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technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kasakcmar Pecniybrniukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmenyzae KabbindaHFaHbIH xabaprnaldbl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kKabblnday wmacesneciH
kapacmeipyOa. Webof Science 3epmmeywinep, asmopsap, bacnawbiiap MeH MeKeMmesiepee KOHMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramOacmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «h3eecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6bir
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uHOeKcuposaHuUu Haxodumcs 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0nsi danbHeliweeo npuHImMusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kadyecmeo u
enybuHy koHmeHma 0ns uccriedosameried, asmopos, usdamerel u yupexdeHul. BknoyeHue Msgecmus
HAH PK e Emerging Sources Citation Index GemMoHcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY o XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.
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GETTING HUMATE IN A COAL OXIDATION PROCESS

Abstract. During last decades the problems of increasing the soil fertility, usage of organic additives to increase
the crops yield is becoming more and more relevant. One kind of such additives are humates - sodium and potassium
salts of humic acids. Humates and humic acids — chemical basis of soil humus, it’s concentrate. And humus — is a
basis of activity and stability of the most biochemical soil processes. Raw materials for the production of sodium
humates are easily obtainable - these are brown coals, peat, oxidized hard coal, a production technology is complex
with low production costs. Especially relevant for the production of humates is the use of oxidized coal. Oxidized
coals have a wide range of macro- and microelements, a large number of humic acids, which are similar in
composition to soil. The coal oxidized in the seams is practically not used in the national economy and goes to
dumps together with overburden. The proposed method allows to improve the cost of the finished product. A method
of producing humate by oxidation of coal is known. To study the costs of humic acids, as well as to study the
qualitative and quantitative composition of humic acids, alkaline solutions of various concentrations were used.
Tasks set during the study: a review of the scientific literature on the properties of HA, their composition and method
of production; a technique was developed for conducting an experiment on the effect of alkali concentration,
temperature and extraction time on the degree of extraction of HA from the coals of Central Kazakhstan; the
regression equations were obtained during mathematical processing of the experimental results, which made it
possible to establish the influence of each of these factors on the output of HA; Qualitative and quantitative
composition of HA obtained by extraction with alkali of various concentrations was carried out.

Key words: humates, coal oxidation, alkali solutions, brown coal, NaOH, qualitative and quantitative
composition.

Introduction. The relevance of this work is associated with the growing tendency to use coal not only
as a fuel, but also as a valuable chemical raw material. Specifically, one of the products of the chemical
processing of coal is humic compounds, which are widely used in various sectors of national economy.

Humic acids are capable of ion exchange reactions, form soluble and insoluble humates. Humic acids
are a powerful geochemical agent that contributes to the decomposition of rocks and minerals, the
concentration, dispersion and redeposition of elements in the earth's crust. Humic acids is the main part of
the organic matter of the soil (humus), which determines its fertility [1].

All humic acids are soluble in alkalis, humates (salts of humic acids) of alkali metals are soluble in
water, humates of other metals are insoluble. Humic acids are thermally unstable, in the temperature range
of 100-200° C they are decarboxylated and lose their solubility. With an increase in the degree of
coalification (the conversion of peat sequentially to brown, hard coal and anthracite) in the composition of
humic acids, the proportion of carbon bound in aromatic cycles increases, which form condensed
structures including a large number of rings.

Humic acids are completely cleaved by metallic sodium in liquid ammonia to form ether-soluble
products, which, according to T. A. Kukharenko, is evidence of the presence of simple ether bonds in the
humic acid molecule, which are the main type of bonds.

22 ——
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The chemical composition of humic acids depends mainly on the acidity of the aquatic environment
and the degree of decomposition of plant material.

Of the physical properties of humic acids, we should mention their developed surface, which
determines a number of their qualities as biologically active substances and collectors of heavy metals.
The specific surface area is estimated to be approximately 900 m* / g, which is comparable to the specific
surface area, for example, of activated carbon. These properties of humic acids are enhanced by the
presence in their molecules of functional groups characteristic of effective complexing agents. The
structure of humic acids suggests that their presence in the composition of coals and peats leads to the
concentration of heavy metal ions by the latter, which is caused by complexation, sorption and ion
exchange.

Humic acids are used in the production of lead-acid accumulators, to stabilize clay slurries during
well drilling, as plant growth stimulants and components of organomineral (humic) fertilizers [2].

In recent years, humic acids and humates are increasingly used in various sectors of national
economy. They are used as peptizing additives (viscosity reducers) to clay solutions used in well drilling,
antiscale to soften water in steam columns, in the ceramic and cement industries, as a means to reduce the
permeability of soils.

Due to the presence of active functional groups and a highly developed surface, humic acids are good
sorbents (absorbers) and surface active agents. Carbon-alkali extraction of brown coals is used as a
pickling material for wood finishing. In known doses, humic acids are antiseptics and can be used, in
particular, for the healing of damaged skin of animals. Humic acids also have tanning and coloring
properties and are used for the preparation of adhesive and oil paints, as skin tanning agents, for
emulsification of bitumen and asphalts, as binders [3-4].

Figure 1 - Hypothetical model of soil humic acid structure

Experimental part. The brown coal from the “Kumyskuduk” open pit mine of the Verkhne-
Sokurskoye deposit and the commercial preparation of sodium humate from “Asia COMPOGUM” LLP
were used as HA sources according to the following procedure.

When conducting studies on the release of HA, brown coal was chosen as the object of research. For
the experiment, a fraction no larger than 50 mm was used. Then, the initial brown coal was crushed on a
jaw crusher to a size of 0.5 mm. After that, the crushed brown coal was abraded on VKMD 6 with a size
of not more than 0.2 mm. Next, brown coal is placed in a plastic bucket and closed with a lid so that it
does not oxidize. Then, for each experiment, the required mass of ground brown coal was taken and
experiments were carried out [5].
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A portion of crushed brown coal weighing 10 g was embathed with 100 ml of a NaOH solution of a
given concentration (2%, 4%, 6%) and thoroughly mixed for a certain time (10 minutes, 25 minutes, 30
minutes). In this case, humic compounds pass into a soluble form in the form of sodium humate. After
this, the undissolved brown coal precipitate was filtered off. The filtrate was neutralized with a
hydrochloric acid solution until acidic (pH = 2 ... 3), while humic acids insoluble in water and acidic
solutions precipitated. The precipitate HA is separated by centrifugation, then washed with distilled water
and dried at a temperature of 105° C to constant weight.

The yield of humic acids is determined by next formula:

N = (my/m;)x100%, )

where m; — mass of brown coal; m; - mass of humic acids.

Table 1- Calculated data for building a dependency Y= f(C)

C,% Xo=-1 X2=0 Xo=+1
2.0 4,680 7,034 4712
2,5 4,044 6,461 4,201
3,0 3,546 6,025 3,828
3,5 3,188 5,729 3,595
4,0 2,968 5,572 3,500
45 2,887 5,554 3,544
5,0 2,946 5,675 3,728
5,5 3,143 5,934 4,050
6.0 3.480 6,334 4512

Graphical dependences Y = f (C) of the HA output at fixed concentration values (X>) are presented in
figure 1.

From Figure 1 it follows that the dependence of the HA yield on alkali concentration has a nonlinear
dependence. So for an average extraction time of 20 min with an increase in alkali concentration from 2%
to 4%, the yield of HA decreases from 7% to 5.6%, and with a further increase in alkali concentration to
6%, the yield of HA increases to 6.5%. With an increase in extraction time of 30 min with an increase in
alkali concentration from 2% to 4%, the yield of HA decreases from 4.7% to 3.5%, and with a further
increase in alkali concentration to 6%, the yield of HA increases to 4.5%. With a decrease in extraction
time of 10 min with an increase in alkali concentration from 2% to 4%, the yield of HA decreases from
4% to 2.9%, and with a further increase in alkali concentration to 6%, the yield of HA increases to 3,5%

[6].

Comanon oo Coroaran Gouoaon Coroaran Qoncaron Corcanon Conoaran Oonomnon

Figure 2 — Dependency diagram of the yield of humic acids
on alkali concentration (-1 = 10 min, 0 =20 min, + 1 = 30 min).

— g ——
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Similarly, to construct the graphical dependencies Y = f (T), equations (2.39-2.41) were used, with
the help of which the HA output was calculated for fixed time values. The calculated data are presented in

table 2.

Table 2 - The calculated data for constructing the dependence Y = f (1)

T Xi=-1 X1=0 Xi=+1
10 4.72 3.008 3.52
12.5 5.769 4.119 4.694
15 6.53 4.943 5.58
17.5 7.004 5.479 6.179
20 7.19 5.728 6.49
22.5 7.089 5.689 6.514
25 6.7 5.363 6.25
27.5 6.024 4.749 5.699
30 5.06 3.848 4.86

The graphical dependences Y = f (1) of the HA output at fixed concentration values (X;) are presented
in figure 3.

Figure 3 - Dependency diagram of the yield of humic acids on the processing time (-1= 2%, 0= 4%, +1= 6%)

The graphical dependences of the HA yield on the time of processing the coal with NaOH solutions
show the presence of a maximum. The maximum value, that is, the time at which the maximum yield of
HA can be determined by analyzing equations. The maximum point corresponds to the derivative
dy/dt=0.

Qualitative and quantitative composition of humic compounds extracted from coal.

The qualitative and quantitative composition of the organic matter extracted from coal by extraction
with alkali solutions was determined using an Agilent 7890A gas chromatograph with an Agilent 5975C
mass selective detector. Results are processed automatically using the GS-MSDDataAnalysis program.

From the presented data it follows that the qualitative and quantitative composition of the obtained
humic acids depends on the concentration of the alkali extractant. This is evidenced by different peak
heights corresponding to individual organic compounds. Differences in the number of peaks
corresponding to individual chemical compounds can also be noted. Identification of individual organic
compounds showed that the composition of the obtained humic compounds is complex and
multicomponent. Thus, the qualitative and quantitative composition of HA obtained by extraction of coal
with alkali solutions depends on many factors, primarily on the concentration of alkalis. It is likely that in
this case various chemical compounds with different degrees of solubility in water and alkalis are formed.
This explains the dependence of the HA yield on alkali concentration [7].
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Figure 4 — Dependency diagram of the yield of humic acids in the presence of a maximum

The goal is a financial justification for the extraction of humic acid from brown coal.

The implementation of the process of obtaining the product involves extraction of humic acid by
acidifying an aqueous solution of the preparation of sodium humate with hydrochloric acid to pH = 2 and
preliminary preparation of humic acid for reactions (centrifugation, washing, drying). During the
experiment, Kumyskuduksky coal was selected. The work was carried out in classical conditions.

The methodology of the experiment: 10 grams of brown coal are placed in a beaker (flask), the
required volume of extractant is added and the resulting system is mixed for a given time (the volume of
extractant and mixing time are selected in accordance with the experimental design matrix for a specific
experiment). After mixing, the mixture is settled; filtered; dried. The calculations performed on the
experiment planning matrix made it possible to reduce the total number of experiments to 9. Based on the
dependence of the yield of the substance on time and the ratio of solvents, optimal synthesis conditions
were calculated [8].

The experimental part consisted of 9 experiments. Each experiment was conducted separately. Thus,
the total number of experiments was 18.

Qualitative and quantitative composition of the civil code. The alkalis obtained by extraction of coals
with solutions of alkalis depend on many factors, primarily on the concentration of alkalis. It is likely that
various chemical compounds are formed that have different degrees of solubility in water and alkalis. This
explains the dependence of the GC yield on the alkali concentration.
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Figure 5 — Chromatogram of humic compounds after coal extraction with 2% alkali solution
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Figure 6 - Chromatogram of humic compounds after coal extraction with 4% alkali solution
Composition of humic compounds obtained during coal extraction with 4% alkali solutions

No Chemical compounds Chemipal compound content
in the sample, %

1 Trichloromethane 45.24

2 | O-xylene 14.26

3 | Naphthalene 10.27

4 | Tetracosane 0.93

5 | Dodecane, 2-methyl-6-propyl-eicosan 1.72

6 | Sulphurous acid 1.65

7 | Pentadecan 8.45

8 | Tridecane 15.34

9 | Dodecane, 2,6,11-trimethyl-Heptadecane 2.13

Conclusion. The essence of the method involves a single extraction of humic acids from an analytical
coal sample with a dilute sodium hydroxide solution when heated, followed by their precipitation with an
excess of hydrochloric acid. After processing the initial coal with water vapor in the reactor, the yield of
humic acids from them increased. The obtained data shows the possibility of efficient production of
humates from oxidized coal. The yield of humic acids depends on alkali concentration, extraction time and
process temperature.

II.H. Haryman!, A.A. Kopaodek!, A.T. Takubaepa’,
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KOMIPII TOTBIKTBIPY IPOLECCIHAE 'YMAT AJIY

Annoranusi. COHFbI OHXXBUIIBIKTA TOMBIPAKTHIH KYHAPJBUIBIFBIH — apTThIPY, aybUl  [IAPYalllbUIbIFbI
JAKBUIAAPBIHBIH, OHIMAUIITIH apTTHIPY YIIiH OPTaHUKAIBIK KOCMANIapabl KOIJaHy IMpoOIeMachl ©3€KTi OOJIBII OTHIP.
MyHpait KocmanapplH Oipi-rymMaTTap-HaTpuil jkOHe T'YMHH KbIIIKbUIIAPBIHBIH Kajdud Ty3iapbl. ['ymarrap meH
TYMHH KBILIKBUIIAPbI-TONBIPAK T'YMYCBIHBIH XUMHSUIBIK HETi31, OHbIH KOHIIEHTPAThL. ['yMyc-KenTereH OHOXUMHUSIIBIK
TOIBIPAK MPOLECTEPiHIH OENCEHALTIr MEH TYPaKThUIBIFBIHBIH Heri3i. Hatpuii rymarTapbiH anyFa apHaifaH HIHKi3aT
OHal KOJI JKETIMJIi-OyJ1 KOHBIP KOMIp, IIBIMTE3€K, TOTHIKKAH Tac KOMIp, OHIIPICKe TOMEH IIBIFBIHMEH KCIICH/II ary
TEXHOJOTUSIChl. TOTBIKKaH Tac KeMip TyMaTTapblH OHJIpY YIUIH mnaiijanaHy epekiie o3ekTi. TOThIKKaH
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OYpBIITAPIBIH MAKPO - )KOHE MHUKPOIJIEMEHTTEPAIH KEH XXUBIHTBIFbI, KypaMbl OOHBIHIIA TOMBIPAKKA XKAKbIH I'yMUH
KBIIIKBUIIAPBIHBIH Koml MeJmepi Oap. Kabarrapparbl TOTBIKKAH KOMIp XalblK IIApyalllbUIBIFBIHAA IC XKY3iHIE
naijanaHbplIMaiibl JKOHE apllly JKbIHBICTApbIMEH Oipre yHiHaiiepre Tyceai. ¥CHIHBUIFAH dJiC JNalblH OHIMHIH
O3IHIIK KYHBIH KaKcapTyFa MyMKIiHIIK Oepeni. KeMipli TOTBIKTBIpY apKbUIbI TyMaTThl any opici Oenrimi. ['ymun
KBIIIKBUIAPBIHBIH IIBIFBIHIAPBIH 3€PTTEY YLIIH, COHAal-aKk T'YMUH KBIIIKBULIAPBIHBIH CalajiblK OHE CaHIbIK
KYpPaMbIH 3€pTTey YILUiH SpTYpJi KOHIEHTPAUMsIAAFrbl CUITLI epiTiHAUIep KOMMAHbULABL. ['yMUH KBIIIKBUIBIH OHAIPY
OolibIHIIa ToXKipUOe KYpri3y Ke3iHzae 3epTTey HbICaHbl peTiHAe KOHBIP KoMip anbiHabl. Taxipude yurin 50 MM-aeH
acralThIH (pakiys KOJNAaHBULABL. Apbl Kapail KOHBIp kemip 0,5 MM OonaThlH JKakKTayJbl YaTKBILTA YCaKTaJJbl.
Oman keitiH ycakranrad KoHbIp kemipai kememi 0,2 mm YKIIT/] 6-ma pickpuiagsik. ComaH COH KOHBIp KOMip
TOTBIFBII KETIIEC YIIiH OHBI IDTACTUKANBIK MIETICKKE CANIBII, OCTiH KAYBIT KOSMBI3. OpOip SKCIIEPUMEHT YIIiH KOHBIP
KOMIp/i TeK KepeKTi MeJIep/e FaHa KOJIIaHbII, TOKIpHOeIep Xypri3aik. A erep maiinanany yaksITeH 30 MUHYTKa
apThIpCaK, TYMUH KBIIIKBIIBIHBIH O6eitinyi 4,6%-1b1 Kypalapl. DKCTpakIus TeMuepaTypacsiH 65C°-Ka KOFapbUIaTHIIL,
9KCTpakuus yakbIThH 10 MuHyTTaH 20 MUHYTKA apTTHIPCaK, TyMHUH KBIIIKBUIBIHBIH Oominyi 3,9%-nau 4,7%-ra eceni.
Okcrpakius yakbIThiH 30 MHHYTKa JEWiH apTThIpcak, T'yMHUH KbIIIKBUIBIHBIH Oeminyi 4,7%-Ipl  Kypaiasl.
Okcrpakius Temreparypackin 20C°-ka TOMEHICTKEHIC TYMHH KBIIKBUIBIHBIH Oominyi 4,1%-1an 5%-ra apTajsl
Okcrpakiusa yakbIThiH 30 MHHYTKa JEWiH apTThIpcak, T'yMUH KBIIKBUIBIHBIH Oeiinyl 5,3%-fa neiiH apraisl.
OKCHEpUMEHT HOTKIKEJIEPIH MaTeMaTHUKAIBIK OHJEY Ke3iHIe perpeccHst TeHJEyJiepi ajblHAbL, OyJl KepCceTuIreH
(hakTopiapabeiH opKaiicbichinblH 'K HIBIFYBIHA ocepiH aHBIKTayFa MYMKIHIIK Oepi; apTypJli KOHLEHTpaLUSIarsl
cuitilepMer aKcTpakuusay ansiaFaH 'K canmanmblk skoHe caHIBIK Kypambl >Kyprizingi. Kemipaen anbiHran
OpraHUKAaIBIK MacCaHBIH CaNalbIK KoHE CaHABIK KypambH Agilent 5975C macc-cenekTHBTI getekTopsl O6ap Agilent
7890A a3 xpomarorpadbIHBIH KOMETiMEH aHBIKTAIIbl. [ yMUH KHIIIKBULAAPBIHBIH CaraiblK KOHE CaHIIBIK KYpaMbl
CUITIHIH KOHIIEHTpPAIUACHIHA OaHIaHBICTHI, OJ1 Typallbl aJIbIHFaH XPOMAaTOTrpaMMIbI AoJeHeNiHeai. MaTeMaTHKaIIbIK
OHJICY 3epTTelNeTiH (pakTopIapAbIH I'yMUH KbIIIKbIIIAPBIH aTyAbIH THIMALTICIHE 9CEpiH aHbIKTayFa MyMKIHJIK Oepi.

Tyiiin ce3nep: rymarTap, KOMIip/IiH TOTBIFYbI, CUITLI epiTiHAiiIep, KOHbIp kemip, NaOH, cananbIk jxoHe CaHAbIK
KYpaMBl.
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MHNOJYYEHME I'YMATA B IPOOECCE OKUCJIEHUA YTJISA

AHHoTauus. B mocnenHne mecATHNETHS BCEe OOJBINYIO aKTyalbHOCTh IMpHOOpeTaeT mpobiieMa HMOBBIIICHHS
IUIOJIOPOANS TIOYB, MPUMEHEHUS OPraHMYECKUX J00aBOK AJISI MOBBILIICHUS yPOXKAHHOCTH CENbXO3KyIbTyp. OnHUMHU
U3 TaKUX J100ABOK SIBJISIIOTCA I'yMaThl — HATPHEBBIC U KAJMHHBIC COJM T'YMHHOBBIX KHUCJIOT. ['yMaThl U TyMHUHOBBIE
KHCJIOThI — XMUMHWYECKasA OCHOBA rymyca mno4B, €ro KOHICHTpAT. A ryMmycC — OCHOBa aKTUBHOCTHU U CTaOMIIbHOCTHU
OoJBIIMHCTBA OMOXMMHYECKHUX MTOYBEHHBIX MporeccoB. ChIpbe IS TOJyYSHUS] TYMaTOB HaTPUsl JIETKOJOCTYITHO —
3T0 Oypble yriM, TOp(BI, OKUCICHHbIE KaMEHHBIC YTJIM, TEXHOJIOTWS MOJYyYEHHsS — KOMIUICKCHAs C HHU3KHUMHU
3aTpaTaMy Ha NPOU3BOACTBO. OKHCIIEHHBIE YINIM MMEIOT MIMPOKHH HabOp Makpo- ¥ MHKPO3JIEMEHTOB, OOJbIIOE
KOJINYECTBO TYMHUHOBBIX KHCJIOT, KOTOpPBIE [0 CBOEMY COCTaBy OJIM3KM K IMOYBeHHBIM. OKHCIIEHHBIE B IIacTax yrin
MPAaKTHYECKH HE UCTIONB3YIOTCS B HAPOAHOM XO3SIHCTBE M IIOCTYNAIOT B OTBAJIBI BMECTE CO BCKPBIIIHBIMU TIOPOJIaMHU.
[Tpeanaraemsiii cnoco® MO3BONISET YIYUIINTh CEOECTOMMOCTh TOTOBOTO MPOAYKTa. V3BecTeH crocod mosrydeHus
rymara ImyTeM OKHCIeHHs yrius. s wmcciemoBaHUWs 3aTpaT TYMHUHOBBIX KHCIIOT, a TaKXKe Ul HCCIEIOBaHMSA
Ka4eCTBEHHOTO M KOJHMYECTBEHHOI'O COCTaBa T'YMHHOBBIX KHCIOT OBUIM HCIIOIB30BaHbI IIETOYHBIE PACTBOPHI
pa3nmuuHOi KoHIeHTpauuu. [lpu npoBenennn uccnenoBanuii no Berxogy 'K o6bexToM mccienoBanuii ObU1 BEIOpaH
Oypsrit yroms. Jlns sKCHepUMeHTa MCHOdb30Bajachk (pakius He kpymHee 50 mM. Jlanee mcxonHbI OyphIid yroian
MOJIBEPTaJiCsl TPOOJICHUIO Ha MICKOBOH apodmike no0 pasmepa 0,5 mm. [locne yero m3aMeNnbyYeHHBIH OYpbIH yroib
uctupanii Ha BKM/J] 6 pasmepom He Gosiee 0,2 mm. [lanmee Oypblif yrojib HOMeIIacM B IIACTUKOBOE BEIPO U
3aKpBIBAEM KPBILIKOH, JUIS TOro 4TOOBI OH He okuciwics. [locie yero Juist Kaxoro SKCepuMenTa Opai Hy KHYIO
Maccy M3MeNbYeHHOT0 Oyporo yriisi U MPOBOJMIIN OIBITHL. A €CIM BpeMs NCIIOJIb30BaHus NpeBbimaeT 30 MUHYT, TO
BBIJICIICHUE TYMHHOBOU KHCIOTBI cocTaBisieT 4,6%. Eciau noBeicuTh TeMmnepaTypy dkcTpakuuu Ha 65C, yBenuuus
BpeMst 3kcTpakuuu ¢ 10 MmuHyT Ha 20 MUHYT, BbIAENIEHHE T'YMUHOBOM KUCIOTHI Bo3pacteT ¢ 3,9% no 4,7%. Ecimn
YBEIMYUTH BpeMs SKCTpakIuK 10 30 MUHYT, TO BBIJEICHNE TYMUHOBON KUCIOTHI cocTaBisieT 4,7%. Ilpn cHmkeHnn
TEMIIEpaTypbl SKCTpakyuy Ha BenumunHy 20C BbIIeIeHHe TYMHHOBOW KHCIIOTHI yBenuuuBaercs ¢ 4,1% no 5%. Ecim
YBEIMYUTh BpeMs 3KCTpakimu 10 30 MHUHYT, TO BBIJEJICHHE TYMHHOBOW KHCIOTHI yBenmuuTcs a0 5,3%. 3amauw,
IIOCTaBJICHHBIE B XOZI€ HCCIIEJOBAHU: IIPOBENIEH 0030p HAy4HOI JUTepaTypsl 1o Bonpocy coiicts 'K, nx cocrasa u
crocoba IoMydeHusi; pa3paboTaHa METOAMKA NPOBEACHHS SKCIEPUMEHTA IO BIMSHUIO KOHIEHTPAIMH ILIEeNIOYH,
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TeMIepaTypbl M BpEMEHHU dKCTpakuuu Ha crerneHb m3BnedeHus ['K u3 yrueit LentpansHoro Kasaxcrana; morydeHsl
YpaBHEHHS PErPEeCcCHH IPH MaTeMaTHIeCcKOi 00paboTKe pe3ylbTaToOB IKCIEPUMEHTA, YTO MO3BOJMIO yCTAaHOBHUTH
BIIMSIHME KaXJI0T0 U3 yKa3aHHBIX (hakTopoB Ha Beixoxa ['K; nmpoBeneH kauecTBEHHBIH U KoJaM4YecTBeHHBIH coctaB ['K,
MOJYYEHHBIX OSKCTPAKIMU IIeIoYaMH PA3IUYHOM KOHLEHTpanuu. KauecTBeHHBIH M KOJMYECTBEHHBIH COCTaB
OpPraHMYecKOil Macchl, U3BJICUEHHON U3 YIJIEH IMyTeM 3KCTPaKIMKU PACTBOPAMH IEJI0Yel ONpenesscs ¢ MOMOLIbIO
razoBoro xpomarorpada Agilent 7890A ¢ macc-cenmektuBHBIM nerekropom Agilent 5975C. KavecTBeHHBIN U
KOJIMYECTBEHHBIII COCTaB TyMHMHOBBIX KHCIOT 3aBUCUT OT KOHLEHTPAlUM IIEJIOYH, O YEM CBHIECTEIbCTBYIOT
NOJy4eHHbIe XpoMmarorpammbl. Maremarndyeckas o0pabOoTKa pe3yJbTaToB SKCIIEPHMEHTA II03BOJIMIIA ONPEIEIUTh
BIIMSTHAE FICCIIETyEeMBIX (PaKTOPOB Ha 3PPEKTHBHOCTD W3BJICUCHHSI TYMUHOBBIX KHCIIOT.

KiroueBble €10Ba: TyMaThbl, OKACICHUE YIIIA, MIETOYHBIE PacTBOPHI, Oyphlid yromb, NaOH, kauecTBeHHBIH U
KOJIMYECTBEHHBIN COCTaB.
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