The 1ower meltlng

part blenas readllj‘W1th all sorts of solvents and can be used for the manu—."

N

facture of many technical,procuctSo_ The hlghumeltlng constltuents h&ve hlgher

market value, because they can rcplace hlgh prloed hlgh neltlng nntural waxes

to & certuln extent and & sm&ll adéltlon to pollshes glves them a glossy
~I1nlshe They ao nct blend W1th solvents very‘well, though. Soms 115ht cuts
nay not lee 8 WX of commsr01al Valuc.~.*1ltrat10n 1n two steps w1ll then

\{foduco o commsrolal wax: and a low neltlng product wh;ch can be crackea 1f 1t

should be unsultable,for~other5purposes.v The mlcrocrystalllne structure,

AR
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chemlcal ;nact1v1tj and hléh meltlng p01nt of some synthetlc paraiflns from

carbonmonoxlde hJarogenatlon may'm&ke 1t adv1sable to separate them from lower\

e

‘to’ 1mpregnate fabrlcs or other material to nake them'watergrobr,”'

:proofs Prellmlnary expcrlments were promlsing, Naturally, shbd1V1sion of the

_flltration 1nto two steps w1ll 1ncrease the 1nstalla i cost&n

EDELEANU DEWJCING PLA,NI“ L - i ' B
" The folloWlng flow sheet glves the general lay out of a one stage dewaxlng
iplant accordlng to the EDELEANU process. The charging stock enters the plant
'and is deaerated end drled._ It 1s predllutcd wuth d¢ohloromethane—dlchloro-
fethane wash llquld whlch_passes sone of the chlllers, is further dllute

.vQ

passes the rest of the chlllers and goes to the fllters, Flltrate ann"Wash

;illquld are collected sepnrately. The flltor cuke drops into a convevor and—_

enters tho solvent recovery and evaporatlné system. HEthylenechlorlde 1s

,A

'flashed off in the flrst Stage whlch 1s heuted by dichloroethane vapours frqm

ithe second evaporator." That second unit is steam heated ana renoves the

<

Tlargest p&rt of the solvent, the rest of WhICh lS ev poratea in the follow1ng

-stages.' ﬂ“*“ "L-"f -l:,j:_e; : N ) .

» The recovery of solvent from the filtrate is effected much the same way,;
FAfter h“v1ng pissed the heat exchangers 1t is freed from the magor part of |
dlchloromethane, but precautlons are taken that the chemlcal is—dried., In the_

_last stabes 1t 1s to be observen that tempereture be kept beIOW'lho C° to
:av01d thennlc deconp031t10n of'the solvent. N;ne evaporators haye speclal
des;gn w1th regard to the’ m01sture control 1n the plant, | |
| The was&llquld serves *o dllute the churglng stock.--
'u1q41d traps Wlth “utomatic check value protect the rotary gas pumps

_and compressors. Condensers and he&t exchangers are of the shell and tube
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‘type. -Inert gases are bled off. The air bleeder works.in two steps, one at

room temperature, ﬁhelother at -.ZOPC,‘
...l..

'Chi"llirig is dor’ie'“ifﬁdife{;fi%%fﬁi%ﬂ ‘sulfurdioxide or a.mmonla . The cooling

Pyt he <

Other Dewaxing Ideas

a) Cdtalytic proéess It sometines~happens, that li%ht oils and tars

whlch are low in wex. content do not bear oewaxing costs, R till'theré remains

‘the problem to depress the pour p01nt bJ a cheap process for the productlon

'of Diesel fuels, lubr1cat1n5,01ls or ordlnary,fuel 011.. Not nuch attention

is usuallv p&ld to the wex whlch is mostly of 1nfer10r quality and need not

wetedessiresssn

'be 1solated. It weS for these cases, thot catalytlc destructlon of paraffln

WES studled Bascd on the obsarvatlon thet silver cat&lysts are able to

‘cause catalytlc cycllzatlon of heptane to toluene it was trlec to break

"down parafft/§ to low mcltlng cycllc compounas under mlld condltlons. The oil

-1n llqula phase wes pumpcd through a ‘coil Whlch we.s p&cked with catalyst and

: arranged in a'lead bath, Silver: proved to be little effectlve and after more

and hynrox1desA1t'wus flnally replacedvby 195 caustic soda or potash on

-

favourable expcrlments w1th elc&lis, alcallne earths in form of thelr oxides
tauxite or siliceous supports. Temperature we.s malntalned at hOO - 120 ¢c°.
under 30 atm.  hyiraulic prossure. Pour points could be depressed frdm / 10 ¢°

o - 20 ¢”  in average. It was founa that this depre851on waS\partly caused

by Cracked-producﬁs, because after redistillation of the oil the‘pour'points
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climbed foA-lo CQ or.higher. When ‘the_ stlll bottcms were blenoeﬂ back again
‘thcy caused the pour: p01nt to Qrop to 1ts forner ‘low. Wax was stlll present
v1n the 011, but obv1oule a ulffcrent orystalllne form.. The catalysts had .f

no long useful l;fe. After 2 - 3 days they-became less effecti&e'tﬂrough :
c&rbpn deposit, which finally led to obstrgctidnrof the coils,; The eip;rimenfs;
hac fo be iﬂtérrupted et an earl& stage and all ddta'wérg destroyede. It seéms
'pcssible ﬁ;ﬁéﬁéF:éshdevelop a mild cétalytic cracking proceés fbr $pecific '
(estructibn.of paréffin wax in mineral oils, whereas.there'is only'iiffle'chéncé
to- adapt it to brown coal t&rs which are much more unstable anc. cause qulck )
'cont&mlnatlon of the cata lyst by deposit of carbon and polynerlgs.;

b), Dewaxlng by nechanlcal vibratlons, it is known‘that»mono- or .

~

polyvectorial v1brat10ns are capable of shaplng powders 1nto hard solid plates.

It ‘therefore seened possible to Ceoil wax scales by such a process. A wax
‘coke w1th bO% 011 content was subnitteﬁ to v1brations of ‘100 cycles per second
'w1th 1mn anplltude. The cake in its container got a smooth surface but no
:inulcatlons of oil sggwration from wax could be observed after half an hour :

treatment, Analys;s of the wax cake after the test showea even comp051téon

thrpughout, Veriation of frequency end anplltuae or superp081tlon of v1brat10ns

dic not'give be tter results elther; Supersonic waves w111 be more powerful,

’but 10 sultable generator we.s avallable for experlments. It can be expected

that cil 1is squeezeé out from wex cakes between -the nodal p01nts, but it remains
‘doubtful if the effect is satlsfactory and it will certalnly not be- quantltatlve.
The proceaure can be conpared w1th presslng,:of a cake, which is sub61v1ded
into thin layers, spaced by the wave . lengths. )

| c) Dewaxinb with surface actlve ager*s., A'waxy 011 répresents a system

- T

ofﬁbalancea“molecular forces.’ These forccs can be. measureé end are chiefly

\,




‘the cohesicn of the oil, expressod by its surface ten31on .8 ond 1;b.s edhe'51on
to pe.raffln ;3 which can be measured by the depress:mn which & caplllary
column of oil suifers bv the pull whlch is éxerted by oil wetted paraffln.'
Surface tens:.on 1s readily mea.sured -by ascension in caplllary tubes and

» cc.lculated i‘r o

- O yn/cm
ol = * 1o '

-

in which & means specific gravity, h rise in capillary tube and ¢ capillary

constant. The adhesion is measured by 'oounterzotin 'ﬂle"capi'i'le.ry ascsnsioh'_

w1th e nerrow slit of the materlal to be tested and 1nto which the caplllary
"tube is 1mmcrsod._ The slit- pulls the oil back to & new heth‘b hl and ,3 can -

‘be calculated from:

. - e, e 1j9,05 cecuua - dyn/c_in'
| S P 7-.;-‘& B 100 ,

.1n whlch 5» ste rids for the w1dth of the sl:.t. ot and P depend on temperature

—_

'a.s__:n.t is known and cen be controcted to an express:.on whlch is 1ndependent
fron tempers ture J’ - cos ? -For the dewax:.ng problem it is more
. d I S ’ ; Co

advantegeous to con51der both se,para.tely, howéver.

easily influenced by addltlons,“ It is the force whlch pulls the 11qu1d buck

The Surface tension can be

into the 11qu1d phase and the hlgher it 1s, the less read:.ly is ‘the 011 bound
by forces of achesion to the ‘SO].lCL bounde.ry»,A On the other sicde w111 & 1owered
surface- tcnsion holp a 1iquic1 to’ sprend over boun&e.ry surfaogs. e 11quid
wh'lch has very low surf cc, tension o.nc'?. 1s immisoible w:Lth oil w111 ‘therefore
push it E.VI:.J fron cr‘[stal surfaces and repl&cé it,

The ct.(ulGSl'Vb force f3 rssults {rom the, various attracting momentums of

the solid. It 1s usually beyond external control.
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Ahe wdhesive force of 0il to wex is very large and no ecditions of

oheﬁiCals t0 .0il could be ‘found-or .are likely to be found which increase

surfuce tens i‘o'n;‘ ‘of “the oil’ suffi"ci‘cntl'y to over c‘omé' ‘thé attractive for ces”

\

of‘adhesion.. The only feesible way WES” therfore ofierlng the wex another

liquid‘with low surface ten31onQ .of course, the dllutlon w1th solvents may- act

¢

this way, but we wnnt to. con51dcr heterogeneous systens, Such a 11qu1d is
water with the addition of surface active agsnts such as_lourylsulfonate,r A
wex ceke w1th 58% paraffln content and Lo%¢ mbltlng p01nt was v1gorously
shaeken at room temperature w1th twice its volume of a lp solution of 1 uryl-

sulfonate in water.,  The.waxy 1ayer was separateo end now conta1ned»72p of '

oaraffin with L9 Co'melting point. Also more encouraging results were obtalned,

—

‘but the data are no more &vailsble. One drawback of th1s methco to wmsh the _o
oil sinply off the wai orystals is.the.difficulty to break the emulsion of oil
'iﬁ wator,'and.to reoovsr the-activo agent;  Even the béstwyéﬁnlts were far
inferior.to‘any’commercial dewaxing procéss but the method still has fnture‘
prospects, It works on a princ%pio.whfchlis_entirely diffeisnt:from thé

known processes, g¢liminates the dilution with solvents with all their drow-

becks or reduces it consicerably,

d) Dewaxing by diffusions The.elimination of-filter‘oloth an@ costly

rotating cﬁuipmont-would mean & remarkable advance even if solvents’were ‘
Still.needed, itvwas tried»to accomolish_oewaxing by diff@sion under
observation of .phase rule oon51o6rgtlons'oisonssed aoovb)H:Ptoiiﬁin&ry.tests
,Wlth;separatlng dlaphragms gavo enoouragingnresults-even with non soiective
solvents such as benzéne ond soms,o;;orinated Hydrocarbons, But diffusion
was too slow, amount of SOlvent needod'too hiéh, and separation of wax from

oillunsatisf&ctory; The dlaphragms were then eliminated and 0il and solvent

wag contacted in horizontal tubes, Heavy solvent ‘filled the tube half way
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and the thin7Waxy oil 1ayer was floatlng on its surface countercurrently.
The results'were not satisfactory. Finally the waxy oil wes sprayed by &
nozzle &Eﬁlnbt 8 large, cooled rotating drum on'which 1t-solidified»1n'a<very,.

thin layer. The'drum 1mmersed in cold solvent and most of the 011 was dlSSOlVGd,

leaving fairly. clean wax on the drum, from which it was contlnuously scraped

off.- Although thls apparatus worked falrly well it st111 d1d not answer the

.*6m“nd for a- completely oilfree wax and the Chlef orawback was, that wax
scules Were.w&shed of £ the drun, contamlnutlng the llquld and caus1ng bad
Poﬁfgicints;f

Dewaxing with eleotrlclty. No. resultS'were obteined in exp051ng thin or

thick layers of wax cake to the 1nfluence of a ‘Few “thousand volts D.C, which
mayebe attributed to the unsutlsfactory and 1mprovised experlmental equipment,
A few experlments were done to sweet fllter cakes by the 1nfluence of

high frequency'currents; ‘”he jdes was: ehet polar and viscous compounds get
hedted under those condltlons while the waxy component was supposed to stay
cold end solid. The olly wax Wos exposeo to the electrlc treatment between
condenser pletes in an 1ncuctive1y coupled c1rcu1t. A sweatlng effect could
be observed but no.data could be evaluatod because the equipment was destreyedr-.
Such a process Would probably have e very llmlted economic field only, but

mey permlt new conclu81ons because it meens selectlve appllcatlon of heat to

wWaxy systems, ' o . L=

JESUEE,

Supersonic waves. No 1mprovemcnt of a dewaxing stock could be observed

if it was enposed tovv1brat1nns durlng chllllng. “The 1dea, that considerable
compres31ng forces whlch are spaced by the wave length might congregﬂte the
.pldstlc crystals to small 01lfree globules Whlch ‘hove most favourable. fllterlng
~propertles could not be confirmed. Neturally there renalns the pOSS1b111ty,

- that more powerful apparatusland especially supersonic waves'give.different
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oy,

results, but it is doubtful if such o process could work economlcﬂlly, consider-

ing the large throughputs 1n dewaxing unlts.
It was tried to use frozen werter.. globules as e’ fllter &1d.
“The s lurry,

T Pilter sid
-‘——-_""'"—.‘: "
mixture of'Wﬂtbr and solvent was chllled under vigorous agitation.
i ; This

j,:},-..‘_ ) ' HE2
added to the dewaxing stock gave only SIight improvement of filter rates.

and. the danger of hvdrolysis of the solvent in recovery, caused me to stop

f

'?u%*ker work in. this line.
Magnetlc dewaxing It was “tried to crystalllze the wax arouna iron nuciel.
Some WEX could be sepa-

sep&rwte all

RPRN

Iron reouced from\ox1de and from carbonyl was trled,

[ T
r&ted in & strong magnetlc fleld but it was never: p0851b1e to
There seems'to be a tendency

\

e wax and elther could it be obtainec 01lfree.
of the wax crystals +to reject the metalllcglron rather then to.surround it

und the exﬁeriﬁ&nte weretabandoned.
“Dewniing by solvent extnactlon; Solubiiity of paraffins, eep&ci&lly‘of
strnlght chéln WEXES in seieétiveosoivents increascs less w1th.growing temperdtnre
Th:gyfadtobecomes partioulerly

L —

than thut of other mlner‘1 oil constltuents.
evident with hlghly selectlve solvents such as %Petone or sulfurolox1de. It

was trled to remove the oil from‘waxy dlstillates or from oily slop wax by
| Nelther'

extraction with liquld sulfurdloxloe nt temperature above_ 100 CO‘

batch’ extraotlons nor countercurrent treatment with tenperature gradlent gove .

VWith, comnerclally beqrable solvent quantltles the rafflnate
The extracted

satisfaotory results.
011 1n the paraffin,

1ayer alweys still contalneo in aver&ge 20
This wax could not be.isolated

oil on the other 31de helo very muoh WaX,
because phase separatlon heppens 1n7ch11l1ng£;esult1ng‘1n an.oily wax leyer

and the usual extfaot, From the phese rule view point there is little chunce to
AT B B : ) o , .
The isolation of & smell amount of pure wax

-~

Let-better results with dny solvent.
will be possible with much solvent but & complete economic separation of wax

R4

and oil 1is beyond‘any possibillty.
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Miscellaneous

1) Moisture or Fumidity RéZEFEEF
The reir;gpratlng udit-of™ some soi;ent reflnlng ana dewaxlng plants which»v
oper&te on 11an§_sulfur ledee is closely couplede1th the treatlng part of
.the plants. ThlS mokes it 1mperat1ve to. watch closely the moisture content
of the 11qula sulfur dloxide 1n order to av01d corros1ons. .Yarious-methods_

have been suguestea for that particuler task but proved to be unrellable in
.o;act;ce. The dlfflculty lles in the fact that the water content of the 802

is minute'in any ceseh A higher m01sture content than 0.1% per vol is already
obJectlonable.. It is demanded to record water content between 0.001 to O, 1007,
,The llqueflcd ges is usually contmnlnated w1th more or leSS heavy oil in a.'
”percentabe as hlgh os lp. Purely phy51ca1 me thods falled under those conu1t10n§
becuuse the influence of the 1mpur1tles is prevalent and covers the change of
physical propertles by trcces of water, No success wos obtalned in msasurlng
surface ten31on, refractlon,'conduct1v1ty, cen81ty, dlelectrlc constant and
othertdat&, Of the chemlc&l methods the tltratIon w1t§_10d1ne~802—pyr161ne o
solution which I published in 1955 proved to be serticeable,_.It was,trled to
develop & recording 1nstrument on this principle, - N@asured quantitiesvof
:llquld SO2 and of 1od1ne solution were contlnuously fed to a glass chamber,
:through‘which a beam ofllight'was transmltted, A photoelectrlc cell and ampll-
fier gave alarn'when the m01sture transgresseo a glven lzmlt.. Contlnuous
recordlng of the n01sture content by this method was -costly and dlfflcult
'however,vand the device.was abandoned.1‘1 therefore decided to»choose a much
-simpler und cheaper principle whlch, worked very satlsfactorily and shall

be cescrlbed ‘because it is hlso practlcable to control ‘the m01sture content

of meny other gases besides S0, and may-be of 1nterest to some producers

-2and gas bottling firme,
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temperature, ‘also depends on the weter content of the 11qu1d phase. 1In most
cases it is the. hun;dlty of the g&s phtse only thct matters enyway.;,‘
_é;§ma;l, urmessured gos current i's contected with & small unme&sured
éufplué of fuming sulfuric acid. This acid rcle&sés continuously some
anyurous guseous suléurtrlox1ae whlch hyurates re?dily_to & VETY stgble mist
of suliur*c ccld.when in ccnt ct w1th & &us whlch holds troces of m01sturc.

Tt was found that the optlcal density of that mist is 1n 51mple relctlon to

the humidity, if it is low &nd preferably~3ust within the desired linits of

O lOO to O. OOlp. It ié eVident, thet any g@s or vapour,,Which reucts
chemically with sulfurtrioxide or iunlné sulfurlc acid cannot ‘be, cxemined fo;
water with this method, but it is very suitnble for =ll sorts of non reagting
gQSps such «s sulfur leXlQe, nitrogen, oxygcn, cerbon dioxide end others,
Impure sulfur ;10x1de which contulnea- il could also be aecurqtcly anulyzed
by ev‘por%tlng the llqucflcc g“q at low tcnperLturc, ( lOOC) where the £0S WS
frec from impuritics, whlle it still hela water in meusurable qu¢nt1ty'whlch
could be rcédily rocorded. B

 The recordlng apparetus wes &s follows:

A gas streem of 20 - 100 cc pcr.mlnute is rogg?ly meésured by an

orifice neter wnd enters thg siturstor, This is ¢ glass v “in the shape
of & Qerticully'mountcd~c§olér jacket, TThe insidé of~thé jaéket s fitted
with o distributor which. spre%ds the.small emount of funlng acicd over o lerger
surf;ce and gives the po$31ng gos o chance to pick up sulfurtr10x1ﬂe. The
fuming «cid is hdﬂlttbd to the top of the distributor dropwise &t q4rgte of cne
"afbb'every 10 - 20 scconds. Spent scid is contlnuously drewn of © by collecting

flesk wnd syphon crrengement. The épent acid must still be fuming. 1t shell

be avoi%cd to contact the gus with very learge guantitics of neid or to bubbdble
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—~1t—through—a01drwhlchwthen_acts_ﬂs B d681ccant.
g .
The - gas - acid mlst enters & cyllnd acwl 'gless chamber 15 cm long and

L em wice with plane p&rullcl cover glusses. Thevishall be ssaled to the
chember with on ac1d r651sting'&dh@Slve,_whlch permlts £6 take them off, for
hclc~n¥ng in 1ntervals of a few weeks.- Ths'llght was supplied by a a 6V, 5-tmps
bulb focused by & condenscr 1ens couple. S ome mist‘w&li“dcpbsit ori”the wélls
and. giv; a smgll amount of gcid whlch shell be removed from time- to tnne.

'(Oan & Wbek)
Thb llbht besm, ufter hav1ng passea the chanber hits upon & photo—

electric cull. Anpllfler and milliampere recorder complete the equipment,

~

. For a glven gas and glven conditions the nllllampere recorder can be callbratec

.

,)an Y] n01sture. The deflectlon wes almost logarlthnlc and readlngs to fractions
- of 1/106~percent noisture uould be ﬂaoe with suff1c1ent accuracy. The rg&dings'

Were Ircquently checkec by titration ané provea to be reliable. The apparetus -

e

is 31mple in 0631gn snd easy to clean when necessary. It can be further

simplified <by using a-photovoltalc cell, and Oepressor bar recorder or alarm
instrument.. :
2) .Level indicator-and control

In solvent reflnlng end Lewax1ng with béhzenersoz mixtures,sometimes

.consgggﬂible difiiculty weas. encoumﬁered in flnulng the separatlon line of.
2 11qu1d phases. This was p&rtlcula;ly the case in high tenperature extractlon r
of heavy lub 01ls with benzene-802 when the black color made Bauge glasqes
useless and the hléh pressure caused us to abandon flouts anc unnecessary
s@uiflﬁg boxes. The new apparatus Whlch WELS ces1gnec for those Sp601&l cases
was.b?seﬁ' on the diffcrenc‘ in clelectrlc constnnt of S0p and 011 or benzene,
.The prlnclple of the. arrangenént was superp051t10n of two tuned radio

01rcu1ts anc recording, the beats of 1nterierence.'
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OnE High trequenc y—c"iTcuit‘hacd*aﬁxec%w&vé—}erggﬁ%——%—eon&i-s-ted_oi_th&
simple well known arrangement of tube, concensor and 00115. The sedond cir-

cuit wos 51n11ur1v built but its condensor was: partly formed by two. metal

|

strlps within thc crltlcal zone of the treatlng tower, 1ntroduced through
its walls by spark plugs. Its cqpa01ty was theérefore vzrluble anc depencec

pon the Qlelectrlc coqstant of" the liquid and mlso upon the 1ocat10n of

the separ tlng llnb between the two liquld phases. Superp051t10n of the

2 vibrutlons in & thircd circuit g&ve low frequency beats whlch were transmltted

"to & vibrating reed frequency meter, . Thut neter reac erectly level helght'

within the tower.

=

gt

Thc cev1ca Wes leter ebundonec because it was too sensitive (ncd the
!“" . o

indication of the frequency meter gove corrcct readings for fixed opercting

concitions only end varied vreatly f'or varinus tils, difterent solvent come

i

pesition or other tre.tlnb“tamPerhture. *It'is.iny'ﬁaﬁtiéﬂéﬁéBCChuse‘it moy
be useful for a spbcial problém; - -

3) Another riuch simpler level indicatur Wi.S desigﬁed ahé widely uséd in
plants atterwards. I -later learne&.that the pfinciple h&dtalsé_been ihdépeﬁd—
ently cevelopéd in Folland. 1% was_bqsed on.dielectric'qénstant, alternatigg‘
‘carreﬁt enc. the usc-of condensérs. It was believed that A. C. was not flowing
in sdfficient strength in a circuit,'consiSting of & smeall condenser, neon
lemp ‘and A. C. source, if thg_ngpdensgr plates were immersed in 011 with low
61616Ctrch;6nSt&nt but that the necn lemp shoula llbht 1f & medium of high
dielcctric constant gave theé condenser & h}bher,capacltance. The effect wos
actually observed for oil ,802 end 51m11 T systems and in eitractxon ana
cewaxing plants worklng with sulfuralox1<e (which hes very high cxclectrlc
constunt) tha t 1nc1c&tor we.s used with ucv&ntage,f‘. The VOltuEC wes 110 - 220

.

L. Co Sp&rk plugs with electrode plates 1nstallem in differcnt heltht of the
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vessels served &s conﬂensers. The circult WeS protCcted—by~hrgk—ohmfres&si@ms_

o~

“and lighting of & neon lamp 1nclcdtca with certalnty the height of the llquld
A @

levels ItvwnSVSOLn iound however that ‘the theoretlcwl presumptlons were‘wrong,

and thut llbhtlng of the neon lemp simply depenced on ordinary conductivity.

" The arrangement also workec with De Cs oi proper Voltugb, though not qulte

so depencably. While 0il with 15¢% oi S0o still 1eit the neon lamps dark,

802 with as much ESMED'— 50¢; oily extrect componentq Wes suff161ently concuctv

ing te light the lemps brightly. Numerous experlments hﬁd shown t@;p r. spark

of 2 - 3 nllll.nps uncer 110 - 220 volts could not 1gn1te Lasollne- efher—air

mixtures, but. safctv regulutlons cemanded the enelosure of “ll current 1eadlng

Lan
p——.

parts in oxp1051on proof shellse
L) Alarn devic; for indication of cxceSéivc.water
e :It’is disudvantagedué for any solvené refining or dewsxing plent if water
“is -earriec into the plant with the oil.‘ Flooding w1th weter would be
disastrous. for plcnts which work with 802 . Water 1n%€;fercs with the operatlcn
conSiderably in eny plant which works w1th solvents for reascn of hydroly81s
(chlorln&tcc compounds , estbrs), contanlnatlon of filter caﬁévor change af_
selectlve propertles. .(Phenol,'gcetone etc.) |
4 simple alarm device tells with cCrtainfyhif'fhe_hot feed gtock carries
>water._ It cons1sts of & cone'shapedhvcssel; holdingv2 gaiions,-which is |

“installed in the pipc.whlch fchS the pl&nt w1th llght ‘cuts or hot lub. 01l~_

//

distillate. Two sp“rk plubs are scrcwea 1nto tha 10wer teperec,part of . the

Cemd 7

vossel, approxinately 2 inche € 1owest part. The vessel is £illed

'1n 1ts lowcr quapt/}'w1th rock st lt. 011 1nlet and outlet are cppos1tc oﬁ‘the
'top part. The sp&rk pluLs are pcrnanbntly connecteo w1th a battcr% anc. a'ﬁ
beil. Whlle trquS of~w&tar in. cry 0il do not have any effcct the bell

will bth alarnm 1nmec1ately when tha s&lt is-xlssglved by o batch of Water,
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5) Corrosin indicator.
Ln apparatus of 51nple Oeslgn was’ cevelopeu to 1nC1cate corros1on and leaks
in solvent refining wnd dewax1ng plants. (Especially for %02 as solvent). It

measurec the concuct1v1tv'of COOllnb water before and after the heat exchangers

andc. of Wctbr {rom steam traﬁs ugalnst a fixed resistoer. The thatstone brldge
_principle wgﬁ_pscu. L ogAsS gxpansipn reluy asdvanced thc coptact brushes of &
. tclephone line selector 1ntern1ttently anc with aéjust&ble speed. ItAthereby"
‘connectec succ5531vely up to 12 couplesof neasuring cells with the Wheatstone
"y .

bridge. The O— Galv&noneter relay operate@ a reley arra ngement anc gave alern
.if the bridge was out of balance. The conductivity cells consisted simply of
T - tubes through which the watef passed contlnucusly while its. con@uctiv1ty'was
neasured by an ordizary spark plub to which perferated, ccncentrlc ano cyllncric
silver clectrodes hod béen solcered. Concuct1v1ty depends cn teuper“ture qnd
the T-tubes thérefofe could be Q&ter'cooled, but it was found that 25 ¢° tempera=
ture dlfierence of frbsh anc. used’ w“ter'were pern1381blc anc ﬂld not unbalance
the bricge. 5nall leaks in hedt exch&nbers or ev;por“tors were’ 1mm@dlqtely
indicated by_tﬁé_alurm bell. The location of the leak was quickly founﬂ%from
.the 1n;10ht10n of a. p01nter,.whlch'w&s festened to the rotating arm of the line
selector and gave the nunber of the contact couplo. The size,of'the leak could
be estlnated from the indicttion of the nllllanmeter. N .

" Mo experience was collectec w1th the 1nstrument in ceWux1ng plants which
_w?rked with chlcrinatecd hy(rocarbons. Timing, of the prorr6351rn of contact

erms by ges expuansion relays provec’ to be very reliable anc the perfnrmance of-

the telephone llne Sblectnr in 51v1ng very good contdct tc.m&ny successive

-~ ! Taeeon

contact ccuples in continuous cperaticn over a long time perioccd wes excellent,
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6) Paraffin:% recorder.

Luch experlmental viork was done %o design An instrument which is c&pable
”01 reccrélng contlnuously the paraifln content of . the solvent free;ﬂgg, before'
it leaves thé cewaxing plant. The prlnclple of transm1s51on of polarlzed S
light, which is cdeseribed in detail in the following artlcle, can only sServe
for inqlv1cual analytlcal ceternln&tlons. 1t was tried to dip & large
 rotating gless disc with its lower parts in & current of mblten Wax. The - wax
then solicliles anc. the honogeneous layer of even th?ékne;s can then be B
exanlnen be tween crbssec nicols. That methoa failec. conpletely however,
because.on uncovered glaqs surfaces the wax always crystelllzer in directed
crystals'gnp the prcsumptlon for the electro-optlcal annly51s is 1rregular
arrengement of the crystals in space.

It seoms hoﬁevér;‘thﬁfmahother wey can;ﬁork'saffsf;ptdrily;'which is
bused on the djeétuff methqd,(grticle IIi)§ |

Some wex from the evaporators is evenly fed to a smoll vet. On its wey

it passes aﬂgustlng valve, flow netcr for very snell ﬁ?rougkput and tube'

——n

w1th n1x1ng buiflcs or orlilces. Before that nixer & nlnute quantlty of Suﬂan

Red solution in molten paraffin is evenlv fcd w1tn o diesel 0il 1ngector or

, J
sinilar puﬁﬁzﬁt cevice. Some of the colored solutlon in the vat achercs to

a sldwlyWArotating gless disce. 1t there solldlfles after a few nlnutes Zhe

the color equilibrium is estabiished;_ mhe coatlng on thc glass disc’ renalns"*

s

bri htly red colored if the wex conteins oile Traces of oil w111 result

“in a siiLht pink oolor,-and 0il free wix shows evenly anc falntly grey. Thét
chor is neasured by an 5rr&ngen€nt of light source, diaplragn, photoelectrlc
'ér.— voitaic ééll andc amnllfler with 1n010“ting cr recording instrunent,_ It
is evident, thet ull wax holdlnb vedsels anc tubes, except the glsss cisc,
ﬁust be steam jacketec. Smooth &nd even oper&434mrasmxhe presumption for -

reliabie

~

w2
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1n@104t10n. The callbratlon for wax % is busec upon enalyses.  The snall

[
quzntity of colorca wax is not 1ost tnd can easily be rsflned with sulfurlc
acid ang frced‘from'thc‘dyestuff. L laboratory nouel'coulc not be brought

'éo perfeétion but results were encouruging, ' S

This shall conclucc the discussion offview pocints which #ﬁe impoyﬁant_‘
for.solvent déwﬁxiﬁg. It iS'beyQﬁd the scope of these p@tesltq deai with the
éubjgct riore in detaii. ‘Of course nuch rericins .to be sald, and nore experie
mental work éhall.and will beﬂdoné" In solventvdewuiing resaar§h will find
ﬁechanical sinplificutions ofveqﬁipment anc possibly sclvents wi th superiof
characteristics,. S

Dewdxing on other princiPICS»thun the nechenical sgparation of the wa;
2y centrlfugcs anc filters is & new ficld, which has” just been scratched by
the plough of rasearch. Its poss1b111tles can thercefore not vet be properly
,stlrated. : | ~ o : ; R L

i new anclytidal nethod for paréffinic produots was developéd. The
;ubgcct QO&S not directly pertein to C&WaXlnb ﬂnﬂ shall therefore be nlscussed

——

aeparhtcly 1n the fcllow1nb urtlcle VII,





