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NPUMEHEHUE METOJOB CPABHUTEJIBHOI'O PACUETA JJIS1 AHAJIN3A JABJIEHUSA
HACBIIIIEHHOI'O ITAPA BPOMUJI0OB U UOIUIOB P32

JIsamenko C. E., Cynonnuxnii ¥0.J1.
Poccuiickuii XumuKo-TexHoNormaeckuii yausepeurteT uM. J1.J. Menneneesa, Mocksa, e-mail:Svetlanaliashenko@yandex.ru

JlanHast paboTa MOCBSIIEHA ONPEIENICHHUIO JIABICHUS HACKIILIEHHOTO rajjoreHn10B P30, I3Mepenyis JapeHus HaChIILCH-
HOTO Tapa M3-3a BBICOKOH TYTOILIAaBKOCTH OpOMHIOB ¥ HOIMIOB P30 SIBISIOTCS TPYJOEMKOH M CIIOXKHON 3aadeid, H0ITOMy
€ro M3MEPSIIOT B JJOCTATOYHO y3KOM HHTEpBaJjIe TeMIIeparyp. PaccuuTarh 1aBieHHe HACBILICHHOTO 1apa B IIMPOKOM JIHara3oHe
TeMIIepaTyp ITO3BOJIIFOT METOIbI CPAaBHHUTEIILHOTO pacdeTa. J{yist n3ydeHus: ObUIN BHIOPAHBI CIISAYIONINE OPOMUIBI M HOIHIBI
P3D: LaBr3,CeBr3, PrBr3, NdBr3, YBr3, HoBr3, LuBr3, TbBr3, GdBr3, Cel3, PrI3, NdI3, GdI3, TbI3, Dyl3, Hol3, Erl3,
Tml3. B xauecTBe penepHoro ObUIO HCHOIB30BaHO HazuexkHoe BemecTBo — CaF2. B cooTBeTcTBHE € TOCTaBICHHOM 3aaueit
ObUIa IPOBE/ICHA CTATUCTHYECKast 00PAa00TKA JIMTEPATYPHBIX JAHHBIX IO JABICHHIO HACBILICHHOTO T1apa BHIOPAHHBIX BELECTB.
C nomonsio Merofa HanMeHbImx kBazparoB (MHK) Gpumi nomydeHs! 3aBUCHMOCTH TS JABJICHHS T1apa BBIIEYTIOMSIHYTHIX
BEILECTB, KaK OT TEMIIEPATypPbI, TaK U OT JaBJICHUS T1apa periepa, a TakkKe nocTpoeHsl rpaduku. TakuM o0pa3oM, B TaHHOM
paboTe pacuyeTHBIM ITyTEM PacIIMpPEHbI TEMITEpaTyPHbIC TPAHNIIBI 3HAYCHHI JaBJICHUST HACHIIIICHHOTO apa rajioreHnios P33
1o uaTepBana 1600 rpaxycoB 6e3 MpOBENeHHs JOTOIHUTENBHBIX SKCIIEPUMEHTATBHBIX HCCIICIOBAHHH.
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This paper deals with saturated vapor pressure determination for several rare earth halides. Vapor pressure definition is a
time-consuming and complicated task because of bromides and iodides high infusibility. Therefore, saturated vapor pressures
are mainly investigated in a rather narrow temperatures range (about 100-150K). The methods of relative calculations (MRC)
used in the work involved enable to calculate vapor pressure in wide temperature intervals. For research the following rare
earth bromides and iodides were chosen: LaBr3,CeBr3, PrBr3, NdBr3, YBr3, HoBr3, LuBr3, TbBr3, GdBr3, Cel3, Prl3,
NdI3, GdI3, TbI3, Dyl3, Hol3, ErI3, TmlI3. The reliable and well-studied substance, namely CaF2 , was selected as a tetrad
one for analyses of rare earth fluorides and bromides vapour-pressure. According with the task we examined published data
on vapor pressure substances chosen. Using the least square method (LSM) the saturated vapour pressure dependences both
on temperature and on tetrad saturated vapor pressure were obtained and their diagrammes were made. Conclusions: by
means of MRC we extended temperature intervals for rare earth halides up to 1600K without additional experimental work.
So, application of MRC is very usefull for extention of temperature range of experimental data.
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OIBITHBIM ITyTEM YCTaHOBJICHO, YTO KOHIICHTPALMOHHBIE 3aBUCHMOCTH KHHEMaTHYECKOH, TMHAMUYECKOH 1 OTHOCHUTEIIb-
HOM BSI3KOCTH PAaCTBOPOB IIOOYIISPHBIX OEITKOB €O chepruaeckiMu oOymnamul (ans0yMiHa 1 HHTephepoHa abga JIeHKouTap-
HOTO Y€JIOBEYECKOI0) MOUMHSIOTCS] JIMHEHHBIM 3aKOHAM. DTO I03BOJISIET IPUMEHUTH KIIACCUYECKOe ypaBHEHHUEe DHHINITEHA
notH = k + o-C 14 omucaHus 3aKOHOMEPHOCTEH M3MEHEHHS BSI3KOCTH B PAcTBOpax OCJIKOB € MOMPABKOM Ha (DH3UUYECKUI
CMBICIT 1 3HaueHus Kod(duimenToB. Ecii OenkoBbie mo0yIibl aHH301MaMeTpUYHBI (PacTBOPBI IMMYHOITIOOYIIMHA HOPMaIb-
HOTO), TO JINHEHHAs KOPPEILIHs MeX Ty KOHIICHTPAINEH 1 BA3KOCTBIO HApyIIIACTCsI, M KOHIICHTPAIMOHHAST 3aBUCUMOCTD BSI3-
KOCTH YJIOBJICTBOPHUTEIIBHO AIPOKCHMUPYETCS TTOJIMHOMOM BTOpOH CTereHH. PaccunTaHHble 3Ha4YeHHsT KOI(Q(OHUIMEHTOB B
ypaBHEHHN DUHIITEIHA 1 anbOyMIHa ¥ HHTeppepoHa anb(a JCHKOIMTAPHOTO YeJIOBEYECKOT0 OTIIMYHBI OT KITACCHYECKUX
Y OTPKAIOT BIIMSHUC YPOBHS MEKMOJICKY/IIPHOTO B3aUMOJCHCTBHS B PACTBOPE, MOJICKYJISIPHOM Macchl Oeka, Gpopmsl 1 pas-
Mepa OeJIKOBBIX IIOOY/ Ha BSA3KOCTH BOIHBIX pacTBOpOB. [loGaBneHne anbOymuHa U MHTEpQEpoHa anbda JIeHKOIHUTaPHOTO
YEJIOBEYECKOTO IIPUBOUT K JIMHEHHOMY M3MEHECHUIO [OKA3aTelIst PEJIOMIICHHUS PACTBOPA C POCTOM KOHILIGHTPALIMH OelIKa.

CONCENTRATION DEPENDENCE OF THE VISCOSITY OF PROTEIN SYSTEMS
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Empirically found that the concentration dependence of the kinematic, dynamic and relative viscosity of solutions
of globular proteins with spherical globules (albumin and interferon alfa human leukocyte) submit to linear laws. This
allows us to apply the classical Einstein’s equation notu =k + o C to describe the patterns of change in viscosity in protein
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solutions adjusted to the physical meaning and values of the coefficients. If the protein globules anisodiametric (normal
immunoglobulin solutions), the linear correlation between concentration and viscosity is broken. The concentration
dependence of the viscosity in this case is satisfactorily approximated by a polynomial of second degree. The calculated
values of the coefficients in the Einstein equation for albumin and interferon alfa-human leukocyte distinct from the
classical and reflect the influence of the level of intermolecular interactions in solution, protein molecular weight,
shape and size of the protein globules on the viscosity of aqueous solutions. Adding albumin and interferon alfa-human
leukocyte leads to a linear change in the refractive index of the solution with increasing protein concentration.
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[Toxa3aHa BO3MOXHOCTb KCIPECCHOTO OIPEJEICHUS COAEPKAHUS ITUIOBOIO CIUPTA B HACTOMKAX U AKCTPAKTaX IO
TEMIIepaType KUIEHUsI CMECH C HCTIONb30BaHNeM (pa30BOil AHarpaMMbl COCTOSHHMS «3THIIOBBIA CIIHPT — BOZA» B KOOPAH-
HaTax «COCTaB — TeMIIeparypa KUIICHUsD [IPU COIECPKAHMU STUIIOBOIO cimpra B cMecd He Bbie 90 %. Jlisg Hactoek u
9KCTPAKTOB, W3TOTOBIECHHBIX HA BOJHO-CIMPTOBBIX CMECSX, B KOTOPBIX COAEpIKAHUE STUIOBOro crmpra Beime 90 %, nc-
TI0JIb30BaHHE JIMarPaMMbI COCTOSIHHS «OTUJIOBBIN CIIMPT — BOJA» JUIS ONPEENICHHs COISPIKaHUs ITaHOJa Hellesiecooopas-
HO BCJIEJICTBUE ITOJIOTOTO YJacTKa Ha JUarpamMMe BOIH3M a3€0TPOITHON TOUKH. AHAIN3 COAEPKaHMS STUIIOBOTO CIHPTA B
HACTOMKaxX ¥ 3KCTPAKTaX OJHOIO U TOIO e MPOU3BOAUTEIIS, HO PA3IMYHbIX I'OIOB BBIITYCKa MO3BOJIIET CHEIaTh BBIBOL O
COOMIOICHNH TEXHOJIOTMH N3TOTOBJICHHUS MPEMAPaToOB 1 00 UCTIOTB30BaHIUN KaUeCTBEHHBIX TAPO-YKyHMOPOUHBIX MAaTEPUATIOB.

USING PHASE DIAGRAM OF THE «LIQUID - VAPOR» FOR DETERMINING
THE QUALITY OF ALCOHOLIC TINCTURES AND EXTRACTS
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Possibility of fast determining the content of ethanol in tinctures and extracts at boiling temperature the mixture is
demonstrated using the phase state diagram «ethyl alcohol — water» in the coordinates of «composition - boiling temperature»
when the content of ethanol in the mixture is not higher than 90 %. For tinctures and extracts manufactured on water-alcohol
mixtures, where ethanol content above 90 %, the use of the state diagram «ethyl alcohol — water» for determining the content
of ethanol is inexpedient due to the gently sloping part in the diagram near the azeotropic point. Analysis of the content of
ethanol in tinctures and extracts of the same manufacturer, but different years of manufacture allows to conclude observance
of technology manufacturing preparations and the use qualitative packaging and wrapping materials.
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VI3ydeHsl KOJUTUTaTHBHBIE CBOMCTBA BOJHBIX PAaCTBOPOB MHTEp(hEepoHa anb(a JIeHKOIMTaAPHOTO YeI0BeIecKoro. Ye-
TAaHOBJICH JIMHEHHBIH XapaKTep 3aBUCHMMOCTH IOHIKEHHS TEMIIEPATYpbl 3aMep3aHHs OT KOHIEHTpalMi HHTEp(epoHa
anb(da B pacTBOpe, aHAIOTMYHBIA paHee yCTAHOBIEHHBIM 3aBUCHMOCTSM JUIS aIb0yMHUHA, HMMYHOITIOOYITMHA HOPMailb-
HOTO ¥ IMMYHODJIOOY/IMHA TIPOTHBOKJIEIEBOT0. DTO MO3BOJIIET PEKOMEH/I0BATh METOZL OCMOMETPHH KaK IKCIIPECCHBIH 1
TOYHBIA METOJ OIpEIeICHUsT KOHIICHTPALIMY WH/INBUIYa bHBIX OC/IKOB B BOIHBIX PaCTBOpAX, B TOM YHCIIC H B JIEKapC-
TBEHHBIX Npenaparax. B nunrtepsane konuenTpauuii 0 — 10 % g untepdepona anbda JISHKOLUTAPHOTO YETOBEYECKOTO
YCTAHOBJICHA JINHEHHAS 3aBUCUMOCTh 3 ()EKTUBHOI OCMOTHYECKOH KOHIIEHTPAILIMH U OCMOTHYECKOTO JaBJICHHUS OT CO-
JepxaHus Oenka B pactBope. HaiiieHo HyneBoe 3HauYeHHE KOHCTAHThI b, yduThIBatolIed rnOKOCTh 1 GOpMy MakpoMo-
JIeKyJ, B ypaBHEHHUH [ auiepa ¥ 0Ka3aHO CyIIECTBOBAHHE TOJIBKO Cheprudeckoi IoOysipHOit koH(opMaImy GeIKOBBIX
MaKpOMOJIEKy HHTepdepoHa anb(a JTeHKOLUTAPHOTO YETOBEYECKOTO B HCCIIEyEMOM HHTEPBAJIE KOHLICHTPALIHA.

COLLIGATIVE PROPERTIES OF SOLUTIONS OF HUMAN LEUKOCYTIC INTERFERON ALPHA
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Colligative properties of aqueous solutions of human leukocyte interferon alpha studied. The linear dependence of freezing
point depression of the concentration of interferon alpha in the solution set. This is analogous to previously obtained curves for
albumin, normal and anti-mite immunoglobulins. This allows recommending osmometry method as a fast and precise method
for determining the concentration of individual proteins in aqueous solutions, including pharmaceuticals. The linear dependence
of the effective osmotic concentration and osmotic pressure of the protein content of the solution is installed in the concentration
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