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5,1 Instruments Used for Pl;fﬁin;ﬁ_emital Analysis

5.1.1 pH Meter

The pEl meter I an electronic device for measuring the pH (acidity or alkaling

pstmpe, twaa oty In 1902 that the concept of pH (hydrogen ion cmncer:?:li:] -
was :'mmducet.’:' by Snren Peter Lauritz Sgrensen and an electrode for pH m =E )
ments was realized in the year 1922 by W.S. Hughes (Nikhil et al. 2[}12] i

5.1.1.1 pH Meter Probe

The probe is a key part of the pH ITIEIEEI'..II 1s a rodlike structure usually made up of
glass. At L.he bottom of the probe, there is a bulb, which is sensitive part of a probe
that contains the sensor.,

The p.H e}ecl_mde is typically an ion-selective electrode (ISE) that responds to
one specific ion in solution, the hydrogen ion. The most common forms of pH elec-
trode are the glass electrode (Fig. 5.1a) and the combination electrode (Fig. 5.1b)
which contains an inbuilt calomel reference electrode. Typical glass pH electrodes
are made of thin glass porous membrane sealed at the end (the glass bubble) of a
hard glass tube containing 0.1 M hydrochloric acid, into which is immersed a silver
chloride-coated silver wire. The pH of the internal solution varies from 1.0 (by
using 0.1 M HCI) to 7.0 (different buffers are used by different manufacturers). This
silver/silver chloride electrode acts as an internal reference that generates a constant
potential. The porous membrane is typically 0.1 mm thick, the outer and inner
10 nm consist of a hydrated gel layer that contains exchange-binding sites for
hydrogen or sodium ions. On the inside of the membrane, the ion exchange sites are
predominantly occupied by hydrogen ions from the hydrochloric acid, while on the
outside, the ion exchange sites are occupied by sodium and hydrogen ions. The bulk
of the membrane is a dry silicate layer in which all ion exchange sites are occupied
by sodium ions. Most of the coordinated ions in both hydrated layers are free to dif-

fuse into the surrounding solution, while hydrogen ions in the test solution can
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