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Breaenue

Ha cospemenHOM 3Tame 11 OONBIIMHCTBA IPOMBINIICHHBIX TPEATIPUATHN OUH-
CTKd BCHTHJIAITHOHHBIX BI)I6pOCOB OT BPCAHBIX BCIICCTB ABJIACTCA OAHHUM U3 OCHOBHBIX
MEPONPHATHI MO 3AIMUTE BO3AYIIHOTO OacceiHa.

O0e3BpexuBaHUE BHIOPOCOB MPEAIONATacT INO0 yIAICHHE BPEIHBIX IPHMECEH
W3 WHCPTHOTO TAa3a-HOCHTCIIA, THOO MPCBPALICHUC WX B O¢3BpeaHbic BemecTsa. O0a
MPUHOUIIA MOTYT OBITh PEANHM30BAHBI UEpPE3 PAIUYHBIC (PU3MUCCKHE W XMUMHUYUCCKHC
TIPOLIECCHI, Ul OCYIIECTBICHHS KOTOPBIX TPEOYIOTCS ONpPECICHHBIC YCIOBHA. Pacue-
THI TIPOILIECCOB W AIMAPATOB TA3004HCTKY IIPH HX MPOCKTHPOBAHUH JOLKHBI OBITH HA-
MPABJICHBI HA CO3JAHHE YCIOBHH, 00CCICUMBAOIIMX MAKCHMAJIBHO TMOTHOS 00€3Bpe-
JKHBAHUC BEIOPOCOB.

B Hacrosmiee BpeMsS HCHONB3YIOTCA PA3IAYHBIC MCTOIBI YIABIHBAHHA H 00€3-
BPSKABAHUA TAPO- H Ta3000Pa3HBIX BEINECTB M3 BO3AyXA. Ha MpakTHKE MPUMCHSIOT
CICAYIOMME CIIOCOOBI OYHUCTKH Ta3a; aOCOPOUMOHHBIN, aACOPOIHOHHBIH, KATATHTHIC-
CKHH, TEPMHYCCKHN U AP.

MeToanku pacyeTa anmaparoB [ (PU3HKO-XUMHYCCKOH OYHUCTKH Ta30B 0a3Hpy-
FOTCA HA 3aKOHOMEPHOCTSAX MAcco- H TEIUIO0OMEHA. [IpH 3TOM HCIIONB3YHOTCA HIEMCH-
THI TCOPHH NO100US TH(P(PY3HOHHBIX TPOLIECCOB.

Lens HacTosmero y4eOHOTO MOCOOHS — CHCTEMATH3HPOBATH CBEICHHUS TI0 MACCO-
OOMCHHBIM, (PU3UKOXMMHYCCKUM M TEPMHUYCCKHM IIPOIIECCAM, METOAMUCCKHE ITOIX0-
JBI K pacuery 000pyAoBaHms 1Mo abcopOuum M aacopOUnH, KaTATUTHUCCKOMY H Tep-
MHYICCKOMY OOC3BPCIKHBAHUIO BPCAHBIX MPHUMCCEH H3 MPOMBIILICHHBIX, BCHTHIIAIH-
OHHBIX W TPAHCIOPTHBIX BBHIOPOCOB. [IpHBOAATCS HEOOXOXUMBIC CBEACHUS 110 YCTPOH-
CTBY, paboTe M PacyeTy THIOBOTO OOOPYAOBAHHA, A TAKKS CIPABOYHBIC MATCPHAIBL
UznokeHHe MaTepHana COMPOBOXKIACTCS MPHMEPAMH PAcUeTa, KOTOPBIC OOICIYaroT
YCBOCHHE TCOPETHYCCKHX BOIPOCOB.



Jexkmus 7.
Kiaccupuranust nponeccoB U ANmaparoB 0MHCTKH ra30BLIX BLIGPOCOB.
A0copOmoHHAsT OMICTKA TA30B,

7.1. Knaccnpukamus nponeccoB M ANMAPATOB OMHCTKH I'a30BBIX BLIOPOCOB.

Ouncrka BHIOPOCOB B aTMOC(EpY CKIAABIBACTCS W3 ABYX IPHHIMIHAILHO Pa3-
JMYHBIX MPOLIECCOB!

- oducmKa om a9p030ﬂezl — HU3BJICUCHUC COACPKAINUXCS B BI)I6p0C3X B3BCHICHHBIX
TBEPABIX M KHIKHX IPUMECEH (IbLTH, AbIMA, KAaNleJICK TyMaHa WA OPbI3T);

- qbusuko—xujwuqecxaﬂ oyucmrKka — H3BICUCHHC HIIH 0663Bpe>KI/IBaHI/Ie TCX HIH
HHBIX Ta30- U MAPOo00Pa3yFOIIX MPUMCCCH.

Knaccuduramms cpencts 00e3BpeXMBAaHMSA Ta3000pa3HBIX 3arps3HUTENCH 3a-
KIIFOUACTCSI B PA3JCICHAN MO MPUMCHIEMBIM TPOIIECCaM. B OCHOBHOM I Ta3004HCT-
KH WCHONB3YIOTCS CPEACTBA XHMHYCCKOH TexXHOJOorwH. [losroMy Kiaccumpuraims
CpencTB 00E3BPE)KUBAHMS BHIOPOCOB IPAKTHYCCKH COBIANACT C KIACCH(HKALUCH
MPOLIECCOB M ANNAPATOB XUMHIICCKOH IPOMBIIIICHHOCTH, BHIPA0ATHIBAIOIINX BPCIHbIC
BBIOPOCHI KAK OTXOIbI OCHOBHOT'O IPOH3BOJCTBA.

W3BECTHO YETHIPES OCHOBHBIX METOAA OYMCTKH BO3IyXa OT Ta3000pa3HBIX MPHMe-
ceit:

- MeTOZ A0COPOIHH;

- METOJ XEMOCOPOIHH;

- MCTOZ, AICOPOIHH;

- METOJ, TEPMHYCCKON HEHTPATH3ALIHH.

YZ[aJ'IeHI/Ie H3 TCXHOJOTHICCKHX H JBIMOBBIX BI)I6p0COB COACPKAIMUXCA B HUX Ta-
3000pa3HBIX KOMIIOHCHTOB (CEPHHCTOTO aHTHAPH/IA, CEPOBOIOPOAA, XJI0Pa, XJIOPHUCTO-
TO BOJOPOJA W JpP.) MPOBOJUTCS XHMHUYCCKOH OYHCTKOHM Ta30B METOJaMH adcopOIuH,
ancopOIHy M XEMOCOPOITHH.

Memoo a6cop6z4uu 3AKTIHOYACTCA B MOTJIOINCHHH OTACIIBHBIX KOMIIOHCHTOB Id30-
BOW cMecH a0COpPOCHTOM (IIOTJIOTHTENEM), B KAa4EeCTBE KOTOPOTO BBICTYIACT KH-
KOCTh. AOCOPOCHT BHIOMPAFOT M3 YCIIOBHS PACTBOPHMOCTH B HEM Ta3a, MOAJICKAIICTO
VIAJCHHUIO W3 Ta30BOH, cMecH. Hampmvep, 171 OMMCTKH Ta30B OT aMMHAKA, XJIOPHUCTO-
10 U (PTOPUCTOTO BOAOPOAA B KAUCCTBE aOCOPOCHTA MPUMCHSIOT BOAY, IS VIABIHBA-
HHA BOAAHBIX MAPOB — CCPHYKO KHUCIIOTY, A/ YIABIHBAHHA APOMATHUCCKUX YIIIEBOJO-
pOmOB — Macna.

ITpu abcopOrmn MPONCXOIUT KOHBSKTHBHAS TU(PPY3HA Mapo- W Ta3000pa3HBIX
KOMIIOHCHTOB OYHINACMOTIO I'a3a B XHAKHC IOITTOTHTCIIH. Z[J'[}I BI)ICOKOG)(I)(I)GKTI/IBHOFO
H3BATHSA 3aTPA3HSIONIETO BEIIECTBA HEOOXOAMMO XOPOIIEe NMEPEMEIINBAHUE OUHILAC-
MOTO Ta3a ¢ abCOPOCHTOM. 3TO PCATH3YCTCS MPH OYUCTKS BCHTHJIALHOHHOTO BO3AYXA,
0TCACBhIBACMOI'0 U3 TPABUIIBHBIX U T'AJTbBAHUYICCKHUX BAHH, B KOJJOHHAX C HACAOAKAMH, B
(hOPCYHOUHBIX U 0apOOTAKHO-TICHHBIX AIMIApaTax.

Percuepanmio (BOCCTAHOBIICHHE) PACTBOPHTCI OCYIICCTBISIOT CHIDKCHHEM 00-
IIETo (WM MAapIHANIBFHOTO) AABICHUS PUMECH, TIOBBIICHAEM TEMIIEPATYPhI THOO TEM
H JPYTHM OJHOBPECMEHHO.

Memoo xeMocop6z4uu OCHOBAH HA IOTJIOIICHHH Ta30B W IMAPOB TBCPABIMH HJIH
SKUIKUMHY TIOTJIOTHTEISIMH, B PE3yIbTATE HET0 00pa3yIOTCs MAJONETyUHe B Maaopac-
TBOPHMBIC COCAMHCHHS. XEMOCOPOIMIO PANMOHANBHO NMPUMEHATH MPH HU3KHUX KOH-
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LECHTPAIMAX 3aTrPSI3HUTEIICH, CONEPAMMXCA B OUMINACMBIX TA30BBIX CMECIX. XEMO-
COPOIMS 3aKTIOYACTCSA B MPOMBIBKE OUHINACMOTO Ta3a PacTBOPAMH, BCTYIAIOIINMHE B
XUMHICCKHC PCAKIHUHA C COACPKAIIUMHUCA B Ta3C OTACIbHBIMHA F33006p33HI>IMI/I KOM-
TMOHCHTAMH, YTO MO3BOJICT W3BJICYb HX WK 00¢3BpeauTh. HampuMep, 0UHCTKA Ta30B
OT OKCHZIOB a30Ta IMPOBOJUTCS C ITOMOIIBIO M3BECTKOBOTO pPacTeopa. s oumcTKH
ra30B OT CEPOBOIOPOAA NMPHUMEHSIOT MBIIIBIKOBO-IICIOYHOW pacTBOp. OUKMCTKY BbI-
COKOCEPHHUCTHIX Ta3000pa3HBIX MPOAYKTOB CTOPAHHS HEPTCTHUCCKOTO TOILUIHBA IIPO-
BOJAT IyTEM IPOIYCKH JbIMA YEPE3 MOPCKYIO Boay. CTENEHb OYHCTKY Ia3a JOCTUTACT
mpu 31oM 95%.

Memoo adcopbyuy OCHOBAH HA YIABIUBAHHH BPETHBIX TA30BBIX MPHMECCH IMO-
BEPXHOCTBEO TBEPABIX T AACOpOLMS MPHUMEHSIOTCS HMPH HE3HAUMTEIBHOM COZCP-
JKAHWHU MApO- W ra3000pa3HBIX 3aTPsB3HAIOINX KOMIIOHCHTOB B OUHMIAEMOM rase (Ima-
PHI pacTBOpHUTENEH, 3(hrpa, aneToHa, pa3IIMIHbIX YIIEBOJ0poxoB). Hanbonee nmpoko
H3BECTCH W PACIPOCTPAHCH B KAUYCCTBE AJCOPOCHTA AKTHBHUPOBAHHBIH yroib. Ero
NPUMCHAIOT AJIA OYUCTKH T'd30B OT OPTaHUYICCKUX MAPOB U HCKOTOPBIX APYIUX MPHUME-
ceil. IIpUMEHSIOT TakoKe AKTHBHPOBAHHBIN ITTMHO3EM, CHIMKATE/Ib, AKTHBUPOBAHHBIN
oKkcuA amfoMuHES B Ap. OUNCTKY Ta30B OCYIIECTBILIIOT Y€pe3 HEMOIABIDKHBIC CIIOH
ancopOCHTa M ABIKYIITHECS CIIOM.

Jlnst ipeBpamieHns 3arpsa3HuTENCH B OC3BPEAHBIC BEMIECTBA HEOOXOIMMO COYCTa-
HHUC XHMHYECKUX M (pm3muecKux mporeccoB. C 3TOi IENbIo Yalne BCero UCIOIb3YIOT-
CSl TIPOLIECCHI MEePMULECKO20 OKUCTEeHUs U mepmudeckoii decmpykyuy. T1pu cnocoo-
HOCTH TOPHOYHX Ta30B U MAPOB, BXOAAIMUX B COCTAB BCHTULIMUOHHBIX W TCXHOJIOTH-
YECKHX BBHIOPOCOB, CropaTs C 00Pa30BAHHEM MEHEE TOKCHUHBIX BEHICCTB HCIIOJIB3YCT-
Cll mepmudeckad Heﬂmpaﬂusauu}z. Ona NIPOBOAUTCA IO TPEM CXCMAM — KATAJIUTHYIC-
CKOC TOKUTAHHE, TEPMHIICCKOC OKHCIICHHE, TIPSIMOE CKUTAHHUC.

Kamanumuuecxoe oooicucanue (mepmoxamany3) UCTOMB3YCTCA I MPCBpaIIC-
HUA TOKCHYHBIX KOMIIOHCHTOB, COACPKAIMUXCA B OTXOIAIIUX Ia3aX B HCTOKCHIHBIC
HJIM MCHEE TOKCHYHBIC IyTEM HX KOHTAKTA ¢ KaTaIH3aTOpoM. JICHCTBHE KaTalIHM3aTo-
POB MPOSABILIETCS B MPOMEKYTOUHOM XHMHYCCKOM B3aMMOCHCTBHH KaTaIM3aTopa C
PearHpYIOIMMH BCIICCTBAMHE, B PE3YJIbTATE YET0 00pA3YIOTCS HMPOMEKYTOUHBIC CO-
CAHHCHH . B kauectse KaTaau3aTOPOB HCIOJB3YIOT MECTAJIJIBI HJIIH UX COCAUHCHUA P f,
Pd, Cu n gp. Katamu3aTopsl HMCIOT BH IIAPOB, KOJICH WiIH APYTYI0 dopmy. o ka-
TAJUTHICCKOTO JOXKHUTAHUS HEOOX0AMMA JOCTATOYHASI TEMIICPATypa W CKOPOCTD JIBH-
sKeHHA razoB. Hampmmep, okcua yriaepoga AOXKHracTca Mpu Temmeparype 316...343
°C, mpoman — 293...332 °C, toxyon — 200...250 °C, anermnen — 207...241 °C, anpzxe-
runel — 173...234°CuT.a..

Karamurrueckne HeHTpaIM3aTOphl MPEMEHSIOTCS A obe3speskusanmst CO, me-
TYUHMX YTJIEBOJAOPOJIOB, PACTBOPHTENCH, OTPAOOTABIIMX ABTOMOOMIBHBIX Ta30B. JTH
CHOCOOBI MMPUMEHUMBI IS 3aTPSA3HUTEINICH BCEX arPETaTHBIX COCTOSHUMN, HO OTPaHHC-
HBI COCTABOM 00Pa0aTHIBACMOTO BCIIECTBA. TCPMHUCCKOM 00paboTKe ¢ eI 00¢3-
BPCIKUBAHUA MOTYT OBITh TMOABCPTHYTHI JTUINb BEIICCTBA, MOJICKYJIbI KOTOPBIX COCTOAT
W3 aTOMOB VIJIEPOAA, BOJOPOAA M KHCIOPOJa. B mpo-THBHOM ciydae yCTAHOBKH TEp-
MOOOE3BPEKHBAHMSA TEPEXOAAT B Pa3psAA MCTOUHH-KOB 3arpsA3HCHUS aTMOC(EpPHI, H
HEPEAKO — KpallHe OMACHBIX.

TepMuquKoe oxucieHue ACHOJb3YCTCA B CIIydaC, KOraa CKUTraCMbIC Ta3bl UMCHOT
BBICOKYEO TEMIICPATYPy, HO HE COAEP>KAT JOCTATOYHO KHCIOPOAA HIH KOTJA KOHICH-
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TPALHS TOPIOYMX BEUICCTB HE3HAYMUTEIHHA M HEAOCTATOUHA UL TOAICPKAHMS TIIaMe-
HU. B mepBoM ciryuae mporecc TEpMHIECKOTO OKHCICHHS TPOBOAAT B KaMepe € Mmoja-
el cBexkero Bosayxa (aoskmranme CO, C,,H,), a BO BTOPOM — IpH MOJAYC TOTIOTHH-
TEJLHOTO HPHUPOIHOTO Taza. [Ipw 3TOM HMPOUCXOAWT JOOKHCICHHE COCIUHCHHH IIPH
BBICOKOI TEMIIEPATyPe M JOCTATOYHOM KOJIHMYECTBE KHCIOPOAA (HAIPHMEp, TOOKHC-
JICHUE OKCH/IA YIIICPOAA B THOKCHI YIICPOAa, OKCHAA CEPbl B THOKCHI CEPBI U T. 11.).

IIpamoe coicueanue UCTIONB3YETCA B TEX CAYYAsIX, KOTJAa OYHINACMBIE ra3bl 001a-
JAIOT YHCPTUCH TOPCHHA, (PAKCITBFHOTO CKMTAHHWA TOPIOYHX OTXOA0B. Tak HeHTpau-
syrorcst HCN B akenax HeTeXMMHIECKUX 3aBOJIOB.

CoOTBETCTBYIOIIME AIMIAPATHI A1 00C3BPE)KUBAHMS TA30BBIX BHIOPOCOB HA3BIBA-
FoTCA adcopOepaMu, ancopOepaMu, YCTAHOBKAMHE (TICYAMM) TCPMOICCTPYKIHH (ITHPO-
IM3a, KPEKUHTa, PU(OPMHHTA), TCPMOOKHCICHUS (JTOKUTAHIL), TCPMOKATAIHTHYC-
CKHUMHM YCTAHOBKAMH (IICUAMH, PEAKTOPAMHU), XHMHIUCCKUMHE peakTopaMu. B mpenemax
TPYIII ammaparthl Pa3IMaroT M0 KOHCTPYKIMSIM, THIIOPA3MEPaM W YACTHBIM OTIIMYH-
TCJILHBIM TTPH3HAKAM.

MeTtoasl OYNCTKH BBIOMPAIOT B 3aBHCHMOCTH OT (DPH3HUKO-XUMHYCCKHX CBOMCTB
3arps3HSIOMICTO BEMIECTBA, €TI0 arPEraTHOTO COCTOSIHUS, KOHIICHTPAIMH B OUHINACMOH
cpede | ap..

7.2. AGCOPOIIOHHAST OIICTKA Ta30B

HeKOTOpBIe JKHUOKOCTH U TBEPABIC BCUICCTBA NMPH KOHTAKTC ¢ MHOTOKOMITOHCHT-
HOHU Ta30BOi CPeaOH CIOCOOHBI H30MPATCIBHO H3BJICKATH U3 HEC OTACITBHBIC HHTPCIH-
CHTHI H MOTJIOIATH (COPOHPOBATH) HX.

Abcopbyusa — MOTTOMCHHUE TA30B WA MAPOB M3 TA30BBIX HIH MAPOTA30BBIX CME-
CCH KUIKHMH TOTIOTHTCIIMHE, HA3BIBACMBIME a0COpOcHTaMH. BO3MOKHOCTE OCyTIIe-
CTBICHHS mpouecca abCopOIHMH OCHOBBIBACTCH HA PACTBOPHMOCTH Ta30B B JKHIKO-
crax. Ilponecc abcopbuuu sSBISETCS M30MPATEILHBIM H OOPATHMBIM, YTO JACT BO3-
MOYKHOCTh IIPHMEHATD €T0 HE TOJIBKO C LIEBIO MOIYUCHHA PACTBOPOB Ia30B B JKHIKO-
CTAX, HO TAKKC H UL PA3ACTICHUA Ta30BBIX WIIH IMMAPOBBIX cMeceH.

B mocnemaeM caydae mocie H30HpaTeIbHOH a0COPOIHH OTHOTO HIH HS-CKOJIBKHIX
KOMIIOHCHTOB H3 Ta30BOH WIH MApPOBOH CMECH HPOBOAAT Oecopbyuro -BBIICICHUC
3THX KOMITOHCHTOB M3 JKHIKOCTH — H TAKAM 00Pa3oM OCYMICCTBILIIOT PA3ICICHHUE.
Percuepupopanrsiit aOCOPOCHT BHOBb BO3BPAINACTCA HAa a0COPOIHIO (KPYTOBOH TpO-
11ecc).

[Nornomerue ra3a MOKeT MPOUCXOTUTH THOO 3a CUCT €ro PacTBOPEHUS B abcop-
OcHTEe, MO0 B PE3YJIBTATE €r0 XMMHHYECKOTO B3amMoncicTBus ¢ abcop-OcHrom. B
MEPBOM CIYHYae MPOLECC HA3BIBAKOT Pusuueckoli abcopbyueli, a BO BTOPOM CIydae —
xemocopbyueti. BOBMOXHO TakKe COUCTAHHE 00OMX MEXAHH3MOB Tporecca. Adcop-
OHpyeMbIe KOMIOHCHTBI TA30BOI CMECH HABBIBAIOT abcopbmugom, a He abcopoupye-
MBIC — UHEePIOM.

AOcopOeHTaMH CIIyKaT MHAWBUIYAJIbHBIC )KHAKOCTH WIH PACTBOPHI aK-THBHOTO
KOMIIOHEHTA B >KHIKOM pacTBoputene. Bo Bcex Ciydasx Kk abCOpOCHTaM MpeabsBIA-
FOT pad TpeOOBaHMI, CPSAH KOTOPBIX HAMOOJICE CYMICCTBCHHBIMH SBIIFOTCA. BBICOKAS
abCoOpOUMOHHAA CIOCOOHOCTD, CCICKTHBHOCTD, HH3KOC JABJICHHUC MApa, XUMHUCCKASL
HHCPTHOCTH IO OTHOLICHHIO K PACTIPDOCTPAHCHHBIM KOHCTPYKIHHOHHBIM MAaTCpHaiaM
(pu pu3mueckoil abcopOuum — Takke K KOMIIOHEHTAM Ta30BOH CMeCH), HE TOKCHY-
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HOCTBH, OTHC- H B3pI>IBO6630HaCHOCTI>, JOCTYITHOCTH U HC BBICOKAA CTOUMOCTbD.

[Tpu mpoeeacHnu abcopOINK B Ka4ecTBS aOCOPOCHTOB MPHUMCHAIOT BOAY, Opra-
HHYCCKHC PACTBOPHTEIH, HE BCTYNMAOIINE B PEAKIHIO C H3BJICKACMBIM Ta30M, H BOI-
HBIC PACTBOPHI 3THX BemecTs. [Ipu xemocopOimy B KadecTBe aOCOPOCHTA HCIIOIB3YIOT
BOJHBIC PACTBOPBI COJICH, OPraHHYCCKHC BEICCTBA M BOIHBIC CYCIICH3HH PA3IHIHBIX
BCILCCTB.

Ecmu pacrBopumocts razos npu 0°C m maprmansaoMm AapiaeHun 101,3 xIla co-
CTABJIACT COTHH TpaMM Ha 1kr aOCOpOCHTa, TO TAKWC MAPHI HA3BIBAIOT XOPOIIO Pac-
TBOPHMBIMH. JI711 yAaNeHNI W3 TEXHHICCKUX BBIOPOCOB TaKuX ra3os, kak NHs, HCl u
HF, nenecoobpasHo MPUMEHATH B KAYCCTBE a0COPOCHTA BOY.

HeuenecooOpa3Ho HCHOMB30BATh BOAY M OYHCTKH BBHIOPOCOB C HEPACTBOPHUMBIL-
MH B HCH OPTAHHYCCKHMH MPHMECAMH. [10100HBIC 3aTPA3HATEIIN KaK NPABHIO XOPO-
0 MOTJIOIIAKOTCA OPraHUYICCKHMHU JKHUAKOCTAMH, CPEAH KOTOPBIX MOTYT HCIIOJIB30-
BATBCA KAK a6COp6eHTI>I BBICOKOKHILIIHAC BCINCCTBA, TAKHC KAK 3TAHOJIAMHHBI H TiA-
JKETIBIC PEACIbHBIE YITIEBOAOPOAbI (MUHEPAJIBLHBIC MACA).

AOCOpOCHTBI, PUMEHSIEMBIE IS OUMCTKH OTXOSIINX TA308B, IIPUBEACHHI B TaOII.
7.1.

Jo 00paboTku OpraHHYICCKHM a0COPOCHTOM M3 OTOPOCHBIX TA30B HCOOXOIHUMO
VAanuTh AuCTepcHble mpuMecH. MHave abcopOeHT OBICTPO 3arpsA3HICTCS W CTAHOBHT-
C OTXO0A0M, NMPAKTHICCKHA HC MOAMAOIIAMC OIHCTKE.

«Opraamieckue a0COPOCHTHI JODKHBI HMCTh HH3KOC JABJICHHC HACBHIMICHHBIX MAa-
POB IIpH TEMIIEpaType Mpouecca. PacTBOPHTENIH C HETOCTATOUYHO HU3KOH YIPYTOCTBEO
mapoB OyAyT MHTCHCHBHO HCHAPATHCA WM 3arPA3HATH oOpadarbiBacMmble Tazel. Kpome
TOTO, HU3KOKUILIIHH a0COPOCHT CIIOKHO PETCHCPHUPOBATH, TAK KAK H3BICYb (ICCOp-
OH-pOBATH H3 HETO) VIOBJICHHOS BEIICCTBO HATPEBAHUEM HCBO3ZMOKHO.

Ha wHTEHCHBHOCTPH Tepexofa 3arpsA3HHUTEIs U3 ra30Boi (a3l B SKHAKYIO OOIb-
[I0¢ BIHSHHC OKA3BIBAOT TEMIICPATYpPa M JABICHHC MPOLECCa, a TaKkKe Cmocod op-
TAHH3AIHH KOHTAKTa (a3

C POCTOM JABJICHUS W CHIDKCHHEM TEMIICPATYPhl CKOPOCTh a0COPOLUH YBETHIH-
BacTca. AOCOPOCHTHI, paboTArOIMUE MPH OTPHUATSIBHEIX (TI0 Llexpcuio) Temmepary-
pax, MPHHITO HA3BIBATH XJIAOOHOCUMENIMU, A TIPOoLecC a0COPOIMH, IPOTE-KAOIIHH B
TAKUX YCJIOBHAX — KOHMAKMHOT KOHO@HCLZL}M@IZ.

AOCOpOIMOHHYIO OYHCTKY BBIOPOCOB B aTMOc(epy MPHMEHSOT Kak Il H3BIC-
YCHHA LCHHOT'O KOMIIOHCHTA H3 ra3d, TAK H A1 CaHI/ITapHOfI OYHCTKH rasa. C‘{I/ITaIOT,
YTO IEICCO00PA3HO MPUMCHATH A0COPOIHIO, CCITH KOHICHTPALH JAHHOTO KOMITOHCH-
Ta B TA30BOM MOTOKE COCTaBJIIET CBBIIE 1 %.

Coucras adcopOnuio ¢ ACCOPOIMEH, MOYKHO MHOTOKPATHO HCIIOJIB30BATh MOUTH
0¢3 moTeph KUAKUH MOTTIOTHTEIb (A0COPOCHT) B 3aMKHYTOM KOHTYPE ammaparos. ad-
copOep-aecopdep-adcopodep (KPyroBoii MPOUECC), BRIACIIIA MOTIOMICHHBIH KOMITOHCHT
B YHCTOM BHJIC.

Paznmaaror usmucckyro adcopOumuio w xemocopOumro. [lpu (usmieckoit abd-
COpOLMH PAaCTBOPSHHE ra3a B JKUOKOCTH HE COMPOBOKIACTCA XHMHUYCCKOH PEeaKIHei
WJIH, TI0 KpalHeH Mepe, BAMSHHEM 3TOH PEaKUMH HA CKOPOCTh MPOLECCa MOKHO Ipe-
HeOpeus. Bemeacrteue 31oro (hm3mdeckad adCOpOIUI HE COMPOBOKIACTCA TCIIOBBIM
a¢dexrom. ECii B 3TOM CITyyac HAYAIBHBIC TOTOKH Ta3a H KHUIKOCTH HC3HAYHTCIEHO
PA3IMYAOTCA O TEMIIEPATYPE, TO TAKYKO aOCOPOLUIO MOYKHO PACCMATPHBATh KaK H30-
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TCPMHYECKYEO.

Tabnuya 7.1. Abcopbenmul, npumensemvle Ol OUUCHKU OMXOOAUUX 20308

TTormomaemele
KOMITOHCHTBI

ABCopOCHTEI

Oxcumpl a3ota N,O;, Boma, Bommbeie pactBopsl u cycmerH3mn: NaOH, NO,, N,Os;
N32C03, NaHCO3, KOH, K2C03, KHCOS, Ca(OH)z,
CaCO3, Mg(OH)Q, MgCO3, Ba(OH)z, BaCO3,

NH HCO;

Oxcun asota | Pacteoper FeCl,, FeSO,, Na,S,0;, NaHCO;, Na,SO;,

NO NaHSO;

Juoxcun  cepel | Boma, Boanbie pactBopsr: NaySO; (18-25%-mbie), NH,OH (5-15%-

SO, weie), Ca(OH),, Na,CO; (15— 20%- mpie), NaOH (15-25%-HbIC),
KOH, (NH4),SO; (20-25%-u610), ZnSO3, K,COs; cycnensun CaO,
MgO, CaCOs3, ZnO, 3018I;, KCHIIHAWH—BOAA B COOT-HOMCHHH | : 1,
amverunaauaaa CgHs(CHs),NH,

Ceposoaopon Boansni pacteop Na,CO; + NazAsO, (Na, HasOs); Bogusrii pac-

H,S TBOp As,05 (8-10 r/m) + NH; (1,2-1,5 t/m) + (NH4);AsO3 (3,5-6
r/m); monosTaHonmamuH (10—15%-uei pacTeop); pacteopsr KiPO,
(40— 50%-mpre), NH,OH, K,CO;, Na,CO; CaCN,, nHa-TpueBas
COJIb AaHTPAXUHOHIUCY Tb()OKHUCIIOTHI

Oxcun yraepozaa | XKumkwit a30T; MeaHO-aMMHAYIHEBIC pacTBOpHI [ Cu(NH3)]»xCOCH

CcoO

Juoxcun yraepoaa Boaneie pacteopsl Na,COs;, K,CO;, NaOH, KOH, CO, Ca(OH),,
NH,40H, sranomamunast RNH,, R,NH,

Xmop Cl, Pacteopsr NaOH, KOH, Ca(OH),, Na,CO;, K,CO;, MgCO;, Ca-
CO;, Na,S,0;; Terpaxnopuameran CCly
XmopuCTHIH Boma, pacteopsr NaOH, KOH, Ca(OH),, Na,CO;,
Bomopox HCl K>CO;3
CoeauHcHHS Boma, pacteopst Na,COs, NaOH, Ca(OH),
¢dTopa
HF, SiF,4
Ha puc. 7.1. mpeacrasieHa MpHHOMIHATIBHAS CXEMa YCTAaHOBKH A abCopOImu

OIIPECTICHHOTO KOMIIOHEHTA M3 TA30BOM CPEbl W MOCICAYIOMETO €TI0 BBI-ICICHUS U3
abcopOenTa (mecopOrmm).
I"azoBas cmech, coaepsKamas H3BICKAECMbIH U3 HEC KOMIIOHCHT, ITOCTYIACT B a0-

copOep, TAC MPOUCXOIUT KOHTAKT C A0COPOSHTOM, KOTOPBIH MOTIOMACT TAHHBIH KOM-
TOHEHT. ['a3, OYMINICHHBIA OT KOMIIOHCHTA, YIAIACTCH (OYHIICHHBIA BO3AYyX MOXKET
OBITH BBHIOpPOMICH B aTMOC(Epy), a pacTBOP MOTIOTHTSIA, COACP AUt abcopOmpo-
BAHHBIH KOMIIOHCHT, IOCTYNACT B TCIDIOOOMCHHHK, TJC HarpeBactcsa. HarpeTsrit pac-

10



TBOP HACOCOM IOJACTCA B aecopOep, TAC M3 Hero BhLACIICTCH (accopOupyercs) mo-
TJIOIICHHBIM KOMIIOHCHT IyTEM HCIAPEHUSA B PE3yIbTATE HATPEBAHMA MOTJIOTHTEIA
mapoM. [lormorurens, OCBOOOKACHHBIH OT KOMIOHCHTA, NMOCTYNACT B TEILIOOOMEH-
HUK, TJC OTAACT Te-IUI0Ty a0COPOCHTY NMPH €ro MPOTHBOTOYHOM ABIDKCHHH B JECOP-
Ocp, a 3aTeM HAMPABIA-CTCA B XOJOAMIBHHK, MPOHIA KOTOPHIH, CHOBA IMOCTYIACT B
abcopbep. Kpyr 3amxuyncsa. [To TakoMy KTy padoTacT YCTAaHOBKA It a0COPOIHOH-
HO-ICCOPOLHOHHOTO YJIABIHBAHUS ONMPCEICICHHBIX MAPOB H Ta30B H3 Ta30BOH CMECH
(m3 Bo3ayxa)». [https://www.akvapromproekt.ru/upload/iblock/2¢c0/vetoshkin-a.g.-
protsessy-i-apparaty-gazoochistki-_2006_.pdf]

Puc. 7.1, Ipunyunuanenas
cxeMa YemaHogku ois abcopoyuon-
HO-0eCOpOYUOHHO20  YVIIAGNUGAHU
onpeoenieHHo20 KOMNOHEHMA U3 2a-
30600 cmecu: 1 — abecopbep; 2 — xo-
JAoounbHuK, 3 — decopbep; 4 — men-
JN00OMEHHUK

7.3. Texnosorust a6copOIMOHHOIT OYUNCTKA MPOMBINIJICHHBIX BHIOPOCOB

OmHON W3 OCHOBHBIX 00JIACTEH MPUMEHEHHS a0COPOINH SBIIETCS YIAJICHHE BO-
JOPACTBOPHUMBIX TA3000PA3HBIX 3arPA3HCHHHA W3 OTXOIIMHX Ta30B PA3JIHIHBIX IPO-
neccoB. [Ipmvepamu Takux 3arpssacauii aismorcss HCL, SO,, NO,, HF, SiF,, NH; u
H,S. U3-3a orpanmicHHOH pacTBOpuMOCTH SO, B BOAC OOBMHO MPHMCHAIOT IICIOY-
HYI0 a0COpOMPYIOIYIO KHAKOCTh, YTO IMO3BOJIICT HEHTpamm3oBats SO, B adcopOu-
PYIOIICH >KHIKOH IUICHKE, CHU3UTH JABICHHE MapoB SO, W YBEIMYHTH ABIKYILYIO
CHILY.

Ouncrtka razos or SO, BEACTCH MPEUMYINECTBEHHO XEMOCOPOIMOHHBIMH METO-
JAMH HA OCHOBE M3BECTH WM M3BeCTHIKA. [Ipm aGcopOuMHM M3BECTKOBBIM MOJIOKOM
MPOLIECC MPOTEKACT CACAYIOINM 00Pa3oM:

SOQ + HQO — HQSO3, Ca(OH)2 + SOQ — CaSO3 + HQO, 2CaS0O3 + 02 —
2CaS0..

HpI/I HUCTIOJIb30BAHUH CyCHeHSI/Iﬁ HU3BCCTHAKA CYMMAPHBIC PCAKIUU UMCIOT BUI!

SO, + CaCO3 + 2H,0 — CaS0O3 + 2H,O + CO»;

CaSO; + ' 0, + 2H,0 — CaS0, - 2H,0.

Bricokag creneHs ynaBiauBaHusA SO, AOCTHTACTCA MPH HCIONB30BAHHH AMMHAY-
HOTO crocoba:

SOQ + NH4OH — NH4HSO3, (NH4)QSO3 + SO2 + H2O — 2NH4HSO3 HpI/I Ha-
rpeBaHuy OuCyIb(aT AaMMOHIS Pa3IaracTcs:

2NH4HSO3 — (NH4)QSO3 + SO3 + HQO

Henocrarox meroma — 6oapmoi pacxon NH;, CIOKHOCTE CXEM YIaBIHBAHUSA H
pereHepanuu noIy4ICHHBIX PACTBOPOB.

OmHaKko MOCKOABKY MPOAYKTHI cropanus coxepskat CO,, B ciydac CHIBHO IIC-
JOYHBIX pacTBOpoB (pH > 9) OyayT abcopOuposaThca 6ompimme kommaecTsa CO,, UTo
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NPUBCACT K MOBBIICHHOMY PACXOAay IICIOYH H TBCPABIX PCATCHTOB LA YAAJICHUA
orxonos. OObriHO BemmuuHy pH abcopOupyrOmEeH XUAKOCTH HA BBIXOAC Ta30BOTO
MOTOKA MOAACPKUBAFOT pasHOH 8,0...8,5. Jlna mogacpkaHmsa B OTPAOOTAHHOH JKHAKO-
ctu pH > 7 COOTBETCTBYIOMMM 00Pa30M PETYIHPYIOT OTHOIICHHE CKOPOCTCH SKHIKO-
TO H Ta30BOTO MOTOKOB. UT00BI ABIKYMIAs cuiaa ObLIa MAKCHMAJNBHOH, YKHIKOCTh H
ra3 HAMPaBIIOT MPOTHBOTOKOM.

Hacamodursie u TapenmpuaThic KOJIOHHBI, oOccricumBaromme Hanbomree 3QPexTus-
HBIH KOHTAKT Ta3a C KHIKOCTHIO, ABJLFOTCA ONTHMATBHBIMHE aMapaTaMu 111 abcopo-
A B OTCYTCTBHUE TBCPABIX YaCTHIT (KaK NPUCYTCTBYIOIUX B TA30BOM IOTOKC, TaK H
00pa3yIOMMXCS B PE3YIBTATC PCAKIHH OCAXKIACHMA). M3BECTh (a TaKKe M3BCCTHSAK) —
JOCTYITHBIC U HCAOPOTHUC IICTIOYHBIC arCHTHI — YaCTO MPUMCHAIOTCA A1 JOCTIHKCHUA
TpeOyemoro pH abcopbupyromei >KkuakocTn. B TO e BpeMS MHOTHC COTH KAJTBITHA,
TaKWe Kak Cyab(aTel, cyabPursl # GTOPHABL, HMCIOT OTPAHHYCHHYIO PACTBOPHMOCTD.
[Mpn UCMONB30BaHUE MX PACTBOPOB BO3MOXKHA 3a0HBKA TPyOOMpPOBOIOB, (DOPCYHOK,
HACAJIKH H T. IL., YTO MPEACTABILIET CEPhE3HYI0 MPOOJIEMY B CHCTEMaX 00CCCCPUBAHUA
TOHOYHBIX Ta30B. {11 abcopOunn HF 4acTo HCMOMB3YIOT OTKPBITHIC PACTIBLTHBAOLIHE
KaMEpPhI, OAHAKO IpH O6eCC6pI/IBaHI/II/I B 3THX anmapaTax TAKKE BO3MOKHBI YKA3aHHBIC
TPYZHOCTH. YCHEITHO OBLI MPOBEICH MPOLECC OYHUCTKH B CKpyOOepax Bewrypu u B
Typ6yJ'IeHTHI>IX KOHTAKTHBIX ammaparax.

JlpyTuM BO3MOKHBIM pPEIICHHEM IPOOIEMbI 3a0MBKH OOOPYAOBAHMS SBILIETCS
HCTOJIB30BaHUC B a0COopOepax XOpomo PaCTBOPHUMBIX MICTIOYHBIX ATCHTOB, HAMMPHMED
NaOH. Xunkocts mocne craauu adcopOnuu 00padaThIBACTCA H3BCCTHIO B CIICITHAITB-
HOM PEaKToOpe, H CMECh MOJACTCA B OTCTOMHHK, B PE3YJIbTATE TAKOH 00PabOTKH pere-
Hepupyerca NaOH, xoropsrit Bozpamaercs B abcopdep. B cucreme mporekaror crie-
IOYVEOIIHE XHMHYCCKUS PEAKIIHH.

B abcopbepe:

SOQ +2NaOH — N32503 + HQO N32503 + Ca(OH)2 — CaSO3 + 2NaOH.

HHorma pacTBop MpOAyBAOT BO3IYXOM AT OKHCICHHSA CYIb(HTa B CyIb(art.

Ecam oOpasyrommmiicsa mpu 00padoTKe MPOAYKT HAXOAUT IOJIC3HOC MPHMCHCHHC,
TO HCOOXOOMMOCTh B CTAOUH Per¢Hepanum oTmagact. Tak, mpouecc adbcopOumu SO,
THAPOKCHIOM HJIH KApOOHATOM HATPHA MOKET OKA3aThCH IKOHOMHYCCKH BBHITOIHBIM B
TEX CIy4asx, Korga oOpasyromuecs Oucynabpur wimm Cynb(pUT HATPHUS HAXOAAT TPH-
MCHCHHC HA PACIIONIOKCHHBIX HCMTOJAICKY OyMaroAcIaTeIbHbIX (Pabprkax.

Ja abcopbumm SO, HCONB3YIOT MICTOYHOH PacTBOP COTH aMMOHHA. [Ipu 3TOM
Mo Mepe HEOOXOTMMOCTH MOTYT OBITH IHOXy4CHBI OuCyIbdur, cymbpur, Oucymsdar
WM Cynb(par aMMOHHS. [ a3bl, MOCTyMAOIIKE HA MPOMBIBKY, HA IIEPBOA CTAIHU KOH-
TAKTHPYIOT C PACTBOPOM, HMCIOLIAM SBHO HICJOYHYIO PCAKUHIO, B PE3YIbTATE YCTO
Jocruractca moiaHoe yaancuue SO,. Ha BTopo# cTagum, Ta3 MPOXOIHT Uepe3 CKPyo-
Ocp ¢ HEHTpPaIBbHBIM HIIH CIA0OKHCIBIM PACTBOPOM, YTOOBI MPEAOTBPATHTh YHOC NHj
B atMoc(epy.

B nmpyroti abcopOrmonHON cHcTeMe, pa3pabotaHHOH Mg yaamcuusa SO, H mpo-
HICAIEH OIBITHYI0 MPOBEPKY, HCMONB3YIOT MgO u mpoMbIBKY (QocdaTHbIME, KapOo-
HATHBIMH WJIH JTJHMOHHOKHUCIIBIMHA PACTBOPAMH.

ITpu abcopOrmonHOH 00pabOTKE, KOTA HA HAYANBHBIX CTANWSIX KOHTAKTA HC-
TOJIB3YCTCA BOAA, COACPKAMAA ICTYYHH HCHTPATH3YIOIMHH ar¢HT, HCOOXOIUMO YH-
TBIBATB, YTO OH MOJKET B3aHMMOJCHCTBOBATH C TA3000PA3HBIMH 3aTPsA3HCHASAMH B Ta30-
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BoOH (paze ¢ 0OpazoBaHHEM TBEPABIX MPOAYKTOB Peakimu. B kauecTBe mpuMepa MOYKHO
yroMsHyTh abcopoumro NH; Bogoi, mogkuciaerHoit HC1 nmm HNOs, wnm abcopOrro
HCI Bogoti, coaeprkameit NH;. [MazodasHeic peakimn MPOTCKAIOT B HAYAJIC KOHTAKTH-
POBaHUA, OHH NMPUBOIAT K 06p330BaHI/IIO AbIMa C YaCTHIAMH Cy6MI/IKp0HHI>IX pa3Mme-
POB, KOTOPBIC IIOX0 CMAYHBAOTCSI  MOTYT IIPOXOJUTD Yepe3 abcopOep, MPaKTHIECKH
HE YJIaBIHMBAsACh. [ MPEeAOTBPAINCHHA 3TOTO SBICHUSA HCOOXOIMMO COOTBETCTBYEO-
oM 00pa3oM PETYIMPOBATh KOHIECHTPALUMH (JABICHHE IIapa) HEHTPAIH3YIOLICTO
Aar€HTa B TOYKAX, TAC NMPOHUCXOOAUT HGpBH‘IHBIfI KOHTAKT. MOKHO PEKOMCHAOBATH HC-
TOJIb30BAHUE YUCTOW BOJABI WJIM OYECHb MAJbIX KOHLCHTPALUH HEUTPAIH3YFOLIETO
arcHTa C MOCICAYIOIIAM Cro T00aBJICHHCM K aOCOPOHPYIOMICH >KHIKOCTH IO MEpe
CHI)KCHHS TAPLIHATBGHOTO JABICHHA 3arPA3HAIOIICTO BEIICCTBA B TA30BOM IIOTOKE.
[ToxobHBIE POOIEMBI CTAHOBSITCS eIie OO0Iee CEPhE3HBIMH B TEX CIydasx, KOTAa Ha
OYHUCTKY MOAAKOTCA TOPAIUC rasbl, UTO MOKET MPUBCCTH B HAYAJILHBIH MOMCHT K HC-
MAPECHUI0 HEHTPATH3YIOMIETO arcHTa. B 3TOM Ciyyae MOCTYMAIOIIMHA ra3 sKEIaTEIbHO
MPEIBAPUTEILHO OXTATUTh.

Xors m3meHenne pH BoxHOH (a3l sBrseTcss HAMOOIEE PACIPOCTPAHCHHBIM Me-
TOZOM TIpH a0COpOIMH ra3000pa3HBIX 3arPSI3HCHUM, BO3MOKHO TAKKE MCIIOJIb30BAHHUC
JPYTHX BCIIOMOTATEBHBIX XHMHUYCCKHX PEATCHTOB, MPHUPOJA KOTOPBIX ONMPEACIICTCS
KOHKPCTHBIMHU XUMHYCCKHMHA CBOHCTBAMH CHCTCMABI. Z[J'I}I YAAJICHUA CIICA0B OpraHuvIC-
CKHX COGI[I/IHGHI/II\/II, B TOM YHCJIC B TAKHUX KOJHICCTBAX, KOTOPBIC ONPCACTIAIOTCA TOJIb-
KO IO 3amaxy, K BOZHOMY PACTBOPY J00ABISAIOT OKHCIWTCTH. | HITHYHBIC MPOMBIBHBIC
pactBopbl MoryT comepxare KmnO,, NaClO,, HNO; u H,O,. B Tex cimyuasx, koraa
HCOOXOIUMO HCTOJIB30BAHAC BOCCTAHOBHTCICH, MOYKHO PCKOMCHIOBATh Na,SQOs;. B
HEKOTOPBIX CIY4asX O4YCHb 3(PPECKTHBHBI KOHIICHTPUPOBAHHBIC PACTBOPHI HEOPTAaHH-
YECKHX COCIHHCHUH, MPUMEPOM MOYKET CIY)KHTh YIAJICHHE OJIC()HHOB C HCIIOIB30BA-
uueM H,SO,.

ITpu abcopbumu NO, cepre3Hblc MPOOIEMBI CBSI3AHBI C TEM, YTO M3 KAXKIBIX 3
MOJICH JTHOKCH/IA, MOTJIOIICHHBIX BOJOH, 00pa3yeTcs, Hapsay C a30THOH KHCIOTOH, 1
moxb NO. Tlocreaanit HCOOXOIMMO BHOBB OKHCIIATH A0 NO, (pe-aKums MPOTEKACT ¢
MaJIol CKOPOCTBIO) M CHOBA MOAABATh HA a0copOnmro. [1pn YMCHBINICHHH KOHIICHTPA-
U OKCHZA 230Ta 00MIAs CKOPOCTh Mporecca CHKaeTcst. [Ipu mpakTHIecKOM Ocy1Ie-
CTBJICHHH a6cop6upm B HACAAOYHBIX H B TAPCIB4YATHIX KOJOHHAX IOJTHOC YAAJICHUC
HHUKOTJa HE JOCTHIAeTCsS M BHIOPACKIBAEMBIE B aTMOC(Epy Ta3bl 4aCTO MMEIOT KOPHY-
HEBYIO OKpacKy. IT0JHOM OYHMCTKH MOYKHO AOCTUYb MYTEM JOMOJHUTEIBHOIO MPOMBI-
BaHMS IICTIOYBI0, OAHAKO YAAICHHE OOPA3YIOIIMXCA MPH 3TOM HMPOAYKTOB CBA3AHO C
OUCHb OOMBIIMMH TPYIXHOCTAMH. CepHas KHACIOoTa Xopommo normomaet NO,, 0THAKO H
B 3TOM CIy4a¢ BOSHHKACT MPOOJIeMa YTHIH3ALMH WIH YAAJICHHA OTPaOOTAHHBIX pac-
TBOpOB. Taxske mpoBo T abcopOuro NO, OTOTHAHHOHW a30THOM KHCIOTOH C MCIIOJNb-
30BAHHEM KATATHTHYCCKON HACAAKH, HA KOTOPOH MPOUCXOJUT OKHCICHHE OOpa3yro-
merocs NO.

[Tapbl OpraHuH¥ECcKNX COCAWHECHHWI, HE PAaCTBOPHMBIX B BOJAE, OOBIMHO abcopOm-
PYHOT OPTAHUYICCKHUMHU MAJIOJCTYUUMH KUOAKOCTAMH. Ha TPAKTHKC UCIOJIB3YKT IPO-
meccsl yaaneHmsi H,S W KHCIBIX NMPOAYKTOB UL OUYMCTKH YTIICBOJAOPOIAHBIX Ta30B,
OCHOBAHHBIC HA A0COPOLIHH OPrAaHMICCKUMHA AMHHAMH.

Ha puc. 7.2. mokaszana cxema abcopoumm CO, pacTBOPOM MOHO3TAHOJAMHHA C
PCLMPKYAMMCH KUIKOCTH M JCCOPOUHCH, MPUMCHACMAS B MPOH3BOACTBC JKHIKOMH
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Puc. 7.2. Cxema abcopbyuonnoil YCmanosKy Ol U3eNede s YeNneKUcaio20 2asa u3
ObLMOBbIX 24308 BOOHLIM PACMBOPOM MOHOIMAHONAMUHA

OxnaxkneHssre 10 reMrepaTtypsl 30...40°C 1 OTMBITBIC OT MEXaHHICCKUX IIPUME-
CeH M CEPHUCTBIX COSIUHECHUH IBIMOBBIC Ta3sbl, comepxamue CO,, IOmaroTCsa CHU3Y B
abcopbOep 1, 3amomHCHHBIA HEpEryIApHOH Hacaakod 4 w3 kxomeu Pammra. Hacamka
opomactca 10...30 % — M pacTBOPOM MOHORTAHOIAMHHA, MO-TABACMBIM HCpPE3 pac-
npeaenuTens 3. CTEKArOMIi IO HACAIKE PACTBOP KOHTAKTHUPYET C IOTHUMAFOIMHUCS
BBEPX JBIMOBBIMH Ta3aMH, HACBIIIACTCS YITICKHCIOTOH W COOMPAETCs B HIKHEH YacTH
abcopbepa.

Bcrneacreue BhIENCHHS TEIUIOTH A0COPOLMH TEMIIEPaTypa pacTBopa M OTXOMA-
IIMX Ta30B MOBHIMACTCS. [Ipoxoas yepe3 yCTaHOBICHHBIN B BEPXHEH yacTu abcopdepa
TPyOUATHIH BOASHOW XOJOMMIBHHK 2, Ta3bl OXJIAKIAIOTCS 10 TEMIICPATYPhI, KOTOPYIO
OHH MMEIH HAa BXOZC.

Haceimennsiit pacteop u3 abcopdepa HaCOCOM 5 uepe3 PeKyIepPaTUBHbBIA TEIUIO-
00MeHHHK 8 HampasisieTcs B accopdep 12. B TemmooOMeHHHKE PacTBOP HAarpeBacTCs
3a CYET OXJAKACHHS MCTOMICHHOTO PacTBOPa, OTBOAMMOTO M3 Aecopdepa. JlecopOep
12 cocrouTt W3 ABYX YaCTCH: HIDKHS MPEICTABIIET COOOH KHUIATHIBHHUK 9, BBHINOT-
HEHHBIH B BHJC BEPTHKAIBHOTO KOKYXOTPYOHOTO TEIMI000OMEHHMKA, BEpXHsA 13 3a-
TOJTHCHA HACAIKOH M paboTact kak pekruurarop. HacknmeHHBIH pacTBOP pacmpeac-
JCTCS TIO HACATKS PCKTH(PHKATOPA U CTCKACT MO HCH, KOHTAKTHPY S C MO JHAMAFOIICH-
Cs BBEPX IAaporazoBoil cMmecsro. M3 pekruduraTopa mo Hapy KHOMY TPyOOIpOBOAY
pacTBOp MEPETEKACT B HIDKHIOK 4YacTh TPYOHOTO NPOCTPAHCTBA KUILITHILHHKA 9.
31ech OH HATrPEBAETCs 32 CUET TEMJIOTHI KOHACHCAIIMH BOJIHOTO 1apa, MOJaBacMOro B
MEKTPYOHOE TPOCTPAHCTBO, W 3aKUIIACT. BhImeismomascs npu KWICHHH PacTBOpa
mapora3oBas cMechk uepe3 Tpydy 14 Hampasmiercsa B pekruukatop 13 aecopbepa, a
HCTOIICHHBIN PACTBOP MOHO3TAHOIAMHHA OTBOJUTCS HA OXIIAKACHHE B PEKYIICPATHB-
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HBIH TCIIOOOMCHHHK 8, a 3aTEM HACOCOM 7 4Yepe3 XOJOMMIGHHK O HAMPABJIACTCH HA
opomecHne Hacamku 4 abcopOepa. Taxmm oOpazoM aOCOPOIHOHHO-TCCOPOIHOHHBIH
LMK 3aAMBIKACTCA.

Bexoasmas w3 BepXHEH yacTu aecopOepa mapora3oBasi CMECh, COCTOSIIAS U3 VI-
JIEKUCIIOTO Ta3a, MapoB MOHOATAHOJIAMHUHA M BOAbL, MOCTYMAET B XOMOAWIbHUK 10, rae
mapsl MOHOATAHOIAMHHA W BOABI KOHACHCHpYHOTCA. KoHmeHcar ormemserca B cOop-
HUKE KOHACHCATa 11, a yraekucasiii ra3 HampaB/sIeTC HA OTMBIBKY OT CJIEI0B MOHO-
JTAHOIAMHHA, 4 3aTEM HA CYKIDKCHHUE.

I"azoobpa3zHbic 3arpa3HCHAS MOTYT OBITh YJAJNCHBI C MOMOIIBIO TBEPABIX a0COp-
OcHTOB, Tak, HampuMep, yaamiercss HoS mpu mpoxoskaeHH yepe3 CIIOH IpaHyIupo-
BaHHOTO OKkcuma skene3a Fe,Os;. B mpouecce 00paboTku OKCHI CYIbMUIUpPYETCA, H
Yyepes HEKOTOPOE BPEMsA €r0 PETCHEPHPYIOT, 00padaTthiBas Bo3ayxoM. OKCHI IHHKA
TaKoke OBLT HCIOJB30BAH UL YOANCHHS CEPbL [IpOBOTUIOCH TAKKE THIPHPOBAHHE
OPTaHMYECKUX CEPYCOACPIKAIMX COCTHHCHHI HA TBEPIBIX KATANM3aTOpPaX, COACPIKa-
omx CyIb(puapl KoOambTa, HUKEII W MOJIHOAEHA. B pesyibrare 4Hero AOCTHUTaIoCh
BBIJICIICHHE CEPBI M3 OPTaHMYECCKOH MOIEKYJIbl. OOBIMHO HCHONB3YEOTCS HEHMOIBIIK-
HBIC CIOM MATEpPHAJA, XOTS OMUCAHO H MPHMECHSHHE O/KIKCHHOTO CIIOS OKCHIA KeTe-
3a. D(PPCSKTHBHOCTh PCAKIHHA, KaK MPABHIO, HCBCIHKA, UTO CBA3AHO C HEAOCTATOYHO
OOIBIIHMHU IIOIAIMH MOBEPXHOCTH TBCPABIX MATCPHAJIOB. B HACTOAIICC BpPEMA
CICHHAAIUCTHI TCXHOJIOTH PACCMATPUBAKOT 1'[0£[O6HI>IG MCTOABI KAK YCTAPCBIINC U Ma-
o3 dexrusapie. OAHAKO MPHU UHTCHCHBHOHM Pa3paboTKe IMPOIECCOB Ta3u(pUKALNN U
OIDKEHHS YT 3TH METOJBI CHOBA MOTYT MPHOOPESCTH MPAKTHYSCKOS 3HAUCHHE, IO~
CKOJIBKY CIICAYCT OKHAATh, UTO OyIyT Pa3paboTaHbI TBEPABIC aOCOPOCHTHI ¢ OOIBIION
TIOIIAABK0 MMOBEPXHOCTH, MPUTOAHBIC AJIA HCIIOJIB30BAHUA B OKH-)KCHHBIX W B JBH-
JKYIHXCA CTOSX.

B mocnennee Bpemst ObUIH TIPEANIPUHSTHI HMOMBITKH HCHONb30BATh TBEPAYIO H3-
BCCTh H HM3BCCTHAK LA 066CC6pI/IBaHI/I}I TOIIOYHBIX TAa30B. OE[HaI(O B JOTHX OJ3KC-
TepUMEHTaxX creneHb yaaneHus SO, peako mpepbrmana 50...60 %. Hamuoro Oomee
3¢ derrusHoe yaaneHne SO, OBLIO JOCTUTHYTO IPH HCIIOIb30BAHHH KUAKUX CYCIICH-
3WH, YTO TPHBEJO K TMPEKPAalNICHHIO PabdoOT ¢ TBEPABIMH MAaTe-PHANAMID).
[https://www.akvapromproeckt.ru/upload/iblock/2¢c0/vetoshkin-a.g.-protsessy-i-
apparaty-gazoochistki- 2006 _.pdf]

Kontpoasnbie Bonpocht

1. O6mas cxeMa 3arpsA3HCHHS aTMOC()CPBL

2. OxapakTepu3yHTE OCHOBHBIC HCTOYHUKH 3aTPsI3HCHUS aTMOC(EPBL.

3. OCHOBBI CAHUTAPHO-TUT HCHUICCKOTO HOPMHUPOBAHMA BPCAHBIX BCIICCTB B BO3-
AyXe.

4. HopMupoBaHHC 3aTPA3HCHHSA BO3AyXa paboucH 30HB M HACCTICHHBIX ITyHKTOB.

5. Yuer (oHOBOTO 3arpsi3HEHHA aTMOc(ephl NMpPH IMPOSKTHPOBAHHUH ITPOMBIIII-
JICHHBIX U TPAKTAHCKUX OOBCKTOB.

PexoMeHI0BaHHAS TUTEPATYpA MO TEME JeKumu: [1 — 25]
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Jlexnus 8.
KouncTpykmun u npuHiun aeicTeusi aGcopdepon

8.1. O0mue BoIIpOCHI KOHCTPYKINH W MPHHIAMNA JeficTBHsT adcoplepon

[Tpoueccs! abcopOLHHE TPOBOAAT B CIICLHAIBHBIX alIaparax — abcopbepax.

AbcopOuma, Kak W IPYTHE MPOLUECCHI MACCONCPCIAYH, MPOTCKACT HA PAa3BHTOH
MOBEPXHOCTH pazacna (a3. [t mHTeHCHpHKanuy mpouecca a0CopOIiy HEOOXOAUMBI
anmaparsl C Pa3BHTOH MOBEPXHOCTHIO KOHTAKTA MEXKIY >KHAKOW M Ta30BoH (azamu
(abcopbenTa ¢ razom-HocHTeneM). [lo cmocoOy oOpa3oBaHHA 3TOH MOBCPXHOCTH H
gucnepranuy abCOpPOCHTA, X MOXKHO MOAPA3ACTHTD HA YETHIPE OCHOBHBIC TPyIIIbL: 1)
IJICHOYHBIC, 2) HACAAOYHEIC, 3) OapOoTakHBIC (Tapembuarhbic), 4) PAaCHBLIMBAFOIIUC
WA PACTIBIIHTENIbHbIC (OphI3TaIbHbIC).

B meHO4HBIX abcopOepax MOBEPXHOCTHIO KOHTAKTA (a3 SBISIETCS MOBEPXHOCTH
SKUIKOCTH, TEKYIIEH MO TBEPIOH, OOBIMHO BEPTHKANBHOH cTeHKe. K 3ToMy BHay am-
TmMapaToB OTHOCATCA: 1) TpyOuaTsie abcopOepsr; 2) abcopOepsl C IIOCKOMAPATIICTBHOH
WM THCTOBOM HAcaakoH; 3) abcopOephl ¢ BOCXOMAIIHM ABIKCHHCM IUICHKH JKHIKO-
CTH.

Hacagounsie aGcopbepbl MpeAcTaBILIOT COOOH KOJOHHBI, 3aINOJHCHHbIC HACAH-
KOH — TBEPABIMH TCIAMH PA3IHYHON (DOPMBL, KOTOpAs CIYMKHT I YBSIHYCHHA IO-
BEPXHOCTH KOHTAKTa COMPUKACAIOIINXCS (Pa3 — ra3a M »KHIKOCTH.

MHOTOYHCIICHHBIC THITBI 0apOOTAKHBIX a0COPOCPOB MOXKHO PA3ACTHTH HA TPH
OCHOBHBIC TPYIIIIBL

- abcopOepsl €O CIUTOITHBIM OapOOTAKHBIM CIIOEM, B KOTOPBIX OCYIICCTBIIACTCA
HETIPEPBIBHBIA KOHTAKT MEKIY (ha3aMu;

- a0copOCpBl TAPEITBUATOTO THIIA CO CTYNCHYATHIM KOHTAKTOM MCKIY (hazammu,
MPHYEM CTYIICHH (TAPENIKH) PA3MEIICHBI B OJHOM aNMapaTe;

- a0COPOCPHI C MCXAHIYMCCKUM MCPECMCITHBAHUCM KHIKOCTH.

Bap6oTaskasie aOCOpOCPHI TAPCTHYATOTO THIA, HMCIOIIHC HAHOOIBINCE MPHMCHC-
HUC, BBHINOIHIIOT B BUJE KOJOHH KPYIJOro (MHOTZA MPSAMOYTOIBHOTO) CEUCHHS, IO
BBICOTC KOTOPBIX PACIIOJIOKCHBI TOH WM WHOH KOHCTPYKUHH TAPCIKH, NMPHUYESM Ha
KaXIOH Tapelke OCYMIECCTBILIETCS OJHA CTYIICHb KOHTAKTa. TakuM oOpas3oM, B pac-
CMAaTpPUBAcMbIX abcopOepax MPOUCXOANT CTYNCHYATHIH KOHTAKT C COCTUHCHUEM CTY-
MCHEH MPOTHBOTOKOM: Ta3 MOCTYMACT B HIYKHFOK YaCTh KOJIOHHBI U BBIXOAHT CBEPXY;
SKHIAKOCTb MOABOJUTCS CBEPXY M BHIXOAWT CHA3Y. Ha Kakaoit Tapenke, B 3aBHCHMOCTH
OT €¢ KOHCTPYKIHMH, MOKET OCYIICCTBJUITHCA TOT WJIM WHOHW BHJ JBIDKCHHA (a3,
OOBIMHO MEPEKPECTHBIH TOK WIIM ITOTHOE MEPEMEIINBAHNE KU IKOCTH.

B pacnpummBaromux abcopOepax KOHTaKT MeKAY (pazaMH JOCTHTACTCS PACIbLIH-
BAaHHEM WJIH Pa3OpBIBTHBAHHUEM >KHIKOCTH B Ta30BOM IIOTOKE. JTH abcopOepsl moa-
Pa3ACILTIOT HA CIACAYIOIUE TPYIIIIbL:

1) (opcynOUHBIC pacHBLIHBAIOIIIE a0COPOCPBI, B KOTOPBIX >KHIKOCTH PACIIBLILI-
eTcs Ha Karum (popcyHKaMH,

2) CKOPOCTHBIC MPSAMOTOYHBIC PACHBUIMBAOINHIE a0COPOEPHI, B KOTOPBIX PACIIBI-
JICHHUE >KUAKOCTH OCYIIECTBILICTCS 32 CUET KHHETHIECKOW SHEPTHH Ta30BOTO MOTOKA,

3) MEXaHMYECKHE PACTIBLIHBAIOIINE a0COPOEPBI, B KOTOPBIX JKUIKOCTb PACIIBLILI-
€TCs BPAIAIOIIUMECS ICTALIMH.

ITo cmocoOy opraHm3amum MacCOOOMEHA aOCOPOLIMOHHBIC YCTPOHCTBA IPHHATO
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JICTATh HA ammapaTthl C HENMPEPHIBHBIM M CTYNCHYATHIM KOHTakTOM (pa3. K ycrpoiict-
BaM C HCHPCPBIBHBIM KOHTAKTOM MOYKHO OTHCCTH HACAAOYHBIC KOJIOHHBI, PACHbIIN-
TEJIBHBIC anmaparsl (MoJbie CKpyoOepsl, CKpyOOeps! BeHTypH, pOTOKIOHSI U Ap.), O-
HOIIO-JIOYHbIC 0apOOTaXkKHBIC W NMECHHBIC YCTPOHCTBA, a K YCTPOMCTBAM CO CTYIICHYA-
THIM KOHTAKTOM — TAaPCIbYATBIC KOJOHHBI, MHOTOITIOJIO'THBIC 6ap6OTa>KHI>Ie U IICHHBIC
YCTPOUCTBA.

YacTe mOIOOHBIX YCTPOWCTB MPUMCHAFOTCSA A1 MOKPOH HBIICOUYHUCTKH. B mpuH-
[HIEC UX MOKHO OBLTO OBl HCHONB30BATh M I COBMCCTHOTO YJIABIUBAHHUA TUCIEPC-
HBIX H TA30BBIX 3aTPA3HATENICH, OJHAKO OCYLICCTBHTH 3TO HA MPAKTHKE YAACTCH PeI-
k0. QYHCTHBIC YCTPOHCTBA CO3JABAUCH H COBCPIICHCTBOBAIUCEH JTHOO I MOTJIOIIC-
HHA Ta3000pa3HBIX MPAMECEH, THOO [T MBLIC30I0YIaBIHBAHIA. [103TOMY COBpEeMEH-
HbIE a0COpOEpHI I YIABIUBAHMS ra3000pa3HBIX MPHMECEH HE MPUCIIOCOOIC-HBI I
00pabOTKH MOTOKOB C JWUCIIEPCHBIMH 3arPS3HUTCIIMH, a BBHICOKO3((EKTHB-HBIC ITHI-
JIC30JI0YIOBHTENH, KAK MPABUIO, HEMPHTOAHBI T CKONBKO-HHOYAb CYIICCTBCHHOTO
H3BIICUCHUS Ta3000pa3HbIX BpemHocTed. CepuilHbIE MOKPBIC MBLICYJIOBHTCIH MOTYT
OBITh HWCIOJB30BAHBI TOIBKO I HPCABAPHUTCIBHONH OOPAOOTKH ¢ LEIBK0 OCBO-
OOKICHHUS TA30BOTO MOTOKA OT AUCICPCHBIX MpHUMECCH mepen abcopOuHOHHOM 00pa-
OOTKOM.

Ja abcopOnum ra30BBIX 3aTPA3SHHUTENICH HAHOOICC YaCTO HCIONB3YIOTCS Haca-
JOYHBIC U TAPCIbYATHIC KOJOHHBIL.

8.2. KoncTpykumn i nNpHHITNN JeHCTBHS HACATOTHLIX a6copOepos

Hacanoursie aOCopOepsl MOIYIHIH HAHOOIBINCS MPHUMCHCHIC B MPOMBIILICHHO-
crr. It abcopbeps! (puc. 8.1) mpeacTaBLOT COO0M KOJTOHHBL, 3aIIOJHCHHBIC HACA-
KOW — TBEPIBIMH TEJIAMH PA3IHMIHON (opMbL. B HacagouHBIX KOIOHHAX OOecIeunBa-
eTCs IYYIITHH KOHTAKT 00pabaThIBAEMBIX Ta30B C aDCOPOSHTOM, YEM B IOJIBIX PACIIbI-
IuMTenIX, Onarozaps 4eMy HMHTCHCH(HIHUPYETCS MPOIECC MACCONEPEHOCA M YMCHbB-
MIAIOTCS Ta0APUTHI OUUCTHBIX YCTPOUCTB.

B nacagouHoit xomonHe 1 (puc. 8.1, a, 0) Hacamka 3 yKIAIBIBACTCA HA OMOPHBIC
pemeTky 4, HMEIONIME OTBEPCTHS MM INEIH IS MPOXOXKIACHHUS ra3a M CTOKA JKHUIKO-
CTH, KOTOPAsI TOCTATOYHO PABHOMEPHO OPOMIAET HACAAKY 3 C IIOMOINBIO PACIPEICITH-
TEJST 2 M CTEKACT IO IIOBEPXHOCTH HACAZOYHBIX TEJ B BHAC TOHKOH IUIeHKH BHU3. Of-
HAKO PAaBHOMEPHOC PACIIPECICHUE KHUAKOCTH II0 BCCH BBICOTE HACAAKH IO CCUCHHIO
KOJIOHHBI OOBIMHO HE JOCTHTACTCA, UTO OOBACHACTCA MPUCTCHOUHBIM 3(PdexTom.
Bcrneacreue 3T0ro KHAKOCTh MMEET TCHACHIMIO PACTEKATHCS OT IICHTPAIBHOM YacTH
KOIIOHHBI K €€ CTCHKAM M IPAKTHYCCKH MOJHOCTHIO OTTECHACTCS OT MECTa BBOjA a0d-
copOenTa k mepu()epun KOJOHHBI HA PACCTOSHHUHM, PABHOM YCTBIPEM-ILITH €€ THAMET-
pam. TToaToMy 4acTo HACaAKy B KOJIOHHY 3arpysKar0T CEKIMSAMH BBICOTOH B YEThIpe-
IATh THAMETPOB (HO HE 0ojce 3...4 MCTPOB B KAKIOH CCKIMH), a MCKIY CCKIMHMAMH
(CTOSIMH HACAIKH) YCTAHABIMUBAOT MEPEPACIPEACIHTEIN KUAKOCTH 5 (puc. 7.3, 6),
HA3HAYCHHE KOTOPBIX COCTOUT B HANPABICHUM KHAKOCTH OT NEpH()CPHUH KOJOHHBI K
€¢ OCH.

YCTpOHCTBO HACAJOYHOH KOIOHHBI M PACMOTIOKCHHE €€ KOHCTPYKTHBHBIX JJIC-
MEHTOB IMOKA3aHO Ha puc. 8.2.

CoOTHOLICHUE PACXOAOB XUAKOCTH W Ta3a, HMOCTYMAIOIHNX B KOJOHHY, JOJDKHO
COOTBETCTBOBATh ONTHMAJBHOMY THAPABIMYECKOMY PEKHUMY PabOTHI HACATOYHOTO
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Puc. 8.1. Cxemvl HacadouHwix abcopbepos: a — co CNIOUMHBIM ClI0eM HACAOKU; b —
€ ceKyUOoHHOT 3azpy3koli Hacaoku: 1 — kopnyc; 2 — pacnpedenumens scuokocmu; 3 —
Hacaoka, 4 -onopuvle peuiemxu; 5 — nepepacnpeoenumensv HCUOKOCHU; 6 — cUOpasIu-
yecKue 3ameopel; 8 — IMYIbCAYUOHHAS HACAOOUHAA KoonHa: | — Hacaoka; 2 — cemxa,
Guxcupyioujas nacaoky; 3 — euopasnuyeckuti 3ameop; 4 — onopnas peutemxa; 5 —
pacnpeodenumenv 2asa.

PaccMOTpHM THAPOAMHAMHYECKHAES PEKAMBI B MPOTHBOTOYHBIX HACAAOYHBIX KO-
JOHHAX, HCHOMNB3YS IpaMUecKyI0 3aBHCHMOCTh THAPABIMYCCKOTO COMPOTHBICHHS
OpOIIacMOM HacaJKu OT CKOPOCTH ra3a B KOJOHHE (puc. 8.3).

[epBoIif pexuM — nieHoyYHbil — HADMOAACTCS P HEOONBIINX IIIOTHOCTIX OpO-
IICHASA HA MAJBIX CKOPOCTAX ra3a. B 3TOM pekume OTCYTCTBYET BIHAHHE Ta30BOTO
MOTOKA HA CKOPOCTh CTEKAHMA MO HACATKE KMAKOH IUICHKH H, CIICIOBATEIBHO, HA KO-
JUYECTBO 3aACP’KHBACMON B HACAAKE KUIKOCTH. [ICHOYHBIN PEsKAM 3aKAHYHBACTCA B
TIEpBOH MepeXoHOM Touke A Ha puc. 8.3, HA3BIBACMON TOUKOH MOIBHCAHUSL.

Bropoii pexxum — pexcum noosucanus (Amu TopMmoskenus ;. [locne Touku A mo-
BBIIICHUE CKOPOCTH ra3a MPUBOAMT K 3AMETHOMY VBEJIHYCHHIO CHJI TPEHHA O SKHA-
KOCTh HA MOBEPXHOCTH KOHTAKTa (a3 M MOATOPMAKMBAHUIO KUAKOCTH TA30BBIM II0-
TOKOM. BCleacTBue 3Toro CKOpOCTh TCUCHHUSA IUICHKH JKHUAKOCTH YMCEHBINAETCA, a €€
TOIIIMHA M KOTUYECTBO YACPKHMBACMON KHIKOCTH B HACAAKE YBEIHYUBAIOTCA. B pe-
JKAME MOJBHCAHMA C MOBBINICHUEM CKOPOCTH ra3a HA-PyIIACTCA CHOKOWHOE TCUCHHE
IUTCHKH JKHIKOCTH, TMOSBILTIOTCS 3aBHXPCHHS, OPBI3TH, YBEIMYUBACTCS CMOYCHHAS
MOBEPXHOCTh HACAAKH U COOTBETCTBECHHO -HHTCHCUBHOCTB IMPOLIECCA MACCOMEPEAAYH.
DTOT PSKUM 3aKAHUHBACTCS B TOUKS B,
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Puc. 8.2. Koncmpyx-
abcopbepa.
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d Puc. 8.3 3Basucu-
1 Mocmb  euopasnuye-
c CKO20  conpomugne-
HU  Hacaoxku  om
B CKO-pocmiul  2a3a 8
A xoqonne: 1 — cyxas
Hacaoka;, 2 — opo-
utaemas Hacaoxa.

0 Lgw

Tpetuit pesKuM — pesrcum IMYNIbeUposaniiss — BOSHAKACT IPH MPEBIMCHUH CKOPO-
CTH, COOTBETCTBYIOIIEH TOUKe 5. B pe3yabTaTe NpOUCXOAUT HAKOIUICHUE YKUAKOCTHU B
CBOOOTHOM 00BEME HACAKU A0 TEX MOP, MOKA CHJIA TPSHUSI MEXKIY CTEKAFOIICH KH-
KOCTBIO W ITOJHHMAIOIIUMCS IT0 KOJIOHHE Ta30M HE YPABHOBECHT CHIIY TSDKECTH KH-
KOCTH, HAaXOAsIIcHCs B Hacazke. IIpw 3TOM HACTymaer oOpalicHHE, WM HHBEPCHL,
(a3 (KHIKOCTh CTAHOBUTCS CILUTOMIHOW (pa30H, a ra3z — aucnepcHou). OOpasyercs ra-
30’KHIKOCTHASI TUCTICPCHASI CHCTEMA, 110 BHEIIHEMY BHY HANIOMHHAIOIIAS OapOOTak-
HBIH CJIOH (MIEHY) WIIH Ta30’KUAKOCTHYIO SMYJIBCHIO. PESKUM 3MyNbrHpOBAHKA HAYUHA-
eTCsl B CAMOM Y3KOM CEUYCHHH HACAJKH, IUIOTHOCTH 3aCHINKH KOTOPOH HEPaBHOMEPHA
MO CCYCHUIO KOIOHHBI IIyTeM TINATENBHOTO PEryJIMPOBAHHUS IMOAAYM Ta3a PEKUM
SMYJIBTHPOBAHUS MOXKET OBITH YCTAHOBJICH IO BCEH BBICOTE HAcaiaku (oTpe3ok BC Ha
puc. 8.3).

«PexxuM 3MyIBTHPOBAHUS COOTBETCTBYET MaKCHMANbHOH 3((dexkruBHOCTH Haca-
JOYHBIX KOJIOHH IPECHMYIICCTBEHHO BCICACTBHE YBEIMICHHS KOHTAKTa ()a3, KOTOPBIH
B 3TOM PESKHME OIPEACIBICTCS HE CTOIBKO IMOBEPXHOCTHIO HACATOUHBIX TEN, CKOIBKO
TIOBEPXHOCTBHEO 00PA3YIOMICHCS Ta305KUIKOCTHON SMYJIBCHH, 3aMONHSIOIMEH BECh CBO-
6onHbIll 00BeM Hacamku. Cleayer OTMETHTDH, UTO 3TO IOBBIICHHE 3(D(EKTHBHOCTH
HACAZOYHON KOIOHHBI COMPOBOKIACTCS PE3-KUM YBEJIMUCHHEM €€ THAPABIMICCKOTO
comporusieHus (0Tpe30k BC). B HacamovYHBIX KOIOHHAX 0€3 CHEIHANIBHBIX YCTPOHCTB
MOAJICPKUBATH PEKUM IMYIBTHPOBAHMUS OUCHb TPYIHO, TAK KAK MaJl HHTCPBAJ H3Me-
HEHHUS CKOPOCTEH raza, Ipu KOTOPOM HACAZ0YHAS KOJOHHA pabOTACT B 3TOM PEKHUME
(Mexay Toukamu B u C). [loaromy pa3paboTaHa CCIHANTEHAS KOHCTPYKITHS 3MYJIbra-
LIHOHHOU KOJOHHBI (CM. puC. 8.1, 8).

Kak mpasuio, pabora B pe;kuMe MOJBUCAHUS U IMYIBTHPOBAHUS IIEIECO00pa3HA
TOIBKO B CIy4ae, €CIH IOBHIICHHUEC THAPABINUCCKOTO COMPOTHBICHMS AIIlapara He
HMEET CYIIECTBECHHOTO 3HAYCHMA (Hampumep, ecnu abcopOep padoTaeTr mpu MOBbI-
IICHHBIX JABJICHHMAX). [103TOMY OONBITMHCTBO HACATOYHBIX aACOpOCpoB padoTacT B
IJICHOYHOM PEKAME (T.€. TPH CKOPOCTAX raza a0 Touku A). [IpeaemoMm ycToiuuBon
paloTHI HACATOYHBIX KOIOHH SIBIIIETCS CKOPOCTb Ta3a, COOTBETCTBYIOMAS TOUKE HH-
BCPCHH (M 3aXJICOBIBAHUA).

Uerseproiid pexkuM (0T Toukn C Ha puc. 8.3 u BBIIIC) — pedicum yHoca, unn odpa-
MICHHOTO ABIDKCHUS KUAKOCTH, BBIHOCHMOH M3 ammapaTa ra3oM. JTOT PEKHUM B TEX-
HHUKE HE HCIIOIB3YETCS.
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HexoTopsle pacpOCTpaHEHHBIE THIBI HACAJOK IMOKA3aHbI HA puc. 8.4, a Xapak-
TEPUCTHKHA HACAZIOK TIPUBEICHBI B TadmI. 8.1».
[https://echemistry.ru/assets/files/books/ckologiva/vetoshkin-a.g. -processy-i-apparaty-
gazoochistki.-2006.pdf]

1
O
5 7 J Puc. 8.4. Qopmwr s1emenmos
N £ nacaoku: 1 — ceono bepni;, 2 —
xoavyo Pawuea; 3 — konvyo Ilan-
a1, 4 — posemxa Temrepa;, 5 —
%/ 4 gf ceono «Humanoxcy.

Tabruya 8.1 Xapaxmepucmuxa Hacaoox

Hacrpm-
Cso-
T'eomerpuueckas ., ., Hucmo Hasl
H Paszmep, OOMHBIN | DKBUBAICHTHLII
acajKa TIOBEPXHOCTD dy, 3JIEMEHTOB | IDIOT-
MM 2, 3 obbeM & | maMeTp d,, M 3
MM 3, 3 BlwMm HOCTD,
0, M/M 3
KI/M
Kompiia  Pa- 25 190 0,605 0,01275 50600 890
mra 50 93 0,74 0,0318 5530 580
Cemra tuma| 25 230 0,77 0,0134 76600 575
«HTanokcy 44 130 0,77 0,0237 14000 550
50 100 0,81 0,0324 3400 505
Cemna bepns 25 235 0,74 0,0126 70000 840
Kompia Tan- 50 112 0,86 0,0307 6800 100
IS W3 IIpo- 35 170 0,9 0,021 19200 455
IIeHa 50 108 0,9 0,033 6400 415
CTaJIbHEIE

K ocHOBHBIM XAPAKTCPUCTHKAM HACAAKH OTHOCAT €€ YACIBHYKO MOBCPXHOCTH d
(M*/A) 1 cBOGOIHBIH 00BeM € (M/M°). OGBIMHO BETHUYHHY € ONPEICIIOT MyTEM 3a-
TMOJTHCHAA 00BeMAa HACAIKH BOxOH. OTHOIMCHHE 00BEMA BOIBI K 00BEMY, 3aHUMACMO-
My HACAAKOH, maeT BenumuMHY €. Ele 0JHON XapaKTEPHCTUKON HACAIKHU SABILICTCA €€
cBOGOIHOE CeueHHUe s (M7/M°). TIPHHHMAFOT, UTO CBOOOIHOE CCUCHHE HACAIKH S PABHO
O BEJIMYHHE ¢ CBOOOTHOMY 00BEMY, T.C. S = €.

HOCKOJ’IBKY B HACaAOYHBIX KOJIOHHAX IMOBCPXHOCTBK) KOHTAKTA (1)33 SABILICTCA
CMOUYCHHAST MOBCPXHOCTh HACAMKH, IOITOMY HACAAKA TO/UKHA HMMETh BO3ZMOYKHO
OOIBIIYEO TIOBEPXHOCTh B ¢AMHHLIE 00BeMa. BMecTe ¢ TeM Ad Toro, 4ToObl HACAaKa
padorana 3(Q(PeKTHBHO, OHA AOUKHA YAOBICTBOPATH CICAVIOMHM TpeOoBaHmIM: 1)
XOPOIIO CMAYUBATHCSA OPOIIAFOIICH KHAKOCTBIO, T.C. MATCPHAJ HACAIKH IO OTHOIIC-
HHUFO K OPOINAFOIICH KHAKOCTH TODKCH OBITh MTHO(HIBHBIM; 2) OKA3BIBATh MAIOC THA-
PABIHYCCKOE COMPOTHUBICHUE TA30BOMY MOTOKY, T.C. HMETh BOMOJKHO OOJIBIIES 3HA-
YCHHE CBOOOTHOTO 00BEMA WM CCUCHHA HACAAKH, 3) CO3JABATh BOSMOKHOCTB IS
BBICOKHX HATPY30K ammapara Io *KHAKOCTH H Ta3y; I 3TOT0 HACAIKA JOJDKHA TAKKe
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HMCTh OONBINNC 3HAYUCHUA € WIH d, ; 4) UIMCTh MAIYIO IUIOTHOCTB, 5) PABHOMCPHO
PACIPEeICIIATE OPOIIAIONIYIO SKHAKOCTE, 0) OBITh CTOHKOH K arpeCCHBHBIM CpeaaM; 7)
0011a1aTh BBICOKOH MEXaHIIECCKOH MPOYHOCTHIO; 8) HMETh HEBBICOKYIO CTOMMOCTb.

MakcHMaTbHYIO MOBSPXHOCTh KOHTAKTA HA CAHHHUIYY 00BheMa 00pa3yroT Ceamoo0-
pazuble Hacanku "MHTanokc" u bepnas. OHM MMEIOT M MEHHMAJIBHOE THAPABINYCCKOC
CONMPOTHUBJIICHUC, HO CTOMMOCTH HX BBIIIC, YICM KOJCI. J% K3 KOJBICBBIX HACAAOK HAH-
J'Iy‘{H.II/Iﬁ KOHTAKT CO34ar0T KOJbIIA Hamm, HO OHHU CJIO’KHBI B U3TOTOBJICHHUH H JOPOKE
konen Pamura.

B kauecTBe Hacagku HamOOICE IMHPOKO IMPHMEHIIOT TOHKOCTCHHBIC KOJibIa Pa-
OIATa, MMCIOLIAC BBICOTY, PABHYKO JHAMETPY, KOTOPBIH H3MCHACTCS B MPEOciIax
15...150 sm. Konpma MamsIx pa3MepOB 3aCBIIAOT B KOJOHHY HABAJIOM. bonbimme
kxonmbra (ot 50x50 MM M BBIIE) YKIAABIBAKOT HMPABHIBHBIMH PAJAMH, CABHHYTHIMH
JPYT OTHOCHUTENBHO ApyTa. Tako# crocod 3amoIHEHHS annapara HacaaKoi HA3BIBAIOT
3arpy3koil B YKIAAKY, a 3aTPY’KCHHYIO TAKHM CIIOCOOOM HACaaKy — PeryapHOM. Pe-
TYJUIPHAS] HACAIKA UMEET PsII MPEUMYIIECTB NEPEe HEPETYILIPHOH, HABAJIOM 3aChIIaH-
HOH B KOJIOHHY . o6na;[aeT MCHBIIUM THAPABIWYICCKUM CONPOTHUBJICHUCM, OOIMYCKACT
Oonpmme ckopocTH ra3a. OOHAKO PEeryIsapHAs HAcAAKa TpeOyeT 00JIee CIOKHBIX IO
YCTPOMUCTBY OPOCHTENECH, YEM HACAAKA, 3aCHITAHHAA HABAJIOM.

«IIpu BBIOOpE pa3sMEpOB HACAAKH HEOOXOIWMO YUHTBIBATH, UTO C YBEIMUCHHEM
pa3MepoB ec 3ICMEHTOB YBEIMYUBACTCA JOMYCTHMAs CKOPOCTh Ta3a, a THAPABIHYC-
CKOC COMPOTHBIICHHC HACAAOUHOTO abcopOepa cHmkaeTcsa. O0mas CTOUMOCTD KOJIOH-
HBI C KPYITHOH Hacaakoil OyJeT HIDKE 3a CUCT CHIDKCHHWS Auamerpa adcopdepa, He-
CMOTP HA TO, YUTO BBICOTA HACAAKHU HECCKOJIBKO YBCIIHIHUTCA MO CPABHCHUIO C TaKOBOM
B abcopbepe, 3aMOTHEHHOM HACAIKOW MEHBIIHMX Pa3MEPOB. ITO OCOOCHHO OTHOCHTCSA
K a0copOumy XOpomIo pacTBOPHMBIX Ta30B. [Ipu abcopOnum MI0X0 PAaCTBOPHMBIX Ta-
30B 00JIee MOIXOIAMEH MOXKET OBITh M CPABHUTEIHHO MEITIKAs HACAIKA.

Ecan HCOOX0IUMO MPOBECTH TTyOOKOC Pa3ac/iCHHE Ta30BOH CMCECH, TPCOYIOMmECE
0O0JIBIIOr0 YHCIA SIUHMI] IIEPEHOCA, TO B 3TOM CIIy4ac PAlHOHAIBHEES HCIOJNb30BAThH
MEJIKYI0 Hacaaky. Menkas Hacaaka IpeJnodTUTEIbHEE MPH IMPOBEACHHH abCOpOIHH
IO/ TOBBIMIICHHBIM JABJICHHCM, TaK KAaK MPH 3TOM MOTEPs HAmopa B abcopdepe cocra-
BHT MAJIYIO IOJII0 OT OOINETO JABICHUS Ta30BOH CMECH.

Hacanounsie abcopOepbl AODKHBI Pad0TaTh C MAKCHMAJTBHO BO3MO)KHBIMH CKO-
POCTSIMH Ta30BOTO IOTOKA, NMPH KOTOPBIX HAacaaka He 3axueOsiBactcs. OOBMHO 3Ta
CKOPOCTh MPEBBIIACT HMOJOBUHY cKopocmu 3axiebvieanus. Jna xomen Pammra ee
MOXHO IpuHUMATh 10 60...80%, mmst ceanmoodpasHbIX Hacagok — A0 60...85%, mms
Hacamok Tenmepa — mo 75...90% ot ckopoctr 3axyeObmanmsd. [lapaMeTpsr Hauaaa
3aXJICOBIBAHIS OIPEICILIOT IO SMITUPHICCKUM COOTHOIICHHSIM.

B ciyuae 3arps3HEHHBIX Cpell IIEIECO00Pa3HO MPUMEHAITh PETyIIIPHBIC HACAIKH,
B TOM YHCJIC IIPH pa60Te 10 MOBBIIICHHBIM JABJICHUCM. Z[,J'[}I OTHX CPEa MOKHO HC-
TOJIK30BATh TAKKE TAK HA3KIBACMBIC a0CcOopOepsl ¢ maBaromicii Hacaako. B kauecTse
HACAJKH B TAaKUX a0copOepax OOBIMHO MPHMEHSIOT JIETKHE MOIbIC MApPhI M3 IIacTMAac-
CBI, KOTOPBIC IPH JAOCTATOYHO BBICOKMX CKOPOCTSX Ia3a MEPEXOIIT BO B3BEIICHHOC
COCTOSHHC. BCJ'IGI[CTBI/IG HX HHTCHCHBHOT' O BSaHMOI[efICTBH}I TAaKaA HACAOKA MPAKTHYIC-
CKH HE 3arPs3HACTCS.

B abcopbepax ¢ mmaBaromeH HACAIKOH BOSMOYKHO CO3AAHHC 00ICE BRICOKHX CKO-
pocTel, YeM B KOJOHHAX C HEMOABWYKHOU HAcaAKou. [Ipu 3TOM yBEIMUYEHUE CKOPOCTH
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ra3a MPUBOAWT K PACIIMPEHHUIO CIIOS IIAPOB, YTO CIMIOCOOCTBYET CHIDKCHHIO CKOPOCTH
ra3a B cioe Hacaakd. [103TOMy CyIIECTBEHHOE YBEIHYCHHE CKOPOCTH Ta30BOTO IOTO-
KA B TAKHX ammaparax (10 3...5 M/C) HC MPHUBOIUT K 3HAYHTCIFHOMY BO3PACTAHHIO MX
THAPABINYECKOTO COTMPOTHBICHHS.

K OCHOBHBIM TOCTOMHCTBAM HACATOYHBIX KOJOHH CICIYCT MPEKIC BCCTO OTHCCTH
MPOCTOTY YCTPOMCTBA U HU3KOE THAPABIMIECKOE COMPOTHBICHAE, a K HEAOCTATKAM —
CI0’KHOCTH OTBOJA TCILIOTHI, ILIOXYIO0 CMAYHBACMOCTD HACAIKH MPH HU3KUX IUTOTHO-
CTSX OPOWICHHSA, OOMBIIHE 00BCMBI HACAJKH BCICACTBHC HCIOCTATOYHO BHICOKOH €C
3((CKTHBHOCTH (IO CPABHCHHIO C TapelubuaThIMH ammapartamu)y. [http://doc.knigi-
x.ru/22tehnicheskie/74645-1-ministerstvo-obrazovaniya-nauki-rossiyskoy-federacii-
penzenskiy-gosudarstvenniy-universitet. php|

Kontpoasnbie Bonpocht
1. Texro0THA A0COPOLHOHHON OUHCTKH MPOMBIILIICHHBIX BEIOPOCOB.
2. HasHaucHHUE, YCTPOMCTBO M MPHHIINIT ACHCTBHA aOCOpOCPOB.

PexoMeHI0BaHHAS TUTEPATYpA MO TEME JeKumu: [1 — 25]

Jlexnus 9.
Tapeabuartsie adcopOepbl

9.1. KoncTpyknmmm v nNpuHIT JefiCTBHA TapeJIb4aThIX a0copdepoB

«Tapenpuarsie abcopOEphl OOBIMHO MPEACTABILIFOT COOOH BEPTHKATbHBIC IIIHH-
JIPbI — KOJIOHHBI, BHYTPH KOTOPBIX HA ONPEICICHHOM PACCTOSHHH APYT OT IPYyTa IO
BBICOTC KOJIOHHBI PA3MEINAIOTCSI TOPHU3OHTAJBHBIC IIEPErOPOJKUTAPENKH. Tapenku
CIy)KaT i1 Pa3BUTHS MOBEPXHOCTH KOHTAKTA (a3 IPH HANMPABICHHOM JBIDKCHHH
3TEX (a3 (KUIKOCTh TEUET CBEPXY BHHU3, 4 a3 MPOXOJUT CHHU3Y BBEPX) M MHOTOKpAT-
HOM B3aUMOJICHCTBHH >KUIKOCTH U Ta3a.

Ha xaskaoi Tapenke, B 3aBUCHMOCTH OT €€ KOHCTPYKIMH, MOJKHO MOJACP/KABATH
TOT WJIM WHOHM BHZ JBIKCHUS (Pa3, OOBIMHO IMEPEKPECTHHIH TOK MM MOJIHOE IIepeMe-
[IMBAHKE SKUIKOCTH.

Tapenkn MOYKHO TTOAPA3ACTUTh HA TPH OCHOBHBIC TPYIIIIHL:

1) Tapeaku nepeKPECTHOTO TUMA, B KOTOPBIX ABHIKECHUE ra3a U >KHAKOCTH OCYIIE-
CTBIIICTCSI TICPEKPECTHBIM TOKOM. OJTH TAPEIKH HMCIOT CIICIMATbHBIC ICPCIHBHBIC
VCTpOMCTBA AN MEPETOKA >KUAKOCTH C OJHOW TAPENIKWM HA APYTVIO, MPHUYEM Ta3 IO
TIEPETMBAM HE MPOXOIHT.

2) Tapenxu mpoBATBHOTO (OCCICPCITHBHOTO) THIIA, B KOTOPHIX MCPCITUBHBIC YCT-
pocTBa OTCYTCTBYIOT, TAK UTO Ia3 U >KAAKOCTb MPOXOIAT YEePE3 OTHHU U TE 3KE OTBEp-
crrs. Ha 3THX Tapenkax KOHTaKT ra3a M >KHIKOCTH OCYMIECTBIIICTCS IO CXEME MOTHO-
TO MEPEMENIMBAHMS KUAKOCTH.

3) Tapenxu ¢ OTHOHAIPABICHHBIM ABIDKCHHEM Ta3a H KUIKOCTH (TIPAMOTOYHBIC).
B 1aHHOM ciydae ra3 BHIXOJHUT W3 OTBEPCTHH B HANIPABJICHHUHA JBIKCHIS SKHIKOCTH IO
TapeJKe; 3TO BBI3BIBACT CHIDKCHHE MPOJOIHHOTO MEPEMEIIMBAHMA KHIKOCTH H CIO-
COOCTBYET JBIKCHHIO >KHIKOCTH, YTO IPHUBOAMT K YMCHBIICHHIO THAPABIMICCKOTO
TpaJIuCHTA.
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ITo cmoco0y cnuBa KAAKOCTH ¢ TAPSIAKH a0COPOCPHI 3TOTO THIA MOAPA3ICIIIOT
HA KOJIOHHBI C TAPCIKAMHU CO CIIMBHBIMH yCTpOfICTB(:lMH U C TapCIKaMH 0¢3 CIMBHBIX
YCTPOUCTB (C HEOPraHN30BAHHBIM CJIMBOM YKUAKOCTH).

K TAPCIbIATEIM anmaparaM CO CITUBHBIMH yCTpOfICTB&lMH OTHOCATCA KOJIOHHBI C
KOJIMAYTKOBBIMH, CHUTYATBIMH, KIAIAHHBIMH W AOPYTHMH TAPCIKaMH. Ot TapPCIKA
HMCIOT CHCIHANBHBIC YCTPOHCTBA U TMIEPETOKA YKUAKOCTH C OTHOW TAPEJIKH HA JPY-
TYIO — CIMBHBIC TPYOKH, KapMaHBbI U Ap. HmwkHHE KOHIBI CIHBHBIX YCTPOHCTB IOTPY-
JKEHBI B JKHIKOCTh HA HIKEPACITONOXKCHHBIX TapeIKaxX AMS CO3AAHUS THAPO3aTBOPA,
TPETOTBPAMIAOICTO MMPOXOKICHHE Ta3a Yepe3 CIMBHOE YCTPOHCTBO.

[TpuHIET paboTel aOcopOEpPOB TAKOTO THIIA MOKA3aH HA puc. 9.1,a HA mpuUMepe
KOJIOHHBI C KOJMNAYKOBBIMH TapeakaMHu. JKHAKOCTB MOJAETCA HA BEPXHIOK TAPEIKY,
JBIKETCSI BAOMD TAPEIKH OT OJHOTO CIMBHOTO YCTPOHCTBA K APYTOMY, NEPETCKACT C
TapeJKY HAa TApEJKy M YAALIETCSA W3 HIDKHEH yacTu abcopOepa. IlepenmBHbe yCTPOH-
CTBAa Ha TapeiKax PacrojararoT TaKuM 00pa3oM, YTOOBI KHAKOCTh HA COCETHHX IO
BBICOTE aNmapaTa Tapesikax MPOTEKana BO B3aMMO IIPOTHBOIIOIOKHBIX HATIPABJICHUSX.
I"a3 mocrymaer B HIDKHIOIO 4acTh adcopOepa, MPOXOAUT Uepe3 MPOPE3H KOMIAYKOB (B
apyrux abcopOepax [uepe3 OTBEPCTHS, IICTH U T.14.) puc. 9.1,6 U 3aTeM MOMAAACT B
CJIOH KHIKOCTH Ha TapejKe, BHICOTA KOTOPOTO PETYIUPYETCS B OCHOBHOM BBICOTOH
CIUBHOTO mopora. [Ipu 3TOM ra3 B ’KHAKOCTH PACHPEACIICTCS B BHAC IY3BIPKOB H
CTpyii, 00pasys B HCH CIIOH NICHBI, B KOTOPOH MPOMCXOAAT OCHOBHBIC MPOLCCCHI MAC-
CO- | TEIJIONIEPEHOCA. JTa IIEHA HECTAOMIbHA, M MPH TTOIXO0E €€ K CTHBHOMY YCTPOH-
CTBY KHAKOCTb OCBeTACTCA. [Ipoiad yepes Bce Tapelku, Ta3 yXOOUT W3 BEPXHEH yac-
TH ammapara.

JUI1 TaperbyaThIX KOJIOHH CO CIUBHBIMHU YCTPONUCTBAMH XAPAKTEPHA THIPOIUHA-
MHYICCKAA HCPABHOMCPHOCTD IO AJIMHE TAPCIKH, KOTOPAA ABLACTCA CICACTBUECM THO-
PABIMYECKOTO COMPOTUBJICHUS IBIKCHHIO SKUIKOCTH II0 JJIHHE TAPEIKH. 3Ta HEPAB-
HOMCPHOCTD OOBIACHICTCSA TEM, YTO IIPU ABHKCHUH KUAKOCTH IO TAPCIKE €€ YPOBCHDb
MMOBBIIACTCA (HaanMep, H3-3a4 HAIHYHA KOJIAYKOB HJIH IO Z[efICTBHeM nCpncHan-
KYIIPHOTO MOTOKA MPOXOZSAIICTO Yepe3 )KUAKOCTh ra3a), W MO AJHHE MyTH JIBHKCHI
JKHAKOCTH BO3HHKACT rnapaBnm{ecmﬁ TPAgUCHT. Taxoe sBICHHE NPHUBOOUT K HCPAB-
HOMEPHOMY PACIPEACICHUIO Ta3a MO IUIOMANW TAPEJKH. OOJbINAs 4acTh Tasza JIBH-
JKETCSI Yepe3 YacTh TAPENIKH, MPUICTAIONIYI0 K CIMBHOMY IIOPOTY, I/IC YPOBEHD KH-
KOCTH HIDKC, YTO CTAHO-BHUTCA OCOOCHHO 3aMCTHBIM HA TapeIKax OONIBIIHX AHAMCT-
POB, KOTrJa BETMYHHA THAPABINYCCKOrO MPaJUCHTA 3HAYUTEIbHA. {1 CHIDKEHUS THLI-
PABIMMCECKOTO TPAAMCHTA B ammaparax Oompmoro guamerpa (ot 1...2 M W BhIme)
YMCHBIIAIOT MYTh MPOXOKACHHA JKUIKOCTH (pHC. 9.2, 0, 8).

OcHOBHOE BAMSHHUCE HAa 3(ESKTHBHOCTh TAPEIOK JIOOBIX KOHCTPYKIMH OKA3bIBA-
FOT THAPOJUHAMHUYCCKAC YCIOBHS X padoThl. B 3aBHCHMOCTH OT CKOPOCTH Tasa pas-
JUIAK0T TPH OCHOBHBIX THAPOAWHAMHYCCKUX PCKHUMA pa60T1>1 TAPCIbIATHIX armapa-
TOB:. NY3bIPLKOGbIEL, NeHHbIH U cmpyiiHbLll (WA UHHCEKYUOHHBIH). DTH PSKUAMBI PA3TH-
YAFOTCSI CTPYKTYPOH Ta30KMAKOCTHOTO CIIOS1 HA TApelKe, KOTOPas B OCHOBHOM OIIpe-
JEISIET €r0 THAPABIMYCCKOE COIPOTHBICHHE, BHICOTY M IOBEPXHOCTh KOHTAKTA HA
TapeJke.
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Puc. 9.1. Yempoticmgo konoHHbL U KOJINAYKOBIX MAPENOK C KANCYIbHbIMU KOINAYKA-
MU: @ — KOJIOHHA ¢ mapesKamy; 6 — 0ge coceOHie mapeKy; 8 — KAncyIbHbill Koana-
4oK; 2 — hopMbl KaNcyabHuIx Koanaukos, 1 — mapenxu; 2 — eazogvie (napogeie) nam-
Ppyoxu; 3 — kpyenvie KOMayxy; 4 — nepemounvie nepe2opooxy (U mpybwi) ¢ nopoza-

Mu; 5 — euopagnudeckue 3ameopel; 6 — KOPNYc KOJOHHbL
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Puc. 9.2. Hexomopvie munvi
CAUBHBIX YCMPOTICIME Ma-
peibuanbvlx KOJOHH: a —

O] oononomounoe yempoiicm-
80 CO CTIUBHBIMIU N1EPE2OPOO-
Kamu 1; 6 — 08yxnomoyHoe

o
)
Q
@ YCmpoticmao co CIUSHbIMU
O
c:>

)

NEIEANY RV

~1 1

Bepxnas
mapenxa

LE

nepecopooxamu 1; & —ycm-
POticmao O paouanbHo2o
HANpasneHus HCUOKOCHU ¢
nepenugHviMy mpyoamu 2

Husmnag
mauenka

by

)

)
N
PN
N

a 5

BriOpaTth onTEManbHOE KOHTAKTHOE YCTPOKMCTBO W3 OOIBINOTO PA3HOOOPA3HS TH-
MOB TapeJIOK JOBOJBHO CIOXKHO. [IpHBEICHHBIC HIKE KOHCTPYKUHH TApPENIoOK (PHC.
9.3) XapakTepu3yIOTCS CICAYOIUMHE MOKA3aTEISIMH.

§ 1

@

Puc. 9.3. Konempyxyuu mapenox: a, 6, 8 — KOJINAUKo8as; &, 0, e — CUMYamas; i,
3 — peutem4amas (nposanivHas)

KoamaukoBbie Tapekn YCTOMIHBO pabOTAOT MPH 3HAYHTCIBHBIX H3MEHCHIIX
HATPY30K MO Ta3y M JKHAKOCTH. JTOT MOKA3ATCIh OUYCHB BAKCH NPH OPTAHH3AIMMH
MpoIeCcCa B MPOM3BOACTBCHHBIX YCIOBHAX. HO HEIOCTATKH KOJMAYKOBBIX TapelOK
JOBOJIBHO CYIIECTBCHHBI — OHHM CIIOJKHBI IO YCTPOMCTBY, MJIL MX H3TOTOBICHHSA TPE-
OyIOTCS OONBIIMC 3aTPATHl MCTAIA, OHH OTJIHYAIOTCS OOJNBIIMM THAPABIHUCCKHM
CONPOTHBJICHUEM H MAJIOW MPEACIBHO JOMyCTUMOM CKOPOCTBIO rasza. Ilostomy ko-
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JOHHBI C KOJITAYKOBBIMH TapPEJIKAMHU BHITECHSFOTCS Oolee 3(PPeKTHBHBIMU KOHCTPYK-

TUAMHA TAPECIBYIATHIX ANIIAPATOB.
YCTpOHCTBO TAapenabuaTON KOIOHHBI C KOJNMAYKOBBIMH TAPEIKAMH H PACIOIOKE-

HHUE €€ KOHCTPYKTHBHBIX JJIEMEHTOB MOKA3aHBI HA puC. 9.4.
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Curtuatbie Tapeakn. JTH Tapeiaku (puc. 9.5) nMeroT 60O YHCIO OTBSPCTHH
JHAMETPOM 2...8 MM, Hepe3 KOTOPBIC MPOXOIUT Ta3 B CIOH JKHAKOCTH HA TAPCIKE.
YPOBCHB KUIKOCTH HA TAPCIKS MOIACPKHBACTCSA MEPCIMBHBIM YCTPOHCTBOM 2.
Hudnocms

s- 1'&

00 0‘0000
’ 0’ B0

: 0
--0’00‘0’«90’ 00
&

Puc. 9.5. Vempoiicmgo KoJOHHbL ¢ cumuamuiMy nepemoyHuiMy mapeixamu: a —
KOJIOHHA ¢ mapenxamu, 6 — 0ge coceOHue mapenxu; 1 — mapeaxu; 2 — nepemoyHuvie
nepecopooKu umy mpyoul ¢ nopocamu; 3 — eUOpasIuyecKue 3ameopel, 4 — KOpnyc Ko-
JIOHHbL

Ilpu caumkoM Manoil CKOPOCTH ra3a €ro JABICHHE HE MOXKET YACPKATh CIOM
KHOKOCTH, COOTBGTCTByIOH.[I/Iﬁ BBICOTC MCPEIIUBA, U )KUAKOCTH MOJKCT MPOCATHBATHCA
(MJTH «TIPOBATTHBATHCS») USPE3 OTBEPCTHS TAPSIKH HA HIDKEPACHIOIOKCHHYIO TapEIIKy,
YTO NPUBOJNT K CYIIECTBEHHOMY CHIDKCHHUIO ABIDKYIICH CHIIBI Iporecca abcopOnum.
[osToMy Ta3 JOKEH JBHTATHCA C ONMPEICICHHON CKOPOCTBIO M HMCTh JABJICHHE, T0C-
TATOYHOE A1 TOTO, YTOOBI MPEOJONIETh JABJICHHE CIIOA KHIKOCTH HA TAPEIKE H Ipe-
JOTBPATHTb OTCKAHUC JKAIKOCTH HYePe3 OTBEPCTHS Tapenku. TakuMm o0pa3oM, CHTYA-
THIC TAPEIKH 00IAJAr0T OOIee Y3KHM IHATA30HOM PabOThI IO CPABHECHHIO C KOJIIAY-
KOBBIMH.

K mocToWHCTBAM CHTYATBIX TAPENOK OTHOCATCS MPOCTOTA HX YCTPOWCTBA, JIeT-
KOCTb MOHTQ)KA M PEMOHTA, CPABHHUTCIBHO HU3KOEC THAPABIHYCCKOS COMPOTHBIICHHE,
JOCTaTOYHO BBICOKAS 3(dexTuBHOCTS. OAHAKO 3TH TAPEIKH UYBCTBHTCIBHBI K 3a-
TPABHCHUAM H OCaAKAM, KOTOPBIC 3a0HBAIOT HX OTBCPCTHA. Ecom MPOUCXOOUT BHC-
3aMHOE TMPESKPALICHHE MOJAYH Ta3a WIH CYIISCTBCHHOS CHIDKCHHE CTO JABICHHSA, TO C
CUTYATBIX TAPCIOK CIUBACTCA BCA KUAKOCTH, U OJIA BO300HOBJICHHS HOpMaJ’IBHOI\/’I pa-
O0OTHI ammapaTa HCOOXOAMMO BHOBb 3amyCKaTh KONOHHY». [http://doc knigi-
x.ru/22tehnicheskie/74645-1-ministerstvo-obrazovaniya-nauki-rossiyskoy-federacii-
penzenskiy-gosudarstvenniy-universitet. php|
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Knanannaeie Tapeaxn. [TpuHImm AeHCTBAA 3THX Tapelok (puc. 9.6,a) COCTOHT B
TOM, YTO KJIATIAH 2, CBOOOTHO JICKAIIMH HAZ OTBEPCTHEM B TapelKe 1, C M3MECHCHHUEM
pacxona ra3a yBeIWYHBACT MOABEM M COOTBETCTBCHHO ILTOINAMb 3a30pa MEXKIY KIa-
MAHOM M IUIOCKOCTBIO TapeNKH i1 Mpoxona raza. I1o3ToMy CKOpocTs raza B 3TOM
3a30pe, a 3HAYMUT M BO BXOJE B CTIOH KHIKOCTH HA TAPEIIKE, OCTACTCS MPUOIHU3UTEIBHO
JOCTOSIHHOH, 4TO 00ecHeunBacT Hen3MeHHO 3(()eKTHBHYIO padboTy Tapenku. [ mapas-
JITIECKOE COIPOTHUBIICHHUE TAPETIKY IPH 3TOM YBEIMYHBACTCS HE3HAYNTENBHO. BpicoTa
MOABEMA KJIATIAHA OMPEACIIICTCS BBICOTO orpanuuutess 7 (puc. 9.6,6). Jluamerp ot-
BEPCTHH MOA KJIAMaHOM cocTaBiAeT 35...40 MM, a amamerp camoro kiamaHa 45...50
MM.

L L "]
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Puc. 9.6. Yempoiicmao xnanannvix mapeiok: a — 08e coOceOHue mapeixy ¢ Kpye-
JIMU KIananamu, 6 — npunyun pabomet xianana, 1 — mapenxa; 2 — knanau; 3 — ne-
PemoyHas nepecopooxa ¢ Nopocom;, 4 — cuopasiuyeckuti 3ameop; 5 — KOpHyc KOJIOH-
Hbl, 6 — OUCK KAanaua, 7 — 02panudumeny no0vbeMa Kianana; 8 — Kpyaivle KIanaHul ¢
sepxHum ozpanudumenem (1) u ¢ bannacmom (Il): 1 — ouckoswlil kianam; 2 — o2pamni-
yumev; 3 — baiacm

Kosionns1 ¢ Tapeskamu 0€3 CIUBHBIX YCTPOICTB. B Tapenke 63 CIMBHBIX yCT-
poiicTs (puc. 9.7) ra3 ¥ XKUAKOCTb MPOXOIAT YEPE3 OMHU U TEC JKE OTBEPCTHS WIH ILE-
mu. [Ipu 3TOM OTHOBPEMEHHO C B3aUMOJCHCTBHEM (Da3 Ha TapeiKe MPOMCXOAUT CTOK
JKAAKOCTH HA HIDKEPACIONIOKEHHYIO TAPEIKY — «IPOBAIHBAHKEY KUAKOCTH. I103TOMY
TApEIKH TAKOTO TUIA YaCTO HA3BIBAIOT NMPOBAJbHBIMH. KOHCTPYKUMH (THIBI) TPO-
BAIIBHBIX TAPENIOK MPEACTABICHBI HA PHC. 9.8.

IuapoarnHAMUYCCKHE PSKEMBI PAOOTHI MPOBANBHBIX TAPCIOK CICHHA(HYHBI TEM,
YTO HOPMAJbHAS MX PadOTa BO3MOXKHA TOJBKO IOCIEC AOCTIIKCHHS OIPEICICHHOH
CKOPOCTH rasa.

JuameTp oTBepcTHi B 3THX Tapenkax o0bHO 10 MM, mHOTAA 10 15...20 MM, UTO
MO3BOACT CYLISCCTBEHHO YBEIHYHMTh HATPY3KH MO JKHAKOCTH M ra3y NPH HE3HAYH-
TEJIHOM THIPABIMYCCKOM CONPOTHBJICHHH. CyMMapHas IJomans cBOOOTHOTO ceve-
Hug 10...15 %.
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Puc. 9.7. Yempoticmgo KoJIoHHbL U NPOSAILHLIX MAPENoK: a — KOJIOHHA ¢ ﬁpo—
BANLHBIMU MapesKamu; 6 — 0ge coceOHte Ovipyanivie Npo-eaibible mapexu;, 1 — xo-
JIOHHA; 2 — mapeaxu

U by | Wudnoomb
] e

A0
9.0
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XX

Permeryateie Tapeskyd MMEIOT, KaK MPABHJIO, BHIITAMIIOBAHHBIC IICIH OIMPHHOH
3...8 MM (cMm. puc. 9.8, 6).

BonHHCTBIE TapENIKK W3TOTOBILIOT TO(PHPOBAHUEM METAIIMICCKUX JIUCTOB C OT-
BepcTuaMu (cM. puc. 9.8, ¢). B 3THX Tapenkax CIMB *KMIKOCTH B OCHOBHOM IPOUCXO-
JIUT Yepe3 OTBEPCTHS B HIDKHHUX M3THOAX TAPENIKH, a Ta3 MPOXOAUT B OCHOBHOM Uepe3
ec BepXHHE H3rHObI, Takoe yCTPOHCTBO MPOBANBHBIX TAPEJIOK YBEIMIHBACT HHTCPBAI
HX YCTOWYHMBOH PabOTHI, OJTHAKO OHH CIO’KHEE B M3TOTOBJICHUM W MOHTAXE, YEM JbIp-
YaThIC M PEHICTYATHIC TAPCIIKH.

TpyOuarbiec Tapenku OOBIMHO M3TOTOBJLIFOT B BHJC PEHICTKH W3 PAAA MAPAJLICITh-
HBIX TPYO (CM. puc. 9.8, &), IPHUCOCIUHCHHBIX K KOJUICKTOPY. JTH TAPCIIKH LEISCO00-
Pa3HO MPHUMEHATH IPU HEOOXOIUMOCTH ITOJBOJA TEIUIOTHI K SKUIKOCTH HIIH, €€ OTBO-
ma. K memocrarkam TpyO4aThIX TapeoOK CIESAYST OTHECTH CIOKHOCTD M3TOTOBICHHS H
MOHTAKa, OOJIBIION PACX0A MCTAILIA.

[NTockombKy AbIpUYATHIC W PEIIETYATHIC TAPEIKH, MPOCTHI IO YCTPOMCTBY M MOHTA-
3Ky, 007aJaf0T HU3KUM THAPABIMYECKAM COIPOTHBICHUEM W IPYTHMH JTOCTOWHCTBA-
MH, TO OHH 00JIee MHUPOKO MPUMEHSIOTCS B MPOMBIILICHHOCTH IO CPABHEHHIO C JPY-
THMH TIPOBAIBHBIMH TAPETIKAMH.

ITo cTemeHU OYHCTKH BBRIOPOCOB OT TA3000pa3HBIX 3aTPA3HUTCIICH BCEC KOHCTPYK-
MM TAPEJIOK IMPHMEPHO PABHOZHAYHBI.

TapenpuaThic KOTOHHBI HMEIOT CTAHIAPTH3HPOBAHHBIN PAI AuaMeTpos oT 400 10
4000 mMM.
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* Mudnecns 4 ’ Y aeenm

. - .
Puc. 9.8. Tunwvl nposanviix mapeiok: a — Owlpuamas (8 niame); 6 — peutemya-
mole (8 WiaHe); 8 — OJHUCINAS (8 NPO-O0JIBHOM ceyeHuu); 2 — mpybuamas (8 niane); 1
— mucmul; 2 — mpybul; 3 — nepgopuposantslii aucm; 4 — KOANEKMopvl

9.2. PacnsliinBaromue aécopoepnl

B pacnpummBaromux abcopOepax KOHTaKT MeKAY (pazaMH JOCTHTACTCS PACIbLIH-
BAaHHEM WJIH Pa3OpBIBTHBAHHUEM >KHIKOCTH B Ta30BOM IIOTOKE. JTH abcopOepsl moa-
Pa3ACILTIOT HA CIACAYIOIUE TPYIIIIbL:

1) (opcynOUHBIC pacHBLIHBAIOIIIE a0COPOCPBI, B KOTOPBIX >KHIKOCTH PACIIBLILI-
eTcs Ha Karum (popcyHKaMH,

2) CKOPOCTHBIC MPSAMOTOYHBIC PACHBUIMBAOINHIE a0COPOEPHI, B KOTOPBIX PACIIBI-
JICHHUE >KUAKOCTH OCYIIECTBILICTCS 32 CUET KHHETHIECKOW SHEPTHH Ta30BOTO MOTOKA,

3) MEXaHMYECKHE PACTIBLIHBAIOIINE a0COPOEPBI, B KOTOPBIX JKUIKOCTb PACIIBLILI-
€TCs BPAIAIOIIUMECS ICTALIMH.

[Mosmere pacosumHBatOIHE A0COpPOEps! (puc. 9.9) MPeaCTaBILOT COOO0H MOJIBIC KO-
nouHBL B 31HX abcopbepax ra3 ABIXKETCS CHH3Y BBEPX, a >KHIKOCTH IOJACTCS Yepe3
PacTONOKEHHBIC B BEPXHEH YacTh KOJIOHHBEI 1 (opcyHkM 2 ¢ HampaeieHHEM (hakena
pacmbuia OOBIMHO CBEPXY BHHU3. D((CKTHBHOCTH TaKHX a0COPOCPOB HEBBICOKA, UTO
00YCIIOBIICHO IIEPEMEIIMBAHNEM Ia3a MO BHICOTE KOJIOHHBI H «IUIOXHM» 3aII0THCHUEM
ec ceucHms (PaKeIoM PaCIbUICHHOW JKUIKOCTH. B pesynpraTe 00beMHBIH KO3 (uIu-
€HT MACCOTICPEIa4X M YHCIIO SIWHHMIL IIEPEHOCA B 3THX alIapaTax HeBenuky. [loaromy
pacnbUIHTCITBHBIC (POPCYHKH B MOJIBIX A0COpOCpax YacTo YCTAHABIHBAIOT HA HOCKOJIb-
KHX YPOBHSX.

[Nommbie pacmpuBarOIEEe aOCOPOEPHI OTIMHMAIOTCS MPOCTOTOH YCTPOHCTBA, HU3-
KOH CTOMMOCTBIO, MAJTBIM THAPABIMYCCKAM COMPOTHBICHHEM, HX MOKHO MPHMCHATD
JU1s 00PAOOTKH CHITBHO 3aTPA3HCHHBIX TA30B.

K HexgocraTkaM MONBIX PACcHBUIMBAOINUX a0COpOEpOB, MOMHMO HMX HH3KOH 3()-
(DCKTHBHOCTH, OTHOCATCS TAKKE HU3KHC CKOPOCTH Ta3a (1o 1 mM/c) Bo m30CKaHHC YHO-
ca, HEYJAOBJICTBOPHUTEIBHASI UX PadOTa MPH MANBIX IUIOTHOCTSIX OPOLICHHS, JOCTATO4-
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HO BEICOKHI pacxod SHCPruv Ha PACHBIICHUC XKUAKOCTH. PaCHBIJ'II/IBaIOH.[I/Ie IIOJIBIC
abcopOepsI 1enecoo0pa3HO MPUMEHATH UL VIABIHBAHMS XOPOIIO PACTBOPHMBIX Ta-
30B.
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Puc. 9.9. Yempoiicmso noswix pacnviiugarouux abcopbepos: a — eepmuKanbHO20

€ GEPXHUM PACNBIIOM HCUOKOCHU, 6 — GePMUUKATBHO20 ¢ PACHBIIOM HCUOKOCHU NO
gbicome annapama, 8 — 2opU3OHMAIBHO20 C nepeKpecmuuiM moxom, 1 — xopnyc; 2 —
hopcyHouHbIl KOJIEKMOp opouiaioueti Hcuokocmu, 4 — Opviseomoboiinux; 5 — easo-
pacnpedenumens

CKOPOCTHBIC MPAMOTOYHBIC PACTIELTHBAOIIHC A0COPOCPHI OTIMYAOTCA TCM, YTO B
CIIyyae TPAMOTOKA IPOLIECC MOXKHO IMPOBOJMTH TPH BBHICOKMX CKOPOCTAX raza (o
20...30 mM/C # BBIIIE) IPUYEM BCS JKUIKOCTh YHOCHTCS C Ta30M H OTACIIETCS OT HETO B
cemapanuoHHOM mpoctpanctee 4. K stomy Tumy ammaparoB oTHocuTcs abcopOep
Bentypu (puc. 9.10), 0CHOBHOH 4acTBIO KOTOpOro siBIsierca Tpyda Benrtypu. Kun-
KOCTh IIOCTYTAET B KOH(PY30p 1, TeUer B BU/C IICHKH W B TOPJIOBHHE 2 PACTIBLIICTCA
Ta30BbIM ITOTOKOM. 3aTEM >KHIKOCTh Ta30BBIM MOTOKOM BBIHOCHTCS B au((y3op 3, B
KOTOPOM CKOPOCTH T'a3a CHIDKACTCS M €T0 KHHETHUYCCKAsI IHCPTHSI MEPEXOIUT B IHEP-
THIO JABJICHHS C MHUHEMAIBGHBIME TOTEpsaMHU. OTAEICHHE Kalelb OT ra3a MPOUCXOTHT
B cemaparope 4.

Mexanm4eckne pacnbLinBaomue adcopoepsi. B atux adbcopbepax pazopbi3ru-
BaHHC XUIKOCTH MPOM3BOIUTCS C TIOMOIIBIO BPAMIAFOIUXCS YCTPOUCTB, T.€. C IOABO-
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JIOM BHCIIHEH 3HEPTHH JJI PAa3BUTHS MOBEPXHOCTH (pa3oBoro koHTakra. Ha puc. 9.11
MPSACTABIICH TaKoil a0COPOCP, B KOTOPOM Pa30PBI3THBAHKC KHIKOCTH OCYIICCTBIISACT-
¢s ¢ moMomipko Jtonacte (puc. 9.11,a) wnm auckos (puc. 9.11,6), 3aKpEIICHHBIX HA
TOPHU30HTAJIBHBIX BAJIAX 1. P336pI>ISFI/IBaIOH.[I/Ie 3JIEMCHTHI 2 YCTAHABJIUBAKT TAK, YUTO
ra3 ABW)KETCS MECPICHANKYILIPHO HIH NAPAJIICTBHO OCAM HX BAJIOB.

kS : JJI;G.S Puc. 9.10. Vem-

L1 poticmgo  becghopcy-

14
1 Hounozo  abcopbepa
S Huwocms Beumypu: a — ¢ 3icex-
] i yueil Hcuokocmii; 6 — ¢
J—: L5 NACHOYHBIM  OPOULeHU-

em; | — xongysopuer; 2
—  eopaosumvl, 3 —
oughghysopwi; 4 — cena-
pamopwl; 5 — Yupkyis-
yuonnas mpyba, 6 —
euopagnudeckuti - 3a-
meop

N
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23 las

Puc. 9.11. Mexa-
HUYecKue  pacnvliu-
Wudwooms —6aowue abcopbepul: a
~—— -— — ¢ pasbviseuganuem
Medrocms AHCUOKOCIIU  BATKAMU
Jonacmuozo mund; 6 —
¢ pasbpvizzuganitem
orcuoxocmuy ouckamu, 1
— ganvl; 2 — pazbpwiz-
eugameni; 3 — nepeeo-

POOKU

ITo cpaBreHuro ¢ abcopdepaMu JPYTHX THIIOB MEXaHHYECKHE abcopOepsr Ooee
KOMMAKTHHI B 3()(CKTHBHBL, HO OHH 3HAYHTCIBFHO CIOKHEE IO KOHCTPYKIIHH H TPE-
OVFOT OOJIBINUX 3aTPaT 3HCPTHH I MPOBEACHUA mpouecca. [103ToMy MEXaHHUSCKUE
pacmbUTHBarOIMe abcopOCPBI MEICCOO0OPA3HO MPUMCHATh B TEX CIIVYASAX, KOTAA Pac-
TOBUICHHUC C IIOMOIIBIO (I)OprHOI( HIIA Ta30M, BSaPMOI[efICTByIOIHHM C JXHAKOCTBIO, ITO
KaKuM- JTHOO NpUIMHAM HEC NPCACTABACTCA BO3MOKHBIM.

BonbIHHCTBO PacCMOTPEHHBIX BBIMIC ANMAPATOB HUCMONB3YCTCA U U MPOBEIC-
HHA APYTHX MPOLECCOB MACCOMEPEHOCA, MPEKIC BCETO AN PCKTH(PHKALIMA M SKHIKO-
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CTHOM SKCTPAKLUU.

9.3. JdecopOmus 3arps3HuTENICi 13 a0COPOCHTOB

B pesymbraTe yaancHuS Ta3000pa3HBIX 3aTPA3HATEICH MyTeM a0COpOIHMH TPOHUC-
XOIUT TIEPEXO/ 3THX 3arpsA3HUTENCH B PACTBOP, KaK MPABHUIO, BECbMA Pa30aBICHHBIH.
Uro0s1 m30ekaTh MPOOIEM, CBI3AHHBIX C YAAJICHHEM TAKHX PACTBOPOB, KEIATECIHHO
HX KAaKAM-THOO 00pasoM YTHIIH3HPOBATh. ECH 3arpsa3HAIOmEe BEMESCTBO adcopOoupy-
€TCA B YHCTOM BUAE (HE PEarupyd ¢ APYTHMH XHMHYCCKHMH BEIIECTBAMH), €T0 MPAK-
THYECKH BCET/1A MOKHO TOJYYHTHh B KOHICHTPHPOBAHHOM ()OpPME IyTEM OTTOHKH a0-
copOupyromeH kuakocTu. [1oTyueHHOS TakuM 00Pa30M BCINSCTBO B MPHHIIHIC MO-
5KET OBITh HCIIOJIB30BAHO B TOM K& CAMOM NMPOU3BOACTBCHHOM IPOLECCC WIH B APYTUX
mpoueccax. MHorma B pe3ymprare mepesoaa B APYryro GOpMy 3TOT MATEPHAT MOKET
CIIYKUTh HCXOAHBIM CBIPBEM I MPOMBIIITICHHBIX npe/:[npwmzlﬁ HJIA HCTIOJb30BATHCA
JKATCTSIME OTH3NICKAIMX paioHOoB. [locne HEHTpamH3aIMH YIOBICHHOTO BCINCCTBA
BO3MO’KHBI €T0 OCAXKICHHC MMM KOHIICHTPHPOBAHHIE B PACTBOPE, A TAKXKE CYIIKA C T10-
JIyYCHUEM TIPOAYKTA, MMEIOIIETO ONPEICICHHYIO TOBAPHYIO IICHHOCTB, IYCTh JAXE
JOCTATOYHYIO TOJBKO TSI TOTO, YTOOBI OKPBITh PACXOIBI HA TPAHCIIOPTHPOBKY. BhI-
JICIICHHBIC CYAb(aT u Cyab(puT HATPHA (B KHIKOM H B TBCPAOM BHIC) MOTYT HAHTH
MPUMCHEHHE HA OyMakHBIX (pabpmkax. B pesyapraTe MX peakimy ¢ aMMHAKOM MOYKHO
TIOJYYUTh YAOOPCHUS.

[Tpu 00pabOTKE HM3BECTHIO WM APYTHMH PEATCHTAMH 3arps3HSIONINE BEIIECTBA
MOTYT OBITh BBIACICHBI H3 a0COPOIMOHHOTO PACTBOPA B BHAC HCPACTBOPHMOTO OCAA-
Ka. JTOT 0CaIOK KOHIEHTPHUPYIOT MyTEM OTCTAWBAHMSL, A 3aTEM M3 HETO YJAILIOT BOLY
¢unsTpanmei nwim neHTpUPyruposanneM. OZHAKO BO MHOTHX CITy4asX OCAIKH MOCIE
00e3BoxkHBaHUA coaepxar He oomee 30...50 % TBEpABIX BEINCCTB, YTO CO3ACT CEPb-
€3HbIC TIPOOIeMBI TIpH UX yAancHud. COpOc B BOJOEMBI, KAaK MPABUIIO, 3aIPEIICH HIIH
TPYZHO ocymiecTBEM. [Iist cOpoca 0TX0A0B MOKHO HCTIONBb30BAaTh CBOOOIHBIC 3EMEIb-
HBIC YIACTKH, OAHAKO IPH 3TOM CJICAYCT YUIHUTBIBATH BO3SMOKHOCTH BPCAHBIX IMOCICO-
CTBHH A1 OKPY)KAIOMmICH Cpenpl, K KOTOPHIM IPHBEACT TAKOH METOJ B OyAyImeM.
Kpome Toro, mocnie 3akambIBaHUs 0CAIKOB B 36MJIIFO JAHHBIC YYACTKH MOTYT OKA3aThCA
HETIPUTOTHBIMH 711 CTPOMTEIBCTBA, IOCKOJNBKY CONPOTHBICHHEC TPYHTA HArpy3Ke
CHIDKACTCSL.

Cepbe3Hyro mpoOIeMy TMPSACTABIACT BBIACICHHUC XJIOPHIOB, HUTPATOB H HAUTPH-
TOB, MOCKOJBKY MX OCAKICHUE — JOPOTrOCTOAINUHN Mpouecc. B ciayvyae XJI0puaoB He-
06X0£[I/IMO YUHUTBIBATH BO3MOKHOCTh HX OTHCTKH U UCIOJIB30BAHUA B KAYICCTBE CBHIPBA
AT MOJIYICHUA XJI0pPaA. HI/ITpI/IT MOXHO OKHCJIUTh B HUTPATHI U MOCJIC KOHUCHTPHUPO-
BAHMS HCMOTH30BATh B KAUCCTBC KOMIIOHCHTA YAOOPCHUH.

B cny4ae opranmveckux 3arps3HuTencH HamOosee 3(D()eKTHBHOH, MOBHANMOMY,
ABJBICTCA OTTOHKA W BBIACICHHUC BCIICCTBA B KOHLHCHTPHPOBAHHOM BHAC, JAKEC B TCX
CIIyvdasax, Koraa BBIZ[GJI}IGMBIﬁ MATCPHUAT MOKET OBITh HCIIOJIB30BAH TOJLKO B KAYCCTBE
tormBa. Ecim opraHmieckoe COSAMHEHHUE PACTBOPHMO B BOJE M CIIOCOOHO ITOJBEp-
raThCsl OHOJIOTHMECKOMY Pa3pyLICHHIO, TO 00ce SKOHOMUYIHONH MOXKET OKAa3aThCs Of-
HOKpaTHast adcopOuus1 BOJOH C MOCIEAYIOIIMM OHOJOTHHECKHM PA3I0KEHHEM, 0CO-
OCHHO B TEX CIyYasX, KOTaa 00pa3yIomuecs PacTBOPHI CHILHO Pa30aBICHBI H OTTOHKA
Mano3(pexTuBHA. ['paHUYHOEC 3HAYCHWE KOHICHTPAIMH 3arps3HHUTEIL B 00padaThl-
BAaEGMOM Ta3e, MPH KOTOPOM LENECOOOPA3HO MEPEXOTUTh OT OTTOHKH K OHOIOTHe-
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CKOMY paspyle-HuI0, 00bI4HO cocTaszseT 100...300 Mun™ (1o 06BeMy).

[ToMHMO OTTOHKH, CYHICCTBYIOT H OPYTHE METOIBI PETCHEPALHH OTPAOOTAHHOTO
abcopOrmoHHOTO pacTeopa. K HUM oTHOCHTCS 00padOTKA 030HOM M APYTHMH OKUCITH-
tesmu (H,O,, HC10, KC10,, KMnO,, HNO; u ap.), tuapoan3 (BO3MOKCH IPH BHICO-
KHX TEMIICPATypaxX M AABJICHUAX), 00paboTKAa APYTHMH PCATCHTAMH, B PE3yIbTATC
KOTOPOH MOTyHYArOTCA:

a) HCTOKCHYHBIC OTXO/IbI,

6) HCCMCIINBAOMIUACCA MPOAYKTBI, KOTOPHIC MOYKHO OTACTUTH OTCTAUBAHUCM

B) HEPACTBOPHMBIC OCAAKH.

MO’KHO HCHOJIB30BATh TAKKS aACOPOLUEO OPTaHHYCCKHX BEHICCTB TJIMHAMH, ApC-
BECHBIM YTJIEM, OINMJIKAMH H CMOIAMM;, JKCTPAKIHIO PACTBOPUTEILIMH, OOPabOTKY
TBCPABIMH HJTH KHIKAMH HOHOOOMCHHBIMH MATCPHAIAMHE, OXJIAKICHHE a0COpOIHOH-
HOTO PACTBOPA, MPHBOIALICE K KPHCTAJUTH3ALMH 3aTPA3HCHUAL

J1s omHOKpaTHO# a0COPOLMH HHOTAA MPHMCEHSIOT BOAY, OJHAKO HCIOIb30BAHUC
JUTS 3TOM LI OPTraHHYSCKHX SKUIKOCTEH BO3MOKHO TOJIBKO B OYCHD PSIAKHX, CICIH-
anpHBIX ciyvasxX. Ecmu Takas BO3MOMKHOCTD HMPEIACTABILCTCA, €I MPEHEOPErath He
cmenyer. [IpuMepoM MOKET CIY’KHTh HCIIOJB30BAHHE B KadecTBe abcopOcHTa opra-
HHUYCCKOTO CHIPBS HITH TOIUTHBHBIX HC()TCH, KOTOPHIC MOCIC aOCOPOHH HEMOCPSACT-
BCHHO HATIPABIFOTCA HA MEPepadOTKyY WITH HA CKHTAHHE.

Kontpoasnbie Bonpocht

1. Ha3naueHwe, yCTpOWCTBO M MPUHIUIT ACHCTBHS HACAJOYHBIX a0COpOEpOB.

2. Ha3HaueHwe, YCTPOWCTBO M MPUHIUIT ACHCTBHS TaPEIbdYaThIX aOCOpOepOB.

3. Ha3naueHwue, yCTPOHCTBO M IMPHHIHIT ICHCTBHUS PACIBUINBAIOIINX a0COpOEPOB.

PexoMeHI0BaHHAS TUTEPATYpA MO TEME JeKumu: [1 — 25]

Jexnust 10.
AcopOmmoHHAST OMHCTKA TA30B

10.1. O0mue BompockI aacopommn

AncopOnusg MO3BOIACT IMOYTH MONHOCTBE) H3BICUb M3 TA30BOH CMECH 3arpss-
HAIIHC KOMIIOHCHTBI, OHA AACT BO3MOKHOCTE OCYIICCTBJIATH FJIy6OKyIO OYHCTKY
ra3oB. DTUM OOBACHIETCA BCE OONBIICE MPUMEHEHNE B 3AIMUTE OKPY>KAFOIICH CpPEIbI
aZ[COp6I.[I/IOHHI>IX MCTOAOB PA3ACICHUA U OYUCTKH TaM, IAC APYTHC MCTOABI OKa3bIBA-
FOTCSI HEIOCTATOUHO 3(D(PEKTHBHBIMHE.

[Tpouecc amcopOIMK MPOMCXOIUT HA MOBEPXHOCTH TBEPAOTO MOPHCTOTO TElIA —
a;[cop6eHTa, TAC HCHACBIILICHHBIC MOBCPXHOCTHBIC CHUJIBI BCTYHNAKOT BO BSBHMOI[efICT-
BHC C CHJIOBBIMH MOJIIMH aICOPOUPYEMBIX MOJICKYIL.

AI[COp6eHTI>I, HCTOJB3YCMBIC B CHCTCMAX OUYHUCTKH OTXODAIIHX Ta30B, DOJDKHBI
VAOBICTBOPATH CICAYIONIHM TPCOOBAHMAM. HMMCTH OONBINYIO0 aACOPOLHOHHYIO CIO-
COOHOCTB TpH NOTJIOICHHH KOMIIOHCHTOB IPH HEOOIBIIHX KOHICHTPAWAX MX B Ia-
30BBIX CMCCIX, O6J'Ia£[aTI> BBICOKOH CCIICKTUBHOCTBIO, HMCTDH BBICOKYHO MCXAHUICCKYHO
MPOYHOCTh, 00aJaTh CIIOCOOHOCTBEO K PETCHEPAIIMH H UMETh HH3KYFO CTOMMOCTb.

Ha MPAKTUKC HAIIUTH NPUMCHCHHUC CIICAYHOIMUC aZ[COp6eHTI>IZ AKTUBHBIC yIJIH, CH-
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JMKAreyy, aJFOMOTEIH M ICOTIHUTHI. XaPAKTEPUCTHKA W O0JIACTH MPUMEHEHHS HEKOTO-
PBIX akmueHbIx yeneli npeacrapiacHs! B 1adn. 10.1.

Tabruya 10.1. Xapaxmepucmuxa u 061acmu npuMeneniiss akimueHvix yeieti

Mapka | Pasmep | Hacwmmas Bpews 3a- | TIpeaceHEli aa-
coD- aviL | mIoTHOGCTS IMUTHOTO COPOLMOHHBIH O06nacTp
%iHTI; rpMILy ’ KoAe ’ JCUCTBHA, | OOBEM MHKPOIIOpP, | MPUMCHEHHA
MHH oM/
BAY 1-5 350 - 0.26 AncopOuu
ra30B U MAPOB
CKT 1-3,5 380-500 70 0,45-0,59 To xe
AT-3 1,5-2,7 450 38 0.3 To xe
AT-5 1-1.5 450 45 0,3 To ke
CAY 1-5 450 - 0,36 To xe
KAY 1-5 400 - 0,33 To xe
AP-3 1-5.5 550 - 0.33 Ana pexyne-
pamum
APT 1-6 550-600 - 0,33 To xe
CKT-3 1-3,5 420-450 - 0,46 To xe

Cunuxazeny NCHONB3YIOT A OCYIIKH Ta30B M MOTJIONICHIUS ITAPOB MOJLIPHBIX Op-
TAHWYECKHUX BEMICCTB (HAIPUMEP, METHIOBOTO CHHPTA). [TPOMBIIIICHHOCTE BBIITYCKA-
€T KYCKOBBIC U IDAHYJIHPOBAHHBIC CHIIMKATEIH C 3epHAMH paszMmepoM 0.2...7 MM, Ha-
CHITHOM MTOTHOCTHIO 400... 900 Kr/M.

Ilo cpaBHEHHIO C YITAMH CHIMKATETIH. HETOPIOYH U UMEIOT HHU3KYIO TEMIIEPATYPY
perereparn (100...200°C), HU3KYO CTOMMOCTh M OTHOCHTCIIEHO BBICOKYFO MCXAHH-
YECKYIO MPOYHOCTh K HCTHPAHUIO.

Antomozeny (AKTHBHBIA OKCHI ATFOMHHHS) HCIIONB3VIOTCA I OCYIIKH Ta30B H
TOTJIOIICHHS TOJAPHBIX OPTaHMYECKUX BEINECTB M3 Fa30BBIX CMeced. ITpoMbInuIcH-
HOCTb BBIIYCKACT T'PAHYJIUPOBAHHBIC AIFOMOTCIH IIIHHAPHICCKONH (opMBbI (aAuamerp
rpanyn 2,5...5,0 MM u BbICOTA 3...7 MM, HachImHAsA MAOTHOCTH 500...700 Kr/M3, cpen-
Huit paguyc mop 6-10°...10% M), a Tawke mapoobpasHOi GOPMBI (THAMETP HYACTHIL
3...4 MM, HACKIHAA WIOTHOCTH 600...900 /M, cpemnuit pamuyc mop 3-10°9...4-107
M).

Ieonumer — aMOMOCHIUKATBI, COACP/KAIIME OKCHABI IICTOYHBIX U IICIOYHO3E-
MEJBHBIX MeTaanoB. OHU MOAPA3ACILIFOTCS Ha MIPHPOJHbIC M CHHTETHYECKHE. M3 mpu-
POAHBIX IICONUTOB MPAKTHYCCKH HCIONB3YIOTCS KIMHONTHIO-IHT, MOPJACHHUT, mada-
3uT, HpHOHHT. KymMHONTHIOMMT HMeeT pasmep mop 10 (3,5...4)-107°, a 06seM MHKpO-
mop 0,15 e/t

Hcnone3yroTest CHHTETHYECKUE IICOMUTH crneayrommx Mapok: Lleomnr-KA NaA
CaA CaX NaX
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Pasmep BXOAHBIX «OKOH» ISl HUX, M. 31014101 5-101° 8-107%° 107

[Mprmveuanne. [TepBoIi HHACKC MAPKH COOTBETCTBYCT (DOpME KATHOHOB, a BTOPOit
0003HAYACT THIT KPUCTAJUTIUCCKOM PEIICTKH.

CHHTETHYECKUE IICONUTHI BBIMYCKAOTCS B BUJAC I'PAHyI IMApooOpa3HO# (hOpMBbI
(mmamerp 2...5 MM) # mHHAPHIECKOH Gopmbl (¢ =2...4 MM 1 JumiHA 2...4 MM).

Heommt KA mcnonb3yeTcst TONBKO I OCYINKH Ta30B; meoaut NaA agcopOupyer
Ta’3bl, KPHTHYECKHI Pa3Mep MOJEKYT KOTOPBIX He mpeBbimaet 4-10™° M (cepoBomopon,
CEpOYTIIEPOI, aMMHAK, 3TAH, MPOIMICH, METaH, OKCHI yIiIepoa u ap.), neomur CaA
MOTJIOMIACT YIJICBOIOPOBI U CIHPTHI TOJIBKO HOpMaNbHOTO crpocHus. Lleomurer CaX
u NaX HMCIOT OONBINNE BXOTHBIC «OKHA» H COPOHPYIOT BCE MOJICKYIIBI, aCOpOUpYe-
MbI¢ neoutamMu NaA u CaA, a Taxke HAQTCHOBBIC H APOMATHYCCKHC YTIICBOIOPOIBL,
OpPTaHMYICCKHE CEPHUCTBIC, A30TUCTBIC M KHCIOPOAHBIC COCIUHCHHS, TaJIOTCH3aMe-
MICHHBIC YTIICBOAOPOIBI C OTKPHITOH IICTIBIO | JP.

JIIst OYHMCTKY TA30BBIX BHIOPOCOB OT BPEIHBIX MPUMECEH B MOCICIHEE BPEMS HC-
CIICTYIOTCSl AKTHBUPOBAHHBIC YTTICPOJHbIC BOJOKHA. JIOCTOMHCTBA MX IO CPABHCHHIO C
AKTHBHBIMH VIJUIMH CIICAYIOINHC. OHU 00/1aAar0T (PUIBTPYIOMMMH U aACOPOIHOHHbI-
MH CBOHCTBAMH, BBICOKOH CKOPOCTBIO MPOICCCOB ANCOPOIHH — ACCOPOLHM, a TAKKe
BBICOKOM XMMHYECKOH, TEPMHYECKON M PATHALIHOHHON CTOMKOCTBIO.

10.2. TexHosrorust aACOPOINOHHOI OYINCTKHA MPOMBINIJICHHBIX BHIOPOCOB

«Hambonee mmpokoe MpUMEHEHUE METOABI AJCOPONMH HAXOMIT B TEX CIYYasiX,
KOT/1a HEOOXOAMMO CHHU3HTb COACP/KAHME 3arPs3HAIOIINX BEIECTB /10 OUCHb HU3KHX,
CICIOBBIX 3HAYCHUM (OT MUJUTHAPAHBIX JOJCH 10 HECKOIbKUX MUJUTHOHHBIX JOJICH).
MHorune 3arps3HATENH C CHIBHBIM 3aIIaX0M OOHAPYKUBAIOTCS YoKE TPH COACPKAHMIX
nopaaka 100 Mapa’; 111 DOTHOTO YATCHHSA 3aIaXa KOHICHTPAIMA 3arPsA3HAIOMETO
BCINIECTBA TOJDKHA OBITH CHIDKCHA 10 00Iee HU3KUX 3HAYCHHH, YeT0 HEBO3MOXKHO JT0C-
THYb, TIPUMEHS OOIBIIMHCTBO APYTHX METOA0B 00padorku. [lomobHbIC 3a1a4um BO3-
HUKAIOT B NMHIICBON MPOMBINUICHHOCTH (YAAJICHHE 3aMaXOB IPH KOHCEPBHPOBAHUM,
ooxmre Ko(e, mepepaboTKE PHIOBI, BHITAILIHBAHHH Cana, (PCPMCHTALMH, KAPCHHH H
BBINCYKE), B XHMHUCCKOH M TiepepabaThIBaronIcH MPOMBIIIICHHOCTH (B YaCTHOCTH, B
MPOM3BOJICTBE KJICSI U NP TiepepaboTKE MPUPOJHBIX MATEPHANIOB, TAKHX KAaK KPOBb H
JKEeNe3bl, pU AyOJICHHH B IPOU3BOACTBE OYMAru), a TAKKE MPH OCYIICCTBICHAU APY-
THX MPOILECCOB, HAIPUMED, B JINTCHHOM IPOW3BOJCTBE, MPH HAHCCCHHH JTAKOKPACO-
HBIX M JPYTHX NOKPBITHI, M B T1a00paTOPUSIX, TC MPOBOAATCS HKCIICPUMCHTHI HA >KHU-
BOTHBIX.

Ancopbuma meHee > (pCKTHBHA TPH HCOOXOAUMOCTH YAAJACHUS OOMBIIAX KOH-
LCHTPAIMH 3arps3HMIONIMX BEINECTB, ITOCKOIBKY IPH 3TOM HEoOXoamma Oomibmias
a7copOITMOHHAS EMKOCTh MM OONBINOE KOIMIECTBO aacopOeHTa. B Tex ciydasx, Ko-
I1a KOHIICHTPALMH 3arpsS3HCHAUH HEBEIUKH W 00pabOTKE MOABEPracTcs OONBIIOE KO-
JTIECTBO BO3AYXa, aACOPOLIS MOXKET OKA3aThCA OUCHb H(P(PEKTUBHOM AN yIAICHHA
JETYYHX YTIICBOAOPOJOB M OPTaHWYECKUX pacTeopurencii. Hambomnee merecoodpaszno
HCTIONB30BaTh 3TOT METOM U1 YAAJICHUS MApOB SOBUTHIX BEINECTB M IIPEAIIOIArac-
MBIX KAQHIIEPOTCHOB B TEX CIIy4asX, KOTA COACPKaHHE MPUMECEH JODKHO OBITH CHH-
JKCHO 10 HCCKOJBbKHX MHIJTHOHHBIX I[OJ'IGI\/II HJIA HHOKC.

[MInporoe mpuMEHEHHE HAXOAUT aACOPOLMS I YIAJNCHUS APOB PACTBOPUTEILI
73 OTPA0OTAHHOTO BO3/IyXa MPH OKPACKE aBTOMOOMIICH, OPraHMICCKUX CMOJ M TApOB
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PACTBOPHTETA B CHCTEME BEHTUIALHH MPESAMPHATHIA TIO MPOU3BOACTBY CTCKIOBOJIOKHA
H CTCKJIOTKAHH, a TAKXKE MapoB d(PHpa, aleTOHA W APYTHX PACTBOPUTENCH B MPOH3BO-
CTBE HUTPOLCIUIIOIO3BI U OE3ABIMHOTO TTOPOXa. AJCOPOCHTHI HCTIOMb3YIOTCS I O4H-
CTKH BBIXJIOIIHBIX TA30B aBTOMOOHIICH H AT YAAJICHUA AQ0BUTBIX KOMIIOHCHTOB, Ha-
mpumep H,S w3 ra3oBeIx MOTOKOB, BRIOPACEIBACMBIX B aTMOC(Epy uepe3 madoparop-
HBIC BBITSDKHBIC ITKA(BI. AICOpOINS MPUMCHACTCA H U YAAJICHAS PaIHOAKTHBHBIX
TAa30B IPH 3KCILTYaTalluH AACPHBIX PCAKTOPOB, B YaCTHOCTH, paJ0OHA U PAAUOAKTHBHO-
r0 HOJA.

AncopOrms HAXOAWUT NMPHUMEHEHHWE W B TEX CIy4asx, KOraa HeoOXomuMmo Ooxee
JUTH MCHEe H3OHPATENIFHOC YIANCHUS OMPSACICHHBIX ra3000pa3HbIX KOMIIOHCHTOB U3
cMecH. [ToMHUMO UCTIOTB30BAHMS U OCYIIKH Ta30B, HMIPETHAPOBAHHBIC 4COPOCHTHI
HMCHKT U APYTHUC obOmactu NPUMCHCHHUS, CBA3AHHBIC C UX CCIICKTHUBHOCTBIO, HATIPUMCED,
LU YIAJNCHUS 3THJICHA W3 OTXOMAINUX Ta30B. MOJCKYJPHBIC CHTA HCIOIb30BATHCH
JUIA YAANEHUA MapoB PTYTH HA NPEANPUATHAX 10 MPOU3BOACTBY XJI0pA U IIEIOYH, TAC
TOPUMCHAIOTCS AJICKTPOIH3EPEl ¢ PTYTHBIM 3ICKTPOAOM. [IpOBEICHBI 3KCHICPUMCHTHI
no ypaneHuro SO, Ha MOJEKYIIPHBIX CHTaxX. AACOPOLUS MPHUMEHSICTCS I Y IAICHHS
HCOPraHMICCKUX 3.’:1I’p$13HeHI/II\/’I H3 TOIIOYHBIX I'a30B.

B HCKOTOPBIX CAy4asX, B YACTHOCTH HPH 00PadOTKE TOPIOYHX TA30B, I pPa3py-
MCHUA TOKCHUYHBIX OPTraHUYICCKUX BCHICCTB MOKCT OBITh HCIOJIb30BAHO JOKHTAHHUC,
OJHAKO MPUMEHCHHE 3TOT0 METOAA 3aTPYAHCHO TEM, YTO KOHLCHTPAILMH OpraHHMC-
CKHX TIpHMEcCeil, paclpeacieHHBIX B OOIBIIOM 00BEME BO3AyXA, OYCHb HU3KH. [
TOTO YTOOBI HATPETh TAKAE OOJBIIAE KONMYECTBA BO3AyXa OO TEMIICPATyp, MPH KOTO-
PBIX MPOBOIAMTCA JOKHTAHHE, PACXOOYETCSA OUYCHb OONIBINOC KOJMHYECTBO JHCPTHH,
JaKe TIPH MCIONb30BAHMH CIICIHAIBHON ammapaTypbl, 00ECICUHBAIOIICH YCHICHHBIH
TEIUIOOOMEH B Ta30BOH (pase. DKOHOMHYHOCTH IPOIECCA AOKUTAHHUSI MOXKET OBITH
3HAYUTEIHHO MOBBINICHA OMaroaaps aacopOUMOHHOMY KOHLCHTPHPOBAHHIO 3arpsa3He-
HUl mepen nokuranueM. HamOompmmit SKOHOMIYMCCKHH 3(D()CKT JOCTHTAcTCAd B TEX
CIydasX, KOTAa 00BEMHAS KOHICHTPAIHA 3arps3HUTENCH cocraBmaer 20...100 M,
XOTS METOZ OCTAETCA HP(PEKTHBHBIM H NPH KOHIEHTpAmuax 10 300 maH ' . O6padaTsi-
BaeMble Ta3bl MPOIYCKAOT YEpe3 CIOHW amcopOeHTa OOBIMHBIM 00Pa30M, a HACHIIICH-
HBIl aACOPOCHT MPOAYBAIOT BO3IYXOM, KOTOPBIM 3aTeM MOCTYNACT HA JOKHTAHHE.
Takoi METON MO3BOACT MOBBICHTH KOHICHTPAIMEO 3arpsa3auTea B 40 pas. Axcopo-
OHOHHOC KOHLCHTPHPOBAHUC OKA3AJOCh LEICCOOOPA3HBIM HMPH OOBEMHBIX KOHICH-
TPAUMAX 3arps3HETETA A0 300 MIH ', TprueM 3((EKTHBHOCTD aACOPOIHOHHOM 06pa-
OOTKM pEe3K0 BO3pPACTacT C YBEIMUCHHEM O00BEMa 00pabaThIBAEMOTO Ta3a».
[http://doc knigi-x.ru/22tehnicheskie/7464 5-1-ministerstvo-obrazovaniya-nauki-
rossiyskoy-federacii-penzenskiy-gosudarstvenniy-universitet. php|

10.3. AxcopOuyisi HapoB OPraHUEeCKHX PACTBOPHTE.ICH

«BBIOpOCHI TAPOB PACTBOPHTENCH MPOUCXOMIT MPH WX XPAHCHUH W TIPH HCIONb-
30BaHHU B TEXHOJIOTMYECKHX Ipoleccax. [ uX peKyIepaluu HCIOIb3YIOT MEIKO-
TIOPHUCTHIC AACOPOCHTHI: AKTHUBHBIC YIIIH, CHIIMKATCIIH, ATIOMOTCIH, LICOIHUTHI, IIOPUC-
ThIE cTeKa. Hambonee mpeamouTHTENBHBI IS PEMCHHUS 3TOW 32141 aKTUBHBIC YTIIH,
MOCKOJIbKY 3TH THAPO(OOHBIC aICOPOCHTHI XOPOIIO COPOUPYIOT Mapbl OPTAHHICCKUX
PACTBOpHTENCH NMPH OTHOCUTEIBHOM BIAYKHOCTH OYUINAEMBIX MAPOTra30BbIX CMECEH 10
50%. PeHTabenpHOCTh PEKYTIEPANHOHHBIX YCTAHOBOK 3aBHCUT OT KOHICHTPALMH Ia-
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POB JIETYUHX PACTBOPHTCICH. HAMMCHBINAA KOHLCHTpaUms il OyTHIaLeTaTra paBHA
1.5 r/x’; Tomyona — 2 /M’; aneroHa — 3 /M’ 6eH3ona — 2 /M, GeH3mHA — 2 T/M; ce-
poyriepona — 6 r/r.

[NornowmeHne TapoB IETYYAX PACTBOPHTEICH MPOU3BOAUTCA B PSKYIICPALIHOHHBIX
YCTAHOBKAX CO CTAMOHAPHBIM CIOCM aICOPOCHTA, Pa3MCIIACMBIX B BEPTHKAIBHBIX,
TOPU30HTAIBHBIX MM KOJBIEBBIX afcopOepax. AncopOepsl BEPTHKAIBHOTO THIIA HC-
TIOJIB3YHOT IPH HeOOIBIIMX ITOTOKAX OYHINACMBIX IMAPOTra30BBIX CMGCGI\/’I, TOpU30HTAIb-
HBIC U KOIBLEBBIC ANMAPATHl MPHUMCHAIOT M 00pabOTKH CMECeH MPH BBICOKHX CKO-
POCTAX MOTOKA. PeKynepalMOHHbIC YCTAHOBKH HMEPHOAMYCCKOTO ACHCTBHA paboTaroT
IO YETBIPEX-, TPEX-, U ABYX(Pa3HOMY mukiaaM. Uersipex(aszHbIl LMK BKIFOYACT I10-
caeaoBaTenbHO (hasel aacOpOLHH, ICCOPOINH, CYINKH H OXITAXICHHA. B TpexdazHoMm
MUKJIC HCKITFOUACTC OOHA H3 (ha3 CYIIKH HITH OXJIAXICHHUS. JByX(Da3HBIH MUK BKIIFO-
YAeT ABC ONCPALMH. AACOPOLHIO M ACCOPOIMIO, TMPH 3TOM TPOIECCC anacopOunu Co-
BMEIIAKOT C CYIOIKOH M OXJIAKACHHEM MOTJIOTHTENA. {1 HENPEPBIBHOCTH PEKyIepa-
OHOHHOTO MPOLECCa YCTAHOBKA YJIABIHBAHUS MAPOB JICTYYHX PACTBOPUTEIICH JOJDKHA
BKIIFOUATh KAaK MHHUMYM JBa a1COpOepa NEPHOIUIECKOTO JCHCTBHS.

B mocmemHee BpeMs OONBINOS Pa3BUTHE MONYYHIM HENMPSPHIBHOACHCTBYIOIIHC
YCTAHOBKH C ABWKYIIUMCA INIOTHBIM HJIA IICCBAOOKIKCHHBIM CJIOCM a/:[cop6eHTa, K
NPEUMYIICCTBAM KOTOPBIX OTHOCATCS BBICOKHEC CKOPOCTH O6pa6aTI>IBaeMI>IX IIOTOKOB,
KOMIIAKTHOCTD O60pyI[OBaHI/I}I, BBICOKAA CTCIICHb HCIOJIB30BAHHS aI[COp6eHTOB, HHU3-
KHC JHEPro3aTparbl, BO3MOYKHOCTh ABTOMATH3AUWH Tpouecca. COBCPIICHCTBYIOTCA
TAKOKE YIJICPOAHBIC MATEPHATIBI — MMOTJIOTHTEIH B BHAC YIICPOJHBIX BOJOKOH, obecre-
YHBAIONINC BBICOKYIO CTEIICHB (00s1ee 99%) peKymepanmu pacTBOPUTCICH, TOHWKCH-
HYIO II0’Kapo- H B3PBIBOONMACHOCTH, CHIDKCHHE TIOTEPh PACTBOPUTEIICH H3-32 TCPMHMC-
ckoro pasnoxenus. g Gonee riyOOKOi OUYHCTKH MApOra3oBBIX MOTOKOB OT IMApOB
JCTYYHX PACTBOPHUTEICH UCMONB3YIOT KOMOWHHPOBAHHBIC METOIbI, COYETAOMINE Pa3-
JMYHBIC MPOLECCH OYUCTKH. HampuMep, mpu pekynepanun cMecH (JSHONA H 3TaHOIA
M3 OTXOSINUX Ta30B UL VIABIUBAHKS MApOB (JSHONA HCHONB3YIOT aOCOPOIMOHHBIH
MCTOA, a A VIABIHBAHHA HAPOB 3TAHOMA — aACOpOmmMOHHEN». [http://doc.knigi-
x.ru/22tehnicheskie/74645-1-ministerstvo-obrazovaniya-nauki-rossiyskoy-federacii-
penzenskiy-gosudarstvenniy-universitet. php|

10.4. O9nCTKA ra3oB OT OKCH/IOB a30Ta

«Kaxk abcopOumnoHHbIE, TaK U aACOPOIMOHHBIC IMTPHEMBI ITOTJIOMICHHUS CTA000KHUC-
JUTCIIBHBIX HUTPO3HBIX T'a30B MaJ'IOC-)(I)(I)eKTI/IBHBI BCJICACTBHC 3HAYHATCIILHOH HHECPTHO-
ctu NO.

B npoMBINITCHHON MPAKTHKE OYMCTKA OTXOAAINNX ra30B OT OKCHAOB a30Ta IpPH
HCTONB30BAHHU aACOPOCHTOB — MOTJIOTUTENCH OTpaHHYCHA. XeMOCOPOIHOHHAS OYH-
CTKa Ta30B OT OKCHIOB a30Ta NMPHMCHMMA HA OCHOBE HCIIOJB30BAHHA TBEPIBIX Be-
IICCTB, CIIOCOOHBIX BCTYMATh B XUMHICCKOS B3amMoaekicTere ¢ NO,.

C wemsro ynasmuBauuga NO, H3 0TXOAAINX Ta30B pa3paboTaH METO aacopOIniH
OKCHAOB a30Ta TOP(omenoyHbIMH COpOSHTaMHU B ammaparax kuroimero cios. Cre-
TICHb OYHCTKH Ta30B, coaepxamux 0,1...2% NO, npu BpeMeHn koHTakTa a3z 1,6...3
¢, JoctHract 96...99%.

Eme Oomprmmit 3h(EKT TOCTUTACTCA TMPH HCHOAB30BAHHE TOP(a, 00paboTaHHOTO
aMMHAAKoM. HemocTaTkoM 3TOro Meroda fBIACTCH BO3MOJKHOCTH CAMOBOSTOPAHHA
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Topda.
Z[JI}I I[GHI/ITpI/I(I)I/IKaI.[I/II/I OTXOOAIMUX Ta30B BO3MOXKHO HCIIQJIB30BAHHC 6ypI>IX yr-

neH, (ochaTHOrO CHIPBS, JTHTHUHA. TBEpAbIC OTXOABI — MPOIYKTHI TA300UHCTKH HE
NOANICKAT PETCHCPAIMA U MOTYT HCIOJIB30BATHCA KAK OPraHOMHHCPAJIBHBIC y/:[06pe-
HUA W MPOMBIIITICHHBIC PCATCHTEIL. B kauectBe APYrux AOCTYIHBIX W ACHICBBIX IOTJIO-
trencit NO, MOTYT HCIONB30BAaThCA H3BCCTh, M3BCCTHAK, CIAHIEBasA 3071a. Otpado-
TAHHBIC XeMOCOp6eHTI>I MOXHO HCIIOJIB30BATH AJIA HefITpaJ'IHSaI.[HH KHUCJIBIX CTOKOB H B
KAuCCTBC a30TOCOACPIKAIIIX YAOOPCHHID . [http://doc.knigi-
x.ru/22tehnicheskie/74645-1-ministerstvo-obrazovaniya-nauki-rossiyskoy-federacii-
penzenskiy-gosudarstvenniy-universitet. php|

10.5. O4uncTKA ra3oB OT JNOKCHAOB CEPBI

((Z[JI}I OYHUCTKH AOBIMOBBIX Ta30B OT AUOKCHAA CCPBI HCHOJB3YKT TBEPABIC XCMO-
COp6eHTI>I IIyTEM HUX BBCACHHS B TBUICBUAHOM COCTOSAHHH B TOITKH MJIH TAa30X0AbI TCII-
JO3HEPTETHUECKHUX arperaros. B kadecTBe XeMOCOPOCHTOB MOTYT OBITh HCIOJIB30Ba-
HBI H3BCCTHAK, JOJIOMHT HIIH H3BCCTh.

Z[JI}I YBCIMICHUA AKTHBHOCTH XeMOCOp6eHTOB BBOIAT CIICITHAJIBHBIC Z[O6aBKI/I B
BHJIC HCOPTAHMYCCKUX COJICH, OKCHXJIOpHIA Meau, okcuaa MarHmia. K cyxmm cmoco-
6aM OTHOCHTCS MOTJIOICHHE TUOKCHIA CEPhI YTICPOIHBIMH IOTJIOTUTCISIMHA (AKTHB-
HBIC YIJIM W MOIYKOKCHI) mpu Temmeparype 110...150 °C. D¢pdexruBHOCTD yriean-
copOrmonHON ouncTKH mocturact 90...95 %. Jina pereHepanuy HACHIIEHHBIX ITOTJIO-
TUTEJIEH MOTYT OBITh HCIOIB30BaHBI TepMIdeckuii (10 400...450 °C) u 3KCTpaKUHOH-
HBIH (IIO0TPETOH BOIOH) CIIOCOOBL.

Pa3paboran npomecc qma ancopdunn SO, H3 OTXOAAMHAX TAa30B, B KOTOPOM TIPO-
HCXOIUT aACOpOIMs M KaTaTHTHICCKOE OKHCacHUE SO, B ABIKYIIEMCS CIOC AKTHBH-
POBAaHHOTO YTIIf, 4 TAKKE MPOLIECC C UCTIOMb30BAHMEM IIEIOYHOTO OKCHAA ATFOMUHH,
TpaHyJasl KOTOpOro comepxar 56% AlLO; m 37% Na,O». [http://doc knigi-
x.ru/22tehnicheskie/74645-1-ministerstvo-obrazovaniya-nauki-rossiyskoy-federacii-
penzenskiy-gosudarstvenniy-universitet. php|

10.6. OuncTKA OT XJIOpPA U XJI0PHAA BOAOPOIA

«T"a3000pa3HbIi XJIOpP XOPOIIO IMOTIOMACTCSI TBEPABIMH OPTAHHMICCKUMHE COCIH-
HEHUSIMH, TAKMMH KAK: ITUTHHH, JTUTHOCYJIH()OHAT KATbLH, MPEACTABILIFOIINE COOOH
OTXOJbI MPOLIECCOB XAMHYECKOI MepepabOTKH APEBECHHBI U PACTHTEIBHOTO CHIPbs. B
Ka4CCTBC TBECPABIX MOTJIOTUTCIICH XJopuaa BOAOpPOAAa W3 OTXOOAIIUX Tra30B MOTYT
OBITh HCIOIB30BAHBI XJTOPOKCHA JKeJe3a, XJIOPUI 3aKHCHOH MemH, cyab(parel u (oc-
(haTeI MCTH, CBHHIA, KAAMHUS, 4 TAKKE ICOMUTHL. JTH NOTIOTHTCIIH HCIOIB3YFOTCS IS
00paboTku HU3KOKOHIEHTpHPOoBaHHBIX M0 HCI razos (m0 1 00.%) B mmporoM mHTEP-
Basie ux temmeparyp. Jng yaane-uust HCl w3 0TX0AAMIMX ra30B BO3MOKHO HCIOJIB30-
BaTh MOPOLIOK HETAIICHOH M3BeCTH. KOHTAKT ee C ra3aMH OCYIICCTBILIOT B PEaKTOpe
KHILAIIETO CIOS HJTH HEMOCPEACTBEHHO B Ta30x04¢. OTICICHHBIH OT ra3a MOTJIOTHTEIb
MOCIC  PCTCHCpAllMH MOXKHO  BO3BpatuTh B mpouecc».  [http://doc knigi-
x.ru/22tehnicheskie/74645-1-ministerstvo-obrazovaniya-nauki-rossiyskoy-federacii-
penzenskiy-gosudarstvenniy-universitet. php|

10.7. OuncTKA TA30B OT CEPOBOAOPOIA
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«nyOokyro ouncTky Ta3oB or H,S oOccrmeumBaroT aacopOIHOHHBIC MCTOABI C
HCIIONIb30BAHHEM THAPOKCH/IA JKEJIE3a, AKTHBHOTO YTJIL, ICOIUTOB M JPYTHX HOTIOTH-
TEeH.

O¢pdexruBHpM TOTTOTHTETICM H)S ABIACTCA aKTHBHBIN Yroib. BBICOKas 3K30-
TEPMUYHOCTD TIPOIIECCOB OKMCIeHuI H,S B ancopOeHTE NMPHUBOAUT K HHTCHCHBHOMY
pa3orpeBy CIIOA MOTJIOTUTEIS M K PHCKY BO3TOPAHMS YIJLL B 3TOMH CBA3M OYHCTKY Ta-
30B AKTHBHBIMH YIJIME OT H,S MPOBOIAT MPH KOHIEHTPAIMH 3aTPASHATENTA 10 5 /M.
CepoeMKOCTh HCIOIB3YEMBIX AT OMHCTKHU Ta30B 0T HoS aKTHBHBIX YIIEH COCTABILSIET
200...520 /v, ITpu BBICOTE CIMOA T Oosiee 1 M qocTHTacMast CTCIICHb HACHIMICHHUS
TOTJIOTHTEIA TipeBOCcxXoauT 90%.

PereHepanmio HACBINICHHBIX YTJICH MPOBOAAT PACTBOPOM CylIb(puma aMMOHHA
(NH,),S.

DKCTParupOBaHHBIA YTOJb OCBOOOKIAIOT OT CYIb(HIHON CEphI MPOMBIBKOH €TO
BOJOI, OTHAPHUBAIOT A YIAJICHUA AMMOHHUHBIX COICH M CYIHAT.

(] PeKTHBHBIM CPSACTBOM OYHCTKH Ta30B OT H,S ABITIOTCS CHHTETHUCCKHE 1ICO-
JUTHI IPH 00paboTKE Ta30B ¢ coacpkaHueM cephl < 2 %. KoHueHTpamus Cephl B O4H-
IIAEMBIX HMH Ta3aX MOMKET OBITh CHIDKCHA 10 | MI/M° ¥ HIDKE.

B mpakruke oumcTku 0T H,S TEXHOMOTMYECKHX Ta30B HAXOJIT MPUMCHCHHE IMO-
TJIOTHTEIIH, TIOTY9AaeMbIC HA OCHOBE OKCH/IA IIMHKA, OKCHIOB IIMHKA M MC/IH.

[Tporecch! OYHCTKH C HCIIOIBb30BAHUEM 3THX XEMOCOPOCHTOB TPEOYIOT MpeaBa-
PHUTCIBHOTO HATPEeBAa 00padarbBacMbIX Ta30B. OTpaboTaHHBIC MOTIOTHTCIIH OOBIMHO
HC PCTCHCPHPYIOT B CBA3H CO CIIOKHOCTBIO Tporiecca accopoumm». [http://doc knigi-
x.ru/22tehnicheskie/74645-1-ministerstvo-obrazovaniya-nauki-rossiyskoy-federacii-
penzenskiy-gosudarstvenniy-universitet. php|

Kontpoasnbie Bonpocht
1. Texro0THA A0COPOLHOHHON OUHCTKH MPOMBIILIICHHBIX BEIOPOCOB.
2. HasHaucHHUE, YCTPOMCTBO M MPHHIINIT ACHCTBHA aOCOpOCPOB.

PexoMeHI0BaHHAS TUTEPATYpA MO TEME JeKumu: [1 — 25]

Jexknus 11.
YerpoiicTBO 1 NIPHHIMMN JeiicTBHSA agcopiepon

JInst OUMCTKH Ta30B HUCTOIB3YIOT aACOpPOCpPhl MEPUOAMUCCKOTO U HEMPEPHIBHOTO
geicTBia. CyMICCTBYIOT Pa3fAMYHbIC KOHCTPYKIHH anaCcOPOCpOB: MEPUOAHUCCKOTO H
HEMPEPBIBHOTO ACHCTBUS, TOPU30OHTABHBIC U BEPTHKABHbIC U T. 1,

11.1. AxcopOepsI NEPHOAMTIECKOTO AeliCTRHSA

K annapartaM nepruoOaUICCKOro I[efICTBH}I OTHOCATCA BCPTHKAJIBHBIC, TOPH30H-
TAJIbHBIC, KOJBICBBIC a;[cop6epbl, d TAKIKC BBIIMQJIHCHHBIC B BHAC pr6an0r0 TCILIO-
OOMEHHHKA. EI[I/IHI/I‘IHa}I TIPOU3BOAUTCIBHOCTh BCPTHKAJIBHBIX OI[HOCJ'IOI\/’IHBIX aacop-
6epoB 00BMHO He TpeBbImAacT 10000 M/4.

AncopOepsI IEPHOIMIECKOT0 ACHCTBHSI MOTYT OBITH C HEMOABIKHBIM CIIOEM H C
KHIDIIHM CJIOCM aacopOCHTA.

41



OCHOBHBIM TIOJIOXKHUTEIBHBIM (PAKTOPOM aACOPOIHOHHBIX YCTAHOBOK ITEPHOIMMC-
CKOIro Z[efICTBI/I}I C HCIOABHKHBIM CJIOCM a;[cop6eHTa ABJBICTCA OTCYTCTBHUC B HUX HC-
THPAHUS YACTUL[ COPOCHTA B PE3yIbTATE TPCHHSA OTHA O APYTYIO H O CTCHKH aNmapaTa,
TpyOompoBoaa u T.I. B ancopbepax mepHOIHUecKOro ACHCTBHA AOCTHTACTCH IOCTa-
TOYHO BBICOKAS CTCTICHb OYHUCTKHU U OCYIIKH ra-30B, MOAABACMBIX B ainapar.

OCHOBHBIMH HEJOCTAaTKAMH aAcOpOEpOB NMEPHOAMICCKOTO JCHCTBHUS SBILIFOTCS
HEOOJBINHE CKOPOCTH TA30BOTO MOTOKA B MIMXTS W OTHOCHTCIBHO Mayas IO COp-
OcHTa, aKTHBHO YYACTBYIOILECTO B MpoLecce (30Ha MAaCCOMEPeaadt, KaK MPpaBHiIo, 3Ha-
YUTCTIFHO MCHBING O0IICH TOMIUHEI ¢10s). Kpome Toro, 001bIMoe CEUCHAS TOPH30H-
TAJBHBIX a7COPOCPOB HE 00CCICUHBACT PABHOMEPHOCTH PACIPEACIICHAS MAPOTa30BhIX
MOTOKOB TI0 CCUCHHIO H, CICIOBATCIBHO, H MOJTHOTHI HCIOJB30BAHUSA AICOPOIMOHHOM
eMroctH copOeHTa. [103TOMY BepTHKANBHBIC aaCcOpOCPHl MO CPABHCHHIO C TOPH30H-
TaJbHBIMH OOJIEE PAIMOHATIBHBI B HCIIOIB30BAHUH. AICOPOEPHI TOPH30HTAIBHON KOH-
CTPYKUHH LETIeCO00PA3HO MPUMEHATh MPH OYUCTKES OONBINMX KOJHYCCTB Tasa OT XO-
POIIO COPOUPYIOIIHXCS MPUMCCCH.

B amcopOIMOHHBIX YCTAHOBKAX TNEPHOAMYECKOTO ACHCTBHS IPEAYCMATPUBAIOT
HECKOJIBKO aJCOpOepoB AT PA3IHUHBIX TSXHOJOTHUSCKHX CTaJHH — aacopOimu, ae-
COpOUHH, CYIIKH HITH OXJIAKICHHS.

AncopOepsI ¢ HCTTOABH)KHBIM CIIOEM MPEACTABIIIOT COOOH IMTHHIPHICCKHUS BEP-
THKAJBHBIC WJIH TOPU30HTAJIBHBIC CMKOCTH, 3aIIOJTHCHHBIC CIIOCM a/:[cop6eHTa. B taxux
anmaparax aJcopOnHIo MPOBOAT MO cramusaM: 1) axcopOumst; 2) xecopdums; 3) cyImka
aacopOenra u 4) oxmakacHue agcopoeHTa. HoBbie KOHCTPYKIMH aacopOepoB IEPHO-
JUYCCKOTO ACHCTBHSA MO3BOJIIOT 0071ee 3(D()eKTHBHO MpoBeCTH Ipouecc. K HuM oTHO-
CAT aacopOep MOI0YHOTO MHOTOCCKIIHOHHOTO THMA (puc. 11.1).

B Kondewcamap

Uvuuc.eu- Puc. 11.1. Aocopbep nonounozo
Wbil 2G3 | MUNA € HENOOBUICHBIMU CNOAMU AO-
copbenma.

Tennonocumens

«Pasmemas ancopOCHT B ammapaTte TOPH3OHTAJIBHO BBICOKHM CIOEM, MOYKHO
MPAKTHYCCKH YCTPAHUTH BIHSHHAC HEPABHOMECPHOCTH CIIOS HA CTCIICHD OYHCTKH TA30B,
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HO TIPH 3TOM BO3PACTAeT a3pOAUHAMHYCCKOS COMPOTHBICHHE aacopoepa. Kpome Toro
YACTHIIBI ACOPOCHTA B BHICOKOM CIIOC HHTCHCHBHO MPOTPEBAIOTCS H3-3a CIAaboro Tem-
J00TBOAA W3 30HBI KOHACHCALWH, YTO YMCHBIIACT COPOIHOHHYI0 EMKOCTh aACOpPOCHTA
H HOKENIATEIFHO BCICACTBAE BO3MOKHOCTH BO3TOPAaHHA. ECIH KOHUIEHTpaumns 3arpsas-
HHUTCIIAI BBICOKA, TO MOXKCT CTATh H606XO£[I/IMI>IM 1 HCKYCCTBCHHOC OXJIAKACHHUC CJIOA
ancopOcHTa.

OIHOKpATHOE HCHOJB30BAHHC AACOPOCHTOB B ammapaTtaX MEPHOIHYCCKOTO ACH-
CTBHS MOXKCT MPEAYCMATPHBATHCA MPH HCOOXOTMMOCTH SMH3OMMUCCKOH 00pabOTKH
HUIA OYUCTKH MAJBIX KOJIUYCCTB 3arpsA3HCHHBIX Td30B; NMPH HU3KHX KOHLCHTPALHAX
3arps3HUTENCH, PH OYHCTKE Ta30B, COACPIKAIINX OAKTCPHOIOTHICCKHE, PAJHOAKTHB-
HBIC 3arpA3HCHUA WM BBICOKHUC dO3BI CI/IJ'II)HOI[GfICTBYIOH.[I/IX SIAOBHTBIX BCIICCTB. B
TAKHX CIy4asX yAOOHEe BCEro YIAKOBBIBATH AICOPOCHT B KACCETBI COBMCECTHO C
(I)I/IJ'IBTpaMI/I WIH IOMCIIATH B KOHTefIHepBI C MPUCOCOAUHUTCIIBHBIMHA 3JICMCHTAMMH.

[TpomomKuTETbHOCTH PA0OTHI MEPHOIUICCKIX aACOPOCPOB HA CTAIUH aACOPOIIH
ONpeIeACTCA MOTHOTON MOTTIOIICHHAS 3aTPA3HAIOIICTO KOMIIOHCHTA.

Jns HectaumoHapHOTO aacopdepa ¢ 3aKpeIICHHBIM CIIOEM HeOOXOAMMO OTpe/ic-
JMTh MOMEHT MPOCKOKA. [TPOCKOK TMPOUCXOIHUT, KOTAA H3MEHAOMANACA KOHICHTPALHS
3arps3HUTENS B BBIXOJAMICM TAa30BOM MOTOKE JOCTHTACT OMPEACICHHOTO 3aJaHHOTO
3HAYCHUS, KOTOPOES MOXKET OBITh, HATIPHMEP, PABHO BETHYHHE, JOMYCKAEMOI CTaHIap-
TaMH 11 JAHHOTO BBIOpoca. Bpemst, HeoOXoamMoe 71t JOCTIKEHHUS IPOCKOKA, OTpe-
JETSIeTCA U3 YPABHCHHH MACCOTICPECHOCA H YCIOBHH PAaBHOBCCHSA, OHO, B CBOK) OvC-
peab, MO3BOMCT OMPSACTATH HEOOXOAUMOE KOIHYCCTBO aacopOeHTta. Juamerp aa-
COPOIMOHHOTO CIIOSI PACCUMTHIBAIOT, KAK U B CIIydac abcopOIWH, HCXOAS M3 TOIyCTH-
MO} BEJIMMHHBI THAPABIIICCKOTO COMPOTHBIICHHAL.

B ancopbepax ¢ HEMOABIKHBIM CIIOGM a3 HEMPEPHIBHO MPOXOTUT HYepe3 aacop-
OCHT, KOTOPBIA B HAYAIBHBIM MOMCHT BPEMCHH HE COACPKHUT afcopdata (puc. 11.2)».
[http://doc knigi-x.ru/22tehnicheskie/7464 5-1-ministerstvo-obrazovaniya-nauki-
rossiyskoy-federacii-penzenskiy-gosudarstvenniy-universitet. php|

CHavama aacopOCHT KOHTAKTHPYET ¢ MOCTYMAOIIMM KOHICHTPHPOBAHHBIM pac-
TBOpOM. B pesynbrare mpoxo:KICHHS Yepe3 BeCh CI0H aacOpOCHTa MOUTH BCE PACTBO-
PEHHOE BEILECTBO YAAIIETCA U3 pacTBopa. PucyHok 11.2 wnmocTpupyer npouece npu
MoJaye MOTOKA CBEPXY BHU3.

Camas BepXHSS 4acTh CJIOS HACBIACTCA, H OCHOBHAA aaCOPOLHA MPOMCXOIUT B
CPaBHHTEIIFHO Y3KOH YaCTH CJI0S COpPOCHTA, Ii¢ KOHLICHTPALMS OBICTPO H3MCHACTCHL
Jta y3Kas aacopOUMOHHAS 30HA CMEIACTCS BHA3 IO CII0I0, 00Pa3ysl KOHICHTPAIMOH-
HYHO BOJHY, CKOPOCTh CMCIHICHHS HAMHOTO MCHBING, YeM JIMHCHHAsA CKOPOCTh rasa,
MPOXOAAIICTO uepe3 cioi copbenTta. C TEUCHHEM BPEMEHH KOHIICHTPALHWS pPacTBO-
PCHHOTO BCILECTBA B BBIXOMAIIECM MOTOKE Bo3pacTaeT. Korma oHa JOCTHraeT 3apaHee
3aJaHHOTO MPSACTBHOTO 3HAYCHHUS, KOTOPOES, HAIPHMEDP, MOKET OMPEACTATHCA TPeOo-
BaHMSAMH 3aKOHOJATEIBCTBA MO OXPAHE OKPYYKAIOIICH CPeJbl, CUUTAIOT, YTO MPOU30-
mreJt Ipockok. [1ocie 3Toro KOHNEHTPALH PACTBOPSHHOTO BEIECTBA OBICTPO BO3pac-
TACT, TAK KaK aACOPOMHOHHAS 30HA BHIXOAWT 32 MPEICTHI CI0SA COPOCHTA; B KOHCUHOM
HUTOI'C KOHLICHTPAIMA PACTBOPCHHOI'O BEIICCTBA HA BBIXOAC CTAHOBUTCA TaKOH JKC, KaK
H B HCXOTHOM PAcTBOpPE. 3aBHCHMOCTh KOHLICHTPAIMH OT 00BbeMa BBIXOAAIICTO MOTO-
Ka B 3TOH 00JIaCTH HOCHT HA3BAHUE KPUBOT HPOCKOKA.
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Puc. 11.2. Hecmayuonapnas adcopbyusi ¢ 3akpenienHom cioe copbenma: 1 — mouxa
npockoka; 2 — aocopbyuonnaa 3oua; O. H. — 06vem, 3an0HenHblil HACAOKOT

Ecmu maps! BemmecTBa a1uadaTHICCKH aICOPOUPYIOTCA U3 TA30BOM CMECH, TO Tell-
JIOBBIOCTICHHE B TIPOICCCE AACOPOLHH OMHCHIBACTCA TEMIICPATYPHOH KPHBOH, KOTOpAs
MPOXOJHUT IO CIOK COPOCHTA AaHAIOTHYHO KpUBOH aacopOuuu. [ToBbimenue TemMmnepa-
TYPBI BHIXO/SIIIETO IIOTOKA MOKET CIY’KHTh YKA3aHHEM HA MPUOIKCHHE MPOCKOKA.

Bpewms, uepes KOTOpPOe MPOUCXOANT MPOCKOK, H (POpMa KPHBOI MPOCKOKA OKA3BI-
BAaIOT 3HAYUTEIIHLHOC BIHAHHE HA PSKAM PAOOTHI aACOPOCPOB C HEMOABIKHBIM CIIOCM.
®opma kpuBoH ompenensteTcd (PaKTHICCKOH CKOPOCTHIO H MEXaHH3MOM aICOPOIHOH-
HBIX MPOIECCOB, MPHPOAOI aACOPOLMOHHOTO PABHOBECHSA, CKOPOCTBIO MOAAYH JKHI-
KOCTH, KOHLICHTPALIHCH PACTBOPESHHOTO BELISCTBA H BBICOTOH c1os copOenTa. B Heko-
TOPBIX CIAYYAsX TOUKA MPOCKOKA BRIPAYKCHA OUCHb PE3KO, 4 HHOTA €¢ BEChbMA TPYIHO
OOHAPYKHTb.

Kak mpaBmiio, BpeMs A0 HACTYIUICHHS MPOCKOKA YMEHBINAETCA C YMCHBIICHHCM
BBICOTHI CIIOSl H YBEIHYCHACM pa3Mepa YacTHL aacOpPOCHTA, CKOPOCTH MOJAYH ChIPbS
H KOHICHTPAIIMH PACTBOPCHHOTO BEIICCTBA B HeM. [IpH MPOCKTHPOBAHMH MpoLEcca
TpebyeTcs ompeAeIiTh BpeMs J0 HACTYIUICHHA MPOCKOKA, UM Yero HeoOXOAUMO MO-
CTPOCHHUE KPUBOH MPOCKOKA.

B cxeme, npuseneHHOH HA puc. 11.3, aacopOep MokeT padoTaTh MO TPEM TCXHO-
JOTHHMECKUM IIMKJIAM: 4YeTbIpex(azHoMmy, Tpex(aszHoMy u aByxQasHomy. [Ipu dersl-
pex(a3HOM LHKIC MOCICTOBATCIBHO MPOBOIATCA aACOpOLHA, ACCOPOUMA, CYIIKA H
OXIakacHUE afacopOeHTa. TpH MOCICAHUE CTATHH MPEACTABIAIOT COOOH mpouecc pe-
TCHEpallMH aAcOPOCHTA, T.€. BOCCTAHOBJICHHSA €TI0 CMOCOOHOCTH MOTJIOMATH LICICBBIC
KOMIIOHCHTHI 3 HCXOAHOH cMecH. B Tpex(a3zHoM mukie axcopOCHT mMOCIC PereHepa-
UM OXJAXKTACTCS MCXOTHOH CMEChI0 B Hauane (a3sl axcopOimu. [Ipu aByxdaszHom
[HKJIC YaCTh HCXOTHOH CMECH MOJACTCA B aacopOep CHAYaa ¢ MOJOTPEBOM, a MOTOM
0e3 HEro, WM KE B TCUCHHC BCCH CTAaMH aAcOpPOLHH CMECh MOJACTCHA NMPH OJHOM
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TCMIICPATYPE. OTHM AOCTUTACTCA COBMCHICHHC CYIIKH W OXJIAXKACHUA CO CTaZ[I/IefI ana-
copOumu.
HemnpepsiBHOCTS TIpoIiecca MO ra30BOH (pase oOSCIeuHBACTCH COCOMHCHHEM He-

CKOJIbKHX OHHAKOBBIX aIcOpOCpOB B OaTapero.
B r

! L 4 Puc. 11.3. Cxema ao-
' l ]—-— copbyUoHHOI VCMAaHo8KU
%— H ] _-[ :I : T’Jf nepuoouyecko2o oeticmeus ¢
& & '| HENOOBUIICHBIM — CIOEM  a0-
j 1 copbenma: 1 — aocopbep, 2,
2 Ruts

: i 10, 12 — semmunamopyl, 3 —
I \ / , punompel, 4 — oznenpezpa-

300

y oumenv, 5, 8 — X0100UNbHUK,
6 — pasOenumenv, 7 — KOH-
dencamop, 9 — cbopuux, 11 —
xanopughep, 13 — zuoposa-
meop

HecomuaeHHBIM JAOCTOMHCTBOM TAKHX YCTAHOBOK ABJLICTCA UX MPOCTOTA U HAOCK-
HOCTB, YTO IPH COBPECMCHHBIX BO3MOKHOCTAX ABTOMATH3AaIIHU KOMIICHCUPYCT HEAOC-
TATKH, CBA3AHHBIC C MCPUOAUTHOCTBIO I[efICTBH}I OTACIBHBIX anIapaToB.

Ji 00ecTieuCHuA HEMPEPHIBHON PA0OTHl YCTAHOBKH HCOOXOAMMO HMCTh B CXCMC
HC MCHCC ABYX aacopOepoB. OOBIMHO, YUHTHIBAS PA3HOC BPEMS MPOTCKAHUA CTATHH, B
OJHOI YCTAHOBKE MOHTHPYIOT OT TPEX [0 IECTH aacopOEpoB.

IMpuseacnnas Ha puc. 11.4 cxema aacopOUMOHHOW YCTAHOBKH PEKYTICPALHH JiC-
TYUHMX PACTBOPHTENCH paboTaeT nmo YeThpex(hazHOMY IHKIY.

Hcxognas cmech momaercs B aacopdep 1 BeHTHATOpaMH 2 depe3 PyKAaBHBIC
¢umsTpsl 3, orHEmperpaguTens 4 ¢ Pa3pHIBHBIMH MEMOpPAHAMH W XOJOJMJIBHHK 5.
Uucmo ancopbepoB OMpenensieTcsi B COOTBETCTBHH C rpa)ukoM padOTHI YCTAHOBKH,
COCTaBISIEMBIM B 3aBHCHMOCTH OT IIPOM3BOIUTEILHOCTH OJHOTO aIliapara | Ipoaoi-
SKUTCJIHOCTH OTJCNIBHBIX (ha3 HUKIIA.

OunMInCHHBIA B PE3yIbTATe aacopOImu ra3 yaamaercsa u3 aacopoepa. Ilo oxonua-
HuH (ha3el AaCOPOMUH THHUA TOJAYH UCXOJHOH CMCECH (BCHTHILITOP, (DHIBTP, OTHE-
TIPETrPaJUTENh, XOJOAMILHAK) MEPCKIIIOUAI0OTCS HA CICAYIOIIHUIA afcopoep, B KOTOPOM
V>Ke TPOIIIH CTAHH PETeHepanyy aacopOeHTa (aecopOmust, CYIIKa, OXJIAKACHNE), a B
TIEPBOM amNmapaTe HAYHHACTCS JCCOPOITHSL.

Ocrperii map gasrerneM 0,3...0,5 MIla momaercs Ha necopOmmro B aacopdep 1
(maBnenme B agcopoepe mo 0,05 MITa) uepes mryrep b. CMech H3BACKACMOTO KOMIIO-
HEHTA C TaK HA3BIBACMBIM JUHAMHYCCKAM MApOM (T1ap, KOTOPBII HE KOHACHCUPYETCA B
co¢ ancopOCHTA) BEIXOIUT W3 aacopOepa uepes mTynep A H MOCTYMACT Yepe3 pasac-
TaTeIb 6 B KOHACHCATOP 7, X0NoAuabHUK 8 u cOopHuk 9. U3 cOopHUKA 9 cMeck maCT
HA Pa3IcIiCHAC (OTCTAUBAHKC, PCKTH(HKAINA U T.1.).

O0pasoBaBOIHiC B aACOpOCPe KOHACHCAT TPCIOIICTO Mapa (MacTh mapa, HAYIICTo
HA HArPEB CHCTEMBI A0 TEMIICPATYpPbl IMPOIECCA, HA ACCOPOIMIO W3BICKAEMOTO KOM-
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IMOHCHTA, HA KOMIICHCAITHIO OT’pI/IL[aTeJIBHOfI TCIIJIOTHI CMAYUBAHUA a;[cop6eHTa BOZ[OI\/’I
M HA KOMIICHCALIUIO MOTEPh TEIUIA) YAALICTCS Yepe3 ruapo3arsop 13.

Bozayx amst cymku BerTHISITOpoM 10 Harpesaercs B kanopudepe 11 xo 80...100
°C, momaerca B aacopOep uepe3 mryuep A | yIaIIeTcsa U3 aacopoepa uepes mrynep
b. Benrmmarop 12 yepes mrynep A momaer Ha OXIakAcHHE aacopOeHTa arMocdep-
HBIH BO3AYX, KOTOPBIH yAayusieTcst W3 aacopOepa uepe3 mryuep b (mpu Hanmmamum B
CXEME TOJIBKO BYX aAcOpOCpOB I 3TOH ICTH MOXKCT OBITh HCHOJIb30BAH BCHTHIIA-
Top 10). Ha 3TOM WK 3aKaHYHBACTCA, W aACOPOCP MCPEKIFOYACTCA HA CTATHIO af-
copOumu.

[MpogomxuTeIbHOCTE (Da3 MPoLeCcca MPUHATO H300PAKaTh B BUAC TPAPHKOB HITH
Ta6J'II/II.[, Ha3bIBACMBIX IUKJIOTPAMMAMH.

Hmxke (cM. Tadn. 11.1) mpuBoauTcs muxrorpaMMa paboThl PeKyNICPAHOHHOH yC-
TAHOBKH, COCTOAMICH W3 ABYX aACOPOCPOB 1 PadOTAIOMICH MO YCTHIPEX(Pa3HOMY IMKITY
(a — agcopOums, 0 — aecopOuus, ¢ — CYIIKA, 0 — OXJIAXKICHHC).

Tabmuya 11.1 [uxioepamma pabomul pexynepayioHHotl Yemanoexku

Bpewms, u 1 2 3 4 5 6 7 8
Ancopboep Nel a a a a 0 c 0 -
Ancopbep No2 0 c 0 - a a a a
Bpewms, u 9 10 11 12 13 14 15
Ancopboep Nel a a a a 0 c 0
Ancopbep No2 0 c 0 - a a a

Br10op umkia (deThIpex-, TpeX- WM ABYX()a3HBIH) ONMPEACTIACTCS TEXHUKOIKOHO-
MHYECKAM PACYETOM, IMPOBOAUMBIM B KAKIOM KOHKPETHOM CIy4ac B 3aBUCHMOCTH OT
HA3HA4YCHUS mporecca (pexynepamwsi, 00e3Bpe;KUBAHAE OTXOI0B IMPOM3BOACTBA, CO3-
JaHue OC30MACHBIX YCIOBUH TPYAA U T. II.).

B mpakruke aacopOnnOHHON OYHCTKH Ta30B HanOOJIEE PACIPOCTPAHCHBI IIMIIHH-
pHMECKHE BEPTUKAIBHBIC U TOPH30HTAIBHBIC 1COPOCPHI.

Beprukaianubie aacopéepbl M3TOTOBILIIOT HECKONBKHX Moau(pukanuii. Ancop-
Oepbl ¢ BEpXHUM BBOJOM HCXOTHON cMecH (puc. 11.4) BBIONHSIOT W3 CTAIBHOTO JIHC-
Ta TommmHOH 8...10 MM, [mmurapudeckas oOedaika MPH BBICOTS A0 2,2 M MOMKCT
HMCTh JuaMeTp 2; 2,5 m 3 M B 3aBHCHMOCTH OT TPCOYCMOH MpPOM3BOIUTCIHHOCTH.
JIHMIIE ¥ KPBIIIKA — KOHHYECKUE. BrIcoTa ci10ost copOeHTa BHIOUPACTCS B HHTEPBAJIC OT
0,5 no 1,2 M. AncopOeHT B 3THX ammaparax HOMEHIACTCS Ha Pa300PHBIX KOJIOCHHUKO-
BBIX PEIICTKAX, KOTOPBIC pacmonararorcs Ha Oankax. [lociennue ycTaHaBIMBAIOT HA
OTIOPBI, MPUBAPEHHBIC K CTCHKE KOPITyca aacopoepa.

Jlnst mpeaoTBpammeHus momagasus cCOpOEHTa MO PEIIETKY HAa HEE MOMEINAIOT BA
CHOSL CETKH W3 HEPKABCIOIICH CTaNM WM CIOH KYCKOBOTO TpPAaBHA TOJMIMHOH
100...200 mm. CeTKy HCIONB3YIOT ¢ TUCHKAMH CICAYIOIIAX Pa3MCPOB; HIDKHHHA CITOH
— ot 3,2x3.2 1o 4x4 MM nmpu auamerpe npoBoiaoku 0,9...1,0 MM; BepXHHH CIOH — OT
1,4x1,4 mno 1,8x1,8 mMm mpu auamerpe mposonoku 0,65...0,7 mM. [Ipu ucnonszoBaHuu
TpaBHA NPAMO HA PEIICTKY KIAAYT KYCKH pasmepoM 25...30 MM, Ha HHX — Pa3sMEpOM
15...20 MM, 3aTtem — 7...15 MM, a Ha HEX — 5...7 MM. [{14 percHepauyuu aKTHBHOTO
46




YAIIe BCETO NPUMEHAFOT HACHIICHHBIN BOASHON Nap, KOTOPBII NOCTYNAECT B YTOIBHYIO
MIMXTY CHU3Y MOJ PeHIeTKy. IIpn MCIOIb30BaHNH B KAYECTBE MOAIOKKH CI0S TPABHA
JUI €0 HarpeBa TPeOyeTcsl 3HAYUTENBHOE AOMOTHUTEIBHOE TEIUIO, TOTOMY BBITOA-
HCC MPUMCHATH MOTIOKKY H3 CCTOK. JIJI MpeIoTBpaIICHHA YHOCA VI CIIOH COpOCH-
Ta MOKPBIBAIOT CBEPXY CETKOU C sMEHKAMH pasMepoM ot 2,2%2.2 1o 2,5%2,5 MM npu
muamerpe mpoBooku 0,7...0,8 MM, CeTka (PHKCHPYETCA CBEPXY TPY3aMH, MPEACTaB-
JSFOIIAMH COOOH YYTYHHBIC OTIHBKH IOTCPCUHBIM CCUCHHCM 25X25 MM, IITHHOH
600...900 MM.

Puc. 11.4. Aocopbepuvl ne-
puoouyeckozo Oeticmeusl ¢ He-
HOOBUNCHBIM CTI0EM HNO2NOMuUme-
aa: 1 — epasuil; 2 — pazepy3ounbiii
MoK, 3, 6 — cemxa, 4 — 3aepy3ou-
Hblil 0K, 5 — wmyyep o1l nooa-
Yy UCXOOHOTI cMecu; 7 — wmyyep
onst omeoda napog npu Oecopb-
yuu;, 8 — wmyyep o1 npeooxpa-
HUMENbHO20 KIanana; 9 — Kpbviiit-
xa; 10— epyswi; 11 — Koavyo owce-
[ECURRRKS ) K emxocmu; 12 — kopnye; 13 — ao-
sl X DA X X copbenm; 14 — onopHoe Koiwyo;

; 15 — xonocnuxosasa pewemxa; 16
— wmyyep 014 0mMeooa OYUleH-
Hozo eaza; 17 — 6amxu; 18 —
cmomposoli ok, 19 — wmyyep
01 0OMeoOa KOHOEHCAmda U nooa-
yu eoowl; 20 — bapbomep; 21 —
Onume; 22 — onopwel 6aiok; 23 —
wmyyep 011 N00ayu B00IHO20
napa yepes 6apbomep

Bo BXOmHBIX maTpyOKax MOMEMIAIOT HA KApKacaX PacIpelCIHTEIbHBIC IPOBO-
JIOYHBIC CETKU U3 MEIU WU HEP/KABCIOMICH CTATH C AYCHKOM 2,2%2.2 MM IIPH AHAMET-
pe mposojoku 0,8 mM. OCTPBIH BOAAHOM Map A1 BSICHUSA ACCOPOLMH IMOJAIOT YCpes
KOIIBIICBOH 0apOOTEp, PaCIOIOKECHHBIM MO PEIIETKOH, C OTBEPTHSAMH JHAMETPOM
4...6 mm. Ha BepxHCH KpBImKE amacopOepa MMESTCH INTYHSP AIS YCTAHOBKH IMPSIO-
XPaHHUTEIBHOTO KIANIAHA.

TopusonTansunie axcopdepst (puc. 11.5) m3roromaror auamerpom 1,8 w2 M
TIPH JIMHE IIHHAPHYCCKON YacTH KopIyca 3...9 M; THUINA 3JUIUNTHYCCKUE, BBICOTA
cnos ampcopderta 0,5...1,0 M. KopnyC BBIIOTHAOT W3 AMCTOBOHM HEP>KABCIOIICH WITH
VIIepOAnCTOoif cramm TommHoH §...10 MM. B aacopOep, n300paskeHHBIH Ha puc. 9.5,
HCXOJHASI CMECh, CYIIMIBHBIN M OXJIAKIAFOIIHUH Ta3bl MOCTYIAIOT B BEPXHIOKO YacTh, B
MPOCTPAHCTBO HAJ CJIOEM ancopOcHTa. BxomHble marpyOKu BHYTPH OOOPYIXOBAHBI
pacIpeIeTUTEIbHBIMA CETKAME M3 MEIY WIIM HEPYKABEIOIICH CTAaNmH C sMeikaMu pas-
MepoM 2,2x2.2 MM mpH AuameTpe TpoBoiokd 0,8 MM, OUHMICHHBIH Ta30BBIA MOTOK
OTBOAHTCS W3 HIDKHCH 4acTH aacopOcpa, W3 MPOCTPAHCTBA MO CIOEM aaCOpOCHTA.
Octperif map Ha AECOpOIMIO MOmAeTCA Uepe3 0apOoTep C OTBEPCTHSAMH JHAMCTPOM
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4...6 mm. [Tpu gecopOIuH CMECh MAPOB PACTBOPHTCICH C MAPAMH BOIBI OTBOAHTCS U3
aacopoOepa CBEepXy.

OCHOBHOMH HEIOCTATOK FOPH3OHTANBHBIX a1COPOEPOB — HEPABHOMEPHOE pactpe-
JICTICHHE TIOTOKOB TI0 CEUCHHUIO aJCOPOCHTA W 00pa30BaHHE 3aCTOWHBIX 30H. HecmoTpsa
HA MPOCTOTY KOHCTPYKIMH M MAaJIOC THAPABIMICCKOE COMPOTHBICHUE, 3TH aACOPOCPHI
HC HAIILTA MIAPOKOTO MPUMCHCHHS B MPOMBIIIICHHOCTH.
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Puc. 11.5. I'opusonmanwnviii aocopbep: 1 — xopnyc, 2 — utmyyep o nooayu na-
POBO3OYULHOI cMecu npu adcopoyuy 1 80o30yxa Npu cyuike u oxaaxcoenuu; 3 — pac-
npeoenumenbHas cemxa; 4 — 3a2py30uHblil IOK ¢ NPeOoXpaHUmenvHot MeMopanot; 5
— epy3vl; 6 — cemKu; 7 — uimyyep oA NpeooXpanumenvHo20 Kianana, 8 — wmyyep ons
omeoda napos Ha cmaouu decopbyuu; 9 — cnoti aocopbenma; 10 — 1ok st 8bI2py3KU
aocopbenma; 11 — wmyyep 011 0Me00A OYUWEHHO20 2A30 HA CMAaouy adcopbyuu u
OMpabomanno2o 8030yxa Npu cyuike u oxaadcoenuu; 12 — cmompogoi mox; 13 —
wmyyep Ol 0Meooa KOHOeHcama u nooayu 6oovl;, 14 — onopul ona 6anox; 15 — 6an-
xu; 16 — pazbopnasa konocnuxogas peuemxa; 17 — bapbomep

Ancop0epbl KOJIBIEBOT0 THIA. J[IT OYNCTKH ra30B OT NMPHMECEH, MPHCYTCT-
BYIOIIMX B HEOONBIIMX KOHICHTPALMSIX, MOKHO IPHMCHATH KOJIBIEBBIC aICOPOCPHI.
BeprukaneHsie aacopOCephl, MOKAa3aHHBIC HA pHC. 11.6 mMpeacTaBIAOT COOOH MOJBIH
OUIAHAP, B KOTOPHIH momemaercs: aacopOeHT. OHM KOHCTPYKTHBHO CIIOXKHEE pac-
CMOTPCHHBIX BBIIIE aACOPOCPOB C IUIOCKHM CIOEM, HO Ojarozaps OONbHOIOMY IOIe-
PEYHOMY CEYCHHIO HIMXTHI 0OJIEC KOMIIAKTHBI M HUMCIOT OOJBINYIO IPOU3BOAUTEIb-
HOCTbH IIPH OTHOCHUTEIIHHO HEBBHICOKOM THIPABIIICCKOM COMPOTHBIICHHUH.

Arnmapats! BHITOTHSIOTCA AUAMETPOM 10 3,2 M, BBICOTOH 10 8 M. 3arpy304HbIC
JIFOKH PACIHOJI0KEHBI HA BEPXHEH KPBIIMIKE, a PA3rPY304HBIA — BHH3Y IMIHHAPHICCKOH
obeuatikn. Micxoanas cMech OBIKETCA OT MEpH(EepHH K IIEHTPY, YTO CIIOCOOCTBYET
JIy4OIEMY HCIOJNb30BAHMIO aACcOPOEHTAa, TAaK KAaK MO MEPE CHIDKCHUS KOHLCHTPAIMH
LIENeBOr0 KOMITOHCHTA B CMECH YMEHBINACTCS H IUIOMAAb CEUCHUS Cnost. Twi aacop-
Ocpa BBIOMPAIOT C YUETOM KOHKPETHBIX YCIOBHH IPOLIECCA, NMPHYEM BEPTHKAIBHBIC
azcopOephl MPUMEHSMIOT HA YCTAHOBKAX MANOH M CPEAHEH MOIIHOCTH, IMPOM3BOIH-
TeTLHOCTBEO 70 30 000 M’/ HCXOTHOM CMECH. T'opusoHTANIBHBIE U KOJBLEBBIC AICOP-
OcprI PadOTAIOT HA YCTAHOBKAX CPCIHCH M OOJTBIIOH MOITHOCTH.

[TpeanoxeHBI KOHCTPYKIMH, B KOTOPBIX CTaJUH aACOpOLIUH U AECOPOINHU COBME-
HICHBI B OJHOM Kopmyce. OHako 00ree HHTEHCHBHBI aIlIapaThl HEMPEPHIBHOTO JICH-
CTBHS C JBIDKYIIMMCS CIIOEM aJCOPOCHTA M TICEBIOOKIDKCHHBIM CIIOEM aJCOPOCHTA.
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[pennoxeHO HECKOIBKO KOHCTPYKIMH aNNapaToB HEMPEPHIBHOTO ICHCTBHAL

7o

Puc. 11.6. Konvyesoit aocopbep: 1 — yemanosounas jana; 2 — wmyyep O nooa-
Yy naposo30VULHON cMect, CYWUTbHO20 U oXaaxcoaioujeco 8o3oyxa, 3 — onopa ona
basvl noO YunuHoOpel, 4 — Kopnye; 5, 6 — GHew Ul U GHYymMpeHHUIl nepPopuposantvie
YUUHOpLL, 7 — Kpulutka;, 8 — cMompogoi ok, 9 — zazpysounsii mox; 10 — 6yukep-
xomnencamop, 11— wmyyep 013 npedoxpanumenvHo2o kianaua; 12 — cnoil akmusno-
2o yens; 13 — 6aza ona yununopos; 14 — pazepysounsiii mox; 15 — onuuge; 16 — wmy-
yep O OMBOOA OUUMEHHO20 U OMPADOMAHHO20 8030VXa U O NOOAYU BOOSHO20 Na-
pa; 17 — wmyyep O omgooa napos u KoHoeHcama npu decopbyuu u Ot n0Oa4u 0~
Obl

11.2. AxcopOeps1 HeMPePLIBHOTO JAeiiCTBHS

OmauM w3 myTel HHTCHCH(UKAIUH a7COPOIHOHHOTO IPOLIECCa SIBJLIETCS IPUME-
HEHHE HENMPEphIBHOM ancopOrmm. [IpemMymmecTBa HEMPEPHIBHBIX aACOPOILMOHHBIX
MPOLECCOB C ABIDKYIIMMCS IIOTHBIM CIIOEM COPOCHTA CIIETyFOIIHC:

- BBICOKAs! CKOPOCTh MApOra3zoBOrO IOTOKA B MIMXTE (TI0 CPABHCHHIO CO CKOPO-
CTSIMH B CTALTHOHAPHOM CJIOE);

- BBICOKHH KO3()(HIMEHT HCIIOIB30BAHUS COPOCHTA,

- OTCYTCTBHE HHEPro3aTpaT HA MEPHOJUHMCCKOE HATPEBAHHE M OXIAKIACHHE B OJ1-
HOM H TOM JKC aNIapare;

- BO3MOKHOCTH MOJTHOH aBTOMATHU3ALUH U MPOCTOTA 00CTykuBaHua. HemocraTku
HEMPEPBIBHBIX MTPOLIECCOB:

- BBICOKHE TPeOOBAaHHA K IPOYHOCTH 3CPHHUCTOTO COpOCHTA (HEOOXOAMMO HC-
TOJTF30BATh BBHICOKOMPOTHBIC aACOPOCHTHI C(HECPHICCKOH (POPMET);

- HCOOXOAUMOCTD MPUMCEHCHHS JOPOTOCTOAIICTO TCINIOHOCHTEIIA,

- 3PO3H anmapaTypsl;

- HU3KUH KO3()(DHIHCHT TEIDIONEPEaaYH, YTO TPeOyeT OONBIINE IUIOMANN TEII0-

49



OOMCHHBIX IOBEPXHOCTCH B KOJIOHHC (XOJOAMIBHIK, ACCOpOCp)

HenpepsBHOCTE MpoIecca MOKET OBITh JOCTHUTHYTA WHPKYILHCH aacopOcHTa B
3aMKHYTOH CHCTCME H PACHPCICICHACM B aICOPOIMOHHON KOJOHHE JIOKATBHBIX 30H, B
KQOXIOH M3 KOTOPBIX B ONTHMAIBHBIX PAOOYMX YCIOBHAX OCYIICCTBIDICTCSA OJHA M3
OCHOBHBIX CTQJMH IPOILIECCA: aACOPOI, HATPEB H ICCOPOLUS, OXJIAKIACHHUE H T. 1.

AACOpOLMOHHBIC YCTAHOBKH C ABIDKYIIAMCA CIOCM TOTIOTHTCIT OTHOCATCSA K
YCTAHOBKAM HEMPEPHIBHOTO OCHCTBHA. AICOPOCHT MEPEMEIIASTC B ammapaTe IUoT-
HBIM CJIOCM IO Z[efICTBHeM CHJIBI TAKCCTH, YTO MO3BOJLICT OPraHUu30BATh HCIIPECPHIB-
HYI0 padoTy. DTH YCTAHOBKH IIEICCOOOPA3HO MPHUMEHATH I BBIICICHHA LICIECBOTO
KOMITOHEHTA M3 Ta3a-HOCUTE C UCIIOIb30BAHUEM aICOPOIMOHHOMN B AeCOPOIMOHHON
CCKIHIA.

Cxema aacopOepa ¢ IBIKYIUMCS CIIOCM 3CPHHCTOTO aACOPOCHTA MOKA3aHA Ha
puc. 11.7, ¢ nCeBAOOKIDKCHHBIM CI0EM — Ha puc. 11.8.

Adcoplernt

AdcopSennt } prus:
Boda
R 3
3 Bodo 7
2 Ny
] ) as -
U S S —
1
a3 H z
el =Py J Fg ‘
e ﬂg KT i—j E,., 3
TernroHocu me sm 5 Jecapluun
——
i il g
Tenaonocume e
fla e
L ras_
' B
*Aé‘capf&ﬁm Adcopdenm ‘
Puc. 11.7. Aocopbep ¢ Osudicywgumcs croem Puc. 11.8. Cxema mHo20-

aocopbenma: 1 — 30na adcopbyuu; 2 — pacnpede- cmynenuyamozo  aocopbepa ¢
JumenvHble Mmapeaxy; 3 — XON0OUNbHUK, 4 — NO-  NCeBOOONCUNCEHHbIM clioeM: 1 —

Odozpegameny; 5 — 3ameop ncegooodcudceHnblil  cloti; 2 —
peutemxa; 3 — nepemox; 4 — 3a-
meop

J11 meperoka aacopOeHTa ¢ TapelIKH Ha TapelIKy UCIOIb3YIOT Pa3jIMYHbIC Hepe-
TOUYHBIC YCTpoiicTBa (puc. 11.9). IlepeTodHoe YCTPOUCTBO ¢ AOMOTHHUTEIBHBIM IMCEB-
JOOKIDKCHHBIM CIIOEM afcopOeHTa MoKa3aHo Ha puc. 11.10 ¢ KOHMMECKHM 3aIIOPHBIM
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ycTpoicTBOM — Ha puc. 11.11 u ¢ aBTOHOMHBIM MOABOAOM raza — Ha puc. 11.12.
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Puc. 11.9. Tunvl nepemounvix mpy- Puc. 11.10. Ilepemounoe yc;hpozlcm—

box adcopbepa: a — YUIUHOPUYECKAA C 80 € OONOJHUMETbHLIM NCe8O00NCUICEH-
KOHUYECKUM CYoHceHUeM; 6 — YuIuHOpU- HbiM clioeM aocopbenwma: | — 0CHOGHOI
yeckas ¢ YUIUHOPUUECKUM CYICEHUEM, 8  NCe8O00NCUNCEHHbIH Cot, 2 — OONOJHU-
— KOHu4eckas, 2 — YUIMHOpUYEecKas ¢  menbHulli Cloll; 3 — peutemxu

HOONOpHLIM OuckoM;, 1 — nepemounas

mpybra; 2 — mapeixka, 3 — Ouck

a3

Puc. 11.11. Ilepemounoe ycmpoii- Puc. 11.12. [lepemounoe ycmpoticm-
CMBO ¢ KOHUHECKUM 3ANOPHBbIM YCMPOli- 80 € ABMOHOMHBIM N0080OOM 2aza: | —
cmeom: 1, 2 — nampybxu; 3 — peuiemxuy;  Kopnyc nepemoxa; 2 — ujeib; 3 — HaKIOH-
4 — KoHnyc Has peutemxa, 4 — peutemka

Pa3paboTaHbl KOHCTPYKIMH aAcopOCPOB ¢ MPOBATLHBIMH TAPCIKAMH H PCTYITH-
pyeMbM cBoOOTHBIM ceueHueM (puc. 11.13). IIpeano:keHs! Takke KOHCTPYKIHH Tape-
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JIOK CO CIMPAJICBUIHON MICTBIO.

Puc. 11.13. DOnemenmuvr 0O8yxcinotiHvix
NPOBATILHBIX MAPeNoK: a — YeoTbHble, 6 —
Keaopamuuvle; 8 — Kpyanvie.

Jlnst HenmpephIBHOM MOJAYH B aNIapar aacopOCHTa MPUMCEHIIOT PA3IHIHbIC THTA-
temu (puc. 11.14). Pacxox amcopOcHTA PEerymHpPYETCA MEPEMCIICHHCM IMHAOCPa HITH
H3MCHCHHEM YHCIIA 000POTOB 3BE3I0YKH HITH JHCKA.

[TpenMyIIecTBOM OKIKCHHOTO CIIOS SBJBICTCS BBICOKAS CKOPOCTh TEILIONEPEIa H
TP HCHOIB30BAHAHN OXJIAKIAIOMMX TPYOOK 1A OTBOAA TCInIa amcopOmmm. JaHHbBI
BApHAHT Takke 3PPEKTHBEH B TEX CIyYasxX, KOrAa TPeOYETCs 4acTas pereHepari
copoenra. OH MOXKET OBITh MCIONIB30BAH I aICOPOIMH OPTaHMIECKUX COCTMHCHUH
H3 TA30B, HMCIOMIAX OYCHH BBICOKYIO BJIAKHOCTb, UTO TPEOYET YacTOH pereHepaLiH
HCIOB3YEMOTO YIS, TIPH KOTOPOH yaaseTcs aacopOHpOBaHHAS BOJA.

OmHO W3 OCHOBHBIX MPCHMYINCCTB, OJarodaps KOTOPOMY aacopOephl C MCEBIO-
OKIDKCHHBIM CJIOCM HAXOOAT NMPUMCHCHHE — 3TO BO3MOKHOCTP HHTCHCHBHOTO TCILIO-
0TBOAA W3 COPOMOHHON 30HBL OmHAKO W3-3a OBICTPOTO HACHINICHHSA AaCOPOCHTA
Hamboee 3pPekTHBHOM 0OIACTHIO MX HCIIONB30BAHUS SIBJUIETCS 00pabOTKa ra3oB ¢
HEBBICOKOH KOHLCHTPALUCH 3arpsA3HUTENIA.

Baxuo#l TEXHOIOTHYCCKOH MPOOIEMOH, CIEICTBHEM KOTOPOH SIBISICTCSI CHIDKE-
HHUC SKOHOMHYCCKON 3(P(YEKTHBHOCTH, HYKHO CUMTATh MCTHPAHHC COPOCHTA, IPHBO-
Jsmee K ero motepsaM. JKematenmbHO MCMONB30BaTh OUCHb TBEPIABIC PAHYIBL, YCTOH-
YHUBBIC K HCTUPAHHUIO.

Bce mpemMymectBa W HEAOCTATKH NCEBAOOKIPKCHHOTO CIIOS XAPAKTCPHBI IS
(oHTaHHpyromero pexkuma. PoHTaHMpoBaHWE ancopOeHTa 0COOCHHO 3IPdekTHBHO
JUIS OCYIISCTBJICHHS TMPOLCCCOB XeMocopOmmu. CKOPOCTh MPOHEcca XEMOCOPOIHH
pacTeT ¢ YBEIHYCHACM AHUCICPCHOCTH YACTHI, 4 TOHKOAHCIICPCHBIC YACTHLBI IIOXO
TMOAAAFOTCSA TICCBAOOKIKCHAIO. MHTCHCH()HIMPOBATH MPOLCCC XEMOCOPOIHH YA00HES
BCETO MOCPESACTBOM OPTaHH3ALMH (DOHTAHHPYIOIIETO PSKIMA TAKOTO aICOPOCHTA.

52



Puc. 11.14. Cxe-
Mbl  MUNOBbIX NUMA-
meneti: a — uubep-
Hulil; 6 — CeKmOpHbIl;
8 — mapenvyamplii; 1 —
uwubep; 2 — 36e3004Ka;
3 —  pecynupyrouuii
nampybox; 4 — oucxk.

é

Kontpoasnbie Bonpocht
1. Texro0THA A0COPOLHOHHON OUHCTKH MPOMBIILIICHHBIX BEIOPOCOB.
2. HasHaucHHUE, YCTPOMCTBO M MPHHIINIT ACHCTBHA aOCOpOCPOB.

PexoMeHI0BaHHAS TUTEPATYpA MO TEME JeKumu: [1 — 25]

Jexkmus 12.
HdecopOims aacopOoupoBaHHLIX MPOAYKTOB

12.1. pomecc xecopomum

Omnott W3 OCHOBHBIX CTAAHMH aACOPOIMOHHOTO MPOILECCAa SABIACTCA ACCOPOLHA
TOTTIOIICHHBIX BCHICCTB, KOTOPAA MOXKET MPOBOAUTHCA PA3TATHBIMHA crocodaMmu: mo-
BBIINICHUCM TCMICPATYPhI CIIOA a;[cop6eHTa, CHIDKCHHUEM JABJICHUA B CHCTCMC, OTAYB-
KOH ancopbara B TOKE ra3a-HOCHTCIL, MPUMCHCHHEM BAKYyMa, BHITCCHEHHE copdaTa
00J1ce ICTKO aACOPOHPYIOMAMCS MATCPHAIOM, KOMOWHAIHS JBYX HIH O0JIee YKA3aH-
HBIX MCTOJOB.

Kax mpaBuiio, BO3MOKHOCTh PETCHEPALHH aACOPOCHTA W BBIACICHHSA aCOPOHpO-
BAHHOTO 3arPSA3HCHHUS OMPEICTACTCA SIKOHOMIICCKHMH COOOPAKSHHUAMM.
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«OmaHuM U3 TMyTEH yAaIcHUs aICOPONPOBAHHBIX 3aTPSI3HATEICH SIBJLICTCS MOTHAS
3aMEHA aJCOpPOCHTA C HANPABJICHHEM OTPAOOTAHHOTO MaTepHalaa B OTXOAblI. TakoH
IyTh BOBMOYKCH B TE€X CIYYasX, KOTAA KOJMYECTBO a1cop0aTa HEBEINKO MM MPOLECC
3aMEHBI TIPOU3BOJUTCS TOCTATOUHO pek0. CTOMMOCTB CBEKETO aCOPOCHTA HEBEIHKA
IO CPABHEHUIO CO CTOMMOCTBIO IIPOIECCA PETCHEPAMH C YUETOM TPYIOBBIX 3aTpar.
AncopOeHT MOXKET HAXOJUTHCS HA OYMaXKHOM HOCHTENIC HIH BO BCTABHOW THIIB3C.
Y mansemMsbIit MATEPHUAT MOXKET OBITh BHIBE3CH HA CBAIIKY; OJHAKO B TEX CIYUAsX, KOTAA
a7copOMPOBAHHOE BEIECTBO TOKCHYHO WIIM KAHLIEPOTCHHO W MOMKET PACTBOPATHCA B
BOJIC, a TAKXKC IPH HCIHOIB30BAHUH YISl B KAUCCTBE aJCOPOCHTA IPEAIIOYTHTEIBHO
0TPabOTAHHBII MAaTEPHAT CKUTATD.

[Tpobiema yTHIM3ALMU WK YAAJICHH MATEPHAa, BRIACICHHOTO TIPH a1COPOIM-
OHHOH OYHCTKE, B 3HAUMTECILHOM CTETICHH CBSI3aHA C MPUTOJHOCTHIO 3TOTO MaTEPHATIA
JUIA TIOBTOPHOTO HCTIONBb30BAHHUSI B TIPOIIECCE, OJHAKO OIPEACICHHYIO POJb MOMKET
HTPaTh U BEIOOP METOJA AECOPOLMH, IPUMEHIEMOTO I pETCHEPAli OTPaOOTAHHO-
ro copOenra. Ecii BBIIENCHHOE BEIIECTBO MOXET OBITh HCIIOJNB30BAHO B IMPOIECCE
MPOM3BO/ICTBA, TO ONTHMATBHBIMH METOJAMH JCCOPOIIMH MOTYT OBITh IIPOCTOE HArpe-
BaHHC WJIM HATPEBAHHC IPH YACTHYHOM BAaKyYMHPOBAHHH, ITOCKOJIBKY 3arpsA3HUTEIb
TIPY BHIKUIIAHHH 00pa3yeT KOHICHTPHPOBAHHBIA Map; IPH KOHACHCAIIMHA Hapa 00pasy-
eTCsl KOHICHTPHPOBAHHBIH PACTBOP, KOTOPBIH MOXKET OBITh BO3BPAIUCH B ITPOLECC.
Ecnu 0mHOBPEMEHHO BBIIEIBIETCS HECKOIBKO 3arpsA3HUTENICH, HAIIPHMED, CMECh ITAPOB
pacTBOpHUTENCH, M 3Ta CMECh HE MOKET OBITh YTIJIM3UPOBAHA KAaK TAKOBAS, TO HEOO-
XOIUMO TOTIOMHHUTEILHOC PA3/ICIICHHUE, HATIPUMEP IMyTeM AWCTHIULIIHH. [10CKOIBKY
a7CcOpOIMIO YaCTO HUCIONB3YIOT U BRIACICHUS OPTaHUYICCKUX 3aTPsI3HUTEICH, TO BO
MHOTHX CIIy4asx BBIJCICHHBINH MaTEpHAl MOKHO HCITOJb30BAaTh B KAUECTBE TOILIMBA
i JO0OABKH K TOIUIMBY, €CIIHM OH HE HAXOAMT APYTOTo IMpUMCEHEHHWs. [Ipu cxuraHmm
3aMEIICHHBIX YITICBOAOPOJOB HEOOXOIMMO MPHHHMATh BO BHUMAHHE, YTO BO3MOYKHO
00pazoBaHUE MPOAYKTOB, BBHI3BIBAIOIINX KOPPO3HIO WIIM HAHOCSINUX BPEX OKPYKAF0-
et cpene.

Harpesanme pacnpocrpaneHo HauOoJIee IMHUPOKO, OHO MO3BOJLIET MOXYYaTh COp-
6ar B KOHICHTPUPOBAHHOM BHJC, 4 B HEKOTOPBIX CIYyYAsAX M B BHAC, IIPHTOTHOM I
TIOBTOPHOTO HCIIONB30BAaHMA. [IpH TOBBIIICHUH TEMIICPATYPHI aCOPOCHTA A0 BEIMYH-
HBI, PABHOH TEMIIEPATypE KUIICHIU copOaTa mpu aTMOCc(EepHOM TaBICHUH, HAUHHACTCS
BBIKHIIAHHE BEIICCTBA, MAPBI KOTOPOTO KOHACHCHPYIOT. ECiiy mOBBIIICHIE TEMIIEPATY-
PBI IO TAKOTO 3HAYCHWS TMPHUBOAWT K PA3IOKCHUIO BEIIECTBA, TO JOMOIHHUTEIHHO
MOYKHO IIPHMEHHTH YaCTHYHOE BAKyyMHpPOBAHHUE. [IpH HCIOIb30BAHUH TOTBKO BAKYY-
MHPOBAHH CTEIICHb JeCOPOLMH HE CTOJIb BBICOKA, KaK NMpH HarpesaHuu. Kpome Toro,
B 3TOM CIy4ac Uil KOHACHCANH IECOPOMPOBAHHOTO MPOAYKTA MOTYT HOTPEOOBATHCA
00s¢ce 3((PCKTHBHBIC XOJIOAMILHIKH HJIH OKAKCTCSH HCOOXOIMMOM KOHACHCAIMA MPH
CKATHH.

JecopOums myTeM MpOAyBaHUS WHEPTHOTO Ta3a, 3a HCKIFOUCHHUEM IIPOIECcca -
COPOIMOHHOTO KOHIICHTPUPOBAHUS C MOCICAYIOINM CKUTAHUEM Tra3a, KAk IMPaBHIIO,
cozaaeT mpodiaeM OONbIIe, YEM PEINACT, MOCKOIBKY 3arpsA3HSIOICE BEMECTBO B 3TOM
CIIyyae CHOBA OKAa3bIBACTCS AMCIICPTHPOBAHHBIM B Ia30BOM MOTOKE. [IpoayBKa razom,
HHCPTHBIM OTHOCHTCIBHO aACOPOIHOHHOTO MPOoLecca (HampuMep, BO3IYXOM HITH a30-
TOM), IMEET TOT HEJOCTATOK, YTO JECOPOMPYEMOE BEHIECTBO CHOBA OKA3bIBACTCS Pac-
TPEIeICHHBIM B Ta30BOH (paze. OmHAKO B ONMPEACIEHHBIX CHTYAUMSIX NPHMCHCHHC
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3TOTO0 METOAA 1IeTIeco00pa3Ho. 11 KOHIEHTPHPOBAHMSA 3arPs3HSAIOIINX BCHICCTB,
MPUCYTCTBYIOIIMX B OYCHb MAJBIX KOHIEHTPALMIX, MOKET OBITH HCIIOIB30BaHA a0-
copOums. [Tpr mpoxyBKE BO3AYXOM OOPA3YIOLIMIICA MPH TCCOPOMUH TAa30BBIA MOTOK
MOKET OBITh HETOCPESACTBCHHO HANPABIICH HA CKUTAHHUE.

O0paboTka YTOMBHOTO aaCOPOCHTA BOAAHBIM MAPOM MPSACTABILICT COOOH METOX
pereHepanyy, OCHOBAHHBIH HA BBHITCCHEHHH. BOIsgHOM map ancopOUpyeTcs, BBITECHSA
MOJICKYIIBI a1cop0arTa, KOTOPBIH HMeeT D0JIee HU3KOE PABHOBECHOE MAPLIHAILHOC JaB-
ncHue. JIecOpOMpPOBAHHBIC 3aTPA3HCHUSA KOHACHCHPYIOTCS BMECTC ¢ M30BITKOM BOAA-
HOro mapa. Ilocrme HachImeHWsI ancopOeHTa MApoM HEOOXOAMMA PETeHEpaIws I
VAAICHHUS BOIBI, ¢C MPOBOJAT MPOAYBAHHCM TOPSICro Bo3ayxa. O0paboTka BOITHBIM
mapoM (PaKTHYECCKH TMPEACTABIICT COOOH KOMOMHALIMIO METOAOB. XOTS OCHOBHOH
JBICKYIICH CHJIOH JeCOpOLMH SIBISICTCSI BBITCCHCHUE, AP OXHOBPEMEHHO ITOBBIIIACT
TEMIIEPaTypy aacopOCHTA, a €TO H30OBITOK BHIMOIHICT POJbh HHEPTHOTO Ta3a, MCIOb-
3yEeMOTO A MPOAYBKH. B ciydae opraHHdIeCKUX MaTEpPHAIOB, XOPOIIO PACTBOPHUMBIX
B BOJC, MPUMCHEHHUE 3TOT0 METOMA CBA3AaHO C TPYAHOCTSIMH, IOCKOIBKY TpeOyercs
MPOBEACHUE JOIOJHUTCIFHOTO PA3ACICHII BOJHOTO KOHJCHCATA M OPTaHHYCCKUX
npoAykToB. Jlaske B TeX CIy4aqx, KOTAA PACTBOPHMOCTb OPTaHHYCCKHX MPOIYKTOB
HE3HAUMTEIbHA M PA3JCICHUE OCYIICCTBILIETCS IPOCTOM ICKAHTAMCH HECMEIIHBAIO-
mielicst pa3bl, HEOOXOIUMO TIPHUHATH BO BHUMAHHCE IMPOOJIEMBL, CBA3AaHHbIC C Y/IAJICHH-
€M TOJIYy4Ya€MBIX BOAHBIX PACTBOPOB. Ecimu ux 00BeMBI HCBCIIMKH, 4 PACTBOPCHHBIC
OpPTaHMYCCKHE BEHICCTBA IMOABEPTarOTCS OHMOIOTMYCCKOMY PA3I0KCHHUIO, ITPHEMIIC-
MBIM BAPHAHTOM MOKET ObITh OObIMHAA 00PA0OTKA B KAHANHM3AIHOHHBIX COOPY>KCHH-
sx. OTHAKO TPH HATMYHM YCTOWYMBBIX OPTAHWYECKUX COCAWHCHHH WM B CIy4ac
OO0JBIINX KOJTHYECTB BOAHBIX PACTBOPOB KEIATEIBHO OTKA3aThCA OT JAHHOTO METOAA
JICCOpOITHH.

B mpomecce pereHepanmy HAKOTAA HE JOCTHUTACTCsl aDCOTMFOTHO IOJIHAS AecopO-
U, TOATOMY HCOOXOAHMO MPEAYCMATPHBATH HCKOTOPBIH H30BITOK aICOPOMHOHHOH
E€MKOCTH, KOMIICHCHPYIOIIMH €€ IOTEPI0 32 HECKOIBKO IHKIOB percHepaumu. [Ipu
pereHepay MOTYT BO3HHKATH M JPYTHE MPOOJIEMBI, KOTOPHIC HY>KHO IPEAyCMAaTpH-
BaTh IPH BBIOOpE MeToAa 00paboTKH. HEeKOTOphle OPraHW4EeCKUE COCAMHEHHUS, B Ua-
CTHOCTH, MOHOMEPBI, HAIPUMEP Mapbl CTHPOJIA, B MPOLECCE PErCHEPAlUH MOTYT II0-
JTMMEPH30BaThCA B IIOPAX AICOPOCHTA, YTO JAETACT €r0 HEMPUTOAHBIM A JaIbHCHIIe-
r0 HCHOB30BaHAA. [IpH BRICOKHX TEMIIEPaTypax PEreHCpalHi BO3MOKEH pacmaz op-
TAaHWYCCKUX COCAWHCHUI, B PE3YIBTATE YEr0 COPOCHT IMOKPBIBACTCS CMOJNOM M CasKeH
H TAKKE CTAHOBHTCS HCAKTHUBHBIM. B Takmx CIIy1aax CICAyCT UCIOJIb30BATH APYTHUC
METOJBI IeCOpOIMH, WM PadOTAaTh NMPH YMEPCHHBIX TEMIEPATYpaxX H HMOHIKCHHBIX
JABJICHISIX, WM IPOBOJUTH 0OPaOOTKY BOISHBIM HApOM; BO3MOKHA TAKXKE pEreHepa-
[UsI 1e3aKTUBHPOBAHHOTO a/1COPOCHTA B OKHCIMTENBHOM arMocdepe meun. B Takux
NICIAX B KOHTPOIUPYCMBIX YCIIOBHAX OPraHUYICCKUC MATCPHUATIBI BBDKUTAKOT C MOBEPX-
HOCTH H U3 TOP COpOCHTA.

B pesyxprare xemocopOrmu copOar CBA3BIBACTCA HACTOIBKO IPOYHO, YTO Je-
COPOIMS BO3MOKHA TOIBKO IPH YAAJICHUH HEKOTOPOTO KOIHYECTBA CAMOTO COPOCHTA.
B GoxpomHCTBE CIyYacs pereHepanys MPOBOIUTCS B CIICHHUANBHBIX YCIOBHAX. [Ipu-
MEpPOM MOKET CIY)KHTb PETrCHEpAlHs AKTHBHPOBAHHOTO VIJIA, HCIHOJB3YEMOTrO AN
yaameuus SO,, mpoayBkoi Bo3ayxoM. Hacts SO, MOCTOSHHO HAKAILIHBACTCS HA COP-
OcHTe B BHae cepHOM kucioTel. Ee aecopOupyror, Harpesas a0 370°C B mHEpTHOH
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arMoc(epe, B pe3yIbTATE YCTO KUCIOTA pPearupyer ¢ yriem, oopasysa CO, u SO,.

B Tex cmydasx, koraa aacopoupyeMble 3aTpsI3HATEIH MPEACTABILIOT COO0H HEOop-
TAHUICCKHUC HWJIH HETOPHOYHUE BCUICCTBA H HE HAXOJAT HUKAKOTO IMOJIC3HOTO0 MPUMCHE-
HHUA, HpO6J'IeMI>I YAQJICHUA AHAJTIOTHIHBI TCM, KOTOPBIC BOZHHUKAIOT IPH YAAJICHHUH ITO-
JOOHBIX MAaTepHaIoB MCTOJAMH ancopOoIHm».
[https://echemistry.ru/assets/files/books/ckologiva/vetoshkin-a.g. -processy-i-apparaty-
gazoochistki.-2006.pdf]

12.2. KonpeHcammoHHAS OYNCTKA TA30B H MAPOB

«KoHAcHCAIMOHHYIO 00pa0OTKY OTOPOCHBIX TA30B OOBIMHO BKJIFOYMAIOT B TCXHO-
JOTHHMECKHHA [IUKII, €CIIH MPOIIECC COMPOBOKAACTCS OIYTHMBIMHE MOTCPSIME MPOMEXKY-
TOYHBIX MU KOHEYHBIX MPOIYKTOB. YacTo mocpeacTBOM KOHICHCALMH YJIABIHBAIOT U
BO3BPALIAIOT B TEXHOJOTHHMCCKUH IPOIECC MApbl PACTBOPUTEICH, YIAIIEMBIX C II0-
BCPXHOCTH I/ISZ[GJ'II/Iﬁ IIOCJIC HAHCCCHUA (I)YHKI.[I/IOH.':UII)HI)IX, 3AIIATHBIX U OKPALIHBAIO-
X croeB. MHOTJa KOHJACHCANIMIO MPUMEHSIOT I H3BJICUCHHS W3 Ta30BOTO MOTOKA
LCHHBIX (JOPOTOCTOSIINX) HIH 0CO00 ONMACHBIX BEIICCTB. [IpH SKOHOMHYCCKH M TEX-
HUMECKH MPHEMIIEMBIX ITAapaMeTpax paboueH cpebl MOXKHO IEPEBECTH B KOHICHCHPO-
BAHHOC COCTOSHHC MAPBI JICTKOKHUILAIIUX COGI[I/IHGHI/II\/II (06I>I‘IHO HCIIOJIB3YCMBIX B Ka-
4eCTBE PACTBOPHTENCH) C KOHIEHTPALMAMHE He Hinke 5...10 r/m’. Kornencamus Goee
Ppa30aBICHHBIX 3aTrPSI3HATEIICH MPEACTABILIET TEXHHUICCKH CIOKHYIO 33734y B TpeOyeT
SHAYUTCIIBHBIX 3aTPAT.

CreneHpb ynaBmuUBaHUA (TIyOHHA W3BICUCHHS) 3aTPASHUTCIIT 3aBHCHT OT CTCIICHH
OXJIKJCHUS ¥ C’KATHS TA30BBIX BRIOPOCOB. B MPON3BOACTBEHHBIX YCIOBHAX TEMITEPA-
TYPY W AABICHUC NMPHHUMAIOT TAKMMH, YTOOBI SHEPro3aTpaThl HA KOHACHCALUIO CO-
CTaBIUTM HE3HAYMTEIBHYIO OO OOIMMX 3aTpaT HA TEXHOJOTHIO. [103TOMY CTENECHB
H3BIICUCHUS JAaXKE JOPOTOCTOSIIHNX IMPOTYKTOB HA3HAYAOT HEBBICOKOM, KaK MPABHIIO, B
mpeacnax 70...80%. [To 3Toif k¢ MPHMMHE HCMOIH30BATh KOHACHCAIMIO B KAUCCTBC
CaAMOCTOATCIIFHOTO CPCACTBA CAHHUTAPHOW OYHCTKH (T.C. ¢ TIyOHHOH H3BJICUCHHUS IO
CAHHTAPHBIX HOPM) HEMPHEMIIEMO.

B 10 k¢ BpeMs KOHJCHCAIMOHHAS 00pabOTKAa MOKET YCIICHIHO NMPUMCHATHCI B
MHOTOCTYNEHUYATBIX CXEMaX OYHCTKH BBIOPOCOB. CyIIECTBYIOT TPH HANPABICHHSA B
00J1aCTH TA300YUCTKH, T/I€ KOHACHCAIMS HE TOJIBKO IOJIE3HA, HO M HEOOXO0aNMAa.

3T0 — IMpeABapUTEIbHOE OCAKICHHE OCHOBHOH MAacChl IAPOB 3arps3HUTEICH Iie-
pex aacopOepaMu MpH BBHICOKOH CTCIICHH 3aTPA3HCHAS BRIOPOCOB;

- TIAPIMATEHOEC U3BJICUCHHE TAPOB, CONCPKAIMMX COSTUHECHUS (Hocopa, MBIIIbS-
Ka, TSDKEIBIX METAJUIOB, TAJIOTCHOB NEpel TEPMOOOE3BPES;KUBAHUEM CMECH 3arPs3HH-
TCIICH,

- KOHACHCAIUA 3aTPA3HATCIICH MOCIC XHMHUICCKOH 00pab0TKH C LEITBIO MEPEBOaa
B JICTKOKOHJCHCHPYEMbIC COCIUHCHI, HAIIPHMED, TOCIE XEMOCOPOIMOHHBIX anmapa-
TOB.

Konzaencanmsa MoxkeT OBITH PUMEHEHA 11 00pabOTKH CHCTEM, COAEPKAMIMX T1a-
PHI BEIIECTB IPH TEMIIEPATYPAX, JOCTATOYHO OIM3KUX K MX TOUKE POCHL. JTOT METO.
Haubomee >(P(PCKTHBCH B CIyYac YTJICBOJOPOIOB H APYTHX OPTAaHHUCCKHX COCIHHC-
HHUH, HMCIOIIHX JOCTATOYHO BBICOKHE TEMIICPATYPHI KHUIICHHUS, IIPH OOBIMHBIX YCIOBH-
SIX W HMPUCYTCTBYIOIIHMX B ra30BOH (pase B OTHOCHTEIBHO BBICOKHX KOHIICHTPAIIHAX.
Jns ymaneHus 3arps3HUTENCH, MMEIOMMX JOCTATOYHO HU3KOC JABICHHE Iapa IMpH
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OOBIMHBIX TEMIIEPATYPaX, MOMKHO HCIIOIb30BaTh KOHIEHCATOPHI C BOASHBIM M BO3-
JOYIIHBIM OXJaXxIcHHEM. J{o11 OoJee JIETY4YHX pacTBOPUTEICH BO3MOXKHA ABYXCTAIHH-
Hasl KOHJCHCAIWS C HCIOJIBb30BAHMEM BOIIHOTO OXJIAKIACHHUS HA IICPBOH CTaTuH H
HU3KOTEMITEPATYPHOTO — HA BTOPOH. MaKCHMalIbHOE CHIDKCHHE COJACPYKAHUS HHEPT-
HBIX WJIM HEKOHJCHCHPYIOIIMXCSA Ia30B B 00padaThIBACMON CMECH IO3BOJIIET OOJIET-
YUTh TPOBEICHHE IPOIICCCA KOHACHCAIMHM W TOBBICHTH €€ SKOHOMHYECKYIO 3(h(ek-
THBHOCTb, ITOCKOJIBKY JA€T BO3MOXKHOCTb HCKIIOUHTh HEOOXOJMMOCTH OXIIAKICHHS
JI0 OYCHb HU3KUX TEMIIEPATYP, COOTBETCTBYIOMNX TOUKE POCHL

Ecnu ra3z HeoOX0IUMO OXJTaauTh 10 TEMIIEpaTypsl, iexkarneit Ha 40...50 °K Hmke
TOYKH POCHI, YTOOBI JOCTHUL TPEOYEMOTO YIANCHUS 3arpsA3HSIOMMX BEIIECTB, TO B
Iporecce KOHACHCAMK B MACCE Ta30BOTO IMOTOKA MOXKET HAYAThCSI 00pA30BAaHHE TY-
MaHa. Pa3Mepsr acTur 3T0ro TyMaHa COCTABILFOT OOBMHO 1,0 MKM HITH €Ie MEHBIIIE,
YTO 3aTPYAHSCT YJIaBIMBaHHE. TyMaH 00pa3yerTcs TOraa, KOraa CKOPOCTh TEILTONepe-
JAY{ 3HAYUTEIHHO MPEBBIMIACT CKOPOCTh MACCONEPEHOCA W OCHOBHAS YacTh ra3a Ox-
JTAKAACTCA IO TEMIIEPATYPhL, JICKAIICH 3HAYMTECIBHO HIDKE TOUYKHM POCHI KOHICHCH-
pyeMoro mapa. B mape 3aTeM BO3HHKAIOT LEHTPHI KOHACHCALMH M HAYHHACTCA IIPO-
IecC KOHJCHCAIMH KaIelb B OCHOBHOM Macce ra30BOr0 MOTOKA CIIE 0 TOT0, KaK map
JOCTHTHET XOIIOJHOH IMOBEPXHOCTH. B KOHIEHCATOpax ¢ HEMOCPEACTBCHHBIM KOHTAK-
TOM TYMaH 00pa3yeTcsi PEAKo, MOCKOIBKY MAacca ra3a HaXOAWTCS OYCHb ONH3KO K XO-
JOIHBIM TEILIOMPOBOIIIIUM IIOBEPXHOCTAM (KAIUTH HIIH IUICHKH *XuIkocTH). O0paso-
BaHHMC TYMaHA B MIOBEPXHOCTHBIX KOHIECHCATOPAX MOXKHO ITPEACKA3aTh IyTEM Pacuera
CKOPOCTEH TEIUIO- H MACCONEPENAYH B IMPOLIECCE MPOXOKACHIUS ra3a Yepe3 KOHACHCa-
Top. Ecim Macca 1a30BOro moTroka mpu JAHHOW TEMIIEPATYpPE CTAHOBHUTCS IIEPECHI-
HICHHOMH, TO 00pa30BaHUE TYMAaHA BEPOATHO. /I MPeAoTBpAINCHUSI TYMaHA CICAYET
HCIIONB30BaTh KOHJICHCAIMIO C HEIOCPEACTBEHHBIM KOHTAKTOM. JIpyroi Merox co-
CTOHMT B TOM, 4TOOBI 3apaHEe BBI3BATh OOPA30BAaHWE TYMAHA M YAAIHTH €TI0 C ITOMO-
IIBI0 COOTBETCTBYIOIIETO YCTPOHMCTBA (NMEKTPOdHIbTpP, CKpyoOep BenTypH, cooTBeT-
CTBYIOIIHUEC (DHIIBTPHI).

Konaencanus MokeT OBITH MMPHUMEHEHA IS IPEABAPUTEILHOM 00pabOTKU Ta30B,
MPH KOTOPOH BBIICIUIFOTCS LCHHBIC PACTBOPHTEIN M YMEHBIUACTCS KOJIHYCCTBO 3a-
TPSA3HHUTENCH Tepes MOCIeAyIomeH craxue 00padoTku. IlapnuanbHas KOHACHCAIA
MOKET HAWTH NMPUMCHEHHE B TEX CIIYYasX, KOrJa 00padaTeIBacMBbIi Ta3 HE BHIOPACHI-
BAeTCs, a CHOBA BO3BPAIIACTCS B IPOLIECC MM MCIOIB3YETCS B IMPOLECCE AOKUTAHMS.
[pexBapurenpHas 00pabOTKAa KOHACHCAMUCH LEIeCco00pa3Ha B TEX CIYYASLX, KOTAA
mepe]; OCHOBHOW 00OpabOTKOH Ta30BOH IMOTOK HEOOXOAUMO OXJIAAWTH, HATIPUMED, TIPH
OCYIIECTBJICHUHU aAcOpOnmu. PazmmiaroT 1Ba BUia KOHICHCAIINN:

- nogepxHocmuyro (WIH MPOCTO KOHOeHCcayuro), IPH KOTOPOH KOHICHCHPYIOIIHC-
CA MapBl U OXJTAYKAAFOIIUI areHT Pa3ACiICHbI CTCHKON U KOHACHCAIUSA MAPOB MPOUCXO-
JUT HA BHYTPCHHCH WIIM BHEIMHEH MOBEPXHOCTH XOJIOAHOM CTCHKY,

- KOHOeHcayuio cmeuieHnem, IPU KOTOPOH KOHACHCHUPYIOLINECS Hapbl HEIOCPEI-
CTBEHHO COTIPHKACAFOTCS C OXJIAKAAIONINM areHTOM.

Ecnu xoHmeHcanuy oABEPraroTCs Maphl HEPACTBOPHUMBIX B OXJIAXKIAFOIICM arcH-
T¢ (BOJE) JKHAKOCTEH WM MAp, SB/LIFOIIUICS HEHUCIOJb3YEMBIM OTXOAOM TOrO WU
HHOTO TIPOIIECCA, OXJIAKACHUE W KOHACHCALMIO 3THX TMAPOB MOKHO IMPOBOAMTH IyTEM
HEMOCPEACTBEHHOIO CMEIICHUS C OXJIAXKIAOIIMM arcHTOM (BOJOMH).

O] dekTuBHOCTS PaOOTHI KOHACHCATOPOB CMCIICHHSA HAXOIUTCSA B MPAMOH 3aBH-
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CHMOCTH OT MOBEPXHOCTH COMPHUKOCHOBSHHAS OXJIAKAAIOIIETO arCHTA H Mapa, MO3TOMY
TOBCPXHOCTh COMPUKOCHOBCHUA YBCIUIHUBAKOT, PACTBIIAA oxna;w:[a}omnﬁ AarCHT IpH
TIOMOIITA Pa3IHYIHBIX YCTPOUCTBY.
[https://echemistry.ru/assets/files/books/ckologiva/vetoshkin-a.g. -processy-i-apparaty-
gazoochistki.-2006.pdf]

12.2.1. IIpuHnmn KOHACHCAITMOHHOH 0YHCTKHA

«IIpm oxnakaACHUM MHOTOKOMIIOHECHTHOH Ta30BOI CMECH, COIEP KaIIeH OOBIMHBIC
HEKOHICHCHPYIOIIMECS Ta3bl, OXJIAKICHAE CMECH CHAYaIa IMPOUCXOJUT 32 CHET KOH-
BCKIHH, A TCILIOCOACPKAHHC MEPSIAFOIICH MOBEPXHOCTH (CTCHKA TPYOBI B TIOBSPXHO-
CTHOM KOHZCHCATOpE JHOO KAIUDI MM IDICHKA XJIAJ0AT¢HTA TPH HEMOCPEACTBCHHOM
KOHTAKTC) YMCHBINACTCSA 0 TEX MOP, MOKA Ta30BasA (pa3a HC HACBHIIACTCS OTHHM HITH
HCCKOJBKHMH H3 ¢¢ KOHACHCHPYCMBIX KOMIIOHCHTOB. [IpH IOTMOTHUTCILHOM OXJIAXK-
JCHHH KOHICHCHPYEMBIC Ta3sl THOOYHIUPYIOT K TCILIONCPCIAIOIICH MOBCPXHOCTH,
T MPOUCXOIUT UX KOHACHCAIHA C BBIICICHHCM CKPHITOH TemmoTel. HadameHAS TOU-
KA POCHI HITH TEMIICPATYPa HACHIICHUS I KAXKI0TO KOMIIOHCHTA MOXKET OBITH OIIpe-
JICIICHA W3 KPHBOHW 3aBHCHMOCTH TEMIICPATYPhl OT JABICHHA Mapa IS JaHHOTO KOM-
TMOHCHTA MPH W3BCCTHOH BEIIMMUHC €r0 MOJIBHOM JOTH B IAPAX:

Ya P =P 5.1

TIC )4 — MOJIGHAS OIS KOMITIOHSHTA A B mapax; P — cyMMapHO¢ abCOMIOTHOS JaB-
JICHHE Ta3a; (P4); — TAPIHATHFHOC JABICHHC KOMIIOHCHTA 4 B Hapax.

KoMmmoHCHT A HAUHHACT KOHACHCHPOBATHCA, KOTAA TCMIICPATYPa ra3a CHIDKACTCA
JI0 TEMIIEPATYPBL, PH KOTOPOH KOMIOHEHT A MMEET JABICHHUE Mapa py = (P.4)y.

[Nocne Hawyama KOHACHCAIMH TEMIEpPaTypa rasza OyAET MOHIDKATHCS TOIBKO IO
MEpEe 0TBOAA COOTBCTCTBYIOIICTO KOJIMICCTBA TCIIA U CKPBITOH TCILIOTHI, BCICACTBHE
KOTOPOTO B MPOLCSCCE CHIDKCHUS TCMIICPATYPHI a3 OyICT OCTABATHCA HACHIICHHBIM
KOMIIOHCHTOM A.

IMockonpky mapsr BemecTBa 4 JODKHBI TU(PPYHAHPOBATE K TCILIONCPSAAFOIICH
TIOBEPXHOCTH, MPOLECC KOHTPOIUPYETCS TEIJIO- H MAacCONepeHocoM. B cucreme, co-
JepKAmCH APYyTHEC KOHACHCHUPYIOIHCCS KOMIOHCHTH (B, C U T.A4.), KQKIBIH H3 3THX
KOMIIOHCHTOB HAYHCT KOHICHCHPOBATHCH TOTAA, KOTAA Ta3 CTAHCT HACHINCH 3THM
KOMIIOHCHTOM, M JJIS HCTO OYJCT BBIMOTHATHCA COOTHOIICHHC MAPUHANBHBIX JABIIC-
HHH, QHATOTHYHOE Py = (D)n.

JUIa ompeaeneHua TEMIICPATYPBL, A0 KOTOPOH HY>KHO OXJIATUTH Ta3, YTOOBI A0C-
THYb TOCKE 00padOTKU TpeOyeMoOe COmEpKaHue KOMIIOHECHTA A, HCTIONB3YIOTCS Clie-
JIYIOIUC VPABHCHUS:

(VA)r = (yA)r; (yA)r'P = (pA)r;

rae (v4), — A0IMyCTHMAA 00BEMHAS IO KOMIIOHCHTA A B Ta30BBIX BRIOPOCAX; (V4):
— JOMyCTHMAs MOJIbHAS AOJIST KOMIIOHEHTA A B BRIOpOCax; P — aOCOMFOTHOE MAPIHAITh-
HOC JABJICHHC Ta32; (P4); — JOMYCTHMOC JABJICHHUC TMapa KOMIIOHCHTA A.

Heobxoxmmas Temmeparypa ra3a mpeacTaBiLIeT coOOH TeMIeparypy, IpH KOTO-
PO IaBICHHC mMapa KOMITOHCHTA 4 PaBHO BEAMYHHE (p4): HA KPHBOHW JABJICHHUA HApa.
B npuCyTCTBHE HECKOIBKHX KOMIIOHCHTOB VIABIUBAHUC OCYIICCTBIIACTCS IO KOMIIO-
HCHTY, TpeOyromeMy HauboICe HH3KOH TEMICPATYPBD?.
[https://echemistry.ru/assets/files/books/ckologiva/vetoshkin-a.g. -processy-i-apparaty-
gazoochistki.-2006.pdf]
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12.2.2. Tunsl 1 KOHCTPYKIIMI KOHCHCATOPOB

«ITo criocoby B3aUMOACHCTBHS OXJIAXKIAOIICH W OXJIA’KIAEMOH Cpeabl KOHAEHCA-
TOPBI PA3JCIUIFOT HA KOHTAKTHBIC M IOBEPXHOCTHBIC. B KOHTAKTHBIX KOHAEHCATOPAX
OXJIA)KJAEMBIC Ta3bl M XJIAOHOCHTEIb CMEIIMBAOTCA, 4 B TOBEPXHOCTHBIX PA3/ICICHBI
TBEPAOU CTCHKOM.

KonTakTHBIE ammapaTsl M0 KOHCTPYKIHH M METOJAAM PACUETa AHAJIOTHYHBI a0-
COPOIMOHHBIM YCTPOHCTBAM.

Konzaencanms cMENICHHEM OCYIIECTBILICTCS B aNNAPaTax — KOHOEHCAmopax cme-
uieHys. B 3aBUCHMOCTH OT crmoco0a 0TBOZA M3 aIllapaToB MOTOKOB PA3IHYAIOT MOK-
pbie U cyxue KOHOeHcamopul cmeuieHys. B MOKPBIX KOHICHCATOPAX OXJIAKAAFOIIHH
arcHT, KOHJCHCAT W HEKOHJACHCHPYIOIIMECA Ta3bl (BO3AYX) OTBOJAT U3 HIDKHEH 4aCTH
amnmapara COBMECTHO IIPH IOMOIIHM MOKPOBO3IYIIHOTO HACOCA, B CYXHX OXJAXKIAI0-
IMH arcHT ¢ KOHACHCATOM OTBOJATCA M3 HIDKHEH YaCTH ammapara, a BO3AYX OTCACHI-
BAeTCsl BAKYYM-HACOCOM M3 BEPXHEH YacCTH.

Kpome Toro, pasnmu4aror npamomouHvie KOHACHCATOPBHI CMCIICHHS, B KOTOPBIX
OXJTAYKAAOIIUI aTCHT W Map ABIKYTCA B OJHOM HAMPABICHHUU (CBEPXY BHU3), H 11pO-
mugomoyHbie, B KOTOPHIX MAP M OXJAXKJAFOIMMHA arcHT JBIKYTCA B IPOTHBOIIOJIOK-
HBIX HAIPABICHIIX (aTCHT CBEPXY BHH3, 4 AP CHAU3Y BBEPX).

IlogepxrHocmubie KOHOeHCAMOpPb! IO KOHCTPYKIUH CXOJHBI C JAPYTHMH THIIAMH
MOBEPXHOCTHBIX TEIJIOOOMEHHHKOB — MOAOTPEBATEILIMHE, XOJOAMIBHUKAMHE, HUCIIAPH-
TCIIMH.

KoskyxorpyOuaTeie KOHACHCATOPBHI MOTYT KOMITOHOBATHCS BEPTHUKAIBGHO HIIH T'O-
pusoHTaNbHO. KOHAEHCHPYEMBIE Ta3bl OOBIMHO HATIPABILIIOT B HX MEKTPYOHOE, a XJa-
JIOHOCHTENb — B TPYOHOE MPOCTPAHCTBO.

Haunbomee mpocThIMu SABILTFOTCS KOHACHCATOPHI THHA "Tpyda B TpyOe" (pmC. 12.1,
@), KOTOPBIC M3TOTABIUBAIOTCS 1O HOPMAJLIM WM HHAWBHIY ATBHBIM IPOCKTAM.

MHoroTpyOHBIE KOHIEHCATOPHI OONee CIOKHBI IO KOHCTPYKIMH H HMCIOT JIBE
Pa3HOBUIHOCTH:

- tur H (C HeMmOABIKHOHN PEINETKOI) MPEIHA3HAYCH Ul YCIOBHH, HE TPEOYIOIHX
KOMITCHCAIINH TEMIICPATYPHBIX HATIPSLKCHUH,

- tun K (puc. 12.1, 6) umeeT THH30BbI KOMIIEHCATOP HA KOXKYXE.

Enre Ooee COBEpIICHHBL, HO AOCTATOYHO CJIOXKHBI KOHCTPYKTHBHO KOHICHCATO-
pHI ¢ mIasaromeH roxoskoi (puc. 12.1, g). Temnooodmenanku ¢ U- u W-00pazHbIMHU
TPyOKaMH MMEIOT XOPOIIHE KOMIICHCAIIMOHHBIC MOKA3ATEIH M IPOIIE MO KOHCTPYK-
I[MH, HO B KAYCCTBE KOHICHCATOPOB MX HE IMPUMCHSIOT.

Mg anmapartos Tuna H B 3aBUCHMOCTH OT MaTepHaia, JMAMETPA U JABICHUS JO-
IYCKAETCI MAKCUMAJIbHAS Pa3HOCTh TEMIIEPATYP OXJIAKIAOLICH W OXJIAKAAEMOI cpex
20...60°C. ITpu 6ompIueii pa3HOCTH TEMIIEPATYP MPUMEHIOT armmaparsl Tuna K wmm ¢
IJIABAKOIIEH rOJOBKOM. MakCHMANBHOE JABICHHUE AL KOHACHCaTopoB Tuna K cocras-
mwier 1,6 MIa, a A KOHIEHCATOPOB C IUIABAIOMICH rooBkoi 10 1 MIa B TpyOHOM 1
1...2.5 MIla B MeXTPYOHOM MPOCTPAHCTBE. BCE 3ICMEHTHI KOKYyXOTPYOUATHIX KOH-
JICHCATOPOB (TPYOBI, IEPETOPOAKH, KOXKYX H Jp.) MOTYT H3TOTaBIMBATHECSA M3 YIICPO-
JUCTBIX WM JICTHPOBAHHBIX CTANCH.

[TnacTuHYaTHIC KOHACHCATOPHI OOJIEE MPOCTHI B H3TOTOBJICHHUH, HMCIOT MCHBIIHC
COTIPOTHBJICHHS W MCHEE METAJIIOCMKH. [JakeTHBIC MIACTHHYATHIC TEIIOOOMCHHUKH
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H3TOTABIMBAIOT W3 TOHKHX METAIMYCCKUX JIMCTOB B BHIC MHOTOCIOMHBIX Pa30op-
HBIX, TIOIYPa300PHBIX HIIH HEPA3OOPHBIX MAKCTOB. B pa30OpHBIX KOHCTPYKIUAX (PHC.
12.1, 2) mmactuasl 1 COOMPArOTCSA HA CTSDKHBIX YCTPOWCTBAX C TCPMCTH3ALMCH IMO-
CpeaCcTBOM OOTBINUX 2 M MAJTBIX 3 MPOKIAA0K M3 TCPMOCTOHKOH pesuHbL. B momypas-
OOpHBIX WM HEPA3OOPHBIX KOHCTPYKUMAX IIACTHHBI YACTHUYHO UM IOJHOCTBIO CO-
€IMHSIIOTCS Ha CBapke. Pa300pHbIC KOHCTPYKIMH UCIIOIB3YIOTCS IIPH PabOYMX JaBiie-
X 1o 1 MIla B npenenax temmneparyp — 20... 180°C, capHble — npH TaBICHIAX 10
4 MITa u remmepatypax 100...300°C.

T

fit

T

| IR
il
T

Puc. 12.1. Koncmpyxyuu menioobMeHHuKo8-KOHOEHCAMOPOs.

Hambonee uyacTto mmsi KOHACHCALMH HMCIONB3YIOTCA KOXKyXOTpyOdaThle W IUIA-
CTHHYATBIC KOHCTPYKIHID.
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[https://echemistry.ru/assets/files/books/ckologiva/vetoshkin-a.g. -processy-i-apparaty-
gazoochistki.-2006.pdf]

12.3. TepMoRATATHTHYIECKAST OTHCTKA I'a30BLIX BLIOPOCOB

TepMoOKHCIICHHE TAa3000PA3HBIX 3ATPSI3HUTENICH MOKET MPOUCXOJUTH B Ta30BOH
(dase (B 00BeMe) WM HA TPaHHLEC pa3acia (a3 (Ha moeepxHOCTH). ["a30(ha3HbIH MPO-
LECC OCYIICCTBILIIOT HCMOCPSICTBCHHON OTHCBOH 00paOOTKOH (CKUTAHHECM B ILIAMC-
HH) Ta30BbIX BHIOPOCOB IPH TEMIIEPATYPaX, IMPEBIMAOIMX TEMIIEPATYPy BOCIIIIaMe-
HEHUSI TOPIOYHMX KOMIIOHCHTOB BHIOPOCOB. JIJIs1 OpraHM3amyy Mponecca OKUCICHHII Ha
TpaHULC pa3acna (a3 HCHONB3YIOT Kamanu3amopsl — KOHACHCHPOBAHHBIC BCIICCTBA,
CHOCOOHBIC 32 CUET AKTHBHOCTH HMOBEPXHOCTHBIX YACTHI] YCKOPATH MPOIECC OKUCIIE-
HHUA TOTO0 WX HHOTO 3arpA3HUATEIL IPH TEMIICPATYPAX HHKEC TCMIICPATYPHI BOCILIAME-
HCHHJIL.

Karamuruueckue METOABI OYUCTKH Tda30B OCHOBAHBI HA TCTCPOTCHHOM KaTalIu3C U
CIIyKaT I MPEBPAIICHUS MPUMECeH B Oe3BpeIHBIC HIIH JIETKO yJAJIeMble M3 Tasa
coenuHEHUS. [Tpo1ecchl reTeporeHHOr0 KaTaam3a MPOTEKAIOT HA TIOBEPXHOCTH TBEP-
JBIX TET — KaTanm3aTtopoB. Karanu3aTtopsl JODKHBI 00/1a1aTh OTPEACICHHBIME CBOH-
CTBAMH: AKTHBHOCTBIO, MMOPUCTON CTPYKTYPOH, CTOMKOCTBIO K A4AM, MEXAHHUYECKOH
MPOYHOCTBIO, CENCKTHBHOCTBIO, TEPMOCTOHKOCTBIO, HU3KHM THAPABIMYCCKAM COIPO-
THBJICHHUCM, HMCTh HG6OJ’II>HIyI0 CTOHMOCTbD.

Oco0eHHOCTs TPOIIECCOB KATAMUTHICCKOH OYMCTKH Ta30B 3AKTIOYACTCS B TOM,
YUTO OHH HMPOTCKAKT MPH MAJIBIX KOHLICHTPAIWUAX YIAATIACMBIX HpHMeCGfI. OCHOBHBIM
JAOCTOMHCTBOM MCTOAA ABJLICTCA TO» YUTO OH JACT BBICOKYHO CTCIICHB OYHCTKH, a4 HC-
JIOCTaTKOM — 00pa30BaHUE HOBBIX BEHICCTB, KOTOPBIC HANO YAALATH M3 ra3a aacopo-
mueH wm abcopOrmei. [1ocpeacTBOM TCPMOKATATHTHUCCKOTO OKHCICHHA BO3MOYKHO
obessperkuBaHue Boaopona H,, okcuma yriepoga CO, yraesogopoaos C,H, u kucmo-
POIHBIX MPOM3BOAHBIX yIraeBogopoaos C,H,O, Tombko B ra3000pa3HOM COCTOSHHH.

Tepmokaramu3 HEpHEMICM i1 00pPaOOTKH Ta30B (HMAPOB) BBHICOKOMOJICKYJLAP-
HBIX W BBICOKOKHILIIIUX COGI[I/IHGHI/IfI, KOTOPBIC, INIOX0 HCHAPAACH C KaTaau3aTopa,
KOKCYIOTCSA W "OTpaBJLHOT" €ro, T.C. 3alONHSIIOT AKTHBHYIO MOBEPXHOCTb CAXKCBBIMH
TIPOJYKTAMH HEMTOTHOTO OKHCIICHHS.

TeMmepaTypHbIi YPOBEHb MPOLIECCA TEPMOKATATUTHYCCKOTO OKHUCICHHS COCTaB-
et auanazoH 350...500°C, yro TpeOyeT COOTBETCTBYIOIINX 3aTPAT TOILIHBA.

DOU3HKO-XUMHYICCKHE OCHOBBI TCPMOKATATUTHICCKOTO OKHCJIICHUA OPTaHHYICCKUX
3arps3HUTENCH CIOKHBI M MaJj0 W3ydeHBI. MMeroTcs oOImme mpeacTaBiIcHus 00 OT-
JEIBHBIX CTAMMIX IPOIECCa M UX MOCICIOBATEIBHOCTH: THP(Y3UI MOICKYIT 3arpsi3-
HUTCT M OKHCIHMTCIA K MOBCPXHOCTH KATATH3ATOPA M HX COPOIMSA MPCAIICCTBYIOT
AKTHUBAIIMU UCXOAHBIX MOJICKYJ HA MOBCPXHOCTH, AKTHBHPOBAHHBIC MOJICKYJIBI ITPC-
TCPNCBAIOT LCIb PA3JITHIHBIX I/ISMeHeHI/II\/'I, OpPEBPAIAICH B PAOUKAJIBI, BCTYHAs B PCAK-
OUM U 00pa3ys HOBbIC COCAMHCHUS, IOCICIHHUE MEPEXOIIAT HA MOBEPXHOCTH W3 BO3-
OYKICHHBIX COCTOSHHI B OCHOBHBIC (CTAOWIIBHBIC), COpACHIBAS H3IHIOKHA SHCPTHH
TOBEPXHOCTHBIM YACTHIAM, H 3aTEM MOTYT VIAJIUTHCS B Ta30BYIO a3y, JAecopOupysich
C TIOBEPXHOCTH KaTamm3aTopa. I IpakTHIeCKIX METOJ0B pacueTa CTaanui TepMOKATAIH-
THYICCKOTO OKHUCJICHHA B COBOKYNMHOCTH WM IO OTACIBHOCTH HCT, W annapaThbl 00e3-
BPEOKHBAHUS I KAJKAOTO BHIA BRIOPOCOB pa3padaThIBAIOTC HHAMBHIYAIGHO HA OC-
HOBC 3KCTICPUMCHTAJIbHBIX I/ICCJ'IGI[OBaHI/II\/II.
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B xauecTBe KaTamM3aTopoB OOBIMHO HMCHOJB3YEOT METAILTHI MM OKCHIBI METal-
n0B. Hammyumme karaam3aTopbl pa3padaTeIBAalOTCS HA OCHOBE OJIArOPOTHBIX METAl-
JOB, a CPEAM APYTHX HAUOOJICE AKTHBHBI KATAIH3aTOPBI M3 OKUCIIOB KOOAIBTA, XpOMa,
’Kene3a, MapraHua, Hukensd u Ap. OZHAKO OHHM MMCIOT MCHBIIVIO AKTHBHOCTB, YeM
KaTaJm3aTopsl U3 OJIArOpPOJHBIX METAIIOB, a TAKXKS HU3KYEO XHMHUYCCKYFO M TCPMHC-
CKYIO CTOMKOCTb.

OOBIMHO AKTHBUPYIOIINC KOMIIOHCHTHI HAHOCATCA HA HEHTPAIbHBIC TEPMOCTOM-
kue Hocurenw ((apdop mim maMor B BHAC TAOIECTOK, INAPHUKOB, TPAHYJ, CETKH W3
HUXPOMOBOH mpoBoioKH). Katamm3atops! MOAOHPArOT HHAUBHAYAIBHO IS KA’KIOTO
KOHKPETHOTO CIydas, YYHTBIBAS HX CTOMMOCTH, (DH3HKO-XHMHUCCKHE CBOWCTBA H
KOHICHTPALMK 3arps3HUTENCH, 00BEMBI BHIOPOCOB, IPHUCYTCTBHE KATAIH3aTOPHBIX
SITOB, IPYTHE YCIOBHS. Y HUBEPCATbHBIX KaTAIM3aTOPOB HE CYHIECTBYET.

Pazmmyaror Tpu OCHOBHBIC OOIACTH TPOTCKAHMA KATATHTHYECKHX ITPOIECCCOB:
KHHETUYCCKYI0, BHENHEAU(PY3HOHHYIO M BHyTpHAH((Y3HOHHYI0. B 3aBucmMocTH
OT CTAaJWH, JTAUMHTHPYIOMICH OOIIYI0 CKOPOCTb IPOIECCA, MCHONB3YIOTCS Pa3IIMIHbIC
VPaBHECHUSI KHHETHKH ITPOIIECCA.

Bo saemmHE 1H()(DY3HOHHOH 00IACTH CKOPOCTH PCAKITHH ONPSACIACTCH CKOPOCTHIO
TIEPeHOCA KOMIIOHEHTA K TIOBEPXHOCTH 3€PEH KaTaIM3aTopa.

B obxacTu XuMIIeCKOH KHHETHKH CKOPOCTh HEOOpaTUMOit (00paTuMoii) peakuun
TIEPBOTO TOPSIKA OIPEICISIETCS 0 YPABHSHHISIM

24 =kCapuma ey = k(Cy— Cyp).

Jlnst HeoOpaTUMOM PEAKINH 11-20 TIOPSIIKA YPABHCHHE HMECT BHI:

4 = KCA "

Jnst BHYTpHIU(QQY3HOHHOH 00IACTH M PEaKIHH IMEPBOTO MOPAAKA CYMMAPHYIO
CKOPOCTh KaTAJMTHYECKOTO TPOIIECCa HAXOAAT, KOMOMHHUPYS YPaBHEHHE Maccolepe-
Ja4uu ¢ ypaBHeHUEM Au(()Y3UH M PEAKIMU BHYTPH YACTHITBL.

Karamurnieckue peakTopsl MOTYT OBITH C HEHMOABIKHBIM, JBIKYIIHMCS M TICEB-
JOOKIDKCHHBIM CIIOEM KaranmzaTtopa (puc. 12.2). OHu paboTaroT 1Mo MpHHLMIY HIe-
ATBHOTO BBITECHEHMS WJIM HACATHHOTO CMEHICHUS. [[71s1 ompenencHus pa3MepoB peak-
TOPOB TPOM3BOIAT KHHETHUCCKUE PACUETHI, 4 TAKXKE PACUeT MATCPHAIBHBIX H TEILIO-
BBIX OAJIAHCOB.

[Ipu o4mCTKE Tra30B PEAKUWH MPOTCKAIOT TJIABHBIM 00pa3oM B AU((PY3HOHHBIX
obnactax. 1 HAXOXKICHHS Pa3MEPOB PEAKTOPA ONPEACIIIIOT YHCI0 SAUHHL IEPSHO-
€a W BBICOTY, 3KBHBAJICHTHYIO CIHHUIIC ICPCHOCA (MpEr):

Py P, dei N, dN,

N(’r = 2
) ;[ (P+P47/4)(PA _pA.\) Ny (1+N4)/A)(N4 _N_»’Is)
"y = hgerNs .
G,
hHHl[: '
M op ﬂu’a(}?

Ap,, = Lrpy)=P-puvs)

In[(Z+ p,y DI+ puy )]
rae /1, — BbicoTa peakropa; G, — MaccoBas CKOPOCTb rasa, Kr/(M u); M op — CpenHIa
MOJICKYIIIPHAsI MAacca KOMIIOHCHTOB Ta30BOTO MOTOKA, g — V/CNbHAS IOBEPXHOCTH
KATATH3ATOPA, M-/M, Pep CPeAHeE norapuMmyeckoe NapuuaibHOE JABJICHHE KOMIIO-
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HEeHTA 4 B IJICHKE ra3a OKOJIO MOBEPXHOCTH KaTAIU3aToOPa; p4 MAPIUATILHOE JABICHHUC
KOMIIOHCHTA A, Ha, P4s MAPTHAATIBHOC JABJICHUC KOMIIOHCHTA HA MOBCPXHOCTH KATAJIH-
3aropa, [1a; vy 4 — m3MeHeHne yucaa MoJIeH KOMIIOHEHTA A B pe3ynbraTe peakimu (Ha 1
MOJTb UCXOTHOTO BemecTBa A); Nep = pcp/P — cpennee Torapu(MHICCKOC 3SHAUCHHC
KOHIICHTPALWH pearcHTa A B IICHKE rasa; Ny u Ny, MONBHASA IO KOMIIOHCHTA A B
ra3c ¥ HA MIOBEPXHOCTH KATAIN3aTOPA COOTBETCTBEHHO.
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Puc. 12.2. Cxembr kamanumuyyeckux peaxmopos: a — ¢ HenOOBUNCHbIM Cl0eM Ka-
manuzamopa; 6 — mo xce, U OXNAHCOEHUEM, 8 — MHOLSOCTIONHYIN C OXNANCOEHUEM; 2 — C
HCE8O00NCUNCEHHBIM CTIOEM; O — MO JHCe, U C OXTANCOeHUEM; € — MHO20CHIYNEeHYAmblil
€ NCEBOCONCUNCEHHBIM CTIOEM, JIC — C OgUdICYUMcs croem; 1 — nenooguorcHetli cnoti; 2
— xonoounvrux; 3 — e3seuieHublil cloli; 4 — peceHepamop, 5 — osuscyugutica coti; 6 —
271€8amop.

Jlnst ompeneeHus YHCIa EANHUL TIEPEHOCA TPa(MIECKUM HHTETPHPOBAHKUEM OT-
KJIAIBIBAIOT HA OCH OPAMHAT 3HAYUCHHUS P4, 4 HA OCH aOCIIHCC

Pcpl[(P + pa )P4 — pas)].

IMmapaBiamieckoe CONMPOTHBICHHE PEAKTOPA PACCUHTHIBAIOT IO Pa3HBIM (HOpMY-
JIaM B 3aBHCHMOCTH OT €T'0 KOHCTPYKITHH.

Jlnst peakTopa ¢ HEMOABIKHBIM CIIOEM KaTaIu3aTopa

AP = & (aleo”) P/ 2)H o,

63



rae & — xoaddurment conporusicHUs, pu Re < 50 semrmna & = 220/Re; npu Re >
50 BemmumHA & = 11,6/Re°’25 . w¢p (PHKTHBHAS CKOPOCTH Ta3a, M/C; [, BBICOTA HEMOI-
BIDKHOTO CJIOS KATAIA3aTOPa, M; £ — HOPO3HOCTh HCOABIKHOTO CIIOSL.

IuapaBIHIeCKOC COMPOTHBIICHAC B3BCHICHHOTO CIIOSA PACCUUTHIBACTCA O (op-
MyJie

AP=gp(1-¢e)H

Jns oTBoga (MOABOJA) TEIUIA U3 PEAKTOPOB C HEMOABIKHBIM CJIOEM HCIOJIb3YIOT
TCIUTIOOOMCHHHUKH, PACIOIOKCHHBIC BHE CIOCB KATAIH3aTOPa, 4 B PCAKTOPax CO B3BC-
IICHHBIM CIIOCM — TCINIOOOMCHHHKH, PACHOJIOKCHHBIC BHYTPH CIOCB KaTAIH3aTOPA.
[MoBepXHOCTD TCIIIOOOMEHA PACCUNTHIBAOT IO YPABHCHHIO TCILIOOTIAYH.

KoappuuueHT TemooTAauu 0T B3BCIMICHHOTO CJI0S K MOBCPXHOCTH TCILIOOOMCHA
Olgs; TIPH ONTHMATBHOM CKOPOCTH Ta3a PACCUHTHIBAIOT MO (POPMYIIC

Nu = 0,86 Ar™?,
rae Nu = a,3,d [ hp — xputepuii Hyccenbra;, A — KO3(Q(QHUIHCHT TEIMIOMPOBOAHOCTH
rasa, Bt/(MK).

Karamuruiaeckoe OKHCICHHE HCHOIB3YIOT AT VAAICHUSI THOKCHIAA CCPBI U3 JbI-
MOBBIX TA30B, a KATAIATHYCCKOC BOCCTAHOBIICHHUC A1 00C3BPCIKMBAHMS TA30B OT OK-
cunos aszora. OKUCICHHUE MPOBOIAT HA BAHATHCBOM Karammsatope mpu 450...480°C.
IMocne OKHCACHUS Ta3bl HANPABJIAIOT HA a0copOImro. KatanuTHieckoe BOCCTAHOBIIC-
HHC OKCHIOB a30Ta MPOW3BOMAT X0 3JACMCHTHOTO a30Ta B MPHCYTCTBHH Ta3a-
BOCCTAHOBHTCIIA. B KadeCTBE BOCCTAHOBHTCIICH MCIOMB3YIOT MCTAH, KOKCOBBIH H MPH-
POIHEIH Ta3, OKCUI YTJICPOAA, BOAOPOA, aMMHak. KaTanmmsaTopaMu CIIy»aT IUIATHHO-
BBIC MCTAJLIBI, MATAANH, PYTCHHH, IIATHHA, POAMH JTHOO CIUIABHL, COACPKALINC HH-
KCIIb, XPOM, MC/Tb, IIMHK, BAaHAWH, epwii 1 Ap. CTENCHb OYUCTKH JOCTHTACT 96%.

Hcnonmp30BaHHE KAXKIOTO KATAMH3AaTOPA HMMEST OMPEACICHHBIC TCMIICPATYPHBIC
orpaHHICHUS. [IPCBRINCHHUEC TEMIICPATYPHl MPHUBOJUT K €T0 pa3pymcHmto. [leperpes
KATaJM3aTopa Yame BCCTO MPOUCXOIUT H3-32 HOCTAOWIIBHOCTH COACPKAHUA OKHCTIAC-
MBIX KOMIIOHCHTOB OTOPOCHBIX Ta30B, KOHICHTPAIIMH KOTOPBIX 3d TCXHOJIOTHICCKHH
UK OOBIMHO HECKOJIBKO PAa3 M3MCHAIOTCH OT HYJIA A0 MAKCHMYMA, JOCTHTAOMICTO
HMHOTJA HECKOIBKUX JCCITKOB TPaMM Ha KyOOMETp BBIOPOCOB. JI7Is Mpe1oXpaHEHHsS OT
TICPerpeBa MPUXOAUTCA 000PYI0BATH YCTAHOBKH OOC3BPCKHBAHUS ABTOMATHKOH Pe-
TYJHPOBAHUS TIOIAYH SHCPTOHOCHTST (OOBIMHO Ta30BOTO TOILTHBA) B 3ABHCHMOCTH OT
KOHIICHTpAUWH 3arpsa3HuTed. CHCTEMAa aBTOMATHKH OCHOBBIBACTCA HA OCOOCHHOCTAX
KOHKPCTHBIX TCXHOJOTHUCCKUX MPOICCCOB H Pa3padaThIBaCTCA HHIWBHIY ATBHO.

KOHCTPYKTHBHO YCTAHOBKH TCPMOKATAIN3a OOBIMHO COCTOAT M3 TONMKH C Ta30To0-
PCITOYHBIMH YCTPOMCTBAMH M PCAKTOPA, B KOTOPOM PA3MCHIAFOTCA KATAIHTHUCCKHC
HACAIKH.

[MpockTHPOBAHNE YCTAHOBKH TCPMOKATATUTHICCKOTO 00C3BPCKUBAHAS CBOIUTCS
K moa00py KOHCTPYKIHH M PA3MCPOB TOTIOYHBIX H TOPEIOUHBIX YCTPOICTB, THIA Ka-
TaTH3aTOPa M CHOCO0a ero Pa3sMEIICHHS B PCAKTOPE. BRIMOTHMIOT TAKKe THIPABIHIC-
CKHC PacC4eTHI BO3AYXOBOIOB, TA30MPOBOIOB, JBIMOXOIO0B, MMOJOUPAOT BCHTHUIIATOPHI
H IBIMOCOCHL

KommiecTBO TOIIMBHOTO Ta3a OMPSACIIOT MO TEMIICPATYPES MPOIECca TCPMOKA-
TATUTHICCKOTO 00C3BPCKUBAHMSA, KOTOPYHO HAXOMAT OMBITHBIM IMYTEM WIIH IO ACHCT-
BYIOIIMM aHAJ0TaM. Pa3Mepsl peakTopa 3aBHCAT OT KOJHYCCTBA 00Pa0aTHIBACMBIX
BBIOPOCOB M 00BEMA KaTATH3aTOPHOH Macchl. [locmenHmit mapaMeTp MOKET OBITH OTI-
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pelencH IHINb 3KCHEPUMEHTANBHO WJIM IO CBEACHHSM O JCHCTBYIOIIMX AHAJOTAX,
PCANBEHO 00CCIICUNBAOIIAX TPCOYEMYIO CTCIICHD OUUCTKH. CBSACHMS MOTO0OHOTO Poaa
MOYKHO CUHTATh HAJACKHBIMH, €CIM OHH IOJYUCHBI CIICIIHATINCTOM IIPH HEIOCPEICT-
BEHHOM O3HAKOMJICHUH C ACHCTBYIOIIEH YCTAHOBKOM.

TMomady 06paGaTHBACMBIX Ta30B OOBIMHO 3aJAKOT B BHAC PACXONA, M /4, NMPHXO-
Asmerocs Ha 1 M’ KaTaTM3aTOPHOM Macchl. TAKYIO XapaKTEPHCTHKY HA3BIBAKOT CKOPO-
CTBIO 0OpA0OTKH W MCHOIB3YIOT I CPABHEHHS IPOIYCKHOW CITOCOOHOCTH PEaKTO-
poe. B mureparype mpuBogutcs mH(pOpMAIHA 00 YCTAHOBKAX OOC3BPCIKHBAHHA CO
ckopocTsaME 06pabotki 50000...1000000 u' u Gonee. C yBEIHUCHHEM MPHHATOrO
3HAYCHH CKOPOCTH 00pabOTKH YMCHBINACTCS CTCTICHh KOHBEPCHH MCXOTHBIX 3arpsi3-
HuTened. X mpeBpameHus He AOHAYT A0 KOHEYHOW CTaJuH C OC3BPEIHBIMHE ITPOIYK-
tamu — CO; m H;O, a ocTtaHOBATCS HA KAKOH-THOO M3 IMPOMEKYTOUYHBIX CTYTICHCH
OKHCIICHHUA C 00PA30BAHHEM COCAHHCHHH, BOSMOKHO 00JICC OMACHBIX, YCM HCXOIHBIC,

Kontpoasnbie Bonpocht
1. Texro0THA A0COPOLHOHHON OUHCTKH MPOMBIILIICHHBIX BEIOPOCOB.
7. JecopOums 3arpAa3HHTENCH 13 aOCOPOCHTOB.

PexoMeHI0BaHHAS TUTEPATYpA MO TEME JeKumu: [1 — 25]

Jlexnmust 13.
Tepvmaeckast 00padoTKA ra3oBbIX BLIOPOCOB

13.1. O6mue BONPOCHI TEPMUIECKOIi 00PA0OTKH ra30BLIX BLIOPOCOB

J1s 00e3BPeKHBAHUA Ta30BBIX MPOMBIIUICHHBIX BHIOPOCOB HCIOJIB3YIOT TSPMH-
YECKHE METOABI MPAMOTO H KATATHTHYCCKOTO CHKHUTAHUA. METOX MPSAMOTO CKHTAHHS
TNPUMEHAIOT A1 00€3BPE)KUBAHHA MPOMBIIIICHHBIX TA30B, COACPKALIMNX JICTKO OKHC-
JSFOIIMCCS OPTAHHYCCKAC MPHUMECH, HANPHMEP Maphl yIiieBoxopomoB. [Ipoaykramu
CTOpaHHS YIJICBOAOPOAOB ABJLIIOTCSA JHOKCHI YIJCPOJA H BOJA, 4 OPTaHHYCCKHX
Cynb(hUI0B — THOKCHI CEPHI U BOJA.

Cucrema, coiepkamasg TOKCHUHBIC BEINECTBA, MOXET OBITH OOC3BPEkKEHA IIO-
CPEACTBOM TCPMOOOPAOOTKH, CCITH PEAKIIIH, MPOUCXOIIHC B HSH, MPUBEAYT K 00pa-
30BAHHIO MCHEE TOKCHYHBIX KOMIIOHCHTOB.

U3 BceX OKHCIHTENBHBIX MPOLECCOB AN TSPMOOOC3BPCIKUBAHMUS NPUTOJHBI HC-
KIFOUHTCIEHO PEaKIHA ¢ KACIOPOAOM, TIOCKOIBbKY IPH YYACTHH HHBIX OKHCIUTCICH
MPHHIMITHATEHO HEBO3MOKHO MOTYIHTh OC3BPEAHBIC MPOIYKTHI OKACICHHA. [TosToMy
Jajee MO TCPMHUHOM "OKHCICHHE" MOIPa3yMEBACTCA MPOLESCC, OKUCTHTEIICM B KOTO-
POM CITY’KHT KHCTOPOZ.

IasodasHbIi mpoIece TEPMOOKHCICHHS OCYIICCTBIIOT HEMOCPSICTBCHHON OT-
HEBOH 00pabOTKOHN (CKUTAHHEM B IUIAMCHH) TA30BBIX BHIOPOCOB IIPH TEMIICPATYPax,
MPEBBIMIAIOIINX TEMIICPATYPY BOCIUIAMCHCHHUSA TOPFOUHX KOMIIOHEHTOB BBIOPOCOB.

OrueBoit 00padOTKOM, KAaK M TCPMOKATATMTHICCKAM OKHCJICHHCM, HPHHIIHITH-
aJbHO BO3MOYKHO OOC3BPEOHTh ITHIIb BEIICCTBA, MOICKYJIBI KOTOPBIX HE COXCPIKAT
KAKuX-TH00 OPYTHX 3JCMCHTOB, KpoMme Boaopoaa H, yraepoma C m xucmopoma O.
[ocpencTBOM CKHTAHHA BO3MOXKHO OOC3BPECIKHBAHHE MEPSHUHCICHHBIX BELICCTB B
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ra3000pa3HOM, >KHIKOM H TBEPAOM COCTOSHHSAX.

3arps3HUTENH, coaepkaImne Kakue-moo smeMeHTsl, kpome H, C u O — cepy S,
(ochop P, ranoreHsl, METaIBI H Ap., HENB34 MOJABATH HA TSPMOOKHCIHTEIBHYIO 00-
PaboTKy, Tak KaK MPOIYKTHI CTOPAHHA OYAYT COACPKATh BEICOKOTOKCHIHBIC COCTHHC-
Hua B PCATBHBIX YCIOBIAX W NMPH CKUTAHUHA YHCTO OPTraHUYICCKHX COGI[I/IHGHI/IfI HC
yaaercs o0ecreynTh AOCOMFOTHO ITOJHOEC OKHCICHHE HMCXOJHBIX KOMIIOHECHTOB 1O
MPAKTHICCKH OC3BpeAHBIX yrackucaoro raza CO, u mapos Boasl H,O. B apiMoBEIX
ra3ax BCCTAA MPHUCYTCTBYIOT OKCHA yriaepoaa CO u APyTHE MPOAYKTH XHMHYCCKOTO
HEIO0XKOTa (HEIMOJIHOTO OKHCICHHS). KpoMme TOro, mpH MOBBINICHHBIX TEMIEPATYPax
3aMETHO YCKOPACTCS PEAKIMA OKHCICHHUS a30Ta, KOTOPBIH MOCTYIACT B 30HY TOPCHUA
C TOIUTHBOM H BO3AYXOM. HeKOTOpbIC OKCHIBI 430Ta OKA3BIBAKOT BPSIHOC BO3ACHCTBHE
HA OPTaHU3M YCJIOBEKA M OKPYKAFOLIYIO CPEAy.

B03MOKHOCTH TSPMOOKHCIHTEIBHOTO METOAA 00C3BPEIKABAHUS OTPAHUIHBAOTCS
TAKXKEC KOJIHICCTBOM OT6pOCHI>IX Ta30B U COACPKAHUCM B HUX TOPHOUX KOMIIOHCHTOB.
Ecom KOHLCHTPAINA TOPHOIHUX KOMIIOHCHTOB BI)I6p0COB HE JOCTUTACT HIKHETO ITPEC-
Jena BocriaMeHeHus ("OexHbpIe" TOPIOYMM BBIOPOCHI), TO X OTHEBAs 00padoTka Tpe-
OyeT MOMOJHHTEIBHOTO PAcX0Ja TOIUIABA HA MPOTPEB BHIOPOCOB A0 TEMICPATYPHI
CaMOBOCIUIAMCHEHHS, KOTOPAA AJIA MAPOB YIJICBOAOPOAOB H KHCIOPOIHBIX MPOH3BOI-
HBIX YTJIEBOIOPOAOB cocTaBiieT okoo 500...750°C.

[Tpu BBIOOpE CIIOCOOOB OOE3BPEKUBAHI OPHCHTHPOBOYHOE KOIMYECTBO OTOPOC-
HBIX Ta30B, "OCOHBIX" TOPFOYHM, KOTOPOC MOKCT OBITh MOJBEPTHYTO TCPMOOKHCIIH-
TEIBHOM 00PabOTKE C MPHUEMIICMBIM PACXOAOM TOILIHBA, MOYKHO MPHHUMATE HC BBIIIC
15..2mc.

JI7Is1 KPYITHBIX HCTOYHHKOB BBIOPOCOB C HEBBICOKUM COZCP)KAHHEM 3arPA3HUTEICH
0oJiee ONTHMAJIBHBIM PECIICHAUCM ABJLACTCSA KOM6I/IHI/IpOBaHHa}I ABYXCTyIICHYATAA O1H-
CTKa C NpCABAPUTCIBHBIM KOHLUCHTPUPOBAHUEM TOPHOYHX KOMIOHCHTOB 40 HIYKHETO
mpenena BociulameHeHms1. [locnenyromas oraesas oOpaboTKa MOTOOHBIX BBHIOPOCOB
CTAHOBHUTC 3KOHOMHYCCKH HpI/IeMJIeMOfl. Bmusaane TOPHOYMX KOMIIOHCHTOB HA mapa-
METPHI TOPEHHS CTAHOBHTCA 3AMETHBIM MPH KOHIEHTpamsax 6omee 50... 100 mMr/ar.

13.2. YcranoBKH TepMO0OE3BPEKHBAHNS TA30BBIX BHIOPOCOB

I"a3pl CKUTAIOT HA YCTAHOBKAX C OTKPHITHIM (DAKETIOM HIIM B IEYAX PA3THIHBIX
KoHCTpYyKIui. [Tpsamoe cxmranmne ocymectsimoTr mpu 700...800°C ¢ HCONB30BaHH-
€M Tra3000pa3HOTO WM JKHAKOTO TOITHBA. [T CKUTAHHA HEOOXOAMM H30BITOK KH-
cnopona Ha 10...15% Oopmie CTEXHOMETPHICCKOTO KOMHICCTBA. ECIH TEMITOTHI CTo-
paHms YTJIIEBOAOPOIOB JIOCTATOMHO, 4YTOOBI TEIUIOTA pPeakuuu Tpepbimana 1.9
MJDK/M, Ta3bl TAKKS CKUTAIOT B (axene. UroOsl mmaMa (akena ObITO0 HCKOMTSIINM,
J00ABILIFOT BOLY B BHJC Mapa. B 3TOM cIyvae MpOWCXOJUT PEaKIus BOASIHOTO Mapa C
VIJICBOZOPOAAMH, COIPOBOKAAEMAas OOpPA30BAaHHUEM BOAOPOJA W OKCHIA YIIECPOna.
KommiecTBo mapa B 3aBHCHMOCTH OT KOHIECHTPAILMH YTJIEBOJOPOAOB KOICOIETCSA OT
0,05 mo 0,33 kr/kr.

Ecnu xOHIICHTpaIms1 TOPFOUHX Ta30B MaJa M BBIICIFOIIETOCS TEIUIA HEJOCTATOY-
HO U1 PEakUWH CTOPaHWS, TO Ta3bl IPEABAPUTENBHO Tmojorpesaror. Ha pmc.
13.1...13.3 moka3aHbl pa3IH4HBIC CXeMbI (JAKEIbHBIX YCTAHOBOK. YCTAHOBKA, IPEA-
CTaBICHHAS HA puc. 7.34, paboraer npu n30sITouHOM nasieHuu 0,15 MIla.
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Puc. 13.1. YVemanoska ona gpaxenvrHoeo
corcueanUa  2asoobpasueix  omxooos: 1 —
euoposameop,; 2 — ocHenpezpaoumens; 3 —
OCHOGHAA 20penKa; 4 — OeXCYPHAsA 2opesKa;
5 — cucmema 3axcucaHus 0eXcypHoil cope-
Ku

Ha puc. 13.2 moka3ana yCTaHOBKA M1 (DAKCTBHOTO CKHTAHHUS TA30B, CMOHTHPO-
BAHHAA HA TEXHOJIOTHYECKOM ammapare, Ha puc. 13.3 — yCTAaHOBKA A CHKUTAHHA Ta-
30B, CONCPYKALIMX ALCTHJICH. | OPCHHE TAKHWX Ta30B COMPOBOKIACTCSI 00pPa30BAHUEM
3HAYUTEIBHOTO KOMUYECTBA TEXHIHYECKOTO YITIEPOAA, MO3TOMY MPEAyCMOTPEHA MoJa-
4a mapa B ra30BbIM MOTOK. /{1 MO KUTraHusi OCHOBHOM TOPEJIKH BO BCEX YCTAHOBKAX
TPETyCMOTPEHA ACKYPHAS TOpPENKa, pabOTAromast Ha MPHPOIHOM Tas3e.
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Puc. 13.2. Vemawnoska ona
axenvrHo20  cocueanus  2az0006-
PA3HBIX OMX0008, CMOHMUPOGAH-
Has Ha peakmope: 1 — peaxmop; 2
— OJICeKYUOHHBIH cMecumeny; 3 —
anexmposanan, 4 — OexcypHas
eopesxa; 5 — ocHogHas 2opeixka;, 6
— Hacaoka-oeHenpezpaoumens
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Puc. 13.3. Vemanoska ona @akensHozo
CoCULAHUA 2a308, codepxcamyux ayemunen: | —
Qaxenvraa eopenka; 2 — mpyba; 3 — paspeighbie
MeMOpanvl;, 4 — ozHenpezpadumens, 5 — uHCeK-
YUOHHBII CcMecumens ¢ 27eKmpo3ananom; 6 —
CUCHIEMA 3AXHCUSAHUS OEXHCYPHOTI 20peTIKU
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TepMOOKHCIUTETbHOE 00E3BPEKIBAHNE KOHIICHTPHPOBAHHBIX TA30B IMPOBOIUTCS
B YCTAQHOBKAX, KOTOPBIC OOBIMHO COCTOSAT M3 TOIOYHBIX M TOPETIOYHBIX YCTPOMCTB C
JBIMOXOJAMH I OTBOJA MPOAYKTOB CTOPAHMA U TEILIOY THUIM3aTOPAMHU.

CxeMBl TEpMHUYECKUX HEHTpaam3aTopoB AaHbl HA puc. 13.4. KoHCTpyKuus HEH-
TPAIM3aTOPa AOJDKHA 00ECIEUNBATh HEHTPAIM3AUUEO TOKCHYHOTO MPOoAyKTa. [ms 3to-
ro BpeMs mpeObIBaHUA €ro B Helrpamm3arope cocrasmier 0,1...1,0 c. Temmeparypa
cxuranus Ha 100...150°C mpeBsImaeT TeMmepaTypy CaMOBOCILIAMCHCHHS.

KoHCTPYKUHH TOMOYHBIX YCTPOHCTB I MCHUCH TCPMOOOCIBPSIKUBAHUSA MOYKHO
pa3acnuTh Ha KaMEPHBIC, IMKIOHHbIC, MIAXTHBIC W Oapadawuble. Hambonee pacmpo-
CTPAHCHbI BEPTHKAJNBHBIE W FOPU30HTANbHBIE KaMepHbIE (puc. 13.5, a), a Takke 1u-
KJIOHHBIC TOPH3OHTAJIBHBIC (pHC. 13.5, 6) KOHCTPYKIHH.

re3 wa oheadoerelequs

8 ammop.
Pepy

B amumocprpy

Yensule
]

5 far ma
cbealpex elanee

Puc. 13.4. Cxemvl mepmuyeckux Hellmpanuzamopos npoMbIULICHHbIX OMXOOAUUX
2az0e6: a — besz mennoobmeHnuKa; 6 — ¢ menjiooOMeHHUKOM

RN

a
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L
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[r) PA\N\TE
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Puc. 13.5. KoHcmpyxkyuu monounvix ycmpoticme: a — KaMepHas neus Olia Cocl-
2aHUA 2a3000paAsHBIX OMX0008; 1 — Kopnyc nevu; 2 — omgepcmue; 3 — Konexmop, 4 —
2a3000pasHvie OMxo0bl; 5 — pacnpedenumenvhvle nampyoxu, 6 — pponmosas cmeHa;
7 — eopenxa; 8 — nepgpopuposannal cmenka; 9 — noo; 10 — kamepa; 11 — xamepa ona
ymunusayuy menia; 6 — yukIoHHAA 20pUSOHMANbHAA neub, 1 — copenxa; 2 — yunuHoO-
puyeckas kamepa; 3 — nampyoxu 01 OmopoCcHoeo 2asd
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B OUKJIOHHBIX ICYAX OPraHu3yCTCAd BPAIATCIBHO-MOCTYMATCIBHOC ABMKCHUC
MPOAYKTOB TOPCHUA, UTO oOccmeyuBacT Oompmice BpeMs mpeOBIBaHMA 0OpadaThIBac-
MBIX Ta30B, UCM B KAMCPHBIX IICYAX TAKHX KC Fa6apI/ITOB. HOCJ’IGI[HI/IG OOBIMHO KOHCT-
PYHPYIOT OJHO- HJTH JBYXXOJOBBIMH MO JBIMOBBIM razaM. OHH MOTYT OBITH NPAMO-
YIOJBHOTO MM KPYIJIOrO CeucHHA. BepTHKambHBIC MPAMOYTONBHBIC KOHCTPYKIUH
HMCHT XyauIcc 3an0ITHCHUC o0beMa TOIKH ABIMOBBIMH T'a3dMH IO CPABHCHUIO C TOPH-
30HTAJIBHBIMHU TOIKAMH KPYTJIOTO CEUCHHA. B KaAMEPHBIX TONMKAX BO3ZMOXKHO YCTPOii-
CTBO JAOMOJIHUTENIBHBIX CBOJOB, MOBBIIIAKOIIMX TEMIECPATYPy B PEAKUHOHHON 30HE,
YTO HCBO3MOKHO BBIITQJIHUTH B IUKJIOHHBIX ITCYAX. B xoHeuHOM CcueTe KOHCTPYKIHA U
radapuThHl TOMOYHOTO YCTPOHCTBA BHIMOTHSIIOTCS TAKUMHM, YTOOBI 00eceunTs Tpedye-
MO¢ BpeMs MPCOBIBAHUS OTOPOCHBIX Ta30B B 30HC BBHICOKHX TCMIICPATYP.

THI TOPENOYHOTO YCTPOMCTBA I YCTAHOBOK TCPMOOOE3BPESIKHBAHUA M CXEMY
TMOABOJA OTOPOCHBIX TA30B BHIOMPAFOT B 3aBHCHMOCTH OT MX COCTaBa. [ a30BBIC BBI-
OpOCHI C BEICOKHM COJIEPYKAHUEM KHCIOPOJA, KOTOPhIE MOTYT OBITh MCIOJB30BAHbI B
Ka4I€CTBE AYTHCBOTO BO3AyXd, BBITOAHECC BCCTO MOAABATH B BO3AYIIHBIC TPAKTHI Ay ThC-
BBIX Ta30TOPEIOYHBIX YCTPOHCTB. borareie ToprovmM ra3oBBIE BBIOPOCHI C HH3KHM
coaepKaHHEM (MITH OTCYTCTBHEM) KHCIOPOIA MOYKHO ITOJABATH HCMOCPSICTBCHHO B
TAa30BBIC U BO3AYIIHBIC TPAKThI AYTHEBBIX TOPCIIOK. Fopemm HHXCKIHOHHOI'O THIIA
UL 3THX IETIeH MPAKTHICCKH HEMPUTOAHBI H3-3a HECTAOHIBHOCTH COCTABA BBIOPOCOB.
B 10 ke BpeMs HH)KCKUHOHHBIC TOPETIKH, PA0OTAOIIME HA TOIUTMBHOM Tra3c CTA0HIIb-
HOTro COCTaBa, HAXOAAT MPUMCHCHUEC B KAYICCTBC MATTOTHBIX (no;mepmyma}omnx rope-
HHE) yCTpOHcTB. BhIcokas TeMIeparypa B 30HE TOPSHHS TAKUX TOPEIIOK OOCCIICYHBACT
TCPMOOKHCJICHHC 3aTPsA3HUTCIA MPH KOJICOAHMAX COCTaBa 00padaThIBACMBIX TA30B.
Kpome Toro, oOHH HEe TPEOYIOT 3aTpaT ICKTPO3HCPTHH HA MOAAMY BO3AYXa A TOpe-
HHA.

OxHa W3 KOHCTPYKIMI (DaKeIbHOH TOpPENKH C MAPOBBIMH JFO3aMHU MOKA3aHA HA
puc. 13.6, ropenka A CKUraHHUS TaIOTEHCOACPKAIIMX MPUMECEH MPEACTABJICHA HA
puc. 13.7.

W3 mud@y3noHHBIX TOPETIOK 3aCIyKMBACT BHUMAHUS JTOCTATOYHO IPOCTAst KOH-
CTPYKIMNA, TPCACTABILIOMAS CO00H MepOPHPOBAHHYIO TPYOY, YCTAHOBICHHYIO B
IIOTOKEC OT6pOCHI>IX Ta30B TAaK, YTO Ia30BLIC (I)aKeJ'II)I, BBIXQOAIIHUEC U3 OTBepCTHfI, pas-
BHBAKOTCA B €¢ a9POAMHAMHYCCKOM CIIEIC, 3a CYCT 4ero oOCCHEeUMBACTCH YCTOHYH-
BOCTb Ta30BOTO (hakeia MPH BRICOKHX 3HAYCHUAX KO3((HIIMCHTOB M30BITKA BO3AYXA.
B pesymsraTe uepes TropelovHOE YCTPOHCTBO YAACTCH MPOIMYCTUTh OOJBINOES KOTHYIC-
CTBO OTOPOCHBIX TA30B MPH HE3HAYHTCIFHOM PACXOIC TOIUTHBHOTO Taza. OTHAKO mpH
60bIIMX W30BITKAX BO3AYXA CPEIHS TEMIICPATYPa Ta30B CTAHOBHTCS HIDKE TEMIICPa-
TYPbl CAMOBOCIUTAMCHCHI IMAPOB OPTaHUICCKUX COGZ[I/IHGHI/II\/II, BCJICACTBUC YICTO TEP-
MOOKHCJICHHIO 6yl[yT TMOABCPIKCHBI JTHIID YaCTHIBI, HCMOCPCACTBECHHO COIPHKACAB-
mmecs ¢ gakenoM. B To ke BpeMs Takoe yCTPOHCTBO MOXKET OBITh 3(D(heKTHBHO HC-
MOJTb30BAHO M NPH OOJIce BBICOKHMX M30BITKAX BO3AYXA, CCIM HA 00C3BPEKUBAHKE T0-
CTYNAIOT TOPSTUHE TA30BBIC BHIOPOCHL.

PexoMeHI0BaHHAS TUTEPATYpA MO TEME JeKumu: [1 — 25]

Kontpoasnbie Bonpocht
1. B uém 3aKmrouaeTcs cocod TEPMHIECKONH 00PaOOTKH ra30BbIX BEIOPOCOB?
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2. Kakne BEIOPOCH MOJKHO 00C3BPCKHBATH TCPMHIUCCKOH 00paboTKOIH?

PexoMeHI0BaHHAS TUTEPATYpA MO TEME JeKumu: [1 — 25]

-2 3
™y
[}
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3 8 4
S : 5
o
=1
=

4
Puc. 13.6. Qaxenvras copeixa

¢ naposgvivu owsamu: 1 — oedxcyp-
Has zopenka; 2 — 8030VuiHas mMpy-
ba; 3 — sawummvlii Ko3vipex, 4 —
Kopnyc ¢axenvHoil eopeaxu; 5 —
naposai owsa; 6 — xapMmaH 04
mepmonap

Jexnus 14.

Puc. 13.7. I'operxa ona cocucanus eano-
2eHcodepicaujux 2azoe 8 ammocgepe uHepm-
Hoeo eaza: | — eHympennuii xopnyc copexi; 2
— omgepcmue OJisi 8bIX00a 2a3000pA3HbBIX OM-
X0008; 3 — @HeulHUll KOpNyc 20peixu; 4 — om-
gepcmiue O71A 8bIX00a UHEPMHOZ0 2a3a; 5 — Ka-
HAN O CMect UHEPMHO20 2a3d U 2A308biX OM-
X0008; 6 — 8800 UHepMHO20 2asa; 7 — uena;, 8 —
8800 NpupooHozo easza; 9 — Koivyesoe npo-
CMPAHcmao Ol NpUpooHozo easza; 10 — wmy-
yep o1 nooayu uHepmHozo 2asa; 11 — xonvye-
80€ NPOCMPAHCMBO OJ1 UHEPMHOZ0 2a34

OuncTRa ra3oBLIX BHIOPOCOR ABTOMOOIUTEHOTO TPAHCTIOPTA

14.1. IIpodaemepI 3arpsizHeHNs ATMOC(EPBI BHIGPOCAMH ABTOTPAHCTIOPTA

3arpAa3HCHHC OKPYKAFOIMICH CPeAbl BEIOPOCAMH TBHTATCIICH BHYTPCHHETO Cropa-
HUS TIPEJCTABILIET B MOCICAHAC TOIBI BCE OOMBIIYIO OMACHOCTh W3-3a BO3POCIICH YT-
PO3bI 3I0POBBIO UCTIOBEKA U OKPYKAIOMICH Cpe/Ic.

B obmem OamaHce 3arps3HEHHSI aTMOC()epBI AHTPONOTCHHBIMH HCTOYHHKAMM
TPAHCHIOPTHBIC CPCACTBA MPCIACTABILIIOT COOOH HAHOOICE CYIICCTBCHHBIH HCTOUHHK,
XOTS OCHOBHYIO JOJMIO 3THX 3aTrPsI3HCHHH COCTaBJLIFOT OTHOCHTEIHHO HESIOBHUTHIC

OKCHIIBI YTJIEPOJa.

CoBpeMeHHBIH 00pas3 YKH3HH H PA3BHTOC MPOH3BOACTBO TECHO CBA3AHBI C ABTOMO-

OMILHBIM TPAHCIOPTOM.

ABTOMOOWITBHBIH TPAHCTIOPT MOTYYHI MIHPOKOS PACIPOCTPAHCHHS, HMSS PAL 10-
CTOHHCTB. 1) OTHOCHUTCIIBHO BBICOKYH) CKOPOCTH ABMOKCHHA IO YCOBCPIICHCTBOBAH-
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HBIM J0POraM; 2) XOpPOMHE MPOXOAUMOCTh H MAHEBPEHHOCTBD, 3) BO3MOKHOCTB 3KO-
HOMHYHOH NMEPEBO3KH MEIKHX MAPTHil TPY30B; 4) MEHEE BBICOKHE KANMMUTAJIBHBIC BJIO-
JKCHHA B CTPOHTEIBCTBO ABTOAOPOT B CPABHEHHU C JKEIC3HOAOPOKHBIM TPAHCIOPTOM.
B Hauame XX B. Ha HamIeH IUTAHETE HACUHUTHIBAIOCH 6 ThIC. aBTOMOOMIEH. K 1998 .
YHCTIO TPAHCIOPTHBIX CPEACTB C OCH3MHOBBIM IBUTATEIEM BO BCEM MHPE IPEBBICHIO
1,5 mupz. TIpoTspKEHHOCTh ABTOMOOHIBHBIX TOPOT € ac(haIbTOBBIM IIOKPHITHEM TOIb-
ko B Esponie u Cepeprolt Amepuke gocruria mourd 10 mua. kM. T1o HUM eXerogHO
MEPEBO3UTCA 16 MIpA. T. TPy30B

Bwmecre ¢ TeM aBTOMOOHIIHM SBILSIFOTCSI OXHUM W3 OCHOBHBIX HCTOYHHKOB 3arpsi3-
HEHUS1 OKPY’KAIOIIECH Cpeapl, MPEeKAe BCETO BO3AYIIHOTO OACCEHHA, TAKHMH TOKCHKAH-
TaMH, KAK MOHOOKCHJ YITIEPOJAA, OKCHUIABI 430Ta, CBHHEL, YIJICBOAOPOALI H Ap. Tak, B
1990 1. ux BHIOPOCHI B MHUPE COCTABWIIM, MJIH T: YIICBOIOPOABI -39, MOHOOKCHIBI YT-
nepoaa — 231, auokcua yraepoaa — 3969, okcuasl azora — 32. B 3arps3HeHUN aTMo-
c(hepHOTO BO3AYXa KPYIHBIX TOPOJOB MHPA IO ABTOMOOHIBHOTO TPAHCIIOPTA BAPh-
upyer, %: 88...97 CO, 31...33 NQ,, 63...95 yraesogoponos. o 70 % BechMa TOK-
CHYHBIX COCTMHCHHUH CBHHIA, COACPKAIIUXCS B 3THIMPOBAHHOM OCH3WHE, TAKKE I10-
maaarT B atMochepy. TOKCHIHBIMU BBHIOPOCAMH ABTOMOOHIICH, KPOME OTMCUCHHBIX
BBIIIC BBIXJIONMHBIX TA30B, SABJLIOTCSA TAKKE KAPTECPHBIC Ta3bl, MAPHI TOIUIMBA M3 Kap-
6roparopa u TomMBHOTO Oaka. B memoMm, B BEIOpPOCAX TPAHCHOPTHO-IHEPTECTHICCKUX
YCTAHOBOK coaepkuTcad 1200 XMMHYECKUX KOMIIOHEHTOB, BKIIFOUASI BECBMA TOKCHY-
HBIH OCH3IMHPCH.

ABTOTPAHCIIOPT CYIECTBEHHO 3arpsa3HsCT Takke BOAY (HE()Thb, Macna, pacTBOpH-
TeNH) ¥ MO4BY (HE(TH, HEPTENMPOAYKTHI, BETHBIC METAILIBI M PE3UHA KAK CIICACTBHUC
HCTHPAHMA JCTAJCH aBTOMAINNH M MOKPHIIEK). Ha MecTe MACTAHBIX IATCH B TCUCHHE
20 ;er HUYEro HEe pacTeT, momoca mupuHOH 50...100 M mo 0b6e cTOPOHBI OT JOPOT
SIBIIICTCSL 30HOM JIErPajJaliyl MOYBEHHO-PACTHTEIHFHOTO TOKPOBA C M30BITKOM TSDKE-
aerx MeTainios (10...20 TIAK) u aeumuromM OHOTCHHBIX 3JICMCHTOB.

B cBsI3M CO 3HAYMTEIBLHBIM YBEIMUCHHEM ABTOMOOWJIBHOTO MApPKA ITOCTOSIHHO
BO3PACTACT €T0 POJb B 3arPA3HCHUH aTMOC(EpHOTO Bo3myxa. [Ipmmepno 60 % 3a-
TPSA3HEHUS aTMOC()EPBI MPUXOAUTCSI HA aBTOTPAHCHOPT. Ha npyrue BUABI TpaHCTIOPTa
TIPUXOJUTCS HEOOIBIIA YaCTh 3arPA3HEHAUH aTMOC(EpBL.

Oco0eHHO BBICOKOEC COACPKAHHEC OKCHIA YTIJIEPOJA B BO3AYXE OTMECHYCHO HA
VINYHBIX IIEPEKPECTKAX, IJIC JBUTATEIN aBTOMOOMICH paboTaroT Ha OOTaThIX CMECIX
miepes cBeTo(hopoM.

BhIXTOMHBIE TA36I M CHIIbHBIC KOJICOAHMS IIOUBBI OT aBTOMOOMIICH YCKOPSIOT MPO-
LECC CTAPEHUA 3JAHHH, IPUBOAAT K ASTPAJALMH NPHAOPOKHON PACTUTEIBHOCTH.

B paifoHax ¢ y3KMMH YIHIIAMH C BBICOKUMH JOMAaMH OOJIbINAS KOHIICHTPALUS OK-
CHIA YIIepOoJa PACCEHBACTCA MEAJICHHO U BBI3BIBACT XPOHHYCCKHE OTPABICHUSA JIHO-
JIeH, AIUTEIPHOE BPEMs HAXOMIIIMXCS B 3THX paioHAX, OCOOCHHO HA IMEPEKPECTKAX
(PEeTyTHPOBIIUKOB YAMYHOTO ABIYKCHHS, YINIHBIX TOPTOBLCH H T.1.).

OCHOBHBIC JKOJOTHYCCKHE OCCIIOKOHCTBA CBSI3aHBI C BBICOKOH TOKCHIHOCTBIO
BBIXJIONTHBIX TA30B U HEYIOBICTBOPHTCIBHBIMH IIyMOBBIMH XapaKTCPHCTHKAMH aBTO-
mobmieh. [Tpoder B 1000 KM AmS KaXKIOTO JETKOBOTO aBTOMOOMIIS COMPOBOKAACTCA
MOTPeOICHUEM 3HAYUTEIFHOTO KOJIMHYECTBA KHCIOPOJA W BHIOPOCOM M3 BBIXIIOIHOM
TPpyOBI 10 40 KT BEIICCTB, 3arPs3HAIONIHX aTMOC(Epy.

B orpaboTaHHBIX razax aBTOMOOMICH NPHUCYTCTBYIOT OKHCH YIJIEPOJA, THOKCHT
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Cepbl, Caka, COCAWHCHHA CBHHIQA, OKHCIBI a30Ta, OCH3MUPECH H APYTHE BELICCTBA —
JICCATKA KOMIIOHCHTOB, HCKOTOPBIC W3 KOTOPBIX KAHICPOrCHHBI. OHH BbI3BIBAOT KH-
CIIOPOJHOE TONOJAHHC, HAPYIICHHE (DYHKUHH LCHTPATbHOH HEPBHOH CHCTEMBI, pas-
Jpa’keHUE CIIM3HCTBIX 000JI0YCK I1a3, HOCA.

14.2. XapakTepnucTHKa BLIOPOCOB ABHMraTeseii BHYyTPEHHEro CropaHusi

OCHOBHBIMH 3aTPSI3HUTEISIMH TPAHCIIOPTHBIX CPECTB SIBILTFOTCA YTJICBOAOPOIbI,
OKCHJI YTIICPOJa B OKCHIBI a30TA.

YraeBoaopoasl — 370 MHPOKUN KIACC COBEPIICHHO MPOU3BOIbHBIX CMECEH yrie-
BOJOPOIHBIX coenuHCHUH. OHM MPOUCXOIAT U3 OCH3HHA, H3CIHHOTO TOILUTHBA H MPO-
AYKTOB HUX CTOPAHMA. B cocras 31X TOIUIMB BXOZAT COTHH YTJICBOAOPOAHBIX COCOHU-
HeHuH. JIs ynponieHHs 0ObIMHO M3 YIJICBOJOPOAOB BHIACILIFOT KAKOS-TO OMPEICIICH-
HOE COCJMHCHHC W OICPHPYIOT B JAITBHCHIIEM C HUM, MPEATONAras, 4To OCTAIbHbIC
SKBHBAJICHTHBI eMy. B KaUCCTBE TAKOTO COCTUHCHHUS BRIOUPAr0T 00braHO MeTaH (CHy),
mponaH (C;Hg) wmm rexcan (C¢H,4).

B HH>KEHEPHOH TEPMUHONOTHU 71 HEH3BECTHOM CMECH OKCHAOB 430Ta IMPUHATO
obo3HaucHne NO,. Kak mpaBmio, B BRIOpOCaX OKCHAOB 430Ta JOMHHHPYCT OKCHI a30-
ta (NO) ¢ HeOompmroi mpumMecsio (<10 %) aumokcmaa asora (NO,). B atmochepHbIxX
ycnosmax NO npespamaerca B NO,.

BriOpocer asurareneii BHyTpeHHero cropanus ([BC) memsTcs Ha BBIOPOCHI OT
KapOFOPATOPHBIX M AM3CIBHBIX ABHTATCICH. Takoe pasacicHHE CBA3AHO C TCM, HTO
kapOropaTopueie aurarean (KJI) padoTatoT ¢ OAHOPOIHBIMHE TOILTHBHOBO3AY ITHBIMH
CMECSIMH, B TO BpeMsI Kak au3eabHble Apurareau (/1/1) — ¢ reTepOreHHbIMU CMECSAMHU.

BrIOpOCH 3arpsa3HCHUI OT ABHUTATCICH BHYTPCHHETO CTOPAHHUSA KapOHOPaTOPHOTO
THIIA BKJIFOYAIOT YTJICBOAOPO/BI, OKCHABI YITICPOAA, OKCHABI A30Ta W HEPETYILIPHbIC
BBIOPOCHL. 3arpsA3HCHHS BO3HHKAIOT BCIACACTBHC PCAKIMHA W B MPOICCCE TOPCHUS B
o0beMe U HA TOBCPXHOCTSX. HpOpI)IB Ta30B YCPEC3 MOPIITHECBBIC KOJBLA W BBIXJION H3
TUTAHAPOB SABJLAOTCA MCHEC HHTCHCUBHBIM HCTOTHHUKOM BI)I6p0COB SaI'p}ISHeHI/II\/II.

B 1980 r. 4 % BBIMyCKaeMbIX B MHUPE JICTKOBBIX W TPY30BBIX aBTOMOOMICH OBLIO
OCHAIICHO TU3CISIMHM, a K KOHIY 80-X rofoB 3TOT MOKazartenb Bo3poc 10 25 %. Oc-
HOBHBIC BHIOPOCHI 3aTrPSA3HCHUI JU3CIbHBIX IBUTATEIICH T K€ CaMble, UTO B KapOropa-
TOPHBIX ABHTraTeNcii (YIIaeBoxopOAbl, OKCHI YIJIEpOaa, OKCHIBI a30Ta, HEPETYILIPHbIC
BBIOPOCHI), HO K HUM JOOABJIAFOTCSA YACTHIBI YTIICPOAA (CAKCBBIH a3P030.1b).

CozneprkaHue BPETHBIX BEIIECTB B BHIOPOCAX aBTOMOOMICH KOJNEOIETCs B IIHPO-
KHX TPEENax W 3aBUCHT OT MHOTHX (DaKTOpOB, HAIpPUMEp, MpH CKOpocTH 70 KM/4 B
BeIXJIONe aproMoOma comepkutca 0,2...0,3% CO, mpu cropoctu Oomee 100 xm/4 1
mpu paboTe ABHTATEIS HA XOJIOCTOM XOAY COACPKAHHE 3TOTO OMACHOTO ra3a AOCTHIA-
et 12 %.

JlerkoBoii aBTOMOOHITb BBIOpackiBacT okcraa yriaepoaa CO 10 3 M/4, rpy30Boit —
70 6 M/4 (3...6 Kr/u).

O coctaBe BBIXJIONHBIX TA30B ABTOMOOWICH C Pa3MMYHBIMH THUIIAMH JBHTaTCICH
MOYKHO CYJMTH II0 JAHHBIM, TPUBEACHHBIM B Ta0mI. 14.1.

BrIOpoCH OKCHAA YTIICPOAA W VIJICBOAOPOAOB V KapOIOPATOPHBIX IBHTATCIICH
CYICCTBCHHO BBILIC, YICM Y JU3CIbHBIX /:[BnraTeneﬁ.
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Tabnuya 14.1. Hpumepnvlii cocmas 6bIxJONHbIX 24308 A8MOMOOUIET

KOMIOHEHTEI Conepxanne, % (00.)
KapOFOPATOPHBIA ABUTATCITH JW3EIIbHBIA JBUTATETb

N, 74..77 76...78
0, 0,3..8,0 2..18
H,O (maps) 3.0..5,5 0.5..4,0
CO, 5,0..12,0 1.0...10,0
CO 5,0...10,0 0.01...0,50
Oxcuasl a30Ta 0..0,8 2-1073..0,5
VTIeBOaOpOIBI 0,2..3.0 1-107°...0,5
AnbaeTHIB! 0..0.2 1107 ..9-107
Caxa 0-0,4 /v’ 0,01...1,1 rir’
BensamipeH (10-20)-107°, r/r’’ 101107 /v

14.3. Cam:xenne BLIOPOCOB BUTATE/IEH BHYTPEHHET 0 CrOPaAHMSI

[ToBbImeHnE 3KONIOTHYECKUX ITOKA3aTEICH aBTOMOOMIS BO3MOKHO 3a CUET IpO-
BCACHUS KOMIIJICKCA MGpOHpI/I}ITI/Iﬁ O COBCPHICHCTBOBAHHUIO €TI0 KOHCTPYKIHUH H PC-
JKAMA JKCIrIyatanun. K yIyunieHHI0 3KOJIOTHUICCKHX MOKA3ATCIICH aBTOMOOHIS MPH-
BOOAT: IMOBBINICHHC €TO 3KOHOMHYHOCTH, 3aMCHA OEH3HHOBBIX Z[BC Ha AHU3CIIBHBIC,
mepesox [ABC Ha HCNOIB30BAHUC ATTbTCPHATUBHBIX TOILTHB (CKATHIN HJTH CHKIDKCHHBIH
Ta3, 3TAHOJ, MCTAHOJI, BOJOPO U JIp.); MPHMCHCHHC HEHTPATH3aTOPOB OTPAOOTABIINX
ra3os [IBC; copepmcHcTBOBaHKE peskuMa padoTel ABC u TeXHHUCCKOTO 00CTyKHBA-
HUS ABTOMOOHIIAL.

«H3BecTHBI H NPUMCHAIOTCA PAA MCTOOOB CHWJKCHHA TOKCHYIHOCTH BBIXJIOITHBIX
ra3os. Cpeau HEX padoTa aBTOMOOHIA B YCIOBHAX, KOTAA ABUTATCITH BRIACIACT HAM-
MCHBIICC KOJIHYCCTBO TOKCHYHBIX BCIICCTB (yMeHBH.[eHI/Ie TOPMOKCHII, PABHOMCPHOC
JBIDKCHUC C OMPCACTICHHON CKOPOCTHIO H T. [1.); MPHMCHCHHC CIICIHATBHBIX MPHCAT0K
K TOIUTHBY, YBEIMYUBAIOIIMX IOJHOTY €TO CrOpaHms W yMEHbImarommx Beiopoc CO
(CciupTHL, APYTHE COCAMHECHUS), IIIAMEHHOE JT0KHTAHUE HEKOTOPBIX BPEIHBIX KOMIIO-
HCHTOB.

B xapOropaTOpHBIX IBHUTATCIAX COOTHOMICHHEC MOKAY BO3AYXOM H TOIUTHBOM
BIIWACT HA COACPKAHHUC YITICBOJOPOAOB W OKCHAA YIJICPOAA B BEIXJIONC. Tak, HANPH-
Mep, BBHIOPOCHI YBEIMYMBAIOTCS IPH YBEIMUCHHUH oOorameHus cMmecu. ConepskaHue
CO yBemmuBacTCA M3-32 HCMOJTHOTO CTOPAHMA, BEI3BAHHOTO HEAOCTATKOM KHCIIOPOJA
B CMCCH. YBCIIHUCHHC COACP/KAHHUS YTIICBOJOPOAOB MPOUCTCKACT B ICPBYIO OUCPCIb
H3-32 YBCIHUICHHS aACOPOIIH TOIUTHBA M YCHJICHHS MCXAHH3MA HCMOJTHOTO CTOPAHHA
tommBa. bexHpie cMecH co3marot 6oace Huskue koHeHTpauuu C,H,, u CO B BBIOpO-
CE B Pe3yIbTaTe UX 00JIEE MOIHOTO CTOPAHMS.

B AU3CIIBHBIX ABUTATCILAX MOIMHOCTH M3MCHACTCSA NMPH WU3MCHCHHH KOJTHYICCTBA
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BIOPBICKHBACMOTO TOILIHBA. B pe3ypraTe H3MEHACTCS PACIPEACICHAS CTPYH TOILIHBA,
KOJIMYCCTBO TOIUTHBA, YAAPSFOMICIOCA O CTCHKY, JABICHHE B MIIHHIAPE, TCMIICPATYpa,
a TaKKe MPOJODKUTCIIBHOCTD BIPBICKHBAHUAL

Cneunanncnl CUHTAIOT, YTO LI 3aMCTHOTO CHIDKCHHA BPCOHBIX BI)I6p0COB HC-
00X0IMMO COKpaTUTh morpednenue OeH3uHa ¢ 8 ymrpoB (Ha 100 kM mpodera — 10
2...3 1. 210 TpeOyeT COBESPIICHCTBOBAHKUC YCTPOHCTBA ABUTATCIIA M KAUCCTBA TOILIH-
Ba; mCpexoaa Ha He:—)TI/IJII/ISI/IpOBaHHBIﬁ 66H31/IH; NPUMCHCHHUA KATATATHICCKOTO JOKH-
ra ;1 ymeHnsmeHust Beiopoca CO; BHEOPEHHS 3JCKTPOHHOH CHCTEMBI YHPABICHHA
MPOLIECCOB TOPEHH TOILUTUBA;, U APYTHE MEPBI, B YACTHOCTH MPHMEHEHHS TITYIMUTEICH
OIyMa B CHCTEME BBIXJIONA.

TToBBIICHHE TOIUTHBHOM 3KOHOMHYHOCTH ABTOMOOMIIL JOCTHTACTCA TTIABHBIM 00-
Pa3oM 3a CUET COBEPIICHCTBOBAHMS mporiecca cropanusa B JIBC: OCIOHHOE CXKUTaHUE
TOIUTHBA; (POPKAMEPHO-(PAKETbHOS CHKUTAHHC, MPUMCHCHHE MOAOTPEBA H HCIAPCHHS
TOIUTHBA BO BIIYCKHOM TPAKTE, HCMOJB30BAHHE JICKTPOHHOTO 3a)KUTAHUA. JOMOTHH-
TCIBHBIMH PE3CPBAMHU NMOBBIIICHIA 3KOHOMUTHOCTH ABTOMOOHJIA SABJISIOTCS:

— CHIDKCHHE MACChl aBTOMOOHIISA 32 CUET YCOBESPUICHCTBOBAHUS €TI0 KOHCTPYKIHH
U NPUMCHCHUA HCMCTAJITTHICCKUX W BRICOKOIMPOYIHBIX MATCPHATIOB,

— YAYYIICHUE a3POJMHAMHYECKUX MOKA3ATeNICH Ky30Ba (MOCICTHHE MOJICIH JIeT-
KOBBIX aBTOMOOMIICH 0071a1ar0T, Kak mpaBmio, Ha 30...40 % MeHpmAM KO3 HIHCH-
TOM JIOOOBOTO CONPOTHBIICHUS);

— CHIDKCHHS COTIPOTHBIICHUS BO3AYIUHBIX (PUIBTPOB W TIIyHIMTENCH, OTKIFOUCHUS
BCIOMOTATCJIBHBIX ArperaToB, HAMPUMED BEHTILATOPA U T. II.

— CHIKCHHS MACCHI MEPEBO3HMOTO TOIUTHBA (HEHOIHOC 3aIOTHCHHE O0AaKOB) H
MAacCCBI HHCTPYMEHTOB.

COBpeMeHHBIe MOACIH JCTKOBBIX aBTOMOOHJICH CYIICCTBCHHO OTJIHYAIOTCA IO
TOIUTHBHON 3KOHOMHYHOCTH OT MPSANICCTBYIOIMAX MOJCTICH.

[MepcrmekTHBHBIC MAPKH JICTKOBBIX aBTOMOOMIICH OyayT 00magaTe pacxomaoM OCH-
3uHA 3,5 /100 xM u McHee. [ToBBIICHIE 3KOHOMHYHOCTH ABTOOYCOB H TPY30BBIX aB-
TOMOOMICH JOCTHIraeTCs MPEXIe BCEro mpuMmeHeHneM au3enbHbIX JIBC. Onu obma-
JAFOT SKOJOTHUECKHMH IPEUMYIICCTBAMH 110 cpaBHEHHIO ¢ OcH3mHOBEIMHE JIBC, mo-
CKOJIbKY UMCIOT MeHbIIHH Ha 25...30 % yAenbHBIN Pacxo/ TOILUTHBA;, KPOME TOTO, CO-
cTaB oTpaboTaBmHX Ta30B y Am3easHOTo JBC MeHee TokcHUICH (cM. Ta0m. 14.1).

DKOIOTMICCKUMHY IIPEUMYIIECTBAMH IO CpaBHEHMIO ¢ 6eH3mHOBRIMH JIBC 00xa-
JAFOT ABHTATSNH, pabOTaIOIINe HA AaJbTCPHATHBHBIX TOIUHBaX. OOIiee mpeacTaBic-
HHC O CHIDKCHHH TOKCHYHOCTH Z[BC Ipu nepexoac Ha aJTbTCPHATHBHOC TOILUIMBO
MOYKHO TIOJIYYHTh W3 JAHHBIX, PUBEICHHBIX B TA0I. 14.2.

Tabmuya 14.2 Toxcuunocms gvibpocos JIBC Ha pazmuuHvix moniugax

Bridpocsr, %o
CO | NO,
bensun 100 | 100

Tomaueo

ITpuponusrii raz| 60 74
Meranon 50 55
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MHorue y4ueHbIC BHAAT YACTHYHOE PEIICHHE IKOJOTHUECKOH MPOOIEMBI B TIEpe-
BOJIC aBTOMOOMICH HA ra3000pa3HOE TOIUIMBO. Tak, COmEp;KaHHWE OKHCH YTIJIEpPoaa B
BBIXJIONAX ra3oMo0mIcH MeHbIne Ha 25...40 %; okucu azora Ha 25...30 %; caxxu Ha
40...50 %. Ilpu WCTOTB30BAHHH B ABTOMOOHWIBHBIX JBHTATCIAX CHKIDKCHHOTO WIIH
CKAaTOTO Ta3a BBHIXJIOIHBIC Ta3bl MOYTH HE COACP)KAT OKCHIA yriepona. Pemenmem
MPOOICMEI SBHJIOCH OB IMHPOKOC MPUMCHCHHE 3ICKTPOMOOHIIL. BEITyCKaCMBIC 3JICK-
TPOMOOHIIH HMCIOT OTPAHHYCHHBIN PaguyC ACHCTBHS H3-32 OTPAHHUICHHOW CMKOCTH H
Oopmoi Macce Oaraper. Ceiyac BeAyTCH MHUPOKHUE UCCICIOBAHUA B 3TOH OONACTH.
HexoTopsie NOIOKUTENBHBIE PE3YIBTATHI YKE TOCTUTHYTHL. CHIKCHHE TOKCHYHOCTH
BBIOPOCOB MOKET OBITh JOCTHTHYTO YMCHBIICHHECM COJACPKAHMUS COCTUHCHHH CBUHIIA
B OcH3MHE 0€3 YXYIIMICHHS €TO YJHEPTCTHUCCKIX KAUCCTB.

IlepeBoa Ha Ta30BOC TOIUTMBO HE MPETYyCMATPUBACT 3HAYUTEIbHBIX H3MCHCHUIH B
roHCTpYKumH JIBC, 0IHAKO CACPKMBACTCS OTCYTCTBHEM CTAHIMI 3aIPaBKH U HEOO-
XOAMMOTO KOJNIMYCCTBA ABTOMOOHJICH, TEpeoOOpyIOBAHHBIX I Pa0OTHI HA Tase.
Kpome Toro, aBroMoOuiIb, NepeoOOpYAOBAHHBIM 114 pabOThl HA ra30BOM TOILIMBE,
TEPSIET TPY30IMOABEMHOCTD H3-3a HAMHYKS OAJIOHOB M 3aIIac X0 MPUOIH3HTEIHHO B
2 pa3a (200 kM mpotus 400...500 kM y OCH3UHOBOTO aBTOMOOHIIA). ITH HETOCTATKH
YACTUYHO YCTPAHHMBI IIPH IIEPEBOJC aBTOMOOMIII HAa CKIXKEHHBIH IIPHPOIHBIN ra3.

[TpumeneHne MeTaHoma U 3TaHona Tpedyer m3MeHeHud kKoHcTpykuuu JIBC, Tak
KaK CIHPTHI 00JIee XUMHYECKH AKTHBHBI K PE3UHAM, ITOJIMMEPaM, MEIHBIM CIDIaBaMm. B
roHCTpYKImio JIBC HE0OX0AMMO BBOIUTH JAOIOIHUTEIBHBIN IIOJOTPEBATENb IS 3a-
MyCKA JIBHTATCIA B XOJOIHBIN mepuox roxa (mpu 1< -25 °C); HeoOXoamMa mepepery-
JTMPOBKA KapOIOpaTopa, Tak KaK H3MEHACTCS] CTEXHOMETPHIECCKOE OTHOIICHHE PAacX0aa
BO3/yXa K pacxoay Tommmsa. Y O0eH3unoBbix JIBC oHO paBHO 14,7, y nurarench Ha
MeTaHoNe — 6,45, a Ha 3TaHONC — 9. 3a pyoexkoM (Bbpaswmit) mpUMCHIFOT CMECH OCH-
3MHA U 3TaHosa B mporopimy 12:10, ¥T0 mo3BoisieT Henoas308aTh OcH3uHOBBIE [IBC
C HE3HAYUTECIHHBIMH M3MCHCHISIMH MX KOHCTPYKIUH, HECKOJBKO TOBBIMIAS IIPH 3TOM
JKOJOTHHUECKHE TIOKA3ATEIH ABUTATES.

Hecmotpa Ha TO, uTo BEIOpOCH ToKCHUIHBIX BemecTs (C,H,, 1 CO) u3 xaprepa u
TOIUTMBHOW CHCTEMBI ABHTATEIII MO KPaHHEH Mepe HA MOPSIOK HIDKEC BHIOPOCOB BbI-
XJIOITHBIX TA30B, B HACTOSINEE BPEMS pa3padaThIBAIOTCSI METOBI CKUTAHHUS KAPTEPHBIX
razoB /IBC. M3BecTHa 3aMKHyTasl CXxeMa HEHTPaIM3alUK KAPTEPHBIX TA30B C MOJavucH
HX BO BI[YCKHOH TPYOOIPOBOJ JBUTATEIS C MOCICAYIOMUM AOKUTAHHEM. 3aMKHYTasd
CHCTEMa BEHTH/LIIMH KapTepa C BO3BPAIICHHEM KAPTEPHBIX Ta30B 10 KapOroparopa
VMCHBIIACT BhIACICHUE B aTMOc(epy yrieBoaopoaos Ha 10...30 %, okcuaos azora Ha
5...25 %, HO TIpH 3TOM YBEIHYHMBACTCS BBHIOpOC OkcHza yriepoaa Ha 10...35 %. [Ipu
BO3BPALICHUH KapTEPHBIX Ta30B IOCiIE KapOropaTtopa cHmxaercs Beiopoc C,H,, Ha
10...40 %, CO Ha 10...25 %, HO BO3pacract BIOpoc NO, Ha 10...40 %.

JUIa mpeaoTBpanIcHU BRIOPOCOB MAPOB OCH3MHA W3 TOILIMBHON CHCTCMBI, OCHOB-
HAas 4aCTh KOTOPBIX IOCTYIAET B atMoc()epy, KOria JABUraTeNb He paboTacrt, Ha aBTO-
MOOHMJIIX YCTAHABJIMBAIOT CHCTEMY OOC3BPCKMBAHMS HCIIAPEHHUH TOIUTHBA W3 KapOro-
paTopa u TOILIMBHOTO 0aKa, COCTOAMIVIO H3 TPEX OCHOBHBIX y3710B (puC. 14.1): repme-
THYHOTO TOIUTMBHOTO 0aKa 1 co CreruaabHONH €MKOCTBIO 2 A1 KOMIICHCAIIMH TEILIO-
BOTO PACIIMPCHHUS TOIIMBA; KPHIIKH 3 TOIUIMBHO-3aMPABOYHON TOPJIOBHHBI Oaka C
JBYCTOPOHHHUM IIPEIOXPAHUTEIBHBIM KJIAMAHOM UI1 NMPEAOTBPAINCHHS IPE3MEPHOTO
JABJICHIS HIIH Pa3pe;KeHus B 0ake; aacopOepa 4 A MOTTIOMCHHUS TAPOB TOILIHBA TIPH
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BBIKIIIOUCHHOM ABHTATCIIC C CHCTCMOH BO3Bparta napoB BO BHYCKHOI\/’I TPAKT ABHTATCIIA
BO BpeMs ero paboThl. B kauecTBe aCOPOCHTA UCTIOIB3YIOT AKTUBHPOBAHHBIA YT OB .
[https://studfile.net/preview/9366226/]

Puc. 14.1. Cxema ynas-
JUBAHUSL  NAPO8  MONIUBA
bensunosozo J[BC

CobmoneHne perraMeHTa TEXHHUECKOT0 00CTY KUBAHMSI W KOHTPOJIb COCTABa OT-
padoraunnsix razos (OI') JIBC nmo3BoiseT 3HAUUTENIFHO COKPATHTH TOKCHYHBIC BHIOPO-
csl B atmMoc(epy. M3sectHO, uto mpu 160 ThIC. KM mpoOera M MpH OTCYTCTBHH KOH-
Tpoas BeiOpocs CO Bo3pacrarot B 3,3 pasa, a C,H,, — B 2,5 paza.

[MoBpImIcHAE 3KOJOTHUCCKHX TOKA3ATCIICH Ta30TYpOMHHON NBHTATCIHHOH yCTa-
voBkHu (I'T/1Y) Ha camosieTax JOCTUTAETCA COBEPIICHCTBOBAHUEM MPOLIECCA CTOPAHUS
TOIUINBA, PUMECHCHHEM AJTbTCPHATHBHOTO TOIUTHBA (CKIKCHHBIN Ta3, BOAOPOA U JIp.),
PALMOHATPHON OPraHU3alMEeH IBIJKCHUA B A3PONOPTax.

YBemmueHne BpeMEHH IPEOBIBAHMSA MPOAYKTOB CTOPAHHSI B KaMEpe CrOPAHUS
I'TAY conmpoBOKIACTCA YBEIUUYCHUEM OTHOTHI CTOPAHHA (YMEHBIICHUE COACP/KAHUA
CO u C,H,, B mpoxykrax CropaHusi) W COACPKAHHA B HUX OKCHAOB a30Ta. [1o3TOMY,
H3MEHS BPeMs NMPEOBIBAHMS ra3a B KaMEpe CrOPAHUS, MOXKHO JOCTHYb JIHIIb MHHH-
MAaJbHOH TOKCHYHOCTH MPOAYKTOB CTOPAHHS, 4 HE YCTPAHUTH €€ MOTHOCTHIO.

Bonee 3(()eKTHBHBIM CPeICTBOM CHIKCHHUSA TOKCcHUHOCTH [ T/IY gBmaercsa mpu-
MCHCHHC CITOCO00B MOAAYH TOILIHBA, OOCCIICUHBAIONIIX O0JICC PABHOMCPHOC CMCIIC-
HHUC TOIUIMBA M BO3AyXa. K HUM OTHOCATCS yCTPOMCTBA C NMPEABAPUTEIBHBIM HCIape-
HHUEM TOILTMBA, (POPCYHKM C a’panmedd ToImBa | Ap. MchbITaHus Ha MOAETHHBIX Ka-
Mepax CBHIACTEILCTBYIOT O TOM, UTO TAKHMH CITIOCOOAMH MOYKHO CHH3HTH COJCPIKaHHUC
B mpoaykrax cropanust C,H,, 6oxce yem Ha mopsaaok, CO — B HECKOIBKO pa3, odectme-
YUTh OC3ABIMHBIN BBIXJION W YMEHBIINTH conepxanue NO,.

CymectBeHHOC CHIDKCHHE coaepxanua NO, B mpoaykrax cropanus ['TAY aoc-
THTACTCSI TIPH CTAJUHHOM IPOLIECCE CTOPAHHS TOILIHBA B JBYX30HHBIX KaMepax Cro-
panms. B Takmx kamepax OCHOBHAS YacTh TOIUTMBA HA PEKMMAaX OOJIBINOH TITH CHKH-
TacTCA B BHAC NMPCABAPHUTCIBHO MOATOTOBJICHHOHW OcmaHOM cMmecH. MeHbImas 4acTh
TommmBa (~25 %) CKHTACTCA B BHIAC OOTaTol CMCECH, TC M 00Pa3yIOTCSA B OCHOBHOM
OKCcHABI a30Ta. ONBITHl MOKA3BIBAIOT, YTO IPH TAKOM CTOPAHHHM MOXKHO CHH3HTH CO-
nmepxanne NO, B 2 pasa.

PereHme 3K0OMOTMYECKHX IMPOOJIEM, CBI3AHHBIX C MPUMCHCHUEM PAKETHOH TEX-
HHUKH, OCHOBAHO HA HWCIIOJH30BAHUH IKOJOTHUECKH OC30MACHOTO TOIUIMBA M IPEKIC
BCETO KHCIOPOJA B BOAOPOA.
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14.4. Hefitpanusanus BLIXJIONOB ABUTATE/ICH BHYTPCHHET 0 CTOPAHNS

VYiIydmeHne 3KOJOTHYCCKHX XapPAKTCPUCTHK aBTOMOOWICH BO3MOJKHO 3a CUET
KOMIDIEKCA MEPOIPHSTHI 1O COBEPIICHCTBOBAHMIO HX KOHCTPYKITHMH H PEKUMOB IKC-
ryatanpd. K HIM OTHOCSTCS TIOBBIICHHE SKOHOMHYHOCTH PabOTHI IBHUTATEIICH, 3a-
MCHA WX OCH3WHOBBIX BEPCHH HA JW3CIBHBIC, WCIOJb30BAHUC AJMbTCPHATUBHBIX TOII-
JUB (CKATBIA WM CKIDKCHHBIN ra3, 3TAHOJ, METAHOJA, BOJOPOX W Jp.), MPUMCHCHHE
HCHTPAH3aTOPOB OTPAOOTAHHBIX TA30B, ONTHMH3AIMNA PEKHMA PAOOTHI TBHTATCICH H
TEXHHYECKOTO 0OCITYKHBAHHU aBTOMOOHIICH.

3HAYHMTEIBHOE CHIDKECHHE TOKCHYHOCTH JIBC mocTHraercst mpH HCIONb30BAHUHI
HelTpamm3aTtopoB oTpadoTtasmmux 1ra30B (OI). M3BECTHBI KHAKOCTHBIC, KATATATHUC-
CKHE, TEPMHYCCKHE M KOMOMHHPOBAHHBIC HEHTpamm3aropsl. Hanbonee 3pdexrusHbI-
MH M3 HHX SIBJUTIOTCS KaTAIUTHYECKUE KOHCTPYKIHMH. OCHAIICHHE MMH aBTOMOOMICH
Havyamochk B 1975 r. 8 CIIA u B 1986 1. — B EBpone. C Tex mop 3arpsA3HCHHE aTMOC(he-
PBI BBIXJIONIAMH PE3KO CHU3HMIIOCH — COOTBETCTBEHHO HA 98,96 1 90% 1o yrieBoaopo-
gaMm, CO u NO,.

«Hetimpanusamop — 3T0 TONOTHATEIBHOE YCTPOHCTBO, KOTOPOE BBOJHUTCS B BBI-
MyCKHYE) CHCTEMY ABHUTATCIA A CHIDKCHHUSA TOKCHYHOCTH OI. M3BECTHBI JKHAKOCT-
HBIC, KATAIUTHYCCKAE, TEPMUUCCKAC 1 KOMOMHHPOBAHHBIC HEHTPAIN3ATOPHI.

ITpuHuun AeHCTBHA JKHAKOCTHBIX HEUTPATH3aTOPOB OCHOBAH HA PACTBOPCHHH
HIA XUMHIESCKOM B3aMMOICHCTBHH TOKCHYHBIX KOMIIOHEHTOB Ol mpw mpoIryCKaHHH
HX Yepe3 KUIKOCTHh ONPENEICHHOTO COCTaBa: BOJA, BOAHBIH PacTBOpP Cyab(puTa Ha-
TPHSL, BOJHBIN PACTBOP ABYYTICKHUCIOHN COBI.

Ha puc. 14.2 npeacrasieHa cxema KHIKOCTHOIO HEMTpann3aTopa, MPUMEHIEMO-
TO C ABYXTAKTHBIM JH3CIbHBIM aBurateneM. OrpaboTaBome ra3sl MOCTYIAOT B HEH-
Tpanu3aTop mo Tpyde 1 m uepes KOICKTop 2 MOMAgAroT B 0ak 3, ¢ BCTYMAKOT B pe-
aKOHIo C PadoUCH KUAKOCTHIO. OUHIICHHBIC Ta3hl MPOXOIAT uepe3 Puibtp 4, cemapa-
Top 5 u BHIOpachBaroTCsA B arMoc(epy. 1o Mepe HCTAapeHUs KUIKOCTh JOTHBAIOT B
padounit 0ak U3 AOMOIHATSIHLHOTO Oaka 6.
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- - F2
SO X W vy
! ==

z 3

[Tpomyckanue oTpabOTABIIMX ra3oB AM3EICH Uepe3 BOAY NMPHBOJUT K YMCHBIIC-
HHUFO 3amaxa, ampJeruiasl moriomatorcsa ¢ 3ddexrusroctsio 0,5, a 3¢(dexTuBHOCTH
o4ucTKH OT caxxu gocrturaer 0,60...0,80. [Ipu 3TOM HECKOIbKO YMEHBIIAECTCA COACP-
’kaHue OCH3MHMPEHA B OTPAaOOTAHHBIX Ta3ax amseiei. Temmepartypa ra3oB mocie >Kus-
KOCTHOH ouncTkH coctapipieT 40...80 °C, mpuMepHO 10 3TOI e TeMIIepaTypsl Harpe-
BaeTcs W padoyast KUAKOCTh. [IpH CHIDKCHHH TEMIICPATYPBI IMPOLECC OYMCTKH HICT
HHTCHCHUBHEE.
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KumkocTHEIE HEHTpANIM3aTOPHI HE TPEOYIOT BPEMEHH IS BBIXOAA HAa paboumit
PEKUM ITOCIIE MYCKa XOIOAHOTO ABHTraTessl. HeaoCcTaTku sKUIKOCTHBIX HEUTPAIH3aTO-
poB: OobImas Macca ¥ rabapuThl, HCOOXOIHMOCT YACTOH CMCHBI pabouero pacTeopa;
He3PexTuBHOCTE MO oTHOMmMCHHIO K CO; Mamas 3(exTuBHOCTS (0,3) MO OTHOMICHHIO
K NO,; HHTCHCHBHOC HCIAPCHHC XUAKOCTH. OMHAKO HCIIONB30BAHKUC KHUIKOCTHBIX
HCHTPAH3aTOPOB B KOMOWHUPOBAHHBIX CHCTCMAX OYHCTKH MOXKCT OBITH PAIHOHAIB-
HBIM, 0COOCHHO I YCTAHOBOK, OTPAOOTABINHC Ta3bl KOTOPBIX JO/DKHBI UMCTh HH3-
KYIO TCMIICPATYPY NPH MOCTYIUICHAH B aTMOC(EPY.

[Tpu pacuere >KUAKOCTHOTO HEHTPAIM3aTOPA OMPEICILIIOT €0 OCHOBHbIC PA3MEPhI
7 HEOOXOIMMOE KOJIHIESCTBO PACTBOPA A paboThI B TEUCHHUE ONPEICICHHOTO BPEMe-
HU. CpeaHue 3HAYCHUS KOHICHTPAIMH BPSIHBIX KOMITOHCHTOB OTPAOOTABINHX ra30B
JI0 | TIOCJIC >KHAKOCTHOTO HCHTpaIm3aTopa MpUBEACHHI B Ta0. 14.3.

Tabmuya 14.3 — Cmenensb o4ucmxy 8peoHvIX KOMNOHEHMO8 OMpPabomantbix 2a-
308

KonuerTpanus, o0semubie 1oam, %
BemectBo Crencub ouncTkH, %
JI0 HEUTpaNIH3aluy | IOCNIE HEHTPATH3aIHH
CcoO 0,06 0,06 0
NO, 0,002 0,001 50
Anpaerunst 0,0144 0,003 98
SO, 0,008 0 100

Hamnbonee 3 ek THBHBIM M IEPCIIEKTHBHBIM CPEACTBOM YMCHBIICHHUS BPEIHOCTH
BBIXJIONA ABTOMOOHIICH SBIIACTCH KATAMUTHUCCKAS HeHTpamm3amma. JIoKHTaHHC HE-
CTOpEBINNX KOMIIOHCHTOB BBIXJIOIIOB OCYIICCTBIIETCS HA KaTanu3aropax. Karammru-
YCCKHUC PCAKTOPBI YCTAHABIIUBAKOTCA B BBIXJIOITHOM CHCTEME H, B 3dBHCHMOCTH OT KOH-
CTPYKITMH, HCTIONB3YeTCa Juia yaaiacHus He Tonbko CO u C,H,,, #Ho u NO,. CoBpemcH-
HBIH TOKHUTATCIIH 0OCCICUMBACT OUHCTKY BO3AyXa OT OKCHAA yricpoaa Ha 98 %. B
JOKHUTATCIIC AODKHA MOAICPKUBAThCA TemmepaTypa 200°C. 310 ZOCTHTACTCS 3a CUCT
TEIUIOTHI, BBIACILIIOMICHCA HPH OKUCICHHH JOKUTAEMOH HMPHMECH (IIPH OKUCICHHH
CO B CO; mpouCX0aNUT BBIACICHHC TCILIOTHI).

Karamuruaeckas HeHTpammsamus orpaboraBmmx ra3oB JBC HA mOBEpXHOCTH
TBEPAOTO KATAIHN3aTOPA IPOHCXOAUT 34 CUET XUMHYCCKHX IPEBPAICHHH (PEaKIiu
OKHCJICHHS WM BOCCTAHOBICHMS), B PE3YJIbTATE KOTOPHIX 0OPa3yrOTCs OC3BPEIHBIC
WJIA MEHEE BPEIHBIC IS OKPYSKAIOMIECH CPEIbI U 3M0POBhSI YSIOBEKA COCTHHCHHS.

Karammzarops! Ha OCHOBE ONAropoOJHBIX METAILIOB (IUIATHHA, NMAIAIWH, pyTe-
HUH, POIUil U Ap.) HAMOOIIEE IMHPOKO HUCTIOIB3YIOT UL OMUCTKA OTPAOOTaBIINX Ta30B
JBC. 3tH Katanu3aTtopsl XapaKTEPH3YIOTCS XOPOLICH CENCKTHBHOCTBHIO B PEAKIMIX
HCHTPAH3aIHH TOKCHIHBIX KOMIIOHCHTOB, HU3KHMH TCMIICPATYpPaMH Havana 3(pQek-
THUBHOHM padOoThI, JOCTATOYHOH TEMIIEPATYPOCTOHKOCTBIO, TOJITOBEYHOCTHIO H CIIOCO0-
HOCTBIO YCTOWYHMBO padoTaTh MPH BBICOKUX CKOPOCTSAX razoBoro moroka. OCHOBHOH
HEIOCTATOK KATATH3aTOPOB 3TOT0 THUIA — HUX BBICOKASA CTOMMOCTb. PyTeHmil, poauii u
HpHZ[HfI IUPOKO HCHOJB3YHOT B KAUCCTBC /10631301( K INIATHHOBBIM H NAIATHUCBBIM
KaTajm3aTtopaM, CHOCOOHBIM Pad0TaTh B INHPOKOM JHANIA30HE M3MCHCHHWS COCTaBa
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padoucH CMECH IBHTATCIIA.

JUi1 aBTOMOOMIIBHBIX TPAHCTIOPTHBIX Cpeacts miad okuciacrus CO u C,H,, uc-
TOJB3YKOTCA TAKHC KATATHU3ATOPBI, KAK IUIATHHA H nanﬂa/:[nﬁ. Z[JI}I YMCHBIICHUA CO-
Jep>KaHHI OKCHIOB a30Ta B KAYECTBE KATAIM3aTOPA UCTIONb3YCTCS POITHHA.

JInst BOCCTAaHOBJICHUS OKCHIA a30Ta MPUMEHIIOT KaTaau3aTopsl HA OCHOBE IIEpe-
XOOHBIX MCTAJLJIOB, B YACTHOCTH MCOHU, XpOMa, 1<o6am>Ta, HHKE U MX CIUIABOB. JTH
KaTaJm3aTopsl MEHEE AONTOBEYHBI, YeM IuratuHa Pt m mammagmii Pd; mx s¢dexrus-
HOCTBh 3aMCTHO HWJKC ITPHU BBICOKHX 00 BEMHBIX CKOPOCTAX XUMHUICCKUX peamnﬁ; 3(1)-
(h)CKTHBHAS HCHTPATH3aMUA MPOIYKTOB HCIOJHOTO CTOPAHHUA JOCTHTACTCA HA TAKUX
KaTalm3aTtopax mpu Oosiee BHICOKUX TEMIIEPATypax, YeM Ha IIAaTHHOBBIX. I1o3ToMmy,
HECMOTPA HA BBICOKYIO CTOMMOCTb, IS KaTATHTHUCCKON HEWTpaIH3anuu oTpadoTaB-
IIMX Ta30B YAIIe HCTOIb3YIOT KaTAIN3aTOPBI HA OCHOBE OIATOPOJIHBIX METAJIOB.

Jia mefirpammsanun B orpadorapmux razax NO,, CO u C H,, mpuMCHIIOT ABYX-
CTYNMCHYATBIA KATANHTHYCCKUM HeHTpammsaTop (puc. 14.3), cocrosamuil u3 mociaeao-
BaTECIbHO COCIMHCHHBIX BOCCTAHOBHTEIBHOTO 1 M OKHCIMTEIFHOTO 2 KATaIH3aTOPOB.
OtpaboTasmme Ta3sl Yepe3 NaTpyOOK MOCTYMAOT K BOCCTAHOBHTCIIHFHOMY KAaTaTH3a-

TOPY.

or —

PR Puc. 14.3. Cxema ogyxcmynenHuamozo
= Kamamumu4ecKo2o Heilmpanu3amopa

Boadyx

Ha sroM karamm3aTope HEHTpATIU3aLusd OKUCIOB a30Ta MPOMCXOJUT MO PEAKIUH
(ana ABC ¢ uckpoBbM 3axkurarueM NO, Ha 99% cocront u3 NO)

NO + CO — 0,5 N, + CO,,

NO + H2 — 0,5 N2 + H2O

[Nocte BOCCTAHOBHTEIBHOTO KATANKH3ATOPA K OTPAOOTABIIMM Ta3aM I CO3JAHMS
OKHCJIHTEIHHOH CPeabl MOABOAMTCS Uepe3 MaTpyOOK BTOPHUHBIA BO3ayX. Ha oxkucmu-
TEIBHOM KaTaJIH3aTOPE MPOUCXOAUT HEUTPAIH3ALMS MPOAYKTOB HETIOJIHOIO CTOPAHUS
CO u C,H,,, OCHOBHBIMH TPOLICCCAMH SBJLTIOTCS OKHCJICHHC OKCHIAOB YIJICpOJa H
YITICBOAOPOAOB!

CO + 0,5 02 — COQ,

CH,, + (n+0.25m)O, — nCO,+ 0,5 mH,O.

Pe3yapTaTsl HCOBITAHHH ABTOMOOHIIA C ABYXCTYTICHYATHIM KATATHTHUCCKHM HCH-
Tpamu3aTopoM (B 1-ii CTymeHH — METHOHUKEIEBbI CIIaB, BO 2-H — IJIATHHA) MPUBE-
JICHEI B Ta01. 14.4.

IIpuMEHSIOT B OCHOBHOM OKHCJIHMTCIBHBIC KATAIUTHYCCKUEC HEUTPAIH3ATOPBL
O} dexTuBHOCTS PAOOTH HEHTPATH3AaTOPA, €T0 MACCOBBIC U TA0APUTHBIC TOKA3ATCITH,
€031aBacMOC UM MPOTHBOJABJICHUS BHIMYCKY Ol 3aBHCAT B OCHOBHOM OT XapakTepa
MPOTCKAHMSA TA30AHHAMHYCCKUX H MACCOOOMCHHBIX MPOIICCCOB.
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Tabnuya 14.4 Pesynomamsl ucnvlmaHuti agmomMoouiss ¢ Kamaimuyeckum Heil-
Mpanu3amopom

KOHI.[GHTpaI.[I/I}I TOKCHYCCKHX BCIICCTB
ABTOMOOHITD
NO,, mr/m’ | C,H,, % | CO, MrAr’
be3 Helitpanuzaropa 1759 100 9100
C meifTpamu3aTopoM 283 46 3500

OmHON W3 OCHOBHBIX 337124 IPH MPOCKTHPOBAHHH HEHTPAIM3AaTOPA SIBIICTCS OII-
pelencHAe ITHHBI KATaTUTHYCCKOTO CIIOS, YePe3 KOTOPBII MMPOXOIAT Ia3hl B IPOIIECCE
HeWTpammzanuu. B obmeM ciydae mimHA C1os, HEOOXOOMMAs AUl JOCTIKCHHSA 3a-
I[aHHOfI CTCIICHHA OYHUCTKH, 3aBHCHUT OT CKOPOCTH KHHCTHICCKHX HpeBpaH.[eHI/Iﬁ H CKO-
poctu noToka. OAHAKO BCIEACTBHE OONBIION CKOPOCTH PEAKIMH, JOCTHIacMOH Ha
IUTATHHOBBIX KATAIH3aTOPax B OOJACTH MAJNBIX KOHICHTPALMH OKCHIA YIJIEPOAa, OC-
HOBHBIM (DAKTOPOM, ONPEACILTIONINM OOIIYI0 CKOPOCTh €€ OKHCIICHHS, CTAHOBHUTCA
muddys3ma. TIpakTuaeckd 370 03HAYACT, YTO PACUET KATATHTHUCCKUX HEHTpPAIH3aTo-
POB 111 00€3BPESKUBAHMS MPOAYKTOB HEMOIHOTO cropanus OI' MoskHO Oe3 G0mbIIoH
TIOTPEITHOCTH BBIMOIHATh, YYUTHIBAS TOIBKO IPOLIECCH Maccomepetaun B Juddysu-
OHHOH 00JacTH.

Pacuer nipodninst KOHIEHTpAUWH MO JJIHHE CIIOS TPAHYJIHPOBAHHOTO KAaTaIN3aTO-
Pa IPOH3BOAUTCS 1O (POPMYIIC

€ _ exp| - ax

¢, | 1388c**(Re*"-15) |
TA€ ¢, — TEKYIIAI KOHICHTPALMA KOMIIOHEHTA IT0 KOOPAUHATE X,

Cp — UCXOAHASA KOHUEHTPAIMI KOMIIOHEHTA HA BXOJE B PEAKTOD;

a = 6(1 — g)/d, — ynenpHas MOBEPXHOCTh HACBHIITHOTO KAaTAIH3aTOPA;

€ — TIOPHUCTOCTH CIIOS KATAIHM3aToPa;

d,— IMaMeTP OTACTHHOM I'PAHYJIBI HACKIITHOTO CIIOSA KAaTAIH3aTOPa;

Sc = v/D —uucno muara;

v — KO3 (PUIHNCHT KHHEMATHIECKOH BSI3KOCTH,

D — xoa(ppuumesnT tuddyzum;

Re = w d /v — uucno Pelinonsaca;

W — CpeIHSSI CKOPOCTh TEUCHHMS Ia3a Yepe3 KaHAbL, 00Pa3yIOIIHE CIOH.

Crenenp ounctku OI' OT BpemHBIX BENIECTB pH x = / cocTasur 1 = 1- ¢//co, e /
— IJTMHA CJIOS KaTalu3aTopa.

IlonHoE COMPOTUBIACHUE HEMTPATU3aTOPa BKIIOUYAECT MOTEPHU JABJICHUSA HA BXOJE,
AKTHBHOH 30HE U BBIXOAC:

A ps=Apy+ Apakr + A pBoIX.

IMotepu Ha BXOAC A Py, BRIXOAC /Py« H B AKTHBHOM CII0C OMPSACTAIOT 1Mo (hop-
MyJIaM THAPABIUKH.

B kauecTse ckopocTH mpu onpeaciacHun yncia Pefinomsaca Re, HeoOxommMo wc-
TOJIb30BATh CKOPOCTH Taza B mopax, paBuywo w = O./(F, €), tae O, -pacxon oTXoad-
IIHX Ta30B; F IUIOMAIs MOMEPESIHOTO CEUCHHS KaTaIu3aTopa ¢ MOPUCTOCThIO €. Unc-
70 PeitHOMBACA ONPEACIIAIOT IO COOTHOIMCHHEO Re, = wdn/v, toe d, = 2e d /[(1 — ).

lazoamHaMuKa CI0SI KaTanu3aTopa SBIIETCS TONBKO OXHHM M3 (DAKTOPOB, OIpe-
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JICISFOINHMX a3POIHHAMHUYCCKIE XapaKTEPUCTHKH HEHTpamm3aTopa B 1ieaoM. B qacTHo-
CTH, PAaBHOMEPHOCTH PACIPEICICHHUS ra3a M0 MOBEPXHOCTH CIIOA 3aBUCHT HE CTOIBKO
OT a0COIOTHOH TMOTEPH AABICHHSI B HEM, CKOJBKO OT OTHOIICHHS KHHCTHYCCKOM
SHEPruM MOTOKA ra3a BO BXOAHOW MOJOCTH HAJA PEAKTOPOM K MEPENaay JABJICHUS HA
¢0¢. OTO OTHOCHTCS H K BBIXOJHOH IOJIOCTH HCHTPATH3ATOPA.

[TpuemiremMoe 1 MPAKTHUCCKAX [EJICH paBHOMEPHOE PACIPEACICHHIE ITOTOKA Ta-
32 JOCTHTACTCSA, CCITH BBIIOTHACTCS YCIOBHUE AP/ A P o< 0,15...0,2. C yueToM 31010
VCIIOBHS, a TAKKE TPEOOBAHMH KOMIIAKTHOCTH CTEIICHb PACIIMPCHHA BXOTHOTO Au()-
(y30pa BeIOHpPAFOT B Tipeacaax 2...2,5.

OKCHEPUMECHTANBHBIC HCCICAOBAHMS MO3BOJLTIOT C(HOPMYIHPOBATH JOCTATOYHO
TPOCTBIC MPABUIA, KOTOPBIX HAAO MPUACPKUBATHCA MPH MPOCKTHPOBAHUHA KATAJIHUTH-
YECKHUX HEHTPAIM3aTOPOB. [UIMHA TPAHYJIHPOBAHHOTO CJIOS KaTaau3aTopa Uil KapOro-
paropsoro JIBC nomxkHa cocrasiars 10...15 qmaMeTpoB rpaHymbl, a Al AH3EIHHOTO
B 2...2,5 pa3a Ooypmic; MPUBCACHHAS K HOPMAIBHBIM YCIOBHSAM CKOPOCTH Ta3a Mo
MOJTHOMY CEUCHHIO PEaKTopa (CKOPOCTh (PMIBTPALMK) HE JOJLKHA MPEBBIMIATh 1 M/c.

Karamuruueckue HeﬁrpanmaTopLI KOHCTPYKTHBHO COCTOAT W3 BXOAHOIO H BbI-
XOIHOTO YCTPOICTB, KOPIyCa M 3aKIFOUCHHOTO B HETO peakropa. PazpaboraHsbl Kara-
TUTHYCCKHC HeHTpau3aTops! (puc. 14.4) mna orpadoraBmmx razos JBC Ttpancnopt-
HBIX CPECACTB C OEH3HHOBBIMH H JAU3CIBbHBIMH IBUTATCIIIMH. Karamuruueckue HeﬁTpa-
mm3aTopsl cHKaroT B O comepxanne CO Ha 70...90 %. C,H,, — 1a 50...85 %.

Puc. 14.4. Kamanumuue-
cKUti Helimpanuzamop Oy beH-
sunogozo J[BC

CxeMa YCTAHOBKH KATATHTHYCCKOTO HEHTpamm3aTopa B cucteMe [IBC mokasaHa
Ha puc. 14.5. OrpaboTapmme Ta3sl OT ABUTATES | MOCTYNAIOT MO BBITYCKHOH TpyOe 2
K KaTaJuTHICCKOMY HEHTpanu3aTopy 3, MOCNE YErO BBHIOPACHIBAIOTCA B arMoc(epy.
Jlnst moaaep aHust HEOOX0AMMON TEMIIEPATY P TA30B B HEUTPAIM3aTOPE UCIONIb3YET-
CS1 37ICKTPOHHBIN OJIOK 4, peryIMpYIOMMi KIAMAHOM 5 II01avy BO31yXa Yepe3 peCHBEP
6 w®w obparHpli KmamaH 7 w3 atMocepsl B HEHTpaIHM3aTOp».
[https://studfile.net/preview/9366226/]

14.5. YaapnuBanue a3po3oJeii, BLIOPAChbIBAEMBIX AH3EILHBIM IBUTATEIEM
Jns ynaBnmBaHuA cakd B au3enbHBIX JIBC HM3BECTHO HECKONBKO KOHCTPYKIMH
VYCTPOMCTB, HCHONB3YIOIIHUX KAK IPHHIHIT HICKTPOCTATHUECKON OYHUCTKH, TaK W METOZ
(dumsTpanym.
CymHOCTh POOICMBI, CBA3AHHON C YIABIHBAHHCM YACTHI[ CA)KH M3 TOTOKA BHI-
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XJIOTHBIX Ta30B, COCTOUT B TOM, YTO 3TH YACTHIBI OYCHb MAJBI O PazMepaM — AHa-
METp MOTOBHHBI H3 HHX MEHEE 5 MKM, IVIOTHOCTh HX Takke HE3Ka — 0,05 r/em’. Kak
MPaBWIIO, BBIXOJ adposoist cocrasier or 0,1 mo 0,5 % maccel Tommsa. Cnenosa-
TEJIFHO, TPATUIHOHHBIC (PUIABTPHI OYAyT OBICTPO 3a0MBATHCS.

3

Puc. 14.5. Cxema ycmaHosKu Kamanumuyecko2o Hetimpanu3amopa

OmHuM W3 Ty4MIHX KOHCTPYKTUBHBIX PEIICHUH JJISI CHIDKCHHS COIEPYKAHMUS TBEP-
JBIX YACTHI[ B BBIXJIONC AH3CIBHBIX JBHTATCICH CUMTACTCH YCTAHOBKA (DIIIBTPOB pe-
reHeparusHOro THa. OuneTp (puc. 14.6, a) npeacrapiseT coO0H COTOBYIO KOHCTPYK-
IUFO C SMEHKAMHU MPSIMOYTOJIBHOTO cedeHust. [lopueTsiii Matepuan (unpTpa obmazaer
JOCTATOYHOH MEXAHHYECKOH MPOYHOCTBE), CTOMKOCTBE) K arPECCHBHBIM XHMHYCCKAM
BEIIECTBAM, COMPOTHBICHHEM K OIUIABIICHHIO M 0OPAa30BAHHIO TPCLIHH MPH TCIUTOBBIX
BO3ICHCTBHUAX, 4 TAKKES TSPMUUCCKOH CTAOHIBHOCTBIO.

Puc. 14.6. Cxema d¢unempos-
a cadiceyiogumeneii ¢ comogoli (a) u
MHO20CNIOTUHOI HAcaoKotl (6)
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Ounbtp (puc. 14.6, 6), BHIMOIHCHHBINH B BUAC HECKOIBKUX TOCICI0BATCIBHO Pac-
MOJIO’KCHHBIX TIOPUCTBIX IEPEropoAOK, OOIAJACT MOBBIMICHHOH 3((EKTHBHOCTHIO
OUMCTKH.

HaxommBmmecs B GuibTpe YacTHIBI CIeAyET MEPHOIUYCCKH YAALATh MPEANod-
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THUTEIPHO TEPMHYCCKUM OKHCJICHHWEM. [l 3TOTO OTXOSIIME Ta3bl HATPEBAOT 1O
450°C m BBIIC, YTO MPHUBOIUT K BOCIUTAMCHCHHIO HAKONHBILICHCA CAXH. J[aHHEIC, mMO-
JIyYCHHBIC TIPH MPOBEACHUHU IKCIICPUMEHTA C au3eneM padoumM oObeMoM 2.3 1, 1o
OIIPECTICHUIO KOHIICHTPAIMN OCHOBHBIX IPHMECCH B OTPaOOTABIIMX Tra3ax IU3EI,
TpuBecHHI B Ta0I. 14.5.

Caxeynosurenn au3enpHbIx JABC gomxuer odecmeunmBath pecype 10000 kM u
Oonee mMpW HE3HAYUTEIHHOM YBCIMUCHHH THAPABIMYCCKOTO CONPOTHBJICHHS, HTO
obecrieunBacTCsl MepHoauIeckoi (mpmvepHO uepe3 100 kM mpoOera) pereHepanueH
¢umsTposneMenTa. KOHCTPYKTHBHO (DHIBTPOIIICMEHTHI BBHIIONHIIOT B BUIC MHOTOKA-
HAJIBHBIX MOHOOJIOKOB, 0OBEMHO-ITPOBOIOYHBIX 3JICMCHTOB M B BHAC HAMOTAHHBIX HA
niep(hOPUPOBAHHYIO TPYOY CTEKIOKCPAMHYCCKHX HHUTCH, JOIMYCKAIOIUX PETCHEPAIIHIO
mpu 600 °C.

Tabnuya 14.5 Dxcnepumenmanvtbie OaHHbIE UCHBIMAHUT OU3ETBHOZO OgUcaMe

Konnenrparms, 1/xkm
Cxema BBITyCKa 0TPAOOTABINHIX TA30B VIICBOXOPOIbE
CO. NO,, C,H,, TBEPABIC YACTHIIBI
be3 pumprpa 0,312, 0,937, 0,784 0,169
C YHCTBIM KSPAMHYICCKAM (DHITBTPOM 0,337, 0,931, 0,700 0,031

Kontpoasnbie Bonpocht

1. OuncTKka Ta30B OT OKCHIOB a30Ta.

2. OuHCTKA Ta30B OT AHOKCHIOB CCPBL

3. OuncTKa OT XJI0pa U XJIOPHAA BOJOPOAA.
4. O4uncrka Ta30B OT CEPOBOIOPOIA.

PexoMeHI0BaHHAS TUTEPATYpA MO TEME JeKumu: [1 — 25]

Jexknus 15.
Onenxka 3ppexTHBHOCTH YCTPOHCTB ISl OUNCTKH Fa30BLIX BHIOPOCOB

15.1. O6mue Bonpockl oneHKA HPPeKTHBHOCTH OYHCTKH TA30BBIX BHIGPOCOB

DKOIOTMIECKOE COBEPIICHCTBO OYHCTHOTO OOOPYIOBAHUS OMIPEICIBIETCS OTHO-
IICHHEM JOCTHTAEMOTO YPOBHS OOE3BPECKHBAHUS M IKOJOTHUCCKH IPHUEMIIEMOTO
ypoBH# 3arps3acHIA OHocepbl. OOBCKTHBHBIM KPHTCPHEM ITOCICTHCTO CIYKHT TSMIT
€CTECTBCHHOTO H3MCHCHMS KAuecTBA aATMOCQEPHI, XapaKTCPU3YEMBI IapaMeTpoM
H3MEHYHUBOCTH R

R =dC/(Cydr),
rae Cp ¥ T — HaYaIbHAsI KOHIICHTPAIIHS BEIIECTBA M BpeMsI HAOIFOJCHUS 32 €¢ H3MCHE-
HHCM.

Onenka >(pPeKTHBHOCTH PAOOTH OUHCTHEIX yeTpoicTs 1o [1JIK ymxoOHa, HO 3KO-
norudeckn ManouH(popMatupHaA. OZHAKO HE 3TO NMPEITCTBYET PACIPOCTPAHCHUIO
CAaHUTAPHO-THTHECHIMICCKOTO METOA OLCHKH 3(D(EKTHMBHOCTH OUHCTHBIX YCTPOWCTB,
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OCHOBAHHOTO HA CPABHECHHUH JOCTHTAacMOT0 YpoBHA ode3spexusanusi ¢ I[TJIK. Heyssis-
Ka B TOM, 4TO 00padOTKa BHIOPOCOB COBPEMEHHBIMH METOAMH IT03BOJIIET YMCHBIIHTD
KOHIICHTPALWH BPSIHBIX MpuMeceH 6oee ueM Ha 95%, W BCC KE HX 3HAUCHHSA OCTa-
forcs Ha 4...5 u 6onee nopsaakos Beime HopMaTueoB [1JIK.

JlanpHelee NOHIKEHUE KOHICHTPALMHI 3aTPA3HUTEICH A0 YPOBHSA, CONMOCTABH-
moro ¢ [TIK, 060mocs ObI CIHITKOM JOPOTO.

Tak, HampuMep, MHHAMAIBLHOE KOJIMYECTBO JHEPTHH, HEOOXOANMOE ISl KOH/ICH-
caumy eIUHHIBI Macchl (1 Kr) TOMOTEHHOHM NMPUMECH, YHCICHHO PaBHO padoTe mpo-
[ecCa M30TEPMHUUECKOTO0 OOPATHMOTO CXATHS €€ 00bEMa OT MAPIHAIBHOTO JABICHHS
P 0 JABJICHUS HACBHIUCHHAS Py

A =2.303 R T 1g(pulpo).
rae A — pabora cxxarus, /KT,

R —razosas mocrosaHas, [/ (kr-K);

T — abcomoTHas TemriepaTypa cmecu, K.

[TpuHSIB IO MOPSIIKY BEIUMUHBI JABICHHUS TA30BBIX BHIOPOCOB U Py OMH3KHMH K
armoceproMy, a TTJIK,, 3arpssaurens mopsaka 10” % 06. (107 06.10mei), BIumc-
MM COOTHOIICHHUE 3aTPaT JHEPrHH K HA KOMIIPECCHIO MPHMECH C KOHIICHTPALUCH,
cpasrumoii ¢ TT/IK,., Hampumep, 10 ™ % 06. (10 ° 06.1071¢i) ¥ ¢ 0ObIMHON 115 MpPO-
MBIILICHHBIX FOMOTCHHBIX 3arps3HuTeCH KoHueHTpamueii 107 % 06. (107 06.107eit).

Takum 00pa30M, IHEPTETHUCCKUE 3aTPaThl HA YAAJICHHE OTMHAKOBOTO KOJIHYECT-
Ba 3arPsA3HUTEI MOCPEACTBOM KOHICHCAIMH JOTAPH()MIUCCKA BO3PACTAIOT C IOHH-
JKEHHEM €r0 KOHIICHTPALMHU. AHAJIOTHYHAS 3aBUCHMOCTh XapakKTepHA M U1 COpOIH-
OHHBIX METOJOB OYHCTKH, OCHOBOH KOTOPBIX TAKXKC SIBILICTCS KOHIACHCAIMS NPUME-
Ceil.

XuMAICCKHE (B TOM YHCIIC H TCPMOOKHCITHTCIBHBIC) MECTOABI 00PabOTKH BHIOPO-
COB XapaKTCPHU3VIOTCA POCTOM 3aTPaT JHEPTHH C MOHIKCHHEM HAYAIBHBIX KOHICH-
TPALUi 3arps3HUTENCH KaK HA CAHHUIYY 00padaThIBacMOIl MAcChl, TaK M HA MPOLECC B
LIETIOM BCIICCTBHC YMCHBIICHHUS CKOPOCTH PEAKIHH:

w=kA"BP,
rae o ¥ f — cTeXHoMeTpuiIeCKue KO3(D(OUIMEHTHl YPABHEHHS PCAKINH C HCXOTHBIMH
pearcuramu 4 u B;

w, k — CROPOCTb ¥ KOHCTAHTA CKOPOCTH IPSIMOM PEAKITHH.

Ja o0ecTicUCHHA MPCKHCH CTCTICHH 3aBCPIICHHOCTH TPH 3aMCIJICHHH MPEBpa-
IICHHSA BEHICCTB HEOOXOAMMO IIOBBICHTH TEMIICPATYPHBIH YPOBEHb IPOIECCA, KOM-
MICHCUPY KOI(PHUIUCHT IMPOCKOKA 3arPs3HUTEI Y€pe3 /1-bIH ammapar; MOHWKCHHC
KOHICHTPALMK OOCCICUNBACTCS YBEIMUCHUEM KOHCTAHTBHI CKOPOCTH PEAKIHH HIH
HHTCHCH(UIHPOBATH IPOILIECC 32 CUET MOABOA MEXAHUUCCKOH YHEPTHH.

B psaae ciyuyaeB A OMMCTKH MBLICTA30BBIX BHIOPOCOB MPHUMCEHSIOT TEPMOXHMHU-
YECKHE, TEPMOKATAIUTHYCCKHE, XEMOCOPOILMOHHBIE M JPYTHE CIOCOOBI 00padoTKH,
KOTOpBIE TI0 CYTH SIBJLTFOTCA CKOMOWHHPOBAHHBIMH M3 PACCMOTPEHHBIX Bbime. [1po-
LIECCHI, MIPOUCXOSIIIIE MPU 3TOM, OYIyT HMETh €IIe O0Iee CIOXKHBIH XapaKkTep, OHA-
KO TNPHHIUII BO3PACTAHUS 3aTPAT 3HEPTHH C YBEIWYCHHEM TJIYOMHBI OUHCTKH CIpa-
BCJIHB W IS HHX.

[To 31Ol nMpuYMHE YPOBEHb 00C3BPESKUBAHMS IBUICTA30BBIX BHIOPOCOB YCTAHAB-
JMBACTCSl HCXO M3 SKOHOMHUYCCKHX COOOPAXKCHHH, a HE MO SKOIOTHYCCKHM HIIH Ca-
HUTaPHO-TUTHCHUIECKUM TPCOOBAHMSIM.

34



B 3KOHOMHYECKH MOMYCTHMBIX IPEACTIAaX COBEPIICHCTBO COBPEMCHHBIX IBIICTA-
300YHCTHBIX YCTPOUCTB MPHHATO OLCHUBATH IO CTCICHH (KO(W()UIIMCHTY) OUHCTKH.

Ecnu oTOpocHBIE Ta3bl MOCIEAOBATENFHO 00padaTHIBAFOTCS B HECKOJIBKHUX AIlIa-
parax, To K03(()HUIHUEHT OYHCTKU OIMPEACILIOT C YIETOM OYUCTKH B KAKIOM M3 aIla-
paros

CootHommeHus (9.4-9.6) cnpaBeATHBE I BEIOPOCOB, COACPKAIIAX OJUH TOMO-
TCHHBIM 3arpsI3HUTENb, IPH 00pabOTKE KOTOPOTO HE 0OPa3yeTCs HOBBIX TOKCHYHBIX
coenuHCHUH. [Ims1 MHOTOKOMIIOHCHTHBIX CMecel 3TH (POPMYIIBI MOKHO HMPHMCHSITS,
€CIIi CIoco0 00E3BPESKUBAHMS HMCET OJHHAKOBBIC KOI(D(PHIUCHTHI OUUCTKH IO BCEM
uHrpenuentaM. OJHAKO HA MPAKTHKE MPHXOJUTCS HMETh JCIO C CEICKTHBHOCTHIO
OYHCTHBIX YCTPOHCTB IO 3aTrPA3HUATEILIM.

B03MOXHOCTb HCIIONBH30BAHMS TOTO HIM WHOTO THIIA YCTPOHCTBA IS 00€3Bpe-
SKUBAHUS BBIOPOCOB OTPEIEIICHHOTO COCTABA YCTAHABIMBACTCS MO IMOTHOMY K03(du-
IOUCHTY OYMCTKH, JJISI TOJCYETa KOTOPOTO HEOOXOJUMBI JAHHBIC O CENCKTHBHBIX KO-
3((QUIMCHTAX OYHCTKH PACCMATPHBACMOTO AIMAPATA.

[TpuMeHUTENHHO K TOMOTCHHBIM Ta30BBIM BBIOPOCAM BBIPAYKCHHUE AJISI OIIPEcIe-
HUS CEJICKTHUBHBIX (MAPUMANBHBIX) KOI(D(OHIUCHTOB OYUCTKH IPEACTABIICTCS He-
CKOJIbKO B HHOM BHJC, YIEM JIJISI ITBIJICTa30BBIX BHIOPOCOB, TAK KAK COCTAB TOMOTCHHBIX
3arps3HUTENCH B OTJIMYHE OT JUCIIEPCHBIX YAOOHEE OTHOCHTH KO BCEMY KOJMUCCTBY
OTOPOCHBIX Ta30B.

[Noce pemenus BOIPOca O CENCKTHBHBIX KOI(DPHUIUCHTAX OUHCTKH MOXKHO IOJI-
CUHTATh MOJHBIA KO3QQHUIIUCHT OYHUCTKH 1)y (COCTAB 3arPsA3HHUTCICH MOJDKCH OBITH
34/1aH WJIH OMPEICIICH 3aPAHEE):

o
2.Cun,
i

= 1100%.
ch'iu
i-1

Memnee Bcero paspaboTrana mpodIeMa OICHKH COBSPIICHCTBA COCO00B 00padoT-
KH, CBA3AHHBIX C XHUMHYCCKHMH NPCBPAIICHUAMHA SaI'p}ISI{I/ITeJIeﬁ. HpaKTI/IKyeMOG B
TAKUX CIy4asx (POpMATbHOE NPHMCHECHHE (POPMYNIBI MOKET IPHBECTH K IPYOBIM
ommOKaM. MrHOpupoBaHWE KOHKPETHBIX CBOWCTB HCXOIHBIX PEATCHTOB M TEPMOIH-
HAMIIECKH BO3MO)KHOTO HA0OPA KOHECUHBIX IIPOITYKTOB MOKET 00CPHYTHCS TKCTIBIMHU
MOCICACTBHAMHE, TIOCKOIIBKY 3Q4aCTYEO MPOAYKTHI peakiuu He OC3BPEAHBI, a4 HHOTIA H
Oouee TOKCHYHBI, ICM HCXOOHBIC KOMIIOHCHTHI.

Takue OMMOKH THUIMYHBI IPH OLECHKE METOAA TCPMHUECKOTO OOC3BPEKHBAHI,
KOTOPBIH 4acTO PacCMATPHBACTCA B KA4ECTBS YHHBCPCANBHOTO cpeacTtsa. Ecmu tep-
MOOOC3BPEIKHBAHUIO MOJBEPTAKOTCA TOKCHYHBIC OPTAHHYCCKHE BELICCTBA — ANbACTH-
IbI, KCTOHBI, OPTAHMYECKAC KACTIOTHIL, APOMATHICCKHE COCAHHCHHSA, MOJICKYIBI KOTO-
pBIx coaepxart Topko atoMbl C, H u O, TO mpu npaBHIBHON OpPraHU3aIMH MPOLECCa
CKHUTAHHUA OHH TOYTH TMOTHOCTHEO OKHCILFOTCA T0 HpakTu4ecKu Oe3BpeaHbix CO, m
H,0O. Bmecte ¢ TeM B mporiecce TopeHu 00pa3yroTesa okcuasl azotra NO u NO,, koTto-
pbic caMu o ceOe MCHEE TOKCHYHBI, YeM HCXOTHBIC COCTUHCHHUS, HO TI0 BO3ACHCTBHIO
Ha Omoc(epy CpaBHHMEI ¢ ()OPMATBIACTHIOM, aKPOJCHHOM, OKCHAAMH CEPHI H IPYTH-
MH COCIUHCHISMH, YIACTBYIOIIUMHE B 00pa30BaHUHU CYIb(ATHBIX M (POTOXUMHIICCKUX
cMoroB. PopMaIbHBIH PacyueT CTEIEHH 00E3BPESKUBAHMUS IO MCXOMHBIM 3arpsi3HHUTE-

M= =|1-
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JSIM MOKET TIOKA3aTh KAPTHHY TIyOOKOH OUMCTKH BPEIHBIX BRIOPOCOB, B TO BPEMS KaK
yuer B popmyme (9.5) 00pazoBaBIIHXCA OKCHIOB a30Ta MOMOKCT BBIIBHTH PCATBHYEO
curyanuio. ECi cTeneHb OYMCTKH BHIOPOCOB OKAKETCSA IIPH 3TOM HEAOCTATOYHOM
(HanpuMep, TPH BBICOKUX KOHIICHTPALMIX OKCHIOB a30Ta, XapaKTCPHBIX U1 SHEPTe-
THYECKHX MAPOTEHEPATOPOB M BEICOKOTEMIICPATYPHBIX NEUEH), TO MOKET BOSHUKHY T
BOIIPOC O ABYXCTYIICHYATOH OYHCTKE H, CICJOBATECIbHO, O JOMOIHAUTEIBHBIX 3aTPATax
cpencts. Ilpm TakoM BapWaHTE PEINCHUS 33aJaYd TOJHBIA KOI(PUIUCHT OUHUCTKH
MOKHO ITOJCYUTATh MO (popmyne (9.6), YINTHIBAIOIIEH PE3YIbTAThI 00CHX CTYIICHCH
00e3BPCIKUBAHUSL.

Koa(uuueHr OYNCTKH CIyKHT TPEXIE BCETO IOKA3aTEIEM HWHTCHCHBHOCTH
TPOLIECCOB, MPOTEKAKOIIMX B OYUCTHOM YCTpoHCTBE. Ilokasarencil 3KOJOrH4YEeCKOro
WIA CAHUTAPHO-THTHCHIICCKOTO COBEPINCHCTBA ANIapaToB OOC3BPESKUBAHWS B HA-
CTOSIIEE BpeMs HET, a MX Pa3pad0TKa CONMPSDKCHA C 3aTPYAHCHISIME IPHHIUITHATBHO-
IO XapakTepa, KOTOphIE oTMeHanch paHee. COMHHTEIFHO TAaKKe, YTO TAKOTO POAa
MOKA3ATENH OKAKYTCSI OO0Jee MONE3HBIMH, INOCKOIBKY IPHUMCHATH HEKOMIICTCHTHO
MOYKHO KaK IPOCTHIC, TAK W CAMBIC CIIOKHbIC METOIHKH PACUCTOB.

15.2. Bp10op BAPHAHTOB r'a3009HCTKI

CoBpeMEHHBIC TEXHHYCCKHE CPEACTBA OOpAaOOTKH TEXHOJIOTHYECKHX Ta30BBIX
BBIOPOCOB HE 0OCCIICUMBAIOT MX MOJTHOTO 00C3BPCKUBAHMSA HJTH BOCCTAHOBIICHHSA TICP-
BOHAYAJBHOTO KAYECTBA BO3AYyXa, HCIOIB30BAHHOTO B IPOM3BOJCTBEHHOM IIHMKJIC.
[TosTomy oTpaboTaHHBIE Ta3bl BCETAA BHOCAT B aTMOC(epy 4acTh 0TXOA0B IPOU3BOI-
CTBA.

ITpocTee MeTOABI 00PAOOTKH BHIOPOCOB COBPEMEHHBIX MPOM3BOACTBCHHBIX MPO-
LIECCOB TAKXKE CKOpPEE BCEro He 00ecmedar HAAJICKAIeH CTENCHU OYHCTKH, IPEA0T-
BPAINAOIICH ONIIyTHMBIH yIIepO OKpysKaromeH cpene. He CTouT paccuuThBaTh HA TO,
YTO MOXKHO OyZeT OOOHTHCH MPUMHTHBHBIMH YCTPOMCTBAMH TPH MOCTAHOBKE 3a1a4H
00€3BPEKMBAHMS TOMOTCHHBIX 3arpsi3HUTENCH. TakUMH METOJAMH, KAaK OPOIICHHC
Ta30BBIX IOTOKOB B KAHAJAX W KaMEPax, HEBO3MOKHO TOCTHUYbL IIyOOKOTO 00e3Bpe-
SKUBAHUS TOMOTEHHBIX BHIOPOCOB, a CYIIECTBYIONIHE MPOOIECMBI JOMOIHITCS TIPH 3TOM
HEOOXOAMMOCTBIO OYHINATE 3aTPSI3HECHHBIC CTOKH.

[Tpu mocTaHOBKE 3aAauy MPOSKTHPOBAHM JOJDKHBI OBITH OXBAa4CHBI BCE 3aTpsi3-
HUTEJH, KOTOPBIE MOTYT HPHCYTCTBOBATh B BHIOPOCAX, I HETO HEOOXOAMMO TIIA-
TEJIFHO TPOAHAIM3UPOBATh COCTAB BHIOPOCOB, BBIACINB HEUTPATHHYIO YaCTh M KOM-
TIOHCHTHI, KOTOPBIE MOTYT HAHECTH YIIEPO OKPYKAIOIIECH cpeae.

Crporo roBops, 0e3BpeIHBIMH KOMITOHCHTAMH BBHIOPOCOB OTHOCHTEIHHO aTMO-
c(hepHOTO BO3AYXa MOYKHO CUHTATh TOJNBKO a30T N, u kucnopod O,, 0JHAKO Ha TPaK-
THKE K HUM OTHOCATCA TAKXKC YVIIACKUCTBINA Ta3 (auokcun yraepoga) CO, U BOAJIHBIC
mapsl HyO Kak HETOKCHYHBIE COCMHCHHSL.

Bce ocranpHBIC KOMIIOHEHTHI CIEAYyeT IMO0 00E3BPEaUThH, T.€. NMPEBPATUTH Ka-
KUM-THOO CHOCOOOM B VKA3AHHBIC BHIMC OC3BPSIHBIC COCOMHCHHS, THOO VAAITUTS.
Takum 00pazoM, B MPUOMIKEHHOM K HACATHHOMY BAPHAHTY BBIOPOC HE JOIDKEH CO-
JICPKATh HUKAKAX APYTHX KOMIIOHCHTOB, KpoMme N», Oy, CO,, H,0.

Bce KOMIOHCHTHI, MOMICKAING YAAICHHIO, HCOOXOIMMO OLCHUTH MO (DH3HKO-
XHMHYCCKHM W CAHHTAPHO-THTHCHHYICCKAM CBOMcTBaM. Criemyer 00paTHTh BHHMAHHC
HA arperaTHoe COCTOSHHC M TEPMOIMHAMMYCCKHEC MAPAMETPHI 3aTPSI3HUTENCH, HX pe-
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AKIHOHHYK) CIOCOOHOCTD HJTH KATATHTHYCCKHE CBOWCTBA B ATMOC(CPHBIX XHMHMIC-
CKHX H (I)OTOXI/IMI/I‘IGCKI/IX nponeccax, CTCInCHb OMACHOCTH BOSE[GfICTBH)I Ha JXHUBBIC
OPTaHU3MBL

J1s ra3000pa3HBIX 3arpsA3HUTEICH BAKHBI JAHHBIC O TEMIICPATYPaX KUICHUS H
JECTPYKIMH, KPHTHYCCKUX MAapaMeTpaX, TEIUIOTaX (Ja30BBIX IEPEXOA0B, XAPAKTCPH-
CTHKAX PACTBOPCHHSA H Ap. (HAMPUMEP, AT TOPIOYHX Ta30B — O TEMIEPATypax
BCIIBIIKA M BOCIUIAMCHCHHSA, TEIUIOTE CTOPAHHUSA, KOHICHTPAMOHHBIX Mpeaenax BOC-
TUTAMCHCHHS).

Hawubonee cI0KHBI A7 OYACTKH BBIOPOCHL, 3aTPASHHTCIH KOTOPBIX MPEIACTABIIA-
FOT MHOTO(A3HYIO0 CHCTEMY. [10CKONBKY OOJBITMHCTBO COBPSMCHHBIX OYHCTHBIX all-
MApaToB HE MPHCIOCOOICHO T OXHOBPEMCHHOTO OOC3BPEIKHBAHUSA AUCIICPCHBIX H
TOMOTCHHBIX 3arPsA3HUTENCH, TO B 00IIEM CTydae MOT00HBIC BRIOPOCHI JOJKHBI ITPOH-
TH TIOCTICAOBATEIBHO 4 cTaann 0OpabOTKH: MPEIBAPHTEIBHYIO H TOHKYE) OYHCTKY OT
a’po30JL | 3aTEM TPEABAPUTCIFHOC H OKOHYATEIbHOS OOC3BPCIKHBAHHMC ra3000pas-
HOTO 3arps3HATEN. B 4acTHOCTH, eciti ra3000pasHbIi 3arpA3HATENIb XOPOLIO PACTBO-
pACTCA B BOAC, MOXKCT OBITH OPTaHM30BAHA MPCABAPHUTCIBHAA 00paOOTKA BHIOPOCOB
MOKPBIMHA CHOCO63MI/I, KOTOpPAasA MO3BOJIUT MOHU3UTHh KOHLUCHTPAIMA KAK JUCTICPCHBIX,
TAaK H TOMOI'CHHBIX SaI'p}ISHI/ITeJIeﬁ.

J1s ouucTKH BRIOPOCOB OT Ta3000Pa3HBIX 3arPsA3HUTEICH Yale BCETO MPHMCHS-
FOT METOABI KOHACHCAIMH, abCOPOIIH, aACOPOIUH U TEPMOOOE3BPEIKHBAHIS.

Ecnu temMmeparypa KuIleHHS 3arpAa3HATENICH TP aTMOC(EPHOM AABICHUH HEBbI-
coka (opucHTHpoBOYHO HIbKE 100°C), TO TIy0OKas OYHCTKA TMOCPSACTBOM OXIIAKIC-
HUS M TOBBIICHAS AABICHUS MOTPEOYET YPE3MEPHO BHICOKHX PACXOJO0B SHEPTHH, H
KOHACHCATHOHHYH) OYHCTKY MOYKHO HCIIOJIB30BATh TOJBKO KAK NPCABAPUTCIIBHYIO.

AbcopOrmonHOH 00pabOTKE MOTYT OBITh MOABEPTHYTHI BHIOPOCHI, 3arpsA3HUTEIN
KOTOPBIX XOPOLIO PacTBOPSIOTCS B abcopOeHTe. Ecnm mpm 3TOM KOHICHTpAIms 3a-
TpPA3HUTENA B BHIOpOcax mpeBbimacT (1...2)-107° Kr/M’, TO TEXHHYECKH BO3MOKHO
JOCTHYb CTCIICHH O4UCTKH Oonee 90%.

B xauectBe abcopOeHTa darle BCETO HCIMOIB3YIOTCS BOAA HIH OPTAHHYCCKHCE
SKUIKOCTH, KHIUIIIUE IIPH BBICOKOH TeMIepaType. B ammaparax ¢ opraHmieckuMu ad-
copOeHTaMH MOKHO 00padaThIBaTh BBHIOPOCHL, HE COACPIKAINHMC TBEPIBIX IMPHUMECEH,
KOTOPBIC MPAKTHUCCKH HC NOAJAKOTCA OTACIICHUIO OT MOTIOTUTCILHOM KHAKOCTH.
Z[JI}I HCKOTOPBIX T'a30BbBIX SaI'p}ISHI/ITeJIGfI MOXXHO YCIICIMHO NMPUMCHHUTH XUMHICCKYIO
abcopOouM0 (XeMOCOPOIMIO) — MPOLECC, B KOTOPOM TTOICKATIHN YAAICHHIO 3arps3-
HHTETIb BCTYIACT B XUMHYCCKYR) PCAKIHIO C MOTJIOTHTENEM H 00pas3yeT HeHTpaabHOS
WA JIETKO YJAIEMOE W3 IMPOLECCa COCAUHCHHE. TaKWe IMPOUECCHl CHEnU(IIHBI U
pa3pabaTeBAFOTCA KOHKPETHO IS KAXKIOTO BHAA BHIOPOCOB H HA0OPA 3aTPA3HUTEICH.

CaMbIM YHHBEPCATBHBIM CPEICTBOM OYHCTKH BBIOPOCOB OT Ta3000pa3HBIX 3a-
TPA3HATENICH HA HACTOAIICE BPEMS OCTACTCA aACOPOLHS, a HAHOOIee YHUBCPCATBHBIM
afcopOCHTOM — AKTHBHPOBAHHBIN yronb. IlocpencTBoM ancopOumy MPHHIUITHATEHO
BO3MOKHO M3BJICYb H3 BHIOPOCOB JFOOOH 3arpsA3HHUTENb B IIHPOKOM AHANA3Z0HE KOH-
neHTpamui. OIHAKO BBICOKOKOHIICHTPHPOBAHHBIC 3aTPSA3HATCIH (OPHCHTHPOBOYHO C
KOHICHTpAIuAME Gosee 5-10° kr/m’) ymoGHee mOABEpraTh MPEIBAPHTEILHON 06pa-
00TKe (KOHACHCAHCH, A0COPOIMCH) I CHIKCHHUSA WX KOHIICHTPALIHH,

HeoOxonuMma Taxke mpeaBapuTCIbHAs 00paboTKa (OCYIIKA) CHIIBHO YBIIAYKHCH-
HBIX T'a30B.
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UacTo B KauecTBE YHHBEPCAIBHOTO CPEACTBA OUMCTKH BHIOPOCOB PACCMATPHBACT-
Cs1 TePMOOOE3BPEKUBAHNE, KAKOBBIM OHO HAa CaMOM JIEJIc HE SBIIIETCI. B TepMookuc-
JUTEIBHBIX IPOIECCAX HEOOPATHMO TEPSIETCSl KAYECTBO BO3/AyXa, HCHOIB30BAHHOTO
JUIA TOPEHUS, a MPOIYKTHI OKHMCICHHS, BHIOPAChIBacMbIC B aTMOC(Epy, COAepKaT He-
KOTOpOE KOJIMYECTBO HOBBIX TOKCHYHBIX BemecTB — okcuaa yriaepoaa CO u oKCHaoB
azora NO, . BooOnie 06macTs mpuMEHEHHST TEPMOOOC3BPES;KUBAHMS OTPAHUICHA TOIb-
KO COCAMHECHISIME, B MOJIEKYJIaX KOTOPBIX HET JPYTHX 3JIEMEHTOB, KpoMe yriaepoaa C,
pogopora H m xumcnopoma O. IlomydnTs HETOKCHYHBIC IPOXYKTHI PEAKIHH JFOOBIX
JPYTHX COCOMHCHHH C KHCIOPOJOM NPHHIHUIHATGHO HEBO3MOXKHO. TepMOOKHCIH-
TeNbHAsE 00paboTKa BBHIOPOCOB, 3arpsi3HEHHBIX yriaesomopogamu win KITY (kumcno-
POIHBIMH MPOH3BOTHBIMHA YTJICBOAOPOAOB), OTPAHHYABACTCA TAKXKE IO 3aTPaTaM TOI-
JMBa HA CO3JAHHE TPeOyEeMbIX TeMIepaTyp B 30He peakrmu (400...550°C qist Tepmo-
KaTtaguTHaeckor 00padorku u 800...1200°C ama HEMOCPSACTBCHHOTO TCPMOOKHCTIC-
HIA, T.C. COKUTAHHUA B l'IJ'IaMeHI/I).

K mepcmextuBHBIM criocobamM 00padOTKH OOIBIIMX 00BEMOB BBIOPOCOB C HEBBI-
COKHMH KOHICHTPAIHAMH OPTAHHYCCKHX Ta3000pasHBIX 3arpa3HATENCH MOKHO OTHC-
CTH CXeMy TepMOOOC3BPSIKHBAHUSA C MMPSIABAPUTEIHLHBIM KOHIICHTPHPOBAHHEM 3arps3-
HHUTEJICH TOCpPeacTBOM afcopOrun. Takas cxemMa MOKET OBITh TEXHHYICCKH H 3KOHO-
MEYECKH MPHEMIIEMOM TIPH HAYANBHOM KOHICHTPAIMH 3arPA3HATENA BBIIIE 50 MI/M.
TennoTry, BHIACISIONMYIOCS IPH CTOPAHHUH 3arpsA3HUTENCH, MOKHO JOCTATOYHO JICTKO
VTHIM3HPOBATh. ECIIM KOHICHTPAIHS TOPIOYHX 3aTPSI3HATEICH MOKET OBITH JOBEACHA
OPHCHTHPOBOUHO 10 (5...6)'10" Kr/M’, TO TepMOOOPABOTKY MOKHO OPTAHH30BATH C
HC3HAYUTCIbHBIM I[O6aBJ'IeHI/IeM TOIUIMBA, a IpPH 0oJice BBICOKHX KOHLCHTPAUAX
MOYKHO OKHIATh U SKOHOMHUYECKOH 3(pPEKTHBHOCTH pabOTHI YCTAHOBKH.

[IpeacTaBismoTCsl MEPCHEKTUBHBIME CIIOCOOBI 00pabOTKH OTOPOCHBIX Ta3oB, OC-
HOBAHHBIC HA IEPEBOJC MAPOOOPA3HBIX 3arpsA3HUTENCH B KOHACHCHPOBAHHOE COCTOSI-
HHUC W TOCICAyIOmeH (mabTpanuu oOpa3zoBaBmerocs aspo3oit. Ecmu 3arps3HuTenn
HUMCHT HEBBICOKOC TABJICHUC HACBIIICHHBIX MAPOB, TO MOXKCT OBITh HpI/IeMJIeMOfl KOH-
ACHCAWA MOCPECACTBOM NMOBBINICHHUA AABJIICHWA W MOHIWKCHHWA TCMIICPATYPBHI BI)I6p0-
coB. [1apsl 3arpsA3HATEICH JTCTKOKHIDINIMX BCIICCTB MOTYT OBITh MOABECPTHYTHI 00pa-
00TKC XHUMHYCCKUMHE PCATCHTAMH TAKHM 00pa30M, UTOOBI MPOAYKTHI PCAKIHH HMCITH
HU3KHAC OABJICHHUS HACBIIICHHBIX IAPOB. 3aqaCTon IpH 3TOM CIOCOOBI XHMHYCCKOH
00paboTKH yZaeTcs moxo0paTh TaK, YTOOBI ObLIA BO3MOMKHA YTHIIM3AIMSA YJIaBIHBac-
MOTO IPOIYKTA.
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