
Programme in Marburg 
13-22 / 03 / 2013 



Structure 

Thursday 
14.03 

Friday 
15.03 

Saturday 
16.03 

Sunday 
17.03 

•Breakfast 
•Lahnwater samples 
•Lab work 
•City hall 
 

•Senckenberg 
Museum 
•Visit of Frankfurt 
•Opera 

•Monte Kali 
 
•Mine Merkers  

•City-rally in 
Marburg 
 
•Visit of the castle 
 

Monday 
18.03 

Thuesday 
19.03 

Wednesday 
20.03 

Thursday 
21.03 

•Labwork 
 
•Visit of an S4 
laboratory 

 
•Labwork 

•Preparation of the 
presentation  

•Presentation  
•Goodbye-party 



Thursday 
Reception (breakfast), Lahnwater samples, Lab work,  City hall 



Friday 
„Senckenberg-Museum “, Frankfurt downtown, Opera 

  



Saturday 
„Monte Kali“ 



 Mine „Merkers“ 



Sunday 
 City-rally in Marburg, Castle (guided tour) 



Monday 
Labwork, Visit of the S4-lab   



Thuesday 
Labwork 



Wednesday 
Preparation of the presentations  



Thursday 
Presentation, Goodbye party 



Atom absorption spectrometry. 

Structure 

1. Principle and Structure of Spectrometer.  

2. Calcium Determination. 

 



Structure of AAS. 



Determination of Calcium with 

AAS 

20, 21 mg/ L are found in Lahn water.  
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DETERMINATION OF AMMONIUM 

Structure 

1.Importance of Ammonium for the environment 

2. Quick test  

3. Principle 

4. Results  



Importance and consequences of 

Ammonium 

 Cation reacts like Alkali ions 

 Indicator for uncleaned waste water 

 Decomposition of proteins 

 Ammonium has a toxic effect on fishes  

 Poisonous for humans 

 

 



Quick test  

 Take 5 ml of the water sample     

 Add ten drops of solution 1 

 One spoon of salt 

 Compare yellow colour with the scale 

 Result Rhône: 0 to 0.2 mg per Litre 

 Result Lahn: 0.2 mg per Litre 

 



Principle  

Determination of Ammonium

y = 0,4x + 0,0378

R2 = 0,9974
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Alkaline solution 

Blue colour with Indophenol 

(blue) at 50 °C 

Ammonium ions react in the 

presence of phenol with 

hypochlorite to result in 

monochloramine  

 

  

   



Results (Rhône) 

Determination of Ammonium

y = 0,4x + 0,0378

R2 = 0,9974

0

0,2

0,4

0,6

0,8

1

0 0,5 1 1,5 2 2,5

Concentration of Ammonium in mg 

per Liter

E
x
ti

n
c
ti

o
n

Série1

Linéaire (Série1)

Calculated  value of concentration amounts to 0.083 mg/L. 

 Your water is o.k. 

Eight calibration 

solutions 

Measure the extinction 

Calculate the result with 

equation 



Result (Lahn) 

 3 Samples 

 6 calibration solutions 

 Measurement of 
absorption 

 

    Ammonium concentration 
in the Lahn water:  

 0.085 mg/L 

 

 

    

 

y = 0,7528x 
R² = 0,9095 
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Biological Oxygen Demand 5 



Structure 
 Oxygen content in water 

 Transfer of oxygen into water 

 BOD 5 

 Winkler-Method 

 Principle of the Winkler-Method 

 Samples 

 Comparison 



Oxygen content in water 
 High temperature = less oxygen 

 Repletion  
 0°C   :   14,6 mg/l 

 20°C :   9,1 mg/l 

 Dangerous for fish under 4 mg/l 

 

 

 

 

 

 

 



 
 
 
 
 Transfer of oxygen into water 
 surface 

 water movement 

 waterplants 

 

 Use : 
 reduction of organic substances 

 breathing 



 
BOD 5 

 Biochemical oxygen demand 

 Dissolved oxygen needed by aerobic biological 
organisms to break down organic material 

 Higher selection of O2  more bacteria  more use 
of O2  less O2 for fishes etc.  



 
 

Winkler-Method 
 Principle of Biological Oxygen Demand (BOD5) 

 The BOD5 is a method to determine the demand of 
oxygen within a certain time (usually within 5 days) 
caused by microorganisms in the water, which degrade 
organic waste-materials. 

 Measurement of oxygen content in the first sample 

 Second sample has to be stored at 20°C for 4-5 days  

 Measurement at day 4/5 

 



Principle of the Winkler- 
Method 

 2 MnSO4(s) + O2(aq) → 2 Mn(OH)2(s) 

 Manganese-(II)-sulfate reacts with oxygen to yield Manganese-(II)-
hydroxide 

 Fix the oxygen  

 

 4 Mn(OH)2(s) + O2(aq) + 2 H2O → 4 Mn(OH)3(s) 

 Manganese-(II)-hydroxide reacts with oxygen to yield Manganese-(III)-
hydroxide 

    Manganese-(III)-hydroxide  orange precipitates ,  

    soluble in a concentrated sulphuric or hydrochloric acid 

 



Mn(SO4)2 + 2 I–(aq) → Mn2+(aq) + I2(aq) + 2 SO4
2–(aq) 

 Manganese-(II)-sulfate reacts with iodine ions to result in iodine and 
manganese-(II) ions 

 

2 S2O3
2–(aq) + I2 → S4O6

2–(aq) + 2 I–(aq) 

 Use thiosulfate to titrate the iodine and to get tetra thionate and iodine 
ions 

 





Samples (Rhone)(Mass concentration of O2) 

  Sample taken from the river (Pasco): 7,35 mg/l 

 Pasco: (26.11.12) 

 4,5 mg/l  

 4,0 mg/l 

 4,0 mg/l 

 Winkler: 

 10,1 mg/l (21.11.12) 

 4,1 mg/l  4,6 mg/l  5,1 mg/l (26.11.12) 

 Quicktest (21+26.11.12) 

 10 mg/l < sample 

     

 



Samples (Lahn) (Mass concentration of O2) 

 
 Sample taken from the river (Pasco) : 6,5 mg/L (14.03.2013) 
 
 Winkler : 
 11,9 mg/L   11,8mg/L   12,2 mg/L   11,7 mg/L   12,0 mg/L 

=11,72 mg/L (1st day) 
 
  9,92 mg/L  9,79 mg/L  10,0 mg/L   10,1 mg/L   10,1 
mg/L  
   =9,98 mg/L (5th day) 
 

 
 

 

 



Rhone Lahn 

Pasco (1st day) 7,35 mg/L (at 12,2°C) 6,5 mg/L (at 1,56°C) 

Winkler-Method (1st 
day) 

10,1 mg/L 11,72 mg/L 

Winkler-Method (5th/4th 
day) 

4,6 mg/L 9,98 mg/L 

Comparison between Rhone 
& Lahn 



Danke für eure Aufmerksamkeit 

Thank you for your attention ! 

 

Merci pour votre attention ! 

 



Calcium 



Structure 

 

1. Principle 

 

2. Technology 

 

3. Results 

 

1. Hardness of the Water 



Principle 

 The Hanna Test kit determines Calcium in waste 
water using the turbidimetric method. 

 

  Hanna reagents react selectively with Calcium to 
form a white suspension. 

 

 The resultant turbidity is proportional to the Calcium 
concentration. 



Technique 

  

 

 The sample is mixed with buffer and oxalate 
reagent. After 5 minutes fill it in the glass test tube 
on the line card until the black stripe at the bottom 
disappears completely. You can read the 
concentration on the scale of the test tube. 



Rhône Lahn 

 Group G5:   
  
 Hanna Test (turbidimetric) 
    110 mg/L 
 Quick Test 
    75 mg/L 

 
 Group G6: 
   
 Hanna Test (turbidimetric) 
    166 mg/L 
 Quick Test 
    70 mg/L 

 

 Group in Germany 

 

 Hanna Test (turbidimetric) 

    155mg/L 

 Quick Test 

    70 mg/L 

 

Results 



The hardness of the water 

 

 

 

- The Hardness of the water describes the content of alkaline 
earth metals in the water 

 

-  Rhône:  7°dH 

- Tap water: 17°dH 

 



Rhône Lahn 

→1 mmol  = 1°dH 

→17 mmol = 17°dH 

→ n = m / M 

→ m = n * M 

→ m = 17 mmol * 40 g/mol 

→ m = 680 mg 

→ In the tap water is 680 
mg Calcium 

 

 70mg/L Calsium 

 

 14°dh in the river Lahn 

That means 



COUNTING OF 
BACTERIA IN THE 
WATER SAMPLE  



RESEARCH INTEREST :  

• Total coliforms are bacteria which 
come from fecal material. 
 
• Total coliforms are often used to 
indicate the microbial quality of water 
because they can be indirectly 
associated to a fecal pollution. 
 
• The presence of coliforms can indicate 
the potential presence of pathogenic 
bacteria (Escherichia coli or just E. coli).  
 
• We were researching the Rhône’s and 
the Lahn's water to find out whether it 
is contaminated by fecal material, in this 
case by coliforms. 
 

Coliforms 



THE PRINCIPLE : 
(Spread Plate method) 

 
- We dilute the Rhône’s water to 
1/10. 
 
- We add 1mL of our solution to 
the first tube which is already filled 
with 9mL of demineralized water. 
 
- We do the same thing with the 
other samples. 
 
- We take 0.1mL of our solutions 
from the test tubes and we spread 
them in petri dishes DCL (two petri 
dish per one tube). 
 
 

Serial dilution 

The spreading 



THE AGAR (DCL) :  

•  Désoxycholate Citrate Lactose (DCL) agar is 
a selective medium for the enumeration of 
coliform bacteria in all kinds of food 
products. (For example water, milk, dairy…) 

 
• It has the capacity to ferment lactose. 
 
• Lactose-positive strains grow. 
 
• Lactose-negative bacteria grow. 

Dilution 10 0 

Dilution 10 -1 



THE AGAR (Endo) :  

Endo agar is a microbiological growth 
medium with a faint pink colour. Originally 
developed for the isolation of Salmonella 
typhi, it is now used mostly as a coliform 
medium 
 

 Approximate formula in g/l: 
Peptone .............................. 10.0 
di-Potassium Phosphate....... 3.5 
Lactose............................... 10.0 
Sodium Sulfite ...................... 2.5 Agar 
.................................... 10.0 
Final pH ....................... 7.5 ± 0.2 
 
 



Number 

CFU/1mL of  

Rhone’s water   

 

10 0 

 

10 -1 

 

10 -2 

 

10 -3 

 

10 -4 

 

10 -5 

 

10 -6 

 

10 -7 

Petri dish n°1 100 13 X X X X X X 

Petri dish n°2 90 9 X X X X X X 

RESULTS : 
(Rohn) 



Number 

CFU/1mL of  

Rhone’s water   

 

10 0 

 

10 -1 

 

10 -2 

 

10 -3 

 

10 -4 

 

10 -5 

 

10 -6 

 

10 -7 

Petri dish n°1 n.c. 13 X X X X X X 

Petri dish n°2 93 14 X X X X X X 

RESULTS : 
(Lahn) 



CALCS :  
(Rohn) 

= 
 

Number 
CFU/ 1mL 
of Rhone’s 
water 

(Petri dish 1 + Petri dish 2) 

2 

1 
x    10    x 

dilution 

• 10 0 : CFU / 1mL of  Rhone’s water  =  950 
 
• 10 -1 : CFU / 1mL of  Rhone’s water  =  1100 
 
• Medium : (950 + 1100)/2  = 1025 total coliforms / mL of  Rhone’s water   
 
• Therefore : 102500 total coiliforms / 100mL of  Rhone’s water   
 



CALCS :  
(Lahn) 

= 
 

Number 
CFU/ 1mL 
of Rhone’s 
water 

(Petri dish 1 + Petri dish 2) 

2 

1 
x    10    x 

dilution 

• 10 0 : CFU / 1mL of  Lahn’s water  =  930 
 
• 10 -1 : CFU / 1mL of  Lahn’s water  =  1350 
 
• Medium : (930 + 1350)/2  = 1140 total coliforms / mL of  Lahn’s water   
 
• Therefore : 114000 total coiliforms / 100mL of  Lahn’s water   
 



INTERPRETATION : 

• Total coliforms may come, for example, from camping and farms next 
to the river.  
 
• The water is not drinkable because it contains pathogenic bacteria . 
 
• We can‘t use this water for swimming pools because it doesn’t meet 
the requirements. The number of coliforms is too high, in fact, it is 
higher than 10.000. 
 
 
 

Good result Medium result Bad result 

0                                                 500                                            10000 



Thank you 

for your 

attention!!! 





Plan : 

-Supended solids 

- Principle/ Procedure 

- Calculation 

-Interpretation of results 

- Comparison 
 



Suspended solids include all insoluble material : 

-Minerals 
- Organic matter 
-Micro-organisms 
 

Suspended solids in water come from : 

-Natural sources 
- Communities and industrial waste water 
- Agricultural run off and atmospheric fallout  
material in suspension  



Principle :  

 

The sample is filtered using an ordinary filtration device. 
Afterwards the filter is dried in an oven, and the mass of 
the residue retained by the filter is measured with a 
precision balance. 

 



Procedure : 

- Measure the mass 

-Filter 1 liter of water sample 

-Dry the filter and its contents at 105°C 

- Measure the final mass of dried filter 

 

 To filter 

To measure the 
mass 



Calculation : 
 

Mass of suspended solids in mg/L : 

(mf-mi)x(1/Volume filtered) 

 

Before the filtration (mi) : 29,7610 g 

After the filtration (mf) : 29,7649 g 

Filtered volume: 1 liter 

 

 ( 29,7610 – 29,7649 ) x (1/1) = 0,0039 g/L 

                                                         = 3,9 mg/L 

 

 



Interpretation of results : 

 

 

 

Usual variation range : < 2-53 mg/L 

Detection limit : 2 mg/L 

Our results : 3,9 mg/L 

 

So the water of the Lahn is within the standards : 

 2 < 3,9 < 53 



Comparison : 

 

Lahn : 3,9 mg/L 

 
Rhone : 20 mg/L 

The Rhone in France has more suspended solids than the Lahn, maybe due to shipping 
on the Rhone and more rain in Germany in winter time. 





Rhône Lahn 

 Presentation by :  

 

 Brice 

 

 Dorian 

 

 Nadine  

 

 Yunus 

 

 Presentation by :  

 

 Jonas 

 

 Martin B. 

 

 Alan 

 

 Leslie  

 

 Rayane 

Determination of The Chemical Oxygen Uptake 
(COU) 



Structure 

 

 Principle of the COU 

 

 Hazardous Chemicals 

 

 Procedure 

 

 Titration 

 

 Evaluation  



Principle 

 The COU is the the amount of oxygen consumed by 
oxidising  samples 

 

 Potassium permanganate (KMnO4) 

 

 Calculation of equivalent amount of oxygen 

 

 The COU applies only to low-contaminated  above 
ground water or potable water 

 

 

 

 

 

 

 
 

 

 

 

http://www.google.de/imgres?q=schwefels%C3%A4ure+strukturformel&hl=fr&safe=vss&tbo=d&biw=1024&bih=587&tbm=isch&tbnid=8nyU5yAHJp9hAM:&imgrefurl=http://www2.chemie.uni-erlangen.de/projects/vsc/chemie-mediziner-neu/saeuren/ampholyte.html&docid=dMfZiDhe41R3RM&imgurl=http://www2.chemie.uni-erlangen.de/projects/vsc/chemie-mediziner-neu/saeuren/bilder/h2so4.gif&w=116&h=73&ei=Noe0UPi7M4OitAbJs4DgBA&zoom=1&iact=rc&dur=328&sig=103208017299581164991&page=1&tbnh=62&tbnw=99&start=0&ndsp=18&ved=1t:429,r:4,s:0,i:98&tx=71&ty=48


Hazardous Chemicals 

KMnO4 

EU  

classification               

R-Phrases                   R: 8-22-

50/53 

S-Phrases                   S: 2-60-61 

H2SO4 

EU  

classification               

R-Phrases                   R: 35 

S-Phrases                   S: 1/2-26-

30-45 

Oxalic acid C2H2O4 

EU  

classification               

R-Phrases                      R: 21/22 

S-Phrases                      S: 2-24/25 

   

http://de.wikipedia.org/wiki/Global_harmonisiertes_System_zur_Einstufung_und_Kennzeichnung_von_Chemikalien
http://de.wikipedia.org/wiki/Global_harmonisiertes_System_zur_Einstufung_und_Kennzeichnung_von_Chemikalien
http://de.wikipedia.org/wiki/Global_harmonisiertes_System_zur_Einstufung_und_Kennzeichnung_von_Chemikalien
http://de.wikipedia.org/wiki/Global_harmonisiertes_System_zur_Einstufung_und_Kennzeichnung_von_Chemikalien
http://de.wikipedia.org/wiki/Global_harmonisiertes_System_zur_Einstufung_und_Kennzeichnung_von_Chemikalien


Rhône Lahn 

 Potassium permanganate solution 

 

 Oxalic acid 

 

 Sulphuric acid  

 

 Consumption of potassium 
permanganate solution:  

 20,1mL 

 

 Consumption of watersample :  

 5,8 mL 

 

 

 Potassium permanganate solution 

 

 Oxalic acid 

 

 Sulphuric acid  

 

 Consumption of potassium 
permanganate solution:  

 22,13 

 

 Consumption of watersample :  

 18,7 mL 

 

Procedure 



Titration 

http://www.google.de/imgres?q=titration&num=10&hl=fr&safe=vss&tbo=d&biw=1170&bih=777&tbm=isch&tbnid=1_ZYhZil0lLEhM:&imgrefurl=http://www.mpcfaculty.net/mark_bishop/titration.htm&docid=xC_2PmiQmJXDFM&imgurl=http://www.mpcfaculty.net/mark_bishop/titration.gif&w=197&h=324&ei=OIGzUNe2IdTI0AW08IHAAw&zoom=1&iact=hc&vpx=762&vpy=389&dur=1906&hovh=259&hovw=157&tx=70&ty=190&sig=109251727322879708073&page=2&tbnh=146&tbnw=89&start=32&ndsp=37&ved=1t:429,r:13,s:32,i:230
http://de.wikipedia.org/w/index.php?title=Datei:GHS-pictogram-acid.svg&filetimestamp=20100708165354


Rhône Lahn 

 B(KMnO4)= 

 (a-b)· f · 316mg/V 

 

 

 B(KMnO4)= 

 [(20,1-5,8)· 0,9950· 316]:100 

 

 

 B(KMnO4)=44.96mg/L 

 B(KMnO4)= 

 (a-b)*f*316mg/V 

 

 

 B(KMnO4)= 

 [(22,13-18,7)·  0,5469·316]:100 

 

 

 B(KMnO4)=44.96mg/L 

 

Evaluation 



 
Determination of 

aerobic mesophilic flora of the 

water  from the Rhone and Lahn 



Structure 

   1. Principles 
 
2. Characteristics of PCA 
 
3. Procedure 
 
4. Interest of experiment 
  
5. Results of Rhone 
 
6. Results of Lahn 
 
7. Interpretation 



The investigation of the Rhone  



Principles 

 total number of germs of non-specific species 

 

 it shows how many microorganism colonies are 

formed 

 

 the number of microorganisms should increase as 

high as possible on this culture medium 



CHARACTERISTICS OF PLATE COUNT AGAR 

(PCA) 

 is a microbiological culture medium 

 

 used for common bacteria 

 

 no selective medium 



Procedure 

 serial dilution 

 

  spread 0.1 mL with a spreader 

  

  incubate at 30°C 

 

  count colonies 



Interest 

     
 aerobic mesophilic flora Total (FMAT) is an indicator 

of the degree of the pollution of the water used to 

assess the number of CFU (colony forming unit) in a 

product or on a surface 

 

 this is a general indicator of water cleanliness 

 



Interest of experiment: 

 here we determine the total flora in the water of the 

Rhone 

 

 the interest of this experiment is to give an idea 

of the overall bacterial load of the water of the 

Rhone ; is these excess of FMAT the consequence 

of pollution ? 

 



Calculation  

weighted average =    ∑n    
         1fa +0,1 fb 

 
∑n = sum of all colonies of the plates counted 
fa = number of plates of the lowest dilution 
    level used for calculation 
fb  = number of plates of the next higher 
    dilution level  
 
 



Calculation ( Rhone ) 

weighted average =      53 
                       ( 1x1 + 0,1x1) 

 
     = 48 x 10 

 
       = 480 CFU / mL 



The investigation of the Lahn 



Calculation ( Lahn ) 

weighted average =    230 
                    ( 1x1 + 0,1x1) 

 
      = 227 x 10  

           =   2270 CFU / mL 



Interpretation Rhone 
 

 

 

 the water of the Rhone can’t be used for bathing 

and feeding as the total mesophilic flora is too high 

 

 this water can only be used for watering 

 

 



Interpretation Lahn 

• is it allowed to swim in the Lahn? 
→ You can swim safely outside the locks 
 
• Lahn water should not be used to drink 
 
• this water can only be used for watering 
 
 



Confrontation 

 
Rhone 

 
Lahn 

2650 CFU / mL 2270 CFU / mL 
 
 
 

In Germany it is much colder than in France and this is 
the reason of the low concentration of bacteria. 



Sources 

     • Results of experiment 

• www.wikipedia.de 

 • www.google/bilder.de 

 

http://www.wikipedia.de/


Thank`s for your attention  



Nitrite 



 How the determination works 

 Azo dyes 

 What is the effect of nitrite in water? 

 

Structure 



  H2SO4 instead of 
CH3COOH 

 HNO2 unstable 

 +Naphtylamine 

 Azo-group 

 

Photometric Determination of 
Nitrite 



 General formula  

 R1-N = N-R2 

 R1 and R2 are aromatic 

 Strongest dyes 

 

 

 pH 4,4 - 6,2 of solution 

 It’s between pink and 
red 

Azo group 

Methyl red 

Azo dye colour 



 Nitrite is harmful because  it can seep into ground 

 water. 

  Nitrite can cause effects on humans or animals 
concerning methemoglobin. 

  Nitrite prevents fish from absorbing oxygen and 
therefore they will die because of choking. 

 The river changes ammonium into nitrite and 
nitrate which are the reasons for pollutions. 

 

  

Nitrite in the water 



Sources of nitrite 
pollutions 

 The main sources are: 

•agricultural chemical fertilizer 

•manure 

•sanitary waste 

•decaying plants and animals.  

 

They get into surface water and ground water 
by rainwater or snowmelt. This is most  
important in spring and fall. 



Titre du graphique
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Results of the Rhône 



Results of the Lahn 

 

 



Nitrite values: 

comparison between 

Rhône and Lahn 

- 
Rhône contains 

0,042 mg/L of NO2
- 



SIGNIFICANCE  

OF PHOSPHATE 



 What is phosphate 

 Occurrence and mining 

 Usage 

 Causes of pollution  

 Impact on the environment   

 Eutrophication 

 How does the test work  

 Results 

 Sources 

STRUCTURE 



 Phosphate, an inorganic 
chemical, is the salt of 
phosphoric acid.  

 In organic chemistry, a 
phosphate, or 
organophosphate, is an 
ester of phosphoric acid.  

 Organic phosphates are 
important in biochemistry 
and biogeochemistry or 
ecology.  

 Inorganic phosphates are 
mined  for agricultural 
and industrial  use 

 

WHAT IS PHOSPHATE 



 In nature phosphate exists in plants and animals 
taken in from mineral and organic fertilizers 

 Cities and industries contribute phosphate in 
waste water plants 

 Therefore phosphate is found in surface water 
and groundwater 

 



fertilizer  

Large quantitives of phosphate are used as 

fertilizer 

detergent additive  

phosphate is a softening agent 

Food additive 

 In sausages as preservative  

USAGE 



 Phosphates released into 

the environment are 

derived from  

 -agricultural sources  

 e.g. fertilizers  

 - Industrial and human 

waste   e.g. detergents 

 Phosphates are the main 

reason in France for 

eutrophication.  

 

CAUSES OF POLLUTION 



Phosphate govern the rate of growth of 

organisms 

Particulary plants use the phosphat to 

grow up, so the oxygen conumption rise 

up 

Decrease the oxygen concentration 

under 1 mg\L, anerobic bacteria starts 

with the production of phosphat 

 

IMPACT ON THE ENVIRONMENT 



Result: species shifting, inhabitated water  



Phosphat ions react with ammonium 

molybdate 

 

To form a blue color complex 
maximum absorption: 720 nm 

 

It can be determinated photometrically 

  

 

HOW DOES THE TEST WORK 



Result: 

There was a mistake in standard solutions, so we 

can`t determinated it photometrically  

 

Quicktest result:  

0 –0,2 mg\L 

 

RESULTS 



 Rhone 

└> 
spectrophotometrical 

 no result 

 

└> quick-test 

 0 – 0,2 mg/L   

Lahn 

└> 
spectrophotometrical 

0,2-0,3 mg/L 

 

└> quick-test 

0,2 – 0,3 mg/L 

COMPARING OF THE VALUES 



 Concentration of PO
4

3- in the is Lahn higer, than in the 

Rhone 

 In Avignon they had a problem with the results,  

 because of dif ferent measuring methods and the seasons  

 

 

SUMMARY 



http://en.wikipedia.org/wiki/Phosphate  

  26.11.12 ;  09.30h 

http://en.wikipedia.org/wiki/Eutrophication  

  26.11.12 ;  10. 17h 

http://www.chemgapedia.de/vsengine/vlu/vsc/de/ch/6/ac/ver
suche/anionen/_vlu/phosphat.vlu/Page/vsc/de/ch/6/ac/vers
uche/anionen/phosphat/nachweis.vscml.html  

  26.11.12 ; 14. 37 h 

 

 

SOURCES 

http://en.wikipedia.org/wiki/Phosphate
http://en.wikipedia.org/wiki/Eutrophication
http://www.chemgapedia.de/vsengine/vlu/vsc/de/ch/6/ac/versuche/anionen/_vlu/phosphat.vlu/Page/vsc/de/ch/6/ac/versuche/anionen/phosphat/nachweis.vscml.html
http://www.chemgapedia.de/vsengine/vlu/vsc/de/ch/6/ac/versuche/anionen/_vlu/phosphat.vlu/Page/vsc/de/ch/6/ac/versuche/anionen/phosphat/nachweis.vscml.html
http://www.chemgapedia.de/vsengine/vlu/vsc/de/ch/6/ac/versuche/anionen/_vlu/phosphat.vlu/Page/vsc/de/ch/6/ac/versuche/anionen/phosphat/nachweis.vscml.html


Senckenberg Museum 

 
The Museum of Nature in Frankfurt am Main 



The Prehistory 



I. Dinosaurs and mammoths 



II. Marine reptiles and prehistoric fishes 



III. Rocks / minerals and fossils 



Natural Science 



I. Mammals 



II. Birds 



III. Amphibians, reptiles and fishes 



IV. Insects, spiders and crabs 



VI. Anatomy 



The END 

By Gaetan and Ludivine   

 

 


