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AHHOTALIN

VIK 544.7

Pycanos A. V. Pacnpocrpanenune 3akoHOB KOHOBaJloBa Ha IOBEPXHOCTHBIE sIBJIE-
Husi // Becrn. C.-Ilerep6. yu-Ta. Cep. 4. 2013. Bem. 1. C. 9-15.

O6cy2xk1aeTcst pacIpocTpaHeHre 3aKOHOB KoHOBasIoOBa Ha IOBEPXHOCTHBIE siBIeHns. [lokasbiBaeTCs1, 4TO
M3BECTHOE B KOJIJIOMJIHOM XMMHHU IIPaBUJIO IOBEPXHOCTHOII aKTUBHOCTHU fABJIAETCS aHAJIONOM II€PBOIO 3aKO-
na Konosanosa. /laéTcs BBIBOI aHAJIOrOB BTOPOIO M TPEThEro 3aKOHOB KoHOBasOoBa M I€MOHCTPHPYETCS
[IPUMEHEHNE TPETHEro 3aKOHA K OILEHKE TOJIIIUHBI IIOBEPXHOCTHOrO cjof. bubsuorp. 6 nass. M. 2.

Karouesvie crosa: 3axkonsl KoHOBasIOBa, MOBEPXHOCTHEBIE fABJIEHU, TOJIIMHA IIOBEPXHOCTHOI'O CJIOS.

VK 544.03
Adszan B, IIpaycuun /Ix. Herbipe MeTona n3mMepeHusi paCTBOPUMOCTU ra30B U Iia-
poB B >kuakKocTax u nosmmepax // Becru. C.-Ilerep6. yu-ta. Cep. 4. 2013. Bpm. 1. C. 16-31.

Kparko onucanst geTsIpe 0cO6eHHO mmOIe3HbIX MeTona. 1. 'azo-2kuakocTHas xpomaTrorpadus ¢ HacasotdI-
HOM WJIM KallMJUISIPHOM KOJIOHKON y/IOOHA [JIsT M3MEPEHHs] PACTBOPHMOCTH YMEPEHHO-PACTBOPHMBIX [IapoB
B MAaJIOJIETY4UX DPACTBOPUTENAX, TAKUX KAK HOHHBIE »KHUIKOCTH HJIH IOauMephl. 2. MeTox cTpyu mHEpTHOrO
raza IOAXOJUT JJIs U3MEPEHUs] PaCTBOPHMOCTH Ta30B W IapOB B YKUJIKOCTAX. 3. ['paBUMeTprYecKuil MeTox
C IPUMEHEHUEM KBaPIEBOI NPY2KUHBI [I0JIE3€H JIJIS U3MEPEHNs PACTBOPUMOCTHU XOPOIIIO PACTBOPUMBIX I1aPOB
B [TOJIIMEPAX HJIM HEJIETYYnX KUIKOCTAX. 4. CHHTeTHYeCKH BOJIIOMETPUYIECKUI METO] HanboJiee mprcIocot-
JIEH JIJIsi U3MEPEHNsI PACTBOPUMOCTEN CJIabOpPaCcTBOPUMBIX 'a30B B XKUJIKOCTSIX. Bubsiuorp. 49 nass. Wi 14.
Tabu. 4.

Karouesvie c06a: METOIbI U3MEDPEHNSsI, PACTBOPUMOCTD 'a30B, Iapbl, XKUJIKOCTH.

VJIK 544.03

O penkeanr M. IIpoBepka 4OCTOBEPHOCTH IKCIEPUMEHTAJIBHBIX JAHHBIX ¥ MOJEJIV IIPO-
rHO3UpOBaHusA cBoiicTB B TepmoauHamuke // Becrn. C.-Ilerep6. yu-Ta. Cep. 4. 2013. Bpm. 1.
C. 32-45.

IIpecraBiiensl cuCTEMBI ¥ IPOrPAMMHBIE CPEJICTBA, IPEIHA3HAYEHHbIE JJIsl IOJIHOM IIPOBEPKU JOCTOBED-
HOCTH 3KCIEPHMEHTAJIbHBIX JAHHBIX B 0OJIaCTH TepMoauHaMuKH. Jlan 0630p paspabOTaHHBIX B IIOCIEIHEE
BPEMsI B HCCJIEIOBATEJILCKOM I[EHTPE TEPMOAMHAMUKK HaImoHAJIBHOrO MHCTUTYTa CTAHIAPTOB U TEXHOJIO-
run CIIIA texuosiornii mpeackaszanus TEPMOMUINIECKAX CBONCTB, B YACTHOCTU, PACCMOTPEHBI TEXHOJIOTHHI
pejcKa3aHusi, B OCHOBe KOTOPBIX JiexkaT mogenn QSPR, UNIFAC u monenuposanue metogom MonTe-Kapiio.
Bubsworp. 77 mwazs. Wi. 6. Tadm. 1.

Kmouesvie crosa: QSPR, UNIFAC momenun, oneHKa 9KCIEPUMEHTAIBHBIX JAHHBIX, TEPMOIUHAMUKA.

VK 544.726+543.432

Cramkosa A. D, Ilemkosa M. A, Muxeascon K. H. Bausuue marpusi Ha
pH-dbynkuuio Na/pH-cesiekTuBHOro onrona B pU3NOJIOTNUECKOM AUANIA30HE KOHIIEH-
Tpauuii: eCTh JM HEOOXOJUMOCTh B ONTUYECKHNX JATYNKAX AaKTUBHOCTEHM WHIVBULYAJIb-
Hbix noHoB? // BecrH. C.-Tlerep6. yu-Ta. Cep. 4. 2013. Bomr. 1. C. 46-62.

3roToBseHb! 1 OXapaKTEpU30BAHBI OITUYECKIE CEHCOPHI HA OCHOBE MTOJIMMEPHBIX IIACTU(MUIPOBAHHBIX
MeMOpaH (OITO/BI), CEJIEKTHBHBbIE K cooTHOIeHuio pH/akTuBHOCTL HaTpusi B pacTBope. VcciemnoBaHbl Jiu-
HaAMHUYECKHUI JIManla30H, BOCIPOU3BOIUMOCTD, TUCTEPE3NC U BPEMsI OTKJIMKA IIOJIyYEHHBIX CEHCOPOB, a TaKXKe
MMepEeKPECTHOE BIIMSHUE [TAPHBIX MOHOB Ha OTKJIMK ONTOMHBIX MeMOpan. B wacTHOCTH, OlleHEHA HOIPEIIHOCTH
n3Mepenus pH npu momormu Takux onTomOB Ha (oHe GIIYyKTyanuil comepkaHus HATpuUs B Ipeferax (u-
3MOJIOI'MYECKOr0 Hala30Ha. JKCIEPUMEHTAJIBHO [TOKAa3aHO, YTO BiusaHue HaTpus Ha pH-byHKnmio MoxkHO
He YYHUTBIBATb JIMIIb B IIPEJEejiaX HOPMBI, IIPDU U3MEHEHUU Ke COJEPKAHUS HAaTpUs BHYTpu Oojiee IIUpO-
KOI'0O Jara30Ha KPaTKOBPEMEHHBIX HeJIeTAJIbHBIX KOHIIEHTPAIUH COOTBETCTBYIONIAs OINMUOKA OIPEIEICHIST
pH cranoBuTcs 6ouibite gomycrumMoit. [1pogeMoHCTPHUPOBAHO, YTO /I8 KJIMHUYECKOTO aHAJIN3a IIPEJCTABIISET
3HAYUTEJILHBIA UHTEPEC CO3/IaHUE OITOJ[A, OTKJIMK KOTOPOro OYEeT OIpeNesiThCs WHIMBUILYAJTIBHON aKTUB-
HOCTBIO OTJEJBbHOrO noHa. Bubiauorp. 47 uase. M. 11. Tabu. 2.

Karouesvie cao6a: MOHOCEIEKTUBHBIE ONTO/BI, IOJMMEPHas MeMOpaHa, WHIUBHIyaJbHAas aKTHUBHOCTb
unoHa, pusnosiornyeckue nuarnas3onsl pH u Harpums.

VIIK 536.7-+544.03

Kouroreopruc I. M. Moaenu accoumanum qjis HeddpTerasoBbiX npujo>KeHuii // BecrH.
C.-Ilerep6. yu-ta. Cep. 4. 2013. Bem. 1. C. 63-79.

He(bTeI‘aSOBaﬂ IIPOMBIIIIJIEHHOCTL ABUJIAChH O,HHOﬁ U3 IIEPBBIX OTpacnef/’I, IIe THTEHCUBHO HCIIOJIb3YIOT-
CA TePMOJUHAMHWIECCKNE MOIEJIN. OcHOBHOE BHUMaHUE HacTOAIIEero 0630pa CKOHIIEHTPHUPOBAHO Ha MOJE/IdX
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accolpaly, KOTOpble B IBHOM BHUJI€ YYUTHIBAIOT 0OPa30BaHUE BOJOPO/IHBIX CBS3€H WM JIPyrHe CJIOXKHBbIE B3a-
umojieicTBus. BoJbIoil ycmex Takux MoOZeseil 1eMOHCTpUpOBaJcs B rocieguue 20 JjileT npu mpeacKa3aHuu
MHOTHMX TEPMOJIMHAMUYECKUX CBONCTB, HEOOXOJIMMBIX B HE(MTAHONW M Ta30BOM IPOMBIIIJIEHHOCTH. DTH MO-
eI eIlé He BIOJIHE 3aMEHUJIM KyOMYeCKue ypaBHEHUsI COCTOSHUs, HO IIOJIy4YaeMble pPe3yJIbTaTbl BeCbMa
BIIEYATJISIIOT BO MHOT'MX CJIy4asiX, B YACTHOCTH, JJIsi CUCTEM, CBSI3aHHBIX C Ta30BBIMU THIAPATAMHU, JIJII CMecei
CO2/H2S, Bona/yraesomopoast u ap. Bubmmorp. 70 nass. Wi. 9. Tabu. 1.

Kmouesvie caosa: HedrerazoBas IPOMbINLIEHHOCTh, Mojean SAFT/CPA, rasosble rujgparsl, BO-
1a,/yTieBog0pOAbl, TEPMOAMHAMUKA.

VK 544.74-544.3

Kymanma C.,, 'ypukos II., Beayruu A, Uoxaunceu M., Meubmyruna H.,
Cvmupuosa /. IIpumeHeHume asporeseii HAa OCHOBe JUOKCHIAA KPEMHHUsI B KadecTBe
cTanmoHapHO (da3bl B CBEPXKPUTUYECKOI (JIrrongHOl XpomMaTorpadpumn: 3KCIiepuMeH-
TaJbHOE M3y4YeHUe M MOJAeJMpoBaHue ¢ KJjerodHbiMu aBromaramu // Becrn. C.-Ilerep6.
yu-Ta. Cep. 4. 2013. Boem. 1. C. 80-95.

Ha npumepe paspenenust cMecu 6en30i1a 1 KOHIEHCHPOBAHHBIX aPOMATUIECKUX YIVIEBOZOPOLOB B padoTe
[TOKa3aHa NPUHIMIAAJIbHAS BO3MOXKHOCTH IIPUMEHEHHUsI asporejieil B KadeCTBe CTallMOHAapHBIX da3. B cury
HEPEryIsapHOi (POPMBI JACTHUI] adPOreseil ¥ HU3KOH HACHIIHON INIOTHOCTH d(MMOEKTUBHOCTL KOJIOHOK C adpPo-
reJIsIMI yCTyIaeT KOMMEPYECKHM cTaloHapHbeiM dasam. [Tokazano, 4To asporesy yCTOWYUBBI DU HAJTHYAN
B noaBmKkHO#M dasze 5 % meranosa B Kadectse Moaudukaropa. B pabore onpe/e/IeHbl SHTAILIANA U SHTPOIHA
nepeHoca HadTaJMHa U3 CBEPXKPUTHYECKOIO PACTBOPA Pa3/IMYHON INIOTHOCTH Ha ITOBEPXHOCTH adpOresieil.
Ilokazano, YTO 3aBHCHMOCTH 3TUX TE€PMOIMHAMHYECKUX BEJUYUH OT INIOTHOCTH HCIBITBIBAIOT SKCTPEMYM,
“ero He HAOJIIONATIOCH paHee I KOMMEPUYECKUX CTalnoHapHBIX ¢da3. O6CyKAa0TCa BO3MOXKHBIE IIPUTHHBI
9KCTPEMAJIBHOI'O XapaKTepa 3TUX 3aBHcHMOCTeil. [IpuBesensr pe3ysibTaTbl HMATAIMOHHOIO MOJETHPOBAHUS
nporiecca afgcopbunu HadTaIHHA KJIETOYHBIME aBToMaTaMu. lIpeiorkennas MOLEIb KateCTBEHHO COIVIACY-
ercsl ¢ KCIIEPUMEHTAJIbHBIME HabogenusamMu. [lokasaHo, 9To Mozesb IO3BOJSET KOJIMYECTBEHHO IIPENICKa-
3bIBaTh TEMIIEPATYPHYIO 3aBUCUMOCTEL (paKTOpa yAepKuBaHus HadraauHa Ha adporese. Bubnuorp. 40 nass.
Nan. 15. Taba. 1.

Kmouesvie crosa: cBepxKpuTudecKas uonanas xpomMarorpadust, adporeian, TePMOIUHAMUKA aICOPO-
[IUH, MOJIEJIUPOBAHNE, KJIETOYHbIE aBTOMATHI.

VIIK 544.74536.7

Hopu V., Illpaxgep ®., duagepc C. Arperanius u da3oBoe MOBEIECHNE HEMOHHBIX
noBepxHocTHo-akTuBHBIX BewmecTs (C; E;) B BoguoMm pacrBope // Becra. C.-Ilerep6. yu-Ta.
Cep. 4. 2013. Bom. 1. C. 96-112.

B pabore paccmorpeno mnpumenenHne MOSUMUIIMPOBAHHON AETAIbLHOM MOIENIH MHUIEII000Pa30BAHUS
K BOAHBIM DaCcTBOPAM HEHMOHHBIX IIOJIM(OKCHITHJICH) AJIKUJIOBBIX 3(DUPOB — IIOBEPXHOCTHO AKTHBHBIX Be-
mectB. Moaudukamnusi COCTOUT B IPEIIOJOKEHNN O TEMIIEPATYPHON 3aBUCHMOCTH 3(hdEKTUBHOM Mmoca-
JOYHOU IIomaau ruapodobHOM roJsioBel. VCronb3ysi SKCIEpUMEHTAIbHbIE JaHHBIE O PACCESHUN bBpuiiiio-
sHa—MaH/esIbpIITaMa, BO3MOXKHO BBIPA3UTh IOCAJOYHYIO ILION[A/(b KakK (DYyHKIHIO 3aBUCHIIETO OT TeMIIe-
paTypbl 9HCJa THIPATALUN [TOJIMSTUIEHOKCHAA, IPUYEM IIOJIy9E€HHOE BbIParKEHHE MOXKET ObITh IIPUMEHEHO
[IpU BCEX 3HAYEHUAX ¢ U j. DTOT IOAXOJ IPUBOAUT K MOJEJIN, CIOCODOHOW OIMCATH XapaKTEPUCTHKUA 0Opa-
30BaAHHBIX ArperaToB, B YACTHOCTU KPUTUYECKYIO KOHIEHTparuio Muneoobpasosanus (KKM), ux pasmep
u dopmy. st MomeaupoBaHUs pacClanBaHUsl, HAOJIIOJAEMOrO MPH HU3KO KOHIEHTPAI[UMH ITOBEPXHOCTHO
aKTHBHOI'O BEIECTBa, HEOOXOINMAa IMOJTOHKA TPEX JIONOJHUTEIbHBIX IaPAMETPOB, KOTOPbIE OIUCHIBAIOT B3a-
nMozeiicTBus. [1iisi HECKOIBKUX IIOBEPXHOCTHO AKTUBHBIX BEIIECTB y1aJI0Ch HAWTH TOYKY II€pecedeHns] JIMHUN
KKM B 3aBHCHMOCTH OT TEMIIEpATypPbl U BETBH TOYEK IIOMYTHEHHUsI pa3baBiieHHOro pacrsopa. Ilpu Temie-
paType CyLIECTBEHHO HUXKE€ STON TOYKM IIOJIMAMCIEPCHBbIE MUIEJUIbI IPUCYTCTBYIOT B (ba3e pa3baB/IeHHOIO
pactBopa. Bubauorp. 74 nass. Ua. 12. Tabu. 2.

Karouesvie caosa: arperanysi, pa3oBoe OBEIEHNE, HEHOHHBIE IIOBEPXHOCTHO aKTUBHBIE COEIUHEHNUs], BOJ-
HbIE PaCTBOPBI.

VIIK 544.31536.7

Emenbsasunenko B. H, Bepéskun C. [I. TepmoagnHaMuiecKoe UCCII€IOBAHNE YUCTBIX
MeTHIGEeH3aIbAETNI0B U X cMeceil ¢ moHHbIMY kuakoctsamu // Becrn. C.-Ilerep6. yu-Ta.
Cep. 4. 2013. Bem. 1. C. 113-125.

Koaddurnmenrsr akTuBHOCTH IIpU OECKOHEYHOM pa30aBJIEHHM CMeCeil 0pmo-, Mema- U napa-MeTUI0eH-
3aJbAeru10B ¢ noHHbIME KuakocTsamu [BMIM|[NTfs] u [OMIM]|[BF4] 661 onpenenens: npu 385 K ¢ uc-
[OJIb30BaHMEM METOa ra30Boi xpomarorpadun. [1aporkuIKOCTHOE PABHOBECHE CMeCel B IIOJIHOM QHUAIla30He
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KOHIIEHTPAIUl METUIOEH3AIBIETHIOB C STUMU HOHHBIMHA YKUJKOCTSIMY M3y I€HO MEeTOA0M nepenoca. Meromgom
KaJIOPUMETPHUU CrOPAHUsS HalJeHbl 3HA4YEHUs SHTAJbINN 0O0pa30BaHUs TPEX YUCTBIX METHJIOEH3AJIbIETHI0B
B KOHJIEHCUPOBAHHOM COCTOSIHHH. VI3 TeMIepaTypHbIX 3aBUCUMOCTEH JaBJICHUI IAPOB COEIUHEHMI, H3MEePEH-
HBIX METOJIOM I[IEPEHOCA, OIIPE/IeJIEHbI SHTAJIBIINY UCIIaPEHUs. BhIIIOJIHEHHbIE HCCIIeJOBAHUS TIO3BOJIMIN HANTH
3HAYEHUs] SHTAJIBINI 00pa30BaHusl N30MEPHBIX METHIIOEH3AIbIETHI0B B ra3oBoii daze. /1151 oneHku crenenun
HA/IE?KHOCTH IIOJIyYEHHBIX SKCIIEPUMEHTAIbHBIX JaHHBIX OBIJIN BBIIOJIHEHBI KBAHTOBO-XUMUYECKUE PACUYETHI
SHTAJIBINN 00pa30BaHUsl METUJIOEH3AJIBIIETU/IOB B COCTOSHUU HJI€aJIbHOrO0 rasa. IIpoBeéHHbIE pacuérnl yKa-
3aJIM Ha XOPOIIlee COIVIaCHe TEOPETHYECKUX U IKCIEPUMEHTAJILHBIX BEJIMYHMH. ['a30da3Hble SHTAJILINN 00pa-
30BaHUsl OBLIN UCIIOJIB30BAHBI JJIsi OLEHKU (D DEKTOB BHY TPUMOJIEKYJISPHBIX B3aUMOJIEACTBUN 3aMeCTUTE e
B GeH30/IbHOM KOJIblle. Bubsmmorp. 23 uass. Ua. 4. Tabur. 9.

Katouesvie caro6a: NOHHBIE YKUIKOCTH, KOI(DDUIMEHTH pa3baBiieHns], Tap—KUIKOCTb PABHOBECHE, 1aB-
JIEHVE [1apOB, SHTAJIbIINsS 00pAa30BaHUS U UCIAPEHUs, KBAHTOBO-XUMHUYECKUE PACUYETHI.

VIIK 536.7+544.3

Medbep A, Kamunc A. I1-C., Pymn B.,, Maypep I. 9kcnepumenTanbHoe uccJie-
JOBaHUeE BJIMSIHUSI GOPHOM KHCJIOTHI HA PAaCTBOPUMOCTH JUOKCHULA yIJIepoJa B BOJHBIX
pactBopax ruapokcuga kayms // Becrn. C.-TIlerep6. yr-ta. Cep. 4. 2013. Bomr. 1. C. 126-132.

Jist ucciieioBanusl BIUAHUSA OOPHOM KHUCJIOTHI HA PACTBOPUMOCTB JUOKCHIA YIJIEPOJa B BOIHBIX Pac-
TBOpaX I'UJPOKCHUJIA KaJIis IPUMEHEHA TEXHUKA S9eeK BBICOKOI'O JIaBJIEHMsI, OCHOBAHHAS HA AHAJIMTUYECKOM
merone. VcciaenoBanme IPOBEIEHO IPU JABYX TEMIEPATypaxX, TUIUYHBIX I cTajguil abcopbuum u gecopo-
MU B IIPOIECCE «Iopsidyero mnotainas. Hajexkamue 106aBKM K BOJIHOMY PACTBOPUTENIO B IIPOMBIIIJIEHHBIX
NIPUMEHEHUSIX STOTO MPOIECCa MOBBIMIAIOT ero 3ddekTuBHOCTb. [Ipn aBTOMATU3NPOBAHHOM TPOEKTUPOBAHUH
MIPOILIECCa «TOPSAYEro MOoTalllay TPEOYIOTCS MOJIEN, TO3BOJISIONINE YCTAHOBUTD U KOJIMYECTBEHHO ONKMCATH Xa-
pakTep geiicTBusi 3Tux 1006aBOK. HOBBIE 9KCIIEpUMEHTAJIbHBIE PE3YJIBTATHI [IOKA3BIBAIOT, YTO BJIMSHUE OOPHOMN
KHCJIOTHI Ha paBHOBecHYI0 pactBopumoctb CO2 B Bogubix pacteopax KOH odenn masio. ITosromy npumene-
Hrie GOPHON KHUCJIOTHI B KAYeCTBE JJOOABKU B IIPOIECCE «I'OPSIYEro MOTallay 00YC/IOBJIEHO JIPYTUMU SBJICHUSIMU.
Bubmauorp. 15 nazs. Na. 3. Tabu. 1.

Karouesvie ca06a: TIPOLECC «TOPSYEro MOTaIllay, PACTBOPUMOCTD YIVIEKUCJIOTO T'a3a B BOAHBIX PACTBOPAX,
IHJIPOKCHJL KaJinst/KapboHaT KaJns, GopHas KHUCIIOTa.

VIIK 544.31536.7

Hes36enga U O pacnpocTpaHeHNM KOHIEIIUU UCKIOYEHHOrO obbéma // BecrH.
C.-Ilerepb. yu-ta. Cep. 4. 2013. Bem. 1. C. 133-138.

ITokazaHo, YTO KOHLEMIIUS UCKIIOYEHHOIO 00bEMA MOXKET OBITH PACIPOCTpaHeHa Ha (DIIIOUIBI CO CIIOXK-
HBIMU B3aHMMOJIEHCTBUSMU, B YACTHOCTU HA aCCOLMUPOBAHHBIE (DJIFOMIIBI, €CJIM MOJIEJIb MEXKMOJIEKY/ISIPHBIX
B3aMMOJIEHICTBHI [IPEJCTABUTDH B BHJE MOJEIN B3aMMOIEHCTBUS YIaCTOK—YyYaCTOK, CO BCTPOEHHBIMU KYJIO-
HOBCKHMU IeHTpaMu. Toria NCKIIFOYEHHBIA 00 bEM €CTeCTBEHHBIM 0OPAa30M YUYUTHIBAET OTTAJIKUBAHUE MEXK LY
3apsJaMi OJHOIO 3HAKa [IPY MAaJIbIX MEXKMOJIEKYJISIDHBIX PACCTOSHUAX. [J1aBHOE BHHMAaHUE YJEJIEHO HapIiy-
aJIbHOMY MOJISIPHOMY OOBbEMY IpU GECKOHEYHOM pa30aBJIEHHH, KOTOPBINA, KaK U3BECTHO M3 SKCIIEPUMEHTA,
9yBCTBUTEJIEH K BBIOOPY pacTBOpHUTEJisi. PacnpocTpaHéHHasi KOHIEIINS BEPHO IPEJICKA3bIBAET, Oe3 IpUBJIe-
YeHUsI KAaKUX-JINOO JTOTIOJIHUTEIbHBIX MPEIIOJIOXKEHN 1y npubsnzkenuit, ymensierre [IMO HenmossipHbIX
BEIIECTB B BOJIE, OJIHAKO CY?K/IEHUsI, OCHOBAHHbIE €IMHCTBEHHO Ha COIIOCTABJIEHUU OTHOCUTE/IBHBIX Pa3MEPOB
MOJIEKYJI PAaCTBOPHUTEJSI U PACTBOPEHHOIO BEIECTBA, HE IMOATBEpPXKIAAOTCA. Bubmuorp. 9 nazs. Ui, 2.

Karouesvie cr06a: NCKITIOUEHHBIH 06bEM, TaPIUAILHBIN MOJBHBIA 00bEM, IPOCTEHIINe MOIEIIH, [ICEB/IO0-
TBEPAbIE TeJa, BOJHO-METAHOJIbHBIE CMECH.

VK 544.03+544.7

Cy6pamanunan JI., Kmayma Jbx. B, Jleiic 2K., Aamucumos M. A. Tepmo-
AUHAMHYECKNE aHOMAJIMU U (DIIyKTyaluu CTPYKTYPblI BOJHBIX PACTBOPOB TPETUYHOIO
6yruiioBoro cuupra // Becrn. C.-Ilerep6. yu-ta. Cep. 4. 2013. Bem. 1. C. 139-152.

O6cy»K1aeTcsi CBA3b MEXKJy aHOMAJIMSIMU TEPMOJIUHAMUYECKUX CBOMCTB, HAOJIIOJAEMBIMU SKCIEPUMEH-
TaJIbHO JIJIsl PACTBOPOB TpeTu4Hbli OyTuiossiii ciupr (TBC) — Boma n o6pasoBaHneM MOJIEKYJISIPHBIX KJla-
CTEPOB, KOTOPBbIE OOHAPYXKEHBI IPU MOJIEJIMPOBAHUU STUX DPACTBOPOB METOAOM MOJIEKYJISPHOMN JMHAMUKU
(M). YkasanHble aHOMAJIUU OOHAPY>KEHbI B OTHOCHTEJIHHO Pa3baBIEHHBIX PACTBOPAX, COAEPIKAIIMX IPHU-
mepHo 0,03-0,08 moutsiproit nosin TBC u Beipazkarorcst sipue ipu HU3KuX TeMueparypax. M/ MogenupoBanue
[IOKA3bIBAET, UTO ITU PACTBOPBI JIEMOHCTPUPYIOT MaJIOMACIITabHble (IopsiKa 1 HM) 1 KOPOTKOXKUBYIIHe (Jie-
CATKYU NMUKOCEKYH/T) MUIIEJUIONOA00HBIE (DIIyKTyalu CTPYKTYPBI B TOM K€ KOHIIEHTPAIIMOHHOM HHTEPBAJIE.
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AHoMaIMM TEPMOJMHAMUYECKUX CBOMCTB BOIHBIX pacTBOpoB TBC oTHecenbl Ha CYET yKa3aHHBIX CTPYKTYP-
HBIX GIIYKTyaluil Ha MOJIEKYJISIDHOM Maciitabe. bubsauorp. 49 mass. Wi, 11.

Kmowesvie crosa: TepMOAMHAMUYMECKHE CBOMCTBA, Mpem-0yTUIOBBIM CIHPT, BOZHBIE PACTBOPHI, CTPYK-
TypHBIEe (DIYKTyalIun.

VIIK 544.03

IMTonuxpouuagu H. I., A6aynaratros . M., bBarwmposa P.I.,, Cremaunos I'. B.
MeTon kBa3uCTaTUYIECKUX TEPMO- U GaporpamMm [Jisi TOYHBIX U3MEpPEHUi CBOMCTB ¢a-
30BOIl rpaHUIBI AJIsSI CJIOXKHBIX (PJIIOUA0B U (PIIOUAHBIX CMecell BOJU3U KPUTUYUECKOM
Touku // Becrn. C.-TIlerep6. yu-Ta. Cep. 4. 2013. Bem. 1. C. 153-185.

C BBICOKOH TOYHOCTBIO HM3MEDPEHBbI ILIOTHOCTH JKUJKOCTA M HACBIIMIEHHOINO Iapa BOIM3M KPHUTHYE-
CKOW TOYKH JIsi OJHOKOMIIOHEHTHBIX (DJIIOUI0OB (METaHOJI, 3TaHOJ, nponanos, J199) n GuHpaHbIX CMecei
(H2O+wmeranon, HoO-+sranon, HoO+amvuak, HoO+D20, CO2+H-1eKan) ¢ IOMOIIBIO KAJIOPUMETPUIECKON
TeXHUKH (KBa3UCTaTHIECKUE TepMo- U GaporpaMmbl). OJHOBPDEMEHHO M3MEpPEHHble 3HAYEHUs IMJIOTHOCTEMH
HACBIIEHHOTO 1apa W YKUJKOCTH U U30XOPHON TEIIOEMKOCTH B OKOJIOKPDUTHYECKONW OOJIACTH HCIIOJIH30BAHBI
JUUIsl BBIYHCJIEHHs [IAPAMeTPOB aCHMMETPHU a3 U by CHHIYJIIPHOIO JHaMeTpa JIMHUH COCYIIeCTBOBaHH:A (Ha-
pPaMeTphl «3aBEPUISHHOM» TEOpHU CKeHIMHIra) BOJIM3M KPAUTHIECKOH Touku. [losyuennble sHadenus az u ba
HCIIO/IB30BAHBI IS PACY&Ta apaMeTpa CTENeHH aHOMAJIbHOCTH SIHra—Slura. V3yuamuck BKaaj dieHa t2P
«3aBEPIIEHHOTO» CKEHJIMHra B MOBEJCHUE JIMAMETPa KPUBOW COCYIIECTBOBAHUS U BKJIAJ, BTOPBIX IIPOU3BOJI-
HbIX 10 Temueparype (d2Ps/dT?) u (d?w/dT?) B pacxomumocTsb Temioémkoctu Cyro aByXbasHON CHCTEMBI
BOJIN3HM KPUTUIECKON TOYKHU. PacxoIMocTh auaMeTpa KpHUBOW cocylrecTBoBanus dpg/dt sl MeTaHosa, STa-
HOJTa, poranoma u J199 o6ycioB/iena COBMECTHBIM BKJIa oM ujieHoB Bat!~® u t2P. TTapamerp crenenu amo-
MasibHoCTH SAHra—SAnra R, nns JI99 pasen mpumepno 0,45, 4TO O3HaYaeT NPAKTUYECKU SKBUBAJIEHTHBIN
BKJIaJT B AHOMAJIMIO OT MPOM3BOHBIX XUMUYIECKOTO MOTEHIMAJIA W JaBjeHusa mnapa. s stanona Beawdn-
Ha R, odenn masa (0,0024), 94TO O3HAYAET IOYTH HyJEBON BKJAJ INPOU3BOIHON XMMHYECKOIO IIOTEHIIHAJIA
(d?n/dT?) B pacxomumocts Cyg, T. e. currynspaocts Cyro OGYCIOBIEHA HIEHOM, TPOMCXOISIINM OT JIaB-
nenmst mapa, (d?Pg/dT?). ina meranona n mpomamona Ry taxske mam (0,245 u 0,171 cooTBeTcTBeHHO),
[IOSTOMY CHHIYJISPHOCTEH CBS3aHA B OCHOBHOM C UJIEHAMH JABJICHUS. 3HaueHus Ry, IOIy<YeHHBIE IO H3Me-
pennbiM Cy/o, HAXOAATCA B XOPOIEM COIJIACUU CO 3HAYEHUSIMU STOW BEJUYUHBI, HANICHHBIMU 110 JTAHHBIM
O CHHI'YJIIDHOM J¥iaMeTpe WM O IIOTHOCTH Ha KPHUBOI cocyinecTBoBanus. Kpurudeckue nmapaMerpsl OuHap-
HBIX cMecell (manuble 0 kpurmdyeckux JjmauAX) HoO-wmeranon, HoO+sranon, HoO+ammmax, HoO+D20O,
CO2-+H-IeKaH OIpeiesieHbl IO JAHHBIM O IJIOTHOCTH PaBHOBECHBIX (a3 BOIM3M KpUTHUUeCKON Touku. Haii-
JleHa KOPPEJISAIUs AlEHTPUIECKOro (hakTopa ¢ ACHMITOTHIECKAMHU KPUTHUYECKUMU aMILIATYIAMHU, 8 TAKXKe
C IMaMeTpoM aCUMMETPUYHON KPHUBOI cocyliecTBoBanus. bubauorp. 57 wazs. Ua. 21. Tabu. 11.

Karouesvie carosa: TepMo- u GaporpaMHasi TEXHUKA, TPAHUIBI (a3, KPUTUIECKAS TOUKA.

YIK 536.631+4-544.015.4

Taspuues K. C., Piomuu M. A, Xopomunos A. B, Huxudoposa I. E,
Tropuua A. B, 'ypesuu B. M., Crapunx P. B. Tepmoaunamuydeckue coiicrea u da-
30Bble MPEBPAIEHUs] TETPAroHAJIbHON Momudukanuu oprodocdara tepbust // Becrn.
C.-Tlerepb. yu-ta. Cep. 4. 2013. Bem. 1. C. 186-197.

Meronamu penakcaroHHO, agunabaTnaeckoil u quddepeHnnaIbHON CKAHUPYIONEH KaJIOPUMETPHIH SKC-
[IEPUMEHTAJILHO OIPEIeSIeHa TEIVIOEMKOCTb TETPAroHaabHON Monudukarmu oprodocdara tepbus t-TbPO4
B TemueparypuoMm unrepsaie 4-1230 K. ITo criaskeHHBIM 3HAYEHUAM TEIIOEMKOCTH PACCUUTAHBI TEPMOIU-
namudeckue pyakimu t-TbPOy4. Tepmuueckoe nosesenue t-ThPOy4 B 06/1acTH BBICOKHUX TEMIIEPATYP U3y IEHO
nuddepeHnIaIbHON CKAHUPYIOIIENH KaJopUMeTpueil. YCTaHOBJIEHO HAJIMYKMe aHOMAaJiuili B objactu Hrke 10
u Boie 1600 K, ceasanubix ¢ dpa3oBbiMu npespaiienusMu. bubsuorp. 21 wass. M. 4. Tabu. 8.

Karouesvie crosa: oprodocdar Tepbusi, (pa3oBble MPEBPAIEHNs, TEPMOJUHAMUYeCKHE (DYHKIUN, KO-
puMerpus.

VK 544.34-544.7

Xeb6abua M., Muarren M., Moxapeccu A, Marpu Il., Aur-Kacu A,
Poraascku M. Arperanusi HaHo4YacTul B MHOroda3sHbIX CMeCsIX — BJHusiHUe Ha da-
3oBble paBHOBecus // Becru. C.-Ilerep6. yu-ra. Cep. 4. 2013. Bpur. 1. C. 198-206.

PaccMorpeno Bimstane jucniepruposanubix Hanodactur (HY) Ha dbasoBble paBHOBECHST XKUAKOCTb—KHUJI-
KOCTb U YKHJIKOCTb — TBEpAoe Teso. [Tonmkenne Temmneparypsl 3aMep3anust 3a caér npucyrcrsus HY cepebpa

265



(d < 100 um), amomunus (d < 50 HM) ¥ KPEMHHS U3y4daJoCh JUIs IMKJIONEKCAHA U JUMETHIICYIb(MOKCHIA.
OnpeiesieH0 PaBHOBECHE YKUAKOCTh—KHUJIKOCTh U1 OJHOI OMHAPHON (AIeTOHUTPUII+H-JIEKAHOJI) U OJHON
TPONHOI1 (AIleTOHUTPHUII+IIUKJIONEKCAH+39TAHOJI) CMecH B IpucyTcTBun guctiepruposanubix HY. IMosyuennsie
pe3yJIbTaThl CBHAETENILCTBYIOT O 3ameTHoM Biusanun HY ma da3oBble paBHOBeCHS. DTO OOCTOATEIHLCTBO
OO'bSICHSIETCSI pacCIpe/ieJIeHneM KOMIIOHEHTOB CMeCH MeXKJy OO0BEMHOM bas3oil u »kujkoil dhazoil, 3axkaToit
B HaHoarperarax, oopasyemsrx HY B xunxux pacrBopax. Bubsmorp. 24 nazs. a. 5. Tabma. 4.

Karouesvie caosa: arperanysi HaHOYACTHUL], PABHOBECUE KUJKOCTb—XKUJKOCTb, PaBHOBECHE YKU/I-
KOCTb — TBEPJO€ TEeJIO, B3aNMO/JIEHCTBIE C PACTBOPHUTENIEM.

VIIK 539.1(05)

Bardavelidze M. S., Nishnianidze D. N. Shape invariance of second order in
one-dimensional quantum mechanics // Vestnik St. Petersburg University. Ser. 4. 2013.
Issue. 1. P. 207-214.

The article investigates shape invariance under supersymmetrical transformations of the second order in
the derivatives. The equation representing the general conditions of additive shape invariance is obtained.
The particular solutions of this equation provide an explicit form of potentials with the second order shape
invariance. Bibliogr. 22 names.

Keywords: shape invariance, supersymmetric quantum mechanics.

VIIK 539.18

Auvucumona I II., Jloanmarosa O. A, IToaummyx B. A,, Ilerrankosa [. A.
ITonysMmnupudeckuii pacuéT mapaMeTpoB TOHKOII CTPYKTYPbI, KO3 DUIIMEHTOB IIpOMe-
JKYTO4YHOH CBA3M U I'MPOMAarHUTHBIX OTHolIeHu# koHdurypamuit npn'f C 1, Si I, Ge I
u P IT // Becrn. C.-Ilerep6. yu-ta. Cep. 4. 2013. Bem. 1. C. 215-227.

ITosmysMuupuiuecKuM METOIOM OLMpPEEesIeHbI IapaMeTPhl TOHKON CTPYKTYPbL PAia BLICOKOBO30Y K IEHHBIX
koudurypanmit npn’ f C1, Sil, Ge I u P II. PaccunTtans! sH€prumn ypoBHE TOHKOI CTPYKTYPBbI, COBIAIAIONIAE
C 9KCIepUMEHTAIbHBIMY, KOI(MDMUIMEHTHI TPOMEXKYTOYHOM CBSI3U U I'MPOMArHUTHBIE OTHOIIEHUS B PAa3HBIX
npubmmkenusx: LS, LK, jK. g-DPakTopsl cpaBHHBAIOTCS C HMEIOIIUMUCH B JIITEPATYPE SKCIIEPUMEHTAIb-
HbIMu aHaJsioramu. ITosydeno xopoinee corsacue. ITyTém cpaBHeHUsI SKCIIEPUMEHTAJIBHBIX ¢-(PaKTOPOB HJIN
JOCTOBEPHO PACCUUTAHHBIX ¢-(PaKTOPOB C AHAJOTUYIHBIMU BEJIMYHHAMU B BEKTODHBIX THIIAX CBA3U CHEJIAHA
OlleHKa XapaKTepa CBsI3H B HCCJIElyeMbIX CHCTEMax. PaccMoTpeHa BO3MOXKHOCTH B3aHMMOJAENCTBUSI KOH(PUTY-
panuit npn’ f + npn’/p B pesysbTaTe aHaMM3a SHEPreTUUECKUX CIEKTPOB M I10 JIAHHLIM YUCJIEHHOTO PAcuéTa.
Bubsauorp. 18 nass. Wia. 4. Tabu. 5.

Karovesvie ca06a: TIOTySMINPUYECKAN PACcYéT, MaTPHIla OllEPATOPa SHEPIUH, TaAPAMETPbI TOHKON CTPYyK-
Typbl, FTEPOMArHUTHBIE OTHOLIEHUs!, KOI(MDMUIUEHTHI CBA3H.

VK 537.525.1

ITasamos C. ., Kapacés B. 0., JIsnuesa E. C. 3oHgupoBaHue TJ€IOIEro pa3psaaa
nosauaucnepcHbIMu nblreBbiMu dactunamu // Becrn. C.-Ilerep6. yu-Ta. Cep. 4. 2013. Bon. 1.
C. 228-232.

Pabora mocssiiena MeTomLy MCCIeI0BaHUs HECTPATH(MUIMPOBAHHOIO TIIEIOIIEro pa3psia. IIpeacrasien
9KCIIEPUMEHT I10 30HAMPOBAHUIO TJICIOIIETO pa3psiia MaJaloluMU IOIUIUCIEPCHbBIMA dacTuiaMu. I[IpoBenén
aHaJIM3 IOBEJIeHNs 30HAUPYOIINX YACTHUIL [I0 MX TPAEKTOPUH JBUKEHUSI, OLIEHEHBI IIPOIOJIBHOE U PaIHAIbHOE
nose paspsiga. bubsmorp. 10 mass. M. 2. Tabu. 1.

Kmowesvie crosa: ra3oBbIil pa3psal, JUATHOCTHKA IIJIA3Mbl, KOMILJIEKCHAS I1Ia3Ma.

YIK 539.17

Kepebuesckuit B.UU,, Topunos C. FO., Auagpounenkos A. H, Tpungunes K. A,
Maanbmes H. A. Yupyroe paccesnue ajgbda-4yacTUI] HA HEUTPOHOU3OBLITOYHOM sijIpe
¢ // Becrn. C.-Ilerep6. yu-ta. Cep. 4. 2013. Bom. 1. C. 233-237.

PaccMoTpeHo ynpyroe paccesiHue anbda-gacTuir ¢ sueprueir 27 MsB na sape '4C B yroBom anamazone
Oc.m. or 30 10 80,5°. 115 oty 4eHusl SKCIEPUMEHTAJIBLHON nHMOPMaIuu ObLIN UCIIOJIb30BaHbl HOBBIE TIPEIU-
3MOHHBIE METOJIbI. DKCIEPHUMEHTAIBHOE YIVIOBOE PACIIPEIeIEHNe IPOAHAIN3UPOBaHO B paMkax SPP momemnn.
Bubmauorp. 9 nazs. Wi. 2.

Karouesvie caosa: siiepHble peakIuy, HEHTPOHHBIH N36LITOK, 9KCIIEPUMEHTAIbHBIE METObI, II06AIBHBII
IIOTEHIUAJ.
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VIIK 539.192

IMTyaukos A. M. CymmupoBanue psiilOB T€OPUU BO3MYIUEHUUN [IJIsI MHOT'O3aPsIHBIX
MOHOB C IIOMOIIBIO METOA I'MIEPBUPHAIBLHBIX cooTHoutenuit // Becru. C.-Ilerep6. yH-Ta.
Cep. 4. 2013. Bomm. 1. C. 238-245.

CucreMaTHIeCKN UCCIEIOBAH BOIPOC O IPUMEHEHUH METOa MHIEPBUPUAJILHBIX COOTHOIIECHUN IS CyM-
MUPOBaHHSI PSIOB TEOPHHM BO3MYIIEHHUI B CIydae MHOIO3apsIHBIX BOAOPOAONONOOHLIX HOHOB. Ilosrytiemsr
peKyppeHTHBbIE (DOPMYJIbI, KOTOPbIE MO3BOJISIIOT HAXOIUTh B SIBHOM BHJE BbIPAXKEHUs JJISI CyMM COJ€epKa-
IUX MATPUIHBbIE SJIEMEHTHI C IIPOU3BOJILHBIMU CTelmeHsMU. []0Ka3aHo, ITO B HEKOTOPBLIX YACTHBIX CJLydasix
06IIMil ITOJIX0/] IPUBOUT K M3BECTHBIM BbIpaXkeHusiM. OOCyK/1al0TCs BOSMOYKHBIE IIPUMEHEHUST [0JIy YEHHBIX
pesynbraTos. Bubmuorp. 9 mHa3s.

Karouesvie caosa: runepBupraIbHble COOTHOIIEHNUSI, BHIYICIEHNE ITONPABOK BBICOKHUX ITOPSIIKOB K CBEPX-
TOHKOH CTPYKType u g-haxTopy.

VIIK 535.4

Tolmachev Yu. A. Operation over an optical signal using generalized diffraction
grating // Vestnik St. Petersburg University. Ser. 4. 2013. Issue. 1. P. 246-252.

The general type of a scalar wave signal transformation in time by a flat 1D diffraction grating is
described. The analysis is based on the concept of impulse response of the linear optical system that permits
for the study of transformation of an arbitrary signal. To demonstrate the effectiveness of the method, the
article examines traditional problem of the plane wave scattering by a transparent grating and shows the
coincidence of final relation for monochrome wave with that for the classical diffraction grating. Afterwards,
the generalized form of grating structure which grooves can be non-equidistant but positioned accordingly
to some special law is studied. The effective velocity of observation of the moment of wave scattering by the
grating is introduced, its value may vary from ¢/2 up to infinity. As a result, the conditions are derived for
the realization of the incoming signal convolution and/or correlation with the function describing the spatial
density of the grating grooves. Bibliogr. 10 names. Fig. 1.

Keywords: diffraction grating, signal transformation, delta-wave approach, cross-correlation, convolution.

VIIK 537(533.9.082.5)

Beasckuit . B.,, T'yunes C. A., Kocex H. B. HekoTopble 0coO6GeHHOCTU 30HIOBbIX
usMepeHuii B pacnagamwomeiica minasme reausi // Becrn. C.-Ilerep6. yu-ta. Cep. 4. 2013.
Bem. 1. C. 253-261.

Pabora nocssamena SKCIIEPUMEHTAILHBIM HCCJIEIOBAHUAM PACIaJAIONIENCs IJIA3MBL T'eJIHs C IIOMOIIBIO
3ou710B Jlenrmiopa. /laBienune rasa, cuia TOKa paspsifia ¥ MOMEHT IIOCJIECBEYEHHS] BBIOMPAJINCH [JIsI IIOJIy e~
HUSI 30HJOBBIX XaPAKTEPUCTUK B GECCTOIKHOBUTEIHHOM, IIPOMEXKYTOIHOM U APeidOBOM PEXKUMAX JBUYKEHUST
3apsiKeHHBbIX 4dacTull. [loka3aHo, Kak M3MeHsieTCsi (pOpMa BOJIBT-aMIIEDHON XapaKTEPUCTUKH IIPHU I[1€PEXO/Ie
OT GECCTOJIKHOBUTEJIBLHOIO NBMKeHHs K quddysnonnomy. ITonpobHo pasbupaercss MCTOYHHUK OIIMOOK IIPHU
npuMenennn dopmys opburanbaoro asmxkenus (OLM) m merona Jsorapudmuposanus K o6paboTKe 30H-
IOBBIX KpUBBIX. [lokazaHo, 9TO npeHebpesKeHre yUIETOM CTOJIKHOBEHUI 3apsi?KEHHBIX YaCTHUI[ B CJIO€ 30HIa
NPUBOAUT K 3aBBIIICHUIO IIJIOTHOCTH HOHOB 0OJiee WeM B TPU pasa, a TEeMIEPATypbl 9JIEKTPOHOB — B 1Ba
pa3a. s KOppeKIuyu METOIWKH OIIPEEIEHNsI TEMIEPATYPhl IPEIJIOXKEHA MOJEJb B3aUMOIEHCTBUS 3apsi-
2KEHHDIX IaCTHI] B CJIO€ 30HIa. TaKoil IIOAX0M MO3BOJIAET TAKXKE OMPEIEIUTDH CIOH 0OBEMHOIO 3apsaaa 30HIA
¥ 3HAYEHHE CAMOCOIVIacOBaHHOro mojs. HabiromaeTcss Xopoliee COOTBETCTBHE MEXK/Y SKCIIEPEMEHTAJIHHBIMI
¥ TeOpeTUYeCKMMU pesdysbraraMu. bubauorp. 18 nass. Ua. 4. Tabu. 2.

Kmouesvie caosa: mia3ma HEH3KOIO NaBJIEHUsI, IOCIECBEUYEHME Iefus, 30HABI JlenrMiopa, opburaabHoe
JIBUZKEHVE, BOJIbT-AMIIEpHAs XapPaKTEPUCTHKA, (DYHKIWS PACIPEIESIEHNsT SJIEKTPOHOB [0 SHEPIHsSM, TeMIIe-
paTypa 3J€KTPOHOB, INIOTHOCTH YACTHUII, CJIOH OOBEMHOIO 3apsa.
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ABSTRACTS

VIIK 544.7

Rusanov A. I. Extension of Konovalov’s laws to surface phenomena // Vestnik St.
Petersburg University. Ser. 4. 2013. Issue. 1. P. 9-15.

Anatoliy I. Rusanov — Dr. Sci. in chem., Professor, academician of RAS, Saint Petersburg State University;
e-mail: rusanov@ar1047.spb.edu

The article discusses Konovalov’s laws and how they can be used to study interfacial phenomena.
It shows that the rule known in colloid chemistry as a rule of surface activity corresponds to the
first Konovalov’s law. It reveals the analogues of the second and third Konovalov’s laws, and shows
how the third law can be used to estimate the thickness of a surface layer. To that end, it is assumed
that the surface layer of finite thickness is in stable condition, which is regarded as a similar change
of the compositions of the surface layer and the bulk phase. It cannot be applied to the surface
layers of low thickness values, and by choosing suitable values a minimal possible thickness of the
surface layer can be determined. By using this method, we made a thermodynamic prediction of the
surface layer thickness in the solution/gas interface near the critical solution point being increased
dramatically. This relation between the minimal possible thickness of the surface layer and solution
composition correspond to direct measurements of the surface layer thickness by using the method
of ellipsometry.

Keywords: Konovalov’s laws, superficial phenomena, surface layer thickness.
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Solubility of gases and vapors at low or moderate pressures are frequently required in chem-
ical technology. While numerous methods have been proposed for measuring such solubility, four
particularly useful methods are briefly reviewed here.

1. Packed-bed or capillary-column gas-liquid chromatography is convenient to measure the sol-
ubility of moderately-soluble vapors in low-volatile solvents such as ionic liquids or polymers.

2. The inert gas-stripping method is appropriate to measure the solubility of gases or vapors in
liquids.

3. The gravimetric quartz-spring method is useful to measure solubility of readily-soluble vapors
in polymers or non-volatile liquids.
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4. The synthetic-volumetric method is best suited to measure solubility of sparingly-soluble
gases in liquids.
Keywords: method of measuring gas solubility, gases and vapors in liquids.

References

1. Weissberger A., Rossiter B.W. Physical methods of chemistry. New York: Wiley-Interscience, 1971.

2. Wilhelm E., Battino R. Precision methods for the determination of the solubility of gases in liquids.
CRC Critical Reviews in Analytical Chemistry. 1985. Vol. 16. pp.129-175.

3. Wilhelm E., Battino R., Wilcock R.J. Low-pressure solubility of gases in liquid water. Chem. Rev.
1977. Vol. 77. pp.219-262.

4. Measurement of the thermodynamic properties of multiple phases. Eds R.D. Weir, T.W. de Loos.
[W. p.]: IUPAC Commission on Thermodynamics-Elsevier Science, 2005. (Experimental Thermodynamics.
Vol. VIL.)

5. Richon D. Elements de thermodynamique experimentale (Cours de Thermodynamique CB 302, 2242).
Ecole des Mines de Paris (Unpublished), 1997.

6. Richon D. New experimental developments for phase equilibrium measurements. Fluid Phase Equi-
libria. 1996. Vol. 116. pp.421-428.

7. Raal J.D., Miihlbauer A.L. Phase equilibria: measurement and computation. [W. p.]: CRC, 1997.

8. Malanowski S. Experimental methods for vapour-liquid equilibria. Part I. Circulation methods. Fluid
Phase Equilibria. 1982. Vol. 8. pp.197-219.

9. Malanowski S. Experimental methods for vapour-liquid equilibria. Part II. Dew- and bubble-point
method. Fluid Phase Equilibria. 1982. Vol. 9. pp.311-317.

10. Hala E., Pick J., Fried V., Vilim O. Vapour-liquid equilibrium: 279 ed. Oxford: Pergamon Press,
1967.

11. Dohrn R., Brunner G. High-pressure fluid-phase equilibria: Experimental methods and systems in-
vestigated (1988-1993). Fluid Phase Equilibria. 1995. Vol. 106. pp.213-282.

12. Maloney D.P., Prausnitz J.M. Solubility of ethylene in liquid, low-density polyethylene at industrial-
separation pressures. Ind. Eng. Chem. Proc. Des. Dev. 1976. Vol. 15. pp.216—220.

13. Liu D.D., Prausnitz J.M. Solubilities of gases and volatile liquids in polyethylene and in ethylene-
vinyl acetate copolymers in the region 125-225 °C. Industrial & Engineering Chemistry Fundamentals. 1976.
Vol. 15. pp.330-335.

14. Rosenboom J.-G., Afzal W., Prausnitz J.M. Solubilities of some organic solutes in 1-ethyl-3-meth-
ylimidazolium acetate. Chromatographic measurements and predictions from COSMO-RS. J. Chem. Ther-
modynamics. 2012. Vol. 47. pp.320-327.

15. Heintz A., Lichtenthaler R.N., Prausnitz J.M. Solubilities of volatile solvents in polyvinyl acetate,
polyvinyl chloride, and their random copolymers. Berichte der Bunsengesellschaft fiir physikalische Chemie.
1979. Vol. 83. pp.926-928.

16. Lichtenthaler R.N., Liu D.D., Prausnitz J.M. Polymer-solvent interactions from gas-liquid chro-
matography with capillary columns. Macromolecules. 1974. Vol. 7. pp.565-570.

17. Heintz A., Kulikov D.V., Verevkin S.P. Thermodynamic properties of mixtures containing ionic
liquids. 1. Activity coefficients at infinite dilution of alkanes, alkenes, and alkylbenzenes in 4-methyl-n-
butylpyridinium tetrafluoroborate using gas-liquid chromatography. J. Chem. Eng. Data. 2001. Vol. 46.
pp-1526-1529.

18. Cruickshank A.J.B., Windsor M.L., Young C.L. The use of gas-liquid chromatography to determine
activity coefficients and second virial coefficients of mixtures. ii. Experimental studies on hydrocarbon solutes.
Proc. Royal Soc. of London. Series A: Mathematical and Physical Sciences. 1966. Vol. 295. pp.271-287.

19. Jennings W. Gas chromatography with glass capillary columns. New York: Academic Press, 1980.

20. Ettre L.S. Open tubular columns in gas chromatography. New York: Plenum Press, 1965.

21. Handley A.J., Adlard E.R. Gas chromatographic techniques and applications. Sheffield: Academic
Press, 2001.

22. Grob R.L., Barry E.F. Modern practice of gas chromatography. Hoboken, NJ: Wiley-Interscience,
2004.

23. Yoo B., Afzal W., Prausnitz J.M. Henry’s constants and activity coefficients of some organic solutes in
1-butyl,3-methylimidazolium hydrogen sulfate and in 1-methyl,3-trimethylsilylmethylimidazolium chloride.
J. Chem. Thermodynamics. 2013. Vol. 57. pp.178-181.

24. Leroi J., Masson J., Renon H. et al. Accurate measurement of activity coefficient at infinite dilution
by inert gas stripping and gas chromatography. Ind. Eng. Chem. Proc. Des. Dev. 1977. Vol. 16. pp.139-144.

25. Richon D., Antoine P., Renon H. Infinite dilution activity coefficients of linear and branched alkanes
from C1 to C9 in n-hexadecane by inert gas stripping. Ind. Eng. Chem. Proc. Des. Dev. 1980. Vol. 19.
pp-144-147.

269



26. Richon D., Renon H. Infinite dilution Henry’s constants of light hydrocarbons in n-hexadecane, n-oc-
tadecane, and 2,2,4,4,6,8,8-heptamethylnonane by inert gas stripping. J. Chem. Eng. Data. 1980. Vol. 25.
pp-59-60.

27. Richon D., Sorrentino F., Voilley A. Infinite dilution activity coefficients by the inert gas stripping
method: extension to the study of viscous and foaming mixtures. Ind. Eng. Chem. Proc. Des. Dev. 1985.
Vol. 24. pp.1160-1165.

28. Kojima K., Zhang S., Hiaki T. Measuring methods of infinite dilution activity coefficients and a
database for systems including water. Fluid Phase Equilibria. 1997. Vol. 131. pp.145-179.

29. Eckert C.A., Sherman S.R. Measurement and prediction of limiting activity coefficients. Fluid Phase
Equilibria. 1996. Vol. 116. pp.333-342.

30. Coquelet C., Richon D. Measurement of Henry’s law constants and infinite dilution activity coeffi-
cients of propyl mercaptan, butyl mercaptan, and dimethyl sulfide in methyldiethanolamine (1) + water (2)
with w; = 0.50 using a gas stripping technique. J. Chem. Eng. Data. 2005. Vol. 50. pp.2053—-2057.

31. Duhem P., Vidal J. Extension of the dilutor method to measurement of high activity coefficients at
infinite dilution. Fluid Phase Equilibria. 1978. Vol. 2. pp.231-235.

32. Afzal W., Yoo B., Prausnitz J.M. Inert-gas-stripping method for measuring solubilities of sparingly
soluble gases in liquids. Solubilities of some gases in protic ionic liquid 1-butyl, 3-hydrogen-imidazolium
acetate. Industrial & Engineering Chemistry Research. 2012. Vol. 51. pp.4433-4439.

33. Richon D. New equipment and new technique for measuring activity coefficients and Henry’s con-
stants at infinite dilution. Review of Scientific Instruments. 2011. Vol. 82. 025108.

34. Afzal W., Breil M.P., Théveneau P. et al. Phase equilibria of mixtures containing glycol and n-alkane:
experimental study of infinite dilution activity coefficients and modeling using the Cubic-Plus-Association
Eq. of State. Industrial and Engineering Chemistry Research. 2009. Vol. 48. pp.11202-11210.

35. Gupta R.B., Prausnitz J.M. Vapor-liquid equilibria of copolymer+solvent and homopolymer+solvent
binaries: New experimental data and their correlation. J. Chem. Eng. Data. 1995. Vol. 40. pp.784-791.

36. Rodriguez O., Fornasiero F., Arce A. et al. Solubilities and diffusivities of water vapor in
poly (methylmethacrylate), poly (2-hydroxyethylmethacrylate), poly(N-vinyl-2-pyrrolidone) and poly (acry-
lonitrile). Polymer. 2003. Vol. 44. pp.6323-6333.

37. Bonner D.C., Prausnitz J.M. Thermodynamic properties of some concentrated polymer solutions. J.
Polymer Sci.: Polymer Physics Edition. 2003. Vol. 12. pp.51-73.

38. Arce A., Fornasiero F., Rodriguez O. et al. Sorption and transport of water vapor in thin polymer
films at 35 °C. Phys. Chem. Chem. Phys. 2003. Vol. 6. pp.103—-108.

39. Anthony J.L., Maginn E.J., Brennecke J.F. Solubilities and thermodynamic properties of gases in
the ionic liquid 1-n-butyl-3-methylimidazolium hexafluorophosphate. J. Phys. Chem. (B). 2002. Vol. 106.
pp-7315-7320.

40. Panayiotou C., Vera J.H. Thermodynamics of polymer-polymer-solvent and block copolymer-solvent
systems. I: Experimental measurements. Polymer J. 1984. Vol. 16. pp.89-102.

41. Afzal W., Prausnitz J.M. Solubilities of some gases in three imidazolium-based ionic liquids. submit-
ted to J. Chem. Thermodynamics.

42. Afzal W., Breil M.P., Mohammadi A.H. et al. Estimation of the impact of sulfur species on gly-
col dehydration. Proc. VIII IberoAmerican Conf. on Phase Equilibria and Fluid Properties for Process
Design — EQUIFASE. 2009.

43. Afzal W., Breil M.P., Tsivintzelis I. et al. Experimental study and phase equilibrium modeling of
systems containing acid gas and glycol. Fluid Phase Equilibria. 2012. Vol. 318. pp.40-50.

44. Afzal W. Phase Equilibria of Glycol-Natural Gas Systems. PhD thesis. Paris, 2009.

45. Jacquemin J., Costa Gomes M.F., Husson P., Majer V. Solubility of carbon dioxide, ethane, methane,
oxygen, nitrogen, hydrogen, argon, and carbon monoxide in 1-butyl-3-methylimidazolium tetrafluoroborate
between temperatures 283 and 343 K and at pressures close to atmospheric. J. Chem. Thermodynamics.
2006. Vol. 38. pp.490-502.

46. Fontalba F., Richon D., Renon H. Simultaneous determination of vapor-liquid equilibria and satu-
rated densities up to 45 MPa and 433 K. Rev. Scientific Instruments. 1984. Vol. 55. pp.944-951.

47. Gibbs R.E., Van Ness H.C. Vapor-liquid equilibria from total-pressure measurements. A new appa-
ratus. Industrial and Engineering Chemistry Fundamentals. 1972. Vol. 11. pp.410-413.

48. Fischer K., Wilken M. Experimental determination of oxygen and nitrogen solubility in organic
solvents up to 10 MPa at temperatures between 298 K and 398 K. J. Chem. Thermodynamics. 2001. Vol. 33.
pp-1285-1308.

49. Fischer K., Gmehling J. P-x and yoo data for the different binary butanol-water systems at 50 °C.
J. Chem. Eng. Data. 1994. Vol. 39. pp.309-315.

270



VIIK 544.03

Frenkel M. Experimental data validation and property prediction models in thermo-
dynamics // Vestnik St. Petersburg University. Ser. 4. 2013. Issue. 1. P. 32-45.

Michael Frenkel — PhD, professor, director of the Thermodynamics Research Center at the U.S. National
Institute of Standards and Technology, Boulder, Colorado, USA; e-mail: michael.frenkel@nist.gov

The article provides an overview of the systems and software tools designed for global validation
of experimental data in the field of thermodynamics, and experimental data-driven technologies for
thermophysical property prediction developed recently at the Thermodynamics Research Center
(TRC) of the U. S. National Institute of Standards and Technology (NIST), including those based on
QSPR, UNIFAC, and Monte Carlo simulation methods. QSPR-based and UNIFAC-based prediction
methods developed at NIST TRC are discussed with the emphasis on the importance of the use
of the combined expanded uncertainties of the experimental data selected and performance of the
phenomenological data quality tests to obtain high fidelity predictive models. A formal procedure
for generation of transferrable force fields for Monte Carlo molecular simulations with simultaneous
use of well-defined experimental data for a number of properties (liquid density, vapor pressure,
enthalpy of vaporization) is described for the chemical class of fluorohydrocarbons.
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Plasticized polymer-based optical sensors (optodes) with selectivity towards a(Na)/a(H) ratio
in the solution were composed and characterized. The article carries out a quantitative analysis
of dynamic range, reproducibility, hysteresis and response time of the sensors, as well as cross-
interference of complementary ions on the sensor response. In particular, it spots the error of pH
measurements in case of sodium content in the sample fluctuating within the physiological range.
The experiments show that sodium influence on the pH-response can be neglected only within a
narrow range of normal sodium concentration while neglecting it within wider short-term non-lethal
range leads to unacceptable errors in pH determination. Thus, it was demonstrated that it is crucial
for the clynical analysis to develop optode, which would response with regard to single ion activity.

Keywords: ion-selective optodes, polymer membranes, single ion activity, pH and sodium phys-
iological ranges.
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Thermodynamics plays an important role in many applications in the petroleum industry, both
upstream and downstream, ranging from flow assurance, (enhanced) oil recovery and control of
chemicals to meet production and environmental regulations. There are many different applications
in the oil & gas industry, thus thermodynamic data (phase behavior, densities, speed of sound, etc)
are needed to study a very diverse range of compounds in addition to the petroleum ones (CO2, HaS,
water, alcohols, glycols, mercaptanes, mercury, asphaltenes, waxes, polymers, electrolytes, biofuels,
etc) within a very extensive range of conditions, up to very high pressures. Actually, the petroleum
industry was one of the first industrial sectors which used extensively thermodynamic models and
even contributed to the development of several of the most popular and still widely used approaches.
While traditional thermodynamic models like cubic equations of state have been the dominating
tools in the petroleum industry, the focus of this review is on the association models. Association
models are defined as models of the SAFT/CPA family (and others) which incorporate hydrogen
bonding and other complex interactions. Such association models have been, especially over the
last 20 years, proved to be very successful in predicting many thermodynamic properties in the
oil & gas industry. They have not so far replaced cubic equations of state but the results which
have been obtained by using these models are very impressive in many cases, e. g. for gas hydrate
related systems, CO2/H2S mixtures, water/hydrocarbons and others. This review highlights both
the major advantages of these association models and some of their limitations which we believe
should be discussed in the future.

Keywords: petroleum industry, SAFT/CPA association models, gas hydrate, water/hydrocar-
bons, thermodynamics.
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This paper discusses the possibility of using silica aerogels as a stationary phase for supercritical
fluid chromatography (SFC) separations. Two types of silica aerogel particles were prepared by the
well-established two-step sol-gel method and subsequent drying with supercritical carbon dioxide.
The first kind was obtained by crushing and sieving monolithic aerogels and the second one — by
spraying the sol in an autoclave, where aging and drying occurred. The results show that it is
possible to separate alkyl-benzenes with good resolution using both types of aerogels. The efficiency
of aerogel columns was low comparing to a commercial stationary phase mainly due to the irregular
morphology of aerogels particles and low loose weight density. The experiments showed that there
was no visible damage of the aerogel packing after dissolving modifier in the mobile phase. Thus
it was firstly demonstrated that aerogels can indeed be successfully used as stationary phases for
SFC. Further it proves an ability of SFC to study the interactions between selected solutes and
the surface of the silica aerogels under supercritical conditions. Thermodynamic parameters for
adsorption of naphthalene on silica aerogels were determined and compared with the ones obtained
with commercial silica-gel. Finally the empirical data were compared with modeling by cellular
automata. This approach was found to be able to reflect major observations in SFC. Quantitative
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correspondence between experimental and calculated retention factors was demonstrated for several
operating conditions.

Keywords: supercritical fluid chromatography, aerogels, thermodynamics of adsorption, coarse-
grained modeling, cellular automata.
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The paper deals with the application of a modified detailed micelle formation model to aqueous
solutions of nonionic poly(oxyethylene) alkyl ethers (C; E;) surfactants. The modification implies an
assumption of effective cross-section area of the hydrophilic head being dependant on temperature.
By using independently experimental data from Brillouin—Mandelstam-scattering experiments it is
possible to express the cross-section area as a function of temperature-dependent hydration number
of poly(ethylene oxide), and this expression can be applied for all ¢ and j values. This approach leads
to a model to describe the properties of the formed aggregates like critical micelle concentration
(cmc), size and shape. For the calculation of the demixing behavior which occurs at low surfactant
concentration the ajustment of three additional parameters describing the interactions is required.
For several surfactants an intersection point between the cmc as a function of temperature and
diluted branch of cloud point curve could be found. At temperatures below this intersection point
the micelles with a large polydispersity are present in the dilute phase.

Keywords: agregation, phase behavior, nonionic surfactants, aqueous solution.
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Activity coefficients at infinite dilution of the systems containing ortho-, meta, and para-methyl-
benzaldehyde in the 1-methyl-3-butyl-imidazolium bis(trifluoromethylsulfonyl)imide [BMIM]|[NTfz]
and 1-methyl-3-octyl-imidazolium tetrafluoroborate [OMIM][BF4] at 385 K using ionic liquids as
a stationary phase were determined by gas chromatography. Vapour—liquid equilibrium of binary
mixtures methyl-benzaldehydes with these ILs was studied in the full concentration range by using
transpiration method. The molar enthalpies of vaporization of three pure methyl-benzaldehydes were
obtained from the data on temperature dependence of the vapour pressure measured by the tran-
spiration method. The standard molar enthalpies of formation of the liquid methyl-benzaldehydes
were measured using the combustion calorimetry. These experimental data have provided the molar
enthalpies of formation in the gaseous phase for the pure methyl-benzaldehydes. For validation of
the experimental results the high level ab initio calculations of methyl-benzaldehydes have been per-
formed using the G4 and G3(MP2) basis sets, and the results from the “atomization” and “bond sep-
aration” methods correspond to the results of the experiment. The gaseous enthalpies of formation
were used for quantification of substituents interaction on the benzene ring in methylbenzaldehydes.

Keywords: ionic liquids, activity coefficients at infinite dilution, vapor—liquid equilibria, vapor
pressure, enthalpy of formation, enthalpy of vaporization, quantum chemical calculations.

References

1. Welton T., Wasserscheid P. Ionic Liquids in Synthesis. Weinheim: Wiley VCH, 2008.

2. Morachevskii A.G., Kokhatskaia M.S. Prikladnaia khimicheskaia termodinamika (Applied chemical
thermodynamics). St. Petersburg: Izd-vo Politekhnicheskogo un-ta, 2008.

3. Morachevskii A.G., Smirnova N.A., Piotrovskaia E.M. et al. Termodinamika ravnovesiia zhid-
kost’—par (Thermodynamics of vapor—liquid equilibrium). Leningrad: Khimiia, 1989.

4. Heintz A., Kulikov D.V., Verevkin S.P. Thermodynamic Properties of Mixtures Containing Ionic Lig-
uids. Activity Coefficients at Infinite Dilution of Polar Solvents in 4-Methyl-N-Butyl-Pyridinium Tetrafluo-
roborate Using Gas-Liquid Chromatography. J. Chem. Thermodyn. 2002. Vol. 34. pp.1341-1347.

5. Verevkin S.P.; Vasiltsova T.V., Bich E., Heintz A. Thermodynamic Properties of Mixtures Con-
taining Ionic Liquids. Activity Coefficients of Aldehydes and Ketones in 1-Methyl-3-Ethyl-Imidazolium
Bis(trifluoromethyl-sulfonyl) Imide Using the Transpiration Method. Fluid Phase Equilib. 2004. Vol. 218.
pp.165-175.

6. Sun H., Bozzelli J.W. Thermochemical and kinetic analysis of ortho-xylene oxidation reactions. Chem-
ical and Physical Processes in Combustion. 2003. pp.21-24.

283



7. Dunn J.B., Savage P.E. Terephthalic Acid Synthesis in High-Temperature Liquid Water. Ind. Eng.
Chem. Res. 2002. Vol. 41. pp.4460-4465.

8. Walch A., Kammel U., Heidemann T. Manufacture of phthalic anhydride. Ger. Offen. DE 10002810-
A1-20010726. 2001. p.8.

9. Kulikov D.V., Verevkin S.P., Heintz A. Enthalpies of vaporization of a series of linear aliphatic alcohols.
Experimental measurements and application of the ERAS-model for their prediction. Fluid Phase Equilib.
2001. Vol. 192. pp.187-202.

10. Verevkin S.P. Pure Component Phase Changes Liquid and Gas. Experimental Thermodynamics:
Measurement of the thermodynamic properties of multiple phases. Eds R.D. Weir, Th.W. De Loos. Vol. 7.
[W. p.]: Elsevier, 2005. pp.6-30.

11. Emel’yanenko V.N., Verevkin S.P., Heintz A. The Gaseous Enthalpy of Formation of the Ionic Liquid
1-Butyl-3-Methyl-Imidazolium Dicyanoamide from Combustion Calorimetry, Vapor Pressure Mesurements,
and Ab Initio Calculations. J. Amer. Chem. Soc. 2007. Vol. 129. pp.3930-3937.

12. Curtiss L.A., Raghavachari K., Redfern P.C., Pople J.A. Gaussian-3 theory using scaled energies. J.
Chem. Phys. 2000. Vol. 112. pp.1125-1132.

13. Curtiss L.A., Redfern P.C., Raghavachari K. Gaussian-4 theory. J. Chem. Phys. 2007. Vol. 126.
0841081.

14. Frisch M.J., Trucks G.W., Schlegel H.B. et al. Gaussian 09. Wallingford CT: Gaussian, Inc, 2009.

15. Cruickshank A.J.B., Windsor M.L., Young C.L. The use of gas-liquid chromatography to determine
activity coefficients and second virial coefficients of mixtures. Proc. Roy. Soc. (A). 1966. Vol. 295. pp.259-270.

16. Chickos J.S., Acree W.E. Jr. Enthalpies of Vaporization of Organic and Organometallic Compounds,
1880—-2002. J. Phys. Chem. Ref. Data. 2003. Vol. 32. pp.519-878.

17. Emel’yanenko V.N., Verevkin S.P. Enthalpies of Formation and Substituent Effects of ortho-, meta-,
and para-Aminotoluenes from Thermochemical Measurements and from Ab Initio Calculations. J. Phys.
Chem. (A). 2005. Vol. 109. pp.3960-3966.

18. CODATA Key Values for Thermodynamics. Eds J.D. Cox, D.D. Wagman, V.A. Medvedev. New
York: Hemisphere, 1989.

19. Olofsson G. Combustion calorimetry. Eds S. Sunner, M. Mansson. New York: Pergamon, 1979.

20. Hehre W.J., Radom L., Schleyer P.R., Pople J.A. Ab initio Molecular Orbital Theory. New York:
John Wiley & Sons, 1986.

21. Ohlinger W.S., Klunzinger P.E., Deppmeier B.J., Hehre W.J. Efficient Calculation of Heats of For-
mation. J. Phys. Chem. (A). 2009. Vol. 113. pp.2165-2175.

22. Thermochemical Data of Organic Compounds. Eds J.P. Pedley, R.D. Naylor, S.P. Kirby 2nd. London:
Chapman and Hall, 1986.

23. Pinto S.S., Diogo H.P., Guedes R.C. et al. Energetics of Hydroxybenzoic Acids and of the Corre-

sponding Carboxyphenoxyl Radicals. Intramolecular Hydrogen Bonding in 2-Hydroxybenzoic Acid. J. Phys.
Chem. (A). 2005. Vol. 109. pp.9700-9708.

VIIK 536.7+544.3

Schiafer D., Kamps A. P-S, Rumpf B.,, Maurer G. Experimental investigation
of the influence of boric acid on the solubility of carbon dioxide in aqueous solutions
of potassium hydroxide // Vestnik St. Petersburg University. Ser. 4. 2013. Issue. 1. P. 126-132.

Dirk Schéafer — University of Kaiserslautern, Germany.

Alvaro Pérez-Salado Kamps — University of Kaiserslautern, Germany.

Bernd Rumpf — University of Kaiserslautern, Germany.

Gerd Maurer — prof. dr.-ing., professor, University of Kaiserslautern, Germany; e-mail: maurer@mv.uni-kl.de

Based on the analytical method, a high-pressure cell technique was used to investigate the
influence of boric acid on the solubility of carbon dioxide in aqueous solutions of potassium hydroxide
at two temperatures that are typical for absorption and desorption step in the “hot-potash” process.
In industrial applications of these processes appropriate additives to the aqueous solvent improve
the process performance. The mode of action of these additives has to be studied and quantified in
models for the computer-assisted design of the “hot-potash” process. The new experimental results
show that the influence of boric acid on the equilibrium solubility of CO2 in aqueous solutions of
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KOH is very small. Therefore, another factors account for applying boric acid as an additive in the
“hot-potash” process.

Keywords: “hot-potash” process, gas solubility of carbon dioxide in aqueous solutions of potas-
sium hydroxide/potassium carbonate, boric acid.
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The paper shows that the excluded volume concept can be applied to the fluids with complex
interactions, particularly associating ones, if the intermolecular interaction model is considered as
a site—site model with embedded Coulombic sites. Thus, the excluded volume, as a matter of fact,
incorporates the effect of the repulsive interactions between the like charges at short intermolec-
ular distances. We have focused on the partial molar volume at infinite dilution which is known
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from experiment to discriminate between different solvents. Without resorting to any additional
assumptions or approximations the extended volume concept can predict a decrease of the PMV of
non-polar solutes in water, whereas claims based solely on the relative size of the solute and solvent
molecules are not justified.

Keywords: excluded volume, partial molar volume, primitive models, pseudo-hard bodies, water-
methanol mixtures.
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In this work, we discuss the connection between the anomalies of the thermodynamic properties,
experimentally observed in tertiary butyl alcohol (TBA) — water solutions, and the molecular
clustering in these solutions, as revealed by molecular dynamics (MD) simulations. These anomalies
are observed in relatively dilute solutions of about 0.03-0.08 mole fraction of TBA and become more
pronounced at low temperatures. MD simulations show that these solutions exhibit short-ranged
(order of 1 nm), short-lived (tens of picoseconds) “micelle-like” structural fluctuations in the same
concentration range. We attribute the anomalies in the thermodynamic properties of aqueous TBA
solutions to these structural fluctuations on the molecular scale.

Keywords: thermodynamic properties, tert-butyl alcohol, aqueous solutions, structural fluctua-
tions.
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By using calorimetric (quasi-static thermo- and barograms) technique the saturated liquid
and vapor densities of pure fluids (methanol, ethanol, propanol, DEE) and binary mixtures
(H2O+methanol, HoO+ethanol, HoO+ammonia, HoO+D20, and COz-+n-decane) have been ac-
curately measured near the critical point. Simultaneously measured values of saturated liquid and
vapor density and isochoric heat capacity near the critical point have been used to calculate asym-
metric parameters as and bz of singular diameter in the coexistence curve (parameters of “complete”
scaling theory) near the critical point. The derived values of a3 and b2 were used to calculate the
strength of the Yang—Yang anomaly. The paper examines contributions of a “complete” scaling term
28 in diameter behavior in the coexistence curve and contribution of second temperature derivatives
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(d*Ps/dT?) and (d*u/dT?) in the divergence of two-phase heat capacity Cy2 near the critical point.
The divergence of the coexistence curve diameter, dpq/dt, for methanol, ethanol, n-propanol, and
DEE is shared between the terms Bat!™® and t%. The Yang—Yang anomaly strength parameter
R, for DEE is about 0.45, which means that Cv2 anomaly almost equivalently shared between the
vapor pressure and chemical potential terms. For ethanol the value of R, is very small (0.024),
which means that the contribution of the chemical potential (d*u/dT?) to Cy» divergence is almost
zero i. e. singularity of C'y2 being caused by vapor pressure term (dzPs/dT2). For methanol and
n-propanol R, is relative small (0.245 and 0.171, respectively), therefore the singularity of the Cy2
basically being caused by vapor pressure term. The values of R, derived from Cy2 measurements
correspond to the values derived from the coexistence curve density or singular diameter data.
The critical parameters for binary mixtures (critical curve data) (H2O-+methanol, HoO+ethanol,
HyO+ammonia, HoO+D20, CO2+n-decane) were determined near the critical points by using the
saturated density data. The correlations between the asymptotic critical amplitudes, asymmetric
coexistence curve diameter and acentric factor were revealed.

Keywords: quasistatic thermo- and barograms technique, phase boundary properties, fluid mix-
tures, critical point.
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By using relaxation, adiabatic and differential scanning calorimetry methods we have determined
a thermal capacity of tetragonal reorganization of terbium orthophosphate t-TbPQOy4 in a tempera-
ture interval 4-1230 K. Thermodynamic functions of ¢-TbPOy4 are calculated by the smoothed values
of a thermal capacity. The thermal behavior of ¢t-TbPO4 at the high temperature was studied by
the differential scanning calorimetry by using the continuous heating method. Anomalies in the area
below 10 K and above 1600 K connected with the phase transformations were revealed. In the field
of 0.51-22 K the temperature dependence of a thermal capacity is characterized by the anomaly
connected with transition t-TbPQOy4 in an antiferromagnetic phase. The field of 1620-1720 K is char-
acterized by endothermal effect with enthalpy of the transformations, which equals 4.8 kJ/mol and
corresponds to structural reorganization. At 298.15 K thermodynamic functions have following
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values: 02(298.15 K) = 105.11 £ 0.06 J/(K-mol), $°(298.15 K) = 125.92 & 0.13 J/(K-mol),
H°(298.15 K) — H°(0 K) = 17.803 £ 0.013 kJ/mol, ®°(298.15 K) = 66.205 + 0.29 J/(K-mol).

Keywords: terbium orthophosphate, phase transformations, thermodynamic functions, calorime-
try.
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In this work we were concerned with the influence of dispersed nanoarticles (Nps) on liqu-
id—liquid and solid—liquid phase equilibria. The cryoscopic depression due to the presence of Nps
of silver (d < 100 nm), alumina (d < 50 nm) and silica (10 nm < d < 20nm) was studied in
cyclohexane and dimethysulfoxide. Next, the liquid—liquid equilibria of one binary (acetonitrile-n-
decanol) and one ternary (acetonitrile+cyclohexane-+ethanol) mixtures were determined in presence
of Nps dispersion. The results have shown a significant influence of Nps on phase equilibria. This
finding was explained by partition of the mixture components between the bulk phase and the liquid
phase confined in nanoagreggates formed by Nps in liquid solutions.

Keywords: nanoparticle aggregation, liquid—liquid equilibria, liquid—solid equilibria, solvent
mediated interaction.
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The article investigates shape invariance under supersymmetrical transformations of the second
order in the derivatives. The equation representing the general conditions of additive shape invari-
ance is obtained. The particular solutions of this equation provide an explicit form of potentials
with the second order shape invariance.
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The fine-structure parameters are calculated semiempirically for a number of high-excited con-
figurations of C I, Si I, Ge I and P II. Using different coupling schemes: LS, LK, jK, the article
calculates the fine-structure energy values, which coincide with the experimental data, coupling
coefficients and gyromagnetic ratios. The results of the gyromagnetic ratios are compared with data
available in the literature. The probability of the interaction for the npn'f + npn’p configurations
is considered on the base of energetic spectra analysis and calculated data.
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The paper is devoted to the method of analysis of unstratified glow discharge. It presents an
experiment on sensing glow by falling polydisperse particles. It analyses behavior of probe particles
in their trajectories, evaluates the longitudinal and radial field of the discharge.
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The elastic scattering of alpha-particles by '*C has been observed for alpha with energy 27 MeV
and in angular range O..,,. from 30° to 80.5°. New precision methods for obtaining experimental
data were used. Experimental angular distribution was analyzed in terms of the SPP model.
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The paper presents a systematic study of hyper-virial relation method in summation of pertur-
bation series for multi-charged hydrogen-like ions. It reveals recurrent relations which allow to find
explicit expressions for sums with matrix elements of arbitrary powers. It shows that, in some cases,
the general approach leads to previously obtained results. In addition, it discusses some possible
applications of research results.
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The general type of a scalar wave signal transformation in time by a flat 1D diffraction grating is
described. The analysis is based on the concept of impulse response of the linear optical system that
permits for the study of transformation of an arbitrary signal. To demonstrate the effectiveness of
the method, the article examines traditional problem of the plane wave scattering by a transparent
grating and shows the coincidence of final relation for monochrome wave with that for the classical
diffraction grating. Afterwards, the generalized form of grating structure which grooves can be
non-equidistant but positioned accordingly to some special law is studied. The effective velocity
of observation of the moment of wave scattering by the grating is introduced, its value may vary
from ¢/2 up to infinity. As a result, the conditions are derived for the realization of the incoming
signal convolution and/or correlation with the function describing the spatial density of the grating
grooves.

Keywords: diffraction grating, signal transformation, delta-wave approach, cross-correlation,
convolution.
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The paper presents experimental Langmuir probe measurements in Helium plasma afterglow.
The research was carried out in three different dimensions: under classical Langmuir condition,
moderate pressure and diffusion drift of charged particles to the probe. With pictures and estimate
calculations, it was shown that formula of orbital motion correctly describes only the collisionless
case in the electric field of the probe. Sources of concentration and errors in electron temperature
measurements are given in detail. It presents logarithmic method to determine electron temperature,
with calculation of sheath of spatial charge near the probe being done and changing of shape of
volt-ampere characteristic from classical to diffusion condition being shown.
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