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JECTPYKIIA BATATOCTIHHHUX BYTJIEHHEBUX HAHOTPYBOK
IPU PAJIALIIAHAX MOIMKO/)KEHHSX EJJEKTPOHHAM OITPOMIHEHHAM

BuBueHO mMOBENIHKY pPEHTreHiBChKOi Au@pakiii Ta KOJMBHUX CIEKTPIB 13 3aCTOCYBaHHIM KOMOiHAIIHHOTO
poscitoBanHss cBitia (KPC) ©OaratoctinHux ByrienieBux HaHoTpyOok (BBHT) mnpu BucokoeHepreTmuHOMYy
enekTponHoMy ornpomineHHi (E. = 1,8 MeB) 3 Benukumu no3amu noriuaanss 10 10 MI'p. 3 pocToM 1034 MOTTIMHAHHS
1o 10,0 MI'p mixiapoBa KOpessilis B po3MillleHHI OKpeMUX Irpa)eHOBHX CITOK HAHOTPYOOK He TLNBbKH 30epiraerscs, a
HaBiTh MOKpamnyetbes. Jedektri cmyru D, D' i cmyra G 31 30UIBIICHHSM 103U MOTJIMHAHHS 3a3HAIOTh 3HAYHHX
MIEpEeTBOPEHb, IO CBIAYUTH TPO 3pOCTaHHS pagianiiiHux nomkomkeHns BBHT. J[lectpykuis HaHOTpYyOOK Iipn
€JIEKTPOHHOMY ONPOMiHEHHI CYHpPOBOUKYETHCS IiIBHIICHHSIM YIOPSIKYBaHHs B PO3TallyBaHHI OKPEMHX HaHOTPYOOK
32 paxyHOK MDKIIAPOBHX 3IIMBOK 32 Y9acTIO MDKBY310oBHX aroMmiB. CrymiHb mposBiB merpaganii BBHT i1 3mmBox
3aJIeXKHUTH BiJl BEIMIMHH JJO3U ITOTJIMHAHHS €IEKTPOHIB.

Kniouosi crosa: 6aratocTinHi ByTJelleBli HAHOTPYOKH, peHTIeHiBChKa Tu(pakiis, koMOiHamiifHe pO3CisTHHS CBITIIA,
€JIEKTPOHHE ONPOMiHEHHS, paiamiiHi MOMKOIKEHHS, JECTPYKILis.
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JECTPYKIUA MHOT'OCTEHHBIX YIJIEPOJAHBIX HAHOTPYBOK
TP PAANAIIMOHHBIX TOBPEXJEHUAX 3JIEKTPOHHBIM OBJIYYEHUEM

H3y4yeHo moBejieHHE PEHTICHOBCKOW JU(PaKIMU U KOJIeOaTelNbHBIX CIEKTPOB C IPUMEHEHHEM KOMOMHAIIMOHHOTO
paccesnus csera (KPC) MHOrOCTeHHBIX yriiepoaHslx HaHOTPYOok (MYHT) npH BEICOKORHEPTETHUECKOM IEKTPOHHOM
obnyuennu (E. = 1,8 MaB) ¢ 6onbimmu no3amu norsoienus 10 10 MI'p. C poctom 10361 norsomenus a0 10,0 MI'p
MEXXCIIOWHAs KOPPEJSLUS B pPa3MEIICHUH OT/IENbHBIX Ipa)eHOBBIX CETEH HAaHOTPYOOK HE TOJIBKO COXPAHSIETCs], HO IaXe
ynydmaercs. Jlepexrnsie monocsl D, D 'm nonoca G ¢ yBeiandeHUEM 1036l MTOTJIONICHUS UCTIBITHIBAIOT 3HAUYUTEIbHBIC
peoOpa3oBaHus, KOTOPBIE CBUIETEIBCTBYIOT O POCTE paaralMoHHbIX oBpexaeHnit MYHT. lectpykiust HaHOTPYOOK
MIPA  JIEKTPOHHOM OOJIydEeHHH CONPOBOKAACTCS IOBBIICHUEM YIOPSAOYEHHUS B PACIOJIONKEHUH OTICIBHBIX
HaHOTPYOOK 3a CUET MEKCIIOWHBIX CIIMBOK C yYacTHEM MEXY3eJIbHBIX aToMOB. CTENeHb NPOSBICHUH Jerpajaliun
MVHT u cuiMBOK 3aBUCUT OT BETMYHUHBI JO3bI TOTTIOUICHUS JIEKTPOHOB.

Kniouegvie cnosa: MHOTOCTEHHBIE YTJIEPOJIHBIE HAHOTPYOKH, PEHTTCHOBCKAs AM(PAKLIUs, KOMOMHAI[MOHHOE
paccesiHHe CBETa, 3JIEKTPOHHOE 00IydIeHHE, palHalliOHHbIE TOBPEXK/ICHNUS, JECTPYKINSI.
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MULTIWALLED CARBON NANOTUBE DESTRUCTION
IN THE RADIATION DAMAGES TO ELECTRON IRRADIATION

Behavior of the X-ray diffraction and vibrational Raman spectra of multiwalled carbon nanotubes (MWCNT) under
high-energy electron irradiation (Ec = 1.8 MeV) with large doses of absorption to 10 MGy were studied. With
increasing dose uptake to 10.0 MGy the interlayer correlation in the distribution of the individual graphene nanotubes
nets not only maintained, and even improved. Defective bands D, D' and G band with increasing dose absorption are
significant transformation, which show that radiation damages of MWCNT. The destruction of nanotubes under
electronic irradiation is accompanied by increased regulation in the arrangement of individual nanotubes by interlayer
cross-links involving interstitial atoms. The severity of degradation and cross-linking of MWCNT depends on the
absorption dose of electrons.



Keywords: multi-walled carbon nanotubes, X-ray diffraction, Raman scattering, electron irradiation, radiation
damages, destruction.
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