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Kpacnosipckas [1.d. Hayuy. pyk. Cunopckas H.B.
CoBeplieHCTBOBaHUE MPUPOI0OXPAHHOM AeATEIbHOCTH HA
000 «MUTPA»

[Ipennpusitue 000 «MUTPAY, T. MuHck
CIELMAIM3UPYETCS Ha NPOU3BOACTBE M3JEIMM U3 IJIACTMACC:
YIaKOBKE /111 KOCMETUYECKOW MPOAYKLNHU, OBITOBOM XUMHH, a
Takxke MeauuuHbl. CoBpeMEHHasi TEXHOJOIus U nepepaborka
IIOJIMMEPOB M KOMIIO3UTOB OXBAaTbIBACT IIMPOKHI Kpyr
IIPOU3BOJICTB U TEXHOJIOIMYECKUX MporeccoB. OHU BKIIOYAOT
B ce0s TEeXHOJOTHIO IUIACTUYECKHX ~MacC, TEXHOJIOTHIO
nepepaboTKM  IUIacTMacc,  TEXHOJOTHIO  3JacTOMEpOB,
TEXHOJIOTHIO IIPOU3BOJACTBA PE3UHOBBIX M3/IEIHM, TEXHOJIOTHIO
KOMITO3ULIMOHHBIX MaTEPHUAJIOB.

[Inmactmaccel — 3TO pecypC, KOTOPBIA 3aMEHSIET IpU
U3TOTOBJICHUU MHOXKECTBA PA3IUYHBIX U3CIUNA HATypaJIbHBIN,
OOBIYHO  JOPOTrOCTOSIIIMK  Marepual (M3  MCTOIIAEMBIX
NPUPOJHBIX PECYPCOB) . HCKYCCTBEHHBIM, OOBIYHO Oolee
JeIIeBbIM (KOTOPBI MOXKET IepepadaThiBaThC U BTOPUYHO
UCIIOJIb30BATHCS).

Ha MPEANPUATHI TEXHOJIOTHYECKUI mpouecc
U3TOTOBJICHUS U3JCIUNA U3 MJIACTMACC COCTOUT U3 CIEIYIOLIUX
JTANloOB: NPUEMKH, XPaHEHUsS, TPAHCIOPTUPOBKM HA Y4aCTOK
JIUThs, TIOATOTOBKU CBHIPbs, DKCTPY3UH C Pa3lyBOM, JIUThs MOJ
JaBJI€HUEM U COOpPKH, MHXKEKIMU C Pa3yBOM, JIPOOJIEHUS U
3arpy3ku, cOopa OTXOAOB, JpOOJIEHHS C MOJyYeHHEM
BTOPUYHOTO CBIPbSI OTXOJOB B BHUJE HECOOTBETCTBYIOIIECH
HPOAYKIMHM, yHnakoBku roroBod mnpoxaykuumu (I'TD) wu
TPaHCIIOPTUPOBKM Ha ckiaj Amukos ¢ I'Tl, BcmomorareasHOTrO
MPOU3BOJCTBA (MOJYYEHHUsI CXKATOr0 BO3AyXa U PEMOHTAa,
XpaHeHusT U MOAroToBKU (opm), xpaneHus Ha ckmange [T,
oTrpy3ku mnorpeburento smukoB ¢ I'TI, XxpaHneHus Ha ckiazae
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BTOPUYHOTO CBHIPbS U OTTPY3KH MOTPEOUTENI0 MEIIKOB C
BTOPUYHBIM CHIPbEM M MEIIKOB C OTXOJaMH, OOpalleHus c
0TX0JlaMU IIPOU3BOJICTBA.

Takum o00pazoMm, Ha MNPEANPUSATUU MPUMEHSIETCS TpU
OCHOBHBIX TEXHOJIOTMM IOJY4YEHHUs M3AEIUN U3 IIacTMacc U
IJJACTUKOBOM YIAKOBKH: 3KCTPY3USl C Pa3qyBOM, JIUThE I1OA
JABICHUEM M MHXKEKLUMs C pPa3AyBOM; U CIEAYIOLIUE BUIbI
o0Opy/lOBaHUs:  AKCTPY3UOHHO-BBIAYBHOE  00Opy[dOBaHUeE,
0o0OpyJIOBaHUE JIUThS TOJ JaBJICHHUEM, YCTAaHOBKH JUIs
WHKEKIUH C pa31yBOM.

OCHOBHBIMU MaTe€pUaJlaMU IPU U3TOTOBJIECHUU HM3ENINN
W3 IUJIACTMAcC SABJISIIOTCA:  MOJMIPONWIEH, IOJIUATUIIEH,

MIOJINCTUPOIL, COIIOJIMMEPBI CTHpOJIA,
MOJIUATHIIEHTEPEPTATATTIINKOIIb, nonoseduH,
MOJMATUIICHTEpe TaNIaT. Cxema MaTepuatbHO-

sHepreTuueckux notokoB npeampusaAtus OO0 «MUTPA»
MpeACTaBIeHa Ha pUCYHKE 1.

DKOJOTHYECKMMH acCleKTaMu MPOM3BOJACTBA IIACTMACC
SIBJISIIOTCS. HETaTUBHOE BO3/IEUCTBHE Ha arMocdepy M oxpaHa
atMocepHOro  BO3AyXa, @ Takke oOpa3oBaHHE Ha
MPEANPUITHSIX IO TTPOU3BOJICTBY IUIACTUKOBOM YMaKOBKH psija
OTXOJOB.

OCHOBHBIMH - OTXOJ]JaMH, OOpa3yIOIMUMHCS B TPOIECCE
MIPOU3BOJICTBA U3AEIUI U3 IJIACTMACC SIBJISIOTCS: TMOJUCTUPOII,
COTOJUMEPBl CTHPOJIA, OCTaTKU W CMECH TOJIMMEPHBIX
MarepuaioB, OTXOJbl MOJUAITHIEHA BBICOKOTO JABJICHUS
(cnutku, oOpe3ku, Opak), MOJTMAITHIEH HU3KOTO JaBJICHMUS,
OTXOJBI TOJUIIPONUJICHa, MOMUATHIeHTepedTanar (1aBcaH)
wieHky, [IOT-OyTeiiku, mpounme  OTXOABI  IJIacTMace
3arBeaepaeniue (PETQ) u ap.

Ha nmpeanpusituri OCHOBHBIE OTXOIbI IepepadbaThIBAIOTCS
C TIOMOIUIBIO IPOOJICHUS W TPAHYJISIUU U CHOBA UCIOJB3YIOTCS
B TEXHOJIOTHYECKOM TPOIECCe KaK BTOPUYHOE CHIPHE.
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Pucynok 1 — Cxema MarepuanbHO-?)HEPTreTUYECKUX TOTOKOB
npeanpustuss OO0 «MUTPA»

OCHOBHBIMU 3arps3HAIOIIMHA BEIIECTBAMH,
BbIOpAChIBAEMBIMH B aTMOc(epy B XOJ€ TEXHOJIOTMUYECKOTrO
mporecca M3rOTOBJICHUS TUIACTHKOBOM YITAKOBKH, SIBISIFOTCS:
IUOKCU yriepoja (4 Kiacc omacHOCTH), YKCyCHas Kuciora (3
KJIaCC OINAacHOCTH), ameranpaerus (3 Kiacc OMAacHOCTH),
dbopmanpaerua (2 Kiaacc OMacHOCTH), BUHMIOEH301 (2 Kiace
OITACHOCTH). Huoxcun yriaepoja CIocoOCTByeT
BO3HUKHOBEHHUIO MapHUKOBoro s¢ddekra, dYro sBisercs
rJ100aTbHOM 3KOJOTHYECKON MpoOieMoil. YKCycHas KHUCIOTa,
aretanbJIerus U (GopMaNbAeTu SBISAIOTCS B3PHIBOOMACHBIMU
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BEIIECTBAMH U BBI3BIBAIOT PsJ] HETaTUBHBIX BO3ACHCTBHI Ha
OpraHM3M 4YeJIoBeKa. YKCYCHas KUCIIOTa B pe3yjibTaTe peakiui
B3aMMOJICHCTBUSL C OKHCIUTEISIMA W OCHOBAHHSIMH TaKXKe
OKa3bIBaeT  arpeccuBHOE  JEWCTBHME Ha  METaIbl ¢
o0pa3oBaHMEM TOPIOYETO Ta3a BOAOPOJa, HA HEKOTOPHIC BUIBI
IUIACTUKOB, PE3MHbl U JPYrUX TNOKpbITHH. Bununbenzon
SBJIICTCS  SJIOM  OOINETOKCHYECKOTO JICHCTBUS, O0damaeT
pa3apaXkaroluM MYTareHHbIM M KaHIIEpOTeHHBIM 3((HEKToM 1
MMEEeT HETPUATHBIA 3amax; OMaceH JUIsl OpraHM3Ma YeloBeKa
[2].

JIJis CHIDKEHUSI HETAaTHBHOT'O BO3JICHCTBHUS IPOM3BOJICTBA
JAHHOTO MPEANPHUATHS Ha OKPYXKAIOUIYI0 CPeAy HEoOXOIUMO
COBEPIICHCTBOBAHNE TIPUPOIOOXPAHHOM JIEATEITBHOCTH.

OCHOBHBIMU MEPOIIPUATHSIMHU CHUKCHHSI HETaTHBHOTO
BO3JECHCTBUSL MPOW3BOJCTBA IUJIACTUKOBOM  YIIAKOBKM HA
OKPYKAIOIIYIO CPENy SABISIOTCS:

— CaHUTapHas OYMCTKA CTHPOJICOJAEPXKALIUX Ta30B
(crioco6 KaTaJIUTHYECKOI O OKHCJICHUS BbIOPOCOB,
a7IcopOIIMOHHOE M3BIIEUYEHHE CTHpOJIa U3 3arpsA3HEHHOTO
BO3/1yXa, MbUICYJIOBUTEIH ),

— 00e3BpeKUBAHUE Ta30BBIX BBIOPOCOB, COJIEPIKANTUX
¢denon, dopmampAeru ¥ METaHOA MeToJaMu abcopOuuu u
azcopoIuu, XEeMOCOopOIuH, OJIOYHBIM METOIOM,
obecteHonIMBaHuEM BBIOPOCOB, nyTeM OKHUCJICHUS
O0TpabOTaHHBIX T'a30B;

~ TOpUMEHEHHE  KaTAIUTUYECKUX,  TEePMHUECKUX,
TEPMOKATATUTHICCKHX METOJIOB OYHCTKH OTXOJISIINX Ta30B;

— TIPUMEHEHUE METOOB JIOKHUTA YTIEBOIOPOJIOB;

—  TNPUMEHEHHWE  ITUTa3MOKATAIMTHYECKOIO0  METoja
OYMCTKH OTXOSAIIUX Ta30B [1,4].

Abcopbyus — 3TO MPOIECC MOTIIONICHUS Ta30B WU MTapoB
13 Ta30BBIX WJIM MAPOBBIX CMECEH KUAKHUMH MOTIOTUTEISIMHA —
abcopOentamu. Paznuuaior Qu3MYecKyl0 M XHUMHYECKYIO
abcopOrmto. Ilpu  Qusmyeckoit  abcopOUMM  MOJNEKYIBI
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morjon@aemMoro Bemectsa (abcopOTMBa) HE BCTYMAT C
MOJIeKyJIaMHi a0copOeHTa B XUMHUYECKYIO peakiuio. [Ipu sTom
HAJl PacTBOPOM CYLIECTBYET OIPEICICHHOEC PaBHOBECHOE
naBieHue KoMioneHTa. [Iporecc abcopOIMu MPOXOIUT 10 TEX
1op, TOKa MapuualbHOEe MABJICHUE IEJIEBOr0 KOMIIOHEHTA B
ra3oBoii (¢ase BbIIIC PABHOBECHOI'O JABJICHUS HaJ PACTBOPOM.
IIpu xumuyeckor abcopObumm  MOJEKydabl  abcopOTHBA
BCTYMAIOT B XHMMHYECKOE B3aMMOJCHCTBUEC C aKTHBHBIMH
KOMITOHEHTaMu abcopOeHTa, o00pa3ys HOBOE XHUMHUYECKOE
coenauHeHue. [Ipu 3TOM paBHOBECHOE JABJICHUE KOMIIOHCHTA
HaJl PaCTBOPOM HHYTOXKHO MaJIO MO CPaBHEHHIO ¢ (PU3MYECKOI
abcopOrmel ¥ BO3MOXKHO IMOJIHOE €r0 M3BJICYCHUE M3 Ta30BOU

cpensr [1].
[Ipomiecc  abcopOuuu ~ ABISETCA ~ W30MpPATEIBLHBIM U
oOparumbIiM.  M30MpaTeNlbHOCT ~— -~ 3TO  TIOTJIONICHHE

KOHKPETHOTO 1eJIEBOr0 KOMIOHEHTa (a0copOTHBa) U3 CMECH C
noMoIplo  abcopbeHTa omnpeneneHHoro Tuma. IIporece
SBJIAETCS 00OpPATHUMBIM, TaK KaK MOTJIOIIEHHOE BEIIECTBO MOXKET
OBITb CHOBa W3BJEUYEHO U3 abcopOeHta (mecopOmusi), a
abcopOTHB CHOBa MOXET OBITH MCIIOJIb30BaH B MIpoIlecce.

[Tpumensiemble abCcopOEHTBl  JTOJDKHBI XOPOIIO
pacTBOPATH M3BJICKAEMBIN T'a3, IMETh MHHUMAIBHOE JaBIICHHE
apoB, YTOObI BO3MOYKHO MEHBIIIE 3arpsA3HATh OUMIIIAEMBbIN ra3
nmapamMy TOTJIOTHTENS, OBITh JCUICBHIMH, HE BBI3BIBATH
KOPPO3HIO anmnaparypsl [4].

[Ipomiecc abGcopOuumu TPOTEKAET HAa TMOBEPXHOCTH
pasnena (a3, mosTomy abcopOep TOKEH UMETh BO3MOXKHO
Ooee pa3BUTYIO TTOBEPXHOCTh COMPHUKOCHOBEHUS KUJKOCTH U
raza. [lo cnocoOy oO6pazoBaHMs 3TOM MOBEPXHOCTH abcopOeps
MOXXHO pa3feliTh Ha IOBEPXHOCTHBIC, HAacaJOYHbIe U
0apOoTaXKHbBIE.

[ToBepxHOCTHBIE aOcOpOEphl MaNONPOU3BOIUTENBHBI U
UCMOJNB3YIOTCS  JUId  TIOTJIOIIEHHS ~ TOJBKO  XOPOIIO
pacTBOpUMBIX  Ta3oB.  Hambonee  pacmnpocTpaHECHHBIMH
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YHUBEPCAJIbHBIMHU BHJIAMH SIBIISIIOTCS HacaZO4YHbIe abcopOepsbl.
Onu uMerT 0oJiee Pa3BUTYIO TOBEPXHOCTh COIPUKOCHOBEHHS,
MPOCTHI IO YCTPOUCTBY, HAJEKHBI [4].

boiee koMmmakTHBIMH, HO ¥ 0o0Jiee CIIO)KHBIMH IIO
YCTPOMCTBY SIBISIOTCS OapOOTaKHBIE aOCOpPOEphl, B KOTOPHIX
ra3z OapboTupyercs depes cioi abcopOeHTa, pa3MeIeHHOTO B
KOJIOHHE Ha Tapenkax. Eme Oojiee COBEPIICHHBIMH SBISIOTCS
neHHble  abcopOeppl. B 3Tux  ammaparax  KHIKOCTb,
B3aMMO/ICHCTBYIOMIAS C Ta30M, IPUBOUTCS B COCTOSTHUE TICHBI,
4TO 00ECHEeUUBACT OOJIBIIYI0 TMOBEPXHOCTh KOHTAKTa MEKIY
abCcopOGHTOM W Ta3oM, a, CIEeJI0BaTeNbHO, M  BBICOKYIO
3¢ PEKTUBHOCTD OYHUCTKH [4].

B kauectBe abGcopOepoB MOTryT. NPUMEHSATHCSA JHOOBIE
MacCOOOMEHHBIE amiaparbl, UCTIOIB3YIOINIHECS B XUMHUYECKOU
MPOMBILIIICHHOCTH [4].

Aocopbyus — ocHOBaHa Ha W30MPATEIHLHOM H3BJICUCHUU
BPEIHBIX KOMIIOHEHTOB M3 Ta3a C IMOMOUIbIO aJCOPOCHTOB —
TBEPABIX BEILECTB C Pa3BUTON IMOBEPXHOCTHIO. AICOPOEHTHI
IOJDKHBI 001a/1aTh BBICOKOW MOTJIOTHUTENLHON CIIOCOOHOCTEIO,
M30UpaTEeTbHOCTBIO,  TEPMHUYECKOH W MEXaHWYEeCKOM
CTOWKOCTBIO, HU3KHUM COTIPOTHBIICHHEM ITOTOKY ra3a, JEeTKOH
oTmauel  amcopOupoBaHHOrO  BemiecTBa. B kadecTBe

a71copOeHTOB HPUMEHSIOT AKTUBUPOBAHHBIN yTOJb,
CUJIMKAreyb, CAHTETUYECKUE U IPUPOIHBIEC LIEOIUTHL. LleoauTsI
(MonexyspHbIe CHUTa) — 3TO CUHTETUYECKHE

AJIFOMOCHUJTMKATHBIE KPUCTAJUIMYECKHE BEIECTBa, 00a1atoIime
OOJBIION  MOTJIOTUTENBHON  CHOCOOHOCTBIO U BBICOKOMU
U30MPATENFHOCTRIO Jla’Ke€ MPU BECbMa HU3KOM COJEpKaHUU
ompe/IeJICHHOTO BerlecTBa (agcopotuBa) B rasze [1].
AZcopOIHIO OCYIIECTBISIOT B OCHOBHOM B ajicopOepax
nepuoaudeckoro naedctBus. [lecopObumio BeayT OOBIUHO
OCTPBIM TapoM, IOJaBaeMbIM CHH3Y, KOTOPBIH BBIHOCHUT M3
copOeHTa MOIJIOIIEHHbIN UM NMPOAYKT (aacopOaT) U MocTynaer
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B XOJIOJUJIbHUK-KOHAECHCATOP, TJ€ HPOAYKT OTHENAETCS OT
BOJIBL.

Ancopbeppl  NEPUOAUYECKOrO JEHCTBUS  OTIMYAIOTCSA
MPOCTOTOM M HaJexHOCThIO. Hepocrarkamum ux sBisercs
IIEPUOJUYHOCTb IpoIlecca, HU3Kas IPOU3BOJUTEIBHOCTh H
OTHOCHUTENLHO HeOObIIas 3 (HEKTUBHOCTD.

HenpepeiBHBIE mpoIecChHl  aaCOPOIMOHHON  OYMCTKHU
ra3oB OCYIIECTBISIIOTCA B KHIISIIEM CJO€ ajacopOeHTa. OTu
MPOIECChl JAal0T BO3MOKHOCTh 00pabaThIBaTh OTHOCUTEIIEHO
HEOOJBIIMM KOJMYECTBOM ajacopOeHTa Ooibline 00beMbI
ra3oB C HM3KOW KOHILEHTpalMed BEIIECTB, IOJICKAINX
YIAIEHUIO, U TOCTUTaTh [IPU 3TOM BBICOKOM CTENIEHU OUYMCTKU
[1,4].

Memoo kamanumuuecko2o obe38pedcusaniss OCHOBAH Ha
KAaTaJUTUYECKUX  peakUusax, B - pe3yJbTaTe  KOTOPbIX
HaxoJsIIMecs B Ta3e BpeIHbIE  MPUMECHU OKHUCISIIOTCA U
[IPEBPALIAIOTCS B IPYTrU€ COEIUHEHUs, OE3BpEIHbIE WIN MEHEE
BpEIHBIE, WM K€ JIETKO yJaustoluecs u3 cpeabl. CTeneHp ux
KOHBEPCHH MOXKET JocTUrarb 99,9 %.

Karanuzartopamu ciayxaT IUIaTHHA, NAUIAOUN, pyTEHUH,
a Takke Ooiyiee jaemieBble, HO MeHee 3((EKTHBHBIE HUKENb,
XpoM, JKene3o, Melb. B KkadecTBe  BOCCTaHOBHUTENEU
MPUMEHSIIOT METaH, BOJOPOJ, OKCHUJI YIIepoaa, MPUPOIHBIA U
HeTsIHOHN ra3sl U Apyrue. JIto6oi M3 3THX Tra30B HE JIOJKEH
COZEPKATh MPUMECENH CEPHUCTBIX COCIMHEHUM, BBI3BIBAIOLIUX
OTpaBJICHME KaTaju3aropa. B kadecTBe HocuTenen ams
KaTajJu3aToOpOB HCIHOJB3YIOT OKCHJ alIOMUHUS, CHIJIMKareib,
KepaMuKy JApyrue warepuansl. Ilpu ucnonb3oBaHuM B
KauecTBe KaTalM3aTopa IUIATUHBI, MNaulafus WId POaUL
o0ecreynBaeTcsi BBICOKAsh CTENEHb KOHBEPCHUHU: OCTATOYHOE
coJiep’)KaHuEe OKCHJIOB a30Ta He mpesblmaer 5 — 10 % mnpu
Oompmmx ~ oObemax  mepepabaTbiBaemoro  rasza.  llpum
NPUMEHEHUH JpYyrux, Oojee JeleBbIX KaTalu3aTopoB,
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CTereHb O00E3BpeXKHMBAHUSA, a TaKXKe CKOPOCTb Ipoliecca
OKa3bIBAIOTCSA MEHBIIUMH [3].

Tepmuueckuii memoo obesgpedcuéanusi OTyIHa Ooiee
HIMPOKOE pacIpOCTpaHEHHE, TaK KaK HEKOTOpble BpPEIHBIC
IPUMECH TPYAHO W HEBO3MOXKHO IIOJIHOCTBIO
HEHUTpaTu30BaTh JPYTMMH METOJIaMU H3-3a CII0)KHOCTH. HX
COCTaBa, HU3KOM KOHILIEHTpALMM, a TaKXe H3-3a OTCYTCTBUSA
3¢ deKTUBHBIX cpeAcTB ynaBiauBaHusA. OH 3aK/II0OYaeTesl B TOM,
YTO BCE OPraHMYECKHUE BEIIECTBA IIOJHOCTHIO OKHUCIISIFOTCS
KHCIIOPOJIOM  BO3JlyXa TMpPU BBICOKOW Temmeparype 0
HETOKCHYHBIX CcoeluHeHuil. B pe3ynbrare BbLIEIAIOTCS
MUHEpaJbHBIE MPOIYKTHI: BOJA, TUOKCUI YLJIEPOJa, a TaKxKe
TEIUI0Ta, KOTOpble TPEOYIOT JalibHENIe ux yrumsanuu [3].

Meton TEPMHUECKOTO OKHUCJICHUS (to>xura)
OpPraHMYECKUX BEIECTB, COACPKAILKUXCSH B OTXOASIIMX rasax,
OTHOCHUTCS K 3HeproeMkuM. [l moaaepxanus HeoOXOaUMON
TeMIepaTypbl 00€3BpeKuBaHUSA oOTXoadmux ra3zoB (800 —
1200°C) wucnonb3yercs BBICOKOKaNOpHitHOe TomauBo. K
MPEUMYIIECTBAM TEPMHUYECKOI0 - METO/Ia 00€3BpEKUBAHUS
OTXOIAIIMX Ta30B _OTHOCATCS: OTCYTCTBHE  IIJIAMOBOIO
X034MCTBa, HEOOJNBIINE TradapuThl YCTAaHOBOK, IPOCTOTA
o0CITy’)KUBaHMs, BbICOKass A(PQPEKTUBHOCTb, BO3MOXKHOCTb
00€e3BpeKMBAHMS FOPIOYNX BEIOPOCOB CIIOXKHOTO cocTaBa [3].

Memoo doarcuza y2ne6000po0oe MoNydaeT Bce Ooubliee
pacrnpocTpaHeHue. Hakormien OTIBIT TEPMUUYECKOTO
00€3BPEKMBAHMS BO3yXa, COJEpPXAIIEro NMPUMECH CTHUpPOJa,
dbopmanibieruga,  TOdyona, — OyTwianeratra W JPYrux
OpraHuyecKknx BemecTB. CTENeHb OKUCIEHHS MOCIEAHHUX
coctaBiset 99 % [4].

C nenpro CHMKEHUS 3aTpaT OTXOSAIINE ra3bl Yalle BCEro
C)KMTaIOTCS COBMECTHO C TBEPIBIMH OTXOJAaMH, B pe3yibTare
Yero yrpouiaercss npobiieMa YTHIM3AlUH MPOMBIIIJICHHBIX
OTXOJIOB B IIEJIOM, a TAK)KE PE3KO CHUKAIOTCSI SHEPreTHUECKUe
U D3KCIUlyaTauHoHHbIE 3aTparbl. C IOMOIIBIO COBPEMEHHBIX
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YCTAaHOBOK TEPMOAOXKHIa MOXKHO OOECIEUYUTh MOJHYIO
0€3BpPEeIHOCTh U BBICOKYIO MPOU3BOIAUTENBHOCTH  ATOrO
nporecca.

B menax cHwxkeHus Temmeparypbl 00e3BpeKUBaHUS
OpPraHUYeCKUX IMPHMECEH NMPUMEHSIOT YCTAHOBKHU COKUTaHMS,
r1€ B KayecTBe HHUIMATOPA OKHCIEHUS HCIHOJIB3YIOTCS
pasznuuHble  KaTauu3atopbl. TeM  caMblM  JIOCTHIAeTCs
CHIDKEHHE TeMmIlepaTypbl oOe3BpexHBaHHUs Oojiee yeM B JBa
pasa, 1 00ecreunBaeTCsi BO3SMOKHOCTh HEUTPATH3AIAU Ira30B C
HHU3KUM COJIEp>)KaHUEM BPEAHBIX Npumecer [3].

OcobeHHOCTh Memooa MepMOKaAMaIumuyecKo2o
obe3épesicueanusi COCTOMT B TOM, 4YTO 3aTpaThl SHEPTUU
HEOOXOJMMBI TOJBKO B MOMEHT ITyCKa, TO ~€CTh KOTJa
TpeOyeTcsi MOAOrpeTh Ta30BbI TMOTOK JI0 HayalbHOM
TeMIeparypbl Karaautuueckoro okucieHus (300 — 400 °C).
3areM mpoiiecc MPOTEKaeT CaMOIIPOU3BOJIBHO 33 CUET TEIUIOTHI
peaKiu OKUCIeHus [5].

TepMokaTanuTuyeckoe — JOKUTAHHE  OPraHUYECKHX
BELIECTB /10 Auokcuaa yriepoga (IV) u Boabl mpuMEHSIOT B
TeX clydasx, KOrja OTXOJAHIME Ta3bl NMPEICTaBIAIOT COOOU
MHOTOKOMIIOHEHTHYIO ~ CME€Ch  Pa3JIMYHBIX  OPraHUYECKUX
BenlecTB. B Hacrosimiee Bpemst pa3paboTaHbl THUIIOBBIE CXEMbI
00e3BpeXNBaHUS BHIOPOCOB OT CYIIMJIBHBIX KaMmep IyTeM
CKMTaHUS - TapoB  pacTBOpUTENEe  Ha  TMOBEPXHOCTHU
Karanu3aropa. BHenpenue cxeMm, IpenycMaTpUBAIOLIUX
MOCIEAYIOIWYI0 YTHWIM3ALMI0 TEIJIOTHI, IMO3BOJIIET JIOCTHYb
COKpAIIIEHHs pacxojia TeIIOHOCHUTeNel He MeHee yeM Ha 20 %
(IpH CXKUTAHUM TapOB C HU3KUM COJEP)KAaHHEM TOPIOYEro
KOMITOHEHTa) [5].

IInasmoxkamanumuyeckuti mMemoo OYUCMKU 2d308 —
JIOBOJILHO HOBBIM CIIOCOO OYMCTKH, KOTOPBIA MCIOIB3YET JBA
M3BECTHBIX METOJa — MJIa3MOXUMHYECKUA M KaTaIUTUYECKUH.
Ero MOoHO NMpOUIUTIOCTPUPOBATH YPAaBHEHUEM PEAKIIUU:

CxHyO; + hv — CO, + H,0.
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VYcTaHoBKHM, paboTaroIMe HAa OCHOBE JTOTO METOJa,
COCTOAT U3 ABYX cTyneHel. [lepBas — 3TO MI1a3MOXMMUYECKUHA
peakTop (030HATOp), BTOpass — KATAIUTUYECKUI pEaKTop.
I"a3000pa3Hble 3arpsA3HUTENN, Ipoxos 30HY
BBICOKOBOJIbTHOI'O paspsia B Ta30paspsiiHbIX sYelKax H
B3aUMOJICHCTBYS c POAYKTaMH JIEKTPOCUHTE3A,
pa3pymaroTcs U NEPEeXOT B OE3BPEIHBIC COCTNHEHHS, BIUIOTH
1o CO, u H,0.

['mybuna xouHBepcuu (OYMCTKHM) 3aBUCUT OT BEIMYHUHBI
yIEJIBbHOM 3HEepruM, Bbliensmoueiics B 30He peakuuu. llocie
IUIa3MOXMMHUYECKOTO  peakTopa  BO3AYyX  IOJBEpraercs
(UHUIITHON TOHKOM OYHMCTKE B KaTaJUTHYECKOM peakTope.
CuHTe3upyeMblii B Tra30BOM pas3psijie IUIa3MOXUMHUYECKOIO
peakTopa O030H IIONajaeT Ha KaTajausarop, IJe cpasy
pacnagacTcss Ha AaKTUBHBIM AaTOMAapHBIM M MOJIEKYJIIPHBIN
kuciaopoa.  Ocrarku  3arps3HAIOMMX  BEIIECTB,  HE
YHUYTOXKCHHBIC B IJ1a3MOXUMUYECKOM peaxTope,
paspyllaloTcss Ha Karanuzarope Osarogaps  IiyOOKOMy
OKHCJICHUIO KUCIOPOJIOM [5].

IIpenmymmecTsoM 3TOTO MeToJ1a SBIIFOTCS
HCIOJIb30BaHNE KAaTAIMTUYECKUX peakUuil Ipu Temieparypax,
6onee Hu3kux (40 — 100°C), yeM npu TEPMOKATATUTHYECKOM
METOJIe, YTO | IPHUBOIUT K YBEJIUYEHHUIO CPOKa CIIYKOBI
KaTaJln3aTopoB, & TakXe K MEHBUIMM 3Heprosarpatam (Ipu
KOHIICHTPALUSIX BpeAHBIX BemiecTB 10 0,5 r/m?).

Henocratkamu JaHHOrO MeToja SIBISAIOTCA: OoJibliast
3aBHCHMOCTh OT KOHIEHTpPAalUu MbUIM, HE0OXOIUMOCTh
HPEIBAPUTEIILHON OUMCTKH JI0 KOHIIEHTpauuu 3 — 5 Mr/m?; mpu
00JIBIINX KOHIIEHTpALMSIX BPEIHbIX BeulecTB (cBbie 1 r/m?)
CTOMMOCTh OOOpYIOBAaHUS M ODKCIUTyaTallUOHHBIE PACXOIbI
MPEBBIIIAIOT COOTBETCTBYIOIIME 3aTpaThl B CpPaBHEHUU C
TEPMOKATATUTHIECKUM METOAO0M [5].

Jlnst BeIOOpa omTUMaIbHOTO d3(PGEKTHBHOTO METO/IA
OUYUCTKHU OTXOISIIUX ra3os oT areTanbaeruaa,
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¢dbopmanpaernia, BUHIIOCH301a U YKCYCHOW KHCIIOTHI TIPOBEITH
CpPaBHUTEJIbHBIA aHaMU3 TpeX OS(PPEeKTUBHBIX TEXHOJIOTUN
OUHUCTKHU BO3/yXa: COpOLIMOHHOKATAIMTUYECKOM,
TEpPMOKATaJTUTUUECKON M  IUIa3MOKaTaJuTU4Yeckol  [5,6].
JlanHbIe TIpeCTaBJICHbI B TabmuIe 1.

Tabmuma 1. TexHWYecKue XapaKTEPUCTUKH TEXHOJIOTHMA
OUYHMCTKHU BO3/yXa

TexHOMoTHsl OYMCTKH BO3AyXa
Texunuueckue CopO1roHHO- Tepmo- ITnazmo-
XapaKTepI/ICTI/IKI/I KaTaJIUTHU4eC KaTaJIuTH4eC KaTaJIuTH4CC
Kas Kasa Kas
E(f:’g;‘;‘jﬂﬁ?fg’c‘”"T" no 500 750 500-750
CreneHb 04ucTKH, %0 80-90 95 93-95
KomnmenTparust BpeIHbIx Jo 10 500 TTo 100
BEIIECTB, Mr/M°
KomnuuecTBo copOeHTa- 07 11 10
KaTaJn3aTopa, KT
Temnepatypa
qumaI;Mgr% BO3yXa, °C 20-30 500 Or20
[Morpebnsemas
MOIITHOCTh, KBT > 65 10

CpaBHMTeNBHBIM  aHANU3 TOKa3al, 4To Haubojee
3¢ (HEeKTUBHBIM METOJIOM (CITOCOOOM) CHUKEHMSI HETaTUBHOTO
BO3JEHCTBUS TPOM3BOJACTBA IIJIACTUKOBOW  YIAKOBKM Ha
okpyxatomyrwo cpeny a1 OO0 «MUTPA»  sBiagercs
IJ1a3MOKATAIMTUYECKUI METO/I OUNCTKH OTXOMSAIIUX Ia30B.

Peanu3oBate Ha mpeanpUATHN IUIA3MOKATATUTUYECKUN
MeTOJT MOKHO uepe3 ycTaHOBKY «IIJTABMOKAT».

JlocTouHCTBa JaHHOW YCTAHOBKM 3aKJIIOYAIOTCA B
CIIEYIOILIEM:

— pa3iuyHas MPOU3BOAMUTENBHOCTH B 3aBHUCHUMOCTH OT
KOHLIEHTPALUi BPEIHBIX BEIIECTB B OYUILIAEMOM BO3J1yXE;
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— Jro0ble radapUTHBIE pa3Mephl;

— CIELHUAIBHO 0JJ00paHHbII KaTajuu3arop, HE
COJIepaKAIIMM IparMeTalIbl;

— BBICOKas CTENEHb OYUCTKH OTXOJSALIMX Ia30B OT BCErO
CIEKTpa OpraHMYeCKHX  BEIIECTB, BbIOpachIBAEMBIX B
atMocepy IpH MPOU3BOACTBE M3AEIMH U3 IUIACTMACC
npeanpustuem 000 «MUTPA» (ykCycHOW  KHUCHOTHI,
areTanbaeruaa, GopMaibaeriuaa, ctuposa) [6].

EnuHcTBEHHBIM HEIOCTAaTKOM BBIOpPAHHOM YCTaHOBKHU
SBJISICTCA 3aBUCHUMOCTb OT HAJM4Us IOCTOPOHHUX ITpUMeceit
(IBUIM) B BBITSDKHOM BO3/YXE.

OnHako Ha y4yacTKe JMTbS M3JAEIMNA M3  IUIacTMace
npeanpustuss OO0  «MHUTPA», - 1mo AaHHBIM  aKTa
WHBEHTApHU3allud  BHIOPOCOB  3arpsi3HAIOLIMX  BEIIECTB B
aTMOC(EepHBId BO3AYX, HE OOpa30BBIBACTCS MbBUIM, TaK Kak
o0OpyJOBaHHE MOJHOCTHIO IepMeTHYHOe U  paboTaer
aBTOMATUYECKH, a 3arps3HsIONIME BEIEeCTBA OTXOJSAT B
BEHTW/ISIIMOHHYIO CHUCTEMY €pa3y HENOCPEACTBEHHO OT
oOopynoBanusi. IlosToMy mTIepBOM  CTYNEHH  OUYUCTKHU
OTXOJSIIMX Ta30B (0OECHBUIMBAHUSA C IMOMOINBIO IMKIOHOB
win npuieynoButenei) nepen ycraHoBkoi «IIJTASMOKAT»
He TpeOyercs.

Kpome T0ro, 1aHHas ycTaHOBKA IO OYMCTKE OTXOISIIMX
razoB JI€LI€BJIC. JIDYTUX AHAJOTUYHBIX CUCTEM OYHUCTKH
Bo3ayxa Ha 20 - 30% [6].

Cxema TUIa3MOKATaIUTUYECKOH OYHMCTKH BBIOPOCOB
MpejCTaBIeHa Ha PUCYHKE 3.

Takum o6pazom, npumenenue Ha mnpennpustun OO0
«MUTPA» IJ1a3MOKaTAIUTHYECKOU YCTaHOBKH
«ITJTASMOKAT)» 1no3BosisieT TOBOPUTh HE TOJIBKO O MOJIHOM
[IUKJIE OYUCTKH BBIOpAChIBAEMBIX Ta30B (YKCyCHas KHCIJIOTA,
aretanbJerus, GopMaibaeru, CTUpoi) B atMochepy, HO U 00
YMEHBIIEHUN HKOJIOTUYECKUX IUJIaTeXKel 3a 3arps3HeHHe
OKpY>Karolleu Cpeibl.
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1. 3anuparoiye KianaHbl

2. Ilna3mokaTaIuTHYECKUNA PEaKTOP
3. baitnac

4. Arperat nutaHus

5. Croiika ynpasieHus

6. Bentunsrop

Pucynok 3 — Cxema mia3MoKaTaIuTHIECKON OUUCTKU
BEIOPOCOB

[MpunuunuansHas cxema yctaHoBku <«[IJTASMOKAT»
IIPEJICTaBJICHA Ha PUCYHKE 4.

st

Pucynok 4 — [IpuHnunuansHas cxeMa yCTaHOBKU
«(TJTASMOKAT»
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[IpuMeHeHne TaHHOrO IPUPOAOOXPAHHOIO MEPOIIPUATHUS
MO3BOJIUT  YBEJIIUYUTH  JKOJIOTUYECKYI0  0€30MacHOCTb
texHosiornueckoro nporecca OO0 «MUTPA.
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