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Problems of H2S 

1. Odour problems 
      Sensitisation of population, > 0.1 ppm H2S of wastewater channels  

3. Health risk 
      Toxicity is comparable to cyanide 

2. Sulphuric acid corrosion  
      Concrete removing rate up to 10 mm per year 
      High investment costs to repair 

4. Reducing of biological stage of sewage plants 
      Increasing of bulking sludge within aeration tanks of waste water   
      treatment plants 
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H2S and Sewage Systems 

Applications for the determination of H2S: 

Å sewer and pressure lines 

Å pump stations 

ÅSewage treatment plants 
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Effects of H2S 

  

 

H2S-concentration [ppm]  Effect  - toxicity 

0.002 ï 0.2 Odour threshold 

3 ï 5 Odour nuisance 

10 MAC (Maximum Allowable Concentration) 

> 10 Irritation to eyes and respiratory tract  

> 50 Serious eye defect (damage of cornea) 

150 ï 250 Loss of sense of smell  

300 ï 500 Respiratory system damage 

>1000 Fatality in minutes or seconds 
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DIN 38405 -27 / ISO 10530: 1992 

 
Å Acidification in round bottom flask 

Å Separation of H2S with nitrogen  

(60 min) 

Å Absorption in solution of Zn-acetate 

Å Photometric determination with 

methylene blue 

Å Measuring range: 0,04 ï 1,5 mg/L 

 

 
IP 399 (2004): 

Å Dissolving in xylene in round bottom 

flask 

Å Separation of H2S with nitrogen  

(30 min, T = 60ÁC) 

Å Absorption in solution of Cd-

hydroxid or Zn-acetate 

Å Photometric determination with 

methylene blue 

Å Measuring range: 0,50 ï 32,0 mg/kg 

Laboratory - Standards 
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Standardization of the New Principle 

Liquid 
Sample +  
pH = 4 

Gas 
extraction 

Absorption 
pH = 11 

Electro-
chemical 
detection 

Photometric 
detection 

Revised standard DIN 38405-27: 2017 

 

Å Procedure 1:  

gas extraction with photometric detection  

in the absorbed liquid phase 

 

Å New procedure 2 (2017):  

gas extraction with electrochemical detection 

of released H2S in the gas phase 

90 Min 

< 10 Min 
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Principle of the new H2S- Analysis 

Principle: 

H2S is extracted completely from liquid sample 

and transferred to the electrochemical sensor 

 

Advantages: 

Å no sample preparation 

Å low cross sensitivity 

Å fast gas extraction  

Å short measuring time 5 ï 10 min 

Å free adjustable sample volume 0.01-20 mL 

Å Wide measuring range  
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On-site H2S Analyzer 

Width: 260 mm 
Depth: 330 mm 
Height: 300 mm  
Weight: approx. 7 kg Gas extraction of sulfide from a wastewater sample 
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H2S Analyzer Lab with Autosampler 

Advantages: 

Å fully automated analytical procedure 

Å sample volume adjustable, rinsing steps additionally  

Å low demand of chemicals 

Å without sample preparation  

Å up to 40 measurements per hour 
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H2S ï Calibration Data 

Calibration 

 

Å multipoint calibration 

Å calibration stock solution with high stability 

 

Precision ï determined in an interlaboratory test of  

 22 labs 

 

Å Repeatability: 2 % 

Å Reproducibility:  3 %  

 

Measuring range 

 

Å 0.01 - 10,000 ppm 

Å Duration: 5 -10 min 

PC- based software with integrated 
calibration prcedure 
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Head Space Module for Determination of H2S in Sludges 

Without  
sample preparation 

Head space vial is inserted in the oven and  
the measurement is started 
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Principle of the Head Space Module 

Head Space Module with bypass and double needle,  

Temperature: up to 180 °C 

Gas inlet 

Gas outlet 

Sample 



Determination of H2S in Water and Waste water  www.ech.de 13 

Features: 

Å online analysis 

Å automatic injection by sample loop 

valve 

Å data transfer via 4 - 20 mA or wireless 

Å alarm settings 

Å sample inlet can be rinsed by 

backflushing to prevent biofouling and 

sedimentation 

 

Online H2S Analyzer 
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Self Cleaning Sampling 

Solution: 

Å  back flushing of sample tubes with fresh water (4 bar) 

Å  immediate cleaning after injection of waste water sample  

Å  low maintenance and high robustness 

Problem:  
 

Biofouling on surface of electrodes or 
measuring systems 
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Typical Applications 

Å Water and waste water 

Å Surface water 

Å Ground water  

Å Mineral water 

Å Leachate  

Å Sewage water 

Å Pressure lines 

Å Pump stations  

Å Grease separators 

Å Refineries, chemical industries 

Å Scrubbers 
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Determination of Sulphide in Waste water of a Refinery 
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Peaks of H2S in waste water are responsible for odour nuisance 

--- inlet of pressure sewer line       --- outlet of pressure sewer line 

Typical H2S Profile 
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Chemical Treatment Possibilities 

Compound Reaction time 
(minutes) 

Treatment 
time (hours) 

Advantages/disadvantages 

Air/oxygen 20 - 100 Up to 0.3 Costs of compressor, danger of oxygen,  

Chlorine/ 
hypochlorite 

0.01 - 0.1 Up to 0.2 Reaction produces toxic chloric organic 
compounds, expensive 

Iron salts 2 - 20 Up to 2 Acidic solution,  
usefull for phosphorous elimination 
simultaneously, inexpensive 

H2O2 3 - 10 Up to 100 Only at the dosing point, unspecific reaction, 
corrosive, expensive 

Potassium 
permanganate 

0.03 ï 0.2 Up to 0.1 Manganese salts in the environment, expensive 

 

Nitrate salts 80 - 100 Up to 20 Slowly reaction, corrosive solutions, high nitrate 
burden in the treatment plant, expensive 

Alkali 

compounds 

Ca(OH)2 

0.1 -  0.8 Up to 200 Precipitations, ammonia emission possible, 
inexpensive 
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Dosing pumps           Tank of chemicals 

Dosing System of Treatment Chemicals 
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Example of Optimized Waste water Treatment 

Waste water chemical:    Fe(II)-salt-solution 

Consumption:   1.800 L / d 

Waste water:  10.000 m3 / d 

Lenght of pressure pipe: 3 km  

Mean value H2S outlet:  
1,1 ppm 

--- inlet of pressure sewer pipe       --- outlet of pressure sewer pipe 

0

10

20

30

40

50

60

70

80

90

100

0

2

4

6

8

10

12

14

16

18

20

25. Jul. 27. Jul. 29. Jul. 31. Jul. 2. Aug. 4. Aug.

H
2

S
 o

u
tl
e

t 
[p

p
m

] 

H
2

S
 I
n

le
t 
[p

p
m

] 



Determination of H2S in Water and Waste water  www.ech.de 21 

H2S based Waste water Treatment System 

Formation of H2S depends on: 

 

-  Flow rate of waste water  

-  Retention time of waste water in pressure pipes 

-  ageing characteristics of waste water 

-  inflow H2S content  

-  Season: weather conditions, temperature etc. 

 

Return on invest:  

6 month - 1 year (e. g. for lines with 10 000 m³/d waste water)   
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The new H2S Analyzer fulfils all requirements of a robust 

analytical device: 

Å Waste water analysis according to the latest DIN Standard 

Å Portable or lab analyzer, easy to use 

Å Short measurement time (< 10 min) 

Å Wide operation range (0.01 ppm to 10000 ppm)  

Å Online measurement with automatic sampling procedure, 

backflushing and self cleaning process 

Å Optimized procedures for waste water treatment  

Å Save costs for waste water chemcials  

Summary 
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Experts in Analysis 

é and we will take care of your analytical problem! 

Headquarters in Germany 

ECH Elektrochemie Halle GmbH 

Otto-Eißfeldt-Str. 8 

06120 Halle (Saale) 

Germany 

Tel.: +49 345 2795700 

Fax: +49 345 27957099 

Mail: info@ech.de 

Web: www.ech.de 

Sales and Service Center in United Kingdom 

ECH Scientific Limited 

Building 69, Wrest Park, Silsoe 

Bedfordshire, MK45 4HS 

United Kingdom 

Tel.: +44 1525 404747 

Fax: +44 1525 404848  

Mail: info@echscientific.com 

Web: www.ech.de  


