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Poll Question #1

Where are you currently monitoring 
BOD/COD?



Importance of COD Monitoring

Polluted waterbodies
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Environmental issues

プレゼンター
プレゼンテーションのノート
Water is an important material for all living animals. Of course a precious resources to human life. However, with the development of the social economy and the occupation and extension for the natural resources constantly by the human activities, the water quality encountered serious pollution which will threaten the security of watersource. Therefore, standard method for checking water quality has been developed.  




COD Measurement Method
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Chemical Oxygen Demand (COD) is a measure of water and wastewater quality. 
The COD is the amount of oxygen consumed to chemically oxidize organic water 
contaminants to inorganic end products.

 Standard Method

C + Oxidant -------------- CO2 + H2O
Oxidant: potassium dichromate, potassium iodate, potassium permanganate
Toxic, management troublesome

(Heat 2 hrs at 150℃)

 WTW Cabovis UVVIS method

NO Reagent, No wait (1min), No toxic regent Mangement 

プレゼンター
プレゼンテーションのノート
There are many parameters has been developed to evaluate water quality. Today, we focus on COD for the presentation because it has been mostly used. The COD is the amount of oxygen consumed to chemically oxidize organic water contaminants to inorganic end products. So actually the contaminants are evaluated by the consumed oxygen. The standard method will use potassium dichromate, a toxic reagent, also plus 2 hours heating at 150 centigrade. Troublesome for management and also cost money. BOD is similar parameter as COD, no need toxic reagent, but need 5 days sample incubation, cannot grasp real water quality in time.

So, 30 years ago,  a new technolgy by using Ultra violet visible spectrum (UV/VIS) to measure COD/BOD has been developed. By This method, No reagent, not heating needed, additonaly, you can get your COD/BOD value in only 1 miniter. WTW Carbovis serial is a successful example product for this technology. �





UV Method Principle
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Double carbon band structure has strong light absorbance in UV spectra, especially 
at 254nm, concentration can be calculated with Lambert-Beer law

Eλ = ελ · c · d
E = absorbance
ε = molar extinction coefficient
d = path length in cm
c = molar concentration

(Gutsche and Pasto,1975)

プレゼンター
プレゼンテーションのノート
The UV method has been firstly used by a Japanese scholar Ogura Prof, who find the UV 210~340nm can be used to evaluate natural water quality.  Then this method has been largely developed, now we know the principle is: almost all the organic pollutants chemicals contains the  double carbon band that can specially absorb 254nm wavelength light, and the the absorbance can be used to calculated organic chemical concentration by Lambert-Beer law. This is the basic mechnisiam of most commercial online COD sensor.




Multi Wavelength vs Single Wavelength

Spectra: more information, more reliable data

(John A. Izbicki 2004)

Single wavelength 

Multiple wavelength scan

プレゼンター
プレゼンテーションのノート
As the development of the research, the solar find the  exact absorbance wavelength changes with the length and complexity of the associated carbon molecules and other molecules and other structures. As a result, ultraviolet absorbance spectra do not show pronounced peaks at wavelenths corresponding to specific functional groups but instead are smooth curves. the sharp of these curves can vary significantly in individual samples.




User Calibration
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• Enter # Sensor and lab data into the
Excel Template

• Linear regression is performed
automatically and corrected sensor
values are displayed WTW photometers



Sensors Types
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NitraVis®: NO3, (TSS) 
1 or 5 mm (influent, aeration, effluent)

CarboVis®: SAC, COD, BOD, DOC, TOC, UVT (TSS)
1 or 5 mm (influent, effluent)

NiCaVis®: NO3, SAC, COD, BOD, DOC, TOC, UVT
5 mm (effluent)

gap size of optical 
windows: 1 or 5 mm

NitraVis®NI:    NO2, NO3

1 or 5 mm     (influent, aeration, effluent)
NiCaVis® NI: NO2, NO3, SAC, COD, BOD, DOC, TOC, UVT
1 or 5 mm (influent, aeration, effluent)

1 mm => high concentrations, 5 mm => lower concentrations

Show 5 parameters



Poll Question #2

How are you currently measuring 
BOD/DOC in your applications?



Application Examples

Online Wastewater Monitoring of 
COD/BOD with Spectral Sensors



Germany - WWTP Salzgitter Nord 
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3 units
兵庫県

6 units
東京

1 unit
鹿児島県

3 units
群馬県

1 unit
滋賀県

神奈川県
1 unit

福岡県
1 unit

3 units
埼玉県

1 unit
奈良県

埼玉県

愛知県

栃木県

茨城県

福島県

北海道

三重県
3 units

3 units

1 unit

3 units

2 units

4 units

2 units

Top Car maker

Top Milk producerJapan WWTP

 + 50 units
 + Government,

Industry, Univ.



Germany - WWTP Salzgitter Nord 

COD Effluent

COD Influent

time

COD 
influent
(mg/L)

COD 
Effluent
(mg/L)



Thailand – Klong Bang Kra Di

Model: WWTP effluent, COD soluble



Germany – WWTP Neuruppin

Effluent TOC Monitoring
Model: WWTP effluent, COD soluble

• Spectral TOC online measurement
TOC lab measurement (2 hrs mixed sample)



Summary

• UV-VIS sensor method is the main
trends on COD/BOD monitoring.

• WTW Carbovis Sensor has been
demonstrated a stable and reliable
method on COD/BOD monitoring.
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Point and Non-Point
Pollution Monitoring

UDIT KUMAR
PROCESS SALES MANAGER

July, 2020
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