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Ilpoananizosani 6uKuou YyKposux 3aeodie 3 camypayiunux ma cyib@imayiunux anapamis. /Joeedena
NepcneKmuHicmy 6UKOPUCTNAHHA HUZbKONOMEHYIUHUX MENIo8UX 8UKUOI8 ma MOXCIUGICIb abCOpOYiliHO20
OHUWeHHS 2A318, WO NPUBOOUNb 00 3HUNCECHHS eHEP2OsUmMpPam ma 3a0pyOHeH s HABKOIUUHbO2O CepedosUuUd.
3anpononoeana npocma 6 peanizayii cxema 071 NPoGedeHHs NONePeorHbOl Menio8oi ma XimiuHoi 00pooKu
OYPAKOBOT CMPYIICKUL.

Kniouosi crosa: camypayitinuil 2as, cyrvghimayitinuil 2a3, menaiogutl nOmeHyia, Oypsako8a CMpytcKd.

IIpoananuzuposanvl 8b10POCHL CAXAPHBIX 3A80008 C CAMYPAYUOHHBIX U CYIbOUMAYUOHHBIX ANNAPAMOS.
Joxazana nepcnekmusHoOCmsd UCNONb308AHUS HUZKONOMEHYUATHBIX MENL08bIX 8b10POCO8 U BO3MONCHOCHb
abcoOpOYUOHHOU OUUCIKU 2A308, YMO NPUBOOUNT K CHUICEHUIO IHEP203AMPAam U 3a2psi3HeHUs: OKpYlcaiouyell
cpeowl. Ilpednosxcena npocmas 6 peanusayuu cxema O NPOBeOeHUs Npeod8apumenbHoOU Mmeniogou U
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Xumuuecko oopabomxu c8eKA08UUHOL CIPYICKU.

Knrouesvle cnosa: camypauuom—tbld 2as, Cyﬂbd)umaquHHbllj 2as, menosou nomenyuail, C6EeKJI06UUYHAA

CcmpyIcKa.

Emissions from sugar plants and carbonated sulfitatsionnyh devices are analyzed. Authors proved promising
use of low-potential thermal emissions and the possibility of absorption of gas purification, which leads to
lower energy consumption and environmental pollution. Artical offers easy-to-implementation schedule for
the preliminary thermal and chemical processing of sugar beet chips.

Keywords: carbonation gas, sulfitatsiynyy gas, heat capacity, beet shavings.

ukuan CO, IpOMHUCIOBMMHM IiANPUEMCTBAMH

MarTh TCHJICHIIIO KOXKHHUHU PiK 301bITyBaTHCH
Ha 2,7%, a o BigHOIIeHHIO 70 1990 poky — 6a3o-
BOro poky KioTcbkoro mpoTokoiy 30UIBIIMIINCH Ha
60% [1].

OcHoBHUMHU 3a0py/IHIOBaYaMU € €JIEKTPOCTAHIIIT,
3aBOJIM 10 BUPOOHUITBY IIEMEHTY Ta LYKpY 3 TpOC-
TUHHOI Ta OypsKoBOi CHUpOBMHH Ta iH. [ Takux
KpaiH, sk [unais, bpasumis, 1o mepeniky Takux Kpa-
iH MO)KHa BiZiHECTH 1 YKpaiHy, Ha TepUTOpii sIKO1 3Ha-
XOIUTHCA 1 MPAIfO€e 3HaYHA KUTbKICTh 3aBOIB, IIyKPO-
Ba TIPOMHUCIIOBICTh € OJIHIEI0 3 HAWOUIBIIT 3a0pyIHIO-
FOYUX TEXHOJIOTIH, [0 BUKIMKAE HEOOXITHICTh 3MEH-
IICHHS IPOMUCIOBUX BUKH/IIB I[yKPOBHUX 3aBOJIIB.

Bce Oinpmioro 3HavyeHHsT HaOyBarOThb EKOJIOTIY-
HO YMCTI TEXHOJIOTIi, SIKl 3MEHUIYIOTh BUKHJHU Iap-
HUKOBHX Ta3iB [2, 3]. OgHUM 3 HaNpsSMiB 3MCHIIICH-

HSl BUKHJIIB € BUKOPUCTAHHS BiANPaIlbOBAaHOTO ra3y
3 eNeKTPOCTAHIN Ha TporecHu caryparii. TexHiko-
€KOHOMIYHE OOTPYHTYBaHHS MOKA3ye, 0 eKCILTyaTa-
LiIHI 3aTpaTy IyKpPOBOIO 3aBOJYy MOXYTb OyTH IpH
oMy Ha 42% MeHIIUMU. SIKUM YMHOM OTPUMYBATH
BaITHO 7S 31MCHEHHSI MPOIIECIB XIMIYHOTO OYHILIECH-
HSl COKY aBTOpPaMHM HE MOSICHIOETHCSI, a 3alpOIIOHOBA-
HUH UIIX HE BUPIILIYe Mpo0ieMy yTHITi3alii BUKU/IIB
CaMoro IIyKpOBOT'O 3aBOJY.

[Tig yac BUpOOHUYOTO CE30HY BUKHIU IIyKPOBH-
MU 3aBOJIaMU TApOra3oBUX cymilmiei B atmochepy €
3BHYHUM SIBUIIEM 1 CIIPUIMAIOTHCS IK HEMUHYYICTb.
Cepen HUX HaHOUTBIIMMU 32 KUTBKICTIO Ta arpecHB-
HICTIO € BUKHJIM BIJMPalbOBAaHOTO CaTypaliifHOTO
rasy 3 anmapariB Iepioi Ta Jpyroi caTypariii, a Takox
BHUKU/IM 3 arapariB cyabgiTarii.

Xova mpobiema BigoMa, Ta ii BUpIMIEHHSIM Ha 3a-
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BOJIaX MPAKTUYHO He 3aiiMaroThes. OMHIE0 3 TPUINH
€ BIICYTHICTh Oa)XaHHS 3aliMaTHCh yTHUJII3AIl€I0 BU-
KHJIB, KOHTPOJIIOKOUUX CTUMYJIB Ta CyOCHIiN uis
3IIHCHEHHS X TIPOTpaM.

[MpoTe yTumizalisi BAKUIIB CTA€ MEPCIIEKTUBHUM
HAMpsiMOM, OCKUIBKM MOXE IE€PETBOPUTH BHUKHUIU
CO, B XimMi4Hi peUOBMHH i MaTUBO. [IOKCH By IO
MOJKe 30epiratuch a00 BUKOPHCTOBYBAaTUCH B PI3HUX
rayy3sx MPOMHUCIOBOCTI PU BHPOOHUITBI MPOIYK-
TiB XapuyBaHHS, HAoiB Ta B (hapManeBTHYHIN Mpo-
MUCIIOBOCTI. BiH Moke OyTw mepeTBOpeHHI B MPO-
JYKIiI0 BUCOKOTO IOMHUTY: MOYEBUHY, METaHOI 1 0i-
OITAJINBO.

Ha mykpoBux 3aBojax yTuiti3ailisi BUKHIIB MOXeE
3alf{HATH CBOIO HIIly B paMKax €KOHOMil eHeprope-
CYpCiB, 3MCHIIICHHSI PU3HKIB OTPUMAaHHS MITpadhHUX
CaHKILI{ BiJi KOHTPOJIIOIOYHMX OPTaHiB.

B cxmani BimmpambOoBaHOTO caTypaiiifHOTO Tasy
3HAXOMUThCS 10 15 % HEBUKOPHUCTAHOTO JIIOKCHITY
BYIJICI[IO, Kparuli BOJIM Ta BOAsSHa mapa. Temmeparypa
rmapora3oBoi cymimii B Mexax 75...85°C na mepmriit
carypauii ta 92...100°C na npyriii catypauii. /s 3a-
BoNy cepenHboi mpoaykruBHOcTi 3000 ToHH OypsiKiB
Ha 100y 00’€M BHKHUIB Ha MepuIiil carypamii nocs-
rae 5000 m*/rox., Ha apyrii carypaii — 2000 m*/roz.

B cknazi BiampanbpoBaHOTO a3y 3 anapariB Cylb-
¢itamii 3HaxX0mUTHCS 10 5% HEBUKOPHCTAHOTO Tra3y
SO, , xpanii BoxM Ta BOJASHA Mapa IpU TEMIIEPATypi
70...105°C.

KinbkicHa omiHKa BUKHIIIB B KOXKHOMY KOHKPET-
HOMY BHUMAJKy 3alIe)XUTh Bix Oaratbox (akTopiB.
OCHOBHUMM 3 HHX € SKICTh BUPOOHHIITBA CaTypalliii-
HOTO Ta Cyb(IiTaIiHOTO Ta31B, JOCKOHATIICTH 00121~
HaHHS JUIS IPOBECHHS IMPOLECIB caryparlii i cyib-
¢iTamii Ta JOTPUMaHHS ONTUMAJILHUX PEKUMIB HOTO
poboTH.

IIpu BkazaHuX 00’€Max Mapora3oBUX BUKHUIB L€
MPU3BOIUTH JI0 3HAYHOTO 3a0pyTHEHHS aTMOCQEpH.
Brparu TemnoBoro moreHiiany 3 BUKMAAMHU Biampa-
IIOBaHMUX Ta3iB 3 arapariB Mepuioi Ta Apyroi carypa-
il € TakoX J0BOJII 3HAYHi. Tak Ha mepuriil catyparii
BTPATH TEIJIOBOTO IMOTEHIIIaTy CKIaiatTh 2,5...4,0%
70 Macu OypsiKiB [4], IO IPU3BOIUTE 0 3HIKEHHS
TeMIeparypu coky B anapari Ha 3...5 °C. O6’em razy,
0 BUKHUIAETHCS CKJIAaNae TBAAISTH-COPOK 00’ €MIB
PLAVHM, IO TiIsirae 0OpooITi.

Hwxunmu B 3...4 pa3u € TeioBi BTpaTH 3 BUKU-
JTaMH BiNpaIibOBaHMUX Ta3iB 3 armapariB Jpyroi cary-
pauii [5]. Lle moB’s3aH0 3 MEHIIMMHU BUTpATaMu rasy
Ha 3J1ICHEHHS MpolIecy, ajie TeMIIepaTypa IpOBeIeH-
Hs Ipyroi catypauii € Bumor. O0’eM razy, 110 BUKH-
JA€ThCs CKiIanae O1s ABaausITH 00’ eMiB 00poOiIeHoT
piaVHHA.

3 BiANpanboBaHUM CyIb(iTallifHUM Ta30M BTpa-
yaetbest 011t 0,25% pinuan 10 Macu OypsikiB 1 BinOy-
BA€ThCS 3HMKEHHS 11 Temrneparypu Ha 1...1,4°C [6].

TerunoBi Brparu Ta 3a0pyaHeHHs arMoc(epu Bu-
KAJaMH MOKJIMBO 3MEHIIUTH MPU 30UIBIIIEHHI BHKO-
pUCTaHHs JIOKeHy Byrienio Ta SO, MIsIXoM Mojiep-

Hizamii amapariB. Hanpukiaz, miaHATTS piBHSA COKY B
amapari nepmoi carypamii 3 4 M 10 6 M IPUBOAMTH
0 30UTbIIeHHST KOedilli€eHTa BUKOPUCTAHHS CO2
10 70%, 1m0 €eKBIBaJCHTHO 3MEHIIECHHIO TEIUIOBHX
BTpar Ha 1% 1o macu OypsikiB [6]. HemomikoM Takoro
cnocoOy minsuiuennst Bukopuctanns CO, € 3Ha4HO
301MIbIIIeH] 3aTpaTy eHeprii Ha CTUCHEHHS rasy, 3ami-
Ha CaMOro ra30BOro o0aHAHHS Ha OLTBII MOTYXKHE.

B po6ori [7] mpoaHaiizoBaHO MPOIEC OYUIICHHS
COKy 10 cxeMi novi sad-76, 1o BpoBa/keHa Ha ITy-
KpoBoMy 3aBozi B Cep6ii. [y momadi carypaiiiftHOro
rasy B arnapar BUKOPUCTOBYIOTh PO3IOUIBHUKY ra3y
B BUIIIsLI TpyOOK Pixrepa. Lle 103BONMMIIO MiABUIIUTH
Bukopuctanusa CO,, a EKOHOMIYHUI aHaJli3 NOKa3as.,
1110 BUTPATU Ha 0OpOOKY COKY 3MEHIIMUIIHCD.

EdexrnBHIM cmOCOOOM IMiIBUIIEHHS BUKOPHUC-
TaHHS JA10KCHY BYIJICLIO B araparax Mnepuioi ta apy-
roi carypaiii € po3NUIIOBaHHS I[yKPOBOIO PO3UUHY
B HAJICOKOBOMY MPOCTOPi, 200 pO3MWIIOBAHHS B J10-
JIATKOBO BCTaHOBIICHOMY abcopOepi, SKuil € mepumm
cTyrmeHeM craHIii caryparii [8]. B octanHbOMY BHU-
najiKy KpiM 3011bIIEHHS KOe(iI[ieHTY BUKOPUCTaHHS
CO, mocAraeThCs MOKPAIICHHS AKICHUX MOKA3HUKIB
I[yKpOBOTO PO3UYHUHY, II0 JJO3BOJISIE OTPUMATHU JIOAAT-
KOBO KPUCTATIUHUHN I[yKOD.

3anmpomnoHoOBaHO JCKiJIbKa CXEM ITiIBUIEHHS YTH-
mizanii CO, 3a paxyHOK HOro IIOBTOPHOIO BHKOpPHC-
TaHHS 3 BIIMPAIlbOBAHOTO CaTypaIliifHOTo rasy amnapa-
TaMU MepIIoi Ta Apyroi carypariii. 3riqHo cxemu [9]
IPOTOHYETHCS CIOCIO caryparlii IyKpOBUX PO3UYMHIB,
SIKMH 3aCHOBAaHMI Ha BUKOPUCTAHHI BiAMTPAIIbOBAHOTO
carypauiifHoro rasy mepuioi catyparii B sSIKOCTi cary-
pariiiHoro ra3y Ha apyTii caryparii. L{e 3meHmye 3a-
raJibHI BUTPATH ra3dy Ha MPOBEIEHHs MpPOIECIB caTy-
paiii Ta 3a0I1aKy€e MaTUBO, 1110 BUKOPUCTOBYETHCS
JUTSl HIOTO OTPUMAaHHS B BaITHAKOBO-OOIATIOBAIbHIN
neyi. OCKUIBKY caTypaliiiHuii ra3 micis mepioi ca-
Typarii Mae TeMmreparypy COKy 1 HaCHUeHHWH Tapa-
MU BOJIM, TO BUKOPUCTAHH TAaKOTO ra3y Ha ApyTiii ca-
Typarii 3MeHIIIye BTpaTy TeIia 3 BUXIIHUM Ta30M, a
TeMIeparypa COKy Ha JApYTiil caryparii He 3HIKY€Thb-
csi. Kpim Toro, moBTOpHE BHKOPHCTAHHS CaTyparliii-
HOTO Ta3y IPHUBOJUTH JI0 OLIBIT TOBHOTO BUCHAKEH-
HSl CaTypaliifHOTO Ta3y BiJ JIOKCHIY BYTJIEIIO, a II¢ B
CBOIO Yepry J03BOJIUTh 3MEHIIUTH 3a0pyIHEHHS aT-
Mochepu.

B po6orax [10,11] mponoHyeTbcss BUKOPUCTO-
BYBAaTH BiAIpaIlbOBAaHUNA caTypariiiHuil ra3 3 amapa-
Ty Apyroi carypauii Ha mepurii cTymneHi nepuoi ca-
Typarllii, sKa TPOXOAUTh MPHU OUTBII HU3BKIA TEMIIe-
parypi (80...85°C). B npoMy BHIanKy BiTOyBa€Th-
csl Tepeavya TEIUIOTH IyKPOBOMY PO3YHMHY Ta Bima-
Ja€ HeOOX1THICTh MiIIrpiBaTH CiK MiCIs anapary nep-
moi caryparii nepen (iTbTpaIli€o 10 TeMreparypu
90°C. OcKiTbKHY TaKui ra3 B MOMEPEAHHOMY BHUITAIKY
BUKHJABCS B aTMOc(epy, TO 3TiHO 3alPOTOHOBAHO-
ro crnocoOy carypariii Bii0yBa€eTbcs €KOHOMIs TEIUIO-
Tu. BHacnigok Toro, 1o y BiANpanboBaHOMY caTypa-
HiifHOMY Tras3i 3 amapaty JApyroi carypailii MiCTUTbCS
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BEJIMKA KIUJIBKICTh JIOKCHUAY BYIVICLO, MOTO JOCTaT-
HBO JJIS1 IPOBEACHHS Iepioro crymens | caryparii
B JIBOXCEKIIIHHOMY CaTypaTopi B pO3MUIIOIYOMY pe-
xumi 3 20...30% crynenem kapOonizamii. [Ipu mpo-
MY JOCATA€ThCA TAKOXK TTOKPAIIEHHS SKICHUX MOKa3-
HUKIB 00pPOOJICHOTO COKY.

VYTuiizamiero CipuUcTOro rasy Ta TEIUIOBHX BH-
KHIIIB TICIIA Cyab(}iTaTopiB MPaKTUYHO HE 3aiiMaB-
cs HixTo. Jlume koHcTaTyBaBcd (akT iX HasBHOCTI.
['onoBHa npUYMHA TYyT B arpeCUBHOCTI Iapora3oBOi
CyMilIi, B SKIf MICTATBCS CipyaHa Ta CipuMCTa KHUC-
70TH. XIMIYHA KOpO3isl yTUJII3aTOpPIB TEIUIOTH MpU-
BOJUTH JI0 JOCUTH LIBUAKOTO BUXOMY 3 JIagy oOnai-
HaHHA (CTajbHI TPyOU BiJBEJCHHS BiNpalbOBaHOTO
cynbdiTaritHoro razy B arMmocdepy 3aMiHIOIOTh Jie-
KiJIbKa pa3iB 3a CE30H IyKpoBapiHHsA). Buxopucran-

amapary caTypaiii 3 IepIIol0 PO3NUITIOIOYO0I0 CTali-
€10 KOHTAKTy (a3 MijJ HaUIUIIKOBUM THCKOM Ta Ha-
CTYITHOIO — 0apOOTaXHOIO TIPOBOIMIMCH HA TIEPITii
Ta JpyTii caTypaiisx B BAPOOHUYMUX yMOBaxX B Pi3Hi
poku. KoeoirieHT BUKOpUCTaHHS A10KCULY BYIVIEIIO
BU3HAuYaIH 3 (popMyIu:
_ 100-(c,, —c,, 0
8UK 5
CGX ' (1 OO - c8lLX)
ne ¢, —xouuentparnis CO, Ha BXOJIl B caTyparop,
% 00.;
c,,.— konuentpauis CO, Ha BUXOJi 3 caTyparopa,
% 00.
[MopiBHsIBHI AaHI pOOOTH TUIIOBOTO Ta TBOXCEK-

LIHHOTO caTypaTopiB 3 MOYATKOBUM DPO3IMMIIOIYUM
CTyIeHeM IpezcTaBieHi B Tadu. 1.

Taonuuys 1

IopiBHAILHI MOKA3HUKH POOOTH THIIOBOIO TA JBOXCEKUIIHOIO caTypaTopiB

Tloxa3zHuku

Tuck B po3nuirorodomy adbcopbepi, MIla

JlyxHnicts geexoBaHoro coky, %CaO

Jlyxwnicts HedinsTpoBaHoro CcOKy | carypamii, %CaO
Koedinient Buxopucranns CO, %

[IBuAKICTH BiACTOIOBaHHS 0Cady, CM/XB.

Yucrora coky 2 carypauii, %

Bwict coneit Ca™ B coky 2 carypauii, % 1o CP

HS CHeNiadbHUX KOPO3IHHOCTIMKUX MaTepiajiB MpH-
3BOJUTH JI0 30UTBIIIEHHS BAPTOCTI 00T THAHHS.

ITpakTHyHO BiACYTHiN JOCBiI BUKOPUCTAHHS Te-
IUTOBOTO TOTEHITiATy BiINpaIlbOBaHUX Ta3iB 1 Ha 3a-
KOPJIOHHUX IIYKpPOBHUX 3aBojaax. Ha ogHOMY 3 3aBO/IB
[12] BimmpaiboBaHi ra3u BiABOASTH 3 amapaTiB Mep-
moi Ta Japyroi caTyparliii, OYUIIyIOTh B ITUKIOHHHX
cemaparopax Bij Kpamnellb PiIMHU Ta BEHTUISITOPOM
MOJAIOTh B 3arajibHy JUMOBY TpyOy 3aBomy. Takwit
MIJIX1T 10 BUPIMICHHS MPOOJIEMH YTHIII3aIii Terio-
BOIO Ta XIMIYHOTO HOTEHLIANy HE BUpilIye ii. 3mi-
Ha MiCIlsl BUKHJIIB JO3BOJISIE TIIBKUA PO3CIATH IIKIiJI-
JMBI Ta3u Ha OB TepUTOPii, @ HE yTUITI3yBaTH iX.
[Ipo eKOHOMIIO TETUIOBOTO TIOTEHITiay MOBa HaBITh
He hze.

Hawmu 3anponoHoBaHO TEXHOJIOTTUHY CXEMY BUKO-
pUCTaHHS XIMIYHOTO Ta TEIUIOBOTO TIOTEHIIATY BiJI-
NpanbOBaHUX Ta3iB, IO BIMOBIIa€ EKOHOMIYHIN J10-
IIIJTBHOCTI, € TIPOCTOIO B peajizallii Ta MoJiIIiIye eKo-
JIOT1YHY CHUTYAIIilo.

OpHUM 3 HAIIPSIMIB BUPIIICHHS IOCTABJIEHO] 3a/1a-
9l € MOZICpHI3allisl anmapaTiB caTypaii IIITXOM CEeKITi-
OHYBAaHHS amapariB MPHU 3arajJbHOMY MPSIMOTOII pPO-
00TH CeKiH.

HocmimkeHast poboTa THUIIOBUX amapariB cary-
parii B 6apO0oTa)XKHOMY PEKHMMI Ta MOJIEPHI30BaHOTO

TunoBuii catyparop JBoxcekuiliHuii caryparop

- 0,05
1,39 1,42
0,085 0,084
66,3 85,0
2.7 3,1
88,4 89,17
0,0648 0,0553

OTtpumani AaHi CBiI4aTh MPO 30UIBIIEHHS BUKO-
puctanns CO, B IBOXCEKIIHHOMY CaTypaTopi Marke
Ha 20%. LlykpoBi po3unHH miciisi 0OpOOKH B TAKOMY
caTyparopi MarOTh BHIII SIKICHI TIOKa3HUKH, IO JO-
3BOJISIE HA 3aKJIFOYHIN cTafil oTpuMaru Oiblie Kpuc-
TaJI4YHOTO I[YKpY.

Bumiproanns konuentpauii CO, B 1BOXCEKIINA-
HOMY caTypaTtopi Ipe/icTaBicHi B Ta01. 2.

CepenHiii MOKa3HUK KOEQIII€EHTY BUKOPUCTAHHS
niokcuay Byriemnto Ha 15...20 % Bummii 3a aHaJIOT14-
HUH MIOKa3HUK B TUTIOBOMY cartypatopi [13].

TakuM YUHOM, BIPOBA/KEHHS y BHPOOHHUIITBO
JIBOXCEKIIIMHUX arapariB caTtypailii J103BOJIsi€ TOKpa-
IIUTH SKICTh IIyKPOBUX PO3YMHIB Ta 3MEHIIIUTH BUKH-
TV BIJNpalbOBaHUX ra3iB B arMocdepy.

[IpoBeneH1 nOCHIKEHHST TO3BOJIMIN 3HAWUTH 3a-
KOHOMIPHOCTI POOOTH PO3MUIIOBAIBHOTO CaTypaTo-
pa Ta BCTAHOBUTH 3aJI€XKHICTh 00’ €MHOTO Koe]ilieH-
Ta Macorepeiadi Bl mapameTpiB MpoIiecy.

Maconepenadya pedoBUHH 3 OnHi€l (a3u B iHIIY
MPOXOJHTH 3T1THO OCHOBHOTO 3aKOHY Macollepe/iadgi:

dM Ac
(2)

dF*dr R
ne dM — KiNbKICTh PEYOBUHH, SIKA MEPEXOTUTH 3
onHi€l a3y B HILY;
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Tabnuysn 2

KonuenTpauist niokcuay Byrjienio B ABOXceKLiiiHOMY caTypartopi
3 MOYATKOBOK PO3NHUJIIOIYO0I0 CTATIEI0

Kounuenrpauin CO,

Ne gocainy Ha BXOJ1i B caTyparop,
[CO,]™", 006.%
1 22
2 22
3 21
4 25
5 23
6 23,5
7 22
8 27
9 25

Cepezme SHAYCHHA

dF — moBepxHs KOHTAKTy a0o po3ainy das;
AC — pymriiiHa cuia nporiecy (pi3HHUI piBHO-
BaXXHOI 1 p0O0Y0T KOHIICHTpAIIii);

dr — yac;
R — omip.
Benmnauna, 3BopoTHa omopy R, € KoedillieHT Ma-
corepenadi:
K=1/R 3)

KoedimienT wmacconepenadi  Bupakae co0OOr0
KUJIBKICTh PEYOBHHHU, 110 MEPEXOAUTH 3 OfHIET (ha3u
B IHIIYy 32 OAMHUIIIO Yacy Yepe3 OIMHUIIIO MMOBEPXHI
KOHTAKTy (a3 IpH pyLiiiHii cuii, 110 JOPiBHIOE OH-
auti. [Ipu mpoBeneHHi Macomnepenadi BaKKO pO3UnH-
Hux rasis, skum € CO, , omip Maconepenadi, 3a3Bu-
Yaii, 3HAXOAUTHCS 31 CTOPOHU ra3oBoi (a3u Ta 3aie-
JKUTH Bif 11 mBHIKOCTI. Pyx razoBoi ¢a3u B abcopbe-
pi XapaKkTepu3yloTh KpuTepiem Peiinombca:
_ WZ ) de ' pZ
= “

M,

le W, — HIBHJKICTb a3y B JaHOMY IIEpEPi3i peak-
TOPA;

M, — KOE(IIEHT TUHAMIYHOI B I3KOCTI;

d, = 4-F/[I- exBiBanenTHuii giametp OynbOaniku
ra3oBoi (a3u B pinkiit dasi;

F I1 — moma i mepuMeTp 3MOYCHOTO Tepepizy
BiJIMOBIAHO.

OckiTbKHM BH3HaUeHHS Koe(ileHTa Macorepea-
4i K, BITHECEHOTO JI0 OJIMHHUIII MOBEPXHI € CKJIAHOIO
3a/1a4€10 B 3B’SI3KY 3 HEBU3HAUEHICTIO TUIOIIII MTOBEPX-
Hi po3nijeHHs a3, TO KOPUCTYIOThCS 00’ €MHUM KO-
edinienTom Maconepenadi k , skuii Moxe OyTH 3Ha-
iaenuii o piBHsHHIO [12]:

Re,

Konuenrpauin CO, na

KoedinienT BnmogMCTaHHﬂ,
UK

orlacuryparmp, | 0 o Ko

6,0 77,4
5,5 79,4
8,0 67,3
5,0 84,2
7,5 72,9
9,0 67,8
8,0 68,9
10,0 70,0
7,6 75,7

73,7

k, =057-w}> U (G V)" (5)

1€ W, — IPUBEIEHA MIBUAKICTH Tasy, M/C;

U- ryctuna 3potieHss, m° /( M2 ¢ );

1,0 — MacoBa KUIbKICTb BUIIAPEHOT BOJIH, KI/C;

V 5 — 06’eM posmuroiouoro abeopepa, M.

PiBHsAHHSA cnpaBeAnuBe B Jlana3oHi 3MIHM Mapa-
METpIB:

w.=0,01...1,2 m/c; U=0,005...0,05 m’/m* c.

[HIIMM 3HAYHUM pe3epBOM 30UTBIIIEHHS ITBUIKO-
CTi Macoliepesiaui € CTBOPEHHSI MAKCUMAaJIbHO MOXKIIH-
BOI [TOBEPXHI KOHTAKTY (a3 Mpu pO3MUIIOBAHHI PiH-
HU (OPCYHKOI0. BepXHBOIO MEXKEI0 I[bOT0 MPOIIECY €
BUHECEHHS pikoi (a3u razoBoro.

AHaJi3 piBHSHB Macoliepeiadi MoKa3ye, o CTBO-
peHHs 00NaiHaHHs, B SKOMY MPOIECH Macomnepeaayi
B1JI0YBalOTHCS 3 BUCOKOIO IHTEHCUBHICTIO, OTHO3HAY-
HO TIPUBOAMTH JI0 3MEHIICHHS BUKUAIB. Takuil musax
3MEHIICHHS 3a0pyIHEHHS CEpPEIOBHUINA PEeai3yeThCs
B Cy4YaCHHX amaparax carypaiii, OHUM 3 SIKUX € ca-
TYpaTop 3 HEPIIO0 PO3MUIIOIOYOI0 CTa/Ii€l0 KOHTAK-
Ty (a3 Ta HacTynmHOIO 6ap6oTaxkHo0. ONHAK, BUKUIN
XO04Y 1 3MEHIITYIOTHCS, Ta BOHH BCE TAKH €.

Jns X yTumizanii HaMu OPOTOHYETHCS MPOCTa B
peamizallii TexHonoriuHa cxema. Bona mo3Bossie Mi-
HiMi3yBaTu BIUIMB arpeCUBHUX I'a3iB Ha CEPEIOBHUIIIE,
Ta TIOBHICTIO YTHJII3yBaT Ha TEXHOJIOTIYHI MOTpeOn
TEIJIOTY HAaCHYEHOr'0 BOASHUM MapoM BiAMpalboBa-
HOTO caTypaliifHoro Ta CyabQiTaiifHOro rasis.

3menmenns konuenrpauii CO, ta SO, B Bianpa-
IIbOBAHUX T'a3aX MOXJIMBE IpU aOCOPOLINHOMY OYM-
IICHHI, SIK HAaHOUIBII €KOHOMIYHOMY Ta MPOCTOMY B
peaunizanii. HeBupimeHUM NUTaHHSM € Te, Ha K1 TeX-
HOJIOT14HI IOTPeOU HAlIPaBUTHU yTHJII30BaH1 MOTEHIII-
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anu, o0 MoTiM He BUHHMKIIA HOBA MTpo0OIemMa yTuiiza-
i1l CKUJIB.

TexHiyHMIA aHaAI3 BIAIIICHDh IIYKPOBOTO 3aBOAY
MOKa3aB, M0 HAaWKpaluM BapiaHTOM ISl BHKOPHUC-
TaHHS BIANpallbOBAaHUX Ta3iB 3 amapariB caTyparii
Ta cyabdiTauii € monepenHs oopoOka HUMHU OypsiKo-
BOi cTpyXku. B nudysiiini anapatu OypskoBa CTpyx-
Ka TOTpaIuisie 3 HU3HKOI TeMITepaTryporo (0CoOIMBO
IIe BIIYYTHO B XOJOJHY IOPY POKY), a TOMYy Ha IO-
YaTKOBIN CTajil eKCTparyBaHHs caxapo3W Maiibke He
BinOyBaeThCs. J{si MpOrpiBaHHA CTPYKKU BUKOPHC-
TOBYIOTh PEKyICpaTHBHE Ta IHTCHCUBHE ITiJIBE/ICH-
HS TeTUIa Yepe3 CTIHKM MapoBUX KaMep, HarpiBarouu

CTPYHKKOIO B1I[6YBa€TBC$I JIeHaTypaIlisi 000JIOHOK KJTi-
TUH 1 KIITUHHUHN CIK BUIBHO MEPEXOIUTh B €KCTpa-
reHt. Ta BHACHIIOK KOHTAKTy OypsIKOBOT CTPYXKKHU 3
HACHUYCHUM TIApOM MOXKJIMBE PO3BApPIOBAHHS CTPYXK-
KU, BTpaTa HElo MPYKHOCTI, pi3Ke MOTipIIeHHs YMOB
MPOIIECy EKCTparyBaHHs IyKPO3H 1 3arajioM HE OTpHU-
MY€ETBCS OUiKyBaHHIA MO3UTUBHUN €PEKT.

IMomaya i ommaproBaHHs OypSKOBOI CTPYXKKH
BiJIIPAIlbOBAHOTO caTrypariiHnoro abo cymnbdirariii-
HOTO Ta3iB JI03BOJISIE:

B CKOPOTHTH TIPOIIEC TEIIIOBOi 00pOOKH OypsKo-
BOI CTPY)KKHU IUISIXOM TMOTNEPEIHHOIO KOHTAKTY 3 BH-
KHJIaMH Tapsdoro caTypariiifHoro ta cyib]iTarmiitHo-

B amacgemny
@ | 2
s ) = 7 . 24
\"“-\. e, .
_. i - il '
.'I. -H..
. ':5 .'Er
5 = o
2 | 2. }l’"‘_
}§ _I':"' _;_‘
—_— v o3
=] = 8 0
= 2 = =
E:, = =
=2 £) I
= s
=

Puc. 1. Ilpunyunosa cxema ownapioganis OypsaKo8oi CIMpYICKIL:
- ciprocnanosanvha niu; 2- anapamu cynvgimayii; 3- anapam I camypayii;
4- anapam Il camypayii; 5- 6ypaxopizku, 6- ownaproéad 6ypsaKo8oi CMPY’CKU,
7- oughysitinuii anapam

il 1o ontumanbHOi Temneparypu 70...72°C. OgHak,
IIBUJIKO HATPITH BEIUKUI 00’ €M XOJIOIHOI CTPYKKH
B amaparti npoOieMaTuyHo, 00 TeMIieparypa CTiHOK
TETIIOOOMIHHUX TIOBEPXOHBb HE MOXe OyTH BHCOKOIO,
OCKUIBKHM MOKJIMBE PO3BAPIOBAHHS CTPYXKKH, BHACTI-
JIOK 4OTO YTBOPIOIOTHCSI «IIPOOKMW» B amapati Ta 3Ha-
YHO TOTIPIIYETHCS TPOLEC eKCTparyBaHHsA, BinOy-
BAETHCS TEPMiUHE PO3KIIAJAHHS CaXapo3u Ta IOTip-
IIY€EThCS SAKICTh AUQY3iiHOTO COKy. J[st mocarHeHHs
HOPMATUBHUX BEJIMYMH BTPAT MPOAYKTUBHICTH AuDy-
31HUX anapaTiB 3HIWKYIOTb.

Jnst moKpaleHHs IpoLecy eKCTparyBaHHS caxa-
PO3H 3aIpPONOHOBAHO BUKOPHCTOBYBATHU IIOIEPEIHE
OIITIAPIOBAHHS CTPY)KKH HATPITUM AUQY3IHHUM CO-
KoM, a00 HaCHYEHOIO BOASHOIO Maporo [5] 3 Temmepa-
typoto 101°C.

B ocrannpoMy BHITa/IKy, Mapa BiJJIa€ TETIOTY Ma-
POYTBOpCHHS Ta HarpiBa€ CTPYXKY, KOHJICHCYETb-
Csl Ha HIH 1 MOTparuisie B I[I/I(l)ySH/IHI/II/I amapar. Ilpu
KOHTAKTI Mapy BHCOKOTO MOTEHIIany 3 OypsKOBOIO

o rasis;

B BHACIIIOK HASIBHOCTI B BiANPaIibOBaHOMY Cary-
paumHOMy rasi nepukopucranoro CO, 3 KOHIIEHTpa-
miero 10...15 06. % omHOYacHO 3 KOHI[GHC&LIICIO napu
3 carypauiiHOTO Ta3y MPOXOIUTH Ipolec adcopOoIi
CO, 3 yTBOpEeHHAM Ha OypsSKOBIH CTPYkIIi BYTiIbHOT
kuciotu (H,CO,) Ta sumwkyerbes pH, 1o, 5K Bigo-
MO, TIPUBOJUTH 10 MOKPAIIEHHS BUIYYCHHS caxapo-
31 3 OypsIKOBOI CTPYXKKHU 33 PaxyHOK 30UTbIICHHS i1
HpPYy>KHOCTI;

W BHACNIJIOK HemoBHOI yTwmisamii SO, B Bianpa-
[IOBAHOMY Ta3i Micisl CynbQiTaliiHUX YCTaHOBOK
npoxoauTh Tpouec abcopbuii SO,, mo 3umwkye pH
PO3UUHY Ta IMOKPAIIy€e eKCTParyBaHHs caxaposu 3 Oy-
PSAKOBOI CTPY)KKH 32 PaxyHOK 30UIbLIEHHS i1 TIPYXK-
HOCTI;

B JIOCSTAETHCS JIOAAaTKOBA YTHIII3AIliS JTIOKCHITY
BYIJICITIO 3 BiAMPAIlbOBAHOTO CATypPAIlifHOTO Ta3y Ta
JTIOKCUIY CIPKH 3 BIANPAIlbOBAHOTO Ta3y IMiCHsl CYJb-
¢iTaniiiHUX YCTaHOBOK, L0 3MEHIIy€E 3a0pyJHEHHs
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arMoc(epu Ta JOAATKOBO YTHIII3Y€E TEIUIOTY BEIHMKO-
ro 00’eMy rasy, 110 BUKHJaBcs B aTMocdepy.

[IpuHnMnOoBa cxeMa BUKOPHCTAHHS BIINPaIbo-
BAHOI'O caTypaliifHOro rasy 3 amapariB caTypalii Ta
cynbdiTarii npeacrarieHa Ha puc. 1.

Bypsiku monpiOHIOIOTECS HA CTPYKKY B Oypsiko-
pi3kax 5, sika MOTpaIUIS€e B OIINAPIOBaB 0, B HUKHIO
YaCTUHY SIKOTO HAMpPaBJIE€THCS BiAMPAIlbOBAHUH a3 3
armaparis cyabdiTariii 2 Ta anmapariB Nepiioi Ta Jpyroi
carypariit 3 1 4 BinnmoBigHO. Y amapati 6 TpoOXoauTh
KOHTaKTHHH TerI000MiH Ta abcopOIisi arpecCuBHUX
ra3iB. [lonmepennro oOpoOsieHa OypsikoBa CTpYXkKa
noTparuisie B nuy3iiHui arapar 7 1j1s eKcTparyBaH-
HsI caXxapo3u.

Cuin TakoX 3BepHYTH yBary Ha Te, IO IIPHU KOH-
JeHcallii mapy Ha MOBEPXHI XOJIOTHOI CTPYKKH Bif-
OyBa€eThCs 3MEHIIIEHHS 00’ €My Ta3y, TOOTO OIIIApPIO-
Bauy CTPYXXKKHU MPAIIOE SIK KOHTAKTHUN KOHJEHCATOD,
TOMY JOJATKOBOTO OoOJagHaHHA Ul MOAadi Bimpa-
IIOBAHOTO Ta3y HE TOTPIOHO.

Kpim Toro, 3umkenns pH po3unHy BHACHiIOK
YTBOPEHHS BYT1JIbHOI 1 CIpYaHOI KUCJIOTH J103BOJIUTh
3MEHITUTH BUTPATH Cipku abo cipyaHOi KUCIOTH (B
3aJIeKHOCTI BiA cmocoOy cynbdiTanii piauHu) s
cynbdiTallii eKCTpareHTy, 1o MOIAEThCI B MUDy3iii-
HUH arapar 70 onTuManbHoro 3HaueHHs pH 5,8...6,1.

Takum 4MHOM, NpeJICTaBlIeHa TEXHOJIOIIYHA CXe-
Ma BUKOPHCTAHHS XIMIYHOTO Ta TETUIOBOTO TOTEHITi-
ally BiANpalbOBaHUX ra3iB 3 amapariB caryparii Ta
cynbdiTariii J03BOJUTh MIHIMI3yBaTH BIUIMB arpe-
CUBHUX ra3iB Ha CEpEIOBHIIIE.

BripoBa/ykeHHSI CXEMH CKOPOTHTH Yac TEIIOo-
BOT 00poOKHM OypsSKOBOT CTPYKKH BHACIIAOK TOTIEepe-
JTHHOTO KOHTAKTy 3 BUKUAAMHU rapsyoro caryparii-
HOTO Ta CyJb(diTamiifHoTro Ta3iB; 3HU3UTH pH po3un-
Hy Ta MOKPAIIUTh BUIIyYCHHS caxapo3u 3 OypsiKoBOi
CTPY’KKH 32 paxyHOK 30UIbIIIEHHS 11 IPY>KHOCTI; 3HU-
3UThCs 3a0pynHEHHs aTMocdepH Ta 10JaTKOBO YTH-
J3y€ThCSl AI0KCUJT BYIJICLIO 3 BIANPAIbOBAHOIO ca-
TypamiiHOTO Ta3y Ta MIOKCH CIpKH 3 BiIIpamboBa-
HOTO rasy micis Cynb@iTalifHUX yCTaHOBOK.

Bci i 3ax011 € €eKOHOMIYHO JOIITBHUMU, TIPOCTI
B peai3allii Ta MoKpaulytoTh €KOJIOTIYHY CHTYAIIIIO.
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