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vessel so as to nmake use of the rising -of the bubble-containing gas liquid -
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off formthe side of an agltatlon vessel ‘having an enclosed top. The
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them for a suitable period of tine. The bubbles com.ng fromthe foam
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Alternatrvely, t he foam chanber may be conbined integrally with the liquid
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chanber. For- exanple;: a liquid chem.cal holding vessel equipped with an 10
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i'ncl udi ng- the 'surface of the liquid chenical; and the air and chenicat
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L{n/bl es rise on the surface of the liquid chemcal to enter the 15 uppges
y4¢) The upper zone serves. both as a foam charrber and as agH 120058l 7 "'
separ at- :
chem cals are separ at ed by gravi ty Consequently bube es can be d| rectly
recovered fromthe upper zone. In the alternative arrangenent, an internal
tray is inclined downwardly either fromthe center outward or fromthe
peri phery inward, -and this permts t he separat ed ‘excess chenical to be..
returned to the agitation 'vessel. The purpose of adding the |iquid 20
chemicals is to facilitate bubble formation and to electrically charge t:he
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m xture of a forced fl ow of fHttcrearre—grefor Ibbles. Fig. 5 shows a
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cylindrical m xing vessel 63]lhavi g-':g lepd g ler (mxing inpeller)
62 nounted on.a shaft. Bubbl gs gr érg;m@b Wic H & > bl e foam ng apparatus
are introduced into the mxirg Jestel tlhrqugh jnl et 30 64 as shown
by the arrow, and a solids-cgntgi ni ng fil ui d | e, excess sludge -

"to be treated, 30 is supplied t$ fhe nifxing \esge h ough a fluid inlet 65
as shown bythe arrow. The inpedller £62 |s drijyen b am)tor Mto forcibly
forma vortex in the fluid. Thé e egté‘i.i cal loyy &13 ubbl es supplied

" through the foaminlet 64 argq pul|e@ irftolthg v(rrt x nd m xed with the.
fluid as they flow downstrearpfollofting tlje govene f the vortex; As
shown, another inpeller 67 iq proyvsded Inegr gn qutllet 166 to accelerate the
35 velocity of the fluid havi ngq,brmglg dilspgrsed thedein. The inpeller.
cooperates W.th a surroundind g8 d§.§ .168 iro oY 8% M Te the.fluid . (or

..accelerate its-velocity)" s@Jcé'Sfo &orcqg it tq the fom of -a floatation

- vessel (not shown). As sho 1&eclt A LA Ll B |he inpel ler 67 _
cooperates with the guide €8 [fm2f ds 5% np. T erefore, with respect
to the m xing vessel, the iny ge is 4 PUshilng |gegns that pushes the
incomng fluid fl owi ng downst 5e§rr @ rfikijng wedeell, to thereby pernmit
the fluid to fl ow 40 downwar qI%/°a quatijel | hijgh|spged. The inpellers 62
and 67 may be coaxial and drijven r W fh tor M This
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vessel. As a further advantage, 50:@&05&,% g r§x' paratus of this
invention is very small and a so flmgtipns|ag™a the size of the
overal |l treatnment system can |pe redfcedl byl filtti £ apparatus in a pipe
for feeding the fluid. Fig. 7 is a schenat i c perspective view, with part
taken away, of a floatation vessel in a sludge concentrator equipped-wth a
scrapi ng machi ne according to a preferred enbodi nent of thls i nvention. 55
Wth the conventional scraping machine, the scraped solids "roll" in front
of skimrer as it noves, and in 55 consequence, the solids pick up water
fromthe surface of.the water and are kneaded together with the water to
"forma creany nmass. It is very difficult to renove water from such creany
mass in a subsequent step. It sonetinmes happens that floating solids are
pushed under by the scraping bl ade which hence fails to scrape them In
addltlon a hopper mhlch generally has a sectoral Cross sectlon t hat 60
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hori zont al plane as it nmoves around the:shaft 75 on the surface of the
liquid in the floatation 10 vessel'. The scraplng pl ates 81 that constitute
the transport neans 78 nove along the scraping blade 76 10 fromthe center
outward in a radial direction in response to the rotation of the chain 79
following the rotation of the fixed gear 82 and rotary gear 83. This way, -
the plates carry the sliced floating solids on the blade 76 to a pit
surrounding the flotation vessel 71 and dunps theminto the pit. The plates
achi eve such carrying and dunpi ng: operat ion without kneading the solids at
all. The scraping machine 15 of this invention has a novabl e overflow weir
86 which is capabl e of changing the thicknéss of floating 15 solids by
.controlling the height of water to be introduced into -the flotation vessel.

.. And, by changi ng the thickness of floating solids , the.final content of

solids can be adjusted. As described herein, according to this invention,
floating solids are cut along a horizontal plane by a scraping bl ade

W t hout belng kneaded t oget her and wi t hout plcklng up water. In short, t he
floating 20 "solids are renoved after making "parallel novernent" with
respect to the surface of the diquid in the 20 flotation vessel without
bei ng kneaded toget her and without .picking up water fromthe surface of the

- liquid. In.consequence, the dewatering of the concentrated sludge in a

subsequent step becones very easy. In the illustrated enbodi nent, a
plurality of scraping plates are used for transporting and removing 25
sliced solids on the scraping blade: If necessary, the scraping plates may
be designed to nove inwardly - 25 i'n a radial direction. EXAMPLES EXAMPLE 1
Excess sludge formed by the activated sludge process was concentrated by
the method of this 30 .invention using an:apparatus of the sane type as
shown in Fig. 2. The solids in the . sl udge had an- 30 apparent specific
gravity of 1.03 and a 'pH of 6.8. To'the clarified water separated fromthe
flotation tank, 0.15 g of lauryltrimethyl anmoni um chloride (foaning agent)
per liter of the clarified water .and O. 25 to 0.5'g of a vinylpyridine

copol ynmer salt (polynerlc electrifing agent) per liter of the clarified
wat-er were added, and thé m xture was supplied to the foam ng zone where it
was mechanically 35 agitated with a honpgeni zer. The bubbles formed were
forced ' Into the mixing vessel where they were 35 mi xed with sludge
supplied at a rate of 2 liters per- m.nute. After about ten mnutes of

m Xi ng under agitation, the bubbl e- sl udge mi xture was sent to the. rotatlon
tank where the solids were:separated fromthe sludge over a period of about.
30 minutes. The results obtained are set forth in the follow ng table.

LN an extrene case, the solids separate fromthe gas bubbl es and-
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"rechanical ly

5 .agitated by means of turbine blades to form el ectrlcally
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. containing 0.8% soli
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. purpose only by nech

‘'necessary to adsorb
" so stable that they -
* sl udge under agitati
. cleaved floc-of soli
1 0.4-0.5.

-5 According to this
are produced. Si nce.
- sludge, virtually al
. changi ng ‘the supphy:

* can be performed wndf

~sinplified equi prgnt| reB

~ constant operati a
~final concentration
t hat achieved In the
described herein, th
concentrates excess
. volume so that the

~ sources of the sl udg
. include, but are not

. therein with the sl udge being supplied at a rate of 11 -201/m n. :Sl. udge- -
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60 7. An apparatus according to any one of claims 3 to 6, wherein said mixing zone consists of a 60

foam mixing apparatus which comprises: a cylindrical mixing vessel having at least one impeller
mounted on a shaft; a foam inlet through which preformed bubbles are introduced into said mixing
vessel; a sludge inlet provided upstream of said foam inlet for supplying said mixing vessel with sludge
to be treated; an outlet through which a mixture comprising said bubbles mixed with a forced flow by
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conprises: a cylindrical mxi Hg—v-ees-eJ—h&v-l—Hg—a-t—-l—eas{ one inpeller nounted

on a shaft; &irfdamtier Mdi Stfinen aminglon| $or) (HBR Subistie@ byl i Haterd 0GR,
into said mixing vesse«Fg“ut o gd'" > “':{;?q: p?r’Svf"' Ut PE &A1 sai d f oam

inlet for supplying said m xing vessel with sludge to be treated; an outlet
t hrough which a m xture conprising said bubbles mxed with a for ced flow by .
11 GB 2 058 737 B the action of. '
said inpeller and flow ng downstream of the mxing vessel is di scharged,;

and an inpeller provided near said outlet for achieving accelerated nixing -
of said mxture. 8. An apparatus accordi.ng to any one of clains 3 to 7, '
wherein said flotation zone is provided with a scraping machine conprising

a shaft-driven scraper having a substantially horizontally arranged 5

scraping plate, transport nmeans conprising a plurality of plate nenbers

that nove along said scraping 5 blade in a radial direction for ~.
transporting, in a radial direction of said scraper, a scraped nmass that

has been cut with said scraping blade by neans of the rotation of said

scraper and which is carried on said scraping bladg, and transm ssion neans
for transmtting the rotational notion of the drivi‘ng :shaft of said scraper

to the translational novenent of said plate nenbers 10 - 9. An
apparatus according to Claim8 wherein said transm ssion neans conpri ses a
fixed gear - 10 coaxially mounted on said driving shaft, a rotating gear

Which is linked to said fixed gear and attached to said scraper, and

*f ast eni ng neans for said plate nenbers which is linked to said rotating
-gear to provide said plate nenbers with a radial translational novenent.
:10. An apparatus according to Claim9, wherein said fastening neans is a
chain. 15 - 11. A nethod of concentrating sludge according to Caim1l
substantially as herei nbefore specifically 15 described. 12. An
apparatus for concentrating sludge substantially as hereinbefore
specifically described with particular reference to the drawi ngs. Printed
for Her Majesty's Stationery Ofice by the Courier Press. Leam ngton Spa.
1983. Published by the Patent O fice 25 Sout hanpton Buil di ngs. London. WC2A
1AY, from which copies nmay be obtai ned. _



