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IIposedensvt K6AHMOGO-XUMUMECKUE PACHENBL NAPAMEMPOE CUHMESUPOBAHHBIX Monekyn. Habniodaemcs
Yy00671emeopuUmensHAsL KOPPEeAAUUSL MENHCOY 3HAYEHUAMU OUNONBHOZO0 MOMEHMA MONEKY U 3apA0A HA AMOMAx
asoma uccnedyemoix CoeOUHeHUN U UX cMA3biéaouiell cnocobrocmoro. Cdenan 6v1600, 4mo XOpOUUMY CMA3BIEAT0-
wuMu ceoticmeamu 061adarom npodyxmest, cooepicausue MOneKynst OUIPupoe evicuux anupamuueckux Kucaiom,
NONYHAEMBIX U3 MEXHUUECKOZ0 POIHCUKOB020 MACAA, U MPUIMAHONIAMUHA.

Beedenue. CoBepIIeHCTBOBaHKE KOHCTPYKLIMH /IA3€Tb-
HBIX JIBUTaTeJIell CeJIbCKOX03MCTBeHHBIX MAIlMH 1 Bce 60-
Jiee JKecTKre TpeOOBaHMs K TOKCHYHOCTU MX OTPabOTaBIIMX
ra30B MPUBEJM K TOMY, YTO Pe3KO BO3POCIIHM TPeOOBaHHsA K
KadecTBy [M3enbHOro Torumea [1, 7). OOImeid TeHzaeHmei
yIy4lleHys KadecTBa /IU3eIbHOTO TOIUIMBA ABJIAETCS CHU-
KeHHe cofiepkaHus cepbl B Tomuse. [TomyduTs HU3KOCEp-
HUCTOE JIU3e/IbHOE TOIUIMBO MOYKHO IIyTeM THMPOKPEeKUHTa
WU ITyOOKOH r'MApoOYMCTKY HedTu. B pesyinbrate rumpo-
KpeKUHra [0BepXHOCTHO-aKTUBHbIE HATUBHbIE TeTepOaTOM-
Hble COeNVHEHUA NPAaKTUYeCKU MNOJHOCTBIO YIAIAIOTCA U3
MOTOPHBIX TOIHB. [Ipy TaKOM YIIy4IlIeHUH 3KOTOTUYeCKUX
XapaKTepUCTHK TOIIUB YXYAIIAIOTCA NX HEKOTOpbIe SKCILTY-
aTallIOHHBIE CBOWCTBA, IPEXK/ie BCErO CMa3bIBAIOIIMeE.

ITpu ucnonb30BaHUM MOTOPHBIX TOIUIMB, TIOTyYaeMbIX
HPSIMOH TIeperoHKoi HedTh, MaccoBast KOHIIEHTpALMS Cepbl
B KOTOpBIX cocrasiseT ot 0,05 1o 0,5 %, mpeiebHbIN CPoK
CIyXOBbI TOIVIMBHBIX HACOCOB BbICOKOTO siaBnenust (THB/T)
nocratodHo Gonburoi — 200-250 Thic. KM mpobera Marm-
Hbl. [Ipu ynosnetBopenun TpeGoBaHmii crannapra «EBpo-
5» IyTeM UCMOIb30BaHUSA TOIUIUB C HU3KUM COZiepKaHueM
cepb cpok cnyx0Obt THBJI MOXeT COKpaTUThCs 10 5—13 ThiC.
KM [5, 10, 12]. B 3TuX yCIOBHAX YCIOBUA TPY MPOBEIEHUH
Tporiecca I’UJPOOYUCTKY An3esIbHbIX TOILUIUB yialeH e cepbl
JIOJDKHO ObITh MUHUMAJIEHBIM.

[TepcrieKTHBHBIM CLIOCOOOM COXpaHeH!s CMa3bIBAIOIINX
CBOMCTB /IM3ebHBIX TOIUIUB C MajbIM COZlep)KaHKeM Cephbl
ABJIsAETCA 100aB/IeHre B HAX MPOTUBOU3HOCHBIX IIPHCAZIOK.
LlensAMy uccIe0BaHUA ABIAIACH TOMCK COAUHEHNH, yIyd-
MAIONMX CMasbIBAIOIIe CBOMCTBA /M3eIbHOTO TOIJIMBA,
HCCieflOBaHYe CBOVCTB TOILIMBA C TAKUMU IIPUCA/IKaMU U Xa-
PaKTepUCTUK 3TUX IIPUCATOK.

Memodet uccnedoeanuii. B mpencTaBieHHbIX MCCTTE-
JIOBAHUSAX MCIIONB30BaHbl METOABI TOHKOI'O OpraHU4YecKoro
CHHTe3a POTUBOM3HOCHBIX HPUCAZIOK 13 BO30OHOBIIAEMOTO
pacTUTeNbHOro ChIpba. CTpOeHue CUHTe3POBAaHHbBIX COe-
HeHWH NOATBeP)K/a/K C TIOMOIIBI0 METOZI0B UHPPAKPaCHOH
cnexrpockormu (VIK-criektpockornum). VicenenoBanus mpo-
BezeHbl ¢ nomonibio MK-®ypbe cnekrpomerpa «Infralum
FT-801». Hekotopble crielipuKy aHHOrO CIEKTpOMeTpa
TpUBEJIEHBI B TaOMIHIIE.

CHHTe3VpOBaHHbIE MPUCAJKU N00aBIsIN B TUAPOOYHU-
IeHHOe Jin3eIbHOe TOIUIMBO B KommdecTse 1 %. CmasbiBa-
IOIKe CBOWCTB TOIUIUB C IIPOTUBOU3HOCHBIMYU NPUCAJKAMU
onpezesnsmu B cooTBetcTBrY ¢ TOCT MICO 12156-1-2006 [2].
KBaHTOBO-XMMUYeCKUe pacyeThbl IPOBOAUIN C UCIONb-
30BaHMeM noaysmnmpuyeckoro meroga MNDO, koro-

Cnenuduxu UK cnexkrpomerpa «Infralum FT-801»
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BOJTHOBOI'O YMcCJId

pbIl [103BOJIAET IPOBOAUTDL pacyeThl PaBHOBECHOU reo-
MeTPUU OpPraHuYeCcKUX MOJEKYJL.

Pe3ynomamut uccnedosanuii. ATOMBI Cepbl, a30Ta U
KHCJIOpOZa CIOCOOCTBYIOT BO3HUKHOBEHHMIO JIUTIOJIBHOTO
MOMEHTA reTepoaTOMHBIX coefvHeHUH. [Ipu B3auMozelcT-
BUU MNOJIAPHBIX OpraHUYecKuX COeIMHEHU! C aToOMaMH Me-
TaJlla Ha TPYIIUXCA NOBEPXHOCTAX CO3AAI0TCs Moauduim-
POBaHHBIe CJIOW CO CTPOrO¥ OpHeHTalel MoJiekysl. Takum
06pa3oM 0bpasyeTcs IJIeHKa, KOTopast IPeNATCTBYeT CONpPH-
KOCHOBEHHIO MeTaJ/In4ecKrX OBEPXHOCTe! TPYIIMXCs ap.
B pesynbraTe M3HOC JieTaneil ABUraTess CHIDKaeTcd. Me-
TaJIM4ecKas OBepXHOCTh ZleTaseldl HeogHopoaHa. Ha rose-
HUJBHBIX (CBEXKEOOHAXKEHHBIX) Y4YacTKax MeTauTMYecKoi
TIOBEPXHOCTH IPEUMyIIIeCTBEHHO MPOMCXO/UT azcopOIms
HeTOJIAPHBIX YITIeBOZOPOAOB. Ha OKWC/IeHHBIX ydacTKax
3aMeTHO BO3pAaCcTaeT POJib afCOPOIKH TOJSPHBIX COEIHE-
HUH [3]. BO3MOXHO yBeJMueHe S3Hepruu CLeIIeHNsl Mexy
MOJIeKyJIaMu 3a cdeT cusl BaH-mep-Baasbca, osToMy yrie-
BOZIOPOZIHbIE pajiuKaibl B MOJIEKyJe MPUCAKU AU3eIbHbIX
TOIUIMB JIOJUKHBI OBITh Hepa3BeTBleHHbIMA. TakuM oGpa-
30M, MOJIeKy/la IPOTMBOM3HOCHOW TIPUCAZIKU AW3eIbHBIX
TOIUIUB JIOJDKHA 0071a71aTh TUQHUIBHBIM CTPOEHHMEM, UHBIMU
CJIOBaMH, JIOJDKHA COIEp)KaTh JUIMHHBIA Hepa3BeTBIeHHbIN
rizipodOOHBII pajivKa U MOJApHYIo rpyy. [1pu aTom ams
CHHTe3a LieIeco00pa3HO HCIOMb30BaTh BO300OHOBIIAEMOE
pacTUTeNbHOE ChIpbe, YTO MOXXHO PacCMaTpUBATh KaK ONMH
13 BO3MOXKHBIX MyTeil 00ecriedeHust SHepreTHIecKOi 1 9KO-
JIOTMYecKo# 6e30macHOCTH.

Bcem nepeunciieHHBIM TpeOOBAHUAM OTBEYAIOT aMU/IbI
U CJI0)KHBIEe 3QUPBI BBICIINX aMupaTUIecKuX KUCIOT, Chl-
PbeM JIJIs1 CHHTe3a KOTOPBIX MOTYT OBITh Pa3uyHbIe PaCTH-
TeJIbHBIE Maciia, IIoJIydaeMble W3 parica, IOACOJIHEeYHHUKA,
pBDKUKA, Kpambe 1 Ap. [Ipy 3TOM BO3MOKHO UCIIOJIB30Ba-
HYe HeNWINeBbIX paCTUTeJbHBIX Maces, HalpuMmep, TeX-
HUYeCKHX, HU3KOCOPTHBIX, IPOCPOUYEHHBIX U Ap. ChIpbeM
JUIl TPOM3BO/ICTBA IPOTMBOM3HOCHBIX IIPUCAZIOK MOTYT
OBITH MAacIOCOZiepKalllie PACTeHVs, BbIPAIIMBAaeMble Ha
HENPUTOJHBIX /ISl CebCKOX035IMCTBEHHOrO IPOXU3BO/ICTBA



N0YBAaX — Ha TEPPUTOPHUSX IPOMBIIUIEHHBIX 30H U 3eMJIAX,
HPUJIETAIONMX K aBTOMOOWIbHBIM MarucTpansiM. B mpen-
CTaBJIeHHOU paboTe B KaueCTBe PaCTUTEBLHOTO ChIPbS HC-
T10JIb30BaHO TEXHUYECKOE HelUINeBoe PhIKUKOBOE MACJIO.
OCHOBHBIM KOMIIOHEHTOM CJIOXHBIX 3(UpOB Tpexa-
TOMHOTO CIIMPTAa IVIMIEPHHA ¥ BBICHINX aMUpaTUIeCKUX
KUCJIOT SABJAIOTCA MOJIEKY/Ibl TPUALMJIIIUIEPUHOB pa-
cTUTeNbHBIX Maces. Ho HexxenaTenbHO BBeleHMe B COCTaB
JM3eIbHOTO TOIUIMBA HEeOGpabOTaHHOTO PACTUTETLHOrO
Macsa, HOCKOJIbKY 3TO [IPHBOAHT K YBeIWYeHHIO BA3KOCTH
TOIJIMBA, YXY/UIEHNIO TyCKOBBIX CBOWCTB JIM3€/IbHBIX JBU-
ratesieli, COKpalleHHIO CPOKOB XpaHEHHUs TOIUIMBA W3-3a
CKJIOHHOCTH K PeaKIusAM NOJUMepU3alyid U OKUC/IEeHHUS.
[ToaToMy B laHHO# paboTe B KauecTBe MPOTHBOM3HOCHBIX
TPUCAZIOK UCIIOIB30BaHbI METHIIOBBIE 3UPHI BBICIINX aJlH-
daruueckux kucinor (MDBAK), KOTOpBle CHHTE3UPYIOTCS
TI0 peakuuy nepearepudukamy (METaHOIN3a):
(|sz -O-CO-R ?Hz—OH + RCOOCH;
SH—O—CO—R" +3CH;0H - CH-OH + R'COOCH;
H,-O-CO-R™ CH,-OH + R’COOCH;
B nH}paKpacHbIX CIIeKTpax CUHTe3UPOBAHHBIX COEJIUHE-
HUii HabJTIOIAeTCsI CHUTbHASE T0JI0Ca TPy 1744 cM ™ BasleHTHBIe
KoJte0aH¥st KapOOHMIBHOM TPYIIITBI, XapaKTepHbIE IS CII0K-
HbIX 3¢upoB. Hanmmuare nomnoce! ipu 1171 em ! oareepxaer
npucyye 3¢Gupam BBICHINX KUCJIOT BaJeHTHbIE KOJeOaH!s
coxHO3UPHOIA cBsizu B 061actu 1200-1170 em . Hanmmume
B CIIEKTpe CUMMETPUYHbIX BaJIEHTHBIX KOeGaHNA METOKCH-
TPYTIIBI HOATBEPXAAeT mosoca npu 2855,9 em 8, 9, 11].
CuHTe3 aMu/I0B BBICIIMX aMudaTHYecKuX KUCJIOT IIpo-
BefleH II0 peakLy aMHHOJM3a Ha OCHOBE TpHAlVIIINIIe-
PUHOB PBDKUKOBOTO Macia. OCyIecTBsAnach peakiys HyK-
neoduIbHOE 3aMellleHye NPY WCIIONb30BAaHUM B KadecTse
peareHTa MOHO3TaHO/IaMKHa. OZIHOBpeMeHHOe IIPUCYTCTBYE
Y B3aVMOBJIMSHYE JIBYX HYKJIEOQWIBHBIX IPYIIL THAPOK-
CUJIBHOY 1 aMUHOTPYIIIIBI YacTO ONpesiesisieT KOHKypPeHTHbIN
XapakTep peaklyi, Belb OHU MOTYT IIPOTEKAThb C y4acTueM
o6eux rpymi. O6e GYHKIMOHAIBHBIX TPYIITTBI B3AUMO/IEHCT-
BYIOT CO CJIO}KHBIMU 3UPaMU paCTUTELHBIX Maces ¥ MOTYT
T0/IBepraThCsl peakluy auuarpoBaHus. VIHbBIMU CI0BaMmy,
10 peakIuy IepeaTepupuKAME BO3MOXKHO MOJydeHue
2-aMMHO3TUIOBBIE 3QUPBI KUCIIOT, a [0 PeaKIy aMUHOJH-
3a — cuHTe3upoBaHye N-(2-TuIpOKCU3TIIT) aMUIbI KUCTIOT.
ITpu anammse nonyyeHHbx MK-CIIeKTpOB yCTaHOBIEHO
CTPOEHHeE NIPOJyKTa peaKIiK B3aUMOZIeHCTBHSA TPHAALMIIITIN-
LIePMHOB PACTUTEILHOIO Macia U 3TaHonamuHa. Ilo cpas-
HEHUIO CO CJIOKHBIMU 3dupaMu KojieOGaHusi KapOOHMIBHOM
IPYIIIbI aMUAZIOB KAPOOHOBBIX KUCJIOT HAXOATCS B 00J1ACTH
6onee Hu3KKX 4acToT: 1680-1630 cm . Takxe B criekTpe 06-
Hapy’KeHBI II0JIOCHI, XapaKTepHble /A /iepOpMaIOHHbIX
konebanmii CN- 1 NH-rpynn BTOPHYHBIX HEIMKIMYeCKUX
amuzIoB KUCTIOT 1ipu 1554 cm ! [2]. B cBA3M € 3TUMU, MOXKHO
JieJIaTh BBIBOZL O TOM, YTO B TeMIlepaTypHOM Auana3one 120-
130 °C 1 npu BpeMeHu peakLiuy, paBHOM 3 4, TPAALAJIITIALC-
PYHBI B3aUMO/IEMCTBYIOT C MOHOITAHOIAMUHOM U CHHTe3U-
PYIOT MOHO3TaHOJIAMUZB! BBICIINX anndaTHyecKux KUCIOT
TI0 peaKIy aMIHOJIM34 0 CJIeAYIOLIel cxeme:
(|3H2 ~O-C(O)-R

(llH—O—C( O)>-R’ +3 HOCH,CH,NH, —»
CH,-O-C(O)-R”
(IDHg—OH + RCONHCH,CH,OH
- CIHfOH + R’CO NHCH,CH,OH

CH,-OH + R”’CONHCH,CH,OH
B CpaBHEHUHU C a30TOM MOHO3TAHOJIaMHHA a30T TPpUITa-
HOJIAMMHA MMeeT OoJiee HU3KUe HYKJIEO(l)I/IJIbeIe CBOICTBA.
Hamu nccnenosana peaxkuurAa B3aUMOJIEUCTBUA TPHU3TAHOJIA~
MMHA C TPUaAIIIAIEpUHAMY PBDKUKOBOT'O Macia.

[Tpu cpaBHenun MK-criekTpoB IpOAyKTa 3TOM peak-
iy ¢ MK-criekTpamMu HCXOIHOTO Macia 0OHapY»KeHbI Ma-
JIOMHTEHCHBHBIE TOJIOCHI, COOTBETCTBYIOMUX KOJIeOaHUAM
amuiHOM rpymiie! npu 1643 u 1570 cmL. IToaToMy peakimsa
aMMHO/M3a NPAKTUYeCKH He NpOUcXomuT. IlpucyrcrsBu-
eMm nosnoc ipu 1740 u 1170 cM™ moATBepxK/IaeTca Hajudure
CTIOXHO3QUPHBIX TPYHII B NPOAyKTe peakuuy. IIpucyTct-
BHe IXPOKOM NOJOCkI IpH 3366 M~ B CreKTpe [03BOJIAeT
npesnonoxuTh Haaryue rpynnsl —-NH. Ha ocHoBe ananm-
33 CIEKTPOB MOXKHO HPEANONIOKUTD, 9TO B XOJie pPeaKIuu
06pa3oBanuch AM3GUPHI BBICHINX aTudaTUIecKuX KUCIOT
¥l TPU3TaHOJIAMKHA 110 PeaKIuy nepeaTepuduxanym:

CH,~0-CO-R
H-0-CO-R’ + N(CH,CH,OH); —>
H,-O-CO-R™’

CH,OH RCOOCH,CH,

BN gH—O—CO—R’ + HN

H,~OH RCOOCH,CH,

CrpoeHue NoJy4aeMbIX IPOAYKTOB 3TOH peaKLy peak-
1Mieii BCTPEYHOT0 CHHTe3a OATBEPK/IaeTCs JINTePATy PHBIMU
JanubiMu [4]. TlonTeepxieHa 3QpGEKTUBHOCTD YydlIeH st
CMa3bIBAIOIIeH CIOCOOHOCTH JM3€IBHOIO TOIUIMBA 33 CYeT
nobaByeHnst 13/ HEro CUHTe3UPOBAHHBIX IIPUCANIOK (pHC. 1).

()
30
25
20
15
10

d

20°C
m60°C

a3 M3A  M3XK

Puc. 1. Yayumenue cma3sviéarouseii cCnoco6HOCHU, 86IPANCEHHOT
8 npouenmax, 01 Hehma1020 OU3ENHHO20 MONAUEA C 006ABKAMU
duadpupos évicuiux anupamuuecKkux KUCI0mM U MPUIMAHONAMUHA
(A13), monosmanonamudoe esicutux anupamu4ecKux Kuciom
(MDA) u memunogsix 3gyupos scupneix kucnom (MI)XK)
NpU PA3TULHBIX MEMNEPAMYPAX NO CPAGHEHUIO C UCXOOHBIM
HepmMAHBLIM OU3ENbHOIM MONIUEOM

JaHHbIe, [Ipe/icTaBleHHbIe HAa PUC. 1, HOATBEPKAAIOT
yaydlleHre CMa3blBAIONIUX CBOWCTBA IMAPOOYUIEHHOTO
JIM3eJIbHOTO TOIUIMBA IPH 106aBJIeHUY B HErO COelnHe-
HU, CUHTEe3POBAHHBIX U3 PACTUTEIbHOIO ChIpbA. YKa-
3aHHbIe COeJIMHeHNs MOTIYT OBITH YCIIENIHO MCII0Ib30Ba-
HbI B Ka4eCTBe IPOTUBOU3HOCHBIX IIPHCA/IOK K MOTOPHBIM
torBaM. Ho npu sToM 3¢ $eKTUBHOCTD B3aUMOZeHCT-
BUS HCCe/lyeMbIX COeJMHEeHUI C MeTa/UIMYecKUMU II0-
BEPXHOCTAMHU TPYIIUXCA feTalell An3esbHbIX BUTaTesel
3aMeTHO oTinyaercsi. Hanbonee BbIpakeHHBIMH NIPOTH-
BOM3HOCHBIMH CBOMCTBaMH 00J1a/1al0T AU GUPBI BHICIINX
anudaTryecKux KUCIOT U TPUITAHOJIAMIHA. MeHbIIMU
IPOTUBOM3HOCHBIMU CBOWCTBaMM 00J1aIal0T METHJIOBbIE
3¢QUpPHI BBICHUX aTUPATUIECKUX KUCIIOT.

Jl71s1 yroyG/IeHHOM OIeHKY CBOYCTB 9TUX TPUCAZIOK 1 UX
JIeVCTBUS HA TPYIIMECs OBEPXHOCTH ObLT IPOBEJIeH KBaH-
TOBO-XUMWYECKUH pacdeT ucclefyeMblX coefHeHUM. [1pu
3TOM IIpOBefieHa ONTUMU3ALMsl FeOMeTPUU U OIpeJiesieHbl
3Ha4YeHUs JAUIOJIbHBIX MOMEHTOB MOJIEKYJI, a Takxe apdek-
TUBHBIE 3aps/bl Ha aToMax asora. Hawmbosnee mosspHbIMU
ABJIAIOTC MOJIEKY/IbI 113QUPOB BBICIINX anudaTUIecKux
KUcIoT (puc. 2). PesynbraThl NpPOBEIEHHOTO pacdeTHOro
VICCTIEIOBAHMST OCOOEHHOCTEN ZIECTBHUS ITUX MPUCAZIOK TI0-
3BOJIAIOT OOJIee 1ieleHaIpaBIeHHO BEIOMPATh CBOMCTBA PH-
CaJIK¥l JU71Al IpY/iaHKs HeTAHBIM JIM3eIbHBIM TOILIMBAM He-
0OXO/IMMBIX IKCILTyaTAI[MOHHBIX KA9eCTB [6].

ITo pe3ynbTaTam MCCIeOBaHKA HEOOXOMMO OTMETUTh
VZIOBJIETBOPUTEJIbHYIO KOPPEJIALMIO 3aBUCUMOCTH CMa3bIBa-
IOIIMX CBOWCTB AW3€JIbHOTO TOIUIMBA C UCCIIeAyeMbIMU [pU-
caJiKaMy OT 3Ha4eHUH WX IUMOJIBHOrO MOMEHTa U 3aps/a Ha
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aToMax as3oTa MCCienyeMbIx coenuuenuit (puc. 3). B mpo-
1jecce TPeHUA JieTanel TOIUIMBONOAAIOLIeH annapaTypsl Au-
3€JIbHBIX JIBUTaTesIell aficopOIys NPUCaZioK TIPOMCXOANUT Ha
HeO/IHOPOAHOM MeTaJIN4ecKO! MOBEPXHOCTH C OKCHUTHBIMU
ieHKamu. [Ipucajku ¢ GOMBIIAM JUTOIBHBIM MOMEHTOM
OoJiee aKTHBHBI IPU TaKOM B3aUMOZIEHCTBHH TPYIIMXCS TI0-
BepxHOocTeld. CBOIO pOJib B 3TOM B3aUMOJIEMCTBUY UrpaeT U
HaJI4uMe y MOJIEKYJ I3 OUPOB BHICIINX aMA(paTHIeCKUX KU-
CJIOT ZIBYX Hepa3BeTBJIeHHbIX YIJIeBO/IOPO/HBIX PaluKasioB.
D,

A3 M3A M3XK

Puc. 2. 3nauenus ounonsneix momenmos (D, m) monexyn
dusupos evicuux aruamuueckux Kucaiom
u mpusmanonamuna (J3), MoHOIMAHONAMUOOB BbICUUUX
anupamuueckux kucnom (MDA) u memunogoix 3pupos
svicuux anupamuyeckux kucaom (MIXKK)

% A % .

o N B~ O

s 043 -0,44 -0,45
D, 1 Z(N), eV

Puc. 3. Yiyuwenue cma3siéarouseti cnoco6Hocmu 0u3ensHozo
monauea (861paiCceHHOT 8 NPOUEHMAxX) ¢ 006a8KAMU MONEKYNL
du3dupoe esvicuux anupamuueckux KUCI0m u mpusmaHonaAMuna
(A13), a maxce MOHOIMAHONAMUOO8 BbICUUUX ANUDPamurecKux
xucaom (MBA) 6 pynrxyuu dunonsrozo momenma (D, m) (A)

u 3apsda na amomax azoma (Z (N), eV) (b)

3axntouenue. I1poBesieHbl NCCIIEOBAHUA SKCILIyaTa-
IIMOHHBIX CBOWCTB He(TSIHBIX JU3€JIbHBIX TOIUIUB C JIO-
faBKaMy MIPOAYKTOB, CHHTE3UPYEMBIX TIpH TepepaboTke
paCTUTENBHOTO ChIPhSA. MccieloBaHbI MeTUNIOBLIE 3du-
PBI BHICIINX ajupaTuIeCKUX KUCJIOT, MOHOITAHOJIaMU/IbI
BBICIIHX aMipaTUIeCKUX KUCTIOT, AU3GUPHI BBICITUX aJTu-
daTUyecKuX KUCIOT U TPUITaHOIaMKHA. IIpoBe/IeHbI 1c-
CJ1eJOBaHMA CMa3bIBAIOINX CBOWICTB 3THUX [IpucCajoK u ux
IIPOTUBOU3HOCHBIX XapaKTepUCTUK. [IpoBesieHsl KBaHTO-
BO-XMMHYECKHe pacyeThl TapaMeTPOB CUHTEe3NPOBAHHBIX
Mosnekys1. Habmomaercsi yanoBaeTBOpUTeIbHas KOPpesi-
Ousi MeXAy 3Ha4€HUAMUA JUITI0JIbHOI'O MOMEHTa MOJIEKYJI
U 3apsfia Ha aToMax a30Ta UCCIAeAyeMBIX COeJUHeHU! U
MX CMasblBalole ciocoOHOCThI0. Hanmnydmmumu cMa3sl-
BAIONIMMU CBOMCTBAaMU 00J1a1at0T HePTSAHbBIE IU3ebHbIE
TOIUIMBA C J06aBKaMK [IPOZIYKTOB B3aUMO/I€ICTBUSA PbI-
JKMKOBOI'O Macjaa C TPU3TAaHOJAMUHOM. Hannune Takux
[IpUCaZioK yaydmaeT CMa3bIBaroliue CBOMCTBA Jn3esib-

HOro TorumBa Ha 15-25 % (npu temneparype 20 °C) u

Ha 39-49 % (mpu Temmnepatype 60 °C), UCII0JIb3yeMOTO B

JIN3€eJIbHBIX IBUTATeJIAX CeTbCKOX03AWCTBEHHBIX MaIIUH.
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Improving the environmental performance of petroleum diesel
fuels can be achieved by extracting sulfur from them, but this leads
to deterioration in their operational properties. The objectives of this
study were to find compounds that improve the lubricating proper-
ties of diesel fuel, and to study the properties of fuel, containing such
additives, and the properties of these additives. Quantum-chemical
calculations of the parameters of the synthesized molecules have been
carried out. There is observed a good correlation of the values of the
molecules’ dipole moment and the charge on nitrogen atoms of the
investigated compounds with the lubricating properties. Products,
containing molecules of long-chain fatty acid diesters obtained from
technical camelina oil and triethanolamine, have good lubricating
properties.



