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2
nmatkiB (d;) 3 MeTOo0 opraHizamii TEXHOEKOJIOTIYHOTO MOHITOPUHTY YJIbTpadioneToBoi aTMoc(epocTiiKocTi Imo-

— KOHTPOJIIO (POTOOKHCHIOBAIBHOI Jerpajamnii moiaMifiB Ta epeKTHBHOCTI CBITIO3aXHUCHOI Jil BBEIEHHUX JO-

JiMepiB.
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I. Beryn

B wam wac mpobOirema peryianoBaHOi  (OTO-
OoKHUCHIOBaNTBHOI nerpanartiii (©O/) momiMepiB, B yMOBaxX
MaKCUMAJIbHO HAOJMKEHUX JI0 MPUPOJHOTO CTAPiHHS, €
0co0IMMBO akTyanpHOIO s momiamigHux (ITA) xowrro-
3umid, Tak AK IIA-BoNOKHa IHTEHCHBHO [ETPamyroTh
MPaKTAYHO 32 4-12 MicsIiB B YMOBax CIEIU(IIHOTO Ta
TOKH IO YHIKATBHOTO [UISI HUX O-KETOIMITHOTO Me-
XaHI3My MEpPeBaXHO HE TiAPOTEPOKCHIHOTO THITY Tij
JI€0 aTMOC(EpPHOro JTOBFOXBUIILOBOTO YibTpadioiery
HEBUCOKOI iHTeHcuBHOCTI [1]. B oOmacTi HOBHX e€Ko-

JIOTIYHUX TEXHOJIOTIN IUIA MOJIaMiIHOTO BOJIOKHA 3HAYHE
MiCIIe 3aiiMaOTh PO3POOKHN HAyKOBHX OCHOB 3axucTy [TA
Bin armoceproi Y®D-pamiamii abo mpuHImmiB “doTto-
yTUI3aLil” 3 HUX MOJIMEPHUX BiIXOJIB — MPOrHO3YBaH-
Hs 1x atMocgepocriiikocti (AC) Ta opranizauii iMoakT-
HOTO TexHoekouyioriuHoro monitopunry (ITM) mux mpo-
LEeCiB Y KOHTEKCTI €KOAHAJITUYHOI JiarHOCTHKU TEXHO-
TeHHO-HEOE3MeUYHNX MpPOAYKTIB (OTOXIMIUHOI JecT-
pykuii [2,3]. OcobnuBy npuBabIMBICTh Ta aKTyalbHICTh
3HAXOMATH MPOLECH ACCTPYKLIl IPH BUKOPUCTAHHI TeX-
HOJIOTiH Momudikarii mojiMepHuX MarepialiB 3 METOI0
MOKpAILEHHs iX eKCIUTyaTaliiHUX BIIACTHBOCTEH, 30Kpe-
Ma s (hi3uKo-XiMigHOT MoaudiKalii MOBEpXHi, a TAKOXK
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CTBOPCHHS TONIIMEPHUX KOMITO3HIIN i3 pPEryiIbOBaHUM
“4qacoM KUTTS”, 110, 3 O/IHIET CTOPOHHM, PIBHOILIHHE 30i-
JIBIICHHIO TIONIMEPHOTO BHPOOHHUIITBA Ta 3HWKEHHIO
TEXHOT€HHOT0 PU3WKY BHHUKHEHHs aBapiifHOi cuTyarlii,
a, 3 Ipyroi CTOPOHH, — €KBIBaJICHTHE BUPILIEHHIO NPO-
6J1eM OXOpPOHHM HaBKOJIMIIHBOTO TMPHPOIAHOTO CEPeOBH-
IIa [UITXOM 3MEHIICHHS! HAaKOMMYEeHHS! MMOJIMEPHUX Bij-
xoxiB [4,5]. B ymoBax mpupoaHOi (OTOOKHCHIOBAIBHOT
nerpanarmii (©@OJ]) momiaminiB, sika, B OCHOBHOMY, BiJI-
OyBaeTbcs B KiHETHUHIM oOyacTi aMOp(HHUX IOBEpXHE-
BUX HIapiB R, < 60 MKM MakpOMOJIEKyJISIpHOI MaTpHIl
npyu BiacyTHocTi audysiiinux obmexens (W, ) << Wy

[6,7], Ha BiAMIHY BiJi TEPMOOKHCHIOBAJIBHOI NECTPYKIIIi,
sKa MePEeBAKHO MPOXOJUTH MO BChOMY 00’ €My TMoIliMepy
[8] Ta ommcyeTbcs 00 €MHO-KIHETUYHHUMHU TIPOLECAMH
[9], 3rimHO (OTOKIHETUUHOI MOJIENi NeCTPYKIii Homiami-
niB [10], peakuiro iHiriroBanas ®O/] MoXHA CIIOBLIBHU-
TH BBEJICHHSM CIICI[iaIbHUX MOMaTKiB (d;) Ui mosiMepiB
— cBiTIocTabinizaropis. 3a MexaHi3MOM IPIOPUTETHOT il
BOHU YMOBHO KJIaCH(DIiKyIOTHCSI Ha MOTJIMHAYIB CBITIIOBOI
eHeprii (Y®-abcopOepn), TaciiB e1eKTpOHHO-30yHKEHUX
CTaHIB Ta iHTIOITOPIB paIUKAIBFHO-IAHIIIOTOBIX TPOIIECIB
DO/I. YD-Abcoporiitai cBitinocTabdinizaropu (St) 3armo-
0iraroTh MPOXOKEHHIO YNbTpadioneToBoi pasiamii me-
peBaxkHO 32 (Pi3MYHMMH MeXaHi3MaMH 3MEHILICHHS iHTe-
HcuBHOCTI nazgatodoro ceitna (I,), 3okpema edexrti do-
toekpanyBanHs (PE) Ta 3MiHM CHiBBiHOIIEHHS KOHC-
tanT (orodiznunux peakuiit (k;+ks) 3a paxyHOk Itomi-
HeCLeHTHOro raciHHs cuHriietTHo (S)-tpumtetnux (T)
€JIEKTPOHHO-30y/DKEHUX CTaHIB XpOMO(MOpPHUX Tpyn B
Makpomosekyinax nomimepy (p) [11]. Edexrusnicts 3a-
XHCHOI Jii St B SIKOCTI BBEIEHOTO /0JIaTKy BU3HAYAETHCS
3JIATHICTIO TOTJIMHATH peaKliiHO-30y/KeH]I KBaHTH CBi-
TIa B 00NacTi JOBrOXBHJIBOBOTO yIbTpadionery 3
A 2290 HM, ONU3BKOTO JO TPUPOJHOTO COHSYHOTO BH-
MIPOMIHIOBaHHS, i IPH IIbOMY HE BCTYIIATH B Pi3HI MOOiY-
Hi peakii, IKi IpUPBOISITH IO HE3BOPOTHIX MEPETBOPECHD
Ta MIBUAKOTO BHUTpadaHHS d; BHACTITOK OKHCHEHHS YH
Mmirpaiii i3 moyiMepHoi maTtpuii. MoieKyJsipHa CTPYK-
typa Y®-abcopOepiB MOBHHHA 3a0e3MedyBaTH MOXKIH-
BICTh IX HHMKJIIYHOTO 0araToOKpaTHOTO IMEPETBOPEHHS B
eJIeKTpOHHO-30ykeHl (S;, T)) Ta enexkTpoHHO He30y-
JokeHi (Sg) cranu nonartky (d;) i momiMepHoro ¢GoToiHii-
atopa (p), SIKi MEepeBaYKHO BU3HAYAIOTHCS CIEHU]IKOI0
CIEKTPAIBLHO-JIIOMIHECIIEHTHUX BJIACTUBOCTEH BBEICHHUX
JIOZIATKIB Ta HAasBHUX (DOTOXIMIYHOAKTUBHHUX XpoMO(o-
pHEX TpyH nomiMepy [12].

II. Buznauennss 3axucHux edekTtiB ¢oTo-
€eKPAaHYBaHHSI Ta OCHOBHHX CHEKTPAJb-
HO-TIOMiHECHEHTHUX BJIACTUBOCTEH CHH-
Te30BAHHUX APHJIBHUX CTPYKTYP

3 MeTO0 KUTBKICHOI OIIHKK (POTO(I3HIHOTO ePeKTy
expanyBanHs (PE, k., E) Ta kiHeTH4HOTrO HaJleKpaHyBaH-
us (ELAy), BU3Ha4YeHHs BIAMIHHOCTEH y CBITJIO3aXUCHIN
Ii1 BIAMOBIIHO CHHTE30BaHUX apwii(0ECH30TPHA30IBHUX
Ta okcamimHux) Y®d-abcopOmidHux momatkiB (d;) s
NOJNIMEPIB y AaHii poOOTI BUBUEHI JEsKI CHEKTPaJIbHO-
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JIFOMIHECILIEHTHI BJIACTHBOCTI IIMX ITOXITHHUX B €TAHOJb-
HUX, TEeKCAaHOBMUX pO34MHAax 1 BianoBigHi Y®-
aOcopOuiifHi Ta KIHETHYHI BJIACTMBOCTI B TOHKHX
(2R <25 mxm) momiamigaux (ITA-548) mmiBkax i1 Tka-
munanx ([TA-6) 3paskax y mpucytrocti (0,7-4,4)-107
MOJIB/KT' Ta BIJICYTHOCTI BBeIeHOTO nomatky d;. Pe3yib-
TaTH JIOCHTIJPKeHb HaBeneHi y Tabmuipsix 1-7. Cnekrpu
TIOTJIMHAHHS B yJbTpadioneToBii obiacti 3HIMaaM Ha
peectpyrodomy cekrpodortometpi Specord UV-VIS npu
293°K. BumiproBaHHs JIIOMIHECIEHIlT MPOBOAWIN Ha
BHCOKOYYTJIMBIH yCTaHOBII, 3i0paHiii HA OCHOBI MOHO-
xpomaropa MJIP-3 (JIOMO) i3 BpaxyBaHHSIM CIEK-
TpaJIbHOI KBAHTOBOI YyTJMBOCTiI CHCTEMHU B PO3YHMHAX Ta
wriBkax I1A-548 mpm 77 K T1a 293 K. MonymnpoBaHwmii
curHan 3 OEIl-51 migcwmoBand By3bKOCMYTOBHM
miicuioBaueM Y2-6 Ta peecTpyBajH yepe3 CHHXPOHHUI
nerexktop B9-2 enexrponnum norexuiomerpom EITIT-09.
JlromiHecleHIIiI0 30yKyBaIl CBITIOM KCEHOHOBOI JIaM-
. JIKcl-200 3 Ay 313 Ta 365 M. Ynberpadionerose
BUIPOMIHIOBAaHHS 3 TIEBHOIO JOBXKWHOIO XBHJII BHIUISITA
3 JIOOMOTOI0 BIANOBITHUX ONTHYHHX CBITIO(DLIBTPIB
(CC-4, KC-3, BC-3, BC-7). [lnst CTpyKTYpPHOTO BiJIOK-
peMIleHHs CHeKTpiB duryopectieHiii Ta docdopecieHii
BUKOPHCTOBYBAIN JUCKOBHH Qocdopockor. KinbkicTh
norrHaHHA KucHIO ([O,]), cTamioHapHy MBHAKICTH (o-
TookucHEeHHs (W, ), epeKTUBHICTE CBITIO3aXUCHOT Aii

(ELA,, vi) mocmimkxyBanux momaTkiB (d;) mpm mopemro-
BagHi DOJ] I[IA-548 B kiHeTHuHi oOnacTi mpH
2R <30 MKM Ta BiJHOCHY €()EKTUBHICTb CBITIO3aXUCHOT
nii (ELA,) 3a KkBa3icTalliOHApHOIO MIBUAKICTIO MOTJIH-
Hauus kucHio (W ), Tkannnnnm 3paskamu [1A-6 B qu-

¢ys3iliHO-KiHeTHuHIH  obmacti  DOJ] BHU3HAYaIHN
MIKPOMaHOMETPUYHUM METOJIOM Ha CHEUiaJlbHO MO-
JMUQIKOBaHIA TUHAMIYHIF yCTAaHOBIII THIY BiJOMOi cuC-
temu BapOypra [13-15]. OnpomiHEeHHS IOCIiIKyBaHUX
3pa3KiB MPOBOAWJIH IIiJ] Ji€}0 MOHOXPOMATUIHOTO KBaH-
TOBAHOTO JIOBrOXBWIbOBOTO Y ®D-ompominenust JIPIII-
1000 3 inTencusnictio Iy=1,33-107 (Amax=313 HM) Ta
I=1,97-10" (Mnax = 365 HM) Eitnurreiin/cM>c B aT™Mo-
cdepi kucHio 3 TepmocraryBanHsaM npu 303,15+0,05 K.
HocmimkyBani HOBI moximHi apmi(OeH30TpHA30MiB Ta
OKCaMiJliB) ofepxaHi peakimisimu ceiekruBHoro O, C-
ankinzyBanHs 3a Pobeprconom-I'ammerom [16-21] ta an-
keHinyBaHHs 3a Kistiizenom [22,23], O-aummtoBanus, O-
apoimoBanHs, O-apoiicyab(hOHITIOBAaHHS 3 HACTYITHHUMHU
TEPMOKaTaJITHYHUMH BHYTPIIIHBO- YM MDKMOJIEKYJISP-
HUMHU nieperpymyBaHHsiMu  Koyma-Knsiizena, ®pica
[16,23-26] 3a crenianbHO pO3pOOIEHIMH METOANKAMH. 3
Mmeroro perymroBanHs PO/ momiamimHUX BOJOKOH abo
TKaHuHE Ha [[A OCHOBI BHWBYEHi NesKi (OTOXIMIUHI Ta
(hi3uKO-MeXaHiuHI BIACTUBOCTI ToIimMepy (p) y MPHUCYT-
HOCTi CHHTe30BaHHX cTpykTyp d; [27-30]. HeoOximmi
EITP-criektpu p, d-3paskiB oxepkani mpu 77 K Ha
pamiocnekrpometpi EIIP-20 konctpykuii IbX® PAH
(Mocksa, Pocist). Tepmocriiikicts Ta TepModyrarusHi
BJIACTUBOCTI CMHTE30BAaHHUX apPWIBHHUX OAATKIB BHBYAIN
3a JOMOMOTOI0 TEPMOTPaBIMETPUYHHX METOMIB aHaJi3y
(TG, DTG, DTA) y cranpapTHHX yMOBax Ha J€pHBATO-
rpadi [Taynix-Ilaynik-Epzei, mogens Q-1500 D, ¢dipmu
MOM (VYropumuna), B inTepBami Temieparyp 293-773 K



(D-pexum) y Pt-MikpoTHIITi HaJl TOBITPSHAM 1 TEIiEBHM
CepellOBHUIIIEM TpH IIBUIKOCTI HarpiBanus 2,5; 5,0 ta
10,0 K/xB [31,32].

Ho onnoro i3 ocHoBHHX (i3umyHuX Kputepiie [TM
AC moniMepiB BITHOCUTHCS 3aXUCHHU ©(EKT KOHIICH-
TpaliifHO-iHrpeaieHTHOrO  (OTOEKpaHyBaHHS.  3TiIHO
Pen6i-Pabeka [33] Ta IBanoma-lllnsminroxa [11] edekr

I o
Sl (-
M

expanyBanHa PE momatky (d;) BiamoBigHO crtabimizaTopa
(St), dorocencuodinizaropa (Phs), doroininiaropa (Phi),
Ooapsauka (Col) B momimepi (p) BH3HAYAETHCS
CHIBBITHOIICHHAM eHeprii MOTJTUHEHOT He-
cTabini30BaHNM 1 cTabini30BaHUM MOJIMEPOM y TPUCYT-
HOCTI BBeIEHOrO d;:

My

M

a st mpoctoi GiHapHoi (p-d) cUCTeMU B TOHKHX IMOJIiMe-
prux turiBkax npu 2R(1) <30 MxMm Ta ymoBax Aii MOHO-

S gyl —e e .

e, C, )

spk-Cpﬂsdk-Cd

xpomatuaHOTO cBiTina (dA/dt = const), kKoedimieHT ekpa-
nyBan#s (k., E) ckianatume:

k, =(D, +D,)-(1-10"")/D [1-10" "] @)
E =100(1-k_") 3)

e k. BimHOIIEHHS KUJILKOCTI CBIiTJIa IOTJIMHEHOIO IIOJIi-
MepoM 6e3 fofatky i B Horo mpucytHocTi; D, Dgq — om-
TUYHI TYCTHHH TMOJIIMEPY 1 ToaaTKy BiamoBinHo; E — ko-
edilieHT eKpaHyBaHHs, BUpaXeHHui y npouenTax (%).

3a dopmynamu (2,3) Ta BuzHaueHux (D,, Dgy) 3Ha-

POAM Ta MOJIOXKEHHS 3aMICHUKIB B MOJIEKyJiax apui(OeH-
30TPUA30JILHUX 1 OKCaMifHUX) CTpyKTyp d; B oOumacti
JIOBrOXBUJIBOBOTO yiibTpadioneTy (Tadm.1). 3 Tabmumi 1
BUJIHO, 1110 ()OTOEKpaHylo4a 3JaTHICTh IOXITHUX OeH30-
1,2,3-Tpua3onpHUX CTPYKTYp B Homiamizax B objacTi

Taoauns 1

3anexHicts edpexry ekpanyBaHHi PE nomatky (d;) B ITA-548 Bimg mpupomu Ta MoJjOKEHHS 3aMICHHUKIB B MOJIEKYJ
apni(6eH30TpHa30IbHIX 1 OKCaMiIHKX) CTPYKTYP (d;) B 00s1acTi TOBrOXBHIIBOBOTO yiIbTpadionery

Y@-a6cgp6giﬁHi AOAaTKH (di) TOBmHHa Koedimientn ekpanyBaHHs
B MOJTIaMiTHOMY BOJIOKHI IUTiIBKA
IToBHa xiMiuHa Ha3Ba udp ((:z:(’)ia/i;f 21\1;(3’ 11 =300 I};l:/f) 0 li: =365 }}131\:1%
o LA | g | e | e [ow | s
Mein(i q)ﬁfggi‘;’;‘_l’ini . (Mm)ABT (0,16(3) 0 10 1746 | 427 | 1034 | 33
Meiﬂ%gﬁg‘%gg%f%oﬂ | A(AmBT (0,16(3)8) 20 2277 | 561 | 1,943 | 485
21\(4;%3)123::3)66;}22%?;’;‘:;; © | (Br)ABT (0,16(3)1) 8 1,405 | 288 | 1,035 | 3.4
vermpenimoemorprason | BT | (0,030 o | 160 | 383 | 1499 | 333
2-MeTtokcuaudeHToKcami (2Mo)OA ( 0’1627) 13 1,143 12,5 1,011 1,1
2’2,’4’4"S&f;iiﬁ?;(fgpommﬂ' (Til)OA (0?6? 0 9 1,034 | 33 | <1,010 | <1,0
YeHb BI[UIMTUX 3 €TAHOJNBHUX pPO3YHMHIB TOHKUX obmacti 300-400 am 3Haxomwiack B Mexax k.= 1,01-

2R(1) < 25 mxm momiamigaux miiBok I[TA-548 y mpucyr-
HOCTI 110 (1,0-4,4)-10’2 MOJIIB/KT Ta BIICYTHOCTI BBEICHO-
r0o J0/IaTKy PO3paxoBaHi MaKCUMAaJIbHO MOXIIUBI 3aXHMCHI
edpextu poroekpanysanus (k., E) B 3anexHocri Big npu-

2,28 ta E =1,0-56,1 % 1 aHajOTri4HO 1O CBITIIOCTaOLTi-
3ytouoi eexkTHBHOCTI (Tabu. 4) BU3HAUANACS MPUPOJIOIO
Ta IOJIOXKEHHAM BBEJECHOTO 3aMICHUKA B MOJICKYJy CBIT-
nocrabinizaropa, HasBHICTIO YW BiJICYTHICTIO BHYTPILI-
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Taoauns 2
JlaHi criekTpiB nornuHaHHs apui(0eH30TPUAa30JIbHUX 1 OKCAMIHUX) CTPYKTYP
Y®-abcopbepu i3 pisHIMHI v 103 on’! £,-107 £,-107 £,-107
(YHKIIOHATTBHAMH TPYTIaMHI M ’ J/MOJTB-CM | JI/MOJB-CM | JI/MOJIb-CM
IToBHa XiMiuyHa Ha3Ba udp 1 2 1 2 A=300EM | A=365HM
2-(2 -Oxcn-5 - ABT | 3340 | 2924 | 1582 | 17.55 | 15,60 8.80
MeTHI(EeHIT)0eH30TPHA30IT
2-(2 -Aninoken-5 - (AMABT | 3456 | — |1501] - 1235 <0,13
MeTHII(EeHIT)0eH30TPHA30IT
2-(2-Oxen-3 -amin-5 - METHI- | A A BT | 32,79 | 2896 | 13,75 | 13,80 | 13,20 7,90
(heHlT)0eH30TpHA30T
2-(2 -Meraninokcn-5 - (MmABT | 34,70 | - |1280| - 10,02 <0,10
MeTHI(EeH1T)0eH30TPHA30JT
2-(2-@eninkapbamoin-5- | ART 13320 | - | 1540 | - 15,40 1,60
MeTHI(EeH1T)0eH30TPHA30JI
Judeninokcamin OA 35,44 | 32,30 | 5,85 8,60 7,95 0,45
4,4,-I[I/IMBTI/IJI,Z[I/I(I)CHiHOKcaMi,Z[ (mIM)OA | 34,84 — 11,45 - 10,10 0,10
2—MeTOKCH;[H(1)eHiJ10KcaMi;[ (2Mo)OA | 35,32 | 33,52 | 9,17 | 9,35 9,35 0,22
Ferea 2.2,4,4.5,5 - | @moa |3556| - |1020]| - 8.87 0.19
eKcaizonponinaudeHiokcamin
Etundeninokcaminar (E)Y®OK | 36,70 — 7,55 - 4,18 <0,10
spoMostekyisipgoro  N...H 3B’s3ky [11,12]. [na ctpykrypu ABT Ty Tinuvin P moGpe y3romxyroTscs 3
HE3aMillEHOr 0 JIApUIIOKCaMiTy (0A) edexr nonepenHiMu fociimpkenHsiMa  CuBoxina Tta Edimosa

¢doroexpanyBanus k. (E) B [TA-548 npu A = 300 H™M HE
nepesuntyBas 1,163 (14 %), a mpu A =365 um — 1,020
(2%); BBemeHHs O00’€MHHMX AaNKUIBHUX 3aMIiCHHKIB B
apomatnyHuii  1mukn  OA  mopymryBaB  CIPsDKEHY
KOMIUIAaHapHy CTPYKTYypy MOJEKylIH [onatky [28],
BHACTIJIOK IbOTO e(eKT (OTOEKpaHyBaHHS ITOMIiTHO
3HIKYBaBcsA BignosimHo 1o 1,034 (3,3%) ta 1,010
(1,0%). OcnoBui Y®-abcopOuiifHi BIacTHBOCTI Ta
3arajJbHUI XapakTep CIEKTpiB apui(0eH30TPHa30IbHUX 1

[34,35]. CriekTpu MOTIMHAHHS Ta JIOMIHECUEHIIT Anapu-
nokcamigiB (OA) i ankinoBux ectepiB (eHUIOKCaMiHO-
Bux kuciot (E)POK maroTh Mixk co00r0 nmoziibHy CTpyK-
TYpy 3 MAaKCHMyMaMH TOTJIMHAHHS Ta BUMPOMIHIOBAHHS
BigmoBizHo B obmacti (32,3-36,7)-10°cMm” Tta (19,5-
20,2)-10° em™ (Tabm. 2,3, puc. 1).

3aranpHUil XapakTep CIEKTPiB HE 3MIHIOEThCS B €Ta-
HOJIHHX 1 TeKCAaHOBHUX po3unHax. OmHAK i3 BBEJACHHAM

~

(o)

OKCaMiJTHWX) CTPYKTYp HaBEICHI B TaONMUIl 2 i Ha pH- H 250 300 200 500 A
CYHKY/ cITeKTpiB MOTJIMHAHHS Ta BUIIPOMIHIOBaHHS BU3HA- c : ¢ t — .
=
g
Ta0anus 3 —
3HaueHHs HWKHIX €HEepreTWYHuX piBHIB cuHrieTHux (S;) i tpumnernux (T,) exekrponHo- 4100

30y/DKEHMX CTaHiB Ta BiANOBiAHOI eHeprii 3mimieHHs (AE) B Monexynax apuin(OeH30TpHa30- 180

JIBHUX 1 OKCaMiZIHUX) CTPYKTYp

Jlozxatku E(S))-107, E(T,)-107, 3MiLeHHs eHeprii 60
(di) om’! om’! AE-107, em™! 40
M I M’
Wudp | (EBun s M/(KB) | Crokcose | A(M-IT) Ly
| G|
ABT 27,6 24,8 — 21,1 6,8 2,8
A(An)BT 27,2 24,4 - 21,0 7,2 2,9 100
OA 29,8 22,5 | 19,8 — 12,5 7,3

mIAM)OA | 31,5 | 22,0 | 19,5 _ 15,4 9,5 e

(2Mo)OA 30,6 22,6 | 18,9 - 14,6 8,0 460

(E)®OK 33,4 233 | 19,9 - 16,8 10,1 m

P
4yeHi 3HaueHHs eHeprii HIKHIX E(S))-cunrnerno-E(T)- I I\_/ &/ \ v / j \~ 20
TPUIUIETHUX EJIEKTPOHHO-30Y/DKEHUX CTaHiB MOJEKYIT T ) , A 2 A \

JUIA [UX CIONYK, AHOMAJbHE CTOKCOBE 3MII[CHHS n 40 35 30 25 20 v-lO'3, oM’
AE = 6770-16820 cm™ Ta cnenuivHe 3MIMICHHS SHEePTii H )
MK BHXmHOK? M (enomproro EB un Ifap6aMmH0}0 KA) C Puc. 1. 3aranbHuii BUIJIAf CIEKTPIiB NOINIMHAHHS
TauHOJIprPIS&L[lfIHO-peSOHaHCHO}O II 61HOH}IleO—I7[0HHOIO O mpu 293K (kp.1-5), dmyopecuermii (kp.1’-5') ta !
(Bb1) CTpYKTypaMI/I'A(M-H) :'2750—10100 cp/{' (Ta§n. 3)'.. € ocdopecuenii (kp.3", 5") mpu 77 K moximaux
CreKTpaabHO-TIOMIHECIICHTHI ~ BJIACTHBOCTI  BIJIOMOT ¢ apu (GeH30TpHA3ONB i OKCAMIiB), 30kpema OA °
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1, 1), (@IM)OA (2, 2), A(AmBT (3, 3, 3),
(E)DOK (4, 4), ABT (5, 5, 5"), npuaomy xpusi 3"
Ta 5'" HaBenmeHi y MOPIBHSAHHI J0 IHIMNX y 30ibIIe-
HOMY Macmtadi BianosigHo 1:17 Ta 1:6.



®DoToxiMiUHI MEXaHI3MH 3aXUCHOT il apUIBHUX CTPYKTYD...

23,3)-103 Ta AaHOMAJIBHO BEJIUKHUM CTOKCOBHM 3MIILIEHHSIM
(muB. puc. 1, Tabm. 3). MakcumyMm QIryopecreHTHOTO
CBIUEHHSI apUIJIOKCAMIJIiB 3MIlIlyBaBCs B KOPOTKOXBHUIIBO-
By obmacte Ha ~400 cM' NpH 3HIKEHHI MONAPHOCTI
posurHHKKa (B Temrepatypi piakoro azory 77 K), a Ta-
KO IpH 301IBIIEHH] KPUCTATIYHOCTI cucTeMu (0e3 po3-
yuHHMKa npu 293 K). I[HTeHcuBHIiCTh (uyopecueHmii
noxigaux OA B rekcani (77 K) y nopiBHsIHHI 3 €TaHOJIOM
3HMWKyBajacs B 1,6 pasiB, a B KpUCTAIIYHOMY CTaHi Mpu
293 K — Bianosigno B 14,9 pasis [15]. HasBHicTs n0Bro-
XBHJIBOBOI (DITyOpecleHIii B apUIOKCAMITHUX CTPYKTY-
pax SiK B €TAHOJNBHHX, TaK 1 B TEKCAHOBUX 3aMOPOKECHHX
PO3YMHHHUKAX, CBIAYHTbH, 10 BUHUKHEHHS CIELH(pIYHOTO
BUIIPOMIHIOBaHHS HE MOXKHA ITOSICHUTH BUKJIIOYHO BIUTH-
BOM pPO3YHMHHHKA. 3MIIICHHS €IEKTPOHHHUX PiBHIB Y HU-
KHBOMY CHHIJIETHO-30yIDKEHOMY CTaHI 3 aHOMAJbHO
BEJIMKUM CTOKCOBHM 3CYBOM B 2,6-3,7 pa3iB OUIbIINM,
HIK y 2-okcuapuiOeH3oTpuazoniB (Tadi. 3) Bka3zye Ha
Te, mo (ayopecieHTHa (opMa apUIIOKCAMIIB SIBIISE
c00010, OUEBHHO, EIEKTPOHHO-30YLKEHY TOJIsIpHU3alii-
Ho-pe3oHaHcHy (II) cTpykTypy 3a THUIOM OIMOJSPHOTO
(BU) itomy [30] aHanoriuHOro 10 CTPYKTYpH 2-
OKcHapmiIoeH30Tpua3onis [35]. Ha xopucth 1100 TBEp-
JDKCHHSI BKa3yHOTh SKCIIEPHUMEHTANBHI Pe3ysbTaTH, Olie-
pxaHi He3anexkHo HypmyxameroBum, berianm, Hluropi-
HUM Ul POy apOMaTHYHHX CIIONYK 3 BHYTPIIIHBOMO-
JEeKyISpHAMHE BOJHEBUMH 3B’si3kamu [37] Ta moci-
JUKEHHSI BOJHEBHX 3B’SI3KIB Y (PEHIIOKCaMIHOBHX KHCIIO-
tax nposezeHi Hyrinum, Mycre, ['pynaepiikom [38].

I11. BusnavenHst 3axucHux edekTiB KiHeTHY-
HOr0 HAJeKPaHYBAHHA Ta MeXaHI3MiB
doToximMiuHoOl il H0CTITKYBAHMX T0AAT-
KiB A cnpsaMoBaHoi doToaerpaaamii
noJiaMiais

JUts minTBepUKEHHS MOTepeHiX BUCHOBKIB B KOH-
TEKCTI TEXHOEKOJOrigHOi Oe3mekn Y®D-paniamiiiHoi at-
MocdepocTiiikocti  momiaMifie  [4] mpo TOCTiHHICTH
mBuakocti  ®OJ] IIA B  kiHeTWuHiii  oOmacTi
(W,, = const)

HCHHS KBAaHTOBE

cTapiHHi [2], HaMH BIEpIIe Ha CIIEIiaTbHO CKOHCTPYHO-
BaHiii MIKpOMaHOMETPHUYHII yCTaHOBLI B JHHAMIYHOMY
KBa3iCTAllIOHAPHOMY PEXUMI BU3HAYEHI IIBHIKOCTI IMO-
TJIMHAHHS KUCHIO TOHKMMU TutiBkamu [1A-548 y npucyt-
HOCTI Ta BIJICYTHOCTI CHHTE30BaHUX JIOJATKIB IEBHOI
CTpYKTYpH. P03poOncHMI KIHCTHYHHA NPUCTPIA uIs
pocnimpkenas POJl momaMigHOTO BOJOKHA METOAOM
MUHAMIYHOH MIKpOMaHOMETpii 3a IIBUAKICTIO TOTIIH-
HanHs kucHO (Wo,) 3 uymmaictio 1,79 107" moms
[O,]/M mpu BimbHOMY 06’emi ycranoBkn 4-10°m° Ta
miomi ToBepXHi momiMepHOi TmiBKH g0 107 M7
BiINOBiTHOI HaBaXXKH [1A-3pa3ky B Mekax MPaKTHIHO 3
MepIIoi XBWJIMHH JO3BOJISIE 3IIHCHIOBATH KiHETHYHHHA
koHTposb PO/] Ha MOYATKOBHUX CTaIisIX JOBrOXBHIEOBO-
ro (OTOOKUCHEHHS, IPHYOMY Ha 1-2 TOPSAKH HIBUILIE,
HIXK 32 KapOOHINBHIMH, TIEPOKCHIHUMH YU B’SI3KOCHUMHU
Ta (i3MKO-MeXaHIYHUMH TOKa3HUKaMHu. B ymoBax mo-
JIXpOMAaTHYHOTO  Ta  MOHOXPOMAaTHYHOTO Y-
ONPOMIHEHHS 3 JOBXHUHOK XBuii A >300HM, A=
313 um Ta 356 <A <436 HM npH HEeCceHCUOITI30BaHOMY
(DOTOOKHCHEHHI TOJIIMEpy, CIIOCTEPIraBcs  MPOTITOM
30 roguH BU3HAYECHWI CTAIllOHAPHUI PEXUM TOTJIMHAH-
HS KHCHIO TIOJNIaMiTHMUMHU IUTIBKAMH 13 IIBUAKICTIO

W02 =(1,5-2,8)-107 monb/kr-c y BigcyTHOCTI d;, 30Kpe-
Ma 1pu A > 365 HM HaBeneHi W, KOHTPOJIBHHX 3pa3sKiB

(K3) y Tabn. 4-6. Lleit pesxuM BCTaHOBIIOBAaBCS He3aje-
KHO BIJl CIOCOOY OJiep)KaHHS Ta NPUTOTYBaHHS TOOTO
TEXHOJIOTIYHOT “TIONepeIHbOI ICTOPIi” MOTIMEPHOTO 3pa-
3Ky 3 MPOTOPIIHHOI0 3aJIeXKHICTIO KOPEHEBI KBaJpaTHO-

My 3 iHTeHCHBHOCTI cBiTia /1, [13,14]. IIpu mMexaHi3mi

a-keroimigaoro (K) imimiroBanus ®OJ] ITA 3anexHicTh
BUJLY :

Wo, +(k, +2k,) 1[I, @)
MOJKJIMBA JIMIIE y BHMAAKY (POTOXIMIYHOI peaxiii 3 KBa-
JIPaTUIHAM OOPHWBOM KIHETHYHHX JIAHITIOTIB TIPH JIAHITIO-
TOBOMY YTBOPEHHI Ta BHUTpaTi MPOMDKHOTrO (hoTOiHiIia-
topa [15]. Takuii MexaHi3M BUSIBICHHUI BIIEpIIE OKH 10

TINBKK Ui ToJiaMifiB, To0TO, € yHikaneHuM [10]. Bin
MO ﬁ\/’T‘I/T TacTKORN WHQ(‘HP“Y/II‘/‘T A TTOTIOMOTONY {1’\1’\9'{'—

Hpmﬂmnona cxemMa MeXﬂHiSMy Ta 0COOJIMBHIA THII KiHETHKH JOBIOXBHJILOBOI'0 q)OTOOKHCHeHHﬂ aniq)a-

THYHHUX HoJiaMigiB

B YMOBAX MaKc PO, +IIA » POOH + PO, (ML)
PO, > AT (M2)
PO, > B+r (M2)

r+1IIA H + PO, (M3)
A » K (M4)
A > K/ (M4")
K+r » PO, + S (M35)
K'+r » PO, +S (M5")
POy +1 » S (M6)
K L 120 » 2P0, + 8 (M7)

I, +20 - -
K » 2P0, + S (M7")

I +20, -

TIA » 2P0, + S (M8)



OI3UKA 1 XIMIA TBEPAOI'O TIUTA
T. 3, Ne 3 (2002) C. 379-395

ne PO, — nmepokcunni maxpopaaukamu Ty
~CH,CONHCH(OO")CH, ~;

I' — HU3BKOMOJIEKYJISIPHI pafuKany (IepeBaXHO Ti-

aponepokcun HO," abo cynepokcua-anion O; ); ALK,

PHYSICS AND CHEMISTRY OF SOLID STATE
V.3, Ne 3 (2002) P.379-395

K' — npomixkui MONeKyIApHi NPOMYKTH, 30KpeMa ai-
taTnuHMit enamin (A) YTBOPIOETHCS TPH BiJIIETIICHHI
pamukany HO,® Bix mepoxcumsoro makpopammkany

PO,:

~CONHCH(OO®)CH,CH, ~ ———» HO,* + ~CONHCH=CHCH,~ (A);

SIKMH TIapajiebHO JIETKO OKHCHIOETHCSI KHCHEM IOBITPS
JI0 TOJIOBHHX MaKpOMOJIEKYJSIPHUX MPOOYKTIB CTamioHa-
pHOTO (oTookucHeHHs IIA, a came, HacHYeHOTO O-
keroiminy (K) Ta #oro xiMidHOTO i30Mepy HEHACHIECHOTO
B-rimpokcukeroiminy (K') 3 nudepermiorouor0 miero

-HQOQZ 'OHQ.
+05

S ENE R0 L
-HQOQZ 'OHQ.

B — xiHIeBUII MONEKYJISIpHUN TPOIYKT, SIKUH yTBO-
proeThes npu nogansmii Bzaemonii K a6o K' 3 rigpomn-

L] .
epokcuaaum pagukanom HO;  3a mexanizsmom aHa-

~CONHCOCOCH2~

|
~CONHCOCH=CH~

JIOBTOXBMJIBOBOT'O OTIPOMIHEHHS Ta NPIOPUTETHUM yTBO-
PeHHSIM BINOBIOZHOTO MPOMDKHOTO TPOAYKTY (0-
KeToiMizy mpu A > 365 HM abo iforo isomepy K mpu
A<313 HM) :

(K)
OH
K)

JIOTIYHMM JI0 peakuiil mepenadi JaHIoora 3 paAnKaIbHAM
PO3PHBOM MaKpOMOJIEKYIT Oi-JHKETOHIB:

~CONHCOCOCH~ 197 » CONHCHO + 0=C CHy~
-0,
0=CCHp — 1% A PO, + O=CHCHy (B):
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S — o3nauae pospus makpomonexymu; [y — inTencus-
HICTh ONPOMIHEHHS TPH MEBHOMY pPEXuMi (HOTOiHiMifO-
BaHHS TIOJIMEpPY, 30KpeMa MOCTaAiiHUA BKIIAA PEaKIii

¢dopmanpHO-KiHeTHYHa cxema y MexaHismi ©O/] TTIA
CKOpOYYETHCSI HA OJTHY 200 JBi cTaii (POTOIHINIFOBAHHS.
KineTnka cTalioHapHOTO PEKHMMY JIOBrOXBHIBOBOTO

Taéauus 4

3anexHICTh epeKTUBHOCTI cBiTIO3axuCHOI Aii (ELAy, vi) Ta cTaiioHapHOi WIBUAKOCTI MOITIMHAHHS KHCHIO (W, )
2

npu mopnenmtoBanHli @O/l TTA-548 B kiHeTHYHIH 007acTi BiJ MPUPOAM Ta MOJOKEHHS 3aMiCHHKIB B OeH30-1.2,3
TPUA30JIBHUX CTPYKTypax nonatky (d;), BuXimHa KOHIICHTpalis sikoro B moiimepi (C°y) ckmamamna 1,0 mac.%
(0,030-0,044 mosb/KT), TiJ €0 KBAHTOBAHOTO JIOBrOXBHIIBOBOT'O yIIbTpadiosiery

N . ToBumHa Crektp Y ®-onpomiHeHHS
Honatku (d;) i3 pi3HUME 3aMiCHUKaMU UGBKH 365 < < 436 1M
g | M E— 2R, | [0:10°, | Wo, 107, | ELA

B.O. R R, MKM MOJIB/KT MOJIB/KI-C (vi)
ABT 225 H H 22,5 10,2 2,8 0,9(1,2)
A(AmBT | 265 H CH,CH=CH, 18,5 14,8 1,7 1,5(2,9)
AGIDBT | 267 H CH(CH;), 18,9 6,0 1,1 2,3(3,2)
(Mm)ABT | 279 | CH,C(CH;)=CH, H 8,5 37,4 9,2 0,3(0,3)
AMmBT | 279 H CH,C(CH;3)=CH, 12,3 8,7 1,1 2,3(4,3)
(BK)ABT | 322 C/HyNHCO H 23,1 26,3 3,2 0,8(0,9)
A(bo)bT | 329 H C¢H5CO 9,5 274 53 0,5(0,7)

KonTtponsauii 3pa3ok

K3 - 6e3 onarky (d) 15,2 12,1 2,5 1,0 (-)

% . . . . n .
Hpumirka: [O,] — kinekicTs nornuHanHg O, 3a 10 rogun onpomineHHs; Wo, — MBUAKICTh morauHaHHS O, po3-

paxoBaHa mpu crarioHapaomy pexumi — DOJI TTA-548 3a 10-25 roaun onpominenns; ELA, — kiHeTHuHa edeKTu-
BHICTB CBITJI03aXUCHOI Aii 1oAaTKy (d;) mpy BiACYTHOCTI ANQy3iHHUX 0OMEKEHD; Yi(Yst, Yphs»Yphi) — BIAMOBIIHO 3ara-
nbHa e()eKTHBHICTH CBITJIO3aXMCHOI Aii cTabimizaTopa (Ys), ceHcuOimizyrouoi aii goroceHcubinizaTopa (Yphs) Ta
iHinirorouoi aii doToininiaTopa (Yphi) y BUIIAAl foAaTKy (d;) i3 BpaxyBaHHAM M€XaHi3MiB KIHETHYHOTIO iHIiOyBaH-
Hs Ta ¢iznuHoro Y®-expaHyBaHHS (A1s1 KOHKPETHHX apWIOCH30TPHA30iiB mpu A =365 HM B mumiBkax [TA-548

toBiuHO0 2R(/) <25 mkm 3 k.= 1,03-1,95).

(M7), (M7") 1 (M8) 3anexuts Bin BenMuUMHM KBAHTY
ceitna (hv), npuuomy B pizHux pexxumax PO/, sx mpa-
BWJIO, TIPIOPUTETHOIO € OJHA 13 MUX CTaJlili; HA MPHUKIIA,
MaKCUMAJIbHO HAaOIKEHE /0 TMPHPOAHOTO JIOBTOXBH-
JBOBE CBITIO 3 A > 300 HM HE TOTITMHAETHCS XPOMOGOp-
HUMH TPYHaMH TOJIMEpY, TOMY IiJ] 10r0 BIUIMBOM peak-
uis (M8) ne npoxomuts, a Brnam peaxuiii (M7) 1
(M7'") BusHauaeThcs cHeKTpalbHOK audepeHIiarico
JIOBrOXBUJILOBOTO Y ®D-OnpOMiHEHHS, BHACIIIOK YOTrO

d[PO, ]

ompomiHeHHS (365 <A <436 HM), sixe cnpuunasie DOJ]

srinno Mexanismy peakuiii (M1-M7), Busnauaetscs
nepe/iauero KiHeTHIHOTO JIAHIIOTY Yepe3 MPOMikKHI Mpo-

ayktn (K 1 K'), me ¢oroininiatopom € Tinbku a-
KEeTOIMi (K), BiJINIOBiTHA 3MiHA KOHIICHTPAIIA IHX
npoxykris Bix nouatkosoi Ko 1 K'g no cranmionaproi K
1 K’ npu supimenni cucremu nudepenuiansuux Kine-
TUYHHUX PiBHSHb:

S = (ke +K)- [PO, [+ i+ ) e [K ]+ ke [K Tk [PO, e+ 2k, 1, [K] -

dt

dt

dk]_ k,

dt  k,+k|
d|K’ k'
[ ]: 4 /kz[PO
dt  k,+k,

do, ]

I, k-0, 1k -k ki -k, [P,

k, [PO, J-k[K]-[r]-k1, [K]:

2]_kg[K/]'[r];

a4t =(k, +2k,)- [P02]+ ky [r]— ks[Poz]' [r]+ 2k, I, [K]
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.M. CmoneHChLKNI

Oco06mmBo cmif BiAMITHTH, O Au(EpeHIlialbHe PiBHIH-
Hsl [T PO3pUBiB Makpomoneky 3a pynkmieto dS/dt ne

@O/] TTA y xinernuHiit obmacti [2,14] y mopiBHSIHHI 3
TOYHICTIO BU3HAYEHHS LIBUAKOCTI MOTJIMHAHHSA KHCHIO —

PO3ITIAJAETBCS  BHACHINOK JOCHTH Majoi TOYHOCTI W, . fIKa OIHUCY€ThCS TAKUMH (byHKUiAMU:
. . 2
B’S3KOCHUX METOJiB BH3HAYEHHS DO3PHBIB — S MpH
F+Gt
K=K, |coshh —— || ;
2
F4Gt AKLG
. +
(K; —KO)- sinh| ———
K' =K, - ;
. F
sinh| —
2

/ . . .
ne F, G, A, k's — Binomi napamerpu 3 usHauenum o¢i-

3UYHHAM 3MICTOM:

1/2

/2 _ 1/2
Foin R0 =) | gk gk ks
(K%)= (K's) 5 5 6 2
1/2
JEpLSt gLl K, | ;
k3 k6k2

ne k; — xoucranta msuakocri, ingexc (1) Bimmosimae
MOPSAKOBOMY HOMEpPY peakiii B NPUHIHIIOBIA cXxemi
mexaHizMy (M1-M8) noBroxBuiaboBoro (hOTOOKHCHEHHS
anipaTHIHUX TOJTiaMiIiB.

Ha ocHOBI ofiep>kaHuX KIHETHYHUX MapaMeTpiB Mo-
JKHa KUIbKICHO BHM3HAUUTH TPAKTUYHI MOXKJIHBOCTI CTa-
6imizanii [TA Ta mMpoBOAMTH MOIENBHE MPOTHO3YBaHHS
CBITI03aXMCHOI e(eKTHBHOCTI OararodyHKIiIOHAIEHUX
JIOAIATKIB BBEJCHNUX Yy MOiiMep peanbHO 3a 5-20 roauH
KBaHTOBaHOTO  JIOBTOXBWJILOBOTO Y D-ONpoMiHEHHS
[40,41]. Ha ocHOBI IIbOTO HAMU 3aIPOIIOHOBAHI KiHETHY-
Hi excripec-meronu ominku PO/ ta ELA meBHUX cTpyK-
Typ (St, Phs, Phi) d; mig ni€ro JOBroXBHIHOBOTO yIBTpa-
¢iomery HeBucokoi iHTeHcWBHOCTI () Ha momiamimHi
00'ektu [2,42]. Ilpu BiacyTHOCTI nUdy3iHHUX 0OMEKEHb
KiHeTn4Ha e(eKTUBHICTh cBiTo3axucHoi aii (ELA,) mo-
CIIDKYBaHUX oAaTKiB (d;) BU3HA4Yanmacs CriBBiJHOILICH-
HSIM CTalliOHApHUX IIBHJIKOCTEW MOTJIMHAHHS KUCHIO IPU
@®O/1 nonimepy y BiICYTHOCTI Ta MPUCYTHOCTI BBEJCHO-
ro d;:

ELA, =(Wo,), (Wo,),; )
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a Horo 3arajbHa e(eKTUBHICTH CBITIIO3aXHUCHOT i (7y;) 13
BpaxyBaHHsIM KoedilieHTiB ¢oToexpanyBanns (k.) pos-
PaxoByBajacs 3a BUPa3oM:

Vi =k.(Wo,), (Wo,)y: (6)
TOJi Ha OCHOBI (opmMyr (2,6) MATUIMEMO HACTYITHUH BH-
pa3 y; nnst [1A-3paskiB, sikuit noegnye Qorodizuysi (ek-

panyBaHHS, TaciHHs S,T-cTaHiB) Ta XiMiuHI (HaJeKpaHy-
BaHHS) CBITJIO3aXHUCHI epeKTu:

(D, +D,)1-10")-(Wo,),

(M

1 —
~(D,+D
D,[1-10""""]-(Wo,),

BpaxoByroun HelaBHO MiATBEPIDKEHUH EKCIIepruMe-
HTAJIBHO O-KeToiMigHui MexaHisM POJI 3BHYAHHUX
anipaTHYHUX TOJIiaMiZiB MPOMHUCIOBOTO BHPOOHHUIITBA
[43] B ymMOBax MOBTrOXBHIIBOBOTO KiHETHYHOTO DPEKIMY
(mpu manux Iy, A > 365 uM, 2R <30 mxM, [K] = const) Ta
cnenndiky panime oxepkanoi [14,15] 3anexuHocti (4)
BUpa3 (7) MaTUMe OCTaTOYHHUH BUTIISIA:



®doToxiMIUHI MEXaHI3MH 3aXUCHOT il apUIBHUX CTPYKTYD...

Taoauus 5

3anexHicTh eheKTUBHOCTI cBiTio3axucHOi Aii (ELAy) Ta cTamioHapHOI MIBUAKOCTI IMOTIMHAHHS
kucHio (W, ) npu mozemosanni ®OJ[ [TA-548 B kineTn4HIN 06:1aCTi Bl MONOKEHHS 1 KUIBKOC-

Ti QNKITFHUX 3aMiCHHKIB B apHIIOKCaMiTHIN cTpyKTypi momaTky (d;) mix Ai€ro KBAHTOBAHOTO JTOB-

. *
TOXBHJIBOBOTO YIbTpagioneTy

Honatku (d;) i3 pisaumu 3amicHu- | ToBmiuHa Cnektp Y ®-onpoMiHeHHs
KaMu TUTiBKH 365 <A <436 um
[0,]-107, | wo, 107,
M, | C°, mac.% | 2R(), MOJTB/KT z ELA,
[Hudp B.0. | (MOMB/KT) MKM MOJIb/Kr-C (Vs0)
A B A | B
0,5 1,9-
OA 240 (0,021) 21,2 56 | 72 | 14|13 20
0,2 1,5-
(M)OA | 254 | (oo 141149167 | 17|16
QM)OA | 254 1O 120 70|85 | 14|13 L
(0,039) ’ ’ ’ ’ ’ 2,0
2M(ITIT)OA | ~465 1,0 17,2 6,1 | 74 | 1,6 | 1,2 18-
- (0,022) ’ ’ ’ ’ ’ 2,1
(TiIT)OA 493 0,5 23,7 5,4 - 14| - 2,0
(0’010) b b b b
Kountponbhuii 3pa-
K3 30K 0e3 101aTKy 12,1 89 | 11,6 | 2,8 | 2,5 1,0
(d)
*[Ipumitka: 2M(ITIT)OA — ymoBHe mno3HaueHHs cywmimi C-i30MPONUIMOXiAHUX —2-

MeTmwigudeHiiokcamMiny 3 MepeBaKalOYUM BMICTOM HECHUMETPUYHO 3aMIlllEHOTO0 2-METHII-
2',3,4',5,5,-neHTai3onponin;mq)eHinoxcaMiz[y; A Ta B — BinmosinHa KinekicTh morauHanas O, 3a
7 ta 10 roguH ompoMiHeHHS;, Ay Ta By — BIAMOBiAHI MBHIKOCTI moruHaHHS O, po3paxoBaHi
npu cranionapHomy pexumi @O/ 3a 8 ta 13 ToIuH ONPOMIHEHHS; Yy — 3arajbHa e()EeKTUBHICTh
ceiTinosaxucHoi nii (ELA) crabinmizatopa (St) y Burisini nonarky (d;) i3 BpaxyBaHHSIM MeXaHi3MiB
KiHETUYHOTO iHTiOyBaHHS Ta (izuuHoro Y P-ekpanyBaHHS (151 KOHKPETHUX apUIIOKCaMIilliB IpU
A =365 am B miiBkax [TA-548 toBmmuoro 2R < 25mMKkM 3 k. < 1,01).

_ (D, +D)(1-107") - (k; +2k,),
Dp[l - 10_(Dp+Dd)] ) (kl + 2k2)d

SKAA KOMIUIEKCHO 3B’SI3y€ CBITIIO3aXWCHI e(eKTH KOH-
HEHTpaiiHO-IHTPEeNi€EHTHOTO  (DOTOCKpaHyBaHHSI  Ta
MIPIOPUTETHI CcTalii KIHETUYIHOTO iHTIOYBaHHS UM CEHCH-
O1Ti30BaHOTO IHIIIFOBAHHS 3arajbHOr0O Tporecy (orTo-
OKHCHEHHS ToJTiaMiaiB. 3aiexHicTs (8) B kouTeketi [TM
AC TIA opHOYAaCHO BHCTyNA€e BaXIUBUM KpuTepieMm ¢o-
TOXIMIYHOT JIii BBEIEHUX B IIOJIiIMEp JOJATKIB HA CaAMHUX
paHHIX CTaisX NEeCTPyKIii, B yMOBaX MakCUMaJIbHO Ha-
OMDKEHUX 10 MPHPOAHOTO CTapiHHS Ta MPAaKTHYHO 0e3-
neyHoi ekcruryatanii (p-d)-cucremu BiATIOBITHO, SIKIIO
Yi(ys) > 1, To d; — edexTuBHI cBiTIOCTAOLII3aTOPH, SKi
iarioyrote @O/ 1A, ko y;~ 1, To d; — mpakTHYHO HE
BIUIMBAIOTh Ha (hoTOXIMIYHMII Mporiec abo peanbHa iX 1ist
3HiBENBOBAHA HIIMMH MapaMeTPaMH, SIKIIO i (Yphs, Yphi) <
1, To d; — mpoSIBIAIOTE BUpaXkeHi ceHcuOinizyroui un ¢o-
TOIHIIi¥0r0Y1 BIacTUBOCTI [2,40].

[Ipu dorookucHeHHi momiamigaoro BomokHa (ITA-6
TKaHUHHU) B Oudys3iiHO-KiHeTHUHIN obmacti (2R = 30-
100 mxMm) Bupa3 (5) Mae nwIe BiTHOCHHUHA XapaKTep OIi-
Hku ®OJ1 ta ELA, BignoBigHux ctpykryp di, B SKOMy
BHUKOPHCTOBYBAJINCSA IIPH CTaHJAPTU30BAaHUX YMOBax

®)

i

Y®-onpomirenss (Ip, A, T, 2R, T K o + 0,05 K) Bukiro-
YHO KBa3iCTallioHapHA BiTHOCHA MIBHKICTH MOTIMHAHHS
kucHIO [25,30]. Pe3ympTaTé KIiHETHYHHX [TOCTIiIKCHD
@O/l TTA y mpuCyTHOCTI TOMEPEAHBO CHHTE30BaHUX
apui(OeH30TPHA30IBHUX 1 OKCaMIiTHUX) CTPYKTYp TIpen-
cTaBjeHi B Tabmuusix (4-7), e 3a Bupasamu (5,7) pospa-
XOBaHI BIAMOBIAHI KIHETHYHO iHriOOBaHi (32 MexaHi3Ma-
MU HaJIeKpaHyBaHHs) Ta 3arajibHi CBITJI03aXUCHI eeKTH
d; B mporieci (POTOOKHCHEHHSI MOJiaMiJIiB TIPH BiJICYyTHOC-
Ti audy3iHNx oomexenb (ITA-548, Tabn. 4-6) Ta B ymo-
Bax au¢ysiiiHoro BBy O, (ITA-6, Tabxn. 7). Beranos-
neHo, mo 3HadeHHs ELA, BBenennx d; B mexax no (0,8-
4,4) - 10 monw/kr [TA-548 BixmnoBixHO cKIagammU 0,3-2,3
pasu, a TpH BpaxyBaHHI ()OTOEKPaHYIO4Ol 3aTHOCTI
KoHKpeTHOro Y®-abcopOepa (tabin. 1) 3arambHa edek-
TUBHICTh WOTO CBITJIO3aXWCHOI Mii (y;) 3HAXOAWIAch B
Mmexax 0,3-4,3 pa3u i CyTTEBO 3aJiiexana BiJ IpUPOAH Ta
MOJIOKEHHA (PYHKITIOHAIBHUX 3aMiCHUKIB y MOJEKYIi
nmomaTtky. B Toif ke wac y xinetuaHii odmacti @O/ cro-
CTepirajiocsi MPaKTUYHO TIOBHE HIBENIOBAHHS BIUTUBY
MOJIEKYJISIpHOI Mach B Mexax 225 <M <493 Omam3pKux
3a MPUPOJIOI0 JIOJATKIB Ha BIIMIHY BiJ 1X KOpesLiitHO-
BU3HAYCHUX TepMOQyraTuBHUX BiactuBocted [31,32].
3a mormoMoror aepuBarorpadiyHUX METOJIB aHaTi3y
(TG, DTG, DTA) B ymoBax TEpMOOKHCHOI AECTPYKLIl
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BCTaHOBJICHI ITE€BHI KOPEJAIMiHHI 3aJIeKHOCTI TEPMOCTIH-
KOCTI Ta (yraTMBHOI JIETKOCTI BiJI MOJIEKYJISIPHOI Macu
(M), mpupomy Ta TMOJOXKEHHsS 3aMICHUKIB y MOJEKYJI

nimepy [4].
O, C-6nokoBani ABT npu @O/ TTA nposiBisuin BU-
pakeHi NPOTHIICKHOHAIIPABIICHI cTabinmizamiiHo-

Taoauus 6

3anexHicTh edekTuBHOCTI cBiTiI03axucHoi aii (ELAg) Ta cramionapHOi MIBHAKOCTI MOTJIHN-
HaHH KuCHIO (W, ) npu moxemosanni POJ[ ITA-548 B xiHeTwuHiii oOnacti y mpucyTHOCTI
2

CHeLiaIbHO CHHTE30BAaHMX JUIS apHIOKCaMiliB MOAENBHUX CTPYKTYp (d,) MiX Ji€l0 KBaHTOBAHOTO

JIOBIOXBMJIBOBOTO yibTpadionery *

o ' Tosum Criektp Y ®-0mpomiHeHHs!
Apunokcaminni MonenbHI qoaatku (d,,) 1'{a 365 < A\ < 436 M
TUTIBKA
TosHa ximigna nasea | M, | C°,mac.%, | 2R (), | [0,]-10°, | W, 10", ELAg

[mmdp] B.0. | (MOJB/KT) MKM MOJTB/KT MOJIB/(KT-C) (v)
N,N'-/TubeH3mIokcami 1,0

[(ZI)OA] 268 (0.037) 13,1 13,3 3,1 0,9
2,3-JlnokcoTeTpariapo- 1,0

xinokcaiiH [(JJOT)XA] 162 (0,062) 238 16,4 4,3 0,7
4-(2"-Oxcn-4,5'- mme- 1.0

tungenin)pranazon-1 266 © (;38) 24,2 16,9 4,1 0,7

[(OM®D)DA] ’

KonTponsHuii 3pa3ox o o

6es gomarxy (dy) [K3] 12,1 10,2 2,8 1,0

*[Ipumirtka: [O,] KitbKicTh morimHaHHS O, 3a 10 roxm. ompomiHeHHS,; W, ~ MIBUIKICTE

nornuHanHsg O, po3paxoBaHa npu crarionapaomy pexxumi PO/ ITA-548 y kiHeTnuHii obnacTi 3a 8

TOJl. OIPOMIHEHHS; Y JOCTIKYBaHMX ymMoBaXx ELAy ~

Yi» 00 koediuienTn oroekpanysanHs (K)

JJISL dM HE BM3HAYANINCS 1 B nepuoMy HaOIMKEHH1 HpI/II/IHSITl CITiB pO3M1pHI/IMI/I 3 apI/IJ'IOKCﬁMl,HHI/IMI/I

3amillieHUMH CTpyKTypamu, ae ke < 1,03.

TIOTIepeTHbO CHHTE30BaHMX apwiI(OKcaMigHUX 1 OeH30-
TpUa30JbHUX) MofatkiB. IIpum BBemeHHI y CTPYKTypy
ctabimizaropa (YHKIIOHATHHUX TPyH CIOPIAHEHUX 3
TTOJIIMEPHOI0 MATPHUIIEI0, JOCTATHIN HOro TepMOCTIHKOC-
Ti (0 573 K mpu R'>70 %) Ta MonekynspHiii Maci
(M >300) mpakTH4HO HOCSTa€eThCs HU3bKa (yraTuBHa
JIETKICTH 1 MiIBHIIIEHA MirpamniifHa CTIHKICTh TONATKY, SKi
ocobmmBo oMy HeoOximHi s opraizamii [ITM AC un
NPOTHO3YBaHHA MOXKJIMBHUX aBapiiiHUX CHTyallli m1pu
HECTaHIApPTHUX yMOBax NEpepoOKU Ta eKCITyaTalii mo-

(So)ptQ2s

(hv o1, )P % %

=

(hv@-)p%

(v din)g

=

So)ptQrs

(5(.),,4_...__ S1)p —nnm (T)ptQsr —nnm ($))g 25— (Sp)a

cencuOumizyroui (St-Phs) BmactuBocrti (1abm. 4), 3arain-
HUM MeXaHi3M X Oi)yHKIIOHATBHOI i1 BU3HAYABCS MiC-
[[EM 1 TIPUPOJIOI0 3aMICHHKIB B TIOJOKEHHI 2" ta 3 moe-
KyJIH ABT, BIIITOBITHUMH CIIEKTPATBHO-
JIOMiHECHIEHTHUMH ocoOimBocTsiMu (Taba. 2, 3) Ta mepe-
Bakarouor 1iero Gotodiznynoi mezakrusamii S-S, S-T,
T-S Ta T-T enexTpoHHO-30y/DKEHUX CTaHIB MaKpOMOJe-
Kyn monimepy (p) aoxatkamu (d;) apuinOeH30TpUa30IIb-
HUX CTPYKTYp NpH (OoTOOKUCHIOBaNIBHIN Y D-nerpanarrii
noJtiamiziB (cxema 9):

(Sod+Qlzs

|

v )
(hv norit.)g ” (9)

hy! .
BT (5)a+Qas —mnm (T Qlyy TN g

(hv ll0l';l.)d% %

(Sod*Qlzs SaatQlrs

3arampHUM MexaHi3M mnepeBakarodoi (PoTohi3HmdHOI Je3aKTHBALii €JICKTPOHHO-30y/HKEHHX CTaHIB
MaKpoOMOJIEKyJl IIOJIiMepy HOAATKaMH apWIOSH30TPHUA30JIBHUX CTPYKTYp NpH (OTOOKUCHIOBAJBHIH Y-
Jerpapfanii momiamizis, ae (So), Ta (So)g — He 30ymKeHi cunrnerHi cTany; (S1)p, (T1), Ta (S1)g, (T1)q — cunTIETHI
(S)) ta TpumierHi (T)) HUKHI eNEeKTPOHHO-30y KEHI CTaHU TONTiMepHOTo QoToiHiniaTopa p i goaatky di; Qss,
Qst, Qs Ta Q'3s, Q'st, Qs — Temosa eHepris BHyTpimHiX (2S) Ta inTepkomoOinariitaux (ST, TS) koHBepciid, a
TaKOX KBAHTOBAHOI CHEPTii MOTTHHAHHS (hvmFJT D> (hvmm )¢> UM J'IlOMlHeCHeHTHOFO BUIPOMIHFOBAHHS 3TiHO
MPOIIECIB TOBrOXBUIIBOBOL (bnyopecueﬂun (hv b1 )ps (hv or.)d > A€ V '<v Ta aHOMAJIBHOI TS CTPYKTYpHOI'O 10JaT-
Ky TpuBanoi gocpopecierii (hv’, bocd.)d> JIE v'<v Bignosigso monimeproro doroiuimiaTopa p i goxatky d;.
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KonkperHi MexaHi3MH 3aXUCHOI 4 (POTOCEHCHOLITI-
3ytouoi nii edexry HamekpanyBanas ABT mpu @O/ ITA
B KiHETH4YHIN 001acTi 3yMoBieHi HOTOI3NIHOIO Ae3aK-
tuBauieto S-S, S-T, T-S enekTpoHHO-30yPKEHUX CTaHIB
BIAMOBIHO TpH (OTONEPEeHOC MPOTOHY 1 (HOTOXIMIUHIM

Rz

(hv) nora.

KeTOHi3amii BBeJeHOTO nonaTKy (d;) B mporeci KeToeHo-
JMBHOI TayTOMEPHOI i30Mepm3amii 3 YTBOPEHHSM THITY
OinomsipHO-ifioHHNX [37] 1 MPOCTOPOBO HE3ATPYAHEHUX
X1HOTHO-0eH30TprazonbHuX [34] ctpykTyp (cxema 10):

CH;

(hvl) ¢

Mexanizmu 0ipyHKIIOHATBHOI (3aXMCHOI UM (oTOoCeHCHOLTI3yI040i) Mii edekTy HameKpaHyBaHHS apHIOCH30TpHa-
30JIbHUAX CTPYKTYpP TpH (POTOOKMCHIOBaNBHIN Y®-aerpanamii momiaMiniB, 3yMOBIeHI (OTO(PI3UIHOIO Je3aKTHBALIEIO
CHHIJIET-CHHTIIETHUX (S-S), cuarier-TpumietHux (S-T), un Tpuruier-cuarieTHruX (T-S) enekTpoHHO-30yIKeHNX CTaHIB
BIAMOBITHO NpH (OTONEPEHOCI MPOTOHY 1 (OTOXIMIYHIN KeToHI3awii BBeaeHoro noaaTky (d;) B mpoleci KeTo-eHOIbHOT
TayToMepHOi i3oMepu3atii: EB (M) <> IT (Bi1) ——an—3» Kb (M) > EB (M); e EB — Buxinna exonbra (M) ¢dopma B
(So)¢-ctani; I1 — enexTpoHHO-30yKeHa B (S))4-CTaHI NOISAPHU3ALIITHO-PE30HAHCHA CTPYKTypa THITY OIMOJSIPHOTO HOHY
(BI1), BixmoBizansHa 3a G10KOBaHE (IyOpecieHTHE S| —> So BHMPOMIHIOBAHHS MPH V'<V Ta aHOMAIBHHMII CTOKCOBHIl
3cyB [3Haku (+) Ta (-) He MepeAaTh ICTHHHOTO PO3NOALLY 3apsiB 1 € Juiie (GopMaIbHUM MEPEPO3NOAITIOM eIeKTPOH-
HOi I'YCTMHH y BaneHTHi# crpykrypi II-popmu]; Kb — horokeronizosana (M) isomepua dopma y (T,)4-30ymKeHOMy
cTaHi BiAMOBiIaNbHA 33 CKIIAHOCTPYKTYPHY IOBrOTpHBay Ta intencuHy T, — Sy docopecrienio mpu v'<v; Qgr —

TEIJIOBa eHepris iHTepkoMOiHaniiHuX (S, T) KoHBepCiH.

OueBuHO, HOBroTpuBasia Ta iHTeHCUBHA (pocdopec-
HEHIIs MOJIEKYJl OKCHapWJIOCH30TPHA30JIiB 3yMOBIICHA
HAKOMHMYEHHSIM XiHOiJHO-OEH30TPHA30JIbHUX CTPYKTYp Ta
0JIOKYBaHHSAM (DIyOpPECIICHTHOTO BHITPOMIHIOBaHHS (cIie-
muQidHe 3HIKEHHS CHeprii CTOKCOBOTO 3MIIICHHS,
Tabn. 3) CHpWsUTM TEepeBaKarouoMy BIUIMBY MEXaHI3MY

orocencubimisopanoi mii (7Y =0,3-0,9) d; B mpoueci

kinetuyHoro (ITA-548 mpu 2R < 30 mMkMm) i nudysiiHo-
kinernuHoro (ITA-6 npu 2R >> 30 mxMm) (oTooknucHeHHs
nmomiaminiB (tadm. 4,7), 3o0kpema mis O-ankeHin-, O-
kapbamoin-, O, C-OeH30imM3aMilIeHNX Ta HE3aMIOICHUX
OKCHapmIIOeH30Tpra3oiiB [44]. Ha BinMiHy Bij MOXigHHUX
ABT apumokcamigai ctpykrypu (OA) B ToMy 9mcmi ix
npomuciosi aHamoru Tairy Sanduvor MSU ta EPU e xi-
MIYHO HeakTHBHUMH Y D-abcopOepamul 3 HU3BKHUMH Mir-
pauiiHuMH Ta (OTOEKpaHYHOUMMH BIACTHBOCTSIMH B 00-
JacTi JIOBrOXBUIIBOBOTO ynbTpadionery (tabm. 1) Ta
MPaKTHYHOIO BIJICYTHICTIO MOTJIMHAHHHS BHUIMMOTO CBIT-

Jla, MEXaHi3M 3aXHMCHOI il SKUX MOKH 10 KOHKPETHO He
Bu3HadyeHui [20,41]. Sk BumHO, 3 Tabu. 5,7 mpu BBeACHHI
OA 110 (0,8-3,9)-10" moms/kr (0,2-1,0 mac.% ) y ITA-548
ta (0,3 Mac.%) y ITA-6 mim BIUIMBOM JOBrOXBHJILOBOTO
ynbTpadionieTy crocrepiranocs e(eKTHBHE 1HTIOyBaHHS
(OTOOKHCHIOBAJILHOT JecTpyKmii sk 0e30apBHUX TaK 1
3a0apBICHNX IUCHEPCHUMH OapBHHKAMM MONiaMiliB B
KiHeTHuHiN Ta audysiiHo-KiHeTHuHii [28,30] obmacTsax
@O/ B 1,4-2,3 pazis. [Ipu BincyTHOCTI AmMpy3ifiHIX 00-
MEXEHb Ta Cg:(l,O-:’»,9)~IO'2 Monb/kr ITA-548 nns mo-

ximaux OA CBITJIO3aXHMCHUI ¢(EeKT BH3HAYABCS BUKIIFOU-
HO CTaOuTi3aliiHUMHU BIACTHBOCTSMH OJHOHAIPABICHOT
OiHapHOi nii (KOJBOPO- Ta CBITJIOCTAOUTI3aTOpa), SIKHIA
MPaKTHYHO HE 3alekaB Bix edekTy eKpaHyBaHHS
(Tabmn. 1), MONOKEHHS Ta KiJBKOCTI BBEJICHUX AJKLIBHUX
Yl AJIKOKCHJIBHUX 3aMICHUKIB B apOMAaTHYHOMY K

apunokcaminy (v, = ELA, = 1,8-2,1; tabu. 5).
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(So)p+QZS (So) p+QTS

(hv nom.)P (b d”l-)d
p (So)p<_ (Sp—rnnam (Ty)ptQsT—nnim- (S1)g— (Sol (11)
(v n.), (hv morat.)g
(v g
d ST (Sp)a —w>= (S)a+Qls So)a*Qhs
(hv noripg

3aranbpHuUil MeXaHi3M TepeBaxardoi GoTodi3nuHOT Ae3aKTHBAIIT eeKTPOHHO-30Y/PKEHUX CTaHIB MaKpOMOJIe-
KyJl OJIMEpy J0AaTKaMu apmoxcaMiaHHx CTPYKTYp NpH (bOTOOKHCH}OBaHLHiﬁ Y- ;[erpaz[auii' nomiaminis, ae (So)p i
(So)qg — HE 36y;1>1<eH1 cunrnetHi ctany; (Sy)p, (T1), Ta (S1)q — cuaraetHi (S;) i Tpumnersi (T,) HIKHI €JIeKTPOHHO-
30yKEeHI CTaHU MOJIIMEpPHOro (oToiHiliatopa p Ta 1oaatky di; Qas, Qst, Qrs 1 Q s — TEIJIOBA €HEPTis BHYTPimHIX (2S)
ta inTeproMOiHaniiHux (ST, TS) koHBepcil, a Tak0XK KBAHTOBAHOT CHEPTii MOTJIMHAHHS (hvm,FJT o> (hvm,FJT )d 9¥ JIFOMiHe-
CIIGHTHOTO BUIPOMIHIOBAHHSI 3TiHO TPOLECIB TOBroXBHIbOBOI (iyopecuenii (hv’ o1 )p> (hv/ on)d> A€ v < v BimmosizHo
moniMepHOTO (oTOiHIMIaTOpa p (mepeBaxHo keroiminHoi (K) cTpykrypu 3a MexaHizmoM ¢ortookucHeHHs [TA TloctHi-
KOBa) i JoAatky d;.

O~7 =08
o 00 o O

Ry) (Ra)y
anc-KA (M) - Y I (Bi) (12)
2.,

MexaHi3Mu 3axucHOI JAii cradimizamiitHoro eekTy HaaeKpaHyBaHHS apIIOKCAMITHHUX CTPYKTYp TpHu (HoTo-
OKHCHIOBaNIBHIN Y ®-nerpanarii mosiaMizgiB, 3yMOBIIEHI NPiOPUTETHOIO (HOTO(IZNIHOIO JE3aKTUBALIEI0 CHHIJIET-
CHHITIETHHX  (S-S)  emeKTpOHHO-30y[KEHHX  CTaHiB  BIONOBIOHO IpH  (OTONEPEHOCI HPOTOHY i
KapOaMinoiMiobHiii TayTomepii BBemeHoro momatky (d): Tpamc-KA —=—mn—— TI(BIA)
IJT (M) — tpanc-KA (M), ne KA — Buxigua (M) kapGamizua popma B (Sg)g — cTani; [I-enekTpoHHO 36ymkeHa
TOJIAPH3ALITHO-PE30HAHCHA CTPYKTYpa THITy GinossipHoro oy (BI), B sikoMy 3Haku (+) Ta (-) He HepenaroTh ic-
TUHHOTO PO3IOLTY 3apsiiB i € Juie GopMaTbHAM MEPEepO3MOIIIOM eNeKTPOHHOI TYCTHHH Y BaJICHTHIN CTPYKTY-
pi IT popmm;IJT — meracrabimera (M) iminonsHa Gopma, BimmoBiTanbHa 3a diayopecienTHe S; —> Sy BUIPOMi-
HIOBAHH: Ta aHOMAaJBHUI CTOKCOBHIA 3CYB B (S)¢ — CTaHi; a TAKOX NP TpaHC-IUC KapbamifHii goToizomepusanii
BBezieHoro nozaatky (d;) Tpanc-KA (M) npc-KA BHaciIoK TerioBoi aucumnanii eHeprii B mporeci
BHYTPIIIHEOKOMOIHAIIHHIX S| —> Sy KOHBEpCiii pr v'<v.
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Crabinizamiitai BmactuBocTi OA 3yMoBIIeHI Aoxat-

KOBHM 3aXHCHMM e()eKTOM HaJCKpaHyBaHHS 33 PaxyHOK
nepeBaxxaro4oi aii ¢porodiznunoi aesakrusamii S-S, S-T

OpECIIeHIIII y apuWiIoKcaMimiB, BHCOKa iX (hOTOXIMidHA
CTIMKICTh, @ TAKOX 3JIaTHICTh YTBOPIOBATH BHYTPIIIHBO-
MOJIEKYJISIpHI 3B’s13KH B kKapOaminniii (KA) Ta iminosibHii

Taéauus 7

3anexxHICTh BITHOCHOI e(eKTHBHOCTI cBiTimo3axucHoi Aii (ELA,) Ta kBasicTamioHapHOi MIBUAKOCTI MO-
DIIMHAHHS KUCHIO (W, ) ipu MozaemoBanni POJ[ B nudysiiiHo-KiHeTHYHIA 061acTi 326apBIEHOrO AUCIIEPCHUM

myponypauM (JK) Ta 6e30apBHOTO IONIiaMiHOTO BOJOKHA

(ITA-6 TkaHWHM) BiIl PUPOAM BBEIEHOTO IOAATKY

(d;) npu Buxignii konuentpauii C4= 0,3 mMac.% mij 1i€f0 KBaHTOBAHOTO JIOBrOXBHIIBOBOTO yiIbTpadionery*

Jlonatkn 3aGapBieHHs Crektp Y D-onpoMiHeHHs
(dy) TKaHUHH A > 300 HM 365 < A < 436 um
Mudp 3 107 3 107
(mpoMucIIoBi [C011°’ [0:]-10°, | Wo, 10 ELA, [02]-10%, Wo, 10> ELA,
ananorn) mac.% MOJIB/KT | vogp/(Kr-C) MOJIB/KT | \onp/(Kr-c)
(Tirﬁgil;l P) — 21,6 9,3 1,2 14,9 6,8 0,6
A(AmBT — — — — 10,5 5,1 0,8
IM(Mo)OA 1,2 S o o 6,1 1,9 1,4
(Sanduvor MSU) — 11,7 4,9 2.4 5,3 1,8 2,3
(K3)s — 27,6 11,6 1,0 9.4 4,2 1,0
(K3), 1,2 — — — 9,2 2,6 1,0

Mpumitka: IM(Mo)OA — yMOBHe MO3HAYeHHs 2,4-TuMeTHI-2 -MeTokcnandeninokcaminy; [O,] — KilbKicTh
noranHanHsg O, TKAHWHHHUM 3pa3KOM 32 5 TOJI. ONPOMiHEHHs; W, — BiAHOCHA IIBMAKICTH NOranHanHs O, npu

kBazictanionapHomy pexumi DPOJl IIA-6 3a 5-13 rom. ompominenss; ELA, — BimHocHa egeKTHBHICTH

CBITIIO3aXUCHOI 1ii momaTtky (d;) mpu meBHUX Audy3idHIX

oomesxxenusix @O/l y crangapruzoBanux ymoBax (1o,

A, T, T K no £ 0,05 K) onpoMiHeHHsS TKaHHHHOTO 3pa3Ky; BixnosigHo 6e30apBHi (K3)s 1 3a6apsieni (K3), koHT-

PpoJIbHI 3pa3ku 0e3 mogartky d;.

ta T-S enexkTpoHHO-30yIDKEHHX CTaHIB MaKpOMOJEKYI
noxiMepy (p) noaarkamu (d;) apuiroKcamiHUX CTPYKTYp
(cxema 11) BiAmOBITHO BHACIIIOK KBAHTOBAHOTO MOTJIH-
HaHHS CBITJIa IpW (OTONEPEHOCI MPOTOHY Ta Kapbamino-
IMIIONIBHIN YM CTPYKTYPHIHM TpaHC-IMC KOH(pOpMAIiHHO-
KapOaMiZHIli TayTOMEpPHHX i30MepH3alisix BBEJEHOTO d;
(cxema 12) [29].

IV.Ekcnepumentansna mnepeBipka ¢oTto-
XiMiYHOr0 MexaHi3My 3aXHCHOI Jii apu-
JBHUX CTPYKTYPp Yy KOHTeKcTi Y®-
paaianiiiHoi aTmocdepocTiiikocTi MmoJi-
aMiaiB

Harnsgaaum miaTBepIKeHHSIM 3aIpPOIIOHOBAHOTO Me-
XaHi3My 3axucHOi aii moxatkiB OA € pe3ynbTaTé KiHe-
tnaHEX gocrimpkeHs OO/ mriku [TA-548 (Tabn. 6) Ta
BosokHa [TA-6 (Tab. 7) y MPUCYTHOCTI CIEIialIbHO CHH-
Te30BaHUX MojenpHuX cronyk [13,30], B skux 3amiHa
apuIoOKcaMiTHOI TPy B CTPYKTypi d; Ha OeH3mIokcami-
JIHY, & TAKOXK TIOBHA a00 yactkoBa ¢ikcartiss NH npotony
B JOCTIPKYBaHUX CTPYKTYpax CHPHSIOTH SIBHO BHpaxKe-
HOMY ceHcubini3oBaHoMy ¢orookucHerHio [TA(y=0,7-
0,9).

Takox Binomo, 1o npu N-MeTHIIOBaHHI KapOamij-
HOi TPYNH CBITJIO3aXMCHI BJIACTHBOCTI JOJATKIB IOTIp-
mryrothes [14]. OTxe, HasABHICTh B KIHETHUHIN 00JacTi
JIOZIATKOBOT'O 3aXHMCHOTO e(eKTy HaaeKkpaHyBaHHI Y D-
paniamii i aHOMaIbHO BEJIMKOTO CTOKCOBOTO 3CYBY (hiry-

(I1) dopmax 3a TMIIOM BOJHEBUX 3B’SIKIB y (PEeHINOKCaA-
MIHOBHX KHUCJIOTaX, CBIUUTH PO MOXKJIMBICTh peatizaii
MEepeBaXHO (PI3MYHOrO MEXaHI3My CTa0uIi3alii IMIIIXOM
racinHsg a0o Oe3BHIPOMIHIOBANEHUX BHYTPIIIHIX Ta iH-
TepKoMOIHaIiHMX KoHBepcii (cxemu 11,12), ne peakuii
panuKanbHOTO iHriOyBaHHS ManokmoBipHi. Ha kopucts
TaKOTO MPHUITYIICHHS OyJIN OJep KaHi MOPiBHSIbHI 1aHi 3
KIHeTHUKH HAKONWYEHHS BUThHHUX paxukaniB mpu 77 Ky
TpoIIeCi OTIPOMIHEHHSI JOBTOXBHIHLOBHAM CBITIIOM IUTIBKH
ITA-548 y mnpucytHocTi apuiokcamimHoi Mojeni 2-
MeTmiaudeHiokcamiy, sIKi MPakTHYHO HE BIAPI3HSIHUCS
BiJl KIHETHMKHM HAKOMHMYEHHS BIIBHMX paJuKaliB B He-
crabinmizoBannx [1A-3paskax. Ilpu omnpomiHeHHI KpH-
craniB N,N'-nmudeninokcaminy (OA) cpitiom 3 A > 280-
290 um (¢pineTp BC-7) mpu 77 K na EITP-ciektpi dikcy-
BaBCsl JIMIIe 0e3CTPYKTypHHH cuHIIeT [15], B TOi e vac

.
ans Ar N H pagukanis nosunen cnocrepiratucs cur-
HAJI 3 XapaKTepHOIO TPHUIUIETHOIO CTPYKTyporo [8].
OpmepkaHi pe3ynbTaTH MPsIMO ab0  OMOCEPEIKOBAHO
MATBEPIKYIOTH MPUIYIIEHHS npo HasIBHICTb
CBITJIO3aXUCHUX BIACTUBOCTEH y criosyk OA 3a paxyHOK
pyxauBoro NH mpoTOHY BHACHiJOK MOMIHBOCTI yTBO-
PEHHSI BHYTPIITHbOMOJICKYJIAPHUX BOJHEBUX 3B’SI3KIB Ta
Horo ¢oronepenocy npu Y D-onpominenHi. OqHak, mo-
piBaroroun ELAy Ta MOXIHMBICTH peaiizalii MeXaHi3My
raciaas S-T, S-S, T-T craHiB y apuiiokcamiiB, 0COOIH-
BO B yMOBax 0araTo(akTOpHOTO HPHUPOJHOTO CTapiHHS,
He MO)KHa TIOBHICTIO 3amiepedyBaTH 1 4aCTKOBOTO BKIJIAIY
B 3araJbHy CTa0UIi3ylody Iif0 peakmili paIuKaibHOTO
iHTiI0yBaHHS aHAJOTiYHO AMapmiaminaM Tuiry Heo3oH /]
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i1 H-1[11].

CBITJIO3axKCHI BJIACTHUBOCTI MOAM(IKOBAHHX apHII-
OeH30Tpra3oiiB mpu (GoTo3HeOApBICHHI AMCHEPCIHHUX
0apBHUKIB Ta (POTOOKHCHIOBAJIbHIN Aerpanaiii mosiami-
JHOTO BOJIOKHA CYTTEBO 3aJIeXKaTh B CHEKTPaIbHO-
moMiHecueHTHUX [15], TepmorpaBimerpuunux [31] Ta
KOHLEHTPALIIfHO-CTPYKTYpHUX [22-27] mapameTpiB I0-
CIIUKyBaHUX IOAATKIB, 8 TAKOX TEXHOJOTIYHHX YMOB
crabumizamii Ta 1HCOJALIT CTAHIAPTHUX MOJIIMEPHUX 3pa-
3kiB. 3a momepexHiMu gaHumu [41] cymapHmii edekt
3axucty Bim @O/] Bu3HauaeThcs OaratbMa (axkTopamu,
3rigHo QoTOXiMIUHOI MOMeN OKUCHEHHs momimepy [10],
AKi JIMITYI0Th cdepy ix nii, mepeBaxHO B amopdHuUX
HIapax MoBepXHi XiMi4HOTrO BoJoKHa [11] 1 yacto cTaroTh
ocHoBHEMH Kputepismu ITM AC, ELA a6o y; ¢yHKIiO-
HaJIbHUX JIOJIATKIB, /¢ CUHTE30BaHI apWibHI CTPYKTYpH
MOXYTh AIITH OJJHOYACHO 3a JIEKLIbKOMa MeXaHi3MaMu
XiMigHOTO iHriOyBaHHs Ta dorodyTiauBocti, YO — expa-
HyBaHHs Ta poTodiznunoi aezaktuBanii S-T uu T-S ene-
KTPOHHO-30y/)kKeHHX cTaHiB (cxemu 9,10) mpu KOHKYpy-
I0YMX peakisx (oTorepeHocy MpOTOHY Ha OeH30Tpua-
30JIbHY YH KeTOrpyiry OeH30()€HOHOBOTO IMKIIB [44].
3o0kpema IpH 3aMiHi PEHOIFHOTO MPOTOHY y TTOJOKEHHI
2/ Monekymu ABT Ha ankinbHWH, anKeHUTPHHUH, alyib-
HUH 4Yn KapOaMOiMpHHMI paankan (OTOCKpaHYIOUHA
edexr (PE) B 00xacTi 1OBroXBUILOBOTO yibTpadionery
mpu A>365 HM O-0J0KOBaHOTO MOJATKY 3MEHIIYETHCS B
10-15 pasiB (Tabu. 1), cneundivyHe CKIaIHO CTPYKTYpHE
JIIOMIHECIIGHTHE BUIPOMIHIOBaHHS 3 €(EeKTHBHOIO -
CHUIIALIIEI0 CBITIOBOI eHeprii (v//(bocqv/qm << Vyorn) Ha
novatkoBii ctanii @O/ npakTHYHO HE CHOCTePIiraeThes,
IO CBIAYUTH TPO BIACYTHICTH NPOXOJKEHHS peakIil
BHYTPIIIHEOMOJICKYJIIPHOTO  (POTOMEPHOCY TIPOTOHY 3

YTBOPEHHSIM OIMOJIAPHO-HOHHHUX XIHOITHO-
OeH3oTpra3onbHUX CTpYyKTYp [15,34], a 3aranbHa
¢doroximiyHa e(EeKTUBHICTh () BU3HAYAETHCS

CCHCHO1ITI3YI0Y0I0 Y (DOTOIHIMIFOIOUO0 Hi€I0 BBEICHOTO
B ITA-548 nomatky v;=0,3-0,9 pasu, Ha BigMiHYy Bif
ankin un ankenin C-610koBaHnX B ronoxenns 3 ABT-
CTabuUTi3aToOpiB, IS SKHUX CIIOCTEPIracThesl XapaKTepHE
CTPYKTYpHO-iIeHTH(IKOBAHE (ayopecueHTHO-
¢dochopecnientHe cBiweHHS (puc. 1) 3 Oe3aKTHBAIIi€IO
30ymKeHoro craHy OimoisipHoro #ony ABT mniixom
IHTepKOMOIHALIITHNX nepexo/iB (cxemu 9,10),
3YMOBIIOIOYHM  3arajbHUil  CBITJIO3aXUCHUIT  edekT
IOJATKY Ys—= 2,9-4,3 pasu (Tabi. 4) 3 MO3UTUBHOIO KOpe-
JISIIEI0 32 OCHOBHUMHU (Pi3MKO-MEXaHIYHUMH TapameT-
pamu [26,27]. 3 1OMOMOroI0 KOMIUIEKCHHX (i3HKO-
XIMIYHUX MOJENBHUX IOCHIIKEHb HaMU IOKa3aHo, L0
cTBOpeHHs  “‘cymep Yd-abcopOepiB” Ha  OCHOBI
riOpuaHUX CTPYKTYp, SIKi BOJIOJIIOTH BHCOKOIO (pOTOEK-
PaHYIOUOK 3/ATHICTIO y INUPOKOMY CIEKTpi JIOBIrOX-
BUJIBOBOTO OTPOMIHEHHS (€309 & 1,810 i g365 ~ 1,1-10*
JI/MOJIb-CM), MICTSITh y CBOTH MOJIEKYJIi OHO4YacHO ¢par-
MEHTH BIZJOMHX CBiTJIOCTa0Ii3aTopiB Tumy Tinuvin P Ta
Cyasorb UV-9 [45], wmaBite mpu BigcytHocTi O-
OmoxyBaHHS (PEHONBFHOTO TPOTOHY, HEAOIBHE, TOMY,
10 3aXHCHI QYHKIIi cTabimi3yrounx okcu(OeH30TpHa30l-
O0en30(eHOHOBHX) (pparMeHTiB MOJATKY HE € aAUTHBHU-
MH 1 4acTO MpH (POTOOKHCHEHHI MOJiMepy B KiHETHYHIN
obJyiacTi 3TiZIHO 3alpONOHOBAaHOrO MexaHi3My [44,46]
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MPOSIBIIIOTE  KIHETHYHWKA Ta 3arajJbHUN  (OTOCEH-
cubimizyrounit epekr ELAg = 0,5 um yphs = 0,7 pasis npu
k.= 1,5-1,6 (Tabu. 4).

[pu BigmoBimHUX yMoBax craHmaptuzoBanoro ®O/]
[TA-moznemntoBannst B @enomerpi-25F BusiBieHa cumobar-
Ha KOpelsiiiiHa 3anexHicTs Mixk ke, I, W, » ELA, Ta

ELA, BBEeHOro J0AaTKY, Oro CTPYKTYpOIO Ta 3MiHAMU
OCHOBHUX (Di3MKO-MEXaHIYHUX (3IMIIKOBOI MIIJHOCTI Ta
MOJIEKYJISIPHOI MacH, MOJIOBXEHHsI IIPH PO3PHUBI, Xapak-
TEPUCTHUUHOL B’SI3KOCTI) Ta IHTpei€HTHO-
KOJIOPUCTHYHHX (CBITIOCTIMKOCTI 3a0apBIICHHS, 3aJIHIII-
KOBOI KOHIIEHTpamii OapBHHKA) XapaKTEpUCTUK 3a0apB-
neHnX 9u 0e30apBHUX IMOJNaMIiTHUX KOMIIO3HIIIH B JH-
¢ysiitHo-KiHeTHUHIKA obmacti @O/ ITA [27-30,41]. Ho-
CIiKeHHS (DOTOOKWCHEHHS TONiaMifiB y KIiHETHUHIN
o0acTi B IpUCYTHOCTI MTOXigHUX auapuiokcaminiB (OA)
tuy Sanduvor MSU Ta 2-okcuapuiOeH30TpHa30IiB
(ABT) tuny Tinuvin P BianoBigHo OyiM miaTBepaxeHi
KIHETUYHUMHU JOCIIJDKEHHSIMHU TporeciB (oTo3HeOapB-
nieHHs1 OapBHUKa Ta iHriOyBanHs @O/ BacHe moiamin-
HHUX TKaHWHHUX 3pa3kiB [1A-6 y mudy3iiiHO-KiHeTHYHIH
obnacti mig giero momixpomaruyHoro (A >300 HM) Ta
MOHOXpoMaTtuiHoro (365 <A <436 HM) JOBrOXBHIIBO-
Boro ymnbrpadionery HeBucokoi iHTeHcuBHOCTI (I
<2,0-10°® Eiinmreitn/cM™c) B yMOBaX MAaKCHMAILHO
HAOJDKEHHX 110 MPUPOIHOTo cTapiHus (Tabdmn. 7). [Ipose-
JIeHa KOPEJALis 3aJeXHOCTEH MK OCHOBHMMH (hi3HKO-
MEXaHIYHAUMHU TOKAa3HHKAMH Ta KiHETHKOK (OTOOKHUC-
HeHHs 1A Bkasye Ha Oe3MepCHeKTHBHICTh 3aCTOCYBaHHS
MPOMUCIIOBHX AOAATKiB Tty Tinuvin P mis cBiTiosa-
XUCTy TodiaMifgiB. BoHm BusBmmncsS Hee()EeKTHUBHUMH
cBiTIIOCTa0ITI3aTopamMu K 3a0apBIeHUX Tak i Oe30apB-
Hux [IA TkauwH, ansg skux npu A > 300 HM 3aXHCHUA
edpext HezHaunuii (ELA,= 1,2), 3yMOBIeHHI BUKITIOYHO
(hoToekpaHyBaHHSM IOJIMEPY J0JATKOM YU OapBHUKOM,
a TaKOX — aKTUBHUMH CeHCHOLTi3aTopaMu npu A > 365
oM (ELA; =~ 0,6-0,8) 10BroxBHJIHLOBOTO OKHCHEHHS TTOJTi-
aminiB. B rtoii e vac moxigHi OA mnposiBIiIN cebe BHK-
JIFOYHO SIK OJTHOHAIPAaBJIeH1 6idyHkuiOHANBHI
cBiTnocrabdinmizaropu y miiBkoBux (ITA-548) ta TkaHuH-
Hux (ITA-6) 3paskax 3 NpUOIM3HO OAHAKOBOIO edek-
tuBHicTio (ELAy; ~ 1,8-2,4 ) B yMOBax JOBrOXBHIILOBO-
ro OTIPOMIHEHHSI. Haii6inpim e(peKTUBHUMU
cBiTNIOCTabIi3aTopamMu 13 kiacy Sanduvor BHSBHIHCS
IKIIBHI Ta aJKOKCHIIBHI HecuMmeTpudHo 3amimeni OA,
NPUYOMY 3 MO3WTHBHOIO KOPEJALIEI0 3a OCHOBHUMH
(hi3UKO-MEXaHIYHIMH XapaKTePUCTUKAMH Ta ITiJBUIICH-
OI0 CBITJIOCTIMKICTIO KOJNIBOPY 3a0apBi€HOI TKaHUHH
[28].Po3pobiteHi MeTou Ta CHHTE30BaHI JOJATKH MOXKHA
BUKOpHCTOBYBaTH uisi MojentoBanHs ®OJ] 1 ympapmin-
HSl €KCIUTyaTallifHOI JOBrOBIYHICTIO MOJIiaMiJHOTO BO-
nokHa npu opranizaiii ITM um mporHo3yBaHHI aBapiii-
HUX CHTYaIlliil B KOHTEKCTI TEXHOI'€HHO-EKOJIOT14HOT 0e3-
nekn Y®-paniauiiHoi arMocgepocTiiKocTi moimMepiB
[47-49].

V. BucHOBKH

1. Ha oOCHOBI BHBUYEHHX CHEKTPaJbHO-TIOMiHE-
CIICHTHHX, TEPMOTPaBIMETPUYHUX Ta KiHCTHYHHX BIac-



®doToxiMIUHI MEXaHI3MH 3aXUCHOT il apUIBHUX CTPYKTYD...

TUBOCTEH CIPSMOBAaHO CHHTE30BAaHUX apwiI(OKCaMiliB i
OeH30TpHa30JIIB) BIIEpIlIE EKCIIEPUMEHTAIbHO BH3HAYEHI
B mporieci GoTookucHoBanbHOI nerpanauii (POJ) ami-
(haTUvHUX MOJNiaMiiB y KIHETUYHIN 00JacTi mpu BiACyT-
HOCTI TnuQy3iHHIX 00MeKeHb (WOz ) << Wy B 3aleXHO-

CTi BiA CTpyKTypu nonatky (d;), BBeOeHOro B IojiMep,
MPaKTHYHO MOXKJIMBI 3aXHMCHI epeKTn (hOTOEKpaHyBaHHS,
KIHETUYHOTO HaJIeKpaHyBaHHs Ta 3arajibHOI CBITIIO3aXH-
cHOI mii, siki BigmoBigHO ckinanamm k. (E,%) = 1,01+2,28
(1,0+56,1%), ELA, = 0,3+2,3 ta y; = 0,3+4,3 pasn.

2. TlokazaHo, 110 OJieprKaHi 3HAYEHHsI CHEeprii HUX-
Hix E(S|) — cunrnernux i E(T,) — TpumierHux enexrpo-
HHO-30y/DKeHHX cTaHiB i (d;), aHOMaJIbHE CTOKCOBE Ta
cnerudiyHe 3MimeHHs eHeprii Mk BuxigHoro (M) Ta
noJsipu3aniitHo-pesoHancHoo (II) OimonspHOIO CTpPYK-
TypaM#, B OCHOBHOMY, BiINOBigambHI 3a ()OTOXIMIUHI
MEXaHI3MH CBITIO3axHMCHOI mii JocmimkyBaHux YO-
a0COpOLIfHUX apUIIBHUX JOAATKIB.

3. 3 pomnomorow (i3MKO-XIMIYHHUX METOIIB Y
MIKPOMaHOMETPUYHOMY JTHHAMIYHOMY PEXHUMI BIepIle Yy
NPUCYTHOCTI  CHEIiaJIbHO CHHTE30BaHUX MOJEIBLHHUX
cnonyk (d,) TpoBeHa IepeBipka IMPIOPUTETHOTO Me-
xaHi3My  OidyHkuioHansHOT  (cTabinmizariiHo-CeHCH-
6ii3yto4oi) nii apuIbHUX CTPYKTYp Ha QoTodizuuHi Ta
KiHETHYHI TPOIECH MOJiaMiTHOTO ()OTOOKUCHEHHS TIiJ
J€l0 OBroxXBHIILOBOTO yibTpadionery (A > 300 HM un

365 <A <436 H™M) HEBHUCOKOT IHTCHCUBHOCTI
(Iy < 2,0-10 ® Eitaurreitn/cm*-c) B 130TepMiTHOMY
(T=303,15 + 0,05 K) xucHeBOMy cepemoBHILIi, BIACTH-
BOCTi SIKUX CUMOATHO KOPEIIOIOTH 13 3MiHAMH OCHOBHHUX
(hi3uKO-MexXaHIYHUX XapakTepucTuk [IA-koMmosumiit y
Jqudy3iitHO-KiHeTHYHIN  o0nacTi  QOTOOKHUCHEHHS Ta
BIJIMOBIIAIOTh YMOBaM MaKCHMAIIbHO HaOJIMXKEHUM 10
MPUPOTHOTO CTApIiHHS.

4. Po3po0iieHuii epCrieKTUBHUMA MTBUIKICHUN METO.
Wo, — KOHTpOIIO (POTOOKHCHIOBAIBHOI Jerpajalii Ta

epextuBHOCTI cBiTno3axucHoi nii (ELA, y;) BBeaeHHX
nonatkiB (d;) Bim iX CTPYKTypHO-KOHLIEHTpALifHUX Ma-
paMeTpiB, KM MOXKHA YCIIIIHO BHKOPHCTOBYBATH IS
eKCIIPEC-CKPHHIHT'Y HOBOCHHTE30BAaHUX 3aXUCHHUX CTPYK-
Typ (d;), mpu moxemroBarHi @O/l 3 MeTOIO0 YIPaBIiHHS
eKITyaTalifHOI0 JOBroBiUHiCTIO [[A-BOTOHKHA B KOH-
TEKCTI TEXHOTCHHO-EKOJIOTIUHOI Oe3MeKu, 30Kpema Juis
oprasizauii IMIIAKTHOTO MOHITOPHHTY KOMITO3HILIIHHOT
aTMOC(EpOCTIHKOCTI YM MPOTHO3YBAHHS MOMKJIMBUX
aBapiiHUX CHTyaIllii PU HECTAHIAPTHHUX YMOBaX Iepe-
POOKH Ta eKCIUTyaTarlii moyiimMepy.
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Photochemical mechanisms of the aril structures protecting actions and atmos-
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It is the first time, when by the spector-luminescent, kinetic, themogravimetric and physical-chemical methods,
light protecting properties of the directly synthesized UV-absorbing aril(oxyamid and benzoltriazol) additions (a;)
and their model structures in the process of photooxydation degradation of aliphatic polyamids in the kinetic area un-
der the impact of long-wave, low intensive ultraviolet in izotheric oxygen environment were complexly studied.
There were also defined the energies of low E(S,)- singlet and E(T))- triplet electronically induced states (a;), abnor-
mal stocks shift and specific energy shift within the initial (M) and polar-resonanse (P) bipolar structures; there were
also suggested and experimentally proved the protecting mechanisms of kinetic super-screening; there was also de-

veloped a method of accelerated WOZ -control of polymers photooxidation degradation and light protection efficiency

of the introduced additions (a;) so that technical-ecological monitoring of polymers ultraviolet atmosphere resistance
could be organized.
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