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Abstract: The radiolysis of purified water, its mixture with carbon dioxide, and also with the addition of salt
of potassium chloride isotope (**KCI) and plant mass to this system were carried out in order to study the
mechanism of radiolytic processes taking place in the plant mass in the presence of the natural potassium
isotope (*°K) contained in it. It revealed that in the presence of “°KClI in the system, the formation of trace
amounts of molecular hydrogen is observed (in accord with an insignificant dose of radiation from “°K). A
decrease in the rate of formation of molecular hydrogen with an increase in the concentration of CO, is
observed during the radiolysis of a two-component system (H,O - CO,). An increase in the rate of formation
of molecular hydrogen, carbon monoxide, methane and relatively heavy hydrocarbons (C6, C7, C8)
accompanied by an increase in the absorbed dose of ionizing radiation (at stable concentrations of all
components of the system) is observed when studying the kinetics of the formation of radiolysis products of
the multicomponent system "H,O - CO, - “°KCI - organic matrix".

There is a tendency to reduce the rate of formation of molecular hydrogen and methane and increase the
rate of formation of CO and relatively heavy (C6, C7, C8) hydrocarbons with an increase in CO,
concentration. The rates of formation of all products (H,, CO, CH,, and relatively heavy hydrocarbons)
grow with an increase in the amount of organic matter in the mixture (at stable concentrations of CO,, H,O,
and “KCI). It found that an increase in the mass of the organic matrix in the analyzed multicomponent
system stimulates an increase in the formation of all radiolysis products. There is a decrease in the rate of
formation of H, and CH,, a relatively slow increase in the rate of formation of carbon monoxide, and an
increase in the rate of elementary reactions of the transformation of light radiolysis products (H,, CO, CHy)
into relatively heavy products (C6, C7, C8) together with an increase in CO, concentration. The results
obtained show the expediency of taking into account the contribution of ionizing radiation from
radionuclides present in the environmental components, when considering multistage biochemical
mechanisms of photosynthesis in order to explain the initiation of energy-intensive processes of CO, and
H,O decomposition.
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Introduction

The main part of the soil is formed by
chemical compounds in the form of various
minerals. The study of various forms of
chemical elements occurrence in minerals,
organic residues and emissions, soil colloids;
the determination of the amount of oxides,
hydroxides, carbonates, bicarbonates, nitrates,
nitrites, sulfates, and phosphates in soil samples

make it possible to assess the ecological state of
the soil [1-9].

Carrying out systematic  systematic
measurements and studies to obtain results on
the distribution of radionuclides, heavy metals
and other xenobiotics in water, soil and
vegetation, information for predicting changes
and the rate of changes in the environment are
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important for solving many environmental
problems.

Systematic studies made it possible to
reveal that all environmental objects (water, soil
and vegetation) contain natural radionuclides,
including “°K and #Na isotopes [10, 11].

The dose rate of gamma radiation from
different parts of the soil are 0.02-0.15 uSv/h.
The activities of the “°K isotope in soil minerals
and green vegetation are 0.8-2.5 Bg/kg and 0.8—
3.0 Bg/kg, respectively. These values for ?’Na
are 1.0-3.0 Bg/kg and 0.6-2.0 Bg/kg,
respectively.  The  activity  values  of
radionuclides (except for “°K) in vegetation
minerals are 1.4-1.7 times higher than their
values in water minerals of nearby water
sources. However, the activity values of the “K

isotope are 7-10 times higher in vegetation
minerals than their values in water minerals.
The value of the degree of assimilation of the
9K isotope from water by the vegetation cover
is approximately 5-7 times higher than the
degree of assimilation of radioactive isotopes of
other elements by plants which indicates a
higher efficiency of the process of assimilation
of “K by plants from water [11].

The examination of the influence of natural
radionuclides on the processes taking place in
environmental objects, the role of ionizing
radiation from radionuclides in the course of
complex multistage processes in the vegetation
cover are important sources of arguments for the
predictability of possible changes in the habitat
of living organisms.

Methodical part

Radiometric measurements were carried
out using InSpector-1000 and Radiagem-2000
(USA, Canberra) radiometers equipped with
alpha, beta and gamma radiation detectors.
Determination of radionuclides and their
activity was carried out by gamma spectroscopy
(spectrometer of Canberra company equipped
with HPGe detector) using certified point
sources for comparative analyzes [10, 11, 12].

The experiments were carried out under
static conditions by irradiating glass ampoules
filled with the studied mixtures. The filling of
ampoules with carbon dioxide, as well as the
purification of water from dissolved gases, were
carried out using an experimental vacuum
installation. The installation consists of a
vacuum part, glass volumes for storing initial
liquids and gases, a measuring part (pressure
gauges) that allows working up to pressures of
2.10° Pa. A schematic diagram of a vacuum
installation designed to pump out gases
dissolved in liquid water is given in previously
published works [13, 14].

The glass ampoules intended for filling
the studied mixtures were previously connected
to the vacuum outlet of the installation and
pumped out to 107%+10"% Pa (for 30 minutes at
T>500 K, and then for another 30 minutes at
room temperature), after which they were
disconnected from the vacuum installation and
filled with the studied systems: H,O, H,O —
CO,, “KCI - H,0 — CO,, *KCI - H,0 — CO, —

"organic matrix". Various quantities (1.0, 5.0
and 10.0 g) of green leaves of the olive tree
(Olea europaea L.) repeatedly washed with
distilled water were chosen as the organic
matrix.

Gases were evacuated by a vacuum
installation equipped with vacuum lamps, traps,
oil and mercury manometers, and glass vessels
with three-way vacuum cocks to purify water
from dissolved gases. The water used is
repeatedly (4-5 times) purified according to the
cycle “freezing - vacuum filling - pumping out -
ice thawing - slow pumping out of dissolved
gases" at 293 K.

Qualitative analysis of the studied
components was carried out using a gas
chromatograph GC-2010 (Shimadzu, Japan) at a
temperature of 398 K, with a flame ionization
detector (FID) connected to a Supelco Nucol
capillary column (30mx0.32mm). Helium
(99.995%) was used as a carrier gas. The
radiolysis products (H,, CO, CH,;) were
analyzed by chromatography at room
temperature on a “Gasochrome 3101” gas
analyzer equipped with a thermochemical
detector and a packed column (3 m x 3 mm)
filled with activated carbon at the factory. The
flow of atmospheric air forced by the factory
mini-pump of the device was used as a carrier
gas. Hydrocarbons were analyzed also, on an
Agilent 7890A chromatograph (Agilent, USA)
equipped with two detectors for operation in
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two modes: for the analysis of hydrocarbons at a
temperature of 398 K with a FID connected to a
capillary column (30 m x 0.32 mm) GC-Gaspro,
as well as for hydrogen analysis at room
temperature with a katharometer connected to a
capillary column (30 mx0.53 mm) Supelco
CarboxenTM. Helium (99.995%) was used as a

carrier gas in both modes.

Irradiation of glass ampoules filled with
test mixtures was carried out with ionizing
gamma radiation from °°Co sources of a
powerful gamma installation “YK-120000". The
dose rate absorbed in the irradiation zone was
6.6 kRad/hour (0.066 kGy/hour).

Results and discussion

The current analysis of the mineral
composition and appearance of vegetation on
different areas of green plants, as well as the
comparison of the appearance of green spaces
grown in experimental areas (on soil with a
natural activity of “°K 0.8 Bq / kg and on soil

impregnated with an aqueous solution of “°KCl
salt with an activity of “°K brought to 2.5
Bg/kg) showed a relatively high growth rate of
vegetation in soil areas containing high
concentrations of “°KCI (see Fig.1).

C

Fig. 1. Appearance of sunflower (Helianthus annuus L.), corn (Zea mays) and coriander
(Coriandrum sativum) grown on ordinary soil with natural activity “°K 0.8 Bg/kg (a — beds on the
left and picture b) and on soil impregnated with an aqueous solution of chloride salt “°K with
activity brought up to 2.5 Bg/kg (a — beds on the right and picture c).

The course of photosynthesis is described by the overall equation as follows:

6CO, + 6H,0 — CgH120g + 60, (1)

The high endothermicity (3080 kJ/mol) of
this reaction is due to the high values of the

dissociation energy of the O—H bond (485498
kJ/mol or 5.0-5.2 eV/mol) in the water
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molecule and the C=0 bond (799 kJ/mol or 8.3
eV/mol.) of carbon dioxide molecule [11, 12].
Low energies of visible light quanta (below 5
eV/quantum) are insufficient to break the C=0
bond. However, the high energies of gamma
radiation quanta from the “°K isotope easily
explain the dissociation of carbon dioxide and
water molecules into the corresponding radicals
and ions. The presence of K isotopes in all
environmental objects (in water, soil and
vegetation), relatively high growth rates of
plants in soil areas containing relatively high
concentrations of “KCI, the presence of
photosynthesis variants on the cytoplasmic
membrane of extreme halobacteria or in the
absence of chlorophyll and oxygen, in the
depths of large lakes and seas of the planet in
the presence of long-wavelength infrared
radiation (from volcanic lava) testify in favor of
considering the role of ionizing radiation from
K at the initial energy-intensive stage of
photosynthesis, i.e. dissociation of CO, and H,0
molecules [11].

3

«|Hy ) *1071® molec/sm

The kinetics of the formation of radiolysis
products in the systems H,O, H,O - CO,, “KClI
- H,0 - CO,, “KCI - H,O - CO; - "organic
mass"” under the influence of ionizing gamma
radiation were studied so as to study the course
of chemical processes in a mixture of water with
carbon dioxide in the presence of mass green
vegetation. Repeatedly washed with distilled
water different quantities (1.0, 5.0 and 10.0 g) of
green leaves of olive trees (Olea europaea L.)
were chosen as the organic matrix. Performed
radiometric measurements showed that the
activity of radiation from 5.0 gr. “°KClI salt in
one ampoule was 40 Bg. Filled with the
indicated mixtures ampouyles before irradiation
at a powerful gamma installation were stored for
30 days around a vessel containing a weak
source of gamma radiation (filled with “°KCI
salt) with an activity of 1000 Bqg. Figures 2, 3, 4,
5, 6, 7, 8, and 9 are indicative of the kinetics of
the formation of radiolysis products of the
studied mixtures irradiated at the high-power
gamma installation YK-12000.

~a— 90 mm Hg col. CO» + 25 ml H7O
—— 30 mm Hg cof. CO> + 25 ml HO

~d—25ml HxO

50 104 150 200 250

—+ T, min,

Fig. 2. Kinetics of hydrogen production during radiolysis of water and mixtures of water

carbon dioxide.

Note that no hydrogen formation was
observed during the chromatographic analysis in
ampoules filled with water and a mixture of
water with carbon dioxide, which were stored
for a month around a weak source with an
activity of 1000 Bq.

However, the presence of a trace amount

300 350

with

of hydrogen was detected in ampoules
containing multi-component systems stored for
30 days near a weak radiation source. This
amount ((0.1-0.2) x 10 molecules/cm3) was
much lower (more than 10° times) than the
values of the hydrogen concentration (shown on
Kinetic curves in Fig. 4) formed in the ampoule
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under the action of ionizing radiation from the powerful gamma installation YK-120000.

a5 gr 0K 1 + 25 mlF0 + 90 mm Hg col. €0y 41 gram.

10
e 5 gr 0K 01+ 25 mlH30 + 50 mm Hg col. 003 +8 qram
9 .
-5 ""K('I + 25 mlH20 4 50 mm Hg ¢ol, CO2 +10grom
2 2 24104
8 -5 qr 0xc) + 28 mlb0 4 30 mm. Hg col, CO2 +1 grom,
” .
g 7 /"4 ——$ gr OKCl = 25 mlH70 -+ 30 mm. Hg col. COy +S gram.
¥
'é 6 //' a5 g 101+ 25 mlHy0 + 30 mm.Hg col. OOy +10 gro.m.
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Fig. 3. Kinetics of hydrogen formation during radiolysis of mixtures “5 g “’KCI - 25 ml. H,0 — 30, and 90
mm.Hg.col. CO, — 1.0, 5.0 and 10.0 g. organic mass”.

=825 ml 0 + 30 mm Hg col.COy
=25 ml Hy0 + 90 mm.Hg col.COy

5 qr K1 + 25 mi+30 mm.Hg col.CO3 + 1 gr o.m.
12 =S5 qr K1+ 25 mis200 mm.Hg col.COp + 1 gr oum,
"'E 00 b5 qr 1425 mie 30 mm.Hg col.CO3 + 5 gro.m,
T a5 qr 40KC1 425 mi+ 200 mm.Hg col.CO; + 5 gr o.m,
E 08 p—S qr 1425 mis 30 mm,Hg col.COp + 10 gr o.m,
DA 5 qr YK (1925 mH+200 mm.Hg col.COy + 10 gr o.m,
=~ 08
g
-1'- 0[4
02
00 —

0 5 100 150 200 250 300 350
— 7, min.
Fig. 4. Kinetics of formation of carbon monoxide during radiolysis of mixtures "25 ml  H,O — 30

and 90 mm.Hg.col. CO,", "5 g “°’KCI - 25 ml H,O - 30 and 200 mm.Hg.col. CO, — 1.0, 5.0 and 10.0
g organic mass".
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Fig. 5. Kinetics of hydrocarbon formation upon radiolysis of mixtures "5 g “°KCl - 25 ml H,O - 90
mm.Hg.col. CO, - 1 g organic mass”.

i ~8=Cy.3,4 5qr KCI+ 25 ml Hy0 + 9 mm Hy col. €Oy + S qroum
13 +(75qrnk('l-25m!li10+')0-- Hg colCOy + S qrom

12 ~=Coaiqr W15 ml H30 + 90 mm Hg colCO; + § gro.m
" = Cy S qr KC1+ 25 1 Hy + 90 mmn Hg col €O, + 5 g o,
10

09

08

— | C]* 107" moteessm?

0 50 100 50 200 280 300 350

+ T, min,

Fig. 6. Kinetics of hydrocarbon formation upon radiolysis of mixtures "5 g “°KCI - 25 ml H,O - 90
mm.Hg.col. CO; - 5 g organic mass”.
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s —— (71,4 5qr YKC1+ 25 m H30 + 99 mm Hg col. CO3+10 qr o,
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Fig. 7. Kinetics of hydrocarbon formation upon radiolysis of mixtures "5 g “°KCI - 25 ml H,O - 90
mm.Hg.col. CO, - 10 g organic mass”.
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Fig. 8. Kinetics of hydrocarbon formation upon radiolysis of mixtures "5 g “°KCI - 25 ml H,0 - 200
mm.Hg.col. CO, - 10 g organic mass”.
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~d=C75qr Wycr+25ml H10+ 30 mm Hg col. CO7 + 10 gr o.m.
~o—-Cg g Sqr'ml\'('l + 25 ml Hy0 # 30 mm Hg col. COy + [0 gr 0.m.

~v—=Cq5qr WK1+ 25 ml H30 + 30 mm Hg col. CO3 + 10 gr o.m.

Fig. 9. Kinetics of hydrocarbon formation upon radiolysis of mixtures "5 g “°KCI - 25 ml H,0 - 90

mm.Hg.col. CO, - 10 g organic mass”.

The energy of a gamma quantum from “°K
is 1.45 MeV. The radiation-chemical yield of
hydrogen formation from water is 0.3-1.0
molecules/100 eV [12]. Gamma rays emitted by
a source with an activity of 1000 Bg emit a total
energy over 30 days of 1000 X 30 X 24 X
3600 X 1450000 eV = 3.8 x 10" eV, which
corresponds to the formation of no more than
0.4 X 10 H, molecules from pure water in an
ampoule during 30 days. The formation
(radiation-chemical yield) of hydrogen during
the radiolysis of organic matter is approximately
ten times higher, which corresponds to the
formation of no more than 4.0 x 10"
molecules or 0.1 X 10 Hy/cm® molecules in
the ampoule, taking into account that the
volume of the ampoule is 40 cm®.

The value obtained by calculation explains
the detected “dark effect of the formation of
trace amounts of hydrogen” in ampoules
containing mixtures of "*°KCI-H,0-CO,-
organic mass".

The research into the Kkinetics of the
formation of products during the radiolysis of
the above systems led to the following
conclusions:

- the rate of CO formation grows with
increase in the concentration (pressure) of CO,
in the H,O — CO; mixture, the rate of H,
formation decreases and no formation of
hydrocarbons is observed in this case. The
formation of hydrocarbons during the thermal
catalysis of the H,O — CO mixture in the
presence of ionizing rays is considered in [11];

- the rate of formation of CO with increase
in the concentration (pressure) of CO, from 30
to 200 mm.Hg.col. in mixtures “5 g YKCI - 25
ml H,O - CO, — 1.0, 5.0 and 10.0 g organic
matrix" increases, and the rates of formation of
H, and CH, decrease. At the same time, the total

amount of formed relatively  heavy
hydrocarbons (C2-C8) does not change
significantly;

- an increase in the rate of formation of
H,, CO, CH, and relatively heavy hydrocarbons
(C2-C8) is observed with increase in the amount
of organic matter in mixtures “5 g “°KCI - 25 ml
H,0 — 90 mm.Hg.col. CO,— organic matrix”;

- the rate of formation of molecular
products with increase in the absorbed dose of
radiation in the system 5 g “°KCI - 25 ml H,0 -
30 mm.Hg.col. CO; - 10 g organic matrix” do
not change significantly and the accumulation of
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products is observed in proportion to the value
of the absorbed dose.

The revealed regularities prove
conclusively the observed high growth rates of
vegetation in soil areas containing high
concentrations of “’KCI, which are microsources
of ionizing radiation that create relatively higher
doses than in similar soil with vegetation (with
relatively low growth rates) containing
relatively low concentrations of “°KCI. The
rapid growth and maturation of fruits of figs
(Ficus carica L.) and white mulberries (Morus
alba L.), after a certain growth phase, the

accumulation of glucose and fructose in them
during summer days and nights, testifies in
favor of the proposed version.

The formation of heavier hydrocarbons
and carbohydrates in the studied
multicomponent systems under the influence of
ionizing rays can be explained as being due to
the mechanism of formation of heavy
molecules, described in detail in [13, 14], which
consists of a sequence of numerous elementary
reactions with a number of values of their rate
constants indicated.

Conclusion

The considered and obtained data
(presence of “°K isotopes in all environmental
objects), the efficiency of the process of
assimilation of “°K from water by plants, the
relatively high rates of plant development in soil
areas containing high concentrations of “°KCl,
the presence of photosynthesis and the absence
of chlorophyll and oxygen, on the cytoplasmic
membrane of extreme halobacteria, in the
depths of large lakes and seas of the planet in
the presence of long-wavelength infrared
radiation /from volcanic lava/, qualitative

changes in the composition of fruits of figs
[Ficus carica L./, white mulberries /Morus alba
L./ both in summer days and at night, the high
value of the C=0 bond energy in carbon dioxide
molecules, which is much higher than the
energy of visible light quanta) indicates the
expediency of taking into account the role of
ionizing radiation from “°K at the initial energy-
intensive stage of initiating the dissociation of
molecules (CO,, H,O, etc.) when considering
traditional multistage biochemical mechanisms
of photosynthesis.
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PAJHOJIMTUYECKHUE NIPOOECCHI B CMECH BOJbI C IBYOKHCBHIO YIVIEPOJA
B IPUCYTCTBUU OPTAHUYECKOU MATPUIIbBI

X. MammajnoB, Y. Anuea-/[xxa60apJnl, X. lllupanuena

HUncmumym Paouayuonnwix I[lpobnem
AZ 1143, Baky, yr. bB.Baeab6szaode, 9; e-mail: xaganio6@mail.ru

AnHoTanus: C Lenpl0 M3ydeHUS MEXaHW3Ma pPaJUOJIMTUYECKUX IMPOLECCOB, NMPOTEKAIOIIMX B
pPacTUTENBHON Macce B MPUCYTCTBUM COAEPKAIIEHCA B HEW €CTECTBEHHOI'O0 M30TOIMA KaJus (40K),
ObUI TPOBEIEH PAJAMOJIU3 OUMIIEHHOW BOJBI, €€ CMECH C JBYOKHCHIO YIJepoJia, a Takke ¢
N00aBJIEHUEM B 3Ty CHCTEMY COJIM XJIOPUJIA M30TOMA KaJIHs (4OKCI) Y pacTUTEIBHON Macchl. bpuio
YCTaHOBJIEHO, YTO B MPHUCYTCTBUHU KCl B cucreme mHaGmomaercs (cooTBeTCTBYIOIINH
HE3HAYUTEIBHOM /03¢ m3mydeHns oT “°K) 06pasoBaHMe B CIEIOBBIX KOJTHYECTBAX MOJEKYISIPHOTO
Bojopona. Ilpu pamuonuse nByxkommoHeHTHO# cucrembl (Hp,O - COz) ¢ moBbllIcHHEM
koH1eHTpauuu CO, HaOIr0faeTCsl CHIYKEHUE CKOPOCTH 00pa30BaHMs MOJIEKYJISPHOTO BOAOPOAA.
M3yueHneM KUHETHKHA 00pa30oBaHUs NMPOIYKTOB PAIUOIM3a MHOTOKOMIIOHEHTHOM cuctembl «H»0 -
CO, - “KCl - opraHuyecKkas maTpuia”’ ObLJIO YCTAHOBJIEHO, YTO C IOBBIIIICHUEM IOTJIONICHHOM
710361 HOHU3UPYIOLIETO U3ITy4eHHs (TIPU CTaOMIBHBIX KOHIIEHTPAIHUAX BCEX KOMIOHEHTOB CUCTEMBI)
HaOJt0/1aeTCsl TIOBBIIIEHHE CKOPOCTH OOpa30BaHUS MOJIEKYJSIPHOIO BOAOPOJa, MOHOOKHCHU
yriepoja, MeTaHa M CpPaBHUTENBHO TshKenbIx yrieBopoponoB (C6, C7, C8). C yBenuueHueM
koH1eHTpauuu CO; HaOIOAAeTCsl TeHJEHIMSI CHUXEHHUS CKOPOCTH 00pa30BaHMs MOJIEKYIISIPHOIO
BOJIOPOJIa ¥ METaHa M MOBBIICHHUs cKopocTH oOpazoBanusi CO u cpaBHUTENbHO TspKenbix (C6, C7,
C8) yrieBoaoponoOB. YBEIUWYEHHE KOJIMYECTBA OpPraHMYEcCKOil Macchl  (ImpH  CTaOWUIIBHBIX
koHueHTpauusix COz, HoO n KCl) COIIPOBOKIAETCS YBEITMUEHHUEM CKOPOCTH OOpa30BaHMs BCEX
npoayktoB (Hp, CO, CHs 1 cpaBHUTENBHO TSDKEIBIX YIJIEBOJOPOJIOB). BBUIO yCTaHOBIIEHO, YTO
YBEJIMUEHUE MacChl OPraHWYECKOM MAaTpUIbl B HCCIEIyEMONM MHOTOKOMIIOHEHTHOW CHUCTEME
CTUMYJIUPYET pocT 00pa30BaHus BceX NPOAYKTOB panuonusa. C yBenndyeHueM koHueHTpauun CO;
HabmrogaeTcs CHIKEHHe ckopocTu obpazoBanus Hy u CHy, cpaBHUTENBHO MEIJICHHOE TOBBIILICHHUE
CKOpPOCTH 00Opa3oBaHMsI MOHOOKHCH YIJIEpOJa M TOBBIIIEHHE CKOPOCTH 3JEMEHTApHBIX pPeaKLuit
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npeBpalIeHus JIETKUX mpoaykroB paguonusa (Hp, CO, CHa) B CpaBHHUTENBHO TSKEIBIE MPOTYKTHI
(C6, C7, C8). IlomyueHHble pe3yabTaThl YKa3blBAIOT HAa  IEJECOOOPAa3HOCTh Yyd4eTa BKJaja
MOHU3HPYIOUIETO M3JIy4YeHUs OT TMPUCYTCTBYIONIMX B KOMIIOHEHTaX OKpYXKaloleh Ccpessl
PaAMOHYKIUOB, TP PACCMOTPEHHMHM MHOTOCTYNEHYATHIX OMOXMMHUYECKHMX MEXaHH3MOB
(doTocuHTE3a, C MENbI0 00BICHEHUS UHUIMUPOBAHUS YHEPTOEMKHUX IpoiieccoB pasioxeHus CO; u
H,0.

KuoueBble cjioBa: paaudonu3, HU30TON 4OK, cmecu H,O - COp, pacturenbHas wmacca,
YTIEBOIOPOIBI.

UZVi MATRITSA OLAVO EDILMIS SU VO KARBON QAZI QARISIGINDA
RADIOLITIiK PROSESLOR
X. Mammadov, U. Oliyeva-Cabbarh, H. Siraliyeva

Azarbaycan Respublikasi Elm va Tahsil Nazirliyi Radiasiya Problemlari Institutu
AZ 1143, Baki, B. Bahabzad> kiic., 9; e-mail: xaganiO6@mail.ru

Xiilasa: Torkibindo kaliumun tebii izotopunun (*°K) istiraki ils bitki kiitlasindo bas veran radiolitik
proseslorin - mexanizmini  6yronmoak moagsadilo distillo edilmis suyun, onun karbon gqazi ilo
garisiginin, hameinin kalium xlorid duzu (°KCI) va bitki kiitlosi ilo garisiglarnin radiolizi tadgiq
edilmisdir. “°KCI duzu hoall edilmis sistemdo iz migdarinda (*°K-dan ciizi siialanma dozasina uygun
miqgdarda) molekulyar hidrogenin smalo galmasi miisahido olunur. iki komponentli sistemin (H,O -
CO,) radiolizi zaman1 CO, konsentrasiyasinin artmasi ilo molekulyar hidrogenin omolo galma
siiratinin azalmasi miisahido olunur. "H,0 - CO, - “°KCI - iizvi matritsa" ¢oxkomponentli sistemin
radioliz mohsullarinin amalo galmo kinetikasini 6yronilmasi ilo miioyyan edilmisdir ki, sistemin
bitiin komponentlorinin sabit konsentrasiyalarinda ionlasdirici siialanmanin udulmus dozasinin
artmasi ilo molekulyar hidrogenin, dom gazinin, metanin va nisbaton agir karbohidrogenlorin amalo
goalma siiratinds artim miisahids olunur (C6, C7, C8). Karbon gazinin konsentrasiyasinin artmast ilo
molekulyar hidrogenin vo metanin amoalo galms siiratinin azalmasi, dom gazinin vo C6, C7, C8
karbohidrogenlarin amalo goalmoa siirotinin artmas: tendensiyas: miisahida olunur. Uzvi maddalorin
migdarinin artmas: (CO,, H,O va “°KCI sabit konsentrasiyalarinda) biitin mohsullarin (H,, CO,
CHj vo nisbaton agir karbohidrogenlorin) amolo golma siiratinin artmas: ilo miisayist olunur.
Miiayyan edilmigdir Ki, todgig olunan goxkomponentli sistemds tizvi matritsanin kiitlasinin artmasi
bitin radioliz  mohsullarinin - amalo  galmasini  stimullasdirir.  Sistemds  karbon qazinin
konsentrasiyasinin artmasi ilo H, vo CH4 amalo galma siiratinds azalma, dom gazinin amala galma
siiratinda zoif artim va yiingil radioliz mahsullarinin (H,, CO, CHy4) nisbaston agir mohsullara (C6,
C7, C8) ¢evrilmasinin elementar reaksiyalarinin siiratindo shamiyyatli artim miisahido olunur.
Alinmis naticalor ¢oxmarhalali biokimyavi fotosintez proseslorinin mexanizminds CO, va H,0
molekullarinin  enerji  tutumlu parcalanma proseslorinin  izaht moqgsadilo  otraf  miihit
komponentlorinds moévcud olan radionuklidlorin ionlasdirict siialanmasinin  iimumi prosesin
reallagdirilmasinda tohfasinin nazars alinmasinin magsadoauygunlugunu gostorir.

Acar sozlar: radioliz, *K izotopu, H,0-CO, qarisiglari, bitki kiitlosi, karbohidrogenlor.
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