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I. Bcryn

JlocmiKeHHST 3aKOHOMIPHOCTEH 10HHOTO  TiAPO(UIEHO-EIEKTPOBATIEHTHUMHU MarTh
OoOMiHY SIK TPOCTHX OpraHi4YHMX 10OHIB  Micue OJM3bKI 3a 3HAYEHHSIM TiIpodoOHi
(4eTBEepTUHHUX aMOHI1€BUX OoCHOB,  B3aemomii [1-4]. Bemuumna BimbHOT eHeprii

AMIHOKHUCIIOT 1 HEBEIUKUX OJIIFOMEPHUX TAKUX B3a€EMOMIN  3aJEKUTh  BIJ

MOX1IHUX), TaK 1 OUIKOBHUX MOJICKYJ  BIJHOIICHHS riagpodibHO-T1APOohHOOHUX

MOKa3yloTh, 10 B LUX MpoIecax MOpsa 3  BIACTUBOCTEH ajcopOaTa Ta TBEpAOTO HOCIS —
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10HOOOMIHHHKA, 30KpeMa BiJl HOTO CTPYKTYpH
Ta XIMIYHOTO ckiaay [5]. BmuB octaHHBOTO
(hakTOpa MPOSBIAETHCAS OE3MOCEPETHBO 32
CYKYIHICTIO TOMOXIMIYHHX XapaKTePUCTUK
10HOOOMIHHOTO copOeHTy (JToKambHUX
MaTpUYHUAX  KOHULEHTpamii  ajacoOuiiHo
aKTUBHMX IpyH PI3HOI NPHUPOIH, JOKAIBHUX
CTEpUYHUX  3aTPyJHEHb MNpH  aAcopOIii
JOCITI[DKYBAHOT ~ PEYOBHUHH, ITOCHIOBHOCTI
1HTpa- Ta THTEPMOJIEKYJISIPHUX aJcOpOIiiHO-
TUCIIOKAIIHHUX IIEHTPIB Ta iH.). JloCIiHKeHHS
TOTMOXIMIYHUX BJIACTUBOCTEH 10HOOOMIHHHKIB
CTalyl TPHUBEPTATH YBary TIJABKU  IICIA
pPO3pOOKH  METOMOJIOTIi CHHTE3y BHCOKO-
MPOHUKHUX 10HOOOMIiHHMX copOeHTiB. B
10HOOOMIHHUX MaTepianax, fKi OJep)KyBallu
CIIOYATKy Ha OCHOBI MOJIIMEPHOI MaTpHULll AJIs
reNb-poHuKaouoi  xpomarorpadii  [4],
nependaydaach HU3bKa azcopOuiiiHa
AKTUBHICTh MaTpHIll, Ie¢ TPIOPUTETHOIO OyIa
aJIcopOIIist 3yMOBJIEHA BUKJIIOYHO 32 PaxyHOK
10HI30BaHUX (PYHKI[IOHATBHUX TPYIN Kapkacy,
a TONOXIMIYHI BJIACTUBOCTI BU3HAYAIHCS 3a
pi3HHUILIEIO iX JOKaNbHOI KOHIEeHTpalii. OxHak
OJIEpKaHi 3a TaKOI0 METOJOJIOTIEI0 COPOEHTH
MPAKTUYHO MAJIO BIUIMBAJIM Ha €(DEKTUBHICTH
XpomaTorpadigHoro po3aiICHHS Ta HACTYIIHI
CUHTEeTHMYHI  pobotn.  CyTTeBUMH  JUIs
xpomarorpadigyHoi iAeHTU}IKAIT CKIATHUX
10HOOOMIHHUX CyMillIeil METOJOM BHCOKO-
epeKTHBHOI 10HOOOMIHHOI ~ Xpomarorpadii
(BEIX) BusiBUiHCS pe3yabTaTH IOCTIIKEHb
JOKaJbHOI HEOJHOPIMHOCTI B 10HI30BaHHX
LIEHTPaX CHHTE30BAHUX 10HOOOMIHHUKIB 1
BIUITMB CTEPUYHUX (AKTOPIB — BEIMUUHH Ta
BiJasli BBEACHOIO crieiicepa BiJl OCHOBHOTO
MOJIIMEPHOTO JIAHITIOTA, 30KpeMa JIOCTYITHICTh
Il eNIOMOBAHOTO aacopOaTy 10HOAKTHUBHMX
rpyn TBepaoro Hocis [6,7]. [loctynoBo micis
BUXOJy poOIT mpucBsueHux OloadiHHii Ta

rinpodoOHiit  xpomarorpadii [4,8] Oyno
MPU3HAHO  JIOIJIBHUM  Ta  HEOOXigHUM
HalpaBUTH  CHHTCTUYHI  pO3poOKH  Ha
OJICpKaHHS KOMIIIEKCHUX BHCOKO-

epEeKTHBHUX TONiI(QPYHKIIIOHATBHAX MaKpOIIO-
PHUCTHX TOJIIMEPHUX COPOEHTIB, B TOM ke yac,
B poborax dipmu TOMO-COHA (Snowis)
HiJKpeciIeHa MOoCHIeHa yBara 10 TE€XHOJOTIH
OJIEp’)KaHHS CEJIEKTUBHUX MOHO(]YHKIIIOHAb-
HUX 3@ XapakTepoM B3aeMOJI COpOEHT-
copbaT i 3a THUIIOM BBEIEHOI B MOJIMEPHY

MaTpUIl0  10HOT€HHOI  IpyIH, 30Kpema
xpomatorpadiuyaux HociiB TCK-I'Jl JIEAE, a
takok st BEIX Tta xpomarodokycyBaHHS
aMIHOKHCIIOTHO-O1IKOBUX CYOCTaHIId — 10
CHUHTE3Yy KOHKPETHHX “craHmapTHUX”
MaTpHllb XIMIYHO MOAM(]IKOBAHUX CGHEPOHIB
(XMC) tuny COEPOH, CEITAPOH (¢ipma
Jlamexa, Yexiss), MOHO-BEAJIC (dipma
®dapwmaris, HIsemis), BIO-PAJ] (dipma Cepaa,
CIIA) Ta ixmmi [8,9] 3 HACTYMHOIO iX XIMIYHO-
HAMpaBJICHOI MOIUQIKAIIEI0 3 JOIOMOTOO
creiicepHUX Tpylnl B MOJIMEpaHAJIOTIYHUX
peakmisx. TakuM 4YWHOM, B JaHHWHA dac,
METOJOJIOTIST CHUHTE3y BHMCOKOCEIEKTHBHUX
10HOOOMIHHHMX MaTtepianmiB Ha ocHOBI XMC
oopMuiacs NPAaKTUYHO B JIBa HAIMPSIMKH:
CUHTE3 MOHO(DUIBHUX cTepiocnenupiyHrX
COpOCHTIB 3 aKIIEHTOM Ha OJIMH MPIOPUTETHUN

TUT  B3aEMOJii, 3 OAHiIEl CTOpPOHH, i
olepKaHHA  moniaM(ONITHUX  Tened 3
BIITOBIAHUM riapoduIBHO-TiIPOHOOHIM

0amaHCOM CIHEWCepHHX TPyHn Yy MaTpHUHIN
CTPYKTYpl 3 OpIEHTALI€0 HA KOMILJIEKCHO-
CKIIQJIHUI THUN B3a€eMOii copOeHT-copbar, 3
JIPYyrol CTOPOHH.

II. Konnenmiss Ta MexaHi3M aMiHO-
KBaTepHi3alil ryaHiIuHii XJIOPUIOM
XiMiYHO AaKTHBOBAHHX OKCHETHJI-
MeTAKPWIATHUX reJjiei

Haiibinbpil MepcrneKTUBHUMHU CHHTETHY-
HUMHA METOIaMU IUTA 010TEXHOJIOTIH
BUSIBWINCSA TIpOLIECH, #AKI 0a3yloTbcs Ha
apyromy  BapianTi  dopmyBaHHI XMC,
30KpeMa  YEeChKO-€CTOHCbKa  TEXHOJIOTis
oaepxxanuss COEPOHIB 3aganoi cTtpykTypu 3
HACTYMHOIO X KIHETHYHO KOHTPOJIHOBAHOIO

niIp0BOK0  Moaudikaiieo.  [lo3uTuBHOIO
cpo0OO0  HANpaBICHOTO  PETYJIOBAHHS
JIOKaJIHLHOTO riagpodo6HO-TiAPOdITBHOTO

OanaHcy B CTPYKTYypi IOHITIB CIiJi BU3HATH
HampsiM  poOIT  TPHUCBAYCHUX  XIMIUHIN
Moudikamii MaKpONOPHUCTUX IOJIMEPHUX
aHIOHOOOMIHHUX MaTepialliB MUISIXOM KBaTep-
Hi3almii TPEeTMHHMX AaMIHHUX Tpymn 10
10HI30BaHMUX aMOHIEBHX TMOXIJHUX  THILY
CE®AJIEKC-OAE 3 nmuerun-B-rimpoxcu-
nponineHuME, CEDAJIEKC-B]l 3 nuerwun-
Ocensun-amonieBuMu  (pipma  Dapwmarris,
IBemniss) ta CDOEPOH-JIEAE 3 auerwi-
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Puc. 1. CrpykrypHo-ymoBHa Matpulls XMC OKCHKBAaTEpPHI30BAHOIO TyaHITUHIN XJIOPUIOM
aminocdepony a0 amino-amoHieBoi crpykrypu IV (KI'AC) ryanignHoamiHOC(epoHy.

aMIHOCTHUJIbHUMH, COEPOH-TEAE 3
TPUETUII-AMOHI€BOCTUIILHUMHU (pipma
Jlaxema, Yexis) rpynamu [7-9]. lana pobota
Oyna OJHMM 13 €JIEMEHTIB KOMIUICKCHOT
HAYKOBO-JOCTIIHOT pPO3pPOOKH 32 ILITHOBOIO
nporpamoro  “CopOentn THIy chepor” B
paMKax MIDKHApOJHOTO JOroBopy 3 Yechkoro
pecnyOmikor0, IO  BUKOHYBaJacs  IIiJ
KEepIiBHUIITBOM  3aBimyBada  jaboparopii
JOCTIDKeHHsT TojiMepiB  akaaemika AH
Ecronii O. Kippera Ta aBTOopamu cTarTi Ha
OCHOBI YKpalHCHKO-€CTOHCHKOTO HAyKOBOTO
noroopy IOJATYHI' (IBano-PpaHKiBCHK) 3
inctutyrom ximii AH Ectonii (Tamming)
Ne223/88 “CuHres i TTOCJIIIIKEHHS
cnenu(iyHUX COpPOEHTIB Il Ta30BOi Ta
pinuHHOi Xpomatorpadii” (T3 II'AL[-200-88
HJIP) na mpots3i 1988-1993 p.p. [10]. MeTtoro
Hamoi poboTu Oyno OJep>KaHHS aHIOHO-
OOMIHHUX COpOEHTIB NUIIXOM HAampaBiIeHOi
aMiHOKBaTEepHi3allii akTUBOBAaHUX CQEPOHiB

10 MaTpUYHO MOAU(IKOBAHUX TyaHIIUHO-
aMiHOC(HEpPOHOBHUX aayKTiB, po3poOka
METO/IIB X CUHTE3Yy Ta BUBUEHHS KOHKPETHUX
(hI3UKO-XIMIYHHUX BJIACTUBOCTEH 3 TOUKH 30Dy
BEIX aHioHHHX TecT-CHCTEM IS MOXKJIHUBOI
TIaTHOCTHKU  TEXHOTCHHOTO  3a0pyAHCHHS
HaBKOJIMIIHbOTO cepepoBuma [11,12] Ta
MoJ1iaM(OIITHOTO KOHTPOIIO €KOOI0IOTIIHIX
cyOcranmiii [13,14].

3rigHO 3aMpOIIOHOBAHOT HAMU
MPIOPUTETHOT KOHIIEIT XIMIYHO]
moudikarii cheponi (XMC) 3a aHamnoriero 3
BIIOMMMH  MeXaHI3MaMH Ta  METOJaMH
Moudikamii moBepxHi KpemHesemiB [8,15],
HaRO1IbII MEPCIIEKTUBHOIO BHUSABHUJIACS
TEXHOJIOTISl MITBOBOI XIMIYHOI Momgudikamii
MOBEPXHI “‘CTaHAAPTHUX’ MATPUIL CHEPOHY
[ (C) [7], nonepenHbO aKTUBOBAaHUX B PEKUMI
“M’SIKOT0”  KaTaJiTHYHOTO EMOKCHIYyBaHHS
[16,17], 3 HacTymHMMH  aMiHyBaHHIM
crneiicepHux rpyi 1,2-emoKCUnponianoxiJHIX
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okcuerunmertakpuiaatHoro rems  (EC) 11
amdarnyHuMu amiHamu (A) 1HAWBIAYaTBHOTO

(eTwieHIMAaMIH, JUETWJICHTPHAMIH, TeTpa-
etwiennenTamin [9,10]; kapbamin, ryaHiauH
[13,14]) Ta  omiromepHoro  (TOJIETHII-
CHITOJIIaMiH, MOJIiCTUIICHIMIH qu ix

nucTuisiial ¢pparmentu [14,18]) ckmagy y
MPUCYTHOCTI TPHAJKITAMIHHUX KaTaji3aTopiB
(Tpuetunamin, Tpumetmwiamid [19,20]) Ta
CEJICKTHBHOIO ~ KBaTEpHI3AIll€l0  BiAMOBITHO
oJepkaHux amiHocheponoBux anykrtis III, V
3a  aJKUTaMiHHUMH, OKCHUPAaHOBUMH  Ta
CHOUPTOBUMU TpyllaMU MaTPUYHUX COPOEHTIB
rajioig  alKiIbHUMH Ta TYaHITUHOBHUMH
monudikatopamu [10,21] 3  yTBOpeHHSIM
XMC 3agaHoi CTPYKTypH 3 BIANOBIIHUM
riapopUIBHO-TiIPOHOOHNM OallaHCOM  TIPH-
mierieHux  (QyHKUIOHAIBHUX — TPyHn  BiA
cj1a0010HI30BaHMX  aMIHOIJIKOJBHHUX 10
CHJIBHO10HI130BaHUX YETBEPTUHHUX aMOHIEBHX
(¢parMeHTiB 3 KIHETHYHO KOHTPOJIHOBAHOIO

Oy(depHOIO €MHICTIO B HIMPOKOMY Jiama3oHi
pH-cepenoBuiia KIiHIIEBOTO TPOAYKTY 3a
XJopu aHioHoM. Peartizartisi BuIle HaBeICHOI

KOHIENIii B  KOHKPETHUX  METOAMKaX
IITLOBOTO  cuHTEsy XMC  mpakTH4YHO
BH3HAYaTHUME OCHOBHI TOIOXIMIYHI
XapaKTEePUCTUKU MMOBEPXHi MaTpHIli

cuHTe3oBaHoro aionita IV, VI; 30kpema, B
JIAHOMY BHTIAJKY, 3TigHO cxeM peakii (1-7)
HaIpaBJICHO OKCHKBATEPHI30BaHOTO
I'YAHIIUHOAMIHOC®EPOHY  (KT'AC)
IV  (puc.1) Ta amiHOKBaTEpHI30BAHOTO
I'YAHIIUHOC®EPOHY (KI'C) VI (puc. 2)
3a CIIHUPTOBHMH Ta €MOKCHUIAHUMH TpyNaMH, a
TaKOXX 3a0e3nedyBaTHME MOCTIIOBHICTH Ta
CEJIEKTHBHICTh ~ XpomatorpadiyHoro  pos-
JUIEHH BIAMOBIAHUX aHIOHHUX TECT-CUCTEM
B pexxumi BEIX 3a Tumom mnpiopuTeTHHX
JIOHOPHO-aKIENTOPHHUX B3a€EMOII 1
MEXaHI3MOM COpOEHT-cOpOATHOTO 10HHOTO
obwminy [7-14, 18-25].
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Puc. 2. CrpykrypHo-ymoBHa MaTpuisd XMC aMiHOKBAaTepHI30BaHOI'O TYaHIOUHIA XJIOPHIOM
enokcucdepony 10 amino-amoHieBoi ctpyktypu VI (KI'C) ryaniaunocepony.
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Cxemun peakuiid ximiunoi moaudikanii makpomopuctux enokcucheponosux reneir II(EC)
amdarnyanmu aminamu 10 aminocdepoHis (AC) nepsunHoi 111 a Ta Bropunnoi 111 6 cTpykTypH,
CEJIEKTUBHOI KBaTEpHI3allii TPETMHHUMHM aMiHaMH 10 KBaTepHi3oBaHUX amiHochepoHiB (KAC),,
IV 6 Ta ryanigmHiii XJ0opHIoM A0 KBaTepHi3oBaHUX ryaHiamHoaminocdepoHnoBux (KIT'AC)

anykTiB IV q, 6, 2.

XMC  onepXymTh TOJIMEPAHATOTITHUMH
peakuisiMM 3a TEPBUHHUMH CHHPTOBUMH
IpylaMyd OCHOBHHX OKCHUETHIIMETAKPHIATHHX
reneit (C) I 3 aktuBHuM MoaugikatopoM. Sk
nokazaHo pamime [16,17] Ha  OCHOBI
BU3HAUYEHUX TeMIIepaTypHO-4YaCOBUX
KpUTEPIiB peaxiii KaTaJITUYHOTO
€MOKCUIYBaHHS OKCHETHJIMETaKpUIaTHUX
renei  tunmy COEPOH (C)1, «kaio-
PUMETPUYHHUX JIOCTI/KEHb 3 JONOMOTOIO
KBa31IMHAMIYHOL TEPMOTPABIMETPUIHOT
CUCTEMH  Ta  TECTOBUX  BUIPOOyBaHb
aMIHOKBAaTEPHI30BaHMX  AAYKTiB  3aJaHOI
€MHOCTI B  skocti  aioHitiB  [10-14],

ONTUMAIIHUM  aKTUBYBaHHAM C(EPOHOBOL
MaTpulll € crieficepHe BBEJICHHS EMOKCUIHUX
TPy eMUIXJIOPTIAPUHOM Y TIPUCYTHOCTI TPET-
OyTWIaTiB JY)KHUX METaliB B PEXUMI
KIHETHYHO KOHTpoJboBaHOI emHocTi 0,13-
1,04 mr-exs/I'cop6. 1IIHOBOTO MPOAYKTY MpH
temrepatypi He Ounbine 313-323 K npoTtsirom

2-7romnH. 3a aHaIoOri€cl0 3  EIOKCH-
kpemHe3emamu [15] aktuBoBani cdeponu II
(EC) 3amanoi  emuocti  0,40-0,93 mr-
exB/I cop0. BUSIBUJINCS BUT1IHUMHA

HaMIBIPOAYKTaMH 13 (QYHKIIIEIO crelicepa s
MATPUYHOTO TPUIICTUTIOBAHHS BIATIOBIIHUX
1HANBIAYaTbHIX qu OJIITOMEPHHX

11
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aMIHOCKJIaJoBUX (A). 3riHO 3alpOTIOHOBAHO1
KOHIIENIii Ta MexaHi3my onepxkanHs XMC y
BIMOBITHOCTI [0 PO3POOJICHMX METOIUK
MaTPUYHOTO aMiHyBaHHs ernokcucdepoHis II
[10,14] criouatky peakiiii BiOyBarOThCS MPH
KIMHaTHIM ~ Temmeparypi 4u  claOKOMy
HarpiBaHHI 3a M€XaHi3MaMU HYKJICO(UIbHOTO
npuenHaHHs (Ady) 10 OKCHPAHOBOTO IUKITY
EC B 3anmexxHocTi Bif THIy B3aeMoAil 3a
MEePBUHHUMH YM BTOPUHHUMHU aMiHOTPyTHaMH
CKIagoBOi A 3 yTBOPEHHSM TPAKTHIHO
HE10HI30BaHUX aMiHOC(EepOHIB (AC)
BropunHoi Illa ta Tpernnnoi 1116 cTpykTypn
(mepmri cramii cxem 1, 4) 3 HacTymHOIO
CEJIEKTUBHOIO €MOKCHKBATEPHI3AII€I0 TPETHUH-
HUMU aMiHaMH B COJISTHOKHCIIOMY CEpeIOBHIII
3a MEXaHI3MOM €JIEKTPOP1IHLHOTO
npuenHands (Adg) A0 OKCHPOHOBOTO IUKITY
EC 3 YTBOPECHHSM YETBEPTUHHUX
aNKiTaMOHIEBUX aJyKTiB TUTTY
kBatepHizoBaHux aminocdepoHiB (KAC)tp.
IVB (cxema 2) 4YM OKCHKBaTepHi3alli€lo
ryaHiIuHIA XJopuaoM y ¢GopMmi KaTioHy

TyaH1AUHIIO {N H.,NH,C= NH:| C_l , BOJHUH

pPO3YUH SIKOTO Ja€ CIaOKOKHCITY pPEakiliio, B
yMOBaxX BaKyyMHOI 130T€pMIYHOI JerigpaTarii
3a MeXaH13MOM eneKTpoIBbHOTO
npueaHanHs (Adg) 0 CHOUPTOBHX Tpynn
aminoceponopux aaykrie III, IV, VY
BIJIMOBIAHOCTI 0 PO3pOOJIEHOI METOJIUKH
cuHTe3y (eKCm. dYacT., crocid A) KiHIeBa

pH cepenormma

peaKkilisi  XapaKTepPHU3YETbCS  yYTBOPEHHSIM
KBaTEPHI30BaHUX I'VAHIAMHOAMIHO-
COEPOHIB (KI'AC) 3amanoi ctpykrypu IV
a,0,r (cxemu 1,3,4) 3 KIHETUYHO KOHTPO-
npoBaHOlO0 OydepHoro emHicTIo XMC B
mexax 60-350 mr-exs/pH-I'cop6. mpakTudHO
3 JIHIAHUM KOHLEHTPAIIHHUM Tpagi€HTOM
pH-cepenoBuiia B AOCUTH MIMPOKii oOmacTi

HCl-tutpanta A(pH) >8,5 (puc.3), 1o
BIJIIIOBIA€ CUJIBHOI0HI30BaHIN Mozenl
aHIHOOOMIHHMKA (puc. 1). PesynpraTtu
JOCIIIIKEHD KIHETHKHU CEJIEKTUBHOT'O

aminyBaHHs [21] Ta 3ampomoHOBaHI CXeMu
peakmiii B3aemonii (1-4) EC 1 A, 30kpema

POMUCIIOBUMU 3pa3kaMu pi3HOTO
OJIITOMEPHOTO  CKJaxy 13  KOHKPETHUM
CITiIBBITHOILIEHHSIM: MEPBUHHUX 1,0-2,2;

BropuHHux 2,0-2,7; tperunaux 0,02-1,0
aMIHOTpYyIl B CTPYKTYpi A, HE BHUKIIIOYAIOTh
OJTHOYACHOTO  TPOXOPKEHHS  peakmii  3a
JIeKIbKOMa TMEPBUHHUMH, BTOPUHHUMH 1,
MOKJIBO, HaBIThH TPETUHHUMHU
aMIHOTpYIlaMH, CTEMiHb NPUILEIUICHHS SKUX
no moepxHi  XMC  xapakTepuzyBallu
METOZOM 3BOPOTHBOI'O MOTEHIIOMETPUYHOTO
TUTPYBaHHA alOHITHHX CTpykTYp IV 3
gyTiuBicTio 10 0,01 mr-exs/I'cop6. [14,15].
[IpygoMy mOCTymoBe HAaKONMYEHHS  Ha
noBepxHi XMC BTOPHMHHUX Ta TPETUHHUX
aMIHOTJIIKOJICBUX  (PparMEHTIB  TUIy  O-
MoHoasnkinamino-(I11a) un o-auankinamino-f3-
okcunponimoxigaux (I116) OKCUETHUJI-
METaKpWJIATHOTO TeJsl y CyMIIIl 3 4acTKOBO

Puc.3 Kpusi piBHOBaXHOTO

g 10 12 14 16

V,mn 0,1 aHCI
HOTeHHiOMeTpI/I‘IHOFO TUTPYBAaHHSA CHHTC30BAHUX ryaHiI[I/IHO-

aminocheponoBux aayktiB IV (1-4) ta III (5) momepeaHbO aMiHOBAaHHMX MPOTATOM 24 TOIWUH
TeTpacTUiIeHNIeHTaMiHOM (1-5) Ta KBaTepHI30BaHHX COJITHOKUCIUM ryaHiauHoM (1-3) BigmoBimgHO
npotsirom 24(1), 48(2), 60(3) roaun uu TpuetTUinaMinoMm (4) — mpotsarom 60 roauH.
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AMiHOKBaTepHi3alig ryaHiiuHii. . .

_ o _
HN Ny,
i iy !
I
R,COCH,CH,0CH,CHCH,NH 0 N
\ +(NH,),C=NH}HCI I | ° )
/c=NH “Ho (5K, R,COCH,CH,0CH,CHCHNH al
NH, BaKyyM) /C=NH
NH,
Va (IC), - Vla (KI'C), -
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ﬁ N
R,COCH,CH,0CH,CHCHNH o (6)
o =NH |Cl,
A . | RGOCH.CH,OCH,CHCHNH
2 43%5 |
A@‘:;o(i ) 0 N
A I(I:
ﬁ OH HN-" ““NH,
R,COCH,CH,0CH,CHCHNH - @ -
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6] OH
V6 (IC),
- o _
HN __NH,
C ®
. Lll HN ~ _NH,
H
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R,COCH,CH,0CH,CHCH,NH ~ R,COCH,CH,0CH,CHCH,NH N
11 (BC) HIOVH,) C=NH|-HCI R, CHLOCH.CHOHG —\c +[(NH,),C=NH}-HCI \ I e
“HCL(T=29%K) COCH,CH,OCH HN I SHoM=35 % C=NCHZCHCH2(I) a, ()
RS%OCHZCHZOCHZ?HCHZNH BaKyym) RsﬁOCHICHZOCHZCHCHZNH a
Jus}
o OH o} 1|\1 ”(I)
¢ 2
o=
HN - “NH, s
L @
Vs (I‘C)w Vis (KI"C)Tp

Cxemu peakmii ximiuHoi Moxaudikamii MakpomopucTux emnokcucheponopux remerr II(EC)
peakIisIMi aMiHOKBaTepHi3aIii TyaHITUHINA XJIOPHIOM 3 YTBOPEHHSM aayKTiB 3a CMOKCHIHUMU
rpynamu 1o ryaniguHoceponis (I'C) omnozamimenux V a, ABo3amilieHux V 6, TpU3aMilIeHUX
V ¢ Ta 3a CIEPTOBUMH TPYIaMU 10 KBaTEPHI30BaHUX T'yaHITUHOC(HEPOHIB BIANOBITHOI CTPYKTYpH

Vlg, 6, 6.

amiHoBaHuM enokcucdeponom Il iHgykiiitHO
KaTaJli3ye MpOIeC CENIEKTUBHOTO aMiHyBaHHS
€MOKCUIHOIO LMKy 332 MEXaHI3MOM B1JIOMHUX
ABTOKATANITUYHUX peakKIiii, 30Kpema MpH
B3a€MO/Ii1 aMiHiB 3 OKCUPAaHOBUMHU ITUKJIAMH Y
NPUCYTHOCTI CIUPTIB Ta (HEHONIB, A SKUX
HIBUJIKICTb poLecy npornopiiiHa
KOHIeHTpanii  yrBopenux OH-rpym Ta
peareHTy B3STOr0 y MEHIIi KiTbKOCTI [ 26].

Oco61uBO LIKaBUMM 3 TOYKH 30pY XIMIYHOL
texHouorii ¢opmyBanns XMC 3 miIBUIIICHOIO
KIHETUYHO  KOHTPOJBhOBaHOK  OydepHoro
emHicTiO B Mexax 100-600 mr-exs/pH-I"'cop0.,
Ta BUCOKOK 10HOOOMIHHOIO CEJIEKTUBHICTIO B
LIMPOKOMY Jiamna3oHi pH-cepenosuia
A(pH) > 7,5 BusiBUIMCA METOANU KOMILIEKCHOL
amiHokBatepHizauii EC ryaninuHiil xmopu-
JIOM y PEXUMi BU3HAUYEHUX TEMIIEpaTypHO-

13



.M. Cmonencrkuii, H.€. KoTromiko

YaCOBHUX IMapaMeTpPiB 3a €IMHUM MEXaHi3MOM
enekTpodinpHoro mnpueaHanHs (Adg) Ta
PI3HUMH PEAKUIMHUMH IICHTPaM ATPUIT
chepoHy BIAMOBIIHO TPU B3AEMC,,.. ~ATIOHY
TyaHIMHIIO 3 OKcupaHoBUM criericepom EC
(I) B wHopmampHMx yMmoBax (273-298 K)
JET1APOXIIOpPYBaHHS TPOTIroM 6-48 roawH 3
YTBOPEHHSM CIOYATKYy MPOMIKHHX, MOTIOHUX
no aminocdeponiB Illa,60 craboioHiz0BaHMX
crpykryp I'YAHIIUHOCOEPCHT™R (T°C)
TUITYy OJHO3aMIIIeHUX Va, JB03aM ©) 1x Vo,
TpU3aMilIeHUX VB ayKTiB 3 HaciyunOl iX
OKCHKBaTEpHi3alli€ro 3a CHUPTOBUMU
rpynamMu I'C amiHonmoxigHux V ryaHiAuHIN
XJIOPHIOM B YMOBaxX BaKyyMHO-TEPMIYHOI
(T = 383-388 K) xonaencariii npotsrom 24-60
TOJAMH 3 YTBOPEHHSM y KIHIEBOMY DPaxyHKY
YETBEPTUHHUX TyaHIIMHOAMOHIEBUX aJIyKTiB
chepony Tumy kBarepHizoBaHux [ YAHI-
JMUHOC®OEPOHIB (KI'C) 3amanoi aioHiTHOI
crpykrypu VI (puc.2) y BiamoBimHOCTI 10
cxeM peaxiiii (5-7) Ta po3po0iIeHOT METOUKU
cuHTe3y (ekcm. bacT., crmocio b). XimiuHo
monudikoBani cepoHn MiCTATh edipHi,
T1IPOKCHIIBHI, aMiHO-aMOHIEBI TPymH pi3HOI

S 0R3

/ \\ H2N\

CH;—

IV (KTAC)

ne R — momimepHa matpuns copOeHTty; R 1
R, — ankimpHi  pagukanw, Ry -
KBaTEPHI30BaHUM 2-TyaH1IUHOTPUAIIK1II-
aMiHOPaIUKaIl THITY

- CHZCHZOCH2CH{N = C(NH,)(NH, Cl]CHZNRIRZ

14

C=NH|HCl

CTPYKTYPH, SKI XapaKTepPH3YIOTHCS BHCOKOIO
crnenu(divHICTIO MOJIEKYJISIPHUX B3a€MOJIH, y
MOPIBHSHHI 3 BUXIAHUM  copOeHToM I,
M1 BUIIICHOIO CEJICKTUBHICTIO hi(s)
BU3HAYYBaHUX 10HIB Ta CTAHJAAPTHUX PEUOBUH
y BIANOBIAHOCTI A0 iX TEIIoT aacopOuii Ha
nanomy XMC 3pasky [7,8]. Ilokazano, mio
npu MoaudikyBaHHI c(epoHiB 3BUUANHUMHU
amdpaTHIHUMHU aMiHaMH  30UIBIIYETHCS
Cepe/IHIi pajiyC TOp, 3MEHIIYEThCS MHUTOMA
MOBEpXHS  aioHITa, a XxpomMarorpadivyna
C(CKTHBHICTh TPAKTUYHO HE 3HUKYETHCS
[9,10]. B Toif yac mpu MpOXOPKEHHI peakilii
CEJICKTUBHOT aMiHOKBaTepHi3alii (1-7)
TyaH|IMHIA XJIOPHIOM XIMIYHO aKTHBOBAHUX
OKCHETHJIMETAKPUJIATHUX CPEPOHOBHUX TIelieit
HE BUKITIOYEHO TaKOX YTBOPEHHS
BOCBMUWICHHHUX IMKJIIYHUX CIIOJIYK THITY
anyktiB VII (KT'AC), 3a cxemoro (8), ski
MOKPAIIYIOTh MaKPOHOPHUCTICTh  JOCIIJKY-
BaHOTO Oy(depyrdoro copOCHTY, a TaKOX

BIUIMBAIOTh Ha Horo KIHIIEBI
xpomatorpadiuni XapaKTEPUCTHUKH,
1 BUIILYIOYH e(eKTUBHICTh BEIX-
po3ainenns [13,14]:

S /0R3

CH;—C—C

N
. H N @)
-HCI; -2H,0 |

CH;— / C=NH
R3O
VII (KTAC),

Jnist onmepaHHS COPOCHTY 3 PeryJbOBaHOIO
Oy(depHOI0 €MHICTIO TMEepII cTajii MpoIeciB
(5-7) poBOIATH y OCUTH “‘M’SIKUX~ YMOBax
aMiHyBaHHs 37eOUIBIIOrO MPH KIMHATHIN
TeMriepatypi 0e3 po3mimryBaHHS a00 TpH
OXOJIOJDKEHHI y XOJIOWIIbHUKY 3



AMiHOKBaTepHi3alig ryaHiiuHii. . .

MepioIUIHAM MOTEHITIOMETPUYHUM
TECTYBaHHSIM Ta XpomarorpadyBaHHSIM Ha
MozenbHHX  cucremax.  lle,  maOyTs,
3yMOBJIEHO  OUIbII  KOHKYPEHTHO3JaTHOIO
peakmiero EC(II) 3 ryanianHOM y MOpiBHSHHI
3 IHIIUMU amiHOCKIagoBumu [21].

Hebaxanum dakropom mpu aminyBanHi EC
NOJIieTUJICHaAMIHHUMH ~ oJliromMepaMu A Ta
rya"iguHokBatepHizamii AC € KOHKypyrodi
peakiii JIy)KHOro TipOJi3y  eMOKCHIHOI
TPyNH y CIEUCEPHOTO HOCIS 10 AioibHOI [16]
Yl aMIiHOTPYIl y MOJIEKYJdl TyaHIAUHY [0
kapOamignoi [10] cTpykTypHw, 1€ HaBiTh
HEBEJIMKI JIOMIIIKK BOJM B OJIIFOMEPHHUX
¢parmMeHTax =~ aMiHOCKJIQmoOBOI A mpu
crnabkoMy HarpiBaHHI peakuiiHOl Macu
CYTTEBO BIUIMBAIOTH HA pPIBHOBary IHX
npoueciB  [21,26].  ToMy  cenexkTuBHE
aMiHyBaHHS 3a CNOKCHIHMMH TpyHamMH
chepoHy B 3aJ€KHOCTI BiJ BUXIJHOT €MHOCTI
aktuBoBaHoi Matpuili EC, croiBBiIHOIICHHS
pi3HMX 32  CTPYKTYpOIO,  OCHOBHICTIO
aMiHOTpynn y 3pa3kax Xpomatorpagiqo
11eHTU()IKOBAaHUX OJITOMEPHUX KOMIIOHEHTIB
amMiHOCKJIamoBoi (A) Ta KIHIEBOI MeETH
Monudikaiii moBepxHi I e()EeKTHBHOIO
PO3AUICHHS 10HIB METOJIOM BEIX
PEKOMEHIyEMO TIPOBOJUTH, B IEPUIOMY
BapiaHTi, B pe&XUMi JOBroTpusanoro (24+120
TOJIMH) HU3bKOTeMIepaTypHoro (252-278 K)
HYKJICO(ITPHOTO TpUENHAHHS A 'y BUIIISAAL
MTPOMHUCIIOBUX OJIITOMEPHUX 3pa3KiB
TETPACTUIICHIIEHTaMIHY, MOJIIETHICHIIOMIaMi-
HYy, TONIETWJICHIMIHY YM iX IUCTUJISAIIMHUX
¢dparmentiB, pK, amiHOrpyn sKuX 3Haxo-

TUTHCS B Mexkax 2,7-9,9 1 mpakTUYHO PiBHO-
MIPHO PO3MOJiIJCHI B IIMPOKOMY IHTEpBaJl
pH-cepenouma [10], y mnpucytHocti 3-
10 mac.% TpHUETUIAMIHHOTO YW TyaHIAWHIN
TIIPOXJIOPUAHOTO — Kartamizaropa 3  OJep-
KaHHSAM  TIEPEBAXHO  C1ab010HI30BaHMUX
aminocgeponoBux crpykryp I, IV, V 3
HEBHCOKOIO Oy(epHOI0 €EMHICTIO 3a XJIOPH]
aHioHoMm abo, B Jpyromy BapiaHTi, Yy
ONTUMAIBHO BHUT1IHOMY PEXHUMI aMiHyBaHHS
BUIIC HABEJACHUMHU CKIAQIOBUMH A TIpu
KiMHaTHIH  Temmepatypi  (293-298 K) um
He3HauHoMy HarpiBanHi g0 313K Ta
IHTEHCUBHOMY T€peMillyBaHHI cyOcTpaTy 3a
3HaYHO KOPOTIIMKA TepMiH yacy 2-8 roauH 3
OJIEp’)KaHHSM  YacTKOBO  KBaTEpHI30BaHHUX

aMiHOC()EPOHOBHX  aayKTIB 3 KIHETHYHO
KOHTPOJIbOBaHOIO Oy(epHOI0 €MHICTIO B
mexax 20-250 mr-exs/pH-I'cop0. 3 mokparie-
HUMU  10HOOOMIHHUMHU  BJIACTUBOCTSIMH,
MPAKTUYHO JiHIHHUM TpagieaTom d(pH)/dV y
mupokiit obmacti HCl-tutpanta (3+11) Ta
A(pH) > (7-8). Haiibinpln mnepcrneKTUBHUM 3
TOYKH 30py XIMIYHOT TEXHOJOTIi Oomep:KaHHsS
CHJIBHO10H130BaHHUX XMC 3MilIaHo1
crpykrypu IV i3 xoHKpeTHHM riapodobHo-
rigpoginbHuM  GamaHcOM y  MaTpuili
AJIKITaMIHO-aMOHIMHHX CHIEHCEepPHUX TPYII, SKi
BOJIOIIOTH BHCOKOIO KIHETHYHO
KOHTPOJIbOBaHOIO Oy(epHOI0 €MHICTIO, [0
350-600 mr-exB/pH-I'cop6. 1 Bumie, JiHii-
HICTIO KOHIEHTpauiiHoOro TrpaaieHta pH-
Cepe/IoBUIa Ta CTEPiOCTICUU(BIYHICTIO MPH
pO3AiIeHHI  eKOOI10JOTIYHUX  CyOCTaHIIii
[13,14], BusBUBCS po3pOOJECHUNA METOH
HAMpaBJIEHOT OKCHKBaTEpHi3allii KaTioHOM
ryaHi{IMHIIO CEJIEKTUBHO aMIHOBaHOTO
TEITACOEPOHY III no Tak 3Banoro OKA-1
copOeHTy B peXHMi BaKyyMHO-i130T€pPMiUuHOL
Jerigparaiii 32  MEXaHI3MOM  €JIEKTpO-
¢binpHOTO TpHenHaHHsA (crocid A). Takwmii
METOJ, HE 3BaKAOYM Ha JOBrOTPHBAIICTH
peaxii (6-60 TroauH) Ta IENIo CKIAIHI YMOBH
1l MIPOBEICHHS (BakyyM™, MiIBUALIEHA
TemmepaTrypa), Moxe OyTH IPOMHCIOBO
peasli3oBaHUM BIAMOBIIHO TP ONTUMIi3aLil
TEXHOJIOTIYHOTO periIaMeHTy Ta
amaparypHomy odopmieHHi npormecy. B
JOCIIUKYBAaHIX YMOBaX BMICT ITOBEPXHEBO-
Monudikyrodoro areHra B 00’emi XMC, sk
MpaBWwIo, He3HayHwil. Tomy st aHami3zy
CTPYKTypH MaTPUYHO MOU(IKOBAHUX
cepoHiB, AQHAJIOT1YHO 10 XIMIYHO
Moau(dikoBaHuX KpemHe3eMiB [5-8], BuH-
KOPUCTaHHA KIACHYHUX  (DI3MKO-XIMIYHHX
MeTONIB (EJIEMEHTHHUN aHajll3 — BU3HAYECHHSI
BMICTY BYIJICIIO, BOJHIO, a30Ty IIISXOM
TEPMIYHOTO PO3KIIaTy aHaJII30BaHOTO
copOeHTy 1 KUIBKICHOTO aHaii3y yTBOPEHHUX
MPOJYKTIB; IECTPYKTUBHI METOIH, 3B’sA3aHi 3
poskimagoM XMC XiMIYHUMH pEYOBHHAMH,
JepUBaTH3AIliSl TMPOJYKTIB PO3KIALY Ta iX
aHayli3) B OUIBIIOCTI BWITAKIB € Majo
MEPCIICKTUBHUM, & 3aCTOCYBAaHHS CY4YaCHHX
Gi3UKO-XIMIYHUX ~ METOJIB,  TakuX  SIK
ynbTpadioneToBa, iHQpadepBOHA, EIEKTPOH-
HO-TIapaMarHiTHa Ta SIEPHOMArHITHO-
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CIIEKTPOCKOITIT, CKaHyrO4a
TEPMOTPaBIMETPIs B KOMIUIEKCHOMY
MOEAHAHHI 3 MPOJITHYHOI  Ta30BOIO
xpomarorpadiero Ta XpoMaTOMaccleKTpo-
METpI€I0,  PEHTIEHOCTPYKTYPHHH  aHaji3,
€JIEKTPOHHA, KOJUBAJIbHA Pa/llOCTIEKTPOCKOMIT
Ta 1HII, 3B’S3aHl 3 BEJIUKUMH METOIUYHHUMU

PE30HAHCHA

TPYAHOLIAMU BHACJIIJIOK CKJIaJIHOCTI
JTOCITIJIKYBAaHOTO 00’€eKTYy, 30KpeMa
HasBHICTIO BaYKKO 1meHTU(IKOBaHUX

PI3HOTUCTIEPCHUX MAaKPOIOPUCTUX  3IIUTHX
amMop(HUX CPEepOHOBUX CTPYKTYP 3 BEIHUKOIO
KUTBKICTIO TIOBEPXOHb PO3AUTYy “‘TUCIIEPCHE
CepeloBHILe — TBEpAE TUIO”’, XIMIYHO 3B’s-
3aHOrO 200 azcopboBaHOr0 MOAM(DIKOBAHOTO
noBepxHeBoro mapy. Ha kamp, 3acro-
copyroun st pocmikerass XMC rneBHUN
CTaHJapTHUH MeToa abo Mpuialx He 3aBXKIU
MOXKHA OJEp)KaTH TO3UTHBHUKA pPE3yibTaT.
Yacto 4yTIHMBICTH BUKOPHCTAaHOTO METOIY
NPUHIUIIOBO JIOCTAaTHS, a METOJIWKa He
eeKTUBHA Ul BUSBIICHHS Nepen0adyBaHOTO
edpexty. Hepinko ¢on momimepHoi marpwuii
HAJITO BEIUKHUH, IIO HIBEIIOE CTPYKTYpHY
imeHTudiKailo MOBEpXHEBOro Mmapy, abo
3 ABISAIOTBCS TakKl 3aBaXkaroui (hakTopu, Mpu
AKX TIeBHUA MeTox  (Di3MKO-XiMIYHOTO
aHaji3y IMoJiMepy NpPakTUYHO HE MOXKHA
3aCTOCYBATH. Sx MoKa3aB aHaii3

JITEpaTypHUX JOKEpEeN JUIsl  JTOCIHIDKEHHS
aHIOHOOOMIHHUKIB
aacopOLiiHo-

SKOCTI ~ CHHTE30BaHUX
XMC nepcneKTMBHUMH €

127

(=] [ae) o
' L '

pH cepemorimna

I
'

xpomarorpadiuai merogn BEIX ta meronm
[TOBEPXHEBO1 KHUCJIOTHO-OCHOBHOIL yu
0Ca/KyBaJIbHOT TTOTEHITIOMETPI.

[ndopmariito mpo SAKICTh CHHTE30BAHHX
aHIOHOOOMIHHUKIB, CKJIaJ] TPHILICIIIIEHOTO
II1apy Ha MOBEPXHi, CTaH 1 KUIbKICTh BBEJICHUX
(YHKIIIOHATLHUX TPy MOYKHA OJIEpPKaTH 3
aHalli3y KpPUBHUX 3BOPOTHBOTO TOTEHIIIO-
METPUYHOTO TUTPYBaHHS BimiOpaHUX 3pa3KiB,
MOHAJl TPU JACCITKU SIKUX TMPUBEACHO Y

3aKIIOYHOMY 3BITI IS XapaKTEPUCTHKH
CHHTE30BaHMX  aBTOpPaMH  aMiHOKBAaTep-
HizoBanux  anmykrie  III-VI  [10] 3a

MOIU(DIKOBAaHUMH METOAMKAMH PIBHOBAXHOI
KHCJIOTHO-OCHOBHOI moTeHmiomerpii. Tumosi
KpUBI PIBHOBQ)XHOTO MOTEHIIOMETPUYHOTO
tutpyBanHa ans XMC 1II, IV mocminoBHO
aKTMBOBAaHUX TETPaeTUIICHIIEHTAMIHOM
(TEITA) Tta ryaHiguHIA  XJIOpPUAOM B
KIHETUYHO-KOHTPOJIbOBAHOMY 4acOBOMY
pexkumi  300paxkeHi Ha puc. 3,4. Tak
HAsIBHICTh TEPETUHIB Ha KPUBIA TUTPYBaHHS
CBIIYUTH TPO MPHUCYTHICTh JEKIIBKOX THITIB
(GYHKIIOHATBHUX TPYII, SKI BIAPI3HAIOTHCS 32
CHJIOIO, TIPUPOIOI0, KIJTBKICTIO Ta OCHOBHICTIO
npuuienieHoro  ¢parmenry.  IlopiBHsAHO
BUCOKI KiHeTHYH1 XapaKTePUCTUKU
cuHTe3oBaHnXx XMC 103BosUIM OAepKyBaTu
KpUBI  PIBHOBRXHOTO  THUTPYBAaHHSI 3
BUKOPHUCTAHHSM METOAY OJiHi€i HaBaxKu [15],
Opd [BOMY BUTPUMKA TiCIs J0OaBICHHS
YeproBoi aJiKBOTHOI MOPIIi THUTPAHTY MO

YV, M

0,1 1 HC1

Puc. 4. 3anexHiCTh KPUBUX PIBHOBRKHOTO ITOTEHI[IOMETPHUYHOTO TUTPYBaHHS CHHTE30BaHUX
TEINACOEPOHIB (III) Big BuxigHOi €éMHOCTI enokcucgepony BiamosimHo 0,26 mr-exs/I'copd.
(1,3) Ta 0,93 mr-exs/['cop6. (2,4) i TemmepaTypHO-4acOBHX MapaMeTpiB peakilii amiHyBaHHS
terpactmiieHnienTaminoM (TEITIA) npu remmepatypi 298 K 3a pi3Hi TepMiHM aKTHBaIii COpOCHTY B

ronuHax: 2(2), 72(1,4), 120(3).
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BCTAHOBJICHHS  10HHOi  pIBHOBarm  He
nepesuiyBasia 15-20 xBuwiuH. BpaxoByroun
crienii(iky B3aEMHOTO BIUTUBY NMPHUIICTUICHUX
rpyn [8,14], 0co0iMBO TpPU HEBUCOKUX
3HAUYCHHSX 10HHOI CHJIM  CYCHCH3IMHHX
po3unHiB  (mpu 1<0.5) Ha  KpHBHX
TUTPYBaHHS JTOCJTIJIKYBaHUX 3pa3KiB
XapaKTepHi CKaYKU Ta TOUYKH €KBIBAJIEHTHOCTI
CIIOCTEpIraloThCsl HE BHUpPa3HO abo B3arali
MOXYTb Oyt  BiacyTHi. Tomy  ans
MiBUIICHHS YYyTIUBOCTI Ta CEJICKTUBHOCTI
pH-metony mnpu MonaenbHOMY TECTYBaHHI
cheponoBux anionooOMminuukiB III-VI Ta
BU3HAuUEHHI KigbKocTi (N) mpumienieHnx
(GYHKIIOHATTBHUX TPYI, B JaHOMY BHIAJKY,

MOTEHILIOMETPUYHE TUTPYBaHHSA XMC
MPOBOJAWIIN B CHJIBHOIOHI30BAaHUX pPO3YMHAX
xiaopuay Hatpito (mpu 1=0,5+2,0), a

po3paxyHok N (mr-exs/I'cop0.) — 3a ¢op-
mynoro (9), ska omnMcaHa B EKCIEepHU-
MeHTanbHIM vactuHi. Opepxkanns KIAC
(KTC) MIATBEPIKEHO METONaMU
MOTEHIIOMETPUYHOTO OCAKEHHS PEaKTHBOM
Kidgeri-Canbro ta ceIeKTHBHOIO PEAKIIIEI0 JIJIst
noxizHux ryaniauny Xapaena-Hoppica [27].
Peaximii OKCHKBaTepHizamii KaTIOHOM
TYaH|IUHIA Tema- 4YM eNOKCUC(HEPOHOBUX
anykTiB (cxemu 1-7) 10 4YETBEPTHHHOI aMiHO-
aMOHIHHOI cTpyKTypH (puc. 1,2) 301IbIIyIOTH
KUIBKICTh ~ TPHUIICTUICHUX  aMIHOTpyHn Y
JAHIIOTY aMIHOCKJIaI0BO1 BIMOBIHO
TETPACTHJICHIICHTAMIHOBOTO a00 TyaHIIWHO-
Boro mojudikaropa cheiiceporo OxcuHa-
HOBOrOo  1ukiy. OpjepkaHi  ryaHiguHO-
aMiHOC(EpOHOBI QAIOHITH B 3aJEKHOCTI BiA
CTPYKTypu MaroTh mifsuiieny Ha 30-240 %
OydepHy €MHICTH 3a aHIOHOM  XJIOpY,
oco0imBO B sykHid obmacti 10,7-11,5 pH 3
MaKCUMaJdbHUM TAHTEHCOM KyTa HaXWiy Yy
MOPIBHSHHI 3 Tenac()epOHOBUMH aHaJIOTaMu
(puc. 3,4) B pexuMi KIHETUYHO PETYJIHOBAHUX
napameTpiB KIHIICBOTO NPOJYKTY Ta 3HAYHO
OUTBIITy OCHOBHICTP MATPUYHO BBEICHHUX
rpym. Lle MOXHA MOSICHATH THM, TIO TyaHiIuH
BIJTOMHIA SIK OJHOKHCJIOTHA OCHOBA 32 CHJIOIO
(pKa =13,5) cmiBpo3MipHOIO 3  JIyraMu
(NaOH, KOH), 3 kucnoramu yTBOPIOE COJIi,
AKl CTIAKI 70 TIAPOJIi3y, MPOTOHYETHCS IO
katioHy ryaniauHigs (AH = 75,3 k/x/mMonb
[28]), B siIKOMY TIO3UTHUBHHIA 3apsii pIBHOMIPHO
PO3MOMIICHUH MK TPhOMa aToMaMH a30Ty

MEPBUHHUX aMIHOTPYI, 30KpeMa 3 COJISIHOIO
KHUCJIOTOI0 YTBOPIOE CTiMKMIl TyaHiAuMHIN
xyopua, 4 %-Huil PO3UMH SIKOTO Ja€ ciaado
kuciny peaknito (pH=6,4), a crpykrypHa
dbopmyna moniOHa 10 KapOoaMOHIN XJIOPHIY
[14]:

46 +5 Je

}]2\0 o/ 2 9
vc |G
P

OnHOYACHO TETPACTUJICHIICHTAMIH YH MOTO
BIIOMI aHaJOTu: TMPOMUCIOBUI OIiromep
(no)TEIIA, JIpyrum JUCTHUIIST
nonietunennoniaminy (2m)I1EITA 3rigHo xpo-
Mmatorpadivnoi inenTudikarmii [12,21] MicTITh
40,0-43,4 % nepBuHHUX, pemra 50,7-59,8 %
BTOpUHHUX Ta HaBiTh 0,2-1,4 % TpeTuHHUX
amMiHOTpyll TOOTO € 3HA4YHO CHa0IIKUMU
OCHOBAMH, TIEPEBAXXHO CEPEIHBOI CHIIA 3
OUTBIII-MEHIIT PIBHOMIPHO PO3MOAUICHUMH B
LIIMPOKOMY Jiamnas3oHi pH-cepenosuia
pK, pi3HEX 3a

MPUPOJIOI0  AMIHOTPYII: (pK )TEHA 9,9;
9,1; 7,9; 4,3; 2,7 [10]. Ha mocmimkyBaHHX
PIBHOBaKHHUX KPHUBHX TUTPYBaHHS
ryaniznHoaminoceponis  KI'AC (IVa,6,r)
CIIOCTEPITalOThCSl  XapaKTepHI  KIHETHYHO
BU3HAYECHI y 4Yaci MEperuHd 3 TOYKaAMH
exBiBanenTHocti: 11,6; 10,7; 6,2; 4,3 pH, B
SKHMX NP 3HWKEeHHI pH-cepenoBuIla TaHTeHC
KyTa HaxwiIy MOTCHI[IOMETPUYHOI KPUBOIi, 5K
NPaBUJIO, 3MEHUIYEThCSA, IO CBIAYUTH MPO
HEOJAHOPITHICTE MOAU(IKOBAHOI TOBEPXHI
cdepony (puc. 3, kp. 1-3). HiTko BUpa)keHOIO
Ta KIHETUYHO 3QJICKHOIO € JIMIIE CEePEeIHbO-
JyXHa Touka ekBiBasieHTHOCTI mpu 10,7 pH,
Mo BCii WMOBIPHOCTI BIAMOBiJalbHA 3a
nepexisy MepBUHHUX AaMIHOTPYH TyaHiTuHY
(xationy) mo BropuHHHX amiHorpyn KI'AC,
pemita TMeperuHiB y  Ipouleci  peakii
OKCHKBATEpHi3alii MPaKTUYHO HiBEITIOIOTHCS
HAOOpPOM PIBHOMIPHO PO3MOJUICHUX TPymd 3
BIJIMOBIITHAM KOHIICHTPAIIIMHAM T'PaJliEHTOM
miHiHOCTI Bim 10,6 mo 3,5 pH y nianmasoni
A(pH) > (7,1), Mo MiATBEPIKYETHCA PE3Yib-
TaTaMH aMIHOKBaTepHi3aIlli enokcuchepoHy

MMOKa3HUKAMU OCHOBHOCTI
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oinaproro cucremoro (TEITA-TEA) Terpa-
€TUJICHIIEHTAaMIH-TPUETHIIaAMIH [14], Ha
KpUBIH TUTPYBaHHS SIKOTO CIIOCTEPITarOThCA
JIUIIE cirabo BUpDQXKEHI  JBI  TOYKHU
€KBIBaJICHTHOCT1 B 00J1acTi CepeaHIX 3HAYCHb
peakii cepenosuma npu 10,6 ta 4,9 pH Ta
MaKCUMaJIbHOMY HIBEIIOBaHHI iX TaHTEHCY
KyTa Haxuy (puc. 3, kp. 4). B Toii camuii uac
MOTEHIIIOMETPHUYHI  3aJIe)KHOCTI  Tenmacepo-
HoBUX anykTiB AC (III), 306paxkeHi Ha puc. 3
(xp.5) Ta puc.4 (xp.1-4), ocobmmBo mpuU
MiJBHINCHIH BuximHii emHocti (0,93 mr-
exB/I'cop6.) Ta TpuBanomy (72 roxn.) TEIIA-
akTUBYyBaHHI HamiBopoaykry II, xapak-
TEPHU3YIOTHCS KIHETUYHO 3aJICKHAMH
MepernHaMu 3 TMOHMKEHOI y TOpPIBHSAHHI 3
KI'AC OydepHoo €MHICTIO Ta MalUMHU
TAHT€HCAMU KyTa HaXWJy KPUBOi B IUPOKOMY
niana3oni pH-cepenoBuma npu A(pH) > (7-9)
3 YCepeIHUHUMHU 4 TOUKaMH €KBIBaJICHTHOCTI,
JIe10 3MIIIEHUMH B CJIab0 Jy>KHY 00JIacTh Ta
3ICKHUMH  BiJl  OJIITOMEPHOTO  CKJIAdy
aminockiamosoi A: 10,6; 7,8; 4,3; 3.,4.
CnocrepexxyBaHl  3aJISKHOCTI  cMMOATHO
KOPENOITh 3 BIAMOBIIHUMHU 3HAYCHHSIMH

pK aMiHOTPYIl ~ BUXIAHMX  pEarcHTIB
(ryanigun, TEIIA) Tta amiHOagyKTiB iX
KOHJICHCAIIIT 3 aKTHBOBAHUM C(HEepOHOM.

a

I11. TepmorpaBiMeTpruHi Ta Xpomarto-
rpadgiyHi XapakTepuCTHKM TyaHi-
AUHO-aMIHOC(EPOHIB Yy KOHTEKCTI
€KO0aHAJIITHYHOI JiarHOCTHKH

TepMmocTiiikicTh ~ cpepoHOBUX  renei
BU3HAYAETHCS TIPUPOIOI0 MOJIIMEepPHOT
MaTpHlll Ta MNPUIICTICHUX (YHKI1OHATBHO-
cneiicepunx rpyn Moxudikaropa [6,17].
Buacnigok ctpykTypHoi cnenudika MaTpuili
3mUTHX MakpornopucTux XMC CTiliKicTh ix
no tepmookucHoi nectpykuii (TOJl) mocutsb
BHCOKa, B OUIBIIOCTI 3 HHUMH MOXHA
npamroBaTi npu Temmneparypax no 473 K, a

peaybHAN porec TOI noJiiMepa
nounHseTeess Ot 523K [10]. VY
JOCIIUKYBAaHOMY  IHTEpBajJli  TeMIEpaTyp

293+773 K wmeromamun TI'A B 3pazkax y
BIJIMOBIAHOCTI 10 TPUPOIU MOAM(PIKOBAHOL
noBepxHi XMC waroTh Miclie KOHKpETHI
¢dazoBi Tepexoau, a TaKOX 3MIHHM Macu
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nociipkyBanux cheponi I-VI B pesynprari
NPOXO/KEHHS B  HUX  (DI3MKO-XIMIYHHUX
MepeTBOPEeHb.  HaiimMeHIT  TepMOCTIMKUM
BusiBUBCs enokcunosanuii chepon (EC) I, y
3pa3kax skoro Bxke npu T >355K
CIIOCTEPITaloThCcsl  BUPAXKEHI  EK30TEPMiuH1
NpOIECH OKCHUPAHOBOTO  PO3MICTIICHHSA 3
(Tara)max = 360,5 K xaTaniTH4HO BBEIEHUX
rpyn  Moxaudikaropa  [16].  HaiiGinbim
TEPMOCTIHKMMH BUSBWJIHCS aMIHOM  OJH-
¢ixoBani cpeponu III-VI, sixi npu HarpiBaHHi

MAHAI0THCS “camocra0imizamii” IIOCT-
TepMiuHii Moaudikalii TOBEpXHI, TOMY
nopsii 3  CENEKTUBHHM  aMiHyBaHHIM

enokcunoBaHux cdeponiB [14,21] ycmimrHO
peayrizoBaHuid MeTox (DI3UIHOTO HAHECCHHS
MOJIIETUIIEHAMIHHOT O MoaupikaTopa 3
HACTYIHOIO TepModikcariero pinkoi ¢asu Ha
noBepxHi y Buragi XMC (TEITAPOH-
15,18,22,30) — THEepCHEKTUBHUX MOJIMEPHUX
COpOeHTIB Uil Ta30BOi Ta  PiIAUHHOL
xpomatorpadii [9-12]. 3 MeTor0 MOXIUBOTO
BUKOPHCTaHHS ISt eKOAHATITUYHOT
JIarHOCTUKK ~ TEXHOTEHHOTO  3a0pyaHEHHS
HAaBKOJIMIIHBOTO TPHPOIAHOTO CEpPeIOBHUINA
cuHTe30BaHi copbentu IV-VI ampoboBani B
TECT-CHUCTEMaX 130KPaTUYHOTO ENIOIOBAHHS,
Ha TPUKJIAAlI PO3YMHIB BIANOBITHUX COJEH

JTY>KHUX  METaliB, B  EJIOCHTI 1,5-
2,5 MM Na,CO; AQHIOHHUX  IHTPEIE€HTIB
0araToKOMITOHEHTHUX CyMiIIeH THUITY

F~,Cl",NO;,HPO,’,SO;’ 3 uyTmBicTIO /10

1+5 ppm Ta edexrusHicTio 1600-4000 BETT
(Ri=10,6-1,2) npu MaKCUMaJIbHO
JIOITyCTUMOMY THCKY B KojoHmi 20 Mlla, mis
MOTIEPEHbO CEeMapoBaHOrO po3Mipy (pakiii
25-40 MkM, OOMIHHOI €MHOCTI 3a XJIOPH]
aHIOHOM 0,02-0,04 MI-eKB/CM”. Oxcu-
KBaTEPHI30BaHi ryaHiIuHI} XJIOPUJOM
amiHOC(epoHOBI axykTH mia Ha3Boro OKA-1
Ha TIOBEpXHI TIOJNIMEPHOI MATPHI THITY
KT'AC (puc.1) ta KI'C (puc.2) wmaroth
CEJIEKTUBHO BBeneHi (yHKIioHaNbHI (—N=)-
Ipynu, sKi NpUHMaIOTh y4acThb B PEAKLIAX
iorHoro oobminy mpu BEIX nmocmimxyBaHux
aHIOHHHUX TecT-cucTeM. Sk mokazanu (i3uKo-
XiMigH1 BUTIPOOYBaHHSA CHUHTE30BaHi
COpOEHTH MOXHa BUKOPUCTOBYBaTH $K B
OJTHOKOJIOHKOBOMY TaK 1 B JBOKOJIOHKOBOMY
peXuMax 10HOPIAUHHOT  enrolii, XiMidHa
CTIMKICTh SIKUX HE MOPYIIYEThCS HAaBITH B
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[HTEHCHBHICTH CUTHATY
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Yac noiHrpeai€eHTHOro yrpuMyBaHHSI

Puc. 5. Xpomarorpadiuae po3nineHHs cymimn
pexxnMi BOKONOHKOBOTO MeTony BEIX Ha okcukBaTepHiZOBaHOMY

PI3HOOCHOBHHMX aHIOHIB MiHEpaJIbHUX KHCJIOT B
TYaHIIUHIA XJIOPHIOM

aminocheporoBomy (OKA-1) copbenti tumy KI'AC, posmip dpakmii aionita 25-40 MKM B
posninstouiit (4-150 MM) Ta cTaHIAPTHOTO KaTioHiTa B mojaBisirodiid (4-250 MM) KOJOHKax Npu
mBuAKOCTI erortii 1,5 m/xB. emoenta (1,5 MM NayCOj) mix tuckom 2,5+3,0 Mlla, ne 1 — 2 mr/a

(F7),2—4wmr/n (Cl7),3 - 10 mr/a (NO3 ), 4 — 70 mr/n (HPO,?), 5 — 20 mr/n (SO;%).

0,1 H po3unMHaxX CHUJIBHMX KHCIOT Ta OCHOB.
Jis  eKoJIarHOCTUKU  JTOBKLIS PEKOMEH-
IY€ThCSI BUKOPHUCTOBYBATH Xpomarorpadiusi
KOJIOHKU JOBXKHUHOIO 50-250 MM Ta niaMeTpoM
3-6 MM mpu  poOOYOMY THCKY Ha BXO.I
KOJIOHKM TIepeBaxHO B Mexax 1+3 Mlla;
3alI0OBHEHHS  XpoMarorpa(iuHux  KOJOHOK
HEOOX1IHO MIPOBOJIUTH CyCHEH31MHIM
MeTosoM Tipu THcKy 4+8 MIla, mpudomy cin
BIIMITUTH, 10 €(EKTUBHICTh PO3IUICHHS
AQHIOHHHUX CYMIIIEHl CYTTEBO 3alEXHUThb BiJl
METOAMKH Ta CIOCO0Y IAaKOBKH TECTOBAHOI
KOJIOHKH. Tepmin xpomaTorpadiuHoro
aHayizy 5 KOMITOHEHTHHX pi3HOOCHOBHHUX
aHIOHMX cUCTeM He mepeBulnye 20-25 XBUIUH
npu  IBHAKOCTI emomii 1,5 Mi/xB. Ta
OCTaTHINA e(eKTUBHOCTI PO3ALIEHHS
TECTOBaHMX aHioHIB (puc. 5). JlocmigHo-
nabopaTopHi  BUNPOOYBAHHA  HamNpaBlIEHO
Mo (DIKOBaHUX aHIOHOOOMIHHHKIB [V-VI
OpoBeJeHI y  BIANOBIAHMX  MiAPO3Jijax
ecroHchkx pipm BAT'OC, EKOC (Tamminn),

Ha jpocnigHomy BupoOHHNTBI IX AH Ecromii
[10,23] ta B mabopatopii HAIHI'T IGATYHI
(IBano-®pankiBchbk) [24,25,29]. CuHTe30BaHi
32 pO3pOOJIEHOI0 TEXHOJIOTiE€I0 aHIOHOOOMIH-
HumMu KI'AC ta KI'C pexomeH10BaHi B SIKOCTI
COpOCHTIB AN JIarHOCTHKU  aHIOHHHX
3a0pyqHEHh B yMOBaX TEXHOEKOJOTIYHOTO
MOHITOPHHTY MUTHOI 1 MiHEpalli30BaHO1 BOJIH,
MIPOMHCIIOBHX CTIYHHUX BOJI Ta
aepOTEXHOT€HHUX BUKU[IB TEIJIOEHEpreTHY-
HUX KOMIUIGKCIB, a TaKOX TIPYHTOBHX
BUTSDKOK ~ Ha  KOHKPEHTHMX  00’€KTax
METOZaMH Ta30piAMHHOI 1 BUCOKOE(PEKTUBHOI
ioHO0OMiHHOT Xpomarorpadii [11,12,30].

IV. ExcnepuMeHTaIbHA YAaCTHUHA

KinpkicHi Ta SKICHI XapaKTEPUCTHKH
ofepxkaHux Oydepyrouux MaKpOHOPHCTUX
aloHiTHUX copOentiB — ['YAHIAWHO-

AMIHOC®EPOHIB (1V, VI) Bu3nauanu y
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BiAmoBigHUX Toukax (E-t) kiHeTH4HOI KpUBOi
peakuii aMiHOKBaTepHi3alii 3a JIHIHHICTIO
3aNeXHOCTEN (pH-V) PIBHOBaXHOTO
MOTCHLIOMETPUYHOTO THTPYBaHHS 3pasKiB
copoenry (puc. 3,4) 0,1 7 pozunrom HCI Tta
BEJMUHHOIO Oydepnoi €MHOCTI

cuHTe3oBaHoro  anykry (B, B wmr-
exB/pH-I'cop0.), a Takox BHUIPOOYBaHHSIM
BiIiOpaHMX 3pa3KiB  OKCHKBAaTEPHI30BaHMUX
aMiHoC(hepoHiB y XpoMartorpagiaHuX

KOJIOHKaX MpU aHalli3i aHIOHHUX TEeCT-CHCTEM
(puc. 5) merogom BEIX B i130KkpatnuHOMY
peXuMI enrolii B 0HO- Ta ABOXKOJIOHKOBOMY
BapiaHTax PO3AUICHHS Ha 10HHOMY
xpomatorpadpi  IVK-21 3 koHmyKkTO-
MeTpuyHUM feTekTopoM BupooHunTsa OKBA
IX AH Ecronii (Tamminn). Po3paxyHok
kimpkocTi (N, mr-exB/I'cop0.) mpumernieHnx
¢bparMeHTiB cnonyku Mmoaudikatopa A0
aionitHoro XMC TnpoBOOMIM Ha OCHOBI
JAHUX 3BOPOTHHOIO  MOTEHIIOMETPUYHOTO
TuTpyBaHHs [15] 32 dopmyioro:

Vl(cl -V 'Co/Vz)

N= ; )
n-m

ne  V,,V,V, 00’eMu THUTpaHTa, sKi
BUKOPHUCTaHI Ha KHUCJIOTHO-OCHOBHE
TUTPYBaHHS BIJIOBITHO BUXITHOTO PO3YHHY 1
amikBotHoi yactunu, ™mi1; C,1C, -
HopMalsibHi KoHIeHTpauii Tutpanty (0,1 H
HCl) Ta ayry (NaOH) mnonepeanno

BiJIKTIOPOBAHOI0 y BUXIJHOMY PO3UHMHI; N —
YUCJIO TPUIIETICHUX (YHKI[IOHAIBHUX TPYII
y Monau¢ikoBaHii Moiekyli; m — Maca
(maBaxka) XMC, r.

CenapariiifHe pO3/UICHHS CHUHTE30BAHUX
3pa3kiB 3a (pakiisiMu (BeIMYMHA YaCTHHOK B
MKM MeHmie 25, 25-40, 40-63, 63-100) nus
AHATITUYHUX e MIPOBEACHO Ha
CEeNIEKTUBHOMY  yJbTpacemaparopi  (ipmu
AJIBITTHA (Asctpist) B IX AH Ecronii, ne
ONTUMAJILHOIO JUISI CYCIEH31MHOI MaKOBKH
XpoMarorpaiyHMX KOJIOHOK TIiJT THCKOM
4+-8 MIla Ta pocTtaTHBO €(PEKTUBHOKO IJIf
BEIX po3npinieHHss BusBmiacs apyra 25-
40 MM  (pakuis  OKCHMKBAaTEPHI30BAHOIO
ryaHiuHii xaopuaom aminochepony [10,13].
TepMocTiiikicTh  cdepoHiB  MONEPeIHBO
OLIHIOBAJIACh 34  BIJOMHUMH  METOIAMU
tepMmorpaBiMerpuunoro  anamizy  (TT'A)
BUXIIHUX Ta XIMIYHO  Moau]iKOBaHUX
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copOenTtiB [-VI B pexxumax 3itomku T, JITA,
AT ta Q-ATT xpuBux Ha aepuBaTorpadi

[Taynik-Ilaymik-Epnei, wmomens  Q-1500/1,
¢ipvu  MOM  (YropumHa) B iHTepBali
TEeMIIepaTyp 293+773 K (TMHAMIYHWHA

BapianTt) Ta 293+389 K (kBasicraruuHui
BapiaHT) TepMOIpaBIMETpii B IIATUHOBOMY
MIKPOTUIJII TIPU IMIBHJAKOCTI HarpiBaHHS S-
6 K/xB. Ta nporpamuHomy po3kiani 0,4 Mr/xs.

[10,16]. OnepsxaHHs ryaHiAuHO-
aMiHOC()epOHOBHX aJlyKTiB (IV,VI),
MOTIEPEHBO  OYMIICHUX  BiJ ryaHiquHI’
XJIOPUIY  3TiTHO  METOAMKH  aMiHOKBa

TepHizanii (cmocodbu A, b), miaTBepmKeHO
CENICKTHBHOIO  PEAKLi€l0 Ul  IMOXIJIHUX
ryaninuay Xapnaena-Hoppica [27, ¢.230],
CYTh SIKOI TOJIITa€ B HACTYITHOMY: HaBa)Ky
o6ims 0,050 r wmommdikoBaHOTO COPOEHTY
CyCIIEH3YI0OTb B 3 MJI cCyMiln pIiBHUX 3a
o6’emom 0,1 %-HOrO pPO3YMHY IUALIETHITY,
20 %-noro po3unny KOH Ta 2,5 %-HOro
CIOMPTOBOTO PO3YMHY O-HaTOlIy, uepes3
25+40 XBWJIMH CYyCHEH3is 3a0apBIIOETHCS
pokeBUM  a00  IHTEHCHBHO  YEPBOHHM
KoJIbopoM. KinbKiCHE NMPOXOKEHHS peaxiiiit
(1-7)  Bu3HAuamu  3a  BUKOPHUCTaHHSIM
T'yaHIIMHOBOTO MoOJudikaTopa — METOA0M
NOTCHL[IOMETPUYHOTO  OCA/DKEHHS  a30TO-
BMICHUX OCHOB pO3YMHOM TETPapOJaHO-
MEpKypaToM-2-Kalilo B yMOBax [iii peaKkTHBY
Kiveri-Canbro 3 yTBOpEHHSIM  JIETKO
GbiIbTpOBAaHOTO OCagy TMOCTIHHOTO CKJIaay
HEPO3YMHHOTO y BOAI 1 B  HAAJHIIKY
OCa/DKyBada, IO Ja€ 3MOTYy BHU3HA4YaTh
BIJIMOBIIHY KIJBKICTh HE BHUKOPUCTAHOI B
peaxiisax aMiHOKBaTepHi3allii OCHOBH.
PeaktuB Kiueri-Cambro [27, c.344]: 21,6
KOBTOTO OKCHAY pPTyTi 3Mmimyoote 3 391
pomaHigy kamiro B 200 MJI TUCTHILOBAHOL
BOJHM, YTBOPEHY CYCIIEH3iI0 TEPEHOCATH Y
MipHY KOOy o0’emom 13 1 momaroTh
pO3BelieHy a30THY KHUCIIOTYy Maibke [0
PO3YMHEHHSI OKCHIy, NOTIM 00’€M pPO34YHHY
JOBOJSITH  BOJAOID JO MITKH, pEaKLilo
MIPUTOTOBIICHOTO PO3YHMHY 3aBXXIU HEOOXiTHO
nepeBipsATH, BOHAa  IOBMHHA  IIOCTIHHO
3anumatucs crnabonyxHow (pH = 8,5-9,5).
1,2-Enokcunponianoxiani OKCHETHIMETA-
kpwiaTHoro rento tumy Bimomux EC (E-300
ta E-1000 [7] 3 mucnepcuictio ¢pakuii 25-
40 MKM Ta €MHICTIO 3a E€IOKCUIHUMH
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rpynamu Bignosigao 0,3+0,1 ta 1,0+0,3 mr-
ekB/['cop6. Ne253429780730) cunTe3oBaHi 3
KIHCTUYHO KOHTPOJHOBAHOI €MHICTIO B
mexax 0,20+1,30 mr-exs/I'cop6. B ymoBax
TEPMOKATATITHYHOTO €MOKCH/TyBaHHS
ctheponiB C (I) 3rigHo panime po3poOICHUX
metonuk [16,17]. Karamizatrop enoxcu-
JTyBaHHS TpeT-OyTOKCUHATPIN (TBH)
BignoBigae kmacudikamii “a” TY 6-09-15-
573-82 [31, c. 331], oneprxaHuii 3a MPOMUCOM

[26]. Enokcumue wuwmcno (EY) ximiuHO
Mo T (DiKOBaHHX SHIXJIOPT1APUHOM Ta
ankimaminamu [ NH,R,,NHR,R;,N(R),]

chepoHiB pO3paxoByBalIMd 3TiHO BiOMOIi
METOJUKH [32] 13 eKCIIEPUMEHTATLHUX JAHUX
3BOPOTHBOI'O KHCIIOTHO-OCHOBHOI'O MOTEHIIIO-
METPUYHOTO THTPYBAaHHS 3a JIOTIOMOTOIO
BUMIPIOBAJIbHOI ~ CHUCTEMH  XJIOPCPIOHMIA-
CKISIHUH €JIEKTPOJIU Ha MiTiBoibTMETpi pH-
121. CenexkTuBHEe aMiHyBaHHS TETPACTUII-
SHIICHTAaMIHOM Yd  HOT0  OJIITOMEPHUMH
npomucioBumu ananoramu — (mo)TEITA Ta
(2mITEITA (xonuepr “Opiana”, Kairymr)
enokcucgeponie  EC(II) no  yrBOpeHH:
tenaceponoux anykrie tumy AC(I) 3
KIHETUYHO BU3HAYEHOI €EMHICTIO B Mexkax 50-
250 mr-exs/pH-I'cop0. mpoBeneHo panimie
[14,21]. BimmuctunpoBaHUN Ta XpOMaTo-
rpadidyHO OYMILEHUH TeTpaeTUICHIICHTaMiH
BianmoBimas mapui ‘a4’ TY 6-09-05-804-78

[31, «c.442]. 3 MeTow  MOKpAaIEHHS
riagpodibHO-T1APOHOOHMX TOMOXIMIYHHX
BJIACTUBOCTENl Ta IABUINEHHS 1oHI3aIil

MaTpuIll cOpOCHTY I peakiiii KBaTepHi3arli
BUKOPUCTaHI TpueTuiaamid mapku “a” TY 6-
09-1496-77 [31, c.464] Ta ryaHiguHIA XJO-
pun (ryaHinus rigpoxiopun Mapku “a” TV 6-
09-3577-74 [31, c.132]). Cunrte3 xBatep-
HI30BaHUX ryaHiIMHO-aMiHOC(EPOHOBUX
copoentiB tuny KI'AC, KI'C (IV, VI) 3
KIHETUYHO  KOHTPOJBhOBaHOK  OydepHOoIo
emHicTIO B Mexax 60+600 mr-exs/pH-I"cop0.
OPOBOAMIN 32 BIAMOBIAHO PO3POOICHUMU
METOAAMH (ciocobu A,b) HUIIXOM
CIPSIMOBaHOT XIMIYHOT Moaudikarii
COJITHOKUCIIMM ~ TYaHIIWHIA XJIOpUIOM Ta
TPUETUJIAMIHOM  MATPHUIl  MaKpOIOPUCTHUX
cheponiB II, III, V 3a enokcumHuMu Ta

CIIMUPTOBMMHM  TpyIaMH  BiJNOBiAHO 10
MOCJTIIOBHO KBaTEPHI30BAaHUX aJyKTiB
(puc. 1,2), BUOpaHi 3paszku SAKUX

JTOCITIJIKYBAJTHCh Ha Tiapo- Ta
aepoTexHOreHHuX 00’ekTax merogamu BEIX
[30,33].

Cnocio A. KBarepHizoBaHuii ryaHiam-
Hill xJ0puaOM amiHocdepon 3 OydepHorO
emuictio 60-350 mr-exs/pH-I'cop6. (IV). ¥V
peakrop, oOnagHaHu’ 3MIITyBa4eM,
TEPMOMETPOM Ta BaKyyMHOK CHCTEMOIO,
3aBaHTaXyOTh 5 T amiHochepony III (AC) 3
BUXIIHOK €EMHICTIO B Mexax 50-250 mr-

exB/pH-I'cop6. 3 momneperHbO0 OMUIEHUMHU
€MOKCUIHUMU rpynamu Ta 50 mn
IMCcTUIbOBaHOi  Boau. OpnepikaHy — Cymiln

3aJMIIAIOTh Ha | TOAMHY Ui TIOBHOTO
HaOyxaHHs copOenTy. Ilicng nporo monmaroTh
0,5t (0,005 r-mMonp) TryaHIOUHIA XJIOPHIY,
pEaKkTOp BaKyyMylOTh, a pEakUiiiHy Macy
HarpiBaroTh B TepmocTtati 10 383-388 K. Jlms
Mi/IBUIIEHHS] BUXO/y LIBOBOTO MpoaykTy IV
(KI'AC) opmepxanuit cybcTpaT mepiogudHO

yepes 2-3 TOJIMHU CTPYLLUYIOTb,
NEPEeMIIyIOTh,  JOJATKOBO  BAaKyyMYIOTb.
TepMmin peakiii KBaTepHi3allii BU3HAYaIOTh 32
KIHCTHIHUMH napameTpamu npotiecy,

TPUBAIICTD SIKOTO CKJIaAae Big 6 1o 48 ronux.
CunrezoBanuii mnponykr IV mpomuBaroTh
MOCIIOBHO IHCTHIHOBAHOIO BOI0r0, 10 %-
HUMH PO3YMHAMH TIAPOKCHIY Ta XIIOPUIY
HATpil0, a MOTIM 3HOBY — AMCTUIHOBAHOIO
BOJIOIO, ETWJIOBUM CIUPTOM, JHUCTHUIOBUM
ebpipoM Ta  BHUCYUIYIOTb Ha  MOBITPI.
KBarepHi3oBaHMil  TyaHIIUHIA  XJIOPUAOM
aminocgepon IV (KI'AC) xapakrepusyerbcs
KIHETUYIHO PETYIIHOBAHOIO oydepHoIO
emHicTIO B Mexax 60-350 mr-exs/pH-I'cop0.,
mo € gemo mniaBumeHor (Ha 40%) y
MOPIBHSHHI 3  HE  KBAaTEPHI30BAaHUMHU
aHanmoramu. Oco0nuBO y BepxHiil obnacti
10,7-11,6 pH Ta B pgiama3oHi CepemHIX
snauenb pH (3,5-10,6), ne KoHIEHTpaiiHMIA
TPaJliEHT 3MIHIOETHCS TPAKTUYHO JIHIHHO 3
HEBCJIIMKMMU BiIXuJIeHHAMU Oins 4,3 ta 6,2
pH B nocutek mmpokiit oomacti HCl-tutpanra
A(pH)>7,1 (puc.3), y m0OpiBHAHHI i3
3BHYAHUM aMiHyBaHHsIM enokcuchepony II
(EC) TerpaeTmiieHneHTaMiHOM YU  HOrO
MPOMHUCIIOBHUM  aHAJIOTOM  —  JPYTHM
JUCTUIISITOM TOJIeTUICHIOMiaMiHy (KOHIEPH
“Opiana”, Kamym). MoaudikoBanuii copOeHT
KT'AC (IV) pochimkyroTh Ha MOJAEITBHUX
TECT-CHCTEMax METOJaMU BHUCOKOC(PEKTUBHOI
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10HOOOMIHHOT XpomaTorpadii Ta XpomaTo-
¢dokycyBaHHS B  JUCKPETHOMY  DPEXHMI
TPaJIIEHTHOTO  CJIOIOBAaHHS ~ KOMITOHEHTIB
BIJNIOBITHUX MPOO, OCHOBHI XapaKTEPUCTHKH
SIKOT'O 3aJIe)KaTh BIJ BUXIJHUX BJIACTUBOCTEN
copoerty AC (IIl), Texnonorii mporecy Ta
[IOBHOTH  MpPOXO/DKEHHS ~ peakuid  3a
NPIOPUTETHUMHU MeXaHi3MaMM KBaTepHi3allii
(cxemu 1-4) MOJIIMEPHOT MaTpHuIli
aminocdepony III (puc. 1).

Crnoci6 b. AmiHOKBaTepHi3OBaHMH
ryaHiIuHii XJopuaoM enokcucpepon 3
OydepHoIO €MHICTIO 100-600 mr-
exkB/pH-I'cop6.(VI). ¥V peakrop, obmagHanuii
3MillTyBayeM, TEPMOMETPOM Ta BaKyyMHOIO
CHUCTEMOIO, 3aBaHTaxywTb Sr 1,2-emno-
KCUIIPOMIUINOX1HOTO OKCUETHIIMETAKPH-
natHoro rens II (EC) 3 BHXiZHOIO €MHICTIO
0,40-0,93 mr-exB/I'cop6., 40 Ma1 OUCTHIIBO-
BaHoi Boau Ta 20,2 r (0,2 r-M0J1b) TYaHIIUHINA
xyopuay. Peakiiiiny macy 6e3 po3MilryBaHHS
BUTPUMYIOTb Yy  XOJOJWIbHHKY  IpH
noHmwxeHid Temneparypi (275 K) 24 roaunu,
MOTIM TIpU KiMHATHINA Temmepatypi (298 K) —
48 ronun. Ilicast uporo onepkaHuii cyocTpaT
MEePEeMIIyIOTh, PEAKTOpP BaKyyMylOThb Ta
HarpiBatoTb y Ttepmoctari 10 383-388 K,
BIAMOBIIHO 4epe3 KOXHI 2-3  TroJuHH
CTPYLIYIOYHM Ta JOJATKOBO BaKyyMYIOUH
JOCIIJDKYBaHy CycrHeH3iro. TepMiH peakiii
aminokBatepHizamii Il (EC) Bu3HauaroTh 3a
KOHLEHTpaUliHUMU ~ Ta  TeMIepaTypHO-
YaCOBUMH napameTrpamu IpPOIIECIB,
BI/IMOBITHOI TTOBHOTH TMPOXOKCHHS PEaKIlii
srizHo  cxeM  (5-7) 3a  TIpPIOPUTETHUMHU
MeXaHI3MaMH aMiHyBaHHS Ta KBaTepHi3aIlli
MOJIIMEPHOI MaTPUL T'yaHIJUHIA XJIOPUIOM 32
enokcugaumu rpynamu Buxignoro EC (II) ta
TIAPOKCWIBHUMH ~ TPYNaMHd  CHHTE30BaHOL
ryaHignHo-cepoHoBoi aminockinagoBoi ['C
(V). 3aranbpHa TpUBANICTh MPOLECY CKIAJIA€E
BigmoBigHo Big 48 no 120 rogud. Bunpinenns,
MIPOMHUBAHHS, BUCYIIyBaHHS Ta OLIHKY SIKOCTI
nueoBoro npoaykry VI (KI'C) mpoBoasth
aHaJIOTiyHO 10  cmocody A.  AMiHo-
KBaTEPHI30BAHMKM  TYaHIIMHIA  XJOPHUIOM
enokcuchepon VI xapakTepusyeTbcs KiHe-
TUYHO PETYyJIbOBAHOI Oy(epHOI0 €MHICTIO B
mexax 100-600 mr-exs/pH-I'cop®. 3 Binmosia-
HUMHU Jiana3oHamu JiHiHOCTI (ApH) Ta
KOHIICHTPAIIMHOIO CTAI[IOHAPHICTIO I'PaJli€EHTa
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pH-cepenosuma 3a HCI tutpanTom. 3 MeTor0
MOKPAIIEHHS SKOCTI KiHIIEBOTO NMPOIYKTY Ta
HPUCKOPEHHS HPOXOKCHHS peakmii
amiHOKBaTepHizamii (5-7) y peakiiiiHy macy
cyOcTpaTy MOXHA JOJAaTKOBO JI0JaBaTé 3-
10 mac.%  TpHeTHIaMiHY (TEA) 9K
IPOMHUCIIOBOTO  JWUCTHIIATY  TOJNIETHIICH-
nomiaminy (2m)IIEITA B mnepepaxyHKy Ha
OCHOBHHH peareHT — TYaHIIWHIA XIJIOPHI.
XimiuHO MOIM(DIKOBaHI TaKUM CIIOCOOOM
MaTpHIli ryaHiInHO-aMiHOC(HEPOHOBUX
anyktiB IV,VI (puc. 1,2) sBasttors coboro
OKCHaMiHOKBaTEepPHI30BaHi MaKpOMOPHCTI
Oydepyroui copOEHTH 3 ACKPAaBO BUPAKEHUMU
aHIOHOOOMIHHMMH BJIACTUBOCTAMHU B JIOCHUTH
mUpoKin obmacti pH-cepenopuiia, siKi MOXHA
YCIHIITHO BHUKOPHCTOBYBATH JJISI PO3IIICHHS
cymiliel aHIOHIB CWJIBHHX Ta CepeaHixX
MiHEpalIbHUX KUCIOT (puc. 5) [29,30, 33].

V. BucHoBku

1. Ha ocHOBi 3amporoHOBaHOT KOHIIETIIii
Ta  PO3NIIHYTOIO  MEXaHI3My  peakIlii
aMiHOKBATEepHI3alil TyaHIOUHIN XJIOPUAOM
XIMIYHO aKTUBOBaHUX KaTaJITUYHUM
ETMOKCH Ty BaHHSIM Ta CCJICKTUBHHUM
aMiHyBaHHSIM OKCHETHJIMETaKPUIIATHUX
chepoHOBUX Telel oJep>KaHi HOBI JBa THITH
MaKpOIMOPUCTUX aHIOHOOOMIHHUKIB 3
HANpPaBIeHO MOAU(]DIKOBAHOI CTPYKTYpPOIO
MaTpuIll Ta BIANMOBIAHUM  TiIpoQiIHHO-
rizpogobHumM  OanmaHcoM  MPULICTIICHUX
(yHKIIIOHATILHUX TPYTI.

2. Metonamu TEpMOTpaBiMeTpii,
PIBHOBR)XHOI IMOTEHIIIOMETpii Ta BHCOKO-
epeKTUBHOI 10HOOOMIHHOI  Xpomarorpadii
BU3HA4YEH] ekl €KOJIOTOaHAJIITUYHI
0COOJIMBOCTI CHHTE30BaHUX COPOEHTIB, OKCH-
kBatepHizoBani (OKA-1) 3paskm  sKuX
PEKOMEHJIOBaHI  JUIsl  TEXHOEKOJIOTIYHOTO
MOHITOPUHTY BOJHOTO Ta aepPOTEXHOT'CHHOTO
3a0pyIHEHHS.

3. Po3pobieni MeToau iIbOBOTO CHHTE3Y
ryaHiAMHO-aMiHOC(HEPOHOBUX  aIyKTiB 3
KIHETUYHO PeryJib0BaHOIO oydepHoro
emHicTIO B Mexax 60-600 mr-exs/pH-T'cop6.,
BIAMIOBIAHMMHK  [Oiama3oHaMH  JIIHIMHOCTI,
KOHIEHTPAIHHOI CTalllOHAPHOCTI TpajieHTa
pH-cepenoBumia 3a  XJOpHI-aHIOHOM 3
edpextuHicTioO 1600-4000 BETT Ta BHCOKOIO
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Chemically Active Macroporous Oxyethylmetacrilat Gels'
Aminquaternization by Guanidin Chlorid (Review)
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On the basis of syntheses and studied mechanism of the aminquaternization reaction of
the oxyethylmetacrylatspheron gels, which were preliminary chemically activated through
catalist epoxiding and selective-amining, by guanidin chlorid, we received two types of
macroporous anion exchanging sorbents with specified properties. We developed methods of
the directed synthesis of the quarternized guanidin-aminospheron adducts with kinetically
controlled buffer volume within 60+600 mg-eqv/pH-Gsorb. with the corresponding ranges of
lineage, concentrating stationary of pH environment gradient according to the chlorid-anion,
and efficiency (1600-4000 HETD) of the mixture separation of mineral acid anion through
ionexchanging liquid chromatography.
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