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EXPERIMENT
14

pH determination of
liquids and dispersed
systems



To determine the pH of the different pharmaceutical

liquids and dispersed systems. 

OBJECTIVE
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Discussion
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A pH meter is a device
used for potentiometric
pH measurements. 
It is an electronic
instrument measuring
the pH (acidity or
alkalinity) of a liquid. 
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The pH probe
measures the pH as the
activity of hydrogen
cations surrounding a
thin-walled glass bulb
at its tip. 
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The circuit of a simple pH meter
usually consists of operational
amplifiers in an inverting
configuration, with a total
voltage gain of about -17. 
The inverting amplifier converts
the small voltage produced by
the probe (+0.059 volt/pH) into
pH units, which are then offset
by seven volts to give a reading
on the pH scale. 
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For more precise
measurements, a three
buffer solution calibration
is preferred (pH 7, pH4
and pH 10).
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The probe is rinsed with
distilled water or deionized
water to remove any traces of
the solution being measured,
blotted with a clean tissue to
absorb any remaining water
which could dilute the sample
and thus after the reading,
and then quickly immersed in
another solution. 
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A glass electrode alone
(i.e., without combined
reference electrode) is
typically stored and
immersed in an acidic
solution of around pH
3.0.
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pH can be measured
using either pH indicators
(like phenolphtalein) in a
form of solution or using
a pH strips- or using
potentiometric method. 
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In potentiometric methods
you measure potential
difference between known
reference electrode and
the measuring pH
electrode. 
Potential of the pH
electrode depends on the
activities of hydronium
ions. 
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MATERIALS
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Distilled water
Lotion
Oral solution
Suspension
Syrup, any brand
Beaker, 250mL
pH meter
Squeeze bottle
Tissue paper



OPERATING
PROCEDURE
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a)Calibration of the pH Meter
i.Condition the electrode as described in the
manufacturer’s instructions. 
ii.Rinse the electrode (glass probe) and area around it
twice with distilled water using a squeeze bottle and
blot it dry with a soft tissue after each rinse. Rinse into a
discard beaker or sink, not into the pH buffer solution
and do not touch the electrode with your fingers. 
iii.Turn the pH meter ON (by pressing the ON/OFF
button). Push the CAL button to indicate that you will be
calibrating the instrument. 
iv.Immerse the electrode in the pH 7 buffer solution,
making sure that the electrode is entirely immersed. Do
not immerse the instrument further than what is
necessary. 
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a)Calibration of the pH Meter
v. Gently stir the buffer solution with the electrode and
wait for the display value to stabilize. Once the reading
has stabilized, press the HOLD/CON button to accept
the value and compute the calibration. If the electrode is
still immersed in the buffer, the display will read the
same value as the pH of the buffer (pH 7, 4, or 10).
vi. Remove the electrode from the buffer solution, rinse
the electrode with distilled water and dry with soft
tissue. 
vii. Repeat step 3 to 9 using pH 4 and then using pH 10
buffer. 
viii. Set the electrode aside; then, turn the meter OFF by
pressing the ON/OFF button. 
ix. Pour the buffer solution into their labeled bottles and
cap them tightly. 
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a) pH Measurement
i. Rinse the electrode and the surrounding area
with distilled water using a squeeze bottle. Blot
the area dry with a soft tissue. 
ii. Fill up a clean, dry 250mL beaker to the
50mL line with the sample to be tested. 
iii. Immerse the electrode in the sample. Be
sure that the entire electrode is immersed, but
avoid immersing it any further that what is
necessary. 
iv. Stir once and then let the display value
stabilize. 
v. Once the display value is stable, read the pH
value and record it. 
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a) pH Measurement

vi. Repeat steps 1 to step 5 for another trial of
the same sample as a quality control check.
The two pH values should agree to within 0.2
which is the accuracy of this technique. 
vii. Rinse the electrode with distilled water, blot
it dry with soft tissue and repeat step 1 to step
6 for another sample. 
viii. After the test, turn the instrument OFF. 
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