1141111111111111 _ * 59 159* WATER CLARI FI CATI ON METHOD AND DEVI CE The
present invention relates to a nethod for clarifying water by treating

colloidal structures 5 present in a liquid and/or a sludge f
continuous flow at a specified rate. It also relates to a de‘mm\mwmm\mmg
such treatnment. 10 The invention finds particularly signific ) ough not
exclusive, application in the field of the clarification of.thiek®W&ter—
for exanple, water containing dry natter (DM, and in the field of sludge
dewatering. 15 The majority of waste water, polluted water, nuddy water or
sl udgy wat er WABHRBr FBARIEDCADION MEFHQTh 24 DEVEEENt either in the solid

parts in suspension, especially in their organic fraction, or in the water

20 itself. These colloids gjve the effluent as a whole a coloring and
charact eri st TB§ oPTEF&Et y, 1 HohTe oFeRiSitivarPagds. 8¢ athtcki ng
t hese col | oi dahrsEyiiagur eaterhebiynveprtaoingi meol bopladucet anctweifdsuent whi ch

after treat LS. particul.arl.y t rent, They e, ar nmet hods
known forgagsﬁégéﬁtpg%tﬁy%él.ﬁ%%é%?ﬂgﬁﬁﬁéQ%?ﬁ%%%égﬁ%fu%o??%éis ese
met hods essedilPdl 8§ #nsBeTIdRRi¥RLEei n the treatnent process chain, one or

nore coagul ants and 35 then flocculants, in anmounts sufficient to

agglonerate and_fix the_colloids, .which are.subse ntl enppved, for
el e, by 48t PHPRGTOraEeh Fh R e R OtRoERch Fretittoe. 2 The
prior-art methods, however,do not allow sufficient renoval of the colloids

fromtherpi qend efdddiiiiton Wak 68s Ofdagit icanBI-Ng of i dHiGH datithi diddugand/ or 5
with a solid fEactlog of._hi gh maﬁgragongenph S%@E t&gaégpnt tQﬁgaglve rise
to substanti 8P coSEEFEFVEr anSFert CFaRET | Algendfal S o sdppl ertht ary
conbusti on. tBarification of thick water - for example, water
containing dry matter (DM), and in the field of sludge
dewatering.
15
‘The majority of waste water, polluted water, muddy
water or sludgy water comprises colloids, which are
present either in the solid parts in suspension,
-especially in their organic fraction, or in the water
20 itself.

These colloids give the effluent as a whole a coloring

and characteristics of opacity, a source of

disadvantages. '
25 _

By attacking these colloidal structures, the invention

aims to produce an effluent which after treatment is

particularly transparent.

30 There are already methods known for at 1least partly

eliminating the presence of colloids.

These methods essentially involve adding, in the
treatment process chain, one or more -coagulants and

35 then flocculants, in amounts sufficient to agglomerate
and fix the colloids, which are subsequently removed,
for example, by settling or centrifuging.
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Wth the invention it will be possible to reduce the anount of sludge while
produci ng water of high purity, w thout addition of reagents in substanti al
anount. 15 Col |l oidal particles are known to have two essenti al
characteristics. They have a very small dianeter (froml1l nmto 1 nm and
carry an el ectronegative charge, giving rise to 20 intercolloidal repulsion
forces. These two characteristics give the colloids an extrenely | ow
sedimentation rate, which may :even be2 considered to be zero in the context
- of water 25 treatnent,. Wth the known coagul ati on/fl occul ati on
treatnments, this problemis solved as follows_ 30 In a first stage,

coagul ati on,rhy a%@&b&ogrgflmﬁgﬁoéthshb@ene&alIydéronmﬁaltslbpwaluninum

salts), suppressesS the intercollaid repu si. ati;o8s (Al3 and
Fe3+) bind tBHRHE I o GEURY 1R t?ié?i zéejolﬁ[idel(n%?g T%:ggtgol rgéidglahhgsr'%ti cles are

abl e 35 t herepflwnt,0 woldh deftempfremadnsmelfl hdiohmenePi6d t¥han86PF oi ds.

| ndeed, their. nass; S8, AAbnablEows gnNRstéAl caegldient ati on that can be
exploiteé iﬁw%'%w%ontext of a tPéatnen?. 5 Through the addition of

floccul ant, the aggloneration of the colloidal particles is brought about,
and the aggl on®r atecatmeakboitdsen refesr edseo us gubFbenthat §9FFFPci ent nass

to be able tp SetE:%}%}s{#%Jhe Jﬁ]dqcpghan?.eﬂgggg, | Sf @€ nehiid Nenopakyner ,

ei t her organl%ror . e invenfion starts froma concept which is
radi cal |y di ¢ompesitioromthe concepts of the prior art, for 15 renoving the
col | oi dsyq To acconplish this, the invention ainms to introduce a high energy

(> 10 000 J)._.i Qto Qe iCereln%i'ghl adegd of fluept s Wi €hebs Ralbel itgei d and
sl udgy, all Fht3 56°:dntihed and oxidizing (air) medium ..in or.q:er,

sur pri si ngl yampenbr phgsabéae vhile gREOHICHIME ﬁ/éel{'b’f?é} Fteri¥etics O
the col | oi ds,t habupr syeNtidhels Feigevdls. i25sApptandisd ameumtewat ering of
sludge, the nethod facilitates liquid/solid separation and produces an

excel lent result, whether inplenented alone or in conbination w L_Lh ot her
separ at i D5 t echhbided quEotrizdeserrrs f KEPWE ¢ fPRTE atti¥On. SHFHAF

particul ar, ' g? diprg@duces excellent results on its own for highly
m neral i zed %Phgagg ?.e., those having a % of organic matter per 100t by

wei ght of dry matter of less than from.5 to 15). 35 wth a conplenentary
separation t adkydawnst reameel; tdveldevdioodtny t (Fromed BR dént¥i¥Hgation),

t hat enhance%nﬁoléglsr}; ng&ea&&&&dm@gt&k}gn dMbgaas fovisxammbe o

20 intercolloidal repulsion forces.

These two characteristics give the colloids an
extremely low sedimentation rate, which may even be
considered to be zero in the context ~of water

25. treatmentr

With the known coagulation/flocculation treatments,

this problem is solved as follows.

30 1In a first stage, coagulation, by addition of metal
salts (generally iron salts or aluminum salts),
suppresses the intercolloidal repulsion. The metal
cations (Al and Fe®*) bind to the colleids and
neutralize them. The colloidal particles are able

35 thereafter to collide.

In a second stage, flocculation addresses the problem



25% 5 Existing plants can therefore be easily enhanced by addition of one
or nore reactors that inplenent the invention, and this, subsequently and
for exanple, will save on the costs of transport and final 10 incineration
of the sludge. The invention,furthernore,exhibits very |low el ectrical
consunpti on and does not use very nuch consunmable material (conpressed air,
additive). 15 Moreover, the nethod enploys a sinple and very conpact device
which is easily transportable and which will therefore be able to be
installed on sites wi thout easy access. 20 Continuous operation is possible
with the invgati-ae, sMail vﬁa;mdteﬂxaxeﬂ cbestrdiintidseon Iadeeei t &edF. The

treatnment ac ord| n% to the Adwventd 9 fqlratttagfagors%dlgr@n@gggoﬁottl—gﬂtve rise to
any poIIutlo oylng a ec ni q Is itself much nore

econoni cal than bhos:epmmw i tohe fqoé'{tﬁx(‘if OFfl auFH?gBrf‘?Iatsepar ation
(centrifuge, press f| lter, bel t filter, continuous oxygenated

recirculation, :etc: e PLdST Vst sRfoduces a
new type of EBFBthd&Rﬁt &dé& %e Qtér: cﬁjs}lént Ut e@% %éséef Ul residue. 35 For
this purposepft e rmelrﬂtqmalesgelrm@lq%/ b?ob?-’@l‘éghﬁ RePHbd PER dR%ri fying by

treating the géhggbgggestorfucéwf&ldy ESEélfnj:fledﬁ kbquisd andior,sltudge fed in
conti nuous ff at a rate VEB/ hOL{:r %&gcterl zed in that the flowis
sprayed i nt o SH¥LERGABRE ‘f“ﬁs‘%v“é‘? hedre 55 SF&lation to the at nmospheri c

pressure, said charrber being a continuous or semnicontinuous flow 5 passage

charber ngé‘v' %éﬂﬂ(’} < YEBLZ0,; g0 dg&&éfaﬂl&ﬁ ageqs ymRireCtéyhef air into
the cha ara abe ow the feeding of the flow, into said chanber.
10 In the defqrﬂﬁﬂllé’nOabE%Eur%‘%e value VEB is of course a volune val ue,

expressed for exanple in nB8. By chanber is neant a tank or a reactor of

speci fi ed 6l0%8d 4l UBy (EORPLLShNGoRBebE! Ahikr 1theabloxinnd an 15
outlet for tﬁ%leflowater reat nent t acrois section re%élmtedthan
that of the rdfderentThEreharier anFﬁEF%f Stfe FREndDET f 8f “pass@ge of the

flow undgg presifi®g 28e colloids.

To accomplish this, the invention aims to introduce a
high energy (> 10 000 J) into the -colloid-loaded
effluent, which is both liquid and sludgy, all in a
20 confined and .oxidizing (air) medium, in order,
surprisingly, to bring about the loss of the negative
characteristics of the colloids that prevent their

removal.

25 Applied to the dewatering of sludge, the method
faciiitates liquid/solid separation and produces an
excellent result, whether implemented alone or in
combination with other separation techniques such as

centrifuging or filtration.

30
In particular, this method produces excellent results
on its own for highly mineralized sludges (i.e., those
having a % of orgariic matter per 100% by weight of dry
matter of less than from 5 to 15%).

35

With 1less mineralized sludges, it 1is possible to

obtain an optimized yield when the method is combined



By arvalue v < V/20 or v < 5t Vis neant a value |l ess than or approxi mately
| ess than, with a tolerance of the order of + 1096 to 20% 25

Advant ageousl yV/ 25 or V/50. In one advant ageous enbodi nent of the invention
the excellent results are attained in particular by virtue of the
conbination of a plurality of functions in the 30 sane small-sized chanber,
by providing four functional zones: A zone for introduction of slightly
conpressed air, this zone al so hosti ngasuspensi on, or prevention of 35
settling, of the heaviest particles, which are neverthel ess ca@{q‘bl e of
rising Wt hipithear eanpDematchnf swEgtien #oche SURSFEPE™PEN "PRe fi nest
particles.. - 6 - ravh Lg..i eugacwBheh thatl iegihiachcEows are

i ntroduced. SWTT s@bg%ﬁegg#%ﬁe%dg,enggﬁsi gt,i ng, . for ap Dt oy wei ght

of approxi maselydd éhcyaaseofoYD. MOXF WRTRr 1§ﬁd S 0t O?g]ggyl d. W thin
this zone, vegy vigorous agitation is nmade possible by the provision of air
of the recommended quality (rate and pressure). A deconpression zone,

regul ated® for exanple by a slide valve situated at.1he top pact t he
reactor. |n ERésekegplpdastst an sFhgeeiarve 2ot he* vt X e “I'8=*Pequi réd to

mai ntain the_ggacion aff aonel aki oy essarowd  thatpprotensrel Y18 5 to 2

bar. Wth the invention it is there i} e e t Egpsndstand i, gh kinetic
energy on t héDBSEFEOR (A ki Rati’ ¢ '%ﬁ%%%@?%ﬁ ;L}{m& ng, Wwhic ing. cgnverted to

20 inpact enengy i Bsivee ansneiHe volagks Fie stiERafdoudttht r ion of an

amount of jair _ingregsespthe eperamdgvel of the small-sized chanmber, by
further %%créggg% t he Itiurbul ence. 25 The hydraulic reginme in the chanber

is therefore arranged so as to be highly turbulent (Re " to 3000 n2/s), and
this, in conmbipeati eavehthohhe ofauEidmeressoceaté®IRSth YREY i nj¥etion of

air, brings ahout the,30 . ot hrgakipgsofndthe el | okdal michuct ures.
The reason iseq'teﬁgi: l’f:%% c%‘?ﬁ?%@?{%énls bet ween heirai r’ddt.Ltl?v ter, and the

sl udge bri ng adreumRPlEnsRH8T LR éB‘P‘FEEeW%F?ySi'caaI i epl acénment of part of
the integgtitial 35 water between colloids by the air, while at the sane

time providing the oxidatiaon.of it uentsmpk8r agaagplre, compadt
i ndustrial sl V(?Et’a%%‘&d%}eﬁzglr%dt %@Pgé?%olgeﬁ%mggdugt ré, ﬁdilvmrﬁ? hlf‘ hi gh
| oad of DM (afiay | yhiont disni #RF D86 SF2BFEIRFECHat £8P,

ci(_jswf' ncrease by
filter or centydfdgiag Bas HLen ebsesevetinStabled vena skedsludith@eer which
is colored and turbid, a sign that it still contains colloids, whereas,
when using t ASetH5FSccording to the invention (prior to another neans of
solids i morease or otherwi se), the residual water obtained is transparent,
wWth a COD Of_c#u 4 3P 3001 58/ 15 igbsptiftele weitds deeoiidiventéohl oi ds as
far as the skiTTéed person is concerne .tLag%lgx A0d. wnexpectedly, it has
been obser vedviHatveHe TREAREE SOCSFAPAG Eo T he T nvention al | owed t he

The treatment according to the invention, furthermore,

25 .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
(céntrifuge, press filter, belt filter, continuous
oxygenated recirculation, :etc.).

30
Lastly, the invention, surprisingly, produces a new

type of porous dewatered cake that constitutes =2

useful residue.

35 For this purpose, the invention essentially provides a
method for clarifying by treating the colloidal

structures present in a liguid and/or sludge fed in



15 stripping of the nolecules dissolved in the water, giving rise to
substanti al depollution and thus further aiding the desired clarification.
The flow is advantageously forned fromat |east two 20 partial flows, which
are sprayed one onto another. In advantageous enbodi nents, use is al so nade
of one and/or another of the follow ng provisions: - the flowis
injected into the chanber via two 25identical opposite orifices situated in
the | ower half of said chanber, the aig being injected bel ow said orifices,
and the air, water, and sludge escaping at the top part of the cganber;

the air is idjechRGuat Fowatet da>rdts @03= ¥ss/POMT30EKEAPLESYréSter than 5

QEB, then 10, QEl,%/baetor tcH‘e beél‘-’&'ﬁn ik O dgriReqandnte temesh@kBer the air is
r :

injected at Hve pressure y average_pressure is_nea en 1.4 bar .
and 2.5 bar,ceerrassyasusiy betaesdn 1t BE? %&Of?beﬁéf. ?%5%%%@35 pressur e
generates | arges oies, baticha widitimals ot equdErsmntdngotfe fA8YI um nore

effectively, by being distributed. random y ywthi nyt heyghagher with 8 - VEB
< V/50; SV/B®FAISGt ‘Flé%@?e%neh?‘?ﬁlﬁﬁddér)e_aggnt is add ontinuougly at a

ed C
rate g to theinulemerusof infecehambef; HL 1REr 40E MSTgrdat & than or

equal to 15 pBlh, dhediake @nes geeaims tdfantbe efuav, t olrf® nSeAd and t he
rel ative pressure in the chanber is greater than or equal to 0.8 bar;
the rate cZEBhii@b@’Feater than or equal to 20 nB/h, the 10rate d is greater
than or equal to 50 nB/h, and the relative pressure in the chanber is

greater fhan.l. 2, balsg.r;HR¢ibhauindvecagaet vielue cabi dni oforgamise ¥ occul ant.
the effltUentS are degassed on ener ceefxr %ghghgnlg{t_hanber and t he gases
obt ai ned ar evadsEetv2+ddd PRFTH St On“6f air at the bottom part. The

invention also provides a device for treating colloidal structures present
inaliquid and/ %m%lelf‘dgl.% 20-4.8d in.g@nt bpuausS-dddrraton spdel Ak =

VEB/ hour, ch&fadtérized in that it, COE%FI ses a closgd chanber, of,,volume v <
blbjg%%i Fof

VEB/ 20 conpr icdioagdavoleas: €RBPY 4eHEY T oritices situated in the

| ower ha[L%I of,$akd Cchapbame 2516vansttferr tukhtvenng tHeEs| adgereii for
feeding the flow. of sl udggé&gggdc%igcg&pk idH @rairdaechapber in at |east two
y

partial fl owS EE&A™ F‘SlsfSec Ively, 1njected via one of said orifices,
The chamber is therefore a chamber for passage of the
flow under pressure.

20
By a value Vv < v/20 or v < 5% V is meant a value less

‘than or approximately less than, with a tolerance of

the order of + 10% to 20%.
25 advantageously v £ V/25 or < v/50.

In one advantageous embodiment of the invention the
exéellent results are attained in particular by virtue
of the combination of a plurality of functions in the
30 same small-sized chamber, by providing.four functional

zones:

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

of emerging in the top part with the finest particles.



‘means for feeding air to the chanber at a rate d below 30 said orifices,
and neans for renoving the flow, arranged so as to nmaintain the chanber at’
over pressure. The flow is advant ageously renoved at the top part via 35 a
pressure relief valve which rel eases above a specified threshold value. -
9 - Also advantageously the volunme v V VEB/50. Al so advantageously the

vol ume v VEB/ 100. 5 In anot her advantageous enbodi nent, the device
conprises neans for feeding a liquid-reagent at a specified rate directly
into the chanber. The invention will be better understood froma reading 10
of the description that foll ows of enbodi nents which are given as

nonlimtative ex |l es. The desc ti on Apkeschef ergnce toobeaaeconpanyi ng
drawi ngs, i vk tuLEC ‘TH? q: iﬁ?oshg sﬂﬁgme il USthatl ng the principle of

t he met hod ofntrehigeht accor d| ng to one enbodi nent of the invention.
- Figure 2 is an operating scheme of one enbodi nent of 20a device accordi ng

to the invention. 4 Figure 3 |s che \, Wf$1|:U§{qI’@}nb[1gtt Be
conversi én ot 51§Fu&§’é‘e l?slfl c?/’l cen;g%:%%tfldﬂgﬁ to_ th |n\£ent| on 25

Figure 1 showsighe ofi apppcb:esm@ttel}hel nef hedsf oP tloe&t ®Br &3Ki ng t he
col loidal structyres p I;Eesggildn antcefibhl vemtis acmer di mgrYo ’\Imr@hﬂﬁodl ment of

the inventi oR nore parti cul desc ib e RHog LgaGlier ok fornmed by
an obl ong cha%é?tQO%iLEhmé ESéB%ﬁt ggnlaglél rgglgno has a small vol ume v

of the order thg%e@aﬁaﬁ@:h@edojuaaﬁdytme end BreFEUREL- (arrows 4) are
injected via two opposite ports 5 and 6 35 V\/mch are symetrical with

respect 19 the axis 3 of the chanber. Belelg e séfupt ed at the
bottom part &f deremEREREEPD ASDE or FeX% t'_reé %or ?fstalneze@j fromthe base 7

of the chanbgg; hetweenreneati frhe awog cpaeftt lifr Ehsf %9 BRI gt HRS the

chanber. 5 These Siqtiyat 0Sirlee RS AN hesquitdddved he flow
of water hi gﬁF‘}‘?‘mPng(? \ﬁtrilﬁ’ ﬁla%aslg%&%o ]éf or_exanple i_of DMA0% total
wei ght) to benafletcttaunderth}@r es‘fﬁs’rlrcéorgl \ﬁtng Fis Jfabtjavesub%]fan?| al i npact where

10 the tym gﬁ"o%ﬁltat'em t peszegez 8satn ot her words, the punping of the
wat er s fromt utside (not shown) that are introduced into the chanber of
the small-sized reactor 1, via the opposing 15 ports, produces an irrpact
bet ween t he fiias ithd heimomecidn ovithg 19 t BRebEtPER pBBE‘EE]i”g ~“%he feed

punp or punps_(Nnot .shoun),; gahichhd:si depgadent con tire baisght of Wa@—er in

said feed pu sustreamo the ports, and e .hea i nebhe
circuit. 8 klnetlc energy of P pumping, &H&éﬂ] head dResesd ne

20 impact energy inside a small volume.

The simultaneous introduction of an amount of air
increases the energy level of the small-sized chamber,

by further increasing the turbulence.

25 | |
The hydraulic regime in the chamber is therefore

arranged so as to Dbe highly turbulent (Re »>> to
3000 m?/s), and this, in combination with the oxidation
associated with the injection of air, brings about the

30 removal or breaking of the colloidal structures.

The reason is that the collisions between the air, the
water, and the sludge bring the air inside the solid,
by physical replacement of part of the interstitial
35 water between colloids by the air, while at the same

time providing the oxidation of the effluent.



‘Conventionally, using comrercial industrial punps and a circuit w thout
excessive faults, a pressure of 2 bar at the outlet 9 of the ports into the
chanber is readily attainable. 25 The kinetic energy of punping is then
converted into inpact energy, which is maxim zed by increasing the velocity
of introduction into the chanber for the outlet of the ports of regulator
jets 9 of reduced 30 size, but conpatible with the maxi num particle size of
t he sludge. Furthernore, and according7to the enmbodi nent of the invention
nore particularly described here, an anobunt 35 of pressurized ajr (arrow
10) is introghiceaskheiay tire @onemdistBplpedsdge pbtaigcfedntmatEfi ght

over pressure, whi.ch_may. b e - 1. 485 rel atiiye andad bat reMative in
relation to E%g%%phl&@c&p[}éss%rng as_for exanple 0.8 bar, pelative. 5

This air is (ntzodded epatamnars A% r Phutd* R FEm 21 =T or SSxanpl e a ranp
formed by a §iscdld , pooifiederr drectéhtnetugipipehasl beiin PasEENESs of air

to be introduced, with distributi ver sthe ;surdaescaf ande tAiFpahanber, via
orifices 512 Whi8hvaré §5F‘é38agl gg‘gegaﬁ'ﬁ%ﬁp? cAkgel a

. 13. The air_ may alh:;éo be
brought via a pagh ahathdtbettidd pantaips 7R LCANS | é"’%ﬁﬁeﬁﬁfed’ & ow t he
rregti ng ]P-Oic n s?%gtﬁﬁeﬁfn.fel:ﬁgat %,c;lccBraQﬂQ 8o anefl dmvexdripine (I@efti\mfer‘iogngbltentg
and one fifth of the hei ght of -.the c r weseh ar gaebubbl es B,
A ‘?g 8%%%%% 5 t)“%ts\’/%egcrgllplgﬁ%eg d 1b @\ﬁ;%hi S
i ntroducti onrekiaiali neteasebtahpedndfqgFrPBFRRTEREY hglEHaﬁ’bé&, ichisin
over pressyre, o r %hgfni QRot Agi/hS Qut lRtheld Wordsr enmnald aff tdmllsfidsuent s
after 25 reafarrent. n the 1%J\?ﬁfer part 15.of the chagber, a functional zone
16 i s obtai negd &3rwef| the skt S&YSHel’y CUrbulent mixi ng, featuring
Browni an notion (dashed line 17), is 30 realized. At the bottompart 18 of

the reactor, _conyenti I PLLEBEy 191kS HYPVhEe fomseatverdentstwhi ch are
t oo dense, mﬁf“éﬁxﬁo nag%@e{sl%:{%ﬁelvi a the tﬁg of Jerh -iro%acg‘i’iowéé this purge
bei ng enpti edheequenhpd| [accoxdifg _to T 10 |

15 . stripping of the molecules dissolved in the water,
giving rise to substantial depollution -and thus

further aiding the desired clarification.

The flow is advantageously formed from at least two

20 partial flows, which are sprayed one onto another.

In advantageous embodiments, use is also made of one

and/ér another of the following provisions:

- the flow is injected into the chamber via two

25 identical opposite orifices situated in the Ilower
half of éaid chamber, the air being injected below
‘said orifices, and the air, ‘water, and sludge
escaping at the top part of the chamber;

- the air is injected at a rate d > 1.5 QOms, as for

30 example greater than 5 Oes, then 10 Qgs, or of between
1.5 times and 15 times Qgs;

- the air is injected at average pressure. By average
'préssure igs meant between 1.4 bar and 2.5 bar,
advantageously between 1.6 bar and 1.9 bar. Such a

35 ‘pressure generatés larger bubbles, which will De
‘able to penetrate the medium more effectively, by

being distributed randomly within the chamber.



wat er, and the sludges to give, after decanting, transparent water which is
physically separate fromthe solid material, with a very low solid matter
content, of less, in particular, than 30 ng/1 or even 5 than 10 ng/1l, while
initially the solid nmatter content coul d have approached nore than 500
ng/ 1. The decolloidized solid matter obtained at this point is nore porous
and, consequently,is readily 10 conpagtgb[e. Depending on its initial |evel
of organic matter, it may even be direcCtly pelletizable on energence from

t he reactor. T@e ai § 55 introduced at an average pressure, for 15 exanple,
of between 1.6 Bar é 1.9 bar absolute to the pressure in the chanber
itself, so thav %h%mélﬁﬁy be | arge bubbles in the mxture, which wll be
abl e to penetratelthst moxéuleqand besgewr dist added ecomtantamsl wiztthi n t he
reactor, to produce t he expected m.xin T IS introduced,,
noreover, at a hfﬁﬁ r%t & éh?r%é% EﬁpﬁJ%ngge @% @bgrnes to 15 tines .(in
Ne/ h) thesratetEBratet@a iscoweaeratbarn(Ph faRaY . tR51THE dhs & r act ed

fromthe react eat@nar 48S QMehlt ebha neat @y anfhdihecs|amdges /at, tdha natee of the

pressure booste and can be recover reat ed,. and wher prQpriate,
recycl ed for u§§1%§ﬁYﬁ BFe?ﬁBrBofFo§$8ar%am *the s até% %ﬁél gﬁould be

not ed that theegrateneelod kaarse matter, of the sand gravel etc., type,

| ncreases the pygbes:ofo n%”ﬁ%cb%e@%@r epaRearenthyl edaha@cm/ﬁ hectps ocess. 35
The pressure of the cha

intuyrn, is arr ed d/.o ted in such
a way asl®o optRhfzE8 tfe Srrﬁaé:rer’r’altl{'@ﬁ’e agegteor aﬁ] /a?ﬁ % dthg flow -

13 - energing ﬁ:emm:i_he trore ssSuEh anprtéssucbamberheirsaf drreadereraﬁarfed as a
function of the ?gglonal features of the circuit (mater | evel 5 of

punps), but also of the type of effluents and the d S|r d treatnment rates.
The size flnalF?°sé%§%%@dr$%93¥%el$éhéFquHHCI°59§815e BECrI#EY by t he
skill ed persontﬁg aefmcénm afret h@eddbdiasi onk newt sykgecof fanmengiaeer in

the fiel doof ch 2Hg! 5er i ang Lhed agianoly the flowsne The

pressur e and t fe ou?re are en or exanple, via a valve which

rel eases the fHoderhéant g §¥Veﬂt1@m®ﬂ§§§deHa§texceeded Since the nethod
according to the |nvent|on enpl oys stirring in three phases - solid,
liquid, and seous - is necessar t the outlet t ar 0
separation t téﬂ‘é@nﬁﬁﬁ%urﬁ i trﬁéjyl&§QSSSI n éje"(.)chet heogené%?£€%£ wat er
sol i d phase, @idcdHafhetrassuabsoprehentaisra LAGBA8 aUGART agbedase

enbodi megy, fald her™r&nrinuous flow at a rate Qs = Vgs/hour,

characterized in that it comprises

a closed chamber of volume Vv < Vgs/20 comprising at
leaét two identical opposite orifices situated in the
lower half of said chamber,

25 means for collecting the sludge and for feeding the
flow of sludge thus collected into said chamber in at
least two partial flows each, respectively, injected
‘via one of Said orifices,
means for feeding air to the chamber at a rate d below

30 said orifices, and
means for removing the flow, arranged so as to

maintain the chamber at overpressure.

The flow is advantageously removed at the top part via
35 a pressure relief wvalve which releases above a

specified threshold wvalue.



25 coagul ant is added (e.g., lime, ferric chloride, etc.). This
conplenentary addition is nade, for exanple, in the functional zone 16. 30
Accordingly, with a reactor having a diameter of 55 liters and injection
nozzles into this reactor with a dianmeter of 10 mm up to 20 nB8/h of sludge
can be treated. 35 - 14 - reactor is greater in terns of relative pressure
at 0.8 bar, the feed rate QEB of the sl udgy water forned, for exanple, by
m€ter-sgr$ading sLurLies with a DNI(dr? matter) |oad at 5% said DM being

obt ai ne ro t | I [ r @s l\ay, sand, and various
petrol eumre 'aﬁeggg?n?gﬁggégg%éﬁga8&ﬂ1 , ig g}§%¥gfa¥han 15 n8/h, and
when the air rate d is greater than 25 nB/h, exceptional separation is
obt ai ned, wi thsa gg*gﬁgg?égggnyifﬁhréﬂ}hmﬁzvaSSNQQQEKﬂO whi ch, after drying,
has a new, porous, granular appearance. Wth a 55-liter reactor and with 40
mm nozzles for injecting the effluent within, percussion rate values 15 are
obt ai ned shatrnar eapathene| yadwntdgeans r esloledieent mes the t héeYERtor are
obtained that,capeBaL! | fLhk | ¥othorbebly tabheqhibiel mllgerTABKE la ...

épé&lkiea’réte d&%ggél;lfg¥g'é£é é%d%ﬁg%.7 10 15 20

The invention will be better understood from a reading
10 of the description that follows of embodiments which

are given as nonlimitative examples. The description

makes reference to the accompanying drawings, in
which:
15 - Figure 1 is a scheme illustrating the principle of

the method of treatment according to one embodiment

of the invention.

- Figure 2 is an operating scheme of one embodiment of

20 a device according to the invention.

: Figure 3 is a schematic view illustrating the.
conversion of a sludge, using a device according to

the invention.

25
Figure 1 shows the principles of the method for
treating or breaking the colloidal structures present
in an effluent, according to the embodiment of the
invention more particularly described here.

30

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 5 and 6

35 which are symmetrical with respect to the axis 3 of
'~ the chamber.



- : Percussion. speed, solid particles 0.111 0.221 0.332 0. 442
0.553 0.774 1.105 1.658

- 10 -

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,'betweeh one fifth and one third of
the height H of the chamber.

These two ports, situated opposite one another, allow
the flow of water highly loaded with dry matter (DM)
(for example 1t of DM 10%/total weight) to be fed under
pressure, giving rise to a -substantial impact where

10 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:smallesized reactor 1, via the opposing
15 ports, produceg an impact between the flows in the
zone 8, owing to the outlet pressure of the feed pump
or pumps (not shown), which is dependent on the height
‘of water in said feed pumps upstream of the ports, and

on the head losses in the circuit.

20
Conventionally, using commercial industrial pumps and.
a circuit without excessive faults, a pressure of
2 bar at the outlet 9 of the ports into the chamber is
readily attainable.

25

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
ocutlet of the ports of regulator jets 9 of reduced

30 size, but compatible with the maximum particle size of
the sludge.

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

zone 8.



2.210 , ,4.. .
66..00 49.50 39.60 28.29 19.80 14;80 9.9
t herefore possible to obtain advanced dewatering nmuch better than that

obt ai ned by virtue of the existing techniques, and

10

15

20

25

30

35
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By pressurized is meant a slight overpressure, which
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, 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.

The air may also be brought via a port at the bottom
part.

The ramp is situated below the meeting point of the
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.

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

treatment.

In the upper part 15 of the chamber, a functional zone
16 is obtained as well, in which extremely turbulent
mixing, featuring Brownian motion (dashed line 17), is

realized.

At the bottom part 18 of the reactor, conventionally,
a purge 19 is provided for elements which are too
dense, which do not escape via the top of the reactor,

this purge being emptied sequentially.

Escaping at the outlet 14 of the reactor are air,

Et 14" 41*W " Residence tine, reactor 198.00 .99.00
By virtue of the invention it

S



25 Wwthin a few seconds. - 15 - In addition to this appreciable tinme gain
inthe treatnment, very |ow consunption of electricity, of conpressed air,
and of flocculant is required. 5 The |ow bul k of the chanber, furthernore,
makes it readily transportable, and allows it to be installed in sites
where access is difficult, while ensuring continuous operation in great
sinplicity. 10 The treatnent according to the invention does not give rise
to any pollution, and achieves this with a nuch nore econonica

installation as conpared with the other treatnent f%gte t o whi ch

consi der at i oW2R&Y: berA% dien F0199Fe F8skIOF eI i it tf s ol T EEFaP4t i on

al one, thesetbghsgatent r ivateges, wpiass iki | pleysicdldlyt Beparase dixom By way of
exanmpl e, table I w s the.20 inpr g@ne.g I NgSP| d dsnaitteai ned with
t he met hod :%ggorsln%gtg&ﬁﬁgﬁ%%Venﬁﬁgg f%ﬁ)é% Iuggg fromthe Fos stir Mer
industrial treat@eht Sfailesd, F PRIGYeaRavithgha ACoNHitnSFaleVEt ent (90%
gf organig _Wehlhﬁr).oi Rgyhe &held Qﬁliﬂﬂelglmhﬂm' CedBid Zfat-fl'm Coes o] = 'tscﬁn is

et ween a si treatnent_on .a belt fi r iltering doth on
whi ch the magnggnéag?uﬁ%%r%?%h?gﬁ%ﬁght%%%paggqﬁg/ghd conveyed bet ween
squeeze rolls), and the sane belt filter after 30 pretreatnent with the

met hod accor @hBg geeottheibnyeant isenidFaataeehamphainedl wre thiz Soiht

variations were made in _the paraneters of sl te 4B ( <, gas rate
d 35 (Nn8/ h) Sand"?%Et at RAE Ptesstfe P icn%r%saeéﬂ%qi‘%l Harrb%rg (b‘ra%‘i}%r a

speci f i etlo DMcbopdcaabt@e Papetndifgtere thanbeitiah gvyel of aganithe results
are al so gi vgarin depepdepgs opvhhe haithatesondi tpemefiddimes! udges - that
is, fresh (wthout internmediate storage), not very fresh (after 5 storage
for three da?g‘F}’gSPCFe?’r@’Httéﬁe("See"i‘/cetrqilg' days of storage in the absence of
oxygen). It is seen that a high gas rate (eight tinmes the sludge rate) and

3 hioh pressuig .4he Lhagbeballel L sk bak) Srlancespsabbdechy A 8% (trial

#10) for a fairly Towinitial [Toad (DM of 8.2 g/l), which gennnstrates t he
ef fi cacyldf €xpBRLPve UecBPFBPER zatBoR2Y 15 AvarSge @O88LHFFal™® #13 to
16) a fresh shedgedseaded iaf 3 Aphberoritaeja®s rat ecHaterntherns mesy great er
than that of .the_slud sand.a .pLe f dnbar el patiy et the chanber,
t he net hod aéﬁoﬁéfﬁg gggpﬁggiﬁgeﬁp%oﬁigﬁg¥géses.t e,séﬁids (dry matter (DM
2.0 content mpgnesirghe rt&eatiivtuns tansd tor@meef§RhErHPutet SFuYgelYi.e.: DM
+ i quid) frQEE%&ntQh§6réac96r9ntévﬁﬁéﬂﬁtéyfﬁe expkéted mixing.
20
The air is introduced, moreover, at a high rate d, in
other words of 1.5 times to 15 times (in Nm’/h) the

rate Qm of the incoming water (in m’/h).

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

30 _

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.

35 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



‘“TABLE Il Trials # Industrial sludge type, Fos sur Mer Rate pressure Chanber
Inlet Qutlet solids (EB .d gas sludge P DM n8/ hNn8/ h bar 4/1. % 1

emerging from the top.

Such a pressure is therefore determined as a function
of the functional features of the circuit (water level
5 of pumps), but also of the type of effluents and the

desired treatment rates.

The size finally selected for the reactor will also be
gpecified by the skilled person as a function of the
10 basic knowledge of an engineer in the field of

chemical engineering, and the diagram of the flows.

The pressure and the outlet are ensured, for example,
via a valve which releases the flow when the given

15 pressure is exceeded.

Since the method according to the .invention employs
stirring in three phases - solid, iiquid, and gaseous
- it is necessary at the outlet to carry out

20 separation that takes account of the degassing, of the
denser-than-water solid phase, and of the removal of
the water.

In one advantageous embodiment, furthermore, a
25 coagulant 1is added (e.g., lime, ferric chloride,
etc.). '

This complementary addition is made, for example, in

the functional zone 16.

30
Accordingly, with a reactor having a diameter of
55 liters and injection nozzles into this reactor with
a diameter of 40 mm, up to 20 m’/h of sludge can be
treated. '

35

Surprisingly it is observed, furthermore, with the

method of the ‘invention that when the pressure in the



‘not very fresh 2:8 40 ..0.5 24. 14.7 2 not very fresh 2 50 0.8 24 20 3
not very fresh 3 60 1.4 28 35.5 4 not very fresh 2 60 -

- 14 -

reactor 1is greater in terms of relative pressure at
0.8 bar, the feed rate Qm of the sludgy water formed,
for exaﬁple, by water-spreading slurries with a DM
(dry matter) load at 5%, said DM being obtained from
5 the biodegradation of swamp grass, clay, sand, and
various petroleum residues at trace levels (< 1%), is
greater than 15 m’/h, and when the air rate d is
greater than 25 m’/h, excepticnal separation is
obtained, with a maximum decanting rate of a sludge
10 which, after drying, has a new, porous, granular

appearance.

With a 55-liter reactor and with 40 mm nozzles for
injecting the effluent within, percussion rate values
15 are obtained that are extremely rapid, and residence
times in the reactor are obtained that are

particularly short [cf. table I below).

TABLE I

20

0.131 0.221 | 0.332 ] 0.442.|) 0.553 | 0.774 | 1.105 | 1.658 '2.210

Reaidence

“time, | 198.00 | 95.00 66.00 | 42.507|°39.60 | 28.29 | 19.80 | 14.80 9.8

reactor

By virtue of the invention it is therefore possible to

obtain advanced dewatering much better than that

cbtained by wvirtue of the existing techniques, and
25 within a few seconds.



- 260 22.1 5 not very fresh 2 60 1 26 21.1 6 not very. fresh 2 60 1 26
20.4 7 . fresh. 1.5 60 1.1 26 26.6

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

compressed air, and of flocculant is required.

5
The low bulk of the chamber, furthermore, makes it
readily transportable, and allows it to be installed
in sites where access is difficult, while ensuring
continuous operation in great simplicity.
10

The treatment according to the invention does not give
rise to any pollution, and achieves this with a much
more economical installation as compared with the
other treatment systems to which consideration may be

15 . given for the ‘task of liquid/solid separation alone,
these being centrifuges, press filters, belt filters,
etc.

By way of example, table II Dbelow reports the
20 improvement A in solids obtained with the method
‘according to the invention for a sludge from the Fes
sur Mer .industrial treatment statiori, this sludge
‘having a low mineral content (90% of organic matter)
in the field'of'petrochemicals.
25
The comparison is between a simple treatment on a belt
filter (with a filtering cloth on which the water and
sludge are removed by pumping and conveyed between
squeeze rolls), and the same belt filter after
30 _prétreatment with the method according to the

invention.

For a chambef-volume v = 55 1, variations were made in
the parameters of sludge rate Qs (m’/h), gas rate d

35 (Nm®/h), and relative pressure P inside 'the chamber
(bar), for a specified DM load at the inlet of the
chamber (in g/l).



resh 1.3 60 1 26 22.2 9 fresh 1.2 60 '0.8 .26 24.4 10 fernented 8 60

8 fre
1.3 8.2 .. .48.8 11 fernented 6. 2.

The results are also given in dependence on the
initial condition of the sludges - that 1s, £fresh
{(without intermediate storage), not very fresh (after
5 storage for three days), or fermented (several days of

storage in the absence of oxygen).

It is seen that a high gas rate (eight times the
sludge ratel and a high pressure in the chamber
10 (1.3 bar) enhances solids by 48.8% (trial #10) for a
fairly low initial load (DM of 8.2 g/l), ‘which
demonstrates the efficacy of effective

decolleidization.

15 On average (see trials #13 to 16) a £fresh sludge
loaded at 32.4 g/l for a gas rate twenty times greater
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)

20 content by weight relative to the total weight of the
sludge, i.e.: DM + 1liguid) from 24 to 36.4%, or on

average 30%.



60 1.1 11 32 12 .fernmented. 3 70. 0.8 24 26.2 13. fresh . 3 60 1 32.4
..24 14 fresh 3 601 32.4
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TABLE II
Chamber 0O
Rate Inlet Outlet
Industrial pressure golids
Trials
sludge type, Qrs
# ‘d gas P DM
Fos sur Mer sludge
mi/h Nm3/h b;r . . g/l. . % . .. %
1 n_ot very fresh. 2.8 . : 40 . 0.5 24. . . 14.7
2 not very fresh 2 . 50 . 0.8 | 24 20
3 not véry fresh- 3 60 1.4 ) 28 35.5
4 .not very fresh 2 60 z 26 [ 22.1
5 not very Eresh 2 . 60 1 . 26 .. S po21.1
6 -not very. fresh 2 60 . " 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 1.3 8.2 . . .48.8
11 fermented 6.2. | 60 1.1 11 o 32
12 . fermented. 3 ! 70 | 0.8 | 24 . 26.2
_13 | fresh . i | 60 1 32.4 Y
14 L fresh 3 | 60 - 1 32.4 . 26
15 fresh 3 60 1. _32.4 . . 36.4 .
16 fresh 3 . 60 ... 1 Sl _ 32.4 o 30.1
17 | . fresh 4:4 40 1.6 32.4 2%.2
18 ‘fresh 1 5.8 Cso | 0.9 | 32.4 33
19 "not very fresh 6.5 60 0.5 24 . 28.2 - -.:

Shown subsequently in table III is an example of

5 results obtained with a single device (without
complementary tresatment) on sediments (highly
mineralized sludge) and with a complementary treatment
(belt filter).

10 The treatment with the 4dinvention alone is to be
compared with the belt filter alone, which does not

exceed an improvement in solids of 15 to 18%.



26 15 fresh 3 .60. .1. .32.4 .36.4. 16 fresh 3 60..... 1 32.4 30.1 17
fresh 4.4 40 1.6 '32.4 2.2 18 fresh ..5.6
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Excellent results are obtained hexre even without

complementary treatment with filter or centrifuge.

TABLE IIT
5
Chamber )
Rate Inlet Outlet
Industrial pregsure solids
Trials
aludge type. Qus
# d-gas P DM
Fos sur Mer sludge
mi/h . bNmd/h | . bar | g/1 3 3
20 _sediments 1.3 60 1.2 | 130 61.6
21 | sedimencs 1.2 | &6 1.1 84 56.7 69.5
22 gsediments 1.3 70 1 ) 84 43.2 67.1
Alone
Alone +
rilter _
Shown in figure 2 is an .operating scheme for a device
20 in accordance with the embodiment of the invention
more particularly described here.
10
The device 20 allows separation between the liquid
part and 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.
15

‘More specifically, the device 20 comprises a closed,
stainless steel chamber E with a volume v of less than
20 times V, for example of 55 liters for a Trate
0 = V/h of 1.5 m°/h, comprising at least two identical
20 opposite orifices or ports 22, situated in the Ilower
half 23 of the chamber, at a distance for example
which is equal to one third of the height of the

chamber.

25 The chamber is composed for example of a cylindrical
part 24 which is terminated at the top part and at the



50 0.9 '32..4 33 19 not very fresh "6.5 60 0.5 .24 : 28.2 Shown
subsequently in table Il is an exanple of 5 results obtained with a single
device (without conplenentary treatnment) on sedinments (highly mneralized
sludge) and with a conplenentary treatnent (belt filter). 10 The treatnent
with the invention alone is to be conpared with the belt filter al one,

whi ch does not exceed an inprovenent in solids of 15 to 1896. - 18 -
Excel | ent results are obtained here eveh w thout conplenentary treatnent
with filter or centrifuge. TABLE Il Trials # Industrial sluq%t type, Fos
sur Mar Rat ebottom part” by two identical conical zones 25, th

angles at the wvertex of the order of 120°, for

example.

5 Each end is itself terminated by an upper tube 26 and
lower tube 27. The lower tube 27 1is connected to a
pipeline 28, equipped with a sliding wvalve 29, for
intermittent removal of the dry matter 30, which would
have been decanted, in the base 27 of the chamber.

10 o
The device 20 further comprises means 31 for feeding
air 32 ‘to the -chamber at a rate d below the orifices
22,

15 This feeding takes place, for example, by way of a
rectilinear pipe or tube 33, with a émall diameter, of
5 cm in .diameter, for example, and with a length
substantially equal to the diameter of the cylindrical
chamber, comprising regularly spaced nozzles 34, for
20 exit of the compressed air into the chamber in a
' distributed way, creating substantial bubbles which

will give rise to substantial agitation (swirls 35).

Means 36, known per se, for feeding a liguid reagent
25 37, a coagulant; for example, are provided. These
means are formed, for example, by a storage tank 38,
which feeds by means of a metering pump 33 and a
remote-controlled slide valve 40, the interior of the
chamber above the ports 22, in the turbulence zone.
30
The device 20 further comprises means 41 for removing
-.continuously the 1ligquid ‘that has penetrated the
chamber, by way of a slide valve or other valve 42,
which opens above a specified pressure in the chamber,
35 of 1.3 bar, for example.

It is also possible not to provide a slide valve, with



-Chanber pressure Inlet n Qutlet solids On d gas sludge P DM

bar g/1 90

10

15

20

25

30

35

20 sedinents 1.3 60 1.1 130

- 20 -

the circuit downstream itself constituting the head
loss required to maintain the chamber in relative

overpressure.

The effluent 43 1is then removed at the top part,

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

For example, this settling vat 44 is composed of a

‘eylindrical tank 45 into which the removal pipe 46

opens below the operating level 47, in order to limit

turbulences.

The vat 44 itself discharges via overflow at 48,

nB/ hNn8/ h

through a nonturbulent side tank portion 49, which is -

separated from the rest of the tank by an openwork

wall by location.

The settled solid matter 50 is removed at the bottom
part 51, and can be treated subsequently.

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.

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
dry matter, which is pumped into an environment 54 by
meahs of a pump 55 having a height of water H, at a
rate Qps, the chamber E is fed by way of the two ports
22 which are situated oppeosite, facing one another. At

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

The feed of air 32 is made below the ports, as

described above, via a port 56.



61.6-21 . sedinents 1.2 60 1.1 84 56.7 69.5 22 sedinents 1.3 70 1 84 43.2
67.1 Al one Alone + Filter

- 21 -

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

5 via the metering pump 39.

Following treatment in the chamber as described above,

the effluents'are removed at the top part, at 41, to

give the defragmented, decolloidized effluent 57 as
10 shown schematically in figure 3.

This decolloidized and defragmented effluent is then
fed into the settling wvat 45. Following decanting,
which takes place continuously within several seconds,
15 the water then observed at 58 1is extremely clear,
transmitting, for example, 99% of the Ilight which

passes through it, or even 89.5%.

At 59, following possible complementary compacting
20 treatment at 60, .a particularly advantageous sludge
cake is obtained, which is aerated and solidified and

has an excellent porosity of between 5% and 15%.

A product of this kind obtained with the method
25 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
30 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
35 with sludge 52, this sludge is extracted by pumping
(55) .



'Shown in figure 2 is an operating schene for a device 20 in accordance with
t he enbodi nent of the invention nore particularly described here. The
device 20 all ows separation between the liquid part and the 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. 15 Mire specifically,
the device 20 conprises a closed, stainless steel chanber E with a volune v
of less than 20 times V, for exanpl € A2 55 liters for a rate Q=V/h of 1.5

nB/h, conprising at_|east two |dent|cal it Jddgees 0k ports 22,
situated i n FReSPHWRPPHEFFCPR XTI That e?L%Q}%Sl O%dlcgstar?%e flore %xarrpl e

which is equehet openeentrigel off t hdrheimpiitest tife IfETser .© bott om

part by two I Sl Z0RAS Becwekhhiagghesoat the vertex of the
order of 120%&@?%%5(%&61%%_ 5e Egrgﬁ end is itself term nated by an upper

tube 26 and | ower tube 27. The | ower tube 27 is connected to a pipeline 28,
equi pped sM t Bhasshidity Tabde 29 Elambent i fowraxawmsy £L JOHRE dry

matter ich ve been e¢apt edoanldl o Ne£ basa webrof 5t Rmachanber .
10 The deV| c lﬁﬁri’her mpri seeg means 31 E{‘lor feeding air 32 to the

chanber at aSﬁ)atﬂe/l'd tf@lroﬁﬂaﬁ‘é’lﬁr ifi Bes?22. 15 This feeding takes place, for
exanpl e, by vvay of a rectilinear pipe or tube 33, with a small dianeter, of

Scmin dia grd, 1;:?518?? g?l’sﬁaﬁggljw Lhraudgnotd ﬁgpéé@éalﬁ{ﬂd/ w@ual to the

di anet er of nprising reg ular#% sgfl n ozzl es
34, for 20 emeaccbrt Weacohpr §§§e@PEPP‘lFﬂt Bothd Eﬁanﬁeﬁm 2 Yi but ed

way, creatingSUQst aRlg Q»llabltb{é eJEowd’ﬂ cranwd 133 ghfeche seea@:cslubsnm| al
agitation (swrls 3

p e, geding a liquid reagent
25 37, a coa§ulF&hE, 9%8?‘ %’ianﬁ?]é e}éa“ep% oghgzidstﬁFnsye means are formed, for
exarrpl e, by a storage tank 38, which feeds by nmeans of a netering punp 39

and a renoteﬁ%nt{)ﬁééggresl wdenval V@éloregbeorntﬁl petwéet h® .Ghaaer above
the ports 22, I n the turbul ence zone. he dev ZQfglrt eg Gooprises

means 411For T-&mb@ngrEbRAtT Ftiou Ciftﬁecafnp Ui dgjfeh as enetrated the
chanber, by walaafive,s|desending on dtitrer wahkye 3432791th h Bfen8"@ove a

speci f i ed D ESSUIE. Lhe (#haRbekea3oral ebe3ubdts, f araexdspl en the20 - the
circuit downstréam i ts I'f constituti ng t he head | 0s J‘geguidrebq, t&lémi nt ai n
t he chanber ieadk| d@s9ecreated by chamber 1tsel o

removal slide valve 42 which is situated at the top

20 part of said chamber.

The pressure within the reactor may in particular be

regulated by means of this upper slide valve or other

valve.

25
The effluent, thus agitated and fed with air, remains
in the feactor for a period correspénding to the
relative ratio between the rates, the volume, and the
pressure.

30

Tt is therefore retained, for example, for a residence
time of several seconds, for example of less than

1 minute, before being removed.

35 This time may even be very much less, since with an
effluent rate of greater than 20 m’>/h, residence within

the chamber may for example be for a time of less than



overpressure. 5 The effluent 43 is then renoved at the top part, ending up
in a settling vat 44 which is known per se. For exanple, this settling vat
44 i s conposed of a cylindrical tank 45 into which the renoval pipe 46 10
opens bel ow the operating level 47, in order to limt turbul ences. The vat
44 itself discharges via overflow at 48, through a nonturbul ent side tank
portion 49, which is 15 separated fromthe rest of the tank by an openwork
wal | by location. The settled solid ragBer 50 is renoved at the bottom part
51, and can be treated subsequently. 20 Figure 3, in a plan view, shows the
devi ce 20 of 1Pi garengdswhi ch, fromthe sludge 52, produces the pancake 53,
according to the invention. 25 In the renai nder of the description, the
same referenc be _us Lo den S t artid fromthe
sl udge or effh ewﬁugﬂelésag hlagg?f F?e 28 Féﬁgegééﬂﬁge tﬂ?% an |
envi r onnent @érbyssmoneanslgtleypun%nSEKWWFQ%?Cﬁ hai ght BFemeE%P %o at a

rate QEE, 5th§,rela@@eer Epnb9efl edgb;»eﬁfaytaatt hehlralWOc@ﬁt&Gt 22civhe chamad e
situated opposite, facing one angther. At K eac r re e rate is
di vi ded by tisSeEBRSe g@i A 5 geﬁtaonag IQP];S&%%E 828 aﬂ%ﬁ

known per se atEIfQCSkItlHEEdI‘@eeS@rf depanedi Leg |%fféaecéﬁtqcﬁucﬂisq yt]il%t% the 5
via the neterdig R 39. as ferric chloride, or and shoul d be adapted by
on the effluents treated chanber E fromthe vat 38 Followi ng treatnment in
t he chanber as descri bed above, the effluents are renoved at the top part,
at 41, taogi v hetdefomgnentacdd decotfbech zefl efi¢| peassBre akn 10h&hown
schemat i cal | .J daR O Sar B! rdfeakloitiized andnlehr sgamntad eféluent is

then fed into e Sett vat 45. Fol | decantin which takes place
cont i nuous! y dgisified s‘@ﬁé’r . Seiclondee aﬂ?R 'vva]trer t fig %]Bs‘é]?t/‘"e}bl af 58 is
extrenely C|Q@ﬂﬂu&f&%%thhuﬂg;eEObfexﬁepékilxémbpﬁrmm@ i ght which passes

through it, or even 99.5% At 59, follow ng possible conplenentary
conpacting 20 treatnment at GO particul arly advant ageous slug e cake is
obt ai ned 15whivéteni stler aledgand h@@lel deEredE EGitF Sths HEEXERFTENt 88?‘osi ty of

bet ween 5% and,d 5% aécHF 0ducCta 0brbbiarki Rbrrebpahdedgwitich tiwe fkohod
pressure of the rate of the fluid in the pipe 43, to
the settling vat 45, in which settling will take place
in a manner known per se.
20
The water obtained as a supernatant is of a 'high

purity and is itself removed continuously at 58.

The sludge obtained at the bottom part of the settling
25 vat is removed either continuously or discontinuously,
according to specified periods - for example, once a

day.

The action of removing this sludge again very quickly
30 increases its quality, particularly with regard to its

good porosity.

The treatment carried out by virtue of the method and
reactor according to the invention therefore yields a
35 porous dewatered cake, with the recovered gludge being
empty, dry, and manipulable. A number of hours are

sufficient, as against three months in the context of



25 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 30 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 35 with sludge 52, this sludge is extracted by punping (55). -
22 - In one application exanple, the-l2vel of sludge, i.e., the percentage
of dry matter in ternms of solid material, is for exanple between 3 and 10%

5 This sl udgeéhtemgs tdfe ssharrddiedE cyensignpile BY g8l uk® PRE4GO X, at a

rate for exapphgaphpbet Ween1% anthdOcnd/ Reatoreexatpliiel Srad@iltins
descri bed above, this effluent is in%e%%gﬂ into,the 10 react r.%{a the two
r

opposi te por £4udge FHyMEdhe G yIue &d VTRt A88 oWeYSH P 33 of the
reactor, witbiaceateegstatige,id onomxargsds 1yt hkeay2BaNeégh. The pressure

W thin thﬁ reactor is between 0.3 and 15 1.5 bar relative, for exanple
greater than 0.8 bar relative, depending on the ter_| evel of thg punp
and/ or punps AEhiveH 1f &ed Qe Q| Gt &5 FHEUI ST TS HE Wead'S 088 %reat ed by
t he chanber iaboekf atite bprebentennraintslondeivalnes 4Rimdtiech ke siheuated at
the top 20 paphah,aaLd Chagber. fhGePressuRe Whbben tPeréeactanymy in
particul ar be regul ated by means of this upper slide valve or other valve.
25 The ef f| uésecribasd  agieatedl and tf eBRGPTRASFES Bdrtai NeT+AtRe Feactor for
a peri odigor respendmbditmddtss,r edid | ¥€psatai betosa tihe whdicks, thehe vol une,

and the pressuyre. 30 It _is.ther e ai fo anpl e r g, residence
time of seveF%Fﬁgéggnd%?ei%#geig%%Fe %félé2§g¥han£ﬁ&%1Eﬁie?o%gfégé bei ng
removed. 35 Tinberi neafiprerdanbswoeip AUEReresdndsphe ediF ERIBAESRE f | uent
rate of greatQiguinany28naBhAgul 81 ¢eecurd e dhaeberanber may for exanpl e
be for atinme of less than - 23 - 10 seconds. The sludge feed rate itself
has a direct action on the percussion velocity, in accordance with the
tabl e 5 produced above, given that the contact tinme and residence tine in
the reactor under pressure also affect the rate of formation of the flocs
and their settling.



10 The rate of air and the effect of the pressure in the reactor are also
el ements which, with a viewto the desired result, wll be adapted, in a
manner which is within the abilities of the skilled person. 15 Wen the

sl udges have been treated, they enmerge fromthe 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 place in a manner known
per se. 20 The water obtained as a sup& matant is of a high purity and is
itself renpved Continuously at 58. The sl udge obtained at the bottom part
of the settling 25 vat is renoved ei&#¥et%ontinuously or discontinuously,
according to specified periods - for exanple once a day. The action of
renovi ng thls sludge ai.n_very S

particularlytwith r@&gﬁad 3°Ft§1% po?OS|tq%5$ﬁe%§} g?ﬁgﬁﬁkggrrled out by
virtue of the nethpdtaﬁdtneacp@ﬂlaeééidﬁﬁguFéuFﬁé PEEERPFOR T R & ore
yields a 35 pOfOUﬁleamt gh ngogalgamwstmdgae fbaC(l\tercﬁdltsnlrUﬂﬂE biggiang enpty,
dry, and mani pul abl e. OLIQ urs ar a;gg +§§5 1 @s.agaigt three
nmonths in the confbx® B?te Qzpg = VEmEOUE e 8 conventional drying,
to obtain a conpartabwe hesulspragrd thatbeaﬁuré§a@beﬁhe(ﬂesuﬁtlndlbludge as

wel | are nuch betgg% ﬁ%;gs&gg I pMentigarishnced hecsd udgembdspharies readi |y
recyclable. 5 As w F e obvious, and _as alsq results f£on1the text above,

the present invenPFBASHESnotSFHi tARNET h&SdRHodPmehPR T HRY " have been nore
particul aply desceehedontisteasl, floencpapssses chdmher | dsing B t hose

enbodi ment s, and epagLall x uhoes | nwhi chidibe ldduweninfaadiay dorts are
three, four or nore In nu tther than two in nunbe nd q:
ol 208 A e 1. A

di stributed regul aiky Gfd dﬁ&@zﬁh%/%ﬁ%mP&Ft%% %h&ﬁﬁ@r

met hod for clarifyesa atl tHYI giemdimio as=sildidgenbyrtreati ng col | oi dal
structures present in said 5 liquid and/or said sludge fed in continuous
flow at a rate QEB = VEB/ hour, characterized in that the flow s sprayed
into a chanber. (2ThE) niethederas eSsareedn ifelWdidh 1o FﬁérﬁFﬁﬁgbﬁ%$
pressure, said chagbefnbei RGea £k N¥OUSoAed 0 £roiM gONtlidasaustdd ow
passage chanber havin val.une v <.V B/20 W th S| an S ction of
air (10) into thePéh& Srﬁ‘gr dgtloé"sr atBiE el B t I E édgg% eéjf I %{\avéfnt o said
chanmber. 15 2. The ameithed.as clained in claim1, characterlzed in that the
flowis formed fromat |east two partial flows which are projected one over

another. 20 3. The nethod as clained in ejther of th ecedln i ms,
char act eRPzed i n (& Mo Y CiHT P Wt HE r%fegé >pfe§ Fig

claims, characterized in that the air is 1njected

with a rate d > 1.5 Qms-

4. The method as claimed in any of the preceding
25 claims, characterized in that the alr is injected

at a pressure of between 1.4 bar and 2.5 bar.

5. The method as claimed in any of the preceding
claims, characterized in that the flow 1is
30 injected into the —chamber (2, E) of volume

v < Vg/20 wvia two identical opposite orifices
(22) situated in the lower half (33) 'of said
chamber, the air being injected below said
orifices, and the air, water, and sludge escaping

35 in the top part of the chamber.

6. The method as claimed in any of the preceding



4. The nethod as clainmed in any of the preceding 25cl ains, characterized in
that the air is injected at a pressure of between 1.4 bar and 2.5 bar. 5.
The nethod as clainmed in any of the preceding clains, characterized in that
the flowis 30 injected into the chanmber .(2, E) of volune v < VEB/ 20 via
two identical opposite orifices (22) situated in the |lower half (33) of
said chanber, the air being injected below said orifices, and the air,

wat er, and sludge escaping 35in the t&% part of the chamber. - 26 -

clainms, characterized in that v VEB/ 50, 7.The nethod clainmed in claim®6,
characterized in QWWVéﬁﬁféﬁFeglé?gTﬁ% Wt hod *arsa\géfg?'rred in any of the

preceding clainms, characterized in that at |east one |iquid reagent (37) is

added conti nyousl.y at e to Lihed nterkosiRf st hezhamkerigda E). 10 9.
The net hod as’ cl a%needm?%ﬂ%aﬁrgn 8C?Laclﬁar acteri ze%i in that the reagent is a
floccul ant added ¥® ##& MurbVEen® zone of the chanber in proportions of

bet ween @ 05% and 0.1% of the dry matter content 15o0f the sludge. 10. The

met hod as cl ai med_in any, of. the ng . cl al s, charactgldzadnyn that the
rate QEB i s Oreat etWSﬁhS?l eaqsuaE&_?g%%g %ﬁh,ﬁhﬁgﬁra?fe@dﬁ 20 §?eat er than
or equal to 25 nBtlpimmd hRruATRERIRES dPatihpe FredSHSE 97 He W Snber s

greater than or epé%eﬁto GBB bad ‘added cdnkinlivesigt hadaagatkadmesed in claim
10, characterized 25in that th rtgeec%}jg? ggea%gr t han or equal to 20
n8/h, the rate d T2 gl fan equal to 50 M3/ hi and the rel ative
pressureiron the chanber (2, E) is greater than 1.2 bar. 30 12. The net hod
as claimed ig eithel PLeRLA! o ll@la@ﬁdadllianaaaﬁt &, zethiavtdtzethe |iquid
reagent is a cationic organic occul ant . .Ih t s.clainxed in any
of the preceding 35 ET%F-NE?eCHSF‘gngr iZed i otcﬁélﬁa?;ﬁe (ea%fe qé:(rc;)t ghg'rae
degassed on ener geackufemm t hene hafbsheardambergdse PHFIHORSacE used to
feed the injeCtioﬂeQ&eeﬂ 8705% and 0.1% of the dry matter content

15 of the sludge.

10. The method as claimed in any of the preceding
claims, characterized in that the rate O is
greater than or equal to 15 m3/h, the rate d is

20 greater'than or equal to 25 m3/h, and in that the
relative pressure in the chamber 1is gdgreater than

or equal to 0.8 bar:

11. The method as claimed in claim 10, characterized

25. in that the rate Qg is greater than or equal to
20 m3/h, the rate d is greater than or equal to

50 m3/h, and the relative pressure in the chamber

(2, E) is greater than 1.2 bar.

30 12. The method as claimed in either of claims 10 and
11, characterized in that the liquid reagent is a

cationic organic flocculant.

13. The method as claimed in any of the preceding
35 claims, characterized in that the effluents are
degassed on emergence from the chamber and the

gases obtained are used to feed the injection of



air in the bottompart. 14. A device (20) for treating colloidal structures
present in a liquid and/or sludge fed in 5continuousflow atarateQEB =

VEB/ hour, characterized in that it conprises a closed, flow passage chanber
(2, E) of volune v < VEB/20, conprising at |least two identical opposite
orifices (22) situated in the lower half 10(23) of said chanber, neans (55)
for collecting the sludge and for feeding the sludge flow thus collected
into said chanber in at |east two par&iat flows each, respectively,
injected via one of said orifices 15(22), neans (31) for feeding the
chanber with airag32inathg Parecq Bow said orifices, and

means(41, 42) f orconti nuousl yOr sem conti nuously renovi ngt hetotal fl ow,
20arranged so as_to. naintai h ARely iy ONET P& r errddeudde devi ce as
claimed in ciai 1L G 5 aé?gﬁi ?é’?f_l_] . ey &?%Pét;ﬁgfyt ﬁte: geql Wis removed -
in the top part wresanpSprigssure RefPdf vaAPEEOF42)8 % n di%ast? above a
speci fied threshelgvyalsas 16f1owhe gevi ce asratai mepksi A @isf hewrof clains

14 and 15, characterized in that v,_\V_VEB/ 7/, The device as clai nmed
in claim16, chalXerériFzad=FH tha h?/tVEgi 1%%.‘13%%’. he device as clainmed in

any of clains 14at ccldsed 355 bhar aecerge eghriPeRat 2t Ponphi ¥BEUARans (36)
for feeding a |iquidyeagent dephridting Speci fikedtr ateodi ndenkycaht o the
chamber (2, E). opposite orifices (22) situated in the lower half
10 (23) of said chamber,
means (55) for collecting the sludge and for
feeding the sludge flow thus collected into said
chamber in at least two partial flows each,
fespectively, injected via one of said orifices
15 - (22),
means (31) for feeding the chamber with air (32)

at a rate d bélow said orifices, and

means - (41, 42) for continuously or
semicontinuously removing the total flow,

20 arranged so és to maintain the chamber 1in
overpressure.

15. The device as claimed in claim 14, characterized
in that the flow is removed in the top part via a
25 pressure relief valve (42) which releases above a

specified threshold value.

16. The device as claimed in either of claims 14 and
15, characterized in that v £ V Vgs/50.

30
17. The device as claimed in claim 16, characterized
in that v £ Vg/100.
18. The device as claimed in any of claims 14 to 17,
35 characterized in that it comprises means (36) for

feeding a liquid reagent (37) at a specified rate
directly into the chamber (2, E).



