aeaspnaited ollis require the use oOf dilubon dewaxing soivents to facmtate nanaiing

EP0146298B1 Descri ption DewdXl-f ‘%;“ﬁ?é“:ﬁ& ‘P@"g@é 19 REPBIEATiyed iy of the well
hence filterability of vvaxeg &5&%@ (ﬁfcpﬂ%‘%ﬂfmrlu&l pmpane
the practice of dewaxing preq &5d g&% &chrgg;@ c%ﬁ aiso be ¢
are 5 recovered fromthe anamgemmg e@“prbgahé pFoBﬁ&rieORetB{ Gortaining from 3 to 6
enpl oyi ng a nmenbrane under sgRéne! timeMPdketonélt héth vy lhbt MO ddpyl ketone and methyl s
tenperature, pressure andsf hbuiresT MerobEME A8Lbs ssdar RhFADIihd kdtdred Hh lafiehdl Bne mem
formof a spiral wound el enGmimatidiyafockibéns SlichbdsybeRibhé Gﬁ(ﬁtoluShel&& REWYS bthyl GbtoRbRoluene
feed and retentate spacers RaosAcliena afOisscsiitadle. Malbgonatdd hydrdehrBéis Such &sOMdthyl chloride, |
PE-25, PE-18 and Nyl on 20, piiebtayierdl gichitkde’ban didvcbeBetd.Ofurthdt] N-ndfhipgTolidone and N-sthylp
| nproves the m xi ng and r eduseeisast degaxigesotvente Ussfolpsoivant tchmbisdtiensdmdiude nthenites of autorefrig
spacer materials and theis sudatslfcinés migteres piacelomand bepylena. gr eat er det ai |

bel ow. The nenbrane materi al iAnyswxe bydrebafbon il stotk; petrdlemesil stgdko distikkte fraction thereof
cel lul ose acetate, preferableypioyitg/davafiogaids. ystratyp utiroplimiting exdmples obsugin stocks are (a) dis
| nvention utilizes a pol ysuha@neboiing|renge githip dhe brpasisiangecetfepmeabaut i9P 4n @300 F (260 to 7
preferably pol ysul fone, undé&ocksse é?ﬂsP'E"QS’o?'l'ﬂF‘f“F'@r@ inifjel ?‘@H@E?’%&%‘P"é “b é%osﬁr(@” C).

and flow and preferably i taﬁethPo'F‘fﬂ" a"V of the:
enpl oyi ng the PE-25 as the f‘ "é’ c t"I’ “"[5' x‘? source
fromthe solvent free wax by™ th 'ﬁ" ﬂh;'t‘ic c
high flux and rejection of f’ ;‘;3?'& w da: ss‘:h b gm’m
concentration of entrai ne ﬂ/ax i ng a| La" A vvaxj pm Alebagca far sar

concentrated dewaxi ng a| t era iﬁ | Sé#étc%eﬁsaﬁo‘?ur di ch n; paraffins
dewaxi ng process. Backgroungo By leésalpﬁ 5 [ANY=PY ny, acetate
or without the use of any dgwa¥ddith tcop %o eromas, m“; fdbnes, polyt
t he waxy hydrocarbon oil bebagdig,g Mymky,ene!
distillates and deasphal tssdggbénaesr 8 UTHeSe B&vﬁxm&aa@ P'bb%&dd%éh%bvnﬂ mixtures of two
solvents to facilitate handeiasQypicab@@mpiad btysustfiiRiures BeinE PélyaikgRMBcfiatésCand chiorinated p
conditions. \Wen a dewaxi ngcérabnsaivh dofym@RP biopavhikiimthadrylitésCandCdthylens-Oiviflacetate copolyme
sol vents are 25 suitabl e. Fodroaxproprtions. inh@det forthssd Gewasinglaldy to lbe afitiend methat their use redy
menber sel ected from al kanefineapdttinies praductdkanacthérpteyy teawaa sasardtion (filvgticd) tate &Oncreased,
carbon atons in the nol el ejativaichighamoledulaawaight pndypasees a tyuddaiistribuipe ot moelegular weight. De
hexane and octane or m xt ur ewletyia weights B 10D fo aphresahing pdexsesdinh 5:980.600prefbrally 2,000 1
be enpl oyed as aut o- refri gaoeet breferablp|abeut 116,000, 49, 500,000 havecbeam gugseasiuly empioyed. These
Ket ones contai ning from 3 t typ&allyemploves in anampuntof active ingrediend rangingyom abowt AR to 50,000 pr
nmet hyl et hyl ketone, nethyl propyl ketone and nethyl |sobutyl ketone and 30

m xtures thereof may al so be used. M xtures of the ketones with at |east

one nmenber selected fromaromati c hydrocarbons such as benzene and tol uene,

e.g. nmethyl ethyl ketone/toluene or nethyl Isobutyl ketone/toluene are also

sui tabl e. Hal ogenated hydrocarbons such as nethyl chloride, nethylene

chl oride and et hyl ene dichloride can al so be used. Further,

N- net hyl pyrrol i done and N-ethyl pyrrol |l done may be used as dewaxi ng

solvents. Useful solvent conbinations include m xtures of autorefrigerative

and ketone 35 solvents, such as m xtures of acetone and propyl ene. Any waxy
hydr ocarbon oil stock, petroleumoil stock or distillate fraction thereof

may be dewaxed enpl oyi ng dewaxing aids. Illustrative but nonimting

exanpl es of such stocks are (a) distillate fractions that have a boiling

range within the broad range of from about 500 to 1300 F (260 to 704.4 O,

(b) bright stocks or deasphalted oils having an initial boiling point above
about [err] Preferably, the oils 40 are the lubricating oil fraction or
transforner oil fraction. Additionally, any of these feeds may be

hydr ocracked prior to distilling, or deasphalting. These may cone from any
source such as paraffinic crudes obtained from Arancto, Kuwait, Panhandl e,

North Loui siana, etc., naphthenic crudes, such as Tia Juana, Coastal

crudes, etc., as well as the relatively heavy feedstocks such as bright

st ocks having a boiling range of 1050 + [err] and synthetic feedstocks

derived from At habasca tar sands, coal, shale oil,



TRIUIVUL UWUTTAATTIT G TTHIAUM BV T TITVWWAVLVWEW IV BV WY VI T VIV GV, et
. cold dewaxlng solvent with or without dewaxing aid is incrementally introduced intc
45 etc. Vell-known dewaxing @ bEstag & HErOIA WhieOrRaiitainidg Ehigh @dgres ot AYitktidA irPsaid stages «
paraffins and napht hal enes, ﬂ&lwa do¥tadtfallyythstdn@feoud Albing| mbrﬁawm&fdwﬁbmmreasmeyp
al phaol efi n copol yners, et hylzéneetnéichiiihg Ftih e enixiigLohey/ tikds placé btkeyt laverage of about 2° F (1.1°
fumarat e-vi nyl acetate copol gy Sompasihy edilt) \padicies 6pwalmd a dewaxed oil solution. The slurry exits
pol yvi nyl - pyrrol i dones, pol yisend sloydteainamperpiodeyandbist thgh pasesi optionally through a scraped su
pol yst yr ene- but adi ene copahy IETS288)awesdin it iscfudtier sdolee rdawve to, the) désjred tomperatere for wax filtral
glycols, fatty acid 50 gl ycesunie, paesed.to Tivotare diewai filtgr toi sbparata \thebeolid particles of wax fr
either alone or in m xtures eéutiondhepnsembdewadagaids inguchiaggstern issomernplaedanpl es
of such mixtures being pol yal kyn twpichisolvert sewaxing prpcessesofiniclyding: foth autorefrigerative solvent sy

par af fi n/ napht hal ene condens #guicelvens me@pwwpwlw!omln&@rlwamarwdamt recove
et hyl ene-vinyl acet at e copdFyifespdecausecthe gandard racavensipehpigues;9.glyiifiqtion are sjther uneconomic
order for these dewaxing ai d¥ %cwomq RRigypd- I"PP"t‘PfH'P“‘!“H%ﬁ ?99[79%"‘#’@6%‘@5 ajdygndering
amount of fine particles pr oEﬂ&‘F u""t here x sep rat| on

(filtration) rate is Increased i "gm:nym:::sx:
nol ecul ar wei ght and possegs d&; ro nab tef:;m:wu:m
Dewaxi ng ai ds havi ng nol ecul 3r | b mprov by utilizatio
exceedi ng 5, 000, 000, prefer ag‘; f,ﬁ)m@ QM m Ytlon. Dewas
about 10,000 to 500, 000, hav ',ﬁ%&, Mﬂ, so |§;§e e\NaX| ng

aids are typically enployed In an am)unt of active |ngred| ent ranging from
about 500 to 50,000 ppm aig ©@schpten ¥ePry Figures EP 0 146 298 Bl oil,

preferably 500 to 20,000 ppn—more preferapty 1,000 to 20,000 ppm Sol vent
dewaxi ng processes | ncl ude i ndirigamti preseérits mMaolymreler1mfmn flux decline.
chiller or other heat transfer Figeilfprsetts thheffeet of preasuye o flux. sol vent and

dewaxi ng aid at approxi mately tAgeredihpresestsdhectied of @egswe ab membraneecompaution and accompany
such a manner so as to effsect digoysliéipmsentscthd bitectancthe ialiont betweem pressure and Fow exerted by
the 5 solvent before being ewstes.or chilled. This solution Is then cool ed

at a uniform slow rate under digudiY ipmsenty\tiecetfectasi He irelatiom betwasyi prassirgrandffiow exerte
the solution as the wax precpbm?f&fee%am@'memé‘%x | s separated fromthe oil

by some suitabl e separation tediauiedfiaresants s riaferter|empegiment of tha-presentiArReats; on

etc. Another well-known n®fhod of sol vent dewaxing invol ves increnental

sol vent addition. In this neﬂ!&ﬂfﬂ&ﬂ!ﬁ?ﬂﬂﬂ ei ther alone or cont ai ning the
desired anmount of dewaxing aid added t ev poj n 0

along a chilling apparatus. dés“ha‘f' v “qﬂ 'hgan "“'ﬁ&"'} °“'°"'“°b"e h'eé' 8 Boing disca
the hot waxy oil with or vm'thout sol vent present. The mi xture is then

chilled by indirect heat exchange, causing wax crystalliza®ion to occur and

the m xture thickens considerably. A first increment of solvent is

introduced at this point In order to maintain fluidity, cooling continues

and nore wax is precipitated. A second increnent of solvent is added to
maintain fluidity. This process is repeated until the desired oil -wax
filtration tenperature is reached, at which 15 point an additional anmount

of solvent is added in order to reduce the viscosity of the m xture to that
desired for the filtration step. In this nethod the tenperature of the

i ncrenental |y added sol vent should al so be about the sane as that of the

wax/ oi |l /sol vent m xture. if the solvent Is introduced at a | ower

tenperature, shock chilling of the slurry occurs resulting in the formation

of small and/or acicula shaped wax crystals with attendant poor filter

rate. 20 Yet anot her sol vent dewaxing nethod is the DILCH LL[err] (a

regi stered service mark of Exxon Research and Engi neering Conpany) dewaxi ng
process, illustrated in US-A-3,773,650 and US-A-3, 775, 288, the discl osures

i ncorporated herein by reference. A waxy oil, at a tenperature above its

cloud point, with or without dewaxing aid m xed therein, is introduced Into

the top of an el ongated, staged cooling zone and cold dewaxi ng solvent with

or without dewaxing aid is increnentally introduced into said zone along a



Table 1l ana Figure I show that Tiux deciine is reauced using Membranos Mado O polySUl

25 plurablity of stages therein while nmaintaining a high degree of
agitation in said stageSZSf said zone so as to achieve substantially

i nst ant aneous m xi ng of the solvent and wax/oll m xture as they progress

t hrough said zone. The chilling rate in the m xing zone takes place at an
average of about 2 F (1.1 - C mnute to forma slurry conprising solid
particles of wax and a degyaxed oil solution. The slurry exits the m xing
zone at sone elevated tenperature and is then passed optionally through a
scraped surface chiller (US-A- 30 3,775,288) wherein it is further cooled
down to the desired tenperature for wax filtration. Fromthere, the slurry
is passed to a rotary drumwax filter to separate the solid particles of
wax fromthe dewaxed oil solution. The use of dewaxing aids in such a
systemis contenplated. In typical solvent dewaxing processes (including
both autorefrigerative solvent systens and normally |iquid solvent systens)
t he dewaxing aid enployed is left in the wax and |Is not recovered for
recycle. This 35 is so because the standard recovery techni ques, e.g.,
distillation, are either Aneconom cal and/or detrinental to the conponents
enpl oyed. Hi gh tenperatures degrade the dewaxing aid rendering them

unsui table for recycle and re-use. Failure to recover and recycle dewaxing
aid, beyond involving the loss of such material and the expense of the
continual addition of new aid, alters the nature and purity of the wax
product by bei ng 40 preséﬁt in the wax and can inpart color or other

obj ecti onabl e character to the wax product. Any dewaxi ng process enpl oying
dewaxi ng aids nay be inproved by utilization of the nmenbrane (preferably
pol ysul f one nmenbrane) separation process of the present invention. Dewaxing
processes nost commonly ppacticed are those utilizing dewaxing solvents. 46
Description of The Figures Figure | presents the effect of polyner glass
transition tenperature on flux decline. Figure 11 presents the effect of
pressure on flux. Figure Il presents the effect of pressure on nenbrane
conpaction and acconpanyi ng flux decline. so Figure IV presents the
effect on the relation bedsween pressure and fl ow exerted by the choice of
Vexar substitutes. Figure V presents the effect on the relation between
pressure and fl ow exerted by the choice of elenment feed and perneate
cloths. Figure VI presents a preferred enbodi nent of the present process.
55 The Present Invention By the practice of the instant invention, the
dewaxi ng aid, rather than being discarded by being left Ig 3 EP 0 146
298B1 the wax is recovered by passing the wax streamthrough a pol ysul fone
menbrane spiral wound el enent separation unit such that the wax passes

t hrough the nenbrane to forma perneate while the dewaxing aid is retained
in the retentate. The recovered dewaxing aid is recycled to the dewaxing
process and is as effective as fresh dewaxing aid in Inproving the
performance of the dewaxing process, while the now 5 purified wax can be
sent either to storage or for further processing. The dewaxi ng aid recovery
process utilizing polysul fone nenbrane is conducted at a tenperature of
about 70 to [err] preferably [err]. Elevated tenperatures are required to
melt the wax/dewaxing aid
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into liquid wax and dewaxiyg
insure that wax is in the |iquk
perneate through the marrbrane.g
such crystals will contain® nﬁ
wax to the liquid state wi ld} t
perneating the small |iquisg|wa
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see Table |. The pol ysul fone menbraked s f & wul at
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t herefore have a gl ass trahsition t @npemat i ® (Tg)=lof about [err] and

hi gher, preferably about [err] and

pol ysul fone |s pol yet hersui fone whi &

the course of their use in the dewad

Figure | show that flux decline
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20 Pol ysul fone Ppdysulfone 5 5, 10. A ysyifone  1-2 *¥ 10

190 1.9 x 102 poliéynebsuvifdmec >190 (2200 @44 10
10-2 *Chem cal Engi neering Science, Vol. 38, No. 1, 1983 30 Table Ill lists
the characteristics of a fewtypical—waxes—35 40 45 60 65 6 EP 0 146
éﬁgcslv\;{ibgaggl > agoaﬁhemical Bngineeggg}%—r%@i%%pﬁcéfgtsgﬁgsp No. 1,
B.S. +5% DWA Table 111 li®tHWahierehdrsaotidnyistijcsrofciH few
([err]/s) 8.8 27 15 50

(8.8 x [err]) (27 x F&%%S- (15 x [err]) (50 x [err])

Mol ecul ar Wei ght 15 (wax) 500 -

700 Wax Melting 20 Pointg [err] 65

91 Al in Wax, wt% 5-40 5-30 (1)

B.S. Bright Stock (2500N) 25 DVWA 1:1 Paraflow 149/ Acryloid

150 (used on an ‘as received basis which contains about 35-40 w.%
active ingredient). 30 The nmenbranes whi ch have proven useful in the
process of the present imention are availablé from various conmerci al
sources. Pol ysul fone and pol yet hersul fone nmenbranes were secured from
Desal i nation Sys- tens incorporated. The Nyl on nenbranes from Pall Canada,
Ltd. (the U tipore series) and the cellul ose acetate nenbranes from
Schl ei cher and Schuell. 35 The pol ysul f one nenbranes of choice are
prepared from pol ysul f one*pol yners. Such a polynmer is nmade of the repeating
unit: [err]

55



(1) B.S. Bright Stock (2500N)

40 and is special In that 4 he y! ene, pn idd e

chem cal groups, Isopropylfden%the;}' a#dbngafaf(’) ow ?‘ he po g?ﬁg? ?%4 F}SQEG of
pol ymer used to produce the pol yet hermﬁémmaﬁewwﬁhl e@ntapHfabout 354
greater than 190 C) is made of the repgatiyw f’d‘% edfent)lerr]

n 55 El evated tenperatures are needed to nelt e wax I'nto the liquid form

but too high a tenperaturesis to be avoided to insure that the nenbrane

does not experience pol yner ThesagmbrdnbLhiachthaleproves useliul inrtheaprbcasssof dife pirdsent invention are ai
Process operating (gauge) pr@ssneraal saurcaldRelys@one andgpalydthérs@foked apmbrahes wereysecured fror
| ow pressures give relativelpmy incorpgtpted) The dylpg gnemibranes,frdm Ball Canads; &t [thagUltipore serles
operating pressure does not e@egramborangs MB@“%Wsurate equi val ent
increase in flux. Excessively Fﬂ"%ﬁm @gsm@b@aw afcahoies Py Rrepaisr tromppolysulione polymers.
decrease in flux, possibly dfederhthagpBMagUMEonpaction. Therefore, operation

of the present process at an operatin u sure of about 50 psig

(344.8 kPa) or slightly Iomefc‘%gé(ggﬁ’réﬂ‘((fg‘*gg&gpl e t o obt ai ni ng nmaxi mum
performance fromthe system See Qul [ he r.el at

t enperat ure and pressure #or“%gﬁgédﬁﬂf‘f a;ghe e ?;a?lé’mlgsa'%k ﬁgY %"7—3 g%&"?f:hﬂmica' gro
As can be seen excessively hig mlgém bALdnG fﬂn&h& @' %ﬁ«% &E}H@L&-ﬂfom théhbrane (hs
high pressure results in seryaiisot§Gs i ain

wax- dewaxi ng aid m xture is contacted vvlth he pol ysul f one merrbrane ina 4"
(10.2 10 cnm) dianeter eleggent flow rate of about 1to 3 gpm(3.785 to

11.356 | /m nute), preferably about 2 m(7.57 I/mnute) .is used. Expressed
indifferent units, which are indeperjdery of elenent size, a feed flow
velocity of about 1-4 cmisec., preferjably aboy i X
shoul d be used. Flow velocity 1
menbr ane surface. Sufficient turbulerce
mnimze concentration polarization ;
t hi ckness. 15 A comon phenonenontgncountered in ultrafiltration is thg
production of a |ayer of gel on the surface of the nenbrane. This gel
conprises a |ayer of the Iar% materials making up the feed. This |aye

has a significant contri béft iEpvated tampagumsa tte V‘P'Eq?e [gtocthe, liquid fvm'ehmtoo high a 1
usi ng | arge pore nenbranes. ﬁ%@r'“swd@ttﬂﬁ ragmbtang ey gl gyperieqke pelymes, crgen which wouls
i npede perneate flux. Mai nt af turbul ent flow across ne

controls the thickness of thi 51”5’8? pgraipo (gm)?’ﬁﬂ"ﬁ’sf?8%5%’?'8(4:8'93?‘?#"?'?}’9" low pres
excessively thick gel layer and a rapld 20 decline in flux. Too high a
flowrate can strip the gel |ayer and seriously degrade s@l ectivity. it has
been di scovered that a flow rate of about 2 gpm (7.57 I/ mnute) is optinmum

for achieving maxi mum flux and high selectivity. As the velocity of the

feed across the nenbrane surface increases, the flux is increased due to

t he decrease in gel thickness on the nenbrane surface. Values above 4 (3PM
(15.14 liter/mnute) can result In 25 very high pressure drops and

destruction of the nmenbrane/el enent package. TABLE IV 30




As the velocity of the feed across the membrane surtace Increases, e Tux IS inc
i ic n the membrane surface. Values e 4 GPM (15.14 liter/mi
EFFECT OF FEED FLOW RATE ONfSerogse Ipeg fhickpess o Jepy

(GPMliter/mnute 26 Yoy pigl) prpssurg rops arid dmmct'%ofatlh?:lmlsﬂbrﬂée{eneaﬁéj af%?%)
20 (0.5) 1.89 163 (0.02 (1.0) 3.79
235 <0.02 (2.0) 7.57 TABLE 32

<0.02 (4.0 15. 14 235 <0. 02 45 The
above table is for Polysy}fone nenmbrane at [err] and 50 psig (344.8 kPa
gauge) In a 4" (10.2 cn) dianmeter, 26" (66 EREEGH ORRERD FHO® RATEQYo FLUX
usi ng 600N sl ack wax feed (see Table Il11). As previously stated it is

preferred to use the pol ysul fone nenbrane in the formof a spiral wound
el ement. Spiral wound el enents ZMO%IRAY8bed in US AFZWH7 870,

US- A-3, 173, 876, US-A- 3, 367, 504.(QiDAitery/miguses 59548y udla 3 307

nane just a few Spiral wound el enents for use in this dewaxing aid
recovery process are fabricated 4)r.o|61 meferials which gge resistant to -
el evated tenperatures and the s% vent action of the and dewaxi ng Qiod,o
pl us any dewaxi ng sol vent and d€wdRed-89F whi ch nmay %@present. The spi ¢ 3
wound el ement therefore @npl oys(r.ojestyal mandril - pe23¥eate tube nade &0.02
metal or resistant plastic such ?'ﬁ)pgl ygarbonate or gypon and an <0.02
anti-tel escopi ng device al so of ‘net’al’ "or resi stant pgﬁ%ti c such as 55 02
nyl on or polycarbonate. The fabf4@ak t8mldf spiral wo el enents enpl &Ys
vari ous adhesives and glues 30 as to seal different nenbrane edges thereby

defi ni h 1€ and feed.: h . i
b 2br ol ng the. o enent SRR ”@?ﬁ;ég%%ﬁﬁéﬁ‘ﬁ“ﬁ‘%?‘éﬂf i

The permeate channel is defli n'!e;Ef@.oés, el 195 p SHABSIsulfdRb FletrBrane in the form
typically Sinplex, (Dacron yj t.’?;trﬁfﬁoﬂﬁd oments Qgﬁ_lusE%Wﬁ@hYsiﬂ-s,ws,sm. US-/

stiffener). The choice ofy,f§S4sdasland UBLLs S FEET0 Aamel)isk aSbWSptaidtiind Réts R use in
based solely on Identifying,RoleRPrétest 46 fAbricaRl Fbm Materidld WHIEHCa reEigiiiit 3 @évated temperatu
material . (See Figure V). biofhafind @8 hnd uswering bi8 hidsany ddwaxifghddivertahd draxed@il which m
pol ysul fone spiral wound el gg@ikouhdBlerhéift drofefkesthpldye athit@Emarfifieintbale@utisimadb of metal
nylon 20, or small 5 dianetgh dspekvkarbonats of hyldhdha &h SntplBSdoping) Blice isalof mbtat @ resists
the direction of feed fl Qw, nAdHCér polycbonite.STha Gabricatibrawfispichl @owhd aivebats employsivadrus adhe
0.03-0.15 inch (0.762 to 2. g8k saandiffetdhichenitidie dgds ahereb défining hrmedte Sliannelg and feed-reten
preferably PE-25. PE-25 is adhesiesasédin fabrtating thé elamert ag hihh teropesatites epgaies $ugle s Fuller F
(25.4 mm) in Its weave. Thi shanuel ds idefined dyvoiager df rpermeatepspages dnaterial typically Simplex, (Dacr
nonofi | ament thread of 350 micron [err] dianeter at 23.9 threads per Inch

(25.4 mm. It has a fabric thickness of 780 microns (780 gerr]) with 44.75%
open area. The material used was 10 manufactured by Tetco, Inc., Elnmsford,

New York. This material Inparts a high level of turbulence in the
feed-retentate channel in conjunction with a very |ow pressure drop in the

el enent By use of this material nedium advantage can be taken of the

ability of the polysul fone nenbrane (under the specific conditions recited)

to produce a very high throughput of wax having a very |ow content of

dewaxi ng aid. The overall elenent, conprising cental mandrel, alternating

| ayers of pol ysul fone nenbrane, perneate is spacers and feed-retentate

spacers, (wherein various edges of polysul fone nenbrane are glued to define
alternating perneate channels and feed-retentate channels) and wherein the
menbr ane- per neat e spacer -

in Perme
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pressure drop. In prepa splral wound elements permeate cloths, e.g., tricot

nenbrane envel ope i s COMuNi GaufbNefly Bosht dsad I AIREH: Redd viSBURRISY | cst at 25° C. Hot -
permeate tube, and anti-tel eafdhy soived® MMoGEr.8-18 Js @8|x|1b‘Wﬂ8W1&ﬁP&th&nﬁﬂaH® temperaty
the el enent structural int egﬁrbfefﬁbly Sbuh 70UI0EC. THUE lokd Waid dxpdcy 10l seé bdviiratinled Yaresistance
of epoxy reinforced fiber glaas. |In producing spiral wound el enents, a
paramet er known as channel 20 IFfigirgiv showsthetf thérerjsatot anhaiifferdnes hdmamelstahmicghtot (213) e
is the distance between adj awiskiessvantppiceh@ex levelsa(fariot wix) b 800d/mefide Hewsver, afThigher flow
space is normally occupi ed bgecemésdargersThawéore, ntarder ko Gomperisaty for highevwigeosities of waxy strean
material which is 0.03 to 0.®6piiahwdund Glement was stortgasd frem) abovt 40HnehR:EGEG cm) to 20 Inches
However, for high viscosity esygeatagoth dbf @1'199&5409‘?1@ d?éwawmgvamtesmﬂedyaf length the nun
channel heights of up to O. 1‘2?59‘15?!1:?‘?’“%3*01 mpl oyed in order to
reduce the pressure drop. ¥ n pfF g’ PI"EFWWB‘& 'éf’@?ﬁ?f'ﬂgssp" é’P‘l‘ﬁS‘éPé‘”ts"‘”“d 8
cloths, e.g., tricot and si n?f’lt "dffa?/ '°E'?“é18f F‘P taf?e‘é‘ﬁ“’l? °’Rﬁf‘e?‘°"‘°“‘s
systems whi ch have vi scosi ti'8% 9@ T‘ ts wherein the fo
rangi ng between about 7.5-18° %'"'?eﬂil ﬁ °° howsver, do requ

? on

m rane so s to define t
per neat i ng tenperature about fpé describec

woul d expect to see severdl | gorgﬁ ,;kb ge'%{ g‘gé movem
Figure V shows that there is Bﬁj ¥|ﬁﬁ,{é, @mﬁP RO dARE Siah@ fidw velocity
(213) and one of twce the 3th elIa érE ﬁ%?ateﬂ&l cwea .npawe.dn&\@tﬁefﬁceﬁ cfd&tbd when the e
wax) of 300 [err] However, 036 ot feh UAhdsRb.CPhet §cer i rhetPiBIC RS FedhES BBVE) is thick enou
| arger. Therefore, in or dggr ﬁ,gnﬁggma@aﬁ@da‘ﬂﬁgfe&a éddteisVi Scosi ties of waxy
streams, the leaf length In a g éxahple/asackech@NBEIL4 WASIond) G166 ader @aleAdd @Hly 2 inch
40 Inches (101.8 cm to 20 |pusiaéed athe Badiip)edge)6f thef@edidhaiiebiten tHe@lehent was wound, was f
t hi ckness doubl ed. O cour setp kbap thin Grieimbrane thyérs Gepateld dne ighink féddechannels cFeed fspacer mat
| eaves was i ncreased from 4 widthbetveancabolt 2a10¢, Profefbly about BA%. lvEthe ovéralheleamdptlength, def
di scovered that in fabri céetiang peyiioned atiheuerd iniétond oftths elenesniscaarisufficiantde produce elements ¢
mat eri al need not extend thefeeshepaces mhateriglstapfbetthee PE-@R @ othercsnacar enatdigla ipedviopsly desc
the el enents. Elenents prepadeasingwigect edesdichennels,iag walbrssmateripls suchcas small diemetes inert rod
exhi bit superior flux to thdg@eé?eéﬁhﬂ'ﬂ@smﬁ@f"é? H‘et"mﬂqﬂe‘é&"éﬂ%ﬂzer materials .
extend the entire Fength of thE‘ 99| sxpRsiment Brig (Sagk pacwps cRmbiprd vith Ofowtds dewaxing ai
do require the presence of® f”é’é’ﬂ e?cb?'“l’fé’f B?’F’QY” %‘i”t"?“bh‘é‘cf‘"éf‘@ﬁéafﬁma“’“d‘""“
edge of the menbrane so as t ted at a ter

when the menb t BroPLl 8 el 3 0
are wound nto an el ement. T m% anwg%% %@l’@a‘*f 83‘%5 20 B anivo o

enough to resist novenent or displacenent along the elenent | ength down the
feed channel under the pressures and flow velocity enploy®d in using the
elenment. This nmaterial can be held in place either by the friction created
when the elenment is wound, or by the use of an adhesive. The spacer
material (as recited above) is thick enough to separate the 45 nenbrane

| ayers and define feed channels. For exanple, in a 26 inch (66.04 cm |ong
el ement, spacer material only 2 inches (5.08 cm w de, positioned at the

| eadi ng edge of the feed channel when the el ement was wound, was found to
be sufficient to keep the nenbrane | ayers separated and define feed
channel s. Feed spacer materials which have a wi dth between about 2-10%
preferably about 5-8% of the overall elenent |ength, defining feed
channel s 50 and positioned at the feed inlet end of the elenents are
sufficient to produce elenents of superior flux. The feed spacer materials
can be the PE-25 or other spacer materials previously described placed in

t he | eadi ng edge of the feed channels, as well as materials such as snal

di aneter Inert rods or spacers placed in the feed channels parallel to the
direction of feed flow In an experinent Bright Stock Sl ack wax was
conmbined with 0.3 w. % dewaxing aid (active ingredient) 55 conprising a 1:1
m x of Parafl ow 149/ Acryloid 144 and used as a test feed. Three different
el ement desi gns enpl oyi ng pol ysul fone nenbrane were eval uated. The test
runs were conducted at a tenperature of [err] at flowrate of 2 GPM (7.57
liter/mnute) in a 4 inch (10.2 cn) dianmeter, 26 inch (66 cn) |ong el enent.
The tests evaluated el ements wherein the feed spacer material extended
along the entire length of the elenent, 9



EP 0 146 298 Bl where the feed spacer ria inch. (5.08 cm
strip of materi al pomhd’ﬁe&ﬁﬁﬁ'ﬁgﬁ f@ﬂﬂgg!ﬁgﬂ—&ﬁ—t he el enent (the

bal ance of the feed channel b n lof BEaS
consi sted of ‘spacer rods mrﬁ:'i'a 2 “fgh"% &ﬁﬁﬁﬁb& bk ”ﬁi’gfid ?gg%%ﬁi'iiﬁﬁ
a I nc c In erva ERoT B HeBEsolir@ edpf th i
the feed channel. The regyl ‘inﬁnldafoﬁn %\?esﬁé%%hﬁ@ RN the f:nﬁ&sﬁcytﬂeﬂ' plac::ement and oper:tl\:aar:

El ement  Desi gn capacity of those skilled in the art. Heated stack wek|stidam frohi 186 Bdwaxing operation
Using PE-25 Spacer via line 1 to & bank of polysulfone spiral wound elements (2A-2D) théSnuiriber of su

Usi ng 2" (5.08cn) Leadi ng Edgsed (oh'the ®dtdl volpe @E sladinivak to be ultrafiltered. In this description 4 el
121 20 Using Rods as Spacaeibitrarily selected as exemplative. The first bank separates a major portion of the wax,
121 25 Description of arnsEmscthckranideatxirighi stiearemith te wek germeatd/beingscaliected via line 3 an
schematic of an enbodi nent fikr atdhvetepiata bieing @ent flor dhertherxirogyssingcvia lmo'i/é'h résidyph retentate
sl ack wax. The various punpsecamt berk vicpolyshifond spicali|wound, piemerts el"fglelgywm"" wa
in a process schene such as perveste lipe fihile eetantatecenieiping:d level of w
any insulation and heat soufesessygintoleagowering operpios ot ‘é%l?ﬂ%“an?’?‘ﬁéet te siream can be
liquid form have been omi#®t éﬂ‘kf?’d#'ﬂ"ME fori 'Q{!IP‘@' o ?ﬁ’&"@“lah ﬂI‘L ?{ﬁ’q“ °'°'“?"'s'
operation will be vmthmth%%\&éf d'?°FP<9t e¥ ) rrce';flé’ fieg wax Is co
sl ack wax stream fromthe déW!ﬁ( 6‘ @?da? Bﬂ' 'f l’"eam(%op?&%l ci\ Qﬁz anrocesse(
to a bank of polysulfone splr v0| hd an aid
el ements bei ng based on the mwax h§ 3,9‘9 Sa ,eg@ﬁela;n%@

In this description 4 el €ffe axm &i e,abomo,y and in a ple
exenpl ative. The first bank | wmaj or port| on ofk t he wax,

permeate from35 the sl aCk lﬂtFQSlﬁ‘& Eg?n Wk Fvak l?é%d%ﬁﬁahﬂﬁ‘d’ 518 Fefafiow/Acryl
being collected via line 3 %Hgva FfeédaﬁfegHﬁ 1o\WR*samb sy dtéih usirgCresie biB B 656ntiAlN itkbdsame d
sent for further DVOCGSSIQQV&Q@ 1'{1.%3/42°dﬂi‘m§sl{oﬁ§Hﬂ%&mﬁﬁ&s@&&uaty roldirRmRtd Setween the t
fed to a second bank of pol Ysulfid? hie Sdiie'tid mot@pdisht Bb@KIENt S ( 5A- 5C) wherein

addi tional wax is separated asTHagldVErbts (Wetertbtafibd udkig 500rgalloas (18827 lerh bianeminane reco
dewaxi ng aid and a nuch redyeRenttaidredf 6B alThis wasStestéd botiein thiertsbofatofyoand firetbe plbrg. The p
to the dewaxi ng operation. @py ichangs lin/ paterie@r ThisoRasOEontiries botht wsingad tesingr apaaratus (at the
can be recirculated to thes 4ddorafenk of el enents for renoval of additional

wax. The nunber of banks of elenents and the degree of recycle is left to

the discretion and judgnent of the practitioner. The purified wax is

collected fromlines 3 and 6 and conbi ned and sent via line 9 to storage or
further processing. A typical concentration of aid In the slack wax stream

is 0.3%which when processed with a nenbrane unit produceg a wax stream

bei ng 95% of the original feed streamvolune and an aid concentrate stream

46 (of about 10% aid in wax) which Is about 5% of the original feed stream

vol unme. Dewaxi ng aid was concentrated froma slack wax feed in the

| aboratory and in a plant test. The results are shown in Table Vi. The

| aboratory results using a 600N sl ack wax feed containing aid

(Parafl ow Acryl oi d) gave generally equivalent feed filter rate, to the sane
systemusing fresh aid at essentially the sane dose: 22.9 [err] d 50

versus 21.2 [err] This shows that there is essentially no difference

between the two. The higher the feed filter rate value the nore potent the

ai d.
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The plant results were obbgi ned using ¢ gal | pns (1892 L liter) of 8
menbr ane recovered aid, having a conce at i onj of 5% afg. This was tesf‘ed
both in the | aboratory and in the plan The p ans i d@ registgr ang‘g

change in potency. This was confirni h usi estd iy fpar atius (

the plant) and in the 55 | aboratorygjl EP 0146 298 B1 [err] 20 EP O
146 298 Bl In this patent sapplicatigp “he followng applies: 1 Inch (")

= 2.54 cm1 ml =1x [err@B|lih = 2.54 x [err] cm5 1A
=1 x [err] 1 mcron =1 x [err] 1 (U gallon @ = 3.785 liters
Tenperatures in F are converted to [er by suptracgi ng @2 and t hen o
dividing by 1.8. Pressures In pounds p sq'uar i R¢@ (psi® are converté@d to

kPa by multiplying by 6.8%. 10 "GPH' nds b u.S) galy ons perohourﬁ
"GPM' stands for (US) gallons per mnute. Acr .Acg' | 144 8nd g
Acrylold 150 are each the commercial nanes of ov\)"nBI eflrar Mei ght [

pol yal kyi net hacryl ate polyners nade by, and ob ai nable from Rohm & Haas.
Par af | ow and Parafl ow 149 ,are each the cormerc names @ wax- napht hal*ene
condensat es obtai nabl e 15 from Exxon Chemi cal ngangy 1"'5 rafins D|V| sign) .
PE-15, PE-18 and PE-25 are respectively pol yesLer nof? khrmeat we es

15, 18 and 25 strands per inch (i.e. per 2.54 and'NYTorf“ZO i§ anyfon.
nonofi |l ament weave of 20 strands per Inch (i.e. per 2.54 cm, all of which
weaves are nmade by Techni gal Fabricators, 205 Dunn Avenue, Piscataway, New
Jersey, USA. Vexar is a polypropyl ene or polyethykene nesh, typi cz’ﬂ |y

havi ng 9 strands per inch (2.54 cn) nade by E. I. 29 DuPont d Nemaurs
Tricot is a nelamne-stiffened cloth nmade by Gff&d M3@Is. |rrple»< ish
nel ami ne-stiffened cloth made by Homwood Mils. FBS is &he GBS gnet i on @y
the Fuller Conpany for anéwadhesive. 25 Cains g. met Kbd f og sepgati
dewaxi ng aid fromwax conprising contacting a 8el gcti ve‘iy peﬂneab 30
menbrane in spiral wound elenment formwth a hat 1 xt urad “of 'ﬁ/ax asd

dewaxi ng aid at a tenperature of between about"’?O “ 5 [ dEat uauf eeg
flow velocity through the el enent of about 1 t®y 4 S s }r.an Eher—e %

sel ectively perneating safd wax through the spﬁrah wou men rane&el emﬁu
yielding a

1}




FPS is the designation by the uller Company for an adhesive.

pernmeate rich in wax and a retentate rich in dewaxing aid, the nmenbrane

bei ng sel ected from pol y&ul fone, nylon and cel |l ul ose acetate and spiral
wound nenbrane el ement enpl 8?4&.#9 Inits 35 construction feed and
retentate spacers nade of polyester, nylon or inert material in the form of

strips or small diameter rogs. 2nembliGoi Epiafihgawaiit 6 fof Halichhdiskh oftbdling a sole
the feed- and retentate- %Pacerméﬁ?&ﬁ\%in%plthlswoﬁﬁ‘% 816thé! fofrh itk FRot mbauré Bflwdrfand déwaxing ai
whi ch are pol yester nonofi | angfpbewsehVdsut @0 125020 @nd & aSbddaRA Yokt théouh the Element of at
respectively 40 or Nyl on 2{d\ereblp sbisctidely) pérmBating @iy #iit thidugh e @pital @emmA imembrane
weave of 20 strands per 2.54 Ggérmedte ridhCinnidxhahd M cstartals Fich in0 dewagingnad, tecmemnbnane be
t he pol yester feed-spacer mat glolyadifoss) chyloh cand edetiutise t aeetatp cend r spival t woundiimembeane  element
each PE-25 having 23.9 sts andscopsiuction ¢ded @6d rb@Btatesspacarschaade 19) pdiyestért aylaneasinert material ir
wherein each strand has a di aneismall ddmeB@dserr] (350 x [err] cm, and
wherein the material has a fabric thickness of 45 780 am (780 x [err]
cm) with 44.75% open area. % Theanethot lacadrding teplgimohhersin e faernand retegtats-spacer material s
wherei n the pol ysul f one pol ynmeds andPEE whigh e @olpesten mapasiamaat waavgs ofc2S and 15 strands per 2.
transition tenperature of%abour Nylep 29 whisitjs pnyen:(polyastide) monofiigment wogys gt 2} strands per 2.54
clains 4 wherein the polysulfone pol ynmer paking u h nbrane hgs a gl as
transition tenmperature of aﬁou'fherﬁﬁ"?‘:gaa‘f? E’t ﬁg'l‘“. E?""gﬁ ° R ?fg’ :f 'i'c} r%,l‘;:dv::
of clains 1 to 5 wherein the pBIY&,P 8?5' : %ﬂ%z‘ USROS © w o Smaterial has a
76.2 to 381 [err] thick and h h?&e' "Yg’ {0 (o 8 wherelt, e res

cm)-with 44. ﬁare?.
2,000 A (500 x [err] mtd®2000 *Mefrmy PPhé et hod of any one

of claims 1 to 6 wherein th t | | ' ' Y PoRrefflaking u
wi th the nenbrane in the splg'r%9"%?%?&%mgﬁmtg&egg%ﬁature ﬁf 9w
about 70 to [err]. 12 EP O %é@ this patent application, the
following applies: 1 inch,('s) The mathett Fcififls % Wetein the polysulforie polymér [nfiking up the mem!
inch = 2.54 x [err] cm5 1 ansition temperature of about 300X Clafd highed 1 1M Cron

=1 x [err] cm1 (US) gallon = 3.785 liters Tenperatures in F are

converted to [err] by subtr gctiHeGnedbdananytdne ot lkivé dlitd1s whefeld 8 pBlyslicr mesbrane is abol
pounds per square inch (psi) apesfamvREL &d Had ak Raragy pors Idtamplel bfrabioun BOGtoEIBO A (500 »
10 "GPH' stands for (US) ggal | ofggropgr hour. "GPM' stands for (US) gallons

per mnute. Acryloid, Acryloid 144 and Acryloid 150 are each the conmerci al
names of | ow nol ecul ar wei glt @l mathddydf amyt brecat wlaintse! o yhersirstherhet alejygringairand wax m
obt ai nabl e from Rohm & Haas. Wtrthd inevbrenedn fResgifal wound tembrane elameht at p ésmperature of abou
commer ci al nanes of wax-napht hal ene condensat es obtai nabl e 15 from Exxon

Chem cal Conpany, (Param ns Division). PE-15, PE-18 and Pp 25 are

respectively polyester nonofil anent weaves of 15, 18 and 25 strands per

inch (I.e. per 2.54 cm, and Nylon 20 is a nylon nonofil ament weave of 20
strands per inch (i.e. per 2.54 cm, all of which weaves are nmade by

Techni cal Fabricators, 205 Dunn Avenue, Piscataway, New Jersey, USA. Vexar

is a pol ypropyl ene or polyethylene mesh, typically having 9 strands per

inch (2.54 cm nade by E. |.
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. FPS is the designation by the Fuller Company for an adhesive. , !
20 DuPont de Nenmours. Tricot Is a nelamne-stiffened cloth made by Gfford

MIls. Sinplex is a nelgm ne-stiffened cloth nade by Hommood MIIls. FPS is

t he designation by the Fuller Conpany for an adhesive. 25 Clainms 1. A

met hod for separating dewaeig aid from wax conprising contacting a

sel ectively perneable 30 menbrane in spiral wound elenment formwth a

hot m xture of wax and dewaxA ngetixiddfoatsegardtingrglewadngr @d diomb wxveampriging Ldontd@ing (@ selec
[err] and at a feed fl cw vel membrgne ihspital) iound elegieatform withf a bdd oumtured ot wax/and dewaxing aid
cmisec, and thereby sel ecti veflbptween aheut 701g 16&iiCansize afderd dow Melack theqyigh the element of abc
wound nmenbrane el ement yi el dendgherebyeselpctively nefreqatingsajdawaxthquah the srifst weuyad membrane el
in dewaxing aid, the menbraneerpestegick én wax apd £ wianists gebyinf ’Eﬁ‘l’é’,"“%;’f’oﬂ‘ea'ﬁ?f“b’a"" belr
cel lul ose acetate and spi ral POASHIRRS.nEYIRS: 2k ceiulashs Atotatd and sPiR) oHnd mombrane element
construction feed and r%t ent%ﬂ"é‘“@gﬁc‘%ﬁdsanﬂéﬁ@t%? SRAG9"S e, Pt PolyBItYs YN gr fngpt matertal in
material in the form of strif<maf dameP|oW aneter rods. 2. The nmethod

according to claim1 whergin_the feed- and retentate: er [l

Sol octed t rom PE. 25 and. P Loy iy TSRS SRl g
25 and 15 strands per 2,54 ¢ I % %@ ﬁg‘g ' A
nyl on (pol yam de) rmnof‘fl améﬂﬁy&g%\@g&%ygfg"yst}%%?%)er agﬂ c%wé% 'Idhszraﬁds por 2.54¢
nmet hod according to clai mg2 yoenhsthdy dchsidiRg loYdaih & wHeffthe Bélfditer 8BE-Spacar matéHal and the
the retentate-spacer materi alha@fidf aRodabh PE28 Ravil)yVasOstrdrtis Dep inti BB9 Sifantidhé) in its wea
(9.4094 strands/cm In |ts \BAHE has\8labter SO uii (36074 16+BEmf afll WHERSIE the GhateriaiChas a f;
[err] (350 x [err] cm,sand ydeaine (780 k he-+&m) vithi4al7sRaperdaréaabr i ¢ t hi ckness of

46 780 [err] (780 x [err] cm wth 44.75% open area. 4. The nethod of

any one of clainms 1 to 3 wherei Methdicof pl ohdwk Elaime 108 wheesin tha lobipgifere folymer making up t
menbr ane has a gl ass transita glssttengion admpeatund ofbounti 40 Loan€higma. hi gher. so

5. The method of clains 4 wherein the pol ysul fone pol yner nmaking up the
menbrane has a gl ass transi t Tenmebopet alkimset ohereibhdbr pdiPDIi@e spolymial giaking ug . the membr
The method of any one of cl afransitidn terpesatyrh of abiovt 180 C pnsl hgbel- f one nenbrane i s
about 3 to 15 mls 76.2 to 381 [err] thick and has an average pore dianeter

of about 500 to 2,000 A (%$00The fethed of anyx enexbglaime 158 5 wherejndthe polygylfong memeane is about
met hod of any one of clains t 383 ue sl ped bastanaverage Reeadiametey c4pRpuh AP RRP000 A (500 x -
m xture is contacted wi®¥h t h&8Hbrane in the spiral wound nenbrane el enent

at a tenperature of about 70 to 100 C. 12 EP 0 146 298 Bl 8. The nethod ,
of any one of claims 1 to77 Wsemethed ofi7ay qor ofRaims ! Ag0 ghereiq e '\‘H&Qe‘?‘ﬁ"w&ﬂ"ea'\d?wa" mi>
contacted with the spiral wotiHtheEsRPraniin el wo mrang glompnt 843 egpgpture of about :
about 50 psig (344.75 kPa) or slightly lower. 5 9. The nethod of any one

of clainmse 1 to 8 wherein the hot dewaxing aid and wax miture |Is passed

over the nmenbrane in the spiral wound nenbrane elenent at a flow velocity

of about 2 cmisec. 10. A spiral wound elenent suitable for use in

perform ng the method of any one of clains 1 to 9, conprising a central

mandril - perneate tube around which I's wapped | ayers of nenbrane, feed 10
spacers and perneate spacers, wherein |ayers of nenbrane surround the

per meat e spacers and are




1. Procédé de séparation d'adjuvant de déparaffinage d'avec de la cire, comprenar
secured around 3 edges to gefi Ngumméhbiile QBBctNEhEND pérné st 35U ofiid d'8i6theht enrould en spir
attached to the central mandril cHacd 88 afecet defievaitiud dBpdraiidgd; Aafe tompbratlieSiompsd entre
bet ween envel ope | ayers, characstei ivaéGitéste idigaduidniant te ehbrgop B aRversTHbiOhenkid'endiron 1 2
positioned at the forward feed pénédtioresipetiveidetidiite cllecntenérs dMinedntdesreambirane ehmoulé en sp
position either by (a) adhesi vepannéet ighd én diei arunaétental oiells erobdjumit ala diépdnefinage, la mer
entire length of the feed mhannpdmills polysulftnet le|Nylop ek {acéiatd cle calitlegh et Iélénesnt det membrar
nmovenent or di spl acement al ong ttiisantdapsremconstriofion dheespaceurs cib givaras] et detftantat ¢opstitués de
pressure and flow vel ocity enpl eyden matérigy inade sote ladermerde bandgsiou dptiigescdedalile, diamétre.
of claim 10 wherein the wwdth of the feed spacer is from2 to 10% of the
overal | element |ength. 20 RéveRiridéeioma ravendisalion o dang dequsl iainalfiriay gspaceur de charge et
d' adj uvant de deparaffl nagh d' aR¥®i Rfs29 & PEr1PQui %b&% dspagps “P"_&°W'ﬁ"§é“t%gp°'y°m’ de 26 et
contact 25 d' une menbrane sB‘P'gn‘lgf oEhEMt vl NP QUi ost Ho g aropptiamgptsigNylon (po
enrould en spirale avec un nel afy SEAPud de cire et d adj uvant de
ddpar af fi nage, a une tenperaturg c ris ntr nyjr 0 C,

e vitesSe d dcoul ement g chafgiid oAl FAGEREL 1 et detlelaafind a0 cur
cri's, et alnsl |a permeati®n SORuWELdR si%sagsgﬁh&u bAY ast 4 SAirbHE B 350 um (3
de menmbrane enroule en spiral e, mRgh o ;i%'éﬁaibbﬁurl%rﬁ %o 780 M G788 1644 din) @bec4d, 75 %
rétentat riche en adjuvant de d~paraffinage, |Is nenbrane etant cholsle 30

parm Ia polysul fone, le Nyl Qn Blocdds 66k FiunedGuai@hdus! o6 GreveRdicakicrdi 1MANS, dbs lequsl le ¢
menbrane enroui 6 en spiralg utibdnsiiaht 18 MNeMbramd €68 nipéfaturdddd tERSHIOR SRS dTehvide140° C
charge et de retentat constitues de polyester, de Nylon ou d un materl au

inerte sous |la forne de band&s Pridcdde sélorgrRIevéndidatidnd, dardi lequbitls Polynibre pily30ifodl® constituant
selon la revendl cation 1, dans {emfératlrelde tramitien vivaused graicanLngo detphar ge et de
retentat est choisl 35 parm PE-25 et PE-15 qui sont des tissages

monof i | anents de pol yest ersodeé. 2Broekdé $8orbiine guelcoagqueaies revendicationg 1 & adang légel la membr
cm ou le Nylon 20, qui est un tnegipaisgeunanvifon|S2ntinmils@s, 2§ B8iun)o layn dianidlye drcpore m
20 brins par 2,54 cm 3. Procdd206ch GAO x 071%v @208 xt103hm2. dans | equel |e

mat dri au espaceur de charge en pol yester et |le 40 mat 6ri au espaceur de
retentat en pol yester sont cﬁacgfﬁ‘%ﬁ spipn Yupecqupisenaue Aes peendiclionsn 5&)%"%’0[9&@' Fadjuv
(9,4094 brins/cn) dans sorfti ss&yed etieaféianes i & Firey PPt Mignent F?—!”’&lz“’ﬁ?da (Rpmbran
(350 x 10-4 cn), et |e mater| auMaRiAne qurpule gp spiralecd e jamneratiey d'gwirongd 3 100 G g

x 10", cnm) avec 44,75 %de jours. 4.  Procede selon |'une guelco es o
revendl cations 1 A 3. dans | &uBredog splat ?f‘f‘ﬂ?r"é"’lﬁ?ﬂq% des 'c?ﬁeé‘g'ﬁé'ms PUF, &5 taquel raciun
constituant |la nenbrane a une tenp6rature de transltion vitreuse d' environ

140" C et plus. 5. Procdde selon |a revendicat;on 4, dans 13quel le

pol ynbre pol ysul fone constituant |a nenbrane a une tenperature de

transition vitreuse d' snviron 190 C et plus. wo 6. Procbdd selon |'une

quel conque des revendications 1 a 5, dans |equel |a nenbrane en pol ysul fone

a une dpaisseur d environ 3 & 15 mls (76,2 A 381 am et a un dianetre de

pore noyen d environ 500 A 2 000 A (500 x 10-10 mA 2 000 x 10-10 m. 7.
ProcMi6 sel on |'une quel conque des revendications 1 & 6, dans | equel

| " adj uvant de d6paraffl nage 66 chaud et |l e nelange a base de cire sont

m s en contact avec |a nenbrane dans 1'4l 6nent de menbrane enroui 6 en

spirale, a une tenpbrature d environ 70 A 1000 C. a Procbdd sel on | une

guel conque des revendications | a 7, dans |equel 1'adjuvant de

ddpar af fi nage 13 *C L S*



chaud et e mlange & base AOSRHFN® sont nis en cont act avec | " el enment de

b i e
344,75 kPa. (50 psi) ou un pl e SeP TERR] o e e

revendi cations 1 a 8, dans | oq "Mem ;h %5, n \ a 70 und 150" C und
dldpar affinage chaud et le nel aﬁﬂ%&ﬁu-&bﬁ h&ﬁ\dﬁkditeduﬂa'rd %vﬂ&ﬂ%&ﬁ&ﬁa %S4 cmis kontaktier
| *dl dment de nmembrane enrgul d @3 Fafifih 3biditv Aurel) BasVdplriatiCoewuriiond MEHB Belement dringt, was
d environ 2 cm's. 10. Eldnent Rihéalbdiméud uhdeindrh Enpafifietidgehifemlitiol feichbrS Rbtbrddd fihrt, w
dans la mss en ouvre du procdsldgendhiOBt dus PORsUIOH INGIOM Glosera0tRIUAH ARKoAsHEKtion des
1 a 9, conprenant un tube a pedengiamMeribrafeibthonts ZGBH una Retettitattanghalter des Hdlester, Nylon od
couches de nenbrane, des espaciatfomn e Stéifan géer Stibeharait MsimsACDUIcHEneskdr pewaistat |
dans | oquel |es couches d® nenbrane entourent |es espaceurs de perndat et
sont flxdes autour de 3 ar etkesVauehren akgh Andpruchi hcbebdemedas BpfmB-cunt RetettattAbgiiendbeitermaterial
comuni quant au tube & per nmat PE25renddRE-15, diefolyedter-Eingelfaser-Sewnbe anitr 25chawc tiaStdegen pro .
est placd entre | es touches d @m'eaomem Nylon 4RalvemidsEinzsliasergewnie mit0 Pitingen erg 2.54 cm
d' espaceur de charge eat place sur |"'arete d' entrde de charge avant de
| di dnent et eat fixe en PositYeshrpp nach A@B’f“i"g rg%{? d&h"%!m yfus-Apstandhpligrmaterial
(b) frottenent et ne s'6tend pépgtag‘ma"q"aﬂ?'@' lpueils FE2 'gmnfcm (23.9 Strdnge pro inch
E %{ﬁp xdﬂ"*cm) hat, und
oo

d allnmentatlon, nmals est seul e !
nouvenent ou au ddpl acement eene%;"%ﬂ"gﬁgﬁf’( da pitenprFidche hat.
canal de charge, sous la rg‘sm et b%?%lnp Vldter sprﬂgl d|c gebrgpdemgg JI M grirbb“dende

dans |'utilisation de |'e erren me a reven
dans | equel la Iargeur de | ' espacour arge represente de 2 a 10 %de | a

| ongueur totals de |"dldmeng hN%H&’JHfS&% & Worh /2R Biiend Poiysuitonpolyn
Ent parani | erungshil fsmttel vo n {upvon {igf@ﬁ}ﬁl’h@h h&o Kt1v-perneable
Menbran I n Form ei nes spigal arti g gewundenen E enments mt el ner heioen

M schung aus Paraffin und Egt pagrairéd ck eiérs a6 Ankisridnb t1 &lis 8) 81 dBin"URY' Polysulfonmembran etw:
Tenperatur zwi schen etwa 70 unls {&ilsfdiciit ik BiRén durdhEANRIAGrEPorendurchmesser von etwa 500 x
ri dal stranmungageschw ndl i keft qorahsabais Jo00ekypat von etwa 1 bis 4 cm's

kont aktiert wird und dadurch 30 das Paraffin selektiv durch das
spiralartig gewundene Merssr dneVesfarert nathi ehgtn, denatisziiche [1nds1B,pisal @brhidie heige Erysanaffinier
Permeat und el nem Ent paraf fl ni lEamllng@bhdnﬁhﬂtrdet Membrareinclam rspiFédsrtigrgeartndbiEnrlembranelemen
wobel die Menbran ausgew hlt imstur wng0Blisl19&§l Kootektieiyirbn und Cel | ul ose- acet at
und di e Konstruktion des spiralartig gewn- denen Menbranel enents Zutl ufl -
und Ret ent at abst andhal ter aus Pol yester, Nylon oder Inertem Material in
Formvon Strel fen oder Staben mt klei nem Durchnmesser aufyeist. 35 2.
Verfahren nach Anspruch 1, bel dem das ZufiuB- und

Ret ent at - Abst andhal termat eri al ausgew hkt Ist aus PE-25 und PE-15, dle

Pol yest er- Ei nzel faser-Gewebe mt 25 bzw. 15 Strangen pro 2,54 cm slnd, oder
Nyl on 20, das eln Nylon (Polyam d)-Elnzel fasergewebe mt 20 StrAngen pro
2,54 cmlst. 40 3. Verfahren nach Anspruch 2, bel dem das

Pol yest er - Zuf | uB- Abst andhal termateri al und des Retentat -

Abst andhal termateriai Jeweils PE-25 mt 9,4094 Strangen/cm (23.9 Strange
pro inch) In ihrem Gewebe sind, wobei jeder Strang einen Durchnesser von
350 uLm (350 x 10 scm hat, und wobel das Material el ne Gewebedi cke von 780
am (780 x 1044cm mt 44,75 % offener Fiache hat. 4s 4. Verfahren nach

el nem der AnsprUche 1 bis 3, bel dem das die Menbran bil dende

Pol ysul f onpol ymer si ne d asl bergangst enperatur hdher hat. 5. Verfahren nach
Anspruch 4, bei dem das die Menbran bil dende Pol ysul f onpol yner sine

G asUber- gangstenperatur von etwa 190° C und hoher hat. 50 6 Verfahren
nach ei nem der Anspr~che 1 bis 5, bel dem die Pol ysul fonnmernbran etwa 76, 2
- 381 am (3

1‘(



bis 15 mls) dick fst undselnen durchschnittlichen Porendurchnesser von
etwa 500 x 10'Om bis 2000 x 10-'Om (500 bis 2000A) hat. 6B 7. Verfahren
nach el nem der Ansprache 1 bis 6. bel dem die hel Be

Ent paraffinl erungshilfsmttel- und Paraffinm schung mt der Menbran In dem
spiralartig gewundenen Menbranel enent bel einer Tenpo- ratur von 70 bis 100
C kontaktiert wird. 14 3EP O 146 298 Bl 1 11lillc
111112112112111111' D1 111111 a Verfahren hach el nem der Ansprflche 1 bis 7,
bel dem die heifs Entparafftnierungshiifsmttel- und Paraffinmschung mt
dem spiral arfi g gewundenen Menbranel ement bel ei nem Cberdruck von etwa
344,75 kPa (50 paig) odor geringflgig niedriger kontaktiert wird. 5 9.
Ver f ahren nach el nem der #nsprCche 1 bis 8, bel demdie heise

Ent paraffinl erungshifsmttel - und Paraffinm schung mt einer

St r omungsgeschw ndi gkeit von etwa 2 cm's Cber die Menbran In dem
spiralartig gewundenén Menbranel enent gefOhrt wird. 10. Zur Verwendung bel
der Durchffl hrung des Verfahrens genRS el nem der AnsprUche 1 bis 9 geeigne-
10 tes, spiralartig gefundenes El enent, das eln zentral es
SplndeI-Perneatrohr unt das Menbranschich- ten gew ckel t sind,

Zuf | ul - Abst andhal t er und Per neat - Abst andhal ter unfalt, wobel

Menbr anschi cht en di e Per neat - Abst andhal t er ungeben und um drel Kanten herum
befestigt sind, umelne Hgl I Wzu definieren, die an dem zentral en

Spi ndel - Per neat r ohr kommuni zi erand befestigt ist, und sin Zufl uBab-

st andhai ter zw schen den Hw onschi cht en angeordnet |st, dadurch

gekennzei chnet, dali das Zuflufl- 16 Abst andhal t ermat eri al am vor deren
Zuflul el nl ailrand des El enents angeordnet |st und entweder durch (a) ein
Adhasi v oder (b) Rel bung gn Position gehalten wird und sich nicht aber die
gesante | Ange des Zuflulikanals erstreckt, aber nur brelt genug 1st, el ner
Bewegung odor Verschl ebung entl ang dem El enent den Zufl ul kanal hi nunter
unter dem der bei Verwendung des El enments angewendeten

Druck/ Streémungsgeschwl ndi gkelt zu w derstehen. 20 11. El enent nach Anspruch
10, bel demdie Breite de#& Zufl ufl - Abstandhalters 2 bis 10 % der gesanten
El ementlinge betrdgt. 25 30 35 40 46 so 55 15

15



