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1 Membrane Bioreactor with Micro Stainless Steel Wire Mesh Filtration
Module for Wastewater Treatment Field of the Invention 5 The present
invention relates to membrane bioreactor wastewater treatment
technology, in particular to membranelbioreactor with novel micro

stainlesy/aaa mife BIRSAdBraRA MRthd StalRlEsPReel somentianal
organic and inorganic membrane modules as the core filtration elements.

to Background MEHAHIRMSEHE 5 MABRYFREJr ERaEMRBadvanced

membrane separation and biological wastewater treatment technology (T.
Stephenson, S. Judd, B. Jefferson and K. Brindle, Membrane Bioreactors
Fieldrof\tnstémxgietiditeatment, IWA Publishing: London, 2000.). Due to the

f”traﬁﬁé‘t?eF% SRR TR 14N Fr NBHAREI B RIR A SIAGGA R datment

keptin't loreactor, the wastewater retention time and sludge retention

techinodogye isglasiistder dormeieiyBnaiicseatipientidnaeyt atitproostsintege steel wire
ooy i ) sulting in | tnrint. hig ) g

me%lﬁ@ﬁ%@n@%@%ﬁ% gﬁjjjé%i%%mationﬁ(‘:ﬁ@eﬁ{t@%ﬂcrgo&ﬁtﬁyt?cﬁxrm membrane
moghdenlasthe ¢ME fidiralinagieagois (UF) membrane with 20 the pore sizes

ranged from 0.01 to 0.4 pm are common for most submerged MBR

process (X. Huang, B. Cao, X. H. Wen and H. C. Wei, State-of-the-art of
Baekgnaizthe bioreactors research and application in China [J]; Acta

Sciapiah R BIHAMRENBRS it rked 13 430h dF FeRBRGTE @paration and

materials for the membranes are polymeric materials, such as

biojasirainyrsiryvaenyiraipyahteetine gl £TH1eaphenspnapidurdidriaefferemand K.
BrifdIC FARIBARTENRG RIS R V‘/aétkm%@dﬁ@é‘%&tﬁmqﬂﬁﬁghngSP?LQ;ndon,

crossflow microfiltration in wastewater treatment [J]; Water Research,
200op Pw1ta e diBativo rrocesscvem-Heriell ane cHigsen 6 eaqggTismiagd Iguedge are

ke;ﬁu?ﬁ re BRftdaiab cort thesanrlicatierioN Iﬁﬁﬁé%ﬁ@@ﬁ'd@@%eﬁﬂ@ﬁ%ﬂﬁe are

ave been employed to reduce the membrane fouling, inCrease the flux
sepasddednaorapigtlyhansbst, Bgher concentration of sludge (MLSS) is achieved,

resulting in smaller footprint, higher quality for effluent and reduced sludge formation.

Currently, microfiltration membrane (MF) or ultrafiltration (UF) membrane with
the pore sizes ranged from 0.01 to 0.4 um are common for most submerged MBR
process (X. Huang, B. Cao, X. H. Wen and H. C. Wei, State-of-the-art of membrane
bioreactors research and application in China [J]; Acta Scientiae Circumstantiae, 2008,
28(3), 416-432.); the commercial materials for the membranes are polymeric materials,
such as polyethylene, polypropylene and polysulfone, inorganic materials such as
ceramic membrane, etc (M. H. Al-Malack and G. K. Anderson, Use of crossflow
microfiltration in wastewater treatment [J]; Water Research, 1997, 31(12), 3064-3072.).
Nevertheless, because of easy fouling, low flux rate and high cost, the application of
MBR is limited. Many attempts have been employed to reduce the membrane fouling,

increase the flux rate and control the cost.

Non-woven fabric materials was studied as solid-liquid separation media in a
MBR process, which demonstrated a lower filtration resistance than a microporous
membrane, though the fluxes are still at the order of 20-40 L/m>h. (G. T. Seo, B. H.
Moon, T. S. Lee, T. J. Lim and I. S. Kim, Non-woven fabric separation activated sludge
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Non-woven fabric materials was studied as solid-liquid separation media
in a MBR process, which demonstrated a lower filtration resistance than a
microporous membrane, though the fluxes are still at the order of 20-40
L/m2 h. (G. T. Seo, B. H. Moon, T.S.4ee, T.J. Limand L S. Kim,

reattBP-foiOvBMAEsiEi G asEAREP PeaRiAIRA P dN8er KRRGTeS B?fddréﬁﬁ?ﬁii@gé)ZOOZ,

wastewater reclamation[J]; Water Science and Technology, 2002, 47
47@2331-?1%‘33@esearch was also conducted on the use of some low-cost

materials as 5 substitutes for the microporous membrane in MBR

applications. Those low-cost materials include nylon, Dacron and metal

mesRESHR 4/55r8lse,FANIHEIRH 8P ofFo2!Shh ShP e fil4tiEPsts materials as

substiliesedoriatiberferapieiuef AdipREnNRNMBR thepmesies: [(Mosé. Wacost
. Ichinari, M. Park, T. Kitao, K. Nishimura and K,-S. Min

Y.-J, Jung, T y ,
ma %&waﬁ&queﬁeﬁr@n&mawe&amﬁ%wm BiEHERRAST B BE?f(xx%loz
umeahtesie fisatishfifecmalediald dheitriastRessial ehoRRBr &(bA)the meshes. [(a)
4143-4150;_(b) F Bin, H. Xia, X. H. Wen and Y. Yan, Fjltration capabilit )
Y. K3 bid:clinit e Bvirbr K S HSRBUE EG K 1. Min
Wa%év%e]r Mﬁﬁ&irﬂaﬁﬁr?@ﬂﬁaﬁtémg mmraﬂ?alﬂmifr@lmagﬁqurﬁgmbmﬂ@ mjesh as a
... bioreactor, a sludge layer or a big-m rane formed on the mesh surface
bl St kil H

filtef, quaigHa SLMESRATAE <OR%ratioh prodess il ABhe B Hodiet, H-
WeAlu@dorthamigiliaioie sipebdfithefrirsbiesdyhemidatibmbrane pfluemiversental

_.not stable, Particularl he_initial st f filtrati le, hi .
Sl oo By hacs DRI AR Sl B dor R pzmic
medYsnansitioiedtiemiarsiegadpet tor grdoanehvbasnedformatiion e Aléshhsurface
e e R T
por26iR0ohihwasnasaes fine filishitiprofmedisfflubntagditioot Sighdlbarateadiun the
. .10,150 L/m2 h were.also achieved., (W. Fuchs, C. Resch, M. Kernstock
N1 Y28, OF, SSER o BAN RS s, R0 | ANESAE Ao Bl SHEAR RN s s
observtei pentostireae whenndes byiilteniadiivatenbiuog starecess jodw2md was not

Water Research, 2005, 39(5), 803-810.)
mature yet.

The less stable performance from dynamic membrane bioreactor was overcome
when nylon mesh with the pore size at the order of 10* pm (20-30 pum) was used for
filtration medium. In addition, high flux rates of up to 150 L/m*h were also achieved.
(W. Fuchs, C. Resch, M. Kernstock, M. Mayer, P. Schoeberl and R. Braun, Influence of
operational conditions on the performance of a mesh filter activated sludge process [J],
Water Research, 2005, 39(5), 803-810.)

In this invention, a novel filtration module based on micro stainless steel mesh
with the pore size at the order of 10°-10* um (1-10 um) was used for MBR wastewater
treatment. In this filtration set-up, an automatically-controlled suction and back-washing
system were also connected to the module so that effluent of high quality was induced
out of the reactor and the mesh membrane was cleaned to maintain high flux rate.
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In this invention, a novel filtration module based on micro stainless steel
mesh with the pore size at the order of 100-101 m (1-10 m) was used for
MBR wastewater treatment. In this filtration set-up, an
automatically-controlled suction and back-washing 30 system were also

Defgltientedription orafdlensertisheffluent of high quality was induced out
of the reactor and the mesh membrane was cleaned to maintain high flux

rate ! OFSIefaiR 0 S ESERD o RICE S VBRGEIFth e VS DERGIMM B, such as
fouliFRP | esNs filiRerited HighneerRye BERORhMBR, st B tRHENBeA0W Wexdadad on

igh ener% consumption, short life time, heavy work load on

hi . .
majAlRAReeAHEN HEFH Jst, IJIE,'W@“H%H&B:PF%’%H&%Q&%& (uErBfRsidlowire

meﬁﬁ?@.b@di@lﬁ theshi e ResiaitydReaiGgieeshinaless shealom ¢ ingsth akthent for
core filtration_element for the MBR, resulting in a new generation of

the M Lo L0 AR FRRRIEYS el RRLTd: PRATRHOR: [siiaue in the

wadibigane irtaan i yr dlisshergambetweni qanvientivealaly Biwaed dynasitonal
BM terms of the pore sizesﬂ%he filtration meaiqa. _The_Bore izes for
8 e

Ml?t'\ée MERRE MBS I8 APk Eont T EVaEPRMeRim, thiPore

sizéb€ol@hearemizeadouthe mesb\muﬁfﬂbfqmsygmi&x e Bralée@:tbémmlqhd the
of 10'm [Z. J. Pang, D ic memprane and its new ication i
Do SRR o 0 P T e TR SR Tig, 3 Pang,
DyRaihik3 metibraieinventien née stephiessosteil wisstemgeheaouiindite Pyrewater
sizes.at the order of 100 t : re employed.to fahricate the. fjltration, .
PURL FEAPECa AR o) et or W NS B: BT R ) wire
meshestRivAteRtfRatRat tecieaagy. NAdyaotagesaretpksydded dsbricate the
... followings; 1) With the fine filtration from the stainless. steel wire mesh of
e T SN T b ot SR VT
wastawdter fitkerect oftethiisl ogyo Thteadasa iy es ersetkdotih e ay évilonirigs:
activated sludge process tank, the effluent with 20 comparable quality as

that from the sand filter can be obtained. An effluent with better quality
1) cawitlsehbefinbtéilnad ohtiie v LiESstnithesdveehative imeshrefisies pdjeTdiee in the

benefit of this inventjion oyer th (fyna ic MBR is jts stable pgrformance
g S bt T B ehn A B o GHER e Frd P 1F the
motheées ansiabiersed into conventional activated sludge process tank, the effluent with
comparable quality as that from the sand filter can be obtained. An effluent with better

quality can also be obtained if the MLSS in the bioreactor is increased.

2) The benefit of this invention over the dynamic MBR is its stable performance
because direct filtration by permanent stainless steel wire mesh rather than unstable

filtration by self-forming bio-membrane is achieved.

3) The benefits of this invention over conventional MBR include lower installation
cost, lower operation cost, lower maintenance cost and longer life time, though some

small invisible contaminants still penetrate the mesh.

4) The benefits of this invention over conventional activated sludge process with
sand filter include lower installation cost, higher MLSS, better quality for the effluent

and more stable performance with comparable operation cost.
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25 filtration by self-forming bio-membrane is achieved. 3) The benefits of
this invention over conventional MBR include lower installation cost, lower
operation cost, lower maintenance cost and longer life time, though some
small invisible contaminants still penettate the mesh. 30 4) The benefits of

5) this e MigmeYe LEAREMHNAracGHyYalali Rudam pEgresa it sanflditieteel
_include lower installation cost, higher MLSS, better quality for the effluent

WIrgiaeRho Fe SHRIBRE Hes ARG BaMBR S A HA%eB e HtiIRAEB I aMsiTPRAge and

othéIMABHDRaHES 76 SIBR BYEHe Borsat viRoMeRMERPRAERDYstARISR IR WS Bhesh
wire mesh, to replace the organic membrane, non-woven cloth, inorganic

is WAXRRHRAE 340 SBfHer FhEnibPindaifHesesieel vvines clirs ARtuRbkpUnREHesigting,
carMifIOrs RS mBLeRLNTRItNRHONI ANRRON(FOLTiRAde. 30hds FMBe RS- for the

stainless steel wires. It is acid, alkaline resisting, 5 can endure hi

Mesa iSRRI YA A PR FeRIAA RECH WsaY G A A0y hWFé“’e’

reverSspline DA plasaveeavRe vl esl veaueil RiaiD UdHoew@ave, twilled Dutch
M e\\%liave reverse plain Dutch weave as well as reverse twilled Dutch

R IReaRBATE enindSHOHE): 1 to 10 m Metal wire diameters: 1 to

Meld) Wirelfismetdre: metal mestoisceasy for fabrication of filters with various
shapes, such as flat shape or tube shape. The mesh can be welded,

mechanically connected, or glued to the framework, together with main
6) efflupnd metigtsndsadk-suspoiiaesienibiv ol eennNeeliviricle\vingpds Nsioh as flat
type of MBR module for wastewater treatment can be set up. This 15
SheR P AR A GBI D COM GO b aed o the
framuydorle, fedwibatiaith7ndineefftyerivlBirlew dalk masle obstainte sausikeebwvitetion
dev%%?gvﬁgwaygeloor}gﬂél 3 rﬂ%%lez?or wastewater treatment can be set up. This
flexibility to handle metal wire mesh will lead to competitive cost for module

fabrication.

7) The new MBR module made of stainless steel wire mesh will have longer life

time.

8) Because of the excellent physical property of stainless steel, the new MBR
module is easy for cleaning and flux rate restoration. A high back washing pressure can
be applied without causing the damage to the mesh. The high flux rate can be easily
restored with frequent back-washing, reducing the operational cost from air scouring for
conventional MBR. Besides, it is not necessary to take out the MBR frequently for

cleaning, reducing the load for maintenance work.

9) The mesh openings (pores) can be from 1 to 10 um to produce the effluent with
excellent quality. With the advancing of modern technology, it is expected that stainless
steel mesh with opening size less than 1 um can be fabricated so that the current organic
and inorganic membrane in MBR can be completely replaced and phased out for

wastewater treatment.
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8) Because of the excellent physical property of stainless steel, the new
MBR module is easy for cleaning and flux rate restoration. A high back
washing pressure can be applied without causing the damage to the
mesh. The high flux rate can be easily® restored with frequent

10)Packyyazinngd ofReRIAGtHeC AMRIRICHRbEQRY M B SSETBIOIONE With a low
conventional MBR. Besides, it is not necessary to take put the MBR

SUCHRR RERRY o PT A8zrmrle) @bt i e i YB R LA B A e, asjHayed. The
fluneEioRANIRGS (ghesteanRe frrthd terkentidrapradreenbiriREIUERigMER flux

excellent quality. With the advancing of modern technology, it is expected

raltg s qkiFEds StRR &t ieR| SRR B R G 2 1E5 QAR 13 ReaRployed. The

susfrpdeatadiasihaictbeconterd fiomiie Aedigariantgymembrane in MBR
can be completely replaced and phased out for wastewater treatment. 5

10) For stable operation, the effluent can be induced by a suction pump

11)with|atemefAueHOR RIeses i@ OrdarkiRa enitdbcaludtratp® FiptiaibaQystem or
L/m2 h can be achieved. The _flux aae is an ordergéﬂher than, that for the

a rYEvR AEBIRSI VIS REM Saalb o8 1 IEHER fIBgCaHEe G STIHEH, S AiirEad WLl mico
staifflesstadh pireersézh, upo bPthe caspbedepitiedrd rario St nRRdedasplidfiter

or (e EVEEFS RIS TN PR S 10 Dy el BB extended
ando$in asihaysitte clvaldebinsidilest Because the effluent is filtered with

mico stainless steel wire mesh, most of the suspended solids are
removed, the ultrafine filter to or the reverse osmosis filter will have less

solidsithbvanelle, theinpfsititierssixtaidio/eatidihsravalsienamndsicasiotess for

be reduced too. Furthermore, the application of this inventi rovides
WAIEIRD L0 o 8taRm AP 1AL RS WRCR e QLA it o be
recydiedettie ipffbiiohisvildttteabenel rasteyeled  whils sfflaatioguaityrerfhdrethan that

wastewater with effluent guality higher than that from con ional
oL VAR e YL R S CEP R P GBI P S et lielower
initiay éstseneaiosiseaddcoompriable apeaiborcostsit iisiproroisigngdheishiazention
will?re\éepﬁ%gﬁp#%ée@éicﬁﬁ[} lgg\%/%\é%ns 8&1514 \?v%g%@\tlgpers %Fe% eevr\{ SFS(‘%%&%%on. As for
conventional MBR, because only effluent of high quality is obtained at higher cost, its
application is limited. In the places with abundance water resource, recycle is not
necessary; therefore, the production of over qualified effluent with unnecessarily high

treatment cost is not welcomed.

However, if this invention is combined with ultrafine filtration or reverse
osmosis facility, the effluent of high quality can still be achieved without incurring

additional heavy investment and operational cost.

The MBR filtration module for this invention comprises of micro metal wire
mesh, especially micro stainless steel wire mesh, effluent outlet, back-washing inlet
tubes, frame with sealing edge, connection/assembling device and automatically-
controlled suction and back-washing system. In Figure 2, filtration module fabricated

from flat sheet micro stainless steel wire mesh is described.
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conventional MBR, because only effluent of high quality is obtained at
higher cost, its 20 application is limited. In the places with abundance
water resource, recycle is not necessary; therefore, the production of over
qualified effluent with unnecessarily high treatment cost is not welcomed.

Howgavefgifrehis, e mirpoisiitrmbine huitlddtiafam dittinghar 4evriife 28ach

osmosis facility, the effluent of high qualiteg1 can still be achieved without

et AHECTtAM ARSI IRy SRANERAISH: DB RaliBrA . 6458 RAsie Washing
tubtilfsatipnanied uietheriis hxoiasaginopises of micro metal wire mesh,

especially micro stainless steel wire mesh, effluent outlet, back-washing
inlet 30 tubes, frame with sealing edge, connection/assembling device
. and automatically controlled suction and back-washing system. In Figure
F'gﬂrﬁﬁration module fabricated from flat sheet micro stainless steel wire

FigoreshAsMIBSCvilecnferbrsfaigliss Stetewingonae it ¢ilsratierbmod|eetogether to
form a module, each effluent outlet from the filters is connected to the

FigniaiA olngde BHere a@intaseisiael Mirfgmeshdilérademeevdeetd the main

Fioe NS OB el SR S A TR <iminiocs ctest wie

In EgsRdiltration device Figure 3 Micro stainless steel wire mesh filtration
module. In Figures 10 1 wastewater inlet pump and pipe 2 bioreactor 3

1 —mieastasaicickdes teiahpmednish filtration module 4 effluent pressure meter

5 5 gifél%ggtto\r/alve 15 6 effluent pump 7 effluent flow meter

3 — micro stainless steel wire mesh filtration module

4 — effluent pressure meter

5 — effluent valve

6 — effluent pump

7 — effluent flow meter

8 — effluent storage tank

9 — back washing pressure meter

10 — back washing flow meter

11 — back washing valve

12 — back washing pump

13 — air blower

14 — air valve

15 — air flow meter

16 — sludge reflux pump

17 — aeration system

18 — level meter

19 — micro stainless steel wire mesh

20 —effluent outlet

21 — back washing inlet tube
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8 effluent storage tank 9 back washing pressure meter 10 back washing
flow meter 20 11 back washing valve 12 back washing pump 13 air
blower 14 air valve 15 air flow meter 25 16 sludge reflux pump 17
aeration system 18 level meter 19 micfo stainless steel wire mesh 20
22 =effitend RieiedingleBgek washing inlet tube 7 22 frame with sealing
edge 23 main effluent outlet 24 -main back washing inlet 25
23 eommaiotisfessontiging device 5 Description of Exemplary Embodiment

The follgwiig%s re the exemplary embodiments Figure 1 shows the MBR
24 rtRa RS s AsLg g?beél wire mesh filtration module After coarse

5 mrggm&% BE%QH?B?W@’Q%?H&%”’G”L the wastewater was introduced to

into the bioreactor 2 by pump 1. The wastewater level was monitored by
level meter 18, which sent signal to PLC to control the on-off of the pump

1. The aeration for the bioreactor 2 was supplied by the aeration system,
DegghieH RS Eorpmpdaly FakBIINRL3, air valve 14, air flow meter 15 and

aerafionSHaiEINgE frd 18 BLAMAF BT ARl ed

Figure 1 shows the MBR with micro stainless steel wire mesh filtration module

After coarse filtration and preliminary settlement, the wastewater was introduced
into the bioreactor 2 by pump 1. The wastewater level was monitored by level meter 18,
which sent signal to PLC to control the on-off of the pump 1. The aeration for the
bioreactor 2 was supplied by the aeration system, which was comprised of air blower 13,
air valve 14, air flow meter 15 and aeration system 17. The air flow rate was controlled
by PLC through the adjustment of air valve 14. The wastewater was filtered by module
3, to which an effluent suction system was connected. This effluent suction system was
comprised of an effluent pressure meter 4, effluent valve 5, effluent suction pump 6 and
effluent flow meter 7. The effluent flow meter monitored the flux rate and sent signal to
PLC to adjust the valve 5 so that a constant flux rate of 150-200 L/m*h was maintained.
The mesh module was cleaned by a back washing system, which was comprised of a
back washing pressure meter 9, back washing flow meter 10, back washing valve 11
and back wash pump 12. When the flux rate dropped to below 150 L/m*h, the PLC
controlled back washing started to run for about 30 second. During the back washing
period, effluent valve 5 was closed and back washing valve 11 was opened, back
washing pump took the clear water from the effluent storage tank 8 and sent it to the
module 3 for cleaning. After back washing, valve 11 was closed and valve 5 was opened

to resume normal operation.

After filtration, the sludge and suspended solids were rejected and kept in the
bioreactor, a sludge reflux pump was used to maintain the homogenous sludge

distribution in the whole reactor.

For further purification of the effluent of high quality, an ultrafine filtration or
reverse 0smosis system can be coupled with this new MBR.
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by PLC through the adjustment of air valve 14. The wastewater was
filtered by module 15 3, to which an effluent suction system was
connected. This effluent suction system was comprised of an effluent
pressure meter 4, effluent valve 5, effldent suction pump 6 and effluent

flowpngier ¥ sidwesafib eIt ftpuamedes speniaredith filbt FAtea0A 8evite, which

signal to PLC tq adjust the valve 5 so that a constant flux rate of 150- 200

CONSTA A ETRHRIE BLe e R RFF b T RS B0 By SkpERIng fnlet 21

and RN EVEoBY SBNThe Rish eV e oeisesl rahde 49 Saresnsbi S PRESEW @esin, etc.
meter 9, back Washln%(flow meter 10, back Washlnayvalve 11 and back

The, B4R &ﬁﬂ‘f& 19, (RRs8 ﬂecﬂ'ﬂjﬁaf@eéﬁsﬂp&??ﬁ%é‘ié 18PENRHAT Ales & the
fracenisples forskarashinarsinBad yonamierdabretidQusreaned RHsIBD B tor, the

back washing period, effluent valve 5 was closed and back washing valve

mixefl jquigJeRAtGea Qe hiRG Msihab AR THERSE: AR e the outlet.
Th@ﬁh&rwémrﬁgestaﬂiﬂe?v@m\/ﬁ@rmtpﬁet@,ah@eafim@du&qoarﬁp"ealﬁam@ hEt@hamber

back wa lve 11 w s closed an ve 5 was ned to resume
via G PEY B eI or R, 168 Gt e St g ey pacan be
empiigetet andkaipfribaabiefedntabatnsdutgr uadmemymp was used to

maintain the homogenous sludge 30 distribution in the whole reactor. For
further purification of the effluent of high quality, an ultrafine filtration or

reva:aymmaiwwﬁéammmbemugda@hmm neordviEdR 8sdterendsh flat
s the micro staipless steel wire mesh flat filfration device, whic
YR LIBROG RS ot oL MRS RS SRIGE GlR SOBBEREmith the
corwesiong:sséet il feap wesle #Richhelamed dik it kavntidrmadetdor each
stainless steel nthetic resin tc The tw%gléﬁs of mgsh 19¢c

b
devjoel e COMERiS R e (BeRes ey gl AckoWashing inet 24,

respealeelzhamber. When the device is submerged in a bioreactor, the
mixed liquid is induced through the mesh as permeate to the chamber and
the outlet. The back washing is achieved when pressurized water is

Surmmnlapgtd)mlm/emimamber via back Washing inlet 21. Different size of

w:sﬁﬁ?;gﬁe[tp eg réﬁﬁﬁrééjﬁ péf %%rén%%n?mr% E)Orarr?éa foorléfaﬁg grnénd dynamic

membrane bioreactor with the replacement of organic/inorganic membrane, nonwoven
cloth, coarse meshes and other filtration media by micro stainless steel wire mesh with
the pore size (opening size) ranged from 1 um to 10 um (or up to 50 um in some cases).
The wire mesh can be fabricated into flat type, tube type or other types of filtration
device, together with the framework, connection/assembling device, effluent outlet and
back washing inlet, a new MBR wastewater filtration module is fabricated. The
complete MBR is comprised of an aeration system, a novel filtration module and an

automatically controlled effluent suction and back washing system.

Compared with the conventional MBR, the new set-up has the following
advantages when it is submerged in a bioreactor: (1) the filtration device and MBR
module can resist to the corrosion from acid, alkaline, resist to high temperature and
abrasion; (2) the filtration device and MBR module are easy to fabricate; (3) the
filtration device and MBR module have longer life time; (4) the filtration device and
MBR module have low fabrication cost; (5) the micro stainless steel wire mesh in the

filtration device and MBR module can be cleaned by simple back washing, reducing the
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to Figure 3 shows the MBR module assembled from micro stainless steel
mesh flat type filtration device. 10 of the flat type filtration devices are
connected with the connection/assembling device 25, the effluent outlet
and the back washing inlet for each d&vice are connected to the main

operHlidpnicatit(el A dad MR baskunasiingdalgt@4abld fIeGPREEVELY the filtration

Summa;M/ of the Invention This invention has modified the conventional

device st AAB BBt fohaysd ok i His Y Ee BRSRE-le eIt atian device and

MBRPIAEEINE Haf IR B HINGIARES MERRORTERA e  QAHOMEFerdft cégﬂm@@i@@s are
meshes and other filtration media b mlcro stainless steel wire mesh with

avaiiablepn LisnapehifRy SY L8 eahgRel RS o) 1518 GIEHE rAl PR BRR ISR the
quaRyRigaseHan tha Ndraivesfluean faenialhd caieekintonipbtrivatdd BRI tgeepeiicess

other té/iipes of filtration device, together with the framework,

With 5300 HE R ST ERRRL £ B AE Yl BR e B HL U ERYPRSATHG YRTsE, gsmosis
systeh iMETR praseiratae gatiosRioduleTadahvieaiod . NEB&@DthIRIgling, low

MBR is rised of aeration system, a novel filtration ule and a
R ) EEROREIE IR T (MU HIRGHIRG ot als for
the@ﬁmwedppﬁbatMmMQMBMeMﬁnBlotj}eune\vummmﬂmrfpllowng

advantages when it is submerged in a bioreactor: (1) the filtration device

and MBR 30 module can resist to the corrosion from acid, alkaline, resist

to high temperature and abrasion; (2) the filtration device and MBR

module are easy to fabricate; (3) the filtration device and MBR module

have longer life time; (4) the filtration device and MBR module have low

fabrication cost; (5) the micro stainless steel wire mesh in the filtration

device and MBR module can be cleaned by simple back washing,

reducing the 9 operation cost; (6) the new MBR module has large and

stable flow rate; (7) the filtration device and MBR module have less

fouling; (8) the wire mesh in the filtration device and MBR module has

even opening sizes; wire meshes with different opening sizes are

available on the market for different applications; (9) the effluent or

permeate has the
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5 quality higher than that for the effluent from the conventional activated
sludge process with sand filter; (10) The effluent can be recycled if
ultrafiltration or reverse osmosis system is coupled with the new MBR,;
(11) The invention has solved the foulity, low flux rate and high cost

cldifgblems for conventional MBR, providing higher potentials for the

1.

3.

extensive application of the MBR technology in wastewater treatment. 10

10 ORRHAHONBhRSE T BN AR SRR LN S SERBINMEMREXIS I FRAFBFANABR)-
bioreaetas AMBBR: hdhthe ewdMBR haataesrodevRiC At #BvisRl of micro

which is comprised of micro_stainless steel wire mesh, frame, effluent

outlEBAMASE SL8E WALRIMS SAIdTaMee STHUET ISt ATGPRI& AYastiRgy iplek The flat
framgeyoaiginds meshraicalameans &y aklmagoniamaracaeaessangneng to

together with effluent outlet and back wa hin% inlet, a mjcro mesh

filtr a5 e ts RETRbIRITAIE YR STHEHRUpEANTCRECIMARBIY inlet, a

devim@rmégnrflflmmtp c}ﬁl@vgnea liM a&me,lwmm@%q&gmeﬁw micro
to an automafically controllea effluent suction system an cK wasnin
systHHH .at{Ber%’ &@ﬁelmﬁ?tigé‘b&ﬁ@t?ow Bﬁﬂi@fg}&a‘(ﬂ?é e8P nected

mesio ih MatMEabE [Piiresiied dftusatdsiab eystsiteehwiiscreabhingisgsiem.
to replace the organic membrane, ceramic membrane, non-woven cloth,

coarse meshed and other filtration media in the conventional MBR and
dyn@miednendMane bigisiasiosn 16 fnibassdinesiaieelwarplieation efembrane

micrg, stainless steel wire mesh in membrane bigreactor, the pore gr :
opeIREF &8 ol TR HRAHRIESR R b eR 16 Redal JEHE o e roanic
somedrasesk, Iitédniie, wihbienadvameingveh nelotiteatvaetegmedted and other
opening size can be fabricated to Ies&@gn 1m, Types of weaving.for the
oy e Y T L e
Dutch weave, reverse plain Dutch weave as well as reverse twilled Dutch
weaye. The stainless o . . . .
ased on claim 1, application of micro stainless steel wire mesh in membrane
bioreactor, the pore or opening size of the micro mesh is from 1 um to 10 um (or
up to 50 um in some cases). In future, with the advancing of new technology, the
opening size can be fabricated to less than 1um. Types of weaving for the mesh
include plain weave, twilled weave, plain Dutch weave, twilled Dutch weave,
reverse plain Dutch weave as well as reverse twilled Dutch weave. The stainless

steel wire diameters range from 1 um to 50 pum.

Based on claim 1, application of micro stainless steel mesh in membrane
bioreactor, the new MBR can be applied in biological wastewater treatment
processes, such as anaerobic, anoxic and aerobic processes. The effluent from
the new MBR has the higher quality than that of the effluent from conventional

activated sludge process with sand filter.

Based on claim 1, application of micro stainless steel mesh in membrane
bioreactor, the wastewater is filtered and settled to remove the large particles. It
is further treated with micro stainless steel wire mesh MBR, where the main
contaminants are decomposed. After filtration, the sludge and suspended solids

are rejected and kept in the bioreactor and the clear permeate is produced. If the
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steel wire diameters range from 1 pm to 50 m. 4. Based on claim 1,
application of micro stainless steel mesh in membrane 25 bioreactor, the
new MBR can be applied in biological wastewater treatment processes,
such as anaerobic, anoxic and aerobidbrocesses. The effluent from the

newghiRRafafs thierei gheseauAlithénanrdtnt el dhe sdfupniVeaniaanyealipnag of

activated sludge process with sand filter. 30 5. Based on claim 1,
appEBEHBH R O d TR QIS FHIEER in membrane bioreactor, the
wastewater is filtered and settled to remove the large patrticles. It is
further treated with micro stainless steel wire mesh MBR, where the main

- contafiftants SRIMedopRIEioR R MiCBoRRESLEIGE dREsSudbenagrane

solidgore tg]asiadpreakiephinibesioneastuandsiviciearqe sneai®isreactor
produced. If the 11_&%ermeate IS to be reused, further treatment can be

achid el VA RGN GBI BHPRRISHOR oY SRBre b o dodyGerifaging is

Basgehivadaimah, anpiieaidanyoddnicsNest aitR seasted Byesimin membrane
5 bioreactor, during treatment process, the effluent is induced out of the

bioreactor by an automatically controlled suction system and the module
cleaning is achieved by an automatically controlled back washing system.
to 15 20 25 30
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