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CHUHTE3 TA IITIEHTUPIKALIA HOBUX
KAPBOKCUJIATHUX MOHOMEPIB

© [naoii A. 1., Lionko @. 1., Honoxcun 1. 1., Jlapyx M. M., 2017

Po3pobaena pedpaxkTomeTpyHa eKkcmpec-MeTOAMKA KOHTPOJIIO MpoleciB CUHTE3Y Ta
ounineHHs (moJi)anakiieHokcu(MeT)aKPUJIOBHX MOHOecTePiB TajieBoi i Ma/IEIHOBOI KHCJIOT Ta
niATBepAKeHa Oy/l0Ba OAepP:KAaHUX eTWIMETAKPUJIOBMX Ta TIeKCanponiieHOKCHAKPUJIOBUX
MOHoecTepiB ¢TasieBoi i MajeiHoBoOI KucI0T peppakTomMerpuynnm, I14- ta AMP 1H-CHeKTpaJII)-
HHMH MeTOJaMM aHAJTi3y, 0 Ja€ 3MOry ileHTH(}IKyBATH BKa3aHi KapOOKCHIATHI MOHOMePH.

KuarouoBi ciaoBa: kapOokcujgaTHi moHomepH, inentudikaunia, 4 ta SIMP 'H cnek-
TpaJjbHi METOU aHATI3Y.

A. L. Gladii, F. 1. Tsyupko, 1. P. Polyugyn, M. M. Lar uk

SYNTHESISAND IDENTIFICATION
OF NEW CARBOXYLATE MONOMERS

© Gladii 4. I., Tsyupko F. I., Polyugyn I. P., Laruk M. M., 2017

Refractometric rapid method of controlling the synthesis and purification of
(poly)alkyleneoxy(meth)acrylic monoester s of phthalic and maleic acids was developed and the
structure obtained of ethylmethacrylic and hexapr opyleneoxyacrylic monoesters phthalic and
maleic acid was found by refractometric, IR and '"H NMR spectral analysis methods, allowing
to identify these carboxylate monomers.

Key words: carboxylate monomers, identification, IR and *H NMR spectral analysis
techniques.

IMocranoBka nmpodaemu. [TonikapOokcnIaTi — 1e mepeBa>KkHO BOJOPO3UYMHHI aKPHIIOBI MOJIIMEPH,
SIKi MICTATh KapOOKCHJIbHI TpymH (MET)aKpHIOBHX KHUCIOT Y MaKpOMOJIeKyli Oe3mocepentHbo Oiisl molti-
MEpHOTO JIaHIora. BOHM MOXYTh MPOSBIATA BOAOPO3UYMHHICT UM aMQi(UIBbHICTh 3aJCKHO BiJl CKIAIy
KoronmiMepy abo OymaoBu Oiuroro manirora (Mer)akpuiary. L{i 3a7eKHOCTI TPOSBISIOTECSA Y TI0i(MeT)aKpu-
JIaTIB 3 BEIMKOI JOBKHUHOIO OIYHOI'0 TiZpOoQiIbHOIO JIAHIIOra: KOMOJIMEPIB METOKCHIIONICTHICHOBUX
ectepiB (MET)aKpHJIOBHX KHCIIOT 1 TigpokcumomiankineH-okcu(mer)akpunatie (I'TIAMA) [1] Ta xomo-
JTIMEpiB 0-aJIiI-0O-METOKCIMOMIETHICHY 1 MaJeiHOBOro aHripuay [2], sKi € OCHOBOIO TaKHX BasKIMBHX
MPOIYKTIB XIMIYHOI POMHUCIIOBOCTI, sIK Tinepruiactidikaropu 6erony [3] Ta neemynbratopu cupoi Hadti [4].

AHaJi3 ocTaHHIX Hociaimkenn i myOaikamiii. [IpuineruieHHs 10 MMoikapOOKCUIATIB BiIaaeHOl
KapOOKCHIIBHOI TPyINH, sKa HE IMPHUB s3aHa A0 MHOJIMEpHOro aiihaTHYHOrO JIAHIIOra, MIiABHILYE IXHI
aHTHKOpO3iiHi BimacTuBoCTi [5]. Ie 3abe3meuyeThes MOMEPEAHiM alMIOBAHHSIM IPOMHUCIOBO JOCTYITHHX
I'TIAMA anrigpugaMu ABOOCHOBHHX KHCJIOT 3 HOJAJIBIION KOIOIIMEPU3aIli€l0 0IePKaHOro KapOOKCHII-
BMICHOTO MOHOMepy. TakuM crmocoOOM MU CHHTE3YBaIM HOBI KapOOKCHIATHI MOHOMEPH B3a€MOJIEI0
rigpokcuerunmerakpuiaty (CEMA) i rigpokcurekcamnporninieHokcuakpuiary (ITITA6) 3 ¢ranesum (PA)
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ta masneinoBuM (MA) anrimpumamu [6-9]. OnepkanuM Ha 1X OCHOBI MOJiKapOOKCHIIATaM TpHTaAMaHHI
AQHTUKOPO3iliHI BJIACTHBOCTI. TakoX BOHW BHSBUIHCS ©()ECKTUBHHUMHU JCEMYIIbraTopaMHu Ha(TO-BOIHHX
emyJbciit [10].

AHaNITHYHUNA KOHTPOJIb PEaKIlii KaTaliTHYHOTO AI[MIIFOBAHHS TiPOKCIMOiOKCiamKiieH (MeT)akpH-
JaTiB aHTIIpUIaMU JUKapOOHOBHX KUCIIOT 3JIHCHIOBAIH KOHIYKTOMETPUYHUM TUTPYBaHHIM HElpopearo-
BaHMX aHriapuaiB [8], a ineHTU(IKYBaIU HUTLOBI MPOAYKTH METOAaMH MOJIEKY/IpHOI pedpakuii [9, 11].

Mera podOTH — CTBOPUTH EKCIPEC-METOA PeGpakTOMETPHUUYHOrO KOHTPONIO Iepediry peakxiii
armioBanas [ TIAMA aHriipuiaMu IBOOCHOBHHX KHCIIOT Ta CHEKTPAIBbHO 1MEeHTH(IKYBaTH OTPHMaHi
KapOOKCHITATHI MOHOMEPH.

PesynbTaTn mociimkeHb Ta ix oorosopenns. Peakiii anumoBands 'EMA 1 [TITA6 ¢raneBum i
MajieiHoBuUM aHTiapuaamMu npooauwiu 3a 10 %-ro monpHOro Hammuiiky ['TTAMA, 6e3 BHUKOPHUCTaHHS
PO3YMHHUKA y TIPUCYTHOCTI iHTiOITOpa TepMoroiiMepH3alii — METOKCHTIIPOXIHOHY, 1 TpUETHUIaMIiHy
(TEA) sk kartamizatopa. IIporec xapaktepusyerbesi pakruuno 100 %-to cenektusHicTio [6-11], T06TO
HE3HAYHOI0 YacTKOIW MOOIYHHX TPOJYKTIB pEaKIiii: TONIMEPHUX CHOJIYK Ta JAW3aMIllleHHX ecTepiB
¢raneBoi i MajaeiHOBOT KHCIIOT.

OTxe, 3HaYCHHS BUXO/IB KiHIeBUX MOHOMepiB DA-I'EMA, OA-TIITAG6, MA-TEMA i MA-III1IA6
(aKkTHYHO BiJMOBialOTh 3HaYeHHSIM KoHBepciii 3a @A 1 MA. Otpumani peakiiiiHi CyMillli TEOPETHIHO
MicTath 9,09 % mon. Hagmkosoro [EMA a6o IITAG 3a 100 %-i kouBepcii 3a ®A 1 MA. Buninenus
CHHTE30BaHUX LITbOBUX MPOAYKTIB Ta iX OYMINEHHS 3AificHIOBaNU 3a Meroaukoro [12]. [lns mepeBipku
e(peKTUBHOCTI OUYMILEHHS CHHTE30BaHMX MOHOMEPIB BiJl AOMIIIKK HempopearoBaHoro Buxiguoro 10 %-ro
MosbHOro Hamuinky [ TIAMA Oynu npuroroBani MojenbHi cyMimn 3 BMictom [TTAMA y KinmbKocTi Bin
20 1o 30 % momn. [N'oTyBasin MomenbHI cyMmiln 3MmitryBanHsM HaBaxxku [ EMA a6o III1AG6 i BiamoBigHO
O0YMCIIEHOT MacH OJIepKaHOTr0 HEOUHINEHOTO MPOAYKTY peakiii. Ha puc. 1 mokazaHo 3alleKHICTh 3MiHH
MOKa3HWKA 3aJIOMJICHHS peakmiiHux cymimed anumoanHs ['EMA 1 IIIA6 ¢raneBum i maneinoBuM
aHrigpuaamu Bix BMicTy Hajuuikosoro [ TTAMA B intepsaii 0...30 % mon.
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Puc. 1. 3anesxcnicmo nokasHuka 3a10MICHHS PeakyitiHoi cymiudi
610 emicmy Haonuwurkoeozo I’ EMA abo T11146

Ha puc. 1 6aunmo, 1110 IS YCIX PO3MNISHYTHX PEAKIIHHUX CHCTEM CIIOCTEPIra€ThCs MiABHIICHHS
MOKa3HHWKA 3aJIOMJICHHS 31 3MEHIIEHHSIM KiIbKOCTi 3anmuimkoBoro Bmicty TEMA a6o IITA6. Onepxkani
PAAM TOKA3HUKIB 3aJIOMJICHHSI, 110 MICTATH BIANOBIIHI 3HAYCHHS U MOJCIBHUX CyMmiliel, € (haKTUIHO
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NPSAMONTIHIMHUMU. 3HaiIeHl 3HA4YCHHS IIOKa3HUKIB 3aJIOMJICHHS BIINOBIIHHUX OYHMIIEHUX I[LIBOBUX
MPOAYKTIB (aKTHUHO 30IraroThCs 13 BEIMUYMHAMYI, BU3HAUCHUMH 32 JIOTIOMOI'OI0 €KCTPAIOJIALIT TPSIMHX.

OTmxe, MOJKHA CTBEP/PKYBATH, IO ITPOBENICHA MPOIICAYPa OUHMILCHHS OEPKaHUX PEaKIIfHUX CyMilei
Bin 3aymmkoBoro 9 %-ro moneHoro BMmicty Hagmiikoporo TEMA 1 [1ITA6 € edektuBHOW0. Y BHUMAAKY
HertoBHOT KoHBepcii DA 1 MA iX 3aIMIIKH MTICIS OXOIO0MKSHHS PEaKIiifHOT Macu BUIAAal0Th Ha THO PEaKTopa
Y BUIJISIII KPUCTAITIB 1 HE BIUTMBAIOTH HA 3HAUCHHS TIOKa3HUKA 3aJIOMJICHHS PEaKIiiHOT CyMillIi.

OT1xe, pepakTOMETPUYHNN METOJ] BU3HAUCHHS MOKa3HMKA 3aJIOMJICHHS PEaKIiiHOl CyMIII MOXHa
BHUKOPUCTOBYBATH JUIsl EKCIIPECc-BU3HAYCHHS KUTbKOCTI HenpopearoBaHoro [ TTAMA 1 koHTpodro nepediry
peaKilii y pa3i mpoMHUCIIOBOI peatizailii TaKKX MPOIECiB KaTaTiTUYHOIO allMIFOBaHHS.

Ha ocHOBi (i3UKO-XIMIYHMX TTOKa3HUKIB OJIEpKAHUX KapOOKCHUIATHUX MOHOMEPIB IO 1 MiCIs
OYHIICHHS 00YMCIICHO BEJIMYMHHU eKCIepUMEHTanbHoi MossipHoi pedpakiii (MRg) (tabmuist). 3HaueHHs
TeopeTndHoi MonspHoi pedpakuii (MRr) ans minboBUX NpPOAYKTIB Oynu 3HAWICHI 3a JOMOMOTOIO
mporpamu ACD Lab 3 BUKOpHCTAaHHSAM METOAY iHKpEMEHTIB. BCTaHOBIIEHMI 3a10BIIBHHN 30iT BETUYMH
MRt i MREg 151 OUHIIIEHUX MOHOMEDIB, 110 MIATBEPIKYE iXHIO OPyTTO-0YI0BY.

@iznko-XiMiyHI XapaKTepUCTUKH i TOKA3HUKHU MOJISIPHOI pedpakiuii NpoaAyKTIiB peakuii
10 1 micJis1 ounIeHHs

IponykT peaxiiii K4, MM, P n% MR, MRy,
POAYKT peakit mr KOH/r /Mo rlem® D em/monb em/monb
IO OYHIICHHS 192+ 2 260 1,2281 1,5240 64,78 -
DA-TEMA i
202+ 4 280 1,2280 1,5252 69,90 69,46
OUHIIEHHSI
10 OYHUIICHHS 92,0+3 550 1,1073 1,4850 142,4 -
DA-TITTA i
6 e 99,0+ 2 570 1,1150 1,4942 148,9 147,6
OUHIIEHHS]
MA- 0 OUMIIECHHS 233+5 210 1,2054 1,4780 49,31 -
TEMA et 246 +5 230 1,2170 1,4796 53,65 53,11
OUHIIEHHSI
10 OYHUIIECHHS 100+ 2 500 1,0896 1,4610 125,9 -
MA-IIITIA6 i
e 108+ 3 525 1,0950 1,4645 132,4 131,2
OUHIIEHHSI

Pesynbratu fpociimkenb Ta ixX o0roBopeHHs. CTpykTypa MOJNEKYd OAEpKaHUX OYHILEHHX
MoHoMmepiB DA-IT'EMA,DA-TITIA6, MA-TEMA 1 MA-IIIIA6 nomatkoro miarsepmkeHa IY-crekTpocko-
MiYHAMHA  gocmipkeHassmMu. [U-ciektpu omepskanu Ha IY-cmekrpodoromerpi “Specord-M80” meromom
TOHKHX ILTIBOK, HaHeceHuX Ha riactuaky KBr y niamasoni xsuasosux uncer 4000...400 cm™. [9-criekpu
LJIbOBUX MOHOMeEPIB 1 BinnmoBigaux BuxigHux [ TTAMA nokasani Ha puc. 2-5.

Topisrioroun criektpu [EMA i ®A-TEMA (puc. 2), 6aunmo, mo cMyra moriuHaHHsS 3a 3424 cv™,
sKa HaJSKUTH 70 KonuBaHb crupToBoi OH rpynu monekynmu 'EMA, y monekyni ®A-I'EMA 3nukae. Lle
MiATBEPIKYE BIACYTHICTD JOMIIIKH BUXITHUX PEYOBHH B ounieHoMy MoHoMmepi DA-I'EMA. [IpucytHicTh
apOMaTHUYHOI KapOOKCHIILHOI I'PYIH Y MOJEKYJIl MOHOMEpa NPU3BOIUTH JO TOSBU LIMPOKOI XapakTe-
prcTHYHOI cMyrH morauHaHHS y Mexax 3200...2580 ecm™ (v OH), a Takox 3a 896 cm™, 890 cm™ (8 OH) i
1320 cm™ (8 OH + v C-O). Ha yrBOpeHHs ecTepy (TateBoi KHCIOTH BKa3ye 3CYB XapaKTEPUCTHYHOI CMYTH
TIOrTMHAHHS KOJTHBaHb Kapbomimy g0 1724 cm™ i cMyru mormmHanms 3a 1136 cm™ (v C-0), 1275 cem™ i
1296 cm™. YTBOpeHa apomaTHuHa KHCIOTa TepebyBae y hopMi JUMepy 33 PaXyHOK YTBOPEHHS BOTHEBUX
3B’SI3KIB, IO MATBEPIKYEThCS CMYroro moriauHaHes 3a 1700 cm™. HasiBHiCTh apmiibHOro (parmenta y
crpykrypi mosiekynu @A-I'EMA 3yMOBiIIO€ CMyTH TIOTJIMHAHHS KOJMBAaHb, XapaKTEPHHUX JIIsl OCH30JIbHOTO
Kinbis 3a 1452, 1488 i 1580 cm™ Ta cmyru mormuuanus 3a 3080 cm™ (v C-H). XapakrepucTHuHi cMyru

33



normuHanas 3a 1580 i 1600 cM™ MmiATBEpIKYIOTh CIPSKEHHS apOMATHYHOTO KilbIist 3 KapboHiIoM, a 3a
748 cmt BKa3ye Ha 1,2-3aMillieHe apoMaTHYHE SIpO.

[MopiBusiaas crektpiB [1TTA6 i DA-TIIIA6 (puc. 3) Bkasye, mo BropunHa OH rpyma IIITA6 y
Mmonekymi DA-TIITA6 3umkae. lle mpu3BOAMTH O BiJCYTHOCTI XapaKTEPUCTHYHOI CMYTH IOTITHHAHHS
rizpokcuibHEX rpyn 3a 3472 cm” y crmektpi DA-TITIAG. TosiBa apoMaTHUHOI KapOOKCHIBHOI IPYIH
I ATBEP/KYEThCS HASBHICTIO IIHPOKOT XapaKTEPUCTUIHOI CMYTH MOrMMHAHHS y Mexax 3220...2520 cm™
(v OH) i osiBoI0 XapakTepucTHIHOI cMyri mormuHanas 3a 1700 cm™ y Burmsiai mieda. YTBOpeHHS ecTepy
draneBoi kucoTH miacHmoe cMyry norntuHanus 1724 vt (v C=0). Ha HasBHICTS apHIbHOro GparmMeHTa
y ctpykrypi Monekynu O A-TIITA6 Bka3yroTh CMyrd IOTJIMHAHHS KOJIMBaHb, XapaKTepHi Uil OSH30JIbHOTO
Kinbis, 3a 1452, 1488 i 1580 cm™ ta cmyru mormumanns 3a 3080 cm™ (v C-H). XapakrepucTHuHi CMYTH
nornuHasHs 3a 1580 i 1600 cm™ 3yMOBIICH] CIIPSKEHHSIM apOMATHYHOTO KUTBIS 3 KAPOOHIIOM, a CMyra 3a
744 et — 1,2 3aMillleHHSIM apOMaTHYHOTO KUIBIIA.
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Puc. 2. I4-cnexmpu nopiensanns ouungenoeo monomepa @PA-I'EMA i euxionozo I'EMA
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[TopiBatoroun crnektpy 'EMA i MA-TEMA (puc. 4), 6aunmo, 1m0 cmyra MHOTJIHHAHHS,
aKa HanexuTh a0 komuBaHb OH rpymm cnuprie momexkynu ['EMA, y wmomekyni MA-TEMA
Maiibke 3HUKae. Lle mpu3BOANTH 10 BIACYTHOCTI XapaKTEPUCTHYHOI MIMPOKOI CMYrd TOTIIH-
HAHHS BOJHCBHX 3B A3KiB TiApPOKCHIBHHMX rpyn 3a 3424 cvm™ y crmextpi MA-TEMA. IlosBa
KapOOKCUIILHOI TPYNH MayeiHaTy MiATBEPIKYETHCS HASBHICTIO MIMPOKOI XapaKTEPUCTUIHOI CMYTH
nornuHanHs y Mexax 3300...2600 cm™ (v OH), a Takok pO3MIMPEHHSM CMYIH MOTIHHAHHS 32
1730 cmt (v C=0) 3 mosBoro mueda 3a 1705cm™ (v C=0 kucnor). B3aemHe CHpsKCHHS
HEHACHYEHOT0 3B’sA3Ky MalleiHaTy 3 KapOOHUIOM CHPHYMHSIE MiABUIIECHHS IHTEHCUBHOCTI CMYT
nornuHanHg 3a 1636 cm™ (v C=C) i 948...890 cm™ (8 OH kucnorn). HasBHICT CMyrH TOTIHHAHHS
BonHeBux 3B'sa3kie OH rpyn Boau 3a 3460 emt BKa3ye Ha rirpockomniunicte MA-TEMA 1 Ha
yrBOoperHHs nomimku [EMA BHaciifok rigpoiidy y TOHKIH TUTiBII Ha moBepxHi BikoHemb KBr IY-
crekTpodoTomMerpa.

[MopiBusiaus cniekTpiB [TITA6 i MA-TITTAG (puc. 5) moka3sye, o cMyra MOTJIMHAHHS, SIKa HAJISKHTh
no konuBanb OH rpynu cnimptiB Monekynu T1ITA6G, y crieKTpi OYHUIIEHOTO MPOAYKTY € JIEIIO 3MIIIECHOO 1
Bi/IIOBiTae MakcuMyMy TormuHaHHS 33 3480 cM™, IO CBiAYMTH MPO TIrPOCKOMIYHICTH i YTBOPEHHS
nomimku [MITA6 BHacHimOK TiApomi3y mia Ji€lo aTMOCEpHOi BOJOTH, IO XapaKTEPHO JUIs €CTEpiB.
Hatomicte mosiBa KapOOKCHJIBHOI Tpynmu MasieiHATYy MIiATBEP/UKYETHCS  HASBHICTIO  IIHUPOKOI
XapPaKTEPUCTHYHOI CMYTH HorTHHaHHS y Mexax 3300...2600 cm™ (v OH), a Takox pO3IIMPEHHSIM CMYTH
normuaanns 3a 1732 cm™ (v C=0). B3aeMHe CrpsyKeHHS HEHACHYEHOro 3B 3Ky ManeiHaTy 3 KapOOHimom
MPU3BOANTH JO MiIBUIICHHS IHTEHCUBHOCT1 CMYT THOTJIMHAHH:A 3a 1640 emt (v C=C).

Orxe, pesynbpratd [Y-criekTpalbHUX IOCTIIKEHb MOBHICTIO MIATBEPIKYIOTh OYIOBY OACpPIKaHHX
MoHoMepiB PA-TEMA, ©A-TIITAG, MA-TEMA i MA-TITTAG.

By/0By MOHOMEpiB Takox mixrBepmkyBamn SIMP "H-criektpansuum aHamizom. Ounmeni 3paskn
(momi)ankineHokcH (MET)aKpUIIOBUX MOHOECTEepiB (pTajeBoi i MaJiciHOBOI KHCIOT aHali3yBadd Ha
cektpomerpi Bruker Avance DRX-400 (400,15 MInu) y (CD3)CO (BHyTpimHil cTaHgapT
terpamernicunan). Criekrp SIMP *H monomepa ®A-TEMA miciis O4HIIEHHS T0Ka3aHO Ha PC. 6.
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Puc. 6. Cnexmp AMP *H monomepa ®A-I'EMA

[IpoToHH METHIIOBOI TPYMU METaKpHIIOBOTO ()parMeHTa peecTpyroThes mpu 1.89 M.a. y BHIIIAI
CHHIJICTY. J[Ba MPOTOHM METHJICHOBOI TPYIH METaKpHiIoBOro (QparmMenra naroTh curHan mpu 5.61 i
6.10 M.1. y BUDJISAAI JBOX, OJM3BKO PO3TAllOBaHWMX CHHIJETiB. J[Ba Tpuruiern npu 4.45 1 4.56 m.n.
BKa3yIOTh Ha MPUCYTHICTh MPOTOHIB METHIICHOBUX TPYI OKCHETHIIEHOBOTO (hparmeHTa. YoTHpH MPOTOHH
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apuiIbHOrO (parMeHTa peecTpyloTbess mnpu  7.63...7.86M.n. y BUIILINI  MynbTHIDIETY. [IpoToH
KapOOKCHIIBHOT rpynu peectpyerbes pu 11.47 m.a.
Crextp SIMP *H monomepa ®A-TIITAB 11ic/ist OUMIIEHHS TOKA3aHO HA PUC. 7.

[
OQVO%H ‘
g d f,O
COOH
h
11095 11,85 1175 p]lam.
C6H5CH3

(CD3),CO

Puc.7. Cnexmp AMP *H monomepa ®A-ITTIA6

Tpu 6mu3pko posramoBadi cuarieTd npu 5.88, 6.18 1 6.35 M.1. € CHTHANIOM MPOTOHIB AKPHIIONTY.
[IpoToHH METHIICHOBMX 1 METWJIBHHUX TPYI, a TAKOXX TPETHHHUX aTOMIB BYIJICIIO OKCHIIPOILJICHOBOI'O
¢parmMenTa peectpytothes BimnmoBimHo npu 4.04...4.22, 1.10 i 3.45...3.72m.n1. MynbTaIUIeT TpH
7.64...7.83 M.21. 1a€ YOTHPU MPOTOHH APHIBHOTO (hparMeHTa. [IpoToH KapOOKCHITBHOI TPYIIN PEECTPYETHCS
npu 11.85 m.1. ¥V criekTpi NpUCYTHI CMYTH 3aJIMIIKOBUX KUTBKOCTEH €KCTpareHTa — TOIyouiy.

Crextp SIMP 'H momomepa MA-TEMA micns ounmmenHs mokaszaHo Ha puc. 8. IIpoTomn
METHJIOBOT I'PYIU METaKpUIoBOro parmeHTa peectpytoTbes npu 1.88 m.a. y Burmsiai cunrnera. [sa
OnM3bKO po3TamioBaHi cuHrinern npu 5.61 1 6.07 M., BKa3yloTh Ha MPHUCYTHICTh METHUICHOBOT IPYIH
METaKpUIIOBOTO (parMeHTy. MeTHUIIEHOBI TPYyIH OKCHETHUIIEHOBOTO (pparMeHTi peecTpyrloThbCs MpH
4.36 i 442 m.n. y Burnani apox tpurieriB. [Ipu 6.39 M.1 ¢ikcyloThes JBa MPOTOHU BTOPUHHHX
aTOMIB BYTJEIO MalleiHOBOro (parMeHTy y BUIJISAI cUHIIeTa, a npu 12.42 M.1 — NpOTOH
KapOOKCHUIILHOI TPYIIH.

Crextp 'H SIMP mouomepa MA-TIITA6 micns ounmenHs mokaszano nHa puc. 9. Tpu 6IM3BKO
posramoBani cuHrietd npu 5.89, 6.17 1 6.35 M.1. BKa3yloTh Ha MPOTOHH akpmioiny, a npu 4.10, 1.10 i
3.45...3.72 M. peecTpyrOThCsl TPOTOHU METHIICHOBUX 1 METHIIBHHX TPYIl Ta TPETUHHHUX ATOMIB BYTJICIIO
OKcHuIporiyieHoBoro parmenra BignoBigHo. Cunrier npu 6.40 M.J1. 1ae 1Ba MPOTOHH BTOPUHHKUX aTOMIB
BYIJICII0 MaJIeiHOBOrO (h)parMeHTa, a MPOTOH KapOOKCHJIBLHOI I'PYIH peecTpyeThes npu 12.73m.a. Y
CIIEKTP1 TaKOX MPHUCYTHI CMYTH 3JIMIIKOBUX KUTBKOCTEH eKcTpareHTa — TOMyoly.

OTxe, O3MIIIT 1 KPaTHOCTI CUTHAJIB, & TAKOXK TXHI BIAHOCHI IHTEHCHBHOCTI ITOBHICTIO BIAMOBIIAIOThH
OynoBi mMoHomepiB DA-TEMA, DA-IIIIAG6, MA-TEMA i1 MA-IIIIA6. Cmyru, sKi BigInoBiIaloTh
CIHUPTOBIA MOXiTHINA Ta aHTIAPUIY, a TAKOX BIAMOBIAHIM NTUKapOOHOBIM KHCIOTI y crekrpax SIMP H
BIJICYTHI, III0 BKa3ye Ha HAJCKHUN CTYIIHb OYHMIICHHS KIHIIEBOTO MPOJYKTY BIJ JOMIIIOK MOYATKOBUX
pEYOBHH.
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BucnoBku. Po3pobnena pedpaxromerpruHa eKCIpec-MeTOJMKa KOHTPONIIO IMPOIECIB CUHTE3Y Ta
ounteHHs (moJi)ankiieHoKCH(MeT)aKpHIOBHX MOHOECTEpPIB (hTaieBoi i MajIeiHOBOI KHCIIOT.

[linTBep/KeHa OyloBa OJEpKAaHMX ETHIMETAKPHIOBHX Ta TeKCAINPOMUICHOKCHAKPUIOBUX MOHO-
ecrepiB (TaneBoi i ManeiHOBOI KUCIOT pedpakromerpuyanuM, [U- Ta IMP 1H-CHeKTpaJII)HI/IMI/I METOLAMHU
aHaJIi3Yy, 10 Ja€ 3MOr'y iIeHTH(IKyBaTH BKa3aHi KAPOOKCHIIATHI MOHOMEPH.
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