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IKOJIOTHYECKHE ACHEKTbl HCIO0Jb30BaAHUS

motopubix TOoImB (O030p)

PaccmoTpenbr aKoJIOTHUECKHE ACTIEKTHI UCIOIb30BAHUS HEPTSIHBIX U AJTbTEPHATHBHBIX TOILJIHB.
[Tokazano ofiee BO3z€iiCTBUE TPAHCIIOPTHOIO CEKTOpPA HAa JKOJIOTHYECKHE CHUCTeMbl. PaccMort-
peHbl KOJIMYECTBEHHbIE TIOKA3aTesM 3arpsA3HEeHs OKpYsKalolledl cpe/ibl PasJMYHbIMUA BUAAMU
tpaHcropra. IlpoaHasnspoBaHbl MePCeKTUBbI BHEIPEHMS €BPOIENHCKIX HOPM BBIGPOCOB JIJIS
JIETKOBBIX aBTOMOOWJIEl C /IM3eJIbHbIMI U GEH3MHOBbIME JBHUTaTesamMu. [IpuBesnenbr akoJsornye-
CKUE TIOKa3aTeJM Pa3JMYHbIX BUAOB HedTAHDBIX TOIJMB. lIpezcraBieHbl cpaBHUTEJbHBIE Xa-
pakTepucTUKN MX cBOHcTB. [IpoBesieH anaamM3 MperMyIiecTs U HEOCTATKOB MCIOJIb30BAHUS Ta-
30KU/IKOCTHBIX TOILIMB B KAYECTBE MOTOPHOTO TOILMBA. buba. 25, maba. 6.

K.uoueBbie cjioBa: MOTOpHBIE TOIJINBA, aBTOMOOUJIbHBIN OEH3UH, JM3€eJbHOE TOIJINBO, Ta3.

3arpsizHeHrie BO3/JyXa CTaJ0 GOJIBIIONW COIH-
QJIbHOU M 9KOHOMUYECKOI TTPOOJIEMON JIJIsI MHOTHX
Pa3BUTHIX CTpaH, 0cOO6eHHO 51 Meranosucos. OJ-
HOW W3 TJIAaBHBIX TPUYUH 3arpsS3HEHUS OKPY:Kalo-
nieil cpefibl SIBJISIETCS TPAHCIOPT, OCOOEHHO aBTO-
mo6usbHbIl [1, 2]. B HexkoTOpbhIX TOpOJax ero
VAEJbHBIN Bec B OOIIEM 3arpsi3HEHUH MPEBBINIACT
50 %. Ha aBTOMOOHJIBHBIII TPAHCIIOPT HMPUXOAUTCS
55 % BbBIGPOCOB YIJIEBOAOPOAHBIX COEIUHEHUIA,
47 % oxcuzoB yriepojga, 98,6 % OKCHIOB a3oTra OT
OOIIEero KOJIMYECTBA 3TUX BEIIECTB, KOTOPbIE IO-
crynaior B armocdepy Ykpauubr [1].

B cocraB BBIXJIOTHBIX Ta30B BXOAUT OoJee
1000 pasHoo6pa3HbIX KOMIIOHEHTOB, M3 KOTOPBIX
gunip 200 maentuduinmposanbl [6]. ABTOMOOU-
JIIMU BBIOPACBIBAIOTCS TaKHe TOKCHYHbBIE BeIec-
TBA: OKCHU/IbI YIJIEPO/IA, a30Ta, CEPbI, TSXKEJbIX Me-
TAJIJIOB, KaHI[EPOTeHHble U MyTareHHble COe/iHe-
HUSI, aJbJEeTUu/bl, YIJIEBOAOPO/bI, A3PO30JH, aH-

ruApuAbL U Ap. 3a ToJ JErKoBoil aBTOMOOWJIb 3a-
6upaer u3 atMoc(epHOro BO3/AyXa OKOJO 4 T KHC-
JIOPO/IA, a BMECTO HEro BbIGPACBIBAET 3 T yIJIEKHUC-
goro u 0,5 T yrapuoro razo, 90—150 kr Hecropes-
NIMX YTJEBOJOPOIOB, 40 KT okcugoB azota [6].

Bimsanme TpaHCIOPTHOTO CEKTOpa Ha SKOCH-
CTEMY BO3MOKHO B CJEAYIONINX HANPABJICHUSX:

— HCIIOJIb30BaHMe BOJAbI /IS CHCTEM OXJIAK-
JleHust aBurareseil Baytpennero cropanus (JIBC)
U MBITbSI TPAHCIIOPTHBIX CPE/ICTB;

— o0pasoBaHMe IIPOMBINLJIEHHBIX 0TX00B (B
TOM YKCJI€ TOKCHYHBIX U PaMOaKTUBHBIX), CO3/1a-
HMe IIyMa ¥ BUOpaluy;

— HCTOJIb30BAaHUE 3E€MEJIbHbIX PECYPCOB, BbI-
JleJISIEMBIX TI0/I CO3/laHne HH(PACTPYKTYPbI TPaHC-
nopra;

— 3arpssHenue atMocdepbl, BOIHBIX 0ObHEK-
TOB W 3eMeJib, M3MEHEeHNEe XUMHUYECKOTO COCTaBa
rpyutoB u Muxpodopsr (ta6n.1) (Bkaaa pasHbix
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Ta6smna 1. OcHoBHbIE BH/BI BAUSHUSA HA Guocdepy pasHbix BUAOB TpaHcmopra [1, 6]

Bouble 00beKTbI ITouBa

‘ Boi6pochl B BO3/yx

Diopa u payna ‘ Yesoek

AsroMo6ubHBIH Tpancnopt (87 %)

MI/IHepaJII/ISaHI/IH, 3acoJie- SarpHSHCHI/IC TSKeJIbIMU
HHe, HeTerpoyKThl MeTaJlllaMi, OpraHuye-
CKUMHU MacJiaM#, pacTBO-

puresIsIMH, 3acoJIeHe

CO, C H

m~n’

3aboJieBaHiie OPraHoB
JIbIXaHUs, OHKOJIOTHnYe-
ckne 3a00/1eBaHu,
YMEHbBIIEHNUS TTPOI0JIKU-
TEJbHOCTH JKU3HI

Hapymenne rpyaToBoro
[IOKPOBA, 3arpsi3HEHUS

NO,, C, €O, TIPHU/IOPOKHON TTOTTOCHI

JKenesnonopoxubiii Tpancopt (8 %)

Heounmennbre cTokn,
pacTBopHUTeIN

HedrenpomykTer, cMoJTBI,
(heHOIIbI, HOHBI TSIKEbIX
MeTaJLIoB

CO, C H,, NO,, C, SO,,
30JIbl, TIBLIN

YHUUTOKEHUS JIECHBIX U XPOHI/I‘IBCKI/IB 3a60ieBa-
CeJIbCKOXO03SIIICTBEHHbBIX HUA, upo@eccm(maﬂbume
yl"OIIHfI, nsmenenue 1y- 3216OJIBB3.HI/IH, yMmenblie-
Teit MUTpalU KUBOT- HUE IlpO(beCCI/IOHaJleOI‘O

HbIX JA0JITOJIETHA

Boauniit Tpancnopr (2 %)

Hedrecopepkaiue cro-  3arpsAsHenne npuGpex-
KU, TBep/ible U NHUIIeBble
OTXOJIbI, XO3STHCTBEH-

HO-OBITOBbIE CTOKHU

OpPrainyeCKuMN 0TX0/1a-
MU

HOM TI0JIOCBI HECIJTI)IO n CO, C H , NO‘ CY SOZ

CHikenne OUOIPOYK-

[Ipodeccnonanbhbie 3a-
THBHOCTH MOpeil u pex

6oJieBaHUS

Bosaymmsiii Tpancnopr (1 %)

Hedrenpoaykror
HUYeCKHe BbIOPOCHI BOJIN-
31 a9PO/[POMOB

Oprannyeckne u Heopra- TazooGpasubie oprannye- Paspyiienne reoGuonien-
CKIle BBIOPOCHI

[Tpodeccnonasnpibre 3a-
HO30B, IIpepbIBatue My- GOJICBAHUS B Pe3yabTaTe
Tell MUTpAINK )KUBOT-  HOBDILIIEHHOTO JIeiiCTBUS
HBIX 1ryMa 1 3J1eKTPOMarHuT-
HBIX U3JIyueHuii

BHM/IOB TPAHCIIOPTA B 3arpga3HeHue OKpyKalollei
cpeanbt [4]);

— BbIJIeJICHUE TEIJIOTbI B OKPY’KAIOINIYI0 Cpe-
oy Bo Bpems pa6orsl /JIBC u ycranoBok Ttpamc-
MOPTHBIX MPOU3BO/ICTB;

— TpaBMaTH3M U THUOEJb JIIO/el, JKUBOTHbBIX, Ha-
HeceHne MaTepuabHOTO yiiepba BO BpeMs aBapHii;

—  paspyllieHre IOYBEHHO-PACTUTENLHOTO
CJI0S W YMEHDBIIEHNE YPOKANHOCTH CeTbCKOXO03SH-
CTBEHHBIX KYJbTYD;

— WCTOJb30BaHue He(TENMPOIYKTOB ¥ TIPH-
poaHoro Tasa kKak TormuBa Ay JIBC;

— wucroJsib3oBaHue atMocdepHOro BO3/yXa,
KOTOPBII HEOOXOIUM JIJISI OCYIIECTBICHUST PaGOunX
nporieccoB B /JIBC.

Bo Bpems akcmryatanun aBromobuist ¢ JIBC
UCTOYHUKAMU BBIOPOCOB BPE/IHBIX BENIECTB SIBJISI-
I0TCST OTpabOTaHHbIe Ta3bl, KapTePHbIE Ta3bl, MCIA-
penus u3 cucreM nurtanug (1a6a.2), HEKOHTPOJIM-
PYEMbBIil pa3jnB HAa TOYBY AKCILIyaTAITMOHHBIX Ma-
TEPUAJIOB.

Bausgnue aBTOMOOMJIBHOTO TPAHCIIOPTA Ha
OKPY>KAIOIYI0 CPe/y TPOSIBJISAETCS BO BpPEMS JIBU-
JKEHUST aBTOMOOWJIEH, TEeXHUYECKOTO OOCTYy KUBa-

Ta6ymua 2. Bpeausie BoiGpochl aBromo6ueii [7]

Boi6pocsr ‘ CcO ‘ C.H, ‘ NO,
OtrpaGoranubie rasbl, % 95,/98 35/90 98,798
Kaprepmubie rassi, % 5/2 5/2 2/2
Wcnapenue, % 0/0 40/8 0/0

Ipumeyanue. B wuuciurene — GEeH3UHOBDII

3HaMeHaTee — /I[I/ISGJIbeIﬁ .

JiBUTaTeb; B

HUS U DYHKIIMOHUPOBAHUS UHMPACTPYKTYPbI, 06-
ecrieunBalolleil ero selicteue. B orpaboTaHHbIX ra-
3aX aBTOMOOWJIEH COMEPKATCS COJIM METAJIOB, KO-
TOpbIE MOIAAAI0T B IIOYBY, I[IOBEPXHOCTHbBIE U
IPYHTOBbBIE BOJIbI U IOTJIOMIAIOTCS PACTEHUSIMHU, KO-
TOpbIe NOTpedJisieT yesnoBek [8].

Ha cerogHamHuil geHb SKOJOTHUECKre Tpebo-
BaHUA K aBTOMOOWJIIO M €r0 JBUTATEJI0 ABJSAIOTCS
MpHOpUTETHBIMI. HOpMbI BBIOPOCOB OT aBTOTpaHC-
nopra onpenenens JupexkruBamu EC. Boi6pocor
aBTOMOOMJIENl CHadYaJa peryaupoBasuch Jupextu-
Bamu 70,220 /EC (j151 JIerkoBbIX aBTOMOOUJIEiT)
u 88,/77/EC (s rpysoBbix aBTOMOOUJIEI).
BriocsieictBuy ObLT IPUHAT PsiJl MOTIPABOK K HUM C
1[eJIbIO TIONIATOBOTO BBejeHus 6GoJiee KECTKUX Be-
maunn ([Jupexrusor 93 /59 /EC, 94/12/EC nu
96,/69/EC, 98,/69 /EC, 2002,/80/EC, IloJo-
skenue EC Ne 715,/2007) [9].

Jupexktupoit 2009 /30 /EC O6bl1 BHeCEHBI
usmenenusi B dupexktuy 98,/70,/EC no ornorie-
HUIO K TeXHUMYECKNM Tpe6OBaHUsIM K OeH3WHY, /IU-
3eJIbHOMY ¥ TA30BOMY TOILIMBAM U BBEJIEHUIO Me-
XaHM3Ma MOHUTOPWHIA U COKPAIEHUS] MAPHUKO-
BbIX rasoB. llesapio pannoit /IupeKTuBbI SBJSETCS
coKpalieHe BbIGPOCOB OCHOBHBIX BENIECTB, 3a-
IPSA3HAIONIMX BO3/YX B IIPOIECCe MPOU3BOJICTBA U
cxuranus torus [9, 10]. B 1992 r. crpansr EC
BBEJIM HAa CBOEH TEPPUTOPUU IKOJOTMYECKUIT CTaH-
JIlapT, KOTOPbBIH YCTaHABJIMUBAJ MaKCHUMAaJbHOE CO-
Jleps;KaHne TOKCHYHBIX BEIMECTB B OTPAGOTAHHBIX
razax asromo6useit (EURO-1) (ta6.:1.3). Kax/ibie
caenyiomue 4—5 ger EC BBoamna eme O6oJee
cypoBble HOpMBI. Tak BO3HUK/IN 9KOJOTHYECKUE
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craggaptet EURO-1, EURO-2, EURO-3,
EURO-4, EURO-5 u EURO-6 [11]. 9T mepo-
OpUATHS OBLIN HAIMPaBJEHBI HA YMEHbBIIEHUE BbI-
6pOCOB BPEIHBIX BEMIECTB B atMocdepy, MUHIMHU-
3aIMI0 UX BJSHUS Ha JKUBYIO TPUPOJAY U YeJIOBe-
Ka, B gacTHOCTH. OTpaHWUEHWS KacaroTCs COfep-
JKaQHWUST OKCH/IOB yTJIepojia M a3oTa, yTJIeBOIOPOIOB
u tBepAbIx vactuy (caskn). JusesbHble ABUTATEN
g Tpy30BeIx aBTromobuseit ¢ 2000 r. (EURO-3)
JIOTIOJIHUTEJIBHO TTPOXOAT TECT Ha JAbIMHOCTH [12].

Benenctsue kaTacTpoIriecKoro 3arps3HeHHs
OKpYysKafoleil cpeabl MPOAYKTAMH CTOPAHUS TOI-
JIUB W BO3HUKHOBEHUS TapHUKOBOTO addeKra Be-
JYIIUMU TTPOU3BOIUTENSIMU TOILIUB ObLIA TTPUHATA
Beemupnas rtormmsnas xaptus (World-wide fuel
charter|]) — pexomenjgare/bHbIii JOKYMEHT, KOTO-
PBIll YUUTHIBAET COBPEMEHHbIE TEXHUYECKUEe U KO-
Joruyeckue Tpe6OBaHUA K TOIJUBaM. XapTus yc-
TAHABJIUBAET 4 KATeropuum PHIHKOB TOILIUB C IIO-
CJIe0OBATEeIbHBIM yCHUJIeHneM Tpe6OBaHUl OTHOCHU-
TEJbHO 9KOJOTUYECKUX IMOKa3aTeseil Ipu Iepexo-
ne or I kareropun (¢ MUHUMaJbHBIMU TpeGoBa-
nusamu) K IV kareropun (¢ 4pe3BbIuaiiHo BbICOKH-
Mu TpeGoBaHuaMu). JOMoJHUTENbHBIM TpeGoBa-
HUeM K GeH3WHaM SIBJISETCSI OTCYTCTBUE B UX CO-
craBe MeTauanoB, ¢ocdopa u kKpemuus [11].
BonbmmHCTBO HOPMATHBHBIX TTOKa3aTeseil KavyecT-
Ba, KOTOpble peKoMeHayeT BcemMupHas TominBHAsS
XapTHsi, BBEJEHBI B IOCYAapCTBEHHBIE CTAHIAPTHI
Pa3HBIX CTPaH MUPA.

B cBa3m ¢ karacTpodmuecknM 3arpsi3sHEHHEM
OKpysKamIeil cpeabl TPOAYKTAMU  CTOPAHUS
TOILJINB U BO3HUKHOBEHUEM MAPHUKOBOTO addeKTta
BeIyIIUMU [POU3BOJUTENSIMU  TOIJIUB  ObLIa
npungra Bceemupnas tonsmsHas xaptus (World-
wide fuel charter) PEeKOMeH/IaTeTbHbII
JIOKYMEHT, KOTOPBIN YYUTBIBAET COBPEMEHHbIE
TeXHUYECKHEe ¥ 9KOJOrHuecKre TpeGOBAHUSA K
TolJIMBaM. XapTusg ycCTaHaBJuBaeT 4 KaTeropuu
PBIHKOB TOILIUB C IIOCJIE0BATEIHHBIM YCUJIEHUEM
TpeboBaHMi OTHOCHTEJTbHO 9KOJIOTUIECKIX
nokasaresieii npu mnepexoge or I kareropum (c
MHUHUMaJIbHbIMU TpeboBanusamu) k [V karteropuu
(¢ upesBblYaliHO BBHICOKUME  TPEGOBAHUSAMME).
[omoanurteapupiM  TpeGoBaHueM K OeH3WHAM
SIBJIIETCSI OTCYTCTBHE B WX COCTaBe METaJJIOB,

dochopa wu  kpemuus [11]. DBoabmuncTBO
HOPMATHUBHBIX TTOKa3areseil KadecTBa, KOTOPBIE
pekomenjayer Bcemupmas TomuBHAS XapTusd,
BBE/IEHbl B TOCY/JapPCTBEHHBbIE CTAHIAPTHI PA3HBIX
CTpaH Mupa.

Y jaBurareseii aBToMoOWJIel TPONLIBIX JeT
BBIMTyCKa, 0COGEHHO ¢ Kap6iopaTopamMu, TOKCHY-
HOCTb BBIXJIONA HETOCPE/ICTBEHHO CBSI3aHA C TeX-
HUYECKUM COCTOSHHEM CHCTEMbI IUTAHUS U 3a3KH-
raHus, a Takxke c¢ ux peryJssainueir. Ilostomy pe-
MOHT JBUTATEJA, KAKUM Obl CJIOKHBIM OH HU OBbLI,
He MOYKET CUYMTATHhCS KBAJTUMUIMPOBAHHBIM U Ka-
YeCTBEHHBIM, €CJIM TOKCHYHOCTH BBIXJIOIA JBUIa-
TeJIS TI0CJIE PEMOHTA TIPEBBINIAET yYCTAHOBJIEHHDBIE
JIOTyCTUMbBIE Tipesennl [7, 14].

OTpaboTaHHbIE Tasbl aBTOMOOWJIS COAEPIKAT
MPOAYKTBI TIOJTHOTO W HETOJHOTO cropanus HedTsi-
HBIX TOTLIMB, a TaKKe HEOPTaHWUYECKWe COeINHe-
HUS BEIEeCTB, HaXOJMBINUXCS B Torause [11—14].
OnHu KpaifHe HEraTWBHO BJMSIOT Ha 3/0POBbE de-
JioBeka. OTNacHOCTDb JIJIs YeJIOBEKA MPEeCTABJSIET U
ABTOMOOUJIbHBIN IIyM, TaK KaK OH BJIUSIET HA CIyX
U Ha Pa3BUTHE TUIEPTOHUU, SI3BbI JKeIy/Ka U [ua-
6era [10].

Coryacuo uccaegoBanusim [1, 6], aBTomapk
MHUpPa €XKEroJHO BBIOPACBIBAET B OKPYIKAIOUIYIO
cpeny 480—800 mMaH T OKCmAa yrJjiepoja, UTO CO-
craBiasier 19 % MUPOBBIX BBIOPOCOB AHTPOIIOTEH-
HBIX U €CTECTBEHHDBIX HMCTOYHHUKOB BMECTE B3SITHIX,
a raxoxe 19-29 mum 1 merana (7 %), 32—-48 mum T
apyrux yraesogoponos (4 %), 17-21 muapa t au-
okcuaa yraepoga (2 %), 36—76 MAH T AMOKCHIA
azora (20-50 %), 162—198 M/IH T AMOKCHA CEPBHI
(45 %). Tlo pacueram yuennix [1, 15], 3a Bcio
CBOIO UCTOPHIO CYIIECTBOBAHUS aBTOTPAHCIIOPT HC-
nosb3oBan 170 Mapa M3 Kucaopoja u BBIGPOCUT B
atMocdepy 250 Mapa M3 IMOKCHAA CEPbI, 49TO CO-
crasiager 60—70 % OT 1eATeJbHOCTH YeJIOBEKA 3a
nocaegaare 100 ser [1]. ABTOoTpancnopTt BbIOpACHI-
BAaeT TaK’Ke TSKeJTble METAJIbl: HUKETh, XPOM,
PTYyTb, KaJMUil, UHK, KeJe30, MapraHer, GepuJ-
suii. Hakorienue TsizKeJibIX METAJIJIOB B II0YBE U3-
MEHSIET ee XMMHYeCKHe U OMOJIOTHYECKHE CBOMCT-
Ba. MeTasabl aKKyMyJUPYIOTCS B JKUBBIX Opra-
HU3MaX U IOMIAZAIOT B IHUIIEBbIE LemoYku. B armo-

Ta6mua 3. Esponeiickue HopMbl BbIGPOCOB (I /KM) A1 JerKOBbIX aBToMoOmaeii* [11, 12]

Crangapt [lata BHeapeHus CcO ‘ HC ‘ NO, HC + NO, ‘ TBepabie yacTuirbt
EURO-1 Mionb 1992 1. 2,72/2,72 - - 0,97 /0,97 0,14/—
EURO-2 Susapp 1996 r. 1,0/2,3 - - 0,70,/0,50 0,08,/—
EURO-3 Ausapn 2000 r. 0,64,/2,2 -/0,20 0,50,/— 0,56,/— 0,05/—
EURO-4 Susapp 2005 r. 0,50,/1,0 -/0,10 0,25/— 0,30/— 0,025 /-
EURO-5 Centst6pp 2009 r. 0,50,/1,0 -/0,10 0,180,/0,068 0,230 /- 0,005,/0,005**
EURO-6 Centsiopp 2014 r. 0,50,/1,0 -/0,10 0,080,/0,068 0,170 /- 0,005,/0,005**

* C pusenpupivu (B uncsmrene) n GensuHoBbiMu (B 3HaMeHaTesie) apuratenasmu. ** ToJbpKO A1 ABUTATENEN C HETIOCPEACTBEHHbIM

BIIPbICKMBAHUEM.
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chepHOM BO3/yXe TSKeIble METaJJIbl MOTYT OCTa-
Barbcs /10 10 JiHell 1 nepeHocuThCd Ha paccTosinue
1o 2000 xm [14].

AHa/IM3 CTaTHCTHYECKNX MaHHBIX [16] n omeHoK
HETaTUBHOTO BJWSHUS aBTOMOOGUJIBHOTO TPAHCIOPTA
Ha OKPYJKAIOIIYI0 Cpelly M HaceJeHHe IMOKAa3bIBaerT,
41O O0Masg CyMMa BBIOPOCOB 3arpsi3HSAIONINX Be-
niectB B armocdepy B crpanax CHI' eskeromno co-
craBjaser okoJsio 21,2 maH T, 3 HuX 19,2 MaH T
(90 %) or aBromMoGuIBHOTO Tpancnopra [15].

Ecau omenuBath BKJIaZ aBTOMOGUJIBHOTO
TpaHcmopra B o0lee 3arpsisHeHue atMocgepHOTOo
BO3/lyXa B YKpaWHe, TO €r0 4acTb 10 OKCU/IY yTJie-
pozma Oyzser cocTtaBisaTh 49 %, 1Mo yTJeBOAOPOIaM
— 32 %, no okcugam asora — 20 %. Bo mHOTHX
ropojlax Halllell cTpaHbl BBIOPOCHI OT aBTOTPAHC-
mopra coctasisior 60—90 % o6iiero KoJmyecTBa
BbIOpPOCOB [6]. CocraB oTpabOTaHHBIX Ta30B ABTO-
MOOUJISI 3aBUCUT OT BHJa W KayecTBa TOILINBA,
MPHUCAZOK, Maces, PeXXUMOB PabOTHl ABUTATEJ,
€r0 TEeXHUYECKOTO COCTOSIHUSI, YCJOBHN BUXEHUS
aBroMo6uJist u aApyrux dakropos [7, 14].

OcHOBHasI 4acTb BPEIHBIX BEIIECTB, KOTOPHIE
coleprkarcd B OTPAGOTAHHBIX Ta3aX JU3eTbHBIX
JBUTATeJell M 3aTPSA3HIIOT OKPYKAIOIIYI0 Cpeny,
cocrout n3 CO, NOy, C,H,, (nmm npocro CH), a
taoke yriaepoga C (caxa). V3 nepedncaeHHbIX
BeniectB CO, CH u C gBigiorcs NpoayKTaMmn He-
MOJTHOTO cropaHust Tomansa. KRosmuectBo NOy B
BBIXJIOITHBIX Ta3aX CBSI3aHO B OCHOBHOM C BBICOKOM
TemMrepaTypoil cropanus. OKcuabl azora o6pasy-
I0TCS B JIBUTATesJe BO BpPeMs B3aWMOJICHCTBHUS KH-
CJI0pOJIa M a30Ta, KOTOPBIE COJEPIKATCS B BO3/yXE.
Uem BbIllle TeMIlepaTypa CropaHus, TeM Oo0JbIie
o6pasyerca NOy. Ha Ttemmeparypy cropanus
BJMAIOT KOHCTPYKTHBHBIE (hakTopsr (Hampumep,
CTEeneHb CKATUsA) U peskuM padotsl asurarens (co-
CTaB CMECH, HATPY3KH).

Y 6eH3nuHOBOrO [BUTATENS HANGOJbIIEE BJIUSI-
HUe Ha 0Opa3oBaHUe BPEIHBIX BEINIECTB OKA3bIBAET
coctaB cMecd. B orsimume oT GEH3WHOBBIX JIBUTATE-
Jiell IM3e/M UMeIoT CYTEeCTBEHHO HU3IINI YPOBEHD
BeiOpocoB CO, NOy u CH. HauGosee Hu3KwMii
ypoBenb BbiOpocoB CO u CH nocruraercss o6br9HO
Ha pekuMax cpeannx Harpysok (ra6i1.4). Bomb-
e OTJIMYNS B YPOBHE W IO XapakTepy H3MeHe-
HUSI BBIOPOCOB B 3aBUCHMOCTH OT COCTaBa CMECH Y
Ji3eJieil 110 CpaBHEHUIO ¢ OEH3MHOBBIMU JIBHUTATe-
JISIMU CBSI3aHBI C WHOI MPUPOJION TIpollecca cropa-
HUs: y GEH3MHOBOTO JIBUTATEJISI C [OMOIIBIO CBEYH
MOJPKUTAETCST XOPOIIO IepeMellanHasi CMeChb BO3-
JlyXa ¥ [apoB TOILIMBA, a B Ju3eJe ITPOUCXOIUT
camoBociiamerenne (B akese pacibLIsIeTcs TOI-
JIMBO, B 30HAX C KOHIIEHTpAIUell TOIIuBa mpulbin-
sutesabto a = 1 [15-17]).

B BBIXJIONMHBIX ra3ax [u3esss HPUCYTCTBYIOT
nHOT/Ia B GOJIBIINX KOJUYECTBAX YACTHUIIBI YTJIEPO-

Ta6mua 4. CocraB oTpaGOTaHHbIX Ta30B JABHIaTe-
aeii [14]

KomrmoneHTbt Bensunonbiit JluseabHbII

0TpaGoTaHHbIX Ta30B, % JIBUTATE/Th JIBUTATE/Th
A3zoT 74=77 74-78
Kucaopon 0,3-8,0 2,0—-18
BojgHolt nap 2,0-5,5 0,5-9,0
Oxcuy yriaepojga 0,5—12 0,005-0,4
Oxcu/pl a3oTa 0,01-0,8 0,004-0,6
[lnoxcnp cepor - 0,002-0,02
YraeBosopo/is 0,2-3,0 0,01-0,3
AJIbJIern/IbI 0-0,2 0,001-0,009
Caxa, r/m3 0-0,04 <0,01-1,1

npa (caxa). ITO IPOUCXOAUT M3-3a HAJIUYUSA 30H
6oraToil cMecu B cTpye paciblienus toransa. Ca-
JKeBbIJIEIEHNe JIN3eJsT CO3/IaeT XapaKTePHbBINH uep-
HBIN JBIM BBIXJIOTIA ¥ OTPAHUYHBAETCS HOpMaMU
TOKCUYHOCTH.

JlusenbHbBIE ABUTATEN BBIOPACHIBAIOT B OOJIH-
MIOM KOJIMYECTBE CaXKy, KOTOpas B YHCTOM BUJIE
ABJISETCS HeTOKcmYHoi. OHAKO YaCTHIIBI CaKH,
uMesi BBICOKYTIO a/ICOPOIMOHHYTIO CIIOCOOHOCTD, He-
CyT Ha CBOEHl TMOBEPXHOCTU YACTUIIBI TOKCUYHBIX
BEIeCTB, B TOM uucJje u KaHieporeHuoix. Caka
MOJKET JI0JITOe BpeMsl HAaXO/UTbCS BO B3BEIIEHHOM
COCTOSIHUM B BO3/lyX€, YBEJUUYUBAS ITHM BPEMS
JleficTBUA TOKCUYHBIX BEIEeCTB Ha desiaoBeka [17].

Baskneiinieii 9K0J0rMUeCKoOil XapaKTepPUCTUKOM
JIN3€JIbHBIX TOILINB SIBJISETCS HaJMunie COeJUHEeHMI
cepbl. B pesysabrare aTOro HeraTMBHOTO (hakTOpa
TpeGOBAHUS K MX COJIEPKAHUIO TIOCTOSTHHO Y3KeCTO-
yarorcst: ot 500 man~1 (B 1996 r.) mo 50 man~! (B
2005 r.) [11]. B 2010 r., B COOTBETCTBUH C €BPO-
neiickumu crangapramu EURO-5, makcumasbHOoe
cojiep;kaHue cepbl B OeH3WHE U JIU3€JIbHOM TOTLIH-
Be J0/KHO coctaBaarh 10 man~!1 [18]. Oxnum us
HAINpaBJAeHWH YJIyUdIIeHNs] HSKOJOTHYECKUX Xapak-
TEPUCTUK N3EJbHBIX TOIJINB SBJSETCS yMEHbBIIIe-
HIEe B €r0 COCTaBe coeAWHeHuu cepbl. /lm3enm da-
e YCTAaHABJMBAIOT HA aBTOMOOWJISX TOBBINIEHHOM
I'PY30TO/bEMHOCTH, XOTS CYIIECTBYET TEHCHITUS
MPUMEHSTH N3/ Ha aBTOMOOWJISIX CpeJHel u fa-
JKe MaJioil rpysomnogabeMHoct [7].

Kpowme 3arpsisuenust oKpyskaioieii cpeibl ca-
MHUM aBTOTPAHCIIOPTOM, HAa €€ COCTOSTHUE BJIUSET
TaKyKe W €ro COMyTCTBYIOIIas nH@pacTpykrypa. B
MepBYyI0 O4Yepelb ATO KACAETCS OTKPBITBIX aBTOCTO-
SHOK, Tapa’kKHbIX KOOIEPATHBOB M aBTO3aIlpPaBOY-
ubix cranmmii (A3C), KoTopbie He 06OPYIOBAHBI
JIOKQJIIbHBIME COOpYsKeHusmMu [14].

A3C gaBrgioTCSa OJHUM W3 TJIABHBIX COCTaBJISI-
01X WHPPACTPYKTYPBI TpaHcIopTa ropojaa. OHI
MOJIyYaloT, XPAHAT U PEATU3yIOT MOTOPHbIE HedT-
STHbIE TOIJINBA B OOJIBIITMX KOJUYECTBAX U TIOITOMY
SIBJIIIOTCSI CEPHE3HBIM MCTOYHUKOM 3arpsi3HeHUsI
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OKpYKalollell cpesibl BO BPEMsI MCIIAPEHUsT TOTLIH-
Ba 1 ero pa3auBoB [4]. /Ly maHHBIX NpeATPUITHii
CAaHUTAPHO-3ANIUTHAS 30HA JIOJDKHA COCTABJIATDH
50—100 M, HO B MHAYCTPHAIBHO Pa3BUTBIX TOPO-
JlaX C BBICOKOH IJIOTHOCTBIO HACEJIEHUS 9TU HOPMbI
HapymaioTes [14].

ABTOMOOUJIbHBIN TPAHCIIOPT SBJSETCS TJIAB-
HBIM TIOTpeOuTeseM HeTIHBIX MOTOPHBIX TOILIUB.
YBesndyeHne KOJUIECTBA aBTOMOOWIEH M MOII[HO-
CTW WX JIBUTATeJell TPUBOAUT K YBEJUYEHUIO TIO-
Tpebsenuss Hedtu. IIponopnnoHaIbHO yBeTMUNBA-
I0TCS W BpeJHBbIE BLIOPOCHI B atMocdepy orpado-
tauHbIX TaszoB /J[BC, koropbie pacTyT u3 roja B
roJl ¥ TPHOOPETAIOT YTPOKAIONUI XapakTep. AB-
toMo6min fgaiotr 10 90 % Bcex 3arpsisHEHH BO3-
JyTHOro Oacceiiia OGOJIBIIMX TOPO/IOB BBICOKOTOK-
CUYHBIMU U KaHIIEPOTeHHBbIMU coe/nHeHusamMu. Pe-
IIeHne OTMEYEHHBIX MPOOJEM OTeuecTBEHHAs] W 3a-
py6eskHas HayKa U MMPAKTUKA BU/AT B MCIIOJb30Ba-
HUU aJIbTEPHATUBHBIX MOTOPHBIX TOILIUB JIJISI Pa3-
JIMYHBIX BUJOB aBTOMOOWJIBHOTO ¥ aBHAITMOHHOTO
TPaHCIIOPTA.

ITo nmpornozam Mex/ryHapo/HON OpTraHU3aII
rpakganckoil apmammu (ICAQO) [19], B 2005—
2025 rr. obmuii cupoc Ha BO3IYITHBIE MEPEBO3KH
KasK/Iblil Tos1 6yeT pactu B cpeaneM Ha 4,8 %, 4To
NpUBEJET K YBEJIMYEHUIO BJBOE MUPOBOTO IapKa
BosaymHbIX cynoB (BC). U3 aroro caenyer, uto B
nepuoji 10 2025 r. 06beM MACCAKUPCKUX TEPEBO-
30k BC yBemmuutcs 6oJiee ueM B 2 pasa, a 00beM
IPY30BbIX TIEPEBO30K ele GoJbiie. Bee aTo npuse-
JleT K YBEJHYEHUIO KOJUYeCTBA MOTPe6JIIeMOro
aBHaIlMEll TOIIMBA W, KaK CJE/ICTBUE, K yBeJmde-
HUIO 3arpsi3HEHUST BO3/yXa OTPaGOTaHHBIMU Ta3a-
Mu. B pesysbTaTe aBMATPAHCIOPTHBIX IMEPEBO3OK
MPOVCXO/IUT TaK)Ke 3arpsi3HeHNEe TOYBBI U BOJIHBIX
o6bexkToB. Kpome Toro, aBmaiius 0Ka3blBaeT Ha OK-
PY:KAIOIIYI0  cpeay  3HAaYuTeJbHOE  ITyMOBOE
BO3/IEHICTBHE.

Oco6eHHOCTY BJIUSIHUASI aBUAIIMN HA OKPYJKalo-
NIyI0 Cpeay CBS3aHbl, BO-TIEPBBIX, C TEM, YTO CO-
BPEMEHHBIN TTApK CaMOJIETOB U BEPTOJIETOB UMeEeT
raszorypOunnbie gauraresun (ITJ]). TlopiiHesbie
JIBUTATEJI OCTAJIUCh Y CAMOJIETOB B CEJbCKOXO351Hi-
CTBEHHON M CHOPTUBHOIN aBUAIUU, a TaKyKe y He-
6OJIBIIOTO KOJMYECTBa JebTamianoB. Jlaxe B
CIIIA, rze okoso 200 ThIC. 4aCTHBIX CAMOJIETOB C
JIBC, Ha HUX mpuxourcs Juib 5—6 % ToILmBa,
norpebsigemoro apuarueii. Bo-Bropsix, I'T/l wuc-
MOJb3YIOT aBUAKEPOCHH, KOTOPBIH B OTJIUYHE OT
aBTOMOOUJIbHOTO GeH3MHA U JU3EJbHOTO TOILTHBA
JIYUIIETO KAavyecTBa, TaK KaK COJEPKUT MEHbINE ce-
Pbl U MEXaHWYECKUX TMpuMeceil. B-TpeTbux, 0CHOB-
Hast Macca oTpaboranHbrX razoB BC BbiOpachiBaeT-
€SI HETIOCPE/JICTBEHHO B BO3JAYITHOE TTPOCTPAHCTBO
Ha OTHOCHTEJbHO OOJIBIION BBICOTE, TPU BBICOKOI

CKOPOCTH ¥ TypOYJEHTHOCTH MOTOKA, U TOJbKO He-
6oJIbITIasi 4acTb — B HENOCPEJACTBEHHOM OGJU30CTH
OT a9POIIOPTOB ¥ HACEJEHHBIX ITYHKTOB [7].

[Ipu ropenun KepocuHa B OKPYKAIOIIYIO Cpe-
Ny, KpOMe AMOKCH/[A YTJepOJa, BOASHOTO Iapa,
a3oTa, TOMAJAI0T TaKue 3arpsS3HSION(He BellecTBa:
OKCH/L yr/Iepojia, pas/uunbie yriaesogopoapt CyHy;
okcuapl asora (mpeumymecrsenno NO u NOpy,
NOy); OKCHIBI Cepbl, TBEP/ble YACTHIBI YTJIEPO/AA
B BH/IE CAXKM, KOTOpas o6pa3yercss MpH HEMOJHOM
CrOpaHuM KEPOCHHA B MCXOJHOM COILIE aBUAIMOH-
HOTO JIBUTATEJSI, W HEKOTOPBIE JIPyTHE BENecTBa B
He3HAYUTENbHBIX KosindecTBax. CojiepsKaHue cepbl
B aBWAIIMOHHOM TOIJIUBE CTPOTO JIUMHUTUPYETCS
(ne Gouabure 0,3 % obmieil Macchbl TOILIMBA), TO3TO-
MY BBIOPOCBHI OKCHJIOB CEPbl U3 aBHAJ[BUTATENEN He
KOHTPOJIUPYIOTCS U HE HOPMUPYIOTCS.

Maxcnmanbnbie BoiGpocbl CO u CyHy o6pasy-
I0TCSI TIPY HAUMEHDIINX 3HAYEHHUSIX OTHOCHTETbHOI
TATH B CUJIy TOTO, YTO HA PEXUMAX MAJoOro rasa
HAVMEHbIIINe 3HAYEHMs UMEIOT TeMIlepaTypa U [aB-
JieHue BO3/JyXa B KaMepe Cropamusi, KOTOPble Tpef-
OIIPe/IeJISTIOT MUHUMAJIBHYIO MTOJHOTY CTOPAHUS TOTI-
JuBa. Ha pexxnmax Masnoro raza yxXyAmaioTcs U yc-
JIOBHSI pACIbLJIEHUsS aBUAIIMOHHOTO TOILJIMBA, YTO
VXY/IIaeT ToJHOTY ero cropanus. [lo mMepe yBenu-
uenust orHocute pHOi Tsarn BpiGpocst CO n CiHy
PE3KO YMEHBINAIOTCS W HA B3JETHOM PEXKHUME CO-
craBysgior Bcero 0,1-0,5 % MakcuMaJbHBIX BBIOPO-
COB Ha peskuMe Majoro rasa. Boei6pocer NOy, Ha-
MIPOTHB, YBEJIMYMBAIOTCS ¢ yBeamuenueM Tsaru [20].
Hawub6osbinme BBIGPOCHI CaskKW U JIBIMJICHUS TTPOUC-
XOJISAT TIPHU B3JieTe U HabOpe BbICOTHI, KOT/A JIBUTa-
Teau pabotaiot ¢ neperpyskoit B 1,1—1,2 pasa ot-
HOCHUTEJHbHO CBOEH HOMHWHAJIbHOW MOIIHOCTH W Ha
o6oraleHHol TOIINBHON cmecu [7].

B aBuanuum npuHSITO paccMaTpUBATh OTAEJbHO
BBIOPOCHI 3aTrPA3HAIONINX BEMIECTB B aTMOC(EpHDIi
Bo3ayx Ha BbIcOTe 900 M, KOTOpbIE BAMSIOT HA Ka-
4ecTBO BO3/lyXa B palioHe asporopToB, U BBIOPOCHI
Ha BbeicoTe 6Gosiee 900 M, KOTOpbIE MMEIOT CIIEIH-
¢uueckoe BaugHue Ha armocdepy. Bo Bpems
B3JIETHO-TIOCAIOYHBIX OTIEPAlNil M UCIIBITAHUN /IBU-
raTesieil MpU TEXHUYIECKOM OOCTYKMBAHUHU TTPOYC-
XOJIAT BBIOPOCHI BPEJHBIX BEIIECTB B OKPECTHOCTSIX
a’poropra, B Pe3yJbTare 3arpsa3HIIOTCS IPU3EM-
uple cjaou atrmocdepnl. [lo orenkam skcrepTos,
0o6beM TakuX BBIGPOCOB cocraBjsier 23 % O0O6Iero
o6bema BbIOpocoB aBuaruu [20].

ABmnanus 3arpsisusier atMocdepy B riao6asib-
HpIx MacmTabax. Tak, TpaHCKOHTHMHEHTAJbHbIE
gaiirepsl ipn 300 B3serax um mocajkax Ha TPOTH-
skeHu 1 cyT BBIOpACHIBAIOT B aTMOC(eEpY OKOJIO
3,7 T okcuga yriepona, 6ojee 2 T YIJIeBOIOPOJI-
HbIX coepuHenuii (HecropeBLINE KOMIIOHEHTbI TOI-
auBa) m okosio 1,7 T okcuaoB azora. B pesyJbTaTe
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[IPOBE/ICHUS UCCJIEIOBAHUN B HEKOTOPBIX a3pOIIop-
TaX MHUpPa ObLIO YCTAHOBJIEHO, YTO B OOJIBITUHCTBE
cayyaeB 3arpssHeHue arMocdepHOro BO3/yXa Bbl-
XOJIMJIO 32 TIpe/iesibl JorycTuMoro yposus. Hampu-
mep, B Jloc-An/kesnece ObLIO 3aperucTpupoBaHo,
YTO co/lepsKaHue OKCHUa YrJjepoja B pailoHe aspo-
nopra npesbimaer 1K na 11,5 mr/m3 B Teuenune
6OJIbITIEN YacTh CYyTOK, a OJIMH pa3 B MeCSIl MOXKET
jpocturarh u 25 mr/m3 [21].

[To axcmeptaBIM OmeHkaM, B 2000 r. B mesoM
0 TEPPUTOPUN YKpauHbl 00BEM BBIOPOCOB 3a-
rpsasugonmx BeniecTB BC rpaskpanckoil aBuanun
Ha Bbicote 900 M (mpusemHbIil ci0if arMocdepb)
coctaBuau 50 toic. T (oros0 33 % obiiero o6bema
BBIOPOCOB), U3 KOTOPBIX 29 THIC. T MPUXOJAATCSA HA
okcuz yraepozaa, 11 Tbic. T Ha YraeBoJOpPO/bI, KO-
TOpble He cropeju, 8 TbIC. T HAa OKCH/bI a30Ta U
moyTH 2 ThIC. T HA OKCU/bI cepbl. Ha BbicoTe CBbI-
e 900 M BBIOGPOCHI 3aTPSI3HSIONINX BEIIECTB ObLIN
orterennl B 103 toic. T (moutn 67 % o6iiero o6be-
Ma BbIGPOcOB). M3 Hux 38 ThiC. T NPHINLIOCH HA
OKCHJI YIJIepoJa, 7 ThIC. T Ha yraeBogopomsl (He-
CropeBIIKe KOMIIOHEHTBI TOILIMBA), OKOJIO 46 ThIC.
T Ha OKCuJbl a3ota u 11 ThiC. T HA OKCHU/bI CEPDI.
[Tpu6M3NTENBHBIN COCTAB TOKCHYHBIX W <«TTApHU-
KOBBIX» IPOAYKTOB cropanus Ttonyus Juas ['T/]
npusezien Hwke [11]:

CO2, % - 5-12
CO, % - 0,01-1,0
N.Oy, % - 0,005-0,5
Vraesonopoasl, % - 0,001-0,5
Anbreruapl, % - 0-0,4
SOy, % - 0-0,4
Caxa, r,/M3 - 0,1-1,0
Bens-a-nupen, r,/ M3 - g0 1107

Kpowme Toro, B mpojyKTax CropaHus TOIJINB
nra I'T/L o6Hapy:KeHbI MOJUIUKJINYECKIE apeHbl 1
UX HUTPOIPOM3BO/IHBIE, OKA3bIBAIOLE TOKCHYECKOe
Bo3zieiicTBIEe. MeXXIyHapOoaHbIE HCCJIEJOBAHUS TIO-
Ka3bIBAIOT, YTO BJMSHNE aBUAIMN HA 3arpsi3HEHHE
armMocdepbl He TpeBbIaeT 4 %, OAHAKO B paiioHe
A3POTIOPTOB, KOTOPBIE MHTEHCHBHO 3KCILTYaTHPYIOT
BC, sarpsssenue atmMocdepHOro BO3ayxXa MOXKET
JOCTUTATh KPUTUIECKOTO YPOBHS, B YaCTHOCTH, IO
HoKasaTesIAM OKCUJO0B asora. K ToMmy ke aBualud
SIBJISIETCS] TMPSIMBIM HCTOYHHKOM SMUCCHU TIPOJYK-
TOB CTOPAHUS TOILIUB B BEPXHHUE CJIOM aTMOC(hephl,
KpaiiHe YyBCTBUTEJbHOH K MOJOOHBIM BeIIeCTBAM
[11]. CyuiecTBeHHO BJHMSET HA OKPYXKAIOILYIO Cpe-
Jly aBUAIIMOHHASA Ha3eMHas TeXHUKA, K KOTOPOii
OTHOCATCS CIeIUaTbHble TeXHUYECKHEe Ha3eMHbIE
cpeacTBa /s 0OCHYKUBAHUST aBHAIIMOHHON TEXHU-
KU, BO3JAYIIHBbIX NEPEBO30K U COAEPXKAHUI a3po-
JpoMoB [20—22].

OnHUM ¥3 HANpaBJeHUN yMEHbIICHHS Hera-
TUBHOTO BJUSHUSA TPAHCIOPTAa Ha OKPYSKAIONIYIO

Tabsmua 5. IMuccus BpeaHbIX BemecTs (T/KM)
npu cropanuu tomsms [11]

Tonmso ‘ CcO ‘ CH ‘ NO,
bBensun 42 8,5 9,1
Cokmskennbtii nedrauoii ras 19 4,8 8,7
CokaTbIil TPUPOIHBIN Ta3 8,5 4,5 8,5
BeHsuH B cMecu ¢ BOAOPOJIOM 3 2,8 4,55
Metanon 28 4,6 4,4
Meranon B cMecu ¢ 6EH3UHOM 32 5,4 7,6
?/I[_IGZTTC()SIOB) CMECH € ra30M CHHTE3a 5 25 3.5
Cunres-raz (H, + CO) 0 0,4 2,3
Bogopon 0 0 2,5

Cpe/ly sSBJISIeTCs NpUMEHeHUe aJbTePHATUBHBIX BU-
JIOB TOILIMB, KOTOPbIe MpPH Cropanuu OYyIyT Bbi/e-
JIATb MeHblliee KOJIUYECTBO OMACHBIX M TOKCUYHDIX
BEMIECTB.

B nacrosiee BpeMs NpUOIM3UTETHHO MOJOBUHA
no6biBaeMoit HeddTH TiepepadaTbiBaeTcss B MOTOPHOE
TOIUIMBO, IIPUYEM Ha aBTOMOOWJIM IIPUXOAUTCI 75 %
o6miero o6beMa MOTPEeGHOCTH TPAHCIIOPTA B TOTLIH-
Be, a ocTaBinuecs 25 % B OAMHAKOBBIX IPOIMOPIUSAX
Ha aBUAIMIO W BOJAHBIN TpaHcropt [16, 23].

Ceroitisi UCIOJIb30BAHKE ATBTEPHATUBHBIX TOII-
JIMB PACCMATPUBAETCS KaK crocob paciiupenus: 6aspl
9HEPropecypcoB, a TakKKe KaK OJUH U3 CIIOCOOOB
YMEHDBINECHUS TEXHOTEHHOTO BJIMSHHUS Ha OKPY’Kalo-
uyio cpeay (ra6m.5).

[IpakTuyeckuii ONBIT MOKA3bIBAET, YTO HauOO-
Jiee TIEPCIIEKTUBHBIM HAINPABJIEHUEM PEIleHUs TTPO-
6J1eMbl  paciupenusi 6a3bl 9HEPTOPECYPCOB IS
TPAHCIIOPTHBIX CPEJICTB SIBJSETCS TPUMEHEHWEe Ta-
3006pasHoro TomauBa (IPUPOAHDIL, CKATBIH, CHKH-
JKeHHbIN, TeHePATOPHbIN, KOKCOBBIH W CJAHIIEBBIN
rasbl) Kak UCTOYHMKA SHEPTUU MM aHTUIETOHAIIN-
OHHOW <«JiernpoBaHHOI» npumecu g /JIBC u cu-
JIOBBIX YCTAHOBOK CAMOJIETOB.

[TpumensieMble CErofHs aabTepHATHBHBIE TOILIU-
Ba CUJIbHO PasJMyYaioTcss TOKCHYHOCTbIo (Tabir.6).
Coxmkennbie HedTsinbie Tasbl (mponaH-6yTaH) 3Ha-
yuteapno Menee tokcmuabl (ITJIK 1800 mr/m3)
no cpaphennio ¢ HedrsupiMu Gensunamu (100
mr/M3) u auseabubiMu TormBamMu (300 mr/m3).

Harnuona bHBIM aBUAITMOHHBIM yYHUBEPCHUTE-
ToM coBMecTHO ¢ Vuctutytom raza HAHY mnpen-
JIO’KEH HOBBIN BUJ aJbTEPHATUBHOTO TOTLJINBA [IJIS
ABC — razoxuakoctaoe tomauBo. OHO Tpen-
CTaBJsgeT co60ll MOJEKYJSPHBI pacTBOp ra3a B
HU3KOCOPTHOM Gensune (C HU3KUM OKTaHOBBIM
yrcaoMm). [as0KUAKOCTHOE TOIIUBO 06pasyercs
P CMEIIUBAHUY Ta3a W GeH3WHa BO BpeMs Ioja-
YH TOMJIMBA B Kap6lOpaTop Ha PasHBIX pPeKUMax
pa6ornl gBuratesd. llpeumyliecTBa JaHHOTO CIIO-
co6a THTaHUS aBTOMOOWJIS 3aKJIOUAIOTCS B CJEIy-
IOIEM: TIPOMCXO/JUT IKOHOMUS >KUKOTO TOILINBA,
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Ta6smna 6. Y aenbubie BoIGpocs! (T/KM) ABurartesieii, paboTalomux Ha pasHbix BUAax TomauBa [11]

Coxarbiit [luzenbHoe |[IpupoHblil ra3 B cMecu ¢ u-

Toxcmanoe semectso K* LSS Bensnu™* NPUPO/HBIN Ta3 | TOINJINBO 3€JIbHBIM TOILINBOM
Okcu yriepoja 1 2,5-10 1-2,5 0,5-1,5 0,2-1,6 0,2—1
Oxcnyt a3ota 41,1 1-1,8 0,25-0,45 0,5-0,9 0,5-1,8 0,5-1,8
Yraesogopozpr (kpome 1,26 1-2 0,1-0,2 0,1-0,2 0,1-0,2 0,1-0,2
MeTaHa)
OKcCH/I CBUHIIA 100 0,06-0,12 0,06—-0,12 - - -
Camxa™** - - - - 4—-40 2-15
Bens-a-mmpen**** - 0,003-0,03 0,0015-0,02 0,0003-0,0009 - -

* K — xoadduienT sKBUBAJICHTHOCTH, PABHBIIl OTHONIEHUIO TOKCHYHOCTH SMUCCHM K TOKCHYHOCTH OKCHJA YIJIEPOJa U MOKA3bl-
BaloIIMil, BO CKOJDBKO pa3 Gosbpmmil o6beM BO3AyXa MOKeT 3arpsasuutb k 3uadenmio II/IK gammoe BemecTBO B CpaBHEHHH C
OKCHJIOM YTJIEpPOJa B TaKOM e KojuuecTBe. ** BeHaun B cMecH ¢ cucreMoil yMeHbIIEHHS TOKCUMYHOCTH. *** DMuccust caxxu mpu-
BeJleHa B e[MHUIAX JABIMHOCTH 1m0 XapTpwaKy. **** Bens-a-nupen n Apyrue MOMUIIKJIMYECKIE apOMaTHYeCKNe yTIeBOJOPOJIDI.

KOTOpasi B 3aBHCUMOCTH OT JOMUHUPYIOIIMX YCJO-
Buii sKkcrryaraiuu (1mocce, ropoj) cocraBJser
25—40 %; CyuecTBEHHO CHUKAIOTCS BBIGPOCHI
BPE/IHBIX BEIIECTB C OTPAGOTAHHLIMHU Ta3aMH [[BU-
ratesia (Ha xosoctom xoqy CO — 0,25-0,3 %, nHa
cpeanux o6oporax (2500-3000 06./Mun) —
0,3-0,4 %); nogBageTca BO3MOKHOCTH IIPUMEHE-
HUSI HI3KOOKTAHOBBIX Mapok GeHsuHa 6e3 yxy/iiiie-
Hust paGoThl BUTATEJSI; BO3MOXKHO UCIIOJIb30BAHLE
MApOK Maces ¢ yBeJMYeHueM CPOKa X 3aMeHbl Ha
10—20 %; yJIydIaioTcst MyCKOBbIE XapaKTEPUCTHKI
asuratess (6osee GBICTPBIA 3aMyCK W IPOTPEBAHUE
JBUTATENS B XOJOAHOE BPEMS T0/a); OTMEUEHO
yBeJUYEHNE MOIIHOCTU JIBUTATEJS aBTOMOOWJS Ha
15-20 %.

[To cpaBHeHUIO € aBTOMOOWJISIMEH C Tazo6aJ-
JIOHHBIM OGOpYZIOBaHUEM [T PAaGOThl Ha CXKUXKEH-
HOM Ta3e B aBTOMOOWJISIX CO CMENIAHHOW TOIIJINB-
HOM CHCTEMOH 3HAUMTEJbHO BbINIE Mokapobesornac-
HOCTb GJlarojjapsi CHIDKEHWIO JaBJIEHUS Ta30BOTO
TOILJINBA, KOTOPOE IOJAeTCS B TIOAKANOTHOE IIPO-
crpanctso, g0 0,15-0,04 Mlla u ymMeHbIneHHIO ero
pacxoma [24]. [piMHOCTH OTPaGOTAHHBIX Ta30B
npu pabore HA JAU3€TBHOM U TA30/IU3EJTbHOM ITHK-
jgax B mpegenax 0—50 % MakCUMAaJbHOU 3arpyskKu
[OYTU He OTJIUYAETCS, A IPU IIOCIEAYIONEM POCTe
Harpy3K#d BO BpeMs palbOoThl Ha JM3EJbHOM IHKJE
JBIMHOCTb OTPAGOTAHHBIX Ta30B CTPEMUTENbBHO
BO3pacTaert.

Copepskanre B OTpaGOTAHHBIX Ta3axX OKCHUIOB
a30Ta B 3aBUCUMOCTH OT peXXuMa palboTbl JBUTATE-
JIST YMEHBIIAETCS 110 CPABHEHUIO C /IU3EJbHBIM IIHK-
JoM Ha 26—49 %, KOHIEHTpPAIUs YIJEBOAOPOIOB
IpH TIepexojie Ha Ta30/M3eJbHBbIH IUKJI YBeJNYn-
BaeTcs, HO YTJEBOJOPOABI B OCHOBHOM IIPE/ICTaB-
10T coboir Metan [25].

BoiBo b1

ABTOTPaAHCIIOPT BBICTYIIAeT OCHOBHBIM 3a-
IPA3HUTENIEM BO3/lyXa BO MHOIMX [OpojiaX Mupa.
YacTuuHO penuTh 3Ty mpobieMy MOKHO TpHUMeHe-

HUEM aJIbTEPHATUBHBIX MOTOPHBIX TOIJIUB BMECTO
TPAJAMIIMOHHBIX JKUAKKX HedTssHbiX (GeH3uHa |
JIM3eJIbHOTO TOIIMBA). B 4acTHOCTH, ajbTepHATH-
BOI HeddTH MOMKET cTarbh MPUPOAHLIH ra3. OaHaKko
3TOT BUJ TOILJINBA VIMEET CYIIeCTBEHHbIE HEO0CTaT-
KH, TIOTOMY IIPeJIaraeTcs MpUMeHEeHNe Ta30Ku/l-
KOCTHOTO TOILJIUBA, KOTOPOE MMEET IKOJOTHYECKUE
U 9KOHOMUYECKHE MPEeUMYIeCTBa B CPABHEHUU C
JIPYTUME BU/IAMU TOTLTAB.
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ExoJiOoriyHi acnekTd BUKOPHCTaHHS
mMotopHux mnajuB (Orusia)

Posrasinyro cywacHi colliaJibHi Ta €KOHOMiuHi aclieKTH BUKOPUCTAHHS HA(TOBUX Ta ajbTep-
HaTUBHUX naauB. ITokasaHo 3arajbHUil BIJIMB TPAHCIOPTHOIO CEKTOPa Ha €KOJIOTiuHi cHucTe-
Mu. Po3rigHyTo KijibKicHi TTOKa3HUKU 3a6py/HEHHS HABKOJUIIHHOTO CEPEIOBUINA Pi3HUME
BUlaMK TpaHcnopTy. IIpoaHasnizoBaHO IepCHEeKTUBU BIPOBA/KEHHA €BPOIEHCHKUX HOPM
BUKH/IiB [IJIS JIETKOBUX aBTOMOOIMIB 3 Ju3enbHuME Ta GeHsuHoBuMM JBuryHamu. Haseneno
€KOJIOTiUHI NOKa3HUKU Pi3HMX BUAIB HadTOBUX mNasuB. IIpejcraBieHo nmopiBHAMbHI Xapak-
TepUCTUKM ix BiaacTuBocTeil. IIpoBeseHo anasisz mepeBar Ta HeJOJiKiB BUKOPUCTAHHS Ta-
30PIAMHHUX HaJMB SK MOTOPHOro majnusa. Biba. 26, maba. 6.

KirouoBi cioBa: MOTOpHI TajmBa, aBTOMOOIIbHII OeH3WH, AM3eJbHE MMaJIuBO, ras.
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Ecological Aspects
of Petroleum Motor Fuels Usage (Review)

The contemporary social and economic aspects of petroleum and alternative fuels use are
considered in the article. The general impact of the transport sector on environmental
systems is represented. The quantitative indicators of pollution caused by different kinds
of transport are considered. The prospects of European emission standards for passenger
cars with diesel and automotive engines are analyzed. The environmental indicators of
different types of petroleum fuels are analyzed. The comparative characteristics of their
properties are represented. Advantages and disadvantages of gas-liquid fuels as motor

fuels use are analyzed. Bibl. 25, Table 6.

Key words: motor fuels, gasoline, diesel fuel, gas.
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HurerpajibHasi OlleHKa BPeIHBIX BHIOPOCOB
C Y4€TOM KOMOMHHPOBAHHOTO /e€HCTBHS
TOKCUYECKUX 3arpA3Hure.Jei

JlJ1s1 onpeiesieHnst COCTOSIHUS OKPY>KalOIIeil Cpe/ibl, SKOJIOTMYECKON OIACHOCTH BPEAHBIX BBIGPOCOB
B BO3ZYIIHBIA GacceiiH 1 METO0B 3allUThl OT HUX IIpUoGpeTaeT GOJIbLIOE 3HAYEHNE MHTErPaIbHAs
OlIEHKa TEXHOrEHHOIO 3arps3HeHMsl BO3AyXa C y4eTOM KOMOMHMPOBAHHOIO JEHCTBHS TOKCHYECKUX
sarpsasuureseil. [IpuBejenbl pesyJIbTaTbl MCC/AEI0BAHUS TEXHOIEHHOTO MHIPEAUMEHTHOIO 3arpsi3He-
HUsE aTMOCHEPHOTO BO3yXa UEPHUTOBCKON TEIJIOdIEKTPOLIEHTPANIBIO C OIPE/IeJIEHNEM €r0 UHTer-
PaJIbHOI OIEHKM C TO3WIMIA Pa3HbIX HAyYHBIX MOAXOA0B, B OCOOEHHOCTH C YYETOM KOMOMHHPO-
BAHHOTO JIeficTBIS TOKCMKAHTOB 4 Tpynm (¢ adeKToM cyMMaIii 1 He3aBUCHMMOCTH OUOJIOTHYec-
KOTO JIEHCTBHS, HEYCTAHOBJIEHHOTO a(derTa KOMOMHUPOBAHHOIO JeiCTBUsI). YPOBEHb U CTEleHb
ONACHOCTH 3arpsi3HEHNs] YCTAHABJIMBAIN 110 KPATHOCTH IPEBBINIEHNsT CyMMAPHOTO MOKA3aTesIs 3a-
I'PA3HEHUA OTHOCUTEJIbHO IIPE/IEJIbHO I[OHYCTI/IMOFO 3arpA3HEHNA. WcnonpsoBam n leyFI/Ie Hayq—
Hble TIOAXO/bL: ONpPe/eeHre CyMMapHOro Koa(hHIeHTa OMacHOCTH 3arpsi3Hennst atMocgepHoro
BO3/IyXa, MHAEKCA 3arpsisHennst atMocdepbl, Kaacca OMaCHOCTH MCTOYHUKA W KATErOPUH OMACHOCTH
npeanpustis. [Tokasano, 4To MHTErpaabHAsT OIEHKA BPEIHBIX BBIGPOCOB C YUeTOM KOMOUHUPOBAH-
HOTO JICHCTBUS TOKCHYHBIX 3arpg3Hutesieli GoJsiee MH(MOPMATUBHA OTHOCHUTEJIBHO OINPEICTCHIS
YPOBHSI 9KOJIOTHYECKON OIMACHOCTH MHTPEIMEHTHOTO 3arpsisHeHns Bosnyxa. buba. 20, maba. 3.

KiroueBbie cioBa: CTeneHb ONMACHOCTH 3arps3HEHUS BO3jyXa, KOMOMHUPOBAHHOE JeiiCTBUE

TOKCHUKAaHTOB.
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