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DEVAXING OF }INERAL OTLS AND TARS
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STATIC CHARGE, FILTFR CL/'TH; L&BCRAT'RY RESEARCH

There is a probleﬁ.which has to Be touched upon before'we can discuss
tre des1gn of dewax1ng plants; that is the influence of the fllter cloth
upon the results of flltratlon, Naturally it shall be strong enough when Wet
to bear the mechanical strain to*whieh it is exposed and which is considerable
at the point ﬁhere the cake is bloﬁn off, .Obvieﬁsiy‘it must not cehsisf.of

artificial fibreS'which ere attacked by the solvent such'asvpolyﬁihyl deriva- .

) : . . . M;v'-":v—w ~ o . - . . R
tives. Paper fabflcs,wsilk rayen, and some cotton fabrics gave very satis-

factory results, but 11nen and other cotton fabrlcs which were 1nvest gated

nroved to be unsatlsfactory. Thls evaluatlon pertains to the ease w1th whlch
themfabrie releases the filter cake'and to the obtalned pour'p01nts, sv1dently
it should be expeeted that a heevier”end denser fabric will give better pour

——

>oints in any case.  Surprisingly enough this conclusion was found to be wrong,

l'eavy fabrics cou turn'out—verv unsatisfactorv pour. points,'whereas thin

“Pores- or coarbe naper fabrlc Wlth large pores vere able to

fabric vrith T%f-’

mive erceWWent results,~ Thﬂs problem was worth lookln? 1nto,.for_a,th1nner
fahrlc offers advantages with regard to filtration speed and the paper'febric
with regard to price as well, The microphotographs onrpage"93 givebthe
stsﬁcture of two te#tiles Whieh.wefe very.different inlﬁbeirbbeheviour. Although-

the fabric No{-2 has considerably more and rmch larger pores than No, 1l and

naturally ives bétterﬁfiltration rates, it also produces hetter pour points,

Thls'cannot’slmplj be. etplawned by the formatwon of a precoatlng of wax

whiclh acts as.a filtering medlum, because the finer pores would have a _better

R
v f -

chance to .get the )rlmary coating.
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(Mag”- cﬂtion 15 t1imec)

: L SR e L o
Condftions: Imb. ¢il.recidue, Teasphaltized, Temrerature -25 C.,

'Solvent CH2013 R 1

(1ight from ahove) >' _ Lo _ (1ight from below)

: _ . - 2.
w1l clotk, linen . No. 1 . Filtraticy rate: 25 kg/m“h
‘ : ’ . Pour poln#t: =19°9C

Tayecn cloth, baticte No. 2 - Filtration rate: 35 xg/m“h
‘ : _ ’ Pour point: ~-=25°C '
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It could "be pro lroved—tnat static electricity 1s respon51ble for thls effact.
hat oxnlalns wbv the materlal of the fllter cloth is of 1nf1uence ‘and w%v the
size of tbe'nores can be of little imndrtance within certain'limitsn "he size

of wax crystals in prooane—deasohaltlzed res1dual oils:is much smallnr than
pores -
the dlamotpr of spveral leter Ploths/ﬁFich we tested and et pour 301nts were

moSt ]y verv satisfactory. If extremely fine mesh metal fabric waS'used, howevux,
ponur ointsg alwayrs turned'puﬁmto~be»bad and the explanation for it is obviously

bitit o shobhic churge can build wp in metal cloth because it is always well

»

croundeds - o o : -
‘afuraj'v tlvs concluqlon nolds true onlJ 10or solven+ that are non-
ce:ﬂuctors of electricity. Ubst organic liquids belonp to +hls class, cspeci ally

so the c“lorihated hydrocarbons. Ifrfilter cloth is interwoven wit% ‘metal thread

.

and pL acod on -a glass Funnel and dichloroethane is filtered through it gets’
an‘electrical potential which can be- made v151b1e by connectlng 1t with a sensi~
‘tive salvanometer. The electric current, which could be drawn from this

itzboratory experirent was very small and in‘the order of nagnltude oP lO

......

ampercs, hut voltage can be considerable.. The cloth had negative charge and tbe
sclvent pesitive one, The pores ~6T TiTter loth have a fractlon of a mllllmeter.

in diameter only and it is evident that therc will he a poworful eTectrlc field

in them, cvcn SO; if voltage is but small, It is under the_influcnce'of that
field, tiat the finely divided suspension of paraffin. undergoes an aﬁvrogation

‘of its Darticles qnd it is the ag,lomerated crystals whichvare.readily held

.

back bv the filtcr"cioth mainly mechanically, partly by electric forces. _This.

orimary wax 1avor acts now as filter aid for' the rest of the charging stock,

-~ It was not 30351b10 to. obsurve tkls under a’ mﬂcrosoonv, but two experi-

7

v

ments show tlat throre are facts behind'tbat}conclusion. = 3
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“A glass—cell- S—XfS cm. and 1 cnm Wlde with plane paral“el wa]]s was fllledv

-

)

rith 2 svencnsion of fresh pr0c1p1tated high;moleoular;paraffin wax and some

= —

‘“oﬂ”O—.ed" dvestuff to facilitate visihility.

———

The liquid was carbon tetrachloride. a copper electrode . linedbhottom and . -

P

narror sides of the cell.  The second electrod: weo Lixed in somc.distahcejfrom

. ~
S SUriacae.

Neutral o . Tnder voltage

>

-~

4 long tlmu, ckangcd dppgaranco Wmmﬂdlatolv when hlgh tcnsaon D C, was'sWitched

on Under the inf uence of QOO - Cou volts but wlso undor IOWLT voltage thcrc

wias immoediato édn lomnratlon of wax and dvestuff tu tthk throad—llke structure

“hich broke down again, when the-elﬁctric source was caiminated. Tbét was to bq

axpacted, of course, becausc it is a woll—known Waj to &cmu;stratb t“" lincs. of-

forcc'in an «=lectric field. “hat was necded was only the confirmation that it

worls under dcw1x1ng condltlons as wcll The square of attraction doponds now
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“Inverscly upon-distance-and-It—is—evident-that comparatively Xtow voltage at

small filter pore distance will suffice to produce the same effedt, Whicﬂ ruch

higrer Voltage will do with an electrodévgap of two inches,

The dominant influence of static electricity in filtration ol waxy oils

-

‘eauTd-also bo demonstrated An a second experiment, . ‘e wound tiwro strips of

coarse mesh'copper gauzeg andw1ﬂh1ng a strip of insulating panor to a narrow

coil and squcégchit into the tube of a glass funnel, The two termin;;s ofA

the high D. G. voltage source were attached to the two wire nets.” If a suspen-

sion of "Congo-"ed" and wax in B6C1), was poured on the funncl it ran;throﬁou S

rapidly without any change, If hlgb vthago was turned on, bowover, thr mixture .

Pllt\r“d Just as rapidly but the flltratc d1d not contaln any v131blo trace of
dycstuff or wax. 4All solid comﬁpnnnts‘remained sandwiched between the electrodés,
Electricity was now sﬁitched off and the elcdtrodes were grounded. One single
batch of solvéht‘was sﬁfficient’to wash down the whole precipitatdd matter,,'This'
also nproves the aséumptions%_

v

It shows a2 new way for the d?San of ¢ Clectrostatic filter for non~

- K -

”Edﬁductive charging stocks, Thc dlfclcultl“s which vould be et in constructing
such™ =& an"WpoﬁthUS"for large scalc condltlons must not be under—estlnated

“however. It is insula jng problbms CthflJ'Wthh would offer difflcult;es.

" Powcr Consumptidn‘would bc‘very low, though, and the abandonmant of filtcr

cloth »nd thv excueedingly high filtration ”wtes count from the economic side.

Fibrous structure-of filter cWOth. Besides material for electric reasons

it e e - e o e e et e —— — - ————— e o e

and ﬁcxturc for reason of mebhnnical strength, it is fibrous strucdiyre and
o . L L ‘for . . s s
surfrnce smoothmryss which arae of great importance wsorr filtration officiency,

P

The, filtor cloth is swoposcd to ralease the filter cake immediately and cntirely
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whon filtration and washing is finished. If the cloth surface las many protrud-

ing fibers, cross linkage of fibrous surface and filter cake will result and

r

ginke it difficult to. separatc the cake from the cloth. Smooth surface on the

Iiecroscopic

cxamination of tha filter cloths checked bretty well the result of exporimental
‘filtrations."The exporimuhtul study of~tho'problém involVes difficultics,
‘Structure and solvent content of filter cakes may vary witkin Wideulimits,

4 wob cake separates from the filter cloth with less difficulty than one which

has become dry by excoessive suction. . ' :

Procautions werce thorefors taken to obtain comparable cakes,  Vacuum was

koot constant for all filtrations, but filtration velocity naturally varied for

differont cloths and oils. The cekes, after filtration, were exposed to suction
for drying until the first fissurcs sppeared on th- surface. This is in rccord-
ance witk actual oporating conditions of large filter units, Scprrating the

cake from the cloth was effucted by turning the filter ubside down and tapping

it lightly with o plastic hammer. i'any cxperimunts showed that in this way

osults could bhe reproducced better than by hlowing the crke off with air,

@ akmannns 0y

Picturcs wire only taken of ¢xpoeriments which could be rupreated with the same
risult, - The follovring pages show the remarkable difforénces in thoe separation

of » 1lighkt and hcnvy wax cak: from various filter cloths,
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ire smgnification of the filter >loth sictures is 15 tires.

The Buchrer funnel pictures which exhibit cake edkesion are

N -
reduced 6 : 1 from real size.

s
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Light from.above Light from below

Spindle o1l ‘ n Feavy residue
Cake seprrates easily. cake separates with slight difficulty



L) JCTotton cloth has rough textro and fibr*“s surface - Results were unsstis-
factory. ¢

Ligkt froa above

Lizht from telow

i — S'\indle‘oil , ~
Cake separates with difficnlty

Heavy regidue
Cake ~ceparates '+h difficuth
* T .



has rough tex*ure but emooth and non fidbrous

&
~

Peper _cloth, presge?
sarface,

Resulte were good witﬁ'light and heuvy oil,

‘ 7 - Light from atove

oil T tdeavy resfdue
Cake separates easily

o
Cake ssparates ca~ily



Sall cloth

line

as rough texture and fibrous surface.
poor results and wes the wcrst of the fcw‘ed

It gave. very
Sl AL 185

Light from bYelow

——
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sptadle oll
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Teavy reézliue '
Cake separates with great diffigulty



X O ag-:fa‘.!?

g) Cot n clotk, copper treated has rousht texture lilre 2 but tie cbemical

red fitres from tha suiface and made i‘ smooth.

}.

treatment removed the uades

The rnaLTts uere far superior to- 2) and evern ‘to 1), which wAasS supericr in

. e
SR— | padre L peereenn e

‘il*ration rate, however

Light from &dove : .f o _ Light from below

Spini le oil : . Heavy residue
Ceke segars.es easily : Cake separe'tes easily



Conclusionss The material of the fabric is important for electrostatic

reasons which'influence.pourvpoint; _Size of_pores ahd.texthre:have,decisive
inflnence upon'filtration’velocitj; but probahly the most'im;;rtant influence
must be attributed to the fibrous or- non~-fibrous surface condition of the |
filter cloth If the cloth does not release the cake completelv, when it is
supposed to fall off it w1ll substantiallv decrease filter eff101ency. Cake
particles. which stick to the cloth W1ll reduce effective filter surface and
1t seldom happens that thev are'released in further cycles, Usually active

filter sur?ace continues to reduce until finally a hot wash is neéded to clean

and recondition the cloth ribrous materlal‘should therefore be abandoned if

‘smooth surface cloth is available. Chemical treatment w1ll substantially

1

improve cotton fabrics. oulfuric aCld or copper solution gave both the

desired result. iire fabrics release the - caPe oa51lv but they have the above
dpSCrlbOd drawback to give bad pour p01nts. ivetal screens under voltage could
not he tried out. The effect-is doubtful for reason of the cage effeot‘in an
inclosed filter. .The very good properties of the cheap paper fabrics descrve

to be preferably mentioned. They combine low price with rmechanical strength,

take-off, -M_.-....'.;..:,.__h,l .

However, no filter cloth can be expected to meet all demands’ equally
well.\\high pOTOSltJ and filtration rate go usually With poorer mechanical
strength, whcreas strong and heavy fabrics- arc obviously less permeable.
Paper fabrics lose their str sngth in contact w1th moisture which can hardly -
be excluded in wax filtration at low tenporature, That limits their life—'
time to 3 to 6'months,' But the fact remains, that wisc selection of filter

cloth under the discussed view points is of considerable importance for plant.

efficiency and pcrformance,
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: , IrlmibhialmLian;M+4ﬂaile~to sEudyr%he—properties—of_smootn suriace cloth
which is netalized on the filterinﬂ surface leav1ng a metal free border .strip

50 av01d COntact'w1th the filter pans. Zach - fllter.pan is then a condenser

rith solvent soaked filter cloth as dielectric medium,m It may comblne advantages

in flltratlon and it may nlve supcrlor results if t]e metallzea surface is given

1gb electrwc potentlal

Filtration in laboratory research

Hanyr fﬂltratlon problems can be satlsfactorlly answered by laboratory

=

experlments and the results can be transferred 1mmed1atelv upon plant opera- -

tlon. This is particularly the case for the separatlon of 1norganlc_and organio

hard crystals.and hard amorphous matter. Parallels can also be drawn for sllmy

and compre SSlble pre01p3tates, whlch offer more difficulties in ?1ltrat10n,

suppoSLng that the separatlon in small and in large scale occurs under conoarable

conditions. S . .
Unlike tbose filtering problems the ﬁax filtration.again§offers nore

difficnlties. Tndeed, yield and qualitv of the final products can be accur-

Atelv determ:ne’ in snall~scaleﬂexoer1ments, and tbe same.resultslcar be

T 7

anticinated from an operati ng plant Fowever, of the data whﬂch 1nterest

the designer and the constructing englneer, it 1s temoerature, dllutlon and

quantltv of wash liquid oan'whlch camn be oredlcted with certainty whlle the

S—

most important flgure for the flltratvon rate is by far less accurate. This

-

flgure, expressing throughput of Pllos of oil’ per square meter fllter surface -

per hour, domlnantlv 1nfluences de51gn and capac1tv of a plant because it

r

’determlneo the number and size of the fvlters.. Fortunafélﬁ and without excep-

tion, is the filtration rate for any wax and heavy olvent alwavs found lower

in laboratory exoerlments than-it WWll be in actual plant oooratlon, +hus




"_HTTUWiﬁf”fUT_HﬁpTE_fIGXibiiitywand nargimn in chitling capacity, solvent recovery.
and T ltc surface, The draWback is. that for somc oils the margin may be small
only, whereas it is very large for otpers, whlch would naturallv load to poor

design and decreased eff iciency.

"Ihis peculiar behaviour of waxy cuts in heavy sdlvents dcpends obviously -
on crystal size and on specific gravity. There is usua]ly a large dlfference

between small scale and techhical,filtr tlon rate of low molecular oarafflns,

wrile it may become almost negligible for the heaviest stocks. ihislfiuding

" may be explained by 3tokes's laws

vV - £ , r

It pertains to globular partlcles, but in- general it also r“f390us the

.

behaviour of'otherwise'shaped prccipitatos,. I%c speed of settllng or ascending
particles depends at a given viscosit:r on size of the particles on viscosity
and on tha driving force. Large crystals ascend in heavy solvents quicler.

tran-smatlones and it is obvious that small differences in ‘ascension time will

cause large difference in the way a filter cake builds up. Fractions of a
millimeter in thickness of filter cake influences considerably filtration time,

and the chances are that the cake builds up more quickly’in-small scale batch -

cxXpe rlments wherc the filter stock is poured upon the flItcr and flltratlon
starts right away in contrast to plant opcrapibn, Wwhere in continuous and smooth'

run the pans are charged evcnly, with the slurry, andfare'thon uniformly sub-
(-4

Jmitted to suction, Hecdless to say that lower v180081ty assi8ts morec ranld

ascension and that a larg&r diffcerence in SpClelC grav1ty glv:s low molccular

waxcs a higher buoyancy in chlorlnatcd solvcnts. This accounts for the .

—_
R 48 T

scattcring rcsults of 1":1.ltr“1tlon ratc,ln batcb ,AD rlmcnts vrith low nolccular -

i
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wax cuts for its deviatien from plant résults, and for the higher filter rates
in large units.  The heavy microcrystalline Waxes in heavy fractions, however,
rneed a very rmuch longer'ascension time, assisted bj the higher v1scos1ty and

the lower dr1v1ng force bscause of less dlfference in spe01f1c gravity,. There—

N 0

fore small scale and plant results will appﬁgach much closer.. .This-assumption

could éctually be confirmed by experimeht, because the filtration rate,ofvlow__

)

molecular._cuts in laboratory filtrations‘comes ruch nearer to the higher figures

B — . ey

of actual plant results, if the charge on thc filter is glven a few nlnutes

tie before the suction is turned on.

kd

This is of considerable practical irportance for tFe.desf%n of plant”'

filtetrs vhich get also higher efflcleﬂc“, especially for beavv stocks, 1f the

s 4

harge‘is given more resting time'beforé actual,filtration starts. - In -
Zdeleanus band filters a small amount of filtrate collects in this time, which’

was called gravity filtrate. It is usuélly united with the main filtrate.:

-

from which it is evidently not different, For low specific gravity solvents,

where crystals settle down, there is naturally no advantage. in an extended

el

settling period, There are other’influences.which also cause a-certain dis-

crepancv of fl]tratlon ‘results in small scale as comnared to Olant condltlons,

- ’

and Whlch 1nf1ueﬂce hegvv or ltht salvent dlluted charglng stocks 11rew1se.

They can mostly be attrlbuted to crystal yrowth, which .is more uniform from -

large contlnuously'cbllled vollnes than from small experlnental batches, It

s

seems to he not,dissolutionwof’smallest crystals and recrystallization to

—t - *

lkrger ones, which also exert some influence with regard to better porosity

T . »

of the filter caPe, hut wax: crvsth“s from Warge batches or Dlants are in
fcncﬁal‘"orc even 1n size and shape than the sare paraﬂfin_crystallizing'with

. .- hanst e L : . - o ‘ .
all nossible nrecautions and under comodarahle.conditions from a small charge.

Tere even arrangenent of the capillary spaces in the cake reans-less bends
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.and’therefore“lGSS“resistanceWto'percolation;”equivalent“to higher filter vah& o

-ihile’ ]aboratorr exporlmﬂnts tq flnd quality of Droducts, dllutlon and con-
sumption‘of wash;liquid can be dOne'vith only a few 100 cc of'waxy oil cut,u
it«ié-imperaﬁive to carﬁy cut the deférmination of filtfation ratq ﬁith éhafées
of at l=ast 1 gallon~or more. Léboratorj ?péults and plant records éf
throughput were then fgirly gloée together if thé:aboﬁe discusscd-facts ﬁorc
obscf&ed. Thaese qonclusions,‘which arc.dfawn for thé usevof hcavyjs6lvents

<
mothod ikl aroper rogard heing siven to the changed COndltlons, but hardlv

in combination with pan filters, also hold true for ahv other wax filtering

can ontirmnm filtration conditions he nmot so exhaustivel:r +han "Ath solvents

of bish sp fIC grav1tv and DBuechner Punr\el type ?lltcrs. The Buechner
funncl whick ras used in’ our la horﬂ+orv fov the production of oil free waxes

and ;ow‘pouring olls is describcd below. Mot a’weays are ahsolutely oil freac
. o : - ' i A
waxcs wanted and it scoms sometimos deslrablc to design a checaper plant with

.other_filtars than tho band type. Thls qusstlon also COMes . up wi.in flltratlon
) b

in 2 stoae is 00n31d<r :d, producing an oil froe hard wax and a soft nroduct

whlch is of 1nf rior value and for which a-market will be found even if it

contains sonc oil. It is tle rotnry flltcr tvne whlch can thpn be ushd w1th

advantage for bc 2nd’ stagc and a sncc1a1 laboratovv pract1c= was dc vcloped

to get closc npproximation of small scalc nd plant results.

s

among the suveral types of rotary filters, onc, known as;“Impurial“ filter,

has an outstandines feature in the cake takc—off, The filter cake builds up

on a mnltitude of parallel strings, which rest on.the filter cloth Qf long as

fwlt tio . and M(shlng lasts, hut 1ift off the‘éircumferCnCe‘Qf the filter drum

i T
ol T I ) : C 4 S )
aftor washing, moving towards a rotatlng small diamnter drum or shaft, with

grooves to- keep +hc strlngs eventlv snaced ;Naturally the filter cake is

o
'

carried away, restln" on the strlngs and can easily bhe removod wben the strlngq

’

reversc dlroctlon after passlng +hp s*cond small drum.l-The,ndaptibility o{fthose
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filters to.paraffin filtration vas studied inrdetail That filter typefworks

excellentlv for hard fine, or coarse grain material ~ For paraffin wax it

works fairly satisfactorily for low molecular cuts only, whereas it gave poor ‘
\results with heavy 011s. The reason for this is plastlcity of the waxy: materi—
al, and the particular tendency of heavy molecular fine structured waxes to :
adhere to the filter cloth and to the take-off strings. At each-follow1ng
drum revolution they are then more tightly pressed into the filter cloth

soom cau31ng 1mperneability and, blan; spots, As soon as the blank spots
appear, the cake removal starts getting irregular,*finally.closing the vicious
cycle of obstructing'the filtering pores completelyf 'Obviously, all the draw—
backs—in inefficient'washing‘which have’been discussed for any rotary filter
hold true.for thls filter also, 3But this method of taking'theycake off with
.strings is a very good idea and permits qulck work with s;all scale discon—
'tlnuous batch filters which can be frequently washed clean with'hot solvent

the cake-is taken off by pressure and e scraping or deflecting edgc.

Such a laboratorv filter is sultably a rectangular solid plate,'approx.

’4 x 6 inches and 1/4 inch thick w1th pyramid surface The suction tube 1§;,#
soldered to the rear side, a groove runs around its~c1rcumference. Tnevfilter—
llng pyramld surface is covered w1th coarse wirc net, with very coarse stiff
fabric and flnally with the desired fllter cloth This cloth sprcads over

the edges of the plate and is tightly held in nlace by hammering a thick string
into the groove of the circumference The filter carries the.string equipment
which consists of two wooden tars. w1th parallel cotton strings SUwad evenly
“and " about 1/4 1nch apart, ‘to adapt 1t bctter to paraffin filtration. 'The
strings are strotched across the filter cloth and held tightly in place by

two metal springsthrchrare,hooked to the suction tube,
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~f _Bars with strings

IENNNRENENREN
A
O ' | b
5 70 1O O - Fltorplate
10 A I

Plate filters of ' this type, and square or circular shaped, are W1de1y

used in filtration practice, 3But the additional use of the strlngs sneeds

worlk up considerably, which is of importance for“the_filtratlon of waxy stocks,
.becéuse in small scale 1t is almost 1mpossible to avoid fluctuations in temn 3 ra-
ture by conduction and radiation. Their harmful influence has been dlscussed |
and any means to facilitate and sPeed up work are- therefore deslrable. In con-
; trast to _Bucchner tunnel filters it 1s always advisable to work up large batches
w1th plate filters, This reduces temnerature fluctuations and gives better
checking results, 2-3 gallons of diluted. 011 were gradually chilled under
agitation until the desired dewaxing temperature was obtained, A SprClal
hamber serves suitably for the proper dewaxing, 'It‘consisfs of a large
wooden box with double walled front glass plate. de51gned as a door, and 1ateral

holes fitted with large rubber gloves to enable operation inside the box., The

interlor is well lighted through the glass top, The bottom of the box holds

Htwo oneé gallon copper vessels, ‘one to take tEE‘diluted and’ Ehflled wax bear=

1ng 0il’ while the other one holds'fhe wash liquid,'_ﬁpth vessels are suspended .
10° o ' '



in tnormostat—controlled chllling “baths, fThe box keepsrmoisture-aWav and.iﬁs_
atmospherells condltioned and cooled by large lumps of dry‘lce, resting on ;W
small shelf 1n31de The question came up if the carbon dlox1de mlght dissolve
in the dlluted cold oil and influence the obtained filtration ratns," Compara—
tive tosts showed that this is not the case, The charging stock is contlnuously
fed to the vat in the ‘box through 1agged pipes” entering in the rear, They also
malntuln the level of ohilled wash liquld Filtratlon can gvidently bp done

in batch operation only, but rapld,opsratlon is posslble -and “the filter cake,
after washlng and suction reloese, is thrown off into porcelaln dlshes, from
which the solv ont can be easily evaporated and, the dry cake be wa 1bh&d back,
The opcretor wears woolen gloves because the operatlng rubber gloves offer no
protcctlon to the low temperature-in the box.' Evidently this proccdure has all
the drawbacks of older dewaxlng methods, and it 1s prnctlcally only the phase
ruIe considerations which can be Observed The results, howevor, come very
closc to actual plant flgures w1th rotary filters Agitétion of the charging
'stock is done W1th the filter plate which is 1mmorsed 1nto it with filtering .
fnce d.owem\«lards‘r Washing is effected similarly w1thout agltatlon. It can be

= méde\morc effective by fittlng a frame—around the plate, turning the f11ter~

ing face upwards: after filtration and pouring the wash liquid 1nto th"—frame—

from whsre it can not get away except through the cake, This also helps to

avo;d\oontamlnation of wasgh 11quid w1th oil, but it is so different from actual
operatlng conditions in plants, that no conclusions can’ be derivod from 'such
experiments, Wcshing by 1mmersion in the described way is more effectlve

than‘washing on rotating fllter drums anyway and largo sce le results will be.

e

rathor worse than’ bet/e . Filtrate, “which collects in 1arge suctioﬁfflasks,
and wax cakeuare freed from solvont and welahed For the“desired filter cake
thickness it is Known what time in seconds was required for’filtratlon,.wsshing:

hndﬁdrying,l The filtration rate can therefore be readilyrcomputed;
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The figures check fairly well with plant results on. rotary filters Theéa

lcboratory experiments, which gave very valuable 1nd1cations when the old
%

g

bonzcne—Soz dewaxing plants were still belng built, could be used 1ater on
few occasions only, They are still recommended if a cheap plant with rotqry
'filters is des1gned for dewaxing olls of low paraffin content in whlch dewaxing

costs must be reduced to a minimum and which: mav turn out inferior grade wax,

~

~nd for the productlon of lower gr-de soft waxes. in two stage filtratlon. The
method is entlrely unsuitable, however, if the production of oil free hard or

soft paraffins is intended and for the analytical seperation of paraffins as

described above, as well as. for giving technical and chemical information for

modern plants working with the new continuous band filters,

It is a modified Buechner funnel then, which glves conclus1ve results only;
and ohe working technique with it proved that such an apparatus 1s.also much |
”simpler to'ooerete; in soite of its greafer‘accuracy.' There.is no need'for
an 1nsulip}n§7wooden box and. the charges to be examined can be much smaller

It is for. filter rate determinationS»only that batches of & gallon are regom-

,mended‘ FeWcr exoeriments are usually needed because the results are mostly

Tvery” near an’ average and do not stray so much as with the immersed plate filter.
The funnel is ordlnarily covered with a glass plate which gives perfect vision
“and permlts to watch all operatione closely.. |

The'Buchner funnel is Jacketed It is turred on the lathe from an aluminum

Y

casting;vand has inside diameter of six inches and approximutely 4 inches useful
height. Lhe part below the perforated filter plate need not be cooled but should

be legzed. Base and Jacketed top are connected by flanges. The flanges bear
’ *

grooves to permit proper fittlng of the perfora%ed disk eupporting a coarse

~~~~~~ — [ T
T— " e

~mesh wire screen and the filter cloth, ‘Buna rubber rings or other suitable
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gaskets seal the flanges, disk and filter cloth A gear. pump-cdrculates the
cooling llquid through the jacket and bock to a thermostat controlled cold
J.iguid container. It 1s this contelner which : »1s0 serves to gredually chill
the deuﬂxlng mlxture. compare—p%et&*e;on;next;page+.

Ths temperature control‘acts upon a second gear pump that cycles dry ice
cooled liguid through the cooling colls. The charging stock is in a vessel,
surrounded by the cooling coils of the thermostat It is adv1sable to pour |
it slowly on the filter by hand it should not be poured dlrectly upon. the
filter cloth. but on a baffle plate rather whlch brerks the\stream and especially

in weshlng helps to maintain even and smooth surface. .The temperature control

in chilling Is contlnuously set lower by, geer and small motor.-uThat motor is

sultched off when dewaxing temperature has been reached

.\ 'Althoughothis filt r gave satisfoctory results 1t dld not permit to pro~
duce laraerwquantities of products, which 1s frequently desired, A semi-
technical filter was therefore built which in design was closer to the laboratory.
fllter than to the plent apparatus.. It worked discontinuously and consisted of
one filter pan such as used 1n the technical band filter and moanted in a cold_
lagged'pressure shell The cakeodropped to the tapered bottom of the shell if
‘the pan was turned upside down by the handle.. o
o A cooled gas cycle kept temperature within required limlts ' Filtration,
followed bv wasbing was hand—oontrolled and watched through the looking glasses,
‘Removel of the wax cake through the bottom slide valve was facilltated b%yrins-
1né the cake down with clean solvent - The unit permitted to. produce 15 - :Z»O‘*‘:.l"s
-of oil free paraffin per day.; Intermittent operation 1s in such small scale

preferable to an expensive contlnuous mldget band filter, which would be °

"unreliable in.operation mechanically and chemicnlly,

1l:
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Sunmary The main factors which control”dewaxind have been discussed.

It is only by observation of all of them, that oil free varaffin and low

pouring»oil can be producea in a. single cycle with minimum effort.

Solvent It controls viscosity, snecific gravity and, therefore settling

——

time of wax, crystal shape, phase . equilibrium, solubility. ”his dominating

~influence calls for special attention in selecting the solvent. Only Binary

mixtures meet all demands, The combination Dichloromethane — Dichloroethane

offers great advantages because it combines most favourable physical data

‘with- Ghoﬂlcel stability and gives plants outstanding flexibility.

.

Dilution Its influence upon phase equilibrium and wviscosity reflects

_in filtration rate and product quality.
i
permit minimum dilution which cuts down treating costs and acts favoureble

The above naned chlorinated solvent°
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upon pour points Dilution and solvent blending ratid'have to be'individ-h

“ind on its ohemicﬂl character,' The percentage of wax in oil matters only
‘w1th regard to v1scosity of the slurry._

_ Chilling rate and temnerature control the growth of crystols and the

ohese homogeneity. Very slow chilling offers no advantages Dewaxing tempef?’

ature shall bs close to the phase seperetion but in the homogeneous field

wamch gives best pour points and good filtration veloclty. Some 011 is held

nnnnnnnnnnnnnnnnnn

It can be removed by a final weIrn Wash on the filters That adsorption 1s

minute W1th chlorinated solvsnts,

Filter cloth - It has more influence upon successful dewaxing than it is_

generally believed Its meterial nay build up static electrlc charges which
-:help to retain fine particles in filtretion, in spite of larzer openings between
.the meshes, The fabrio shall nove non fibrous smooth surface to release the

cake easily. Obviously it must also have sufficient mechanical strength

Peper fabric.can work excellently. . fwﬂaﬁsr |

TVpe of filten Tts influence is domineting,.'Filtration methods only

are’presently cepeble of producing perfectly oil free wax w1th—ieast economic
effort.. The_nontinuous Buchner funnel tvPe filter permits exhaustive wash~
ing;_ No centrifuge or rotary type filter gives equally good results.
Several types of filters were discussed
—_— A new class1fioation nf peraffins was suagested whlch permits to
.roughly discern normal and iso~paraffins,‘cyclanes and hydroaromatlcs in{comf
mercial wqxes; (Article II),  _ .

The crystal behaviour of waxes was studied with regprd Yo. solvent dewax~

ing., (Article III). 1Its 1nf1uence on filtration rate was dlscusqed A new
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dyestuff method to find o1l traces in wax was discussed,

Phase separation aﬁd dewaxing waé the subject of Article IV, . It was
~newn which conditlons shall be chosen fdr suceessful solvent dewaxing,
’_The.followihg Article VI will‘déél with a few detalls in plent design

-cnd discuss miscellaneous-subjects in dewaxing research,





