Chloride (Cl-) of Water, Wastewater and Saturated Paste Extract

Titration with Silver Nitrate (Mohr Argentometric method)

Equipment

· 25, 50, or 125-mL Erlenmeyer flasks

· 100 and 1-L volumetric flasks

· wash bottle

· 500-mL filter flasks

· buret

· colored tape

· Rainin automatic pipette

· filter and extraction system

· 0.2( Gelman membrane paper

· 50-mL plastic storage tubes

· triple distilled water (TDW) system

· disk, computer and spreadsheet software

· weighing balance

Reagents


0.02 N NaCl (sodium chloride for standardizing AgNO3) - Weigh exactly 1.1690 gram of oven-dried overnight NaCl (sodium chloride).  Dissolve and make to volume with triple distilled water (TDW).  Use a known aliquot of NaCl solution and place into an Erlenmeyer flask.  Add 6 drops potassium chromate indicator and titrate with AgNO3 to the reddish-brown endpoint.  Plug known data into the following equation, mL (N) = mL (N), and figure the normality of the AgNO3.


0.02 N AgNO3 (silver nitrate) -  Weigh 3.4 gram AgNO3 (silver nitrate) into a 1000-mL volumetric, dissolve and make to volume with TDW.   Standardize as described in above 0.02 N NaCl reagent section.    


1N AgNO3  -  Weigh 4.5 gram AgNO3 , dissolve, and make to 100-mL volumetrically with TDW.  Use this to prepare 5% K2CrO4 indicator. 

  
5% K2CrO4 (potassium chromate) -  Dissolve 5 gram K2CrO4 in 50-mL TDW.  Add 1 N AgNO3 dropwise until the first permanent red precipitate is produced, usually 2 drops.  Filter solution and dilute to 100 mL volumetrically. 


Chloride standard solution (1000 mg/L as Cl- ) - Weigh 0.824 gram oven dried NaCl and dilute to 500 mL volumetrically with TDW.


Check standards for chloride titration  - Use the 1000 mg/L chloride standard to make check standards 25, 50, 100, 200 mg/L.  Use chart below for amounts to pipette and make to 100 mL volumetrically with TDW.
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Comments


In the chloride procedure using silver nitrate as the titrant and potassium chromate as the indicator, silver nitrate first reacts selectively with the chloride present in the sample to produce insoluble white silver chloride.  After all the chloride has been precipitated, the silver nitrate reacts with the potassium chromate to form an orange-colored silver chromate precipitate, making the end point of the titration.  This color change is easily recognized and serves as the end point of the titration.  The end point is sharper if the titration is done under a yellow light.  


Difficulty is encountered if the solutions are highly colored, as may happen with extracts from sodic soils.  These can be titrated potentiometrically, using an Ag-AgCl half-cell.


Soils that are very alkaline or may contain high amounts of chloride from the introduction of a tracer, may require diluting or change in aliquot to give reproducible data.  At least two replicate titrations should be made on all samples and on check standards.
Procedure

1.
To prepare water, wastewater, or extracts from saturated paste for titration vacuum filter ~50 mL of the solution through a 0.45-(m filter fitted in a vacuum holder.   Place a labeled 50-mL plastic tube inside a 500-mL filter flask so extract goes directly into the tube. Use small increments of extract to expedite filtering and avoid clogging.  Solutions containing lots of sediment may require more than one membrane filter.

2.
A 100 mL titration sample should be used on water samples that contain less than 100 mg/L Cl -, a 50 mL sample for over 100 mg/L Cl - and 25 mL sample for over 200 mg/L Cl -.  If the concentration is unknown or a saturated paste extract, pipette 10 mL or less water sample into a 25 or 50-mL Erlenmeyer flask.  If titration requires more AgNO3, transfer water solution to a 125-mL Erlenmeyer flask.

3.
Add  5 drops K2CrO4 (potassium chromate) indicator to the solution.

4.
While stirring titrate solution using a 0.02 mL increment buret with standardized 0.02 N AgNO3 to a reddish-brown end point or the first end point that is a definite and permanent color change.  Check procedure and reagents by titrating a couple of check standards. 

5.
Titrate a 10 mL TDW blank or a TDW blank the size of titration used above as described in step

4.          The titration blank correction varies with the volume of the sample at the end point, so be very careful to record the mL used in the titration.  To reduce the error in titration run at least 10 different blank titrations to obtain an average number.
6.
If enough water solution has been obtained, run duplicate or triplicate titrations to minimize titration errors.

7.
Record the mL of silver nitrate used to the nearest 0.01.

8.
Calculate the mg/L of chloride (Cl-) in water and wastewater to the nearest hundredth place.  If the saturated paste extract was used report Cl- in meq/L and/or meq/100g.  Use the calculations below to acquire the correct number.
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Calculations

for water and wastewater:

meq/L of Cl -  = [mL AgNO3 - mL AgNO3 for blank] x [N AgNO3] x [1000/mL in aliquot]


meq/L of Cl -  =  [mL AgNO3 - mL AgNO3 for blank] x [0.02 N AgNO3] x [1000/10 mL]
ppm  =  mg/1000 mL  =  mg/L  =  (g/mL
mg/L Cl -   =   meq/L x 35.5 mg/meq

for saturated extracts: 

N  =  [geq/1000mL] x [1000 meq/geq]  =  meq/mL

Cl -   meq/1000g  =  [(mL AgNO3 - mL AgNO3 in blank)/mL in aliquot] x  [N AgNO3] x [mL 

        extract/g soil] x 1000
