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Overview

The P3211 and 3311 Refillable pH Combination Electrodes
measure pH in aqueous solutions. The refillable reference
electrode helps to prolong the service life of the electrode.
They are used with the 3200P pH Meter or similar meters.

P3211 Consists of pH-sensing electrode and reference
electrode.

P3311 Consists of pH-sensing electrode and reference
electrode, and temperature-sensing probe.

m Use this electrode according to the operating manual to
avoid personal injury.

m The electrode solution can cause chemical burns or

illness if it is taken orally or contacted by human skin.
Use protective clothing or gloves to avoid contact. In
case of contact, rinse contacted area with tap water or
deionized water thoroughly.

The electrode body material is glass. Handle with care to
avoid damage to the instrument.
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Table 1 P3211 and P3311 pH Combination Electrode

specifications

Specification P3211 P3311
pH range Oto14 0to14
Zero potential 7.00£05 7.00+£05
Temperature range 0to80°C 0to 60°C
Temperature accuracy Fo5°C
Probe impedance <300 Mohm <300 Mohm
Reference type Ag/AgCl Ag/AgCl
Body material Glass Glass
Liquid junction material Ceramics Ceramics
Reference solution 3 mol/L KCI 3 mol/L KCI

containing AgCl containing AgCl
Cable connector BNC BNC + miniDIN
Probe diameter 12 mm 12 mm
Probe length 120 mm 120 mm
Cable length 1000 mm 1000 mm

P3211 and P3311 pH Combination Electrodes



electrode cap

i it o llie

connector

referen
solution
11l ing hole

plug
electrode

|

ceramic liquid
junction
measuring tip

7

sensitivel gllass K
bulb ';>
ciapllifion storoge/mmmm
battle

storage bottle

storage solution

Figure 1 P3211 Combination Electrode assembly

P3211 and P3311 pH Combination Electrodes



It

cable J \
electrode I”

cap
__filling hole

reference

solut i““‘"/v I %\

filling hole
plug

ceramic liquid

junction

measuring tip

sensitive glass
bulb

BNC |
| connector

miniDIN4

connector

cap for
storage bottle

storage | |

bottle ™.
storage i
solution "o

Figure 2 P3311 Combination Electrode assembly

P3211 and P3311 pH Combination Electrodes



Operation

Preparing the electrode

1 Remove the electrode from the storage bottle. Keep the bot-
tle and cap for future use.

2 Rinse the measuring tip with distilled or deionized water.
With the measuring tip downward, swing the electrode sev-
eral times to eliminate air bubbles near the sensitive bulb.

3 Unplug the filling hole.

Measurement

1 Connect the electrode to the meter.

2 P3211 only. Enter the temperature of the calibrating
solution.

3 Place the measuring tip in the calibrating solutions, begin-
ning with the most dilute. Calibrate as described in the
meter manual.

4 After calibration, place the electrode in the sample solu-
tions. When the readings become stable, record the meter
readings.

5 After measurement, rinse the measuring tip with distilled or
deionized water. Place the electrode in the storage bottle
and finger tighten the cap. To protect the measuring tip,
keep 5 to 10 mm between the tip and the bottom of the
bottle.

Operating hints

» The main material of the measuring tip is glass. Ensure that
the sample solution will not damage the measuring tip
before measurement. Do not immerse the measuring tip in
any material containing sand or solid.

+ During measurement, keep the level of the reference filling
solution higher than the sample solution.

+ Keep the calibration solution and sample solution flowing at
a uniform speed around the electrode or the accuracy may
be severely impacted.
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« Itis normal for a small amount of reference filling solution
to leak through the reference junction during electrode use.
The reference filling solution contains silver ions and is not
suitable for samples that contain protein. The silver ion will
precipitate near the liquid junction and damage the elec-
trode.

« White powder or crystals that collect on the electrode dur-
ing measurement or transportation do not affect the perfor-
mance of the electrode. Rinse the residue with tap or
deionized water.

» Do not soak the electrode in sample solution for a long time.
After measurement, rinse the electrode carefully.

« The reading of a solution is affected by its temperature. The
pH reading done with a sample solution at 10 °C will be dif-
ferent than a reading with the sample temperature to 25 °C.

« For acidic sample solutions, use pH 4.00 and pH 7.00 stan-
dards for calibration. For alkaline sample solutions, use
pH 7.00 and pH 10.01 standards.

« Do not apply force to the electrode cap, the cable, or the
cable interface.

» Keep the cable interface dry.

Maintenance

Exchange of the Reference filling solution

1 Siphon the electrode reference filling solution and add fresh
solution (5190-0545) through the filling hole until the level is
5 mm below the filling hole.

2 Repeat this procedure several times.

Cleaning of inorganics

Soak the measuring tip in 0.1 mol/L HCI or EDTA solution for
15 minutes.

Cleaning of organics

Soak the measuring tip in absolute alcohol or organic solvent
that can dissolve the material for 15 minutes.
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Cleaning of grease

Soak the measuring tip in warm weakly alkaline detergent for
15 minutes.

Cleaning of protein precipitation

Soak the measuring tip in 0.1 mol/L HCI solution that contains
1% pepsin for 15 minutes.

Electrode restoration

m HF is lethal. Refer to the HF material safety data sheet
before using it.

1 Soak the sensitive membrane in 4% HF solution for
3to 5 seconds.

2 Rinse in 0.1 mol/L HCI for 10 seconds.
3 Rinse with distilled or deionized water.

4 After cleaning the electrode, exchange the reference filling
solution and soak the measuring tip in reference filling solu-
tion for two hours.

Troubleshooting

Meters

Refer to the meter operating manual. Check all related parts,
such as the electrode, calibration solution and samples.

Electrode
1 Connect the electrode to the meter. Set the meter to display
mV.
2 Place the electrode in pH 4.01 buffer.

3 Record the mV reading in pH 4.01 buffer when the reading
becomes stable.

4 Rinse the electrode with distilled or deionized water and
place the electrode in pH 10.01 buffer.
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5 Record the mV reading in pH 10.01 buffer when the reading
becomes stable.

6 If the difference between these two mV readings is in the
range of 326 to 366 mV, the electrode is performing properly.
If not, clean the electrode. Then repeat the measurements.

7 If the readings are not stable, exchange the reference
solution. Repeat this action a few times and repeat the mea-
surements.

Accuracy

1 Choose any two calibration solutions to calibrate the
electrode.

2 Use the calibrated electrode to measure the pH of another
calibration solution.

3 Compare the theoretical and measured values. Check if the
measuring accuracy of the electrode is satisfactory.

Sample

+ The electrode is only suitable for measuring the pH value of
conventional solutions. When measuring the pH of solu-
tions with low conductivity, high viscosity, or nonaqueous
reagents, the response time of the electrode may be pro-
longed or the measurement accuracy may be affected.

+ Use effective calibration solution. Make sure the distilled or
deionized water used to prepare the solution meets all
requirements. Make sure the calibration solution is not con-
taminated or beyond its shelf life.

For any other problems during electrode use, contact your
Agilent Technologies customer service representative.

Storage

Place the electrode and storage bottle in the packing box and
store it at ambient temperature in a dry location.
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