CTaBJISIOIICH B o0BeMe U Ha MNOBCPXHOCTHU KOHJACHCATA. Bce 310 mosBo-
JICT pEKOMCHAOBATh MCIIOJB30BAHUC KOHUYCCKUX SKPAHOB JJIA obecre-
YCHUS PAaBHOMEPHOCTH BAKYYMHO-IUIa3MCHHBIX HOKpLITI/Iﬁ Ha JJINHHO-
MCPHBIX IMMPEIU3HUOHHBIX JCTAIAX.
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YK 66.071.6
CpaBHUTEJBHBI aHATN3 CIOCO0O0B MOJyYeHHUS a30Ta
B IPOMBILIJIEHHOCTH

Meanewmkesud P. I1., cryaeHnt
benopyccxuii nayuonanvHvill mexuuyeckuu ynugepcumem
Munck, Pecnybauxa benapyce
Hayunwiii pyxosodumenwv: cmapwiuii npenodasamens Cywa FO. U.

AHHOTanuA:

B npombliiienHoit chepe renepanyst a3ora TpedyeTcs i odecreye-
HUS TOTPEOHOCTH NPEANIPHUATHIA U HA IPOJIAXKy B BUJIE )KUIKOTO a30Ta WK
cxatoro raza. CyIecTByeT TpU OCHOBHBIX CIIOCO0a [0 TeHepaluy a3oTra
B IIPOMBIIIUIEHHOHU cepe: KpHOTeHHBIH, MeMOpaHHbIH, aJICOPOIIMOHHBIN.
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MeToabl BBIpaOOTKH a30Ta B chepe MPOMBIIITICHHOCTH OCHOBBIBAIOTCS
Ha TIOJIYYCHUHU M0 OTIEIBHOCTH Ta30B, COCTABISIONIMX aTMOC(epHBIN
BO3yX (B CaMOM BO3IyX€ MOXET CoAepx aThcs 10 75 % HeoOXoamMoro
KOHEYHOTo NpoiykTa). CyIIecTBYIOT HHBIE CIIOCOOBI TeHEepaIuy a30Ta, HO
OHHU CBSI3aHBI MPEXKAE BCEro ¢ OOJIBIIMMHU 3aTpaTaMd U MPUMEHSIOTCS
TOJILKO B JTAOOPAaTOPHBIX SKCIIEPUMEHTaX WA HCCIeNOoBaHUAX. B mpo-
MBIIIIEHHOH cepe TeHepanus a3zora TpedyeTcs A oOecredeHus Io-
TPeOHOCTH MIPEANPHUIATHI U Ha IPOAAXKY B BUJE KHUJIKOTO a30Ta UK CxKa-
TOTO rasa.

CymiecTByeT TpH OCHOBHBIX CIIOC00a 110 TeHEepalyy a30Ta B IPOMBILI-
JICHHOU cpepe: KPUOTCHHBIH, MeMOpaHHbIH, aICOPOLIMOHHBIH.

TexHonorHsa reHepanny a30Ta B KPUOTEHHOH YCTaHOBKE 3aKITI0YaeTCs
B MTOOYEPETHOM HCTapeHNH (HPaKIUi CKUKEHHOTO BO3yXa U Ha TEMIIe-
paTypHOi pasHHIE B KHUIICHHH Pa3IMYHBIX KOMIIOHEHTOB BO3AYIIHON
cMmecH. B mocnenoBaTensHOM MPEACTABICHUN TEXHOIOTHS UMEET CIETy-
FOILMMA BUJ:

B ycTaHOBKe MPOMCXOIUT CKATHE BO3yXa, BMECTE C TEM MPOUCXOIUT
YBOJI TeIJ1a, KOTOPOE BBIIEIISETCS C MOBBIICHHEM JaBneHus. [lepen camoit
TeHepalre a30Ta HeOOXOAMMO OCYIINTh BO3AYX M YAAITUTh U3 HETO yTiie-
KHCJIOTY. B TaHHOW ycTaHOBKe pean3yercsl 3aTBep/IeBaHUE 3THX KOMIIO-
HEHTOB C MOCJIEAYIOIIHM BhINaAeHUEM B Buie ocaka. C MOHKEHUEM JIaB-
JIeHUsI TaJjaeT ¥ TeMIiepaTrypa cMecH 1o 3HadeHust Munyc 196 °C. B atoit
TEeMIepaTypHOH TOUKe HauMHaeTcs KumneHue cMecH. [Ipoucxomur moce-
JIOBaTENbHOE UCTIAPEHHE KOMIIOHEHTOB — a30Ta, KUCIOPOIa.

B npomeinuieHHO#H cdepe qaHnHas TEXHOJIOTHS IPUMEHSITCS TIPH BBICO-
KOM pacxojie 1 MOBBIIIEHHBIX TPEOOBAHUAX K CTETIEHH YUCTOTHI COCTaBa
MOJTy4aeMoro a30Ta. B Ipyrux ycioBHAX MpUMEHEHHe KPHOT€HHOTO Me-
TOJa CTaHOBHTCS HelesecooOpa3HbIM. JlaHHas TexXHOJorus obecredu-
BaeT OJIHY M3 CAMBIX BBICOKMX CTEIEHEW OYMCTKH a3oTa 110 99,9999 %.
OpHako Takas yCTaHOBKA MMEET OOJbIHe rabapuThl, MOTPeOsieT 60Ib-
o€ KOJMYECTBO BIIEKTPOIHEPTHH, TPeOyeT BBICOKOW KBaTU(PHKAINU
MepCcoHaNa BBUAY CI0XKHOCTH KCIUTyaTaluy 1 oOcimyxuBanus [1].

[IperMytiecTBaMy AaHHOTO CITOCO0a SBITIOTCS: BBICOKAS YHCTOTA TPO-
JYKTOB pazzeiieHsI, SKOHOMIIHOCTH (TIPH IPOMBIIIICHHBIX MacITabax), BO3-
MO>KHOCTb ITOJTy4aTh OJJHOBPEMEHHO pa3HbIe KOMIIOHEHTHI BO3TyXa.

Henocratku Metona: MoporoBu3Ha, OOJbIINE radapuThl CTAHIIUH, OCO-
Oble ycnoBusl 00CTYXUBaHHSA M DKCIUTyaTaluu, OOJbLIONH pacxox (MOAXo-
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JUT TOJIBKO €CIIM LIENbI0 SBISIETCA MOJyUYEHUE a30Ta WM JPYTHX Ta30B
BIIPOMBIIIJICHHBIX MAaCIITA0aXx).

TexHomorus réHepanmnu a3oTa B YCTAHOBKE C MeM6paHHI)IM MOoAyJeM
3aKIII0YAeTCsl B MPOXOXKICHUU CXKATOrO aTMOc(epHOro BO3Ayxa yepes
CHEeLUAIBbHYI0 MeMOpaHy. MeMOpaHa COCTOUT U3 KAaTYyILIKH, Ha KOTOPYIO
HaMOTaHO TOJMMEPHOE BOJIOKHO (cM. pucyHok 1). Pabora memOpaHsbI
OC-HOBaHa Ha pa3HULE MapUHaJIbHBIX JaBIEHUM KOMIIOHEHTOB
aTMoc(ep-HOro Bo3ayxa. BO3HHKHOBEHME DPAa3HUIBI JABJIEHUH BIIEYET
OT/eNeHHe a30Ta. B ciexcTBue dero, Ha BBIXOJIE TOTPEOHUTEIH TTOTyYaeT
BBIJIETIEH-HBIM a30T U CMECh OCTaBLINXCS T'a30B.

Boixoa
o6oraweHHo
Kucnopogom

Puc. 1 — Cxema paboTsl MeMOpPaHHOTO MOIYJISt

JlaHHast TEXHONOTHS HE SBJISIETCS HOBOM, HO MCIOIB3YETCs 10 CUX TIOp
BBUIY cBOEH A(PEKTUBHOCTH 1 HAJICKHOCTH. Y CTAHOBKH ¢ MEMOpaHHBIM
MOJyJIEM IIOYTH HE JIOMAIOTCS HU3-3a TOTO, YTO OHA HE MMEET MOJBHKHBIX
yactelt. OOCIyXKMBaHHUE TAKOH YCTAHOBKU — 3TO 3aMEHa MOJLYJIsl IPHMEPHO
pa3 B IATh JieT. MeMOpaHHBII MOYIIb 00ECIeYHBAET CTENEHb OYUCTKH JI0
99,5 %. Cxema resepanyy a3ota MpeACTaBiIeHa Ha PUCYHKE 2.

Ofiopynosarve MemBpanHLin
AN NOAFOTOBKK ra30paIALAUTENEHA Pecusep
Komnpeccop BO3AYXA Bnok

Boaayx OwaTeit mozgyx AsaT
56—/ . .
I
v v
Crue OBoraweHH=R

KBHAGHEATA KMENODOAOM BO3AYX

Puc. 2 — Cxema rerepaiuu a3ota
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JocTronHcTBa METOIA: IPOCTAast KOHCTPYKLUSA, IPOCTONH MOHTaX MEM-
OpaHHBIX MOJYJel, BO3SMOXKHOCTh 3((PEKTHBHOTO MPUMEHEHHS B Iepe-
JBIDKHBIX CTAaHIMAX T€HEPaLUH a30Ta, BO3MOXKHOCTh PEryJIMPOBaHHUS CTe-
II€HU YUCTOTHI M Pacxoia.

Henocratku Merona: cpaBHMTEIBHO MaJbIi MEPHOJ SKCIUTyaTalllH
MeMOPaHHOI'O MOIYJISl ¥ €0 O0JIbIIAsi CTOUMOCTb, IT0JIBEPKEHHOCTh MEM-
OpaHbl 3arpsI3HEHUIO NTapaMU KOMIIPECCOPHOro Macia. Jlocturaemas 4u-
CTOTa a30Ta He BhIe 99,5 %.

TexHosorug reHepanyy a3ora B YCTAaHOBKAaX KOPOTKOIMKIOBOM aj-
copOLMM 3aKJIF0YaeTCs IPOIYCKAHUHU 4epe3 aicopOeHT CHKATOro aTMo-
cdepHOro Bo3ayxa. B ycTaHoBKe HaxoJsTCs NIBE KOJIOHHBI TOJ JaBie-
HUEM, 3aTl0JIHEHHBIE acOpOeHTOM. TeXHOOTr s MpeaycMaTpUBaceT CIie-
LUaIbHOE AAaBJICHUE B KOJIOHHAX W MOANEP)KaHUE ONPEACTICHHON TeMIIe-
patypsl. B Xozne TeXHOIOrn4eckoro npoiecca NpoMCXOIUT ylaBIUBaHHE
KHCJIOPOJia aICOPOUPYIOLINM BEIIECTBOM, OTHOBPEMEHHO TeHEPHUPYS 11e-
JIEBOH MPOAYKT. J[Be KOJOHHBI paboTaloT MONEPEMEHHO B IBYX PEKHMaX
paboThl: pereHepalyy U reHepaluy a3oTa, a B OTCYTCTBUE HOTPeOICHHS
rasa Takxe eCcTb pexxuM oxuaanus. [Ipu perenepaunu ajcopoupytomiee
BEIIECTBO BBHICBOOOXKIAET HAKOIUICHHBIH KUCIOPOJ W CTAHOBHUTCS TIPH-
TOAHBIM K IIOBTOPHOMY 3Tamny. KonoHHbI Bcerna paboTaroT B pa3HbIX pe-
XKHUMaX, KOTOpbIE HOCST XapakTep KOPOTKUX IMKJI0B. OfHA KOJIOHHA I0-
Clle UKJIa pereHepanyy CMeHseT Apyryto. [IpuHnun paboTsl agcopOum-
OHHOM YCTaHOBKH IIPEJICTABJICH Ha PUCYHKE 3.

1 " n w
CATUE MOArOTOBKA ANICOPEUMOHHOE HAKOMNEHWE
A30TA

A30T
BO3AYXA BO3AYXA PAIAENEHVE NOTPEBUTENIO

Pecusep

mw Npoayoxa

) Moxaporywense

Puc. 3 — [IpuHimn paboTsl aOCOPOLIOHHON YCTaHOBKU
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YCTaHOBKY KOPOTKOIMKIIOBOH a7cOPOIMH MOJTHOCTHIO aBTOHOMHEL [1po-
M3BOANTENILHOCTh HAXOAUTCS B OOJIBIIIOM JTHara3one. Tpedyemas 3aMeHa aJ-
copOupyrorero BeriecTsa nmpousBoautcs yepe3 10—15 ner skcruryararmu [2].

JIoCTOMHCTBA: BO3MOXKHOCTh M3MEHHUTH PEXHUM (YyHKIIMOHUPOBAHHS
YCTPOWCTBA, YaCTOTY WIIH MMPOU3BOUTEILHOCTD, aBTOMATUYCCKUIA PEXKUM
perynupoBaHus paboThl YCTaHOBKH, HU3KHE 3aTpaThl MO 3HEPTOdPdeK-
TUBHOCTH 110 CPAaBHEHHIO C KPUOTCHHBIM METOIOM, HU3Kasi CTOMMOCTh 00-
CIIy>KMBaHUsI, KOMIIAKTHOCTb.

Henmocratku: TpeOyeTcs 3ammuTa aacopOeHTa OT KOMIPECCOPHOTO
Macla, TpeOyeTrcs 3allluTa OT BIKHOCTH, KOHCTPYKIIUS CIIOKHEE, YeM B
MEMOpaHHBIX YCTAaHOBKAX.
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AHHOTanuA:

MAP-ynakoBka — yrnakoBka B MOAW(GUIMPOBAHHOH aTMocdepe. D10
3¢ GEKTHBHBIN W TIOBCEMECTHO MCIIONIB3YEMBI B HACTOSIIEE BPEMsI CITO-
co0 JUIsl COXpaHEHHsI KAa4eCTBa, U CBEKECTH MPOYKTOB NuTaHus. [Iprme-
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