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CONFERENCE ON pH HMEASUREMENTS

[Following is a translation of an erticle by
M. A, Portnov in Medliisinskeya Promyshlennost!'
S8SR (Mediecal Industry of the USS8R), No, 2,
Moscow, 1950.1 .

The quantity pH is geining an ever incressing impor-
tance in science, tecnhology, and sgriculture.

The pH measurement is of an excepticnally great si-
gniflcance in the automstion of conirol procedures for cone-
tinuous processes in the chemicsl and the chemico-pharmaceus-
tical industries,

At the conference on pH measurements, 27 to 31 Octo=-
ber 1953, in Tbhiliasl, 250 delegates participated and 35 re-
ports on the most vital problems in the theory and applica-
tions of pH meansurements were heard.

Correspondling member of the Academy of Sciences USSR,
Professor B. P, Nikol'sliy gave a report orn "The Theoretical
Foundathns of pH Meamsurements® and ouilined a program for
the most lmportant work to . done in the area of thermodyna-
mics of solutions in relation to the theory and practice of
pH measurements,
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Fig. 1. ‘Gomparisan of acidity scales pHy and pH.

1) water; 2) methanol; 3) ethanol, 4) formic acid:
£) ammonisa,




Corresponding member o5f the Academy of Sclences Ukral-
nian SSR, Professor N. A. Izmaylov, reported on the results
of work on measurements of acldity in non-agueous solutlons.
One should note that Professor N. A. Izmaylov's work cn the
ereation of a unified acidity scale is of a particular lm-
portance., Figure 1 points out the data for waler, methounol,
ethanol, ammonia, and formic acld.

The upper part of Fig. 1, the so~called pH, scale,
characterizes the distinct ranges in conformlty wfth the ion
product of the various solvents with an arbitrarily chosen
common zero polint for all of the solvents. :

The lower part of the disgram (pA scale) correlates
within a single scale the acidities in various sclvents in
relation to 2 standard, namely, the proton activitles ln an
infinitely dilute squesus solution, and in thls case the
range of the slngle scale is essentially changed (in the gl-
ven cage from 8,6 to +49.1) and it comprises almost 10
units instead of 14 (0 to +14) pH units for an agueous sys=-
tem.

A considerable number of the reports were devoted to
the theory and application of glass electrodes for pH neasu-
rements in aqueous and non-agueous solvents: M. M, Shul'ts
(Leningrad State University), A. M. Aleksandrova (Khar'kov
State University), M. L.Rurskaya (NICPiK), Z. I. Tsutskirid-
ze {SKB PSA), M. A. Portnov (VNIEhFI camed after 3. Ordzhon-
ikidze), G. S. Bogdanova (Glass Institute), A. N, Khutsish-
vili (SKR P3A) and others.

What are the basic resulis of the work on this very
important problem of pH measurements?
7

1. ZIEstablishment of a progran for sclentific and ex-
perimental work on glsss compounding and on the technmology of
glass making as well a® on the manufacture of glass and au-
xiliary electrodes sultable in s wide pH range (0 - 14} and
at elevated temperatures {to 1000} in order to ensble a qulick
organization of serial productlon of glass and suxiliary e-
lectrodes. :

2. Electrode cells of various desligns sultable for
periodical and coutinucus pH measurements uander Industrlal
condltions at temperstures up to 1000 and at pressures to
0.5 atm. have been developed (Ts L A of the Ministry of
Construction R3PSR, SKB PSA -~ Thbilisi).

%, The block-type pH-~meter PVU 5056 dsveloped at




TsLA by 4. S. Benevol'skly (Fig. 2) was found to be sulta=~
ble for a continucus automatic control of the pH as found

by state testing (repert by M. A. Zemel'man, representing

the All-Unlon Sciexntific Research Institute's Committes of
Jtandards, leasures, and Feasurins Instruments).

The concluslons on the quality of the pH-meter PVU
5056 have been corroborated during a three-montz testing
program st the chemlec-ypharmaceutical plant a. a, Karpov and
conducted by VIIKhFI n. a., S. Ordzhonikidze under lundustrial
conditions.

The Lenteplonribor plant hss started serial produc-
tion of TsLi's pH-meters {(according to information given by
representative of the plant, P. F. Shmidt).

Pig. 2., Autonatic block-type pH-meter Tsla.
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ig. 3. Portadble rod-type pH-meter SKB PSA

24y 2) controls for zerc adjustment;
3} temperature conmpansator aunzroL 4) needle corrector;
5) collar of the head; £) soals selector slit; 7) range
selector slit; 8) instrument shaft housing the fesder
batteries; %) plck-up cell Wiu a protective cover;

(10} and & removablie beaker (11).
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For a periodical pH nmeasurement under industrial con-
ditions the portable rodutyyﬂ pH~mzter PShP (Fig. 3) develo-
ped by SKB PS4 (Thilisi) is fully sdegquate. Itg accuracy of
measurement is within the 1limits of % 0.1 -~ 0.2 pH units in
the range from pH 2 to 12. The instrument is lmmersible. It
has a glass and a silver - sllver c¢hioride electrode system.
The lustrument 1s fed by dry elenmente and there is no fire
hazard, Serial production of the Instrument has been started
by lastrument-buildlng plants of the Councll of Natlional E-
conony of the GeorgiPn SER.

For pid measursements under laboratory and fleld condi-
tions the go-called agro~chemlical pH-meters with a scale
and accuracy of the rod-type pH-meters can be used {develo=-
ped by the Skb of Instrument-Bullding and Automation Means
in Thilisi).




Regrettably, at the conference there were no reportis
on new developments in precislon pH neasurements under labo-
ratory conditions, and, apparently, there is no unique ore
ganization capable to meet 1to some extent the needs of sclen-
%ifle and industrial leboratories until such time that the
Moskip plent wlll mzke its appearance with the tube-type po-
tentiometers LP - 5 and LP - 57, ' ‘

There was & report by enginesr V. P. Yukhnovskly
{TslA) on & new type of a block pH-meter (PVU - 5080) suit-
able for measurements with an accuracy of & 0.05 pH units
under industrial counditions.

Valuable reports were given by Professor P. A. Kryu~-
kov, N. V. Peshekhcnovaya, and otners on the applicatlion of
glass electrodes wlth metalllc funetlions: such an applica-
tion makes it possitle to speed up conslderably the de-
termination of a series of cations (e.g. sodium in natlve
water and in industrial solutions, potassium lons and others).

On a new, highly promisiry type of electrodes made of
fton-exchange resins (membrane elactrodes) there was a report
by Ye. A. Haterova (Leningrad State University).

fhe authors pointed out 2 practiesl feasibllity for
the ereation of electrodes made of ion-exchange resins, re-
versible not only for H*, but also for other lone (Nat, X*,
1i*, NHpt, Agt, Batt, Catt, BrT, C17, ).

ipplication of such electrodes can considerably sime
plify end speed up methods of snalysis and control of chew-
mical processes which is of a great practical importance for
many branches of the national economy and also for the che-
mico-pharmaceutical industry amoug others.

0f a great practlcsl intercat in a number of cases 18
tke application of metallic-oxide electrodes, particularly
when not too grest an sccuracy is required (¥ 0.4 pH units
in & series), when mechanical condltlons or aggressliveness
of the medium does not permit the use of glass electrodes.

To this type of electrodes were devoted & number of
reports (4. A. Sheherbakov, Anfimov, M. A. Portnmov, 0. F.
Klyuchko, and others).

In the report by the representative of VNIEKhFI & pose
gibility of +the use of technlical antimony of the Su « 0
grade for making of electrodes was shown., This would consi-
derably simplify the technology of metal preparation for
the casting of electrodes. Furthermore, a description of .




the structure of a plck-up cell for continuous automatie pH
control as well as deta on centinucus operation of a pH-
neter - standard asutomatic potentiometer set were given,

Le ithe most important problem in practical pl meapye
rements one conalder the development of metheds of
pderdization of measurements, eatablichment of standard
pH values and systems of contrel, To bthese problems & uua
ber of renorts were devoted {(All-Tnion Selentific Research
Tngtltute for Metrology imenl D. I. Mendeleyev, Knar'kov
State University, SEB PSA). Report by V. V. Aleksandrov
{(Xnar'‘kov State University) on standardization of the pH
scale in aquesus solutlons at various temperatures presents
s theoretical as well ag a practleal interest. NHeving coa-
pared the methods sf standsrdization in varlous countries
and cherscterized the basic chemical and physico-chemleal
properties of compounds sultable for muffer solutions the
speaker pointed out the bagic causes for errors and poEgi-
ble ways for thelir elimination.
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The reselution of the conference contalned a project
for putiing an end to the lag in the industrial-technieal
vasis in the fleld of pH measurements in relation to the re-
quirements of industry and agriculture.

With tao sim te coordinate the work in the field of
pE measursments and to ellminate the duplicatlion of work
within various organizations the conference recommnended
the establishment of & solentific-technieal council for pH
measurensnts under the Council of minteters? State Comumlti~
tee Tor Mechine Building and Automatlion on which organizs-

1ons working mainly in the field of pH neasurements would
e represented, among them slsoc the VHIELWFI n. a. S, Qrdz-
honikldze.

Tptroduction of progressive technelogy in the chemi~
co-pharmaceutical industry mugt be accompanied by the in-
troduction of the lstest wethods of antomatic control and
particularly, as practice has shown, of the pH measurement.

1n line with the general technlcal requirements of
the chemlco-pharmaceutical induswry there is also the spee-
cific condition that the pH meters bs workable under in-
dustrial conditicns: a wide spectium of organic solvenits,
elevated temperatures (to 1300} and pressures to 5 ainm.

o satisfy the needs of the chenlcowpharmasentical
industry it ils necessary that the Ministry of Health USSR
(with the participation of selentific-research and plan-

ning inatitutions§ and industrial enterprises formulate




within the shortest poesible time thelr requirements of the
instrument-building orgenizations in regard to the qualltly
of the pH-meters, speciflc operatlng condlitiouns (temperature,
pressure, corrosive conditlons, non-flanmability, and non-

| explosiveness) as well as determine thelr needs in instru-

| ments up to the end of the seven~year period.
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