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ABSTRACT

This research was conducted to express the logarithmic values of total alkalinity and Ca-hardness. The p-Alkalinity values for selected
concentrations (0.10 to 10.00 ppm) were arranged in tabular form which decreased as concentration increased. The p-Alkalinity values for
higher concentrations were determined by observing the derived formula. The required p-Alkalinity values were compared with the pre-
calculated values and found to be the same. The p-Ca and p-Alkalinity relationship was examined. For the same concentration the p-Ca
value (+0.30) was larger than p-Alkalinity value. An interpretation of the logarithmic values of total alkalinity and Ca-hardness was

checked.
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INTRODUCTION

In circulating cooling water systems, alkalinity and
calcium hardness are the important factors considered in
predicting the tendency of water to develop calcium
carbonate scale. Langelier (1936) developed a saturation
index chart from which the saturation pH (pHs) can be
calculated by applying the equation pHs = (pK;,-pKs) +
pCa + pAlk, when values of Ca-hardness, total alkalinity
etc. are known and described in ppm as CaCO;. An
interpretation of water analyses for saturometry
determinations utilizes logarithmic expression of the
calcium hardness and total alkalinity (Anonymous,
1990). Alkalinity of water is its acid neutralizing
capacity. It is the sum of all the titrable bases. Alkalinity
is a measure of an aggregate property of water and can
be interpreted in terms of specific substance only when
the chemical composition of the sample is known
(Jenkins & Moore, 1977). A simple method of
saturometry determination was introduced by arranging
the (pK,-pKs) and p-Alkalinity values in tabular form
(Zia et al., 1999). These values were determined without
the use of Langelier chart and only by calculation with
the help of derived formula. The p-Alkalinity and p-Ca
relationship was also developed.

MATERIALS AND METHODS

This practical approach for plant operators was
conducted in Chemical Section, Gas Turbine Power
Station (WAPDA), Faisalabad, Pakistan. The parameters
like total alkalinity (carbonates, bicarbonates and
hydroxides alkalinity) and Ca-hardness was determined
by applying standard methods of analyses (Arnold et al.,
1992; BETLZ, 1967). The p-Alkalinity values for
selected concentrations (0.10 to 10.00 ppm) were

arranged in tabular form (Table I). The values for higher
concentrations of alkalinity were determined by the
derived equation

RpAlk = TpAlk-n I
Where
RpAlk = p-Alkalinity values for some

concentration.

TpAlk =Tested p-Alkalinity values given in Table [

n = Represents the exponents of concentrations
term written scientifically (Concentration x 10"

The values obtained by applying equation I were
compared with the values of p-Alkalinity values at
various concentration, (Table II) as observed by Zia et
al. (1999). The pCa was calculated by applying the
following relation for the same concentration of total
alkalinity and Ca-hardness.

pCa=pAlk+0.3 I
Where

pCa = Negative log. factor of Ca-hardness
expressed in ppm as CaCOs.

PAlk = Negative log. factor of total alkalinity
expressed in ppm as CaCOs.

RESULTS AND DISCUSSION

Alkalinity and Ca-hardness measurements are used
in the interpretation and control of water and wastewater
treatment processes.

Alkalinity. Alkalinity is primarily a function of

CO?%",HCO5 and OH" ions. It is taken as indicator of the

concentration of these ions (Thomas & Lynch, 1960).
The p-Alkalinity values for selected concentration (0.10
to 10.00 ppm) are arranged in more precise and
convenient form (Table I). The values for higher
concentration was calculated by applying eq. I which
was observed during the research work of this project.
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Table L. p-Alkalinity values at (0.10 to 10.0ppm) concentrations

Conc. p-Alkk  Conc p-Alk Conc p-Alk Conc p-Alk  Conc p-Alk Conc p-Alk  Conc p-Alk  Conc p-Alk Conc. p-Alk  Conc. p-Alk
(ppm) (ppm) {ppm) Appm) (ppm) ppm) (ppm) (ppm) (ppm) (ppm)
0.10 5.70 1.10 4.67 2.10 438 3.10 4.19 4.10 4.09 5.10 3.99 6.10 394 7.10 3.89 8.10 382 9.10 3.76
0.20 540 1.20 4.64 220 436 320 4.18 420 4.08 520 3.99 6.20 394 720 3.88 820 381 9.20 375
0.30 520 1.30 4.61 230 434 330 4.17 430 4.07 530 398 6.30 393 730 3.87 830 3.80 9.30 375
040 5.10 1.40 4.58 240 432 340 4.16 4.40 4.06 540 398 6.40 393 740 3.86 840 3.80 9.40 3.74
0.50 5.00 4.50 4.55 250 430 3.50 4.15 4.50 4.05 5.50 397 6.50 392 7.50 385 8.50 379 9.50 373
0.60 4.95 1.60 452 2.60 428 3.60 4.14 4.60 4.04 5.60 397 6.60 392 7.60 385 8.60 378 9.60 373
0.70 4.90 1.70 4.49 270 426 3.70 4.13 4.70 4.03 570 3.96 6.70 391 7.70 3.84 8.70 378 9.70 372
0.80 4.83 1.80 4.46 2.80 424 3.80 4.12 4.80 4.02 5.80 3.96 6.80 391 7.80 3.84 8.80 3.77 9.80 3.71
0.90 4.76 1.90 443 2.90 422 3.90 4.11 4.90 4.01 5.90 395 6.90 3.90 7.90 8.83 8.90 377 9.90 371
1.00 4.70 2.00 440 3.00 420 4.00 4.10 5.00 4.00 6.00 395 7.00 3.90 8.00 383 9.00 376 10.00 3.70

Evaluation. Suppose following results were shown by a
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