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Po3po6iiennit KiHETHYHUH METO]| OLIHKY (POTOOKHUCHIOBAIBHOI ferpanaitii momiamifgis (I1A)
Ta e()EeKTUBHOCTI CBITJIO3aXWCHOI mii BBeneHMX B [IA mopaTkiB i BIUTHBOM KBaHTOBAHOI
JIOBroxBuiboBoi Y®-pamiaiii B yMOBaX MakCHMaJIbHO HaOJIMKEHUX IO MIPUPOAHOTO CTAPiHHSA,
SIK1 JIO3BOJISIFOTH MTPOBOJIMTH TEXHOCKOJIOTTYHUH MOHITOPUHT LIUX MPOLECiB mpakTuyHO B 10-200

pa3iB MIBU/IIIE, HDK B araparax MTYYHOI IIOTOIH.
(OTOOKHCHIOBAJIbHA ~ JIeTpajarlis,

Knrwuosi caoBa: momawmin,
TEXHOEKOJIOTIYHUH MOHITOPHUHT.

Cmammsa  nocmynuia 00  pedakyii

I. Beryn

MOHI-

(AC)

[IpoGnemMu  TEXHOEKOIOTIYHOTO
topuary (TEM) armocdepocriiikocti
MOJIIMEPHHUX KOMITO3UIIiH, 30KpemMa
amdarnynux nomaminis (ITA), B ymoBax
OpiOpUTETHOr0 BIUMBY YD-pamiamii 1OCUTh
Ba)KJTMBI Ta aKTyaJIbHI PH BUBUCHHI KIHETUKH 1
MEXaHi3MiB TMPHUPOJHOTO CTapiHHS B MpOIleCi
doroxerpanamii, Tpu  po3poOIli  HOBUX
EKOXIMIYHUX TEXHOJIOT1, HayKOBHUX OCHOB
3axucty IIA  Bim  (HOTOOKHCHIOBAIBHOI
nerpaganii  (D®OJ[), mpu MonemoBaHHI Ta
POTHO3YBaHHI MO>KJTMBHX aBapiiHUX
CUTYyallili, TpU YIPaBIiHHI EKCILTyaTaliiHO0
JIOBIOBIYHICTIO MOJIaMIJTHUX KOMIIO3UIINA B
KOHTEKCTI TEXHOT'€HHO-EKOJIOTIYHOT Oe3neku
(TEB) [1,2].

II. O0’exkTH Ta pe3yJbTATH AOCTiIXKEHHS

B mexanizsmMax (OTOOKMCHEHHS MOIIMEPIB
MOJICKYJISIpHI peakiii, sK MpaBWJIO, HE MAaIOTh
BENMKOro 3HadeHHs. Ha mpakTtuiii HeoOXimTHO

25.05.2001;

KIHETHYHHH METO/,

nputinama 00 4.10.2001

OpyKy

BpaxoOBYBaTH peEakIilii 3 y4acTIO TPhOX THITIB
aKTUBHUX  IIEHTPIB:  BIUIBHUX  PaJUKAIiB,
30y/DKEHMX YaCTHHOK 1 B MEHIIN CTenmeHl —
ioniB. 3rigao Teopii @®OJ] Bbyuauenka-
Emanyenss 3a wMexaHi3MaMu — BIIbHOPAJIU-
KaJbHUX JIAHI[IOTOBUX peakiii [3], KIHeTHIHHUX
Mo Jenicosa-Epmosa [4] Ta
dorodizuunoi miarpamu  S6moHCHKOTO [5]

H_IBI/I,I[KiCTL IIOI''IMHAaHHA KHCHIO (W 0,

MOJTIMEPHHUM (p) 3pa3KOM OMHUCYETHCS BUPA30OM

[6]:

— k, -k, -k, IS
(VVOZ)z —— ,l( 1)pJ'Kf'[Oz]'Io; (1)
kz 'kg
ne ki, ko, ke, k's, ko — KOHCTaHTH IIBHIKOCTI
BIJIIIOBITHUX peakiii dboToiHIIIFOBaHHS,

(IIyopecieHTHOTO BUIIPOMIHIOBAHHS, YTBOPEH-
Hi BUIBHHX paJWKalIiB TIpd TCPBUHHIN
doronucomianii 3a MexaHi3MaMH PO3PUBIB YU
edekTy KIiTKH (p), 3a MeXaHI3MaMU OOPHUBY
JAHIIOTY; (OTOMOTIMHAHHS KHUCHIO, BJIACHE
®OM; [(S1)p] — cramioHapHa KOHLIEHTpaLis
CHHIJIETHO-30Y/UKEHUX  MakpoMoliekyn (p);
[O2] — KOHIIEHTpAIIis] TIOTJIMHEHOTO KUCHIO; [, —
IHTEHCUBHICTD Y®-onpoMiHEHHS; Ke—
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Koe(]iIieHT IPOMOPIIIOHATIEHOCTI. dbotoekpanyBaHHs noaatkiB (d) Ha mMOBepxHi

[IpencraBneni HamMu paHille KiHETMYHI  JOCHiIKyBaHoro — momimepy  [6,7].  Ilpm
3akoHOoMipHOCTI DOJ[ mna pizHEX Mapok  MmexaHismi  keroimigHoro (K) iHimiroBaHHS
nosiaMifiB (momikanponakram, [1A-6, [TA-548) @O TIA [9] B pexuMi MaKCHUMaIbHO
M  Ji€I0  IITYYHOTO  JOBTOXBUJIBOBOTO  HAOMIKEHOMY 10 MPHUPOAHOTO CTapiHHS (MIpH
onpoMiHeHHS HeBUCOKOi iHTeHcuBHOCTI (I,) 3 ~ Mammx  3HaueHHsx [, Ta  A>365 HM)
JNOBXKMHOK XBWII 365+436 HM, sKe He  KOHIEHTpalii HU3bKOMOJIEKYJISIPHUX PaJIMKaliB
MOTTIMHAETBC  XpoModopHuMHu  (amimaumu)  [r], TPOMDKHOTO KeToimigHoro npoaykry [K]
rpynmamMu  momiMepy [7,8], mokasamm, 1m0 Ta TMEPOKCHAHOTO  Makpopaaukaimy  |PO;
MIBHAKICTh ITOTJIMHAHHS KHUCHIO W02 1 pO3PUBIB  BHU3HAYAIOTHCS 3aJICIKHOCTSIMH

MakpoMoJieKysl (S) B LbOMY peXHMI Ta MiJ k, -1, 4k, -k,

JIi€I0 TIPUPOJHOTO COHSYHOTO ONPOMiHEHHS [r]:_(f) I_VHM ;

BUSIBIJIMCSL CITIBPO3MIDHUMHM, a JIOMIHYIOUHI ,

MexaHi3M B 00ox Bunagkax @O/l e 3arabHuM K]= k,-k,-k, I, { ’1+ 4k, -k, _l:l _

[9]. Omnak B wnpoMy “M'sKOMy” pexuMI 4K’ -k? k, k-1, ’

(OTOOKHCHEHHS ~ JOCUTh CKOPO  BCTaHOB-

JIOETHCS CTAlllOHApHA HIBUJIKICTh MOTJIMHAHHSA [PO;]Z_(ks '}9 ‘Ioj‘{l_ 1+ 4k, -k, }

KHCHIO (dWOZ/dr:const) 3 IPONOPUIHHOIO 2k; -k ke -k, -1,
3aIEKHICTIO  KOpeHeBi  KBagpatHomy 3 ~ UIPH  UBOMY UIBWJKICTh  iHIliIOBAHHA T2

(OTOOKHCHEHHS TOJiaMiIIB OIMKMCYBATHMYThCS

IHTCHCHUBHOCT1 CBITJIa IO , YAM 1 3YMOBJICHA BUpa3aMu (2,3)

HU3bKa CBITJIO3aXUCHA €()EeKTUBHICTh “4UCTUX” W, =2k, I, [K], (2)
Y®-abcopbepiB, Ha BIAMIHY BiJ PEKUMY W, =(k, +2k )[PO'] k1] ko1 [K]. 3)

. O, 1 2 2 3 770
KOPOTKOXBUJILOBOT'O Y ®-onpomiHeHHs

SIKII0 BUKOPHCTATH JIJISl OLIHKH KOHICHTpAITii
paauKaiB [1] nudy3iiHy  KOHCTaHTY

) 2 [IBUJIKOCTI 1(622,6~106 KI/MOJIb-C, TOM1
(1) Ta O1IBUIICHUN BILIUB edekTy k3<6,5 ' Ha BIIMIHY  BiI  KODOTKO-

(A=254 aM), mpu SAKOMYy CIOCTEPIraeThCs
JMHINHA 3aJI€KHICTD W02 ~K, -1, monibna no

Tabmuu 1
3ajeKHICTh CTAL[iOHAPHOI IBUAKOCTI (WO2 ) (hOTOOKMCHIOBAIBLHOT Jlerpaamii noiamigHoi mwiiBku (I1A-

548) B kineTnuHii oomacti @OJ] Big crIeKTpa KBAHTOBAHOTO JIOBIOXBHILOBOTO YIBTPadioneTy B
i3otepmiuaomy 303+0,05 K kucHeBOMY cepeoBuILi*.

Hac . [HTEHCUBHICTE ToBmmMHA Ancop- 3 7
Ne | Yd-crektp onpomi- . N : [0,]-10°, | Wo, 107,
. cBitia, I,-10 TUTIBKH, OcHT,

/I | ONpOMiHEHHS HG?(P)I;[, T, EiHmrrein/o’-c 2R(1), MM sg MOJIB/KT | yonp/Kr-c
1 365 <\ <436 31,5 1,97 8,2 - 16,4 2,5
2 | 365<A <436 13,2 1,97 10,4 - 11,2 2,5
3 | 365<A<436 10,0 1,97 14,1 sg 9,6 2,6
4 A =313 12,5 1,33 17,4 - 5,8 1,6
5% A=313 5,7 1,33 17,4 - 5,3% 1,5
6 A=313 11,0 1,33 16,1 — 5,5 1,5
7 A =>300 10,0 - 15,3 - 7,3 2,0
8 A > 300 14,0 - 17,9 - 10,4 2,0
9% A > 300 12,5 - 17,9 sg 7,7 2,1

*[Ipumitka: [O,] — KINBbKICTh TOTTTMHAHHS KUCHIO B MOJIB/KT 32 10 roJl. ONpoMiHEHHS; Sg — afcopOIiiHni
TIOTJIMHAY: CHJIIKarelb ICKPaBO-CHHIH, aKTHBOBaHHI HArpiBaHHAM; AOCHTIIU 5 1 9 mpoBeieHi 3 onepeIHb0
OTIPOMIHEHUMH TUTiBKaMH BiATIOBIIHO B mociifax 4 i1 8; okpim Toro [O,] 3a 10 roxa. ompoMiHeHHS B JOCITITi
5 pospaxoBaHa 3 KiHeTH4HOI 3anexHocti Wy =f [02] pu 1=5,7 TOI.
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XBHIIBOBOTO OIIPOMIHEHH, oJcpKkaHa
EKCIIEpUMEHTAIbHA  3aJIEXKHICTD Wo, + /1,

BIJIMIOBIIa€ BHpazy I W,, TpU JOCTaTHBO

mamux I, komm umenom k,I,[K] mosxua

3HCXTYB3.TI/I, TO,[[i OCTAaTOYHO MAaTUMCMO
3anexHicTh [10]:

W, = (k, +2k, Y1, . 4)

Ha ocHOBI mpoBeneHMX  KIHETHYHHUX

JIOCTiKeHb [6,7] 3po0JieHni BHCHOBOK, IIIO
3aNIeKHICTh (4) MOXJIHMBA JIMIIEC y BHUIAIKY
JAHLIOTOBOT peakilii 3 KBaJpaTUYHUM OOPHUBOM
KIHCTUYHHX JIQHIIOTIB TIPH  JIAHIFOTOBOMY

YTBOPEHHI Ta BUTpATIi MPOMDKHOTO
dotoinimiatopa (K). PeanpHmii Bkmag vy
1HII[IFOBaHHS IIpOLECY (OTOOKHUCHEHHS
HEPOKCUIHUX MaKpOpaIUKaiB [PO; ] ,

npomikHoro mpoaykry (K) Ta emimiHoBaHuX 3
HBOTO HU3BKOMOJEKYJSPHUX paguKaiiB [r] 4u
BBEJICHOTO B (p) MoAaTky — ceHcubinizaTopa (d)
npu OO IIA pi3HuHH 1 3a0€XUTh BiJ
CHEKTpasbHOTO ckiany cBimia [8,11]. Takuit
MEXaHi3M BUSBIICHUH BMEpIIE, MOKU 1110 TUTbKU
JUISL  TIomiamiziB, TOOTO € yHIKanbHEM [9],
MOPIBHSAHO HEAABHO OJEpKaB  HeE3aleKHE
npsMe  eKCIEPUMEHTANbHE  MiATBEPHKCHHS
[12]. Bin Moke OyTH YacTKOBO MOSICHEHMI 3a
JIOTIOMOT'O0 dbpakraabHOT KIHCTHKH
dorookucHennss IIA [13] Ta BupaxkeHuit
BiJITIOBIJTHOIO (opManbHO-KIHETHYHOIO
CXEMOI0, 110 BKa3y€ Ha MPIOPUTETHICTh MPIMUX
KiHeTHYHO-IU(Y31HHUX  JNOCHiIKEHb IS
BUPIIICHHSA MPAKTUYHUX npooyiem
cBiTiO3axucTy  momamimie  [14,15].  [lns
MiATBEP/HUKEHHS TOMEpPEeHIX BHUCHOBKIB [6,7]
PO TOCTIHHICTh MIBUAKOCTI (POTOOKMCHEHHS
[TA B kiHeTuuHi oOmacti B mpoleci
JIOBFOXBHJILOBOTO OINPOMIHEHHS KBAaHTOBAHUM
CBITJIOM HEBHUCOKOi 1HTEHCHBHOCTI Pi3HO-
cnekTpanbHoro xapakrepy (A=300+440 um) Ta
PpO3pOOKH KIHETHUHUX E€KCIPEC-METOAIB OI[IHKH
@O/ ITIA Hamu Bmepiie Ha CHEIIATBHO
CKOHCTpYHOBaHii MIKpOMaHOMETPUYHIHI
YCTaHOBIII B JUHAMIYHOMY KBa3i-
CTaIllOHAPHOMY PEXHMi BU3HAYCHI IIBUIKOCTI
NOrTMHAHHA KUCHIO TOHKUMH 2R(1)<30 mMxm

[IOJI1aM1THUMU IUTIBKAMA ITA-548 y
BiAcyTHOcTi  (Tabn. 1) Ta  mpuUCYTHOCTI
BBEJICHNMX B mojiMep (p) MPOMHCIOBHX,
MOJICTTPHUX YHM CHEI[iaIbHO CHHTE30BaHUX

nomatkiB (d) 3 kjmacy akmenTopiB BUIBHHX
panuKanis TUITY €KpaHOBAHUX
MIMEePITUHOKCUIIB, AHTH-OKCHIAHTIB  THUITY
MPOCTOPOBO-3aTpynHEeHUX  (enomiB, YD-
abcopOepiB Ta raciiB cunrier (S)-
TpumieTHuX (T) eJIEKTPOHHO-30YPKEHUX
CTaHIB TUIy aprIOCH30TPUA30IBHUX, OeH30(e-
HOHOBHX, AapWJIOKCaMiHUX CTPYKTyp abo ix
“riopuaHux” MOACNbHUX crnoiyk [8-15]. Sk
BUJHO 3 PHUCYHKA i Ji€l0 JTOBrOXBUJIBOBOTO
yinbTpadioNieTy  MOHOXPOMAaTHYHOTO  TpHU
365<A<436 um Ta  A=313 HM um
noJixpomMaTuuHoro mpu A>300 HM XapakTepy 3

(1,<2,0 10°°

EiHITein/cm’-c) B 130TepMIYHOMY
T=303+0,05 K k#uCcHEBOMYy cepeloBUIIl MpHU
HECEHCHO1T130BaHOMY ($OTOOKHCHEHHI
MIPAKTUIHO 3aBXKIU CIIOCTEPIraeThCs
CTAlliOHAPHUIA PEKUM TIOTJIMHAHHS KHUCHIO
[MOJIaMiTHUMH  IUIIBKAMHA 3  OJHAKOBUM
TAHT€HCOM KyTa HaXWJTy KIHEeTHYHHX KPHBHX Ta
BignoBigHoo  mBHAKICTIO DPOJ] IIA B
KIHETHYHIN 00acTi (1,5+2,5)-1077 MOJIB/KT-C,

HEBHUCOKOK)  IHTEHCUBHICTIO

SAKUM  IIEHTUYHUW A7 pI3HUX  MapokK
anmipaTHYHUX ~ TIONiaMifiB, BCTAHOBIIOETHCS
HE3aJeKHO B  TeXHONOrii Ta crocody

NPUTOTYBAaHHS, TOOTO TOMEpeAHboi ‘“‘icTopii”
HOJIIMEPHOTO 3pasKy.

HasBHicTh 3aJTUIIIKIB MOHOMEPHO-
ONIIFOMEPHUX,  KaTamiTUYHUX 4Yd  (PoTo-
CEHCHOUTI3YIOUMX  CHCTEM, YyTBOPEHHUX B

Mpoleci oepKaHHA, IEPEPOOKHU Ta MiATOTOBKH
nojiMepy /0  BUKOPUCTAHHS, BH3HAYae
BUKJIFOYHO MOYATKOBY CTaJlit0 ()OTOOKHUCHECHHS,
€  CIOCTEpIiraroThCsi  pi3HI  3HAYECHHS
abcomoTHOrO OKUCHEeHHs momimepy ([O2]) Ta
BIIOB1AHI HElJIeHTUYHI KyTH HaXWITY
KIHETHYHUX KpPUBUX. TOMY 3acTOCYyBaHHS B
SAKOCTI KpHTEpiiB epeKTHBHOCTI moaatkiB (d)
abCcoMOTHOT OKHCHEHOCTI noJiMepy,
aHAJIOTIYHO IO KPUTEPIIB 32 Mepio oM iHAYKII1,
SK BUIHO 3 JaHUX Ta0J. 1, € HEKOPEKTHUM Ta
[IJIKOM HEIOLIBHUM. AHamI3 KIHETUYHUX
KPUBHX IMOTIMHAHHS KuCHIO [TA-3paskamu min
miero  Y®-pamiamii, ska HE TOTIHHAETHCS
XpoMODOpHUMH  TpymamMu  MOJIMEpYy 3
A>360 HM 1 B TOH K€ 4ac 3TiIHO 0-KEeTOIMigHOI
moneni DO/, mpoMiKHI TPOIYKTH SKOI
BIMOBIAANBHI 3a crHenudiuHe MOTJTUHAHHS
BJIACHE B Il 00JaCTi CIEKTPY, TO3BOJIWIIA HAM
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s 1 o 1 i | 4l
2 4 6 8 10 12 14 7, ron.
Puc. KineTnuni KpuBi TOIVIMHAHHS  KUCHIO
3paskamu [1A-548 npu ®OJ] B KiHETHYHIH 00JIACTI
mig  Ji€l0  JOBrOXBHJIBOBOTO  yibTpadionery

MOHOXpOMAaTU4HOTO mpHu 365<A<436 um (1, 1') Ta
A=313uM (2, 2') 9M MONIXPOMATHYHOTO TIpH
A>300maMm (3, 3") xapakrepy 3 HEBHCOKOIO
intencuBricTIo  1,=(1,3-2,0)10® Eitnmrreiin/cm>-c
06e3 mormmuada (1-3,2') Ta y mpHCyTHOCTI
aktuBoBaHoro cwiikarens (1', 3"), ne xpusi 2', 3'
ollepKaHi TMicis TMONEePEeAHHOTO OKHCHEHHS B
mociinax (BimmoBigHO KpuBi 2,3) mporsarom 12 i
13,5tron, B  3orepmiunomy  T=30310,05 K
KHCHEBOMY CEPEIOBHIII.

OpUHAHATH 32  Mipy  (OTOOKHCHIOBAIBHOI
nerpajanii B KIHETUYHINM o00iacTi TpaHUYHY
“cramioHapHy”’ MIBUAKICTh TOTJIMHAHHS KUCHIO
(WO2 ) [6-9]. JliniitHa KOpEeJsIis

pPO3paxyHKOBUX  Ta  EKCIEPHUMEHTAJIbHUX
3Ha4Y€Hb MIBUIKOCTI (doTookucHeHHs [IA y
pizaux pexumax DO/l cBIAUUTH TPO €AUHY

MOkJMBOCTI ctabum3amii ITA Ta mpoBoguTH
MOJICJIbHE ~ TPOTHO3YBaHHS  €(EeKTUBHOCTI
CBITJIO3aXUCHOT i (ECH) Oararo-
dbyHKIiOHanbHUX A0naTKiB (d) BBEACHHUX B
noyriMep peasibHo 3a 5-20 roUH KBAaHTOBAHOTO
TOBroxBmwinroBoro Y ®-onpominennas [15,16]
3aMICTh 3HAYHO JIOpOXK4oro i TpuBasioro (400-
1200 ron.) ompomiHeHHs Tia yac JabopaTtop-
HUX BUIIPOOYBaHb B anaparax MTY4YHOI MOT0U
tunny  “Kcenorect”,  “Besepomerp”  um
OaratomicsiuHuX  (6-24 MicAIIB)  HAaTypHHUX
JTOCTIDKEHHSAX  MOJIMEPHUX  3pa3KiB  Ha
BIAIIOBiAHO o0agHaHUX BHUCOKOTIPHUX
[IOJIITOHAX. Ha  ocHoBI HBOr0  HaMH
3alpONOHOBAHI aKTyallbHi B HAIl YaC KIHETUYHI
excripec-meronu ouinku @O/l ta ECJ] neBHUX
CTpykTyp d T [i€l0  JOBrOXBHIBOBOTO
ynbTpadionery HeBUCOKOi iHTeHCHUBHOCTI (I,)
Ha momiamigHi oO0'ektu. Ilpm  BigcyTHOCTI
audys3iiiHX 00MeKEeHb (WO2 )r ((W, kiHeTHYHA

epexTuBHICTh  cBiTio3axucHol mii  (EC/)
JIOCTiIKyBaHUX Ja0oAaTkiB (d) BH3HAYAETHCS
CIIBBITHOIIICHHSM CTAI[IOHAPHHUX IIBUIKOCTEH
nornuHanHg kucHio npu DOJ[ momimepy y
BiZICYTHOCTI Ta IPUCYTHOCTI BBeieHOTO d:

ECT, =(W,, ), (W, ), (5)
a oro 3aranbHa eQEeKTUBHICTh CBITI03aXUCHOT
mii  (yi) 13 BpaxyBaHHAM  Koe(iIieHTiB
¢oroekpanyBanus (k) po3paxoByeTbcs 3a
BUPA30M:

v =k (W, ), (W, ), 5 (6)
ne Juist mpoctoi OiHapHOi (p-d)-cucremm B
TOHKUX TmomiMepHux miaiBkax mpu 2R(1)<30
MKM Ta yYMOBax Jlii MOHOXpPOMAaTHYHOTO CBITJIa

MIPUPOTY CeHCHO11130BaHOTO Ta He- OX]
ceHCcHuO1Ti30BaHOr0 (POTOOKUCHEHHSI TIOJTiaMiiB (dk/ dr= COHSt) KOe(ILIEHT  eKpaHyBaHHS
[10,11]. 3 omepxkaHMX KIHETUYHUX MapaMeTpiB  CKJaJaTUME:
MOXHa  KUIbKICHO  BH3HAuaTH  MPaKTUYHI

k.=(D,+D,)- (=10 )/D, - [1—10"®*]; )
B skomy D, ta Dy — ONTWYHI TyCTHUHH ) (Dp +Pd).(1_1O*D_p ).(k1 +2Kk,),

MoJIIMEpy Ta JOAATKY, BiJIIIOBIIHO.

Toni nHa ocHoBi Gopmyn (4,6,7) matumemMo
KiHneBud Bupa3 vi i [1A-3paskiB, skuid
MOETHY € CBITJIO3aXHUCHI edektu
(dhoToekpaHyBaHHS Ta iHT100BaHOTO
KiIHETHYHOTO Ha/IeKpaHyBaHHS:

750

- 8
ti D, -[1-10" (i, + 2k, ), ®)

a B YMOBax JIOBIOXBWJIBOBOTO ONPOMIHEHHS
HEBHCOKOI IHTCHCUBHOCTI

IOS6,5-1078 Eifnmreiin/cm>-c  Ta MPaKTUYHOTO
HiBeMOBaHHS  epekTy  (OTOeKpaHyBaHHS
d(k.<1,01) 3arajibHa e(heKTUBHICTh
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CBITJIO3aXMCHOI [ii BH3HAYAETHCI BUKIIFOYHO
KOHCTAaHTaMU IIBUIKOCTI  (DOTOIHILIFOBAaHHS
(ky) Ta HaKOITMYCHHS MPIOPUTETHUX
npoMiKHUX TpoaykTiB (k2) y BiACYTHOCTI Ta
MPUCYTHOCTI BBeneHoro aonatky (d), Tooto
NEePIIUMU  ABOMA CTafisiMU  (OTOOKHUCHEHHS

nosimepy (p):
(kl + 21(2 )O

.~ EC rN— 9
E k), ®

IIpu ¢otooxucuenni nomiaminnoro (ITA-6)
yu Tpuanerwientono3noro (TAILL) BomokHa B
mudysiiiHo-kiHeTHuHiH ~ obmacti  (2R=30-
150 mxm) Bupa3z (5) mae auiie MOpIBHUIBHHUI
xapakrtep BigHocHOi ominku DO ta EC/,
BIIMOBIMIHUX  CTpyKTyp d, B  sSKOMY
BUKOPHCTOBYEThCS TPU CTAaHJAPTHUX YMOBax
Y®-ompominenns (I,, A, 1, 2R, T K mo £0,05 K)

BUKJIFOYHO KBa3icTalllOHapHa BIJIHOCHA
MIBUAKICTE IIOTJIMHAHHS KHCHIO
[16-21].

3  JIOTOMOTOI0  PO3pPOOJCHUX  EeKCIpec-

METOMIB MOKAa3aHO, IO B KIHETHYHIH 00iacTi
miJ] BIUTHBOM JIOBTOXBHIBLOBOI Y ®D-pamiamii

MaKCHUMAaJIbHUI eeKT CBITJIO3aXHUCTY
nomiaMifiB  (yi=5,7-6,9 pasziB) JdOCSTAETHCS
nomatkamu  mojidyHkmionaneHoi il (Y O-
abcopbep, TS-raciéi, akumenTop  BUIBHHX
pamukaliB), 30KpeMa i€l au(TeTpamMeTHII-
TinepiInm) Ta IU(TeTpaMeTUIIinepiTu-
HOKCHJT)OKCaM1THUX CTPYKTYP 9u ix

NPOMHCIOBUX aHajoriB Tumy Tinuvin 770
[14,15]. Takox 3HauHi crabumizarmiitHl edexTn
(vi=3,1-4,7 pa3ziB) onepkaHi NpU BBEIEHHI B
nojiMep  JBO-TPUKOMIIOHEHTHHUX  CyMilIen
(Y®-abcopOep, TS-raciii, axuentop BLIbHHUX
pajuKamiB  Ta  aHTHOKCHIAHT), 30KpeMa
HNOXIIHUX  JMApWIOKCaMilly, — HPOCTOPOBO-
3aTpyJHEHUX aMiHy Ta (EHOJIy 3 CyMapHHUM
CUHEpPriYHUM e(EeKTOM B KIHETHYHIA 0061acTi
CE=8,8 Ta 16,9 paziB, B ToMy uucmi 1 s
CyMimiei iX TPOMHCIOBUX aHAJIOTIB THILY
Sanduvor VSU, Tinuvin 770, Irganox 1010
[16]. LlikaBUMH BHSBHIINCS pPE3yJBTaTH IPO

MEPEBAKHO CEHCHOLTI3yI0UY Ti10
AHTHOKCHUIAHTIB, 30KpeMa BIJIOMHUX
TepMmocTabinizaropiB  tumy Irganox 1010,
Denozan-23 (yi=rEC=0,4) B yMOBax

JIOBFOXBHJILOBOTO OTPOMIiHEHHS 3 A>365 HM 1
BIICYTHOCTI iHImMX noaatkiB (Y®P-abcopbepa,
TS-racist, akmenropa BiTbHHX panukamib) [8],
IO TMPAKTUYHO MIATBEPIKYE MPIOPUTETHICTH

HETMEPOKCUHOIO MEXaHI3My JOBIOXBHJILOBOIO
OKHCHEHHS [OJTiaMiJIiB. OTxe, 3T1IHO
dotokinernynoi moxeni POJ] ITA B ymoBax
MaKCUMAaJIbHO HaOMIKEHUX JI0 TMPHPOTHOTO
CTapiHHS, e(heKTUBHUHI CBITJIO3aXUCT
MOJIiaMi[iB MPAKTUYHO MOXKHA 3I1HCHIOBATH
JIBOMa IIIAXaMU: MPUIYIICHHSIM 1HIIIIOIYO0i
pori o-keroimimHoro (K) mpomykry 3a
GIBUYHUM  MEXaHI3MOM CHHIJIET-TPUILIIETHOTO
raciHHs eNEeKTPOHHO-30Yy/KeHUX cTaHiB (p-d)-
cuctemu [20,21] Ta 3B'sI13yBaHHAM YTBOPEHHUX 3
HBOTO pAJUKaIiB 3a XIMIYHUM MEXaHI3MOM
aKIeNnTyBaHHA BUIBHUX paaukaniB [8,14]. B
TOW JKe€ Yac, oJep)KaHa eKCIepUMEHTalbHa
3aJIeKHICTh (4) BKazye Ha 0e3MepCIeKTUBHICTh
3acTocyBaHHs “‘unctux’ Y®-abcopOepiB um ix
MOJICIBHUX ~ CIONYK B  TaKOMYy  pEXHMI
¢dorookucHeHHs noniMepy. OJHAK, B peaJbHUX
YMOBax eKcIUTyaTamii cyMapHHuid e(eKT 3aXUCTy
Bi POJ] BHU3HAUAETBCA MOMIXPOMATUYHOIO
KIHETUKOIO TETEepPOreHHHMX ImporeciB [4] Ta
Oaratbma (hakTOpaMu, B TOMY YUCII MAaTPUYHO-
mudysiiitaumME [3], mo TimMiTyioTs chepy ix mii
NEpEeBaXHO Yy MOBEPXHEBUX aMOpHHUX IIapax
MoJIiMepy, JIe 9acTO 30BCIM IHINI ITOKAa3HHKHU
cTatoTh ocHoBHUMHU kputepismu TEM AC Ta
ECH ¢ynkuionanpanx poxatkiB [1]. Corin
BIIMITUTH, 1[0  3aCTOCyBaHHS  BIJOMHX
KpUTEPIiB €PEKTUBHOCTI, TAKUX 5K aOCONIOTHA
okucHeHicTh ([Oz]) Ta mepiox 1HAYKLIT (Ting)
IpU MOJICIBHOMY TECTYyBaHHI JOJATKIB 4H
MPOTHO3YBaHHI  eKCIUTyaTaliiiHuX  ¢i3HuKo-
MexaHiyHuX Xapakrtepuctuk npu @O/ ITA 3
A>360 HM € MaJONEPCTIEKTUBHUMH 3 HU3BKOIO
BIPOT'1IHICTIO OJIepP’)KyBaHUX IPOTHO3IB.
OnpHoyacHO, B 0araThbOX BHITaJKaX KIHETUYHA
XapaKTepUCTUKA Wo, €  HaJ3BUYaNHO

BUTiHOIO, 0O MJO3BOJNISIE 110 BUHHUKHEHHS
aBapiifHOi cuTyamii KOHTpomtoBaTH  (¢HoOTO-
OKHCHIOBAJIbHY ~ JIETPAJIAllil0  TOJiaMiJHOTO
BOJIOKHA B YMOBaX, MaKCUMaJIbHO HaOIMKEHUX
no mpuponHux, mnpudomy B 10-200 pa3ziB
MIBUAINE, HDK B amapaTax INTYYHOI IMOTOIU Ha
caMUX paHHIX CTaAisSX JECTPYKIIi MoJiMepy,
KOMM 3MIHM  OUIBIIOCTI HWOTO  KOPHCHHUX
(MOHITOPUHTOBUX) €KCIUTyaTallifHUX BJacTH-
BOCTCH IIe € HEMOMIYeHHMH Ta TEXHOTEHHO-
0e3neunumu [2]. BctaHoBneHa HaMu cuMOaTHA
KOpEeJSIIiiiHa 3aJIeKHICTh MIXK Wo, s Lo, ECLL, vi,

CEx BBeOEHMX J0JATKIB, iX CTPYKTYpOw Ta
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3MiHAMHU OCHOBHHX (h13UKO-MeXaHIYHUX
(3aJIMIIKOBOT MILIHOCTI Ta MOJIEKYJIIPHOT MacH,
MOJIOBJKEHHSI MPU PO3PHBI, XapaKTEPUCTHUHOI
B'3KOCTI) Ta 1HTPEIIEHTHO-KOJIOPUCTHYHHX
(CBITIOCTIMKOCTI  3a0apBiCHHS, 3aJUIIKOBOT
KOHIIeHTpalii 6apBHUKa) Xapakrepuctuk PO/
ximiynoro BosiokHa (ITA-6 1 TAILl TkanuHu) y
nQy3iiHO-KIHeTHYHIA 001acTi (POTOOKUCHEH-
HS BIAMOBIZHO B MIKpOMaHOMETPHUYHOMY Ta
anapatHoMmy (iMITaTOp IUTYYHOI MOTOAU THUITY
“Kcenorect-150” Ta “@enometp-25F”)
pexumax [15-21] BucTynae MO3UTUBHUM
JIOTIOBHEHHSIM 110  OJICP)KAaHUX  KIHETHYHHX
JIOCJIIIKEHb.

II1. BucHoBoOK

Po3pobriieri HayKOBO-METOAWYHI TIXOMH

CTapiHHS, 3ampONOHOBAaHUN TMEPCIEKTUBHUI
KIHETUYHUN eKCIIpec-MeTo/1 OLIIHKHU
(OTOOKHCHIOBAJILHOI Jerpaaamii Ta epeKTHB-
HOCTI  CBITJIO3aXMCHOI  [ii  BBENEHUX Yy
mojlaMigd JOHATKIiB B KOHTEKCTI TEXHO-
€KOJIOTIYHOTO ~MOHITOPHHTY LHX TPOLECIB
MOXXYTh OYyTH BHKOPHCTaH1 ISl 301IBIICHHS
TEPMiHYy  CIy>)KOM  TOJIMEpPHUX  BHUPOOIB,
CBITJIOCTIMKOCTI Ta  HAgIMHOCTI IX B
eKcIUTyartamii. Bigomo, 1o  miJBUIIECHHS
eKCIUTyaTaliiHOi JTOBTOBIYHOCTI TOJIMEPHOTO
BOJIOKHA,  SK  MPaBUIIO, €KBIBaJICHTHE
BIZITIOBIZTHOMY 3pOCTaHHIO MOTO BHPOOHUIITBA.
e o0cobmuMBO akTyalbHO [IJS TEMEPilIHbOI
PUHKOBOI €KOHOMIKM YKpaiHM B yMOBax
MOCTIHHOTO POCTYy NOTPeOM B TMOJIMEPHUX
marepianax, ae(diluTy eHepropecypciB Ta
CUPOBUHU AJIS iX IPOMHCIOBOTO BUPOOHUIITBA.

3axXMCTy moamiaiB Big Y D-pamianii B yMoBax
MaKCHMAalbHO HAOMMKEHUX O MPHUPOIHOTO
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The Kinetic Evaluation Method of the Photooxidation Polyamid Degradation
and Technoecological Monitoring of These Processes
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Kinetical method of polyamid (PA) photooxidation degradation evaluation were designed as
well as the method of evaluation of the ligt protection efficiency of the additions to the PA
under the impact of quantirized longwave UF-radiation which is the closest to the natural aging
environment. This permits to perform technoecological and environmental monitoring of the
processes 10 to 200 times faster than in the artificial weather equipment.
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