MOHUTOPUHI Ka4yecTBa BOAbI B
pexume peanbHOro BpeMeHu U
ObICTpbLIN aHaNUu3

Xapwa PaTHaBepa, 3axap Maneuknn n Cnasek KannHoBCKuK
30.10.2020
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UcTopunyeckasa nepcnekTmBa

« EXXeOHeBHbIN, exXeHeadenbHbIN UNN eXXeMecsaYHbIN MOHUTOPUHT
* OTOOpaTh NPOOLI
 HacTo TonbKo Ha BbIXxoae

|
Water temperature

Specific conductance




HeobxoaumocTb

[oBbilLEeHME TPEOOBAHUIN K OYUCTKE
- NPUYUHBI 300POBbS

- 3KONOTNYECKME NMPUYNHBI

- IOPUONYECKNE NPUYUHBI

OKCcTpemMarbHble TPeEOOBAHMSA K OYUCTKE
- MUKPO3arpa3HUTENN, NMTaTernbHble
BellecTBa

- footprint - ctonmocTb 3emnu

- 9KOHOMMUSA npoLecca

OnepaunoHHble TpeboBaHUS
- becnunoTHbIN - HEXBATKa pecypcos /
CTOMMOCTb




HeobOxogonmocTb aHanu3a

[JokyMeHTMpoOBaTb Ka4eCTBO BOAbl NOTpebutenen / opraHoB BNacTu
(Hanpumep, BbINOMHANTE TpeboBaHUA K JOKYMeEHTauun B [NpaBunax
NMMTbEBOW BOAbI)

CnegnTb 3a KA4ECTBOM BObl HA crieuuanbHbIX MEPONPUATUSIX
OTcnexmneaTb KOHKPETHLIE TOYKN pUCKa U NpobrieMHbIe obnacTu B
IHTepHeTe

PelwinTb, HY>KHO NN pacLUNPATb OYUCTHLIE COOPYKEHUS

PaccuutaTb Harpy3ky Ha OMMCTHblE COOPYXEeHUd

PaccumnTtatb nnarty 3a ApeHax ans KoMnaHuu

OnTuMn3npoBaTb NMNPOLECCHI OYUCTKU

PelleHnsa, KOTOpble MOrYyT UMETb CEPbE3HbIE (PUHAHCOBLIE U
aKosiornyeckme nocreacTens



KayecTBO BOAbLI B pacnpenenunternibHbIX Tpyoax

Water treatment deficiency
Leaching

Internal comosion

Contaminant intrusion Water

Water
out
Microbes Microbes
Nutrients Nutrients

Suspended solids Suspended solids

g

Biofilm formation A:

Disinfectant loss &THMs formation




Norway Water Crisis: Thousands
Fall Il1l On Island Near Bergen

David Nikel Senior Contributor @
7 Lifestyle
Travel and lifestyle in Europe with a focus on Norway & Scandinavia.

f -‘t"'"!-w—

Askey island municipality in Norway cetTy

Doctors are investigating the deaths of two people in Askey near Bergen, Norway,
following the contamination of the local water supply. Approximately
2,000 residents of the island municipality have suffered from sickness in the last

week, according to the local authority, with symptoms including diarrhea, fever

62 municipalities in Norway asked to boil
water before drinking: report

Source: Xinhua | 2019-06-17 22:50:05 | Editor: yan

£ Illinfo]%

OS5L0O, June 17 (Xinhua) -- Since 2018, residents of at least 62 municipalities in Norway
have been asked to boil water before drinking, the newspaper Aftenposten reported
Monday.
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Chemical treatment-CEPT

Coaqulant

Sleves Disinfection

- oronation
- chlorination
Grit removal -uv

Chemical treatment

Grit removal

Chemical-Biological treatment. Simultaneous precipitation
Coagulant

Biclogical treatmant i St
Grit removal (activated sludge or biofilm) o

Chemical-Biological treatment. Pre-precipitation
Coagulant Polymer

Flash Biological treatment “Hation
Grit remaoval miing {activated sludge :E#xmamon
or ablofilm)

Chemical-Biological treatment. Post-precipitation
Coagulant Polymer
Il

shudge mixing UV
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OT60p NpoO6




Tvn npo6

[poba:

» (Cpasy otbunpaetcs Becb 06beM Npobbl.

CMelaHHble Npobbl

« [poba, cocTosias 13 HECKONbKUX CydanHbIX Npob, B3sThIX 3a 6onee AnuTenbHbIN
nepunoa BpeEMEHN, 4aCTo B TEYEHNE AOHA. B TakoMm C/lyda€ TECT Ha3bIBAETCA 24-4acoBbIM
TECTOM UMK 24-4aCoBbIM CMELLAHHBLIM TECTOM. TakXXe MOXHO UCMNOJb30BaTb ApYyrue
BPEMEHHbIE UHTEPBAJIbI.

[MponopLnoOHanbHbIN TECT
« OpHa cMelaHHas npoba, cocToswas U3 paBHbIX NPoH, B3ATbIX C MOCTOSHHbLIM e e sample vome s faken ot at once
WHTEPBANIOM BPEMEHW B TeUeHMe bonee ANWUTENLHOrO Nepuoaa, Hanpumep, NpQoea,. . samples '

KaXAbl€ NATb MVIHYT- — A sample consisting of several random samples taken over a

longer period of time, often over a day. The test is then called a
24-hour test or24-hour mixed test.. Other time intervals can also
be used.

KonnyectseHHas nponopunoHanbHas npoba e Time-proportional test
« OpHa cMewaHHas npoba, cocTosiwas u3 cnyyanmHbiX NPob, rae KOMMYECTBO B3SAITOW-  One mixed samplewhich consists of equal samples taken at a

constant time interval over a longer period, e.g. a sample every

Npobbl HAXOAUTCSA B ONpeaeneHHOM COOTHOLLEHUN C KONTMYECTBOM BOAbI, KOTOPASA oo minutec.
NpoxoauT B Sitob0o MOMEHT BpeMeHM Yepe3 MecTo otbopa npob. e  Quantity proportional sample

—  One mixed sample consisting of random samples where the
amount of sample taken is in a certain ratio to the amount of
water that passes at any given time the sampling site.

e Samples:

* OTtobpaTtb npoby?

—  Grab sample?



[Tp060OTOOPHUKN




[lepeHOCHbLIE NPOOOOTOOPHUKMN




HacTeHHble NPO600TOOPHUKMH




HeonpeaeneHHOCTb pe3ynbraTta aHanusa

Bcerga ectb HEKOTOpasd HeonpeaeneHHOCTb, CBA3aHHasA C
aHaNMNMTUYECKUM OTBETOM. HeonpeaeneHHOCTb MOXHO pa3aennTb

Ha ABa OCHOBHbIX KOMIOHEHTA.

« HeonpepneneHHOCTb, CBA3aHHAsA C OTOOPOM Npob
« HeonpeaeneHHoOCTb, CBSA3aHHas C XMMMYECKMM aHaIM30M

Bknaza B HeonpeaeneHHOCTb OT oT6éopa npob 4acTo
3HAYUTENBHO MNPEBBLILLAET BKAAA OT HEONPeaeNeHHOCTU OT
XMMUYECKOro aHam3a.



NCTOYHMKM OLNOKN Npu BbIOOPKE




HeonpeaeneHHOCTbL pe3ynbTaTa aHanumsa

* [lepBUYHbLIN OTOOP NPob (OTOOP CYyTOYHOW NPOOLI N3 CTOYHLIX BOA):

—WM3meHeHne cocTtaBa (CTOYHbIX BOA) BOAbI (pacnpegenenme 4actuy
pasHoOM NNOTHOCTU, OPMbI 1 pa3mepa)

—YcnoBus NoToka B Touke oTbopa npob (cTeneHb paccrioeHns CTOYHbIX
BO[)

—PyHKUMA obopynoBaHuda angd otoopa npob (dyayTt nn B Nnpobe NCKNIYEHDI
YaCcTULUbl 3a4aHHON NNIOTHOCTKU, dOpMbI 1 pa3mepa’?)

* BTOopn4iHbIN 0TOOP Npob

—Crnimwkom cnaboe nepemeLlumBanme / BCTpaxmBaHue obpasua rnepen
B3ATUEM obpasLa MeHbLUEero obbema

* BninsiHme obpasua npun TpaHCNOPTUPOBKE U XpaHEHUN
—3arpsisHeHne obpasua matepmanom B yrakoBke obpasua
—BnnaHue pakTopoB OKpyxawLen cpeabl (Temnepartypbl U cBeTa)



UcTOYHUMKM onMOOK npu odbpaboTke npod

* icnonb3oBaHne 000pyaoBaHUSA, BNUAKOLWENO Ha Npoby

* icnonb3oBaHme NpobKK / KOHTENHEPA, BNUAIOLWENO Ha Npoby

« HenpaBunbHaa MapkmpoBka rnpoobl

* HeBepHbIN KOHCEPBAHT / KOMTMYECTBO / UMM OTCYTCTBUE KOHCEPBAHTA
* bes3 oxnaxgeHusa / 3amopakmBaHnsa nNpoodb!

« OTOOpP Npob ansa aHanmaa n3 6aHkn cmelaHHOW NPoobl

« CTeneHb po3nnea B OYThINKM



byTbinkn gns npob




Yncrtota OyTbLINOK Ana otoopa npoO




O61Lem npoodLI

« O6beM NPoOdbI AOMKEH ObITb AOCTAaTOYHO DONbLINM, YTOOLI MOXHO BbINO
NPOBOAUTbL HEODXOAUMBIE TECTbI U aHanu3bl. ECNN KOHUEHTpAaLNN HU3KNE,
npoba aomkHa ObITb CKOHUEHTPUPOBaHa nepen aHanmu3om, U anga 3Toro
TpebytoTcs bonbLline oobeMbl NPoodbI (CM. HopBeXXckuin cTaHaapT Ans
COOTBETCTBYHOLUMX KOMMNOHEHTOB).



XpaHeHue (KOHCcepBauus) npob

* [[poObLI AOMKHbI ObITL MPOAHANIM3MPOBaHbI KaK MOXXHO CKopee.

- Korga aTo HeLlenecoobpasHo, crieayeT COXpaHUTb B COOTBETCTBUM C
NONoXeHUsAMMU, KOTopble 3aBUCAT OT NapamMeTpoB.
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Tn namepeHnun B pearibHOM BPpeMEHMU

C xmMmukatamu

*  ABTOMaTMyeckuin nabopaTopHbIN aHanna (aHanua BrnpbICKa
notoka (FIA) n Bnpbick nocrnegosartenbHoro notoka (SIA))

[laTumnkm «6e3» XmumMmnkaTon
*  MoHoceneKkTuBHble anekTpoabl
OnTunyeckun, K
doToMeTprNYECKNI
*  KanopumeTtpuyeckmin
* TlornoweHne YO (ygert, DO)
*  TornoweHne B YO-euanmon odbnactu (XI1K, TOC, BI1K)

*

*

BupTyanbHble JaTymku (MArkMe gaTtymkin)



OKCMpecc-TecTbl B KIOBETAX




U3mepeHUsa pacxoaa %

PIPE FLOW
MEASUREMENT







U3meputenun myTHOCTU ONNA
BOAOCHa0bXeHUs

BACK SCATTER FORWARD
DETECTOR *M‘FEH
DETECTOR
I ,F--l ’ I‘II
UGHTEEAM ===% [ ... >
Eﬂ"‘i
I APERTURE I
o

LENS TRANSMITTED

LIGHT DETECTOR
50° DETECTOR * [OTOBbIN OTKANMMBGpPOBaHHbLIN

« CBeTOBOM AmMoa obecnedymBaeT
cTabunbHble n3mMepeHus 6e3
HeobXoAMMOCTU KanmbpoBKK

* [TocTaBnaeTca c aBToMmaTU4eCcKom
OYNCTKOWM Unm b6e3 Hee




Cuncrtema aBToMaTU4eCKON OYUNCTKU

* /IHTepBanbl TEXHNYECKOIO
obcnyxmBaHns MoryT BbITb
3HaYNTENbHO YBENMUYEHbI NpKn
YCTaHOBKE CUCTEMbI OYUCTKN, Y HAC
€eCTb KIMEHTbI, KOTOpble

* MexaHn4yecknn O4YNCTUTESNb OKOH
obecrneynBaeT OUYNCTKY JTNH3,
NCTOYHMKA CBETa U BCEX
NOBEPXHOCTEN B U3MEPUTENBHOM
Kamepe.

BO34epKmnBatoTcs B TedeHue 1 roga...



M3amepeHne MyTHOCTN Ha OYUCTHbIX
COOPYXEHNAX




Cucrema O4YUCTKU AaT4HnKoB MYTHOCTH

* MexaHn4ecKknn O4YNCTUTENb OKOH,
obecne4ynBatoLwmn donee
ONNTESbHbIN CPOK CIY>XObl

« 3TO n3obpaxeHne OeEMOHCTPUPYET
9 PEKTUBHOCTb ONNCAHHOIO BbilLE
MeToAa.




YnbTpa3ByKoBas YMCTKA

Without ultrasound clkeaning system

r =

s i

With ultrasound cleaning system

Suspended Solids Sensor ViSolid®



N3mMepeHUue ypoBHA ocagkKa

« bes KkoHTaKkTa: BpeEMEHHbIE N3MEPEHNS C
NCMONb30BaHMEM YIbTPAa3BYKOBbLIX CUrHaNoB

* YHMBepcanbHbIN: NPUMEHUM B 0B1acTsiX OT OYEHb
HMU3KMX OO OYEHb BbICOKMX 3HAYEHNUN cOaepKaHUS
CYXUX BeLLeCTB

 [TTIyBbuHa pe3epByapa Ao 12 MeETPOB: Takke
nogxoguT Ans Ucnorb3oBaHUA B peakTtopax SBR
(nocnepoBaTeribHbIe peakTopbl NeEpPUoaNYECKoro
OEeNCTBUSA) U cneunanbHOro nNPOMbILLSIEHHOIO
NpUMEHeHNS

* Hn3kmne 3atpatbl Ha 06CNyXXNBaHUE:
ONTUMN3NPOBAHHLIN aBTOMaTUYECKUN OYNCTUTESb
CHWXXaeT NOTPEDOHOCTb B TEXHUYECKOM
obcny>XnBaHuu




PacTBOpeHHbIN Kucnopon

« OnTnyeckaqa cucrtema
* He TpebyeT KannbdpoBKu

* HeT TpaanuyMoHHOW MeMOpaHbI
NN anekTponuTa, Tpedyowmx
3aMeHbl / 3apsaaku

 «Kpbilwka» gardnka obbI4HO
MEHSAEeTCA OAVH pas3 B rog




YHuBepcanbHble nepeaaTymkn

 [10 8 BXxoOoB / BbIXOOOB Ha YCTPOWUCTBO, HECKOMbLKO
YCTPOUCTB NOOKMNOYEHUSA K CETU



N3mepeHnsa HUTpaToB

» JlaT4yMK N3 KNCNOTOCTONKOWN CcTanu,
pacCUYUTaHHbIN Ha NOrpy>XeHue

« YactoTta nsmepeHuns naptum MoxeT ObITb
YMEHbLUEHA 00 1 N3MepeHnsi B MUHYTY.

e OuncTnTEenb OKOH NOAAEPKMUBAET YNCTOTY
TOYEK N3MEPEHUA AaT4ymKa, YTo Aenaet
NPOAYKT NPaKTUYECKN HE TPEDYIOLLINM
obcnyXxuBaHus.

* [1pOTOYHbIE CUCTEMDI

 [laTymK OOMKEH NOAKMYATLCS K
YHMBepcarnbHOMY npeobpasoBartento
cemenctea SC



AMMOHUN | HUTPAT, MOHHBLIE
cCerieKTUBHbIEe 3reKTpoAabl

TUNUYHBIN CPOK CNYXObl faTymka - 12
MecsLeB.

[lnanasoH namepeHun :

0 - 1000 mg/l NH4-N

0 - 1000 mg/I NO3-N




YO nornoiweHue

* YO-abcopObLMOHHBIN NPpNBOp MOXET
BbIMOMHATb Pa3finyHble N3MEePEHNS
OTHOLUEHUS OpraHNYecKux BELLECTB
npu 254nm

« TOC
« COD
e LiBeT
« SUM napameTp

« KpmBble COOTHOLLEHUSA OIS
COOTBETCTBYIOLLNX NAapaMeTPOB
OOMKHbI ObITb NOMYy4YeHbl C MOMOLLbIO
nabopaTtopHbIX UBMEPEHNN.




[MloarotoBKa Npoo :

* Bnokun domnsTpauumn gna npoo,
UCNonb3yeMbIX, Hanpumep,
AaTtynKkamum optodocdara u
aMMOHMUS.

* [loCTOAHHO o4MmLlaeTCcs BO34AYyXOM




N3mepeHune cpocoaTtoB

* Phosphax SC nsmepsiet optocpoccdharsl ¢ noMoLwbIO
doToMeTpUun, ObLICTPLIE U AOCTOBEPHbIE pe3ynbTaTthl




Mukpobuonornyeckoe Ka4ecTtBo

Colifast ALARM

Colifast ALARM™ is an online instrument for detection of indicator bacteria in drinking water
by using the patented Colifast technology. 100 mL water samples are automatically collected
at programmed intervals and analysed for total coliforms, thermotolerant coliforms or E. coli.

The system can detect down to 1 cfu/100 mL, and results are obtained Ui XSS VALY (i1
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BuptyanbHble gaTtymku (nporpaMmmMHbie AaTYUKK)

TUNNYHBIN NPUMEP: U3MEPEHME SS N0 MYTHOCTU
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CKaHupytoLas CrekTpocKonus
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HeobxoamMmMocTb OHManH-MOHUTOPUHIa
OT1060p Npob BOALI: METOAbLI, BO3MOXHbIE OLLMBKM, 0O60pyaoBaHUE

ABTOaHanmusaTtopbl: AHanNM3 3aka4ykm nNoToka / aHanus
nocnegoBaTenibHOW 3aKa4vku

ABToaHanuaatopbl: MukpoaHanusaTtopbl, aHanusaTop
"nabopaTtopua Ha Kpuctanne

dunsnyeckne gatiynkm peanbHoOro BpemeHu: YO-snanmoe
NornoLeHne KoHuenumm

dunsnyeckne garvynkm peanbHoro BpemMmeHu: loHocenekTuBHbIe
anekTpoabl

Coffee

BupTyanbHble ceHCcopbl (COMT CEHCOPbLI, NapamMeTpbl MPOKCH
[MpakTnyeckmne 3agadmn n noteHumnan (Harsha)

TeHOeHUMN U TeEXHoNorndeckmne paspabortku (Zakhar)

Harsha
Harsha
Zakhar

Harsha

Harsha

Zakhar

Harsha
Harsha
Zakhar



ne paTumk?

lNMoxoXKe YNCTKA AATYMKOB BaXKHa ...

Queralt Plana, modelEAU, Université Laval



PunbTp KanmaHa

Example of Kalman filter for tracking a moving object in 1-D

—— Measurements
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=== Kalman Filter Prediction |
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[Tpumep: ncnonb3oBaHMe OHMANH-UHCTPYMEHTOB e
Ha cTaHUuM OYUCTKU MUTLEBOU BOAbLI: PUNLTP C aKTUBUPOBAHHbLIM Yrmiem

Vann  Kemikalier Oversikt Slam Hjelpesystemer Plotanlegg Trend Alam  Verkdtay SMS  Historkk Rapport Vakt rapport

ctoper 2013-10-23 16:00:14
Q=- Q- & o5 Fd |v| [15102013 070652 DCAZ_LS1A 3 OoN Nivavakt Kalksilo 2 - Utlast | Skiul tag m-G2 8 -6
. FACFT1.US18
| Filter i spyling: ‘ Kullfilter Y-
FACLTZ2 s8R
271 mmVs
Uv-aniegg p

FAC1LST FAC1.LS2

FAC3.LS1 FAC3LS2

Filterstatus
Regulator oversikt FAC1.PDT1 FAC2,PDT1 FAC3.PDT1 Kior
_ @ 026 mvis 8 mys @ 0.18 mbs
FAC1.PVS FAC3.PVE
op oP
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FACTFVI A A FACZFVZ A
A | o | o L
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269 mmVs
UV-anlegg p
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(Reset |
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@ 017 mvs
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FACE.PDT1
0.20 mVs

@ 021 mbs

FACS.FV3

A ;.
| o |
Fellesventil Ejektor FAC4.AT1 FAC4FT1 FAGB.AT1 FACBFT1
simTe 133.4 m3fh 0.023 FTU 131.4 m3h
oP FACE.5V1
: iIE F/ FACE.PV1
A
i A FDF.FT2
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MN3mepeHne TemnepaTypbl
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http://www.ferrybox.no/

KoMbuHauna cnyTHUKOBBLIX AdHHbIX O BOAOPOCNAX U AAHHbIX
Ferrybox gaeT npeacras/ieHMe O UBETEHUM BOAOPOCEN.

e cresmned with ArcBdS - Camyrig (C) 1932-2008 ESRInc. 97

Chlorophyll (MERIS Algal-1 Casze | waters) L]}
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HeobxoamMmMocTb OHManH-MOHUTOPUHIa
OT1060p Npob BOALI: METOAbLI, BO3MOXHbIE OLLMBKM, 0O60pyaoBaHUE

ABTOaHanmusaTtopbl: AHanNM3 3aka4ykm nNoToka / aHanus
nocnegoBaTenibHOW 3aKa4vku

ABToaHanuaatopbl: MukpoaHanusaTtopbl, aHanusaTop
"nabopaTtopua Ha Kpuctanne

dunsnyeckne gatiynkm peanbHoOro BpemeHu: YO-snanmoe
NornoLeHne KoHuenumm

dunsnyeckne garvynkm peanbHoro BpemMmeHu: loHocenekTuBHbIe
anekTpoabl

Coffee

BupTyanbHble ceHCcopbl (COMT CEHCOPbLI, NapamMeTpbl MPOKCH
[MpakTnyeckune 3agaym n noteHumnan (Harsha)

TeHOeHUMN U TeXHoNorndyeckmne paspabotku (Zakhar)

Harsha
Harsha
Zakhar

Harsha

Harsha

Zakhar

Harsha
Harsha
Zakhar



Onpeﬂ,eneHl/le RadeCTBa BOAbl B Pp€a/IbHOM BPEMEHMN

09:30-09:55 NHKeKUMOHHbIe aHanmn3aTopsl (flow injection analysis)
10:50-11:10 NoHOCeNneKTUBHbIE 31EKTPOAbI
11:45-12:00 TeHaeHUMKU M Pa3pPabOTKK

Oon peaeneHmne Ka4ecCrsa BO4bl

* B peanbHom BpemeHu (real time) e At-Line — «psgom c nnHnen»

nnu 61IN3KO K peasibHOMY

. * On-line — 6anac 0OCHOBHOrO
BpemeHu (near real time)

NOTOKa
e OTNOMKEHHbI aHanu3 (B

* In-line — HenocpeACTBEHHO B
nabopartopum)

noToke

* Off-line — B nabopaTtopumn

* Remote sensing — Ha
PACCTOAHUM




|/|H>K€I-(LI,I/IOHHbIe dHA/IN3aTOpPbI

Flow injection analysis (FIA)

[MpuHuMn

* CneKktpodoTomeTpua

e  ®dnyopumetpusa

* VOH-CeNeKTUBHbIE 31EKTPOAbI
* buoceHcopsbl

* Macc-cnekTpomeTpuma
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1 o W inNLE
MICROMAC E - ISE DETECTOR
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06paboTka 1 NpeacTaBieHne pesynsTaTos

N3mepeHune




COD/BOD/TSS/pH

REE T

=]
f
Detecisr :Fill

e A
it | L )
S

E
i

WASTE (NW)
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MICROMAC COD UV: SAC direct reading at 254nm,
turbidity compensation at S50nm as per DIN 348404-3,
correlation with COD by known calibrant, this version
can measure TOC as alternative to COD

MICROMAC BOD FLUO: direct fluorimetric measure
(Tryptphan like), excitation at 280nm and measure at
360nm, correlation with BOD by a known Tryptophan
calibrant, correlation factor to be confirmed/adjusted
on site

MICROMAC COD/BOD: combined version to measure
sequentially in a single analyzer COD UV and BOD
FLUO

COD UV and BOD FLUO options

TSS option: turbidity measure at 850nm as per ISO
7027, calibration with a known formazine standard,
correlation with TSS to be established on site.

pH option: measure of pH trough pH combined
electrode in flow trough cell at controlled temperature,
result are given as pH at 20°C or 25°C.

Ammonia

630/660 nm




Xnop cBoOOAHbIN M 0DLWNIA

MEASURING PRINCIPLE: Colonmetnic, DPD and KI (total chlonne)
COLORIMETER: dual beam, silicon detector

Miser MEASUREMENT TYPE: cyclic
COLORIMETER MEASURING INTERVAL: programmable
St MEASURING TIME: About 22 minutes for Total&Free Chlorine
MEASURING RANGE: 0-6 ppm Cl; (10 ppm as full scale); other ranges available on request

DETECTION LIMIT: typically better 2% of the full scale, calculated as for EPA p. 136 appendix B
REPEATABILITY: better than 2%

OUTPUT SIGNAL: 4-20 mA

INPUT SIGNALS: n. 1 Analysis, n. 1 calibration; digital contacts

ALARMS: n. 1 High Lumit, n. 1 General, n. 1 Calibration; potential free contacts

SAMPLE AND WASTE DELIVERY" pressure free,

SAMPLE TEMPERATURE: 10 °C - 30 °C

REAGENTS REPLACEMENT: 3/4 weeks depending on the op 2 temyp
PROTECTION: IP55
HARDWARE: PC104 ind 1 dard, I d keyboard and graplues display, R$232 option

POWER SUPPLY: 12 V DC external power su;ply ncluded, 4W Standby, 10 W (mean) analysis
WEIGHT: 33 Kg without reagents;
DIMENSION: 800x450x300 mm (hxwxd)

WASTE (W)

Obwmm pochop 1 pocdaTsl

wrry.cotee

BT abe s

= DI Water
Sample
ity

The sample is acidified and heated to convert all the inorganic forms of phosphorous, then it is oxidized by the Waste Nea

double action of P I and UV radiation in acid envi The phosphate produced
reacts with molybdate to form phosphomolybdate, which is then reduced to blue molybd by bic acid.
The complex is read at 880 nm. Antimonium is used to increase the sensitivity.




KonopumeTpmuiyeckme MHKEKLUMOHHbIE aHaan3aTopbl

e ALKALINITY .
* ALUMINUM .
¢ AMMONIA (colorimetric) .
¢ AMMONIA (fluorimetric) .

CHROMIUM TOTAL
COD (permanganate)
COD (dichromate)

COD (UV 254 nm direct

reading)
* ANIONIC SURFACTANTS
(MBAS) . COLOR
e ARSENIC TOTAL * COPPER
e ARSENIC TOTAL DISSOLVED + COPPER TOTAL
¢ BOD (fluorimetric ¢ CYANIDE INDEX
"Trypthophan like")

¢ CYANIDE FREE (air stripping)
* CYANIDE FREE (distillation)
* CYANIDE TOTAL

¢ ETHYLENE GLICOL

¢ BORON
¢ CADMIUM DISSOLVED
* CADMIUM TOTAL

« CALCIUM

« FLUORIDE (1.S.E. method)
« CHLORIDE

« HARDNESS
« CHLORINE

« HYDRAZINE

¢ CHLORINE TOTAL & FREE
¢ CHROMIUM 6+

* IRON TOTAL DISSOLVED

IRON TOTAL * PHENOL VOLATILE
LEAD DISSOLVED * PHOSPHATE
LEAD TOTAL * PHOSPHORUS TOTAL
MANGANESE e SILICATES
MANGANESE TOTAL * SUCROSE
MONOCHLORAMMINE e SULFATE
NICKEL * SULFIDE
NICKEL TOTAL « TOC
NITRATE (hydrazine reduction)s TURBIDITY
NITRATE (UV reduction) e TSS
NITRATE (UV 220 nm direct * UREA
reading)

* ZINC
NITRITE e ZINCTOTAL
NITROGEN TOTAL

NITROGEN & PHOSPHORUS
TOTAL

pH
PHENOL INDEX

+ KOMBUHUpPOBaHHbIE aHA/IM3aTOPbI

[pyrne Tnbl: 31EeKTPOXMMNYECKOE OKMCAEHME

THE ELECTROCHEMICAL OXIDATION. A CLEAN
ALTERNATIVE.

With the patented Lead-Dioxide-Electrode by LAR OH-radicals are produced. Compared
to other oxidants OH-radicals have a significantly higher oxidation potential. Thus. hard
to oxidize substances can be fast and easily oxidized without using dangerous
chemicals.This electrochemical principle is used for our Elox100. During the reaction the
electricity preduced will be measured, which is proportional to the consumed OH-
radicals. The OH-radicals are here again directly related to the COD.

This method offers a fast. simple, accurate and pollution-free alternative to the common

dichromate method (wet chemical method).
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TOC: TepMOXMMUNYECKOe OKUCeHne

_E['M] v of DIN EN 1484 i Total Organic Carbon
...] The total organic carbon (TOC) is a measure for the & 3 o i
oA cabion ot Hlsach und cigank Of the homogenised sample including all particles (acc. DIN EN 1484)

substances in water(...]"

)

[ ]
L L4 g )
+ ®e ‘. =
. . ®
L]
poc Organic Carbon TOC
Dissolved Organic Carbon in Particles Contains all

- C KaTanunsatopom
- bes kaTtanuszaTopa (1 200 C)

TOC: TepMOXMMUNYECKOe OKUCIeHNEe

MEASUREMENT PRINCIPLE
of the QuickTOC yira

Injoction Modulo -
AR r
..... #l @
[ — “
= T
ﬂhﬁhn Suandard I—SW
@ p. mr!mn:rok;nal
=
Two Zone Oven
—3— =
Acd Trap  Alr Filor Detociors 00
| @ 25,000 R
s '1
] | — :
20,000 1"
A 11
i
‘ L 2

P
- ; \""-"'-HH %\ﬁ*&'ﬂiﬁ[#

iy I W0 WD MR mm me




BaKTepMONOrnYeckmnin KOHTPONb

Method

The Colifast technology is based on a chemical reaction between a substrate in the growth medium and enzymes produced by the coliform bacteria. The
bacterial enzyme p-D-galactosidase hydrolyses the substrate 4-methylumbelliferyl-p-D-galactoside, which results in the release of the fluorescent

product 4-methylumbelliferone (MU).

&0 galactesidase + P

M CHy " €Hy

4-metiydumbellyfery-i- O
galactoside

BaKTepMonormyecknim KOHTPO b

Colifast ALARM

Remote control
and alarms

Flowing water sample

Pumps and
valves

“pLc
Incubator, —
reaction cell and ;fa,*
detection unit m

Fully-Automated At-line analysis Figure 6: The internal operation side of the mB-Online Coliguard® analyzer

Operator / Decision maker

Figure 1. Technical overview of the Colifast ALARM™ including interface options for
remote control: Global System for Mobile Communications (GSM), Local Area Network
(LAN) and F ble Logic Controller (PLC).




BaKTepMONOrnYeckmnin KOHTPONb
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scherichia coli in the raw water at Oset water treatment plant by the

Figure 5. Detection of
fully automated Colifast ALARM (daily samples) and the weekly routine samples in the
period December 2012 1o November 2014, Green arrows indicate periods with ice cover,
orange arrows: Spring turnover, yellow arrows: summer stagnation and red arrows: autumn
turnover. Monthly precipitation is also shown.

MoHOoCceneKTMBHble /1eKTpPpOAbl

lon selective electrodes (ISE)




Onpeﬂ,eneHl/le Ka4deCTBa BO/bl

* B peanbHOM BpemeHMU (real time) e At-Line — «pagom c nnHMen»

MM 6/IM3KO K peasibHoMy  On-line — 6alinac OCHOBHOTO

BpemeHMu (near real time) NOTOKA

* OTNOXEHHbIN aHaNn3

noToOKe

* In-line — HenocpeAcTBEHHO B

» Off-line — B nabopatopum

* Remote sensing — Ha

pacCTtoAHUN

MpuHUMN

* loH-ceneKkTnBHbI MembpaHbl (Mnu B BUAE
NOKpPbITUA, BriomembpaHbI)

* MoTteHunomeTpus (ypaBHeHUe HepHcTa)

* Pa3HMLA NOTEHLMANOB BO3HUKaET Npu
nepeHoce MOHOB MO rPaaUeHTy KOHUEHTPaLUK

* f1 He roBopto 06 aNeKTpoaax AN rasos

« Slope of electrode: 2.303 * g

-Divalent (e.g. Ca?*) ~ 29 mV/decade (typical 26-29)
8'314!-2931"3{'1 el

Slope (Ca**) = 2.303 » Kol 2'0649-10°C

-Must have decade (i.e. order of magnitude) difference in calibration
standards; can “fill-in” between standards if many used

=2958+10"2JC~' = 29.58 mV

R
v ]

Activity vs Concentration

ISEs respond fo the activity of the
analyie ion o, However, jon concen-
fration c, is used in the laboratory for
practical reasons.

g=feog

For ion concenfrations <1 moll, i.e.
in diluted samples, the factor f be-
comes 1. Hence, the Nernst equation
then is

E=E,+23RT/nF)elogc




Pa3sHOBMAHOCTH

Crystalline membrane

The potential difference is measured across a solid mono- or poly-

(solid siate )

Y e. As an ple, a monocrystalline lanthonum
fluoride LaF; membrane is used for the fluoride ISE. Crystalline
membranes are robust and provide a long lifefime.

Polymer membrane
(liquid membrane)

The selective compound (ionophore) is embedded in a polymer
membrane, usually PVC. Initially, liquid ion exchangers were used.
Later, other organic compounds have been found more suitable e.g.

ontibiotics or crown ethers. Further ingredients such os p
enhance the performance of the ISE.
Polymer membranes are delicate. Hence, avert mechanical distor-

fions. They are also o organic solvents due fo lling of
fhe membrane and elufion of the ingredients.

Glass membrane

The most common glass membrane ISE is the pH electrode measur-
ing H" ions. Another example is the sodium ISE from METTLER

Si0; fr k with charge balancing cations
=8I0, 72 %, Na022%, CaO6%

=0 @ =5 @& =cation

e O oloue o

TOLEDO with its membrane glass sensifive for Na”.

A major ge of glass it is their ¢h

resisionce.

Figure . Migration of F * through LaF, doped with EuF,. Because Eu™ has less charge than
La*, an anion vacancy oceurs for every Eu’ . A neighboring F can jump into the vacancy,
therehy moving the vacancy to another site. Repetition of this process moves F - through the
lanice

KOMBUHMPOBAHHbLIM 3N1€KTPOL,

Potential difference
mV

Filling hole ——

Reference electrolyte chamber
Electrode shaff

Inner electrolyte

Reference electrode

lon-selective electrode
(Inner elecirode body) I

Reference junction y: ' ‘\T
lon-selective membrane ' -

Figure 1.2: Calibration curve of o Fluoride ISE. The electrode response behavior
Is non-linear in the marked area.
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Bbibop

Typlcal requirements Requirement level

* Operation: direct ion nent mode,
incremental methods built-in
* Complionce: Calibration support (7 points,

reminder), user manogement (several levels), Requirement
radio controlled infernal clock, audit trail level A
(via PC software)

= Automation options: sfirrer, somple changer,
PC software connection

* Operation: Direct ion t mode
» Compliance: Calibrafion support (2-3 points)
= Automation options: Sfimer

Requirement

level B

Figure 3.1: Typical requirements and respective levels.

Combined lon-selective

Half-cell lon-selective electrodes

plus 2

= Easy fo operate

= Easy to maintoin

= 1 sensor only, 1 cable only

= Suitable for small sample volumes

= Reference elecirode selectable fo
match somple matrix

« Reference electrode independent of ISE
life time:

= Same reference electrode for all ISEs

Table 3.1: Some istics of jon




Icnonb3oBaHme

Comblned lon-selective Half-cell lon-selective electrodes
electrodes plus reference

+ Easy to operate * Reference electrode selectable to

« Easy fo maintain match sample matrix

« 1 sensor only, 1 cable only = Reference electrode independent of ISE
« Suitable for small sample volumes life time

= Same reference electrode for all ISEs

Table 3.1: Some characteristics of ion-selective elecirodes.

OrpaHnyeHunn
ISE Interfering lons (decreasing order of inferference) ¢ [oaaep*KaHWe NOCTOSHHOW MOHHOM CUbI
Fluoride OH" (ISA pacTtsopbl)
Chioride Hg®* must be absent. CN", I, S2-, B, NH,, OH- * [epenoaroToBka 06pasuoB Npu
Calcium Pb%, H*, Fe®, Cu™, Na*, K, Ba™, Zn**, Mg®* NCMNOIb30BaHUN UHXKEKLMOHHbIX
Potassium Cs*, NH;", H', LI", Na® aHanusaTopos
Table 1.4: Typical interfering ions of some frequently used ISEs. * KoHTponb 1 Koppekuma pH
* VHKpemeHTHble n3mepeHua 1
MacKupoBaHue

Nicolsky has extended the Nernst equation to include the contribu-
tions of inferfering ions to the measured potenfial E of an ISE:

E=E,+23 RT/nF)=log o, + 3 (K; = q;™™)]

i




Ammonium (NH,*)

*Technology: Polymer/PVC Membrane

»Features: Refillable, Replaceable Sensor
Modules

+Range: 0.02-1,800 mg/L

+Slope: 54-59 mv/decade

*pH range: 4-10

+*Interferences: few, Na*, K*

« Applications/Notes: Popular for wastewater,
environmental, industrial, food/beverage

dTOpPMA AHNOH

*Technology: Solid State Crystal

Features: Refillable, non-replaceable sensor

+Range: 0.02 mg/L - saturation

*Slope: 54-59 mv/decade

*pH range: 5-7 at low range, 11 at higher range

+Interferences: OH-

+ Applications/Notes: Very popular for drinking
water, industrial. Lanthanum fluoride crystal is
the sensor.




Hutpatsbl

«Technology: Polymer/PVC Membrane

+Features: Refillable, Replaceable Sensor
Modules

«Range: 0.4-62,000 mg/L

«Slope: 54-59 mv/decade

*pH range: 2.5-11

«Interferences: few, CIO,, CIO;, I, F-

« Applications/Notes: Very popular for
environmental, industrial, agriculture,
food/beverage

KoMbBUWHMpPOBaHHbIE 3N1EKTPOAbI




MHoro-napameTpmyeckme CUCTembl

TeHoeHUMM 1 pa3paboTKu




TeHAEeHUMN N HanpaB/eHnsa pa3paboTKu

* HoBble BbI30BbI:
* HoBble 3arpAasHuTenu
* bonee »KECTKME HOPMATUBDI

* KOMBMHUPOBAHHbIE CEHCOPDI
* YMHbl€ CEHCOpPbI
e /labopaTtopuu Ha unne

* [fpUmeHeHne MHOTOBapMaHTHOrO CTaTUCTUYECKOrO aHanM3a —
BMPTYya/ibHble ce

i MMHM3TI-OpM3aLI,VIFI M KOMNAaKTU3auyunAa

* CUCTEMHbI MOHUTOPUHT HE TONbKO B NPOLLECCaX, HO U B Pa3HbIX
MCTOYHMKAX

* MUHMUMM3NPOBATbL 0bBCNYXKMBaHME

[epexo/, 0T KOHTPOA K YMPaBAEHMUIO KaYeCTBOM
Quality-by-Design (QbD)

:

Initial Raw Material ——
Variability

i3

Highly Variable End
Product

iy ¢

Initial Raw Material End Product
Variability Variability Minimised




Mepexos OT KOHTPOA K YNPaBAEHUIO Ka4eCTBOM
Quality-by-Design (QbD)

Analysis
Level

Control Adtvmoed Process Control Middlewan
Level amd Diata Management Syviem

Feed Forward Feedback

Execution MES/SCADA System
Level

Design of
Experiments

facturing

Level

PAT Level

Process
Analytics

HoBoe NnoKoneHune cuctem

Understanding




AHanusaTtopbl NOTOKa U
MukpoaHanu3satopbl (Microfluidic devices)

Stawomir Kalinowski

University of Warmia and Mazury, Department of Chemistry, Olsztyn, Poland

30 October 2020




{TpaAMLI,MOHHbIﬁ MOHMUTOPUHI KauecTBa BOp,bIJ

» JlabopaTopHble meToabl 4ONATUE U Joporue
» O6pa3seL, moxKeT b6bITb NOBpEXAeH BO Bpems

Morag Boguchwaly TPaHCMOPTUPOBKM
> Pe3ynb'ra'rb| He o6sa3aTenbHO OTPaXaloT TeKyuwiue
Zabi Rog .
owe
Zawroty maWkGWG Barczewko
Dywity
Jonkowo Bai
Kiezliny
Redykajny

ja Transport Wéjtowo
Analysis
Klebark
Wielki
Wojtkowizna
Tomaszkowo
Ostroda Stare Jabtonki Dorotowo

Guzowy Piec

Kajkowo



OHOMHbIN MOHUTOPUHT MU NOPTATUBHAA
dHa/IUTU4eCKad CUCtemMa
B O o i~

Moneson aBT

-

P Lt




[MOHMTOpMHI‘ KauecTsa BoAbl B peasibHOM BpEMEHMJ

MpunoxkeHmna aNA MOHUTOPUHIA B peasibHOM BpeMeHU
OCHOBaHbl B OCHOBHOM Ha OAHOM UM HECKOJIbKUX
cneAylolmnX NapameTpax KauecTBa Boabl:

@
» MYTHOCTb g
y N Detection methods are more limited than
> nposoAUMMOCTb laboratory methods, but their variety and
>TemnepaTypa capabilities are continuosly improving
> pH =

> nornowieHue ynotpapuonera npu 254 Hm
» pacTBopeHHbin Kucnopoa, (RO)
> Xxnopodunn

boNbLWIMHCTBO NepenoBbIX
NabopaTopHbIX METOA40B He
UCMNOJ/Ib3YIOTCA B NO/1€BbIX
YCNOBUAX.



[CEHCOpHaﬂ TQXHonngﬂJ CeHCcOpHaA TexHo0rmAa u
KOMNbIOTEpHaA ceTb onpeaenaroT

k. XapaKTePUCTUKU BOAbI AUHAMMUYECKM.
' MeToabl OHNAH-MOHUTOPUHTA U
NPOBEPKU B pEXUME PeanbHOro
_ A—T"" BpemeHM MOryT NCMO/b30BaTbCA ANA
e s - . npeAoCTaBAEHUA NocneaHe
| | e uHdpopmaLUm 0 BOAHbBIX CUCTEMAX U

npeaynpexXaeH1um o 3arpAsHeHun.
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R Y DO1eeé Ob 1] 0 DDDE NOBE PTONOB O



MoHuTopuHr dpoccpatoB

CneKkTpodoTomeTpuyeckue
MeToAbl ABNAIOTCA Hanbonee
NONynApHbIMMU.




[ AHanun3 BNpbiCKa

spectrophotometric flow through waste line
detector cell from injector

FIAlab A . :
0y & /m mlxmgfreactmn coils
7 2 rrier \
 stream

line from sample  carrier and
autosampler loop  reagent lines

AutomationForum.co

reagent enters
carrier stream

https://automationforum.co/what-is-flow-injection-analysis-fia/



LLinpuuesBble HacoOCHbI

Syringe Holder

Pusher Block

é

Stepper Motor.

ot //y/{ '

https://www.chemyx.com/



[Mpeun3noHHbIN
nabopaTopHbIn
NepUCTanbTUYECKMN HAcoC

INEeKTPOMArHUTHbIN
MMMYNbCHbIN
MMKPOHAcocC




INEeKTPOMarHUTHbIN
MMNYNbCHbIM MUKPOHACOC

- J

electric coil
solenoid core

spring

magnetic cup

movable magnetic plate
coupled with membrane

pump membrane

pump chamber
outlet

H

inlet

one-way valves



INEeKTPOMarHUTHbIN
MMNYIbCHbIK MUKPOHACOC

\_

J

Fixed volume, typically
10uL, 20uL, 40uL, 50uL ...

suction ejection

BCacblBaHMe
12V BblbpOC

OV—'0.255

Hanpa)eHune nutaHua:

v' 12V — gna nabopaTopHbIX NPUMEHEHUI U MOPTATUBHbIX NPUOOPOB
(noTpebneHune Toka 300-400 mA

v' 24V —051A NPOMbILLJIEHHOrO NPUMEHEHUA



AETEKTOPbI NPAMOTIO BMPbICKA(DID)

NpumeHeHUue
BHYTPEHHEM
KannbpoBKM oueHb
npocroe




éa )
doTomeTpUUYECKUIN AeTEeKTop .
NMPAMOro BrnpbiCKa 3 / 1
\_ J N
5 :
\\ \
to waste
carrier coloured product
_— ':\ \ /
sample (Fe') | N\ .M. | reagent(SCN)
AN

1 - Kopnyc aAeTeKTopa

2 - Kamepa AeTEeKTUPOBAHUA peaKkuuu
3 - CTEKNAHHbIE OKHA

4 — cBeTOoAMOAHOE U3TYyYEeHUEe

5 - AeTEeKTOPHbIN AnoAa



XapaKTepUCTUKN AeTEeKTOPOB NPAMOro BnpbICKa

Mpumep GOTOMETPUYECKOrO AETEKTOPA

Pl

transparent :
window

emission dio

de

|| /
\@’

> waste

reaction-detection

chamber

o

-
|8

P2

<

/e

)

transparent

T ~ window
: \ detection diode

BAXHO

PacTBopbl BNPbICKMBAIOTCA B
Hebonbwom ob6beme
HenocpeAacTBEHHO B Kamepy
obHapy)XeHusa peakuum ¢ NOMOLLbIO
3N1eKTPOMArHUTHbIX UMNYAbCHbIX
MWKPOHACOCOB.



XapaKTepUCTUKN AeTEeKTOPOB NPAMOro BnpbICKa

Mpumep GOTOMETPUYECKOrO AETEKTOPA

e ||/—“m
NLJ

> waste

reaction-detection
chamber

P1 / P2

— ] ? [ <—
;&_
P3 ‘ \ transparent
: ~_ window
s
- detection diode

Al

=

),

BAXHO

0O6bem }KNAKOCTU B peaKLMOHHO-
AETEKTOPHOU Kamepe PUKCUPOBaH.
BeegeHue nt060ro 40NONIHUTENBHOTO
pacTBopa NPUBOAMT K YAA/IEHUIO TOTO
e o6bema cyuwecrsylowiero
pacTBopa, 06bI4HO pacTBOpa-
HOocUTenA.



XapaKTepUCTUKN AeTEeKTOPOB NPAMOro BnpbICKa

Mpumep GOTOMETPUYECKOrO AETEKTOPA

transparent :

window

Pl

emission diode

W/

> waste

e

reaction-detection
chamber

P2

P3

~
|

;&_

<

a

~
|

E%]N

transparent

I ~ window
: \ detection diode

BAXHO

O6wum o6vem Nnpobbl U peareHToBs,
BBOAUMDIX B AETEKTOP, MeHblUe
obbvema peakKUMOHHO-AETEeKTOPHOMN
Kamepbl. 3TN pacTBOpPbI HE BbIXOAAT
U3 Kamepbl NOcC/ie UHbEKLUMN.



XapaKTepUCTUKN AeTEeKTOPOB NPAMOro BnpbICKa

Mpumep GOTOMETPUYECKOrO AETEKTOPA

Pl

window Y
|}

e

> waste

reaction-detection
chamber

P2

P3

~
|

~
|

;&_

<

|

)

transparent

I ~ window
: \ detection diode

BAXHO

AHaNUTUUYECKNI CUTrHanN
3anuUCcbiBaeTCcA B peXXxnme OCTaHOBKM
noTtoka. CurHan 6onee crabunbHbIN, a
LUYMbl HUXKe, Yem B 06bluHOM
NPOTOYHOM pexKume.



XapaKTepUCTUKN AeTEeKTOPOB NPAMOro BnpbICKa

Mpumep GOTOMETPUYECKOrO AETEKTOPA

Pl

transparent :
window

emission diode

|| /
\@’

> waste

reaction-detection

chamber

e

-
|8

P2

<

/e

)

transparent

T ~ window
: \ detection diode

BAXHO

BBopg npobbl M peareHTOB
OCYLLECTBNAETCA B NPOTUBOTOYHOM
pexxume. Pactsopbl 6bicTpo
nepemelwmnsatorca. Bpema aHanusa s
OCHOBHOM 3aBUCUT OT KUHETUKU
peakuum.



MPOCTAA CUCTEMA NOTOKA ONA ONPEAENEHUA XKENE3A (11l)

P1

10mL

sample

(Fe™)

DID

P3
20mL

f[

carrier

(HNO3)

P2

10mL

reagent

(SCN)




NMPUHUUN PABOTbl POTOMETPUHECKOIO AETEKTOPA

the baseline an analytical signal the reaction/detection  detector is ready to
is recorded is recorded chamber is washed next measurement
a coloured i
L~ product
e F

sample reagent

. “ 1 —P TDF +— Cal>ier- _IQII i / i g_’

V1 |_| injection




1:_1[ Flow-absorbance [Fe_15ppm_10mA.fab]

File Edit Work Options Setup Help

I Absorbance axis
|-n.1 |2

Time axis

E 30 s~

Detector type: double beam
LED supply: 10 maA

Detemnrsetup| Setzero |

Automatic zeroing
 Off Zero:
i : 1.29980

Pump | v Using [ Show
[

Valves | ¥ Using [ Show

W1=3,0.33,0.33,0.33
v2=3,0.33,0.33,0.33

= = @ Run
Period {100 ims ~|
Damping |.'f‘EI |% j - vi —
Cycle time[s] |20 F E aly
LM
Signal zero ] 2

30

Roztwar T4 LED N/Z




[ OnpepeneHune pocpartos merogom moambaeHoBOro cMHero ]

Flow system: MPFS

P2
10ul

Vi

P4
40ul

>
camer Sarnme R1 R2

wi|l ¢ N L 2
W |

DID — doTOMETPUUYECKUI AETEKTOP C NPAMbIM BNPbLICKOM, AJ/IMHA onTuYeckoro nytu 20
MM, 06bem peakLMOHHO-AETEKTOPHOM Kamepbl 60 MK

3TOT MeToa, NpumeHanca ana onpegeneHna ¢ocPpaTtos B OUYULLLEHHbBIX CTOYHbIX BOAAX
OYMCTHbIX COOPYXEHUN. N3BNeYeHmne Haxoaniocb B Anana3oHe ot 96 o 106%.

*S. Koronkiewicz, M. Trifescu, L. Smoczynski, H. Ratnaweera, S. Kalinowski, A novel automatic flow
method with direct-injection, photometric detector for determination of dissolved reactive phosphorus
in wastewater and freshwater samples, Environ. Monit. Assess (2018) 190: 133



CUCTEMA ONPEAENEHUA ®OCPATOB C BHYTPEHHEM
KA/INBPOBKOU

[JononHuTenbHble UMNYAbCHbIE MUKPOHACOChl P5 1 P6 ncnonb3ytotca ana BHyTPEHHEN CUCTEMDI

KannbpoBKMu:

- OHW MOTYT BBOAUTb KOHTPO/bHbIN pacTBop ob6bemom 10, 20 nam 30 mkn,

- WX MOXXHO NPUMEHATb 417 NOCTPOEHUA XapaKTEPUCTUK AeTeKkTopa (cnpaBoyHoro rpaduka),

- OHW MOTYT ObITb NPUMEHUMbI ANA METOAA KaIMBPOBKM A06aBKaMM 3TaNIOHOB (YacTUYHOE
yCTpaHEeHUE BANAHUA MaTpuULbl).

P5
10ul

.
— 20l
P6 —
20yl '
—

] <— I
K -

reference I carrier sample
C ] e samoe R




TPAAUEHTHbIM HACOC CO34AH U3 KOMNEKTA
MMNY/TIbCHbIX HACOCOB

pipe cross

10 pl

7 )

20 pl

~

/

50 pl

=Y

= reference

mixer

K_ mixture outlet

b

-

10 pl

E—

N

N
Vi

Y

20

50 pl

thinner
\




KomMnieKT MMMNY/bCHbIX HAaCOCOB,
CO34aloLWMX rPaAMNEHTHbIN HacoC

Ly =3, R, M
e - .
e 4 /
P—— -
3 0 f
p e y B .
; | !1
=
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AHANTUTUYHECKAA CUCTEMA NOTOKA C ]
NOTEHUWOMETPUYECKUM OBHAPYXEHUEM

MeToabl BHYTPEHHEN KaNNOPOBKMU:
-UCNO/b3yA KAaNMBPOBOYHbIN rpaduK 7
-UCNONb3yA ABE TOUYKU slectrode N\

10 pL
detector.
N

pipe cross

50 pL

: diluent sample wastes
|- standard solution / " \\




AHANNTUYECKasA CUCTEMA MOTOKA C NOTEHLMOMETPUYECKUM
obHapyXeHUemM 1 BHYTPEHHEN KaIMbPOBKOM




MpenmylLuecTBa A4eTEKTOPOB NPAMOro BNPbICKa NpU
aHa/In3e NoToKa

» YNpoLleHne aHaNUTUYECKOM CUCTEMbI MOTOKA
YMeHblUeHUe o6 bema pacTBOPOB

COKpalleHMe BpeMeHM aHaIn3a

CHUXeHUe s3HepronoTpebieHuns

YMEHbLUEHME Pa3MePa aHA/IMTUYECKON CUCTEMBbI MOTOKA
NOBbILLIEHNE HAAEKHOCTU

NpPOCTad ONTUMM3ALUA CUCTEMbI U3MEPEHUA
COKpalleHne BpeMeHun obcnyKmBaHuA

OT/IMYHbIE CBOWCTBA AJ/11 CUCTEM MOHUTOPUHTA

NPOCTOTa BeAeHUA BHYTPEHHEN KaNMbpPOBKN e

VVVYVVYYVVY

yCTpaHeHue BAUAHUA USMEHEHUA TemnepaTypbl
yCTpaHeHne COMHEHUM, BbI3BaHHbIX MeA/IeHHON KNHETUKONU NPU HU3KOMU
Temneparype

* yCTPaHEeHue BAUAHUA MaTpULbl



HoBaAa TexHONOrnMA - MUKPOAHANU3ATOPDI

-

Nabopatopua Ha umne (LOC)

YcTponcTBa, coaeprkalime oaHy MAM HECKONbKO 1abopaTOpPHbIX PYHKLUMIA Ha
O[lHOW NHTErpasibHoM cxeme (Ha3biBaeMble K MUKPOCXEMOM»), HANpPUMep
MUKPOXNOKOCTHbIE TPAHCMOPTHbIE KaHa/Nbl, HACOCbI, KAamnaHbl, XMMNYECKME

PEeaKTOpPbl, CUCTEMbI Pa3aeneHus, AeTeKToPbl. TUMUYHbINA pa3mep «4una» 4o
HECKONbKNX CM2.



HoBaA TexHon0ormsa - MMKpoaHaan3aTopbl J

Mukpocuctema nonHoro aHanusa (UTAS)

HoBble KOHLENUUN NPOAEMOHCTPUPOBAIN, YTO UHTETPALMA STAaNOB
npeaBapuTenbHom 06paboTkM, 06bIYHO BbINOAHAEMbIX B 1aO0PATOPHbIX
YC/I0OBUSAIX, MOXET PACIMPUTb GYHKLMOHANBbHOCTb MPOCTbIX AAaTYMKOB A0 NONHOIO
nabopaTopHOro aHanM3a, BKAOYAA AOMNO/IHUTENbHbIE 3Tanbl OYUCTKU U

pasgeneHus.



[ MukpoaHanumsatopbl ]

Source: https://www.gene-quantification.de/lab-on-chip.html
https://www.hull.ac.uk/work-with-us/research/groups/lab-on-a-chip
https://www.uv.es/positive/loc.html.



[ MukpoaHanunsaTopbl

Solenoid pump B . doTorpadus
-

aHanusaTtopa AHK in

Lo situ «lISA-Gene», Ha
: S Miniature KOTOPOW NOKa3aHbl

Valves SYringe PUuinps guvreyy st

& manifold ' 3NeMeHTbI,

coeANHEHHbIe
TpyOKamu.

ﬁ\
L 3 "_, 1
P ':‘1.? tJ ;

\ Optical }"‘""‘ " Microfiuidic

fibers device

Source: https://www.sciencedirect.com/topics/earth-and-planetary-sciences/fluidics



[ MMKpoaHaIIMBBTOpr - N3roToesneHue

Mpouecc poTonutorpadum —
NOAroTOBKAa OTPMLLATE/IbHOrO MacTepa

PORS iz
Huid FOMS

photaresist
. Ny

7 /

silicon wafar glass slide

1. Create negative master 2. Pour Bguid POMS 3. detach cured PDMS 4. bond to glass slide

HS(_; H3C pHa QH3
H?,C\'éi Sn S.i-:/CHa PDMF — nonngmmeTnacunoKkcaH
O o]
H3C CH3
- “4n

Source: https://e-sciencecentral.org



[ MukpoaHanunsaTopbl

Sample preparation
Signal read
Sample drop g;

. N
| Analysis s -
Sample dalivary =

Sample reaction

POLT chip

5

“Sample-to-answer” -
POCT diagnostic system : *N#ﬁ

2

Source: https://japaneseclass.jp/trends/about/Lab-on-a-chip



[ MukKpoaHanusaTopbl

reagent supply

pumps
sensor readout T

sample
input

filter
splitting

dry reagent storage

reaction/ valves

incubation
liquid reagent storage

injection

Source: https://www.researchgate.net/figure/Lab-on-a-Chip-devices-for-point-of-care-applications-
usually-comprise-a-number-of-passive_fig20 281080765



[ MukpoaHanunsaTopbl

Rapid washing by spontaneous

Pneumatic flow in gated pCOVE chip

control layer

Gate closed ]

AP =pgh

J | e

.: . K ﬁﬁ*sﬁﬁép | |
“XDetection
g chamber Gate opened |
— - L T B
L ated communicating sl et
microvessels - ‘_ =

-

Source: https://zenggroup.org/publications/



[ MukKpoaHanusaTopbl

NabopaTtopusa Ha umne (LOC) moxxeT Aatb NpeumyLiecTsa, 0C06eHHO B 3aBUCUMOCTH OT
X NpUMeHeHusa. TuNuuHble NnperMmyLLecTsa:

*  HU3KWUIN PACXOA, *KUAKOCTU N3-3a HeOONbLIOro BHYTPEHHEro o6bema Ymna, 4To NoaesHo,
Hanpumep, ANA 3arpa3HeHne oKpyXKarLlen cpeabl (MeHblle 0TXxoa0B), bonee HM3KaA
CTOMMOCTb AOPOrOCTOALLMX PeareHTOB M MeHbLLEEe KOJIMYECTBO XUAKOCTU NPOObI
NCNONb3YyeTCcA ANA ANArHOCTUKMW.

e bonee BbICOKAA CKOPOCTb aHa/AM3a N KOHTPOAA YMna U nydwasn 3GPeKTUBHOCTb 3a CYET
KOPOTKOro BPEMEHU CMeLLUnBaHMSA (KOpoTKMe paccTtoanmsa aguddysunm), bbictporo

HarpeBa (KOPOTKME PacCTOAHUSA, BbICOKOE COOTHOLLEHNE NOBEPXHOCTU CTEHKU K 06 bemy
¥UOKOCTU, HEBONbLIAA TEM/IOEMKOCTb).

Source: https://www.gene-quantification.de/lab-on-chip.html



[ MukKpoaHanusaTopbl ]

NIYYLIKMN KOHTPOIb Npouecca n3-3a bonee bbICTPOro pearnpoBaHmUA cucTtemMbl (Hanpumep,
TEPMOPErYNATOP AN SK30TEPMUYECKUX XMMUYECKUX PeaKLnii).

KOMMNAKTHOCTb CUCTEM 33 CYET 60/bLLION MHTErpaumm GyHKLUMOHANBHOCTU U HEBONbLLINX
06bemoB.

MaCCMBHOE pacnapannesinBaHme n3-3a KOMNaKTHOCTM, YTO NO3BONAAET NPOBOAUTb aHA/IN3 C
BbICOKOM NPOMYCKHOM CNOCOOHOCTbIO.

6os1ee HM3KMe NPOU3BOACTBEHHbIE 3aTPaThl, NO3BOIAOLWME NPON3BOANTL SKOHOMUYHbIE
O4HOPA30BbI€ YMMbl B MaCCOBOM NMPOM3BOACTBE.

b6onee 6e3onacHaa naatpopma ANA XMMUYECKUX, PaANOAKTUBHBIX NAN BMONOTMYECKUX
nccnenoBaHUM n3-3a 601bWON MHTErpaLnm GYHKLNIA N HU3KNMX 0O BEMOB XPaHUMbIX
XNAKOCTEN N SHEPTUN.

Source: https://www.gene-quantification.de/lab-on-chip.html



[ MukpoaHanunsaTopbl J
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