METHOD FOR REDUCING FOULING IN MICROFILTRATION SYSTEMS Field of the Invention
[0001]The field of the invention relates to use of coagulants in waler proce systems More particularly,
the invention relates to decreasing the fouling of microfiltration systems and coordinately increasing
the life of microfiltation systems used in water clarification. Background of the Invention [0002]Many
different types of manufacturing operations rely on large quantities of water for various reasons, such
as for cooling systems, or produce large quantifies of wastewater, which need to be treated. These
industries include, but are not limited to, agriculture, petroleum, chemical, pharmaceutical, mining,
metal plating, textile, brewing, food and beverage processing, and semiconductor industries. These
industries are strictly regulate AW HEH O o RESIEEING AORHE NGNS N their discharge wastewater.
Additionally, water drawn into the fagyiHagfiUsR SY¢BRSP $PRNRG towers, are drawn in from various
supplies, such as river water, and contaminants and other compounds need to be removed so that
they will not cause scale formations, nor in otherwise clog or damage the equipment used in the
processes. Current techniques for treating such water include large settling ponds, clarifiers and
‘filtration systems that include large amo%@%f’ﬁgﬁrﬁ'&“é’dmﬂves. Biological treatment of water for
removal of i&ﬁé)ﬁed organic mate '%I})s is well kno n and Vgideg)é‘f@ ticgd in m{arrlg/,indtéstg[’ies today.
The process’inCludes sedi entation ‘?‘r%ﬁg%%’#b%?m"‘s?ﬁé‘}.ﬁ‘ o g arate tRE" f@?gé“r*ga‘nisms from
the water angstortediifertiperambait, ohd otad Suspehdead Gotids GBS pinfthéfinaf effluent. The
sedimentation step. usually takes place in.a clarifier unit. Thus, the biological brocess is constrained by
the need (0 BIoNL L B g e oty
related to the messiisiarifcatsa. needed for a given volumetric flow through the membrane, or "flux”.
Flux is expressed as liters/hour/m2 (LMH) or galionsidatift.2 (GED). Typical flux rates vary from
approximately 10 LMEI to about 50 LMH. These relatively low flux rates are due largely to the fouling
of the membranes and slow processing down. [0004]The membrane, for instance a microtiltration
membrane, interfaces with "mixed quugf’cmﬂﬂqg eSthpdeaatiMater, dissolved solids such as
proteins, po harides, suspepded solids such as colloidal and.particulate, material, regates of
bacterin or SRR froe b AN TGRS P O L AT At AU epomanto.
operation, the catieifal endparticolatessdiids fandissglwedenrganipsydepoisitecan;tihetsiesfate of the
membrane. Golloidglparficles lorm aaver.on e suacs.ol e membiane e small particles can
plug the membrane pores, a fouling condition that may not be reversible. Pore pl‘lljgglng and the
colloidal layegtathearminticanes, dhorsese rewistansot @hdrdeupase fluXatherabytedueing the

effectivenesph i MRS AR RIS RAHADL SERMIGS QOY5kad Ay futing eriads of

high organic loading, for instance, in cases involving river or pond water, when there are periods of
high run-off ragigedvetbresudssohlred sEgrataannsprain WRItHisFbaECRedasatthe amount of

sediments apd FGFiNNEMRIGLIAUIRESHE S ATEUILIQPRINIAIN APLIRYAY FORIans dlg.shich

situations, it is found that the filtration systems, particularly the microfiltration systems, need to be
cleaned or répfERBd HHOHR SPBHGH SHEHrayiET Balsls oraTIRR SR I8 ROTBPBHEEsss wastewater
to remove CegaincoRIRAMNANS, el iNsiattend! S:Ralenl PN 853 Aisdasasadyreass for

removing metal and certain non-metal contaminants by treating with a chemical cqag?ulant. In US
Patent 6,4269082% BT SO UHD AT HIFPIOF FEIoVITG TR A SRR BFAHORTE S8 organic
contaminanti: fiaae large salumesrisvasianaienibiaughi whesinichamica coagulapiawba specific

nature and mochuIa%eight ecglsgd.iln US Patent 6,926,832 th?lrl]%e of wat r soluble cationic,
amphoteric SPXREE RS E)S()I?;%‘h P CBRASH' ik‘eaéeﬁ HorAPha %ﬁs@ B (?é*@éff?eactors resulting
in reduced fetdirg ant; welidasechwatew fliskhtbratigldhe membidnariadasdiot. The process

includes sedimentation of microorganisms in order to separate the microorganisms from
the water and to reduce the amount of Total Suspended Solids (TSS) in the finel effivent.
The sedimentation step usuatly takes place in a clarifier unit. Thus, the biclogical process

is constrained by the need to produce biomass that has good settling properties.



[0007]However, a need still exists for an efficient and effective process that would decrease the fouling
of the microfiltration systems, providing less frequent cleaning and/or replacement and. would enhance
the overall filtration process. Summary of the Invention [0008]A process has been found which
increases the efficiency and effectiveness of the overall filtration system, by reducing the fouling of the
microfiltration system, thereby increasing its permeability and reducing the frequency of cleanings
necessary. [0009]According to one embodiment of the invention, cationic coagulant is used to treat

water in thd¥I8] stages\émiwate coseatmeitesyistesintahthtthe camilaiecanckfiaedudaler the
contaminants, and.therebyresulting i duced foulin the microfiltration system, resulting in
increased fﬁj';(a ésuéud%%?ggﬁg \lc{(&)ﬁ 0I(¥§| {fﬁ Sglr fé‘b‘%t‘gfoéﬁﬁ‘s 'gﬁgléilsss%i%e&sg)ég%nics on the surface of
the microfiltrativhaweémiiicFe] the pbyredading S reGuphey Surd duratiow Hbthe membrane cleaning
and ultimate. & NL [DOLQ rigus\fgatures of noyelty that gharacterize the invention are
pointed out \%%5 l@i‘r%%affft@?ﬁg %Ea\l{r%s%%htg?é? §)§Sagr¥§ %grrr%%égg pigt%(ﬁ%?lé&zagc gégﬁ’gﬂ:or a better

understandin et e itio mamtopreating shov antagesgnitbbenefits obtained by its uses, reference
is made to the accompar&gi;g drawings and descriptive matter. The accompanying drawings are

intended tolOAG® exampld GrEME TRV TRD HISRE S AR RS P MpRaRe HESERGHINGthe limits of all
of the wayshR daVapien CaRIPE Miast-srsed-Chiangesdaoind sisiifptions:of the various

components of the invention can of course be made, The invention resides as well in
sub-combirRRISE Y LiosuyRianid spiids SlEhfs gkl MR AtRM Y. JLESRYhem. Brief
DescriptiongfuheeRiawings{00tddhikeict iS B Qehematic rresentatian afeaepracessascording to

the prior art and (0012]EIG. 2 is.a schematic representation in ac ordgr&ce ith,one embodiment of the
invention. PEBRIRS B s%’rffff%“ﬁhﬁltﬁ elﬁviﬁyﬁigian partrcutate solids and dissolved organics

deposit on the surface of the membrane. Colloidal particies form a layer oa the surface of
the membrane, while small particles can plug the membrane pores, a fouling condition
that may not be reversible. Pore plugging and the colloidal faver on the membrane,
increase resistance and decrease flux, thereby reducing the effectiveness of the membrane

and requiring frequent cleaning.

[0005] Addigonally, during periods of high organic loading, for instance, i cases
involving niver or pond water, when there are periods of high run-off into the water
source or increased levels of rain which would increase the amount of sediments and TSS
in the water sources, it 1s difficult 1o maintain optimum conditions. Int such situations, it
15 found that the filtration systems, particalarly the microfiltration svstems, need to be

cleaned or replaced on an even more frequent basis.

[O0O06] it is know in the art to process wastewater 10 Temove certain contaminants.
For instance, US Patent no. 5,904,853 discloses a process for removing metal and certain
non-metal contaminants by treating with a chemical coagulant. In US Patent 6,428,705, a
process and apparatus for removing g metals and other inorganic and organic
contaminants from large volumes of wastewater is taught, where in cheniical coagulants
of a specific nature and molecular weight are used. T US Patent 6,926,832 the use of
water soluble cationic, amphoteric or zwitterionic polymers to condition mixed liguor in
mentbrane biological reactors resuiting in reduced fouling and increased water flux

through the membrane is taught.



[0013]While the present invention has been described with references to preferred embodiments,
various changes or substitutions may be made on these embodiments by those ordinarily skilled in the
art pertinent to the present invention with out departing from the technical scope of the present
invention. Therefore, the technical scope of the present invention encompasses not only those
embodiments described above, but also all that fall within the scope of the appended claims.
[0014]Approximating language, as used herein throughout the specification. and. claims, may be
applied to nfpelfylany quaiatitative sejesasaiitation hataefttpatmissiiycuaspvatbauheesulting in a
change in th bl%séc functi%néo .hi(ghfi'%lis related. Atccor‘d'_in(?lkgé a valude rpptji_fiied bg a term or terms,
such as "abaﬁ'tl, iSSR0t nmited 16 ltﬁ't‘—:Dp'retg'léne!(:\'53 bterasboe"c?'ét v & PEHErE o fﬁgflarl?ces, the
approximaticigal@ng uagemeyxcomespantivoithiephenisidie ahamih8trcmenpforaieasuring the value.
Range limitations may be combined andlor interchanged, and such ranges are identified and include
all the sub-ranges included herein unless context or language indicates otherwise, Other than in the
operating examples or where otherwise indicated, all numbers or expressions referring to quantities of
ingredients, reaction conditions and theX@masssfithiiepatifitation and the claims, are to be
understood dified in all instances by the term "ahout". [0016]As used herein, the terms

"com prises,ﬁlgﬁprisingé ﬁ‘fé’ﬁﬁéé’,&s“%’ﬁgihéﬁﬁ%?' ‘ﬁﬁ’é’g S gwé?ﬁ%}cé?ﬁ%‘f SndisHerHRRRSSY, are
intended to epiRI @ HENEXcUIRIVE isainsioN ddatiexanaiaimpretessnivethioc iarticle@n apparatus that
comprises a_list of elements is not ne%iﬁsaril imited to, only those elfnéents but mzélg include other

li ) ne .
elements ndPEXBr LS HPEd B PRASASAE o iR PIdRadLe METHB B AT BPpAFATt Y00 16]0ne
embodimengiqe preseat nyaiion is.disgied o Bracess oriedusing he fouing ol migrofiration
systems that. Is uﬁed in Water reatmen processes. In operation,cﬁfe water to irea;(e ‘IS collected or
obtained frot® m@swmeimﬁd suhjetigestol eeatentdipentayionie eod U mﬁgpﬁm godts being directed
to a raw walgtad IR RN A8 RSl da WEhISE Rlaskdipgram of a prior art

process, water proceeds from an inlet water source 100, to a raw water pond 110 or other holding
tank. The wm@‘qﬁh@mtwmm%wmm@wwﬁiﬁgng%m@mcx&@ﬁi&ﬁﬁm?w@r&aﬁer, the
water procegdlsilran INGHANMNAIBRRRNA S0 Andds SHt NG INR-SHGAMSHOAG WRihpyoceeds to a

microfiltration system 120, wher€ it is filtered and then on to collection as treated water 130. The
second strefFisitgdheriinarsaay adfarRbRNG Rnren brarardediasii slesngirsntaean itor to being
subjected tﬁ@e %arifier %o, and then on to the cooling tower 160, or other intended use. jn an
alternate entB8dihent, thd S LB SHEUMES ARARSERY %@E@ﬁﬁ%ﬁ%&l‘&ﬁﬁ“i‘%‘%ﬁﬂ%‘% proceeds
directly on tentswigepstieh! asta eoakngaiaweannsithiout deiforstinectae t hslalifess Q0 17§ his known
process diff rstfrom é{Jne e bgd'%m}enl orf;tiile r.esen%clqim d process i%thgftw t?r,isa(ggtrained form
an inlet water Souree SO8 S iL im ‘%‘(‘ﬂi“éftéﬁ)y‘t;r{e&'a% ik & é’&%’é‘“ﬁrﬂ 1 IE)LHB?? ﬁ%é }jing ontoa
raw water ponc220:cTdrencernamndizr ioftthapranpssyaigrbaiment isdidasaritvhatkeowrhin the industry.
The water in,{h6 134 WaLet bond. 220 racceds.and s sall lnto 440, strsamis.ong, oyhich Js treating
with a second coagulant2sd pl’l%)l’ 0 procee ir‘\g“on‘to a?uﬁctlona} or pom% of use, suc ain a cooling
tower 270. Titeseisadedriayshecupibetboiie of dlhifidr260ysribe toverocaedingeonadeangoint of' use,
such as a. caalingcpper. The. SeCAd SHEAM ALY LRI M LAMVREL RN R0 Argpeeds to the
microfiltration system. 230 and then on as treated water 240. [0018i'ln prior processes, It has not been
the general praEscBausadgaidiessisiecsragdrirs ortHiocaiharns innniees aehinieritsrosedses, except.
after the watgg. has,aleaty hassed thrauaagigratifiationsystem, or as is shown in Fig. |, in a
stream that does not proceed through the microfiltration system. This is due to the fact that it has been
generally understood that the use of such a coagulant actually increases the fouling of microfiltration
systems and other membranes, and results in dramatic decreases in membrane or microfiltration
system flux. in an alternate embodimBrieftbeskitipiion eygieMiswimgdtrafiltration system instead of the
microfiltratitm system. [0019]However, we have found that by using cationic coagulants, particularly
those which E®d organiEléind isorgaricaatiorepalipher bfend ptheesnmrotidiagon the prior

art; and
[0012] FIG. 2 is a schematic representation in accordance with one embodiment

of the invention.



system performs more efficiently and lowers the times required to clean the microfiltration system at
levels of up to about 95%. (0020]Additional benefits have also been found by introduction of a
coagulant at prior to the microfiltration or ultrafiltration. system in the process. In particular, there is
better color removal from the influent water, improved turbidity removal, low aluminum carryover and
low dosage requirements. [0021]The input or influent water may come from a multitude of possibilities;
some examples include but are not limited to; rivers, ponds and industrial wastewater. The inlet water
is directed to a holding facility or tghagegDaschiitival inmked 40safiaw water pond, wherein it is held for
varying amounts of time, depending on the process conditiois and the facility. [0022]The cationic
coagulant cf@#i&)one of My tvaikableicoaeriiantsairbgartiestaib chtithicefistymmrsyhave been found
to be useful, Galionic.plvmermeans.analymer havingan overall nosifve.chaas, The anionic
polymers of‘this invention includé polymers composed of cationic-and nonionic monomers. Cationic
polymers ofeatigddeesttio ninbiyel oy burrareshotdiniteitar: selttiont pokwmersseamuvisiotopokrners, and
dispersion IS.:l0o ' gfj, lic. cationic, poly gﬁl_ %h % .bg useful in
onb ombocen B S 8 e BPRSTy FSEER R
MississaugacenstafidicCaratbliEah eatorimpelymare tdy dhesslendebhergassainddrideysnic
polymers, thﬁ,p;@g}gagqmqiggg\,{{]gmgp&%&(}ﬂq@%@% grgagic polymers, and in an alternate

embodiment, comprises from about 15 to about 25% organic materials. Inorganic polymers include, for

example, pgjgahinum chigiideinaiie OIaRRIERONMNESS Meclud yiayanplestanmiaged heghigh charge
density of this particular prpdgct results, in pugstandir_})% removal of inorganic and organic colloids, oily
solids and cIBFEatRING THMATHifARE M FateRHRBH MR SPEETHL O ARt d MEBUEL the cationic
coagulant isvarglenchoftganisyialyiens 00 2allasentieribadinentiofitiisdaxention, the coagulant

added prior to the raw water, pond or. holding tank, the initial coaqulant is the same as the second
coagulant, W‘ﬁ?gﬁﬂgfgéae%@%ﬁ?ggaf%ﬁf? ¢ fh%ﬂ%wwg?é}?’p%ﬁ B H‘c!?ﬁ'rlng BAR PESHiIE difbodiments,
this second posipe antis gedéadrior 10 aalanifieriniiaanealtdmaperenibadimenipiihgdmitigl coagulant
difers from {he. secand capaylant The Iyl casanlant i.added i a0, amoyt o fiom. abut 20 to
about 120 ppm.g[B?é'é As stated a ove,“ad%ll ional benelits are derved from the use of the initial
coagulant inttiag prosesisnFhenddlornétiangatortd bechreatgdsdeeidemiSedrasiivatlydéralinizbout 80 to
about 100% gf the color is rempved, ontin %X from 4.to.about 100% remaval takes place from
the addition %f the i%%af‘é%‘%%%%?oa&%ﬁ? 06{25]%%%%5%6}%%3% %%%é ﬁ}%’%‘éﬁiﬁ&%é@@dfgnt also has
a beneficial EffeitOnte SLABRIRY BT HIempliewateindidisdnadi thebsitalr catioeiy @oagulant decreases
the turbidity %@&%@tﬁ%mﬁw& inheud Qe aldnednialyaliesyareterably fom.about 3 to about

7% of the initial value. 026]1Another benefit received from a present embodiment is the limited

amount specification and the claims, are to be understood as modified in all instances by the term
“about™.
[0018] As used herein, the terms “comprises,” “comprising,” “inclades.”

“including,” “has,” “having”™ or any other vaniation thereof, are intended to cover a non-~
exclusive inclusion. For example, a process, method, article or apparatus that comprises
a list of elements is not necessarily imited to only those elements, but may include other

clements not expressly listed or inherent to such process, method asticle or apparatus,

[00186] One embodiment of the present invention is directed to a process for
reducing the fouling of microfiltration systems that is used in water treatment processes.
In operation, the water to be treated is collected or obtained from its source, and
subjected 1o treatment by a cationic coagulant prior o its being directed to a raw water
pond or holding tank. As shown in Fig. 1, which is a block diagram of a prior ant

process, water proceeds from an inlet water source 100, to a raw water pond110 or other

-4 -



of aluminum carryover, amounts of less than about. 0.3 pm to less than about 0.1 ppm. [0027]The
foregoing may be better understood by reference to the following Example, which are presented for
purposes of illustration and are not intended to limit the scope of this invention. EXAMPLE [0028]Raw
water from a river was collected and measured for turbidity, color, total organic carbon (TO() and
aluminum carryover, as compared to the same water with various dosages of two different cationic
coagulants, polyaluminum chloride (PAC) and Klaraid COP 1348TM (GE13etz Canada, Inc.,

Mississaugaci@niatimkCanadaleT e srbultd arenshawntinttefolionvip o ltabies.akAC Dosage ppm

Turbidity Nzgn%%gagg,cﬁgrgage? § é%@é?lﬁ%@e&w from the raw water pond 10, and is split

o two streatns, one which proceeds to a microfiitration system 120, where it 14 filtered
and then on to collection as treated water 130, The second stream of water that leaves the
holding tank 110, is treated with a coagulant 140 prior 1o being subjected to the clarifier
150, and then on 1o the cooling tower 160, or other intended use. In an alternate
embodiment, the second stream of water is treated with a coagulant 140 and then
proceeds directly on to its use, such as a cooling tower, without being subjected to a

clarifier.

fo017] This known process differs from one embodiment of the presently claimed
process in that water is obtained form an infet water source 200 and is immediately
treated with a coagulant 210 prior to proceeding on to a raw water pond 220, The
rematnder of the process of treatment 1s similar fo that known in the industry, The water
in the raw water pond 220 procecds and is split into two streams, one of which is treating
with a second coagulant 250 prior fo proceeding onto a functional or point of use, such as
in a cooling tower 270. These stream may be subjected to a clarifier 260 prior to
proceeding on fo a pomnt of use, such as a cooling tower. The second stream of water

from the raw water pond 220, proceeds to the microfiltration system 230 and then on as

treaied water 240,

f0018] In prior processes, 1t has not been the general practice to use water-soluble
coggulants or flocculants in water treatment processes, except after the water has already
passed through a microfiltration system, or as is shown in Fig. 1, in a stream that does not
proceed through the microfiltration system. This is due to the fact that it as been
generally understood that the use of such a coagulant actually increases the fouling of
microfiltration systems and other membranes, and resubts in dramatic decreases in
membrane or microfiltration system flux. 1n an alternate embodiment, the filwration

svstem is an ultrafiltration svstem instead of the microfiltration system.

{0019} However, we have found that by using cationic coagulants, particularty

those which are an organic and imorgamc cationic polymer blend, the microfiliration



RAW 100 49.1 2.69 186 9.16 7.86 0.29 120 140 2.47 38 19 4.01 3.82 0.23

system performs more efficiently and lowers the gmes required to clean the

microfiitration system at levels of up to about 95%.

[0020] Additional benefits have also been found by introduction of a coagulant at
prior to the microfiltration or ulirafiltration system in the process. In particular, there is
better color removal from the influent water, improved nrbidity removal, low aluminum

carryover and low dosage requirements,

f0o21] The input or influent water may come from a multitude of possibilities;
some examples include but are not limited to, rivers, ponds and industrial wastewater.

The inlet water is directed to & holding facility or tank, such as but not limited to 2 raw
water pond, wherein it is held for varying amounts of time, depending on the process

conditions and the facility.

[oo22] The cationic coagulant can be one of many available coagulants. in
particular, cationic polymers have been found to be useful. Cationic polymer means a
polvmer having an overall positive charge. The cationic polvmers of this invention
include polymers composed of cationic and nonionic monomers. Cationic polymers of
this invention include, bui are not limited to, solution polvmers, emulsion polymers, and
dispersion polymers. Inorganic and organic cationic polvmer blends have been found o
be useful in one embodiment of the invention, for example Klaraid CKP 1348™ (GE
Betz (anada, Inc., Mississauga, Ontario, Canada). For cationic polymers that are blends
of organic and inorganic polymers, the blend comprises from about 10 to about 50%
organic polymers, and in an alternate embodiment, comprises from about 15 to about
25% organic materials. Inorganic polymers include, for example, polvaluminum
chioride, and organic polymers include, for example, tannins. The high charge density of
this particulsr product results in outstanding removal of inorganic and arganic colloids,
atly solids and color-causing contaminants in water treatment systems. In another

embodiment the cationic coagulant is a blend of organic polymers.

[0023] it one embodiment of this invention, the coagulant added prior to the raw
water pond or holding tank, the initial coagulant is the same as the second coagulant,
which 13 added subsequent 1o the raw water pond or holding tank. 1o some embodiments,

this second coagulant 13 added prior to a clarifier. In an alternate embodiment, the inital

-5 -



1 0.19 Klaraid CDP 1348 Dosage (ppm) Turbidity ppm Color ppm OC ppm Aluminum ppm RAW
49.1 186

coagudant differs from the second coagulant. The inttial coagulant is added in an amount

of from about 20 to about 120 ppm.

[0024] As stated above, additional benefits are derived from the use of the initial
coagulant in the process. The color of the water fo be treated decreases drastically, from
about 80 to about 100% of the color is removed, optimally, from about 94 to about 100%

removal takes place from the addition of the initial cationic coagulant.

[0025] The addition of the initial cationic coagulant also has a beneficial effect on
the turbidity of the snput water. Addition of the initial cationic coagulant decreases the
turbidity levels to from about 2 to about 1% of the initial values, preferably from about

3 to about 7% of the initigl value.

[0026] Another benefit received from a present embodiment is the Hmited amount

of aluminum carryover, amounts of less than about 0.3 ppm to less than about 0.1 ppm.

[0027] The foregoing may be better understood by reference to the following
Example, which are presented for purposes of fHlustration and are not intended to timit the

scope of this invention,

EXAMPLE

{0028) Raw water from a river was collecied and measured for turbidity, color,
total organie carbon {TOC) and aluminum carryover, as compared 10 the same water with
varions dosages of two different cationic coagulants, polvaluminum chloride (PAC) and
Klaraid CDP 1348™ (GE Betz Canada, Inc., Mississauga, Ontario, Canada). The results

are shown in the following tables.



9.16 801.7184.920.08 100 120 1.70 2.358 + 10 4.73 4.83 0.09

PAC Dosage Turbidity Color TOC Aluminum
ppm NTU PTC ppm ppm

RAW 49,1 186 g.16

160 2.69 S8 7.86 4,29

120 2.47 38 .01 (.23
140 251 19 382 0.19

Klaraid CDP 1348 | Turbidity Color TOC ¢ Aluminum
Dosage {(ppm) ppm ppm ppm ppm
RAW 49.1 L 186 916

80 1.71 8 4.92 (.08

100 170 8 4.73 0.09

120 2.35 10 4.83 0.13

{00291 Klaraid CDP 1348™ exhibited the best overall results, including best

color removal, and lowest aluminum carryover. As shown, the optimal dosage for this

coaguiant was at 2 30 to 40% lower level than PAC.

[0030] While the present invention has been described with references to preferred

embodiments, various changes or substitutions may be made on these embodiments by

those ordinarily skilled in the art pertinent to the present invention with out departing

from the technical scope of the present invention. Therefore, the technical scope of the
present invention encompasses not only those embodiments described above, but also all

that fall within the scope of the appended claims.



0.13 [0029]Klaraid CDP 1348TM exhibited the best overall results, including best color removal, and
lowest aluminum canyover. As shown, the optimal dosage for this coagulant was at a 30 to 40% lower
level than PAC. 9.16 8- [0030] While the present invention has been described with references to
preferred embodiments, various changes or substitutions may be made on these embodiments by
those ordinarily skilled in the art pertinent to the present invention with out departing from the technical
scope of the present invention. Therefore, the technical scope of the present invention encompasses
not only thas&enoddimedis:described above, but also all that fall within the scope of the appended
claims. What is claimed is: 1.A process for reducing the fouling of microfiltration systems comprising
adding to ah inlet vatecssreecin e tiiv ainguitoaicacbitiehin, Dotuanwtdnairdtagca.tionic
coagulant ig 3, bland of QIIANIE AN HOHANIGROMTP IS A1oIEBIBARST, A0RAUENEedafigrein the
coagulant is added prior to a. raw water pond 3. The process according to claim 1 where an additional
coagulant iseidetttsaisdeerbnt tacavacadd WMAERPSHY!YBeThe process according to claim | wherein
the blend of inorganic and organic cationic polymers is comprised of from about 10 to about 50%
organic polymers. T8¢ PHE$HRSSEURE S G SRR R SRaRIAB! BTN RSFdR%iEEhd organic
cationic polymerséngomprised of from about. 15 to about 25% organic polymers. 6. The process
according to claim 5 wherein the cationic coagulant is added in an amount of about 20 to about 120
ppm. 7. Thg procdds pessding baiekaim damiéreiretu e difdiobtia wagelaietredsas from about 85 to

about 99 perc§nt after addition of the cagonic coagulant 8. The process according to claim 5 wherein

VR S A b B 8 Aiout 2.5 NTUS.

the turbiditysv
4. The process according to ¢laim 1 wherein the blend of inorganic and organic

cationic polymers is comprised of from about 140 to about 509% organic polymers,

5. The process according to claim 1 wherein the blend of inorganic and organic

cationic polymers is comprised of from about 15 10 abont 25% organic polymers.

6. The process according to claim 3 wherein the cationic coagulant is added in an

amount of about 20 to about 120 ppm.

7. The process according to claim 5 wherein turbidity of the water decreases from

about 85 to about 99 percent after addition of the cationic coagulant.

8. The process accaording to claim 5 wherein the turbidity value is from about 1.5 w0
about 2.5 NTUs.

9. The process according 10 claim 1 wherein the microfiltration system is comprised of

an ultrafiltration system.
10, A process for reducing the fouling of microfiltration systems comprising the steps oft
a) drawing influent water to be treated from a source;

b) adding an effective amount of an intual cationic coagulant, comprised of 2
blend or inorganic and organic polvmers, to the water to be treated prior to its placement

in a raw water pond or bolding tank; and

c) dividing the water from the holding tank or pond into two streams, one that

proceeds to the microfiltration system, and one that proceeds on to & point of use.



9. The process according to claim 1 wherein the microfiltration system is comprised of an ultrafiltration

system. 0, A. process for reducing the fouling of microfiltration systems comprising the steps of a)
draw ng influent water to be treated from a source; b) adding an effective amount of an initial
cationic coagulant, comprised of a blend or inorganic and organic polymers, to the water to be treated
prior to its placement in a raw water pond or holding tank; and c) dividing the water from the

holding tank or pond into two streams, one that proceeds to the microfiltration system, and one that

proceeds onlto thppratefsugel ailil i T heipedcdasvaietatmeal) whetepidhedvater stiaant axbish proceeds

to a. point of use 5 I{eated with a.second cqtioni coagulant ubsgﬂuent to, the settling pond 12. The
eated %t e T PO

treated With a secong caionic cpagylant subsequent 1o the seftiing pon .
process of daim 11 Wherein the second cationic coaguiantis esamgépasct‘he ationic coagulant. 13.

The proces%'.ﬁcfﬂéﬁiﬂ%& Gl A0 wharein J%ﬂ@éﬂé&@@&i%%?@@g .&ﬁgﬂ%%?iﬁ fraguianire blends of

inorganic ana'prga IC cationic polymers. 14. The process according to claim 10 wherein the turbidity
levels are déctehsiririevedsiaffrom about. 2 t.o about 10% of initial values. 15. The process
according to claim .10 where the stream proceeding to a point of use is first passed through a clarifier.

16. A procedd fPFIREMY ISR sl msisEhiky stehil auhipfriA gAY g t8sa¥rHiet water

source an effe¢ivedamaHi-ahR calQRiG seAWAN haEe the cationic coagulant is comprised of
organic polymers. ’

14, The process according to claim 10 wherein the turbidity levels are decreased to levels
of from about 2 to about 10% of initial valnes.

15 The process according to claim 10 where the stream proceeding to a point of use is
first passed through a clarifter.

16, A process for reducing the foaling of microfiltration systems comprising adding o
an inlet water source an effective amount of a cationic coagulanl, wherein the cationic

coagutant is comprised of organic polymers.
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