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The complete burial of high-level radioactive waste (HLW) in spent
open mines presents a promising solution to long-term waste isolation.
This study presents the justification and design of an innovative dual
ventilation system aimed at regulating heat and removing gas-dust
mixtures from such repositories. The ventilation system is designed to
control dust-gas emissions and thermal loads through a two-chimney
configuration, enabling efficient gas extraction and convective cool-
ing. A system of main and additional chimneys is proposed: the main
chimney channels the rising hot gas-dust mixture, while the additional
chimney processes it through a staged treatment system before final
disposal. Mathematical modeling, including Fourier’s Law, Darcy’s
Law, and Fick’s Law, supports the thermal, hydraulic, and gas dynam-
ics simulations. The study demonstrates that with adequate ventilation
flow and composite-layer insulation, internal repository temperatures
can be reduced from 300°C to below 100°C within 30 years, significant-
ly lowering the risk of container degradation and gas-induced particle

mobilization. The integrated system improves the safety, observability,
and long-term reliability of HLW burial in open spent mines, offering
a scalable and internationally compliant solution. Through a combi-
nation of temperature distribution modeling, structural analysis, and
airflow simulations, the system’s viability is demonstrated. The results
show that the proposed ventilation configuration provides effective
thermal regulation, structural resilience under stress, and compatibility
with repurposed mining infrastructure. The study contributes a scal-
able, energy-efficient solution to HLW (High-level radioactive waste)
repository management, paving the way for safer and more sustainable
nuclear waste isolation.
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heat management, repository safety.
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This research focuses on evaluating the ecological potential of
reusing construction and demolition waste (CDW) from brick wall
debris in Malang City, East Java, Indonesia, as a sustainable substitute
for natural fine aggregate in construction. The problem addressed
is the increasing volume of CDW driven by rapid urban growth,
especially in student-dominated districts, which poses environmen-
tal risks through landfill overuse, and soil degradation. The study
employs field surveys, structured interviews, SEM-EDX analysis,
and gradation testing to assess the physical and chemical suitability
of recycled CDW. The results demonstrate that brick-based CDW ex-

hibits stable particle gradation, an acceptable fineness modulus, with
approximately 12.71% of the material passing through the 0.075 mm
sieve, and contains no hazardous levels of leachable chemicals, mak-
ing it suitable for reuse as a construction sand substitute.

These findings are explained by the inherent mineral stability of
fired clay bricks and the controlled processing methods used, which
reduce impurities and optimize particle distribution. A distinctive
feature of the results is the integration of chemical safety verifica-
tion via SEM-EDX with practical gradation analysis, ensuring both
environmental safety and material performance in a single evaluation
framework. The results can be practically applied in the manufacture
of urban construction materials under conditions where local CDW.
Implementation is most effective in medium-sized cities with high
construction activity and limited natural sand resources, particularly
where municipal waste management systems can support material
sorting and processing. By applying these findings, urban areas can
reduce environmental pressure from CDW, promote circular economy
practices, and advance sustainable construction technology.

Keywords: waste management, sustainable material, urban eco-
system, soil hazard, circular construction.
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The object of this study is the physicochemical processes of in-
teraction between Group II metal ions and polyethyleneimine (PEI)
and low-molecular-weight ligands (salicylic acid, sulfosalicylic ac-
id, EDTA) with the aim of developing polyadsorbents for the selec-
tive extraction of toxic ions from aqueous media. The problem to be
solved is the development of effective and selective polyadsorbents for
removing toxic metal ions from wastewater.

Potentiometric, conductometric, and viscometric analysis meth-
ods have established that in binary PEI-M?* systems, coordination
complexes are formed with a molar ratio of PEL:M?* = 2:1. For sys-
tems with Sr* and Ba?* ions, stepwise complexation was identified,
with particles of composition 6:1 and 4:1 being formed at the initial
stage, respectively. The stability of the complexes formed was estab-
lished in the following order: Be** > Ca* > Sr?* > Ba?* > Mg?*.

Thermodynamic parameters showed that the complexation pro-
cesses are spontaneous and exothermic, with the decrease in entropy
being associated with an increase in order within the system. Stability
constants (IgB,) range from 5.4 (Mg?*) to 10.16 (Be**).

Quantum chemical calculations have shown that the reaction
centers in the ligand molecules are: the oxygen atoms of the car-
bonyl group (H,Sal), the sulfonate group (H;Ssal), and the carboxyl
group (H,edta?-). It has been established that donor-acceptor in-
teractions predominate in PEI-M?*-H,Sal/H;Ssal ternary systems,
while electrostatic interactions dominate in PEI-Zn?*/Cd?*-H,Sal
and PEI-Be**-H,edta®~ systems.

In sorption tests in model solutions, the ternary complexes
PEI-Be?*-HsSsal and PEI-Hg?*-H;Ssal demonstrated the highest ef-

ficiency: the degree of removal of Be?* reached 97.1%, Hg?" - 93.4%,
while for Mg?+ and Ba?* it was less than 70%. Modified PEI with Hjsal
proved to be the most effective adsorbent among those studied. In
industrial trials, the developed adsorbents reduced the concentrations
of Be?* and Hg?* in wastewater to 0.004 and 0.002 mg/1, respectively,
which meets the maximum permissible concentrations for discharge
into water bodies.

Keywords: metal, ion, complexation, polyethyleneimine, ligand,
wastewater, titration, thermodynamics, adsorption.
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The object of this study is the process of thickening and dewater-
ing excess activated sludge from municipal wastewater treatment
plants in sedimentation centrifuges. The subject of the study is the
conditions and factors that affect the efficiency of sludge dewatering,
taking into account environmental safety, energy efficiency, and the
possibility of reusing resources. The study is aimed at solving the
problem of the efficiency and environmental safety of dewatering
excess activated sludge.

The results of studies on the centrifugation of samples of excess
and stabilized activated sludge in a laboratory centrifuge showed that
effective separation into sediment and clarified liquid is achieved at a
separation factor of 200-600 with the use of a flocculant. In an indus-
trial centrifuge under a flow mode, the best results were obtained at
a separation factor of 450 and a flow rate of 9.4 m?/h: the solid phase
content in the thickened product was 12.8 g/1, at an input concentration
of 4.2 g/l and the residual in the clarified liquid - 0.3 g/1.

The proposed scheme for thickening and dewatering sludge stabi-
lizes the process and improves the quality of the product for further use
or disposal. For effective dewatering, mixing the thickened sludge with
thickened activated sludge is recommended due to the need for a mineral
component. It has been established that thickening of activated sludge
is possible using centrifuges in a weak centrifugal field (Fr = 200-600),
with a cationic flocculant consumption of 5 kg/t. The second stage — de-
hydration - is implemented using sedimentation centrifuges.

The results could be used at municipal treatment plants to optimize
the processes of thickening and dewatering of excess activated sludge,
taking into account energy efficiency and environmental safety. The
proposed centrifuge operating modes and the technological scheme en-
able process stability, reduce sludge volumes, and improve the quality
of the final product for further use or disposal.

Keywords: activated sludge, activated sludge dewatering, cen-
trifugal units, thickening of excess sludge, environmental safety,
fermented sludge, stabilized sludge.
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This study’s object is the process that forms fire-resistant biocom-
posites based on wood chips and inorganic and organic binders. The
task addressed relates to the need to enable resistance to high-temper-
ature flames. This is important for the technology of application and
production of environmentally friendly biocomposites obtained from
natural and renewable sources for construction.

It has been proven that when determining the thermal insulation
properties of the resulting materials, the temperature conductivity of
the biocomposite on an inorganic basis was 0.22-10° m?/s while the
thermal conductivity of the sample did not exceed 0.132 W/(m'K). In
contrast, for an organic-based biocomposite, the thermal conductivity
value decreases by more than 6 times, the temperature conductivity -
by more than 7 times.

In addition, the heat capacity of the product based on inorganic
binder corresponds to a value within 1.6 kJ/(kg-K), and the heat ca-
pacity value for the product made of biocomposite based on organic
basis was 7.66 kJ/(kg-K), respectively.
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When a radiation panel was applied to the biocomposite samples,
the temperature of the gaseous combustion products increased
to 96°C, and the sample did not ignite. A study of the compressive
strength of biocomposites showed that the product formed on the ba-
sis of wood and inorganic binder is more fragile; the tensile strength
corresponds to an average value of 0.5 MPa. In contrast, for the bio-
composite formed on the basis of chips and organic binder, the aver-
age tensile strength is 2.4 MPa, which is more than 4.7 times higher
than the product based on inorganic basis.

The practical importance relates to the fact that the results were
taken into account when developing a thermal insulation product for
construction. Thus, there are grounds for the production of biocom-
posites for thermal insulation.

Keywords: biocomposites, thermal insulation products, thermo-
physical properties, fire resistance, foam coke layer, coating swelling.
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OBI'PYHTYBAHHA IIOABIMHOI CUCTEMHM BEHTUJIALI JJI IIOBHOI'O 3AXOIIIEHHA
BHCOKOPAZIOAKTHUBHUX BIAXOAIB V BIJIIPAITbOBAHUX BIAKPUTUX IITAXTAX (c. 6-27)

Talgat Kaiym, Amandyk Tuleshov, Askar Seidakhmet, Suleimen Kaimov, Aidarkhan Kaimov, Abylay Kaimov, Zamanbek Azil,
Yelaman Abussagatov, Aliman Alibek, Kaiyrtay Issabayev

IToBHE 3aXOpOHEHHS BUCOKOAKTHBHUX PaJ[il0aKTUBHUX BifgxofiB (BPB) y BiAnmpanboBaHNX BiIKPUTHX IIAXTaX € MEPCHEKTUBHUM pillleH-
HSIM JIJIS JIOBI'OCTPOKOBOI i30JIsA11i1 BiAXOZiB. ¥ IIbOMY IOCITiZPKEHH] ITpeiCTaBIeHO OOI'PYHTYBAHHS Ta IIPOEKTYBaHHS iHHOBALiiHOI TIO/BiftHOT
BEHTUJISILIIHOI CHCTEMH, CIIPSIMOBAHOI Ha PEry/IIOBAaHHS TeIlyla Ta BUAAJIEHHS [a30MMJIOBUX CyMilleil 3 TAKMX CXOBUIIL. BeHTHiIsAIifiHa cucTe-
Ma IIpHU3HAYeHa /ISt KOHTPOJIIO ITHJIOra30BUX BUKUJIB Ta TEIJIOBUX HAaBAaHTAXKEHb 3aBASAKH KOH(ITyparil 3 ABOMa ANMapsSIMH, 1110 3a6e31edye
eexTUBHE BifiBeZIeHHsI ra3y Ta KOHBEKTHBHE OXOJIO[KEeHHsI. 3aIIpOIIOHOBAHO CUCTEMY OCHOBHOTI'O Ta /I0JaTKOBOT'O IUMapiB: OCHOBHUM ANMap
HaITpaBJIsie MiIHIMAETHCS rapsiay ra30MUIOBY CyMilll, a OAATKOBUIA [uMap 06po6ise Ti 3a OITOMOTr00 TTOETAITHOI CUCTEMU OYMIIEHHS Tiepe
OCTaTOYHUM 33aXOPOHEHHSM. MareMaTH4YHe MOJIETIOBAaHHs, BKJIIOYa0un 3akoH ®yp’e, 3akoH [lapci Ta 3akoH ®ika, MiATBEp/KYE TEILIOBE,
rifpaBmiyHe Ta ra3ofUHaMiuHe MOJeTIOBaHHS. [I0CTiPKEHHS EeMOHCTPYE, 1110 32 YMOBU HAJIEXKHOT'O BEHTWJISLIMTHOTO MOTOKY Ta i30JsLii 3
KOMITO3UTHOT'O IIapy BHYTPIIIHIO TEMIIEPATYPy CXOBUIIA MOXKHA 3HU3UTHU 3 300°C mo Hibkde 100°C npotsaroM 30 pOKiB, 0 3HAYHO 3HIDKYE
PH3UK Jlerpazarnii KoHTeiiHepa Ta MOGiTi3anii YaCTMHOK, BUKJIMKAHOI ra30M. [HTerpoBaHa crcTeMa ITOKpalye 6e3eKy, ClIoCTepeXKyBaHiCTh Ta
JIOBFOCTPOKOBY Ha/IiiHICTh 3aXOPOHEHHS BUCOKOAKTUBHMX PaJli0aKTUBHHUX Biixo/iB (BPB) y BiIKpUTHX Bi/jIIpalibOBaHMX LIAXTaX, POIOHYIO-
4y MaciTaGoBaHe Ta MDKHAPOAHO CyMiCHe pillleHHs. 3aB/AKY IOEJHAHHIO MO/IE/IIOBAaHHS PO3IIOALTY TeMIIepaTypHy, CTPyKTYPHOTO aHAJIi3y Ta
MO/IeJTIOBAaHHSI TIOTOKY TIOBITpPSI I€MOHCTPYETHCS YKUTTE3LATHICTD CUCTEMHU. Pe3ynbTaTyl ITOKa3yIoTh, 110 3aIIPOIIOHOBaHa KOH(DIrypariis BeHTH-
JA1ii 3a6e3nedye eeKTUBHE PETYIIOBAHHS TeMIIepaTypy, CTPYKTYPHY CTiHKiCTb ITii HABAHT)KEHHSIM Ta CyMIiCHICTh 3 IIepenpodiboOBaHO0
ripHu4or0 iHppacTpyKTyporo. Jocai/KeHHs IPOIIoHYye MaclTaboBaHe, eHeproeeKTHBHe PillleHHs /s YIIPaBIiHHS cxoBUleM BPB (Buco-
KOAKTHMBHHX Pa/lioaKTUBHUX BiIXOZIB), MPOKIAZAI0YH IIJISIX JJ1s1 O€3MeHIIIOl Ta GiIbII CTasI01 13011 IAePHUX BiIXOAIB.

KurrouoBi croBa: pasiioakTUBHI BiZIXOAM, BiJIIpaIiboBaHi IaXTH, CHCTeMa BEeHTHJIALL, yIPABIiHHS TEeIJIOM, 6e3IeKa CXOBHIIA.
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OIIIHKA EKOJIOITYHOI CTIMKOCTI TA IOPYIIEHb EKOCUCTEMHY, CHPUYMHEHUX BYIIBEJIbHUMHA
BIJIXOJIAMH BIJ] 3SHECEHHS B VHIBEPCUTETCHKOMY HIPUMIIIEHHI: TEMATHUYHE JOCJI/DKEHHA 3
MAJIAHTA, HIBAEHHO-CXIZTHA A3I (c. 28-36)

Ketut Sugiharto, Marjono, Gatot Ciptadi, Wisnumurti

le mocutifiKeHHS 30cepePKeH0 Ha OLiHIIi eKOJIOTYHOro IOTeHIjaly TOBTOPHOIO BUKOPUCTaHHS Oy/[iBeJIbHUX Ta 3HeCeHUX Bigxozis (B3B)
3 YJIaMKiB LEIVITHUX CTiH y MicTi Masanr, CxifHa fIBa, IHAoHe3is, sIK cTaygoi 3aMiHM IIPUPOAHOro Jpi6HOro 3all0BHIOBAYa B Oy/AiBHUIITBI.
PosmrstHyTa ITpo6JieMa IToJIsArae B 3pocTaHHi o6¢csary B3B, cipuanHeHOMY MIBUKHAM 3POCTAHHSIM MICT, 0COGJIMBO B paiioHaX, /ie IIEPEeBAKHO
TPOXKUBAIOTh CTY[EHTH, 1[0 CTBOPIOE €KOJIOTIYHI pU3HUKHU Yepe3 HaIMipHe BUKOPUCTAaHHSA 3BaJIUIL Ta Jierpajaliito I'pyHTy. BUKOPUCTOBYIOTbCSA
TIOJIBOBI IOCTiKeHHSsI, CTpyKTypoBaHi iHTepB’'10, SEM-EDX anHaii3 Ta rpafarniiiHi BUmpoOGyBaHHs 11 OLiHKH (i3MYHOI Ta XiMiYHOI TpUAAT-
HocTi nepepo61eHnx B3B. Pe3ysbraTyl IOKa3yIoTh, 1110 53B Ha OCHOBI IjerIN IeMOHCTPYIOTh CTAbiIbHY TPaziallito YACTUHOK, IPUHHATHUN MO-
JIy/b KPYITHOCTI, TpUOIM3HO 12,71% Martepialy IpOXoAUTH depe3 cuTo 0,075 MM, i He MiCTATh He6e3MeYHUX PiBHIB BUJIYyrOBYBaHUX XiMiUHMX
PEY0BHH, MO POOUTH IX MPUAATHUMHU /IS TOBTOPHOTO BUKOPHUCTAHHS SIK 3aMiHHUKA Oy/jiBeJIbHOTO ITiCKY.

L1i pe3ysbTaTy MOSICHIOIOTHCS IIPUTAMAHHOI0 MiHEPaJIbHOIO CTa6GLIBHICTIO 00IIaIeHOT IVIMHSHOL LIEIVIM Ta KOHTPOJIbOBAHUMHU METO/IaMHU
06pO6KH, SIKi 3MEHIIYIOTh KiITBKICTh JOMIIIIOK Ta OITUMI3YIOTh PO3IIOi YACTUHOK. BiMiHHOIO 0COGIMBICTIO pe3ysIbTaTiB € iHTerpariis mepe-
BipKu XimMiuHOI 6e3riexu 3a orromororo SEM-EDX 3 IpakTUYHUM IpaJjalliitHIM aHaJIi30M, 1110 3a0e3I1edye SIK €KOJIOTiYHy 6e3IIeKy, TaK i xapax-
TEPUCTHKH MaTepialiB B €[UHil cucreMi OI[iHKH. Pe3y/IbTaTH MOXKYTb OYTH ITPAKTUYHO 3aCTOCOBAHI Y BUPOOHULITBI MiCbKUX Oy/IiBe/JIbHUX Ma-
TepiasliB B yMOBax JIOKQJIBHOTO yTBOpeHHs B3B. BipoBa/keHHs € Halle(eKTUBHIIINM Y MiCTaX CEpeZIHbOTO PO3Mipy 3 BUCOKOIO Oy/[iBEIbHOIO
AKTHBHICTIO Ta 06Me)XEHUMHU ITPUPOHUMHU PECypCcaMU MiCKY, 0COOIMBO TaM, Jie CUCTEMH YIIPaBJIiHHS MyHIIUITaIbHUMHU BiZIXOZaMU MOXXYTh
MATPUMYBAaTH COPTYBAaHHS Ta IepepoOKy mMaTepiasiB. 3aCTOCOBYIOUH Iii pe3ysIbTaTH, MiChbKi palfOHM MOXKYTh 3MEHIIUTH HaBAaHTXKEHHS Ha
HAaBKOJIMIIIHE cepejoBuILe Bix B3B, cripus Ty MpaKTUIli IIUPKY/IIPHOI eKOHOMIKH Ta pO3BUBATH TEXHOJIOTII CTAJIOr0 Oy/[iBHUITBA.

KurrouoBi cioBa: yrpasiliHHSA BifixofjaMu, CTajInii MaTepiaJl, Micbka eKocrcTeMa, HebesIeKa I'PyHTY, IUPKy/IapHe Oy/liBHUIITBO.
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PO3POBKA ITOJIAACOPBEHTIB HA OCHOBI ITIOJIIETUJIEHIMIHY TA HU3bKOMOJIEKYIAPHUX JIITAH/AIB
JJIA BWIVYEHHSA I0OHIB METAJIIB II TPYIIU 31 CTIYHUX BO/J (c. 37-46)

Nazgul Ashimkhan, Manshuk Murzagaliyeva, Gulnur Daribayeva, Ardak Sapiyeva
O6’eKTOM AOCTiPKEHHS € (hi3uKo-XiMiuHI Ipollect KOMITJIEKCOyTBOpeHHs i0HiB MeTastiB II rpymu 3 nmosiernnaeniminoM (T1EI) Ta HU3BKO-

MOJIEKY/IIPHUMM OpraHiYHUMM JliraHgaMu. Po3p’si3yBaHa Ipo0sieMa II0B’s13aHa 3 PO3PO6KOI0 e(eKTUBHUX i CeIeKTUBHUX NOJIiaicOpOEeHTIB
JUISL BUJTyY€HHs TOKCUYHUX iOHIB METaJIiB 31 CTIYHUX BOZ.



MeToaMy TIOTEHIIiOMETPUYHOTO, KOH/IyKTOMETPUYHOTO Ta B'SI3KICHOTO aHaJIi3y BCTAHOBJIEHO, 110 y GiHapHUX cucreMax ITEI-M?* dop-
MYIOTbCSI KOOPAMHALIHI KOMIUIEKCH 3 MOJIBHUM CITiBBifiHOIIEeHHM TTEL:M2+ = 2:1. Jlnst cucrem 3 ionamu Sr2* i Ba?* BusiBieHo cTyminuacre
KOMILJIEKCOYTBOPEHHs], Ha ITI0YaTKOBOMY €Talli SIKOT'O yTBOPIOIOThCS YAaCTUHKHU CKJIafy 6:1 Ta 4:1 BigoBigHO. BcTaHOBIEHO psl CTiHIKOCTI yTBO-
PEHHX KOMILJIEKCIB y Takiii mocaifoBHocti: Be?™ > Ca*™ > Sr?+ > Ba?t > Mg?*.

TepMoAnHaMIYHI TTapaMeTpy TIOKa3aJIH, 10 MPOIeCH KOMIUIEKCOYTBOPEHHS Bifl0yBArOThCSI CAMOYMHHO ¥ €K30TePMIiUHO, ITPY IIbOMY 3HH-
>KEHHSI €HTPOIIT TIOB’sI3aHe 3 Ti/[BUILIEHHSIM YIIOPSI/IKOBAHOCTI B cuctemi. KoHcranTu criiikocri (Igf,) Bapitorotses B 5,4 (Mg?+) g0 10,16 (Be?).

KBaHTOBO-XiMiUHI pO3paxyHKH IOKA3aId, L0 PeaKIifHUMU IEHTpaMU B MOJIEKYIax JIraHJiB € aTOMU KUCHIO KapOOHIIBHOI Ipy-
i (H,Sal), cynborpyru (HsSsal), kap6okcunbhoi rpynu (Hyedta?™). BcTaHOBJIEHO, 10 ZIOHOPHO-AKIENITOPHI B3aEMOJIiT TIEPEBAXKAIOTH Y
noTpiitHux cucremax IEI-M?*-H,Sal/H;Ssal, eJIeKTpocTaTUYHi B3a€MOZIii IOMiHYIOTh y cuctemax I1EI-Zn?*/Cd?+-H,Sal ta TTEI-Be?*-H,edta® .

Y copOLiiHUX TecTax y MOfIeJIbHUX PO3YMHAX MOTPikiHi Komrutekcu TTEI-Be?*-H;Ssal i TTEI-Hg?*-H;Ssal npogeMoHCTpyBa HafBuUILy
epeKTUBHICTD: CTYITiHb BUIydeHHs Be*" nocsirana 97,1%, Hg?* — 93,4%, st Mg+ i Ba** — mene 70%. Mopudixkosauuii ITEI 3 H3Ssal BusiBus-
cs1 HatiepeKTUBHIIINM a/[COPOEHTOM cepef, OCIi/PKeHNX. Y MPOMUCIOBHX BUIIPOOYBAaHHSX PO3PO06JIeHi aicCOPOEHTH 3HU3UIN KOHILIEHTPAIIii
Be?* i Hg?* y criunumx Boziax 110 0,004 i 0,002 mr/s1, wo Bignosigae Bumoram TIK 1Jist CKUIAHHS y BOJOWMU.

Korro4oBi cyioBa: Metas, ioH, KOMIIJIEKCOYTBOPEHHS, ITOJIieTUIeHIMIH, JIiraH/|, CTiYHi BOAW, TUTPYBaHHs, TEPMOANHAMIKA, afcOpOLLis.
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PO3POBKA TEXHOJIOTII 3TVIIIEHHA I 3HEBOJHEHHA AKTHUBHOTI'O MYJIY MICBKUX OYMCHUX CITOPY/T
B OCA/IDKYBAJIBHUX NEHTPU®YTAT (c. 47-55)

A. 0. IlTkom, O. B. Illectontaios, A. C. Bociok, A. O. AGpamoBa, A. A. TiTos, A. B. PomaHYnK

OG6’eKTOM JIOCTTi/PKEHHS € TIPOIiec 3ryIIeHHs Ta 3HEBOAHEHHS HaJUIUIIIKOBOTO aKTHBHOTO MYJIY MiCBKHX OUYHCHHX CIOPY/ B 0CaKyBaJlb-
HUX HeHTpudyrax.. [Ipeamer gocifykeHHsI — yMOBH Ta (paKTOPH, 1110 BIUIMBAIOTh Ha e(DeKTUBHICTb 3HEBOJHEHHS MYJLy, 3 YPaXyBaHHIM €KO-
JIoTiYHOI 6e3MeKH, eHeproeeKTUBHOCTI Ta MOXKJIMBOCTE TIOBTOPHOTO BUKOPUCTAHHS pecypciB. J0CTiKeHHs CIIpSIMOBaHe Ha BUPIMIEHHS
1po6;1eMu epeKTHBHOCTI Ta eKOJIOTiYHOI 6e311eKH 3HEBOHEHHS Ha/JINIIIKOBOTO AKTUBHOT'O MYJLY.

PesysbTaTHl JOCIPKeHb IeHTpU(dYryBaHHs 3pa3KiB HAUIMIIKOBOTO Ta CTaGili30BaHOTO aKTUBHOTO MYJTy Y JIAGOpATOpHIill IieHTprdy3i mo-
Kazasw, 1o eeKTUBHE PO3/IEHHS Ha 0CaJl i OCBITJIEHY PiZiHY OCATAETHCS MpU (akTopi poszizeHHs 200-600 i3 3acTOCyBaHHAM (HITOKYJISHTY.
Y npoMUCIIOBIii eHTprdy3i B IPOTOYHOMY PEXXUMI HAMKpALLi pe3y/IbraTH OTPUMAaHO Ipy (hakTopi posziieHHs 450 Ta BuTpari 9,4 M3/rox: BMicT
TBepzoi a3y B 3TYIEHOMY ITPOAYKTi CTAHOBUB 12,8 /71, IpY BXifHil KOHIIeHTpanii 4,2 T/JI Ta 3aJIMIIKOBIN y OCBiT/IeHil piguHi — 0,3 r/1.

3anpornoHoBaHa cxeMa 3TyIIeHHs Ta 3HEBOJHEHHS MyJIiB cTabilizye Mporiec i HOKpallye sKicTh MPOAYKTY /JISl II0JJa/IbIIOr0 BUKOPHUCTAH-
Hs a6o yTwrizanii. /1151 eeKTHBHOIO 3HeBOJHEHHSI PEeKOMEH/J0OBAHO 3MilllyBaHHSI 30pIIKEHUX 0CA/IiB i3 3TyIleHUM aKTUBHUM MYJIOM uepe3
HEeOOXi/IHICTh MiHepaJIbHOI CKJIa/[0BOI. BCTAaHOBJIEHO, IO 3TYIEHHS aKTHBHOIO MYJTy MOXKJIMBO 3 BUKOPHCTAHHSM LIEHTPUMYT B CIa0KOMY
BifinleHTpoBaHOMY 101l (Fr = 200-600), i3 BUTPaTOI KaTiOHHOTO (DJIOKYJISIHTY 5 Kr/T. Jlpyra crajiisi — 3HEBOAHEHHS — Peasli3yeThCsl 3a J0TI0-
MOTOI0 0Ca/PKyBaTbHUX I[EHTPUQYT.

OTpuMaHi pe3ysIbTaTh MOXYTh OyTH BUKOPHCTaHi Ha MiChKHMX OYMCHUX CIIOPY/aX JUIs OIITUMI3alil IIpoIieciB 3TyIieHHs Ta 3HEBOJHEHHS
Ha/ITUIIKOBOT0 aKTUBHOT'O MYJIy 3 ypaxXyBaHHSIM eHeproe(eKTHBHOCTI Ta eKOJIOTiTHOI 6e3IeKy. 3alIpoIIOHOBaHI pe)KUMHU poOOTH [EeHTPUDYT
i TexHOJIOTiYHA cxeMa 3a6e3IeUyI0Th CTa0LIBHICTh ITpoliecy, 3SMEHIIIEHHsT 06CATIB 0ca/ly Ta MifIBUIIEHHS SIKOCT KiHIIeBOTO IIPOAYKTY /IS TIO-
JIJIBIIIOT0 BUKOPUCTAHHS a60 yTHUIi3anii.

Kurrouogi cy1oBa: akTUBHMI MyJI, 3HEBOZHEHHS aKTHBHOTO MYJIY, IIeHTpHU(DyTraabHi yCTAHOBKH, 3TYIIEHHS HaJJIUIITKOBOTO MYJTy, €KOJIOT{4-
Ha Gesnexa, 30po/pKeHuit ocazl, cTabiTi30BaHUI MyJT.
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BCTAHOBJIEHHS 3AKOHOMIPHOCTE¥M ®OPMYBAHHS BIOKOMITO3HTIB JIJIS1 TEILIOI3OJIIOBAHHS
BYIBEJIbHUX KOHCTPYKIIIH (c. 56-64)

10. B. ITaniko, O. I0. ITanko, B. B. JIomara, II. O. Lunrouenko, O. 0. Bepauuk, P. B. JlixasoBcbkuii, K. I. BesikoBa, H. O. [Tro>xuioBa

O6’eKTOM AOCIIiHKEHD € TIporiec GopMyBaHHS BOTHECTIHKMX 610KOMIIO3UTIB Ha OCHOBI [ilepeBHOI CTPY)KKH i HEOPTaHIYHUX Ta OpraHiYHUX
B’SDKy4MX pedoBUH. [Ipo6ieMa, 1110 BUpilllyBasack, IoJsrae y HeoOxifiHoCTi 3a6e3neyeHHs CTIMKOCTI 0 il BUCOKOTEMIIepaTypHOT'O IOIyM 5.
Lle Ba)KJIMBO JIs1 TEXHOJIOTi€10 HAaHEeCeHHsI i BUPOOHUIITBA €KOJIOT{UHO-IYMCTUX G10KOMITO3UTIB, OTPMMAHUX 3 IIPUPOAHUX Ta BiZJHOBIIOBAHUX
Jpreper s OyAiBHUITBA,. [IoBeZIeHO, 1[0 i/ Yac BU3HAYEHHS TeTUIOi30/IALiHHNX BJIACTUBOCTEH OTPIMAaHIX MaTepiaJliB TeMIIepaTypoIpoOBif-
HiCTb GIOKOMIIO3UTY Ha HeopraHidHi 0CHOBI cki1ata 0,22-10° M?/c, TeruIONpPoBiAHIiCTh 3paska He nepesuiya 0,132 Br/(m-K). HatomicTs st
6i0KOMIIO3UTY Ha OpraHiuHiil OCHOBI 3HAUE€HHS TEILJIONIPOBIZIHOCTI 3HIDKYETHCS ITOHA/, B 6 PasiB, TeMIIEpaTypOIPOBiIHICTh TOHAA B 7 pasiB.
OxpiM TOro, TeIJIOEMHICTh BUPOOY Ha HEOPTaHIYHOMY B’SDKyYOMY BiZITIOBi/jae 3HaUEHHIO B Mexax 1,6 K/Ix/(xr-K), a 3HaueHHS TeIUIOEMHOCTI
Ji71s1 BUpOOY 3 610KOMIIO3UTY Ha OpraHivyHiit ocHOBI ckiao 7,66 k/hx/(xr-K) BignosizHo. [Ipu fil pagianiiinoi naHesi Ha 3pa3ku 6i0KOMIIO3U-
TiB TeMIIeparypa ra3onofAiGHNUX MPOAYKTIB ropiHHS HigBUIIMIIachk 0 96°C, 3aiiMaHHS 3pa3ka He Bif0ysmocs. JlocipKeHHs MiITHOCT] Ha CTHCK
6i0KOMITO3UTIB TI0KA3aJ10, 1110 BUPi6, chopMOBaHMI Ha OCHOBI [IepeBUHH i HEOPraHIYHOTO B'SDKYYOro, € GLIbII KPUXKUM, MeXa MIiIIHOCTI Bif-
ToBiziae cepegHbOMY 3HaueHH 0,5 MIIa. HaTomicTb, 711 610KOMITO3UTY, ChOPMOBAHOT'O Ha OCHOBI CTPYKKHU i OpraHiYHOTO B’SDKYJOr0, Cepesi-
HsI Me)Xa MII[HOCTi CTaHOBUTH 2,4 MIIa, 1o y roHaz 4,7 pasu Giblie MOPiBHIHO 3 BUPOOOM Ha HEOpraHiyHiil OCHOBI. IIpakTHYHe 3HaYEHHS
TIOJISITAE Y TOMY, 1[0 OTPHMMaHi pe3yJIbTaTh BPaxOBaHO IIifi Yac PO3pOOJIEHHS TEIUIOi30IAiiiHOT0 BUPOOY AJist GyAiBHUIITBA. TAKMM YHUHOM, €
TiZICTaBY BUTOTOBJICHHSI 610KOMITO3UTIB /IJIS1 TETIOi30/TI0BaHHSI.

Kirro4oBi c10Ba: 6ioKOMITO3UTH, TEIUIOI30JIALiiHI BUpO6U, Terodhi3udHi BIaCTUBOCTI, BOTHECTIHKICTb, 11ap IIHOKOKCY, CITy4eHHS! TOKPUTTSL.
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