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PE®EPAT
JunnomHuas padora 38 c., 26 puc., 19 ncTouHUKOB.

YIJIEPOJHBIE HAHOTPYBKHU, HATYMKU BIIAXKHOCTH, BJIAT'OUYB-
CTBUTEJIBHOCTD CJIOEB YI'JIEPOAHBIX HAHOTPYBOK.

[lenb pabOTHI — UCCIEIOBATH AIEKTPUUYECKUE CBOMCTBA U BIAro4yBCTBUTEILHOCTD
CJIOEB YTJIEPOJHBIX HAHOTPYOOK, HAHECEHHBIX Ha MOJJIOKKH C PA3IMYHON TreoMeT-
puel KOHTaKTHOM CTPYKTYPBI, ONPEIETUTh UX YyBCTBUTEILHOCTh U BpEMs OTKIJIH-
Ka [PU U3MEHEHHUH BJIAYKHOCTH.

OOBeKT HNCCJICA0OBAHUS — MAaCCHUBbI OHHOCHOﬁHBIX YIIICPOOHBIX H&HOTpY6OK.

[IpenmeT uccinenoBaHus — BIEKTPONPOBOJAHOCTh M BIIArOYYBCTBUTEIBHOCTh Mac-
CUBOB OJIHOCJIOMHBIX YTJIEPOJIHBIX HAHOTPYOOK.

Meron nccienoBaHus — U3MEPEHHUE TEMIIEPATYPHBIX 3aBUCUMOCTEH CONPOTHUBIIE-
HUS CJIOEB YIJIEPOAHBIX HAHOTPYOOK, a TaKK€ 3aBHCHUMOCTEW CONPOTUBIIEHUS OT
OTHOCUTENBHOMN BIAXKHOCTH.

[TpoBeneHbl M3MEPEHUS TEMIIEPATYyPHBIX 3aBUCUMOCTEH COMPOTUBIICHUS Pa3IHY-
HBIX MAaCCHBOB OJHOCIJIOMHBIX YTJIEPOJHBIX HAHOTPYOOK Pa3IUYHOW T€OMETPHH:
OCKJICHHBIX Ha TOJJIOKKH C MOJOCKOBBIMA KOHTAKTHBIMH CTPYKTYpPaMU TOHKHX
CJIOEB HAaHOTPYOOK, MPEIBAPUTENHHO JUCTIEPTUPOBAHHBIX B BOJHOM PacCTBOPE XO-
JaTta HaTpUsl M TOJCTHIX CJIOEB YTIIEPOJTHBIX HAHOTPYOOK, MOJYYCHHBIX METOIOM
(GUIbTpaIy Yepe3 MOpUCThie MEMOPAHBI, a TAK)KE TOHKHUX CJIOEB YIJIEPOIHBIX Ha-
HOTPYOOK, OCKICHHBIX Ha MOJJIOKKU CO CIIUPATICBUTHBIMUA KOHTAKTHBIMU CTPYK-
TypaMH. YCTaHOBJIEHO, YTO TEMIIEPATypHbIE 3aBUCUMOCTH COIPOTHUBIICHHS IS
BCEX THUIIOB 00PA3IOB XapaKTEPU3YIOTCS TUIMUYHBIM JJIS MOJIYIPOBOTHUKOB OTPHU-
[ATEIbHBIM TeMITepaTypHbIM KodhdurrieHToM conpotuBienus (dR/dT<0).

[TpoBeneHbl U3MEPEHUS 3aBUCUMOCTEN CONPOTUBIIEHUS CJIOEB YIJIEPOIHBIX HAHOT-
pyOOK OT OTHOCUTENHHON BIKHOCTH. Y CTAHOBJICHO, YTO HAMOOJBIICH YYBCTBU-
TEIBbHOCTHIO K BiaxkHOCTH (1,023%) 1 HaMMEHBIIIUM BpeMEHEM OTKJIMKa (MOpsiaKa
5-10 ¢ npu U3MEHEHUN BIAXHOCTH Ha 25%) XapakTepU3yrOTCsS TOHKHE CJIOU OJIHO-
CJIIOMHBIX YIJIEPOJIHBIX HAHOTPYOOK, HAHECEHHBIX HAa MOJJIOKKH CO CIUPAJICBH/]I-
HBIMU KOHTAKTHBIMU CTPYKTYPaMH.



PO®EPAT
Hpimuiomuas npana 38 c., 26 mai., 19 kpsixin,.

BYTJISIPOIHBIS HAHATPYBKI, JIATUBIKI BUIBIOTHACLI,
DJIEKTPATIPABOIHACLIb, ATYYBAJIbHACLb JA BUIBIALLL

Mbra mpaiel — JgacieqBailb 3JIEKTPBIUHBISA ylaciiBacil 1 agdyBajbHAClb [1a
BUIbraii ciaéy BYIVISIPOJHBIX HaHATpyOak, HAHECEHBIX Ha MAJKIaIKl 3 po3Hai
reaMeTphisiii KaHTAKTHAN CTPYKTYPBI, BRI3HAYBIIh 1X a14yBaJIbHACIb 1 YaC BOATYKY
IIpbI 3MEHE BUIBIOTHACIII.

AO'eKT gaciemaBaHHs — MaCiBbI aJHACTIOMHBIX BYTJISIPOIHBIX HaHATPYOaK.

[Ipagmer pacnemaBaHHS — D3JICKTpampaBOAHACIh 1 agdyBaJIbHACIb Ja BIJIbraIll
MaciBay aJHACIOWHBIX BYTJISIPOAHBIX HAaHATPYOaK.

Mertaz nacnenaBaHHsS — BBIMSAPIHHE TAMIIEPATYPHBIX 3aJIEKHACIEH CynpaliyIeHHs
cnafy BYIJISIPOJAHBIX HaHATpyOak, a Takcama 3ajeXHacleW CcyrnpauiyJeHHs aj
aJHOCHal BUIbIOTHACIII.

[TpaBen3eHbl BBIMAPIHHI TIMIIEPATYPHBIX 3aJI€KHACUEH CyIpaliyJeHHs MaciBay
amHaciaaBhIX BYIIISIPOJHBIX HaHATpyOaK poO3HAMl TeaMeTphli: acaKaHbIX Ha
NaJKIaAKl 3 MaJaCKOBbIMI KaHTAKTHBIMI CTPYKTypaMi TOHKIX cia€y HaHaTpyOak,
narnspdHe ABICTICPripOBaHHBIX y BOJHBIM PAaCTBOPHI XajlaTy HATPBIS 1 TOYCTHIX
cna€y BYIJISIPOJHBIX HAHATPYyOak, aTpbIMAHBIX MeTazgam (iibTpanbli mpas
MOPBICTBISI MEMOpaHbl, a TakcamMa TOHKIX cJafy BYTIJSPOJHBIX HAHATPYOaK,
aca/pKaHbIX Ha MaAKIaAKI 3 croipanenagoOHbIMI KaHTAKTHBIMI CTPYKTypami.
YcranoyneHa, mMTO TAMIEPATYPHBIS 3aJIEKHACI CYMpaIiyiaeHHs I YCIX ThInay
y30pay  XapaKTapbI3ylolllla THIMOBBIM IS MayopaBaHIKOYy  aaIMOYHBIM
TAOMIEPATYPHBIM KaddinbieHTaMm cynpamiyiaeHus (dR / dT <0).

[TpaBen3eHbl BBIMSIPOHHI 3alieKHACIHEH CyMpaiiyiaeHHs ciaady BYTIISPOIHBIX
HaHATpyOak aa aJaHOCHaW BIIBIOTHACII. YCTAHOYJICHA, INTO HaWOOJbIIAN
aguyBasibHacio aAa BuibrotHacui (1,023%) 1 HaiiMeHIIBIM 4YacaM BOJTYKY
(mapanky 5-10 ¢ npsl 3MeHe BUIbroTHAcI Ha 25%) XapakTaphi3ylolilia TOHKIS clai
aJHAacNaéBbIX  BYIJISIPOJHBIX  HAHATpyOak, HAHECEHbIX Ha MaAKIaIKl 3
cripayenaoOHbIMI KAHTAKTHBIMI CTPYKTYpaMmi.



ABSTRACT
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CARBON NANOTRUBES, HUMIDITY SENSORS, CONDUCTIVITY,
HUMIDITY-SENSITIVITY.

Aim of work — to investigate the electrical properties and humidity - sensitivity of
carbon nanotubes layers deposited on the substrates with different contact structure
geometry, to determine their sensitivity and response time under humidity change.

Object of investigation — single-wall carbon nanotubes arrays.

Subject of investigation — electrical conductivity and humidity-sensitivity of sin-
gle-wall carbon nanotubes arrays.

Methods of investigation — measurements of the temperature dependences of the
resistance of carbon nanotubes layers as well as dependences of the resistance on
relative humidity.

The measurements of the temperature dependences of the resistance of single-
walled carbon nanotubes arrays with different geometry were carried out: depos-
ited on the substrates with strip-contact structure of thin layers of nanotubes previ-
ously dispersed in an aqueous solution of sodium cholate and thick layers of car-
bon nanotubes obtained by filtration through a porous membranes as well as thin
layers of carbon nanotubes deposited on the substrates with spiral-like contact
structures. It was found that the temperature dependences of the resistance for all
types of the samples are characterized by typical for semiconductors behavior with
the negative temperature coefficient of resistance (dR/dT<0).

The measurements of the dependences of the resistance of carbon nanotubes layers
on the relative humidity were carried out. It was established that the thin layers of
single-walled carbon nanotubes deposited on the substrates with a spiral-like con-
tact structures are characterized the greatest highest value of the sensitivity to hu-
midity (1.023%) and the lowest value of the response time (about 5-10 seconds by
the 25% humidity change).
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