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ABSTRACT
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pH Mete% is one of the most useful and basically needed
€nstrument in general ]aboratories and also medical Taboratbries. For our
country, kameter as same as many other instruments are purchased from

forefgn with very high price, This‘is}a cause of seriously negative 1mba1ance
of fradg that our country is urdergoing now. Iﬁ the awareness of the |
increasing needs of this instrument and the,broh]em of necative imhalance

of trade, this study‘is a try to cesign and construct the inexpensive, |

portable, digital readout pH meter without electrode to replace foreign

instruments. -
/.;"

" The pH meter for use with any commercially available electrode
was-designed to use uncohp]icated modern electronic circuits, the first |
part of the circuit of the 1nstrument to he connected with an electrode

dystem was .a buffer amp11f1er circuit wh1ch 1ncreased 1nput impedance of the



instrament to be higher than 101%a . The other part _e,;é};n DVM with
LCD, full scale reading 1. 9¢9V or 1995 mV was modified to adiustethe appropriate
value of Vppro .and VIV of ADC, in order that the 1nstrument usakle w1th

" the electrode that its siope ranged tetween 40-70 mV/pH and readout directiy

inpHunit, A low batterv 1ndicatcr circuit was a]so added in order to

warn the user on the display when the battery was gettinc beiow 8.~ voits

To prove the reliability of our constructedwinstrument,
accuracy tests were performed by}comparing the pH values measured by our
constructed instrument with those of the reference instrunenta- the digital
pH meter Beckman model 3500 which was already provéd its reliab#lity.

Both instruments were used to- measure simultaneously the same soiution
which its pH values was varied by the titration of 0.1 N HC1 and 0. 1N NaOH

Qur constructed instrunient vas tested.in different conditions including

the changing of electrode with different slope, the changing of ambient
temperature and in pH measurement of urine samples ( a body fluid). The

results of these accuracy tests heve no significant difference betweenn

pH value measured by our construeted pll meter and those of the Beckman

instrument in any conditions described ebove,

The stahility test was also performed. by using oyr constructed
~ pH méter to measure pH value of the known pH standard buffer solution

during ten hours; The error of pH values recorded periodically through ten

hours were in the small range of -O 03 to +0.01 pH.

The results of the tests. indicated that our constructed

instrument had sufficient reliability to be an instrument using in general
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laboratories. It was also suitab]e for use in field works actording to

its portability, batterv operated1nstrumentand its accuracy keeplng at

h1gh amb1ent temperature, In addition, its cost was only about ong- f1fth; ;‘

of - fore1gn pH meters with same features.,



