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[IpumeneHue NpUpPOAHBIX COPOSHTOB B MpoOIlECCax JOKaIu3aluu U o0e3Bpe-
KUBAHUSI HETaTUBHBIX TEXHOTECHHBIX BO3JIEUCTBUN YacTo TpeOyeT crneuu(puuHbIX
MOJIXOJIOB B pa3pabOTKe TEXHOJIOTUM U TEXHUUECKUX CPeACTB 2(hPEeKTUBHOM 3aMe-
Hbl CUHTETHYECKHX aHajaoroB. Heo0XoIUMOCTh SKOHOMUU M PALIMOHAILHOTO HC-
MOJIb30BAHUS MPUPOJIHBIX PECYPCOB CTABUT 3a7auy MOBBIIICHUSI COPOLIMOHHON aK-
TUBHOCTH U Pa3pabOTKU MPOLIECCOB pEereHepaluu MPUPOJHBIX COPOCHTOB st
BO3MOKHOCTH MHOTOKPATHOTO MUCIIOJIb30BAHUS.

Haubonee mupoko pacnpoCTpaHEHHBIMH 3arpsSi3HUTENSIMU CTOYHBIX BOJ SIB-
JSAIOTCS. HEPTEMPOYKThI — HE UACHTU(DUIIMPOBaHHAS TPYIIIa YIIIEBOJAOPOAOB Hed-
TH, Ma3yTa, KEPOCHHA, Macen U ux cMeceil. HegrenpoaykTel MOTYT HaAXOAUTHCS B
pacTBOpax B 3MYJbIMPOBAHHOM WJIM PAacTBOPEHHOM BHjE, 00pa30BBIBATH HA TO-
BEPXHOCTHU TUIABAIOIIMI CIIOW W OOBIYHO SBISIIOTCS OCHOBHOM COCTaBIISAIONICH
MOAABJISIONIETO OOJBIIMHCTBA MPOU3BOJACTBEHHBIX M IMOBEPXHOCTHBIX CTOYHBIX
Box [1].

[Ipu BBICOKOM YpOBHE 3arps3HEHHUsI OUYKMCTKAa CTOYHBIX BOJI BKJIOUAET HEC-
KOJIBKO CTaJMil: MPEeBAPUTEIbHYI0 MEXaHUUECKYI0, (PU3UKO-XUMUYECKYIO OUHCT-
Ky C MOJIydeHUEM OCBETIEHHBIX BOJ. [lepBas cranus, BKiIO4aeT B ceOsl MeXaHHUue-
CKYI0 OYHMCTKY Ha pelieTKax U MecKOoJoBKaxX. Bropas ctaausi, B 3aBUCUMOCTH OT
TUIA CTOYHBIX BOJI MOXET BKJIIOYATh MPOIECCHl HEUTpaIu3aluu, OKUCICHUS WIH
BOCCTAHOBIICHHMS, JeTa3allui WK OTTOHKHU, KOTOpPHIE MPOBOMAST B OTCTOMHHUKAX,
OCBETJIMTENSAX C B3BELICHHBIM CI0EM Ocajika Wi Bo ¢ioTtaTopax. Ilpu xecTkux
TpeOOBAHUAX K OUUIIAEMOMN BOJI€ UCIIOJIb3YETCS TPEThs CTaaus A1004UCTKU. Cpenu
pa3IUYHbIX (PU3UKO-XUMUUYECKUX METOJIOB TIOOYMCTKHA CTOUYHBIX BOJ OT HedTemnpo-
nykToB (030HMPOBAaHWE, OKUCIICHUE, KOATyJIsus, copOius) Hanbonee 3pGeKTHB-
Ha COpOIMOHHAS O4HCTKA [2].

BBenenue yriaepoaHbIX COPOEHTOB B3aMEH TPAJUIMOHHO TMPUMEHSEMOrO
KBapIIEBOTO MECKA JJISI OYMCTKU MUTHEBOU U CTOYHOM BOABI B 3 — 4 pa3a MOBKIMIACT
cTeneHb ouncTku. OJIHAKO BO BCEX CTpaHax MpodlieMa COCTOUT B BhIOOpE Jelie-
BbIX U MEXaHUYECKU MPOUYHBIX COPOIIMOHHBIX MaTEpHUANIOB, OJM3KUX MO COpPOIIH-
OHHOM €MKOCTH K JIy4YIIHM MapKaMm aKTUBHbIX yried. Hampumep, yriepoaHsie
COpOEHTHI, TO3BOJIAIOT COPOUPOBATH HE TOJIBKO TSXKEIbIE METAJIJIbI, HO U SIBJSFOTCS
oTiMYHBIM copbenToM Hedrenpoaykros (HIT) [3, 4].

JKCNEePUMEHTAIbHASA YaCTh. J[J1 MOMydYeHUs BOJHBIX PACTBOPOB MOTOPHO-
ro macia B 0ojee HIMPOKOM, YeM OOBIYHO, UCCIEAYEeMOM AUana3oHe KOHIIEHTpa-
Ui OBLJIO MPUMEHEHO CMEIIMBAHME BOJbI C MPEABAPUTEIBLHO MPUTOTOBICHHOU
OEH3MHOBO-MAacJIsIHOM cMechio. KoHTponbHBIN 00pasel] Maciia npeacTaBiisy coOon
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CJIMB Pa3HbIX COPTOB MOTOPHBIX Macelsl. CooTHOIIeHHe OE€H3MHA U Maclia B CMECH
mepe]] paCTBOPEHHUEM B BOJIe cocTaBisiio 27,5 yacteit k 1 wactu. Takue pacTBOpHI
JIOCTaTOYHO TOYHO MOJICIUPYIOT CTOYHBIE BOJIbI, HANpPUMEp, aBTO3AMPABOYHBIX
CTaHIIUM.

CwmenmrBaHue MaclssHO-OCH3MHOBOW CMECH C BOJOM MPOBOJUIN B CHEIHUAb-
HOM peakTope Ja0opaTopHON COpOLMOHHON ycTaHOBKH. [lojlyuyeHHYI0 3MYIIBCUIO
OTCTaWBaJIM B TeueHHEe 24 YacoB, a 3aTeM IEePEBONIN B CTEKISTHHBIN OTCTOWHHK,
r7ie BU3yaJIbHO KOHTPOJIMPOBAIM KAYECTBO MOJYYEHHOTO PAcTBOpA, IMOCIE YEro
BBIJICP)KUBAJIH €I¢ B TeUeHHe 12 9acoB.

[locne »TOr0 pacTBOp MOCTYMANl HA TUHAMUYECKYIO COPOIMOHHYIO KOJIOHKY.
NuTepBasi KOHIEHTpALUNA B MOJYYEHHBIX Ha YCTAHOBKE MOJICIBHBIX pacTBOpPaX CO-
crasmsut ot 30 1o 90 mr/mm® (Tabi.1).

Taﬁnnua 1 — 3aBUCUMOCTH KOHICHTpalWuH KOMIIOHCHTOB OeH3MHA B BOAC OT BPECMCHH OKCTpaK-
oOUHr

KOHL[CHTpaL[I/IH B BOAC KOMIIOHCHTOB 6CH31/IHa, Ml"/,I[M3

Bpewmst koHTakTa 6€H-
. Amudarnueckue n
3MHA C BOJIOH, Jac. ApomaTriecKue CoeTMHCHHUSI

AUIUKINYECKUE COeTUHEHUS

0,5 3,42 11,3
1 3,61 10,1
3 5,32 16,3
6 12,52 54,0

Makcumanbtas kormnentpanus HII B Boge = 90 mr/am® gocruranack mpu co-
OTHOIIICHHH — Boja . OeH3uH . MoTopHOe Maciao — 5000 : 25 : 1. Jlus npoBeneHus
HKCIIEPUMEHTOB ¢ MEHbIIUMH KOHIeHTpamusiMu HIT MopenbHBIE pacTBOpPHI pas-
OaBJISLITA BOJOTIPOBOTHON BOJOM.

B Tabnuie 2 mpuBeneH COCTaB YacTH MOJIHMAPOMATHYECKUX YTICBOIOPOIOB
corimacHo MK-criekTpy peasbHBIX CTOYHBIX MOBEPXHOCTHBIX BOJ| TOPOJICKOW JIMB-
HEBOU KaHaJIU3aIlllH, KOTOPhIE OTOUPATH Ha OYMCTHBIX COOPYKEHUSX.

[IpencraBieHHbIE TaHHBIC CBUIECTEIBCTBYIOT O CIIOHOM COCTaBE M BBICOKOM
o0ImIeM coiepKaHUU apOMATHIECKUX YTIIEBOIOPOIOB B PEATbHBIX CTOKAX.

[Ipu BBIOOpPE crmoco0a OYUCTKA CTOYHOW BOABI OT TSDKEIBIX METAUIOB U
HEe(PTENPOIYKTOB PEIAIONIUM SIBIIIETCS HE TOJBKO d(PPEKTUBHOCTH OUUCTKH, HO U
CTOMMOCTbH COpPOMPYIOIIETO MaTepHara.

B »TOoM cityyae m3rotoBieHHEe COPOCHTOB M3 OTXOJ0B IIPOU3BOJCTB MTO3BOJIS-
€T PeIuTh Cpa3y JBE MPOOJIEMbI: OUNCTKA BOJBI U YTHUIIH3AIUS OTXOIOB.
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Ta6J'H/II_Ia 2 — Henonuelii coctas OPraHN4Y€CKUX KOMIIOHCHTOB PCAJIbHBIX CTOYHBIX BO/I

OMIIOHEHTHI | 3,4-0eH3- 1,2-6ens- XpH- tbhen-
MECPUIICH IMUPECH aHTpalcH
E,IL. HU3MEp. MMUPECH MMUPECH 3CH AHTPCH
MKT / KT 1,6 4.4 5,8 91 13,5 8,3 310,3

Hamu wucnbIThIBaIMCH COPOIIMOHHBIE CBOMCTBAa MPOJYKTA, MOTYYEHHOTO W3
HIeTyXU MOJACOJHeUHUKA. [[ns monyuyenust GutocopbeHTa U3 MIETyXH BhI3PEBIINX
CEMEUEK IMOJICOTHEUHUKA €€ U3MEeNIbUalid B MYKY, 3aT€M THAPOIN30BAIIA B PACTBO-
pe consHOM kucioThl B cooTHomeHnu 1 : 10 mo Becy B Teuenme 40 mHewt mpu
KOMHATHOW TeMIeparype, MOCJIE YEero MPOMBIBUIM JIUCTUUIMPOBAHHOW BOJOM.
MokHO TPOBOAUTH JOMOJHUTENBHYIO 00padOTKy copOeHTa mepes] CYIIKOW 3THIIO-
BBIM CIIUPTOM, B pe3yJIbTaTe 3TOro 00pa3yercs YEepHBIM MOpoIIoK Oe3 BKyca U 3a-
raxa, HEpaCTBOPUMBII B BOJI€, LIEI0YaX U KUCIOTaX.

[Tomy4eHHBINH TPOAYKT UMEET CICAYIONTNI cocTaB: yriepoa — 54,6 — 55,6 %;
Bojopona — 5,2 — 5,4 %; azor — 0,82 — 1,50 %; xkucnopox — 37,2 — 39,0 %; cepa — He
6oxee 0,3 %.

[lemyXy MOXHO TakK»K€ HCIOJIb30BaTh KaK HAMOJIHUTENb JJI 3arpsS3HEHHOU
MOYBBI, YTO CIIOCOOCTBYET UHTEHCUBHOMY OKHMCIICHHIO HE(DTEPOIYKTOB KUCIOPO-
JIOM BO3]lyXa.

VYrnepon copOeHTa MOKET NPOSABIATH CBOMCTBA AKTUBUPOBAHHOTO Yriid. AK-
TUBHPOBAHHAA LIETyXa MPEACTaBISAET COOOM UellydKH YepHOTO [BETa pa3MepaMu
1 — 5 MM, HEpacTBOpUMBIE B BOJIE, HE TOPIOYHE U HE B3PHIBOOMACHBIE.

OTx0/1 CeNbCKOX035IUCTBEHHOTO MPOU3BOJICTBA — MIEIYXY MOJICOTHEYHUKA MBI
TaKK€ UCIBITHIBAIN KOMIUIEKCHO C HaHOTpyOkaMu U (yJiepeHamMu, MOJy4eHHBI-
MU TIpU OUpoin3e Kokca. KoMmo3unMOHHBIM Martepuasn 4acToO MPUMEHSIOT st
coopa HeTH, HEPTENMPOAYKTOB U Maced. BBeaeHue B MPOIYKT, COAEp KAIIUN Ha-
HOTPYOKH U ¢yiiepeHsl 10 45 % oT Beca 1ielryxu, H03BOJSET MOTYyUYUTh COPOEHT C
rupoGOOHBIMU U OJIe()ITHHBIMU XapaKTepUCTUKaMH B Ta0I. 3.

Tabnuua 3 — CpaBHUTENbHAS XapaKTEPUCTUKA COPOIIMOHHON €MKOCTH OTXOJO0B, HCIIOJIb-
3yeMBbIX ISl H3TOTOBJICHHSI COPOCHTOB

Hassasie Marepuana CopOuuoHHas eMKOCTb, MI/T
cd*” cr Cr' Hg*? Pb*? Zn*
OIUJIKU - - 16,0 - - -
Ieayxa moJICOHEYHUKA 20,2 - - 66,6 - -

UccnenoBanuss npoBOAWINCH B JTUHAMUYECKHX M CTaTHUYECKHX YCIOBHUSX. B
JTUHAMHUYECKUX YCJIOBUSIX MOJCIBHBIM pacTBOP MPOTEKal uepe3 COpOSHT CO CKOPO-
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cthio 20 n/mMuH, 00mHit 00beM mponymeHHOoH xuakoctu coctaBmi 30 1. CopOru-
OHHAsI EMKOCTH JUII MOHOB KOOalbTa M IIMHKA cocTraBmia oT 37 mo 15,01 mr/r, to-
r/1a KaK MOHBI HUKENS MPAKTUUECKU HE YACPKUBAIOTCS COPOCHTOM.

B xoje skcriepuMenTa 1Mo U3y4eHuI0 CTaTUYEeCKON U TMHAMUYECKON eMKOCTH
ObLJIa BBISABJICHA TEHJEHIIUS K POCTY HE(PTEEMKOCTU MPHU COMOCTaBIECHUU pa3Mepa
rpaHysl cOpOEHTa U TOJIIMHBI HEPTIHON IIJICHKH.

[Ipn Ttommuue teHku 0,2 — 2,0 MM copOIust WIET JTydIle MPU BEIUYUHE
IpaHyJ B 3TOM K€ JUara30oHe WIH BBIIIE.

B pesynbrate coequHeHus HAHOTPYOOK, MOITYUYEHHBIX MPHU MHUPOIU3E, C Ha-
MOJIHUTENIEM U3 OTXOJIOB CEIBCKOT0 XO3MMCTBA YJAETCA MOJYYUTh COPOIMOHHBIN
MaTepuaj ¢ BBICOKAM ypoBHeM HedTeeMKocTH (5 — 16 mr/r). M3yueHue KkuHeTHde-
CKHX IMPOIECCOB MOKAa3bIBAET, YTO HAKOOJIbIIast CTENEHb MOTJIOMEHUS JOCTUTAETCs
3a 20 — 30 MUHYT, B JadbHEHIIIEM MPOIIECC MPOTEKAET ¢ HEOOIBIIION CKOPOCTHIO.

C nmoHMWKEeHHEM TeMIlepaTypbl COpOLIMOHHAsI CIIOCOOHOCTh YBEIMUYHUBACTCA 3a
CYET MOBBIIICHUS BA3KOCTU. B Tabnuie 4 npuBeneHa cpaBHUTENbHAs XapaKTepu-
CTUKAa COpPOEHTOB MO OTHOIICHHIO K HEPTEMPOAYKTaM, KOTOPbIE HCIOIb3YIOTCSA B
Ipyrux ctpaHax. B Tabnuiie 4 npencraBieHbl CpaBHUTEIbHbBIC TaHHBIE TIO COPOIHU-
OHHOM €MKOCTH, BOAOIOIIOIICHHIO, IJIABYUYE€CTH COPOEHTA, MOJyYeHHOTrO HaMH Ha
OCHOBE IIE€JyXU MOJICOJTHEYHHUKA U HAHOTPYOOK B CPAaBHEHUU C APYTUMH COPOIIM-
OHHBIMU MaTepHUaTaMH.

Tabnuna 4 — CpaBHUTeNbHAs TaOIKLAa COPOLIMOHHON €MKOCTH Ui Pa3jIMYHBbIX BUIOB COpO-
LMOHHBIX MaTepUaJIOB

Copbenr CopOuuonHas eMKOCTb, MI/T Boponornomenue,
[InaByuecTb
CcTaTH4ecKas ‘ JUHAMHUYeCKast o/t
aMepPUKaHCKIE COPOSHTHI
Ancopbent W 235/1203 |  -/408 2,52 naBaer
COpOEHTHI
[Mucuas Oymara 4,62/1,88 41711298 2,93 TJIaBaeT
[llenyxa moacOTHEYHHKA 6,06 /4,85 -1/- - TJIaBaeT
Cumech HaHOTPYOOK M TIETyXH 541/1,33 -1/- - MJIaBaeT

BbiBOABI.

CopOeHT, NOoJIydeHHBIN B pe3yjibTaTe COCAWHEHHS HAHOTPYOOK M IIETyXH
CEIbXO03KYIbTYP, MOXKET HCIOJIb30BAThCA KaK HOCUTEIb HEPTEAECTPYKTOPOB U
MPUMEHATHCA IS OYUCTKH HE TOJIBKO BOJ, HO U TIOYB.

CreneHb OYKUCTKU CTOYHBIX BOJ OT HE(DTEMPOIYKTOB C MOMOIIBIO COPOCHTOB
nocturaet 99 %.
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CyMmMapHasi ocTaTO4Hass KOHIIEHTpAIusl He)TEMPOIYKTOB IMOCIE OYUCTKU CO-
crasisieT 0,03 MF/I[MS.
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VY cTaTTi pO3TIsIHYTa MOXKIIMBICTD BUKOPHCTAHHS BYTJIELEBOBMICHUX MaTepiaiiB y SKOCTI KaTai-
3aTopiB Ta copbenTiB. Hanpuknaza, copOeHT, OTpuMaHui B pe3ysbTaTi 3’ €AHaHHS HAHOTPYOOK 1 JIyIIIHH-
HSl CUIBIO3KYJBTYP, MOXKE€ BHKOPUCTOBYBATHUCS SIK HOCIH HadTOOECTPYKTOpPIB 1 3acTOCOBYBAaTHCS ISt
OYMILIEHHA HE TUIBKU BOJ, a 1 TPyHTIB.
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Searching of sorbents for utilization oil pollution of water / L.V. KRICHKOVSKAYA, ALALI
MUSAN // Visnyk NTU “KhPI”. — 2014. — Ne 28 (1071). — (Series: Khimiya, khimichna tekhnolohiya ta
ecolohiya). — P. 92 — 97. — Bibliogr.: 4 names. — ISSN 2079-0821.

This paper presents an opportunity of using carbon-bearing materials as catalysts and sorbents. For
instance, sorbent, which was obtained consequently by connecting nanotubules and husks of agricultural
planting, can be used as a carrier of petroleum decomposers and can be employed not only for sewage
treatment , but also for grounds treatment.

Keywords: nanotubes, sorbents, catalysts.
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