SURFACTANT ELECTRODE
QUICK START INSTRUCTIONS

Required Equipment & Solution
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

A Titrator or Ion Meter.
Deionized or distilled water for standard and titrant preparation.
Pipet for preparing standards and samples.
Surfactant Electrode (supplied in electrode box).
Reference Filling Solution, 4MKCl, (30ml supplied in electrode box).
Titrant for the titration of anionic surfactants, 0.05M Hyamine 1622.
Titrant for the titration of cationic surfactants, 0.01M Sodium Lauryl Sulfate.
Sample Additive is diluted Triton X-100 to keep electrodes clean when added to all samples. To prepare,
add 1 ml of reagent-grade Triton X-100 to a one liter volumetric flask about half full of distilled water. Cap
the flask and invert several times to mix the solution.
pH Adjuster Solutions for adjusting the pH of both anionic and cationic surfactants (0.1M HCl) and
polyacrylates (0.1M NaOH).
Electrode Rinse Solutions consisting of about 50 ml 0.1M HCl diluted to 1000 ml for acidic rinse (anionic
or cationic surfactant analysis) and 50 ml 0.1M NaOH diluted to 1000 ml for alkaline rinse (polyacrylate
analysis).

Reference Filling
Solution
125 ml / 4MKCl

Tirtant for Anionic
Surfactants
125 ml / 0.05m Hyamine
1622

Tirtant for Cationic
Surfactants
125 ml / 0.01m Sodium
Lauryl Sulfate (SLS)

R001013

SURAS01

SURAS02

Electrode Preparation

Remove the black shipping cap from the bottom of the electrode and remove the rubber insert covering the filling hole of
the reference chamber. Fill the electrode with the reference filling solution. Gently shake the electrode downward in the same
manner as a clinical thermometer to remove any air bubbles which might be trapped behind the surfactant membrane. Prior
to first usage, or after long term storage, immerse the electrode in deionized water for thirty minutes.

Measuring Hints
1.
		
2.
		
3.
		
4.
		
5.
		
6.
		
7.
		

The sensing membrane is normally subject to water uptake and might appear milky or white. This has no
effect on performance.
Constant, but not violent, stirring is necessary for accurate measurement. Slow stirring is recommended to
avoid foaming.
Check the electrode for air bubbles adhering to the membrane surface after immersion in solution. Agitate
the electrode gently to remove any air bubbles.
A slow or sluggish electrode response may indicate surface contamination of the electrode membrane.
Soak the electrode tip in deionized water for about five minutes to clean the membrane.
To help keep the electrode clean and working properly, add sample additive, diluted Triton X-100, to all
samples. For every 50 ml of sample, use 1 ml of sample additive.
Samples should be diluted to help preserve electrode life, help avoid foaming during the titration, and help
improve long term results.
Anionic surfactants, as well as sulfated and sulfonated surfactants, may be titrated with Hyamine 1622.
Adjustment to pH 2.5-4.5 should be done by addition of 0.01M HCl.
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8.
9.
		
10.
11.
		
		
		

Polyacrylates should be adjusted to pH 10-11 with 0.1M NaOH before analysis.
Cationic surfactants should be titrated with an anionic reagent, such as Sodium Lauryl Sulfate, after 		
acidification to pH 3 with 0.01M HCl.
All samples and standards must be aqueous. They must not contain organic solvents.
As ion selective electrodes are used or stored for long periods, they will experience some deterioration
in performance and slope errors will increase. By using the meter’s calibration controls this error can be
corrected. If an electrode is able to be calibrated and is stable and responsive, it is still a functional
electrode and may be used in service even though it no longer meets “new” electrode specifications.

Sample Analysis by Manual Titration
(For an Automatic Titrator, follow the Titrator manual recommendations and settings)
The surfactant electrode is used as an endpoint indicator during titration. An example of the titration procedure is illustrated
using the analysis of an anionic surfactant as an example.
1.
2.
3.

4.

Connect the electrode to the meter.
Using the acid rinse solution, rinse the surfactant electrode and blot dry with a soft, lint-free tissue before the
titration.
Using a pipet, add 50 ml of the unknown sample to a 150-ml beaker. Add 3 ml of 0.01M HCl and 1 ml of the
sample additive, diluted Triton X-100. Place the beaker on a magnetic stirrer, and start stirring at a constant,
but moderate, rate. Lower the electrode into the solution so that the tip is completely covered and wait until
the mV reading is stable, drift is +1 to 2 mV/minute, before adding any titrant.
Add 0.05M Hyamine 1622 titrant to a 10-ml buret until filled. Once mV stability has been reached, add the titrant
in 0.5-1.0 ml increments at the beginning of the titration, and in increments of 0.1-0.25 ml in the region of the
endpoint. The endpoint is at that volume of titrant where the potential changes dramatically with the slightest
addition of titrant. The electrode potential should be recorded after each addition of titrant. Continue titrating
until 1 or 2 ml past the endpoint. On standard coordinate graph paper, plot milliliters of titrant added versus
mV reading. The endpoint is the point of greatest inflection. Calculate the unknown surfactant concentration:

Cunknown =
where:

Ctitrant x Vtitrant

Vunknown
Cunknown = concentration of the unknown
Ctitrant = concentration of the titrant
Vtitrant = volume of the titrant in milliliters
Vunknown = volume of the unknown in milliliters

Depending on the sample concentration and on the method used, this basic procedure may need to be modified.

Electrode Response

The time for the analysis may vary, depending on the sample, the titrant, the method, and the equipment used.

Temperature

The surfactant electrode should be used in the operating range of 0 - 40°C.

Reproducibility

The reproducibility of the surfactant electrode will depend heavily on laboratory practices of the technician.

pH Effects

The surfactant electrode has an operating pH range of 2-12. Use at pH values outside this range can adversely affect the
membrane. For anionic, sulfated and sulfonated surfactants, the analysis should take place at a pH between 2.5 and 4.5.
For other samples, the pH range may need to be adjusted. Polyacrylates require adjustment to pH 10, for example.

Interferences

Interferences may be caused by any organic anion or cation which chemically resembles the species of interest.

Cleaning, Reconditioning, and Storage
To recondition an electrode when the response has become noisy, sluggish, or irreproducible, soak in slightly acidic (or
alkaline) deionized water for one hour.
The Surfactant Electrode may be stored in deionized water for short periods of time. For storage longer than 2 weeks,
rinse and dry the membrane and cover the tip with the protective cap shipped with the electrode. The reference portion of
the combination electrode should be drained of filling solution and the rubber insert should be placed over the filling hole.
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Electrode Life

The surfactant electrode should last six months in normal laboratory use. Continuous titrations on an automatic sample
changer might shorten operational lifetime to several months. In time, the response time will lengthen and the titration
endpoint breaks will not be as sharp. At this point, titration is impossible and electrode replacement is required.
TROUBLESHOOTING HINTS

No endpoint found

- Sample is too dilute or ..............................Make adjustments
The titrant is too concentrated
- Sample is too concentrated or .................Make adjustments
The titrant is too dilute
- Electrode exposed to interferences .........Soak electrode in deionozed water for 5 minutes and repeat titration
- Incorrect pH .............................................Adjust to pH 3-10 with NaOH or HCl
- Defective electrode ..................................Change to new electrode

Out of Range Reading

- Defective meter .......................................Check meter with shorting straps (see meter instruction manual)
- Reference chamber not filled ...................Fill reference chamber to level just below the fill hole
- Air bubbles on membrane ........................Remove bubble by re-dipping electrode
- Defective electrode ..................................Change to new electrode

Noisy or Unstable Readings (readings randomly changing)

- Defective meter .......................................Check meter with shorting straps (see meter instruction manual)
- Air bubbles on membrane ................. Remove bubble by re-dipping electrode
- Meter or stirrer not grounded ....................Ground meter or stirrer
- Electrode exposed to interferences .........Soak electrode in deionized water for 5 minutes and repeat titration
- Defective electrode.................................Change to new electrode

SPECIFICATIONS
- Sample minimum concentration
which can be titrated.......................... 10 ppm
- Sample maximum concentration
which can be titrated.......................... 1000 ppm
- pH Range ...........................................2 - 12
- Interferences....................................... Other Surfactants

* For the complete Instruction Manual, visit http://www.VanLondon.com
Custom designs are available upon request please contact our Customer
Service department at info@VanLondon.com
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