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*166166* The invention concerns a testing system for

conti nuous sanpling and testi r’tg of effluent at a

water treatment plant. Background of the Inven
I nt editlat ed sanpling and nonitoring syst ens formmmmn"I’"”lllmlm
cheni cal treatnent A waitacRAEGesRing sf@tmavai | abl \
However, basic chenical analysis and sanpling syst®Hg

exi st. US 4,108, 602 [ Hanson] and US 5, 029, 484 [ Soner s]
di scTezhnicallFiédld systens. Hanson di scl oses an aut omat ed
sanpl e changi ng chem cal anal ysis system for
sequentially analyzing a series of sanples such as

phar Thede{pniignaconesrasdesting syatem das. coptinpeuss sampingy andi testing of

Sourdtfiuenidt b darbemem pafiPl € fromits respective
source in sequence through a sanple sel ector valve and

transports the sanple to 20 the flow cell of a
cherRagkgroundthofthenventitm as an UV spectrophotoneter. |t
fphen returns all or part of the sanple to its source

t hr wwﬁatéch Qsaﬁﬂﬁﬂb /Y eﬁ&%nﬁ(ﬁ sYterf) %r %Eﬂeﬁhénggal tre@hent

d cond e’ sanp
sarrBf sgs &fe \Rﬂt a‘(fg%}%tcﬂmﬁ"? &ﬁ?‘? t°§e’§'6ﬂr %’@'ﬁﬁr%ﬂi‘g?ﬁ"ﬂmw
sel systams axist.J4S 4, rhO&;GQZI’{élalﬁdoo]\mnueuS 5,0d0948.10meR] disdsss!sach
I s pRtenisned after analysis by air pressure back

hrough the selector valve to 25 the source. _
1é\lternatlvely, diluents or a reagent Is mxed wth the

sanfléreoh nisalnses! art ammmtemtsamaé @Parigig tvhbmﬁhat Brny3RNY5Sm for

M cooaleridfy bieblaind%a NS of berhilSs 80K0, 45 Slenepeign ramical
t hesaﬁﬂp&sﬁ rPé?5§'&’@UGQHU§b§RUG@ withdiaws acht eample domdits. redpeictive
al ssoulcs inisetence tRoGdH aﬁ&a{ﬂ)p‘fe SBRREH V8ve B Péf'ég(gristtﬂe QerF Ip to

Od' ltH?%v?n chg {) %ﬁ H{gal ana y%eé su agfgtl,glnﬁp@gﬁg}ongometer It then
d, JeHes alf oppatiafithesamnip todls lRouted througiotHeesatrisnsgloator valve and

I € PuRRSthe Abl ¢8I SRAIBhAUIS back to the sample source. Each sample is drawn
by vacuum from its source through the selector valve into the fiow cell. The entire
sample is returned after analysis by air pressure back through the selector valve to

25  the source. Alternatively, diluents or a reagent is mixed with the sample in an
intermediate step to bring the sample within the testing range of the analyzer.
Micro-porous filter stop means is employed to protect the pressure/vacuum source

from system liquids. This also is used to accurately measure the quantity of
diluents or reagent to be mixed with the sample, and to minimize bubbles In the

30 system.

Somers discloses a device and method for collecting a representative sample of
hazardous fluid from a drum. The sampling device Is disposed without ever
removing the sampling device from the drum to safeguard the operator from
35  exposure to the hazardous fluid. The collected sample is moved by a slidable
plunger along the inner channel of a hollow tube toward a drainage opening while
the bottom of the tube remains Immersed within the tank. A break-apart
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di sposed without ever renoving the sanpling device
fromthe drumto safeguard the operator from 35
exposure to the hazardous flu#d. The collected sanple
I's noved by a slidable plunger along the Inner

c harvosdtrucfonaf thelsamplin Wevicd eblet sépefitidh HagReR ﬁ@i?rln'iléised and

W”' le‘fne r&ﬁ?@?@&n& gfﬂeolfubé ?&%Wé@éﬁ g%—gg% epezator after

PCT /Sgwmgzhﬁ@ﬂme@m teg. 'UIG(Be@a'@lﬁdSPDrﬂomt indime drimtteing sampled
sanmatg %rrﬂ@iéhﬂ-‘ye cﬁ’dﬁ@éﬂde%f S ARalirAvbiafdle e tdﬂg&n n‘rdrvément feature

rtions e renal
#mfsg‘é’aﬁ‘gﬁaa@aﬁ%@e&a&?&”ﬁg e&ﬁ'é‘P'H‘lg&F‘"%ﬁ ter sanpl | ng has
been conpl eted. The separated portions In the drum
bei yol .
e Egeeﬁ'“’r i Bfﬁ"““ﬂ%!?qg SRS 3R oy xaBB IRty adhmicayyin en
any™m
artenvkonmtdlparhmetsan'pl e and nonitor waste chem cal

idutomatically in an integrated formand unable to

co rehensi vel y measure an adequate range of'
yramaryof the Ipvgndiont ers. 10 Summary of the Invention

In a first preferred aspect, there is provi ded a

te em.f or ti nuous and testing of

of it e BT Rpecty Pts, heRTovdRtan Rostna v meontiuous

corfgmplirigragd testirg of efflaen bf angatentesatmant plactpihb epstons edmprieRg:

1591 the afsthfidsyamibibahiBoSHEMEAPnCCt od L0 he

sanpl ing system' for measur envi r
par anet %r gonfienng, gysiegy, gonnected rﬁ% theoPAMRIRG FYstan s foe measuring

corpviiosinanal pardmetasst ofdincdaypies, taé mﬁhfdhné Wstdﬁ?&ﬁﬁﬁribrﬂﬁt
envi ronment al, ‘;f]’r Jrsef:l'?émb% fo?hﬂasuz'ﬁg gngrogwentglooarameters

fromthe group consistin
reduct i 8h abdﬁaéhiwfhﬁe'em??fommhaegmm cansigtiog aff: plé.d oxidation

20 oxi dat i Edauétﬁﬁciﬁtéhﬁal Q@Hﬁpﬁlﬁé’foli }étatéaéf%drfc%n Bﬂ&aﬂ‘fon (Redox),

30

35

Cur bi i £ 0eRy e e ) eepbe e CP desobis oxvean 00

t enper awhidiy (TW valge foeauspendad adlif4SS) ardaertygaratiren(T);
measur i ng the sSéHhQ%E&QE 'cﬂ&n&l‘r fortFhls %rihé b&mc%&@: of

using a '{f'ta‘% ion selective e
25 and ‘fnﬁl i WPIE ueIng. A Aisaitty ¢fdon ﬁ%'%'tﬁ’ plegiradee (IS s);
concentm’d_t ion of heavy netals In the sanples using
anode sStri pRd ffd %elysREREhber 16 %unrd e concentration of heavy
metals in the samples using anode stripping voltammetry (ASV); and
a control system to control the collection of samples by the sampling
system, to control washing and rinsing of the analysis chambers, and to record the
measurements obtained by the monitoring system.

Advantageously, the present invention minimises contamination and reduces the
time taken to measure the samples.

The first, second and third analysis chambers may perform measurements
concurrently.
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WO 5006b4d39he Systemto control the collection: of | es
by the sanpling system to control washing ané‘g?{rl.gmo"“/0

rinsing of the analysis chanbers, and to record the
30 nmeasurenents obtained by tHie nonitoring system

Advant ageousl y, the present Invention m nimses
neasur e

cont-ani L0 nd, r educes the pme taken t

© o TRE HADECS B SndeR HETBo Sdlted 10T she Piifors TaMmepURges of
c hafiscsvatentigatmest flant. fhasamplesemenbecolledetcasguantiallyy . O
2006/ 043900 3 PCT/ S&004/ 0024/ 05/ 2006 4 The sanpl es

of th ffluent may be collected fromone or nore
tr egﬁﬁb‘ﬁ\a"‘%’ﬂd@ qomPrisefestiffing devies e mixibasamplesat . The

S$anpl es may be col |l ected sequentially. Each chanber

may ] L ' t 1.X. 1 he sanpl es.
ThoT e Rl bt Ahinbl, e, SR ES o nBhrtule HoP Bl abe,
pr oBfabe, p‘F‘P"SVC‘Gb'g’, pickg D@r pioke apd ritithisiity \prabe, (feroteasuiday the
pr obeirérimakentall parbletbys. probe, for nmeasuring the

envi ronment al paraneters. 10 The ion selective

el ectrodes (1 SEs) may include a chloride I SE, fluoride
101 SEThe g easlediivel dlectrades {SES) maylinclusE.a TieridaniSte fluoride ISE,

st rayBmidBEHRH b30HES e, (ASV) is perfornmed by an ASV
device. The ASV device may conprise a working

el ectrode, a counter.electrode and a refgrence ;5
el Sbeapoka stiipingvaltgrinety (AR} i erdrihed BYRA ASY dedcd. The IASV

sanglikd t Lk eC | IS col |l ecte

froma ?}a??tg ML"tgasre eéa)\r'g rr’g(&@ %’%?n&éét'oa {’%@éﬁg‘ﬁ,&{%’P g & (PR

15y zf'eﬁ"%d%rpl ing pipe; and 20 a second sanpling nodul e
to rinse the sanpling pipe with a second sanple for

untd ] ' f the first sanpling nodule. The
sa%'%lsnﬁ;ﬁ%%regrgmﬁﬁlowgs%onnect ed by a sw tchover
sol enoi & gl samplineh eteduls aopdiiectga rfivsl Lsampleagolleiep fromea dirst

di gedvnagrankysThe nfbnﬁdrﬁ§§ysftén9%'§‘°sﬁﬁbﬁﬁ%}%&éﬁder’ 25 a

20 dlfferentsleal dpresﬁure tdrlansm,tter, a rmanual control
val ve, a2 eP%taragne machle,ig) inse the, Jampling ripes wita ;1 agrgng)
v asample fohentibeompletiary oftke first saaiplirgy matutel Nse t he sanpl i ng
pi pe of the sanpling nodules for a predeternined tine
per,i od. The cross-flow menbrane filter may have a

SEPling, mafiulesma Pe cenester by eswilchayer golenoid valve. Each

sampling module may comprise a diaphragm pump, a cross-flow membrane filter,
25  adifferential pressure transmitter, a manual control valve, an inlet solenoid vaive
and an outlet solenoid valve. The pump may be actuated to rinse the sampling pipe
of the sampling modules for a predetermined time period. The cross-flow
membrane filter may have a membrane to block particles larger than a
predetermined membrane hole size.
30
The monitoring system may further comprise a titration assembly, calibration
assembly, washing assembly and a disposal assembly.

The washing assembly may include a contalner containing a chemical cleaning
35 . liquid. The chemical cleaning liquid may ﬂow' Into any one of the chambers to wash
the respective chamber. The washing assembly may also Include a contalner
containing clean water, After washing, the clean water may flow into any ohe of the
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systemmay further conprise a titration assenb
calibration assenbly, washing assenbly and a di sposal
assenbly. The washi ng assenbl ¢ may i nclude a contai ner
containing a chemcal cleaning 35 . liquid. The

c hentiamibers! te ansd e réspbé :
ch an‘%&Fs et o wash ? rﬁedagdgg% g?th? t{/eé %ﬁ%@?}a%ﬁ%&aﬁg% {nh%ethan

assennly may al so Include a contai ner contai ning
clean water. After washing, the clean water may fl ow

| Nt OTHANYsPRBA b - k& : .
PCT/ SCoODOAT 00033{%%‘? é")épig%ﬂg]agé%ﬁ%r%%?% 1§ fpopive, dipinage of the:
res palPieHe CRAMITR sHeaning Highid gandagleae watarf foommale wharsbersdfhe
? ne E:l.isgﬂrm tek Sy TainpasesLIEd! f}ngtwr?y diapHrhgif ﬁlulﬁp.ddnﬁ %&%ﬁ&id yalves
ankg sappl es, chemcal

cl o @Eﬁf F a8l PAspAC HmordFar Tk opese ek somprive a
di sFORAMFIM JorelFufichchavipaitivee eletttodes, te vintroilthe draimBde allime in
punthe dispdset e&ink Beiwdery & higB Foveil i t 1:9s8

18P Helufh t";‘,s,?t rreE\; t 3nEJ Tg@&g%?ﬁggﬁ" Fglﬁ%%é‘%l IsTedthed,
conpri s_ep A8y B8 etvatadyie sium inpeiraiaggerte ferirpaiment tnksel the low
el evel dsyeached,dhepump way hdveadivaiedage vol ume in the
di sposal tank between a high Ievel and a low |l evel. If
theThhiYC*h level is reached, 10 the punp may be
act | VaVeor gssembly, may Remeiisaianeqitaines te isontain dérativmntolution to
t antimulatefthe treatrhantprobess ¢ the Bstikasyes, the punp may be

1sdeactivated. The titration assenbly nmay conprise a

cog?i ger tg contain titration solution to sinulate

t hePref DeEscHRYEn of hedyawings t he testing system 15 Bri ef
Description of the Drawi ngs An exanple of the

I NNt i Ll naw be described with reference to the
ac édg’ rr%%%]_érl]mé) l, d ng{j“ﬁaﬂ@?n iwﬁ' PPV cbp degrribed) it neferance to the
bl GetomprBrdArawhgs inwhich: ng syst em according to the

20 pr Elgare eds £ Blvek! i diEfdm QF o He@tirir%]ng % n %@éor%r:% ECE Zheg p%eierrgﬂ

25

30

bl r of the nonitoring Systen

i | ?ﬁé Oﬁi@?ﬂ?ﬁﬁgfnvﬁ"ﬂ@?oss-fl ow menbrane filter to

pr i j - anples for the nonitoring

D BUeR ERbHENe T of 68 FonBPER P e v ew of the M

cheigire 3 i94n Mberationy | [ gure. > is. a

de éa%@?e q tnoep Vf@mékgfdﬁggﬂ/@}ﬁ%hg%g Fif;t:érgo produce particulate-free
ples or the monitoring system;

Figure 4 is a detailed side view of the MF chamber of the monitoring system;
Figure 5 is a detailed top view of the MF chamber;

Figure 6 is a detailed side view of the ISE chamber of the monitoring system;
Figure 7 Is a detailed top view of the ISE chamber; |

Figure 8 is a detalled side view of the HM chamber of the monitoring system;
Figure 9 is a detalled top view of the HM chamber;
Figure 10 Is a detalled side view of the disposal tank; and

Figure 11 is a detailed top view of the disposal tank.



WO 06/643600 S’ @ detail ed side view of the | SE ¢

: ; !ﬁf‘i‘)@ézoﬁi/oo
the nonitoring system Figure 7 is a detailed top

view of the |ISE chanber; Figure 8 is a detailed side
view of the HM chamber of the® nonitoring system 30
Figure 9 Is a detailed top view of the HM chanber;

Fi gieteiled DegcriptidatofitHeddtawinge vi ew of the di sposal
tank; and Figure 11 is a detailed top view of the

ot ° Fiaing 10 Me celfhcs ey linclo e Rl & P Sheam
Ref &RPPIRg syge»% 7E aimariorRgssystam49and acrostyel sysiera 80 Is provided.
§en@hatdsiingcsystemi 10 pegfornsIBilirial tesiihg 6PdTplu ¥ {ré&mémg%rﬁgb in
o o a8 HonHoh Ytk SDED TR Tl Bt Bl oo 2D crawe
t esFATRIe Selutions) frer| traajment “tanke of rvisn sampling spBngsn Tha sample
vat solutione aterdain loah a ifétans BROMD- to Tt'ibemm}!oh{?g; %ﬁfeﬁ\aﬁﬁ ina

¢ carubo” ¥ FBhirpd S8, 7 HReompeterien soarsmuronmenta

105 0| (aripiless ofthe samplausoltitiono Ogte the imdasizemenns] agi taksht 8@ saMple
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t hesoltfbh fs@Fdiftd 164 %fsgc@aﬂgnlé 48 efd gﬁrﬁ&l&%ﬁﬁo tli\rgldt?eatment tanks 5.

nonLtorin system 4 .heasures emcas_,a
envi"Fo‘Wﬁ@ﬂ?’b%‘ e sglanqidkalees. pympsREd Dihes instramenis iobthe muli-
Oncdearh eamplirgLuyetemIE0Sarail tRe Faliffing bjtters a0Te corﬁr%lié&i %ﬂﬂe

I S chitRh SRt Sp.2 di sposal tank 48 and punped bac _
thg tregé\t%neﬂgotanks 5. The operation of the sol enoid

val ves, punps and other instrunments of the multi-
st ing,.system 20 and the nonitoring system 40
ar éﬁ@g%??%ﬁﬁ'agwg‘ﬁ%emcont rol system 80. 15
M stjer S § [ stemReferring to Figure 1,
thbur?ﬁﬁ% it‘?g{ar"gg'%ms‘?a'nn‘%ﬁ"?*ﬁega S RFé’}ﬂ slﬁter"g"odf Rleser brivegndhe
t hiseatpent dants f andaihir Inaitering systemmOnint ame erobcslirsdn rthetd are
| neigiiteregimzntianiys. Thé Rl ' ;
LA Sl R
20 s',’ggﬁrpé i 'Hé urlﬁfdgkaé’g. ﬁa‘r&]ﬂg séﬁéﬂ‘? S miftfu1s8mR a Stryatise sande
st gompognds. puting dbermomeah toperatimg ianfiyst Bampliag Mddule collect:ls a
0 ig ' j ts .Sa e
F oo 12 o teaiint RARP <pd SreR b Snf R Boffgri BBon
t h‘@- rﬁ‘ﬁi ?%‘PP% §amplingepdule) Pumpg the weste ehemital frpmmeniihes
purepsenhianinade tushrtbarsaragling pipen TalRGblases the Fid Bible With4
5 t : r ace e prior
o ol selre p'onfes 37 b rBhddonnb s e 98, S5mle e Pl
n&HEPEﬁPPWg sgipling sysieRt20seamshertenthe sample-delay from treatment
tanks 5 to the monitoring system 40, minimize the contamination of each sample
and reduce measurement time.

Both sampling modules connect the treatment tanks 5 to the monitoring system 40.
Each sampling module Includes a diaphragm pump 23, a cross-flow membrane
filter 30, a differential pressure transmitter 25, a manual control valve 26, an Inlet
21 and outlet solenoid valve 22, and a switchover solenoid valve 27.
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WazboRoa3per e’ sanpl i ng system 20 can shorten t hecrsanlosodidl>/ 2006
delay fromtreatnent tanks 5 to the nonitoring system

40, mnim ze the contam nation of each sanple and
reduce nmeasurement tinme. 30 Bbth sanpli ng nodul es
connect the treatnment tanks 5 to the nonitoring system
40 Rdfarddy toafghiteng, the cinbss-fiowdiited 88 has di aphb@gen3iusgeh that

| e
23, ol o ARl ool BohaToh™h g
| nI eqxample, the @rqsietew@ﬂedsme@h@n@l holg|size mey, begtwg wm. In cross ﬂow

SWtBRANE theSSh té{ eMﬁau?ZcroééQh@ﬁl%/n%%ﬂth whif® the filtrate
PCT/ 5(32004/ 06034/ 3 Referrin Figure 3,
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par trermdves most gethetshalge affputieshy tTe icoenliationiar sagd1atiess the
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f tﬁFQIt3Pd?n'°"991éh63'l aiiodyl anddieationprhenne 1a/the et siseam sprapling
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tumvrtlc The hi.gh ntial flow.r
1f oF RVERY TPRof piiesl B8 RS o T emieRl St &g roateyo
ThesmuﬁWmfwhngcﬁndsibmdge across the surface of
menbrane 31 is al so reduced. The operational lifetine
of the cross-flow filter 30 is longer than a dead end
fil hene. In the nmulti-stream sanp

I at
Ly & Then e ane, Beabeise St mlp 25, SRt 1 T4eB o ahe [Plesgw firop
t 0 batweencinipt82 aod eatiet 83 tolfi thelflkes 30rWieert thei ifitler 38nidl blocked by

19" OLiefb, IhBepréHsGI‘%e&o&gf M’i@ ped %@]tﬁuﬁ& @ﬁg%@&ﬁad Hc:‘e?,ﬁes If the

moni t or | n |n anmage

di f Pressee; drap exsaeds g hee- F?td'ﬁ‘gmhﬁt%?t’%ﬁyﬁt%‘“ §Q &gisqspan alarm to
measming tiidwpept@r3s serdcalthe filter Bet ween i nl et 32 and outl et
33 of the filter 30. When the filter 30 is bl ocked by
15 sludge, the pressure drop of fluid passing through
the filter 30 increases. If the pressure drop exceeds
a pthe.opergtion sampling eyslecad thertesting pysteani @ ncludgsseveralstages ()
20t O rinkiRGIHBGainPrhaQisy, @) Géllebﬁhg%ﬁa Wofiforihd thefshmpl] (3BSwitchiRgto

operatl on.s the testi ng system 10
i nc ﬂﬁ&%asm%!eesae {g'le”gef % E 20 rinsing the sanpling

pi pe, (2) collecting and nonitoring the sanple, (3)
swtching to other sanples In other treatnent tanks

5 s‘étgagqs lxdcﬁteﬁbﬁw i 1he b@@hrﬁng@éf tﬂetb@rr&pmw pibdeBsl Stdgek 2@ind 3
oces
> o3k, B fipERRay hAIES sndlfs' pdcef € v Heforp sterting

25 Beﬂwrsamim opangfionbalt te asitomalic Mgvesaze atosechandapumpshare shut

aulewRtrhe oyéihﬁs%u&{sqh&{rsﬁ%t 2ls meaﬂ{pfed%nmnonﬁdw«or
he treat nent tank

The o or sel ect
& & RITEEP. GRS G & T bo BOTPA: The righAlcaniicthe oute
t asddendid valves 22 ofiipeatrhent eahks 5 Glecopenddz Théh] trersaimiplivg murips @8
are actuated to rinse the sampling plpe of the two sampling modules for a
30 predetermined time period. During rinsing, new samples from the treatment tanks 5
completely replace old samples left in the sampling pipe. This minimizes the
contamination among the different samples. When rinsing is completed, one of the
switchover valves 27 Is turned on. The filtrated sample from the treatment tank 5
flows into the monitoring system 40 at a substantially constant flow rate. When the
35 analysis chambers of the monitoring system 40 are filled up by the filirated sample,



wPhad)edsseoval ves 22 of treatment tanks 5 are opgH&hag

Then, the sanpling punps 23 are actuated to rinset
sarrpl ing pipe of the two sanpling nodules for a 30
predeterm ned tine period. During rinsing, new sanples
fromthe treatment tanks 5 conpletel y replace old
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After the nonitoring process of treatnent tank 5 is
finished, the inlet 21 and outlet valves 22 of
treatment tank 5 are closed, and the inlet 21 and

1‘butM@'PitQF5aB\$é'§teQ'2 of another 5 treatnent tank 5 are

ope d. Th%n switch val ve 27 |s opened.
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and HM chanber 60. Each analysis chanber has multiple
probes whi ch are able to performenvironnental 15

iﬁm}tﬁ?‘b rLDnltorl ng, sanple titration for treatnent
i 5robe calibration, probe and chanber
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priwid etaddereichemical solutions for pH and ORP calibration. The other four
containers hold standard chemical solutions for pH and ORP ftitration. All the
chemical containers 44 are located about 40 centimetres higher than the MF
chamber 41. At the bottom of each chemical container there is a solenoid valve 45.
When the solenoid valve 45 is open, the chemical is able to flow into the MF
chamber 41 from the chemical container as a result of gravity.
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titration, the sample inlet valve 46 and the drain valve 43 are opened to let the
sample flush the MF chamber 41 for a predetermined time period to replace the

35  solution left by a prior sample. Then, the drain valve 43 is closed, and the sample
from multi-stream sampling system 20 flows into the MF chamber 41. When the
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repeated similarly as described.

To start washing, the outlet valve 71 of chemical cleaning liquid (for example, acid)
container 70 and the inlet valve 47 of the MF chamber 41 are opened to let the
chemical cleaning liquid flow into the MF chamber 41. When the level of the
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each container there is a solenoid valve 54. When the solenoid valve 54 is open,
the chemical flows Into the ISE chamber 50 from the container as a result of

gravity.

Referring to Figures 6 and 7, four sensors 500 are Installed near the bottom of the
ISE chamber 50 to save the standard chemical during calibration. The sensors 500
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buffer solution container and the drain valve 52 are opened to let the buffer solution
flush the ISE chamber 50 for a predetermined time period. Then, the drain valve
52 is closed, and the buffer solution flows into ISE chamber 50. When the sample
level of the ISE chamber 50 reaches a predetermined level, the outlet valve 54 is
closed. Then the outlet valve 54 of one standard solution container 53 is opened.
The standard solution flows into the ISE chamber 50 for a predetermined time
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30 and the stirrer 51 is actuated to drive the chemical solution to wash the chamber
and chemical sensors Inside for a predstermined time period (about one or two
minutes). Then, the outlet valve 52 is opened to empty ISE chamber 50. In order to

clean the chemical left in the ISE chamber 50 and sensors, the ISE chamber 50 is

rinsed with clean water after washing.
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conposed of a working glass carbon electrode, a

countering el ectrode, and an Ag/ AgCl reference
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c oHMahameba 6030 save theoatpided chemicaladutilg cdiibrabar. ThdsenSovws 600

25 CiBil&Ph working electrode, counter electrode and reference electrode. A motor 61

30

is installed on the top center to drive a small stirrer in the HM chamber 60 to mix
the solutions. A conductivity level switch 801 with four electrodes 602 is also
installed in to control the sample level at three setting points. All inlets coupled to
the HM chamber 60 are connected to a manifold such that only one pipe is coupled
to the HM chamber 60 directly. The HM chamber 60 has an overflow pipe to
prevent the HM chamber 60 from abnormal level sensor conditions. At the bottom
of the HM chamber 60 there is a drain to completely empty the HM chamber 60
according to the operating requirements. The HM chamber 60 has several different
operation modes, including measurement, calibration and wash.
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valve 62 |s opened for a pre term ne
conpletely enpty the HM chanber 60. Now it is

If multiple point calibration is required, the thres electrodes can be callbrated at
other concentration without changing the standard and buffer solution.
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calibration of the sane netallic ion (for exanple,
Zn2+) in another concentration, the same outlet valve
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valve 73 and inlet valve 66 are closed. The stirrer 61 is actuatéd to drive the water
to rinse the HM chamber 60 and chemical sensors inside for a predetermined time
period. Then, the outlet valve 62 is opened to empty the HM chamber 60 and finish
rinsing. Rinsing can be repeated several times as desired.
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2. nonihedysten agspsdingitowlaim 4, e the dirshi secondand dhirdradalysis chambers
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3. nerfibe systent aqepiding to claim 1, wherein the samples are collected sequentially.

4, The system according to claim 1, wherein each chamber further comprises a stirring

device to mix the samples.

5. The system according to claim 1, wherein the first analysis chamber comprises a
temperature probe, pH probe, ORP probe, conductivity probe, DO probe and turbidity probe, for
measuring the environmental parameters.
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second and third anal ysis chanbers perform
nmeasur enents concurrently. 3. The system according to

claim1, wherein the sanples are collected
sequentially. 4. The systemaccording to claim 1,
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valve. 11. The system according to claim 10, wherein

is actuated to rinse the sanpling pipe of
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pipe 2f the Senplingsrhadulea ¢t @rprédaterhifiedCtin®t piridd. Wherein the
cross-flow nenbrane filter has a nenbrane to bl ock
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assenbly, calibration assenbly, washing assenbly and a
di s1posal assenbly. 14. The system according to claim
13. 13, Thessustem ReedRdingies pidimg 1. adweaibihg mandtbrirgesystamcionficdicomprises a
titrationrabseinibiyNghlibratdhesdbébly, VoSl 3ottt dishasal ISmBY St €M
according to claim 14, wherein the chem cal cleaning
liquid flows into any one of the chanbers to wash the
"y eg' Pe gystapracepisingde clairg 13, herein/the eastimasseinbly ifclided akcontainer
contdiding a\kt@fmilalclédimgigedi N9 assenbly includes a contai ner
containing clean water. 17. The system according to
claim 16, wherein after washing, the clean water flows
15. | nfhp sislpm asgerdiog te Heint tiheredn the chénisa? clebifing BQRERdWsVifto any

one of bharch&hbers to wash the respective chamber.

16. The system according to claim 13, wherein the washing assembly includes a container

containing clean water.

17. The system according to claim 16, wherein after washing, the clean water flows into any

one of the chambers to rinse the respective chamber.
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wherein rinsing is perfornmed nore than once. 19. The
system according to claim 13, wherein the disposa
assenbly includes a disposal tank to receive drainage

of the sanples, chem cal cleaning liquid and cl ean
according to

wat er The iR corGiNé The syste

claim 19%&%?%%%%&? gpé@%ﬂampﬁ 12 BFPFPedeore thag groe-

swi tch, diaphragm punp, and sol enoid val ves to direct
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t he di sposal tank between a high Ievel and a | ow
21, wherein
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system according to claim21, wherein if the |ow Il evel
24. The system
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hna to claiml3,
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conpri
ab‘e%v%n@abwm@.treat ment process in the testing
system

22, The system according to claim 21, wherein if the high level is reached, the pump is

activated to return the drainage to the treatment tanks.

23. The system according to claim 21, wherein if the low level is reached, the pump is

deactivated.

24, The system according to claim 13, wherein the titration assembly comprises a container
to contain titration solution to simulate the treatment process in the testing system.



