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HEPETPABHICTDb IIO’)KUBHUX PEHOBUH KOPMY
PAIIOHY AIMHUX KOPIB 3A 3'OJOBYBAHHA
MNPOBIOTUYHOI JOFABKHU «BIOMATI'H»

Kocram Bira bopuciBna

acmipaHT

Kadenpa 6iopecypciB, TBApHHHHIITBA Ta aKBAKYJIbTYPH
«ITomicbkuii HAIIOHAJIBHUM YHIBEPCUTETY», YKpaiHa

PO3BUTOK TMPOMHCIIOBOTO TBApWHHHUIITBA  CYMPOBOJIKYETHCS  MOCTIHHUM
MOIIYKOM TpenapariB, SIKI CTUMYJIOIOTh IPOIECH TPABICHHS Ta CHPUSIOTH OLIBII
MOBHOI[IHHOMY BHKOPHCTAaHHIO TIO)KMBHUX PEUYOBHH parioHy[ 5, ¢.86 ]. Texuosorii
IHTEHCUBHOTO MPOMUCIOBOTO PO3BEACHHS BEJIHUKOI poratoi XyAaoOu MOTpeOyrOTh
3aCTOCYBaHHSI B PalliOHI TBapWH Mpemnaparip, Kl CTUMYJIOIOTh MPOLEC TPABJICHHS 1
COPUSIOTh TOBHOLIIHHOMY BHKOPHUCTAHHIO TIOXHBHUX PEYOBHH parfiony.
BukopucranHus KopMOBHUX J100aBOK, B KIHIIEBI METi, Ma€ MiABUIIUTH €()EKTUBHICTh
BUPOOHUIITBA MPOJYKIII MIIIXOM MOKpalleHHs i1 SKOCTI Ta 30UIbIIEHHS 00’ €MiB
BUPOOHUIITBA MPOAYKIIT TBApUHHULITBA[ 6, c. 3; 7,c.48]. TBapuHU NOCHIAHUX TPYI
Kpaie, HIX KOHTPOJIbHOI, MEepeTpaBiioBajd Cyxy pedoBuHy. OJHaK, pI3HULA Yy
KoedirieHTax rmepeTpaBHOCTI MPHU [IbOMY OyJia HAWBHUIIOKO Y KOPIB 3-1 1oCIiAHOT Tpynn
1 CkJajana MOPIBHSHO 3 KOHTpoJbHUMH aHanoramu 3,5% (P>0,05). TBapunu 4-i
JIOCIITHOI TPYIH 32 IaHUM MMOKa3HUKOM MOCTYNAIUCS Mepel TBapuHaMu 3-1 JOCIITHOT
rpynu Ha 1,4%, ane nepeBaxkanu KOHTpoib Ha 2,1% (P>0,05) 1 ananoris 2-1 mocmigHo1
rpynu — Ha 1,8 % (P>0,05).

Koedimientu neperpaBHOCTI OPraHiqyHOI PEYOBUHU Y TBApUH 2, 314-i JOCTITHUX
rpyn Oyl BUIIMMHM, HIK Y KOHTPOJ, BinoBiaHO Ha 1,6; 3,21 1,8%, omHak, BiamideHa
pi3HUIIL TIpu  OloMeTpuuHid 00pobIi Oyna HexoctoBipHow (P>0,05). Iloxo
KOe(ILIE€HTIB NEPETPABHOCTI CUPOT0 MPOTEiHY, TO BOHU TEX Oy BUILUMH y KOPIB
JOCIIIIHUX TPYI MOPIBHSHO 3 TBapUHAMU KOHTPOJIBHOI rpynu. OJHaK, pi3HULS 3a
JaHUM TOKa3HUKOM Oysa HeaJeKBaTHOIO J103aM KOpMOBOi n100aBku «biomarny. Tak,
3a BMICTy KOpMOBOi no0aBku «biomarn» B pamioHi 5 r1/ron/moby xoedirieHT
MEePETPaBHOCTI MPOTEIHY y KOpIB 2-i MOCHIAHOI Tpynu OyB MPAKTUYHO Ha PiBHI
KOHTpot0 (68,9% mpotut 68,7%). 301IbILIEHHS 103U KOPMOBO1 J100aBku «bioMaru» 110 6
r/ron/nody (3-1 nocmiHa rpyra) CIPHUsIO MiJBUIICHHIO KOe(]iIlieHTIB IepeTpaBHOCTI
CUpPOTo MPOTEiHYy MOPIBHSAHO 3 KOoHTpojeM Ha 4,1% (P>0,05), a npu noBeneHH1 piBHS
KOpMOBOi J00aBku «biomaru» B pattioHi 10 7 r/royi/no0y (4-a nocnminHa rpyna) pisHUIS B
MEePEeTPaBHOCTI CUPOr0 MPOTEiHYy YyxkKe 3MeHmmiacs 1 ckianana 2,7% (P>0,05).
[Tpunymenus [4, ¢.67 ], mo mo3a kopMoBoi 1006aBku «biomarn 5 r/ron/mo0y Oyina
HEJ0CTAaTHHOIO, II00 TMOMITHO BIUIMHYTM Ha IMEPETPaBHICTh MPOTEiHY, a J03a
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7 r/ron/no0y neno BUCOKOIO, 1[0 3yMOBITIOBAJIO 3HUKEHHSI IEPETPABHOCTI MIPOTEIHY Y
MOPIBHSHHI 3 103010 6 I/T0J1/100Y (3-1 M0CiHATPYIA), IKY TPHU [IbOMY MOHA BBa)KaTu
ONTHUMAJIBHOIO.

Amo geranpHO MpoaHaANi3yBaTH Koe(IIli€eHTH MEPETPABHOCTI CHPOTO KHUPY, TO
MOXKHAa OJHO3HAYHO CTBEP/KYBATH NPO TO3UTUBHHUM BIUIMB  BMICTY KOPMOBOI
nob6aBku «biomars» y paifioHi HiJAOCIITHUX KOPIB Ha 11 MOKA3HUKH, OCKIIBKH Y
TBApUH YCIX TPbOX JOCHIHUX TPyl BOHU OyiM BHIII 3a KoHTposib Ha 1,8-2,5%
(P>0,05).

BpaxoBytouu Te, 110 B pailioHi KOpiB cepel] MOKUBHUX PEYOBUH JIOCUTH 3HAYHA
KUIBKICTh MpHUIIaJaia Ha CUPY KIITKOBUHY, OCOOJIHMBO BaKIMBUM OYJIO MPOCTEKUTH
3a ii meperpaBHicTIO[2, c.117 ]. Pe3ynpTaTu nociikeHb BKa3ylOThbHA Te, IO
KOe(IIl€eHTH MEepeTPaBHOCTI CUPOi KIITKOBUHU Yy KOPiB 2, 3 1 4-1 AOCHIIHUX TPyl
MOPIBHSHO 3 KOHTpoJieM OyJsiu BiAnmoBigHO BUIMMHU Ha 2,3; 4,0 1 4,3%. HeobxiaHO
BIIMITUT, IO PI3HULS Y KOe(]iIi€EHTaX MEepPeTPaBHOCTI CHUPOI KIITKOBHHH MiX
KopoBaMu 3 1 4-1 AOCHITHUX TPyH 1 KOHTpoJieM OyJia CTaTUCTUYHO JTOCTOBIPHOIO
(P<0,05). HeoOxigHo 3a3HAa4MTH, IO JAOCHIIKYBaHUW Hamu (HaKTOp CHPABIISIB
MO3UTUBHUK BIUIMB Ha mneperpaBHicTs BEP. Ilpu npomy HaiiBumi koedimieHTH
MepeTPaBHOCTI 0€3a30THUCTUX EKCTPAKTUBHUX PEUOBHUH BiAMideHI y KopiB 3 1 4-1
nociigaux rpym — 88,3 1 87,5%, 1o Buiie 3a kKoHTpoJb Ha 3,8 1 3,0% (P>0,05). loxo
koe(dimientiB neperpaBHocTi BEP y kopiB 2-i gocmiiHOi Trpynd, TO BOHHU
MepEeBUIIYBAJIA KOHTPOIb Bchoro Ha 1,1% (P>0,05).

Bcranosneno|[ 3, c. 488 ], 1m0 KOHTPOJIbHI 1 IOCTiAHI KOPOBU B CEPEAHHOMY 3a
100y CHOXHMBAJIM TMPAKTHYHO OJHAKOBY KUIBKICTh a30Ty — 36148-36425 r. Opnak,
EKCKpeIlisi HOro 3 KajoM Yy KOpIB JOCHIAHUX 1 KOHTPOJBHOI Ipyn Oyna pizHorw. Tak,
SIKIIO Y KOPIB 1-1 KOHTPOJIBHOT TpynH 3a 100y BuALsLIocs 3 kKasiom 114,01 r azory, TO
y TBapuH 2, 3 1 4-1 JOCIIIHUX TPYTI 11e BUAIeHHS Oyio Ha 0,89; 14,89110,63 r MeHIITAM.
Sk HacHiJOK BUIIE HABEJIEHOTO Y AOCIIHUX KOPIB MOPIBHAHO 3 KOHTPOJIbHUMU YacTKa
MepeTpaBIeCHOro a30Ty 3pocia BiAnoBiaHo rpynam Ha 0,36; 14,77 17,86 r.

Sk BioMO, €(heKTUBHICTh BUKOPUCTAHHS MEPETPABICHOIO a30Ty 3aJEKUTh Bijl
XapakTepy NPOMIKHOTO 0OMiHY, TIPO 110 MOXKHA CYAUTH 3a JaHUMH BUIUICHHS a30Ty
3 ceuero. Y TaHOMY €KCIIEPUMEHTI KUTBKICTh a30Ty, SIKa BUAUIAIACS 3 CEUCI0 TBAPHUH
2-i mocniaHoi rpynu, Oyjia MEHIIIO, HI3K Y KOHTPOJI1, Ha 6,68 1, abo 5,76%. Y kopiB 3
14-1 mocaigHUX TPYT 3 ceuero KoxkHO1 100U BuaLLIocs Ha 5,07 10,10 r a30Ty MeHIie
y MOPIBHSIHHI 3 KOHTPOJIEM, III0 MPUITYCKAEMO, OyJIO 3yMOBJIECHO O1IBIIOK KUTBKICTIO
MEePEeTPaBICHOTO a30Ty, PO MO0 BKazaHO Buile. Kpama mepeTpaBHICTh Ta MEHIIA
EKCKpeIlisl a30TY 3 CEUCt0 CIPUSIIN 30UIbIIEHHIO TpaHc(opMaliii ioro y 01710k MOIOKa
KOpiB gocmigaux Tpyi. [Ipu npomy kopoBu 2, 3 1 4-i qoCHiHUX TPyl BUIUIAIN 3
MOJIOKOM 3a 700y TMOpIBHSHO 3 KOHTposeM Ha 6,4; 8,5 1 6,81 r azory Oinbie, 1110,
Ma0yTh, OyJ0 OJHMM 13 OCHOBHUX UWHHHUKIB TIJIBUIICHHS iX MOJIOYHOT
NpoaAyKTUBHOCTI. He3Baxkaroun Ha OLIBII 1HTEHCHUBHE BUKOPUCTAHHS KOPMOBOTO
a30Ty Ha NPOJYKYBaHHS MOJIOKA, KOpPOBU 2, 3 1 4-1 NOCHIIHUX TPYN BIAPIZHSIIHUC
TaKOXX BIJ KOHTPOJIIO KpalllUM BIJIKJIaJIaHHAM Horo y Tul. Xoua OajiaHc a3oTy OyB
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MO3UTUBHHUM y KOpPIB yCIX JOCIIIHUX IPYyI, Y TUIl TBapuH 2, 3 1 4-i JOCAIAHUX TPyl
MOPIBHAHO 3 KOHTPOJIEM I110A000BI1 BiKJIalaHHs a30Ty Oynu Buimumu Ha 0,64; 1,20 1
0,95 r. VY 3aranpHOMY NPOAYKTHBHE BUKOPUCTAHHS a30Ty Ha BIAKIAIAEHHS y TUM 1
CHUHTE3 MOJIOKA y KOPIB IOCTIAHUX TPy OYyJIO BUIITUM 332 KOHTPOJIb Ha 7,04-9,70 1, abo
5,52-7,60%. Ha 1e BKa3yrOTh TaKOX 1 BIJHOCHI MOKa3HUKH. TaK, SIKIIO KUIBKICTh
a30Ty, sIKa BHJUIEHAa 3 MOJIOKOM Ta BIAKJIAJeHAa y TUI, MO BIJIHOUIEHHIO [10
3arajbHOCIIOKHUTOTO PIBHS a30Ty Y KOPIB KOHTPOJIbHOI rpynu ckiaganu 35,02%, To 'y
TBapuH 2, 3 1 4-1 gocmigaux rpyn — 37,00; 37,70 1 37,43%. A mo BITHONIICHHIO 0
3arajibHOI MEpPeTPaBlIEHOI KUIBKOCTI JIOJS a30Ty BiAKJIaJeHa y TuUI 1 BUJUICHA 3
MOJIOKOM Yy TBapUH KOHTPOJIbHOI Ipynu craHoBuia 50,98%, a y nocmignux — 51,79-
53,71%, mo Ha 0,81-2,73% Oinblie.

Ao npoanizyBaTH OTPUMaH1 €KCIEPUMEHTAIIBHI 1aH1, MU IIPUITYCKaMO TyMKY,
1110 301IBIIIEHHS] BMICTY KOPMOBO1 100aBKH «bioMaruy y paifioHi JIJAKTYIOUUX KOPIB 10
5- 7 1/ron/noby cyxoi pEedYOBHMHHU CIPABJISIIO MO3UTUBHHUM BIUIMB Ha CEKPETOPHY
GYHKIIIO TEYIHKH, MIANUTYHKOBOI 3271031 Ta 3aJ103, IITYHKOBO-KUIIIKOBOT'O TPAKTY, a
TAaKOXX TMOKpalyBajJ0 CHUHTETUYHY JAISUIBHICTb MIKPOOPTaHi3MiB  pyOus, 110
OMOCEPEIKOBAHO MO3UTUBHO MPOSIBISLIO ce0e HA MEePEeTPaBHOCTI MOKUBHUX PEUYOBUH
partiony, oOMiH1 a30Ty 1 MPOAYKTUBHOCTI TBapHH. 30KpeMa, 3a CepeaHbO-T000BUM
ynoem 4%-Boro mMoJjioka KopoBu 2, 3 1 4-i IOCHIIHUX TPyM, K YK€ 3ragyBayiocs,
nepeBaXkaiau HaJ KoHTpoJsieMm Ha 1,29-1,79 kr, abo 6,17-8,56%.

OTxe, Ha OCHOBI1 PE3yJbTATIB JOCIIIKEHb MOKHA 3pOOUTH BIAMOBIIHI BACHOBKH.
JloBeneHHs piBHS KOpMOBOi J00aBku «biomara» B partioHi g0 5; 6 1 7 r/roi/mo0y
CIpHsi€ TTOKPAILIEHHIO MTEPETPABHOCTI CYXHX Ta OPraHIYHUX PEYOBHH, a, CAME CHUPOTO
MPOTEIHY, CUPOI KIITKOBUHU Ta 0€3a30TUCTUX E€KCTPAKTHUBHUX PEUOBHH, a TaKOXK
NOJIINIIYye OOMIH 1 BUKOPUCTaHHS a30Ty Ha BIAKJIAJaHHS y TUIl ¥ CHHTE3 MOJOKa y
KOPIB, 1110, Y CBOIO YEPTry, MiJIBUIILYE X MOJIOYHY MPOTyKTUBHICTb.
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Abstract. Wind load is one of the main climatic influences that determine the
strength, stability and durability of buildings and structures. It affects structures both
externally and internally through openings, creating variable pressures that can cause
deformations or even destruction.

Keywords: wind load, aerodynamic coefficient, height coefficient, terrain
roughness, wind pressure, structural stability, Eurocode, DBN.

Introduction. Wind loads are one of the main natural and climatic factors that
determine the stress-strain state, stability and operational reliability of buildings and
structures. Their action is complex and manifests itself in the form of pressure, suction
and dynamic vibrations, which differently affect individual structural elements.

Purpose and objectives of the research: to analyze, generalize and improve
methods for determining wind loads on buildings and structures in order to increase
the reliability, safety and economic efficiency of building structures, taking into
account modern regulatory requirements, climatic conditions and structural solutions.

Research. Wind load is the pressure exerted by moving air (wind) on the surface
of a building or structure. It depends on the speed and direction of the wind, the shape
of the building, the height of the structure, and the roughness of the surrounding terrain.
Wind load calculation is especially relevant for tall, flexible, and lightweight
structures—towers, masts, long-span roofs, and lightweight panel facades.

Types of wind action:

— static action - average constant air pressure on the surface;

— pulsating action - short-term fluctuations in wind speed and direction, which
cause dynamic loads;

— aerodynamic action - lifting or suction forces that arise on roofs and facades.

Constructive countermeasures:

— optimization of the shape of the building (avoid sharp protrusions, niches).
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— use of rigid diaphragms and spatial connection systems.
— use of wind screens and aerodynamic fairings.

— reinforcement of nodes and fasteners of light facade elements.
Ukraine is divided into three wind regions according to the standard wind pressure

Wo.

Region Standard pressure wo, kPa Examples of regions

| 0,23 Central, southern Ukraine

11 0,30 Northern, eastern part

11 0,38 Western Ukraine, coast, Carpathians

The calculation of wind load is regulated by the following documents:
— DBN V.1.2-2:2006 “Loads and impacts” (Ukraine);
— EN 1991-1-4:2005 (Eurocode 1) “Actions on structures — Wind actions”;
— ISO 4354:2019 “Wind actions on structures”
The design wind pressure is determined by the formula:
w=wy-k(z)-c-ce-yf
where:
w — design wind pressure, kPa;
wo — standard pressure for a given area, kPa;
k(z) — coefficient that takes into account the change in wind speed with height;
¢ — aerodynamic coefficient (depends on the shape of the surface);
ce — exposure coefficient (roughness of the terrain);
vs — reliability coefficient under load (usually 1.4).
The value of k(z) depends on the type of terrain:

Terrain type Example Formula for k(z) Elevation range

A Open terrain, sea, steppe k(z)=1+0.0006z 0-200 m

B Rural terrain k(z)=1+0.0003z 0-200 m

C Urban, forested terrain k(z)=1+0.0002z 0-200 m
Aerodynamic coefficient c:
Surface type Aerodynamic coefficient ¢
WallsCrinn from —-0,8 to +0,8
Flat roofs from —0,4 to +0,6
Sloped roofs (30—45°) from —0,6 to +0,9

Domes, towers up to +1,4
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Wind acts on a building as a spatial load, creating positive pressure on the
windward surfaces and negative pressure (suction) on the leeward sides and coverings.
The magnitude of this effect depends on the wind speed, the height of the building, its
shape and the conditions of the surrounding development.

Wind load causes:

— horizontal forces in columns and walls;

— bending moments in frames;

— additional stresses in spatial connection systems;

— general loss of stability of the building or its individual elements.

For high-rise and flexible structures, pulsation and resonance effects are of
decisive importance, which can lead to significant displacements and fatigue failure of
materials.

Roofs are particularly exposed to dangerous wind effects due to:

— lifting forces on the edges and ridges of roofs;

— local zones of intense suction;

— failure of roofing materials and fasteners.

In case of a leak in the building, internal pressure can significantly increase the
total load on the coating.

Facade systems, stained glass windows and lightweight panels are subject to:

— cyclic loading;

— local peak pressures;

— vibration and fatigue wear of fasteners.

Insufficient rigidity or errors in fastening nodes can lead to partial or complete
destruction of enclosing structures.

Wind load can cause:

vibrations of buildings, which reduce the comfort of people;

— acoustic effects (noise, whistling);

— disruption of engineering systems;

— accelerated aging of materials.

For bridges, masts, towers and pipes, dangerous aerodynamic phenomena are
possible: flutter, galloping, vortex excitation.

Prolonged exposure to wind leads to:

— accumulation of fatigue damage;

— loosening of joints;

— reduction in the service life of structures.

In combination with other loads (snow, temperature, seismic), wind load can form
limit design situations.

To reduce the negative impact of wind loads, the following are used:

— aerodynamic optimization of the shape of buildings;

— increasing the rigidity of the spatial system;

— effective systems of connections and stiffness diaphragms;
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— reliable fastening nodes of enclosing elements;

— damping devices in high-rise buildings.

Research results and their discussion.

Wind loads are one of the most difficult types of external influences on building
structures to assess, as they are stochastic, pulsating and spatially non-uniform in nature.
Unlike constant loads, the action of wind varies significantly in time and space, which
complicates the process of accurately predicting its impact on buildings and structures.

One of the key issues of discussion is the adequacy of normative values of wind
load in the conditions of modern climate change. Observations in recent years indicate
an increase in the frequency of extreme wind phenomena, which may require adjusting
normative parameters or introducing additional safety factors for individual regions
and types of structures.

Particular attention is drawn to the problem of the pulsating component of wind
load, which significantly affects high-rise and flexible structures. In many practical
projects, this component is either simplified or taken into account conditionally, which
can lead to an underestimation of dynamic effects, in particular resonant vibrations and
fatigue damage to materials.

An important aspect of the discussion is the acrodynamic shape of the building.
Architectural solutions with sharp protrusions, height differences and complex facade
configurations can significantly increase local wind pressures and suction. This
necessitates close interaction between architects and design engineers already at the
early stages of design.

The issue of the interaction of wind load with other influences, in particular with
snow, temperature and seismic loads, deserves special attention. The complex action
of loads can form the most unfavorable design combinations, which are not always
obvious with a standard design approach.

In modern engineering practice, numerical modeling and aerodynamic testing
(CFD analysis, wind tunnel studies) are becoming increasingly important, which allow
us to specify the distribution of wind pressures and increase the accuracy of
calculations for complex objects. At the same time, the issue of the economic feasibility
of using such methods remains a subject of discussion.

Conclusions.

Wind loads have a complex effect on buildings and structures, determining their
strength, stability, operational reliability and comfort. Correct accounting for wind
action is a prerequisite for safe and effective design of modern buildings.
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Caninnnosa kucnora (CK) (Bim nar. salix — Bepba) — O6e30apBHA KpUCTaIidHA
OpraHiuyHa KHCJIOTA, SIKY IIMPOKO BHUKOPHUCTOBYIOTh B OPraHIYHOMY CHHTE31 U sKa
(GYHKIIIOHY€E K POCIMHHUNA TOpMOH. BOHa € MOXiHUM MeTaboJi3My CalllHIy.
HaiiBimomimuit mpenapat B J1iKyBaHHI akHe [1].

Bingomo, 1m0 kaTioHHI I11aHIHOBI OApBHUKHU € BUCOKOS()EKTUBHHMU pearcHTaMu
JUISl BU3HAYEHHS IIMPOKOTO CIEKTpa 010JI0T1YHO aKTUBHUX 1 TOKCMYHUX CHOJYK [2—
16]. ¥V 3B’s13Ky 3 IIUM MEPCIEKTUBHUM BBAXKAJIOCS JTOCTIUTH MOXIUBICTh YTBOPEHHS
Ta eKCTPaKIii caTiluIOBOi KUCIOTH 13 3acTocyBaHHsM acTpaduokcuny FF.

Merorwo 1i€ei poOOTH € CTBOPEHHS HOBOI BHCOKOYYTJIMBOI METOIUKHU
EKCTPaKIIHHO-(POTOMETPUYHOTO BUSHAUECHHS CATIIIUIIOBOT KUCIOTH 13 3aCTOCYBaHHSIM
actpoduiokcuny FF (AD).

PearenTu Ta maTepianu. BuxigHuii craHIapTHHN PO3YHMH CATIIIUIOBOT KUCIOTH
3 koHueHTpauiero 0,01 M roTyBaJiM MNIISAXOM PO3YMHEHHS TOYHOI HaBaXXKHU
koMepuiitHoro npemnapaty B 0,1 M po3uuni NaOH. PoOo4i po3unHu 3 KOHIIEHTpaIis MU
1-10*-1-103 M opepxxyBald MOCIIJOBHUM PO3BEACHHSIM BUXIJHOTO PO3YUHY
JUCTHJILOBAHOIO BOAOIO O€3MOCepeIHhO B JICHb NMPOBEACHHS eKCIepuMeHTy. BoaHo-
cnuproBuid po3unH actpaduokcuny FF konmentparii 1-102 M (Jiacheng-Chem
Enterprises Ltd., Kutail) roryBaim poO3YyMHEHHSM TOYHOI HaBaXKU OapBHUKA B
TUCTUIBOBaHIM  BoJi. KHCIOTHICTH  cepeloBHUINA  PEryJIIOBald  BHECEHHSIM
yHiBepcasnbHOro OydepHoro po3unny, H.SOa (u.nm.a.) adbo pozunny NaOH (u.m.a.).
lonny cuny nmiaTpumyBanu 3a gornomMoroio 2 M po3unny Na>SOa (4.1.a.).
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Anaparypa. CnexktpodOoTOMETpUYHI  BHUMIPIOBaHHS  31MCHIOBAIM  Ha
cnektpodoromerpi CD-2000 (JIOMO, Pocis) 3 BUKOPUCTaHHSM KBaplIOBHX KIOBET.
3naueHHs pH po3unHIB BHU3HAYaIM MOTEHI[IOMETPUYHUM METOAOM 32 JIOTIOMOTOIO
ioHomipa Al-123 (MLsoft Instruments, Ykpaina), 0oCHaIlICHOTO CKJISTHHM €JICKTPOJIOM.

Mertoauka excnepuMeHTy. EKCTpakiliio 10HHOTO acoliaty cajiluiary 3
actpadiokcunoM FF (A®) 3niiicHioBanu 3a temnepatypu (18-20) °C y nocyanHax i3
OPUTEPTUMHU KOpPKaMU. Y MOCYAMHH BHOCHIIM JOCITIPKYBaHUM PO3YMH, IO MICTHUB
4,2-254,4 MKT caiiuiIoBoi KUCIoTH, fqoaasanu 0,5 cm® OydepHoro po3unny 3 pH 6,
0,8 cm?® 1:1072 M pozununy AD ta 2 cm? 2 M po3zurny Na2SOa, micist 4oro 06’eM BOJHOT
¢da3zu noBOIMIIM 10 5 ¢M? IUCTUIIBLOBAHOIO BOAO0. Jlani nomaBanu 5 cM® ToiyeHy i
IPOBOJIMIIM eKCTpakiiro mpotsarom 1 xB. Ilicms po3mapyBanHs (a3 opraHiuHi
€KCTPaKTH BIJOKPEMIIIOBAIIH, LIEHTPU(]YTyBaJId Ta BUMIPIOBAIIN X ONTUYHY UIUIBHICTb
Ha CreKTpopOTOMETPI B KBAPIIOBUX KIOBETaxX 3 TOBIIMHOW mapy 1 = 0,5 cm npu
JIOBKHHI XBUI1 546 HM.

PE3YJIBTATHU TA IX OBI'OBOPEHHS

3a J10MOMOror METOJIB MAaTEeMaTH4YHOIO MOJENIOBaHHSA OOIPYHTOBAHO
eHeproeekTuBHICTh Tmporecy ¢GopMmyBaHHsA 10oHHOro acouiary (IA), a Takox
pPO3paxoBaHO JUIIOJNIbHI MOMEHTH camoro [A Ta HOro CkJIagoBHX KOMITOHEHTIB.
Monekymsipae monemoBanHs cuctemu «CK™ + A®™» 1 BianmoBigHI poO3paxyHKH
BUKOHYBaJdM 3 BUKOpUCTaHHsIM mporpamHoro nakera HyperChem 8.0 nmns pizHux
MOYaTKOBUX BAapiaHTIB B3a€EMHOIO pPO3TallyBaHHSA MPOTHUIOHIB (Tmpoleaypa single
point). ['eoMeTpuyHy ONTHUMI3alliI0 10HIB 3IHCHIOBAM METOJOM MOJICKYJISIPHOI
mexaHiku MM+.

CranpaptHy eHrtanbmito yrBopeHHs (AH®) okpemux 10HIB Ta 10HHOTO acoIliaTy
«CK® + A®'» BuzHavasid HamiBemmnipuuyHuMm Metogom PM3. Ilapamerpu
3aCTOCOBAHUX METOAIB OyJH MiaI0paHi TAKUM YHUHOM, 11100 320€3MeYUTH MaKCUMAJILHO
KOPEKTHE BIATBOPEHHSI €KCIEpUMEHTaIbHUX 3HaueHb AH° opraniunux crmonyk. Sk
NpuKIIa, y Tabnuii 1 HaBeAeHO eHepreTUYH1 XapaKTePUCTUKHU Ta UMOJIbHI MOMEHTH
KOMITOHEHTIB B3aeMo/ii B cuctemi «CK™ + AD™y.

Tabmuma 1 EnepreTnyHi XapakTepUCTHUKU Ta JUMOJbHI MOMEHTH KOMITOHEHTIB B3a€MOJIIi B
cucremi CK + AD".

YacTuHka E, k/I:x/Moab JlunoabHuuii MomenT, lebaii
AdD" 24290,2 2,7
CK 7376,0 10,7
Y (CK + Ad") 31666,2 -
1A 31895,1 30,5
Y (CK + AD") - CKAD' 228.9 -

SIK MOKa3yrOTh PO3PAXyHKH, PI3HUIISI MK €HEPTi€l0 yTBOPEHHS 1I0HHOTO acoliary
Ta CYMapHUMH €HEPTisIMU YTBOPEHHS WOTO OKPEMHX KOMIOHEHTIB CTaHOBUTH 2289
kJ[>k/MONb, 10 CBIAYUTH MPO TEPMOJUHAMIYHY JOUUIBHICTE (opMmyBaHHs [A.
XapakTepHor ocoOnuBicTIO B3aemojli aHiony CK- 3 karioHom AD* e cyrreBe
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3pOCTaHHS JIAINOJBHONO MOMEHTY 10HHOIO acouiary MOPiBHAHO 3 BUXITHUMU
JaCTHHKAMU.

OntumanbHi ymMoBH ekcTpakunii. CalinmioBa KHCIOTa € JIBOOCHOBHOIO
CIIOJTYKOFO 3 KoHcTaHTamu aucorianii pKi: = 2,7 ta pKz = 7,5. ¥V niana3oni 3nauens pH
Bin 2,7 no 7,5 BOoHa mepeBakHO MepeOyBae B OAHO3ApsAHIN aHIOHHIN (opmi.
Actpaduiokcun FF 'y BOJHHUX poO3uMHAaX MOXKE ICHYBaTh Yy Tpbox QopMmax:
onHo3apsaHiK ioHHIM (R*), mporonoBaniii (RH:") Ta «rimpomnizopaniit» (ROH).
BinnoBigHi koHCcTaHTU NpoTodizy A® cranoBmats pKi = —1,18 (mporonyBaHHs) Ta
pKz = 13,6 (rigponi3) [17, 18]. ¥ mmpokomy intepBami pH y BomHux pozunHax Ad
nepeBakae B OAHO3ApSAIHIA 10HHIM (QopMi, SKa XapaKTEPU3YEThbCS 1HTEHCHBHUM
3a0apBIICHHSAM; MOJSIpHUN KOEQILI€HT CBITIOMOTIMHAHHS npu 540 HM JOpIBHIOE
1,0-10°. Pe3ynbpTaTi eKCIEpUMEHTAIILHOTO JOCIIXKEHHs BBy pH BojgHOI (a3u Ha
excrpakiito ToaryeHoM [A CK 3 A® mokazanu, mo aianazon pH makcumaibHOTo
BWIyueHHS [A cTaHOBUTH 4 — 6.

JlocnipkeHo BIUIMB KOHIIEHTpAIlli peareHTy Ha ONTHYHY TYCTHHY TOJYEHOBHX
€KCTPaKTIB I0HHOT'0 acoliaTy camiuioBoi kuciiotu 3 actpaduokcunom FF. [Toka3zaHo,
0 MakCHMaJibHa EKCTpakKiis AocsraeTbcs 3a KoHueHtpauii AD (1,6-2,9)-10* M;
MOJAJbIIE MiABUIIEHHS WOTO BMICTY NMPAKTUYHO HE BIUIMBAE HA ONTUYHY T'YCTUHY
EKCTPaKTIB, OCKIJIbKH HAJTUIIIOK OapBHUKA 3aTUIIAETHCS Y BOAHIN (a3i. PiBHOBaXHUI
CTaH €KCTPAKIIii BCTAHOBIIOETHCS poTarom S0—-60 c.

IoHHi acomiaT €()EeKTUBHO EKCTParyrThCs ApOMAaTUYHHMH BYIJIEBOAHSIMU. 3
OTJISly Ha BHCOKY TOKCHYHICTBH 1 KaHIIEPOTEHHICTh OCH3EHY, SIK €KCTpareHTH OYJu
o0OpaH1 0-KCHJIEHY 1 TOJIyeH. Y MOAAbIINX JTOCITIIPKEHHSIX BUKOPUCTOBYBAJIU TOJIYEH,
OCKUTPKM 3a IMX YMOB CBITJIONOTJIMHAHHS EKCTPAKTy KOHTPOJBHOTO MOCHIAYy €
MiHIMaJbHHUM.

CrexioMeTpi0 10HHOTO acoIliaTy CaJlilMJIOBOI KUCIOTH 3 acTtpadiokcuaom FF
BCTAHOBJIIOBAJIU CIEKTPO(YOTOMETPUYHUMHU METOJaMH 130MOJISIPHUX Cepiid 1 3CYyBY
pIBHOBAru; CIiBBiHOIICHHS! KOMIIOHEHTIB B acolliaTi CTAaHOBUTH 1:1.

Tabnuna 2 Pesynbratu BuzHaueHHss CK B MO€IBHUX pO3YMHAX METOAOM BBEJIEHO—3HANIECHO

(n=5,P=0,95)
Beeneno 3naiineno CK, Mkr
CK, Mkr B nensb anp. Sr, % R, % Ha nacr. Sr, % R, %
METOAHKH J€Hb
6,95 6,90 1,4 99.3 6,92 1,9 99,6
13,92 13,90 1,3 99.9 13,86 1,2 99,6
20,88 20,90 2,1 100,0 20,88 2,2 100
27,84 27,79 1,8 99,8 27,78 2,3 99,8

Ha ocHOBI oTpuMaHHUX pe3yibTaTiB pPO3pPOOJIEHO METOIAUKY EKCTPaKIIHHO-
(OTOMETPUYHOTO BU3HAUEHHS CAJIIMIIOBOI KUCIOTH Ta anmpoOOBaHO ii JJis aHaNI3y
MOJICJIBHUX pO3uuHIB (Tabis. 2). [IpaBUIBHICTE 1 TOUHICTh OJIEpKAHUX PE3yJIbTATiB
OI[IHIOBAJIM METOJIOM «BBEJIEHO — 3HAWJIEHO», a MaTeMaTu4Hy OOpoOKy
eKCIIEpUMEHTAJILHUX JTAaHUX MPOBOJIMIIM BIJMOBIIHO 10 pexoMeHaarii [19].
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Buznauenns caginmiaoBoi kucjaotu. Y npoOipky BHocsaTh 1,0 cm?
JoCIiKyBaHoi podu, noxatots 0,5 cm® OydepHoro pozunny 3 pH 6 Tta 0,5 cm?
1,0-1072 M po3uuny pearerry. O6’eM BoaHOT a3y JOBOISTH 0 S5 CM> TUCTHIIHOBAHOIO
BOJIOF0, TICJISl YOTO JI0JIAl0Th 5 CM> TOJIyeHY ¥ ITPOBOJATH €KCTPaKIIito mpoTsirom 60 c.
[Ticnsa po3mapyBanHs a3 OpraHiuHUN eKCTPAKT BIJOKPEMITIOIOTE, IICHTPUPYTYIOTH Ta
3M1MCHIOIOTH (DOTOMETPUYHE BUMIPIOBAHHSA. BMICT camiiuiioBoi KHCIIOTH BU3HAYAIOTh
3a rpagayiioBaHuM rpadikom, o0y I0BaHUM 33 aHAJIOTTYHUX YMOB.

BucHoBKH. 3anpornoHOBaHO HOBY METOAMKY EKCTPAKIIHHO-(POTOMETPUYHOTO
BU3HAYEHHSI CAMIIWIOBOI KUCIOTH B MOJIEIBHUX PO3YMHAX. MeTo/iuKa He MOTpedye
BUKOPHUCTAaHHS CKJIQJHOTO aHAJITUYHOTO OOJaJHaHHS Ta XapaKTepU3yEThCS
3aJI0BUJIbHUMHU METPOJIOTTYHUMH TTOKa3HUKaMu. Briepitie 1151 BU3Ha4eHHsI CaIIHIIOBOT
KHUCJIIOTU BUKOPUCTAHO HOBY aHAIITUYHY (OpMYy — IOHHUM acouiar cajiluiiary 3
actpaduokcuHoM FF. MakcumanbHe BHIIy4EHHsS 10HHOTO acouiaTy 3 BOJIHOI (ha3u
nocsiraetbesi B iHTepBali pH 4-6 3a koHmeHtpamii 6apsauka (1,6-2,9)-10* M.
YMOBHHIT MOJIIpHHMIA KOEdIIIEHT CBITJIONOTIMHAHHS 10HHOTO acoIliaTy CTaHOBUTH
1,0-10°, a Mexka BUSIBJICHHS cajiuiIoBoil kucinotu — 0,68 MKr/cm3.
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