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[JOHeuKuNiA HaLMOHaNbHbIA TEXHUYECKUIA YHUBEPCUTET

AHANN3 COAEPXXAHWA BPEHbBIX BELLIECTB B NPOAYKTAX CIrOPAHUIA
BOAO-MA3YTHOW SMYJIbCUNI

PaccMOTpEHO BAMsIHME BMary, COAEP>Kalleiicss B BOLO-Ma3yTHOW 3MYNbCUM HA 3MUCCUK0 OKCUAOB a30Ta, Cepbl U
OPYrUX BPEAHbIX BELLECTB, NPEACTaB/EHbI PE3yNbTaThl 3KCMEPUMEHT/IbHBIX UCCNEN0BAHWA BANSHUS COZEP>KaHns BoAbl B
BOZI0-Ma3y THOIA 3My/bCIM Ha 3KOMOTMYECKYH) 6E30MACHOCTb TEM03HEPre TUYECKOro 060PYj0BaHUS.

Bopo-mMazyTHasi 3My/bCuUst, SMUCCHSI, AUCTIEPCHOC T b, MUKPOB3PbIB

MocTaHoBka npobnemMbl. COBPEMEHHbIA MacliTab TEXHOreHHOr0 [aBfIEHUS Ha OKPY)KatoLLyto
Cpefy MpWHAN KaTacTpouueckne pasMepbl, MO3TOMY Hay4HO OGOCHOBaHHble MPELNOXKEHUS MO
CHVXEHWIO TaKOoro BO3AeNCTBUS CnesyeT NPUUNCANTD K akTyanbHeNLWym 3ajaqaM CerogHALLHEro AHs.

MpeanpusaTAs, WCMONb3YIOWME B CBOEA XO3ANCTBEHHOM [eATeNbHOCTM Ma3yT B KayecTBe
TONAUBA, ABNAOTCA KPYMHbIMW UCTOYHMKAMM 3arps3HeHMs aTMOCKEPHOr 0 BO3AyXa U BOAHbIX 06HEKTOB.
B pesynbTaTe XO3AMCTBEHHON [eATeNbHOCTU B aTMoctepy MOCTYNaloT CrefytoLine 3arpssHsaroLLme
BeLLeCTBa: KaHLepOoreHHbIe YrneBOAOPOb!, TOKCUYHbIE OKCUAbI a30Ta, OKCUZ, Yriepoaa, AUOKCUS cepbl,
TBepAble YacTuLbl U Ap. BpeaHoe BO3AECTBME Ha OKPYXAKOLLYK Cpedy YCWIMBAETCA TeM, YTO 3Tu
VCTOYHVKM 3arps3HEHUIA PacronaratoTCs B XWU/bIX paioHaX, B KOTOPbIX MPOXMBAET HAaCeNeHue.

B 3akoHe YkpauHbl «O6 OXpaHe OKpyXatowel npupogHoin cpegpl» [1] ocoboe BHUMaHMe
obpallaeTca Ha Heo6X0AMMOCTb WCMOMb30BaHMA TEXHOMOrMYECKNX MPOLLECCOB U CXeM Ha OCHOBE
MafioOTXOAHbIX N 6e30TXOAHbIX TEXHOMOrWi, KOTOpble 6bl MakCMMalbHO CHW3UAM WM MOMHOCTbIO
UCKMIOUMN  3arpsA3HeHne MPUPOLHO/A cpedbl. [py 3TOM rNaBHOW 3afayeli SBNSETCA CHUKeHWe
00pa3oBaHns BPeLHbIX BELLECTB HEMOCPEACTBEHHO B UCTOUYHMKE UX BO3HUKHOBEHWS.

AHann3 CoBpPeMEHHbIX TEXHONOTMYECKUX METOAO0B CHVKEHUS BbIGPOCOB BPELHbIX BELLECTB,
BAVSIOLLMX HA OKPY>KAOLLYHO MPUPOLHYIO Cpefy, MNOKas3biBaeT, 4TO KOMIMIEKCHbIM XapaKTepom
nojasnieHNs BpefHbIX BbIOPOCOB 06/M1afaeT MeTO MCMOoNMb30BaHWUS XXWMAKOro TONAMBa B BUAE BOLO-
Ma3yTHbIX aMynbcuin (BM3).

Llenblo cTaTby ABNAETCA UCCNeLOBaHUE BNMSAHUA BOAbl B cocTaBe BM3 Ha aMmCCMIO BPeaHbIX
BeLL,eCTB, 06pasyrLLMXCA B NPOLIECCe CropaHus.

MaTepuanbl n o6cy>kaeHve. [py ropeHun O06BOAHEHHbIX He(TeNpPOAYKTOB MPOMCXOAAT
CNOXHble  (N3MKO-XMMUYECKVe npeBpaLleHns. OTANUMTENbHOW OCOBEHHOCTbIO CXuraemblix BM3
SIBNSIETCA HaNMyMe B 30HE MAaMeHU BOAsAHbIX MapoB. Mpy 3TOM UX MOsBNEHWE BbI3BAHO MPOLECCOM
XUMUYECKOrO MpeBpalleHns, TaK Kak BOAa BBOAUTCA B KaMepy rOpeHWs C TOMAWBOM elle [0
BOCMNNaMeHeHNs FoptoYeii cMecH.

CornacHo COBPEMEHHOI TeOpUM TOPeHUs U LIEMHbIX peakuMili MOXKHO CuMTaTh, YTO Hanuyme
BoAbl B BM3 1 COOTBETCTBEHHO MOBbILLEHHOE COZEPXKaHWe BOASHbIX MapoB Kak B CBEXeN roptoyeit
CMecH, TaKk 1 B NPOAYKTax CropaHus JO/MKHO MOMOXKUTENbHO CKasblBaTbCA Ha MPOLECCe ropeHus U, B
MepByIo 0Yepesb, Ha CKOPOCTM PacrpOCTPaHEHUS MIAMEHN.

MosiBNeHWe B 30He NnaMeHW OGBOAHEHHOro TOMAMBA OOMbLIOrO YWCMA aKTWBHbIX LEHTPOB

atomapHoro sogopoga H v rugpokerupa OH Moxer Bo MHOro pas ycKopuTb peakuuy OKUCTIEHNS 1
FOPeHUs YrneBO4OPOAHOrO TOMIMBa B pe3y/nbTaTe pasBUTMA peakuMu Mo  LLernoYHO-TEN/10BOMY
MexaHu3my [2].

Yckopsitolee AeicTBre BOAAHbIX MapoB B MPOLECCE FOpPeHWUs OKWUCK Yriepoja 0ObACHAETCS
CYMMapHO peakuuei:

H,0+CO® CO, +H,, 1)
B pe3ynbTaTe KOTOPO/ BO3HMKAET /1ErKOBOCMIAMEHSAOWMIACS Bogopos. [locneaytollee romoreHHoe

OKMCMeHMe Bogopoda npueoguT K obpasosaHumio pagukanos OH wu atomoe H wu O,
06yCNOBMBAIOLLMX KaK Pa3BUTYE LieMein OCHOBHOM peakLumn nyTem rnpoLLeccos:
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OH+CO® CO, +H, (2)

H+CO+0,® CO, +0H, A3)
TaK N NX pa3BETB/IEHUA:
H+O,® O+0H, 4)
O+H,® H+OH, (5)
nnn
0+CO+0,® CO,+0+0 (6)

OTm obbAcHAeTcs nosbieHne ckopocTu ropedns CO, kotopoe Bcerga MMeeT MecTo B
MPUCYTCTBMM BOAAHOTO Napa. Boga He TONMbKO ABNSETCS MHULMATOPOM LieNeil B peakLum, HO 1 y4acTByeT
B pasBUTWM CaMMX Leneid. ITO NOATBEPXKAAETCA W3MEHEHWEM WHTEHCMBHOCTM CBEYEHUs, KOTOpOoe
HabNOAAETCA C YBENMYEHNEM COLEPXKAHMSA BOAbI B CMECH.

Mpy CXUraHUM 0BBOAHEHHBIX YrN1eBOA0POA0B YMEHbLLUAETCS [bIMIEHME, KOTOPOE BbI3bIBAETCA
06bIYHO [e(MLUMTOM KUCMOpofda B 30He peakuun. HefocTaTok Kucnopoga MpUBOAWUT K YCUIEHUIO
KpEeKuHra Ton/mBea 1 BbI4eNeHN0 CBOOOAHONO Yrneposa. Yrepos MOXET CropaThb Mo peakLuuu:

C+H,0® CO+H,, @)

ANS OCYLLECTBNEHNS KOTOPO/ HEO6XOAMMO Hanmume BOMM3N  KPEKUHTYIOLWMX MONeKyn TonvBa
[0CTaTOMHOr 0 KO/IMYEeCTBa NPOAYKTOB CropaHusi, MMetoLLMX B CBOEM COCTaBe BOASHbIE Mapbl. OUeBMAHO,
4TO B 0GBOAHEHHOM YTI/1I€BOOPOAHOM TOM/MBE BOASHbLIX MApoB BCeraa A0CTaTOMHOE KOMMYECTBO, T.€.

ke 6e3 croparust H, 8 H,O cropanne Cs CO 6yper obsisatenshbim, a 3atem u CO 8 CO,, .

MocKONbKY TemnepaTtypa KUNeHns Bofbl HXKe TeMnepaTypbl KUNEHNS Ma3yTa, a C/Ioi MasyTa no
OTHOLLEHMIO K 3aK/IKOYEHHON BHYTPMW Kar/v BOAbl BbINOSHAET PO/ib TEMNIOM30ATOPa, MUKPOYACTULbI
BOAbl BHYTPU Kar/j MeperpesardTCs M MrHOBEHHO BCKUMAKT C paspbiBOM Kanav Ha Mefbyaiiime
coctasnsolwme. poucxogawme MUKPOB3PbIBbI - Kaneib  CroCO6GCTBYIOT — YBEMYEHWUIO  Mowaan
MOBEPXHOCTU MCNapeHns TOMNJINBA, a CNeaoBaTe/ibHO, U TeN10Macco0bMeHy. STOT aPMeKT cnocobcTByeT
MNHTEHCU(MKALMN peaKkUMin rOpeHns, BCMELACTBME YEro YMEHbLUAETCH KOMMYECTBO CaXKMUCTLIX YacTul,
YMeHbLUEHNE KONMYeCTBa CaXMCTbIX 4acTuL, BNeYET 3a COGOM YMeEHbLUEHME KOHLLeHTpaumm
6eH3(a)nmpeHa, OTHOCALLErocs K KaHLEeporeHHbIM NOIMUUKINYECKUM apoMaTUYeCKUM Yr1eBOAOPOAaM,
4TO NOATBEPXKAAETCA UccnefoBaHusaMm [3, 4]

YCTaHOB/EHO, YTO Kannasd aMynbCcun pasmepoMm 2 MM U BiaxHocTbio 30 % cropaet 3a 2,8 ¢, a
Takas >e Karnns Heo6BOAHEHHOro MasyTa 3a 3,7 C. AB/eHe BHYTPUIOpPeNoYHOro B3pbiBa Karnesb Takxe
YCKOpSieT MCrnapeHune, ynydllaeT cMeceobpa3oBaHue W MO3BOJISET 3HAYUTENbHO WHTEHCU(UUMPOBATb
MPOLLECC CXMTaHWS XNAKNX Tonnms [5].

Mpu cxuraHm mMasyTa oco6oe BHUMaHMe yaensetcs okenaam asota NO, , kotopbie o6nagatot

OAHOHanpas/ieHHbIM [AeCTBMEM C OKCUAaMKU Cepbl SOX n coctasnaoT o 80-90 % TOKCMYHOCTH
OTpaboTaBLUMX ra3oB.
lMoBbILLIEHHOE BHMMaHWEe K OKCuAaM as3oTa NOX 06YCNOB/IEHO TaKXKe TeM, YTO OHW 06pasytoT B

OpraHu3Me YenoBeka COEAMHEHNS a30THON W a30TUCTON KUCMOT, NPUBOAAT K PasfpaXKeHWt0 CIN3UCTON
060/104KY TN1a3 W fbIXaTe/bHbIX NyTeid. K TOMy Xe B 0TIMYMe OT MHOTUX pYryX BELLECTB OKCUAbI a30Ta

NO n NO, urpatoT cnoxHyto n BaxHyto posib B (POTOXMMUYECKMX MPOLIECCAX, MPOUCXOAALYMX B

Tponocgepe W cTpatocepe npu COMHEYHOM CBETe, YTO ABMSAETCA MPUYMHON 00pa3oBaHWS BbICOKMX

KOHLLEHTpaL/Min 030Ha B aTMOC(epe 1 NOABIEHUIO TaK Ha3blBaeMOro ()OTOXMMUYECKOro cMora [6].
Havbonblieir MnonynspHOCTbIO B HacTosLLee BpeMs MOMb3YeTCA TepMuyecKas Teopus

obpa3oBaHMA OKCMAOB a30Ta, pas3paboTaHHas HA.B. 3enbposuyeM. Ee OCHOBbI  (POpMYNMpYOTCA

cnegyrowmm obpasom [7]:

1. OkwcneHre a3oTa NPOUCXOANT 38 (PPOHTOM MIAMEHW B 30HE NMPOAYKTOB CropaHus.



2. BbIXxo4 OKCMAOB a30Ta OMNpefensieTcs MakKcMMasibHOW TemnepaTypoli TOpeHus, KOHLEeHTpauuei
asoTa M Kucnopoga B NPOAYKTax CropaHus M He 3aBUCMT OT XMMMWYECKOW MpUpOLbl TOMIMBA,
YUacTBYHOLLEr0 B peakLmu.

3. OKuCNeHme a3oTa NPOUCXOAUT NO LLEMHOMY MEXaHU3MYy:

N, +O® NO+N-316k0X, (8)
N+O, ® NO+O+134 KX. 9)
MepBas peakums ABNAETCA ONPeSenstoLLeld, CKOPOCTb ee 3aBUCUT OT KOHLEHTpaL/My aTOMapHOro
Ku1cnopoja.
1. BbIXog, OKCMA0B a30Ta 3aBUCUT OT CKOPOCTY OX/aXAeHNUs NMPOAYKTOB CropaHus.
2. B «bedHbix» cmecax (npu manoii nogswxHocT peakumn) Bbixog NO onpegenserca

MaKCUMa/IbHO NTOKa/IbHOM TeMnepaTypoil  cropaHusi, T.e. KWHETUKOM ee o06pa3oBaHus; B

«6oratbix» cmecsx Bbixogq NQ nepectaer 3aBuceTb 0T MakcUManbHON TemnepaTypbl CropaHus U
OnpesensieTcs KNHETUKOM pasiokeHus, T.e. «3aKa/Kon» 06pa3oBaBLUMXCS OKCUAO0B a30Ta.

3. KOoHLeHTpauma OKCUA0B a30Ta He MPEBbILIAET PaBHOBECHYKD MPU MaKCUMa/lbHON JIOKa/IbHOM
Temneparype CropaHus.

4. HepaBHOMepHOe pacnpefeneHne TemnepaTypbl B 30He MPOAYKTOB CropaHua (Maso-adidekr)
3aMETHO B/IMSIET Ha BbIXOA4 NO NpU ropeHnn «b6efHbIX» cmeceld M cnabo — npu ropeHun
«B0oratbIx» CMECE¥A.

OTa Teopus MOATBEPXKAAET, YTO TEMMN OXMaXAEHUS MPOAYKTOB CropaHus BIUSET HE TONMLKO Ha
KOHEeYHOoe COoflepXXaHne OKCUAO0B a30Ta B MPOAYKTaxX CropaHus, HO U Ha MakCHMaslbHYH KOHLEHTpaLuio
OKCWUAOB B 30He WX o06pasoBaHus. CnefoBaTeflbHO, MNYTW YNpaB/ieHUs MPOLECCOM MOAaB/IeHNS
06pa3oBaHMs OKCMAO0B a30Ta JO/MKHbI ObITb Hanpas/eHbl HEMOCPELCTBEHHO HA OOHAPYXKeHWe NIOKa/IbHbIX
BbICOKOTEMMNEPATYPHbIX 30H U COCTOATb B 3(PEKTMBHOM BO3AEACTBAM HA HUX WU  [LOMKHbI
obecrneynBaTbCs BbICOKAsA PaBHOMEPHOCTb CMELLEHUS KOMIMOHEHTOB M pPaBHOMEPHOE pacnpejeneHue
TemnepaTypbl ra3os B (hakene, 4To 06ecrneumBaeTca Npu oxuraHu BM3.

WccneposaHus [8] nokasanm, 4To npu oxuraHum BM3 ¢ cogepxxaHnem 30% Bogbl HabnrogaeTcs

3HAYMTENIbHOE CHWKEHME CYMMAapHOro CogepXkaHus OKCUAOB a3oTa NOX (o 166 mr /m?), a gons
NO, Bospactaer g0 0,33 mr /m?, a cofepxaHue CEPHUCTOTO aHrMApUAa SO , CHU3MIOCH o 183

Mr/m3, Te. B 245 pasa MO CPaBHEHWID CO CXKUTaHWEM HEOBBOAHEHHOro TOMAMBA, YTO
NPOWINKOCTPUPOBAHO Ha puc. 1.
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[ns yMeHblUeHMs Koim4yecTBa BblbpacbiBaeMoro B atMocdepy NO  HeO6XOAMMO MOHMXKaTb
TemnepaTypy rOpeHUs ¥ OAHOBPEMEHHO CTPEMWUTLC K [JOCTUIKEHWIO MaKCMMasbHON CKOPOCTM
OXNTXKAeHWUA MPOAYKTOB CropaHus. BBogMmas B peakUMOHHYK 30HY BOAa WrpaeT He TOMbKO Pofib
OXNaJUTENs, HO 1 XMUMWUYECKOrO PeareHTa, sSBMAIOLLEroca UCTOUYHNKOM akTuBHbIX pagukanos OH n H |
CYLLIECTBEHHO BAMSOLLMX Ha npolecc o6pasoBaHus NO un CO .

BakHbIM ABNSETCA MNpaBUbHLIA BbIGOP [03MPOBKM BBOAWMMONM BOAbl. [pU  MOHWKEHHOM
KONM4ecTBe BBOAMMOIA BOAbl A(eKT HeWTpanm3auym Nonyyvaetcss HEenonHbIM, a Mpu Ype3MepHOM
snpbicke KoHueHTpaun NO n CO ocratotcs HensmeHHbIMM, UTO eliie 60/1ee HeXXeNaTebHO.

CnepoBaTenbHO, Ha/MuMe BOAAHLIX MapoB, WX pPaBHOMEPHOEe pacnpegeneHve (U Apyrux
KOMMOHEHTOB) M0 06beMY (hakena BCNEACTBME “MUKPOB3PLIBOB”, PaBHOMEPHOE pacrpejenieHve u

CHVDKEHVE TemnepaTypbl B 30HE TOPEHWUSA MPUBOAAT K YMEHbLLEHWNIO 3MUCCUN OKCU0B NOX n SOZ,
0COBEHHO Mpy Nepexoje Ha CxxuraHme BM3. YBenuumsaeTcs fons NO2 B NOX K BbIX0fly 13 TOMKMW.
OfHako Mo Mepe YBEeNMYEHUs COLEePXKaHUs BOAbl B 3MY/NbCUM MPU OAHOBPEMEHHOM CHVXEHUN
koHuentpauun NO, u SO, (puc. 2) yBennumsaeTcs copepkaHve aspo3ons CEPHON KMCMOTbI
H 2SO 4 » KOTOPbIN YNaB/INBAETCA 3MEKTPOMUILTPAMM (HanPUMEP, NPK NPOM3BOACTBE CEPHON KUCMOTbI

HWUTPO3HbIM MeTOA0M). Heo6XoAMMO OTMETUTb, YTO MNOSBNEHUE HZSO 4 ObINO 3aDMKCMPOBaHO NpK
COep>KaHnn Bofbl B amMynbcuin cabiwe 10%.
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PrCyHOK 2 — BrsiHe cofiepykatis Bogbl B amynscum Ha Bbibpockl NO, , SO, n H,SO, u

CYMMapHyH0 ToKenuHocTs @

BbiBObI:
1. CofepxxaHue BoAb! B BUe MeNKOAMCMEPCHbIX Karnesb B cocTaBe BM3 nHTeHCUMLMPYET npoLecc

FOPEHMsl, YTO CMOCOBCTBYET CHUXKEHUIO B BbIBPOCAX KOHLEHTpaLuU BELLECTB HEMONHOI o
cropaHus.

2. Mpu oxuraHum BMI cyuectseHHo cHibkaetest ammucenss NO, n SO, n yBenuumsaetcs fons
NO, B okenpgax asora.

3. C ysenmuernem cogepkanms Bogbl B amynscum fons NO, n SO, ymenblaetcs, a amuceus

aspo30/1s CEpHO KUCMOTbI, KOTOPbI MOXET 6biTb 3(EKTUBHO YOBMIEH 31EKTPOPUILTPAMY,
YBE/IMYIBAETCS.

4. Cxuranve BM3 siBnsetcst HanGonee ahdeKTnaHbIM cpesctBom cHkenmns ammucenn NO u SO,

6narogaps 6onee paBHOMEPHOMY pacnpefeNeHnto Mo  00bEMY (hakena KOHLeHTpauwmit
KOMMOHEHTOB 1 HEOGXOAVMOIA CKOPOCTM CHIKEHUS TEMIePaTypbl B (akene.
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AHAMI3 BMICTY LUKIAIMBUX PEUOBUH Y MPOAYKTAX TOPIHHA BOAO-MA3YTHOT EMY/1LCIT
Po3srnsHyTwid BNAMB BONOTM, WO MICTUTBLCA Y BOAO-Ma3y THil eMynbCil, Ha eMICil0 OKCUAIB a30TY, CipkM Ta iHWmnX

LUK/ IMBUX PEYOBMH, MPEACTaBMEHi Pe3ylbTaTu eKCrepuMeHTalbHUX AOCMif>KeHb Br/MBY BMICTY BOAM Y BOAO-MasyTHild
eMy/bCii Ha eKONoTiuHy 6e3MeKy TemnNoeHepre TUYHOTO BCTATKYBaHHS.

Bopgo-masyTHa emynbCis, eMicisi, AicnepcHiCTb, MiKpOBMOYX

Gridin S., Shaforostova M., Khokhlova A.

ANALYSIS OF HARMFUL SUBSTANCES IN COMBUSTION PRODUCTS OF WATER-FUEL EMULSION
We are considered influence of moisture, which contains in water-fuel emulsion, to emission of nitrogen oxide, sulfur

oxide and other harmful substances emission, we are introduce to results of experiments influence of moisture to ecologic safety
of equipment in heat energetic.

Water-fuel emulsion, emission, dispersity, microexplosion



