‘- 'I'*- METHOD FOR SEPARATI NG LI QUI D FROM SUSPENDED MATTER IN A SLUDGE AND
DEVI CE FOR SAME The present invention relates to a nethod for.5 .
separating the liquid part and the suspended nmatter of a sludge fed in ;
continuous flow at a rate QeB = V/ hour. The invention th

elimnation of virtually all of the sus]l_)ended matter, in orﬂmmmmmmm”mm S
matter 10 beneath a specified threshold. The i nventi on |'i kew se «iglsates to
a device for sludge treatnent that inplenents such a method. 15 The
invention finds particul a ni fi cant, though not exclusive, plication
1 the T1cl dMEREDP g8 SERRRRFING WHRD TRiEHON,|SHSERNDED, BATTRRINnbant | on
results, surpuudbcrghAND DEvICE EorRIssaMd a 20 very high energy in a liquid,

sl udgy nediun1 which will in particular allow the colloidal structures

wi thin such an effluent to be attacked. Col | oi ds are present, indeed,
in solid sludyes (preEit heinverigani c febetéon) fobuta al sethed watfers. It is

these col boi depa?apahll @Hlearll h.@hpﬁ@\a'sgn@ ttHebls@sggh@éat }nQBt@Pdo\f"m ch
hi nder the separatlon of soli % pﬁases and go oring of

certai n wat ef’s S13697hére é?ec%ﬁﬁ*ﬂﬂﬁ¥%< or séﬁﬁ?a?%ng ¥ PP matter in
suspension fromthe liquid effluent in which it is |ocated. 35 The

t echni ques '%h%XH§R%%Q%oEOEh%ét%QQBMBQeWQRQEaEEQH‘%kqu%%uéiﬁ egsentially
conpacting, which increases the solid-conpound content éln éﬁmelght of

the total ni%furd)e bi}Jsé??r&edjermaotfteB% Certrisugthgtekes hiF afe -2 -
whi ch eath i menease thepseolfiedormposicblciont ent by 18 to 25% and, |astly,
drying (by conbustion or spreading for a nunber of weeks), which increases
t he solid-conpound content by 90 to 95% bearing in mnd that the 5 anount
by wei ght of 186l iidvesrgiennd ikewieeataremites ddyes Peyvbret 60pr 66899Fng is in
general bet weera@méntotA%e of mp hendridalsuaei ghte@hiotihe ef fluent. Al of these
known treatnments fromthe prior art have 10 di sadvantages, associ ated
either with the insufficient drying (conpacting, centrifuging, filtration)
or with the tliheat ienentiore Edrgsng)anrialarlivhes substaerital cbasahpti on of
energy (conbugtd oBke1d8; fd KEVA S kW n( FBn73t9§65f4:)elos yrrekhadqgbor
treating slud mastes wherein a ter circuit conprising a tank, in
which recirc §P|8ﬁlP8k%§ pV%E%FF%f Hﬁ%ﬁépnof tens of minutes, is fed
with a gas containing oxygen in the circuit upstream of the tank 20

Retention of 1the ;ackiyabad reludge, 1 8,488 L ARk § Or £ Ao peri 0d,0f LEME

sufficient to al l'ow supersaturati on by the gas ‘contal ni ng oxygen [ s

i ndi cat ed%as VEIYoRiLAG ?ﬁ@rgﬁbéFaﬁt?éﬂu¥%wnﬁ&ﬂ Bf WQﬂ%qgolW@écxnwééépension.
25 A net hod dfh t hastkénthr aslwell alse beialgdidag, etphoysres f aithyn
conplicated device, Wokeh.js A, SQUrGe | ke@unerous cl oggi ng events. 30 The
present invention ainms to provide a method ‘and a device which are a better
response than those known to date to the practical requirenents,

particul arly dol1hassesse thalsehite | Dv@add on l\M I Isoamovgla.cag&cedin

devat eri pg, " mych better £ han, that obtajned with the., ..

It is these colloids in particular which cause a turbid
- coloration and which hinder the separation of solid and
liquid phases and the decoloring of certain waters.
30
There are methods known for separating solid matter in
suspension from the liquid effluent in which it 1is
located.

35 The techniques in existence for extracting water from
sludges are essentially compacting, which increases the

solid-compound content (in % by weight of the total

mixture) by an order of 5%; centrifuging or flltratlon,
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‘35 existing techni ques, whether enployed al one or in conbination with such
techni ques, and wll do so very rapidly, since the use of the nethod
according to the - 3 - invention requires only a few seconds to produce a
result. More particularly, this nmethod allows excellent results 5 to be
obtained on its own for highly mneralized sludges (that is, sludges having
a %of organic matter in 100% by weight of dry matter of less than from5
to 15%. 10 Wth I ess mneralized sluddes, it is possible to obtain an
optim zed yield when the nmethod is conbined with a conpl enentary separation
t ool downstr @BATBf cRRE HRGFRESY bENY F94HEICBIPOLBRL FPRGERAGYY &Rh&Aci ng

sol i ds increase;by;dmr el sany 108((ry§ﬁngbyeXc8cmﬂiLes’dl)an58/n sbrExtishong pl ants

can t herefor be easi |y enhapced addi tl n o ors that
i mpl enent thg °Fnventit 5% andPt R s%gubse u}ntl % ’fgor exarrp?%%wl || save

on the cost scofnpprladspgntelambh%lt@ n%ﬁmerkmé\rdﬁlgzenof“lpﬁet§PEd§€§

Thei nvent50n,a§n%518%57%@1§%{" th§<\!§fd/|(9cy%gﬁjlﬁf3 rirc &lr G@ASURPLIQAgand does

not use very consunabl e materi al % eg air, aﬂd£t|¥g) Mor eover,

the nmethod eRpF8ys 8 SFRFFESARE vEry e dBVFEeSWhPch 18 easPf

transport abl ehandowhilchewght <¢herref (:ﬂfeflb@nabl e to be installed on 5| tes

W t hout easy access. Continuous operation is possible with the invention,

with very rel axed constraints on exploitation. The process%ﬁg Sccordl ng to
u

the inventi ol @f HeWsfs NBY Joed AP G Vier % &% oPBRHY p P8R, while
enpl oyi ngoa teechaivgueawhs chaksotiseed michenowétbcohenicauitthanethose known

L0 the Tieldgl gquecdc!rép%tq SePA At At ugs o, ﬁﬁea}tarelotﬂlge,ofrmhflIter

belt filter, nhnuous oxy ate recir ulalon etc.) Last | t he

i nventi on, s@@ﬁn%?%‘?@entpr @éll!i@es HHEG)5 Py peridh pB]P%ung(H’é\Eépélléa cake
that constitWResuapusshubrrestdue. (doddtii®npur pose, the invention
particularly provides a nethod for separating the liquid part and the
suspended 10 matter of a sludge that are fed in continuous flow at a rate
QEB = V/ héur Likeerisien kriwemai (FR §73.Mj8ééded i a mateod, fekartgepéinged in

that the flowjig %OM%%QeErQﬁbﬁélﬁeﬁsﬁaﬁéﬁkiﬁﬂﬁ|étr5dﬁﬂM%oﬂﬁﬁh%ﬂn§r§ sprayed
onto one another in a cl osed chanber of vol < Zg%rfor Rassage of

the flow undérressurd ¢her 8F - BEiHg 9 eésd I?Jrﬁ%e cﬁar%lglP which is
mai nt ai ned atofa tpmassufr eigueater ishéad avspecs fyad aal e niaft exyakinch

filtration takes,pl %ggcggttglgsgygmr}pl@q%ttt g, of the flowthus treated is

left to szettle in a collection 20cont ai ner.

Retention of the activated sludge in the tank for a
period of time sufficient to allow supersaturation by
the gas containing oxygen is indicated as allowing the
substantial removal of the solids in suspension.

25
A method of this kind, as well as being long, employs a
fairly complicated device, which is a source of

numerous clogging events.

30 The present invention aims to provide a method and a
device which are a better response than those known to
date to the practical requirements, particularly in the
sense that the invention will allow advanced
dewatering, much Dbetter than that obtained with the

35 existing techniques, whether employed alone or in
combination with such techniques, and will do so very

rapidly, since the use of the method according to the



‘The cl osed chanber is fed and evacuated continuously at the sane rate or
substantially at the sane continuous inlet and outlet rate of the effluent.
25 The chamber therefore constitutes an in-line accident of the treated
flow wi thout [oop recirculation of the effluents to the interior of the
chanber. 30 Advantageously, in the case of settling, the solid part or cake
falls to the bottompart of the container, separating fromthe liquid part,
whi ch is discharged continuously. 35 By3ctosed chanber is neant a tank or a
reactor of predeterm ned cl osed volune, but, and of course, conprising the
neans for entifye8f1PRe TTHITRfouS tVovd ARY nedFGr texiRrqY¥iferal ly a
tube) of saidesulh.- continuous flow after treatnent, at the sane rate or
substantially at the sane rate. The chanber is therefore a chanber for
passage of the 5 flow under pressure. By a value v < V/20 is neant a | ower
or an approxiMegeePprité@etavay uethi t heehed| &k kavte vfcaliensr desudts 10% to

20% 10 Advaniaggeusbyr¥Mhd® o/ 3&s | Bwaneradvani agepusigrbadipept of the
invention the excellent results . are attained inparticular b¥6¥krtue 15 of
-si

I
the conbi nat i"on°§F3a \§ aFalliStys&PdﬁﬁﬁcE“iaéfﬁggi A £héTs &TE3SHal $&d
chanber, by pmoviOditompyofvefigint fofnclrivomalt tzones: LAszonbafofrpmt Podacti on of
slightly conpregssed air, 20 this zone al so hosting suspension, or
prevention of settling, of the heaviest particles, which are neverthel ess
capable of rising within the reactor and of energing at the top part with
the finesd patittihclless RASnArhydradl $ tudggpactitzane dassivileh tbheblkiadui d f 1 ows
are introduced, hiiniecf0nA i thifePethe CROSISE L10, bobi Al TRUAL 4Dy wel ght
of approximately 1 of gas,” of 0.1 of water and 30 of "0.01 of so_la. Wthin
this zone, vE&JFPIEFSREAEYagrPatrbhoTs tARdepYESFBERMbYTt RBEPASVLSFON of air
of the recommerded goaltdy (loate anek pirBSHIHE),. AcHReorPiesSsSisoniaene,
regul ated for. ex | e, by | jde valve situated.at, the.Jop part of the
reactor. In fﬁgr%xgﬁpPg %sr%héga%??%% va f%f Ffapgl?eaﬁig%a'to mai ntain the
reactor &b a relative pressure of approximately 0.5 to 2 bar. - 6 - In

advant ageous mEiledingent SantBr eavershng ard/ B kan yof ediendal | gyl ng

arrangerent s | 5 employed: the flow is inegted intg the chanber gf vol ume

invention, and this, subsequently and for example, will
save on the costs of transport and final incineration
20 of the sludges.

The invention, furthermore, exhibits very low
electrical consumption and does not use very much

consumable material (compressed air, additive).

25
Moreover, the method employs a simple and very compact
device which 1is easily transportable and which will
therefore be able to be installed on sites without easy
access.

30

Continuous operation is possible with the invention,

with very relaxed constraints on exploitation.

The processing according to the invention, furthermore,
35 does not give rise to any pollution, while employing a
technique which is itself much more economical than

those known in the field of liquid/solid separation



‘5 v <V/20 via tw identical opposite orifices situated in the |ower half
of said chanber, the air being injected below said orifices, and the fl ow
is renoved continuously or intermttently at the top part, by neans, for
exanple, of a pressure relief valve that 10rel eases above a specified
threshold value; the air is injected at arate d > 1.5 QEB, as for exanple
greater than 5 QEB, than 10 O EB r or of between 1.5 tines and 15 tines
(EB; the air is injected at average pressure. By average 15 pressure is
nmeant between 1.4 bar and 2.5 bar, advantageously between 1.6 bar and 1.9
bar. Such a PFesshiEugRNerRXess | aFigerchubbicds, RilERTwi | FOBEIRBPES t o
penetrate thexkedhdprdorecefdactidivel,y ety )being distributed randomy wthin
the chanber. 20 - the collection container i s di scharged permanently by
overflow, vV/50; vV/100; the rate QEB is greater than or equal to 15
m8/ h, the 2h3asafg,d i grleaeetivhan orrregudindly, 250 NeBides aad Bhe rel ati ve

pressure sn the.chanberohs Qéﬁéi@fe&rEHké”tﬁgﬂﬂﬂon%ngugebaé ustheirate QEB

is greater than or equal to 20 nB/h, the rate d is greater than or
equal to 50 NﬁﬁFHueand the 30rel ative pressure in the chanber is greater
than 1.2 bar; | east one liquid reagent is added continuously at a rate

q to the inteyo hQE hepchamber. £idd éf%ﬁwﬁﬂé h$ addedabn
proportions %%rbgtmee% 0p05@635a%dlnv%26%f ?%e 4 ?ee contentaof t he

sl udge. By di¢thatt EprcepPehttiRy nedhmtl tHe /opﬁftm@n&htt §f S¥6PFRYGYer the
total % by weiaghtrobrt hesehfibaentat tdwee | feqliith reeagentions d@loat aonac organic

floccul ant; -1 t he %D%%E§nt§h?£g%ge%%%%§qi%ﬂécqgggﬁg e Ergnkgpﬁechanber,

and the gases ogtgf%ed are us tion of air int bott om
part; the ré&sul ¢ignpataikd ges! rigcotBréed taed Eb%ﬁtéﬁe§Q§Ved from at

least two partial flows, which are sprayed onto one
another in a closed chamber of volume v < V/20, for
15 passage of the flow under pressure, the air being
injected into the chamber which 1is maintained at a
pressure greater than a specified value, after which
filtration takes place or the suspended matter of the
flow thus treated is left to settle in a collection

20 container.

The closed chamber is fed and evacuated continuously at
the same rate or substantially at the same continuous
inlet and outlet rate of the effluent.

25 |
The chamber therefore constitutes an in-line accident
of the treated flow without loop recirculation of the

effluents to the interior of the chamber.

30 Advantageously, in the case of settling, the solid part
or cake falls to the bottom part of the container,
separating from the 1liquid part, which is discharged

continuously.

35 By closed chamber is meant a tank or a reactor of
predetermined closed volume, but, and of course,
comprising the means for entry of the continuous flow,

and means for exit (generally a tube) of said



‘5drying, pressing,or centrifuging,to give a solidified pancake. The

i nvention also provides a product obtained directly by the nethod as
descri bed above. 10 It |ikew se provides a solidified sludge pancake
obtained with the nethod descri bed above, this pancake being characterized
inthat it has a porosity of between 5% and 15% 15 The invention al so
provi des a device enploying the nethod as descri bed above. It further

provi des a device for separating the 1iguid 20 part and the suspended
matter of a sludge that are fed in continuous flow at a rate QEB = V/h,
conpri si ng meaRsinepus eddPig At afFeatmeA Tratt dEhand 2 Scort'@ n8f for

col l ecting apdpsethtiag § hee siispenderd rameter of the flow thus treated; and
al so neans for continuously 25 evacuating the supernatant |iquid part of
said flowto the exterior of said container, characterized in that said
devi ce conpr iThes chambeosdd chamsdoref avgthambar Loy 2w Th ehnpReses

at | east twogsidgnthgal 9pposite orifices situated in 30 the |ower half of
sai d chanber, neans for catching the sludge and feeding the flow of sl udge
t hus caught into said chanber in at least two partial flows each,
respectivel yByi nject gdluéa one §f28ai dsorifieaws, 85 tleeegearsr f oD f eedi ng
with air at %,FQEQiﬂaPQEQQ:ﬁHkﬁ@bbﬁlﬁQ[ it ibngr b herahde | Rfro the chanber
bel ow said ort: ices, and - 8 - meansforrenovingthefl owconti nuousl yor

i ntermittentofderhe@iptesStire®i4’the chamber being greater than a specified
t hreshol doval ue. 5 The device is advantageously arranged so that the fl ow
is renoved a Yo apressure relief val ve which

rel eases abo%gkggfégggggg igd‘?§?§§ﬁ§{d'ygfﬁé. 10 Li kewi se advant ageously,
t he neans for continuous renoval of the supernatant |iquid part are forned
by a gravi t atironghe OVerfanewgdeuk ceanddi iake tadyant-age olsventiodi mehe vV/ 50.
15 Li kewi se advant ageousl V/ 100. The i nyent.ion oV,: a device
wherein the ﬁﬁ%ﬁQHFﬁg Fggéﬁﬁa 8°Fi §Gi* lP%Sgéﬁtggégléag%ch ié&gggse, 20

di rect | y1bnt ®ft hehe haoeimatrienprali dedlughbl f nveht EBACH 1S benbéhter

under st ood frQmea rgagh Nosofed hecdgnses pti gp t hatodid)iloans of embadi ment s

which are given as nonlimtative exanples. The description
functional zones:

A zone for introduction of slightly compressed air,
20 this zone also hosting suspension, or prevention of
settling, of the heaviest particles, which are
nevertheless capable of rising within the reactor and

of emerging at the top part with the finest particles.

25 A hydraulic impact zone in which the liquid flows are

introduced.

A rise zone of the bed, consisting, for an amount by
weight of approximately 1 of gas, of 0.1 of water and
30 of 0.01 of solid. Within this =zone, very vigorous
agitation is made possible by the provision of air of

the recommended quality (rate and pressure).

A decompression zone, regulated for example by a slide
35 wvalve situated at the top part of the reactor. In the
example of this slide valve, it is required to maintain
the reactor at a relative pressure of approximately 0.5

to 2 bar.



‘25 nmkes reference to the acconpanying drawi ngs, in which: Figure 1 is a

schene of principle illustrating the processing nethod according to the
i nvention. Figure 2 is a schene of operation of one enbodi nent
300f a device according to the invention. Figure 3 is aviewillustrating

schematically the conversion of a sludge, using a device according to one
enbodi nent of the invention. 35 Figure 1 shows the principles of the nethod
for separating liquid and solid in a-sludge, according to the enbodi nent of
the invention nore particularly described here. - 9 - In a reactor 1
formed by an obl ong chanber 2 which extends about an axis 3, and has a
smal | vol unety afivhhea@ssles , erfirdienarsl, e moakob8rl i beesantiher ebtherents 5

(arrows 4) aE?O%F%ggé§#%&%ﬁ§;£¥%a%%%o%kkg Egr%§p§o¥ dMMiCh are symetrical

W th respect S t1ie ‘chanber .~ The ports are-situated at the
bottom part of tttee fOowhahberiniastbdr ExXenpltéeat Claamrat avde OB t he base
7 of the ghanbey,« hetween 0Raof i it he angh afeddived ofi ribeshei ghacéof the
chanmber. These two ports, situafgg gpposi e gq@aanotggr, aujogga 15
pressurized feed® ofPEhed FGw Bt waler Ffiighl §P#02ded WEh 'y Ratter (DM
(for exanple, TirofedddlO¥lbet ahidepghflceyi A thiesdlioy assubsedandi al

impact at the poift; WREKE vt her tyRcdhphwscdrmatly 4 t BRezaRp &ard) IByot her
words, the punping of the waters fromthe outside %Potfsh0£m% %ha% are
i ntroduced i nt g"¥3E ,chabe?<BP ke Raf | PEPSRUT ettt b7 172474 Hhatt wo

Opposi ng1port s, rgradleceabanel Apaptchei skerhitdehdlldowslug;t he zone 8, ow ng

to the outlet pressyce of. thedeed, 25, pUp, ofc PUTBS: (808, shaun) cophich i s
dependent on the %elg t of water in said feed Eungs upstream of the ports,
and on the heactawsles greatis EhpBuPt QescoPent L8nat y O TusitngeEBRHRr ci al

i ndustrial punps, andims3Qnel neuktimvst pQUt excessive aberrations, a pressure

of 2 bar at the outlet 9 of the res in e is,r I
attai nabl e. The™kf ndtt ¢ &ndP ?nggpﬁﬁpfﬁégfégtﬁgggggﬁéérégdg?%%%¥§5 i mpact
energy, ®WAich isremxinrs zdd byndandr edsitmigerhe lvdl et y 288 i At Pola&ti on into

the chanber for,4hshodfls19f she,ports. ofpdeguhat or. § eles .9 ifchr educed -
10 pressure generates larger bubbles, which will be able
to penetrate the medium more effectively, by being
distributed randomly within the chamber.
20 - the collection container is discharged permanently by
overflow;
- v £ V/50;
- v £V/100;
- the rate Qs is greater than or equal to 15 m3/h, the
25 rate d is greater than or equal to 25 Nm3/h, and the
relative pressure in the chamber is greater than or
equal to 0.8 bar;
- the rate Qgs is greater than or equal to 20 m3/h, the
rate d is greater than or equal to 50 Nm3/h, and the
30 relative pressure in the chamber is greater than
1.2 bar;
- at least one liguid reagent is added continuously at
a rate q to the interior of the chamber;
- the reagent.is added in proportions of between 0.05%
35 and 0.1% of the dry matter content of the sludge. By
dry matter content is meant the % by weight of solid
over the total % by weight of the effluent;

- the liquid reagent is a cationic organic flocculant;



‘siz€, but conpatible with the maxi num particle size of the sludge.

Furt hernore, and according to the enbodi nent of the 5 invention nore
particul arly described here, an anmount of pressurized air (arrow 10) is

i ntroduced bel ow the zone 8. By pressurized is neant a slight overpressure,
which 10 may be between 0.1 bar relative and 1 bar relative in relation to
the atnospheric pressure, as for exanple 0.8 bar relative. This air is
introduced via an air distribution ranmp t1, 15 as for exanple a ranp forned
by a circular, coiled or rectilinear pipe, allow ng bubbles of air to be

i ntroduced wrt Hhei seEfbethion Gver EREASIRT aC® of MPHEEEHANBEP™ Vil ori fi ces
12 which are spreateal ongdsand phpesl13bt2Dndtieant rusmy ad sbede trought via
a port at the hottom.part. The ' ' hel ow t he neeting point of
the 25 ef fl uentS iy "28Re 8, 245 #%?Bgigﬁgh%ﬁﬁggggén one tenth and one fifth
of the hei ght Hhef theuthambercakendipr dRFedsredr genbubisésesedni®h a bubbl e
di ameter,sfor example, ofrbotMren loAm aedriienyisy, This i rfiveducdion of
air increases the,enet%y | evel 1 n the chanber, which is in overpressure in
relation to itsSYdIet=HaPPBF2F8moval of the effluents after processing. 35
Al so obtained, in upper part 15 of the chanber, is a functional zone 16, in
which extremgly tycbylest M b Norod RAIUNT o BH@WNicaR aTBEHOR: tdashed |ine
17), is realized. At the bottom part 1% of the reactor, conventionally, a
purge 19 i s pro¥haeBeFRrd Ao MHRE WHCR AVE t oo dense, which do not escape
via the top of the reactor, this 5 purge being enptied sequentially.
Escaping at the quylet 14 af (hg.ceagtornangikhgqal k1ukhe WBhBEakand the

sl udges, to give, aFte( settling, transparent water which is physically
separat e frombthéned wékhd thet BEtAPY WRERTAPEEr §OPBH sl d Rﬁg?%gecontent,
in particul aneghgl esgathane 304w/ Liror teven tharhdd rg/ borwsike ioftially
the solid ma tgr con%gntngof d have approached nore than 500 ng/l. 15 The
decol | oi di ze@<S8FF8 rat te&F obtained at this point is nore porous and,
consequenbly, is readily conpactable. Depending on its initial |evel of
organi c matteh,. i, fEy:eYEN e di pestidepeld etiezabbe ampenEmgenceefromthe
reactor. 20 The air is intrpduced at an average pressure, for exanple, of
between 1.6 B&tPRAd2%. §eBGFRBSAHUME 1o the pressure in the chanber itself,
so that there nmay be | arge bubbles in the m xture, which will be able to 25

penetrate thenpxtuyre and Receue Jdighsikuted rapdeakynyi thentheiteactor,

to produce the expected m Xing. The air is inHr duc%ﬁl,al nor eover,, at a
hi gh rat 80d, Ba¥ ot thsr dserneies fRhEsTt 67158 Flﬁgge(l kn87F) *the 3orate
QEB of the ingoroagiwabes €ilawndfhd . rdthe @as=exthacte firscmat heaneact or
enmerges wth the ﬁ’evaetéﬁrn g &he, sl udge, %a%@edf algq0f thRetRrgesurgrbooster,
and can be recovered, 5$ocessed] and, ere .
collecting and settling the suspended matter of the
flow thus treated, and also means for continuously
25 evacuating the supernatant liquid part of said flow to
the exterior of said container, characterized in that
sald device comprises
- a closed chamber of volume v < V/20 which comprises
at least two identical opposite orifices situated in
30 the lower half of said chamber,
- means for catching the sludge and feeding the flow of
sludge thus caught into said chamber in at least two
partial flows each, respectively, injected via one of
said orifices,
35 the means for feeding with air at a rate d being
suitable for injecting the air into the chamber below

said orifices, and



'35 appropriate, recycled for use again at the bottompart of the reactor.

- 12 - It should be noted that the presence of coarse matter, of the sand,
gravel, etc.., type, increases the nunber of inpacts and, consequently,
enhances the process. 5 The pressure of the chanber, in turn, is arranged
and/or regulated in such a way as to optim ze the internal energy by
generating an ascending flow enmerging fromthe top. 10 Such a pressure is
therefore specified as a function of tie functional features of the circuit
(hei ght of water in punps), but also of the type of effluents and the
desired proc®&§shfg rafes. H%mqY%P%lzéjéVenﬂﬂéW4y SONESPBAYPLY t hRTreact or
wi Il al so beigpeenttednbyy thaj§¥l|ﬂﬁﬂ$d@&@80ﬂnast@efU&ﬁbmbérOfbéhﬁgbaSIC

know edge of an eer |n t he of englneerlng, and of the
di agr am of tﬂéeF§Sgsph§% THE P § h§ﬁ5892§]energence are ensured, for

exanpl e, by neans of a slide valve mhlch rel eases the flow when the given

pressure s %@e%@%ceSlllgC%dR;ta%tggEBQsilﬁchfgw@dt%tb@at nv@@tm@werml oys
25 stirring i.n three phases - , andrggse us - i S _necessary

at the outl et'St oFETHYSF off §€H§r§??oﬁ“¥ Va%%?i cc8unt? oPrFﬁﬁuﬂ%gaSS|ng,

of the densembhaafmaweﬂvsolMﬂlphaseelaadeef theveenewatl ofpthéfwader. 30 In

one advant age Q%sﬁBPdegﬁﬁg in addition,a coagul ant is added (e.g., |ine,
ferric chlorl I's conpl enentary addition is rade, for exanple in
35 the functlonal zone 16. - 13 - a dianeter-of 40 rm -up to 20.nB/h of

sl udge can ba&m@@@esseddeutpgésh@gyy i thés mbs&svedorfutbheﬁnDDE$ with the

5 nethod of the bQ %I%get@%% %g%gﬁﬁg %Eé§§§ é§¥ Qefg?@é% oL, g greater

interms of réfative. pr essure t rate t he sl udgy
wat er formed9rBgitakanphe, O%Wr%bﬂééﬁ$ﬁ§eslurrles mnth a DNIIoad of 5% said
DM bei ng obtai ned fromthe biodegradation of 10 swanp grass, clay, sand,

and vari ous getroleuglre5|dues at_tr %%nkevels gg 1%, is greater than 15
nB8/ h, and whef! £RE & Va?g?%e%u?§ﬂﬁ%edter t Nah 25°%8/h, excepti onal
separati ©h is obtained, with a maxi rum settling rate of a sl udge whi ch,

after dry|ngidmg§lgelgdg§M£a§gg&g@y1gnamuh@@ appearance. Wth a 55 liter
reactor and with 40 mm nozzles for injecting the effluent wthin,

percussion velocity values are obtained that are extrenely rapid, and 20
residence ti mye iimviche ipeactiep arevabtai nedetvhiat aherpant kbal aekysshort

[cf. table | §§%|O¥¢ed Aﬁ?LE Illquld reagent, at a specified rate,

20 directly into the chamber are provided.

The invention will be better understood from a reading
of the description that follows of embodiments which
are given as nonlimitative examples. The description

25 makes reference to the accompanying drawings, in which:

- Figure 1 1is a scheme of principle illustrating the
processing method according to the invention.
- Figure 2 is a scheme of operation of one embodiment
30 of a device according to the invention.
- Figure 3 is a view illustrating schematically the
conversion of a sludge, using a device according to

one embodiment of the invention.

35 Figure 1 shows the principles of the method for
separating liquid and solid in a sludge, according to
the embodiment of the invention more particularly

described here.
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In a reactor 1 formed by an oblong chamber 2 which
extends about an axis 3, and has a small volume v of
the order, for example, of 50 liters, the effluents
(arrows 4) are injected via two opposite ports 3, 6
which are symmetrical with respect to the axis 3 of the

chamber.

The 'ports are situated at -the bottom part . of the
chamber, as for example at a distance h from the base 7
of the chamber, between one fifth and one third of the

height H of the chamber.

These two ports, situated opposite one another, allow a
pressurized feed of the flow of water highly loaded
with dry matter (DM) (for example, 1 of DM 10%/total
weight), giving rise to a substantial impact at the

point where the two flows meet in the zone 8.

In other words, the pumping of the waters from the
outside (not shown) that are introduced into the
chamber of the small-sized reactor 1, via the two

opposing ports, produces an impact between the flows in

'the zone 8, owing to the outlet pressure of the feed

pump or pumps (not shown), which 1s dependent on the
height of water in said feed pumps upstream of the

ports, and on the head losses in the circuit.

Conventionally, using commercial industrial pumps and a
circuit without excessive aberrations, a pressure of
2 bar at the outlet 9 of the ports into the chamber is

readily attainable.

The kinetic energy of pumping is then converted into
impact energy, which is maximized by increasing the
velocity of introduction into the chamber for the

outlet of the ports of regulator jets 9 of reduced

solid



2.210 ,., --. -, Residence tine, reactor 198.00 99.00 66.00 49.50 39.60
28.29 19.80 14.85 61 61 - 14 - By virtue of the invention it is therefore
possible to obtain advanced dewatering nmuch better than that obtained by
virtue of the existing techniques, and within a few seconds. 5 By way of
_.exanple,table Il below reports the inprovenent A in solids obtained with
the method according to the invention for a sludge fromthe Fos sur Mer

i ndustrial treatment station, this sfud§e~10 having a | ow mineral content

90% of organic matter), in the field o T '
( g size, but %ompatible w?th tgep%gxggggnkg?Lféle size of

the sludge.

Furthermore, and according to the embodiment of the
5 invention more particularly described here, an amount
of pressurized air (arrow 10) is introduced below the

zone 8.

By pressurized 1is meant a slight overpressure, which
10 may be between 0.1 bar relative and 1 bar relative in
relation to the atmospheric pressure, as for example

0.8 bar relative.

This air is introduced via an air distribution ramp 11,
15 as for example a ramp formed by a circular, coiled or
rectilinear pipe, allowing bubbles of air to be
introduced with distribution over the surface of the
chamber, via orifices 12 which are spread along said
pipe 13.
20
The air may also be brought via a port at the bottom

part.

The ramp is situated below the meeting point of the
25 effluents.in zone 8, as for example between one tenth
and one fifth of the height H of the chamber, and
produces large bubbles B, with a bubble diameter, for

example, of between 1 mm and 1 cm.

30 This introduction of air increases the energy level in
the chamber, which is in overpressure in relation to
its outlet 14 for removal of the effluents after

processing.

35 Also obtained, in upper part 15 of the chamber, 1is a
functional =zone 16, in which extremely turbulent
mixing, featuring Brownian motion (dashed line 17), 1is

realized.



‘The conparison is between a sinple treatnent on a belt filter (with a
filtering cloth on which the water and 15 sludge are renoved by punpi ng and
conveyed between squeeze rolls), and the sane belt filter after
pretreatnment with the method according to the invention. 20 For a chanber
volune v = 55 1, variations were made in the paranmeters of sludge rate QEB
(nB/h), gas rate d(NnmB/h), and relative pressure P inside the chanber

(bar), for a specified DMIoad at the ihlet of the chanber (in g/l). 25 The
results are also given in dependence on the initial condition of the
sludges - that is, fresh (without settling), not very fresh (after settling
for a day), @t fgengotesh(severad saysnhofreeitdd, ngonfehbeoabsencea 300f

oxygen). It is seen that a high gas rate (eight times th I rate) and
a high pressBP@g?nl?héscﬁﬁﬁﬁéaeﬁl.%rbsafmé%%%nggécgo f%sg%é %gg§%o(tr?al
#10) for a fahtity KHowrBBi nesdaie | obal (DM 6PP8.of gihg  reactdr .~ thbh that of

the sludags, ,apd.aplessuns Qo Ldpferkebative in the chanber, the method
according to't i nvention i1ncreases the solids (dry matter (DM content by

wei ght relative to the total weight of the sludge, i.e.: DM+ liquid) from
24 to 36. 4% Eeraphinaveragee3@4t1EABUR Idf Trheal sedctiamuste i Bihe Rate, Chanber

pressure Inlef L Qutlet solidse shudgesiyRe &of SUErdbF QEPrling,
transparent water which is physically separate from the
10 solid material, with a very low solid matter content,
in particular of less than 30 mg/l or even than
10 mg/l, while initially the solid matter content could
have approached more than 500 mg/l.

15 The decolloidized solid matter obtained at this point
is more porous and, consequently, is readily
compactable. Depending on its initial level of organic
matter, it may even be directly pelletizable on
emergence from the reactor.

20
The air 1s introduced at an average pressure, for
example, of between 1.6 bar and 1.9 bar absolute to the
pressure in the chamber itself, so that there may be
large bubbles in the mixture, which will be able to

25 penetrate the mixture and become distributed randomly

within the reactor, to produce the expected mixing.

The air is introduced, moreover, at a high rate d, in
other words of 1.5 times to 15 times (in Nm’/h) the

30 rate Qs of the incoming water (in m*/h) .

The gas extracted from the reactor emerges with the
water and the sludge at the rate of the pressure
booster, and can be  recovered, proceSsed4 and, where
35 appropriate, recycled for use again at the bottom part

of the reactor.



'd gas sludge P DM n8/ hNnB/ h bar g/1 1 not very fresh 2.8 40 0.5 24
14.7 2 not very fresh 2 50 0.8 24
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Tt should be noted that the presence of coarse matter,
of the sand, gravel, etc., type, increases the number

of impacts and, consequently, enhances the process.

5 The pressure of the chamber, in turn, 1is arranged
and/or regulated in such a way as to optimize the
internal energy by generating an ascending flow

emerging from the top.

10 Such a pressure is therefore specified as a function of
the functional features of the circuit (height of water
in pumps), but also of the type of effluents and the

desired processing rates.

15 The size eventually selected for the reactor will also
be specified by the skilled person as a function of the
basic knowledge of an engineer in the field of chemical

engineering, and of the diagram of the flows.

20 The pressure and the emergence are ensured, for
example, by means of a slide valve which releases the

flow when the given pressure is exceeded.

Since the method according to the invention employs
25 stirring in three phases - solid, liquid, and gaseous -
it is necessary at the outlet to carry out separation
that takes account of the degassing, of the denser-
than-water solid phase, and of the removal of the
water.
30
In one advantageous embodiment, in addition, a

coagulant is added (e.g., lime, ferric chloride).

This complementary addition is made, for example, in

35 the functional zone 16.

Accordingly, with a reactor having a diameter of

55 liters and injection nozzles into this reactor with



‘20 3 not very fresh 3 60 1.4 28 35.5 4 not very fresh 2 60 1 26 22.1 5
not very fresh 2 60 1 26 21.1 6 not very fresh
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a diameter of 40 mm, up to 20 m’/h of sludge can be

processed.

Surprisingly it is observed, furthermore, with the

5 method of the invention that when the pressure in the
reactor is greater in terms of relative pressure than
0.8 bar, the feed rate Qpy of the sludgy water formed,
for example, by spreading slurries with a DM load of

%, said DM being obtained from the biodegradation of

10 swamp grass, clay, sand, and various petroleum residues
at trace 1levels (< 1%), is greater than 15 n’/h, and
-when the air rate d is greater than 25 m’/h,
exceptional separation 1is obtained, with a maximum
settling rate of a sludge which, after drying, has a

15 new, porous, granular appearance.

With a B55 liter reactor and with 40 mm nozzles for
injecting the effluent within, percussion velocity
values are obtained that are extremely rapid, and
20 residence times in the reactor are obtained that are

particularly short [cf. table I below].

TABLE I

Effluent

20
flow

Percussion

velocity,
0.111 0.221 | €.332 | ©¢.442 | 0.553 | 0.774 1.105 | 1.658 | 2.21¢
solid

particles

Residence

time, 198.00 | 99.00 | 66.00 | 45.50 | 39.60 | 28.29 | 19.80 | 14.85 9.9

reactor

25



‘2 601 26 20.4 7 fresh 1.5 60 1.1 26 26.6 8 fresh 1.3 60 1 26 22.2 9
fresh 1.2 60 0.8
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By virtue of the invention it is therefore possible to
obtain advanced dewatering much Dbetter than that
obtained by virtue of the existing techniques, and

within a few seconds.

By way of _example, table II below reports the
improvement A in solids obtained with the method
according to the invention for a sludge from the Fos
sur Mer industrial treatment station, this sludge
10 having a low mineral content (90% of orgaﬁic matter),

in the field of petrochemicals.

The comparison is between a simple treatment on a belt
filter (with a filtering cloth on which the water and
15 sludge are removed by pumping and conveyed between
squeeze rolls), and the same belt filter after
pretreatment with the method according to the

-invention.

20 For a chamber volume v = 55 1, variations were made in
the parameters of sludge rate Ogs (m*/h), gas rate
d(Nm®*/h), and relative pressure P inside the chamber
(bar), for a specified DM load at the inlet of the
chamber (in g/1).

25
The results are also given in dependence on the initial
condition of the sludges - that 1is, fresh (without
settling), not very fresh (after settling for a day),
or fermented (several days of settling in the absence

30 of oxygen).

Tt is seen that a high gas rate (eight times the sludge

rate) and a high pressure in the chamber (1.3 bar)

enhances solids by 48.8% (trial #10) for a fairly low
35 initial load (DM of 8.2 g/l).

On average (see trials #13 to 16) for a fresh sludge

loaded at 32.4 g/1 for a gas rate twenty times greater



26 24.4 10 fernented 8 60 1.3 13.2 48.8 11 fernented 6.2 60 1.1 11 32 12
fernmented 3 70 0.8 24 26.2

_15_.

than that of the sludges, and a pressure of 1 bar
relative in the chamber, the method according to the
invention increases the solids (dry matter (DM) content
by weight relative to the total weight of the sludge,

5 i.e.: DM + liquid) from 24 to 36.4%, or on average 30%.

TABLE II
. Cham.ber A
Rate Inlet Outlet
: Industrial pressure solids
Trials
sludge type, Qun
# d gas P DM
Fos sur Mer sludge
m3/h Nm3/h bar g/l % %
1 not very fresh 2.8 40 0.5 24 14.7
2 not very fresh 2 50 0.8 24 20
3 net very f£resh 3 60 1.4 28 35.5
4 not very fresh 2 60 1 26 22.1
5 not very fresh 2 60 1 . 26 21.1
6 nct very fresh 2 60 1 26 20.4
7 fresh 1.5 60 1.1 26 26.6
8 fresh 1.3 60 1 26 22.2
9 fresh 1.2 60 0.8 26 24.4
10 fermented 8 60 1.2 B.2 43.8
11 fermented 6.2 60 1.1 11 32
12 fermented 3 70 0.8 24 26.2
13 fresh 3 60 1 32.4 24
14 fresh 3 60 1 32.4 28
15 fresh 3 60 1 32.4 26.4
16 fresh 3 60 1 32.4 30.1
17 fresh 4.4 40 1.6 32.4 27.2
18 fresh 5.6 50 0.9 32.4 23
19 net very fresh 6.5 60 0.5 24 28.2

10 Shown subsequently in table III is an example of
results obtained with a single device (without

complementary treatment) on sediments {highly



13 fresh 3.60 1 32.4 24 14 fresh 3 60 1 32.4 26 15 fresh 3 60 1 32.4
36.4 16 fresh 3
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mineralized sludge) and with a complementary treatment

{belt filter).

The treatment with the invention alone 1s to be
5 compared with the belt filter alone, which does not

exceed an improvement in solids of 15 to 18%.

_Excellent results are obtained here even without

complementary treatment with filter or centrifuge.

10
TABLE III
Chamber A
Rate Inlet . Outlet
Industrial pressure solids
Trials 1ud & o
sludge e
# ge =Ype. d gas P DM
Fos sur Mer sludge
m3/h Nm3/h bar g/l % %
20 sediments 1.3 60 1.1 130 61.6
22 sediments 1.2 60 1.1 84 56.7 69.5
22 sediments 1.3 70 1 84 43.2 67.1
Alone
Alcne +
Filter

In addition to this appreciable time gain in the
15 treatment, very low consumption of electricity, of

compressed air, and/or additives are required.

The low bulk of the chamber, furthermore, makes 1t
readily transportable, and allows it to be installed in
20 sites where access is difficult, while ensuring

continuous operation in great simplicity.

The treatment according to the invention does not give
rise to any pollution, and achieves this with a much
25 more economical installation as compared with the other
treatment systems to which consideration may be given
for the task of liquid/solid separation alone, these

being centrifuges, press filters, belt filters, etc.
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Shown in figure 2 is an operating scheme for a device
20 in accordance with the embodiment of the invention

more particularly described here.

5 The deviée 20 allows separation of the liquid part from
_the dry matter of the sludge fed at 21 in continuous
flow at a rate Qg = V/h, the feeding at 21 subsequently
dividing in two to feed the ports 22.

10 'More specifically, the device 20 comprises a closed,
stainless steel chamber E with a volume v < V/20, for
example of 55 liters for a rate Q = V/h of 1.5 m®/h,
comprising at least two identical opposite orifices or
ports 22, situated in the lower half 23 of the chamber,

15 at a distance for example which is equal to one third
of the height of the chamber.

The chamber is composed for example of a cylindrical
part 24 which is terminated at the top part and at the
20 bottom part by two identical conical zones 25, with

angles at the vertex of the order of 120°, for example.

Each end is itself terminated by an upper tube 26 and
lower tube 27. The lower tube 27 1is connected to a
25 pipeline 28, equipped with a slide wvalve 23, for
intermittent removal of the suspended material 30 which

would have been settled, in the base 27 of the chamber.

The device 20 further comprises means 31 for feeding
30 air 32 to the chamber at a rate d below the orifices
22. '

This feeding takes place, for example, by way of a
rectilinear pipe or tube 33, with a small diameter, of
35 5 cm 1in diameter for example, and with a length
substantially equal to the diameter of the cylindrical
chamber, comprising regularly spaced nozzles 34, for

exit of the compressed air into the chamber in a



'28.2° 10 Shown subsequently in table Ill is an exanple of results obtained
with a single device(w thout conplenmentarytreatnent)onsedi nents(highly -
16 - mneralized sludge) and with a conplenentary treatnent (belt filter).
The treatment with the invention alone is to be 5 conpared with the belt
filter alone, which does not exceed an inprovenent in solids of 15 to 18%
Excel | ent results are obtained here even w thout conplenentary treatnent
with filter or centrifuge. 10 TABLE t118Trials # Industrial sludge type,
Fos sur Mer Rate Chanber pressure Inlet A Qutlet solids dg s_%ludge

C

distributed way, creating -substantial bubbles “whi

will give rise to substantial agitation (swirls 35).

Means 36, known per se, for feeding a liguid reagent
5 37, a coagulant, for example, are provided. These means
are formed, for example, by a storage vat 38, which
feeds - by means of a metering pump 39 and a remote-
controlled slide valve 40 - the interior of the chamber
above the ports 22, in the turbulence zone.
10
The device 20 further comprises means 41 for removing
continuously the 1liquid that has penetrated the
chamber, by way of a slide valve or other valve 42,
which opens above a specified pressure in the chamber,

15 of 1.3 bar for example.

Tt is also possible not to provide a slide valve, with
the circuit downstream itself constituting the head
loss required to maintain the chamber 1in relative

20 overpressure.

The effluent 43 is then removed at the top part, ending

up in a settling vat 44 which is known per se.

25 For example, this settling vat 44 is composed of a
cylindrical tank 45 into which the removal pipe 46
opens below the operating level 47, in order to limit

turbulences.

30 The vat 44 itself discharges via overflow at 48,
through a nonturbulent side tank portion 49, which is
separated from the rest of the tank by an openwork wall

by location.

35 The decanted solid matter 50 is removed at the bottom

part 51, and can be processed subsequently.
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Figure 3, in a plan view, shows the device 20 of figure
2 which, from the sludge 52, produces the pancake 53,

according to the invention.

5 In the remainder of the description, the same

references will be used to denote the same elements.

Starting from the sludge or effluent 52 loaded with
suspended material, which is pumped into an environment
10 54 by means of a pump 55 having a water level H, at a
rate Qgs, the chamber E 1is fed by way of the two ports
22 which are situated opposite, facing one another. At

each port, therefore, the rate is divided by two Qrs/ 2.

15 The feed of air 32 1s made below the ports, as

described above, via a port 56.

A reagent (coagulant such as ferric chloride, or lime),
which 1is known per se and should be adapted by the
20 skilled person depending on the effluents processed, is
fed continuously into the chamber E from the vat 38 via

the metering pump 39.

Following processing in the chamber as described above,
25 the effluents are removed at the top part, at 41, to
give the defragmented, decolloidized effluent 537 as

shown schematically in figure 3.

This decolloidized and defragmented effluent 1is then
30 fed into the settling vat 45. Following settling, which
takes place continuously within several seconds, the
water then observed at 58 is extremely clear,
transmitting, for example, 99% of the light, or even
99.5%.
35
At 59, following possible complementary compacting

treatment at 60, a particularly advantageous sludge
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to this appreciable time gain in the 15 treatnent, very |ow consunption of
el ectricity, of conpressed air, and/or additives are required. The | ow bul k
of the chanber, furthernore, nmakes it readily transportable, and allows it
to be installed in 20 sites where access is difficult, while ensuring
continuous operation in great sinplicity. The treatnment according to the

i nvention does not give rise to any pokDution, and achieves this with a
much 25 nore econonical installation as conpared with the other treatnent
systenms to whRBRakensisderialtd Girdray"Beclyi ¢&n 307 e TSk S8 1P+ HHFY/ sol i d
separati on akbgpey;thgseshed Mg eMdrickugesorppessedh | 3erand delst. filters,

etc. - 17 -
A product of this kind obtained with the method
5 according to the invention is new and will form matter
for subsequent uses, as top soil, as a raw material in

construction, etc.

With reference to figure 3, a description will now be
10 given of the operation of a treatment regime in
accordance with the embodiment of the invention more

particularly described here.

From an environment, for example a stream 54 loaded
15 with sludge 52, this sludge 1is extracted by pumping
(55) .

In one application example, the level of sludge, 1i.e.,
the percentage of dry matter in terms of solid

20 material, is for example between 3 and 10%.

This sludge feeds the chamber E, for example of volume
V = 100 1, at a rate for example of between 5 and
50 m’/h, for example 15 m’/h.

25
As described above, this effluent is injected into the
reactor via the two opposite ports 22. Simultaneously,
air is fed via the lower ramp 33 of the reactor, with a
rate greater, for example, than 25 Nm®/h.

30

The pressure within this reactor is between 0.3 and
1.5 bar relative, for example greater than 0.8 bar
relative, depending on the water level of the pump
and/or pumps which feed the effluents, and also on the
35 head loss created by the chamber itself and by the
removal slide wvalve 42 which is situated at the top

part of said chamber.



“‘Shown in figure 2 is an operating scheme for a device 20 in accordance with
t he enbodi nent of the invention nore particularly described here. 5 The
device 20 allows separation of the liquid part fromthe dry matter of the
sludge fed at 21 in continuous flow at a rate QEB = V/h, the feeding at 21
subsequently dividing in two to feed the ports 22. 10 Mrre specifically,
the device 20 conprises a closed, stainless steel chanber E with a volune v
< V/20, for exanple of 55 liters for-a2tate Q= V/h of 1.5 nB/h, conprising
at least two identical opposite orifices or ports 22, situated in the |ower
hal f 23 of tRABechaaserrel5idthia dist aneacter BREnpite Bl cFi'Sleqi@l to one
third of ther@@hgate@f%h&e@h@m thike Whanbeslid coapasedr f othexanpl e of
a cylindrical Rart 24 ich is termnated at the top part and at the 20
bottom part BY-¥Wo identical conical zones 25, with angles at the vertex of
the order of 120, for exanple. Each end is itself term nated by an upper
tube 26 and hawer.dyben2?. <The |af2a;vy%ratt<a@b%n%17 f1 cpnnect ed, t eeda 25s pi pel i ne
28, equipped with a slide valve 29, for intermttent rennvak of ﬁhe
suspended nmat@ri &PS30°FHFCH wdfi'd RavBEhEeR settied N ¥he "Bast 27 of the
chanber. Theldevivee r2@ ibubtcherecompei sesamansie31vd omed,eedihgtB3® air 32
to the chanbel at a.rate d below the orifices 22. This feeding takes place,
for exanple, "by way of a rectilinear pipe or tube 33, with a small

dianmeter, of 35 5 cmin dianeter for exanple, and with a length

subst ant i al | y tequaltHea etfhe ediramat aedpf rbhe egyhphdy i €ak ehamberdencenpri si ng
regul arly spaced nozzles 34, faqr L of e Ss idsal N he
chanber in a%lp618of di stT] lutgacﬁé§%’cf%%?iﬁggggggtéﬁfigﬁsgub%ﬁ%é whi ch
will give ridenmiousgbsbanefalbaigia dtgmavedswi rls 35). Means 36, known per

se, for feeding a liquid reagent 5 37, a coagul ant, for exanple, are

provi ded. These neans are forned, for exanple, -bhy_a st.orage Vv, , Which
feeds - by n§§ﬁ§(ﬁlgfn%?%rfﬁﬁnpﬁﬁn%ﬁf%nnggﬁréﬁﬁfé-éghﬁwﬂ7%§¥s%§de val ve
40 - thelbnt erfifdneot théechdnberabpovehehe2port/s 2Zesiigenke wiEbinence
zone. 10 The deviGe Qi %h%@,h%rcgszaﬁlhﬁsb@%% 41¢fige beM¥kpgtEEAt i nuously
the liquid that has penetrated the chanber, by way of a slide valve or

ot her val ve 42 SER°EASopens above a specified pressure in the chamber, 150f
1.3 bar for exanple. It is also possible not to provide a slide valve, with

The sludge feed rate itself has a direct action on the
20 percussion velocity, 1n accordance with the table
produced above, given that the contact time and
residence time in the reactor under pressure also

affect the rate of formation of the flocs and of their

settling.

25
The rate of air and the effect of the pressure in the
reactor are also elements which, with a view to the
desired result, will be adapted, in a manner which 1is
within the abilities of the skilled person.

30

When the sludges have been processed, they emerge from
the reactor at a pressure corresponding to the flow
pressure of the rate of the fluid in the pipe 43, to
the settling vat 45, in which settling will take placé

35 in a manner known per se.

The water obtained as a supernatant is of a high purity

and is itself removed continuously at 58.
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mai ntain the chanber in relative 20 overpressure. The effluent 43 is then
renoved at the top part, ending up in a settling vat 44 which is known per
se. 25 For exanple, this settling vat 44 is conposed of a cylindrical tank
45 into which the renoval pipe 46 opens bel ow the operating level 47, in
order to limt turbulences. 30 The vat 44 itself discharges via overflow at
48, through a nonturbul ent side tank-p8ettron 49, which is separated from
the rest of the tank by an openwork wall by location. - 19 - Figure 3, in
a plan view, shows the device 20 of figure 2 which, fromthe sludge 52,
produces therpancakagé3obaetnedi Ag thet bettomMephitonofStha thetiéenai nder of
t he description,the sane references w.l.l ed. to.: - me

el ements. St dPti ng oM tie S Udge S e PE&SE? gf ?%ggggkﬁfgﬁggﬁgbended
mat eri al , whiackordipanped sora fardenveriortient fOr5£ARPPREansCHIe a2 punp 55
havi ng a wat gl evel Ho at a rate QEB, the chanber E is fed by way of the
two ports 22 wﬁich are situated opposite, facing one another. At each port,
therefore, the rate is divided by two QEB/2. 15 The feed of air 32 is nade
bel ow t he porthe, aas idescrfi beshhabowe, tivie alpdye 8621 veageani¢kdagul ant
such as ferri;q chLaride, O hiRe), WakehchsaknewWi per r8gagdcshoukd be
adapted by the 20 skilled person depending on the effluents processed, is
fed conti nuo@SP§ PREBStRE- chanber E fromthe vat 38 via the netering punp
39. Foll omi ng processing in the chanber as described above, 25 the

effluents are,re %ﬁﬁg@%&tgglEQde%hk’éﬁéféﬂrﬁ%é’?%V??éhﬁegﬁ$&agﬂgnted’

decol | oi di zed ef fluen 1S shown sche Ically gure 3._This
decol | oi di zedeasdodefacagrednad tof fientnYeNEHuh Boe¥ePisit b1 eHeS s8ttling
vat 45. Fol | @uirgssetcidicagedWaibgh, t akes phaceecortrBdogsbygei bbingsevera

For exanpl o, aUor TRE | PgRt . To YRR 0T, 5o JREer 55t Bt dRaTe M0
obt ai nedl5whissiffiisigekat @d audigeiti ditfieed mantfasimntekcePneptt péfosity of
bet ween 5% ang,c15%e Ao Pr 9gush 1 0ia t Bbsvki tichabt abnethyy to t ber sek had
comparable result, and the features of the resulting
sludge as well are much better with the invention,
since the sludge is more readily recyclable.
20
As will be obvious, and as also results from the text
above, the present invention 1is not 1limited to the
embodiments that have been more particularly described.
Instead, it encompasses all variants of those
25 embodiments, and especially those in which the orifices
may be regulator jets, tubes reaching into the interior
of the chamber in order to minimize the distance
between the outlets and increase the force of the
impacts.
30



‘5 according to the invention is new and will formmatter for subsequent
uses, as top soil, as a raw material in construction, etc. Wth reference
to figure 3, a description will now be 10 given of the operation of a
treatment regime in accordance with the enbodi nent of the invention nore
particul arly described here. From an environnment, for exanple a stream
54 | oaded 15 with sludge 52, this sludge is extracted by punping (55).

I n one application exanple, the |evet 9% sludge, i.e., the percentage of
dry matter in ternms of solid 20 material, is for exanple between 3 and 10%
This sludge feeds the chanber E, forSE&EAple of volume V = 100 1, at a rate
for exanpl e of betmeen 5 and 50 nB/h, for exanple 15 nB/h. 25 As descri bed
above, this efflu i |nj cted 1 C a opposite
ports 22. Similta eghs y, afr iS éé%ﬁ%l%% -ﬁ%@lgmé?Y& EQ§3 w?i e reactor,
with a rate greatersp¢wicexampiter tﬁanEQSSNWQBﬁ B@aqhéﬂﬁre§§9rel%nthln
th'Sbfeacgff I's b@%M@ﬁﬂ%&h§:@nﬁ;#rSab&etebe;rvwghbﬁ& ewaaeéezgteater t han
0.8 bar relative epen e water_ |evel of the an punps

whi ch feed the ef?Fﬁeh?slng% Ft S5 oh NS 3B (FEAF 35856 crea%edékrlf[tt

chanber itself andhby flme r esovaprsed defneal vet42lewdteh tive sP@Ha%eH at t he

top part of said ehgpber ynich2lare TB@ Q&@@S‘érr@owér’ﬂé NahBenhegaghoramay in
particul ar be regulated béﬁneans i S _up V?é de_val ve or other val ve.

5 The effluent, tR4SSEYi FAERACENT f¥8 H??h a|r maf A PASTHE r@actor for
a periodlcorrespondenguuwtﬁmﬁemlateseuraxl@hbeumeenbehayranescteﬁe vol une,

and the pressure. ;10,1 {y}sfoaref ap }ftalQ%ﬁmt QEe@XQtheprEQEuﬁeres'dence
time of several seconds, for exanp | ess m nut e, hefore being

renoved. This t|nﬁrﬁﬁyeévéﬁaﬁef%eﬁyeﬁﬁﬁhe¢e§§lu§rn@é?ﬁﬁtﬁ@&FﬁBtE?fluent
rate of greater teaepaﬁda@/hatteeldenGEernhwnthhe chaabed maylé6t exanple

he for a time of Lesssthan 10 secands. The shidoenleed rate.Lhoell hao o

direct action on t e® €ér cussi on vel ocl y, I'n accordance W th e table
producedlabove, gsvémdtharttra.@ kR abrlhs i &g esitgenearti e FRSt he

reactor under pregsyigipéso atpecitihe rase ofeforguidiopast, t hrithocs and
of their settling. 25, The rate of air anq_the effect of the pressure in the
reactor are also efe ﬁfgaﬁﬁ?gh WAHWAVi‘ew to the desired result, will be
adapted, in a manner which is within the abilities of the skilled per son.

30 Wen the sl udges haue,bgensprosessedin theyieer e femsthecpeagt or at a
pressure corresponding to the flow pressure of the r % ng% e fluid in the
>t

pi pe 43, 2P0 the s&Pefi AGevatr 455 5T SAHSEh "eé0t /i hgtWi Pace 35 in a

manner known per se. - 22 -

3. The method as claimed in either of the preceding
claims, characterized in that the air is injected
at a pressure of between 1.4 bar and 2.5 bar.

25

4, The method as claimed in any of the preceding
claims, characterized in that the flow is injected
into the chamber of volume v < V/20 via two
identical opposite orifices situated in the lower

30 half of said chamber, the air being injected below
said orifices, and the flow is removed

continuously or intermittently at the top part.

5. The method as claimed in any of the preceding
35 claims, characterized 1in that the <collection

container is discharged permanently by overflow.



“The sludge obtained at the bottom part of the settling vat is renoved
ei ther continuously or discontinuously, according to specified periods -
for exanple, once a 5day. The action of renoving this sludge again very
qui ckly increases its quality, particularly with regard to its good
porosity. .10 The treatnment carried out by virtue of the nethod and reactor
according to the invention therefore yields a porous dewatered cake, with
the recovered sl udge being enpty, dry,2and nmani pul able. A nunber of hours
are 15 sufficient, as against three nonths in the context of the use of
so-cal | ed cofvent Tomalmedihyidngas t ¢leraidn an campyar @bl EhcesBFECCARI t he
features of the resyltingsludge asewekh argcmich besder with the
invention, since the sludge is nore readily recyclable. 20 As will be
obvious, and as also results fromthe text above, the present invention is
not limted t70 t hehenbodicerds ¢lwmitmdrhvien lrdenmmdr e cpareictalrazeéy Hescri bed.
I nstead, it enco es ald,vayriants of those 25 enbodi nents, and
especiall% thosen?ﬁgah?cﬁ %%%ﬂ%rifices may be regulator jets,- tubes
reaching into the interior of the chanber in order to mnimze the distance
bet ween t he gut!| etrBeanskdmer ease dlenfeor cénofartyheof npaet spr80eding3 -
CLAIMS 1. A nethod.for_sep i : i gui t d suspended matter
of a sludge that 5%31?56 iég%¥%§§%ﬁi%%gusgﬁlg“ﬁ§% éﬁghthEEB é:E%VY%gur,
wherein the air isreafect édaat oF redweld, tehaPabeéhi z&8i Fa¥Fatdthd flowis
formed fremat |egstatwp pashial Ehows, twhpehmare, sprayed onao ohe anot her
in a closed chanber . of .volune v < V.20, .for sage. of e w under
pressure, the airrBéP%bv?nfégféar?nfg (he éﬁéﬁ%ﬁﬁgmhfcﬂr%%t%giﬁ%gﬁned at a
pressure greater bphangaaspecidi®daral ue, after which the suspended matter
of the flow thus treated is left to settle in a collection container, in
which the 15 solid part or cake falli to the bg}tonlp%%Eeggzg e, contai ner,
separating frlom t A8el FGERAYpart SLabich 1% HiXcharg&d 3 ésntThasas! y. 2. The
met hod asscl ai nedthatclaian Tateha®mctier i sedatar 20tHeat phe &ivali stinj ect ed
with arate d > 1.3 g%?h3-t£@exﬁﬁkhqg as olRkmed idhei tdher-ghalheoprecedi ng
e

clainms, characterized in'that t air 1s injected at a % essure of between
1.4 bar and 2.5 b&P. m3sh4. aThHe thet F6d24$VEl BFREAVFR ARy 8? HE"BFEcedi ng
claims, characteriizedrentthatnihel f4 owr.s injected into the chanber of
volume v < V/20 via two identical opposite orifices situated in the |ower
30hal f of said chanber, the air being injected bel ow , '
sai dori f R@es,ldhdt Fofl oneshehowed ebmtiefioddl yay (Oft eFRft EFRORG1EE the top

part. 5. The nethod ass¢l ahaRdckBrapydofint hrapr acedieag t3oelkailiguid
characterized in EQ%%e%Qei%OUéﬁg (%%ntinuously at a rate g to the

interior of the chamber.

25 11. The method as claimed in claim 10, characterized
in that the reagent 1is added to the turbulence
zone of the chamber in proportions of between
0.05% and 0.1% of the dry matter content of the
sludge.

30

12. The method as claimed in any of the preceding
claims, characterized in that no flocculant 1is

added upstream and/or in the chamber.

35 13. The method as claimed in any of the preceding
claims, characterized in that the effluents are

degassed at the outlet of the chamber and the



‘contai ner is discharged pernmanently by overflow. - 24 - 6. The nethod as
claimed in any of the preceding clains, characterized in that vv/50. 7. The
method as clained in claim6, characterized in 5that vV/100. 8. The net hod
as claimed in any of the preceding clainms, characterized in that the rate
(EB is greater than or equal to 15 nB/h, the rate d is 10 greater than or
equal to 23 nB/h, and in that the relative pressure in the chanber is
greater than or equal to 0.8 bar. 9.-The nethod as clained in claim8
characterized in 15that the rate QEB is greater than or equal to 20 n8/h,
the rate d is greageestpRhabre@qadf 690 te8/GEent s he" 1t etV el hressure
in the chanber is;gfeatefnd hyttbnd phat.. 20 10. The nmethod as clainmed in any
of the preceding clains, characterized in that at |east one |liquid reagent
is added continuously at a rate q to the interior of the chanber. 25 11.
The met hod ag4cl aThed natholdai a5 16;1acivedacier iszed PA tHEt PHECRAGEnt is

added to the turbulence zong 9tthe,chanherHar preportiensiof bekween 0.05%
and 0.1%of the dry matter content of the s The_net hod as

: | udge. .30 12,

claimed in any ofthéeﬁ?%%Eﬂ?nﬁP%l%ﬁWﬁﬁeﬁﬂ%afﬁbggpr@d PRetRat9ho”f 1 occul ant
i s added upstreancandtofuging heccchaneer. s851id3figHerartdicd as claimed in
any of the preceding clains, characterized in that the effluents are
degassed at the outlet of the chanmber and the - 25 - gases obtajned are
used to feedlfhe Pnjeetidhird aislugdget nBapeetem Parainety. Hre nﬁkﬁod as
claimed ip any of mbhRogr egedingired| ahng,ladhariast echaedctaridat the
resulting cake is_recover LN sgddg, or
centrifuging, to Sﬁeg égsﬁg?g?gfg%%%gﬁéggeggigggg g%l?@?f?%d sl udge pancake
obtained fromthe 10nethod as clained in claim14, characterized in that it
lhas adpor OSi t1)6d0f ﬁbeéé/vel% gf/%lan@legéﬁ/gt%(ﬁg AFéewii@@iﬁorpﬁ&p?ir&ﬂi Aget he

iquid part and the suspende tter of _a udge at a in. 15
conti nuous flow atsuép%g%gq?aé L4y RE c%npsfjiusdld g tﬁgghs %]ger ?%gdi_ﬁa with air
at a ratesd, and aoccohbapner flow cat| ect fage aled: set VIhng aoF@rd§dpended

mtter of the flow.thus tyeatedyipd.akso smangcfor egndimyousty evacuating
t he

container for collecting and settling the
suspended matter of the flow thus treated, and
also means for continuously evacuating - the

20 supernatant liquid part of said flow to the
exterior of said container, characterized in that
said device comprises
a closed chamber of volume v < V/20 which
comprises at least two identical opposite orifices

25 situated in the lower half of said chamber,
means for collecting the sludge and feeding the
flow of sludge thus collected into said chamber in
at least two partial flows each, respectively,
injected via one of said orifices,

30 the means for feeding with air at a rate d being
suitable for injecting the air into the chamber
below said orifices, and
means for removing the flow continuously or
intermittently, the pressure in the chamber being

35 greater than a specified threshold value.

17. The device as claimed in claim 16, characterized

in that the flow is removed at the top part by



20 supernatant liquid part of said flow to the exterior of said container,
characterized in that said device conprises a closed chanber of volune v <
V/ 20 which conprises at |east two identical opposite orifices 25situated in
the | ower half of said chanber, nmeans for collecting the sludge and feeding
the flow of sludge thus collected into said chanber in at |east two partial
fl ows each, respectively, injected via one of said orifices, 30the neans
for feeding with air at a rate d being2suirtable for injecting the air into
t he chanber bel ow said orifices, and means for renDV|ng the fl ow
continuously or imearsi Pferk | presmerpr 6§3ipé iieliie WhiiheF Shef 7S 35gr eat er
than a specified thseshol th veldia.ried 26resnpaasvoiua. pressure relief valve
whi ch rel eases above said specified threshold val ue. 18. The device
as clainmed in either of clains 16 and 5 17, characterized in that the neans
for continuolsly Teeodemgcthessepeinatant lqidgiicd per t<ba @S otbret by a
gravitatignal overhl ow devif&.erized 19n Thengevi ceads akansed Esrany of
clainms 16 to 18, 10characterized in that vV/50, 20. The deV|ge as, cl ai med

in claim19, char8ePBITRRE 1 THERVIAF 160° TBPSIPITHE debiite aB%Efai med in
any of clains 16 tpe2frmddracterdreed tiivhatl pverbhpy idssiareans for
feeding a liquid reagent, at a specified rate, directly into the chanber.

19. The device as claimed in any of claims 16 to 18,
10 characterized in that v £ V/50.
20. The device as claimed in claim 19, characterized

in that v £ Vv/100.

15 21. The device as claimed in any of claims 16 to 20,
characterized in that it comprises means for
feeding a liquid reagent, at a specified rate,

directly into the chamber.



