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Comparison of di erent Total lonic Strength Adjustment Bu er Compositions
for Determination of Low Level Fluoride in Environmental Water Samples
with Fluoride lon Selective Electrode
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Abstract

Fluoride content of environmental water samples collected from the vicinity of Pilanesberg National Park was determined using a
Fluoride lon Selective Electrode (F-ISE). Di erent Total lonic Strength Adjustment Bu ers (TISABs) EDTA, CDTA, citrate and acetate
bu ers, were compared for their e ectiveness in releasing puorine into the solution in its ionic form, by adjusting the pH and ionic strength
of the solution, as well as by chelating polyvalent cations present in the samples. Nine water samples were collected from di erent sites
around the park, where there is a decommissioned puorspar mine, and an extinct volcano for puoride content. Quantiycation was carried
out by means of multipoint calibration covering the range of interest in all treatments. The puoride concentration was calculated using the
Nernst equation with values obtained from the calibration graph. It was found that CDTA and EDTA bu ers were the best TISABs as they
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Fluoride content, mg/L (Result + SD, n=3)

Sample ID Treatment
No Bufer EDTA Bufer CDTA Bufer Citrate Bufer Acetate Bufer

1 1.79+0.17 1.98+0.12 2.06 +£0.20 1.85+0.12 1.85+0.11
2 0.88 £0.10 1.00+0.23 1.05+0.16 0.99 £ 0.20 0.96 £ 0.09
3 4.22+0.14 4.41+0.20 4.41+0.16 4.40+0.19 4.32 +0.26
4 0.90+0.10 0.96 £ 0.09 1.01+0.16 0.99£0.21 0.94+£0.15
5 3.06+0.14 3.29+0.15 3.33+0.08 3.20+0.12 3.13+0.16
6 2.21+£0.09 242 +0.14 3.08 £0.08 246 +0.11 2.29 +0.09
7 0.28+0.14 0.45+0.13 0.40 £0.10 0.40 £ 0.10 0.36 £ 0.02
8 0.13+0.10 0.16 + 0.05 0.21 +0.07 0.17 £ 0.06 0.18 £ 0.04
9 1.02+£0.24 1.14+0.12 1.27 £0.15 1.08 £ 0.15
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