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ABSTRACT

This article describes a comprehensive analysis of the optimal evaporation method for an
alkaline solution that is prepared using the aqueous extract of cotton stalk ash, along with the
investigation of the chemical composition of the precipitation that appears during evaporation of
the solution. Cotton stalk ash is regarded as a secondary product from burning biomass in
household appliances, specifically in tandir ovens used to bake bread and somsa, and is currently
being discarded into the environment. In the presented research, the procedure for preparation

Received: April 21, 2026 of the alkaline solution was conducted under optimal conditions, when the mixture of ash and
Peer-reviewed: April 27, 2026 water with the weight ratio of 1:5 was boiled. Then, filtration and evaporation of the obtained
Accepted: July 1, 2026 suspension were performed. From the results obtained, the optimal evaporation regime was

identified as 75%, as during this regime no precipitation occurs. Nevertheless, at an evaporation
level of 80%, precipitation was observed in the solution due to the disturbance of the solubility
equilibrium. The content of the precipitated components in relation to cations was estimated
using flame photometry, and the phase composition was evaluated with FTIR spectroscopy.
Thus, the precipitate was found to contain mainly carbonate-like compounds. It was proved that
potassium ions prevailed in the solution, and their molar concentration is much greater than that
of other cations. Moreover, when the concentration is high, a certain share of potassium ions is
transferred from the solution into the precipitate phase. As calculated, the total alkalinity of the
prepared solution equals 3.41 N and constitutes about half of the alkalinity of the 6 N NaOH
solution employed in the vegetable oils purification process.
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Introduction plant biomass consists of a complex mineral

composition, where potassium, calcium, and silicon

Rational and effective use of waste from plant  compounds play an important role as predominant
biomass has become one of the priority trends in  elements. There is a considerable difference in the
scientific research. The resulting ash from burning  proportion of these elements, depending on the
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type of raw materials used and the conditions of
the burning process [[1], [2], [3], [4], [5]].

Based on existing scientific publications, it is
possible to state that potassium-containing
compounds in biomass ash have good solubility in
water and transfer to the solution phase during
extraction and play the role of active agents.
Calcium compounds, in turn, are found mainly in
the insoluble carbonate form and do not dissolve in
aqueous solutions [[6], [7]].

Extraction of alkaline components from the ash
involves a series of complex physicochemical
processes, including ion exchange, solubility of
substances, and phase equilibrium processes. Due
to the high solubility of potassium and sodium salts
in water, they selectively dissolve in an aqueous
phase, thus forming a high concentration of alkali
solution [[8], [9]].

The physicochemical properties of the obtained
solution are determined by several main
technological parameters: temperature, duration of
the extraction process, and the ratio between the
liguid and solid phases. The aforementioned
technological parameters have a significant impact
on the formation and stabilization of the
composition of the solution [8].

Technologically, it is important to control the
evaporation process and obtain an aqueous
solution with high concentration. It should be noted
that the higher the concentration of the solution,
the higher its degree of alkalinity; but beyond a
critical point, the solubility equilibrium is disturbed,
leading to precipitation of poorly soluble products
of ion reactions [[10], [11].

In conditions of high concentration, the
interaction between the ions increases, causing co-
precipitation reactions. It contributes to the
creation of poorly soluble complexes and alloys,
reducing the compositional stability of the solution
and causing the loss of a part of the required
substances. Thus, setting the required level of
evaporation and its effective regulation become
essential aspects when striving to improve the
performance characteristics of the technological
complex [[11], [12]].

The alkaline solution produced based on
biomass ash is expected to be a prospective
compound applicable in many industrial
procedures. For example, in processing vegetable
oil, it has a significant function of neutralizing free
fatty acids [[13], [14], [15]].

The success rate of the procedure in question
largely depends on the concentration and chemical
composition of the alkaline solution, and both

parameters play a critical role in the effectiveness
of neutralization and the quality of the end-product
[16]. In addition, the feasibility of utilizing such
solutions as an alternative agent instead of
traditional sodium hydroxide is justified in the
literature as well [3].

From research findings, it can be concluded
that biomass-based ash materials, especially
plantain (heat-treated edible banana) peel ash, and
in the mixture with traditional adsorbents, can
efficiently reduce the concentration of free fatty
acids (FFA) in vegetable oil. Under optimized
conditions, the maximum efficiency of removing
FFA through using these materials may range from
70% to 97% [3].

The high efficiency of the method can be
attributed to the strong reaction of active
substances in the ash with FFA and excellent
adsorption properties of the material.

The process of obtaining potassium carbonate
from cocoa pod ash has also been studied, where
the major impurity element has been revealed to
be calcium ions. It was additionally noted that the
efficient removal of such impurities from the
solution is crucial [1].

Thus, the above data prove the feasibility of the
use of alkaline compounds isolated from the
biomass ash as an alternative or complementary
substance for conventional alkaline reagents in the
vegetable oil refining process, especially in
neutralizing them. At the same time, this approach
is advantageous not only due to its high efficiency
but also because it lowers production expenses.

The technology of processing vegetable oils
involves several consecutive steps, each one aimed
at removing specific impurities from vegetable oils
and concluding according to further processing
needs. The allowed content of accompanying
components of vegetable oils is defined by special
standards and requirements, depending on the
nature, quality, and application of vegetable oils.

Free fatty acid content in vegetable oils
negatively influences the sensory qualities and
increases oxidation rate. In addition, there have
been proven dependencies between accompanying
substance content and composition and ripeness of
vegetable seeds used for oil production as well as
processing conditions [[17], [18], [19]].

In processing vegetable oils with caustic soda,
some part of carotenoids is absorbed by particles
within the soap stock phase, which appears due to
intensive interaction of oil with highly concentrated
alkaline solution. Nevertheless, most of them are
eliminated by solid adsorbents, which have an
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elaborate structure [[20], [21], [22], [23], [24], [25],
[26]].

Thus, the data presented above show that
alkaline solutions derived from biomass ash are
distinguished by their pronounced alkalinity and
have significant prospects for the use of these
solutions in industrial processes, including refining
vegetable oils [[1], [3]]. Nevertheless, while the
process of extraction of ash solutions is described
thoroughly in previous scientific research, the
further  technological step-the process of
evaporation and its impact on the composition of
the solution and precipitation-is insufficiently
studied. Specifically, the issues of ions'
redistribution and their transformation in the solid
state during the process of high concentration of
the solution demand further scientific research.

As recent scientific research has revealed, the
alkaline solutions derived from biomass ash may
serve as an alternative source of sodium hydroxide
in the industry. Such a method provides effective
recycling of production wastes, allows decreasing
the amount of imported chemicals, and helps use
resources rationally [[3], [27], [28], [29]].

Consequently, in the current study, the most
effective regimes for the evaporation of the
alkaline solution prepared from cotton stalk ash
were found, and a detailed analysis of ions’
distribution in the solution and precipitate and
their chemical properties were carried out using
the flame photometry and infrared spectroscopy
approaches. However, since the composition and
concentrations of the alkaline solutions have a huge
impact on the total effectiveness of the purification
process, there should be some research conducted
in this field. Indeed, it can be noted that such
factors as the influence of evaporation on the
solution’s composition and the content of the
active substance have not been considered
thoroughly enough yet.

Materials and Methods

As the subject for investigation, the solution
derived through the aqueous extraction of cotton
stalk ash, along with the precipitates derived
through the evaporation of said solution, were
chosen. As the first step of the experiment, cotton
stalk ash was combined with water in different
mass ratios and heated up to dissolve the soluble
compounds in the liquid phase. According to the
results of the experiments conducted, the highest
concentration of compounds in the solution was
achieved using an ash-to-water mass ratio of 1:5.

This solution was filtered to separate the solid
mass from the solution, and then the filtrate was
kept separately and was evaporated to different
degrees. In terms of filtrate evaporation, the
conclusion is that evaporation up to 75% of the
solution can be considered an optimal stage. In the
case of such evaporation, the alkaline level of the
solution is high, and there is no precipitation. When
the evaporation of the solution was increased to
80%, precipitation occurred in the solution, and the
precipitate was later examined. The solution with
an evaporation rate of 75% was regarded as the
optimal solution.

The determination of cations in the solution
and precipitate and their precipitation was done by
using flame photometry. Flame photometric
analyses were performed using a BWB XP flame
photometer produced by BWB Technologies
Company (United Kingdom).

The determination of potassium ion
concentration in the solution was done by taking
1.0 ml of the solution and placing it in a 1000 ml
volumetric flask. Distilled water was added up to
the mark, after which the solution was thoroughly
mixed. Fifteen milliliters were withdrawn from the
flask and analyzed using flame photometry.

Flame photometric analysis was done according
to a calibration curve, and the concentration of the
ions was determined in ppm.

The chemical composition of the precipitate
was studied by the method of salt analysis. During
the research work, a sample of the precipitate
weighing 1 g was weighed exactly, placed in a
volumetric flask of 1000 ml capacity, and then
dissolved in distilled water. Then the mixture was
well stirred, and the concentration of the main
cations (potassium K*, sodium Na*, calcium Ca?,
and barium Ba?*) in the solution was determined
using the flame photometry method.

The structural composition of the precipitate
was established by infrared spectroscopy (FTIR).
The measurements were carried out on an
IRAffinity-1S FTIR spectrometer (Shimadzu, Japan).
The spectra obtained allowed the identification of
the functional groups present in the sample and an
assessment of the mineralogical composition and
chemical nature of the precipitate.

Results and Discussion

The research involved an analysis of the main
stages of obtaining the alkali solution from cotton
stalk ash, which is classified as agricultural waste,
and the alkali concentration process. In order to
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provide for complete dissolution of the alkaline
components from the ash, the dissolution was
carried out in water at a ratio of 1:5, providing for
the creation of the primary alkali solution. The
obtained solution was concentrated through
gradual evaporation, thus creating solutions with
varying degrees of concentration. In the present
research, evaporation degrees of 25%, 50%, 75%,
and 80% were tested, with the 75% degree being
identified as the most technological one. The
alkalinity was estimated by the titrimetric method,
and the dependence on the evaporation degree
was estimated. Additionally, the solutions with the
75% and 80% evaporation degrees, and the
precipitate sample created under conditions of high
concentration, were studied from the perspective
of their physicochemical characteristics.

It was established that with an increase in the
evaporation level, the balance of ions in the
solution is disturbed, and individual substances
pass into the phase of the precipitate in the form of
insoluble compounds. In this regard, the impact on
the selectivity of the composition of the solution, as
well as the possibility of retaining the main alkaline
components in the solution, is quite tangible.

According to the results of flame photometry of
the optimal solution, potassium ions prevail in its
composition. For a detailed evaluation of these
data, the experimental results obtained during
repeated tests are shown in Table 1.

Table 1 - Analytical results of the optimally evaporated
solution

Experimental lon concentration (ppm)

samples K Na  Ca Ba Li

Sample 1 114.9 10.1 9.3 8.5 0.35

Sample 2 115.3 10.3 9.5 8.7 0.38

Sample 3 116.1 10.6 9.8 9 0.42

Sample 4 116.5 10.8 10 9.2 0.45

Sample 5 115.7 10.2 9.4 8.6 0.4
SD 0.63 0.29 0.29 0.29 0.038

It is clear from the table above that the
potassium ion had the highest concentration
among all ions analyzed, and the low standard
deviations suggest that the test results were highly
reliable.

For instance, in the solution reduced to 75%,
the mean concentration of potassium ions was
115.7 ppm, indicating that potassium is indeed the
primary alkali element in the sample. However,
apart from potassium ions, other ions such as Na*,

Ca?*, and Ba?* ions were also observed, albeit in
low concentrations (Figure 1).
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Figure 1 - Flame photometric spectrogram of the
optimal solution

Based on the average values of the results from
flame photometry, the presence of the following
ions was detected in the solution: Na — 10.4 ppm; K
—115.7 ppm; Li — 0.4 ppm; Ca — 9.6 ppm; Ba — 8.8
ppm.

To express the values in terms of molar
concentration, it was assumed that ppm is equal to
mg/L, and then the calculations were carried out
using the molecular mass of each ion.

Moreover, taking into account the fact that the
solution sample was diluted 1000 times, the
obtained values were recalculated using the
appropriate coefficient, which allowed determining
the concentration of ions in the initial solution
(Figure 2).

Figure 2 - lon concentration in the optimal solution

Furthermore, considering that the solution was
diluted up to 1000 times (from 1 to 1000 ml) during
the test, it was taken into consideration that the
resulting data referred to the sample diluted 1000
times, and accordingly, the resulting concentrations
were recalculated by multiplying by 1000.

However, with the increasing evaporation
degree, which means that the evaporation of the
solution proceeded to more than 75%, the

—  123——



2028; 345(2):120-129

ISSN-L 2616-6445, ISSN 2224-5243

precipitation took place. As shown in Table 2, based
on the analysis of the precipitate carried out with
the help of the BWB XP flame photometric
technique, the precipitation includes not only Ca2+
ions but also considerable amounts of potassium
ions.

Table 2 - Results of the analysis of the precipitate
composition

Experiment lon concentration (ppm)
al samples
K Na Ca Ba Li
Sample 1 31.8 0.5 3.6 10.4 0.15
Sample 2 32.2 0.55 3.8 10.7 0.18
Sample 3 33 0.65 4.1 111 0.22
Sample 4 33.4 0.7 4.2 11.3 0.25
Sample 5 321 0.6 3.8 11 0.2
SD 0.67 0.07 0.24 0.35 0.038

From the table, it can be clearly seen that
although different types of cations are found in the
precipitate, the sum of all these fractions comprises
a small proportion of the precipitate. The existence
of potassium ions in the precipitate implies that
evaporation of the solution should be stopped
before the formation of the precipitate (up to 75%
evaporation).

In addition, the existence of potassium ions in
the precipitate suggests that potassium salts also
partially precipitate from the solution at high
concentrations.

The reason behind this behavior is the
disturbance of the solubility equilibrium of the
solution and the process of co-precipitation due to
ion interactions. Meanwhile, the relatively large
percentage of barium ions in the precipitate
suggests the precipitation of carbonates, which
means that carbonate ions are also present in the
system and readily react with divalent cations to
form poorly soluble compounds (Fig. 3).

Graph of 1-minute log
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Figure 3 - Flame photometric spectrogram
of the precipitate

Based on the average results of flame
photometric analysis, it is possible to claim that the
precipitate contains Na — 0.6 ppm, K—32.5 ppm, Li
—0.2 ppm, Ca—3.9 ppm, Ba—10.9 ppm.

The analysis was performed according to the
methodology, whereby 1 g of precipitate was used
as a sample and was placed into a 1000 mL
volumetric flask and filled up with distilled water.
Then, a portion of this solution was analyzed with
the help of a flame photometer. Consequently, the
obtained ppm values indicate the content of ions in
1 g of precipitate in 1 L of solution.

The molar concentration of each ion was
calculated, and the content of ions in the
composition of the precipitate was estimated (Fig.
4).
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Figure 4 - lon concentration in the precipitate

Based on the obtained data, it can be said that
the content of potassium ions in the precipitate
exceeds the content of other alkali metal ions.
Thus, along with calcium, the precipitate contains
potassium salts. It can also be noted that due to the
higher content of barium ions, sodium, and lithium
ions, the composition of the precipitate is a
heterogeneous mineral mixture. In general, based
on the obtained data, the precipitate after
evaporation of up to 80% belongs to the complex
multicomponent mixture containing a large amount
of potassium and carbonate components.

Data on the chemical nature of the precipitate
obtained by means of infrared spectroscopy
(IRAffinity-1S FTIR) were additionally important.
The analysis of the received spectrum (Fig. 5)
confirms that the precipitate is predominantly
carbonate.

The very strong absorptions appearing at
1477.68 and 1400.32 cm™ represent the vs
vibrational transitions of the COs*" ion. This high
level of intensity and broadness implies that the
carbonate species predominate. Furthermore, the
absorption band appearing at 837.11 cm™
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represents the v, transitions of the COs®" ion;
additionally, the absorption bands at 696.30 and
638.44 cm™ correspond to the v, transitions.
Notably, the absorption bands in the ~700 cm™
region reveal the carbonate phases and could imply
the existence of CaCOs3 or other carbonate forms.

In this context, the very intense absorption
appearing at 1238.30 cm™ indicates the existence
of ion-ion interactions within the carbonate system
or mixed carbonate phases. Additionally, the
absorption band appearing at 1555.55 cm™ might
signify some other types of bonding interactions in
the carbonate system or possibly the presence of
organics.

The band located at 988.70 cm™ signifies the
presence of silicate compounds (Si-O bonds) within
the precipitate sample; hence, the material does
not appear to be an entirely carbonate compound
but a mineral mixture. This may be attributed to
the existence of silicates in the form of biomass ash
contaminants. Weak peaks appearing in the high-
frequency range (2081, 2144, 2206, and 2264 cm™)
could be due to atmospheric CO, or gaseous
compounds. The weak peaks found in the low-
frequency range (605.65 and 449.41 cm™)
represent metal-oxygen (M-0) bonds.

Generally, based on the FTIR analysis results,
one may conclude that the predominant content of
the precipitation is represented by carbonate
compounds, primarily  calcium carbonate.
Nevertheless, due to the presence of certain
additional peaks, it can be stated that the
composition of the precipitate is not pure CaCO;
but is a complex mixture of carbonates containing
potassium, sodium, and other elements.

In this regard, based on the data obtained using
infrared spectroscopy and flame photometry
methods, one can conclude that the principal
component of the precipitate is CaCOs, but its
composition is complex.

Figure 5 - FTIR spectrogram of the precipitate obtained
using the IRAffinity-1S spectrometer

The obtained results indicated the distribution
of ions between the solution and precipitate
phases. At optimal parameters, potassium ions
remained in the solution, while calcium ions
migrated to the precipitate phase in the form of
insoluble carbonates. Nonetheless, increasing the
concentration of the solution resulted in
disturbance of solubility equilibrium, thereby
causing potassium compounds to migrate to the
precipitate. The mechanism involved in this
migration is called co-precipitation due to the ion
interaction effect, which decreases the selectivity
of the system.

It should be noted that the comparison of the

results with literature data shows considerable
discrepancies. Previously, it was found that
potassium compounds remained in the solution
phase, while in the current investigation, the
migration of potassium ions occurred at a high
degree of evaporation.
In this way, even though the evaporation procedure
used for the concentration of the solution has
positive effects up to a certain point, going past this
point causes imbalance in the system and results in
negative outcomes. According to the results of this
experiment, it was concluded that the best
technology in this situation is to stop the
evaporation procedure before the appearance of
precipitate. With such an approach, the largest
amount of potassium ions will remain in the
solution.

Conclusion

Based on the findings of this research, it
became  possible to define the basic
physicochemical processes of extract solution
evaporation from cotton stalk ash. It was
established that the concentration of the solution
up to 75% entails an increase in alkalinity, whereby
potassium ions are present in a concentration of
2.96 mol/L, and precipitation does not take place. If
the degree of evaporation exceeded 75%, then the
solubility equilibrium would be disrupted, and
precipitation would occur.

According to the analysis results, it is possible
to conclude that the nature of the precipitation is
predominantly carbonate, containing, besides other
compounds, potassium ions and calcium. Thus, co-
precipitation takes place owing to the interplay of
ions when the concentration is high. Based on the
analysis of ion distribution, it was revealed that
potassium ions stay in the solution during ideal
evaporation conditions, but excessive
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concentration leads to their partial transition into
the solid phase. This fact is accompanied by a
decrease in selectivity and loss of useful
substances. On this basis, it can be argued that
from the technological perspective, the best regime
implies the termination of the evaporation process
prior to the appearance of precipitation, that is, at
75%.

According to the calculations, the total
alkalinity of the obtained solution is 3.41 N due to
K* and Na* ions. It is known that in conventional
vegetable oil refining technology, sodium hydroxide
(NaOH) is usually used as a 20% solution with a
density of approximately 1.2 g/mlL, which
corresponds to about 6 N alkalinity for oil with an
acid value of 5 mg KOH/g. The comparison results
showed that the alkalinity of the ash extract
solution is approximately 1.8 times lower than that
of the same volume of NaOH solution used in
conventional technology, meaning that its alkaline
effect is about 56.8%.

However, from a technological point of view,
the total amount of alkali introduced can be

compensated by appropriately increasing the
volume of the solution. On this basis, the use of ash
extract solution may significantly reduce the
consumption of imported NaOH and, under certain
conditions, partially or almost completely replace it.
The effectiveness of this approach in vegetable oil
refining will be studied in detail in future research.
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Byn makanaga makTa cabafbl KyNiHiH CyAafbl 3KCTPAKTbl HerisiHAe anblHFAH CinTiNi epiTiHAIHIH,
OHTalNbl BynaHAbIPy PEXMMI, CoOHAaN-aK epiTiHaiHi 6ynaHabipy 6apbicbiHaa naga 6onatbiH
TYHOaHbIH, XMMUANBIK KypamblHa KelleHAi Tangay »KyprisinreH. MakTa cabafbiHblH,  KyAi
TYPMbICTbIK MaKcaTTapAa, atan auTkaH4a HaH MeH camca nicipyre apHanfaH TaHAbIP newTepiHae
broMaccaHbl XKafy HITUMKeCIHAE Ty3iNeTiH, Kasipri yakbITKa AeWiH ic XKy3iHge nanganaHblima,
KOpLUAFaH OpTafa LbIFAPbINbIN KATKaH eKiHLWi PeTTiK eHiM peTiHAe KapacTblpblaaabl. ¥CbiHblFaH
3epTTeyae CinTini epiTiHAiHI any yaepici OHTalbl XaFaanaa Xyprisingi, AFHWU Kyn MeH cyapbiH 1:5
Macca KaTblHaCblHAAFbl KOCMAcbl KaWHaTblnAabl. KeWiH anblHFaH CycneH3wa cysrigeH eTkisinin,
6ynaHablpy Xyprisingi. AnbiHFaH HaTMxenep 6oibiHWa BynaHAbIPYAbIH OHTaWAbI pexumi 75%
Aen aHblKTanabl, eMTKeHi ocbl AeHreipe TyHb6a Tysinyi 6ailikanmainabl. Anaiipga 6ynaHabipy
napexkeci 80%-fa XKeTKeHae, epirilTik Tene-TeHAiriHiH, 6y3blaybiHa 6alinaHbICTbl epiTiHaiae TYyH6a
TyH6aHbIH,  KaTUOHAbIK  Kypambl
aHbIKTanbIN, $hasanbik Kypambl FTIR Oypbe ccnekTpocKonuACh! apKblabl 3epTTensi. HatuskeciHae
TyHOaHbIH, HerisiHeH KapboHaT TeKTi KOCblNbICTapAaH TypaTbiHbl aHbIKTanapl. EpiTiHgige kanui
MOHAAPbIHbIH, 6acbiM eKeHAIri KaHe onapAblH, MONAPbIK KOHLEHTpaumsachl 6acka KaTMoHAapFa
KapafaH4a efayip Kofapbl ekeHAiri ganengeHai. COHbIMEeH KaTap, *KOfapbl KOHUEHTpauwus
KafoanWblHAA Kanuii MOHAApbIHbIH, 6enrini 6ip Geniri epiTiHaiaeH TyH6a dasacbiHa ©TKeHAiri
6alikanabl. Ecenteynep 60MbIHIWA anbliHFaH epiTIHAIHIH Xannbl ciaTiniri 3,41 N- Kypahabl, 6yn
ecimaik MalnapbliH TasapTy yaepiciHge KongawbinatelH 6 N Hatpuit ruapokeuai (NaOH)
epiTiHAICIHIH, CINTINIriHIH, WamameH XapTbICblHa CaKeC Keneai.

KanoiHAbl  doTOMeTpua  aaicimeH
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TyH6a, }KanbiHabl poTomeTtpusa, FTIR, Bipnecin TyHbanaHy, cintini epitiHai.
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AHHOTAUMA
B paHHOM cTaTbe MpeACTaBNeHO KOMMAEKCHOe WCClefoBaHWe ONTUMANbHOMO pPexuma

BbINApMBaHWA LLENOYHOTO PacTBOpa, MONYYEHHOrO M3 BOAHOMO 3KCTPAKTa 30/bl cTebnei
XNIONYaTHUKA, a TaKXKe M3yYeH XMMWUYECKMUI COCTaB OcCafKa, obpasyiouierocs B npouecce
BbiNapueBaHua. 3o0sa cTebneil Xxn0MYaTHUMKA PaAcCMaTPMBAETCA Kak NOBOYHbIA NPOAYKT,
obpasylowuiica Npu CKUraHun BGromaccol B BbITOBbIX YCTPOWCTBAX, B YAaCTHOCTU B TaHAbIpPax,
ncnonb3yemblx ANA BbINEYKM xneba U camcbl, KOTOPbI B HacToAllee BPeMA MPaKTUYECKU He
MCNonb3yeTca U BbIOPACHIBAETCA B OKPYMKaloWyo cpedy. B npeactaBneHHom uvccnefoBaHUM
npoLecc NoayYyeHua WeNoYHOro PacTBoOpa OCYLLECTBAAICA B ONTUMAJbHbIX YCNOBUAX — MyTem
KMNAYEHNA CMECU 30/1bl U BOAbI MPM MAacCOBOM COOTHoweHuu 1:5. 3aTem noay4eHHan cycneHsuna
nopgepranacb GUAbTPaALMM U BbiNapueaHuio. Mo pesynbTaTam yCTaHOBAEHO, YTO ONTUMAsIbHBIM
PEeXXMMOM BbINapuBaHUA ABNAETCA YPOBEHb 75%, MOCKONbKY NPY TaKOM 3HayeHnn obpasoBaHue
ocagka He Habnogaetca. OAHako npu cTeneHn BbinapueaHus 80% B pacTBope 6bino
3apuKcpoBaHo obpasosaHMe oOcafKa, 4TO 0b6YCN0BNEHO HapylleHWem paBHOBeCMUA
pactBopumocTu. CocTaB ocaZika No KaTMOHaM Onpeaenanca MeToAoM NaameHHoW GoTomeTpum,
a ¢dasosbili coctaB — meTtogom MK-Pypbe cnektpockonuu (FTIR). YcTaHOBNEHO, YTO OCagoK
NpeMmyLLEecTBEHHO COCTOUT U3 COeaMHEHUI KapboHaTHoM npupoapl. MokasaHo, 4To B pacTeope
npeobnagaloT MOHbI Kanua, NPU 3TOM MX MONAPHAA KOHLEHTPaUWA 3HaYMTeNbHO MpeBblluaeT
KOHLEHTpaLuun Apyrux KaTMoHoB. Kpome TOro, mpu BbICOKOW CTENEHW KOHLEHTpauuu 4acTb
MOHOB Kanua nepexoAuT M3 pacTBopa B ocagoudHyto ¢asy. CornacHo pacyetam, obuias
LLLeNOYHOCTb NoAyYeHHOro pactsopa coctasnseT 3,41 N, YTo NPMMepPHO COOTBETCTBYET MNOJI0BUHE
wenoyHoctn 6 N pactBopa ruapokecuaa Hatpua (NaOH), ucnonbayemoro B npouecce
padMHMPOBAHMA PacTUTE/bHbIX Maces.

Kmiouesble cnoea: 3ona ctebneit xaomyaTHUKA, IKCTPaKUMA, BbiNapuBaHWe, MOHbI Kaaus,
KapboHaTbl, 0CafloK, NnameHHasa ¢oTomeTpusa, FTIR, COBMECTHOe OCaXKAeHWe, LWEeNoYHON
pacTeop.
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