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2420-534520EA/050
[IPOBOISIIMIA TIOJIMMEP HA OCHOBE COINOJIMMEPA 1-OKTAIELEHA C 2,5-
¢YPAHIVIOHOM, KAPBOKCHMJIBHBIE T'PYIIIIBI KOTOPOI'O HAXOIATCA B BUIE
COJIEVl ME TAJIJIOB
YPOBEHE TEXHMKM IPEINECTBYIINM M30BPETEHMIO
O6JjlacTh TeXHMKM, K KOTOPOM OTHOCUTCS MBOoOpeTeHMe
HacTosamee m300peTeHMe OTHOCUTCHA K CONOJMMepy l-okTamelleHa C
2,5-bypaHomMoHoM, KapBOKCUIILHEE TPYIIIIE KOTOPOTO HaXOOATCS B BUIE
coJie¥ MeTajuioB, U 0oJiee KOHKPETHO OTHOCUTCS K  IIPMMeHeHMO
conoJimMepa l-oKTalelleHa C 2, 5-0ypaHIMOHOM, KapOOKCWUIILHHE TPYIIIH
KOTOPOTO HaxXoOATCSA B BUIe COJIell MeTaJUJIOB. B HacTosAlleM IOKyMeHTe
OMCaH CIOCOO IPpMMeHeHUA IIoJIMMepa Ha OCHOBe l-okTaIelleHa C 2, 5-
OYPaHIMOHOBEIMM COJIAMM MEeTaJIJIOB IJIS BEHIIOJHEHUMSA Pa3JIMUHEX 3alad.
OnmcaHre NIpelUeCTBYIIEI'O0 YPOBHS TEXHUKU
Do 1988 r1oma EBCe YyIUIePOHOHEE I[IOJMMEPH KJIACCUOUUIMPOBAJIUCE
UCKJIIOUUTEJIEHO Kak M30JMPyIMe MaTepMualkl. PaKTUUeCKM MMeHHO M3-3a
3TOTO CBOMCTBa ILJIACTUKM MUPOKO MCIOJB30BaJMCE B  B3JEKTPOHHOM
IpOMBIIJIEHHOCTH. B 1979 r1monmy [Imac ™M ero KOJUJIETM COOOWMIIM O
OpOBOOAMMX CBOMCTBaAx HNoJunuppoJsa (Diaz, A.F., Kanazawa, K.K.,
and Gardini, G.P., Electrochemical Polymerization of Pyrrole, J
Chem Soc Chem Commun, 635-6 (1979)). Ha CeTOOHAMHUM IeHb OBLJIO
paspaboTaHo BoJipmoe KOJIMYECTBO [IOJIMMEPOB c BHYTpPEeHHeN
IPOBOOMMOCTBIO MM SJIEKTPOAKTUBHEX I[IOJIMMEPOB. OTKU IOJIMMEPH MMEKT
YHUBepcaJlbHOe MHOToOOemaKlee IIPpUMeHeHMe B 00JlacTax BJIEKTPOHHEX
ycrpomcTe (Novak, P., Muller, K., Santhanam, K.S.V., and Haas,
0., Electrochemically active polymers for rechargeable
batteries, Chem Rev, 97, 207 (1997)); ONTHUUECKUX YCTPOMCTB
(Potember, R.S., Hoffman, R.C., Hu, H.S., Cocchiaro, J.E.,
Viands, C.A., Murphy, R.A., and Poehler, T.0., Conducting
organics and polymers for electronic and optical devices,
Polymer, 28, 574 (1987)); martumkor (Nicholas, M., Fabre, B., and
Simonet, J., Electrochemical sensing of F- and Cl- with a boric
ester-functionalized ©polypyrrole, J Electroanal Chemn, 5091

(2001)), XpaHeHud DHepIuu, MeIOMLWHE, a Takxe DBJIEeKTPpUUeCcKON

MHOPaCTPYKTYPH .



[TIoJIMMepH C BHYTPEeHHEeM NIPOBOIOMMOCTLIO

[IoguMepH C BHYTPEeHHEeM TI[IPpOBOOMMOCTBI MIpedcTaBJISnT cobon
IIOJIMMEPHEE OpTaHuUYecKre COeIMHEHMHA, KOTOphHe IIPOABJIAKT CBOMCTBO
BJIEKTPOIPOBOOHOCTH . B ofmeM ciydae, D2TU MaTepuaJH Jubo ABJIAITCHI
[IOJIYTIPOBOOHUKAMHA, Jmodo VIMERT MeTaJlJIMYeCKYI IPOBOIMMOCTE .
[IpoBOOAmMe TIIOJMMEPH MMET yYIUIEPOOHHEE CKEJIeTH, cocrTodmme U3
COIPSAXEHHEIX CBA3eM Sp2-TUOPUIOM30OBAHHEIX AaTOMOB yIUulepoma. OnouH
BaJIeHTHLIM 2JIEKTPOH, CBSA3aHHEM c KaXIBM us DTUX Sp2-
TUOPUON3OBAHHEIX aTOMOB yTJiepomna HaxXoOUTCH Ha  pz-opburanu,
PacIIOJIOXEeHHOM OPTOTOHAJILHO OTHOCHUTEJILHO Tpex curMa-cBs3e,
OpMHaIJeXxalMx 2ToMy IUOPUIMI3OBAHHOMY aTOMOMY YIJlepoHa. IJIeKTPOHH
Ha D2TUX pzZz-opbuTaligx  Hal3HBalTCd  IeJIOKAaJIM30BAHHEIMM U, Kak
OpaBUJIO, WMMET BEHCOKYID IIOOBMAXHOCTL, KOI'Da MaTepuall "JerupoBan"
IyTeM OKMCJIeHMS, I[pollecca, KOTOPHM yIaJlfgeT HeKOTOophHe M3 BTUX
IeJIOKaJIM30BaHHEX SJIEKTPOHOB. I[IogoBHO STOMYy IIOJMMEPH C BHYTPeHHeM
IPOBOIMMOCTEIO MOTYT OBITE Co3IaHE nyTeMm BOCCTAHOBJIEHU S
COIPAXEHHEX  YTJIePOOHBIX CKeJIeTOB. Kaxk  mnopaBwmio, BOJILMMHCTRO
IPOBOOAMMUX IOJIMMEepPOR "JerupywoT" OyTeM OKMUCJIEeHMS C IIoJIydeHMeM
MaTepmraJioB "p-THuna'. 3ToT npolecc aHaJIOTUUEeH JIETUPOBAHUIO
KPEMHMEBEX IIOJIYIIPOBOIHUKOB.

Ha ceromHAmMHMY »OeHbL BCe DTU CHOCOBH IIOJYUEeHMS IIOJIMMEPOB
cTpamalT OT Tex Xe HeJoCTaTKOB - IJIoOXOoW oO0pad®aTHBaeMOCTU U
OTCYTCTBUS He0OXOOMMEIX MeXaHUUeCKUX CBOMCTB. B TIOIIEITKE
IpeomoJleTh HSTY OTPaHUUEHUS YCUJIMS OBJIM HalpaBJIeHB Ha IIoJIydeHUe
KOMIIOBUTOR IPOBOOSMMX IIOJIMMEPHHX IIJIEHOK U MIOJUPYIIUX II0JIMMEPOB.
Hanpumep, V30JIMP YOI IOJIMMEDR, Takom Kak noJukapoboHaT,
KOMOMHUPYIOT C MOIPOBOOANMM IIOJIMMEPOM, TaKMM Kak I[IOJIMIIMPPOJI, OJ4g
[IOJIYUEeHMS TPOBOOAINMX IIOJMMEPHHX KOMIIOBUTOB, KOTOPHE ABJILITCSA
IPOBOI AMMUMM u obJamanT BoJiee BHICOKOM MeXaHUUeCKOM
OYHKUIMOHAJIBHOCTRIO. (Wang, H.L., Toppare, L., and Fernandez,
J.E., Conducting polymer blends: polythiophene and polypyrrole
blends with ©polystyrene and poly(bisphenol A carbonate),
Macromolecules, 23, 1053-9 (1990)).

Ipyrre WMCHOOJIL30BAaHHHE M3OJMPYIIME IIOJIMMEPH BKJIOUAT B cebd
noJmcTupoJicyabdpoHaT (Otero, T.F., and Sansinena, J.M., Influence

of synthesis conditions on polypyrrole-poly(styrenesulphonate)



composite electroactivity, J Electroanal Chemnm, 412, 109-16
(1996)); nommBuHMIXJOPHIO (De Paoli, M.A., Waltman, R.J., Diaz,
A.F., and Bargon, J, An electrically conductive ©plastic
composite derived from polypyrrole and poly(vinylchloride), J
Polym Sci Polym Chem Ed, 23, 1687-97 (1985)); HMUTPUJILHEMN Kayuyk
(Naoi, K., and Osaka, T., Highly enhanced anion doping-undoping
process at the polypyrrole electrode of regulated morphology
prepared with the aid of insulating NBR film, J Electrochem Soc
Electrochem Sci Tech, 134, 2479-83 (1987)); nomumvmmun (Iroh,
J.O., and Levine, K., Electrochemical synthesis of
polypyrrole/polyimide conducting composite using a polyamic acid
precursor, Eur Polym J, 38, 1547-50 (2002)) ¥ T[IOJVMBUHMUIIOBHIM
CIOUPT (Gangopadhyay, R., and De, A., Conducting polymer
composites: novel materials for gas sensing. Sensors and
Actuators B, 77, 326-92 (2001)). CoofmajioCk O OPYI'MX IIPOBOIAMMX
IoJIMMepax, BKJUAS TOJMAHUIIMH M IOJIUTUODEH.

Coofmasioch o0 YCTPOMCTRAaX XpaHeHM A SHepru4, KOTOPHE
BKJIOUAT B Ccelbsa BJEKTPOI, COCTOAMMUNM U3 NIPOBOLAMETO IIoJIMMepa U
Jnubo  KUIOKOTO, JIMBo TBEPIOTO BIIEKTPOJIUTA . B TBEPLOOTEJIbHEIX
YCTPOMCTBAX CJIOM BSJIeKTPpOoJIMTa 3axaT Jmbo B UMCTOM BuUAe, JKUOO B
VMIIPEeTHUPOBAHHOM B MaTpULy MeXIY OByMHA BIIEeKTPOnoaMA .
[IpOM3BOOUTENILHOCTD YCTPOMCTE XpaHeHUsda [IOBHIIAETCH 3a cuer
BIIEKTPOXVMUUECKOTO JIeTUMPOBAHKA MIPOBOIAMMUX IIOJIMMEPOR JIeTUPYIVMHU
aHMOHAMM WJIM KaTHMOHaMM. B 53TUX YCTPOMCTBAX IMIPOBOAAMUN IIOJIMMED
CIIYXMUT B KaueCTBe IMIPOBOIHMKA DJIEKTPOHOB, a MaTpHulla BJIeKTpOoJIMTa
CITYXUT B KauecTRBe IPOBOIHUKA MOHOB. OCHOBHEIM  M3BECTHHM
HeOgoOCTaTKOM D2THUX YCTPOMCTB ABJAETCH OTHOCUTEJILHO HM3Kasd CKOPOCThb
onddy3UM JIETUPYRIUX MOHOB B IIOJMMEPHEIM SJIEKTPOHI, YTO MIPUMBOIUT K
BEHICOKOMU CTeleHu BHYTPEHHETO COTIPOTUBRJIEHU S 171 CHIWXEHUIO
IPOM3BOAUTENBHOCTY YCTPOMCTRBA.

TakXxe CoOOMaIMCh O HOBHX KOMIIO3UMTax IIoJIMMepa C MOHHOM
IPOBOOVMMOCTBI M TMOJMMEepa C BJIEKTPOHHOM NOpoBOOMMOCTBI (Berthier,
C.M, Friend, R.H., Novel composites of an ionic conducting
polymer and an electronic conducting polymer, United States
Patent 4,681,822). 3TM KOMIIOBUTE COCTOAT M3 B3aMMOIPOHMKAKINX

CeTOK HelIPEePEBHOTI'O MaTepralla C SJ'IeKTpOHHOﬁ IIPOBOOMMOCTEIO n



HEeIlIpEePEBHOT'O MaTepHralla C VOHHOM IIPOBOIOIMMOCTEIO. MaTepmalitl C
SJ'IeKTpOHHOﬁ IIPOBOOVIMOCTEIO BRJIOWY AT B ceb4da IIoJjmmalneTnJIeH,
noJimpeHmIIeH, NOJINPEeHUIIOUPEHUIIBUHUIIEH MJin 3aMelle HHEIM

noJMaleTuJiedH, OPpM THaTeJbHOM CMEeMMBAHMM C HeNpPepHBHHM MaTepMaJioM
C MOHHOM IMPOBOIMMOCTBIO, COOTBETCTBYKT oOlpenejieHMI0 “Takas CMech
KOMILJIEKCAa MOHHOM COJM U IIOJMMEPHOTO COJIbBATHUPYKMEIo areHTa, UYTo
MaTepraJsl C MOHHOM IMIPOBOOMMOCTLIO MMeeT IIOBBIIEHHYI TeMIIepaTypy
IJIaBJIEHMS II0 CPAaBHEHMI C eI'0 HOPMAaJIbHOM TeMIepaTypoV IjaBjieHus".
VICIIOJIbL 30BAaHHEE VOHHEIE CoJIn OTPaHUUUBAJIMUCH MHOT'OaTOMHBIMM
aHMoHaMM, TakuMMM kak AsFg , PFe¢, BF;, um ClO; M KaTMOHAMM IeJIOUHBIX
MeTaJIJioB. KpomMe Toro, g TOTO, UYUTOOH OHTE 5SO0OeKTUBHEIMU 5STU
MOHHEIE COJIM HOOJIXHBE OBUIM OBITE CMEeMAaHH C IIOJMMEPHHM COJIbBaTUPRYIOMVM
areHTOM, TaKMM KakK I[IOJMAJIKMIIeHOKCHUI, CIOCOOHEM COJIbLBATUPOBATH
MOHHYID COJIb. KpoMe Toro, IIOJMMEp C D2JeKTPOHHOM IMIPOBOOMMOCTLIO
OOJIKeH COOepXaThb COIpPSXKeHHHe YIJIepoOo-yIJIepOoIHHe IBOMHEE CBA3WU,
CIIOCOOHEIe 00pas30BHBATL MaTepumalJin "p-Tuna" wimm "n-tuna". OCHOBHOe
IperMymeCcTBO STUX KOMIOBUTOBR Hal COOTBEeTCTBYRIMMU YCTPOMCTBAMU
Ha OCHOBe IIPOBOIAMETrO  IIOJMMepa/TBepHOoTO—XUIKOTO  3SJIeKTPOJIMTAa
ABJISEeTCHA YyBeJMUYeHMe CKOpOoCTHM IMdOy3UM MOHOB JIETUPYKINEN IpVMeCcHUu
M, CJemoBaTeJIbHO, IIOBHIIEHME TIPOM3BOIUTEIILHOCTM TRBEPIOTEJIBHOTO
YCTPOMCTBa XPaHEeHMs DHepTUu.

KoMmosuTH, comepXalle HaHOWaCTULE

CoofmaJjyiock © OOJILIOM KOJMUEeCTBEe  KOMIIOBUTHEX IIPOBOIAMMX
MaTepHraljax opraHuMyeckoe coeIMHeHMe/HaHouacTHLE MeTajla. SAHT U
COaBTOPEH coofmmIIm o) CUHTese IPOBOIAMUX HaHOTPYBOOK
noJunmuppoJi/cepedpo (Yang, X., Li, L., Yan, F., Fabrication of
Polypyrrole / Ag Composite Nanotubes wvia In Situ Reduction of
AgNO3 on Polypyrrole Nanotubes, Chemistry Letters, 39(2): 118
(2009) ). MedTax M COABTOPH COOOMMIM O CHUHTE3E KOMIIO3MTHHX ILJIEHOK
HaHOYACTHUUE HMKEJIS/MIOJMaHMIMH U UX OPUMMeHeHMM B SJIeKTPOHUKE,
BJIeKTpoKaTalIM3e U ONTORJIeKTpoHuke (Meftah, A.M., Saion, E., Abd,
M., Mohd, M.B., Zainuddin, H.B., Absorbance of Nickel
Nanoparticles / Polyaniline Composite Films Prepared Dby
Radiation Technique, Solid State Science and Technology, 17(2),
167-174 (2009)). BarTpu B 3adBKe Ha narTeHT CIA 2009/0272949A1

OIlMCEIBaeT crioco® TIOJIy4YeHNA HaHOUYaCTUI OKRCIMIOOB MeTaJlJIOB,



3aKJIIOUYEeHHEIX B IpoBOIOANlEeM  IIOJMMEpe, KOTOpPHE OPUTOIOHHE  OJIA
VCIIOJIL30BAHMA B KaueCcTBe KaTOIOB JMUTUM-MOHHEX OaTapel WJIM B
KauecTBe KaTaJlMTUUEeCKMX MaTepualioe (Buttry, D.A., Method for
Producing Metal Oxide Nanoparticles Encapsulated with Conducting
Polymers, United States Patent Application Publication US
2009/0272949A2, 2009). Xomuuoell B 3adBKe Ha IIaTeHT 3asgBke CIIA
2010/0038599A1 omnmMcHBaeT COeOMHEHMS, comepXxalue II0 MeHBIIel Mepe
OIMH IMOJIYIPOBOOHMK U/UJM IHoIJlomawmee GOTOHH BeMeCTBO, KOBaJIEHTHO
CBA3aHHEE C CONPSKeHHHM IpoBOIAmMM IHoJmMMepoMm (Holliday, B.J.,
Polymerizable Semiconductors, Polymers Thereof, and Methods of
Making and Using Same, United States Patent Application
Publication US 2010/0038599A1, 2010). Bo Bcex »5STUX CcJaydadax, U
Kak BUIOHO IJIA TIIOJMMEPOB C  BHYTPEeHHeM IIPpOBOIMMOCTLIO, BCe
[IOJIMMEPH, IpencTaBJIeHHEE B STUX HAaHOKOMIIO 3 THEIX cucTeMax,
comepxau JMOO CHUCTEeMB COIPAXEHHEIX IBOMHHX CBA3eM, JHMbO CUCTEMH
SJIEKTPOHOB IOeJIOKAJIM30BAHHEIX I[IO0 HECKOJbBKUMM CONPSXKeHHHM aToMaM
yTJlepona.

MeTajicomepXxammue II0OJMUMEPE

B 1979 romy ImsBaHc u Mopes B nareHTe CIA 4150067 coobmmim O
pazpaboTKe MeTaJJIOOPTaHWUYeCKMX IIOJIMMEePOB, COCTOAMNMX M3 CKeJeTa
HaCHIE HHEIX aTOMOB yTJiepona, 3aKOMILJIEKCOBAHHOM C aToMaMmn
[IepexOonOHEX MeTaJJioB. IJa TIOJYyUYeHUS HBTUX MEeTaJlJIOOPTaHUJYeCKUX
MaTepMraJIOB IIOJIMMEPH IOJIKHBE ObUIM CcoIepXaTh ITPYIIH (TopKap®OHOBHX
KMCJIOT, a Takxe Tpeborajack cCTabuiamz3aumsa IIepeXOIHEX MeTaJlJIOB
JurangaMr. Kak OBJIO CKa3aHO aBTopaMM DSToTro ul300perenus "...
BOBHUK MHTepecC B IOJIYyYeHUN [IOJIMMEPOR, comepxammx TPYIINE
criocoOHbe IIOBHICUTEL KaTaJluTUUeCKYIO AKTHUBHOCTL MeTaJljla u
OOHOBPEMEHHO IIPOYHO CBA3aThb yYKal3aHHBNM MeTaJlJl C  I[IOJMMEePHBM
HOCUTeJIeM OJIS TOTO, UYTOOH M30eXxaTh BHCBOOOXKISHMS KaTaJIUTUUIECKOTO
KOMILJIeKCa B cpeny  BO BpeMsa peaklumu.. B  HacTodmee  BpeMA
obHapyXeHO, UTo TIOJIMMEPH, comepxamue TpaIUlMOHHEE TPYIIIH
dTopkapOOHOBOM  KUCJOTEH MOTYT OHTE MCIOJL30BaHE B  KauecTBe
HOCUTeJIeM IJIS I[IPOM3BOOHEIX MeTaJIJIOB M I[IPMBOOAT B YaCTHOCTH, K
00paszsoBaHU OUeHb AaKTMBHHX KaTaJM3aTOPOB OJIA Pa3JIMUHHX peakuui."
(Dawans, F., Morel, D., Metal-Containing Polymers, Their

Manufacture and Use, United States Patent 4,150,067 (1979)).



TakyuM oBpa30M, AaBTOPH 2TOT0 M300peTeHMSa OTONJIM OT KOHILEeIUMM, UTO
TOJILKO KapOOKCUJIbHEE TPYIIE MOTYT B OOCTATOUHOM CTeleHM IIPOYHO
CBAS3HBATHL MeTaJlJIbl C IIOJMMEPHEIM HOCUTEeJIeM, TakuM ofpas3oM, uzberad
BHICBOOOXIEHMS B XOIe IOCJeIyRNMxX peaKluu.

VlcrioJib30BaHMe ColoJiuMepa l1l-okTamelueHa C 2, 5-0ypaHIMOHOM,
KapBOOoKCUJILHEE TPYIIINH KOTOPOTO HaXOOATCA B BUOE COJIeM MeTallJIOB

B JMTepaType MUPOKO OCBEIEHB TBeplbhle IIOJIMMEPHHE SBJISKTPOJIMTE
Ha OCHOBe IIOJUMBRTUIIeHOKCcHIa (II150) B CBLg3M C TeM, UTO 3BEHO
STJIEHOKCHIA obecrieumpaeT 20DEeKTUBHYIO COJIbBaTalNO KaTMOHOB
MeTaJIJIOB (Armand, M.B. In Polymer Electrolytes Reviews;
McCallum, J.R., Vincent, C., Eds.; Elsevier Applied Science:
London, 1987; Vol.l, pl.; Gray, F.M. Polymer Electrolytes; The
Royal Society of Chemistry: Cambridge, (1997)). W3-3a BHCOKOM
CKJIOHHOCTHM [I50 K KpUCTaJIM3aluM [OIpM KOMHATHOM  TeMIepaType
HabJmonajlach HU3BKadgd IPOBOIMMOCTE KOMILJIEKCOB coJien, UTo
oTpaHMuUMBaeT MCIOJIL30BaHMEe B  TBEPIOOTEJILHEIX SBJEeKTPOXVMUUECKUX
yCcTpoMcTBax. UTOOH MOIPeomoJleTh STOT HEeOOoCTaTOK K OOKOBOM LelM
[IOJIMMEPOR, TakMx KakK TOJMaKpuJIaT ¥  COINOJMMEPH  MaJIeMHOBOTO
aHrugpuna, IPUBYUBAJIU MOHOME TMJIO BEM >bup IOJINB TUJIEHTJIMKOJIA
(MBIISI) . TaHuT " ero KOJJIeTu OIIMCEIBAKT CUHTE?S n CBOMCTBRA
MHOTOQYHKIMOHAJIEHEIX rpebHeoOpa3HEX [IOJIMME PHEIX BJIEKTPOJIUTOR,
CUHTE3UPOBaHHEX c VICIIOJIb 30BaHMEM MOHOME TMJIOBOTO a0Upa
IIOJIMBTUJIEHTJIMKOJIS (M3IISI') B KauecTBe CBSA3HBaKMeEl MeTaJlJl OOKOBOM
el ¥ uUepenyomerocsa CcoloJiMMepa MaJleMHOBOT'O aHIruipuma Cc 1-
okTamelienoMm (IIMAO) B kauecTBe ckejilera (Tang, Z-1., Qi, L., Gao,
G-t., Sun, M., Dong, S-7. Synthesis and Properties of
Multifunctional Comblike Polymer Electrolytes, Journal of
Functional Polymers, 21(1): 36-43, (2008)).

Caarn nu KOJIJIETHU COOBMUIIN ole) BIIEKTPUUECKUX CBOMCTBAax
KOMIIOBUIIMM Ha OCHOBe IMOJUMBUHMIXJIOpHIa (IIBX), comepxameln IIBX,
IIOJIAPHLI ILJIacTUOMKATOP M CcolIoJuMep l-okTamelleHa M MaJIeMHOBOTO
auruopuna (Saad, A.L. G., Hassan, A.M., Gad, E.A.M. Electrical
Properties of Poly(vinyl <chloride) Compositions, Journal of
Applied Polymer Science, 49(10): 1725-31 (1993)).

KM ¥ KOJUJIETM COOOmMMJIM O KOMIO3MTAax C HaloJHUTEeJeM -

SJIEKTPOIIPOBOOAIVIM InoJjimMepoM, COCTOAIINX ns HOHMKap6OHaTa n



COIOJIMMEpa  aKPUJIOHUTPUIIAE, ByTalueHa M  CTHUpPOJa, B KOTOpPOM
OTHOWIEHMe IIOJIMKapOOoHaTa M COIOoJMMepa aKpUJIOHUTpKUJa, OyTalMeHa U
CTMpOJla BapbMpoOBaJIoCk OT 4 k¥ 6 1o oT 6 k 4 (Kim, W. and Lee, Y.,
Electrically Conductive Polymer/Filler Composites, International
Patent Application No.: PCT/KR2011/010189, Publication Number
W020122012115344)

KpomMe ToTO, cCcoof8majiock O IIOJMMEPHEX ILJIeHkKax JleHTMopa-
BiomxeTT, comepXxamMx  CBSA3HBAMMUY MeTaJlJl JIMTaHI, Tako¥  Kak
VMMIOAas0J, OO0pa30BaHHEX K3 IIOJMMEepOB, I[IOJIydaeMEX B pe3yJbTarTe
B3aMMOIENCTBUA TIMUCTaMMHa C YepelyRMUMCS COIOJMMEPOM MaJIeMHOBOTO
aHTuIopuna M 1-okTanmeueHa (Jeong, H., Lee, B-J., Cho, W.J., Ha,
C-S., Polymeric Langmuir-Blodgett Films Containing Imidazole-
coordinated Metal Complexes, Polymer, 41(14): 5525-5529 (2000);
Jung, S-B., Yoo, S-Y., Kwon, Y-S., Characterization of Metal-ion
Complexes of IMI-O Polymer IB Films, J. Kor. Phys. Soc., 37(4):
378-308 (2000); Yoo, S-Y., Shin, H-K., Jeong, H., Park, J-C.,
Kwon, Y-S., Structure Analysis of Langmuir and Langmuir-Blodgett
Films with Metal Complexes, Mol. Cryst. and Lig. Cryst.,
337:357-360 (1999)). Taxxe coofWajiock O  CXOXMX IIJIeHKax C
MCIIOJIb30BaHMEM I[IOJIMMEPOBR, COCTOANMX M3 OPYIUX as30TCcolepXalllx
CBA3HBAMNMX MeTaJlJl JMIaHIOOB, TaKMxX Kak 4-aMMHONUPUIUH, 4-
AMUMHOME TUMJINUPUOVH Wiau noguvmun (Nagel, J., Ulrich, 0., Langmuir-
Blodgett Layers from Polymer-metal Complexes: Behavior of
Monolayers and Preparation of Multilayers, Polymer, 36(2):381-
386 (1995); Bruckner-Lea, C., Petelenz, D., Janata, Use of
Poly(octadec-l-ene-maleic anhydride) for 1Interfacing Bilayer
Membrane Supports in Sensor Applications, J., Microchimica Acta
100:169-185 (1990)).

I'mopodoBHOCTE M KUCJIOTHOE UMCJIO

B OTHOmWeHUMN IIOJIMMEPHEIX MaTepMraJIoB, cCcoepXalllX KapGOKCMHbHHe

GYHKIIMOHAJIEL HEIE TPYIIIIH, KMCJIOTHOE UMCJIO OIpenelisieTCcd Kak
KOJIMYECTBO MWUJIJIMTPaMMOB TUIpOoKCHUIa Kajusd, TpebyeMoe 04
HeTpalu3aluum 1 T IoJiMMepa. TakuMm  oBpasoM, OHO ABJIAETCA

nokasaTejieM MOJIBHOTO OTHOMEHMS KaApBOOKCMJIIBHEIX TPYII K IIOJIMMEPY U
oTpaxaeT CcoIepXaHMe IIOJIAPHOM KUCJOTH B IMOJIMMepaxX WMJIM CcMoJlax. 4dem

QoJiblle 3HaueHMe KUCIOTHOI'O uUucia, TeM OOoJblle UMCIIO KaPGOKCMHbHHX



TPyl M TeM OOJIblIe IOJISPHOCTE MOJIEKYJIH .

dTo KacaeTcsd CoIoJIMMepa l-okTanelneHa n MaJIEMHOBOT'O
aHTuopuna, TO Cysyku B rraTeHTe CIIA 5298568 onmcall
MOIMOUUMPORBAHHYI CMOJIY Ha OCHOBe O0OJIedMHOB, KOTOpad MOXeT OHThb

pacTBOpeHa B BOIe IIpM HeWTpaJM3aluy MeJIOUbld ¥ UMMeeT KUCJIOTHOEe

UKCJIO IO MeHbmed Mepe 30. 2TM CMOJIE OBUIM IIOJIYUeHH U3 "oa-ojedmHa,
VMenmero 10 MeHbIeM Mepe 6 aToOMOB yIJlepola UM MAaJIEMHOBOTO
aHTUIPKUIa C II0 MeHbIleM Mepe OIHMM MOIOMbdMKaTopoM, ofJjamalmuM II0
MeHbIlel Mepe OOHOV (QYHKUMOHAJIBHOM TPYINOV BHOPAHHOM M3 TPYIIIH,
cocTodAmey M3 TUOPOKCU, aMMHO, alsupMIMHO M MepkanTo rpynmn". Kpowme
TOoTO0, Cy3YyKM TOBOPMT O TOM, UTO OJA TOTO, UYTOOH IIOJIYUUTDH
xejlaeMyld PacTBOPMMOCTL B BomOe "KMCJIOTHOE UMCJO MOOIUIUIMPOBAHHOM
CMOJIEL Ha OCHOBe O0JIedMHOB IOOJDKHO COCTAaBJIATL I[IO MeHblel wMmepe 30,
opennouTuTesbHo 80 miam BoJsiee. MoIuMdULMPOBaHHAS CMOJIa C KMCJIOTHHM
uycJioM MeHee uyeM 30 MOUTKM He I[IOKas3bBBaeT MeJIOUHOM PacTBOPUMOCTU U
COBMECTUMMOCTHK C Bomou".

Cy3yKu TOBOPMUT © TOM, UTO CMOJIEL C HM3KMM 3HaueHUEM
KMCJIOTHOTO umcia (MeHee 30) HepaCcTBOPMMEL B BOIe, B TO BpeMAa Kak
CMOJIEL CO 3HaueHreM 0oJee 30 pacTBOPMMH B Bome. Cy3yKM OTOMEJ OT
[IOJIMMEPORB, OIMCAHHHX B HacCTOoAmeM M300peTeHMM, TaK KaK I[IOJIMMEPH,
OINMCAaHHEHE B HaCTOAMeM M300peTeHuM, HABJIAKRTCS HepaCTBOPUMEMA B
BOOe U TITHUAPOGOOHEMM CO 3BHAUYEHMAMM KMCJIOTHOTO uMcja OoJeme 100.
CMOJIEI, omnmcaHHbele CY3YKM, TakKxe OI'PaHMUeHH B MeTaJlylaX, KOTOPHe
OHM  CIIOCOOHHEL CBS3HBATL. Cys3yKM  OIMCHBaeT, UyTO eT'0  CMOJIH
CBASHBAIT COEOMHEHUS IIePexXOOHBX MeTaJlJIOB C BaJIeHTHOCTbLI, IIO
MeHble¥ Mepe 2. IIOJMMEpPH, OIMCAaHHHEe B HacTodlmeM UM300peTeHUN,
CIIOCOOHHE CBASHBATL COEIMHEHMS MeTaJlJIOB C BAaJIEHTHOCTLIO IO MeHbIeM
Mepe 1.

Kounme wm coaBTopH B HaTeHTe AnoHum N 05-202234 omnomMcCHEHBa©OT

CMOJIHI Ha OCHOBE COTIOJIMMEPOB, cocTodmue us3 o, B-
STUJIEHHEHACHIEHHOTO MOHOMepa C STUJIEHHEHACHIMEHHONW OBYXOCHOBHOM
KMCJIOTOM WMJIM €€ AaHIMIPUIOM, KOTOPHEe ABJISOTCSA XeJaTUPYIVMHA
aredrTaMm. CMOJE, OIMCaHHEEe KoMIoe, HuMeKmMe KMUCJIOTHOe umMcJo oT 20
no 100, saBasgoTcsa TUIPOYOOHEMM, B TO BpeMs KakK CMOJIH C OOJLIMUM

KM CJIO THEIM UVCJIOM ABJIAKRTCA I‘I/I,JIpO(]_)I/IJ'IbHBH\/LT/I . HOJ’[T/IMepBI, HO,]IpO@HO



OTIVICaHHEEe B HaCTOAllEeM n300peTeHnn, IpencTaBJISgnT cobomn
HepacTBOPUMEE B BOIE, TUOPOHOOHEE xXeJlaTUupyrimmne aT'eHTH C
KMCJIOTHHM uMcyioM OGojiee 100. KpomMe TOTO, areHTH, OINMCaHHEe Kolmoe,
XeJJaTupynT HaTpuM, KaJgui U MaTHUM. [ToJsmMMepPHl, ONMCaHHHE B
HacTodmeM wu300peTeHUM, He CBAS3HBALT HaATPUNM, Kaau¥ WiIKM MaTHUM.
TakuMm obOpaszoM, Koume OTXOOUT OT HepaCTBOPMMEIX B BOLe IIOJIMMEPOB
Ha DSTUJIIEHOBOM OCHOBe, UMEKNMMX KMUCJIOTHOe umcio Bojiee 100, KoOTOpHE
CIIOCOOHH CBSA3HBATH METAJLJIH.

OTrpaHMUEeHMSa CYMeCTBYKIMX IPOBOIAMUX II0JIMMEPOB

B HacTodmee BpeMa BCe IIPOBOOAIME TIIOJIMMEPH CTpamalkT oOT
OIOHOTO VI BoJee nus3 CJIe OyommMx OTpPaHVNUeHUN rmjaoxasd
0bpabaTHBaeMOCTL, OTCYTCTBME OOCTATOUHEX MexXaHMUeCKMX CBOMCTE,
BHICOKAa4d CTeIeHb BHYTPEHHETO COTIPOTHUBJIIEHU A u OT'paHMUYeHHasd
[IPOU3BOOMTEJILHOCTE YCTPOMCTBA C [IOJIMMEPaMH, ComepXaly M1
JerupyKomye WMOHE. KpoMe ToOT'Oo, BCe IMPOBOIOAMME IIOJMMEPH TpPelynT
IPUCYTCTBUA B CTPYKTYpe JMOO CHUCTeM COIPAXEeHHEX KPAaTHHEX CBA3el,
Biiziele! dTOPKAPOOHOBEIX KMCJIO THHX OYHKLUMOHAJIbHEIX IpyIIl, JInBo
[IEPEXONHEIX MeTAaJIJIOB, CTabMIM3MPOBAHHEIX JIMT'aHOaMM. Takum o6pas3oM,
CYHECTBYRIMX YPOBEHB TEeXHUKM OTXOIOUT OT I[NIPOBOLANMUX IIOJIMMEPOB,
TaKMX Kak COIIOJIMMED l-okTamelneHa C 2, 5-bypaHOMoOHOM,
KapOoKCUJIbHEE TPYIINE KOTOPOTO HAXOOATCA B BUIEe COJIeM MeTaJlJIoB,
KOTOPHE He comepxar cucTeM COTIIP AXEHHEIX KpaTHEX cBaszeu,
OTOPKaApPOOHOBEX KMUCJIOTHHX QYHKIMOHAJILHEX TPYIN WMIXM [IepPexXOIHBEX
MeTaJlJIOB, CTabMIM3UPOBAHHEX JIMIT'aHIaMM.

KpomMe Toro, MCHOJB30BaHMe COINOJMMepa l-okTalelleHa C 2,5-
bypaHOMOHOM B KauyecTBE& KOMIIOHEHTaA B TIIPOBONAMMX I[IOJMUMEepax OBLJIO
OTpaHMUYeHO eI'0 MCIOJbE30BaHMeEM MCKIIUMTEJBEHO B KaudueCTBe CKeJleTa
WV TONJIOXKM . 3TM HaOJIoIeHMSA YKa3EBalT Ha TO, 4YTO MCIOJb30BaHME
comoJMMepa l-okTamelleHa ¢ 2,5-0ypaHOIMOHOM M KaK OCHOBHOM Illelu
MM TIOIJIOXRKM, M KaK CBA3HBakIeN MeTaJJIH (QYHKUMOHAaJLHOM TIPYINHE He
Opennojlarajock WM He OBJIO OUeBMOHO MOJA CHelMaJMCTOB B IaHHOM
oBJIaCTU TEeXHUKMU.

Taxkmm oBpaz3oM, XapaKTepUCTUKN [IOJIMMEP &, ONMCaHHEEe B
HacToOAmEM IOKyMeHTe, He OBUIM IIpelCKa3aHE B JIMTepaType, TaK Kak
BIJIEKTPOIIPOBOIHOCTE BO3HUKAET tes HeOoOXOOUMOCTHA NIPUBJIEUEHU A

CHUCTEeMEI COIIPAXEHHEX KPaTHEIX CBA3EeV WJIn (]_)TOpKB.p@OHOBBIX KIMCIJIOTHEIX
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OYHKUIMOHAJIEHEIX TPYIIN WM IIepPexXOIHBX METAJJIOB, CTabMIM3MPOBaHHEBIX
JuraHgaMr. TakuM o6pa30M, IIPpMMEeHeHMe OaHHOT'O IIoJIMMepa B KaudecTBe
[IPOBOIOHMKA OIMCaHHBEM o00pas3oM HABJAETCH HEOXMIAHHBM, IIpeldcTaBJISeT
cobom HOBOE u HEOXUIaHHOe [IpMMeHeHN e OaHHOTO rnoJimMepa,
GYHKUMOHUpPYKIlee HOBHM HellpelOBMIEHHEM O00pa3oM.

B TO BpeMd KakK DTU COeIMHEHMsS, OIMCaHHHEe B IpellleCTBYIIEM
YPOBHE TexXHWUKM, BHIIOJHAKOT CBOM COOTBETCTBYKIME KOHKPETHHE 3alauM
u TpeboBaHMA, YKaB3aHHBE BHINEe IIATEHTH ¥ IIPeONeCTBYIUM YPOBEHb
TexXHMKM He OIMCHBAKT [IPOBOIAMMX IIOJMMEPOB, Ha OCHOBe COIIOoJMMepa
l-oxkTameneHa ¢ 2,5-0ypaHIMOHOM, KapOOKCUJIIbHHE TPYINH KOTOPOTO
HaxXoOsATCsa B BUIe COJey MeTaJlJIOB, KOTOPHEe II03BOJIAIT MCIIOJL30BATH
IIPOBOOAMME TMOJMMEPHEH 06e3 [NoTpeBHOCTM B CUCTeMax  COIpPSKeHHEBIX
KPaTHEX CBA3eM WIM (PTOPKAPOOHOBHX  KUCJIOTHHX  OYHKIMOHAJLHEIX
Tpynnax, MMepPexOmHBIX MeTaJljlax, CBA3aHHEIX JMTaHgaMu, MM
TOMOTIOJIMMEPHEIX KOMIIOHEHTAaX, CBA3HBaKIMUX MeTaJLJIH .

C y4yeToM B3TOTO IMPOBOIOAMME IIOJIMMEPH Ha OCHOBe COIIoJIMMepa 1-
oKTalelleHa C 2, 5-0dypaHOMOHOM, KapOOKCUIIBHEE  TPYIIIE KOTOPOTO
HaxXoOATCA B BMIEe COJIeM MeTaJlJIoOB, B COOTBEeTCTBUM C HaCTOAMMUM
nz3o0bpeTeHreM, CYMEeCTBeHHO OTXOOAT OT TPaIXIMOHHEIX KOHLEIUUN U
COeIMHEHMM, OIMCAHHHX B [IpedlecTByKIeM YyPOBHEe TexXHMKM, U IIpu
5TOM IIpenjlaraloTCcd YHMKAJIbBHEE I[IPOBOLAIME IIOJIMMEPHEE COeOVHEHUSI
CIIOCOOHEE K Ilepelaudue DJIEKTPOHOB.

CllemoBaTeJIbHO, MOXHO B IIOJIHOM Mepe IIOHAThL, UTO CYIeCTBYyeT
[IOCTOSHHASA TNOTPeOHOCTE B HOBEX U YJIYUNEHHHX IPOBOOAMMX II0JIMMEepax
¥ comoJimMepax 1l-okTameleHa C 2, 5-0ypaHOIMOHOM, KapBOOKCUJILHHE
TPYIIIE KOTOPOTO HAaXOOATCHA B BUIEe COJEeV MeTaJlJIOB, KOTOPHE MOTyYyT
OHTBb MCIIOJIB30OBAHE NOJIS IIepeladM BJeKTPOHOB. B CcBA3M C  3TUM,
HacTodllee n3obpeTeHne, 1o CymecTRBY, YIOBJIETBOPAET DTY
[IOTPeBHOCTE .

CymHOCTE MBoOpeTeHMUsT

HacTosmee wu300peTeHMe IIpenjaraeT COIOJMMEPH 1-oOKTaIelleHa C
2, 5-0ypaHOIMOHOM, KapOOKCUJIEHEE TPYIIH KOTOPOI'O HaxXOOATCS B BUIE
coJie MeTaJlJIOB, IIOJIyUeHHBEe K3 COolloJMMepa l-oKTaleleHa ¢ 2,5-
bypaHOMOHOM, KapOOKCUJIbBHEE TPYIINE KOTOPOI'O HaxXxoOAaTCd B BUIe
HaTpMEeBOM COJM, Kak OBJIO OIMCcaHO paHee (JlaypuHo IIx.II., TI@aTeHT

CIIA 7964688) wmiaM C I[IOMOWLIL HOPYIMX CIOCOOOB IIOJIyUdeHHuS, KaK 5TO
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OpUIO OH OUEeBUOHO CIelMalMCTy B IaHHOM 006JacTu TexXHMKM, KOTOpPHEe
o6JiamalT HOBHMM XapaKTepUCTHMKaMM  [OPOBOOANMX  IIOJIMMEPOB. CLi7i
XapakKTepUCTUKY BKJUawnT B cebd, HO He OTpaHUUMBAKLTCA WMHA,
npoeBoguMocTs oT 4 Cm/cMm mo 200 CMm/cMm miam 0ojiee, B 3aBUCUMOCTU OT
KOHIeHTpaluumn u IPUPOIOE CBA3aHHOTO MeTalia, IIPOBOIOMMOCTE
IpOINOpLUMOHaJIbHA KOJIMUeCTBY MeTajljla, CBA3aHHOTO C  I[IOJIMMEPOM,
CroCOBHOCTEL CBA3HBATL C IIOJMMEPOM MeTalJlJIll C BaJIeHTHOCTbI +1, +2,
+3, +4, wmm +5 B3ap4am, a TakXe CIOCOOHOCTL CBABHBATHL IOBa WK
BoJjlee Pal3JIMUHLHIX MeTajljla OTIOeJIbHBEMM LeHTpaMM, YUYacTBYOIVMMU B
CBASHBAHUM, B IIOJIMMEpPE.

OCHOBHEIE XapaKTEepPUCTUKU IIOJIMMEPOB

IOaHHEIe TIOJIMMEPH, KaK OIMCaHO B »OaHHOM IOKYMEHTe, COIOepXaT
MHOTOUMCJIEHHEIE KapOOKCUJIILHEIE TPVYIIINLE, HeNOCPeIOCTBEeHHO CBS3aHHHE
co CKeJIeTOM  I[OJIMMEepa, KOTOPHE obecreunBamnT XapaKTepUCTUKNU
TUOIPOOUIILHOTO CBASHBAHMA MeTalJlJla. HaHHBEe IIOJMMEPH TaKXe COoOepXar
HepaCcTBOPUMEI B BOIE annbaTUIeCcKUM TUOpodOOHEM TIOJIMMEPHEIN
ckKeJyleT. DOTH HOOJMMEePH of0ecHeuMBanT CIelUudrMUuHOe, CEeJIeKTHUBHOE U
BrICTpOEe  KOMILJIeKCcoOOpaszoBaHMe C MOHaMM  MeTaJlJIoB, TeM CaMbM
ofbpasyd NPOBOOAMNME IIOJIMMEPHBEE MaTepyallhl.

CpaBHeHMe 3HaUYeHUM OIPOBOIMMOCTHU

Huwxe B Tabjuile OaHBE 3HAUEHMA OPOBOIMMOCTM MOJIS Pa3JIMUHHX

IIPOBOOAIMX IIOJIMMEPOB :

[NonmMep [lpoBOOMMOCTE
(Cr/cm)
[MonmmaHnImH 10*
[Monmu-p-deHNIIeHBUHUIJIEH 1*
MommTnodeH 200%*
MosmmnuppoJ 600>*
Monmn-p—-deHUIeHCYJIEOUD 20%*

ConoqvMepH l-okTalelleHa C 2, 5—-0ypaHOMOHOM,
KapBOKCUJIbHEE TIPYIINE KOTOPOT'O HAaXOOATCH B 250

BUIe COJIM XeJjleza (IIT)

ConoJqmMepH l-okTalelleHa C 2, 5—-0ypaHOMOHOM,
KapBOOKCUJIIBHEE TPYIINE KOTOPOTI'O HaXOOATCH B 20

BMuOe coJu Memm (IT1)
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ConoJqmMepH l-okTalelleHa C 2, 5—-0ypaHOMOHOM,
KapOOKCUJIIBHEE TPYIINE KOTOPOI'O HaAXOOATCH B 5

BMUIOe CcOJM Hukejysg (I1)

ConosMMepH l-okTaneleHa C 2, 5-0ypaHOMOHOM,
KapBOOKCUJIbBHEE TPYIINE KOTOPOT'O HaAXOOATCH B 5

BuIe coJim kamvmsa (II)

ConoJguMepH l-okTazmelleHa C 2, 5-dypaHOMOHOM,
KapBOOKCUIIbHEE TPYIINE KOTOPOTI'O HaAXOOATCH B 20

BMIe COJM LMHKa (ITI)

* Kak coobmajiock B cTaTbe Kumar, D., Sharma, R.C., Eur.

Polym. J., 34(8):1053-1060 (1998)

[lokazaHMsa IOPOBOIMMOCTM  COIOJMMepPOB l-okTaneleHa C 2,5-
bypaHOMOHOM, KapOOKCUJIBHHE TPYIIINE KOTOPOTO HaxXoOATCHd B BUIE
coJie MeTaJlJIoB, OBUIM IIOJIYUEeHE C MCIOJb30BaHMeM CaMOM HM3KOMU
KOHIIEHTpaluuM pacTBopa COJM MeTaJlJla IJIA TIIOJYUYEeHUS [IPOBOIAMUX
[IOJIMMEPOB. Bo3pacTawmMe 3HAUYEHUS IIPOBOOMMOCTM OBJIM TIOJIYUEHH IIPU
VICIIOJIE 30BaHUA PacTBOPORB coJien MeTaJlJIOB C BO3pacTanlMu
KOHILEHTpauuaMM OJIA IIOJIyYeHMS [IPOBOIOANMX COIIOJIMMEPOB 1-OKTalelleHa
Cc 2,5-bdypaHOMOHOM, KapOOKCWUJIbHEE TPYIIE KOTOPOI'O HaxXOOATCHA B
BUIOE COJIEM MeTaJlJIOB.

[TonmMMepEl, ONMCaHHEEe B OaHHOM -IOOKYMEHTe, MMeEKT HEeCKOJIBKO
IOTEeHIMAaJIEHO  BOBMOXHHEX IIOJIE3HEIX IIpUMMeHeHMM. [JaHHBEe IIOJIMMEePH
MOTYT OHTHL  MCIIOJIB30BAHEL B KauecTBe IPOBOOAMEro  MaTepuala
SJIEKTPUUECKOM SHepIuM. TepMmuH "IPOoBOOAMMM MaTepualsl" o3HauaeT IIo
MeHbleM Mepe, OIHY CTPYKTYPY U3 TPYIINE CTPYKTYP, MCIOJbL3YEeMHX
OJId TlepelauM »JEeKTPORHEPIMM, KOTopad BKJIOUaeT B cebsa, HO He
OTpaHMUMBAaAChk WMWU, ILJIEHKM, IIPOBOJIOKM, 3JIEKTPOIH, HAHOIPOBOJIOKMH,
BOJIOKHa, HUTHU, KpacKMu, I[IeYaTHHE CXEMHE M IIeUaTHHEE [IPOIYKTEH.

OaHHEIM I[IOJMMep Takxe MoOXeT OBTb MCIOJL30BaH B KaudecTBe
"3JIeKTPOHHOTO  KOMIIOHeHTa", KOTOPHEM BKJIOUaeT B cebd, HO He
OTpPaHNUYMBaeTCH VIMU , KOHIEeHCAaTOPH, [eperJoyaTesn, n3neymnsd,
[IOJIYYEHHHE JIMTh EM rnon OaBJIEHVEM, TeMIIepaTypPHEE OaTUnKU,
COJIEHOWMIHI, GOTORJIEKTPUUECKHE AUYEeUKM, OUCILIEN, BIIEKTPUUECKNUE
KJIeu, SdYelKkM XpaHeHuSs DHepIuM, BRJwUadg 0OaTapewu, IIOJYyHNIPOBOIHUKN,

GMOCGHCOPBI n YCTpOﬁCTBa, KOTOPHE MCIIOJIE3YRTCA IOJIA MsMepeHNA
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BJIEKTPUUECKOTO  MMIIedaHca. IIpy  MCHOJIbL30BAaHUU B  YCTpOMCTBax
XpaHeHMsa DHepI'MM I[IO0 MeHblIey Mepe OIHa fuelKa YCTPOMCTBa XpPaHeHUMA
SHEPTUM MCIOJIb3YeT OIMCAHHHEM B OaHHOM IOKYMEHTe IIOoJMMep. SAderKku
YCTPOMICTBA XPaHEHMSA DHEepIMM CcoIepXaT IO MeHBIEeM Mepe OBRa
RJIEKTPONa, CBASAHHHX C 10 MEHbIeM Mepe OIHOM SUelKoM.

KpomMe TOrO, IMOCKOJIEKY PpaHee yxXe coofmaJlock O TOM, UYTO MOHH
IepexOonHEX  MeTaJlJIOB MOIYT MIPaThb  PoJb Oe3UHOULNPYIOMUX  OT
BakTepu M BUpPYCOB BemecTB (McDevitt, C.A., Ogunniyi, A.D.,
Valkov, E., Lawrence, M.C., Kobe, B., McEwan, A.G., Paton, J.C.,
A Molecular Mechanism for Bacterial Susceptibility to Zinc, PLoOS
Pathog. 7(11) 2011; Thurman, R.B., Gerba, C.P., Bitton, G., The
Molecular Mechanisms of Copper and Silver TIon Disinfection of
Bacteria and Viruses, Crit. Rev. in Environ. Control. 18(4) :295-
315 (1989); Molteni, C., Abicht, H.K., Solioz, M., Killing of
Bacteria by Copper Surfaces 1Involves Dissolved Copper, Appl.
Environ. Microbiol., 76(12): 4099-4101 (2010)), 9T YHUKAJLHHE
IIOJIMMEPH CO CBA3aHHHMM MeTaJlJlaMM MOTYT CJIYXMTE B KadecTBe
KOMIIOHEHTOB IIPOTUBOMUKPOOHEIX u IIPOTUBOBUPY CHEIX " 3aMMTHEX
MaTepraJIoB", KOTOpHE BKJW0UalT B cebs, HO He OTPAaHUUMBAKTCA UMM,
IIOBA3KH, XaJlaTH, nepyaTKy, IIOBHHM  MaTepual, XUPYPTIHUUECKOE
oOKJIaOEBaHME, OOEXOY, IIOCTeJIbHOe OeJjilbe U 3BallMTHHE SJIEMEHTH,
BKJIIOUASA JIMCTH, DKpPaHBE, CYMKM, MacKM, TOJIOBHHEHE YOOPH, BO3OYIHHE
OMIILTPE, KOMHATHEE IepelOpPOIKM, IIOJE WM IJIACTHUKM, IIOJIyUeHHHe
JUTbLEeM OO IaBJIEHUEM.

CBMHell yXe IOaBHO IIPpMU3HaAH Kak BECOKOROOEKTMBHEI MaTepuall IJs
obeclieueHMa B3allMTHOTO Oapbepa OT Pal3JIMUHEIX MCTOUHMKOB pPaIMaluu
(A Guide to the Use of Lead for Radiation Shielding, A
publication of the Lead 1Industries Association, Inc., 292
Madison Avenue, New York, NY). TaxkuMm oOpa3oM, D2TU VYHUKAJLHBE
IIOJIMMEPH CO CBSASBaHHBEIM CBMHIOM U IPYTVMMM CBS3aHHHMM MeTajlJlaMM
MOTYT CJIYXUTL B KaueCTBe KOMIIOHEHTOBR "paIMallMOHHHEX ©OapbepoB”,
KOTOpHE BKJIOUAT B cedd, HO He OI'paHMUMBATCA UMM, OILEXIY,
nepyaTKy, SKpPaHH, pas3neauTesn KOMHAaTHOTO IpOCTPaHCTBa,
OIpalupoOBKM, JIMCTH, IIOCTeJlbHOe OeJibe, xXaJlaTH, CyYMKM, MacKWU,
TOJIOBHEE yOOPH, BO3IOYIHLEE OUIILTPH, KOMHATHHE IIepPeTOpOnKM, IIOJIE U

IJIaCTMRKM, IIOJIYUEeHHEIE JIMTBEEM IIOIO IaBJIEHVEM.
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AHAJIOTMYHEM  00pas30oM, 2TU IIOJIMMEPE  MOTYT OHITH TaKxe
MCIIOJIbBOBAHH B KauecTBe "HpoTHMBoOOpacCTalmMx MaTepMraJioB", KOTOPHE
BRJIOUAT B ceBsg, HO He OI'PaHMUMBAKTCSA MWMM, I[IPOTHUBOILJIECHEBHE
aTeHTH, AHTUMUIIOLIO aTeHTH, AHTUBOIOPOCIIEBHE aTeHTH u
nporupooBpacrTawmue areHTH (Kheybari, S., Samadi, N., Hosseini,
S.V., Fazeli, A., Fazeli, M.R., Synthesis and Antimicrobial
Effects of Silver Nanoparticles Produced by Chemical Reduction
Method, Daru, 18(3): 168-172 (2010); Schiff, K., Diehl, D.,
Valkirs, A., Copper Emissions from Antifouling Paint on
Recreational Vehicles, Marine Pollution Bulletin, 48(3-4):371-
377 (2004)).

STM  HOJVMEPH MOT'YT OHTL MCIOJIB30OBAHE IIPU  M3TOTOBJIEHUU
"poToTrpadnueckmux MaTepuaJioB", KOTOPEE BKJOUaLT B cebdgd, HO He
OTPAHNUMBAKTCSA ¥MM, CBETOUYBCTBUTEJILHEX MATEePHAaJIE, CoIepXamye
MeTaJIJIEl XeJIATUMPOBAHHEE IIOJIMMEPOM, Takue Kak cepebpo, IIJIaTUHAE,
najgjaamu u  30JjioTro  (Arentz, D., Photography in Platinum and
Palladium, Platinum Metals Review, 49(4): 190-195 (2005); Sun,
Y., Xia, Y., Shape-Controlled Synthesis of Gold and Solver
Nanoparticles, Science, 298, 2176 (2002)).

STY TIOJMMEPH MOTYT OHTH TakKXKe MCIOJL30BAHE B M3TOTOBJIEHUM
"KOMIIO3MIUIMM OJId JedueHua", KOTOpPHE BKJIKUaeT B cebd, HO He
OTPaHUUYMBATC A VMM, IIPOTUBOPAKOBHE npenapaTH,
IPOTUBOBOCHAJMTEJIbHEE MpelapaTh, OPOTHBOMHPEKIMOHHEE IpelapaTH,
npoTupoOnadbeTnUuecKre dapMalleBTHUECKMEe COeOMHEHMS M KOCMeTUUYeCKUe
npenapaTe. OHM TakXe MOTYT OHTL MCIOJIbB30BAHH IIPKY M3TOTOBJIEHUU
IMIMEeBHX HOOABOK, IMATHOCTHMUECKMX ATeHTOB, a Takxe 3YOHHX ILJIOMO U
uMIlaiTaToB (Warra, A.A., Transition Metal Complexes and Their
Application in Drugs and Cosmetics - A Review, J. Chem. Pharm.
Res., 3(4): 951-958 (2011)).

ST TIOJIMMEPH MOT'YT OHTE TakKXe MCIOJb30BAHH IIPU M3TOTOBJIEHUM
XeJIaTUPOBAaHHEX yIonofOpeHun un HeopTaHNUYeCKUX IeCTULNVIOOB VI
"MaTepualioB yonobpenumn" u "MaTepualioB necTuumMmoB",
COOTBETCTBEHHO. MaTepuayinl YyHOBpPeHMM BRJ0UaAT B cebd XeJjeso,
MapraHell, LMHK, MeIb M HMKeJIb. XeJlJaTUpOoBaHBe yIoOpeHUS OBUIM
paspaboTaHH C  LeJIblo  I[IOBHMEeHMS  2SOOeKTUMBHOCTM  MCIIOJIL30BAHUSI

IIMTaTeJIbHEX MMKPOSJIEMEHTOB, TaKMX KaK XeJle30, MapraHel, IIVHK,
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Menb ¥ HUKeJb. Tak KakK 9DTU OUTaTeJIbHEEe MUKPORJIEMEHTH JIETKO
OKUCJIIeTCHA WJIN ocaxmanTcs B IIOURE, VCIIOJIb 30BaHMe
HexeJlaTUPOBAHHOTO MeTaJlJla He oueHb 20bexkTmBHO (Liu, G., Hanlon,
E., Li, Y. Understanding and Applying Chelated Fertilizers
Effectively Based on Soil pH., Document HS 1208, University of
Florida, Horticultural Sciences Department, Florida Cooperative
Extension Service, Institute of Food and Agricultural Sciences,
November 2012; Sekhon, B.S., Chelates for Micronutrient
Nutrition among Crops. Resonance, 8(7): 46-53 (2003)).

Menb, KaaoMumit, xKobaJybT, HUKEJIb, CBUHeII, IMHK, XeJjes0,
MapTraHell M JIpyT'Me MeTaJlJIH TakXe HABJIATCS KOMIIOHEHTaMM OOBUHHX
nectuuuooB (Gimeno-Garcia, E, Andreu, V., Boluda, R., Heavy
Metals Incidence in the Application of Inorganic Fertilizers and
Pesticides to Rice Farming Soils, Environmental Pollution,
92(1): 19-25 (1996)). MaTepualb INeCTHIUMIOB BKJKOUAKT B Cceba Melb,
KaoMuii, koBaJbT, HUMKEJIL, CBMHell, LMHK, XeJe30 M MapTaHell.

S5TU HOJMMEPH MOTYT OBTHL TakKXe MCIOJb30BAHE B KaudyecTBe
"KaTaJluTndeCKUX MaTepualJos". MHOT OUMCIIEe HHEIMM HCcCIJenopaTesIaM
coofmaJiock 00 MCHIOJIB30BaHUM KaTalu3aTopoB ILJIaTHMHAa-TIOJIMKUCIIOTAa,
najjlagui-IroJIMKUCIIOTa, POOIMEBOTO KaTajlMz3aTopa MeTaJl-IIoJIMMep U
IPYTUX KaTaJlM3aTOPOB IIepexXOOHHY MeTallJI-IIoJIMMep.

[Ipy MCHOJIE30BaHMM B INAHHOM IOKYMEHTe TepMMH "KaTalluTUUdeCKHUe
MaTepuaJiH" BRJOUaeT B ceba I[epexonHele MeTaJuie (Mayer, A.B.R.,
Mark, J.E., and Hausner, S.N. Collodial platinum-polyacid
nanocatalyst systems, Angew. Makromol. Chem., 259:45-53 (1998);
Mayer, A.B.R., Mark, J.E., and Hausner, S.N. Palladium
nanocatalysts protected by polyacids. J. Appl. Poly. Sci.,
70(6):1209-1219 (1998); Banavali, R., Deetz, M.J.,and Schultz,
A.K. Transition Metal Catalysts, 1in The Power of Functional
Resins in Organic Synthesis (eds. J. Tulla-Puche and F.
Albericio), Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim, Germany
(2009)) M He TIIepexXOnOHbBle MeTaJJiel. K He TIIepexXOOHEM MeTajljlaM
OTHOCATCS, HalpuMep, aJIloMMHUM ¥ CBMHell. K [OepexOoOHEM MeTajljlaM
OTHOCATCSH, HalpuMmep, CKaHOu¥M, TUTaH, BaHaIOul, XpoM, MapTaHell,
xeJjie30, kobaJbT, HUKEJb, MeIlb, LMHK, WTTPUM, ULUUMPKOHUM, HMOOUN,

MOJIMOOEeH, TexHeluuM, pYyTeHUM, poIuM, najliaiuyi, cepebpo, KaIMuii,
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rabHmu , TaHTaJ, BoOJbOpaMm, OCMMM, MPUAOMM, IIJJaTHUHa, 30JIOTO,
PTYThL, JIOTEeUUM WMIM PEeHUM.

C yuyeTOM VYKa3aHHHX BHIIE HeIOCTAaTKOB, IMIPUCYIMX W3BECTHHM
TUIIaM [IPOBOOAMMX  IIOJIMMEPOB, IPUCYTCTRBYKIMX Ha  CYIeCTBYIIEM
YPOBHE TexXHMKM, B HaCTOAmMEeM M300peTeHUM OpelJlaTalTCcsa YJIyUdlleHHHE
OpoBOOAMMe IIOJIMMEPH Ha OCHOERe COIOoJIMMepa 1-oOKTalelleHa C 2,5-
bypaHOMoOHOM, KapBOOKCUJIbLHEE TPYIIE KOTOPOI'O HaAXoOATCcda B BHUIE
coJien MeTaJlJIOB . TaxmuM obBpasoM, TJlaBHas 11eJib HacToAmero
n300peTeHrs BakKJouaeTcd B CO3IaHMM HOBOTO IIPOBOOAMEIO IIoJMMepa,
KOTOPHM ofjlalaeT OpeuMymeCTBaMM IpedlleCTBYMEeTr0 YPOBHS TEeXHUKU U
He MMeeT HeKOTOPHX MJIM BCexX eTl'o HeIOCTaTKOB.

IOJ19 DOOCTWXEeHMS STOoM lLeJM HacTodlmee M300peTeHMe OIpeljaraer
IPOBOOAMUN IIOJMMEpP, cCcoIepXamui aJdudpaTruuecKUy I[IOJMMEPHEM CKeJleT.
IOaHHEIM CKeJIeT TIpenOcTaBjsgeT cobol TuapodpodHyo, alndpaTUUdeCcKYD
CTPYKTYPY HACHIMEHHHX aTOMOB yIJlepoIa. B OaHHOM IoJMMepe eCcTh IOBe
MeTaJlJI-KapOoKcuJIaTHEEe TPYINE Ha I[IOBTOopdKmeecsd 3BeHO, KOTOpPHEe
HeloCpeOCTBEHHO CBSA3aHH CO CKeJIeTOM IIOJIMMepa.

TakuM oOpas30oM, B ITaHHOM HOOKyMeHTe OBJIM IJOCTAaTOUHO MUPOKO
omnmcaHel Haubojiee BaxHble OCOOEHHOCTM HacToAmero u3o0bpeTeHUd OJ4g
TOTO, UYTOOHE eTro Iocjiedyklee IIOOPOOHOEe OoNMCaHMe MOIJIO OBTH JIyulle
IIOHATO, ¥ IJA TOTO, UYUTOOH MOTI OHTH Jydlle OlleHeH BKJIal HaCTOAMEeIO
n30bpeTeHrsa B OaHHyK 00JlacTb TexXHMKM. CymecTBYOT, KOHEUYHO,
OOIIOJIHUTEJIbHEE OCOOeHHOCTM IaHHOTO u300peTeHMs, KOTOpHe OyIoyT
ONMCAaHB HUXe, M KOTOpHe o00palzyinT oO0bekT OpuilaraeMol (QopMYyJIH
n300peTeHud.

B cBaB3UM C 2TuUM, Iepel IOOPOOHEIM OOBLSACHEHMEeM IO MeHbIlel Mepe
OOHOTO us BapMaHTOB oCcymeCcTBJIeHUS HaCcTOAmEeTro n300peTeHUs,
cyjenyeT IIOHATL, UTO IJaHHOe M300peTeHMe He OoI'paHMuMBaeTCsd B CBOEM
OpUMeHeHUM »OeTajliMM KOHCTPYKIMM W PacloJIOXKeHMeM KOMIIOHEHTOB,
MBJIOXEHHEMM B IIOCJIedylleM OINMCAaHUM WIXM [IPOWUJIJIOCTPUMPOBAHHEIMKM Ha
yepTexax. OaHHOE n3obpeTeHne OOIIyCKaeT opyrue BapMaHTH
OCYMEeCTBJIEHUSA M MOXeT OHTL BHEeOPeHO M OCYNeCcTBJIEHO pPa3JIMUHEMA
criocobaMm. Kpome TOTO, cJjlegyeT IIOHATH, uTo  QOPMYyJIMPOBKM U
TEePMUHOJIOTHUSA, VCIIOJIb3YEeMEle B  OaHHOM OOKYMeHTe IJId LeJu U
ONIMCAaHUNM M He OOJIKHH PacCCMaTpMBATLCA KaK OTpaHMUMBAaKIME .

CreumajJgucTaM B »DaHHOM ofJjlacTM TexXHMKM OyIeT IIOHSATHO, UTO
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KOHIIeNlIMsa, Ha KOTOPOM OCHOBAHO IaHHOe OoIIMcaHMe, MOXeT OHBTbH JIeT'KO
MCIIOJIE30BaHa B KauyeCcTBE OCHOBH IJIA pas3paboTKM IPpYI'MX COCTaBOB WU
criocofoB IoJIA OCYIIEeCTBJIEHUA HECKOJIbKMX neJyen HaCcTOAmero
n300peTeHnd. ITosTOMY BaxHO, YTOOEL dopmMmyJia nzobpeTeHnda
paccMaTpMBalJylack Kak  BKJKUawmas B 2 ceBd TaKue - 5SKBUBAJIEHTHHE
COCTaBE, IIOCKOJIBKY OHM He OTKJIOHAKTCA OT CYHNHOCTM U ofObeMa
HacTOAmEeTro M300peTeHUs.

Hacrosmee n3obpeTeHMe openjaraer HOBEIE u YIIyUdleHHEE
INIPpOBOIOAMME IIOJIMMEPH Ha OCHOBE& COIoJIMMepa 1-okKTalelleHa C 2,5-
bypaHOMoOHOM, KapOOKCUJIBHEHE TPYIINE KOTOPOTIO HaxXoOATCH B BUIE
coJieM MeTaJlJIOB, a TakXe CIOoCOoOb IMIPMMEHEeHMS IMIPOBOOAMMUX IIOJIMMEPOB
Ha OCHOBEe ComoJIMMepa l-okTanmeleHa c 2, 5-bypaHIOIMOHOM,

KaPGOKCMHbHHe TPYIIIIEE KOTOPOI'O HaXOoIOATCA B BHUIe coJien MeTaJlJIOB,

KOTOPEE obJjiamamnT InpermMymeCTBaMM IIpOoBOOAIMX ITIOJIVMIMEPOB
IIpenmeCTByKImeI'o YPOBHA TeXHVMKM fes HeKOTOPEX MJIin BCeX
HelOoCTaTKOB.

[IpeMymeCTBEHHO, VJYUIEeHHBEEe OIPpOBOIANMEe IIOJMMEPH COJIM Ha
OCHOBE COIIOJIMMEpa l1-OoKTamelleHa C 2, 5-dypaHOMOHOM, KapOOKCUJILEHEE
TPYMIH KOTOPOTO HaAxXOOATCSA B BUIEe COJIEM MeTaJlJIOB, W CIOCOOH
IpUMeHeHUI MOTYT OHTE JIETKO U 50PeKTMBHO INPOMBBENEHH, I1OCTAaBJIEHH
Ha PHHOK U BOCIIPOM3EBEIEHH.

HacTodmee n3obpeTeHNne openjaraeT HOBHE n YIIyUdlleHHHEE
IpOoBOIOANME IIOJIMMEePH Ha OCHOBEe COIoJIMMepa 1-okKTalelleHa C 2,5-
bypaHOMoHOM, KapBOOKCUJIbLHEHE TPYIINIH KOTOPOI'O HaAXOoOATCa B BHUIE
coJleM MeTaJlJIOB, U CIIOCOOH MIpMMeHeHMSI, KOTOpHEe BOCIPUMMUMBE K
HM3KOM CTOMMOCTM IIPOM3BOICTBA, UYTO KacaeTcsd MaTepralloB M padoueln
CUJIE, M KOTOPHE, COOTBETCTBEHHO, BOCIPUMMUMBE K HM3KMM IlleHaM
Opomaxy mOJg I[oTpeduTesiel, UTO IejlaeT TaKKe HOBHe U YJYyUleHHbe
INIPOBOOAMME IIOJIMMEPH Ha OCHOBE COIoJIMMepa 1-oKTalelleHa C 2,5-
bypaHOMoHOM, KapOOKCUJILHHE TPYINH KOTOPOIO HaxXoOATCd B BUIE
coJle MeTaJlJIOB M CHOCOOH IIPpMMeHeHMSI DSKOHOMUUECKM IOCTYIIHBMM OJIS
IIOKyIIlaTeJiel.

HacTosgmee n3obpeTeHne Takxe nopenjaraeT HOBHE u
YCOBEPIMEHCTBOBAHHEE IIPOBOOAMME IIOJIMMEPH Ha OCHOBe coloJjuMepa 1-
OKTameleHa Cc 2,5-bdypaHiMoHOM, KapOOKCHUIIbHEE TPYIIIH KOTOPOTO

HaXoOoOATCA B B IOE coJien MeTaJlJIOB " CIIOCOOH I[IPVMMEHEHN A IJIA



18

MCIIOJIL30BAHMA B XpPaHeHUM U IIepelade SHepIUHU.

HacTosamee wm300peTeHMe TakXxe IIpenjaraeT HOBHE U YJIyUlleHHHE
IIPOBOLAINME IIOJIMMEPH Ha OCHOBE COIIOJIMMepa 1-oKTalelleHa C 2,5-
bypaHOMoHOM, KapBOOKCUJIbLHHE TPYIIH KOTOPOIO HaxXxoOATCd B BHUIE
CoJIey MeTaJlJIOB, M CHOCOOH MNIpMMeHEeHMSa OJa IIPMMeHeHMs B KauecTBe
aHTHuOaKTepuaJlbHEX, IPOTUBOTPUOKOBEHIX, IIPOTUBOIJIECHEBHX,
AHTUBUPYCHBEIX, AHTUMUIINBLIO, AHTHMBOIOOPOCJIEBHX M IPOTHMBOOOPACTAINX
aTeHTOB.

IOaHHEIe IIOJIMMEPHE BMecTe ¢ JIpyIuMM ofbeKTaMM HaCTOAmeIo
n300peTeHrsS HapaOy C Pas3jIMUHBEIMM @ OCOOEeHHOCTSAMM HOBUSBHE, KOTOPHE
XapakTepus3yonT »OaHHOe u300peTeHMe, YKal3aHH C T[IOOpOoOHOCTAMM B
bopMmyJie wmn300peTeHMd, IpujaraeMo¥ K M oOpasyoleld uYacTb ITaHHOTO
ommcaHmusga. [Jag Jyullero I[IOHMMAaHMA M300peTeHMsa, eI'o OYHKIMOHAJLHBEX
IpeMymecTB W ClHeludrudeckux OOLEeKTOB, OOCTUTaeMEX IIpu  eTo
MCIIOJIL30BaHUM, IOOJIKHa OBTL CcIejlaHa CCHJIKa Ha CONpOoBOXIalMye
UepTeXxy U OINMCAaTeJIbHHM MaTepualJl, B KOTOPHX IIPOUJLJINCTPUPOBAaHE
OpennouTUTeJIbHEE BapMaHTH OCYMEeCTBJIEHMA HaCTOAMeTo M300peTeHUud.

KpaTkoe ommcaHmMe uepTexen

IDaHHOe mM300peTeHMe OYyIOeT Jydlle IIOHATO UM OOBEeKTH OTJIMUHEE OT
YKasaHHEIX BHIIE CTAaHYT OUYEBUIHHMM IIPM PaCCMOTPEHUM CJenylmero
NOOpOoBHOTO MX ONMCaHMi. OTO OIMCaHMe CCHJIaeTCHd Ha IpuilaraeMble
UepTEeXM, B KOTOPEHIX:

dur. 1 mpencrTaBysgeT coOOM UepPTeX COoelIMHEeHMd, II0Ka3LIBalMUi
COOTBETCTRBYIYID CTPYKTYPY ¥ QOPMYJIy, B KOTOPOM M IIpencTaBJISgeT
cobom wmMoH MeTaJJla, R', R"m R''' KkaxOoweM, He3aBUCKMMO OPYI OT
oIpyTra, BHOpaHH M3 aJlIkuia, aJIkeHuJla M apuja; h OpenOcTaBjgeT cobon
eJjioe UmMcJo, Brywouasg 0, MeTMJIEHOBHX TPYIIN; ¥ n'mopencraBJjisgeT
coboM Lejioe UMCJIO 3BeHbLeB MOHOMepa.

dur. 2 TIpenOcTaBJgeT coboM UepTex IIYyTM CHMHTe3a aHaJIoTOB
comoJMMepa l-okTamelleHa ¢ 2, 5-0ypaHIMOHOM, KapOOKCUJILHHE IPYIIIH
KOTOPOTO HaxXoOATCHA B BMIe COJIeM MeTaJlJIoB, I'Ie M I[IpeacTaBJIgeT
cobom wMeTaJJI, R 1mpemncraBageT cobowm H, R', R"m R''' KaxOowmn
He3aBUCKMO OPYyI OT mOpyTa, BHOpaHE U3 aJIKWJ, aJIKeHWJI U apwuJl
CTPYKTYP; n IpencTaBJsgeT cobom  1eJyioe UmMCcJIo, BKJIIOUA I 0,
MEeTHJIEHOBEIX TpPyII; n' OpencTapjageT coboM I1Liejloe UMCJIO 3BEHLEB

MOHOMEPpa, a X M Yy o003HaAUAKT UMCIJIO MOHOB MeTaJlJIOB M MHOI'OATOMHEIX
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MOHOB COOTBETCTBEHHO.

HNompoBHOe omMcaHue

IDajlee CO CCBUIKOM Ha UYepTexu M B YaCTHOCTM Ha Our. 1 Oynmer
ONMCaH OIOVH MNPelloUTHTEeJILHEM BapMaHT OCYMEeCTBJIEHMS HOBHX U
YJIIYUllle HHEIX NPOBOLOAMNX [IOJIMMEPOB Ha OCHOBe CoIoJiMMepa 1-
OKTamelleHa C 2, 5-0ypaHOMoHOM, KapBOOKCUIIBLHEE TPYIIE KOTOPOTO
HaxomsaTCcsa B BUIe COJIeM MeTaJlJIOB, OCYIHEeCTRJISOMUN IPUMHLMUIIE U
KOHIeNUIMM HacTosmero u3obpeTeHud. IloJuMep, OIMCAHHHM B IaHHOM
OOKYMEHTe, CONEPXUT MHOXeCTBO PEAKILMOHHOCIIO COOHEIX TPYIII,
OpencTaBJgdomUx coboy kKapbokcuJaTh MJIM KapOOKCUJIbHBEE  TPYIIIH,
CBA3aHHEE C MOHaMM MeTaJlJIOB C OlpelesleHHOV BaJlIeHTHOCThI. TepMMH
"MOH MeTajlJla C OIpelelIeHHOM BaJIEHTHOCTBKR" OTHOCUTCH K UJIeHYy
TPYIIH MeTaJIJIOB C OolIpeleJleHHOM BaJIeHTHOCTLIO, BKJOUAKIEN MOHE
OOHOBAJIEHTHHIX  MeTalJlJIOB, VIOHHE OBYXBaJIEHTHEIX MeTaJlJIoB, MOHE
TpexXBaJIEHTHEX MEeTAaJIJIOB, MOHE UYeTHpPeXBAaJIeHTHHEX MeTaJlJIOB W MOHH
NATUBAJIEHTHEX MeTaJlJIOB.

PeaKUMOHHOCIIOCOOHEE TPYNINE HENOCPeOCTBEHHO IIPUCOEOMHEHH K
YIJIEPOOHOMY CKeJIeTy.

Ij1g crhneumajgmMcTa B OaHHOM o0O0JacTM TexXHMKM I[IOHATHO, UYTO WMOH
OOHOBAJIEHTHOTO MeTaJia criocoBeH CBAS3EBaATLCHA c onoHOM
PeakKLMOHOCIOCOOHOM TPYIIION, MOH IBYXBaJIEHTHOTO MeTaJlJla CHocofeH
CBA3HBaATLCHA c OBYyMHA PEaKLUMOHOCIICOOHBEMN Tpynnamm, MOH
TPeXBaJIEHTHOT'O MeTaJia criocobeH CBASHBATBLCSA c TpeMs
PEAKIMOHHOCIIOCOOHEIMM  T'PYIIlaMu, MOH UeTHPEeXBaJIEHTHOT'O MeTajlja
CriocoBeH CBASHBATLCA C UETHPBMSA PEeakKUMOHHOCIIOCOOHEIMM TIpyIllaMv, U
VOH NIATUBAJIEHTHOTO MeTaJljia criocobeH CBA3HBATLCSA c IATBO
PEAKIMOHHOCIIOCOOHEIMIY T'PYIIIIaMNA .

CienyetT [IOHMMATE, uTo oB03HaueHNE "VIOHEL MeTaJlIJIOB C
OIpeneJIeHHOMW BaJIEHTHOCTHLIR" TIIpM MCIOJB30BaHUM IOJsS 00O03HaAUeHUM
OOHOBAJIEHTHOT'O MOHa O3HadvaeT, UTO CVYIecTBYyeT CBA3b C IO MeHbIen
Mepe OIHOM pPeaKUMOHHOCHOCOOHOM Tpynnor. IlomgoBHEM Xe ofpasoM
o003HaUeHNe MOHH MeTaJIJIOB C OINpeleJIeHHOM  BaJIEHTHOCTBI IIPU
VCIIOJIL 30BaHUN OJIA O0B0O3HaAUEeHN I IOIBYXBAJIEHTHOTO MOHa  MeTaJuia
O3HavaeT, UyTO CYIeCTBYET CBA3b C IO MeHbIeM Mepe OBYMA
PEearKUMOHHOCIIOCOOHEMIA TpynaMm. TepMurH VIOHE MeTaJlJIOB C

onpeneneHHoﬁ BaJIEHTHOCTEIO Inpn MCIIOJIE SOBaHUM IOJIA 000O3HaUEeHUA
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TpexBaJIeHTHOT'O MOHa O3HadaeT, UTo CYMecTBYeT CBA3b C II0 MeHbIlen
Mepe TpeMsa pPeaKUMOHHOCIOCOOHBMM TI'pylIldaMu. TepMMH MOHH MeTaJlJIOB C
onpeneJieHHOV BaJIEHTHOCTBI IIPM MCIHOJL30BaHMM IJid OOO3HaAUeHUd
TeTpaBaJIeHTHOTO MOHa MeTaJlJla O3HadaeT, UTO CYIeCTBYeT CBSA3b C II0
MeHbIIey Mepe UYeTHPbMS PeakKUMOHHOCIIOCOOHHMM I'pyldrnamMu. TepMMH MOHH
MeTaJIJIOB C OIpelesIeHHOM BaJIEHTHOCTLI IIPM  MCIOJbL30BAHUM  IJIA
0003HauUeHMUd IIeHTAaBaJIeHTHOTO MOHa oO3HauvaeT, UTOo CYIecTByeT CBSA3b
C IO MeHblIelM Mepe MNATLI PEeaKUIMOHHOCIIOCOOHHIMM I'PYIIIIaMu.

HauaJIbHEM WM IIePBUUHHM KOMIIOHEHT MJISI CHUHTes3a II0JIyvanT C
IIOMOIbLI0 TIpollecCa, KOTOPHM oIMcaH B IaTeHTe CIA 7964688, BLIOaHHOM
Ix.II. JlaypuHO, o3aTrJaBJeHHOM Kak “Chelating compound, and method
of use of, poly(l-octadecyl-butanediocate) and the corresponding
acid, poly(l-octadecyl-butane dicic acid)”. IIpoBonmdmme IIOJMUMEPEH
Ha OCHOBe ComoJIMMepa l-okTamelieHa C 2, b-bypauomoHom,
KapOOoOKCUJILHEE TPYINE KOTOPOI'O HAaXOoIOATCd B BUIEe COJIeM MeTalJlJIoB,
MOTYT OBITH IMOJIYUEeHH M3 IIoJukapbokcmjaTa, KakK I[IoKa3aHo Ha dur. 2,
CllenyromuM 00pasoM:

10 r nogmkapbokcujaTa »HoOaBJART K pacTBOPY HUTpaTa MeTallla
opu KOMHAaTHOM TeMIlepaTtype. PeaKIMOHHYIO cMechb OCTaBJIST
pearMpoBaTk B TeueHMe 5 MMH, OQUIBTPYT Ha BakKyyMe U TBEPIHMU
IPOBOOAMMUM IIOJIMMEpP CymaT.

CymecTBYRT M IpyIMe CIOCOOH IMOJIYYeHMS I[IPOBOOAMMUX IIOJMMEPOB
Ha OCHOBE cornoJimMepa l-okTameleHa c 2, 5-bypanomuonom,
KapO®OKCUJILHEE TPYIIIH KOTOPOIO HAXOOATCA B BUIEe COJIeM MeTaJlJIOB.
OovH ™3 CrIoco®oB 3BakKJouaeTCcsa B MCIOJIbL30BAHUM COOTBETCTBYIIMETO
CJIOXHOTO TnoJsimsdupa. Illocaenyviommy TUIPOAM3 HoJdusdupa IIpuBedeT K
oBpasoBaHuL noJimkapbokrcuiaTa, KOTOPLM 3aTeM MOXeT OBITH
IIOOBEPTHYT B3aMMOIEMCTBUI C PacTBOPOM HUTpaTa MeTajljla. KpoMme
TOTO, OPpyTMe PacTBOPMMEE COJM MeTaJlJIOB MOTYT OBTHL MCIOJbL30BaHEH
IOJIS IOJIYUeHMsS IIPOBOOAMEIrO [oJuMepa M3 I[oJMKapdokcuiIaTa. OTH
CxXeMBl peakKuum OyOyT OUeBMIHH ClIeluuaJucTy B IJaHHOM ofJjlacTu
OpPTaHnYeCcKOTO CHUHTe3a W CUHTe3a IOJIMMEPOB, VIMEIOMVX
IperMymeCcTBO HaCTOAMeIro ONMCAaHUA.

CilenmyeT TakKxXe OTMETUTL, UTO IIOJMKapOoOKCcUIIaT ¥VMeeT I»OBa
Pa3JMUYHEIX THUIIA LeHTPOB, YYaCTBYIMUX B CBA3HBaHUM. Ha dur. 2 ecim

1’1:0, peaKHMOHHOCHOCOGHBIe TPYIIIIEL B TIOBTOPAKIMEMCA 3SBEHEe HaXOOATCHA
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Ha pacCTOSHMM IOBYX aTOMOB yIUlepola IpyI OT IOpyra, B TO BpeMa Kak
PeakKUIMOHHOCIIOCOOHEEe TPYTIIH MeXxmoy IIOBTOP AOMUMAC S 3BEHbL MM
HaxXOOATCHA Ha PaCCTOSHMM UeTHpexX aTOMOB YyIUlepoa OpYyI OT apyTra.
BriojlHe 0OuUeBMIOHO, YTO D2TM IOBa IlIeHTpa, YYacTBYKIMX B CBSA3HBAHUMU,
VMMET pa3JIMUHEEe TpexXMepHEEe T'eoMeTpuueckue ©¢QopMel. Kpome ToTO,
PEaKLIMOHHOCIIOCOOHEE TPYINHE IOOJDKHHE OHTL [IPUMCOEIMHEHH K CKeJIeETYy U
He IOJIKHE OHTbL IIPUCOEOMHEHB K COCeIOHMM aToMaM yIJlepona. Ilo3ToMy
BIIOJIHE BOBMOXHO, UYTO IOoJMMepHasa Lenb (), Oyoyum TuHubkom (muMu),
criocobHa (H) OKPYyXaTh MeTaJlJl, TeM CcaMbM IIOBHIIAS CBA3HBAaHUE C
MOHaMM MeTaJlJIOB.

Ha O®mr. 1 mnokKa3aHa COOTBeTCTBYyKIAs CTPYKTypa ¥ dopMyJia
IIPOBOOAMMX IIOJIMMEPOB Ha OCHOBE COIIOJIMMEpa l-oKTanelleHa C 2, 5-
bypaHOMoHOM, KapOOKCUJILHEHE TPYIIH KOTOPOIO HaxXoOATCcd B BUIE
coJieM MeTaJioB. O@mr. 1. mnOpencraBJageT coOoM IMIepBYD KOHOUIYpAaLMO
CoOeIMHEeHUS .

Ha Oour. 2. I1oKa3aH IOYyTh CHHTe3a I[IPOBOIAMNMUX IIOJMMEpPOB Ha
OCHOBEe COIIOJIMMEpa l1-OoKTamelleHa C 2, 5-dypaHOMOHOM, KapOOKCUJILEHEE
TPYIIIH KOTOPOTO HAXOOATCHA B BMIE COJIeM MeTallJIOB.

C ydyeToOM M3MEPeHHOV MIPOBOIMMOCTM I[IPOBOOAMMX IIOJMMEPOB Ha
OCHOBe COIIOJIMMepa l-oKTamelleHa C 2, 5-dypaHOUMOHOM, KapOOKCUJILHEE

TPYIIIIEL  KOTOPOIo HaXoOoAaATCA B BHUIOe coJen MeTaJlJIOB, TIOJIVIMEDHL,

ONMCaHHEE B IDaHHOM  HOOKYMeHTe, VIMeT MHOXECTBO [IOJIe 3HHIX
[IPUMEHEHWN . [ToJIMMEPH  MOTYT OHTE MCIIOJIB30OBAHEL B KAuecCTBe
IpoBOOAmMETO  MaTepuasna, KOTOPHI  BKJIOUAET B ceb4, HO  He

OoT'paHMuUMBaeTCAd VMM, IIJIEHKM, IIPOBOJIOKHM, OSJIEeKTPOIEl, HaHOIPOBOJIOKI,
BOJIOKHa, HNMWTM, KpacCKM, IIedaTHHe CXeMbl M IIeUaTHY IIPpOOYKINMI.

3TU ITOJIVIMEEI TaKxe MOTWYT OBITH VICIIOJIBE 30OBAaHEL B KadeCTBe
SJIEKTPMUECKNMX KOMIIOHEHTOB CpencCTB, KOTOpHﬁ BKJIOUaeT B cebd, HO
He OT'PaHNUYMBAaACE N1, SJIECKTPOIIMTMUECKHME KOHIOEHCaTOPH,
IeperJjinuyaTesiM, M3nejiMAd, IIOJIyYYeHHEEe JIMTbeM IIoO IOaBJIEHMEM, IOTaTUMKNM
TeMIIepPaTyPEHL, COJIEHONMIEI, @OTOSHGKTqueCKMe SJIEeMEeHTHI, IVCILJIen,
SJIEKTPHUUECKRNME KJjien, JUelku XPaHeHnA SHepI'nu, TIOJIYTIPOBOIOHMKM ,
GMOCGHCOPH M SJIEKTPUUYEeCKMe IOTaT4UMKM VIMII€eIOaHCa.

Kpome TOT'O, OTM IIOJIMMEPEl CO CBA3aHHEIMM MeTajJlJlaMM MOI'YT
CIIYXUMTE B KauecTBe KOMITOHEHTOB HpOTMBOMMKpO@HHX n

IIPOTHMBOBHMPYCHEX 3SallMTHEX MaTeprajloB, BKRJIDUAKIMX B ceb4g, HO He
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OTPAHNYMBAMIUXC S VMU, IIOBS3KHA, XaJlaTkl, nepyaTKu, OB HEIMA
MaTepralJ, XUPYpIMUeckKre O0OKJIamKM, OIexIOy, IIOCTeJIbHOe OeJibe U
3aMMTHEE DJIEMEeHTH, BRKJIOUAS JMCTH, SKPAaHB, CYMKM, MACKM, TOJIOBHHE
yBOPEH, BO3OYIIHEE bMIIL TP, KOMHAaTHEE neperopoaKu, IIOJIEL U
IJIACTUKY, IIOJIyUeHHHEe JIMThbeM 10O IaBJIeHUEM.

S5TM TIOJIMMEPH CO CBASAHHHMM MeTaJlJlaMyM MOTYT TakKXe CIYXUTL B
KaueCTBe MaTepMraJioB, 3alMIallMx OT palguallM, KOTOPHEe BKJIOUYAT B
cebdg, HO He OTPaHMUMBaAKRTCHA ¥MMU, OIeXOy, IIepuaTkM, SKPaHH,
pasmenTeIn KOMHATHOTO IpOCTPaHCTBa, OPanmMpoOBKH, IPOCTHHH,
IIOCTeJIbHEE NPMHAOJIEXHOCTM, XaJlaTh, CYMKM, MAaCKM, TOJIOBHHEe YOOPH,
BOBOYMHEE (OWUIIBTPH, KOMHATHHE IIePeTlOpOIKM, IIOJIE M  IIJIACTUKH,
IOJIYUEeHHEEe JIMThLEeM II0J OaBJIeHMEM.

AHAJIOTMYHEM O00pasoM, STU I[IOJMMEPH CO CBSA3aHHBEMMY MeTaJIJIaMHU
TakXxe MOT'yT OHTE MCIOJIBE30OBAHH B KauecTBe [IPOTUMBOOOpACTAKINX
MAaTepraJioB, KOTOPHE BKJOYAKT B cebsg, HO He OI'PaHMUMBATCS UMM,
IIPOTUBOIIJIECHEBEE  aIl'eHTH, AHTUMUIIObIO  aTeHTH, AHTUBOIOPOCJIEBLHE
ATEHTH M NIPOTMUBOOOpacCTAaKmMe aTeHTH.

3TU IIOJIMIMEPEI MOT'YT OBITH TaKxe VICIIOJIBE 3OBAHEL B KaduecCcTBe

HpOTMBOMH@GKHMOHHHX " @apMaHeBTquCKMX MaTepnajioB Inpn
M3TOTOBJIEHNN IIPOTMBOPAKOBHX, IIPOTHMEBOBOCIIAJIMTEJIbHEIX,
HpOTMBOMH@GKHMOHHHX u aHTUIMabeTHMUeCKMUX @apMaHeBTquCKMX

CoenMHEeHUN M KOCMEeTUUEeCKUX I[IpelapaToB.

ST TIOJIMMEPH MOTYT OBTL TaKXe MCIOJbL30BAaHE MOJIS IIOJYUYEeHNUS
boTorpadpmueckux MaTepUaJiOB, KOTOpHEe BKJOUaLT B Ccebg, HO He
OTPAHMUUMBATCSA ¥MM, CBETOUYBCTBUTEJIBHEE MaTepHalk, CcoIepXxalue
MeTaJIJIEl XeJIaTUPOBAHHEE II0JIMMEPOM.

STY TIOJIMMEPH MOTYT OHBTL TakKXe MCIOJBL30BAHE IIPM [IOJIYUYEHUH

"KOMIIO3MUMM 1OJIg JiedueHuda", KOTOPHE EBKIOUaALT B Cceb4d, HO He

OT'PaHMUMBaAKRTCA N1, IIPOTHMEBOPAKOBOE JIeUeHNne,
IIPOTHMRBOBOCIIAJIMTEJIEHOE JIeueHne, HpOTMBOMH@GKHMOHHoe JIeUeHNne,
H@SMH@MHMPV@MMG CcpenCcTBa, anTunruabeTUUueCcKue @apmaueBTquCKme

COenMHEeHMS U KOCMeTHUecCKMe NOpenapaTH (Warra, A.A., Transition

Metal Complexes and Their Application in Drugs and Cosmetics - A

Review, J. Chem. Pharm. Res., 3(4): 951-958 (2011)). OHM Takxe
MOTYT OBTB MCIOJIB30BaHH [IPM MBTOTOBJIEHUM I[IMIEBHX HO00aABOK,

OMAaTHOCTUUECKUX al'eHTOB, a TaKXe 3YOHHX IIJIOMO M MMIIJIaHTaTOB.
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KpoMe TOTO, 2TM IIOJMMEPH MOTYT OBTH TakXe MCIIOJIbL30BAHH IIPU
M3TOTOBJIEHUM MaTepMaJloB yIOOpeHUM U MNeCTULMUIOB.

MaTepmrasa yOooOpeHuUA MOXeT OHTE , Hallpumep, nMTaTeJIbHEIMA
MUKPOBRJIEMEHTaMM YOOOpeHMs, TaKyuMM Kak XKeJjes0, MapTaHell, LIMHK,
MeOb WMJIM HUKEJDb.

MaTepmraljioM TIecTulMOa MoXeT OHTL, HalpuMep, Melb, KaIMui,
KoBaJylbT, HMUKeJIb, CBMHEll, LMHK, XeJjle30 WM MaplaHell.

VI, HaKOHell, 5TU IOJIMMEPH TaKXe MOI'YT OBTL MCIIOJbL30BAHE B
KauecTBe "MaTepualsla KaTaJuszaTopa". MaTepmall KaTalM3aTopa MOXeT
OpencTaBJIATL CcoO0O0M, HaIpuMep, IIePeXOIHHM MeTaJlJl MM HellepexXOIHHM
MeTaJll.

HenepexoIHHMM MeTaJlJlaMM MOTYT OBITL, HaIpUMep, aJIIOMUHUM WK
cBuHell. [lepexXOoOHEMM MeTaJlJlaMM MOTYT OHTbL, HalpuMep, CKaHIuM,
TMTaH, BaHaIul, XpPoM, MapTlaHel, XeJje30, KkKobaJlbT, HUKeJlL, Melb,
LIMHK, WTTPUM, LIUPKOHUNM, HMOOUM, MoJIuOIOeH, TexHelul, pyTeHuM,
pomoui, najjaaiuy, cepebpo, KaIMui, TadHMM, TaHTaJ, BoJbopaMm,

OCMUM, UPUIONM, ILJaTWHa, 30JIOTO, PTYTh, JIIOTEUUN WM PeHUM.

dro KRacaeTc4d criocoba MCIIOJIE3OBaHMA u SKCIUIyaTalln
HacToAmeIro I/IBO@peTeHMFE, TO OHM O OJIKHEI OBITH OUEBMIHE nus
IIpmMBEeIeHHOT' O BEHIIE OIIMCaHMA . CoOTBEeTCTBEHHO, He IIPMBOIONTCHA

OOIIOJIHUTEJIbHOEe OOCYyXIeHMe crocofa IIpMMeHEeHMA UM BKCIJlyaTallWr.

UTO KacaeTcd IIPUBEeIeHHOT'O BHIIe OIMCaHMSg, TO IOOJDKHO OHBTH
[IOHATHO, uTo OIITHMAJIbL HEIE pa3MepHHE COOTHOIEHN S yacrTen
n300peTeHnd, oJjig BKJIOUEHU A Bapuralum pas3Mepos, MaTepmraJjios,
KOHTYpa, OG(OpME, OQYHKUMM U ClHocoBa OQYHKIMOHUMPOBAHMSA, MOHTaxa U
MCIIOJIL30BaHUA, CUMTAKRTCAa JIeT'KO IIOHATHEIMM U  OUEBMIOHEMM  IOJIS
crieuuajJucTa B OaHHOM obiacTu TEXHUKH, u BCe COOTHOIIEHU A
SKBUBAJIEHTHHE T[IOKAa3aHHEIM Ha UepTeXaxX UM ONMCAHHBEM B HaCTOLdlleM
ONIMCAaHUM OXBATHBAKTCA HACTOANMVM U300pPeTEeHUEM.

TakuM o00pas0oM, BHIIEIPUBEOIEeHHOE paccMaTpuUBaeTCsa TOJBKO Kak
WIJICTPpalumng NIPUHIUIIORB n300peTeHnd. Kpome TOTO, IIOCKOJIBKY
MHOT'OUMCJIEHHEIE MOIOUPUKALIUA " M3MEHEHN S OyoyT OUEBUIHE
clelumaJmMcTaM B JTaHHOM obJjacTu TEeXHUKH, TO He  XeJlaTeJIbHO
OTPaHUUMBAaTH ns3obpeTeHne [IOKa3aHHBEMMU " OIMC aHHBEMU TOUHBIMU
KOHCTPYKLUMEN ¥ DSKCIJIyaTaluuey, M, COOTBETCTBEHHO, BCe IMNOIXOIAmMeE
MOIOMPUKALMM U DKBUBAJEHTH MOI'YT OBTE OTHECEHH K IIolHalanilM B

O0BEeM HaCTOLAlero M300peTeHUAd.
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$OPMYJIA U3OBPE TEHHA

1. [poBOOAmMM IMIOJIMMEP, MMEKmNWM CJeIVIIYyHD CTPYKTYPY:

CoM OOM COM COM oM COM
Na U W Ul 10, 1,

RI Rll R’"

oflamanmuii  KMCJIOTHHEM  UMCJIO  OOJIblle 100, B KOTOpoM M
opeIcTaBJgeT CcoOOM MOH MeTajljla C OIpeleJIeHHOWM BaJIeHTHOCTHI,
KOTOPEM CBA3aH IO MeHBIIeM Mepe C OIHOM peaKIMOHHOCIIOCOOHOM
rpynmno#, R', R"m R''' BHOpaHH M3 alkuia, aJIKkeHuJa M apujia, n
IpeIcTaBJIgeT Cco0OM LeJlIoe UMCIO METMJIEHOBHX IpyNn, Brimwodas 0, u
n' npencraejsgeT coOOM lLieJioe UYMCJIO 3BeHbLEeB MOHOMepa.

2. IlporonmAmmM MaTepMall, COIepXallui IoJuMep IO II.l.

3. DJeKTpUUeCKUM KOMIIOHEHT, coIepXamluy HoJguMep o ImI.l.

4., Komrmoszmuums m0JisS JieueHMs, comepxalmas IIoJIMMep IIo II.l.

5. TIlpoTuBooOpacTammas KOMIO3MLMSA, cCcomdepxamas I[IoJMUMep IIO
m.1.

6. IpoTUBOMHOEKLUMOHHAS KOMIIO3MLUMA, coIepXxamas IIoJMUMep II0
m.1.

7. BamMTHHEI MaTepuall, colepXamuil nojJuMmep o m.l.

8. doTOoTpaduuecKU¥V MaTepHual, CcoIepXallMi MHOJMMep o m.l.
9. MaTepuan ynobOpeHHMsA, colepXamuil MoJuMep o mI.l.

10. MaTepuaJ necTUlMIa, CcoIepXalluy IOJMMep IIo II.1.

11. MaTepuall kKaTajJu3aTopa, CoIepXalui IoJMMep o mI.l.

I[Io DOBepeHHOCTHU
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