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Biausinne TeMnepaTrypbl HAa HEOOMEHHYIO COPOLMIO APOMATHYECKUX
AMHUHOKHCJIOT AHHOHO0OMEeHHNKOM AB-17-8

CaeTi1aHa AJlIeKCaHIPOBHA JIncunpina®™,
Oxkcana HuxosaeBna Xoxiosa, Baaagnmup IOpsesuu Xoxi10s
BopoHeKcKuil rocy1apCTBeHHbIN yHUBEpCUTET, Bopouesk, Poccus, lisitsyna 2000@mail.ru®

AHHoTanus. VccnemoBanocs paBHOBECHE B CHCTEMaxX apoMaThieckas aMHHOKHUCIoTa (TpunrtodaH, GpeHnt-
aJIaHWH, TUPO3HH U TUCTUINH) — aHHOHOoOOMeHHUK AB-17-8 (Cl7) mpu paznuuHbix Temneparypax. Temmepa-
TYPHBIN HHTEepBaNI cocTaBisut 277-343 K 1uis1 BRIIBICHNUS BIUSHIS KaK OBBIIIICHHOM, TaK U TOHIKEHHON TEM-
mepaTypsl Ha COpOIMOHHOE paBHOBecHe. M30TepMbl copbunu nomydens! pu 277, 293 u 343 K. Tepmonuna-
MHYECKOE OITMCaHNe COPOIMOHHBIX CUCTEM ITPOBOIMIIOCH C FICTIONB30BAHUEM IT0IX0/1a, OCHOBAHHOTO Ha Ipe-
CTaBJICHUH O CTEXWOMETPHYHOCTH Tporecca copOruu. Paccumransl wHTETpanpHble U nu(depeHaIsHbIe
SHEPreTUIeCcKre XapaKTePUCTHKH, KOMIICHCAIMOHHBINA 3(D()EKT MEXAy SHTAIBIMHHOW M SHTPOMHUHHOMN co-
CTaBIISAIONIMMU IS PACCMATPUBAEMBIX COPOLIMOHHBIX CHUCcTeM. V3MeHeHHE TeMIIepaTyphl IPUBOIUT K H3MCHE-
HUIO (PU3UKO-XUMHYECKHIX CBOMCTB HCCIIEyeMBIX copOaToB u copOeHTa. B nuanasone temmeparyp 277-243
K conepxanue pacrBopurens B (aze copOeHTa NPAaKTHYECKU HE U3MEHSIETCs. DKCIEPHUMEHTAIBHO YCTaHOB-
JIEHO HU3KOE cojepkaHue pacTBoputens npu Temnepatype 333 K u yBenuuenue ero konudectsa mpu 343 K.
Y4UTBIBAJIOCH, YTO P PA3INYHBIX TEMIIEPATYPaX MPOUCXOANUT U3MEHEHNE KOHCTaHT MOHM3aIMU (DYHKIHO-
HaJIBHBIX TPYII M 00JacTell CYIIeCTBOBaHUS HOHHBIX ()OPM aMHUHOKHCJIOT, HO M3MEHEHHsI MeXaHU3Ma copo-
[UH HE TIPOUCXOINT, IIOCKOIBKY HE MMPOUCXOIUT MIEPe3apsAKH aMIHOKHUCIIOT.

YcraHOBIIEHO, UTO UTA TpuliTopaHa U (eHMIaTaHnHA IPOLIECC SIBIETCS SK30TepMUdecKuM. C MOBBIIICHAEM
TeMIepaTyphl MPOUCXOIUT CHIDKCHUE KOJIHIECTBA COPOMPOBAHHOTO BEIIECTBA. DHEPTHS MOTIIOIICHNS HeBeE-
JIMKA 3a CYeT BBIPAYKEHHOTO KOMIICHCAITMOHHOTO () ()eKTa IJHTANBIUIHHOTO U YHTPOMTUIHOTO (HaKTOPOB, IHd-
(depenmanpHas sHeprus [ mO0ca MpakTHYEeCKH HE 3aBICHT OT TEMITEPATyPHI 32 CUET CTAOMITH3UPYIOIETO IeH-
CTBUS THAPOQPOOHEIX cHII B (pa3e copOeHTa. i1 ManopacTBOPUMON aMHHOKHUCIIOTH THPO3WHA TP MOBHIIIIE-
HUH Temrepatypsl ot 277 no 293 K HabmoaeTcss He3HAUUTENbHOE YBETIHMUYCHHE COPOIHH, a IPU JalbHeimemM
MOBBIIIIEHUH — TIAJICHHE JI0 CIEIOBBIX KomdecTB. B nHTepBane temmneparyp 277-293 K npouecc coporum xa-
paktepusyercst GOpMHUPOBaHUEM MEPECHIILIEHHOTO pacTBopa B (haze copOeHTa U SBIISETCS SHAOTEPMUUECKUM.
Copb6unu runpouUIbHOTO THCTHANHA YBETHYNBACTCS IIPH HOBBIIICHUH TEMIIEPATYPHI, YT0 KOPPETHPYET C CO-
Jiep>KaHUuEM pacTBOpuUTEN B (hase copOeHTa, B TOM uncie ¢ Hu3kuM conepkanuem npu 333 K. Tlporecc cop6-
[UH TECTUIMHA SBISICTCS YHIOTEPMHICCKIM, XapaKTEPU3YETCs CHIILHOHN 3aBUCUMOCTBIO TU( (epeHIINATEHON
sHepruu ['mb0ca OT TeMIeparyphl H OTCYTCTBUEM KOMIICHCAIMOHHOTO () (eKTa MKy IHTANBIUITHON U SH-
TPONUIHOMN COCTABISIOIIUMH.

KuoueBble cjioBa: HCOOMEHHAs cOpPOIMs, TEMIIEPATYPa, APOMATHIECKUE aMUHOKHUCIIOTHI, TU(HepeHITHATb-
Has sHeprus ['no0ca, SHTaIBIUS, SHTPOITHS.
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Abstract. The equilibrium in thearomatic amino acid (tryptophan, phenylalanine, tyrosine and histidine) —
anion exchanger AV-17-8 (CI") systems at different temperatures was investigated In order to identify the
influence of both increased and decreased temperatures on the sorption equilibrium the temperature range was
277-343 K was studied. Sorption isotherms were obtained at 277, 293, and 343 K. The thermodynamic de-
scription of sorption systems was carried out using an approach based on the idea that the sorption process is
stoichiometric. The integral and differential energy characteristics and the compensation effect between the
enthalpy and entropy components for the studied sorption systems were calculated.

A change in temperature led to a change in the physicochemical properties of the studied sorbates and sorbent.
In the temperature range 277-243 K, the solvent content in the sorbent phase remained unchanged. A low
solvent content at a temperature of 333 K and an increase in its amount at 343 K were experimentally estab-
lished. It should be considered that at different temperatures the ionization constants of functional groups and
the regions of existence of ionic forms of amino acids change, but the sorption mechanism does not change,
since the recharging of amino acids did not occur.

It was established that the process is exothermic for tryptophan and phenylalanine. With increasing tempera-
ture, the amount of sorbed substance decreased. The absorption energy was low due to the significant compen-
satory effect of enthalpy and entropy factors, the differential Gibbs energy was practically independent of
temperature due to the stabilizing effect of hydrophobic forces in the sorbent phase. For the poorly soluble
amino acid tyrosine, when the temperature increased from 277 to 293 K, a slight increase in sorption was
observed, and with a further increase, a decrease to trace amounts was revealed. In the temperature range of
277-293 K, the sorption process was characterized by the formation of a supersaturated solution in the sorbent
phase and was endothermic. The sorption of hydrophilic histidine increased with increasing temperature, which
correlates with the solvent content in the sorbent phase, including low content at 333 K. The process of histidine
sorption is endothermic, characterized by a strong dependence of the differential Gibbs energy on temperature
and the absence of a compensation effect between the enthalpic and entropic components.

Keywords: non-exchange sorption, temperature, aromatic amino acids, differential Gibbs energy, enthalpy, entropy.
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TBOpPE KOHTPOJHUPOBAIU CIEKTPOPOTOMET-
pUYECKH TIPH JIJIMHE BOIHBI 211 HM 11 ru-
ctuauHa, 257 HM s heHunananuHa, 275
HM JUIsl TUPO3WHA W 279 HM [JId TpUOTO-

BBenenue

Temnepatypa sBIE€TCS OJHUM U3 CaMbIX
Ba)XHBIX (PaKTOPOB, ACHCTBYIOIINX Ha cOpO-

[IMOHHOE paBHOBECHE. 3HAHUE PE3yJIbTaTOB
ATOTO BO3AEHCTBUS MO3BOJISET HANTH SHEP-
TFeTUYECKHUE XapaKTepUCTUKU copOLunH, OIl-
TUMAaJIbHBIC YCIIOBUS Pa3/ICJICHHS BEIIECTB U
OpraHu30BaTh O€3peareHTHOE JBYyXTEMIIe-
patrypHoe paszaenenue. I[loaromy uccieno-
BaHUeE JIEHCTBUS TeMIIepaTyphl Ha MOTJIONIe-
HUE BEIIECTB COPOCHTAMH Pa3IUYHON TpHU-
POIBI SIBISETCS aKTYAJIbHOM 3a/1auyeii XUMHUH
COpOIMOHHBIX TpolieccoB. Llenpio paboThI
ABJISJIOCH MCCTIEIOBAaHUE BIUSHUS TeMIIepa-
Typbl HA HEOOMEHHYIO COpOLMIO apOMaTH-
YECKUX aMHUHOKHCIIOT Tpunrtodana, heHus-
aJIaHWHA, THPO3WHA ¥ THCTUIMHA aHUOHOO00-
menHukoMm AB-17-8 B Cl-dopwme.

JKCNepUMEHTAIbHASA YaCTh

CopOuurio mTpoBOAMIU B CTaTHYECKUX
YCIIOBUAX MCTOAOM IICPCMCHHBIX KOHIICH-
tpauuii. Conepkanrue aMUHOKHUCIIOT B pac-

¢ana. ComepxaHue HBUTTEPIUTOB B (aze
copOeHTa HaXOAMJIM KaK Pa3HOCTh KOHIIEH-
Tpauuii B pacTBOpE 10 M IOC]e COpOLUH C
y4eToM 00beMa U MacChl KOHTAKTHUPYIOIINX
das.

Hccnenyemble aMUHOKHUCIIOTHI SIBIISIFOTCS
MOHOaMHHOMOHOKapOOHOBBIMH, HUMEI0-
IIUMHU apOMaTHYeCKUil 00KOBOM paaukai. B
BOJHOM pacTBOpE, 3a UCKIIOYEHUEM T'MCTH-
NHA, aMUHOKHCIIOTHI HAXOIATCS B BUJIE OU-
IIOJIAPHOTO MOHA, YTO B COBOKYITHOCTH C HUC-
nob3oBanueM coseBoit Cl-hpopmbr aHnOHO-
0OMEHHHKa 00YCJIOBIMBAET MPOTEKAHUE He-
0OMEHHOM copOIHH.

TemneparypHblii HHTEpBal COCTaBIIAI
277-343 K 114 BBIABICHUS BIUSHUS KaK I10-
BBILIICHHOM, TaK U IOHWKCHHOW TeMIlepa-
Typbl Ha copOIMOHHOEe paBHOBecue. Jliis
TEPMOJMHAMHYECKOIO OIMCAHUSI MOTYUYEHBI
n3otepMbl coporuu ripu 277, 293 u 343 K.
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Fig. 1. Solvent content in the AV-17-8
anion exchanger at different temperatures

Oo0cy:xnenne pe3yJibTaTOB

AMHMHOKHUCIIOTHI TIPY HEOOMEHHOM COpo-
IIUH 3aKPEIUISIOTCS B COPOEHTE MpenMyIie-
CTBEHHO 3a cueT 00pa30BaHUs BOAOPOIHBIX
CBSI3eH MEXAy TUAPATHBIMH 000JI0UYKaMHU
IPOTUBOMOHA aHHOHOOOMEHHUKA U TUIPAT-
HBIMH  000JIOYKaMH  (PYHKIHMOHAJIBHBIX
TPy aMUHOKHUCIIOTHL, a TAK)KE 32 CYET UOH-
JIATIOJIbHBIX B3aUMOJEHUCTBUU MEXIY IpPO-
TUBOMOHAMHU COPOEHTa U aMUHOKHCIIOTOH, U
ruipo(pOOHBIX B3aUMOJICHCTBHI paUKaioB
¢ maTpuiieit copoenTa [1, 2].

Temneparypa AEUCTBYET Ha BCEX y4dacT-
HUKOB COpOIIMOHHOM CHUCTEMBI U B3aHMO-
JEUCTBUSI MEXKJYy HHMMH, a, B MEPBYIO OdYe-
peab, Ha COCTOSIHHE pacTBOpPUTENS. AHHUO-
HuT AB-17-8 sBsieTcs rejieBeIM, T.€. BOJA B
¢daze copOeHTa BXOJUT B COCTaB THAPATHBIX
000J104eK (HYHKIIMOHATBHBIX TPYII U MPO-
TUBOMOHOB, JJOCTATOYHO CHJIBHO yIEp KUBa-
€TCsl HOH-AUTNOJIbHBIMU B3aUMOJICHCTBUSIMH,
U CUHTAETCs, YTO «CBOOOIHOID) BOIBI B COP-
OcHTe TpakTHYecKu HeT [3]. DTO MPUBOIUT
K TOMY, YTO KaK Py MOBBIIIEHNH, TaK U IPU
MOHUKEHUU  TEMIIEpaTypbl  KOJUYECTBO
BOJIBI B COPOEHTE OCTAETCS MPAKTUUECKH 110~
cTosiHHBIM (puc.1). 3MeHenne koHdurypa-
MU TOJUMEPHBIX IIenei copOeHTa ¢ u3me-
HEHUEM TEMIIEpaTypbl HE3HAYUTEIBHO, I0-
CKOJIbKY OHHU JOCTaTOYHO CHJIBHO CIIMTHI
TUBUHUIOEH3010M. He3HauuTEeNbHBIN poCT
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Puc. 2. ConeprxaHre aMHUHOKHCIIOT B COP-
OeHTe IpH Pa3IYHON TeMIeparype npu
C,=0.02 monn/am? (0.0015 mons/mm?

IUIs1 THPO3HHA)
Fig. 2. Content of amino acids in the sorbent
at different temperatures at Ck=0.02 mol/dm?
(0.0015 mol/dm? for tyrosine)

COJIEp>KaHUsl PACTBOPUTENSI, CBS3aHHBIA C
atuM (paktopoMm, HabmromaeTcs pu 343 K.
[ToHmkeHHOE CcojiepKaHUE PACTBOPUTENS B
(aze copbenta ooHapyxkeno mpu 333 K. Otu
JAaHHBIE BOCIPOU3BOJISATCS W COBIATAIOT C
JIUTEepaTypHbIMU [4].

Bnusinue Ttemreparypsl Ha COCTOSHUE
AMUHOKHCIIOT 3aK/II04aeTcs B H3MEHEHUU
KOHCTaHT WOHU3alIUU (YyHKIHOHAIBHBIX
rpymi. [Ipu 3Tom m3mensiercss oomacte pH
CYIIIECTBOBAHMSI MOHHBIX ()OPM, B YaCTHO-
CTH, IIBUTTEPUOHOB, HO MEXaHU3M COPOIUN
OCTaeTCsi TMPEKHUM, I[IOCKOIBKY Iepe3a-
PAIKYA aMHUHOKHCIIOT HE MPOUCXOAMT [S].

Copb6uus Tpunrodana, peHuIanaHNHA U
TUCTUJIMHA TPH KOHIEHTpPAlUU pacTBopa
0.02 wmomw/aM® um  TMpo3uHa  TIpH
0.0015 Mons/aM® TIpH pa3THYHBIX TEMIIEpa-
Typax TpelcTaBieHa Ha pucyHke 2. Jlus
ruApoHOOHBIX aMUHOKHCIIOT TOTJIOIMICHUE
MajaeT C MOBHIIICHUEM TEeMIIePaTypPhI, a IS
rUApOoQUILHOTO TUCTUMHA pacTeT. JTa 3a-
BHUCHMOCTh KOPPETUPYET C COJIep:KaHuEeM
BobI B (hase copOenta. OmHAKO, IS Kax-
IO aMHHOKHCIIOTEI UMEIOTCSI CBOU OCOOEH-
HOCTH. DTO 1erecoo0pa3HO paccMaTpUBaTh
COBMECTHO C aHAJIM30M H3MEHEHUS TEPMO-
OUHAMHYECKUX XapaKTepUCTHK copOuuu
MIPH Pa3IIMYHBIX TEMIIEpaTypax.

TepMmoanHaMHUeCKOE OIMUCAaHUE pac-
CMaTPUBAEMBIX CHCTEM MPOBOIUIIOCH C IPH-
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MEHEHHEM I10]IX0/Ia, OCHOBAHHOT'O Ha TPe/I-
CTaBJICHUAX O CTCXI/IOMeTpI/I‘IHOCTI/I HpO-
1ecca copOoIuu, 1 MOAPOOHO OMMCAHHOTO B
pabotax [6, 7]. [Iporecc copOuuu BemecTsa
A TpeACTaBIAIOT KaK

PA+R > R-Ap, (1)
COPOLIMOHHBIME LEHTpaMUd R SIBJIAIOTCA
(GyHKIMOHAIBHBIE — TPYNIBI € IPOTH-

BOMOHAMH, KO3(PPHUIIUEHT CTEXUOMETPHUH [
B paccMaTpHUBAaEMBIX CHUCTEMax PaBEH €Iu-
Hute. [IpencraBnser mHTEpEC HAXOXKICHHUE
nuddepeHIMaIbHbBIX IHEPreTUYECKUX Xa-
PaKTEpUCTHK, OTHOCSIIMXCS K asze cop-
OeHTa OMpe/IeTICHHOT0 COCTaBa, U3 aKTUBHO-
cTell copOupyemoro BemiecTsa B ¢aze pas-
HOBECHOTO PacTBOpa 1o (GopMyIaM:

AG, = RTIna’, )
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Copbuus camoro runpooOHOro TpUI-
TodaHa HauUMEHEee 3aBHCHUT OT JEeHCTBUS
TeMmmeparypsl (puc. 2), MOCKOJIBbKY Ul HETO
XapaKTEePHO cTabuiu3upytomee ruapodoo-
HOE B3aUMOJICUCTBUE paJivKaia ¢ MaTPULICH
copbenta. [uddepenumanbaas dHEprus
I'n66ca B mpouecce copOIUK 3TOH aMHHO-
KHCIIOTBl ~ YMEHBIIAeTCsl B  JIMana3oHe
7-15 xJlx/Moab. HeoOXoauMo OTMETHUTB,
YTO 3TU BEJIMYUHBI MPAKTUYECKU HE OTINYA-
IOTCS TIPH PA3TUYHBIX TeMIieparypax (puc. 3
0), 4TO BEPOATHO, CBA3aHO C KOMIIEHCAITUEH
MPOTHBOIOJIOXKHO HAaIpaBIeHHBIX 3(]dek-
TOB pa3pbIXJIEHUS BOJOPOAHBIX CBs3eH [8] 1
YCWICHUS TUAPOPOOHOTO B3aUMOIEHCTBUS
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Puc. 3. 3akoHOMEPHOCTH N3MECHCHHUS XapaKTEPUCTHK HEOOMEHHOM copbrmu TpunTodana Ha
annoHooomenuuke AB-17-8 (Cl) mpu pazauanbix temmeparypax (1 —277 K, 2 — 293 K, 3-343
K). a — uzotrepmsr copbuun, 6 — nzMeHenue quddepeHnnansHbx dHepruii [ mooca, B — m3mMeHe-
HUe TU(PepeHIHATBEHON SHTATBINN, T — KOMIICHCAIIMOHHBINA 3G (HEKT MEKAY SHTATBITHUUHBIM U1
SHTPONHUHHBIM (haKTOPOM

Fig. 3. Patterns of changes in the characteristics of non-exchange sorption of tryptophan on an
AV-17-8 (Cl) anion exchanger at different temperatures (1 —277 K, 2 — 293 K, 3-343 K). a — sorp-
tion isotherms, b — change in differential Gibbs energies, ¢ — change in differential enthalpy,

d — compensation effect between enthalpy and entropy factors
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Puc. 4. 3akOHOMEPHOCTH U3MEHEHUS XapaKTePUCTHK HEOOMEHHOM copOInK (heHuIaJaHHA
Ha anuoHooOMeHHuke AB-17-8 (Cl) npu paznuunbix Temnepatypax (1 —277 K, 2 — 293 K).

a — U30TepMbI copOIHH, O — n3MeHeHue nuddepeHnanbHbIX dHeprui [ Mo0ca, B — n3MeHe-
Hue auddepeHImanbHON SHTATIBINHN, T — KOMICHCAITMOHHBIA 3P QEKT MEXTY SHTATLITHHHBIM
U SHTPOMUHHBIM (HaKTOPOM

Fig. 4. Patterns of changes in the characteristics of non-exchange sorption of phenylala-
nine on an AV-17-8 anion exchanger (Cl) at different temperatures (1 —277 K, 2 — 293 K).
a — sorption isotherms, b — change in differential Gibbs energies, ¢ — change in differential en-
thalpy, d — compensation effect between enthalpy and entropy factors

[9, 10] npu noBsiieHNH TemnepaTypsl. Ta-
KO€ SIBJICHHE XapaKTEPHO U AJIs IPYTUX TH]I-
POPOOHBIX aMHHOKHCIIOT.

DHTAIBIHSI HEOOMEHHOW COpOITUU TPHUII-
TodaHa UMEET OTPUIATEIIbHBIC 3HAYCHUS U
MPOXOJUT Yepe3 MUHUMYM. BHeapenue ma-
JBIX KOJUYECTBAaX BEIIECTBA B COPOSHT HE
MPUBOAUT K 3HAYUMBIM TEIUIOBBIM 3 ek-
TaM, NP MOBBIIICHUN KOHIIEHTPALIUU K30-
TEPMHYHOCTb HapacTaeT, a 3aTeM yMEHbIlIa-
ercs (puc. 3 B). D10, MO-BUAUMOMY, 00Y-
CJIOBJIMBAETCSI cOUeTaHuEM psiaa (pakTopos
TaKUX KakK meperujapaTanus copbara, uzMe-
HEHHUE CTPYKTypbl pacTtBopa B (aze cop-
OcHTa, CBS3BIBAHHE C COPOLIMOHHBIMU IICH-
TpaMH U JOTOJTHUTEIHHOE B3aUMOIEHCTBHE
¢ Marpulei. Briienenue Ternia KOMIIEHCH-
pyeTcs YMEHbLIEHHEM SHTPONHUH 3a CUeT

CBSI3BIBAHUSI AMUHOKHUCIIOTHI B (pa3e aHMOHO-
OOMEHHUKAa M YIOPSIOUYMBAHUSA CHCTEMBI
pu 3ToM (puc. 3 1).

st mMunienoo6pasyromiero ¢geHunana-
HuHa [11, 12] copbums pe3ko majmaer mnpu
BO3pacTaHUM TeMmnepaTrypbl U Bbime 323 K
HE MpoTeKaeT (puc. 2). ITO CBI3aHO C TEM,
YTO JJI HEUTPaJbHBIX MOBEPXHOCTHO-aK-
THUBHBIX BEIIECTB, KAKUM H SIBISETCS (heHUII-
anaHuH, XapakTepHo cMmemienne KKM B 06-
JIACTh MEHBIINX KOHLIEHTpanui [13], cneno-
BaTelIbHO, MHIIEJUIO00pa3oBaHHEe B pac-
TBOpE TIPU TMOBBIMIEHHBIX TEMIIEPATypax B
cucteMax c (eHWJIaTaHUHOM Tpeodiamaer
HaJ pacmpeneneHueM B ¢a3y copoenra. [lo-
3TOMY MPHU TEPMOJAUHAMUYECKOM OMHCAHUU
paccMaTpuBaeTCs UHTEPBAI TEMIIEPaTyp OT
277 no 293 K.
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Puc. 5. 3akoHOMEPHOCTH N3MECHECHHS XapaKTEPUCTHK HEOOMEHHOM copOImu THpO3UHA Ha
annoHoooMenHuke AB-17-8 (Cl) mpu pasnuunsix Temneparypax (1 —277 K, 2 — 293 K).

a — M30TepMBbI copO1mH, 0 — m3MeHeHune AuddepeHIraIbHbIX dHepruii [ nb0ca, B — u3MeHe-
Hue auddepeHanbHON SHTAIBINHN, T — KOMICHCAIIMOHHBIH AP PEKT MEXKY SHTATBIHHHBIM U
SHTPOIUHHBIM (haKTOPOM
Fig. 5. Patterns of changes in the characteristics of non-exchange sorption of tyrosine

on an AV-17-8 anion exchanger (Cl) at different temperatures (1 — 277 K, 2 — 293 K).
a — sorption isotherms, b — change in differential Gibbs energies, ¢ — change in differential en-
thalpy, d — compensation effect between enthalpy and entropy factors

B nenom, msmenenue nudepeHmans-
HO¥ sHepruu [ m60ca, SHTATBIINKA U KOMIICH-
CAllMOHHBIN YPPEKT MEKAY FHTATBITHUAHBIM
Y SHTPONUHUHBIM (PaKTOPOM aHATOTUYHBI 3a-
KOHOMEPHOCTSIM, MOJyYCHHBIM B CUCTEME C
TpUNTO(haHOM.

TUPO3UH SBISAETCA CaMOM MajopacTBO-
PUMOM U3 pacCMaTPUBAEMbIX AMUHOKHCIIOT.
J11s1 Hero XapakTepHO MOBBIIICHUE COPOIIIH
ot 277 no 293 K (puc. 5), a 3arem ipu pocte
TEMIIepaTypbl MaJeHUE 10 CIEIOBBIX KOJIH-
yecTB (puc. 2). [loaTomy npu TepMoIuHAMU-
YEeCKOM OIMCAaHUU PacCMaTpUBaeTCsl UHTEP-
BaJs1 Temnepatyp 277-293 K. B atom Temrie-
paTypHOM U KOHIICHTPALIMOHHOM UHTEpBaJIe
IPOIIECC SABISETCS 3HIOTEPMUYECKHUM, XOJ
u3MeHeHus i depeHnnanbHON SHTATBIINN
UMeeT 0OpaTHBIN XapakTep MO CPAaBHEHHIO C

MPEeIbIIYIIMMA aMHUHOKHCIIOTAMHU, a BEIU-
yuHbI Aud hepeHnnanbHbIX dHepruii ' nooca
UMEIOT OoJbIFE 3HAYCHUS U 3aBUCIT OT
TeMIiepaTypbl. IT0 00bsICHAETCS HOPMHUPO-
BaHHEM MEPECHIIIEHHOTO pacTBopa B (asze
copOeHTa U YMEHBIIICHUEM CTaOMIIN3UPYIO-
IIEr0 BIUSHUSA THIPO(GOOHBIX B3anMOJIEHi-
CTBUH.

luctunun sBiIsieTcss caMoil THAPOQHIIb-
HOM M3 paccMaTpUBaeMbIX AMHHOKHCIIOT.
Kpome Toro, B BOZHOM pacTBOpe OH HaXo-
IUTCSI B BUJE OJHO3APSAIHOIO KaTHOHA, TI0-
3TOMY €r0 MOBEICHUE OTINYACTCS OT TUIPO-
(hOOHBIX aMUHOKHCIIOT, @ UMEHHO, XapaKTe-
PEH POCT COPOITUH C MOBBIIEHUEM TEMIIEPa-
TYpbl, YTO KOPPEIHPYET C CoJep>KaHuEeM
pactBoputenss B ¢asze copOeHTa, B TOM
qlclie ¢ aHOMAJIbHBIM COJIEp)KaHUEM IpU
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Puc. 6. 3akoHOMEPHOCTH U3MEHEHHUS XapaKTEPUCTHK HEOOMEHHOW cOpOIMH TUCTHINHA

Ha annonoobmeHnuke AB-17-8 (Cl) npu paznuunsix Temmnepatypax (1 —277 K, 2 =293 K,
3-343 K). a — uzotepMsl copOLuu, 0 — n3MeHeHue quddepeHnalbHbIX 3Hepruii 'nooca,
B — H3MeHeHHe nuddepeHnnanbHON YHTATBIINY, T — KOMICHCAMOHHBINA 3 (QEKT MeX Ty dH-
TaNBIUIHHBIM U SHTPONUHHBIM (HaKTOPOM
Fig. 6. Patterns of changes in the characteristics of non-exchange sorption of histidine on an
AV-17-8 (Cl) anion exchanger at different temperatures (1 — 277 K, 2 — 293 K, 3-343 K).
a — sorption isotherms, b — change in differential Gibbs energies, ¢ — change in differential en-

thalpy, d — compensation effect between enthalpy and entropy factors

Tabnuia. UaTErpanbsHeie XapakTepUCTHKKA COPOLIMH aMUHOKHCIIOT aHHOHOOOMEHHHKOM AB-17-8
Table. Integral characteristics of amino acid sorption by an AB-17-8 anion exchanger

T, K Ka AG, Ixx/mons | AH, xJxx/mons | TAS, xJIx/M0Ib
277 1.31 -613 -0.90
Tpunrodan 293 1.13 -304 -1.51 -1.21
343 1.12 -323 -1.19
277 1.06 -137 -2.02
DeHmnananu | g3 1.01 20.1 215 2.13
277 1.00 -0.41 0.09
Tuposun 203 1.01 6.12 0.98 0.10
277 0.97 71.9 1.10
T'nctnauna 293 1.03 -73.8 1.17 1.25
343 1.08 -215 1.39

333 K. Ilpouecc sBasieTcss 3HIOTEPMUYE-
CKUM, XapaKTepU3yeTCsi OTCYTCTBUEM KOM-
MEeHCAIMOHHOTO A (deKrTa Mexay SHTaIb-
OUHHBIM W DSHTPONUHHBIM (PakTOpoM U
CHUJILHOM 3aBUCHMOCTHIO dHepruu [ 'n6oca ot
Temreparypsl (puc. 5). ITo cBsA3aHO, BEPO-
ATHO, C TOTEpell 4acTu BOJbI TUAPATHBIX

o0oouek mpH nepexojie u3 ¢Gasbl pacTBOpa
B (pa3y copOeHTa U OTCYTCTBUEM CTAOUITU3U-
pytoriero 3¢gdekra TuAPoHOOHBIX B3aUMO-
JEUCTBUU.

WuTerpanpHple YHEPTeTHYECKUE Xapak-
TEPUCTUKU COPOIIUN aMUHOKHUCIIOT B UCCIIE-
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JyEeMBIX TEMIIEPaTypHbIX HHTEpBaJlaX aHUO-
HooOMeHHNKOM AB-17-8 npuBeneHs! B Ta0-
JuIe.

Kak BugHO 13 TaOIUIIBI COPOIIMS aMHHO-
KHUCJIOT TMPOTEKAeT CaMOIPOU3BOJILHO, HO
SHEPTUs NOTJIOICHHS HEBEJIMKa B CUITY pac-
CMOTPEHHOTO KOMIIEHCAITMOHHOTO 3¢ deKTa
MEXY OHTAJIbIIUHHBIM W DHTPOIUIHBIM
dbakTopom; HAOIIOMAETCS MEPEXO0] OT IK30-
TEPMUYECKOTO K HHIOTEPMHUUYECKOMY IIpO-
[eccy Mo Mepe HapacTaHus TuApouIbHO-
CTH aMHUHOKHUCIIOTHI.

3aKja4eHue

Takum 00pa3oM, pacCMOTPEHO BIUSHHE
TEMIIepaTypbl Ha IMOTJIONICHUE apoMaTHye-
CKUX aMMHOKHUCIIOT (TpunrTodan, GpeHnana-
HUH, THPO3WH, TUCTHJINH) aHHOHOOOMECHHHU-
koM AB-17-8, paccunrtansl sHeprun ['n6-
Oca, PHTAJIBIIUU W SHTPOIHUH HEOOMEHHOM
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