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CIIOCOB U YCTAHOBKA JIJI1 OYNCTKHU 'A30BBIX CMECEIM,
COJIEP)KAIINX KUCJIBIN I'A3

Ilo 3asBke wHcHpamMBaeTcss NPUOPUTET MO 3asBK€ Ha Bbliady mnareHta HWramuu
Ne102020000002353, momanuoii 6 ¢espans 2020, MOJHOE ONMUCAHUE KOTOPOM BKIIFOYEHO B
HACTOSIIIEEe OMUCAHUE TIOCPEACTBOM CChUTKH.

OO6nacTh TEXHHUKH, K KOTOPOIH OTHOCUTCS M300peTeHne

Hacrosimee m300peTeHne OTHOCUTCS K CIOCOOy M yCTaHOBKE aJisi 0OpabOTKH ra30BbIX
cMecel, comepiKalquxX KHCIBbIA ra3, OCYINECTBISIEMOW Ui yHaJieHUs OXHOTO WM OOJBIIEro
KOJINYECTBA KUCIBIX ra30B U3 ra30BOH CMECH.

N3o0pereHne, B 4aCTHOCTH, HAXOAUT MPENNOYTUTEBHOE MPUMEHEHHe mpu obpadboTke
ra3oBbIX CMECeH, Conmep Kalux OJUH WM OOJblIee KOJINYECTBO KUCIBIX T'a30B, TaKUX Kak HaS,
COa2, SO2, MepkanTaHsbl.

YPpOBEHb TEXHUKHU

B coorBercTBMM ¢ HACTOALIMM HM300PETEHHEM MPEANOYTHTENBHO IOABEPIrarOT
00paboTKe, HarpUMep, ra30BbIe CMECH, TPEACTABISIOMNIE COOON MPUPOIHBINA Ta3, COAEP KA
KUCJIBIH ra3, MOMyTHBIN ra3, copepskaluii KUCHbIN ras, 1eIMoBOH ras, cogepxkamuii CO2 w/unu
SOx, yrompHbIN Ta3 (Tak HasbiBaeMblli CBM, «MeTaH yTONBHBIX IUIACTOBY»), COAEPIKAIIUN
KHCJIBIN Ias3.

PaznuuHble TUMNBI ra30BbIX CMeECEH, HCIOJIb3YyE€MBbIX B IPOMBIIIEHHOCTH, TaKue Kak
NPUPOAHBIN ra3 U Pa3IMYHOrO BUJAA ABIMOBOH ra3 (NOJYYEeHHBIH MPU CKUTAHUH MPUPOTHOTO
rasa, yris W JPyrHx BHIOB HCKONAEMOIO TOIUTMBA), COAEPIKAT KHUCJbIM ra3, KOTOPBIH, Kak
NPABUJIO, JOJDKEH OBITh YAIEeH U3 Ta30BbIX CMECEH Mepen HaMpaBIeHHEeM HX Ha MOCIeIYIOIUe
OTepanyy W/ WiH UCTIOJIb30BAHNUE.

OOBIYHO HCTIONB3yEeMBIH MPOMBILIEHHBIH CIIOCO0 yIalleHHsI KUCIOro ra3a M3 Tra30BbIX
cMecell HCIONb3yeT aOCOpOLMI0 KHCIOro Tasa, OCYLIECTBISIEMYI0 C TIOMOIIBIO BOJHBIX
pPacTBOPOB aMHHOB, KaK 3TO OIMHUCAHO, Hampumep, B CHpaBOYHHKE IO TPAHCIIOPTUPOBKE MU
CBOWCTBAM MPUPOIHOrO rasa, BTopoe u3manue, aBropbl Cammg Moxarab u Yumesm A. Ilo (S.
Mokhatab and W. A. Poe, Handbook of Natural Gas Transmission and Properties, Second
Edition, Elsevier 2012, paragraph 7.7, pp. 255-265).

OnHako W3BECTHbIE CPEACTBA U METOABI, YIIOMSHYTHIE B STOM CIIPABOYHHUKE, KaK MU
Apyrue TOomoOHbIE CPEeNcTBA M METOAbl, TPEOYIOT CO3JaHUsl OTHOCHUTENBHO CJOXHBIX U

AOPOroCTOAINX YCTAHOBOK W TIPOBCACHUSA TEXHOJOIMYCCKUX TIPOLECCOB, Tpe6YIOH_[I/IX



OTHOCHTEJIbHO OOJBIINX 3aTpar.

B 4acTHOCTH, U3BECTHBIE TEXHOJIOTHYECKHE MPOLIECChI, OCHOBAHHbIE HAa MCIIOJIB30BAHUH
BOZHBIX PACTBOPOB aAMUHOB, SIBJISIIOTCSI HE MOJHOCTBIO YIOBJIETBOPUTEIbHBIMH, MPEXKE BCETO,
IIOCKOJIBKY TpeOYIOT, HMIXKE€ MO XOAy IMOTOKa OT OOpabOTKM MO YAAJNEHUIO KHCIIOro Trasa,
UCIIONIb30BAHMS ~ MOAXOSIIIUX  CHCTEM  pereHepaluyd  BOAHBIX  PAacTBOPOB  AMHHOB,
UCTIOJIb30BAaHHBIX B Ka4yeCTBEe pacTBOpUTeNs mporecca abcopOumu, OOBIYHO HA3bIBAEMbBIX
«pEreHepaToOpOMY»; pereHeparys OObIMHO OCYIIECTBISETCS B AUCTHIUIALHOHHBIX KOJIOHHAX, C
TIOJIyYEHHBIM B Pe3yJIbTaTe 3HAYUTEbHBIM YBEIUYEHHEM CIIOKHOCTH YCTAHOBKU U CBSI3AHHBIMHU
C 3THM KalHUTAJIbHBIMU U SKCIUTYaTALIMOHHBIMH 3aTPaTaMH.

B HayuyHOlM ¥ DATEHTHOW JuUTepaType, HANpUMEP, B MATEHTHOM JOKYMEHTE
W02012/033973 onucanbl HEBOAHBIE CUCTEMbI. OIHAKO, MOMOOHAsI CUCTEMA CITIOCOOHA OYUINATH
TOJIBKO MPUPOAHBIN a3, coaepkamuil uCkmo4IuTeibHO CO2, MOCKOIBKY, KaK XOPOLIO U3BECTHO
B JIUTEpaType U omucaHo B crathe: Y. Mehmet & J. B. Hyne: «The reaction of hydrogen sulfide
with sulfoxides (peakuusi cepoBomopona ¢ cyibdokcumamu)», Phosphorus and Sulfur and the
Related Elements (docdop u cepa u B3aMMOCBSI3aHHBIE COOTBETCTBYIOIINE 3JIeMeHThI), Vol.l,
1976 - Issue 1, pp. 47-54, numeTHncyab(pOKCHI, WCIOJIB3yE€MbIi B HM300PETEHUH COTJIACHO
yKa3aHHOMY MAaTEeHTHOMY JOKyMeHTy, pearupyer ¢ H2S ¢ obpaszoBanuem ocanka sieMeHTapHOH
cepbl, KOTOPBIH MOKET 3aKyNOPUBATh aOCOPOIIMOHHYIO KOJIOHHY.

PackpriTie nzodperenus

B CBsI3U ¢ M3JI0KEHHBIM 3a/1a4a HACTOSINEr0 N300PETeHUs 3aKIIF0UAeTCsl B 00eCIeueHHH
crocoba M YCTAaHOBKHM Iisi OOpaOOTKM Ta30BOHM CMecH, coiepikaiuedl OfauH wiu Oolnbliee
KOJIMYECTBO KHCJBIX ra3oB, KOTOPbIM HE MPUCYIIH HEAOCTATKH M3BECTHBIX YIOMSHYTBIX 371€Ch
pelLIeH it MPEeILIeCTBYIOIIEro YPOBHsI TEXHUKH. B 4aCTHOCTH, 3a/1a4a H300pETeHHUS 3aKITF0YAETCS
B o0ecrnevyeHnn crnocoda u yCTaHOBKHU it 00pabOTKK ra30BOM CMeCH, COIepsKalleil KUCbIi ras,
Brrovass oo CO2, ymbo HaS, mmbo mepkanrtanbl, kKoTtopble obecneunBaroT 3(dexTuBHOE
yajieHHe KUCJIOro ra3a OTHOCHTENbHO MPOCTHIM U SKOHOMHYHBIM CIIOCOOOM.

B cooTBeTcTBUHM C YKa3aHHBIMH 3aJa4aMH HACTOsilee H300peTeHre OTHOCHTCS K
ciocoby W ycTaHOBKe s 00pabOTKM Ta30BBIX CMeCeH, CONEepKalluX KHUCHBIA Tas3,
OXapaKTEepU30BAHHBIM B HE3aBUCHUMBIX myHKTax 1| u 20 ¢opmyasl u3o0pereHus,
COOTBETCTBEHHO.

JIOTIONTHUTENbHBIE MPEANOYTUTEbHbIE TPU3HAKK H300pETeHUs] TMPENCTABICHBI B
3aBUCHMBIX MYHKTaX (POPMYJIBL.

H3o0pereHne XxapakTepu3yercsi, B KPAaTKOM M3JIOKEHUH, TEM, YTO YIAJICHHE KHUCJIOTO

raza (ra3os) M3 ra3oBOH CMECH OCYILIECTBISETCA C MOMOLIbIO aOCOPOILMOHHOIO PacTBOPUTES,



COZIEPIKaLIero ONpeNieIeHHbIE HOHHBIE )KUIKOCTH.

Hcrnonb30BaHHbIN pacTBOpHUTENb, MOCe abcopOuum KHUCaoro rasa (ra3oB) U3 ra3oBOM
CMeCH, 3aTeM pereHepupyercs KpaiiHe npocTbiM U 3((deKkTuBHbIM crocoOoM B mpoLecce
MTHOBEHHOT'O UCIIAPEHHUs, IPU OTCYTCTBUH, TAKUM 00pa3oM, HEOOXOAUMOCTH B HUCIIOJIb30BAHUH
JOPOrOCTOAIIEro OOOPYIOBAaHMS, TAaKOro Kak AMCTHIULILMOHHBIE KOJIOHHBI, TPAIULMOHHO
UCIIOJIb3YEMBIE JUISl pereHepalui BOAHBIX PACTBOPOB AMHUHOB.

Takum obOpa3om, uzoOpereHue MO3BOJSIET 3(P(PEKTUBHO YNAISITh KHCIBIA Ta3, MpUuemM
3HAYUTEIbHO MPOLIE U JACLIEBIIE, UM MPH UCTIOIb30BAHUN H3BECTHON TEXHOJIOTHH.

Kpartkoe onucanue ueprexei

Jlpyrue xapakTepHble OCOOEHHOCTH M MPEUMYIIECTBA HACTOSINEro M300peTeHus OyayT
SCHBIMH W3 HIDKECJIEAYIOEr0 ONMHCAHWS HEOTPAHMYUBAIOIIETO MPUMEpPa BOIUIOLICHHUS
N300pETEHHsI CO CChUTKAMU Ha NPUJIaraeéMble YePTEIKH.

dur.1 - cxemarudeckoe TMpPEACTABJICHHE TIEPBOTO  BOIUIOLICHHUS  YCTAaHOBKH,
(YHKIHMOHHUPYIOLIEH B COOTBETCTBUH C H300pPETEHUEM.

dur.2 - cxemMaTu4eckoe TMPENCTaBJICHHE BTOPOrO  BOIUIOLIEHHS  YCTaHOBKH,
(YHKIMOHHUPYIOLIEH B COOTBETCTBUU C H300pPETEHUEM.

dur.3 - CcXeMaTU4ecKoe TNPEACTaBJICHUE TPEThEro BOIUIOIIEHHUS  YCTaHOBKH,
($YHKIMOHHUPYIOLIEH B COOTBETCTBUU C H300pPETEHUEM.

@ur. 4 — tabnuna (Tabnuua I), B koTOpPO NMpUBENEHBI HEKOTOPBIE HKCILTYaTAL[HOHHBIE
JIAHHbIE YCTAHOBKH, MPEJCTABIEHHON Ha (QUr.2, NOJy4eHHbIE IPU pealu3aliii epBoro npumMepa
BOIUIOLIEHHS CIIOCO0a COTTaCHO N300PETEHHUIO.

@ur. 5 — tabnmuna (Tabnuua II), B KOTOPO MPUBEAEHBI HEKOTOPbIE HKCIUTYaTA[HOHHBIE
JIAHHBIE YCTAHOBKH, MPECTABICHHON Ha (UTr.3, MOJyYESHHbIE TPU Peai3aluy BTOPOTro mpumepa
BOIUIOLIEHUSI CIIOCO0a COTTIACHO M300PETEHUIO.

@ur. 6 — tabmuna (Tabauua III), B KOTOPOI NMPUBENEHBI HEKOTOPBIE YKCIUTYATALIHOHHBIE
JaHHbIE YCTAHOBKH, TPEACTABICHHOW Ha (Ur.3, MOJy4YeHHblE TPH peaJn3aludl JPyroro
BOILIOLIEHUST CTIOCO0a COTIIACHO M300PETEHHUIO.

Jlydmmii BApHaHT OCYLIECTBICHUS H300PETEHHS

Ha ¢ur.1 ccputouHpiM HOMepoM mo3unuu | oOO3HaueHa B LEJOM YCTAHOBKA IS
00paboTKM Ta30BBIX CMECEH, COAEepKAIMUX OAWH WM OOoJbllee KOJIMYECTBO KHUCIBIX Ta30B,
OCYIIECTBJIIEMON Uil YAIEHUS YKa3aHHBIX OJHOTO WJIM OOJBIIEr0 KOJMYECTBA KHCIBIX Ira3oB
13 ra30BbIX CMECEHN.

VYcranoBka 1 cHabkeHa mUTaroLiel JuHUER 2, MO KOTOPOH B YCTaHOBKY | moctymaer

nojuiexanasi oopaboTke rasosas cMech L1, comepkaliast KUCHbIA ra3, ¥ COAEPKUT y4acTOK 3



abcopOumu, Ha KOTOpOM Momjeskamasi oOpaboTke ra3oBasi cMech L1 monBepraercss craauu
abcopOLuu ¢ MOMOIIBIO CUCTEMBI PACTBOPUTEIIS, COAEPKAIEe M0 MEHbIIEeH Mepe OIUH YKUIKHUIA
abCOpOLIMOHHBIN PaCTBOPUTENb H/IJIH €ro MPeIIIeCTBeHHUKH, PEeTHA3HAYCHHON IS Y IaICHHS
KHCJIOTO Ta3a U3 CoAeprKalleiicss B HeM ra3oBoi cMecu L1; ygacTok 4 pereHepanuu, Ha KOTOPOM
KUAKUH aOCOPOLIMOHHBIA PaCTBOPUTEIN, KOTOPBII aOcopOUpoBa KUCIBIH ra3 U3 Tra30BOI cMecH
Ha y4acTke 3 abcopOuuM, monBepraercs CTaAuU ra30->KHUIKOCTHOTO pas3[eeHus, POBOAMMO
ISl TOro, 4TOOBI OTHENUTb PAaCTBOPHUTENH OT aOCOPOMPOBAHHOIO KHCJIOTO rasa M 3aTeM
PELMPKYJIUPOBATH PACTBOPUTEINb HA YYACTOK 3 abcopOuu.

I'azoBas cmecwr L1, momnexkamasi oOpaboTke, MOCTynaeT B YCTAaHOBKY 1, a IMEHHO, Ha
ydacTok 3 abcopOumu, dYepe3 MUTAIOMIYIO JIHMHHIO 2, HeoOs3aTelbHO 000pyIOBaHHYIO
KOMIIPECCOPOM ISl CO3/1aHUs MPEABAPUTEIbHO 3aJaHHOTO AaBJEHUs NoAauu razoBoi cmecu L1.

VYuacrok 3 abcopbuuu comepxutr abcopdbep Cl, BBIMONIHEHHBIH C BO3MOXKHOCTBIO
OCYIIEeCTBIIEHUS CTanuu abCcOpOIMU B OTHOLIEHUH ra30BOI cMecH, TojIeskalieit oopaboTke.

Abcopbep Cl, mHampumep, TnpenacTaBiser CcoOoll  abOCOPOLMOHHYIO  KOJIOHHY,
paboTarmyr0 B peKUME MPOTHBOTOKA C MPOMBIBKON razoobpasHoil (as3bl (momieskarmast
00paboTKe ra3oBasi CMeCh, COAeprKallasi KUCIbIA ra3) *Kuakou (as3oii (cucrema pacTBOPHUTEIS,
cozeprkaliast >KUAKUH abCOpOIMOHHBIN PACTBOPUTEIND HIIH €T0 MPEAIIECTBEHHUKH).

IIpenqnoururenbHO BHYTPU aOCOpPOLIMOHHOM KOJNIOHHBL, oOpasyromeit abcopbep Cl,
pa3MeleHbl KOHTAKTHBIE 3JIEMEHTBI, UMEIOIINE MOAXOAALIYI0 (GOpPMYy M MOAXOIAINUM 00pa3oM
pasMeleHHbIe Ul YBEJIMYEeHHUs] TIOBEPXHOCTH MAacCOOOMEHa MeXIy ra3oBoi/mapoBoil $azoit u
xuakoil (aszoit. I[IpennoyTHTEBHO KOHTAKTHBIE SJIEMEHThl COCTOAT M3 TaK Ha3bIBAeMOM
peryJsipHoii Hacanku (Hampumep, peryssapHod Hacanku «Sulzer® or Koch®»), HO 3TH
KOHTAKTHBIC 3JICMEHTBI MOI'yT TAaKKE COCTOATH M3 Tpal[PIL[PIOHHOfI HaCcaaKu (HaHpI/IMep, KOJIbLIa
Pamura, cemnmoBunmHass Hacanka bépnas u ToMy TomoOHOe) WM Tapesiok (Hampumep,
neppOpUPOBAHHBIE TapEJIKH MM KOJOKOJIOOOpasHele Tapenku). Kpome Toro, abcopOruoHHast
KOJIOHHa MOKeT ObITh OOecredeHa CHCTEMOI OTBOAA Terula i yAAJeHHs TEIUIOThI PeaKiiuy,
KOTOpasi BBACISIETCS MPH O0pa3oBaHUM COJH B mponecce abcopOuuu. Cucrema oTBOAA TerwIa
MOXKET, HANIPUMEDP, COCTOATh U3 OAHOI'0 WA 60.]'[]:;].[[61"0 KOJIM4eCcTBa MOI[y.]'IefI, B COCTaB KOTOPBIX
BXOJST Tapeyka, coOuparomas KUIKYI ¢asy, HAcOC, OTKAYMBAIOIIMNA KHIKYIO ¢asy u3
KOJIOHHBI U HATIPABJISIOIIUH €€ Ha PELUPKYJISLUI0 B KOJIOHHY, H TETUIOOOMEHHUK, Pa3MeIleHHbIH
MEXy HACOCOM U KOJIOHHOW, B KOTOPBIH MOCTYTAeT OXJIAXKAAIOIIHUNA areHT, 00ecmeunBarouii
OXJIQKICHUE JKUIKOW (haspl mepen e€ BO3BpalleHHeM OOpaTHO B KOJOHHY Ha YPOBHE,
PaCIOJIOKEHHOM BBIIIE YPOBHS cOOpa KUAKOH (hasbl.

B uwacraoctn, abcopbep C1 umeer Bmyck 11 mist ra3oBoii ¢asbl, pacroNOKEHHBIH B



HIDkHeM KoHLe 12 abcopOepa Cl, coenMHEHHBIN ¢ MUTAOIMEN JUHUEH 2 U IpeaHa3HAYeHHbIHI
IUI TIpUeMa ra30BOM cMecH, mojyiexameil oOpadoTke; HIDKHUI BbIMyCK 13, pacronoskeHHbIN
TaKXke B HIDKHEM KoHie abcopOepa Cl u coenuHeHHbIN ¢ nuHMeN 14 oTBOma pacTBOpUTENS,
BEpPXHUI1 BBINYCK 15, pacmosokeHHbIil B BepxHeM KoHLe 16 abcopbepa C1, mpOTUBOIMOIOKHOM
HIDKHEMY KOHILly, ¥ COCAMHEHHbIN C JUHUeH 17 BbImycka rasa; u BOyck 18 must sxumkoi ¢assl,
pacroniokeHHbIil B BepxHeM KoHLe 16 abcopbepa C1 u coeamHeHHbIH ¢ nuHHMed 19 momauum
pacTBopuTedsi, 00ecneunBaro M oAady CUCTeMbl pactBoputens B abcopbep C1.

B coorBerctBHM ¢ wu3oOpereHueM cramusi  aOCOpOLIMM  OCYIINECTBISIETCS  C
UCIIOJIb30BAHHEM CHUCTEMbI PACTBOPUTENIS], CONEpsKallel Hin CriocoOHOH 00pa3oBbIBATH 3a CUET
peakuuyd ¢ OOHUM WM OONBIIMM YHCIOM KHUCIBIX ra30B MO MEHbIIEH Mepe ONMH JKHIKUN
abCOPOLIMOHHBII PACTBOPUTEID, BEIOPAHHBIN U3 OMPEAEIEHHBIX HOHHBIX KHIKOCTEH.

BooOrme roBopsi, TepMUH HMOHHAS JKUAKOCTh O3HAYAET XUMHUYECKOE BELIECTBO, KOTOPOE
IPU OTPEENICHHBIX TEMIIEPATYPHBIX YCIOBUSX M IABJIEHUH HAXOMUTCS B JKUAKOM COCTOSTHUH
(maxke B OTCYTCTBHUU pPACTBOpHTEJEH) W OOpa30BaHO HCKIIOYHUTENHHO (WM B 3HAYUTENILHOU
CTETIEHH TMPEUMYILIECTBEHHO) M3 HOHOB, T.€. aTOMOB WJIM arperatoB U3 3JIEKTPUYECKH
3apsDKEHHBIX ATOMOB.

HonHas KUIKOCTh, TAKUM 00pa3oM, 00pa3oBaHa, B OTJIMYHE OT OOBIYHBIX OPraHMYECKUX
BEIECTB  (MOJEKYJISIPHBIX  JKHJIKOCTEH), OOpa3OBaHHBIX W3  HEUTPAJbHBIX  MOJIEKYJ,
OTPULIATENIbHBIMU MOHAMHM (AaHHOHAMH) U TIOJIOKUTENBHBIMUA HOHAMH (KaTHOHAMH).

B wacTHOCTH, MOHHBIE >KHUAKOCTH, HCIOJb3ye€Mble B COOTBETCTBUU C HACTOSIIUM
n300peTeHneM, BbIOpAHBI M3 TaK HA3bIBAEMBIX «IEPEKJIIOYAEMBIX» HMOHHBIX JKMAKOCTEH, T.€.
MOHHBIX JKUAKOCTEH, KOTOpble oOpasyercs B MpoLecce peaklHH, NPOTEKAoIeH Mexay
NPEAIEeCTBeHHUKAMU HOHHBIX JKUAKOCTEH M OJHUM HJTH OOJBLINM KOJUYECTBOM KHCJIBIX Ta30B,
takux kak CO2 wim H2S wnu mepkanransl, 1 CO2, MPUCYTCTBYIOIIMA B TPUPOTHOM Trase.
VYKa3aHHBIM HOHHBIM JKHJIKOCTSIM JTAaHO OTPENENICHHE KIIePEKITI0UaeMble», TOCKOIbKY OHH JIETKO
pa3nararoTcsi MPH YMEPEHHBIX TEMIepaTypax, PEreHepupys NPEALIeCTBEHHUKH HOHHBIX
JKUJIKOCTEH U BBICBOOOXKast aOCOpOMPOBAHHBIN KUCIBIHN Tas3.

HoHHas KUIKOCTh, UCTIONB3yeMasi B KA4eCTBE KUIKOT0 a0COPOLIMOHHOTO PaCTBOPHUTEIS,
3aTeM o0pa3yeTcsi HemocpeACTBeHHO mo wmecty (in situ) B abcopbepe C1, B koTOpOoM
OCYIIECTBISIETCA CTaaus a0COpOLUU KHCIOro ra3a, B pPE3yJbTaTeé XHUMHUYECKOH peakiuu
NPEAIEeCTBEHHUKOB HOHHON JKMAKOCTH, COAEPKAILIMXCS B CHCTEME PACTBOPHUTENS, C KHUCIBIM
razom (razamm). Cucrema pactBopurens, nogsomumas k adcopbepy Cl, Moxer coxmepkaThb
MOHHYIO JKUAKOCTb W/WJIM TPEALIECTBEHHUKH HMOHHOH XMIKOCTH, KOTOpBIE OOpa3yrTCs IpH

OCYIIECTBJIEHUH CTaAuM aOCOpOLMHU 3a CUET PEeaKUUU C MPUCYTCTBYIOIIMM KHCIBIM Ta3oM



(razamm). [Ipu mpoBeneHnH cTagny 3amycka crocoda corjiacHO M300pETEeHNUIO BBOAUTCS CUCTEMA
pPacTBOPUTENS, KOTOpasi BOOOIE MOXKET HE COAEP)KaTb MOHHBbIE XKHIKOCTH, KOTOPBIE, MEXIY
TeM, 00pa3yroTCs Ha CTaguu abcopOLum.

CucreMbl ¢ NepeKIr0YaeMOl HMOHHOM >KHIKOCTBbIO OBLIM MEPBOHAYAJIbHO OIHCAHBI B
cratbe: P.G.Jessop et al. in Energy Environ.Sci., 2008, 1, 487-493, HO Kak TaKOBbIE OHH BPSIA JIH
MOTyT OBbITb HCIIOJB30BaHBI B NMPOMBILIUIEHHOM IPOU3BOJCTBE BCJIEICTBHE BBICOKOH BSI3KOCTH
00pa30BaHHBIX PEreHEPUPYEMbIX HOHHBIX KHIKOCTEH.

Jinst Toro 4yToOBI M30€KaTh YKA3aHHOTO OTPAHMYEHHMs, CBS3aHHOTO C BSI3KOCTBIO, ObLIH
UCCIIENOBaHbBl W pa3paboOTaHbl JPYrHe€ CHCTEMbl HOHHBIX JKHIKOCTEH, NPUMEHHMBbIE, B
YaCTHOCTH, B HACTOSIIEM M300pETEHNH, B YACTHOCTH, ONMUCAHHBIE B 3asBKE HA BbIOady MaTeHTA
Hranun Nel02017000149793, nogannoit 27.12.2017, B KOTOPBIX K «IEPEKIHOHAEMOI» HOHHOU
KUIKOCTH NOOABJICHA NMEPMaHEHTHAS HOHHAS JKUAKOCTD TaKasi, HAIpUMep, Kak COJIb UMHIA30J1a
oucTpupTOPUMHIA, YTO NMPHUBOAUT K CHIDKEHHIO OOIIEH BS3KOCTH CHCTEMBI MOciie abcopOmmu
KUCJIOTO Ta3a M, KPOME TOTO, CHCTEMa CTAHOBHUTCS CIOCOOHOW K HCIIONIb30BAHHIO (PU3UUECKOI
abcopOuny TEepMaHEHTHOH MOHHOH J>KHAKOCTBIO, YTO TIO3BOJIIET YMEHBIIUTH KOJUYECTBO
SHEPIrUU Ha CTaIuU PEreHepaIiHL.

B  npeamouTuTenpHOM — BOIUIOINEHWH  HM300pETEHUs  SKUAKHH  aOCOpOLMOHHBIN
pacTBOpHUTENb, HCIONB3yeMblli Ha craguu abCcOpOLUH, COAEPKUT ONHY WIN OoJbliee
KOJINYECTBO HOHHBIX JXMIKOCTEH, BBHIOPAHHBIX M3 ONMMCAHHBIX B 3asBKE Ha BBbIAAuy IAaTEHTa
Hranuu Nel020180000008452, momanuoit 10.09.2018, B KOTOpBIX MNepekrOvaeMas HOHHAas
KUAKOCTh 00pa3oBaHa U3 JBYX MPEIIIECTBEHHUKOB HOHHOH XXMIKOCTH, B TO BPEMsI KaK TPETHHM
KOMIIOHEHTOM siBIIsieTcsl (P QPeKTUBHBIN (U3NUECKHH paCTBOPHUTENb, U XapaKTePHU3yeTCs
BbICOKOH cTabmnbHOCTREO B oTHomeHun CO2 u HaS wu, crnenoBarenbHO, MOXKET OBITh
UCIIOJIb30BaHA B MPHUCYTCTBUU BBICOKHX KOJHYECTB THX KOMIIOHEHTOB B MIPUPOIHOM rase.

OnucanHas B BbilIeynoMsiHyTol 3asiBke Nel020180000008452 cucrema pacTBOpHUTENs
COIEPIKHUT WJIN COCTOUT U3 TPEX KOMITOHEHTOB!

N0 MEHbBIIEH Mepe OIHO OPraHMYeCKOe OCHOBAHHE, B YACTHOCTH aMUH WJIM aMUJIHH,
umetroinee senuuuHy pKb (B Bozne) MeHee uin paBHyo 3,2;

1O MEHbIIEH Mepe OMH CITUPTOBOH pacTBOpUTENb (cnupT) ¢ obweit popmyoii R(OH)n
U TeMmIepaTypoll kumeHusi Bbilie wid paBHod 100°C npu naBieHUM BHELIHEH Cpenbl
(atmoctepHOM namneHuu), rae R - nuHeHas WM pa3BETBICHHAS HACBHILEHHAs AJKHIbHAS
rpynmna, CofepKalnasi KOJIM4ecTBO aTOMOB yIilepona B AuanasoHe ot 2 10 20, a n — neaoe 4uciio
B auana3oHe ot 1 go 20, 3a UCKIIFOUYeHHEeM 3TaHoa;, 1

NOJIAPHBIM  allPOTOHHBIA  PACTBOPUTENb, HMEIOIIMM BEJIWYUHY  JUJIEKTPUUECKOU



NOCTOSIHHOMN € mpu Temriepatype 25°C Gosee yem unu paBHyro 30, BEIUYHHY BS3KOCTH |l IIPU
25°C meHee yeMm winu pasBHyro 14 cll, npeanouturenbHo MeHee ueM unu pasHyro 12 cIl, u
TEMIepaTypy KUIEHHs NP HOPMajJbHOM JAaBJIE€HUM (AAaBIEHUM OKpPY KAIOLIEH cpeabl WiIu
aTMoc(hepHOM aBIeHUU), PaBHYIO MK npesplaronyto 130°C.

Kak  oTMedeHo  Bbllle, OpraHUYECKO€  OCHOBAHHME U  CIHUPT  SIBJISAIOTCS
IpeLIeCTBeHHUKAMH HOHHOI JKUAKOCTH, KOTOpble 00pa3ytoT, B npucytcreun CO2 n/mnn HaS
/WM MEpKanTaHOB, TMEpPEKIIoYaeMble HOHHbIE KUAKOCTH. [lONApHBIA  anmpOTOHHBIN
pPacTBOPUTENIb JNEWCTBYeT Kak (PU3MYEeCKuil pacTBOPUTENb, CHIDKAIOUIHMN OOy BSI3KOCTh
CHUCTEMbI PACTBOPUTEIIS.

B yacTHOCTH, OpraHUYecKoe OCHOBAHUE BBIOPAHO H3:

DBU (1,8-nuazabunukio[5.4.0]ynnen-7-eH),

DBN (1,5-nunazabunukino[4.3.0]HoH-5-€H,

TMG (1,1,3,3-TeTpaMeTUITYaHUAVH) WA CMECH YKa3aHHBIX BEIIECTB.

Oprann4ecknM OCHOBaHHUEM MPEANIOUTHTENBHO IpeacTanisieT coboit DBU.

CriupToBOH pPacTBOPUTENb BHIOPAH, HANPUMEP, M3 T'€KCAHOJA, OKAHOJA, T€KCAHAMOIIA,
OKTaHJMOJIa, CMECEH YKa3aHHBIX BELIECTB.

IIpennoyTuTenbHO CIUPTOBON PACTBOPHUTEND MPEACTABISET COOOM reKCaHOI.

ITonspHbIM ampOTOHHBIM pPacTBOPHUTENIb BBIOpAH, Hampumep, U3 CcyJbonaHa,
numetmicynbpokcuna (DMSO), 3-Oytunmernn-umunazon-ouctpudropeynbponunumuna (i
1-0yTun-3-merTun-uMuaazon-oucTpudTopMeTIiICy TbQOHWINMIA), APYTUX COJeH HMHAA30Ia
ouctpupTOpUMHIA, U UX CMECEH.

[IpennoyTuTeNnbHO TOJSIPHBIA  AMPOTOHHBIA  PACTBOPUTENIb  MPENCTABISAET COOOM
CyJib(hoJiaH.

[IpenmoururenbHO CUCTEMAa pPACTBOPUTENEH COMAEPIKUT. OpraHMYECKOe OCHOBAaHHE B
konuyectBe B nuamnaszoHe ot 10 mo 40 mac.%, cnupt B konudectBe B nuamnaszoHe ot 10 mo 40
mac.%, pU3nUeCcKuil pacCTBOPHUTEINb B KOJIMUECTBE B quanasoHe ot 10 no 40 mac.%.

B abcopbepe C1 (abcopOumoHHON KOJIOHHE) razoo0pasHas (asza, COCTOosImast U3 ra30BOM
CMeCH, copaepiKailedl KUCJbIA ra3, u kuakas (asa, coCTosmas U3 KUAKOro adCOPOIMOHHOTO
pacTBOpUTENS, TMOPOKIAT TMpPOLECC a0COopPOIMKM KHCIOrO ra3a pacTBopureieM (MOHHOH
YKUJIKOCTBIO ).

N3 abcopbepa C1 ocymecTBisieTcs: OTBOA CIEAYIOUINX KOMIIOHEHTOB: OO€IHEHHAs
razoo0pasHasi CMecbh, U3 KOTOPOI ObLT yAalieH KUCIBIHA a3, OTBOAUTCS Yepe3 BEPXHUN BBITYCK
15 w muamo 17 BeIMycKa rasa; U 00OTalleHHbIH PaCTBOPUTEIh, a0COPOMPOBABIINI KUCIIBIHA Ta3,

OTBOJIUTCS Y€Pe3 HUKHUM BbINMYCK 13 1 muHUI0 14 0TBOAA pacTBOPUTEIIS.



Vxazannas nuHUs 14 OTBOIA pPAacTBOPUTENS COEOUHSIET y4acTok 3 abcopOuum ¢
Y4aCTKOM 4 pereHepaLuy.

YyacTok 4 pereHepanuu COIEP>KUT, B HACTHOCTH, Ta30’KUIAKOCTHBIN cemapatop S,
BBIMIOJIHEHHBI C BO3MOXKHOCTBIO TMPOBENECHUS CTAAUU Ta30-)KUAKOCTHOTO pa3feNieHus [is
OTAENEeHUs] KUCJIOro ra3a (ra3oB) OT OOOrameHHOrO pacTBOPUTEN U IOJNyYEHHs
PEreHEepUPOBAHHOIO PACTBOPUTEJNsA, HANpPABIIEMOrO0 Ha pPEUUPKYJSLUI0 HA Y4YacTOK 3
abcopOumu.

Cenaparop S1 mpencrasysieT coOO0i, B HaCTHOCTH, CENapaTop MTHOBEHHOTO UCTIAPEHHS,
BBIMIOJIHEHHBIN C BO3MOXXHOCTBIO OCYILECTBJEHHs IPOLIeCcca Ta30-)KUAKOCTHOTO pasJeseHus
NOCPEICTBOM MIHOBEHHOT'O UCTIAPEHHS (YJACTUYHOTO UCTIApEHMsT) OOOTAIlIEHHOTO PACTBOPUTEIIS,
HampaBisieMoro B cemapatop S1 wu moxsepraemoro pacmmupenuto (paccioenuro). Ilo
ycMmoTpeHuto, cenaparop S1 u reroodMenank E2 MoryT ObiTh 0OObeUHEHBI B OHOM armapare,
91O OyJeT OMHCAHO HIKE CO CChUIKOH Ha ¢ur.2.

B wactHocTH, cemapatop S1 comepkut Bryck 21 ans skupkod (a3bl, COENMHEHHBIH C
auHUen 14 oTBOAA PacTBOPUTENS U, B YACTHOCTH, C KOHEYHBIM y4acTKOoM 14c¢ nmuanu 14 otBona
pacTBOpUTENS, MpPeNHA3HAUYEHHOW Ui Mojayd OOOTaIleHHOrO HACHIIEHHOTO PacTBOpa,
BBIXOJSIIEro M3 yyacTka 3 abcopOuunu, B ra3o’KUAKOCTHBIN cenapatop S1; HIDKHUI BbITyck 22,
COEMHEHHBIN C JUHUEHN 23 PeLUpPKYJIALUH, U3 KOTOPOro OTBOAUTCS MOTOK PEreHEPUPOBAHHOTO
pacTBOpUTENIA, U BEPXHUH BBbINYCK 24, COCAMHEHHBIA C JIMHMEW 25 BBINyCKAa rasa, 4epes
KOTOPBII OTBOAMTCS KUCIIBIH a3, OTJENEHHBIN B ra30’KUAKOCTHOM cenaparope S1.

B yka3aHHOM Tra30XHIKOCTHOM cemapatope S1 oOorameHHBIi pacTBOPUTEIb,
nocrynaromuid u3 abcopdbepa Cl u conmepskammii KUCHbIA ra3 (rasbl), MOABEPraeTCsl CTaJUU
pasferneHus A yAaleHus KUCJIOro rasa, Mo CyLIEeCTBY NMOCPEACTBOM IPOLIECCa MTHOBEHHOTO
UCTIapeHusl.

OOoraineHHblii  PacTBOPUTENIb, MOCTYMAOIMI M3 y4dacTka 3 abcopOuuu (Oonee
KOHKpeTHO, u3 abcopbepa C1) HampaBisieTcsi B ra30KUAKOCTHBIN cemapaTop S1 yepes Bmyck 21
s Skuakod (asel u auHUIO 14 0TBO#A PACTBOPHUTENS, MOCKE PACIIMPEHHS M HArpeBaHHS /10
MOJXOSIINX BEJIMYUH JaBJIE€HUS] U TEMIIEPATy Pbl.

C stoii neneto, Hanpumep, JIUHUS 14 0TBOIA PACTBOPUTENS CHAOKEHA PACLIMPUTEIBHBIM
ycTporictBoM V1 (Hampumep, pacCIIMPUTENIbHBIM KJIallaHOM), B KOTOPOM OOOTaIeHHBIN
pactBopuTenb, nocTynaromui u3 abcopdepa Cl, pacmmpsieTcst 10 NpeaBapUTEIbHO 3alaHHOTO
JaBJICHUs, YKa3aHHas JuHUs 14 oTBoma oOopynoBaHa TakKe MepBbIM TeruiooOMeHHHKOM El u
BTOPBIM Teruio0OMeHHUKOM E2, pa3meleHHbIMH IMOCJIEOBATENbHO 0 OTHOLIEHHIO IPYT K

ApPYry W HIXKE IO XOAY IOTOKa OTHOCUTENbHO PpaCLIMPUTENBHOrO ycTpoiictBa V1 u



o0ecreynBaIUMI HarpeBaHUE TOTOKAa OOOTaIlleHHOrO PACTBOPUTENS, LUPKYJIHUPYIOLIETO IO
ouHUM 14 0TBOZA PacTBOPHTEINS, NEpe MOCTYIUIEHUEM ITOTOKA OOOTaleHHOTO PAaCTBOPUTENS B
ra30o’kKMIKOCTHBIN cenaparop Sl.

TermooOmennnk E1  ciayxur ans  mpegBapuTeIbHOrO  HarpeBa  OOOTAIEHHOTO
pPacTBOpUTENST TMOCPEACTBOM TEIUIOOOMEHa C IOTOKOM PEereHepHPOBAHHOIO pPACTBOPHUTEIS,
BBIXOASIIIUM M3 Ta3okuAKOcTHOro cemaparopa S1. TemnooOmennuk E2 obecneunBaer
JOTOJHUTEIBHOE — TOBBILICHUE TEMIepaTypbl OOOTALIEHHOTO pPAcTBOPHUTENS 32  CUET
TerI000MeHa C BHEIIHUM TEIUIOHOCUTEJIEM MPH MOAXOASIIEH TeMneparype.

PereneprpoBaHHbIil pacTBOPUTENb, BBIXONALIUN W3 Ta30KUAKOCTHOrO cemaparopa Sl,
HAIpPaBJISIETCS] HA PELUPKYJSILUI0 HAa y4acTok 3 abcopOumm yepes3 JUHHIO 23 perupKyJISILNH,
cHaOkeHHy!0 HacocoM Pl u coennHeHHY0 ¢ TuHIEN 19 mopayn pacTBOpUTES.

BeironHbIM  00pa3oM pereHepHpOBaHHBIA PACTBOPUTENb CHAaudala OXJAKIOAETCS B
teruiooOMenHuke El, B KOTOpOM OH mepenaer TeIuioTy OOOraleHHOMY pacTBOPHUTEIIO,
LUPKYJHUPYKOLIEMY O JUHUU 14 OTBOZA pacCTBOPUTEN, 3aTEM PEreHEPUPOBAHHBIN PACTBOP
OOBEOMHSIETCS C PACTBOPHUTENEM, KOMIIEHCHPYIOIIUM BO3MOXKHBIE TIOTEPH PACTBOPUTEIS,
MOCTYNAKOIIUM IO JMHUM 26 NOJAa4Yu CBEXErO pPacTBOPUTENs, COSNUHEHHOW C JIMHHEeW 23
PELMPKYJILIMKA [TOCPEACTBOM Y3J1a COeIUHEHUs 27, pa3MelLIeHHOro HIXKE IO XOAy MOTOKa OT
teruooomMenHuka El, uepe3 koropyro (nuHuI0 26) B JMHUIO 23 PELUPKYJALUHA BBOAMUTCS
NpeIBApUTENIBHO OIpPENEIeHHOE KOJIMYECTBO CBEXEro pacTBopa abCOPOLMOHHOHN SKHUAKOCTH,
€CII 3TO HEeOOXOOUMO JUIl KOMIIEHCAIMU KaKUX-JTUOO MOTeph PacTBOPHUTENS; OObEANHEHHBINH
pPacTBOp AOMOJHHUTENBHO OXJAXKAAETCS B APYyroM TeruiooOmMenHuke E3, pasMerneHHOM BIOJb
JUHUU 23 peuupKyJsLUM HIDKE MO XOAy IOTOKAa OT y3jJa coenuHeHus 27, W, HAKOHeL,
HanpasisieTcs: B abcopbep C1 yepes nunuro 19 mopayuu pacTBOpUTENSI U BIYCK 18 1utst sKUAKOM
¢asbr.

IMpu ocymectBieHun crocoda CoOrmacHo u300peTeHno ycraHoBka 1 paboraer
CIeYIOIUM 00pa3oM.

I'azoBas cmech L1, mopnexamnas oOpaboTke, comeprkaiiasi KUCIbIA ra3 (Ta3bl), IOCTYIAeT
nox nasyieHueM B abcopOep C1, B KOTOPOM B peKUMeE MPOTHBOTOKA 3Ta CMECh KOHTAKTHPYET C
KUIKUM aO0COPOIMOHHBIM PaCTBOPUTENEM, TIOZABAEMbIM B BEPXHIOI 4acTh abcopOepa. Kumkuit
abCcOpOLIMOHHBIN pacTBOPUTETH A0COPOUPYET KUCIBIH ra3 (ra3bl) U3 ra30BOM cMecH, OOeTHEHHAsI
razoBasi CMeCh 3aTeM BBIXOAMT ¢ Bepxa abcopbepa Cl, B TO ke Bpemst OOOTraleHHBIH
pacTBOpHTENb, CONEp KAl KHCIbIA ra3 (KHCHble Tas3bl), BbIXOmUT ¢ Hu3a abcopbepa Cl1.
OOboraineHHbIi pacCTBOPUTEIb PACIIUPSIETCS B PACIIUPUTENILHOM yCTpOicTBe V1, mogorpeBaercs

B TemwiooOMeHHnKe El ¢ TOMOIIBIO pereHepupOBAHHOIO PACTBOPHUTENS, BBIXOISIIETO U3



10

ceraparopa S1, JONOJIHUTENBHO HATPEBAETCS A0 TEMIIEPATYPhI PEreHepalii B TEMIIOOOMEHHHKE
E2 u 3aTem HampaBnisieTcsl B Ta30KUAKOCTHBIN cenapaTop S1, B KOTOPOM KUCJIbIN ra3 OTBOJUTCS
U3 BEPXHEHN 4aCTH, B TO BPEMsl KaK PEreHepUPOBAaHHBIN PaCTBOPUTENb, KOTOPBIM BO3BPALLAETCS
o0paTHO Ha y4acTOK 3 abcopOuuH, OTBOAUTCA W3 HIDKHEH dYacTH. PereHepupoBaHHBIHM
pPacTBOpUTENb CHaYala OXJaxaaercst B TeruooOMeHHuke E1, obbenunsercst ¢ pacTBopurenem,
KOMITEHCHPYIOLUM TIOT€PH PACTBOPUTEJNS, MOABOAMMBIM Hepe3 JHHUI 26 IOAAa4YH CBEXEro
pPacTBOPUTEIIS], TOMOJHUTENBHO OXJIAXKIaeTcss B TeriooOMeHHuKe E3 u 3aTeM HampapisieTcs B
abcopbep Cl1.

B Borutomennn Ha ¢ur.2, B KOTOPOM 3JIEMEHThI YCTAHOBKH, MOJOOHBIE WJIH UACHTUYHBIC
OINHCAHHBIM BBIIE, 0003HAUEHBI TAKUMH K€ HOMEpPaMH TO3HLWH, YCTAHOBKA | OTIMYaeTcs OT
BapHaHTa BBIMOJHEHUS, TIPEACTABICHHOTO Ha ¢ur. ], HaJU4YUeM BCIOMOraTeNbHOU cucTemsl 30,
NO3BOJLSIIOIEH  MHUHUMH3UpPOBATH  IMOTEPH  Oojiee  JIETY4ero  KOMIIOHEHTa  KHIKOTO
abCcOpOLIMOHHOTO PACTBOPHUTEIS, W/ M MHON KOH(pHUrypalmel CUCTeMbl HarpeBa 000raeHHOro
pacTBOpUTENs, KOTOpas B 3TOM ciy4ae (YHKIMOHHPYET HEMOCPENCTBEHHO BHYTPHU
ra30’kKHIKOCTHOTO ceraparopa S1.

Bcnomorarenbhas cucrema 30, ecnu paccMaTpuBaTh €€ Oosiee MOAPOOHO, CONEPIKHUT
BCIIOMOTaTEJIbHYK JIMHHUIO 31, KOTOpas OTXOOMT OT pasBeTBieHus 32 juHuu 14 oTBOAA
pacTBOpUTENs U TNpeAHa3Ha4deHa Ui OTBoAa dYacTH L3  oOoraimeHHOro pacTBOPHUTENS,
orobpanHoro u3 abcopbepa C1, koropas oOTHeleHa OT OCHOBHOIO IOTOKAa OOOTaIeHHOTO
pacTBOpUTES, KOTOPBIH, KaK U paHblIe, HAMPABJIAETCs B Ta30:KUAKOCTHOM cenaparop S1.

BcnomorarenbHast nuausa 31 cHabxena TtermooOMeHHukoM E4, B kotopom uacts L3
OXJIAXKIAETCS BHEIIHEH TeKy4eill Cpemod, W COemIuHEeHa C BIOYCKOM 33 ISl KUIOKOH (ha3bl
nosywku C2.

VYka3anHas noBymka C2, KOTOpas COAEpPXKUT BHYTPU KOHTAKTHBIE 3JIEMEHTBI IS
KOHTaKTa ra3a C >XHIKOCTBIO, BBINIOJHEHA, HAampuMep, Kak aOCcopOLMOHHAs KOJOHHA U
pacrioNokeHa, HampuMep, Hal Ta3oKUAKOCTHBIM cemapatopoM S1. Ilpum nHeoOxommmocTw,
yka3zaHHast JioBymka C2 MokeT ObITh MHTEIPHUPOBaHa B Ty JK€ CAMYI0 KOJIOHHY, KOTOpas
o0pasyer ra3oKuAKOCTHBIHN cernapaTop S1, BEPXHIOK YaCTh KOTOPOTO B 3TOM CJIy4ae COCTABIISET
5Ta JIOBYILKA.

B yxazannol noBymke C2 uacte L3 (oxnakaeHHbIH OOOTalleHHbIH PacTBOPUTEND),
BBOJIMMAsl 4depe3 BIYCK 33, BCTyNaeT B KOHTAKT C MOTOKOM KHCJIOTO rasa, MOCTYMHAaroLIUM U3
ra30KUAKOCTHOrO cemaparopa S1, xKoTopblii Hampasisercs B JOByLIKy C2 uepe3 JuUHHIO 25
BBITyCKa ra3a, COEAMHSAIOIIYID B JAHHOM Cjy4dae BEpPXHUN BbINYCK 24 Tra30XHIKOCTHOTO

cernapaTopa ¢ HUKHUM BIyckoM 34 noByiuku C2.
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B noBymke C2 oxyakIeHHbIH OOOTAIeHHBI PAaCTBOPUTENb a0COPOHMpPYyeT ClienoBbIe
KOJIMYECTBA JIETy4ero pacTBOPUTENs, MPUCYTCTBYIOIIErO B IIOTOKE KUCIOTro raza. Pactsopurens,
BBIXOZALUN U3 JIOBYIIKH C2 dYepe3 HIDKHIOK JMHHUIO 35, CTEKaeT 3a CYeT IPaBUTALMHU B
ra30KUAKOCTHBIN cenapatop S1, B KOTOPOM OH pereHepupyercsi BMECTE C OCHOBHBIM IOTOKOM
00OralIeHHOrO PaCTBOPUTEIIS, MTOCTYMAKIINM Yepe3 JIMHUIO 14 0TBOZa pacTBOPHUTEIS.

OTBOI OCTAaTOYHBIX Ta30B OCYLIECTBJAETCS C Bepxa JOBYIIKH C2 uepe3 nuHHIO 36
BBIITyCKa rasa.

OcCHOBHOW TOTOK OOOTalleHHOTO pPAaCTBOPUTENS HArpeBaeTcsi 10 TeMIepaTypbl
pereHeparyu ¢ MOMOLIBI0 TeriooOMeHHuKa E2, KOTOpbIi B TaHHOM Cliydae pa3MelleH BHYTPU
ra30’kKHIKOCTHOTO cemaparopa S1.

Bomomenne, mnpencraBieHHOe Ha (Ur.3, B KOTOPOM KOMIIOHEHTHI YCTaHOBKH,
NOAOOHBIE WIIM MIEHTHYHBIE ONMHCAHHBIM BBIIIE, 0003HAUEHBI TAKUMH K€ HOMEPaMHU MO3HIINY,
SIBJISIETCSl TIPENNOYTUTEIBHBIM, B YaCTHOCTH, B TOM CJydae, KOTra MCXOOHBIA ra3000pa3HbIi
MOTOK, MOCTYTAKIINIA B YCTaHOBKY | (T.e. momyeskamias oOpadoTke ra3osasi cmech L1) coctour,
TJIABHBIM 00pa3oM, U3 yTJIEBOIOPOIOB.

B sToMm cnydae ycraHoBka 1 comepskut, B AONOJHEHUE K BCIOMOraTesbHOM cucreme 30,
OMKMCAHHON BBIE CO CChUIKOW Ha ¢ur.2, cuctemy 40 s W3BJIEYSHHS YTIJIIEBOIOPOIOB,
PacTBOPEHHBIX B OOOTAIEHHOM PAaCTBOPUTEINE.

B uactHOCTH, cucrema 40 u3BJIEUEHUS CONEPKUT BTOPOU Ta30KUAKOCTHBIM CernapaTop
S3 u BrOpoii abcopbep C3, pasMmelneHHbIE TNOCIEIOBATENbHO BIOJb JUHUH 14 OTBOAA
pacTBOpUTENST HIXKE IO XOAY NMOTOKAa OTHOCHTENbHO abcopOepa Cl u BeIle MO XOAY MOTOKA
OTHOCHUTEJIbHO PacIlIUPUTENILHOTO YCTpoicTBa V1 1 ra30:KuakocTHOro cemnaparopa S1.

ITonoOHO yske M3JIO’KEHHOMy BbIle B OTHOIIEeHWH abcopOepa Cl M ra3zokuaKOCTHOTO
cenaparopa S1, abcopbep C3 u razoUIKOCTHBIN cemapaTop S3 Takke oOpa3oBaHbI, HAIIPUMED,
abcopburonHbIME KoJIoHHaMH. [1o skemanuro, abcopbep C3 u rasokuakocTHbIN cemaparop S3
MOTYyT OBITb HWHTErPUPOBAHBI BMECTE B OJHOW EIMHCTBEHHOH KOJOHHE M OOpasyroT
COOTBETCTBYIOIIHE NEPEKPBIBAOIINECS YUaCTKH 3TOH KOJIOHHBI.

Jlunus 14 oTBOJA pPACTBOPUTENS CONEPKUT MEPBbIH y4dacTOK 14a, COeNMHSIOUN
HIKHUN BbIMyck 13 abcopbepa Cl1 ¢ Bmyckom 41 nnst skuakod ¢a3bl ra30KHIKOCTHOTO
cemaparopa S3 u CHaO)XEHHBIH PACIIMPUTENBHBIM  yCTPOWCTBOM V2  (Hampumep,
pacCIIMPUTENBHBIM KJIAMAHOM), pa3MelleHHbIM Mexay adcopbepom Cl W ra3okuakoCTHBIM
cemaparopom S3; BTOpoi yudacTok 14b, coeamHsOmni HWKHHIA BbIMyck 42 cemapartopa S3 ¢
TeruooOMeHHUKOM E1 1 cHaOXeHHBIH paclIMpUTENbHBIM YCTPOHCTBOM V1; U TpeTHil KOHEUHBII

yuacTtok 14c, coemumsromuii TermooOMeHHHK El ¢ Bmyckom 21 ana  kunkoil  Qasbl
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ra30o’kKHIKOCTHOrO cenaparopa S1.

B paccmarpusaemoM citydae pa3BeTBiI€HUE 32, OT KOTOPOro OTXOAUT BCIIOMOraTesIbHas
muHus 31 BemomorarenbHOH cucteMbl 30, pacrmosioxkeHa Ha ydactke 14b nmauum 14 orBoma
pactBopurens. Kpome Toro, B 3ToM cilyyae BCIOMOrarejbHasi JuHUS 31 CIOy>KUT U OTBOAA
yactu L3 oborameHHoro pactsopurtensi, oTobpanHoro u3 abcopbepa C1, koTopast oTaeneHa ot
OCHOBHOTO TMOTOKa OOOTramjeHHOro pacTBOPHUTENS, HANpPAaBIsIeMOr0 B Ta30’KUAKOCTHBIN
cenaparop S1.

Kpome Toro, BcmomoratenbHas JuHUsS 31 B JaHHOM chydae o0OpyaoBaHa
teriooOmMenHnkoM E4, B kotopom dacTh L3 moToka OXJIaXKIaeTcss ¢ TMOMOIIBI) BHENIHEH
TeKyuell Cpenpl, 1 COeAMHEHA C BIYCKOM 33 st »kunkoi (assl soBymku C2, B KOTOPOH 4acTh
L3 (oxnaxxneHHBIH OOOTAIlEHHBIH PAaCTBOPUTEND), MONABAEMbBIN Yepe3 BIyCK 33, BCTYMaeT B
KOHTaKT C TOTOKOM KHCJOTO Tras3a, BBIXOASAILIMM M3 Ta30kKMIKOCTHOro cemnapatopa S1 u
nocTynarmuM B JIOBYIIKy C2 depe3 nuHMIO 25 BbIMyCKa ras3a, KOTOpas COEAUHSET BEPXHUM
BBIMyCK 24 Ta30KUAKOCTHOIO ceraparopa C HWXXHHUM BIyckoM 34 noByiiku C2; ocTaTOUHBbIE
raspl OTBOASATCS U3 NoBywkHU C2 yepe3 TUHMIO 36 BBIMyCKa rasa.

Jluaus 43 pacTBOpa MPHUCTBIKOBaHA K y4acTKy 14b, coenuHsst HWKHHHA BbIIyCK 44
abcopbepa C3 ¢ yuactkom 14b. Abcopbep C3 mmeer BepXHHIl BBIMYCK 45, COSIMHEHHBIN C
JMHUEN 46 BbINTyCKa rasa.

Jlunus 47 rasa coenuHseT BepXHUH BBINYCK 48 ra3oXHAKOCTHOro cemaparopa S3 ¢
HIDKHUM BTy ckoM 49 abcopbepa C3.

Jluaus 23 peuupKyJsILUU COAEP’KUT, HMXKE IO XOAy IOTOKAa OTHOCHUTEIBHO Y3I51a
coearHeHus1 27, U3 KOTOPOrO MOCTYMAeT CBEXKUH SKMAKUN aOCOPOLMOHHBIA pacTBOPHUTENb, U
OTHOCHUTENIbHO TeruiooOMeHHuka E3, pasBerBrieHue 51, OT KOTOPOro OTXOOMUT BeTKa 52,
COEMHEHHAsl C BIYCKOM ISl JKUIKOH (hasbl abcopbepa C3, uepe3 KOTOPyro MpoxoauT 4acts L4
pereHepupOBaHHOIO PACTBOPUTENS, OTBEAEHHAs! OT MIOTOKA PEreHEepPUPOBAHHOIO PACTBOPUTEII,
TPAHCIIOPTUPYEMOTO MO JUHUU 23 PELUPKYJIALUH.

B paccmarpuBaeMOM BOIUIOIIEHHH OOOTAINEHHBI PAaCTBOPUTENb, OTBEICHHBIA U3
abcopbepa C1, mpoxomuT mepBOe pacUIMpPEeHHe B pPACIIUPHUTEHBHOM YCTpoWcTBe V2, B
pesyJibTaTe 4ero BbLAENSeTCs MepBasl 4acThb YIJIEBOJOPONOB M KUCJIOrO ras3a, PacTBOPEHHBIX B
pacTBOpUTEie, KOTOPbIE OTAEISAIOTCS B MOCIEAYIOLEM Ia30KUAKOCTHOM cenapaTope S3.

I'azoBas (asa, oTaeneHHass B ra30KUAKOCTHOM cemapaTope S3, 3aTeM HalpaBisieTCs B
abcopbep C3, KOTOPBIH OTAETSIET KUCHBIN ra3 (ra3bl) OT CMECH ra3000pa3HbIX YIJIEBOIOPOIOB C
MOMOIIBIO HacTu L4 pereHeprpoBaHHOTO pacTBOpPUTENs, HampasisieMoil B abcopbep C3. B

pe3yJibTaTe MoJty4aeTcst 00eIHEeHHBIN MOTOK ra3000pa3HbIX yIIEBOAOPOAOB, OTBOAUMEIN C BEpXa
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abcopOepa C3 (mpu HGosee HU3KOM JaBJICHHUH IO CPAaBHEHUU ¢ pasnenenueM B abcopdepe Cl1).

OboraieHHbIe PacTBOPHUTENH, BBIXOAsSIIUE U3 cemaparopa S3 u abcopbepa C3, 3atem
PaCLIMPSIIOTCS B PACIIUPUTENIBHOM YCTPOMCTBE V1 M HampaBJistOTCs HA y4acTOK 4 pereHepauuu
u B cuctemy 30 Wu3BJIEYEHUs JIETY4ero pacTBOPHUTENSI, TAaKyK, KaK OIMKCaHA BbIIIE B
BOIUIOIEHUH, MIPEACTaBIEHHOM Ha ¢ur.2.

IMTPUUMEPBI

PaccMoTpeHHbIE BBl YCTAHOBKU pabOTald € OCYLIECTBIEHHEM CIoco0a COrIacHO
W300PETEHHIO IS CHIJKEHHUSI KOHIIEHTPAILMM KHUCIBIX T'a30B B PA3JMUYHBIX Ta30BBIX IOTOKAX,
COZIep KAIMX KUCIIBIN ra3, MPU Pa3InYHbIX COCTaBax M pabovMX mapameTpax.

Paboune mnapamerpbl ¥ HauboOsiee BaKHbIE PACXOAbI KOMIIOHEHTOB, peajnu3yeMbie B
ycTaHOBKe 1, cxema KOTOpoW mpexacraBiieHa Ha ¢ur.2 u ¢ur.3, mpu OCyUIEeCTBICHUH Criocoda
COTJIACHO M300PETEHUIO OXapaKTEPU30BaAHBI HIXKE C TIOMOILBIO MPHMEpa.

bbutn peanu3oBaHbl Tak)ke APyTHE WILTFOCTPATHBHBIE NMPUMEPHI C YCTAHOBKOH, cxema
KOTOPOI mpencTasieHa Ha ¢ur. 1.

3ateM ObLIH OCYLIECTBJICHBI APYTHE MPUMEPHI C HCIOIb30BAHHEM BCEX CXEM YCTAHOBKH
U C HU3MEHEHHEM COCTAaBOB Tra3000pa3HbIX TOTOKOB, MOIeKamnX o0paboTke; wW/wim C
UCTIOIb30BAHUEM  PA3JIUYHBIX OKHAKHX aOCOPOIMOHHBIX PAaCTBOPUTENEH, BBIOPAHHBIX B
COOTBETCTBUH C T€M, YTO ObUIO OMUCAHO BBILIE, W/HJIM C U3MEHEHHEeM pa0o4uX MapamMeTpoB B
COOTBETCTBHUH C H3JI0KEHHBIM BBILIIE.

ITpumep 1

VcranoBka 1, moka3aHHas Ha ¢ur.2, Oblia HCMOJIB30BAHA JJIsI OYMCTKHU IOMYTHOTO rasa,
conepskamero CO2 B konuuectse 15 00.%.

B kauecTBe XMAKOro abCOPOIMOHHOTO PACTBOPHUTENs ObUla HCIOJIB30BaHA CHUCTEMA
pactBopurensi, oOpa3oBanHass u3 rekcanona, DBU (1,8-guazabunmkio[5.4.0lynnen-7-eH) u
cynb(osiaHa B MPUBEAEHHBIX HIKE MACCOBBIX COOTHOIIECHHSIX |

I'excanomn: 36%

DBU: 28%

Cynbdonan: 36%

Pabourie mapaMeTpbl U PacxXo/Ibl Pa3IMYHBIX KOMIIOHEHTOB B HEKOTOPBIX MOKa3aTeIbHbBIX
TOUKax ycTaHoBKH | mpusenensl B Tabmuue I Ha dur.4.

Crnioco0 mo3BosieT yMEHbIIUTh cofeprkanne auokcunaa yriuepona (CO2), BbIXoAAIIero B
obmeit cioxHocTH W3 AByx abcopbepos Cl, C3, BIWIOTH A0 OCTATOYHOIO COIEPIKAHUS,
MEHBIIETO WK PaBHOTO 2 00.% (OLIEHHBAIOTCS CyMMAapHbBIE TIOTOKH, LIUPKYJIUPYIOIINE TIO JIUHUH

17 Beimycka rasa uz abcopdepa C1 u no nunun 46 Bbinycka raza us adcopoepa C3).
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ITpumep 2

VYcraHoBka 1, cxemarudecku nmokasaHHasi Ha ¢ur.3, Obuia UCTIOIB30BaHA IS 00pabOTKH
NOMyTHOTO rasa, cogepxamero CO:2 B konudectse 30,4 006.%.

B xauectBe XHIKOro abOCOPOLMOHHOrO pacTBOpUTENs ObLIAa HCIOJIB30BaHA CHUCTEMA
pactBoputens, oOpa3oBanHasi u3 rekcaHoja, DBU (1,8-guazabunmkno[5.4.0lynneu-7-eH) u
cynb(osiaHa B IPUBEAECHHBIX HIXKE MACCOBBIX COOTHOIIECHHSX

I'excanomn: 36%

DBU: 28%

Cynbhonan: 36%

Pa60‘{I/Ie napaMeTPhl U paCXoAbl Pa3IMYHbIX KOMIIOHEHTOB B HCKOTOPBIX IMOKAa3aTCJIbHBIX
TOYKax ycraHoBkH | mpuseneHsl B Tabmuue Il Ha ¢wur.S.

Crniocob mo3Bossier yMeHbIUTh conepskanne CO2, BBIXOASINEro B 00mel CIIOKHOCTH U3
nByx abcopbepos C1, C3, BIUIOTh 1O OCTATOYHOTO COAEPIKAHUS, MEHBIIErO WM PaBHOTO 2 00.%
(oLeHMBAIOTCS CyMMapHbIE IOTOKH, LUPKYJIHNPYIOIIKE 1Mo JUHNK 17 BhIMycKa ra3a u3 adbcopbepa
C1 u mo nuHum 46 BRIMTyCKa Taza u3z abcopbepa C3).

ITpumep 3

YcranoBka 1, cxemaTndecku rmokasanHasi Ha ¢ur.3, Oblia UCMOJb30BaHA JJIsi 00paboTKU
NOMYTHOTO rasa, cogepxamero CO2 B konudectse 15,2 06.%.

B kauectBe kuAKOro aOCOPOIIMOHHOTO PAacTBOPHUTENs ObUla HCIOJb30BaHA CHUCTEMA
pactBoputensi, obpa3oBanHasi u3 rekcaHoja, DBU (1,8-guazabunukio[5.4.0lynneu-7-eH) u
cynb(osIaHa B IPUBEAECHHBIX HIKE MACCOBBIX COOTHOIIEHHSX

I'ekcanon: 36%

DBU: 28%

Cynbdomnan: 36%

Pa6oq1/1e nmapaMeTPhl U paCXoabl Pa3jIUIHbIX KOMIIOHCHTOB B HEKOTOPBIX MOKA3aTCJIbHbIX
Toukax ycTaHoBKHU | npusenensl B Tabmuue 111 va ¢ur.6.

Crniocob mo3Bossier yMeHbIUTh conepikanne CO2, BBIXOASINEro B 00mel CIIOKHOCTH U3
nByx abcopbepos C1, C3, BIUIOTh O OCTATOYHOT'O COAEPIKAHMUS, MEHBLIETO W paBHOTO 2 00.%
(T.e. OLEHUBAIOTCS CyMMAapHBbIE IOTOKH, LMPKYJUPYIOIIME IO JUHUU 17 BBIMyCKa Traza u3
abcopbepa C1 u no nmunnm 46 BeIMyCcKa ra3a u3 abcopdepa C3).

B KOHIIE KOHIIOB, MOHATHO, YTO MOTYT OBITH OCYIIECTBJICHBI APyTrHe MOAUDUKALUU U
BAPHUAHTDBI cnoco6a U YCTAHOBKH, PACKPBITBIX W HWIUIKOCTPUPYEMBIX B HACTOSALIEM OIHNCAHHU,

KOTOpPBIE HE BBIXOJSAT 3a Mpeeibl 00bemMa GopMyibl H300peTeHHsI.
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DPOPMVYJIA U3OBPETEHUS

1. Cnoco0 OYMCTKH Ta30BBIX CMeECEH, COAepKAlMX OAMH WM OoJbllee KOJHYECTBO
KUCJIBIX Ta30B, AJI YAAJEHUs YKa3aHHOTO OJHOTO WM OOJIBIIEro KOJMYECTBAa KUCIHBIX ra30B U3
ra3oBbIX CMECEH, BKIFOYAOIIHUI

craanio abcopOLuH, OCYLIECTBIAEMYIO B OTHOIIEHHH Ta30BOH CMECH, COAepIKalleil OauH
Wi OoJbluee KOJMYECTBO KHUCIBIX Ta30B, C MHCIOJNb30BAHWEM CHCTEMBbl PAaCTBOPHTES,
colepsKaliel Wi CrocoOHOM 00pa3oBbIBATh 3a CUET PEAKIMH ¢ OJHUM WA OOJBIINM
KOJINYECTBOM KHCJIBIX Ta30B IO MEHBIICH Mepe OIUH JKUAKUI aOCOpPOLMOHHBIA PacTBOPUTEIb,
IUTSL yIAJeHNsl U3 Ta30BOM CMECH COJIEpIKaIlerocsi B Hel KUCJIoro rasa (ra3oB) ¢ oOpa3oBaHHEM
o0eTHeHHO! ra3oBOi CMECH, U3 KOTOPOii ObljIa yiajeHa Mo MEHbIIEeH Mepe YacTh KUCJIOro rasa
(razoB), 1 0OOTAILIEHHOTO PACTBOPUTEIS, COAEPIKAINErO KUCIbIN ra3 (rasbl); U

CTaHI0 pereHepaly, Ha KOTOPOH OOOTalleHHbIH PacTBOPHUTEIbh MOABEPraeTCsl CTaUU
ra30-)KUAKOCTHOTO  Pa3[eNieHus] TOCPEACTBOM TMpOLECCa MIHOBEHHOTO HCIApEHUsl IS
OTHENICHUsI PACTBOPUTENSI OT aOCOPOMPOBAHHOTO KUCJIOTO rasza (ra3oB) W TMOJYUYEHHUS MOTOKA
KHCJIOTO Tra3a U PEreHepUPOBAHHOIO PACTBOPUTENS, KOTOPBIA PELUPKYJIHPYET Ha CTAIHIO
abcopOuumy;

IpU 3TOM CHUCTEMa pPACTBOPHUTENSI COMAEPXKUT WM CIIOcOOHA 0OOpa3oBBIBATH 32 CUET
peaKkuuy ¢ OMHUM HIJIM OOJIBIINUM KOJIMYECTBOM KHCJIBIX T'a30B 110 MEHbINEH Mepe OIMH KUIKUN
aOCOpOLIMOHHBIN PaCTBOPUTEND, BEIOPAHHBIN N3 NEPEKIIFOUAEMbIX HOHHBIX JKUIKOCTEH.

2. Cnocob mo 1.1, B KOTOPOM KMAKHI aOCOPOLMOHHBIN PacTBOpPHUTENb OOpasyercs Ha
craauu abcopOIMu 3a CYET peakIHUu OFHOTO WM OOJBLIEr0 KOJMYECTBA MPEIIeCTBEHHHKOB
WOHHOW JKHUIKOCTH, CONEpPKAIIMUXCS B CHCTEME PACTBOPHTENS, C KHCIBIM Ta3oM (ra3amm),
COZEPIKAIIMMCS B YKa3aHHOMN ra30BOM CMECH.

3. Cnoco®0 mo m2, B KOTOPOM CHCTEMa pACTBOPHUTENSI CONEP)KUT, B KadyeCTBE
NPEAIIECTBEHHUKOB MOHHOW JKMIKOCTH, MO MEHbIIEH Mepe OJHO OpPraHHYecKOe OCHOBAHHE,
uMmeroinee BenduHy pKb B Boze MeHbIe YeM WM paBHYIO 3,2; WHIN 1O MEHbLIEH Mepe OIUH
CIHPTOBOM PACTBOPHTENb, 32 UCKIIOUEHUEM 3TaHOJa, uMeromuil obmyo ¢opmyny R(OH)n u
TEMIIEpaTypy KUIEeHUs, Bblle 4yeM win paBHyo 100°C npu naBieHUN OKpy:Karollel cpenbl, Npu
3TOM B 00wIel ¢popmyne R mpencrasnsier coOoN TMHEHHYIO MM Pa3BETBIEHHYIO HACHIIEHHYIO
ANKUJIBHY IO TPYIIY € KOJMYECTBOM aTOMOB YIJIepoza B AuanazoHe ot 2 10 20, a n mpeacTaBisieT
co0boii nenoe uncio B quanasone ot 1 o 20.

4. Criocob o m.3, B KOTOPOM OpPTaHUYECKOe OCHOBAHUE MPEACTABIISIET COOOH aMHUH WU
aAMHJIUH.

5. Cnocob6 mo m.3 wimm 4, B KOTOPOM OpPraHMYECKOe OCHOBaHHE BbIOpaHO u3 1,8-

nnazabunmkio[5.4.0lyuneu-7-ena (DBU), 1,5-nuazabunukno[4.3.0]JHoH-5-eHa (DBN), 1,1,3,3-

R
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tetpamerunryanuantaa (TMG) u cMmeceil yka3aHHBIX BEIIECTB.

6. Cnoco0 mo mobomy u3 mm.3-5, B KOTOPOM CIIUPTOBOW PAcCTBOPHUTENb BHIOpPAaH W3
reKCaHoJIa, OKTAHOJA, FTeKCAHNONA, OKTAHANOJA, 2-3TUINeKCAHOJIAa U UX CMeCeH.

7. Cnocob mo mobomy u3 mi.3-0, B KOTOPOM CHUCTEMa PAaCTBOPHUTEJNS OMOJHHUTENBHO
COIEPKUT MO MeEHbIIeH Mepe OauH (PU3MUECKUH pacTBOPHUTENb, OOJAaNArOIIM BBICOKOM
CTaOMJILHOCTBIO 10 OTHOILIEHHUIO K KMCJIBIM ra3aM U, B yacTHocTH, K CO2 u HaS.

8. Cmocod mo 1.7, B koTropoM (HHU3HUECKHI PpACTBOPUTENb TMPEACTABISET COOOH
MOJIIPHBIN alPOTOHHBINA PACTBOPUTEID.

9. Cnocod6 mo m8, B KOTOpoM (PHU3UYECKHI pPaCcTBOPHUTENb MPEACTABIsIET COOOMU
MOJIAPHBIN ANPOTOHHBIN PAaCTBOPUTENb, UMEOIUN BEIMUUHY OUAJIEKTPUUECKON MOCTOSIHHOM &€
npu Temneparype 25°C Oomnbine uinu paBHyro 30, BEITUYHHY BA3KOCTH U IpH Temrepatype 25°C
Oonbuie win paBHy 14 cll, npeamodTuTensHO MeHblIe Wiu paBHyO 12 clIl, u Temmepartypy
KUTICHUsI IPU HOPMAJIbHOM J1aBJieHuH Ooubine win paBHyro 130°C.

10. Crocob no smroboMy u3 mim.7-9, B KOTOpOM (PHU3HUECKUI PacTBOPUTENb BBIOpaH U3
cysibdonaHa, IUMETHIICY Tb(hokcHIa (DMSO), 3-0y THJIIME THII-UMH 13071
oucTpudTOPCYILGOHIIIUMUAA, APYTUX COJIEH UMUAAa301a OUCTPUPTOPUMUIA U UX CMECEH.

11. Cnoco® mo mobomy u3 mm.7-10, B KOTOPOM cCHCTEMa PACTBOPUTENS COIEPIKHUT
OpraHMYeCcKOe OCHOBaHHME B KojudecTBe B auanazoHe or 10 go 40 wmac.%, cnuproBoi
pacTBOpHUTENb B KojuuecTBe B auarazoHe or 10 no 40 mac.%, ¢usndeckuii pacTBOPUTENb B
KoJnuecTse B AuanasoHe ot 10 go 40 mac.%.

12. Cnoco6 no modomy u3 m.1-11, B koTopoMm cTamust abcOpOIMU BKIFOUAET POMBIBKY
B pEeXKHMME MPOTHBOTOKA YKAa3aHHOH Ta30BOM CMecH, conmepkaimiedl OauH uiau Oobliee
KOJIMYECTBO KHUCIIBIX Ta30B, )KUIKOH (ha3ol, COCTOAIIEH 13 YKa3aHHOW CUCTEMbI PACTBOPUTEJIS.

13. Cmocob6 mo mobomy u3 mm.1-12, B KOTOPOM Ha CTaguu Ta30->KHUIKOCTHOTO
pa3neNneHus, OCYLIeCTBISIEMON Ha CTaauM pereHepalyy, YKa3aHHble OOUH WM OoJjblee
KOJINYECTBO KHCIBIX Ta30B OTAEJISIOTCS OT OOOTaIlleHHOrO PAacTBOPUTENS, MOCTYMAKOIIEro CO
cranuu abcopOuu U comepskamero abCOpOUPOBAHHBIN KHUCHBIA Ta3 (ras3el), IUISl MOJTYYCHHUS
YKa3aHHOTO PEreHepUPOBAHHOTO PACTBOPUTENS, KOTOPBI PELUPKYJIUPYIOT Ha CTaIUI0
abcopOuum.

14. Cnocod mo mobomy wu3 mnm.1-13, B KOTOPOM yKa3aHHBIH OOOTaIieHHBIH
PacTBOPUTENTB, MOCTYMAOIIUN CO CTaANK a0COpPOLHU U conep KaInmii abCopOUPOBAHHBIN KUCITBIT
ras (raspl), pacIIUPsIETCS] U HArpeBaeTCs IO NMPEABAPUTENIbHO 3a/laHHBIX BEIWYHH JABICHUS U
TEMIIEPATyPhl, a 3aTEM HATPABJIACTCS HA CTAIUIO Ta30-KUIKOCTHOTO Pa3iesIeHHs.

15. Cmoco6 mo m.14, B KOTOpOM HarpeBaHue OOOTaIlleHHOrO0 pPaCTBOPUTENS
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OCYLIECTBJIIETCS HA TMEPBOM CTaJWU HArpeBaHUs] 3a CUYET TEIUIOOOMEHAa C TOTOKOM
pereHepupOBAHHOIO PACTBOPHUTEIISI, MOCTYMAIOLINUM CO CTaJUH ra30-KUAKOCTHOTO Pa3leNeHHs;
W/ Ha BTOPOH CTAAMM HarpeBaHUs 3a CUET TEINIOOOMEHA C BHEIIHEN TeKy4el Cpenoi.

16. Cnoco6 mno mobomy u3 mm.1-15, B KOTOPOM yKa3aHHBIH pereHepUpOBAHHBIN
PacTBOPUTENb IEPEA PELUPKYIALHMEH Ha CTaauo adbCopOLMU TOABEPraeTCst:

NepPBOM CTAINK OXJIAKISHHs, Ha KOTOPOW OH BBICBOOOXKIAET TEIIO B OOOTralleHHbIH
PacTBOPUTENTb, MOCTYMAKOIIUI CO CTanuu abCopOLUY;

HeOoOs3aTeNIbHOM  CTaguK  MOMNOJIHEHHs, Ha KOTOPOH K  pereHepHpOBaHHOMY
PacTBOPUTENFO NOOABJISIOT CBEXKHUH JKUIKUNA aOCOPOLIMOHHBINA PACTBOPUTENH IJISI KOMITEHCAIMH
KaKux-JIM0O MOTeph PaCTBOPHUTEIS,

BTOpOﬁ CTaaun OXJIAXKIACHUA, HpOBOHHMOfI JJIA AOIIOJIHUTECIIBHOT'O OXJIaXKACHUA.

17. Cnoco6 mo mrobomy wu3 mm.l-16, B KOTOpOM OOOTameHHbIi PacTBOPUTEIND
pacIIupsieTcs, MOAOTPEBACTCSl PereHePUPOBAHHBIM PACTBOPUTENEM, MOCTYMAKOIIUM CO CTaauH
ra30-KUIKOCTHOTO pa3esieHUs], JOMOJHUTEIbHO HArpeBaeTCsl 0 TEMIEPATyPbl pereHepaLii, a
3aTeM HAaNpaBJsSIETCs] HA CTAOHI0 Ta30-)KMIKOCTHOTO pasfeNieHHs, Ha KOTOPOH OTAENSIOTCS
KHCJIBIE Ta3bl U MOJIy4alOT PEreHEPUPOBAHHBIN PAaCTBOPUTENb, KOTOPBIA PELUPKYJIHPYET HA
cTanuio abcopOumu.

18. Criocob mo srobomy u3 mi. 1-17, BKIFOYArO A CTaIMH:

orbopa YacTu OOOTaIeHHOTO PACTBOPUTENS, MOCTYMAKIIEro CO CTaauu adbcopOumy,
ImyTeM OTAEJEHUs] YKa3aHHOM YacTH OT OCHOBHOI'O MOTOKa OOOTAIEHHOrO PacTBOPHUTEIN,
KOTOPBII HATIPABJISAETCS HA CTAAMIO T'a30->KHIKOCTHOTO Pa3/IeIeHHs;

NOAAaYu YKa3aHHOW 4YacTH, TMOCHe €€ OXJaXIEHHs, Ha CTagui BCIOMOTaTebHOMN
abcopOuum, Ha KOTOPOM yKa3aHHAsh YacTb KOHTAKTUPYeT C TMOTOKOM KHCJIOro rasa,
NOCTYMAKLIMM CO CTaJAMH Ta30-)KUAKOCTHOTO pasziesieHus, 4ToObl adbcopOMpOBaTH ClENOBbIE
KOJIMYECTBA JIETYYEero PacTBOPUTEIIS], TPUCYTCTBYIOIHE B TIOTOKE KUCJIOTO rasa;

nofa4yu OOOTAIIEHHOTO PACTBOPUTENS, BBIXOMSIIErO CO CTaJHHM BCIOMOTATENbHOMN
aOcopOuyy, Ha CTaAMI0 Ta30-)KUIKOCTHOrO pas3leNieHHs, Ha KOTOPOH 3TOT oOOoralieHHbIH
PacTBOPUTEIb PETEHEPUPYETCSI BMECTE OCHOBHBIM TIOTOKOM O0OTallleHHOI'O PaCTBOPHTEIS,

oTOOpa MOTOKAa OCTATOYHOIO Ta3a CO CTaUH BCIIOMOTATEIBHON a0COpOLHH.

19. Cniocob mo modomy u3 1. 1-18, BKITFOUAIOMINI CTaAUIO U3BJICUEHUS ISl U3BJICUCHHUS
yTJIEBOOPOMIOB, PACTBOPEHHBIX B 00OraIlleHHOM PacTBOPHTEE,

MpUYEM YKa3aHHasA CTaAuA HU3BJICUCHUSA BKIIIOYACT BTOPYHO CTAAHUIO ra30->KUAKOCTHOI'O
pasaeneHuss M JONOJHHUTEIbHYIO CTaaio abcopOLuH, OCYLIECTBIISEMbIE IMOCIEAOBATEIbHO B

OTHOLIEHUN O0OTAIEHHOTO PACTBOPUTEISA, TIOCTYIAIOIIErO CO CTauH a0COPOIUH.
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20. YcranoBka (1) nmst oOpabOTKM Tra30BBIX CMECEH, COmepiKalquX KHUCHbIE Tasbl, IS
yAajJeHuss OJHOrO MJIM OOJNBIIEr0o KOJWYECTBA KHUCIBIX Tra30B M3 Ta30BOH CMECH IyTeM
OCYIIECTBJIEHHsI CIOcOO0a B COOTBETCTBHM € JMOObIM u3 mm.1-19, mpu sTtom ycranoBka (1)
COZIEPIKHUT:

yuactok (3) abcopOuum, comepskammii mo MeHbinel mepe omuH abcopbep (Cl1), B
KoTopoMm razosasi cmech (L1), momnexamasi oOpaboTke, moaBepraercsi ctaauu adcopOuuu ¢
UCTIOJIb30BAHUEM CHUCTEMbI PACTBOPUTEIIS, CONEpIKaIlel MWIH CrIocOOHOM 00pa30BbIBATH 3a CUET
peakLu C OMHUM HJIH OOJIBIIUM KOJHYECTBOM KHCIIBIX TA30B M0 MEHbIICH Mepe OIMH JKHIKUI
aOCOpOLIMOHHBII PACTBOPHUTENb, BBIOPAHHBIM M3 MEPEKIIOYAEMbIX HMOHHBIX SKHUIKOCTEH, s
ynanenus u3 razoBoi cmecu (L 1) mpucyTCTBYIOIUX B HEH KUCIIBIX Ta30B; U

y4acToK (4) pereHepaiyiyi, COAep KaIlWii MO MEHbIIeH Mepe OIUH Ta30KUIKOCTHBIN
cenmaparop (S1), coemunennsii ¢ abcopbepom (C1) mocpenctBom nuHum (14) orBoma
pacTBOpUTENs, B KOTOPOM VKa3aHHBIA SKUAKUH aOCOpOLMOHHBIN pPacTBOPUTENb, KOTOPBIH
abcopbupoBan KuCbIi ra3 (ra3el) U3 ra30BO cMecu B ydacTke (3) abcopOumu, moasepraercs
CTaIu¥ Ta30-)KUAKOCTHOTO pa3feNieHus C TOMOIIBI0 MPOLecCa MIHOBEHHOT'O WCTIAPEHHsS IS
OTAENIeHHs OT a0COPOMPOBAHHOTO KUCJIOTO ra3a (ra3oB), M 3aT€M PELUPKYIUPYET Ha yUacToK (3)
abcopOuuu vepe3 muHMIO (23) peHupKyJISLUH.

21. Ycranoska no 11.20, B kotopoii abcopdep (C1) mpencrasisier codboii abcopOLMOHHY O
KOJIOHHY, paOOTaIOLIYIO B PeKUME MPOTUBOTOKA.

22. YcranoBka 1o .21, B kotopoit abcopbep (C1) umeer

Bryck (11) mis ra3oBoii ¢asbl, pacrnonokeHHbIN Ha HUKHEM KoHIe (12) abcopbepa (C1),
COeMMHEHHbIH ¢ JUHUEH (2) momayu W Ciy»Kaliui A MpreMa ra30BOM CMECH, MOIJIeKaei
obpaborTke;

HIDKHUH BbINyCK (13), TakKe pacrosioKeHHbIH Ha HIbkHeM KoHLe (12) abcopbepa (C1) u
coennHEHHbIN ¢ nuHHeH (14) oTBOma pacTBOpuUTENs, coequHstomeil yuactok (3) abcopOuun ¢
y4acTKOM (4) pereHepanumy;

BepxHHH BhIMyck (15), pacmonmoxeHHbIii Ha BepxHeMm KkoHue (16) abcopbepa (Cl1),
NPOTHUBOTIONIOKHOM HHKHEMY KOHILY, i COSIUHEHHBIN ¢ muHuel (17) BbImycka rasa; u

Bryck (18) mist sxunkoi (hasel, pacmosioxkeHHbIH Ha BepxHeM koHLe (16) abcopbepa (C1)
U coequHeHHbIN ¢ uHuel (19) momayu pacTBOpUTEIS, IPEeIHA3HAYSHHBIN I TIOAaYd CUCTEMBI
pacteopurens B abcopdep (C1).

23. VcranoBka no sroboMy u3 m.20-22, B KOTOPOH ra3okKMAKOCTHBINA cenaparop (S1)
uMeeT

Bnyck (21) nns skunkoit Qasel, coenuHeHHbIH ¢ nuHuel (14) oTBoxa pacTBOpPHUTENS U, B
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JaCTHOCTH, ¢ KOHLIEBBIM y4acTKkoM (14c¢) nunum (14) oTBOAa pacTBOpUTENs, NMpeaHa3HAUEHHBIN
I Tofadu OOOTaleHHOTO PacTBOPUTENs, MOCTymaromero u3 y4acrtka (3) abcopbumu, B
ra3oXKMIKOCTHBIN cemaparop (S1);

HIDKHUN BbINYCK (24), coenuHeHHbIH C JuHUEH (23) peuupKyJsiquu, U3 KOTOPOTo
oTOMpaeTCsi HOTOK PEreHepUPOBAHHOTIO PACTBOPHUTENS, 1

BEPXHHI BBINYCK (24), COeNUHEHHbIN ¢ JuHUen (25) BhIMyCKa rasa, uepe3 KOTOpPbIA W3
ra3oKHIKOCTHOTO cemapatopa (S1) OTBOASTCS KHCJbIE Tasbl, OTHAEICHHbIE B YKa3aHHOM
ra30KUAKOCTHOM cemaparope (S1).

24. VYcranoBka mo m.23, B koropoid juHMs (14) OTBOmAa pacTBOPUTENS CHaO}XKeHa
pacumpurensHbiM - yerporictBoM  (V1); mepeeiM  TeruooOMenHukoM (E1) u  BTOpBIM
teruioodMeHHUKOM (E2), pacnonokeHHbBIMH MOCIEI0BATEIbHO IO OTHOLICHUIO APYT K APYTY U
HIDKE 110 X0y TIOTOKAa OTHOCHTENBHO PAaCIIMPUTENBHOrO ycTpoiicta (V1) U BBIMOJHEHHBIMH C
BO3MOYKHOCTBIO HAarpeBa MoTOKa 0OOTaleHHOTO PACTBOPHUTEIS, LIUPKYIHPYIOLIETO Yepe3 INHHIO
(14) orBoma pacTtBOpHTENs, NEpeA MOCTYILICHHEM IIOTOKa OOOTalleHHOrO pPacTBOPHUTENS B
ra30KUAKOCTHBIN ceraparop (S1).

25. VYcranoBka mo m.24, B KoTOpoi mnepBblii TerooOMeHHUK (E1) BeImomHeH ¢
BO3MOXKHOCTBIO IPEJIBAPUTENIBHOTO HArpeBa 0OOTAIIEHHOTO PACTBOPUTENIS 33 CUET TEIIOOOMEHa
C MOTOKOM PEreHepUPOBAHHOI'O PACTBOPUTEIS, BBIXOAALINM M3 Ta30XKUAKOCTHOIO CermapaTopa
(S1); a Bropoit TeruooOmeHHuk (E2) BbIMOMHEH € BO3MOXKHOCTBIO JOTOJHHUTEIBHOTO
HOBBILIEHUS] TEMITEPATypbl OOOTaIlleHHOTO PAaCTBOPHUTENS 32 CYET TEIUIOOOMEHa C BHELIHEH
TeKy4el cpenoi.

26. YcraHoBka mo jrbomy u3 mm.20-25, comep:kamasi JuHHKO (20) MOAa4YU CBEKErO
pPacTBOpUTENS,, COEMUHEHHYIO C JIMHUEH (23) pelupKyJIsIuy, Yepe3 KOTOPYH MpeaBapUTENIbHO
OTpENeIEHHOE KOJUYECTBO CBEXKEro JKUAKOro abCOPOIMOHHOrO pacTBOPUTENSE BBOIUTCS B
JMHUIO (23) perupKyJISILNY, €CITH 3TO HEOOXOAMMO JIJIsl KOMIIEHCALIMH ITOTEPh PACTBOPUTEIISL.

27. YcraHoBka 1o Jirobomy u3 1. 20-26, coneprkarias

BCTIOMOTaTeNbHY cuctemy (30), BBIOJHEHHYID C BO3MOKHOCTBEO MHHUMH3ALUHU
notepp Haumboyiee JIETy4ero KOMIIOHEHTa JKUAKOro aOCOpOLIMOHHOTO pacTBOPHUTENS |
COJZIEPIKAIIY0 BCIIOMOTaTeIbHYI0 JTMHHIO (31), KOTOpasi OTXOAUT OT pa3BerByieHus (32) TUHUH
(14) oTBOZA pacTBOPUTENS M CIYKUT Ayis oTBeneHus yactu (L3) oborameHHoro pacrsopurens,
otBenenHoro u3 abcopbepa (Cl), m coenurena ¢ BmyckoM (33) miast KUAKOH (has3el JIOBYIIKH
(C2), BBINOIHEHHOH ¢ BO3MOKHOCTBIO MPUBEACHUS B KOHTAKT yKa3aHHOH yactu (L3) ¢ moTokom
KUCJIOTO Tras3a, IMOCTYMHAIUM M3 Ta30KUAKOCTHOro cemaparopa (S1) u HampaBisieMbIM B

noBywky (C2) dvepe3 nmHMIO (25) BBIIycKa Tras3a, COEOUHSIOIYIO BEPXHHUH BBIMyCK (24)
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razoXuAaKoCcTHOro cernaparopa (S1) ¢ HwkHuM BryckoM (34) nosymku (C2),

npu 5TOM ykazaHHas jopymka (C2) cHaOxeHa HIpKHeH juHuelt (35), coenquHEHHON ¢
ra30kKMAKOCTHBIM cenapatopoM (S1), cayxameil s nogadn 0O0raleHHOTO PacTBOPUTENS U3
noBywku (C2) B ra3oskuakocTHbIH cenmapatop (S1); u

nuHMel (36) BeIMycka rasa it y1ajieHusl OCTaTOYHOTO rasa.

28. YcraHoBKa 1o robomy u3 1. 20-27, comeprkarias

cucremy (40) wu3BJeuUeHHs, TPEAHASHAYCHHYIO JUIsI W3BJEYEHUs] YIJIEBOAOPOIOB,
PacTBOPEHHBIX B OOOTAIEHHOM PACTBOPHTENE, IIPU 3TOM yKazaHHas cuctema (40) u3BiedeHus
COIEP KUT BTOPOH Ta30XKHMIOKOCTHBIN cemaparop (S3) u Bropoii adbcopbep (C3), pasmemeHHbIe
nocienosarenbHo Baodb Juauu (14) orBoma pactBopurens wmexnay abcopbepom (Cl) wu
ra30KHIKOCTHBIM cemapatopoM (S1);

npu s>ToM JuHHS (14) OTBOma pacTBOPUTENSI COAEPXKHUT TMepBblii ydacTok (14a),
coenuHsIOMMA HIDKHUE Bbimyck (13) aGcopOepa (C1) co BmyckoMm (41) s skumgkoi ¢asbl
ra3oKHAKOCTHOrO cemapatopa (S3) M CHaOXEHHBIH pacIMPHUTENbHBIM yCTpoiicTBoM (V2),
pa3MenieHHbIM Mexxy abcopOepom (C1) 1 BTOpBIM ra3oKUAKOCTHBIM cenapaTopoM (S3);

BTOpOH yuacTok (14b), coenuHsAOIMMNA HIKHUHA BBITYCK (42) BTOPOTrO ra3o’KUAKOCTHOTO
ceraparopa (S3) ¢ TerooOmeHHNKOM (E1) 1 cHaOkeHHBIH TOTONHUTENBHBIM PACIINPUTEIBHBIM
ycrpoiicteom (V1); u

TpeTuil KoHIeBOH yuacTok (14c¢), coequnsrouuii TernooOmenHuk (E1) co Boyckom (21)

IS SKUIKOM (ha3bl ra303KUIKOCTHOTO cenapartopa (S1).
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Tabnuua |

IToTox

Juuus Juzus Junus JIuHus JIunus JIunus 26 | Koneunsi#t | Jlunus Bcnomora-

2 199 14® 36 17 HOJAYH ydacTok l4c | 236% TeJIbHAS

MoJaud NOAAaYH oTBOJA BBIITyCKa BHIITyCKa CBe)kero | JIMHMM OTBO- | pepupky- | JIHHHSA

pacTBopH- | pacTBOpH- | rasa u3 C2 | rasa m3 Cl | pactopm- | *2 pacn(aig)- TISHIHH 31@
TENA TEIIA TETISL pureid

Temnepatypa (°C) |20,0 39,2 74,7 94,6 44,3 25,0 120,8 140,8 73,2
Japienue Gap 42,0 41,4 40,5 1,2 40,4 61,2 1,6 42,0 1.9
MornekysipHas 22,0 120,2 125,6 39,7 17,5 102,2 125,6 120,4 125,6
Macca
Pacxon KI/4
Asot 6,6 0,0 0,1 0,1 6,6 0,1 0,0 0,0
Meran 348,6 0,2 30,8 30,6 318,1 27,7 0,2 3,1
Cor
CO: 186,3 2,5 43,8 167,7 18,6 39,4 2,5 4,4
I'ekcanon 1100,7 806,9 29,8 0,3 30,1 726,2 1070,6 80,7
DBU 8442 406,9 0,2 0,0 366,2 844,2 40,7
Cynbsdonan 1115,0 1115,0 0,2 0,0 1003,5 1114,8 111,5
DBU rexcmn
KapGOHar 44,7 902,0 0,0 0,0 811,8 44,7 90,2
OO6muii pacxos 6144 3111,4 3352,4 271,5 373,4 30,1 3017,2 3080,9 335,2

(i) Ha Bnycke B abcopbep C1
(i) Ha BbINycke u3 abcopBepa, Bbile NO NOTOKY OTHOCUTENBHO paclUMpUTENBHOrO yeTponcTea V1
(iii} Ha Bnycke B cenapaTop S1
(iv) Ha BbINycke u3 cenapatopa S1, Bbile NO NOTOKY OTHOCUTENBLHO TennoobMeHHuka E1
(V) HWxXe No NOTOKY OTHOCUTENBHO TennocobOMeHHuKa E4

dur. 4

S/€



Tabnuuya

IloTOoK

JInmma JInrms Bropoit JTnuua ITepeeIit JInuua JIunug JInnnsg JInnnsg JInmma Koneunstii | Beromora-

2 190 ﬁ%CTOK 47 )leaCTOK 36 17 46 43 26 }llzaCTOK TeJbHad

nojaun | momauyu T HHH a BBIITYCKa aCTBOPH | Mojauu CJIHHMH | jp7pyppq

g paé[TBo— OTBOA2 AIPATE3E | mrnm ?;):;y;(a ?;?1:31( ?:1 rasgyns gem d CBél)KeI“O oTBOAA 31®
putenss | PACTBOPH oTROMA C3 pacTeopn | PacTEOPH-
—rens @ pacteopu | C2 Tens Tens OV
Tensa (iii)

Temneparypa | (°C) | 20,0 39,2 81,5 81,5 81,5 43,7 422 41,8 73,1 25,0 120,8 78,1
JlaBnenne Gap 42,0 41,4 5,1 5,1 5,1 1,2 40,4 5,0 5,0 61,2 1,6 1,9
MornekymnapHas 26,3 120,7 148.8 32,4 129,3 441 17,3 133,5 133,5 102,2 139,3 139,3
Macca
Pacxon KI/4
Asor 6,6 0,0 0,0 0,1 0,1 0,0 6,5 0,1 0,0 0,0 0,0
MeTtaH 280,9 0,0 2,8 35,1 37,9 4,6 243,0 33,3 1,8 42 0,5
Cos 72,1 4.8 30,3 26,6 57,0 39,9 20,0 12,3 17,0 42,6 4.7
CO, 372,9 6,2 242 103,5 1277 356,9 12,7 3,3 15,5 35,7 4.0
Texcanon 1746,2 11899 1,9 11918 1,3 0,2 0,1 779.2 1,6 17723 196,9
DBU 1331,7 506,0 0,0 506,1 0,0 0,0 0,0 4440 855,0 95,0
Cynsdponan 1783,2 17832 0,0 17832 0,0 0,0 0,0 1003,1 2507.6 278.,6
DBU rexcr 108,4 17269 |00 17269 | 0,0 0,0 0,0 659,1 21474 238,6
KapOoHaT
O6mnit 732,5 4980,5 52634 1673 5430,7 402,7 282.4 491 29197 1,6 7364.8 818,3
pacxon

(i) Ha Bnycke B abcopbep C1
(ii) Ha BbINYCKE M3 ra3oXMAKOCTHOrO cenapartopa S3, Bbile N0 NOTOKY OTHOCUTENBLHO Y3fa COeAUHEHUS C NNHKEN 43 ana pacTBoOpuUTENS

dur. 5

(iii) Ha Bnycke B cenapatop S1
(iv) Ha Bbinycke n3 abcopbepa C1, HUXKE MO NOTOKY OTHOCUTEMNBLHO PACLUMPUTENLHOTO ycTponcTea V1

(V) HWXE MO NOTOKY OTHOCUTENBHO TEMNooOMeHHMKa E4

Sy



Tabnuua Il

IToTok

JInmmaa JInans Bropoit JIuuusa [lepBsIit JIuuua JIunug JInnnsa JInana JInmisa Koneunrnit | Benmomora-

2 199 ﬁ%CTOK 47 )leaCTOK 36 17 46 43 26 SleaCTOK TeIbHas

nomayy | mopaun JMHIH a BHIITYCKa | pacTBOpPH | MOAa4H Il I 17121

pactBo- | OTROA2 e | ?;:;?I;Ka ?izylg ?:1 rasaus | Temst cexero | OTPoAd 31™
putenss | PACTEOPH CTBOAA Cc3 pacteopy | PACTBODH-
—rens @ pacteopr | C2 Tens Teng v
teng )

Temmneparypa (°C) | 20,0 39,2 73,4 73,4 73,4 46,3 441 41,9 68,1 25,0 120,8 71,7
JlaBneHne Gap 42,0 41,4 5,1 5,1 5,1 1,2 40,4 5,0 5,0 61,2 1,6 1,9
MornekynapHasa 22,0 120,6 137,9 27,6 125,8 44,3 17,5 19,5 130,2 102,2 135,8 135,8
Macca
Pacxon KI/4
Aszor 6,6 0,0 0,0 0,1 0,1 0,0 6,6 0,1 0,0 0,0 0,0
MetaH 348.6 0,0 2,7 28,5 31,2 3,8 3174 27,4 1,1 3,5 0,4
Ca+ 72,9 5,7 30,5 18,4 48,8 33,7 20,7 9,5 10,9 37,3 4,1
CO, 186,3 3,6 10,0 34,6 44.6 165,6 18,8 1,9 4.0 12,7 1,4
T'excanon 1108,3 813,5 0,7 814,2 0,8 0,3 0,1 341,0 1,1 1039,0 115,4
DBU 846.,6 408,8 0,0 408,8 0,0 0,0 0,0 209,4 556,4 61,8
Cynsdponan 1130,0 1129,9 0,0 1130,0 0,0 0,0 0,0 4179 1393,1 154,8
DBU rexcu 63.4 921,5 0,0 921,5 0,0 0,0 0,0 226,7 10334 1148
KapOoHaT ’
OGmumit 614,4 31576 33170 82,2 33993 203,9 372,77 39,0 12112 116 40754 4528
Pacxof

(i) Ha Bnycke B abcopbep C1
(i) Ha BbINyCKe M3 ra3oXnaKoCTHOro cenapatopa S3, Bbille No NOTOKY OTHOCUTENbHO Y3ra CoeaUHEHUs C NuHuen 43 ana pacteBoputens

(iiiyHa Bnycke B cenapatop S1
(iv)na Bbinycke 13 abcopbepa C1, HMKE NO NOTOKY OTHOCUTENBLHO pacluMpuTernbHOro yctponcrtaa V1

(V) HUXXe MO NOTOKY OTHOCUTENBHO TennoobmeHHuka E4

dur. 6

g/S
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