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HccaenoBaHo BIUSIHYE OOIydeHUS TeINii-HEOHOBBIM JIa3€pOM TMHOM BOJTHBI 632.8 HM Ha BSI3KOCTbh BOI-
HOTO pacTBopa xjopuaa Hatpus. [TokazaHo, 4YTo 0OIyYeHHEe U3MEHSIET XapaKTep U YUCJIeHHbIE 3HAYCHMST
KOHIIEHTPAIIMOHHON 3aBUCUMOCTH BSI3KOCTU. OmnpenesieHbl 3aBUCUMOCTA 9HEPTUU aKTUBAIUU BSI3KOTO
TE€YEHMS OT KOHILICHTPALIMHU ISt HEOOIyYeHHOTO M 00JTy4eHHOTO BOTHOTO pacTBOpa xjopuaa Hatpus. [Tpo-
BelleH aHAJIU3 BIMSIHUS OOJyYeHHUsI Ha TTapaMeTpbl CTENEHHOMN 3aBUCMMOCTH BSI3KOCTH pPacTBOpa OT KOH-
LIEHTpALNH, OTIpeeIeHBl TeMITepaTypHble 3aBUCUMOCTH 3TUX MapaMeTpoB. CliellaH BBIBOI, YTO Jla3epHOE
0o0JlyueHre U3MEHSIET CTPYKTYPHYIO OPraHM3allMIo BOTHOM CUCTEMbI, yMEHbIIIAeT B3aUMOJECTBIE MOJIe-
KYJI BOIIBI C HOHAMMU COJI. DTOT MPOLIeCC YCHIMBAETCS C YBEIMISHUEM TeMITepaTyphl.
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BBEAJEHUWE

bonbioe 3HaueHWE 11 pa3IUYHBIX OTpacieii Ha-
POIHOTO XO3SIMCTBA, BKIIOYAasT XUMUUECKYIO, OMOXM-
MUYECKYIO U MEIUILMHCKYIO TEXHOJOTUU, CEIbCKOE
XO3SIMCTBO, MPOU3BOACTBO IIPOAYKTOB ITUTAHUS U AP.
MMEIOT KauyecTBa M peaKlLMOHHAas aKTUBHOCTb BOI-
HBIX PACTBOPOB COJICH, oIlpeaesieMble CTPYKTYpPOit
Takoii cucTteMbl. PerynnpoBaHue COCTOSIHUS U BbITE-
Kalollei U3 3TOro Moja0XeHUs yBeJIMdYeHUe aKTUBHO-
CTU BOIHO-COJIEBOM CHUCTEMBI MOXET ObITh pPEIIeHO
MyTEM 3HEePreTUYeCKUX BO3AEMCTBUI HA 3TU 00BEK-
ThI. [TpoGneMa 1iesreHanmpaBIeHHOTO ITPOBEACHMUS aK-
THUBALlUM BOIHBLIX PAacTBOPOB coJjieli B pe3yjbTaTe
SHEPreTUYECKUX BO3AECUCTBUM SIBIISIETCS Ba>XHOW U
aKkTyasibHOM. 1S ee peneHns mpenacTaBiaseTcs Bax-
HBIM PaCCMOTPETh 0COOEHHOCTH BJIMSIHUS JIA3€PHOTO
BO3IEHCTBUS HAa MOJIEKYJISIDHYIO OpraHU3aLiI0 BOIbI
M BOJHBIX paCTBOPOB COJIEHA.

TEOPETUYECKUI AHAJIU3

B pacTBOpax coneit CTpyKTypy M CBOICTBA OIIpe-
JIeJIsSIeT B3aMMOACUCTBUE MOJIEKYJ PAaCTBOPUTENS U
pacTBOpPEHHOIro BelllecTBa. SIBiaeHMs IlepeHoca (B
YaCTHOCTH, BO3HUMKHOBE€HHE BHYTPEHHEIO TPEHUS
MpY MCTEUEHMH) B pacTBOPaX CBSI3aHbI CO CTPYKTYPOt
caMOM KMIOKOCTA U C U3MEHEHUEM 3TOM CTPYKTYPHI,
MIPOMCXOISIIEH IO BAUSIHAEM PacTBOPEHHOIO Bellle-

ctBa. CoBpeMeHHbIE MOJIEJIM IIPOILIECCOB MepeHoca 3a
cyeT oOMeHa UMITyJIbcaMU B cucTeMe (BSI3KOCTh) OC-
HoOBaHBI Ha pabotax On3zarepa, bopHa, I'puna [1],
Dpenkens [2], Kupksyna [3], B KOTOPBIX IIPUMEHS -
FOTCSI METOJIbI CTATUCTUYECKOI TEPMOAMHAMMUKY He-
00paTUMBIX IIPOLIECCOB. B 3TUX MoOesssx XUIKOCTh
MpeIcTaBIeHa KaK Ha0op XXKeCTKUX chepUIeCKUX MO-
Jekyl. B umHTeprnperanuu mnpenjaracMbIX Teopuit
BO3HUKAIOT OIIpeIeJIeHHbIE TPYOIHOCTU BCJIEACTBUE
TOTO, YTO MPOLECCHI ITepPEeHOCA CBSI3aHbI C IMHAMUYE -
CKMMM M CTaTMYECKUMM CBOMCTBAMU HECKOJIBKUX
OTHOBPEMEHHO B3aMMOIEHCTBYIOIINX MOJIEKYJ, KO-
TOPBIE 3aBUCAT OT UX (DOPMBI, BUAA, CHJI MEXMOJIEKY -
JISPHOTO B3aUMOACHCTBUSI MEXIY COOOM U C OKpYyxXKa-
oIl Cpeoil, a TaKKe OT OPTaHM3aLIMK X PACIIOJIO-
XeHus1 B cpene. i1 BODTHBIX pacTBOPOB CUTYaIlUs
YCJIOXKHSIETCSI TeM, UTO MOJIEKYJbl BOIbI UMEIOT He-
chepuueckyio ¢opMy M 00JagalOT TUIOJIBHBIM
MOMEHTOM. DT (HaKTOPhI ONPEACIIIOT TAKUE MPO-
LIeCChl B BOIHOM CUCTEME, KaK: HATUYUE TUITOJIb-aU -
MOJIBHBIX B3aMOJIEiiCTBUI1, 0Opa3oBaHUE BOIOPOI-
HBIX MOCTHUKOB, OOBeANMHEHNE B KJIaCTEPhI U T.11.

M3MeHeHusT B MOJIEKYJSIPHOUM CTPYKType BOJIbI
TIpY pACTBOPEHUM B Heit CoJeil 3aBUCSIT OT B3aUMOICH-
CTBUSI MEXKIY MOJIEKYJIAMHU PAaCTBOPEHHOTO BEIIECTBA U
pacTBoOpUTeJIs, a TAKXKE OT TOTO, KAKUM 00pa3oM MoJie-
KYJIBI pACTBOPEHHOTO BEIIECTBA 3aITOTHSIOT CTPYKTYP-
HBIE ITYCTOTHI UJIY 3aMEIalOT MOJIEKYJIBI B CTPYKTYpE
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XKUIKOI BOIBI, YTO ONpPEIENISIETCS pa3MepaMu MOJIe-
KyJl1. UMeeTcs cyllieCTBEHHOE pa3jinyre B XxapaKTepe
BJIMSIHUSI Ha CBOMCTBA BOABLI HEMTPAIbHBIX MOJICKYII
¥ TOJOXWUTEIbHO WIM OTPHLATEIBHO 3apsSKEHHBIX
WOHOB. DJIEKTPUYECKOE I10JIe MIOHOB U3MEHSIET OPUEH-
TaIUIO TUIIOJILHBIX MOJIEKYJI BOIBI, KCKaXKasl IIEpBOHA -
YaJIbHYIO CTPYKTYPY, & TAKKe CXKIMMasi MOJIEKYJIbI BOIbI
(TIposIBJIEHUE 2JIEKTPOCTPUKIIMMI), pa3pyliasi 00JiacTu
CTPYKTYPHOI opraHu3aiu MojeKkys Boasl [4]. Pas-
pyllleHne CTPYKTYPHOI OpraHu3aiy MOJIEKYJI BOIbI
HaOI0gaeTCs B 001aCTIX, OKPY>KAIOIIUX MOHEBI, U 3a-
BUCUT OT pa3Mepa MOHOB, a B CjIydae JOCTAaTOYHO
OOJIBIINX ITO pa3MepaM MOHOB MOXET IIPOU30MTH pa3-
PBIB BOIOPOIHBIX CBs3eil [ 5, 6]. U3MeHeHUE CTPYKTYPBI
BOABI C BO3MOXHBIM YCJIOKHEHMEM IIOH BIUSTHUEM
DJIEKTPUYECKOIO II0JISI MOHOB IIPOSIBISIETCSI, IJIaB-
HBIM 00pa3oM, BOJIM3U KaTHOHOB [7].

B menmom psnme uccienoBaHWii OBLIO TTOKAa3aHO
pa3IUYHOE BJIMSIHUE aHMOHOB 11 KATUOHOB Ha CTPYK-
Typy Bonbl [8]. B mpouecce rugpatannu MoJjieKysia
BOIbI TIOBOPAYMBAETCS OTPUILIATEIbHBIM ITOJIIOCOM K
KaTMOHAaM, a IOJIOXKUTEIbHBIM — K aHMOHAM, 4TO 1
MpegonpeaesieT pa3indyHOe BIUSHUE IBYX THUIIOB
MOHOB Ha CTPYKTYPY BOABI. DHEPIHUsI MOJICKYJIbI BOIBI
OKOJIO KATUOHA MUHUMaJIbHA, a TUII CBSI3U IIPY B3a-
MOACMCTBUY KAaTHMOHA C MOJEKYJIOM BOABI Kapau-
HaJIbHO OTJIMYaeTCsI OT BOOHOPOMHOM cBsi3u. KaTnoH,
HE3aBUCUMO OT CBOEro pasMmepa, oopasyeT Mpu Tu/-
paTauuy TaKylo KOH(PUTypalurio, KOTOpasi II03BOJISIET
€My JIETKO BHEIPSTHCS B CTPYKTYPY OKpyXKalolleid
Boabl. [TOCKOJIbKY KAaTUOH B3aUMOJIEMCTBYET C IBYMSI
rnapamMu 3J1eKTpOHOB L-000JI04K1 aToMa KUCIOpO/a,
BXOMSIIIETO B COCTAB MOJICKYJIBI BOIbI, TO MOJICKYJIbI
BOJIbI, HAXOISIIECS B HEIIOCPEICTBEHHOM OJIM30CTH
C KaTUOHOM, 00pa3yIoT CBSI3b TOJIBKO C IPYTMMU MOJIC-
KyJ1lamu Bobl [9]. TTomoxuTeIbHbIA HOMI0C MOJIEKYJIbI
BOJIbI OPMEHTUPYETCSI 110 HAIIPaBJIEHUIO K aHUOHY, 1
IIO3TOMY PACITOJIOXEHHE OIDKANIIMX K aHUOHY MOJIe-
KyJI BOZIbI 3aBUCUT OT pa3Mepa aHMOHOB [9]. MoJtekyia
BOJIbI, TIPMCOEIVMHEHHAsI K aHMOHY, MOXET CBOOOTHO
BpAaIlIaThCSI BOKPYT CBOEH CBSI3W M O0OPa30BBLIBATH TPU
BOIOPOIHBIX CBSI3M C IPYTUMM MOJIEKyJIaMH Bomsl [ 10,
11]. TTon BistHUEM HEOOJIBIINX OTHO3APSIHBIX 1 MHO-
ro3apsiIHBIX MOHOB 0O0pa3yeTcsi pacTBOpP C OOMbIIEiH
BSI3KOCTBIO, YeM BSI3KOCTh CaMOM BOABL. DTO SIBIASIETCS
pe3yabTaTOM YBEJIMUEHUS ITPOTSDKEHHOCTH 001acTei
YIIOPSIAOYEHHOM CTPYKTYPHI MOJICKYJI BOIBI BOKPYT
WOHOB.

CornmacHo ®panky u Beny [12], Mexmy nByms
WOHAMM pacIiojaraeTcsl IpoMeXyTodHast o00J1acTh C
HEYMOpsIIOUeHHBIMU MOJIEKYJIaMU  PAacCTBOPUTEJIS.
PesymbraToM B3auMOmecTBHAS MOJIEKYJT pa3HbIX 00JIa-
cTeit sBisieTcst TOT (hakT, YTO MOHBI MOTYT KaK pa3py-
1IaTh OPTaHU3aLINIO MOJIEKYJT BOIIbI, TaK U CITOCOOCTBO-
BaTh e¢ YKPEIUIeHNI0. MOJIEKyIIbI BOIBI, OKpPYKaIOIITe
pPacTBOPEHHBIII MOH, MOTYT OKa3aThCsl O0JjIee TTOABUXK-
HBIMU, YeM B YMCTOI Boae. VIMEHHO 3TUM SIBJIEHUEM
OOBSICHSIETCS TTIOBBIIIICHUE SHTPOITNH U YMEHBIIICHHE
BSI3KOCTH BOIHBIX PAcTBOPOB HEKOTOPBIX COJIeil 1O

XUMUSA BBICOKHX DHEPTUM

OTHOIIEHUIO K YKWCTOW BONE TIPU TEX XK€ YCIOBUSIX.
OTOT 3¢h(deKT Moaydynsl Ha3BaHWE OTPUILIATEIbHOM
ruapaTaunu [13] 1 oObsICHsIETCS HapylIEeHUEM CTPYK-
TYpbl PACTBOPUTEJS TION BJAWSIHUEM OOJBIIMX MOHOB
[14]. HampsokeHHOCTD 271eKTPUYECKOTO T10JIsT Y TPaHUI]
KPYIHBIX MOHOB OTHOCUTEILHO HEBEINKA, MO3TOMY
UX MOJSIPU3YIOLIEE, NEKTPOCTPUKIIMOHHOE U CHU-
>Kalollee TOIBUKHOCTb MOJIEKYJ BOJIbI BIUSTHUE, CY-
IIECTBEHHO JIUIIb B TEPBOM CJ0€ BOKPYT HMOHOB.
Ynopsno4uBaloTCs TOJIBKO T€ MOJIEKYJbl BOJbI, KO-
TOpbIE PaACIIOJOXEHBI B CI0€, MPUJIErarmlleM K I0-
BEPXHOCTU MOHOB, @ BHE 3TOTO CJIOSI UMEET MECTO
CUJIBHBII pa3pyllaoniuii CTpyKTypy 3D deKT, ITOBbI-
IIAIOIUI MOABMXKHOCTh MOJIEKYJ BOABI (OTpMIIa-
TellbHas TuapaTtanus) [15—17].

Hcrionb3yss M3JIOXKEHHBIC IIPEACTaBICHUS IIpU
aHaJIN3e BSI3KOTO TeUEHUsI BOMHBIX PACTBOPOB U OT-
KJIOHEHUSI BSI3KOCTU CHCTEMBI OT BSI3KOCTM CaMOii
BOJbI, MOXHO CYIUTb O CTPYKTYPHBIX M3MEHEHUSIX
BOJIHOM CHCTEMBI MIPU BBEIECHUU PACTBOPUMBIX CO-
Jieii ¥, B YaCTHOCTH, XJIOpHIA HATPUS.

Bsi3kocTh BoqHOTO pacTBopa U3MEHSIETCS B 3aBUCU-
MOCTHU OT CBOICTB MOHOB. A €CJIM B CUCTEME MPUCYT-
CTBYIOT U KaTHOHbBI, U aHUOHBI, TO I(PGDEKT BO3IEii-
CTBUSI Ha BS3KOCTb cymMMMpyeTcs. B pa30aBiieHHbIX
pacTBOpax BSI3KOCTbh MPUOIU3UTEILHO JUHEHHO 3a-
BUCUT OT KOHLIEHTPAlIMU, HO B OY€Hb Pa30aBIEHHBIX
pacTBopax IMosIBISIETCS OTKJIOHEHUE OT JIMHEMHOCTU
[18]. DTO mokasbiBaeT, 4yTo MposiBisieTcs 3PdeKT,
KOTODbIii BCeraa MpuBOJAUT K MOBBIIIEHUIO BSI3KOCTH.

B pesynbraTte u3ydyeHUs psiia paCTBOPOB 2JIEKTPO-
JmToB JIxxoHc u Jloyn [8] ycraHOBWIM, YTO P ITOCTO-
STHHOI TeMIieparype CIpaBeIIMBO SMIIMPUIECKOE CO-
OTHOILIEHUE MEXIY OTHOCHUTEJIBbHOM BSI3KOCTBHIO pac-
TBOPA M, ¥ KOHIIEHTpalueit anexrposnura C:

Nom = =1+ AJC + BC, (1)
0

TIe N — BA3KOCTh PacTBOpa JIEKTPOIIUTA, T, — BSI3-
KOCTh YMCTOTO pacTBOpPA MPHU TOM XKe TeMIlepaType, A
1 B — KOHCTaHTHI 1151 TAHHOTO PacTBOpa, He 3aBUCS -
e ot KoHueHTpauuu. KoHctaHTa A Bcerma moJjo-
KUTEJbHA U CBSI3aHA C 3JIEKTPOCTATUUECKUM B3aM-
MOJEHCTBMEM PACTBOPEHHBIX MOHOB MEXKIY COOOIA,
KOHcTaHTa B MoOXeT OBbITh KaK ITOJIOXKUTEILHOMM,
TakK U OTPULIATEJIBHOM B 3aBUCUMOCTU OT CBOICTB
pPacTBOPEHHOTO BEIIIECTBA U pACTBOPUTEJISl. DTOT ITa-
paMeTp ompencseT B3auMOASCTBUE paCTBOPESHHBIX
MOHOB ¢ Bomoii. TemmepaTypHblii Ko3(pUILIMEHT
napamMeTpa B B OOJIBIIMHCTBE CIydyaeB MOJIOXKMUTEIb-
Hblii [19]. Tak mist BogHOro pactBopa ¢ moHamu Na*
u CI~ ipu 25°C 1o gaHHbIM [8] BeaimunHa B cocraB-
sstet 0.0793 1/moub. TeopeTndeckue pacyeThl ITOKa-
3BIBAIOT, YTO 3Ha4YcHUS KoadduuumeHnTa B misa kaTu-
oHoB Na* ¢ yBeJIMueHrEM TEMITEPATYPBI OCTAIOTCA He-
M3MEHHBIMU U MOJIOKUTEJIBHBIMU, a i1 aHnoHOB Cl™
YBEJIMYUBAIOTCSI, TIEPEXO/IsI U3 OTPULIATEILHOIO 3HaYe-
HUA B TonoxutenabHoe [8]. Eciam anexTponanT B pac-
Ne 1
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TBOpPE HAXOIUTCS B TIOJTHOCTBIO TUCCOITMMPOBAHHOM
COCTOSIHUM M MOXHO IIpeHeOpeub accouualmei
WOHOB, TO B3aUMOAECHCTBUE MEXIy MOHAMU U pac-
TBOPUTEJIEM TIPOSIBIISIETCS B BUIE IBYX ITPOIIECCOB:
COJIbBATAllMM MOHOB M BO3IEUCTBUS MOHOB Ha CTPYK-
Typy *Xkuakoctu. [Ipu conbBaTaiuu Bo3pacrtaeT 3¢h-
(heKTUBHBIN pa3Mep MOHOB, YTO MPUBOIMUT K POCTY
BiI3KocTH. CTemneHb CcoJbBaTallid 3aBUCUT  OT
CBOICTB MOHOB: UX 3apsiJia U BeJIMYUHbBI. YeM OoJibiiie
3apsil MOHA WM MEHBIIIe eT0 pagnyc, TeM BBIIIE CTe-
MeHb cojibBaTaliii. OpueHTallMOHHASI ITOJISIPU3aIIUs
MOJIEKYJ BOJbl B MPUCYTCTBUM MOHOB TMPUBOIUT K
YBEJIMYCHUIO BSI3KOCTH, HO SJIEKTPUIECKUE ITOJIST
MOHOB BBI3BIBAIOT JETOJIMMEPU3ALINIO MOJIEKY/T BOJbI,
YyTO TMOoHMXKaeT BI3KOcTh [20]. Koadduiment B 6yaer
TOJIOXKUTEJIBHBIM WJIM OTPULIATENIBHBIM B 3aBUCMMOCTH
OT TOTO, Kakoi u3 3¢p@deKToB cuiabHee. B ocHOBHOM
K03 duiimeHT B MeeT mosioxXuTeNbHbIN TeMepaTyp-
HBIA KO3(hOUIIMEHT, TTOCKOJIBKY C TTOBEBIIIICHUEM TeM-
repaTypbl pa3pylliaeTcsl YHopsaoYeHHas CTPYKTypa
BOIHOI CUCTEMBI U YCUJIMBAETCsl pa3pyliatoliiee neii-
CTBUE MOHOB Ha 3Ty CTPYKTypy. M3-3a gacTUyHOTO
pas3pylIeHus CTPYKTYPhI BOIBI BO3PACTAET YMUCITIO MO-
HOMEPHBIX MOJIeKYJl, KOTOpbIE Jierdye MpuCcOeanHs -
IOTCSI K MOHY, YeM MOJIEKYJIBI, BXOSIIIAE B aCCOIIMA-
Thl. OTO MPUBOJUT K YBEJIUUECHUIO pauyca TuapaTh-
POBaHHOIO MOHA U K YBEJIMYEHUIO BSI3KOCTH.

Takoe KayecTBEHHOE pacCMOTPEHUE B3aUMOIEH -
CTBUSI UOHOB C PAaCTBOPUTEJIEM ITO3BOJSIET OOBSIC-
HUTb pocT koaddunreHTa B ¢ poctoM Temnepartypsl.
PaspynieHue CTpyKTypbl pacTBOPUTENSI TIPUBOIUT K
0oJiee ObICTPOMY YMEHBIIIEHUIO BSI3KOCTU PaCTBOPH-
TeJisl, YeM BSI3KOCTU pacTBOpa, I1ie CTPYKTypa BOIbI
yXKe paspylieHa 1moj 1eiicTBeM MOHOB [8].

B pabotax [21, 22] onipeneieHO BIMSTHIAE O0ITyIeHUST
Ha CTPYKTYpY BOIHOI CHCTEMEBI 1 IOKa3aHO, YTO IIpU
OOJIyUeHUU JIa3¢PHBIM WCTOYHUKOM JJTMHOI BOJHBI
670 HM BOIBI ITIPOUCXOIUT YMEHbILIeHNE 3(PPEeKTUBHO-
ro BJIEKTPUUYECKOTO COMPOTUBICHUS U IU3JICKTpUYe-
CKOIT MPOHUIIAEMOCTH 3TOM Cpebl B IBA pa3a IjIsl TOKa
qactoToii 120 It Ilpu mpoxoXXnmeHMn ToKa YacTOTOM
1000 I'x B mpoliecce o0IydeHus cpeabl OTHOCUTEIbHAST
JIUSJIEKTpUUECKasl TIPOHUIIAEMOCTh YBEJIMYUBAETCS, a
TAHTEHC yIIa JURJIEKTPUYECKUX TTOTePh YMEHBIIIAeTCs.
DT pe3yabTaThl CBUIETEILCTBYIOT O CTPYKTYPHBIX 13-
MEHEHUSIX BOTHOM CUCTEMBI ITPU ACUCTBUU Ja3€PHO-
ro muanydeHus. CTpyKTypHble U3MEHEHUSI TOJIKHBI
IIPOMCXOAUTh U B BOMHBIX pacTBOpax XJopuaa Ha-
TpUSI IPU €ro OOIyYEeHUMN.

Lenb pa®OTHI YCTAHOBUTD XapaKTep BIMSIHUS J1a-
3€pHOTO OOJIy4eHUST HA CTPYKTYPHYIO OpraHU3aIiIo
TakKoi COCTAaBHOM CUCTEMbI, KaK BOOHBI PacTBOP
MOHOB XJIOpa U HATpUSl.

SKCITEPUMEHTAJIBHAA YACTb

HM3MepeHure BI3KOCTU BOOJHOTO pacTBOpa XJIopuaa
HaTpUsI IPOBOJIWJIM B TEPMOCTATE, KOTOPBIN TTOaIep-
XUMMUS BBICOKUX DHEPTUM
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KUBaJl 3aJaHHYIO TeMnepaTypy B npenenax = 0.1°C,
Ha OTrpagydpOBaHHOM IT0 OUIUCTULIATY, CTEKJISTH-
HOM KanmmuispHoM Buckosumerpe BIITXK-4 [23].
I1penensr nomycKaeMoif OTHOCUTEIBHOM ITOTPEITHO -
CTU BHCKO3MMETpa COCTaBIIsIIOT He 6ojiee 0.35%. 3a-
Mepbl Ipou3BOMWINCH He MeHee 10 pa3, moaydanu
cpemHee 3HauYeHUE. Bpems ncTedyeHusl XKUIKOCTU B
Karnuijisipe onpeaessiii ¢ UCIIOJb30BaHUEM 3aMe/l-
JIECHHOM CBhEeMKM UIsI IOCTMKEHMS HEOoOXOIMMO
TouHOoCTH. OOI11ast ITOTPELUTHOCTh U3MEPEHUI, BKIIIO-
yasi CUCTeMaTUYEeCKMEe M CTaTUCTUYECKMUE ITOTpell-
HOCTH, ObLJIa Ha ABa MOPsIAKA MEHbIIIE, YeM 3HAYCHUSI
U3MEPSIEMBIX TTapaMeTPOB. DJIEKTPOMArHUTHOE BO3-
JIleificTBHE HA PacTBOP XJIOpUIa HATPUSI IPOBOIUIOCH
reJINii-HEOHOBBIM JIa3€POM UTMHOM BOJIHEI 632.8 HM,
MoImIHOCThIO 3 MBT. O0yyeHune McciieyeMoro pac-
TBOpPa OCYIIECTBJISIIOCHh HETTOCPENCTBEHHO B BUCKO-
3UMETpEe B TeUeHME 5 MUH 10 NPOBEICHUS U3MEpe-
HUSI 1 B T€UYEHUE BCEr0 BPEMEHM IIPOBEICHUS W3-
MEpEHMUSI.

PE3VJIBTATHI 1 ObCYXIEHUWE

Ha puc. 1 nokazaHa KOHIIeHTpallMOHHAs 3aBUCH -
MOCTb KUHEMATUYECKOI BSIZKOCTA BOOTHOIO PACcTBO-
pa xaopuna Hatpud 1ipu 20°C go (kpuBas 1) 1 nociie
JlazepHOTO o0yyeHus (kpuBas 2). U3 mpuBeaeHHOI
3aBUCUMOCTH CJIEAYET, YTO TP KOMHATHOI TeMIIe-
paType o0JiydyeHrue BOAHOIO pacTBoOpa XJopMaa Ha-
TpUsl KOHIEHTpalueili MeHee 3 MOJb/KI BOIbI HE
BJIMSIET Ha BSI3KOCTh CUCTEMBI, a, CJIeIOBATEIbHO, U
Ha CTPYKTYpy Bceii BOTHO-COJIeBO cucTteMbl. Ho ¢
MOBBIIIIEHMEM KOHIIEHTpallMX pacTBOpa XapakTep
TaKMX 3aBUCUMOCTEM O0IydeHHBIX M HEOOIyIEHHBIX
obpasioB MeHsieTcsd. Ha puc. 2 mpencraBiaeHbI 3aBU-
CUMOCTH DHEPIrUil aKTUBALIMU BSI3KOIO TEYCHUSI HE-
00JIy4EeHHOTO BOTHOTO pacTBopa xjiopuaa HaTpus (1)
U 3TOro pacTtBopa mocie obnydenus (2). Has KoH-
LICHTPpAlIMX BOMHOTO pacTBOpa COJIM MeHee 2 MOJIb/KT
BOIbI DHEPIUs aKTUBAIIUX BSI3KOTO TEUEHUS JJIsI He-
00JTydeHHOTO pacTBOpa MEHbIIIE, YeM JIJisl OOJTydeH-
HOTO, a mpH 00Jiee BBICOKOM KOHIEHTPALUM CUTYa-
s u3MeHsiercss. CiienyeT Takke OTMETUTh Pa3HbIA
XapakTep TpeacTaBIeHHBIX 3aBUCUMOCTEI Ha puc. 2
IUIs1 OOJIydeHHBIX W HeoOJydeHHBIX o0pasuoB. M3
9TUX PEe3yJbTAaTOB CJIEOYET, YTO JIa3epHOE BO3IEii-
CTBUE MEHSIET CTPYKTYpPY CUCTEMbI KATUOHOB U aHU-
OHOB XJIOpUAa HATpUs, paclpelcIeHHBIX B BOTHOM
cpene. B 1ie1sx olieHKY BIUSTHMS JIa3€pHOTO 00Iy4e-
HUSI Ha TUIMBI CTPYKTYPHOTO COCTOSIHUSI B PAcCTBOpE
XJIOpHIa HATPUS OIIpeIe/ICHBl TeMIIepaTypHBIE 3aBU -
CUMOCTH ITapamMeTpoB ypaBHeHus [IxxoHca—/Joyna: A
u B 111 HeoOJlydeHHOTro U 00JIy4eHHOTIO 00pa3IioB,
IIOCKOJIBKY MapaMeTp B yunTeiBaeT B3aumoeiicTBue
MOHOB C MOJIEKYJIaMH BOJIbI, a MapaMeTp A CBSI3aH C
BJIEKTPOCTATUYSCKUM B3aMOICHCTBUEM PACTBOPEH-
HBIX MIOHOB MexXmy coboit. Mccienyst TemriepaTypHbIe
3aBUCHUMOCTH 3THX ITapaMeTPOB IS O0IyIEeHHBIX 1 He-
OOJIydeHHBIX COJIEBBIX PACTBOPOB, MOXHO 3aKJIIOUUTH
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v X 10_4, M2/C
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Puc. 1. KoHueHTpamoHHast 3aBUCUMOCTh KUHEMaTude-
CKOI BSI3KOCTH BOIHOTO pacTBOpa XJIOPUIIA HATPUS TIPU
20°C. I — HeoOJIy4YeHHBII pacTBOp; 2 — pacTBOp IOcje
J1a3€pHOr0 OOJIy4eHUSI.

Ha Kakoi (paKToOp COCTOSTHMSI MOHOB B BOJIHOI cpene
B HanOOJblIEH CTEIEHU BO3JIEUCTBYET JIa3epHOE U3-
JIydeHHEe B Ipollecce N3MEHEHUS TeMIepaTypHhL.

Ha puc. 3 moka3zaHa reMriepaTypHasi 3aBUCUMOCTb
ornpeneaeHHoro KoadduiimeHta B B ypapHeHnuu (1)
1711 HeoOJrydeHHOTO (puc. 3a) 1 001ydyeHHOro (puc. 30)
pPacTBOPOB. XapaKTep 3aBUCUMOCTH IS OO0JTy4YeHHOTO
U HeoOJIydeHHOTo 00pa3lioB KapaAUHAJILHO pa3jinya-
1oTcsl. I3 mpeacTaBieHHbIX 3aBUCUMOCTEU ClieayerT,
YTO C YBEJIMYEHHMEM TeMIEPATYPbl IPOUCXOUT yBE-
JINYeHre BJIWSHUS OOJydeHMsI Ha B3aUMOIEICTBUE
MOJIEKYJT BOJIbI C MOHAMMU, CKOPEE BCETO, B pe3yJibTaTe
U3MEHEHUS CTPYKTYPHOU OpraHu3alnuy MOJeKyJ1 BO-
IIbI TIOM JeicTBrEeM o0yyeHus. TemneparypHbIii KO-
adduLMeHT, onpeneasouil SHePTU0 aKTUBAIIUU
M3MeHEeHUsT napaMeTpa B, s HeoOJydyeHHOTro 006-
pasua (|B|y) cocraBnsier 23.5 kJI3k/MoJb, a 115t 00Ty~
YeHHBIX 00pa3IoB aHATOTUYHBINA TapameTp (|B|,g, )
cocraBisgeT 262.7 kJIxx/Molb. JlazepHoe oOJydeHUue
yBeJIMYMBAeT SHEPruio akTUBaLMU napamerpa B Ha
MOPSIIOK BETUYUHBI.

O1lleHUTh BIMSHHUE OOJYYSHUS Ha B3aMMOACH-
CTBHE€ MOHOB B BOIHOM CpeJie MOXKHO IO TeMITepaTyp-
HOI1 3aBUCUMOCTU Koa(punmenTta A ypaBHeHus (1)
(puc. 4). Puc. 4 neMmoHCTpUpPYET TOT (haKT, YTO B HAM-
OoJblIeil cTeneHu OOJydeHUuEe BJIMSET Ha B3auWMO-
JIeificTBIE KATUOHOB U AaHUOHOB B BOAHOM PacTBOpE
npu TeMiieparype Bbile 25°C. XoTs 3HayeHue napa-
MeTpa A o0JIydeHHOTO pacTBopa B 4 pa3a IpeBbIllIaeT
3HAaYeHWE 3TOro IapaMeTpa B HEOOIy4eHHOM pac-
TBOpe 11pu Temnepatype 40°C, HO NOPSI0K BEJIUYUH
OoCTaeTcsl ONMHAKOBBIM, YTO He HaOaomaeTcs st
TeMIIEpaTypHOil 3aBUCUMOCTH TapamMeTpa B s Tex
ke pactBopoB. KoadduiimeHT A cTabmuanu3upyercs ¢
MOBBIIIIECHUEM TeMIlepaTypbl, JOCTUTash 3HAYEHUS
4.5 (xr Boabl/MOJIb) /2.

3 ITIOJIYYE€HHbBIX aHAJIMTUYCCKUX Hpe,Z[CTaBJ'ICHI/Iﬁ
MOHO 3aKJIIO4YUTb, 4YTO JIa3€CPHOC BO3IEHCTBUE B
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12000
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Puc. 2. KoHlleHTpallMoHHas 3aBUCMMOCTb SHEPIUU aK-
TUBALIMU BSI3KOTO TEUEHMsSI BOIHOTO pacTBoOpa XJopuaa
Hatpusi. / — PacTBop no o6iydueHust; 2 — pacTBOp Iociie
0o0JIy4yeHUsI.

OOJIbLIIEH CTeTIeH! BIIMsIeT Ha B3aUMOACICTBUE MOHOB C
MOJIEKyJaMH1 BOAbI, Y€M Ha B3aUMOAEHCTBUE MOHOB
MEXIy CO00ii, YTO OOBSICHSIETCSI HAIUIMEM COJIbBAT-
HOI1 00010uKH. B3anMoneiicTBrie MOHOB B TaKOM CU-
CTeME MPOUCXOAUT YEPE3 BOIHYIO Cpely, KOTopas B
3HAYUTEIbHOI CTENEHU U3MEHSIETCS MO IEMCTBUEM
J1a3€pHOTr0 U3JIy4YEeHMUSI.

|BJy, KT BOMIbI/MOJIb (a)
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Puc. 3. TemneparypHasi 3aBUCUMOCTb KoadduineHra B
ypaBHeHus (1): (a) HeoOmydeHHBII pacTBOp; (0) 00Iy-
YEHHBII pacTBOP.
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A, (xr Bozbl/MOIB) /2
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Puc. 4. TemnieparypHasi 3aBUCUMOCTb KO3 duiuueHta A
ypaBHeHUs (1) HEOOIYIeHHOTO BOIHOTO pacTBOpa XJIO-
puna Hatpus (/) 1 06rydeHHOTO pactBopa (2).

3AKJIIOYEHHME

ITokazaHo, 4yTO 0GJy4YeHHE BOTHOIO pacTBoOpa
XJIOpUIA HATPUS TMTPUBOIUT K U3BMEHEHUIO BSI3KOCTHU
pacTBOpa, M3MEHsIET KOHIICHTPAIIMOHHYIO 3aBHUCH-
MOCTb BSI3KOCTH 3TOIl CHCTEMBbI, a TaKXke 3HEpruio
aKTUBaIlM BSI3KOTO TeYeHUs pactBopa. IIpm KoH-
LEHTpALUSIX J0 2.5 MOJIb/KT BOAbI BO3IEICBHE Jla3ep-
HOTo OOJIydeHUsl TIPUBOAUT K YMEHBIIIEHUIO BSI3KO-
CTH pacTBOpa, a Mpu 60JIee BEICOKUX KOHIIEHTPAIIUSIX
— K YBEJIMYCHMIO 3TOTO TapaMeTpa, YTO CBUIETEb-
CTBYET 00 UBMEHEHUHU CTEIIEHU TUApaTallui HOHOB B
Mpollecce J1Ta3epHOTO BO3IEHCTBUSI. Momysib KO3dh-
dunmenTa B popmynsr [IxxoHnca—oyna ajist HeoOTy-
YEHHOTO pacTBOpa YMEHBIIIAETCSl C POCTOM TeMIepa-
TYpBI, OCTaBasICh OTPUIIATCIIBHBIM, M TeMITepaTyp-
HBIIT KO3(pDUIIMEHT 3TOro mpoliecca COCTAaBISIET
23.5 kxx/moinb. J11st 06ydeHHBIX 00pa31ioB MOAY/Ib
mapamMeTpa B pacTeT ¢ yBenrmueHMEeM TeMIIepaTyphl,
TeMIIepaTYPHBIN KO3MPUIIMEHT 3TOTO IIpoIiecca Co-
crapisieT 262.7 xxx/Moib. KoadduiumeHT A yBeau-
YUBAeTCSI U CTAaOMIN3UPYETCS C TTOBBIIEHUEM TeM-
nepaTypsl 1T 00JTyIEeHHBIX 00pa31IoB, €ro 3HaUYeHUE
NMPEBLIIIACT BEJIMYMHY aHAaJIOTUMYHOTO ITapaMeETpa IJis
HEeOOJIydeHHBIX paCTBOPOB MaKCUMyM B 4 pasa, IIo-
crurag 3HadeHus 4.5 (Xr Bombl/Moib) /2. TlonyueH-
HBIC pe3yJIbTaThl YKa3bIBAIOT Ha TOT (DaKT, YTO Jla3ep-
HO€ BO3JECHCTBUE MPUBOIUT K PE3KOMY yMEHbIIE-
HUIO B3aUMOJIEICTBUS MOJIEKYJI BOIBLI C MOHAMH COJIN
1 K CTaOMJIM3allM MEXXWUOHHBIX B3aMMOIEHCTBUIMN C
TTOBBIIIIEHUEM TEMIIEPATYPHI.
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