Jekuyusa 3
2 Tepmuueckue npoueccobl. TepMOOKHUCIUTEIbHBIE IPOLECCHI

2.1 TIpousBoacTBO HEPTAHBIX OUTYMOB.
2.2 Tlpou3BOACTBO BOAOPOJA MAPOKUCIOPOIHON Taszupukaimend TBEPIBIX

HC(I)THHI)IX OCTaTKOB.

2.1 IIpousBoacTBO HePTAHBIX OUTYMOB

Bbumym - omHuM U3 HamOoJliee WU3BECTHBIX HHKEHEPHO—CTPOUTEIHHBIX
MaTepuajoB ¢ JAaBHUX mop. Ero aaresuonnsie u ruapodoOHbIE CBOMCTBA
UCTIONB30BATIMCh YK€ Ha 3ape LUBWIM3alMUA. B HacTosiiee BpeMmsi ob6iacTu
UCIIOJIb30BaHUsl OUTYMOB - JIOPOXHOE CTPOUTENBCTBO, M3TOTOBICHHE KPOBEJIbHBIX
MaTepUajoB, CTPOUTEIbCTBO 3JaHUM U COOpPYKEHUH, i1  HM30JALUU
TpyOOIIPOBOJIOB, MPUMEHEHNE B JIAKOKPACOYHOW M KaOEIbHOIN MPOMBIIIIEHHOCTH,
JUTSL 3JTMBOYHBIX aKKyMYJISITOPHBIX MACTUK U JP.

butymbl npuHATO KiIaccu(UUUPOBATh IO HA3HAYEHHUIO Ha JIOPOXKHBIE,
KpOBEJIbHbIE, M30JISILIMOHHBIE, CTPOMUTEIbHBIE M ClieuanbHble. B HaumbosbiieMm
00béMe (OKOJIO ABYX TPETBUX OT OOMIEro BBINYCKA) BBINYCKAIOTCS JIOPOYKHBIE
OUTYMBI, KOTOpBIC TMOAPA3JCISIIOTCS Ha BSI3KHE, TMpEAHA3HAUCHHBIC IS
BBITNIOJIHEHHSI OCHOBHBIX JIOPOKHO — CTPOUTENBHBIX PadOT, U KUAKUE TPEX KIACCOB

(6picTporycrerorue — bBIT, rycreromme co cpeaneit ckopocthto — CIT m
yMepeHHorycteromue — MI'), npeaHa3HauyeHHbIC JJIs YJICIIEBICHUS JTOPOKHOIO
CTPOUTEJIHCTRA.

XKungkre OMTYMBI TOTOBST MYTEM Pa3KIWKEHUS BS3KUX OUTYMOB JKUIKHM
HedTenpoaykramu (KEpOCUHBI, COMsipbl U 1p.) ¢ nobasnenune IIAB. Jlanee mo
KOJIMYECTBY MOTPEOJICHUS UIYT KPOBEIbHBIC OMTYMBI, KOTOPBIE IOIpa3ICIIsIOTCS
Ha TPOMUTOYHBIC W TOKPBIBHBIC. 3HAYUTEIBHYIO JOJIO OT OOIIEro BHIMyCKa
COCTAaBISIIOT ~ OWTYMBbI, TPHUMCHSIEMBIC  TPEUMYIIECTBEHHO B  Ka4eCTBE
THIPOU3OJSIIIIOHHOTO MaTepuana. V30isa1uoHHbIe OMTYMBI HCTOJB3YIOTCS B
OCHOBHOM ISl U30JISIIUU TPYOOIPOBOIOB OT TPYHTOBOM KOPPO3UH.

DieMeHTapHBIM COCTaB OMTYMOB:

yraepon — 80 — 85 %j;

Bosopoa — 8 — 11 %;

kuciopon 0,2 — 4 %j;

cepa—0,5—-7 %;

azor — 0,2 — 0,5 %, a Taxxe MeTauibl (HUKEIb, BaHAIUH, )KeJe30, HATPUH).

BUTYMBI MPEACTaBIAIOT CIOXHYIO KOJUIOMJIHYIO CHCTEMY, COCTOSIIYIO W3
ac(haJbTEHOB, BBICOKOMOJICKYJSIPHBIX CMOJ M Macel: ac(haabTeHbl MPUAAIOT
TBEPJOCTh W  BBICOKYIO TEMIEPATypy pa3MSATYCHHs; CMOJBI  MOBBIIIAIOT
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LHEMEHTUPYIOIIME CBOWCTBA W 3JIACTUYHOCTb, Maclla SBJISIOTCS pazKUKarolen
Cpelloi, B KOTOPOIl pacTBOPSIIOTCSI CMOJIbI M HA0YXat0T ac(aibTEeHBbI.

TBEpable OUTYMBI XapakTEpU3YIOTCA TMOKa3aTelsIMH: TBEPAOCTBIO —
rIIyOMHON TPOHUKHOBEHHUS CTAHIAPTHOM WIJIBI (MIEHETpaluei), TeMrepaTypou
pa3MArYeHus, PAaCTSHKUMOCTBIO B HUTh (AYKTHJIBHOCTBIO), TeMIlepaTypoun
XPYIKOCTH, aiIre3Uei, a TakkKe MOoTepeil Macchl MPU HAarpeBaHWU U MU3MEHEHHUEM
MIEHETpAaINH MTOCJI€ HETO, TEMIIEPATypPOUl BCIIBIIIKY U PEOJIOTHYECKUMU CBOMCTBAMU.

CBoiicTBa JKUIKUX OUTYMOB OIPEACNSAIOTCA BSA3KOCTHIO, (PPaKIIMOHHBIM
COCTAaBOM, KadeCTBOM OCTAaTKa Iocie oTroHa ¢pakuuu mo 360 °C (rmyOunoi
IPOHUKHOBEHUS UTJIbI, PACTSKUMOCTHIO).

llenempayusa  xapakTepu3yeT TJIyOMHY TMPOHUKHOBEHHS B  OUTYMBI
CTaHJAPTHOMN UIIIBI IPH ONpeaeaEHHbIX yenosusax (mpu 25 °C, marpyske 1000 H,
npuiaraemoit B reuenue Sc). Ona cocrapinset (40-60)x0,1 mMm.

Temnepamypa pazmsacueHnus ONPENEISIETCS 0 METOY «KoJbLO B mape» (K u
11I), kone6aercs ot 25 mo 150 °C.

Pacmssicumocms (OykmunvHocms) GUTyMa XapaKTepU3yeTCs PAaCCTOSTHUEM,
Ha KOTOPOE €ro o0paszel] MOKHO BBITSAHYTH [IPH ONPEEIEHHBIX YCIOBUIX B HUTD J10
pa3phiBa.

Temnepamypa xpynkocmu — 3TO TEMIIepaTypa, IpU KOTOPOH TUIEHKA OUTyMa,
HaHECEHHAs Ha CTAJbHYIO TUIACTUHKY, 1Aa€T TPEIIUHY NpU U3TUOE ITON MIACTUHKH
(ot — 2 1o — 30 °C). Uem Hmxke 5Ta TemmepaTypa, TEM BbIIE Ka4eCTBO OUTyMa,.
OxucieHHbIE OUTYMBI HMEIOT MEHBIIIYIO TEMIIEPATYPY XPYIKOCTH, Y€M OCTATOUHBIE
OUTYMBI TOM K€ TIEHETPAIIHH.

Bsaskocms OuTyMOB HanboJIee MOJHO XapaKTEPU3YET UX KOHCUCTEHIIUIO MPU
pa3iMuYHBIX TemrepaTypax mpuMeHeHusa. [lpu MakcumanpHOM Temmeparype
IPUMEHEHHUS BA3KOCTb JOJIKHA OBITh KAK MOYKHO BBIIIIE.

Aoeezuto (npununaxue) OLICHUBAIOT 1O CTENEHU TMOKPBITUS OUTYMOM
MOBEPXHOCTH YaCTUIl 1I€OHS WM TpaBHs Mocie 00paboTKu oOpas3ua B KUISLIEH
BOJIE.

Anre3noHHasi CHOCOOHOCTh OMTYyMa 3aBUCUT OT €r0 XUMUYECKOT0 COCTaBa: B
OpPUCYTCTBUM  MapaguHa OHA  CHW)KAETCA, [OITOMY €ro  CoJep)KaHue
orpannuuBaeTcs (He Oosiee 5 %). C MOBBINIEHUEM MOJEKYISIPHONH MacChl
ac(aabTEHOB, BXOJSIUIMX B COCTaB OWTYMOB, aJAr€3UOHHBIE €ro CBOWCTBa
yIIy4IIatoTCS.

JList ipon3BoicTBa HEDTSIHBIX OUTYMOB HCTIONIB3YIOT TPU OCHOBHBIX CITOC00A!

1) xonuentpupoBanue THO (Tspk€nble HeTsHBIE OCTATKH) MYyTEM HX
NEPEroOHKH MO BAKyyMOM (OCTaTOYHbIE OUTYMBI);

2) OKuCIeHuE KuciaopoAoM Bozayxa pasznuuHbix THO (okucneHHbIe
OUTYMBI);




3) KOMITayHUPOBAHHE OCTaTOYHBIX u Pa3ITUYHBIX THO
(KOMITayHIUPOBAHHBIE OUTYMBI).

butyMbl BhIpaOaThIBAIOTCS B OCHOBHOM HMX TSKENBIX HE(PTSHBIX OCTATKOB:
TYIPOHOB, Ma3yTOB TsDKENBIX HedTel, achanbToB neachaibTH3ANN, KPEKHHT —
ocTaTKOB U Ap. ONTUMANBHBIM CbIpbEM OJisi NPOU3BOOCMEA OUMYMO8 SIBIISIOTCS
OCTaTKU M3 achalbTO-CMOJUCTBIX HedTer HadTeHOBOrO WM HadTEHO-
apoMaTU4YecKoro ocHoBaHMs. Uem Bhillie B HETU OTHOIIEHHE achabTeHOB (A) K
cmoiiam (C) u Hrxe comepkanne TBEpAbIX mapadunos (I1), Tem mydine KauecTBO
MOJTy4aeMbIX U3 HUX OMTYMOB U MPOIIE TEXHOJOTHS UX MTPOU3BOJICTBA.

HedTn, u3 ocraTkoB KOTOpBIX BBIPAOATHIBAIOT OUTYMBI JOJKHBI OBITH
Xopo1o obeccosieHbl. Hanuure cepHUCTBIX U APYTHX T€TEPOCOCTUHEHUN B ChIPhE
HE yXy/IIaeT TOBAPHBIX CBOMCTB OUTYMOB.

IIpu oxucnenuun THO uacts macen (M) mpeBpainaercst B acanbTeHsl. B
pe3ynpTaTe KOJWYECTBO CMOJI MPAKTHUYECKH OCTaéTcs HEW3MEHHBIM, a
cootHotenune A/C u (A+C)/M npubnmkaercs K ONTUMAIbHBIM.

Haubonbiiee pacnpocTpaHeHHE MOIYUYHIIO HPOU3BOOCHEO OKUCAEHHBIX
oumymoa.

OcHoBHBIMM  (pakTOpaMH  Tpollecca  OKUCICHHS  (OKUCIUTEIHHOMN
JETUPOKOHICHCAIINN ) SIBIISIFOTCS] TEMIIEpaTypa, pacxo BO3yXa, IaBlCHHUE.

Yem BblIIE TEMIEpaTypa OKUCIEHHUA, TeM ObIcTpee mpoTtekaer mnpouecc. Ho
IIPU CIIUIIIKOM BBICOKOM TEMIIepaType YCKOPSIOTCS peakiiuu 00pa3oBaHus KapOCHOB
1 KapOOHUJI0B, YTO HEJIOMYCTUMO.

Yem Oonbllie BBOJUTCS B 30HY pPEaKIMM BO3AyXa, TEM MEHBIIEC BPEMEHU
TpeOyeTcs Al OKUCIEHUS (TO €CTh KUCIOPO SIBISIETCS UHUIIMATOPOM TIPOIIECcCca).
[Tpu caumikom GOJIBIIION TTO1aue BO3AyXa TEMIIepaTypa B pEaKIIMOHHOM 30HE MOYKET
MOHSITHCS BBIIIE AOMyCTUMOM. Tak Kak peakiusi OKUCICHHS IK30TepPMUYECKast, TO
M3MEHEHHEM Pacxojia BO3AyXa MOKHO PETyJIHUpOBaTh TEMIIEpaTypy Mpoliecca.

C nmoBblIEHWEM JaBJCHHWST B 30HE pEAKIWW TMPOLECC OKUCICHHS
WHTEHCU(DUIIMPYETCS M KauyeCTBO OKHUCJICHHBIX OMTYMOB yiydIlaercst Ojaromaps
KOHJICHCAIIMM YacTH MAaCJISIHBIX MapoB. B 4acTHOCTH, TMOBBINIAECTCS TEHETpaIUs
OuTyMa TpU OJWHAKOBOM Temmeparype ero pasmsirdeHus. OObIYHO JaBJICHHE
koneoiercs ot 0,3 mo 0,8 MIla.

OcHO6HBIM annapamom YCMAHOB0OK HENPEPbIBHO20 Oelicmeus s
MIPOU3BOJICTBA OUTYMa SBIISIETCS MO0 mpyoyamsiii peakmop, MO0 OKUCIUmenIbHas
KOJIOHHA.

OKHCIIUTETFHBIC KOJIOHHBI MPEIOYTATEIBHBI JIJIS TIPOU3BOJICTBA IOPOKHBIX
OUTYMOB, TpyOuaTble pEaKkTOpbl — B MPOU3BOJICTBE CTPOUTEIBHBIX OUTYMOB.
OTtaenbHBIE YCTAHOBKHU B CBOEM COCTABE UMEIOT 00a arapara.

(3namo! Ilpunyunuanbras mexHoi02u4ecKas cxema YCmMaHO8KU NOJYYeHUs
OKUCTIEHHO20 OUMYMa ¢ peaKkmopamu KOJOHHO20 U 3Mee8UK08020 MUNA,).



Konmponwvnwie éonpocol
. Kimtaccuduxarust OuTyMoB.
. Obnactu npuMeHeHns OUTYMOB.
. XapakTepucTuka OUTyMOB.
. UTo XapakTepusyeT neHeTparus?
. UTo xapaktepusyeT TeMIiepaTypa pa3MsardeHus?
. UTo xapakTepu3yeT TyKTUIbHOCTH?
. UTo xapakTepusyeT TeMIieparypa XpynkocTu?
. UTo xapaKkTepu3yeT BSI3KOCTh KUJIKUX OUTyMOB?
9. Kak orieHuBaroT aare3uro?
10. CriocoObl osTydeHust HEPTIHBIX OUTYMOB.
11.  OcobGeHHOCTM  KOMOWMHHUPOBAaHHOM  yCTAaHOBKA  IPOM3BOJICTBA
OKHCIJICHHOTO OUTyMa.
12. AnmapatypHoe ohopMIIEHHE YCTaHOBOK MTPOU3BOICTBA OUTYMOB.
13. TexHonoruyeckas cxemMa MoJIy4eHHs] OKHCICHHOTO OUTyMa.
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2.2 Ilpou3BOoACTBO BOAOPOAA MAPOKUCJOPOIAHON rasudurkanue
TBEPABIX HEPTAHBIX OCTATKOB

Ha mo6om HII3 mpu yrinybrnenHod nepepabotrke HedTn oOpasyrorcs B
OonpmMX KonuuyecTBax (okosno 15-20 % ot HedTh) TBEpABIE OCTAaTKU, TAKUE KaK
acanpThl neachanbTU3ALMK U TYIPOHBI II1yOOKOM mepepadoTKu HePpTu. ITu
OCTATKHU HE HAXOJAT I0CTATOYHOTO MpUMEHEeHHs. VIX MpOU3BOJICTBO KaK ChIPhS IS
MOJIYYCHHS] TTPOJYKTOB, TAKUX KaK OUTYMBbI, TIEK, CBSI3YIOIIUE YTIEBOAOPOJAUCTHIE
MaTepHabl, OCYIIECTBISETCS B 3HAUUTEIILHO MEHBIITUX 00BEMAX, YEM KOJIMYECTBO
TBEPABIX HEePTAHBIX ocTaTKOB (THO).

HNanbHeiimass  6e3octaTouyHas  rnepepaboTka HedTHU  MOXKET  OBITh
OCYIIECTBJICHA JIUIIbL XUMUYECKOM mepepabotkoit THO ¢ momydeHuem
CUHTETUYECKUX KUIAKUX TOIUIUB, SHEPreTUYECKUX WM TEXHOJIOTMYECKHX Tra3oB,
BoJopoga W T.A. [ 3TUX uenedl NpUMEHUMBbl [aBHO HCIOJb3yEMbIE U
OTpa0OTAHHBIE TEXHOJOTUYECKHE TMPOLECChl NEPEepadOTKU TBEPABIX TOPIOUUX
ucKomnaeMbIxX (yrjeH, ciaaHIeB, aHTpaluuToB). I3 MHOrooOpas3usi UCIOJIb3YEMBIX B
yriaenepepaboTke crnocoOoB (IIOJYKOKCOBAHME, CPEJIHE- U BBICOKOTEMIIEpATypHOE
KOKCOBaHHWe, Tra3suduKaius, THIAPOTCHU3AIUS W Jp.), TNPUMEHUTEIBHO K
HeTenepepaboTke Oosiee MPEANOUTUTENBHBI W A(PGEKTUBHBI  MPOIECCHI
razuQuKkaiuu.

Nmenno mocpeactsoMm razupukanuun THO pemarorcss B mocieaHue Toabl
npoOemMbl TIyOOKON TepepabOoTKM He(PTH C MOJYyYEHHEM BBICOKOKAYECTBEHHBIX
MaJIOCEPHUCTHIX MOTOPHBIX U KOTEJbHBIX TOTUIHB Ha psje HII3 3apybexxHbIx cTpan
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(CHIA, 3anagnoit Epponbl u SAnonum). Ilpm 3TOM mporecchl rasudukaniu
UCIIOJIB3YIOTCSl TPEUMYILECTBEHHO IS MPOU3BOJCTBA BOAOPOJIa, TOTPEOHOCTH B
KOTOPOM PE3KO BO3PACTAET MO0 MEpE MOBBIIICHUS MTyOUHBI IepepaboTKu HEPTH.

T'a3upuxkayueit nazvieaemcsa BBHICOKOTEMIEPATYPHBIA HEKATATUTUUYECKUN
MPOIIECC B3aMMOJICUCTBUS OPTraHUYECKON MAcChl TBEPIBIX WM KUJIKUX TOPIOUMX
HCKOIAEMBIX C OKHCIUTEIISIMH ¢ TIoIy4eHueM roprounx razoB (CO, Hp, CHy).

B kayecTBe okuciauTene — rasupUIMPYIONIUX areHTOB — HCIHOJIb3YIOT
KHCIJIOPOJ, BO3AYX, BOASHOW Nap, TMOKCUJ YIIIEPOaa U UX CMECH.

CocTaB TreHEepaTopHOro rasa H, CIEJOBAaTENIbHO, ILEJEBOEC Ha3HAUYCHHE
MPOIIECCOB Ta3u(UKAIIUU OMPEACIICTCS BUIOM MPUMEHSEMOTO IyThsi (T.C.
COCTABOM Ta3u(PHUIIUPYIOIIETO areHTa).

Ilo 6udy oymus paznuuarom.

1) nmpomecchl  MAapOBO3AYIIHOM (WM  MAPOKHCIOPOJAOBO3AYIIHOMN)
razuukanuyd, B KOTOPBIX IMOJYYalOT a30TOCOAEPIKAIUMN Te€HEpPATOPHBIA ras,
MPUMEHSIEMbIN KaK JHEPreTUYECKOE TOIUIMBO WIIM TEXHOJIOTMYECKHM Ta3 s
CHHTE3a aMMHaKa (TI0CJIe KOHBEPCUH OKCHIa yriiepoaa u ouucTtku ot COy);

2) mporecchl MapoOKUCIOPOIHOM razuuKalyy, B KOTOPhIX MOJy4al0T CMECh
OKCHJa yriiepoaa U BOJAOPOJia ¢ HEOOIbIIUM KOJIMYECTBOM METaHa, UCIOJIb3yEMbIX
KaK XMMHUYECKOE CBhIpbE a MPOU3BOJCTBE METAHOJA, CUHTETHYECKHX >KUIAKUX
TOIUIUB, CIUPTOB U T. I., WK 1noiy4atoT Tojasko BCI' (Bomopoaocoaepsxkaiuii ras)
MOCJIE TIOJIHOM KOHBEPCUU OKCHJIA yriiepoaa u ouucTku oT COa.

(Bnepevle npomvluiiennas peanusayus 2a3ugurayuu meépovix monius ovlia
ocywecmenena 6 1835 2. B Benukobpumanuu ¢ yenvio noaydeHus enHavaile max
HA3bIBAEMO20 «C8EMUIBLHO20 2a3a», 3AmeM IHEPemuyecKo20 monauea OJisl
MEeNNIo8blX U DNEeKMPOCMAaHYUll, a MmMakKdxHce mMexXHOI02UYeCcKUx 2aso8 Ol
npou3800Ccmea  8000pood, aAMMUAKA, MeMAaHoId, alboe2udo8 U CHRUPMOs
nOCPeOCmBOM OKCUCUHME3d U CUHME3A HCUOKUX Yene8000p0o0os no Duwepy u
Tponwy. K cepeoune XX 6. eazocenepamopmulil npoyecc HOIYYUIL WUPOKOE
passumue 8 60TbUUHCINGE NPOMBIUULIEHHO PA36UMbBIX CIPAHAX MUPA.

Ipomviuinennoe npou3eo00Cmeo CUHMEMUYECKUX HCUOKUX MONIUE ObLIO
oceoeno 6 30-x cooax 6 I epmanuu, komopas 061a0ana 3HAUUMENbHLIMU 3ANACAMU
Oeutésvix Oypuix yeneu. B 1943-1944 2.e. pabomano 14 npomvluiieHHbIX YCMAHOBOK,
Ha KOMOPbLIX OCYWeCmEIANACy KAMAIUmui4eckas 2uopo2eHu3ayus meepovlx
2oprouux uckonaemvix noo oaenenuem. CyMmapHas npou3sooumenbHOCmyb IMux
ycmanosok oocmueana 4 man. m/200. Kpome moeo, pabomanu ycmaHosxku no
npouseoo0cmay y2ne6o0opooos uz CO u Hy nomyuaemvlx npu easuguxayuu yens,
CYMMAPHOU NPOU3B00UMEbHOCMbIO 0K0.10 600 muic. m/200.

B nocnesoennwiii nepuoo (1946-1952 2.2.) ycmano6xku no npou3eoocmey
HCUOKUX U 2A3000pA3HbIX TONIUE U3 MBEPOLIX 20PIOYUX UCKONAEMbIX Obliu
HOCMPOEHbl 8 pade CMPaH Mupa.



B ovisuwem CCCP 6 50-¢ 2.e. pabomano ceviue 350 eazocenepamophbix
CMaHyull, Ha KOMopwix OblLI0 YycmanoeieHo okoao 2500 eazozcenepamopos. Omu
cmanyuu  evipabamvléanyu  exce200no 35 Mmapo. M°  oHepeemuueckux u
MexHoNo2UYecKux 2azos. B nocnedyrowue 20061 «Hegpmanozo oOyma» 6 mupe
NPOU3800CMB0 NPOOYKMOSG 2a3upurayuu meépobix 20pIovUX UCKONAeMblX U3-3d
ympamsl KOHKYPEeHmocnocobHocmu nogcemecmuo (3a uckutodenuem FOAP) 6bino
npexkpaujeno. OOHAKo 6 nocieoHue 200bl 8 CBA3U C COKpAWeHUeM pecypcos
HeQMAHO20 CHIPbA U 2A308020 CbIPbSL CUHMEMUYECKUX MONIUE HAYUHAIOM 6HOBb
paccmampusamscsi Kak 0O0HA U3 CYWECMBEHHbIX COCMABIAIOWUX MONTUGHO-
9Hepeemuyecko20 OaNanca).

B 90-x romax TexHonorus razudukanuu TBEPABIX TOPIOYUX HCKOIMAEMbIX
«TpoOHUKIA» B HedTenepepadborky. Tak, B HacTosiiee BpeMs B MHUDE
IKCILTYaTUPYETCS HECKOJIBKO JECSATKOB YCTaHOBOK IO  MAPOKUCIOPOOHOU
eazuukayuu THO noo maseanuem «llokcy, UENEBbBIM Ha3HAYEHHEM KOTOPBIX
SIBJIIETCS IPOU3BOJICTBO BOJIOPOAA AJIsl TUAPOT€HU3ALMOHHBIX IPOLECCOB IITy0OKOM
nepepadoTKu HeTH.

[Ipu Bo3geiictBuu yriaepoga TtomnuBa (THO) ¢  rasudunupyrommumu
arentamu (02, H,O, CO7) mipu BBICOKON TemIiepaType MNPOTEKAIOT CIEAYIOIIUE
retepodasHble peaKIuu:

1) C+ Oy= CO;+ 394,4 M]I>x/ KMOJIb yTJIEpOa,;

2)2C+0,=2CO0O +218,8 M]J>x/ KMOJIb yraeposa;

3) C+ H,O=CO + H; - 132,6 MI>x/ xmMoJib yriiepoja;

4) C+ 2 H,O=CO2+ 2 Hy — 89,5 M]JI>x/ kMob yriaepoa;

5)C+COz;=2CO - 175,8 MJI>x/ kM0JIb yriepoaa;

6) C +2 Hy = CHs + 87,4 MJIx/ kMoJb yraeposa;

7) CO + H,0 = CO; + Hz + 42,4 M]I>x/ xmMOJb yriiepoaa.

CoueTanne BceX HTHUX peakUUd U OINpEeAeNseT COCTaB O0pa3yroUIEro
reHepaToOpHOro rasza. [ azuguyupyrowuti azenm — KUC10poo — NMOAAETCS B POLIECC
B KOJMYECTBE, JOCTAaTOYHOM [UJIsi TOJAJEpKaHHs TpeOyemMoil TemmepaTypbl
rasuduxanuu (1300 — 1600 °C npu xuaxom 3onoymanenun u 900 — 1000 °C mpu
TBEPIOM  (CyXOM) 30JI0yJajdeHUH). BBICOKUN BBIXOJ IIEJIEBBIX KOMIIOHEHTOB
reHeparopHoro raza (CO u Hy) obecnieunBaercs riiaBHbIM 00pa3oM 3a CUET peakuid
(3,4, 5,7) c ysacTieM NpeuMYIIECTBEHHO BOJITHOTO Mapa.

beiio pa3paboTaHo W BHEIPEHO MHOXKECTBO BAapUAHTOB IPOMBIIICHHBIX
MPOIIeCCOB TazuduKay TBEPABIX TOIUIMB (IIIaXTHAs, TaK Ha3blBaeMmas CJIOEBas
razuduxanus). Ogaum u3 HauOosiee 3(PPEKTUBHBIX COBPEMEHHBIX CHOCOOOB
razudukanum  TBEPABIX  TOmMB  sBisercs  meton — Kommepca—ToTtneka,
3aKJTI0YAIOUIUICS B IPOBEACHUH MPOIECCa B IOTOKE MbIJIEBUIHOTO TOILIIMBA.

(3nams! Cxema u npunyun pabomsl 2azoceHepamopa 0Jis Nbl1e8UOHO20 Vs
cucmemol Konnepc-Tomyex).



l'azorenepaTopbl cucTeMbl TEKCakO NPHUHATHI B Kaye€CTBE OCHOBHOIO
PEaKIMOHHOIO amnmnapara M IIUPOKO pPACHPOCTPaHEHHBI B IOCIEIHUE TOJBI B
nporeccax razuduxanuu TBEPAbIX HEPTIHBIX ocTaTKoB «Ilokcy ¢ momyueHuem
BOJIOPOJA JIJIsl TUAPOTEHU3AIIMOHHBIX MPOIIECCOB TITyO0KO# mepepadoTKu HEPTH.

B mponecce «Ilokc» s BeIAEIEHHS BOJOPOJA U3 TE€HEPATOPHOIO Tras3a
npuMeHsieTcss ~ MeMmOpaHHash ~ TEXHOJIOTHs, 4YTO  3HAYUTEIbHO  CHMIKAET
AKCILTYyaTALlMOHHBIE 3aTPaThI.

[Ipy HEOOXOOUMOCTH 3HAYMUTEIBHOI'O COKpAILEHHS BBINTYCKAa KOTEIBHOIO
toruBa Ha HII3 u pemenus mpo6iieMsl nanbHEHIEro yriryosieHus nepepadoTku
He()TU BO3HUKACT «TYMUKOBAsH» CUTyallUs C yTHIM3alUEHd TBEPIBIX OCTATKOB C
HEMPUEMIIEMO BBICOKUM JJIS1 KATAIUTUYECKUX MTPOIIECCOB COAEPKAHUEM METAILIOB.
Hns »>bdexTuBHON mepepabOTKM TaKUX OTXOJOB Oojee  Ie1eco00pa3Hbl
HeKaTaquTuyeckue npoueccbl tuna «llokc», B KOTOPBIX «U30BITOK» yriepona
IpeBpallaeTcs B JETKOo epepadaTbiBaeMble TEXHOIOTMUECKUE T'a3bl.

Haubonee  BaxkHble  JOCTOMHCTBA  IPOLIECCOB  MAPOKUCIOPOAHOMN
razudukaruu THO «ITokey:

1) BO3MOKHOCTDh O€30TXOAHOM M 3KOJOTrMYecKU 3PHEKTUBHON nepepadboTKu
TPYJIHO YTUIIU3UPYEMBIX BEICOKOKOHIIEHTPUPOBAHHBIX HEPTIHBIX OCTATKOB;

2) BO3MOXXHOCTb IPOU3BOJICTBA BOJOPOAA MJII THUIPOrCHU3ALMOHHBIX
IPOLIECCOB B KOJMYECTBE, MOJHOCTBIO obOecneunBatonieM norpednocts HII3 npu
rIyOOKoOM nepepaboTke HePTH;

3) BO3MOKHOCTbH ITPOU3BOJCTBA, KPOME BOJOPOJIA, TEXHOJIOTUYECKOTO rasa,
cocrosero u3 CO u Hy, 114 nomydeHust 1e€BOro METaHoIa — ChIPbA JIJIsi CHHTE3a
BBICOKOOKTAHOBOT'O KOMIIOHEHTA aBTOOEH3MHOB — METUJITPETOYTHIIOBOTO Aupa;

4) enuHCTBEHHBIM oTX0A mpouecca «Ilokc» - rpaHylIMpOBaHHBIN IIJTAK C
BBICOKHMM COJIepKaHUEM BaHAAUS U HUKENS — MOXKHO HCIIOJIb30BaTh KAK LIEHHOE
METaJULypru4ecKoe ChIpbE;

5) BO3MOKHOCTb OJJHOBPEMEHHOI'O MCIOJIb30BAaHHUS MTPOLIECCOB ra3u(puKaIiuu
B KauecTBe NpUpOJOOXpaHuTedbHOro oO0wvekra Ha HII3 ¢ yrunimzanuein
KOHIICHTPUPOBAHHBIX ~ CTOYHBIX  BOJ, JKMIKUX U  TBEPIABIX  OCTATKOB
He(dTenepepaboTKH.

Konmponwvnsie gonpocol

1. Yto Ha3pIBaeTCs razugpuKanmuein?

2. OT 4yero 3aBUCHUT COCTAB T€HEPATOPHOTO raza’?

3. Knnaccudukanust nporeccoB rasupuKkaiyu mno BUIy 1yThsl.

4. HazHaueHue po1ieccoB ra3udukaimm.

5. TeopeTnyeckne OCHOBBI MpoIiecca ra3upuKaIum TBEPIBIX OCTATKOB.



6. OcHOBHOM anmapaT MPOU3BOACTBA BOAOPOAA MAPOKUCIOPOIHOU
razugukaruen.

7. IlpunIiun paboThl TeHEpaTopa.

8. JlocTomHCTBA MPOIECCOB MAPOKUCIOPOTHON ra3u(UKaIIH.



