2 char actewzed in that the oblique caps (12;112) extend to above the

wat er glevel (11). 6.—S 1, .

characterized in that the oblique caps (12;112) are fitted§

horizontal 5 intervals Z of:2 to 8 cm preferably about 6 cm @y 3‘ =l

Settling device (2) accord| ng to one of the precedi ng cl ai ns, ,‘.;,,

characterized i NP t he oblw omnmzd'nmt ed at Nggngl e

of 30 to 800tothe horlzontal efe U&[ angl e of SS%W

65[err] PLICATIO) 5 'mﬁtEA ®h

?22{°f Y!I)Elnﬁilﬂﬁ:%w Clhsilficiffon ; cha aca Qi i.ﬁd..tmt»m&t hantrﬁmtlithl I[ que}wgmtmzm
anje i N} @qgss-secti on, e angle [err et ween

t he | eds ?ﬁﬂ% vV’ be| ng aqu 1300 x u%mmmm«mm[entmw(mom

prefergbly apbout 110 tO Lzulerrj 9. Purltlér tor T or

exanpl ¢ (21} Internationad Appiication Nymbeesr Obi WQWIWM&M pfes ECkz. A AZ, BB BG-BR BY

conpri §iBPruerna a reg r (3 5! lgh

chanberf, flonal Filog Detg: settl | ng w%%ga 2) o_‘:« A mtz.m:hﬂ Rg;f;‘él"gg

pr ecedijn cl ai ns, whi ch | s i ttedEy ‘@h VN

pr sce <ﬂ>%;g,gw a_degassh s ttg  Whictly et

20 settling device ? and ¢h | s (&8 pK.EBSpHJ’m.GB(ﬂk. , LU,

intoaflrst elatlvely gas- rlch COo artrment SE), OAPI patent (BF, BJ, CF, CG, C1, CM,

second, 'g‘%ﬁ“‘%ﬁg’ ﬁ%& bnt ;@7 MHE‘SNTDTG’

corrpar_trrents elnglnter I nke at the t side of the

partit il G@ lorand the degassi ng chanber (‘}’ﬂb&l}vﬂn here 25

pr ovi de&' m&"’&wm‘ ¢ gas e ippmarionglseagch report.
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(74) Agent: DE BRUIN, Leendert, C.; Nederlandsch Octrooibu-
reau, Scheveningseweg 82, P.O. Box 29720, NL-2502 LS
The Hague (NL).

(54) Title: SETTLING DEVICE FOR A FLUID CONTAINING LIQUID, GAS AND PARTICULATE MATERIAL, AS WELL AS A
CLEANING DEVICE PROVIDED HEREWITH AND A METHOD FOR CLEANING WASTE WATER

(57) Abstract

The present invention relates to
a settling device (2) for a fluid con-
taining liquid, gas and particulate ma-
terial. ‘The device (2) comprises liquid-
discharge means (15) fitted close to
the water level of the fluid and sup-
ply means for supplying the fluid at
the bottom of the settling chamber. In
the settling chamber one or more caps
{12) are disposed with their longitudi-
nal axis at an angle to the water level,
such that fluid supplied at the bottom
of the settling chamber flows obliquely
up, forced along the bottom of the at
least one cap. Whilst gas bubbles con-
tained therein collect in the ridge (17)
of the at least one cap. The gas col-
lected in the ridge of the at least one cap
is trapped by means of gas-discharge
means (18) beneath the water level of
the fluid. Preferably, use is made of a
row containing a multiplicity of caps
{12) which are disposed in oblique,
overlapping and paralle] arrangement.
The caps (12) can be fitted at an an-
gle of 60° relative to the water level
and preferably have a mutual interval
of about 6 cm. The invention further

relam:oawriﬁermdadwlﬂusenlhgdeviceofﬂﬁshndmdmamﬂnodfcr&eamobicmmﬁadonofwmwmmlngueﬂmg

device or purifier according to the invention.




conpartment (6) being linked to the fernentation chanber and

t he gas-.poor,

second conpartnent (7) opening.out inta the

bottdm of Yhe settling chanber of the settling device (2),

and 30 - separating nmeans (4) fitted between the reaction chanber
(3) and the settling chanber of the settling device (2

whi ch. WO 96/i3217%separ at i ng neans (4) trap gas bubbles ri ?FF@"-P%’P“)E#%
reaetion chanber (3) and discharge themto the first

conpartnent (6)

particles 35
reaction

Short titlegnanher (3). 10. Purifier according to

Caim7, in which Seetkiogalenicerfonenfiuid containipgniauid, geg i al | y
horizontally fitte ggt)%uigﬁs nhteriald) as WehE s a cleaning device provided here-

3 gas caps (19,
somewhat with thei "iEdaP8% &F
bet ween thesbottom ends of the adjacent gas caps (19,30) to

particles depopid&intidnt e settling chamber to be conducted 5 back to the
reactii on chanber 37.

At

11. Purifier according to. claim9 or 10,

whi ch the collecting cap (17;117) is arranged with one of its ends
extendi ng i nt o the The preésemts Snvaptidrarbbates o, a settling device for offlyid

settling devi Cﬁoﬂnﬂﬂ{é §ifilia2Ga8! dlaNfardtcPate HatbfRl, comprising:

10

15

20

25

30

- a settling chamber which is to be filled with this fluid and in
' which there is fitted, for the trapping of gas bubbles, at least

one cap having a ridge situated opposite a downwardly directed
open side,

- liquid-discharge means fitted close to the water level of the
fluid,

- supply means for supplying the fluid at the bottom of the
settling chamber, and

- gas-discharge means for discharging from the settling chamber ges
which has been trapped beneath the cap.

A settling device of this kind is known from EP-A1-0,244,029 and
EP-A1-0,193,999. These publications describe caps which are fitted
horizontally in overlapping connection and which are fitted to limit
the top edge of a fermentation chamber so as to form a settling
chamber above it. The caps trap gas bubbles rising from the fermenta-
tion chamber, whilst transfer of remaining fluid in the upward di-
rection between the caps is permitted. The trapping of gas bubbles
ensures that the fluid in the settling chamber is relatively still
relative i:o the fluid in the fermentation chamber, the latter fluid
being in a state of motion as a result of the rising gas bubbles. The
fact that the fluid present in the settling chamber is relatively
still means that particles which are present therein and have been
carried along from the fermentation chamber are able to settle, these
particles being able to fall back between the caps to the fermentation
chamber. The settling devices known from these publications have the
drawback, however, that, when major turbulences occur, bubbles can
easily be passed between the caps and then make their way into the
settling chamber, thereby having an adverse effect upon the settling
in the settling chamber. Smaller gas bubbles, in particular, will slip

are disposeds|de by side apnd so that they overlap
, § 1 ?ﬂ‘&f’zt‘ﬁﬁ%"’%ﬂa vertical gap (20)

of the gas-céllecting chamber (5) and conduct
deposited in the settling chanber back to the

enabl e t he

in



10 claims 8. respectively 9-11 for the anaer obi ¢ purification of waste

wat er . 13. Use of a settling device according to one or nore of

t he claims 1-8 for the separation of a fluid containing |iquid, gas and
particulate material, in which the particulate material conprises 15
lighter, floa rticles. WO 96/ 32177

PCT/ NL96/ 0015?‘?&?”% _ 4 PCINIS6/DR15¢ he
caps, close to the ridges, is provided with gas inlets havi ng, for
exanpl e, inverted funnel-like elenments. Acfording to anot her enbodi ment

of sinple desi Q;ﬂrodgﬂ?e ?ﬂ; %?‘?Jz%:]t&gﬁ F%asns can com prise a collecting

cap extendi ng essenti a / t'hrough the 5 ridges. Such a

col l ecting cap, whiti§ FefcEha RECSSHE | iguentdgpdis; ninter gldpmdomlininate

wi || generally thawbovenentidned dvadbdekihan t he obli quely fitted caps. An .
advant age of a hori dj i ' or_collecting cap
Is, inter alia. t ha?l%%lglm(%x ?ég%lngp%gg%g&tgo%egw& :é%tt'or@rogg% &an

I p ,
si mul t aneoud? y sebtdiag f%?%%é“s‘ﬁ’éﬁ%rﬁsf’fﬂﬁ'%n@%aﬂ'%ﬂp& ineteniphcanfbe he
obli que caps i mepdratédt bhchghathaghde. tofh6r €hd seltling devibs ldl NhusapswWhi ch

Creehar et obahiEebd 9158 4 1tk bl £ Blrescu eSSl Bt 2"
: preferably, gas.
This object is achieved according to the invention by the fact
10 that the at least one cap is disposed with its longitudinal axis at an
angle to the water level, such that fluid supplied at the bottom of
the settling chamber flows cobliquely up, forced along the bottom of
the at least one cap, whilst gas bubbles contained therein collect in
the ridge of the at least one cap, and by the fact that the gas-dis-
15 charge means trap below the water level the gas collected in the ridge
of the at least one cap.

Since fluid is supplied at the bottom of the settling chamber and
liquid is discharged at the top of the settling chamber, an upward
flow of fluid will be generated in the settling chamber. The obliquely

20 placed caps ensure that this upward flow follows an oblique course.
During this oblique upward flow of fluid, the gas bubbles present
therein will rise, as a result of their climbing capacity, more steep-
ly than the rest of the fluid and will finally come into contact with
the obliqguely placed cap. The obliquely placed cap subsequently

25 permits a further upward gas flow in the direction of the ridge of the
cap. As the fluid flows obliquely upward, the gas bubbles contained

" therein are thus collected in the ridge of the cap. By trapping the
gas collected in the ridge of the cap below the water level, this gas
is prevented from setting in motion the fluid at the water level. The

30 fluid at the top of the settling chamber will then be in a relatively
still state, so that particles still contained in the fluid are
deposited here more easily. By an obligquely placed cap should here be
understood a body whose longitudinal axis, for the purpose of the
oblique placement, runs at an angle to the water level (or horizontal}

35 and whose bottoin side, viewed in a direction perpendicular to the
longitudinal axis, the so-called transverse direction, for the purpose
of forming a cap, likewise runs at an angle to the water level {or
horizontal). The ridge of the cap is in this case situated on the high



manner. By disposing the essentially horlzontally ext endi ng col |l ecting
pi pe—e¥—col | ecti ng cap—at—a—slight-anrgle—eft~inclination relative to 15 the

wat er | evel or horizontal the discharge of gas collected therein and
any floating particles is pronoted. The oblique caps of the
settling dew&g accord| ng to the in- vention wl|l general ly be fitted
at an angle o to 80[err] to the hori zontal . Pr efRGIAH900156,; 5
angle will measure 55 to 65". If the 20 angle is too |arge, the gas
bubbl es contained in the fl ui d will be 3 nsuffici ently trapped by the

caps, If the a ?ﬂ&ﬁ .o | 8
hi ndered. The \Q/a eugk\%n Oﬁal S a aQ‘H’.')‘Tdea Eﬂ' k’h%%s? an e W I‘? Iarg‘!rr
depend upon the pro\:@g’éﬂ’@&ﬁﬂvﬂ‘% efh&he I‘Féttlinscﬂﬁﬁﬁ%la??wi& tohther i d to
be treated. Anvemgbf i3 thdiuhddrhedth € 6bliquely piacda 8ép afl DHniRNAINOE carn

angl e of about bgqle%{% j 6ns§c§§>%mﬁ%8\’\ﬁxet e r?&%ﬁeof 831-&%993 cgﬁyaitng? Linder

di verse process coO [ verse cohpositions of
the fluid t® béhe fdui®(This leminar flAEe"Gr mlﬁ'-gc‘ﬁ?!‘ah abdo ot bey@eaizediudi ment .

‘the caps are egheThtelthit the géss&mab wBLicH @$$rup€ CineOTanihéle £A6K) Bu&ielageen

‘the legs of th re QLE b deQad3Qh s
preferably abog ® f?g%derqb% earrgFeaag?m gﬁch \"/il‘pﬁLg c’fL 3':re s‘{i%f)l eto
produce by twocpargeds bei ng fastened together or by a pI ate bei ng

fol ded at a suitablm :mng:bse pointed out: tihat 864dadled bB1iqReipIALE deB1im@PS, I N

ol i 200 acilor APREes iptbyn £xck fhe pilef 37 S7RhLoh e 3F sepBlor 8 bl o

realized accor |nvent
hori zont al i ntef 3RS R}Ptes Plem‘u?blzlwei%ire wexitaepmmwmaMt- B emh

The invention pluteBgrehechotites dife A vibuddl irfla di¥ectidh pévpafidicalart 8 the
anaerobi ¢ puri fl ncgqttu&)ﬂxaffax\flvash ewait e{,tie ﬁlrrg%!;:mn op the transverse axis of the
plate}, runs parallel to the water level (or horizontal). Such
15 oblique-plate settling devices are suitable for the treatment of
fluids containing liquid and particles. If these fluids contain gas
bubbles, however, these gas bubbles will lend additional motion to the
fluid flowing along the plates, thereby discouraging particles con-
tained in these fluids from settling and disrupting any laminar flow.
20 According to an advantageous embodiment, the settling device '
according to the invention comprises & row containing a multiplicity .
of caps which are disposed in oblique, overlapping and parallel ar-
rangement. The fluid will then be forced to flow upward via the
interspaces formed between the adjacent, overlapping caps. As a result
25 of the multiplicity of caps, gas contained in the fluid will enter
more rapidly into contact with a plate and will subsequently be col-
lected in & ridge, so that the disruptive influence of these gas
bubbles upon the deposition of particles will be quicker to decline.
The trapping and discharge of gas collected in the ridge(s) can
30 be realized in a variety of ways. For this purpose, use can be made,
for example, of an inverted funnel-like element fitted in the ridge on
the inner side of the cep. The narrow outlet of the funnel can in this
case be connected to & pipe extending, for example, obliquely upward
along the ridge, in order to discharge the_gas upward via a separate
35 duct, thereby preventing fluid close to the water level from being
disturbed. According to an advantageous embodiment of the invention,
the gas-discharge means can comprise a collecting pipe which extends
essentially horizontally through the ridges and which on the inner



WD 96/ 32177 | | PCT/ NL96/ 00156
5 - % *a fernentation chanber, - a settling device according to -
the invention, which is fitted above the fernentation chanber,
- a degassing chanber. which is situated next to the settling 5
device and which is divided by a partition into-a first, re-

| ati vel y gasm%‘ﬁz%rrpart ment and a second, relatively gas- PCT/NLI6/00156

starved conpartnent, both conpartments bei,ng interlinked at the

top side of the partition and the degassi r%'g chanber being here

provided Wi thagadR% {lie Ol Iproshy WP vikiel, {d bRbviBATRAL RE1nils

being linked t ernmentation e t he_gas-starved
second conpar bAEHE. ofmerRErde: inpvarsed Hunpek-iiks slements.cAsGqraing to
chanber of thanégtierl éi@dteentcss sidple design, the gasfdkilinygemenss fcah tapt-

bet ween the ferpmentati.qn r e | E%%Pgﬁr f the
settling devi gg,g;%\ﬂi %‘f%qg‘é‘ﬁc)iggg% na’a%g%r@ ?[%sentiany hto?g;bgnltgj_{slgbu bl es t"Plgsi ng
in the ferrfenridseasn Sushndaollenting sepqmiich can match the,opliaye ¢aPsSf I st

conpart ment Ofgedilf of b WaLl igéferallByrinave @Nshaller width than ghe obpiguely! es
chanber o aEeat bopa.  hh dPeiSEe 3PS rbRidferyy exventine FTECHAE ke
cl eans waste 28 coldeeringugap Ledinteraplignathasbthe eohlpeEingoripet oF cAL-
fer msﬂt a]E : O'nd 1eccﬁigﬁeét3ﬁ&a? Biriﬁthn@%ibbuhHeasr?ﬁ_reaetdmepahyozpraad usiedel Whi ch
\?\ﬁgrgugon S ud’&%iuloni Sfi%ﬁggb Iltziiﬁ‘sl gg%sgrggg'g'?t?%%%%W%’h?g%&ggﬁ%_fI ui d.
The gas bubbl dgcting egare whiqhnpekends, threusbcether Bidesg ifeused. atfd if e"’gsamy to the
first conpart possible to collect and discharge floatable particles in a simple

manner. By disposing the essentially horizontally extending collecting

pipe or collecting cap at a slight angle of inclination relative to

15 the water level or horizontal the discharge of gas collected therein
and any floating particles is promoted.

The. oblique caps of the settling device according to the in-
vention will generally be fitted at an angle of 30° to 80" to the
horizontal. Preferably, this angle will measure 55° to 65°. If the

20 angle is too large, the gas bubbles contained in the fluid will be.
insufficiently trapped by the caps. If the angle is too small, an
upward flow is excessively hindered. The value which is admissible for
this angle will largely depend upon the process conditions and the
composition of the fluid to be treated. An angle of about 55° to 65°,

25 such as, for example, an angle of about 60°, has been shown to produce
good results under diverse process conditions and with respect to
diverse compositions of the fluid to be treated.

According to an advantageous embodiment, the caps are essentially
V-gshaped in cross-section, the angle between the legs of the V being

30 able to measure about 100° to 130°, preferably about 110° to 120°.

Such V-shaped caps are simple to produce by two plates being fastened
together or by a plate being folded at a suitable angle.

A laminar flow between the caps, in which particles present in
the fluid can easily be settled, can be realized according to the

35 invention where the caps are fitted at mutual horizontal intervals of
about 2 to 8 cm, preferably about 6 cm.

The invention further relates to a purifier for, for example, the
anaerobic purification of waste water, comprising:



25 nent of a degassing chanber |inked to the fernentation chanber. The
gas bubblees W Il rise upd | ; of
t he hi gh gas-bubbl e concentrat.ion, produce an upward flow of fluid in
this first conpartnent. At the top of the degassing chanber, gas is
able to escapg, fromthe fluid and |arger, floatable particles will 30
continue to fVOMPYT! of the fluid. The escaped gas and the f 156
particles can then be discharged, after which a fluid remains which is
poorer in gas and particles. This fluid, WRich is poorer in gas and

particles, is subseq t d onward via a second conpart nent SO
i Shishtatian skt

as to reach the bottom o0 : chanber of the settling 35 device.
The fact that the f4 Bﬁﬂlém@ﬁg%ﬁsﬂ%‘ﬁg%ﬁﬁ/@?dhﬁn#ﬂ%t%-iﬂmpb is figtgdduct ed
t hrough the second gbe¢® ahé TePhentadivn thadbed, porti on of the gas bubbl es
which are still being trans can,f.l Qqw K_i.n e o) jte
direction so as to “eg(‘}?ﬁg%%%“t%%g' u‘l’lﬁqgtsqt%ﬁ%t o’f)éxg:f ke H‘é‘e Setiing
W96/ 32177 © device and which is divided by a partitgpn into gegiaaggi. rR§~chanber

and be able to be dia$&Raygfs-ridhecdpdirthent and a Sebowt]Usslidtyvelgngasst ed vi a
Femains i furt ner PSR soepdEiaht. Ree confiiufice Bong B Ra B el
are able to be depdortsidefoipfthe [pertition and the degassing chamber being here
: provided with a gas discharge, the gas-rich, first compartment
10 being linked to the fermentation chamber and the gas-starved,
second compartment opening out into the bottom of the settling
chamber of the settling device, and
- separating means fitted between the fermentation chamber and the
settling chamber of the settling device, which separating means
15 ' trap gas bubbles rising in the fermentation chamber and discharge
them to the first compartment of the gas~collecting chamber and
conduct particles deposited in the settling chamber back to the
fermentation chamber.
In the fermentation chamber there is sludge, which cleans waste
20 water supplied in an anaserobic environment to the fermentation
chamber. Rising gas bubbles are thereby produced, which set the fluid
in the fermentation chamber into viclent motion, whereupon sludge
particles and other particles swirl through the fluid. The gas bubbles
are trapped by the separating means and led away to the first compart-
25 ment of s degassing chamber linked to the fermentation chamber. The
gas bubbles will rise up in this first compartment and, as a result of
the high gas-bubble concentration, produce an upward flow of fluid in
this first compartment. At the top of the degassing chamber, gas is
able to escape from the fluid and larger, floatable particles will
30 continue to float out of the fluid. The escaped gas and the floating
particles can then be discharged, after which a fluid remains which is
poorer in gas and particles. This fluid, which is poorer in gas and
particles, is subsequently conducted onward via a second compartment
so as to reach the bottom of the settling chamber of the settling
35 device. The fact that the fluid undergoes a downward motion as it is
conducted through the second compartment means that a portion of the-
gas bubbles which are still being transported can flow back in the
opposite direction so as to escape from the fluid at the top of the



5 fluid. The deposited particles fall back to the bottomof the settling
devi ce and méke their way onto the separating neans between the fer-

ment ati on chanber and the settling chanber. From here, the deposited
particles can be |l ed back to the fernentation chanber. Using such a
purifier, waste water such as waste water from breweries. for exanple, 10
or sl udge- corlW@PHIAF waste water, can be very well cleaned. PEFNLM0O1S6
sorts of bacteria and supports therefor can be added to the fermenta-

tion chanber, depending upon the sort of wlste water. Biomass and/or

sl udgé can be situated in the fernentation chanber for the anaer obi c or

aer obi ¢ puri fi%eEeseipE Fhamber fad ke ghiecro bedischegged, Jheflufd dskind. 15 the
escapi ng gas wsibisequmtly \coodursed sdaOfher sdttling devike Hleeady desiribem al one or

in conbi nafiRg, Mhhpe@%ﬁzb@tm%%iﬂ angindfs 9@:?‘&1%:- sble to escepBCaiadi NY

to a very advant ageous e Separ at| n erel n COITpI'I se

essential |y hoP#F&fies vhich T‘Eeeﬁ”glasp%&t ag ab g‘f"ebe depogites, feop $heie by
si de and so5t hbluiahdy:eodapbbapdsmmm ﬂalﬂ.kbdcketcr thé® bobuin ofnvha et tEingh

that there is @evxsatanﬁ%aaama@t‘s@ge&tbh ebQéﬁaQH%ﬁxﬁdﬁeans beftred S0t ng-gent

gas caps to enable the particl eposited I'n ng c rto
be conducted bBRREatiPn phanpbgr %ﬁ’ ber. From heres;the ggpepited ans g
| ar ge nunber opargaclezapen baded Earckntd Ithe Permentationaciambeér) bimgsmbh a

Ref er ence Sho”{Hﬂ- fézt L\ﬁéﬂt%uv%epesu%ﬁd& L&t%é@&%r%%m?&ew&%E ff‘oixte‘?ﬁqméﬁf"e a

fernentation ¢ are known from ati ons

EP- Al1- 0. 1930990F aﬁﬂ’qspcmtﬂénizm% whter ¢ gan z!?ﬁp‘rqry well W %ﬁmg%s
caps, by bei ngsoretesfr bacterif anf) suppaitst therpfrsedi be addePbi il Férmentd-€

herein incorpoggay, %1 ber, dependIJi?#b&y e sBP? o&“&a{&%& Ja‘%luat %?o&agsaangzw()d for

t he anaerobic or

accordi ng to tHadge ¢ ﬁf?‘iﬁ’ied in the femm@tﬁmm W"I F"ﬁ)é‘“@ﬁﬂﬂ*’%ﬁ ned in-
greater detai Ioﬂ)eémbm purificatied ereumacMetMeapmerwedfﬂravufnghisAkmm fier

according 4g B&’ehleé‘%ﬁgmg g@ﬂ@?%&ﬁlﬁokﬁﬁﬁé 6§ Sl enE¥ HBAE oMy Ni S

drawi ng, in“wh 'c"VIEew I n perspective
of a purifier combipgtignr With qas t‘?ﬂ?e? PFewithother 83393

According to a very advantageous embodiment, the separating means
herein comprise essentially horizontally fitted gas caps, which are
disposed side by side and so that they overlap somewhat with their

20 bottom ends, such that there is a vertical gap between the bottom ends
of the adjacent gas caps to enable the particles deposited in the
settling chamber to be conducted back to the fermentation chamber.

For the gas caps, & large number of gas caps known from the prior
art can be used. Reference should particularly be made to those gas

25 caps fitted above a fermentation chamber which are known from European
patent applications EP-A1-0,193,999 and EP-A1-0,244,029 of the appli-
cant, which gas caps, by being referre;l to as part of the present
application, are herein incorporated.

The invention further relates to a method for the anaerobic or

30 aerocbic purification of waste water using a device according to the
invention.

The invention will be explained in greater detail below with
reference to the appended drawing. A purifier according to the in-
vention is illustrated by way of example in this drawing, in which:

35 Fig. 1 shows a diagrammatic view in perspective of a p_ut.-if‘ier
according to the invention;

Fig. 2 shows a diagrammatic, partially exploded side view of Fig.
1;



Fig. 2 shows a diagrammtic, partially expl oded side view of Fig. 1;
V\D .

PCT/ NL96/ 00156 ' 7 Fig. 3
shows a cross-section according to the lines Il1-111 in Fig. 2;

Fig. 4 shows a detail of Fig. 1, in which, however, the caps 12 are
fitted in a dM%R]UT?, alternative manner, and 5 Fi g. BCRNPRG0156

di agrammatic representati on of the path covered by a rising gas bubble
in the settling device. The figurfes show a cl eani ng device 1
according to the inyentjon, nmore particul ar royi ded w ttlin
devi ce 2 accordi ng &t} 8hows 8; ‘Fﬁ?éﬁ'fﬁe%ﬁ;mlﬁc"“d}"}/g gﬁe&&d}g‘&ﬁf réga&fg'é °
conprises a re&gd @ chanber, -such as a fer- ment ati on chanber 3 above
which there is fitt;g o SRbdd aEbrdeY ic?erig. 1, inWRchEhBhded! @R &panier 3

and the settling device 2 are, separated “¥rom each other by means of
separating cap f€l§Fﬁﬂ/\ﬂ“i"h%{ﬁeé"g?t' alteypapive BAPPT: ARYresent ation), as
known from BP- Al - 0,Bi44.938cend dRegitmnatic PefhS3:0G8idhefcthe pahorpered &y by

r ef er_en_ce). Thg Fis‘iﬁEiélg BlBBLEan the Lélgttlggé de@{gr i ses a degassi ng chanmber 5
conprising a first 'lghcempfgrutrerrse r; ow a cleaning device 1 according to the invention,
more particularly provided with a settling device 2 according to the
invention. '
10 The cleaning device comprises a reaction chamber, such as a fer-
mentation chamber 3 above which there is fitted a settling device 2.
The fermentation chamber 3 and the settling device 2 are separated
from each other by means of separating caps 4 (shown in purely
diagrammatic representation), as known from EP-A1-0,244,029 and EP-Al-
15 0,193,999 (herein incorporated by reference). The cleaning device
further comprises a degassing chamber 5 comprising a first compartment
6 and a second compartment 7, which compartments are separgted from
each other by an oblique partition 8. At the top side of this
partition 8, the compartments 6 and 7 pass into each other. At the top
20 of the degassing chamber 5 there is provided a gas discharge 9 and a
spray device 10 for spraying water with the aim of releasing gas
bubbles attached to floating particles from said particles. At the top
of the degassing chamber, at the level of the water level 23, there is
likewise provided a discharge {not represented) for floating
25 particles.
The settling device 2 comprises a multiplicity of V-shaped caps
12, which are placed obliquely at an angle of 60° to the water level
11 of the fluid. Each cap 12 has a downwardly directed open side 13
and an opposing ridge 14. The angle B between the legs of the V-shaped
30 cap here measures about 110°. At the top of the settling chamber of .
the settling device there are fitted, close to the water level 11 of
the fluid, liquid discharge means in the form of overflow holes 15.
These overflow holes 15 form a connection to a drain 16. The hori-
zontal interval Z between two adjacent oblique caps here measures
* 35 about 6 cm. The oblique caps 12 are positioned relative to each other
by means of an essentially horizontally extending, V-shaped collecting
cap 17 and are suspended by means of those caps 17 in the settling
chamber of the settling device. This collecting cap 17 extends through



6 and a second conpartnent 7, which conpartnments are separated from

each otHer by an oblique partition 8. At the top side of this partition
8. the conpartnents 6 and 7 pass into each other. At the top 20 of the
degassing chanber 5 there is provided a gas discharge 9 and a spray
device 10 forifgﬁi ng water with the aimof rel easing gas bubbl es
attached to fl Yparticleés fromsaid particles. At the t RCINLISHISE he
degassi ng chanber, at the |level of the vvatsre?{ | evel 23, there is

| i kew se provided a discharge (not represemed) for floating 25 particles.

The séttli deyj ' l{ipljci - sh 2
which o e pfacche ofipged NMr 3RS rBy T dlddbbityn! sltyalnd \BSCRIG"Rerrannie
the fluid. Eaclfapsip21iJushsbelovdha\ridge widthee coldgctingncan d2. passagesa8d an
opposi ng ri dge abé.folbbés anOine +iagkE JPCtnEebLilghie daBaIUOFort BRe YosdiRREsh 38, Cap

Cett1 g devi caRamErdodnE: (sepedly F1g, e ok ackalf aop) £ 4F PEOTGROBEY  (po
fluid, liquid drcktined ponavhatsobliquely taward the glegaésiow ¢hahber 55and openghese
overflow hol es okf in@bNine §RBBSGE Sinbér 8. Wadlbd cbf1ectb® HAREAth the cdDRLL
i nterval Z betveen t ad _ené obl i gue caps g‘%&e nmeasures 35 ahoui. 6 cm
The oblique ca @%e'ﬁ%?ﬁ??&ﬁﬁ@afg}éf? t a@ﬁc‘gﬁﬁ? a“t""‘tfs’c ms of
an essenti al | y shokt wers.at¢ \the degashing chembaraped col | ecti ng cap 17 and
are suspended by nmeAghdlexbdt18C119806ratdd, Bhd RBpSakisd BBans 4 oRpFiAR a Of the
settling dey cgroidedp §8' arC big HafP Rags’ 157 HEEST noat 5% 1atter and in
somewhat overlapping arrangement. The bottom ends of the caps 30 and
19 are fitted so that they overlap in such a way that a vertical gap
20 is here formed, which is delimited by the bottom end of the cap 19
situated above and the top face of the cap 18 situated below. Via this

15 gap 20, particles and fluid are able to flow back to the fermentation
chamber 3 below it.

The asbove-described purifier functions, as a whole, as follows:
Present in the fermentation chamber 3, for example, are biomass,
bacteria, support material for these, sludge and other particles.

20 Waste water is supplied to the fermentation chamber via means (not
shown), preferably continuously. The waste water is cleaned by the
bacteria and/or other means located in the fermentation chamber,
thereby generating gas such as 0,, CO,, H,. This gas formation sets the
fluid in the fermentation chamber into violent motion, as a result of

25 which particles located in the fermentation chamber start to float
around. The rising gas bubbles are in large part trapped by the caps
of the separating means 4. As illustrated by the arrows 21 and 22,
this trapped gas is conducted to the first compartment 6 of the
degassing chamber 5. Here, the gas will further risé. thereby pro-

30 ducing an upward flow of fluid. Fluid from the fermentation chamber 3
will consequently be guided upward, whereupon many particles contained
in the fluid will be carried along. The larger gas bubbles will leave
the fluid at the top of the degassing chamber 5 and will be able to be
discharged via a gas discharge 9. Floatable particles which are

35 carried along with the fluid out of the fermentation chamber 3 will
end up floating on the water level 23 at the top of the degassing
chamber. These floating particles can subsequently be discharged and
gas bubbles attached thereto are able to be released by means of the
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8 the «£1dges 14 of . |

over | appi ng caps 12. Just bel ow the ri dge of the collecting cap 17
passages 18 are formed in the ridges of the oblique caps 14 for the _
conducti on of, in particular, gaseous fluid. The collecting cap 17 is
preferably S5SWaR§RHAJd sonewhat obliquely toward t he degassi NBCENEI6901S65
and opens out into the degassing chanber 5. Gases coll ected beneath the
col | ect - i ng cap 17 and floating partid es are then discharged

automati cal ly. to the degassi ng chanber. In the

exanpl e illust Pﬁfﬁé’dde‘fjﬁ& ’\ﬁ'par ating means 4 conprise a 10 whol e cap 30 and
two hal f caps 19 fiAst edreseit afothehgad whiclhy rises from the Sfermenhstionvehambemni ng
arrangenent. Thgq %Bﬁodﬂeei%irﬂéinkfﬁ‘eaﬁ@pﬁ 3& ?ika, a.s 19 :ﬁi&?cédehtﬁﬂ the that

they overlap in suc ver ornmed, which
is delimted bf’f%gﬂ)ot“&ﬁnb&nﬁrwp‘fﬁﬁ “1%' gbqu?ltyuﬂ?‘g‘(‘faﬁi)b@% thed t he t op
face of the 5apedshdscompatrtknibe! aw. the bpm:bn oflthayapttdlng @avicecReAsantl f | ui d

are able to fl gy,hag hardih TR ééédﬂﬁ compaﬁ!&éﬂ@e% beQ%rPWf' the gas
The above-descri bed puri |er fu t]ons, as foll
Present in t hesf'yrlrrBE‘? wid gan F'b?eéﬁ ées &f’\‘-!‘tﬁf'ofr?a&e fiow

bacteri a, suppdﬂ.teatnblerandlcuﬂmecti htsbe wmipuofjehartigaddiog qhamtercbeso 80 \aste
water is suppl igggh &g M‘Qnﬁ&{a@&tﬁé AY &*&Qgtlﬂk ?aﬂé ﬁ“ﬁpres% ntad W) -

preferably continuousl waste water 1s c eane ¥ acteria
and/ or ot het® nB5FRws| %Q:'aféoﬂ\enb?"r‘fg" fofr then Bett1dpe dR%iAgef & portiop i fthe
generating gas f!;unhua:sl @lew bhck &k cthe | gapki 20 td . thIhl‘mgxntimr ehsnber, set s t he

fluidin the fg cat 3 gﬁﬂoﬂ&ﬁﬁd}f‘xr e b Qeed %Qﬁié@é 'b%Eng %ﬁl@ t[)el?é‘] lchrffea?>

whi ch parti cl es ment at 1 on
around. The ri & 18 TRPretentpd by anrops 26 pa‘?‘l"q‘?raﬂb'éﬂ%)f’ t Hee (,féﬁb’sd of
the separati ngwmalhe ﬁhrcéd: tiol flowt aluing dtheyotiliquedlyr Ditted kapsdi2? 2after wiich

trapped gassi s eeQRdYCladuld b el il beGATRAMEIRAL Aud isN&ischarged from
the purifier via the overflow holes 15.

During this forced upward flowing of the fluid along the bottom
of the obliquely fitted caps 12, a laminar flow will be formed in
which heavier particles still present in the fluid will be easily

20 deposited. Those gas bubbles which are still present in the fluid and
disrupt such a lahinar flow and lighter, floatable particles will rise
vertically, or in any event more steeply than the fluid itself, as a
result of the upward lifting force which is thereby encountered. These
bubbles and lighter particles are then forced into contact with an

25 obligue face of a cap and will be conducted by this oblique face of
the cap in question to the ridge 14 of the cap in question. Along the
inner side of this ridge 14, the gas and the lighter particles will
then rise Purther until being trapped by the gas~discharge means
fitted below the water level 11, in this case in the form of an es-

30 sentially horizontally fitted collecting cap 17. The gas and the
lighter particles collect in the collecting cap 17 and flow via the
openings 18 along the bottom of the collecting cap 17 to the degassing
chamber 5, where the gas can further be discharged via the gas dis-

) charge 9 and the lighter particles via the discharge for these (not
. 35 shown). The fluid above the collecting cap 17 is virtually totally rid
of gas and lighter, floatable particles, thereby promoting the further
settling of heavier particles still contained in the fluid. The upper-

most layer of the fluid in the settling device, i.e. the fluid layer



degassi ng chanber 5. Here, the gas will further rise, thereby pro- 30
ducing dn Upward flow of fluid. Fluid fromthe fernentation chanber 3
wi || consequently be guided upward, whereupon nmany particles contained
in the fluid will be carried along. The | arger gas bubbles will | eave
the fluid at the top of the degassing chanber 5 and will be able to be
di scharged vi %@ 7di scharge 9. Floatable particles which ZCENESNOL56 | ed

along with the fluid out of the fernmentation chanber 3 wl| end up
floating on the water |evel 23 at the top ¥ the degassi ng chanber .
These-fl oating, particles can subse u nt be schar ge s bubbl es
attached ther e?&‘&?é ci88% tPotHsvF Yfgén‘%e 3?93{ ﬁfg'" n particies VO
96/ 32177 floating through it. This fluzd. wh:.ch is very low iP@ardticdés a6

9 spray deum.erm discharged as ParFibd Tabia Ola tthe SRSFINM Rdleki BLEnd FOM

theferrrentatlonﬁ gg romthe separating nmeans 4, theflwd as
I's indicated bfrhﬁ ”E%PPSW wll be transported furt her obl i quel y
downward vi & the Htseiddnbe cdegathetethe Bettlinkaleviee ancariding) o sthet iring

device 2. As i Lemonféaavx% deawﬁréivmeeyq& iR, se&om cORIRALSGEEL the
portion of the eseni In the fluid can ris a bubbl es

counter to thep‘?’Ti%Wr "hi‘ih ilé ipedots Xexy BEvantREqoys. eGSR ng

chanber 5, so &ise only usage option. It will additionally be clear that the di-
rection in which the cap(s) 12 is (are) obliquely fitted may vary.

10 That is to say, with reference to Figs. 1 and 2, that the caps 12 can
also incline obliquely to the right (instead of obliquely to the left,
as represented), or obliguely to the front or obliquely to the rear,
whilst, here too, variants lying therebetween are conceivable.

Fig. b shows a design variant of the settling device according to

15 the invention. The difference with Figs. 1-3 is essentially that the
obliquely placed caps 12 of Figs. 1-3 are rotated by 180° relative to
their obliquely running longitudinal axes and, in Fig. 4, are in-
dicated as caps 12. The caps 112 lie with their longitudinal side
edges in sealing arrangement against the side walls 120 of the

20 settling chamber 2. Each cap 112 comprises, as it were, two open down-
ward-facing sides 113 and two ridges 114. The ridges 114 are in this
case situated along the side walls 120 of the settling chamber.
Instead of a V-ghaped collecting csp 17, in the case of each ridge 114

| there is provided an oblique, essentially horizontally mmning plate

25 117, which is placed with its top edge against the side wall 120 of
the settling chamber 2. In the embodiment according to Fig. 4, each
{V-ghaped) cap 112 thus forms, as it were, two caps.

Fig. 5 shows, with reference to a detail of Fig. 4, the course of
a gas bubble in the settling device according to the invention. In

30 =zone 121, the gas bubble rises essentially vertically until the gas
bubble comes into contact with the cap 112. In zone 122, the gas
bubble is then conducted along the bottom of the cap 112 to the ridge
114. Having arrived in the ridge 114, the gas bubble is conducted
along the bottom of the ridge 114 to the collecting cap 117 (zone 123}

35 so as subsequently to be discharged via the collecting cap 117 (zone
124).
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35

forced along the underside of the at least one cap, whilst gas bubbles
contained therein collect in the ridge of the at least one cap,

and in that the gas-discharge means trap below the water level the gas
collected in the ridge of the at least one cap.

2.
comprises a row containing a multiplicity of caps which are disposed

Settling device according to Claim 1, characterized in that it

in obligue, overlapping and parallel arrangement.
3.
gas-discharge means comprise a collecting pipe which extends es-
sentially horizontally through the ridges and which on the inner side
of the caps, close to the ridges, is provided with gas inlets.

4,

Settling device according to Claim 2, characterized in that the

Settling device according to Claim 2, characterized in that the

gas~-discharge means comprise a collecting cap extending essentially
horizontally through the ridges.

5.

Settling device'accdrding to one of the preceding claims, charac~

terized in that the caps are fitted at an angle of 30° to 80° to the
horizontal, preferably at an angle of 55° to 65", for example 60°.

6.

Settling device according to one of the preceding claims, charac-

terized in that the caps are essentially V-shaped in cross-section,
the angle between the legs of the V being able to measure about 100°

to 130°, preferably about 110° to 120°.

A
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10 - I'O(‘:‘atélg wat er | evel 11, will be very lowin particles
fl oating throu‘ng mﬂmﬂﬂum Mi d, which is very lowin particles, can
further be disc fied Trore .f | ow holes 15 and

t he discharge ducts 16. 5 i TH $HEPHAP&REN: Hat the settling device
accordi ng wo dé219M- vent i onjlcan bé“UééGEPn a Vvdri ety OPCHRISB00ls8E | N
connection with the purifier wnich is here outlined is very

advant ageous, but by no neans the onizy usage option. It wll
additionally be clear that the di- rection in which the cap(s) 12 is

(are) obliqusly Settlddg reyicenapcoridng it ones of othegpreopfiing ﬁb#ieISledb to Figs.
(1 anf' 2d tp%&b&e@a&% 18 ﬁﬁ@ the cadsS Ard Tektdr aemdttqﬁn)elhurmngime ﬂxtfkhit .
i nstead of o 0 s represente or obliquely to the
front or obl‘feg ‘%%tg :B'nﬁ""r gg?gerably\ﬁﬁ?&@ 'ﬁere too, variants |ying
t her ebet weerB.ar ePocifder gl efor example, tﬁegpembmomthmniﬁﬂmm of the
settling gev&cgag{ecggggpgcgmgrﬁ,{ghe i nvention. The di fference wth Figs.
1-3 is essentially t obl | quel y aced ca|%?f 2 of Figs. 1-3 are
rotated by 180 ré& ‘éﬁﬁ"\%m’t Gh“be"t h?éﬁcf‘ Bhei ﬁ%@??“rtﬁﬂ'hl §73%8ngi t udi nal axes
and. in Fig.-4. arsettding devitieca¢muding capmeldl thhereapiingicldips, whitht heir
| ongi tudi nal sidgg ﬁttg&lg,ggvé the&labgfbnagﬁmggnent agal nst the side walls

120 of the 20 settlin 112 | r
open down- a egagsing chamber. wll:ii‘ch icsagit:uat ne t tgeéne gesttl ngwe e, two
10 device and which is divided by a partition into & first, re-

latively gas-rich compartment and a second, relatively gas-poor
compartoent, Both compartments being interlinked at the top side
of the partition and the degassing chamber being here provided
with a gas discharge, the gas-rich, first compartment being
15 linked to the reaction chamber and the gas-poor, second compart-
ment opening out into the bottom of the settling chamber of the
settling device, and '
- separating means fitted betueen'the reaction chamber and the
settling chamber of the settling device, which separating means
20 trap gas bubbles rising in the reaction chamber and discharge
them to the first compartment of the gas-collecting chamber and
conduct particles deposited in the settling chamber back to the
reaction chamber. '
9. Purifier according to Claim 8, in which the separating means
25 comprise essentially horizontally fitted gas caps, which gas caps are
disposed side by side and so that they overlap somewhat with their
bottom ends, such that there is a vertical gap between the bottom ends
of the adjacent gas caps to enable the particles deposited in the
settling chamber to be conducted back to the reaction chamber.
30 10. Method for'the anaercbic purification of waste water using a
device according to one of the preceding claims.

* c L L | S *



war d-facing sides 113 and two ridges 114. The ridges 114 are in this

case situated along the side walls 120 of the settling chanber. | nst ead
of a” V-shaped collecting cap 17, in the case of each ridge 114 t here
is provided an oblique, essentially horizontally running plate 25 117,
which is placed with its top edge against the side wall 120 of t he
settling chaolwes2127 | n the enbodi ment according to Fig. 4, BCINLICHO01S6
(V-shaped) cap 112 thus forns, as it were, two caps. Fig. 5
shows, with reference to a detail of Fhﬁ. 4, the course of a gas bubbl e
in the settling device according to the @hvention. In 30 zone 121. the gas
bubbl e rises essentially vertically until the gas bubbl e cones into
contact with the cap 112. In zone 122, the gas - bubble is then conducted
along the bottomof the cap 112 to the ridge 114. Having arrived in the
ridge 114, the gas bubble is conducted al ong the bottom of the ridge
114 to the collecting cap 117 (zone 123) 35 so as subsequently to be

di scharged via the collecting cap 117 (zone 124) .
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1. Settling device for a fluid containing liquid, gas and particul ate

mat er+ als conprising:. 5 - a settling chanber which is to be filled .
with this fluid and in which there is fitted, for the trappi ng of
gas bubbl es, at | east one cap having a ridge situated opposite a
downwardl y directed open side, - | i qui d-di scharge neans
fitted cl oswogmskive water | evel of the 10 fluid, PCT/NLOGOOSH v
means for supplying the fluid at the botton1of t he settling
chanber, and - gas-di scharge nea or discharging fromthe settling
chanber gas whi ch has been trqg ed beneath the cap. 15

characterized in that the atp4east onescap is disposed with its

| ongi tudi nal axis at an anglg [ ]the ter level, such that fluid

supplied at the hottgom of the sefit|ling chanmber flows obliquely up,

forced al ong {Ngijug d# si de the at Jeast one cap, gwhilst gas bubbles
cont ai ned thereHn ¢d Iect i the r|d4' of aglZAt [TasT] one cap, 20 and in
t hat the ga$- digsedg ’ ..‘c. fee
col l ected in\tHe r‘dg- 2 gﬁttl? g devi ce
according to i QW
cont ai ni ng &3 #
over | appi ngZénq par al
Clai m 2. char agssyi zeg |n

Ld?ding to
i $e a

col l ecting Yi Ps }?1 t he

ri dges and i g 'Yges, is
provi ded wifh d aim 2,
characterla;g‘; < ecting cap
extending € j ° i %5 4
Settling d g to one ¢ C
teHzedinthab4he4mpse = mat vz {380 to the
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horizontal preferably at an angle of 55[err] to 65[err] , for exanple 60 .
35 6. ~-Settling device according to one of the nreceding clains. charac—m———

t‘ér—i‘z_e‘d—l"ﬁ_t'hat the caps are essentially V-shaped in cross-section, t he
angl e between the legs of the V being able to nmeasure about 100 to
130[err], preferably about 110[err] to 120[err] V\D 96/ 32177
PCT/ NL96/ 00%666/32177 - 12 CTALISOORN, ¢ | j ng
devi ce according to one of the preceding C ai ns 2-4, char acterized in
that the caps are fitted at nutual horlz:? inter- vals of 2 to 8 cm_
preferably about 6 cm 8. Purifier or for exanple, the aerobic or
anaerobic purification 5 of waste water, corrpri si ng: - a reaction

chanber, such as a fernentati on chanber // a settling device
according to one of the preceding cla ms/ Whl ch 5 is fitted above
t he reaction chanber. - ) ¥ / whifZh is sj t uat ed next

to_the settling 10 devi ce
first, re- | ati vel ¥y,
gas- poor conpar t ment
top side - of the parti

provi ded ‘F'g__4




with a gas discharge, the gas-rich, first conpart LR@ENENESHEET | i nked
to,the reaction chanber and the gas-poor, second g nt
opening out into the bottomof the settling chanbér jof thm S

settling device, and - separating means fitked %e rdaction
chanber and the settling chanber of the pe | I ch
separati ng neans 20 trap gas bubbl es qi si ng n the reactlon chianber
and di scharge themito the st co eqgling
chanber and racteriz b q\ 1%6@ h{” EheSXSPA | nggg arr%télr
back to the water levelr datli on chanber : Purifier according to

O G a1 €N 6L NS EAA A0 PR idorfHP o5 0183520 | Bldohcterized_in
horizontally fitted gascﬁ | spose
and so that tHeat othe | fblianeevhars wil ?ﬂtl%l r‘“‘e f%?@orﬁtenﬂét“%u&?rﬁﬁ%t‘ital

there is a5 Vveitididh18aD obed WREB émepbéﬁetrﬁﬂlﬁ%%ut 6 cﬁf the adj acent gas
caps to enable the particles_deposited in set gg cha ?5%
conduct ed back to t hBet o8 B%V%ﬁa accy 1“§ot° & 15 d rprleﬁg 8 %

purification phaM@sbeisudt & tifithghé obliquiccape @2GDI2) mgetfittrd af anhhengle
preceding cl aBPE30° to 80° to the horizontal, preferably at an angle of 55° to 65°,
for example 60°.

10 8. Settling device (2) according to one of the preceding claims,
characterized in that the oblique caps (12) are essentially V-shaped

in cross-section, the angle B between the legs of the V being able to
measure about 100° to 130°, preferably about 110° to 120°.
9. Purifier (1) for, for example, the aerobic or anaercbic
15 purification of waste water, comprising:
- a reaction chamber (3), such as a fermentation chamber,
- a settling device (2) according to one of the preceding
claims, which is fitted above the reaction chamber (3),
- a degassing chamber (5), which is situated next to the
20 settling device (2) and which is divided by a partition (8)
into a first, relatively gas-rich compartment (6) and a
second, relatively gas-poor compartment (1), both
Compartﬁen;s__bging”Jinterlinked at the top side of the
partition i (8) ' and’ the degassing chamber (5) being here
\ 25 provided with'"a' gaéi discharge (9), the gas-rich, first
compartment (6) being linked to the fermentation chamber -and
the gas-poor, second compartment (7) opening out into the
bottom of the settling chamber of the settling device (2),
and
30 - separating means (4) fitted between the reaction phamber (3)
and the settling chamber of the settling device (2), which
separating means (4) trap gas bubbles rising in the reaction
chamber (3) and discharge them to the first compartment (6)
of the gas-collecting chamber (5) and conduct particles
35 deposited in the settling chamber back to the reaction
chamber (3). q
10. Purifier according to Claim'ﬁv in which the separating means
(4) comprise essentially horizontally fitted gas caps (19,30), which
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