
Applications Log # 707Potentiometric Titration Application Notes

Sample 
Volume/Weight 

1.3 g

Constant Increment 0.200 mL

Max Titrant Volume 8.0 mL

Timed or Stability 
Readings 

10 second(s) timed

Prestir 1 minute

Reaction Ratio 1

Molecular weight 78.04

Number of Endpoints 1

Desired Units ppm-w

Predose 2 mL

Additional 
Parameters 

To convert result from ppm-w  to  g/L using the 
specific gravity, divide the answer in ppm-w by 
1000 and multiply by specific gravity.

Species Measured Sulfide

Sample Black liquor, unoxidized

Market Paper and Pulp

 Typical Concentration 21900 ppm-w

Sample Size 1.3 - 1.5 g

Sample Prep Accurately weigh about 1.3 g of sample into a titration beaker. Add 100 mL of antioxidant. Stir for 1 minute 
with a stirrer connected to 950 meter.

Solutions 0.1 M cadmium nitrate (titrant); sodium sulfite antioxidant buffer solution (Ricca Chemical Cat. No. 7825); 
Filling solutions Orion 900002 and 900003.

Electrode 9616BNWP Ag/S combination or 
9416BN  Ag/S half-cell and 900200 D/J 
ref. electrodes

Technique First Derivative

# of Trials 4 Mean 22600 ppm-w %CV 5.5% Analysis Time 15 minute(s)

Comments If result in g/L unit desired, determine specific gravity of the sample. If the electrode response becomes sluggish 
or erratic, perform maintenance as described in electrode manual.

Statistics

Note that different samples can have different predose and maximum titrant volume depending the sample 
concentration. These parameters may need to be adjusted accordingly.

Method Parameters

Overview The concentration of sulfide in unoxidized black liquor is determined using the first derivative titration technique 
on the ORION 950 Titrator with the Orion 9616BNWP Silver/Sulfide Combination electrode or the Orion 9416BN 
Silver/Sulfide Half-Cell and the Orion 900200 Double Junction Reference electrodes. Standardized cadmium 
nitrate solution is used as the titrant.

Solutions 
preparation:

To prepare 0.1 M cadmium nitrate solution, dissolve 30.86 g of cadmium nitrate in 1 L volumetric flask with DI 
water or buy a standardized solution.

Titrant 
standardization:

Titrate 3 mL of 0.1M EDTA-4Na  std solution diluted with DI using cadmium electrode. Before titration, adjust 
pH to 10 with ammonium hydroxide. Use technique 11, set the reaction ratio to 1. Alternately, use manual 
titration with Eriochrome black T.
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