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B3AEMOJIA KONATEHY AEPMHU
3 MIHEPAIbBHUMH TA NONIMEPHHEMH

CIIONYKAMHM

Y cmammi nasedeno pesyromamu [49-cnexkmpockoniunux 0ocrioxrcenv 63aemooii Xpomosanozo dxce-
JAMUHY 3 AKMUBHUMU UeHMPamu akpuiogoi emyavcii MBM-3 ma mooudixosainozo MoHmMmMopUIOHimy.
Bcmanognieno sminu OnmuuHUX cmyz NOZIUHAHHS CNeKmpis 00CHI0NYBAHUX 3PA3KI6 3 YMBOPEHHIM
XimMiunux 36°3Ki6 pisnoi npupoda, a came: KOOPOUHAUILHUX, eIeKMPOBANCHMHUX, B00OHEBUX A MINCMOLE-
kyasprux. /losedeno 0ouiioHicms 6UKOPUCMAHNS NOJIMEPHUX MA MIHEPATLHUX CROLYK Ol HANOBHEHHS

nanispabpuxamy namypaivioi wKipu.

KmouoBi cnosa: 1ano6i06aIbHA KOMNO3UYis, 63aEMm00is, [U-cnexmpockonis, akmuseni epynu, ximiu-

HUll 36’ 130K, KoAdAzeH, 0epmda.

1. Beryn

B mikipstHiit TpoMUCIOBOCTI BUKOPHUCTOBYETHCS 3HAUHA
KIJIBKICTh XIMIUHMX PEYOBHH, 0COOIMBO Ha CTaisAX AyOaeHHsa
Ta HaNOBHIOBaHHs HamiBhabpukaty. Haifwacrimne BUKO-
PHUCTOBYIOTHCSI KOMIO3UILii /IJIsT HATIOBHIOBAHHSI iIHO3EMHOTO
MOXO/KEHHS, 1[0 MalOTh 3HAYHY BapTiCTh Ta He 3aBXKIU
exoJsioriuno 6esrneuni. Po3pobka HOBUX BITUMBHIHUX KOM-
nosutiii ays 00pobKu HKipsiHOro HamniBhabpukarty € nep-

CIIEKTUBHUM HAIIPSIMKOM; B TOMY YMCJi — BUKOPHUCTAHHS
TOJIiIMEPHO-MiHEPAIbHUX KOMIIO3UIIIH /71T HATIOBHIOBAHHS,
SK €KOJIOTTYHO YUCTUX Ta TeXHOJIOTIYHO e(heKTUBHUX CIIOJYK.

Jlst nocaimskernst 6yiio o6pano meron [Y-crekrpockortii,
110 OCHOBAHMWI Ha B3A€EMO/Iil PEYOBUHM 3 €JIEKTPOMATHIT-
HUM BUIPOMIHIOBaHHAM B iH(MpauepBoHiil 06JacTi CeKTpy
i mos’a3aHuii 3i 30y/JKEHHSIM BaJIeHTHUX Ta Jedopmaiiii-
HUX KOJWBaHb B MoJiekymnax. lle mae 3amory imentudi-
KyBaTU HasgBHICTb y JOCJIJKYBaHiil peYOBUHI OKPeMHUX
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(yHKI[IOHATBPHUX TPYI aTOMIB Ta iX BimHOcHUI BMicT. Ta-
KMM YMHOM MOJKJIMBO BUSIBUTH YTBOPEHHS HOBMX 3B'SI3KiB
B CTPYKTYPl HaTypaJibHOI IMIKipH, 1110 HAIlOBHEHA MOJiMep-
HUMH Ta MiHEPAJILHUMU CHOJYKAMU.

ABTOPH CTATTi NPOrHO3YIOTh, 1110 HATIOBHEHI IIKipH Ma-
TUMYTb TOJITIIEH] SKiCHI XapaKTepucTuKu (B TOMY YMCIi
i TirieniuyHi BAAacTUBOCTI Ta (OPMOCTINKICTh MIKIpH), IO
JI03BOJIUTH BUKOPUCTOBYBATH X JIJIs1 BUPOOHUIITBA JIUTSUOTO
B3YTTS 3 HATYPATIBHOI MIKIPH, SKICTH SIKOTO MOBMHHA Oy TH
Ha HaBUIIIOMY pPiBHi.

2. Axanis niTepaTypHux mepen
Ta MocTaxoBKa npo6neMu

AHasi3 iCHyIOYMX CBITOBMX HayKOBO-AOCJIAHUX POOIT,
1O HalpaBJeHi Ha PO3MIMPEHHS ACOPTHUMEHTY HAIMOBHIO-
BaJbHUX Ta JAOAYyOJIOBAILHUX MaTepiasiB Ta ITiBHIIeH-
Hs €KOJIOTIYHOCTI MIKIPAHOTO BUPOOHUITBA, MOKA3aB, IO
AKTYaJbHUM € HAIPSAMOK BUKOPHCTAHHS KOMIIO3MIIN Ha
ocHOBi OenTonitoBux rauu [1-7].

[IpoBenennit ananiz BUSBUB TMO3UTUBHUN BIIUB Ha
ebeKTUBHICTD J10/yOII0BaHHS-HAIOBHIOBAHHSI XPOMOBOTO
HaniB}abpukary HaHOKOMIIO3UI[IHHUX MaTepiaiiB (masi
AKP/MMT), mo Bkio4aioTh MOAU(piKOBAHUI MOHTMOPH-
JIOHIT Ta CUHTE30BAHWN B MOro MPUCYTHOCTI aKPUJIOBUI
conosimep [2]. B pesyabrari 06pobku Hanidabpukary
BCTAHOBJICHO IIJABUINEHHS BUXOJY JAOCHIJHUX HIKIp 32
TOBIIMHOIO, MeKi MIITHOCTI TIpN PO3TATYBaHHI, HAJPHUBI Ta
[IPO/IABJIIOBAHHI ITAPUKOM, Ta 3MEHIIECHHS €JJaCTUYHOTO BU-
JIOBKEeHHS 1pu (hiKCOBAaHOMY HaBaHTa)keHHi. Pesysbratn
JIOCJTI/IPKeHb BKA3yIOTh Ha CyTTEBI BiAMiHHOCTI (hizmko-me-
XaHIYHUX MOKA3HUKIB JOCHIAHUX 1 KOHTPOJBHUX IIKip.

Buxopucranus nanokommnosuty AKP/MMT axrtusi-
3y€ YTBOPEHHS B CTPYKTYPi KoJIareHy MillHUX MiCTKOBUX
3B’SA3KIB yOUJIBHUMUE CIIOJYKAaMU XPOMY, 1IO IPOSIBJISIETHCS
B TIIBUIIIEHHI TeMIepaTypy 3BapiOBaHHs 3pa3KiB MIKipH Ha
17 °C nopiBHSHO 31 3pa3KaMu TiIJIBKU XPOMOBOTO Iy OJI€HHSL.

B po6oti He BKazaHO MPO MOKJIUBICTH KOOPAMHAIL]
y BHYTPIilHIO chepy KOMILIeKCHUX croryk xpomy OH-rpyn
GEHTOHITY, 10 JOCTYIIHI [ [KUX CIOJYK, a TAaKOXK YTBO-
peHHs BoaHeBUX 3B’s13KiB Mik OH-rpymamu GentoniTy
i HeNTUJHUMH TpyllaMHu KojareHy. B misomy, yBara aBTo-
PiB, BiIMIOBIIHO /10 MEXaHiI3My B3aEMOJIiI HAHOKOMITO3UTIB,
30cepe/kKeHa TiJIbKU Ha TIPUCYTHOCTI aKPUJIOBOTO TOJIiMe-
py 1 Hi 9K He PO3KPHUBAE POJi Ta MOKJIMBOCTI B3aEMOii
GeHTOHITY 3 KOJareHoM JepMu GeHTomiTy. VIMoBipno, aB-
TOPU TOMUJIIIOTHCS, BPAXOBYIOYM MOHTMOPHJIOHIT B HaHO-
xommo3nti AKP/MMT inepTHoio cKk7asoBOIO, iHAKIIE, SK
MOSICHUTU CYTTEBY 3MiHY BJIACTUBOCTEH IIKIpU TOPIBHAHO
3 BuKopuctaHHsM Timbku cuctemMu <AKP+0,5 % CryOg».

[Momampmi mocmifzkenust aBTopiB |3, 4| BUSBUIN MOXK-
JIUBICTh yYTBOPEHHS aMifiHUX 3B'sI3KiB amiHorpymn Oijka
i kKapOOKCHIBHUX TPyI moJimepy, edipHUX 3B’A3KiB Iij-
POKCHJABHUX TPyH GiaKka i KapOOKCUIBHUX IPYI MOJIMeEpY,
a TaKOK BOJIHEBMX 3B's13KiB. Buieskaszane Oyio nigrsep/ske-
HO aBTOpaM# [3] pesyJibrataMu JAOCTi/KEHHS TeMIepaTypu
3BApPIOBaHHS TOJTMHHOTO MOPOMIKY BHUXIHOTO, /le3aMiHOBa-
Horo, erepudikoBaHoro i micis ayG/eHHs.

3aIiaHoOBaHi IOCJI/PKEHHS TIPOIOBKYIOTh CKCIIEPUMEH-
TH TOINEPEHIX OCJIIHUKIB, ajle Ha KOHKPETHUX PEYOBH-
nax (MBbM-3 ta momudikoBanuii MOHTMOPUJIOHIT).

3 MeTOoI0 O1iHKYM e(PEKTUBHOCTI PO3POOBJIEHUX TOJTIMEPHO-
MiHEPaJIbHUX KOMIIO3UILH [OIIJIbBHUM € BCTAaHOBJIEHHS Xa-
pakTepy B3aeMoii MiK 00pOOIIOBAJIbHUMU MaTepiajaMu

Ta KOJAareHoM, IO J03BOJIIE INPOTHO3YBaTH e(peKTUBHICTH
CTPYKTYPYBaHHS JIePMU Ta PAIliOHAIbHICTh BUKOPUCTAHHS
CTBOPEHUX XIMIYHMX KOMIIO3UIN# y BUPOOHUIITBI MIKipH.

I . .
3. 06'ckT, MeTa Ta 3apavi KOCAigMEHHSA

O6’exmom danoi poboru e [Y-cnekrpockomniyui mo-
CJIJKEHHST B3a€EMOJIii KoJlareHy JepMu 3 MOAU(pIKOBAHUM
MOHTMOPWJIOHITOM Ta aKpuJoBOIO emyJibciero. IIpeamerom
JOCJI/IKEHb € BCTAHOBJICHHS 3B’S3KY MiX KOJIAT€HOM Jiep-
MU Ta MOAUG(IKOBAHUM MOHTMOPHUJIOHITOM i aKpUJIOBOIO
€MYJIbCI€I0 SIK CKJIAJIOBUX HATOBHIOBAIBHOT KOMTIO3UIIT 71T
00pOOKY HIKIPAHOTO HaliBhaOpUKaTy.

Memoio pobomu € nocaipxkenns [Y-cneKTpoCKONIYHUM
METO/IOM B3a€EMO/Iil KoJlareHy JiepMU 3 MiHepaJIbHUMU Ta
AKPUJIOBUMHU CIHOJIYKAMU.

Jlist TOCSTHEHHS TIOCTaBJEHOI MeTH HeoOXiZHO BHUKO-
HaTHM Taki 3ajadi:

1. Amaniz miTepaTypu 3 THUTAHHS TOCJi/IPKEHHS.

2. TlpuroryBaHHsi JabOPATOPHUX 3Pa3KiB [Jis AOCJIi-
JUKEHHS.

3. IY-cnektpockoris oTpUMaHUX 3Pa3KiB.

4. Awnasiz oTpuMaHuX JaHUX B XO/i JOCiKenHs, Ghop-
MYJIIOBaHHSI BUCHOBKIB.

4. MaTepianu Ta METOAY AOCHiMMEHHSA
B3aEMOfii XonareHy fAepMHu 3 NONIMEPHUMU
Ta MiHEpaNEHUMM CRONYKaMHU

[l BU3HaUeHHs XapaKkTepy B3a€MO/Iil KoJlareHy epMu
3 MO/IN(DIKOBAHUM MOHTMOPHUJIOHITOM Ta aKPUJIOBOIO €MYJIh-
Ci€l0 TOTYBaJIM JKEJATUHOBI TUBKY TOBIIUHOI 10—15 MKM
3 KOHIIEHTpami€eio 611koBoi ckaanoBoi 1 %. g gocriaxenn
3aCTOCOBYBaJIM TOXi/JIHUI KOJareHy — TeXHIYHWH HIBUJ-
KOPO3YMHHUI JKEJATUH KUCJIOTHOTO CHOCOOY OTPUMAHHSI,
AMiHOKHCIOTHUN CKJIaJ SIKOTO OGJU3BKUNA /10 KOJIaremy.
BpaxoByioun, 1mo y BUPOOHUIITBI IIKipU MiHepaJbHi Ta
moJiMepHi CroyKu e(peKTUBHO BUKOPUCTOBYIOTHCS TSI
HAIOBHIOBAHHsI Jy0JII€HOTO CHOJyKamMu XpoMmy HariBbab-
pUKaTy, /IS JOCTiJPKEHb BUKOPUCTOBYBAJIM IOTIEPETHBO
xpomoBanuii kematud (MKcp). Auas mporo B 1-% posumn
skenaruny gopasaiu 5,0 % AyOUJIBHUX CIOJIYK XPOMY
y TepepaxyHKy Ha OKCHJ XPOMY.

[l BCTaHOBJIEHHS B3a€EMO/Iil KOJIareHy JepMU 3 MiHe-
pamamu gocaiani KeaaTuHOBI maiBku Kc, 06pobasanch
rizpoauctepcieio Na-moutmopusonity (MMTy,) y xijib-
kocTi 12 % minepanbpHOi YacTUHY Big GIIKOBOI CKIAZ0BOI.
[ucnepcito MM Ty, orpumyBanu micas moaudikaitii riapo-
mucnepcii 6erronity (konnentpaiisa 100 r/mx) noaidocda-
TOM HaTpilo 3 Butpatoio 10 % Bix macu cyxoro miHepadmy.

[l BcTaHOBJIEHHS B3a€EMO/IiT KOJIareHy JepMu 3 akpH-
JIOBUM TOJIiMEPOM fociani skenatuHoBi Bk XK e, 06po6-
JISUIUCH aKpUJIoBoio emyJbcielo MBM-3 y ximbkocti 6 %
Bijl GiJIKOBOI CKJIAZOBOI IIE€PEPAXyHKY HA CYXUil 3aJIUIIOK.

Takox skenaturoBi Bk Kc, 06pobIsiinch cymi-
meno minepanbuoio (MMTy,) Ta nomimepuoio (MBM-3)
CKJI3JIOBOIO Y BUIIEBKA3aHUX KiJbKOCTSX /IJIS BUSHAUEHHS
CIIBHOTO eeKTy B3aEMOJIii 3 KOJAreHOM IepMH.

Memoo docaidacenns: indpauyepBoHa CIEKTPOCKO-
misg (IY-cmextpockomist). [locmimkeHHsT TPOBOANIN Ha CY-
yacHoMmy yHiBepcaibHoMy Dyp’e-1U-criekrpomerpi TEN-
SOR-37 (BRUKER, Himeuyunna). Xapakrep B3aeMojii
JOCTIKYBAaHUX CHUCTEM OIIHIOBAJAM 3a 3HUKHEHHSM, 3Mi-
NEHHSM Ta 3MIiHOIO IHTEHCHUBHOCTI BIiJITOBITHUX XapakTe-
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PUCTUYHUX CMYT IPOIyCKaHHS. BifHeceHHs cMyT HpoIryc-
kaHHg B [Y-crexkTpax BUXiHUX PEYOBUH Ta MPOAYKTIB iX
B3a€EMO/Iii MPOBOJAWJIN BIiJMOBIIHO 0 CMYT IPOILyCKaHHS
XapaKTepUCTUYHNX 3B’SI3KiB I'PYI aTOMIiB.

Maremaruyna o6pobka cmyr Gysia MpoBeieHa 3a Mpo-
rpamoio «Band separation» agantoBanotw 10 npusany «Spe-
cord M-80». 3a KpuTepiii MPaBUIBHOCTI PO3KIALY CIIEKTPY
MpUiiMaIn CHiBIAAiHHSA KOHTYPIB PO3PaXx0OBaHOI Ta eKcIie-
puMenTtaabnol cMmyr. /s ofiepsKaHHs JaHuUX PO BKJIAJ
OKPEeMUX KOMIIOHEHTIB B iHTErpajibHy IHTEHCUBHICTb CMYT
6yJ10 3po6JIeHO IPUIYIIEHHS, 110 IHTerpasibHi KoedilieHTn
MOTJINHAHHS 1HAWBIAYaJIbHUX CMYT CITBIAAAIOThH [8].

B xoai mposepenna amnanisy B3aeMo/ii B pi3HUX CH-
cTeMax Ha OCHOBI OTPUMAHUX CIEKTPIB, OyJIO BUCYHYTO
MPUIYIIEHHS, [0 aHaJi3 IJ0Nll OTPUMAHUX IiKiB Jae
MOJKJIMBICTD GiJIbII TOYHO NpoaHanizyBatu 3sadikcoBaHi
3minu. llosicHIOETBCA 16 TUM, 1O B JI€IKUX BHUIIAJKaX
3MiHa MiKiB BiI0OYBAETHCSI HE JIMIIE B BEPTUKAIbHIN (IHITMMEI
CJIOBaMH 3MIHIOETBCS YAaCTOTA KOJMBAHHSA), a il B TOPU30H-
TaJbHIN nomuHi (y BUIIAJKY YTBOPEHHS IMMPIINAX ITKiB).
3a yMOBW yTBOPEHHS IMUPIINX MiKiB, HaBiTh He3HaAYHA
3MiHa B 4acTOTi KOJIMBAHHS BCE OJHO CBIYUTH IIPO 3MiHY
BHYTPINIHBOI CTPYKTYPH PEUOBUH, YTBOPEHHS [[0JIATKOBUX
3B’A3KiB, 1[0 0COGJIMBO BaXKJIMBO BUSABUTH B X0/ TIPOBE/IE-
HOro y po6oti gocsijzxkenHs. TaKMM YMHOM, 3aCTOCOBYIOYN
piBHsiHHs Tayca aast o64YMCIEHHS TIONM THKIB, aBTOPaMK
craTTi OyJI0 OXapaKTepU30BaHO OiJbII TOYHY KapTHUHY 3a-
(bikcoBaHUX 3MiH.

5. PesaynesTaTH AOCRifMEeHHA B3acMoOmii
KONareHy AEPMH 3 MONIMEPHUMK
Ta MiHEpaNEHUMK CRNONYKaMHK

Jl1s1 OLIHKKY MOMKJAMBUX B3aeMoOiil B cuctemi «Kc, —
MMTN, — MBM-3» Baxkuupow € indopmaiiis 1mpo xa-
PAKTEPUCTHYHI CMYTH TIOTJIMHAHHS BXiJIHUX PEYOBUH, IO
npezcrasieni B tabu. 1.

[Ticsst 06pobku sxenaruny cromykamu xpomy (I11) BinGy-
BAIOTBHCA JIeSIKI 3MIHN XapaKTePUCTUUHNX CMYT HOTJIMHAHHS,
OCHOBHI 3 HHUX MOB’sI3aHi 3 BXOJKEHHSAM KapOOKCHJIbHOI
rpynu GiJiKa y BHYTPIlIHIiT KOMILIEKC COJIi XPOMY Ta yTBO-
peHHi KOOpAWHAIIHUX 3B’S13KiB. B migTBepsKeHHS 1IbOMY
inTepsan 1200-875 cv~! moexnye mabip: emyra 1161 cm™!
i meue 1084 cm~! xapakrepui ans rpyn SO4%, cMmyru
1200 em™' Ta 1161 cm~' — ams kapGokcuabHOI rpymn,
a cmyra 922 cM~! — BKasyloTh Ha MagTHUKOBI KOJMBaHHs
rpyn NH,. Takox B obmacti 277—474 cm~' xapakrepui
nedopmaritiiini komuBaHHs 3B’sg3aunx NH-rpyn (Amin V).

Ha criextpi MBM-3 (tabu. 1) MokHa BUIITATA Xapak-
TEPUCTUYHI TPYIU CMYT MAKPOMOJICKYJISIPHUX METUIICHOBUX
JIaHOK, 10 MiATBEpP/IKYEThCs acuMeTpuynuMu 2956 cm!
i cumerpuunumu 2874 cM”!' BaleHTHUMM i HOKHUYHUMU
1440 cv! xomiBannsamu. Jedopmamniitai 1381 em™! xomnn-
BaHHA XapakTepHi s MeTuabHoi rpymu. Cumyra 998 cm™!
HeIIoCKuX JedopManiiHuX KoJuBaHb 0OYMOBJIEHA HasiB-
nictio jganok C-CH.

IIpomyckanus, mo croctepiractbes, B obmacti 1700 ey
XapaKTepu3ye, B OCHOBHOMY, BaJIeHTHI KOJMBaHH 3B's13Ky C=0,
O MICTUTbCSA B CKJIAAHOEDIPHUX TPyHax MeTHJIAKPUJIATY
i 6yrunaxpunary. Cyvyrn 1196 cv~! ta 1165 oM™, o6ymosmeni
ACMETPUYHUMH i CUMETPUYHUMHU BaJICHTHUMH KOJHBAHHAMM
38'a3ky C-O-C rtak nHaszBaHoi <«edipnoi» cmyru. s xap-
GOKCUIIBHOI TPYIM XapakTepHi cMyrH BajeHTHux 1738 cm™!
xosmBanb C=0 i pedopmaniiinux 1259 e~ rpyn OH.

3rigHo 3 miteparypHumu gaHumu [9-12] mng MMTy,
xapakTepha mmupoka cmyra (tabna 1) npu 1040 cv~!, axa
Bi/ITIOBi/la€ BaJIeHTHUM KOJIMBAHHSM acUMETPUYHHUX 1 CH-
MetpnyHnx Si-O-Si TeTpaeapiB KpeMHEKHCHEBOTO KapKa-
Cy Ta BKa3y€ Ha HasgBHICTb BIJIbHUX I[MOBEPXHEBUX Tifl-
POKCUJIBHUX I'pyn Minepasy. Inrtencusnuii gymier npu 467
i 523 cv~! xapakrtepHuii ans AiokTaeApUUHMX MiHepasin
TUIy MOHTMOPMJIOHIT i BKadye Ha aedopmaliiiHi KoJm-
panng 3p’askis Me-O. Cmyra B intepsani 798 cv~! Bin-
noBifae Si-O-Si xosmBanHsAM Kinenb 3 SiO4 Terpaenpis.

Tabmuua 1
XapakTepuCTHYHI CMYTY TMOMIMHAHHA BXiJHMX DEYOBUH
i MBM-3 MMTy, i,
" | Inyna aromis | Yacrora komsanss, cv~! | Tpyma aromis YacToTa KONMBAHHA, CM ™| [pyna aromis YacToTa KONMMBAHHSA, CM™ |
1| va.CHs 2956 VOH, 3626 VNH vOH, vNH 3404, 3086
2 | v.CHs 2874 N %440 VaiLHs, VoCHo 2955, 2878
3| 5CH, 1381, 1335 vaCHs 2854 v.CH, 2854
4| otH, 1440 S(H-0-H) 1626 Amig 1, vC=0 1636
5|  ve=0 1738 5i-0 1091 Awiz 11, dNH+VEN 1541
R vC=0, (CO0) 1408
6| ooH 1259 v(5i-0-50)-rer 1040
paepu Awig 111, dNH -+ vEN 1335, 1240
nneye NHs*, COO- 1200
7 | val(C-0-0) 1195, 1165 v(5i-0-5i), i, 798
50,2, CO0- 1161
VEN, 50, 1084
8| D 1119 v(0-5i-0), AlD, 781
V-0, vC=C, 5=0 1038
9 | v(C-C) v(EC-N) 1084 V(AL-OH) 694 V-0, vC=C, NH 980
NHy* 922
10| v 970 5(0-5i-0), Me-0 523
Cr*3, 5C=0 (CO0-) 609
1| soH 829, 762, 617 5(0-5i-0), Me-0 467 Amig V, ONH G 474, 577
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Iutencusna, cMmyra 3 mikamu 3440-3626 cm~! i cmyra
1626 cm~! Bignocarses o OH-panentnux i gedopmariii-
HUX KOJIMBaHb BUIBHOI Ta 3B’s:3anoi Boau. Cmyra B obsac-
Ti 694 cm ! xapaxTepna A7a AedopMaliifHUX KOJMBaHb
CTPYKTYPHUX Ti[POKCUJBHUX TPYT MiHepaiy, 1o 3B's3aHi
3 oxraeapuuannmu Al3* xkatiomamm. Cvyru Baentanx OH-xo-
JINBAaHb, SIKi XapaKTepHi /I CTPYKTYPHUX TiPOKCUIBHHUX
IpyIl IMapyBaTHX CUJIKATIB, CIOCTEPIraloThcsa B 00JacTi
3700-3200 cv!. ik 3626 cm~! i 3440 cm ! caig Bigme-
CTU JI0 BAJEHTHUX KOJUBAHb CTPYKTYPHUX TiJIPOKCUIBHUX
rpyn AI¥*-OH, mo Brasye Ha Mixmaposi o6minni kaTionu,

1,6 -

1.4 A

0,8 -
0,6 4

0,4 -

BinnocHa orraana ryerina, DVDn

AKi 3'ABIKIOTBbCA Ticas Moaudikaiii MOHTMOPHUIIOHITY T10-
gidocdarom narpito. Crabka cMyra 3 4aCTOTOIO KOJMBAHHS
1626 cm~! xapakTepusye aedopmariiini komusanns H-O-H
rpyn. [ormunanus B obmacti 2925 i 2954 cm™! nos’szami
3 acuMeTpuyHuMU i cumerpuunuMu BaseHTHUMM CH-Ko-
JIMBAHHAMM HiATBEP/KYE HASABHICTD B CTPYKTYPI MOHTMO-
PUIIOHITY MoJekysT Moaudikaropa. B pesysnwrarti B3aemomii
(yHKITIOHATBHUX TPYI KeJATUHY 3 aKTUBHUMU IIEHTPAMU
Na-MOHTMOPUJIOHITY Ta aKPUJIOBOI €MYJIbCii CIIOCTEPITAI0Th-
Csl 3MIHU $IK Y BUCOKOYACTOTHiN, TaK 1 y HU3bKOYACTOTHIN
30HaX XPOMOBAHOTO skejaaruny (puc. 1, tabm. 2).

— e MBM-3 cennnne Hcr— MMTa

Puc. 1. BignocHa onTudHa rycTMHA XpOMOBEHOTO #enatuHy Ta ioro komnosugii 3 MEM-3 i gucnepciewn MMTy,

1200 800
Hacrora, cM-1
Tabmuua 2

Jmina BIJHOCHMX ONTUYHUX T'YCTUH Y CIIEKTPax XpOMOBAHOI'O MeNaTuHy Ta jioro B3aeMofgii 3 MiHEpEJIl:HEIlD Ta HDIIiME]JHEIlD CK/Ia[0BOK

N XpoMoBaHuii Henatus Bignoca ontuysa rycruda, Ds/Di
) Ipyna aromis YacToTa KONMMBAHHA, CM ™| B, Mg, — MEM-3 | ¥ — MMTy, | g — MMTy, — MEM-3
1 vNH vOH 3404-3400-3398 1,28 1,24 1,39 1,36
2 vNH vOH 3086-3080-3076 0,85 0,83 0,96 0,85
3 VasCHgz 2955 0,89 0,93 0,97 0,95
4 vsCH 2878 0,71 0,73 0,75 0,70
5 vsCH 2854 0,67 — — —
B vC=0 1736 — 0,96 — 0,94
7 Awmig 1, vC=0 1636-1639-1656 1,31 1,26 1,5 1,62
8 Awig 11, SNH+VCN 1541-1543-1539 1,13 11 1,24 1,23
9 vC=0, (CO0) 1408-1412-1414 09 0,85 0,81 0,83
10 Awmig 111, SNH+VECN 1335 0,73 0,75 0,68 0,63
11 Awig 111, SNH+VECN 1240 0,76 0,81 0,76 0,78
12 NHz* 1200 ieye 0,71 0,58 0,75
13 50,% 1161 0,58 0,78 0,63 0,91
14 VEN, 50, 1084 0,74 0,78 0,93 1,10
15 v(0-5i-0), v(C-C), v(CN) 1038 wie4e — — nneye
16 vC-0, vC=C, vNH 980 0,17 0,21 — —
17 NH3z* 922 0,05 — 0,14 —
18 80H, Si-0...H-C 779 — — 0,18 0,16
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3akinuenns Tabn. 2

N XpoMoBaHuit HenaTua Bignocua ontuuna rycruna, Ds/Di
) [pyna aromie YacToTa KONMBAHHA, CM™ L B, He, — MEM-3 | ¥ — MMTy, | e — MMTy, — MEM-3
19 (5i-0)4, v(Al-OH) 696 — — 0,33 0,28
20 (Si-0)4, v(Al-OH) 661 — — 0,34 0,28
21 Cr*3, 8C=0, (COO7) 609 0,47 0,48 0,38 0,41
22 Awmig V, 8NH, Cr*3 377 0,43 — 0,38 0,39
23 Awmig V, 3NH, Cr*3 474-469-465 0,22 0,22 0,47 0,47

Buxonsiuu 3 ananizy [Y-cnekrpis (taba. 2, puc. 1)
MOKHA CKa3aTH, 110 [JIsI XPOMOBAHOTO JKeJaTHHY HalO1IbII
XapaKTepHUMHU € KOJIMBAHHSA IMENTUIHUX, TiZIPOKCUIBHUX,
KapOoHinbHUX rpyl, KatioHy NHs", ioHizoBaHOT KapOOKCHIIb-
HOI TPyHH Ta cyJabdar-iony.

Ha cnexTpax npoayKTy B3a€MO/il XPOMOBAHOIO JKeJla-
tnay 3 MBM-3 (puc. 1) crnocrepiraetbest psifi 3MiH, sKi
BUSBJISAIOTBCS Y 3MIllEHHI MAKCUMYMiB YU 3MiHi iHTEHCUB-
HOCTi CMYT TPOIyCKaHHS TEeNTUJAHUX, 10HI30BAaHUX Kap-
OGOKCHJIbHIX, aMIHHUX T2 IMEHHUX MaKCHUMYMIB Ta JesiKiil
3MiHI CTPYKTYpHOI KOH(OpPMaIlii XPOMOBAHOTO JKEJATHHY.

Sk BugHO 3 Tabi. 2, 06pobOKa XPOMOBAHOTO JKEJATH-
Hy MMTy, npusBoAnTb 10 MEPEPO3INOJiIYy Ta CyTTEBUX
3MiH (QYHKI[IOHAJBHUX TPYII, IK B BUCOKOYACTOTHii 06sacTi
CIIEKTPY, Tak i B 00JacTi HU3bKHUX 4YaCTOT, 32 PaXyHOK,
B OCHOBHOMY, BOJIHEBUX 3B’s13KiB. IIpo 11e cBiunTh 3MineHHs
upunn emyru NH 38’a3anux asentuux rpyn na 10 ey
Ta 361TbIIeH ST i1 BIAHOCHOT ONMTUYHOT TYCTUHN Ta 3MillleHHsT
BAJIEHTHUX KOJHMBAHb KapOOKCHiIbHOI rpymu Aminy I Ha
20 cm~! B Bucokouacrorny obmactb. [Togasa nikis 779 cm™ !,
696 cm! i 661 cM!, MOKINBO CBITINTH TIPO YTBOPEHHS
BoaHeBux 38’sa3kiB Tuny Si-O...H-N 3 NH-rpynamu 6iska.

B Hu3sbko4acToTHIN 064acTi CHEKTPIB 1pM dYacTOTax
676462 cM~!, axi BigHOCATH 10 CMYT MOTJIMHAHHS XPOMO-
Boro kommaekey (Cr'3), nedopmaniiinux aminorpyn (SNH)
ta kap6okcuaar-iony (COO™), MOKINBE YTBOPEHHS KOOP-
MWHALIHHUX 3B’I3KiB MisK KapOOKCHIaT-iOHAMU CTPYKTYPH
JKEJTATUHY 1 COJIIMM XPOMY i €JIEKTPOBAJICHTHI 3B'S3KH 3a
ydactio 3apsamkenHux 1entpiB MMTy, i 3apsamkennx ak-
TUBHUX TPyl NpoTeiHy. B3aemoziss nmpoTreiHOBUX MPOAYK-
TiB, B CTPYKTYpPI AKUX 3HAXOJATHCS HETATUBHO 3apsl/iKeHi
KapOOKCUIIbHI 1 MO3UTUBHO 3aps/isKEHI aMiHOTPYIIH, 3 Ka-
TIOHHUMH XPOMOBUMHU KOMILJIEKCAMHU 3 YTBOPEHHSM KOOP-
JIUHAIIHIX 3B’13KiB TAKOK MiJITBEP/KYETHCS BUCHOBKAMM
iHIMUX gocrimkyBadis [13].

Buxomsun 3 amamniszy MOpIBHIHHS BiTHOCHUX TYCTHH
cHeKTpiB norauHanns (Tabm. 2, puc. 1) B obmacti 2955 cm™
ta 800—500 cv !, Haitbimbin BIPOTiZTHUM, € YTBOPEHHS BO/IHE-
BUX 3B’sI3KiB Mi’K (DYHKI[IOHATbHUMU TPYTIAMHU XPOMOBAHOTO
skenatuny 1a MM Ty, tuity Si-O...H-C 3 CH-rpynamu Gijika.

B pesysprati cyminienoi B3aemosii GyHKIIOHAIBHUX
TPy KeJaTuHy 3 akTuBHUMHU IleHTpamu MMTy, Ta akpu-
JIOBOI eMyJIbCii CIOCTepiraloTbCs 3MiHM HU3bKOYACTOTHOL
3onu skejmatuny (tabia. 2, puc. 1) B inTepBasi 4acTtoT
1202-465 cm™!, gxi XapakTepusyoTh aAcOpOmiiiHi cMyTH
MOHTMOPHJIOHITY. AK BUAHO 3 Tabs. 2 B iHTepBaji 4acTOT
nedopmaniiinux komusanb OH-rpyn (1660 cv™!), BameHT-
nux koiusanb CN ta SO4> (1092 cm~!) crocrepiraerbes
30iJIbIIIEHHST OITUYHOI TYCTUHU CMYT ISt cucteMu «Kep —
MMTn, — MBM-3», 1o mMoxke XapakTepusyBaTH MOCJIi-
JIOBHY B3aEMOJIi10 QYHKITIOHAJIBHUX TPYT AKPUIOBOI €MYJIb-
cii MBM-3 3 aktuBuumu nearpamu MMTy, Ta nopasubiie

YTBOPEHHS €JIEKTPOBAJICHTHUX 3B’SI3KiB MiXK 3aps/’KEHOIO
MTOBEPXHEI0 MiHepasy i 3aps/)KeHUMU aKTUBHUMU IPyTIaMy
61IKOBOT PEYOBMHU.

Taxosx BUSABJIEHO 3MiHU 1 y BUCOKOYACTOTHIN 30HI CITEKT-
PY XPOMOBAHOI'O JKeJATHHY ITiCJIs B3AEMOJIII 3 aKTUBHUMHU
nentpamu MMTy, Ta akpunosoi emyubcii. 3adikcoBaHo
YTBOPEHHS 3HAYHOI KiJIbKOCTI BOJHEBMX 3B 513KiB BaJCHTHUX
KoJmBaHb BiabHOi rpymu OH kap6okcuny (3500-3000 ey
Tta 1736-1541 CM’1), BIpOTi/IHO, 32 y4acTi0 KapOOKCUIBHUX
i xapbonispuux rpyn MBM-3 Tta amino-, ckaagnoedip-
HUX, HeNTUAHUX TPy, ionizoBanux rpyn COO™ ta NHs"
XPOMOBaHOTO skesatuny. Ili cMyrm yacTkoBO mHepexkpuBa-
orbest cmyramu CH rpyn. Ha crektpi Buxignoro MBbM-3
KOJIMBaHHS KapOOHIJIBHOI IPyNU 3HAXOMATbCS B 00JacTi
1736 cm! i IPOABAAIOTHCA Yy BUTIAL JOCUTH iHTEHCUBHOI
cmyru. Takoxx 3HMKae cMyTa IIOTJIMHAHHA 10HI30BaHOI Kap-
Goxcuabioi rpynu 1408 cm~' ta BigOyBaeTbes 3Milenus
kationy NH3" (3 1200 cm~! 10 1202-1198 cm!) Ta 3mina
OT0 iHTEHCUBHOCTI B CIEKTpax BUXIJHUX TPOAYKTIB Ta
ix mMomudikariii.

3pocTants ONTUYHOI TYCTHHHU IiKY npu uyactoti 1198,
1084 Ta nossa miky npu 1047 e~ 06ymoBIIoE 3a3HaueH i
BUINle BITUB KPEMHIMKHCHEBUX CTPYKTYp, SK pe3yJbTaT
yrBopenust BoaHesnx 38’sa3kiB O-C-O ta CHy-rpym 6inka
3 IIOBEPXHEBUMHM TiJIPOKCUJIBHUMH TI'PYIaMU MOHTMOPHU-
gonity tuny Si-O..H-C Ta Si-O-H..O-C, ma mo Bka3sye
sMenmenns intencusnocti miky 1335 em™' Amigy III Ta
3HUKHEHHS MiKy BaJeHTHUX cuMerpuuHux CHy-rpyn npu
2854 cm~!. Takox 36imbleHHS ONTMYHOI TYCTUHU CMYT
noraunanng 1163 cm™!, mogsa miky 696 cm™!, 36inbien-
Ha inrencusnocti cmyru 3340-3360 cm!, smimenns ii
na 20 cm~!, mostBa mikiB 524 cm~! i 543 cm!, cBimuuTh
npo yrBopenns B cucremi «Kc — MMTy, — MBM-3»
poanesBux 38’sa3kiB Tuny Si-O...H-N 3 NH-rpynamu 6inka.

B o6aacri normmnanus s cucremu «Ke, — MMTy, —
MBM-3» 3 nosgsoio niky 1408 cm~' MoKHA HPUITYCTUTH
iimoBipry B3aemoziito COO™ iony jkejatuHy 3 KaTioHamu
MoBepxHi GOKOBUX TpaHedl MiHepasy B BUIJISIAI KOOPAWHA-
midHuX 38’13KiB. Takox 3B’s13aHi KapOOHIIbHI TPYIHU 3/1aT-
Hi KOOPAMHYBATHCh Y BHYTPIIIHIO KoopAuHaUiiiHy cdepy
XPOMOBOTO KOMILJIEKCY, BUTICHAIOUN 3Bi/ITH CyJabdorpymnu,
PO 10 CBIYUTH ICTOTHE 3POCTAHHSA ONTUYHUX TYCTUH iX
CMYT TIOTTTMHAHHS — TIHpPOKa cMyTa Tpn miky 1084 cv,
a Takox sMmiutenna niky npu uyactori 3340-3360 cm~!
B pe3yJbTaTi B3aeMojIil XpomoBaHoro skesmatnay 3 MMTy,
Ha 40-60 cm'.

KoopanHoBani y BHYTPIIlIHIO KOOpPAMHAILIIHY cdepy
rpynn C=0 MOXyTh yTBOPIOBATH KOOPANHAIIITHI (JIOHOPHO-
aKIenTopHi) 38’a3Ku 3 ionamu Cr3", a BUBibHEH CyIb(o-
TPy — B3AEMOJIISITH 3 BOAHEBMICHUMU (DYHKITIOHATBHUMU
rpynamMu XpoOMOBAHOTO JKeJIATUHY 3 YTBOPEHHSAM BOJHEBUX
3B8’g3kiB. IIpo 1e cBiguuth icToTHE 36iMbIIEHHS IHTEHCUB-
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Hocti yactotn kommBanns C=O-rpyn npu 1660 cm L. Tle-
pebyBaioun y BHYTPIlIHIA cdepi XPOMOBOIO KOMILIEKCY
ion SO42” MoKe yTBOpIOBATH €JEKTPOBAJEHTHI 3B A3KH
3 MMTy..

Buxomsiun 3 ananizy MopiBHSIHHS BilTHOCHUX TYCTHH
CTICKTPiB TIOTIMHAHHA B 06macTi 2854 em! ta 700460 cm™?,
HaNOIIBIN BipOTiHUM, Ha TOTJISIT aBTOPIB CTaTTi, € YTBO-
peHHsI BOAHEBUX 3B’SI3KiB MiK (DYHKIIOHAJbHUMHU TpPyIa-
Mu xpomoBaHoro skesatnny Ta MMTy, B cucremi «K¢, —
MMTy, — MBM-3» tumy Si-O....H-C 3 CH-rpynamu 6ijka
ta Si-O....H-N 3 NH-rpynamu 6ijka. 36iJablIeHHS ONITUYHOT
ryctunu cMyr noraunanus 609-465 cM~!, a Takoxk nosdsa
mikiB 543-524 cM~!, MOKIMBO CBiYUTH TIPO YTBOPEHHS
TaKUX 3B A3KiB.

OO6uucyieHHst TIONI MiKiB BiJHOCHUX XapaKTePUCTUY-
HUX CMYT TOTJIMHAHHS 3a piBHsAHHsAM layca [14] mosBo-
JIB O1JIBII apTyMEHTOBAHO BUSIBUTH 3MiHU, IO BifOyucs
MicJIs B3a€EMOJIiI XPOMOBAHOTO JKeJAaTUHY 3 MiHepaJIbHOIO
Ta TOJIMEpHOTO0 CKJIagoBuMu (Tabu. 3).

Tabnuua 3
[Inowa mikis BiAHOCHMX CMYT NOMIMHAHHA 33 piBHAHHAM [ayca
Biguocua rycruna, Ds/Di
No [pyna aromis Km;:::; aEM_1 % Mg, — MMTy, —
tr MEM-3
1 vOH 3500-3523-3521 | 112,0 36,3
2 vNH vOH 3328-3343-3357 | 229,4 306,3
3 vC=0 1738-1741 — 9,5
4 S(H-0-H) 1659-1661-1660 | 102,3 153,6
5 | Amig II, SNH+VCN | 1538-1538-1538 | 32,0 44,7
6 504% 1160-1163-1163| 1,3 56
7 VCN, 50, 1084-1088-1092 | 33,1 44,8
8 | vC-0, (Rp5i0)3, 5=0 | 1026-1035-1028 | 7,6 35,3
9 | vC-0, vC=C, vNH 973-917-971 1,5 1,4
10 5i-0...H-C 786 — —
11 5i-0...H-C 721-787 — 3,0
12| Cr*3, (COO7), 3NH 659-676 56,3 45,9
13| Si-0...H-C, 6C=0 582-589 — 23,8
14 5i-0...H-N 540-522-529 | 4186 23,8
15| Awmig V, NH, Cr*3 458-464-462 1,6 20,5

B BucokouactoTHiii o6macti crexrpy 3500-3521 cm~!

4iTKO BigokpemuBcs mik (tabu. 3, puc. 1), npu mpbomy
3a BHCOTOIO MOPIBHAJIBHI CMYTH Mali’ke He 3MiHIOOTHCH,
a ix muomnli 3MeHmWINCh B 3 pasu st cucremu <Koy —
MMTy, — MBM-3» B 110piBHSIHHI 3 BUXiTHUM XPOMOBAaHUM
sxkenatunoM. B obnacri emyr 3328-3357 cm! cnocrepira-
€ThCs 3CYB IMIKIB B HU3HKOYACTOTHY 06J1aCTh Ta MiABUIIEHHS
OTNITUYHOI TYCTUHU 3B’sA3KiB Ha Maiizke 80 BiflHOCHWX 0/1-
Huib. Taknii eekT BKasdye Ha 11epepos3nojlij Ta yTBOPEHHS
HOBUX BonHeBuX 3B’s13kiB MMTy, 3 NH ta CH-rpynamn
6inka Tuny Si-O...H-N ta Si-O...H-C. Takox Moxause
YTBOPEHHS BOJHEBUX 3B'S3KiB 3a y4acTiO BOJHEBUX Ta
MENMTHHUX TPYT JKEeJaTHHY Ta KapOOKCHUIBbHUX 1 Kapbo-
HipHUX Tpyn MBM-3.

Binbiuii 3a nometo nik C=0 BaJeHTHUX KOJMBAHb 1PU
1738 em™! B cucremi « K¢, — MMTy, — MBM-3» (ta6a. 3,
puc. 1) € miATBep/KEHHSIM YTBOPEHHSI BOJIHEBUX 3B S3KiB

Mmixx CHyp-rpymamu MBM-3 3 ogHOBaJeHTHUMM KaTioHa-
Mu B obMminHOMy Komrutekci. Yactura mosekynr MBM-3
BeTymae B crenudiuny B3aeMOAil0 3 OOMIHHMMM KaTio-
HaMU MiHepajay i OZHOYACHO YTBOPIOE BOJHEBI 3B'S3KN
3 aMiHOTpyIIAMM JKEJaTHHY.

Sk BuaHO 3 Tabu. 3 B iHTEpBasi yacToT AedopMaliitHux
komuBanb OH-rpyn (1659 cm™'), BasenTnux konusanb CN
ta SO42 (1092 cm~!) ciocTepiraeTbes 36iIbIIEHHS ONITHIHOT
IYCTHHHU CMYT HAIIOBHIOBAJTBHOT KOMIO3MIli 000X BapiaH-
TiB, aze 1e 30iAbIIeHHsa OLIbII BUpPakeHe 3HOBY K TaKH
B IIOCJT/IOBHOCTI 3MilllyBaHHS KOMIOHEHTIB cucteMu <K, —
MMTy, — MBM-3», o mMoske xapaktepusyBaTH B3a€EMO-
nito GyHKIiOHANIBHUX TPyl akpuyoBoi emysbcii MBM-3
3 akTuBHUME 1lenTpamu MM Ty, Ta noganbioro yrsopeHus
€JIEKTPOBAJIEHTHUX 3B’SI3KiB MiXK 3apsI/I)KEHOIO TTOBEPXHEI0
MiHepasy i 3apsKEHUMM aKTUBHUMMU TrpynaMu OiJIKOBOT
PEYOBUHMU.

B HU3bKOYACTOTHIN 061acTi CrieKTpiB mpy YactoTax (tabir. 3,
puc. 1) 676-462 cm~!, ki BigHOCATL 10 CMYT TOrJIMHAH-
Ha xpomosoro kommiekcy (Cr'?), nepopmaniiinux amino-
rpyn (8NH) rta kap6okcunar-iony (COO™) aug cucre-
M «Kep — MMTy, — MBM-3» nutoma miky 3meniiena ta
3MillleHa B BUCOKo4YacToTHY obsacth Ha 17 em~!, a muoma
niky 1pm uacrori 458-464-462 cm~! 36inbmena Ginbiie
ak B 12 pasis.

6. O6roBopeHHA MOCMigNEHHA B3AEMOAIl
KONareHy AEpMK 3 NONIMEPHUMMU
Ta MiHEpanLHKMK CNONYKAMMU

[TpoBeseni gocaizzKenus MiATBEPANIIN, IO HAIIOBHEHHS
HaniBhabpuKaTy HATypaJbHOI IKIPU TIOJIMEPHUMHU Ta Mi-
HEPaJbHUMHU CIOJYKAMU JIOaTKOBO CTPYKTYPY€E KOJIATeH
mKipu Ta 3abe3mevye CTBOPEHHs OinbIT cTabiIbHOI BHYT-
PIITHBOI CTPYKTYPH, HIO TapaHTY€E IMOKPAIIEHHS SKICHUX
XapaKTePUCTUK FOTOBOI HATYPaJIbHOI IKIpU Ta BUPOOIB 3 Hei.

Buxongun 3 pesysabratiB [Y-crieKTpoCKOMYHUX OCITI-
JUKEeHb, aBTOPHU CTATTi BBA)KAIOThH BiPOTiIHUM TaKOX, YTBO-
peHHs 3HaYHO1 KiJIbKOCTI BOJ[HEBUX 3B’sI3KiB MiK TTOBEpXHe-
BUMU TiIPOKCUIBHUMHU TPyTIaMu OEHTOHITY, KapOOHITbHIUMU
Ta a30TBMICHUME TIPYIaMU SKeJTaTHHY i KapOOKCHJIbHIMI
rpynamu akpuiaty. KpiMm 11boro, Mo/jamBe Takox yTBO-
peHHsI 3B’sI3KiB 3a paxyHok cus Bam-mep-Baanbca [15],
00YMOBJIEHUX [IHUCHEPCIHHUM ehEKTOM.

Pesgynsratu focmipkeHHs Jaf0Th MiICTaBU BUKOPUCTAHHS
MOJIMEPHUX Ta MiHEPATbHUX CIONYK (a came: Moaudiko-
BAHOTO MOHTMOPWJIOHITY Ta aKpuJI0BOi emyJibcii MBM-3)
[l HallOBHEHHS HaniBhaOpukaTy HaTypaJbHOI IMIKipu
3 METOIO OTPUMaHHsI GiibI sIKicHOT TOTOBOI Kipu. Kopucrh
Bi/l OTPUMAHUX PE3YJIbTATIB IOJISITAE B TOMY, 1O TOTOBI
HATypaJbHi IIKipH HAIIOBHEHI PO3POBIEHOI0 KOMITO3UITIEIO
MO’KHA YCIIIIHO BUKOPUCTOBYBATH Y BUPOOHUIITBI PI3HUX
TOBapiB 3i MIKipW, HANPUKIAA, B3yTTA. B MailGyTHBOMY
MJIAHYEThCS BUTOTOBJIEHHS NPOoOHOI mapTii HaTypaabHOI
mKipu, Ha craail HANOBHEHHs $IKOI OyjAe BUKOPUCTAHO
PO3po6JIeHy KOMIIO3UILIIO, s JOCIIPKEHHS] OKa3HUKIB
SKOCTI Ta TIOPIBHSHHS iX 3 TMOKa3HWKaMM IMIKip, 1[0 BU-
TOTOBJIEHHI 3a CTAHJAPTHOIO TEXHOJOTI€E.

7. BucHoBkx

Y pesysbTaTi MPOBEEHNX OCJI/KEHB!
1. Amamiz mitepaTypu 3 TeMU OCJIi/PKEHHS ITOKa3aB,
10 ICHYIOTh HAYKOBI POOOTH, 1[0 MPOBOAUIKUCH B AaHOMY
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HaIPSIMKY, ajle BAKOPUCTAHHS akpuiIoBoi emysbeii MBM-3
Ta MOAM(DIKOBAHOTO MOHTMOPUJIOHITY B KOMILTIEKCI He /10-
CJIIZKYBAJIOCh.

2. Orpumano [Y-crmexTpu mociimkyBaHUX 3pas3KiB.

3. BusBiieno yTBopeHHs I0/IaTKOBUX 3B’SI3KiB B CTPYK-
Typi KoJieramy JepMU B pe3yJbTaTi aHaslizy OTpUMaHuX
CIIEKTPIB.

4. 3adikcoBaHo MiATBEPKEHHS AONIBHOCTI BUKOPUC-
TaHHS TTOJIIMEPHUX Ta MiHEPAJIIbHUX CIIOJIYK /TSl HATTOBHEHHST
HaniBhabpuKaTy HaTypaJbHOI IIKipH.

[IpoananisyBaBuin pesysbratin [Y-crmexkTpockomiyHNX
JIOCJI/IKEHDb, aBTOPU CTATTi BBAKAIOTb, 110 MiHEPaJbHI Ta
MOJIIMEPHI CIOJYKM MOXKYTb CYTTEBO 3MIHIOBAaTH CTPYK-
TYPY XPOMOBaHOTO HamiBhabpuKaTy 3a PaXyHOK yTBO-
peHHs 3B’SI3KiB Pi3HOI MPUPOIU, & caMe: KOOPAUHAIIINHUX,
€JIEKPOBAJICHTHUX, BOJIHEBUX Ta 3B'S3KiB 32 PaXyHOK CHJI
Bamn-nep-Baanbca. Hait6isnbin BiporiiHUM € yTBOPEHHS HO-
BUX BojaHeBuX 3B’sa3kiB Ty Si-O...H-N rta Si-O...H-C
Mi’K aKTUBHUMU IIEHTPaMHU MOJM(DIKOBAHOTO MOHTMOPHJIO-
nity Ta NH- ta CH-rpynamu 6inka. B pasi 3acrocyBanHs
AKPUJIOBUX TTOJTIMEPIB B3AEMOJIisI 3 XPOMOBAHUM JKEJTATUHOM
BiZIOYBAETHCS 32 y4acTio KapOOKCUJIbHUX 1 KapOOHITbHUX
rpynt MBM-3 ta amino-, cksiagHoedipHuX, NeNTHIHUX TPYII,
ionizoBanux rpyn COO~ ta NH3™ xpomMoBaHOTO KeTaTHHY.

Taka B3aemogis crpusitume eDEKTUBHOMY CTPYKTYPY-
BAHHIO KOJIATEHOBOI CTPYKTYPHU JI€PMHU B HACTYNHUX TeX-
HOJIOTIYHUX IIpollecax Ta IIiABUIEHHIO eKCILIyaTalliifHux
BJIACTUBOCTEH MIKipH.
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B3AHMOJEACTBHE KOMMATEHA JEPMBI C MHHEPANTBHBIMH
H NONUMEPHBIMH COEAHHEHHAMH

B crarbe mpuBemens pesyibrathl MK-crexTpockonndyecknx
MCCTIeIOBAHMIT B3aMMOJIEHCTBIST XPOMUPOBAHHOTO JKEJIATHHA C aK-
THUBHBIMU IeHTPAMU aKPHUIOBOH amysabcun MBM-3 n monm-
brnpoBaHHOrO MOHTMOPHJIIOHUTA. YCTAHOBJIEHO M3MEHEHUS
OIITUYECKUX MOJIOC TIOTJIONIEHNsSI CIIEKTPOB HCCAEIyeMBIX 00pas-
0B ¢ 00pa3oBaHNeM XUMHUYECKUX CBSI3ell PasimuHoil MPHPOJBL,
a MMEHHO: KOOPJAMHAIIMOHHBIX, JEKTPOBAJIEHTHBIX, BOJOPOJHBIX
7 MeXMOJeKyIIpHbIX. Jlokasana 1erecoo6pa3HoCTh MCIOIB30Ba-
HUS HOJTMMEPHBIX ¥ MUHEPAJIBHBIX COEIMHEHWH /IS HATIOJHEeHUSs
noJryabpukara HATyPaJIbHONH KOXKH.
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