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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences 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 geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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DEVELOPMENT OF HEAT STORAGE MATERIALS BASED
ON COMMODITY PARAFFINS

Abstract. Heat storage materials on the basis of liquid paraffins and their narrow fractions with the set
temperature of phase transition and the increased heat capacity for enclosing the structures of buildings are received.
A method of formulating compositions heat-storage materials with melting temperatures below 25°C and increased
heat capacity from a mixture of narrow fractions of commodity paraffins is proposed. The technique of obtaining
heat-storage materials on the basis of commodity paraffin by mixing components, in obtaining HSM with specified
thermal characteristics, the research of component composition, physico-chemical and thermophysical properties, in
the research of their operational properties. The technical conditions for the obtained heat- storage materials on the
basis of commodity paraffins are developed and the possibility of their application in the enclosing structures of
buildings is substantiated. The developed heat-storage material with the set operational properties provides energy
saving due to increase of heat capacity and intensity of heat exchange of enclosing designs of buildings.

Key words: heat-storage materials, thermal properties, phase transition, paraffin, fraction.

Introduction. One of the solutions of regulating the dynamics of cooling of buildings is the use of
heat accumulators in enclosing structures. Heat accumulators allow to smooth out daily unevenness and to
save energy consumption for heating.

Currently, batteries apply with the using heat- storage materials (HSM) phase transition to maintain a
constant temperature in the building. In this case, there is a need to obtain heat- storage materials with a
melting point close to 25°C, for their use in the enclosing structures of buildings to regulate the heat in
their rooms.

One of the key points of reducing energy consumption in construction is the use of the achievements
of scientific and technological progress in the production of energy-saving building materials, structures
and equipment, as well as improving the heat-shielding qualities of building envelopes [1]. The
development of such a scientific and experimental direction in construction as the creation of buildings
with efficient use of energy is associated with the accumulation of heat in the enclosing structures of
buildings, which leads to the formation of a new direction in the production of energy-saving building
materials, such as heat storage materials [2-4].

A promising and economically feasible direction in the production of heat storage materials is the
development of new energy-saving materials with a hidden form of energy storage, which include phase-
transfer heat storage materials [5-8]. In the transition from solid state to liquid heat storage materials
behave like traditional storage materials, their temperature rises when they absorb heat [9]. In contrast to
the known heat-accumulating materials in phase-transition heat-storage materials, heat transfer occurs due
to the creation of a crystalline structure, and accumulation occurs due to the destruction of the structure
during melting. Our analysis of the thermophysical properties of thermal storage materials showed that the

— §f —
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most accessible, widely produced by industry in the process of oil refining material are solid and liquid
commodity paraffins and their narrow fractions. They can be used to obtain heat storage materials with a
melting point up to 250 C.

Materials and methods. Two methods of obtaining heat-storage material that is given
thermophysical properties were used in the studies.

- obtaining a material with a melting point of 250C by mixing liquid and solid commercial paraffin in
various ratios;

- obtaining by mixing several individual n-alkanes of a material with the required melting
temperatures and high enthalpy of melting and phase transition (200-225j/g).

The developed heat storage material based on commercial paraffin was obtained by mixing the initial
liquid and solid paraffin in various mass fractions. Determination of the mass fraction of mixing the initial
liquid and solid paraffin was made in accordance with the recommendations of the work [10]. Mixing of
commercial liquid and solid paraffin and their fractions were performed at a temperature of 40-500C and
thorough mixing of the composition with a mixer in the laboratory in accordance with figure 1-2.

kil %,

Figure 2 — Non-sta-mdard equipment for producing paraffin compositions

Table 1 presents data on samples of heat-storage materials prepared for laboratory research, obtained
by mixing in different mass fractions of commercial liquid and solid paraffin.
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Table 1 — the Composition and properties of heat storage materials obtained by mixing liquid and solid paraffin.

Temperature
HSM Components Content % mass - —
Melting Beginning The end

Cy4H;0 - C7H 55,5

HSM -35 skt Ml Gk 35 47 30
CisHss — CyHay 445
Ci4Hzo - C7H 99,4

HSM -25 e 25 44 21
CisHss — CoiHaus 10,6
C4H30 - C7H 25,9

HSM -20 A0 X 20 42 12
CisHss — CyHay 74,1
Cy4Hs - C-H 16,7

HSM 15 e 15 35 7
CisHss — CoiHu 83,3

As shown from data in table 1.2 by mixing commodity liquid and solid paraffin in various ratios, it is
possible to obtain heat-storage materials with the required melting points.

Results and discussion. As indicated, heat-storage materials of a given thermal properties can be
obtained by mixing in different ratios of individual n-alkanes. To allocate fusible fractions from the
composition of commercial paraffin, a method based on sequential extraction of fractions with solvents or
their mixtures differing in solubility parameters was used [11-13].

According to the method, the paraffin suspension was placed in a two-headed flask with a nozzle, in
one throat of which a Schott filter was soldered. The nozzle is a glass tube length from 15 to 20 mm and
with an outer diameter of 6-8 mm, internal — 4-6 mm.

Paraffin melts in a flask with a nozzle. And then it cools. In this case, the nozzle in the flask is
constantly shaken in order to obtain thin paraffin on the nozzle. Next, a certain amount of methyl ethyl
ketone is poured into the flask. After careful mixing and holding for 6 hours, the solvent is poured through
a Schott filter into a preliminary weighted porcelain cup. The solvent from the porcelain cup is distilled
off, and the fraction is weighed. A mixture of methyl ethyl ketone and toluene in a ratio of 75:25 is poured
into the flask [14]. Similarly, the first is allocated the second fraction, the third, etc. The melted
temperature was determined by the selected paraffin fractions.

Using the developed method, the product commodity paraffin was fractionated and the fraction with a
low melting point was isolated.

It was noted that for individual n-alkanes and their mixtures, the melting enthalpy includes both the
enthalpy of the actual melting and the enthalpy of the phase transition to the crystal state.

For individual n-alkanes, the temperature limit in which heat is absorbed or released is 570 °C for
even n-alkanes and 8-110 °C for odd n-alkanes.

By mixing several individual n-alkanes, it is also possible to obtain heat-storage materials with the
required melting temperatures and with the enthalpy of melting and phase transition at the level of
180-220 j/g.

The following requirements are applied on heat-storage materials with a melting — crystallization
phase transition:

- the required melting point;

- the maximum enthalpy of melting and phase transition in the crystal state during the transition of
the heat-storage material from the solid state to the liquid state and vice versa;

- a small difference in melting and crystallization temperatures, as well as high stability of these
temperatures.

Based on these requirements (melting point and high enthalpy of melting and phase transition), heat-
storage materials HSM-25-1 and HSM -25-2 were made by mixing individual n-alkanes, as well as HSM -
25-3 by mixing commercial liquid and solid paraffin.

From the literature it is known that to obtain the smallest difference of temperatures of melting and
phase transition mix of the neighboring n-alkanes, however, in this case the melting temperature and phase
transition enthalpy of melting of mixtures of n-alkanes are not averages of the individual components.
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It is also noted that the use of a large number of components to obtain a heat-storage material with the
required properties reduces the enthalpy of melting and phase transition in the crystal state, and,
consequently, the total enthalpy.

When using solid paraffin as a heat-storage material, the heat of crystallization and phase transition in
the crystal state is usually used. In work [15-20] it is shown that solid paraffin has two phase transitions: in
the crystalline state with the release and absorption of heat, as well as the release and absorption of heat
during melting and evaporation. When a solid paraffin is heated, it undergoes phase transformations in the
crystalline state, resulting in an increase in heat capacity, and when a higher temperature is reached, the
paraffin melts, and its heat capacity again sharply increases.

In the crystal state before the phase transition and in the liquid molten state, the heat capacity of
paraffin monotonically increases with rising temperature.

It should be borne in mind that the influence of the melting temperature of paraffin has little effect on
their heat capacity, and the heat capacity of paraffin in the solid state is close to the heat capacity in the
liquid state.

The melting temperatures and enthalpy values of the melting and phase transition, j / g, developed by
HSM-25-1, HSM -25-2 and HSM -25-3 are presented in table 2.

Table 2 — Enthalpy of melting and phase transition developed HSM

Characteristic HSM-25-1 HSM-25-2 HSM-25-3
The melting temperature according to Zhukov, °C 23-25 24-25 22-29
Molecular mass 247,76 247,79 2423
Enthalpy of melting AH ciging, /g 168,7 171,2 161,3
Phase transition enthalpy AH s, /g 35,7 34,8 20,03
g}ilzsilltr; I(l)sf1 :ihoenegllt\};;l:ei’ejs /02 melting ANjeiing and the 204.4 206,0 18133

As shown from data in table 2 HSM-25-1 and HSM-25-2 have rather high amounts of heat of fusion
and phase transition (from 204.4 to 206.0 J / g). The mixing of solid and liquid paraffins in the production
of heat-storage material (HSM-25-3), as shown from the table 2, leads to a decrease in the melting
enthalpy, the phase transition in the crystal state and the total enthalpy (their sum). The expansion of the
components in the mixture HSM leads to a decrease in the amount of enthalpy.

Therefore, the wider the fractional composition HSM, the lower the enthalpy of melting and in a
wider range of temperatures melting occurs.

Graphs of changes in the heat capacity of HSM -25-1 and HSM-25-2 obtained by mixing individual
n-alkanes are shown in accordance with figure 3.
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Figure 3 — Dependences of heat capacity HSM-25-1 and HSM-25-2 on temperature

Graphs of changes in the heat capacity of HSM-25-1 and HSM-25-2 from the temperature of figure 3
shows that the heat capacity HSM changes according to the melting and phase transformations at different
temperatures, as well as melting HSM occurs in a certain temperature range.

The gas chromatographic composition of HSM-25-3, obtained by mixing liquid and solid paraffins, is
a relatively narrow fraction containing more than 6 individual n-alkanes with an admixture of
hydrocarbons.

Conclusion. In this regard, heat-storage materials obtained by mixing liquid and commercial solid
paraffin have lower melting enthalpy compared to HSM-25-1 and HSM-25-2 obtained by mixing
individual n-alkanes. Heat-storage materials obtained by mixing liquid and commercial paraffins, with an
average molecular weight of 240.0 to 242.0 have a melting enthalpy of 158.0 to 162.0 j / g and a phase
transition enthalpy in the crystal state of 19.3 to 20.03 j / g, respectively. The decrease in the enthalpy of
melting and phase transition in HSM-25-3 is explained by the lower content of n-alkanes (90.4 - % by
weight) and the content of impurities not related to n-alkanes (7.8 - % by weight). The content of
hydrocarbons that do not belong to h-alkanes and hydrocarbons that do not crystallize in conditions HSM,
as well as the wide fractional composition of the mixture of commercial liquid and solid paraffins
significantly reduce the amount of the enthalpy of melting and phase transition of the heat-storage
material.

Funding. The work was performed in accordance with the contract for the implementation of
research works in the framework of the state order Ne 212-5 dated March 19, 2018 on the topic
ARO05130618 «Development and research of heat storage materials based on commodity paraffins with
specified thermal properties for building envelope structuresy.

M. O. AiimberoBa’, V. C. Cyneﬁmeﬂonz, 0. A. Kocrmcon{ P. A. Pucrasieros’

'Koxa Axmer Scayn aThiHaarbl XalnbKapaiblk Ka3ak-Typik yHusepcuteti, Typkicran, Kasakcran;
M. Oyesos ateiaarsl OrTycTik-Kasakcran MemnexeTTik yausepenteri, Llpvkent, Kazakcran;
*A. H. [oaropHslii aTbingars MammHa skacay Mocenesnepi nactutytst, YFA, Ykpanna

TAYAPJIbI TAPA®UHAEP HEI'I3IH/AE KbILJTY AKKYMYJIAHUSAJIAYIIbBI
MATEPUAJITAPABI 93IPJIEY

AnHotanusi. Cyiiblk napaduH MeH OHBIH Tap (pakiusIapbl Herisinje ¢aszanbik 6Ty TeMIlepaTypachbiMeH jKoHe
FUMapaTTap/blH KOpIIay KOHCTPYKIHMSCHIHA JKOFAphl JKBUTY CHIABIMIBUIBIFBIMEH JKBUTY XUHAWTHIH MaTephaigap
anblHABL. banky Temmeparypacsl 25°C Temen xoHe Tayapibl napauHAepaiH Tap (QpakUMsIIapbIHBIH KOCIIAChIHAH
KOFapbl KbUTYy CHIABIMIBUIBIFBI Oap JKbUTy JKMHAHTHIH Marepuajl KOMIIO3MLMSUIAPBIH KYPY 9JiCi YCBIHBUIFaH.
KoMmroHeHTTep/Ii apanacThlpy apKbUIbl Tayapiibl mapaduHIep HETi3iH[Ae KbUTy >KUHAHTBIH MaTepHalgapibl aiy,
OepisireH KbUTy TeXHUKAJBIK cUnaTramanapsl 6ap TAM aiy, KOMIIOHEHT KYPaMbIH, (PU3HKO-XUMHUSIIIBIK KIHE HKbLTY
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(hM3HKATBIK KACHETTEPiH 3epPTTey, ONapIblH MaliaalaHy KaCHeTTepiH 3epTTey omici o3ipieHmi. Tayapnblk mapaduH-
JIep HETi3iH/e JKbUTy JKMHAKTAHTBIH MaTepuajiapFa TeXHUKAJIBIK IIApTTap ajdbIHIBI )KOHE OJIapIbl FUMApaTTapablH
KopIIay KOHCTPYKIIMSUIApbIHIA KOJIaHy MYMKIHIITI Heri3menreH. bepinreH maiimanaHy KacuetrTepi Oap o3ipieHreH
KbUTY JKHHAKTaFBIII MaTepHal FUMapaTTapAblH KOpIIAay KOHCTPYKIHSIAPBIHBIH JKbUTYy CBHIMBIMIBUIBIFBI MEH KBLITY
QJIMaCyBIHBIH KapKbIHIBUIBIFBIH apTTHIPY eceOiHeH SHeprus YHeMIeyaAi KaMTamachl3 etelli. bactankbl CyibIK xoHe
KaTThl NapadMHAI apalacThIpy MaccajblK YJIECIH aHBIKTAay >KYMBIC YCHIHBIMIApbIHA ColiKec xKyprizinai. Tayapibik
CYMBIK JOHE KAaTThl mapapuH MeH (pakiusuiapbiH apanacteipy 40-500 ¢ TemmepaTypaga KOHE 3epTXaHAIBIK
JKaraija KypaMbl MYKUAT apajlaCTbIPbLILbL.

Bepinren xputy KacueTTepi HETI31H/IE JKbITY )KUHAWTBHIH MaTepraiap xxekenered H-ankaHnnapapiH TYpiii KaTbl-
HaChIHJIA apallacThIpy apKbUIbl albIHYbl MYMKiH. TayapibiK napaduH KypaMblHAA XKbUIAaM OaKUTHIH (paxuusiap-
JIbl OeuTy YIIiH OHBIH €piTKIillll HeMece epirimTik nmapamerpiepi OOMbIHIIA epeKIIeNeHeTiH KocnaaapbIMeH OipTiHaen
alyFa HETI3MIeNIIeH JJIiC KOJIaHBUIIBL. O3ipJIEHTeH o/icTeMe OOWBIHINA OHIMHIH Tayapiisl mapaduHiH (PpakiusIal,
Oanmky Temmeparypacel ToMeH (ppakmustHel Oemin anmel. JKekenereH H-amkanmap MeH oOJapAbIH KOCIajdaphl YIIiH
OaNKBITY SHTAIBIHMACHI HAKTHl OAJIKy SHTANBNUSCHIH Ja, (pazanblK eTy SHTAJBIMACHIH Jla KPUCTAJIBI KaFaaiira
kocanel. JKeke H-ankanmap yImiH jKbUTy JKYTBUIATBIH HeMece OOTiHEeTIH MIeKTi TeMIiepaTypa xymn H-amkanmap ymid
5-70 ° C xone Tak H-ankangap yuin 8-110 ° C kypaiinsl. Ockl Tananrapabl ecKkepe OThIpsbIN (0alKy TeMIiepaTypachl
XKoHe OanKy MeH (hazaibIK OTy.IiH KOFaphl YHTANBIUACH) keke H-ankanmapapl apanacteipy xonbiMeH JKOKM-25-1
xoHe KOKM-25-2, conpaii-ak TayapiblK CyHbIK koHE KaTThl napaduuai apanacteipy apkbuibl JKKM-25-3 xKbuibIT-
KBIIII MaTepuaaaap maiibiananael. KaTTel mapaduHIi KpI3ObIPFaHAa PU KPUCTAILIBIK KYHAEri (as3alblk TYpJIeHYyre
YIIBIPAR/IbL, KBUTY CBIHBIMABIIBIFBIH YJIFANTA/bI, ) )KOFapbl TEMIIEPATypara XKeTKeH Ke3/ie napaduH Oankuabl xoHe
JKBUTY CBHIMBIMIBUIBIFBI KaliTaaH KYpT ecelli. 2-KecTeie KopCeTUIreHIeH, XKbUTy )HUHAUThIH MaTepranasl (QKXKM-25-3)
OHJIIpy OaphIChIH/A KATTHI )KoHE CYHBIK NapaduHaep/l apagacTspy OajKy SHTAIBIHUACHIHBIH, KPHCTAABIK JKaraaiFa
(hazaJIbIK aybICYy MEH JKaJlllbl SHTAIBIHAHBI (OJIApABIH KOCBIHIBLIAPHI) a3aiTansl. HSM KocnachlHIarsl KOMIIOHEHT-
Tep KeHEHTeH e SHTAJIBIIHS MOJIIIEP] a3asiibl.

Hemek, XKKM ¢pakunsuiblK KypaMbl KEHEWTeH CalbIH, €piTy DHTANBIUSICH COFYPIBIM TOMEHICH, YJIFaifraH
TemmepaTypa auana3oHsHIa O6ankuabl. TemnepaTtypanad XOKM-25-1 xone XKKM-25-2 KbiTy CHIABIMIBUTBIFBIHBIH
o3repy rpaduxrepi JKIKM-1plH KbUTy CHIHBIMIBUIBIFBL TYPJ TeMmeparypana Oanky MeH (asaliblk e3repicrepre
OaiinaHbICThl ©3repeTiHiH, coHmai-ak JXOKM-apiH Oankybl Oenrini Oip Temieparypajblk HHTEpBajla KYpeTiHiH
kepceteni. CyHBIK oHE KaTThl MapaduHAepai apanacTsipy apKeUisl ansiaFaH KOKM-25-3 razoxpoMaTorpadusuibik
KYpaMbl KeMIipCyTeKTep KocIachl 0ap 6-1aH actam xeke H-ankaH Ke3/eceTiH caabICThIpMatbl Tap GpaKIusHbI 011~
peni. OcbiFaH OalIaHBICTBI CYHBIK )KOHE TayapJibl KaTThl apauHAl apanacThlpy apKbUIbl aIbIHFaH JKbUTY JKHHANTHIH
Mmarepuangap xexe H-ankanmapipiH apanacybl HerisiHne ansiaFaH HSM-25-1 xone HSM-25-2 canbicThiprannia
OaJNKBITY SHTANBIMACH TOMeHAen 1. CyHBIK jkoHe Tayapiibl napaduHIEp/i apanacThIpy KOJIBIMEH ajJbIHFaH, OpTalla
MoJeKyabiK Maccacsl 240,0-neH 242,0-re neifiH KbUTy KUHAWTBIH MaTepuangapabie 158,0-xen 162,0 Ix / r-ra
JICUIH epiTy SHTAIBIHACHI KOHE KPUCTAJIBI KYHIeTi Gazaiblk aybicy sHTanbnusCH ThiciHme 19,3-ten 20,03 Ik / r-ra
neiiari apanmsikta Oomaapl. banky sHTamenuAcHHBIH KoHEe JXOKM-25-3 (azanpk aysicyasiH TeMeHaeyi H-ankas-
nmapasiH (90,4 Mac.% ) xone H - anxanmapra skatmatTeiH KocnamapnasiH (7,8 mac.%) H-amkanmapra skaTmai-TeIH
keMipcyTekrepiy skoHe HCM sxarmaiipiana KpucTainaHOAWTHIH KOMIpCYTEKTepAiH KYpaMbl, COHNAi-aK TayapIrbiK
CYHBIK KoHE KaTThl IapadHHAEP KOCIACHIHBIH (PPAKLMAIBIK KypaMbl OAJIKy SHTAIBIHUSACHIHBIH JKOHE JKbUTY aKKyMOJI-
JTANTBIH MaTepHaIAbIH (pa3ajblK 6Ty MIaMaChIH alTapiIbIKTall TOMEHACTE .

Tyitin ce3mep: >Kbuly aKKyMISIIMSUIAYLIBl MaTepHaijgap, JKbUIy TEXHHKa KacuerTepi, (asayiblk ory,
napaduuaep, hpakuus.

M. O. AiimberoBa', V. C. Cyﬂeﬁmeﬂonz, 0. A. KOCTI/IKOB{ P. A. Pucrasieros’

'MesktyHapoIHBIH Ka3aXxCKO-Typelkuii yuusepcuTet nM. Xomkn Axmena Scasu, Typkecran, Kazaxcran;
FOsH0-KasaxcTaHCKuil rocy1apcTBeHHbIH yHIBepcHTeT HM. M.Aya308a, IlIbiMkenT, Kaszaxcran;
*UnctutyT npobnem MammHocTpoerus um. A. H. IToaroproro, HAH Vipanssl

PA3BPABOTKA TEIVIOAKKYMYJIUPYIOIIUX MATEPUAJIOB
HA OCHOBE TOBAPHBIX ITAPA®UHOB

AnHotanust. [TonyueHbl TEIUIOAKKYMYJIUPYOLIHE MaTepUasibl Ha OCHOBE XHMIKMX MapauHOB M HUX Y3KUX
(pakuuu ¢ 3aJaHHOM TemIepaTypol (a30BOro mepexojia M IMOBBIIEHHOW TEIUIOEMKOCTBIO ISl OTPayKIArOIINX
KOHCTpYKIMH 371aHuil. IlpeanoxkeH MeToJ COCTaBJIEHUs KOMIIO3ULIMN TEMIOAKKYMYJIUPYIOIIUX MAaTepUanoB C
Temneparypamy iaBieHus Huwke 25°C M IOBBINICHHON TEIIOEMKOCTBIO M3 CMECH Y3KHMX (DPAaKIMil TOBApHBIX
napaguHoB. Pa3zpaboraHa MeTonuKa IOJyYEHUs TEIUIOAaKKyMYJIUPYIOIINX MaTepHaloB Ha OCHOBE TOBAapHBIX Iapa-
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(h)MHOB TTyTEM CMEIICHHS KOMIIOHEHTOB, B Moiay4eHnH TAM c 3aJaHHBIMH TETNIOTEXHUIECKUMH XapaKTEPUCTUKAMH,
WCCIIENOBAaHUN KOMIIOHEHTHOTO COCTaBa, (PU3NKO-XMMHUECKHUX W TEIUIO(PU3NIECKUX UX CBOICTB, B HCCIIEIOBAHUN MX
SKCIITyaTallHOHHBIX CBONCTB. [10My4eHbl TEXHMUECKHE YyCIOBHUS Ha TEIUIOAKKYMYJIHPYIOLINE MaTepHaIbl HA OCHOBE
TOBapHBIX MapaMHOB M OOOCHOBaHA BO3MOKHOCTh MX HPUMEHEHHS B OTPaKAAIOIIMX KOHCTPYKLMSX 3IaHUMH.
Pa3paboTaHHbIA TEINIOAKKyMYyJIHUPYIOLUIMN MaTepuall ¢ 3alaHHBIMU SKCILUTyaTallMOHHBIMHU CBOIICTBaMU 00OECIIEUHNBACT
9HEProcOepeKeHNe 3a CUET MOBBICHNS TEIUIOEMKOCTH U WHTEHCUBHOCTH TEIUIOOOMEHA Orpa’kAA0IINX KOHCTPYK-
i 3naHuit. OnpenesieHne MacCcoBOH JI0JIM CMEIIMBAHUSI MCXOJHOTIO JKUAKOTO M TBEPAOro napaduHa MpOU3BOIM-
JIOCh B COOTBETCTBMH C PEKOMEHAALMSIMHU padoThl.CMEIIMBAHUE TOBAPHOT'O KHIIKOTO W TBEPAOro mapaduHa U MX
(dpakiwmii ocymecTisud npu temreparype 40-500C u TiatenbHOM MEepeMEInBaHHKE COCTaBa CMECUTENIEM B J1a00-
PaTOpHBIX YCIOBHUSX.

Kak ykazaHo, TemI0aKKyMyJIHPYIOIINE MAaTEPHAIIBI C 3aJaHHBIMH TEIJIOBBIMH CBOWCTBaMH MOT'YT OBITH HOJTyYe-
HBI IIyTEM CMELIMBaHMS B Pa3JIMUHBIX COOTHOUIEHUSIX OTAeNbHbIX H-ankanoB. [l BblAeNEHHS JETKOIUIABKUX (hpak-
WA U3 cOocTaBa TOBAPHOTO mnapaduHa ObUT MUCIIOIB30BAH METOJ, OCHOBAHHBIM HA MOCIECAOBATEIEHOM H3BIICUCHUN
(hpakuii pacTBOPUTENSIMHA WIIM MX CMECSIMH, Pa3JIMYaloIMMUCS I10 mapamerpaMm pactBopumoctu. [lo paspaboran-
HOW METOJUKE TOBApHBIN mapaduH MPOTyKTa (PPaKIHOHHPOBAIN W BBIICISUIN (PAKIHAIO0 C HU3KOW TeMIepaTypoit
IuIaBieHus. bblIo oTMedeHo, 4To Ui OTHenbHbIX H-aakaHOB M MX cMecell 3HTaiublus IUIABIEHHUS BKJIIOYACT Kak
SHTAJBIHNIO (hAKTHYECKOTO IUIABJICHNS, TaK U SHTAIBIHNIO (a30BOTo Mepexolia B KpUCTAIMYecKoe cocTostHue. s
oTAenbHBIX H-ankaHOB mpezenbHasl TeMIepaTypa, Mpu KOTOPOH TEIUIO MOTJIOMIAETCs MIIM BBIAEISAETCS, COCTABISIET
5-70 © C st yerHbix H-ankanoB u 8-110°C nist Hewernbix H-ankanoB. Vicxonst u3 aTux tpeboBaHuii (TeMmneparypa
TUTABJICHUS U BBICOKAs DHTAJBIMS TUIABJICHUS U (Ha30BOr0O IMepexo/ia), ObUIM M3TOTOBJICHBI TEILIOAKKYMYIUPYIOIINE
Matepuansl [CM-25-1 u 'CM-25-2 nyteM cMmemnBaHus UHAUBUAYyanbHbIX H-ankaHos, a taxke 'CM-25-3 mytem
CMEUIMBaHUs TOBAapHOTO >KHJIKOTO M TBEpAOro napaduHa. py HAarpeBaHWHM TBEPAOro HapaduHa OH IpeTepIieBacT
(ha3oBbIe TpEeBpaleHNs] B KPHCTAJUIMYECKOM COCTOSHHH, IMPHUBOJSINNE K YBEJIMYEHHIO TEIUIOEMKOCTH, a IIpU
JIOCTHKEHUH OoJiee BBICOKOM TeMmeparypsl nmapadyH IUIABUTCS, M €r0 TEINIOEMKOCTh CHOBA PE3KO BO3PACTAET.
CMerieHre TBepAbIX W KHUIKAX Mapa@uHOB MPU MPOU3BOJICTBE TEIUIOAKKyMynupytomiero marepuana (I'CM-25-3),
Kak BupHo w3 Tabnuisl 2, OPUBOAWT K YMEHBUICHHIO SHTAJIBIWM IIaBICHUS, (asoBoro mepexoma B
KPUCTAIUTHIECKOE COCTOSIHHE M 001Ie SHTaIbIuHU (MX cyMMBI). Pacmupenne komnoHeHToB B cMecn HSM npuBoant
K YMEHBILICHHUIO BEINYNHBI SHTAIBITHH.

CrnenoBarenpHO, 9eM 1mmpe GpakuoHHbli coctaB 'CM, TeM HIbKe SHTAIBINS IJIABJICHHUS U B 00Jiee IMUPOKOM
JTHara3oHe TeMIepaTyp MPOUCXOMUT IuiaBjieHue. I'paduku m3menenus terwioemkoctu ['CM-25-1 u 'CM-25-2 ot
TEMIIEPATYPhl MOKA3bIBAIOT, YTO TCIIJIOCMKOCTbH I'CM wm3mMmeHsieTcst B 3aBUCUMOCTH OT ILJIABJIEHHUS U (l)a30131)1x npeBpa-
IICHUH MPU pa3iIMyHBIX TeMIleparypax, a Takxke asieHre ['CM nmpoucxXoguT B ONpeAeIeHHOM TEeMIIepaTypHOM
uHTepBane. ['a3oxpomarorpapuyecknii cocraB ['CM-25-3, mony4eHHbIH CMENIeHneM XHUIKUX M TBEPIBIX Mapadu-
HOB, TIPEJICTaBIsIeT cOO0OH OTHOCHTENIFHO Y3KYIO (DpaKivio, coiepxalryio Oojee 6 MHIUBHIyaIbHBIX H-ankaHoB c
IIPUMECHIO YITIEBOAOPOIOB. B CBSI3M € 3TUM TEIUIOaKKyMYJIUPYIOLIHE MaTepHalibl, ITOJydeHHbIE CMEILICHUEM JKHJIKO-
T0 ¥ TOBapHOTO TBEPJIOTO MapaduHa, IMEIOT 0oJiee HU3KYIO DHTANBIHIO TUIABICHUS 1Mo cpaBHeHHI0 ¢ HSM-25-1 u
HSM-25-2, nony4eHHBIMH CMEIICHHEM WHAWBHIAYATBHBIX H-ankanoB. TemmoakKyMyITUpYyIOMIAE MaTepUabl, MOTy-
YEHHBIE ITyTEM CMEIIMBAHUS JKUAKIX M TOBAPHBIX MapaduHOB, CO CpeaHel MoJeKyIsIpHOit Maccoi ot 240,0 mo 242,0
HMEIOT SHTANBNHUIO iaBieHuss oT 158,0 o 162,0 Ix / r u sHTamsnuio (Ha30BOro mepexoja B KPUCTAUINIECKOM
coctostHun oT 19,3 mo 20,03 JIk / T cooTBeTcTBeHHO. CHIDKEHUE SHTAIBIINHN TIaBiICHHUs U (Pa30BOro mepexoaa B
I'CM-25-3 o0Osbscusercst Oonee HM3KMM cozaepxkanueMm H-ankxanoB (90,4 Mac.%) u conepkaHueMm npuMmecei, He
otHocsuxcs kK H - ankanam (7,8 mac.%). ConeprkaHue yrieBoJ0pOIOB, He OTHOCSIUXCA Kk H-ankanam, u yrieBo-
JIOPOJIOB, HE KpUCTaLM3ytomuxcs B ycnoBusix HCM, a takxke mMpOKUil QpakIMOHHBIN COCTaB CMECH TOBapHBIX
JKUJIKUX M TBEPIBIX Napa()MHOB CYNIECTBEHHO CHIDKAIOT BEJIMYMHY SHTAJIBIMU IUIABIEHUs M (ha30BOro mepexoza
TEIUIOAKKYyMYJIHPYIOIIEro MaTeprania.

KoueBble ci10Ba: TEIUIOAKKYMYJIUPYIOLIME MaTepHANbl, TEIJIOTEXHUYECKHE CBOMCTBa, (a3oBOi mepexof,
napaduHbI, PpaKIus.
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