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2 The matter involved in the nethod of the invention is defined as
folPows: Fuel oil - as produced by neans of diverse refinery processes and
delivered to fhe end user & a conplex system of asphaltenic mcelles

col loidally dispersed in a continuous phase known as "naltenes".
Funetional fluids which mght profit by t:he proposed nmethod: hydraulic
oils, lubricants for precision nmechanisng having | ow clearance between
novi ng surfaces, Iubrlcants for cold storage and air conditioning systens,
heat transfer oils_and o Functi onal fluids, when contam nated with
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wel | knomm uni't procéss described by literature. It is widely used in a
great variety of manufacturing processes, anongst others distillation and.
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ﬁ Llnes It also applies to other functional fluids prone
to contamination with wate._r and eventually with solids.

It further comprises an EVAPORATOR ~ CONDENSER for achieving above
purpose. ' ' '

More specifically the invention relates to novel techniques for
improving conventional methods for xeducing the level of conta=
mination of residual fuel used in diesel engines, Qiz.: heavy fuel
oil (residual hydrocarbons) aad/or blends of heavy fuel oil with
distillates meeting specifiéations accoxding to Classification ISO

' 8217(87) :F - RM 10 to RM H55 equivalent to British Standard BS MA
100: Class M 4 to M 12, alao commercially known as IF0 30 to IFO
700 oxr IF 30 to IF 700, and algso crudes.

The invention also reclates to a technigue for purifying other
functional fluids prone to contamination with water and even tually
with solids, above cont.aminants 'giv.ing rise to emulsions or
 dispersions with at least part of the contaminating water, said
emulsions interfexing with the specific functions of the fluid,
causing operational inconveniences, corrosion, weax, clogging of
filters , reaction _of water with the fluid and/or evéntual

additives present, with detriment to above mentioned specific

functions.
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U S._ Patent No. 3,625,881 : CRANK CASE O L REFI N NG

.3 WS Patent No. 4,082,653 : CRUDE O L DI STI LLATI ON PROCESS. U. S. Pat ent

- No. 3,888,760 : AVO DI NG HEAT EXCHANGER FOULI NG AFTER CRUDE O L DESALTI NG
U. S. Patent No. 3,798,153 : CRUDE O L PRECESSING As can be seen, none of
above patents deals with conditioning, specifically purifying, of fuel or
ot her fund@i®matbexiiqwolyed sipydihgy metdhosd 9f dhefinvention e plefiosd as
met hod. followesi dual fuel, as well as in other functional fluids concerned

W th the present, i nvention, contam nants are colloidally dis persed,
cont ani n%%o er aé’ctﬁrr?gd‘%\%ecg{bébi"feraﬁr Prenas fatideny rrrcassmhands
t he for m@eilgivegfedyi tel Itdee Aandd cebée conai stcoplfed 2Qlsitémorofi GHEghaltdBUs
i nsol ubl g jida1hfRe: S&61PLYLGANE C ATkt ld.quid se. the density of above
nucl eus being - in the casg fa%;glggglgﬁ -map%r 8§p§5ﬁ9°ﬁf’ghe‘?eh??ﬁnkf‘ﬁ§f‘- sindl
t he conti H’G‘dg"eﬁ‘mfse. Each nucl eus is surrounded by an infinite nunber of
concentric adsorbed layers, solubility of which increases systematically in

t he cont ihuous phase... .Mcellges constitute a,disperse or discontinuous
‘phase i n%ﬂgéﬁg&% i u'mlq*he"\?ﬂ&%epﬁf’fé%c}mfﬁ LBe| PYePeppi emeattiod:

| ar ger . t hgdrabaticofoils, niubeicants | for dprectyisppMRATIeH dhint habihle 1ow
conti nuo . t . 9 ensity differential betwe t he conti nous
mal t ene %%ggggglg:& Pégwglgg p@rg‘sr!égﬁ/s% ¥ ?%%?t PR Eanhes for ﬁ@igfs Eafpesnd
t he | att @dAxdeondatponaing tapetemal dwadr Atdagysfiest wedis HEnel torhepiases, be it
by settling or centrifugation .is inpgired. A dispersion of that type is '

defined as stable. Wat er enhances the formation of stable di spersions and
hence Functional fluids, when contaminated with water may evidence a

_complex colloidal structure to that of the fuel oil micelles.

Purifying, as defined in the present invention, means removing the
discontinuous phase from the continuous phase. '

As will be shown, micelles are responsible for the lack of
efficiency of conventional purifying methods of fuels and ~ as
might be the case -~ of above mentioned functional fluids.

BACKGROUND OF THE INVENTION

Flash vaporization is a well known unit process described by
literature. It is widely used in a great variety of manufacturing
‘processes, amongst others distillation and refining of mineral oil
and its'derivatives; petrochemicals, recovery of used crankcase
oil, manufacture of powder milk, etc. Many patents make usz of

above process, amongst others :
U.S. Patent No. 3,923,664 : PROCESS AND APPARATUS FOR RE-REFINING
USED PETROLEUM PRODUCTS deals with reclaiming used crankcase

oils.

U.S. Patent No. 3,625,881 : CRANK CASE OIL REFINING
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i'rrpai rs separation of harnful cont ami nant s by settling or centri= fugi ng,
even if the density of the solid contam nants is appre ciabl y hi gher than

-that of the continuous phase. 4
~On the other hand, due to their gluey or 3asty consi stence, mcelles tend
.to=clog filters, causing premature saturation. Fuel oil, as received by

the end u¥eB.i Patlendy Hocor ABZnHE c HRUBENIOTS DEMMMI@Nh@B@CESSM des
and silicylas @ardlnitmNgimy, Ca%taa"»@d G fal NG HRGAT h‘)kf‘ézlﬁirzxg%?ﬁﬁse BLhve aFrERd

.di spersed carbonaceous natter. Resi dua uel s were I'n the
- 1940' s (JCRIPE Ofe DESMITIF®! Dboiler fuel in marine diese engines -

Transacti eNg, pHt@addNd.l W, &9, INY I Neohd 8] Prock@ste0 No 1, 1948 Pages
1 to 39). At present Vi rtuaIIy all big, slow high-power diesel engines

(up to 64340 ¢ RRd B8RRI bﬁﬁnﬁePfcy?’Pﬂﬂ%r Paéegtsmaé&N‘ﬂtEyFPﬁ&éFlR%m;
and K90Wa§dﬁmm1welg@n@er@,e oI MRl dmloduw ﬁlﬁﬁiﬂi@ﬁaaf ﬂmfl)awat Ehis
Mari ne En neer Revi ew . re I QN r|n s - 1990

Resi dual 5‘ 9 ST %at ,%',_,09,6;}4& 6’6’%@’25 M 12 and | SO -

F- RVH55) ,are bei ng used, even in nmedium speed propul si on engi nes e.g.
Wartsila D e sa r ,%—']io LJAM u |

engi nes o?e’rz:% ng l?l 3 %?206%6 i \af\’;d qg, B e%@ﬁ%@nﬁe&aﬁ%gﬁl )éIO!ncgw'ed
di esel’ en®iifds §henaP¥ﬂ%e’ahxﬁm‘éﬁ’}ﬁJsQ%es mﬂhﬁaﬁ@aettusonereﬂ@ﬂ@da% cis

Marine ENngieRQRls, oOhtamindlded Wacbi8udiithdl asi a0Aes1i-CRMUEt {08 HikhesS

and endurance tests on | ow i gnition, quali.t ueI 0|I - Transactions, The
Instltutesd‘P“lvaﬂ‘ﬂ:@ % %@‘ﬁﬁé’r F-e8 -

A micelle cona;sts oI a solid or 11qu1d nucleus ingsoluble in the

aurroundxng continuous liguid phase, the density of above nucleus
being - in the case of fuel oil - appreciably higher than that of
the continous phase. '

Each nucleus is surrounded by an infinite number of concentric
adsorbed 1ayers, solubility of which increases aystematlcally in
the continuous phase.

" Micelles constitute a disperse or discontinuous phase in a conti
nuous medium. The volume of each micelle is appreciably larger
than that of its nucleus and its density approaches that of the
continuous phase. _
bue to the low density differential between the continous maltene
phase and the disperse asphaltenic phase consisting of micelles,
the latter do not precipitate and separation between the two
phages, be it by seltling ox centrifﬁgation' is impaired. A
dispersion of that Lype i-é defined as sta_blé-

Water enhances the formation of stable dispersions and hence
impairs separation of harmful contaminants by settling or centri=
fuging, even if the densxty of the solid contaminants is abpre
ciably hlqher than that of the continuous phase.
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On the other hand, due to changes in refinery processes, in creasing demand
f or hydr ocar bon d| stillates, and - since 1973 - in the cost of petroleum
products, quality and contam nation of residual fuel as delivered worl dw de
tend to becone progressively worse fromayear to year. It should be pointed
out that rmst of the fuel actually marketed .contains anongst other
conponefits thes| gEpgroihand, | dum bp- priselict e the galstlyt bSnEEQE&th

oper at i mficellea tend.toWeiBgas ve gLee e_Of so called "¢at
fines" i.e. very ?r)ral |°pal‘tlgC| %gkg%hﬁl gﬁf’gkggrgy Vv Q grﬁ’ﬁﬁﬁfatbﬂ‘des and

silicates. For that reason British Standards BSMA 100 sets alimt of 30
ppm mexEwed foddl,al asi meveingd By8Ae aaHaClYRG. a l;' Qh f 80 pm f or

al um nugy,4; 1N ng fuel “as purchase aminated
i nvesti tlz%tr'éi c‘gr ri eag‘( 8% OHheTE oy Rxiffeq h%nﬂagtxlygapgshm ahominanm

signifi falytici nfines) dusansi heoymteserdeonof paktaeiugs aRat hﬁj&gg{_ség
W Hut cédRSenddebud i hdEeL)0n to prevent engine danege - Shipbui

Technol ogy International 1990 Sterling Publications Ltd. London 1990) From -

the very beginning, when diesel notors started operating on residual fuel,

ser i OUREH DI £LITEA 2 DS Snélbe fi’r&@“&é‘@&”f‘xﬁté hé N 46 QUF#é%&FﬂEdqé%g t‘g’g"ml

engi nes, - The . H%portan e of correct i ca tion was
as the® A ng THets i 8 t‘f‘%’g’-‘i‘ﬂvcﬂ%ﬁel engingiani ng 'L‘nanaad‘:t:pUﬂsj i cmﬁéon

(A Norinigigtuliee dfll Mairrigheo Enlgdine@i sf uevg1i, Ngdligs _
Section of the Swedish Society for Technol ogy, O?iogggw?gggig a I-%% *W n

berg, The purification of heavy fuel oil for diesel engines - The Mot or
Ship Jdty PERESEeNt vindesdsy fakl poidf y8 e f Uel gtepdieds /ife SHE o f,{?q\gpgg hﬁ!‘&?ss
| ng a

al most dodegy3nalnh® 489S f 0, Ml settling, _cent r|
filt rag(r?g)n in th| slporderg.sg6 Bﬁg é%ein{cg\ilngie%e %r8si g@ﬁﬁ
fracti %-fber'a%eacfaquln)s ebptuatecons tt:&hlﬂ"ﬁiﬂntflu%lﬂ y( ddbrce

autonaufomnﬁbmanﬁbhf UBREiOE' EXS DReaF: c f_ALCA .
~ separ ahb 1cﬁ_g‘(;sterilg\?gjlr) heaty fu&? ol éq%‘g%(@?%%oah %@ﬂ?ﬁt ‘cﬂ‘sel
. Al |

Mari ne neers Paper 22, 1985) and-in-providing inproved
filters and filtration nedla : '

.Residual fuels up to 750 cst at 50 C (above BSMA 100 Class M 12
| and. ISO F-RMHSS) are being used, even in medium speed propulsion .
engines e.g. Wartsila Diesel Series Vasa 46 operating at 450 to
514 rpm and auxiliary engines operat:mg up to 1200 rpm. (W. Lowe,
The use of ‘heavy fuels in diesel engxnea of marine aux:.l:l.ary sizes
- Transactions, The Institute of Marxine Engineers, Vol. 97 Paper
13,1985 and H. Sjoeberg, Combustion studies and endurance tests on

low ignition quality fuel oil - Transactions, The Institute of
Marxine Engineers, Vol. 99 Paper 24, 1987.)

On the other hand, due to changes in ref:.nery processes, in
creasing demand for hydrocarbon d:.st:.llates, and - since 1973 =~ ih
the cost of petroleum products, quality and contamination of
residual fuel as del:wprcd worldwide tend to become progressively
worse from year to year. It should be pointed out that most of the
fuel actually narketed contains amongst other components "slurry

011" i.e a bY"Product Irom the catalytic cracking operation
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(E. W Hutchins, Fuel filtration to prevent engine damage - Shipbuilding
Teghnol ogy Internatlonal 1990, Sterling Publications Ltd. London and M V.
Jones, Fuel system design features and gperatl ng practices -
Transactions, The Institute of Marine” Engi neers Vol. 96 Paper 58, 1984).

More or,, S.S r g fli uIt|e wear Qr
and pooriﬁeilds(é)?'ggivgg? ﬂg"5lﬂn gkcgpeaf’?eaueﬁ’f’l fagz%%?e ct?s: %'ﬁ"’ése’nﬂ“e of
i npuri tYeRY | pupid fpartislead afp hhghdyvigiathmasivee adumhpumhackoshidesf jandncy

of centgifigseandrda hrits ﬁ%sbﬁeﬂrﬂelﬁ%@ﬁaardﬂésMQ% fagthi 2ri;
W th and reospon5| ble for |ar gg}m1 esel engines operat| ng with residual ftuel

(e.g. TR, Ry, £ o, TBBRe| A1d g0 fAY7 anghr EIMAC At 1imit of

ef fici eBiyppmh fchnelammixiumact isdrL ilyenc oeant m&lnﬂéoccdalleSadep@f‘éiSaﬂéut he

"~ physic mcal and sjp¢o-chem cal .characteristics of th whi ch
vary f?%xrﬁl%ﬁl A vesﬁ %r‘r{é R8s CRIARE P S ST ERT s CAPF P %&ﬁﬁsmﬁ ters

in: derpgans haweosheyn apkigrd Gicant ghisefin heemrrpulmemts drtee presence

par af figgc iC/ L 0 | r Qear kon d

ol 1\OF cabaastas) 2ADTRE Colue) 1ESL Y SRGRAAR) AN elabeRtts

st abi | iREEvEnk teRging Gamaigens $hmmMﬂMmﬁnmmathena1 1990

concentg@fp{h,%fmggmmm%tgl VBdsad efedgy i n fuel as received by the
end user and the state of dispersion of above contam nants. Fr equent |y

fuel s G5 nele ntjeFNoPPafle‘éPsnt whsh ddsogle makara |SkaTiashrRreteingon ng
thoie fieadidual hfuéﬂﬂ'eséilﬂkug' peeblbme F&o@écmf\c? iiidiﬂ%ﬁwd hlfﬂ Qg i N
t anks entrifuge renmature, clo ilters and other, .
|nconv§ﬂ‘? cdg cg‘b'??d 8e E‘@r‘ﬁ’&&s 1?%1’ g’g?%gﬁ“h v EFHEG PYTAELGH o
bei ng itrxest iwpat edechBRizelhr i ae Medilncess Hawi e\/\ppSeptéﬁberdﬂﬂﬂ{bunam 30
statesggp@i e; he F oL filtetlng. . con t ,clains
| mprove fue‘fétgl]ggngfur?gglsm ﬁa%‘eégp&i{ﬁwi&é H‘ eﬁ&{‘ﬂl&é’ “fiie bu’?lnlng
of boiler fuels in diesel engines - Shipbuilding Section of the’
- Swedish Society for Technology, October 1, 1949 and H.T. Win bergq,
The purification of heavy fuel oil for diesel engines - The Motor

Ship July 1954) .

Methods for purifying fuel at present are neﬁerﬁheleas almost
identical to those before 1950, viz.: gettli.ng, centrifuging and
filtration in this order . Improvements since residual hydro
carbon fxactions gstarted to be used as diesel fuel consist
'essantiallly in automation of centrifuges (Erikéon, Practical
experiences of ALCAP: a separxation system for heavy fuel oil -
Transactions, The Instikute of Marine Engineers, Vol. 97, Paper
22, 1985) and in providing improved filters and filtration media
(E. W. Hutchins, Fuel fiJ.tratioxi to prevent engine damage -~
Shipbuildiug Technology International 1990, ISterling Publications
Ltd. London and M. V. Jones, Fuel syastem design features and
opexating practices - Transactionsg, The Institute of Marine
. Engineers Vol. 96 Paper 58, 1984).

More or less serious operxating difficulties, wear, major damage
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- has been devel oped by the Finni sh corrpany ACOITB.I’I n Oy, as a response to

t he meed for better filtering, honogenisation and enul sification technol ogy
in coping with cat fines, wax, asphal tenes, water, etc - the plague of
efficient diesel engine opera tion. A devisce based on identical pri nci pl es

i s manuf act red and ma#li d byS?Bre Japanese firm "MARI SAVE":
7 IMP e TREIRRP of 2FRe TFRAEAPEN ic@Usasedwnthee

di srupti opreéenoél ofdé.hps:ytan:em G Cteiel efjel AfLE Of sl N tnd NendPI€S€ N due to

i nventiony S_l;u&l %of heectg)llm %/1 ’rgrrust tgkgféﬁlace prior to the
final st epl(\ 57 P St TR S co‘?ﬁ RSP | 28 teny o3P used at
clarifyi ngraﬁéﬂér- filtering. It may eventually al so be preceded by
pre-purification operations, e.g. water washing to elimnate water soluble

contam nants such as sodiumchloride and centrifuging in the purifying
nmode, to Btinithesze  famdliacdzecht wikh| and cqenppapibliei dfel sdepgeondiesel

achi eved &mgiRass dp‘exfdtﬁ&iy EWRER! Felsdauah tf&ﬁo%a@ N@bbrag ‘Qﬁtﬂts Th8a/ox
i nvention alsg cg f’.g{s an_evapagr.ator _- condenser. device i n
he

ch the
B on" P17 of e P¥BRRr quEPat Lbe dleﬁ%eé‘ﬁ’yof °Fhef“e1

deci si ve 8P pon
. col | oi dal pguﬁécaheoof b)herueenbthopm@IMnemat@bénﬂmt onnahd | plags AL

i mpairs effbfk 898 RWd Igl?ﬁié{? L G 21 ; ﬁ§¥ﬁy5r ?%Oﬁ%d er%tﬁl,wh).ch

designed 'so as to auto .y recover
event ual | yay¥ipditond ﬂéﬁlmeﬂﬁnebeslghwm@t/vaber Memdel Shippenabe dhefer

into the gebxgpat genkvgl 9 ftaa;wmﬁl JJ&&&&”}* i@&ﬂ@ﬂ?f%ﬂr o 6o

present -inventi on does_not re Iace but conpl enent s convent I ona yi ng

equi pment SPRRARPRT 8RR PR ffdnd o/Rapbdend ofergmaticchydrecarbyn praddentand t

i nproves héﬂcéVﬁhaibnﬁﬂibﬂyqﬁal£E§LCb6ﬂ§¥tiﬂﬂlbﬁ933696eéﬁScééﬁ%ﬁbﬁﬁs, and

.operatlng%ﬁondl%loné u %g 1agdltlonal equi pment  is I nserted

: exi s ﬁg Pnsta IaFlgﬁ ﬁ%é €trofitting additional equipnment to

exi sti ng Further variations from shipment to shipment are the concentration
of contaminants, always present in fuel as received by the end
usex and the state of dispersion of above contaminants.
Frequently fuels originating from different sources are mutually
incompatible. Mixing those fuel in the same tank gives rise to
excessive sludge accumulation in tanks and centrifuge bowls,

premature clogging of filters and other inconveniences.

Worldwide methods for overcoming above difficulties are béing.
investigated. MER - Marine Engineers Review, September 1990, page
30 statea under the heading:  "Combined ultrasonic/filtering
concept claims improved fuel cleanliness": A device - Ultrasaff
- has been developed by the Finnish company Acomarin Oy, as a
response to the need for better filtering,'.homogenisation' and
. emulsification technology in coping with cat finea, wax, asphal
tenes, water, etc - the plague of efficient diesel engine opera
A device based on identical principles is ' manufactured énd
matketed by the Japanese firm "MARISAVE".
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installation normally found.in engine roons can be aconplished at | ow cost,
without interfering with normal operation of engines and/or systens
requiring purification of their working fluid. Dependi ng on t he product
to be conditioned or purified, dest abi T zatlon of the colloidal structure

may - be 8 should be
- _follommim&%pm% nat e- undeswable solid inpurities if

pr esent 'rh'léhueth‘omt oéxahpl énvbptides &8 ilaswl iongtbel dbsxiapt onli sHarcldbidal

cont am g\ﬁg‘g %ﬁsh evaporation,” fuel oil may be desal ted by
means of res ter-was to decrease sodiumchloride to acceptable

level s Aogaidindekag tﬁ@gtﬂ%ﬁ%tr i hevyenrions ofii amertign cefit theugaid aidalhe
purifyi .-nge h¥t SERE Fh1aEe ";Bff»@r to (thd eIl fdegsis)f rﬂﬁd" mmrnatm

Desaltin wat er - washi,ng can on e_achj eved J the re Y ns.l of
Dhe fuewgmy% CORARP RS oF - coeearessah it trang /B Sy
After dixs mpy eyentmaddy mm bey precnidedf bgspmmporﬁcmon h@efnaain.orm,t o

be submf t ed &ﬁﬂ; (i_-eQIard}I Q:I%t erﬂ.ﬁﬁga@ a%&%ggﬁofwfar I%\E ﬂm such ae |

filtratio pendlng on I'a avai yIng nay Yoo
Condi t i mdvgmby atieoqirdsh o Al mesEnd - idugimiger iy uthe, mu:ngmwgam«te.ou It

di ffers dyqMeddice Procser g, eseﬂoé%m&ysifpéa astéefers to steps and
sequence to_be fol | owed. present invention differs essentially from

convent i ‘?Mﬁbﬂ%’-?ﬂaéﬁu&ﬁhégvpﬁ Pt MeA8Ee oL rféaéé‘dlec"a@‘?&'laté{"é’p‘{ﬁ the
br eaki ng;dfa;@&lﬂmgtﬁg waedt¢e col |l oi dal syst ens, achieved by elimnating the
cont am | ol daé bound. wat er neans of eva ation prior to
further ee ‘6?“ \hidla 3¥| Sﬁmpfﬁgeﬁetaﬁ'ofx'ﬁp(?ﬁgg&f i n"t‘ﬁl ﬁf VAR on
consi st séniech hehel stapits iore o:’stepeocolﬂlmaialtlsqspeqpobydrm’-mrnﬁx@ehy‘drza.t: on
of the BLALELoR’ 19 1EngeNEE118EAT t Eridfind N 46° HE 1 £di9 SPL or

and/or fi r at
contaminated functlonal fluld which impairs eff;:.cn.ent purxflcatz.on,

occurs.

The evaporator-condenser is designed 80 as to automatically recover
light hydrocarbon fractions, eventually vaporized simultaneously
with water and to reincorporate them into the dehydrated fuel ox
functional f£luid. _

The method proposed in the present invention does not replace but
complements conventional purifying eﬁuipment {(centrifuges, f£fil
texs, magnetic plugs, étc.) usually present. It improves the-
overall'purifying efficiency and broadens its range of operating

conditions.

Required additional equipment. is inserted in existihg
installations. Hence, retrofitting additional equipment to existing
ingtallation normally found in engineé rooms can be acomplished
at low cost, without interfering with normal operation of engines

and/or systems requiring purification of their working fluid.

Depending on the product to be conditioned or purified,
destabilization of the colloidal structure may be preceded by and

This Sheet Has Been Reilaced




» The proposed nethod alters the physico-chem cal structure of the fluid by

. elimnating water before substantially separating the remaini.ng solid
cont ani nants, thereby enhancing centrifuglng in the clarifying node and

* filtering effici enci es. None of the pr known met hods of fuel
purificatjon

. coIIoidaPP?uﬁguH \é%k%oﬁﬁﬂfpﬁsﬂdgﬁhbﬁpéiléﬁeﬂﬁNtQkﬁ¥¥m%n%ﬁ%r%%@eﬁhEable
nlcelIessolidelmphelemébohda réebeyeture of the fuel prior to final

. purifying, steps (centrifugin nd filtratio for V|ng [eco nlzed
" that tol FBRga) S?ruc?mpﬁs'thge PERe & ﬁ?é“?&%‘hﬁhecf’égﬁlﬂ Lyf etene
, cIaSS|cabopunminaanngn nath@dyy‘maaﬁnueuhpnxauxnn,fﬁuél(nil mayrmseﬂdedlby

e PN LR by e E U4 FAthy dabBSCRa00:0G E5TALIENES JURLD Bl RHIC o

conti nuous OI tene
range of aﬁﬁPEEBP&P %@th? nﬁP&’&N“y bemal highly felirimental Assﬁallfmﬁésbnre
+ conpl ex baaarmhggubarlmxg@t pbxslfysa@b%da)nf&@uadﬁagatyﬁgy riprgl ~C/ H(not

. t t t f | f
i ogensepReREiRay BeBrh Weber. BRarTe it P, it en i Bt iy be

. wei ghts. achEbyedcaflt;he mlatdisphalenaddy off thel fuel with h@espeeits tderedteﬁs :
conS|st|gg gﬁgo?gl htoCYHPugle |He§§ mElPPenesem solid

carbonaceous nucleus y 1 nso phase and whose
density Astappﬁe@mmtynm dihe edbloidal eivstewm |yt tashavaporateion, sthe

surroundgdelyidn-é ¥d @Ml&%@@'izoof:eﬂ@s?@ffged“ay%% ROl s ?é&“%{ %? ﬁ%at

decreasing in C Hratio , nolecular weight viscosity and
~ of the atPBhafigad nFidteatiogn | PapRRAMY [ 7o HilEer o@?@*hnsﬂvéﬂbé¢b%d
| ayer |scghﬁmsylﬁguahytaetbaitﬁédLhe mal t ene phase. The adsorbed | ayers are

partlally sol uble in the naltene phase.
Conditioning by the proposed method of othex fluids, e.g.
hydraulic oils, differs from the procedure used for fuel oil as
refers to steps and sequence to be followed.

The present. invention differs essentially from conventional
methods inasmuch as it introduces the additional step of breaking
up of highly stable colloidal. systems, achieved by eliminating the
contaminating colloidally bound water by means of_evaporation
prior to further steps of purification. The method proposed in the
present invention consists in the disruption of the colloidal
system, by means of dehydration of the micelles, prior to
cent:ifgging the fuel in the clarifying mode andf/or £inal
- filtration.

The proposed method alters the bhysico—chemical structure of the
fluid by elininating water before substantially separating the
‘remaining solid contaminants, thereby enhancing centrifuging in
the clarifying mode and filtering efficiencies. '

None of the prior known methods of fuel purification eliminate
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Their solubility, i.e. their desorption fromthe mcelles depends on their
chenfcal conposition and on the chemical conposition of the maltene phase.
Solubility increases with tenperature. u‘%)ue to the polar nature of

asphal tene nuclei they also adsor b conpouhds containing sul fur, nitrogen

and oxygen Jtsf f QI NSl Oleh 238 po%% S{i‘ceﬁ 2T gy ey i fifipdd N
turn, tendto a sor WL FREEE PN SRR Py AP 2GR AR hants. -
10 Sol | theminelias s Aot pheet el ke dal fﬂreimd-ﬂeﬂ'e iqfsﬁhesﬁﬁﬂlancprlor to

"cat al yt iﬁ,{dpeﬁ (Lgy,ﬂ%S Aebsi | (@ézﬁ&a@fu@i&jﬂ QHED fﬂdrzﬁfl&hem E&:r HEY Y

abr asi ve nfal ¢ontam nants, Vviz wat er sol.ids as wel

sul f ur cdi‘ﬁﬂ'bmﬂisrm?‘ét‘e“?% et dad rﬁ‘i’?“iﬁu% ﬁh'hl"(l'lﬁii&r‘rﬂf‘c I‘E‘i"sedrﬁpr

purifyi ng;tsgsia&m rmsteefidﬂimxe Miecmqmiacbatmpurmmdaaucand e RINdsS
adheri ng so rﬁ ﬁonsible for
a

m Th .l e
the colid @%E%ﬁe?FF 34 (¥%ql o+ %héegg die o fehe *®
m cel | es, ctalslajm} dedpaiysueni ©f aAGEHADRBPNESd He@ttlh@d/oimnshef Garg: draxoxiser

conponents; gﬂygﬂéggqhginweight virtually solid nuclei, water and
' n

inorganic s ce the volunme of each solid, high density nucleus is
negl i bi bl e as conpared to the volume of its mcelle and the density of the

mcel les apprasdes t hahsebtt i@sMEﬁupy Phasea wide® GRQFeC ab £ CARIIEEGLHAN

“of the nmaltene phase and of t e Iten s, and the ratio of asphaltenes
to malt etk MRkl Sohwet SR%- fuel oil, depending on the
nature of the crude oil processed as mell as on-the refining met hods used.

| onsequentdng M dddd "4, Ebhb00R U IOKEREERTAE TRIARHS HYakocarbon com
pohnds of very high C/H ratio, containing, in addition, smaller
amounts of sulfur, oxygen and nitrogen. In fuel o0il they occur in
a fairly wide range of molecular weights.

Physically, an aaphalténe micelle can be considered as
conaisting of a very high C/H ratio solid or semi-solid
carbonaceous nucleus, totally insoluble in the maltene phase and
whose density is appreciably higher than that of the latter.
Each nucleus ig surrounded by an infinite number of adsorbed
hydrocarbon layers gradually decreasing in C/H ratio', molecular
weight, viscosity and density from that of the asphaltene nu ¢leus,
until the.C/H ratio of the outermost adsorbed layer is almost equal
to that of the maltene phase. |

The adsorbed layers are partially soluble in the maltene phase.
Their solubility, i.e. their desorption from the micelles depends
on.their chemical composition and on the chemical compositien of

the maltene phase. Solubility increases with temperature.

Due to the polar nature of asphaltene.nuciei they also adsorb
compounds containing sulfur, nitrogen.and.oxygen stemming from the
crude o0il as well aa traces of water which, in turn, tend to

adsorDd low size extrinsic so0lid contaminants.
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adj ust to the physico-chem cal characteristics of each fuel shipnment and to

its:tendency to emulsify with water and/or to retain solid contam nants.

M xing of fuels of different origin and/or of residual hydrocarbons wth

distillates frequently gives rise to fI3dccul ation of part of the micelles.

Thi s phengrrenon is known as-"lack of stability" or. "inconpatibility of

conponef? AR RhS dmosthby nfetestedy iRafuel sares kasthi @andnang

- Storagettabkiythienfinespgeorddes faed 53 it ds oreRLuningay ,and1T068" €hem
premat ur e accugul g*)l on.of sludge in centrifuge bow s, premature cl oggi ng of

filters®a ﬁe?‘g ¥ 8131‘?'& ency of available purifying equiprent.

I ncompatibility and instability can be det erm ned by rreans of ASTM Met hod D

2781. % be e,or L

per sonﬁ%ﬁ ﬁﬁ%ﬁé&gggé?hﬁgngg{ﬁﬁf n{e'géagal ns egxg% # Bt u?e %{)grﬁ?lﬂﬁlfur

di.-f fi cupempaundsConnerntsake por thei ngoxdekhy qqésaqsnhan;«eniqenmumw ng :

st eps: &nyswﬂﬂmngoa@seémramualequm natee' txﬁ@oasgﬁuh&bhued)nmtﬁr aq@t er

sol ubl e_cont anmi.nant g I | y.sodi ﬁg] chl or#fd_ é d solids not

adsor beGOBPORPAR| pglex ?ﬂgf‘hﬁ EREBHTES ng rmde elimnation of

~ remant "free" not emul S|f|ed wat er , partl.al el imnation of wat er sol ubl e
‘. salts, e sQdi.u I apl| of asphal ten

oal L BRECHLpAILLS R GB PLbndtt BRELE Yl LEVIRLAZD LosRISLLo0R
mode fuelroeidl renoval of heavy asphal tene nicelles, |ncI udi ng sone

emul sified water and adsorbed solid contaninants. 4- Filtration: tendi ng
to elimnate rermmant abrasive solid inpurities, nostly colloidal ly

i di sper s%i?‘PH‘E‘EI‘P%é—%P%J\H%S‘Weggﬁm a%%dﬁescﬁlaﬁm ahstvediat | hgrgei or.
to St epc@mpaﬁédSQSCtﬁéedoltﬂméhﬁfGftﬁﬁelﬂea\rler components (high molecular

weight, virtually solid nuclei, water and inorganic egolids). Hence

the volume of each solid, high demsity nucleus is neglibible as
compared to the volume of its micelle and the density of the
micelles approaches that of the maltenic phase.

The chemical composition of the maltene phase and of the
asphaltenes, and the ratio of asphaltenes to maltenes vary from
ship ment to shipment of fuel oil, depending on the nature of the
crude oil processed aa well as on the refining methods used. |
Consequently purifying conditions by conventional methods must
adjust to the physico-chemical characteristics of each fuel

shipment and to its tendency to emulslfy with water and/or to

ret—aln gsolid contam:.nants

Mixing of fuels of different origin and/or of residual
hydrocarbons with distillates frequently gives rise to flocculation
of _part of the micelles. This phenomenon is known as "lack of
stability™ ox "incompatibility of components™. Amongst others,
incompatiblity may cause: stratification in storage tanks, non-
hombgeneoua' fuel as fed to centrifuges and motors, premature
accumulation of sludge in centrifuge bowls, premature clogging of

—_—
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i nvention - influences efficiency of clarifying and of filtra tion, for the

fold ow ng reasons: Settling rate - according to Stokes' law - is
directly proportional to density differ%ggial bet ween the di sperse and the
conti nuous phase and inversely proportional to viscosity. Puri fying
efficien h e i f HgCale R Lk apief ¥l | ' 1| :
prOportig%%P f% §g§tP%%§ 9gtgfaﬁgggge eé?dékggl??gg #%r?ﬁ%£§%n¥??¥%ﬁgn%6mﬁ,
t he | atter being necesarily limted by operational requirenents. Settling

rate is iﬂéémbgéif)ﬁiief( Qﬁ&eiﬂg%ﬂﬁf} foid BheChbt ELR0GYd by means of ASTM
12 i.e efficiency of separation by centrifuging in the clarifyin de

) Ari Tyl ng nmoe
depends ¥eEhadiRef1B8bn ARpye destyy carriedeaut peipis o dpgdng; sewnkerbag.
(asphal t @ak6s @ GEuddaausl (Fhl hRirgle MBSENENEngInkBe againgti t YevéntHsl
. fluid to bg gurified . For.ﬁgasogg.stated earlier density differentials
. bet ween fHEVEEpRBPFBRANINH FEFEUAE SRases are usually low  For attaining

opti mum efficiency, conventionally fuel tenperatu re is raised to about 98

ol uni 11 Sorbhespnf ECbERT 2y ho! PRCARIGULY RhvblibelPhs CRELPORERS steps: | |

sol ubi i zation of the exter ayers o mcelles - s t
vol ume an¥-h8attlingecnrastialdensimeyads ofhéfxped| (ast . emalstfised) n water,

Vi SCOSi t¥atePS SAiKId URntARAndn® s2t (8SBRRIEI1F ROASHW oG I@EEr | 8nd
never coggletely el imnated prior Lgaclarlflcatlon centri f.ugi ng at hi gher

t enper at 8PL39PREL PEEOTBeHoPYi MYCf-d8ffi'ng and turbul ence within the
- centrifuge~-bgehtrifuetiine iitg thé hpeehEyihggalode: elimination of remnant

"frea™ not emulsified water, partial elimination of water soluble
salts, essentially sodium chloride and partial elimination of o
- asphaltene miqelles, including solid contami nants. |

3- Centrifuging in the clarifying mode : partial removal of
heavy asphaltene micelles, including gsome emulsified water and
adsorbed solid contaminants.

4- Filtration: tending to eliminate remnant abrasive solid
impurities, mostly colloidally dispersed in micelles not pre

viuvously separated.

Flash Qehydrating prior to Step 3 - as sapecified in the present
invention -~ influences efficiency of clarifying and of filtra tion,

for the following reasons:

Settling xrate - according to Stokes’ law -~ is directly
proportional to density differential between the disperse and the

continuous phase and inversely proportional to viscosity.

Purifying efficiency of the centrifuge in the clarifying mode is
directly proportional to  settling rate and to reaidence time in
the centrifuge bowl, the latter being necesarily limited by
opefational requirements.

Settling ratec is thus the factor determing clarifying efficiency.

—_—
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. separation. ‘A further limtation to correct centrifugal purification is
- theg maxi mum adm ssi bl e density of the fuel as received, at present 0,991
. kg/l @15 C according to British Standard BSMA 100 (1,010 kg/1 is admtted
' by a nunber of fuels according to | SO 8247 (87) and CIMAC)  Statistics by
"Veritas,Petroleum Servi c'%s" have .sho a worldwide.trend to in '

S

I crease .

" densi ti ed* SNIHEWHERTY 39% s AfRER 50 GRPLEEERIING AP BRP of 8FF'%¥F§ﬂt
i ports hasodensiepentisaextivSivellyeon Ghe0 demadty A& Lfiegbhtidevebatweanpthe
had uP ! AhoRe e AR A0 - B0 5O Thal VR 5T PRa5A9LRGCES
13 A relthe wilsgomdipyt wfe thfe Fdmid fuggde( pucdifigdal ALCAP) adnits density
limts up to 1.013 kg/1 at 15 C (Erikson, Practical experiences of ALCAP:
a separation systemfor heayy fuel, oil - Transagtigns - The Institute of
Mari ne ERGFneEPasong|  satedercanligmspengity | dkeferentials oetatnen 1 thes,
ALCAP i s agphliiten@ @i hailtianes phisedl aximshialilgd 16at.er. Hi gh density
fuels usually have high enusified water content. Condi ti ons bei ng what
they are, nost engine manufacturers admt 0,2% water maxinumas fed to

engi nes #we attdibfiingubptiwun effihcienvyf vedsvent bonablh flunietempeaiatuoice

cont ami n? | Qi sWeld £eP R igin@ RN iy §qiti pent . Experience has
nevert hel ess slhovvn, t hat even those | evels may be harnful. Nuner ous
anal ysi s — glechesise; &f ithe slangity 1of dhe saldencopbage years have proven

that not .algo1paalilA% ithe dieitte lxtErall atyiroS PV ene aidle1aent rifugi ng.
Remant mcelles ip centrifuged fuel ar f gl ue consi stency. .The t%nd
to clog fi Iﬁlérgé‘tarfge%ﬁeea'i%u’s'gr‘é% ‘Hﬂ?;iﬁf“g gﬁ? ﬁré’ﬁﬁfﬁ?ﬂeséf‘uaﬁkl‘f’bﬁyo¥f he
filters micdehdeld nal fuel :

- decrease in viscosity

as cehtrifuges operate at atmospheric pressure and water is never
comple_tely eliminated prior to clarification centrifuging at
higher temperature gives rise to boiling, foaming and turbulence
within the centrifuge bowl, interfering with centrifugal
separation.

A further limitation to correct centrifugai purification is the

maximum admissible density of the fuel as received, at present

0,991 kg/1 @ 15 C accoxding to British Standard BSMA 100 (1,010

kg/1l is admitted by.a number of fuels according to ISO 8217 (87)
-~ and CIMAC)

Statistics by "Veritas Petroleum Services" have shown a worldwide
trend to increase densities. Nine out of 32 samples of fuel o0il’
(G35) bunkered at different ports had densities at 15 C between
0.992 and 1.008 kg/l. Several samples had up to 12.2 % water and
up to 0.30 % ash content (MER Marine Engineers Review - September
1990 page 32).

Thi héet Has Been Replaced'

UL




conditioning stage, i.e. after final centrifugation and before being fed to
engi nes. In order to prevent or retard saturation, the filters used to
.renove solid inpurities are usually 30 §8 40 mcroneter (nom nal) netal
sieves. Mst solid contam nants harnful ‘to the engines are of appreciably

3 rrB,I | e[) Izv,si felaUSeémjL;nm of_ypbovcaf f i:éheﬁfhgep][mn-imameaum; hadmits
ebat abl g. requ nt prema tura ters es operatars to
use filf Yo é’ﬂl}\éﬁr S‘t %q'd i %\%n{%t 1‘88?7 &Fﬁ‘
inj ect oresgpqmsetrmea' | of aﬁ-ctAPl-near sacmnfi@mmgsxppemmf@m éla;bmsf!m;l aoill -
erosive nl B :le I

o (%iﬁt{/%%t | %ﬁ]ﬂelel y con ‘;3? ti onegi cf&? !'yat R o ah:%rszz

fuel sanples, o en nes jave own that
onl'y rard8bla sBetsf ddker \the | 5Rakt iagh %EFn%l’r'%f‘é‘lﬁﬁan’Bh s iflasunaidie ke

VPS (Verdc;nfiﬁetely ellm:.nate emuslified water. High dekfbithelfudigUuMsually
Ser vi ces) a su Si uar% Det Norske Veritas, dedicated exclusively to

fuel andt “t?%d'ﬁf"‘? I8 age, handling and on conditi oni ng
based on a serV| ce designed "Fuel System Check" state: "VPS knows that

fuel s, o] .thr t,he ysk sed engj nes to
suf fer g:e‘?'ﬁfrté"% SFL%Q%% %o‘%haglfe m?ms'f ?’ref ’%‘ d&as A consagié"ug:nces.
" How gdn@®% watmfmek1QMt he degl " engiares Mel te. BiffacudtiReviewith
Noverber, J290¢, £udPPC-Sh realli MAROSEvLIYCRE! AnPUBLEANTSNAW: t30 Vhven

difficulfies a imtations, intercalating between purifyer and clarifyer.
the fl adiioRrag cPup'FéVFaﬂsIW’P‘bedEW§-e&c§r a8 ngevrEthelrgpdghown,

struct urgnhsf &éh thodd aBdVds Ghdy abé KaBrRe@nd enusified water.

Basi cal ly, the procedure of the present invention conprises the follow ng
unit operations: - Heating under pressure above 100 C - Dehydration by
flash ewapisrdu®nanalysia of fuel carried out in the course of sgeveral

years have proven that not all micelles are being eliminatied by
cbnventiox_xal centrifuging. Remnant micelles in centrifuged fuel
are of gJ.-uey' consistency. They tend to clog filters and are thus
responsible for premature saturation of filters in the final fuel
conditioning stage, i.e. aftex final centrifugation and before
being fed to engines. '

In order to prevent ox retard saturation, the filters used to
remove solid impurities are usually 30 to 40 micrometer (nominal)
metal sieves. Most solid contaminants harmful to the engines are
of apprec;ably smaller size.

Usefulness of above filters in preventing wear is thus debatab]e
Frequently premature saturat:ion of filters obliges operators to
use filters of even larger pore size vith detriment to injection
pumps, injectors, piston ring and liners, suffering appreciable -

abrasive and erosive wear after only few hours of operation.

Analytical results of fuel samples, conventionally conditioned and
fed to engines have shown that only rarely a satisfactory

elimination af all c¢ontaminants was achieved. VPSS (Veritas
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- Recovery of volatile fractions co-distilled with water - Renoval of

sol kds by centrifugation in the clarifying node at e.g.- 120 Cto 180
C..- Filtration through | ow pore size (e.g. 5 to 10 mcroneter) filters.
From the operational point of viewit di%¥fers from conventional nethods by
t he-fac | o | E agdj tJ el AL QL.: cent.k Lt ugi tp_th
cIarify%ﬂgLﬁ%gé&a%%?gggF??frgt+%%89$§§£}éﬁ?#%ﬁa Pﬁégﬁa?g%lgéghegﬁglg?e?ﬁash
evapor agkehusivehy pgrepdawd i Analysiansandif copsudting pn i fuedt | shopageess
as fol |ﬂ¥éﬁdl3cngs P drP S S8di0fy iisdd!®lorf 3 fe-Subin §é§g%%g%geﬁe§i' ng

‘by nmeans of frésh-water washing. Thi's step requires the rela nsity of

‘the fuePy@ren Fbspllt statmdt EVES kpeHsathabobveds, Clespbtetgobagablyveughog.

15 \Vat heVayldiatthe®AdSy s10emtd ADh&ve€ NUASE88S engiRb8! ¥Rl iddT ffr WV Auxe in
S cunbersone. It .is fore

emul si ons by conventional purifying nethods i her
ot L edCRRORETE SFocuaihet rameting h St COTHE IR | o BPRe
enul si fgoatli da thenduelamtf the asgihk?Nat MER| s MenbwedEngifdeassrBetrbew ,
SOdiu”1§QL8£Lg§ ggggenbga%iga'nay be adapted in order to optim ze

ratio: 2. ¢ Y e

fuel / wat er € method of the present invention final
centrifugation in the clarifying node (after dehydration) can be carried

out at &ﬁ&peﬁg{;ﬁg,sgd abRy¥ENLPn C, obreAchdidh t caﬂlowabo%scaimcait&aﬁ _and

dehydrat ed, fuel ue to hi&he[ tenperatures - which enhances sett rate
of the liwétpldapenginberedipbiradl PyLHrenRWRALRS add Sleatifygst $heThlash
t ypi cal agricesi predficis13B0 ddduRibih), - tHiss of didmapgiirig usede f uebsloid81 33

1o 40 cgp 8l 199 Gead 14 $SE1ashing off all free and emusified water.

Basicaliy,_the procedure'of the present invention compriseé thé
following unit operations: '
- Heating under pressure above 100 C
- Dehydration by flash evaporation
-~ Recovery of volatile fractions co-distilled with water
- Removal of solids by centrifugation in the clarifying mode at
| e.g. 120 C to 180 C. _
Filtration through low pore size (e.g. 5 to 10 micrometer)
filters. '

From the operational point of view it differs from conventional
methods by the fact of introducing an additional step, pxior to
centrifuging in the clarifying mode and/or filtration viz.:

eliminating water by means of flash evaporation.

The proposed innovations influence the purification process as

follows: : | '

1.- Prior to dehydration the fuel can be submitted to desalting by

means of fresh-water washing. Thigs step requires the rxelative

densaity of the fuel with respect to water - both at about 98 C -
~ not to be above 0.99. ' |
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at 150 C. According to Stokes' law, - due to reduced viscosity and al |

. other characteristics (e. g. density" dlfferentlals) remai ni ng const ant,

. settling rate within the centrifuge at 150 Cis 2.5 to 2.8 tines faster as
conpared to 100 C In case only one ceh?ri fuge is available - danger of

carry-ove h ep el t ist_can b oper I Nt
clarifyi né'a(r?r:o e, %ﬁ’c (?%Q% P? s!t fa'c%é“r‘fcl ronss . iﬂ I?ﬁgas‘ﬁ ot ggove
. evapor at iegmgxgiong énhmwmlyzwle mnm@a rgdrblogisd ais| y:uslbgpenued The

- density gfe ngéﬁeﬁékbgecémim&%ﬂiénév%é %s&iml kA=t 824 Oetlém&w&b%oaf

. the original mcelles, of fuel_as recgived, this en5|f bel ng

appr eci a9fy theghBrepkaRny h%hﬂe‘m‘ijf%fl%ﬁc‘}ﬁle’éI1I”e§‘°"I—P§F|E?“Hen%? t%/ll water ia
. di fferentdedoverit ween solid contam nants and the continuous, |iquid phase
enhances centrifugal separation. 4.- Upon disruption of the mcelles,

- part of the adsorbed outer |ayers dissolve in the maltene phase. Above

" sol ubi | | Bethdoud For sodium chloride concentration may be adapbedcanborder

lost in q:%n |m9.r% z’ﬂ%ﬁ QW incorporated into the fuel and t hus
I ncrease yle nS|t|es of fuels above those actually specified

cease to be an obstacle for efficient centrifugal purification. This fact

. appreci algl y i nfslyieﬁﬁesnédiﬁcmﬁ tcﬁe fgi@sex{temrﬁ;%e&tﬂdm £4Rali0 c?a@&t%a%g%&on

. operating cost in boa ’e%\f ‘g pased et hod enabl es the use 6f | ow
pore si ze™ (GRS PR ARg v‘é??e sag °rleehlﬁ’f?*6?@?br gangke egrpipdqoutyatyg
to 40 NMt@npeaiatiards ed alddve CDO0EM, ohehdingutid | Bowétielviisdoaity 6£S tiend

Premat ur gyl cubl! LT409 3N UEI &Pt o8l D8ul-a! 1® unich enhances
settling rate of the free float;ng not colloidally dispersed
solid contaminants. Thus, typical wviscosity of IF 380 (ISO G35) -
one of the most used fuels - is 33 to 40 cst at 100 C and 14 cst
at 150 C. According to Stokes’ law, -~ due to reduced viscoéity
and all other characteriastics (e. g. density differentials)
remainihg constant, settling rate within the centrifuge at 150 C
is 2.5 to 2.8 times faster as compared to 100 C,

In case only one centrifuge is available -~ danger of darry-over of
water having been eliminated - it can be operated in the
clarifying mode, hence with better efficiency.

3.- After flash evaporation solid contaminants are mno longex
colloidally suspe.hded. The density of these solid éontéminants is
thus equal to that of the nuclei of the original micelles of the
fuel as received, thia densiky being appreciably higher than the
denaity of micelles. Higher density differential betwéen solid’
contaminants and the continuoué, liquid phasc enhances centrifugal

separxation.
4.~ Upon disruption of the micelles, part of the adsorbed outer
layers dissolve in the maltene phase . Above solubilized hydro
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clar i_fyi'ng mode el imnates solid contam nants not previously separated due
to their small size. Above contam nants deposit on the filter nedia formng
a relatively dry cake. Their tendency to&gl_og filters is appreciably | ower’

"than that of the gluey or pasty residue deposited on filters during

convent i i Faved ; v Si | d.contaminants . .
~consi st ?sﬁmﬁ% I]yyd%g %giﬁg_ yt |x?é ?‘rl]%]s?,m?%%?&\%'n ST ﬁ’?gcdaqcﬂcyoslﬁp:qrs&(es‘%nduﬁ%
dust). THhs el Rpd Eme nirgrgaereteld. Wen fed to di esel engines
together with the fuel they are the cause-of severe wear and plastic
deformation of jinjeciion ggn'%s nozzl es, piston rings and liners. Their
separa tidtn, addfPPbhieeyofotNedrdakgviRe drase Ackied 1y, fpesifindemase dvy
and over &¢ am edostadldefoeaefripdebtt icehtrifligal MPurilfaeaksenl.abdyls FHact
centrifu . fd. e ' educed. 9, - Valu of sludge.from

centri fugaggD anc%| 4‘#3{ e%éffr%é%‘écel spocefosk 86p%88gbr‘§9688?§§§8§. up g 70 %
Engi ne amf pihe fopexrptsing peeett imrbdates urers typical ly specify: Maxi mum use
of innstalled centrifuge capacity at m ni num

17 thr ou6ghput Avoi dance of ‘turbul ence of fuel as fed to centrifuge(s)

St ri ngent® tenp@taaRrPInd Matiadierakkes dihe sy raf oy dioyle Gdmet Hitl ey

rate Abov@epitentalitd1gns sr @ ol onapdaiemstees t He pé@@ﬁ&@&dteé&”iwe-td“?ao
stated ear.lier | i m nat i on gb sodi um chl oride e. g, through contam nation

e .
with sea WAESFGNRAT rURFY Wif) SHRVEYIATRL i RYRLGiAD fSVed) nBdEhpytnatis
“very ef f ikdingntprématasse sollbggingpeci afilteniddie Precencendtivagadiuih the

'Stenﬁ\nQJWHyﬁfying mode eliminates solid contaminants not previously

separated due to their small size. Above contaminants deposit on
‘the filter media forming a reiatively dry cake. Their tendenéy to
clog filters is appreciably lower than that of the gluey or paaﬁy

residue deposited on filters during conventional puriffing
procedures. '

7.~ Low size solid contaminants consist esééntially of catalytic
fines, rust and silica crystals (sand and dust) . They are hard and |
highly abrasive. When fed to diesel engines together with the fuel
they are the cause of severe wear and plastic deformation of
injection pumps, nozzles, piston rings and liners. Their separa
tion, additionally to avoiding wear,increases combustion effi

ciency and overall yield and decreases pollution.
8.- Maintenance labour of centrifuges and filters is reduced..

9.~ Volume of sludge from centrifuges and filter to be disposed:
of appreciably decreases. '

10.~ Engine and purifying equipment manufacturers typically
gpecify:

Maximum use of installed centrifuge capacity at minimum

—_—
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the crude oil is highly harnful. MA N, one of the nost inportant

manuf acturers of marine di esel engines speC|f|es (D36 5692 Sp): Sodium 50
ppmto 75 ppm nexinum (depend| ng on m)dil‘l) Sodi un vanadi um ratio: 0.23
maxi mum |f above specifications are no corrosive, low nelting ashes
depesit T @o nagseat s exhaust mani f ol ds and t ur bo- bl ower bl ades causi ng
corrosi on, ance of turbo-bl owers and ot her inconveni ences. All those:
famli arﬁvzx;dia.nqm afi dvathnlopeeatahfunl rees i fheh It of weintarifugs (s)awar e of

above i RGOIVEA AN G8SnperdiQ) gL@A& th relative density with respect to
wat er - both "at aboutp%rS le - below 0.99 the follow ng steps prior

to dehydaias %@W%‘atﬂ@v“‘h)d*@‘atl ng the fluid to be processed to

apr oxi NngidHst Ak EFbwabong €.9. 95 Cto 98 C b) Fresh- vvater desaltl ng by
means of_ _comerci al I%’tf?val I abI e m xers (e. gq Sul_zer .Model

Cent ri f AP RFIFRPHIN VATR) W o e é?ﬁﬂ&‘?%ded:‘%ﬁa’t"éﬂ“ * The

i nventi @ absatadomeﬂ&m ea]ajmlﬁtoiexcoaﬁermnﬁppaﬁmmel e.¢hi ahridigyh
out

above novel |c ti b car

appar at uqsoncto Rt s’S% %Q$ Xr gﬁ flggh °&?§rﬁ3‘é“r"‘glﬁ'§vﬁn‘gt|hr?
its uppq:m:plcﬁyu:m Mdéeastnmerwzet!éfmlmssure drop val ve connect ed to a
punp an n

regul at% |so dal\(}?lﬂ %ﬁ)@clrltglsﬁ?ngrelﬁ!%?%@é ul}caﬁp?{ks%%?ggew | es a at eﬁom
distri bhe %@Qaplileaﬂ hagbly hyrmhabed! db-ll‘f octane pintheseested quf@nt

coni cal sEiaihedcyls 6B/ mEPLKECHEEH DT en@&ﬁésaageeamsgsqﬁatol &g9dL sp) :
hydr ocar bons, said con| cal _chanber wal | éa I ni ng I n said ring shaped
col | ect GOHHP {3 ppm to 75 ppm maximum (depending on model)

Sodium/vanadium ratio: 0.23 maximum. If above specxflcatxons axe
not met, corrosive, low melting ashes deposit on valve seats
exhaust manifolds and . turbo-blower blades causing corrosion,
imbalance of turbo-blowers and other inconveniences.

All those familiarized with diesels operxating on residual fuel are
well aware of above inconveniences.

For fuels with relative density with respect to water - both at
about 95 C to 98 C -~ below 0.99 the following steps prior to
dehydration are advisable:

a) Heating the fluid Lo be processed to aproximately 90 C or above
e.g. 95 C to 98 C.

b) Fresh-water desalting by means of commercially available

mixers, {(e.g. Sulzer Modcel SMV)

c) Centrifuging in the purifying mode to separate not emulsified
water,

he invention also proposes an evaporator-condenser apparatus, in

which the above novel purification method may be carried out. This

heet Has Been RTlaced
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conpartments connected together by apertures and a main collector pan at
the bottom of said evaporator-condenser. DESCRI PTI ON OF DRAW NGS Fig. 1
i1S a schemati ¢ view of the apparatus for %urlflcatlon of fuel oil of the

‘present invention. Fig. 2 scherratlcally shows the evaporator-condenser of
the apperasps x.QEug' Gombrised Ga %ub%t.@n@‘itaﬁ'l ek eV, &'efﬁggﬂe%r
col l ector, rip wat ér drain pan of porator-co l%densor I'g !

Fig. 4] sh%l‘”s‘g%eﬂt'%s v‘i’%ﬂfﬁfp?ﬁ’él%pﬁi? a%ﬁ?%t RN PR OF onesswsu Arep valven
of cont acomtedtéyditaul ac ginp  anbi gnezﬁm Sof teghidery bhed evaporator-

:.evapor at sho infig.. n partlcul Wi t h rmdlfled
DESCRI PTI %@qig%RE&EﬁRE CEVBEDI ﬁj\"l B F i TROERPYARIRIe o g pterior a
parti cul-a@lyrabitheofirbef ieFi gdequitelyf dostsivetedpddint lleammwmd::by;
mneans of Wi S

m%@eé BbeYkdedrMgdh SbhifboEEa2p ?’at. 0 &ﬁ‘ﬁ} (éﬂaxfl)yeg‘ QJal&é for

event ual | salter 5 to céntrifuge 6 0 e purrtyrng no
there t hefttigcioni OHuNpEEZ b2 aﬁ?“@ﬁ“ﬁ&ﬁp VP-‘eﬁtlal%rbxéapeaGboabeutSﬁd

bar to 15c(h&[céD chﬁﬁitﬁsh{ Wald, deFipghat b.lhesélf«!i NY%ind 3h3Pdd collector pan two
19 ‘to about 1 to 180 C an(g S‘E means, of one or several nozzles
£09 SRS ¥

or pressufERD '“%fr\’/egmi’?e? HotRF OIS t3Rd a main collector
evapor at grart Gxtd etrisee rb &t dexh ad £ eslh i/d se@aporﬂt&gc&:denser .

DESCRIPTION QF DRAWINGS

Fig. 1 is a schematic view of the apparatus for purification of .
fuel oil of the present invention.

Fig. 2 schematically shows the evaporator-condenser of the
apperatus of Fig. 1. -

Fig. 3 is a detailed view of the condensate collector ring and
water drain pan of the evaporator-condensor of Fig.2

Fig. 4 is a schematic view of the apparaturs as applied to the
purification of contaminated hydraulic oil.

Fig. 5 is a top view of the evaporator- condenser shown in fig. 2

in part1cular with modified pans.

DESCRIPTION QF A PREFERRED EMBODIMENT QF THE INVENTION

Referring particularly to the drawing Fig.l, fuel from settling
tank 1 is pumped by means of pump 3 provided with strainer 2
througb heater(s) 4, and eventual@y desalter 5 to centrifuge 6
operating in the purifying mode. '

Frxom there the fuel oil is pumped by means of pump 7 at a pressure
of about 5 bar to 15 bar to heater(s) 8, temperature being raised

is Sheet Has Been Re laced
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I n accordance with a'preferred embodi nent of the present invention the

. evaporat or-condensor (Fig. 2) consists of a conical or truncated coni cal

flash chanber 19 surrounded by netal wallg 16, the base being open to

i at nosphere. Pressure within the flash chartber 19 is mai nt ai ned constant by

et onedPOGEBHLE 138 1o 0 48 UPRELeRTRY! Rahl P SRRHC several
"i ntended 2@zglede VhPraRmraduny vRlywst ohdrikte Hdie worer cBPF‘éé?Broﬁaﬁle

21.  TheevapppaebbScoRli8RsekSyPr a¥t e My NaRG®n i PG £2. CONdensat e
coll ector pans 22 as shown in Fig. 3 and 5.. The collector pans are ring

shaped and bi sected by the conical chanber wall 16. The colléc tor pans 22

“are desi gnedacs@o:aSam@e ow it r tpae dEorEst tebitidimentt  bifnthe cpreseh el vadt howl

an outer ¢RUPELLIEDL: 24 cINAhUB, COPREL! BN 30ALESCOTWECL SRl APESLUr oS 25

near thelr der e conpa e |l ower nost col l'ector
pan 22, cobreroertedattnicalt fdash| chamberpdf, suryeundedrby rmetal 26alks 16, -

affixed t@hé hg, s shdengf &!r@mb% Vetho dfhedd1e - @¥hakdeO MeEheV"afiaJi@

is cooled by a water spray 2 For simplicity's sake only the | owest
‘condensat ErdWpeECLSr 1ﬁaﬁ‘a&r‘?&at’-l‘?€c\/vé’(°é’rs% P Aeal%e ShdWeARTE ggegulator 3
“and 4. P@CﬁfrﬂlﬂﬂetQ\;iperﬂ)dpﬁrﬁﬁbhorirﬂfwﬁbeﬂe avRdi M@t L SHEIN nio2 zlie@ Hre

50" o ns Fohr BT R ReRrSoatar i o8 haRbabhdpBYr IPA"Rr® 1B 400 o i e

‘action inthetspragedefsel fEow tewardsytheasmasn tbelltéeisdr gpamb2t. 19 may

be filled with in- ert gas, as for exanple nitrogen, during operation.
When installed on bord of a Motor vessel, the evaporator-condenser should -
be nount eBhen apPaeiws jBheN s iso REOVade nvhkh oner Pircamopesi ¢ootensriag

rolling apggLpbtebingakb Y2588/ shown in Fig. 3 and 5. The collector pans are
ring.'shaped and bisected by Ehe conical chamber wall 16. The
collec tor pans 22 are designed so'as to create two compartments:
an inner compartment 23  and an outer compartment 24. The two
compartments are connected by apertures'zs near their bottoms.
Under the compartment 24 of the lower most collector pan 22,
concentrically to the c¢ollector pan, a water drain pan 26 is
affixed to the outside of chamber wall 16. '
The outside of chamber wall 16 ias cooled by a water spray 27.
For simplicity’s sake only the lowest condensate collector pan and
the water drain pan are shown on Figs. 1, 2, 3 and 4.

According to a modification of above embodiment shown in fig. 5,
the collector pans 22 are subdivided radially by means of partition
walls 30 so as to prevent horizontal displacement of fluid in case

of rolling action in motor vessels.

For security fcasons, the Flash chamber 19 may be filled with in-

crl ygas, as for example nitrogen, during operation,

When installed on bord of 4 Motor vessel, the evaporator-condensoer
should be mounted on universal joints so as Lo maintain a vertical

position during rolling and pitching of vesseal.

- This Sheet Has Been Reilaced .
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20 OPERATI ON OF THE APPARATUS  Contaminated fuel, pressurized and heated
above the boiling point of water, is injected into the evaporator-condenser -
the latter being at (or bel ow or sllghthy above) atnospheric pressure. .
Enmul sified water and |ight hydrocarbon f#%cttons'eventually present flash
evapbrate and condense on_the externally cool.ed walls of the device,

provi dedORERAILON QF $§§eﬁ%¥55k39§ty'materJhydrocarbon separator tray(s).
Hydr ocarbons are recovered and returned to t he dehydrated fuel. Condensed
wat er is_external

di_sc edanddr T e ugl s 1 €QRAt
ooy nopRarseRBetEadERe]r (RRa o0t EaR ABH, lREaACRLAOL PnbuBb:12RE! BolhEs
etc. ori gfnadait)ers,dhieai digjectede intoel tbs) evadmmt@m'fcmmec;bltﬂm daptter -

stabiliz %egﬁqukaPLXoWa QfL11ghé1Phseo%ub”btheéphertbngkeauahalcatlon
Before s 3rf1 ng _operation )5. means Q er seal is
é

the water s t
est abl i sBegleptagehwaben anhld 9hinhydregaEPPRoE T3E Ph?%? tﬂYreéﬁm% PIERE S e
t he Comﬁgkgﬁnt&ﬁa%r%d add ébnkseﬂsev?mtug@tfwégﬂmnw hyeyleehMadils forfotche
escapi ng from st at e syl r
" through PR¥LREZzIRECGY Eiffegggf‘e WopYatres* t5£J§‘g]|:lt§r‘(l VQ?:(ra%m ggg\(;’e%!%bb
to 1 bar)ge@alt&QSratQ‘mylabl on of the fuel I nsSi de the flash chanber_ 19. Each
dropiet ge IStsgos?];\saa\Q%t fodole hbgwd}?)re%@ﬂnedo%o en@ deﬁ%ﬁ‘i’at@@ Fgehe

: di sconti e1ls SUI’I’OUI’] e continuous. ol l rat ure

. of each cmpleetaeldewageabm@mmaighp@wh@ﬂrm éf‘da‘t‘r%mmﬁ?ﬂ &
the wat eg,expl Oéb}{ﬁg!n%gpcﬁéﬁﬁf o \?iﬁﬁlﬂte‘i@&”hﬁat'ﬂ%ﬁ rtwteerntamnants

atom zation. " Free mul si 1 ed ter not previously renoved as wel |

_as |ight (campdvsdar bbhnes actisits e%%%‘t‘ualeltf' pr8EEtnahly hadhgaiing | tq| &pe
: vapor i Zem:ﬂ@lsle%r)ocesaeﬁ}%ﬂ&e&)lﬂl ﬁhélmi.l o X¥oidl cothbilhkessr uissentdfalilhe

fuel oil Atom zed d dr at ontd.nugs st r.ai rough or strikes
-baffles Q'Gt\ﬁ’fl ch di% S’E’%lnt I‘?’é%"\} %t élr‘r’ri‘ﬁn FES™ é‘g;tgté:rm%an 21

Before starting operation, by means of the water spray 27, a
water seal is established in each condensate pan 22 covering the
apertures which separate the compartments 23 and 24, thus
preventing éondensed hydrocarbons from escaping from the f£flash
chamber. ' ' ' '

As etated ‘the bzusque ptessure drop through the nozzles or
pressure drop valves 17 (typically from above 5 bar to 1 bar)
causes atomization of the fuel inside the flash chamber 19. Each’
droPlet consists of a water in oil (W/O) emulsion. i.e. water
being the discontinuous phasec is surrxounded by the continuous oil
phase. Temperature of each droplet being above boiling point of
water at atmospheric pressure, the watexr explosively 'evaporates

' thereby contributing to further atomization. "Free" not emulsified
water, not previously removed as well as light hydrocarbon
fractions eventually present in the fuel ¢il also vaporize.

This process causes disruption of the colleoidal structure of the
fual oil. _ :

Atomized  dehydrated fuel continues straight through of-strikes
baffles 20 which dirxect the fuel to the main collecter pan 21

—_—
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fromwhich it is drawmm of f by punp 10 for further processing, then heated
by nmeans of heater 11 to 110 to 150 C and,fed to centrifuge 12. operating in
the clarifying node and hence eventually ~ 1purrped through filter 14 of from
-5 10, 10 mcroneter pore size.to service tank 25 or directly to the notor.
Stean1andramywbarbtkrlzeddcéwdl@ffIbmdnnudddbipboﬁUtthetlDngcexpang,anuen

Condensehggtgaengﬁggﬂal5* H@B@érCPPléﬁifﬁﬁ 1600C Eh@ fed to centrxfu?e

dehydr at or - condenser 9. he condensat own the inner surface o
t he chanBér oP§rR&EARY tite thher! "b"o‘rﬁé‘r’t%é?ﬂdez?‘?ﬂ hence | AeRhaphly coRHBRedt e

ol|ectotnaanthQLlteEh&4c@mdem®ad5hydrmoambaesmebavlﬁgra bover tdepskiyce
t han wat e to (t)'_he to of the liquid in the inner conpartnment 23

of the cgﬁﬂg\rllv? tgrc Illg(?'tt o teo §n§'8 Ofat er sinks to the bott om and

transfers through apertures 25 to the outer corrpartrrent 24. Adjusting

over f | owglgy '456‘13 bot, g QQ,{.TPQH é’ ééﬁi"ﬁtﬁr g’ﬁ ]gtrB nPUEChctions

conpar t nent count erbal ances hater SRS he i nner
conpar t nespapd . arsl rﬁﬂ’@m%ro‘hn‘é‘-‘? WRFtexnably e‘t’ﬂ"’e‘%llr ¢oRlednerlbad bhitef

col ums phkl dgu gt attp raedndeaacirudl .| y overfl ow condensed hydrocarbons w |
over fl ow back |nto the flash chanber 19 and mx with the heavier fractions.

Water will be discharged into a concentric |lower collector pan (if
present) Th&dcbhdéhbylte f1owstdewnh qbes tinoeld sctbscpass -the rdhanber wat etards

drain pa fur r t I r Lessu uel
i nj ect ed@r‘ﬁt 3PPRE F’I%mgﬁ R:ﬁn% te%c%\ﬁegggrg hgngﬁa?%gt %3? ggggggénd %rji(ior%

t o achi epaniol2l. evaporati on of contam nating water, vaccuum nust be
applied to the flash chamber. Referring again to drawing Fig.1l, desalted
and dehydrated fuel oil, as withdrawn frommain_collector pan 21 by punp 10

is fed t 8hg Rendgnerd hbydrecakhAgEr PRVING e%xs#ﬁgert dangiter sthpp water,
typical | i@ &meCtbo th‘éo top( dgPend ng.qui.d ha KR riruﬁbtreasaﬁ.batrmuenthea of

g?g?[};? % h%&gdeneate coqlgkt nd %ﬂ%%n%ngQQEL&f% nks p%Lat %tom and
transfers through apertures 25 to the outer compartment 24..
Adjusting overflow levels in both compartments, the water column
of the outer compartment 24 counterbalances the .water + oil
column of the inner compartmént 23 . As more water and fuel is
collected, the inner and outer columns will build up and even
tually overflow: condensed hydrocarbons will overflow back into
the flash chamber 19 and mix with the heavier fractiéné. Water
will be discharged into a concentric lower collector pan (if
presgent) and finally - from the lowesat collector pan - into the

water drain pan 26.

Zs a further improvement:, temperature and pressure of fuel injected

into the flash chamber can be reduced. In

achleve total evaporation of gonfamlnazxnzhz;rizje\?nd L erder to
applied to the flash_rhamber. s vaceunm must be
Referring again to drawing Fig.l, desalted add dehydrated fgel

. 0il, as withdrawn from main collector pan 21 by pump 10 is fed td
a heater or heat exchanger 11 increasing its tempezafure typically
to 110 C te 150 C (depending on the maximum temperature the
centrlfuge is able to hand]p) and henca to centrifuge 12 operating
in the clarifying mode: . : .

e BﬁquTmal
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"22 As stated, centrifuging in the clarifying node nmay be substituted by
coarse filtration followed by |ow pore filtration The dehydrated and
clarified fuel is further punped by neans of punp 13 through a filter 14 of
pore 5 micrometers to 10 mcroneters and4inally to the service tank or
“directly.to the notors. Referring specifically to hydraulic fluids: It is
ra wel | kRBwAtRrEed: t REPtELENGRPHe IR ShehgdprifydnguBpde| Bayf bpr pubstituted

i npor t ang¢ tBagkdeEillexatiann fopllowed ByehdwapdrbOorayodewear., stuck val ves
and ot her operational inconveniences. = Contam nation of fluids with
.solids and water is frequently unavoi dable. Solid contam nants may

-ori gi nat thexdehysirazledy grmlistlatifiied £tel) ianduirtherngiwgldd/ Hyamahys Wogar

‘particle d st rLs rinsic.£0 nant . . re filteps
are fitté‘d‘ﬂ?o %dr%ﬁf%&gi yécuifglt?%foric]dzr cft(c) B%QI%[I’% n%t emélglri%c?!‘\gg%% am ﬁan?é
as they péacemgterpgniandripallnate khehiserticayurnkl pg sligemtdy to the
‘Experi enggcBas.shown the presence of water to be undesirable. Even at |ow
_concentration water tends to react with additives usually incorporated in
“hydraulic fluids. Compounds thus forned encourage. sl udge fornmation and

cl oggi ngrefetiihgr specifiddntlyetdepvaihanics fiingdgent |y associated with

“hydrol ysi.s. . Thus e S h ui beco ess .effectiye _as its
oot viarE ARl ESuERICknGRHC 8ok Enak bl e BRESHP o £ PRTAFRLTSH YighE i hont
For aboverimesdmpoxtserdesinf oggderi ftioc st tomen hepeimamr yéeld amshgst evhéds

nyar ol Vt4ga st ABELLKY veASTY RndObRheandobibt sbaRl LhbyntdR102LAQ) - Deni son
he gevePopment of a new generation of

HF-0 whic ormthe basis for t
anti-wear hydraulic fluids

. Contamination of fluids with solids and water is frequently
unavoidable. Solid contaminants may oxiginate extrinsically (dust,
lints, etc.) and intrinsically (mainly wear particles and rust).

Water is an extrinsic contaminant.

Low pore filters are fitted to hydraulic circuits in order to
eliminate solid contaminants as they penetrate into or originate
within the hydraulic systems.

Experience has shown the presence of water to be undesirable. Even
at low concentration water tends to react with additives usually
incorporated in hydraulic fluids. Compounds thus formed encourage
sludge formation and clogging of filters.

Additive depletion is freguently associated with hydrolysis. Thus
water causes the fluid to become less effective as its anti-wear,

anti-corrosive and anti-~oxidant characteristics are conceéerned.

For above reasons a series of specifications have emerged -
amongst others hydrolytic stability (ASTM D 2619). and filterabi
lity (TP 02100) - Denison HF-0 which form the basis for the

developmant of a new generation of anti-wear hydraulic fluids

This Sheet Has Beéh R-c‘placed
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23 (K B Gover and R J. Perez - The evolution of petrol eum based
hydraulic fluids, Lubrication Engineering - Vol 46 (1990) Page 15). Even
with fluids conplying with said specifigations elimnation of water as it
contami nates the fluid enhances : usefd® life of conponents of the

hydraul (. sYSEEet! bl 1Y} Ofpdibd CLSmRE! UGG uLihE le bl ShETNS,
protectlon of "components "agal nst corrosion- and reduces: BSntenance 1atsour
| ost tihedrRilie fapafips dadtTicat dupl Engdnestingie-hyidrlaud 6 c (RPADY Page
Referri specifically to Fig. 4, contaninated hydraulic fluid fromsunp 1
I's punped by neans of punp 3 at- a presure of 10 to 15 bar through heater(s)
4, tenperature being raised to 110 Cto 130 C to dehydrator 9, the process
of dehygiret ivdnt:H F1%ikei bgmpdgihigcrlthoss hatsprsdiicdaed oher el PRt net ibHelooi |
according to Figqures 2 and 3. dgscribed earlier, the brusque pressure -
drop and TPt g’t%r%orﬁb%%n%%ﬁiﬁ%epgiﬁfdo?n 1% chuses atoni zation of the
fluid asefilshifyapdreadnpeneaht s hef cohé aliydedauhiyx vy sttems At oni zed,
dehydr A | o, contd trai ght through or strikes baffles 20 (Fig.2)
to mai ﬁé%%ieéc{%‘% %gnfgjf'e?$%m-Mi ch it is punped by neans of punp 10
t hrougsexvies hufe oof hel kiyer el ¢menystens. After fulfilling its specific
functi gisod dct fod I EGRbReAtS 24iPnst ESAMEEEon

and reduces:

maintenance labour

lost time due to repairs

additive depletion of the hydraulic¢ fluid

Referring 'specifically to Fig. 4, contaminated hydraulic fluid
from aump 1 is pumped by means of pump 3 at a presure 6f 10 to 15
bar through heéter(s) 4, temperature being raised to 110 C to 130
C to dehydratox 9, the process of dehydration in 9 being identical.
to that described for that of fuel oil according to Figures 2 and
3.

As described earlier, Lhe brusque pressure drop and temperature
above boiling point of water causes atomization of the fluid and

flash evaporation of the contaminating water.

Atomized, dehydrated fluid continues straight through or strikes
baffle's. 20 (Fig.2) to main <aollector pan 21 from which it is
pumped by means of pump 10 through filter 14 Lo the hydraulic
systems. After fulfilling its specific functions it is returned to
the sump. ' |

Laboratory tests were carried out in order to verify. the

I

[T
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Laboratory tests were carried out in order to verify the

24 wviability and efficiency of the proposed technique. For test purposes
di sruption of the colloidal state can bgachieved on a |aboratory scale as
follows: - In as oven provided with a chimmey air is being bubbled through

~the fuel oryfype igﬂa' e%k%%ﬂegdug' tuelrai-ag,ageatéeamérur'e above 100 C

and keeping 1t a at tenperature until® no nore vapors are being evol ved.

Evol vi ng vapors are condensed and collected in a graduated cylinder.

Condens eglor & © GAIHEes diseptdiondoft§ tRE coITRIR stRirel cly Bé vl Vevead €
returned to tgeb Qhédrat ed Euel. ﬁﬁntgm nated fuel was heated in a
| abor at P} BvERPBFBVPEESGPER &% APVt 0 from 95 to 98 Cwith dry air

bubbling through the fuel. After 3 to 4 hours tenperature was raised to

from 150 h.me . q <UL i1 '
bl i ng h%‘c?u% etk A IRNACNY Bhaitisy ol £ NP HRYE LuBLIRUCCHEO DGR dnd

sai d opefael oprafynssiienady fAdydce $RaduBidly sl Hifignidie \iienperataits abare

the val | 500fcagnai ke6pohgdit CRECLEREPEEMBERLEAEE unBL ACRE MELY SvipSrs are
chi mey., Cpndensate, consi gtégi%cof distilled water and |ight hydrocarbons

was col IREFRE PROLVEg B8 T IR Drapancendenred nadd wed Lechedy i
cyl i ndergradbetedt edylyidrdeaar bobenden sedddhgdirochbbofehy dredipad-duedl  Oofkom -

heat ed r o TOBREeH HE08 By B buBhut p kP! FEFuEhER, BCRRY “heny Pt o, £HET.
cel lul ose nenbrane of 5 microneter nomnal pore size till saturation of
the mengrRPEmiNaEedeleVitds nBAL8EELAT 8 laboratory ‘dven provided with a
chimney to from 95 to 98 C with dry air bubbling through the fuel.
- Aftexr 3 to 41 hours temperatdré was raised to from 150 C to 170 C
and mantained at above temperature, always with air bub bling
through the fuel for further 5 to 7 hours.

Vapors evolving during said operation and being evacuated thrdugh
the chimney were condensed on the walls of an air cooied, cone
shaped condenser, placed above the chimney. Condensate, consisting
of distilled water and light hydrocarbons was collected in a ring
shaped collector pan and drained into a graduated cylinder.

Decanted hydrocarbons were added to the debydrated fuel oil.

After adjusting viscosity to that of the original product, the
fuel was heated to 105 C to 110 ¢ and vaccumm filtered through a-
resin treated cecllulose membrane of 5 micrometer nominal pore size
till saturation of the membrane was achieved. Parameters
~registered and compared with those of the original pfoduct,
filtered under identical c¢onditions wére: viscosity, water
content, volume of fuel filtered to saturation of mehbrane, filtra
tion time, insgolubles retained by the saturated membrane, aépect

of filter membrane.
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regi stered and conpared with those of the original product, filtered under-
i dentical conditions were: viscosity, water content, volume of fuel
filtered to saturation of nmenbrane, filtpg tion tine, insolubles retained
by,tpe saturated nenbrane, aspect of filter nenbrane. :

25 _ TABLE Analysis N
‘A- 154 - A-105 E 128 TABLE 129 Fuel type
| F 380 | F 180 IF 80 IF 80 1. Sanple as received 1.1
‘Viscosity at 100 C cst 34. 4 20.6 13, 4]
;58 S. U Juelysis M o> vater A w A'}OS 1.3 ; ]123 03 9‘%%
0.1 Fuel{ t¥%s 1.3 Vol ume filt&fed IF W80 ur afF o0
.menbr ane ce. 80 . - 160 . 160 1.4
Filtratibn Sepie’fis Tectfbd ) 15 10 10 1.5
| nsol ubl gs, r gt ai ] 34 w4 216 206 1931 95 1.6
‘Aspect ofﬁf_i ?%%o@?gy # YOrPer(T:br ane (*) p 58 SD!J:S.(***)
P _ p 2. Dehydrated sanple 2.1 Viscosity at 100 C cst
0 35.3° " 1,2 Rdtdr 13.8 gv 118.3 2.8 0.1 traces
60 S. U S. (*** 2.2 Water %y ni | ni |
- nil 1.3 Wbolume2fDitdebaine filtered to saturation of
menbr ane - to sd€uration400 220 250 300
D of menbrane cc 170 180 160 160
B _
' 1.4 Filtration time min, 20 15 10 10
1.5 Insolubles retained tm/v .34 .16 .10 .M

1.6 Aspcct of filter :
membrone ™ P p P P

2. Dahydrated sanple

2.1 Viscosity at 100 C ‘cst  35.3 21.0 13.8 10.3
- 60 S.U.8. (A*%)
2.2 Water B Y & S b ni1 nil

2.3 Volume filtercd
to saturation

of membrane cc 400 220 250 300
2.4 Piltration time min. 15 15 * oo

2.5 Insolublas retained tm/v .09 .10 06 .04

2.5 Aspect of filter .
membrane (*) d d T d

(*) p: pasty
d : dry

*" not reported

(*%)  equivalent to 9.75 cst. and 10.3 cst. respectively
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2.4 Filtration tine m n. 15 : 15 : * *

2.5, Insolubles retained %mv .09 : .10 . 06
. 1-04 2.5 Aspect of filter menbr ane
o d (* ) p: pasty .26 ¢

repérted (***) equivalent to 9.75. cst and qamﬂw, ﬁﬁﬂﬂmﬂ vel y
CLAI V5 1.- In procedure for decreasing the |evel

fuel s containing residual fractions, used in diesel engl nes and" gas *
turbines and for purifying functional fluids prone to contam nation wth
.water and eventually with solids by d%% on by neans of dehydration of
coll oidal systens conprised in sanme , the inprovenent of the foll ow ng
»operating steps: a) heating the fluid under pressure to at | east 100 C b)
dehydrati ng by means of flash evaporation c) recovering volatile

fracti ons leo- dpsPrrcedurng Hox ¢ fiecasmedmanshenderedpofacedtaamination of-

A proced%&l@C&@foaﬂgﬂ &amaahfﬁra&if&% ws&u 1fxe&§ééé/f éimésyaw&aas
respect o ter beI o) e addjti onal gﬁ Hg desal ti ng
centri fugf’ﬁﬁﬂf‘ﬁstﬁ’é ?’F f%}f Cor-oPgLabhpiramrare &9d °3FP@F~“"°‘FF8§h
evapor at wahh waeemy iamgl sakemhmmlamiﬂmtmmusaﬂjrdimﬂgm@ b{iemeans of
clari fy| aghmgtﬂm of . colloidal systems comprised in same , the
improvement of the following operating steps:
a) heating the fluid under pressure to at least 100 C

b) dehydrating by means of flash evaporation

c) recovering volatile fractions co~distilled with the
contaminating evaporated water.. '

2.~ A'procedure according to Claim 1 for a fuel with relative
density with respect to water below 0.99 the ,add_i.tiorxél éteps of
desalting and centrifuging in the purifying mode prior to
dehydration and after flash evapdrétion, removing soliad -
- contaminants by centrifuging in the clazjifying mode at a
temperature of from 120 C to 180 C and filtration through low pore
filter. '

3.- A procedure according to claim 1, in which the operating 'step '
of heating the fluid is done at subatmospheric pressure, and
temperatures helow 100 C. '

- 4.- An evaporator-condenser espec:LaL]y suited to oarrv out the
procedure of Claim 1 consisting in a qubntantlally cone shaped
f£lash chamber, hav::.ng in its upper portion at least one nozzle or
pressure: drop valve commected t0 a pump and means of connecting said

evaporator-condeunser to a pressure regulator, also having in its
interior a .plurality of baffles adegquately distributed and at
least one ring shaped collectoxr pan bisccted by the coniéal chamber
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tenperature of from 120 Cto 180 C and filtration throughl re filter—
3.- A procedure according to claiml1, in which the operati mlw 'm '
heating the fluid is done at subatnospheric pressure, and ®#e AWW”HW
bel ow 100 C. 4.- An evaporator-cond®hser especially suited to darsy «
out “the procedure of . daim1 consisting in a substantially cone shaped -
flash cfithberfohfRMRGHLen Of pidiendnd sandenpedstobnklile Aydregaphreasure
drop Va&a(ﬂdCdBl’gflﬁEd:h&m RAAITIL a&@iff&ﬁglsiﬁfssﬂ[llri&(ﬁdhﬁgaﬁéhdco_llect;or pan
evapor at or - condenser to a pressuyre. requl ator, so having in_its interior a
plurality® ofc"?ﬂ?q‘%&e'éraseqd%n efl{(ﬁdst ?‘lggﬁﬁ‘ ZandY at* L Bhe 2P g2 s R

col | ect ool pact bt Spabh eat byhé heotbomcaf shadbevaporator—-condenser. .

27 wall, for collection of water and condensed vol atil e hydrocarbons, said
coni cal chanber wall defining in said ring. shaped collector pan two
conpar t nehts ApnRerPerategTEaRdenyenpareardangntc aCkatn fol iropich amaid

the botéoMm &bt 621 shusy A M BAEN SR(dially Dy meBn8YIROHALOL t CONGRLE
accor di n¢ s are subdivided ra

a =4
t I 4, | ich i_d | | ect pally
by mears oP VBt | YEHEARE AL B3 oRI5RaTREY Stht SPORPEbPRL LB maser asa/or 7
cont am mdmgsedtnydaodanbonsondensed hydr ocar bons.
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