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A method was worked out for using radioactive kryptonates as end-
point indicators in chzlatometric titrations. The end-point is determined with
the help of solid radioactive kryptonate AB[®**Kr], added into the tested
solution before the baginning of titration. After exceeding the end-point, the
excsss of the added chealate-forming agent reacts with radioactive krypton-
ate liberating radioactive krypton 8Kr.

Principles of the titration m3thod, methods for preparing radioactive
kryptonated indicators, exparimantal results of kryptonation and a study
of the proparties of prepared radioactive kryptonates from the point of
view of their application as indicators in radiochelatometric titrations
are given in this paper.

The importance of volumetric analysis using radiometric end-point indication
(so-called radiometric titration), has recently greatly increased, owing to the working
out of new methods for separating titration components and principally owing to
new titration processes [1, 2].

New possibilities of further development in radiometric titration processes are
represented by radioactive kryptonates, which were first suggested for use in the
end-point indication by D. J. Chleck [3].

The d:nomination ,radioactive kryptonates' is used to indicate solid materials
into which radioactive nuclide 8Kr was introduced. The very first experiments
and practical applications have shown the use of this group of materials in the most
varied fields of science and technology. A systematic study of the preparations,
properties and application of radioactive kryptonates was given in 1957 by a group
of research workers led by D. J. Chleck in the research laboratory of the Tracerlab
firm [4, 5]. Radioactive kryptonates have so far been used to detect and determine
non-radioactive compounds, for instance, components and trace impurities in the
air (oxygen, ozone, sulfur dioxide, etc.), to determine gaseous hydrogen, traces
of water in organic liquids, to follow the reaction rate and mechanism of chemical
reactions, etc.

For the preparation of radioactive kryptonates is used 85Kr for its advantageous
nuclear properties (long half-life, suitable energy of B radiation). Krypton is an
Inert gas (aerogen) and under normal conditions does not enter metabolic systems
and therefore from the biologic aspect is very safe.

The basic question of preparing radioactive kryptonates is the incorporation of
atoms of radioactive krypton (8Kr) into solid carrier material. The technique of
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kryptonation is directed by the nature of the carrier and the requirements of radio-
active kryptonate. Atoms of radioactive krypton are built into the solid carrier
especially in the substituting or interstitial position. In the first case they fill in
vacancies in the crystal lattices and in the second case they are caught between
the structure elements of the carrier lattice.

For the preparation of radioactive kryptonates the following technique is used:

— bombarding of target material with ions 3Kr accelerated in the electric field;

— diffusion of radioactive krypton into the solid target material;

— crystallization of kryptonated material from melt in the atmosphere of radio-
active krypton;

— sublimation of kryptonated material in the atmosphere of radioactive krypton.

Applications of radioactive kryptonates are founded on the finding that the
chemical or physical process, which ruptures the surface or crystal lattice of radio-
active kryptonate, causes the liberation of a proportionate quantity of gaseous
radioactive krypton. In kryptonates, krypton is bound by non-valent forces regardless
of the structure of the carrier and the distribution of krypton in it.

Some methods of preparing radioactive kryptonates, the characteristics of their
properties and practical applications in different spheres of science and technology
have been described in detail in our papers [6, 7].

In the application of radioactive kryptonates for the end-point indication an
auxiliary reaction of radioactive kryptonate with an excess amount of titrant so-
lution (after exceeding the end-point), which will liberate the radioactive krypton,
is employed. The reaction product being a gas (8°Kr), it is relatively easy to separate
it from the other titration components, which are in the solid (indicator) and liquid
(tested and titrant solution) phase.

Radioactive kryptonates can be used as end-point indicators when the krypton-
ated solid material does not react with the tested solution but reacts with the
titrant solution.

So far only three papers have dealt with kryptonates as end-point indicators,
which rather have the character of preliminary notes. because the usual analytical
data are missing. These are: titration of fluoride ions with titrant solution of thorium
nitrate using kryptonated zinc foil [3], titration of sodium hydroxide with titrant
solution HCI using radioactive kryptonate of magnesium or zinc [8] and titration
of thorium with titrant solution of sodium fluoride using radioactive kryptonate of
glass as end-point indicator [9].

In these papers are given introductory studies to the possibilities of using some
radioactive kryptonates as end-point indicators in radiochelatometric titrations.

Principle of method

In one method of end-point indication by radiochelatometric titration, solid
radioactive indicators are used, which after exceeding the end-point are dissolved
and the indication is carried out on the basis solution radioactivity increase. In
these titrations was used as indicator 110mAg labelled precipitate AgIO, [10]. A dis-
advantage of these titrations is that it is uncomfortable and risky work with radio-
active precipitate and solution, great laboriousness of titration and difficulties with
the automation of the titration process. The process suggested by us removes the
disadvantages of these titrations. It is marked by a combination of the process
according to [10] and the use of radioactive kryptonates.
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The titration of cation M with chelate-forming reagent (titrant solution) C is consi-
dered according to the reaction:

M+ C = MC. (4)

The end-point is determined with the help of solid radioactive kryptonate AB
[85Kr], added to the tested solution before the beginning of titration. After the
termination of reaction (4) the chelate-forming titrant solution reacts with this
indicator giving rise to a soluble compound according to the reaction:

AB[*Kr] + C = AC 4 B + ®Kr (B)

where gaseous radioactive krypton is liberated. The equilibrium of the reaction
(B) is characterised by the stability constant Kmc of the complex MC and the
product of solubility Lsp=xr; of solid radioactive kryptonate AB[3Kr].

The titration can be carried out under the conditions that:

a) pKmc > pKac;

b) the ratio between the stability constant of the complex AC and the solubility
product of the kryptonate AB[%5Kr] allows the dissolution of kryptonate by the
chelate-forming reagent according to reaction (B).

In the course of titration up to end-point, reaction (4) takes place. The radio-
activity of the kryptonate is constant. After exceeding the end-point, the excess
of the additional chelate-forming reagent C reacts with cations A together with
a gradual dissolution of radioactive kryptonate and liberation of radioactive kryp-
ton 85Kr.

The titration may be as follows:

a) discontinuous — by measuring the radioactivity of the solid indicator after
every addition of titrant solution. By graphically illustrating the dependence of
the measured radioactivity on the volume of the titrant solution addition a titration
curve is obtained, from which the end-point is subtracted;

b) continuous — where the titrant solution is introduced continuously and the
liberated 85Kr is carried away, for instance, by nitrogen as a carrier gas into a passa-
ge detector of radioactivity connected with an ratemeter. The titrating curve is
automatically registered by recording equipment.

On this principle it is possible to realize radiochelatometric titrations by a suitable
chelate-forming reagent (conditions ¢ and b being fulfilled), which quantitatively
react with ions of the determining element using a suitable radioactive kryptonate.

In this work, use was made of chelatone III as titrant solution and as indicator,
radioactive kryptonate AgIO,, Y,(C,0,); and others. Thus cations Ca2?+, Sr?+,
Mg?+ and others were titrated by chelatone III using kryptonate AgIO,[8°Kr]
at pH ~ 10 and Fe3* using Y,(C,0,);[%9Kr] in the presence of tartaric acid at
pH ~ 5. The individual concrete determinations will be dealt with in our later
papers.

Experimental

Preparation of non-active carriers

Use was made of silver iodate and yttrium oxalate as carriers of radioactive krypton
#*Kr, which were then used as indicators in the form of radioactive kryptonates in radio-
chelatometric titrations.

Silver iodate was prepared by precipitating a saturated solution of potassium iodate
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by a saturated solution of silver nitrate. The precipitate after drying and smearing
was kept in dark bottles.

Yttrium oxalate was prepared by an addition of oxalic acid into a neutral solution
of yttrium nitrate. It forms nonahydrate Y,(C,0,);.9H,0.

85Kr used in the experiment and its dosage

The commercially supplied radioactive preparation %Kr (Radiochemical Centre,
Amersham, Great Britain) with total activity 1 Ci was divided into 8 parts by the proce-
dure already described [9].

The withdrawal and dosing of radioactive krypton was made by the procedure and
equipment already described [11], which allows the withdrawal of krypton under at-
mospheric pressure and control of its relative amount. In this equipment radioactive
krypton 8Kr is adsorbed on activated carbon at liquid nitrogen temperature. By de-
sorption of #Kr from carbon and with the help of a mercury manostat the dosing equip-
ment is filled with radioactive krypton under atmospheric pressure. The withdrawal
of krypton is done through a rubber membrane under the mercury surface by suction
into a syringe. Before a repeated withdrawal of 8Kr, pressure in the dosing equipment
is again set to atmospheric pressure with the help of the mercury manostat.

Preparation of radioactive kryptonated indicators by ion bombardment

For the preparation of radioactive kryptonates of low specific activities, a suitable
method is that used by €. Jech [12, 13]. Ions *Kr are accelerated in a pulsed high-
frequency electric field produced by a Tesla transformer. This method was used in our
experiments. A diagram of the equipment used is in Fig. 1, photograph in Fig. 2. The
adsorbing properties of activated carbon are utilised both for the preparation of vacuum
in the bombarding apparatus and the binding of radioactive gas. By a change of tempera-
ture of activated carbon are realized both the adsorption and desorption of gas [9].

The sample is placed in the space for samples. The apparatus is connected by ground
joint 10, the vacuum valve is opened 9 and the ampoule with activated carbon 4 is
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Fig. 1. Equipment for the preparation

of radioactive kryptonated indicators by

ion bombardment according to C. Jech.

1. anode; 2. cathode; 3., 4. activated

carbon; 4. tube with metallic calcium; Fig. 2. Photograph of equipment for the

6. glass wool; 7. platinum eye; 8., 9. vacu- preparation of radioactive kryptonates by
um valves; 10. ground joint. . ion bombardment.
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submerged into liquid nitrogen. Air is adsorbed by activated carbon and vacuum is
controlled by a Tesla vacuum tester. After reaching satisfactory vacuum, valve 9 is
closed and valve 8 is opened. #Kr fills the anode space. Anode I is formed by an alumi-
nium sheet fixed on a platinum wire which is sealed in a glass vacuum apparatus in such
a way that a little eye 7 is jutting out on the outer side. Ions ®*Kr are accelerated by
a pulsed high-frequency electric field of a Tesla vacuum tester. One pole of the tester
is joined to the eye forming the anode and the other pole of the tester (where for
increasing the area there is an aluminium sheet) forms the cathode 2. The cathode is
placed exactly under the sample. The discharge takes place in short intervals (a few
seconds) to prevent both glass and sample placed under it from getting too hot. Then
ampoule 3 is submerged into liquid nitrogen and #Kr is adsorbed on activated carbon.
Valve 8 is closed and valve 9 is opened to increase pressure in apparatus and sample
can be removed.

Ampoule 3 filled with activated carbon with adsorbed krypton is connected with
a tube filled with metallic calcium 4. This one is to collect the remains of air from gaseous
krypton. The ground joint 10 is for the purpose of filling the apparatus with krypton.

Preparation of radioactive kryptonated indicators by the diffusion technique

The theoretical problems of kryptonation by the diffusion technique have been dealt
with in our paper [9]. Kryptonation technique at low pressure is described in paper [14],
at high pressures in paper [15].

Kryptonation was carried out in thick wall glass capillaries 24 em long. The capillary
is first cleaned with cotton wound on a piece of wire which reaches the bottom. Then
a small amount of material for kryptonation is put in, pushed to the bottom by means
of a wire, not to spill it about in filling with krypton-85. The walls are cleaned from the
grains of the material with cotton.

The mouth of the capillary which sample 2 is submerged into the vessel with mercury I
and with syringe 3 air is sucked out and the whole capillary is filled with mercury (Fig. 3).
The needle is withdrawn and the needle of the syringe filled with 8Kr is introduced into

Fig. 3. Filling of capillars with radioactive
krypton.
1. vessel with mercury; 2. sample in
capillary; 3. syringe.

Iig. 4. Diffusion kryptonation.
1. matrix sealing; 2. matrix; 3. ground
part of capillary; 4. rubber sealing;
6. screw with opening; 6. glass capillary;
7. movable mercury plug; 8. gaseous 8Kr;
9. sample.
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the capillary. By pressing in krypton, mercury is pressed out of the capillary leaving
a 4—8 mm closure at the mouth of the capillary.

A rubber sealing is drawn over the capillary and is tied to the handle (Fig. 4). The
capillary is connected with a nitrogen bomb by means of a copper spiral tube through
a working manometer. After thorough sealing and closed needle valve, the valve on the
nitrogen bomb is opened. The working pressure on the manometer is set, being careful
that mercury does not get into the kryptonated material, but must be separated from
it by krypton-85. Working pressure is set by means of the needle valve.

After the required kryptonation period the bomb valve is closed and the sealing mat-
rix between the bomb and needle valve is loosened. Then the needle valve is opened
whereby pressure in the apparatus is equilized with atmospheric pressure. The capillary
is taken out, the mercury removed, the end of the capillary is cut and broken off. The
radioactive kryptonate is placed into a ground neck vessel.

Experimental results of kryptonation

Elementary iodine was liberated from silver iodate in bombarding with ions 8Kr
in vacuum. Therefore, it was not possible.by this method to prepare radioactive krypton-
ate AgIO;.

The technique of ion bombarding proved very successful in the preparation of radio-
active kryptonate of yttrium oxalate. The radioactive kryptonate thus obtained had

Table 1
Kryptonation results of Y,(C,0,); . 9H,0 by ion bombardment
Amount of Duration of Specific activit
Test No. Y,(C,0,); . 9H,0 kryptonation B o] y
[mg] [sec] [epmig
1 1.7 10 x 10 7 740 000
2 9.4 7 x 10 2700 000
3 6.5 3 x 10 1270 000
4 8.5 3 x5 460 000
Table 2
Kryptonation results of AgIO, by the diffusion technique
Amount of Pressurc Duration of Specific activity
Test No. AglO, [a.t::] ¢ kryptonation pecilic activity
[mg] [hours] [epm/g]
1 19.2 8.5 2.5 11 600
2 21.0 8.5 42 42 000
3 28.4 50 2.5 35 000
4 31.3 50 62 1 690 000
5 23.1 27 26 23 900
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a high and increasing specific activity with the increasing period of kryptonation. The
results and parameters of kryptonation Y,(C,0,); . 9H,O are given in Tab. 1.

Silver iodate was kryptonated by the diffusion technique at laboratory temperature.
Kryptonation was first carried out at low pressures for various time duration. The
specific activity of radioactive kryptonates was, however, very low and, therefore,
kryptonation under higher pressure and longer time duration was resorted to. Thus
were obtained specific activities necessary for further indicator application of radioactive
kryptonate AglO;. The results and parameters of kryptonation are in Tab. 2.

On the basis of these results for further use, radioactive kryptonate AgIO; was pre-
pared under optimum conditions (pressure ~ 50 atm, temperature ~ 20 °C, duration
of kryptonation ~ 60 hrs.).

Properties of prepared radioactive kryptonates and discussion

From the properties of prepared radioactive kryptonates and from the point
of view of their application as indicators in chelatometric titrations, it is important
for us to know especially dekryptonation (liberation 8°Kr) of a given radioactive
kryptonate under different conditions. We studied, therefore, the activity decrease
of radioactive kryptonate in air under laboratory conditions, under the influence
of the titrating milieu and under the influence of the titrant solution, for which
they are to be used as indicators. The radioactivity of kryptonates, which were
prepared, was measured in a manner and by equipment which will be described
for concrete applications in further issues of this series. Absolute specific activities
of radioactive kryptonates have not been determined, because in titrations, only
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Fig. 6. Dependence of activity decrease
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the relative change of indicator activity is followed. The course of titration curves
will be given in concrete applications.

The more stable is the given radioactive kryptonate in air and titration milieu
and the more easily it liberates the incorporated 8%Kr under the influence of
adding of titrant solution, the more suitable it is for indicator application in
radiochelatometric titrations.

Radioactive kryptonate AglO; relatively well keeps the incorporated S85Kr.
The dependence of activity decrease on time in air at laboratory conditions is illustra-
ted in Fig. 5.

In Fig. 6, curve 1, can be seen the dependence of activity decrease of radioactive
kryptonate AgIO; in distilled water on time. Curve 2 shows the same dependence
for water which was saturated beforehand with non-kryptonated AgIO,.

The dependences mentioned above point to the good stability of radioactive
kryptonate AglO;, especially in a solution saturated beforehand with AgIO,.
Another dependence under observation in this material concerned the activity
decrease under the influence of adding the excess of titrant solution 102 m chelatone
I1I. pH value of titration milieu was ~ 9 (set with the help of 0.1 M-NaOH).
Each activity value was measured in the same time intervals from the addition
of the titrant solution. This dependence is illustrated in Fig. 7, curve 2. From this
diagram can be seen that in adding 1 ml of surplus titrant solution 10-2 m chelatone
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o Fig. 7. Dependence of activi-

ty decrease of radioactive

kryptonate of yttrium oxa-

late (I) and silver iodate (2)

influenced by the addition

of 10—2M solution of chela-
tone ITI.
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Fig. 8. Dependence of
activity decrease of
radioactive kryptona-
te of yttrium oxalate
in air at laboratory
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Fig. Y. Dependence of~ activity
%) decreass of radioactive kryptonate

00 9 1 of yttrium oxalate in a solution of
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i (@) and in distilled water (b) on
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III (after exceeding end-point) there occurs an activity decrease of ~ 20 9, and
in adding 4 ml of surplus titrant solution there is a decrease of ~ 60 %,. It means
that this indicator can very sensitively indicate the end-point in titrations with
chelatone (for instance, the determination of Ca?*, Sr2+, Mg+ etc.).

The time dependence stability of radioactive kryptonate of yttrium oxalate
prepared by ion bombardment in air is in Fig. 8. It can be seen that after 80 hours
the radioactive kryptonate loses ~ 60 9, of its initial activity. Its activity in water
orin a 1 9, solution of tartaric acid and 1 M of sodium acetate (ratio 1 1) rapidly
decreases as can be seen from Fig. 9. Curve a illustrates the activity decrease of
radioactive kryptonate of yttrium oxalate in a solution of tartaric acid and sodium
acetate (that is in a milien where the titration Fe(III) with chelatone III takes
place) and curve b the activity decrease in distilled water. An equal dependence as
in the case of curve b was also obtained in distilled water saturated with non krypton-
ated yttrium oxalate. The activity decrease of radioactive kryptonate of yttrium
oxalate under the influence of adding 10-2 M solution of chelatone III is illustrated
in Fig. 7, curve 1. A disadvantage of this radioactive kryptonate is the rapid and
considerable activity decrease in air, in water and titration milieu. In spite of this
it can be used as indicator in radiochelatometric titrations (e. g. determination
of Fe(III)), because it can be relatively easily produced with a high specific activity,
which means, that even with a loss of ~ 80 9, of initial activity, the remaining
activity can sensitively indicate the end-point. The course od dependence of activity
decrease under the influence of adding the titrant solution (Fig. 7, curve 1), is similar
to the case of radioactive kryptonate AglO,, i. e. in adding 4 ml 10-2 m solution
of chelatone III there occurs a decrease of initial activity of ~ 60 9.

Conclusion

The results mentioned in the preceding part of this paper point to further, new
possibilities and trends of application of radioactive kryptonates in quantitative
chemical analysis.

The methods which have been worked out for the preparation of radioactive
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Table 3

A comparison of properties of radioactive kryptonate of AglO; and Y,(C,0,), from the
point of view of their indicator application

. . Specific activity |  Suitable for
igdlﬁx:{f h::t};g:;gi obtained the determi- Remark
yP prep [epm/g] nation of
AgIO, diffusion 1 690 000 Ca?+, Sr2t, Very stable, activity
technique Mg2+ in water does not
practically change
AglO, ion — — In kryptonation ele-
bombardment mentary iodinis li-
berated
Y.(C,0,); - ion 7 740 000 Fed+ Small stability. Acti-
9H,0 bombardment vity in water decreas-
es up to 90 9%, in
titration milieu by
80 9%

kryptonates make it possible to obtain new radioactive indicators which may be
suitably used in volumetric determinations of some materials. Tab. 3 serves to
compare properties and suitabilities of application of two radioactive kryptonates
prepared in radiochelatometric titrations.

From the Table can be seen that from the radioactive indicators prepared, the
most suitable properties for use in volumetric analysis from the point of view of
specific activity obtained could have yttrium oxalate. On the other hand, however,
in the titration milieu it immediately loses (without the addition of titrant
solution) as much as 80 9, of its initial activity. For this reason it is less suitable
for titration application. Since, however, the initial, attainable, specific activity is
considerably high, it can equally well be used as indicator in radiochelatometric
titrations as radioactive kryptonate of AglO,.

Translated by S. Bachraty

RADIOAKTIVNE KRYPTONATY V ODMERNEJ ANALYZE (I)
RADIOAKTIVNE KRYPTONATY —
NOVE CHELATOMETRICKE INDIKATORY

J. Télgyessy, 8. Varga, V. Jesendk, D. Hroncovs

Katedra rddiochémie a radiaénej chémie Slovenskej vysokej skoly technickej,
Bratislava

Katedra anorganickej technolégie Slovenskej vysokej Skoly technickej,
Bratislava

Vypracovala sa metéda na pouzitie rddioaktivnych kryptondtov ako indikétorov
bodu ekvivalencie pri cheldtometrickych titrdcidch.
Bod ekvivalencie sa urduje pomocou tuhého rddioaktivneho kryptondtu AB[®*Kr],
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pridévaného do sktimaného roztoku pred zadiatkom titrdcie. Po prekroéeni bodu ekvi-
valencie nadbytok pridaného cheldtotvorného é&inidla reaguje s rddioaktivnym krypto-
ndtom za uvolnenia rédioaktivneho krypténu #Kr. Pri titrdcii sa méZze merat alebo zvys-
kové aktivita rddioaktivneho kryptondtu, alebo aktivita uvoIneného rddioaktivneho
krypténu. Na tomto principe mozno realizovat rddiocheldtometrické titrdcie vhodnym
cheldtotvornym ¢inidlom, ktoré kvantitativne reaguje s iénmi stanovovaného prvku za
pouzitia vhodného rddioaktivneho kryptondtu.

V préei sa uvadzaju principy metédy titracie, metédy pripravy rddioaktivnych kryptoé-
novanych indikdtorov (AgIO; a Y,(C,0,);) i6novym bombardovanim a diftiiznou tech-
nikou, ako aj experimentdlne vysledky krypténovania. Dalej sa uvédza Sttdium vlast-
nosti pripravenych rédioaktivnych kryptondtov z hladiska ich pouzitia ako indiké-
torov pri rddiocheldtometrickych titrdcidch, a to predovSetkym ich dekryptondcia
na vzduchu pri laboratérnych podmienkach vplyvom titraéného prostredia a vplyvom
odmerného roztoku chelatonu III.

Z pripravenych rddioaktivnych indikdtorov najvhodnejSie vlastnosti na pouzitie
v odmernej analyze z hladiska ziskanej mernej aktivity mé Stavelan ytrity. Na druhej
strane vSak v titraénom prostredi ihned strdca (bez pridavku odmerného roztoku) aZ
80 9, vychodiskovej aktivity, preto je menej vhodny na pouzitie pri titrdcidch. Kedze
viak vychodiskovd dosiahnutelnd mernd aktivita je znaéne vysokd, rovnako dobre ho
moZno vyuzit vo funkeii indikdtora pri rddiocheldtometrickych titrdcidch ako réddioak-
tivny kryptondt AgIO,.

PAJVIOAKTUBHBIE KPUIITOHATBI B OBBEMHOM AHAJIU3E (Iy
PAINMOAKTUBHBIE HKPUIITOHATBI —
HOBLIE XEJATOMETPNYECKHIE NHIUKATOPBI

1I0. Toxppmemu, III. Bapra, B. Ecenax, [I. 'pougosa

Hadenpa pamuoxnmuu n paguanimonHoit xumMuyn CI0BAaL[KOTO MOJHTEXHUYECKOTO MHCTUTYTA,
Bparncnasa

Hadenpa neopranuueckoit Texuosorun CJI0BALKOro MOJIWTEXHUYECKOI0 WHCTUTYTA,
Bparucnasa

Bua paspaCoran MeTof [JA TNpIMeHEHNA pPAXMOAKTHBHBIX KPHUNTOHATOB B KauecTBe
MHAMKATOPOB 9KBUBAJEHTHOM TOUKM TIPIl XeJaTOMETPIYECKUX THTPOBAHMAX.

OKBUBAJICHTHAA TOYKA OIpeMeNIAeTcA C IOMOINbI0 TBEPAOro PAaAMO0AKTIIBHOTO KPUITO-
Hara AB[®Kr], npunéaBmAeMoro B MCCIEAYeMHIl pAacTBOp IepeR HAYAJIOM TUTPOBAHMA.
[Tocie mepexopa 9KBUBANEHTHON TOUKM M30HTOK NMPUOABIEHHOr0 XejaTo00pa30BATEILHOTO
PeaKTHBA pearupyer ¢ PafiuOAKTHBHEIM KPUITOHATOM C BHIFeJIeHMEM PafII0aAKTHBHOIO KPUII-
toHa ®*Kr. Ilpu TUTpOBAaHHM MOMKeT MBMEpPATHCA OCTATOUHAA AKTHBHOCTH PANIMOAKTHBHOIO
KDUIITOHATA MIM e aKTUBHOCTH BHILEJIEHHOr0 Pafu0aKTMBHOrO KpunToHa. Ha aToM mpuH-
IUIe MOMKHO IPOUBBORUTL DPAIIOXeNIATOMETPUYECKHE THUTPOBAHUA TOAXONHIMM XeJaTo-
00pa30BaTeIbHEIM PEAKTHBOM, KOTOPHIT KOJMYECTBEHHO Pearnpyer ¢ MOHAMU OTIPeelIsieMGro
dlleMeHTa C NPMMEHEHMeM IOMIXORALIEro PafNoaKTMBHOTO KPUIITOHATA.

B paGore mpuBORATCA OCHOBEI METOfa THTPOBAHUA M METOXA NPHUIOTOBIEHNA Ppafuo-
AKTUBHBIX KPUINTOHMPOBAHHBIX HHAuUKaTopoB AgIO,; m Y,(C,0,); moHHONl GomOapaupoB-
Koit 1 muddysueif, a Takie SKCIEPUMEHTAJIbHEIE Pe3yJbTATH KPUNTOHUpPOBAHUA. [laiee
ONMICHIBAETCA M3yuyeHHEe CBOMCTB IPUTOTOBIEHHEIX PAXMOAKTHBHEIX KPHIITOHATOB C TOYKM
3peHUA NMPUMeHeHMA UX B KayecTBe MHAUKATOPOB IPM PAfM0XeIATOMETPUYECKMX TUTPOBA-
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HHAX, NpPexfe BCero MX JeKPUNTOHUPOBAHME HA BO3[yXe B JIa6OPATOPHEIX YCIOBUAX IO
ZeiicTBUeM THTPALMOHHONK CPefilll M TUTPOBAHHOrO pacrBopa Xemaroma ITI.

13 nmpuroToBIIeHHHIX DAfMOAKTHBHBIX MHAMKATOPOB JydYlle BCEr0 MOXXOAWUT MAJA IIPH-
MeHeHUs B 00beMHOM aHAJIM3e, C TOUKY 3peHHd TNOJy4YeHHOIlI YAeNbHON aKTHMBHOCTH, Ia-
BEJIEBOKNCIHBIA MTTPUM, KOTODPEIf, OFHAKO, B TUTPALUOHHON cpefe cpa3y ke TepseT (6ea
npubaBieHMs THUTPOBAHHOIO pacrBopa) Ho 80 9 cBoeit NEePBOHAYAIBLHOW AKTHUBHOCTH.
IloaToMy oH MeHee mpurojeH Aius TUTPOBaHMA. Ho HIOCKONBKY HEpBOHAYAIBHO OCTHKU-
Mafg yZHelbHAd AKTUBHOCTb JOCTATOYHO 0OIbLIAA, MOKHO €ro yCHeIIHO IPUMEHHTH B Ka-
yecTBe WUHAUKATOpPA IPU pPaZU0XeJaTOMETPUYECKNX THUTPOBAHUAX KaK PafMO0aKTUBHBIR
kpuntoHar AglO,.

Ilepeseaa T. Juaaurnezepoea
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