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Pedepar:

1. Incepralist pUCBsY€HA AOCIIIPKEHHIO 3B'13Ky TEPMOJAUHAMIUYHUX BJIACTUBOCTEN 3 MOJIEKYJISIPHOIO CTPYKTYPOIO
PO34NHIB IVIillepMH-BOJIA, BOJAHY Ta IJIiLlepUHY B IIMPOKOMY iHTepBaJi 3MiHM TUCKY Ta Temneparypu. [1jis 1poro 6yso:
€KCIIEPUMEHTAJIbHO OTPUMAHO JaHi 3 TyCTUHHY B3[OBX JIiHii piBHOBAaru pigyMHa-mnapa s BOJU Ta PO34YVHIB
riineprH-Boga B iHTepBasi remnepatyp 289K - 357K.; MeTogoMm cinbpoHoro m'e3omeTpa 3 JudepeHLiaTbHUM
TpaHC(POPMATOPHUM JATYNKOM JIiHIHUX 3MileHb oTpuMano P-V-T pani B inTepsasni TuckiB 0.1MI1a - 103MIla ta
temrepatyp 293K-375K; po3paxoBaHO MeTOZaMH YMCeIbHOro qudepeHLiloBaHHS Ta iIHTerpyBaHHs i30TepMivyHuT
MOJYJIb IPY>KHOCTI, KoeillieHT TeIJI0BOro po3LIMPEHHS, i306apo-i30TepMiyHi IpupocTyu noTeHiany ['i66c¢a,
€HTpOIii, BHyTPIilIHbOI €Heprii Ta eHTasbIil [j151 BOAX Ta 30araueHuX BOJIOI0 PO3UKHIB ITILIEPMH-BOJA B
IOCIIiIKyBaHOMY iHTEPBaJIi TEMIIEPATYP Ta TUCKiB; METOJOM MOJIEKYJISIPHOI IMHAMIKY IIPOBELEHO PO3PAXyHOK
MOJIEKYJISIPHOI CTPYKTYPH BOIY, IJIilepuHy Ta po3uuny 0.27m.1. rainepuny y Bogi npu T=300K i T=354K ta Tuckax



0.1MIlIa i 100MIla.IlpoBeneHi JOCIiIKEHHS [TOKa3a/IN 10, HA KOHLIEHTPaLilHii 3a71€;KHOCTI I'YCTUHY PO3YMHIB
rJlileprH-BoJA Ipy KoHLeHTpauii 0.33M.11. rIileprHy iCHye CTpUOOK I'yCTUHH, 1110 TIOB'SI3aHUI 3 IPOHUKHEHHSIM
IIBOX MOJIEKYJI BOOY B CTPYKTYPY MOJIEKYJIM IJliepruHy. CIIOCTEPEKEHO [J1 PO34YMHIB I[UIiLIEPUH-BOJA 3 BMICTOM
raigepuny Mmenie 0.33M.7,. iCHyBaHHSI MAKCMMYMY Ha TEMIIEPATYPHIl 3aJIE5KHOCTI MOZYJIsl IIPY>KHOCTI IIPU
temnepatypi 320K B intepsasi tuckis 0.1IMI1a - 103MIla. a TakoX 0CO6GIMUBICTb 6apUYHOI 3a7IEXKHOCTI KoedillieHTa
TEIJIOBOTO po3uupeHHs. [TokazaHo icHyBaHHS MexXoBoi KoHLeHTpauii (0.33M.1. TailepuHy), 1o SIKoi B po3unHax
IJlileprH-BOAA 30€piraloThCsi CTPYKTYPHI OCOBJIMBOCTI MOAi6HI 0 CTPYKTYPHUX 0COOIMBOCTEN Boau. L1 mexxoBa
KOHILIEHTPALlisl T7IilleprHYy 3MEHILIYEThCS B PO3YMHAX IVIillepUH-BOJA NIpY 306inbLIeH] TUCKY. Pe3ynbratt M]]
MOJeJII0BaHHS QPYHKLIi I'YCTUHY HMOBIPHOCTI aTOM-aTOMHOTO PO3IIOJiNTY Ta KYyTOBOT'O PO3IIOLLNTY BOGHEBOIO 3B 13Ky
IOKa3aJly, O y BOJI KiJIbKiCTh BOJHEBUX 3B's13KiB 3MEHIIYETHCS IIPU 30iIbII€HI TUCKY Ta OAABaHHS 10 Hei
riigepuny. I[Ipu ubomy Kyt O-H...O y BoJli 3M€EHIIyeThbCS, a BiZjlCTaHb MiDK aTOMaMu KMCHIO 30i/1b1yeThbCsl. B
rJlileprHi HaBNaKy, 30i7bIIeHHS TUCKY IPU3BOAUTH 1O 30iIbIIEHHS KiJIbKOCTi BOJHEBUX 3B's13KiB. [TokazaHo, 110
orpuMani P-V-T nani onucyoTbCs HaMiBEeMIIIpUYHUM PiBHSHHSM CTaHy TenTa, SIKe aleKBaTHO Nepenae

0CO6IMBOCT] TEPMOOAPUYHUX 3aJIEXKHOCTEHN MOJYJIsl IPY)KHOCTI i KoedilljieHTa Ten0BOro po3mnpeHHs..

2. The thesis concerns the research of thermodynamic properties and their connection with structure of water,
glycerol and glycerol-water solutions in wide range of temperature and pressure. We make next steps for decision
of this task: The density of glycerol-water solutions containing from 0.22 to 0.55 mole fraction of glycerol were
measured by using the picnometer method in the range of temperature from 293 K to 357K along of the
coexistence curve. The same measurements were carried out for double distilled water and single-component
glycerol. The P-V-T data of water rich solutions has been made by the bellow method in the wide temperature
range (from 293K to 375K) and pressure range (from 0.1 MPa to 103 MPa). We obtain the value of modulus of
elasticity, isobaric coefficient of thermal expansion, the increments of the entropy, Gibbs energy, whole inner
energy and enthalpy by numerical differentiation and integration in the investigation range of temperature and
pressure. We carried out the molecular dynamic simulation on liquid water, liquid glycerol and glycerol-water
solution with concentration of 0.27 mole fraction of glycerol at temperature T=300K and T=354K and pressure
0.1MPa and 100MPa. The result shows that the jump of density exists on the coexistence curve. The position of this
jump located at 0.33 mole fraction of glycerol. The position of the density jump is the same for all investigated
temperatures. This behavior we explain by integration of two molecules of water into molecule of glycerol. We
observed the maximum of modulus of elasticity from temperature if concentration of glycerol in glycerol-water
solution is less that 0.33 mole fraction of glycerol at 320K. Also we have found the singularity of isobaric coefficient
of thermal expansion in this range of concentration. It was found that in water rich solutions below the boundary
concentration (0.33 mole fraction of glycerol) the behaviors of modulus of elasticity and isobaric coefficient of
thermal expansion are determinate only by structural singularity of water. This boundary concentration decrease
if increase pressure. The number of hydrogen bonds, value of hydrogen bond angles and pair atom-atom
correlation functions was determined in water, glycerol and 0.27mole fraction of glycerol by method of MD
simulation. It was demonstrated that when pressure and concentration of glycerol are increasing then the number
of hydrogen bond and value of hydrogen bonds angles are decreasing and that the network of hydrogen bond are
destroyed in water. But this behavior didn’t common for all hydrogen bonding liquids, because when pressure
increase the number of hydrogen bond in glycerol is increasing. The Tait equation of state is applicable to describe
the P-V-T data of our solution. This equation describes a behavior of modulus of elasticity and isobaric coefficient
of thermal expansion completely.
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