Лабораторная работа №2
МОДЕЛИРОВАНИЕ ПРОЦЕССА ПЕРЕНОСА ПРИМЕСЕЙ ПРИ ВЫБРОСЕ В АТМОСФЕРУ
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PasBHTHE SKOHOMIKH CONPOBOAIATCA VXY IEHHEM ABAPUHHOH OGCTAHOBKI B PEsyls-
TaTe (yHKUHOHHPOBAKIA 0GBEKTOB TexHOChEpE. OIHIM 3 BHIOB aBapHil Ka OGBEKTAX TeXHoO-
chepBI ABIMOTCA ABAPHI ¢ BHIGPOCOM XIMIICCKH ONACHBIX BEMICCTS, CONPOBOKAUOMAEEA To-
BBUTICHHCM YPOBHA I MACHITaGOB 3ArpA3HCHAA OKpYXaiomeii cpexst. C HapyIICHHENM ecTecT-
BCHHOTO XHMHYECKOro 6ATaHCa B COCTABE ATMOCEPBI CBAIBIBAIOT TAKHE ABICHILA, KAK HOTCILTe-
HC KTHMATA, HIMCHCHIC 030HHOFO 1104, KACTOTHbIC IOKTH, YTHCTCHAE H THOCTS 1ECOB, CMo-
OBBIC ABICHAA B JATPASHEHHBIX OPOMBIILICHHBIX paionax [1]. [loABTeHME SHATHTCTSHE Ko-
THICCTB TOKCHKAKTOB B aTMOCEPE HCH3GEKHO CKATHIBACTCA Ha SKOCHCTEME B HetoM [2]. Azex-
BATHOC ONHCAHNE XIMICCKIX IPOICCCOB, TPOTCKAIOMIX B TAKOM CIOKHOM PEakTope, Kakit
AB1ACTCA ATMOCEPA, BOIMOKHO THIIS ¢ IPHBICICHACM MATEMATHYCCKAX MOAETCH, CIOCOBHE
B COUCTAHMNI C CHCTCMAMH MOHHTOPHEFa, 0TOGPA3HTS Boe MHOF005pasie ABICHHIE 1 HX B3aHMo-
TeiicTBHE H IO3BOTOMIX ONCHHTS HOCTCCTBI XHMAUCCKAX BO3MYIICHAI! CCTECTBEHHOTO Co-
cTaBa aTMocepst pasHBIME HeTouRMKaME [3].

COBOKYTHOCTH HacTH, HIPAIOITIX CYIECTBEHHYIO POTh B IPCBPAICHIAX XHMHICCKAX
>ICMCHTOB, 711 YA06CTBa 06 AMHCHB B ceMeiicTsa O-, He, N-, S-, C-, C1-, Br-, L-conepaamux
coemmenit [4]. DKCIepHMEHTATS HbIE AQHHBIC O XHMHYECKOl KNHCTHKE I (OTOXEMIEH razo-
asHEIX peaxmiii B MoCTEaHEE BPeMs 060BIIAIOTCA [PYIIIOH SKCTIEPTOB B PAMKAX IOAKOMHTETa
IEOTIAK 10 rasogassoii KHHETIIKe, KOTOpSIi IEPHOMMTECKH H3AET COPHIKH KUHETHYECKIX I
(OTOXHMHTECKIX AAHHBLX, KACAIOMIXCA XHMAH atsocdepst [5].

PacnpocTpaseke NOLTOTANTOB B OKpykaiomeli cpete IPH XHMIYECKIX ABAPHAX Tallle
BCCro IPOHCXOAHT B Pesy-TbTaTe HX HOCTYILICHHA B aTMocdepy A HOCTEAYIOMIEro HX IEpeHoca.
[IpH 5ToM BO3MOKHBL XHMICCKIC PEAKIAH NOLTIOTAHTA C KOMIOHCHTAMH aTMocheps! 1 obpa-
30BaHIC BTOPHYHBIX NoTOTanTos. Hapaty ¢ STHM IpH MepeHOCE HOLTOTARTOB B arMocdepe
NPOHCXONT PAA COMYTCTBYIOMIX ABICHAH: TPABHTALHONHOE OCCIAHIS TACTHIL, CYXO€ i BIAK-
HOE OCaICHNC, OTPAKCHEE OT IOBEPXHOCTH SCMTH.

Tleperoe MOLTITAHTOB B aTMOC(EpE ONPEACTACTEA, IPEKAE BECTO, CBOHCTBAMI Tpeod-
Tanaiomeif BosIymHOH (ash. OHA OTINYACTCH HCCTAGHISHOCTBIO, HPOCTPAHCTBEHHO-
BPMCHEOf HeyCTOMTNBOCTSIO PASTHUHBIX o MoKasaTelcH. BapHAINH OCTCIHAX HOCAT cay-

waiirri xapaxtep (Prc. 1).
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Pac. 1 Tlopeacrie NOLTOTARTOB B aTMochepe

Taxm 06pasoM, HeTbto PAGOTE ABTACTCA PaspaboTKa MoTeTeit MepeHoca MOLTIOTAHTOB
NpH aBapHHHBIX BEIGPOCAX XAMAUCCKA ONACHBIX BEMICCTB C YIETOM HX TPAHCQOPMAIHH B OK-
pyatomeii cpezte.

Mozean nepemoca B aTMochepe

ATMOCGEpHSIC MOETH TIepeROca OBBITHO hOPMYTHPYIOTCA Ha OCHOBE (BYRIAMEHTATS-
HBIX 3aKOHOB COXPAHEHHA MACCHI C YIETOM 3aKOHOMEPHOCTEH, OMHCHIBAIOMAX TPaHCHOPMAIHIO
HOTTIOTARTOB H SMIHPHICCKIX 3aBHCHMOCTCH, OTPAKAIOMAX H3MCHCHHC APaMCTPOB MOTEICH.
TIpH HOCTPOGHHE MoZelci NEpeHOCA MHPOKO HCHOTB3YIOTCA BEPOATHOCTHO-CTATHCTHUCCKHS
NPCACTABICHAA © PACCCAAH BEMECTBA B IPOCTPAHCTEE.

B pOITH BEIXOTHEIX EPEMEHHEIX OBEIHO BHICTYTIAIOT NPOCTPAHCTBCHHO-BPEMEHHOE Pac-
HpefeTIeRTe KORTICHTPAIHH OTIOTARTA B IPOCTPARCTEE H HTSHCHBHOCTS MACCOBOTO MOTOKA
HA OACTHTAOMIYIO IOBEPXHOCTS.

B 3aBHCHMOCTH OT CTOKHOCTH H HA3HAYSHEA PA3THYAIOT CTEAYIONHE MOISTH aTMO-
ceporo mepenoca:

- 0 HASHAMCHHIO MOTCTH: PETPOCTICKTHBHBII AHATH3, TEKYIIHI AHATHS HITH TPO-
rHo3;

* - [0 YPOBHIO CAOXHOCTH, ONPEACIIOMEMY BOSMOKHOCTH NPHMEHEHHA MOICIH:
SKCTIpECCHEIH MTH YTTy6TéHHbH aHATHS,

- 10 TeopeTmICeKOMY dyHAAMEHTY: Au(YHORHBICE, THCICPCHORHBIE H a3POTH-

‘HaMITIECKHE MOJETH.
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KOe PACTPOCTPAHCHHE TOIYTHIN THCHIEPCHOHHBIC [AYCCOBBI MOACTH PACIPOCTPAHCHIA aTMO-
cpeprbix npmyeceii. Tak B KauecTBe WTaTHOI MeToTMKH A4 c1y6 IO 1 UC pexoMerzoBana
setozuka [6]. 1 cocTatenna AckTapanii Ge300aCHOCTH ONACHBIX OBBEKTOB, HCMOTBIYIO-
IIiX aBapHIiHO OMACHBIE XHMIMECKIE BEMECTBA, IPHMEHAETCA MeToMmIKa [7].

TayccoBa MOZETh IEPEHOCA OT MIHOBEHHOTO TOYETHOTO HCTOYHAKA IPOCTA H NOHATHA.
OHa HMCCT COMTHOE TEOPETIHIECKOE OGOCHOBARME, ¢ TOTHOCTBIO A0 0GOHATCHH COBNAZACT ¢
AHATHTIHYECKIM peenHeM AHbEpEHIHATHROrO YPABHEHIA B HACTHBIX TOM3BOTHBIX, OTIHCH-
Batomero TypSyIeRTHyko Au(dysiio B aTMochepe B YCIOBHAX OHOPOHOH H CTAUHOHApHOH
ryp6yncaTHoCTH [S].

Havu Gbuta BBIGPaHa METOAUK NPOTHO3A MACIITAGO0B i NOCICACTBHI 3arpA3HEHNA aT-
MOCHEPBI OT CHOHTAHHBIX BHGPOCOB TOKCHKAHTOB, BOCHOEAIOMAA TPOGCTH!, HMCIOMHECH B
pariee YIOMAHYTHIX MeTomukax [9]. ViasaHHAs MOZSTs paboTOCIOCOBHA IPH CICAYIOMEX ma-
pasetpax:

1. TIONTIOTAHTS! MOTYT MPEACTABIATH COGOM Tashl WIH MApO-KHIKOCTHBIC CMECH C

ILIOTHOCTS 0. He IpEBHIMAMEii WIOTHOCTS BOSAYXA.

2. TlpeanoTaractes, 9To MCTCOYCTOBIS HE H3MCHAIOTCA B TCUCHHS TICPHOA BPEMCHIL,
IOKa 061K0 HOLTIOTANTA HE PACCECTCA.

3. TayccoBa MOZETs ILTOXO YHTHBACT (OPMHEPOBAHIE KOHICHTPAIHORHOFO NOTA HO-
ToTaHTa B6H3A HCTOYHAKA Ha paceTorHmAX MeHee 100 y. IIpormos ABIACTCR Y108-
ICTBOPHTETBHBIM, cCTH paccToAHHE He Ipesimact 10 k.

4. DMIEpIHYeCKHE 3ABHCHMOCTH JUIA AHCHEPCHI OrPAHINYEHHO IPHMEHNMSI LA CITBHO
IepeceugHROf MeCTROCTH.

KOHICHTPANHORKOE HOTe HOLTIOTARTA, HOPOKIACMOTO MHOBCHHBIM TOUCHTHBIM HCTOU-

HIKOM B ATMOCGEpE, MOKET GBITB OTHCAHO BHPAXCHIEN:

M (3 —ur) X2
) p— ETTT
T (21) oy (wt) oy (wt) o) (wt) 20 (wt) 207 (wt) w
HEEE N e Do '
1 2o ) |20 gy || =)

‘Ta 39BHCHMOCTB OTPAXACT PACOPEACICHNE NOLTIOTARTA B IPOCTPAHCTEE H HIMEHCHIE
BO BPEMEH IPH CTEAYIOMIX YCIOBHAX:

- Macca momToTanTa M BHGpOMEH 3 HCTOMHIKA, HaxoLfmeroes B Touxe (0,0, X0).
MTHOBEHHO B MOMEHT BpeMeHH t=tp=0:

- BETEP CO CKOPOCTBIO U] HAIPABICH BJOTb OCH X1:
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£2¢ k - KOHCTAHTa CKOPOCTH ACTPATAIAN NOLTIOTANTA;

i

V4 - CKOPOCTB OCeaHHA.
Jncniepenn Gy B hopuyae (1.2), HCX0IA 3 TOTO, IT0 06bEM 067AKA TOLTIOTAHTA B Ha-

YATHHBL MOMEHT BpeMeHH t=0 He PABSH HYITIO, MOXKHO 3aIHCATS B BHIC CTEAYIOMIX BHIpake-

Hmit

L (wt)+ o5

gy (wr)
oy () = o3 (wt) + o5 (1.3)
oty (wt) =73 (wt) + o5
tre mompanka o, BEpwEACTC opMyTON
3
Gy =[M /(2% 7%)] (1.4)

¢ - IIOTHOCTS TAPOB MOMTOTART.
BakHO OTMCTHTS, UTO AaHHAZ IOTPABKA BBCICHA KAX B ACIICPCHH, BXOIAIINS B COMHO-
M

AHTETS ——7——————————————
(27)" o () oy (1) o (ant)

TAK B B AHCHEPCHAX, CONEPAAIEXCA B NOKAIATETX
>xcTioneHT. B CITY STOTo HE HapyIIACTeA YCTOBHE MATCPHATSHOTO 6aTasca

B KauccTBe JHCICPCHOHHBIX 3aBHCHMOCTeH O (14f) Hemomssyem (opyms: Chmra-

-

Je(s)dududs 1. as)

Xoekepa [7, 8], KoTopsie OTPRAAOT BAMARIE Ha AMCTCPCHIO PACCTORANA ICHTPA KIY0a OT He-
Tounmxa, K1acca YCTOHTNBOCTH aTMOCEPB | HApaMETPa MEPOXOBATOCTH NOACTHNAIOMEH To-

BEpXHOCTH.

(1.6)

e KOSQOHIACHT c3 3ABACHT OT KATSrOpTH (KTaCcOB) YCTOMMMBOCTH aTMOCHEPBI.
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Kiace A COOTBETCTBYST CHIBHO HeyCTOHTHBOI arMoc(epe ¢ NpeoBIaiaRNeM KOHBEK-

TiBHBIX nponeccos. Knace B — yMeperHo HeycToiimmoii anvocdepe, C — cnabo meycTofimpoii
anvocdepe. Knace D oTsewact meffparsHoii crpatndmkamim arvochepst. Knace E osratact,
“To atmocdepa craGo yeToitmsa, HabmozacTes mBepens. Hakoren, kiace F cooTserersyer
yMepenHo yeToftmBoli atyocdepe.

TaGamna 2. Knacest yetoifumsoctn ansoedepst mo Iackymty

Cropocts Tlens) Hom
[se] Conensas pamanms Obaaurocts Semo

Cummar | Vuepensan Caaban O61>4/8 | O6a<3/8

) A=1 A- B=2 B=2

23 AB B c=3 E=5 F=6

35 B B-C C D=4 E

56 c <D D D D

>6 C D D D D

BIpaKeRIe AT BITHCICHIA BETITTHABL O3:
Flut.Z,)-g(wt)  F(ut.Z,) g(ut)<o™

" 1.7
= Pt Ze) s ) > o o

rae O3 ecTh MAKCHMATHHO BO3MOKHOE 3HAYCHHE CPCIHCKBAIPATHIECCKOrO OTKIOHCHHA O .

KoTopoe 3a1aeTes Tabmmmei 3.

Tabamma 3. MakcHMAaTbHO BO3MOKHOE 3HAYCHHE BETHIHHEL O3.

Karteropas (kaacc) yeroimn-|A |B |C |D |E |F
BocTH  aTMocdepst

3mauenne G 1600 {920 |640 |400|220 |100

F(Z,.ut,) - xoppexTHpytOmHIit $HAKTOP, YIHTHBAKMIMI BIHAHAE MEPOXOBATOCTH MO~

cTHIarmel noBepxHOCTH; g(1?) - QYHKINA, OTpAKAOMAA BIMAHHE apIyMeHTA 1! IPH pas-
HBIX KATErOPILEX YCTORTHBOCTH ATMOChEPEL

@ymxmma F(u,f.Z,) npeacTaBmseTes B Bite
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Tapamerp Q d) c d;
mepoxosatocTn
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0.04 202 | 00269 | 776107 0.37
0.1 272 0 0 0
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“HC/IeHRBIE HAMEHNA NPEICTABTEHE! B TabIe 5.

TaGamna 5. Juauenns xo>bdumentos ar. az bi. by.

Kateropun (xacc) ycroftmm- Snatcrnn Ko um-

Boctn enron

anvocdepst a a, b b
A 0.112 538107 [1.06 [0.815
B 0.130 6.52:107 [0.95 [0.750
C 0.112 9.05-107 [0.92 [0.718
D 0.098 1.35.10° |0.889 [ 0.688
E 0.0609  [1.96-107 [0.895 [0.684
F 00638 [1.36:107 [0.783 [0.672
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B armocdepy BhIOpachBacTCA 60IBIIOE KOTHICCTBO XHMEYECKHX BEMIECTB, HAXOIAIHX-
G B TASOBOM H 23DO3OTBHOM COCTORHIIX. 37€Ch OHH MPETEPTIEBAIOT PAT GHSHKO-XHMITECKIX
H3MEHEHHH 32 CYET MEXAaHH3MOB (OTOXHMHYecKoff TpaHCOPMANHH, HyKTEalHH, KOHIEHCA-
HE/ACTAPCRAA B Koary AUHH. Bee STH MCXaHH3MBI B3AHMOCBA3AHBI MCAIY COGOH, H KakIbi
H3 HEX ABIACTCA UaCTBI0 OOMICH KOMIVIGKCHOH 3KoTOrmuccKoif sagawm. U3 Beex Qmamo-
XIEMITIECKIX TPOTISCCOB B aTMOCHEpE HAMI, B HACTOAMICH MOMCHT YHTSIBAIOTCA TOTHKO XHMH-
“ecKHe peaKTIH TpaHCOPMAIHH TOLTIOTARTA B aTMOCdepe. B MPHMEHACMOH MOTETH STeMeH-
THL THADOMETCOPOTOTIIECKOTO PEKAMA aTMOChEPHOH NHPKYTAINH NPSATIOTATAIOTSA HIBECT-
HEIMH, H HCCTEIYeTcA TPOTSKARTE XAMAMECKEX PEAKIHi Ha OHS ATMOCHEPHEIX TBIKCHTH.
TIpn 5ToM BBUICTAIOT TPH CAYHaZ B 3aBHCHMOCTH OT COOTHOMICHAA MCAKTY XapaKTCPHBIMH XH-
MHUECKHMH H IHHAMHYCCKHMH (ty t;) MacmTabamu Bpemern. Ecmn (ty < ty) (sampamep, 114 Ko-
POTKOTHBYIIHX aTOMOB H CBOGOTHEIX PATHKATOR), T XHMICCKIS PEAKIIHH MOKHO PACCMAT-
PHUBATS He3aBHCHMO OT aTMocdepHOf AmHaMmKH. B cTydac e (tx, > tz) PoTh IMHAMIKH BeTHKA
(4T MMeeT MecTo, HATIPHMep, IPH PACCMOTDEHMH TAKHX TpHMeceli, Kak XTopHTOPMETaH, Kap-
ommICYTh M, reMEOKCHT a30Ta 1 Ap.). CIywait ((tx = t)) HamGomee cromen. [Ipw sTom, wTo-
651 OmHCATh MOBEACHIE (M3MCHEHTE KORICHTPAIINR) AAHKOH IPHMCCH I OLCHATS M cc Ipe-
6EBaHEA B aTMochepe, KaK MPABHTO, TPEOYETCH COBMECTHBIH AHATH3 THIPOMETEOPOTOTHIE-
CKIX, HSHMECKIX T XHMISCKAX TPONECcos. AHATA3 TPOCTPAHCTBEHHO-BPEMEHHBIX MACIITa-

608 OTPEACTACT HOCTAHOBKY 303 XIMIH ATMOCEpHL.

Taxuy 06pasoM, MOKHO BEUICTHT ABA KPaliHIX cIydas XHMHUCCKOH TparCGOpMAIMH
mpmvecn.

1. CKOPOCTS XHMIMECKHX peaximiii 6OTHIIE CKOPOCTH HepeHoca BemecTsa (t, < tz). B
5ToM CTyMac TIPOMCXOTHT GBICTPa7 TpaHCHOPMANNA MOTTIOTAHTA MOX XeHCTBHEM
KOMTIOHCHTOB aTMOC(EpS! H PACCEAHMIO TIOTBEPracTCA CMECh TIPOTYKTOB PEAKII,
T KaI0T0 H3 KOTOPBIX CTIPABEUTHBA TAYCcoBa Moxes. [IpH 3ToM mpeanonaracT-
4, TO PHSMIECKAE CBOHCTBA HCXOHOTO BEMECTBA 1 HPOYKTOB Cro TPEBPATICHT
(B YACTHOCTH ILIOTHOCTE) CYMIECTBEHHO HE HIMEHAIOTCA,

2. CKOPOCTS XFMHMCCKHX peakiiii MCHBIIC CKOPOCTH NIEpeHOCA BEmecTBa (fx, > t). B
TOM CTyHAE MOKHO CHHTATS, TO XHMHWECKAR TPARCHOPMAIIT IPHMECH HATHHACT-
€ TOCIIE TOFO, KAK YCTAHOBAIOCH NPOCTPAHCTBEHHOE PACTpEAENEHHE KOHNEHTpAIH
nommoranTa. OCHOBOH 414 PacvéTa KOHUCHTPAIHIT SYAST CIYKHTH HAYATbHAA KOH-
CHTPANAA MOTOTARTA B HACCICAYSMOI TOUKe.

B KauccTBe XapaKTEPHCTHUECKOTO BDEMEHH tx YIOOHO B3AT NEPHOM NOTYIPEBPAIICHAA

BemeeTsa, KOTOPsIl B CTydac peaximii IePBOro MOPAIXA ( B aCTHOCTH GOTOXHMITICCKIX) He
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33 KOTOpOE KOHICHTPAIHA BEMECTBA YIAZET BABOE 32 CIET IPOLECCoB IEPeHOCa.

MoZeAH XHMHEH aTMOC(CPHI B 06TACTAX ¢ HOBBITICHHO! AHTPOTIOrCHHOH HATPY3KOH, Xa-
PaKTCpHO# /T4 HEAYCTPHATEHO PAsBHTBIX PaiiOHOB, IO3BO/IOT ONHCHIBATS AMHAMHKY BOIHHK-
HOBGHIA 1 PasBUTHE CMOFOBBIX CHTYamm. [OMIMO OKCHIIA YTICPOTa, OKCHJIOB a30Ta, AHOKCH-
J1a CEPBI H YIIICBOOPOJIOB, IPHCYTCTBYIOMHEX B NOBBIICHHBIX KOHICHTPAIHAX B BBIOPOCAX aB-
ToTpancriopra, daxenax T3LI H APYTHX 0bbEKTAX, GELIH 3apErHCTPUPOBAHEI TAKKE BEIECTBA,
KOTOpEIE He TIPHCYIIH NEpBHYHEIM MPOMBIILICHHEIM BEIGPOCAM, HATIDHMEp MEPOKCHHHTPATH,
OpraHNYecKHE Cepo- H a30TCOACPKAIME COSIMHEHHA, OPrAHMYECKHE KHCTOTH H NEPOKCHIEL
KpoMe Toro, GBLTH 0BHAPYKEHE AHOMATHI

cyToumHoro X01a KoHTIeHTpAMHH 0soma [10]. B camsn
© MHOrOOGPasHEM XHMHECKHX peakimif NPEATAracTes 3 OCHOBHBIX LHKIOB NPeBPAIICHHI
‘HaEGOTee BAKHEIX MOMTIOTANTOB BHGPATS HANGOTEE GHCTPONPOTEAMMIE PEAKII, OTBETaR0-
mHEe 33 TPAHCHOPMAIHIO OCHOBHOI Macchl aTMOC(EPHOM IPHMECH.

OCHOBHEIC THKTH XHMIEYSCKAX Peaxiiif B NPHSCMHOM C70€ aTMOCHEpS! NPHBSTCHS!
e (prc 2-4).

OCP)
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Pac. 3. Iuxx cocpunennit asota
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Pac. 4 Lk coeureniii cepst

Moneas xaMmecKoi TPaRCHOPMANAR TPEMECH B aTMOCepe

Mozens XHMIECKOH TPAHCHOPMALHHE IPHMECH B aTMOChEPE OCHOBARA HA PEIICHHH
CHCTEMBI KHHETHYECKIX YPABHEHHIY, SAMHCAHEIX /T4 PEAKIIH PASTOXKEHNA HCXOTHOM TIPHMeE-
CH B BIaHMOZEHCTBHA IPOAYKTOB PAsIOAEHNA H HCXONHOTO BEIECTBA ¢ KOMIOHEHTAMH ATMO-
ceper. TIOCTpOCHHE KHHETHIECKEX YPABHEHHH OCHOBAHO HA NOCTPOSHHH CTEXHOMETPHYE-
CKHX MATPHII UIA DEareHTOB H NPOAYKTOB H cTox6ma V, ONpefeNfiomero MOTHEIE Habop
YUACTBYIOIIEX B DEAKUMAX BemecTs. B pesyrbrare HaGop XHMEMECKHX peaximii salHIIeTcA
cxemyromm obpazon:

SV St ST, (1.10)

rze k — cronen xoa(dumIeRTos cropocTeii peakmma, S”,S? CTEXHOMETPHYECKHE MAT-
PHIIBI PEAreHTOB H NPOAYKTOB COOTBETCTBEHHO PASMEPHOCTH 71X 77, TAE N — YHCIO BEMECTB, m
— umer0 peakmi/

3Ta 3IIHCh IO3BOIAT NPEACTABHTS CHCTEMY KHHETHYIECKHX YPABHEHHI B BHXE

3xech Ci — KOHICHTPAINA i-T0 BelecTBa W3 cToIOa V; Sij — MATPHIHBIC TEMEHTEL CO-

OTBETCTBYIOMIX CTEXHOMCTPHUCCKIX MATPHI. B 3/1a9ax XHMAT aTMOCHEpH BCTPeTaioTes pe-
aKIHH TPEX THIOB: (OTONH3HBIC, HMCIOIIHC [ICPBbIH KHHCTHYCCKHI MOPAIOK H TCPMHUCCKHE,
IIEPBOTO, BTOPOTO H PEXe TPETHEro IOPAAKA.

JIt4 HAXOAZSHHA 3AKOHOB COXDAHEHHA CTPOHICH MOINEKIAPHAZ MATPHIA M, wHemo
CTPOK KOTOPOHf PABHO WHCTY BENIECTS, 4 SHCIO CTOIONOB — SHCNY SIEMEHTOB. DIEMEHT My —
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He10 3aKOHOB COXPARCHI PABHO IHCTY XHMICCKAX 5ICMCHTOB. 3aKOHbI COXPAHCHAL
H03BOMOT YMCHBITHTS WHCTIO YPABHCHHI! HA WHCTO XHMHEYCCKEX 5ICMCHTOB. Brarofaps mpo-
H3BOTY B BHGOpE HCKTIOVACMBIX YPABHCHII MOXHO H3GABHTBCA OT MCLICHHO MCHAIOMIXCH
HepEMCHHBIX, TAKEX Kak OCHOBHSIE KOMIOHSHTS! aTyocdepst N) wa O).
TToCTPOCHHE MATEMATHUCCKIX YPaBHCHMI B PAMKaX XHMHICCKOfl KHHETHKH pasieiseTes

Ha [I0CTIC AOBATEIBHOCTS ACHCTBHI, B THCIO KOTOPBIX BXOAT:

1. BBIBOX CHMBOTBHSIX KHHCTHWCCKIX YPABHCHI H HX KOPPCKTHPOBK [T OTKPBI-
ThIX cHCTeM;
2. 3anamme amMocepHSIX yCloBHI, IPH KOTOPSIX NPOBOAHTCA aHQmH3 (SBICOTa,

TEMIEpATypa, JaBTCHHE. COTHEWHAT TOCTOAHHAZL CTATHCTHYECKAT MOXETH

aTMocGepst, ATE660 OTpAKAOIEH TOBCPKHOCTH)

3. Jlnx oTKpHITOH XmvidecKolf CHCTEMSI — 3ATAHHE HCTOWHUKOB H CTOKOB ZUTA Be-
mecTs;

4. HCKIoOUCHHE BEIECTB I C IOMOIIBO 3aKOHOB COXPAHCHI:

5. Bemmenemue xo>§QHINCHTOB CKOPOCTH peaxmmii;

6. TlocTpoesiie peAyNHPOBAHHOH CHCTEMBI KHHCTIMECKAX YPABHCHNH.

PacteT KOHCTART cKOPOCTeil XHMETTECKIX PeaKnmil
I GoMBIIMECTBA TEPMIISCKAX PeaKiiii BTOPOro 1 TPETBEro MOPAAKa GOPMAT mpe-

CTABTEHTR KUFETHIECKIX IAHMEIX HMEST 51 TPEXTAPAMETPHIECKOTO YPABHEHIT Appermyca

el £

TIpi TaxoM OIHCAHIH /U1 ONPEACTCHIA Koo HINCHTA CKOPOCTH HCOOXOAMO XPAHHTS.
HECKOTBKO UHCTOBBIX KOHCTAHT, a memHo: A, ~E/R mn.
Jlns peaxiiii AUCCONMANAN | PEKOMOMHAIN A% YMCPEHRO CIOAHBIX MOIEKYT B 06-

AACTH He OYCHD BEICOKHX TEMICPATYP IPHMCHAMO IPHOTIKCHHOE BRIPAKCHIC:

)3 k:“%l’. 22)

IAe MepBBIC WICHB NPEACTABIMIOT coboft Bapakerne JanIeMana — XuRIeTsBYAQ, @
AOTIONHHTE bHBI PACHIHPSIOMI MEOKNTETs F IPH He 0YCHD BHCOKIX TEMICPATYPax 3a1acT-

cx:
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ky.k_ - OPCACTBHEIC IHAUCHIA KOHCTARTEL CKOPOCTH NPH HUSKOM H BBICOKOM JABTCHAT
cooTBeTCTBeRHO. Kaioe 13 STHX 3HAUCHII KOHCTAHTS! CKOPOCTH 3ABHCHT OT TCMICPATYPSI 0

saxomy Appemmyca (2.1).
KOHCTAHTA CKOPOCTH (OTOXIMMIECKOH PEAKIINH OTpeAETAETCA CIEAYIOMIM 05pPasoM:

5
k(AT)=[o(AT)R(AT)I(2)d. @4
A

tae 0(2,T) - ceuerme nornomenns, ®(4,T) - xanTossik aixox peaximn, I(7) - -

TeHCHBHOCTs maTyucHus. IlepBbic QBe BEINHHBI TaGyTHPOBAHSI B CHPABOTHBIX TAGIHUAX
TUPAC. Tlocneasn Be M HAA BBIMHCITCTCA HCXOIA H3 BHOPARKOI MOZETH aTMOChEpBI.

B “HCICHHBIX pacueTax ypapHerne Ommka! HCTOMRAK cChLIKM He HAfeH. 3MHCH-
BacTCA B IPHOMILKERHOM BHIC:

k(AT)~ Y 0,(2.T)®,(AT)1,(2)A4 @53

TIpavep Moxem — SEMETeckas TPaECHOPMANHS A30THOH KECIOTEI
PaccMATpHBAIOTCA Ba OCHOBHBIX MYTH TPAHC(OPMAINH HCXOHOTO BEMECTBA - TEPMH-
“tecxuil 1 GoTOXIMINECKI. B TepMETECKOM IyTH PACHAZa NPHHMMACT YIACTHE AKTHBEBIH pa-
axan OH, MoCTOAHHO TPHCYTCTByomui B aTsocdepe.
HNO; =(hv) HO + NO, (R1)
HNO; +OH =H,0 +NO» (R2).
OGmnit npoxykT peamuit NO; moBepracTes AaTbheieMy NPeBPAMICHHIO
NO,+0=NO+0; (R3)
NO; + OH = HNO; (R4)
NO, + HO, =HO,NO; (RS)
NO, + NO =N,0; (R6)
NO, =(hw) NO +O (R7)
NO +NO; = N05 (RS)
NO; + 0 =NOs (R9).
BHoBb 06pA30BABINHECA COCAMHCHIA A30TA HAHHAKT TPEThIO LETIOMKY NPEBPAIICHH.
3aMBIKaA KT IPEBPAIICHNH A30TCOIEPAMAX BEIIECTE.
Tpascopymamms NO:
NO + OH = HNO; (R10)




[image: image12.png]NO +HO, =NO, + HO (R11)
2NO +0,=2NO (R12)
NO +03=N0,+ 0, (R13)
NO +NOj; = 2NO; (R14)
NO +0=NO; (RI5).
Tpancdopmamz NyOs:

N;03 = No +NO; (R16)
N;03 + H,O = 2HNO; (R17)
Tpancdopmamz NyOs:

N;05 =NO, + NO; (R18)

N;05 + H,0 = 2HNO; (R19)
N;05 + 0, = 2NO; + O (R20).
Tpancdopmamz HNO»:

HNO, + OH = H20 + NO; (R21)

HNO, =(hv) HO +NO (R22)
Tpancopmamma HONO»:

HO,NO; + HO = Hy0 + N0, + O, (R23)

HO,NO, = HO, + NO, (R24)

HO,NO, =(hv) HO, + NO, (R25).

Tpascopmamms NO3:
NO;3 =(hw) NO; + O (R26)
NO; +0=N0; =0, (R27)
NO; + OH = NO, = HO» (R2S)
NO; + HO, = HNO; + 0, (R29)
NO; + HOy = HO +NO;, + 0 (R30).

‘Taxm 06pasoM. NHKT a30Ta BKTIOYacT B ce6n 30 peammit. Kpose Toro.  pacucTayio
CXeMy ZOIKHEL GBITh BKIIOUCHB! PEAKIAH, OMICHBAMIIIE SBOTIOMI OCHOBHEIX KOMIOHCHTOB.
ansocdepst OH. HO». HyO. 05, 0. O. H 1 Hy. BI0uAs BO3GYKIEHHBIE COCTORHIA MOTEKYT
(B nepByIo 0uepens 5TO KacacTes Monekya O & O2).

Peaxumn orémparores mo cnpasouss Tagmamay TUPAC mo amvocdepofi xmvm. U3
UPHBEASHHBIX B CUPABOMHBIX TAGIHUAX (OTOXHMIMECKIX PEaKUmii OTOPACHIBAIOTCA Te, KOTO-

phle HAYT OPH ATHHE Bosl A<290 HM.




