-1/ 22- Sewage treatnent apparatus [1] The present application clains the
priorities of the followi ng patent applications: (1) Chinese patent
application 200910249722. X, filed on December 1, 2009; (2) Chinese patent
application 201010000737.5, filed on %gnuary 15, 2010; and (3) Chinese

pat ent application 201010531226.6, fi'l & on” Novenber 3, 2010. The contents
of these patent applications are incorporated into the present application

by reference. Techni cal Fsték,g%%%h???'gg@eg{m%r??ggntl on relates to a

sewage treatnent apparatus, e for treating a sewage
feed to obtain a first water effluent, and a second stage for treatidng t he
first wat qblg"lfﬂeu Pé ehpa B;i@iltj?or? ﬁﬁ%&%@fgrlolfﬁ%s’ Mﬁée r1110twriﬁgSeag(e)nt stage
conpri ses ‘a ti xj.ng. deyi ¢ Tor mxing the firs ge B 1 uent U3

£ occul at iTRISHEORS t 6 brrhingSe nRatent tpRlisalpn e 2PPULOA49TaR: 5 niilsg on

fl occul at ildgre t1,aH)% (2) 68unésat paanic hpplidatioat 20H 1d00F37.5Bddkgroound Art
[3] Mini ciJaataryeBge0 10; eatd ed)t ChineBe patkht tlppGohtien RaVe 1053 ERd.6vals - €.,

rimary trgat n t t ngdet L a e . r ry
F r eat ment .Oi%s T?gvr%nelb&sgf ggﬁg'nd’g?sfcﬁi?%}s@i géﬁ%@{@%ef’ %tﬁhfohﬁsél caFlmrlrgt liﬁlroggs such
as sedi rreﬁ?%?r%]ﬁﬁteﬂlggtta? Pg‘?ﬁen PPRHCAHOBPY Bty i marily clarify strong
aci ds, strong bases and over-rich toxic substances in sewage by chem cal
met hods sdebhaicabBigldmer ation, oxidation, neutralization, etc., so as to
Secondary T Hoa e R TR0 RILE DRS eV aEe AR EAC AR o1 on
econdar : [ u
t he basi gc g%?}rsﬁrér?/ f?rrs {e§¥a§§n§0.r tf%é?‘tfrfgd_laysetv\l tﬁeee?éltp g%{]adntar it W{fgeér
accor di nge? Uiy @ndta serdastags 1By tecapigiy s plovedi afernstiventsioc Abtain a
coagul at i 6ecaedichtiwds ivdereiac they abeshd atagencémprises iaomixingy deseofuosi s,
ison exc[‘)?@ﬁi@ﬂwﬁﬁ@ﬁﬁ{a@%}is'ﬂ'lﬁ&tsarﬁﬂa ﬂlb@cﬂ?ﬁbﬁ a8EnBRCORERT %etﬁ@ﬁ%it - [ 4]
ewage bi . . . 1Al r.
anpr eci pi bt ce i aSiaEERRE Y o A6EIERL A B BHIRPULHEE " R ch
processes can be varied, including activated sludge nethod, AB nethod, A/0Q
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bases and over-rich toxic substances in sewage by chemical methods such as

agglomeration, oxidation, neutralization, etc., so as to provide suitable water

quality conditions for secondary treatment. Secondary treatment is to further treat

sewage by biochemical function on the basis of primary treatment. Tertiary

treatment is to treat water according to water feed quality by a corresponding

method such as coagulation sedimentation, activated carbon filtration, reverse

osmosis, ion exchange and electrodialysis on the basis of secondary treatment.

[04] Sewage biotreatment belongs to secondary treatment, aiming at removing
unprecipitable suspended solids and soluble biodegradable organics, which
processes can be varied, including activated sludge method, AB method, A/O
method, A%/O method, SBR method, oxidation ditch method, oxidation pond
method, land treatment method, etc. In the process of sewage biotreatment,
temperature has comprehensive influences on microorganisms, and most
microorganisms in sewage treatment have an optimum growing temperature
ranging 20-30°C. Since temperature changes upon climate, temperature control is
difficult in either economic or engineering aspects.

[05] Sewage after secondary treatment still contains phosphorus, nitrogen and
non-degradable organic, minerals, pathogens, and needs further purification
(i.e., tertiary treatment) to remove contaminants. Although sewage tertiary
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requir enemsmworg@l@g fer israediegeuspended type clarifier, which is sensitive to factors
such as water inflow, water temperature, has instable treatment effects and low
water production rate; hydraulic circulation clarifier uses water flow of water
ejector to perform mixing and achieve dreg circulation and reflow, but traditional
hydraulic circulation clarifier has poor adaptability to water quality and water
temperature, is unstable in running, difficult in dreg return control, and high head

loss and energy consumption.

[08] Hence, novel sewage treatment apparatus, especially sewage treatment
apparatus capable of performing sewage tertiary treatment, is still in need to meet
the continuously increasing requirements of sewage treatment.



-3/ 22- Contents of the Invention [9] One aspect of the present invention
provi des a sewage treatnent apparatus, conprising: a primry stage for
treating a sewage feed to obtain a first water effluent, and a secondary
stage for treating the first water eff) ent to obtain a second water
effluent, wherein the secondary stage’33 nprises a m xing device for m xing
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[12] In some enbodi ments, the position of the inlet of the first dreg
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the inlet of the first dreg returning channels.

[12] In some embodiments, the position of the inlet of the first dreg
discharging channels in the first separation chamber is defined by the lowest
dreg-water interface in the first separation chamber.

[13] The so-called “dreg-water interface” refers to a factitiously defined
interface between clean water layer and dreg layer during the sedimentation
procedure of the mixed liquor of dreg and water. For example, the dreg-water
interface has a critical turbidity value, the clean water layer has a turbidity
value lower than or equal to the critical turbidity value, while the dreg layer
has a turbidity value higher than or equal to the critical turbidity. In the
present invention, the critical turbidity value, expressed in NTU-scattering
turbidity unit, is less than 100, preferably less than 10, more preferably less
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of the first dreg discharging channels is a port of a scalable or bendable
conduit, the position of the inlet of the first dreg discharging channels,
especially the position thereof at vertical direction, can be elevated or lowered
by scaling or bending the conduit.

[16] Thus, the flocculation clarification apparatus can not only increase the
output of the second water effluent (i.e., clean water), but also avoid the
limitation of the separation capacity of the first separation chamber to the total
water yield, thereby sufficiently utilizing the capacity of the flocculation
reaction chamber, improving the adaptability of the flocculation clarification
apparatus to changes of conditions such as water quality and temperature, so



[17] According to sone enbodi nents of the sewage treatnent apparatus
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di schar gi Sﬁ’é’a %Pr‘ih aénl%%& E%%X%W‘? NG Qrited of thaErstires dgﬂchmng of the
second segEmnarisomd haerixelet of the ahateelslifspdsetamingilye pesinid part ioff thée second

separ ail osecoh@mefer eMRRnétare Hisgdb&l Un BRE 1AM BPShE ol Eﬁ%}ﬁarz?t@&?ndd
separ at i epar in the secon
segar ati 8(2] c £Vmgsrolugago¢§ﬂﬁ ﬁ%n%%}?reca% B &Eg&sgg 1 €PB8Y can be
set bet weBf" eﬁe olﬂ?t‘f ’E“aﬁfmtuﬁed‘ISFWF %(Se’ﬂreé‘ﬁlhé’rt rnaV %%h‘ﬁ%louélﬁéﬁ Phe inl et
of the cHaanéry flme dlisdtagigienghamecls esmhdwrarinlad$ ¢fhdhe edumaelsmttor

ef f | uent ,dischaaginigotherszrend athef chestanad wher fdfflieni hrevsis m@ﬂmr@h@ut l et of

the f t t
di gch:ar Z.Lﬂgr‘tﬁﬁgg'?%&ﬂd gége aﬁ&?@ﬁﬁ&% of Ha{r}%@ (o8 oros;qiutane§lf gtr‘?é by urt her

ML
enhanci ng{ t 2 dgigh mEnney %t]wqeﬁl g OM@HHnLEH&r ¥ ¢héSewage

t r eat menttOBRpYathft secenek serAragoR cchambasy &osrmxamplenthowot detsi oG thalr eg

r et ur ni nghehacindbs dischardisg thsadcoibpas! of dlel wobnd witer eiftkeshtldagUisy of dreg

228a¥\§: Ierdtétib}iéﬂeaﬁ; kﬂ@?lﬂ&;ﬁéélfb‘" eﬁ§@§t LWRieC RETRGH r%g%lgt;sn ogt t(Pigt gt?stf idfééo\r e al so
fsh %YB@ ha s e %%W%egie?%glenpwa%ﬂz qagposd#e gﬁl%ﬁa RPRbt er in

used as t
t he roccuIatron reacti on chanmber enter into the first separation chanber.
Thus, the channels the second part of the first dreg returns to the

floccul ation reaction chanber are also the channels the m xed |iquor of
dreg and water in the flocculation reaction chanber enters into the first
separation chanber thrs results |n the counter current contact betmeen t he

Y



[22] According to sone enbodi nents of the flocculation clarification
apparatus, the first separation chanber is disposed to allow the second
part of -7/22- the first dreg return to the floccul ation reaction chamnber.
[ 23] According to sone enbodi nents of he sewage treatnent apparatus
according to the present invention, t° >f1 occul ation reaction chamber
conprises: a fILSt f|OCCﬁ|atI0n reactlon chanmber and a second fl occul ation

reaction CISFbdhe Qukleterh e byt dreg dipchacging: shannelsagan b dithassd atias
di sposed tmsetidmvlepetre amay thewalges.cWileai the ngitlet of ¢bié dirstodreggdinthapohgt he

first partchafinélgeexicnas dowRardfaddensesone fih@esedl! gaﬂtoafr&@cge@ahdchanber
enter and BELLACH dafRRY LA GF\ %@%ts%{f%t by p8Loh15 (AL ;s@&nd's%gafatof the

first flocf‘18 t1on reac éoccu eaction
chanber i ¢ bs&Yer At aPI feOhiBed m.mﬁéﬁw%fo ke fsepen fSIeBé@moéi‘tl on
reacti on chamber, andloogt ronhe dregevweted pepraratodn timethid rsstontt egperation and

per f or m f Ichambleatis aot iefedriced. 110 sb@edsbE AMb¥Hle bosidotarDbe b beREAd
floccul at iigaof8CHH @R fHRA dls&fh‘ilﬁﬁ{% }&%ﬁgp&(pﬁ{egﬂ t Jfiife gh%(rﬁ%lé fgpuor  of

t he second,.floccu ion reactlo er, as and
wat er ent é‘ h?ﬁ%ng%%tse% PYL 0 Eﬁﬁ% A% Watef cof g? 2@1 “t“bre%%ﬁ*rﬂ‘
enbodi nentddstanca He PrissBawsifromihe owtlet 9é the lﬂt qlnegccbmfmrgmg ¢haaselson
chanber i soshavatler ofefheathannelstfer disoharpényeieesecené paar oftibepet s waitdtozz| e

and a threafiud®, Aoy Fd}ﬁqerr%\f’{hﬁﬁé’i’ﬁgQiréQMa%ﬂéﬁﬁréﬂ&PCU' ation agent and the
first part of the m Xed I'iquor of the Second flocculation reaction chanber

enter and f xed, and reactjion chanmber to allow floccul ation reaction.
5 & Jies

Accor di ng FEMEHBRRdRNRE of hentewaeqdiratmelatRRamIu Bpeardingstoothet he
present i puesant lomc;ntmleﬂm farst Heegwatueningjchenmals dngralsvensed ehpmicdesll@avibgvi ce f or

regul ati nghd fexeiPaffr REWMELANd Ratod e Theeflondidttp fehEnt clagnRS cher ot rol the

I'egzv“rg; eé adf}{)s*ﬂ%egdrﬁ @iﬁf ?@Je@@ral ﬁfé: ﬁfsﬂ lo d,%ftuﬁlplg afaiaggag o afsgg't ation
a

i nventionY S 11]?‘? % Q)‘W g trPB"ﬁ’ c %Hﬁfe(l‘ ’?gaaqdof"’éfqro‘ﬁa‘q f | ow
gener at or loggidatégm rqaﬁéon shambengntef lioiw Genrshiseparaioorpchambera Thasgéwt i al
| nlet to ahdmmeist tie Bevond epvrg @f crhat fdshidaey frémﬁfsutoathd)mloa@ﬁéltﬁoreméaeﬁloﬁnd

generate tRiAbd OB aIsloo‘ﬂ’le Q:Pa&rfé?@'tﬁ@ th(eal hgﬁblt e (ﬁﬂe%sﬁncp%ét dro tﬁ‘l@ m xed

| i quor of 4the,secon actl on

chamber af PSS O&{:eﬁFté?rf Sﬁar?%fceﬁt?fﬁ “éa)t&th? %rwpﬁliaﬁofl ﬁhalpg Snl et and
the openi Hythsr eouiteipeEat contact bofvase thaweerhpert ©bribaifist eglacm@lct@cat i on
agent andmtite fiiuet opdrdg aid thaeeryiheeebyl edhumcingf thehensezondd fabsepibat i on

reaction pRarbR’ sushendad pReicll Mnlll aGaek afnhQBvin ga%banaﬁdh tdhgifiQtighi onal
f1 ow geneLgd {. Accor di ng to some embodi ments of the sewage treatment

apparatus according to the present invention, the rotational flow generator
further conprises a device for regulati ng the size of the opening so as to
control tPR8]fAocerdige tof sethe embedinpants of théresawaged tichopont eppdrhimssecond

f1 occul at iqordigaabithe peésAb GivenAsa0MEI MGt 6p ﬁf@tﬁ@l erkaBd B thedbecoRg Present
i nventi ong se aPkioR" hgﬂ{b%rg 8 qrg&,%dacb‘%.111§>€‘J th%tﬁxfsb ‘ﬂ?é‘h?sft f?e eﬁt% bona'
]

fl t
r eSYJVI gte |n n ec?g‘[e@df §e§\5‘;eapgp Pr g FaVItyy f??%’\/\}grregtraﬂ}f@tﬁ‘? pt S\‘?H?r\%lo’ér a

curtain or ds Jeagiadagtoverbe speandoseparpsionpehaimbgr awhdhe findrsepanatiosever al
openi ngs, changbet mad tlid awondkepazaivrbehasmbgp sparcabel bahedideyw4ll. daitig cage or nore

of the op&RUPRY: atdd is reduced, and space is sufficiently used, thereby reducing
equipment investment.

[21] According to some embodiments of the sewage treatment apparatus
according to the present invention, the volume of the second separation chamber is
about equal to or greater than the volume of the first separation chamber,
preferably about equal to or greater than the volume of the first separation
chamber.

[22] According to some embodiments of the flocculation clarification
apparatus, the first separation chamber is disposed to allow the second part of



-8/ 22- some enbodi ments, the tangential inlet and the opening are disposed
to close to the bottom of the second floccul ati on reaction chanber so as to
m nimze the dreg accunulation in the lower part of the second floccul ation
reacti on chanber. [26] According to s enbodi nents of the sewage

treat nent apparatus of the present invéftion, the second partfof Llhe first
dreg returns 2o the second flaccul at.ion reaction chanber, preferably
retgrns tot%Fﬁlgsﬁ @W&reﬁﬁfl{%é@e SCUatigR e i bSn reacti on chanber. [27]
According to sonme enbodi ments of the sewage treatnent apparatus of the
present i n28ptAcrordonge torsoix enkbdttiments Ofi theabloic RRGKhBE: WRpefl@ are
set 1n th?acfcbfcﬁh%f h@CHY FhrbQthi! (U, CORTORS AN LHE '§§C8{x‘§imber
flocculation reactio %%h rrber1 t.o enhanée i‘lheb e_neﬁatl on o or ggg[

especi allycoﬁlil%rﬂsbesvﬁrﬁé o BN AR PREIN CPABOFF 23 9cR MgFPR %‘P%‘P Hn _
mul ti | ayerreaghian chaghers srhaspin theeliesk dlpscekation nenetipmekambents dispasedconpri se
vertex gerteraloov thestavh sasagdieomiainting friccabatigangeat end oie GNAGIAG0EA, and
o Some. onpod rEoli 401K, SRARI NOSTR PR AL and geLigpor i no
0 sone e S . :

i nvent i on@%cﬁu%{rbnrrrt?g%tlé%?% O AREs™ C_H&é%r @%ﬁ%ﬁﬁrsgﬁf’ﬁ‘éu‘é ﬂ%§?a°§1"él set in
the first SPRBIOCEI L 36OREAL0GORAENTh At ioaneaRbahis depesad 1 ebewt the on
reaction chixediquos @rtharfost floecygenienataainvmthambereand eptienilad kycdnide

gener at i opaeff ofMihe rfarsy 8fdeenter ir?@beﬁ@ﬁﬁ)rfﬂ{c@ﬁla&i@n?{éﬁ&i&{'ﬁpﬂirﬁfgfe%ﬁieg gtei on
sewage tr ﬁ\td“ﬁ ; |

changer ig k :6? %gég%)gg.% oc%ﬁ%‘iﬁ% E‘%@Z@@o"n&ﬁf\ﬁ%ﬁl’c@?ﬂ‘ﬁ %%Oéﬁfﬁ%te$f or
exanpl e, %eéf@’éﬁ]ﬁ’&o e Feaansntlega#en reactiga §‘g’8§é§| agIxedcliquqredtor
surround e pnd stater exdensl the ifpt sapacatiamclemabdser . According to sone

enbodi nents of the sewage treatnent apparatus of the present invention, the

second se ata elsoh> HnfRe o] t s fir aration
chanber aﬁ]t wﬁ?ﬁ%ﬂ%@f Isgh%utat |.o?1ﬁ§rga§c?¥8%t@c 5‘% }étf.\,qln%ir}g%oei‘a%lteg e top of
the second Separdt &% b%aﬁ%%‘?l P's skd"4Y CHE BotVUATOF Hih vl Sifgior

f1 occul at COMPFigsct nerle madsethragidotallovs thestavs sgyeasst ¢amtainingnibesculatioso]

Accor di ng agentsowethenfisd ipaené Sthef mixed Eguagel theesicordifloepplaties usaddiont he
present i oNARbérhicridA@ Hel thided] ARES HladfibP BhdrB&Gith AN oG BERE atidAdeddionS €CONd

fl | at rind ndent | y. have cross. section in round
shape.or Pt yannels SiEuABG T SPRR ERbey e ol abidiis g0 Rbadtlon
hept agon, B g%’a‘ﬁ%‘ﬁ?mp f"éfi‘tﬁleJ?dtOﬁém%il‘?rs‘ioerI%%GI@S‘MC@rfOF EpMatee Skanber
has a crospacsdstwenn ihe nagalechnshthpehraanhdo b ¢o sentooldtht |fane uitatdf ahe fiestct i on

chanber hpart af GeafkedeifubPBf the seesHidflsdtangiofresdioalc@asidape. [31] According
to sonme enbodi ments of the sewage treatnent apparatus of the present

i i or .-nore inclined,pipe zone nd/or inclined plate zones are
I nvent| On[ZS?ngccordlng to some emb%dfl)nents ofs tﬁe present 1nvent10n,p the first

flocculation reaction chamber is a rotational flow generator, wherein the rotational
flow generator comprises a tangential inlet to allow the raw sewage containing
flocculation agent enter and generate rotational flow, an opening to allow the first
part of the mixed liquor of the second flocculation reaction chamber enter, and a
reaction chamber allow flocculation reaction occur, wherein the tangential inlet
and the opening are disposed to allow the raw sewage containing flocculation
agent and the first part of the mixed liquor of the second flocculation reaction
chamber mix and perform flocculation reaction in the rotational flow generator.
According to some embodiments of the sewage treatment apparatus according to
the present invention, the rotational flow generator further comprises a device for
regulating the size of the opening so as to control the flow rate of the first part of
the mixed liquor of the second flocculation reaction chamber. According to some
embodiments of the present invention, one or more openings are set at the bottom
of the rotational flow generator, wherein the one or more openings have a device
for regulating dreg flow rate, for example, a flow rate control valve or a curtain
board to regulate the size of the opening. When there are several openings, the
dreg flow rate can be simply regulated by closing one or more of the openings. In




-9/22- set in the first separation chanber and/or the second separation
chanber. The inclined pipe or inclined plate can enhance the sedi nentation
of fine particles, so as to ensure the sedinentation effects and
clarification efficiency of the clari Igrzggatl on basin, and provide a higher
hydraulic load. [32] According to soffe“enbodi nents of the sewage treatment
apparatus of t resent inventio de e such as oyerflow device for

di schar gi ?WPS 5t eftaﬂgén‘éfgc‘{}%&l aﬁéttﬁ ¢ OBFHING KR dBRASHtos@Ps@to t he
upper partt 91‘30&@@1 qfi the secpmd dtaecilation eavbion chambiemsad@viocmirsmize ths ddegi n pi pe

for di schaicgimglatiosés oidlopar ba®iof theseseaddcomditidn RhdtidedHantirp be set at
t he upper part of the second separati on chanber. [33] According to sone

enmbodi nent f,the,sewage treatne aratus of the present inventjon,
top. of tmﬁﬁf AT AR S RS s RE Bk 2hel R bt HagBhERE AR akivggh.
pr ef er abl ythe tngesang gnwentiasy, dhe saeend peavy eff thei firssrdreg retusse tothe lsecorst at i onal

f1ow cl arifloeuldtorplreaeibn ohambésgrebirabli Bguts &y ahe [Bmer M Saiestt e

i nfl uence,sceSREEoRLLMtiIbASe Rt RA c1noyh caused by illumination and
contam nants of around environnment. | n sone enbodi nents, the floccul ati on

clarification further conprises a_shielding device to reduce t he al gal
growt h cadééd ‘%‘iﬁoir‘lillnﬁrﬁon%ﬂrp%r?n&bﬂﬂl@@ﬁfsaﬁf Hathsewage dregtmentepnnara
[ 34] As cdéhparestnt onoonicantonenal motakifdscaf g0d amppar padaksng tietefibbaeul at i on

clarificatsepin ¢ae febf eotéyiativn aehanse cﬁﬁl‘ﬁgeif\@h@for&ﬁgaa*eaéh@'Tlodcﬂﬁftﬁﬁﬁse cl ean
wat er i elrgact?%dcﬁa%eta%Elﬂ?ﬁéesth\ga%%rera%f)(ﬂls 5k QD esﬁ%@a 1 elgﬂ(} é%)l"s{r e of the

first wat

ft°on Aagen tari e
rot ati onal h|e| %"@ﬁﬁ%Pga}ﬁgﬂfiég?mbﬁcﬁrP@s@ B4 I&M?rc%né]flldn‘i%‘l FCHF - rﬁh?l ng are
achi eved. ekpam@dRs of dhe parking rvatesiepaomprise chelrbegersepar,asesh tasetheecond
separ at i omichawvbaex fgarrdtbe Jfl CoR01846917 A caatli polyhbadbeshagchaeeRyrkavoi di ng

the di Stuchg@?l%cé’&lahBﬁ BhoeA hbayrr of dreg and water in the flocculation

reaction chanber to t dr eg- wat er separatl on in the second separation

chanber and thus inproving the efficiency and effect of dreg-water

separ at i ol28l| Aeeaiding insome enmbasimpais i the isewage aepimendtapparatyspell teus of
t he pr eseptesemvmmemmn oan ottMm(gulddﬁearms,eg:ohedsesrpmah‘gerdéataﬁes ré Bt thi r st

2 eg?;?;‘ 'OﬁEheC ﬂ@d’fgﬁéccl%l/aﬁoﬂerda@ﬁéﬁ 'cﬁﬁm%r Taﬁ@/oir 'tf1§ tseB6iRD ﬂ%‘c‘&ﬁl%on ?ﬁ%c%%ﬁt 'ahe
oger ation %g]?&ar%e és}llhaﬁ‘ig %nmgﬁfneratlé)gugidve&exf 3?? ecllﬁ]g“'3 tijg g?netr fon o

f1 occul at PBFHOYRIKs i cati on apparatus can substantially increase
floccul ation reaction efficiency, shorten flocculation tine, reduce reagent

consunpt i @y] A@Gdﬁt@afgetosgéih@%ﬂﬂﬁ)ﬁirﬁéh@%@éth@tsbﬂﬁ @t&aﬂe@l@% athss@tt ind cont ent

of dreg, a G hi gh
of d Speeg&ﬁﬁﬂ%ﬁvﬁh@ o TFst s SpcPhi i BB 14 BOEJH% 1ok I B0 sddoflR.
stabl e op P%ﬁ‘ﬁ gpn e&ofeﬂgﬁ%%mﬂ’lﬁa@ers@%‘?@ Sﬂ?&‘@tloﬁl gﬂmg?re%’il Bgadisposgdal i ty
and r educkvengicls opswtivdi the fisgslocculation reaction chamber. According to some
embodiments of the sewage treatment apparatus of the present invention, the

second separation chamber is disposed to locate below the first separation chamber
and the second flocculation reaction chamber, preferably the top of the second
separation chamber is used as the bottom of the second flocculation reaction
chamber and the first separation chamber.

[30] According to some embodiments of the sewage treatment apparatus of the
present invention, the first flocculation reaction chamber and the second
flocculation reaction chamber independently have a cross section in round shape
or polygonal shape, such as trigon, tetragon, pentagon, hexagon, heptagon, or
octagon, preferably the first flocculation reaction chamber has a cross section in
round shape, and the second flocculation reaction chamber has a cross section in
round shape or square shape.

[31] According to some embodiments of the sewage treatment apparatus of the
present invention, one or more inclined pipe zones and/or inclined plate zones are



-10/22- [36] According to some enbodi nents of the sewage treatnent
apparatus of the present invention, the prinmary stage is a device capable
of perform ng sewage biotreatnment of the sewage feed in a nanner according
to Wihrmann process, A/ 0 process, Bargggpho process, Phoredox process, A2/0
process, reversed A2/0 process, ess, MJCT process, VIP process,

OMASA process, rocess, proce phanox process, BCFS process,
MBBR pr oce¥k M é%ﬁ%gg%%%@tlo%y}ﬂ‘%@é %ix?ht?aﬁ%ﬂg(ﬁep@ﬁtlﬁ‘? sbagber. plhfrenbr ane
process, rmvlmfgi e opriadiesd pdate gan @mbamattho sedilventatifon of[ 3% patickesdsang t o
some enbodisment snsafe tthe mgmatlbﬂaéME arpadlaificatiohh ity Yofs gge

t th t t t
Cocti on comsGLERT R BOER ARl IE AR, PST" ol ment at i on basi .

asi'n an irst sedimentation basi n,
wherein the first aeration basin is disposed to allow the sewage feed m x
with a firld2] Aesggéingronsehe enmbedimeath p€thastwagdasiatmenpapparatusyofa second
sl udge fr ahe pheseht aatemeioh, aelel/isuehchsopliarfloal devitd Corséisomdtetiiceg ffrsom t he

secondary p%haQ? tAt s%ci)héi S&lat@f‘@f fiedth€ard 'bres§eta§’crﬁ1te ? Qaﬁbﬂ 51‘)&?@&‘35{' a

first mx aeration m xed

u e or to
obtain a ggg%rﬁﬁo d)?élg{helr’q%cf é{evéc CSBES ‘érr%“ 8P FPé 1??@g%r%§?&ﬁ‘dba5| n;
the first PEdPhEM aeGas waksr e iﬂsleai sppdecset ¢t ghe owpeh@aslephiba seronst t he
second mi weplaratignehafbem t he first aeration basin to obtain a supernatant
and a first sludge, and allow at |east part of the first sludge return to

the first fir S eaeof eater
50 days, éﬁgﬁéﬁl{ggfaﬁg to f&mg%ﬁ%d@%ﬁgg thﬁe SQ‘% gfeé{;é% é%ttu r han 300
days, mor &"HPEPERY %’I n@?’é’atth@r op Wgﬁhﬂ@@GC‘ﬂl&El@n G i‘fécaélf@f @?p(%ptg,asg,ag er than
2000 days 0paﬂd>rn<do@e ppreferabbl yheteptodrrotdtaomab 0O ddgsficmnd ctdse dir gt nent
section i sowdtispals fdwt olagilfledVis tﬁl@ceﬁeﬂﬁQQlﬂﬁHeObu@@lhgﬁtﬂt awid e iuBRmiat ant

fromthe fn‘aﬂ&énc%ed'e%ﬁ&}'/ o, dagy %t? 8 Rl Rabb& T by StiNalighaeL T lignt and a
X3 n&s

second sIu ers to an

ra nce time of
acti vat ed“¥ 1%& gan Cﬁ;?rf’ n@ gg e'ﬂﬁ‘ébqgéinémsat%ﬁ%ﬁ]eo%\‘ PR} of SRT
is: (eff eé{arxfé:ammuﬁ@ﬂw c‘@mmse@m sla@ichng deviigto ceshiserthe alpdngistwthi xed
quuor i ncaevedtbyoiil umamiatipn /anfivontaminahtod Sabandedvibuagat.per unit of tine *
sl udge concentrati on of discharged sludge). [38] According to sone

errbodirren of th ge. treat ment ;apparatus of th se vention, the
first aer TI c%ﬁ Sb%m ﬁgwg go ) SOBLEIRL 5 %ﬁﬁtlg%raﬁpaﬁﬁu? ﬁbe gliocﬁ{hf?
pr ef er abl §lagiisation gag eflgctvelyasnhances diegswate genagation,r sicreasd ﬁ{@mlatl on
basin is magepqselﬂ tandhadeca psedissrevitat camuniptiorofWhes tbh migtatesfabey 1- 4h,
tm)r et pr eI ﬁfﬁhklé{teil'eﬂ]uent[éﬁi amﬁgﬂtﬂﬁl ég’en‘i(tﬁﬁ &ihe é’iﬁ@f‘sst}féf 1{6‘[5&%&9""399 g

reat men e n: o Lon, hasi n an
the fi rst O{l htgr lfes§ gga@ﬁ&% ANd hUI\éErb 1[ﬁ11f(§1ﬁ$ %&h@ 8 t%\c 4 ﬁ

0

asi.n a % POS€

aeration ? s§ é%l?%H%@ BMOEY peparates te seqogdsegaratiogrcdidgy 1:1 to
1: 3, nor eftprethy dlocyulntionsrenetian 2hambst, (heefhor abtblyhnlg the djst@jbaace®fdi ng to
some enbothienaiiesl fudrhef depage Wairainehd flappdaaby eltidmhenhamBsedtthe
' Qvi?ééondretgh\%afe? &b ARMonSEC LR dotddsePaNdifish CRRABLE QY (RS RLPINE, Sewage
the efficiency and effect of dreg-water separation. In the meantime, the
flocculation clarification apparatus of the present invention can control the
dreg-water interface in the first separation chamber by the position of the first
dreg outlet, so that the operation and control are simplified, and the equipment
investment and operation cost are significantly reduced.

[35] The use of the flocculation clarification apparatus can substantially increase
flocculation reaction efficiency, shorten flocculation time, reduce reagent
consumption, increase sedimentation separation efficiency and solid content of
dreg, because it has merits of quick mixing, short reaction time, high flow speed,
less head lose. Hence, it has a reduced capital investment, stable operation, good
compact load resistance, high clean water quality and reduced water production
cost.



bi otreatnent of the sewage feed in a manner according to Wihrrnann process,
Al 0 process, Bardenpho process, Phoredox process, A2/0 process, reversed
A2/ 0 process, UCT process, MJCT process, VIP process, OMSA process, JHB
process, TNCU process, Dephanox proce ? BCFS process, MSBR process, SBR
process, AB process, oxidation di tch'@ 2(%(':ess, bi onenbr ane pr ocersﬂi, dITDVI ng
bed proce r.a canbi nation ther.eof, 1] According to sone enhodi nents
of tﬁe se\?[g@(e) 49‘@5@%&? S&H‘ﬁa?rgg?é‘n@mst W%%r%éﬁ"é‘ﬁ? Fe3{BeRtL YWparatpe of theat nent
section cdipiens deveatisac thedpamagt segebasi devdaed capahde ofi pesfodinmemn sewagm  basi n,
t he secondiagsaineanofs sewage ks Pos thrner &ldofding ke Wagidbhe %rdde@s’?}_twt of
the super nabant BRAInRHE fhtak, PR Blden, t2/ePhAIE {Qklda Ay

i quor, and the nd s ”ﬁﬁa}“on a_yi%lé i Sp 0 a owhg%a _
sedi nent ath' 8 %e tRT8FCSH t RSt RIOgST PEOSR0 eration
basi n to dBeesh tNEU prosesspdlephard¥ pigsass, Bd'S peocsese HASBBI pragess, SPR2]

Accor di ng procesieBeprbogis nexitistiaf dittie pseesg didmeabras tpragasa abuihgobed he

present i nygaks 8Pa cbiBidaliBAtEELr, section further conprises a biol ogic
sel ection zone, the biologic selection zone is disposed to allow the

supernatant_formthe first sedinmentation basin mx with the third m xed
li quor frdafl KECOEHRH O 29 PBIPOHHRIHS M dthe rsepqae SeregmantnpRRaatus.gther £ r om
t he secongrissuty n¥agatcooprises ian peatctatmerdr sdchien saab ad traginamit swectiasi the [ 43]

Accor dit ng pirélret%_ﬁﬁ'@nteﬁ&ﬁgh _rmniﬂxt@is@é d FestSRMAES %ﬁ?taﬁﬂﬁb %@P%Egig&é?ltég{ont Eg
ngfggnc;%ﬁgﬂ’eb&fg’ reuﬁ]tﬁ’?e B;{Bua(r%géltﬁ)fn S@ﬁ??ﬁ@?ﬁ%@ gfr?taﬁlé)g% ehge%?af%er%eainﬂ?é(d | i quor
and/ or t h&lﬁ’eééﬁﬁ V‘?ﬁfgnﬁroinnthﬁ shesiiygniatior bagin; gpt 3 geqong._spudge
pr ef er abl yrom 2he tigatonest eseptied endbdprionaly 6hé shecond die Kouvothdi sepondaryonme
embodi mensmgofat tahirss ena e the drtinBRhti @GP pasiate Hbefin tahBrspmeisedtliquoy emldi on, the
first staggoRntle et § esﬁﬁgﬁﬂ%@li (frptgsc%%aiﬁoa E(ﬂ.%‘il %i){eQQ?cgloP%ta of the
second stage i.s WE%E Int eﬁ)nte_rta art,. of tt.e Elr.s a ge. t[45]
Accor di ngs‘%@ngoer‘?@ BB A eIy O ‘é\ﬁégfesefi’rné%ﬁ ALOT Db &% G1SRESCYrior he
present i AVRWthesepamEon jof dhe seenpd mived: lheuasdeemdhe tiigleaeradoniibepivsted so
that the bDbiast asupgeatsnt andiadirsaslutiggsindpdidw af ldaltepareobiitt staghudge| 46]
o et B R e 20 esent
!On :1 fi rs?XpOIprQ%F\abtl %ﬁ%?ert 1 1radc()) g%bf% &OrSferﬁeéabslgc%ﬁ%fe% here &Zdﬁy%sent in
a second PWrsghHcER pgea%@%%EOQd days, gy geefceably erratardbamdopdidaybn shar e
at | east ambkmedepref@mablyr glicatgr tlonsd9® daybpahdithettscatrhettisecsemagdisposedt ment
appar at ustoohlldhehPsesesy biohaiidr@df thd SupdrhsthnPRbYOMR @A sédimeafgiond
pol ygon const td Hb@irPiht $Hria99%r eRIRHELAPL ¥e@nl&Fi W' fe term “sludge age”

refers to an average residence time of activated sludge, usually expressed as SRT.

The calculation formula of SRT is: (effective volume of aeration basin * sludge

concentration of mixed liquor in aeration basin) / (volume of discharged sludge

per unit of time * sludge concentration of discharged sludge).

[38] According to some embodiments of the sewage treatment apparatus of the
present invention, the first aeration basin is disposed to have an aeration time of
0.1-4h, preferably 0.5-2h, more preferably 0.5-1.5h; and the first sedimentation
basin is disposed to have a sedimentation time of 0.8-6h, preferably 1-4h, more
preferably 1-3h.

[39] According to some embodiments of the sewage treatment apparatus of the
present invention, the first aeration basin and the first sedimentation basin are
disposed so that the ratio of the aeration time to the sedimentation time is 1:0.5 to
1:6, preferably 1:1 to 1:3, more preferably 1:1.5 to 1:2, most preferably 1:2.

[40] According to some embodiments of the sewage treatment apparatus of the
present invention, the treatment section is a device capable of performing sewage



-12/22- [47] According to sone enbodi nents of the sewage treatnent
apparatus of the present invention, the first stage is disposed so that the
wat er | evel of the sewage feed inlet of the first stage is |ocated at the
hi ghest point of the whole first sta i/ and the water |evel of the first
wat er effl uent outlet of the first st 5% Is |ocated at the | owest point of
the whole first sta so that the sewage feed can flow fromthe sewage
food i ni oPIQEFAENT LG SqpAgs e ec% 1 & BRANG A T i o U B AR PREESSoP/Gr avi t y.

[ 48] The ipnwesd, oBardefiphic eraress eRhoriedwe progass,s A2(0 i mtionefsy révarsell 4240 t he
sevwage tr eaddeed)t UgHPpiddcds BANCT RIckss, UMTH Qrodesh,0 MOVASAMprédeks, 0OfHBhe fir st

sl udge oo Br (EC%E#’ 6;8 ér%gesfs' R hﬁ-f‘oéc ﬂo?&sbgm epI%QQSSaMS]QIf{ pk&?es? ﬁgd sl udge
t

can retur

di schar ge p&%?ﬁsﬁaé‘\e% LTS %4 ‘F%Pf’eﬁhut PEOCETS; DIqMYNDOHAG PERRSEdNPYIBg

appar at us pofcesther pe@sbimatipmitenedfon i s advant ageous in conpact structure,
smal | floor area, high treatment efficiency, good water quality, and

signifi Cagzil e%&@ Ig% E’&‘rﬁxé temtﬁfd'rl%‘éérgpeéﬁf%é B%WQ%e%aﬁﬁ!fﬁt QP?X&‘aﬂgsof 1501

Fig.1lis | "en at ment . appar at us

ot i e pr BEBHEY TN S IRt BRGIOS TAMB I, B ARE B BILR o ane
enbodi nenﬁef@ﬂdtWélf%@%@@ Ppgat n%ecap@aaeé@ttw basin fie dispesehto aHowniicon.
[ 52] Fi g. 3eration trehimuatt wif alhe slipegiaamtdiomniee Enddaedimentatoh tblobtdih acthirdat i on

clarificaiQed drRjbECafd thbesceSNRARAIMGRAB thaSBPH dispds@ thhalRL egent
| nventi ONsedimentation separation of the third mixed liquor from the second aeration basin
to obtain the first water effluent and the second sludge.

[42] According to some embodiments of the sewage treatment apparatus of the
present invention, the treatment section further comprises a biologic selection zone,
the biologic selection zone is disposed to allow the supernatant form the first
sedimentation basin mix with the third mixed liquor from the second aeration
basin and/or the second mixed liquor from the second sedimentation basin and
enter the second aeration basin.

[43] According to some embodiments of the sewage treatment apparatus of the
present invention, the biologic selection zone is disposed so that the residence time
of the mixture of the supernatant and the third mixed liquor and/or the second
sludge in the biologic selection zone is 0.1-2 h, preferably 0.2-1 h, more preferably
0.3-0.6 h.

[44] According to some embodiments of the sewage treatment apparatus of the
present invention, the first stage and the second stage are disposed so that at least
part of the second stage is embedded in the internal part of the first stage.

[45] According to some embodiments of the sewage treatment apparatus of the
present invention, the first stage and the second stage are disposed so that the first
stage surrounds at least part of the second stage.

[46] According to some embodiments of the sewage treatment apparatus of the
present invention, the horizontal projection of the first stage is present in a first
polygon shape, the projection of the second stage is present in a second polygon
shape, and the first polygon and the second polygon share at least one edge.
According to some embodiments of the sewage treatment apparatus of the present
invention, the first polygon and the second polygon constitute a tetragon,
preferably a rectangle.



Specific Mddels for Carrying Qut the Invention [ 53] Sone enbodi nents of
the present invention are further illustrated in conbination wth the
drawi ngs, but this is not tolimt the protection scope of the present

i nvention. [54] Fig.1 is a plane Sﬁ? %h of one enbodi nent of the sewage
treatment apparatus of the present ir ént i on, in which the whol e sewage

treat ment ratus is a structure havi a planar projection in

rect angul :ﬁﬂ rCﬁng [&5PMEHTR 1@%{1@@@6 ((fnt%é SeWREE ér,ea&lpﬁqt@@ﬁpraitw of fe1 and

Fi g. 2) entpegsedt mvhetaeh, déhel fipdt stageiis slispaeedhse trat iz watef I§vehnd te xedagesi th a
first sludegl nl@mfaht ifrststaRdis MBEHE hothe MAShaRt pbin} otk RBbicoRAL kiwgd second
sl udge fr%ﬁh%é%@?qe %f@@?‘%'\?ﬁﬂb@@h@n{ 1%{:;“0? tl?éjﬁt:ﬂ s?a fe'1§§ ca'tqédi(gtdn t he

| i quor,

REFBNL AN s SNRCT T ENT I  A t
the first sewags feod HtiatstiOrthe Tine vesorarituentoatet inges theegftaesit eﬂgrawta the first
sedi mentation basin (1) and was subjected to sedinmentation treatment to

obtain a fmstrhéhﬁdagomf?l BRI sglgmﬁgf 5{@1' [g of the
first sluél%e retturn b Hg { J.} &l f %g i on basin
(1), whil Hae%ufaveoﬁﬁ%tpaﬁ@néumn il §ﬁ| b7 SWdBRGER (111)
In the bi &¢YEH &0 Heglirshermiiogakasin.(and f) of dgft car seddrmaict thea part
of a secomdstsdeangijen bagim n gecmpantsmd) mensﬂacﬂga)msbhamga cah\Ye aamdtaatiabyrd m xed
|'i quor fremmangegond aeration basin (V), then entered into the second
aeration basin (V) and was subjected to aeration to obtain the third m xed
| i quor. 1)93 [sr of the third m xed Ilqug returned to . the biologic

regul at i ol HadDf SeIVRRS tregiBentaanndiails QA The BreseeiWRNtAN i RAVANIILRME ent er ed
into the secompaseslirnentatsnmll faoi mreadhighgreueat efficicocys egtiodewatetri on

t r eat nent queligbbad signifitditeconbmic Béddfuent and the second sludge. A part of
the second sludge returned to the biologic regulation basin (I11l1), and the
resi dual artf f the,secpnd f)l udge entered into the head end of the first
aeration 5e e sewage feed. The first water effluent
entered i R0b Bigl scepleae serichgbane emkodignentof the sevipge sqatndnt egpatatl a

f 1 occul at obtheggeseht intvhetiorent ered into a fl occul ation clarification basin
(Vi) to further irrprove wat er quality to obtain a second water effluent

(i.e., eff Fig 2) an .rru. mud fromthe
f | occul at Fsomﬂfé 1flac “B‘S’%?lﬁn%lv% Cl%é’gl 8‘)‘51535@} gfﬂ’?%l qug%tsfl“f%er et ur ned
to the he#eRIBIA %fpaf‘?ﬁés Pfﬂ@tpr%ﬁéflhﬁ"éﬂl%a n (1) and mixed with the sewage
feed. [56] The first aeration basin (I), the biologic regulation basin

§ N L) S?Pd [S2heFiger apda aghtiah dashm ©OY) oMEr @nBbdimeaN brapsk rfﬁfcwwtr%g{,gogfe
u
t%gm vvereaégﬁl %boéldder‘/?%h $§§b§%§%§%§£@d@g§ Eéft@%gr%@% 1(rPflg(;;}gr(IJt %ol i d phase

and liquid phaselnflwd Theflrst sedi mentation basin (I1) and the
DS B Oy alixentiong and narrow groove type
struct ur ef3] Vb @ﬁbwmeﬁmulo@ e gmempeﬂlvembh eRe fofthéDliusdatdiape grooves

and one of, K& WHBGhE AWrdwinkh Wt tRRKS nbPrd TRECHE PrBRcS&H LRI hen ef fect

of sl udge, . .
present invention.

[54] Fig.1 is a plane sketch of one embodiment of the sewage treatment apparatus
of the present invention, in which the whole sewage treatment apparatus is a
structure having a planar projection in rectangular shape.

[S5] Sewage feed (i.e., water influent in Fig.1 and Fig.2) entered a head end of a
first aeration basin (I) and mixed with a first sludge from a first sedimentation
basin (II) and optionally a second sludge from a second sedimentation basin (IV)
to obain a first mixed liquor, the first mixed liquor was subjected to aeration
treatment in the first aeration basin (I) to obtain a second mixed liquor at a tail end
of the first aeration basin. The second mixed liquor entered into the first
sedimentation basin (II) and was subjected to sedimentation treatment to obtain a
first sludge and a supernatant, in which substantially all of the first sludge returned



[57] Fig.3 is a structural diagram of one enbodi nent of floccul ation
clarification basin (VII), which conprises a rotational flow generating
device (7), an internal tube (14) surrounding the rotational flow generator
(7), an external tube (11) surroundi ng, he internal tube (14), and an
inverted cone-shaped tube (3) locati ng n the ext er nal tube (11) and

cont ai ni n r of at I Iow ener ati Vi ce and the internal tube
(14) in it g {’] Q%ardt P&le[ ﬁaefﬁtéor} h?sél? r fletﬂP'F‘e ‘F Loy fayterpd o a

gener at i ng)l@iegméegwlynmfbases @i Tt thiel béalogiat iregulatéacthasin dhdbére (A) .
The outer swpérhataht bfiged ofidt aqmaﬂ of haec@ansiudpé Mndevideend %bdﬁl@éﬁﬂ‘éthﬁf with

the inner pagil IV xﬁ)&‘ﬁ @d ll&l&g}q‘r&ﬁ@dsui iﬁerﬁﬁ{)ﬂ bQJm tﬂgﬁ)gﬁ fface of
HEEH,

h h B
The Sﬁ?irsvﬁqﬁea?wpﬁ@m g st i G Sl ()

the int er MAKeGAIuOL. ¥y pard ed t he Hhird mixed Hauerpjsernedi i theebigtogit eegrdations haped
tube (3) desinn@lly The stsideggraat ob thec trarbarixédC)iqudthentetsteints uhé aeemelf t he
cone-s hap@sdlm&et{o%)ba%mas VB &ttd B SdRRENARbA t&?mﬁé?ﬁ (6bENE g ube (11)

dthe b 11591
ool O é%f%’%cﬁugesf Bitardh S0RRGhuded fﬁe&maﬁﬁhoeﬁgt i n9
devi ce (7)! Bglélng\h]/aF% sipd{iDyand the residush pact o e seerids sledeq prteregn agent
t angent i ality theithead ehé of dha firs reatationovasiye (@ reatlimiged evitle ¢he| Fwagenleed.s ( 2)

and (5) fQhedimi W@ﬁbﬂdfﬂu@ﬁ eefered 8o aNfoVAll AlonddEens SR @évyceswl aindt he
bott om an(iin ‘Fe[tlo | (%gvﬁf tﬂe?l\’@{te rlﬁto%f &ﬁl%l%hactlérﬂndp%ltlo[w b%\f]n
romthe

g
generatin E[SVI ‘gb
second fl I %&F%llg‘u IEE)E?Y%WaEﬁ"i&’T‘BBW é‘rﬁ]t %,seqor%i W@Fgﬁﬁ&?g\{\%ﬁq ofhe
gener at i nyvatRsvefdlaentzin Fig. plamdalig:3) ‘(ljid anmgtls The)maddieon ths)fléwulatios m xed
| i quor of chridigathord bugih €VIIQ aoulklesubstan(isiee tdthllly 2turnkd t6 eheh&ab &SR] oOfHey one of

the 1l et nheRiiohBhsha) ddEmmetichul k0l reyeg and water Ts set. The

bottom of the rotational rating vice (7) can also be a part of

t he bottom 4). and in this case, only one or nore inlets (5) for the m xed
li quor of [ Ehe@ast\ﬁ&faéwnahaéms@i the é@ﬁog\c ¢eeaféon basin g wad\lee seqond

superi or bonter bafint &) maratallomg aﬂd)WagewegatdvEIQyﬂe\ﬂtmetu(ras) t@amedicbe i nner

wal | of t BgckinfitBinadd EnPRCliAd) andHLH: AlotOWE tﬁelﬁ? V\f@ré(% u1 Y ¥itPharfieeg and

t f ' h h d
' occul at Pﬁ?esrfgaéiha“@ & %ng”fg’ S DR R e ageetm %“@ae g SO
inferior Jern aBPn gﬁ%n ﬁ é?ﬁlmg}e Steﬁﬁ'éd ﬁ%hlﬁeﬁ‘ﬁ‘&o ésmpﬂ)\é} arg psoloag ¢ndt he

i nvert ed sanew giieapadypealbeu¢t8ies, whiahhbattdnowsulidie eruigebd wijhone @k ndireg and

wat er in vVhdapec@odvds aagubid i N mMi@acilngse oaebeig (tBlkenb efm dprave fefirst
separat i Oé'écﬁn?%‘i‘tﬁﬁ&?é@cto?%ﬁl art of the inverted cone shaped tube (3) as

the bottom ITst sepa atl on chanber (C) is equipped wth a channel
(8), which allows the first dreg in the first separation chanber (C) enter
into a sedhdigehirastruntuighdisgeam Ebpne Ehdodimenialf fl@rulation aterifimationg i n t he
first sepbasat (OH).cwhithedonffiz)ses whiothidnal slety Qéhdrz!itmg omacd €1, annteshaped

t ﬁgﬁm or %&e(%dy shﬁigeré&lg thBt B éeﬁyﬁlgf;fﬂow eﬁéxﬁt%r %&{g%ﬁgﬁizbse Ji g tC.) 051 as
chanber (] V\ﬁm(ght eémé? qgﬂb‘% i ?be?‘i‘é C%élﬁef‘f} ﬁ%g( oca, Pgextends
into the hﬂﬁ%lequEﬁm%ifwP%él Deghepnid mgatdﬂiedﬁta@naﬁlbﬂ@W(aspe(aé@gsdwm M Fig.2).
A cl ean watdethe ditsatahtuper{4 t inbes 0%@) pars. set at the upper part of the second
separation chanber (D). In sone cases, the channel (8) has an opening in

(o sconbp o Skt LR TP ATLB IR Sl Lopee o
with the 9%4 U\%t@@“ﬂ’%‘%ﬁ@?’@f ’T&‘Sé’“(%)’)( %LH?WGFP‘%‘HP%II W@ﬁﬁe@ﬂ% or
vertical qsvigee(7) dogaibercaith thhéndr stadinelkthoentoresl tebe Gl Htdnel a pp6 1f the

pl ural i t yupper |sagf@¢e50f)thesa@id -steyped etibg(3)daéMe s6eeal fl1d&dulators flaction t he
second flc%ﬁfyeep;sp rrHee@Lﬁ&a @ﬁ@ﬁftgén tubf (ﬁ{g‘gw e %gleeﬁ'eqﬁnér%

regul ati e uor entering the
rotati ona t#‘ W@gﬂgp@{f@&n&&pa&@% qu Yyrfage ﬁ%eg??ﬂ Stha(’?‘i or (5)
for the rAokiag afirguwparstion chgmbac(Gal be lowgr ssihface of the coxarshhredstube 63 cont r ol
val ve or tageihert with theartr (Wl ofthevexternalgwibat(il hgariditheopeinn g4 sdeftheod t he
inlet. |ngtdiipgd Eﬁl@i%n%g%b@n@j)or inclined plate zone (13) are set in the
first separation chanber (C) t'o enhance the sedinentation of fine particles
So as to ensure the sedinentation effect and clarification efficiency of
the clarification basin. A supernatant over-flow well is set at the upper
part of the separation chanber (C). The tilt angle of the tube wall of the
i nverted cone-shaped tube (3) is about 30 to 60, for exanple about 450. The
i nternal tube



-15/22- (14), the external tube (11) and the inverted shaped tube (3)
separately have a cross-section in square shape and/or round shape. A dreg
di scharging tube (6) is set at the |lower part of the external tube (11).
[62] When the floccul ation clarlflcat %2 basin (VI1) was used for inprove
water quality of the first water ef flugnt, firstly, at l|east part of the
first effl er dwith af cculati ent in a stir

t ank, ther{gﬁknx%tb raftt(ilny\%ﬁ@{n?te@? (]J‘Eu‘%i?r%? tg‘f’ r@tﬁgorpﬁggwgg%ﬁeé@m@: ‘flq"d%ﬁ‘n{’})l n a
static nixemllpy tbpdiastrivaterf ¢fflaentronéainiagilasaulatonagemnitangentiody ehtet ifen agent |
t he obt ai netitibhalsflomabrratihg dueiot (T Biilaisn2nand (Hclulaahixed l&g@ﬂbf ij2:8

Lﬂgmdrﬁec&nﬂ%é}eﬁ he éePiu%Eel%vaét zﬁfth§ ??tt&ln%fguﬂh?';sﬁd%nvgﬁde r()TEl‘ééJ agteé’i}e (r:]? 3\25
m xed wit ﬁhgfo‘[lagg%{i té)%‘?{tgei}?railﬂ% 0(97 Sl L?gllo ?@bedaﬁﬂlu%a @regr t he
second f| o¥aien Gpmohe seeand deccal merﬁaqt@p %twmb@aégbantteh thsugtationat dew t he
first flogentatingnievieac?).oh phiratityesf {nits €2)dardier €9cfondhd hicabiliqhérost

react| qum@gmfﬁr whik chiPbe 6417 Qééqglr ng. ﬁang)ﬁgéJéaaéd %ﬂu &?ec&ﬂtﬁe inldh@ %?f%)dua'
chanber ( E?Ir th%s%letf%glﬁmg (}\,1%64 % anﬁavﬁg%é ;g%e i b8 ?Igr %d er{togat]toﬂgfhf”fvst

separ at i o°R éPrB%rde Fafb%lﬁﬁﬁ’@tq Ayt ttem @epaidaln Gis eascopllyi n a

first cleanewammre aﬂctS&S)‘fomhe ey hqmeofdregtandlwmnr avatsett was di schar ged
fromthe over-flow well (15). A first part of the first dreg entered into

2 gteefggolngs %@%&%g&%& qﬂ: su goergoc Lué %lialef’n ed a“d
the m xed FY’&E ?) 61?&31? Fhet HUFrapht u%f’hé E’t"h e‘PB‘d’ i nto the

second sepgpet pBﬂre@hmdbwte(D) thea §irs dlsiceetatian tr@ac@pe@lmb@r (Aépaﬁeanmton to
obtai n a decewdnd! fiaoulasibe reanibnactspendBYr @gchdneWY)CR dehdeBospnthec! ean

wat er was jfb86NB6aRE Jir @M lh&%naqlt%e (W@} %ﬁdttﬁfeupﬁa% Eﬁ&&: Bb%émddreg was

?ééﬁf‘i[?ﬁé%@*‘a‘?ﬁ@%?%?& PR A e el o Sefied PHEIFSR (¥oan”

water, theewad lagculpian reastian chamberB) satssiatodr Byt senseatimechambes(C.nt er f ace
in the fidse paﬁtmfrthd: nmrteﬂa;nhe-lshz(;@)d tubs (Budssthabitam of tht firbiesepasitionon of

t he openi ggarbert(09 psdd with al dhahh& (B),vohhicB 8REH S EAOrsE B?e@%%&hé Ghot 1. €.
B e o R G A S
separatio é}pe(ugg 1p %Séé?PqubCftWeél(génwmébéfrSf‘dé’@rt@‘éélé"(?fteénd when

t he dreg- O@nee$hapml dutfea oe extentdf éntbithe tintsepaphthieoirst heprvation Ganbeargfdd, t he

first dre@segtosneth iFid.0). tTe seanel (Sppay ahl@’énﬁfgaﬁbﬂ{e tddondeepaased and the

clean wat @ﬁan'l‘t%f"r s@ﬁch@?% otnh:g ?A\%f’t@d%flggh &ﬁl?igg &Séxtgi(fsQH&)nthgr ed into
i

t he second,separation c er separation
to obt ai nnffﬁécp R acqng a3 PaRats chﬁ’(?ilrb ’h@g t@é g néeC CHhAE er t he

changes ofliseles tt@be JOais sey abthetupper pars of thetseponst sepatationohdmbhe(dper at i on
condi t i onk suehcass,tthaphaatel (&) dr, opdnigoin ﬂhelxecéﬁdeedpafhtmt(ﬂ]))t\hlﬂch

Ij Ir ggcwa ?te é;)&éhd%l lﬁfdt fﬂeﬁﬁi\ﬁggo@g&gé Alpdf AShe @9&’&‘1&5‘& Eﬂaam?f chz%ﬁ&e [?" af' ?B;

the obtain 32‘532@5% % c‘tofmaﬁg%f Wbtbqg?ﬂ %aﬂ ‘ﬁﬂe garglﬂg té‘l%g S19b8Y wat er

quality. WQ{IZ&&Eﬁ tPiaélﬁ ané{?é verieak plapg &9 Biereage g&-%"tﬁé?e betpgemerdhother. t he

second separation chanber, the consunption of the process water caused by

di schar gi 69| tzh@hﬁﬁﬁ@mfldy&g of@nafll SRlet pHIAY scPEa (12 s&et in (ReseBhE"
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zone (13) are set in the first separation chamber (C) to enhance the sedimentation

of fine particles so as to ensure the sedimentation effect and clarification efficiency

of the clarification basin. A supernatant over-flow well is set at the upper part of

the separation chamber (C). The tilt angle of the tube wall of the inverted

cone-shaped tube (3) is about 30° to 60°, for example about 45°. The internal tube



-1 7/22- What is clained is: 1. A sewage treatnent apparatus, conprising: a
primary stage for treating a sewage feed to obtain a first water effluent,
and a secondary stage for treating the first water effluent to obtain a
second water effluent, wherein the seG dary stage conprises a m xing
device for m xing the flrst water ef f] &znt vvith a flocculation agent to
obtain the first water e ontalnln ulat nagent and a
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chamber (C) rised, the ﬁrst dreg entered into the second separation chamber (D)
increased while the clean water decreased; and when the dreg-water interface in
the first separation chamber (C) dropped, the first dreg entered into the second
separation chamber (D) decreased and the clean water increased. Both the clean
water and the first dreg entered into the second separation chamber (D) were
subjected to dreg-water separation to obtain the second clean water and the second
dreg. Hence, whatever the changes of the water quality of the first water effluent
and the operation conditions such as temperature were, it could be treated with the
flocculation clarification apparatus as shown in Fig.3. Sicne sufficient dreg-water
separation was performed in the second separation chamber (D), the obtain second
clean water had not only high yeild but also good water quality. In addition, due
the sufficient dreg-water separation in the second separation chamber, the
consumption of the process water caused by discharging the second dreg was also




-18/22- chanber, preferably, the first dreg returning channels are al so
used as the only channels allowi ng the m xed |iquor of dreg and water in
the flocculation reaction chanber enter into the first separation chamber.
5. The sewage treatnment apparatus accor ing to any one of the preceding

cl ai ns, mherein the first separation'éﬁ nber and the second separation
chanber are ed to allowthe first part of the first dreg enter into
t he second ph a% CoMatEheRnient %E%?ecﬁ?‘;éﬁgyw%ﬂf’@é‘t"e IyJeBt erably, the first
separation chanber is |ocated above the second separation chanber and the
first sepqo4it il fbambaiveaion id@essaban digepandbioex E@J@bﬁu‘[ #RAR6@dite same

outer wal Iy, eL@tooE'}ﬁ%ﬁﬁg"gﬁa%eﬁ{ﬁ?EW is PR ea%o%&fsgr tﬁgnb%aymaﬂgoof the

precedlng % secon I's a
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cl ai ms, whesm of thberdsbtdaudraionon reacti on chanber conprises: a first
floccul ation reaction chanber and a second floccul ation reaction chanber,
wherein the first flocculation reaction chanber is disposed to allow the
entrance and fl occul ation reaction of the raw sewage contai ni ng

floccul ation agent and the first part of the m xed |liquor of the second
floccul ation reaction chanber to formthe m xed |iquor of the first
floccul ati on reaction chanber, the second floccul ati on reaction chanber is
di sposed to allow the entrance and fl occul ati on reaction of the m xed

| i quor of the first flocculation reaction chanber and optional a second
part of the first dreg to formthe m xed liquor of the second floccul ation
reacti on chanber, and the second part of the m xed |iquor of the second
floccul ation reaction chanber as a m xed |iquor of dreg and water enters
into the first separation chanber. 8. The sewage treatnent apparatus
according to claim7, wherein the first flocculation reaction chanber is a
wat er ejector, wherein the water ejector conprises a nozzle and a throat to
al l ow the sewage containing floccul ation agent and the first part of the
m xed | iquor of the second floccul ation reaction chanber enter and be

m xed, and a reaction chanber to allow floccul ation reaction. 9. The
sewage treatnent apparatus according to claim8, wherein the water ejector
further conprises a device for regulating the space between the nozzle and
the throat so as to control the flowrate of the first part of the m xed

|l i quor fromthe second floccul ati on reaction chanber. 10. The sewage
treatment apparatus according to claim9, wherein the first flocculation
reaction chanber is a rotational flow generator, wherein the rotationa

fl ow generator conprises a tangential inlet allow ng the sewage contai ni ng
floccul ation agent enter and generate rotational flow, an opening to allow
the first



-19/22- part of the m xed |liquor of the second floccul ation reaction
chanber enter, and a reaction chanber allow ng floccul ation reaction occur,
wherein the tangential inlet and the opening are disposed to allow the
sewage containing flocculation agent ﬁ; the first part of the mxed Iiquor
of the second flocculation reaction ¢ m x and perform floccul ation
reaction |‘§ t he {ota Lonal flow generator. 11 The sewage treat nent

appar at us "4Bid5 §139eE H cl ai m 10, wherein the rotational flow gener at or
further conprises a device for regulating the size of the opening so as to

control tHheAfdedtige ateatn@int b ugparﬁ‘duﬁ sdo shng)fa privBaryi sk for Gingdd sdgpesecond
floccul at 'fQéH & sfa T - efftdent, Afd %eé@%aﬁda&%] AL (RRRAL Thtdigocor i nd

to any one one or..nore packi ng
ot or L ar - Srer Settef s obfin & S?qoa@cmef SIS THEETR (e RPN IZRY/SAES: he

second fl @@m@rlé@s diixEwcdevaer Eanixéng theafirstveteresiigentt wish tanBegculgsivar at us
accor di ng agentatyy obren othe cfisst n®atér kZfluanecartainiige flgucwetivangengrendsat in the

1; Ih ;fé e: I 0%%@151!1&{‘ cfa‘?ﬁi%ﬁ&g deﬁagb@g ﬁawggfloﬁfa&gagggc%%ﬁ debRe 55%5 rgﬁ;f 'rrgn
et er Reaifarl FRH5n hERHEF ﬁ@%W%%a{% ReaBEE R e RO bedeion ot 1o
second fl é‘&ecﬂlfsét"’a@ﬁe Qntammg Terallafionaagent odefmenmixgd et abdgecor di ng

to any onendfwaté¢raprfist7sepdratingarhaimbet hBowinpothd enepacabnd sepznatidmes! ihe
di sposed hfix¢tPLgher dredreWahfSvatdr BémIBO oSN RABRET clhbdrhe obeaRAd

Al ﬁghsater PR 2% P 40 8§ e e oo
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obtain a second part of the second water effluent and a second dreg.

2. The sewage treatment apparatus according to claim 1, wherein the flocculation
clarification device further comprises: one or more first dreg discharging channels
fluidly communicating the first separation chamber and the second separation
chamber to allow the entrance of a first part of the first dreg into the second
separation chamber, and one or more first dreg returning channels fluidly
communicating the first separation chamber and the flocculation reaction chamber
to allow the entrance of a second part of the first dreg into the flocculation reaction
chamber, wherein in the first separation chamber, the inlet of the first dreg
discharging channels is at a position higher than the inlet of the first dreg returning
channels.

3. The sewage treatment apparatus according to claim 2, wherein the second
separation chamber has one or more channels for discharging a second part of the
second water effluent so as to allow the second part of the second water effluent
being discharged from the second separation chamber, the relative position
between the inlet of the channels for discharging the second part of the second
water effluent and the outlet of the first dreg discharging channels in the second
separation chamber is disposed so that the suspended solids in the first part of the
first dreg are subjected to sufficient sedimentation to obtain the second part of the
second water effluent that substantially does not contain suspended solids,
preferably, the inlet of the channels for discharging the second part of the second
water effluent and the outlet of the first dreg discharging channels are arranged in
staggered manner on a horizontal plane and/or vertical plane and/or a baffle board
is set between the inlet of the channels for discharging the second part of the
second water eftluent and the outlet of the first dreg discharging channels.

4. The sewage treatment apparatus according to claim 2 or 3, wherein the first
dreg returning channels are also used as channels allowing the mixed liquor of
dreg and water in the flocculation reaction chamber enter into the first separation



16. The sewage treatnent apparatus according to any one of clainms 7-15,
wherein the first floccul ation reaction chanber and the second floccul ati on
reaction chanber independently have a cross section in round shape or

pol ygonal shape, such as trigon, tetrg?zig pent agon, hexagon, heptagon, or
octagon, preferably the first floccul on reaction chanber has a cross
section in.,ro nd sh he second fl occul ati on reacti pn chanber has a
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and t he fﬁm%waéﬁoﬁrﬁ@ﬁtlamﬂm §s¢parst1@lm shosber.t o have a sedinentation time
of 0.8-6h, preferably 1-4h, nore preferably 1-3h.

8. The sewage treatment apparatus according to claim 7, wherein the first
flocculation reaction chamber is a water ejector, wherein the water ejector
comprises a nozzle and a throat to allow the sewage containing flocculation agent
and the first part of the mixed liquor of the second flocculation reaction chamber
enter and be mixed, and a reaction chamber to allow flocculation reaction.

9. The sewage treatment apparatus according to claim 8, wherein the water ejector
further comprises a device for regulating the space between the nozzle and the
throat so as to control the flow rate of the first part of the mixed liquor from the
second flocculation reaction chamber.

10. The sewage treatment apparatus according to claim 9, wherein the first
flocculation reaction chamber is a rotational flow generator, wherein the rotational
flow generator comprises a tangential inlet allowing the sewage containing
flocculation agent enter and generate rotational flow, an opening to allow the first



21. The sewage treatnent apparatus according to any one of clainms 19-20,
wherein the first aeration basin and the first sedinentation basin are

di sposed so that the ratio of the aeration tine to the sedinentation tine
is 1:0.5to0 1:6, preferably 1:1 to 1:_?9,/2 more preferably 1:1.5 to 1:2, nost
preferably 1:2. 22. The sewage treatment apparatus according to any one of

clains 19- 21 erein.the treat nment | n. s a device abl e of
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sewage treatment apparatus according to any one of clains 19-21, wherein
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second aeration basin to obtain the first water effluent and the second
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aeration KB3MReand/ or the second mxed | i quor fromthe second sedi nentation
basin and enter the second aeration basin. 25. The sewage treatnent
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stage. chamber.

15. The sewage treatment apparatus according to any one of claims 7-14, wherein
the second separation chamber is disposed to locate below the first separation
chamber and the second flocculation reaction chamber, preferably the top of the
second separation chamber is used as the bottom of the second flocculation
reaction chamber and the first separation chamber.

16. The sewage treatment apparatus according to any one of claims 7-15, wherein
the first flocculation reaction chamber and the second flocculation reaction
chamber independently have a cross section in round shape or polygonal shape,
such as trigon, tetragon, pentagon, hexagon, heptagon, or octagon, preferably the
first flocculation reaction chamber has a cross section in round shape, and the
second flocculation reaction chamber has a cross section in round shape or square
shape.

17. The sewage treatment apparatus according to any one of the preceding claims,
wherein one or more inclined pipe zones and/or inclined plate zones are set in the
first separation chamber and/or the second separation chamber.

18. The sewage treatment apparatus according to any one of the preceding claims,
wherein the primary stage is a device capable of performing sewage biotreatment



27. The sewage treatnent apparatus according to any one of the preceding
clains, wherein the first stage and the second stage are di sposed so that
the first stage surrounds at |east part of the second stage. 28. The
sewage treatnent apparatus accordi ng_%ogzzgny one of the preceding clains,
wherein the horizontal projection of € first stage is present in a first

ol ygon sh the projection of the second.stage is present _in a second
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gravity. section, the pretreatment section comprises a first aeration basin and a first
sedimentation basin, wherein the first aeration basin is disposed to allow the
sewage feed mix with a first sludge from the first sedimentation basin, optionally a
second sludge from the treatment section and optionally the second dreg from the
secondary stage at a first end of the first aeration basin to obtain a first mixed
liquor, and allow the aeration of the first mixed liquor to obtain a second mixed
liquor at a second end of the first acration basin; the first sedimentation basin is
disposed to allow the separation of the second mixed liquor from the first aeration
basin to obtain a supernatant and a first sludge, and allow at least part of the first
sludge return to the first end of the first acration basin to have a sludge age of
greater 50 days, preferably greater than 100 days, more preferably greater than 300
days, more preferably greater than 1000 days, more preferably greater than 2000
days, and more preferably greater than 5000 days; and the treatment section is
disposed to allow the sewage biotreatment of the supernatant from the first
sedimentation basin to obtain the first water effluent and a second sludge.

20. The sewage treatment apparatus according to any one of the preceding claims,
wherein the first aeration basin is disposed to have an aeration time of 0.1-4h,
preferably 0.5-2h, more preferably 0.5-1.5h; and the first sedimentation basin is
disposed to have a sedimentation time of 0.8-6h, preferably 1-4h, more preferably
1-3h.

21. The sewage treatment apparatus according to any one of claims 19-20, wherein
the first aeration basin and the first sedimentation basin are disposed so that the
ratio of the aeration time to the sedimentation time is 1:0.5 to 1:6, preferably 1:1 to
1:3, more preferably 1:1.5 to 1:2, most preferably 1:2.

22. The sewage treatment apparatus according to any one of claims 19-21, wherein
the treatment section is a device capable of performing sewage biotreatment of the
sewage feed in a manner according to Wuhrmann process, A/O process,
Bardenpho process, Phoredox process, A*/O process, reversed A%O process, UCT
process, MUCT process, VIP process, OWASA process, JHB process, TNCU
process, Dephanox process, BCFS process, MSBR process, SBR process, AB
process, oxidation ditch process, biomembrane process, moving bed process or a
combination thereof.
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23. The sewage treatment apparatus according to any one of claims 19-21, wherein
the treatment section comprises a second aeration basin and a second
sedimentation basin, the second aeration basin is disposed to allow the aeration
treatment of the supernatant from the first sedimentation to obtain a third mixed
liquor, and the second sedimentation basin is disposed to allow the sedimentation
separation of the third mixed liquor from the second aeration basin to obtain the
first water effluent and the second sludge.

24. The sewage treatment apparatus according to claim 23, wherein the treatment
section further comprises a biologic selection zone, the biologic selection zone is
disposed to allow the supernatant form the first sedimentation basin mix with the
third mixed liquor from the second aeration basin and/or the second mixed liquor
from the second sedimentation basin and enter the second aeration basin.

25. The sewage treatment apparatus according to claim 24, wherein the biologic
selection zone is disposed so that the residence time of the mixture of the
supernatant and the third mixed liquor and/or the second sludge in the biologic
selection zone is 0.1-2 h, preferably 0.2-1 h, more preferably 0.3-0.6 h.

26. The sewage treatment apparatus according to any one of the preceding claims,
wherein the first stage and the second stage are disposed so that at least part of the
second stage is embedded in the internal part of the first stage.

27. The sewage treatment apparatus according to any one of the preceding claims,
wherein the first stage and the second stage are disposed so that the first stage
surrounds at least part of the second stage.

28. The sewage treatment apparatus according to any one of the preceding claims,
wherein the horizontal projection of the first stage is present in a first polygon
shape, the projection of the second stage is present in a second polygon shape, and
the first polygon and the second polygon share at least one edge.

29. The sewage treatment apparatus according to claim 28, wherein the first
polygon and the second polygon constitute a tetragon, preferably a rectangle.

30. The sewage treatment apparatus according to any one of the preceding claims,
wherein the first stage is disposed so that the water level of the sewage feed inlet
of the first stage is located at the highest point of the whole first stage, and the
water level of the first water effluent outlet of the first stage is located at the lowest
point of the whole first stage, so that the sewage feed can flow from the sewage
feed inlet to the first water effluent outlet under the effect of gravity.



