COMBINATION pH ELECTRODE

 ERH-11S

USER’S MANUAL 

USAGE AND PROPERTIES

Combination glass body electrode type ERH-11S is designed for laboratory pH measurements in so called “difficult samples”, where using standard pH electrodes is limited. This are samples:
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with low ion concentration, like distilled water, boiler water, surface and ground water, mixtures of organic solvents with water, alcohol,

· water emulsions with more than 5% water contents, like oil emulsions in water, paints diluted with water,

· food products like: milk, cream, butter, beer, fruit and vegetable juices and mashes, solutions with proteins, jams, cheese, 

· cosmetics like: cream, lotions, fluid soaps, gels, shampoos, teeth paste,

· colloidal solutions, detergents

· solutions with high salt contents like: galvanic baths, see water etc,

· sticky substances like glues, honey, gels,

· heavily contaminated solutions lie: industrial or agricultural sewage,

· soil samples, silt

Because of the increased usage of the electrolyte this electrode can’t be used in continuous measurements.

REMARKS ON THE ELECTRODE CONSTRUCTION

The construction of theERH-11S electrode is showed on the picture 1. The combination electrode contains two electrodes: measuring and reference which are joined in one body. The reference electrode has constant potential and the potential of the measuring electrode is compared with it. The difference depends on the measured solution and the values are counted to pH. The measuring element is the ion sensing glass membrane with round bulb shape, reacting to ions concentration changes. 

The reference electrolyte is 3M KCl (224 g KCl/l) solution. To limit the outflow of the electrolyte it was prepared with some addition of substance which increases the viscosity. When the level of the electrolyte falls below ½ o the electrode it is necessary to refill it, what can be done with standard KCl solution with given above saturation. 
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Pic. 1

The contact between the reference electrolyte and the measured sample is done by an electrolytic junction, which is made of special movable glass cut. This kind of junction enables stabile outflow of the reference electrolyte and it’s correct contact with the measured sample. Thanks this solution this electrode may be used in samples with low electric conductivity.
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In comparison with standard ceramic junctions used in conventional electrodes the glass cut junction is easy to clean and practically never gets clogged. 

In the upper part of the electrode body there is electrolyte inlet for refilling or replacing the electrolyte. The inlet is not prepared for continuous refilling (ex. On line use). The electrode body is made of glass, thanks this it is resistant to aggressive solutions and solvents.

USING THE ELECTRODE

This electrode has many advantages, but to use them properly one should act according to the points given below:

1. The ion selective membrane should be wetted before  the measurements. In other case the result may slowly change (flowing) and the membrane sensitivity may be lower.

2. Before the measurements the sample and measured solutions should be brought to this same temperature. It is advised to use 2 sample solutions.

3. If during the measurements the temperature is changing it is advised to use the temperature sensor and meter with automatic temperature compensation.

4. The pH buffer solutions should be chosen this way that the measured values will be between their values.

5. The internal electrolyte may flow out of the electrode, that's why the electrolyte level should always be higher than the level of the measured solution. Thanks the electrolyte outflow the results are more stable, the reaction time is faster and the junction and half cell can’t be contaminated by the measured solution. 

6. During the measurements the cork from the electrolyte inlet should be removed. 

7. If some sediments of difficult to remove materials, like paints, will occur on the membrane they should be removed with right kind of solvent. After cleaning with solvent the electrode should be put into water or  4 pH buffer solution. The junction may be cleaned by moving up the glass cut.

8. The electrode can’t be used in solutions with fluoride-hydrogen acid.
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9. Measuring in emulsions may cause worsening the repeatability of the measurements. To make them better it is recommended to immerse the electrode always on this same depth and for this same time.

10. Between the series of measurements in water-oil emulsions or water-organic solutions the electrode should be washed in distilled water. After the measurements the electrode should be out to distilled water or 4 pH buffer solution. 

11. During measurements in water with low hydrogen ions content it is advised to use a 3,0M KCl reference solution without any additions. 

12. If the measurements are done in suspensions a magnetic stirrer should be used. 

13. During using and  preparing the electrode one should not touch the membrane.

PREPARING THE ELECTRODE FOR MEASUREMENTS

1. After taking the electrode out of the box it is necessary to check weather it isn’t mechanically damaged. Take off the glass cut holder and wash the electrode in distilled water. This makes moving the glass cut easier.

2. Wet with the reference electrolyte the polished part of body by moving up the glass cut and waiting till some drops of the electrolyte will flow out. By gentle moving round of the cut spread the electrolyte on the whole polished part. Than move the cut back lightly pressing downward the body. During this action the electrolyte inlet should be closed and the whole operation should be done gently or the whole electrolyte will flow out. 

3. After wetting the junction check the electrolyte level and if necessary refill it. As the electrolyte one may use the 3M (224 g/l) solution.

4. When starting using new electrode it is advised before the measurements to put it into distilled water or pH 4 or pH 7 buffer solution.

CALIBRATION

The electrode parameters are changing in time. The efficiency is changing and in some cases the electrolyte in the reference electrode may get contaminated by the measured solutions what in effect causes drift of the 0 point (the potential of the reference electrode changes). 
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To avoid errors caused by the above mentioned reasons it is necessary to calibrate the electrode with the pH-meter with use of the buffer solutions. The calibration should be done before the first measurements with use of new electrode and periodically, the time depends on the number of measurements made and required accuracy. If the electrode immersed in the buffer or standard solution gives results which differ from the value of standard and the error is larger than the one acceptable by the user, the calibration should be done. The way of calibrating depends on the kind of pH-meter and is described in it’s manual. 

MEASUREMENT

Before the measurement it is necessary to connect he earlier calibrated electrode to the pH-meter which was used for calibration and prepare it to work according to it’s manual. Take out the cork from the electrolyte inlet. To start the measurement it is necessary to immerse the electrode in the measured solution so deep that the junction is under the level of solution and the electrolyte inside the electrode above this level. If the measurement is done in a vessel one can’t touch the walls and bottom with the electrode and can’t hold the wire, the best way is to use a stand. 

After the measurements put the cork in the electrolyte inlet, wash the electrode in distilled water, for short time storing distilled water or 4,0 pH or 7,0 pH buffer solution may be used. 
MAINTENANCE OF THE ELECTRODE

After long using of the electrode it’s reacting may be worsened what can be observed as longer stabilisation time or lowering the sensitivity. To regenerate the membrane it is advised to put it in 1% NH4HF2 solution for 10 minutes. Next accurately wash the electrode with water and put it into 4,0 pH solution for next 12 hours.

The regeneration can’t be done too often, because it may cause in destroying the membrane.

When using the electrode the reference electrolyte may get contaminated, what requires it replacing with new one. To remove the old one it is necessary to take out the cork from the inlet and move up the glass cut. Before pouring in the new electrolyte it is necessary to wash the inside wit a portion of new electrolyte. Than it is necessary to move down the cut and refill the electrode with new electrolyte and close the inlet. 
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STORING THE ELECTRODE

If the electrode is used daily it should be stored in distilled water or 4.00 pH solution.

If the electrode is not used daily, but the breaks are not very long (few days) it should be stored in 3M KCl solution. Before the work it should be put into distilled water for a while. 

In case of long breaks the electrode may b stored in the box.

TECHNICAL DATA

Measuring Range

0 ÷ 14 pH

Temperature range

0 ÷ 80 °C

Reference half cell

Ag/AgCl

Reference solution

3M KCl + AgCl

Junction type

glass cut

Membrane shape

round

Electrode sensitivity

>95% theoretical

Membrane resistance

100 ÷ 200 M(
Junction resistance

<5K(
Zero point


0  ±30 mV

Body material

glass

Junction material

glass

Body length

120 mm  ±5mm

Body diameter

12 mm   ±0,5mm

Minimal immersing

30 mm

Maximal immersing

105 mm

Cable length

aprox. 1 m

Connector


BNC-50
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