X oAl 8

APPARATUS AND PROCESS FOR TREATING A FLU D This invention rel ates to a
noyel apparatus and process for treating a fluid containing a | ess dense o
=§quU|d conponent and a nore dense . liquid com 5 ponent, the conponents -(Eb
bei ng substantially inmm scible in each other, and the |ess dense conponentl
bei ng pre- sent as a contaminant. Specifically, this invention relates to

t he renoval of the less dense liquid com_ponent fromthe liquid mxture.
$Q Background -Art It is known to treat” a liqui'd nmixture con- taining a

| ess dense |iquid conponent and a nore dense .liquid conponent, the
conponents being substantially immscible in each other. Illustrative of
this type of 15 prior art are U'S. Patent 3,125,106 to Brucken et al;

U S. Patent 3,559,297 to Figiel, US. Patent 3,589,023 to Figiel, US.
Patent 3,710,450 to Figiel, U S Patent 3,733,710 to Kearney et al. and

U S. Patent 4,136,217 to Henley. The Kearney et al. patent shows 20
treatnment of the liquid mxture using a conventional water separator to
separate water fromthe nore dense |liquid. The Henley patent shows an
overfl ow pipe 26 for overflowing a top portion of a liquid mixture that has
an oil emulsion as the top portion and wash water 25 as the bottom
portion. The |iquid CARRPARATUS SAND | PRBCESS FRRCHRBAGINGsBeRLUEBNdi tion so
that there is forned an oIl layer and a water layer. The oil |ayer is

-2- renpved by a conventional rotating belt oil skimer 30. The Figiel
patents show a processThis winegntien | Felatesi ko uz eneviel e@BPPR525PFoved to

| Overf'omffrC"BﬂH“bEéE%%ér%&katé@@@ﬁﬂgtankluléheoﬁesﬂﬂﬂngaak1aa§ an overf| ow

ipe for 5 renoving the | ess dense I| uid, and r ai f or renDV|n
PtP densegalquld component a q a more 3énse quggd com 9

5 ponent, the components being substantlally immiscible

in each other, and the less dense component being pre-
sent as a contaminant. Specifically, this invention
relates to the removal of the less dense liquid com-
ponent from the liquid'mixture.

10 Baékgrouhd Art _

| | It is known to treat a liquid mixture con-

:taining a less dense liquid component and a more dense
liquiad component, the'components being substantially
 immiscible in each other. Illustrative of this type of
15 prior art are U.S. Patent 3,125,106 to Brucken et al;
U.S. Patent 3,559,297 to Figiel, U.S. Patent 3,589,023
~to Figiel, U.S. Patent 3,710,450 to Flglel, u.s.
Patent 3,733,710 to Kearney et al._and U.S. Patent
4,136,217 to Henley. The Kearney et al. patent shows
20 treatment of the liguid mixture using a conventional
water separator to separate water from the more dense
liquid. The Henley patent shows an overflow pipe 26
for overflowing a top portion of a liquid mixture that
- has an oil emulsion as the tbp portion and wash water
25 as the bottom portion. The liquid overflow is allowed
to reach a quiescent condition so that therg is_formed
an oil layer and a water layer. The oil layer is
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sepavating punp 10 4. Overflow pipe 6 is connected to the wateér separatlng

. punp at a
‘'t he ot her

of drainpipe 7 determnes the |level of solvent in water

ppre dense liquid. Drainpipe 7 in U S. Patent 3,710,450 to-Figiel runs
|y and parallel to wall 8 before turning to enpty into réservoir 9.

poi nt slightly above the Ieég of drainpipe 7. This prior art and
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and a more dense liquid component the components being
substantially immiscible in each other, that provides for
rapid separation of the liquid mixture into an upper layer
of the less dense liquid and a lower layer of the more dense
liquid and for rapid restrzct;on in cross-sectlonal area of
the interface between the upper and lower layers. Rapid
separation and cross-sectional area restrlctlon of the
interface are of substantial importance since dissolution
of one liquid by the other is minimized and substantially
complete removal of the less dense liquid is made possible.’
' It is accordingly one object of the present invention
to provide a novel apparatus and process'for t:eating a
liquid mixture of the type described above that provides
for rapid separation of the liquid mixture into an upper

- layer of the less dense liquid and a lower layer of the

30

35

more dense liquid and that provides for restriction in
cross-sectional area of the upper as compa:ed with the'lower
layer. :
In accordance with the invention, there is prov;ded
apparatus for treating liquid mixtures of a lees dense
liquid component and a more dense liquid component, the
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such apparatus-including a tank, a separator chanber provided with an exit
channel, a weir separating the tank 5 fromthe separator chanber, and a
shol di ng chanber for holding the denser conponent after separatlon of the

| ess dense conponent therefrom the hol ding chanber being partitioned into
‘a first subchanber and a second subchamBes by a chamber-partitioning weir
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situated at a heig bel ow t he upper edge_of 15 sard tank weir;_an OVerrow.
channel dommsPF%XhﬁBF WiFR aanex |FhGBPﬁb'|ﬂ veixi geparatangathentapkn

sai d SeparaSOfrﬁﬁaﬂhéfsé eaebraahambéet aﬂd hhnoiamﬁgabnambbenbar being in
liquid connu é+ g% said first subg er hroug? ge%Pchznnel t he
cross-section e fAeBASE sCoHPGPERt AL ERE SERAT 6?§-8 ctPBnalPSEr ea

of the outl etdenaedcompenenhatherefxomndithg hoddingdehamberdbedngt he bottom
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separat or ghagpes Héygﬁﬂ éﬂlgHEEQ Baiawoaaiaabxien&ﬁaaﬁélkntae QB@B&Q&or
| eading to a second rjser sai_d second riser tube aV|ng§a second

| i qui d- exi t cﬁ%ﬂﬂhﬁrahﬁlﬁgsEEBHH ded, wighkan,pppex: PREtIeR: thak goovezrgs
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first subc er and_a second
' weir being in liquid communication with sa1d separator

chamber through an outlet and the separator chamber being
in liquid communication with said first subchamber through
'a lower channel the cross-sectional area of which is
20 greater than the cross-sectional area of the outlet, said
lower channel extending-from:side to side at the bottom of
the apparatus and being defined at the top by the lower
edge of a wall dividing said separator chamber from said
"holding'chamber. In one embodiment preferred for some
25 purposes there is provided a second separator chamber
having an upper portion that converges in an opening
leading to a second riser tube, said second riser tube
“having a second liquid-exit channel and a second air lock-
| preventing vent, said second liquid-eXit channel being
30 situated at a height below the upper lip of p-—seeend sa;d
_chamber—par@éﬁig&ing weir, and a second holding chamber
having thereln a hamber-partitioning weir having an upper

lip that is at a hequt slightly below said second liquid-
secon

- exit channel, said(cC er-part;tzonlng weir dividing said
35 second holding chamber into a first subchamber and a second
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Nychanber; said second separator chanber being positioned between,” and in
ui d conmuni cation with, said second subchanber of said first holding _
- .¢chanber and said first sub- chanber of said second hol ding chanber; said- . #
~Second 5 subchanber of the first hol ding chanber serving as a second
“overflow channel having an outlet that Tshlocated at a hei ght bel'ow said
outlet of saigbRdnasdyr OV EERA NSépa AL SRbdy | BYEA c%gg RERNg =
provi ded from s}ii de t%' sﬁ{ed_g%the B%%a()m of'ﬁs%lied appar at ug engg%?lats?le _ ""‘

| ower end dletVeRR| %ﬂ@ﬁ{Rr&ﬁQEFQd?ﬂmE@EBﬁﬂtﬁﬁﬁdVég r-Eﬂé%b%?g?P€n1said
scra]_condI hgl Hulgcltdmbdierof tdeid rDissscdlding chanbet Sﬂads_smoﬂﬂfhﬁv\a:é--_ -
channel, bei eat er ' = i ea S tlet of sai -
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dense |i quigl, HOPRAPERandd’E K& °fhSote] 00 EHRE! 28116EhYedMBLSE ! RbEoh
each other, and the | ess dense_conlrponent belng present as a contam nant,
‘sai d proceRelpiaid Rutlet PEp2a1R BLESE| SVPEELONChARDRY: f ARG RhSegond
tank of thasppardiarndl Béing YOOV ided OFeémSaide\ebl sideneF i BHef bOBLOME
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overflow liguid is r i pg r SEEEH s l'i quid
Over Ll Do b1 it 56081 5o BAOL D5nPPELe E! f THTTEEE SRR | 01
t he upper eiindvareatgerthar thetereossvseatienal- areai ofasaidequidett

passes i Nt @y ag4li § OSNNEIRE NSvaPPESw PehiAREL . and (b) then passing an upper
portion of the 30 layered overflow | iquid through sai d Iggs_dense
| i qui d-exit channel ARREReR 2IPESHPL pbhe; IRVERLigN PFAYViHE] BVBYPFERS

liquid frprosatrestngaaoflebanbentathinghe bekdi agnséaniguigheompbnenid
the cr oss. SR Driir-e, dafef PREIS SrpplneBt oste solpPRohtenaRied  om
said weir fsubgtantiably immiscible in each other, and the less dense
component being present as a contaminant, said process
comprising the steps of overﬁldwing the liquid from the
20 tank of the apparatusiof_the inVentionfovér said weir,
removing from the overflow 1iquid_at least a portion of
said less dense liquid component by (a) channelling said

overflow liquid from said overflow channel into the converging
upper portion of the separator chamber whereby (1) said
25 overflow liquid is separated into an upper layer of the less
' dehse liquid and a lower layer of the more dense iiquid and
(2) the interface beﬁﬁéen_the upper and lower layers is
‘restricted in cfoss-sedtidnal_aréa.as-it passes into said
cenverging voper pertion
ﬁiE?!éké§=assqF‘%%aJ(b) then passing an upper portion of the
30 layered overflow liquid through said less dense liquid-exit
channel, pasSing a lower portion of said layered overflow
liquid from said separator chamber into the holding chamber
through said_lower'channel which has a cross-sectional area
sufficiently greater ghan fhe_qrosstectional area of an the
35 outlet of said overflow channel frqm;said weir for pressure



;-5- bui I d-up t-o be .avoided in the event of a surge of said liquid throu
sai d apparatus.” ‘Reference is hereby made to the acconpanyi ng draw ngs, i
\WhICh 5 Figure 1 of the drawing is a plan view of a preferred
enbodi nent of the invention, showi ng an apparatus having one separator
- chanmber. Figure 2 is a cross-sectional view of the apparatus shown in
"Figure 1, taken along the line 2-2 ofo{ gure 1. 10 Figure 3 is a plan .
vi€w of another preferred enbodi nent the invention, show ng an apparat us
~having two depididrup twhambersidéduire the svent 036 -z eantamatt véaldof the
apparatus s | ' the line 4-4 in Figure 3. 15
G 4 A Bald AR ’

Figure 5 is’a s sec view of the apparatus shown jn Figure
1, taken aI ong t r&eﬂemqe 5iptherehy dnade THp sthe AFLCEPARKLNG ¥ viREs . '
channel i WHis: 1 s a partlal Cross- sectlonal view of the apparatus of

Fi gure 3 taken al on the ne 6-6 of, Figure 20, 3. This figure shows

under f | owhannelFi (ﬁ# 'S‘ies‘ﬁ%%uéﬁ] ’a‘Ft%rﬁ’l]a?% ‘é’n%"éo?#re?‘ntpﬁ?gﬁrfﬁ?t i on

of the apparenmmﬁimm ofh thelirvehtiins! dbokidgraaapparat@ethaving

| nventi on As expla| accordance with the invention, 25 there is
provi ded a s ?éggégiéﬁﬁﬂP%#ocess for treating a fluid containing a

| ess dense |iqui Fipmmn2nis andcrosersechinral i yled ebnbhacapparatus
component s ot ] APEdiid V1 | TEAIEEA PhfoRg) €REM P8°8-2388 Figurgss. dense

conponent_is present as con am-nant ferring to Figures 1 and
2, a prefred erﬁi’eﬂ}iﬂ%n@ L3 %rPh%TbaY%@‘ﬁﬁﬁOan?ﬁh%cBF @EESdi th the
present | NV edibimdrst SO VEKE dinveitiog| UQ@@wﬂné‘aﬁk dppafatus having

two separator chambers. -

Figure 4 is a cross-sectional view of the apparatus
shown in Figure 3, taken along the line 4-4 in Figure 3.

15 Figure 5 is a partial cross-sectional view of the
apparatus shown in Figure 1, taken along the line 5-5 of
Figure 1. This figure shows underflow channel 62. '

Figure 6 is a partial cross-sectional view of the
apparatus of Figure 3, taken along the line 6-6 of Figure

20 3. This figure shows underflow channel 130.

‘Figure 7 shows an alternate embodiment of a portlon of
the apparatus shown in Flgure 2.
Best Mode for Carrying Out the Invention
' As explained above, in accordance with the invention,

25 there is provided a novel apparatus and process for treating
a fluid containing a less dense liquid component and a more
dense liquid component. The components are substantially
immiscible in each other, and the less dense component is
‘present as a contaminant. = .

30 ° - Referring to Figurés'l and 2, a preferred embodiment
of aﬂ apparatus 10, .in accordance with the present
_invention, is provided that includes a tank 12, a
separator chamber 14 and a holding chamber 16. Tank 12 has
a weir 18 of preselected height that separates the tank -

35 from an overflow channel 20, which leads to separator
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e ator chanber 14 and a hol ding chanber 16. Tank 12 has ,a wei-r 18 of

preskl ected hei ght that separates the tank 35 from an overfl ow’'channel

h | eads to separator -6- chanber 14. Preferably, an upper part 22

weir 18 is

sloped.in the direction of overflow channel 20 in order to

20,

of

provi de .good sweeping action for separation of contam nants introduced into
tank 12 from a cl eani ng sol vent contajged 5 therein. Tank 12 is

'|IIustrat|ver used for cleaning work
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B4 has an upper portion 26 that converges upwardly as an

| eadi 1anio 152 rmsserlluma&.véllp uséd:rfct:blbﬂém;ﬁ%fwrlé §>2<| t
4. Hui exit., c ne i S
(LhEI ghtj Iow an pper%cf\ﬁg%'séo?svﬁrt 2. SSHVRRhcoptained

Ahexiegm. a&hﬁe galyentexis, dfem rmtamleﬂza!tfrmmctmpetaﬂﬂrdaas an

3 bel
asg Ras ﬂrmgaﬁ%rtﬁmey %Shﬂ‘ﬁf a’:k%% %eg. = Conver% n%n el ow a

whi ch a side 42 of upper toward -

3Fecdrope, o5 frichlarps

12. Al 't er nabzv@thandle d&OIaﬁ aﬁewrdiib %ﬂ&ﬂ&ﬁm&&f@ﬂ@f&ﬂ%ﬁ@“@ﬁd

However,

B8 E e Frlfisotieron (1 RS Shatad SILVAE dph ateR be

descrlbed abovezehagtmhecaﬂWmmmhyandmdnnﬁknonpmeﬂﬁnﬂéﬁwmth any of or a
- mixture of isopropanol, ethanol and methylene chlorlde.

15

20

- 25

30

Separator chamber 14 has an upper portion 26 that
converges upwardly as an opening 28 leading to a riser
tube 30. The riser tube has a 'fluid-exit channel 32 and an
air lock-preventing vent 34. Fluid-exit channel 32 is
situated at a height below an upper edge 35 of weir 18.
Vent 34 is located at a helght above fluid-exit channel 32.

Overflow channel 20 has an outlet. 36 that has an upper
edge 38. Preferably, upper edge 38 is below a point 40 at
which a side 42_of upper portion 26 begins converging
toward riser tube 30. Side 42 is the side of upper portion
26 closest to tank 12. Alternatively, the point at which
side 42 begins converging toward riser tube 30 could
coincide with upper edge 38, as shown in'Figure 7. However,
the preferred embodiment of this" aspect of the apparatus,
described above, has the advantage of reducing turbulence
in the area of V-shaped opening 28 and thus promotes better

- separation of the less dense liquid component and the more

35

dense liquid component.

The configuration of separator chamber 14 prov;des for
rapid separation of the fluid stream entering chamber 14
into an upper layer of the less dense liquid and a lower

thane oty Dsppropanel tandAnk
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30 in the area of V-shaped opening 28 and thus pronotes better separation ¥
_of the less dense li quid conponent and the nore dense |iquid component. The
%onflguratlon of separator chanber 14 provides for rapid separation of the
fluid streanlenterrng chanber 14 35 into an upper |ayer of the | ess dense
Irqurd and a | ower -7- layer of the nore dense liquid, and provides for
s;rrctron in cross-sectional area Qf 4 he upper as conpared with the |ower
Iayer Riser tube 30. t.9 which the conver g openln Ieads rovi des for
facile renovdRrYsr Ofe é%ﬂmﬂ°q%a %ﬁrﬁﬁgéii] § R Y f
is relativel irsdss-Bettiomal alrda o ytwarraiﬁpammtccsﬁpax&a afitrghem | |
provrde a | ayer several ut A td ) dee I, riser tube
30. Contam né‘r?[ i \ﬁraé'rﬁﬁfed%ﬁﬁ(t oa%'é"f J@uﬁqua e%‘f TSt gpPend
| nsol ubl e parliead,ﬁ.atperqmtdefa ﬁd:atfaq;l.lm removE nexf Bhe h.tppemt,ﬁayemmmnmant
is also remp d%gg anels 34 4HE%?¥¥ M&hf
havi ng an upper 1 p ltﬁrglat 2 hel g% tIdr gr% ow]‘gxrt c'ﬁa nne

The hei ght diff F&latdy eﬁﬁlﬁ- famounta mf @OQE%W-QW Ipielek fRROVIEIQ) Ay | ty of
the |iquids 'l'&wr\/%véxfal fidicHd® @bsut e 'égﬁ@ﬁdéﬂé:é) cué% B rigdLer

and a hal ogenated sol vent .such as a quoro b is_mnimally
about one hal +( 1 Contaminatte As é)QWr Qﬁﬁ? throu ugh'
partitions hwm@lﬁmnﬂeez.G lmtsmlmhmd) ]é&i:eimhtfté}ﬂ ﬂi&)h‘:hﬁﬂber 50.

Pr ef er abl lod ed. in e
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preferably ha&i¢1nhaqmaﬁn3ﬁh 52 so that |oss of treated qurd contarned

therein, into ail il Unidgtl e e A Gl hakriol e iitlr Ay hOWN
e

in.-the drawing, t confrguratron of t par at us prevents S nt apor
%%t is at a height slightly below exit channel 32. The

helght difference depends, for example, upon the specific

15 gravity of the liquids involved. If, for instance, the
immiscible liquids are water and a halogenated solvent such
as a fluorocarbon, upper lip 46 is minimally about one half
inch (1.3 centimeter) below exit channel 32. Weir 44
partitions holding chamber 16 into a subchamber 48 and a

20 subchamber 50. Preferably, an upper part 51 of weir 4l is

"~ sloped in the direction of subchamber 50 in order to -
provide good sweeping action. Holding chamber 16 preferably
has a top portion 52 so that loss of treated fluid contained
therein, into air surrounding holding chamber 16 is

25 prevented. As shown in the drawing, the configuratioh of

' the apparatus prevents solvent vapor loss except in the
vicinity of tank 12. Loss of vapors of the more dense
‘solvent is negligible through vent 34 since the aperture of

| oss except

the vent is relatively small and since the less dense liquid
‘30 component is situated between the more densé liquid
component and vent 34. | '
Referring to Figure 5, a bottom port;on 53 a side
portion 54, a side portion 56 (each of apparatus 10) and a
 lower end 58 of a wall 60 form an underflow channel 62.
'35 Wall 60 divides separator chamber 14 from holding_éhamber
16.



Y nity of tank 12. Loss of vapors of the nore dense solvent is negligible
hﬁé gh vent 34 since the aperture of. the vent is relatively srall and
s\\nce the | ess dense |liquid 30 conmponent is situated between the nore dense

liquid conponent and vent 34. Referring to Figure 5, a bottom'portion 53, a .
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should be used. Aé%errlng to Figures 3 and 4, another_pxeferred
embodiment of,an-apparatus'7h is provided that is
15 characterized'by-thé presence 6f two SepafatOr chambers..
Whether this apparatus or the one Just described is used to
remove contaminants, depends upon factors such as the. ease
of separatlng_the less dense liquid component_from the more
dense liquid component. For example, if separation is not
20 too difficult, the apparatus of Figures 1 and 2 is
~ satisfactory. However,-ﬁhere the separation is difficult,
'then-the apparatus of Figures 3 -and 4 should be used. 1In
situations where extremely difficult liquid saparatién is
involved, an apparatus in accordance with the present
25 invention could have three or more separator chambers.
- Apparatus 74 has a tank.76,,a separator chamber 78,
and a holding chamber 80 that are identical to tank 12,
separator chamber 14 and holdiﬁg chamber 16, described
above, except that subchamber 82 of holding chamber 80
30 serves as an overflow channel. Overflow channel 82 has an
outlet 84 that is located at a height below outlet 86 of
overflow channel 88. - :
In addition to tank 76, separator chamber 78 and
holding chambexr 80, apparatus 74 includes separator chamber
35 89 and holding chamber 90. Separator chamber 89 has an



apparatus in accordance with the present 25 invention could have three of
Wnore separator chanbers. Apparatus 74 has a tank 76, a separator chamber
78, and a hol ding chanber 80 that are identical to tank 12, separator
chanber 14 and hol di ng ‘chanber 16, .descri bed above, except that subchanber
82~of hol di ng chanber 80 30 serves as gn-overflom/channel Over fl1 ow channel
g% has an outlet 84 t K] % at _a hei ght belom/o % ﬁG of .overfl ow
channel 88. YRAPSHIPPF ﬁ°?o %aﬁﬁa 6°°§¥ﬁ595?0gncﬁ3nﬂgwa7 IndhSPEPAGY |
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converges in an upwar convergi ng to a riSer tube
94. Riser tuget928hasEuztlghaneglt9§h3ﬁnéutget§ﬁda&naahelsb@kbpﬂeveﬁpung
vent 98. E5'ﬁ ﬁéénmfb Qéoléfshtuéiﬁdléb Yehghbgbeloworataguarea | i p 100

of a weir Zp Is | ocated at a helght above exit channel 96.
'Preferably, BﬁlngerBHSeeEGE chaphetePC34 of overfl ow channel 82 is bel ow

a point 106 at MhPQBfér&bdy 168 @ phﬁpeﬁgﬁoubwobf9buh&gtnshC@Evewgmﬁgow

t d b 108 th d t I nb
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ri ser tube 9ﬁppen|porbmnn|§é heghnsppenveﬁgengotowamdtMesesryUbawﬁhway as
shown in Ebg§£§e7168r Fh QPB§§%tHioQEsE' Q' BO18i8 amﬁ% the

preferred™é rment o aspect t he appa atus as the advant age
of reduci ng AkEptnasively. tﬁbeapeanefaeowhéﬁglﬁgdepéﬁﬁneegzn&nGOPW@§91ng

pronot es bet t8ag@P2idbirOtuBk blecbald ¢8ane ildedwitnc ! Ridgend one ifor e

dense |iquid conmponent. As can be under fro r
d the very same way as sﬂoﬂ% i%p%ggureWHt = a Vea%%%%éé%g‘%

Figures 1 and 2. However, the preferred embodiment of this

S|tuat|ons wher e extrenely difficult liquid separation is involved, an "gj

15 aspect of the apparatus has the advantage of reducing
turbulence in the area of converging opening 92 and thus
promotes better separation of the less dense liquid
component and the more dense liquid component.

As can be understood from the above descrzptlon.

20 separator_chamber 89 has the same configuration as .
separator chamber 14 of the earlier described embodiment.
Thus, separator chamber 89 provides the advantages |
described above such as rapid separation of the liquid
stream of an upper and a lower layer. _ '

25 Holding ¢hamber 90 has therein a partition 110 having
an upper lip 112 that is at a height slightly below exit
channel 96. The relative height of upper lip 112 and exit
channel 96 is the :same as that described above for upper
lip 46 and exit channel 32. As can be seen from this

30 description, the apparatus has been provided with a
configuration that provides for a downstream flow of the
fluid stream exiting tank 76. Specifically, a fluid-exit
channel 113 of separator chamber 78 is below an upper edge
114 of weir 115 of tank 76, upper lip 100 of weir 102 is

35 slightly below exit channel 113, exit channel 96 is below
upper lip 100, and upper lip 112 is slightly below exit



war at or chanmber 89 has the same configuration as separator chanmber 14

the earlier described enbodi nent. Thus, separator chanber 89-‘provides
advant ages descri bed above such as rapid separation of the |liquid

stream of an upper and a | ower |ayer. 25 Hol di ng chanber 90 has -

therein a partition 110 having an upper lip 112 that is at a height

slightly below exit channel 96. The~-rppative hei ght of upper lip 112 and o

exit channel . .96 is the sang as that_gdescr.i bed e for upper.lip.46 and ars

exit channel€ }?Zm%s %i'n RePYFHHIN Shagn €¥ has o3 ?RELebp8fat us has

been provi dethat tis daated uatata dreldiat Ihebow destiot 86 dofinsveefbowl ow of

the fluid std e‘ﬁm ng tank 76. Specifically, a fluid-exit channel 113
of separ at or & r%fe(réém i s bel ow an upper. edge 114 of weir 115 of tank 76,

~upper” lip 100 of Eﬁn‘tl@ﬁmibl@&ﬁlhtgldilygb@lhmnbeni90cdéwﬁde81¢ﬁambert90
channel 96 i L drdént S I ghil V. w exit
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located at Parh ght8 IRE PRk ign 8361%f1%vlé¥¢fwléh‘én§%¢989 1Paﬂl¢t ion 110
of hol di ng Wl&pd&vsmo@mﬁnQMEnntﬂow ”&@éﬁ\BEf*tQélG and -

subconpartnent 117 n.upper part 118, of t ferablLy sl oped
in the di recﬁqﬁlfrﬁﬁbﬁﬁﬂﬁp%r IR (RoLLion c?ﬁ?r’ﬁ%?k%gp @P&r86iy has a
top porti on thihtferd filuwelhdrntomainsd ﬂieteﬂtjadtélairl amrﬁ:'amndﬂngherel ninto

air Surr o %%mq 9‘9 %ecﬁen? {ééﬁ%:{&&) ?‘gﬁ{’ or?vgpo;_ﬁ of the

nor e dense 17 onent. ar e ‘Subjec ossTnto t oundrng air
only in the marg rﬂqqse)flxca-:ﬂ@ Tenprient | axe t sulFject ct@, Lassointen pbeti on

120, a side fitdutiailid afr SSriihy PO 108 %,{f@fl‘bgftg,mapgt us 74),. and 15
a lower end 126 of wal | 128 florm an_underf]l ow channel 130,
: Referring to Figure 6, a bottom portlon 120, a side
' portion 122, a side portion 124 (each of apparatus 74), and
15 a lower end 126 of é wall 128 form an underflow channel 130.
wall 128 divides.separator'chamber'89ffrom holding chember
90. The cross-sectional area of underflow channel 130 is
-sufficiently greater than the cross-sectional area of
outlet 84 of overflow channel 82 so that pressure build-up
20 is avoided in the event of a surge of fluid through
apparatus 74. _ . -
Preferably. apparatus 74 includes a pump 134 for
returning treated fluid from subcompartment 117 to tank 76.
Pump 134 communicates with subcompartment 117 and tank 76
25 through line 136, which exits in sparger 138. Preferably,
line 136 further includes a filter 140 for removing any
unseparated insoluble contaminants from the treated fluid
prior to recycling to tank 76. Filter 140 is conveniently
located between pump 134 and sparger 138.

30 A process for treating a fluid comprising a less dense
'liquid component and a more dense liquid component, and
using the apparatus of Figures 1 and 2, will now be -
described. The liquid components are substantially
immiscible in each other, and the less dense component is

35 present as a contaminant. .

In the first essent1al step of the process, the fluld
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Wal | 128 divides separator chanmber 89 from hol di ng chanber 90. The
cross-sectional rarea of underflow channel 130 is sufficiently greater tha
Kthe cross-sectional area of outlet 84 of overflow channel -82 so that
pressure build-up 20 is avoided in the event of a surge of fluid through
apparatus 74. Preferably, apparatus 74 includes a punp 134 for returning
treated fluid fromsubconpartnment 133 e tank 76. Punp 134 conmmuni cates

wt h subconpar t ent 7 angd tank 76 25 through |ine - ' j.ts in
spar ger 138."5Pragﬁ'§’?”u FO 5y PYE Wep'sf)‘_nclqﬁldetgleea%%%tt \g}y%%?&r
- renovi ng anstepserheatless denasldqudd somponent’ dannemevied: fingn fthe d-
prior to regyald i 76 pelidviall ik Adhy AR BY THanhd1AGHELEIREL Ween
punp 134 an spfgrigé}r &f@l@o _R _ vfg'prlocess for t;ﬁeyat_i ng a flﬁiigg conpri sing
a less densevierddioy démpdskfromeovenfday shannel AR dndshplardlvand using
the appar &t tonflerdidiy Spehididfl 28 a4 ld riuiile ofesiiidiecthel herdrflow
conponents are supbstantigl].y 1 mm sm% J qieach ot her 1 and t Ihes dense
conponent i SiSBLG & FRRIALY SFRARALRG AN, SRR LSRR P FPBr
t he process ddnse fliguid and =llowead Yaydr @f ciles maaie deéhsd rlidueldext
essential step, .the |es e L«QWl dacong '
overflow i (f(ﬂ%d.as %erFDe\FZﬂlq:l ?%%%%&%@%ﬁ? r%%égvééﬂnoéé% qui d
from overf| endlawest layens daummlficated dhal gthe) upRer AV &8 a resul t
of Whi Ch NG dBEGLIdeuN 1] b st deiftl Kt 1o G © dnit P BIEREIP AndsliRés Of
the less dense liquid and a lower layer of the nore dense |iqujd .czlnd as a
result of wHassing amuRRer PRGN PE Hhe playrered 9 1‘?‘&3’&@-‘* S0
| ocat ed t hathq;p@(iﬁ Bfanrieé] ¥prestricted in cross-sectional area.
Renoval then invalve sin n upper, portion of the.layered overfl ow
li-qui d t hrough exditt t@}éﬁﬁar%?_atep, a lé)wer portion of e ayerec&
overflow liquid is passed from separator chamber 14 into
15 holding chamber 16. The lower portion is passed through
underflow channel .62 into subchamber 48. 1In the f_ou'rth
essential step, the underflow liquid is allowed to flow
over weir Lk into subchamber 50 to provide a purified
overflow liquid. ' _ _
20 Preferably, the process further includes the step of
recycling the purified overflow liquid from subchamber 50
to tank 12 via sparger -70. - When the process includes .
recycling, it is preferable to filter the recycled liquid.
A process using the apparatus shown in Figures 3 and
25 4 will now be described. ' This process includes the -
essential steps described above and the following additional
steps. In this process, some of the less dense liquid is
" not removed in separator chamber. 78. In the first
additional essential step of the process of this
30 embodiment, there is removed any unseparated less dense
liquid from the purified overflow liquid. Removal is
achieved by channelling the purified overflow liquid from
subchamber 82, which’ se'i:ve's. a_s overflow channel 82, into
the converging opening 92 of separator chamber 89. As a
35 result, the purified overflow liquid is rapidly separated
into an upper layer of the remaining less dense liquid and
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Jr{he third step, a lower portion of the |ayered overflow.liquird i § passed
'/Jv separator chanber 14 into 15 hol di ng chanber. 16. The | ower portion is
pédsged t hrough underfl ow channel 62 into subchanber 48. In the fourth v
eSsential step, the underflow liquid is allowed to flow over weir 44 into
subchanber 50 to provide a purified overflow liquid. 20 . Preferably,

the process further includes the stepl2f=recycling the purified overflow 4 :

liquid fromsu ' 'k%%g vj a§ 984 1 40. the Rr -t
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the follow ng additional steps. I the | ess_dense

he foll ( _ n.this pyocess, sgme of

liquid is nofeFEMRRRY RRedepaREMBYALnERER 1PYRIVER PRESEPASARAHBPEFonal
essenti al 5t§@tﬂioﬁh@fpth66$ayefedhipuﬁﬂftéﬂodbetﬁlowtmiqaiﬁsthfﬂughd_any
unsepar at ed eSﬁ-dﬁnse iiggrd fromthe purified overflow liquid. Renoval is
achi eved by Hhhn® ??ﬂﬁ the“purified overflow liquid from subchanmber 82,
whi ch serves as o¥erthewnektnaddigonait esseptisiystgbngaopemwesgportdrn

separ.at or Chéfbg%e8%?%é§eé.3 ukf Ybh olBerPBW LigHiaY sl baWseld ¥rdm S

and 15" acpauatoraghanber AR 4bte EURSSTPRFRENT ALSoOIaBOROBS.I . t he
ey FSCIOS ARk 0L maadpuoriastl 15 Pasatt kot s ionoc
passi ng an uﬁB%Pngfpg?PronIBftﬁﬁe%ﬁﬁﬁgrQgégSEPPFﬁggé%ﬁgpﬁﬁ I%‘%ﬁ¥3§?ﬁ%ough
exi t channel p@fifiedt tndeefloadliguddal seaddnwed tst Elowaovexrcuppert i on of
the layered’l?ﬂriihegfoﬁgggkefbhiiibdih%opgﬁﬁEQMBEQQhent'117 to provide

a more purified overflow liquid.. _ j '

5 - Preferably, this process further includes the step of
recycling the overflow liquid from subcompartment 117 to
tank 76, via sparger 138. ,When the process in¢;udes_the
step of recycling, it preferably includes the step of
filtering the recycled liQuid to'remove any.particulate

20 matter therefrom. ' _

Work pieées that have been cleaned by immersion in
the cleaning solvent of tank 12 or 76 may be transferred to
a vapor degreaser for final cleaning. The vapor degreaser
may range from a simple vapor degreaéer to a multi-stage

25 liquid-liquid-vapor degreaser with ultrasonics; The
combination of equipment provided for cleaning by immersion
in a solvent followed by -vapor épray treatment is |
particula:ly useful for'the removal of water-based cutting
oils and water films from metal, glass and plastic

30 substrates. . .

' The apparatus is conveniently cpnstructed of metal.
Suitably, each riser tube is provided with a glass window
so that the level of the interface between the upper and
lower laye:s'may_be observed; Conveniently, the cross-

35 sectional area of an ﬁnde:flow_éhannel is éf leaSt_about
twice as great as the cross-sectional area of an outlet of



.separ at or "chanber 89 into subconpartnment 116 of hol ding 10 chanber 90. "Th
.l ower portion i's passed through underflow channel 130. |In the final
vaddi tional, essential step, the purified underflow liquid is allowed to

fl ow over upper lip 112 of partition 110 into subcompartnment 117 to provid

.a nore purified overflow liquid. 15 Preferably, this process further

i-Atl udes the step of recycling the evE3f+ow |iquid from subconpartnent 117

totank 76, M ; . pyocess includes the step of IR
recycling, i%%r@%%ﬁ%ﬁ%%%&%ﬁ%ﬁb of filtering the recycled liquid
to renove any parkn cthis dbsclesuxe. (Hhexe rim shewn pdcessenbiabbye been
cl eaned by |48%E511584 | Shifetwd G fdrSed Vatbo@imérek df e 7tnv@ytieén.
transferred to a vapqr degreaser for fi nai_lbecl eani ng. The é/ggglr’ deg;__easer
may range f rbmis StAPe WIHRFSERYA cthat ARYPREIRR AR le ot .
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equi prent provided for cleani by, | meg s] in ‘yen apor
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cutting oil shawel beerrbfiefity imenmtioned, for spurpogeppfisiliugbratbonrsates.
The apparatus is conveniently constructed of nmetal. Suitably, each riser
tube is provided with a glass wi ndow so that the I evel of the interface
between the upper and | ower | ayers may be observed. Conveniently, the

. cross- 35 sectional area of an underflow channel is at |east about tw ce as
-great as the cross-sectional area of an outlet of -13- the upstream
overflow channel. In this disclosure, there is shown and essentially
described only two preferred enbodi nents of the invention. It is-to be
understood that the invention is capabl e of o




yications or changes within the scope of the inventive concept

pssed herein. Several changes or nodifications have been bri

6ned for purpose of illustration. -14 - CLA parat f.or
gting liquid mxtures of a | ess dense |iquid corrpone gidense

i qui d conponent, the conponents being,substanti all w '

other, and the | ess dense conponent D l‘ng present as anm*aft, 5 such g~

apparatus including a tank, a separ%ﬁarﬂ)er provi ded with an exit ‘i.,;

channel, a weir separating the tank he separator :‘chanber, and a
hol di ng chanber flar hmmmwe fiben dereatuime dduiad tmmtsm a:tfcan béss he

:ﬁtsz gepls(rasf@sg&b@% %? j@?econﬁbcharﬁe?%g bﬁh‘%%) ’?‘gﬂfﬁg

wei r havi ng ;;hqmmpqnqsl%aaeary aﬁu%mfgtm .ng%;c%%wrseﬁ%fﬂémhero
channel ; the ap@ahd Vedd dife RRInD rwzwluaduq\nﬁfh@éhwwra REGr ¢ ik dNRE ,

converges toward an opening.l e d ri.ser_tube the I| ui.d- eX|t 15
channel 5 HPE%QQ&% "r%"q}ﬂsrﬁ a“ﬂ% 13 RERARALIT bei ng

si t uat ed at priwlghid Mmahexippmhaa'dgﬂofa s;mxrtsaepami:ng athe)vearikow
channel down I :f:ﬁgm! t wth _
sai d_separ at(?%r W%ﬁ%’t and r%é&s%%@a or %Pn%er bei ng 20
in liquid comtﬂlcm me \ﬁqrtsemmmpqmn%mPaﬁw ef | therlesannel
the cross- Se@én%f@'coarop%éﬁt Vﬁiiéz*bﬁ%rﬂfelﬂ{&mdit?{h hehGHINSS -IS&pAg onal area

of the outlet, sald wer,  channel exten |ng froms e to side at_ the bottom

of the appd parEitiensd digtemd fdesh 9% ank 3 ARFO
wal | dividi nqbysa @wﬁp&:&ﬂwﬂaﬂnj mzsauadrm drhaupgernikip that is

_ Apparatus ac 53‘.0 ?’%&ﬁ?‘h s;%n%hét&g éfcid‘ éﬁeé Sstit %’Pa\ﬂﬁ@fi atfgcgé}garator

separ at or

chamber belng prov1ded with an upper portlon that converges
toward an opening leading to a riser tube, the liquid-exit

15 channel and an:air lock-preventing vent, the liquid-exit -
channel being situated at a height below the upper edge of
said tank weir; an overflow channel downstream of said tank
weir being in-liquid communication with said separator
chamber through an outlet and the separator chamber being

20 in liquid communication with said first subchamber through
a lower channel the cross-sectional area of which is
greater than the cross-sectional area of the outlet, said
lower channel extending from side to side at the bottom of ‘
the apparatus and being defined at the top by the lower

25 edge of a wall dividing said separator_chamber from said
holding chamber. | ' '

2. Apparatus according to claim 1, wherein there is
provided a second separator chamber having an upper portion
that converges in an opening leading to a second riser tube,

30 said second riser tube having a second liquid-exit channel
and a second air-lock-preventing vent, said second liqﬁid—
exit channel being situated at a height below the upper
lip of said chamber-partitioning weir, and a second
holding chamber having.thefein a sécond<ﬂnmber-partitioning
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. t hat converges in an opening leading to a second r m“lmnml d secgn
ri ser tube having a second |iquid-exit channel an “m i
| ock-preventing vent, said second |iquid- exit chamne bei g Sitlated at &

.second holdlng chanber havi ng. therein a second chanber -

Sreond | e sl s b alorters gedl

hei ght bel ow the upper l'ip of- - said_cjwnper-partitioning weir, and a
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 second subdepARater chamber heing dositirnet bewesmg %Bdallseb‘sm%ll%verf | ow

of paid first overfl ow channe hannel bei ng provi ded

from side thPX3ing shankeran rﬁ?ﬂ‘ #Crdwer end of
a wal | di vikbIdirapichasand mrﬁmn¢mmmmoﬁltheeem hol di ng

chanber, 08 e 0 AN er
t han the c?bés][s&ls& t ?{;&%"Car ea jfr?é ?% %fgféarl%fsecgoﬂrﬁ&g%/gg??&f%
channel .18.an qﬂppbeiatttsaiacmrkhmed) a:ﬂ: aa n'hle..lght Zeldwrsaid optheti s
provided i rb n% v?eéﬁ'é éeiﬂuéﬁ’dfé @tﬂn&aiojwélfecé’ﬂgnnel

subchanber e second su anber t he second '
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bet ween saiabﬁ&mwdom&name Yower ABRAT &f US vasrprdiwmi@gaﬁm@recedl ng
claim 25 where|41 t he or ea%f | di n chanbgé has a t0$+<80rtl nd an '

upper part ICLDE PHITITHer 234, seconq afber |

15 the cross-sectional area of sai ower channel being greater
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than the cross-sectional area of said outlet of sald second
overflow channel. ' ' .
' 3. Apparatus according to claim 1 or 2, wherein a
pump is provided in a'line connected to return liquid from
20 said second subchamber of the holding chamber or the
second subchamber of the second holding chamber to said tank,
filter means being situated 1n sazd line between said pump
and said tank. ' '
4. Apparatus according to any preceding claim,
25 wherein the or each holding chamber has a top portion and an
upper part of said weir therein is sloped in the dlrectlon
. to widen the top of sald first subchamber.
5. A process of treatlng a liquid comprising a less
dense liquid component and a more dense liquid component, the
30 components being substantially immiscible in each other, and
the less dense component being present as a contaminant, said
process comprising the steps of overflowing said liquid
from the tank of the epparatus of claim'1 oﬁer said weir,
removing from the overfiow liquid at least a portion of said
35 less dense liquid component by (a) channelling said overflow
liquid from said overflow channel into the converging upper
portion of the separator chamber whereby (1) said overflow
liquid is separated into an upper layer of the less dense
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liquid in t% J% r |s$1lg chanber whi ch comprises said nmore dense |iquid
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comprlses said more dense liquid and any unseparated less
dense liquld, at least a portion of said any unseparated
less dense liquid by (a) channelling said liquid from said
second subchamber; which serves as a second overflow channel,
20 into bn»opensaghe# the second separator chamber, whereby (1)
said liquid is rapidly separated into an upper 1ayer of said
less dense liquid and a lower layer of a more dense llquld
and (2) the upper layer is restricted in cross-sectional area,
and (b) then passing an upper portion of the layered liquid
25 through the second less dense llquld—GXlt channel- passing
a lower portion of the layered liquid from said second
separator chamber into seid second holding chamber; and
flowing the liquid over said second chamber-partltlonlng
weir into said second subcompartment to provide a purlfled
30 overflow llquld :
7. . A process accordlng to claim 5 or 6, wherein
liquid is filtered while being recycled from said second
subchamber to said tank.
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srestricted in cross-sectional area, and (b) then &E‘ H“Em portf-o
of the layered "liquid 25 t hrough the second Ies Isd-exit

channel ; passing a'lower portion of the |ayered |IC]UI d fromsaid second
se’parator chanber into said second holX? my chanber; and flowing the liquid
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to provide a purifje overtlow |1 rocess according to claimb5.

or 6, wher A%5FaNgRA £9 OBeTRLSs eﬂmﬁ%‘cw% aeJereinbetore a‘?GS%E%]a‘H@

subchanber vitlsatekdretice to-dnd & iYDpserdtediDi tHeaid
construct ed, and. arranged to operate substantially as hereinbefore descri bed

with refer&ﬁ %‘nd as illustrated in the acconpanying draw ngs. 5 9.
- A processs of tr @.tl A fprocess sf ateatiyg aflind esulbstaneiakblgrabed wit h

reference 4o tGIACAIP HWLNY% SRV {\dF reference to the accompanying

draw:.ngs .




