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AnHOTanuA. AKmyaisHocms, YiIy4lleHHe HH3KOTEMIIEPATYPHBIX CBOHCTE JH3e/bHBIX TOILTHB JOCTHTAETCA C MOMOIIBI0
Pa3/IHYHEIX METO/I0B JenapadHHH3aIHH U H30MEPH3AIHH, TPHBOJANIHX NPAKTHYECKH K IT0JHOH [0Tepe H-a/IKAHOB H, CO-
OTBETCTBEHHO, K YXYAUWEHHI0 JETOHAIMOHHBIX CBOHCTB TOIHB. [IpescTaBnseT HHTepeCc YacTHYHAA JenapadHHH3anHA
J[H3e/BHBIX TOIUTHE, T03BOJIAIIIAA COXPAHATE DOJIBIIYI0 YACTh H-a/IKaHOB. 06sexmsl. [lH3e/bHOE TOILTHBO YTAKe/IeHHOTO
GPaKIHOHHOTO COCTABA, Y/IY4YLIeHHe HH3KOTEMIIEPATYPHBIX CBOHCTB KOTOPOTO NMPOBOJAUTCH C MOMOIILI €ro YacTHYHOH
JenapadHHH3AIHH METOLOM IIeHTPHYTHPORaHHA ¢ A00aB/IeHHEM K TOIJIMBY AMIMHHHEBOH myapel. Memoduka. [enapa-
GHMHH2ANMI0 HCXOOHOTO JH3eILHOr0 TOIIHBA NPOBOAMIN Ha pedpiixepaTopHoil neHTpudyre SL/8R Centrifuge, obecneun-
BamwIleii CKopocTh BpaleHus poropa fo 9500 06/Mun B uHTepBate TeMmnepaTyp oT 40 go mMutyc 10 °C. [[pyH HU3KUX TeMI e-
paTypax OTHOCHTEJLHO BEICOKOIUIABKHE KOMIIOHEHTHI apaQHHa BEIJEIAMNCE B BHE 0CaJKa B MPoOHpKax poTopa. Jddek-
THBHOCTE JlenapagMHU3aIHH HCKXO/IHOT0 JHU3eIbHOT0 TOIJIHBA OLEHHBA/IH 110 BRIXOAY JenapadHHHPOBAHHOTO JH3eJLHOTO0
TOIUIMBA M 110 [I0KA3aTeNAM ero KayecTsa — TEMIIEPAType NOMYTHEHHH, IOKA3aTe/0 IPe/IOMIeHHH, IPe/leTbHOH TeMIepa-
Type QHUIBTPYEMOCTH H TEMIIEPATypPe 3acThIBaHHA. MeTo/[0M ra3oKH/IKOCTHOH XpoMaTorpadHH onpefeNsand pacupeene-
HHe H-aJIKAaHOB B NPOJYKTAaX JenapadHHU3aIHH OTHOCHTENBHO HCXOJHOTO TOIHBA. [[eas, Llensro paboTe! ABIAETCA IO-
BeIMeHHe 3(Q(EKTHBHOCTH Hponecca AenapadHUHHU3ANHE JH3eJLHOT0 TOIUIHBA LIEHTPHOYTHPOBAaHHEM C J00aB/IeHHEM B
CBIpbEe ATIOMHHHEBOH MYAPEH! B KAYeCTBe YTHOKeNuTeNs napapuHa. Peayasmamst u esigodsl. OnpesiesieHbl ONTHMANBHEIE
napaMeTpsl AenapadHHHU3AIHH JH3e/BHOTO TOIIHBA, 00eClIeYHBAIONIHE OMYYeHHE JIETHET0 JH3eBEHOr0 TOILIHBA MAapKH
«C» cootBercTByromero EN 590. MakcuManbsHbIH BuIX0/ AenapadHHUPOBAHHOTO JH3EIBHOTO TOILUTHBA NPH ONTHMATBHBIX
napaMeTpax npoljecca gocturaeT 78,6 mac. %. JlemapadHHHpOBaHHOe JH3e/lbHOE TOIJHBO HMeeT TeMIepaTypy NOMyTHe-
Husg MuHyc 5 °C, ero npefensHas TeMnepatypa GuasTpyeMocT MuHyC 6 °C ¥ TeMrepartypa 3acTeiBaHua Munyc 15 °C.

KirogeBrle cioBa: JHU3e/bHEIE TOILIHEA, HU3KOTEMIEPATYPHEIE CBOHCTE], JenapaduHU3anud, IeHTPHYTHPOBAHHE, AN0-
MHHHEBad nyZpa
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Abstract. Relevance. The improvement of the low-temperature properties of diesel fuels is achieved using various methods
of dewaxing and isomerization, leading to almost complete loss of n-alkanes and, accordingly, to deterioration in the detona-
tion properties of fuels. Partial dewaxing of diesel fuels is of interest. It allows the preservation of most of the n-alkanes. Ob-
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jects. Diesel fuel of a weighted fractional composition, the improvement of low-temperature properties of which is carried
out by means of its partial dewaxing by centrifugation with the addition of aluminum powder to the fuel. Methods. Initial
diesel fuel dewaxing was carried out on a refrigerated centrifuge SL/8R Centrifuge, which provides a rotor rotation speed of
up to 9500 rpm in the temperature range from 40 to minus 10°C. At low temperatures, relatively high-melting paraffin com-
ponents were released as a precipitate in the rotor tubes. The efficiency of the initial diesel fuel dewaxing was evaluated by
the dewaxed diesel fuel yield and by its quality indicators - turbidity temperature, refractive index, filterability limit tempera-
ture and solidification temperature. The distribution of n-alkanes in the dewaxing products relative to the starting fuel was
determined by gas-liquid chromatography. Aim. To increase the efficiency of the diesel fuel dewaxing by centrifugation with
the addition of aluminum powder to the raw material as a paraffin weighting agent. Results and conclusions. The authors
have determined the optimal parameters of diesel dewaxing to ensure the production of summer diesel fuel of the "C" brand
corresponding to EN 590. The maximum yield of dewaxed diesel fuel at optimal process parameters reaches 78.6 wt %.
Dewaxed diesel fuel has a turbidity temperature of minus 5°C, its maximum filterability temperature is minus 6°C and the
solidification temperature is minus 15°C.
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BBegenue BaHHH mapaduHa I1-2 TpH ONTHMATBHBIX YCIOBHAX
VIIyunieHHe HH3KOTEMIIEPATYPHBIX CBOHCTB [H-  II03BOIILIO MOBEICHTE CONEPIKAHHE H-ATKAHOB Cpg 54 B
3€IBbHBIX TOIUIHB JOCTHTAeTICH 3a CUET JENPECCOPHO-  HHU3KOIUIABKHX (PAKIHAX OTHOCHTETBHO HCXOJHOTO
JHCIEPTHPYIOINHX ~ IIpHCamok [1-4], oOnerdeHns mapaduua ¢ 27.7 mo 43.6-47.6 Mac. % IpPH BEIXOJE
(paKIIHOHHOTO COCTaBa AM3EIBHBIX TOIUIHB [5]. Jema-  HH3KOIMABKHX (pakimit 45,5-66,0 mac. %. TeopeTH-
paHHH3AIHA JH3EIBHBIX TOIUIHB B H30HpATENbHBIX YeCKH IOBBIMICHHE PA3HHITEI IUIOTHOCTEH KHIKOH H
PACTBOPHTEIIX [6]. THAPOKATAIHTHUECKOH JemapadH-  TBepmoi (a3 B mporecce MEeHTPHPYTHPOBAHHA He(Te-
HH3AIHH H THIPOH30MepH3auH [7-10]. [ng yoydimme- mpoayKTOB BO3MOKHO TAKKE H 3a CUET YIDKEICHHS
HHA HH3KOTEMIICPATYPHBIX CBOHCTB IPEIaralIci mapaduHOB. M3BecTHO, 9TO HMapaQHHBI C aTIOMHHHE-
TAaKKe IPOIECCH YAaCTHYHOH JemnapadHHH3ANHH IH-  BO MyIpOil B ONpPEIETICHHOM COOTHOIMEHHH 00Pa3yioT
3€NBHBIX TOIUIHB B 3MEKTpHUECKHX MOMAX [11-13] B cradmmeHele cMecH [20. C. 80-82). ILTIOTHOCTE amo-
nporecc JenapaQHHA3AHE IH3ENbHBIX TOIUIHB C HC-  MHHHS TPHONH3UTEIBHO B TPH pasa OOMbIIE, UeM Y
[I0IIb30BaHHEM LEHTpH(YyrupoBaHud [14]. LleHTpH}Y- mapadHHOBEIX YITIEBOIOPOIOB, COAEPIKAIIHXCS B HC-
THPOBAHHE HACTOBKO 3(P()EKTHBHEIH IPOIECC, UTO €0 XOIHOM JH3EIBHOM TOIIIHBE.
MOKHO HCITIONIB30BaTh HE TONBKO JUIA JHCIIEPCHBIX CH- IJenvio paboOTHI SBIACTCS TOBBINICHHE 3(PHEKTHB-
CTeM, HO H JUIA pa3ZiellcHHd B3aHMHO PacTBOPDHMEIX HOCTH Tporiecca JenapadHHH3AIHA TH3ETHHOTO TOII-
cmecell xuakocTed [15. 16]. Panee neHTpHQYrHpOBa-  THBA NMEHTPH(PYTHPOBAHHEM C JOGABICHHEM B CHIPhE
HHE HCIOJB30BANOCH MIA YIYUIIECHHI HH3KOTEMIIEDA-  aTIOMHHHEBOH MyZPHl B Ka4eCTBE YTSUKETHTENA Iapa-
TYPHBIX CBOHCTB MHHepaIbHbIX Maceln [17. C. 199-205].  ¢una.
PacTBOpHTENEM B 3TOM IPOIECCE ABIAETCA CMECH JH-
xmopa3TaHa (78 Mac. %) u GeH307a, o0ecleUunBaOmai  MeTo uKa SKCIIepHMeHTa
pa3IeleHHe KHUIKOH (Maclo H GonbmIasd 4acTh PacTBO- B kadecTBe CBIphA ANA LEHTPH()YTHPOBAHHA HC-
PHTENT) U TBEpIOi (MapaUH H OCTATKH PAaCTBOPHTE-  IOIb30BAIH JH3EIbHOE TOIUIHBO YISDKEIEHHOIO (pak-
71) (a3 3a CUET CYMIECTBEHHOH Pa3HHIBI HX IUIOTHO-  ITHOHHOTO COCTaBa. [IMOTHOCTH HCXOMHOTO TH3EIEHOTO
ctefl. IleHTpH(YTHPOBAHHE HCIIONB3YeTCA Takke H A TommkBa mpH 20 °C 858 kr/m3. ero BS3KOCTH IIpH
(paxmmornpoBarms mapaduroB [18, 19]. dddekTHB- 20 °C 9.6 MM’/C; TIOKA3aTEh IPETOMIECHHS IpH 50 °C
HOCTh IIpollecca AenapadHHH3alHH HeTENPOAYKTOB  1.4732; Temmeparypa moMyTHeHHT 9 °C; mpenembHas
U (ppaKIHOHMPOBAHMS MApaUHOB C HCIONB30BAHHEM — TeMieparypa (QmIsTpyeMocTH 9 °C H TeMIeparypa
HEeHTPH()YTHPOBAHHA OIPEACIAETCS CKOPOCTBIO Bpa-  3acThiBaHHA 8 °C. 10 % JH3EIBHOTO TOILTHBA BHIKHIIA-
meHHd poropa UeHTpHYrH [16, 19] u pasHEIeH et mpm 303.0 °C; 50 % — mpu 394.2 °C; 90 % — npH
IUTOTHOCTEH XHIKOH 1 TBepIoi da3 [17. 19]. B paGote 3725 °C 1 96 % — mpu 392 °C. CoepiKaHHe YIIeBo-
[19] moBemIeHHE pa3HHIBI IIOTHOCTEH KHAKOH H JOPOTIOB, OOPA30BABIIHX KOMILTEKC C KapOaMHJIOM,
TBepJIoii (a3 B mponecce PpaKIHOHHPOBAHHA MAPaQH- 28 6 mac. %. ConepxaHHE H-aTKaHOB B [H3ETBHOM
Ha ICHTPH(YTHPOBAHHEM NOCTHTACTCA 33 CUET HC-  omypBe H B IONYYAacMBIX H3 HETO IPOXYKTAX ONPEIC-
NIOIB30BAHHA B KAUCCTBE PACTBOPHICIA ICKCAHA.  mgmm Ha xpoMmarorpade «Kpuctamn-4000», cHaGKeH-
00ECTIEUHBAIONIEr0 GOMBIIYI) PasHOCTh IUIOTHOCTEH  gom komoEkoir MXT 2887 10%0.53*2.65. KomloHka
TBEpAOH M XHAKOH (a3 3a cUeT HHU3KOH IIOTHOCTH IpelHA3HAYECHA 19 Pa3/leIeHns H-aTKAaHOB C JUTHHOI
rexcasa. Mcronp3oBaHHE IeKCaHa IPH (PAKIHOHHDPO-  4roMOB yraepoga or C7 go C45. CojepkaHHe H-
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AlKaHOB B TOILTHBE ONPENEILIIOCH 110 IHKAaM C aBTO-
MaTHYECKHM HHTETPHPOBAaHHEM HX IUIOMIATH HA KOM-
TBIOTEPE € HCIOJIB30BAHHEM CIIEIHATBHOH IpOrpaM-
MBI O0BeM IpoOEI, BBOOHUMOH B KOIOHKY, COCTABILAI
0,06 mxin. TemmeparypHemi pexuMm 0-300 °C. cko-
pocTh mOmHATHA Temmeparypsl 5-10 °C /muH. T'a3-
HOCHTETb requid.  JIeTeKTop — IUIAMEHHO-
HOHH3AITHOHHBIH.

H-ATIKaHEI ¢ JIHHOHA nenH MeHee C12 He yUHTEIBA-
I, TaK KaK OHH COJEP/Karcd B TOIUIHBE B HEOOJIBIIHX
KOJIHYEeCTBaX H He BIHAIOT HAa €r0 HH3KOTeMIIEpaTyp-
HEIE CBOMCTBA.

JIH3enbHOE TOILTHBO YTSDKENEHHOIO (ppaKIHOHHO-
T0 cOoCTaBa O0OTalllcHO H-aIKaHAMH C YHCIIOM aTOMOB
yraepona ot 19 1o 24, MakKCHMyM COIEpPXKaHHA NIPHXO-
JUTCA HA BBICOKOIUIABKHE yrieBomopoxel C20. Hc-
TIOB30BATTH CTAHIAPTHBIE METOJHKH OIpEICTIeHHA
ToKasaTeled KadecTBa: TeMIlepaTypa IIOMYTHEHHA —
o I'OCT 5066-2018 (ASTM D 2500-05), npeaensHasd
TeMieparypa GuasTpyeMocTH — o I'OCT 54269-2010
(ASTM D 6371-2005), Temmeparypa 3acTHIBaHHS — IO
T'OCT 20287-91 (ASTM D97-05).

B kauecTBe yTAKENHTENA apadHHA IPH LEHTPH-
(yTHPOBAaHHH [H3ENFHOTO TOIUIHBA HCIIONB30BATH
TMHATMEHTHYI0 amMOMHHHEBYIO myapy ITATI-2 (TOCT
5494-95). MpeACTaBILIIONIYI0 COGOH BHICOKOAHCIEPC-
HBIH NIOPOIIOK C HE3HAYHTEIBHEIM COJEPKAHHEM IIPH-
Mecel MeJIH, MapraHia, KpeMHH4, JKele3a, BIard H JIp.
IInoTHOCTE amoMuHNSA NpH TeMmeparype 20 °C 2698.7
Kr/M’. PaHee aTIOMHHHI B KauecTBe YIDKETHTENS HC-
TIOTH30BATH B METO/IE THIATOMETPHHA apagHHOB [20].
H3BeCTHO, 4TO alIOMHHHEBAsA IIyJpa [IPH €€ COJepKa-
HHH B mpezpenax oT 17 mo 75 Mac. % odpasyer crTa-
OHIBHEIE CMecH ¢ mapadmsoM. [IpH colepxaHHH Ha-
paduHA B CMeEcH ¢ aTIOMHHHEBOH myapod meHee 17
Mac. % cMech TepsAeT CBOK CTa0HIBHOCTH H pacliajia-
€ICA Ha COCTABILIIOINHE KOMIIOHEHTHL IIpH comepxka-
HAH Gonee 75 Mac. % mapaduHa CMech TakKe TepAeT
CBOI CTAOHJIBHOCTH, H AMIOMHHHEBAsA IIyJpa MOXKET
BBINAJATE B BHJE ocafka [20. C. 76].

JlenapaHHH3AIHIO TH3ETBHOIO TOIUIHBA IIPOBO-
JTAITH Ha pedpuxepaTopHOit neHTpudyTE
«Thermoscientific» (I'epmanud). Ilentpudyra cHad-
JKEHA MIECTRI0 IPOoOHPKaMH 00seMOM 50 M1 Kaxzaad ¢
o0mieH 3arpy3koil 300 M H 00eCIeYHBaET PeryIupo-
BaHHE TEMIIEPATypHl B padoyucii 30He B mpenenax ot 40
1o muHyCc 10 °C. CKOpOCTH BpalleHHd poTOpa IEH-
TpHOYTH peryampyercs B mpeaenax ot 1000 1o
9500 o6/MuH. Pagyc poTopa IMeHTPH(YTH COCTABIAET
12,02 cm. HcxomHoe NH3ENBHOE TOILIHBO NpEABapH-
TEIBHO IIOZIBEPralH TepMOOOpabOTKE B TEpPMOCTATE
mpa 50 °C [0 TOTHOTO pacTBOPEHHA Napa@HHOBEIX
YITIEBOAOPO0B. J[H3€IBbHOE TOILTHBO HIIH €r0 CMECh C
AMIOMHHHEBOH ITyIpoii oXmakaard B kpuoctate Lauda
RP 855 go Temmeparyphl IeHTpH(YTHpoBaHHA. [lanee
HCXOJHOE JH3ENbHOE TOIUIHBO IEPEHOCHIH B IIEHTPH-
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¢yry, B IporpaMMe KOTOPOI IIpeIBapHTENEHO 3a1aBa-
TIH HaydalpHble IApaMeTphl €€ padoThl: CKOPOCThH Bpa-
NIEHHA pPOoTOpa IEHTPH(QYIH H BpeMA HEeHTPH(YTHPO-
BaHHA 7. BO BceX cTydadx B KaMepe NEHTPH(YTH Iie-
Pel NEeHTPHQYTHPOBAHHEM YCTAHABIHBAIH TeMIIEpa-
Typy muHyC 10 °C. KoHeuHas TeMmiieparypa B IpoSHp-
Kax H3-3a TPEHHA POTOPa LHEHTPH(YTH ¢ OKPYKAIOIITHM

BO3IYXOM 3aMETHO IIOBBINIACTCA  OTHOCHTEIBHO
HAYAILHOH TEMIIEpaTypel B MIPOOHPKaX H 3aJaHHOMH
TEMIIEpPATYPH! B LIEHTPH( YTE.

B pe3ymsrare neHTpH(YTHPOBAHHA HONyJalH da-
CTHYHO Jenapa)HHHPOBAHHOE TH3EIbHOE TOILIHBO H
KOHIIEHTPAT napajHHa.

Temmeparypy NOMYyTHEHHA Jenapa(HHHPOBAHHEIX
JH3€IBHEIX TOIUIHB H3 COOOpaKEHHH IIPOCTOTHI H
yooOcTBa BEIOPANH B3aMeH NPeNelbHOH TeMIepaTyphl
¢umsTpyemoctu (IIT®), mpemycMOTpeHHOH qIA TeT-
HHX JTH3EIBHBIX TOILTHB 110 EN 590:2009.

IIpenenbHasd TeMmeparypa (HIBTPYEMOCTH He-
CKOIIBKO HHKE TEMIIEPATypPEI IIOMYTHEHHS TOILTHB, 9TO
C 3armacoM 00ECIIeUHBAcT COOTBETCTBHE JeNapapHHH-
POBAHHOI'O JH3ENBHOTO TOIUIHBA TPEOOBAHHAM CTaH-
JapToB. [Toka3aTens IpeNoMICHHA ABIAETCA JOIIOTHH-
TENBHOH XapaKTEPHCTHKOH, MO3BOAIONMIEH OLEHHTEL
pacHpenielicHAe H-aTKaHOB B IIPOAYKTaX Jenapa)HHH-
3allHH. H-AJIKaHBI HMEFOT Gollee HU3KHE 3HAYECHHA I10-
KazaTelld IPETOMIECHHAA OTHOCHTENBHO IPYTHX VITIe-
BOJIOPOJIOB JTH3ENMBHOIO TOIITHBA. IIOBBIIEHHE TTOKA3a-
Tend TpeloMIeHHs np’ JenapagHHHPOBAHHOIO JIH-
3€IBHOT0 TOIUTHBA OTHOCHTENBHO CHIPBA IPOHCXOIHT
3a c9eT 00EIHEHHA H-allKaHaMH II0TyIaeMOro TOIUIHBA
H 3a CUET €ro o0orameHHd apOMAaTHYECKHMH H Ilapa-
(HHO-HA(TEHOBEIMH yIiIeBogopodaMH. Ilo 3ToH ke
TPHYHHE B XOJ€ LIEHTPHQYTHPOBAHHA IOKA3aTelhb
npernoMIeHHs n3’ KOHIEHTPaTa MapaHHA OHHKAET-
c1. YeM BhINIE pa3HHNA IOKA3aTeNeH IIPETOMICHHA
An3? MeKIy MOKa3aTelsMH IPEIOMICHHA Aenapadu-
HHPOBAHHOTO [H3ETBHOTO TOIUIHBA H KOHIIEHTpaTa
napaduHa (Ta61. 1), Tem 3dpdekTHBHEE MpoIece Jemna-
paduHmBanun. J(PeKTHBHOCTE Mpollecca MEHTPHPY-
THPOBAHHA HCXOJHOI'O JH3ENBHOrO TOILTHBA OIEHHBA-
TH 0 BBEIXOAY JeNapaQHHHPOBAHHOTO [TH3EIHHOIO
TOIUTHBA C yYIETOM KadecTBa MIPOAYKTOB NEHTPH(YTH-
POBaHHA — TeMIIEpaTyphl IIOMYTHEHHA H IOKa3aTeld
npenomiaeHud. CoJepAKaHHE ATIOMHHHA B TOBapHOM
JH3ENBHOM TOIUIHBE KOHTpoilHpoBanock mo I'OCT
6370-2018: «HedTh, HeTENPOAYKTHI H MPHCAIKH.
Merton onpeneneHAS MEXaHAYECKAX IPHMECE.

Pe3y/IbTaThl H UX 00CY:KIeHHE

BisfHHE KakIOro H3 IMapaMeTpoB JenapadHHH3a-
IIHH JH3€IBHOTO TOILTHBA YTAAKEICHHOrO (PpakiHOH-
HOTO COCTaBa Ha BBIXOJ JeNapa)HHHPOBAHHOTO TH-
3eIbHOTO TOIIHBA H IOKa3aTelH KadecTBa IOTydJae-
MBIX NPOAYKTOB H3y4adlH IPH NPOYHX MOCTOSHHBIX
mapaMmeTpax (Taém. 1).
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Ta6auya 1. BausHue napamempoe npoyecca denapaguruzayuu duseabH020 MONIU8a ymaAxeAeHH020 (pakyuoHHo20 co-
cmaea Ha ebixod denapaguHuposarnHozo duzeabHozo monauea (JAT) u nokazamenu kavecmea AT u KoHyeH-
mpama napaghura (KII)

Table 1.

Impact of the parameters of the dewaxing of diesel fuel of a weighted fractional composition on the dewaxed diesel
fuel (DDF) yield and quality indicators of DDF and paraffin concentrate (PC)

IlapaMeTphl polecca JenapadHHH3AMHH [MokasaTean KauecTBa
Dewaxing parameters Quality indicators
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0,0 62,7 -2 1,4755 16 1,4716 39

0,1 69,9 —4 1,4757 21 1,4673 84

0,5 _5 73,5 —4 1,4756 20 1,4666 90

1,0 75,0 —4 1,4759 20 1,4662 97

2,0 78,6 -5 1,4758 22 1,4652 106

3.0 9500 77,0 -5 1,4758 21 1,4650 108

0 15 73,7 -2 1,4754 21 1,4676 78

-5 78,6 -5 1,4758 22 1,4652 106

-10 74,3 -5 1,4760 21 1,4652 108

-15 75,2 -6 1,4760 21 1,4650 110

-20 69,6 -8 1,4766 20 1,4671 95

3000 53,3 -2 1,4751 14 1,4708 43

6000 63,7 -5 1,4753 17 1,4689 64

20 9500 78,6 -5 1,4758 22 1,4652 106

’ 1 60,6 -3 1,4754 16 1,4702 52

2,5 74,8 -3 1,4754 20 1,4659 95

-5 5 74,9 —6 14761 21 1,4651 110

9500 10 75,1 -5 1,4758 23 1,4652 106

15 78,6 -5 1,4758 22 1,4652 106

20 77,5 -5 1,4757 23 1,4652 105

25 77,1 -5 1,4757 22 1,4648 109

30 77,5 —4 1,4757 22 1,4651 106

Brusnue memnepamypst yewmpugyeupoearus Ha
BEIXO] Jenapa@HEHPOBAaHHOIO JH3ENBHOIO TOILIHBA H
TIOKA3aTelH  KauecTBa  HONYYaeMBIX  IIPOAYKTOB
(TaGm. 1) OLEHHBATH IPH CIEAYIONIHX IOCTOSHHBIX
TmapaMeTpax: TEMIEpaTypa B KaMepe peQprxeparop-
HoH meHTpHQYTH MHHYC 10 °C; comepiKaHHE ATIOMH-
HHEBOH IyJpEl B HCXOJHOM JH3EIBHOM TOIUIHBE
2.0 mac. %; CKOpOCTh BpamieHHA poTopa NEeHTPHDYTH
9500 o6/MuH; BpeMs NEeHTPHQYTHPOBAaHHA 15 MHH.
Temmeparypy LEeHTPH(QYTHPOBAHHA BAapBHPOBANH de-
pe3 5 °C B mpenenax ot 0 mo munyc 20 °C. BrIxon ae-
TapaHHAPOBAHHOIO JH3ETBHOIO TOIUIHBA IIPH IIPH-
HATHIX ITapaMeTpax yBeIHUHBAICA ¢ 73.7 Mac. % IpH
TeMieparype neHTpHbyTHpoBaHHA 0 °C, 10 78.6 Mac.
% TIpH TemIiepaType eHTpadyrupoBanus MuHycC 5 °C.

TeMmeparypa IOMYTHEHHs IIOIy4aeMOI0 Jelapa-
()HHHPOBAHHOTO [H3EIBHOIO TOILTHBA BO3pacTala C
MuHYC 2 °C B IEPBOM ciIyuae 10 MHHYC 5 °C BO BTO-
poM. IToka3zarens MpenoMIeHHA JenapadHHHPOBAHHO-

T'0 JH3CIIBHOT'O TOILIHBA ﬂ.ls)o IIPpH 3TOM IIOBBINIAJICA C
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1.4754 no 1.4758. Iloka3aTens NPenOMICHHT KOHIIEH-
Tpata mapaguHa np’ 3aKOHOMEPHO MOHEKAICA C
1.4676 mo 1.4652.

C IOHMKEHHEM TeMIIEpATypPHI NEHTPH(QYTHPOBAaHAA
¢ MuHyc 5 10 MuHyC 20 °C (Taba. 1) BEIXOA Jemapa-
()HHHPOBAHHOTO JH3ENBHOTO TOIUIHBA IIOHHKANCH,
HECKOIIBKO IOHKDKANIACh H €0 TeMIlepaTypa IOMYyTHE-
Hui. IIoHHKEHHE TeMIIepaTyphl IIOMYTHEHHA [elapa-
()HHHPOBAHHOTO IH3EIBHOIO TOILTHBA OTCTABANO OT
TIOHIKEHHS TEMIIEPAaTyphl LEHTPH)YTHPOBAHHA, YTO
CBA32HO C IIOBBIMIEHHEM TEMIIEPATYpHl B IEHTPH(YTE
H3-3a TPEHHA POTOpa LEHTPH(YTH C OKPYKAIOITHM
Bo3IyxoM. Temmeparypa MOMYTHEHHA KOHIIEHTpara
mapadHHEA Mano 3aBHCHT OT TEMIIEPATYPEl LEHTPHY-
THPOBAHHA H HaXoOHuTcA B npenenax 21-22 °C. OxgnHa-
KO ¢ IIOHH/KEHHEM TEMIIEPATyPHl NEHTPH(YTHPOBAHHA
TOKa3aTelnb IPEIOMICHHA KOHIEHTpara IapaduHa
noHmKancA ¢ 1,4676 (Temmeparypa IeHTpHPYTHPOBa-
HuA 0 °C) mo 1.4650 (TemmepaTypa IeHTpH(YTHpPOBa-
HAA MuHYC 15 °C), 9TO CBHAECTEIBCTBYET O HEKOTOPOM
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TIOBBINIEHHH COJEP)KAaHHA H-aIKAHOB B KOHIIEHTpATe
mapa)HHA H NOHHKEHHH B HEM COIEP/KAHHA HH3KO3a-
CTBIBAIOINMX KOMIIOHEHTOB [H3€IBHOIO  TOIIHBA
(Tabm. 1).

CpaBHEHHE [AHHBIX IO BBEIXOAY JAelapaQHHHPO-
BAHHOTO JIH3ENIBPHOIO TOIUIHBA H €TI0 KAaUeCTBY II0Ka3bl-
BaeT, UTO ONTHMATHLHOH TeMIIepaTypold NeHTpPH)YTH-
POBaHHSA IH3ETHHOIO TOIUTHBA YIAKEIEHHOIO (PpaKIH-
OHHOI'0 COCTaBa JIA MONYYEHHA JIETHETO JH3EIBHOIO
TOILINBA ABILIECTCA TeEMIIEparypa MEHYC 5 °C.

3HAUHTENbHOE CHHKEHHE BBIXOJA JenapaHHHPO-
BAaHHOTO JIH3ENBHOTO TOILTHBA IIPH TEMIEpaType LeH-
TpuyTHpoBaHHA MHHYC 20 °C OTHOCHTENHHO OMNTH-
ManpHOH TeMIepaTypsl MHHYC 5 °C IPHBOIHT K HEKO-
TOPOMY IIOBBHIIIEHAI0 TeMIIEpPAaTyphl IOMYTHEHHA IIO-
Jy4aeMoro TOIUIHBA H IIOIY4aeMOIo KOHIIEHTpara IIa-
padHHA. DTO CONPOBOXKIAETCA CHHKEHHEM UETKOCTH
pa3nencHus TBepAoH (KOHIIEHTpAaT mapaduHa) H KHI-
Ko (memapadHMHHpOBAaHHOE TOILTHBO) (a3, o UeM
MOJKHO CYIHTBH II0 CHHJKCHHIO Pa3HOCTH IIOKasareleH
TIpeOMIEHHA Jenapa()HHAPOBAHHOTO TOILTHBA H KOH-
LIeHTpaTa apajHHa.

Bnuanue cxopocmu epawjenus pomopa Ha BEIXO0]
Jenapa@HEHPOBAHHOIO JH3ETPHOIO TOIUTHBA H IOKA-
3aTellH Ka4ecTBa IIOYYaeMBIX IPOIYKTOB OLICHHBAIH
IIPH CIEAVIOMHX [TOCTOSHHBIX ITapaMeTpax: COJepiKa-
HHE aTIOMHHHEBOH IyAPEL B HCXOIHOM CHIphe 2.0 Mac.
%; TemIepaTypa HeHTpHQYTHpoBaHHA MHHYC 5 °C,
BpeMs neHTpH(yrHpoBaHua 15 MuH. (Tadn. 1). Beixon
Jenapa@HEHPOBAHHOTO JH3EIBHOIO TOILTHBA BEIPOC C
53,3 mac. % mpH ckopocTH poTopa 3000 o6/MHH 10
78,6 Mac. % TIIpH CKOpPOCTH BpamIeHHA pOTOpa
9500 06/MHH., T. €. IPHPOCT BEIXOJA JAemapadHHHPO-
BaHHOT'O JH3EIBHOIO TOILTHBA cocTaBHI 25.4 mac. %.
IIpupocT BEIXOA AeNapaQHHHPOBAHHOIO TH3EIBHOIO
TOIUIHBA IIPH ONTHMAIBHOM COJEPKAHHH B HCXOIHOM
JTH3ETBHOM TOILTHBE AIOMHHHEBOH IIyApBI
(2,0 mac. %) OTHOCHTENBHO €T0 JAenapaduam3amun 6e3
YIDKEIHTENA cocTaBnl 15,9 mac. %. CienoBaTensHoO,
0olee CYMECTBEHHBIM (DAKTOPOM, OIpPENEIAFONIHM
3(dexTHBHOCTE Tpollecca JAemapadHHA3AINHE TH3ETh-
HOTO TOIUIMBA, II0 CPAaBHEHHIO C HCIIONB30BAHHEM
AMIOMHHHEBOH ITYZIPEL, IBIAETCA CKOPOCTH HEHTPHOY-
rupoBaHug. ITokazaTens KauecTBa MONYYAEMBIX IIPO-
JIYKTOB TaKKe 3aBHCAT OT CKOPOCTH IIeHTPH(pYTHPOBa-
HHA CHIpbA. TeMmmepaTypa IIOMYTHEHHA NenapaHHH-
POBAHHOI'O JTH3EIBHOIO TOIUIHBA IOHHKATACh C MHHYC
2 °C mpH CKOpPOCTH BpamieHHA potopa 3000 06/MHH 10
MHHYc 5°C TIpH CKOPOCTH BpalleHHA pOTOpa
9500 o6/MuH. IIpH NEeHTPH(YTHPOBAHHH IH3ETHHOTO
TOILTHBA YTAKETIEHHOIO ()PAKIIHOHHOTO COCTaBa C Po-
CTOM CKOPOCTH BpalIEHHA POTOPA NEHTPH(YTH 3aMeT-
HO TOBBIIIATACH TEMIIEPATYpa IIOMYTHEHHA H KOHIIECH-
TpaTa-mapadusa — ¢ 14 °C (CKopocTh BpamIeHHS poTo-
pa 3000 o6/MuH) 110 22 °C (CKOPOCTH BpalIeHHA POTO-
pa 9000 o6/MHH).
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TloHmKeHHe TeMIlEpaTypbl HNOMYTHEHHA [emapa(H-
HHPOBAHHOTO JIH3€/IBHOIO TOIUIHBA H IOBBINICHHE TEM-
TIepaTypbl TIOMYTHEHHA KOHIIEHTpaTa-llapaHHA C po-
CTOM CKOPOCTH BpAIIEHHA pOTOpa LEHTPH)YTH IOA-
TBEP/KACTCA JAHHBIMH H I10 TIOKA3aTelLIM IIPETOMIICHH.

TlokazaTenyu IpenoMICHHA JAenapaHHHPOBAHHOTO
JH3eTBHOTO TOIUTMBA np’ ¢ POCTOM CKOPOCTH Bpalle-
HHA poTOpa LEHTPH(YTH BO3PACTAalOT, a IOKAa3aTelH
IIPETOMIEHAS KOHIICHTpaTa-lapaQuHa nj’ 3aMETHO
MMOHHKARTCA (Tadm. 1).

Brusnue epemenu yenmpugpyeupoearus TH3ETHHO-
TO TOIUIMBA YTKENCHHOIO (PAaKIHOHHOIO COCTaBa
IIPH IPOYHX ITOCTOAHHBIX IIapaMeTpax Ha BBIXOJ JIEla-
PadHHHPOBAHHOTO JH3EIBFHOIO TOIIHBA H IOKA3aTelH
Ka4gecTBa IONYYAacMBIX IIPOAYKTOB OLICHHBANH IIpH
BapbHPOBAHHH BPEMEHH LIEHTPH()YTHPOBAHHA OT 1 10
30 muH. CKOPOCTE BpalieHHsI poTopa IeHTPHDYTH co-
craBmana 9500 o6/MHH, colepKaHHE B HCXOTHOM CHI-
pre amoMHHHEBOH Iyxpsl 2.0 mac. %; TeMieparypa
LIEHTPH()YTHPOBAHAA JH3ENBHOIO TOIUTHBA MHHYC
5 °C; TeMmmeparypa KpHOCTaTa, BCTPOEHHOIO B II€H-
TpHQYTY. MAHYC 10 °C. 3aBHCHMOCTE BBIXOJA JIeMapa-
()HHHPOBAHHOTO JH3EIBHOTO TOIUIHBA OT BPEMEHH
LIEHTPH(YTHPOBAHHA HOCHT 3KCTPEMANBHEIH XapaKTep.
VBenHUeHHE BPEMEHH IIEHTPH()YTHPOBAHHA TH3EIBHO-
ro TOIIHBA OT 1 10 15 MHH IpH IPOYHX PaBHEIX IIa-
paMeTpax IPHBOMHT K BO3PACTAHHIO BBIXOJA JElapa-
(HHAPOBAHHOTO TOILTHRA (Tadn. 1). YBenHueHHE Bpe-
MEHH NEHTPH()YTHPOBAHHA IH3EIBHOIO TOILIHBA 10
30 MHH IIPHBOJHT HIH K CHIDKEHHIO BBIXOZA Jelapa-
()HHEHPOBAHHOT'O TOIUTHBA HIH K IIOBBIIICHHIO €70 TEM-
meparypel IMOMYTHeHHA 10 MHHyC 4 °C. Bpamenwe
poTopa IEHTPH(YIH JTHTEIPHOE BPEMSA HA BBICOKOH
CKOPOCTH COIIPOBOXIACTCS PA30rPEBOM IPOSHPOK C
JH3€IBHEIM TOIUIHBOM H3-3a TPEHHA BO3/yXa C POTO-
POM H BHYTPEHHHMH CTEHKaMH LEHTPH(]YIH, UTO TaK-
JK€ MIPHBOJHT K IOBBINICHHIO TEMIIEPATYpPEl IIOMYTHE-
HHUA JenapaQHHAPOBAHHOIO JTH3EIBHOIO TOILIHBA.
BpeMenn neHTpHpYTHpOBaHHA OT 1 10 2.5 MHH HeZo-
CTAaTOYHO 111 JOCTIDKEHHA KOIHYECTBEHHOIO pa3je-
TeHHA KATKOH | TBephaol ¢a3. [ToaToMy TeMmmeparypa
TIOMYTHEHHA JeNapa@HHHPOBAHHOIO TOIUIHBA IIPH
TeMIlepaType NeHTpHpyTHpoBaHHA MHHYC 5 °C B 3TOM
ciydae Bcero MuHyc 3 °C. OnTHMAanbHOE BpeMd Bpa-
NIEHHA POTOPA MEHTPH(YIH ¢ TOUKH 3PEHHA JOCTHKE-
HHJ MHHHMATBHOH TeMIlepaTypsl IOMYTHEHHA Jemap-
a()HHEPOBAHHOTO TOIUTHBA 5 MHH. [IpH 3TOM BpeMEHH
LIEHTPH()YTHPOBAHHUA JTOCTHTAETCA MHHHMANbHAA TEM-
neparypa IOMYTHEHHA JeNapaQHHAPOBAHHOIO TOILTH-
Ba — MHHYC 6 °C. DTOr0 BpeMEHH J0CTaTOYHO A OT-
HOCHTENIPHO BEICOKOH CTEIEHH pa3/IelIcHH] HCXO0THOTO
JIH3€IPHOTO TOIUIHBA HA TBEPAYIO H JKHIKYIO (a3pl H
HEJIOCTaTOYHO I pa3orpeBa MPOOHPOK € JH3EIBHBIM
TOILTHBOM H3-3a TPEHHA BO3/1yXa BHYTPH IEHTPH(YTH.
OTMeucHHBIE 3aKOHOMEPHOCTH IIOATBEPAKIAOTCA JaH-
HBEIMH TI0 JIEIIPECCHH TEMIIEPATYpPhI IIOMYTHEHHA JIElla-



Bulletin of the Tomsk Polytechnic University. Geo Assets Engineering. 2024. Vol. 335. No. 12. P. 29-37
Yakovlev N.S. et al. Aluminum powder impact on the efficiency of diesel fuel dewaxing by centrifugation

PaQHHHPOBAHHOIO TOIUIHBA OTHOCHTENBHO CBHIPBA,
JAHHBIMH II0 IIOKa3aTEN0 NPEeIoMICHHA JenapadHHu-
POBaHHOIO TOIUIHBA H IO H3MEHEHHIO ITOKa3aTelld
TIPETOMIIEHHA Jienapa()HHAPOBAHHOTO TOILIHBA OTHO-
CHTEIBPHO HCXOJHOTO ToIHBa (Tadm. 1). C yBemHde-
HHEM BPEMEHH LEHTPH(YTHPOBAHHA HCXOIHOTO TOII-
muBa ¢ 1 mo 10 MHH TeMmmeparypa IIOMYTHEHHA I1apa-
¢uHa crIpma Bo3pacTaeT ¢ 16 1o 23 °C. OqHOBpeMEH-
HO IIOKa3aTelb IPETOMICHHA KOHIEHTpaTa napad)HHa
CHHKAETCA JI0 IOCTOAHHOIO 3HaueHHA 1.4652. Jlamb-
Heliliee yBeIHYEHHE BpPEMEHH NEHTPH(YTHPOBaHHA
HCXOJHOTO JH3ENBHOIO TOIUIHBA IIPAKTHYECKH HE CKa-
3pIBACTCA HA TeMIlEpaType IIOMYTHEHHA IOTy4acMOro
KOHIIEHTpaTa napaduHa. OIHOBPEMEHHO C yBEIHYE-
HHEM BpeMEHH NeHTpHQyTHpoBaHHA ¢ 1 10 10 MHH
BO3pacTacT [JElpeccHi TeMIEpaTypsl IIOMYTHEHHA
KOHIIEHTpaTa HapaHHAa OTHOCHTEIBHO TeMIIEPaTyphI
TIOMYTHEHH HCXO/THOTO JH3EIHHOI0 TOIUIHBA.

TIo cOBOKYIHOCTH BBIXOJA JeNapa(HHHPOBAHHOIO
TOIUIHBA H IIOKa3aTellell ero KadecTBa, a TaKXkKe KOH-
IleHTpaTa napaduHa ciexyeT cuutath 10-15 MHH om-
THMAITBHBIM BPEMEHEM LIEHTPH()YTHPOBAHHA IH3ENb-
HOT'O TOIUIHBA YTSKEIECHHOTO (PPAKITHOHHOIO COCTABA.

Bnuanue codepacanua amomuruesoii nyopel B JTH-
3¢7IbHOM TOIUTHBE HA BBIXOJ JeNapa@HHHPOBAHHOTO
JUH3elIBHOIO TOIUIHBA H IIOKA3aTelH KauecTBa IIOIydac-
MBIX IIPOAYKTOB H3Y4YalH IIPH IIOCTOAHHOM 3HAUCHHH
CKOpPOCTH BpamieHHA poTopa HeHTpHdyTH 9500 06/MHH,
TIOCTOAHHOH TeMIIEpaType LEeHTPHYTHPOBAHHA MHHYC
5 °C W TIOCTOSHHOM BpEMEHH IeHTPH(YTHPOBAHHA
15 vuH (Tadn. 1). Bexox nemapadHHHPOBAHHOTO JH-
3€IIBHOTO TOIUIHBA IPH IPHHATHIX OITHMAIBHBIX I1apa-
MeTpax LEeHTPH(YTHPOBAHHH HCXOJHOTO TOIUIHBA B
OTCYICTBHH  AMIOMHHHEBOH  IyOpHl  COCTABILALI
62,7 Mac. %. Temmeparypa IOMYTHEHHS IOITy4acMOIO
Jenapa(HHIPOBAHHOTO JH3ETBHOTO TOIUIHBA IIOBBIIIA-
71ach OTHOCHTETBHO TEMIIEPATYPhl EHTPH(YTHPOBAHAHA
Ha 3 °C. Ilokasarenn mperoMiIeHHS n3’ JemapadHHH-
POBAaHHOTO JH3EIPHOTO TOIUIHBA H KOHIIEHTpara Iiapa-
uma Mano oTHUATHCE OT N3’ MOKa3aTeNeil HCXOIHO-
TO JH3EIBHOIO TOIUIHBA, A Pa3HHIA II0Ka3aTeleH Ipe-
TTOMIIEHHS TIOMyYaeMBIX NMPOAYKTOB 10 Anj’ COCTaB-
mm1a Beero 39-107 (tadm. 1). Beederue e ucxodroe
ousenvHoe Monaueo anoMuUHIegoll n}-'apw B Ka4eCTBE
yIsxennTend napaduaa B maTepBane 0,1-2.0 mac. %
TIOBBINIATO BBHIXOJ JeNapadHHAPOBAHHOTO TOILTHBA.
Ilpu conepxaHHH aTIOMHHHEBOH Iyapsl 2.0 Mac. %
BEIXOJ [elapa()HHHPOBAHHOTO TOILMHBA JOCTHTAI
78.6 mac. %. TeMmepaTypa HOMYTHEHHSA JemapaHHH-
POBaHHOIO TOIUIHBA CTAHOBHIACh PABHOH TeMIIEpary-
pe LEeHTpH()YTHPOBAaHUA HCXOJHOTO TOILTHBA H CO-
crairuia MuHyC 5 °C. Ilokazatens IpelnoMIECHHS [e-
Trapa)HHAPOBAHHOTO TOILTHBA IIPH JeNapa(HHA3AHH
HCXOJHOTO TOIUIHBA B IIPHCYICTBHH ATIOMHHHEBOH
IIyApPBEl OTHOCHTENBHO IIOKA3aTeld IPEIOMICHHA HC-
XOJIHOTO TOILTHBA B €€ OTCYTCTBHH MaJlOo MEHACTCA.
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ConoCTaBIEeHAE TeMIIEpPaTyphl IIOMYTHEHHA KOH-
IleHTpaTa mapajuHa, NOTyIaeMOr0 B OTCYTCTBHH
AMIOMHHHEBOH IyIpel H IPH €€ COJAEpKaHHH
2,0 mac. %, IOKAa3BIBAcT, UTO TeMIIEpaTypa IIOMYTHE-
HHAS KOHIIEHTpaTa mapajHHa 3aMETHO TIOBHIIIAETCA C
16 mo 22 °C. YCTaHOBIECHO BIHIHHE IPAKTHYECKH
BCeX MapaMeTpoB Iporiecca JenapadHHH3AINE Ha TIO-
Ka3aTellb IMpelToMIeHAS Anj MOIyd4aeMBIX OPOIYKTOB
(tadm. 1). TloBhImeHHe COMEpKAHHA ATIOMHHHEBOH
IyIphl 10 2 Mac. % B HCXOJAHOM JH3EINBHOM TOILIHBE,
MOBBIIIEHHE CKOPOCTH BpAlEHHA POTOPA H IIOHMKE-
HHE TEMIIEPATypHl JemapapHHM3AMHN Iporecca (710
muHyC 15 °C) OpHBOAMT K POCTYy BhIXOAa Acmapad-
HHPOBAHHOTO IH3EIBHOTO TOIUIMBA H, COOTBETCTBEH-
HO, K HEKOTOPOMY POCTY €r0 I0Ka3aTeld IIPEIoMICHHAA
n3? H 3aMETHOMY CHHJKEHHIO n3’ KOHIIEHTpPATa Iapa-
¢mHa. PazHHIA moka3aTenell MPEMOMICHHS TOTydae-
MEIX IPOAYKTOB An3’ NpPH ONTHMAIBHEIX YCIOBHAX
Tpoliecca aenapauHI3aH JocTuraet 106- 10~*. TIo-
BBHIICHHE COJEPKAHUA AFOMHHHEBOH IyIpPEL B HC-
XoxHOM TommHBe ¢ 2.0 mo 3.0 Mac. % IPHBOIHT K
CHH/KEHHIO BRIXO/Ia JIeNapa) HHHPOBAaHHOTO TOIUTHBA H
K YXy/IIIEHHIO MOKa3arelnell ero kadectBa (Talm. 1).
Taxum oGpazoM, 2 mac. % aTIOMHHHEBOH IIy/IPEL ABIA-
€TCA ONTHMANBHOH KOHICHTpALHEH I IIONyYeHHA
MaKCHMATBHOTO BBIXOJa JeNapaQ)HHHPOBAHHOTO IH-
3e/IbHOTO TOILTHBA IIPH COXPAHEHHH €TI0 Ka4ecTBa.

IenTpHGbYTHPOBaHHE IH3ETHHOTO TOILTHBA YTSKeE-
TEHHOTO (PPAKITHOHHOTO COCTaBa INpPH J00ABICHHH K
TOIUIHBY ATFOMHHHEBOH ITyIpHl I03BOIIET IIOBLICHTH
BBIXO/ Jemapa)HHAPOBAHHOTO TOIUTHBA H IOKA3aTElH
KauecTBa MOTyYaeMBIX TMPOAYKTOB (Tadm. 1). Brxon
Jenapa)HHAPOBAHHOIO TOIUIHBA NPH ONTHMATEHOM
COIEP/KaHHH B HCXOOHOM ToInmHBe 2.0 mac. % anroMH-
HHEBOH ITyZIPI H IIPOYHX PABHBIX IIapaMeTpax IIPoIecca
JenapaHHI3AIMA Bo3pacTaeT Ha 15,9 mac. % OTHOCH-
TETBHO IEHTPH(YTHPOBAHHA HCXOTHOTO IH3ETHHOTO
ToIHBA 0€3 ATIOMHHHEBOH Iyaphl. [IOHIKEHHE TeM-
TiepaTypsl MOMYTHEHHS JlenapaHHAPOBAHHOTO TOILTH-
Ba IpH NeHTPH(YTHPOBAHHH C ATIOMHHHEBOIH IyIpOH,
BEPOATHO, ABILIETCS CIIEICTBHEM HE TOIBKO YIDKEIECHHA
napadHHA, HO H TOBHINICHHA TEIUIONPOBOTHOCTH CH-
CTEMBI 3a CUET BHICOKOH TEILIONPOBOTHOCTH ATFOMHHHA.
Temmeparypa IOMyTHEHHA KOHIIEHTpaTa napajuaa mpu
ONTHMAITBHBIX VCIOBHAX IIeHTPH()YTHPOBAHHA BO3pac-
TaeT OTHOCHTEIBHO TeMIIEPaTyphl IOMYTHEHHA HCXOJ-
HOT'0 MH3EIBHOrO TOILmHBA Ha 13 °C. IIOBBIIIEHHE TEM-
TiepaTypsl TIOMYTHEHHS KOHIIEHTpaTa mapadmHa IpH
ONTHMATRHBIX YCIOBHAX NMEHTPHPYTHPOBAHHA OTHOCH-
TETBHO KOHIIEHTpaTa MmapajHuHa B OTCYTCTBHH ATIOMH-
HHEBOH IyZpEl cocTaBieT 6 °C. JlaHHEIE IO TeMIEpa-
Type HOMYTHEHHS IIOATBEPAKIAXOTCA JTaHHBIMH I10 II0Ka-
3aTeAM TpenoMIeHHs (Tadm. 1).

TIpH ONTHMATLHBIX YCIOBHAX MEHTPHQYTHPOBAHHA
JTH3EeTbHOTO TOIUIHBA YTKEIEHHOTO ()PaKITHOHHOTO
COCTaBa TeMIIepaTypa IIOMYTHEHHA H 3acTHIBAHHA Je-
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TTapa)HHAPOBAHHOTO JTH3EIBHOTO TOIUTHBA IIOHIKAET-
Csl BCIICICTBHE VAANEHHsA H3 HETO BBICOKOILTABKHX IIa-
paduHOB. ONTHMABHEIE YCIOBHA IEHTPH(QYTHPOBA-
HHUA CIEOYIONIHE: TeMIleparypa NeHTpH(YTHpPOBaHHA
HCXOJIHOTO JH3€IBHOrO TOIIHBA MHHYyC 5 °C. cKo-
pocTs BpamieHHS poTopa 9500 06./MHH, coIepiKaHHE
AMOMHHHEBOH TyApHl 2.0 Mac. %, BpeMs IeHTpHDY-
rapoBaHuA 15 MuH (Taba. 2). [IpH ONTHMATHHBEIX Ia-
pameTpax HEHTPHQYTHPOBAHHA TeMIIEpaTypa IIOMYT-
HEHUA Jenapa(HHAPOBAHHOIO TOILIHBA IIOHHKAETCS C
9 mo muHyCc 5 °C, TeMmeparypa 3acTBIBaHHA — ¢ 8 110
muHyC 15 °C. JlempeccHs TeMIIEpaTypsl MOMYTHEHHT
H 3aCTBIBAHHA cocTaBHNA 14 H 23 °C COOTBETCTBEHHO.
Temmeparypa IOMYTHEHHA H 3aCThIBAaHHA KOHICHTpA-
Ta mapaguHOB cocTaBhna 22 1 21 °C cOOTBETCTBEHHO.
PazHuia Temieparyps! IIOMYTHEHHS H 3aCTBIBAHHA
MEJKTy HCXOHBIM JH3eIbHBIM TOIUTHBOM H KOHIIEHTpa-
ToM mapadmHa coctaemna 13 °C. Ilepexon mapadHHOB
H3 Jenapa()HHAPOBAHHOTO TOIUIHBA B KOHIIEHTpPAT IIa-
pajHHA DOATBEPKIAIOT IOKA3ATETH IIPETOMIEHHA HC-
XOITHOTO TOIUIHBA H NPOJYKTOB IEHTPH(PYTHPOBAHHA, H
JTAHHBIE XpoMaTorpa(HueCcKoro aHamm3a (PACYHOK).
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napagunuzayuu (mac. %); nc — 4uca0 amMomos yz-
.1epoda 8 H-aIKaHe

Distribution of n-alkanes in DDF and PC: Cn - the
content of n-alkane in the resulting dewaxing
products (wt %]); nc — the number of carbon atoms in
the n-alkane
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Figure.

VnaneHne mapaguHOB W3 JAemapa)HHHPOBAHHOTO
JH3EIbHOTO TOIUIHBA ITOBBICHIO €r0 IIOKa3arellb IIpe-
JIOMICHAS B CPABHEHHH ¢ HCXOJHBIM TOIITIHBOM €
1,4732 no 1.4758. IlokazaTens NpelOMICHHS KOHIIEH-
TpaTa mapa)HHOB IIOHH3MJICA IO CPABHEHHIO C TOKAa3a-
TeNeM NPENOMICHHA HCXOIHOro ToIntHBa ¢ 1,4732 1o
1,4652. JIiA MOITy4EHHOTO B ONTHMAIBHEBIX YCIOBHIX
JenapaHHAPOBAHHOTO JH3EIBHOTO TOILTHBA OIpesie-
THIH TpPEJeNbHYI0 TEeMIeparypy (HIBTPYEMOCTH
(TOCT 54269-2010, ASTM D 6371-2005), xotopas
coctaBmna MuHHyC 6 °C. JlemapaQHHHPOBAaHHOE [IH-
3elbHOE TOIUIHBO II0 HH3KOTEMIIEPATYPHBIM CBOH-

CTBAM OTBEUAET TPEOOBAHHAM K IETHEMY TOILTHBY
mapka «C» mo T'OCT 32511-2013 (EN 590).

Ta6auya 2. Xapakmepucmuxu npodykmoe yeHmpugiyzupo-
8aHus Ou3e/bHO20 MONAUBA YMANENEHHO20
@parxyuoHHO20 cocmasa, NOAYYEHHLIX NPU On-
MUMA/IbHBIX YCA08USAX

Characteristics of diesel fuel centrifugation
products of weighted fractional composition
obtained under optimal conditions

Table 2.

[MokasaTeH KayecTea
Quality indicators, °C
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Dewaxed diesel fuel
KonnenTtpar napaduna
UeHTpar napad 22 - 21 | 14652
Paraffin concentrate
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3axuIroueHne

IToka3aHo, 4TO HAa BBIXOJ [elapaHHHPOBAHHOIO
JH3€IBHOIO TOIUIHBA H IIOKA3aTelIH €ro KadecTsa IpH
JenapaHHI3AIHE TH3EIBHOTO TOIUIHBA YTAKEIEHHO-
ro (pakIHOHHOIO COCTaBa LEHTPH(YTHPOBAHHEM
BIHsET COJCp/KAaHHE ATIOMHHHEBOH IIyIpHl B HCXO.-
HOM [H3€IBHOM TOIUIHBE B Ka4eCTBE YIDKEIHTENA
KPHCTALTH3YEOITHXCA IIPH OXJIaAKIEHHH Iapa(HHOBEIX
VIIEBOJOPOJOB, TEMIEpaTypa LEHTPH()YTHPOBAHHA,
BpeMA LEHTPH)YTHPOBAaHHA H CKOPOCTh BpamIeHHA
poTopa eHTPH(YTH.

OmnpegeneHsl ONTHMAIBHBIE IapaMeTpPEl Jelapa-
()HHH3aIHH TH3ETBHOIO TOIUIHBA: TeMIepaTypa ILeH-
TPH(YTHPOBAaHHA HCXOJHOTO JH3ENBHOIO TOILTHBA
MuEHYC 5 °C, CKOpPOCTH BpallieHHA poTopa NeHTpHDYTH
9500 o6/MHH, coAepiKaHHE ANIOMHHHEBOH IYAPH B
HCXOTHOM TorriuBe 2,0 Mac. % W BpeMs NeHTPHPYTH-
poBanua 15 muH. IIpH ONTHMANBHEIX IIapaMeTpax Io-
Ka3aHa BO3MOXHOCTH IIONy4YEHHS JIETHETO JAH3EIBHOIO
TommHBa MapkH «C», coorBercTByromero I'OCT
32511-2013 (EN 590), u3 TH3eTBHOTO TOILTHBA YTSAKE-
JIEHHOTO (PPaKIIHOHHOIO cOcTaBa. MaKCHMABHEIH BEI-
X0JI Jenapa() HHHPOBAHHOIO TH3EIBHOIO TOIUTHBA IIPH
ONTHMAIBHBIX IIapaMeTpax LEHTpH(YIHPOBAaHHA [0-
cruaraer 78.6 Mac. %, JenapaQHHHPOBAHHOE TH3ETh-
HO€ TOIUIHBO HMEET TEMIIEpaTypy IIOMYTHEHHA MHHYC
5 °C, ero mpefensHad TeMIepaTypa (QIIBTPYEMOCTH
MHHYC 6 °C H TeMIeparypa 3acTeBaHHI MHHYC 15 °C.
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