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rae U-V-W npencrasnser coboit CH-O-CHR’, N-CO-CHR® unu N-CO-NR’; U'-V'-W' npesicrasnser
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AOcop0OeHT u crocod CeJIEKTUBHOTO YIAJIEHUSI CEPOBOAOPOaAA

Omnucanue

Hacrosimee wusoOperenne oTHOCUTCS K abCOpOeHTy, NPUTOAHOMY  IUIS
CEJIeKTHMBHOIO  yJAaJeHHs CepoBOAOpOAa M3 IOTOKA TeKyueil cpembl HaX
auokcunoM yriepona. Hacrosimee wu3o0peTreHHe Takke OTHOCHUTCS K CIIOCOOY
CEJIEKTUBHOI'O YIaJIeHHsI CyJIb(rIa BOJOPOa U3 MOTOKA TeKy4el Cpebl HaJl AMOKCHIOM

yriaepona.

Ynanenane kucnotHeix ra3os, Hanmpumep, CO2, HaS, SO,, CS,, HCN, COS unmm
MEPKANTAaHOB, W3 IIOTOKOB TEKy4ell cpeapl, TakOWM Kak MNPUPOAHBIA ras, ras
HedrenepepadOTKM WM CHHTE3-Ta3, SBISAETCS LEIeCOOOPa3HbIM IO  Pa3THYHBIM
npuanHam. Coneprkamquecst B IPUPOJHOM ra3e COSAMHEHUs CEPbl MOTYT 00pa30BbIBAThH
arpeccuBHble KHCIIOTBI, B YaCTHOCTH, MPH pPeaKkLuu C BOJAOH, KOTOpas 3a4acTylo
3aXBaThIBAETCSI IPUPOAHBIM ra3oM. I1osTomy A1 TpaHCHOPTUPOBKU MPUPOIHOIO rasa B
TpyOonmpoBoAe WM s JanbHeiIneld nepepabOTKM Ha 3aBOAE IO  CIKIKEHHUIO
npupoxnsoro raza (CIII' = cxwkeHHBIH NPUPOAHBIA ra3) HEOOXOOUMO COOJIONATH
OTpezeNeHHble OTPaHUYEeHMs 110 KOJIMYECTBY cepocoepskamux npumeceii. Kpome toro,
pa3NUYHbIE COEAMHEHHs] Cepbl SBIAIOTCS TOKCHYHBIMU M OONAAal0T HENPHUATHBIM

3araxoM JaKe€ NMPU HU3KNX KOHLUCHTpAaIUAX.

W3 mpupopHOro rasa HeoOXOAMMO YAAIATh AMOKCHI YIJIEpOAa, TaK Kak HpU
BbICOKUX KOHIEHTpanusx CO; cHukaercs TeruioTa cropanus rasa. bonee Toro, CO2 B

COYETAHHH C BJIArOM MOKET OBITh MPUYHUHON KOPPO3UHU B TPyOax  KjlanaHax.

U3BecTHble CMOCOOBI yHaNeHHss KHCJIOTHBIX T[a30B BKJIFOYAIOT OMepalun
CKpyOOHMHra C MOMOIIBIO BOAHBIX aOCOPOMPYIOIUX PACTBOPOB HEOPTaHMYECKUX WIIN
OpraHu4ecKkux OcCHOBaHui. Korma mnpoMCXOOUT pacTBOPEHHE KHCJIOTHBIX T[a30B B
abcopOeHTe, W3 OCHOBaHUN OOpa3yrOTCs HOHBI Perenepaiusi abcopOeHTa MOKET
OCYILIECTBIISITHCS MyTEM JCKOMIIPECCUH IO HU3KOTO AaBJICHUS 1/ WK yTeM AeCOpOLHH,
IpU 3TOM TPOUCXOAMT OOpaTHash peakUusi MOHHBIX (POpM, BBICBOOOXKAEHHE W/WIN
necopOLusi KUCJIOTHBIX Ta30B C MOMOLIbIO MHEPTHOW TEKy4eil Cpenbl, Hampumep, C
nomotbio mapa. ITocne mporecca pererepanun abcopOEHT MOKET OBITh UCIIOJIb30BaH

HIOBTOPHO.



Cnocol, mpu KOTOPOM MPOUCXOANT mpakTudecku nosHoe yaanenue COz u HaS,
Ha3bIBaeTCs «MOJHON abcopbumeit». Ilpu Tom, yro ymanenune CO MoxkeT OBITH
HEOOXOIUMO JUIsl TOTO, 4TOOBI M30eXKaTh KOPPO3UM M 00eCreYnTh HEOOXOAUMYIO IS
nOTpeOUTENsI TEIUIOTBOPHYIO CIIOCOOHOCTD 'a3a, B OTAENbHBIX CIyYasX HEOOXOIUMO HIIN
JKeJlaTeJIbHO ToABepraTh 00paboTKe CMECH KUCIOTHBIX ra3oB, copepaxkaie COz u HaS,
TaKUM 00pa3oM, 4TOObI OCYIIECTBISIOCH CelieKTUBHOe yaaneHue HxS u3 cmecu mpu
muHMMaIbHOM yranenuun COz. Hampumep, u3-3a TEXHMYECKHX XapaKTEPHCTHUK
TpyOONPOBOAOB Ui MPUPOAHOIO rasa CYIIECTBYIOT Oojiee CTPOTHE OTPaHHYEHHsS IO
ypoBHio H»S o cpaBrenuto ¢ yposaeMm CO», Tak kak H>S siBnsieTcst Goyiee TOKCUYHBIM U
KOPPO3UOHHO-aKTUBHBIM  BemecTBoM, uYeM COz. B COOTBETCTBUHM C TaKUMHU
XapaKTEePUCTHKAMH JUIsI TPYOOIPOBONOB MPUPOAHOrO ras3a OOIIEro IMOJb30BAHUS
conepskanue HaS, xak npaBuiio, He JOHKHO MPEBBIIATH 4 4./MITH. IO 00BEMY, B TO BpeMs
Kak TpedoBanus 1o copepxkanuto CO; sBIsAIOTCS MeHee cTporuMu — 2 00.%. 3adacTyro
cenexkTuBHOe ynanenue HyS skenarenbHo st Toro, utoOsl conep:kanue HaS B ucxonHom
NIOTOKE, MMOCTYMAIOIIEM B YCTAHOBKY PEreHEpalfy CEpPhl, HAPUMep, B PACIIOJIOKEHHYIO

nanee yctaHOBKY npounecca Kiayca, Morio ObITh 60iee BBICOKHM.

IIpoCTpaHCTBEHHO 3aTpyIHEHHbIE BTOPHYHBIE AMUHBI, Takue Kak 2-(2-Tpert-
Oyrunamunostokcu)stanon  (TBAEE), wu  Tperuunele aMuHBL, Takue Kak
metunnusTaHonamMud  (MDEA), mposBISIIOT  KUHETHYECKYK)  CEJIEKTHBHOCTb B
orHomennu HzS mo cpasuenuto ¢ COz. Takum o0pa3om, Takue aMHHBI TIPUTOIHBI AJIS
cenextuBHoro ynanenus HzS nan CO; u3 razoBeix cmeceli, cogepakamux CO2 n HaS, xak
NPaBUJIO, WX HCIONB3YIOT B BUAE BOIOHBIX CMeced. OJTH aMUHBI HE pPEarupyroT
HernocpenctseHHo ¢ CO» — peakumst CO2 ¢ aMMHOM W BOJIOH C IMOJy4YEeHUEM HOHA
OukapboHarta npoucxonut MemneHHo. Kunernka peakuuu nossossier HaS pearmposats
Oosiee OBICTPO HANpPSMYyK C TPyNIaMu amMuHa copOeHTa ¢ OOpa3OBaHHEM HOHA

ruapocyibGuaa B BOTHOM PacTBOpPE.

[IpuMeHeHne TUIPOKCU3aMEINeHHBIX aMUHOB (QJIKAHOJIAMHUHOB), HAIPHMED,
TaKWX, KaKk ObUIO YKa3aHO BBIIIE, SIBISAETCS OOLIEH3BECTHBIM, TAK KaK MPUCYTCTBHE
TUAPOKCHIIBHBIX TPYII YJIYYIIAeT PaCTBOPHUMOCTb MPOAYKTOB peakuun adcopOeHTa u
KHCJIOTHOTO ra3a B IIUPOKO UCIIONb3YEMBIX CUCTEMAaX BOAHBIX PACTBOPUTENEH, IPU 3TOM
TAKXKE YJIyYLIaeTCs LUPKYJSILUS PAacTBOPUTENsE depe3 OOBMMHYK  YCTaHOBKY

abCcopOLMOHHON KOJIOHHBI/PEreHePalIOHHOW KOJIOHHBI MyTeM MojAaBlieHus: (pa3oBoi



cernapanum. HpI/ICYTCTBI/Ie THAPOKCUIIBHBIX TPYMNIT TAKXKE MOXKET CHU3UTH JICTYUCCTb

aMHHa U, CJI€AO0BATC/IbHO, YMECHBIINUTD MNOTCPU aMHHA B XO€ (I)YHKLII/IOHI/IPOBaHI/IH.

OI[HaKO TaKHUEC TIPCUMYIICCTBA B HCKOTOPBIX ClIydasdax MOTYT 6bITb CBs3aHbI C
omnpeneneHHbIME npobiaeMamu. [Ipu ToM, 4TO ankaHogaMuHbI 3()(HEKTUBHO YAAISIOT
KHCJIOTHBIE Ta3bl U OOJiee BBICOKUX ABIEHHAX, MIPEATIONATaeTCs], YTO CEIEKTHBHOCTD
ynanenuss HaS 3aMeTHO CHM3MTCSI M3-32 HEMOCPEACTBEHHOW (hH3M4YecKor anacopOiuu
CO;, B XuAKUIl pacTBOPUTENb M H3-3a PEAKLUUU C THIPOKCHJIBHBIMU TIPYIIaMu
coenunennsi amuHa. Hecmorpst Ha 1O, uto CO mNpPEeuMyIIECTBEHHO pearupyer cC
AMHWHHBIM a30TOM, IIpU 60.]'[66 BBICOKUX HABJICHUAX MPOUCXOAUT PEAKIHA C KUCIOPOAOM,
nu 1npu 60.]166 BBICOKHUX HAaBJICHUAX HNPOUCXOIUT CTa6I/IJ'II/ISaL[I/I$I MPOAYKTOB pPEAKINU
OukapboHara/reMukapOoHaTa/kapOOHaTa, KOTOpbIE 00pa3yrTCs B pe3yJbTaTe peakLuu
B TUAPOKCHUIIBHOM LEHTPEC, MNPU 3TOM C YBCIUYCHHUEM HOAaBJICHUA MPOHUCXOAUT

IIpOrpeccupyollee yMeHbIlIeHUEe CEIeKTUBHOCTH B oTHOIeHnU HaS.

Taxke, mpu TOM, YTO TPUCYTCTBHE THUAPOKCHIIBHBIX TPYII TOJOXKHTEIBHO
BJIMSIET HA PACTBOPUMOCTh AMHHOB B BOJI€, THAPOKCUIIBHBIE TPYIIITBI IPUAAIOT CBOMCTBA
MOBEPXHOCTHO-AaKTHUBHBIX BEIECTB MPOAYKTaM peakLuu aOCOpOEHT/KHCIOTHBIN ras, B
pe3yJipTaTe 4ero MOTYT BO3HUKATh IPOOJEMBI ¢ MEHOOOpa3OBaHHEM B Xoe padoTEI

YCTaHOBKH OYHUCTKU rasa.

Eme onHol n3BeCTHOH npobaeMoil NCTIONb30BaHKS BOAHBIX CMECeil aMHHa NpU
abcopOLMOHHOI 00pabOTKe ra30BbIX CMeCel SBIISIETCS TO, YTO pa3esieHHe Ha HECKOJIbKO
(a3 MOXKET MPOMCXOAUTH P TEMIIEPATypax B AUATIA30HE TEMIIEPATYP PEereHepaLiu s

BOJIHBIX CMECEi aMUHOB, KOTOpPbIE OOBIMHO HaxosATcs B nuanaszone 50 °C - 170 °C.

B nokymenTe US 2015/0027055 A1 onrcan ciocod cenekTUBHOTO ynaneHus: HyS
u3 ra3oBoil cmecu, coxepxkameit COz, ¢ momomplo abcopOeHTa, COmepIKalero
NPOCTPAHCTBEHHO 3aTPyAHEHHbIE aJKAaHOJAMUHBI, BKJIFOYAIOIIME KOHIEBYIO TPYIIIY
npocroro >¢upa. beuto oOHaApYXKEHO, YTO OOpa3oBaHHE KOHLEBOH TPYMIIBI MPOCTOrO
s¢upa y aJKaHOJAMHHOB U HCKJIFOYEHHE BOJIBI MO3BOJISIET NOOHUTHCS OOJiee BBICOKOM

CEJIEKTUBHOCTH I10 OTHOIIEeHHIO K HaS.

B nokymente US 2010/003775 Al omwmcaH aOCOpOEHT KHCIOTHOTO rasa,
CoIepsKaliii  MOHOAQJKWIBHBIA 3S(QHp aTKHJIaMUHOAJKUJIOKCHCIIUPTA W CHOCO0

cenekTuBHOro ynaneHus H»S w3 rasoeeix cmeceii, comepxammx H>S u COz, ¢



UCTIOJIb30BAaHUEM pacTBopa adcopOeHTa, comepiKallero yKa3aHHbIM MOHOAJKHJIbHBINA
a¢up.

B noxymente WO 2013/181245 Al onucana kommno3uiusi abcopOeHTa, KoTopast
MOKeT OBITh HCIOJIb30BaHA ISl CEeJeKTHBHOro yaaneHus H»S, mpu 3ToM ykasaHHas
KOMITO3ULIHsE abcopOeHTa BKIIOYAET BOIHYIO AMUHHYIO CMECh, TPEACTABIISIOLIYIO COOOH
NPOAYKT PEeaKkLUHd aMHHUPOBAHUS TPET-OyTHJIAMHUHA U CMECH TOJUAITUIEHTIIMKOJS, a
TaKXK€ OPTaHHMYECKUIl COPAaCTBOPUTENb, BBIOPAHHBIH W3 CYJBH(MOHOB, MPOM3BOIHBIX
cynbpoHa U CYJb(POKCHUAOB, a TaKkKe CUJIBHYIO KUCIOTY IJisi MoAaBiieHus (ha3oBOi

cenaparyu.

B nmokymente WO 2014/001664 Al omnwucansl coeauHeHHUs (OPMYJIbL

HpHBeHeHHOﬁ HUWXKE, U UX IPUMECHCHUE IJI YAAJICHUA KUCJIOTHBIX I'a30B:

R1 - R4 BeiOpans! u3 H u ankuna, a Rs u Re npencraBnsor coOo ankui, Win e
Rs u R¢ BMecre 00pasyroT HMKJI. DTH COEAWHEHMs CONEpKaT JIUIIb TPETUYHBIE

aMHUHOTPYMIIBI, B K&XXI0H U3 KOTOPBIX MPUCYTCTBYET OCHOBHBIN aTOM a30Ta.

B nmokymente US 2013/0011314 Al omucaHel coeguHEHUs (HOPMYJIBL,
IPUBEACHHOW HIJKE, M HMX IPHMEHEHHe Uil celekTUBHOro yaamenus HaS u3 rasa,

conepxarero HaS u COg:

e
/zm

R, Rs | R- R3

a

Ri m Ry mpencraBisiroT coOOH ankui WM MOTYT BMecTe OOpa3OBbIBATH
reTepOLIMKII, TAKOH KaK MUTIEPUINH, MUPPONTUINH Uit MopdoinH, a R3 u R BeIOpaHs! 3
H, ankwi- u ankokcu- rpynn. CoennHeHust, onricannuble B Tokymente US 2013/0011314
Al, BKJIIOYAIOT BTOPUYHYI) aMUHOTPYMMY U TPETUYHYI) aMUHOTPYIIY, B KaXKAOW U3

KOTOPBIX PUCYTCTBYET OCHOBHBIN aTOM a30Ta.



CymecTByer HeOOXOIUMOCTD B pa3pabOTKe HOBBIX M YIIYULIEHHBIX a0COPOEHTOB,
NPUTOAHBIX AJISI CEJIEKTUBHOIO YAAJEeHUsl CEpOBOJAOPOAA HaJ AUOKCUAOM YyIJepona u3
IIOTOKA TeKyuell cpefipl, COAepsKallero JUOKCU yriepoaa u cynsdun ogopoaa. Takue
abCOpOEHTBI NOKHBI MMETh MOHM)KEHHYIO CKJIIOHHOCTB K ()a30BOMY Pas3IeNeHHIO MpU
TeMIIepaTypax B OObIYHOM JIHAIa30He TEMIIEPATYP PEereHepaLuy Uil BOJAHBIX AMUHHBIX
cMmecel. Yka3aHHble aOCOpPOEHTHI OJDKHBI AEMOHCTPUPOBATH HH3KYIO JIETY4eCTh B
BOJHBIX PACTBOPUTENSIX. TakKe MPEAOCTABISAETCS CMOCO0 CENeKTHBHOIO yAAJICHHUS

cynb(dhuaa BOIOpOAa U3 MOTOKA TEKYUeH cpenbl Haa JUOKCUIOM YIIepoa.

Llenp HacToOsero n3o0peTeHus: ocTUraercss adCopOEHTOM ISl CEIEKTUBHOTO
yIaJieHusl CepoBOAOPONA HAJA AMOKCHUIOM YIJIepoja M3 TeKy4eH Cpenbl, MpU 5TOM

abcopOeHT BKIIFOUAET BOIAHBIA pacTBOp, copepskammii amMmuH ¢dopmynsl (1) w/umm amux
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U-V-W npencrasnser coboit CH-O—CHR®, N-CO-CHR® umu N-CO-NR?;

U'-V'-W' npencrasnser coboit C-O—CR>;

R! npencrasnser coboii HezaBucumo C1-Cs-amKkun;

R? Buibpan u3 Bogopona u C1-Cs-ankuna,

R’ He3aBucumo BeiOpan u3 Bogopona u Ci-Cs-ankuna;

R* HezaBucumo BrIOpan u3 Bogopona u Ci-Cs-ankuna,

R’> Beibpan u3 somopoma, Ci-Cs-ankuna, (Ci-Cs-ankxoxcu)-Ci-Cs-ankuna u
runpokcu-Ci-Cs-ankuna; u

X TpencTaBisieT coboit nenoe yucno ot 1 go 10.



Taxne aOcopOeHTBI UMEIOT MOHWKEHHYIO0 CKIOHHOCTB K (ha30BOMY pa3esIeHHUIO
npu TeMmIepaTypax pereHepauuu. AOCOpPOEHTBI MO HACTOSIIEMY H300PETEHHIO, Kak
npaBmwiio, 00pasyrT oxHy ¢asy (M He IeMOHCTPUPYIOT (a30BOE paslesieHue) a0
temneparypsl 130 °C, npeanoururtensHo o 140 °C, nanpumep, 36 mac.% BOXHOTO

pactBopa.

Amunbl o0mei dopmynbr (I) u (II) BKIOYAIOT BTOPUYHYIO AMHUHOTPYIIY,
HEMOCpPeNCTBEHHO NpuMbIkaromyto k rpyrme CR!R'R?. Takum o6pasom, k aToMy a30Ta
B YKa3aHHON BTOPUYHON aMHHOIPYIIIIE HENOCPEACTBEHHO NPUMBIKAET, MO MEHbIIEH
Mepe, OIMH BTOPHYHBINA WJIM TPETHYHBIA aTOM YIJIepOJa, CIeNOBATEIbHO, TAKOW aMHH

ABJIACTCA IPOCTPAHCTBEHHO 3aTPYAHCHHBIM.

Awmunbl obmeiit ¢opmynsl (I) u (II) comepkar NMATHUICHHYIO LHUKJINYECKYFO
CTPYKTYpY, KOTOpasi, B 3aBUCUMOCTH OT NPUPOABI CTPYKTypHOH eauHubl U-V-W unn
U-V'-W', mpencrassier codoit cTpykTypy dypana, rerparunpodypana, mHppOIHIOHA
Wi 2-UMUOA30JuaoHa. bBbpuio  OOHapy:KeHO, 4YTO OTHU CTPYKTYphl 3(PPEKTUBHO
YBEJIMYMBAIOT PACTBOPHMOCTh B BOJE KaK aMHHA, TaK W TPOAYKTOB PEAKIHH
aMHUHA/KUCJIOrO ra3a, He Biusss Ha 3(QPeKTUBHOCTb aOCOPOIMU U CENeKTHBHOCTH
abcopbenTa. Kak MOHATHO, CTPYKTypa MUPPOIUAOHA WIH 2-MMHUIA30JUI0HA COAEPIKUT
ONHY WIH 1Be amuuorpymnmsl. BcneactBue »siekTpoHoaknentopHoro sddexra
KapOOHWJIBHOM TPYIIBbl YKa3aHHbIE AMUAOTPYMIbI MO CYLIECTBY HE SIBIISIOTCS
ocHOBHbIMM. [Ipenmonaraercs, uYTO u3-3a OTCYTCTBUA OCHOBHOCTHU YKa3aHHbIE
aAMHIOTPYMIbl HE CIOCOOCTBYIOT aOCOPOLMM KHCIBIX Ta30B M, CJIEJOBATENBHO, IO
CYIIECTBY He BJIMSIOT Ha CEJIEKTMBHOCTh aOCOpOeHTa, comepkaliero amMuHbl OOImei

¢dopmynsl (I) u (II), B orHOIIEHNU H» S.

IMpennourutensno, R! mpencrasnser coboit merun. Ilpexmoututensho, R2
npeactasaser coboif Ci-Cs-ankun, B uacTHOCTH, MeTwi. IlpexmouruTenbHo, R’
npeacTasiaseT coboii Bomopox. IlpeamoururensHo, R* mpencrasnser coboit Bogopon.
[IpennoururenbHO, X mpencrasnsier cobod wmemoe uucino or 1 go 6. Bonee
NPEATNIOYTUTENIPHO, X MpeAcTaBisier cobor uncio ot 1 go 3, B wactHocTH, | wimm 2.
Ipexnourutensho, U-V-W mpencrasnser coboit N-CO-CR® umu CH-O-CHR®) B
gactaoct, N-CO-CHR’.



Korma U-V-W mnpencrasnser coboii N-CO-CHR’ umu N-CO-NR’, R’
NPEeNNOYTUTENIbHO mpeacTaBisieT coboit Bomopox uiau Ci-Cs-ankui, B HYaCTHOCTH,
sonopon. Korna U-V-W npencrapaser coboii CH-O-CHR®, R® npeanodTurenbHO
npexacrasisier coboit  (C1-Cs-anmkokcu)-Ci-Cs-ankun  wmn rugpokcu-Cr-Cs-amku,
ocobenHo npeanoytutenbHo (C1-Cs-ankokcen)-Ci-Cs-ankun, Hanpumep, MmeTokcu-Ci-Cs-

AJIKWJIL, TaKOH KaK METOKCHUMETHIL.

B amunax ¢opmynsr (II) R’ npeamouturensho mpexactasiser coboii (Ci-Cs-

ankokcu)-Ci-Cs-anmkun, Harpumep, MeTokcu-C1-Cs-aJkul, Takoi Kak METOKCHMETHIL.

Korma U-V-W mpencrasnsier coboii N—-CO-CHR’® umu N-CO-NR’, x
NPEANOYTUTENIHO TMPEACTaBIsieT co0oi  wmemoe wyucao or 2 npo 10, Oonee

MPEANOUYTUTENBHO OT 2 10 6, B HACTHOCTH, 2 WUJIU 3.

B Tex BapmaHTax ocymecTBieHus m3oOperenus, korma U-V-W mpencrasnsier
coboit CH-O—-CHR’, umu U'-V'-W' npencrasnser coboit C—O—-CR’, mpeanouTuTensHo,
ectu R!' mpencrasnser coboit merun, R? mpencrasnser coboit Ci-Cs-ankum, R
npeacTasiaseT coboil Bomopon, R* mpencrasnser coboit Bomopox, a X MpeacTaBiseT
coboit enoe unciao oT 1 1o 6, Hanpumep, ot 1 1o 3. bonee npeanoururensHo, R u R?
npencTasistoT coboii metun, R® u R* npencrasnstor coboii Bonopox, a X mpeacTasisier

coboii 1 unu 2.

B tex BapmaHTax ocyuiecTBieHHs n3o0perenus, korna U-V-W npexncrasisier
coboit N-CO-CHR® unu N-CO-NR’, npexnoututensho, ecnu R! npencrasisier coboi
mern, R? mpencrasnser coboii Ci-Cs-amkun, R® mpencrasnsier coboii Bomopon, R*
npenacTaBisier coOOi BOIOpOA, a X MpeAcTaByisieT coOoil 1eyoe 4Yucio ot 2 no 6,
nanpumep, 2 wiu 3. bonee npexnoururensno, R u R? npencrasasror coboit metun, R

u R* npezcrasistoT coboii BOZOPOJ, a X MpeacTaBiseT coboit 2 umm 3.

TepMuH «ankuin» BKIOYAET PAa3BETBICHHBIE U HEPA3BETBJICHHBIE HACBHILICHHBIE
anupaTHYeCKNe YIIeBOAOPOAHBIE TPYMIBI C ONPENEJICHHbIM KOJIMYECTBOM AaTOMOB
yriepoaa. JTO TakKe OTHOCUTCS K aJKWUJIbHBIM IpyIMIaM, COAEp KalluMCs B APYTUX

BO3MOIKHBIX 3aMECTUTECIAX, HAIIPUMEDP, B AJIKOKCHU- 3aMECTUTCIIAX.

B mpenmouTHTEeNPHOM BapHaHTE OCYINECTBIICHUS, aOCOPOEHT COREPIKUT aMHH

dopmyner (I). B eme omHOM BapuaHTe OCYINECTBIEHHS H300peTeHusi adcopOeHT



conepxkut amuH Gopmysl (II). B eme ogHoM BapuaHTe OCYIIECTBICHHS H300PETEHUS

abcopOeHT comep>kuT cMech aMuHOB 0011ei popmyast (1) u (II).
IMopxonsue amunb! popmyiisl (I) BKIFOUAIOT:

1-[2-(TpeT-0y THIaMUHO )3 THII | TUPPOTUANH-2-0H,
1-[2-(Tper-OyTHIaMUHO ) TPOIHJI | TUP PO INH-2-0H,
1-[2-(M30npONHIIAMIHO )3 THJ |TUPPOTUANH-2-OH,
1-[2-(M30mpOonIIaMHHO )ITPOTTII |TUPPOJTUANH-2-O0H,
2-metun-N-(terparunpodypaH-2-uaMeTH )IponaH-2-aMUH,
2-metun-N-(terparunpodypan-2-ua3 T ) IpOnaH-2-aMuUH,
N-(terparunpodypaH-2-HIMETHI)TPONIaH-2-aMUH,
N-(terparunpodypaH-2-HI3THI)TPONaH-2-aMUH,
[S-[(Tper-OyTrnamuno)MeTHI | TeTparuapodypaH-2-1i |MeTaHOM,
[S-[(Tper-OyTrnamuno)3THI |TeTparuapodypaH-2-1i|MeTaHOM,
[5-[(m3onponmnamMuHO )MeTHI | TETparuapodypaH-2-1i |[MeTaHO,

[ 5-[(M3omponHIaMIHO )3 THI [ TeTparupodypaH-2-1i1 |MeTaHO,
N-[[5-(meTokcumernun)rerparugpodypan-2-ui|MeTui | -2 -MeTUII-IPOTIaH-2-aMHUH,
N-[[5-(meTokcumerun)rerparuapodypan-2-mui|3Tui|-2-MeTHII-IPOTIaH-2-aMUH,
N-[[5-(meToxkcumernunm)rerparuapodypan-2-nui|MeTHI JIpornaH-2-aMuH,
N-[[5-(meToxcumerunm)rerparugpodypan-2-nui|3THi JnponaH-2-aMuH,

1-[2-(TpeT-0y THIaMIHO )3 THII |UMU1A30IMINH-2-OH,
1-[2-(Tper-OyTHIaMHHO)TPOIII |[AMHIA30JIUIUH-2-0H, 1
1-[2-(M30mpONMIAMIHO )3 THJT |UIMHIA30JIUINH-2-0H, 1

1-[2-(M30MpONIIAMIHO )ITPOITHII |[AMHIA30JIUAMH-2-OH.
[Monxonsiue amuubl popmyssl (11) BrIOYAIOT:

N-(2-bypunmern)-2-MeTHI-IPONaH-2-aMUH,
N-(2-bypunstun)-2-MeTHI-nponaH-2-aMuH,
N-(2-¢pypunmerwn)nponaH-2-aMuH,
N-(2-pypumsTun)nponas-2-aMuH,
[5-[(Tper-OyTrnamuno)metun]-2-pypui|MeTanom,
[5-[(Tper-OyTrnaMuHO)3THI |-2-(ypUii |[MeTaHON,

[5-[(m30omponmaMuHO )MeTH |-2-hy Uit [METaHO,



[5-[(m30mpONIIIAMUHO )3 THII |-2-(ypHIT [ METAHOI,
N-[[5-(meTokcumern)-2-¢ypuit|MeTH | -2-MeTHII-IPOTIaH-2-aMUH,
N-[[5-(meToxcumernn)-2-¢ypui|3Tui]-2-MeTHI-IPOTIaH-2-aMuUH,
N-[[5-(meToxcumernn)-2-¢pypui|MeTui|nponat-2-aMuH, U

N-[[5-(meTokcumernn)-2-¢ypu |3THi | ponaH-2-aMuH.

B mpenmnouTuTeIsHOM BapuUaHTE OCYINECTBJICHUS, aOCOPOEHT COAEPIKUT aMHH

dopmysl (I) w/unu amun popmysst (II), BEIOpaHHBIE U3:

1-[2-(Tper-Oy THIAMHHO )3 THII |TUPPOTUANH-2-0Ha,
1-[2-(M30mpPONUIIAMUHO )3 THJI | TUPPOTHIUH-2-0Ha,
N-(2-pypunmerni)-2-MeTHII-IPONIAH-2-aMUHA,
N-(2-pypunmernn)npomnas-2-aMrHa,
[5-[(TpeT-OyTrnamuHo)MeTw |-2-Qypurii |MeTaHoNa,
[5-[(m30omponmnaMuHO )MeTHI |-2-hyprii [MeTaHoMa,
N-[[5-(meTokcumernn)-2-¢ypust|MeTn | -2-MeTHII-IPOTIaH-2-aMHHa,
N-[[5-(meTokcumernn)-2-¢ypuit|MeTni | nponaH-2-aMrHa,
2-metun-N-(terparuapodypaH-2-uIMeTHI)IPONaH-2-aMHIHa,
N-(terparuznpodypaH-2-UIMeTUI)ITPONaH-2-aMHIHa,
[5-[(Tper-OyTrnamuHo)MeTwi [TeTparuapodypaH-2-mi|MeTaHoa,
[5-[(n30omponmnaMuHO )MeTHI [TeTparuapodypaH-2-mwi|MeTaHoa,
N-[[S-(meToxcumeTun)TeTparuapodypan-2-1mi | MeTHI | -2-MeTHUII-IPOTIaH-2-aMUHa,
N-[[5-(meTokcumerun)rerparuapodypan-2-ui|MeTHI | TpornaH-2-aMUHa,
1-[2-(TpeT-Oy THIaMHHO )3 THI [AMHIA30UIUH-2-0Ha, U

1-[2-(M30mpONMIAMIHO )3 THIT |IMHIA30JIUINH-2-0Ha.

B Oonee mpenmo4TUTEIPHOM BAapHAHTE OCYIIECTBIICHUS, aOCOPOEHT COIMEPKUT

amuH ¢opmysl (1), BBIOpaHHBIN U3:

1-[2-(Tper-Oy THIAMHHO )3 THIT |TUPPOTUANH-2-0Ha,
1-[2-(M30MpONHIIaMHHO )3T |TUPPOIUANH-2-0Ha,
2-metuin-N-(terparunpodypaH-2-UIMeTUI )IPOTaH-2-aMHHA,
N-(terparuznpodypaH-2-uIMEeTHI)ITPONaH-2-aMHHa,
[5-[(Tper-OyTrnamuHo)MeTwI [TeTparuapodypaH-2-mi|MeTaHoa,

[5-[(m30omponmaMuHO )MeTHII [TeTparuapodypaH-2-mwi|MeTaHoa,



10

N-[[5-(meTokcumernnm)rerparugpodypan-2-nui|MeTH |-2-MeTHII-IIPOTIaH-2-aMUHa,
N-[[5-(meToxcumernn)rerparuapodypas-2-ui|MeTHI | IponaH-2-aMUHa,
1-[2-(TpeT-OyTHIaMHIHO )3 THI |[AMUA30JIUANH-2-0Ha, U

1-[2-(u30mponuIaMUHO )3 THI |UMUA30JIUINH-2-0Ha.

B 0COOEHHO MPEANOUYTHTENILHOM BapHAHTE OCYLIECTBJIEHHs, a0COpOeHT

conep:xut amuH Gopmyisl (1), BBIOpaHHBIH 3!

1-[2-(TpeT-Oy THIAMIHO )3 THIJI |TUPPOTUANH-2-0Ha,
1-[2-(M30MmpONUITAMUHO )3THJI | TUPPOTHINH-2-0Ha,
2-metuin-N-(terparunpodypaH-2-ujaMeTH )IPONaH-2-aMUHA, U

N-[[5-(meTokcumernm)rerparugpodypan-2-ui|MeTHI | -2-MeTHII-TIPOTIaH-2-aMH HA.

Haubonee npennoururensHo, amuH Gopmysl (1), conepskatuiicst B abcopOeHTe,

npexacrasisier codoi 1-[2-(Tper-0yTHIaMUHO)3 THI | TUPPOTUANH-2-OH.

Obmee kommuectBo ammua oOmel ¢opmynel (I) u (II), comepkameecs: B
abcopOenTe, mpenmnoututenbHO coctaisier 10% - 70 mac.%, Oojee MpeANOYTUTEITHHO
15% - 65 mac.%, naubonee npenmnourutenpbHo 20% - 60 mMac.% u3 pacuera Ha OOIIYIO

maccy abcopOeHTa.

B ongHOM W3 BapuaHTOB OCYLIECTBJIGHHS HU300peTeHus: abCOpPOEHT COIEep>KUT
kucnory. Kucnora cmocoOctByer pereneparmu abcopOeHTa A0 HHM3KHX 3HAYSHUH
3arpy3KH ¥ MoBbImaeT 3pPeKTHBHOCTD criocoda. Mexay KUCIOTOH U aMUHOM (hOpMyJIbI
(I) wnu (IT) obpasyercss mpoToHHOE paBHOBecue. [lonoKeHne paBHOBECHS 3aBUCHT OT
TEMITEPATYPbI, U TPU OOJiee BLICOKHX TEMIIEpaTypax paBHOBECHE CMEIAETCS] B CTOPOHY
CBOOOJHOTO OKCOHHEBOTO HOHA W/WJIM COJUM aMuHAa ¢ Oojiee HHU3KOW SHTabIHEH
nporoHupoBanusi. [Ipr OTHOCUTENIBHO HU3KUX TEMITEPATYPaX, KOTOPbIE MpeodiataroT Ha
cragun abcopOuun, O6osee Beicokuil pH crnocobcTByeT 3 PeKTHBHOMY MOTIIOIIEHHUEO
KHUCJIOTHBIX Ta30B, TOrAa KakK IPU OTHOCUTECIIbHO BBICOKHUX TEMIIEPATYypPaxX, KOTOPBIC
npeoOnagaroT Ha cTamuu AecopOnuu, Oonee Hu3kud pH monpmep:kuBaeT BbIACICHUE

abcopOMPOBAHHBIX KHCIIOTHBIX T'a30B.

Heoxxunanuo Obu1o 0OHApPYKEHO, YTO MPUCYTCTBHE KUCIOTHI B abcopOeHTe 1o

U300pPETEHHIO TaKKe MOKET MPUBECTH K OoJiee BhICOKOH HaS-cenekTuBHOCTH.
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IIpennouturenbHO, KUCIOTAa UMEET 3HaueHne pKa MeHee 6, B 4aCTHOCTH, MEHEe
5, mpu u3mepeHusx npu temneparype 25 °C. B ciaydae ecnu KHUCIOTHI UMEIOT Oonee
OIHOTO 3Tama IUCCOLMAIMU U, COOTBETCTBEHHO, Oojiee onHOro 3HaueHusi pKa, 3T1o
TpeOoBaHue COONMIOIAETCS, €CIU ONHO W3 3HavyeHuil pKa HaXOmuTCs B YKa3aHHOM
nuanaszoHe. Kucnora cooTBeTcTByrOIUM 00pa3oM BbiOpaHa M3 MPOTOHCOIEPIKAIIUX

kucyot (kucnot bpencrena).

Kucnory nmpeanouTuTeibHO A00ABIISIFOT B TAKOM KoJlu4ecTBe, 4To pH BOmHOrO
pactBopa mpu usmepenun npu 120 °C cocrasmser or 7,9 no 3HaueHuii menee 9.5,
npeanouTuTeNibHo oT 8,0 1o 3HaueHuit meHee 8,8, Oojee mpeanouTHTENLHO OT 8,0 1O

3HaueHul MeHee 8,5, Hanbonee npeanouTuTenbHo 8,0 10 3HaYeHui MeHee 8,2.

B cooTBeTcTBMM C OJHUM BApUAHTOM OCYIIECTBJICHHS] KOJUYECTBO KHUCIIOTHI
cocraBimsier 0,1% - 5,0 mac.%, npeamourmrensHo 0,2% - 4,5 wmac.%, Oonee
npennoututesbHo 0,5% - 4,0 mac.%, Haubonee npenmnourureabao 1,0% - 2,5 mac.% u3

pacueta Ha 0010 Maccy abcopOeHTa.

Kucnora BeiOpaHa W3 OPraHUYECKUX U HEOPraHMYECKUX KHUCIOT. Ilpuromnsie
OpPTraHUYECKHE KHCIIOTHI BKIFOYAKOT, Hanmpumep, GochOHOBbIE KUCIOTHI, CYIb()OHOBBIE
KUCJIOTBI, KAPOOHOBBIE KUCJIOTHI 1 aMMHOKHUCIIOTHL. B 4aCTHOM BapuaHTe OCYIIeCTBICHUS

N300peTeHNst KUCJIOTa MPEACTaBIAeT COOON MHOTOOCHOBHYIO KUCIIOTY.
IIpurogHbIMU KUCIOTaMU SIBJISIFOTCSI, HAITPUMED,

MHUHEpaJbHble KUCJIOTBI, TaKMe KaK COJsiHasg KHCJIOTa, CepHas KHCJIOTa,
aMHIOCepHast KUCIOTa, (POoCOpHAss KHCIOTa, HEMOJHbIE CIOKHbIE d3Pupbl GochopHOi
KUCJIOTBI, HAIPUMEP MOHO- M JUaNKuiI(ocdaTsl 1 MOHO- B quapmidocdarsl, Takue Kak
tpuneumwidocharer, mudytwndocdarer, gudpenuwndocharer u Ouc(2-sTn)docdarsr,

OopHast KUCJIOTA,

KapOOHOBBIE KHUCJIOTHI, HaIpumep, HACBIIICHHbIE anudaTHyecKue
MOHOKapOOHOBBIE KHCJIOTHI, TAaKH€ KaK MypaBbUHas KHUCIIOTA, YKCYCHasl KHCIIOTa,
IIPOIUOHOBAsT KUCJIOTA, MAacCisiHas KHUCJIOTA, W30MACJsHAs KHCJIOTa, BaJEPHAHOBAs
KHACJIOTa, W30BAJIEPUAHOBAsT KHCJIOTA, THBAJIEBAs KHMCJIOTa, KalpoeBas KHCJIOTa,
H-TENTAHOBasi  KHUCJIOTA, KAaNpWIOBas  KHUCJIOTA, 2-OTWITEKCAHOBas  KHUCIOTA,
NEeJaproOHOBas KHUCJIOTa, KalpOHOBas KHUCJIOTA, HEONEKAHOBas KUCJIOTA, YHIEKaHOBAas

KHCJIOTA, JIaypHUHOBAss KHUCJIOTA, TPUACKAHOBAs KHCJIOTAa, MHUPUCTUHOBAA KHCJIOTA,
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IICHTAACKAaHOBAs KHUCJIOTA, MaJIbMUTHUHOBAsA KHCJ0Ta, MapFapI/IHOBaH KHUCJIOTA,
CTeapHHOBAsl KHCJOTA, M30CTEAPHUHOBAs KHCJIOTA, apaxWHOBAs KHCJIOTa, OereHoBas
KHUCJIOTA, HACBIIICHHbIC aJ'II/I(I)aTI/ILIeCKI/Ie HOJ'II/IKap6OHOBbIe KHUCJIOTBbI, TAaKH€ KakK
IIaBejieBass KUCJIOTAa, MaJIOHOBAasl KHCJIOTA, SIHTapHAs KHCJOTA, TIIyTapoBasi KUCIOTA,
aIMITUHOBAST KHUCJIOTA, MUMENIMHOBAsT KHUCIIOTa, CyOepHHOBas KHCJIOTA, a3elanHOBas
KUCJIOTA, ce0aLMHOBAsi KUCJIOTA, JEeKaHAUKapOOHOBAasi KHUCIOTA, LUKIoATH(aTHIECKHE
MOHO- U HOHI/IKap6OHOBbIe KHCJIOTBI, TaKHE€ KakK HHKHOFeKCﬁHKap6OHOBa§I KHCJIOTA,
rekcaruapodTaneBasl KHCIOTa, TeTparuapodTaneBasi KHUCJIOTa, CMOJISIHbIE KHCJIOTBI,
Ha(TEHOBBIE KUCJIOTHI, ajdu(aTuyeckue TUAPOKCUKAPOOHOBBIE KHUCIIOTBI, TAKHE Kak
IIMKOJIEBAasA KHCJIOTA, MOJIOYHAasA KHUCJIOTAa, MHHIOAJIbHas KHUCJIOTA, FI/II[pOKCI/IMaCJ'ISIHa}I
KHMCJIOTA, BUHHAST KMCJIOTA, sIOJIOUHAs KUCJIOTa, TMMOHHAS KMCIIOTA, TaJIONA3aMELEHHbIE
a.]'II/I(baTI/ILIeCKI/IC Ka,p6OHOBbIe KHUCJIOTBI, TAKHE€ KakK TpI/IXJ'IOPYKCYHaﬂ KHUCJIOTAa WU
2-XJ'IOpHpOHI/IOHOBa$I KHUCJIOTA, apOMaTI/ILIeCKI/Ie MOHO- U HOJ'II/IKap6OHOBbIe KUCJIOTHI,
TaKHe Kak OEH30MHas KMCJIOTa, CATHIMIOBAs KUCJIOTA, TAJUTMEBAst KMCIIOTA, TIO3ULIMOHHO
I/ISOMeprIe TOJIYI/I.]'IOBI:;IG KHUCJIOTHI, MeTOKCH6eH30ﬁHbIe KHCJIOTHI, X.]'IOp6eH301‘/’IHI>Ie
KUCJIOThI, HUTPOOEH30MHbIE KHCJIOTHI, (TaneBas KucIoTa, TepedrajeBas KHUCIIOTa,
uzorangeBas KHCIOTA, TEXHUYECKHE CMeCH KapOOHOBBIX KHUCJIOT, HampUMep,

BEPCATOBBIC KUCJIOTHI,

CylIb(OHOBBIE  KUCIIOTBI, Takhe Kak  METHJICYJb(OHOBas  KHCIOTA,
OytuicynabsdoHoBast KHUCIIOTA, 3-rUAPOKCUNIPOIIIICY b OHOBAS KHCJIOTA,
cynb(OyKCycHast KUCIIOTa, OeH30JCYJIbQOHOBAas KHUCIIOTA, P-TOJNYOJICYIb(HOHOBAS
KUCJIOTa, P-KCHIIONCYJIb(MOHOBAS KHUCIOTA, 4-I0AeIOeH30CYIb(OHOBAsT KHUCIIOTA,
I-HadranuHCYyIB(GOHOBAS  KHUCIOTA, AUHOHMIHA(PTATHMHCYJIB(GOHOBAs KUCIOTA H
OUHOHWITHA(DTATUHCYIL(OHOBAsT ~ KUCJIOTa, TpudTOpMEeTHNI- WM  HOHAdTOp-H-
OyTuncynbdoHOBast KHCIOTa, KaMpopcynbhoHoBas KUCIOTa, 2-(4-(2-runpoKcusTrI)-1-

nunepasuH 3TancyibponoBos kuciaora (HEPES);

opranuueckue (oc(HOHOBbIE KHUCIOTBI, Hampumep, (HOcPOHOBBIE KHUCIOTHI
dopmysr (IIT)
R°-POsH (IID),
rae R® mpencrasnsier coboii Ci-is-ankun, MpH HEOOXOMMMOCTH, 3aMEINEHHBbI
YETBIPbMsI 3aMECTUTENSIMUA MJIH MEHee, KOTOPbIe HE3aBUCUMO BBIOpaHBI U3 KapOOKCHIIA,

Kap6OKcaMI/I}_'[O, TMAPOKCHIIA U aMHUHO.
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Onn BrIOYAOT aNKMWI()OCPOHOBBIE KUCIOTHI, Takue Kak MeTwipochoHOBas
KUCJOTa, Tporuia(ochoHoBast KUCIOTA, 2-MeTHINPOnmIpochOHOBas KUCIOTA, TPET-
oyrundochoHoBast kucnora, H-OyTuiadochoHoBass KHCIOTA, 2,3-TUMETHIIOYTHII-
¢dochoHoBass kucaoTa, OKTHI(HOCHOHOBAsE KHUCIOTA, THAPOKCHANKHIPOCHOHOBBIE
KUCJIOTBI, TaKMe€ Kak THAPOKCHMETHI(POCPOHOBasT KUCIOTA,  1-THIPOKCHITHII-
dochoHoBass kucnora, 2-ruapokcudTHI(OCHOHOBAS KHCIOTa, apuidochOHOBbIE
KUCJIOTBI, Takue Kak (¢eHmipochoHoBas kucnora, TonmwipochoHOBass KUCIOTA,
KCHITHII(POC(HOHOBAS  KUCJIOTA, aMHUHOANKUI(GOCHOHOBBIE KHCIOTBL, TaKWe Kak
amuHOMeTHIhOochoHOBast KUCHIOTa, |-aMHHOATHI(POC(HOHOBAS KUCIOTA, |-TUMETHII-
amuHodTHI(OChOHOBass  KucjoTa, 2-amuHodTWi(dochoHoBass — kuciora,  2-(N-
METUJIAMUHO )3 THI(POCHOHOBAsT KHUCIOTa, 3-aMHUHONpPONmiIpochoHOBas KHCIOTa, 2-
amuHomnpornmidochoHoBass  KuCIOTa, 1-amMuHOMNponuipochoHoBass  Kuciora, -
amMuHOMpomiI-2-xyopnponuipochoroBas  KuciaoTa,  2-aMHHOOyTHIPOCHOHOBAS
KUCIIOTa, 3-aMuHOOyTHIIhOoCpOHOBas KUCOTa, 1-amMmuHOOYTUI(OChOHOBAs KHCTOTA, 4-
amuHOOyTHIGOCchOoHOBasT KHCIOTa, 2-aMUHONEHTUI(POCPOHOBAST KHCIOTA, S-aMUHO-
neHTwipocoHoBass  KUCIOTA, 2-aMHUHOTeKCHI(POCHOHOBAsT  KHCIOTA, S-aMHUHO-
rekcunpocoHoBas  KHCIOTA, 2-aMHHOOKTHJI(OC(HOHOBAS  KHCJIOTa,  |-aMHHO-
oktmidochoHoBass KuCIOTa, |-aMuHOOYTHIIHOCHOHOBAS KHUCIOTA, AMHUIOATKUJI-
(dochoHOBBIE KUCIOTHI, TAKUE KaK 3-TMIPOKCUMETHUIIAMUHO-3-0KcomponmipochoHOBas
kucnota; u GochoHOKapOOHOBBIE KHCJIOTHI, TaKHE KaK 2-THAPOKCU(POCHOHOYKCYCHAS
kucnota u 2-pochonodbyran-1,2,4-TpukapOOHOBAsT KUCIIOTA;

bocdonoBbie kuCIOTHI PopmyJinl (IV)

PO3H,
RL+—Q

PO3H, (IV),

rae R7 osnauaer H uiu C1-C ¢-ankmn, Q ozHawaer H, OH nnu NR®; u R® osnauaer

H wnmn CH2POsH,, nanpumep, 1-ruppokcustan-1,1-qudochonoBast KUcnora,

¢dochonoBBIE KHCTOTEI hopMmysl (V)

Y, Y
N—Z—-N—z-]—N
/ LT 7 Tasy
Y Y

V),
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rne Z npencrasisier coboit Cr-Cs-ankmieH, mukioankauaumi, penuieH win Cr-
Cs-ankuiaeH, pasOMKHYTBIH LUKJIOAIKAHAMUIOM WiH (eHmieHoM, Y TpencTaBisieT
coboii CH2POsH;, a m mpencrasnsier coboit umcno or O no 4, Hampumep,
STUIeHAnaMHUHTeTpa(MeTHIeHpochoHOBas KHCJIOTA), A3 TUJIEHTPUAMUHIIEHTA-
(MetuneHdpochoHOBas KHCJIOTA) u Ouc(rekcaMeTHIIeH ) TPUaMUHIICHTa-

(MeTuneHpocHOHOBAS KUCITOTA),
dochonoBbIe KuCITOTHI hopmysl (VI)

R-NY, (VD)

rae R? npencrasnser coboii C1-Co-ankun, Ca-Co-rugpoxcuankun unu R, u R1°
npencrasisier cobdoit  CH,POsH», Takoit kak nHutpuiorpuc(mMeTmieH(ochoHOBas

KUCJIOTA) U 2-TUAPOKCUATHIIMMUHOOUC(MeTriieHpOoCcHOHOBAsT KUCIIOTA),

aMI/IHOKap6OHOBI:>Ie KHCJIOTHI C TPETUIHBIMU AMHUHOIpynmnamMmunu HJIN
aMHUHOIrpynmnamu, mno MeHbIIei MEpE, ¢ OAHUM BTOPUYHBIMU HJIM TPETHYHBIM aTOMOM

yIJIepOZia, HEMOCPEACTBEHHO MPUMBIKAIOIIUM K AMUHOTPYIIIIE, HAIIPUMED,

Ol-aMUHOKHCIIOTBI C TPETUYHBIMA aMUHOTPYIIIAMH WJIH aMUHOTPYIIIIAMH, I10
MEHbIIeH Mepe, C OJHHM BTOPHUYHBIMH WJIH TPETUYHBIM aTOMOM YTJIEPOAA,
HETMOCPECTBEHHO MPUMBIKAIOIINM K amMuHorpynne, Hampumep, N,N-IUMETHITIULIUIH
(IMMEeTUITAMHHOYKCYCHAs KHCJIOTA), N,N-ausTunrmmuuH, aJlaHUuH (2-
AMHHOTIPOTIMOHOBAsT ~ KUCJIOTa), N-MmerwinamanuH  (2-(METUIaAMHUHO)IPOITMOHOBAS
kucaora), N,N-numerunananus, N-3TUialaHuH, 2-MeTUIalaHuH (2-aMHUHONU30MACIIsTHAST
KUCJIOTA), JeWnnH(2-aMUHO-4-MeTuineHTan-1-oBass kucjaora), N-metwmeinun, N,N-
JTUMETHIIICHALINH, U30JIEUIIUH (1-aMUHO-2-MeTUJITIEHTaHOBAS KUCJIOTA), N-
MeTHn30JIeuH, N, N-TUMeTUTU30IeUIINH, BAJIUH (2-aMIHU30BaIepUAHOBAS KUCJIOTA),
O.-METWIBAIMH (2-aMHHO-2-METHIIN30BAIEPHAHOBAsT KHCJIOTAa), N-MeTHJIBAIUH (2-
METUJIAMUHOU30BAJIEPHAHOBAst KHCoTa), N, N-IMMETUIBAIMH, TPOJHH (TUPPOIUAHH-2-
kapOoHOBast kuciora), N-merwnnpojuH, N-meruiacepuH, N,N-nuMmetruicepuH, 2-
(METHJIaMHUHO)M30MACIsiHAsL ~ KUCJIOTA,  NUMNEPUANH-2-KapOOHOBast  KUCIOTa,  N-

METUJIHIIEPUINH-2-KapOOHOBas KUCIIOTA,

B-aMI/IHOKap6OHOBbIe KHCJIOTBI C TPETUIHBIMU AMHUHOIpynmnamMmunu HJIN

aMHHOIpynmnamMu, mno MeHbIIei MEpE, ¢ OAHUM BTOPUYHBIMU HJIM TPETHYHBIM aTOMOM
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yIJIEpOZia, HEMOCPEACTBEHHO NMPUMBIKAKOLUIUM K AMUHOIPYIINE, HAIpUMEp, 3-AUMETHII-
UMUHONPOIUOHOBAsl KHUCJIOTA, N-METHIMMUHOIUIPONMOHOBAsE KUCJIOTa, N-METHI-

NUNepUInuH-3-KkapOOHOBasK KUCIIOTA,

Y-aMUHOKHUCJIOTBl C TPETUYHBIMM AaMUHOTPYNIAMU WIM AMUHOTPYIIAMHU, IO
MEHbLIEH Mepe, C OAHUM BTOPUYHBIMU WJIM TPETUYHBIM AaTOMOM YIJIEpOJa,
HEMOCPEICTBEHHO MIPUMBIKAIOII UM K aMHUHOTPYTIIIE, HampuMmep,

4-mUMEeTUJIAMHUHOMACJISTHAS. KUCJIOTA,

WIA aMHUHOKapOOHOBBIE KHCJIOTbI C TPETHYHBIMH aMHHOTPYIIIAMU MM
aMUHOTPYMIIAMH, [0 MEHbIIEW Mepe, C ONHUM BTOPUYHBIMU WJIM TPETUYHBIM aTOMOM
yIJIeposia, HEMNOCPEACTBEHHO MPHUMBIKAKOIIMM K aMUHOrpynmne, Hanpumep, N-

METUJIHIIEPUANH-4-KapOOHOBas KUCIIOTA.

W3 HeopraHWYeCKWX KHCJIOT MPEINOYTUTENBHBIMEI SIBISIOTCS  (ochopHast

Kucyora u gochopHast KUCIOTa, B 4aCTHOCTH, (hocopHas KucioTa.

J% K] Kap6OHOBbIX KHUCJIOT IPCANIOUTUTECIIbHBIMU SABJIAIOTCA MypaBbUHAsA KHUCJIOTA,

YKCyCHada KUCJIOTaA, OeH30iiHas KHUCJIOTA, AHTapHas KUCJIOTAa U aAUITMHOBAsA KUCJIOTA.

s CyJ'Ib(bOHOBbIX KHUCJIOT NPCANOYTUTCIBHBIMU SABJIAKOTCA MeTaHCYJ'Ib(bOHOBaﬂ
KHUCJIOTA, p-ToNTyOJICy Ib(OHOBAS KHUCJIOTa u 2-(4-(2-rugpokcusTi)-1-

nunepasuHuI)3TaHcyabponosos kuciaora (HEPES).

U3 bochoHOBBIX KHUCJIOT MPEANOYTUTETbHBIMU SIBJISTFOTCSI 2-

ruapokcudochOHOYKCYCHAsE KUCTOTA, 2-pochoHobyTaH-1,2,4-TprKkapOOHOBAst KUCIIOTA,

I-runpokcustan-1,1-mupochonoBas KUCJIOTA,
STHIIeHAnaMUHTeTpa(MeTIeHpochoHOBas KHCJIOTA),
VS THIIEHTPpUaMHHIIEHTa(MeTUIeH() OCPOHOBAS KHCJIOTA),

ouc(rexcameruieH)tpuamuanenTa(MermieHpocponosass  kucinora) (HDTMP) wu
HutpuaoTpuc(MeTmieHHOochOHOBAsT KUCIIOTA), U3 HUX OCOOEHHO MPEeNNOYTUTETHHON

siByisieTcst 1-runpokcustan- 1, 1-nudochoroBas Kucnora.

%3 aMI/IHOKap6OHOBbIX KHUCJIOT C TPECTUYHBIMU  aAMHUHOIPyIIIaMu WA
aMHUHOIrpynmnamu, mno MeHbIIei MEpE, ¢ OAHUM BTOPUYHBIMU HJIM TPETHYHBIM aTOMOM
yriepoaa, HENOCPCACTBCHHO MPUMBIKAOMNM K aMHUHOTPYMIE, NPECANOYUYTUTCIbHBIM

siBysieTcst N, N-TUMeTIITIHIHH 1 N-MeTHJIaIaHuH.
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bonee npennoyTUTENBHO, KUCIOTA SIBJIIETCS HEOPTAaHUYECKOU KUCIOTOM.

B cooTBeTcTBUM ¢ OTHUM U3 BAPUAHTOB OCYINECTBJICHHS n300peTeHust abcopOeHT
COZEPIKUT TPETUYHBIN AMUH HJIH B BBICOKOH CTENEHH MPOCTPAHCTBEHHO 3aTPYIHEHHBIN
NEepPBUYHBII aMUH W/WMIM B BBICOKOH CTENEHNW MPOCTPAHCTBEHHO 3aTPyIHEHHBIN
BTOPUYHBIN aMHH, OTJIMYHBINA 0T aMiuHOB 001eit popmy:sl (1) u (II). Tepmun «B BbICOKOMH
CTENEeHU NPOCTPAHCTBEHHO 3aTPYAHEHHBII» 03HAUAET TO, YTO TPETUUHBII aTOM yIiieposa
HEMOCPEICTBEHHO MPUMbBIKAET K MEPBUYHOMY MM BTOPUYHOMY aroMmy asora. B
COOTBETCTBUH C 3TUM BapUAHTOM OCYILECTBJIEHHUsS] M300peTeHHst a0COPOEHT COmepKUT
TPETHYHBIII aMUH WJIK B BBICOKOW CTEMEHH MPOCTPAHCTBEHHO 3aTPYAHEHHbIH aMuH,
OTIIMYHBIH OT coepnHeHui obmei ¢popmydel (1), kak nmpaBuio, B konudectse 5% - 50
mac.%, npennourutesbHo 10% - 40 mac.%, Oonee npeanouturensHo 20% - 40 mac.% u3

pacueta Ha o0mIyI0 Maccy abcopOeHTa.
HpI/IFOI[HbIe TPETUYIHBIC aMUHbBI, B YaCTHOCTH, BKJIFOYAIOT:!

1. TperuuHble aIKaHOJIAMUHBI, TAKAE KAK

Oounc(2-rugpokcusTII)METUIAMUH  (MeTHiansTaHonamMud, MDEA),  Tpuc(2-
ruapoKcusTIIN)aMuH (TpustaHonamuH, TEA), TpubyranonaMus, 2-1u3 THIAMHHO3 TAHOI
(mmaTumstanonamud, DEEA), 2-nuMernnamuaosTanon (qumeruinstaHonamud, DMEA),
3-numernnamuHo-1-npornanon  (N,N-IuMeTHINpoOnaHoNaMuH),  3-IU3TUIAMUHO-1-
nponanon, 2-gumsonponmiamuHodTanon  (DIEA),  N,N-OGuc(2-ruppokcunpornun)-

MeTUJIaMUH (MeTuanu3onpornanonamud, MDIPA),

2. TperuuHble aMuUHOA(UPBI, TAKHE KaK

3-MeTOKCUNIPONUIANMETHIIAMYH,
3.  Tperuunble MOJMAMHHBI, HATIPUMEDP, OUC-TPETUYHBIC TUAMHHBI, TAKUE KaK

N,N,N’ N'-rerpamerrmatunenaguamut, N,N-mmaTin-N', N'-1uMeTHI THIICHTUAMIH,
N,N, N’ N'-TeTpasTUI3TUICHINAMIH, N,N,N’ N'-rerpameru-1,3-nponananammuH
(TMPDA), N,N,N’,N'-rerpastun-1,3-nponananamMus (TEPDA), N,N,N’,N’-
TeTpamMeTu- 1,6-reKCaHInaMuH, N,N-mumetuna-N', N’ -mu3TUIS THIeH IUaMHH
(DMDEEDA), 1-numMerniaMiuHO-2-TUMETHIAMIHO3TOKCHATaH (Ouc[2-(anMeTHIaMuHoO)-

st |a¢up), 1,4-nuazadbunukino[2.2.2]okran (TEDA), Terpamerii-1,6-rekcaHuamuH,

U UX CMCCH.
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Kak nmpaBuiio, NpeanoUYTUTENbHBIMU SABJISIOTCS TPETUYHBIE AJIKAHOJIAMUHBI, T.€.
aMUHBI, UMEIOLIME, IO MEHBLIEH Mepe, OHY TMAPOKCHATIKWIIBHYIO IPYNIY, CBI3aHHYIO C
atoMoM  a3ota.  OCOOEHHO  MPEANOYTUTEbHBIM  COEIUHEHHUEM  SIBIISIETCS

metmnansTanonamMud (MDEA).

B vacTHOCTH, NIPUTOAHBIE B BHICOKOH CTEMNEHU MPOCTPAHCTBEHHO 3aTPyAHECHHbIE
aMuHbl (T.€. aMUHBI, B KOTOPBIX TPETUUHBIl aTOM YIJIepOAa HENOCPEICTBEHHO
NPUMBIKAET K MEPBHYHOMY MJIM BTOPUYHOMY aTOMY a30Ta), OTIIMYHBIE OT COSTUHEHUIH

obmeit hpopmyibl (1), BKIFOYAKOT:

1. B BBICOKON CTENEHH NPOCTPAHCTBEHHO 3aTPYAHEHHBbIE BTOPUYHbBIE

AJIKAHOJIAMUHBI, TAKHUEC KaK

2-(2-tper-Oytunamunostokcu)atanon  (TBAEE),  2-(2-tper-OyTmiaMuHO)-
MIPOMOKCUATAHOI, 2-(2-TpeT-aMUIaMUHOSTOKCH )3TaHOI, 2-(2-(1-metun-1-
STHIIPONMIIAMHHO )3TOKCH )3TaHOJ, 2-(TpeT-OyTHIAMHUHO)3TaHO, 2-TPeT-OyTHIIaAMHHO-
I-nponanon, 3-Tper-OyTunamuno- 1 -mponanodi, 3-tper-OyrunamMuHo-1-0ytaHon, u 3-a3a-
2,2-numeTtnirekcan-1,6-nuon,  2-N-merunamuHonponas-1-on,  2-N-MeTuiaaMuHO-2-

METUJINPONnaH-1-o;

2. B BBICOKOW CTENEHH MPOCTPAHCTBEHHO 3aTPYAHEHHbIC IE€PBUYHBIC

AJIKAHOJIAaMHUHBI, TAKHC KaK

2-aMHHO-2-MeTIponaHoi (2-AMP); 2-aMUHO-2-3THINPONIAHON, U 2-aMHHO-2-

HPOIMJINPOIAHO,

3. B BBICOKOI CTeNeHH MPOCTPAHCTBEHHO 3aTPyIHEHHbIE aMUHO3(DHPBI, TAKHE

KaK
1,2-6uc(Tper-0y THIIaAMUHOSTOKCH )3TaH, OUC(TpeT-0y THIAMHHOITH) 3Hp;
U MX CMECH.
Kak mpaBwiio, TPEANOYTUTENbHBIMU SIBJISIFOTCS B BBICOKOH  CTENEeHH
NPOCTPAHCTBEHHO  3aTPyIHEHHbIE  BTOpPUYHBbIE  anmkaHomamMuHbl.  OcoOeHHO

NPEANOYTUTENbHBIM  SIBIIACTCST  2-(2-TpeT-OyTHIIAaMHUHOSTOKCH)3TaHOT U 2-(2-TpeT-

Oy TUIIAMMHO3TOKCH3TOKCH )3TAHOIT.
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Kax mnpaBuno, aOCOpOEHT He COXEp>KUT MPOCTPAHCTBEHHO HE3aTPYIHEHHBIE
NEPBUYHBIE WIM INPOCTPAHCTBEHHO HE3aTPYAHEHHbIE BTOPUYHBIE aMUHBIL. TepMUH
«TPOCTPAHCTBEHHO HE3aTPYAHEHHbIA MEPBUYHBIM aMHUH» O3HA4YaeT COEIUHEHUs C
NEPBUYHBIMA aMUHOIPYIINIAMHU, C KOTOPBIMU CBSI3aHbI TOJILKO aTOMbI BOAOPOJAA HWJIU
NEepBUYHbIE WJIM BTOPUYHBIE AaTOMbl yriaepoaa. TepMHH «IIPOCTPaHCTBEHHO
HE3aTPYJHEHHbI BTOPUYHBI aMHH» O3HA4aeT COEAUHEHUs CO BTOPUYHBIMU
aMUHOTPYMIIAMH, C KOTOPBIMH CBSI3aHbI TOJIBKO aTOMBI BOAOPO/AA UJIN IEPBUYHBIE ATOMBI
yrinepona. IIpocTpaHCTBEHHO He3aTpyAHEHHBIE NEPBUYHBIE WJIM BTOPUYHBIE AMUHBI
BBICTYIIAIOT B KAa4e€CTBE CHJIbHBIX akTUBATOpPOoB abcopbuuu CO. Mx npucytcTBue B

abcopOeHTe MOXKeT MPUBECTH K MoTepe abcopOeHTOM cenleKTUBHOCTH K H»S.

B cooTBeTcTBMM C OFHMM W3 BapHAHTOB OCYLIECTBICHUS H300peTeHUs,
abcopOeHT COmepIKUT, IO MEHBLIEH Mepe, OTMH HEBOJIHbIH OPraHUYECKHH PACTBOPUTED.
MoskeT OBITh JKeTaTeIbHO OrPAHUYUTH MaKCHMAJIbHOE CONlepikaHue BOIbI B abcopOeHTe,
Hanpumep, 10 20 mac.%, unu xe 10 10 mac.%, npeanoururensHo 10 5 Mac.% wnu o 2
mac.%. OrpaHudyeHue copepkaHusi BOAbl B aOCOpOEHTE MOXET —YIYYIIUTh

cesleKTUBHOCTh abcopOenTa B otHoteHun HyS Hag COs.

HeBonHblli  pacTBOpUTENh  MPENNOYTHTEIBHO BBIOPAH U3  CIEAYIOIINX

COEIMHEHUI:
C4-C1o-ciupThbl, TaKHe KaK H-OyTaHOI, N-MIEHTAHOJ U H-T€KCAHOJ,
KETOHBI, TAKHE KaK LUKJIOTE€KCaHOH;
CJIOKHBIC 3(1)I/Ipbl, TaKHE KaK 3THJIaleTaTr u 6YTI/IJ'IaLIeTaT;
JIAKTOHBI, TAKHUE KaK Y-OyTHPOIAKTOH, O-BaJIEPONIAKTOH U €-KAIIPOJIAKTOH.

aMubl, TaKWe Kak TpeTUYHble KapOokcamunbl, Hampumep, N,N-

numermindopmamus; wim N-popmunmopdonus u N-arnetniaMop o,

JIAKTaMbl, TaKWe KaK y-OyTHpOJaKTaM, 0-BaJepOJIAKTaM M €-KamposiaktaM U N-

mMeTui-2-nupponunod (NMP);
CyIb(OHBI, TAKHE KaK CYJIb(pOJaH;
cyabdokcuabl, Takue kak ruMetmicyiabdokcenn (DMSO);

TJIMKOJIH, Takue Kak sTuieHrnukons (EG) u nponuiaeHrmukons,
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MOJIMATIKMIICHTIIUKOJIH, TaKKe Kak Ay TiieHrukonb (DEG) u TpusTuneHrmmkons

(TEG),

nu- um MOHO(C1-Cy-anKkuioBbIi 5¢hup ))riIuKony, Takue Kak MOHOMETHIIOBBIN WU

AVMETHJIOBBIN 3(Up 3 TUIEHTJIHKOJIS,

au- win  MOHO(C1-Cy4-anKuioBbll  3QUP)IONUATKIISHIINKONH, TakKhue Kak
TUMETUIIOBBIN a¢up OUTUIICHTJIMKOJIS, MOHOMETHJIOBBIN adup

JOUMPOTMICHTITUKOJIST M JUMETUIIOBBIN 3(pUp TPUATUIIEHTIIHKOJIS,

LIUKJIOMOY€EBUHBI, TaKue KaK N, N-gumMeTuInMuaa30IuH-2-0H "

numetmnnponuwieamodesuHa (DMPU),

THUOAJIKaHOJIbI, TaKue Kak STHJIICHAUTHOSTAHOJI, TUOAUSTUIICHIJINKOJIb

(Tnomurmukosb, TDG) U METUITHO3TAHOI;
1 MX CMECH.

bornee mpenmnouTHUTENHHO, HEBOIHBIM PACTBOPHUTENb BBHIOPAaH U3 CYJIb(OHOB,
TIUKONIell W mojmajikwieHrnukonedl. HawmOonmee mnpennmodruTenbHO, HEBOIHBIN
pacTBopuTENb BBIOpaH U3 Cysib(oHOB. [IpennouTHTEeIbHBIM HEBOIHBIM PACTBOPHUTEIEM

SIBJISIETCS CYJIb(OJIaH.

ABcopOeHT MOXKET TaKkKe CoAepkKaTh J00aBKH, TAKHE KaK AHTUKOPPO3UOHHBIE
nobaBku, hepMeHTbI, MPOTUBOBCIIEHUBAIOIINE T00ABKH, U T.1. B 11enom, konu4ecTso
TaKuX 700aBOK HAXOAUTCS B AuanazoHe npudamusurenbHo 0,005% - 3% u3 pacuera Ha

o0mryro Maccy abcopOeHTa.

Awmunbl Gpopmyibl (I) H3BECTHBI CIEUATUCTAM HIIH MOTYT OBITH CHHTE3UPOBAHBI

nyTeM pearupoBanus cnupTa popmyisl (VII)

R4
4
R
T3
HO CH U
X
\, W

¢ nepsuunbM amuioM HoN(CR'R'R?), nanpumep TpeT-OyTuaaMuHOM, B HPUCYTCTBUM

(VID)

COOTBETCTBYIOLIErO KaTajlu3aTopa aMUHMPOBAHMs IPU IMOBBIIIEHHOHN TemmepaTrype u

AaBJICHUU B MPUCYTCTBUU BOOOPOAA.
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AnanornusbiM 00pa3oM, amuHbl Gopmyinsl (II) u3BecTHBI crienpamucTaMm HIn

MOTYT OBITh CHHTE€3UPOBAHBI yTeM pearupoBanus cnupta Gopmyusl (VIII)

4

Wl
v (VIII)

¢ nepsudHbiM amuHoM HoN(CR'R'R?), mnampumep Tper-OyTunamuHOM, B
TPUCYTCTBHU COOTBETCTBYIOIIErO KaTaIM3aTOpPa AMMHUPOBAHMS TIPU TOBbILEHHOMN

TEMIIEPATYPE U NJABJICHUHN B IPUCYTCTBUU BOAOPOAA.

U-V-W, U-V-W', R}, R2, R’ R* R’ u X UMEIOT 3HaueHHs, KaK ONpPEaeNeHO

BBIIIIC.

[IpennouTuTenbHo, B Xone peakuud nepsuunbii amun  HoN(CR'R'R?)
UCTIONIb3YIOT B MOJIIPHOM HM30BITKE 110 CPABHEHHUIO C MOJIIPHBIM KOJIMYECTBOM CITUPTOB
dopmyiel (VII) umu (VIII). B npeanoyturesHOM BapUaHTE OCYIIECTBICHHUS] MOJISIPHOE
KOJINYECTBO MEPBUYHOIO aMHMHA IPEBBILIIAET MOJISIPHOE KOJMYECTBO CIIUPTA B Havaye
peakuun Ha S5 - 5000 momn.%, npeanouturensHo Ha 50 - 1000 mon.% u3 pacuera Ha

KOJINYECTBO CIIUPTA.

Hpe/:[nhoHTeano, pPCaKLIUO OCYLIECTBIIAIOT B HNPUCYTCTBUU KaTaJInu3aTopa
l"I/II_lpOFCHI/ISaLlI/II/I/)IeFI/II[pOFeHI/I3aLII/II/I, HalpuMmep, MEAb-COACPIKAIICTO KaTajlnu3aropa
m)lporeHmaunn/)lemnporeﬂmaunn. KaTaJ'II/ISaTOp MOKET OBITh HAHECEH Ha TMOJIOKKY,

HaIlpuMeEp, Ha NOAJIOXKKY Ha OCHOBE OKCH A aJIFOMHUHUA.

B cooTBeTcTBUM C OHUM BapUAHTOM OCYIIECTBJICHHS UCIONB3YIOT KaTalu3aTop
TUAPOTEeHU3ALMH/ IETUAPOTEHU3ALNY, COAEPIKAIIA Meb, HUKEJb U KOOAJIbT, IPU 3TOM
KaTaJIMTUYECKU AaKTHUBHBIM MaTepuaj KaTalu3aTopa Mepel €ro BOCCTaHOBJIEHUEM
BOJIOPOZIOM COZIEPKUT KUCIIOPOIIHBIE COSTMHEHHS ATFOMUHHS, M, HUKEJISI U KOOaJbTa,
u 0,2 - 5,0 mac.% KUCIOPONHBIX COENMHEHHUI OJIOBA, KOTOPbIE PACCUUTHIBAKOTCS HA
ocHoBe SnO. B coOTBETCTBUM C NPEANOYTUTENBHBIM BapUAHTOM OCYLIECTBJIEHUS
UCIIONIB3YIOT KaTajlu3aTop B COOTBETCTBUU C KaTalW3aTOPaMH, 3asiBJIEHHBIMU B
nokymente WO 2011/067199, B uacTHOCTH, KaTaJu3aTop B COOTBETCTBUH C JOKYMEHTOM

WO 2011/067199, ITpumep 5.
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3arpys3ka KatajuzaTropa MOXeT BapbHpoBaTbes B quanasone 0,01 - 2 kr/(o-4.),
npeanoututensHo B auanasonHe 0,1 - 1,0 xr/(;mr4.), B OCOOEHHO NPEANOYTUTENHEHOM
BapHaHTe ocyuiecTByieHus: — B quana3one 0,2 - 0,8 kr/(i-4) cnupra popmysl (VII) miu

(VIII).

B npeanoututensHOM BapuaHTE OCYLIECTBJEHUS, PEAKIIUIO OCYLIECTBIISIFOT MPU
temmeparype 150 - 260°C. B ocoOeHHO MPEeAnOYTUTEIbHOM BapUAHTE OCYIIECTBIICHHUS,
peakiui  OCYILIeCTBISIIOT mpu  Temnepatrype 170 - 240°C. B  wHaubonee
MPEANOYTUTEIbHOM  BapHaHTE OCYLIECTBJIEHHUS, PEAKIUI0 OCYLIECTBJISIIOT TMPH

temneparype 190 - 220°C.

Peakuust MokeT ObITh OCYIIECTBJIEHA TIPU NABICHUAX B Auana3one S - 300 Oap B
KUIOKOH Wi mapoBoil ¢aze. B COOTBETCTBMU € TNPEANIOUYTHUTEIBHBIM BapHAHTOM
OCYINECTBJICHHS] N300pPETeHHs PEaKLUI0 OCYLIECTBISIIOT npu Aasjienun 60 - 200 Gap
(abc.). B coorBercTBUM ¢ OCOOEHHO MPEANOYTHUTENHHBIM BAPHAHTOM OCYIIECTBIICHUS

n300peTeHHsI peaknio OCyIecTBIIsIIOT pu naenenun 70 - 130 Gap (abce.).

Peakuusi Moxer OBITH OCYINECTBJIEHA C HCHOJb30BAHHEM PEAKTOPOB C
MEXAaHUYECKUM TepeMeIINBaHIEeM, TPYOUaThIX PEAKTOPOB C HEMOIBM)KHBIM CIIOEM U
MHOTOTPYOHBIX peakTopoB. Peakiiuss MOXeT ObITh OCYIIECTBIIEHA B IEPHOIUYECKOM,
MOJIYHETIPEPBIBHOM W HENPEPBIBHOM PEXKUMAX, C PELUPKYJALUEH HEOYUILNEHHOU
PEaKIOHHOH cMecu M 0e3 peLupKysinud. B COOTBETCTBHMH € MpPennoOYTHUTENBHBIM
BAPUAHTOM OCYILECTBJICHUs] PEAKLMIO OCYIUECTBJISIIOT B HENPEPLIBHOM PEXUME B

TPyO4aTOM peakTope ¢ HEMOABI)KHBIM CIIOEM.

B coOTBETCTBUHM C MPENNOYTHTEIbHBIM BAaPHAHTOM OCYLIECTBIIEHHS H30BITOK
nepsuunoro amuHa HoN(CR'R'R?) ormensioT OT NpomykTa peakimud —IyTeM
ONHO3TANIHOM AUCTWIUIALMM. TepMHMH «OAHO3TamHAasi AUCTWUIALMA»  O3HA4aeT
JUCTUWUALIMIO C OAHUM JTAllOM pa3lelieHHs, Kak B Cly4ae NPOCTON YCTaHOBKH
IUCTWUIALMY, B KOTOPOH mapbl, oOpasyroomuecs B peOoliiepe, HaIpaBIsIFOTCS
HETIOCPEACTBEHHO B KOHIeHcarop. HampoTus, pexkTU(HUKAIMOHHBIE KOJOHHBL,
HarpuMep, UMEIOT HECKOJIBKO 3TAIIOB CEeNapalui U MPEACTABISAIT CO00H (PPaKLIMOHHYIO
mucTiusiuo.  [lpennouTurenbHO OTneneHHbld M30bITOK mnepsuyHoro amuHa (110)

PELMPKYJIHMPYIOT s fanbHekmero nponssoacTea amuna (1) wmu (1),
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INTomumo ammua (I) nmm (II), crmpra (VII) nmm (VII) u nepBudHOro amuHa
HoN(CR'R'R?), mponykT peakuuum COAEP:KMT pas3iddHble Npyrue BellecTBa. Kak
TPaBUJIO, MPOAYKT PEAKIIUU CONEPKUT BOY U MOOOUYHBIE TIPOAYKTHI, TAKHE KaK 3PUPHBIE

npousBoaHble criuptoB (VII) umu (VIII).

B nmpennmoutuTenbHOM BapUaHTE OCYILIECTBICHUs OT MNPOAYKTa peakLuu
OTAENSIIOT BOAY M MOOOYHBIE TPOAYKTBL. B COOTBETCTBHHM C  OCOOEHHO
NPEANOYTUTENIbHBIM BAPUAHTOM OCYIIECTBIICHUS] BOAY U MOOOUYHBIE MPOAYKTHI, & TAKIKE
U30BITOYHBIM TEPBUYHBIA aMHUH, BCE €Ie OCTAIOIIUNUCS B MPOAYKTE PEaKLUU IOCe
OJIHOSTAINHOM JUCTUIUISIIMY B COOTBETCTBUU C OMUCAHHUEM BbIIIE, YAAJSIIOT U3 IPOAYKTa
peakiuu IMyTeM BTOPONW OAHOSTANMHON IUCTHWJULILUHU. DTOT 3Tall MNPEANOYTUTENHHO
OCYIIECTBJISIFOT TPU JaBlieHuu npudnusureapHo 90 mOap. Ha 3Tom sTane mMoxer ObITh
WCTIOJIB30BaH JTF000H noaxosimuii pedotiiep. MoxeT ObITh UCTIONB30BAH UCTIAPUTEIND C
NaAF0IMMH TUIEHKAMHU WJIM TOHKOIUIEHOYHBIN UCTIapuTeb. B yacTHOCTH, MOXKET OBITH
UCTIOJIb30BAaH TOHKOILUIEHOYHbIH ucmaputenb Tuna «CamOaii», a reHepupyeMblid ras

KOHJIEHCUPYIOT IIPU KOMHATHOM TEMIIEpaType.

ITocne 3TanoB 0OpabOTKU MONTYUEHHBIH MPOAYKT MOXKET CMEIINUBATHCS C BOJOU
i nojiydeHusi abcopbenTta mo m3o0pereHno. MoryT no0aBisIThCsl JOTIOJHUTEIbHBIS

B€IICCTBA B COOTBETCTBHH C OITMCAHHUECM BBIIIC.

B kauecTBe ajbTEpPHATUBHBI, MOCJE 3TANOB OOpPaOOTKH IMOJNYYEHHBIH MPOAYKT
MOYKET TPAHCTIIOPTUPOBAThCS Ha OOBEKT yTHIM3aLHK aOCOPOEHTOB KHMCJIOTHBIX T'a30B,
TaKOW KaK Ta300YMCTHAsl YCTAHOBKA, M TaM CMELIMBATHCS C BOIOM Uil MOJyYEHHs
abcopOenta mno wu3o0pereHuto. Ha Takom o0OObekTe Take MOTYT I00aBIATHCS

JOIIOJIHUTEJIBHBIC BEIIECTBA B COOTBETCTBHUH C OIMHMCAHUECM BBIIIIE.

Taxke mpenocTaBiseTcsi CIOCOO CENeKTHBHOTO YAAJNEHUs] CEPOBOAOPOAA HaL
IMOKCUIOM YIJIEpoNia U3 MOTOKA TeKydel Cpeabl, COAeprkallero Cyabpua BOAOpona 1
OVOKCUZI YIJIeponia, B XOAE€ KOTOPOro IIOTOK TEKy4eH Ccpenbl KOHTAKTUPYET C
abcopOEHTOM B COOTBETCTBUHU C JIFOOBIM W3 BAPHAHTOB OCYLIECTBJICHUS, OMHUCAHHBIX
BBIIIIE, TPU 3TOM MOJIyYAKOT HACHIIIEHHBIN aOCOPOEHT U MOTOK 00paboTaHHOU TeKyueh

Cpenbl.
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B koHTekcTe HaCTOAICTO I/1306peTeHI/I$I TEPMHH «CEJICKTUBHOCTb B OTHOLICHUU

cynbduna BOAOpOIa Hal AMOKCHIOM YIIepoaa» 03Ha4aeT Cleayloliee OTHOIEHHE:

monw (H=S)
————— (arcuokas gaza
Mo (CO2) ( pasa)
monw (H2S) ( dasa)
————— (eazosas gaza
monw (CO2)
onv (H>S) N
rpe e 25, (ocuokas pasza) o3Havaet monsipuoe orHomenue HrS/CO; B skuakoit
mons (CO»)
(base, KOTOpasi KOHTAKTHPYET C ra30Boii basoii, a M1b (H2S) (eazoeas ¢paza) O3HAYAET

mone (CO3)

moJsipHoe otHouenne HaS/CO; B ra3oBoii ¢ase. B crangapTHOM nporiecce MpOMBIBKH
rasa JKUKOH (pa30i SIBIISIETCS HACBILICHHBIH a0COPOEHT B HIKHEH yacTn aOCOpOIIMOHHON
YCTaHOBKH, a Ta30BOW (ha30il sBJIAETCS TOTOK TEKy4eW Cpelbl, MOABEPTarOIIHIACS

oOpaboTke.

Cuuraercs, 4to crnocod sBisieTcs: cenekTuBHbIM B oTHomeHun HoS Ham COo,
KOT'Jla 3HaUeHUe BbIIeyKa3aHHOTro ko3¢ punmenta Oonbine 1. B koHTEekcTe criocoba mo
HACTOSIIIIEMy U300PETEHHIO TEPMUH «CEIeKTUBHOCTb B OTHOLICHUH CYJIb(HAa BOJOPOIA
HaJl TMOKCUAOM YTIJIEPOAa» COCTABJIAET MPEANIOYTUTENIBHO, 10 MeHbLIEH Mepe, 1.1, eme
Oojiee MPenrouTUTENbHO, IO MEHbIIeH Mepe, 2 u Haubojee MPEeNrnOYTUTETBHO, IO

MeHbIIEH Mepe, 4, HanpuMep, IO MEHbLIEH mepe, 6.

AbcopOeHT Mo u300peTeHHI0 MOKeT OBbITh UCMONb30BaH sl 00paboTKH BCex
BUIIOB TeKy4yHx cpen. Tekyduumu cpemamu, Npexkie BCEro, sIBISFOTCS rasbl, TAKUE KAk
MPUPOIHBIA Ta3, CUHTE3-ra3, KOKCOBBIH ra3, KpPeKWHI-ra3, ra3 ra3u(pukaluu yris,
peLIPIK.HOBbIﬁ ra3, ra3 M3 OTXOHOB OPraHUYCCKOTO NMPOUCXOXKACHUA W ra3bl CrOpaHus, a,
BO-BTOPBIX, XHIAKOCTHU, KOTOPLIE MABJIAKOTCA MNMPAKTHUYCCKU HECMEIINMBACMbIMU C
abcopbentom, Takme kak CYI (cxmwkeHHBIH yriaeBopopomsbiii ra3) wim HIDPITY
(tmupokast ppakius Jerkux yrieBoaoponos). IIponece mo m300peTeHn0 MOKET OBbITh
UCTIOJIB30BaH AJis1 00pabOTKH YIIIEBOAOPOIHBIX TEKYYHX MOTOKOB. [IpHUCYyTCTBYIOLIMMU
yIJIEBOJOPOAAMH SIBJIIFOTCS, HAmpumep, aiupaTudeckue YrieBOAOPOIbl, TaKHe Kak
C1-C4 yrnmeBomoponbl, Takhe KaK METaH, HEHACHIIIEHHbIE YIJIEBOJOPOAbI, TaKHE Kak
STHJICH WM MPOMUJICH, MM apOMaTHYeCKHE YIJIeBOAOPObI, TAKHE KaK OSH30J1, TOIYOII

HJIW KCUJIOJI.
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Vka3zaHHBIA a0COPOEHT MOKET OBITh MCIOJNIB30BAH VISl CEIEKTUBHOIO YAAJICHUS
CEepOBOIOPO/A U3 MOTOKA TEKyUeH Cpeabl, COMEPIKaIlero Cyab(pHI BOIOPOIA U JUOKCHUT
yrieposa, Ipu4eM 3TOT MPOLEeCC 00ECIIEUNBAET BBICOKYIO CENIEKTUBHOCTD IPH YAAJIECHUU
H>S npu HM3KOH CKOPOCTH LMPKYJSIIMU pacTBOpUTENss. AOCOpPOEHT MOXkeT ObITh
UCTIONIb30BaH B OJIOKE OYHMCTKH XBOCTOBBIX I'a30B YCTAHOBKH IO NMPOU3BOICTBY CEpPHI, B
npoueccax oOorameHuss KHCIOTHOTO Tras3a JUIsd IIOBBIIIEHHS KadecTBa O€IHOro
OTXOIALIEr0 Tra3a u3 OJIOKOB 00paboOTKM € TIOJyYEeHHEM BBICOKOKAYECTBEHHOI'O
MCXOHOTO TIOTOKA JJISi YCTaHOBKH mpouecca Kiayca wnm anst o6paboTKH MOMyTHBIX

ra3oB M ra3oB HedTenepepadoTKH.

IMomumo cenexkruBHOro yaanenus H>S (u comyrctByromero ynanenust CO»),
TaK:Ke MOTYT OBITh YIaJeHbI APYTUe KUCIOTHBIE T'a3bl, KOTOPbIE MOTYT MPUCYTCTBOBATH
B IMOTOKE Tekyuel cpenspl, Hanpumep, SO3, SO2, CSz, HCN, COS u mepkantanel. SO3 u
SO> UMEIOT TEHIEHINIO 00Pa30BBIBATH TEPMOCTONKHE COJTA C AMUHAMU U HE YIAJISIOTCS

IIPU pereHepaLuu.

B crioco6e no n300peTeHunto MOTOK TeKy4el Cpebl KOHTAKTUPYET ¢ abcopOeHTOM
Ha sTane abcopbumm B aOCOPOLIMOHHOM YCTPONCTBE, B PE3YJIbTATE Yero MPOUCXOIUT, TIO
MEHbLIEH Mepe, YaCTUYHOe yAalieHHe AMOKCHAA yriepoaa u cyibpuma Bomopona. B
pe3yJIbTaTe 3TOroO MOJYyYaroT MOTOK Tekydei cpenbl, He coxepskauwuit CO2 u HaS, u

abcopOeHT, conepskamuii Oonbime konudectsa CO2 u HaS.

Ucnonp3yemblii abcopOep mpencraBiseT COOOH YCTPOHCTBO AJSi MPOMBIBKH,
UCIIONb3yeMOe B OOBIYHBIX IpoLeccax MNpoMbiBKU ra3a. COOTBETCTBYIOLIMMHU
YCTpOﬁCTBaMH JJIA TIPOMBIBKU SABJIAKOTCA, HAIIPUMED, HEPETYJIAPHBIC HACAAKHU, KOJIOHHBI
CO CTPYKTYPHUPOBAHHBIMH HaCaAKaMHU U TapC€JIKaMu, MeM6paHHbIe KOHTAaKTHBIC (bl/IHprbI,
pamuanbHble CKpyOOepbl, QopcyHOuUHBIE CKpyOOepbl, ckpyObepel ¢ Tpybamu u
JUHAMHUYECKUEC MOKPBbBIE ra3do04uCTUTECIIN, NpeAnOUYTUTEIIBHO KOJIOHHBI CO
CTPYKTYPUPOBAHHBIMH HACaIKAMH M TapejkaMu, 0ojiee MPeArnOoYTHTENIbHO KOJIOHHBI ¢
TapejiKkaMi U HEPETYJIAPHBIMU HaCadKaMH. TToTtok Tequeﬁ Cp€abl NMpPEATTIOYTUTEIIBHO
NOABEPrarT 00paboTke a0COPOSHTOM B KOJIOHKE C MPOTHBOTOKOM. TeKy4yIo cpeny, KaKk
NPaBUJIO, TIOAAIOT B HIJKHIOKO YaCTh KOJIOHKH, a a0COpOEHT — B BEpXHIOK0. B TapenpyaTsix
KOJIOHHaxX pacCloOJIOKECHbI CUTHATBIC TAPCJIKH, KOJIMAYKOBLIC TAPCJIIKU HUJIM KJIAIIAHHBIC

TapeJIK|, 4epe3 KOTOpble MOCTYMAET MOTOK >KUAKOCTU. KOJIOHHBI ¢ HEperyJspHbIMU
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HAacaZKaMH MOTYT OBITb HAIOJIHEHBI TeJamMu pa3inudHoi ¢opmbel. [Ipu yBenndyeHun
MIOBEPXHOCTH 3a CUET TeJl pa3MuHON (GOPMBI, KaK MPABHIIO, PA3MEPOM NPUOIH3UTEITBHO
25 - 80 MM NpPOUCXOIUT YJydYlIEHHE TeroMaccooOMeHa. M3BeCTHbIMU NpUMEpaMu
SIBJISTFOTCST KOJIbLIO Parmnura (mosblidi muiauHap), konblo Ilans, konbuo Xuduoy, cemio
«HHTanoke» u apyrue nopoOHble Tena. HeperyssipHble HacCaaKu MOTYT IOMELIAThCS B
KOJIOHHY YTOPSIOYEHHBIM 00pa3oM WM HEyHOpsiIOueHHBbIM 00pa3oM (B BHIE CIIOS).
Bo3MoskHbIe MaTepuaibl BKJIOYAIOT CTEKJIO, KEPAMHUYECKUE MaTepuajbl, METaul U
wactMaccy. CTpPYKTYpHpPOBaHHBIE HACaJKH MPEACTABISIFOT COOOH  JajbHeHIee
pa3BUTHE YIOPSAJOYEHHBIX HEPEryJSIpHbIX Hacamok. OHM HMMEIT YHOPSIOYEHHYIO
CTPYKTypy. Bciencreue 3Toro MoskeT OBITh CHUKEH Tiepemnaji NaBJICHHS B ra30BOM
notoke. CyIIeCTBYIOT pa3UYHbIe KOHCTPYKIMH CTPYKTYPHPOBAHHBIX HACAJIOK,
HampuMep, IUIETEHblE HACaJKH WM METAJUIONNCTOBBIE Hacanku. Moryt ObITh

HCIOJIb30BAHbI TAKUEC MATEPUAJIbI KaK METAJLJI, TNIACTMACCa, CTCKJIO U KEPpaAMHKaA.

Temmneparypa aOcopOeHTa Ha 3Tame abcopOLMM, KaK MPAaBHIO, COCTABIISET
npubmusutensHo 30 - 100 °C, a npu npuMeHeHHH KOJIOHKU — Harpumep, 30 - 70 °C B

BepXHel yacTu KoJoHHbI U 50 - 100 °C B HI)KHEN 4aCTH KOJIOHHBL

Cniocob mo HacTosieMy U300pETeHHIO MOKET BKJIFOYATh OJIUH HITH HECKOJIBKO, B
YaCTHOCTH, JBa IIOCJIENOBATENbHBIX 3Tanma adOcopbumu. AOcopOums  MOXKer
OCYIIECTBIISITBCS HA HECKOJIbKUX IOCJIEAOBATENbHBIX OTamax, B JTOM Cly4dae
HEOUMILEHHbIH Tra3, COAep KAIlUi KOMIIOHEHTBHI KHCJIOTHOTO Ta3a, KOHTAKTHUPYeT C
NOATIOTOKOM abcopOeHTa Ha KaKAoM U3 3TarnoB. AOCOPOEHT, C KOTOPbIM KOHTAKTHPYET
HeO‘{HLHeHHbIﬁ ra3, MOXET YK€ YaCTUYHO COACPKATH KHCJIOTHBIC Ira3bl, 5TO O3HAYACT,
YTO yKa3aHHbIH aOCOPOEHT MOKeT ObITh paHee PEeLHpPKYJIUPOBaH ¢ dTama abcopOuuwu,
KOTOPBIH PACTIONIOKEH Jaliee 1O X0y MPoLecca, Ha MepBbIii 3Tan abCopOLIUH, UITU MOKET
MPEICTABIISITh COOOM YaCTUYHO pereHepupoBaHHbIin adcopOeHT. TIponecc nByxa>TamHoMN
abcopbuuu ommcan B nybnukamusx EP 0 159 495, EP 0 190 434, EP 0 359 991 u
WO 00100271.

Crenmanmuct crmocoOeH AOOMThCS BBICOKOTO VPOBHS VaAaJeHus cynbpumga
BOZIOPOZA C ONPENENICHHOI CeNeKTHBHOCTBIO IyTEM BapbUPOBAHMS YCIOBHH Ha 3Tare
abcopOumy, B YaCTHOCTH, HAINpUMeEpP, TAKUX VYCIOBHH KaK OTHOIICHHE IIOTOKA

abcopOeHTa M MOTOKa TeKy4el cpenbl, BBICOTa KOJIOHHBI adcopOepa, TUI BHYTPEHHHX
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sJeMeHTOB abcopbepa, oOecmeuMBarOIIUX KOHTAKT C a0COPOEHTOM, TaKuX Kak
HEPETYJEIPHBIC HACAAKU, TAPCIJIKU UJIU CTPYKTYPHUPOBAHHBIC HACAAKH, I/I/I/IJ'II/I OCTaTOYHAsA

3arpyska pereHepupoBaHHOTO abcopOeHTa.

Tak xax abcop6uust CO, mpoucxoaut meieHHee, uem abcopOiust HaS, Gomprnas
IPOJOJDKUTEIBHOCTh 00paboTku odecneunBaer abcopOiuro Oonpurero koamyectsa CO2
10 CPAaBHEHHIO C MEHbIIEH MPOIOLKUTENbHOCThIO 00paboTku. CrenoBarenbHO, MpU
OosibIiel  MPOAO/UKUTEbHOCTH  OOpaOOTKM  WMeEEeTCsl  TeHIOEHIUS  CHHYKEHUS
cenekTuBHOCTH B oOTHOomeHun H>S. CremoBarenbHO, NMPU HUCMHOJIB30OBAaHUHM OoJiee
BBICOKOH KOJIOHHBI O0OecriednBaeTcss MeHee cenekTHBHash abcopOumsi. Tapenku wim
CTPYKTYPUPOBAHHbIE HACAJKU C OTHOCHUTEIBHO BBICOKOH AKKyMYJSIHUEH >KUJIKOCTH
Takke 00eCreynuBarOT MEeHee CeJIeKTUBHYI abcopbumto. TemmoBasi sHEpPTrHs, KOTOPYIO
NOJA0T HA JTall pereHepany, MOXKET OBbITh HCIIONB30BAH [JIsl KOPPEKTUPOBKH
OCTATOYHYIO 3arpy3Ky pereHepupoBaHHOro abcopoenra. B ciyyae MeHblIel OCTaTOUHON

3arpy3KHu pereHepupoOBaHHOTO abcopOeHTa obecrneunBaeTcs yuyqmeHHas abcopousi.

[IpenmouyturenpHO CmOcoO  BKJFOYAET 3Tam  pereHepanuu  abcopOeHTa,
comepskamtero Oonpinne konmudectsa CO2 u HaS. Ha sTane perenepanuy mpoucxoaut
ynanenue COz u HaS u, npu HeoOXoauMocTH, APyrux KOMIIOHEHTOB KUCJIOTHOTO ras3a u3
abcopOenTa, copepxamero Oosbiine komudectBa CO» u HS, ¢ mnomydenuem
pereHepupoBaHHOro abcopOenrta. PerenepupoBaHHBI a0COPOEHT MPEATIOYTHTEIBHO
3aTeM peLHpKYINpyeTcs Ha 3Tan abcopOuuu. B nenom stan pereHepaiii BKIIOYAET, 110
MEHbLIEH Mepe, OTHO U3 CISAYIOLUIUX ASHCTBHIL HArpeB, IEKOMIIPECCUIO U JeCOPOLIHIO ¢

MOMOLIBI0 UHEPTHOM TEKy4el Cpebl.

Ortan pereHepanMyu MPEANOYTUTENPHO BKJIIOYAET HAarpeBaHue abcopOeHTa,
comepskaiero OOJbLIME KOJUYECTBA KOMIIOHEHTOB KHCJIOTHOTO Ta3a, Hampumep, ¢
MOMOLIBKD KOTJA, MCHApPUTENsl € €CTECTBCHHOW LMPKYJSILUEH, HChapuTens ¢
NPUHYAUTEIBHON IMPKYJISLUEH WM HCIApUTENIi MIHOBEHHOTO BCKUIAHUSA C
NPUHYAUTEIbHON IMpKyJsinuen. Jlecopbumro aOcopOUpOBaHHBIX KHCIOTHBIX Ta30B
OCYILIECTBIISIFOT C TIOMOIIBIO T1apa, MOJYYEHHOrO MyTeM HarpeBaHus pacTBopa. Bmecto
mapa TaKke€ MOXKHO HCIIOJIb30BaTh HHEPTHYIO TEKY4YYK Cpeny, TaKyl Kak a3oT.
AOCOIOTHOE HaBJIeHHE B IECOPOLIMOHHOM amnmnapare, Kak npaBuio, cocrasisiet 0,1 - 3,5

Oap, mpemnoururensHo 1,0 - 2.5 Oap. Kak mnpaBuio, temmepaTypa HaXOOHUTCS B
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nuanazone 50 °C - 170 °C, npennourutensao 70 °C - 140 °C, Gonee mpeanoYTHTEIHEHO

110 °C - 135 °C. Temnepatypa pereHepaluy 3aBUCUT OT AaBJICHUS PereHepaLiu.

B xauectBe AJIbTCPHATUBBI UJIN AOMIOJIHCHUSA 3Tall PpETCHEPpALIUH MOKET BKJIFOYATh
JIEKOMITPECCHI0. DTO Kacaercs, MO MeHbIIeH Mepe, OAHOro 3Tana JAeKOMIPECCHH
abcopOeHTa, comepxamero OOJbIIHE KOJMYECTBA KHCJIOTHBIX Ta30B, KOIJa €ro
JaBJIEHWE, KOTOPOE SIBJSIETCS BBICOKMM Ha dTame abcopOumm, CHHKaeTcss a0 Oolee
HU3KOTI'O OAaBJICHUS. HeKOMHpeCCI/Iﬂ MOKET OCYIUCCTBJIATHCA, HApUMEP, C MOMOIIBIO
IPOCCENBHOTO KJlaraHa /WM JEKOMITPECCHOHHOM TypOuHbI. [Iporece pereHeparyu ¢
STaroOM JEKOMIPEeCCUU OmucaH, Hampumep, B mnyOmmkamusx US 4,537,753 u US

4,553,984,

KOMIOHEHTBI KHCIIOTHOrO ra3a MOTYT OBITh YAAJNEHBI HA 3Tale pereHepaLuu,
Hampumep, ¢ MOMOIUBI0 AEKOMIPECCHOHHOW KOJIOHHBI, HAIpUMEpP, HUCHAPUTENbHOU
€MKOCTH, YCTAaHOBJICHHOW BEPTUKAJIBHO WM TOPU3OHTAJIBHO, WM HNPOTUBOTOYHOU

KOJIOHHE C BHYTPCHHUMU 3JICMCHTAMU.

AHaNOTHYHBIM 00pa30M, KOJOHHAa pereHepaluyd MOXKET MPEeACTaBIsTh COOOH
KOJIOHHY C HEperyJspHbIMH HacaJkaMH, CTPYKTYPHUPOBaHHBIMU HacajkaMu WIH C
TapeiakaMyd. B HIDKHEW 4acTU pereHepaluOHHOM KOJIOHHBI HAaXOAWTCs HAarpeBaTellb,
HanpuMep, UCIIAPUTENDb C MPUHYAUTEIbHON HUPKYJIILUEH ¢ HUPKYJIALHUOHHBIM HACOCOM.
B BepxHeil yacTu pereHepallMOHHON KOJIOHHBI HaXOAWTCS BBIXOJHOE OTBEPCTUE IS
OTBOJA BBICBOOOMMBIIMXCSI KHCJIOTHBIX Ta30B. 3aXBa4yeHHbIE Mapbl abcopOupyromei

cpenbl KOHASHCUPYIOTCS B KOHJEHCATOPE U PELUPKYJIUPYIOTCSA B KOJIOHHY.

MoO3KHO MOCIeA0BATENBHO COEAMHUTD HECKOJIBKO JEKOMITPECCUOHHBIX KOJIOHH, B
KOTOPBIX pereHepanys OCYILIECTBJSETCS MPHU pa3IMuHbIX AaBjeHusx. Hampumep, B
KOJIOHHE MPEABapUTEbHON JEKOMIIPECCUH PEreHepalys MOXKET OCYLIECTBISITHCA MPHU
BBICOKOM JTABJICHUH — KaK MPABUJIO, MIPH JAaBJICHUN NPUOIM3UTENbHO Ha 1,5 Oap BbIme
NapLHUAJbHOTO JABJIEHHs KOMIIOHEHTOB KHCJIOTHOTO Tasa Ha dtame adbcopOuum, a
KOJIOHHE OCHOBHOH J€KOMIIPECCUU — MPU HU3KOM JaBJjeHUH, Hanpumep, npu 1 - 2 Gap
abc. Ilpomecc pereHepanuu C ABYMsl WK OoJjiee 3TamamM JEKOMIPECCHU OIHCaH,
HanpuMmep, B nmyomukanusx US 4,537,753, US 4,553,984, EP 0 159 495, EP 0 202 600,
EP 0 190 434 u EP 0 121 109.



28

Hacrosimee wu3o0perenne Oojiee TOAPOOHO TMOSICHSETCS  TPHJIaraeMbIMH

YepTeKaMU U CIEAYIOLUMU IPUMEPaMHU.

Ha ®ur. 1 npuseneHa npuHUUIIHAIbHAS CX€MA YCTAHOBKHU Uil OCYLIECTBJICHHUS

criocoba 1o U300peTeHHUIO.

Cornacao @ur. 1, uepe3 BmyckHoe orBepcrue Z, B abcopbepe Al ras,
npeaBapuTesibHO  00pabOTaHHBIA  COOTBETCTBYHOLIMM  00pa3oM,  coaepKaiuii
CEepOBOIOPOA U AMOKCH]I YTIIepOia, KOHTAKTHPYET B IPOTHBOTOKE C PEreHEPHUPOBAHHBIM
abcopbenTom, koTopeiii nmoparT no juHuu 1.01 abcopbenra. C nmomorbto abcopbeHTa
nyTeM abcopOIuu U3 rasa MPOUCXOAWT yAalleHue cyib(uma BOIOpOAa W AUOKCHIA
yIJIepoa; B pe3yJibTare MOoJIy4YaroT O4UIIEHHbIH ra3, He CoAep Kallnii Cyb(pua BOgopoaa

Y IUOKCHUJ YIIIepOJa, KOTOPBIN MOCTynaeT B JuHUI0 1.02 oTXOAs1ero rasa.

Uepes nuuuio 1.03 abcopbenTa, TermoodMeHHuK 1.04, B KOTOPOM MPOUCXOIUT
HarpeBaHue abcopOeHTa, conepskamiero donbmue koamuectsa CO» u HaS, ¢ momornsro
TEIJIa OT PEereHepPHPOBAHHOTO a0COpPOEHTa, KOTOPBIM MPOXOOUT dYepe3 JuHUiO 1.05
abcopOenTa u muHuro 1.06 abcopbenra, abcopOeHT, comepkaimuii OObIINE KOJTHUECTBA

CO:z u H2S, nonarot B konoHHY fnecopOruu D, 1 TaM NPOUCXOANUT €ro pereHepars.

Mexny abcopoepom Al u TermooOMeHHUKOM 1.04 MOkeT ObITh pacroyioskeHa
OlHA WJIM HECKOJBbKO HCIApPUTENIbHBIX eMKOcTell (He mokasansl Ha Dur. 1), rme
IPOUCXOUT Aekommpeccust abcopOeHra, conepkamiero Oonbimue konuuecrsa COz u

H,S, narmpumep, no nasnenus B auamnasoHe 3 - 15 Oap.

W3 HwkHeN 4acTH KOJIOHHBI aecopOuuu D abcopOent nmoparoT B koten 1.07, roe
NPOUCXOOUT ero HarpeBaHue. l[lojydeHHBbI Map PELUPKYJIUPYETCS B KOJOHHY
necopbuuu D, B TO BpeMsi Kak pereHepUpPOBAaHHBIN aOCOPOEHT MOmarT OOpaTHO B
abcopbep Al uepes muamo 1.05 abcopbenrta, termoodOmenHuk 1.04, B KOTOpOM
pereHepupoBaHHbI aOcopOeHT HarpeBaer aOCOpPOEHT, coaepaiuii  OOJbIIHe
xommuectBa CO2 u HS, u ocThiBaer cam, uepes nunuto 1.08 abcopbeHTa, oXaguTenb
1,09 u muamro 1.01 abcopbenra. BmecTo mokazaHHOTO Ha YepTelke KOTJa I MOJA4H
SHEPTHU MOTYT OBITh TAK)KE MCIIOJNB30BAHBI IPYTHU€ TUITbI TEMIOOOMEHHBIX YCTPOMCTB,
TaKue, Hampumep, KaK HCIAPHUTENIb C €CTECTBEHHOH LUPKYJSILHUEH, HCIapUTeNb C
NPUHYAUTEIBHON [UPKYJSUMed WM WCIApUTeNlb MTHOBEHHOTO BCKHIAHUS C

NPUHYAUTEIBbHON LUPKYJIALUER. B ciay4ae 5TUX TUIOB MCHAPUTENs MOTOK CMELIaHHBIX
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(a3 pereHepupoBaHHOrO aOCOPOEHTA U Mapa BO3BPAINASTCS] B HIKHIOK YaCTh KOJIOHHBI
necopOuun D, roe mporcxoauT cenapauus (a3 napa u abcopobenTa. PerenepupoBaHHbIi
abcopOeHT, nocrynaroumii B TeruioooMeHHuk 1.04, mubo oTBOAAT U3 LMPKYJIUPYIOEro
NIOTOKA M3 HIKHEH 4acTu KOJOHHBI AecopOuuu D B mcnapurens, b0 MOAAIOT uepes
OTHENbHYIO JINHHIO HEMOCPEIACTBEHHO W3 HIDKHEH 4acTH KOJIOHHBI necopbumu D B

TeruiooOMenHuk 1.04.

Ia3, conepskammii CO2 u H2S, koTopbIii BBICBOOOIUIIN B KOJIOHHE HecopOumu D,
NOKHIAaeT KOJNOHHY aecopOuun D uepes nuamio 1.10 orxopsimero rasza. Ero mopator B
koHneHcarop 1.11 ¢ uHTEerpupoOBaHHOM cenapauueii gas, e NPOUCXOIUT €ro OTACTICHNE
OT Tapa, 3aXBa4yeHHOro adcopOeHTOM. B Takoil yCTaHOBKE M B APYTHUX YCTAHOBKAX,
NPUTOAHBIX IS OCYIIECTBJIEHUs CrIoco0a Mo N300peTeHNI0, KOHASHCALIUS 1 Ceraparus
(a3 MOTYT TakKe OCYLIECTBISTHCS Pa3AesbHO. 3aTeM KOHIEHCAT MONAK0T Yepe3 JIMHHIO
1.12 abcopOenHTa B BEPXHIOK 4acTh KOJOHHBI AecopOumu D, a ra3, copepskamuii CO2 u

H:S, otBoasT uepes nunuto 1.13 rasa.

B omnucanny nmpumMepoB UCTIOIB30BAJIH CIIENyIOIe a00peBUaTyphI:

HEP: TUIPOKCUB TUIITHUPPOIUMAOH

M3ETB: (2-(2-(2-TpeT-OyTHMIAMUHOSTOKCH )3TOKCH )3 THJI )METUIIOBBIH 3pHp
MDEA: METHUIIUATAHOJIAMUH

TBA: TpeT-OyTHIIaMUH

TBAEE: 2-(2-TpeT-0y THIIaMHHOITOKCH )3 TAHOI

TBAEEM: Tper-OyTHIaMUHOATOKCUITHIMOP(OIIHH
TBAEPY: 1-[2-(Tper-OyTHIaMHHO )3 THII |TUPPOIUANH-2-0H

TBAEM:  Tper-OyTUinaMuHOATHIMOP(OIHH

ITpumep 1: Cunres 1-[2-(TpeT-OyTrnaMmuHo)aTii [nupponuauH-2-oHa (TBAEPY)

Cunres 1-[2-(TpeT-OyTHIIaMHIHO )3 THIT |TUP PO ANH-2-0HA (TBAEPY)
OCYLIECTBISUIM IyTeM pearupoBanHusi runpokcuytmiamupponunosa (HEP) u Tper-
Ooytunamuna (TBA) ¢ ucnosnp3oBanneM JadOpaTOpHOI YCTAHOBKH BBICOKOTO JTABJICHUS
¢ OecrnipepbIBHBIM (PYHKIIMOHMPOBAHHEM. Y CTAaHOBKA COCTOSJIA M3 JIBYX PEAKTOPOB C
MacistHBIM oborpeBoM umHON 100 cM M BHYTpeHHMM auamerpoM 12 mm. PeaxTopsl
ObUTH PACHOJIOXKEHBI IOCIEJOBATENbHO U IIOACOEAMHEHbl K MHUTAIOIIUM HAcocaM

BBICOKOI'O AaBJICHUA OJIA OBYX OTBepCTI/Iﬁ nogavu KMAKOCTU U AJist OTBEPCTHA MOAa4Yu
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BOJIOPOJIa MOJ BEICOKUM JaBjeHHneM. Ha BbIXoze U3 peakTopoB ObLT YCTAHOBJIEH KJIaraH
C NUCTAHLMOHHBIM YTPAaBJIEHHEM, HACTPOEHHBIH Ha Tpedyemoe IaBieHHe, KOTOpoe
Oyzer moazep>kuBaThCs B peakropax. HeounieHHyo peakiiMOHHYI0 CMeCh coOupanu B

(hazoBOM cenapaTope HHU3KOrO JABJICHUS U TONKIOYAIN OTXOMSIIHI a3 K BBITSHKHOMY
mwkady.

B  xaxnablli u3 peakTOpOB 3arpy3uiM  KPOLIKY BOCCTAHOBJIGHHOTO U
MaCCUBUPOBAHHOIO KaTanu3aropa, kortopbii BkmoudaeT Ni, Co, Cu, Sn Ha Al2O3
(monyyennoro B coorBerctBuu ¢ WO 2011/067199, Ilpumep 5). Karamuzarop
AKTUBUPOBAIN CIIEAYIOIIMM 00pa3oM: Haj peakropamu mponyctmiau 10 i Bogopozma/n
katanuzaropa npu 260 °C B Tedyenue 20 4. npu OOBIMHOM JaBJIEHUU. 3aTeM JaBJICHHE
nosbImany 10 70 6ap u mpu pacxoze Bopopona 10 craHAapTHBIX JTUTPOB/J KATAIH3aTOpa
B uac, u 1npu Temreparype 188 °C B peakrtopsl 3akauuBaiu TBA wu
TUPOKCUSTWIINUPPOIMAOH TpU MoJspHOM oOTHouweHun 3:1. 3arpy3ka peaxTtopa
OTHOCHUTEJIbHO THAPOKCUATUIIMUPPOSIUIOHA cocTaBmia 0,2 kr/n/4. katanuzaropa. Takum
o0pa3om ocymecTsisuH KoHBepcuto mpudamsutesibio 1 000 r HEP ¢ ncnonb3oBanueM
1 694 r TBA. Ocy1mecTBisuIM aHaIU3 HEOUHUIIEHHOTO MPOAYKTA PEAKIIUHU My TEM ra30BOM
xpomarorpadpuu (I'X). Ilpopykr wmpentuduumpoBamn mnyrem I X-MC (mmuk wmaccel
MOJIeKyJibl Tpu 184 a.e.M.) C HCIONB30BAHUEM 3JIGKTPOHHONH HOHU3ALWKA W WOHHOH

HOHU3aIHNH.

Meron I'X: ucnonb3yemast kononka: Tun RTXS Amin, nouna 30 M; nuamerp
0,32 mm; TommuHa cnos 1,5 mxMm. TemneparypHas nporpaMma: BopbICKMBaHue mpu 60
°C, HermocpeACTBEHHO 3aTeM TeMiieparypHbiii rpagueHt 4 °C/mun. 1o 280 °C, 3atem 35

muH. ripu 280 °C.

IIponyxt ananuzuposanu nyteMm [’ X-MC, u ocyIecTBIIsIN pErucTpaLmio Macc-
CHEKTpa C HCIOJIb30BAaHUEM 3JIEKTPOHHONH M XuMuueckod wonmsaumn (OU u XU
COOTBETCTBEHHO). YcyoBus it DU: mMaccoBblli auamaszoH: 25 - 785 a.e.M.; 3Heprus

noHuzauuu: 70 3B. Yenosus nist XU maccosslil nuamazod: 50 - 810 a.e.m.

Crenenn konBepcuu st HEP cocraBuna 73,6%, a CENeKTUBHOCTh B OTHOLIEHUHU
TBAEPY cocraBuia 96,8%. Buauane ynanunn u3ositok TBA B poTopHOM Hcniapuree,

a 3aTeM BBIIEIMIN MPOAYKT MyTeM IUCTHIULMK Ha KojoHke 30 cm mpu 1 mOap.
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Temneparypa kunenus cocrasuna 146 °C mpu 1 mOap. Uucrora, onpeneneHHas myTeM

I'X, mocne puctumisinuu cocrasuia >99%.

Hwxe nepeuncieHbl NHUKH C TOYHOM MAaCCOHM, [EJIEHHONM Ha 3apsan, W
MHTEHCUBHOCTb OTHOCHUTENBHO HauOoJiee MHTEHCUBHOrO CHrHaja B ckoOkax. Kpome
TOTO, TJIe 3TO BO3MOXKHO IMTUKAaM MPUCBOEHBI MOJIEKYJIIpHBbIE (parMeHTsl. m/z =184 (<
1%, M™); 169 (20%); 127 (15%); 112 (100%, M — HN-C3Ho); 99 (58%, M — C4HsNO +
H); 98 (25%);, 86 (72%); 84 (37%, M — CH:CH»-NCsHs ); 70 (17%, M —
NCH>CH>NHC:Hpy); 69 (20%); 57 (40%, C4Ho"); 56 (13%); 44 (17%); 43 (17%); 42
(25%); 41 (36%); 30 (96%).

Bbu1 HaliieH MPOrHO3UPyEMbI MOJISIPHBIN MK M™. CTpykTypa NOATBEp K aiach

MacC-CIeKTpoM (pparMeHTaIuu.
IIpumep 2: 3Hauenus pKa

3nauenus pKa MDEA u TBAPD onpenensanu nytem tutpauuu. McnonszoBanu
BOJHBIA pacTBOp ¢ KoHLeHTpanued ammaa 0,005 MOJB/N aMHHA, OCYIIECTBISIIIH €rO

TUTPOBAHUE C HCIIOIb30BaHUEM BOAHOH coJistHON kucoThl (0,1 moms/n) ipu 20 © C.

Pe3ynbTaTel MpenCcTaBIeHbI B ClenyOLIel Tadnule:

MDEA TBAEPY
pKa (20 °C) 8.7 9.6

TBAEPY nemoHcTpupyer Oosee BbICOKOe 3HaueHHe pKa MO CpaBHEHHIO C
MDEA. Cuwuraercs, uTO BbICOKME 3HaueHUs pKa TpU OTHOCUTENIBPHO HHM3KUX
temneparypax (takux kak 20 °C) Ha sTane abcopOumu crnocoOCTBYIOT 3(h(HEeKTHBHOM

abcopOLumu KUCIIOro rasa.
ITpumep 3: Harpy3ouHast 1 OUKJINYECKast CIOCOOHOCTh
ITpoBoAMIM OMBIT O 3arpy3Ke, a 3aTEM OIBIT 110 1eCOPOLINH.

K crexisiHHOMy LUMIMHAPY C TEPMOCTATHPOBAHHBIM KOXXYXOM MPHUKPEIUIsIN
CTEKJITHHBIA KOHJEHCATOp, (YHKIMOHMPOBAHHE KOTOpOro ocymecteisian npu S5 °C.
Otum obecrieunBaNoCh MUCKaKEHUE PE3YJIbTATOB HCIIBITAHUI BCJIEACTBHE HCIIAPEHUS
abcopbenTa. M3Ha4apHO B CTEKJITHHBIN LWJIMHAP NMOMeInann npubiausurensHo 100 i

HE COJIepIKallero KUCJIOTHBIX ra3oB abcopOeHTa (BoaHbIN pacTBop amuHa, 30 mac.%).
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Js onpenenerust abcopOIMOHHON criocoOHOCTH pu 0ObIMHOM naBjiennn u npu 40 °C
8 m./a. COz mm H>S mponyckanu depe3 aOCOpOLMOHHYIO KUIKOCTh Yepe3 BXOMHOH
¢unbTp B TeueHue npudbnusnuTenpHo 4 4. 3atem omnpenensnu coaepskanue CO2 umu HaS

CIIeyoIHM 00pa3oM:

Omnpenenenve H>S ocymecTBisuin myTeM TUTPOBAHUS C HCIOJIb30BAaHHEM
pactBopa HuTpara cepebpa. s 3ToN wLenu aHaIM3UpyeMblii oOpasel] OTMEPHJIA B
BOJIHBIN PacTBOP BMECTE C MPUOIU3UTENBHO 2 Mac.% auerara HaTpyst U MPUOIH3UTEITBHO
3 mac.% ammuaka. 3atem omnpenensuiu copepkanue HaS myrem noreHimomMeTpuieckoro
TUTPOBAHMS C HCIOJB30BAHHWEM HUTpaTa cepebpa. B kpurmyeckoii Touke HaS
nonHocThio cBsizaH B Buie AgxS. Copepxkanue CO:z ompenensnu Kak copaep:kaHue

obmero Heopranudeckoro yriepona (anamusarop TOC-V Series Shimadzu).

HecopOuumro pacTBopa, coaepkaiero OOJbIIoe KOJIMYECTBO KUCJIOTHBIX ra30B,
OCYIIECTBJISIIN IyTEM HAarpeBa B YCTPOWUCTBE C aHAJIOTMYHOHN KOHCTpykuuen 1o 80 °C.
ITocne momaum pacTBOpa, COmEprKaIero OOJbINOE KOJUYECTBO KHUCIOTHBIX Ta3oB, €ro
IeCOpOIHIO OCYILIECTBISUIN ¢ TOMOIIBIO oToka N (8 H.71/4.). ITo npomectuu 60 MuH.
npom3BoaMIIM 0TOOp MpoObI, onpenenenue copepkanuss CO» umm HaS B aGcopOente

MPOU3BOAUIIN B COOTBETCTBHUU C OMMUCAHUEM BBIIIIC.

Paanua MEXAY COACPXKAHUEM B KOHLEC OIbITa IO 3arpy3ke U COACPKAHUEM B
KOHIIE OTbITa MO AeCOPOLMH IaeT COOTBETCTBYIOINYIO CIOCOOHOCTh K OOpa3sOBaHUIO

LIUKJINYECKUX COETUHEHHUH.

Pesynbratel mpencraBiensl B Tabmume 1. Bomueii TBAEPY ob6nanmaer
Harpy3o4Hoi crnocobHocTeio 1mo CO» u H)S, aHamoruyHol COOTBETCTBYIOIIUM

U3BECTHBIM a0COpOEHTaM, CeJIEKTHBHBIM B OTHOIIEHUH H»S.



Tabnuua 1

CnocobHOCTS K Uk audeckas CnocobHOCTb K Uk Tieckas
AbcopbenT conepsxanmio CO; CIIOCOBHOCTD K conepsxanmo HaS CIIOCOBHOCTD K
[MOJIBCO2/MObasu] conepxanuto CO; [ MOJTBH2S/MObaum] coneprkanmio HaS
Ne Cocras nocie nocie [ MOJTBC02/MObays] nocie noce [MOJTbH28/MOTbayus]
/1 3arpy3ku | mecopOrmu 3arpys3ku | gecopOumu
30% mac.%
1* | MDEA 0.77 0.05 0.72 0.68 0.11 0.57
+ 70 mac.% H,O
30% mac.%
2* | TBAEE 0.97 0.24 0.73 0.92 0.25 0.67
+ 70% mac.%H,0
30% mac.%
3 TBAEPY 1.02 0.13 0.89 0.85 0.24 0.61
+ 70% mac.%H,0

*CpaBHUTENBHBIN PUMEP

€¢
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IIpumep 4: Jleryuectsb

Hccnenosanu ieTyduecTb HECKOJIBKUX aMUHOB B BOAHBIX pacTBopax 30 mac.%.

Hcnonp3oBanu TO k€ yCTPOHCTBO, 4TO U B IIpumepe 3, 3a UCKIFOUEHUEM TOTO,
YTO KOHJEHCAT, IOJIyYEHHBbI B CTEKIIHHOM KOHJEHCAaTOpe, HE BO3Bpallald B
CTEKJISIHHBIN KOHJIEHCATOP, a OTAENSUIM, W TOCJIE OKOHYAHUS OMNbITa OCYILECTBISUIN
aHAJIN3 €ro COCTaB C MOMOINBI0 ra30BON XpOMaTorpauu M THTPOBAHUS MO METOAY
Kapna ®umepa. OcyimecTBasiin peryaupoBaHue TeMIepaTypbl CTEKISTHHOTO LIUIMHIPA
no 50 °C, B xaxxnoMm ciydae Beoamn 200 mur abcopbenta. B Teuenne skcnepumeHTa

NPONOJLKUTENBHOCTHIO 8 4. 30 H.J1/4. Ny mponyckanu depe3 abcopOeHT mpu 0ObIYHOM

JaBJICHHUMH.

OmnbiTel  OBLTM  TOBTOpPEHbI TpU pasa. llomydeHHble CcpenHUE 3HAYCHUS

IPE/ICTABIIEHBI B CIEAyIOLIeH Tabmune:

Konnencar Bona AMuH
Pactsop:
[mi] [Mmac.%] [mac.%]
30 mac.% M3ETB + 70 mac.% H,O* 30.1 99.2 0.7
30 mac.% TBAEE + 70 mac.% H,O* 30.0 99.3 0.7
30 mac.% MDEA + 70 mac.% H,O* 271 99 .4 0.7
30 mac.% TBAEEM + 70 mac.% H,O* 30.5 99.6 0.2
30 mac.% TBAEM + 70 mac.% H,O* 348 98.0 1.6
30 mac.% TBAEPY + 70 mac.% H,O 28.8 99.5 0.2

*CpaBHUTEIBHBIN IPUMEP

OueBunno, uto TBAEPY obnanaer 60s1e HU3KOM JIETy4eCThIO MO CPABHEHHIO C

M3ETB, TBAEE, MDEA u TBAEM, a Tak:ke obiagaer JEeTy4eCThIO, COMOCTABUMOM C

TBAEEM.

IIpumep 5: ®a3oBas cenapanus
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Jlnst onpeneneHuss KPUTUUECKOW TEMIEPATYPhl pacTBOpPaA NPUMEHSIM YCTaHOBKY
Ut cMelmuBaHusA. Takasi yCTaHOBKA MO3BOJISIET U3MEPATh TEMIEPATYPY, MPU KOTOPOH

MIPOUCXOANT pazaesieHue a3 («kpuTHIecKast TEMIIepaTypa pacTBOpay).

YcTaHOBKA A1 U3MEPEHUS] CMELITMBAEMOCTH BKJIIOUAJIAa EMKOCTh CO CMOTPOBBIM
OKHOM C MaHOMETPOM M Tepmomnapoi. g mojgauu Temnja B €MKOCTb HCIOJIb30BAIU
HarpeBarelb. MI3mepenust Bo3MoxKHbI 10 Temmepatypbl 140 °C. Uepes cMOTpOBOE CTEKJIO
MO’KHO BH3YyaJIbHO HaOJIONaTh BO3MOXKHOe pasaeneHue (as3. B crienyromein Tabmnuie

IMOKa3aHbl MU3MEPCHHBIE KPHUTHYCCKUEC TEMIIEPATYPbI PAaCTBOpa IJisA BOJHBIX cMmecei

aMUHa.
Kpurtuueckas temneparypa
Bopnsliii pactBop
pacTBopa
36 mac.% M3ETB* 107°C
36 mac.% TBAEEM* 131°C
30 mac.% TBAEM* 115 -120°C
36 mac.% TBAEPY X

*CpaBHUTENbHBIN PUMEP

** no remrnieparypsl 140 °C da3zoBas cemapanusi He HaOIO1aIACh

OueBuIHO, UTO BOAHBIN pacTBOp, conepskamuil TBAEPY, nmeer 60ee BBICOKYIO

KPUTHYECKYIO TEMIIEPATypy pacTBOpa, 4eM PacTBOP B CPABHUTEIBHBIX IPUMeEpaXx.
ITpumep 6: CenexruBHocTh N0 oTHOLIEHMO K HaS Hag CO»

OmnbITEl MPOBOAMIN B a0COPOLIMOHHONW YCTaHOBKE, MPENCTABJISIOLIEH COOOH
CHCTEMY C  TOJYHENpPepbIBHBIM  (PYHKUMOHMPOBAHWEM W BKIIIOYAIOIIEH
NepeMeINBAEMbIil aBTOKJIAB, B KOTOPYIO MOKET MOJABATHCS a3 B PEXKUME BOCXOASILETO
MOTOKA, U KOHJIEHCATOp. ABTOKJIAB CHAOKeH MAaHOMETPOM W Tepmomapoi tumna J. B
BEPXHEH YaCTH aBTOKJIABA PA3MEINEH pa3pbIBHOMH NPENOXPaHUTENbHBbIN OuCK. Jlis
NOJaYyl TeIUIa B aBTOKJIAB HCIIOJNB30BAJHM HArpeBaTeiib C KEPaMOBOJIOKHOM OOJBLION
MOIIHOCTU. Pacxox rasoBoro mnoToka peryJHpoOBaJd € IOMOULIBK) PEryJsiTOpOB

MaccoBoro pacxoza (nmpousBoactsa Brooks Instrument), a TemnepaTypy KOHAEHCATOpa
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noaacpKuBajin C TMOMOLIBIO OXJIAAUTCIIA. MaxkcuMaiabHOe pa6oqee JaBJICHUEC U

temneparypa coctaBisuia 1000 ¢pyHTOB/KB. mroiim (69 6ap) 1 350 °C COOTBETCTBEHHO.

B xone ompiToB npu armMocepHoM aaeneHnH pH pacTBopa KOHTPOJIHMPOBAJIH in
situ ¢ ucronmp3oBanneM natunka pH (mpomssopctBo Cole-Parmer), kotopbrid Obut
YCTaHOBJIEH Ha JIHe aBTOKJIaBa. [{is sToro narunka pH OblIH yCTaHOBIIEHBI OrPAaHUYEHUS
M0 MaKCHUMaJibHOUM Temrieparype u naBieHuro: 135 °C u 100 ¢GyHTOB/KB. mrONM
COOTBETCTBEHHO. [103TOMY mepesn mMpoBefeHHEeM SKCIIEPUMEHTOB MPH JaBJICHUN BBILIE
atMocgepHoro («Ooiee BBICOKOE naBlieHWe») naTdyuk pH CHUMamu U aBTOKJIAB
3aKpPbIBAJIN KPBIIIKOH. B 060oux cirydasix (OmbIThI TP aTMOC(HEPHOM AABJIEHHH U OIBITHI
NpU JAaBJIEHUH BBIIIE aTMOC(EPHOro) MPOU3BOMUIM OTOOP JKUAKUX TNPOO MyTeM
MPUCOEIMHEHUs HETOCPENCTBEHHO K cHcTeMe oTOopa mpod: BHANbl (aTrMochepHoe
IaBJeHHE) WM LIJIUHApPA M3 HEpKaBeIoLlel CTajH, 3afOoJHEHHOTO €IKHM HATPOM
(maBnenue BbIme atMochepHOro). it KOHTPOJs pabOThl YCTaHOBKH abcopOumu u s
NOJIyYEeHHUS] SKCIIEPHMEHTAbHBIX JaHHBIX (TeMmeparypa, MdaBlieHHE, CKOPOCThb
nepeMeInnBauero ycrpoiicrsa, pH (mpu atMocepHOM naBiieHHM), pacXoj MOTOKA
ra3a U COCTaB OTXOMSIIErO ras3a) HCIOJb30BAIM CIEIMAJbHO CO3JIaHHAS MpPOrpamma

LabVIEW.
I'a3zoBas cMech, NCNIONIB30BAHHAS B IPUMEpax, UMeNa CIEeAYIOIINUe CBOMCTBA:

Cocras razoBoro ucxomaoro notoka 10 mon.% COa, 1 Mm0oa.% H>S, 89 mon.% N»

CKopocCTb ra30BOro rnoToKa: 154 xy6. cM/MuH.
Temneparypa: 40,8 °C

JlaBneHue: 1 Gap

Obmwem: 15 mn (t=0,1 muH.)
CxopoCTh nepeMeInBaHus: 200 06./MuH.

OnpITbl MPOBOAMIIM IMYTEM MPOIYyCKaHUSI Ta30BbIX CMeCEeH B COOTBETCTBUU C
ONMCAHMEM BBIIE Yepe3 AaBTOKJAB. B aBTOKIAaB NPENBAPUTENIBHO 3arpyskaju
COOTBETCTBYIOILIIMHA BOAHBIN pacTBOp aMuHa (KoHUeHTpauus amunHa: 2,17 M). Cmech
KHMCJIOTHOTO Ia3a MOAABAJIN B HIDKHIOK YacTh peakTopa. I'a3pl, nokuaaromue aBTOKIIAB,
IPOIYCKaJi 4Yepe3 KOHJIEHCATop, B KOTOPOM mnozjaep:kusanu temmneparypy 10 °C, ans
TOr0, YTOOBI YOAINUTh 3aXBAUE€HHYIO XKHIKOCTb. OTBOIUMBIN MOTOK OTXOZSINErO rasa,

MOKUAIOINN KOHACHCATOpP, MOJABaIN B ra30BbIi MUKpoxpomarorpad (mpom3BoacTBa
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Inficon) nnst aHanu3a, B TO BpeMsl KaK OCHOBHOW Ta30BbIM IMOTOK IMPOXOAWUJ Hepe3

ckpy00ep. Ilocne mpopriBa A MPOMBIBKH CHCTEMBI HCIIOJIb30BAJIN a30T.

AHanu3 OTBOAMMOTrO MOTOKA OTXOAALIET0 ra3a OCYIIECTBIISIIN C HCIIOJIb30BAaHUEM
CNELUAJbHOTO  M3TOTOBJIEHHOIO  Tra3oBOro  Mukpoxpomarorpada.  I'a3oBwiid
MHUKpOXpoMaTorpadg MpencraBisieT coOOi aHamu3aTop rasa HedTernepepabOTKH, OH
BKJIIOYAET YeThIpe KOJOHHBI (Monekysipaoe cuto, PLOT U, OV-1, PLOT Q) u 4erbipe
JETEeKTOpa TEIJIONPOBOAHOCTH. YacThb OTXOASINEro rasa BIPBICKUBAJIM B Ta30BbBIN
MHKpOXpoMaTorpad npuOIU3UTENbHO Kakable 2 MUHYTHL Jlyisi mepeHoca obOpasna B
ra30BbIi MUKpOXpoMarorpad HCIONb30BAIM BHYTPEHHHH BAaKYYMHBIH HACOC Majioro
pa3mepa. HomuHampHast MPOM3BOIUTENBHOCTh HACOCA COCTaBMIIA MPUOIM3UTENBHO 20
Mu/MuH. st obecniederns 10-kpaTHOro oObeMa MPOMBIBKY JIMHUU MEXAY 00pasloM U
ra3oBbIM MHKpoxpoMaTtorpagom. PakTHUecKoe KOJINIECTBO ra3a, KOTOpOe MONaBaIN B
ra3oBblii MEKpoxpomarorpad, cocraisuio npudnusutenbio 1 mxi. Komonky PLOT U
UCTIONB30BaIHN Uit cenapaunu W uaeHtudukaumun H>S u CO,, a MuKpomeTrekTop

TETUIONMPOBOAHOCTH UCTIOIB30BAIU JJIs1 KoyinuecTBeHHOro onpenenenus HoS u COs.

Onpenensanu uU3MeHEHUE CeNeKTUBHOCTU mo oTHomeHuro k HoS mag CO; B
(YHKUMOHATBHON 3aBUCHMOCTH OT 3arpy3Kd KHCJIOTHBIM Ta3oM. Pe3ynbTatsl

npeacTasyieHsl Ha Pur. 2.

IIpy MCTIONB30BAHUU MO TEKCTY HACTOSLIETO AOKYMEHTAa TePMHH «3arpys3ka
KHCJIOTHBIM ra3om» o0o3HavyaeT kKoHueHTpaiuio razoB HaS u COs, koTopsie Gpusudecku
PacTBOPEHBI M XUMHUYECKH OObEAMHEHBI B pACTBOPE aOCOPOSHTa, BBIPAKEHHYIO B MOJISIX

ra3da Ha MOJIM aMHHa.

MakcumalibHasi CeJIeKTUBHOCTb BOIHOTO pactBopa TBAEPY (2,17 M) cocraBuina
npubmusuTensHo 13,0 npu 3arpyske npudamsurensHo 0,15 Monb 1 cHIKanack npu Ooee
BeIcoko 3arpy3ke HaoS u CO;. D10 3HaueHUe 3HAUUTENIbHO BBILIE, YEM MaKCHUMaJlbHas
cenexktuBHOCTh BogHOro TBAEEM, Bomnoro M3ETB, Bomnoro TBAEE u BomHOTrO
MDEA.



dopmyJia u3odpeTeHust

1. AOGcopOeHT [l CeNeKTUBHOIO yAAJIeHHsl CEpOBOAOPOAA HaJA JUOKCHIOM
yrJiepoaa u3 MOTOKa TeKy4el Cperbl, OTJIHYAIOIMMIACS TeM, 4TO aOCOpOSHT COmEep KUT
BOIHBIA pacTBOp, coneprxatnii aMmuH Gopmynsl (I) w/umm amun Gopmy:sr (11)
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U-V-W npencrasnaser coboit CH-O—CHR®, N-CO-CHR?® or N-CO-NR?;

@,

(D,

rac

U'-V'-W' npencrasnser coboit C—-O-CR>;

R! npencrasnsier co6oit Hezasucumo Ci-Cs-amku;

R? Bribpan u3 Bogopona u Ci-Cs-ankuna,

R® He3aBuCHMO BBIO Ci-C ;
pan u3 Bopopoza u C1-Cs-ankuna;

R* He3aBuCHMO BBIO Ci-C ;
pan u3 Bopopozaa u C1-Cs-ankuna;

R> Beibpan u3 somopoma, Ci-Cs-ankuma, (Ci-Cs-ankxoxcu)-Ci-Cs-ankuna u

runpokcu-Ci-Cs-ankuna; u

X mpencTaBisieT coboit nenoe yucio ot 1 go 10.

2. AbGcopOeHT 1o . 1, OTINYAKIIUICS TeéM, YTO AMHH MPENCTABIISIET COOOU
amuH popmysl (I).
3. AbGcopOeHT 1o . 1, OTINYAIIUICS TeéM, YTO AMHH MPENCTABIISIET COOOU

amuH ¢popmysl (II).



4. AOGcopbeHT o m. 1, oTimyaomuiicss TemM, 4TO AMHUH BBIOpAH 13

1-[2-(TpeT-Oy THIIaMHHO )3T |TUPPONUANH-2-0Ha,
1-[2-(n30mpONMIIAMUHO )3 THJI | TUPPOTUINH-2-0Ha,
N-(2-¢pypunmerun)-2-MeTHII-TTPONIaH-2-aMHHA,
N-(2-¢pypunmernn)npomnan-2-aMHuHa,
[5-[(TpeT-OyTrnamuno)meTu|-2-pypuii |MeTaHona,
[5-[(u30omponunamMuHo)MeTH |-2-hypuii |MeTaHona,
N-[[5-(meTokcumernn)-2-¢ypust|MeTh | -2-MeTHII-POTIaH-2-aMHHa,
N-[[5-(meTokcumernn)-2-¢yput|MeTHi | mponaH-2-aMUHa,
2-metuin-N-(terparunpodypaH-2-uIMeTH )IPOTNaH-2-aMHHA,
N-(terparunpodypaH-2-UIMETHI)ITPONaH-2-aMHHa,
[5-[(Tper-OyTrnamuHo)MeTwI [TeTparuapodypaH-2-mi|MeTaHo A,
[5-[(m30omponmnaMuHO )MeTHII [TeTparuapodypaH-2-mi|MeTaHo A,
N-[[5-(meTokcumernn)rerparuapodypan-2-nui|MeTwI |-2-MeTHII-TIPOTIaH-2-aMUHa,
N-[[5-(meTokcumernn)rerparuapodypan-2-ui|MeTHI | TponaH-2-aMUHa,
1-[2-(Tper-OyTHIaMHHO )3 THI |[AMUIA30JIUINH-2-0Ha, U

1-[2-(M30mponHIaMIHO )3 THI |UIMHA30JIUINH-2-0Ha.

5. AOGcopOeHT 1o 11. 4, OTITHYAIIUICH TeM, YTO AMHUH BBIOPaH U3

1-[2-(TpeT-Oy THIaMUHO )3 THI |TUPPONUANH-2-0Ha,
1-[2-(M30MpONIIAMHHO )3T |TUPPOTUANH-2-0Ha,
2-metun-N-(terparuapodypan-2-uaMeTH )IponaH-2-aMHH,
N-(terparunpodypaH-2-uIMETHI)TPONIaH-2-aMHHa,
[5-[(Tper-OyTrnamuHo)MeTH I [TeTparuapodypaH-2-mui|MeTaHo A,
[5-[(u30omponmnaMuHO )MeTHII [TeTparuapodypaH-2-wi|MeTaHo A,
N-[[5-(meTokcumernm)rerparuapodypan-2-mui | MeTHI |-2-MeTHII-TIPOTIaH-2-aMUHa,
N-[[5-(meTokcumernm)rerparugpodypan-2-nui | METHI |TpoTaH-2-aMuH,
1-[2-(Tper-Oy THIaMHHO )3 THI [AMHIA30JIUANH-2-0Ha, U

1-[2-(M30mpOnHIIaMIHO )3 THIT |AIMHIA30JIUINH-2-0Ha.
6.  AOcopOeHT 1o I1. 5, OTJIMYAIOUIUIICA TéM, YTO AMUH BBIOpaH U3

1-[2-(Tper-Oy THIaMHUHO )3 THIT |TUPPONUANH-2-0Ha,
1-[2-(M30mpONMIIAMUHO )3 THJI | TUPPOTHINH-2-0Ha,

2-metun-N-(terparunpodypaH-2-UaIMeTUI)IponaH-2-aMiuHa, 1



N-[[5-(meTokcumernun)rerparuapodypan-2-nui|MeTHI |-2-MeTHII-TIPOTIaH-2-

aMUuHa.

7. AOcopOeHT no 1. 6, OTIMYAIOLUIUHCSI TeM, YTO AMUH IPEICTaBIIAET COOOM

1-[2-(TpeT-OyTUIaMHHO )3T |TUPPOTUANH-2-OH.

8.  AOcopOeHT mo Jr000My U3 NMPEAIIECTBYIOLUIMX MyHKTOB, OTJIHYAKIIHICS
TeM, 4To abcopOeHT comepxkut obmee koimuectBo 10% - 70 mac.% amuHOB OOIIei

dopmysl (I) u (IT) u3 pacyera Ha 001y Maccy abcopOeHTa.

9. AbGcopOeHT 1o JF0OOMY M3 MPEIIeCTBYIONINX MyHKTOB, OTJIHYAIIIHHCS

TeM, 4TO a0COPOEHT AOMONHUTENBHO COAEPKUT KUCIIOTY.

10.  AbcopbeHT mo Jro0oMy M3 MPENIIECTBYIOMUX TyHKTOB, OTJIHYAKMIUHCS
TeM, 4TO0 aOCOpPOEHT MOMOJHUTEIBHO CONEPIKUT TPETUYHBbIA aMHUH W/WJIH B BBICOKOMN

CTEMEH! MPOCTPAHCTBEHHO 3aTPYAHEHHBIH aMUH, OTJIMYHBIA OT COEAMHEHUI oOIei
dopmyst (I) u (1D).
11. AGcopbeHT no modoMy M3 MPEAIIECTBYIOUINX TyHKTOB, OTJIHYAKIIHHCS

TeM, 4TO a0COPOESHT CONEPIKUT HEBOIHBIN OPraHUUECKH PaCTBOPUTEIb.

12.  AGcopbent mo . 11, orimyaomuiicst TemM, YTO HEBOJIHBIN OPTaHUYECKUIA
pactBopurenb BboIOpaH U3 Ci4-Clo-CIUPTOB, KETOHOB, CJIOXKHBIX 3(PUPOB, JAKTOHOB,
aMHJIOB, JIAKTAMOB, CYJIb(DOHOB, CYJIb(POKCHIOB, MIUKONEH, MOTHATKHIEHTJIMKOJICH, T1-
wii  MOHO-(C1-Cs-ankmmup)rnukoneri, au- wan  MoHO(C1-Cy-ankumdup)-

HOJIH&HKHHCHFHI/IKOJIGFI, MUKJIIMYCCKHUX MOYEBUH, THOAJIKAHOJIOB U X CMecel.

13.  Cnoco0 cenekTUBHOIO yAAIEHHUS] CEPOBOAOPOAA HAJl THOKCHIOM yIiiepoaa
U3 MOTOKA TEeKyuell Cpedbl, Comep Kallero AMOKCHUI yriepoaa u CyibQua BOIOPOAA, B
XOJle KOTOPOro MOTOK TEKy4del Cpelbl KOHTAKTUPYET ¢ abCOpOEeHTOM Mo JrdoMy U3
MPEIIIECTBYIOIINX MYHKTOB, MPHU 3TOM MOJYYAIOT HACBIIIEHHBbIH a0COPOEHT U MOTOK

00paboTaHHO TeKy4el cpenbl.

14.  Cmocob mo n. 13, oTiM4awmuiicss TeM, YTO PEreHEPaLU0 HACBIIIEHHOTO
abcopOeHTa OCYINECTBISIFOT MyTeM, 10 MEHbIIeH Mepe, OJHOrO M3 CJEAYIOIINX

NEWCTBUI: HarpeBa, JEKOMIIPECCHUH U IECOPOLIUH C MOMOIIBIO HHEPTHOM TeKy4eH CperblL.



H3menennas ¢gopmyna uzodpereHus

(npunokeHHas1 K 3aKJII0YEHHIO MEKIYHAPOIHOH NpeABAPHUTEIbLHON IKCIEePTH3bI)

1. AOGcopOeHT amsi CeNeKTHBHOTO yAAJEeHUsl CEPOBOOPOAA HAA JTUOKCHAOM
yriieposa U3 MOTOKA TeKy4YeH Cpesibl, OTIMYAIIIHIICS TeM, YTO aOCOPOEHT COMEepPIKUT

BOJIHBIN pacTBOp, copepkamuii aMmuH GopmyJisr (1)
4

rac

U-V-W npencrasiaser coboit N-CO-CHR?;

R! npencrasnser coboii HezaBucumo C1-Cs-anku;

R? Buibpan u3 Bogopoaa u C-Cs-ankuna,

R? nesaBucumo BeiOpan u3 Bogopoaa u Ci-Cs-ankuna;

R* nesaBucumo Beibpan u3 Bogopoaa u Ci-Cs-ankuna;

R> Beibpan u3 Bomopoma, Ci-Cs-ankuna, (Ci-Cs-anxoxcu)-Ci-Cs-ankuna u
runpokcu-Ci-Cs-ankuna; u

X TpenacTaBisieT coboii uesnoe uucno ot 1 1o 10,

npuueM abcopOeHT comepkur obmee kommuectBo 10% - 70 mac.% amwmHa

dbopmyuel (I) u3 pacuera Ha 001IyrO Maccy abcopOeHTa.

2. AGcopOeHT 1o 1. 1, OTJIMYAKOLHIICS T€M, YTO aMUH BbIOpPaH U3

1-[2-(Tper-Oy THIAMHHO )3 THII |TUPPOIUANH-2-0Ha,
1-[2-(Tper-OyTHIaMIHO )TPOTTII |TUP POIUANH-2-0Ha,
1-[2-(M30npPONUIIAMUHO )3 THJI | TUPPOTHINH-2-0HA, U

1-[2-(M30mpONHIIaMHHO )ITP O |TUPPOTUANH-2-0Ha.
3. AGcopOeHT o 1. 4 2, OTJIHYAIOLIHIICA T€M, YTO AMUH BbIOpPaH U3

1-[2-(TpeT-OyTHIaMHIHO )3 THI |IUPPONUANH-2-0HA, U

1-[2-(M30mpPONMIIAMUHO )3 THJI | TUPPOTUINH-2-OHa.



4. ABcopOeHT 1o 1. 3, OTINYAIIIHICH TeM, YTO aMHUH NPEACTaBisIeT coook 1-

[2-(TpeT-OyTHIaMUHO )3 THII |TUPPOIMINH-2-0H.

5. AOGcopOeHT no 1000My M3 MPEAIECTBYIOIINX MYHKTOB, OTJIHMYAKLHICS

TeM, 4YTO aOCOPOEHT JOMONHUTETHHO CONEPIKUT KUCIIOTY.

6. AOcopOeHT mo JOOOMY M3 MPEAIIeCTBYIOLIUX MYHKTOB, OTJIHYAKIIHICS
TeM, 4TO aO0COPOEHT MOMOJHUTENBHO COMEPKUT TPETUYHBIA aMUH W/WIK B BBICOKOU

CTENEHU MPOCTPAHCTBEHHO 3aTPYAHEHHbIH aMHMH, OTJIMYHBIA OT COEAMHEHUs! OOIIei
dopmyasl (I).

7. ABcopOeHT 1o roOoMy K3 MPENIIECTBYIOMUX TYHKTOB, OTJIHYAIMIUHCS TeM,

9TO aOCOPOEHT CONEPIKUT HEBOIHBINA OPTaHMUECKUI pACTBOPUTED.

8. AOcopOeHT Mo M. 7, OTIHYAKLIUICSA TeM, YTO HEBOIHBIA OpraHUYECKUN
pactBoputenb BbiOpaH 3 C4-Cio-CIIMPTOB, KETOHOB, CJOXHBIX 3(QHPOB, JAKTOHOB,
aMUJIOB, JIAKTAMOB, CYJIb()OHOB, CYJIb(POKCHAOB, MIUKOJEH, MOTHATKUICHIJIMKOIEH, -
wi  MOHO-(C1-Cy-ankumup)rnukonedi, nu- wim  MoHO (Ci-Cy-ankmmadup)-

HOJ'II/IaJ'IKI/IJ'IeHFJ'II/IKOJ'IeI‘/'L MUKIIMYCCKUX MOYCBHH, THOAJIKAHOJIOB U UX cMecei.

9. Cnocob cenekTUBHOrO YAAICHUsS] CEpOBOAOPOAA HAaJl AUOKCHIOM YIJIepoaa U3
NIOTOKA TeKy4el Cpeabl, Coep Kaliero TUOKCU yIiiepona 1 cyb(pua BOAOpoaa, B Xone
KOTOPOrO TOTOK TeKyuel cpeabl KOHTaKTHUpyeT ¢ abcopOeHTOM Mo JroOoMy u3
NPEALIECTBYIOIIUX MyHKTOB, MPU 3TOM MOJYYalOT HACHIIIEHHBIH aOCOPOEHT M MOTOK

00paboTaHHOI TeKyueil cpenbl.

10. Cnocob mo m. 9, oTANYAKLIMIICH TeM, YTO PEreHepPaLHi0 HACBIIIEHHOTO
abcopOeHTa OCYINECTBISIFOT IyTeM, 10 MEHbIIEH Mepe, OJHOrO M3 CJEAYIOIINX

NEeWCTBUI: HArpeBa, JEKOMIIPECCHUU U JECOPOLIMH C TOMOIIBI HHEPTHOH TEKy4eH Cpeibl.
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BOAHbIe pacTBOpPblI amuHa (2.17M)
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