- 1 - TITLE Reduced Backwash Vol une Process TECHN CAL
FI ELD This invention relates to nenbrane
filtration processes, and, ‘In particular, to the
reduction of backwash volunmes in such systens. More
particularly, the 5 invention may be applied to

| ow pressure nmenbrane f||tratHon processes such as
n1cro filtration and ultra-filfration systens.
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The draining or flushing of the tank, particularly when large arrays of
membranes are used also requires time, which results in down time of the
filtration cycle. In order to reduce this down time large pumping systems are

25 required to quickly drain and refill the tank. Where tanks or cells are arranged in
banks and feed is used to refill the tank, a lowering in levels in other celis may
be produced during the refill process. This again impinges on operating
efficiency of the filtration system.

Many filtration systems also employ a gas bubble aeration method to assist

30 in scouring unwanted deposits from the surfaces of the porous membrane_s
during the cleaning stage.. In order for such aeration to be effective the

membranes must be fully immersed in liquid.
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- 2 - Typically, the cleaning process in such
systens includes ceasing flow of feed liquid to the
vessel in which the nmenbranes are | ocated, continuing
the filtration process until the level of liquid in
the tank reaches the top of the nmenbranes, aerating
the nmenbranes with gas bubblg@ to scour inpurities
fromthe outer nmenbrane surf#&ces for a period of tine,

then |iquid backwashi ng the nmenbrane

ores. The .tank
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of the nenbrane wall and 15 filtrate is withdrawn from

tKeCHSRBr si de of the nenmbrane wall, the nethod

including: a) suspending the filtration operation; b)
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3 - b) aerating the membrane surface with gas bubbles to dislodge
fouling materials therefrom;

c) recommencing the filtraﬁoh ope}ation while suspending the flow of
feed liquid to the feed-containing vessel for a predetermined
period;

d) suspending the filtration operation;

e) performing a liquid backwash of the membrane wall to dislodge
fouling materials therefrom;

f) removing at least some of the liquid containing the dislodged
contaminant matter from the feed-containing vessel; and
g) recommencing the filtration operation.
Preferably, the rembving step f) includes performing a sweep or drain down
of the module or feed-containing vessel to remove the liquid containing the
dislodged contaminant matter.



This invention uses the concept of reprocessing the
waste fromthe aeration process onto the nenbrane at
the end of a filtration cycle but includes a
filtration step to dewater the waste |liquid and then a
l'i quid backwash step to flush the concentrated solids
fromthe nodul e. 5Accordi ng tiﬁanother aspect, the
present invention provides a nethod of backmashing a
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con hant matter fromthe feed-containing vessel;

and |4)) r eccauspanding thendiralion eparaé®Noperation. It will
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containing vessel;
f) performing a liquid backwash of the membrane wall to dislodgg
20 fouling materials therefrom;
9) removing at least some of the liquid containing the dislodged
contaminant matter fi'om the feed-containing vessel; and
h) recommencing the filtration operation.
It will be appreciated that steps d) and e) may be reversed in order.
25 Preferably, the removing step g) includes performing a sweep or drain

down of the module or feed-containing vessel to remove the liquid containing the
dislodged contaminant matter.

According to another aspect, the present invention provides a method of

backwashing a membrane filtration module, said module including one or more

30 membranes located in a feed-containing vessel, the membranes having a

permeable wall which is subjected to a filtration operation wherein feed liquid

containing contaminant matter is applied to one side of the membrane wall and
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30 nmenbranes | ocated in a feed-containing vessel, the
menbr anes having a perneable wall which is subjected

to a filtration operation wherein feed |iquid

contai ning contam nant matter is applied to one side

of the menbrane wall and - 4 - filtrate is w thdrawn
fromthe other side of the nepbrane wall, the nethod

i ncludi ng: a) suspending the provision of feed liquid

to the feed containing vessel while continuing th

£ ilreinis SYEhRRYLToh U Otaer, IR Rl ety MBSy Ml Thg method
SHRRRS .ng the filtration operation; c) aerating the
menorane surface with gas bubbl es to_gisloqge fo%%iQ%
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feed liquidto the feed-contal ning vessel for a
further pregetod; m ned period; e) suspending the
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fromthe feéHﬁ%ﬁpg?rfﬂ%%eﬁeégo%l :and h)recommenci ng

the fjjtr aticeBmensioiig s filtration operation while continuing to suspend
the flow of feed liquid to the feed-containing vessel for a further

predetermined period;

e) suspending the filtration operation;

f) performing a liquid backwash of the membrane wall to dislodge
fouling materials therefrom;

g) removing at least some of the liquid containing the dislodged
contaminant matter from the feed-containing vessel; and

h) recommencing the filtration operation.

The process of the invention is adaptable to both pressurized and
submerged non-pressurized filtration processes.
BRIEF DESCRIPTION OF THE DRAWING

Figure 1 shows a graph of transmembrane pressure (TMP) variation over
time for a typical backwash process and the reduced volume backwash process

of one embodiment of the invention.

DESCRIPTION OF PREFERRED EMBODIMENTS
Preferred embodiments of the invention will now be described, by way of

example only.

| In the preferred embodiments, the backwash is applied to membranes
positioned in a feed tank. The membranes are typically mounted and extend
from at least one header to form a membrane module with the module being
positioned in the feed tank. The membranes have a permeable wall which is
subjected to a filtration operation wherein feed containing contaminant matter is
applied to one side of the membrane wall and filtrate is withdrawn from the other
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The process of the invention is adaptable to both
pressuri zed and subnerged non-pressurized filtration
processes. 20 BRI EF DESCRI PTI ON OF THE DRAW NG
Figure 1 shows a graph of transmenbrane pressure (TMP)
variation over tinme for a typical backwash process and
the reduced vol une backwash pgocess of one enbodi nent
of the Invention. DESCRI PTI OF PREFERRED EMBODI MENTS
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The filter-down step (step 3) may be conducted with constant filtration flow
(increasing trans-membrane pressure (TMP) as the available membrane area is
reduced) or modulated flow where the filtration flow is reduced as the level drops
to maintain a constant or more manageable TMP.,

The lower level to which liquid in the tank of vessel is reduced during the
filter down step (3) can be varied depending on time and solids concentration. If
filtering down continues to a level at the end of the exposed membrane area, the
filtration flow must be reduced to keep the transmembrane pressure (TMP) at an
acceptable level, and the time taken for the backwash process will be longer
(greater backwash downtime), however, the solids concentration will be
maximum and the backwash volume will be minimum. On the other hand,
filtering down to a level, say half way down the membrane, can be done in a
shorter time, but will result in a higher backwash volume and lower solids

concentration in the backwash.



normal cycle. The result of this preferred form
of backwash process is a nuch nore concentrated
backwash streamw th a proportionally | ower vol une.
This reduces the cost of waste disposal and increases
water recovery. 20The filter-down step (step 3) may be
conducted with constant filt I‘gtl on flow (increasing
trans- menbrane pressure (TMP)®as the avail abl e
menbrane area i s reduced r nodul ated, fl.ow, where the
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provision of feed liquid to the filtratjon syste
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30 permeate flow so as to flush the loosely adhered solids from the membrane
surface into the drained or partially drained tank or vessel.
5. The tank is then drained and refilled with feed liquid, and filtration is

recommenced in the normal cycle.



3. Suspend the filtration process; 4. Gas bubble
scour is conducted to scour solids fromthe nmenbrane
surface and transfer these into suspension in the
liquid around the nenbranes. 25 3.Filtration operation
is recommenced with no addition of feed liquid, so
that . the feed liquid level in the nodul e housing or
tank is dropped to a low | evel 7 and the liquid

contai ni ng the suspended particles is filtereq aqnt h
t he nehite araph of igure A sbews thegormpatisanRetyaen A &?‘Pa'?%’&kwas
iquid i . . L . N Ambbdiment.
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reduced vol unme backwash process of the above
efe¥ibeENt . Wth the backwash process of this

enbodi nent, the backwash |iquid waste volune is
reduced by at |east of the order of 30% conpared to
that of a typical 5 known nenbrane backwash process.

It will be appreciated that further enbodi nents and
exenplifications of the invention are possible w thout
departing fromthe spirit or scope of the invention
described. -8- CLAIMS: 1. A nethod of backwashing a
menbrane filtrati on nodule, said nodul e including one
or nore nenbranes |ocated in a feed-containing vessel,
t he menbranes having a perneable wall which is
subjected to a filtration operation wherein feed
liquid containing contam nant matter is applied to one
side of the perneable wall of the nenbrane and
filtrate is wwthdrawn fromthe other side of the
perneabl e wall of the nenbrane, the nethod incl uding:
a) suspending the filtration operation;



b) aerating the nenbrane surface with gas bubbles to
di sl odge fouling materials therefrom c¢) recommencing
the filtration operation while suspending the flow of
feed liquid to the feed-containing vessel for a
predeterm ned period; d) suspending the filtration
operation; e) performng a |liquid backwash of the
menbrane wal |l to dislodge tgyling materials therefrom o
f) removing at |east sonme of the liquid containing the
di sl odged contam nant matter fromthe feed-containing
vegg®l ;. and g) recommencing the filtration operation.
2. A nethod according to claim1l wherein the
predeterm ned period of step c) is determ ned by a
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2. A method according to claim 1 wherein the predetermined period of step c) is
determined by a required level of feed relative to said membranes.

3. A method according to claim 1 or claim 2 wherein step c) includes controlling
the flow of filtrate from the module such that transmembrane pressure across
said membrane wall remains below a predetermined value during said
predetermined period.

4. A method according to claim 3 wherein the transmembrane pressure remain
substantially constant.

5. A method according to claim 1 wherein the removing step f) includes
performing a sweep or drain-down of the feed-containing vessel.

6. A method of backwashing a membrane filtration module, said module
including one or more membranes located in a feed-containing vessel, the
membranes having a permeable wall which is subjected to a filtration operation



d) suspending the filtration operation; e) renoving

at least a portion of the liquid in the nodul e or
feed-contai ning vessel; f) performng a |liquid

backwash of the nenbrane wall to dislodge fouling
materials therefrom g) renoving at |east sone of the
liquid containing the dislodged contam nant matter
fromthe feed-containing vegsel; and h) recommencing o
the filtration operation. ~7. A method according to
claim6 wherein the predeterm ned period of step c) is
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9. A method according to claim 8 wherein the transmembrane pressure remain

substantially constant.

10. A method according to claim 6 wherein the removing step e) includes
performing a sweep or drain-down of the feed-containing vessel.

11. A method according to claim 6 wherein the removing step g) includes
performing a sweep or drain-down of the feed-containing vessel.

12. A method according to claim 6 wherein steps d) and e) are reversed in order.
13. A method of backwashing a membrane filtration module, said module
including one or more membranes located in a feed-containing vessel, the
membranes having a permeable wall which is subjected to a filtration operation

wherein feed liquid containing contaminant matter is applied to one side of the



d) recommencing the filtration operation while
continuing to suspend the flow of feed liquid to the

f eed-contai ning vessel for a further predetermn ned
period; e) suspending the filtration operation; f)
performng a |liquid backwash of the nmenbrane wall to

di sl odge fouling materials therefrom g) renoving at

| east some of the |iquid coptaining the dislodged 0
contam nant matter fromthe feed-containing vessel

and h) recommencing the filtration operation. 14. A
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materials therefrom;
g) removing at least some of the liquid containing the dislodged
contaminant matter from the feed-containing vessel; and
h) recommencing the filtration operation.
14. A method according to claim 13 wherein the removing step g) includes
performing a sweep or drain-down of the feed-containing vessel.
15. A method according to claim 13 wherein the predetermined period of step a)
is determined by a required level of feed liquid relative to said membranes.
16. A method according to claim 13 wherein the further predetermined period of
step d) is determined by a required level of feed liquid relative to said
membranes.
17. A method according to claim 13, claim 15 or claim 16 wherein step d)
includes controlling the flow of filtrate from the module such that transmembrane
pressure across said membrane wall remains below a predetermined value
during said predetermined period.
18. A method according to claim 17 wherein the transmembrane pressure
remain substantially constant.



