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MPUHIIATIA MIABOPY ®JIOTAIIMHUX PEATEHTIB-3EPAYIB
ITPU 3bATAYEHHI BYTI'TJIUIA

lIpobnema ma ii 38’30k 3 Haykosumu i npakmuunumu 3adavamu. CydacHa
npakTuka ¢ioTarii BYyrijuisl nependadae 3aCTOCYBaHHS IIIJIOTO PSAY amoJIIPHUX
peareHTiB-30MpaviB HaQTOBOrO Ta KOKCOXIMIYHOTO MOXOKeHHs. Cepell HUX, 30K-
peMa Taki: anoJiapHui apomaTuzoBaHui peareHT AAP-1 ta AAP-2, rac (ocBiTiio-
BaJIbHU, OTCYIb(PYpOBaHHUI, OKUCHEHU), THU3eNbHE NaINBO, KOMIUIEKCHHUMA (i1o-
topeareHT YP-410 Tta in.. [Ipu upomy mialip peareHTIiB Ta iX BUTpAT, K MPABUJIO,
3IIACHIOETHCS eMIIPUYHO — Ha 0a3l 1abopaTOpHUX Ta MPOMUCIOBUX TOCIIIKEHb.
HenocratHicTh CHCTEMHOrO MIAXOAY OO0 BHOOPY peareHTiB-30MpadiB HE TIIbKU
3BY’KY€ MOJKJIMBOCTI ONTHMI3alli mpouecy Quorauii, ajle i CTpUMy€eE CTBOPEHHS
HOBUX (PJIOTOpEareHTiB 13 3aJJaHUMU BJIACTHUBOCTSIMU. Bce 11e He crpusie po3BUTKY
TEOPETUYHUX YSABJICHb PO MEXAHI3M i1 (pJIOTOpeareHTiB-30upayiB.

Ananiz docniosxcensv i nyonixayiu. Ilpobiema BUOOPY paiioHaAIBHOTO peareH-
THOTO peXuMy (oTarlii Byruuis MOCTIMHO repedyBae B MOJI1 30py JOCIIIHUKIB [ 1-
8]. IIpu npomy KpiM 3arajgbHUX MpoOJieM BUOOPY 1 BUTpAT peareHra-30upaya, Cro-
co0y #oro nmojaui y mpoluec, po3rislaloTbes 1 CrieniainbHl TUTAaHHS MEXaHI3My 3a-
KPITUICHHS PeareHTy Ha BYTUIbHIN moBepxHi [4-5]. Pazom 3 TuM, Ha3piia HEOOXiI-
HICTb y3araJbHEHHS ICHYIOUUX TEOPETUUHUX IT1IX0/IIB 1 (POPMYITFOBAHHSI OCHOBHHX
NPUHIUIIB M1I00pY peareHTiB-30upadiB mpu GoTauii Byriis.

Memoro Haiioi poOOTH € y3arajbHEHHs ICHYIOUUX TEOPETUYHUX MIJIXOIIB JI0
npoOJieMu MiI00py peareHTiB-30upaviB Mpu QuioTailii Byrijijis Ta po3poOka Ha il
OCHOB1 OCHOBHHUX MPUHIIMITIB iX 3aCTOCYBAHHS.

Buknao ocnosnoco mamepiany.

Ha wamy nymky, posrisg npoOnemMu migoopy ¢ioTaiiHUX peareHTiB-
30upadviB Mpu 30aradyeHHi BYTiUIs HEOOXITHO 31MCHIOBATH 3 TMO3MIN Cy4acHOI
MOJIEKYJIIPHOT Teopii ajaresii, sika Jae 3MOTy MOSCHUTH sIBUIA Y MDK(a3Hii 30H1
aare3uB-cyOcTpaT. 3TiIHO 3 IIEI0 TEOPIEI0 aare3is peareHTy 10 TBEpI0i MOBEPXHI
oOyMOBJIEHA J[I€}0 B 30HI KOHTAaKTy MDKMOJICKYJIIPHUX BaH-IEep-BaalbCOBUX CHII
PI3HOT IPUPOJIH, a TAKOK HOHHO-EJIEKTPOCTATUYHHUX B3a€EMO/IIM, BOJHEBHX 1 XIM1Y-
HUX 3B's13KiB. PoOoTa aaresii W, € cymMOr0 HaCTYIMHHUX CKJIaIOBUX:

Wo =W+ W+ W, + W+ W (1)

e iHJCKCU 03HAYar0Th, 110 POOOTY aare3ii BU3HaUaroTh: d - AuCTepciiiHi B3a-
€MOJIT; o - Op1€HTaHII/IH1 JIMTIOJTb-TUTIONIbHI B3a€MOJIIT; | - IHAYKIIHHI B3aemoii; h
— BOJIHEBI 3B'SI3KH; ¢/ — XIMI4HI 3B'SI3KH.

[lepmri Tpu ckiIamioBi BU3HAYAIOTHh MPOCTY (Pi3WuHy ancopOIiir0 peareHTy Ha
TBEP/ii MOBEPXHI, a Bl OCTaHHI — cHelu(iuHy XIMIUHY, IKa B OCHOBHOMY 1 BU-
3Hauya€e BUOIPKOBICTh 1 MILHICTh 3B’SI3KIB ,,peareHT-301pay — ByruibHa MOBEPXHS .



HasiBHiCTh Ha TBepil MOBEPXHI i y CIIOMYYHUX NOJSAPHUX (PYHKIIOHAIBHUX TPYIL,
HeHacuueHuX C-C-3B's3kiB B allipaTUIHUX 1 apOMAaTHYHUX CIIOJYKax € MepeayMo-
BOI0O BUHHMKHEHHS 3a3HAYCHUX BHCOKOCHEPIeTHMYHHUX 3B'sI3KiB (EHEprisi BaH-Iep-
BaaJIb.COBUX 3B'I3KIB cTaHOBUTHL 0,1-2,4 KKajg/MOjb, BOJHEBUX 3B'SI3KIB - 5-6
KKaJ1/MoJib, XIMIYHUX 3B's13KiB - 50-100 kkan/moib). 30KkpeMa, BUCOKA €IEKTPOHE-
TaTUBHICTh aTOMIB KMCHIO B KapOOKCHJIBHMX 1 T1IAPOKCUIBHUX TpyIHax CHpHs€e BU-
HUKHEHHIO H-3B’S3KIB 3 aHaJOTIYHMMHU CTPYKTypamu I1HIIOIO Y4acHUKa ajre3iii-
Horo koHTakTy. Henacuueni C-C-3B'13kH CIpUSIOTh BUHUKHEHHIO B 30HI KOHTAKTY
XIMIYHHX 7T-3B'SI3KIB, MOJISIPHI TPYNH 1 BUTbHI paJuKail - BUHUKHEHHIO KOBAJICHT-
HUX XIMIYHHX 3B'SI3KIB 32 JOHOPHO-AKIIETITOPHUM MEXaHI13MOM.

[IposiB y 30H1 KOHTAKTy 3a3HaYCHUX BUIIE CKJIAJOBIUX 00YMOBIIOETHCS (H13UKO-
XIMIYHMMH BJIACTUBOCTSIMH BYT1JIHHOI MOBEPXHI Ta TPYNOBUM XIMIUHUM CKJIAIOM
peareHTy-30upaya.

PosrnsHemMo BIAacTMBOCTI Map peareHT-cyocTpaT Ha OCHOBI aHamizy [Y-
CHEKTPIB JIOHEIBKOTO 1 KY3HEIBKOIO0 BYTUJUISI PI3HUX MapOK Ta pearcHTIiB-
30upauiB. g mporo Hamu BuUKopuctaHo crnekrpodortomerp tuny SPECORD.
Hianazon xBmipoBuXx uncen ckmagaB 400-4000 et Onepxani [Y-cnextpu
BYTULIS HaBeleHl Ha puc. 1. Anamizyroun ix MoxkHa BigzHauutu 10-12 cmyr mo-
TJIMHAHHS, 3arajlbHUX JUIsl CHEKTPOTrpaM BCIX MAapoOK JOCHIKYBAHOTO BYTLILISL.
CtabKuii MK TOrIHHAHHS B o6mnacti 3450 cm™, BinMidennii Ha Byrimwt mapku I i
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Puc. 1 [Y-cnektpu Byrimis:

1-xy3uenpke, mapka ['; 2-monenbke, mapka [
3- nonenpke, mapka X ; 4-ky3Herpke, Mapka K;
5- nonernpke, Mapka K ; 6- nonernpke, mapka [1C



K, 1 BigcyTHi# y Byruni mapok K ta [1C, Bka3zye Ha HasiBHICTh (DEHONBHUX T1IPOK-
CUJIIB Ta aMiHOTPYyI. [IpucyTHICTh ITUX TPYI Y BYTULIl € MEPEAYMOBOI0 BUHUKHEH-
Hs BOJIHEBUX 3B’s13KiB. HasiBHaA y criekTpax BCix mpoO cMmyra MOorJIMHaHHS B 00J1acTi
1030-1050 cm™ moB’s3ama 3 nedopManiinuMy KonuBaHusIME rpyn OH y BTOpHH-
HUX Ta TPETUHHUX crnupTax 1 PeHosax. HaliGiabpIn IHTEHCHBHA BOHA y Ta30BOMY
BYTULI 1 MeHIl BUpaxkeHa y Byruni mapku [IC. [Ins BCix AochipKyBaHUX 3pa3KiB
XapaKTepHa HASBHICTh CHJIBHMX ITKiB ITOMIMHAHHS B 06macti 1610-1620 cm™, Bix-
MOBIJAIOYNX BaJICHTHUM KoJMBaHHSM apoMaTudHUX C=C 3B’s3KiB Ta MOJBIMHHUX
BYTJICIIb-KMCHEBUX 3B S3KIB IIPH apOMaTUYHUX siapax. [liku mornmHanHas B 00aCTi
700-900 cm™ BiAMOBIAIOTH KOHICHCOBAHMM apOMATHIHUM cTpyKTypam [9, 10].
[IpoBenenuil cekTpaJbHUN aHaTI3 MOKAa3y€e HAABHICTD Y JIOCHIKEHHUX MPO-
0ax BYTULIS KOHICHCOBAaHUX apOMATHYHHUX CIOJIYK, SIKI MalOTh y OOKOBUX BYTJIE-
[EBUX JIAHIIOraxX PI3HOMAHITHI aKkTUBHI (YHKIIOHAJIbHI TPYHOU - T1IPOKCHIIbHI
amidaruuHi (CIUPTH), TIAPOKCHIBHI (PeHONBHI, aMIHOTPYIH 1 T.0I. SK Bigomo, iXx
BMICT 3HMXKYeThCcs B psial Byriut ['-)K-K-TIC. i mani qoOpe y3romxyroThes 3
JOCITIKCHHSIMH TEIUIOTH OKHMCHEeHHs Byriuuia JoubOacy [11]. O1ke, MakcuMalibHa
OKHCHEHICTh TOBEPXHI CIIOCTEPIra€ThCA I BYTUUIS HU3BKUX  CTald
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Puc. 2. TY-cnektpu 3pa3kiB Byrimis: 1 - Ky3Helbke, Mapka [, 10 OKMCHEHHsI; 2 - moHenbke, [,
JI0 OKMCHEHHS; 3 - Ky3Helpke, [, okucHeHe; 4 - noHeupke, [, okucHeHe; 5 - noHeupke, K, 10
OKUCHEHHS; 6 - noHelnpke, XK, okucHene; 7 - Ky3Heubke, K, 10 okucHeHHs; § - noHeubke, K,
JI0 OKUCHEHHS ; 9 - xy3Heubke, K, okucHene; 10 - nonenpke, K, okucHene; 11 - noHerpke,
I1C, no okucHenns; 12 - noneupke, [1C, okucHeHe.



MeTamopdi3my, 110 0OYMOBIIIOE TX MIABHUILEHY peakLiiHy 31aTHICTb.

Hamu nocnimkeni [Y-cnektu 3pa3kiB Byrijujis 70 1 MICis ABOX POKIB 30epi-
raHHs Ha TOBIiTpi mpu Temmepatypi 18-25°C i BimHocHiM Bomorocti 50-80%, 1o
JIO3BOJIIE OIIIHUTH TEHJACHIT B 3MIHI MOBEPXHEBUX BIJIACTMBOCTEH Byriuid. Sk
BUTIKAE 3 OZICP)KAHUX CIIEKTPOrpam (pHc. 2) XapaKTepUCTUYHI 00J1acTi Ta KU T10-
TJIMHAHHSA JUIS BYTUUIA JI0 | micis Horo 36ep1raHH51 CYTTEBO BIAPI3HAIOTHCA. B
criekTpax JoHelnpkoro Byriuigs mapok I', XK 1K 3’saBiserbcs cinaOkwuii mik mor-
JUHAHHA Tpu 3695 cM™', BIAMOBITAIOUMIT BANCHTHAM KOIMBAHHSM OH-rpyn
[10]. V cnekTpax Byriuis BCix Mapok micist ABOPIYHOTO 30epiTaHHs 3’ SBIISIOTHCS
niKM TOTJIMHAHHSA CHJBHOI Ta CepelHbOi IHTeHCHBHOCTI mpu 3450 emt 110
BIJIMOBIIAIOTh BAJIGHTHUM KoJuBaHHAM Tpyn OH 3B’sS3aHHX MIXMOJEKYISIPHUM
BOJIHEBUM 3B’s13koM. [losiBa B CTpyKTypi ByriibpHOI moBepxHi 3B s13annx OH-rpym,
P PIBHOCTI BOJIOTOCTI JOCIKYBAaHUX 3pa3KiB, CBIIYUTH PO MPOTIKAHHS OKKC-
HIOBAJILHUX TIPOIIECIB 3 BUHUKHEHHSM HOBHX KHCHEBHX CIONyK. [lyis Byrimuig ma-
pok I' i 2K B o6macti 1620 - 1610 et i1eHTH(}IKOBAHOI BAJICHTHUMU KOJHMBAHHSI-
mu C=0 ...H-O ab6o apomatmunumu C=C B NpHCYTHOCTI KapOOHIIBHOI TpyIH,
CIIOCTEPITAEThCSl IOCHIICHHS MIKIB mornuHaHHs. 1le Bkasye Ha yTBOPEHHS HOBHX
KHCHEBUX CIOJYK Ha BYTiIbHIN moBepxHi. IIpo 1e * CBIXYMTH XapakTepHE IS
BCIX MapOK ByriIs 36iiblueHHs MiKiB morauHaHHs mpu 1380 cm™, moB’sake,
IMOBIpHO, 3 BaeHTHHMH KojauBaHHAMHU C-O B ¢eHonax. ITiaTBepkeHHIM 301/1b-
HIEHHS BMICTY (PEHOJIIB Y BYT1UI Mij Yac iX TPUBAJIOTO 30epiraHHs Ha IMOBITPI €
TMOCHJICHHSI MKy MOMIMHAHHS B 06:1acTi 1100 cM™ U1 MOogoro Byriuis Mapku I,
a TAaKOX TOCHWJICHHS MIKIB MOTJIMHAHHA B criekTpax Byruwis mapok XK, K 1 TIC npu
1310 cm ™ . 36ibIICHHS IHTEHCHBHOCTI MOTTMHAHHS | mosiBa mikiB mpr 1140 cm™ B
cnektpax Byruuist K, K, I1C micist 30epiranis moB’si3aHe, OYE€BHUIHO, 3 BUHUKHCH-
HIM anipatnyanX Ta mUKIIYHEX edipiB. 30IIbIICHHS IHTEHCHBHOCTI TIKIB MpH
1090 cm™ st Byrimms BCiX Mapok CBITYMTH PO BHHHKHEHHS BTOPHHHHX | Tpe-
TUHHUX CIUPTIB, a Takok (enois [9, 10].

Takum YrHOM, B Tpolieci TPHUBAJIOro 30epiraHHs BYTUIS BIAOYBA€ThCS KOM-
IUIEKC SIBHIII, MTOB’SI3aHUX 3 HACHMUYCHHSM NepudepiitHoi YaCTHHH MaKpOMOJICKYIIH
BYTIJIBHOT PEUYOBHMHM KHCHEBUMHM CIOJIyKaMH, NMPUUOMY, UMM BHINA CTajisi MeTa-
Mop®hi3My BYTUJUISI THM MEHIIE CTYIIHb HOTr0 OKHUCHCHHS.

Opepxxani Hamu [Y-criekTpu peareHTiB-30MpaviB (puc. 3) MOKa3ywoTh, LIO
MPOIYKTH KOKCOXIMIYHOIO BUPOOHHUIITBA 1 HAPTOMPOAYKTH MaIOTh 3HAUHUIA BMICT
apoMatnyHuX (cmyru nornmuHanHs 1950-1900, 1770, 1600, 900-700 CM_I) 1 Hea-

pomatiuHuX (cMyru 3040,2920, 2850, 1450, 1380 cM ') ByrJedHiB, MicTATH
dbyukmionansHi rpymu (emyru 3460, 2100 - 2000, 1700, 1320, 1270, 1240, 1180,
1030, 1010, 620 - 600 cm ). TIpn reomy pearenT YP-410, npurotoBineHuii Ha 6a3i
MPOJYKTIB KOKCOXIMIYHOTO BUPOOHUIITBA, XapaKTEPU3Y€EThCA 30LTBIIIEHOIO KIJIbKi-
CTIO (DYHKITIOHAJIBHUX TPYII.
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Puc.3 TY-cnekTpu peareHTiB-30MpadviB:
1- ¢noropearenT AAP-2; 2 - kOKCOXiMiuHHIA ()IIOTOpPEareHT
VP-410; 3 —rac; 4 — gu3enbHE MaInuBo.

3aranoMm ckiaj MOBEPXHEBUX CIONYK BYTUJUIS 1 CKJIaJ pearcHTiB-30upadiB €
MepPeyMOBOIO YTBOPEHHS B 30HI KOHTAKTY BYT1JUISI-pEareHT BUCOKOCHEPTETUYHHUX
BOJITHEBHUX Ta XIMIYHHMX 3B’SA3KIB PI3HOI MPUPOIH.

BucHoBkn

[Tpu miabopi peareHTiB-30MpaviB CIif NOACPKYBATUCS TAKUX MIPUHITUIIIB:

1. I'pynoBuii XiMIYHUH CKJIaJ BYTUIbHOI TOBEPXHI MOBUHEH MAaKCUMAJIbHO BiJ-
MOBIJIATH XIMIYHOMY CKJIaJy peareHTa-zoupada. MakcuManbHa MIIHICTh are3ii-
HOTO 3aKpIIUICHHS] PeareHTy Ha BYT1IbHIN MOBEPXHI JOCIATAa€ThCs MPU MIHIMATIbHIN
PI3HUII B OJIAPHOCT] YYACHUKIB aAre€31{HOr0 KOHTAKTY.

2. EdbexTuBHICTD aAre31iiiHOro 3aKpirieHHs MacisTHOTO pearéHTa Ha BYTUIbHUX
YaCTUHKaX HU3bKOI 1 CepeIHbOI CTafli Byriedikalli THM BHUIIE, YAM OibIlIa KOH-
IIEHTpAIlis B pEareHTi 1 Ha BYTUIbHINA MOBEPXHI KUCHEBUX (DYHKITIOHAIBHHUX TPYII,
HAWUTIPOCTIMINX 1 KOHJACHCOBAHMX APOMATHUYHUX CIOJYK 3 HEBEJIMUKOK KIJTbKICTIO
OCH30JIbHUX sfep (ISl YHUKHEHHS CTEPUYHMX YCKJIQJHEHb MPU 3aKPIIUICHHI Ha



BYTijull 6araTosiepHux crnonuyk). [lo3utuBHuil eexT Ail MaJosaepHUX apoMaThuy-
HUX CIIOJYK 3 BYTUIBHOIO MOBEPXHEI0 OOYMOBJICHHN iX KOMIUIAaHAPHICTIO (po3Ta-
IITyBaHHSM aTOMiB O€H30JIBHOTO Sijpa B OJIHIM TUIOIIWHI).

3. Ilpu OKMCHEHHI BYT1IBHOT MTOBEPXHI HEOOX1AHO MOAM(IKYBATH aMOJSIPHUN
peareHT-30Mpay NUITXOM BBEIEHHS B HHOTO TOJSPHHUX XIMIYHHX CIIOJIYK, OJNH3b-
KHX 32 CBOEIO MPUPOJIOIO 0 BYTUTbHUX.
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Ha ocnose ananusza UK-cnekmpos 006pazyoe 0oHeyKux u Ky3HeyKux KameHHulx yeuet, a
maxoice UK-cnekmpos ucnonv3yemvix 6 npakmuxe y2ieobo2aujeHusi peazeHmog-cooupamerel
cpopmyruposansvl npuHyunsl NOOOOPA IMUX PeaceHMO8 8 3a8UCUMOCIU OM UX 2PYNNOBO20 XU-
MUYECKO20 cOCmasa U U3UKO-XUMUYECKUX CBOUCME Y20IbHOU NOBEPXHOCMIL.

Ha ocnosi ananizy I4-cnexmpis 3paskié 0oHeybKo2o ma Ky3Heybko20 8Y2ilis, d MaKolC
IY9-cnexmpis peacenmig-36upauis, wjo UKOPUCMOBYIOMbCA 8 NPAKMuYi 8y2ne3dazayents, c@o-
PMYILOBAHT NPUHYUNU NIOOOPY YUX peazeHmie 8 3aNledCHOCMI 8I0 iX epynoeo2o XiMiuHo20 CK1aody
ma i3uKo-XiMiuHUX 61ACMUBOCMEl 8Y2LIbHOI NOBEPXHI.



