ITosHas ucciienoBaTeJLCKas lIyﬁ.JII/IKaIII/Iﬂ Temamuueckuii pazoen: VicciaenoBaHue HOBBIX TEXHOJIOTHI.
Ymeepoicoénnas nayunasa cneyuanvnocme BAK: 1.4.4. ®usnueckas xumus; 2.6.11. Texnonorus n nepepadoTka
CHHTETHYECKUX M IPUPOJIHBIX MOJMMEPOB U KOMIIO3UTOB

Jonornumenvuas nayunas cneyuanviocms BAK: 1.3.17. Xumuueckas (pu3HMKa, TOpeHUE U B3pHIB, (pr3nka
JKCTPEMATBHBIX COCTOSTHUH BernecTBa; 2.6.6. HaHOTeXHOIOTHN 1 HaHOMATEepHAITbI

Hoenmugpurxamop ccoinxu na oowvexm — ROIL: jbc-01/25-84-10-84

Lugposoii uoenmugpuxamop odowexma — DOIL: 10.37952/ROI-jbc-01/25-84-10-84

YAK 631.811.94; 631.811.98; 631.879.32. [loctynuna B pegakunto 9 centsops 2025 .

NaenTuduranusa npoayKTOB LeNU NpeBpaAlleHUu TBEPABIX
NMPOAYKTOB NMHUPOJIN3a ABTOMOOMJIbHBIX IIMH
B MOJIMMEP-IPOU3BOJAHbIN HAHOYTJIEPO

SIxynun'*" UBan Huxonaesuy, Kypsikosa’ TaTbsina AHATO/IbeBHA
' 000 «PH-KpacnoapckHUIIUHegmo». yi. 9 Mas, 650. 2. Kpacnosapck, 660098. Poccus.
Ten.: +7 (391) 200-88-30. E-mail: Yakunin2 l(@yandex.ru
2 Omoenenue xumuyeckotl mexnono2uu nepepabomxu wemu, 2asa u sxono2uu. Poccutickuti
eocyoapcmeennblil yHugepcumem Hegpmu u eaza umeru U.M. ['yoxuna. @uauan 6 2. Opendype.
yi. FOnwix Jlenunyes, 20. Openbypeckas obaacms, 460047. Poccus.
Ten.: +7 (3532) 62-94-21. E-mail: Kuryakova.t@gubkin.ru

*Bemyuuii Harpasiienue; Tloanep:KUBaoNHi IEPENUCKY
Knrouegvie cnosa: aBToOMOOWIBHBIC IIMHBI, TIEpepadb0TKa, MUPOIIN3, CTUMYJIATOPHI POCTA, TOKCUKAHTHI,
HAHOYIJIEPOL.

AHHOTANUA

B nocnenHue ronpl HaHOMaTepUalbl IPUBJIEKAOT OOJIbIIOE BHUMAHUE HCCIIENOBaTENEN B CBA3U C HAJIMYUEM
psia YHUKAIBHBIX CBOMCTB, OTKPBIBAIOLINX IIMPOKHE MEPCTIEKTUBHI MX UCIIOIb30BaHKsl. Cpean NPOYUX BRIACTSIOT
YIJIEPO/IHbIE HAHOYACTUIIBI, CIIOCOOHBIE CTHMYJIMPOBATh PA3BUTHE >KUBBIX OPraHU3MOB — YBEIMYMBATH POCT,
3eNEHYI0 Maccy M yposKail, yAep)KUBaTh NUTATENbHbIE BEIIECTBA U T.A. 3HAYMMOCTh JAHHOI'O HAIpaBJICHUS
PE3KO0 BO3pacTaeT 3a CUET IKOJIOTMIECKON M SKOHOMHUECKON COCTABIISIONIMX B TEX CIIydasix, KOTAa yIriepoJHble
HAHOYACTHILII IIOJIYYalOT U3 OTXOJI0B, HAIIPUMED, CAKU JTU3EIIbHBIX ABUrATENEN WIH YIIEPOIUCTHIX IIPOAYKTOB
NUPOJIN3a aBTOMOOMIIBHBIX HIMH, HENPUTOIHBIX ISl HCTIOJIB30BaHUS B TPAAULIMOHHBIX OTPACISIX MPOMBILIICH-
HOCTH. YUHTBIBasA, YTO MOAU(DULIUPOBAHHBIA TBEPABIN NPOLYKT MUPOIN3A IIUH CTUMYIHUPYET POCT PacTeHUH
U, BMECTE C T€M, B OONBUIMX KOHIEHTPALUIX MPOSABISECT NPU3HAKK 3KOTOKCHKAHTA, IPOBOIUICS TOIIOJIO-
THYECKUH, CIEKTPOMETPHUYECCKUN ¥ DIIEMEHTHBIH aHANW3 CBHIPbS W MPOAYKTOB MpeoOpa3oBaHHs TBEPAOTO
MpOIyKTa MUPOJIN3a WKHH. MeTogamu 3JaeKTpoHHOW Mukpockonuu, K- u aTOMHO-3MHCCHOHHOH CIIEKTpO-
CKOIIMH I10Ka3aHO, 4YTO KOHEYHBIN IMPOAYKT COCTOUT NPEUMYIICCTBEHHO M3 YIJTICPOAUCTHIX YaCTHUI PasMCpPoOM
ot 50 go 100 um. [TocnenoBarenbHas 00padboTka TBEpHOTO MpoayKTa muponusa mmH HoSO4 1 NaOH paspymaer
apOMAaTHYECKYI0 CTPYKTYpPY ChIpbs M (popMHUpYyeT KapOOHWIbHBIE IPYINIBI HA IOBEPXHOCTU HAHOPA3MEPHOTO
o0paslia, YTO MOXKET CIIYXKHTh 3aJI0TOM OHOJIOTMYECKOW aKTMBHOCTH. TOKCHYECKHE CBOICTBa MOJIMMEP-TIPOU3-
BOJIHOTO HAHOYTJIEPO1a MOTYT OBITH 00YCIIOBJIEHBI KaK BRBICOKMM OCTaTOYHBIM coziep kanreM aToMoB Zn (~8000
MI/KT), TaK ¥ HETIOCPEICTBCHHBIM BIIMSHHEM HAHOPa3MEPHOTO aKTUBUPOBAHHOTO YITIEPOIHOTO MPOIYKTA.
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Abstract

At the recent years, nanomaterials have attracted a lot of attention from researchers due to the presence of a
number of unique properties that open up broad prospects for their use. Among others, carbon nanoparticles are
distinguished that can stimulate the development of living organisms — increase growth, green mass and yield,
retain nutrients, etc. The importance of this area increases dramatically due to environmental and economic
components in cases where carbon nanoparticles are obtained from waste, for example, soot from diesel engines
or carbon products from pyrolysis of automobile tires, unsuitable for use in traditional industries. Taking into
account that the modified solid tire pyrolysis product stimulates plant growth and, at the same time, shows signs
of an ecotoxicant in high concentrations, topological, spectrometric and elemental analysis of raw materials and
products of transformation of the solid tire pyrolysis product was carried out. Electron microscopy, IR and
atomic emission spectroscopy have shown that the final product consists mainly of carbonaceous particles
ranging in size from 50 to 100 nm. Sequential treatment of the solid pyrolysis product of H,SO4 and NaOH tires
destroys the aromatic structure of the raw material and forms carbonyl groups on the surface of a nanoscale
sample, which can serve as a guarantee of biological activity. The toxic properties of the polymer-derived
nanocarbon may be due to both the high residual content of Zn atoms (~8000 mg/kg) and the direct effect of the
nanoscale activated carbon product.
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