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BBEJIEHUE

OO0wmas cxema 3arpsisHeHUs1 ¥ IPO0JIeMbI 3alIUThI OKPYKAIOLIEeH CPpeabl

AHTPONIOTEHHOE 3arpsi3HEHNE OKpYXKaloliel cpeapl (3arpsi3HeHne, o0yciIoBICH-
HOE JKM3HEJIEATENbHOCTHIO YEIOBEKa) J0 ONMPENIEICHHOTO MEepPHOJia BpEMEHHU JOCTa-
TOYHO XOPOILO CIIAKUBATIOCH (KOMIIEHCHUPOBAJIOCH) MPOLIECCAMHU, TPOUCXOASIIUMHU B
ouocgepe. OnHako B pe3ynbTaTe MHTEHCUBHOW JEATENILHOCTU YelloBeka Ouocdepa
cTaja MOCTOSITHHO M3MEHATHCA (JAeTrpaJupoBaTh): YXYAIIAETCS KadyecTBO aTMOC(epHl,
BOJIOEMOB U I0YB, yHUYTOXaeTca (ayHa u (iaopa. B pesynbrare HayuyHO-TEXHH-
YeCKOIl PEBOJIIOLMHU MPOMCXOIUT 3HAUUTEIbHOE 3arps3HEHIE OKPY KaloIIel cpelibl, C
KOTOPBIM OHA 3a4acTyI0 YK€ HE B COCTOSIHMM caMa CIPaBIATbCA. BBIOpOCH! 1 cOpOCHI
IPOMBIIIJICHHBIX NPEANPUATHI, SJHEPTETUUECKUX CUCTEM U TpaHCIOpTa B aTMocge-
Py, BOJIOEMBI ¥ TIOYBY JIOCTHUIJIA TaKUX MacIITabOB, 9TO B HEKOTOPHIX PETMOHAX 3EM-
HOTO IIIapa, OCOOCHHO B KPYMHBIX MPOMBIILICHHBIX HEHTPAX, YPOBHHU 3arpsi3HEHUMN
OKpY’Karoleil cpelibl 3HAYUTEIbHO MPEBBIIIAIOT JOMYCTUMbIE CAaHUTAPHBIE HOPMBI.
[ToaTomy npobrema 3awumul oKpyscarouell cpedsl IBISETCS OAHON U3 BaXKHBIX 3a-
J1a4 4esl0BEYeCTBa.

Ha puc.1. nokazana oOmiast cxema 3arpsa3HEHUs] OKpYXKarollel cpeibl MpH 3KC-
IUTyaTalyy JJF000TO MPOMBIIITICHHOTO MPEINPUSITHA.

Chipbe, MaTEDUank. Tonnweo,
obopygoBaHue BNEKTPO3IHEPTA

Bana, Kucnopog ConHevHan
QCEAKM BO3OYXa papuaELne

4‘ L k L 4

l—{ NPOMBIWNEHHOE NMPEAONPUATHE )—l
BriGpockl B CTOMHBIE Teepgrie JHepraTuyeckue
Mipepyruns atmocgrepy BOkI oTXOOb! Beibpock!

> aau, nape] {Tennagoe 3azpasnaHG+—
—»{Azposony

[ESEmeaszssessEascasgziassTeasss s sLes 5

ICaemaasie, LHIEaKDacHEE ]
LM LOTe O

Puc. 1. O0mias cxema 3arpsi3HEHUS] OKPYXKarOLIEN Cpebl

B nemsix 3anutsl okpyxatomieit cpensl (30C) padoTa NpOMBIIIIEHHOCTH JOXK-
Ha ObITh OPraHU30BaHa TaK, YTOOBI 0Opa3yrOUIMECS OTXOAbl IPEBPALLATUCH B HOBBIE
npoAyKThl. OXpaHa IpUpoIbl TPEOYET, YTOOBI TPOU3BOJCTBO COBEPILIEHCTBOBAIOCH,
a 0TXO/bl YTUIM3UPOBAIMUCH; BCE MPOLIECCHI CO3/JaBAINCH HA OCHOBE MAJIOOTXO/IHOM
1 0€30TX0/1HOM TexHoJoruu. [IpuMeHeHne Mano0TX0JHOM U 0€30TX0IHOM TEXHOIO-



T'UU [TO3BOJUT HE TOJBKO pemuTh npodsemy 30C, HO 0JTHOBPEMEHHO 00ECIIEUUT BbI-
COKYIO SKOHOMHUYECKYIO 3(P(HEeKTUBHOCTh MPOU3BOCTBA.

bezomxoonas mexnonocus aBiseTcss HanOoJiee akKTUBHOW (POPMOM 3alTUTHI OK-
pyXarolen cpeibl OT BPeIHOro Bo3aeiicTBus npennpusituid. [loa moHstuem «06e30T-
XOJIHAsl TEXHOJOTHS» ClIeNyeT MOHUMAaTh KOMIUIEKC MEPONPHUSTUNA B TEXHOJIOTHYE-
CKHX TIPOIIeccax, KOTOPBIA Ha JAHHOM dTarie Pa3BUTHS OOIIECTBA JOHKEH BKIIOUATh:

1) coBepilIeHCTBOBaHUE TEXHOJOTHYECKUX TMPOIECCOB M Pa3pabOTKy HOBOTO
000pyI0BaHMS ¢ MEHBIIIUM YPOBHEM BBIOPOCOB U cOpOCOB BpenHbIX BemiecTB (BB) u
OTXOJIOB B OKPYKAIOIIYIO CPENY;

2) 3aM€Ha TOKCHUYHBIX OTXOJIOB Ha HETOKCUYHBIE;

3) o6e33apakuBaHUE OTXOJIOB;

4) 3aMeHa HEYTUJIU3UPYEMBIX OTXOJIOB Ha YTUIIU3UPYEMBbIE;

5) npuMEeHEHHUE MTaCCUBHBIX METOOB 3aIIUThl OKPYXKAIOIIEH CPEIbI.

[TaccuBHBIE METOIBI 3AIUTHI OKPYKAIOUIEH Cpeibl BKIIOYAIOT KOMIUIEKC MEpO-
NpUSATUN TIO O2paHuyeHutro BHIOPOCOB/COPOCOB € MOCHEAYIONIEH YyTUIU3alMend WIH
3axopoHeHueM oTxoJ0B. K ux uncny oTHocATCS:

— OYHCTKa CTOYHBIX BOJ] M Ta30BbIX BHIOPOCOB OT BPEIHBIX MPUMECEI;

— 3aXOpOHEHHE TOKCUYHBIX U PAJUOAKTUBHBIX OTXOJOB;

— pacceuBanue BB B atmocdepe;

— CHI)KCHHE YPOBHEU SHEPreTUUYECKOrO 3arpsi3HEHUs Cpeibl OOUTaHUS YeslOBe-
Ka.

Baxunas posip B 30C 0TBOAUTCA MEPONPUATUAM IO PAYUOHATLHOMY pazmeuje-
HUI0 UICTOYHUKOB 3arpsI3HEHUS], & UMEHHO:

— BBIHECEHHME MPEANPUSTUNA U3 KPYIHBIX TOPOJOB U COOPYKEHUE HOBBIX B Ma-
JIOHACEIICHHBIX palilOHaX;

— PaCMoJIOKEHHE UX C YI4E€TOM TONorpaduu MECTHOCTH U PO3bI BETPOB;

— ycTaHOBJieHHE 30H caHutapHoil oxpanbl (3CO), caHUTapHO-3AIIUTHBIX 30H
(C33), 30n Habmonenus (3H);

— palMOHaJbHAs 3aCTPOMKa rOpoAOB, 00ECIEeUnBAOIIAsl ONMTUMAIIBHBIE IKOJIO-
TMYECKUE YCIOBUS ISl YEIIOBEKA U 3EJIEHBIX HACAXKICHUM.

MHOroneTHUN ONBIT HKCIUTyaTalMy PAa3IuyHOr0 HAa3HAYCHUS NPEANPUATHN I10-
3BOJIUJI BBIPA0OTATh CIEIYIONIYIO CXEMY 3KOJIOTU3AIUU «CTApOro TUIA TEXHOJIOTHII»
U pelieHus mpo0sIeM 3alIuThl OKPY>KAIOIIECH CPeIbl:

a) ons Oellcmeyouwux npeonpusimuiL;

— MPOBOJUTCS WHBEHTAPU3AIMSA MCTOYHUKOB 3arpsS3HCHUS M aHAIW3 KadeCTBa
BHYTPHUIIPOM3BOJICTBEHHOW U BHELIHEW CPEIbI;

— Ha OCHOBAHWM CPABHEHMSI MOJIYYCHHBIX PE3YJIHTATOB aHAM3a C HOPMATHBaAMU
JIeTIaeTCs BBIBOJ O TEXHMUYECKON U DKOJIOTUYECKOW O€30MacCHOCTH MPEANPHUATHS IS
NepcoHasa u OKPY’KaloIe cpebl;

— B Cllydae oOHapyKeHUs MPU3HAKOB CBEPXHOPMATHBHOTO BO3JCHCTBUS TIPOU3-
BOJICTBEHHBIX MPOIIECCOB W MPEANPHUATHS B I[€JIOM Ha YEJIOBEKAa U OKPYKAIOU[YIO
cpeny pa3pabaThIBalOT M peaiu3yloT 0ojee 3 PEKTUBHBIE MEPONPHITHS MO0 UX MO-
JICpHU3AIINH;



0) 0151 npoekmupyemvix npeonpusmuil, POU3800CMa.

— TPOBOJUTCA U3YYEHUE U AHAIIN3 3aKJIAJAbIBAEMBIX B TPOCKT TEXHOJIOTUYECKUX
PEXUMOB U OCOOEHHOCTEH MPOU3BOJICTBEHHBIX MPOLIECCOB, HCTOYHUKOB BCEBO3MOXK-
HBIX BBIJICIICHUH 3arpsA3HSAIOIINX BEIIECTB B OKPYXKAIOLIYIO CPEAY U OLIEHKA UX Kaye-
CTBEHHBIX Y KOJIMUYECTBEHHBIX XaPAKTEPUCTHK;

— pazpabarbiBaeTCsi MPOEKTHASI JOKYMEHTAIMsl C OIEHKOW BO3JCHCTBUSI OT-
JENBHBIX IPOLIECCOB U MPEANPUATHS B LIETIOM HA OKPYKAIOIIYIO CPENY, ENAeTCs BbI-
BOJI O JIOCTaTOYHOCTH WJIM HEOOXOJUMOCTU COBEPIICHCTBOBAHMSI MPOEKTHBIX pellie-
HUUW 10 3alIUTE YEIO0BEKAa U OKPYKAIOIIEH Cpellbl OT BO3MOXHBIX HEraTUBHBIX BO3-
JNEUCTBUM DKCILTyaTallly NPEAIPUATHS;

— II0 pe3yJIbTaTaM 3TUX HMCCIIEAOBAaHUN MPOU3BOJUTCS KOPPEKTUPOBKA MPOEKT-
HBIX PEILICHUM;

— TI0CJIE MMyCKa MPOU3BOJCTBA B AKCIUTYaTALUIO IIPOBOJINUTCS MPOBEPKA €TI0 KO-
JIOTUYECKOM 0€30MacCHOCTH MO CXeMe AEHCTBYIOLIEro NP EeANpUATHS.

KoHTpoabHbIE BONIPOCHI

1. TloueMy HeoOXoauMa 3alUTa OKpYXKarolled cpeapl OT aHTPONOTEHHBIX 3a-
TPSI3HEHU?

2. JlaiiTe oOIIyIO CXEMY 3arpsI3HEHUS OKPYIKAIOIIECH CpeIbl.

3. Uro Takoe MaIo0TXO1Has ¥ 0€30TXO0HAs] TEXHOJIOTHS?

4. Yto BKJIFOYACT B CeOs MOHATHUE «IMACCUBHBIE METOJIbI 3alUThl OKPYkKarouen
cpeapi»?



Jleknus 1. UcTouHNKH, BUABI 1 HOPMUPOBaHUE 3arpsA3HeHUs1 aTMOCh epbl

1.1. UcTouyHuMKH 3arpsi3HeHHs aTMOoChepbl

3arpsisHEHHE atMoc(epbl TPOUCXOAUT OT JBYX BHUJIOB MCTOYHHKOB: €CTECTBEH-
HBIX W aHTPOMOTEeHHBIX. Kiaccudukamnus MCTOYHUKOB 3arpsi3HEHHUs] aTMOC(EpHOTO

BO31yXa IIOKAa3aHa Ha pHUcC. 2.
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Puc. 2. Knaccudukaius HCTOYHUKOB 3arps3HEHUs BO31yXa



K ecmecmeennvim 3aepsaznenusim OTHOCSTCS: NbUIb PACTUTEIBHOIO, BYJIKAHUYE-
CKOTO0 M KOCMHMYECKOTO MPOUCXOXKAEHUS; MbLJIb OT APO3UU TOUBBI, TyMaH, JLIMbI U
ra3bl OT JICCHBIX M CTEMHBIX MOKAPOB; UCMTAPEHUS PA3TUYHBIX OMOIOTUYECKHUX CPEa U
T. 1. YPOBEHb 3arpsi3HEHUsT aTMOChephl OT E€CTECTBEHHBIX HMCTOYHHKOB SIBIISIETCS
NPUPOOHBLIM (DOHOM 3a2ps3HeHUs N HE3HAYUTEIbHO U3MEHSIETCSI CO BPEMEHEM.

Aumponozennvle 3aepas3Henus OTINYAIOTCS OONBIIMM MHOTOOOpasueM BUIOB U
KOJINYECTBOM MCTOYHUKOB. CaMbIMU PacnpOCTPAHEHHBIMU MCTOYHUKAMU 3arpsizHe-
HUS atMOc(dephl SBISIOTCS MaIIMHOCTPOUTENbHBIC MIPEANPUATUSI (JTUTEHHBIE, TEPMU-
YEeCKHe, MPOKATHBIE, KY3HEUHO-TIPECCOBbIE, CBAPOUYHBIEC, TaIbBAHUYECKHUE U JTaKOKpa-
COUHBIE 1I€XM), DHEPTETUUECKUE YCTAaHOBKH, aBTOTPAHCIIOPT, PAKETHBIE JIBUTATEIH,
TONKHM, KOTEJIbHBIE, CEIbCKOE XO3SUCTBO, JoObIBaromue otpaciu u ap. CambiMu
pacnpoCTpPaHEHHBIMU BEIIECTBAMU, 3arPA3HAIONIUMHU aTMOC(eEpy, SBISIOTCS: OKCHU/T
yrnepona CO, nByokuck yraepoaa CO, u cepsl SO,, okcuabl azora NOy, nerydne
YIJ1€BOJIOPO/JIbI, MBI, PA3JIMYHbIC 3aBOJIbI BHIOPACHIBAIOT Mapbl KUCJIOT, IIEIOYEH,
OpTraHUYECKUX PACTBOPUTEIEH, PTYTH U T. II.

Jlumeitinvie yexu coaepx aT B OCHOBHOM 3JIEKTPOJIYTOBbIE U MHIYKIIMOHHBIE T1€-
4Yi U Apyroe o0opyaoBaHue. ITO HanboJee KPYMHbIe HCTOYHUKU TbIJIEra30BbIIEIe-
Hus. Hampumep, npu nmpou3BOACTBE OJHOW TOHHBI YYT'YHHBIX OTJIMBOK OOpa3yrOTCS:
10 300 kr CO, 1-2 kr SO,, 10 50 KT mbUIH, OKCUABI a30Ta, aMMHUakK, (EHOJbI U JIPYy-
rue BpeaHbie xumudeckue Bemiectsa (BXB).

Tepmuueckue yexu o00pyAOBaHbI HarpeBaTEILHBIMU TI€YaMHU Ha JKUJKOM U ra-
3000pa3HOM TOIUIMBE. BEHTWIISIIMOHHBIA BO3yX M3 ATUX 1IEXOB COJCPKUT: MaphI
Macia, aMMHuaKa, [IMaHKCTOTO BOJOPOJia M JPYTUX BpeIHbIX BemiecTB. M3 apobect-
PYMHBIX KaMmep IMOCIe OYUCTKH MeTalljla OT OKAIMHBI ¢ OTXOJSAIIMM ra30M BbIOpachI-
Baercd 1o 10 /M TBEPJBIX YaCTHULI.

Csapounvie, npokamuvie U Ky3HEUHO-Npeccosvle yexu Tpu o0paboTKe MeTaiia
BBIIETISIFOT MHOTO TIBUIM, TyMaHa KUCJIOT M Maces, TOKCUuuHble ra3bl. [Ipu cBapke 00-
pasyercsi MeJIKOUCIIepCHas Mblib, 10 99 % cocTosiiias U3 CyOMUKPOHHBIX YacCTHIL.
Jlns ynaneHus: OKaJlMHbI C OBEPXHOCTH TOPSTYEKATAHHOM MOJIOCHI IPUMEHSIIOT TPpaB-
JIEHUE B CEpHOM M COJSHOM KucioTax. [Ipu 3TOM cpemgHee coaepixaHue KHUCIOTHI B
yIamsieMoM BO3AyXe JocTHraeT 3 /M. ['a30Bas M IUIa3MEHHAS Pe3Ka METAILIOB CO-
MPOBOXKIAETCS BhIJeIeHueM MenkoaucnepcHon meuin, CO, NOy.

lanveanuyeckue yexu u yexu mexanuueckou oopabomku mMemaniog UCIOIb3Y-
I0T MPU TPABJIEHUU PACTBOPHI CEPHOM, COJSIHOM, a30THOM W maBukoBoi (HF) ku-
cioT. [lpu BopoHEHHU B BO3MyX BBLACTSIOTCS 0COOO TOKCHYHBIC TAPhl ITUAHUCTHIX
COJIEH, XPOMOBOU U a30THOM KHUCIIOT U JIp.

Jlakokpacounvie yexu u yexu no npou3zso0Cmse)y Hememanriuieckux uzoeauu u3
CTEKJIOIJIACTHKA, IJIACTMACC, MOJMMEPOB U IIPU HAHECEHUU KPACKU HA TTOBEPXHOCTH
U3JIEMI 3HAYUTEIBHO 3arpsA3HAIOT OKpYXKaroulyto cpeay. B atom cinydae B armocde-
Py C BbIOpachIBa€MbIM BO3AYXOM IIOCTYIAIOT IMapbl pacTBOpuTeneil, kpacok, SO,,
CO, H,S, nmapsl OeH3uHa, TOJYy0J1a, KCHIIONA, MbUIb U Ap. OCOOEHHO MHOTO BPEIHBIX
BELIECTB BBIIAEISAETCS IPU MPOU3BOJICTBE MIIACTMACC, CHHTETUYECKUX BOJIOKOH U T.II.

Buvibpocwr snepeemuueckux ycmanogok TOLl, KOTENbHBIX, aBTOTpaHCIOPTa U
JIPYTUX TPAHCIOPTHBIX CPEACTB OMPEACNSIOTCS BUAOM HCIIOIb3YEMOrO TOIUIMBA U
pexuMamMu padoThl arperatoB. [Ipu CXUTaHWHM OPraHUYECKOrO TOILIMBA 00Opa3yercs
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CO, u BonsHoM nap. Ho B armocdepy ¢ HUMH IOCTYNAIOT U IPUMECH TOIUIMBA, MPO-
JTYKThl HEMOJHOTO CTOpaHusi TOIUIMBA: OKCHJ yTJepoJia, Caxka, YIJIEBOJOPOJIbI,
oens(a)mupen C,oHj,, 30ma, okcumbl cepsl, a3oTa, cBuHIa PbO, a Takke ypaHa u TO-
pusi. Hanpumep, TOI] MomHOCTBIO 2,5 MIIH. KBT 3a CyTKH pacxoayet okoJio 20 ThIC.
T yrias u BeiOpaceiBaeT B armochepy a0 700 T SO, u SO;, 200 T okcuaoB azora,
okoJs10 200 T TBepbIX YacTuil (30J1a, Caxka, MbUIb).

Aemompancnopm BbiOpacsiBaeT HeToKcuuHble (N, O,, H,O (mapser), CO,, Hy) n
ToKcuuHble Bpeanbie BemniectBa (NO,, C,H,,, anpaerunpl, caxa, 0eH3(a)mupeH, CBU-
Hel| IPU UCIIOJIb30BaHUU STHJIMPOBAHHOIO OCH3UHA).

Bpennsie BemiecTBa, BblAensgeMbie B aTMoc(epy, MOXKHO pa3AeliuTh Ha Cle-
JYOIITUE TPYIIIIHI:

— TBEpJIible YacCTHUIIbI (ITbUIb) U a3PO30JIH;

— kucnaele koMnoneHnTel H,S, SO,, SO;, CO,, okcuasl a30Ta, raJoreHbl U UX CO-
CIMHEHUS;

— ¢ocdop u ero coeAMHEHUS,

— aMMHUaK U Jpyrue a30THHIE COCAMHEHUS,

— PTYTh, APYTHE METAUIBI U UX COCAUHEHUS,

— JIETY4YHe paCTBOPUTEIIH.

B aToMHON M HEKOTOPBIX APYTUX OTPACiSX MPOMBIILIEHHOCTH HMEIOT MECTO
BBIOPOCHI PaIMOAKTUBHBIX BEIECTB.

1.2. HopmupoBanue npuMeceii B atTMmocgepHOM BO3ayXe

[Mpumecn, mocrymaroniue B atMocdepy, OKa3bIBAIOT Pa3IMYHOE TOKCHYECKOE
BO3/CHICTBHE HA OPTaHW3M YeJIOBeKa (KaHIIEpOTEHHOE, MyTareHHOe, B BUC 3amaxa u
1p.) DT 00CTOSATENHCTBA BBI3BAIM HEOOXOIUMOCTh YCTAaHABIMBATH IS 3arPs3HSIO-
IIUX BEIIECTB CAHUTAPHO-TUTHCHHYECKUE HOPMATHBBI, OCHOBHOM XapaKTEPUCTUKOU
KOTOPBIX SIBJISIETCS IOMyCTUMAasi KOHIIEHTPAIIUS BEIIECTB.

CaHHTapHO-TUTHEHWY €CKIUE HOPMATHBBI YCTAaHABIMBAIOTCS B MHTEPECAX OXPaHbI
3I0pPOBbsSI UEIOBEKAa M COXPAHEHHUS TEHETHYECKOTO (POH/IA HEKOTOPBHIX MOMYJSIIAN
PACTUTENBHOTO M JKMBOTHOTO MHUpA. [ MTHEHWYECKOEe HOPMHUPOBAHUE OXBATHIBACT
TaK)Ke TIPOU3BOACTBCHHYIO M KUJIUIITHO-OBITOBYIO cpepy KH3HU YEITOBEKa.

JIJIst KaKTOTO BPEAHOTO BEIIECTBA B BO3/IYXE YCTAaHABIUBAIOT IBA HOPMATHUBHBIX
3HAUEHUS: TMPEJETbHO JIOMYyCTUMYIO KOHIIEHTPAlUI0 B BO3Ayxe pabodeil 30HBI
(IT1K, ;) ¥ IpenensHo TOMYyCTUMYIO KOHLEHTPALUIO B aTMOC()EPHOM BO3AyXe OJIH-
xaiero HacenenHoro nyHkra (111K, ;)

IJIK,,, — >mo Kouyenmpayus 6peoHblX XUMUYECKUX eeujecme(é 603oyxe Ha
VpogHe 08YX Mempos om noaa), komopas npu pabome ne bonee 41 uaca 6 neoenro 6
meyenue 8ce2o0 paboue2o cmaxica He Modjcem ul36amyv 3a001e8aHUll Y pabomaroujux
u ux oemeil.

IJIK, , —>mo npedenvHas KOHYeHmpayus 6peoHbIX XUMUUECKUX 8eujecms, Ko-
MoOpasi Ha NPOMSNCEHUU BCEU IHCUSHU Hel0B8eKa He OOJNCHA OKA3bl8amb HA He20
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8DEOH020 8030€liCMBUSs, BKII0UASL OMOANEHHble NOCIeOCMBUS HA OKPYHCAIOWYIO cpe-
0y 6 yenom.

O6pruno IIAK,, > IIJK,, Ha Tepputopun mpeanpuatus colepKaHue IMpUMe-
ceii mpuHumaroT paBHbiM 0,3I1/IK,, TpexxkpaTHOe CHHMKEHME HOPMBI COAEPIKAHUSA
IpUMECEN B BO3JlyXe Ha TEPPUTOPUH NIPEANPUATHA 110 cpaBHeHuIo ¢ 111K, ; BbI3BaHO
TE€M, YTO 3TOT BO3JIYX HCIIOJB3YETCS JUISl BEHTUJISLIMU MPOU3BOJICTBEHHBIX MOMEIIIE-
HUM (MpUTOYHAS BEHTHISANHS ). [Io09TOMY OH TOJKEH OBITH 00JIee YHCTHIM.

JI71s1 BO3TyXa HACEJIEHHBIX IIYHKTOB yCTaHOBJEHHI 1Ba Buaa I1/IK:

— makcumanbHo pasosad IIJIK (IIJK,,) — ¢ mensro mpenynpexiaeHus Hera-
TUBHBIX PEe(IIEKTOPHBIX peakiuid (OLIYIIEHUE 3alaxa, CBETOBOW YYBCTBUTEIbHOCTH
IJ1a3 ¥ T.11.) TP KPATKOBPEMEHHOM BO3/1€CTBUU MTPUMECEIL;

— cpennecyrounas [IJIK (ITOK..) — mis npexynpexaeHus: oOIeTOKCHYECKO-
ro, KaHIIEPOr€HHOI0, MYTareHHOTO U APYTUX BUAOB BO3JCUCTBUS MPUMECH HaA Opra-
HHA3M YEJIOBEKA; B 3TOM CIIydae KOHUEHTpAUHs BPEIHBIX BEUIECTB OMPEHENSAETCS B
npobax, oToOpaHHbIX B TeueHue 20—-30 MUHYT.

B Bo3nyxe HaceleHHBIX MYHKTOB ¢ HaceineHueMm Oojiee 200 ThIC. YENOBEK U B
KYPOPTHBIX 30HaX KOHIEHTpALMs BPEIHBIX BEIIECTB C YYETOM pPACCEUBAHUS HE
noikHa npesbimare 80 % ot K,

Ha npakTuke nMeeT MeCTo clielyroliee HepaBeHCTBO (CM. Tabu. 1):

T1Ks > TK,,p. > TIK.c. (1)
Tabauma 1
Bpennoe PabGouas 30Ha ATtMocdepHbIi BO3IyX
BEILECTBO K 5 Ky p, HKc .
CO 20 mr/m’ 5 3
NO, 2 0.085 0.04

Haubosnpmas konuentpauus C m000T0 BpEAHOTO BEIIECTBA B IPU3EMHOM CIIOE
BO3/lyXa 3a MpeAeiaMy CaHUTApPHO-3aIIUTHON 30HBI C33 mpeanpuatvus He OOJDKHA
IIPEBBIIIATh MAKCUMAJIBHON PAa30BOM IPEIAENBHO JOIYCTUMOW KOHLIEHTPALUH:

C <TIJIK,,. (2)

[Ipu onHOBpEeMEHHOM MPUCYTCTBUM B aTMocdhepe HECKOJIbKHX BpPEIHBIX Be-
HIECTB, 00JaAI0UIMX OJHOHAIIPABICHHBIM JEHCTBUEM, UX Oe3pa3MepHas CyMMapHas
KOHLIEHTpALMs I0JKHA YAOBIETBOPATh YCIOBUIO:

C,/TUIK, + C,/THKy+ ... + C,/ THIK, <1, 3)

rne Cy, C,, ..., C, — KOHIIEHTpAIMs BPEIHBIX BEIIECTB B aTMocepe B OJHON M TOM
e TOYKE MECTHOCTH, MI/M’; ITAK,, TIIK,, ..., [IIK, — MakcuMaibHbIE pPa30BbIC TIpe-
JIEIBHO JIOMYCTUMBbIE KOHIICHTpAIlMK BPEIHBIX BEIIECTB B aTMOcdepe, MI/M

OddexTom 0THOHAMPABIEHHOTO ACUCTBHUS (CyMMaIuu) 00JIagaeT sl BPEIHBIX
BemiectB: SO, u NO,, SO, u H,S, cuibHbIe MUHEpaIbHBIC KUCIOTHI (CEpHasi, COJs-
Hasi, a30THasl), 030H, opmanibaeru u apyrue (6osnee 30 HaMMEHOBAHUN BEIIECTB B
Pa3TUYHON WX KOMOWHAITUH APYT C JPYTOM).
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st Bpeausix BemecTs, [IJIK koTopbix He yTBep:kaeHbl MUHUCTEPCTBOM 3/pa-
BOOXpaHEHHUsI, ompe/iesieHbl (0OBIYHO Ha 3 T0/Aa) OpueHmuposouHvle OE30NaCHble
yposuu sozoeticmeus (ObYB). Takux BemecTB B Hactosmee Bpems Ooaee 1300 Ha-
VMEHOBaHUM.

[Ipu mpoeKkTUpoOBaHUM NPEANPUATUNA B palloHaxX, rje aTMOC(hEpHBII BO3AYX yKe
3arpsi3HEH BBIOpOCAMU OT JIPYTUX, paHee MOCTPOCHHBIX U JIEHCTBYIONIUX MPEIIPH-
ATUNA, HEOOXOJIMMO HOPMHPOBATh MX BBIOPOCHI C YYETOM YK€ MPUCYTCTBYIOIIHMX B
BO31yXe npuMeceid. X conepkaHre paccMaTpUBaeTCs B KAYECTBE (YOHOBOU KOHY EH-
mpayuu Cy Ecnu uMeeTcss HeCKONbKO HCTOYHUKOB BEIOPOCOB BPEIHBIX BELIECTB, TO
TpeOOBaHUS K KAaUYECTBY BO3/yXa ONPEICIISIIOTCS CIEAYIOIMNM 00pa3oMm:

— Ha TEPPUTOPUH TP EITPUATHS

N
2 € <0,311K,.. — Cy, (4)
— I BO3JyXa HACCJICHHOT'O ITYHKTA

N
Elcmi < HI[Ka.B. - C(b > (5)

rae C; — KOHIEHTpAIUsi BPEJHOTO BEIIEeCTBa, MOCTYMAIONIET0 OT 1-TO0 HMCTOYHHKA;
Cini — HauOOJIbIIAs KOHIEHTPALUS BPETHOTO BEIIECTBA B aTMOC(HEPHOM BO3/YyX€E Ha-
CEJICHHOTO MYHKTAa OT i-TO UCTOYHMKA; N — YHCIO WCTOYHHKOB, Yepe3 KOTOPHIC JTaH-
HOE BPEIHOE BEIIECTBO MOCTYNAET B BO3YIIHBIN 0aCCEH.

Ecnmu B atMocdepHOM BO37yXe MPHUCYTCTBYIOT BBIOPOCHI HECKOJIBKUX BEIIECTB,
obnamaromux 3¢pHEeKToOM CyMMaIuy, TO HEOOXOAUMO MEPEXOAUTh K Oe3pa3MepHbIM
KOHIICHTPAIMAM. Y CIIOBUS CAHUTAPHBIX HOPM OYAYT BBITIOJNHEHBI, CCITH:

K
24;<1 mpn  q;=Ci/ (IIAK; - Cy). (6)

KOHTp OJbHBIC BOIIPOCHI

1. O0mas cxemMa 3arpsi3HeHus1 aTMOC(hEPHI.

2. OxapakTepu3yiTe OCHOBHbIC HCTOUHUKH 3arpsi3HEHUsT aTMOC(EpHI.

3. OCHOBBI CaHUTAapPHO-TMTMEHHUYECKOTO HOPMHMPOBAHMS BPEIHBIX BEIIECTB B
BO3/YXE.

4. HopMmupoBaHue 3arpsi3HEHHs] BO31yXa paboveil 30Hbl U HACEIEHHBIX TYHKTOB.

5. Yuer ¢onoBoro 3arpssHeHus atMochepbl MpU MPOESKTUPOBAHWUU MPOMBIII-
JICHHBIX U TPaKJIaHCKUX 0OBEKTOB.
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Jlekuus 2. OcHOBHBIE (PU3NKO-XMMHUYECKHE CBOICTBA NblJIei,
napaMeTpbl OUMIIAEMbIX I'a30B U Oll€eHKA
3P PeKTUBHOCTH CHCTEM NbLIEOYN CTKHU

2.1. I1110THOCTH U IUCHIEPCHBIH COCTAB NMbLIEH U a3P030J1ei

Hanexuaocts 1 3¢ hEKTUBHOCTh CHCTEM Ta300YMCTKH BO MHOTOM 3aBHCHUT OT
(U3UKO-XMMHUYECKUX CBOMCTB MBUIA U OT OCHOBHBIX MapaMETPOB Ta30BbIX MOTOKOB,
KOTOPBI€ JIOJDKHBI OBITh XOPOIIO M3YYEHBl W YUTEHBI MPU MPOCKTUPOBAHWU U IKC-
IJTyaTaly CUCTEM ra3004MCTKHU.

Baxuenen xapakTepuCTUKONW 30J1bl U MBUIEH SIBISETCA UX NAOMHOCMb, Kr/M’
wid /M. TIPHHSITO PacCMATPUBATD UCHUHHYIO, HACLINHYIO U KAXCYUWYVIOCS NIONHO-
cmu.

Hemunnas nnomnocms 4acTHULBI IPEACTABISET COOOM OTHOILIEHUE MACChI TJ1a/I-
KOW MOHOJIUTHOM YaCTHUIIbI K 3aHUMAeMOMY €0 00BbEMY.

Kaorcywasca nromnocms 4acTull npecTaBiIsgeT cOOOM OTHOIIEHUE MAacChl Yac-
THUI] K 3aHUMAEMOMY UMHU 00bEMY, BKIIFOUAS TOPHI, TYCTOTHI, HEPOBHOCTH H T.II.

Hacvinnasa naommnocms NpUIM, B OTAWYNAE OT UCTUHHOW, YYUTBHIBAET HAIUYUE
BO3JIYIITHBIX 3a30POB MEXKIY YaCTHI[aMH CBEXEHAChIIaHHOW NbUTH. HackimHoOM mi1oT-
HOCTBIO TIOJIB3YIOTCS JUISI OTIPEACIICHUS 00beMa, KOTOPhIN 3aHMMAET MbLIb B OyHKE-
pax B MEPBOE BpeMs O Havala ee ciexuBaHus. HachlliHas MIIOTHOCTh CleXaBIIECHCS
nbUTH 00bIYHO B 1,2—1,5 paza Gosblie, 4eM y CBEKEHAChITIaHHOM.

Ha BennumHy HaAChITHOW M KaXyIIEWCS TUIOTHOCTH MbUIA CYHIECTBEHHOE BIIHS-
HUE OKa3bIBAIOT PA3NINYHbIC (PU3UKO-XUMUUYECKHE MPOIIECChl (BUOpAIHsl, KOarysius,
CIIeKaHue, CMaYMBaHUEe, OKUCICHHUE U T.11.).

JI71s1 IpaBUIILHOTO BBIOOpA MbLICYIABIMBAIONIETO annapara HEOOXOAUMBI, Tpe-
7€ BCET0, CBEACHUS O OUCHEPCHOM COCMABe ThLIEH.

JlucniepcHBIN COCTaB MBUIEH OMPENENAIOT SKCIEPUMEHTANBHO. [ aToro yamie
BCET0 UCIOIB3YIOT MPUOOPHI, Ha3bIBaeMbIe umnaxmopamu. Pabora uMmnakTopa oCHO-
BaHa Ha M30UpaTeNbHON cenapalyy 4acTHI] [0 pa3Mepam MpU NpoIyCKaHUU rasza ye-
pe3 pAA MOCIEN0BATEIbHO YCTAHOBJIICHHBIX COIEN YMEHBIIAKOMIErOCsS CEUYEHUS, MO
KOTOPBIMU HaXOJSATCS TJIOCKHE OCaauTeNbHbIEe TUIaCTUHBI (Mo 1oxkku). [Ipoba raza
M30KMHETUYHO MPOKAYUBAETCS yepe3 Nprudop ¢ MOCTOSHHBIM pacxojoM. Ha moamox-
KaX MMIAKTOpa MPOUCXOJUT HHEPILUOHHOE OCAXKIEHUE YaCTULl, NMPUYEM CpEIHUM
pasMep UX Ha KaKJIOW MOCIeayIoleld MOoI0KKe (CTYIIEeHH MMIIaKTOpa) MOIydaeTcs
MEHbIIIE, YeM Ha npenapiayiiei. CaMmble MEJIKME YaCTULIbl (HE OCEBILHE Ha MOJI0KKaX
MPEIbIAYIIUX CTYIIEHEH MMIIAKTOpa) 3aep>KUBarOTCs aOCOMOTHBIM GuiabTpoM. Ta-
KUM 00pa3oM, aHaU3UpPyeMble YaCTHUIbl OKa3bIBAIOTCS PACCOPTUPOBAHHBIMU Ha
dbpakium, 4UCIO KOTOPBIX PaBHO YMCIY CTyHeHeW (KacKaJoB) UMIAKTOPa, BKIOYas
CTyIeHb a0CoMOTHOTO GUiIbTpa. VCronb3yroT NsSTH-, IECTU- U CEMUKACKAIHbIE M-
MaKTOPHI.

Pe3ynbraThl onpeneneHus AUCIEPCHOTO COCTaBa MbUIM OOBIYHO MPEACTABIISIOT
B BHJIC 3aBUCHMOCTH MAacCCOBBIX (MHOT/Ia CYETHBIX) (paKIMii YaCTUIl OT HMX pa3Mmepa.
Ilon dpakuueid TOHUMAIOT MaccoBbI€ (CUETHBIE) JOJIHM YACTHI, COACPKAIINXCS B OI-
pEIEIeHHOM MHTEPBAJIE pa3MEpPOB yacTull. Pacnipenenenme yacTuil nbLUIeu mo pazmMe-
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paM MOTYT OBITh pa3TUYHBIMU, OJTHAKO HA TIPAKTHUKE OHU YaCTO COTIIACYIOTCS C .J102d-
pugmuveckum HopmanvHuiM 3akoHom pacnpedenenus I aycca (JIHP). B unterpaib-
HOU popMe ITO pacrpeesieHIe OnrchiBaeTcss HOpPMYyIoit:

1gda _lgz(da/dnq)

100 21g20
[ -d(lgd
M(d) =150 Tom L (lgd.). (7)

rne M(d,) — oTHOCUTENbHAS 10 YacTHIl pazMepom MeHee d,; d,,, — MeanaHHbIN pa3-
Mep YacTHIl, PU KOTOPOM JIOJIM YacTull pa3Mmepom Oosiee u meHee d,, paBHbI; 1go —
CpeIHEeKBaJApaTUyHOE OTKIOHEHHE B (pyHKimu JIHP.

I'pacduku JIHP yactuil 0ObIYHO CTPOAT B BEPOATHOCTHO-JIOTApU(PMHUUECKOMN CUC-
TeMe KOOpJIUHAT, TeKYIIUNA pa3Mep YacTULl OTKJIAJbIBAIOT Ha OCHU adcuucc, a Ha OCH
OpJIUHAT — OTHOCHUTENIBHYIO JIOJIIO YacTHI] ¢ pa3mepamu Menbliie d,. [llkana ocu abe-
IMCC TpeACTaBIsAeT co0o0il orapudmM IuameTpa 4YacTHIl, a IIKala OCH OPAMHAT CTPO-
UTCS ITYTEM BBIYMCIICHUS KaX/I0TO U3 3HAUEHHM IIKAJIbI 10 YPaBHEHHUIO:

100 7
—y%/2d
100—M(da)=\/%_[e T (8)

rne y = 1g(d./dn) / 1go.
[ludpoBbie 3HAYCHHUS ATOW (YHKIIUU TaOYITMPOBAHBI M TMPHBOJIATCS B COKpa-
IIICHHOM BH/IC:

M (da), % y M (da), % y

1 2,326 50 0,0
5 -1,645 55 0,126
10 -1,282 60 0,253
15 -1,036 65 0,385
15,9 -1,00 70 0,524
20 -0,842 75 0,675
25 -0,675 80 0,824
30 -0,524 84,1 1,00
35 -0,384 85 1,036
40 -0,253 90 1,282
45 -0,126 95 1,645
99 2,326

Eciu B 3TOH cucreMe KOOpAMHAT WHTErpalibHOE pPACHpeeieHUe YacTHIl I10
pa3MepaM OMHCHIBAETCS MPSIMOMN JIMHUEH, TO JTAHHOE pacrpeielieHue MOTIMHSICTCS
JIHP. B stom ciyvae d,,, HaxoaT Kak abcuuccy TOYKH rpaduka, opauHaTa KOTOpOu
paBHa 50 %, a lgo = lgdgs 1—lgd,,. g XapakTepuCTUKH MBLICH U CPABHEHUS UX Me-
XKy co00# JOCTaTOYHO UMETh ABa mapamerpa: d,, u lgo . 3navenue d,, 1aeT cpeaHuii
pa3mep 4dactull, a lgc — creneHp MOJIMAMCIEPCHOCTU MbUIM. B Tabn. 2 mpuBeneHs!
3HaueHus d,, u 1go 17151 HEKOTOPBIX MBLIEH.
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Tabmauua 2

TexHo0ru4ecKuii npouecc Bua nbum Ay, MKM Igo
3aTouKka UHCTPYMEHTA Mertamn, abpa3uB 38 0,214
Pa3mon B m1apoBoil MeJIbHHULIE IlemeHT 20 0,468
Cymika yriist B 6apabane Kamennsiit yronn 15 0,334
DKCIepUMEHTaJIbHbIE UCCIIEI0BAHUS KBapiieBast nbuib 3,7 0,405

[lo nucnepcHOCTH MBUIK KIacCU(UIIMPOBAHBI HA 5 TPYIIIT:
[ — oueHb KpynHOAUCHEPCHAS MbLIb, dyy > 140 MKM;

I — xpynHOAMCHEpCHAs TBLIB, d;, = 40140 MKM;

III — cpenaeaucnepcHas mblib, d, = 10+40 MKM;

IV — menkomucnepcHas nmblib, d, = 1+10 MKM;

V — oueHb MeIKoaUCIepCHAs MbUTh, dyy < 1 MKM.

2.2. AAre3uoHHbIE CBOMCTBA YaCTHI]

DT CBOWCTBA YaCTULl ONPEIEIAIOT UX CKIIOHHOCTb K ciunaemocmu. 11oBbIieH-
Hasl CJIMMAEMOCTh YaCTHUI[ MOXET MPUBECTH K YaCTUYHOMY WJIA TIOTHOMY 3a0WBaHUIO
anmnaparos.

Uem meHbllle pa3Mep YacTUIl MbLIK, TEM JIETYe OHU MPUIMNAIOT K MOBEPXHOCTH
annapara. [Ieum, y kotopeix 60—70 % yvacTui uMmeroT nuamerp Menbie 10 MkMm, Be-
IyT ce0si KaK CIMMArou[yecs, XOTs T€ e MbUIM ¢ pa3MepoM yactuil 6oiee 10 MkMm
00J1a/1at0T XOPOIIEH CHIMYYECTBIO.

[lo cnmunaemMocTy MBbUIK AENATCS Ha 4 TPYIIIBL:

1. Hecniumaromasicst (cyxasi muiakoBasi, KBapiieBasi; cyxas IJIMHA);

2. Cnabocnumnaromascs (KOKCOBasi; MarHe3uToBasi cyxasi; alaTUToBas cyxas;
JIOMEHHAas;, KOJIOITHUKOBAsl JieTy4asl 3014, COJAEpiKallas MHOIO HECTOPEBIIUX IPO-
JYKTOB; CJIaHIIeBas 3071a);

3. Cpennecnunaromasicst (TopdsiHasi, BIa)kHasi MarHe3UTOBas; METaJUIMYEcKas,
coJieprkalias KoJuelaH, OKCHJIbI CBUHIIA, IMHKA U 0JIOBA, CYXOM LEMEHT; JeTy4as
3071a 0e3 HelmoXkuTa; TopQsiHas 30J1a; caxa, CyXxoe MOJIOKO; MyKa, OITUJIKH);

4. CunbHOcTUIaoMascs (IIeMEeHTHAas; BbIJICJICHHAsI U3 BJIAYKHOTO BO3]1yXa; THUII-
coBasi U anedacTpoBasi; cojaeprxaiias HUTpoPocCKy, ABOMHOM cynepdocdar, KIUHKED,
COJIM HATPHS; BOJIOKHHCTAs (acOecT, XJIOIOK, IIEPCTh)).

2.3. AOpa3uBHOCTb YaCTHIX
Abpaszuenocms TIHUIA XapaKTepU3yeT HHTCHCUBHOCTh M3HOCA METalJIa Ta30X0/1a
¥ OYUCTHBIX ycTpoicTB. OHA 3aBUCUT OT TBEPIOCTH, (DOPMBI, pazMepa U IIIOTHOCTU

yacTull. AOpa3MBHOCTh YUUTHIBAIOT MPHU pacyeTax anmnapatrypsl (BHIOOP CKOPOCTH Ta-
3a, TOJIIIMHBI CTEHOK anmapaTypbl U 0OJIMIIOBOYHBIX MAaTEPUAJIOB).
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2.4. CMauynBaeMoCTh YaCTHII

Cmauusaemocms 4aCTUIl BOJOW OKa3bIBaeT BIHMSHUE HA d(PPEKTUBHOCTH MOK-
PBIX TBUICYJIOBUTENEH, OCOOCHHO TIPpH paboTe ¢ pelupKyiIsanued. [ aakue 9acTullsl
CMAYMBAIOTCS JIYYIIIE, YeM YacTHIIBI C HEPOBHOW MOBEPXHOCTHIO, TaK KaK MOCIICTHUE
B OOJIBINICH CTEMEHN OKA3bIBAIOTCS MOKPHITHIMA a0COPOMPOBAHHON Ta30BOM 000J104-
KO, 3aTpyAHSIOLIECH CMauyMBaHUE.

[To xapakTepy cMauyuWBaHMs BCE YACTHIIBI U3 TBEPJBIX MATEPHATIOB MOXKHO pa3-
JICNTATh Ha TPU OCHOBHBIC TPYIIIIHL:

1) cuopogpunvrvie mamepuanst — XOPOIIO CMayuBaeMble (KaJbIIMH, KBapIl,
OOJIBIIMHCTBO CHJIMKATOB M OKHCICHHBIX MHHEPAIOB, TAIOTEHUBI IIEIOYHBIX Me-
TaJIJIoB);

2) eudpoghobHvie mamepuavl — MI0X0 cMadyuBaeMble (TpaduT, yroib, cepa);

3) abconomno cudpoghobusie — napadu, TehI0H, OUTYMBI.

2.5. 'urpoCKONM4YHOCTH YaCTHIL

CnocoOHOCTh MbUIA BIUTHIBATH BJIAry 3aBUCUT OT XMMHYECKOTO COCTaBa, pas-
Mepa, GOpPMBI U CTETIEHH IIEPOXOBATOCTH MOBEPXHOCTU YACTULL. [ UepOCKONUYHOCHb
CMOCOOCTBYET UX YJIaBIMBAHMIO B almaparax MOKpPOTO THIIA.

2.6. DaexkTpuveckasi IPOBOAUMOCTD CJI0H NMbLIU

DTOT TMOKa3aTeiah OIEHUBACTCS MO YACTBHOMY JJICKTPHUYECKOMY COMPOTHRBIIC-
HUIO CIIOS TIBUTH P, KOTOPOE 3aBUCUT OT CBOMCTB OT/IEIBHBIX YaCTHI] (OT MOBEPXHO-
CTHOW M BHYTPEHHEH 3JIEKTPONPOBOJHOCTH, (DOPMBI U pa3MEpPOB YACTHII), & TAKIKE OT
CTPYKTYpPBI CIIOS U MapaMeTpPOB Ta30BOro moToka. OHO OKa3bIBA€T CYIIECTBEHHOE
BIIUSTHUE HAa pabOTy AIEKTPO(OUIBTPOB.

B 3aBHCHMOCTH OT yIETBHOTO AJIEKTPUUYECKOTO COMPOTUBICHUS MBUTH JENATCS
Ha TP TPYIIIIBI:

1) HuzkooMmHbBIE NLLIU Py < 10* Om-cm (Mpu OCaXKIEHUU HA AJIEKTPOJIE YACTHUIIBI
MBUTA MTHOBEHHO Pa3psiKaIOTCs, YTO MOKET MPUBECTU K BTOPUIHOMY YHOCY);

2) oL ¢ Pey = 10°=10'" OM-cM (9TH TBLTH XOPOLIO YIABIHBAIOTCS B HICKTPO-
bunbTpe, Tak Kak pa3psij 4acTUIl MPOUCXOAUT HE Cpa3y, a B TEUEHHUE BPEMEHH, HEOO-
XOJIMMOTO JIJISI HAKATUTMBAHUS CII0S);

3) nviau ¢ pe;= 10'°-10" Om-cm (ynapmuBanue mbineil 3TOH IPYIIIBI B 3IEKTPO-
¢bunbTpax BHI3BIBAECT OOJBIIUE TPYIHOCTH; YACTHIIBI MBUIA 3TON TPYIIBI 00pa3yroT
Ha JICEKTPO,]IC TTIOPUCTHIN U3OTUPYIOUTUN CITOM).
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2.7. dnexkTpudeckasi 3apsKeHHOCTb YaCTHII

3HaK 3apsjia 4acTHUIl 3aBUCUT OT CII0c00a uX 0Opa30BaHUsI, XUMHUYECKOTO COCTa-
Ba, 4 TaKXKE€ OT CBOMCTB BEIIECTB, C KOTOPHIMU OHHU COMPHUKACAIOTCS. JTOT MOKa3a-
TeJb OKa3bIBAaeT BIUSHUE HA A((PEKTUBHOCTH YJIaBJIMBAHUS B TA300YMCTHBIX ammapa-
TaxX (MOKpPBIX MBUICYJIOBUTENSIX, GUIBTPAX U JpP.), HA B3PHIBOONACHOCTh U aJI€3UOH-
HbI€ CBOMCTBA YaCTHII.

2.8. Cnioco0HOCTH NBbLIM K CAMOBO3TrOPAHUIO U 00Pa30BAHUIO
B3PbIBOONACHBIX CMecel ¢ BO31YXOM

['optouast mbLIb BCIENCTBUE CHIIBHOPA3BUTOM IMOBEPXHOCTH KOHTAKTa YaCTHUIL
(mopsimka 1M°/T) ¢ KHCIOPOZOM BO3IyXa CIOCOOHA K CAaMOBO3TOPAHMIO U 06Pa3oBa-
HUIO B3PBIBOOIIACHBIX CMeCeH ¢ BO3yXOoM. IHTEHCHBHOCTH B3phIBA MBUIH 3aBUCHT OT
€€ XUMUYECKHX U TEPMHUUECKHUX CBOMCTB, OT pa3MepoB U (POPMBI YACTHUI, UX KOHIICH-
Tpalliu B BO3/yX€e, OT BIATOCOJIEPIKAHUS M COCTaBa ra3oB, pa3MepOB U TeMIIepaTyphl
MCTOYHHMKA BOCIUIAMEHEHHSI U OTHOCUTEIILHOTO COJep:KaHus MHepTHoU mbutH. Cro-
COOHOCTBIO K BOCIITAMEHEHHIO 00JIafjal0T HEKOTOPbIE MbUIM OPTaHUYECKUX BEIIECTB,
oOpazyromiuecs: Ipu nepepadoTKe KpacuTese, miacTMace, BOJIOKOH, a TakKe MbLTH
METaJUIOB: MarHus, ajJlOMUAHUS U IIMHKA.

MuHUMaTbHBIE B3PHIBOOIIACHBIC KOHIICHTPAITUU B3BEIICHHOW B BO3IyX€ IBUIH
cocrapisier mpumepHo 20-500 r/m’, Makcumanbhbie — 700-800 r/m’. Uem Goibie
COoJIepKaHMe KUCIOPOia B Ta30BOM CMECH, TEM BEPOSITHEE B3PBIB M OOJBINE €T0 CHIIA.
[Ipu coneprxanuu kucinopoaa menee 16 % mnpuieBoe 00J1ako HE B3PbIBAETCA.

2.9. 9ppekTUBHOCTD NbLICYJIABIMBAHUSA

Cmenensb ouucmiu (koagguyuenm none3Hoeo Oeticmeus) BbIpaKaeTcsi OTHOIIIE-
HUEM KOJHMYECTBA YIIOBJICHHOTO MaTepuajia K KOJUYECTBY MaTepuaa, MOCTYIHUBIIIC-
rO B TA300YMCTUTEIBHBIM ammapar C Ta30BbIM MMOTOKOM 3a OMPEICICHHBIA MEPUOJ
BpeMeHH. DpdexmusHocmes ouucmkuy 1) ONPEeAEISIoT Mo hopmyIe:

Tr

Gl V; CI - VFI CI - Vr’ C’ 9 (9)

a

G' -G" Vc'-V'¢ V'e"  G"
‘rl: = :1 =

rae G',, G'; — MaccoBbIl pacxo] YacTUll MbLIK, COAEPHKAIIEHCS B ra3aX, COOTBETCT-
BEHHO IOCTYMAKOLIUX U BBIXOAALIMX W3 amnmaparos, kr/c; V', V', — o0beMHbIi pac-
xoz razoB (mpu 0 °C u 101,3 kIla), COOTBETCTBEHHO, IIOCTYITAOIIMX B allapaT ¥ BbI-
XOJAIIUX U3 alnapaToB, M3/C; ¢, ¢!’ — KOHILIEHTpAIIMs YacTHUIl B Ta3aX, COOTBETCTBEH-
HO, TIOCTYIAIOIIKX B ANapaT W BHIXOMIIIMX U3 ammapata, Kr/M'; G, — KOIMYECTBO
yJIOBJICHHOM MBI, KI/C.
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Ecnu 06beM B mpoliecce OUMCTKH U3MEHSIETCs, HallpUMep, 3a CUET MO/Ccoca, TO
3 PEKTUBHOCTE:
n=1-K,c"/c, (10)

rae K, — koaddunment moacoca.

N3BecTHO, 9TO 3((HEKTUBHOCTD OYMCTKH JUIS YaCTHUI[ IBLUIA Pa3HbIX pa3MepoB
HeoMHaKoBa. Tak Kak JydIle yJaBIMBaeTCs KPYIHAas IMbUTb, TO KOYPOHUIIMESHT OYH-
CTKHU Ta30B YacCTO OMPEACIISIOT 10 (paKyuoHHoU 3¢hghekmusHocmu — CTETIEHU OYHCT-
KM Ta30B OT YaCTHIl OIIPEACIICHHOTO pa3Mepa:

Ng=[P'-D"(I-n)}/D’, (11)

rae @', @ — conepkanue (pakiuii B razax COOTBETCTBEHHO HA BXOJI€ U BBIXOJIE all-
napara, %.
3Has (QPaKIMOHHYIO CTETIEHh OYMCTKH Ta30B, MOXKHO OIPEICIUTh OOIyro 3¢-
(GbeKTUBHOCTH ammapara:
Ny, P1 My, P> Ny, P
— b, + by 4o 4 ) n

n

100 100 100 (12)

O} PeKTUBHOCTh yNaBIMBAaHUS MbUIM MOXKET ObITh BBIpaXKEHA B BUIE KOO @u-
Yuenma NnpocKoKa 4acThll (CTETIIEHH HEMOJIHOTHI yJIaBIMBaHUS), KOTOPbIN MpeacTaB-
asieT co00l OTHOIIEHHE KOHIIEHTpAlMW YacTHI[ 3a anmnapaToM K UX KOHIIEHTpaluu
nepen HUM. Ero Mcnosib3yroT, KOrja Hajgo OLUEHUTh KOHEYHYIO 3albUIEHHOCTh WM
CPaBHUTh OTHOCHUTEJIbHYIO 3albIJICHHOCTh a30B HA BBIXOJIE M3 Pa3IMYHBIX ammnapa-
TOB. Koagpguyuenm npockoxa Ky, paccuuThIBaroT o popmyie:

Knpzl_n‘ (13)

CYMMapHy'IO CTCIICHb OYMCTKH I'a30B T, JOCTUTACMYIO B HCCKOJIbKUX ITOCJICI0-
BaTCJIbHO YCTAHOBJIICHHBLIX allllaparax, paCCYUTBIBAIOT I10 (1)opMyJ1e:

n=1-(I-n)-(I-n2)- ... -(1-1a), (13)

rac Ny, N2, .-.s Mo — CTCIICHb OYUCTKU I'da30B OT IIbIJIK COOTBCTCTBCHHO B IICPBOM, BTO-
POM H N-OM allrapare.

KoHTpoabHbIe BONIPOCHI

1. JlaiiTe XxapakTepUCTHKY MJIOTHOCTU U JUCIIEPCHOCTU MbUIEH U a3pO30JIeH.

2. JlaiiTe XxapakTepUCTHKY SIBIICHUM: aare3usi, abpa3uBHOCTh, CMAYUBAEMOCTh U
TUTPOCKOMTUYHOCTD YaCTHII.

3. XapakTepucTuKa SBJICHUN SJIEKTPUYECKOW IPOBOJAUMOCTH CJIOS MbUIM U
BJIEKTPUYECKON 3apsS>KEHHOCTH YaCTHIL.

4. DdpexTUBHOCTH yIaBIMBAHUS MBUTM CUCTEMaMHU MbLICOYNCTKH.
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Jleknusi 3. MeToabl M CpeIcTBA CyX0il 0UMCTKH ra30BO3AYyIIHbIX BLIOPOCOB

3.1. Kinaccuduxanus nplieyaBJIuBaomero 000pya10BaHus

Ha puc. 3 npuBenena kiaccudukanys OCHOBHBIX METOJIOB M arlaparoB, MpH-
MEHSIEMBIX Ha TPAKTUKE i1 00E3BPEKUBAHMS Ta30BBIX BRIOPOCOB M OYHMCTKU pa3-
JIMYHBIX TAPOTA30BbIX CPEJl OT HEHYKHBIX IPUMECEH.

Kiraccudukarus meuieynaBauBaronero o00pyaIoBaHus OCHOBaHA Ha TIPUHIIUITH-
QTBHBIX OCOOCHHOCTSX MPOIIecca OTACTCHUS TBEPIbIX YaCTHI] OT Ta30BOU (pa3bl, 3TO:

— 000pynoBaHUE IJIs YJIaBIUBAHUS MBI CyXHUM CIIOCOO0M, K KOTOPOMY OTHO-
CATCS MBLICOCAAUTENIbHBIE KaMephl, IIUKJIOHbI, BUXPEBbIEC IIUKIJIOHBI, KAIIO3UUHbBIE U
POTAIMOHHBIC MBLICYIOBUTENH, (PHIBTPHI, SJCKTPOPHIBTPHI;

— 00opynoBaHue ISl yIaBIUBAHUS MMBUIM MOKPBIM CIIOCOOOM, K KOTOPOMY OT-
HOCSTCS CKpy0Oepbl Bentypu, popcyHouHbIe CKpyOOephl, IEHHBIE aImapaThl U Jp.

JIJIsT OYMCTKHU BO3/yXa, yAAIIEMOT0 BEHTUIISIIMOHHBIMK aCITUPAIIMOHHBIMU CHC-
TEMaMHU OT TBEPJBIX U KUIAKUX MPUMECEH, TPUMEHSIOT MBUICYJIOBUTENN MATH Kiac-
COB, KpaTKasi XapaKTepUCTHKa KOTOPBIX MpUBeAeHa B Ta0m 3.

Tabnuma 3
Kiace Pasmeps! ynaBnuBae- | ['pynma neuim o Db dexTuBHOCTH
MBUICYTOBUTEIIS MBIX TIBLIEBBIX JMCIIEPCHOCTH MBUICYJIOBUTENS
JaCTHI], MKM
I oounee 0,3 A% 0,8
II Oounee 2 1A 0,8—0,999
111 Ooinee 4 1A 0,45-0,92
v Ooiee 8 I 0,92-0,999
A% oonee 20 III 0,8-0,99
II 0,99-0,999
II 0,95-0,999
I 0,999
I 0,99

[Ipumeuanue: rpaHuilbl 3P(GHEKTUBHOCTH MbUICYJIOBUTENEH YKa3aHbl C YUETOM TUCHEPCHOCTH
neui. IlepBoe 3HaueHue 3(p(HEKTUBHOCTH OTHOCUTCS K MEHbIIEMY 3HAu€HUIO dpy; BTOpoEe — K
0obILIEMY.

19



I'A3OOBPA3HBIE OTXO/bI

v

v

Ouuctka
OT NbLIeH

Ouucrka ot
TYMaHOB M OpbI3T

v

.

< Cyxue metozs! Mokpbie METOIbI DIIEKTpUYECKUE
OUYHCTKHU OYUCTKHU METO/IbI OUYUCTKH
[Teimeocaautenb- ; ‘1’
I"azonpombiBaTenu: Cyxiie SIeRIpo
HBIE KaMepbl -
N ¢ Kamep oJible, HacaJ04-
(buIbTpHI
HBIE, TapebyaThie,
[TeuteynoBuTenn: | | yaapHOUHEPLIMOH-
WHEPIHUOHHBIC, HOTI'O JCHCTBUS, Mokpble
E€HTPOOEIKHBIE
>| TUHAMHYECKUe, LEHTP , MERTPOBHIIHTPHI
BUXPEBbIE MEXaHUYECKHE,
CKOpPOCTHBIE
OUIBTPHI
IukmoHEI P
5 TyMaHOYJIOBUTEJIH
OUIBTPHI:
BOJIOKHUCTBIE, CeTounbIe
5| TKaHEBBIC, 3CPHHUCTHIC, GpBIBrOyIOBHTETH
KepaMUYecKue

v

OuncTKa 0T ra3000pa3HbIX

v

OuucTka OT Mapoodpa3HbIX

<

npumecei npuMecei
v I l
A\
Vg — 7 ¥
AbGcopOUMOHHBIE | | AZCOPOIIMOHHBIE Karamutnueckue Koupaeucamnmon-
METOAbI OUYNCTKHA METOAbI OUNCTKHN METOIBI OUUCTKH HBIE METObI
\ll \ll \l, OYHUCTKHN
Abcopbeppr: Aocopbepebr: PeaxTopsl KoHzeHcaTophl
TapenbyaThie, Ha- C HEOJBHKHEIM,
caJ04HEbIE, JBUKYIIUMCS U
IUIEHOYHEIE, IICEBI00KMKEHHBIM \
pacnbUIMBaIOIINE clIoeM Tepmuueckue
METOJIbI OYUCTKHU

v

Ileun, ropenkun

Puc. 3. Knaccudukarus MeTo10B 1 anmapaToB JijIsl 00€3BPEKUBAHMS T'a30BbIX BEHIOPOCORB




3.2. Cyxue MexaHMYeCKHUe NbLJICYJIOBUTEIH

K cyxum MexaHnndeckuM mbuieynoBurensMm (puc. 4—11) oTHocsTcs annaparsl, B
KOTOPBIX UCIOJIb30BaHbl PA3JIMYHbIE MEXAHU3MbI OCAK/ICHUS: TPABUTALIMOHHBIN (IIbI-
JIe0CaIUTENIbHbIE KaMephl), MHEPIUOHHBIM (KaMephl, OCAKIEHUE MbLIM B KOTOPBIX
IPOUCXOJIUT B PE3yJbTAaTE U3MEHEHUS HAIIPABICHUS JBU)KEHUS Ta30BOT0 MOTOKA WA
YCTAaHOBJIEHUSI HA €ro MYTH MPEMSTCTBUS) U LEHTPOOEKHBIA (OAMHOYHbBIE, TPYIIIO-
Bbl€ U OaTapeliHble IIMKJIOHBI, BUXPEBbIE U TUHAMUYECKHE TbLUICYIOBUTEIHN). DTHU aIl-
naparthbl OTJIMYAKOTCA MPOCTOTON M3TOTOBJIEHUS U SKCIUTyaTalluH, UX IOCTATOYHO IIIH-
POKO HUCHOJIB3YIOT B MPOMBIIUIEHHOCTH. OHaKO 3(h()EeKTUBHOCTD yIaBIUBAHUS B HUX
IIBUIM HE BCErJa OKa3bIBAa€TCs JOCTATOYHOM, B CBSI3M C YEM, OHU YaCTO BBIIOJIHSIOT
pOJIb armaparoB MPeABAPUTEILHON OUUCTKHU T'a30B.

3.2.1. I'paBuTalIMOHHBIE MBLICYJIOBUTEITU

B nwireocadoumenvnvix kamepax (puc. 4, 5) ucnonb3yercss MEXaHU3M TpaBUTa-
IIMOHHOTO OCAXKJCHHS YaCTHI] U3 TOPU3OHTAIBHO HAIPABICHHOTO MOTOKA Ta30B. [IbI-
JeocCaUTeNbHbIE KaMephl TNpeIHa3HAYeHbl ISl YIABIUBAaHUS KpPYIMTHOIUCTIEPCHBIX
gactul, pazmepoMm 50 MKkM u Oosbiie. s moidydeHHus BBICOKOH 3(PQPEKTUBHOCTU
OUYUCTKM HEOOXOJMMO, YTOObI YAaCTHUIbl HAXOAWJIUCH B NbUICOCATUTEIHLHON Kamepe
KaK MOXKHO OoJiblie BpeMeHU. Xopouyio 3()pPEeKTUBHOCTh OYUCTKH UMEIOT KaMephbl
l'oBapna (puc. 5), B KOTOpPBIX MOTOK raza pa3oMBaeTCs Ha HECKOJIbKO MapajleIbHbIX
CeKIUil ouuCTKU Bo3ayxa. OIHAKO OHU HE MOJIYYMIIM LIMPOKOIO paclpoCTpaHEHUs
M3-3a TPOMO3JIKOCTH U TPYAHOCTH MX OUYHMCTKH. [IbuteocanuTenpHble KaMephl 0OBIYHO
COOpY>KalOT U3 KUPIKUYa, COOPHOTO KeJ1e300€ToHa U JIp.

FANBINEHHLIE obecneneHHBIR FaNbINEHHBIA
i obecnsneHHE:

T

A

A ——
P
F—
=
N
Puc. 4. IIbuteocanurenpHas KaMmepa Puc. 5. OcagurensHas kamepa ['oBapaa

B oOmiem Buae CKOpPOCTbh OCAXKICHMS IIApOOOpPa3HBIX YACTUIl MOJ JEWCTBUEM
CHJTBI TSKECTH MOKET OBITh OmpesesieHa mo popmyse:

v, =y4d,(p, —p,)&/3p,E, , (15)

IJIe V, — CKOPOCTh OCaXIEHUS YacTull, M/c; d, — muameTp 4acTull, M; P, — IJIOTHOCTb
YaCTHII, KI/M'; pr — IUIOTHOCTh Tasa, KT/M; g — YCKOpEHHE CBOOOJHOTO TaJICHUS,
M/c’; &, — KOB(bDULMEHT COMPOTUBIICHHUS YACTHIL.

[lpu nmpumenumoctu 3akoHa CTokca (KOrjaa OTCYTCTBYIOT 3(DPEKTbl MHEPLHH,
CBSI3aHHBIC C BHITECHEHHEM BO3JyXa JBIXKYLIEICS cpepruueckoi 4acTHIleH, T.e. Ync-
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no Peitnonbaca Re,=d, (va—vr) p/p Menbme 0,05) MMHUMAanbHBIA pa3Mep YacTHIL
vy (M), KOTOpBIE OYAYT MOJHOCTHIO OCAKIATHCS B MHOTOIOJIOYHON KaMepe, MOKET
OBIThH OmpezesieH no Gpopmye:

d,,.=18V,n,/[(p, —p,)gBL], (16)

riae V. — 00beMHbIIl pacXoj ra3oB, M/C; |, — AMHAMUYECKHIT K03(OUIMEHT BI3KO-
cry, [la-c; B u L — mmpuna u jyinHa Kamepsl, M; V. — CKOPOCTb MOTOKa ra3a, M/c.

Kanmosutinvle annapamel 0OBIYHO TIPUMEHSIOT /ISl yAABIMBAHUSA TBUIA C Pa3-
Mepom yacTul] 6osnee 20 MkM. OHM UMEIOT KATIO3UHHYIO PEIIETKY, COCTOAIIYIO U3
PANIOB IUIACTUH Wid Koser. O4uiaeMsblil ra3, IPoOXos Yepe3 PElIeTKyY, AENaeT pe3-
K€ MOBOPOTHI. [IblsIeBbIE YACTUIIBI BCIIECTBUE HHEPLIMKM CTPEMSITCS COXPAHUTh Mep-
BOHAYAJIbHOE HAIIPaBJICHHE, YTO MPUBOJUT K OTACICHUIO KPYIHBIX YaCTUI[ U3 Ta30-
BOT'O MOTOKA, KOTOPbIE, CTAIKUBASICh C HAKJIOHHBIMU PEIIETKAMU, OTPAKAIOTCS U OT-
CKaKMBaIOT B CTOPOHY OT Ieled MEXAy JonacTsIMu kaiato3u (puc. 6). B pesynbrare
ra3 JIenTuTCs Ha JiBa NOoToKa. [IblIb B OCHOBHOM COJIEP>KUTCSA B MOTOKE, KOTOPBIM OT-
CachIBAIOT U HAIPABISAIOT B IIUKJIOH, TJI€ €0 OYMINAIOT OT MbUIM U BHOBB CIIMBAIOT C
OCHOBHOI 4acThI0 MOTOKA, MpOIIeAIero yepe3 pemerky. CKopocTh raza nepej xa-
JIIO3UMHON peIIeTKOW J0KHA OBITh JTIOCTATOYHO BBICOKOHM (70 15 wm/c), uToObI m0cC-
TUTHYTH 2P ¢deKTa UHEPIHUOHHOTO OTAeNeHMs Nbuih. Ha cTemeHb OYMCTKH BIMSET
TaK)K€ CKOPOCTb JIBMKEHHUS Ta30B, OTCACBIBAEMBIX B IUKIOH. ['mapaBinueckoe co-
npotuBieHue pemerku coctapnsgeT 100-500 Ila.

OCHOBHBIM HEIOCTATKOM ATHX arlaparoB SIBISETCS M3HOC IJIACTUH P BBICO-
KOU KOHIIEHTpAIUH TbUIH.

oboraleHHsIR
NNk raz

3arpAaHEeHHBIR
raa

*—-

OHMMLLEHHEIA ra3

Puc. 6. JKanro3uiiHbIil NbUICOTAEIIUTENID

O PeKkTUBHOCTD yIaBIUMBAHMS YACTHI] 3TOM CUCTEMOM OYMCTKH 3aBUCHUT OT (-
dbeKTUBHOCTU caMOU pemeTku U 3G(HEKTUBHOCTH ITUKIIOHA, 4 TAK)KE OT JOJU OTCACHI-
BaeMoOro B HeM rasza. Ecnu ¢ — oTHOcuTenbHas A0S ra3a, HallpaBIsieMOro C Iblie-
BBIM KOHIIEHTPATOM, TO CTEMEHb OYMCTKH ra3a B JKAUTIO3UHHOM MbUICYIOBUTENIE PaB-
Ha:

n=n,[1-(1-¢)-(-n,)], (17)
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1€ 1M, — CTENEHb OYUCTKU ra30B B OCHOBHOM LIUKJIOHE; 1), — CTENIEHb OYMCTKHU B pe-
metke (hopmyna cripaseiuBa mpu ¢ He meree 0,1-0,2).

3.2.2. 'HepUMOHHbIE NbUICYJIOBUTEIN

B sTux anmapartax npu pe3KoM M3MEHEHHHM HalpaBiEHHUS JBHXXCHHS Ta30BOTO
MOTOKA YaCTUI[bl MbUIA IOJ] BO3JICUCTBUEM WHEPUUOHHOW CHJIBI MPOJIOJKAIOT JBU-
ratbCs B IPEKHEM HAIIPaBJICHUU M IOCIE MOBOPOTA MOTOKA ra30B BBINANAIOT B OYH-
kep. Hanbomnee nmpocTeie U3 3TOro TUIA annapaToB SBISIOTCS TaK Ha3bIBAEMBIE nblile-
evie mewxu (puc. 7). DPpPEeKTUBHOCTh ITUX aMIapaToB HU3KAs, a 3aJEP>KUBAIOT OHU
TOJIBKO KPYITHBIE (PPAKIIUU TIHLIH.

[TeuteynoBUTENN C TUTABHBIM IMOBOPOTOM Ta30BOTO IMOTOKAa MMEIOT MEHBIIEe
TUPABINYECKOE COMPOTUBJICHUE, YeM Jpyrue ammaparbl. CKOpOCTh ra3a B CEYECHUU
TakuX anmnaparoB npuauMarot 1,0 m/c. g gactuil melin pazmepom 25—-30 MKM J10c-
TUraercs crenens ynaBiauBanus 65—80 %. Takue npuieynoBUTENN OIPUMEHSIOT HA 3a-
BOJIaX YEPHOU W I[BETHON MeTaymypruu. ['uapaBinyeckoe COpOTUBICHUE UX PABHO
150-390 Ila. ITbuieynoBUTENM 3TOrO TUIIA OOBIYHO BCTPAUBAIOT B Ta30XO0/IbI.

OheCbiNerH I JANLINEHHRIE
raanl razel

AN R

x phecneINeMHBIE
Fakel

radel
s,
ik

[

Puc. 7. IHepunoHHbBIEC NBUICYTIOBUTEIN
3.2.3. llenTpoOexHbIe MBUICYIOBUTENN

[uknoHHble anmaparbl (YukI0Hbl) HAUOOJIEe PACHPOCTPAHEHBI B MPOMBIILICH-
HOCTU. OHU UMEIOT CIEAYIOIIME docmouncmea: 1) OTCYTCTBUE IBUKYILIHUXCS 4acTen
B anmapare; 2) HaJe)KHOCTh paOOThI IIPH TEMIIEpaTypax ra3oB BILIOTH 10 500 °C (s
paboThl mpu 0o0Jiee BHICOKUX TeMIepaTypax LUUKIOHBI U3TOTABIMBAIOT U3 CHEIUalb-
HBIX MaTepHalioB); 3) BO3MOXXHOCTh yJIaBIMBaHUS aOpa3suBHBIX MATEPUATIOB MPHU 3a-
IIUTE BHYTPEHHUX MOBEPXHOCTEH IIMKJIOHOB CHELMAIbHBIMU MOKPHITUAMHU; 4) yiaB-
JMBAaHUE TBUIA B CYXOM BHUJI€; 5) MOUYTH MOCTOSIHHOE TMIPAaBIMYECKOE COMPOTHUBIIE-
HUE annapara; 6) ycneniHas padoTa npu BbICOKHX JIaBJIECHUSAX ra3zoB; 7) MPOCTOTA W3-
TOTOBJICHUSI; 8) COXpaHEHHE BBICOKOU (hpakIUOHHON 3(H(PEKTUBHOCTU OYUCTKU TPHU
YBEJIIMUEHUU 3aMbUICHHOCTH Ta30B. Hedocmamku: 1) BbICOKOE THIPABIMYECKOE CO-
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npotuBienue — 1250-1500 Ila; 2) mmoxoe ynaBauBaHHE YacTHUIl Pa3MEPOM MEHee
5 MKM; 3) HEBO3MOXHOCTh MCIOJIb30BAaHUS Il OUUCTKH Ta30B OT JIMIKUX 3arpsi3He-
HHM.

[Tpunimn paboTel TMKIIOHA TIOKa3aH Ha puc. 8. ['a3 Bpalaercs BHyTpHU IIUKIIOHA,
JIBUTAsICh CBEPXY BHM3, a 3aT€M JBIXKETCS BBepX. YacTHIbI MBUIM OTOPACHIBAIOTCS
HEHTPOOE)KHOU cuiioN K cTeHke. OOBIUHO B LHUKJIOHAX IEHTPOOEKHOE YCKOPEHUE B
100—-1000 pa3 6ombItie YCKOPEHUS CHIIBI TSDKECTH, TIO9TOMY JaKe BeChMa MAJICHbKUE
YaCTHUIIBI MTBUTH HE B COCTOSIHUM CJIEJIOBATh 3a Ta30M U IOJ BIUSHUEM LIEHTPOOSKHON
CHUJIBI IBDKYTCSI K CTEHKE.

B nmpowmbInieHHOCTH TIPUHSATO Pa3eisaTh MUKIOHBI HA 8bICOKOIGhekmusHbvle u
svicokonpouszsooumeinvHule. IlepBbie 3(pPeKTUBHBI, HO TPEOYIOT OONBIINX 3aTpar Ha
OCYIIIECTBJICHUE TMpPOIecca OYMCTKU; ILMKIOHBI BTOPOTO THIA HMMEIOT HEOOJbIIOe
TUAPABINYECKOE COMPOTUBIIEHUE, HO XYK€ YIIABIUBAIOT MEJIKHUE YACTHUIIBI.

Ha npaktuke mupoko ucnonb3ytor nuukionsl HUMOI'A3a (puc. 9) — nununa-
pudeckue (C yIIIMHEHHOW IUJIMHIPUYECKON 4acThi0) M KOHUYECKUE (C yIUTMHEHHOM
KOHMYECKOH 4acThlo). LlumuHapudeckre MUKIOHBI OTHOCSTCS K BBICOKOIPOU3BOIN-
TEIBHBIM anmnaparam, a KOHUYECKHe — K BbICOKOI(PPEKTUBHBIM. J[MaMeTp UUIUHIpU-
yecKkux MUKI0HOB He Oonee 2000 MM, a koundeckux — He 0ojree 3000 mmM.

OUMULEHHEIA
ras

*!‘Ihlnb a 6
Puc. 8. Hukiion Puc. 9. Hununapuyeckuii (a) u kKoHU4ECKUit (0)
LUKJIOHBI

l'uopasnuueckoe conpomusnerue NAKIOHOB ONPEIEISIOT IO opMmyie:
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rac v — CKOPOCTh I'a30B B IIPOU3BOJIbBHOM CCUYCHUHU allllapaTd, OTHOCHUTCIIBHO KOTOPO-

ro paccyuTaHa BeJIMYnHa K03 PuIueHTa cConpoTUBIeHUs &, M/C.
Kosgpguyuenm conpomuenenus:

£,=0,00513-K;-h;-b/D?,, (19)

rae K; — koag¢dunuenT, cooTBETCTBEHHO paBHBIN 16 Ui HIUKIOHOB C TAHT €HIIMAIIb-
HBIM BXOJIOM ra3a 1 7,5 — Juisd LIMKJIOHOB C PO3€TOYHBIM BX0OA0M; h; n b — pa3mepsl
BXOJIHOTO NnaTpyOka; Dy, — 1naMeTp BBIXJIOIHOMI TPYOBI.

[lpu GonpmMx pacxomax OYMILAEMBIX I'a30B NMPUMEHSAIOT TPYIIIOBYID KOMIIO-
HOBKY allaparoB — epynnoevie YukaoHsl. ITO MO3BOJIAET HE YyBEIWYUBATH JTUAMETP
[IUKJIOHA, YTO MOJIOKUTENIbHO CKa3bIBaeTCs Ha 3 (PEKTUBHOCTU OYUCTKU. B 3THX amn-
naparax 3anbUICHHBIA Ta3 BXOJUT Yyepe3 oOUIuil KOJIJIEKTOp, a 3aTEM pacipeaensercs
MEXIY HUKJIOHHBIMU 3JIEMEHTaAMU.

KoaduuumeHnT rugpaBauyeckoro CONpOTHBIEHUS TPYIIbI HUKIOHOB OIpese-
JS0T o popMmyiie:

é;ru - ‘tau 1K, (20)

rae &, — KodhUIHMEHT THAPABINYECKOTO COMPOTUBICHUS OJMHOYHOTO IUKJIOHA;
K, — xoaddunment, yauThIBalOmMui TOTOTHUTEIBHBIC TIOTEPH JTaBIICHUS, CBA3aHHBIC
C KOMITOHOBKOM ITUKJIOHOB B TPYIITY (OMPEACISIOT OMBITHBIM ITyTEM).

Nuorna Gosibllioe YMCI0 MabIX UKIOHOB (MYJIBTUIIMKIOHOB) OOBEIUHSIOT B
rpynmy (bamapetinvie yuxionst). OHU UCTOTB3YIOTCS JJISI OYMCTKH OOJBIITUX Macc
(pacxonoB) ra3oB. OpgHako, W3-3a MEPETOKA Ta30B MEXKAY JIEMEHTaMH ILUKJIOHOB,
3 PEKTUBHOCTh OUUCTKU OaTapEHHBIX [TUKJIIOHOB HIKE OJTUHOYHBIX.

Pomayuonnvie nvineynosumenyu OTHOCAT K ammapataM IIEHTPOOEKHOTO JEHCT-
BUS, KOTOPbIE OJJHOBPEMEHHO C MEPEMEIICHHEM BO3/[yXa OUHUIIAIOT €ro OT (pakiuu
nbUd KpynHee 5 MKM. OHU 001a/1at0T OOJIbIIION KOMITAKTHOCTBIO, TaK KaK BEHTHJIS-
TOP Y NBUIECYJOBUTENL OOBIYHO COBMELIEHBI B OJJHOM arperare.

Cxembl MbUICYJIOBUTENEH POTAMOHHOTO TUIA MpeJCcTaBiieHbl Ha puc. 10 u 11.
[Ipu paGoTe BEHTUIISATOPHOTO KOJIECA YACTUIIBI MBUIH 33 CYET LIEHTPOOEKHBIX CUJT OT-
OpachIBalOTCS K CTEHKE CIUPAIEOOPa3HOTO KOXKyXa M JBHXKYTCS 110 HEW B HAIpaBJie-
HUU BBIXJIONHOTO oTBepcTHs (puc. 10). ['a3, oboramieHHbIN MbIIBI0, Yepe3 CHeHalb-
HOE MbUIEIPUEMHOE OTBEPCTUE OTBOJUTCS B MbLIEBOM OYHKEp, @ OUUILEHHBIN a3 Mmo-
CTyMaeT B BBIXJIOMHYIO TPYOy.

B mpotuBomnoTouyHOM HEHTPOOEKHOM POTAIMOHHOM mblIeynoBuTene (puc. 11)
POTOP U KOJIECO BEHTHJISITOpa HacakeHbl Ha oOmuii Bai. [Ipu pabore nbuieornenute-
JIs1 3aMbUIEHHBIA BO3/YX MOCTYNAEeT BHYTPh KOXKYXa, IJ€ 3aKpY4YMBAETCS BOKPYT poO-
Topa. B pe3ynbTare BpaimeHus MbIJIEBOTO MOTOKA BO3HUKAIOT IIEHTPOOEIKHBIC CHJIBI,
MOJi IECTBUEM KOTOPBIX B3BEIICHHBIE B BO3]/yX€ YACTHUIIBI MBUIM CTPEMATCS BbIJE-
JSTHCS U3 HErO B paJiMalibHOM HarpaBieHud. OTHOBPEMEHHO Ha 3TH YaCTUIII B MPO-
THUBOIIOJIOKHOM HAIpPaBJICHUH JIEUCTBYIOT CHJIBI a3POJIMHAMHYECKOrO COMpPOTHUBIIE-
Hus. YacTuipl, IEHTPOOEKHAsI Cujla KOTOPBIX OOJBIIE CUIIBI adPOJUHAMUYECKOTO
COTMPOTHBIICHUSI, OTOPACBIBAIOTCA K CTEHKAaM KOXyXa M MmoctynatoT B OyHkep. Ouu-
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HICHHBIN BO31YX uepe3 nepdhopaliio poTopa BCaChIBAE€TCS B BEHTWISITOP U 3aTEM BbI-
BOJMTCS HAPYKY.

O PeKTUBHOCTH OYHCTKU ATHX allllapaToB 3aBUCUT OT BHIOPAHHOTO COOTHOIIIE-
HUSL LIEHTPOOEKHOW M a’pOAMHAMUYECKON CHUJI U TEOPETUUYECKU MOKET JOCTUraTh
100 %. BenuunHa 1eHTpOOEKHOW CHUIIBI SBISIETCS (PYHKUMEH yucia 0OOpOTOB U
TMaMeTpa poropa. BennmunHa a’dpoauHaMHYECKON CUJIBI SIBISICTCS (YHKIIUEH CKOPO-
CTHU NPOCACBIBAaHUS BO3/AyXa uepe3 nepdopanuio poTopa, T.€. MPOU3BOAUTEIBHOCTH
BEHTUJISITOPA.

raz OYHLWEHHBIA
ras
1 * .

OMMLLEHHbIW ras

EAERRALLAAEAA AR

4 AN
* NNk
Puc. 10. IIbineynoBuTeNnb poTallMOHHOTO THIIA: Puc. 11. IlpotuBoTOYHBII
1 — BEHTHJIATOPHOE KOJIECO; 2 — KOXKYX; pOTaL[I/IOHHBIﬁ bLICYJIOBUTECIIb:
3 — mbUIENIPHEMHOE OTBEPCTHE; 4 — BBIXJIONHAs TpyOa 1 — koxyx; 2 — porop; 3 — KOJIECO

BEHTWIATOPA; 4 — OyHKEp

I[I/IaMeTp MUHUMAaIbHOMU YJIaBJII/IBaeMOfI JaCTulbl IIbUIM IIPOTUBOIIOTOYHBIM PO-
TAUOHHBIM ITBIJICOTACINUTCIIEM OIIPCACIIACTCA I10 q)OpMYJIG:
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IJie Py U Py — INIOTHOCTH MBLTH U BO3IYXa, KI/M’; W — OKPY)KHas CKOPOCTb, M/c; Q, —
IIPOM3BOIUTENBHOCT POTHBOIIOTOYHOTO POTAIMOHHOIO IILUICYJIOBHTENS, M /d,
(QV:4OO'TC'b'W2' pn-dza /ps'V); d, — TMAMETp YaCTHUIIbI; b=i-dy*/8 R — IIpUBE/ICHHAS IITH-
pHUHa BCAChIBAIOIIETO OTBEPCTHSI pOTOpa MbLICYIOBUTENS, M; R — paanyc okpy»xkHO-
CTHU pOTOpPA, M; 1 — KOJIMYECTBO OTBEpCTU, IT; d, — JMaMeTp OTBEPCTU, M; V — KO-
3¢ HUIIEHT KUHEMATHYECKOH BA3KOCTH, M/C.
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3.3. Ouncrka ra3oBo3aylIHbIX cpel Ha QUIbTPax

[Iportecc 04UCTKU Ta30B OT TBEPHABIX WM KUIKUX YACTHUI[ C TIOMOIIHIO TIOpHC-
TBIX cpen (Tmeperopoaok) HasbiBaercs guivmpayueti. 1lpu dunptpanum (puc. 12)
B3BCIIICHHBIC B Ta30BOM IMMOTOKE YACTHIIBI OCAXKIAIOTCS HA TTOBEPXHOCTH WJIU B 00be-
M€ TIOPUCTBIX Ccpell (MMeperopoaok) 3a cuer OpoyHoBckou muddys3un, sddekxra kaca-
HUs (3alETUICHNS] ), THEPIIMOHHBIX, JIEKTPOCTATUUECKUX U TPABUTALIMOHHBIX CHIL.

900

OUYMULLEHHbIN
e — _b. ras
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Puc. 12. Cxema npouecca (puabTpoBaHUs

OUIbTPYIONIME MEPETOPOJAKU BEChbMa pa3HOOOpa3Hbl 10 CBOEH CTPYKTYpE, HO B
OCHOBHOM OHH COCTOSIT U3 BOJIOKHHUCTBHIX MM 3€PHHUCTHIX 3JIEMEHTOB U YCIOBHO MO/~
pa3AensoTCs Ha CIEIYIOINEe TUIIbL:

— 2ubKue nopucmole nepe2opooxu — TKaHEBbIE MaTEPUANIBI U3 PUPOIHBIX, CUH-
TETUYECKUX WM MUHEPATbHBIX BOJIOKOH, HETKAaHEBbIE BOJIOKHHCTHIE MaTepHabl
(BOIMJIOKH, KJIEEHBIE U UTJIONPOOUBHBIE MaTepHalibl, Oymara, KapTOH, BOJOKHUCTHIC
MaThl); SIYEUCTHIC JIUCTHI (TyOuaras pe3uHa, MEeHONOoIuypeTaH, MeMOpaHHbie (UITbT-
pBI);

— nonyxcecmkue nopucmolie nepe2opooKy — CIOU BOJIOKOH, CTPYXKKa, BS3aHbIE
CETKH, PaCrOJIOKEHHbIE HA OMOPHBIX YCTPONUCTBAX HIIM 3aXKaThle MEXy HUMU;

— JicecmKue nopucmvle nepecopooKy — 3EpHUCTbIE MaTepualibl (IopucTas Ke-
pamMuKa U IUIacTMacca, ClieYeHHbIE WK CIPECCOBAaHHBIE MOPOLIKH METAIOB, TTOpHUC-
ThI€ CTEKJa, yrierpauroBble Marepualibl U JAp.); BOJOKHUCThIE MaTepHuaibl (cdop-
MHUPOBAHHBIC CJIOW U3 CTEKJITHHBIX U METAJUTMUYECKUX BOJIOKOH); METAUNTMYECKHE CET-
KU U 11epGhOpUpPOBAHHBIE JTUCTHI.

B mporiecce 0YMCTKY 3albUIEHHOTO Ta3a YacCTHIIBI MPHOIIKAIOTCS K BOJOKHAM
WIN K TIOBEPXHOCTH 3€PEH MaTepuasa, CTATKUBAIOTCS ¢ HUMHU U OCAXKIAIOTCS TJIaB-
HBIM 00pa3oM B pe3ynbTare AedcTBUs cuil Tudy3un, HHEPIUU U AJIEKTPOCTaTHYIe-
CKOTO MPUTSKESHUS.

B ¢unbpTpax ymoBiaeHHBIC YaCTUIHI HAKAIIUBAOTCS B TIOpaxX WA OOPa3yIOT IbI-
JICBOM CIJIOM Ha MOBEPXHOCTHU MEPETOPOAKHU, U, TAKUM 00pa3oM, CaMU CTaHOBSTCS IS
BHOBB IMOCTYIMAIOIINX YaCTUIl YacThI0 QMIbTpYyIoieil cpenpl. [lo Mepe HakomieHUs
IBUTH TOPUCTOCTh MEPErOpPOAKH YMEHBIIAETCs, a COMpoTHUBIeHHEe Bo3pacraer. [lo-
ATOMY BO3HUKAET HEOOXOUMOCTh yJIaJICHHs MBI U PeTeHepaluu GuibTpa.

B 3aBucMMoOCTH OT Ha3HAYCHUS W BEJIMYMHBI BXOJHOW M BBIXOJHOW KOHIICHTpa-
U QUIBTPHI YCIOBHO Pa3IENSIOTCS Ha TPH Kjlacca:

— urompur mouxou ouucmxu (BbICOKO3(hPekTUBHBIC WM a0COTIOTHBIC (DUIIBT-
pBI) — IPEeTHA3HAYCHBI JISl YIaBIMBAHUS C OY€Hb BBICOKOH 3(h(PekTUBHOCTHIO (DoJee
99 %) B OCHOBHOM CYOMHUKPOHHBIX YacCTHI[ W3 MPOMBIILIEHHBIX Ta30B C HU3KOH
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BXOJIHOH KOHIIeHTpamueil (MeHee | MI/M’) H CKOPOCTBIO (DHIBTPOBAHHSI MEHEE
10 cMm/c. @UIBTPBI MPUMEHSIOT TS YAaBIUBAHKS 0CO00 TOKCHYHBIX YaCTHII, a TAKKE
JUTSL yABTPATOHKOW OYMCTKH BO3/yXa MPH MPOBEICHUH HEKOTOPHIX TEXHOJIOTHYECKUX
nportieccoB. OHU HE MOJBEPTaAOTCs pereHepaIuu;

— 6030yuiHble PUIbMPLL — UCTIONB3YIOT B CUCTEMaX MPUTOYHON BEHTHIISALIUU U
KOH/IMI[MOHUPOBAHHS BO3yXa; paGOTAIOT IPH KOHIEHTPALHMH TBUTH MeHee 50 Mr/m’,
IIPYU BBICOKOHM CKOPOCTH pruibTpariuu — 1o (2,5-3) m/c. @WIbTphl MOTYT OBITH HEpE-
TeHEpUPYEMbIC U PETEHEPUPYEMBIE;

— npomvluiiennvle uibmpol (TKAHEBBIC, 3€PHUCTBIC, TPYOOBOJIOKHUCTHIE) —
MPUMEHSIOTCS JJII OYMCTKU TPOMBINIICHHBIX Ta30B C KOHIIEHTPAMEH MHUTH 0
60 r/m°. OUIBTPHI PEreHEepUPYIOTCHL.

3.3.1. TkaHeBble QUIBTPHI

Oty GUIBTPHl UMEIOT HaubOoJbllIee pacrnpocTpaHeHue. Bo3MOXXHOCTH HX HC-
TIOJIB30BAHUS PACIIUPSIOTCS B CBSA3HU C CO3JJaHUEM HOBBIX TEMIIEPATYPOCTONKHUX U yC-
TOWYMBBIX K BO3JICHCTBHIO arpeCCUBHBIX Ta30B TKaHed. Hambosbiiee pacnpocTpane-
HUE TONy4YmIH pynoHHble (puc. 13) u pykaBusie (puc. 14) GuabTpshi.

OYMLLEHHLIW ra3

2\ 4
 (— | T e o
3anLINeHHLIA 3
ras

OYULLEHHLIA
i _—-l- a3 3
OYMLLEHHbI

ras

raz l ras

277 7\,

NNk

Puc. 13. PynonHbie pUIBTPHI Puc. 14. PykaBHblii QpuiibTp:

0OBbIYHOTO THTA () U KOMITaKTHBIE (0) 1 = xopmyc; 2 — BCTPAXHMBAIOLIEE yCTPOHCTBO;
3 — pykas; 4 — pacrpeaenuTeabHas peleTka

Kopnyc ¢unbtpa npeacrtasiasier co0oil MeTauiMueckuil mkad, paszaeneHHbIN
BEPTUKAIbHBIMU TEPETOPOJKAMU HA CEKIMH, B KAXKIO0M M3 KOTOPBIX pa3MelleHa
rpynna QuibTPYyIOIIUX PyKaBOB. BepxHue KOHIIbI pyKaBOB 3arjiyIileHbl W TOJBEIIIC-
HbI K pame, COCIMHEHHON ¢ BCTPSAXMBAIOIINM MeXaHu3MoM. BHU3Y umeercs OyHKep
CO LIHEKOM JUIsl BBITPY3KHU IbUIA. BCTpsXUBaHKE PYKAaBOB B KAXIOM U3 CEKLIMMU IPO-
U3BOJIUTCS IOOY EPETHO.
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B TkaHeBbIX GUIBTpax MPUMEHSIOT (UIBTPYIOIIUE MaTepUallbl JBYX THUIIOB:
OOBIYHBIE TKAaHU, U3TOTOBJIIEMbIE HAa TKAIIKUX CTaHKAaX, U BOWJIOKH, MTOJydaeMble MY-
TEM CBOWJIAYMBAHUS UM MEXaHWYECKOTO TMEePEMyThIBAHUS BOJOKOH UTIIOMPOOUBHBIM
METOJIOM. B TUMMYHBIX QUIBTPOBANIBHBIX TKAHSAX pa3Mep CKBO3HBIX MOP MEXKIY HH-
TsimMu pocturaer 100-200 MxM.

K mxansam npeovsasnaiomes credyrouue mpebosanus: 1) BbICOKas MbIIEEMKOCTb
npu QUIBTPAIIMU U CIOCOOHOCTD YAEP>KUBATh MOCIE PeTeHEepaIii TaKoe KOJIMIEeCTBO
IBLUIA, KOTOPOE JIOCTATOYHO ISl 0OecriedeHus: BbICOKON 3(PPEKTUBHOCTH OUYHUCTKH Ta-
30B OT TOHKOJMCIIEPCHBIX TBEPJbIX YACTHUII, 2) COXpPAHEHUE ONTUMAJILHO BBICOKOU
BO3/1YXOIPOHUIIAEMOCTH B PABHOBECHO 3albUIEHHOM COCTOSIHMU; 3) BBICOKas MeXa-
HUYECKasi MMPOYHOCTh U CTOMKOCTh K MCTUPAHUIO TP MHOTOKPATHBIX M3THOaX, CTa-
OWJIBHOCTh Pa3MEPOB U CBOMCTB MpPHU TMOBBIIICHHOW TEMIIEpaType U arpecCUBHOM
BO3JICHICTBUY XUMHUYECKUX MpUMecei; 4) CoCOOHOCTh K JIETKOMY YAaJICHUIO HAKOTI-
JICHHOM MbUIH; 5) HU3Kasi CTOUMOCTb.

CymiecTByroniue MaTepuaibl 00J1a1al0T HE BCEMH YKa3aHHBIMHU CBOMCTBaMH U
UX BBIOMPAIOT B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHI ouncTku. Hampumep, xiomn-
4aTOOyMa)KHbIE TKaHU 00J1a/1at0T XOPOTUMHU (GUIBTPYIOIUMU CBOWCTBAMU M HU3KOM
CTOMMOCTb, HO HEIOCTATOYHAS XUMHUYECKOM U TEPMUUYECKOM CTOMKOCTBIO, BBICOKOMN
TOPIOYECTh U BIAroeMKOCTb.

CHUHTETHYECKHE TKaHU BBITECHIIOT MaTepUalibl U3 XJIOMKA U MIEPCTH Onarogaps
0oJiee BBICOKOW MPOYHOCTH, CTOMKOCTH K MOBBIIICHHBIM TEMIIEpaTypaM U arpeccuB-
HBIM BO3JCCTBUEM, OoJiee HU3KON CTOMMOCTU. Cpenu HUX HUTPOHOBBIE TKAHU, KO-
TOpPbIE HCIONB3YIOT IpH Temmeparype 120—130 °C B XMMHUYECKOU MPOMBIIIICHHOCTH
U 1BETHOM MeTaynyprun. CTeKIsHHbIe TKaHu cToiku npu 150-350 °C. Ux usroras-
JIMBAIOT U3 aTIOMOOOPOCUIIMKATHOTO OECIIETIOYHOTO UJIU MarHe3uajibHOTO CTEKJIa.

3.3.2. BonokHucteie GUIbTPHI

OWIBTPYIOMINI 3JEMEHT 3TUX (PUIBTPOB COCTOUT M3 OJHOTO MM HECKOJIBKUX
CII0€B, B KOTOPBIX OJHOPOAHO pacIpe/leleHbl BOJIOKHA. JTO (MIBTPHl 0O0BEMHOIO
NENCTBHS, TaK KaK OHU PACCUMTaHbl HA YJIABIMBAHWE M HAKAIUIMBAHWUE YACTHUI] IIpe-
MMYILECTBEHHO MO Bced rnyOuHe ciosi. CIUIOMHOM caoil bt oOpa3yeTcs Ha Mo-
BEPXHOCTU HanOoJee MIOTHRIX MarepranoB. [t puabTpoB UCIONB3YIOT €CTECTBEH -
HbIC WIM CIEHUaIbHO TonydyaeMble BosiokHa ToamuHon 0,01-100 mxm. TommumHa
GUIBTPYIOUIUX CPEA COCTABISIET OT AECATHIX JoJied mMumuimMerpa (Oymara) A0 2 M
(MHOTOCIOIHBIE TIIYOOKHE HacagouyHble (GUIBTPHI JOJITOBPEMEHHOTO HCIOJIB30Ba-
Hust). Takue GUIABTPBI UCTIONB3YIOT MPU KOHIIEHTPAIMK TUCTIEPCHON TBEPOH ¢a3bl
0,5-5 MI/M’ M TOJBKO HEKOTOpbIE TPYOOBOJIOKHHCTBIE (HIBTPHI MPHMEHSIOT MPH
KOHIEHTpauuu 5—50 MI/M. [Ipy Takux KOHUEHTPALMSAX OCHOBHAS JIOJISl YaCTHUI UME-
eT pazMepbl MeHee 5—10 MKM.

Paznuuarot cnemyroniye BUbI TPOMBIIIICHHBIX BOJOKHUCTBIX GUIbTpOB: 1) cy-
Xue — TOHKOBOJIOKHUCTBIE, AJIEKTPOCTaTUYECKUE, ITYOOKHUe, (PUIbTPHI MPEABAPUTEIb-
HOW O4YMCTKU (TpeaduiabTpbl), 2) MOKpble — CETOUYHbIE, CAMOOYHUIIAIOUIMECS, C TIe-
PUOANYECKUM WIIH HENPEPHIBHBIM OPOIIEHUEM.
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[Ipouecc ¢unpTpanuu B BOJOKHUCTHIX (PUIBTpaX COCTOUT W3 ABYX craauil. Ha
nepBo craauu (crauuoHapHasi (GUIbTpausl) YIOBIEHHBIE YACTHUIIbI MPAKTUYECKU HE
U3MEHSIOT CTPYKTYphI (priibTpa BO BpPEMEHH, Ha BTOPOW CTaaWM mpoliecca (Hecta-
[MOHapHasi GUIbTpalys) B GUIbTPE MPOUCXOSAT HEMPEPHIBHBIE CTPYKTYpPHBIE U3MeE-
HEHUS BCJIEJICTBUE HAKOIUICHUS YJIOBJIEHHBIX YaCTHI] B 3HAUUTEIbHBIX KOJINYECTBAX.
B cootBercTBUM C 3TUM Bce BpeMsi H3MEHSIOTCS 3(P(GEKTUBHOCTh OUMCTKH U COMPO-
TuBieHUEe QuibTpa. Teopus GuiabTpoBaHus B Takux (GUIBTPax e€Ile HEAOCTaTOYHO
paszpaboTtaHa.

Bonoxnucmoie ¢punompor monxou ouucmku (puc. 15). cons3yroTcs B aTOMHOM
JHEPreTUKe, PaANOlIEKTPOHUKE, TOUHOM MPUOOPOCTPOEHUH, MPOMBILIIIEHHON MUK-
poOuonoruu, B XuMuko-(papmanesTuueckod u Ap. OUabTpbl MO3BOJISIOT OYMIIATH
OonbIIME 00BEMBI Ta30B OT TBEPBIX YACTHUI BCEX Pa3MEpPOB, BKIIIOYAsA CYOMHUKPOH-
Hble. VX MIUPOKO MPUMEHSIOT ISl OUUCTKH PaJMOAaKTUBHBIX a3po3oiien. s ouuncr-
ku 710 99 % (s wactui 0,05—0,5 MKM) NIpUMEHSIIOT MaTepHallbl B BUJIE TOHKUX JIUC-
TOB WJIM OOBEMHBIX CIOE€B U3 TOHKUX WM YIbTPATOHKUX BOJIOKOH (IMaMETp MEHee
2 mxMm). Ckopocts ¢unpTpanuu coctasiseT 0,01-0,15 m/c, conpoTUBIIEHNE YUCTBIX
¢unbTpoB He mpesbimaet 200-300 Ila, a 3a6uTeix mbuIbi0 GribTpoB 700—1500 Ila.
VYnasnuBaHnue 4acTull B (pUIbTpaX TOHKOW OYMCTKH MPOUCXOJUT 3a CUET OPOYHOB-
ckoit muddysun u 3pdexra kacaHus.
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Puc. 15. ®unbTpsl TOHKOW OYMCTKHU:

a — pamublii: 1 — [I-oOpa3Has manka; 2 — 00KOBasi CTEHKA; 3 — QUIBTPYIOIIUA MaTepral;
4 — paznenurenp; 6 — ¢ cenmapaTopaMu KJIMHOBO# popmbl THnA JI-KJI: 1 — punsTpyronmii
MaTtepuai; 2 — paMKa-cenapaTop KJIuHOBOUM (popMbI; B — KOMOMHMPOBAHHBIN: 1 — ceKius
C HAOMBHBIM CJIOEM U3 BOJOKOH; 2 — CeKIIMs TOHKOH OYUCTKH
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3.3.3. 3epHuctbie PUIBTPHI

3eprucmoie unrbmpul TPUMEHSIOT JUI OYUCTKH T'a30B PEXKe, YeM BOJIOKHUCTHIE
bunbTphl. [Jocmouncmea 3epHUCTHIX (UIBTPOB: AOCTYIMHOCTh MaTepuaia, BO3ZMOXK-
HOCTb pa0oTaTh MPHU BBICOKUX TEMIEpaTypax U B YCIOBUSIX arpeCCUBHON CpPEJibl, BbI-
JepKUBaTh OOJIBIITNE MEXaHMUYECKHE HAarpy3KH U Mepenajpl JaBleHul, a TakKe pe3-
KM€ W3MEHEHMsS TeMIlepaTypsl. Pa3nuuaroT HacagoyHble W JKECTKUE 3EPHHUCTBIC
(GUIBTPBHL.

B nacaoounvix (nacvinnuix) gurempax ynaBIMBaIOIIUE JIEMEHTHI (TpaHYIIbI,
KYCKH M T.JI.) HE CBSA3aHbI ApYyr ¢ ApyroM. K HUM OTHOCSTCS: cTaTUYECKUE (HENOJ-
BIDKHBIE) CIIOEBbIE (PUIIBTPHI, TUHAMUYECKHUE (ITOJIBUXKHBIE) CIIOEBbIe (PUIBTPHI C Ipa-
BUTAllMOHHBIM IME€PEMEIIEHUEM Chlllyuel cpenbl (puc. 16). B HachimHBIX (uiabTpax B
Ka4yecTBE HAaCaJKH HCIOJIb3YETCs MECOK, rajibka, IIJIaK, APOOJIEHHbIE TOPHbIE TIOPO-
JIbl, TPEBECHBIE OMMUJIKU, KOKC, KPOIIIKa PE3UHBI, M1acTMacchl, rpadgur u ap. Beidop
Marepuaia 3aBUCHUT OT TpeOyeMOol TePMUUECKOM U XUMUUECKON CTOMKOCTH, MEXaHU-
YECKOU MMPOYHOCTH U TOCTYITHOCTH.

3ankIiNeHHLIA
raz

OYMLLEHHbIW ras -
—

3epH HGTbIﬁ\
MaTepuan

<31.\

1

3EPHMCTLIA
mMartepuan

Puc. 16. ®uibTp ¢ IBUKYIIUMHUCS CIIOSMH 3€pPHUCTOrO MaTepuania:
1 — KopoO /7151 MoJJa4uM CBEKETO 3ePHUCTOr0 MaTepuana; 2 — MUTaHue; 3 — QUIBTPYIOLIUE CIIOH;
4 — 3aTBOPBI; 5 — KOPOO Ul BBIBOJA 36PHUCTOIO MaTepuaa

[lo mepe HakorieHHs MbUIM B Mopax Hacaaku 3()(PEeKTUBHOCTH yIaBIUBaHUS
Bo3pacraer. llpyu yBeaMUYEHUM CONMPOTHBIEHUS 10 Mpelena MPOU3BOAAT PHIXJICHUE
cios. [Tocne HeCKOJIbKUX UKJIOB PBIXJIEHUSI HACAJKY MPOMBIBAIOT WJIM 3aMEHSIOT.

B 3eprucmuix sicecmxux ¢punompax 3epHa mpoyHO CBSI3aHbBI IPYT C IPYTOM B pe-
3y/lbTaTe CIEKAHUS, MPECCOBAHMS WM CKIEUBaHUSA M 00pa3yloT MPOYHYIO HENOJ-
BIDKHYIO cucTeMy. K HUM OTHOCSATCS: mopucTasi KepaMHKa, OPUCThIE METAJLIbI, TO-
pucteie miactMaccbl. OUIbTPHl YCTOWYMBBI K BBICOKOW TeMIepaType, KOPpO3UU U
MEXaHMUYECKUM Harpy3kaM M MPUMEHSIOTCA Uid (UIBTPOBAHMS CXKAThIX razoB. He-
oocmamky TakuX (PUIBTPOB: BHICOKAS] CTOMMOCTH, OOJBIIIOE THAPABINYECKOE COMPO-
TUBJICHUE U TPYJHOCTH pereHepanuu. PereHepanuio MOXHO HPOBOAHWTH YEThIPbMS

34



crocobamu: 1) mpoyBaHHEM BO31YXOM B OOpaTHOM HampaBJiCHHH; 2) IPOIYCKaHU-
€M KUJIKMX PAaCTBOPOB B 0OpaTHOM HampaBlIeHUH; 3) MPOMYyCKaHUEM TOpsSYero mnapa;
4) MpOCTYKWBAHWEM WJIM BUOpaIel TpyOHOU PEIIETKH C AJIeMEHTaMU.

3.3.4. UcnpiTanue GuiIbTpoB

UcnpiTanne GuibTpoB U OIEHKY WX d(PPEKTUBHOCTH MPOBOJIAT O CIAEAYIOIEH
METOJINKE.

Konuenrpauus neum C (Mr/M’) B BO3yXe MO Macce YaCTHI[ MOJCUMTHIBACTCS
o gopmyre:

-8 , 22)
Qto

I7ie g — IPUBEC aHATUTHYECKOro (PriIbTpa B IMbLIe3a00pHOM TpyOKe, Mr; Q — pacxon

BO3JTyXa yepe3 TPYOKY, M/4; t — JUTUTEIBHOCT MPOITYCKAaHHS BO3AyXa depe3 (GHIIbTp,

q; (p — MOMPaBOYHBIN KOA((DUIIMEHT HAa H3MEHEHHE 00BbeMa OTCaChIBAEMOTO BO3TyXa

3a CHYeT U3MEHEHUS JTaBJICHUS:

P

_1
9
PZ
rne P, — abcomroTHOE daBieHWE B BO3yXOBOJIE CTEHAA B MeCTe OTOOpa MpOOHI,
kre/M*; P, — aBCONMIOTHOE JaBIICHHE B IIUIAHTE niepe/l U3MEPHUTEITLHBIM YCTPOHCTBOM,
2
KI'C/M

KonuuectBo Bo3ayxa, 0TCachIBaeMOro 4epes Iblie3adopHyto TpyOy, onpenens-
3
ercsi 1o gopmyrne (M /9):

p= (23)

Q = 3600-f-w, (24)

rie f — mIomanps OTBEPCTUS HACAIKHU B IIbLIe3a00pHOI TPYOKe mepes hUIbTPoM, M’
W — CKOPOCTb B TOUKE 0TOOpa MpoObl, M/C.
Dhghexmuenocmob 1) GUIBTPOB OIpenEIAeTCs 1Mo hopMyIe:
C, -C
n=—""—-"-100% (25)
CH
rie C, — CPeIHssl KOHIIGHTPALHS TbUTH B BO3AYXe 10 (GHibTpa, Mr/M°; Cy — CpeHsst
KOHIICHTpAIIMS TIBUIH B BO3/IyX€ Mmociie GuibTpa, MI/M.
Yoenvuas nvineemxocmo Gy GuibTpa onpenensercs (r/M):

_(C,—C) tF
g 1000-S °
3
rne F — pacxon Bo3myxa depe3 QuibTp, M/4; S — TUIOHIAAh BXOJHOTO CEUEHUS
(QHIBTPa WK IOBEPXHOCTH (DHIBTPYIOLIEr0 MaTepHaIa, M.
Knacc agpghexmusnocmu punompos onpenensercs Ha OCHOBaHUU TOKa3aTeseu

B(b(beKTI/IBHOCTI/I (I)I/IJILTPOB, IMMOJIYYCHHBIX ITPHU CTCHAOBLIX MCCJICIO0BATCIIbCKUX UCIIbI-
TaHUAX.

(26)
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K T xknaccy orHocsTcss GunbTpbl, 3QPEKTUBHOCT KOTOPBHIX HE HUXkE (99 +
0,1) %, I - (85 £ 3) %, Il — (60 £ 5) %.
Cmenenwv pecenepayuu ¢punvmpa R onpenensercs:
AP AP

R—W'IOO%, (27)

K H

rae AP, — HaYaIbHOE COMPOTUBICHHE (GHIBTPa, Krc/M>; AP, — KOHEUHOE COMPOTHB-
Jenne GUIbTPa, Kre/M>; AP, — conpoTtuBieHH€e GUIBTPA MOCIE PErEHEPALIUH, Kre/m.

[locre okoHYaHWS WUCIBITAHUN JTOJKHBI OBITH MPEJCTABJICHBI B BHUEC TPa@UKOB
CIIETYIONIUE XapaKTePUCTUKU (PUIIbTPOB:

a) aspoouHamuiecKkas — 3aBUCUMOCTb COITPOTUBIICHUS OT yJEIbHON BO3YIITHOM
Harpy3K WM Pacxojia BO3Jayxa 4epe3 UCHBITAHHBIN QUIbTD;

0) noinesas — 3aBUCUMOCTh OT KOJMYECTBA MbUIH, HAKOTUIAIOIIEHCS B QUIbTpE,
ero 3()(EeKTUBHOCTH U COITPOTUBIICHHUS.

PesynbTaThl ucnbiTaHuil QuiibTpa 0GOPMIIAIOTCS B BHUJIE TEXHUYECKOTO OTYETA.
Ero cogepxxanue: 1) cxema u KpaTkoe ONMUCAHKWE CTEHJIA U YCIOBUU HCIBITAHUIL; 2)
CXEMaTHUECKHIM YEepTek MCIBITaTEeNbHOIO (UIbTPA; 3) COOTBETCTBUE KOHCTPYKLUHU
bunpTpa pabounm yepTexam; 4) MojJydeHHbIC Pe3yIbTaThl UCIBITAHUN; 5) 3aKI0Ue-
Hue 00 onenke guiubTpa. K oryery npumararorcsi mpOTOKOIBI UCITBITAHUSI.

3.4. O4ncTKa ra3oB Ha JIEKTPOPUIbTPAX

DJIeKTpUYECcKasi OYUCTKAa — OJIMH U3 HamOOJIee COBEPIIECHHBIX BHUJIOB OYUCTKU
ra3oB OT B3BEUICHHBIX B HUX YACTHUIl MbUIM U TyMmMaHa. JTOT mpoiiecc (puc. 17-19)
OCHOBaH Ha yJapHOW MOHM3AIlMU Ta3a B 30HE KOPOHHUPYIOIIETO pa3psaa, mepemaye
3apsiila MOHOB YacTUIlaM TpUMEced M OCaKICHWUU TMOCICAHUX Ha OCAIUTEIbHBIX W
KOPOHHUPYIOIIUX JIEKTPOJIaX.

npobon

i

KOpOHMpOBaHwWe

i

TOK HaCbIWeHWA

& %5

Puc. 17. Cxema pacnonoxxeHus Puc. 18. 3aBUCUMOCTb CUJIBI TOKA
AJIEKTPOJIOB B DJEKTPOPHIBTPE OT HAIPSKEHUS MEXKIY MIEKTPOJaMu
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3arpsi3HEHHbIE ra3bl, IOCTYNAIOLIUE B AIEKTPOPUIBbTP, BCErJa YaCTUYHO HUOHU-
3UPOBAHHBI 33 CYET PA3IMYHBIX BHEUIHUX BO3JEHCTBUU (PEHTI€HOBCKUX JIy4YeH, pa-
JMOAKTUBHBIX M3JIy4€HUH, KOCMUYECKUX JIydel, HarpeBa rasa u Jp.), Io3ToMYy, IO-
nazas B IMPOCTPAHCTBO MEXKAY DJIEKTPOJAaMH, OHU CIOCOOHBI MPOBOAUTH TOK. Ilpm
YBEIIMYCHUN HANPSDKEHUS MEXY AJIEKTPOJIAMU BOBJIEKACTCSI BCE OOJbINEE UYMCIIO
VMOHOB U BEIMYHMHA TOKA PACTET A0 TEX NOp, MOKAa B JBHKEHUU HE OKAXKYTCSA BCE HO-
HbI, UMeEroIMecs B raze. Ilpn 3TOM BelMYMHA CWIIBI TOKA CTAHOBUTCS ITOCTOSIHHOW
(MoK HacvliujeHus), HECMOTPsI Ha AabHEUIINA pocT HampsbkeHus. [Ipu HekoTopom
JOCTATOYHO OOJIBIIOM HANPSHKEHUH JBIXKYIIMECS UOHBI U 3JIEKTPOHBI HACTOJBKO YC-
KOPSIFOTCSA, YTO, CTAIKUBASICh C MOJIEKYJIAMH ra3a, HOHU3UPYIOT HUX, NpeBpalas Hew-
TpaJIbHbIE MOJIEKYJIBI B MOJOKUTEIbHBIE HOHBI U 3JIEKTPOHBL. OOpa3zoBaBIlIKecs HO-
BbIE MOHBI U 3JIEKTPOHBI YCKOPSIFOTCS AJIEKTPHUUECKUM IOJEM M MOHU3UPYIOT HOBBIE
MOJIEKYJIBI Ta3a. DTOT MPOLIECC HA3BIBACTCS YOAPHOU UOHU3AYUel 2a3d.

VY napHas MoHHM3alMs ra3za IpOTEKAET YCTOMYUBO JIMIIb B HEOJHOPOTHOM 3JIEK-
TPUYECKOM I10JI€, XapaKTEPHOM ISl LMJIMHIPUYECKOTr0 KOHAEeHcaropa. B 3a3ope me-
1y KOPOHHUPYIOIIMM U OCAAUTEIBHBIM 3JIEKTPOJAMH CO3ACTCS DIIEKTPUYECKOE TO-
je yObIBaroIled HapsHKEHHOCTH € CUJIOBBIMU JIMHUSMM, HalPaBIE€HHBIMUA OT OCA/H-
TEJILHOTO K KOPOHUPYIOIIEMY AJIEKTPOLY WM HAa00OPOT.

Puc. 19. llpunnunuanpHas cxema padoThl 3J1eKTpOoUILTpa:
a — IMPOILIECC AIIEKTPUUECKOT0 OCAXKJICHHS YaCTHIL; 0 — JEKTPOPHIBTP ¢ TpyOUaTHIM DIIEKTPOJIOM;
B — JICKTPOQUIBTP C TUTACTUHYATHIM JIEKTPOJIOM; | — KOPOHUPYIOLIHHA SIEKTPOSI;
2 — ocaguTENbHBINA JEKTPOT; 3 — arperat JICKTPONUTaHUS; 4 — AIEKTPOH; 5 — MOJIEKYyJIa rasa;
6 — ocaxxJlaemasi YaCcTUla; 7 — OYUIIAEMBI ra3; 8 OUMIIEHHBIN ra3; 9 — U30JATOP

Adp030JIbHBIE YACTUIIBI, OCTYNAIOLIKE B 30HY MEXIY KOPOHUPYIOLIUM U OcCa-
JTUTEIBHBIM AJIEKTPOJIaMU, aJICOPOUPYIOT Ha CBOEHM MOBEPXHOCTH MOHBI, IPUOOpPETast
IIEKTPUYECKUN 3apsij, U IOJYy4arOT TEM CAMbIM YCKOPEHME, HAIIPABIEHHOE B CTOPO-
HY 2JIEKTPOJA C 3apsAI0M IPOTUBOITOIOKHOTO 3HAKA.

JIBr>xeHne 3apsKEHHBIX YacTULl K OCAIAUTEIBbHOMY JJIEKTPOAY IPOUCXOIUT 0]
JNEUCTBUEM a’pOAMHAMUYECKUX CWJI, CUJIbl B3aUMOJEHCTBUSA IEKTPUUYECKOIO I0JIs U
3aps/1a YaCTULBI, CUIIBI TSKECTU Y CUJIBI TABJICHUS DJIIEKTPUYECKOTO BETPA.
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OCHOBHOU CHJIOH, BBI3BIBAIOIICH JBUKEHUE YaCTHUIIbI K OCAIUTEIBLHOMY 3JIEK-
TpPOJy, SIBJIIETCS CUJIa B3aUMOJICUCTBUSI MEXKIY AJICKTPUUYECKUM TIOJIEM U 3aps/ioM
YaCTHIIBI.

Takum 00pazoM, OTPUIIATENBHO 3apsHKEHHBIE a3PO30JIbHBIE YACTULIBI ABUKYTCS
K OCaIUTEIbHOMY 3JIEKTPO1Y MO JECUCTBUEM a’POJMHAMUYECKUX CUJI U JJIEKTpUYE-
CKHMX CHJI, a MOJOXHUTENBHO 3apPSYKEHHBIE YACTUIBI OCEAI0T HA OTPHUIATEIbHOM KO-
POHUPYIOIIEM 3JIEKTpojie. BBUAY TOro, 4To 00beM BHEIIHENH 30Hbl KOPOHHOTO pa3psi-
71a BO MHOTO pa3 0oJibiiie 00beMa BHYTPEHHEH, OONBITMHCTBO YaCTHI] MBLIX MO yJaeT
3apsiJl OTPHULATENBHOIO 3Haka. [I03TOMy OCHOBHAs Macca MbUIM OCaXKJaeTcs Ha Io-
JIOKUTEIHBHOM OCaUTEIHLHOM AJIEKTPOIE U JIUIIIh OTHOCUTEIHHO HEOOIbINas — Ha OT-
pHULIATEIBHOM KOPOHUPYIOLIEM AJIEKTPOJIE.

BaxxHoe 3HaueHHE Ha MPOLECC OCAXIECHUS IMbUIM Ha 3JIEKTPOJaX UMEET JJIEK-
TPUYECKOE COMPOTUBIICHUE CJIOEB MbUIK. 1[I0 BEMWYMHE 3JIEKTPUYECKOTO COMPOTHB-
JICHUS TIbUTb JENIAT Ha:

l)nbpiii ¢ MaibiM  yIEIBHBIM  DJIGKTPUYECKUM CONPOTHUBJIICHUEM (MEHEe
10* Om-cm), KOTOpBIE [TPU COPUKOCHOBEHUHU C 3JIEKTPOJIOM MTHOBEHHO TEPSIOT CBOM
3apsi ¥ MPUOOPETAIOT 3apsiji, COOTBETCTBYIOIIUHN 3HAKY AJIEKTPO/Ia, MOCIIE YEr0 MEX-
Ty DJIGKTPOJIOM M YaCTUIIEW BO3HUKACT CUJIa OTTAIKUBAHUS, CTPEMSINASICS BEPHYThH
YaCTUIy B T'a30BbIM MNOTOK. [IpOTMBOIEUCTBYET 3TOM CUJIE TOJIBKO CHJIA aATrE€3UU W,
€CIIM OHA OKa3bIBAECTCS HEJOCTATOYHOM, TO pe3KO CHIKAaeTcsl 3((PEeKTUBHOCTH MPO-
1[ecca OYUCTKU;

2) IBUIN C Y/IEIbHBIM 3JIeKTpHueckuM comporuienneM ot 10* 1o 10" Om-cm
XOPOUIO OCAKIAIOTCS HA JIEKTPOAAX U JIETKO YAAIAIOTCS C HErO MPU BCTPSAXUBAHUY;

3)IBUIH C YIACHBHBIM dJIEKTpUYecKHM compotusieHieM Oomee 100 Om-cm
TPYJIHEE BCETO YJIaBIMBAIOTCS B AJEKTPOPUIBTPAX, TaK KaK HA DJIEKTPOAAX YACTHUIIBI
pa3psHKAOTCA MEMJICHHO, YTO B 3HAUUTEIBLHOW CTENEHH MPENSTCTBYET OCAXKICHUIO
HOBBIX YaCTHII.

B peanbHBIX YCIOBHUSX CHUXEHHE YIEIbHOIO 3JEKTPUYECKOTO COMPOTUBIICHUS
MBUTM MO>KHO OCYIIIECTBUTh YBIQXXHEHHUEM 3aIbLJICHHOTO ra3a.

Teopernueckoe ornpenenenne 3h(OEKTUBHOCTH OYMUCTKH 3allbUIEHHOTO ra3a B
3EKTPOGUIBTPax 0OBIYHO MPOU3BOAUTCS 110 hopmyiie [eiiua:

-w,F
n=l-e ", (28)
rae Fy, — yaenbHas MOBEPXHOCTb OCAAUTENBHBIX DJIEKTPOJOB, PaBHAs OTHOIICHHIO
2
TOBEPXHOCTH OCAJUTEIbHBIX IEMEHTOB K PAcXOJy OYHMIIAEMBIX Ta30B B M -C/M'.
D¢ (HekTUBHOCTh OUMCTKH ra3a B 3JIEKTPOPHIBTPAX BO3PACTAET C POCTOM 3HAUEHUS
TI0Ka3aTeNs CTEMeHu (W,Fy,):

Wyl 3,0 3,7 3,9 4,6

11 PUUU 0,95 0,975 0,98 0,99
ONEKTPOPMIBTPHI UCTOIB3YIOT TAKXKE U TIYOOKOM OYMCTKU Ta3a OT Macis-
HBIX TYMAHOB, CMOJIbl U IbUIA B PA3JIUYHBIX OTPACISIX IMPOMBILIICHHOCTU. [Ipu uc-

HOJIb30BAHUU 3JIEKTPOPUILTPOB U OYUCTKHM BO3AyXa OT a3po30Jiell rOprovYux Be-
IECTB HEOOXOMMO, YTOOBl MaKCUMaJIbHAsI TEMIIEpaTypa a’dpo30JbHON cpenibl Oblia
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Ha 20-25 °C HmKe TeMIeparypbl BCIBIIKH YIaBIMBAEMOM KHIKOCTH, & MaKCHMAaIlb-

Has KOHLCHTpalus FOpIO‘IGfI KOMIIOHCHTEI — HE MCHEC YCM Ha IIOPAJ0K MCHBIIC
HHKHCTO KOHIOCHTPAIMOHHOIO IIPpCACiIa BOCIINIaMCHCHH A JIAHHOM CMECH.

KoHTpoabHbIE BONIPOCHI

Krnaccuduxaryst OCHOBHBIX METOJIOB U alnapaToB OYUCTKU Ta30BbIX CPEL.

1. HaznayeHune, npuHIMI JEUCTBUS M YCTPOMCTBO IPAaBUTALMOHHBIX MBLICYIIO-
BUTEJIEH.

2. HazHaueHue, NpUHIMN AEWCTBHSI MHEPLIMOHHBIX MbLICYIOBUTEIEH.

3. Ha3znauenue, npuHIMN JEUCTBUSA, YCTPOMCTBO U OCHOBHBIE CXEMBI M CITOIb30-
BaHUS [IEHTPOOEKHBIX MbUICYIOBUTEINIECH.

4. Haz0BUTE OCHOBHBIE XapaKTEPUCTUKHU TKAHEBBIX U BOJIOKHUCTHIX (PUIBTPOB.

5. HazHaueHue u ycTpoiCTBO 3€pHUCTBIX (PUIBTPOB.

6. Metomka uctpITanus paboTocrnocoOHOCTH (DUITBTPOB.

7. HazHaueHue, NpUHOMI JEHCTBHS W OCHOBHBIE XapaKTEPUCTUKH 3JIIEKTPO-
(bUIBTPOB.
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Jleknusi 4. Annaparbl MOKPOii 04UCTKH ra3oB

AnmapaTtsl MOKpPOU OYHCTKU Ta30B MCIOJIB3YIOTCS ISl OJJHOBPEMEHHOTO peliie-
HUS 11eJIOr0 KOMILIEKCa 3a/1au:

— MbUICYJIaBINBAHUE;

— abcopOrus;

— OXJIQXJICHUE Ta30B.

Konaencamus mapoB >KUIKOCTH, COJCPKAIIMXCS B razax, MpU UX OXJIaXKJICHUH
cnocoOCTBYET pocTy 3PPEKTUBHOCTH MOKPBIX MbUIeyIoBUTENEH. B KauecTBe opo-
HIaronel ®KUJAKOCTH B HUX Yallle BCEr0 HCMOJb3yeTcs OObIYHAsg BOJa WJIM BOJA C
npuMecsMu i abcopOumu. OOBIYHO ISt S)KOHOMUH JKUIKOCTH MPUMEHSIIOT 3aMKHY-
TYIO CUCTEMY OpPOILICHUS.

Mokpble NbUICYJIOBUTETN UMEIOT PsiJi JOCTOMHCTB U HEAOCTAaTKOB B CPABHEHUU
C amnmaparaMu APYTUX THUIIOB.

Hocmouncmea:1) HebodbIIasgs CTOUMOCTh M Oojiee BbICOKast 3¢ (EKTUBHOCTb
yJaBIMBaHMs B3BELICHHBIX YACTHI]; 2) BO3MOYKHOCTb HCIOJB30BAHUA U OUYHUCTKU
ra3oB OT yactull pazmepoM 110 0,1 MKkM; 3) BO3MOKHOCTh OUYHUCTKH Ta3a MPU BbICOKOU
TeMIepaType U MOBBILIEHHOW BJIAXHOCTH, a TaK)K€ MPH OMNACHOCTU BO3TOPaHUS U
B3PBIBOB OUMIIAEMbIX ['a30B U YJIOBJIEHHOM MbUIN; 4) BO3MOXKHOCTh HapsAay € HbUISIMU
OJTHOBPEMEHHO YIJIaBIIMBaTh MapooOpa3Hbie U Ta3000pa3HbIe KOMIIOHEHTHI.

Heoocmamxu: 1) BblJieJIeHUE YIIOBICHHOM MbUIM B BUJE LIIaMa, YTO CBA3aHO C
HEO0OXOMMOCTBI0 00paOOTKH CTOYHBIX BOJ, T.€. C YIOPOKaHHEM Ipoliecca; 2) BO3-
MOKHOCTh YHOCA KaIleJb )KUJKOCTH M OCAXICHHUS WX C MBUIBIO B TA30X0/1aX U IBIMO-
cocax; 3) B cirydae OYMCTKH arpeCCUBHBIX Ta30B HEOOXOAUMOCTH 3alUIIATh anmapa-
TYpy ¥ KOMMYHUKAIIUA aHTUKOPPO3UINHBIMU MaTepraniamH.

ITo ciocoOy neicTBHs MOKpBIE anmaparhl pa3aeisaioT Ha:

1) monble ra30npoMbIBaTEINH;

2) Haca/I04HbIE ra30POMBIBATENY;

3) GapOoTaKHbIE U TICHHBIC allllapaThl;

4) MOKpbI€ anmnaparsl yIapHO-UHEPLIMOHHOTO THUIIA;

5) MoKpbI€ anmnaparbl HEHTPOOEKHOTO AEHCTBHUS;

6) MeXaHUYeCKHe CKpyOOephl (TMHAMUYECKHUE ra30IPOMBIBATEIIN );

7) CKOPOCTHBIE ra30IPOMBIBATEH.

PaccmoTtpum paboTy KaXk0TO U3 3TUX TUIIOB T'a30IIPOMbIBATEIIECH.

4.1. Iloabie ra3onpoMbIBaTENH

¥ 3TOrO THIA anmnapaToB 3arpsi3HEHHBIE Ta3bl IIPOITYCKAIOT Y€pPE3 3aBECY PaCIIbl-
JEHHOM kuakocTu. [Ipu 3TOM yacTUIbl IBUTK 3aXBAaTHIBAIOTCS KAIUISIMHU KUAKOCTH U
OCaXKJ1at0TCsl, @ OUMIIICHHBIE Ta3bl YAAISAIOTCA U3 allapara.

CaMBbIM MPOCTBIM IOJIBIM Ta30MPOMBIBATENIEM SIBIISIETCS OpOUAEMblil 2A30X00, B

KOTOpOM psiJi GOPCYHOK CO3/1al0T Ha MYTH rasza BOAsSHYIO 3aBecy (puc. 20-21). Jlns
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CHWIKEHHUS YHOCA BOJIbI (OpBI3Tr) CKOPOCTh B ra30X0j€ HE JIOJNKHA MpEBbIIaTh 3 M/C.
Pacxon Boabl mpuHuMaroT 00bryHo 0,1-0,3 /M.
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Puc. 20. IIpombiBHas Kamepa.
1- kamepa; 2 — popcyHkH; 3 — nephopupoBaHHBIE IEPETOPOAKU; 4 — OPBITOYIIOBHUTEIND;
5 — BEHTWJIATOD; 6 — DIIEKTPOJBUTATENb; 7 — IIJJaMOBas TpyOa

Puc. 21. OpocurenbHoe yCTpPOMCTBO:
1 — razoxoxm; 2 — popcynku; 3 — npIMoBas Tpyoa;
4 — mmamoBas TpyOa

[lpn HECKONBKO OONBIIMX CKOPOCTAX Taza MPUMEHSIOT NPOMbIEHblE Kamepbl
(MeTayMueckue, OETOHHbIE WM U3 KUpnnya). BHYTpU Kamephl B HECKOJIBKO PSIOB
pa3MelaTcs pacnbUIMTENbHbIE (POPCYHKHU ISl CO3JaHMsI BOJSHBIX 3aBEC HA IYTH
raza. [{ns moBeimieHust 3p¢GEeKTUBHOCTH MPOMBIBKM Ta3a B KaMmepe yCTaHaBIUBAIOT
OTOOMHBIE IMJIACTUHBI, ep(HOPUPOBAHHBIE JIUCTHI, CeTKU. KaMepbl MpUMEHSIOT AJs
OUYHUCTKH OT IbUIA U YBJIAXXHEHUS BO3/lyXa B BEHTYCTAHOBKAaX M yCTAHOBKAX KOHJM-
IIUOHUPOBAHUS BO3TyXa.

Tlonvie ghopcynounvie ckpybbepvr (puc. 22) NPENCTaBISAIOT COO0W KOJOHHY
KpPYIJIOTO WM MPSIMOYTOJIbHOTO ceueHusi ¢ popcyHkamMu. OHU 0OBIYHO pabOTalOT B
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MPOTHUBONOTOYHOM pekuMe. CkopocTh moToka raza obweruHo 0,6—1,2 m/c. MHorma
(GOPCYHKH yCTaHABJIMBAIOT B HECKOJILKO PsAJIOB. BbhICOKas CTENEHh OUYMCTKHU B TMOJIBIX
CKpyOOepax qocTuraeTcs IpH yilaBiauBaHUU YacTuil ¢ d, >10 MKM.

T ra¥el

2

(T_._Z WHOKOCTE
_.-__T?:,_{q =l
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Puc. 22. Tlomasiit ckpy00ep:

wnam 1 — xopmyc; 2 — popcyHKH

4.2. HacajgouHbie ra3onpoMbiBaTe/In

Hacaoounvie ckpy66epvt — 3TO KOJOHHBI, 3alI0JHEHHbBIEC PA3TMYHON (POpMBI Ha-
cankamu (B Buze kouenr Pamura u apyrux (Gopm), KOTOphle HACBITAIOT Ha OMOPHYIO
pemierky. Ha mpakTrke NpyUMEHSIOT J1Ba TUIA anmapaToB: Ta30MPOMBIBATEIN B BHUJIC
MIPOTHUBOMOTOYHBIX KOJIOHH M HAcaJl0YHBbIE CKpYyOOEpHI C MOMEpEeYHBIM OPOIICHUEM
(puc. 23). Ux uenecoodbpa3zHO MPUMEHSTh, KOTJIa MbLIb (a3P030J11) ABJISIETCS XOPOIIIO
CMa4yMBaeMOi, paCTBOPUMOI B BOJIE WJIM TMPOIIECC YJIABIMBAHUS MBUIA COMPOBOKIA-
eTCsl OXJIAXKJIEHHEM WiIu abcopOrment. Pacxon kuaKocTH, HalpuMep, B CKpyodoepe ¢
TonepedHsIM opotenneM cocrasisier 0,15-0,5 1/m°, a 3 EKTHBHOCTD YIIaBITHBAHIS
gacTull pazmepom Oosiee 2 MkM mpeBbImaet 90 %.
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Puc. 23. Hacagounsie ckpyOOephI C MOnepeyHbIM OPOLIEHUEM:
1 — ¢popcyHKH; 2 — OOpPHBIE PEIIETKH; 3 — OPOCUTEIILHOE YCTPOUCTBO; 4 — HEOPO-
HI1aeMblil cJI0i Hacaaku (OpbI3rOyJIOBUTENR); 5 — MIIaMOCOOPHUK; 6 — Hacaaka
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4.3. bap0oTa:xxHble U IEHHbIE ANNAPaThI

B 6apbomasicuvix annapamax (6apboomepax) raz npoxoauT Yepe3 CION KUIKO-
CTU B BHJIE IIY3bIPHKOB, HA TIOBEPXHOCTH KOTOPBIX MPOMCXOIUT OCAXICHUE YACTHUILI.
[Ipu 5TOM CKOPOCTH MOABEMA MY3bIPHKOB T'a3a OJKHA ObITh HE HAMHOTO OOJIBIIIEH,
4eM CKOpOCTb cBOOOMHOTO BCIUIbITUSA (~ 0,35 M/c). DPpdeKkTUBHOCTh BBICOKA MpHU
ouucTKe OT yactul d,>5 MkM. VX HeoCTaToK — HEBBICOKAs MPOU3BOIUTEIBHOCTb.

[leHHbIN cITOCOO OYMCTKU PEATTU3YETCS C IOMOIIBIO NEHHbIX ANNapamos co CBO-
OOIHBIM CIMBOM BOJIbI (TIEpEIMBHAS Tapelika) Wiu ¢ MOANOpPOM (MpOBajIbHAs Tapel-
Ka). DT TUIIBI aliapaToB MOKa3aHbl Ha puc. 24. Pa3mep oTBepcTHil B Tapenkax 3THX
anmaparoB cocrabiisieT 3—8 MM. B HacTosiiee Bpems amnmaparbl ¢ IpOBaJIbHBIMU Ta-
peJiIKaMM BBITECHWIN MEPEJIMBHBIE anlaparhbl. ANnapaTthl C IPOBaIbHBIMU TapeIKaMU
B 3aBHCHMOCTH OT CKOPOCTH Tra3a MOTYT pad0oTaTh B TpeX pexumax: 0apOoTaxKHOM, B
KOTOPOM Ta30BbI€ MY3bIPbKU C HEBBICOKOM CKOpPOCTHIO 0apOOTHPYIOT depe3 cio
KHUJIKOCTH Ha TapeiKe; EHHOM, PU KOTOPOM 3a CYET pOCTa CKOPOCTHU Ta30B KUJ-
KOCTh Ha TapejiKe MEPEXOJUT B COCTOSIHUE TYpOYIM30BaHHOUN MEHBI; BOJIHOBOM, Xa-
paKTepU3yoIUMcs 00pa30BaHUEM Ta30BbIX CTPYH, KOJeOaHUEM CJ0s >KUJIKOCTH Ha
Tapenke, 3HaUUTEIbHOM POCTOM THUAPABINYECKOTO0 CONPOTUBIEHUS U MHTEHCHUBHBIM
OpBI3rOYHOCOM.
OHHLUEHHEIR A DHHILE HHEIH

i\

af
k-

 unam

[+

Puc. 24. bap60oTaKHO-TIEHHBIH MBLUICYIOBUTEIH C MPOBAJILHOM (a)
U TIepeJIMBHOM (0) pereTkamu

HaubGonwmuii mHTEpEC 715 Mporiecca MbUICYIaBINBAHNS TPEICTABIISICT TICHHBINA
peXuM, 00eCTIeUMBAIONUNA HAMTYYIIUE YCIOBUS JJIs TIOJIBOA YACTHUIL MBLIU K MOCTO-
SSHHO OOHOBIISIFOIIUMCS, CHUJIBHO TYpOYJIM3UPOBAHHBIM TMOBEPXHOCTSAM (TUICHKaM)
KHUIKOCTH.

PabGota B BOJTHOBOM peXHMME BO3MOKHA MPU OOJNBIINX TUIOTHOCTSIX OPOIICHHUS
(MCKIJTFOYaeTCsl BOBMOXHOCTh OTOJICHUS OTJEIbHBIX YacTel TapelKu U MpopbIBa ra3o-
BBIX CTPYH) M TIpH HATMYAK 3(PPEKTUBHOTO KAIICYJIOBUTENSA, BCTPOCHHOTO HETO-
CPEICTBEHHO B ammapaT WM yCTaHOBJIEHHOTO Ha BBIXOJE ra3oB W3 ammapara. [lo-
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N0OHOE pelleHre 0COOEHHO 11e71eco00pa3Ho, KOrja B TapeabyaToM arrmapare ocyille-
CTBIISIETCS TOATOTOBKA T'a30B (IpeBapUTENbHAS OUMCTKA M OXJIAXKJICHUE) U BCIE 32
HUM YCTaHaBJIMBAETCS MOKpBIM armapar TOHKOW OYMCTKU ra3oB (Hampumep, cKpyoO-
oep BeHTypu, MOKpBIH 3JeKTpOQWIBTP HIM CAMOOYMINAIOIIANCS BOJOKHHUCTHIN
GuIIbTp).

Boiaensitor crneayromue cTauy npolecca ylIaBlIuBaHUs NbUIM B MEHHBIX amia-
parax:

— HWHEPUHUOHHOE OCAXKICHHUE YaCTHUIL IIBLIU B MOJPEIIETOYHOM MTPOCTPAHCTBE;

— TIEPBYIO CTAUIO YJIABIMBAHMWS YACTHI] TIBIJIM B IEHHOM ciioe (MEXaHU3M yjia-
pa);

— BTOPYIO CTAJMIO yJIaBIMBaHMS YaCTHI] MbUIM B NMEHHOM CJO€ (MHEPIMOHHO
TypOyJICHTHOE OCaKJICHUE YaCTHI] HAa TOBEPXHOCTH TIEHBI).

D¢ (eKTUBHOCTh YIaBIMBAHUA MBI B MOJAPEIIETOYHOM MPOCTPAHCTBE 3HAYM-
TenbHa (Oomnee 50 %) mpu ynaBIMBaHMM MbUIM pa3MepoM dactul Oosee 10 MKMm.
[IpeobnagaromumM B paboTe MEHHBIX amnmapaToB MJIs TBLICYIABIMBAHUS SBISETCS
«MexaHm3M yaapay. IPGEeKTUBHOCTh 3TOTO MEXaHM3Ma HaMHOTo Oombine 3¢gek-
TUBHOCTH JIPYTUX MEXaHU3MOB.

4.4. I'a3onpoMbIBaTe M YIAPHO-MHEPUMOHHOTO /1€l CTBUA

B »Tux ammaparax KOHTaKT Ta30B C JKUJIKOCTHIO OCYIIECTBIISCTCS 3a CUET yaapa
ra30BOTO MOTOKA O MOBEPXHOCTh KUIKOCTU C MOCIEAYIONIUM MPOMYCKaHUEM Ta30-
KUJKOCTHOM CMECH 4epe3 OTBEPCTHUSl Pa3iIMYHOM KOH(Urypaluy Wi HENmoCpeAcCT-
BEHHBIM OTBOJIOM Ta30KUJAKOCTHON CMECH B Cermaparop >Kuakou ¢asel. B pesynbrare
TaKOTO B3aMMOJICUCTBUS 00pa3yroTcs karum guamerpoM 300—-400 M.

HaubGonee npocThiM 1O KOHCTPYKIMM SIBJISIETCS aliapaTt, MOKa3aHHBIA Ha
puc. 25. I'a3 ¢ 6oJIBIION CKOPOCTHIO BXOJUT B KOJIOHY. IIpn moBopore Ha 180° mpo-
UCXOJUT WHEPIIMOHHOE OCAXKICHHWE YaCTHUIl MBUIM HA KaIlUIaX XUAKOCTU. B ocHOBe
Ipoliecca OCAXKIICHUS JIEKUT «MEXaHU3M yaapa». VIMeroTcs u Ipyrue KOHCTPYKIUU
amnmapaToB ATOro Tura (Harpumep, ckpyooep Jlois).

JANLINEHHIH
raz

CYMLEHH L1H

] ,,raa

Puc. 25. IIsineynoBuTensb
YIAAPHO-UHEPLIMOHHOTO JICV CTBUA:
1 — BXxoaHOI maTpy0OoK; 2 — pe3epByap
C KHUJKOCTBIO; 3 — COILIO
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AN LIS HHBIA

Puc. 26. Cxpy066ep Jlowmns:
1 — tpy0a; 2 — KOHyC; 3 — IEPETOPOIKH

Cxema ckpy00epa [oitns npuBeneHa Ha puc. 26. B HkHel yactu TpyObl ycra-
HOBJICHBI KOHYCBI JIJI1 YBEIIMYECHUSI CKOPOCTH BbIXOJa raza. B menu ona paBHa 35—
55 m/c. Ta3 yaapsieTcss 0 MOBEPXHOCTh JKUIKOCTH, CO3/1aBasi 3aBeCy M3 Kamelb. [ u-
paBnuueckoe conpotuBieHue razonpomsiBarens oT S00 no 4000 Ila, yaenbHbIN pac-
X0J1 )kuakoct cocrasisger 0,13 /M.

4.5. PoTokjioH

TunruuHasi KOHCTPYKIUSA pOomoKIoHa TOoKa3aHa Ha puc. 27. B anmapare ycra-
HOBJICHBI OJTUH WJIM HECKOJBKO M30THYTHIX IIEJIEBBIX KaHAIOB (MMIIEIJIEPOB), HUXK-
HSIS1 YaCTh KOTOPBIX 3aTOIJICHA KUAKOCTBIO. Y IapssiCh O MOBEPXHOCTh KUAKOCTH, T'a-
30BbIil MOTOK 3aXBaThIBAET YACTh KUJKOCTH U 3aCTABJISIET €€ JABUraThCsl BJIOJIb HUX-
HEll HampaBsltoUIed KaHaia. 3aTeM KUJIKOCTh OTOpAachIBaeTCs K BEPXHEW Harpas-
JSIOUIEN M NP BBIXOJAE U3 ILIENU MaJaeT B BUJE CIUIOIIHOW BOJSHOW 3aBechl. Jljis
NPEJOTBPAICHNs YHOCA Karelb ra3bl MOCiIe KaHalla IPOXOIAT Yepe3 CUCTEMY Karlie-
OTOOIHBIX YCTPOMCTB.

CxopocTh Ta30B B KaHajie OOBIYHO HE mpeBblmacT 15 m/c. Baxknoe 3HaueHue
JUIE HOPMAaJIbHOM O3KCIUIyaTallMd POTOKJIOHA HWIPAET MOJIEPKAHUE IOCTOSIHHOTO
YPOBHSI )KUJIKOCTH B ammapare. J[axe He3HaUUTEIbHOE U3MEHEHNE YPOBHS KUKOCTU
MOJKET MPHUBECTU K PE3KOMY CHUXKEHUIO 3((EKTUBHOCTH WIM 3HAYUTEIHLHOMY YyBE-
JUYEHUIO TUAPABINYECKOTO0 CONPOTUBIIEHUS. Y AajJ€HUE IIaMa U3 OTCTOMHUKA OCY-
IIECTBJISETCS MEPUOANYECKH (BPYUHYIO) I HEMPEPHIBHO C MOMOIIbIO CKPEOKOBOTO
KoHBelepa. Pacxon BoAbl B POTOKJIOHAX 3HAUYUTEIHHO HUKE, YEM B JAPYTUX MOKPBIX
nbineynoBuTeNnsx. Boma B kommuectse, He npepbimaromeM 0,03 1/M°, ojaeTcs B oc-
HOBHOM JIJIs1 KOMIIEHCAIlMU €€ MOTEPh 32 CUET UCHAPEHHS M YHOCA CO IIAMOM.

[Ipon3BOAUTENHLHOCTh MPOMBIILICHHBIX POTOKJIOHOB, MPUMEHSEMBIX Ha 3apy-
GEKHBIX 3aBOjIAX, Konebnercs ot 2500 10 90000 m*/u.
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Puc. 27. PorokioH:
1 — ycTpoiicTBO /Ui MOBO/IA Fa30B; 2 — HAIIPABIISAIOIINE JIONATKHY;
3 — xKar1eoTO0MHUK; 4 — YCTPOIMCTBO [T BBIBO/IA T'a30B

4.6. I'azonpoMbIBaTeJH IEHTPOOEKHOIO 1€l CTBUSA

Haubonee pacnpocTtpaneHbl yenmpoobdedichvie ckpybbepbl, KOTOPbIe TI0 KOHCT-
PYKTUBHOMY MPHU3HAKY MOKHO pa3JeNuTh Ha JBa BUJA:

1) anmapatbl, B KOTOPBIX 3aKpyTKa ra30BOTO MOTOKA OCYIIECTBISIETCS MPHU TO-
MOIIY HEHTPAIBHOIO JIONACTHOTO 3aKPYUMBAIOIIETO YCTPOUCTBA;

2) anmaparbl ¢ OOKOBBIM TaHTCHIIMAIbHBIM WJIM YJIUTOYHBIM IOJBOJIOM Ta3a.
[Mocnennue opomraroT yepe3 GOpCyHKH, YCTAaHOBIEHHBIE B IEHTPAIBHON YaCTH arima-
para, KpoMe TOro, KUJAKOCTb, CTEKAIOLIasi 10 BHYTPEHHEN MOBEPXHOCTU CTEHKH afl-
napara, o0pa3yeT IJICHKY.

BoNBIIMHCTBO OTEYECTBEHHBIX IIEHTPOOEKHBIX CKPYOOEpOB MMEIOT TaHTCHIIM-
aJIbHBIN MOABOJ] ra30B U IJIEHOYHOE opoleHue. Cxema amnmapara ¢ 60KOBBIM Paco-
JoxkeHueM (pOpCyHOK mpejicTaBiieHa Ha puc. 28. Takue amnmaparbl UCIOIb3YIOT IS
OYHMCTKH JIFOOBIX BUJIOB HEIEMEHTHP YIOIIEHCS MBLUTH.

TIpy cOMIEpKAHNH TBUIA, MPEBBIIIAIONIEM 2 I/M°, 10 OUMCTKH B IIUKJIOHE C BOJIS-
HOW IMJIEHKOW PEeKOMEHIYyeTCsl IIpe/iBapuTebHAs OYUCTKA ra30B B alapare APYroro
tuna. J{Jis ynaBnuBaHus CMauMBaeMOU MbUIM (32 MCKIIIOUEHHWEM BOJIOKHHUCTOM M Iie-
MEHTHPYIOIIEHCs) PH HAYATBHON KOHIIGHTPALHMH JI0 5 I/M’ HCIONB3YIOT CKOPOCT-
HBIE POMBIBATEIH.

46



'L
LTI

Fiih PENY g

By Jdid

i

A

[

L TLL

-

Puc. 28. LleaTpobexeriii ckpyooep ¢ O0KOBBIM pactoiokeHHuEM (HOPCYHOK:
1 — dbopcyHka; 2 — yCcTpONCTBO A BBOJIA Ia30B; 3 — BOJSHOM KoIIeKkTop; 4 — popcyHka amns
OpOIIICHUS CTEHOK OyHKepa

4.7. CxopocTHbIe ra3onpomMbiBaresu (Ckpyoodepsl Benrypn)

Ckpybbepvr Benmypu — Hanboisee 3(hpeKTUBHBIC U3 anllapaTOB MOKPOW OYUCT-
KM Ta30B. B CBsI3U ¢ HEMPEPHIBHO BO3PACTAIONIMMH TPEOOBAHUSIMH K TITyOWHE OYHCT-
KM Ta30BO3JYIIHBIX BHIOPOCOB MPOMBIILIEHHBIX MPEANpUsATUil ckpyOOepsl Bentypu
IOCTENIEHHO CTAHOBSITCS JOMHHUPYIOLIUM BHJIOM MOKpBIX IblIeynoBureneil. CkpyO-
oep Bentypu mpencrasnser coboit TpyOy BeHTypu, B KOTOPYIO MOABOAMTCS OPO-
HIaloIas KUAKOCTh, M YCTAHOBJIEHHBIM 3a Hell KaruieynoBurtenb. O0a OCHOBHBIX
3JIEMEHTa CKpy0Oepa MOryT MOHTHPOBAThCS KaK pa3liesibHO (puc. 29, a), Tak U B OJ1-
HOM Kopmyce (puc. 29, 0).

[punnun neiictBust ckpyoOepa BeHTypu ocHOBaH Ha MHTEHCUBHOM JPOOJICHUH
ra3oBbIM TOTOKOM, JIBHXKYIIUMCS C BBICOKOM CKopocThio (mopsimka 40—-150 wm/c),
OpOLIAIOIIEH €ro MKHUJIKOCTU U OCAXKIECHUIO YaCTHIl Ha O0pa3yIOUINXCs KaIuiax >KU-
KOCTH.

[lo xoH(urypamuu MnonepeyHoro ceueHus: Tpyonl BeHTypu paccmarpuBaemble
CKpyOOephl MOApa3IeNsAOTCs Ha KpyIJible U IieneBble. J{Is MalbIX pacxoJl0B T'a30B
INPUMEHSIOTCS TJIaBHBIM 00pa3oM Kpyruible, JUIs OOJBIIMX — IIEeNeBble, TaK KaK Mpu
nuamerpe ropsioBuHbl OombiieMm 0,25—-0,35 M, nepBbie HE MO3BOJISIIOT OOECIEUUTH
paBHOMEPHOE paciipeiejIeHUE MJIOTHOCTH OPOIICHHS B €€ TOTIEPEYHOM CEUYEHUU.
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Puc. 29. Cxpy66epst Bentypu:
a — ¢ BBIHOCHBIM KaruieyJoBHUTeNIeM; 0 — C BCTPOSHHBIM KaruieysioBuTeneM; 1 — tpyba Bentypu;
2- IUKJIOH KaIlJICYJIOBUTCIIb, 3-— PO3CTOYHOC YCTpOﬁCTBO; 4 — KaIljieoCaguTCIbHasd KaMepa

[Tpu GonpIIUX pacxojiax ra3oB Ha OYMCTKY MPUMEHSIOT TPYIIIOBBIE KOMITOHOB-
KM HECKOJBKUX TPyO BeHTypu ¢ HEOOMBIINM KPYIJIBIM CEYCHUEM HIJIM TaK Ha3bIBae-
Mble Oamapetinvie ckpyooepvt Benmypu (puc. 30), uHorma ckpyooepsl BeHTypu ¢
peIBapUTEIHHBIM IPOOICHUEM OPOIIAIOIIEH KUIKOCTU U 2HCEKMOPHbIE CKPYOOepbl

Benmypu (puc. 31) co ckopocTbio HcTeUeHUs XKuAKOCcTH B (opcyHke 15-30 m/c.

razel

BOO3

Puc. 30. barepeiinsiii ckpy06ep Bentypu:
1 — xopmyc; 2 — BBOJ ra30B; 3 — TpyObI Benry-
pH; 4 — MpOBaJbHBIE TAPEIKH; 5 — OPOCUTEIh-
HOE€ YCTPOMCTBO; 6 — KariaeoTOONHUK; 7 — OTBOJ
razoB
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Puc. 31. IlpuniunuaneHas cxema
KEKTOPHOTO CKPyOOepa:

1 — npuemHas kamepa; 2 — GopcyHKa;

3 — on(yzop; 4 — kamepa CMEIICHUS;

5 — muddy3zop; 6 — Hacoc; 7 — pe3epByap-
OTCTOWHHMK; 8 — BBIXJIOITHOHM MaTpoOOK

4.8. TymaHOy/10BUTEJIH

JI1st 0YMCTKU BO3/yXa OT TYMAHOB KHUCIIOT, LIENOYEH, Macen U IPYTruX >KUIKO-
CTEH WCIOJIB3YIOT BOJIOKHHUCTHIC (PHIIBTPHI, TPUHITUIT TCHCTBUS KOTOPBIX OCHOBAaH Ha
OCAKIAEHUM Kallellb HAa MOBEPXHOCTH BOJIOKOH M HOP C MOCHEAYIOIIMM CTEKaHUEM
KUJAKOCTU MOJ ACUCTBUEM CHII TsKkecTU. OcaxaeHue Karenb KUIAKOCTA Ha MOBEpX-
HOCTH BOJIOKOH U TIOp MPOUCXOJUT MO/ IEUCTBUEM BCEX PaHEE PACCMOTPEHHBIX Me-
XaHU3MOB OT/ICTICHHSI YAaCTHI] 3arPSA3HUTEINS OT Ta30BOM a3kl Ha (PUIBTPOIIEMEHTAX.

TyMaHnoynoBuTenn AENAT Ha Huzkockopocmuvle (vi.<0,15 m/c), B KOTOPBIX Tpe-
obsamaer MexaHusM JU(QPy3MOHHOTO OCAXKIACHUS Karellb, U 68bICOKOCKOPOCHIHbLE
(v/=2-2,5 m/c), Tae ocaxaeHue NPOUCXOJIUT IIaBHBIM 00pa30oM IOJI BO3JCHCTBUEM
WHEPILHUOHHBIX CHIL.

OUIBTPYIOIUN 3JIEMEHT HU3KOCKOPOCTHOTO TYMAHOYJIOBUTENSI IOKa3aH Ha
puc. 32. B npocTpaHCTBO MEXIYy ABYMS LUJIMHAPaMH 3, U3TOTOBJIICHHBIMU U3 CETOK,
MTOMEIIAETCST BOJIOKHUCTBIA (PUILTpO3TIEeMEHT 4, KOTOPBIM KpermuTcst yepe3 daHer 2
K Kopirycy TymaHoynoButens 1. JKuakocTts, oceBiias Ha QUIbTPOIIEMEHTE, CTEKAET
Ha HIDKHHUM (riaHer S5 v 3areM depe3 TpyOKy rupo3arBopa 6 u crakaHa 7 ClIMBaeTcCs
u3 ¢unbTpa. BOMOKHUCTBIE HU3KOCKOPOCTHBIE TYMAHOYJIOBUTENIN O0O0ECIEUHBAIOT
OueHb BBICOKYIO 3(pPexTuBHOCTH ouncTkU (A0 0,999) raza ot yactuil pazMepoMm Me-
Hee 3 MKM M MOJHOCTBHIO YJIABJIMBAIOT YaCTHUIIbI OOJBIIEro paMmepa. BonokHUCTbIE
cion OPMHUPYIOTCS HAOMBKOW CTEKJIOBOJIOKHA AWaMETpoM OT 7 10 30 MKM WM TI0-
JUMEPHBIX BOJIOKOH (J1aBcaHa, [IBX, monmunponunen) quamerpom ot 12 1o 40 Mkwm.
Tonumuua cnost cocraBmsaer 5—15 cMm. ['mapaBauueckoe CONMPOTHUBICHHE CYXHUX
bunbTposnementoB paBHo 200—1000 Ila, a B pexume oyucTku 0€3 00Opa3oBaHUs
TBeporo ocaaka — 1200-2500 ITa.
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BbICOKOCKOPOCTHBIE TYMaHOYJIOBUTEIN UMEIOT MEHbIIINE Ta0apUTHBIE pa3Mephbl
u obecrieunBaroT 3(PGHEKTHBHOCTh OYMCTKH Ta3a OT TyMaHa C YacTHIIAMH MEHEe
3 mxwM, paBuyto 0,90-0,98 mpu Ap=1500—-2000 Ila. B xagecTBe QmibTpyromiei Ha-
OMBKU B TaKUX TYMAHOYJOBHUTEISX UCIOIb3YIOTCS BOWJIOKU U3 MOJUNPONUICHOBBIX
BOJIOKOH, KOTOPBIE YCIEITHO paboTaloT B cpele pa30aBICHHBIX W KOHIIEHTPUPOBAH-
Heix kucioT (H,SO,, HCI, HF, H;PO,4, HNO3) 1 CHIBHBIX IIETTOYCH.

B tex cnydasx, korma quamerp kamenb TymaHa coctasiser 0,6—0,7 MKM U Me-
Hee, JUIsSl TOCTUXKEeHUS rpuemiaeMoi 3(h(PEeKTUBHOCTH OYUCTKU MPUXOAUTCS YBEIHYHU-
BaTh CKOPOCTh (puibTparuu a0 4,5-5 m/c. Poct ckopoctu duibTpariuu TpuBOAUT K
3aMETHOMY OpBI3TOYHOCY C BBIXOJHOH CTOPOHBI (DUIbTpOdJIeMeHTa (OpBI3TOYHOC
OOBIYHO BO3HHMKAET yXKe MpU CKOpocTsax 1,7-2,5 m/c). 3HAYUTENBHO YMEHBIIUTH
OpBI3rOYHOC MOKHO MPUMEHEHHEM OpPBI3TOYJIOBUTENECH B KOHCTPYKIIMU TyMaHOYJIO-
BUTEIIS.

JIist ynmaBiavBaHUS JKUAJIKUX YaCTHUI] pa3MepoM 0ojiee 5 MKM IPUMEHSIOT OpbI3-
TOYJIOBUTEIN U3 MAKETOB CETOK. 3aXBaT YACTUIL KUJIKOCTU B TaKUX OpPBI3TOYJIOBUTE-
asix (puc. 33) npoucxoauT 3a cueT 3 PexTa KacaHuss 1 UHEPUUOHHBIX cujl. CKOpPOCTh
bunbTpayy B OpbI3royJlIOBUTENSX HE J0JDKHA MPEBBIIIATH 6 M/C.
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Puc. 32. ®uibTpyrominii 3JIeMEHT HU3KOCKOPOCTHOTO TYMaHO yJIOBUTEIIS
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Puc. 33. BricokockopocTHOM (HUIBTP

KonTpoJsibHBIE BOIPOCHI

1. O6bsicHUTE HA3HAYCHUE, IPUHIUI PAOOTHI U YCTPOMCTBO IMOJIBIX Ta30MPOMBI-
BaTeJIeH.

2. IlpuHiun paboThl U YCTPOMCTBO HACAOUYHOIO Ta30MPOMBIBATENS.

3. Ilpuniun paboThl U YCTPOMCTBO OapOOTaXKHBIX U MTEHHBIX allapaTroB.

4. IlpyHUMI OEUCTBUS U YCTPOMCTBO ra30MPOMBIBATENEH YAAPHOMHEPIITUOHHOTO
JIEUCTBUS.

5. YcTpoicTBO ¥ MPUHIIUTT PAOOTHI Ta30ITPOMBIBATENEH IIEHTPOOSKHOTO JIEHUCT-
BUS.

6. [IpuHIUIT 1EMCTBUS CKOPOCTHBIX Ta30ITPOMBIBATEIICH.

7. HazHauenue, KOHCTPYKIIMOHHBIE OCOOEHHOCTH HU3KOCKOPOCTHBIX M BBICOKO-
CKOPOCTHBIX TYMaHOYJIOBHUTEIIEH.
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Jlekuus 5. Mokpbie MeTOAbI NBLICOYUCTKH € HCIO0JIb30BAHUECM
SIBJICHUI a0copOLMHU U XeMOocopOuuu

[poriecchl OYMCTKU TEXHOJIOTHUECKUX M BEHTWISIIMOHHBIX BBIOPOCOB MAIIHHO-
CTPOMTENBHBIX MPEANPHUATHIA OT Ta30- U MapoO0OPa3HBIX MPUMECce XapaKTePU3YIOTCs
pAIOM OCOOEHHOCTEH: BO-TIEPBBIX, T'a3bl, BIOpAchIBa€Mble B aTMOC(Epy, UMEIOT J10C-
TaTOYHO BBICOKYIO TEMIIEPATypy U coepKaT OO0JIbIIOE KOJIWYECTBO MBbLIU, YTO CYIIIE-
CTBEHHO 3aTPYAHSIET MPOIIECC TA3009UCTKH U TPEOYET MpeABapUTEIbHON MOATOTOBKH
OTXOJISIIINX Ta30B; BO-BTOPBIX, KOHIIEHTPAIMs ra3000pa3HbIX U MapooOpa3HbIX MPH-
Mecel (Jale B BEHTWISLMOHHBIX M PEKe B TEXHOJOTMYECKUX BbIOpOCAx) OOBIYHO
nepeMeHHa ¥ 04€Hb HU3Ka.

MeToapl OYUCTKH MPOMBIIUIEHHBIX BBIOPOCOB OT Ta3000pa3HbIX MpUMeEcei Mo
XapakTepy NpoTeKaHUsl PU3NKO-XUMHUUYECKUX MIPOLIECCOB AEIATCS Ha JBE IPYIIIIbL:

— TPOMBIBKA BBIOPOCOB PACTBOPUTEIISIMHU IIpuMecH (MeTo1 abcopOIInun );

— TIPOMBIBKAa BHIOPOCOB pacTBOpPaMH PEAreHTOB, CBS3BIBAIOIIUX MPUMECH XH-
MUYECKHU (METOJT XEMOCOPOIIHH );

5.1. Metox adbcopOumu

OTOT METO]l 3aKJII0YAETCsl B pa3/ieJIEHUH ra30BO3/YIIHOW CMECH Ha COCTABHbIE
YacTU IMYTEM TMOTJIOMIEHUSI OJHOTO WM HECKOJIbKHUX Ta30BBIX KOMIIOHEHTOB A3TOMU
CMeCH TOTJIOTUTENEeM (Ha3bIBae€MbIM abcopbenmom) ¢ 00pa3oBaHueM pactBopa. Du-
3U4ecKasl CyIIHOCTh Ipoliecca abcopOIu 0ObSICHAETCS TaK Ha3bIBAEMOU M1eHOUHOL
meopueti, COTIACHO KOTOPOl NPH CONMPUKOCHOBEHUHU >KHUJKUX U Ta3000pa3HBIX Be-
IIECTB Ha TpaHHIle paszjaena ¢a3 ra3—KUAKOCTh 00pa3yeTcs KUIKOCTHAs U ra3oBas
IUIEHKU. PacTBOpUMBIN B JKUAKOCTH KOMIIOHEHT Ta30BO3AYIIHOW CMECH MPOHUKAET
nyrem audgdy3un cHayaiga 4epe3 Tra30BYIO0 IUIEHKY, a 3aTeM, CKBO3b >KHJIKOCTHYIO
IJICHKY, U TIOCTYIaeT BO BHYTpeHHHUE ciou abcopOenrta. [[ns ocymecTBienus mud-
¢dy3un HEOOXOAMMO, YTOOBI KOHIIEHTpPALUsl PACTBOPSEMOr0 KOMIIOHEHTa B T'a30BO3-
JTYIUTHOM CMECH MPEBOCXOJIMJIa €r0 PAaBHOBECHYIO KOHUEHTPALMIO HaJ KUJIKOCTBIO.
UeM MeHee HACHIIIEH PacTBOP, T€M OOJIbIIIEe OH MOTJIONIAET ras3a.

[ornomaroniyto KuIKOCTh (a0COPOEHT) BEIOUPAIOT U3 YCIOBHS PACTBOPUMOCTH
B HEHl MOIJIONIAeMOro rasza, TeMIepaTypbl U NaplUaIbHOTO JaBIEHUS Ta3a Hal KUJ-
KOCThI0. Permaromum ycinoBuem mpu BeIOOpe aOCOpOEHTa SIBIISETCS PACTBOPUMOCTD B
HEM U3BJIEKa€MOr0 KOMIIOHEHTA U €€ 3aBUCUMOCTb OT TeMIIepaTyphl U AaBieHus. Ec-
i pactBopuMocTh Ta30B mpu 0 °C u mapuuansaom gasiennd 101,3 kIla cocrasisier
COTHU TPaMMOB Ha | KT pacTBOpHTEIS, TO TAKKE Ta3bl XOPOIIIO PACTBOPUMEI.

Jlni yajneHusi U3 TEXHOJIOTMYECKUX BBIOPOCOB TaKMX Ia30B, KaK aMMHaK, XJO-
PHUCTBINA WM PTOPUCTHIN BOJOPO, 1I€JIECO00Pa3HO MPUMEHSITh B KaUe€CTBE MOTJIOTH-
TENbHOM JKUAKOCTH BONY, TaK KaK pPAaCTBOPUMOCTh HUX B BOJE COCTABISET COTHHU
rpammoB Ha 1 kr H,O. [lpu nmormnomieHuu ke U3 ra3oB CEPHUCTOTO aHTUAPUAA WU
XJIOpa pacxoJl BOJbl OyAE€T 3HAYUTEIbHBIM, TaK KaK PAaCTBOPUMOCTh MX COCTaBIISIET
COTBIC J0JH TpamMMa Ha | KT BOJpl. B HEKOTOPBIX CHENMAaIbHBIX CIIyJYasX BMECTO BO-
JIbl IPUMEHSIIOT BOJIHBIE PACTBOPBI TAKUX XHUMHUYECKUX BEILIECTB, KaK CEpHasi KUCIOTa
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(U1 yIaBIMBaHUS BOJSHBIX IApOB), BA3KKE Macia (JUIsl yJIaBIMBAHUS apoOMaTHye-
CKHX YTJIEBOJIOPOJIOB U3 KOKCOBOTO Ta3a) U Ap.

[lpumeneHnne abCOPOLIMOHHBIX METOJIOB OYMCTKH, KaK MPaBUIIO, CBA3aHO C HC-
MOJIb30BAHMEM CXEM, BKJIIOUAIOIIUX Y3JIbI a0copOuuu u aecopouun. JlecopOuus pac-
TBOPEHHOTO ra3a (MU pereHepanusi pacTBOPUTENS) MPOBOIUTCS JTUOO CHUKECHHEM
oOmiero AaBjaeHUsl (WIM NapUUAIBHOTO JAaBJICHUS) MPUMECH, JIMOO TMOBBIIICHUEM
TEMIIEpaTypbl, JINOO NCIIOJIB30BAHUEM 000MX IIPUEMOB OJTHOBPEMEHHO.

B 3aBuCHMMOCTH OT KOHKPETHBIX 3a/1a4 MPUMEHSIOTCA a0copOephl pa3sTUYHbBIX
KOHCTPYKIIMI: TUIEHOYHBIE, HacaJouHble, TpyOuarbie u 1p. Haumbonbiiee pacmpo-
CTpaHEHHUE MOJIYYMSIM CKpyOOephl, MPEACTaBISIONINE COO0ONH XUMHUYECKU WHEPTHYIO
HAacaJKy, pa3MelIeHHYI0 B TOJIOCTH BEPTUKAJIBLHOW KOJOHHBI (puc. 34). B kauectBe
Hacajaku 1, obecrieunBaromieil OOJbIIYIO MOBEPXHOCTh KOHTAKTa Ta3a C KHUAKOCTHIO,
OOBIYHO MCIMONB3YIOTCs Kosblia Pamura (puc. 35), konbla ¢ nepopupoBaHHBIMU
CTEeHKaMU | Jp. Marepualibl Juisi U3TOTOBIIEHHS HAacaaku (KepaMmuka, (hapdop, yroisp,
IUTACTMACChl, METAJUIbI) BBIOMPAIOTCS MCXOJA U3 COOOpaKEHHM aHTHUKOPPO3UIMHOMN
ycroitunBocTd. OpollleHrne KOJIOHH a0COPOEHTOM OCYIIECTBISETCSl MPU NOMOUIHU OJI-
HOTO WJIM HECKOJIBKUX pa3OpbI3ruBaTeIIeH.
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Puc. 34. Opomraemast npoTHBONOTOY- Puc. 35. ®opMbl cTaHAap THBIX
Has HaCcaao4dHast Oanrus: 3JICMCHTOB HAaCaJIKH.
| — XxuMUYeCKU MHEPTHAS HACAJIKA; 1 — cenyno bepast; 2 — konbio Pamura;
2 — pa30pbI3ruBaTeIu 3 — xonbuo Ilansg; 4 — pozerka Temnepa;

5 — ceqmo «MHTANIOKCY

Bonpioe pacnpocTpaneHue noayduin OantHu ¢ KOJIMauyKOBBIMU Tapenkamu. Ha
puc. 36 nzo0pakeHa cxemMa yCTpoMcTBa Tapeiabuaroro abcopoepa, B KOTOpOM BMECTO
HacaJIKM yCTaHOBIICHO HECKONBKO Tapenok 1. Kaxnas Tapenka cHaO»eHa KOJmayKka-
MU 2 ¢ 3y04aTbIMU KpasiMu, Marpyokamu 3 u nepeuBHbIMU TpyOokamu 4. AGcopOeHT
B OTUX ammaparax CTeKaeT OT TapelKh K Tapenike MO MepenuBHBIM TpyOkam. Ouu-
IIaeMbIil Ta3 IBUKETCS CHU3Y BBEPX B HANpaBJICHUM, YKa3aHHOM CTpelKamu, 6apOo-
TUpPYs uepe3 cioil xuakoctu. [Ipu mpoxoxaeHun Mexny 3yOlamMu KOJMAayKoB Ta3
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pa30uBaeTcss Ha MHOXKECTBO CTPYEK U MY3bIPHKOB, B PE3yJIbTaTe€ 4Yero oopaszyercs
0O0JIbIIIast MOBEPXHOCTh COMPUKOCHOBEHUS B3aUMO/ICHCTBYIOIIMX BEIIECTB.
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Puc. 36. Cxema KomaukoBO-TapenbpbuaToro abcopoepa:
1 — Tapesiku; 2 — KOJIMAYKHU C 3yOUaThIMU KpasiMu; 3 — naTpyOKu; 4 — nepearBHbIe TpyOKH

B kadectBe abcopOEepOB MOT'YT MCIOJIB30BATHCS M TaAKHWE YCTPOMCTBA, KaK MOK-
peie ckpy0Oepsl BenTypu u 1ieHTpobexHbie ckpyooeps (puc. 28 u 29) u ap.

5.2. Merox xemocopOounu

DTOT METOJ, OCHOBaH Ha MOIJIOUIEHUH T'a30B U MAapOB TBEPJABIMHU WU KUIKUMHU
HOTJIOTUTEISIMU ¢ 00pa30BaHUEM MalOJIETyYMX WM MaJlOPACTBOPUMBIX XUMUYECKHX
coeMHEHU. BONBIIMHCTBO peakinii, MPOTEKAIOIIUX B MPOIECCEe XeMOCOpOLUH, SB-
JISTFOTCST 9K30TEPMUYECKUMU U OOPATUMBIMH, TIOATOMY MPHU TOBBIIIICHUH TEMIIEpaTy-
pBI pacTBOpa 00pa3yrolIeecss XUMUUYECKOE COCIUHEHHE Pa3iiaraeTcs C BbIJICICHUEM
VCXOJHBIX DJIEMEHTOB.

[lornoturenbHas CmOCOOHOCTh XEMOCOPOEHTA MOYTH HE 3aBUCUT OT JIABJICHHS,
MO3TOMY XeMOocopOIMs OoJjiee BBIFOJHA NMPU HEOOJBIIONW KOHIEHTPAIMH BPEIHBIX
IIPUMECEN B OTXOIAIINX Ta3ax.

[Tpumepom XxeMOCOPOIIMU MOXKET CIYKUTh OUYHUCTKA Ta30BO3YIITHON CMECH OT
CEpOBOIOPO/Ia IMYTEM IPUMEHEHHUS MBIIIbSIKOBOIIEIOYHOIO, 3TAaHOJAMUHOBOIO U
JPYTUX pacTBOPOB. 1Ipy MBIIIBSIKOBOIIETIOYHOM METOJE U3BJIEKAEMBIA U3 OTXOIALIE-
IO raza CEpOBOJIOPO]I CBS3BIBAETCS OKCUCYIb(OMBIIIBLIKOBON COJIbIO, HAXOISIIICICS B
BOJHOM PacTBOPE IO PEAKLUU:

Na4ASQS502 + HQS = Na4ASQS60+H20 . (29)

Pereneparust pactBopa mpoOU3BOAUTCS OKHCIEHUEM 00pa30BaBIIIETOCS MPOIYKTa
KHCJIOPOJIOM, COJICPIKAIUMCSI B OUMIIIAEMOM BO3IyXe:

Na4ASZS6O + 1/202 = N&4Ast502 + S\L (30)

B sTom CJIy4ac B Ka4uCCTBC 1MOO0YHOTO IIPOAYKTA I10JIYYaCTCA CCpa.
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OCHOBHBIM BHJIOM amnmaparypsl JJis peaju3aliy MPOLECCOB XeMOocopOuuu
CITy>KaT Hacafo4YHble OalrHu, MIEHHbIE U 0apOOTaXHbIE CKPYOOEpHl, paclbUINTEIbHbIC
anmapatsl Thna Tpyo BeHTypu u anmaparhl ¢ pa3zTuYHBIMH MEXaHUYECKUMH PACIIbI-
JUTENSIMA. B ITPOMBINLIEHHOCTH PacpOCTPAHEHBI anmapaThl C MOJBHKHOW Hacan-
KOH, K TOCTOMHCTBAM KOTOPBIX OTHOCSATCS BbICOKas 3()()EKTUBHOCTD pa3/ieieHUs MpU
YMEPEHHOM TUPABIMYECKOM COMPOTHBIECHUU, & TaKKe OOJIbIas MPOIMYCKHas CIO-
COOHOCTbH M0 Ta3y.

Ha puc. 37 nokazana npuHIMIIMAIbHAS cXeMa CKpyOOepa ¢ MoJBMXKHOM Hacaj-
KOo. B BepxHel yacTu amrmapara yCTaHOBJIEH OpOCUTENb 1, a moa HUM pa3MelleHbI
BEPXHSA 2 U HWKHSS ONOPHASI 5 OrpaHUYUTENBHBIE PEIIETKH, MEXAY KOTOPhIMU Ha-
XOJIMTCS MOJIBUKHAsA HacaJika. K onmopHOM pemeTrke MEHbIINM OCHOBAaHUEM IPHKpE-
IJICH PACIIMPSIIONIUKACS YCEUECHHBIN KOJIBLIEBOW 3JIEMEHT 4, IEISAIINN MPOCTPAHCTBO
OIOPHOM PEHIETKH HA KOJIBLIEBYIO 3 M LEHTPAIbHYIO 6 30HBI. B kauecTBe Hacanou-
HBIX T€JI UCHOJIb3YIOT IMOJIbIE, CIUVIOLIHBIE U NeP(OPUPOBAHHBIE IIAPHI, & TAKKE KOJIb-
11a, MOJIYKOJIbLIa, KYOUKH, CKPEIICHHbIE CIUIONIHbIE U ep(POPHUPOBAHHBIC JUCKHU.

tl"ﬂ&hl

.1
apcopGeHT -
—-|:=->('/

AN =

3
&GUOG ﬁ 4
A:;mnsa- L;l
eMbIR raz cnue

Puc. 37. Ckpy006ep ¢ moJBUKHON HacCaAKON

OOpabaTbiBacMBbIil Ta3 MOAACTCS B aliapar MoJ OMOPHYIO PEIIeTKY U JACIUTCS
Ha JIBa MOTOKA: LEHTPAIbHBIA U KOJIbLEBOU. [Ipy MpOXOXKIEHUH KOJIBIIEBOW 30HBI
MOTOK Ta3a CYXaeTcs, YBEJIMYMBAET CKOPOCTh JIBMXKEHHUS, BCTYMAET B KOHTAKT C
MPKUMAEMbIMU K CTEHKE 3JIEMEHTAMHU IOJBM)KHOM HACAaJKU U MEPEMEIIacT UX OT
CTEHKM B IIEHTpalbHbIM MOTOK. Hacamka coBepiiaer myJbCallMOHHOE JBHU)KCHHE B
IIEHTPATLHOM W TPWIETAIONIEM K CTEHKE armapara IMOTOKaxX, TypOylIu3upyeT B3au-
MozeicTByrolue (a3l U 00ecTeunBaeT BBHICOKYIO 3((EKTUBHOCTh 00pabOTKHU rasza
KUJKOCThIO. B Tex ciydasx, Korja B pe3yjibTaTe mpoliecca BhINAJaeT 0Ca0K, MO/I-
BIDKHAS HACa/Ka YJAISIET €ro CO CTEHOK KOpIyca armapaTa Wik OIOPHOM PEIIeTKH.

[IpeumyriectBo aOCOPOIMOHHBIX METOAOB 3aKIIOYAETCs B SKOHOMUYHOCTU
OYMCTKH OOJIBIIIOTO KOJIMYECTBA Ia30B M OCYIIECTBICHUM HEMPEPHIBHBIX TEXHOJOTH-
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YeCKHUX MPOIeccoB. DPPEKTUBHOCTh MOKPOI OYMCTKH ra30B, OTXOISAIINX, HAIIPUMED,
OT TaJIbBAHMYECKUX BAHH C MOMOUIBIO CKpyOOepa mpu oOe3BpekuBaHUM uX 2—3 %-
HBIM BOJHBIM PACTBOPOM €JIKOH II€JI0YH, COCTaBISAET Mo XJjopoBoaopoay 0,85-0,92
u 1o okcugam azora (NO,) — 0,65. IIpu ucrnonb30BaHrMU B KAYECTBE MOTIOTUTEIBHOM
KUAKOCTH BOJIbI dpdextuBHOCTh ouncTku 1o HCI camkaercs o 0,75.

OCHOBHOM HENOCTATOK MOKPBIX METOJIOB COCTOMT B TOM, UTO MEPE] OUYUCTKON U
MIOCJIe €€ OCYIIECTBIICHUSI CUIILHO IMMOHMKAETCS TeMIleparypa ra3oB, YTO MPUBOJIUT B
KOHEYHOM HTOT€ K CHUXEHHUIO d(PPEKTUBHOCTH pacCEMBAHUSI OCTATOYHBIX T'a30B B
atmocdepe. Kpome Toro, o6opynoBaHre MOKPBIX METOIOB OYHCTKH TPOMO3IKO U
TpeOyeT CO3MaHMs CUCTEMBI KHIKOCTHOTO opoleHus. B mportecce padoTer abcopo-
IIMOHHBIX amNmapaToB 00pa3yercs: OOJBIITOE KOJIMUYECTBO OTXOJOB, MPEICTABISIOMINX
CMECh TBUTH, PACTBOPUTENS U MPOAYKTOB IMOTJIONMIEHUS. B CBSA3M C 3TUM BO3HUKAIOT
poOIeMbl 00€3)KUPUBAHUS, TPAHCIIOPTUPOBKHU WM YTHIN3AIIMN IJIaMa, 9TO YA0PO-
YKACT U OCJIOKHSET IKCILTyaTallHIo.

5.3. Ouncrka ra3osB oT NMPOAYKTOB OKMCJICHUA ICJIO0THBIX METAJJIOB

Hatpuit u npyrue menounsie metayuibl (K, Li u 3BTeKTHKA), UCTIOIB3yEMbIC B
Ka4yeCcTBE TEIUIOHOCUTENS Pa3IMYHBbIX DHEPTETUYECKUX YCTAHOBOK, OOBIYHO HMEIOT
TEMIIEPATYpPy, MPEBBIIAIOLIYI0 TEMIIEpaTypy MX BOCIUIAMEHEHHMs Ha Bo3ayxe. Ilo-
3TOMY IIPU NPOTEUYKE B MOMEIIEHUE C 00BIYHON atMocdepoit oHu 3aropatorcs. [lpu
ropeHur obpaszyercsi OOJIbIIOE KOJIMYECTBO a3pPO30JbHBIX MPOIYKTOB CrOpaHUs Me-
Taja. Tak Kak HaTpUEBBIN bIM OYEHb BPEJIEH AJISl 310pOBbs UeloBeKa (IIPU KOHTAK-
TE OKUCJIOB HaTpUs C apaMH BOJbI 00pa3yeTcsl THAPOOKUCHh HATpUs — ILIEN0Yb), He-
00xoauMo pa3pabaTeiBaTh 3(PPEKTHBHBIC CPEACTBA JTOKAIM3ALNN adPO30JIEH C LETbIO
UX YJIABJIMBAHUS PaHbIIE, YEM OHU IOCTYMST B CMEXHBIC MOMELIEHUS WU CUCTEMY
BEHTWISILIMU U J1aJiee B OKPYKAOILYIO Cpeny.

OOBIYHO TIPW TOPEHUU HATPHUS HA BO3JIYXE 00Pa3yIOTCS «CYXHE» a’po30Jiv Mpo-
JTYKTOB €r0 CTOpaHusi: B OCHOBHOM OKHCJBI U KapOoHaTel HaTpusi. Ho mpu Bo3HUKHO-
BEHUM aBapuy, HaIIpUMEp, Ha [MApOreHEPaTOpe BOZMOKHO 00pa30BaHUE KaK «CYXUX»
a’p030JIei MpU TOPEHUU HATPHSI, TAK U «MOKPBIX» a’p030JIel MpU B3aUMOJICHCTBUU
HaTpus C BOJIOU. «MOKpBIe» a3p0o30u 00pa3yroTCs TaKkKe MPH MPOBEACHUU PadOT 10
OUYUCTKE TEXHOJIOIMYECKOI0 O0OpYyNOBaHMUsSI OT OCTATKOB HATPUSl M YHUUYTOXKEHHUIO
OTXOJIOB €r0 B3aUMOJEHCTBUS C KOMIIOHEHTAMHU aTMOC(EpBHI.

Takum obpa3om, cucTema JOKaTU3allii HATPUEBBIX adpo30Jiel T0JKHa obecre-
YUBAaTh:

— BBICOKYIO 3()(EKTUBHOCTb OYMCTKH OT JUCHEPCHOM (pa3bl AbIMa (HE MEHee
99,9 % mo macce);

— OYMCTKY CYXOr0 M BIJIQXHOTO BO3JyXa OT NPOJYKTOB TOPEHUs HATpUs H
B3aUMOZCUCTBHUS €r0 C BOJIOM.

Ilpy co3nanum Takoil CUCTEMbI MOYKHO HMCIOJIb30BaTh U3BECTHBIE CIIOCOOBI CY-
XOr0 U MOKPOT'O IIbLICYJIaBIMBAHUS.
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[IpumeHeHne Cyxoro nbuIeyJIaBIMBaHUSI CBA3aHO C PSJAOM CYIIECTBEHHBIX He-
JIOCTATKOB, @ UMEHHO:

— Tepe] OYUCTKOM a3 HEOOXOAMMO OXJIAJUTh WM HCIOIb30BaTh TEPMOCTOI -
KHe (PUIbTPYIOIINE MaTepUabl;

— M3-32 MaJIOM NBUIEEMKOCTH IMPOCTOro (QuibTpa TpeOyeTcs HCIOJIb30BAThH
KOMOMHHPOBAHHBIN WJIM MHOTOCIIONHBIA (PUIIBTP, UMEIOTCS ONPEACTICHHbIEC TPYIHO-
CTH NP YAAJIEHUU TaKoro PriibTpa (0COOEHHO PaMOAKTUBHOTO);

— MaJblil pecypc pUIbTpa NPy OYUCTKE BO3AYyXa OT «MOKPBIX» a3pO30JIEH.

Jlist 3TOM 1€ crnocoObl MOKPOTO MbUICYJIABIMBAHUS [0 CPABHEHUIO C CYyXUMU
SBIISIFOTCSL 00JI€€ TEXHOJIOITMYHBIMU, TaK KaK MPOLECC OTBOJIA TEIUIa OT OYHUILAEMOTrO
ra3a COBMEIIAETCS C IMPOLECCOM €ro OYMCTKH, a MepepadOoTKa XKHUJIKUX IIETOUYHBIX
OTXOJIOB MOXET OBbITh MPOBEAEHA U3BECTHBIMU METOAAMHU U COBMEIIEHA ¢ OOBIYHOU
JUIA BCEH yCTAaHOBKHU CHCTEMOW OYMCTKH OOOPYIOBAHUS OT HATPHSI.

B OI'VII «I'HI] PO HUNAP» npenioxeH crnocod MOKpPOTO IMbUICYIaBINBaHUS
a’po30Jie HATpUs U ero npumecer. [lokazana mpuHUIUNUAIIBHAS BO3MOXKHOCTh CO3-
JaHusl CUCTEeMBI Jiokann3anuu adpo3oneit Hatpusi (CJIA) ¢ ucnosib30BaHWEM 3TOTO
cnoco6a. KoncrpyktusHo (puc. 38, 39) ycraHOBKa COCTOMT M3 OPOCHUTEIHHOU KO-
JIOHHBI (pachbUICHHE WK pa3OphI3rUBaHUE BObI), IEHHOTO CKpyOOepa ¢ OphI3royio-
BUTEJIEM B BUJE HACBIIIKM U3 KoJiell Pamura, ciosi MOKpbIX (PUIBTPOB U3 MaTepHana
®PHK-1 u abcomotHoro ¢puibtpa n3 Mmarepuana OIIII wim gpyroro tuna. ¥YcraHoB-
Ka aBTOHOMHA, MPOCTa B U3TOTOBJICHUHU U AKCIUTyaTalli. TeXHUYECKU BBITOJIHO UC-
M0JIb30BAaHUE 3aMKHYTOT'O BOJSTHOTO KOHTYpa U MEPUOANYECKON MTPOMBIBKM MOKPOTO
¢unbTpa. B aTOM ciyuae pecypc padotsl ycraHoBkU CJIA orpaHndeH TOJNBKO Tpebo-
BaHUSIMHU PaUAIMOHHON 0€30IaCHOCTH B Cily4yae OYMCTKH BO3/AyXa OT HPOAYKTOB
TOPEHUS PAIMOAKTUBHOIO HATPUSL.

VYcTaHOBKa OYMIIAET BO3AYX KaK OT «CYXMX» TaK M «MOKPBIX» a3p030JI€il Mpo-
ITYKTOB TOPEHUSI HATPUs U B3aUMOJIEHUCTBUS €T0 C APYTMMH BELIECTBAMHU, HAIIPUMED,
BOJIOM. D(P(DHEKTUBHOCTH OYMCTKH BO3AyXa OT a’po30Jied HATpHs, PaJUOHYKIUIOB
rona u nie3us gocturaet 99,95 %, npockok ux — He 6omee 0,1 %.

KoHTpoabHbIE BONIPOCHI

1. OObsACHUTE MPUHIUIT JCHCTBUS ammapaToB MOKPOW MbUICOYUCTKH, UCIOJIb-
3YIOITUX METO ] abcopOmmm.

2. Oco0eHHOCTH MOKpPOM OYMCTKH Ta30BO3YLIHOM CMECH METOIOM XEeMOCopO-
1005058

3. JlaiiTe XapaKTepUCTUKY a3pO30JIbHBIX MPOIYKTOB, 0OPa3yIOIMXCS P B3au-
MOJICCTBUH HIEIOYHBIX METAIJIOB ¢ KOMIOHEHTaMH aTMochepbl (KUCIOPOAOM U BO-
noil). [louemy TpedyeTcst ounIaTh ra30BO3AYIIHYIO CpeAy OT ITUX MpUMecei?

4. OOBsiICHUTE NPUHLUIT TEUCTBUA M YCTPOMCTBO CHCTEMBI OYHCTKHU Ta30BO3-
JYUTHOM Cpebl OT NPOAYKTOB OKUCIIEHHS IIETOYHBIX METAJIOB.
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Puc. 38. biok-cxemMa yCcTaHOBKH IO OYMCTKE BO3/1yXa
OT a3p030JIbHBIX MPOAYKTOB TOPEHUS IIETOYHBIX METAIIIOB:
1 — opocuTenpHas KOJIOHHA; 2 — JABYXIIOJOYHBIN MEHHBIA CKpy0OOep;
3 — abcomoTtHBIN GunsTp u3 Matepuana @III1; 4 — mobyaurens pac-
xoja; T.1-1.3 — Touku oTO0pa Mpod raz0a’po30abHON CPeIbl
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Puc. 39. JIByx1nosiouHbIi TEHHBIN CKpyOOep ¢ HacaaKou u3

kosen Parmmura n mokporo ¢uinstp u3 marepuana GPHK-I

(3 cnost), paccunTaHHBIN Ha ONTUMAIBHBIN pacxo]1 raza Ha
O4HCTKY paBHbIit 3000 M°/d
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Jleknust 6. MeToabl aacOPOIIMOHHONA OYHUCTKH, KATAJIUTHYECKOT 0
U TEPMHUYECKOT0 00e3Bpe:KMBAHMS OTXOASLIUX ra30B

6.1. AncopOUMOHHBII METO OYUCTKH ra3oB

MeTtoa ocHOBaH Ha (PU3MUECKHX CBOMCTBAX HEKOTOPBIX TBEPIBIX TEN C YIbTpa-
MHUKPOCKOIINYECKOU CTPYKTYPOU CENEKTUBHO U3BJIEKATh U KOHTPOJIUPOBATH HA CBOEU
HOBEPXHOCTH OTJENbHbIE KOMIIOHEHTBI M3 ra3oBOM cMecH. B mopucTeix Tenax ¢ Ka-
MAUIIPHOM CTPYKTYpPOH ITOBEPXHOCTHOE MOTJIOLICHUE TOMOJIHIETCS KanWJUISIPHOM
KOH/JICHCALIUEH.

AncopOuus noapazaenseTcs Ha gusuyeckyro adcopoyuro u xemocopoyuro. [lpu
Guzuueckoil adcopoyuu MOJIEKYNbl ra3a MPUWIMNAIOT K MOBEPXHOCTH TBEPAOTO Teia
NOJT ICMCTBUEM MEKMOJICKYIIIPHBIX CHJI NpUTsKeHus (cuiibl Ban-nep-Baanbca). Boi-
cBOOOKIAONIAsICsl IPU ATOM TEIIOTA 3aBUCUT OT CHJIbI HNPUTSKEHHUS U MO MOPAJKY
3HAQUYEHMS COBIIAJIAE€T C TEIUIOTOM KOHJeHcaluu napoB. [IpeumyiectBo pusznueckoit
ancopoumu — odparuMocThb mporiecca. [Ipu yMeHbIIeHnN JaBieHus ajcopoaTa B MO-
TOKE Ta3a JMOO0 MpHU YBEIMUYEHUU TEMIEepaTyphl MOIJIOIIEHHBIN ra3 JIErko aecopou-
pyetcst 0€3 U3BMEHEHHsI XUMHUYECKOro cocraBa. OOpaTuMOCTh JaHHOTO Ipoliecca Uc-
KJIFOUUTEIBHO BaXKHA, €CJIM YKOHOMHYECKH BBITOJIHO PEKYIEpUPOBaTh aacopOupye-
MBIH Ta3 UK aJICOPOCHT.

B ocHoBe xemocopoyuu neXUT XMMHUYECKOE B3aUMOJIEHCTBUE MEXNy aacopOa-
TOM (IIOTJIOLIAEMbIM Ta3oM) U aacopOMpyeMbIM BellecTBOM. JlelcTByromue mnpu
ATOM CHJIbI CIETUICHUS 3HAYMTEIIBHO OOJIbIlle, YeM TpH (PU3UUYECKON aJCcopOIMM CO-
OTBETCTBEHHO U BBICBOOOXKIAIOLIASCS MPU XEMOCOPOLMM TEIUIOTa CYHIECTBEHHO
Oonpie U mo nopsaky 3HadeHus (ot 20 go 400 xJ[>k/Moib) coBnajgaer ¢ TEMIOTOM
peakiuu. BBuay 00bI10i TEMI0Thl aacopOIuu SHEprusi, HeoOxXoaumasi 1Jis B3auMo-
JEUCTBUS XEMOCOPOMPOBAHHOM MOJIEKYJIbI C MOJIEKYJION APYrOro copTa, MOXKET OBbITh
CYIIECTBEHHO MEHbBIIIE SHEPTHH, HEOOXOAUMOM Ui PEAKIIMK MOJIEKYJ JBYX pa3iny-
HBIX BUJIOB HEMOCPEACTBEHHO B Ta30BOM (pase, T. €. MOBEPXHOCTHh TBEPJIOTO BELIECTBA
MOJKET OKa3aThCsl KaTalu3aTOPOM, YBEIUYMBAIOIIUM CKOPOCTh HEKOTOPBIX XHUMHYE-
ckux peakiui. Ilporecc xeMocopOIuy, Kak MpaBujIo, HEOOpATUM: TIPU JAECOPOLIUU
MEHSIETCSl XUMHUYECKHl cocTaB ajncopdbara. [loaromy, ecnu xenaTelibHa pereHepanus
azcopOeHTa WM pekynepanus ajacop0ara, TO aJCOpOUPYIOIIYIO CpeAy CIEeAYeT BbI-
Oupath TakuM 00pazoM, YTOObI MpeodIIaaIu MPoIecchl PU3NUECKON acoOpPOIIH.

B kauecTBe a/IcOpOECHTOB WM MOTJIOTUTENIEH MPUMEHSIOT BEIIECTBA, UMEIOIIHE
OOJIBIIYIO TUIONIA/Ib TIOBEPXHOCTU HA €UHUILY MACChl. Y IelbHAsi MOBEPXHOCTh aKTH-
BUPOBAHHBIX YIJIEW, HAIIPUMED, NOCTUTACT 10°-10° M*/kr. VIX IPUMEHSIOT [UIs OUH-
CTKU Ta30B OT OPTaHUYECKUX IapOB, yAAJCHUS HENPUSITHBIX 3allaXxOB M ra3zo00pas-
HBIX MPUMECEH, COAEPIKAIUXCSI B HE3HAYUTEIBHBIX KOJMYECTBAX B MPOMBIIIJICHHBIX
BbIOpOCax, a Takke JIETy4yuX pactBopureneil u ap. B kauectBe ancopOeHTOB nprMe-
HSIOT TaK)K€ MPOCThIE U KOMIUIEKCHBIE OKCHbI (aKTUBUPOBAHHBIM TITMHO3EM, CHUIIH-
Kareib, akTUBUPOBAHHBIA OKCHJ] ATFOMUHUS, CHHTETHUECKUE I[€OJTUTHI UM MOJIEKY-
JSIPHBIE CUTA), KOTOpPBIE 00JIalaloT OOJBIIEH CEEKTUBHOM CIIOCOOHOCTBIO, YEM aK-
TUBUPOBaHHbIE yIiu. OJJHAKO X HEJb3s UCIOIb30BATh JJIs1 OUMCTKU OUEHb BIAKHBIX
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ra3oB. Hekoropblie aicopOeHThl HHOTA IPONUTHIBAIOT PEAKTUBAMMU, TTOBBIIIAIOIIUMHU
3¢ (deKTUBHOCTD aCcOPOIMH, TaK KaK Ha MOBEPXHOCTH aJICOPOEHTA MPOUCXOIUT Xe-
MOCOPOIIHS.

B nocnennee Bpemst MeTo1 aacopOLMK Ha YIiie UCHOJb3YeTCs JUIsl OUYUCTKU Ta-
30BBIX OTXOJIOB OT Ta3000pa3HbIX PAIUOAKTUBHBIX BEIIIECTB.

B NpOMBIIIEHHBIX YCTAHOBKAaX OYMCTKHM TEXHOJOrM4ecKkux razoB ADC npume-
HSIOT JIBA OCHOBHBIX METOJIA A€3aKTUBALMN PAJUOAKTUBHBIX Ia3000pa3HbIX OTXOOB.
[TepBbIil BKJIIOYAET 3aI€PKKY PAIUOAKTUBHBIX Ta30B B KaMEpPaxX BbIIAECPKKH, BTOPOUN —
aJcopOII0 MX HA YTOJBHBIX copOeHTax. B 000Mx cirydasx MCIONIB3YIOT €CTeCTBEH-
HBIW pacnaj paJuoHYKJIUA0B B IPOLECCE BBIIEPKKH MEepe BEIOPOCOM B aTMocdepy.
Brtopoii MeTon Mcrnoiab3yeT MpOLECChl, KOTOPhIE MPOUCXOMAT TOJNBKO MPU HU3KHUX
Temneparypax. K TakoBbIM MOXHO OTHECTH KPHOTEHHYIO AMCTHIUIALIMIO U a0copO-
o ppeoHamH.

B cocraBe razoseix cayBok peaktopoB tuna BBOP, PBMK u BK conepxarcs
aTOMapHBIN KUCIOPO ¥ BOJOPO — MPOIYKTHI PAAUOTUTAYSCKOTO PA3II0KEHUS BOBI
B peakTope. Jyis obecnieueHus: 6e3onacHocT ADC HEOOXOIUMO CHU3HUTH COJEpKa-
HHUE BOJOPOJa B TEXHOJIOTUYECKUX Ta3ax /0 B3phIBOOE30NACHBIX KOHLIEHTPALUH JIH-
00 paz0OaBiieHMEM MHEPTHBIM ra3zoM, Jubo cxuranueMm. OgHako pasdaBiieHHE BOJO-
pola, HampuMep, a30TOM, CYIIECTBEHHO YBEIWYMBACT O0OBEM Tra3oB, MOMAJIEKALIUX
nanpHeimen nezaktuBauuu. [loaToMy B ycTaHOBKaX OYMCTKM TEXHOJOTUYECKHUX ra-
30B ADC mMPOKOE PacpOCTPAHEHUE MOIYUMIIO KaTATUTUYECKOE CKUTAHUE BOJIOPO-
7la B CHIEIUAIbHBIX KOHTAKTHBIX armaparax.

WuepTHbIE paJlOaKTUBHbBIE Ta3bl HE BCTYMAIOT B XUMHUYECKUE PEaKLUU C JIpy-
TMMU Ta3000pa3HbIMU U TBEPABIMU BelecTBaMU. [103ToMy X ynaisioT U3 TEXHOJIO-
rudecknx TazoB ADC dusnyeckumu criocobamu. [lpu sTOM mis monydeHus Hau-
Oosbiero 3gpdexra HEOOXOIUMO MPEABAPUTEIBHO OYUCTUTD ATH T'a3bl OT Psijia MPH-
Meceil. [l peakTopoB ¢ BOJSIHBIM TEIUIOHOCUTEIEM TaKOW MPUMECHIO SIBISIETCSI BO-
J1a, C HATPUEBBIM TEIUIOHOCUTENIEM — HATPUH U €r0 OKHUCIIBI.

Jlns peaktopoB Tuna BBOP, PEMK u BK ocyiiky razoBoit cmecu mocine y3na
CKUTAHUSI POBOJAT C MOMOUIBIO LIEOJIUTOB JINOO BhIMOpaXuBaHUeM. [IpUMeHsIoT u
KOMOMHHPOBAHHbIE CUCTEMbI OCYIIKU: BHauajie OCYIIAIOT B LIEOJIMTOBBIX aacopoe-
pax, 3aTeM BJIary BHIMOPaXHBAIOT.

Haubosnbiiee pacnpocTpaHeHue Al OUUCTKH TeXHoJoTrnyeckux razoB ADC no-
JYYUIT CIIOCOO OYMCTKH C MOMOUIBIO COPOLMH paauoakTUBHBIX Xe u Kr Ha akTuBHU-
POBAHHOM YTIIE.

[punuun paboTbl aacOpOLMOHHON CHCTEMBI OYMCTKH COCTOHUT B CIEAYIOIIEM
(puc. 40). Ha BXO1 cHUCTEMBI OUMCTKH MOCTYIAET Mapora3oBas CMECh ra30BbIX CAY-
BOK. CMeCh COCTOMT W3 aTMOC(EepHOro BO3ayXa, MPUCACBIBAEMOTO B BaKyyMHYIO
YyacTh TYpOMHBI Y€pe3 HEIIOTHOCTH, TPEMYYero rasza, o0pa3yromerocs B pe3yibTare
panuoiii3a BoAbl B pEaKTOpe, U BOASHOIO Mapa. I'a30Bble U HEra3zoBble paJUOaKTHB-
HbIC U HEPAIMOAKTUBHBIC MPOAYKTHI MPUCYTCTBYIOT B OYHINAEMOH Cpefie KaK MpuMe-
cu. BoasiHoit nmap nobasinsercs A1 Moi/IepKaHusl B3phIBOOE30NacHON KOHIEHTP AU
Bosiopoaa. [locne cxxuranusi rpeMydero ra3a U KOHJIEHCAllUU apa CMECh MPOXOJAUT
ryOOKyr0 ocymiky. B cucreMy MOTryT BXOAMTH Y37l OXJKICHHS Trasa, ydaleHUs
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OTPaBJIAIOIIMX YTOJIb IPUMECEN U Jp. 3a7epKUBAsICh B y3J1€ afcopOLUU — YrOJIbHON
KOJIOHHE — paJO0aKTUBHbIE IPOAYKTHI pacnafatoTcs. Ha BbIXoJie yroJpHOM KOJOHHBI
OCTaIOTCSl TOJIBKO JIOJTOXHUBYIIUE PATMOAKTUBHBIE HYKIUIBl KPUNTOHA, KCEHOHA U
TPUTHM.

HekoTopsle nmpuMecH MpH MOBBIILIEHUN KOHIIEHTPALUU X B ra30BOM CMECH MO-
ryT cHIXaTh Koddduimentsl ancopoumu Kr u Xe na yrme. K ux uncny otHocutcs
IpEeX/e BCEro BoJa.

Kpome Toro, B ra3oBbIX OTXOJaX KHUILLIIUX PEAKTOPOB MOT'YT MPUCYTCTBOBATh
YIJIEKUCIIBIN Ta3, aMMHUaK, JIBYOKHCh a30Ta, Mapbl Macen (OpTaHMYeCKHe MPUMECH ).
Bnusinue ux Ha ancopOIMOHHBIE CBOMCTBA YIJISl MPOSIBISETCS IMpU 00Jiee BBHICOKHX
KOHLEHTpAIUIX B CPAaBHEHUU C BOJIOM.

Ha ocHoBe moipoGHOro paccMOTpeHHsI TUHAMHKH COPOLIMOHHOIO Ipolecca B
YrOJIbHOM KOJIOHHE YCTaHOBJIEHO, YTO JJIsl JTF0O0T0 peXMMa KOHLEHTPALKIO Ta30BOT0
koMmIioHeHTa (C) B 110001 TOYKE MO JUIMHE KOJIOHHBI MOXKHO HAalTH U3 COOTHOILIECHUS:

C=C,-exp| -~ T\

ST 31)

rne C — KOHIICHTpaIusi KOMIIOHEHTa MEXIy 3€pHaMU Ha PACCTOSHUHM X OT Hadaja
cliosi copOeHTa; U — CKOPOCTh Ta30BO3AYIIHOTO MOTOKA; A — TMOCTOSHHAs pacraja;
I' — xoaddunment agcopoumm; T'=X/u — yCIOBHOE BpeMs ABMIKEHUS Ta3a B CIOE YT-
ns1; T=1'; *X/u — peanbHOE BpeMsl 3aJICPKKH Ta3a KOJIOHHON aKTUBUPOBAHHOTO YTJIS B
PEKUME TIOCTOSTHHOM TTPOTYBKH.

JI7iss IpOMBIIIJICHHBIX a/IcOpPOEPOB, JAIMHA KOTOPBIX HE MEHEe HECKOJbKHUX Jie-
CSTKOB CAaHTHMETPOB M CKOPOCTh ra3za Hesenmuka (<0,1 m/c), HEOOXOIUMYIO Maccy
copOeHTa MOYKHO BBIYHCIISATH U3 COOTHOIICHWS:

m = Grtp/T, (32)

rae m — macca copOenrta; G — pacxo]] OUMIAEMOr0 rasza; T — BPEMs «3al[UTHOTO0Y
JCUCTBUS COpOCHTA; P — HACKIITHAS TUIOTHOCTh COPOCHTA.
KoaddurmenT ounctku onpenensieTcss U3 COOTHOMICHUS

Cio/ci: cXp [ -A I X/u] (33)
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Puc. 40. biiok-cxema OYMCTKH ¢ BRIMOPAKUBAHUEM BJIaru:
D — axektop; YCIT — y3en cxxuranus rpemydero raza; TO — termmooomennuk; 1 OXJI — oxmaau-
tenb; XM — xononunbHag MammHa;, Cl — cnenkananuzauus; JI3 — nunus 3anepxku; AD — aspo-
3001bHBIA QuiIbTp; 2, 3 OXJI — oxyaguTeab-BeIMOpaxuBatelb, @ — GUIBTP OT KPUCTATUIMUECKOTO
npaa; YK — yronpHas kononna; [P — mobyaurens pacxona

6.2. KataauTu4ecKuid MeToI OUMCTKHU ra3oB

OTUM METOJIOM IPEBPAIIAIOT TOKCUYHBIC KOMIIOHEHTHI BHIOPOCOB B BEIIECTBA
Oe3BpeIHBIC WM MEHEE BPEIHBIC M1 OKPY’KAIOMIECH Cpebl ITyTEM BBEACHUS B CHC-
TEMY JIOMOJIHUTEIbHBIX BEIIECTB, HA3bIBAEMbIX Kamanuzamopamu. Karanurnyeckue
METOJIbl OCHOBAHBI Ha B3aUMO/ICHCTBUN yIAISIEMBIX BEIIECTB C OJJHUM U3 KOMITOHCH-
TOB, MPHUCYTCTBYIONIUX B OYHIAEMOM Ta3e, WM CO CIECNHATLHO JT00aBISIEMBIM B
CMECh BEIIIECTBOM Ha TBEPJbIX KaTainzaropax. /[eficTBHe KaTaam3aToOpOB MPOSIBIIS-
eTC B IIPOMEKYTOYHOM (ITOBEPXHOCTHOM) XHMHUYCCKOM B3aUMOJICHCTBHH C pearu-
PYIOIMMH COCTUHEHUSIMH, B Pe3yibTaTe KOTOPOTO OOpa3yrOTCS MPOMEKYTOUYHBIC
BEIIECTBA M PETeHEPUPOBAHHBIN KaTaInu3aTop.

B GonpimimHCTBE clydaeB KaTaIM3aTopaMu MOTYT ObITh METAJUIBI MUJIM UX COC/IH-
HeHUs (IJIaTMHA W META/UTBl TUTATHHOBOTO PsZia, OKCHJBI MEIW W MapraHiia u T..I.).
JIJ1st OCyIIECTBICHHS KaTAIUTUYECKOTO TIpoliecca He0OX0IMMbl HE3HAYUTEIbHbBIE KO-
JUYECTBA KaTajnu3aTopa, PacloiO)KEHHOTO0 TaKUM 00pa3oM, 4TOO0bl 00ECIIeUnuTh MaK-
CUMaJIbHYI0 TMOBEPXHOCTh KOHTAKTa C Ta30BBIM TMOTOKOM. Karamm3aTtopsl OOBIYHO
BBITIOJTHAIOTCSI B BHJIC IIAPOB, KOJIEI WK MPOBOJIOKH, CBUTOM B criupaib. Kartanuza-
TOP MOXET COCTOATh M3 CMECH HEOJAaropoJHBIX METAJIOB C J00ABKOW IIATUHBI U
nautaaus (cotblie Ao % K Macce Karajii3aropa), HAHECEHHBIX B BHJIC€ aKTHBHOM
TJICHKY HAa HUXPOMOBYIO IMPOBOJIOKY, CBUTYIO B CITUPAIh.
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Cy1iecTBeHHOE BIUSIHUE HAa CKOPOCTh U 3PPEKTUBHOCTh KATATUTUYECKOTO MPO-
1ecca OKa3bIBaeT TeMIieparypa rasza. s Kaxaoil peakiuu, NpoTeKaromeld B MOTOKE
ra3a, XapakTepHa MUHUMAIbHAS MeMnepamypa Ha4ana peakyuu, HIXKe KOTOpor Ka-
TaIU3aTOP HE MPOSIBIISIET AKTUBHOCTH.

Jlnia mognepkanusi HEOOXOAUMOM TEMIIEpaTyphl Ta3a HHOTJA K HEMY MOAMEIIHU-
BalOT (OCOOEHHO B MYCKOBOM MEPHOJ1) MPOAYKTHl CTOPaHUsl OT BCIIOMOTaTeIbHOM IO-
penku, paboTaroliel Ha BrICOKOKaiopuitHoM Toruiise. Ha puc. 41. npencrasieH ka-
TAIUTUYECKUI peakTop, MpeAHa3HAYEHHBIA ISl OKUCIEHUS TOJIYOJIa, COJIEpIKAILEro-
Csl B Ta30BO3/IYIIHBIX BBIOpOCAX 11€XOB OKpacku. Bo3nyx, comepkauiuii mpuMecH To-
JyoJia, IOAOIPEBAETCA B MEXXTPYOHOM MPOCTPAHCTBE TEINIOOOMEHHUKA — PEKyIepa-
Topa 1, OTKyza 10 NepEeXO0HbIM KaHajlaM OH MOCTymnaeT B noaorpesarens 4. [Ipoayk-
Thl CTOPaHUs MPUPOJIHOIO ra3a, CKUraeMoro B TOpENKax S5, CMENIMBAIOTCS C BO3/Y-
XOM, TIOBBIIIAs ero temieparypy a0 250-350 °C, 1. e. 10 ypoBHS, 00€CIICUHBAIOIIETO
ONTHUMAJIBHYI0 CKOPOCTh OKHCJIEHMS TOJIyOJIa Ha IOBEPXHOCTH Karainusaropa. [Ipo-
LIECC XMMHMYECKOT0 MPEBPAIIECHUS MPOUCXOAUT HAa MOBEPXHOCTH Karamuzaropa 3,
Pa3MEIIECHHOTO B KOHTAKTHOM YCTPOWCTBE 2. B KauecTBe karanuszaropa MpUMEHEHA
IPUPOAHAsl MapraHueBas pyJa (MMPOJIM3UT) B BUJIE TPAHYI Pa3MepoM 2—5 MM, Ipo-
MOTHPOBAHHBIX a30THOKHCIBIM MajiaaueM. B pe3ynbTare OKUCIEHUS ToJiyoJia 00-
pa3yroTcs HETOKCHUYHBIE MPOAYKTHI: OKCHUJI yriiepoaa W BojsHblie mapel (C;Hg +
90, —» 7CO, + 4H,0). Cmecp BoO3ayXa M MPOAYKTOB PEAKIMHU IIPU TEMIIEpaType
350—450 °C manpasisieTcst B pekyneparop 1, rie 0Tmaer Temio ra3oBo3AyIIHOMY I10-
TOKY, UAYHUIEMY Ha OYMCTKY, U, YEPE3 BBIXOJAHOM MaTpyOOK BBIBOAUTCS B aTMochepy.
O PexkTUBHOCTH OYUCTKU TAKOTO peakTopa cocranisier 95-98 % npu pacxojie Bcio-
MOTATEIbHOTO TOILTHBA (IIPUPOAHOTro raza) 3,5—4,0 m° Ha 1000 M 04HIIIaeMOro rasa.

B nocnennue rospl KaTaaUTHYECKUIA METOJI OYMCTKHU HAIIENl CBOE IPUMEHEHUE B
npoleccax HEWTpalM3alliyd BBIXJIONHBIX Ta30B aBTOMOOMIEH. Jjii KOMILJIEKCHOM
OYHCTKH BBIXJIOIHBIX ra30B — OKUCJICHMS ITPOJYKTOB HEIIOJIHOTO CrOPaHUs U BOCCTa-
HOBJIEHUSI OKCHJIA a30Ta — IPUMEHSIOT JIBYXCTYIEHYATHIN KaTAIUTAYECKUA HEUTpa-
auzarop (puc. 42). YcraHOBKa COCTOUT M3 TOCIIEIOBATEIbHO COCIMHEHHBIX BOCCTa-
HOBHUTEIBHOIO 2 M OKHUCIUTENbHOTO 4 Karanuzaropa. OtpaloTaBiine rasbl uepes
naTpyooK 1 MOCTymarT K BOCCTAHOBUTEIILHOMY KaTajlv3aropy 2, Ha KOTOPOM IIpo-
UCXOUT HEUTpaIu3alus OKCHJIOB a30Ta MO CIAEAYIOIIUM PEAKIUSIM:

NO +CO — 12N, +CO,;  NO + H, - 1/2N, + H,0. (34)

B kadyecTBe BOCCTaHOBHUTEIIBHOIO KaTalM3aTopa MPUMEHSIOT MOHEIbMETall
(METHOHMKEJIEBBIN CIIaB) WM KaTaIU3aTop U3 OJIAarOPOJIHBIX METAUIOB (Hampumep,
TUIaTuHa Ha rmHo3eme). D dextuBHOCTh 0uncTKH 10 NO nocturaet 90 % u BoIiIe.

[locne BOCCTaHOBUTENBHOIO KaTaiu3aTropa K OTpabOTaBIIMM ra3am i co3jia-
HUS OKHUCIUTEIBHON cpejbl uepe3 narpyOoK 3 MOJIBOJAMTCS BTOPUYHBIN BO3ayX. Ha
OKHUCIIUTEIbHOM KaTallu3aToOpe MPOUCXOIUT HEUTpanu3amus MPOIYKTOB HEMOIHOTO
CrOpaHusi — OKCH/Ia YIJIepo/ia U yIIIeBOJOPOIOB:

CO+1/20,— COy;  CyH,+ (x+y/4)0, — xCO, + y/2H,0. (35)
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Puc. 41. Karanutudeckuii peakTop:
1 — TenI00OMEHHHK-PEKYIIEpaTop; 2 — KOHTAKTHOE YCTPOICTBO; 3 — KaTaau3aTop;
4 — nogorpesateib; 5 — TOpeKu
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Puc. 42. JIByxcTyrieHUaThlil KaTATUTUYECKUI HEUTPATTA3ATOP:
1 — BXoJHOM MaTpyOOK; 2 — BOCCTAHOBUTEIbHBIN KaTaJIN3aTop; 3 — NaTpyOOK BTOPUYHOIO BO3yXa;
4 — OKUCIUTEIbHBIA KaTaIU3aToP

JIJIsl OKMCUTENBHBIX TIPOIIECCOB MPUMEHSIOT KaTaTu3aTop U3 0JaropoIHbIX Me-
TAJJIOB WJIM OKCUJIOB MEPEXOAHBIX METAJUIOB (Me/b, HUKEh, XpoM u 1p.). Conepxa-
HUE OKCHJIa YIJIEpoJia B BBIXJIOMHBIX ra3ax aBTOMOOWJIS C HEUTPAIM3aTOPOM CHIKA-
ercs oyt B 10 pas, a yriieBogopoJI0B — MPUMEPHO B § pas.

6.3. Tepmuueckuii MeTox 00€e3BpeKUBAHUS I'A30B

JloctaroyHO OO0JBIIOE Pa3BUTHE B OTEUECTBEHHOM IMpPaKTUKE HEUTpaau3aluu
BPEIHBIX TPUMECEH, COAEPKAIIMXCA B BEHTWISIUMOHHBIX U APYIUX BhIOpOCax, MoJy-
YUIIO 8bICOKOMeMnepamypHoe o0odcucanue (mepmuyeckas ueumpanuzayus). Jis
OCYILECTBICHUSI JOKUTAaHUs (peaklMil OKUCIIEHUS]) HEOOXOAUMO MOAJEPKAHNUE BBbI-
COKHMX TeMIIEpaTyp OYMILIAEMOro ra3a U Hajluuue JOCTATOYHOIO KOJIMYECTBA KHUCIIO-
pona. Bei6op cxeMbl JOKUTaHUSI 3aBUCUT OT TEMIIEPATyphl U KOJIMYECTBA BHIOPOCOB,
a TaKXe OT COJIEPKAHMSI B HUX BPEJIHBIX IPUMECEH, KUCIOPOa U APYTUX KOMIIOHEH-
ToB. Ecnin BbIOpachiBaeMble ra3bl UMEIOT BBICOKYIO TEMIIEPATYPY, MPOIECC T0KUTa-
HUSL TIPOMCXOJUT B KaMepe C MOJAMEIIMBAHMEM CBEXEro BO3ayXa. Tak MpOUCXOJUT
JOKUTAHUE OKCHJA YIJIEpOJia B ra3ax, yAalsi€eMbIX CUCTEMON BEHTHJISILUU OT JJIEK-
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TPOLYTOBBIX IUIABUTEIBHBIX I€YEH, MOXKUTAHWE IPOAYKTOB HEMOJHOIO CrOpaHUs
(CO n CH,) aBTOMOOMIBHOIO JBUraTeis HEIOCPEICTBEHHO Ha BBIXOJE U3 LUINH]-
POB B yCIOBHUSAX N00aBKHU M30BITOUYHOTO BO3Ayxa. Ecnu Temmeparypa BbIOpOCOB He-
JOCTATOYHA JJI IPOTEKaHUs! OKUCIUTEIBHBIX IPOLECCOB, TO B MOTOKE OTXOIAIINX
ra3oB CKUTAIOT MPUPOIHBIN WIH IPYTOW BBICOKOKAJIOPUMHBIM T'a3.

OmHUM M3 MPOCTEHIINX YCTPOMCTB, UCIOJB3YEMBIX ISl OTHEBOTO 00E3BpPEkKH-
BaHUS TEXHOJIOTMUYECKUX U BEHTWIALIMOHHBIX BBIOPOCOB, SIBISIETCS TOPEJIKA, MPEIHA-
3HAYEHHAs JJIs1 CKUTaHUs NpUPOAHOTo rasza (puc. 43.). O6e3BpexkuBaeMbie BEIOPOCHI
B 3TOM Clly4yae MOJAKTCS B KaHa 1, rjae OHU OMBIBAIOT ropetiky 2. M3 xosekropa 3
ras, CIyKalui TOIJIMBOM, MOCTYNAET B COIUIA, IIPU UCTEUECHNUN U3 KOTOPBIX MHIKEK-
TUPYETCs TIEPBUYHBIA BO3IYX M3 OKpyKarouien cpensl. ['opeHne cMmecu rasa ¢ mep-
BUYHBIM BO3JIyXOM OCYIIECTBIISIETCS B V-00pa3HOW MOJOCTH KoJuiekTopa. Iporece
JIOTOpaHUsl MPOMCXOANUT Ha BBIXOJAE U3 IOJIOCTH, IJI€ XBOCTOBAsA 4acTh (akena KOH-
TaKTUPYET C 00E3BPEKMBAEMBIMH BHIOPOCAMU NIPHU UX MCTEUEHHH U3 KOJIBLIEBOW IIe-
JIM MEX]Ty KOPITyCOM T'OPEJIKH U KOJIJIEKTOPA.

Pa3paboTana u ycrnemHo npoiia UCIbITaHUS! YCTAHOBKA OUYMCTKH T'a30BO3/ Y1~
HBIX BBIOPOCOB JIAKOKPACOYHOIO Mpou3BojacTBa. OHa mpeacrasisieT coOOM IUKIIOH-
HYIO TOIKY (pucC. 44), CKOMIIOHOBAHHYIO C ra30BOM TOPEIKOM M Kamepou pazdasiie-
HUS Ta30B IIOCIIE UX OYMCTKU. BO3ayX, 3arps3HEHHBIA BPEIHBIMU OPraHUYECKUMMU
BEIIECTBAMHU (TOIYOJI, KCHUJION U Jp.), HOCTYNAET B BUXPEBYIO JBYX30HHYIO MOJIOCTh
neyr 4 o TaHTeHUMAIBbHBIM KaHanaMm S. IpupoaHbii ra3 nogaercs B ropeiky 2 1o
Tpyoe 3. Bpems npeOwiBanus B mojoctu (He MeHee 0,5 ¢) U KOHTaKT C pacKajleHHBI-
MU CTEHKaMHU KaMepbl OOECIIEUMBAIOT MOJHOTY UX cropaHusi. ATMOC(EpHBII BO31yX
MOJIAeTCS TI0 IIEHTPaIbHOM TpyOe 1 ropenku 2 TOJNBKO Mpu 00e3BPEKUBAHUH BHIOPO-
COB, cozepkamux meHee 15 % kucnopona.

CucreMbl OTHEBOTO 00€3BpekHUBaHUsA 00ecredyuBalOT 3(h(PEKTUBHOCTH OYUCTKU
90-99 %, ecnu BpeMst IpeObIBaHUS ra3a B BEICOKOTEMIEpaTypHou 30He He MeHee (0,5
¢ u Temmeparypa He Menee 500-650 °C, a comepskamux okcuj yriepoma — 600—
750 °C.
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Puc. 43. YcraHoBka OrHEBOTO 00€3BPEKMBAHUS:
1 — BxoaHO# NaTpyOOK; 2 — TEIII00OMEHHUK-IOA0TpeBatellb; 3 — V-00pa3Has 0J0CTh KOJIEKTOpa
TOpENKH; 4 — KaMepa CMEIICHHS; 5 — BEIXOJHON MaTpyOoK
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Puc. 44. YcranoBka OUYMCTKH BI)I6pOCOB JIAKOKPACOYHOTO IIPOU3BOACTBA:
1 — BxomHas TpyOa atmMmocepHOTro Bo3myxa; 2 — BUXpeBasi ABYX30HHAs Topeska; 4 — BXOaHas
Tpy0a IpUPOIHOTro rasa; 5 — BXOAHbIE TAHT€HIIMAJIbHbIE KaHAJIbI IPA3HOTO ra3a

KoHTpoJbHbIE BOIPOCHI

1. CymHocts pusnueckon afacoporuu. [IpakTnyeckoe npuMeHeHne metoa Ghu-
3UYECKOM a7COpOIMU C UCIOIB30BAHUEM YTOJILHOTO COpOEHTA.

2. CymIrHOCTb SIBJICHHS XeMOCOPOIINN; HEOOpaTUMOCTh TIpoIiecca XeMOCOp OITuH.

3. CymHOCTh KaTAIMTUYECKOTO METOJa OYUCTKH Ta30B, MPAKTHUYECKOE €ro
IPUMEHEHUE.

4. TlpakTHueckoe MpUMEHEHUE TEPMHUIESCKOTO METO1a 00e3BpPEKUBAHUS Ta30B.
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