-1- Wastewater pretreatnent nethod and sewage treatnent nethod using the
pretreat nrent nethod The present application clains the priorities of
the foll owi ng patent applications: (1) Chinese patent application
200910249722. X, filed on Decenber 1, 2p09; and (2) Chinese patent
application 201010000737.5, filed on January 15, 2010. The contents of
these patent applications are incorporated into the present application by
ref erence. Technical Field The present invention relates to a
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pretreatment nethod, "especially to a waste pretreatnent net
sludge feed, and a use thereghe pPétregvment ni@hb@ent . Background Art

The present application claims the priorities of the following patent
applications: (1) Chinese patent application 200910249722.X, filed on
December 1, 2009; and (2) Chinese patent application 201010000737.5,
filed on January 15, 2010. The contents of these patent applications are

incorporated into the present application by reference.

Technical Field

The present invention relates to a wastewater pretreatment method and
sewage treatment method using the pretreatment method, especially to a
waste pretreatment method with a sludge feed, and a use thereof for sewage

treatment.

Background Art

Many municipal sewage treatment plants in China are used as disposal
sites of wastewater indirect emission sources, to receive various wastewaters,
in particular industrial wastewaters with increasingly complicated
components. The 2007 Environmental State Report of Zhejiang Province
shows that only 58.8% of 50 municipal sewage treatment plants in normal
operation in the province meet the discharge standards, and the main
pollution factors beyond the standards are ammonia nitrogen and total
phosphorus. The industrial wastewaters without pretreatment usually have a
load of nitrogen and phosphorus exceeding the processing capacity of
sewage plants, interfering the normal operation of sewage treatment devices,
so that the sewage treatment plants become an important source of nitrogen

and phosphorus in water bodies. Hence, wastewater from various sources



Many nuni ci pal sewage treatnent plants in China are used as disposal sites
of wastewater indirect em ssion sources, to receive various wastewaters, in
particul ar industrial wastewaters with increasingly conplicated conponents.
The 2007 Environnental State Report aof,Zhejiang Province shows that only
58. 8% of 50 nunicipal sewage treatnent plants in normal operation in the
provi nce neet the di scharge standards, and the main pollution factors
beyond t he standards are ammoni a nitrogen and total phosphorus. The

i ndust ri alygyagy QLR Beéu&ﬁeaﬁedwoeﬁ{e_%@m@ ?éqaLH%fﬁéﬁt%é 6Iaé’e?w§gé Fl‘%gtrﬂént”' trogen
and phosphorus” exceedi ng the processing capacity orf sewage plants,

i nterferi ndaitoe espeoilly apesnatho infificmev@ffrdnm@dt "N sewapt dsistreanéiat t he
sewage treatnent plants becone an inportant source of nirtrogen and

phosphor uplantswat er bodi es. Hence, wastewater fromvarious sources -2 -
usual ly should be pretreated to neet the requirenments of sewage treatnent
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of sewage feed, nmainly resulted from advanced desi gn an ures in
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nutrients in organisns and i nfluence the renoval effects of nitrogen and

phosphorus. HachdditioheSRany sewage treatment plants usually meet in practical
operation the following problems: (1) insufficient amount of sewage feed,
mainly resulted from advanced design and failures in sanitary sewer system,
which may influence the operation of sewage treatment apparatus; (2)
unstable quality of sewage feed, mainly resulted from draining industrial
wastewater into sanitary sewer system and living habit changes caused by
holidays and seasonal variation, which may form shock load to influence
sewage treatment effects; (3) carbon-source deficiency, as a common
problem of sewage treatment plants, mainly attributed to modern living

habits, which may result in unbalance of nutrients in organisms and

influence the removal effects of nitrogen and phosphorus. Facing these



- 3 - challenges, conventional activated sludge nethods usually have the
foll ow ng drawbacks: (1) | ow bionass concentration in aeration basin; (2)
poor ability in resisting shock load of quality and anobunt of sewage feed;
(3) easy sludge bulking; (4) high yielg of sludge; (5) high cost in
construction and operation, and | arge floor space, etc. Hence, novel
wast ewat er pretreatnent nethods to nmake the pretreated wastewater nore
suitable for biotreatment nethods are still in need. Contents of the
I nventi on challehgesON@oAP@RTdnall RRHPARICHudSY SRROUPLT MiARS Rawasgrvat er
pretreatment nethod, conprising the follow ng steps: (1) introducing a
wast evat erfofle®tng rawbadks: 1l ) dod biongadsi csriceagiadibhoin daationtisasinx(2) th a
first concentrated mxed liquor to obtain a first m xed |iquor; (2)
aer ating tpoer aabigy imresidgtihg ghock loadhaf qeality and smountof s¢wepe fEéd;{B)

ration I n in a second m xed liquor_at.,a second end of the first
Zgr ZE i 8n gggy ,q!utd%eogltﬂﬁing; (4) high yield of slud%e; (5) high cost in construction

and operation, and large floor space, etc.

Hence, novel wastewater pretreatment methods to make the pretreated

wastewater more suitable for biotreatment methods are still in need.

Contents of the Invention

In one aspect, the present invention provides a wastewater pretreatment

method, comprising the following steps:

(1) introducing a wastewater feed into a first end of a first aeration
basin to mix with a first concentrated mixed liquor to obtain a first mixed

liquor;

(2) aerating the first mixed liquor in an aeration section of the first
aeration basin to obtain a second mixed liquor at a second end of the first

aeration basin;

(3) introducing the second mixed liquor to a first sedimentation basin
and subjecting to a sedimentation treatment to obtain a supernatant liquid

and the first concentrated mixed liquor;

(4) discharging the supernatant liquid, and returning at least a part of
the first concentrated mixed liquor to the first end of the first aeration basin
so as 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.



(3) introducing the second m xed liquor to a first sedinentation basin and
subjecting to a sedinentation treatnent to obtain a supernatant |iquid and
the first concentrated m xed |iquor; (4) discharging the supernatant
liquid, and returning at |east a part_gf the first concentrated m xed
liquor to the first end of the first aeration basin so as to have a sl udge
age of greater 50 days, preferably greater than 100 days, nore preferably
greater than 300 days, nore preferably greater than 1000 days, nore

preferably grwﬂ{g}m@ﬁ%cfb%xé,omgdg%%e,pchefa@ﬁ@mtymgfe%ﬁi@n sl 5000

days. - 4 - ually, with the increase of sludge age, the a nt of

residual slisdgeget fedar grd whoden gyReemhwile degséas) thédebstefictiaatngt ther eby
facilitating the inprovenment of environnent and the reduction of operation

cost . improvenant obemdnenmaboaidrthe duttioh o Nwpstativt eostpr et r eat ment
met hod of the present invention, before the wastewater feed is introduced
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embodi mentle Girst B&d WEThe Ve heRitRIn BaJiAETHe WRkkaehtof fadieisPsiasiettedi tovent i on,
the first mxed liquor has a sludge concentration of 2,000 to 30, 000ny/L,

pr ef er abl ya2d 560imentafipNAfzayiient sorthapsafdesadinendatdsld atmould, (@0Qon/df, nore
preferably 3,000 to 7,000ng/L. In sonme cases, the first mxed |iquor has a
ratio of nyastawategusr less| than &.5uliisenpeefesahlydlgsm tras) OGS nlitesd morguor

suspended solid . (MSS) of S than 0.8, preferably less than 0.7, nore
pr ef er abl ?r?fl&éﬂy{%ﬁ tij_ag 063e Titer:

According to some embodiments of the wastewater pretreatment
method of the present invention, the first mixed liquor has a sludge
concentration of 2,000 to 30,000mg/L, preferably 2,500 to 20,000mg/L,
more preferably 3,000 to 10,000mg/L, more preferably 3,000 to 7,000mg/L.
In some cases, the first mixed liquor has a ratio of mixed liquor volatile
suspended solid (MLVSS) to mixed liquor suspended solid (MLSS) of less
than 0.8, preferably less than 0.7, more preferably less than 0.5.

According to some embodiments of the wastewater pretreatment
method of the present invention, the aeration treatment in the first aeration

basin is performed for 0.1-4h, preferably 0.5-2h, more preferably 0.5-1.5h.

According to some embodiments of the wastewater pretreatment
method of the present invention, the sedimentation treatment in the first
sedimentation basin is performed for 0.8-6h, preferably 1-4h, more

preferably 1-3h.

According to some embodiments of the wastewater pretreatment

method of the present invention, the ratio of the time for aeration treatment



Accordi ng to sone enbodi nents of the wastewater pretreatnent nethod of the
present invention, the aeration treatnent in the first aeration basin is
performed for 0.1-4h, preferably 0.5-2h, nore preferably 0.5-1.5h.
According to some enbodi nents of the wastewater pretreatnment nmethod of the
present invention, the sedinentation treatnent in the first sedinentation
basin is perfornmed for 0.8-6h, preferably 1-4h, nore preferably 1-3h. - 5
-- in the first aeration basin to the tinme for sedinmentation treatnent in

the first jgaf et adlafBntRsintd ﬁlel‘éigleS{drosleaizrﬁent%'ﬁ%ke&é’aﬁg')énjt ‘irh th fikst3: MOre

preferably 1:1.5 to 1:2, nost preferably 1:2. ccording to sone _
enbodi mentsedirhehifationasdsémas 6r0.8r et 1 satprefdrabBt hadt®fl :3 hmope §5efdrabRvent i on,
t he chem cal oxygen consunption (COD) of the supernatant is 30-500ng/L,

pr ef er abl y1 :60-@503gNmost prefergblefle2.abl y 80- 150ny/ L. According to sone
enbodi mrents of the wastewater pretreatnment nethod of the present invention,
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products as raw materials, or any suitable tarbon sdurces,
met hanol , 8tbB5@hgAd,. nol asses, etc., and the sludge can be any sl udge
containing activated sludge generated in sewage biotreatnent processes.

According to some embodiments of the wastewater pretreatment
method of the present invention, an organic nutrition and/or a sludge feed
can be also introduced together with the wastewater feed into the first end of
the first aeration basin and mixed with the first concentrated mixed liquor to
obtain the first mixed liquor. The organic nutrition can be a domestic sewage
containing biodegradable organics, an industrial wastewater derived from
agricultural products as raw materials, or any suitable carbon sources, such
as methanol, starches, molasses, etc., and the sludge can be any sludge

containing activated sludge generated in sewage biotreatment processes.

According to some embodiments of the wastewater pretreatment
method of the present invention, the aeration treatment in the step (2) is
performed in a manner of intermittent aeration or continuous aeration. By
controlling aeration rate and aeration time, the COD of the supernatant can
be effectively controlled in a desired range, for example, meeting the water

quality standards of sewage that can be discharged in a municipal sewer.

According to some embodiments of the wastewater pretreatment
method of the present invention, in the step (2), the second mixed liquor has
a dissolved oxygen concentration of 0.1-4mg/L, preferably 1.5-3mg/L, more

preferably 2-3mg/L.



Accordi ng to sone enbodi nents of the wastewater pretreatnent nethod of the
present invention, the aeration treatnent in the step (2) is perforned in a
manner of intermttent aeration or continuous aeration. By controlling
aeration rate and aeration tine, the CgD of the supernatant can be
effectively controlled in a desired range, for exanple, neeting the water
qual ity standards of sewage that can be discharged in a nunicipal sewer.
Accordi ng to sone enbodi nents of the wastewater pretreatnent nethod of the
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facul tative, m croorgani s as dom nant fl oras. According to sone

enbodi mentBIC5PORZIBISHAS A daanag iletasat ment et hod of the present invention,
the first aeration basin and the first sedinentation basin are operated in
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sedimentation basin are operated in plug flow manner.

In another aspect, the present invention further provides a sewage
treatment method, in which the supernatant of the wastewater pretreatment

method is used as sewage feed.

According to some embodiments of the sewage treatment method of
the present invention, the supernatant as sewage feed passes a biologic
regulation zone, a second aeration zone and a second sedimentation zone in
turn to obtain a first water effluent and a second concentrated mixed liquor,
and a first part of the second concentrated mixed liquor returns to the

biologic regulation zone.

According to some embodiments of the sewage treatment method of
the present invention, the second sedimentation zone is operated in a manner
of SBR. In some cases, the ratio of mixed liquor volatile suspended solid
(MLVSS) to mixed liquor suspended solid (MLSS) in SBR basin is less than
0.8, preferably less than 0.7, more preferably less than 0.5.

According to some embodiments of the sewage treatment method of
the present invention, the fluid residence time of the biologic regulation

zone is 0.2-2 h, preferably 0.5-1.5 h, more preferably 0.5-1 h.

According to some embodiments of the sewage treatment method of



Accordi ng to sone enbodi nents of the sewage treatnment nethod of the present
I nvention, the supernatant as sewage feed passes a biologic regulation
zone, a second aeration zone and a second sedi nentation zone in turn to
obtain a first water effluent and a segand concentrated mixed |liquor, and a
first part of the second concentrated m xed liquor returns to the biologic
regul ati on zone. According to sone enbodi nents of the sewage treatnent
met hod of the present invention, the second sedi nentation zone is operated
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suspended solid (MVSS) to m xed |1 quor suspended solid (M.SS) 1 n SBR basin

i s | ess thancls 8,5-drigfpeckbiilyl BSS hhaor® preferably 12 &f erably | ess than 0.5.
Accordi ng to sone enbodi nents of the sewage treatnment nethod of the present
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L8 According to some embodiments of the sewage treatment method of

the present invention, the biologic regulation zone comprises an anaerobic

section and an anoxic section, the supernatant and the first part of the second

concentrated mixed liquor are mixed and pass the anaerobic section to

obtain a third mixed liquor, the third mixed liquor and a first part of a fifth

mixed liquor are mixed and pass the anoxic section to obtain a fourth mixed

liquor, the fourth mixed liquor enters the second aeration zone and is

subjected to aeration treatment to obtain the fifth mixed liquor, the first part

of the fifth mixed liquor returns to the anoxic section, the residual part of the

fifth mixed liquor enters the second sedimentation zone and is separated to

obtain the first water effluent and the second concentrated mixed liquor, and

the first part of the second concentrated mixed liquor returns to the

anaerobic section.

According to some embodiments of the sewage treatment method of
the present invention, the anaerobic section of the biologic regulation zone

has a fluid residence time of 0.1-1.5 h, preferably 0.5-1 h.

According to some embodiments of the sewage treatment method of
the present invention, the ratio of the fluid residence time of the anaerobic
section to the fluid residence time of the anoxic section in the biologic
regulation zone is 1:0.5 to 1:6, preferably 1:1 to 1:3, more preferably 1:1.5
tol:2, most preferably 1:2.



Accordi ng to sone enbodi nents of the sewage treatnment nethod of the present
i nvention, the biologic regulation zone conprises an anaerobi c section and
an anoxi c section, the supernatant and the first part of the second
concentrated m xed |liquor are m xed angl pass the anaerobic section to
obtain a third mxed liquor, the third m xed liquor and a first part of a
fifth mxed liquor are m xed and pass the anoxic section to obtain a fourth
m xed liquor, the fourth m xed |iquor enters the second aeration zone and

i s subjected Kecoediaki @NséheHBOinihIOIRIHE tdRade fidatmbrethdthedsf the
first part of the fifth mxed liquor returns to the anoxic section, the

resi dual phe predent ievdrition) the feulrth imixed léqicarisast hslgipecsuhceattatientatt i on
zone and is separated to obtain the first water effluent and the second
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m xed qutég)r rft rns _to the anaerobic section. According to sone
enbodi ment80814¢ g@wage treatnent nethod of the present invention, the
anaer obi ¢ section of the biologic regulation zone has a fluid residence

time of 0.1- 1A%c8rdiﬁg%e§1<glﬁ€Béefrglt)ﬁdi%qéhts of ttécga&%é;grebgﬁéﬂ%&ﬁ@@%ﬂmm s of

t he sewage treatnment ~net e present 1nven e ratio of the
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of the anoxic section in the biologic regulation zone is 1:0.5 to 1:6,
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- 8 - Accordi ng to sone enbodi nents of the sewage treatnment nethod of
t he preseﬁ@Wﬁgﬁ‘/@?ﬁ -on, the fourth m xed |liquor has a sludge concentration
of 2000-6000ny/ L, preferably 2500-5000ng/L, nore preferably 3000-4000ny/ L.

According to [ . V9 et pr esent
i nvention, t h%e?ﬁds?ﬁgggr%@g% Setrﬁéoélpﬁrﬁgm xed %@?ﬁﬂﬁ%@%@&cﬁﬁ?%pg of 10%
]'E 0 é50% Heehriseht ihveAHohO tHOBYt RIrA bl Yie s8cdiPcdhMtfaéE ntiked NRpRRVAIE
eed.
has a flow rate of 10% to 150%, preferably 50% to 100% relative to the flow

rate of the sewage feed.

According to some embodiments of the sewage treatment method of
the present invention, at least part of the residual part of the second
concentrated mixed liquor returns to the first end of the first aeration basin
of the wastewater pretreatment method. In some cases, all of the second
concentrated mixed liquor, except the first part of the second concentrated
mixed liquor, as a second part of the second concentrated mixed liquor
returns to the first end of the first aeration basin of the wastewater

pretreatment method.

According to some embodiments of the sewage treatment method of
the present invention, the supernatant can also be used as a sewage feed and
subjected to a biotreatment 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



Accordi ng to sone enbodi nents of the sewage treatnment nethod of the present
invention, the first part of the second concentrated m xed |iquor has a
flowrate of 10%to 150% preferably 50%to 100% relative to the flowrate
of the sewage feed. According to_seme enbodi ments of the sewage
treatnment nethod of the present invention, at |east part of the residual
part of the second concentrated m xed liquor returns to the first end of
the first aeration basin of the wastewater pretreatnment nethod. In sone

cases, al lprgtedshA B pERds,conasfibh Aol gm&q bicﬁﬂ&hbraﬁiecﬁwce&sn%b t part
of the second concentrated m xed liquor, as a second part of the second

concent r atbed piocess bir gusmbiationsthecedfheo bbtah thediref wdier Efftudnt agidat i on
basin of the wastewater pretreatnment nethod. According to sone
enbodi mentas optienad residagk studest hesomretised, ofibsthetigie snot theveptional, t he
super nat ant ,ﬁan al so be used as a sewage f?%ﬁgeand subjected to a

bi ot r eat négtiddelcs graternantn e st sadse dist fesaieon masteMhdiepr ocess,
Phor edox %Fo%esst, A2],[0 roc?ss reversed A2/0 process, UCT process, MJCT
process, WP'PYHEEHEE r%ﬂ Br6Reds " 31-M process, TNCU process, Dephanox
process, BCFS process, MSBR process, SBR -9- process, AB process,
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conbi nation thereof, to obtain the first water effluent and an opti onal

resi dual sheipmpsent mventiengcteafirst swatert afiftuieat [syinatdductd tie @ floicomlationesi dual
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i ncudes al um num s ate, ferric tric ferrous su e; and the

latter ingrbsles pohlyakunhhd mied| O4ttete i@@%d@'%@l@/ﬁhﬁﬁiﬁtﬂﬁ, chléridd hanwat er
quality of the second water effluent is furthef inproved by the
f | occul at polyactdaifideadtc ofihe¢ meremeumdlity of the second water effluent is further

improved by the flocculation clarification treatment.

According to some embodiments of the sewage treatment method of
the present invention, at least part, preferably all of the flocculation sludge
returns to the first end of the first aeration basin of the wastewater

pretreatment method.

The inventors of the present invention surprisingly found that the use of
the wastewater pretreatment method can fulfill a long-term stable run
without discharging sludge and sludge accumulation, and the pretreated

wastewater (i.e., the supernatant) is suitable for sewage biotreatment.

The wastewater pretreatment method of the present invention can be
simply combined with various suitable sewage biotreatment processes to
form a new sewage biotreatment method. In particular, the excess sludge

generated in the sewage biotreatment method can be treated and digested by



Accordi ng to sone enbodi nents of the sewage treatnment nethod of the present
i nvention, at l|least part, preferably all of the flocculation sludge returns
to the first end of the first aeration basin of the wastewater pretreatnent
met hod. The inventors of the presqgt_invention surprisingly found that
the use of the wastewater pretreatnment nmethod can fulfill a long-term
stable run wi thout discharging sludge and sl udge accunul ati on, and the
pretreated wastewater (i.e., the supernatant) is suitable for sewage
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i nvention can be sinpl'y conbined with various suitable sewage bi ot r’eat ment

processes th® Wwatdh affhesmts ¢hagethki gtipeaiat@it) priduedd by P&y twastedatert he
excess sludge generated in the sewage biotreatnment nethod can be treated

and di gestpeelrégtment Gaethbd ofdtht wasart ipventi@aismestallyeptesdntoin ndgrglitysent
invention. In_ addition, the water effluent (i.e t he supernatant)_ produced
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present in utrall ih. €., ayj pH val.ue between 6.and 9, especially
bet ween 6?‘98 & Eéﬁa‘é?au%?é 32)'%%82@11’@ @n l?ﬁ)s‘g@@ﬁ@ﬁﬂf’ f‘%rﬁheér?eﬁvé‘ggubj ect ed
to furtheg,: ' toent.. W J ust I n source
concent raltb f%ﬁ%%l%gg@%&g agﬁgéqrﬁ é@o %Pgﬁgﬂg&*ﬁgﬁg S‘H%é%t #jﬁb&ﬂ%ga§h&§5| on

st andar ds 5 \W]lg@e ﬁg)fhr {faventi on
can achi esg{%g%?l%ﬂgggﬁygﬁtﬁégrﬁgﬁlva et ecteeegfr%{iggirynt ﬁ%n%%ﬁéﬂﬁ%@fgy \dt,

subst ant i éid ysevaigddilsiohreaghag dfudge. Bresenﬁsinﬁ;’@ﬁﬁ@ﬁedaﬁ_Oabl!ii%fd'bt icepdl sewage
bi ot reat mrent net hods, the new sewage biotreatnent can significantly reduce
or even f phbspledrusi nemevsl ueffectdislear glee  aomidision! |ofresubstantiagiyochatewage
treatment effects and water effluent quality, having smaller apparatus

occupi ed diseharging sludgest ruct i on cost and runni ng cost as well as higher
capacity of resisting inpact |oad and good operation stability. The

t t t d i t t t hod of
wasteval or pr AL SRk 15! fatudhal "EuRNIBRTERIEN! SRCHCER! THEC ot hod 0

the present invention is also I cula sui tal eform ng vari ous
exi sting Wb%t@éaﬁﬁ@hﬂ%&ﬁ sRRHACaAUS rbQuad BNkl ek Tl KlintideesRidggven
m

fully elimnate sludge discharge.
discharge, and still maintain good sewage treatment effects and water
effluent quality, having smaller apparatus occupied area, less construction
cost and running cost as well as higher capacity of resisting impact load and
good operation stability. The wastewater pretreatment method or the sludge
reduction treatment method of the present invention is also particularly

suitable for reforming various existing sewage biotreatment apparatus to

significantly reduce or even fully eliminate sludge discharge.

In the present invention, the term “wastewater” or “sewage” refers to
any organic contaminants-containing sewage that can be treated by a method
for sewage biotreatment; such sewage includes any suitable industrial
wastewaters, domestic sewages and any combinations thereof, especially
domestic sewages from cities. The sewage can be a sewage in site produced,
a sewage collected from sanitary sewer system, a sewage stored in sewage
basin for a period of time, or a sewage obtained by subjecting a sewage to

‘biological, chemical and/or physical treatments such as fermentation,



In the present invention, the term"wastewater"” or "sewage" refers to any
organi ¢ cont am nants-contai ni ng sewage that can be treated by a nethod for
sewage biotreatnment; such sewage includes any suitable industrial

wast ewat ers, donmestic sewages and any gambi nations thereof, especially
donestic sewages fromcities. The sewage can be a sewage in site produced,
a sewage collected fromsanitary sewer system a sewage stored in sewage
basin for a period of time, or a sewage obtai ned by subjecting a sewage to
bi ol ogi calgej i< al : RIS ey S L on,
aci di c/ basaizccl:(ﬁgg?aag?i% P%@%ﬁ)osi t?%%hg%j ?ﬁﬁgﬂg’ Cgﬁféiﬁ\@&g{ﬁg&g&%ﬁg% ng,
sedi ment atsedimertatibnat filorationg néeritfifigaition), et CAcédseiingi ”g the Owedsatt door
Drai nage Design Codes (GB50014-2006), Section 6.3, paragraph 6.4.5, "the
sand sedi Mrairagcobesignubodes (GBHAYE4-CH06heSaxtmmes Se paragrapld .4.61 Etheper
cubic neter of sewage". In the present invention, the sand sedinentation
amount persaégbieéhmﬁﬂ@tﬂo@f ameay ©f sewrgmrcry boexpressedrint G834 bter pen er,

preferably pnot greater than,0.05 liter, nore preferably . not,. greater than
0. 03 | | t eUbIC MGIEF O SeR{AREZn I e dESEH, IMVRBLIPRr Hho SaldgediMrAeRhment -

refers to o [.R3; Whi t Is ] j e r
converted alﬂ}lcﬁ'([) s§ éa%ic{élgla?\rll\@%grr rﬁ?ﬁg@%gf{}%@%@?@&ﬁ%ﬁ%&ﬁ ﬁliaﬁrl\rgggblgﬁeﬁsm of
m Cr 00T gan&fRablPGRRr SHeRter ttRah 0603160 h@AbLEABE LRI tHap! 0 95y 9en,
such processes cgn begygi virdeecli into aer g&?‘?%i otre:frreng, anaterao (l)?)g

bi ot r eat miitér, et c. According to the state of m croorganisns in water,
aerobi c biotreatnent nethods can be divided into activated sludge process

and bi onenbrape process. The activated sludge pracess is the nost popul ar
process for 3@%@% nEeRt dRvRpten. the mhsswagﬁsblp@eaim%; s&faigetaént ai ni ng

f i b f i i bj of |
e Oreat SRl ORI G SR, SEOREE b T M«
live in theLAChhY Habcds WBstR0Ls g?glrsgﬁ Al ﬁle‘féttlﬁogigsgig%‘ﬁnic??yl Bisiis

foodstuff to galn energy, grow an gate, y puri g sevage. The
basic floxRbrdifg fcthevatli@dost e P rQpassSmbst fd}om%géh, Fugh procdfRs

bi omenbr ane proceéss conpri ses passi ng sewage through a solid packing on

whi ch a brambehliewmediintd asrobaf beltredgeacit ahaerobide biwrddtateng dtot  of

m croor gani sm propagat ed on the bi onenbrane can play the sane role as the

et el e o U I Y A0 SPARS o RS S Ll ot e e

oxi dat i on [ ZAGHOLAAME (dividle? fiflo PESiviiSa rs?&&éeorp'rocésslgnd biomembrane
process. The activated sludge process is the most popular process for sewage
biotreatment, in which air is fed into sewage containing a great amount of
organic substances, after a certain time, bioflocs (activated sludge) are
formed in water. A lot of microorganisms inhabit and live in the activated
sludge and use organic substances in water as foodstuff to gain energy, grow
and propagate, thereby purifying sewage. The basic flow of the activated
sludge process is shown in Fig.1. The biomembrane process comprises
passing sewage through a solid packing on which a biomembrane in form of
sludge is formed, so that a lot of microorganism propagated on the
biomembrane can play the same role as the activated sludge in purifying
sewage. Apparatus suitable for the biomembrane process comprises biofilter,

rotating bio-disc, bio-contact oxidation reactor and fluidized bed bio-reactor.



Anaerobic biotreatnent is a treatnent process by degradi ng organic

contam nants under anaerobic condition using facultative anaerobes and

obl i gat e anaerobes. Apparatus suitable for anaerobic biotreatnment conprises
common di gester tank, anaerobic filter,_anaerobic sludge bed, anaerobic
rotating disc, anaerobic baffled reactor, etc. Si nce sewage contains
various contam nants, several processes are usually conbined for achieve a
desired purification effect. Typically, the processes for sewage

bi ot r eat ment MSIE, bi ' e %%@ ;
(Oxic-Settli ng&%gbel?gb?%?regﬁg@sgﬁsaaﬁ’g%ﬂrng)%?tcﬁrtﬂ% lg?lf g§,t gg t pr%cée%?élsc (such
as anaer okogtdihipfants emdeanageatbic ¢oidtibngusingc facultacivebagactobéacindpr ocess,
up-fl ow anaerobi ¢ sludge bed, sectioned anaerobi c digestion process, etc.),
Wihr mann pbligetssanakirOber. doppmatuBaudabph forpmeestsic oeattwntmoneessss A2/ 0
process, reversed A2/0 process, UCT process, MJCT process, VIP process,
ONASA pr o€68YNON HHZERSE lgBk, pRaerobiedalier, amagrriiexsipdee ed, BERsobicocess,
SBR ( Sequenci.n at ch Rﬁﬂﬁt g C iva;ted Sl udge Process), MSBR process, AB
process, B? 1S HEIFERES a?ﬁ%fﬁl‘%?«& Y 6% 1ter, bio-rotating disc,

bi o- cont act oxidation process, fluidized bio-bed, aerating biofilter, an
any conbi nati gfifeet B@\Fvﬁ%é - containsNvhRBUP T @ARAhiAENseRsTal tfBcEREM argl udge”
refers to any sludge tRat contains activated sludge generated in a sewage
bi ot r eat mestalby eoeasisined hfor aadhised @ddsdiveth purdicatibhoefféctt rBpivallyy thegani sis
in sewage, mainly conprises water and various m croorgani sns such as

aer obi ¢ batecaspes famsewags bidieeatment camprisec ab aampleh aastivated shelggel | as
fungi, alga, prot a, efrc i th the acclimtization and environnent al
change, t RESGFER S0SAN QKiScS gihngracsp &) FrOSEinganeroBIc AUAGEaRmE Ut

anvi FonnoRtocAadh Rafihy % BREr e blafierC afhiEbic FoBERRE B R s of
A ; ; of “SElieg S HE E
et Tvat edo oo o i A T R e el b A B hictr

resi dual gfdds¥idheproddsdestc NRI WihrfRHR! ippb&&ksM A7QO _%s%@&%nﬁﬁber), a
sludge from a secondary sedimentati on process of a bi omenbrane process

(al so cal prateas, Phoredox yrgessseANOy proogss| siewgrsddc ATOuprduesseiEEne), a
sludge fromprimary settling basin of a sewage treatnment plant (also called
as pri mar prassds, AT qrrrogesa:g&IPrrpmﬂaﬁs,c&NbgA&SAngrmis,d apiiocssand

(al 50 car RO Bracess 1hahasmsaRecess. (i Lcrer oty SR 4SSN EHER.
hem cal di tatl. j I | l.ed j cal sl ud tc. A di
[0 the st RAeCFn ARt Efledebfs BrskBar caTSRR Brafisos Ap Sibmgss
concent r ap SILTBRHE TiBbex Sty o Fofltel; bidROEPRRCIS, Whloct o ¢

The sl udgexidatibRerBtese Muid P48 BibBeds abr{tMABMAE, 8 ahfecahbiRtidhydge or a
conbi nation thereof, especially a residual sludge having a water content of

at | east @@¥eofpreferably at |east 95% nore preferably at |east 97% and
preferably a fresh sl udge. In the present invention, the term"m xed
| i quor™ refer

0 a mxture forne i th the,abpve.sl ydge an ter, and is
as called as 17 HFeéeB# 1LY GTHHEL A8 rsr]uége " r’f?f?é%lL%Pi%f%lSﬂ}f%%sﬁ@ﬂge and
wat er". Syl e.m | r gQo | I e , d
especi al l%ﬂrﬁ%@sﬂq)@@?ﬁ%glﬂ%&%ﬁ%@g I %dgé%%&%tﬂ?ﬁ 8@?‘3%3@"#%?@& on
during aej@fy dicmgntepid C r m i quor
advant agg%cﬁs}}la?é%gégggégl iﬁggae ﬂ\?odl ggnertﬁiéﬁdgﬁﬁi g\%/?a hgﬂ%ﬁ qgls %l%v\ylags, \/{E?{:ﬁ%& refers
to the vodamprioesupatesl ad vagicals asictomiadiseldidaehsad i gbrabicebad@, nL of
the m xed liquor stands in a 1000nmL vol unetric cylinder for 30 mnutes, the
uni t t herawlerolsicrhdogdria end fabtaltative batteriayas Skl ahdungi, adige frokddaag occurs
dur i

uring etc. With the acclimatization and environmental change, the various

microorganism floras in sewage also change in amount and proportion and

even gene mutation in order to adapt survivable environment. According to



- 14 - aeration, for exanple, SVI30 can be |less than 200 ni/g, 150 ni/g,
100 m./g, or 50 ni/g. In the present invention, the term"concentrated
m xed liquor” refers to a mxed liquor that has an el evated concentrati on
of sludge and is obtained by separating-the above mxed |iquor to renove at
| east part of water. In sone cases, the term"concentrated m xed |liquor"” is
al so called as sludge, for exanple, "first concentrated m xed |iquor" may
al so be called as "first sludge". The "separating" step can be achi eved by

sedi ment atth@Rouf@RIJT fewddles Ofhe dxdniplRs idfTiewdloes cbiprit®: 6a38d& from a
sedi nentation, sludge ina m xed |iquor subsides downward to generate a

super nat antcatiddrisedpperitapiontiaein of ahhetivareldslLige proand (alsoaatledtasat ed
m xed liquor with an el evated sludge concentration at the |ower portion of

t he m xed eicgssoor residsairsludgsest rehdudloastivased tsludgeysadiddy ¢dmprsimgent r at ed
m xed liquor is 5 to 85% (such as: 5 to 10% 10 to 15% 15 to 20% 20 to
25% 25 t&NISH0QRTEanIses Imuh veaicrle aoskidge {remysy, seeondarysspgimentagionsy, 55
to 60% 65 to 70% 7B.to 7%‘V 75 to 80% 80 ﬁo 8599 of. the,total .r’iixed
liquor.  Progess; o apPlamembranse RS (@ called a5 hume inden: mainly Ldge
anount" or,." ration” I e c .
suspended cggﬁrgsgﬂ g rﬁfé g%gﬁbgﬁé}%&s@%g&e%% e %ﬁ%@rﬁ%&ogﬁgﬁ%b%@
concent r atygdy B8k ltidudent :Ia%rﬁe(gﬁcf‘balléd‘%s @By %edﬁﬂérﬂﬁpeﬁdslﬁeégé,ds

mai nly conprise organisns of organic solid substdnces (I ncluding

bi odegr adaidialyacdnpeitily cobidr egabics andanictostpasiansp) sludgeshom aases,

sl udge content can also be expressed as the total anount of M.SS (m xed

| i quor sugpaerdbic saistaysiter wheatthent pedass dalsbechlbsl dsridigastiongslodge lardge
concentration", referrin o the total weight of activated sludge solid
(ng/ L) i nTREre,siudgedl & c{ﬂe treE @ sheanical Sedimentadenthasin (algp called 15 -

chemical sludge), etc. According to the stages in which sludge is generated,
the examples of sludge comprises: raw sludge or fresh sludge (i.e., untreated
sludge), concentrated sludge, digested sludge, dewatered sludge, dry sludge,
etc. The sludge in the present invention can be any one of the above sludge
or a combination thereof, especially a residual sludge having a water content
of at least 90%, preferably at least 95%, more preferably at least 97%, and
preferably a fresh sludge.

In the present invention, the term “mixed liquor” refers to a mixture
formed with the above sludge and water, and is as called as “mixture of
sludge and water” or “mixed liquor of sludge and water”. Suitable mixed
liquor has a good sedimentation property, and especially has not a
phenomenon of sludge bulking or sludge floatation during aeration and
sedimentation procedures. In general, a mixed liquor advantageously has a
sludge volume index (SVI, such as SVI3;, which refers to the volume
occupied by 1 g of activated sludge solid after 1000 mL of the mixed liquor
stands in a 1000mL volumetric cylinder for 30 minutes, the unit thereof is

mL/g) less than the minimum SVI that sludge bulking occurs during



In the present invention, the term"sludge age" refers to an average
residence tine of activated sludge, usually expressed as SRT. The fornul a
for calculating SRT is: (effective volune of aeration basin * sl udge
concentration of mxed liquor in aeratjjan basin) / (volunme of discharged
sl udge per unit of time * sludge concentration of discharged sludge). In
general, it is a nethod for selecting m croorgani smspecies in activated
sl udge system by controlling sludge age. |f a m croorgani smspecies has a

gener at i OmepMedie fRNSRIMPRABYNE GnUPgeegIthat Jant in\La/g,eCls%)' Hﬁgfg SRk em the
m croorganismw |l be rehoved wth the discharged residual sludge before
the m cr oanbAnicedOpmddgces the next generation of mcroorganism and thus
the m croorgani smcan never be nmultiplied in the system On the contrary,

if a mcroorgani smspecies has a generation cycle shorter than the sludge
age of actival®SPIRSGRt LYenERpn, fh?et%%rmﬁﬁ’ﬁ% WWJ EﬂBGDc@fﬁﬁetonext
generatio fo the m.groorgani smjs renpved w t.he discharged residual
sl udge, a%d‘“b“?’ﬁ?i ﬁﬂng Hilaér r ﬁ{ég ﬁgcdaﬂogi?g\%e\%@ni # %lHégS@Hdvlét@Hg&eﬁldge
system a L4 Rhi used[; r ' |y
determ ne%slhgélpaaghe@ ntclﬁ Icf1rlﬁl: (;%(r%ggre gé‘m smlsltllﬂér t§ ﬁ\g%gg)t‘%evgtﬁeegﬁgmgg?g%éi%h In
general , optRUSEEESC tHey RirRfl “sbniEtafratsd PRikeatlidubrdas Mo Thilb@hsadddget abol i sm
of organi c contam nants but has poor aggl onmeration and sedi mentatfon
properti edor ekamplegri‘fast canténtedted mixedgéque vmeak dlpo deceatiualag i Ginstand

nmet abol i sm of organi ¢ _contam nants but has good aggl oneration properties.

In the prébilge”i n¥bat i“saparatisgt estap’ osgiyehe s aghieyiedg hyr esedivrantatiotess”

f t ' t tact with i xed, |iquor,
copeci al | §OBTRGERG HRAR St gRy Ger CbMeGmI Qb TIdgEhn adhaRH) o
e roat ment Tofigf sTbiAgs, doitarg! b HrRleCh SUbimRIER e peper RS ¥ 19

E an t . S . | »
e Soal | o bilkpd IfARor A AL AREnttald Billd oo Wik - BlevakA BhBee! { C80
m xed |i quencerRfRM af the m’Wé‘IeP@fﬁ(ﬂg ofithe tnhlcduifudt. tlh MO*UIed-hent ai ni ng

gas. Usually, aerobic treatnent is a typical "oxygen-supplying treatnent”.

| n gener alowerepattion tseehasrint comenbetqbnfiredtiduondes targs%uistieblas: 5
conditions in any suitable manners, for exanple, under a condition such as

nor mal pr &540%e 100esk 3%0y &5 e 293020 ta 3d%, 28nteetous e to 36%.035 tn §6%,
tenperature in ner ch as ai rbl ast ration,_ mechani cal aeration, jet
aeration ﬂﬁ tq %ﬂ?’ﬁglt@ %\91' EQ t@tﬁgr%agg é@r@ﬁ?oﬁS HasiGyo, A@rtaii5m, dviten,
fluidized d,oMOVJ b 0 nbr a etc. Aeration basin is preferably
used for %@at&o&ﬂ.g%boiﬂﬁg’ﬁ@n&%gﬂg‘&%nt ai ni ng gases can be used for
aeration, and air is preferably used for aeration. During oxygen-supplying
treatment, the mbgﬁeﬁmdn@wmﬂ theneentshidgercontemi”x eslutlz8 uaiowdan ope
gradual |y elevated to a desired level. The tine for oxygen-supplying

t r eat nent “dsdgé concentriicsr nisvadlyefedsaorthe eontan dfi suspefdeceolidsadal i quor

in an oxyaﬁa-suppl ying treatnent device or the tine that the m xed |iquor
contact s 8e Hlyysevagg ohe mwkrrhiigyor tarea sopgentratad: mineddiquor. fed in the

e e T A 0 b ™
i nhi bit - L.pi:yh t ] i " | G-

e VSR80 AOIGDM s AT B oottt a1,
not to Co(ﬂtr%ﬁﬁfc wﬁslﬂarfé%s?%gfd?ﬁé‘éﬁ&@é @ll{&%@@(ﬁl’ceﬁf‘&’é‘ﬂ ﬁlsbrl?@kgﬁ&%%?%sebe

realized i any manner that can essént |y avoid the cont en an

oxygen- cahtaioringnoast afiMa S Xefixdd digaor shepertdedTRolids)anRehich fkr4gs ment can
be realized by stoppidr:g aeration and an optional degassing step. In the

present idalledtasotimizednliqadr Isiufger coscestibition!’e defearing tarthgitotal rveeighent as

long as there essentially is not dissolved oxygen, e.g.,_ when dissolved
oxygen | é}i@ctl@tq:d?@}[é}dgeh%ﬂlcb(mg@p)_;n one unit vo ugme of thg mixed liquor in

aeration basin.



-17- whether nitrate nitrogen exists or not. That is, the anoxic treatnent
of the present invention can be perforned under anoxic conditions (in the
presence of nitrate nitrogen and the absence of dissol ved oxygen) or
anaerobic conditions (in the absence gfs nitrate nitrogen and dissol ved
oxygen) as nentioned in the prior art. In sone cases, wth the escape of
oxygen-cont ai ni ng gas and the consunption of dissolved oxygen, the
concentration of dissolved oxygen gradually decreases to a desired val ue,

such as about IIQ’EHé;prebéklltpﬁfv?ehﬁHharthe Mi‘fsil%dﬁhgfg mff;e@glteeaﬂ &9btARd by

st oppi ng aeration and allow ng the mi xed owin a

sedi ment atresidehastime Sfiacabhedsgldigeniatalgnehnsksedan SRT. ahwfosainkal fl ow
basin, vertical flow basin or radial flow basin. The tine for anoxic

t r eat nent fosuedleylatingd SR nisng@fiegtiveevokinent oD racratien obasinx&d shidgeor i n an
anoxi c treatnent device. In general, during anoxic treatnent, the growth of
anaer obes CORECHtERINT o Mdxest 3@#@ ne aeratinnabasé) / Wiplumeaerfodisshargs

i nhi bi ted. The i nventors pof the present inventi.on surprisingly found
hat dur + Sdza B sd BT e ohids Rongmanssy ke srryesl e dndnt o
concentra hxed:|i g tarn -the fi of. i rst. aeration
basi n, thg%gFIl?&ggtdégnguﬁf&?é]&ttﬁé $e|1§<§{ngn?%gé (Fréaﬁgﬂl Ss[pleHygn&] ﬁ?ﬁ?’ﬁ‘fdat a

rel ativel b [ ' W)

pr ef er abl él%o%i%%rﬁ;,@? C?ﬁgog/aﬁg%sgwa gré%e;' g?%g%wn@%?gér%tk%g%ﬁegféésﬂégg?esent

i nvent i on geagrasioabtycle dongar than! e Gliddmpé Oifitiveiedicslatge Rgsemidge under a
condition of continuously |oading wastewater feed, so that the di schar ge of
sl udge i snaktonrganisth wHlnoe rembeedwesitlethe eisghasgadeatsidue] shedpo betidret he

present invention is a sludge reduction treatnent nethod. In addition, the
i nvent or s thf MigroOrgamism pipduges Hrg nexir ganesatign pf nyigreprganisnb e thasst ewat er

contains high.levels .of carbon, nitr n and phosphorus and the first
concent raﬂé%%%?é’&g‘fma’@o?aq geverfe m@@fhﬁf%ﬂ% 4 &én © G Yntlent s of
carbon, njt r | n . Shi | intain at a
ol ati vel 3 TSR BRI 4, BeheldBHASIERS sPkeC APE ShulBodid: " he
resent i gyesd LOniFdeant af Edr% g n i gen and
Bhosphorug? %tiﬁ%(?ﬂsggtag%e%%% fn%h?egﬁt%gé%lﬁgn{s eorllgsl,) t dg'gi ﬁ}\llé;nlééo)ér%s of the
present i pegdration bbidik siremicesenmitihalis t Renyest ewithethdr giscleapgnt

met hod of the present invention can run for a long termw thout discharging
sl udge areesadual sludge, and thus the microorganism can survive in the activated
sludge system, and be multiplied and used for sewage treatment. SRT
directly determine the age of microorganisms in the activated sludge system.
In general, a young activated sludge is potent in decomposition and
metabolism of organic contaminants but has poor agglomeration and
sedimentation properties, while an old activated sludge is week in

decomposition and metabolism of organic contaminants but has good

agglomeration properties.

In the present invention, the term  “oxygen-supplying
treatment/process” refers to a process allowing oxygen to contact with a
mixed liquor, especially a process allowing an oxygen-containing gas (such
as air) to contact with a mixed liquor. In the present invention,

“oxygen-supplying treatment” can be realized by any methods that allow an



fol | ows. Firstly, since the wastewater contains nutritions and the
nutrition concentration in the supernatant decreases, and the sl udge
concentration of the m xed |iquor during stable running does not
continuously increase but keeps at a_higgh level stably, it can be deened
that the organismfloras in the mxed l'iquor is of a balanced state of
digestion and growh, i.e., the newy increased anount of sludge (including
t he amount of sludge of the wastewater feed and the anount of sl udge

i ncreased : i i j: i Ny ed
oount of Y g3hQitalBindLAAH Sabfwiiis MoK ok ARfhJITLEH 1

dynani cal Irgalbaddabgefdeding! 8n B gehalonidiaies io8s iato ﬂoﬂﬁh%idicﬁ@ﬁ@‘IHWi@l amount
of sl udge. In the wastewater pretreatnent nmethod of the presen

i nvent i onmixied loproreetpeaidlnbyherming mixddibifroowitnie sxy gen-eenthismigar ged
supernatant is of a relatively high level thereby advantageously
restricti B§st Heuphlopegebicdreasment Isatynical  Ba@esriupplyiagueeaimenty.dan demand

oo s L SEnetaloAurhBis el AR 4 RTahun ST SROR R CRRAIhS Bl y hi gh
_ : on. ! : f Yo

forms & baterugder BRREReS s RE: Rifieo T St Elbalitel HhhoptchePif and

pr ogr amme r@s%hke,%sﬁw@gr&rsa?éyréaﬁl te¥pdiatire, I&?‘ort}ﬂgggégﬁ%ﬁtﬁ?e i oS! udge

is propagated in-a large amount and digested 1n a la unt at the sane

tine. mahrrddiuchons aifblabe ashgicvamechaiiesl aafdiRi, jPethegiioh inha present
i nvention, the sludge alternatively and repeatedly experiences

oxygen- suppitgbleglavieasndnts aachtmmobasing acratior mlitchwiiuidizEd didd, hadwiagt he
propagati on of zooglea and inproves sedinentation rate and clarifying
ef fects ogeélqrd@ém eectcr Hecratien dwstrets praferabdy msad festassationnAayhi eve a

relatively hi,gh sludge concentrati on wi t hout sl udge bul ki ng. ..
gultabqle oxyggn-con alning gases can tt])e use fccl)%1 aeration, gand air is

preferably used for aeration. During oxygen-supplying treatment, the
dissolved oxygen concentration in mixed liquor can be gradually elevated to
a desired level. The time for oxygen-supplying treatment usually is
determined by the retention time of the mixed liquor in an oxygen-supplying
treatment device or the time that the mixed liquor contacts with oxygen and
the amount of the oxygen-containing gas fed in the mixed liquor. Usually,
during the oxygen-supplying treatment, the growth of aerobes and

facultative organism is enhanced, while anaerobes are inhibited.

In the present invention, the term “anoxic treatment/process” refers to a
process allowing a mixed liquor essentially not to contact with an
oxygen-containing gas. Anoxic treatment can be realized in any manner that
can essentially avoid the contact between an oxygen-containing gas and a
mixed liquor. For example, anoxic treatment can be realized by stopping
aeration and an optional degassing step. In the present invention, a mixed
liquor is subjected to an anoxic treatment as long as there essentially is not

dissolved oxygen, e.g., when dissolved oxygen level is lower than 0.1mg/L,



Further, since the nost or even all of the first concentrated m xed |iquor
returns to the step (1), the sludge age is relatively long (e.g., several
nont hs, years or even |longer). Hence, the m croorgani sns, which have a
relatively slow propagation rate and_ggn di gest those usually

non- bi odegr adabl e substances, can grow and enhance the deconposition
ability of sludge. In the neantine, both bi odegradable and usually

non- bi odegr adabl e substances (i ncluding dead organisns) in the mxed |iquor

pass thr Oliﬁl*ﬂetﬁéﬁ’ﬂ%atﬁ%%logeﬂ%)&&@aéﬁﬁ@ﬂ B i@ Gn ﬁi%%gaﬁseﬂtrbdﬁsg&uence

under conditions of hig udge concentration and thus are rapi

di gest ed, presdntabva@nimpatbe performednenderaporic toridifioas (mNthemiesaier us are
converted into soluble organics that can be discharged with the supernatant

or into vaelfanittate snitstgencesdt thet abseragee ofudissolved! oxggen) on aneerebict ewat er
pretreatment pethod of the present jnvention, the sludge in the m xed

| i quor ha$oggBPnsetinmihn abserceyodprittaje Qritrogen mgbwogmmy(g@uy\, rasas
aeration rat e% and can_degrade various organic subst.&ncg%s(i ncl udi ng dead
or gani snm) TRt (H’reﬁ Wt ethes oPRIgY o 8ty h IR o SOBE ofasase Bl sHisst &Tf@ps, t hat

the 1l orad SEBegiRoI el RENGHF bl “H9giSANEL PSleeEnahg, owe n”
wi t hout  sloygegdutidid %%di@%flivw%x\&ggff%%pgé‘ll rRILERETRD 2 RGO Rflud,he

present invention can stably run termand reduce or even totally

el i m nat e sathidgeablb@icDRIYE: In patticub@MeneRkotieaantss chchd reatiZel QXOf the
first concentrated m xed |iquor can be 10%to 1000% for exanple, 10 to

20% 20 t etcpPing 38etation0%nddilloovie@ooth60mine80%qued slwil§0%ow0Gnt @ 150%
150 to 200%. 200 to 400% 400 to 600% 600 to 800% 800 to 1000% of the
£1 ow r at eSedimaniation begir, sruitabiel sedimeratipe hasts eare deod herizeathl dowt her

L Tt B AR AR Bl BGRRLT
suiteble LN C R Y L IORHBRYAR"BE T BRIET, HERMIES, o
cases,  Subieabhyt efdvite " 1 a0 DAUFLaLhuelo ARlent SUEh BB 17 20% 20

to 30% 30 to 40% 40 t % in order to advantag€o ce power

consunpt i gMaerbbes oamd ofdreiltatiasedresibmablie ehdnved! awhleC aRrdisey &frat i vel y
great, such as 60 to 80% 80 to 100% 100 to 150% 150 to 200% 200 to

400% 400irthobBOd% 600 to 800% 800 to 1000% in order to a shorter
oxygen-supplying treatnment time and/or anoxic treatnment tine. The

f bl | ti be 50 t 150% . i t f th
et onater o Ebe ISR §fthenSreltut BreRfrbswrpaitel Ik Do Lais o ng
t t t i f t i i |-

oo oy oaldgtferfl ! Ahduioh dbs iRt af difific P eoIABERP Rk ed
gmﬁ)lﬂﬁqﬁs), and

gener at i OfiqGyCtRuts tBRhEWIrst ShE bP HIAN B athitf Badid Jclféﬁuﬂ%@
the anoxic treatment time of the step (3) Is less than thd time that

anaer obi cthei firso aigedi liquorbtidbnmaiskaimsnand rélacvely {thble R¥ehmhé doess®tt han t he
generation cycle of aerobic mcroorganism such as |ess than about 40

hours) soinchegsef withouatlimé. finc sowegpriferabld emobhedidwritnatite Wastasatewy t hout

being limted by any thedor¥, since facultative m croorgani snps have a
pretreatment method of the present invention can stably run for a long-term
without discharging sludge under a condition of continuously loading
wastewater feed, so that the discharge of sludge is eliminated. Hence, the
wastewater pretreatment method of the present invention is a sludge
reduction treatment method. In addition, the inventors of the invention
further surprisingly found that even wastewater contains high levels of

carbon, nitrogen and phosphorus and the first concentrated mixed liquor is



- 21 - generation cycle of about 0.2 to 0.5 hours at roomtenperature, in
a sludge with facultative m croorgani sns as dom nant floras, the growth and
programmed cell death of a | arger nunber of m croorgani sns woul d occur
during alternative oxygen-supplying trgatnent (aerobic conditions) and
anoxi c treatnent (anoxic and/or anaerobic conditions), thereby digesting
and degrading (via netabolismand hydrol ysis) various organi c substances

(i ncluding dead organisnms) to form sol ubl e substances that are di scharged
out with tae dSdeparseyt and11, Ahef IR E8IFRUFHSH %ﬁr@%@&%ﬂﬂﬁﬁfosﬁﬁéﬁ&ein%b _
especially at high sludge concentration condition. I n"sone enbodi nent s,
t he oxygerupempatatitngan r still nenfintaimeatot télatistp 168) leasispendesly, tthen such
as 5 hours so that aerobic m croorgani sns would not become dom nant fl oras,
and can alveastbwatgr queteatnhent mlhmgs)fothle poesesnt sovehtaon thes pigopBcatti on of
anaerobic nmicroorganisns is inhibited while facultative m croorgani snms can
suf fi ci enfHgCHr §§5ﬁ@nﬁﬁ@ﬂ5§b6ﬁﬁog@hﬁﬂ@ﬁ$K$PbﬁQ@: In sone cases, the
oxygen-supplying treatnment can be 0.1 to 4 hours, preferably 0.5 to 2
hours, nore preferably 0.5 to 1.5 hours, for exanple, 0.1 to 0.2 hours, 0.2
to 0.3 hours, Witl®utobeing Houtesl t0.ahyt shenrieshdhesinvensors oo thee lpasent 0.6 to
0.8 hours, 0.8 to 1 hours, 1to 1.2 hours, 1.2 to 1.5 hours, 1.5 to 1.8

hours, 1. &ntentidndirils soRetreasbnd thevthe, wastewaterdrétrbfuicnt method®fIhbour s or
3.5 to 4 hours. In sone enbodi nents, the oxygen-supplying treatnment of the

step (2) | i i \ : {1 Lhuous
er at 1 on, Presf] B L RARE 16e (e MG o ARl e e SR " P
(3) can b? ggss than for exanple 6 hours so that anaerobic nm croorgani sms
woul d not‘ﬂ Wie a dominant floras and the size of apparatus can be

advant ageousl j; u [ e, - ] : nQxh C time of
the step (3) %g% eggggapgé‘?ﬁ%ﬁ“%%? gggﬁ%?gqgg%ﬁﬁggrgﬁgoﬂ%%gﬁﬁﬂggﬁltative
ni cr oor gapbsdEnteRidr #Pthe Sidrh&ia@hdebfeaRadaind tiRdslagse Rioficsht@atdsH @Eni sns
are inhibited to allow facultative m croorgani sns becone dom nant fl oras.
The anoxi thet neredrditfuori durirmgstabéde Quning dodsonos coptieh@usdp|incikease buthour s,
nore preferably 1 to 3 hours, for exanple, 0.8 to 1 hours, 1 to 1.2 hours,
1.2 to 1.keepsuatsa highulewgl stablysdtiean be. deemeditheit e psganiss floras indhes, 2 to
2.5 hours, .2.5 10 3.hours, 3 t0,3.5 haurs, 3.5 tg9 4 hours, 4 to 4.5 hours,
28 ro s gd liggor &5 91 o heapsed siade ol idizestivistand arawdlbnbé o SOHERKE o,  he

1 s ETEED S SRR FTST  AEEN b gE,
et o R ARG G RS s

grea_t e_r t our, sot ( _atl on ca e conp
suf fi ci enfdl the @iked HguaAaEtHe RAUEBA aniduR Sdludte eatised By HchfirAnd hours

to reduce the size of apparatus.
digestion of organisms reach a dynamically balanced state, so that there is

not a net increment of amount of sludge.

In the wastewater pretreatment method of the present invention, the
concentration of water soluble organics in the discharged supernatant is of a
relatively high level, thereby advantageously restricting the propagation of
filamentous bacteria, reducing oxygen demand (such as aeration rate) and
possibility of sludge bulking during oxygen-supplying treatment such as
aeration. In addition, a relatively high level of soluble organics also provide
sufficient nutrients for organisms, forms a better environment facilitating the

metabolism, propagation and programmed cell death of organisms, so that



In sonme enbodi ments, the ratio of the oxygen-supplying treatnent time to
the anoxic treatnent tine can be 1:0.5 to 1:6, preferably 1:1 to 1:3, nore
preferably 1:1.5 to 1:2, nost preferably 1:2, for exanple, 1:0.5 to 1:0.6,

1:0.6 to 1:0.7, 1:0.7 to 1:0.8, 1:0.8952 1:0.9, 1:0.9 to 1:1, 1:1 to 1:1.1,
1:1.1to 1:1.2, 1:1.2to 1:1.3, 1:1.3to 1:1.4, 1:1.4to 1:1.5, 1:1.51to
1:1.6, 1:1.6 to 1:1.7, 1:1.7 to 1:1.8, 1:1.8to 1:1.9, 1:1.91to 1:2, 1:2 to
1:2.1, 1:2.1to0 1:2.2, 1:2.3 to 1:2.4, 1:2.4to0 1:2.5, 1:2.51t0 1:2.6,
1:2.6 10 Ih€ ofgadisiisSint Sudge is bropdgatdd In% lakgs atndthtlantl digebtett a0 1: 3.6,
1:3.6 to 1:3.8; 1:.3.8 to 174, 1:4to 1:.4.5, 174.5to 1:5 I'5to 1:5.5 or
1:5.5 to lafge Aootitait thasseatmye m croorgani sms becone a dom nant floras.

In some enbodi ments, in order to allow that the sludge undergoes sufficient

oxygen- suppl yi ng eat ment .so that facultative mcroor sjrs becone
doninant 1ot b aditione Ha.%l@swaéwwer Ry aHeRipagY meﬂgqﬁgo@fleth% SRt ed, the

di ssol ved ygen co t ent 9 d t he h|r ed I quor o ] ep éx%g can be
0.1 mﬁ BreRE e alsgi ey / efaquaisf& ¢ §xPligicesS T, |
0 oy Ly 53 Sbhing Hyanetighg Ehlte ﬁsa@aé%t P g

1.7 to 1. %Fgﬂdgatlbfﬁ of ozdoglem/ alnd 3 rb@es? s3dthéntafiod %élezammnfﬁn
2. 7ny/ L, 9ny/L, 2.9 to 3.1ng/L, 3.1 to 3.3ny/L, 3.3 to 3. rrg/L

3.5 to 3. éfigtts @ﬁslﬁdgetHeﬁc@rtbéhvastewaten pretreatendhrdnheathiodscart dchivms hewat er
feed is subj ected to an oxygen-supplying treatnent before the step (1).

W t hout beslatvelyrhighaledgaegnacneiatipn without Judge beldagt hat this facilitates
that facultative m croorgani snms beconme domi nant floras. In sone

oan be 01t of BinCR AR hERRot dichvEhERt 8Pt fitsRohnitia YiRefIRARE ) °SC
2 1o 2.5 hailhts 1cfhd stbio 1 sobiege %/Vg%qg@eraﬁ%gmoxﬁ(et% SSHGA| bopghed

wast ewat er feed can to 1.5mgy/ L, '1.5 to

2mg/ L, 2 yeard. &ngldn Iéhder). OHBﬂ@! Hhe&ni@o@r@ﬂ@rhs owh&bhtee 4nlativdlp some
enbodl ments, such oxygen-sup ing treatnment is perforned in intermttent
or conti nslows prapagation oratexau%lcmn ichgestnthoser usflallly]tmmnbm@graézdﬂatl on or
conti nuous aeration. In some enbodi ments, in order. to al]ow that t he
sl udge undidhsienesss ganigonand rnbiaace thetdasempasitiomabiliyuet studgs. 1

Sl udge. Do BRBRGRS. bRd: Bisvgatdacteand Fauel s Hoopeguyfneabsis 3'@2#’{ he
210 (2) AREAAR: *LER hrolRtnSEoTR! Sy N BN RARET S uffaeT T o e

by using ega |ng asi e 3 oxygen-cont a Ies t upward

from the Hk%g‘ého _ En Sﬁeétlﬁ?éntt BRI PRRUY S ARYGRN i ﬁoﬁggﬁénde” Uiy m xed

| i quor woul rease so as to facilitate the fol ng anoxi c

t r eat ment corfditions bmugh) shidgewasicen@aton ah&&h@@amplmtdigésteﬂ §thapr esent

i nvention, the deoxygenation is performed for a tine of 1 to 0.2 hours,

0.2 to O. Cbmpuulsds @oftaining. Garbouy sitrogen and phosphorus are converted into
soluble organics that can be discharged with the supernatant or into volatile

substances that escape out.

In sum, in the wastewater pretreatment method of the present invention,
the sludge in the mixed liquor has good sedimentation property and low
oxygen demand (such as aeration rate) and can degrade various organic
substances (including dead organism) to form water soluble substances or
gaseous substances, so that the mixed liquor can have a relatively high

sludge concentration to allow the floras of organism at a balanced state of



-24- 0.5 to 0.8 hours or 0.8 to 1 hours, the second m xed |iquor after
such treatnent has a dissol ved oxygen content of |ess than O0.1ng/L, |ess
than 0.05ng/L or about Ong/L. In some enbodi nents, the ratio of the
oxygen-supplying treatnent tine : the-deoxygenation tinme : the anoxic
treatnment tinme can be 1: (0.1 to 0.5): (0.5 to 4), preferably 1: (0.1 to
0.3): (1 to 3), nore preferably 1: (0.1 to 0.2):(1.5to 2.5, for exanple
1:0.1:1 or 1:0.15:2. In some enbodi ments, the second mxed liquor in
the step (Byeditth aa&d“%ﬁ&wﬁ?' Wihdufd&tu 'bulkﬁk%a! 'a)hdexmee%gsge% eVl 30,
which refers to the volune occupi ed by g of activated sludge solid after
1000 ni ofprttreatmotr dnéthadasf thiegnesentningedQOR thn \sedbliratni for @ylongdermf or 30
m nutes, the unit thereof is nL/g) that is |less than the m ni mum SVI that
sl udge bummdngduatursvdunnaﬂyahnana&nﬂuﬂgedﬁxhagyﬁ, SVI 30 can be | ess than

300 nL/g, 200 n/g, 150 ni/g, 100 m_/g, orh50 m./g. :jn sone

nbodi t h | ud f .t m xe

step (1) 15 of oDt eBaEBEaR. ke fan( tatk B TR 8%%%%% iyl o anced
t at f t econ

i xed 11 qupenpafibe pedopttidboe fEUETe: P0I0TRIETRPR) SBR. 30 ok “abou

2000 to 2400650%, 8098 809 FPUBOOY%, 3@©Qot1<503/§095@/td206%3%00to4ﬂﬂﬁ7&9
4000 to 4500ng/ L, 4500 to 5000ny/L, 5000 to 5500ng L, 5500 to 6000ng/L

6000 to 6300ry/400% 5600 to SV0DARPOLto MO otel the @by /rhte of5h@ Wast8RAtD/ L,
8000 to 8500ng/L, 8500 to 9000ny/L, 9000 to 9500ngy/L, 9500 to 10000ng/L,
10000 to fesbewgnith em@wqeooflﬁwhgf otherangoitions aedéongjudge.1edotalo
18000ng/ L,, 18000 é go nmg/ L or ., at Ieast 0000mg/ L, preferably 2000
to 10000”61,0@ rafg therspds Lhisroposim isa g@@gﬁ@&@s the reflux ratio of the first

concentrated mixed liquor. A suitable reflux ratio can advantageously enable
the oxygen-supplying treatment time and/or anoxic treatment time to be a
desired value. In some cases, suitable reflux ratio can be relatively small,
such as 10 to 20%, 20 to 30%, 30 to 40%, and 40 to 60% in order to
advantageously reduce power consumption. In some other cases, suitable
reflux ratio can be relatively great, such as 60 to 80%, 80 to 100%, 100 to
150%, 150 to 200%, 200 to 400%, 400 to 600%, 600 to 800%, 800 to
1000% in order to a shorter oxygen-supplying treatment time and/or anoxic

treatment time. The preferable reflux ratio can be 50 to 150%.

In some embodiments of the wastewater pretreatment of the present
invention, the oxygen-supplying treatment time of the step (2) is less than
the time that aerobic microorganisms become dominant floras (for example,
less than the generation cycle of aerobic microorganism, such as less than 5
hours), and the anoxic treatment time of the step (3) is less than the time that
anaerobic microorganisms become dominant floras (for example, less than
the generation cycle of aerobic microorganism, such as less than about 40
hours) so that facultative microorganisms become dominant floras. Without

being limited by any theory, since facultative microorganisms have a



-25 - The wastewater pretreatnment nethod according to the present

I nvention can particul arly advant ageously be used for wastewater
pretreatnment in site where the wastewater is produced, so that the
pretreated wastewater is suitable forgomon sewage treatnent plants. In
addition, the wastewater pretreatnent nmethod is also suitable for reformng
various existing sewage treatnent apparatus of activated sludge nethods, in
whi ch the supernatant obtained after pretreatnent of wastewater is

intr oducecgéne%ai&ﬁﬁgegé%ﬂ ABb R 296 (.5 SRINE la% r@&ﬁgt%ﬁ%;ﬁ:zaﬁl%, finug fsﬂﬁféﬁage

treatnment.” In the ntime, the residual sludge existing s

treat ment wappafaiulsitivan liersdesadistd had hdomasingWlloeds, f eed gidvthhemdt r eat ed
according to the wastewater pretreatnent nethod of the present invention.

Ther ef or e progemmstexedl deathrefi a datgee munmedrhatimiérdonganisms enduldvenin on can
be used to djgest substantially all of the residual sludge of the existing
sewage t r shiringntaligppaiive wxygenthwplying tieatneeld (setbie eonskitioast amdpar at us
subst anti al | éi does not di schar sl udge.. Bri ti oa of .the Draw ngs

f .Descrip .
Fig. 1 shoRROXIGERAEMANt£aReXg Fra LW@%&FO%%MHQ% QfSEFlg at ment
ar at us .ding .10 evat er  pret r-eat ment od of it he present
hvent | on BRI CBGhpicRbAEh MUY Th Bl USE N sy PLER cuhtEnEhiage
treat ment (gRPA; i t od: pr esent
i nventi on.( Speclli;1 ﬁeﬁgg@&%g %a?%ﬁ%‘%? %Lﬁg nvgr?tl{&g%& leeflaxtg'%ﬁ
out with the supernatant or form gaseous substances that escape out,

especially at high sludge concentration condition.

In some embodiments, the oxygen-supplying treatment time of the step
(2) can be less than such as 5 hours so that aerobic microorganisms would
not become dominant floras, and can also be greater than such as 0.1 hours
so that the propagation of anaerobic microorganisms is inhibited while
facultative microorganisms can sufficiently propagate and become dominant
floras. In some cases, the oxygen-supplying treatment can be 0.1 to 4 hours,
preferably 0.5 to 2 hours, more preferably 0.5 to 1.5 hours, for example, 0.1
to 0.2 hours, 0.2 to 0.3 hours, 0.3 to 0.4 hours, 0.4 to 0.5 hours, 0.5 to 0.6
hours, 0.6 to 0.8 hours, 0.8 to 1 hours, 1 to 1.2 hours, 1.2 to 1.5 hours, 1.5 to
1.8 hours, 1.8 to 2 hours, 2 to 2.2 hours, 2.2 to 2.5 hours, 2.5 to 3 hours or
3.5 to 4 hours. In some embodiments, the oxygen-supplying treatment of the
step (2) is performed in a manner of intermittent aeration or continuous

aeration.

In some embodiments, the anoxic treatment time of the step (3) can be
less than for example 6 hours so that anaerobic microorganisms would not
become a dominant floras and the size of apparatus can be advantageously
reduced, while in the meantime, the anoxic treatment time of the step (3) can

be greater than for example 0.1 hours so that facultative microorganisms can



-26 - drawings. It should be understood that these descriptions nerely

intend to further illustrate the features and advantages of the present
invention, but do not intend to limt the protection scope of the clains of
the present invention. Fig.1 is a,schematic diagramof structure of a

wast ewat er pretreatnent apparatus according to the wastewater pretreatnent
nmet hod of the present invention, in which a wastewater as water influent is
introduced to a central aeration basin Al and m xed with a return sludge

(i€ 2 IufRdichPIHi8RALALCEd abld WRFdorbhAhRC dhaeRhNiIan Bagfigs (SL and

S2) to obtain a firs quor, then t t mxed [1quor Ts

subj ect ed fheulegihat hflbrdotg&giBinsabe@eh@tdodfinaas iflesadN ThéAnoAe aedimddnt N turn
to obtain a second mi xed |iquor, the second m xed |iquor enters in the

sedi nent attinoe chadien8.85tb aritbus, predembiyai atioedl homrgbmaie préferabdy ur to Sl udge
and a water effluent (i.e a super nat ant%.b The dashed line arrowin Fig.1
0

shows t he housw far exempln b8 telluuyss, hite [thboutst ild? fa hé laeutswl dhiowb6t he 1 ow
i Frg. 1 ROUBE ol of ROUis, SR 2 TR it Sk opd QLR REFe 3 i S0t o wher e
st ovrt cnobEh ST ARIRTINE Yo bl Bt S pPs ool &d hAROES S-KGar ds o

sevage t0pRerdi i "€ dorhBolHRE S Pahe SENEic %r?%ﬁé}% bECHd fs?é\ﬁaftg?tﬂe
treatment using sewage treatnent plants. Fig.1 shows a wastewate
pr et r eat mpatfoaiedr dhuseliimént@Eone mainGONWENd | theCi dridx@s \WehGheg@nisal so be
used for reform ng an existing sewage treatnent apparatus or for building a
new sewag@ctiosmedem sedpacatai®mn mantférg.the i anaxisctreamiérnt tinagrcam bk
structure of a sewage treatnent apparatus according to the sewage treatnent
met hod of adrantpgeeusngraatsietandh,) hourahesneciallys greaien Branf bdwusssavthasr
influent i,s introduyced into an aeration si n, of sdegi?ison A for aeration
gl L

tr eat nent ¢ fg aliQR &) he gompietadnsufficisntly, AROYIC WedmEH A to

ret urns. ¢ e IRG L SE Y pBubTe elupt MRt o WRal i sl cvt o

pretreatnment according to the present invention is fulfilled thereby; the

first supernalmsdméientbodimenas, ehe edtid v€iie okygdiessgslyimntrdtrhaavénet he
sedi nentation basin of the section A and passes in turn an anaerobic
section, tmthmandxdcdeatingnt timandambean0xi o $&s proferablyni :d Hocbdstiarat e a
bi ol ogi ¢ requl ati on_zone, then enters ration basins,1 and 2 to perform
aerati on Prasfaintl:le fark2omostxglengborn “bf famexamplyi bR-14Qi K966 and 2

pasins 1 Ltk 3L LETTO 4y 1Bl gRbnLBo B LARSTE Jopif T £ "

obtain @ $acend. SHRE! NALAM: 1 1§11 3, SEEANG, ‘Sfflhgél‘?lf.glt%epll)ﬁ apq @ gt§BR

resi dual sludge, "a part "6f 't He R reési'dua e as return sludge 2

returns to:.fthe;anaesqbi 8 seckign 0o tihe obicol 9gile kgL at ifenizgnep A he
second supernatant enters a flocculation clarification basin to perform

chem cal t@®vall: 2, pi2osphdrs, 1 Q.9 atho6al b 6 161.8] U8 t¢il:3.1:3a0third
wat er effl uent} and a flocculation clarification residual sludge, the

fl occul at 13m2,cl 313 16 dai.doh:F.¢40dudl6, d:hbge kARt had. Htdérd,paditodi:4the SBR
resi dual sludge are used as_return sludge and retyrn, to {the aeration basin
of the Sei'ﬁi.g%o A:S, 1:5 to 1:5.5 or 1:5.5 to 1:6, so that facultative microorganisms

become a dominant floras.

In some embodiments, in order to allow that the sludge undergoes
sufficient oxygen-supplying treatment so that facultative microorganisms
become dominant floras and the digestion and hydrolysis of sludge is
promoted, the dissolved oxygen content of the third mixed liquor of the step

(2) can be 0.1 to 4mg/L, preferably 1.5 to 3mg/L, more preferably 2 to



In the exanples, t represents ton; DS represents dry sludge; nB represents
cubic neter; d represents day; and COD represents chem cal oxygen denand.
Exanpl e 1: According to the sewage treatnment apparatus as shown in
Fig.2, a sewage treatnment plant w th_ascapacity of 20000nB/d was built,

whi ch has successfully run for 1845 days under running conditions as
follows: the average volune of treated water was about 9000n8/d, the
fluctuation range -28 - of COD of water influent was 647.7195.9ng/L, the

fluctuati n -tRi f bt | OVAS . 07ng/ L,
the fluct ?;rtl%“ﬁqr%g%geeﬁf 28 4 3fRen ig.ggté\ﬁ@)%nsgﬂh(}{gﬁ by 6.7

fluct uati @9maige0df td helmglal 1.phespBeids., ieS td. 85fheBbMy/I to EME/UCt uat i on
range of the suspended solid (SS) of the water influent was 291. 8129. 8ny/ L,

the fl uct dafitonlOamg/d., of.9t toe 2viahgtli,| 2.1s ts Reuabgd s313 do (A/SBL., the teat er

i nfl uent was 159. 076. 1% t he amount of floccul ati on agent added to the
f1 occul at iZeimellar 217 kai%nghasi-A twad. lagils 33big BImedes duksta gt imed .per

liter, an he ole a at supstantially did not discharge any sl udge
during thg°$ Emﬁm@gge?ﬁpgérto élamiﬁlﬁzr ng the running, the nixed |iquor

vol atile suspended solids (MVSS) and the m xed |iquor suspended solids
(M.SS) of thepes@hboRnttasdithedls,t ige SR@kleWhtéy VREE 3E€PAIbeled 3844681my/ L

and 66231593ng/L; and the M.VSS and M.SS of the SBR basin were separately
2148334nygkygon-stppR8Ag neddtment before the step (1). Without being limited to
any theory, it is considered that this facilitates that facultative
microorganisms become dominant floras. In some embodiments, the
oxygen-supplying treatment time for the wastewater feed can be 0.1 to 0.5
hours, 0.5 to 1 hours, 1 to 1.5 hours, 1.5 to 2 hours or 2 to 2.5 hours, and the
dissolved oxygen content of the such treated wastewater feed can be 0.1 to
0.5mg/L, 0.5 to 1mg/L, 1 to 1.5mg/L, 1.5 to 2mg/L, 2 to 2.5mg/L, 2.5 to
3mg/L, 3 to 3.5mg/l. or 3.5 to 4mg/L. In some embodiments, such
oxygen-supplying treatment is performed in intermittent or continuous

manner, for example, in a manner of intermittent aeration or continuous

aeration.

In some embodiments, in order to allow that the sludge undergoes
sufficient anoxic treatment so that facultative microorganisms become
dominant floras and the digestion and hydrolysis of sludge is promoted, the
second mixed liquor can be deoxygenated between the step (2) and the step
(3). For example, the deoxygenation can be performed by using a degassing
basin, in which oxygen-containing bubbles float upward from the mixed
liquor, so that the dissolved oxygen content in the mixed liquor would not
increase so as to facilitate the following anoxic treatment. According to the
wastewater pretreatment method of the present invention, the deoxygenation

is performed for a time of 0.1 to 0.2 hours, 0.2 to 0.3 hours, 0.3 to 0.5 hours,



The results show that the fluctuation range of the COD of the first
supernatant was 10219.9ng/L; the COD of the second supernatant was
43.614.0ng/L; the COD of the water effluent was 29.39.3ng/L; the
ammoni a-ni trogen of the second supernayant was 0.670.52ng/L; the
amoni a-ni trogen of the water effluent was 0.260.29ng/L; the total nitrogen
of the second supernatant was 11.842.32ng/L; the total nitrogen of the

wat er effluent was 116.11.68ng/L; the total phosphorus of the second

super nat ank s Was0® Hrd QFU0I8 td N Hoplrdl! (HRNSRART Heixel HQ@OI‘"’%%‘E &ichl uent

was 0.040.03ng/L; the suspended solid of the second supernatant was

16. 74. Snyhtcatinbat $ids pedisdlvel bRygén tcoatemt e [k fthugra. 1 214sk. e/ L; the
vol atil e suspended solid of the second supernatant was 10.14.7ng/L, the

vol ati |l e $@pogdedr sboutdmi/lthe water effluent was -29- 1.50.8ng/L; and
there was no apparent sedinent in the whol e apparatus. It can be seen

that the use of the wastewater pretreatng met hod of the present invention
Lo bui Id & nedf saiathedfie "L raRd O tnd RS einunrliit figfhett
conventio S ﬁfd]{ appal ' -t he ' ti.on
property ?)?III esrﬁﬁgg%(’?‘?{ﬁ?%. sltludﬁgé t%@?%gé]gﬂg%%gt@%a%ﬁg%hnig_(t?’gnﬂroli ng at a
hi gh sl udges) @5 esta)aipreRkraBldLE®. 11120 39/l &bt 3 PfmeRNpATERMN S| (011 tHRe

wast ewat er to neet the requifements of Sewage Diotreatnent. In the

meant i me, 0t2)e(1d5 gedtS)pforadxangsledudl)l :sloudg@ 1622.al so fulfilled so that the
resi dual sludge generated by the whol e sewage treatnent system can be

d d hi .Sl ud di sch .. . The. sl.ud ti
{reat ment | sysibAYB eRboRiBeRfy ThhsERRih Hixed ol oS Mol 14 35 above.
Th nb { j Lt h icpt. i d the
e e PR A I G T e
poi nted oyhlphe Q?d%u?.?eda?b | gsgdxcgi gcr:gxgége& d1ngse sHE SHEM0B8 ! of the

denonstrating the princi Iments-of the present invention are

i ntended heixeddéusiragtdnddén el 000mdf vbhenetis eylinddrv it 3@ middtes el d be
noted that w thout departing fromthe principle of the present invention,
any i npr ousitghereodrisl nmbd)fthetis less than theempniasent SVhveatt slodge bulkihgo be
made and fall within the scope of the clains.

occurs during aeration, for example, SVI3; can be less than 300 mL/g, 200

mL/g, 150 mL/g, 100 mL/g, or 50 mL/g.

In some embodiments, the sludge concentration of the second mixed
liquor in the step (1) is of a concentration that allows the microorganisms at
a balanced state of digestion and growth. According to some embodiments,
the second mixed liquor of the step (1) has a sludge concentration of at least
about 2000 to 2500mg/L, 2500 to 3000mg/L, 3000 to 3500mg/L, 3500 to
4000mg/L, 4000 to 4500mg/L, 4500 to 5000mg/L, 5000 to 5500mg/L, 5500
to 6000mg/L, 6000 to 6500mg/L, 6500 to 7000mg/L, 7000 to 7500mg/L,
7500 to 8000mg/L., 8000 to 8500mg/L, 8500 to 9000mg/L, 9000 to
9500mg/L, 9500 to 10000mg/L, 10000 to 12000mg/L, 12000 to 14000mg/L,
14000 to 16000mg/L., 16000 to 18000mg/L, 18000 to 20000mg/L or at least
about 20000mg/L, preferably 2000 to 10000mg/L, more preferably 2500 to
6000mg/L.



-30- Wiat is clained is: 1. A wastewater pretreatnment method, conprising

the foll ow ng steps: (1) introducing a wastewater feed into a first
end of a first aeration basin to mx with a first concentrated m xed |iquor
to obtain a first mxed |iquor; (3 aerating the first mxed liquor in
an aeration section of the first aeration basin to obtain a second m xed
| i qguor at a second end of the first aeration basin; (3) introducing

the second m xed liquor to a first sedinentation basin to performa

sedi mentation ﬂfeﬁ%sff_@%tér%r@ﬁ%%r? rﬁé’tﬂ’l%ﬁ”&f&:.@fﬁin itgYhd ank gy dritiont

concentrated m xed |iquor; I schargi ng the supernatant |1 quid, and

returni ng cah paesulaglypadiamigddinly besised doe evdsi@le@dr Pregdatmdtitdn die t he
first end of the first aeration basin so as to have a sludge age of greater

t han 50 daylscrepthef svasbdwatgr dat produicad, s00thdaythe preteeapedfeasbivgteyr sat er
t han 300 days, nore preferably greater than 1000 days, nore preferably
great er t isaHablsotordegmmaemaewage tirasmentiplantyr bnadditianthsovastempser

pretreatment method is also suitable for reforming various existing sewage
treatment apparatus of activated sludge methods, in which the supernatant
obtained after pretreatment of wastewater is introduced into an existing
sewage treatment apparatus for further treatment. In the meantime, the
residual sludge of the existing sewage treatment apparatus can be mixed
with the wastewater feed and then treated according to the wastewater
pretreatment method of the present invention. Therefore, the wastewater
pretreatment method of the present invention can be used to digest
substantially all of the residual sludge of the existing sewage treatment
apparatus so that the reformed sewage treatment apparatus substantially

does not discharge sludge.

Brief Description of the Drawings

Fig.l1 shows a schematic diagram of structure of a wastewater
pretreatment apparatus according to the wastewater pretreatment method of

the present invention.

Fig.2 shows a schematic diagram of structure of a sewage treatment
apparatus according to the sewage treatment method of the present

invention.

Specific Models for Carrying Out the Invention

In order to further illustrate the present invention, some preferably

embodiments of the present invention are described in combination with the



2. The wastewater pretreatnment nethod according to claim1l, wherein the
first mxed liquor has a sludge concentration of 2,000 to 30, 000ng/L,
preferably 2,500 to 20,000ng/L, nore preferably 3,000 to 10, 000ng/L, nore
preferably 3,000 to 7,000nyg/ L. 3._,khe wastewater pretreatnent method
according to claiml or 2, the aeration treatnent tinme of the first
aeration basin is 0.1-4h, preferably 0.5-2h, nore preferably 0.5-1.5h, and
the sedinentation treatment time of the first sedinentation basin is

0.8-6h, preh&idRl Mt 3hdthd g?ﬁfhd%?ﬁ%& ahhy tﬂefsézt}eglc#gﬁ?n% m%%:éy ThenyeRt evat er

pr et r eat nent hod according to any one of ; ratio of the
aer ation tfhahbrHNistiatéehoTeatines fantdsidvaataics OT tha Presen® ihehtistlibiedoat i on

treatnment tinme of the first sedinentation basinis 1:0.5 to 1:'6, preferably
1:1 to 1: Jotnhtendrtef émaidl thel protectionls@perast the afleinabdlof the. presents. The
wast ewat er pretreatnent nethod according to any one of clains 1-4, wherein
t he cheni ¢avemwi@myen consunption (COD) of the supernatant is 30-500ny/L,
preferably 50-250ng/L, nore preferably 80-150ng/L. 6. The wast ewat er

Ut £ on and) 5 1ab dagaRpRURo b ARl E bRt gastarefeftne o™ ©
wast ewat erapiaﬁﬁﬁué Abordies ftb 1Ak WAdeRhtdrNSretichfiheMERRIAS ,otfatﬁbm%ggntm xed

with the fitst concentrated m xed Iiquor to obtain the first | i quor,

t he or ganiigvention, tihavhich fpnakrmahtyagwiaeresifiuens dvageodieetiaon dentral

bi odegr adabl e organi cs, an industrial wastewater derived from agricul tural
product s asratn hagierA hland mixed suth abieturaaslbdge §bew @aeBrst Lookenatedt hanol |
starches, npl s_ses,) tc., and the sludge js preferabl il)ta sl ydge cont ai ni ng

d
an acti vafuiyed lisiges sagseentatian dasiigd i #id 821 e Abtain gclaes mixed

liquor, then the first mixed liquor is subjected to aeration in central aeration
basins Al, A2, A3 and A4 in turn to obtain a second mixed liquor, the
second mixed liquor enters in the sedimentation basins S1 and S2 and
separated to obtain the return sludge and a water effluent (i.e., a supernatant).
The dashed line arrow in Fig.1 shows the flow direction of sludge, and the
solid line arrow shows the flow direction of mixed liquor. The wastewater
pretreatment apparatus as shown in Fig.l is particularly suitable for
wastewater pretreatment in site where wastewater (organic wastewater) is
produced so that the contaminants in wastewater can be economically and
effectively reduced to meet standards of sewage to be discharged to
municipal sewer, thereby facilitating the treatment using sewage treatment
plants. Fig.1 shows a wastewater pretreatment apparatus in a manner of
concentric circles which can also be used for reforming an existing sewage

treatment apparatus or for building a new sewage treatment apparatus.

Fig.2 is a schematic diagram of structure of a sewage treatment
apparatus according to the sewage treatment method of the present invention,
in which a wastewater feed as water influent is introduced into an aeration

basin of section A for aeration treatment, then separated in a sedimentation



7. The wastewater pretreatnment nethod according to any one of clains 1-6,
the aeration treatnent in the step (2) is perfornmed in a manner of
intermttent aeration or continuous aeration. 8. The wast ewat er
pretreatnment method according to any_ope of clainms 1-7, in the step (2),
the second m xed |iquor has a dissol ved oxygen concentration of 0.1-4ng/L,
preferably 1.5-3ng/L, nore preferably 2-3ng/L. 9. The wast ewat er
pretreat ment method according to any one of clainms 1-8, the first m xed

liquor, t *lﬁsﬁﬁ&f’ﬁ%t{@r%ﬁ%'dméﬁ?fa findt dupRrildthita Q?@t’ﬂﬁrﬁ ?}Lﬁ%; 1,34id tHexed

i quor contain facultative mcroorgan sSns as m nant 10. The
wast evat efrefirgtdleddéédntetiRish el tlke aeradliorngbhginasy tlnee ot 11 §6 tHatOthewher ei n

the first aeration basin and the first sedinentation basin are operated in

pl ug fl owwastereater pretreatment according to the present invention is fulfilled
thereby; the first supernatant (i.e., a water effluent of the section A) leaves
the sedimentation basin of the section A and passes in turn an anaerobic
section, an anoxic section 1 and an anoxic section 2 which constitute a
biologic regulation zone, then enters aeration basins 1 and 2 to perform
aeration treatment, a part of mixed liquor of the aeration basins 1 and 2
returns to the anoxic section 1, the residual mixed liquor of the aeration
basins 1 and 2 separately enters SBR basins 1 and 2 and is separated to
obtain a second supernatant (i.e., a second water effluent) and a SBR
residual sludge, a part of the SBR residual sludge as return sludge 2 returns
to the anaerobic section of the biologic regulation zone, the second
supernatant enters a flocculation clarification basin to perform chemical
removal of phosphorus to obtain a water effluent (i.e., a third water effluent)
and a flocculation clarification residual sludge, the flocculation clarification

residual sludge and the other part of the SBR residual sludge are used as

return sludge and return to the aeration basin of the section A.

In the examples, t represents ton; DS represents dry sludge; m’
represents cubic meter; d represents day; and COD represents chemical

oxygen demand.
Example 1:

According to the sewage treatment apparatus as shown in Fig.2, a
sewage treatment plant with a capacity of 20000m*/d was built, which has
successfully run for 1845 days under running conditions as follows: the

average volume of treated water was about 9000m’/d, the fluctuation range



11. A sewage treatnent nethod, in which the supernatant of the wastewater
pretreatment nethod according to any one of clains 1-10 is used as a sewage
f eed. 12. The sewage treatnent nmethod according to claim1l1l, wherein

t he supernatant as sewage feed passes g _biologic regulation zone, a second
aeration zone and a second sedinentation zone in turn to obtain a first

wat er effluent and a second concentrated m xed liquor, and a first part of
the second concentrated m xed |iquor returns to the biologic regulation

zone. éﬂfg(é NG SEURISHTTLEAE TR 6&"?%‘?95%%‘1‘"%% ﬂ&ct@h@%ﬁ‘ rhfge BIET €1 N

t he secon mentation zone i s operated In rranner 14. The

sewage tr%hﬁ@ﬁia-ﬁﬁie&gaﬁ BEGRAtd NAfThenC k@dﬂi%% dﬁngmetﬂel Audnigpindence
time of the biologic regulation zone is 0. h, preferably 0.5-1.5 h, nore

pr ef er abl yafig&of the total niibgedheas é%la]@iltlr@hhgﬁm,t theeflhethationamdigapft 0 any
one of clainms 12-14, wherein the aeration treatnent tinme of the second
aeration ibaetotal Phespharps pW@‘B et 5. {Or8gd  htherdlectpatedrr wivigg of 2thie.

wher ei n 1 RESBGUIHeROLTT EHY athromater rBTient whs 191 S LEARmY 16 h, rore
preferabl Bfluctuat?onhrange of the volatile suspended solid (VSS)of the water influent
was 159.0+£76.1mg/L, the amount of flocculation agent added to the
flocculation clarification basin was about 30mg of ferrous sulfate per liter,
and the whole apparatus substantially did not discharge any sludge during

the running period.

During the running, the mixed liquor volatile suspended solids
(MLVSS) and the mixed liquor suspended solids (MLSS) of the aeration
basin of the section A were separately 2844+681mg/L and 6623+1593mg/L;
and the MLVSS and MLSS of the SBR basin were separately
2148+334mg/L. and 5372+891mg/L.

The results show that the fluctuation range of the COD of the first
supernatant was 102+19.9mg/L; the COD of the second supernatant was
43.6+14.0mg/L; the COD of the water effluent was 29.3+9.3mg/L; the
ammonia-nitrogen of the second supernatant was 0.67+0.52mg/L; the
ammonia-nitrogen of the water effluent was 0.26+0.29mg/L; the total
nitrogen of the second supernatant was 11.84+2.32mg/L; the total nitrogen
of the water effluent was 116.1+1.68mg/L; the total phosphorus of the
second supernatant was 0.14+0.10mg/L; the total phosphorus of the water
effluent was 0.04+0.03mg/L; the suspended solid of the second supernatant
was 16.7+4.5mg/L; the suspended solid of the water effluent was
2.1£1.0mg/L; the volatile suspended solid of the second supernatant was

10.1+4.7mg/L; the volatile suspended solid of the water effluent was



-33 - the biologic regulation zone conprises an anaerobi c section and an
anoxi ¢ section, the supernatant and the first part of the second
concentrated m xed liquor are mxed in and then pass through the anaerobic
section to obtain a third m xed quugrg_Lhe third mxed [iquor and a first
part of a fifth m xed liquor are m xed'in and pass through the anoxic
section to obtain a fourth m xed liquor, the fourth mxed |iquor enters the
second aeration zone and is subjected to aeration treatnment to obtain the
fifth m xgdglg . j g M ' rns to the
anoxi c se?%?%%?ﬂﬁg%”%nggﬁgﬁk%g?§%8?£¥%€§?§¢%%H&?¥E§qﬂ#%§ng%%§%$s t he
second sedi nentation zone and is separated to obtain the first water
ef fl uent and {thearseeserh than thmusaotthenwastdwatepymefreatmenthaetliadsof thar t  of
t he second concentrated m xed |iquor returns to the anaerobic section.
18. The s&kesfatineatiRhto Mtldod nevv sEWRag trestaicat sy tem whde defornman
anaerobi c section of the bLoIQ%ic r%%ylation zone has a fluid resjdence

| a8 1

time of 0SFIIIg peOmYERs 1 BFSHCt 16209 e PPERSIHE et hod
Fequl at i ofcduiufallbd prfbertd of SIRGE dah(tf SAGEE 3k oS ko SRR AT £ 1 6

h 2Quniing ét%ggq ShRBleEdHceREaleH, ?&géﬁed@h@gcérﬂeﬂné{f e8Rtaflingh@! M

17-19, wherein“the ratio of  the fluid resi nce tinme of the anaerobic

section t ¢ntthe wastéwateg 2bdasetetid rejudfentdiets afosdwageebiot@atment. e tbieol ogi c
regulation zone is 1:0.5 to 1.6, preferably 1:1 to 1:3, nore preferably
1: 1. 5 t olnXantimse, phefdgettion Df2residual dudgThis skomadelftiledatsaetitat ntbiehod

according tq_ any one of clainms, 17-20, wherein the fourth m xed |liquor has a
sl udge cofieufvalasiuggeogenerated by the whole sewage treatment system can be

2000- 600004 L. BT SF 2 AR 4000 Sggr@éﬁc arge’’ eferably

The sludge reduction sewage treatment system of the present invention
is described in details as above. The number of steps of the method as
described in the description and the claims do not represent the sequence of
the steps unless the sequence is pointed out or can be exclusively determined.
The examples for demonstrating the principle and embodiments of the
present invention are intended to understand the method of the present
invention. It should be noted that without departing from the principle of the
present invention, any improvements and modifications to the present

invention can also be made and fall within the scope of the claims.



34- 3000-4000ng/ L. 22. The sewage treatnent nethod according to any one
of clainms 17-21, wherein the first part of the fifth mxed |iquor has a
flowrate of 10%to 150% preferably 50%to 100% relative to the flowrate
of the sewage feed. 23. The sewagg,treat nent met hod according to any
one of clainms 17-22, wherein the first part of the second concentrated

m xed | iquor has a flow rate of 10%to 150% preferably 50%to 100%

relative to the flowrate of the sewage feed. 24. The sewage treat nent
net hod acegidi Rg.| @d% one of clains 17-23, wherein at |east part of the
resi dual part of second concentrated m xed liquor returns to the first

end of the first aeratl on basin of the wastewater pretreatnent nethod,
preferably, alll Aokastbwatequeatteatorargmethbddcoimpediig thedio]lloswingptepshe first
part of the second concentrated m xed |iquor, as a second part of the

zer ati on basi b oiEHBES NG B LB HENE HELHSH of & frsiFHENS ouage
Lreat ment qahfz)dgﬁﬁ%aﬁﬂ'a;@iég &i&g@ogédea 64 ik 15 SRR A3 ARImbRqused as

a sevvage subjec msnt ccor rmann
process, AgRoprocess, Bardenpho process, Phoredox process, A2/0 process,
rever sed A§/0 process, UCT process, MJCT process, VIP process, OMSA
process, JHB process, TNCU process, Dephanox process, BCFS process, MSBR
process, SBR )o@@@ﬁngmepﬁbsée@gxe%hq@@nlanamuaeéathn seelden o @%ﬁbﬁ‘tane

rocess, novin ed pro ess or a nbj n on t her eof he first
\R/ater ef f PO %gasm t96° 13Hed $§ nEan@t ‘H?r %?ﬁ@ﬁor&é@é?a(ﬁ’ 616[ $ny one

of clains rein the first water effluent is introduced to a
fl occul at | %étl%glabm

(3) introducing the second mixed liquor to a first sedimentation basin to
perform a sedimentation treatment to obtain a supernatant liquid and the first

concentrated mixed liquor;

(4) discharging the supernatant liquid, and returning at least a part of
the first concentrated mixed liquor to the first end of the first aeration basin
so as to have a sludge age of greater than 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.

2. The wastewater pretreatment method according to claim 1, wherein
the first mixed liquor has a sludge concentration of 2,000 to 30,000mg/L,
preferably 2,500 to 20,000mg/L, more preferably 3,000 to 10,000mg/L,
more preferably 3,000 to 7,000mg/L.

3. The wastewater pretreatment method according to claim 1 or 2, the
aeration treatment time of the first aeration basin is 0.1-4h, preferably 0.5-2h,
more preferably 0.5-1.5h, and the sedimentation treatment time of the first

sedimentation basin is 0.8-6h, preferably 1-4h, more preferably 1-3h.



-35 - clarification basin for the treatnent of flocculation and
clarification to obtain a second water effluent and a floccul ati on sl udge.
27. The sewage treatnent nethod according to claim?26, wherein at |east
part, preferably all of the floccul at_i3qn_sludge returns to the first end of
the first aeration basin of the wastewater pretreatnent nethod.

4. The wastewater pretreatment method according to any one of claims
1-3, the ratio of the aeration treatment time of the first aeration basin to the
sedimentation treatment time of the first sedimentation basin 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.

5. The wastewater pretreatment method according to any one of claims
1-4, wherein the chemical oxygen consumption (COD) of the supernatant is

30-500mg/L, preferably 50-250mg/L, more preferably 80-150mg/L.

6. The wastewater pretreatment method according to any one of claims
1-5, wherein an organic nutrition and/or sludge feed is further introduced
together with the wastewater feed into the first end of the first aeration basin
and mixed with the first concentrated mixed liquor to obtain the first mixed
liquor, the organic nutrition is preferably a domestic sewage containing
biodegradable organics, an industrial wastewater derived from agricultural
products as raw materials, or a suitable carbon sources, such as methanol,
starches, molasses, etc., and the sludge is preferably a sludge containing an

activated sludge generated in a sewage biotreatment process.

7. The wastewater pretreatment method according to any one of claims
1-6, the aeration treatment in the step (2) is performed in a manner of

intermittent aeration or continuous aeration.

8. The wastewater pretreatment method according to any one of claims
1-7, in the step (2), the second mixed liquor has a dissolved oxygen
concentration of 0.1-4mg/L, preferably 1.5-3mg/L., more preferably
2-3mg/L.

9. The wastewater pretreatment method according to any one of claims

1-8, the first mixed liquor, the second mixed liquor and the first concentrated



mixed liquor contain facultative microorganisms as dominant floras.

10. The wastewater pretreatment method according to any one of
claims 1-9, wherein the first aeration basin and the first sedimentation basin

are operated in plug flow manner.

11. A sewage treatment method, in which the supernatant of the
wastewater pretreatment method according to any one of claims 1-10 is used

as a sewage feed.

12. The sewage treatment method according to claim 11, wherein the
supernatant as sewage feed passes a biologic regulation zone, a second
aeration zone and a second sedimentation zone in turn to obtain a first water
effluent and a second concentrated mixed liquor, and a first part of the

second concentrated mixed liquor returns to the biologic regulation zone.

13. The sewage treatment method according to claim 12, wherein the

second sedimentation zone is operated in a manner of SBR.

14. The sewage treatment method according to claim 12 or 13, the fluid
residence time of the biologic regulation zone is 0.2-2 h, preferably 0.5-1.5 h,

more preferably 0.5-1 h.

15. The sewage treatment method according to any one of claims 12-14,
wherein the aeration treatment time of the second aeration zone is 0.5-4 h,

preferably 0.5-2 h, more preferably 1-2 h.

16. The sewage treatment method according to any one of claims 12-15,
wherein the sedimentation treatment time is 0.8-6 h, preferably 1-4 h, more

preferably 1.5-3 h.

17. The sewage treatment method according to any one of claims 12-16,



the biologic regulation zone comprises an anaerobic section and an anoxic
section, the supernatant and the first part of the second concentrated mixed
liquor are mixed in and then pass through the anaerobic section to obtain a
third mixed liquor, the third mixed liquor and a first part of a fifth mixed
liquor are mixed in and pass through the anoxic section to obtain a fourth
mixed liquor, the fourth mixed liquor enters the second aeration zone and is
subjected to aeration treatment to obtain the fifth mixed liquor, the first part
of the fifth mixed liquor returns to the anoxic section, the residual part of the
fifth mixed liquor enters the second sedimentation zone and is separated to
obtain the first water effluent and the second concentrated mixed liquor, and
the first part of the second concentrated mixed liquor returns to the

anaerobic section.

18. The sewage treatment method according to claim 17, wherein the
anaerobic section of the biologic regulation zone has a fluid residence time

0f 0.1-1.5 h, preferably 0.5-1 h.

19. The sewage treatment method according to claim 17 or 18, wherein
the anoxic section of the biologic regulation zone has a fluid residence time

of 0.1-1.8 h, preferably 0.5-1.5 h.

20. The sewage treatment method according to any one of claims 17-19,
wherein the ratio of the fluid residence time of the anaerobic section to the
fluid residence time of the anoxic section in the biologic regulation zone is
1:0.5 to 1:6, preferably 1:1 to 1:3, more preferably 1:1.5 tol:2, most
preferably 1:2.

21. The sewage treatment method according to any one of claims 17-20,
wherein the fourth mixed Iliquor has a sludge concentration of

2000-6000mg/L,  preferably = 2500-5000mg/L, = more  preferably



3000-4000mg/L.

22. The sewage treatment method according to any one of claims 17-21,
wherein the first part of the fifth mixed liquor has a flow rate of 10% to
150%, preferably 50% to 100% relative to the flow rate of the sewage feed.

23. The sewage treatment method according to any one of claims 17-22,
wherein the first part of the second concentrated mixed liquor has a flow
rate of 10% to 150%, preferably 50% to 100% relative to the flow rate of the

sewage feed.

24. The sewage treatment method according to any one of claims 17-23,
wherein at least part of the residual part of the second concentrated mixed
liquor returns to the first end of the first aeration basin of the wastewater
pretreatment method, preferably, all of the second concentrated mixed liquor,
except the first part of the second concentrated mixed liquor, as a second
part of the second concentrated mixed liquor returns to the first end of the

first aeration basin of the wastewater pretreatment method.

25. The sewage treatment method according to claim 11, wherein the
supernatant is used as a sewage feed and subjected to a biotreatment
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, to obtain the first water effluent.

26. The sewage treatment method according to any one of claims 12-25,

wherein the first water effluent is introduced to a flocculation and



clarification basin for the treatment of flocculation and clarification to obtain

a second water effluent and a flocculation sludge.

27. The sewage treatment method according to claim 26, wherein at
least part, preferably all of the flocculation sludge returns to the first end of

the first aeration basin of the wastewater pretreatment method.



