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Attorneys for Plaintiffs £ g
VINOVATION, INC. and
OENOVATION INTERNATIONAL LLC
UNITED STATES DISTRICT COURT v.e
Bz
FOR THE NORTHERN DI{;‘\){[CT &CALIFORN IA {
@p
SAN FRANCISCO DIV 6 2 0 fond 6

VINOVATION, INC., a California No.
corporation, and OENOVATION
INTERNATIONAL LLC, a California COMPLAINT FOR PATENT
corporation, INFRINGEMENT

Plaintifts,

DEMAND FOR JURY TRIAL
V.

VA FILTRATION USA LLC, a
California corporation,

Defendant.

Plaintiffs VINOVATION, INC. (hereinafter “VINOVATION”) and OENOVATION
INTERNATIONAL LLC (hereinafter “OENOVATION”) demand a jury trial and complain
against Defendant VA FILTRATION USA LLC (hereinafter “VA FILTRATION”) as follows:

JURISDICTION AND VENUE

1. This Court has subject matter jurisdiction of this action pursuant to 28 U.S.C. §§ 1331
and 1338(a) since it arises under the patent laws of the United States, 35 U.S.C. § 1 et seq.

2. Venue is proper in this judicial district under 28 U.S.C. §§ 1391(b), 1391(c), and
1400(b) because, on information and belief, the defendant is doing business in this judicial district

COMPLAINT FOR PATENT INFRINGEMENT; 1

DEMAND FOR JURY TRIAL
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and is subject to personal jurisdiction in this judicial district.

INTRADISTRICT ASSIGNMENT

3. This is a patent infringement action subject to district-wide assignment under L.R. 3-

2(c). Events that give rise to this action occurred in this judicial district, including the counties of

Sonoma and Napa.

THE PARTIES

4. Plaintiff VINOVATION is a California corporation with its principal place of business
at 1446 Industrial Avenue, Sebastopol, CA 95472. It is the exclusive licensee for California,
Oregon and Washington of U.S. Patent No. 5,480,665, duly issued on January 2, 1996
(hereinafter “the ‘665 Patent”) entitled “Apparatus And Method For Removing Compounds From
A Solution.” A copy of the ‘665 Patent is attached as to this Complaint as Exhibit 1. Plaintiff
VINOVATION has the right to bring the present action against VA FILTRATION.

5. Plaintiff OENOVATION INTERNATIONAL LLC is a California corporation with its
principal place of business at 1446 Industrial Avenue, Sebastopol, CA 95472. It is the exclusive
licensee (except for California, Oregon and Washington) of the ‘665 patent. Plaintiff
OENOVATION has the right to bring the present action against VA FILTRATION.

6. Defendant VA FILTRATION is, on information and belief, a California corporation,
with a principal place of business at 106 Dodd Court, American Canyon, CA 94503. On
information and belief, VA FILTRATION makes, uses, sells and/or offers for sale an apparatus
and a method for removing unwanted components from wine using a reverse 0Smosis process, as

described in the ‘665 Patent.
GENERAL ALLEGATIONS

7. VINOVATION, through its CEO and inventor Clark Smith, created a method of
removing volatile compounds from wine. Recognizing the value and uniqueness of this
invention, VINOVATION applied to protect its invention in a patent application filed before the
U.S. Patent and Trademark Office on March 28, 1994, as a continuation of its original patent
application filed on May 8, 1992. The ‘665 Patent was thereafter issued on January 2, 1996.

8. The ‘665 Patent describes and protects a method and apparatus for treating a fluid,

COMPLAINT FOR PATENT INFRINGEMENT; 2
DEMAND FOR JURY TRIAL
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particularly wine, using a reverse osmosis process to remove unwanted compounds.
9. VINOVATION wrote to VA FILTRATION on 12 September 2001, and again on
November 2, 2004, providing details of the ‘665 Patent and asking VA FILTRATION to cease

and desist from infringing the ‘665 patent.
FIRST CAUSE OF ACTION—PATENT INFRINGEMENT

10. VINOVATION and OENOVATION incorporate by reference the allegations of
paragraphs 1-9 of this Complaint, as though set forth fully herein.

11. On January 2, 1996, the U.S Patent & Trademark Office duly issued the ‘665 Patent.

12. After the issuance of the ‘665 Patent, VA FILTRATION has infringed and is now
infringing, inducing infringement and contributing to infringement of the ‘665 Patent both
literally and under the doctrine of equivalents, by making, using, selling and/or offering for sale
equipment and services for removing volatile acids from wine, namely “VA Reduction
Equipment” and on-site “VA Reduction Service.”

13. VINOVATION and OENOVATION are in compliance with the statutory
requirements of 35 U.S.C. § 287.

14. VA FILTRATION has unlawfully derived, is deriving, and will continue to derive,
revenues and profits from the acts of infringement complained of herein, and VINOVATION and
OENOVATION have suffered and will continue to suffer damages thereby, and will suffer
irreparable injury unless VA FILTRATION is enjoined from further infringement.

15. As aresult of VA FILTRATION’s infringement, VINOVATION and OENOVATION
have sustained damages, including but not limited to, loss of revenues. Moreover, as a result of
VA FILTRATION’s infringement, VINOVATION and OENOVATION have also lost market
share for products covered by the claims of the ‘665 Patent, which has harmed and will continue
to harm VINOVATION and OENOVATION.

16. Although VA FILTRATION has been made aware of the ‘665 Patent, acts of
infringement have continued and are likely to continue unless enjoined by this Court. Such
knowing and willful acts of infringement provide the basis for enhancing damages under 35

U.S.C. § 284 and awarding attorney fees under 35 U.S.C. § 285.

COMPLAINT FOR PATENT INFRINGEMENT; 3
DEMAND FOR JURY TRIAL
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PRAYER FOR RELIEF

WHEREFORE, VINOVATION and OENOVATION pray for the following relief:

A. An order preliminarily and permanently enjoining VA FILTRATION, as well as its
officers, directors, employees, agents and servants, and all persons and firms in active concert and
participation with it, from infringing any claim of the ‘665 Patent;

B. An order requiring VA FILTRATION to provide an accounting and pay all damages
sustained by VINOVATION and OENOVATION for VA FILTRATION’s infringement of the
‘665 Patent including plaintiff’s lost profits and a reasonable royalty.

C. An order requiring VA FILTRATION to pay to VINOVATION and OENOVATION
up to three times the amount of damages sustained by VINOVATION and OENOVATION
pursuant to 35 U.S.C. § 284;

D. An order requiring VA FILTRATION to pay VINOVATION and OENOVATION the
attorneys’ fees and costs that VINOVATION and OENOVATION have incurred in prosecuting
this action pursuant to 35 U.S.C. § 285;

E. An order requiring VA FILTRATION to pay pre-judgment interest to VINOVATION
and OENOVATION; and

F. An order granting such other and further relief that the Court deems just and proper.

CERTIFICATION OF INTERESTED ENTITIES OR PERSONS

Pursuant to Civil L.R. 3-16, the undersigned certifies that as of this date, other than the

named parties, there is no such interest to report.

DATED: M ( (ﬂ‘ 206(, Respectfully submitted,

DERGOSITS & NOAH, LLP

o A g 2

Michael E. Dergosits

Attorneys for Plaintiffs
VINOVATION, INC. and
OENOVATION INTERNATIONAL LLC

COMPLAINT FOR PATENT INFRINGEMENT; 4
DEMAND FOR JURY TRIAL
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DEMAND FOR JURY TRIAL
VINOVATION and OENOVATION demand a jury trial of all claims asserted herein

against VA FILTRATION.

DATED: M«:, Zd){p Respectfully submitted,

DERGOSITS & NOAH, LLP

o W) O T

Michael E. Dergosits 0

Attorneys for Plaintiffs
VINOVATION, INC. and
OENOVATION INTERNATIONAL LLC

COMPLAINT FOR PATENT INFRINGEMENT;
DEMAND FOR JURY TRIAL
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United States Patent [, (1) Patent Number: 5,480,665
Smith {451 Date of Patent: Jan. 2, 1996
[54] APPARATUS AND METHOD FOR Primary Examiner—George Yeung
REMOVING COMPOUNDS FROM A Attorney, Agens, or Firm—Dergosits & Noah
SOLUTION
(57 ABSTRACT

[76] Inventor: Clark R. Smith, 557 Mission Bivd.,
Santa Rosa, Calif. 95409

[21] Appl. No.: 218,920
{22) Filed: Mar. 28, 1994
Related US. Application Data
{63] Continuation-in-part of Ser. No, 880,659, May 8, 1992,
abandoned.

[51) Int.CLS o . ~. BOID 63/00; C12G 3/00;
C12H 1/00

[52] US.CL 426/490; 210/195.2; 210/257.2;
210/652; 426/271; 426/3304; 426/330.5;

426/494

{58) Field of Search ..o 426/478, 490,
426/494, 271, 330.4, 330.5; 210/652, 195.2,

2572
[56]1 References Cited
U.S. PATENT DOCUMENTS
4205092 5/1980 Mattick et al. .__ e 4261271
4,499,117 2/1985 Bonneau ... 426/484
4,617,127 10/1986 Light eooreoeoeemeeomee 21/195.2
4,792,402 12/1988 Fricker [Ny [ 5. 7 ]
FOREIGN PATENT DOCUMENTS

0460339 12/1991 European Pat. Of. ... BOID 61/58

Method and apparatus for the treatment of fluids, particu-
larly wine, to remove unwanted substances, The wine is
treated in a reverse osmosis (R.0.) treatment unit, generating
aretentate and a raw permeate. The membrane for the RO,
unitisselectedtopauinthcpamwethcmwamed
substances, such as volatile acidity (ethy! acetate and acetic
acid).’['hcmwpcrmeateixsubjectedtoau'cauncntcolumn.
Inthccascofvolaﬁlcacidity.lhisisana:ﬁonexchange
column,whichrcmovuthcaccﬁcacidﬁ'omﬂwpermmby

iswinewiththcvolaﬁleaciditymdﬁnlcclsercmoved.ms
winemayberecimulatedthmughthcsyst:mtoremoveyet
more of the volatile acidity. Before the anion exchange step,
alowmgydisﬁ]laﬁonmaybeusedmremoveCO,.H,S.
or other relatively volatile compounds. To remove acetal-
dehyde, a low-energy distillation column is used instead of
!hea:ﬁonuchangecolumn,and!hedisﬁllaﬁonresidue
constimtuthemmtiedpammtethatisrecombinedwith!he
retentate from the R.O. column. A high-energy distillation
columnmaybeusedmscparateoutalcoholandwater.and
Menaddcithcr!healcoholorthcwatcrbackmthck.a
rctmtaze,tbuspmdncingcithc:ahighaa!coholoralowcr
alcohol beverage.

25 Claims, 3 Drawing Sheets

280

210
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5,480,665

1

APPARATUS AND METHOD FOR
REMOVING COMPOUNDS FROM A
SOLUTION

This application is a continuation-in-part of 1.8, apphi-
cation Ser. No. 880,659 filed May 8, 1992, now abandoned.
BACKGROUND OF THE INVENTION

The present invention

anion

both the undesirable

which are essential to the
quaﬁtyandvahxeofthepmdnct.

Anothuappmachtothercmval oflmdesirablecompo-

nmu&omaﬂlﬁdisdiscusudintheU.S.PaLNoJ,sos.Zﬂ

toHark,whichusaR.O.nmlmm produce ultrapure

135

55

2
titics),andkecpingtheeuﬁmtyofthepermeate_
There is thus a need

minimize (1) the removal of components which provide
aesthetic appeal, and (2) reduction in volume of the final
product.

SUMMARY OF THE INVENTION

The invention involveaatwu-stagen'eanncmof wine or
olha'ﬂuid.lntheﬁrstsmge,theWincissubjectedtoR.O.
tommovetheethylacetauandawﬁcadd(col-
lectiv:lymfmedtoas“volaﬁleacidity".nrv.k)fmmit.
mpme(comainingtbev.A.)isretamed,andisitsclf
pauedtbroughmaniqnexclmngecolumn.'l‘heanion

problem of the prior approach of
treeﬁngthewinemm:lybyarcvmeosmoaispmcus.lt
solveupmblemdiifaemﬁumtlmsolvedinﬂxeBmmont
patcm,whichwasdimctedonlytothemmovalofcemin
componmu,andnottothemendonofomen.

may be a low-temperature (or other
instead of an anjon

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an apparatus for implementing the method
of treating fluids according to the invention,

FIG. 2 shows an alternative to the apparatus of FIG, 1.

FIG. 3 shows an altemative to the apparatus of FIG, 1, for
removing highly volatile compounds from fluids.
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3

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Almmghtbepzucminvmﬁonhmanumberofapplica-
tions.tbefollowingdiswssimi:pﬁmarﬂyintamsofinuse
intheremovaloflmdcsirablecomponcmsﬁomwine. How-
cvu:tbeinvmﬁvccmptmbeusedingcmmlmmmve
eomponunk&omwincwhichmayhavevalucinanotba

'Iheapmamsformyingmismnisshowninl-‘l&l.
Themmfa'tbeuseofdﬁsapparmuwﬂlﬂmbe
dﬂm’bedbdow.fonowedbydﬂaﬂsumspedﬂcimple-
mmxaﬁmintbemof&aaﬁngwineforvolatﬂcaddity
(clhylaeetmoraceﬁcaa?d)mdacetaldehyde.

The Basic Procedure

WineSintmedamnklﬂhavingminletZO.mwtletSﬂ.
mdatap“.A;ipeSOconnmtbemﬂetJOviaapump“
totheinletnofaconveuﬁnmlmmoamods(R.O.)

treatment unit 80.
'I‘hepumpﬁﬂdeve!opﬂbelﬁghpruanunecamym
eﬁeamemmmmmmgmdfwﬂﬂnpmpoua
back-mvalveVlisuwdatthedowmttmsﬂeoﬂbe
R.O.lnﬁtSﬂ.ValveVlinaﬁuaablemmtetbem
operating pressure for the R.O, unit.
AtypicalR.O.unitmaynmat.forexampleASO—SOOpsi.
soometbepumpSOisnmning,tbevalveVlwﬂlbedosed
oﬂ'mtbeexmmarymachievedﬁspmmmiﬁ'u-
ent units may require different pressures.) Standard mini-
mumandmaximnmprumcut-oﬂ’safetyswitchumy
alsobepmvidedintlmpipeSO.downstrumofthcpumpﬁ.
’IheR.O.unitBOincluduaconvenﬁonalR.O.mcmhrm
90.andha|anmﬂet100cmpledtoapipello.inmwhich
aretentate 120 of the R.O. unit 80 is conveyed. The retentate
inctudumouoftbeodginalcomﬁmunwmpmndsofﬂm
solution.
hwﬂlbeappreciatedthatd:ennmbrme”isconvm—
tional,andiuclectedonthcbmisofchanauisﬁu(e.g.tbe
molemﬂarwcighnwhichd:emmtxmwmpus)whichm
submnws-inﬂ:ismethylacetateandmﬁcacid.Some
membrmumybemomeﬁciemthanothcrsatmmvalof
a particular component, and some empirical testing will
generally be necessary to find the
present application, a MILLIPORE R25A mcmbrane has
baenfoundtobee.ﬂ'ecﬁveatmmovin;V.A..i.c.pumtbe

LITE A103 and A107 anicn exchange resing.
Thercmum:isinevitablyh&tedbytbepmnpingptoms,
duetotbehighpremnuWhﬂethismaynotbeofoonwn
inmcmuncmofsomeﬂuids.fmwmeitisapmb!em
becameiumaoceptablychangestbecbma-isﬁmoftbe
beverage, Therefore, abwexchangerIZSisewpledinto
theﬂowofﬂmepipellﬂtobﬁngtbetempexannedownma
dmiredlevel,inthismewcfmblynomorethanabmuﬂ‘
EConvenﬁonalR.O.uniuadnaByopumemomaﬂicicnﬂy
athighertempuaunes,sotbaeisabalancembeachicved
between efficiency of R.O. treatment and minimizing
unwanted effects of heat on the solution,
'I‘beR.O.unixSOaJsoprodncaamwpcmmm.
whichpassathroughmouﬂalﬁintoapipelso.'l‘hetaw
pameatelSOisthmcouvcycdthmghamnnemoohmm
160 viaaninleth.Inthcembodimcmforremoving
volatile acidity (V.A.) from wine, the treatment column 160
comprises an anion exchange column (or may alternatively

10

45

55

4

beandedrodinlydsunil).lnamannerdiscussedindaail
below, the column lﬂmmomaome(andpmfemblymb-
stantially all) of the V.A. or other component
fmmthewine.andlmdnmnpmiﬁedpermeaelwwhich
pmthwghmom]dl%mdhnoapipem.
'I‘bepipal?()andll()mprcferablyewpledinmasingle
pipeuﬂ,wmmtbepln'iﬁedpermaxelwi:nﬁxcdwithtbe
rumutemﬁomthek.o.unitso.'l‘hepmdmtmayatuﬁs
poimbednwnoﬂ'ntaptlo.ormayberecircula:edintbe
system to remove yet maore of the V.A.
Inordertoprevunoxidaﬁonofthcwim,aniﬂogmmp
Misawdmmewmmnhmdmemﬁresymis
hermetically sealed.
The Action of the Columm
'I‘heoohmmlﬁatthebcgjnnhgoﬂbepmcedmeisina
condiﬁonwhichoptimizutbemnmvaloftbecompomuin
question.thV.A.,ithasbeenfamdthatanitﬁtialpHof
aboutl]fmtbecolumniscﬁecﬁve.‘[’hm,tbeoolumni:
initially clnn-gedinaeouvenﬁonalfas!ﬁon(nmhasby
fl wizha4%KOHaoluﬁon)tothispl-Lmdilthcn
dmed,ifdesired,tomovepmusimn.'l‘heﬂuslingmybe
forward-flushing (from top to bottom) or back-flushing
(ﬁombo%mmmp).Sevanldeadvolumu(i.e.volmuof
thexuincolnmn)arepuaedmmugh.
Thercsininthechargedcolnmnincluduk—mngmupa
oovalcuﬂybondedmthemsinoftbeanimexchangew
umn.'meaegmupsformk—m;mupa,dueminm'ac-
ﬁouwilhtbelow—pﬁnwpcunwe(wbichinuﬁsme
hrludecaceﬁcacid.whichispar&allyimﬁzedandpmtas
mem:).mmbindsdmmﬁcanywimtbewm,
thuebyprevcnﬁngitﬁnmpauhngthrmghaspmoftbe
pln'iﬁedpﬂmeate.l‘hizmmﬂtsinthegmdmllowedngofthe

Anherawpmepasmdnmghtheanionexclnnge
whm.ahylmmdoesnotimmwimmek—m
gmupaintbeumcmnnerntbewaa:edou.ﬂowever,the
colnmnisatabaaicpﬂ(unotedabove,itisiniﬁaﬂy
chatgedtoaboutlel).'I‘hecolnmnbecommemd
moreacidicuameramomtofwi:medofme
mwpa'meateasdiscuuedabove.'mus,apHgmdicnt
develops, with lower-pH resin (more acidic) at the top, and
highu—thain(mebasic)atth:boaom.A:tbeethyl
wemeapproachesmemziomofhighpﬂ.ithbuehydm-
lymd.reuﬂtinginethmolandaceticmid.'l‘heaw&addis
tbmionizedandadsorbedbytbeoolnumhd:emanna
described above.

'I'hepmiﬂedpu‘meamisthusredwedinbothethylacetate
unit does not remove all of
ﬂwacetateandahylacetate&omtberdmm(ﬁ%ismote
thepmiﬁedpe!meateandtbemtmtatearemixed

thmghtbeprm:mpeatedlyunﬁladuiredlowlcvelof
the unwanted substances is achieved.

Themdnhthecolunmlﬁoisconvcnﬁonal,andfora
givenapplica&un.onefann‘liarwimmonexclnngcool-
ummwiﬂbeabletosclectasuitableruin.t’mtbeptesent
embodimem,ithasbemfoundthaaPURAIIrEWA-lm
resin is effective for removing V.A.
Recharging the Column

Aﬁu-apcﬁodofuse,tbeanioncxchangeoolumnlﬁﬂwm
bedcplcted,i.e.willbeinsuchanacidicconditiontbatit
will not be very effective for removing the V.A. While this
isamancrofdegree,intbeprescmanbodmmeco!umn
isconsidaeddeplctedwhmtbepHoftbeliquiduiﬁngat
tbeboﬁomoftbecolumnisabmns.hmayalsobe
dctemﬁnedasaﬁmcﬁonoftheamoumofv.A.orothu
undesiredsubstanccremaininginthepnmeateexi&ngme
column,
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Whmthecolumisdeplded.itnnmbemchmm 410,whichmaypassthmugbanopﬁonalhm—uchmger
ixnstmdudpmeedmeintheuuofw:hcolnmm,andh 420,tobédesaibedbelow.ﬂﬁ:seﬂ1pisusedtomove
baﬁcaﬂymiedoutufoﬂoummowninﬂc.l.thepipe suchhighlyvohﬁlecompmmdsuthosediscussedabove
150 includes an in-line valve V2, and the column 160 befuethewinem'oth:rﬂuidispauedtlnwghmenﬁou
induduanmherinlal!ﬂinﬁowhinhisoonpledapipem 5 exchzngecolnmn.andnpa:ﬁcula-lyadvmgeomuse
mctedmncomaﬁmﬂOofKOHsoluﬁon.AvﬂveV:i dmeofistomove&,ﬁomwhetodegasitbefm
isposin'ouedinlinewith:hcﬁpem mbjwdngittotheanionexchmgcresin.

AvalveVﬁsposﬁoMinlinewiththepipem.The T‘hepermmilconmaedtoaninlumofthe
colunmlﬁincm&smothumnlamcoupledtonpipc disﬂl:ﬂouoolumnMandinpaxﬁaﬂarinwasuippmg
260, which includes an in-line discharge valve VS. The 10 secﬁou“l!ofthedlm‘llaﬁoncohmn.whichahoincludaa
mnluofthepipewleadswldilchugecoumiwﬂo. reﬂuxa'liquidrecove:ysecﬁonﬁo(ahorefcmdtoun

'Ibrechngethecoluuml&thepnmpwismmedofand rectifying section).
vdvuVldeZmdoud.andthenvﬂveVSisopened Appmpdnevalvumusedin!heappmnnoﬂ’mjto
toallowtheKOHsoluﬁontoﬂow(bymtyotmmping) conunltheﬂowofliquid:tvuimnpoinnandtopmvidcfnr
ﬁmmwmummmnmm 15 rechargingtheanionexchangeeolumnlwwheu
abomonebedvolumeofﬂtﬁdhuﬂowedimothecolumn. withomloshgvamumfmmthedisﬁlhﬁoncolmnnm.
andhmmebedvolumeofwimhasbeenfomdoutoﬂhe Sevualmitableeonﬁgmnﬁommaybeamvedawimmt
column and into the pipe 200. ﬁnd:ertencbing,mfaﬁngfa'inmneetotheoonﬁgumﬁon

BcfotetheKOHispauedﬂ:mnghthecolumnlso.m showninFIG.lmdthefaegoingtmdesaibingthe
nnnzlnmewnhpmﬁedmmaybeused. 20 rechugingofthecolumnlﬂ.'nm.fmtherdetﬁjonuﬁs

Vhlchﬁsthmdwd.andthecﬁadmpvalveVSis point is not provided relative to FIG, 3.

opmed.'l‘heKOH(um)nowpmimmhedisdmge
mmﬁnam.m:isemﬁanyapomﬁum:msoln-
tion, in the case of removing V.A. from wine,
mKOHsoluﬁonispusedthrmghthecolunm 160 until
iugm'nreacbupﬂll.nmaythmalsobeﬂushed(awhai
withpnﬁﬁcd.deoxy;euamdm).torumveﬁaepom-
siumion:.mditismdytomasduuﬂ:edbefom.
meabovepmwui:cmiedoutinammnutomvcu
the introduction of oxygen.
’Ithmwdmeiscaniedouforulougaznewuzryto
deplaetheleveloftheundw’mdsnbatmtoatolenb!e
level.'l'hi:isnecamﬂynmofjudgmmt,butinthe
a:eofwine,thethtaholdeoncenu'aiomofvariommb-
stances, includingemylaeumandaceﬁcacid.mweﬂ
OﬂuEmbodimmulndAppﬁutiom
lnordu'toranovemldehyde&omwine,thello.
membum”issdecwdtopmmwehydeinthemw
pamle.Inlhiswe.lhecolunanOixpufuablyt
lowmxydisﬁllaﬁmcolnnm.andthemn'ﬁedm
180 comprises the distillation residue. Thos, the anion
exchange column is not used in this embodiment. The
ion process is well

zﬂowsfortheremovalofundaimblecompmmdsﬁomthe
permeate without affecting the alcohol composition of the
resulting wine,

FIG. 3 shows an apparatus for removing highly volatile
components from wine in conjunction with the apparatus
andmctbodasdescn‘bedwithmpecttoFIG.l.’Ihe
mfamccmnnerﬂsinHG..’;thatmtbesmemmoscin
HG.lmferwpmthatmcsscndallythesamoridmﬁaL
FIG. 3 shows the additional use of a conventional distillation
column400whichreceivestherawpcrmm130viaapipe

s

40

45

55

Whmthepummeximhek.o.mitso,itmaypm
through the heat exchanger 420, which increases the effi-
dmcyofthedisﬁnaﬁonintheoolumnloﬂ.bmdounotboﬂ
thcﬂnid.'lhepummiuhminpninmthesﬁllm,which
myﬁsﬁnhmdzhunm&mﬁauy i

condenser 480 may also be
used.ina&rtomcoverinliqlﬁdfmmsomorallofthe
distillate.

Apot490iscumeaedtotbesuippingsecﬁon440.for
MAm(mcbalprumdzedtmk)SIOOf
ﬁnngeu(N,)maybewqiedtothepotSNﬁAavmnm
regulmszo.'lhenitmmi:medtomthewine,which
in an otherwise i ic-pressure distilla-
tionnsi:ainmippingthehighlyvohﬁlewmdsﬁnm
thcwﬁ:candunyingmanpmmeliqtﬂdmovuysecﬁm
450tothepipe470.lnldisﬁllaﬁou;meminwlﬁchthe
vaammpumpﬂisused,nitmgenmysﬁﬂbeusedto
spugethewine,winueuemeeﬁencyofthedistiﬂaﬁon

theinunductionofthenitmgcn.
Oncethewinea'othaﬂtﬂdhubeendisﬁlledinthe
columnm.itispunmedtotheanionexchangecolmmlﬂ
via:pipe530,bynumofaconvenﬁomlpump540.\vhen
vammmdisﬁnaionisused.thepumpmshouldbea
cmvmﬁmnleduaor.spedﬁcauy designed to operate prop-
erly under low-pressure conditions.
'memdlodfa'usingtheappmofFIG.Stbus
indwuthempsudam’bedwdthtcspecttoFIG.l,Mth
theaddiﬁonofisﬁﬂingthewineorotherﬂuidinalow-
energydistiﬂaﬁonprocess.tommovehig!ﬂyvolaﬁlecom-
whﬂeretxiningmbstznﬁdlyaﬂof!heimponam
flavor components, alcohol,andotherlower-volaﬁlizycom-
pmmds.lmpa-mﬂy,thewheisnotbmghttotheboﬂing
poimofanycomponmdwhichitisdcsiredtomain.
'lhctcmpcrauneandpmsurecaneasilybeadjustedto
muhingrcatarorlasalossofsuchraaimdcompmnds,
mdﬁkewisewdiniﬂoutlmormom,mpecﬁvcly, of
mdcaimd,momhigiﬂyvolmﬂecompounds.’mcamoumand
pressmeoflﬁn'ogcnimmducedinmhpotdm.andthc
amoumofvamumgcnmmdbythevawumpumpm.wﬂl
lik:wisebeadjustcdtoaﬁ'ectthcscfacwrs. All of these are
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variablatha:theindividualmeroftheappanmwﬂl
dﬁumimfor:parﬁaﬂarﬂuidmdrelaﬁvetopmﬁaﬂar
duimdanndaimdcompounds.

The use as described above

particular, it allows for the
CO,) of the wine before
step.

Applicaﬁonofﬂlcahove-disausedmethodmdappamnu
toothu'ﬂmfd:mayalsobcmade.lnm:hcase,thek.o.
membrane is sclected to pass in the raw permeate the
substancetobcexduded.'l‘lﬁaisfoﬂowedbymeu'eamm
such as anion ialysis or distillation, which
isadaptedfcrthcremovalofthespeciﬁcsubatancein
qucsﬁon.lheufonowsthemcombinzﬁonwidnheretcnme
fmmtheRO.unit_Thcmcombinedﬂv.ﬁdmaybcuaedaltbat
poim.oritmaybcmdmulnedimothesystemforfmha
purification,

Thcuutmmtcohmnlﬁomayalmnaﬁvelybcahigh-
cnetgydislﬂlaﬁoncolnmn.wthatmeappmmsmaybcused
mdmu-huuxordecteasetheamonmddcohoh(mch
as ethanol) in wine or other

component 0 be removed,
althoughitmaysﬁllbcvaluaﬂefcrothapmpm.
Ifthealcohollevdistobeinucased,thenthedixﬁllata
(highainalcobal)istakmuthepmiﬁedpermcaxelso.and
isreoouﬂainedwiththemtmmlnﬂﬁscase,mis

considered the undesired co
Inmeembodimenuwhueﬁ:thetmannemcoh:mnua
duullaﬁcncolnmn,thcnsmhanmuicam apparatus

anion éxchange column) is not
needed. However, conventional methods of cleansing the
distillation column should be used.

Ingeml,theundesimdcomponcm,bcitanmmetically
displ&singcompound,adihmtorothmvise,mbesdeo-
tively tm-geted'fqrremovalbythismethodand

wmummmyuﬁmum
appmmo[theinvmﬁonashowninFIG.l,oduthanthe
tank 20 and pipe 50. In this ¢ i
rembinedwluﬁonﬂ‘ommkmisconvcyedvixapipem
toanmhermkSlo.Ifdaired,itmaybenmthmughthe
u'eanmntappantusmagxin,ﬁomtmkSIOtomkzo.
usingpipes(notscparatdyshown)wlﬁchareinaoonﬁgn-
mﬁonoppodtzthatofpipaSﬂand320.Aﬂoflhesepipcs
preferably include appropriate valves (not separately shown)
tocomm!theﬂowoftheﬂuidsimoandoutoftheappm-
pﬂatetanks,andtheﬂlﬂdsmaybcgmvityfedorpumpedas
desired.

The configuration of FIG. 2 is in that it
conveysaﬂofthewluﬁonSthrwghtheR.O.unitinasingle
pass, whichisma'eeﬂiciemforremovingthetmdesﬁ-ed
mhstanwc.'l’hehwedsolution,intherevmcconﬁmﬁon
mmﬁonedabove,agai.niswnveyedthrwghtheR.O.unitin
asinglepasx.'lhislcadstolﬁghe.rovaandicicncymd
speed in removing unwanted components from the solution.
AsinthedrcuhﬁveembodinmofFIG.l,thepmceuis
mniedoutenoughﬁmeswrcmoveasmuchoftheunwanted
components as desired.

I claim:

1. An apparatus forremovingatlcastonepredetermined
component from a solution, including:

10

45

65

8
means for holdin gthesoluﬁon,havingaﬁntinletanda
first outlet;
arevmemmodsunithavingaswondinlctcwpledto
saidﬁrstoudetandfmhcrhavingascoondont]aand
a third outlet;

sisunitforpmducingaretcmateaxsaidsecondwzla
andamwpetmeateatw'dthirdouﬂet;
abeatexchangu-coup]edtosaidswondouﬂctforcon-
tmllingtherewntatctcmpume;
alrentmcntoolumnhavingafomhoutletandhavinga
thirdinletcoupledtosaidthirdouﬂztfurconveyingthe
rawpumcatemerethmughforproduang' a purified
permcatn,withatleastaporﬁonofﬂaepmdctcrmined
component removed, at said fourth outlet;
memconmctedtosaidfmrthouﬂaandtosaidhcat
exchmgufmoombiningtheen&cpmiﬁedpmte
wiﬂltheretemmtoprmcean'cawdsoluﬁon.
Z.Thelppmuunofclahnl,whcreinsaiduumnt
coh:mniunanioncxchangecolunm.
3.'I‘heapparamsofclaiml,whuu'nuiduummnt
column is a distillation cohymn,
4.'I‘heappmmsofclaiml.fnrtha-includingmeansfor
passingtheuwedsoluﬁonagaintbmughtheappmm
5. The apparatus of claim 1, wherein:
theatlmtonepredecanﬁmdwmponemincludesawﬁc
acid;

saidmvmemmoﬁsunitimhdcsammbxamconﬁgmed
forpassingatleastaccﬁcanidinsﬁdmwpume;and
aaidtrennmntcolmnnisanmionexchmgecohlmnfor
rcmovingmﬁcaddﬁomthemwpmnme.
6. The apparatus of claim §, wherein:
theaxlcanonepradetammedoomponm:a]soindu&a
ethyl acetate;
saidmcnﬂraneisconﬁgmedforahopasaingcthylamte
in said raw permeate; and
said treatment column includes means for base hydrolyz-
inxtheethylawtateforremovinzit&omthemw
permeate.
7.'I‘he@pmnnofclaim6.whaeinthebasehydmlyzing
meanscommimmeamfordeﬁtﬁ.ngaregionofhighpﬂin
said treatment colurmm.
B.Thcappmmofclaiml,wh:rcin:
saidmvmosmodsunitincmwamﬂmbmneforpass-
ingal:astthepredct:rminedcomponeminuidmw
permeate; and
said treatment columm is a distillation colummn for remov-
ing at least some of the ined component from
the raw permeate,
9. The apparatus of claim 8, wherein:
saiddisﬁnaﬁonoolumncompﬁscsmcamfmrcmovinga
i component including acetaldehyde; and
saidpuﬂﬁedpetmea:ccompﬁsuthedisﬁllaﬁonmcidue
from the distillation column.
10. The apparatus of claim 8, wherein:
saiddistﬂlaﬁonoolunmcompﬁscsmmfmremovinga
predetermined component including an alcohol; and
said purified permeate comprises the distillation residue
from the distillation column,

11. The apparatus of claim 8, wherein:

said distillation column compﬁsesummforremovinga
predetermined component including an alcohol; and

said purified permeate comprises the distillate from the
distillation column,
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12. A method for treatment of a solution to remove at least

one predetermined component, including the steps of:

(1) processing the solution by reverse osmosis for pro-
ducing a retentate and a raw permeate, with the raw
permeate containing the predetermined component;

(2) treating the raw permeate by passing it through an
anion exchange columm for removing at least a portion
of the predetermined component and for producing a
purified permeate; and

(3) combining the retentate with the purified permeate for
producing a treated solution.

13. The method of claim 12, wherein'the predetermined

component includes acetic acid.

14. The method of claim 12, wherein:

the predetermined component includes ethyl acetate; and

step 2 includes the step of base hydrolyzing the ethyl
acetate,

15. The method of claim 12, whercin:

the at least one predetermined component includes acetic
acid; and

step 1 is carried out such.that acetic acid is at least
partially removed from the retentate and is passed with
the raw permeate.

16. The method of claim 12, wherein:

the at least one predetermined component includes ethyl
acetate; ‘

step 1 is carried out such that ethyl acetate is at least
partially removed from the retentate and is passed with
the raw

17. The method of claim 12, further including, after step

1 and before step 2, the sicp of:

passing the raw permeate. through a low-energy distilla-
tion column for selectively removing at least one
relatively volatile component, thereby producing a dis-
tilled raw permeate; and

carrying out step 2 on said distilled raw permeate, for
producing the purified permeate and the treated solu-
tion with a substantial portion of said relatively volatile

removed.

18. The method of claim 17, wherein said relatively

volatile component is at least one of carbon dioxide, H,S,
ethyl mercaptan and dimethyl sulfide.

10
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19. A method for treatment of a solution to remove at least 45

one predetermined component, including the steps of:

10

(1) processing the solution by reverse osmosis for pro-
ducing a retentate and a raw permeate, with the raw
permeate containing the predetermined component;

(2) treating the raw permeate for removing at least a
portion of the predetermined component and for pro-
ducing a purified permeate; and

(3) combining the retentate with the purified permeate for
producing a treated solution;

wherein:

said at least one predetermined component includes
acetaldehyde;

step 2 comprises passing the raw permeate through a
low-energy distillation column for selectively remov-
ing said acetaldehyde; and

the purified permeate comprises the distillate from the
distillation column.

20. The method of claim 19, wherein:

step 1 is carried out such that the acetaldehyde is sub-
stantially removed from the retentate and is passed with

the permeate.

21. Amethod for treatment of a solution to remove at least
one predetermined component, including the steps of:

(1) processing the solution by reverse osmosis for pro-
ducing a retentate and a raw permeate, with the raw
permeate containing the predetermined component;

(2) treating the raw permeate by passing it through a
distillation column for producing a first portion higher
in alcohol and a second portion lower in alcobol; and

(3) combining the retentate with one of said first and
second portions for producing a treated solution.

22, The method of claim 21, wherein step 3 includes
combining the retentate with said second portion for pro-
ducing a low-alcobol treated solution.

23. The method of claim 21, wherein step 3 includes
combining the retentate with said first portion for producing
a high-alcobol treated solution.

24. The method of claim 12, further including the step of:

(4) carrying out steps 1, 2 and 3 on the treated solution,
for removing mare of the predetermined component
from the solution.

25. The method of claim 12, wherein step 1 includes
filtering said solution through a reverse osmosis membrane
selected for passing acetic acid and ethyl acetate and retain-
ing substantially all malic acid and tartaric acid.
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