4. BucHoBKH

VY Takuii crocid Ha eKCHepUMEHTAIbHOMY CTEH[I MpPEeICTaBisuiacs MOXKIMBICTDH
BU3HAYaTH TOBUIMHY IUTIBKH, TYCTHHY 3pOIICHHS, BHUTpaTy depe3 pPO3MOAUIbHUN
IPUCTPIiil, pEOJIOTIYHI XapaKTEPUCTUKUA POOOUUX PIAMH.
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COCTAB KOHIAEHCATOB, OBPA3YIOHIUXCH ITPU OXJTAZKIAEHNUN
I'A30B INCTHIJIAIIUA B TPOU3BOJACTBE CO/bI

PosrnsiHyTo yTBOpeHHsST KOHJEHCAaTiB B IIpollecax OXOJIOJKYBaHHS Ta3iB y BUPOOHHIITBI
KaJbIIMHOBAHOT coiu. Pe3ynmpTaTh OOCTE)XEHHS NPOMHUCIOBUX alapaTriB MOKJIAJAEHO B OCHOBY
onepxaHHs GOPMYT 7l PO3PAXYHKY XIMIYHOTO CKJIaTy KOHJICHCATIB 1 iX TEMIEpaTypH 3aJeKHO Bif
napaMeTpiB TEXHOJIOTTUHOTO PEXKUMY.

PaCCMOTpeHO O6pa3OBaHI/IH KOHACHCATOB B TIIpoHECCax OXJAXKACHHUA TIa30B B IMPOU3BOIACTBC
KﬂJIBHPIHI/IPOB&HHOﬁ COJHI. PG3YJ'IBT&TI)I O6CJ'I€)10B3HI/I$I IMPOMBIINIJICHHBIX aIlllapaTOB IIOJIOKCHBI B
OCHOBY MNOJYUCHUSA (bOpMy'H IJIg pacueTa XUMHUUYCCKOTr0 COCTaBa KOHACHCATOB U UX TCMIICPATYpPhLI B
3aBHUCHMOCTH OT MapaMETPOB TEXHOJIOTMYCCKOI'O pEKMMaA.

Condensates formation in the process of gas cooling in the soda ash production was examined. The
results of industrial apparatus survey was used as a basis for obtaining formulas for calculating the
chemical composition of the condensates and their temperature in dependence on the parameters of
the technological mode.

B npousBojicTBE KanbIIMHUPOBAHHON COABI 10 aMMUAYHOMY METOJY B pe3yJIbTaTe
OXJIAKJEHUSI TEXHOJIOTMYECKUX Ta30B O0Opa3yroTCs 3HAUYUTENIbHBIE KOJIUYECTBA
KOHJIEHCATOB, COJEpKalllMX aMMHaK M aMMOHUWHBIE COJIM KapOOHATHOW KHUCIIOTHI.
VYnanenve v MOBTOPHOE HCIOJIB30BAHME aMMHaKa M3 ATUX KOHJIEHCATOB CBSI3aHO CO
3HAUMUTEIBHBIMU  3aTpaTaMd H3-3a TOTPEOJICHWs OOJBIIOTO  KOJWYECTBA BCE
JopoXKamonmx sHepropecypcoB. [lo3ToMy akTyalbHBIM MPEICTABISETCA TOUCK
HaIPaBJICHUI COKPAILICHUS] KOJIMYECTBAa KOHJIEHCATOB U MCIIOJIb30BaHUS OCTABILIUXCS B
MpoU3BOJACTBE 0Oe3 ymanmeHus ammuaka. OJHAKO pEHIeHUI0 ASTUX 3a7ad JIOJDKHO
MPENIIeCTBOBATh BBISICHEHUE 3aBUCUMOCTEH 00beMa W COCTaBa OOpPa3yHOIINXCS
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KOHJIEHCATOB OT YCJIOBHM BEAEHUS TEXHOJOTHMYECKOTo Mpolecca M MPUMEHEHHOU
annaparypsl.

AMMMaK-cosiepKalie KOHACHCAThl B IPOU3BOJCTBE KaJbLMHUPOBAHHOM COJIBI
00pa3yroTcs Ha CTaausX AUCTUUISALUU U KaJbI[MHAIIMK B MPOLIECCE OXJIAXKICHUS T'a30B.
Ha craguu nuctuiuisiiuu, BHayajie, B PEKyNEpPaTUBHOM TEMIOOOMEHHHUKE, HOCSIIEM
Ha3BaHue «koHaeHcatop auctwusinuny (KJC), oxnaxkmaemblid ra3 mnepenaeTr CBOKO
TEIUIOTY MOCTYIAIIEMY Ha PEreHepalyio MaTOYHOMY pacTBOPY, TaK Ha3bIBa€MOM
«punbrpoBoil kuakoctw» (DXK). 3areM, ra3z oxjaxkmaerca B XOJOJUIBHUKE rasa
muctuiusinun (XT'AC) Bogoit. Ha craguu xanbnuHAIMK, KOHJEHCATBI 00pa3yroTcsl B
pe3ynbTaTe  OXJIAXKICHUS BOJOM Ta30B, TMOJIYYEHHBIX TIPU  MPOKATUBAHUU
(KampLIMHAITMY ) THAPOKapOOHATa HATPHSL.

Borpocam paGoTsl anmapatypsl sl OXJIAXKACHUS ra30B TUCTUIUIAIMH TTOCBAIIEHA
oOIIMpHAs JTUTEepaTypa, U3 KOTOPOH CeIyeT BhIISIUTh GyHIaMeHTaIbHYI0 padoty [0],
r7ie, B YaCTHOCTH, Ha OCHOBaHMHM MaTEPHUAJIbHBIX 0aJaHCOB PAaCCUYMTAHBI KOJIWYECTBA
koHaeHcaToB, oopaszyromuxcs B KJC — 483 kr/t conpt u XI'JIC — 187 xr/T comsl. Uto
KacaeTcsl KOHJIEHCATOB, 00pa3yIoMINXCcsS HA CTAAUMN KaJbLIMHAIIMN, TO UX KOJIWYECTBO B
monorpacduu [0] oueneHo B 484 Kr/T compl.

CnemyeT OTMETUTh, UTO BCE IMIEPEUYUCICHHBIE JIaHHbIC TMPUBS3aHBI K
ONTUMAIbHOMY TEXHOJIOTHYECKOMY PEKHUMY BEAEHUSI COOTBETCTBYIOLIUX MPOIECCOB U
BIIOJIHE KOHKPETHBIM THIIAM amlapaToB, CYIIECTBOBABIIMX HAa MOMEHT HalHUCaHUs
UTUPOBAHHBIX paboT. K cokaneHuto, B CUIy pa3IMYHBIX MPUYUH PEKUMBI PaOOTHI
anmnapaToB JUCTWUIALMYU U KaJblUHAIIMU YACTO OTIMYAIOTCS OT ONTHUMalbHBIX. Kpome
TOrO, MOSIBUJIMCh HOBBIE THIIBI aNMNapaToB M Ha OJHOM NPEANPUATAN MOPOH
AKCIUTYaTUPYIOTCSI HECKOJBKO PAa3HbIX KOHCTPYKIMM, BBIMOJHSIOMINX OJIHOTUITHBIE
3amaun. Llenpio HacTosmel paboThl OBLJIO CO3/IaHUE METOJUKHU pacyeTa XMMHYECKOTO
COCTaBa KOHJICHCATOB Ha OCHOBaHUU MapaMETPOB TEXHOJOTHYECKOTO pPEKHUMa
(bUKCUPYEMBIX PETJIAMEHTHBIMH CPEJICTBAMHU KOHTPOJIS TpoIecca.

Takass mMeToauka HEOOX0aUMA, KaK I pacyeTa MaTepHaIbHbIX 0alaHCOB, TaK U
JUIsL OTpENIeTICHUs TePMOJAMHAMUYECKUX XapaKTEPUCTUK YYACTBYIOIIMX B IpoOIEcce
NOTOKOB, B&XXHBIX MpPU HAXOXJIEHUU OanaHca TerioTel. IIpobnemolt mms wux
COCTaBJICHUS ABJISIETCS MOJIy4eHHE JaHHBIX O cocTaBax oOpazyromuxcs diaerm. Jlemno B
TOM, YTO pacyeT COCTaBa JIOCTATOYHO IPOMO3JIKAS U CIOXKHAs MPOLEAYpa, OCHOBaHHAs
Ha 3HAHUM TEIUIO- U MACCOOOMEHHBIX XapaKTEPUCTHK XOJOIUIBHUKOB. K Tomy ke,
YUUTHIBAS pa30pOC ATUX XapaKTEPUCTHUK, OMPEAEISIFOIINIICS KOHCTPYKIIMEH araparos,
CPOKOM UX CIYXObl M APYTMMH TPYJHO YUYUTHIBAEMBIMU (PaKkTOpamu, pe3yibTaT
MOJIy4aeTCsl BECbMa MPUOIN3UTEIIBHBIM.

Haubonee HajeXHBIM IyTEeM pEIICHUS 3a/Jadyd pacueTra CcocCTaBa SBISETCS
0000111eHIe pe3yabTaTOB 00CIEeIOBaHUS allllapaToB YCTAHOBJIECHHBIX Ha JICHCTBYIOLIUX
NPEANPUATUAX CONOBOW IPOMBILUICHHOCTH. Ha COmOBBIX 3aBomax Y KpauHbl U CTpaH
CHI' Ha CTaguM JUCTHIUBILMA B HACTOSINEE BPEMs SKCILTYaTHPYIOTCS OIMHAKOBBIC
XTAC, Tak Ha3piBaeMoW «OoueyHoOM» KOHCTpykuuu [0], u Tpu pa3audHbIX
koHcTpykimu KJIC. Onna u3 Hux (Hanbonee pacnpoctpanenHas) anaidoruyda XI'JIC u
IpPeACTaBIIseT OO0 TOPU3OHTAIBHBIC MYYKU TPYO, pa3MeIllleHHbIE OAUH HaJ APYTUM B

1 o .
[TpunsATOE B COMOBOM IMPOM3BOJCTBE HA3BAaHUE CTAINHU pEreHepaii aMMHaKa U3 MaTOuYHON ((HIBTPOBOIT) KHUIKOCTH,
o0pa3yroleiicst mociie OTACICHUS OT Hee Ha GHIbTPax MPOAYKTa — THAPOKapOOHATa HATPHS.
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npsiMoyrosibHoM kopryce (nanee juig kpatkoctu KJ/IC-TB). JKunkocte aBmxercs
BHYTpU TpyO, a ra3 CHapyXd IEpPEKPECTHO MO OTHOLIEHUI0 K TpyOam. Bropas
KOHCTPYKIIUSI — BEPTUKAJIbHBIA KOXKYXOTPYOUaThIl TEMJIOOOMEHHHK C TJICHOYHBIM
nBumxeHreM xkuakoctu BHYTpu TpyO [0] (mamee — KIC-TT). Tperhsi KOHCTpYKIHS
(manee — KJIC-TK) npuHUMIUAIbHO OTAMYAETCS OT MEPBBIX JBYX TEM, 4YTO TIa3
oxJlaxkaaercs B anmnapare npsMoro koHtakra (AIIK) nmupKyaupyroomuM KOHIEHCATOM
[0]. TMocnemnuii, B CBOK oOYepeb, CHIKACT CBOK TEMIEPAaTYypy B BBIHOCHOM
TEIUI00OMEHHUKE OT/IaBasi TEIUIOTY (PUIBTPOBOM KUAKOCTH.

bbuin  0000111€HbI pe3ynbTaThl O0CIEIO0BAaHUS BCEX IEPEUYUCIIEHHBIX THUIIOB
annapatoB. CpenHuil coctaB (UIBTPOBOM JKUAKOCTH, MOCTYHaBIIEH Ha CTaJMIO
JUCTWUISILIMM, U UHTEPBAJIbI €r0 BapbUpOBaHUs NpejacTasiieH B Tadiu. 1. Kak BunHO u3
3TOM TaONMLbI, COCTAaB BAapbUPOBAJICA B OTHOCUTENIBHO Y3KHUX I[Ipelenax, uTo
0o0yClIaBIMBalIO W OTHOCUTENIBHOE IIOCTOSIHCTBO COCTaBa Ta3a JAUCTUJULLMUM, a
CJIEIOBATENIbHO TIO3BOJISUIO MpeArnoyaraTb (YTO M TOATBEPIMIOCH Ha MPaKTHKE)
OTCYTCTBHE BIIUSHMS 3TOTO (DaKTOpa HA COCTaBHI (pierm.

Tabmuua 1. CoctaB GUIBTPOBON KUAKOCTH

BGH_[CCTBO KOHHGHTpaHI/IH, rpaHI/II_IBI N3MCHCHUA
KMOHB/ M3 HUWXHAA BCPXHAA
[Tpsimoii TuTp 1,33 1,21 1,46
NH3 oOmmit 4,52 4,17 4,79
Cr 4,31 4,16 452
CO; 0,902 0,814 0,975

B mpornecce o0ceioBanus, B 4aCTHOCTH, MPOBEPSUIIOCH BhICKa3aHHOE B padote [0]
MPEANOJIOKEHHEe O TOM, 4YTO KOHACHCAT Ha BBIXOJAE W3 COOTBETCTBYIOIIETO
XOJIOMWJIbHAKA HAXOJHWTCS B PABHOBECHH C MOCTYITAIOIIMM Ha OXJIAKICHHUE Ta30M MPH
TeMIlepaType KoHJeHcaTa. [loaTBepkaeHNE CIPaBeIIMBOCTA TAKOTO IMPEATOI0KCHUS
TIO3BOJIMIIO OBl OTIPEIEIIATH COCTAB MO M3BECTHBHIM [0] TaHHBIM O PABHOBECHH B CHCTEME
NH; - CO, — H,0.
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Ha6nopaemas senuymHa
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3HaueHve npu paBHoOBecUn

3HaueHMe npu paBHOBEC un
a 0

Puc. 1. Koppensuust Mexay HaOIIOAaeMbIMA MOJBHBIMH  KOHIIEHTPALIUSIMHU
(xmonb/M°) aMmuaka (a) u AHOKcHaa yriepoxa (6) BO (ierMe W paBHOBECHBIMH HX
3HA4YeHUSIMU TPU TeMIiepaType (GraerMeol.

VYka3aHHas NpoOBEpKa NPOBOAUIIACH IIYTEM HAXOXKICHUSA CTEICHU KOPPEJSUUU
MEXIy COCTaBOM (hJIeTMBI, OTIPEICTICHHBIM IO Tpa)ueCKM JaHHBIM O PAaBHOBECHH, U
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baxkTryecku HaOJIIOAaEMbIM €€ COCTaBaM 1o pe3yJibTaTaM 00CieI0BaHUM.

Ha puc. 1 «a» u «0» npuBeneHa Takas Koppemsauus B rpaguueckoit popme. Kak
BUIHO U3 Tpadpmka Ha puc.l «a» Koppemsmuss MEXAy pPaBHOBECHBIMH W
HAOIOMaeMBIMA KOHIICHTpAITUSIMA aMMHaka BeChbMa BBICOKA W XapaKTepU3yeTCs
kodpunmentom koppemsiinu R = 0,98. Koppensuusa gaHHbIX 10 THOKCUAY YTiepoaa
3ameTHO Xyxke (R = 0,88), uTo MOXeT ObITh OOBSICHEHO, KaK OTHOCUTEJIbHO HHU3KOU
TOYHOCTBIO PE3YyJIbTATOB, MOJYYa€MbIX B MPOMBIIUICHHBIX ASKCIEPUMEHTaX, TaK U
Oonpleld, YeM Ui aMMHaKa, IIOTPEIIHOCThIO  OMNPEACIICHHS PaBHOBECHOM
koHneHTparuu CO, B o0jacTh COCTaBOB Ta3a, XapakTepHbIX s padotel XI'JC u
KJIC.

Hecmotpss Ha pa3zbpoc ToueK, OHH TPYNIHUPYIOTCS OTHOCHUTEIHHO CILIOIIHON
JUHUHU, COOTBETCTBYIOIIEH paBEHCTBY HAOJIOMaeMbIX W PABHOBECHBIX 3HAYCHUM
KOHIICHTparuu. TakuM oOpa3oM, MOKHO CUUTATh, YTO MPEANOJ0KEHHE O TOM, YTO
KOHJICHCAT Ha BBIXO/IC U3 COOTBETCTBYIOIIETO XOJIOUIbHUKA HAXOIUTCSI B PABHOBECUH
C MOCTYMNAIOIIUM Ha OXJIaXJAECHUE ra30M, MOXKHO CUMTATh MOATBEPKACHHBIM.

Crnenyromend 3amadeil SBISIETCA ONPEACJIEHHWE TEMIIEPATypbl KOHJIEHCATa,
3aBUCAIIECH, B OCHOBHOM, OT TEXHOJOTHYECKOTO peXUma pabdOoThl ammapara M €ro
KOHCTPYKIMU. Pe3ynbTaThl SKCHEPUMEHTAIBLHOIO HCCIEIOBAHUSI ATOM 3aBUCUMOCTHU
MpeacTaBlieHbl Ha puc. 2. M3 rpaduka BHUIHO, YTO TeMIlepaTypa KOHJEHCaTa H
TeMIeparypa BXOJAIIECr0 B ammapar ra3da KOppPEIUPOBAHHBI, YTO JIETKO OOBSICHUTH
KOHCTpyKIMel anmnapata. KoHaeHcar u ra3 B ammapare ABWXKYTCS B NMPOTUBOTOKE.
[TockonbKy mpu 3TOM OOpa30BaBIIMICS KOHJEHCAT IEpea BBIXOJOM H3 arlapara
KOHTaKTUpyeT ¢ Bxosaimum razom, To B KJIC-Th u KJC-TT TeMnepaTtypa KoHJieHCaTa

3aBUCUT OT  OanaHca
WHTCHCHUBHOCTH TEIJI00OMEHa £
C Ta30M C OJIHOM CTOPOHBI, U C 90
GUIBTPOBON  KUAKOCTHIO (B 85
KIC) wmm  oxjaxaaromen
Bojoit (B XI'ZIC), ¢ mpyroii.
3nech " najee o
TEMI000MEHOM c rasom 65
MOHUMAETCSI CyMMa «CyXOTro0» 60
- 3a cyer pa3HOCTH
TeMIIepaTyp, U «KMOKPOTo» — 3a
CYeT TEIUIOTHI KOHACHCAIIUU U
abcopOuum, TermiaooOMeHa. B
KIAC-TK, rane BCTpOEHHBIE

80

75

70

Temnepartypa nermsl, © C

55
66 68 70 72 74 76 78 80 82 84 86 88 90

TemnepaTypa rasa Ha Bxoaé C

Puc. 2. 3aBucumocts Temmneparypsl (QJIETMBI OT
TeMmImeparypsl raza Ha Bxojae B anmnapar:l — K/C-Tb;
MOBEPXHOCTH OXJIAXKCHUS 2 = KAC-TK; 3 — KJC-TT; 4 = XTC-1; 5 = XTAC-
OTCYTCTBYIOT, TEMIIEPATYPA 2,6 - XIAC-3; 7 - XT1IC-4.

KOHJIEHCATa OMpeAeIeTCs,ITIaBHBIM 00pa3oM, HHTEHCUBHOCTHIO TETUIOOOMEHA ¢
ra3oM M B MEHBIIEH CTENEHU — TEMIIEPATYypPOM OXJIAXIECHHOIO KOHJIECHCATA,
IIOJaBa€MOr0 Ha OPOLIEHHUE aImapara.

CkazaHHOE€ MOXHO TTOATBEPAUTh AaHAIM30M JaHHBIX, TPUBEICHHBIX Ha puc. 2. Tak
B KJIC-Th, rae ckopocTth raza, a, ClIeI0BaTeIbHO, U UHTEHCUBHOCTh TEIJIOOOMEHA C
HUM MHUHUMAJIbHBI, TEMIIEpATypa KOHJIeHcaTa (TOYKH 1) IpU MpOYUX PABHBIX TAKKE
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MEHbIlle, YeM Yy napyrux anmapartoB. Camasi BbICOKasi TemIepaTypa KOHAEHcaTa B
anmnapare KJIC-TK, rae, kak yka3pIBajaoCch, KOHJIEHCAT B MPOLIECCE B3AUMOJICHCTBHUS C
ra3oM He OXJaXKJ1aeTcs.

Yro kacaercs XI'JIC, To mnpu oOCIeqOBaHUM YETHIpEX HSTUX almaparos,
pabOTaBIIMX B pa3HbIX TEMIIEPATYPHBIX PEKUMAX, 3HAUUMBIX Pa3InUUil B 3aBUCUMOCTH
TEeMIIepaTypbl KOHIEHCATa OT TEMIEPATypPhl NOCTYIAOIIETO ra3a HE BbISBJIECHO.

CrnenyeTr OTMETUTD, UYTO B MpoIiecce padOThl OBLIO MPOBEPEHO TAK)KE BIUSIHUE HA
TEeMIlepaTypy KOHJIEHCAaTa TakuX (haKTOpPOB, KaK JaBJIEHUE T'a30B, HArpy3Ka ammapaToB
1o (GUIBTPOBOM KUJKOCTU U ee cocTaB. Kak okazanock, 3HaUMMas KOPPESAIUs MEXKTY
TUMHU BEJIMYMHAMU OTCYTCTBYET. UTO KacaeTcsi OTCYTCTBHUSI BJIMSHHUS HArpy3KH, TO
MOJIYYCHHBIA pe3yibTaT JIETKO OOBSICHSETCS TEeM, YTO €€ YBEIMYEeHHE BEAeT K
MPOMOPIMOHATILHON MHTEHCU(UKAIIMU TETNIO0OOMEHA KOH/IEHCATa, KaK C Ta30M, TaK U C
OXJIAXKIAIOMIeH JKUIKOCThIO. BiusHue ke naBiieHus raza M coctaBa (UIBTPOBOU
XKUIKOCTH, KaK U OXKHUIAIOCH, HE YJaJOCh BBIIBUTh U3-3a BECbMA y3KOI'O JIOITyCTUMOTO
JIMana3oHa BapbUPOBaHUS 3THX (DAKTOPOB B YCIOBUAX JIEHCTBYIOLIErO MPOU3BOJCTBA.

OKCHepUMEHTAJIbHBIE JAaHHBIE IO 3aBHCHUMOCTH TEMIIEpaTypbl KOHAEHcAaTa OT
TEeMIIepaTypbl OXJIAXKAAEMOr0 ra3a B MHTEpBaJie 3HaueHUM nocieaneit ot 68 no 89 °C
ObLITM 0000IIEHBI B BHJIE CJICIYIONMICH SMITUPHUIECKOTO YPAaBHCHHS:

tK =4 + altr + aztrz .................................. (1)
rae t, u t. — Temneparypsl KOHAEHCaTa U raza, COOTBETCTBEHHO, °C.

3naueHus kod3pdunreHToB a; ypaBHeHHs (1) ¥ OICHKHM TOYHOCTH MPHUBEIACHBI B
Talu. 2. B KauecTBe OIEHOK TOYHOCTH HUCIOJIB30BaH Kod(duurenT nerepmunarmn (R?)
U cpenHekBaaparnyeckaoe oTkiaonenue (CKO).

[TosydueHHbIE pe3yabpTaThl MO3BOJISIIOT, 3HAsI TEMIIEpATypy Ias3a MOCTYIAOLIEro B
anmapar (pukcupyercs periaMeHTHbIMU CPEACTBAMU KOHTPOJISA), HAWTH TEeMIIepaTypy
KOHJIEHCATa, a I10 HEW M COCTaBY OXJIAKJIAEMOI'0 ra3a OIpENeIUTh COCTaB KOHEHC aTa.
Jly1st mocnenHel mpouexypbl MOKHO HUCTIONB30BaTh AuarpamMmbl u3 MoHorpaduu [1]. K
COXKaJICHWI0, YyKa3aHHas MoOHorpadus sBiseTcs OubmmorpadudecKkoil PeaKOCThIO.
Kpome Toro, rpaduueckoe mnpencraBieHHE HE NOAXOAUT JMJisi pacuyeToB C
ucrnoiab3oBanueM JBM.

Tabnuna 2.KoapdurmeHTs! ypaBHEHUS

Anmapar Koaddurmentst 2OueHKI/I TOYHOCTH
ao ag az R CKO, °C
XI'1IC u KJIC-TT 394 -9,7 0,070 0,91 1,2
KIC-Th -33 1,22 - 0,83 1,5
KJIC-TK 579 -13,6 0,091 0,88 1,3

N3BectHpie (cM., Hanpumep [0; O]) anmpokcuManuu JaHHBIX O PABHOBECHHM B
cucreme NH; - CO, — H,O mpencraBisioT coOol BecbMa CIOXHBIE SMIIUPUYECKUC
dbopMyIIBI, pelieHHBIE B SIBHOM (hOpME OTHOCUTEITHFHO KOHIICHTPAIUA KOMIIOHEHTOB B
raze. MIx rpomMo3nkocTh 0OyCIIOBIIEHa CTpEeMJIEHHEM aBTOPOB OMHUCATh BCIO 00JacTh
CYLIECTBOBAHMUSI YKA3aHHOM BbIIIE cUCTEMBbl. Hac ke wuHTepecyer BecbMa Y3KUHU
JMana3oH KOHIIGHTPAIIMH, XapaKTEePHBIA JJIsl almapaToB OXJIAXIACHHUS Ta30B COJOBOTO
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IIPOU3BOJICTBA, a TAKXKE 3ajjaya 0OpaTHas, MOCTABICHHON B IIUTUPOBAHHBIX paboTax, a
MMEHHO: OIPEJEIEHNE COCTaBa KOHJIEHCATa [0 TEMIIEpaType U COCTaBy rasa. Pemenuto
ATOM 3aJayu MOTYT MOMOYb SMIUPUYECKHE 3aBUCUMOCTH KOHILIEHTpalMd aMMHaka U
JUOKCUA YriepoAa OT NapaMmeTpoB, INOJYYEHHBIE B PE3yJbTaTe MaTeMaTHYECKOU
00paboTKH pe3yabTaToB 00CIEIOBAHNUS ANAPaTOB OXJIAXKIACHHUS Ta30B AUCTUIUISIIHH.

HccnenoBamoch BIWSHUE HArpy3KH amnmapaTtoB MO (PHIIBTPOBOM JKHIKOCTH, €€
COCTaBa, JaBJIECHUS B almapare U TeMIEpaTypbl KOHAEHcAaTa Ha ero cocras. Oka3aiocs,
YTO 3HAYMMOE BJIMSIHME HA COCTaB KOHJEHCAaTa OKa3bIBa€T TOJIBKO €r0 TeMIlepaTypa.
Tak, B 4YacTHOCTH, Ui MOJIbHOM KOHIEHTpAIlMM YIJIEAMMOHUWHBIX COJIEH B
KOHJIEHCATE B IIepecueTe Ha AUOKCHU] YIIIepo/ia MOIyYEHO CIIEAYIOIIee YpaBHEHHE:

[COZ] — 105081/(273+té)—14,6 (2)

OneHkn TOYHOCTH ypaBHeHUs (2) B UWHTEpBalie 3HAYCHHU TEMITEPaTyphl
KoHeHcara ot 60 10 89 °C cocrasisitor: R? = 0,91, CKO=0,4 MOJIB/ M

OO611ast MOJIbHAsI KOHIIEHTpAIMsI aMMHUaKa B KOHACHCATe MOXKET OBbITh paccyrTaHa
110 YPaBHEHUIO

[NH3] =11,2+ 1,50 [CO,] - 0,112 t, (3)

OueHKH TOYHOCTH ypaBHeHHs (3) B HWHTEpBajie 3HAYCHHH TeMIEpaTypbl
xoHzeHcata ot 60 10 89 °C u xonuentparmii CO, ot 0,2 10 5 MOIB/AM® COCTABIISIOT:
R?=0,96, CKO = 0,7 MOJIB/ M

bbi10 Takke yCTaHOBJIEHO, YTO MOJIbBHOE€ OTHOIICHHE KOHLEHTpAIMM JUOKCHUA
yriaepoja M amMMuaka B KOHJIEHCATE TakKe KOPPEIUPOBAHHO C TeMIepaTypoi
KOHJICHCaTa M MOKET OBITh pacCYUTaHO 10 hopmyJie

[CO,] / [NH3z] = 1,0-0,0985 t, (4)

OLeHKM €ro TOYHOCTH B TOM K€ MHTEpBaje TEMIEpaTyp, YTO U JJid ypaBHEHUU
(2) u (3) - R*= 0,86, CKO = 0,03

Pe3ynbraThl ~ uccCIEqOBaHUS ~— MO3BOJISIIOT ~ PEKOMEHIIOBATh  CIEAYIOLIYIO
MOCJIEAOBAaTEILHOCTh pacueTa CcoOCTaBa KOHJEHcaTa. BHawane paccuuThIBaeTCs
Temieparypa ¢iermsl 1mo ypaBHeHno(1), 3aTeM KOHIIEHTPAIUA JUOKCHIA YIIIEpOia Mo
ypaBHEHHUIO (2) 1, HAKOHEI KOHIICHTPAIUs aMMHaKa 1o ypaBHeHHIO(3).

B npouecce obcnenoBanus padborsl KJ[C Obuia Takke HaileHa 3aBUCUMOCTh
KOHIICHTpAIlMU YyTJI€aMMOHHMIHBIX COJIeH B IepecueTe Ha JHUOKCHAA Yriepoja B
¢bunbTpoBOi kuakoctu, Harperod B KJIC, or ee TemmepaTypbl M cocTaBa. IJTOT
MoKa3aTesb, KaKk M BCE MPEIBIAYIINE BaXKEH JIJI1 pacdyeTa MaTepHaIbHOTO U TETIOBOTO
6ananca KJ[C.

Kak okazamoch Ha 3Ty KOHIIEHTPAIMIO, KPOME TEMIIEPATypbl, BIHSIET TaKKe
CyMMapHasi KOHIIEHTparus B (GUILTPOBON KUJKOCTH CBOOOHOTO aMMHaKa 1 aMMHAKa,
CBSI3aHHOTO B YTJIEAMMOHUIHBIE COJIM. JTa CyMMapHasi BETUYMHA C BBICOKOW CTETIEHBIO
TOYHOCTH paBHA OOIICH MIETOYHOCTU KUAKOCTH WK MHaUe «mpsmomy TUTpy» (I1.T.).
OOpaboTKka OKCIEPUMEHTANBHBIX JIAHHBIX TO3BOJIMJIA TIOJIYYHTHh  CIIEAYIOIIee

ypaBHEHUE I pacyera MoiabHOU KoHneHTpanuu CO;, B PUIBTPOBO KUIKOCTHIO:
[CO,] = 2,85 + 664/(t;, — 301) + 0,544 [H.T.]O‘S, (1)
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rne t, — Temmeparypa ¢uisTpoBod kuakoctd, °C; [ILT.] — wonbHas
KOHIIEHTPALHS OOLIIEi MEeN0YHOCTH (HITBTPOBOM KHAKOCTH, MO/ IM .
B unrtepBane temmepatyp ¢unbTpoBoi xuaxkoctd ot 50 mo 80 °C um oOuiei

memnounoct oT 1,1 mo 1,6 Mons/mm® xo3(duiment nerepmuHanun ypasaeHus (1)

cocrasister 0,96 u CKO = 0,05 mosn/nm°.

PesynpTaThl HMccrmeqoBaHus HAWAYT MPUMEHEHHWE B pacueTax MaTepHalbHBIX
TEIJIOBBIX OallaHCOB M, B YACTHOCTH, JUIsI OMpPEACNICHUs OOBEMOB OOpa3yIOUUXCs
KOHJICHCATOB B PSJIC amlmapaToB I OXJIAXKICHHS Ta30B U HArpeBa TEXHOJOTHYECCKUX
XKHUIKOCTEH B COJTOBOM M CMEKHBIX MPOU3BOJICTBAX.
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MOJEPHU3AIIAA T'OPEJTOYHOM CUCTEMBI
I'A30TYPBUHHOI'O IBUI'ATEJISI TH80 C UCITIOJIb3OBAHUEM
TPYBYATOU TEXHOJIOTNU I'A3O0CKUT' AHUA

CrarTs mpuCBSY€HA MUTAHHSAM aHali3y Ipolecy po3poOKH 1 BUIPOOYBaHb HOBOI KOHCTPYKIIi
NaJIbHUKOBOI CHUCTEMH CYYaCHOTO BITYM3HSHOrO ra3oTypOinHoro nsuryHa JIH80 Ha ocHOBI
TpyOUYacTOi TEXHOJIOTIT CIIaTIOBaHHS Ta3y.

KarouoBi cioBa: ra3oTypOiHHUN IBUTYH, Kamepa 3rOpaHHs, TPyOuacTa TEXHOJIOTIS CIATIOBaHHS
rasy, eKoJioriyHa 0e3mneka

Crathsl MOCBSIIIIEHA BOIIPOCAM aHajW3a Iporecca pa3padOTKH M HCIBITAHUNW HOBOW KOHCTPYKITUU
TOPEJIOYHON CUCTEMbI COBPEMEHHOI'0 OTEUECTBEHHOro ra3orypOunHoro nsurarens JJH80 na ocHoBe
TpyOU4aTOil TEXHOJOTUHU CKUTAHUS ra3a.

KuroueBble ci1oBa: ra30TypOMHHBIN JBUTATEb, KAMEPA CrOpaHus, TpyOUaTas TEXHOJIOTUS CKUTAHUS
rasa, 9KoJIoTH4ecKkasi 0e30nacHOCTb
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