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gmcnrymewrr agrolofninnsrt'rprscuopra

gJreMeHTbr AOpOTH AJI' KalI([Orc Cryqa^t no
mAeJIbHOCTI,I.

HcnonrsosaHne AJIHIIHoMepHInr aaTono-
eqAoB a 6yAyIqeIvI 6yle" roJIbKo pacrn, oco-
derruo Mex.{y EC n Kutaeu. Torapoodopor
Mexgy Kutaeu s EC, no MHeHI{Io glccnep-

roB, K 2020 roAy Moxer Aocrl,{tlb I tplH.
AoJrJrapoB w l0 % I,tr gTax rpy3ororoloB
6yaet ocyruecrBllsrbct arrorr,ro6mbHblM lI
xeJrffi HoAopoxHbIM TpaHcnoproM. 3rc npu-
B9r K yBefiHqeHHIO rpy3onepeBo3oK B pa3bl

no cpaBHeIIHIO C HbIHeIIIHI{MI{ nOKaSATeJIt-

uu. ,{annufi rr,raprupyt o6rsarenbno 3arpo-
HEr Aoporr KuprrrscraHa u nmpe6yer o{r

Hac MoAepHH3aqHI{ nceft IaHQpacrpyKryptl
nepeBo3orrxorCI npoqecca. Ecnn HcxoAHTb

H3 pacqera, qm qepeg Hac 6y4yr Epoxo-

Hayxuo-uccreAonareJlbcrue pa6oru no
cHrDKeHHlo rorcnqHocru Of nopIIIHeBbx

ABHrareJrefi cnoco6crByrcrr coBeprueHcrBo-

BaHHTO KaK gKCnepI,IMgHTaJIbHbrX, TaK H Te-
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Ar{Tb AJrr,rnHoMepsue 6olruerpy3nble
TOnOeqAa5 TO npHOpUTerHbIMlI 3AAarIaMA

rrBJurr0Tcf coBepureHcrBoBaHue
reirbcrBa KP B o6racrn rpaHcnoprnbD(
peBo3o& crpollTeJlbcrBo I{

aarouo6nnbHbrx .qopor orBeqauqux
AyHaponHhIM cTaHlal}raM, qpu
3HaqnTeflbHblx HHBecnlusfi B

orpacJrb, cTposTeJIbcTBo
IIyHrffoB H JrOrI{CTHqeCKI{X qeHTpOB,qJIt

ronepeBo3or. Has6onee npo6nemHblMn

Irflercfr odecneqeruile npoqHocrlt
oAexAhr, cHHxeHHe yKlIoHoB,qopor B

Hrx pafiouarq o6ecneqenue
cepBnca n o6crryxnBaHl,It
B mpax, Ha lcoropble yxe cefi.Iac
r"ro o6parutr ocoooe BHIIMaHHe.

opernqecKlu( MExlAoB u3yqeHnt rryTefi
pa3oBaHHn mKcl[qecKHx npoAytffoB B

,{Br,rrgreJltx.
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HCCIIEAOBAHI{E XHMLITIECKI'IX KOMIIOHEIITOB FEH3OBO3AyIIIH
CMECI,I nPU EE CTOPAHI,'J1T B Itr{JIHTTIPAX ABpITATAIIfl

Inarynoe ,(.8. -lctu., roqenr, KPCy sr'4.E.H'Ernquua
Inarynos B.n -K.r.tt., upo$eccop KPCy nu.E.H.Enbrlrura

fopeuue yarceodopodoa ue eceeda saeeryaemcn doeopauuw or<euda yanelnda, KogF
pw* bfipasl,emca a ista,tuuort cmaduu npoqecca eopeutn 6eruzoaotdlnunoit c;tuecu. IIp*
ryecc ddzofanun oxcuda yanepdgdna yateeqdopodnoeo rumweHu onpedennem o0qee Bpeffi
beantuu brructeuun moruusa. Ifpu sapmrcdeHuu ryenu oKucreHun cozdaemcn Hel@mopoe
'rconuiecmso ceofiodud* padurconoe, peaeupynquJc, c Kuanopodau, 3alnew nonerrtomcn ne-
perucuarc paduKcnbt, Romopbte peazupyr cyznepoduotruaneKyJralT, tupatyomnonerytny aF
oponepeKucu. f-' Hci odpasoeauue yarceodopodoa fionuwoe en$tv.ue oxasueatom KaitnaKmHoemb Katttepa
ceopauua, m.e. BeruvuHa omHotaeHun noseprHocmu KclJrrepu KopaHutt n ee 6tavy, Y?re:
painypa emeHoK, Kailrepw czopaHus, ttyp6yneumHocmb sapnda, Bollno?ffitocmb oo?opaHta
ezo nocne eawenun nfla\Ae$uy cfneHorc.



'()csosHlilr{ ToKctl.recrurlr KoMnoHerrroM
ra30B no KoJIr{qecTBv BbI-

6engrnosrx,{B}rrareJreft rnncer-
reI{A yilrepoA4 coAepxaHne K0roporo
reKOTOpbrX p€XHMil( MOXeT AOCTnraTb

m oGqero oOreua OIi 3areu r.r4/r oK-
430Ta' COAepXaHr{e Koropbrx TaKxe
l0olo, nO KOTOphIe OTJII{II8IOTOff 3Ha-
no 6olee culrnofi flIoBrrrocrblo, He

yHIeBOAopOAbr r{ Ap.
kcuorpnu o6pasoBaur{e oKcrrga yffre-

o6paronaHlrff oKcr.rAa yurepo-
rJrrrrnlre pa3rrrrr{brx Qalcropon Ha rrx

AOCTaTOTTHO XOpOItrO rBlnIeHFI.
yDreBoAopoAoB He BCerAa 3a-

AOroparIHeM oKcr{Aa -ynrepoA4

odpasyercr B Haqarbnoft craAnn
ropeur{r 6ensonorrymsoft cue-

&oqecc Aoropanr{r oKcHAa yrnepoAa
rrJrf il\{eHH onpeAeJrreT

BpeMf peaKquH oKr{cJreHr{fl TorurnBa.
3apo)KAeHrru qem{ orscJreHHr co3-
EeKoropoe KoJrr{qecrBo cso6oAnrx

peampFoqr{x c Kr{cJropoAoM,
rrofBJrfKlTcr llepeKl{cHbre paAr{KaJrbr,

pearupyr c ynrepoAnofi ruole4y-
MoJrer(yJry mAponepeKHcH.
oKr,rcJreHue CO nporlcxogrrr

MexaHr{3My. IIo H. Ceruenory
] cxerrla oKr{cJreril{r CO s

BOTbI BbIilI'AIfT TAK:

H + Q-+OH+O
OH+CO-*COz+H
CO + g-*COz
O+Hr-'gH+H
OH+H2--+HrO+H

orncJreHr{ff CO s ocHoBrroM 3a-
or cocraBa roptouefi cMecl{, ee roMo-

Terulo n uaccoo6uena B rcaMepe

oKcr.{Aa yDrepoAa onpe-
B ocHoBHoM co€TaBoM ropoveft

Pacqem*ru pearqnfi oKr{cnexr{t
rurJrEBa npH HeAocTaIKe BO3AD(a
otrpeAeJmrr Kor{qerrrpars,no CO a

9rccmyaraqnn anmuo6mbuoro rpancnopra

noKa3brBarox, rrro npn lcosSSHqHeHTe rls-
6urra B$Ayxq CI,p{tBHoM 1,05... 1,15 raroxe
o6pa:yercr CO, (xorr Kr{ciropoAa B cMecu
BpoAe rr Aocrarsrno) - sro o6brcnflercff
Ar{ccorlna-quefi qacrR COz, HepaBnoMep-
HOCTbTO COCTaBa CMeCH IIO rlHnrrH4paM ABr{-
raTeJrr Ir HepaBrroMepHocTbro pacnpeAeJre-
HHfl napoB Torrm{Ba s o66erue nocrynaroqefi
B rs{JrrilrApbr cMecH.

Brnxnne reMrreparypbr r{ AaBJreHHfl Bo3-
Ayxa Ha BbrAeJregne CO rarxe uccJregoBaJrlr
C. Kpayse. n M. Malroc [l]. grrr napaMerpa
BJrnrror Ha cocraB npnroroBJrfieuofi rupro-
qefi cil{ecn H coorBercrryrorwm o6paroM Ha
BbrAeJrenne CO, qro lrMeer Mecro npn.3rc-
rrJryaraqun anrouodunefi n ycnornrx noBbr-
rueHr{r reMneparyp oKpyxarcIqero Bo3.ryxa
(n rennoe BpeMr rDAa) r{ BbrcoKoroprr (rop-
Hbre aBroAoporu).

Mexarnslr odpasorannfl oKcI{goB a3o{a
Hocrm groxsrrft xaparffep, u oH erqe rloJr-
HOCTbn He pacKpbn, cyrqecTByeT HecKoJrb-
ro cnoco6oB, [o3BoJrrroqr{x Becrr{ pacqe-
rrr, Cloxgocrb 3Aecb gaKlrrFlaercx B ToM,
rrro Br,rAeJrrrouuficr B npoqecce peaxrlr{n
oKacJreHnr (roperur cuecn) - B rIr{nHHApo(
.{BI{raIeJIt oKcIII a3OTa npal(Tl{tlecKr{ He
ToKcr{lrex, rro np}r BbrxoAe Of uapyxy, a ar-
uoc$epy, noA AeficrsneM colHerrHoro cBera
oH AooKr{clrfiercu B Ar{oKcHA a3orq xoropnft
oqeub roKcnrreH, - s 70 pa3 ToKcmHee CO.
Iloemuy 6opr6a c AHoKcr{goM a3ora r{Me-
er guaqnTerbnbre cJroxnocrr{. O6parouanue
oKlrcJroB a3oTa aKTr{BHO HAeT rIpU rcpeHrrH
(oxncnerralr) mreer rrpr{ BbrcoKr{x r€Mnepa-
Typil( padouenr rIHKJra.

Ha ocnos anlarr uccJreAoBaril{fi lllsapqda-
yepa [2], [oKa3aBrrrrx, qro coAepxanr{e aro-
MapHoro KncJropoIa B 3oHe ruraMeHr{ r{ npE-
MbrKarorqefi x neft 3oHe peaKrsrn oKr{cJrenrrt
3HaqrITeJrsHO npeBbrmaeT KoHIIeHTpaT{t{Io
MoJrexyrrpHono Kr.rcJropoAa, aBTop B pac-
rleTax npnHHMaex, rrTo r(oHrleHTpars{t aro-
MapHoro Kr{cJropoAa B rr{Tb pa3 Bhlme Mo-
rrerqyrrf,prroro. Odpasomur{eM NQ 

" \O,
B pacqera( MoxHo npeue6perarb rr yrrnTbr-
Barb roJrbro odparoBaur{e NO. Pac.rer cJre-

I

I

cropaHrrr. fasosrre anam.lshr
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9rcruryararglr aBtrolro6r lbnom rptf,crrolna

AyeT BecTH TOJrbr(o Alrr CmpeBrrrefi qacTu

SApsAA, npr{ STOM HeO6XOAHMO yr{HTbrBATb

reMneparypHhre rpqAr{eHTbr qacrefi 3apfAa.

fipyrne aBropbr npr.{Hr{Maror rpocryro
AByxMoJrerqFJrrprryn cxeMy oopasora-unx
NO:

\ + Or+2NO,
ho noxasbrBaeT, rrro npu ycnoBr{nx cro-

panrir r 6eHsnHoarx ABC Kourlenrpaqfit
NO He ycneBaer Aocrnruyrb paBHoBecHoro
COCTO'HH'I.

flpn 6orarofi crrrecu KoHrleHrpaqur NO
cpa3y rocJre Harrilra cropaHufl pe3r0 Hapac-
Taeq o4Haro MaKcr,rruaJrbHoe coAepxaHHe
NO orpaHurruB€teTc.ff rlg-3a HeAocrarmoM H3-

bulo.rHoro KncJropoga. Kporrae roro, HMeer
Mecro 3aMerHoe pa3Jro)KeHpre NO (xo 3A%
or MaKcraManrrrofi BeJrnrrnnbr). flpu cropa-
nnu o6eAHeHHbD( cuecefi Ha6lrogaercr (3a-
MOpIDKHBaITHe> OKTTCJTOB tx}OTa B npoqecce
pacurHpeHr'rr.

Jlasre K. Harnen F], .no noBbrrueHr.re
crenenH clnarl'rfl, € rrpn pa6ore na o6eAnex,
HhD( cMecrx B pe)KHMe nonsofi Harpy3KH
conpoBox.{aeTcfl yBenH{eHueM 9MHCCHH

NOx. 3ro odracurercr pocroM MaKcHMaJrb-

HOfi teunepaTypbr rlr,rKna r4 yr!{eHbrrreHHeM

Korr.rtrecTBa ocTaToqHbrx ra3oB B rlrmuHflpe.
Ha pexnrraax qacrnqnbD( Harpy3oK BeJrHrrH-

Ha creneHn cxarnr na o6pasonanne NQ
npaKfl{qecKH He BJIH.fleT.

3$$emnnHbrM cpeAcrBoM cHHxceHHT
gMucclrn NO n qHJrr{rrApux .qrr{rareJlf, tBJrr-
ercff peqlrpKyr{r{Hs qacrr.{ orpa6omurunx
ra3oB lr3 BbrrrycrHofi rpy6rr no nnycruofi
rpy6onposoa. XaHceJrb B pe3yJr6rare ac-
nuraHnfi ancouo6nnr flnHrrly, Ha crerrAe c
6erosbrrdr,r 6apa6aHar"rn flpnureJr K B6rBoAy,
rrro npn oruorueHnu Bo34yx-rcmuso 16...
l8 (o= 1,07...1,2) cHnxenne ypoBufl ru6po-
con NQ xo 0,62 r/rcv nonyqaror B cJryrrae
peqnpxyrsUttu 20Yo otpa6omnrrax ra3oB,
oAHOBpeMeHHO C SrHM paCXOA T0ffrHBAyBe-
JurrrnBaercfl sa lUYa. flponycrn sax.urauLrfi
Haer.rH{lrorcr npn pequp(yJrruun 25% Of
t 11.

flosuureHHoe coAepxaHne orpa6oraB-
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mrlx ra3oB B cBexeM 3aptAe uoxer 6
Aocrnruyro coorBersrByroulrrM nrr6opou
HJrr{ perynupoBanraeM B npoqecce pa6om
ABurareJrr Qar rasopacupeAeneHx{.
JryqurHe pe3yirbf,aTbr AaeT 9ToT MeroA
BpeMr padoru ABHraTeJrfl, Ho
arToMarurrecnoro H3MeHeHr{r $as
crlpeAeJreHufl, npu SToM BecbMa ciroxHbr
ycrpofictny.

floroxeHue nepnoAa repeKprrrr4tr
nanoB no yury IIKB rarxe BJrHfler Ha oG
pa3oBaHne NO". fipn pannerCI
BbrnycKHoro H paHHero oTKpbrTrrfl Bnycr-
HOrO KnAnaHOB XapaKTepHO

KOINqECTBA OCTATOqH6IX T€I3OB B

Ape pr sadpoc ru( Bo enycrHofi Kauan,
rBnrercr sQ$ercnanHofi naepofi no
HHlo KoHrIeHrpaqHH Nq, noq oco6eHHo

.4HanasoHe BbrcoKHx cKopocTHbtx

ABllxarenr. IIpn nepeMerr{eH?rn TorrKr,r

KpbrTHr KrranaHoB B cTopoHy
Hadrrq4aercr odpanroe 3acercbrBaHne

dotanurur noB B r.IaJrr,trrAp r.I rroHHXeHE
obpasonann" Nq, oco6enHo n
*raJI6D( crcopocrefi Bparqennt
BAna.

llo ruueHraro JIaHre K., $oprvra H r(oM

HOCTb KaMepbt cropaHr,rr, B qacTHocTr,r,

JrHqHe BhrrecHuTeJrefi u rx [Jrorr{AAb, BJrnF
er Ha rypbylenrHocrb, co3raBaeMyro B

cll{arnfl cMecr{ H cHH}Kasr roKcfirrnocrr OII
flosHruenHar ryp6yneurHocrb 3apflAa
ycJroBJraBaer cHExeHHe rllrKJroBhrx pa36po-
con pa6o.rnx napaMerpoB lr yryqureur.de ro-
rmomAaqH B cTeHKH KaMepbI cropaHHt, rrlrD

cnoco6cmyer yMeHbrueHnro nu6poca NOrL
Taxru o6pasou, o BJrr{rnr{n ryp6ynerrr-

Hocrn saprAa ua o6pasoBanne NQ nrraeror
c.s pa3[HrlHhre MHeHI,If, .

IIpu 3aryxanuH ruraMeHH B

npocrpancrBax nepeQepnfi xttlaepbr
HHfl, roJroBKH rropurHr H BhrrecHurercx oG
pa3yro{cr npoAyKrbr HenoJrHoro

Tn'}IBO-TOKCHTIHbIe 
ynIeBOAOpOIbI H aJIE

/qerlu6I.
HccreAonanr{ff , npoBegeHHhre,{aHueneu

u loten6eproM noK.t3anra [1], rrro B npr4cre-



c|rrc 3apr.4a roJrllllrHofi 0,05...0,38
3OHa TyrreHHs spoHra mla-
gTofi 3oHhI H o6yc[oBrl,IBa-

HecropeBlul{x ynleBoAopoAoB

r{x ra3ax. flosrouy, na o6pa-

JrrneBoAoporos 6olrruoe BnHtHI{e

roMnaKTHocTb KaMepbI cropa-
Ha oTHOrIIeHHg noB€pxHocTE

a{ K ee o6reuy, reMneparypa
rar.reprr cropaHH{, ryp6yneurHocrr
IX${O?TCHOCTb .qOrOpaHHt ero nocJle

rnraMeHH y cTeHoK.

r{rr coAepxaHnt B orpa6o-
ra3a( CH cne4yer crpeMuTbcfl K

uarofi noBepxHocrH KaMePbI

rrpr.r MaKclrMaJIbHoM o6reue, rarc

sroM yMeHbluaercfl o6teu npncre-
crrofl ropflrltrefi cuecn, a rcrroPou
cmpaHux [IAer ManosQQercmnHo,

6omruoro Korl4rlecrBa CH s

brMH MeponpH.tTI{tMIa npH

Srcu.rryrrarpfi aBTofio6rr.ibnoro rpancnopre

(o =c 
"o+ 

a, 67 c rr+ I 0c N,y+ 1 0c *,a,

rAe: C"o - I{oHueHrpallns CO r orpa6o-
TaBrur{x ra3aq

C"" - roHqeHTpaIII{fl yrneBoAopoAoB;

C*"* - KoHIIeHTpaIIHtT oKHcJIoB a3ora;

Cr*o- - roHIIeHTpaIIrrfl aJIbAerHAoB

B xoge gKcnepHMeHToB MHoTHMI{ uc-
cJreAoBareJIflMLI yCTaHOBJIeHO, qTO Cropa-

Hr,re [apoB TomIuBa (oSeaHeuurx cuecefi)
npr{ Bhrcolcofi reuneparype cmpauufl cuecr4

B TIAJTHHIpo ropluHeBoro ABKrarer.f, npH-

BoAHT r o6pasoBaHl{Io oKI,IcIIos a3ota. I'Is-
BecTHbIe MeroAuKH pacqeTa y[IHTbIBAIoT

stv oco6eHHocTI,I He troJlHocrbro, tITo cHH-

xaer Bo3MoxHocTLI I{X npHMeHeH'dfl. Nw
anaurnga BnIItHHs ptt3[HtIHbD( $amopoa Ha

o6pasonanple oKI{cJIoB a3or8. Pacouorpuu
eru oco6eHgocrn, B 6eHgr.IsoBoM ABara-
TeJre flpu npoABl{xeHnra Qpottra [JIaMeHI{

B r€Mepe cropaHllf, Bo3HI.IKaer 6onluar
reMneparypH€lr HepaBnoMepnocrb. flepel
QpoHmu ruIaMeHI{ roploqafl cMecb l{Meer

cpaBHHrenbHo HeBblcorylo reMneptrrypy u
3gecb o6pasonanne NO He rponcxoAl4r; Bo

i[poHre ruIaMeHI{ pearupylor -'rpesnn'rafi no

AKTHBHbIE TIACTHTIbI YrIIEBOAOPOAHbIX MCIJIE-

rqFJr, npn ST0M KOJIHqeCTBO a3orra HHqroxHo
MaJro, Bepotrnocrb peaKqufi ueNay can{}l-

MH 3TI,IM}I IIACTHUAI\4I,I 3A MAJIbTE NPOMCXTYT'

KH BpeMeHH npaKTHqecKI{ paBHa HyJIto.

B pac.retax nogTor{y cJle4yer yql{TblBarb

JrHrrrb peaKrIHlI STrx qacTI4II C MOJIe(yJIaMH

cpeAhl ropeHl{t (N' Cq,}lO, CO, O2)'

Oco6eHHocrs nporeKaxut Pearu1uft
oKrdcJIeHHa (ropeuua) r 6eHsuttoBblx noplu-
HeBbIX ABC 3aKntoqaerctr B qpe3Bbl'IafiHo

M€UIOM BpeMeHLI, OTBOAI{MOM Ha I{X 3aBep-

rueHne. Pacqeru noxtlsblBarot, tITo xnMll-
qecKue peaIilHH BeIIIecrB, rye6yrorum<
6onrruofi gueprfiH aKIHBaIILIH: Al'Iccoqua-
rIHr trpoAylffoB cropanr4fr, oKHcJIeHI{e \,
3a TaKOe MaJIOe BpeMfl He MOryT II0'IHOCTbKI

3aBeprrlHTbct paBHoBecHhIMn KoHL(eHTparIH'

flMH npoAyt(ToB crop a]flfir,.

OrgersHue yqacrKn 3oHbI npoAylcroB

cropaHl,It I{MeKtr He roJIbKo pa3nHrIHble

yBeJrrIqeHEe pa6oqero o6r--s
OTHOIII€HHI n H cHI{xeHHe
o6pa:oeanut CH cnoco6-

TaroKe noBbIIIIeHI,Ie reMlleparypLl
raMepbr cropaHl4fl H yMeHbIUeHI'Ie

npr.rcreHoqnoro cJlot ropxulefi
Molr(er 6rrrr Aocruruyro

ryp6ynn:au uH sapw4 cnoco6-
nepeHocy aKTIlBHbtx qacrHII H3

B npr,rcreHo"IHrrfi ropsuufi clofi.
HOC CHHX(EHHE BH,IENEHH'

B ,{Bl,lrareflrx c nocnofi-
H C}KHTAHHEM 3A-

pa6ore Ha qacrltqHblx Harpy3Kax.

we reMneparypbl oKpyx(alo-
Bhr3brBaeT yBenEqeHl{e Bbl.qe-

BCJTeICTBHe yXyIrueHHt rpoqec-

caHxTapHbrx HopM tcoHIIeH-

Bcex IcoMnoHeHToB otpa6orarurrx
ABHrareJIfl MoxHo npn-

r KoHrIeHrpauHI,I CO n n0 cyMMe

lcoHrreuTpalq.uir oIIeHLIBarb

ToKcI,IrIHocrb 6engnHosor0
B UCJIOM:
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Srcuty*raqnr anmno6nJlbnono rprilcnoprro

TeMrleparyPril, uo rI Hil(oAtrfcfl B pasJlI{IIHbn(

BpeMeHlrhx ycnoBl{tx. V ncrosrnra 3CIKI{-

raxlrt Aeficlsytor HaI{BbIcIune reMlrepafiy-
pn (3000 K) n uueercr nan6onrmee BpeMt

AJrr xr{MrFrecKID( pearugfi. flo rrlepe }aane-
HI.I' OT I{CTOIIHHKA 3A'KI{ftIHI{fl CHIDKAIOTCX

TeMneparypbl mprqefi cMecu lr yMeHblua-

ercr Bp€Mff, orBoAI{MOe.qnfl pearugfi oK}rc-

Jreuraf, . flocne .IIocrIDKeHI{t MaKc}IMaJIbHoro

AaBJreHr{t B IIHJII{IIApe, BCJIeACTBIIe ABH-

xenr{r nopIIIHt BIII{3, r HMI trponcxolum
p€3Koe n4AeHlre .{aBneHl{ff H TeMrleparypbl,
fi peaKrlgH oKucJleHrt N2 neueAneHHo rrpe-

Kpaqarncs. IIo stoft nprsnHe pacqer peaK-

ryrfi o6pagoBanr{f; NO n AI{ccoIsIuus.IN CO,
u HrO AonxHhI npoll3BoAltrbct rIocJIeAoBa-

TeJrbHo, B MaJIbrr( oCreuan flacrKoB KaI\{e-

pbr crcpantlt qeper uarrrft ynoJl noBoporra

KoreHqarCIFo BaJIa, c rleroM TeI(yqHx reM-
nepaxyp, geficrryroqlrx B snN yracmax. B
npeAnaraeuoft rrleroruffie o6pa:onanne NO
n CO pacqnrnBaercs nocileAoBareJlbHo, B

MaJTED( o6teuan KaMepEI croparlut, qepeS

MaJrhre HHTepBaJrhI noBopora KoreHqaTorCI

BaJra. flpn srou npou3BoAnrcff cyMMI{poBa-

Hr{e rer(yq[D( KornqlesrB NO n CO s Kax-
.roM 

"aKoM 
o6seue I{ 3areM Bo BceM odreue

nporymoB cnopaul{fl ra Qpornou mIaMeI{n.
B peryrrnere crpotrca rpa$rrn Hapacra-
Hlrr Konqenrparuft NO s CO no y$ry f[KB.

Apyrar oco6emroctr 3aKnrctlaerct B

ToM, 'rro Becb KoMruIeKc pearql{ft' nptrao-

Atqufi r o6pasonagrno NO. npoucxoAllr B

mrcprnoft cpeAe rporyKror croparrr. flo
enofi npmme Koullelrrpaq[s aICrlrBHrD( qa-

crnq pa3in{rll{hD( npoMexryToqnrrx pearcuft
OKIICJIEHII' H}ITITO)(HO MAJIA I{ BCPO'THOCTb

peaqlffi Me)Iq)r caMHMH grl{Mrl qacrultra-

Mr{ 3a MilIbIe Cnpe3KIr BpeMeHfi npaKrl{se-
cKn paBHa IryJIIo; cJIeAOBaTeJIbHO, CneryeT
ysHThrBaTb ToJIbIo peaKlllfl 9Tn( rIaCTrq C

MoJIeKyiIaIr,tn cpe4hl. flpu xarrrwrn B npo-

rynril( croparlnt csodoAHoro KlrcJlopoAa

o6pasonanne oKcHAa a3otra Moxer IurI{ no
peaKrIHH:

Nr* Or= 2 NO
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Cropocru nporeKalllrt pearwtn paBlra:

d[No],
--ftg=KiNJlO2l,

Konctanra cKopoerl{ srofi pearuuu
BhllrucJlflercfl no ypasHeHl{Io:

K,:10'o'*T62exp(L{ftf$ f

Konqentpaqnt ocraroqrron)
npu u) I r nporylcra( cmpaxl{t PaBHa:

1,2,1 ,x s-l
[or]:r B 0 ,

I(onuenrpars{t a3otra 6ylet:

BosMoxen u 4pyrofi rryTb oKHcJIeHHt

ra cso6oAHhIM KI{cJIopoAoM: BHaqaJIe,

sogAeftgrBneM BbIcoKID( TeMrleparyp,

rrcxoArrr AHccoqwuru KI{cJIopoI4 a

yxe ocyulecTBJlceTctr peaKl$u
a30Ta c aroMapHhlM KI{0JIOpOAOM.

Arrccorllralrus Kl{cnopoAa Moxer
Ar{Tb no AByM O(eMaM C pa3JIruHhIM

TnqecKur4 ypoBHeM:

Or*COz=O+O+CO,

c tr(oucraHTofi ctcopocru:

)1:w9-tg)

K,;l0re'eexp(-3ff;,

v Qr+M:O+O+M

K"g101'''e*P (-l#99J,

Cxemy
peaKrtrlln oKIrcJIeHLIt a3ota C yqeroM t

I

rpex peaxwfi MoxHo npeAcraBLITb rax:



TOJ Ql',-il *,,
K,"- tol q Nol

cKo'ocrl' P'aKIIHH 
N2 + o=No+N

MeroAoB pacqera cpeAHI'Ix

rpy3onbrx asronodralefi soshdox-

nu 6olee noJlHoro H3YqeHEfl

.4BHXeHI4S rpy3oBoro aBToMooI',I-

Srcnnyaraqnn gErouo6n.trbnono rllsrcnopra

tNol

(4)

AonoJIHHTeJIbHHe oKHcnHTeiIrr Nm N2' Pe-

axIIHH o6paroaaHl,Ir oKI'IcJIIaTeJII 14 oKHcJIe'

nur N2 Moryr 6utr [ocJIeAoBareJIbHhIM]I lI
[apanJIeJI bHo- [ocJIeAoBajTeJI bH bIMH'

Sarropor. K snr'r otHocmcr [5J:
1) $amopbl, onpereJlsrouln€ conporuB-

JICHHE "UBI{XCHHIO;
2) Qamopbl, He cBfl3aHHble c H3MeHeHHeM

conporl4Btleunfi, Ho reM He Menee BbIHyx-

(3)

Kr:1ot''?exp(-#)
ro cKopocrb peaKIILIH oKHcJIeHat a3ora (3) onpegeateM no ypaBHeHHIo

dtN0ll,a6= [O2]K,+KF, + K6q), (5)

m3Aefi crs uu Ha npoAylcrbl cropaHl{.f;

reMneparyp npoqecca cropaHHt,

AHCCOTIHaIIllfl. Y.acTv MoJIeI(yn

FI2O, B pe3yJlbrare'rero o6pasyarcfl

JlureprrYPa

,{.8., MogeIHpoBaHHe npoqeccoB cueceo6paSOraFlu }I oropaHHt s aBmluocHXlsHblx.mura-
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