MpuknadHas zeomempus, W, spzovomuxa u 54 CITEPTMTI'2014°

YK 621.43.06: 502.3

TOKCUYHICTb BIAMPALbOBAHUX FA31B ABTOMOBGI/IbHUX ABUIYHIB TA X
AHTPOMOTEHHWIA BNUB HA HABKO/INLLHE NPUPOAHE CEPELOBULLE

I.O. Ap»KaeB, rosoBa LMKAOBOI KOMiICii cneugucumnaii « MawmnHobyayBaHHA Ta maTepiano-
0bpobKa», BUK/aZady BULLOI KaTeropii, BUKIaaay-meToamucTt

MwuKonaiBcbKuit byaisenbHuin Koneax KMiBcbKoro HalioHanbHOro yHiBepcuTeTy byaiBHULUTBA
i apxitekTypun, m. Mumnkonais, YKpaiHa

M.M. banaka, acucteHT Kadeapu byaiBeibHUX MaLLUH
KWiBCbKMI HalioHanbHUI yHiBepcUTET ByaiBHUUTBA i apxiTeKTypu, m. Knis, YKpaiHa, e-mail:
balaka maxim@ukr.net

B.B. CnoboaumnkoB, 3aBigyBay AeHHUM BigaineHHAMm «MexaHisauia Ta iHpopmaLinHi TexHo-
NOrii», BUKNaAa4 cneugncumniin

MwuKonaiBcbKuit byaisenbHuin Koneax KMiBcbKoro HalioHanbHOro yHiBepcuTeTy byaiBHULUTBA
i apxitekTypun, m. Mumnkonais, YKpaiHa

AHoTauifA. B poboTi HaBeaeHO cknag, BiANpaLboBaHUX rasis aBToOMobiIbHUX ABUTYHIB, a
TAKOX TOKCUYHICTb | KOHLEHTPaLia iX CKNagoBMUX KOMMOHEHTIB. OnNMcaHo LWKiAJAMBUIA BNANB
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Abstract. The paper presented the composition of the exhaust gases of automobile
engines, as well as toxicity and concentration of complex components. Described the harm-
ful effects of the component exhaust gases on the human organism and the environment.
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BcTyn. BHacnigok BUPOOHMYOI AisNbHOCTI Pi3HOMAHITHUX Ha3eMHUX TPaHC-
NOPTHO-TEXHO/IOTIYHMX 3acobiB (aBTOMOBINIB pi3HOro NpM3HayYeHHsA, byaiBenbHo-
AOPOXKHIX, FIPHUYOPYAHUX, NICOTEXHIYHUX, CiIIbCBKOrOCNOAAPCbKUX MALIMH Ta
cneuTexHikn), aki obnagHaHO aBTOMOOINbHUMK ABUIYHAMK, HAacamnepea, ABu-
rYHAaMWU BHYTPIWHbOro 3ropaHHA (AB3), 34iACHIOETbCA aKTMBHE 3abpyaHEHHS
HABKO/IMLWHbOIO MNPUPOAHOro cepefoBULLA TOKCUYHUMU PEYOBMHAMMU, WO BU-
KMAQoTbhecA 3 BigNpaLboOBaHMMM rasamu i NAAMBHUMW BUNAPOBYBAHHAMMU. [pu
LbOMY BUKMAM WKIOAMBUX PEYOBUH HEraTUBHO BM/IMBAIOTb HA OPraHism Awogu-
HM, @ TAaKOX MNOPYLIYIOTb ANHAMIYHY piBHOBAry 6iocdepu Hawoi NnaHeTw.

Merta pobotu. [poaHanizyBaTu cknag BignpaLuboBaHMX rasis aBTomobinb-
HUX ABUTYHIB, @ TAKOX TOKCUYHICTb CKNAA0BMUX KOMMOHEHTIB i rPaHUYHO Aonyc-
TUMiI KOHUeHTpaLii BignpauboBaHux rasis. Onmcatm BNAMB KOMMNOHEHTIB Bian-
paubOBAHMX rasis Ha OpPraHiam NOANHW | HABKOJIULIHE CepeaoBULLE B LLiIIOMY.

Marepian Ta pesynbtatm gocnigeHb. Ha npuknagi nerkosoro aBTomobi-
nAa 3 6eH3nHOBUM KapbropaTopHmum B3 (puc. 1) nokasaHo, Wwo A0 WKiAANBUX
PeYoBMH BigHOCATbCA BignpauboBaHi rasu (Bl) Ta kapTepHi rasu (Kr), napu na-
nmBa 3 H6aKy i KapbropaTtopa. OCHOBHA YaCTKa BUKUAIB WKigAMBUX pevyosuH B3
notpannse B atmocoepy 3 Bl (55% 06.), a 3 KI'i napamu nanus — 45% 06. [1, 2].

1 napu nanusa (CxHy) 2

L

Wi \

KapTepHi ra3u BIMIpaIibOBaHI Ta3H
(CO, NOx, SOx, CxHy, PM)
PucyHok 1 — [Ixkepena yTBOpPEHHSA WKigNNBUX BUKMAIB Nig Yac poboTm
NnerkoBoro aBTomobina 3 6eH3nHoBUM KapbtopatopHum [B3:
1 — kapbtopaTop; 2 — nanmBHUM 6ak

[0 NpPoAYKTiB NOBHOrO 3ropsiHHA NanmMBHonoBiTpaHoi cymiwi (MMNC) BigHo-
caTbca KapboH (V) okenpa — Byrnekmcania ras (CO,) Ta Boaga (H,0).
MpoaykTammn HenosHoro 3ropaHHA MNMNC € ByrneBoAHi, WO He 3ropinn (napa-
diHn, onediHn, apomatnyHi ByrnesogHi — CyH,); ByrneBoaHi, Wwo 3ropinn He NosHi-
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ctto (anvgerian — CH,-CHO, kapboHosi kncnotn — C,H,-COOH, kapboH (Il) okeng —
CO); npoAyKTN TepMmivyHOro posnaay Ta ix noxigHi (noniuMKNiYHi ByrneBoaHi, Kap-
60H — Cy Burnaai caxi, auetnnen — C,H,, etunen — C,H,4, BogeHb — H, Towo).

[o nobivHux npoaykTie 3ropAHHA MNMC MOXKHa BiAHECTU: HITPOreH oKcmMamn
— NO, Big, aTMmocdepHoro a3oty; natombym okcuau — PbO, i ranoreHigm naom-
6ymy — PbHal, Big nanvBHMX npucagoK Npu 3acTOCyBaHHI eTMAoBaHUX BeH3un-
HiB; cynbdyp okcnuam — SO, Bif, 3abpyAHeHb nanmea.

Mig BNAMBOM COHAYHOrO CBiTNIa Ha Bl yTBOPKOKOTHCA HACTYMHI OKUCHUKMU:
OPraHivyHi NepoKcMan, 030H i NepoKciaueTUN-HITpaTw.

[0 ocHOBHMX KOMMNOHeHTIB Bl BigHOCATbCA a30T, KapboH (IV) okecug (CO,)
Ta BOAAHI Napu — BCi BOHN HETOKCUYHI, ogHaK BuKkMan CO, BNAINBAIOTb Ha ABK-
LLLe NAPHUKOBOTO edPeKTy, SMEHLLYIOUYM Wapu atmocdepu.

Baune Bl Ha opraHism A0AMHW NPU3BOAUTL A0 pecnipaTOpHMX 3axBOplo-
BaHb, OPOHXITYy Ta nereHeBOi HeaOCTaTHOCTI. BianpauboBaHi ra3mn B3 mictaTb
HaA3BMYANHO TOKCMYHI PEYOBMHM, LLO PYNHYIOTb NEreHi Ta NopyLwyTb KOOp-
AVHaLUio, cepeq, AKX HAaNBINbL TOKCUYHUMM | NOAPA3HIOYMMM KOMMNOHEHTA-
MW Cnig, BBaXKaTu HiTporeH okcuamn — NO, (50...250 yactuH/mnH.), kapboHn (I1)
oKkena, — CO (5...1500 yactuH/mnH.), ByrnesoaHi (20...400 yactuH/MAH.), cynbdyp
(IV) okeng — SO; (10...150 yacTuH/mAH.) Ta TBepai Yactku (0,25...0,1 r/m?) [3].

HitporeH (Il) okcna — 6e36apBHMI ra3 6e3 cmaky i 3anaxy. B nosiTpi BiH
NOCTYyNnoBO OKMCAtOETbCA A0 HiTporeH (IV) okena (NO,) — oTpyiHOro rasy yep-
BOHO-byporo Konbopy. Busasneri y BI' KoHueHTpauii NO npu3BoaaTb 40 noapa-
3HEHHA cAM30BOi 06010HKKM o4en, ropna, Hoca; NO i NO, 3a3Bmuai 06’egHy-
IOTbCA Nif, 3araNbHOO HAa3BO HiTporeH okecmau (NO,).

KapboH (ll) okcna — 6e36apBHMiM ras 6e3 cmaky i 3anaxy. MNpucyTHicTb Moro
y NoBiTpi B 06’eMHin KoHUeHTpaUii 0,3% 06. moxe NpM3BECTM 40 CMEPTI NtoaMn-
Hu 3a 30 roauH [1]. OcobamBo BennKka KoHueHTpauia CO y Bl nig yac poboTu
B3 Ha xonoctomy xoAi, npyn LbOMy HeobxigHO BUKAOUNTU poboTty B3 y 3a-
Kputomy npumiwieHHi. OKcua ByrneBogHo BCTYNA€E B peakKu,ito 3 remornobiHom
KpOBi, HAaCTyNnae KUCHeBe roN0AyBaHHA, WO YPAXKYE KOPY FOIOBHOrO MO3KY i
BUK/IMKAE pO301aj HeEpPBOBOI AiANbHOCTI.

ByrnesoaHi BuasneHi y Bl B pisHux popmax. MMig, BNAMBOM COHAYHOIO CBIT-
N1a Ta NpU B3aEMOZIi 3 HITPOreH OKCMAAaMMN BOHU B pe3yNbTaTi XiMIYHUX peaKLin
YTBOPIOKOTb OKUCHUKM, AKI MOXKYTb OYyTM gKepenamum nogpasHeHHA CAM30BOI
0b60/10HKM oYelt, ropna, Hoca, a Aeski ByrneBoaHi (tabn. 1-3 [4]) € KaHueporeH-
HUMMK peyvyoBMHamun. binbwy Hebe3neKy HecyTb apOMaTU4HI BYr/1I€BOAHI, AKi B
YMOBax OCTPOro BN/AMBY HA TENJOKPOBHI iCTOTU YPaXKyloTb LeHTPasbHY HepBOBY
CUCTEMY, BUKAMKAKOUYM COHNMBICTb, B’ANICTb, Cyaoporn. B ymoBax XpOHi4HOI iHTO-
KCUKaLii NpoABAAOTb NONITPOMHUI BNAMB, yPaXKyrumM pag opraHis i cuctem [3].
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Tabaunua 1 — Bmict y Bl meTaHanto, eTaHanto i 2-nponeHanto, Mr/Km

YMoBU pyxy BeH3uH cnr KMr#* Ansenbhe
nanvmeo
MicbKni UMKn 3,9 2,4 1,2 30,0
Henporpitun gBuryH 4,4 3,6 0,9 33,0
MporpiTnii ABUryH 2,3 0,4 0,1 22,0
Tpaca 3,9 2,4 0,4 32,0
MpobKa 5,4 6,3 3,2 96,0

*CNI — ckpanneHuit npupoaHuit ras; KNI — komnpmumoBaHUM NPUPOAHWNIA ras.

Tabaunua 2 — BmicT y Bl noAiUMKNIYHUX apOMaTUYHUX BYTNEBOAHIB, MI/KM

TpaHcnopT beH3nH cnr KAr fnsenhe
nanvmeo
NerkoBui 9,0 5,5 4,0 62,0
J1erknin BaHTaXKHUN 19,0 6,5 4,5 68,0

Tabaunua 3 — Bmict y Bl 6eH3eHy, TONYEHY i KCUEHIB, MI/KM

TpaHcnopT beH3nH cnr KAr fnsenbhe
nanvmeo
Nerkosui 42,0 3,0 2,0 4,0
J1erknin BaHTaXKHUN 53,0 4,0 3,0 4,0

MoNiUMKANIYHI apOMATUYHI BYrNeBOAHI, WO MICTATbCA Yy BiANpPaLbOBaAHUX
raszax, a Takox H6eH3eH, TONyeH i KCMIeHU Npu A0BroTPUBAJIOMY BMJIMBI Ha op-
raHi3am NO4UHU NPU3BOAATL A0 OHKONOFYHMX 3aXBOpPLOBaHb [1].

TBepAi YaCTKM — BCi PEYOBUHMU, AKi 32 3BU4ANHMX YMOB 3HaxogATbcA y Bl B
TBEpAOMY (nonin, caxa) abo piakomy cTaHi. YacTKM matoTb AyXKe CKnagHwui
CKNag, i MoXyTb MicTUTn 0o 43% caxi, 4o 10% po3unHHUX PpaKui nanmea, 40
5% Hepo34MHHUX paKLin MOTOPHOI onmeu i Ao 13% cynbdaTiB Ta Napis Bogu
[1, 3]. Hanbinbwy Hebe3neKy HecyTb APiOHI YacTKK aiameTpom meHwe 50 Hm,
BiJOMi AK HAHOYACTKM, WO 34aTHI NPOHMKATU INTMOOKO B NereHi NIAUHU i cnpu-
ATN NOABI PAKOBMX 3aXBOPOBAHb B HiNbLWiM CTENEHI, HiX BEIMKiI yTBOPEHHS.

Cynboyp (IV) okcna — 6e36apBHUIM Heropounii ras 3 piskum 3anaxom. SO,
BUK/IMKAE 3aXBOPIOBAHHA AMUXaNIbHUX LWNAXIB, NereHeBo-cepueBy HeAO0CTaTHICTDb,
po3naj, cepueBo-CYyANHHOI CUCTEMU, NOPYLLYE AIANbHICTb HUPOK; NPOABAAE BU-
pa3Hy TOKCUMYHY Ai0 Ha POC/AIMHM Ta FPYHT, 3HUXKYKOUYM MOTO0 POAIOMYICTb BHACI-
AOK OKUCNEHHA, OAHAK, Y Bl KoHUeHTpauia SO, 3a3BMYail HeBENMKA. SHUKEHHA
BUKNAIB ABOOKUCY CIPKN AOCATAETbCA 3MEHLIEHHAM 1l BMICTY B Ma/uBI.

KoHueHTpauia BUKMAIB WKIAANBUX pevyoBUH Yy Bl 3HAYHO 3anexutb Bif
pexmmy poboTn TpaHCNOPTHO-TEXHOOTIYHOrOo 3acoby [2], Tabn. 4.
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Tabnnua 4 — KoHUeHTpaLia BUKUAIB WKiAAMBUX pe4oBUH 3 Bl
B 3@/1€KHOCTI BiZ pexxmmy poboTM malwmHu

Pexxum pobotun
KoMnoHeHT . - NPUCKOPEHHSA | rasibMyBaHHA
BF, % 06. xonocTy noctinna (0...40) (40...0)
Xig, WBWUAKICTb «m/ron xm/ron
CcO 0,5..8,5 0,3..3,5 2,5..5,0 1,8..4,5
CiHy 0,003...0,12 0,02...0,6 0,12..0,17 0,23..0,44
NO 0,005...0,1 0,10...0,20 0,12..0,19 0,003...0,005

BucHoOBKU. BignpayboBaHi ra3n pi3HOMaHITHUX aBTOMOBINbHUX OBUrYHIB,
Hacamnepes, ABUTYHIB BHYTPILWHbOIO 3ropAHHA HAa3eMHUX TPAHCNOPTHO-TEXHO-
NOriYHux 3acobiB, B My 3HAYHOI KiNIbKOCTi Ta BUCOKOI TOKCUYHOCTI HaA3BMYa -
HO Hebe3neyHo BN/INMBAOTb HAa OPraHi3m JOAMHU | HABKONIUIWIHE NPUPOAHE ce-
peposuuLe. NpoBeaeHUn aHani3 TOKCMYHOCTI BignpaLbOBaHMX ras3iB NMoKasas,
WO A0 HanbiNbw TOKCMYHMX Ta NOAPA3HIOIOYNX KOMMOHEHTIB BIAHOCATLCA HiT-
poreH okcmuam — NO,, KapboH (Il) okena — CO, ByrnesoaHi, cynbdyp (1V) okena —
SO, Ta TBepAi YacTKu y Burasaai noneny abo caxi. Tomy Ha CbOrogHi ogHi€ewo 3
BaXNmBMx npobnem € po3pobKa KOHCTPYKTUBHUX 3axopais, AKi 3abe3neunnn 6
MaKCMMANbHO MOXK/IMBY €KONOTiYHY Be3neky, a came CTBOPEHHA METOAIB 3MeH-
LWEeHHA BUKUAIB WKIANNBUX PEYOBUH 3 BiANPALbOBaHUMM razamu aBTomobinb-
HUX OBUTYHIB Ta 3ac0biB 3HUMKEHHA iX TOKCUYHOCTI, AiarHOCTYBAaHHA arperaTis i
CUCTEM TPaHCMOPTHOTO 3acoby, Big AKMX 3aNeXUTb CKNA4, BiANPaAL,bOBAHMX rasis.
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