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BnimB rerepoaTomiB a30Ty Ta KMCHIO Ha KATAJIITUIHY
AKTUBHICTH BYTJIE[IEBUX HAHOMOPYBATUX MaTepiaJiiB TUITIB
KAY it CKH y peaxriii po3kJjaJaHHs MEPOKCUIY OEH301Ty

Busnaueno xamasimuyHy axmMuHIiCMb 8Y2AEUESUT HAHONOPYSAMUT Mamepiarie munie KAY
U CKH, ixHIT OKUCHEHUT Ma G30MEMICHUT MOOUPIKOBAHUT HOPM, EHZUMY KATNAAA3G Y MO-
deavHitl peakyii po3kaadarhs nepokcudy 6eH30IAY 6 eMUAAUEMANT UWAATOM DO3PATYHKY KOH-
cmanm Mizaenica 36 danumu Kinemuku poskaadarna cyocmpamy. osedeno, uo kKamarimuy-
HG 30GMHICMY JOCAIONCYBAHUT 3PA3KI6 KOPEAOE 13 OCHOSHICTIO TTHBOT NOBEPTHI MA HAASHI-
cmio wemeepmunHo20 a3omy 6 cmpyxmypi. Beedenwna azomy 36iavwye, a KUCHIO 3MEHULYE
ITHIO KAMAATMUYHY GKMUBHICTD.

Karo408t ca08a: ByTJIENeBl HAHOMATEPIAIN, TeTePOATOME, A30TBMICHE BYT1/I/Is, KATAJTITHIHA
aKTUBHICTH, KOHCTaHTa Mixaemica, mepokcum 6GeH3011y, HEBOIHE CEPEIOBUIIIE.

Byrueniesi manonopysari marepiasu (BHM) 3narni karanisyBaru ducieHHI OKUCHO-BITHOBHI Ta
KHCJIOTHO-OCHOBHI MIPOTIECH, BILJIUBATU Ha (PEPMEHTATHUBHI IIPOIECH, B SKUX BUSIBJISIIOTH BJIACHY
ensumono/ibny akrushicThb [1]. ITokazano, mo BHM MmoxyTh KarasisyBaTu HpOIECH SK Y BO-
JTHOMY, TaK i B HEBOJIHOMY cepenoBuinax. OcraHHIM YacoM 3HAYHA yBara MPUIIJISETbCS JTOCITi-
JKEHHsIM €H3UMHOI aKTUBHOCTI B HeBOJIHOMY cepezioBuiii [2]. Oxnak eHsumMononibHi BiaacTuBocTi
BYTJIEIIEBUX HAHOMATEPiaJliB Y HEBOIHOMY CEPEJIOBUIII MPAKTUYIHO HE JOCJIiIXKYyBaJIUCS.
Snaraicte BHM 1o karasizy moB’si3y0Th i3 CTpyKTYpHUME (DaKTOpaMé — IMIUTOMOIO TTOBEPX-
HEIO, po3MipoM i 06’eMoM copbIiiiHuX mop, Ta XiMieo noBepxHi — mpucyTHicTIO retepoaromis (O,
S, N, P, B, H rouio) y Burjisii crpyKTyp BKJIIOUEHHsI, a00 TIOBEPXHEBUX I'PYIl. 30Kpema, Mo ubi-
KyBaHHS KICHEM CIPUIIHIOE OSABY MOJISPHIX KHUCHEBMICHUX IPYI HA TOBEPXHi (KapOOKCIIbHUX,
AHTIJIPUJIHUX, JIAKTOHHUX 1 (DeHOJIbHUX ), 30LIbIILY€ 1T KUCJIOTHICTL, IPUBOJUTH JI0 Tiapodimizarii
MaTepiaiy, HaJae fiomy ioHooOMiHHUX BiacTuBocTeil [3|. @yHKIioHAIZAIIsST A30TOM 3MIHIOE eJie-
krpodisnuni, ajgcopbuiitai Ta crpykTypHi Biaactusocti BHM [4], BiuuBae Ha ifforo karajmitudmny
AKTUBHICTh. A30TBMiCHE aKTHMBOBaHE BYTIJIJIsSI 3aCTOCOBYIOTH B TEXHOJIOTISIX 30epeyKeHHsI eHep-
rii [5], nasmBHEX enemenTax [6], akymyssitopax |7], consranux Garapesix [8] Ta karamisi [9-11].
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Mera poboTu — JIOCHTIIZKEHHsT KaTaIa3010/1i0H0T AaKTUBHOCTI psi/ly Pi3HUX 3a BMICTOM rere-
pOATOMIB BYTJIEIIEBUX HAHOIIOPYBATHX MaTepiasiB y HEBOJHOMY CEPEOBHINI B MOJEIbHIN peakInil
poskJaganHs nepokcuy 6ersoiny (I1B) Ta BecraHOBIEHHS! KOPEIAIIl Mi2K CTPYKTYPOIO ByTJIele-
BUX MaTpPHIlb, 3MIHOIO 1X XiMil ITOBEPXHI Ta KATaJITHIHOI aKTHUBHICTIO.

PesynbraTu jocimipKeHHsT MOXKYTh OYTH BUKOPUCTAHI JIJIsi CTBOPEHHSs OioKaTa i3aTopiB Ciipsi-
MOBaHOI il B MeauiuHi, 6i0TexHo10ril, 6GioceHCcoOpuIl Ha OCHOBI JOCTYIIHOI HEJOPOIrol CUPOBUHHU.

EkcnepumenTanpbHa 4dactuHa. [[jisi BUBYeHHS KATAJITUIHOTO PO3KJIAJAHHS HEPOKCHUILY
Genzolny Bukopucrano cunrerndne azorsmicHe (CKH) ra npuponne (KAY, i3 mkapanynu dbpy-
KTOBUX KIiCTOYOK) Byriuist, ix MogudikoBani dopmu (okucueni mirparnoio kucsiororo CKHo it
KAVo, azorsmicui KAY (N-KAVY) it CKH (N-CKH), mo orpumani npocodyBaHHsIM Ce4OBHHOIO
3 IOJAIBIINOI0 TepMivHoI0 06poOKo0), KAYo-NHs (oxucuene KAVYo i3 ximivuno immobismizoBamm
1,5-niaminonenTanoM) Ta Karasasdy (3 6uuadol meuinkwm, K 1.11.1.6, akrusricrs 329300 o. a.,
“Fluka”).

Hocizkeni 3pasku 6y oxapaKTepu30BaHi BUSHAYEHHSIM: IO TUTOMOI MOBEPXHI (Syyr) —
XpoMaTorpadivHuM MeTOIOM HU3bKOTEMITEpaTypHOI ascopOriii a3oTy; 00’eMy cOpOIfiHUX ITOP
(Vs) — eKCHKATOPHUM METO/I0M 3a GEH30JI0M, eJIEMEHTHOrO CKJIay — Merogamu [Ipersist ta Troma
(raba. 1). fkicay Ta KiabKicHy xapakrepusaliio (DYHKIIOHAILHUX TPYI Ha MOBEPXHI 3Pa3KiB
AKTUBOBAHOI'O BYTL/JIsl IIPOBOJMIIM 1X TUTPYBaHHsAM 3a BbomoMm (Tabi. 2).

Ximiunuit cTan aToMiB a30Ty Ha noBepxHi 3pa3kie BHM mocimkyBaium MeTogoM peHTTeHO-
dboroenekrponnoi cnekrpockomii (POEC) na npunani “VG ESCA”.

Ilist 3pificHeHHsT €KCIIePUMEHTY BUKOPHCTOBYBAJIM IOPOIIKOIOMIOHUN mepoKcu OeH3011y
(“Merck”, micturs 25% Bomm); erunanerar (“Merck”, ms pigunnoi xpomarorpadii, 99,8%).

Tabaruys 1. CTpyKTypHO-COPOITifiHI XapAKTEPUCTUKU Ta €JIEMEHTHUI CKJIAJ JOC/IIZKYBAaHUX COPOEHTIB

BHM Enemenrtnnii ckiazn, % 3a Macoio Vs, cM3/r Stur, M2/1"

C H | 0(Xe) | N(Xs) (X1) (X2)
KAY 99,40 0,20 0,06 0,30 0,50 920
KAYo 96,30 1,10 2,10 0,60 0,85 790
N-KAY 89,20 2,33 6,24 2,20 0,91 940
KAYo-NH, 78,60 1,98 16,8 3,30 0,56 650
CKH 91,20 0,96 6,50 1,30 0,75 1970
CKHo 85,80 0,90 11,20 2,00 0,80 2140
N-CKH 91,25 1,20 3,70 3,85 0,84 1650
R? — 0,01 0,13 0,34 0,01

Tabaruys 2. BmicT moBepxHEBUX TPYI 3pa3KiB AKTUBOBAHOIO BYT1JLIs, MEKB/T

I'pymn ‘
BHM Kapbo- . .| Cyma xuci. rpyn OCHOBHI

S JIAKTOHHI denosbHI (Xs) (X4)
KAY 0,04 0,06 0,02 0,12 0,00
KAYo 0,84 0,20 1,39 2,43 0,00
N-KAY 0,00 0,45 0,05 0,50 1,90
KAYo-NH: 0,00 0,00 1,27 1,27 0,22
CKH 0,08 0,02 0,02 0,12 0,12
CKHo 1,04 0,10 1,01 2,15 0,00
N-CKH 0,00 0,00 0,73 0,73 1,44
R’ — — — 0,14 0,93
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Posunnu nepokcu iy 6eH301L1y HeoOXiHuX KoHIeHTparii (Big 1 1o 10%) rorysanu 3 HaBax-
ku. Bumicr IIB y mpemapari, 3 HaBa)kKKM SIKOIO TOTYyBaJld PO3YMHH, IMOMEPEIHHO BCTAHOBJIEHO
HOIOMETPUMETPUIHUM THUTPYBAHHSIM.

BoJstiomomeTpuanamit MeTO/T BUKOPUCTOBYBAJIN JIJI BU3HAYEHHS ONTUMAJIBLHOT HABAXKKHM KaTa-
JlizaTopa, KaTaJiTHIHOI aKTUBHOCTI BYIVIEIIEBUX HAHOMAaTepiasiB Ta (pepMEHTY KaTaja3a B HEBO-
nHOMy cepernoBuit. Poskiraganas [IB npoBomguin B TepMocTaToBaHiil KOMIpI 3 IepeMinTyBaH-
usM. Temneparypy peakiiiinol cymimn BuzHadaau 3 Tounicrio +0,5 °C, Temueparypy HaBKOJIH-
MIHLOTO cepenoBuina — 3 Tounictio +1 °C, 06’eM rasis, MO BUIIAIOTHCA B PEAKIIil, — 3 TOYHI-
crio £0,01 mi1. BumiproBasu o6’em rasy, 1mo BuiisieTbest npotarom 120 xB ekcriepumenty. O6’em
PO3UHNHY IMEPOKCUIy OEH30LIy B KOXKHOMY J0CHiAi cranoBuB 10 .

Karamgitnuny en3uMonomiOny 3aTHICTD BYTJIEIIEBUX MaTepiaiB, IXHIX MoaudikoBaHuX GpopM
Ta KaTaJla3u BCTAHOBJIIOBAJIU 32 JIOIIOMOI'OI0 METOIUKN BUBYCHHS KIHETUIHUX 3aKOHOMipHOCTEI!
nepebiry depmentaTuBHIX peakxiliii 3a koncrantamu Mixaenica (Kyp). Busnauenns Ky [12] npo-
BOJIMJIN 32 TIOYATKOBOK MBUKICTIO (V) peakiiil pu pisHUX KOHIEHTPAIiSX cybeTpary. 3 MeToK
IIOJIEITIIEHHST CIPUHHATTS OTPUMAHUX JAHUX PO3PaxoByBasm KoHCTaHTy adinnocTi (K,agp) — Be-
JimauHy, obepHeHy 10 KoHcTanTu Mixaeica.

PesynbraTu Ta iXx 06roBopeHHs. 3 METOK BCTAHOBJIEHHST (PaKTOPIB, IO BILJIMBAIOTH Ha Ka-
TaJITUYHY aKTUBHICTH BYIJIEIIEBUX MaTepiaJsiB B 00paHiil peakiiil, HAMU CUHTE30BAHO PsiJI 3PA3KiB
BHM, gxi pi3HATbCS CTPYKTYPHO-COPOIIHHIME XapaKTePUCTUKAME, XIMI€IO TOBEPXHi, HASIBHICTIO
reTepoaToMis y cTpykTypi. O6’eM copOIiiiinnx mop Bapioerses B Mezkax 0,50-0,90 ca® /T, & mIoIma
nuToMol noBepxHi — 650-2140 M2 /1. PesynbraTu eJIeMEHTHOrO aHaJIi3y 3pa3KiB BTl BKa3y-
I0OThb Ha Te, IO Il YaC OKNCHEHHsI KLIBKICTb aTOMIB KUCHIO 30LIBIINYETHCS BABIUL M1 BYT1LIS
CKH Ta B 35 pasie gas Byriuis KAY. Ilpu 1mpoMy TakoK 3pocTae BMICT aTOMIB BOJIHIO, IO
cBiauTh 1po POPMyBaHHS KHUCHEBMICHUX (DYHKIIOHAILHUX TPyl Ha roBepxHi 3paskis CKH ta
KAY (aus. Ta6s. 1). TurpyBaHHs IOBEPXHEBUX IPYII JaJI0 3MOI'Yy BCTAHOBUTH, 110 yTBOPEHI TPy~
I MalOTh KACIOTHUI XapakTep. 3arajbHa KiJIbKICTh KUCJUX Ipyll npu okucHerHi Byriis CKH
36ibInyerhest y 18, a KAY — y 20 pasie. Ximiuna immobirizaris 1,5 giaMiHOIIEHTaHY Ha TOBEPX-
ui okucuHeHoro KAYo mpuBoanTh 10 3MEHIIEHHS 3araabHOl KLTHKOCTI KUCJUX TPYI MPAKTHIHO
BJIBiUi, TPUIOMY TUTPYBAHHSIM BUSIBJIEHO Jiniie (PEeHObHI I'PYIH HA MOBEPXHI BYT1JLIS.

Jly>xui moBepxHeBi rpynu BusHadaroThesa B 3pasdkax CKH, N-CKH, N-KAY ta KAYo-NH,
(muB. Tabu. 2) y kigbkocri Big 0,12 10 1,90 MekB/r, iIMOBIpHO, 3aB/IsIKM HAsSIBHOCTI ATOMIB a30Ty
y CTPYKTyPpi 1ux marepiaiis. BmicT aroMiB a30Ty 3a JaHUMU €JIEMEHTHOTO aHAJ i3y HAWNMEHIIHT
y Byri KAY — 0,30%. OkucHeHHsT HITPATHOIO KUCJIOTOO MOJIBOIOE HOTO KIIBKICTh ¥ CTPYKTYPI
BYTI/LIsI, BHACJIIOK IIPOIECIB HITpyBaHHsI ByTJjiereBol moBepxHi. Oyukiionamsaris Byriis KAY
J103BoJIsie BBecTH J10 2,20% asory. Asor micturhes y Byriui mapku CKH, ockinbku 1ieit marepias
OTPUMYIOTH 13 BinltmipuanaoBol cmoiu [13]. Ilpu ripoMy 3arasibHUi BMICT a30Ty B CHHTETHIHOMY
Byrisuti CKH rakoxxk 36inbnryersest nmpu okucuenni. byso cunrezosano Byrisuist N-CKH, B sikomy
BUSIBJIEHO HAHOLILINMI BMICT a30Ty B JIOCHKyBanux spaskax — 3,85%. Bapro Bijgnauuru,
mo y Byriuni N-CKH kinbkicTs OCHOBHUX I'pyl 3pocia y 12 pasiB y HMOpIiBHsSIHHI i3 BUXiITHUM
MatepiagoM. [Ipu ximiuniit immobimizarii 1,5-aiaminonenrany #a nosepxui KAYo-NHs 3’sasuimucst
OCHOBHI I'pYIIH, $IKi TIOB’SI3YIOTH 13 HAsIBHICTIO a30Ty B CTPYKTYPIi, ajie npu nopiBasaHHL i3 N-KAY
IX BMmicT y 8,6 pa3za MeHIIHil.

st KisibKicHOTO po3paxyHKy 3minu koureHTparii [IB mig qac KaraaiTuIHOTO PO3K/IaIaHHT
BOJIIOMOMETPUYHUM METOZOM HEOOXiZHO 6YJIO BCTAHOBUTH CTEXIOMETPilo peakilil. AHaJji3 Ipomy-
KTiB peaxilil po3KJIaJaHHs MePOKCUy OEH30IIy 3a HABAHOCTI BYTIJIEIIEBUX HaHOMATEPiasiB MeTO-
gom TIII MC mokazas, mo B ycix Bumajakax BumiasieTbea CO it COg, BUBLUIbHEHHSA MOJIEKYJIN
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Puc. 1. Karajgituuna aKkTHUBHICTD JIOCJIIPKYBAHUX MaTepiaJiB

KHCHIO He crocrepirajocs. s obuncienns pe3yabTaTiB MOCIIiKeHHSI KIHETUKNA PO3KJIATaHHST
[1B Bo/IFOMOMETPUYIHUM METOJOM OYyJIO IPUIHSATO, 10 B PE3YyJIbTaTI PeaKIiil PO3KJIAIAHHS OHIET
mostekysn [IB Bugiisitorbest i Mostekysu rasy [14].

ExcrniepumenTaibHo 0yJI0 BU3HAYEHO KATAJTITUYHY AKTUBHICTD JIOCTI/KYBaHNX 00’'€KTIB y pe-
akuii poskiaganas [IB (puc. 1). JTocropipricTs anpokcumanii Busaadenns (R?) xoncrant Mixa-
erica Ta adiHHOCTI B XOJIi IIPOBEJIEHOTO €KCIIEpUMEHTy He Menma 3a 0,85.

Bcranosiieno, Mo KaTamiTHIHA aKTHBHICTD jociimkennx Marepiais (Kug, (Mvoss/m)~h
Y) smenmyerncs B Takomy pagi: N-KAY (34,5) > N-CKH (18,2) > CKH (6,2) > CKHo
(4,0) > karamaza (3,7) > KAYo-NHy (3,4) > KAY (2,1) > KAVYo (0,9). AkruBHicTb a30TB-
Mmicamx BHM 6Ginbima 3a Taky emsmumy kartanasa. N-KAY naitbinbmn akTuBHMIL, 3HAYHY aKTHB-
wicte mposiByisic N-CKH, sikmit Brpuui aktuBaimuii 3a puxiganit CKH. Menrmow akTuBHICTIO
xapakrepusyerbcst CKHo. Hacrymai MmaTepiasm MeHIT akTHBHI, Hi>K eH3uM. [Ipu oMy marepi-
ar KAYo-NH, akrusnimmit 3a KAY it KAYo, sxuit Mae HaliMeHIy aKTUBHICTH. TaKuM YMHOM,
a30TBMiCHI MaTepia/ii MaiOTh BUIY KATAJITUYHY aKTUBHICTH. Ile MOKHA MOSCHUTH THUM, IO
a30T K eJIEKTPOHOJIOHOPHUN eJIeMEHT 3a0e311e1y€e OUIBIIY PYyXJ/IUBICTH €JIEKTPOHIB y ByTJIEEBIil
MaTpHIl i 3HUZKYE POOOTY BUXOJy €JeKTPOHA Ha MeXKi IOJijLy Byriuisd / pigka abo rasomosi-
6ua daza. OKuCHEHHS BYIVIEIEBUX MaTepiasiiB MPU3BOIUTDH JI0 3HUKEHHS IXHBOI KATAJITHIHOL
AKTUBHOCTI Yepe3 3MEHIIEeHHS €JICKTPOHOIOHOPHOI 3/IATHOCTI, Yepe3 IO ITePEHECEHHS eJIEKTPO-
uiB 10 mostekysu 11B BinOyBaeThea Baxkdae. Karasraza 3aiiMae mpoMizKHe MicIie MizK a30TBMICHIMUI
BHM ra marepianamu KAY it BHTo 3a akTuBHicTiO B peakil poskiananus [IB y meBogmomy
cepemoButi. [le cBimuuTh PO Te, MO BYTJIENEBI HAHOMATEPiaJM MOXKYTh BUKOHYBATU POJIb 0io-
KATaJi3aTOpiB Y HEBOJIHOMY CEDEJIOBHUII, & 3a IMEBHUX YMOB JIOCATATH OLIBINOI epEeKTUBHOCTI
IpoTieCy B MOPIBHAHHI 3 €H3WMAaMMU.

ABTOpHU JIAHOTO MOBITOMJ/IEHHS TOCTABUJIA IUTAHHS, BiJ| AKX YNHHUKIB 3AJIE2KATH KATAITHY-
Ha KaTasa30roi6na akTuBHiCTE gocimpkyBanux BHM y peakril poskiamanus 1B y meBogmomy
cepemosuri. [lomyk Kopemsii (R2) MiK KaTasiTHIHOIO aKTHBHICTIO (Kyag, Y) Ta CTPYyKTYpHH-
mu akropamu (X; it Xo) 103uTHBHOI BiIOBI] He JaB — R% = 0,34 i R% = 0,01 BimmosiHoO.
BaraapHnil BMiCT KuCaux mosepxuesux rpyn (X3) Ta Bmict kucHio (Xg) TakoXK He BIUIMBAa€ Ha
KaTaJITUYIHY aKTUBHICTH — R% =0,14 i Rg = 0,01 BiMOBITHO, TOMI K MiK HASBHICTIO OCHOBHUX
rpy1 (X4) Ta AKTUBHICTIO iCHYE KOPEJIAIis Ri = 0,93. ByJio 3pobJieHo npuIlyIenHs, 1Mo JIy>KHICTh
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Tabauys 3. Kopesisinis MizK XIMIi9HMM CTAHOM HITPOTreHY Ta KaTaJiTwdHOoio akTuBHicTIo BHM

Cran aromis HiTporeny (BigHocHumit BMicT, %) K
. . . . ad;
Marepian | Mpoio- . . nipuau- mipuauH NO;- B JeTBep- MM L
P HOBU [HPOJIbHIH HOBHIA N-okcnp, rpyna C=N TUHHAN

(X7) (Xs) (Xo) (X10) Xu) | (Xa2) (X13) (Y)
KAY 0,00 35,59 57,58 3,98 2,85 0,00 0,00 2,12
KAYo 0,00 6,44 89,27 2,83 1,46 0,00 0,00 0,89
N-KAY 0,00 1,12 67,38 0,00 4,09 14,18 13,23 34,48
KAYo-NH, 35,93 0,00 60,67 1,30 0,00 0,00 2,10 3,44
CKH 48,69 0,00 25,52 10,03 219 13,57 0,00 6,17
CKHo 0,00 29,41 45,12 0,35 3,07 21,37 0,00 4,00
N-CKH 0,00 0,00 64,45 2,39 0,23 32,39 0,54 18,18

R2 0,07 0,14 0,01 0,11 0,14 0,23 0,77 —

nmoBepxai BHM obymoBiieHa azoTBMicHUME IpymaMu. Ajte KaTaJiTHIHA aKTUBHICTH HE KOPEJTIOE
i3 3arasbauM BMicTOM azory (Xs) Rg = 0,13. Biporigno, kaTajgiTuvuHa aKTHUBHICTb a30TMiCHUX
BHM 3zajnexuTh He Bijl 3arajJbHOTO BMICTY a30Ty B CTPYKTYPi, & BiJl HOro XiMi9HOTO CTaHY.

Cran aToMmiB a30Ty Ta IXHIi BijgHOCHMH BMicT y gociimKysannx BHM 6ys10 BusHadeHno 3 aHna-
a3y N 1s POE cnekrpis (tabm. 3).

[Toxazamo, 1Mo KaTaJiTUYHa €H3UMOIO/I0HA AKTUBHICTL BYIJVIEIIEBUX HAaHOMATEPiaIiB Kope-
JIIOE 3 HaSBHICTIO YETBEPTUHHOIO a30TY, Yepe3 M0 301/IbIIYETHCH €JIeKTPOHOOHOPHA 3/IaTHICTH
ByrJeneBol Marpuili. Buina akruBHicTh Momudikopannx aszorsmicanx BHM N-KAY it N-CKH
y nopiBastHHI 3 CKH MoXKe mosicHIOBaTHCsI Pi3HEM BMIiCTOM deTBepTHHHOro asory. Ll mami mi-
TBEP/I2KYIOTHCA 3HANIEHOIO 3aJI€XKHICTIO aKTUBHOCTI BiJl HASBHOCTI OCHOBHUX I'PYIT Ha MOBEPXHI
BHM. Anagsioriuni BucHOoBKE Oyiio 3pobseHo B pobGori [11], aBropu sikol mokasaJu, 10 YeTBep-
TUHHUHI a30T 301/IbITye AaKTUBHICTD BYT/LJIsI B PEAKIIAX €HOKCUAIT CTUPEHY Ta OKUCHIOBAJIBLHOTO
JIeTiIpyBaHHS IPOIAHY 3aB/IAKH 301/IbIICHHIO €IeKTPOHOIOHOPHOCTI aTOMIB BYTJIEITIO.

TakuM 9MHOM, €KCITEPIMEHTATBLHO BU3HAYEHO KATAMITHIHY 3MaTHICTL ByTLLIsI Trms KAY i
CKH, ixnix mogudikoBanux ¢hopm (OKHCHEHUX, a30TBMICHHUX) Ta €H3UMY KaTajasa y MOJIeJIbHIi
peakiiii po3KJaIaHHs ePOKCHIY OEH301Iy B eTH/IAETaTi MIISXoM po3paxyHky Ky 3a ganumu
KiHeTUKN pPO3KJaganng cybcrpary. [lokazano, mo ByrJieneBi MaTepiajan BUABJISIOTH KAaTaJla30-
mo/Ii0HyY 37aTHICTh Yy HEBOIHOMY CEPEIOBUINI. BCTaHOBJIEHO, IO KATAJITUYHA 3AaTHICTH TOCITi-
Bresienns KucHIO 3MEHIIIYE, a a30Ty 30i/bIIye TXHIO KATAJITUYHY aKTUBHICTH. Bu3HavYeHO BILINB
XiMiYHOTO CTaHy aTOMiB a30Ty B CTPYKTYPi BYTi/IJIs Ha HOro KaTAJTITUYHY aKTUBHICTH. BeTanos-
JIEHO, IO KAaTaJJiTHYIHA €H3UMOIIOMi0Ha aKTHUBHICTD BYIJIEIIEBUX HAHOMATEPIaJiB KOPE/IOE 3 Ha-
sIBHICTIO deTBepTuHHOrO a3ory B ckiaagi BHM. Cunresosani N-BHM e nepcrnexrunnmu (sik
KaTasi3aTopn) Jiuls PO3KJIAJAHHS OPraHIYHUX NEePOKCHUJIIB Y HEBOJHOMY CEPEJIOBHII.
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Inemumym zimii nosepxwi im. 0. O. Hyiika Haoviiwno do pedaxuii 13.07.2015
HAH Yxpainu, Kuis

.M. Tanapauk, O. H. Bakanunckas, akagemuk HAH Vkpaunsr H. T. Kaprennb

Biiusinue rerepoaToMoOB a30Ta M KUCJIOPO/Ia HA KATAJTATUIECKY IO
AKTUBHOCTH YTJIEPO/IHBIX HAHOIIOPUCTHIX MaTepuajioB TUioB KAY
n CKH B peakiium pasijioxkeHus nepokcujia beHzomsia

WNucturyr xumun noBepxuoct uM. A. A. Uytiko HAH Ykpaunmsr, Kues

Onpedenena KamMasumuveckas CnocoOHOCMG Y2AepooHLL HAHONOPUCTIBIL MAMEPUALOE TUNOEG
KAY u CKH, ux oKucaAernosir U a30mcoleprcauyu moduduuuposannms gopm u depmenma xa-
Manasa 6 MoodesoHOl PEAKUUL PASAOHCEHUS NEPOKCUIL BEHBOUAG 6 IMUAGUEMAME NYMEM PacHe-
ma koncmarm Muzassuca 1o daGHHbIM KUHEMUKY PA3AOHCEHUA CYOCMPAMa. YCmaro8aAeHo, %Mo
KGMAAUMUYECKAA CNOCOOHOCTNG UCCACI0BAHHLT 00DA3U08 KOPPEAUPYEM € OCHOBHOCTBIO UL NO-
BEPTHOCTNY, U HAAUNUEM YEMBEPMUNHO20 a3oma 6 cmpykmype. Beedenue azoma yeeaunwusaem, a
KUCAOPOOa YMEHBWAEM, UL KAMAAUMUMECKYIO AKMUSHOCTD.

Karouesnte cao6a: yriepoaHble HAHOMATEPHUAJIbI, TeTEPOATOMBI, a30TCOIAEPIKAIINE YN, KATAJIN-
THUYEeCKas aKTUBHOCTH, KOHCTaHTa Muxassuca, mepoxkcus OeH30m/Ia, HEBOAHA Cepeia.

D. M. Galyarnyk, O. M. Bakalinska,
Academician of the NAS of Ukraine M. T. Kartel

Influence of nitrogen and oxygen heteroatoms on catalytic activity of
carbon nanoporous materials of KAU and SCN types in the model
reaction of benzoyl peroxide decomposition

0. O. Chuiko Institute of Surface Chemistry of the NAS of Ukraine, Kiev

The catalytic activity of carbon nanoporous materials of SCN and KAU type, their oxidized and
nitrogen-containing modified forms, enzyme catalase in the model reaction of benzoyl peroxide
decomposition in ethyl acetate solutions are determined by the calculation of the Michaelis constants
according to the kinetics of substrate decomposition. It is found that the catalytic activity of studi-
ed samples correlates with surface basicity and the presence of quaternary nitrogen groups in the
structure. The doping by nitrogen and oxygen heteroatoms increases and decreases, respectively,
their catalytic activity.

Keywords: carbon nanomaterials, heteroatom, nitrogen-containing carbon, catalytic activity, Mi-
chaelis constant, benzoyl peroxide, non-aqueous media.
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