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BricoxoTeMneparypHas (pakesibHasi yCTAaHOBKA /ISl 00€3BPEXHBAHNS CBAJI0OYHOIO I'a3a
OBJIACTb TEXHHUKU

Hacrosmiee n300peTeHHe OTHOCHUTCS K O€30IacHOM W IKOHOMHYECKH >(PPEKTHBHOM
IKCTITyaTaluy AEUCTBYIOIIMX ¥ MIPEKPATHUBIUUX IIPHEM OTXOJOB MOJHUTOHOB TBEPIABIX OBITOBBIX
OTXOJIOB; TBEPJBIX KOMMYHAJILHBIX OTXOJOB; NPOMBINUICHHBIX OTXONOB, 2 HMEHHO K pa3zieiy
00€e3BpeXHBaHUs OHOTa3a, 00pa3yroNmIerocs B NPOLIECCE Pa3lIoXKeH s OTXO0B B TEJIE IOJIUTOHA.

YPOBEHb TEXHUKH

B Tomme TBEpABIX KOMMYHAJIbHBIX OTXOJOB, 3aXOpOHEHHBIX Ha momnurone TKO,
IIPOMCXOANT OMOTepMUUecKUH aHa’pOOHBIH IpoLlecC paciaga OpraHHYeCKOM COCTABIIONICH
0TX0J10B. KOHEUHBIM IIPOIYKTOM 3TOTO pacnaja BISETCS CBAJIOYHBIH ra3, OCHOBHYIO 00BEMHYIO
Maccy KOTOpPOTO COCTAaBJIIFOT METAH M JUOKCHUI yriiepoja. Takke B COCTaB CBAJOYHOIO rasa
BXOJAT OKCHJl YIiIepoJa, OKCHAbI a30Ta, aMMHAK, YTJIEBOAOPOABI W APYTUE TPUMECH,
objajaromue BpEAHBIM IS 3JOPOBBS 4ENIOBEKAa M OKPY)KAIOmIEH Cpensl BO3AEHCTBHEM.
KonnuecTBeHHBIN U KA4ECTBEHHBIH COCTAB CBAIOYHOTO Ta3a 3aBUCUT OT MHOTHX (haKTOPOB, B TOM
YHCIe: OT KIMMATHYECKHX M TeOJIOTMYECKUX YCIOBHH MecTa pacmoiokeHus monurona TKO,
MOpP(ONTOrHYECKOT0 M XHMHYECKOTO COCTaBa  3aXOPAHHBAEMBIX  OTXOHOB,  YCIOBHM
CKJIaIMpOBaHus (TUIoImaab, 00beM, IIyOHHa 3aXOPOHEHHUS ), BAKXHOCTH OTXOJ0B, X IUIOTHOCTH,
M TOJUIEKHT YTOYHEHHIO B KaXI0OM KOHKPETHOM cly4yae, HO He paHee 2-X JIeT C Havaja
akciuryaTanuu noaurosna TKO.

Jlns  o0e3BpexuBaHUSI CBAJOYHOIO ra3a W CHMXKEHHS HEraTUBHOTO BO3ICHCTBHSA
nonuroHoB 3axopoHeHus TKO Ha OKpyXalomiylo Cpely HCIOJNB3YIOT BBICOKOTEMIIEPATYPHEIE
(akenpHble ycTaHOBKH (B®Y), B KOTOPBIX NPOHCXOJHMT TEPMHYECKOE OOE3BpEKHMBAHME
CBAJIOYHOTO ra3a U €ro pas3jIoKeHue 10 6oiee IpOCThIX BemecTB. [y HHTeHCHbHKAIIMA TOPEHHS
CBAJIOYHOIO Iasa U yBeIu4deHus 3(p(HeKTHBHOCTH (PaKeTbHOM YCTAHOBKH HCIIONB3YIOT PA3IMIHEIE
CIOCOOBL.

UzBecten crnocob %4 YCTPOHCTRO JUTSt TEPMHUYECKOTO JOXKUTaHUS
yIIIeBOJOpOACOoAepKauX ra3on (3asska Ha uzodperenne RU 2013152436, MIIK F23J15/00, B
KOTOPOM BOCCTAHOBHTEIBHBIN Ia3 (CBAJOYHBIN ra3) U OKUCIUTEIbHBIN a3 (BO3yX) pasaenbHO
TIO/IAI0T Ha JOXKHI'aHHE B KAMEPY CrOPaHHs U IOJBEPraioT TEPMUUECKOMY JIOKUTAHHUIO B Kamepe
CrOpaHus, IPHYEM BOCCTAaHOBUTEJBLHBIH I'a3 BO BPEMs HNOAAYH K KaMEPE CropaHHsl MOA0TPEBAIOT
PEKYIIEpaTUBHBIM CIIOCOOOM IOCPECTBOM TOPSYEro YUCTOTO rasa, MPOLIEANIEr0 TEPMHYECKOE
JIOXKHMraHHe M MOABOJUMOIO U3 KaMephl cropanus. Hemocratkom manHoro crocoda sBisgercs
BBICOKHE KaIIUTaJIbHBIE 3aTPAThl HA CO3/IaHHE TAKOTO YCTPOUCTBA, CBA3AHHEBIX C HEOOXOIUMOCTHIO

YCTaHOBKH CJIOXKHOT'O TEILI00OMEHHOTO 000PYIOBaHHS.



H3BecTeH cnocod OYMCTKH MOTOKOB OTXOJAIINX Ta30B, O0Pa3yIOMIUXCS TOCIE CKUTAHHUSL
orxonoB (Ilatent Ha wu3oOperenne RU2675897, MIIK BOID 53/54), B kKOTOpoM MOTOK
OTXOJSIILIETO Ta3a CTOPaHMsl CONEPIKUT 3arps3HSAIONINE BEIECTBA, TAKME KaK OKCHIBI a30Ta, H €T0
OBICTPO OXJIAXAAIOT, 3aTEM TOJAIOT B PEAKIMOHHYIO 30HY, Tlle OH KOHTAaKTHPYET C 030HOM B
Te4YEeHHE 3aJaHHOTO MEPHOIa BPEMEHH.

HenocraTkom 3Toro cnocoba SBJISETCS TO, YTO B MIPEITAraéMOM CIIOCO0€ HE TTPOUCXOIUT
MHTEHCUGUKAIMS TPOLIecca CTOpaHusi, a PUMEHEHHE 030HA TONBKO JUIS OYMCTKH OTXOMSIIHX
ra3zoB He3(pHeKkTHBHO.

KPATKOE OITMCAHUE YEPTEXEHN

Ha ¢ur. 1 nmokxazana cxema npennaraemoit BOY.

Ha ¢ur. 2 moxa3zaHsl XapakTEpUCTUKM CXHWIaHMS B COOTBETCTBHM C H30BITOUYHBIM
BO3AYXOM U TEMIIEPATYPOH CHKUTAHHS.

1 —ropenka; 2 —TpyOOIIPORO/I [10JIaYH CBAJIOYHOTO T'a3a; 3 — BEHTHIATOD; 4 — TpyOOIIPOBO
1o71a4uy rasa; 5 — akensHast Tpyda; 6 — 030HaTOp; 7 — 3KEKTOP; 8 — Kamepa Cropanus; 9 — kaHan
MO0JIa4¥ BTOPHYHOTO BO3YyXa.

CYIIHOCTD U30BPETEHUA

3agaueld 3asBICHHOTO H300pETEHUST SBISETCS pa3paboTKa BBICOKOTEMIEpATypHOI
dbakenpHOM ycTaHoBKH (BDY), 06nanaroiel BHICOKOH 3G (heKTHBHOCTBIO No YTHIIM3AIKMH OHorasa
NIPU CHIDKEHHH 3arpA3HEHUS OKPYXKAIOUIEH Cpelpl.

TexHUUECKUM pPE3yIbTaTOM H300pETeHHs SBISETCA TMOBBINICHHE S(h(HEKTUBHOCTH
YTHJIM3allMK OHOTa3a ¥ CHW)KEHHE BPEIHBIX BRIOPOCOB B aTMOcdepy.

VYka3aHHBIH  TEXHWYECKMM  pe3yapTaT  JOCTHTAeTcss 3a  CYeT  TOro,  4TO
BBICOKOTEMIIEpaTypHast (akelbHasi YCTaHOBKa, cojpepxamas (akeabHylo TpyOy, B KOTOpOii
BBINOJIHEHA KaMepa CTOPaHuUs HaJl TOPEJIKOH, YCTAaHOBIEHHOM B HIDKHEH YacTH (haKeIbHOH TpyOHI,
000opynoBaHHAA pa3AeIbHBIMU TPYOOIIPOBOAAMH MOAaYH CBAIOYHOIO ra3a u BO3JyXa, IIPH 3TOM
B TpyOONpoBOJE MOJNAa4YM BO3XyXa I[IOCICIOBATEIBHO YCTAHOBIEHBI BEHTHIIATOD, IKEKTOD,
BBIIIOJTHEHHBIH C BOBMOXHOCTBIO PETYIMPOBKY COOTHOIIEHHUS KO3 duIlneHTa H30bITKa BO3AyXa,
¥ 030HATOP, IPUYEM JITHHA y4acTKa TpyOOIpoBoIa NOAaYH BO3IyXa OT 030HATOPA /IO FTOPEJIKH HE
npessimaer 10D, rne D-nuamerp Tpybonporoaa.

[MOJIPOBHOE OITMCAHUE U30BPETEHHMA

BOY rrimrouaer B cebs ropenky 1, 000pyIOBaHHYIO pa3aelbHBIME TPyOOIPOBOAOM 2
IIOJJa4d B CBAIOYHOTO ra3a i TPyOONPOBOJIOM 4 MOAayH BO3JyXa, a HaJ TOPENKoi 1 BEIIOIHEHA
Kamepa cropanus 5. B TpybonpoBome 4 mozmadd Bo3ayXa, IMOCIEOBATENBHO YCTaHOBJIEHE
BEHTUIATOP (3), PEryIMpyeMBIH 3KeKTOop 7 H 030HATOP 6, IpUYeM JIIHHA y4acTKa TpyOOoImpoBoaa

MIOJIa4y BO3AyXa OT O30HATOpa A0 ropenku He npessimaet 10D, rae D-nmuamerp Tpybomnposoaa.



B®YV pabotaer cieayromuM obpazom. CBaloYHBINA ra3 MoJaeTcs Mo TpyOOIpoBoay 2
nocTynaet B ropesiky 1. B 3Ty xe ropenky 1 nonaercs Bo3iyx, KOTOPBIH IOCTYyNAET B FOPEIIKHU IO
TpybompoBoay 4 mojaud Bo3ayxa. B TpyOompomoze 4 BO3AyX IOCNENOBATENBHO IMPOXOIUT
BEHTHJIATOP 3, pETyJIUPYEMBIi 3KeKTop 7 U 030HATOP 6.

Bentmarop (3) HeoOxomuMm miis obecriedeHHs] TMPOKAYKU (PUKCHPOBAHHOTO pacxoja
BO3AyXa uepe3 TpybompoBod 4, ¢ yCTAaHOBJICHHBIMM B HEM PETYIMPYEMBIM KEKTOpOM 7 H
030HAaTOPOM 6.

ITocne cmemmuBanKus BO3ayXa U CBAJIOYHOTO ra3a, IPOUCXOAUT BOCIUIAMEHEHHE TOIUIMBA C
obpazoBaHueM (akena B kKamepe Cropanus 8, KOTOphIHA obecreunBaeT CropaHue CBaJIOUHOTO ra3a
B Kamepe CropaHus 8.

Ilepen 00e3Bpe)KMBAaHMEM CBAJOYHOTO raza €ro HEOOXOIUMO OCYIIMTh U OYHCTHTE.
CreneHb OYHCTKH CBAJIOYHOTO 3aBUCHT OT €T0 3arpsi3HEHHOCTH. B TexX ciydasx, koraa cBago4HbIN
ras COJIEp)XUT MHUHUMAJIbHOE KOJIMIECTBO COSUHEHHUH cephl H/WIH Topa U/UIH XJI0pa BO3MOXKHO
ero o0e3BpexxuBaTh B BOY 0e3 npenBapUTeIbHOM CHCTEMBI OCYIIKH H Ta3009HCTKH.

[IpenBapurensHasi CUCTEMa OCYLIKH M T'a3004YHCTKH CBAJOYHOTIO rasa (IIOATOTOBKA JULL
TEPMHUYECKOTO 00E3BPEKMUBAHUS) BKIIOYACT B ceO4:

-HCTIOJIb30BaHKUE JIEMUCTpa B TEXHOJOTMUECKOM cxeme cuctemsl. IlonoTHO nemmuctpa
yJIAJISIET BJIary U3 MOTOKA CBAJIOUHOTO Ta3a. JJONOITHUTENIEHO BMOHTHPOBaHHOE HETKAHOE IIOJIOTHO
OTAENSAET YaCTHYKH rps3u. CTEeHb OYMCTKH IPUOIH3UTEIHHO COOTBETCTBYET ra30BOMY (DHIIBTPY
¢ equHuLed ounctky 10 MKM;

- CHCTEMY OCYIIKM M Ta300YUCTKH CBAJOYHOTO Tra3za NpPEeArosaraeT HaJIMdhe CUCTEMBI
OCYIIKM YTOJBHOTO OWIbTpa H CKpyOOepa, KOTOpbIC NPOCKTHPYIOTCS B 3aBHCUMOCTH OT
KOMIIOHEHTHOT'O COCTaBa CBaJIOYHOTO raza.

B®V mpexycMoTpena mis 00e3Bpe)XHBaHHMSA ra3a pa3HOW KaJOPHHHOCTH U paboTaer
cTabmIsHO MpH conmepkaHud MeTaHa oT 25 mo 100%. B ocoOwix cimydasx B BOY moxer
00e3BpeKUBATLCH HE TOJILKO CBAJIOYHBIM ra3, HO U IIaXTHBIA Ia3 WIHM MOIYTHBIE Ta3bl, €CIH
O0OBEKT HAXOAUTCS HEJATIEKO OT TAKOTO MECTOPOXKIICHHS.

TemnepaTypa cBaJIOUHOTO rasa koiebiercs ot 15 1o 40°C.

IlpumMeHeHne mpeanaracMoi TEXHOJIOTHH U 00OpyNOBaHHS BO3MOXHO Ha IIOJIMTOHAX,
KOTODBIE I Pa3MEIIIEHHs IPUHUAMAIOT TOJIHKO TBEP/bIE KOMMYHAIBHBIE U TOOOHEBIE HM OTXOJIBI
IV-V knaccos omacsoctd. Ha monuronax u ppyrux OPO, pasMemniaeMsle Ha CBOMX ILIOIIAISX
POMEIIIIIEHHBIE 0TX0ABI U 0TX0s! [-1II KiTaccoB omacHOCTH, paJHOaKTUBHBIE OTXO/BI, 8 TAKKE
oTxonbl JedebHo-podunakTuueckux yupexaeHuit (JI[IY), npuMeHeHHe HOBOHW TEXHOJOTHH

HCIICJICCOOGPaS}HO.



OnvcaHHas yCTaHOBKA MOYET IIPUMEHSATECS Ha Tonuronax TKO B pasimudHbIX peruoHax
PoccMM HE3aBUCUMO OT KIMMATHYECKMX, T€OJOTMYECKHX, THAPOJIOTHYECKHX H JAPYIHX
XapaKTEPUCTHK paiioHa pacroloxeHus nonurona TKO.

Kamepa cmemenust BOY, u3rotoBieHHas U3 OIMHKOBAHHOHN cTamM (TommuHa ciost: ~200
MKM), B HIKHEH 9acTH MMeeT YCTPOMCTBO /U OJaYM BO3IyXa H TOPENKH, 4 B BEPXHEH HacTH
KaMepa CMelleHus OOJMIOBaHa Kepamudeckoil msomsumed. Kamepa cropamusi cHabxeHa
mosieit  TommuHod 100 MM, CHapy)KM TIPUBUHYEHHOM OONTaMM, 3TO HCKIIFOYAeT
CONPHUKOCHOBEHHE KEPAMHUYECKUX BOJIOKOHHBIX DJIEMEHTOB C OTHEM.

B®Y COOTBETCTBYET CaMbIM BBICOKHM CTaHAapTaM IO BeIOpocaMm. OHa CIyXHT JUIS
CXKMTaHMS Ta30B, COJAEPXKAIIMX MeTaH, mpy Temrneparype Boime 1100 °C.

Ipy C)KMTaHNK CBAJIOYHOTO T'a3a B PEAKIMM y4aCTBYIOT: OKCHJ Yriiepona, CEpOBOAOPOL,
aMMHaK, MeTaH, peHo, GOPMAaBACTHA, TOIYOJI, KCHIION, STUIOEH30, OEH30II, MEPKAIITaH, a30T
U kuciaopon. B xome peakiuif, obpa3yioTcs YIJIEKHCIBIM ra3, BOJA, XJIOP, AHOKCHI Cephl, a
OCTAIOTCA a30T M KUCIOPOJ, KOTOpBIE HE TPeOYIOTCA JUIsl PEaKLUy.

Jlns Toro, 4TOOBI TOJIYYHTH ONTHUMAIBHBIH pe3ynpTaT, ropeHne B BDY nomkHO
IPOMCXOMHUTE TIpu Temmeparype MurumyMm 1100 °C. BOY paspaboTana Takum 006pasoM, 4To
TeMIIepaTypa JOCTHIaeTcs IS BCeX pabOvHX PEXXHMOB M COXpaHsETCA B TedeHue MUHUMYM 0,3
c. To ecTs, Temmeparypa B Kaxoit 30He dakena paprsierca 1100 °C. 3naunTenbHOe OXIaXKIEHHE
IIPOMCXO/HUT TOJIBKO IIOCTIE BBITYCKa OTpabOTaHHOrO ra3a U3 (akena.

MunumansHoe conepxanrie CHs coctraBmser 25 % 06. BOY ocHameHna Bcemu
HEOOXOAMMBIMH JUIS aBTOMaTHYECKOH paboThl yCTPOHCTBAMHU.

Ha ¢ur. 2 noka3a€a THIOBas 3aBUCHMOCTh pabOuYMX TEMIIEPAaTYp H KOHUEHTpalMi

COeMHEHHUH, OOpa3yIOIUXCA IPH CXHIAaHMHM CBAJTOYHOTO rasa OT KoddouimeHta M30bITKA

BO3/YyXa. )

HeobxomuMoe KOJNMYECTBO BO3AyXa JUId mporiecca TropeHus (00e3BpeKMBaHU)
CBAJIOYHOI'O ra3a B BBICOKOTEMIIEpATYypHO#l (paKeTbHOH YCTaHOBKE HMOCTOSHHO DPEryIUpPYETCs,
TaKuM 00pa3oM, 4TOObI, BO-IIEPBBIX, TopeHHe (00e3BpeKUBaAHNE) IIPOMCXOIMIIO IIPH TEMIIEPATYPE
sbie 1100 °C u, BO-BTOPHIX, KO3(DOHUIIUEHT H30BITKa BO3TyXa JODKEH OBITH 0KOMO 0T 1,5 110 2.

DKCHEPUMEHTAIBHO  JI0OKa3aHO, YTO MHHHMAJIBHBIE BBIOPOCHI 00pasyroTcs mpH
ko3 dunmenTe H30BITKA BO3AyXa paBHOM 1,5-2.

COOTHOIIIEHHE CBAJIOYHOTO T'a3a U BO3yXa MOJUIEKUT KOPPEKTHPOBKE B COOTBETCTBUE C
COCTaBOM CBAJIOYHOTO rasa. IIpu 5ToM JeHCTBYET IPABIJIO: YEM BHIIIE U30BITOK KHCIOPO/IA B rase

Ha BBIXOAC U HCO6XOI[HMBIﬁ pacxoa IIEPBUYHOIO BO3AYXa HA M3 B CBaJIOYHOM razc, TEM JIy4dlIc

MOXKHO VYIIPaBIATH CHCTEMOIl 00e3BpekMBaHMA Tra3a. BaxnHo H30eraTb IOHMXXEHHOIO



CTEXMOMETPHYECKOrO COOTHOIIEHHS B CBAaJOYHOM rase/Bo3ayxe. ll03TOMy COOTHOLICHHE
CBAJOYHOIO I'a3a ¥ MEPBUYHOTO BO3IyXa JOJLKHO OBITH TOYHO PACCUHUTAHO.

Perymupyemsrit MKEKTOP HEoOXO0/TUM JUTS MOIIEPIKAHUS Tpebyemoro
CTEXHOMETpHUECKOro Kodhduuenta n3bbITka BO3AyXa B CMECH B TOPEIKE, 00ECIeYHNBAIOIIETO
IIOJHOE CTOPaHHE CBAJIOYHOrO ra3a NPH M3MEHEHHH COCTaBa CBAJOYHOTrO rasa. Perynmpyemsiit
3)KEKTOP H3MEHAET PACXO0J BTOPUIHOTO BO3/yXa, KOTOPHIH MOJAeTCsl B HETO 4epe3 KaHai 9 mogadu
BTOPHYHOTO Ia3a, Jagee BTOPUYHBIN ra3 u3 9KeKTopa IolaeTcsl MojiaBaeMoro B Tpybonposos 4
noxadn Bosayxa . [lomaua BTOPHYHOTO BO3[yXa OCYIIECTBISETCS MPH H3MECHCHUH COCTapa
cBaIouHOro raza. COCTaR CBAJIOUHOTO ra3a IPH 3TOM OIpPENeNISeTCs [IOTOYHBIM XpOMaTOrpahoM.

B KauecTBe peETYIHPYeMOTO 3KEKTOpa MOXET OBITh HCIOJB30BaHA pPErynupyemas
9KEKTOpHAs YCTAHOBKA, COCTOSAIIAS M3 HECKOJBKHX 3KEKTOPOB, KOTOPBIE NPH H3MCHCHHH
pacxoja CBAJIOYHOTO Ta3a aBTOMATHUYECKH MONKIIOYAIOTCA HiIH OTKIIoYaorcs. Cxema Takoi
PEryIHpyEMOil 3KEKTOPHOH YCTAaHOBKM M IIPUHIHI €€ pabOTHl JETAILHO OMNKCAaH MATeHTE
RU2786845. Vcnonb30BaHHE TAKOM KEKTOPHOH YCTAaHOBKHM 00ECIEYHBAET rapaHTHPOBAHHOE
CropaHKe CBAIOYHOTO Ia3a IIPU H3MEHEHHH €ro pacxofa.

B 030HATOPE 6 POMUCXOJTUT TEHEPAIMS 030HA, HAIPHMED, IIOCPEACTBOM JIEKTPHUECKOTO
paspsina.

O30H HOJNyYaeTca B Pe3ysbTaTe NPHCOEAMHEHHs K Monekynam Oz CBOGOMHBIX arOMOB
KHCJIOPO/Ia, KOTOPhIE OOPasyloTCsi M3 ero MOJEKYN PasIHIHBIMH CIOCO0aMH, HampuMep: IOX
BO3JICHCTBHEM DIIEKTPHIECKUX PA3PSIOB, YITPA(QUOIETOBOIO U3IYIECHH S, IOTOKA raMMa-JaCTHI]
¥ IPYTHX HOCHTENIEH BRICOKOH 3Heprud. [Ipu 9TOM peakIus SBJISETCS SHAOTEPMUYECKOM, TaK Kak
U1 IOJTy4eHus 1 MO 030Ha He0O0X0UMO 3aTpaTuTh 142,5 KJDK:

30, =203-285 xJIx

D PEKTUBHOCTH OKHCITUTENS ONPEAEIAETCS 0 ET0 JIEKTPOXMMHYECKOMY, HHa4e rOBOPS,
OKHCJIHMTEIFHOMY IIOTEHIIHAY, BRIPAXXEHHOMY B BONbTax. O30H, C OKHUCIUTENHBIM NOTCHIINATIOM
2,07 B, cBoeil BHICOKOW aKTHBHOCTHIO 00s3aH, IPEXIE BCErO, aTOMapHOMY KHCIOPOILY
(oxuCIUTENBHBIH NOTeHIMAal 2,42B), KOTOpEIH OH JIETKO OTAAET NPH AUCCOLUHAIUI MOJIEKYJIbI B
XMMIIECKOil peakimy. B cBOGOMHBIX paiiKalax KHCIOPOAA 3JIEKTPOH ABIAETCH CBOOOAHOH
YAaCTUYKOM MOIEKYJIBI M BCTYIAeT B PpEaKIMH OKHCIICHHS 3HAYUTENBLHO Jierde, 4eM He
aKTHBHPOBAHHAS MOJEKYJIa KHCIOpOZa. OTO CYIIECTBEHHBIH (DAKTOp, ONPEACIIOLIN
HCIIOJIE30BAHME 030HA U UHTCHCU(MHUKALMHA TOPEHUS.

O30H yCTpaHseT NMEepUOA HWHIYKIHH, TO €CTh BPEMEHHYIO 3aIE€PXXKy Hadaja peakiuy,
XapaKTEpHYHO i OKHCIEHHS HAcCHIIEHHBIX yrieonoponoB. Ilpm ostoM  okucieHHE
YTJIEBOJOPOIOB YCKOPSETCS YPE3BBIYAHHO ManbiM KOJNHYECTBOM 030HAa. O30H HauyHaeT

TEPMHMUECKH Ppasliarathcsi Opu Temmeparype mopsinka 100°C, mostomy mpu Gosee HH3KHX



TEMIepaTypax OKHCIIEHHE YTJIEBOJOPOIOB IIPOMCXOMUT TIPEUMYIIECTBEHHO IPHU pPEaKUUU C
030HOM. O6 3TOM CBHIETEIHCTBYIOT MHOTOUYMCIECHHBIE TEOPETHUECKUE U SKCIIEPUMEHTAJIHHBIE
UCCIIeIOBAHMS.

[Ipu remnepaTypax, npessimaromnux 100°C, 3aMeTHYIO poih HAUWHAET UTPATh ATOMAaPHBIH
Kuciopoa, obpasyronmica mpu pacrnage o3oHa Ha O2 u O. BnusHue 030Ha Ha KUHETHUKY
OKMCJIEHHs Taza OOYCIOBJIEHO B OCHOBHOM €rO pOJIBI0 B MHHUIMHPOBAHMM LIETTHOW PEaKIIHH.
DddexTrrHAS SHEPTUs aKTUBAIMM OKUCIEHHSA Tra3a B MPUCYTCTBUHM O030Ha 3HAYUTEIHHO
CHIDKAETCS, YTO JIOBOJILHO CHJIBHO U3MEHSET YCIOBUS BOCIUIAMEHEHHS, CABUIasl HIXKHUN TIpeJien
BOCIUIAMEHEHHS B CTOPOHY OoJiee HU3KUX TeMIlepaTyp U aapieHuil. KpoMe Toro, 030H yckopsier
pacrpocTpaHeHHE IUIAaMEHH B CMECSIX T'a3a ¢ BO3AYXOM B PE3YNIbTATE YCKOPEHUSI OKUCIUTEIBHBIX
peaxiuii. A OKUCIIUTENBHBIE PEAKIUH, B HAllleM CIy4ae, 3TO U €CTh HPOLECC TOPEHHs.

OntuMu3anusi 110 KOHIEGHTpAalMM O30Ha B TI'a30-BO3AYIIHOW CMECH IIPOBOAWTCS Ha
OCHOBAaHHMU XMMHUYECKOTO aHaM3a IIPOJAYKTOB PEaKI[MH COCTaBa JBIMOBHIX I'a30B, C KOHTPOJIEM
conepxanus kuciopoaa Oz, muokcuna yriepoaa (COz), yrapaoro raza (CO), okcuznos azota (NO,
NO,), a Takxe yrieroaopoxoB (CoHm).

PaboTa 030HaTOpPA ITO3BOJISIET CYMIECTBEHHO YMEHBIIUTD BBICOTY (aKeIbHOH YCTAHOBKY H
JOCTHYD IIOJTHOTO CTOPAaHMS YTIIEBOAOPOJa U APYTHX MPUMECEH, COACPKAIIUXCS B CBAIOYHOM
raze. MOIIHOCTh 030HATOpa MOAOUPAETCS UCXOMAS U3 pacxoj]a CBaJoyHOro rasa. IIpoBeneHHbIE
ONBITHO-TTPOMBINIVIEHHBIE HCTBITaHUSA (akeTFHOW YCTAaHOBKH IIOKAa3alM, YTO TIPH pacxoje
cBayoyHoro raza 1000 HM3/4gac onrTuMalibHasE MOIITHOCTB 030HaTOpa coctaBiset 4 kKBT. Ilpu stom
o3o0Hatop npousouia 200 r/gac 030Ha.

CyIecCTBEHHYIO POJIb JJIs pabOTHI OMMMCAaHHOW YCTaHOBKH MTPAET JUTHHA TPYyOOMpOBOaa OT
030HATOpa JO TOPENoK, T.K. B 3TOM TpyOONpOBOAE NPOMCXOMUT pa3pylieHHe o30Ha. s
3aMeJICHHS TIpoIlecca pa3pyIICHHS O30HAa PEKOMEHIYEeTCS TPyOOIpOBOI OT O30HATOpa [0
TOPENIOK M3rOTaBIMBaTh U3 KEPAMUKH WM IUTacTMacC. A KaK MOKa3aJd UCHBITAHUS OIBITHOH
(baxepHOH YCTaHOBKH, JUTHHA yJacTKa TpyOOIpoBoIa NOAaud BO3AyXa OT 030HATOPa 10 TOPEIKU
He JomkHa npeBblmartsk 10D, roe D-guamerp TpyGomnpoBoja, B MPOTUBHOM ClTydae B TOpenky 1
MOCTYNAET HE O30HHUPOBAHHBIM BO3AYX.

Ceporonopon (H2S), HeOoBIIOE KOMHYECTBO KOTOPOTO NPUCYTCTBYET B CBAJIOYHOM Trase,
TAKXKE CHKUTAETCS U TEM caMbIM 00e3BpexuBaeTcs. [IOBHIIEHHOE COIEp)XaHUE CEpOBOJOPOaA,
BO3MOJKHO, TPUBEET K OOJIBIIEH CTEIIEHH H3HOCA apMATYPHI U TOPENKH. [103TOMy KOHIIEHTpaInsa
H>S B ropsimem cBajiodHOM rase He JoJKHa npeBsimats 1500 ppm.

OnTumManbHas BeICOTa KaMephl cropanus coctasnseT 10 u 6onee MeTpoB.



bnaromapss  jmocTMrHyroMy — ()akTU4eCKOMY  pPaBHOMEPHOMY  TEMIIEPAaTypHOMY
pacIpee/ICHIIO ¥ BPEMEHH 3aJIep)KaHus B 3TOW TEMIIEpaTypHOM 30HE TOCTUTaeTCsl S3KOJIOTHYECKU
0€30MacHbIH MPOIECC TOPEHUSL.

MartepuansHblii OajJlaHC TIpollecca CHKUTAHUS CBAJIOYHOTO Ta3a OCHOBBIBAETCS Ha
peakiugx, IPUBEACHHBIX B Tabnuile 1, MperMyIecTBEHHO OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIX
MEX1y UCXOTHRIMH TOPIOYHUMH BEIECTBAMH M OKHCIHUTENIEM (KUCIOPOAOM BO3LyXa) M PEaKIHH C
BOJITHEIM TIapOM ¢ 0Opa3oBaHueM NpoykToB roperus (I1I0).

Teopernueckuii pacxol BO3JyXa Ha TOpPEHHE paCCUMTHIBAETCS 110 YPaBHEHUIO
MaTepHAILHOrO OallaHca TOPEHHS C YYETOM CTEeXHOMETpHYeckuX Kod(pduuueHToB. A30T B
IpoIlecce TOPEHHS OPraHMYECKHX BEIIEeCTB NpPHHUMAET ydyacTHe JHIIb KaKk KOMIIOHEHT,
y4acTBYIOIMA B 0OOpa3oBaHMHM OKHCIOB a3zoTa (mpeumyinecTBeHHO NO). Ilocnennue
MPUCYTCTBYIOT B CBAJIOYHOM Ta3e U ABIMOBOM Ia3e KaKk MaJIO3HaYMMBbIe IIPUMECH, HE BIHAIOLIUE
Ha 0aJIaHCOBBIE COOTHOILIECHHS.

PeallbHOE KOJMYECTBO BO3AYXa, YUACTBYIOIIETO B COKUTAHWM CBAJIOYHOTO Traza, 0oJbIIe
TEOPETHYECKOT0. JTO OOBACHAETCS TEM, UTO TEOPETUYECKHH pacXoid BO3IyXa pPacCUHUTHIBACTCS
TOJILKO II0 YPaBHEHHIO XHMHUYECKOM peaklIUM OKHCICHHUS, a IMPH TOPEHHH HEO0O0XOIHMO
obecrieynuTh U30BITOK KHCIOpPOJAa € TE€M, YTOOBI OOECHEYMTH MOJHOTY OKHCIEHHS TOPIOYMX
KOMIIOHEHTOB, B TOM YHCJI€ B TEX 30HAX IUIAMCHH, I/I€ BCIACICTBHE HECOBEPIIEHCTBA CMEIIECHHUS
ra3oB KOHIIGHTpAIlUSA KHCJIOPOJa HUXKE CpeIHEH B peakIMOHHOW cMecH. BenencTBue aroro mis
pacuyera MaTepHaJIbHOTO DaaHca Ipoliecca COKUTaHHs CBAIOYHOIO Ta3a B 3aKPHITOH (akeabHON
YCTaHOBKE HEOOXOMMO YUUTHIBATH KO PHUINEHT H30BITKA BO3yXa.

B tabnune 2 npusenaeH MaTepHaIbHBIN OajaHC Ipolecca CHKUTaHUs CBAJIOYHOIO rasa B
BO®YVY npu pa3nu4HBIX Harpy3kax (B U30BITKE BO3IyXa (A = 2) IIpU pa3iIM4YHBIX Harpy3Kax).

B Tabauiie 3 mpoHu3BOIEH pacyeT Ha OIHH BBICOKOTEMIIEPATYPHEIN (akes IIpU pa3IudHON
momHocTH (500, 1500 1 2500 aMm>/4).

B Tabmuie 3 mpeacraBieHBl XapaKTEPUCTHKH BHIOPOCOB KOMIIOHEHTOB CBaJOYHOTO rasa

nocie obe3ppexxuBanus Ha BOVY.



Tabmuna 1

Kommnonent Peaxnus okucienus
CBAJIOUHOTO I'a3a KOMIIOHECHTA
1 2
Oxcua yriepona 2CO + 02 — 2CO2
CepoBogopon H,S + 3/20; — H20 + SO2
AMMuak 4NH;3 + 302 — 2Nz + 6H20
Meran CH4+ 20— CO2 + 2H20
®denon CsHsOH + 70, — 6CO> + 3H,0
dopManpaerua HCHO +0; — CO2+ H,0
Tomyon CsHsCH3 + 90, — 7CO2 + 4H20

Kcunomn, >tunbenson

CsHio + 10.50;, — 8CO2 + 5H20

Benzon

CsHg + 7.50; — 6CO, + 3H20

Juoxcun cepsl

He uner peaxius

A3oTa oKkcua 2NO + 02 — 2NO2
A30Ta TMOKCH 2NO2 — Na+ 202
Yerripexxmopuctsiii | CCly + 2H,0 — 4HC1 + CO;,
YLIIEpO.
MeTtunmepkanrtan CH3SH + 302 — CO; + H2O + SO2
XIOpAMOKCHHEI C1202Hg-yCly+ (16 - y/2)O,—yHCl + 12CO2 + (4-y)H20
Xnopdypansi C120Hg-yCly+ (15.5 - y/2)O;—yHCl + 12CO2 + (4-y)H20
Tabnuma 2
MuHuMansHas Cpenusis =~ Harpyska | [lonHas Harpyska
Harpy3ka (oObeMmHbIH | (0OBeMHBIH  pacxon | (00BbEeMHBIH  pacxon
pacxox 500 am>/4) 1500 mm>/4) 2500 mM>/9)
1 2 3 4
Macca rasa, kr/4 600 1800 3200
ITogawa  Bo3myxa, | 4600 16200 27000
Kr/d




Tabmuna 3

Konnerrpanus [KoHneHTpanus
MakcUMaibHO- (MakcuMansHo-  [[IJIKm.p.*,TI[IKc.c.*,
Kon [EnuHALIBT
HazpaHue BeleCTBa pa3oBas Hapa3zoBas HaMI/M> Mr/M>
BEIIECTBA H3MEPEHUS
BXO7Ie B TPyOy,BBIXOE U3 TPYOHI,
MI/M MI/M°
1 2 3 4 S 6 7
0301 IA30Ta JTHOKCH/ Mr/m3 0,78 69,13 0,2 0,04
0303 AMMEIaK MI/M3 814,6 0,29 0,2 0,04
0304 IA30Ta OKCHI Mr/M3 7,52 6,47 0,4 0,06
Cepa JIUOKCH]T
0330 AHTHIPHUI Mr/M3 0,5 0,05
CEPHUCTHIN 3,9 455
UTHAPOCYIBGUT
0333 A pocyid Mr/M3 0,008 0
(CepoBonopon) 362,3 0,061
0337 'YTiepos OKcuI MI/mM3 6,87 68 5 3
0410 MeTan Mr/M3 0,0076 1,5 0 0
0602 Benzon** MT/M3 0,091 0,023 0,3 0,1
JIMMeTHIIOeH30T
0616 Mr/mM3 0,2 0
(Kcunoo) ** 321661 0,39
MeTunbeH30a
0621 Mr/m3 0,6 0
(Tomyom) ** 6,3 0,38
0627 Dtunbenzon** Mr/M3 7,88 0,12 0,02 0
YeThIpeXXI0PUCTHIH
0906 MI/M3 4 0,7
yriepor** 11,19 0,2
1071 Denon ** Mr/M3 1,2 0,003 0,01 0,006
1325 Dopmansaerun**  Mr/m3 0,58 0,037 0,05 0,01
1715 MepKanTaHb MI/M3 0,153 0,11 0,006 0
3029 dypanbl mr/m3 16,53 0,00000002004 0,5
3620 JTMOKCHHBI r/m3 0,00000000025/0,0000000015905 - 0,5




OOPMYVIJIA U30BPETEHNM A
1. BricokoTemneparypHast (akenbHas yYCTAHOBKA, cojepxkamas (akelbHyIo
TpyOy, B HIOKHEH 4acTH KOTOPOH YyCTAQHOBJEHA ropesika, obopymOBaHHAs pa3fiellbHBIMH
TpyOOIIPOBOAAaMH MOJAaul CBAJIOYHOTO ra3a M BO3AyXa, IIPU ITOM B TPYOOIPOBOAE MONAYH
BO3/lyXa IIOCIEIOBATENBHO YCTAaHOBJIEHBI BEHTHISTOD, 3XEKTOp, BBIIOJHEHHBIA ¢
BO3MOXHOCTBIO PEYJIIMPOBKH COOTHOLIEHHs Ko3(durmenta u3bpTka Bo3IyXa, U 030HATOD,
IpyYeM JJIMHA ydacTKa TpyOOIpoBoJa IIOAAa4dM BO3MyXa OT O30HATOpa N0 TOPEIKH HE

npesbinaet 10D, roe D-muamerp TpyOompoBoaa.
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CCHUIKH Ha JOKYMEHTEIL C YKa3aHUEM, I'JIE€ 5TO BO3MOXKHO, PEJICBAHTHLIX qacTen

OTHOCHTCS K IIYHKTY No

A

[BECH TOKYMEHT

[BECH TOKYMEHT

[BECH TOKYMEHT

[BECH TOKYMEHT
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€Bpa3HicKOH 3asiBKU WM IIOCHIe Hee
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H T
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«&» - TOKYMEHT, SIBIAIOMHNCS TaTeHTOM-aHaJIOTOM

«L» - TOKYMEHT, IPUBEACHHBIN B IPYTUX IEIIX
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