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METHOD AND APPARATUS FOR ASYNCHRONOUS BLENDI NG AND

SUPPLY OF CHEM CAL SOLUTI ONS Background The conbi ni ng
wofhodonooias nore fluids (liquids or gases) togePOEAB1006/000852

forma defined mxture is fundanental to nmany

i ndustrial processes and commerci al products.

Typically, this conbining is perforned in discrete

bat ches. In such a batch process, a quantity of the

f METHOD ANDi APRARATUS AORASYNCHRQNOS BLENDING AND

second fluid. SUPPEY!@P CHEMIGAL SOLBONONS al |y m xed,

and the resulting mxture is sanpled. |If necessary,

addi tional quantities of either the first or second

fluid can be further adBaekgrourdli ne the conposition

ochi d0egon g, ARG oL Mo kIR foRERAeR] todther to form
aQefigBd miskire isiindlaimgrtalod rhaty dugtrizl ppdessdiesgindr ocess
is conmbn to nmany industr. al sq?%nents i ncl udi

. . > ng.
coRvnarBialnEadiictsr hiisalyn dis SREMHMBE Ig P@ﬁp”ﬁ?gﬁhg%'{e"e
' di d ' ,
RlSEEY i §oP ByHE BroceR ' RRARERTIITHe AFHM B added, |
fodlovdddiysa quhatifycatithesedord fuidanithesertyodiuids age meachbnically
i.ndustrial liquid products. Batc rocessing, ,.or
s dghe srediing e i Samaes 1o RecTesary.Aifiinal o
q@ﬁﬁméseof aiihieR e/ filsRbP SeSHk fuid @ BAHIrHRA ad@Bd 1§ réff: the
this process can be tine consum ng, |arge vol une
coapobidisn af ¢he ppktoee.| Pnpoedhadedired composHion is iashbievedi the

a5 43gare L B Rt B LT e Vel y i wea.
and TRfd e F Bafthing e£blehtitg robesk!lsecorhiogictoaanyTRRIustrial

are t%/pl cally batched in order to overcone the

seagmenis/iaciugiiiocsesicondyetos prraassingn PharmaeeyHcas Dradusts.

o5 BT 5 SSHS By o388 Byt prson
clreapriaaktspbetraletini poduetd, loentidet prededts f ared) oresmiyl other

chan?_es its rheol ogical or chem cal properties over
genei@l inystiad g RIPEEEIS. i s cormon to nmany fornul ations

and j it f n ' e
o B4R bEpdel AL SN B TP R18 e fatons
For eramiples eisuaBalacge tanksaareakquoirédahd sinog &is poocess can be

OB oS S 0L 5o e bl AR RS same
HiRRN AL Mihk QealCiRTire 8 sussenadrhbAliRAsting space, and large
batch volumes dictate a relatively fixed, and inflexible manufacturing
schedule. Large volumes are typically batched in order to overcome the
relative imprecision of constituent fluid measurement. Large volumes help to
reduce these errors as a percentage of the total batch quantity. Another
drawback of batching is that the batch frequently changes its rheological or
chemical properties over time. This aging effect is common to many
formulations and over time it forces many adjustments to be made prior to
sending the composition to the intermediate or end user. Batching can also
lead to open, or partially open tanks and to fluids exposed to the atmosphere.
This can lead to unwanted chemical contamination, chemical degradation and

to microbial contamination.
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to mcrobial contam nation.Batching can also lead to
difficulties in mxing together the fluid conponents

WO p0obaoyges vol unes. It is often true that the cPOPUBROOH®0SS2
can be m xed onIy vvith difficulty and require

I h
B A B G R
cbﬁibgﬁeh@ﬂh |érpe%mndsf ftas ®ftkn wmet tHe edrRpoheitd e tsé
Is also true that the | arge vol unes

rmwl oalmvyltrc@ﬁmuitvwdtr@qwemlngge@agéamrémbw@om@ be

3Bl [ PRATA SR b ot g1

largé tersk ©f havesdifferend pegydrtiohatetrixtureBest mesﬂwdfs tlhs%so true
numer ous and subst antl al shortconin

that the roexelumas Wpically vemyaitied tgat grun@ CaHeRiGleaging to be
t%gﬂg%tfogws' 89 RRNSuIPRS £\f<t69+é@é‘t La% ahﬁ%%r&tq@faﬁgﬂgbmms

foceSS|ng I'S” kKnown as YO'Ruous
a@prtdd_mcedslebdmg_ctonssmﬂmn‘dmwetdm cutamimadibnconbi ni ng

consti tuent wdstoform fl uj t onl
o oaBacanSE Al troge nutprons Fod sbSanBLARgCaiBa, SRd .t
litRa G g‘?{@r&ﬁ%qﬁe@@oﬁﬂwﬂ ol @8 n'ié%ﬂﬂéétﬁﬁn? Ha®eRich

require ica based on the demand of the fluid
scbtughh r@nerattﬂnaavgmagd te batel progessing isolnewn asteentinuous
b% geal of a continuous bl endi ng system as di stinct
OH% bat ch processi ng system is clear. The ability

to eCoRtingé s bleadiny &Rbbalks ihehepan af combiing kehstitoent
tanks leads to a small system vol unme, nore product

flyigapo feren adluid esadsict paly as readad @r@uacﬂemfm 88ii on

EbHoloHE hipBG: R rid b b phe? e 8 PR e

rdteregliredrisaypiealy basst goahé tgmamdcofdhe flald fﬂlrﬁ@hiadhhﬂa
barrier between fluid products processing, and fluid
PackaaiRg theliaid grefictcont i nuous bl endi ng can greatly

r edu?ﬁe%ﬂgsr of% E8MRIdUs Bendii n‘glsﬁfénﬁ’e&g di%fhdt n a batch

Furt her he mXing 1s si ed and result
prfoessingesystamge mbsars WmaMhtattocazhwnétbdhpﬂargediatdgl ng

effects are al so ] arqgel |mna ed. The re i ssue
piceraloand oD bt Tedslad sty stems Meliergmeie Pt
c&‘anuﬁJﬁg 'ﬂé&lbﬁm\?‘ ﬂ§&rrg>?o&fct?@ﬁhhléﬁdn tdrh&rblhd) dnd 8f

use versatility application in a broad range
suﬂstenﬂtﬁ‘r@rlowar capital cost. Canénuaus klesdiggcanoalise yield supegor

dr ?]m ndi n have db el
product rormula Selt acy, and quality, and can eliminate the barrier between
fluid products processing, and fluid products packaging. Continuous blending
can greatly reduce waste, cleanup time, and effluent volumes. Furthermore,
the mixing is simplified and results in far more homogeneous formulations.
The product aging effects are also largely eliminated. The real issue is how to
build and operate a continuous blending system, with the maximum degree of
accuracy, flexibility of use, and versatility of application in a broad range of
commercial sectors.
Numerous designs for continuous stream blending have been

proposed, originating from various liquids processing industries, particularly
beverage processing and food processing. These designs have been

attempts to develop and market continuous flow proportioning, or blending
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proposed, originating fromvarious |iquids processing
i ndustries, particularly beverage processing and food

wpe@ereding. These designs have been attenpts POI/IB2006/000852

devel op and mar ket continucus flow proportioning, or

S RSO A OB b Ve SR e Lt Rt
ur(té’grla] déﬁ@ﬂh@dPlD?%édﬂack%ﬁ&ol ibBps. is a type of

f eedback control whose out put, a control variable,
i s gdhisriala typp e éeedhackinengolier wheseestpuscareontrol variable, is

oRFell PasBE ol ol sBRRT T rEH 2 PPfcand sgme

niegsardd prdoeks aatiable. tRdahnelemeanhef ¢g PID coftrolferrefersdd a
error multiplied by a gain, Kp. This is an adjustable

paﬁﬁplaﬁ’l?@i'onl’fﬂk%ﬂ'? Q‘%/@'Er@f'rs Kp is respon3| ble for
Poo i g’ hbartbial Rgr htldiRh 15 o5, Fep ife s arf ¥iitable

i ntegral afmpiifienrinmbhy plstechs)¥Kpds g@spmnslﬁle fdrrprtfaess
syst ens, g{als responsi ble for driving error ft

but, to s&t@btyittgs "PW@'?d the R\b cam Grifteva itoe Atd ﬁ"e PV

[ nst abi | i Egnggemglteegrat or wi ndup or actuator
saturation rivative: the rate of change of error

mul t spl i gllhtb?rait tbaiimegtal of brrorrmultuslmihl&yra gai(g Kﬁ In many
responsible for systemres t 00 hi and t
wi | |. osci FYSERS, %o@ rleéﬁpﬁﬂsletnfﬁédﬂ‘(lnﬁnqrm%%%&& to set Ki

sl uggi shl yoq H_?ﬁ Rasij % oScIftich &Jlﬁgtaﬁﬂlﬁfoi] grra;[)orr windup

derivative acflon anp |f|es any nol se |

si gnal . Anre&tmmpjresablﬂratlbns type of continuous m xer
mould be whi ch s |ntr

Inc.? of vg’g\(q |t|=%e WPQ&'&@PHG ﬁ"&éﬂ?é%g? dtdli’béé@a'” Ka.
desi gns r t [5(9’@1

[iquid st ﬁe?ﬁ@vﬁg %%axrdﬁgg% o”t?lléggp%%t%@‘é\’egéogﬁéoo
cont r ol | ebighuangstheWP¥ véll pheilléieotoa kmeasd @maPVfwdirreapond

flow neter a Coriolig mass f

used Lo prlIIRTnHEPsSitatFBeud AR FolReh e Gitve' otion
devi ce i nafipiifiés bAy AblseTRlthé @ridhisirdl.n a desired ratio
of flows anpbng the streams, and where another signal

representing overall systemdemand rate is used to

o PR Y R b BHETRGRL el R RN R
whidhhwas iritratueed by H & K Inc., of New Berlin, Wisconsin. In general,
these designs rely on regulating a continuous flow of the liquid streams using
variable orifice valves or speed controlled pumps, where the flow rate signal
from a flow meter, most often a Coriolis mass flow meter, is used to
proportionately modulate the flow control device in order to attempt to
maintain a desired ratio of flows among the streams, and where another
signal representing overall system demand rate is used to proportionately
modulate the summed flow of the entire system.

Several major design problems are encountered with continuous
blending systems, utilizing this flow architecture. First, as the overall output of
the system is increased or decreased, the rate of change capability, or
response time constant of each stream, will vary one from the next. Thus,
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bl endi ng systens, utilizing this flow architecture.
First, as the overall output of the systemis

Wo p@seemed or decreased, the rate of change capebiB2006/000852
or response time constant of each stream wll vary

th Th t.h
Wiy a.ondt Smmandighaodert Siée BeRtisialia SE R gt
cé@é‘lﬁ ‘Rissr@ﬁﬁaﬂo flo@ananBistié fsrthey afggfré\med pYIha\Gershddy or
t he overs hoot or undershoot of each stream as a new

ueéersboohof ¢ach stieAro @S anew,seh POl dhreachedmAlse.as aaeh

SGLATERY £ cFRRRBE, 8 phEEd B B M. o

stregme 2B huritiNg &Y odeiliRibrss Thase caHsros eontwlspr‘obms can
of bl ended stream accuracy. Cearly, PIDIOo

caesR seious losg ok bipndegrrireany AEEHTEEBT Cleam. é%!Dng)eP grgtrollers

aFe?é‘ésx &d WEC@%‘I%&%IE% s?ﬁ@trﬁsnﬁlgt %er nd lﬁhe}érftrlﬁ/ ({Esgﬁ‘?%ef

sthbility deeaseloﬁcomwelpérmda@/rdeak anhhathbenstedctmgt hltigle dependent
[ [ tistical ,way and

apd é{%&nﬂ%‘dég? NAHAIES oba Tl SHEATB M Bu10ThiRel Gbsstatistical way
aAICHRY CREAGhGHEFAMCRTS B AR dickpsabiack signal

e causes the lowto briefly go bel ow or above
t he Béllnarsather prabiargeaofariseeviieva feedhackgigealahange causes

il FSEREE 8 50 o 5Te i PG ol AR et
gbHelaY] n% UfHer‘I%édBQck SigRal. eEWérf R Eofthvarder hbﬁ:lvVeﬁ‘e' $ufbties, this
through a Coriolis rmass flow neter wwthin a defined

capegeut andds wéoasdtscsspm fotly furthairags jne eqiieament to

T o8B Buah el ORIl ks TR EneRir Y s XiPieRl e o

agiiese satibfabtdrpectneryisblearipelethdrstizbiy.t and st op the
fl ow_stream system When a stop-start event occurs,

i s vEephans; the majok rroplen @npwﬁtsm wih§aese dasionpeind the
P‘ﬂb tcgpﬁal ﬁ%@ﬁgctu?é'gnééﬂﬁtﬁttﬁe rieQ/WFRI%'WeéH f?ﬂ%ﬁ%nd-rs'{bﬁ the

een So persisten at nearl
flowsyimalnedystgm eVithemaey stopesiarttevent océurs, uhmvers/ diffisult eebring

tr%?;é;;arﬂ%%.gg Wi kel e i %fl(é?f\fa%}tﬁeﬁcﬁpg This
k,
pEHIN B8RP RS BB D AL bk oallinsichba 3y stsrashamak.

W nmust St op, ause r ol onge
régarlegrtoghe pisagd a sipge tark, off axpttotsleevefaldswndfedaga’@nmsapacity

Ry bisur HoviS ColiBhis, AiRhg Bfibr il inddhige stihages,

to aEk/@WvﬁﬂPﬂhbms@éffé@@rg@ 1Ak r.ﬁble%ﬁgomﬁ must stop, because
statistically "diluted" prevent | oss of accurate

oba grelonged Ellerhetopmqunerecﬁtaa the flownsiteains musigiher be

d@%ﬁ%ﬁiﬁﬁfﬁgﬂrgﬂﬁﬁﬂ E@éggt@?é/esteﬂ%%ga,sadth%yssl}rsg]tank must be

quite large to allow poorly matched flow ratios to be statistically "diluted" to
prevent loss of accurate blending. Either method results in substantial waste,
decreased blending accuracy, increased system complexity, and increased
system volume, thus depleting the sought after advantages of continuous
blending.

Therefore, there is a need in the industry for a blending system that
addresses all these issues. A blending system is needed that can
accommodate continuous changes in demand, while maintaining a highly
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system vol une, thus depleting the sought after

advant ages of continuous bl ending. Therefore, there is
w@20verlien the industry for a bl endi ng syst em PEEIB2006/000852

addresses all these issues.5 A blending systemis

need t hat can acconmmdat e cont i puous changes,in
P o erd i, TR o8 e I PeaPa g St that
indégrateCtio A %K/érdllscr@nﬁ@alasdb%%ﬂaﬁ@in\@_n%r?%h@&émtr%%
that integrates 1nto an overadll chem ca

. _ _ supply and
exiatsdiar ajending sistern ied ¢asxireduced multiple b@ﬂdedgscwtmmnd,

sk B RRTER At s Cat HRRREoRGLA Fitg ARG witn hign
reyoldiont i DnetdieRiste st ablehdimgdysteradhatt camcorfedtdsiehded
exists for a bl endi nge system that can correct blended

pradsgtithat Mgy havs been m@@ﬁ@rﬂkﬁﬁfﬁ‘%ﬂ Y8pselsy PEAr fhdelivery to
e ] p i tQ.: P t - .
SR ag PRSI ENIEHRT hd Bob, R0 R Rt gt nas
theeabilitiyeo a’raickiangd (tc?fiu'mathb_ch:emimj rdonpositionscdfethe c'ng'_tial
conpositions of the initial conpopents, internediate
C%ﬂ“@ﬁa%f,‘tsaW&emefH?tesQJPﬂ%cﬁi‘doﬁ?f@KgngDﬁ%’r%ﬁ’@ﬁ-The present
i nvention provides a chem cal blending system The

system i ncludes: M xing continuously at |east a first
chemical streamw th a sSummuacyeni cal streamin a

i 1 b PP HoR P CES @ A ERtp e Bl Safehn Toe
syNBiviatiugdsmanner, forma first solution. In this

system the first chemcal stream and the second
chem cal Mixiegeratirueusty phigagta firstieheoticalsdraam withie

m xi ng zo - ' ' [ -k

sol ut ?on, g&%’é}de%é}ﬁ#&ﬁ%ﬂﬁﬁ@h tﬂ%’%‘-‘zﬂs IS%%ﬁI rT hésc‘b‘epg{ar

sol ution oydtent, ceirpriding & aiixing ZoABin acanduitdystdrhZaed in a
nmonitoring system Adjusting continuously the flow

rate of tfﬂﬁlx'm%@o'ﬁﬁéi@ﬂdﬁﬁ“@@rn (M aﬁlastt@tfqrbwnrtbt%sx@ﬁem,
the secon ] ; t i ] ;

or edet or nineah o gfictnic3) 68, SpdHesedhd Bfemical stream are

| nt r oduct comtimfousheinfrodated mtoitheomixing aopef i r st t ank

system erein the first tank systemis connected to
a chenica Oﬂ‘FtQE'PQEQP{'WUﬁ% ws{-ﬁ%lug%)rp,swh@rgm( $stem

further compitbRRg réduitsSAH firdt §61Ufdn output signal that is sent to a
centralized monitoring system.

- Adjusting continuously the flow rate of the first chemical stream
and the flow rate of the second chemical stream to maintain the
predetermined formulation of the first solution.

- Introduction of the first solution into a first tank system, wherein
the first tank system is connected to a chemical distribution
system. The first tank system further comprises at least a first
tank and a second tank.

- Delivering a second solution having a predetermined formulation
from the first tank system to the chemical distribution system.

- Monitoring continuously the second solution, wherein this
monitoring results in a second solution output signal that is sent
to the centralized monitoring system.
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tank and a second tank. - Delivering a second sol ution
having a predeterm ned fornmulation fromthe first tank

W@ ywbamito t he chemical distribution system MCI/IB00G130852
conti nuously the second sol@tion, wherein this

oL 1 "B e Mafh R MR BAKRYR, 3h058usting

syst em De¢oriivonglytthe flow dte 08 firdhchemida® strbaf, aharthe
system and adjusting continuously the flow rate of

the firstfleMéatecefithesesand chamieal strepguinrqider & maindain the
second ch he

o odos or noadstomneE MBI 6 b SeBE SBhfbicn'e |

These and ot her features aspects, and advant ages of
the ﬁesent beco better understood

tion w I I
wi t h %9?%@@%9& rdoaies. @apm%@nﬁe%ﬁnﬁqe@rpfdhe present
ﬁﬁé}q For
ngEREATRA ST befleh BRdisdd Bkt PifeRnac® e kg,
dGMIpmoeﬁldtappwmetmmsr ef erence shoul d be nade to the
follow ng detail ed description, taken in conjunction
with the acconpanying drawi ngs, in which |ike elenments

are given the e peséfl heaqsﬁhbqungg nunbers and
wherein: - Flgurellsastglzed di agram of an
e

i || uEer afurtkerdmsiedstasdingadf t bllat;neuamgi ahjectsmfithe present

B0 et o S ERAE o 19 FROM oetlihEiel ity

taﬂehh@@dhjﬂlﬂcmmmthé a@@@ﬁfpéﬂ?mg dtaivindsh é wheselike elements
invention; Figure 3 is a stylized diagram of yet

argr@vereihe sametaranalegiisyeierease NYMberspaA YhRICEY st em
dagy
oo oL R LR S A DA DR S A iphEor
mul tiple Iblbad@gr@swﬁtmmcordancemdmme presénttineention;

present ipvention e 5is_a stylized di agram of
another i FIOYER 248 ?\ﬁéy'&?%dﬂﬁgl@m opanethg(|liusptive, pathgidigent

system i no@QB@n@ﬁchgyéégeﬁﬂnté&%o fﬁ%%tr{ ﬂ]‘ée‘ﬁ’e'rseﬁt indBftion;

Figure 6 I's a st di agram yet anot
i Il ustratFigare 3 is a stylized diagram of yet another illustrative

embodiment of a blending system in accordance with the
present invention;

- Figure 4 is a stylized diagram of an illustrative embodiment of a
multiple blending system in accordance with the present
invention;

- Figure 5 is a stylized diagram of another illustrative embodiment
of a multiple blending system in accordance with the present
invention; and

- Figure 6 is a stylized diagram of yet another illustrative
embodiment of a multiple blending system in accordance with

the present invention.

Description of Preferred Embodiments
As disclosed in Application No. 09/468,411, filed December 20, 1999,
herein incorporated by reference, a continuous blender has been developed
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enbodi nent of a nultiple blending systemin accordance
wWth the present invention. Description of Preferred

wepdvedoarent s As di scl osed in Application No. ORCHBR0661000852
1, filed Decenber 20, 1999,7 herein incorporated by

f ti l.ender has_b devel h
S FAERSEs B SOR SRR RO R R B0 AR RRb [ ano
uABNWM & thdseanmhafidiugiignown to those in the industry.

As used with respect to instruments and process

noni Asused witurgspest todnstrumenisaieghpragesstmenitasing equipment

of ¥ PUBHAN. g Bt PR el e, g me
niplitatingnend adftistrdemoofdhg féraduletort obihe solatiarsginaluding digital
The use of the term "continuous"” is not intended to

confiply apaalgemnthessy e kse of Hisolera: gantiniqusy it Hotigiended to.
. | , i i t .
TR0 0¥ R pera B A B g Ssntncus,
signalstand mayarat use)disdret or digital sighals td pedepe dhhistroonitoring

rocesses and process equi pnent of this invention, the
ag@@ﬁ'iusi’@ﬁf‘ﬁnuous" is used to describe a process that

subshanised! with %S'Hébf @Q@Fﬁg&’eg 559 Brovids RIIIRENPHOAKC

wi t hout interruption o process and to distinguish
invehtionythederm deahtinppas disussedriordeschibe @progeseihator
aratus.. The use of the term"continugous, IS, .not .
sl smUtprd TR iredand bl biodigh Ritap §uRfiyption
of thé prétes$ ah@ %! tistiflgliBhtHi3, syefeth ea5d ¥ppéra@iroAnd batch
interruption. As used herein, the term"centralized

sysiam, oF epgaraius." dbatusglqfibe tefﬁhfqoldsminagus,”ﬁm&in’cen@%t%
e 3 RSB R ot BB T byt et tub, pssiy

withdutcamy intérraptiorenot e process actuators (stitches,
val ves, flow controllers, etc.). This centralized
moni 614584 hereine g ieimb eenbabaccmonpHeing:On seairalzedy
: I d r j fdhéte |
ol SRR, et R oh e b oBE FPRRERY: that
allovette sdnttdlzedimonitaringr of refifots sersdnsabnd edntrohot rematg

EE L T g (e
niADRARS sysRnP Bah BeThEUBE BRid\AtatdbcdIgP 8t EaPBRI8EAIRASt a

Sone exanhpl es of such centralized nonitoring systens
remetesstalien thalus sccessedrtbroughsa eefvepospihasidaga transfer system

P i bR8'KillgAh e Rt THE b8 SiHEThbh RSt S/&EM may have
the capability of being interfaced by field operators, via laptops or other hand
held devices, to perform diagnostics or repair operations. Some examples of
such centralized monitoring systems are a Distributed Control System (DCS),
or a Supervisory Control and Data Acquisition (SCADA) network.

The basic principle is to blend a product in a continuous process cycle,
while maintaining accuracy and quality in a controlled manner. This is
accomplished by varying the supply of the components at injection points
using a concentration monitor signature as the main control of each
component injection rate. This process blends the production a continuous
process cycle by adding components in individual calibrated stages, then
controlling these stages with the concentration monitors instrumentation sets.
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The basic principle is to blend a product in a

conti nuous process cycle, while maintaining accuracy
waewsquaki ty in a controlled manner. This is PCT/IB2006/000852

acconpl i shed by varying the supply of the conponents

at injection points using a concentration nonitor
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accor |ng to the present invention. The bl ending
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ceatralized heordteningadyistesd 124 receives g fs'glsscﬂmldnzautpew elgnai; 145

f { I { puyt 5.t hat
thetfa3lseieRthat Ao, Btpdaleming Femuigion R the fist So i Bl is
wﬂﬁ'il‘r sbéciﬁcéﬂbrﬂ tﬁ@%&rﬁdt%‘ehﬁﬂfromeﬁéérpéystéhr?ﬁi“sfdlﬂa'&ed to
bl ender system 113 is directed to drai'n 116. Once

drainr$16.s0l ution 114 is within specification, IS no

! ggg(éé%éj ILeeﬁllsf gp@l? }’)\ﬁ gﬂ Qqé Wé@gﬁ%@ﬁqﬁéé@hs lt(flé F\S%ﬁéjer directed

toward drain 116, but is directed instead to a first tank system 117. As
required, a second solution 120 is removed from the first tank system 117 and
directed toward the chemical distribution systiem 123. As this second solution
120 is removed from the first tank system 117, a second solution output signal
121 is monitored by the centralized monitoring system 124. Based on the
nature of second solution output signal 121, the centralized monitoring system
124 will direct either the first flow control means 105 and/or the second flow
control means 111 to adjust the flow rate of the first chemical stream 104
and/or the flow rate of the second chemical stream 110, which will be directed
to the first tank system 117, in order to achieve a predetermined formulation
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required, a second solution 120 is renoved fromthe
first tank system 117 and directed toward the chem cal

waele@bnodiw i on system 123. As this second sol ut PONIB2AE/000852

is renoved fromthe first tnk system 117, a second

Qb RoRR 2t P ol RS Sy 198 epedves
a®kcshé @Bﬂlt@ﬁ'ddtp@tﬂmgh'élplm tﬁagmatcaléslthat&ﬁ@ﬁr@ﬁtéﬁhmé@d

m)nltorlng system 1 |rect ei ther t first

farmalatiosnior the gecond sastiomd20is wibinssnasificatipantheodittpat

SR ok Ao ey 1171 ey el 1221l bat ek sxgtem

1¢Pe 0l thetgeeand sblutiont 20iswiitHin bﬁedﬁbﬁtﬁrﬁdt ista loager
first tank system 117, in order to achieve

refyelesk B2ibvies fiseciad distend & ca@m@b disgiutionsyssem 123.

Ao 5 E08h AR ATBL I 125 FSHANARIREN ¥ bo

dtrhetedrteﬂatctchmmmdal tistributionisystfor28he second sol ut i on

b e SR S Borseb sy B hos S st
érfﬁét drRRficaYStHE M 1b4: arfa“t% s*etzspé RRBHfcA @tr‘ébh?ﬂé%@e s

I'n specification, 1t 1's no longer recycled 122,
cbmnnucmsly méeckeio thtssmemg zme:andmoairoltedsmra mealitione manner as

RSG5 oo b et abBbN bR B R
f(ﬁ*hﬁj]@t[‘gﬂ di stributi on system 123 The bl ender system

113 conprises a mxing zone in a conduit system The
fi r sBhenlshihere agse azsituatian where moredoam @ngrashivsiment is

S ERTorA do P lpr e VPR S sl helishl e, Sih e

chémical dishitiion $ystemmR3amby rédeisd buigral tAdidhe §d¢oﬁd
predeterm ned formul ati on., Should there arise

S@'iuflg'&t" 28ris Wek abtheo?r@dﬂemraﬁvefoarayut@m@hthe §an&qhhaft #d
I

reeR A SaP B S s gL M S D dpgleiined

forendation, shem theaddjubimtentte tsesecahdssdlutiond 2020ay havet

th t i ned f | at th t hat
ek ot e SheaR e T e Sl 47 gt Shpfirmen
istthat ﬂ% Bbsstehat tHee@lddpistiient | Iuﬁél?fbrhﬂﬁetﬁﬁi i4SbEMéring
to the second solution 120 may have a higher priority
thenehrerical dléﬁrtksmmeraystem 123, therkighenthet priatity ihat ticake

ﬁ grﬁl is that the closer that the nal adj ust nent
aps ?utt %Sn formulation is to entering the chem cal

di st Thé lﬂré,thheWééleéﬂéa?ﬁ A04hRay be BtaihBe filoh arfirstcdripdnent

t hat adj ust ment has.
tank 101. This first component tank 101 may have a first weighing means
102, which may generate a first weighing means output signal 103, which is
monitored by the centralized monitoring system 124. The second chemical
stream 110 may be obtained from a second component tank 107. This
second component tank 107 may have a second weighing means 108, which
may generate a second weighing means output signal 109, which is
monitored by the centralized monitoring system 124.

The first tank system 117 comprises at least two tanks, a first tank and

a second tank, which are operated either in parallel or in series. These tanks

may have a third weighing means 118, which may generate a third weighing
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The first chem cal stream 104 nmay be obtained froma

first conponent tank 101. This first conponent tank
wdaometretshave a first wei ghing neans 102, whi CPCTEB2006/000852

generate a first weighing neans output signal 103,

e SO B e BrafBYE B e Etideg Mibwtoring
spdtbai 1241 These frsi eparsbeondnami@inaly Hizkve b cirtlistiopaseiin,
conponent tank 107 may have a second wei ghi ng neans

h
whish magfiberusas togeaitaine homeseneruieplgR yythie i tanksput
Ao o5 el 2SR B 8l 120 rEp b rmines

faromatiose sheatimeethat it wlbtdkertsadjastithe fowratek ofietther the first
second tank, ich are operated either i aé[ﬁ)a'rﬁl | el or
41040 g

chem ﬁE@?mT @r Mﬁ@%ﬁ)ﬁh@_ﬁvgﬁ@tﬁﬁm efgorfelipg the
s&lﬁgon ‘P@ﬁé‘gp’)ﬂ%;ﬁ&éﬁﬂﬁé@?@mﬂuéﬂﬁ 2\ ediess 9ERRg ?gﬂé’g&’ Hinutes.

si gnal nonitored by the centra
These fitatiang segeondtaniimayhessizéd fortatdeabtsedaysiof corigtant use

have.a recircul ati on system which nmay be used to
by e I HSHRIRIGSEend within the tanks. Shoul d
a devhaldrain dicisSEistilsddirasiediedaffhy drsiA ﬁ%bplcﬁéidaéggned

predeterm ned fornulation, thetime that it will
ta takedgsssthanh® secondsabeforefachiaving therlargetmsedetesminad

b oo B R SO 5P BT Al 16 e e
désignut abithat |eBY theh 1 e@floh RBdiredied to e didiibefore Hiding
first and second tanks nmay be sized for at least 3

theaipsoefipredelermined oemplatione cheni cal distribution
; . ; :
" T PR SRS T SRS R et o
Ié%relﬂb%:e aboui &(WlliimgzI pbenﬁmtgetﬂwlﬂdaﬂwsﬁsﬁaﬂ_ fd'm Myilaféon.
e draip cyc | scusse ove, regar di rajn
dﬁ%@“%@?‘agé}’%ﬁ S %tratee%ge%mn?ﬁegp{@@ gﬁfoalﬁrn%tr@wth-
; G ; _ .
ThE HcHuet sgsfer 13 B2 YN I DDA R BeBh F0W BETGR RS
thiaanv 580 ,0688i gallonk ger naardhof | ess t han about 80 liters
i nute, . The bl end t 13. be desi t
have THS BESSeIAMTINGS: TP WaBPT CEBLNE AT SobBen 336 i Pons
s@&sndBdltfion TRe nRAEPE ShaifteiieRbyl fhe PRNJBEs ARENTEStd Rithin
have a design flow rate of |ess than 1,500,000 gall ons

ap@ccuiacy iof greriepthanealoutith@eB netomilTha prdeterminedermulation
of e 78 A0, 14 PR B35 8368156 My B naaEa oy
the blender system 113 to within an accuracy of greater than about 0.01 wt%.
The first and/or second solution may be monitored for at least one

concentration criteria selected from the following group:

a) conductivity;

b) sound velocity;

c) density;

d) viscosity;

e) refractive index;

f) turbidity;

g) auto titration; and

h) a manual analytical verification.
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an accuracy of greater than about 0.003 wt% The
predeterm ned fornul ation of either first solution 114

w@naboe9igecond sol ution 120 nay be nmai ntai ned PYI/IB2006/000852

bl ender system 113 to withilh an accuracy of greater

oy SR B e 5y bt REhE Ao PLeGb i Bncor
nfonitbf bbh ﬁ&heéfeeahd‘ predshie Tied fiktbRe/diseednd embw control
conductivity; b) sound velocity; c) density

d)
mgassci5, i1 Tanay staniter teraperadee; The t:cumblrmdtf{ow [pteaptassure

=l ePbb e R atiren e 07 e fi5TantiBhisebtf il Jorol

means 105, drid/raay benisedrto heddx for tamnpatagurnduringessndentration
The fi rst and/ or second flow control neans 105, 111

cagylaiens fereithenes Aistaad/orisecenssoiions 1dd, 120e,

P rerHeopPies SIBRA Sladfs ABARHETEH Y BRfifoHiohRE 105, the
secxd flovicodawl heans drifeand thefidt solugion audputtsignaldrl 5, may

| |.at ther. the first and/or second
b8 Sl im oTEIO W the dry RiEF RO e QUL SIGARL 1934t

ofd® t6 Néﬁ%ﬁwqutlépéﬁﬁdé'ntrﬁﬁ@ﬁ ®f ﬂl%ScoﬁtBﬁtsScﬁ’QHQ ‘i'lr‘f;t' é?%ponent

contr ol ans 111, and the first sol ution output
tasikgt. '[I1e5ﬂowayatebeuhpsnéalgnalsdwmdhetﬂrsirﬂow controlanéans 105,
hi t i f
ARG B Bbte T45 Bl BRISERBUASE ool asp.
06&d irf édrjudétibn vitie tﬁé @étdrﬂi \ﬁe@mr@uﬁneéhg Qﬁﬂtéutfsfgﬁ@l

the first flow control neans 5, the second f
189 in pedlerie aedfyithe, lnlaabcqneentratlem 0§ti1mc¢r¢iﬁnmfpibe second

Cg,lnggﬁjawléglé @y be used_ in conj un_cti on with the _second

out put signal 109 in order to verify

t he Thetchahgedmtirefinsaivieighitd nidamsaupetignalf103&s a function
second corrponent tank 107. The change in the first
"\/\'ET'@ Iﬁnﬁ'gt RECAFEI8 iR Hlﬂ secfcms’awewbmga@eanﬁ @urytsignal 109qs a
f@{&ggg I'b?ﬁg‘gugﬁyab? H% §18 g&@@%&ﬁlbwﬂa@& of BRIrSE8oRHbn 114,
ver i Thetchangé imihredfirst weightieg frieasis cmbﬂnultmgmelm ag bdunction

lna‘rgﬁggg%@,{ﬂﬁng% |I1 tﬁéc’ tseé:/\o'erll \r/]veln lnnés%resénglg p%t ssfglgr%q%lgss a
function of time, and the change in the third weighing means output signal 115
as a function of time may be used to verify the flow rate of the second solution
120.

Figure 2 is a stylized diagram depicting another illustrative embodiment
of a blending system 200 according to the present invention. The blending
system 200 comprises a first chemical stream 204, a second chemical stream
210, a blender system 213, a first tank system 217, a second tank system
223, and a chemical distribution system 229.

The first chemical stream 204 passes through a first flow control means
205, which generates a first control means output signal 206, which is
monitored by the centralized monitoring system 230. The second chemical
stream 210 passes through a second control means 211, which generates a
second control means output signal 212, which is monitored by the
centralized monitoring system 230. The first chemical stream 204 and the
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in time, the change in the second wei ghi ng neans
out put signal 109 as a function of tine, and the
webangetithn the third wei ghi ng means out put si gpel/IB2266/000852
as a function of time may be used to verify the flow
rate the secon qut on 120.
s&tiY iamiiaLSFEa e arB et mienut i HiGadelfydem 213,

whRBRAH RSBE sAlitich hhar@fdﬁmeaysm first %Qﬂjtléﬁ(&ﬂﬁutn:ﬂglﬁél M%eis
present invention. The bl endi ng system 200 conprises a

generated; ivénich ig moniteras nothe centadizad moniteringl systera 230.

&g Afl e RRREH v SRUAOR ol HBhel % SR BbARERR, °

n@hﬁbﬂﬁ% 8¢StenTR80 Will girecthuitinet &e fitst ﬁ@Wl oﬁ?ﬂroﬂ)m 205 and/or
t hr ou first flow control neans

J@Vﬁcﬁ‘)nﬁr@tm@%’ﬁﬁ 241 toadiyst Blﬁfﬂﬂw r%ﬁGQQfafhe Sirg$ chemical
stﬁé‘é rhdf‘@lﬁ@ﬁ% HY fisly Pt td??h&%@&f) Fr & g@%ég@s&% in order

e secon chem ca
tat dmhier@ﬁlaq)re&etendlmmbrmmatrearﬁer st solutibn @14gdieil thes a

oo 3o ul e LA g e S 21
thE*ﬂ %Jléét%% 6&&%% ‘tb"f‘édétbfrﬁfﬁ %Qﬁnﬁl'aﬂ%ﬁ RSSRe st §ch@ﬂ‘6r924|4 is

ream are then mxe int I ender system 2
V\nkhmrspemlfmatlon sthesmltpuf sireat 4rons blemdee dystant 213 is dlrected to
soI #ﬁ'bon out put signal 215 is generated, which is
red by the centralized nonitoring system 230.

Basednes thd Eirstalolitnd14 ishithis @béélh@é‘h&ﬂﬁﬂq'&itnoslbﬁgé# directed
215, the centralized nonitoring system i rect

towar siraint@1 6, ibu is dirested insteast tova sirgt tanks systenv217.nds

S Boa el SRR 200 Te oot B bt REW SR FER Y anc

du@éctéb eowafrPIhe sdromddank systean223. OAsltnuscye@ahdts@ltﬁml 22®is
predeterm ned formul ation_for first solution

reDAoVqd o WerirFpNk SuSieon 2t b ﬁgcmﬁ@m@@@um&@m 2211is
m{ohftéf @y tHé 8éhtPé(jfz§Htm<§r‘nﬂJ?ﬁH %% . ndicates that
e e n

erm ne ornmul ati e first solution
214 Based bhithe sypéuefaf satomad solultien muﬂmmsimal &2h, theom
bl ender, s em 213 .is ire,t d to. drain 216, Once, t he
ontFled ST ORI op R terd 2400 Vil sk Bith el TRt lqw Cpgtrglgneans
2¢95E8/or‘¥hé %@E FISWEO% fﬁ‘ie%ngkﬁn tB‘échgus? tHE MR @ of the
I nstead t irs tan system 2 required, a
flrsécbemlczada stream12034zand/9r ﬂmmmaiferofrthe Isecf)nd @hetm'n:ﬂd stream

2550 S B T B8 P s Rt 7 AR AR o
p,gégtleﬁéirgﬁﬁéuf fSWRIISMBr2fof seBosE® oM oA 220t | 0htIaMNE RBhAtraliAHR
monitoring system 230 receives a second solution output signal 221 that
indicates that the predetermined formulation for the second solution 220 is
within specification, the output stream from the first tank system 217 is
recycled 222 back to the first tank system 217.

Once the second solution 220 is within specification, it is no longer
recycled 222, but is directed instead to second tank system 223. Alternately,
first solution 214 may bypass 231 the first tank system 217 and be directed
toward second tank system 223. As required, a third solution 226 is removed
from the second tank system 223 and directed toward the chemical
distribution system 229. As this third solution 226 is removed from the second
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noni tored by the centralized nonitoring system 230.

Based on the nature of second sol ution output signal
wWQ2m6/1041e centralized nonitoring system 230 wedT/1B2006/000852

direct either the first fl ow control maans 205 and/ or

ke S e pbd SBhih SRR 22 S Dhaiftrsd By e ow
cémiflizetl rmositeRrPabieMes a$a§éd 68 the Adturdor ﬂhrd/\sélhtlm

directed to the first tank system 217, in order to
ouiphi sigaah27 dhetceniralizer monitoriag systenb23@ sdlbdiect either the

1SS O RO theas 205 atfof it b ob BT BaM TS BT 17
adjosi thetfiav tdtetof e first @Hétrﬁ?darstredn'f 204rahéloraite fI@W raeeof the

second solution 220 is within specification,
SQRANSLEN emcabﬁtr@arar%%@/mm will heaﬁlke%t%tt@mezﬁeccprsd tank

s¥ﬁ8|¥1°i’£§j n‘?%?d(%ia(t !%chﬂa\/%r?[a ddfeidr ﬁﬁlﬁ@& f&rﬁlﬁmrfgr thﬂi‘%ﬁlutlon

e second so on 2 n spe rcation
226 Untibtve candradized mjltorlhgtsys’&aml |2|39creeellvessattbad sotution

oSpR0Rpalasn AtECERS thil hE Waislelipined i Toathe
tHifdr RAGtRSh 220VRY w.tﬁ.ﬁ%%@.ffcaﬂdsn smgto%m&?s%rea?ﬁ gﬁﬁﬂ%ﬁg} fébon@

third solution 226 I's renoved fromthe sec
tapsystanz 22348 decliclast 228 backto thet $aconiddank slystem 223. Once

o B B G el B 2 i
disgdted itflead td Bhemican alstrifiohSsystith 220e da &y, second

centralized nonitoring system230. Based on the nature

sQjutiem22@ naay bypass S8 S@O@ﬁéan&gystetmazé a@ngdrg directed

j rect either the first
tél gvtcg%hfr&%l%ﬂscthsm&g% éogr the second fl ow control
rrean'ﬁhébﬂertd@rfsglst@m 218 eofrprises atmixiig ztwee il & Tonduit system.
stream 204 _and/or the flow rate of the second

T%Efﬁt& pmie3! shieapn 804 wAd the werond ehemical srgarb2igare
cGitfn qumﬂ&e ﬁtﬂﬁg‘nﬁ&ﬁ’lg id?]feoéﬂf%?rﬁtﬁal%ﬁhhea"r%a@% manner as

pre ete mne for at r‘on tor sol ut1 on
disosdedt dleoves theraby fehing ai first solgticry 214 wic8 predeterrined
th| agPsoI ution output signal 227 that indicates that

formulatioByet er mi ned formul ation for the third sol ution
226 SRoWitheie SMRCch fsltGé‘l‘idrPWheFé“ﬁlo?éﬁrPéH ofié BBRBIEATS

the second tank system 223 1s recycled 228 back to the

reswired dranathe blesdensystem ZJ"Q:SImLHtanlebuslcr ﬁmaxanmiem is

oifbieeLiPRElphSIbIAEY 228 oy rhnieca el ki e Sotution

zm@rﬁmaame Pf&de&émh@by@rmamaﬁmgarﬁ@ tR=0t FRgives both a
bypass 232 the second tank system 223 and be directed

sigaidhat hraacoar seluion 220 isdiot &y epiezipermined formulation
and a signal that the first solution 214 is not at the predetermined formulation,

then the adjustment to the third solution 226 may have a higher priority than
the adjustment of the second solution 220, which may in turn have a higher
priority than the adjustment to the first solution 214. One embodiment is that
the closer that the maladjustment in solution formulation is to entering the
chemical distribution system 229, the higher the priority that that adjustment
has.

The first chemical stream 204 may be obtained from a first component
tank 201. This first component tank 201 may have a first weighing means
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The bl ender system 213 conprises a mxing zone in a
conduit system The first chem cal stream 204 and the

w@emonishem cal stream 210 are conti nuously MPEETB2005/000852

this m xing zone and contrd#led in a real tinme manner

dj s d_ab by. f
283 RIS BrBRate R ricueRlingInERRe ltrdh sinaT 2hd, wlen i
rrféfnﬁtéﬁbcﬁb?tﬂélééhtfél|z%¢ﬁ@nlfﬁ?f dyatem @30. arlig!séeeit chémical
requi red fromthe bl ender syst em 213 sinul t aneousl vy,

streamedthiiag berebtained fremn adseaandampenaiidert?20p9 This)
s B Roiahls PR Bol GBS inB gk iRy

gersretey asekoht weighiog ahedrizadutpbesigrabo2ed, smﬂuch iMohROraédsby

not at the predeterm ned fornulation and a signal that
theneentralized mm&qrws yslem@3fot at the predetermn ned

. mrhetf &%ndm%aﬁfﬁa taAk 4 taﬁné?j ‘éérﬂéoﬁgghéé’s 8Plodst fib

226 ave a hi pri o an t ust nent
tanke mhowhnch@retomatémelthdnum barailxal onmtsmresha'mesae tanks
the first

hi gh th th
gy Rivech tythwelbh @92?”9&@&?33% eLE A fpirfeiaing Means 224,
whith m@%e&%mw& plrﬁeaﬁ@bmau@%m@u mgtaﬂd/or a fourth

entering the chem cal ribution system 2
wieigiting meamsmutiouti sngnalrzﬂs windeh @dmemr@dtbwae centiralized

mogiiRng S eiRe8o TTeTh s Ty TRV A ELR S8 rhagion

n2gMse 8séd fcﬁhavmamfé REmMBR@Rs8GS bleMal Wwithifabe &aile). aSikowd a
first weighi ng nmeans output signal 203, which is

dewiation sege Byeiiter thermecand selutienA20candigr Hiesthire seligion 226

R R0 SRR AT N T AT fon
ra284 ofrejthévave fmst’:‘c&mmdamr@m 204rordhe seobnd bhtmucal stream
aﬁnerate a second wei q neans out But Si

in.Ardes taseiiEn ek tt@i@ﬂﬁéplt% FasteAaned formulation
n%?ﬁ@f@sg?tﬁan aB6uf 1 15 ﬁ’imﬁ’t@g/ ‘T‘he% ﬁ%ﬂ}\% Eég :F%rzét-'feast 3

conprises at |east two tan s eac
dayseoiad:cmlstamttdwby thepehiexhical distributios esystesn. These t anks

e ghParaamslesaCiskadbateyegeina i H1gnay be designed
t0' ke NSVt Se SBHIY befdré %hle%irg; ﬂ%%et%ré@%ﬁhmed

wel ghi ng means out put si gnal ) i's nonitored
fdmmu.lai@rn ethe diain eyclevlisaussed gboye regaredy dreie 2d 6traakbe

IFHEnPa SR ot Bis S D oREh B EHTor b peford &Rl
the target predetermined formulation.

The blender system 213 may be designed to have a design flow rate of
less than about 80 liters per minute. The blender system 213 may be
designed to have a design flow rate of less than 1,000,000 gallons per month.
The blender system 213 may be designed to have a design flow rate of less
than 1,500,000 gallons per month.

The predetermined formulation of either first solution 214 and/or
second solution 220 and/or third solution 226 may be maintained by the
blender system 213 to within an accuracy of greater than about 0.003 wt%.
The predetermined formulation of either first solution 214 and/or second
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deviation arise in either the second solution 220
and/or the third solution 226 fromthe predeterm ned

wo e0oanb|dd ons, the tinme that it will take to aPfT/E2006180852
flow rates of either the filfst chem cal stream 204 or

i cal 0 i d .
s 22 Wity SHTRE 2dnay LfalEiyifieh BV HhE blender
sysiemR 8 tonithmyarPacdeasy bhareatdranbin Bbolit DWHest% These
tanks may be sized for at least 3 days of constant use

by t thBe diretansker sacondiselutionrangd/er thind soletian may ke slositored

[ I ra ' .to
i g 4R Ble HRAKBn G B kiched BT RIoVRY FREH:.
predet er nejed tomduodtigity;on. The drain cycle di scussed
above regarding drain 216 may be designed so that |ess
than 1 ga ;on g%“’&f\’"’g@ﬂ@d to the drain before

achi evi ngC; he H%qg@t predeterm ned formul ati on. The

bl ender system 2137y be desi gned to have a design

fl ow rat edpf | eissogityan about 80 liters per minute. The
bl ender sggtem 13 .rm?/p(%e_desi gned to have a design
flow rate®bf | BI@FHEINEX)00, 000 gal | ons per nont h.
The bl endgr sygjsiant13 may be designed to have a
design flow rate of | ess than 1,500,000 gallons per
mont h. Th@) pr edéloditratiostandr nul ati on of either first

sol ution 4 a ol ut.i on 220 and/or third
sol ution @6 é%%ﬁ%ﬁ%&ﬁ‘?ﬁ'@’ l{‘@'?a %% bl ender system
213 to within an accuracy of greater than about 0.003

Wt % _The predeterm ned formulation of either first
sol ulhefirst andiisesend devherydralmesns205,41d) weaytaeatrol and/or

moRtbELSE i fite 2 Baite. RSt BRdIoP Sebifo Fafteiial,
meafns 2057217 meayf mosittoatetimeratiee O Mhessdrbined flRMdfRE, pressure

third solution may be nonitored for at | east one
af&fﬂ%ﬂ%f@&ffﬁdﬂ@%#tf%mﬁnés gadedyctherfirshang{er seconshfiey control

RS R05781F 168 LR o 0TS i e b
caicul_atic_oms fqite'itbar therfirshand/onmaecard solatigns 244, 220.
verl '['I'1eC %\'Norgte output signals from the first flow control means 205, the

second flow control means 211, and the first solution output signal 215, may
be used in conjunction with the first weighing means output signal 203 in
order to verify the initial concentration of the contents of the first component
tank 201. The flow rate output signals from the first flow control means 205,
the second flow control means 211, and the first solution output signal 215,
may be used in conjunction with the second weighing means output signal
209 in order to verify the initial concentration of the contents of the second
component tank 207,

The change in the first weighing means output signal 203 as a function
in time and the change in the second weighing means output signal 209 as a
function of time, may be used to verify the flow rate of the first solution 214.

The change in the first weighing means output signal 203 as a function
in time, the change in the second weighing means output signal 209 as a

function of time, and the change in the third weighing means output signal 219
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The first and/or second flow control neans 205, 211
may control and/or nonitor both flow rate and

wpe@sswied The first and/ or second fl ow contr oPCTEENE6/000852
205, 211 may nonitor tenperdature. The conbi ned fl ow

=t At Rt SEHinP P oe SRRTH VBB Ta FIBRL TuBecopisolution

22@y be used to index for tenperature during
concentration calculations for either the first and/or
secohbe $bpoge imthefirst wehingrimeans swtpuitsigralt3dk as a function

R ol df o gl B icing AR S0 30867
fupiationof dirg) the 2AangamthBehivs aidhing emeaHRcoutplt Sighll 24®as

first wei ghing neans output signal 203 in order to
a fignstiop affne.And the changerin the fanthoveighing seeagasitput signal

234 ‘ésH' fgﬁg:ti&? Bpﬁﬁ‘\%%ag ?Qlfiis%gjto vE lfyofﬂe%\ﬁ ?ét%dg%‘? meird

Si gna romthe fir oW con neans
salettem@26] ow control neans 211 , and the first sol ution

t put  Si I D, b d i ' ti ith th
o B 5 808 e e RSSO DhRES Bt
eRDUIIErYY & Dehtimg SRR B00RCRIIAG 10 B bRl refition,
wei ghihe dlansing sysiepu30d comalis@oa finst cheimioak stoeam 1304 ae

SR RS RETGFor 1B S SR 413, B3Rk tbm 517, o
setndf tank R9sen® 828 24 enirf tahReybidng 3280hHE Al dser 353,
change in the first weighing neans out put signal 203

as al hefiestichamiealistieam 304 papsesythrough Adirstdftawmgontrol means

T
mouitered tsy theaterdifiasd andnitdeihg®ystim B30E TRy sdvondsstbrhieal

verify the flowrate of the second solution 220. The
steapu d 0 ppsskE thioush arseandrepniicdmeas 3Lt Whighgeneedes a
SRR R nirisbfighal 2. 90 bR s
caritratized meordtoaingesyisterh 1384t Hitredfinse clydvinivgl sream 304 and the

oo Bt 410 ST P on a0l 44
wheéreit b IRsioliidre3 186 f@g@ga.edx fit ¥8ILkbN du tiﬁigﬂé{; g"%‘sqs

of the third solution Figure 3 1s a st

geflesgiediwdigh istmonityred hyribereentrializeds monitoring eybtedi 584t
o ey B8 A B T B0 RS e M B8R,
mBARAITRY SteE388 MAlKdirett either the first flow control means 305 and/or
the second flow control means 311 to adjust the flow rate of the first chemical
stream 304 and/or the flow rate of the second chemical stream 310, in order
to achieve a predetermined formulation for first solution 314. Until the
centralized monitoring system 334 receives a first solution output signal 315
that indicates that the predetermined formulation for the first solution 314 is
within specification, the output stream from blender system 313 is directed to
drain 316.

Once the first solution 314 is within specification, it is no longer directed
toward drain 316, but is directed instead to a first tank system 317. As
required, a second solution 320 is removed from the first tank system 317 and



10

15

20

25

30

second chem cal stream 310, a bl ender system 313, a
first tank system 317, a second tank system 323, a

wo kiosdotiank system 329, and an end user 333. TPET/IB2061/000852

chem cal stream 304 passes1fhrough a first flow

Lr 305 h f t ol .
ke on PR ne S0k SySIRNERES < Asdnis oty ihn 320 s
réAbvedfrbAetermsi taakisydtehy 122 886ond BEIUG6A melﬂ \#1321 is

stream 310 passes. through a second control means 311

maniteredn Ereceriralized spoaitaring: systeneios &atspdtonsﬁhgmture of

S80S bR TE] 33 el B GRALA A BATR0H G 536 w

directmithec trearfist flowt coptvol fidanar308 drediontheesedondt ey control
i1 R 95 Re o 0 el il Shedta andor

fIgRNatRs e SMRbAY ch Er‘ébﬁ%’f’d Wiieh %Pbé%;eé tg the first

m)mtorlngssem Based on the nature o
taakl sytsteon 34Tt puor@rgcmabhlﬁﬂzé,a predeteemined forelatiomi 1bo semjnd
|the the first contr ol

3 di
SHENE 58 Lt o CoREA et s orlt wiste Por 30 B5eE 2 A Seepnd
s@ldgé'ﬁbufdiﬂ sf r%‘l\’324ttﬁ‘atQF1dfcﬁtésfthéﬁﬂwe‘:ﬁ]%ﬁfbfe@h'llﬁéd frMubitbn for

ow rate of the second chem cal stream
tregecang S@Aldmn 320 iscwithinespecilicatien, dhaioudeutrstraan fronvothe first

tfsvelsi 21735 thbfeciAd2 ek ba el W SSGR T out put
si gn@inca 1Be kbadnd BOlutieh B201i8 Afithirhspdi ﬁ%ﬁoﬁf Iﬂlé‘ A6 longer

formul ation for the first solution 314 is within

disprted tpward éigin 882, Riltip directeddastend danserend éanksgystem 323.
Ay Al Pl S % Bt e

dirmtﬁd dowdaai %%ﬂ tahlmsysmndﬁgectb{sdeqnsg@a@ltHn:u @olﬁtéd%rgBZG is

t t uired, a second sol ution i s

erfﬁ&&ﬁﬂ@ o ﬁﬁ%@ns{ﬁ@ ¢ SYS{AR 23 enddirestediaward thethird tank
rsbd, h,%%gﬁlg Y Bé‘lﬂhoﬁ?%B%}%ﬁé}/ed\ﬁohhﬂ%k%‘?ﬂqank

ution s renoved fromt ITst tank syste
s;&lém R F ecthird sobutioni coutpu‘uﬂgual 33‘27g||sahoBIMredsbwmeldemntratized

bt SFELRESHE”Baed e BRuit TR0t it b
3ZEthé @bhﬁamzémmohﬂbmgg syytéhms 41 Wirdét Sinep e Rist gsw

the first flow contr fmeans 305 and/or the secon
contenl neeans 305 andios tie secens Bl gontrohmebns @11 doadjifstithe

Qb E3l SN bl S RSty 308 PG Ifp B0 bEiiL e e

chidigichi stedarh 310, WSAHEWIIRIY dirédte @16 Bfe k@c@rfdﬂafh‘kes tem 323, in
pr edet er.m ned formul ati on for second sol uti on 320.

OVLCJﬁf {9 aghieve afiredetes@inasbiormolation fey thirshsdaiion 326 Linil the
cetffM28d monitoring system 334 receives a third solution output signal 327

that indicates that the predetermined formulation for the third solution 326 is
within specification, the output stream from the second tank system 323 is
recycled 328 to second tank system 323.

Once the third solution 326 is within specification, it is no longer
recycled, but is directed instead third tank system 329. Alternately, second
solution 320 may bypass 336 the second tank system 323 and be directed
toward third tank system 329. As required, a fourth solution 330 is removed
from the third tank system 329 and directed toward the end user 333. As this
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sol ution output signal 321 that indicates that the
predeterm ned fornul ation for the second sol ution 320

WO 2008i10h1ie0 speci fication, the output stream frpCT/1B2006/000852

first tank system 317 is rd8ycled 322 back to the

fefysolb &Ry Bt rotiBe e BATCHARAM 8 olE,
s@IUﬂon Oagﬁi’[ shyifal 83166 hesHiteeed By tifddertfaledandnitéing system
stem 23. Alternately, first solution 314 nmay

5 Beged onrthe nadne @J@uahﬁgmoawtm gnal 33dd theagmtaahzed
SRS ) 8 St e

theti setineldflavovemtdoltrheand 811 td adjuss shet ﬂnw Ba18. ofAke ffingtchemical

stigancifiatlobihe o il diihe soeatachemiog airoamy 18 which wil

bénamet:férders ﬁa thiRp ke s@érhé%g td‘e?'td) aem'évé*a%?e%%{’qrmmed

Based on the nature ut| on output 'si
fopain)atiamefor taurthasolutiah 880 Lintil tt@ Mtaélzedmmdrlngosyswn

h he fi f | 305 /
384 55es Sl polbliSh oLl siona 530 dpaldR oAt thah e o
pt@cde‘tétﬂ'nﬁéd OrneiBt R td fRAA s?rﬂ&tléwgfi@"s t&vﬁ’cﬁln‘c é&’&lﬁc%tt@n

of the second chem cal stream 310,
thei eupubsireasn flem tha tird teaksysigs 329 :rsszeecyctedotiiﬂbto third tank

B YR. FORER 7 BNyt T b esdRaiBazfie'ho "

lohgeerreaysled 330, biit fodivedted irsiéadito theosd usar’33aniternately,
i ndi cat es that the predeterm ned fornul ati on for the

third; saiution 330 maymaS§ 337 thethisg danls sysiemnci29 ame bestiteeted

fu ?%?13 e second tank system 323 is recycled 328
toﬁédrggc'ﬁ‘gn %’E system 323. Once the third solution 326

i s wihéblensieesy$teoasidicomiprises anmixirngere irea cohddit spstem.
is_directed |nsteag0éh|r tank system

The figst cRemiGa! siiegBha04 andithe se89 ﬁ%mtgaigtrga@w Q fee
ccﬁﬂﬁﬂ%ﬁsg@ﬁ&eéyﬁttﬁ@‘n%%r?ﬂg%e%d%?rﬁ%l%@ ih a‘FtlFrté @%nngr as

t ank tem 3 ui red ourth tion

diseussesdalioventhareby forming arfiksksalution 324 wathrla gredaiernined
f r.d the end user 333. As thisfourth solution 330 is
OfBHAYER from the third tank system 229, a fourth

sol uSh@euld Ihértdrisd @Bﬁbatﬁﬂwhéréﬁh‘&'ré Aok abi[istment is
centralized nonitoring system 334. Based on t1he nature

regpired dionh theoblendensysiemud 13 signdtangsusly: fos exemplalthe end

SR k] Fegeiie Brmictal M the 3b et sollibl Fa0rB et ekl o
pr@ﬂetmrriﬁdéld formantitiost atithe shhanimattRaiot rddetvdd sighals that the
chem cal stream 304 and/or the flow rate of the second

thirA seiution 346 st i the pradetermingd frmayilatien, dae sgcem@ solution
32d“tsgt§ttat“’t}$e é?éa%‘e?é?r{ﬁagd O AAEST ahQ tR€ itt Y6Ifion 314 is not at
predetermn

the predetermined formulation, then the adjustment to the fourth solution 330
may have a higher priority than the adjustment of the third solution 326 which
may in turn have a higher priority than the adjustment of the second solution
320, which may in turn have a higher priority than the adjustment to the first
solution 314. One embodiment is that the closer that the maladjustment in
solution formulation is to entering the end user 333, the higher the priority that
that adjustment has.
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formul ation for fourth solution 330. Until the
centralized nonitoring system 334 receives a fourth

w@edoatioaam out put signal 331 that indicates tharPCT/iB2006/000852

predeterm ned formulation figr the fourth sol ution 330
IS wthin specification, the output streamfromthe

t hi r Thedinkt chephieal sikshnh 304863 be bb3aRed frdnh blfifst é’cﬂJﬁponent
system 329. Once the fourth solution 330 is with
t {n Fhisifisat carapeneni danks 88t mavehgye adnrgalmelgbtm means

35% gkgg@?pgﬁ@%&%% ffr?ﬁg&ig; Sn?s@ggﬁ?ﬁgt@htsﬁ{{%ﬁ;&ﬁbywmch is
meitoesd BY theaoehthalizét meonitstirigosysteme3sd. Uﬁiﬁ%s?ﬁ&d dhémical
SEATA10 SHY E b IFE I B SoRaCRamBgha oo d0&n Thise
sEESHRCHIAPEALSAENR BD? %f%?v??esg“cﬁﬂa 'M@Hﬁb%é@%&e 408 nWthh

this mxing zone and con I'nar I e nmanne

may Qﬁ@@@%de%@waghh&;&eﬁnﬁwhput@@éé 1?09:; ml‘ulsl on
i _Shou ere
mg)ﬁﬁgﬂé&ﬂ}q‘jé?e&%g é'r['](gn %%r%uyﬁ%{n -adj ustnment is
requwh@ﬁrétgm/éﬁsécbh@wﬂv%ﬁmﬁa%@é yotShB1 852%03? .

for exanpl he end user 333 may recelve a S|gﬁ
CQFHEF'!FQﬁJa 'ﬁa§bﬂW§1 faoKs Bacohj whwbtaratogemateﬂrelﬂimr an p’araélél orin

%rﬁé’sm"t %r@%ﬁa@?&rﬁ t@écg‘\?ueégrh{ s rﬁ@SVaGEd/%r%r}oursth

weighihegg mnme emt @ik mtay?enem@ eﬁmr\ﬁe@ﬁin@tﬁn@ﬁn§%9tﬂlﬁ

t th det erm ne ormul ati on an first
sigosloTta,and/oh oiTaiis waighing a-asEatBrnsidedl 325 mhidh fson.

\ t
Py 0 1R b SO By v
a renmodllamlnwystem,’j\ﬂﬁlcvmnain bea;sedﬁotmalntdiﬂmmcﬁnb?@f@ius blend
ution

wifig the anks. el A teRvase i %ﬁ%r?ﬁégggcpr?é,’s@mmnm
arRfibLEHE B sofytioRs3Je %ﬁd/oﬁﬁlgw%ﬁﬂ dﬁﬁ‘t ne%l Bhegleent

is that the closer that t utlon
predeiﬁnnmed)fmrmlat@nenﬂmﬁmg thdieit wrhlctak:eem adpet tHdow rates of

R B B0 el o S0 P S 10

ordenteoretiivin Arjnés tﬁ@%oluﬂ&;'n% thi 'tﬁé%reﬁﬁ’!@ﬁﬁ‘iﬁ@& o fafO B be

have a first wei % nmeans nmay generate "a

le$5 AN aRaugHiog besetanksimanbe 3tad fohiat feast 3 days of
Co@%{grﬁ%gcgﬁ%ﬁt m%c ﬁ%}ltral i zed nonitoring system 334.

e secon stream 310 may be obtained froma

secditk draipoydsdiscuskedBovd Fég?araﬁ@k!ﬂ@lrpgm%@;nbe basigned
to %ake {éag thgr\{ % saecgﬁgg r]b(jlef(\g\ﬁaI ggﬁlg\%ng?ﬁen %arggég predeltermlned
formulation. The drain cycle discussed above regarding drain 316 may be
designed so that less than 1 gallon is directed to the drain before achieving
the target predetermined formulation.

The blender system 313 may be designed to have a design flow rate of
less than about 80 liters per minute. The blender system 313 may be
designed to have a design flow rate of less than 1,000,000 gallons per month.
The blender system 313 may be designed to have a design flow rate of less
than 1,500,000 gallons per month.

The predetermined formulation of either first solution 314 and/or

second solution 320 and/or third solution 326 and/or the fourth solution 330
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may generate a second wei ghi ng neans out put signal
309, which is nonitored by the centralized nonitoring
weywham1884. The first and/ or second and/ or thPCTIR2861000852
system 317, 323, 329 conpri2z8es at | east two tanks
each, which are operated either in parallel or in
maebeé esaintBifsEby #k Blefagr Systeme3 1t withigi ghaocuraepos
and/or a four wei ghi ng means 324, which

318 h
areriRe Tiareaieo . PO Wiy 1R, PRRGIGHGT e derrudigiian obainer firs
so&ﬁ%%ﬂa‘aﬁ@/w Egcéé@ %h{i‘ﬁr‘é @G%dg(ﬁtﬂaghi?d gal?llt)i?ﬁ%%ﬁ and/or

i's nonitor centr zéd noni
the fairtns@Gdon 380 snay beksaintandthby the blenider systenod13, to

) t whi ch d t i Nt Ai h
wigR A clcy rEbeieh ke el B W atf on o oo i
ei t Rl fiEas@eP ggc&ﬂi ﬁélljﬁéh 23R8/ @ 5olubBn iy sH fourth

solution 326 and/or the fourth solution 330 fromt
soputiedenay bermadnitanechibmal ieast oneheondandrativatcriteriavselecteskicom
tht?“zi\gd'.ust the flow rates of either the first chem cal

&{Q $8%PY; the second chemical stream 310 in order

to returm)any @hdubgvige! utions to the predetern ned

formul ati on may be | esSs than about 15 m nutes. These

tanks ma)be $oHBd VEKICIE | east 3 days of constant use

by the e usel...khe drain cycle discussed above
regar di ngﬂdr aﬂ?@-&’ may be designed to take | ess than

8 secondg) befgowsitghi eving the target predetern ned
formul ation. The drain cycle discussed above regardi ng
drai n 316)may retagi igae¥ so that Iess than 1 gallon

is directed t ] rain before achieving the target
predeterﬁfnedqyﬁlﬁ{ﬁati on. The bl ender system 313 nay

be desi gmgd t @utatiratiordesidgn fl ow rate of |ess than
about 80 liters per mnyte. The.blender system 313 may
be desi gfd t@'ﬁ‘é@@ai}r&ﬁjﬁ‘@l}vﬁf'%t\o&e of less than

1, 000, 000 gal l ons per nonth. The bl ender system 313

may be designed to have a design flow rate of |ess

t ha he, fFebaad/or gacorshloweontrohmean3 13@5p8&dienay adpmicel and/or

e B e, S e Y
méshy 365, P11Uina) tSRifirag¥mperataidt fhaesmindd'BoR rafkd @fessure

system 313 to within an accuracy of greater than about
and teowergtwe maasprementsrmade dyrthe Hirstandder sscoad:fieuy control

i 0g e R der B BihoRPiiie RUuigBoredhagin
caloaationsifer eitleerthd fipst dritkordenomersaiyticne3 B, 320t o

The flow rate outpuit signals from the first flow control means 305, the
second flow control means 311, and the first solution output signal 315, may
be used in conjunction with the first weighing means output signal 303 in
order to verify the initial concentration of the contents of the first component
tank 301. The flow rate output signals from the first flow control means 305,
the second flow control means 311, and the first solution output signal 315,
may be used in conjunction with the second weighing means output signal
309 in order to verify the initial concentration of the contents of the second
component tank 307.



10

15

20

25

30

wi thin an accuracy of greater than about 0.01 wt% The
first and/ or second solution and/or third sol ution
w@eabae91fipurt h sol uti on may be nonitored for arPCT/EER806/000852
one concentration criteria2tel ected fromthe foll ow ng
group: a) conductivity; b) sound velocity; c) density;

d) Vitsselanye iretherfRbr weighit)) medag outputtsigrzil 80B)ds @ junction
_auto titration; and h) a manual anal yti cal )
intigne and e shangdin thersacoad yaighisadarang petpué signebp09 as a

: ‘L

furlaéﬁfe gm Sf é@uﬂr’%ﬁsﬁcﬁ{g} {"%@{ﬂ%ﬂ / orrg%]&éﬁ:@%ﬁ%%vlvu,slmm'
contThe chaagesindthe, firsSiiveighingmeahs butpitiyred 308.asTééunction
conb ressure, and tenperature

i.nhed, fl ) , [
inB3 1Fe FBAPES b e $EarKaNPIOREE TBRana PubWE Sisnal 09,2 2
fuRefdr of tiﬂ@:’"ﬁ@d %%ch%ri%e ﬁﬁﬁet{ﬁira‘ﬁ\%‘?grfig% :"%nélﬂpgf signal 319

tenperature during centration ca
asa flrotionhaf tine mayabel Used severify tbeflowi rafs oBthe, se@hid Stition
3ideow rate output signals fromthe first flow control
ans 305, the second flow control neans 3 11, and the

firstheghatidOm PEREL wighi) maaRs olidut Byt 883id3 a function
conjunction with the first "wei ghi ng neans out put

indimgdhe 3bange in theesecandiweighingt meansgoutut signal 309 as a

roficrablime! b Harkit I8 3Rt Beruid fsers KB HERT hg e
a funetios @ftinwd, amelathe cBdhge i thesfouipthdvéighiiganean® butArignal
311, and the first solution output signal 315, nmay b

3258 21 NG OHETIE GRAXDE hSEAO Yetbi oIt §f Heaitird

sdiidi 4261 gnal 309 in order to verify the initial
concen%r'ati on of the contents of the second conponent

t ankNgo or Tereddiemging isysiches 300 stayise gbinbinetk aisihgoaisingle
DIGdR Ry SR gHin g A A5 M RN RUFLomos UEAE FFbIedn
g5\ BRI 1368, 00106 ke GRS 8 Bl e
bleeding sggtqmmﬁoeivgﬂatheaﬁighast.v@hjmecus'age hias priomity ovérethe
sy% arﬁ%thI trﬁetnhe%(t ?\?g i vc\gﬁllngehhg er.reﬁ‘rt]v?/o %l#t grte Bclle%ll%lg s:f/gtgems
300 are combined, using a single blender system 300, then the prioritization
may be controlled manually, in the event of simultaneous demands on the
blender system.

Figure 4 is a stylized diagram depicting an illustrative embodiment of a
multiple blending system 400 according to the present invention. The
blending system 400 comprises a first chemical stream 404, a second
chemical stream 410, a first blender system 413, blending system A, blending
system B, and blending system C.

Blending systems A, B, and C are as described in reference to Figure
1, system 100. Blending system A comprises, at least, a first chemical stream
404, a second chemical stream 410, a blender system 413, a first solution
A14, drain A16, a first tank system A17, a second solution A20, and a
chemical distribution system A23. Blending system B comprises, at least, a
first chemical stream 404, a second chemical stream 410, a blender system

413, a first solution B14, drain B16, a first tank system B17, a second solution
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function of tinme, and the change in the third wei ghing
means out put signal 319 as a function of tine may be
waiswd/10a44/erify the flow rate of the second soPCK/IB206/000852
320. The change in the firg2 wei ghi ng neans out put
signal 303 as a function in tinme, the change in the
B20: codd wmrglmahglstrﬂan@n@ysmm B33y nBIenam@ swstemf@rompises,

at fashed Tt ShSTicH SRam i Se6ans ChuiCahgremarbl’ Brender
%ﬂé?n h99ra hré@’%bﬂﬁ?oﬂgci'%ad}élrpéwué flﬁét%}ﬂi s%ﬁ'é 1% a second

unction of tinme nay be used to verify t | ow T at
sohftionH@20, rendda sbemaahdlgﬂmtlo'h/\symmrﬁ?& bl endi ng

<Y< tETaiE e it B APy tRiPReR, 5 ABmalgef bypica

supgBBIiRNGalatibn étQa ﬂlp‘f’édﬂ @bﬁué&rﬁﬁ@ﬁfr faySERION3eLilit hlfhnsddTHGan
per formance of hem cal b endi ng system 00 Wi th

mstaléetmrngih@s‘trstmam@atgs@eén magy e agievelonsred sURactapd@en

orfret e B RRDEEES ol o R esglt o P ulipEBlsRaed

solltionger a pesticnaréshcenfration e anydricular Blahded sm?utlohe First
control I ed manual | y, in the event of sinultane

tarfeAd A8y reRrReem) @ Aualificajien dank ef g day tank st auczzh 9|fa<zlléw

Wﬂ%’?%@m&gg %’J&cﬁﬁe llbg%g\ﬁmccor mgqj(? Fﬁ{lﬁgqgrsgsent

undﬁvtaheln [whth rﬁbped:ﬂ terbiemrgng wygstem ﬁhkome:ﬁusptarmaaay cbntasm
em Ca Sstre cnem ca stream 410
sufferant i Rumy ietndh sb e B et S aLhGFs ot ThoiEn i Eapich

: atg éﬁlg‘l% @en@@ﬂsgérgﬁﬂnw 6@61@ d%ﬁﬁ]abnen@éatv@éférffe-

are as descri |nr erence to Figure 1,
catiystedandls aBhiabds tcgb@yndttbmsalmlonmno&esentnatldweeaqulred by
.t&i rB} %hem ci\ 3% 404 atsec(é)nd chenical stream
ClheH DICRORGHFE™ nﬂi@ SYP®IMN et solution Al4, drain
A16’Asadéédri%bdtébﬁ$'ew & RfVefdrice ® ﬁg@ﬂﬁ‘ﬂ ﬁ@héfng%]/sﬁé%ﬁ,A has
and a chem cal distribution system A23. Bl en
nus_royapBinis ap whinksthedormulagion o the s@utl@rm amyche nmmt@aﬂqi

o SR O Gk SO o AR GH GRS may

besyridertakBih As destribeddbaveutittordididncend Figuraen Thé
di stribution system B23. Bl endi ng system C conpr.i ses

cegtrah%%(gmongoqtmg SysteAeMayJnoBiter:ad a just Ut fblend ing
VSR Sl abEagY el ER oo HEL S A2 108 At Simpine
usﬂ’g:alsmgle blender system 100, as defined in system 400, then the
performance of the chemical blending system 100 with the highest volume
usage has priority over the system with the next highest volume usage. If two
or more blending systems 100 are combined, using a single blender system
100, then the prioritization may be controlled manually, in the event of
simultaneous demands on the blender system.

It should be noted that the principles of blending system 400 may be
applied to any system wherein two or more blending systems 100 are
combined using a single blender system 113.

Figure 5 is a stylized diagram depicting another illustrative embodiment
of a muitiple blending system 500 according to the present invention. The
blending system 500 comprises a first chemical stream 504, a second
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solution C20, and a chem cal distribution system C23.
Mil tiple blending system 400 may represent, as an
wex@npbegs4 a typi cal sub-fab installation at a pgpiBad6/000852

sem conductor fabrication Rcility. In such an
installation the first chem cal stream nmay be a

chieviRlap Breames 10 1 st Blehdef 8y R8Zers Wi ifdin %ﬁ/&tglmA blending
Bl endi ng system A may represent a particu end

sysiem Boand blendingeskstem Gr concentration of a

I
Pepr Bildito BySarEth 8 aftd Ellre Asl fésdHBRY 10 TdiePice o Fioure
2f systént200. Wmndtdg%y@t@ﬂ%&oﬂ@nd%@ﬂl@m alestechentiBal stream
@;ference to Fj i s undertaken with respect to

A BPARICS RoTBIGARS rediE 510, Stblengir sxajerodHBaPHirst solution
A4S G ﬁﬂ% blisdahR SZ%% )&1t7hﬁ ste?,Bbd Uni %t&&bA%g 5 second

seVeral " holUrs or nor
salytiore A20] 3 thmgt sbhutlpn rARB] aridt & chemiazh dismblw&inesystem A29.

I bl e .t lend th [ ut
BleGRic RleTon cPURISeadatoagh & fest dhebhanhgresys b 8 Sspond
churargi Ql@eém%%%leﬁéerd@%?émkﬁ% ahp¥esifidh BI4CHEDT B16, 2
to Figure 1, blending system A has nunerous polnts

firghtask sméemaMwasecmddank ispstenl B2Bpa seagantkbeommntm&da

e BB s i bl iR dy iR Ta svatem

Cwontiprisge serast, firkt Q’@érﬁlcél stféemBuA %\%écéﬁﬁ dﬁé‘ﬁhlb&lrétféém

stem may nonitor and adj ust numerous bl endi ng
drae@ﬁ?ﬁdgf fysteanl 4 frst selution Cdd, draie GG rdiinstytank system

sz,sz% r%cg% seygfe&ﬂzd%!e%n %@g@%ﬂﬂt&?nékﬁeblﬂi?%soluhon C26,

ambafoherramie:ilsiflbtlﬂim] smarrpem bl endi ng system 100 with
has priority over the system

h
t eﬂyﬁ@?%@@}ﬂ“‘%rﬁ 0, maVURSRERSEN 2% AB exemleca typical

R ABRIB S8 B SRS B0y B
lnstaﬂamm tlmjfmshuhmlhlo;lgj sireamhaayebelra d@{lele;{agu Etsm%:vt%nti ﬂe-t
b t e hote a
oD B ARG 55 o BICTE] Yt %%@aré@%%@gar@euwmd
sdhﬁlcfl*ﬂbr%ﬁﬁérﬁ&lléf‘éér%éhtﬁa‘f@ "55 c@b?ﬁ@nﬂ%d%ﬁﬁtﬁﬁ I%Psq

are conbined using a si ng er system
tagk iAd 7aDrqumnzletan|@I ARgrraay aieﬂmesenh@ qaaltifidationithhk ot laadayvtenk

L S TR END R et

Figoes2 Issmdeﬁ'taﬂdehswltw cedto Bleham {’em??\ the first tank ma
gecondchem cal stregﬁ%lo a Hg]té% | ender system 5 y

copfain gufiicientdivichiosupmnly the t@g)l at the fab for several hours or more
At such at time, the blender system 513 may be purged with de-ionized water,

re-calibrated and is available to blend the solution or concentration required
by either blending system B or blending system C.

As described above with reverence to Figure 2, blending system A has
numerous points at which the formulation of the solution may be monitored
and confirmed. Should corrections become necessary, such corrections may
be undertaken as described above with reference to Figure 2. The
centralized monitoring system may monitor and adjust numerous blending
streams simultaneously. If two or more blending systems 200 are combined,
using a single blender system 200, as defined in system 500, then the
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system B, and bl endi ng system C. Bl endi ng systens A,

B, and C are as described in reference to Figure 2,
weywbam1200. Bl endi ng system A conpri ses, at |PRPEB1B2065/000852

first chem cal stream 504, 24 second chem cal stream

510, a blender system 513, a first solution Al4, drain

p&?&ma’hc&' dfihe ‘bﬁ@{ﬁ-n@é{ %Te@mln’gg'lgysténﬁmm{mﬁé %lg?ié%‘t @Hlume

, a second t1on hird sol uti on A26 and
u%geHma pridritdicser thrusystemsyigh the ned higiast cyphgneyxsagm B two
eas r st m cal Str am 504, a
orSBEB HEBRInG st SEE 200hrs oI e i o Sy Reiier fstem
200, tisén 88 prioMi-aBdbA may Be @oﬁﬂréue@nfanru%u t.arthe 2yehesh
Bi7, a second tank system B23, a second sol ution B20,

simuitaneeus demends oBAbe Rigndes syBtamcal distribution

systlfghﬁl?lﬂ Heh6t ﬂ thek rﬁﬁégajﬁ%lg%%mghé%g rﬁ;@t?rh%m be

em cal secon

applied te dplyesydtam syrsdreinm taddor raofd bighd®gl syisterns @09, ardr ai n
Cl6, a first tank system Cl7, a second tank system

comhined usiida 8ingle blenggr evgfemi21%i rd sol ution C26, and
2 yrauER i€ S Bl ol ac bl Yor MOhEPIBRERRE ) N0
ersbddifreemt iofi straultipte blendingasysigmn 680 axeording doitheopresent
i Gl 2Pl il e SRS B HSim 60,
setdht ahkiéal éit%a%‘ 61672 ‘ﬁ’?‘ét%i%n gs@n‘? MBnBIeﬁﬂﬁWs{’em A,
| end n, o

may represent a particular d solutio
blenading system EoaodmiendingsysteraCpar ti cul ar bl ended

| ytion. Fi d .
- epruEBRna VT A 5. 26, busd S S il YelarBhte 1o Fioure
3 fs§§te|nh 890. \M@ﬂdnhb%y@fe@m&?orﬁﬁng&s of id2ed ARy enhsimidal stream

reference to Figure 2 is undertaken with respect to

604, erracegdanemiaalstraane 640r g blangdek siralignt 648 aa first solution

AEHE TS | BBl o i
tanswsyamrﬁmwa)seben@ sokidn W20) adibirdsolutieth MR6 £4 fourth

O%%I brated and is available to blend the sol ution
sobftiosoa@rdAn end HEBUABA Béfgncan@ R¥PLen) BrifnmRyiasss et lRast,

fir& cHinmedl éﬂae Sﬁtoﬁwbg‘ c@‘@? ﬁﬁéé?%?’re ﬁﬁo"‘é blénder system

reverence to |ng sys 'has nurmer
6130 arfirst mlu’udm BH41; Ueauﬁ &6y bafhfsmnhfsysﬂem Bdl7uta| smcond\tahie

syRlege B3, (RN ovotet Paded AegoBLoutiier %&ie%eéﬁg‘%owﬁon
S35 10 B ot
comprisesust leashdi firgt chemical stream 604, a second chemical stream
610, a blender system 613, a first solution C14, drain C16, a first tank system
C17, a second tank system C23, a third tank system C29, a second solution
C20, a third solution €26, a fourth solution C30 and an end user C33.
Multiple blending system 600 may represent, as an example, a typical
sub-fab installation at a typical semiconductor fabrication facility. In such an
installation the first chemical stream may be a developer, a surfactant, de-
ionized water, etc. Blending system A may represent a particular blended
solution, or a particular concentration of a particular blended solution. First
tank A17, second tank A23, or third tank A29 may represent a qualification

tank or a day tank at such a facility. When the process as described above
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streans sinultaneously. If two or nore bl ending

systens 200 are conbi ned, using a single blender
wGe®bam1200, as defined in system 500, then  PCT/IB2006/000852

t heper formance of the chem2gal bl endi ng system 200

wi th the highest vol une usage has priority over the

wifh & &EhBE th Fidife BENturtctBRen witl ﬁéﬁpe@ﬁ@%endlﬁg ts%te(hﬁ A,

more bl endi ng” systens 200 are conbi ned, using si ng | e

thé fiest dank wmtao@ufﬂqr@ﬁ fiuicktopsuraly theteol ahtheaf@bb‘@r

seigmahaUrEer TRRE ot Htieh B hRE METbndrr SN RO s

purdsd Rith tid-inefdokatel erecta1igratd e i CQaliatyle te byl thed
to any system wherein two or nore Iendlé%q%y%tbelms 200

soliftiencyrasingentratiom sequirgdly aithar ing Py £ndinee

s [ stylized diagram depicting yet anot her

Yi ﬁ ustrative enbodi nent of a nmultiple blending system
600 fecdesatibed dboveheitiprexeeence twiéilu'reaa bi€hdinigl systemdA has

RO PO PNt Tepailanion of e, SOyligh o) b Brdnifored
ar@%nﬁ%@ﬂd'é}%@d’ %6:‘%31; ds%éﬂ@)%é‘ Eleéé@éa‘??“ é%chaétﬁrectlons may

l'endi ng system ng systenms A "B, and C are as
bederxiartaked asdesdribedraboveovith rplierense teﬁkgwm%omhe

A .
coBlBliehmeE PHatheB Bieyanoni andhadisst Smeldllsignaing
str*élamyiﬁfnmﬁb@us@l% twd b Mdie Blehtingsysfdris 3002are odhibinad,

first tank system Al7, a second tank system A23,

a
using a single klenler spstarn 300, ascdefinedsinisysiesn 6RBpthen thei r d

poR@HeRPR of ik oAb AT blanafigsEdhn 300, TR RN EREs! Fghme

us@Péma@qimmty eash hledkysterh adthntiedlexrhizless Voleare 6d48e.alf two
ender system 613 a first solution Bl4, drain Bl16, a

orﬁm@tblemngwﬂ%ﬁ\s 899 ar%cgg’@msi gine a ginalmplepder gystem
3000 iHeh ﬁ@f@gmﬁ% el & cOREARE mahtEMA M Bidevéntidi 1 d

sb ut1on an end user
snﬁaman@iwmbmgnds/snéheﬁlemﬂepsystem at least, a first

o1 enaiowd bedited $iefe BREEPs el eAdh g 3T B og
apftphéé'to hﬁ?] ISy S6p1 Wﬁb@iﬁ twd o?%%%léﬁcﬂlh?%%% 886 ara

k”system C29, a second solufion C20, a third
cogtlined uaingzesinglef blender systemiddd. C30 and an end user

53 B BRSPS AR P08 e

thé @iVeh68 h@&@écéﬂqblé A ariusimedifications &g Elliérn@ﬂve forms,
installation the first chenical stream ma

be
spgeifieleppredimgnés ieaeelare, hegeinglgsgeged in deta¥l It should be
understood, however, that the description herein of specific embodiments is

not intended to limit the invention to the particular forms disclosed, but on the
contrary, the intention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as defined by
the appended claims.

It will, of course, be appreciated that in the development of any such
actual embodiment, numerous implementation-specific decisions must be
made to achieve the developer’s specific goals, such as compliance with
system-related and business-related constraints, which will vary from one
implementation to another. Moreover, it will be appreciated that such a



water, etc. Blending systemA may represent a
particul ar bl ended solution, or a particular

w@omvertisat i on of a particul ar bl ended sol uti oPCT/HB206#/000852
tank Al7, second tank A23, 26r third tank A29 may
represent a qualification tank or a day tank at such a

dév@kb;irhéryt eﬁ@iﬁmléﬁtﬂa@éé}ﬁpféﬁ el tﬂﬂéidolnbamm@m\wdmd
reference to Figure i s undertaken with respect to

nayesthgiass bﬁ/@tr@lﬂﬁlr)@ urawtaklm@forttaw ﬁfa?r%'@ﬁﬂ/aﬁkﬂ' in the art
I y the tool at the fab for
hmvé{r&% &%ﬁﬂﬁsol#gﬁstrg%rczé% such at tine, the bl ender
syst'ﬁr@@l@ndrg;hdogeamrwdzspeﬁs eed aglmamggemjf ¢me present
re-caliprated apd is ayailable to blend the so|ution
inge i DrHaCRR RE R datatoBy B FrIPTebiCeai e Taltiadh 5
d&¥orBlisRAhABPLALEA\clgymdS descri bed above wi th
reverence t |gure bl endi ng system A has numer ous
poi nfte bventidr fs nodidinhitedhiad theipraefesfed erabedinenite desasibéd

atpe OB R B o SeljoBR i (micen s

descri bed above with reference to Figure 3. The
centralized nonitoring system may nonitor and adj ust
nunmer ous bl endi ng streans sinultaneously. If two or
nore bl ending systens 300 are conbi ned, using a single
bl ender system 300, as defined in system 600, then the
performance of the chem cal bl ending system 300 with

t he hi ghest vol unme usage has priority over the system
with the next highest volune usage. If two or nore

bl endi ng systens 300 are conbi ned, using a single

bl ender system 300, then the prioritization nmay be
controll ed manually, in the event of sinultaneous
demands on the bl ender system It should be noted that
the principles of blending system 600 may be applied
to any systemwherein two or nore bl endi ng systens 300
are conbi ned using a single blender system 313.
[llustrative enbodi ments of the invention are

descri bed above. While the invention is susceptible to
various nodifications and alternative forns, specific
enbodi nents thereof are herein described in detail. It
shoul d be understood, however, that the description
herei n of specific enbodinments is not intended to
limt the invention to the particular fornms disclosed,
but on the contrary, the intention is to cover al
nodi fi cations, equivalents, and alternatives falling
within the spirit and scope of the invention as

defi ned by
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wWepdvedogrent |

the appended clains. It will, of course, be

appreciated that in the devel opnent of any such actual
nuner ous i npl enent ati on-speci fi ¢ PEDIBR0GNB0852
must be made to achieve thé7devel oper's specific
goal s, such as conpliance wth systemrel ated and

clupgress-rel ated constraints, which will vary from one

i mpl enentation to another. Mreover, it will be
appreci ated that such adevel opnent effort m ght be

conpl ex ' ' u d.neverthel ess be
a mUti n?%@@E%ﬂgwﬁgﬁ'ﬁséﬁ@”g@gi nary skill in
the art Ravi ngniking domtiatiouslypfat idast adirstehwnical streriwevith a

and ot her features, aspects, and advantages_.of t
present | nvenﬁ?@ﬂ“%ﬁ?ﬁ’tﬁ,@aéﬁﬁa%mtaep%ﬂﬂag&ﬁt‘%% s{%fc{ h
reference to tbﬁ%&é?'sk%nﬁ‘&o%fi,@frﬂgpé hiting 2énani enctetiuit

clains. The invention 1s not limted to the preferred
enbodi ment s deysteinbadd abaveal time coatraied mannes donsying ide

clainms set forth bel ow CLAI NS, 1. j '
system comrif'g‘%’}r?é"?u’[?f]’mr?f t@%ﬁ'{ﬁﬁﬁ%ﬁﬂ%@%ﬁ%@gg? qge
first chem calgegbh@anemiiddl skesrrardcaiaibagly istrogased into
a bl ender system said blender systemconprising a

m xi ng zone i themiyRgwoONesystem and in a real tinme
control | ma . rm N | ' '

the 11 rsD)chemgiiorforediindaisiy the Bt slften, WAt fhfhe
stream are comonitepingl nesuid moalficst dolution dutpunsignalgvhich is
zone; b) nonitoring conti nuouslo}/‘ﬁt he first solution,

wherei n’ t he ms&Nt @ fgNiralizac Moniforng sYsiEMsol ut i on
Cout si | A . _ ,
out pu S'ogna aﬁﬂlﬁsﬁﬁ%&n@ﬁﬂ&u%lﬁ tife ARt df%iﬁé’ﬂgsﬁ echemlcal

nonitoring sys adj usting conti nuously
flow ate of tistrebint and thesfiowedte of trensecond! chemicabsirean to

o cter o o nod A e BB o Pt Bt
i ntroducing thgftionst solution into a first tank

system wherein said first tank systemis connected to
a cheni cal) di dntroduainghesfjrst solutiam intauediirst iankystemst

tank system wherein said first tank system is connected to a chemical
distribution system, and wherein the first tank system
further comprises at least a first tank and a second tank;

e) delivering a second solution having a predetermined
formulation from the first tank system to the chemical
distribution system;

f) monitoring continuously the second solution, wherein the
monitoring results in a second solution output signal
which is sent to the centralized monitoring system; and

g) delivering the first solution to the first tank system, and
adjusting continuously the flowrate of the first chemical
stream and the flowrate of the second chemical stream in
order to maintain the predetermined formulation of the

second solution.
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further conprises at least a first tank and a second

tank; e) delivering a second sol ution having a
w@e@daoardri ned fornul ation fromthe first tankPGlHE2000/000852

to the chem cal distributi@ system f) nonitoring

conti nuously the second solution, wherein the

noni2.or i Mthe sygdtbinsofidlaitn $2RPeRIrs tHefiise tarkéyBtemIuanay
which is sent to the centralized nonitoring system
COMRIISES }EFGiIREHIGtion syEteM.i rst solution to the first tank
system and adjusting continuously the flowate of the
first chemcal streamand the flowate of the second
cherfl.cal Fie sygstemmofalialer 1 twhemimtha predbeerptieske formulatesh of

faornmul atjon of .the second ssolution.2. The system of
tng. PEsTsoRitcRyle fanihtiina o Wihin aaacSyadinl gipdianan about
0.608pAY,Ses a recircul ation system 3. The system of

claim1, wherein the predeterm ned fornulation of the
first solution is maintained to within an accuracy of

gregter than t 0,003 w% 4. The tem of . cl ai

1, \%herei%aet?%?%%e%&aéM’ﬁ% rﬁ&%%{feaéf?fmn‘% B’f'mq'%{]ton of
the fifstisofutionss Mmintardted drPaddurasy of gfaatef thanaiden ot PRt%.

about 0.01 wt% 5. The systemof claim1, wherein the

predeterm ned formnul ati on of the second solution is

mai it ai n t ity f r_than_abqut

0005wt o6 yhB U DI IR R prEER Rindd Rl TRsiith of
thepsecmicesoiution i mainthiabd eo within Be seegety FQYrobieptharbabout
odbaé nh)?i ned to an accuracy greater than about 0.01 wm %
PO Wh@- system of claim 1, wherein the first solution

is nonitored for at | east one concentration criteria

sel ected fromthe group consisting of: a)

conBuct i Tiheysystgm ob alaimvie lvdwrein; the )préeeterminediormulation of

the'$econd éé’lﬁ:tiéﬂ isrr%g{n?é:lhég ?o Iaﬂ%%)éhracy greater than about 0.01
wit%.

7. The system of claim 1, wherein the first solution is monitored for

at least one concentration criteria selected from the group consisting of:

a) conductivity;

b) sound velocity;

C) density;

d) viscosity;

e) refractive index;

f) turbidity;

g) auto titration; and

h) a manual analytical verification.

8. The system of claim 1, wherein the second solution is monitored
for at least one criteria selected from the group consisting of;
a) condugtivity;
b) sound velocity;
C) density;
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f ) turbidity; g) auto titration; and h) a manual

anal ytical verification. 8 The systemof claiml1,
wob@eaiN44 he second solution is nonitored for BECT/IB2AGH000852

one criteria selected from22he group consisting of: a)

conductivity; b) sound velocity; c) density;d)

vi scosi tyd) e) vietosity;i ve index; f) turbidity; g) auto

titration,, and manyal anal ytical verification. 9.
The syst el of fﬁ%’]cﬁw"ﬁ,‘n%%rei n the flowate of the
first chefyi cal ngbigpgm is controlled by a first

flowate control neans, wherein the first flowate
control r@kul t8uforditeation; ead cont rol means out put si gnal

the 11 owl o of RANEL ERBMCRNERRERION: P are

controlled by a second flowate control neans, wherein
| owrate control results in a second

t he second f
cont¥-ol Eﬂ%w@@frpei clginy h awh@rain the Boweate of éhe fiest chemical
=1 | ' t e . fe. Gleal m
S LRSI Y o gt T A Prech ool W B st BiPace
cantifdl resulisomaciirshcornteal imeargdontpat signahnghichdsiseat tostheeam

[ bt ai ned, from a, seco C onent_tank. 11. A
cashraliped aETionaD Ry SIS 0 G JRpate Gighe wceRd Ropical stream
arel@itoALd bl angbethdHMIBIP cattrdl theatRs bl il decond

utilizing a coormon bl ender system 12. ,& chem czgl
flayrreteiconirelyesdis incoagcars cantral medns oufpabsighabwhichyis atnt

I fir em cal streamw th a second chem cal
to§§$§§ﬂﬁwe§r@p§ﬂ%@g §¥/§th}n sai d bl ender system
conprising a mxing zone in a conduit systemand in a

real time_controlled manner formng a first solution,
wher@-n tHe system efinlaint bl wheneimthealirgt chemicat strdam is

ob‘r’fnéﬁ)ﬁ(lglri] g@zr% %éf;rrg%rﬁﬁgné:rﬂ%ﬁﬁ%%%tlh% delbh g R ch e e

obtained from a second component tank.

11. A chemical blending system, comprising two or more chemical
blending systems as defined in claim 1, utilizing a common blender system.

12. A chemical blending system, comprising:

a) mixing continuously at least a first chemical stream with a
second chemical stream in a blender system, said blender
system comprising a mixing zone in a conduit system and in
a real time controlled manner forming a first solution, wherein
the first chemical stream and the second chemical stream
are continuously introduced into the mixing zone;

b) monitoring continuously the first solution, wherein the
monitoring results in a first solution output signal which is
sent to a centralized monitoring system;

c) adjusting continuously the flowrate of the first chemical
stream and the flowrate of the second chemical stream to
maintain the predetermined formulation of the first solution;
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b) nonitoring continuously the first solution, wherein
the nonitoring results in a first solution output

war@eabwhi ch is sent to a centralized nonit orP@IB2006/000852

system c¢) adjusting contigtously the flowate of the
first chem cal streamand the flowate of the second

chem cal @} irtroducingiietirsi soltdien M@ aeirst BhReYstem, wherein
formulation of the first solution;d) introduCing the

first sol ut S8l first @nk systesm is eemnesied i sprenditanisaysiem,
first tank IS g ,
System wher Sereithe EATARE LidtelPn fndr EBAEB8 ot east a first
conpri ses atarlkearsd asetbnd tarlqrindanderairs theosebdnandank and

wherei n the secon ank system further, c ri ses at
least a t hi SESEANLrEGA CamRBises At leaska tayd dunk gad Agueh
second sol utdqkd having a predeterm ned fornulation

fromthe first tank systemto the second tank system
f) nonit &@)i dglivaring asecand solbtos aving a pradetemmined

et "L bR POnCRA R RS

nmoni toring systegin g) delivering the first solution to
the first tank system and adjusting continuously the
f1 owr at e fbf mandofing sontimeonstuthessecand soldtiom eviidrein thiee

of the seco : ] t:.ream | t L nt ai he .
or edet er m naP SRR ot & Rqeb XciTor GufFll PRl e s
del i vering senttortbe sehtrblizet imavitogng spstedst er mi ned
formulatiqn fromthe second tank systemto the

cheni cal eﬂ?l!)@ﬂﬁgst?§tﬁé$ﬁslqh)ﬁ%ﬁﬁ’ithélrfirﬁgt?l‘!&ﬁvs‘iﬁ%lﬁl%/
o thi rd sof sy colifiqUcl iaatiald O e bEGhRmital ”

central i zedsinearntard the flopabtnof thedgcohd dbkemiesli stganhin
first solutio o the second tank system and

adj usti ng CB'HEEF :ﬁ%gl?ém?"l F?"Iegﬁ}e&f'\é'%/‘?é ?‘-‘trﬁé‘lqthns@f the
chem cal stg&aRPslufidle fl owate of the second

chem cal streamin _
h) delivering a third solution having a predetermined formulation

from the second tank system to the chemical delivery
system;

i) monitoring continuously the third solution, wherein the
monitoring results in a third solution output signal which is
sent to the centralized monitoring system; and

j) delivering the first solution to the second tank system, and
adjusting continuously the flowrate of the first chemical
stream and the flowrate of the second chemical stream in
order to maintain the predetermined formulation of the third
solution.

13.  The system of claim 12, wherein the first tank system further

comprises a recirculation system.

14.  The system of claim 12, wherein the second tank system further

comprises a recirculation system.
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order to maintain the predeterm ned fornul ation of the
third solution. 13. The systemof claim 12, wherein

W b@ofiorigs tank system further conprises a PCT/IB2006/000852
recircul ati on system 14. Bhe system of claim 12,
wherein the second tank system further conprises a
recircul ation system 15. The system of claim 12,

wherein the predetermned faormrul ati on of the fifrst .
sol dBi on The systas &f glaimt 12, Whekein the piedelerripesk formulation

. T j
of 5 S0l AR i neithalicldd whif ap ety o UrEstep s 3ot
0.608 wt%on is maintained to an accuracy of greater than
about 0.01 wt% 17. The systemof claim 12, wherein
the predeterm ned fornulati on of the second sol ution
S I nt &i I i i
abour 0. 005 s T P2 yRFURTRE LdeioRgirid foltiliation
of theefinst edlatien is maéhtaipechip sn ascusacyt blegreataritiag @baut 0,01
tgs mai ntai ned to an accuracy greater than about 0.01
w (ﬁ'% 19. The system of claim 12, wherein the
predeterm ned formulation of the third solution is
mai ntained to within an accuracy of greater than about

0. 003. wt Fhemysternof slaimeta, athegetsi the predefeanines foraulation

of fleSeeed torl § o fHigq g il Ean BRESER o st Ty
abdufld.0bBevigyst em of claim 12, wherein the first

solution is nonitored for at |east one concentration
criteria selected fromthe group consisting of: a)

conduct i Wity V. { LM AV :
o | sl Sty . i, 5 BBt inet o egon
of the sedanonsolatiwh is maintained to an accuracy greater than about 0.01

wit%.

19.  The system of claim 12, wherein the predetermined formulation
of the third solution is maintained to within an accuracy of greater than about
0.003 wt%.

20. The system of claim 12, wherein the predetermined formulation

of the third solution is maintained to an accuracy greater than about 0.01 wt%.

21.  The system of claim 12, wherein the first solution is monitored
for at least one concentration criteria selected from the group consisting of:

Y]

conductivity;

o

)
) sound velocity;
) density;

d) viscosity;

e) refractive index;
f) turbidity;

g) auto titrétion; and

h) a manual analytical verification.
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h) a manual analytical verification.22. The system of

claim 12, wherein the second solution is nonitored for
w@rookeedts4 one criteria selected fromthe groupPCT/IB2006/000852

consisting of: a) conducti¥w2ty; b) sound velocity; c)

density; d) viscosity; e) refractive index; f)

turbidity; g) auto titration; and h) a manual

anal ytical verification. 23. The systemof claim 12,

wher€fn t hie slistem gbelaim 44, wherainithe seepricheolation émst

i ' r i sting. of .. a)
Bfofll fof bl faSEpAE hferil RAP nd e GREM Ghr<igtind or
vi scosi tya) e) cafdurtivityye i ndex; f) turbidity;, g) auto
titration; and h) a manual analytical verification.
24. The skt enSYPNLYPHYI2, wherein the flowate of

t he firstcchenaﬁg@ﬁ%/streamis controlled by a first
flowate contro ans, wherein the first flowate

control rdsul t¥scosity; first control neans output signal

whi ch is sent t?tge centralized nonitoring system and
the flow%te JFEREVE d chenical streamare
controll by arisigg@gnd flow ate control means, wherein

the second flowate control results in a second
control rans adogitationgard which is sent to the

centralizgad nonitor] system .25..The systemof claim
12, wherei’n th%hﬁwggﬂ%ﬁ?%éﬁe”ﬁ??t&ﬂn is obtained from
a first conponent tank, and the second chem cal stream
Is obtained froma second conponent tank.26. A

chemdZal Hrefwtam efdaiani2.cuheieis theythirdesadutiamisanonitored
of PHGR U LARETE 1B, B, LA 3 12
a) conductivity;
b) sound velocity;
c) density;
d) viscosity;
e) refractive index;
f) turbidity;
g) auto titration; and
h) a manual analytical verification.

24.  The system of claim 12, wherein the flowrate of the first
chemical stream is controlled by a first flowrate control means, wherein the
first flowrate control results in a first control means output signal which is sent
to the centralized monitoring system and the flowrate of the second chemical
stream are controlled by a second flowrate control means, wherein the
second flowrate control results in a second control means output signal which

is sent to the centralized monitoring system.

25.  The system of claim 12, wherein the first chemical stream is
obtained from a first component tank, and the second chemical stream is
obtained from a second component tank.
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27. A chem cal blending system conprising: a) mXxing
continuously at least a first chemcal streamwth a

w@emonishem cal streamin a bl ender system SBCTIB2006/000852

bl ender system conprising &m xing zone in a conduit
systemand in a real tinme controlled manner formng a
first solution, wherein the first chem cal stream and
t he agcong1 hem cal stream are continuously introduced

i nt 0%Phe engicalhiending Syskn.oramBriiaa twa @ maere ghegnical

i rst” sol ution output signa is sent to
centralized nonitoring system c¢) adjusting
cont'?ﬂuou ly the flowate of the first chem cal stream

and the ff\d 5?'83'09|99ﬂi89§é(8 HENILEY: stream to
mai ntai N HNEniXIRACS RTINS 4tEa8t PfirsPBh&hiddh trbhmiSkith a
solution; d) introducing the first solution into a

first tank Sesoaehchendealistream i a blander aystesy siachblender

connected t : wherein the first .
Cank syt em R EAR oY < BRbS Hogt U thduliovstérp and in
and a second teakmeacshtmiet ehanridreoramgnal fifst BlS|UIBAL Rfkrein
further conprises at least a third tank and a fourth

tank; e) delth¢drstehemicalstieansandihe reernd alemical stream
predeterm n f | at 16 Ay : stem
to the seco%get%hwgﬁﬁlgmtﬁéf@%ngﬂﬁf)gblé%‘ng%%ousl y
t he seconb) sobnitoring, corttimueuslytthe finst sioludionn wheesinlthe i n
a second sol uti.on out put signal ichis sent to the,
central i zed Wfqrm rﬁé“&@?&% Sté\fl\)ﬂﬂ@lni %PN@%WG‘W'PP&
sol ution ¢ 0 selietd bicBhirhibe HEltSIHg Spsteffll USt i ng
continuously the tlowate of the rst chem cal stream
and t he f¢owdiusiingfcantiousesiythie dbwrate af tise fieshichemical
order to maiptain th edeternm ned foryul ati opn of the
second sol u#@ﬁ'%?%@l‘?ﬂ%‘?’f%ﬁo Q%f‘?(a)%g%hﬂm'&ﬁpﬁtﬁ%’ﬁ o
a predeter mnﬁ@ﬁteﬁ@tH@E@de@éTnfiﬁé’@TdrhﬁJ_létﬁﬁPBﬂthbqrigt solution;

systemto a third tank system wherein
d) introducing the first solution into a first tank system, wherein

b;elnﬁﬁfg St R dtMRSh 'bléil'?le’r mengiﬁb!é‘soﬁqﬁ?df{ Bl%gh@r &ystem.

said first tank system is connected to a second tank system,
wherein the first tank system further comprises at least a first
tank and a second tank, and wherein the second tank
system further comprises at least a third tank and a fourth
tank;

e) delivering a second solution having a predetermined
formulation from the first tank system to the second tank
system;

f) monitoring continuously the second solution, wherein the
monitoring results in a second solution output signal which is
sent to the centralized monitoring system;

g) delivering the first solution to the first tank system, and
adjusting continuously the flowrate of the first chemical
stream and the flowrate of the second chemical stream in
order to maintain the predetermined formulation of the
second solution;



the third tank system further conprises at |east a
fifth tank and a sixth tank; i) nonitoring

w@omvbitemiausl y the third sol ution, wherein the PCT/IB2006/000852
nonitoring results in a thid¢d sol ution output signal
which is sent to the centralized nonitoring system |
) del i vehi rdglivaeng iartbird soluliondraving & ipsedetermihedafokmulation

T et Tenamiiifi g SeBthd i ateut A erk s Eat aversin
chemi cal sttheaird tarﬂ«ﬂ@tem%ﬂﬁém(ﬁhgr)iéé@aﬂbégﬁé Gt

formulation of the third sol ution; delivering a
fourth sol BNGA SKdviank:a predet ernined fornul ati on

® roni tori g oM ARCTHPLBRNNE PR nbiein tne

t he noni t ormaogjtorirguitesslts in a tihiedi sblutier loutprsigni! MHich is
signal which is sent to the centralized nonitoring
system andeH Qg criHraliged mronitarieg systemi on to the

thi rd tapk eyiseam uRMsPdbiiRbh A ROBATMOHRIN NG ang

flowate of the rst em ca F'eam and
of the secadjustingniardihustusigdine floweatdef the firsticheaiigalt he

redeterm ned fornmyl.ation of e fourth solution. 28.
10 EI)'he syst emsgﬁe_ae'l' 93#4%?'9‘0(}?3? éﬁtf:':’hef ﬁ%cqn$§hem§ﬁk8§9%mém
further corpads@SmaIntARIthE N&Létéﬁnﬁléag@m]uléﬁgg EF the third

system of claim 27, wherein the second tan
further co®piutioBs a recircul ati on system 30. The

Frc nor SRt s HUR Shllibe Palhd A ptielefinelc
system of ¢bmiutafidh frohethei Rirll RenPEpsieREiod RS u e,

formulation of the first solution s maintalnec
15 within ab deenitosing entigueusiyithe third selution,ovioereintee

o AT Ra PR Pl B OO G REE LR e
accuracy ofkegt athercenivalized monitdriad sys¥m; and
m) delivering the first solution to the third tank system, and
adjusting continuously the flowrate of the first chemical
20 stream and the flowrate of the second chemical stream in
order to maintain the predetermined formulation of the fourth
solution.

28.  The system of claim 27, wherein the first tank system further
25  comprises a recirculation system.

29.  The system of claim 27, wherein the second tank system further
comprises a recirculation system.

30 30.  The system of claim 27, wherein the third tank system further
comprises a recirculation system.
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33. The systemof claim 27, wherein the predeterm ned
formul ati on of the second solution is naintained to
wowahiteeian accuracy of greater than about 0. O0BCTABZN06/000852
34. The system of claim2735wherein the predeterm ned
formul ati on of the second solution is maintained to an
accugacy Theaystent bhdamh @t whebdinwh&prédeterhidedysirgilation
f claim?27, wherein the predeterm ned formnul ati on of
of the firgl sQiuliQ) ismaintaigedde ﬁ/ﬂtafm@rd acpurgcy 19T greafer than akkqut
090b39i@eater than about 0.003 wt% 36. The system of
clai m27, wherein the predeterm ned fornul ati on of the
third solution is maintained to an accuracy greater

t han_,about, 0. 01 wt % 37. _The temof claim27, .
wher 8Pt BBS SVEISE1 6 AT BhRlRn e RresfeteiBineg fprmulation
OB 05 o MGG 1O oMbl S MEFPlarPBboyt 0.01

greater than about 0.003 wt % The system of clalm

WP%, wherein the predetermned fornul ation of the
fourth solution is maintained to an accuracy greater
than about 0.01 wt% 39. The system of claim 27,

wher 88n tige iystein 6PLIKInD 27, WherBlAithe bestdtermiakd!feéastiation

one concentration criteria selected fromthe group

ofcthasiesond gobitionds mainiginad ta wighinign aeguiacy ef greatsr: thap)
{ kX2 WFd, Viscosity; e) refractive index; f)

a?‘ﬁ@-@j‘?f%"&@g) auto titration; and h) a nanual

anal $4.i caThe eystentet ¢laim 270whéhsin shys pasderérneihad foidulation

wherein the second solution is nmonitored for at | east
ofdhe secrpd selition) s Malataneshio e agewapy gssrtes thangkaut 0,91
wignductivity; b) sound velocity;

35. The system of claim 27, wherein the predetermined formulation
of the third solution is maintained to within an accuracy of greater than about
0.003 wt%.

36. The system of claim 27, wherein the predetermined formulation

of the third solution is maintained to an accuracy greater than about 0.01 wt%.

37.  The system of claim 27, wherein the predetermined formulation
of the fourth solution is maintained to within an accuracy of greater than about
0.003 wt%.

38.  The system of claim 27, wherein the predetermined formulation
of the fourth solution is maintained to an accuracy greater than about 0.01
wit%.

39.  The system of claim 27, wherein the first solution is monitored
for at least one concentration criteria selected from the group consisting of:
a) conductivity;
b) sound velocity;
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c) density; d) viscosity; e) refractive index; f)
turbidity; g) auto titration; and h) a manual

wap@bsedieal verification. 4 1. The system of CPEI/MB2806/000852

wherein the third solution3s nonitored for at | east
one criteria selected fromthe group consisting of: a)

conductive)y; Hensigynd velocity; c) density; d)
Vi scosity; e) refractlve i ndex; f) turbidity; g) auto
titrati ond) andViE$osityianual anal ytical verification.

42. The Ségte”}éﬁac‘ﬁbg'lﬁﬁ&7 wherein the fourth

sol uti on monitored or at | east one criteria

sel ected f)rom tUnbldgypup consi sting of: a)
conduct|V|ty, sound vel gcity; c) density;d)

Vi scosnty, e) ? fort q‘o\peap dex; f) turbidity; g) auto

titrationg) anda@a@%ﬂﬁ%cﬁaﬁrﬁkéﬁ% verification.

43. The system aim erein the flowate of
the first chemcal streamis controlled by a first

fl I t f t,fl
cont 19 © LBy EeriBESRm &7 b Brbib e saf @it seblon s gna
mohiteled for aeRiast Oné hﬁt&%néél@d:téé %nﬁrmé ?%)gﬂ’«?&aﬁﬁﬁﬁrﬁfﬁnd

the flowate of the second cheni cal
control | ed by GOHEMEY:f | owr ate control neans, wherein

Eﬂﬁtfﬁf°42522q%%?* BYOBRbRa won - e
density;
d) viscosity;
e) refractive index;
f) turbidity;
g) auto titration; and

h) a manual analytical verification.

41.  The system of claim 27, wherein the third solution is monitored
for at least one criteria selected from the group consisting of:
a) conductivity;
b) sound velocity;
c) density;
d) viscosity;
e) refractive index;
f) turbidity;
g) auto titration; and
h) a manual analytical verification.

/

42.  The system of claim 27, wherein the fourth solution is monitored

for at least one criteria selected from the group consisting of:

a) conductivity;
b) sound velocity;
c) density;
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is sent to the centralized nonitoring system 44. The
systemof claim27, wherein the first chem cal stream

w0 gooehtrined froma first conponent tank, and BEEIB2006/000852

second chemical streamis ébtained froma second
conponent tank. 45. A chem cal blending system
conpri si nd) t wovigtosity;e chemi cal bl endi ng systens as
defined in claim?27, utilizing a cormmon bl ender
system ©) refractive index;

f) turbidity;

g) auto titration; and

h) a manual analytical verification.

43. The system of claim 27, wherein the flowrate of the first
chemical stream is controlled by a first flowrate control means, wherein the
first flowrate control results in a first control means output signal which is sent
to the centralized monitoring system and the flowrate of the second chemical
stream are controlled by a second flowrate control means, wherein the
second flowrate control results in a second control means output signal which

is sent to the centralized monitoring system.

44.  The system of claim 27, wherein the first chemical stream is
obtained from a first component tank, and the second chemical stream is
obtained from a second component tank.

45. A chemical blending system, comprising two or more chemical
blending systems as defined in claim 27, utilizing a common blender system.



