Uporaba kontinuiranih merilnih
sistemov za doloCanje onesnaZenja
pitnih in odpadnih vod s

spektroskopskimi metodami.
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Princip merjenja — Lambert Beer

—-—ﬁI
Absorbance A = - log (I/To) = ¢ * C * OPL
spektrometer meri razmerje med intenziteto | and lo
I/lo - transmisija [%)]
Dolzina opti¢ne poti je konstanthna OPL
%% s::can Global Calibrations vsebuje molarni absorbcijski coeficient

¢ (= extinction coeff.)
Lahko se napove koncentracija substance C
Pogoj: Substance mora absorbirati v obmocju UV-VIS
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Non-compensated spectrum; represents the
COD_total dissolved and non-dissolved substances

- oen
TOC Benzene
. Toluene
Xylene
~ Phenol ...

Turbidity, TSS (total dissolved solids), etc.

Turbidity-compensated spectrum,;
represents the dissolved components only

- 0

450 500 550 600 650 700
[Nanometer] 5:can Messtechnik GmbH
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256 pixel array detector incl.
microcontroller and data logger

Xenon flash lamp
incl. electronics
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Potopna Spectrometrijska sonda

- InSitu & OnLine (brez vzorCevanja, priprave vzorca ...)
- preprosta montaza (potopna; by-pass; ...)
moznost merjenja v razliCnih okoljih, baterijsko neodvisno
napajanje (12V), vsebuje zajem podatkov
- automatsko ¢isS¢enje (komprimiran zrak)
- brez gibljivih delov
preprosto in cenovno ugodno vzdrzevanje (ni cevi, Crpalk, filtrov,....
- indirektna metoda, kalibracija v procesu
parametri: SAC, COD, BOD, Nitrate, Nitrite, Turbidity,
BTX, Phenols, etc.
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Efficiency. of the automatic
cleaning with pressure air
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Figure 3: Comparison of spectro::lyser™ DOC_equiva-
lents with DOC measurements / LIFE Danube river proj-
ect; R?=0,99
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Linear Calibration of Benzene
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Figure 4: Linear calibration of benzene
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industrial { municipal waste water

g

Monitoring of municipal and Sewer Monitoring:
industrial waste water:

- Determination of waste water

- Compliance with emission compasition
regulation limits - ldentification of industrial
- Determination of process dischargers
stability TS5

- Determination of problems - oD
within/during the process -BOD

- Real time dosing -MO3

- Determination of product lossss -H5

- Effluent monitaring - Alarm
-Ts5 -NH4

-CoD -pH

-NO3 -EC

- MH4 - ORP

-pH -02

-EC

- ORP

influent

Monitoring of WWTP influent:

- Quantification of load and
nutrients

- Judgement of consequences due
to indirect dischargers

- Reaction to loadpeaks

- Real time dosing

-T55

-CCD

-BOD

-NO3

-H25

- Alarm

- NH4

-pH

-EC

- ORP

-0z

Optimisation of agration:

- Cost savings due to process
optinisation

- Mitrification- und denitrification
control in real time

- Reduction of operational costs
-T55

-MO3

-MO2

-MH4

-TS

-02

-ORP

-pH

effluent

Monitoring of WWTP effluent:

- Determination of efficiency
-Control of deaning process
- Compliance with emissiol
regulation limits

-T55

-COD

-BOD

-3

-MNO2

-MH4




Applications of s::can spectrometer probes
from surface water to drinking water
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Spektrometer Fotometer KlasiCni on-line
analizatoriji

ToCnost 1>

Stabilnost (drift) g

Kalibracija s

VzdrZevanje -

Nabavna cena =
Cena vzdZevanja *
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Figure 9: Efficiency of the automatic cleaning - the sensor

IS dirty but the measuring path is free of fouling




con::cube GSM / GPRS

datalogger with
touch screen &
modem

RS485 Bus, 12V

O

-

1 x s::can spectrometer probe 3 x s::can probe
(NTU, COD, BOD, NO3) (NH4, CI-, pH, DO, EC, Temp)




Additional pollution from
contaminated soil region =
derived from delta spectrum

Alarm detection
control of exceeds of
maximum level

background values ’ measured vakes
refi cira
e \,_\_,_‘_'_ (after contamination)

rainfall

{ ¢|¢' F

drain water




guantity of parameters*®

parameter
BOD

CoD

BTX

TOC

DocC
w254
NOs-M
MNO5-M
MH-M
Klt

free chlorine

T55

turbidity

color

pH

ORF

conductivity
temperature

Oz

Qly

H,S

AQC

fingerprints
contamination alarm
hydrocarbon alarm
pressure

measuring method
spectral UV
spectral UV-Vis
ISE

fluorescence
optical f infrared
glas electrode
amperometric
platinum ring
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Water Quality Monitoring Station

+ 5::can plug & measure: measurement can start
immediately after connection of process pipes

- one s::can terminal for all sensors, one data format,
easy operation via s--can software

- modular system, wide range of parameter-
combinations selectable, eg.- COD, BOD, TOC, DOC,
UV254, NO,-N, TSS, NH,-N, K, pH, conductivity,

H25, fingerprints and contaminant-alarms
BOD

- different modules available - select any modula/ oo

parameter combination you need; start with a simple —

module and add other modules or sensors later at any ol

colour

time, or invest into & complete station and have all - Hs
parameters available that comprehensively describribe

your water quality

- minimal requirement on local infrastructure, very little

space required

- cost efficient: no reagents or consumable paris
(except membranes for |SE probes)

- minimal maintenance of s::can probes, remote
diagnostics possible

- for applications in waste water (even untreated waste water)
- all sensors precalibrated ex works
- by far lowest system operation costs on the market

(Waste Water)

.:can
et s o




1 x &::can specirometer probe

1xs:can SE 2 x s230an senso

1 xscan spectrometer probe 1 xsooan sansor

con:nect incl. gateway modbus RTU

1x scam BSE |  xs::can semsar

con:nect incl. Gateway modbusRTU

poswr s pply
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1 x &:ican spacif omeler probe




measuring principle

light (specific wavelength,
controlled intensity) is
transmitted to a ruthenium
compound

light emitted from the
ruthenium compound:
the higher the
concentration of DO the

sol-gel matrix inclusive smaller the energy

ruthenium compound
“quenching” = signal

coating of the
sensing element

waste water
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Measuring principle:
Measuring range:
Sensitivity:
Precision:
Accuracy:

Ambient conditions:
Sensor diagnosis:
Wetted materials:
Minimum flow rate:

Power:
Automatic cleaning:

Communication:

technical specification

Fluorescence intensity
0.0 to 25.0 ppm
0.02 ppm

0.02 ppm

1 % of reading or 0.05 ppm
(whichever is greater)

0-60° C, 6 bar pressure
Automatic self diagnostics
Polyurethane, Epoxy, Silicon
No flow required

12 V DC (provided by s::can terminals)

often not required
compressed air (controlled by s::can terminals)
rs485 / ModbusRTU (provided by s::can terminals)

Change of spare parts: not foreseen

Extended Warranty:

- .

3 years
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e

ammo::lyser™ |V
online measurement of

Ammonium (NH4-N)
Potassium (K)

pH

Temperature
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ISE = lon Selective Electrode

Electrical potential difference to reference electrode

can be measured-

Electrical potential depends on ion’s concentration.
NERNST equation (non linear)

Non linear Global Calibration is stored on ammo::lyser™

Internal
lead

log ¢ [mol/l]

Electrolyte

Measuring electrode

(O]
L®)
o
=
(@)
9
()
()
&)
C
o
S
(O)
g—
(O]
o

Membran

>
Potential difference
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Depending on the actual NH4-N concentration, the ammo::lyser™ uses
different slopes and offsets (“Global Calibration”) to calculate the NH4-N
— concentration out of the mV signal, modelling NERNST equation as good as
possible.

Within this concentra-
60 - tion range one offset

4 7 and one slope will be
used for calculation
2 - 30 -

—o—Slope of

—o—Slope of
NH4-N i

NH4-N

0 T L ::: 0 2’ ::: v '
0 2 4 “" hl. ol ““’.. 20 40
NH4-N [mg/l] N NH4-N [mg/l]
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ammo::lyser™ |V — pH and potassium compensation

NH,* + OH -~ NH, + H,0 Ammonium membrane is cross sensitive
to potassium (1:25)

100 - — -NH4 notcomp. ——NH4 comp. ——K
23 - 4 T 40
< 601 —NH4 —
32 = i
= 40d —nHz 23 0 o
20 - Z 2 - 20 .§.
3 v;
0 ! T I I 1 = 1 “ L 10
2 4 6 8 10 12 0 0
pH 06:00 09:00 12:00 15:00 18:00

Time
Most important in

waters with pH > 8 Important in waters with high fluctuation

of potassium and / or
low ammonium concentration
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2
3
4
)
6
/
8

9.
1
1

1

. Ammonium electrode
. Potassium electrode
. pH electrode

. Reference electrode
. Cleaning nozzle

. Temperature sensor
. Grounding pin

. Connecting thread for
electrode guard

Probe housing
0. Electrode guard

1. Nut for fastening
electrode head

2. Connecting thread for
probe mounting
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MONTAZA

Verlangerungsrohr (kundenseitig)
Extension pipe (provided by customer)

WwoQ0P Xew

V f
>10cm (weg@n automat. Reinigung)
(becauseBf automatic cleaning)

e
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Absorbance spectra for Carbendazim measured with the
spectro::lyser during the spike tests

distilled water o
—— Carbendazim 20 pg/L
— Carbendazim 50 pg/L. —
= Carbendazim 100 ug/L
= = drinking water o

Absorption (Abs/m)

Wavelength (nm)

Process Schematic
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-8 Display Designer: DISP2

oxygen consumption mg/l/'h
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METALYSER
FIELDPRO (™"

Bismuth
M 30 OO Cadmium
Cobalt
AF | , Chromium (Vi)
Copper
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As || Au || Bi || Cd || Co : Mercury
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Fe |[ Hg |[Mn I Ni Lead
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