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SYNTHESIS OF MULTIWALLED CARBON NANOTUBES
BY CVD AND THEIR FUNCTIONALIZATION

Annotation. Despite the unique characteristics of the carbon nanomaterial, one of the problems associated with
its use is the propensity to agglomerate and chemical inertness with respect to the matrices of various substances. In
this regard, the decision of these problems is the chemical functionalization of CNT's surface.

This article presents the results of the functionalization of multiwalled carbon nanotubes by treatment with
nitric acid solutions of HNOs, a mixture of nitric and sulfuric acid HNO;:H,SO, solution and inorganic acids
HNO;:H,S0, with sonication. To attach functional groups to CNTs their surface treatment was performed 5%, 10%,
17%, 30%, 50% aqueous solution of nitric acid. Further, in the second surface modification method carried out with
a mixture of MWNT concentrated acids HNO;: H,SO, in proportions of 1:1 and 1:3. In the third method of surface
functionalization of CNTs was performed by treating the samples with a mixture of concentrated acids HNO;:H,SO,
in proportions of 1:1 and 1:3, with sonication at room temperature. Qualitative assessment of the presence of
functional groups on the surface of the CNTs was investigated by IR spectroscopy. Functionalized 30% nitric acid
aqueous solution were added to the MWNT plaster solution at various concentrations of 0.05%, 0.13%. After the
prepared samples were examined operations performed on the strength characteristics of a hydraulic press.
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CHUHTE3 MHOI'OCTEHHBIX YIVIEPOAHBIX HAHOTPYBOK
METOJAOM CVD U UX ® YHKIHNOHAJIN3ALIUA

AnHotamus. HecMOTpS Ha BCIO VHHKAIBHOCTh XAPAKTCPHCTHK YIJCPOJHOTO HAHOMATEPHANA, ONHUMH U3
mpo0JIeM, CBA3AHHBIMH C €r0 MPHMCHEHHEM SIBJLIFOTCS] CKJIOHHOCTH K arJIOMEPHPOBAHHIO M XUMHYCCKAsI HHEPTHOCTD
MO OTHOIICHHIO K MATPULAM PA3IMYHBIX BEINECTB. B CBA3M C 3THM, PEIICHHEM YKA3aHHBIX 3a1a4 SBIACTCA
XHEMHYECKas (hy HKIMoHamu3auus nosepxHoctu YHT.

B maHHOMW CTaThe NMPEACTABJICHBI PE3YAbTAaTHl ()YHKIHOHATM3ALMH MHOTOCTCHHBIX YTJICPOIHBIX HAHOTPYOOK
00paboTkoit pacTBopaMu a30THOH kucioTsl HNO;, cMechro a30THOM U cepHO# kucinotsl HNO;3:H,SO, u pactopom
Heopranmueckux kuciaoT HNO;:H,SO, ¢ yabTpasBykoBoit 00padoTkoit. st mpucoeauHeHus K moBepxHocTH YHT
()YHKIMOHATHHBIX TPYII MPOBOIUIH UX 00paboTky 5 %, 10 %, 17 %, 30 %, 50 % BogHBIM PacTBOPOM a30THOM
KHCIIOTHL Jlamee BO BTOPOM METOe MPOBOAMIN Moau(ukanuro mosepxHOCTd MYHT CMEChI0 KOHIICHTPHPOBAHHBIX
xucior HNO;:H,SO, npu cootHomenmsax 1:1 u 1:3. B tpersem MeTone ¢yHrmmonamusanuro moepxHoctd YHT
MPOBOAMIH 00pPabOTKOH 00pa3HOB CMEChI0 KOHUCHTPHPOBAHHBIX KHCIOT HNO;:H,SO, npu cooTHomenuax 1:1 u
1:3, ¢ ynpTpa3ByKoBOH 00paboTKOI MpH KOMHATHOI TemmepaType. KaueCTBEHHY 0 OLCHKY HATHYHA (DY HKIHOHAITb-
HbIX Tpymn Ha mosepxHocTH YHT mccnemoBamm merogom HUK-cmekrpockommu. @yHknmonamm3upoBaHHbe 30%
BOJHBIM PAcTBOPOM a30THOH kuciaoThl MYHT Obumn 700ABICHBI B THUIICOBBIA PACTBOP B PA3HBIX KOHIECHTPALMAX
0,05 %, 0,13 %. ITocne mMpOBEACHHBIX OMEPALMi MPUTOTOBICHHBIC 00PA3Ibl OBLTH HCCIICI0BAHBI HA MPOYHOCTHBIC
XaPAKTEPUCTUKH HA TUAPABIITICCKOM IPECCE.
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