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filtration systens and, nore particularly, to
operating strategies in such sylstens to reduce energy
requi renments. BACKGROUND OF THE | NVENTI ON Reducti on of
operating energy and nenbrane fouling is a continued
effort for the nenbrane system suppliers. In general,
rane fo
gﬁgﬁ'g% | nputHJn Pe@ ér ﬂg%‘?%é‘@b@ ”B'??‘e‘é'iﬁ’f& tRods
have been proposed to reduce t he energy reqU|renent

‘ g ant inpact on the nenbrane fouling.
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SBACKGRERIND [E THE INENTION art requires fast
respondi ng val ves to open and close at a high
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operation cycle en and/or during one 'or
r poposed andntefrmitterd airpmmmngrofctlye Ineemm‘welsenmad rtdycontlnuous
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the duration of the operation cycle. For tpre erence,
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DISCLOSURE OF THE INVENTION
According to one aspect, the present invention provides a method of

operating a membrane filtration system having a number of repeated operation
cycles, the method including the step of varying the values of one or more
operating parameters of the system associated with a particular operation cycle
between and/or during one or more repetitions of said operation cycle.

The method may also include adjusting filtration cycle time and/or other
parameters according to the load to membranes.

Preferably, the method includes the step of varying the duration of the
operation cycle. For preference, the method may include varying the values of
one or more operating parameters instead of using constant values for such
parameters. Such parameters may include but are not limited to, operating flux,

transmembrane pressure and membrane scour air flow-rate.
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variation includes alternating the value of the
operating paraneter and/or theaduration of the
operating cycle between two or nore predeterm ned
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graph illustrating alternating air scour, flowrate;

Fi gur AcgordingetodbisthRr aspeas  theinigsemdnegitian alse includes apparatus
a i . . . .

oL A PR PR b R BIDA S8Ry e ventve
comtlaodson of the effect of constant and alternating

OB B LRI HEBRARRE Toabr) 1Ly anc
menbr pRgefrblitdrabb@hents of the invention will now be described, by way of
example only, with reference to the accompanying drawings in which:
Figure 1 is a graph illustrating alternating air scour flow-rate;
Figure 2 is a graph illustrating the effect of alternating gas scour flow-rate
on membrane permeability;
Figure 3 is a graph illustrating a comparison of the effect of constant and
alternating gas scour flow-rate on membrane permeability; and
Figure 4 is a graph illustrating a comparison of membrane filtration
performance (TMP) under different operating conditions.
DESCRIPTION OF PREFERRED EMBODIMENTS
Alternating operating parameters in filtration cycles
A filtration cycle in a membrane filtration system typically includes filtration
stage and a backwash and/or relaxation stage. The method of one embodiment

of the invention alternates the value of operating parameters between the



performance (TMP) under different operating
condi ti ons. DESCRI PTI ON OF PREFERRED EMBODI MENTS

WO\R@00THEY0 Nng operating paraneters in filtrati oPCTXUR®S/000024

10

15

20

25

30

A filtration cycle in a nenbrane filtration system
typically includes filtration-stage and a backwash
and/ or rel axation stage. The nethod of one enbodi nent
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oper af.i araneters of the system fo xa
PP Pl AR G hecstataey Sri e o APB sk I aeE gpériing
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flux and the otﬁler cycle at a higher flux in repeated
ayelyds. operatateatinacdifferant sateisi cae icgels aimormiagflux and the other

nb di pent h.an al t.erna ng of operating

Z {%P@hﬁ% ﬁdé(elﬂ '"?%atS%P’éi? tan be applied to two
men‘ormrtﬁe Rastioas apr&ti@Sﬂﬁ’@f e ehdtsddiment, tsMehnenAligtnating of
cells. For exanple, one menbrane cell can be operated

APembng parrMeters REWREN M AYGles saahe apdieditadwo membrane
modules, two membrane racks or two membrane cells. For example, one

membrane cell can be operated at the normal scour gas flow-rate and the other
one at a lower scour gas flow in repeated cycles. The net gas requirement for
the gas scouring is therefore reduced.
Alternating scour gas flow-rate

According to another embodiment of the invention, the operating strategy
flexibly varies the gas scour alternating frequency independent of the filtration
cycle. Itis simply to choose the normal gas flow duration and lower gas flow
duration. It is preferred that the duration of lower gas flow is 0.5-5 times that for
the normal gas flow.

Figure 1 illustrates the airflow pattern according to the strategy of this
embodiment. The lower gas flow rate can be any rate less than 100% of the



one at a |ower scour gas flow in repeated cycles. The
net gas requirenent for the gas scouring is therefore
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anot her enbodi rent of the invention, the operating
strategy flexibly varies the -ghs scour alternating
frequency i ndependent of the filtration cycle. It is
aorrplalyvetl@e chutds prefbered do iel atdesst 1105w ofl threanormalaraiue to avoid

s flowd tion. It is preferred that the
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under stressed condition and the reduced ener
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Sy ahiRg B LS Pac PoRMEIRMo Qicke Ji 1 cul ty. the

i's changed reduci ng the duration
Of t Mahid isl baseldi cﬂﬂthalpﬂlrmupliél‘that bacmmmmla)daeon is dependent on
principle that backwash or rel

the MaRbRaes ©sislancg 4aed1qtia! g ngﬁt i de€ne\§ggirhe Listance
ris trraf’é M?lrhcs&lﬂﬁ or mer\ﬁ%ﬁfm%{ﬂréﬁe b@b?atiﬁg'ﬂuﬂdb{iﬁlés If the

when menbrane operating flux doubl es
tfilteatlon time is fixed to being the same as used with the normal flux then the
resistance rise will be significant at the higher flux operation, resulting in difficulty
recovering the membrane performance through backwash or relaxation and
leading to a continuous rise in the membrane resistance. However, if the
filtration time is reduced, the membrane resistance rise is less and it is easier to
recover the membrane performance.

The membrane resistance increase is a preferred indicator to determine
the backwash or relaxation cycle requirements. Other parameters such as
transmembrane pressure (TMP) increase and permeability decline may also be
used as indicators to determine the necessity for a backwash/relaxation cycle.
For example, if the filtration time is 12 minutes at normal flux, the filtration time

can be reduced to 6 minutes or less at a flux twice the normal one.
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difficulty recovering the nmenbrane performance through
backwash or relaxation and | eadi-ng to a conti nuous
rise in the nenbrane resistance. However, if the
fEkhmgléan tine is reduced, the nenbrane resistance
rise is less and it is easier to recover the nenbrane.
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f1l t r stamdiardvperitiag (Corditond 12ainekds fitratioe dndifgminutaaslaxation
circul ated back to the aerobic tank. The M

cwik sabHREOWHIAHK(ip N@Sr?é(ﬁmli&%ea'f)éfﬂ@uﬁﬁg atQ mis{Br:r ange of
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Buiny e e el o ioellira e Srddl] MbPRy, Hiakeyer, the

apsidtbikth angelaffely Recoverdd anenithe l@@ﬁldw-tfa’te\Méshrdim An
ale;teacligmésttwas conducted and compared with the constant airflow in Figure
3. At the normal operating flux of 30 L/m?hr, the membrane fouling rate was
little changed under the alternating gas flow operation between 9 and 5 m*/hr.
This example demonstrates that the membrane scour gas can be supplied
at alternating flow rates without impacting on the membrane fouling. In this
example, the net gas supply required to effectively scour the membrane was

reduced by 22%.

Example 2

This example demonstrates how to change the operating strategy to cope
with the peak flux operation. The membrane filtration system set-up was the

same as in Example 1.
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was | argely recovered when the gas flowrate was
rai sed. An extended test was c@nducted and conpared
wWth the constant airflowin Figure 3. At the nornmal
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that an alternating air strategy could al so be

effectively applied at peak flux by shortening the
filtration cycle.



It will be appreciated that further enbodi nents and

exenplifications of the invention are possible w thout
waoelepantismy fromthe spirit or scope of the i nvREIL/AT2007/000024

descri bed. CLAIMS: 1. A nethod of operating a nmenbrane

filtration system having a nuryer of repeated

operation cycles, the nethod including the step of

vaLpuinmg: t he val ues of one or nore operating paraneters

of the system associated with a ]partl cul ar operation
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cycle. 3. A net co or

to c alm
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thod according to claim5b
\I\g ‘“@ﬁ‘g tgqﬁgncgérogﬁ)emg&bréﬂ%ude one or nore of the
foll ownmhodrwcatdmg té tlaim 1t oracisin® 2analoding e iee ofingrying the
menbr.ane scour air flowrate. 7. A nmethod according to

cfdialipn obthe paerationgysleei n the variation incl udes
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and/ or uration e operating cyc
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06 OUPR nRéthBB HicBRfRg faiaitd Wﬁé#éﬁ%a@i%r@?ﬁéﬂ@rs%élh@é one or
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n@ﬁm ahthe fetloyingu eperatingdiy fassmembrane pressure and membrane
scour air flow-rate.

20 7. A method according to claim 1 or claim 2 wherein the variation includes

alternating the value of the operating parameter and/or the duration of the

operating cycle between two or more predetermined values or durations.

8. A method according to claim 1 or claim 2 wherein the membrane filtration

system includes at least two membranes or groups of membranes having

25 distinct operating cycles and wherein the variation is alternated between said

membranes or groups of membranes.

9. A method according to claim 1 or claim 2 wherein said cycle duration is

varied in dependence on an operating parameter value.

10. A method according to claim 9 wherein the operating parameter is

30 transhembrane pressure (TMP).

11. A method according to claim 9 wherein the operating parameter is

operating flux.



9. A nethod according to claim1l or claim2 wherein
said cycle duration is varied in dependence on an

woperarismy paranmeter value. 10. A nethod accorPCTigu2m7/000024
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claim9 wherein the operating paraneter is
transmenbrane pressure (TMP). -BL. A nmethod accordi ng
to claim9 wherein the operating paraneter is
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cygdle. 13. A menmbrane filtration system operated in
accordance with the nmethod of claim1, claim
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particul ar operation I
repiiion Gwelesndustinc el miensyer varving the Velyies afane or more
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oper at | cycles including control neans for varying
thetwewlmme of mone repetitions of seidaepeargtipacyetet ers of the

5 ass CI at F@WP% r%? ar t é"aﬁ‘as"}éﬁﬁg Sg]b'bbo%} ocfrngcgated
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ggﬁm%% oFHTArE @g%ﬁm H&ifbpiRtdn' &R 1 tions of

eration c
16. A membrane flltration system operating with a number of repeated

operation cycles including control means for varying the duration of a particular

operation cycle between one or more repetitions of said operation cycle.



