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(57) CenexTuBHas TUMepH3AIHA M300ME(UHOB, TAaKMX KaK M300yTEH HIM HM3ONMEHTAH, WIM HX CMECH,

MOXET TPOBOAUTHCS B CHCTEME, BKIIOUAIOIIEH pSAA PEaKTOPOB C HEMOIBIDKHBIM CIOEM H PEaKTop
KaTaJIUTHYECKON IUCTHUISIMU. OJTa CHUCTEMa MOXKET OOECIIEeUMBATH TPAHCIIOPTHPOBKY BBIXOAAIIETO
ITOTOKA PEaKTOPOB C HEMO/BI)KHBIM CJI0EM, 0e3 pa3/esieHns] Ha KOMITOHEHTEHI, B TIOCJIETYIONIHI PEaKTop.
BbI10 00Hapy»KEeHO, YTO BBICOKAasi CEJICKTUBHOCTH MO AMMEPY MOXET OBbITh JOCTHTHYTa JaXXe€ B TOM
Cllydae, eCclii NPOMEKYTOYHOE OTAEIECHUE LIETIEBOT0 NMPOAYKTa OT HENPOPEarnpoBaBIINX KOMIIOHEHTOB
MEXJy peakTopaMH He BbIMonHseTcs. Kpome Toro, BapHaHTBl OCYLIECTBIECHHUS IPETyCMaTpUBAIOT
UCTIOJIb30BaHUE KOJIOHHBI C PAa3[AeIUTENbHON CTEHKOW Ui M3BJICYCHHUS BBICOKOYHCTOTO AWMEPHOTO
MIPOAYKTA, YTO TO3BOJIAET YMEHBIINTh KOJIMYECTBO O0OPYAOBAHUS U MJIOIMIA/Ab YIaCTKa.
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OIIMCAHUE U30BPETEHUA
2420-576964EA/30
MPOIECC JIUISI YIPABJISIEMOM OJTMTOMEPU3AIINA BYTEHOB

YPOBEHb TEXHUWKHU

[0001] st Toro, uToOBI COOTBETCTBOBATh TPEOOBAHUSM K TOILUIMBHON CMECH, TAKUM KaK
TpeOOBaHUS K OKTAHOBOMY YHCIY HJIM AABJICHUIO TMApPOB, MOJEKYJbI OJEPHUHOB MEHBIIETO
pasMepa MOTYT OBITb YJY4YIIEHbl JOJIsi TOJYYeHHs MOJIeKya ¢ Oojiee UIMHHOW LETbIO.
AJNbTEpPHATUBHO MOJIEKYJIbI OJIe)UHOB MEHBIIEr0 pa3Mepa MOTryT ObIThb 3TepUDUIMPOBAHBI,
YTOOBI YBEJIMYUTD COAEPKAHUE KUCIOPOA B MOJIEKYJIE H B MOJYYaeMOM TOTUTUBHON CMECH.

[0002] OmHuM W3 MUPOKO HCMOJB3YEeMbIX CIHOCOOOB TOBBIIIEHUs KAa4eCTBA MOJIEKYI
oNe)UHOB MEHbIIEro pasmepa, Takux Kkak ojgepunber C, - Cs, sBISETCS peakius
onuromepusanyy. M300yTeH nMeer KoMMepUYeCcKoe 3HAaY€HHE BO MHOTHX O0JIaCTSX MPHUMEHEHHS.
Hanpumep, u3o0yTeH sIBIsieTCS ONHUM U3 COMOHOMEPOB OyTwiikaydyka. HM300yTeH Takske
MOXKET TIOIBEPraTbCs OJUTOMEPU3AIMU C TOJYUYCHHEM COENMHEHHH, KOTOPbIE MOXHO
UCTIOJIb30BaTh B KAUeCTBE XHUMHYECKOTO ChIPbSl I JaJbHEWIINX pEeakUuuil WA TIpH
cmemBaHuU ¢ OeH3uHOM. Jlum3oOyreH, numep n300yTeHa, MMEET OCOOYI0 KOMMEpPYECKYIO
LIEHHOCTb B HECKOJIPKUX 00JIacTsx mpumMeHeHusi. Hampumep, munu3o0yTeH MOXKHO HCIIOIb30BATh
B Ka4eCTBE ChIPbs JUIsl PEAKIMU AJKWINPOBAHUS WIM B KAa4€CTBE MPOMEKYTOUHOTO MPOIYKTa
NpHU TOJIYYeHUH MOKMHX CcpenctB. Juu3oOyTeH Takke MOXKHO THIPHPOBATH O HHUCTOTO
n300kTaHa (2,2,4-TpUMETHIITIEHTaHa), KOTOPbI BEChMa MPEAIOYTUTENICH MPU CMEIIHBAHUU C
OEH3MHOM.

[0003] Peakmum oJuromMepusaluyd  BKJIIOYAOT KOHTAKTHPOBaHHE ojepuHa C
KaTaJu3aTOPOM JUIsI TOJY4EHUs MOJIEKYJbl ¢ Oojee IIMHHOM uenbio. Omuromep MOKET
COCTOSITh M3 ABYX WM OoJiee COCTAaBISIOIIMX MOJIeKyJ oneduHoB. Hampumep, aumepusarms
npeAcTaBisieT coOOM THM pPeakUUd OJMIOMEpPHU3ALUH, KOTOpash OrpaHUYeHa KOMOWHALUEH
TOJNILKO JABYX MoJiekysn osiepuHa. Ecnu onepuHOBOE ChIpbe CONEPKHUT TOJBKO OJUH THII
oneduHa, oOpasyercst TuMepHbIH ponykT. Eciu one)MHOBOE ChIpbe COMEPIKUT ABa WU Oojiee
pa3IMUHbIX OJIeUHOB WM M30MEPOB OjieprHA, Takike MOKET OOpa3OBBIBATHCS COTUMEPHBIH
MPOIYKT.

[0004] B wactHOCTH, nuMmepu3anms onedura Cy IMHUPOKO HCIIONB3YETCs IS TOJTyYeHHSI
W300KTE€HA, MPOMEKYTOYHOTO TNPOAYKTA, KOTOPBIA MOXKHO THIPUPOBATH ISl TOJyYCHUS
W300KTaHa, ILIEHHOW Tpucagku K OeH3uHy. HECKOJIbKO pernpe3eHTaTHBHBIX —PEeaKLHid

IUMepU3aIu 0ie(DMHOB TIOKa3aHbI HUXKE:
2 CH2=CH-CH2-CH3 —— (CH2=CH-CH2-CH2-CH2-CH2-CH2-CH3
1-6yreH 1-oxkTeH



CH3 (|3H3 Ci:HS
|
2 CH3-CH=CH2 ———m» CH3-CH2-CH-C=CH2
|
uscobyren CH3
2,4 ,4-TpyMeTUNNEHTEH
{MB300KTEH)

[0005] ITpouecc onmuromepusanuu oaeGrHOB B ra3oBoi (haze packpbiT B mareHrax CIIIA
NeNe 3960978 u 4021502, rae onedunst C, - Cs, mogaBaeMble JTUOO B BUAE YUCTHIX OJIE(PUHOB,
1100 B BUIIE CMeCH ¢ napaduHAMH, OJIMTOMEPU3YIOTCS IIOCPEACTBOM KOHTAKTa C HETIOBHYKHBIM
CJIOEM LIEOJIUTHOTO KaTanuzaropa. [[pyrue nmporeccsl OIUroMepu3alii pacKpbIThl, HAIpUMep, B
natenrax CIIA NeNe 4242530, 4375576, 5003124, 7145049, 6335473, 6774275, 6858770,
6936742, 6995296, 7250542, 7288693, 7319180, 6689927, 6376731, 5877372, 4331824,
4100220, a Taxke B maTeHTHBIX 3asBKax CIIIA NeNe 20080064911, 20080045763, 20070161843,
20060030741, 20040210093 u 20040006252. Karanus3aTopbl HA OCHOBE KHCIJBIX CMOJI TaKXe
HAIIUT TPUMEHEHWE B PAa3JIMYHbIX JPYyruxX HePTeXMMHUYEeCKHX TNpoIeccax, BKIOYAs
dbopmupoBarne  3(PUPOB,  TUApATAUIO  ONeHUHOB,  MPOLECCHI  dTepuPUKAUU |
SMOKCUINPOBAHUS, TAKUX Kak onucaHHble B naTeHTax CIIIA NeNe 4551567 u 4629710.

[0006] ITporuecchl ansi onuroMepusauy 0je(UHOB HAa TaKWUX KaTaju3aTopax TpeOyroT
NEePUOJUYECKOT0 OTKJIFOUEHHUs] YCTAHOBKM OJIMTOMEPU3ALMU JJISI 3aMEHbl W/WJIH pPereHepalun
karanu3aTopoB. Kpome Toro, ansg Takux IpPOLIECCOB € TBEPAbIM KaTallu3aTOPOM MOTYT
notpeboBaTbCsi A00AaBKH (B3aMMO3aMEHSIEMO YIIOMUHAE€Mble B HACTOSIEM IOKYMEHTE Kak
«CEJIEKTUBATOPBI» WJIHM «3aMEIUIUTENIN») IJIsl TMOBBIIEHUS CEJIeKTUBHOCTH KaTaju3aTropa II0
OTHOLICHHIO K TUMEpYy, NMpH4YeM 3TU A00ABKU MOTYT INPUBECTU K HEXKENaTeJIbHOMY BBIOPOCY
KHCJIOTBI, 1€3aKTHUBALMH KAaTAIN3aTopa, a Takke K 00pa30BaHUIO MOOOYHBIX MPOAYKTOB, M JJIS
yIaJeHus U3 TOJIy4aeMbIX ITOTOKOB MPOAYKTOB AOOABKH W/MIIM MOOOYHBIX MPOAYKTOB MOTYT
JOTIOJTHUTEIIBHO MOTPeOOBATHCS CIIOKHBIE IPOLIECCHI Pa3IeICHUS.

[0007] B mobom THIEe peakuud OJMIOMEPHU3alMK AKTUBHOCTh KaTajM3aTopa
OJIUTOMEPH3Aalld  MOXKET OBbITb pPEe3KO CHWKEHAa H3-3a OTPABJICHUs, 3arps3HEHUs U
3aKOKCOBBIBAHUS], YaCTO BBI3BIBAEMBIX MPHUMECSIMH, PUCYTCTBYIOLIMMHU B IMOTOKE OJIe(UHOBOTO
ceipbst. Kpome TOro, pasnuusble HOOABKM U TPUMECH, KOTOPbIE MOTYT NPUCYTCTBOBATH B
oJie()MHOBOM CBIPbE, MOTYT Y4YacCTBOBaTb B NMOOOYHBIX PEAKIMSAX, MPHBOAS K OOpPa30BAHUIO
HE)KeJAaTeIbHBIX MOOOYHBIX NPOAYKTOB. Hampumep, npucyTcTBHe HOpMaibHOro OyTeHa B
npoIecce OJIMTOMEPU3ALNU M300yTeHA C IMOJNyYeHHEM JHUMepa M300KTE€Ha MOXKET MPHUBECTH K
o0pa3oBaHHIO HeXenaTenbHbIX conumepos Cg. @opmuposanue conuMepoB Cg MOKET OKa3bIBAThH
HETaTHBHOE BJIMSHUE JIByMsI OCHOBHBIMHU criocobaMu. Bo-nepBbIx, 3T0 cHIXKaeT 3¢ ¢eKTUBHBIN
BBIXOJ 1lenieBOro npoaykra aumepa Cg, yBenuuuBas TEM CaMbIM 3aTPaThl HA UCXOJHOE ChIPbE
peakTopa TUMEpPHU3ALNH M 3KCIUTyaTallMOHHbIE PAacXoabl. Bo-BTOPBIX, 3TO MOXKET MOTpeOOBaTh
JOTIOJIHUTENIBHBIX 3aTPaT, CBA3AHHBIX C BbIJENEHUEM U yaajeHueM conuMepos Cg U3 TUMEPHOro
npoaykra Cs.

[0008] JloOaBku UIsi peaklyu OJUIOMEpPU3aLNH, TaKhe KaK 3aMeIJINTeb PEaKivH,



TAaK’K€ MOTYT YYacTBOBATh B HEXENATEIbHBIX NOOOYHBIX PEAKUUSAX C ONEePUHOM HIH C
IPOAYKTOM JUMepu3aluuu. B peakiuio onuroMmepusanuy 4acto 100aBISIOT 3aMEAITUTENb, YTOOBI
MOBBICUTb  CEJIEKTUBHOCTb B  OTHOUIEHWH JAUMEpPA, OrPaHU4YMUBAas CTENEHb PEeaKkLUH
oquroMepusanuu AuMepHod crtagued. lloaxopsiiue 3aMeanuTeNH BKIKOUYAOT B ceOs
OKCHUI'€HAThI, TAKHE KaK BOJA, NIEPBUYHbIE, BTOPUYHbIE U TPETUUHbIE CIIUPTHI U MPOCTHIE 3(PUPBHI.
OnHako B Ka4eCcTBE KOMIPOMHMCCA Uil IOCTHKEHUS BBICOKON CEJIEKTUBHOCTH IO AMMEpPY 4acTb
3aMeINTEINsI MOJKET PearupoBaTh ¢ 0Je(UHOM MM IPOAYKTOM JHUMEpH3aLuH ¢ 00pa3oBaHHUEM
TsDKENbIX OkcureHatos, Hampumep MSBE. Tummunas peakiusi oneduHa ¢ 3aMeIUTENIEM C

o6pa303aHHeM TAXKEJIOTO OKCUI'CHATA ITOKa3aHa HHUXKE:

?-CH3
CH2=CH-CH2-CH3 + C(CH3-OH ————— C(CH3-CH-CH2-CH3
1-6yTeHn MeTaHON MSBE

[0009] TlomoGHO npyrum TuMaM MOOOYHBIX PEAKIHH, peaknus 3aMeIIUTEeNs C
o0pa3oBaHUEM TSDKEJBIX OKCHUIeHaToB, Taknmx kak MSBE, Takke MOXeT CHIKAThb BBIXOX
numepHoro mpoaykrta Cg W TpeOoBaTh MAOMOJHHUTENBHBIX 3aTpaT Ha pasfeNieHHe s
MO ACPKAHUS JKEIAaeMON YUCTOTHI IIPOIYKTA.

CYIIHOCTD U3OBPETEHUA

[0010] B onHOM acriekTe BapUaHThl OCYIIECTBJICHHS B HACTOSIIIIEM JTOKYMEHTE OTHOCSTCS
K Tporeccam JUMepH3aliy Oe(pUHOB W/ I M300Je(pUHOB. DTH MPOLECCHl MOTYT BKJIIOYATh B
ceOs1 mofauy OKCUIeHaTHOTO MOIU(UKATOPA PEAKIIMU U CMEIIAHHOTO YTIJIEBOAOPOIHOTO ChIPhS B
PEaKTOp C HEMOJBM)KHBIM CJIOEM, COAEPIKALINM KaTalnu3aTop OJUroMepuszauuu. B HEKOTOpbIX
BApPUAHTAX OCYLIECTBIEHUs CMEIIAHHOE YIJIEBOJOPOJHOE ChIPbE MOKET BKJIIOYATh B CeOs
n300yTeH 1 HeoOs3aTeNbHO OAMH WM Oonee u3 m3o0yTaHa, H-OyraHa, 1-Oytena u 2-Oytena. B
peakTope C HEeMOABMKHBIM CJIOEM MPOLIECC MOXKET BKJIIOYATh B cebsl pearnpoBaHue N300yTeHa B
YCIIOBHUSIX OJIMTOMEPU3ALMU C OOpa3OBaHMEM BBIXOASIIETO IMOTOKA PEAKIHMH, COAEpIKallero
MOIU(UKATOP peakUuH, IuUMepbl H300yTeHa, HENmpOpearupoBaBLIMi H300yTeH, JHOObIe
00pa3oBaBLIMECS] BBICOKOKHITALINE KUCIOPOACOAEPIKAINE MPOAYKThI PEaKIMH, a TaKXKe JI000i
HEenpopearupoBaBIInil u300yTaH, H-OyTaH, 1-OyTeH u 2-OyteH. [loce u3BNeYeHNs BBIXOISLIETO
NOTOKa, 0€3 pa3feNeHHuss KOMIIOHEHTOB, MPOLECC BKIIIOYAET IOAAYy BBIXOASINErO IMOTOKA
peakuud BO BTOPOH pEAKTOp C HEMOABMJKHBIM CJIOEM, COAEpIKALIMA  KaTaJIu3aTop
OJIUTOMEPH3ALNK, U PEaKIuI0 H300yTeHa BO BTOPOM PEAKTOPE C HETOABIIKHBIM CJIOEM B
YCIOBHUAX OJHIOMEPH3aLUH C OOpa3OBaHUEM JOMOJHHUTENBHBIX JHUMEPOB H300yTeHa,
U3BJICYEHHE BTOPOTO BBIXOMASILIETO IMOTOKA PEAKIMH, BKJIIOYAIOIEro MOAW(UKATOP PEeaKIHy,
aUMepsl n300yTeHa, T00ble 00pa30BaHHBIE OKCHI€HATHI BHICOKOKHUISIIAX MOOOUYHBIX MPOAYKTOB
peakiuy, a Takxke JI000I HempopearupoBasiIuil n300yTaH, H-OyTaH, 1-0yTeH u 2-0yreH. [Tocne
U3BJICUEHUs] BTOPOTO BBIXOJSINErO MOTOKA peakuuu, 0Oe3 pa3feNeHuss MPOMEKYTOUHBIX
KOMITOHEHTOB, CIOCOO BKJIIOYAET IMOAA4Yy BTOPOTO BBIXOASAILIETO MOTOKA PEAKLHUU B PEAKTOP
KaTaJIUTUYECKON MUCTWUISALMYK, UMEKIIUN 30HY PEaKUUOHHOW AUCTWUISLIMM, COAEPIKAIIYIo

Karaqusatop  onauroMepusauuu. OJHOBPEMEHHO BHYTPH  PEaKkTOopa  KaTaJIUTUYECKOU



IUCTWULILAKA TIPOLECC BKJIIOYAeT B ceOsl: peakuuio HenmpopearupoBaBIIEro H300yTeHa U3
BTOPOTO BBIXOAALIETO IMOTOKA PEAKINH C 0Opa30BaHUEM JOMOJHUTENbHBIX TUMEPOB H300yTEHA;
OTZAENIEHHE JUMEPOB M JIIOOBIX KHUCIOPOJCOAEPIKAIIUX BBICOKOKMITAIINX MOOOYHBIX MPOAYKTOB
peaknuy, H3BJIEKaeMbIX B BHJIE HIKHeH (pakuuu, or u3olyraHa, H-Oyrana u mo0oro
HerpopearupoBasinero u3o0yTena, 1-OyrenHa u 2-OyTeHa, HM3BJIEKAEMbIX B BHJIE BEpXHEH
dpakium.

[0011] B npyrom acmekTe BapHaHThl OCYIIECTBJIEHHS B HACTOSIIEM JOKYMEHTE
OTHOCATCSI K TMpoLeccaM JUMepHu3aluu ojJeGHHOB W/Win HU300Je(pUHOB. DTH MPOLECCHl MOTYT
BKJIFOYaTh B ce0s TMomady OKCHUT'€HAaTHOro Moaudukaropa peakuud W CMELIAHHOTO
YIJIEBOAOPOAHOTO ChIPbSi B PEAKTOP C HEMOJABIKHBIM CJIOEM, COIEpP KAIUN KaTaJu3aTop
ouromMepusalii. B HEKOTOPBIX BapUaHTaX OCYIIECTBIEHHsS] CMEIIaHHOE YTIJIEBOAOPOIHOE
CBIPbE MOXKET BKJIFOYATh B ce0s1 yriieBonopoasl Cy, yriaesomopoas! Cs Wiu CMeCh YIIeBOAOPOIOB
C4 u Cs. CMemaHHbIe YTIIEBOJOPOIBI, COOTBETCTBEHHO, MOTYT BKJIIOUaTh B cebsi M3001euHBbIL,
H-oneuHbl, n3onapaduHbl 1 H-napapuHbl. B peakrope ¢ HEMOABMIKHBIM CJIOEM IMPOLIECC MOKET
BKJIFOYATh B ce€0s1 pearnpoBaHHE M300JE(PHHOB B YCIOBHIX OJIMIOMEPU3ALUU C 00pa30BaHUEM
BBIXOJISIIIIETO TIOTOKA PEAKIMH, COAEPIKAIIEero MOAU(PUKATOP PEAKIINH, H300JIe(UHOBbIE TUMEPHI,
HETpopearupoBaBIInil  n300yepuH, T0ObIe OO0pa30BABIIMECS OKCHUT€HATHl BBICOKOKHITALINX
NOOOYHBIX TPOAYKTOB DPEAKLWH, a TaKKe JIOOble HENpOopearnpoBaBlINe H3omapaduHbI, H-
napapuasl U H-oneduubl Ilocine wu3BNeUeHUs] BBIXOMSIIErO IOTOKA,  O€3 pas[eNeHus
KOMITOHEHTOB, MPOLECC BKIIFOYAET IMOAAYY BBIXOJALIETO MOTOKA PEAKILUH BO BTOPOH PEakTop ¢
HETIO/IBIDKHBIM CJIOEM, COIEpIKAIUil KaTaJu3aTop OJMIOMEPU3aLNH, U PEaKILHI0 H30051e(pHHOB
BO BTOPOM DPEAKTOpE C HETOABHXKHBIM CJIOEM B YCJOBHUSX OJIMTOMEPU3ALMU C 00pa30BaHUEM
JOTIONIHUTENBHBIX AUMEPOB M300J1e(pUHOB, U3BJEYEHNE BTOPOIO BBIXOMAIIErO MOTOKA PEAKLHH,
BKJIFOYAIOLIEr0 MOAU(HUKATOp peakuuu, AuMeEpbl H300jeQHHOB, 00bIe 0Opa3oBaBIIUECS
OKCHUT€HAThl  BBICOKOKUILIIIMX  IMOOOYHBIX TNPOAYKTOB  pEaKIMH, a Takke JoOble
HerpopearupoBasiuue u3onapadunbl, H-napapuHbl U H-onepuHbl. [locne u3BnedYeHUs] BTOPOro
BBIXOJSIIIETO TOTOKA peakuuu, 0e3 pa3ieieHuss MPOMEKYTOUYHBIX KOMIIOHEHTOB, CHOCOO
BKJIFOYAET TOAa4Yy BTOPOTO BBIXOMALIETO IIOTOKA pPEAKUUHd B PEAKTOP KaTATUTHYECKOH
JUCTWUIALIMKM, HMMEKINI 30HY pPEaKUMOHHOW JUCTWUIALIMH, COJAEPIKALIYK) KaTajJu3aTop
onmuromepuzanyi. OJHOBPEMEHHO BHYTPU PEAKTOpPA KATAIUTHYECKOH IUCTUIUISLUH TPOLECC
BKJIFOYAET: pearnpoOBaHUE HEMPOPEAarnpOBABLINX H300Je(UHOB U3 BTOPOTO BBIXOJSIIETO MOTOKA
peakuuy ¢ o0pa3oBaHHEM IOIMOJHHUTEIBHBIX N300Je()HHOBBIX TUMEPOB; OTACICHHUE AHNMEPOB U
JTFOOBIX KHUCIOPOACOAEPIKALINX BBICOKOKHUITSIINX MOOOYHBIX MPOAYKTOB PEAKIHH, H3BJIEKAEMbIX
B Buae HxkHel ¢(pakumm, oT usomapadpuHa, H-mapaduHa u JHOOOTO HEMpOpearHpOBaBIIETO
n3ooseduHa 1 H-oJedrHa, U3BJIEKAEMBIX B BUE BepXHEH (paxium.

[0012] B HekoTOpbIX BapuaHTax OCYLIECTBJIEHUS KaTalu3aToOp OJUIOMEpHU3aLuy,
COIEpIKALINICA B KAKAOM H3 PEAKTOPOB C HEMOABI)KHBIM CJIOEM, BTOPOM pPEaKTOpE C
HETIOABIDKHBIM CJIOEM M 30HE PEAaKIMOHHOH IUCTHIUIALUM, COIEPIKHUT CYJIb(OKUCIOTHBIH
Katanu3aTop. B nmpyrux BapuaHTax OCYINECTBJIEHHS KaTajJu3aTop OJUIOMEPU3ALINH,

CONEepIKAIIMICS B KaXXJIOM M3 pPEaKTOPOB C HEMOABUXKHBIM CJIOEM, BTOPOM pPEAKTOpe ¢



HETIOABIDKHBIM CJIOEM U 30HE PEaKUHUOHHOW MMCTHIUISILNU, COAEPKUT (POCHOPHOKUCIOTHBIHN
KaTajau3aTop.

[0013] OxkcureHaTHbIH MOAU(HUKATOP PEaKLH, UCIIOIb3yEeMbIH B HEKOTOPHIX BapHaHTaX
OCYILIECTBJICHHsI, BbIOMPAETCS] M3 TPYMIbI, COCTOSAIIEH W3 METAaHONA, 3TAHOJA, IPOIMAHOJA,
U30IPONAaHONMA, a Takke HX cMmeceil. B 1pyrux BapuaHTax OCYIIECTBJIEHHS B KadeCTBe
MoAM(pUKATOPA PEAKLMH MOXKHO JOTOJHHUTENBHO WM aJIbTEPHATHBHO MCIOJIb30BaTh BOLY WU
crupT Cy, TAKOW KaK M300yTaHO UJIH TPET-OyTaHOJI.

[0014] Hwknsist ppakiusi, U3BJIeKaeMasi U3 PeakTopa KaTaJUTHYECKON MUCTUJUISALINU, B
Pa3IMYHBIX BapUAHTAX OCYLIECTBJCHUS MOXET BKJIOYATh B ceOs MOAU(PUKATOP PEaKIuH U
TpuMepsl n300yTeHa. [Iporecc MOKET HONOJHHUTEIBHO BKIHOYATh B Ce0sl pa3/ieneHne HIKHEH
(dpakuuu B KOJOHHE IUCTHJUBILUH C Pa3IEIUTENbHON CTEHKOH ISl M3BJICYEHUS BEpPXHEH
¢bpakumy, ¢ppakmmuu OGOKOBOrO MOTrOHA, conmepkamed AuMepsl H300yTeHa, U HIDKHEH (pakiuy,
comepxamiei TpuMepsl H300yTeHa. B HEKOTOpBIX BapuaHTaX OCYLIECTBICHUs (Dpaxius
OOKOBOrO TIOroHa conepskut dosee 95 mac.% nuMepoB H300yTeHa.

[0015] Pa3nuunble BapHaHThI OCYIIECTBJICHHUS TAKXKE MPEAYCMATPUBAIOT U3BJICUYCHHE U
MOBTOPHOE HCIOJIB30BAHNE OKCHI€HATHOTO MOAN(DUKATOPA PEAKLIUU W/WIIM OKCUT€HHPOBAHHOTO
NOOOYHOTO MPONYKTA PEAKIMH B KaueCTBe MOAM(HKATOPA PEAKLUH B OJHOM WJIM HECKOJBKUX
peakTopax C HEMOJBMKHBIM CJIO€M, BTOPOM pEAKTOpe C HEMOJBHUXKHBIM CJIOEM U PEaKTope
KaTaJIUTUYECKON TUCTUIIISLUH.

[0016] B eme ogHOM acrmekTe BapHaHThl OCYIIECTBJIICHHS B HACTOSAILIEM TOKYMEHTE
HAaIpaBJIeHbl HA CUCTEMBI ISl CEJIEKTHBHON AuMepHu3anuu ojaepuHoB n/nnm n3oonedpuHoB. ITH
CHCTEMBl BKJIIOYAIOT B ce0s IMOTOK MNUTAHWs [JIs1 NOJAYd OKCUI€HATHOro Moxaugukaropa
peakIMd M3 CUCTeMbl MOJAYM OKCUI'€HAaTHOro moxudukaropa peakuuu. CHCTEMBI Takke
BKJIIOYAIOT B Cce0s MOTOK MHTaHMS Ul IOJAYM CMELIAHHOTO YTJIEBOJOPOAHOTO ChIPbS U3
CHCTEMBl MOJAYM CMELIAHHBIX YIJIeBOAOponoB. CHUCTeMBbI MOJAYM B HACTOSINEM JIOKYMEHTE
MOTYT BKJIOYaTh B CeOsl pe3epByaphl ISl XPAHEHUS WM MPEIUIECTBYIOINE TEXHOJOTHYECKUE
YCTaHOBKH JJII TIPOU3BOJACTBA TaKOIO CBhIPbS, a TaKXe HACOChI, KJamaHbl U APYroe CBS3aHHOE
obopynosanue. CMeImaHHOE YIIIEBOJOPOIHOE ChHIPbE MOXET BKJIFOYATh B Ce0sl yrIeBOAOPOABI
C,4, yraeBomoponbsl Cs unmu cmech yriaeBoaopoaoB C4 u Cs, mpu 3TOM HUCIMOJIb3yeMasi CMECh
yIIEBOAOPOAOB BKJIIOUaeT u3oojedunbl, H-oneduHsbl, nzonapaduuasl U H-napaduHbl. Cucrema
TaK)ke BKJIIOYAeT COAep KAl KaTalu3aTop OJMIOMEpPU3aLUU PEaKTOp C HEMOJBUKHBIM CIIOEM,
BBIMIOJITHEHHBIE C BO3MOXKHOCTBIO IpHE€Ma CMELIAHHOTO  YIJIEBOJAOPOAHOTO  ChIpbsl H
OKCHI€HATHOTO MOAM(HKATOpPa pPEaKUuu, a TakKe Ui B3auMOAEHCTBHA H300Je(pUHOB B
peaKkTope C HEMOIBUKHBIM CJIOEM B YCJIOBUSX OJMIOMEPU3ALNU C 0OPa30BAHHUEM BBIXOISINETO
NOTOKA  pEaKklyy, COAepkamero  MoAu(UKaTop  peakiuu, JAuMepel  u3oojeduHa,
HeTpopearupoBaBIInil  n300yepuH, JTOObIe O0pa30BABIINECS] OKCHUI€HATHl BBICOKOKHUITSAIINX
NOOOYHBIX MPOAYKTOB DPEAKLHH, a TaKKe JIOOble HENpopearnpoBaBlIve H3omapaduHbI, H-
napapunsl u H-onedpuHbl. IlpenycmaTpuBaercs JMHUS TSI TPAHCHOPTUPOBKHU BBIXOSINETO
IOTOKA peakuuH, 0e3 TMPOMEXKYTOYHOrO pa3felieHuss KOMIIOHEHTOB, U3 peakTopa ¢

HEMOJBUKHBIM CJIOEM BO BTOPOH PEAKTOp C HEMOABIDKHBIM CJIOEM, COAEP KALIMI KaTanu3aTop



OJIUTOMEPH3alfY, MpPUYEM BTOPOH pEakTOp C HEMOABIDKHBIM CJIOEM NpeAHa3HA4YeH s
B3aUMOJIEHCTBUSI HENMPOPEArnpOBABIINX H300J€(QUHOB BO BTOPOM PEAKTOPE C HETOIBHKHBIM
CIIOEM B VYCIOBHUSIX OJMIOMEPU3ALMH C OOpa30BaHMEM JIOTOJIHUTENBHBIX H300Je()UHOBBIX
JAUMEPOB U JUIS TTOJIyYEHHUs] BTOPOTO BBIXOASIIETO MOTOKA PEAKLIUH, COeprKaIlero Mmoaudukarop
peakuuu, n300Je(UHOBBIE TUMEpHI, JTIOObIe 00pa30BaBIINECS OKCHUICHATHBIC BBICOKOKHUILIIHE
noOOYHbIE TPOAYKTHI PEAKLHUH, a TaKKe JIIoOble HempopearnpoBaBluve u3onapaduHel, H-
napadpunel u H-omeduupl. CucTeMa AONMOJHUTENBHO BKJIIOYAeT B Ce0sl JIMHHUIO Ui
TPAHCTIOPTHPOBKH, O€3 pasfeNieHusi KOMIIOHEHTOB, BTOPOTO BBIXOJSIIErO MOTOKA PEAKLUH U3
BTOPOTO PEAKTOpa C HETIOJBUKHBIM CJIOEM B PEAKTOP KATATUTHYECKOW AUCTUIUISILIH, UMEIOLIUI
30HY PEAKLUUOHHOW JUCTHULALUHK, COIAEPKAINYI0 KaTaJIu3aTop OJIMTOMEpPHU3ALUH, MpUYeM
pPEeaKTOp KATAJUTHYECKOH IUCTWUISILUHM BBIMOJHEH C BO3MOXKHOCTBIO OIHOBPEMEHHOTO!
pearupoBaHUsl HEMPOPEAruPOBABLIMX U300JIe(UHOB U3 BTOPOTO BBIXOASIIETO MOTOKA PEAKIINH C
00pa3oBaHMEM JIOMOJHUTENBHBIX M300JIE(UHOBBIX TUMEPOB; U OTACICHUS IUMEPOB U JIFOOBIX
KHCJIOPOZICONEPIKAIUX BBICOKOKHITSIIIUX MOOOYHBIX MPOAYKTOB PEAKLIUH, U3BIEKAEMBIX B BUMEC
HIDKHEH (pakium, ot nonapaduHa, H-napaduHa 1 JI0OOro HEMPOopearupoBaBIIero n3oonedruHa
U H-oNe(pMHA, U3BJIEKAEMBIX B BHJIE BEpXHEH (paKkLuu.

[0017] Karanmuzatop OJUroMepH3alud, COAEPKAIIMICS B KaKIOM H3 PEAKTOPOB C
HETIOABIDKHBIM CJIOEM, BTOPOM pEAKTOpPE C HEMOIBIKHBIM CIIOEM U 30HE PEaKIMOHHON
IUCTWUISIAA CUCTEM BapHaHTa OCYIIECTBIEHHs, MOXET BKJIIOUYaTh B Ce0sl CyIb(POKUCIOTHBIN
katanu3atop. Kartamuzarop onmromepuszanuy, COAEpXKAIIUICS B KaKAOM H3 PEAKTOPOB C
HETIOIBIDKHBIM  CIIOEM, BTOPOM pEAKTOPE C HENOIBIKHBIM CJIOEM M 30HE PEeaKLHMOHHOM
IUCTWUISIUM CHCTEM JAPYroro BapHaHTa OCYINECTBJICHUS, MOXET BKIHOYaTh B cels
(boCPOPHOKUCITIOTHBIN KaTaIU3aTOP.

[0018] B Tex BapuaHTax OCYINECTBJEHHUS, IJe€ HIKHSAS (pakuus IONOJIHUTEIBHO
COIEPKUT MOAM(UKATOP PEaKLUU U TPUMEPbl M300Je(UHA, CHCTEMAa MOXKET IOMOJHHUTENBHO
BKJIFOYATh B Ce0sl KOJOHHY AMCTHIUILSILMK C PA3feUTebHON CTEHKOH Ul pa3fesieHusl HUKHEH
bpakuuu ¥ u3BJeYeHHs BepxHel (ppakimu, Gpakuuu OOKOBOrO MOTOHA, COmep Kaled AMMephI
u3oonierHa, U HUXKHEH Ppakimu, CoaepsKaliei TpuMepbl U300Je(hUHa.

KPATKOE OITMCAHUE YEPTEXENU

[0019] @ur. 1 mpencraisier coOOW YNPOIIEHHYIO CXEMY CHUCTEMBI Ui TUMEPH3ALIH
W/WTH OJIUTOMEPHU3ALIUH OJI(HOB B COOTBETCTBHH C BAPUAHTAMHU OCYIIECTBJICHUSI HACTOSIIETO
n300peTeHus.

[0020] @ur. 2 npexacraBisieT COOOH YMPOIIEHHYIO CXEMy CHCTEMBI JUISI TUMEpPU3aALIH
W/WJIN OJIUTOMEPHU3ALIUH OJIE(HOB B COOTBETCTBHH C BaPUAHTAMM OCYLIECTBJICHUSI HACTOSIIETO
n300peTeHus.

[0021] @ur. 3 mpexacraBisieT cOOOH YMPOIIEHHYIO CXEMy CHCTEMBI JUISI TUMEPU3ALNH
W/WIN OJIUTOMEPHU3ALIUH OJIe(HOB B COOTBETCTBHH C BAPUAHTAMHU OCYIIECTBJICHUS] HACTOSIIETO
n300peTeHusl.

ITOAPOBHOE OITMCAHUE

[0022] BapuaHThl OCYIIECTBICHHSI HACTOSIIETO M300PETEHHS B LEJIOM OTHOCSITCS K



IUMEpH3alid WHIN OJUroMepu3aliy ojJepuHOB. B HEKOTOpPHIX BapHaHTaX OCYIIECTBIICHHS
Hacrosimero usoOperenus onepunsl C4, Takume kak 1-Oyrten, 2-OyteH w/unm n300yTeH,
NOJBEPralOTCs  KOHTPOIUPYEMOMY TIPOLIECCY AMMEPH3aLUH WM OJUTOMEpH3aluyd B
NIOCJIEIOBATENBbHBIX PEAKTOPaxX, YacTb KOTOPBIX BKJOYAET B Ce0sl PEAKTOPHYIO CHCTEMY IS
KaTaJIUTUYECKON TUCTHIUISILINY, TA€ PEaKls BBIMOIHIETCS B MPUCYTCTBUU OKCHUTI€HATOB, TAKUX
KaK CIIUPTHI, B MSITKUX YCIIOBUSIX.

[0023] Hcnonb3yemblii B pacKpbIThIX B HACTOSINEM JOKYMEHTE BapHaHTax
OCYILIECTBIICHHSI TEPMHH «PEAKTOPHAs CUCTeMa JUI KATAIUTHYECKOW JUCTHUALUN» U
NOJOOHBIE TEPMHHBI OTHOCSITCS K CHCTEME Uil MapaJjIeIbHOTO WM  OJHOBPEMEHHOTO
pearupoBaHUs COENMHEHHH W pa3felieHHs pPEeareHTOB M NPOAYKTOB C HCIOJb30BAHUEM
(bpakIMOHHON IUCTHIUTALMU. B HEKOTOpPBIX BapHaHTaX OCYINECTBIIEHHS] PEAKTOPHAsl CHCTEMa
I KaTAIUTHYECKOW JUCTIUBIIMMA MOXET COAEp)KaTbh OOBIYHYI0 KOJIOHHY peakTopa
KaTAIUTHYECKOW NUCTUIUISILIAH, B KOTOPOH peakiysi ¥ JUCTHIUISLIS IPOUCXOAAT OHOBPEMEHHO
NpU TeMIIepaType KHUIEeHUs. B Apyrux BapuaHTax OCYILIECTBJICHUS PEAKTOpHAS CHUCTEMa JUIs
KaTAIUTHYECKOW TUCTHIUISILIUA MOKET COAEPKATh TUCTUIUILUOHHYIO KOJIOHHY, OOBETUHEHHYIO
IO MEHbIIEH Mepe C OJHUM OOKOBBIM PEAKTOPOM, Tie OOKOBOH peakTop MOXKeT padoTaTh Kak
KHUIKO(DA3HBIA PEAKTOP WIIM PEaKTop C Temrepatypol kumeHus. O0e onucaHHbIE PEaKTOPHBIE
CUCTeMBI JJIsl KATAIUTUISCKOW TUCTIILISIIUE MOTYT OBbITh OoJiee MPEANOYTHTENIbHBIME, YeM
oObraHast kuaKodasHass peakuus, COMPOBOXKIAAEMAas pas3fesieHHeM, peakTop KOJOHHBI
KaTAJIUTHYECKOH IUCTWULIIUA MOXXKET HMMETh NPEUMYINEeCTBA YMEHBIIEHHOIO KOJNYECTBA
neTaned, YMEHBIICHHbIX  KalHUTaJbHBIX  3aTPaT, YBEJIMYEHHOW  IPOU3BOIUTEIBHOCTH
Karajau3aTopa Ha QyHT KaTanuszaropa, 3Q(PeKTHBHOro oTBOAA Teria (TEerioTa Peaklud MOXKET
UCITIONB30BAThCSL JJIl MCIAPEHUs CMEeCH), a Takke IOTeHIMaja MAJii CIABUTa PaBHOBECHS.
JIMCTUIUTSIIMOHHBIE KOJIOHHBI C Pa3feUTeNbHbIMU CTEHKAMU, B KOTOPBIX IO MEHbIIEH Mepe
OJIHA CEKIUSl KOJIOHHBI C Pa3/IeNUTENIbHBIMI CTEHKAMU COIEPKUT CTPYKTYPY KaTaJIUTHYECKOU
OUCTUUISILIAM, TAKKE MOTYT UCIIOIb30BATHCS, M PACCMATPUBAIOTCS B HACTOSLIEM JIOKYMEHTE KaK
«PEeaKTOPHbIE CUCTEMBI JJIsl KATATUTUYECKOU TUCTUILISLIAN.

[0024] VYraeBomopomHOE ChIpbe IJIsi peakTopa (PeakTopoB) MOMKET BKIIKOYATh B Cels
NOTOKH OYMIIEHHBIX H300JI6QUHOB, HANpUMep TIOTOK ChIPbs, COXEpKaIlUid W300yTeH,
W30aMUJICHBbI WM MX CMECH. B npyrux BapuaHTax OCYLIECTBIEHHs YIIIEBOAOPOIHOE ChIPbE IS
peakTopa (PeakTOpOB) MOKET BKJIOYATh B CeOsl MOTOKM OUYHUINEHHBIX H-OJEe(QHUHOB, Hampumep
NOTOK ChIpbsi, comepkamuii 1-OyreH, 2-OyTeH, 1-meHTeH, 2-MIEHTeH WM UX CMecH. B nmpyrux
BaPHUAHTAX OCYIIECTBJICHHUS YIJIEBOJOPOJHOE CHIPbE MOXKET BKIIFOYATh B ce0s1 (Ppakiuio JIErKoi
HadTel Cy-Cs, C4 mmm Cs. Korna TperuyHbie ojeuHbL, Takue Kak W300yTeH M U30aMUJICHBI,
NPUCYTCTBYIOT B CMECSAX, OHM SIBJBIIOTCS OoJiee PEeaKIMOHHOCTIOCOOHBIMH, Y€M HOPMAaJIbHbIC
U30Mepel  OJe(QUHOB, W TPEANOUYTHTEIBHO BCTYMAOT B PEAKLUI0 (IMMEpPHU3YIOTCH,
OJIUTOMEPU3YIOTCS FITH STEPUPULUPYIOTCS). AJKAHBI M H30aJIKaHbI BO (PPAKIHSIX JIETKOH HA(THI
C4-Cs moryr Brmouath B cebsi H-OyTaH, H-TIEHTaH, M300yTaH, HM3OMEHTAaH WU HUX CMECH,
KOTOpbIE MOTYT IEHCTBOBATh KaK pa30aBUTENb B PEAKTOPAX.

[0025] B HexkOTOpbIX BapuaHTaX OCYIIECTBJIEHUs MOTOK cozaepxkamux Cy



yIIeBOAOPOAOB, Takol Kak ¢pakuus HapTel Cy, ppaxumst HapTer C4-Cs nmm ¢ppaxuust HapTe! Cy-
Cs, MOXET IOpaBaTbCSI B pPEaKTOp Ui ruppousomepusaimu 1-OyreHa no 2-OyreHa, d9To
MIO3BOJISIET OTAENATh U300yTEH OT JHMHEWHOro onepuHa 2-OyTeHa, nojydast Py SKeTaHuU CMECh,
Ooratyro wu3o0yreHoM. Immpomsomepusanuss MOXKET OBITh BBIIOJIHEHA B PEAKTOpE C
HETIO/IBIDKHBIM CJIOEM, a TaK)Ke€ B PEAKLMOHHON CUCTEME AJII KaTaJUTHYeCKOH IUCTHIUIALIUY.
Hanmpumep, B HEKOTOPBIX BapHaHTAaX OCYINECTBIEHHUS Cbipbe, coaepskamee 1-Oyrten, 2-OyTeH,
n300yTeH, H-OyraH W u300yTaH, MOXHO TIIOaBaTb B PEAKLHUOHHYIO CHCTEMY JUIS
KATAJIUTHYECKOW TUCTWUISILUM, COAEPIKAINYI0 1O MEHbIIeH Mepe OAMH CJIOH KaTaiu3aTopa
THIPOM30OMEPH3AaLMK Uil  OJHOBPEMEHHOW ruapousomepusaumu 1-Oyrena B 2-OyTeH, u
(dpakurornpoBanusl U300yTaHa M M300yTeHA, BBINEICHHBIX Kak BepxHss (ppakuus, u3 Oonee
TSDKEJIBIX YTJIEBOIOPONIOB B MOTOKE MUTAHMS, BKIIFOYANOIUX H-OyTaH U 2-OyTeH, BBLAEISEMbIX
Kak KyOoBas ¢paxiusi. MecTa mofayu CbIpbsl M KaTaIH3aTopa MOTYT OBITh PACIIONOKEHBI TAKIM
obpa3om, 4toObl  1-OyTeH  MPEANOYTHUTENIbHO  KOHTAKTUPOBAl €  KaTaJu3aTOPOM
rugponsoMepu3anny. Hampumep, yrieBOZOpPOA MOXKET TNOAABAaTbCA HIDKE KaTalau3aTopa
THIPON30MEPHU3ALINH, TO3BOJISISI |-OyTeHy TUCTUIUTUPOBATHCS B CJIOH KaTalu3aTtopa, B TO BPeMs
Kak 2-OyTeH OTroHsieTCs BHHU3 IO KOJOHHE OT CJIOs Karajgm3aropa. B apyrux BapuaHTax
OCYIIECTBIIEHHS] THIPON30MEPH30BAHHBIA IOTOK, BBIXOASIIUA W3 PEAKTOpPa C HEMOJBHKHBIM
CJIOEM, MOJKET TIOAAaBaTbCS B OOBIUHYI IUCTHIIUBILMOHHYIO KOJIOHHY C TIOJyYE€HUEM
AHAJIOTHYHBIX BEpXHEH U HIDKHEH ppakuunii.

[0026] [Tonyuaemasi kyboBasi ppakiust, BKIOYaromas 2-6yTeH u H-OyTaH, MOXKET ObITh
obennena 1-OyreHom, m300yTaHOM M M300yTeHOM. Hampumep, B 3aBUCHMOCTH OT KECTKOCTHU
UCTIOJIB3YEeMbIX YCJIOBHI JTUCTHIUISALUN KyOoBas ppakiusi MOXKeT comepkath MeHee 1 mac.% B
cymme 1-Oytena, m3oOyTtaHa u m3o0yreHa; meHee 0,5 mac.% B CymMMe B IpPYrHX BapUaHTax
ocymecTsienus; MeHee 0,1 mac.% B cymMMe B Ipyrux BapuaHTax OCyLIECTBJIEHUs;, U MeHee 500
jacTeil HAa MUJUIMOH B CYMME B IPYTUX BapUAHTAX OCYIECTBJICHUS.

[0027] Bepxwusisi ¢pakiusi, BKIO4aromas wu300yTeH W U300yTaH, MOXKET TaKxKe
COZepKaTh HEKOTOPOE KOJMYECTBO HempopearupoBaBiuero 1-OyreHa. B HEKOTOpPBIX BapuaHTax
OCYIIECTBJICHUS] BepXHsisa (pakius MoxkeT comep:kath MeHee 1000 wacteil Ha MILIHOH |-
Oytena; menee 500 yacTeil Ha MIJUTMOH B APYTHX BapUAHTAX OCYLIECTBICHUsS;, MeHee 250 JacTeit
Ha MWUIMOH B JPYIMX BapUaHTax OCyllecTBJeHMs, MeHee 100 dacTell Ha MWIIMOH B APYrUX
BapUAHTaxX OCYyINECTBJIEeHUs, W MeHee 50 wyacTell Ha MWUIMOH B JAPYIMX BapUaHTax
OCYIIECTBIICHHSL.

[0028] BepxHsis (pakumss MOkeT ObITh 3aTeM MOABEPTHYTa PEAKIIMH ¢ 0Opa30BaHHEM
KENAeMbIX TPOAYKTOB pEAKUUH JUMEpPH3alUd W/HMIM OJUIOMEPU3aLMH, TaKUX Kak
yraesopopoasl Cg-Cie, Cpeau mpodyero, B COOTBETCTBHM C BApHAHTAMHU OCYIIECTBJICHUS,
ONMCAaHHBIMH B HACTOSIIIEM JIOKYMEHTE.

[0029] He3zaBucumo oT mpeaBapUTeNbHON 00pabOTKN CBIPbs I MOJYYEHUS KeJTaeMOil
oneHOBOH (hpakiuy, TAKOM KaK OYHINEHHOE N300yTEHOBOE CBIPbE, MPOLECCHI, PACKPBITHIE B
HACTOSIIEM JOKYMEHTE, MOTYT BKJIIOUaTh B ceOs J000e KOJNWYECTBO PEAKTOPOB, BKIOYAs

CUCTEMbI DPEAKTOPOB AJIsA KaTaJIUTHIEeCKOMN JUCTUIUIAIONH, KaK C€ BOCXOAAIIMM, TaK MU C



HUCXOISIIUM TIOTOKOM. HCronmp3oBaHME PEAKTOPHBIX CHCTEM JUISI  KaTaJUTHYECKON
IUCTWULIUA MOXET TPEAOTBPAIlaTh HAKOIUIEHHE 3arps3HSAIOIINX BELIECTB U TSIKEINBIX
KaTAJIUTHYECKUX 0B B ChIpb€ B PEAKIMOHHOW 30He (30Hax). B momonneHue k 3ToMy, yucras
¢derma MOXET HENPEepbIBHO IPOMBIBATH CTPYKTYPY KATAIUTHYECKOW MUCTUIULILUM B
peakiuoHHoi 30He. Coueranue 3TuUX (HAKTOPOB OOECTEYMBAET IJIMTEIbHBIA CPOK CIY:KOBI
KaTaqu3aTtopa. 3a c4eT TelUla peakUMH >KUAKOCTh HCHapsercs, a oOpasyIoLMics map
KOHIEHCUPYETCS B BEPXHEM KOHJIEHCATOpe It 00eCTIeueH st JONOJTHUTEIbHON (IIerMbl.

[0030] Ipyrue peakTopbl, NMOJE3HbIE B PACKPBITHIX B HACTOSALIEM JOKYMEHTE BapUaHTaX
OCYILECTBJIEHHsI, MOTYT BKJIFOYaTh B Ce0sl TPAIULMOHHBIC PEAKTOPBI C HEMOIBUKHBIM CIIOEM,
PEaKTOpPBI C TEMIIEPATYPOH KUIEHHS M PEAKTOPbl C MMITYJbCHBIM MOTOKOM, B KOTOPBIX MOTOK
peareHTa M MOTOK MPOAYKTA MOTYT OBITh MapajuieIbHBIMU WJIH MPOTHBOTOYHBIMHU. PeakTopsl ¢
TEMIEpPaTypOil KUIEHUS U PEAKTOPbl C HMMITYJbCHBIM TOTOKOM MOIYT TakXke O0ecrnednBaTh
HETIPEPhIBHYIO TPOMBIBKY KaTaJn3aTopa B AOMOJHEHHE K YJIABIMBAHUIO IO MEHbINEH Mepe
YacTH TEIUla PEaKIHU MyTEeM HCIApEHUs, YTO MO3BOJSIET YJIYUIINTh MPOQIIIb TEMIEpPaTyphl B
peakTope IO CpPaBHEHHIO C OOBMMHBIMH pPEAKTOpPAaMH C HEMOJBM)KHBIM CJIoeM. PeakTopsl,
NOJIE3HbIE B PACKPBITBIX B HACTOSINEM JOKYMEHTE BapHaHTaX OCYIIECTBIEHHS, MOTYT
UCTIONIB30BAThCSI B KAYECTBE aBTOHOMHOI'O PEAKTOpa WIJIM B KOMOWHAIMM C OOHUM HWIIH Oolee
PEaKTOpaMH TOTO XK€ CAMOTO WJIH APYTOro THIIA.

[0031] [nst mpoBeneHUsi OMHMCAHHBIX B HACTOSLIEM JOKYMEHTE pPEaKUUi MOXKHO
UCTIONB30BaTh peakTop Jroboro tuma. IIpuMepbl peakTopoB, MOAXOASALINX IS MPOBENEHHS
peakiuii, BKJIIOYAIOIIUX peakiuuu ¢ oyiepuHaMu W/wid u3oojiepUHAMH, B COOTBETCTBUH C
BapUAHTAMU OCYLIECTBJIEHHs HACTOSINEr0 M300pETEeHUs, MOTYT BKJIIOYATh B ceOsl PEaKTOPHI C
IUCTWUISILIUOHHON KOJIOHHOHM, pEaKkTOpbl € pa3feUTENbHbIMH CTEHKAMU, TPaIULMOHHbIE
TpyOUaThie peakTOphbl C HEMOIBM)KHBIM CJIOEM, PEaKTOPBI ¢ 0apOOTaXKHOM KOJIOHHOM, ITAMOBbIE
PEaKTOpbI, OCHAIIEHHBbIE WJIM HE OCHAIICHHblE AMCTWIISALMOHHON KOJOHHOW, HMMITYJIbCHbIE
NPOTOYHbIE PEAKTOPbHI, KATAIUTUYECKUE IUCTUIULILHMOHHBIE KOJOHHBI, B KOTOPBIX CYCHEH3HSI
TBEPIbIX KATAJIM3aTOPOB TE€YET BHHU3 MO KOJOHHE, MK JIOOYI0 KOMOWHALMIO 3TUX PEaKTOPOB.
CucreMbl ¢ HECKOJIBKHMMHU PEAKTOPaMH, TPUMEHHMBbIE B PACKPBITBIX B HACTOSIIEM JOKYMEHTE
BAPHUAHTAX OCYIIECTBJIEHUsS, MOTYT BKJIIOYATh B ce0s HECKOJBKO PEaKTOPOB, COEAMHEHHBIX
NIOCJIEIOBATENbHO, W/MJIM HECKOJIbKO PEaKTOPOB, COCOUHEHHBIX MapayuieibHO. Crenuanucry B
TaHHOH 00J1aCTH TEXHUKH OYAET MOHSATHO, YTO MOKHO UCTIOIB30BATh U APYTHE TUITBI PEAKTOPOB.

[0032] PeakTOphpl, MOJNE3HbIE B PAacKpbITBIX B HACTOSLIEM JOKYMEHTE BapHUaHTax
OCYIIECTBIIEHHsI, MOTYT BKJIIOUaTh B ceOs JtOObIe (PU3MUECKHE YCTPOWCTBA MM KOMOWHALHIO
IBYX WM Ooyiee yCTPOWCTB, BKIFOUAS PEAKTOPBI U PEAKTOPHBIE CUCTEMBbI, KaK OBUIO OMHMCAHO
BbIle. PeakTop (peakTopbl) MOXKET UMETh Pa3JIMYHbIC BHYTPEHHHE YCTPOUCTBA IS pa3AeiIeHUs
mapa W SKUAKOCTH W JBHJKEHUS Napa/’KUAKOCTH. PeakunoHHBIE 30HBI BHYTPH PEAKTOPA
(peaxTopoB) MOTYT BKJIIOUATh B C€0s1 «CMAuMBaEMyIO» CTPYKTYpY W/ uiu Hacaaky. CmaunBaemas
CTPYKTypa M HacaJka, IIOJIE3HbIE B pPACKPBITBIX B HACTOALIEM JOKYMEHTE€ BapHUaHTaX
OCYIIECTBIIEHHs, MOTYT BKJIOYAaTh B Ce0s pa3iU4HbE CTPYKTYpPbl AN OUCTWULLUH |

HaCaAO4YHbIC MaTCpuajibl, KOTOPbIC MOIYT OBITb KATAJIUTHYECKUMH WM HEKATAJIMTHYECKUMHU.
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ITonxonsmas cmaumBaemasi CTPYKTypa M Hacaaka MOTYT BKIKOYaTh B cels, Hampumep,
clyyaiiHple WM HACBIIHBIE IUCTHJULINMOHHBIE HACAIKM, KOTOpPbIE MPEACTaBISIIOT COOOM:
KaTaJIUTHYECKH WHEPTHBIE HACBIITHBIE HACAJKH, KOTOpbIE COAep:kaT OoJyiee BBICOKYIO MO0
NYCTOT U COXPAHSIOT OTHOCUTENbHO OONBIIYIO IJIOMIaZb MOBEPXHOCTH, TaKHe Kak
Kepamuueckue ceana bepna, kepamuueckue konblia Pamwura, cranpHble KosbLa Pamwra,
MeTannndeckue konbla Ilanna, nnacTukosble, HapUMEp MOJIUIPONUIEHOBbIE KonbLa [lanna u
T.. MOHONUTBI, KOTOpbIE TPENCTABISIIOT COOOH CTPYKTYpBI, COAEpIKAIHe HECKOJIbKO
HE3aBUCHMBIX BEPTHKAJIBHBIX KAHAJIOB M MOTYT OBITh MU3TOTOBJIEHBI M3 PA3JIMYHBIX MAaTEPHUAJIOB,
TAKMX KaK TJIACTHK, KEPAMUKA WJIM METAJUIbL, B KOTOPBIX KaHAJbl OOBIMHO MMEIOT KBAJAPATHYIO
(bopMy, TakKe SIBISIOTCS MOIXOASIIUMH CMAaUYUBAEMbIMU CTPYKTypaMu. MOKHO UCTIOIB30BATh
Apyrue reOMeTpudecKue (OpMbl.

[0033] Moryr Takke WCIOJNB30BAThCS APYyru€ MaTepuajbl, CIHOCOOCTBYIOIIHE
pacrpeneneHuro JKUAKOCTH U MTapoOB, BKIIKOYAsl TYMAHOYJIOBUTENH, KAIUIEOTOOWHUKHY WIIN JPYTHe
KOHCTPYKLMH TPOBOJIOYHOIO MJIM MHOIOBOJIOKOHHOTO Tuna. Takue MHOIOBOJIOKOHHBIE
CTPYKTYpPbl MOTYT BKJIFOYAaTh B ceOsl OJWH MJIM HECKOJIbKO MaTepHajioB M3 CTEKJIOBOJOKHA,
crany, Te(JIOHA, TONUIPONWIEHa, NOJMMATWIEeHa, nonuBuHUINAeHAupTopuna (PVDF),
NOJIM3CTepa WM APYTUX PAa3JIMYHBIX MaTepPHANIOB, KOTOPBIE MOTYT OBITh BSI3aHBIMH (WUIH
COBMECTHO BSI3aHBIMH, €CJIM UCTOJb3YeTCsl 00Jiee OAHOIO THUIA HUTEBUIHOW WM MPOBOJIOYHON
CTPYKTYPbI), TKAHBIMH, HETKAHBIMU HJIU JIFOOBIMH APYTUMH MHOTOBOJIOKOHHBIMH CTPYKTYPaMH.
IIpennodyTuTenbHBIMU SBISIOTCS CTPYKTYpPBI, BKJIIOYAIOLINE MHOTOBOJIOKOHHBIE IPOBOJIOKH,
KOTOpble OOBIYHO HCHOJB3YIOTCS B KalIEOTOOWHHUKAX, CTPYKTYPbI, BKJIIOYAIOLIUE 3JIEMEHT
TKaHOTO  CTEKJIOBOJIOKOHHOIO IOJIOTHA, a TakXKe CTPYKTYPUPOBAaHHbIE HAacaaKu U3
Hep KaBeroLIel cTainu ¢ OOJIBLION MJIOIAAbI0 TOBEPXHOCTH.

[0034] PeakTopHBIE CHCTEMBI B COOTBETCTBUH C PACKPHITHIMU B HACTOSILIEM JTOKYMEHTE
BapUAHTAMM OCYILECTBJIEHHS MOTYT BKJIIOYATh B CeOsl OAHY MJIM HECKOJBKO PEaKIIMOHHBIX 30H.
B HekoTOpBIX BapHaHTaxX OCYLIECTBIEHHUS OJUH WM HECKOJBKO PEaKTOPOB C HEMOABM)KHBIM
CJIOEM MOTYT HCIOJIb30BaThCSl JJISl BBIMOJIHEHUS] HA4YaJbHOM KOHBEPCHU OJE(HUHOB H/WIIH
U300J1e(DUHOB, MOCIE Yero MOXET CJIeIOBATh KATAJIUTUYECKash TUCTHIUBILMOHHAS KOJIOHHA JJIS
3aBEpIICHUS] KOHBEPCHM W OTACNCHHS OOJieeé TSDKENbIX MPOAYKTOB  pPEaKUUH  OT
HENpOpearupoBaBLINX KOMIIOHEHTOB ChIPbsI.

[0035] ITepBuuHBIE OJIUTOMEPHBIE MPOAYKTHI MPEACTABISIIOT COOOH AMMEPHI U TPUMEPHI
onepuHoB w/miau wuzoonepuHoB. Hampumep, M300yTeH MOXKET OBITh OJUTOMEPU30BAH C
oOpazoBanneMm tpernyHoro onepuna Cg mimm Ci,. B HEKOTOPBIX BapuaHTaxX OCYIIECTBIICHUS
onuromeps! C4 umeroT 8-16 aTOMOB yruiepojia U COOTBETCTBYIOT OJIUTOMEpPAM, MOJNYYEHHBIM U3
onepuHoB C,. Peakimu B HAcCTOSIIEM JOKYMEHTE MOTYT OBITh CKOH(UIYPHPOBAHBI IS
NOBBIIIEHNS CEJIEKTHBHOCTU MO OTHOWEHMI0 K auMmepy Cg. AHanorudHbiM o0pa3oM, Koraa
ucrons3yercs ceipbe Cs, OMUroMepHbIe MPOAYKTHI MOTYT NpencTaBisaTh coboit onedpuns Cio,
Cis mmn Cyp, a KOIZAa HCHOJIB3YETCsl CMELIaHHOE ChbIpbE, CONUMEPbl U COTPUMEPBl MOTYT
HaXOJUThCA B Hanas3oHe, Harpumep, ot Co 10 Cyo.

[0036] Kucnoponcoaepskaiiue 3aMeIUTENN MOTYT HCIOJIb30BAThCS AJI BIIUSHHS Ha
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CENIEKTUBHOCTb ~ PEAKLUMU  OJMTOMEpPHU3alMM B  OTHOWIEHMHM JUMEPHOrO  IPOAYKTA.
Kucnopoaconepkampe 3aMeaIUTENH, IOJIE3HbIE B PACKPBITBIX B HACTOSIIEM IOKYMEHTE
BapUAHTaX OCYIIECTBJIEHMs, MOTYT BKJIIOYAaTh B ceOsl BOAY, a TakKe TPETUYHbIE CIUPTHI U
npoctelie 3¢gupbl. Hanpumep, kuciopoacoaepkamii 3aMeINTeb MOXKET BKIIOYaTh B ceds 1o
MEHbIIEH Mepe OJHO W3 CIEAYIOIIEero. BOJAA, METAHOJ], 3TAHOJ, MPOIAHOJ, H30MPOINAHOJ,
OytaHoa, M300yTaHON, TPET-OyTHUIIOBBIA CIHUPT, METHI-TPET-OyTHUIIOBBIA 3QUP M STHI-TPET-
OyTuiossiii 3¢pup. MOXKHO TakKe UCIONb30BaTh CMECH CIIUPTOB HMJIM OJHOTO MIJIM HECKOJIBKUX
CIIMPTOB U BOABL. B HEKOTOPBIX BapuUaHTaX OCYIIECTBJIEHUS MAaCCOBOE OTHOIICHUE CMEIIaHHBIX
C4 ¥ OKCUI€HATOB MOYKET COCTABIISITH OT 5:1 mo 2:1.

[0037] Peakuuu onuroMepusaliy, MPOBOAUMbBIE B MPUCYTCTBUM KUCJIOPOACOAEPIKAIINX
3aMeUIUTeNIel, MOTYT OJHOBPEMEHHO IaBaTh OJHIOMEPbHI, TaKHe KaK JAMMEPbl U TPUMEPHI
U300JIe)UHOB WJIM H-OJIEpUHOB, a TakKe pa3jIMuHble KHUCJIOPOACOAep KaIue MOOOUHbIE
NPOAYKTHI, 00Pa3yIOIINECs B PE3YJIbTATE PEAKIIH 3aMEITUTENS C OJIEUHOM, H300JIEPUHOM HITH
U300J€(UHOBBIM  OJMIOMEPOM, TaKUM  Kak  JguMmep wid  Tpumep.  Hampumep,
KHCJIOpOZICOoNeprKalye MoOOoUHbIe MPOIYKThl OJUTOMEPH3AIMHA MOTYT BKJIIOUYATh B ceOst 3QUpHI
Cs-Ci¢ m cruptel Cs-Ci;. B HekoTopwhIx BapuaHTax ocyiiectBieHus: onepun C; MOxkeT
pearupoBaTh C 3aMEIIUTENEM C O0pa3OBaHHMEM BTOPHYHBIX 3(UPOB, TAKUX KAK METHUJI-TPET-
OyTHIIOBBIH 53U UM METHII-BTOP-OYTHIIOBBIH 3 Up, 9TO MOXKET OBITh HEXKENATEIbHBIM.

[0038] Ommromepusauus oj1eGUHOB U M300JI€PUHOB MOXKET BBIMOJIHATHCS B YaCTUYHO
XKHUIKON (pase B NMPHUCYTCTBUU KHCJIOTHOTO KAaTHOHHOTO IOJIMMEPHOrO KaTaiu3aTopa Jubo B
peaKkIMy IpsSIMOTO NMPOXOAA, JTUOO B PeaKLUN KaTATUTHYECKONW AUCTHIIISILNHI, TAe IPUCYTCTBYIOT
KaK IapoBas, Tak M >kunakas (aspl, a TakXke MapajuleNbHas peakuus/(ppakiuOHUPOBaHHE.
Karanusaropsl, UCTIONb3yeMble B PEAKTOpax OJIMIOMEPHU3ALMH B COOTBETCTBUHU C BapUaHTAMU
OCYLIECTBJICHHUsI HACTOSIIIEro N300pETeHNs, MOTYT BKIFOUATh B C€0sl KUCIIbIE CMOJIbI, TAKHE KaK
AMBERLYST 15 (mpousBoacrtBa kommanuu DuPont), mnm poacTBeHHbIE CMOJIBI HA OCHOBE
oJieyMa, U MOTYT BKJIFOYaTh B ceOsl KaTanu3aTopbl HA OCHOBE (POCHOPHON KHCIOTHI, TAKHE KaK
KaTaJIM3aTOPhl, U3BECTHBIE B MPOMBIIUIEHHOCTH Kak Katanu3atopbl SPA (TBepmas docdopnas
kuciora). Takke MOTYT HCIOJMB30BAThCSA CYJb(OKUCIOTHBIE KaTaJH3aTOPbl, TaKHe Kak
MaKpOIOPHCThIE CHJIbHOKUCIIOTHBIE KaTHOHHBIE CYJb(OKHCIOTHBIC KAaTaJH3aTOPbl HA OCHOBE
TIOJIUCTUPONIUBUHUJIOEH30JICY Tb(hOHATA.

[0039] B HekOTOpbIX BapHaHTaX OCYLIECTBJICHMs IMOJUMEPHbIE KaTaJlu3aTopbl MOTYT
OBITH amanTUpPOBaHBl TAaKUM 00pa3oM, YTOOBI OHM OOJagald HHU3KOW PEaKIHOHHOM
CIOCOOHOCTBEO IO OTHOLIEHHWIO K KHCIOPOACOAEPKAIIMM  3aMeuTessiM.  Hampumep,
NOAXOAALIAsl CIOWBAIOINAs M KUCJIOTHAs (PYHKIMOHAIBHOCTb KHCIOTO  IOJHUMEPHOTO
KaTaJnu3aTopa MOTYT OOECNEYHTh CHIKEHHE PEAKLIHMOHHOW CIIOCOOHOCTH MO OTHOLICHHIO K
KHCJIOPOZICONIEPIKAIUM 3aMEUIUTENSAIM, O0eClieurBasi TeM CaMbIM CHIDKEHHE MOTPEOHOCTH B
MOCJIENYIOUIeH OYUCTKE I YAAJIEeHUs] OKCUT€HATHBIX MOOOYHBIX MPOAYKTOB, KOTOPBIE MOTYT
00pa3oBbIBATBCS TPU  HCIIOJNB30BAHUHM 0OJiee PEAKIMOHHOCIOCOOHBIX C OKCHI'€HATaMH
KaTanu3aTopos. B mpenmectByromux cxemax aumepusauun C4 peakLUu B HEMOJBI)KHOM CJIO€

NpoOBOAATCA [JIA TMOBBIMICHHS CCICKTUBHOCTU IO OTHOLICHHUKO K JUMEPY Cg, BKJIHOYas
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NPOMEKYTOUYHBIE DPA3ETCHUs MEXIy pPeakTopamMH, 4YTOObl CBECTH K MHHHMYMY PEaKIHIO
mumepa Cg ¢ oOpa3zoBaHMeM TpuUMeEpa B MOCIEAYIOIIUX pPeakTopax. ABTOPBI HACTOSIIETO
n300peTeHnst OOHApYXKUJIM, YTO 3a CYEeT HAAJIEKAIIUX YCJIOBHHM peakiuu ANMEpPHU3alUd |
COOTBETCTBYIOLIETO HCIOJBb30BAHUS CEJIEKTHBATOPA MM 3aMEIJIUTENs B KaXKAOM pEaKTope
noTpeOHOCTh B IMPOMEXKYTOYHOM Cemaparope, TakoM Kak neOyTaHM3aTop, MOXeT ObITh
MHHUMAJIBHOH MM BOOOIIE OTCYTCTBOBATb, M IPU 3TOM BCE eIle JOCTUraeTcsl BBICOKOE
npeoOpa3oBanue onepuHOB u/mimu n3zoosnepuHoB. Takum oOpa3oMm, B HEKOTOPBIX BapHaHTaxX
OCYIIECTBJIEHHUs]  TOTOK, BBIXOMSALIMI M3 TEPBOTO  PEAKTOpa, MOXKET IMOJABAThCS
HETIOCPEACTBEHHO BO BTOPO peakTop Oe3 MPOMEKyTOYHOTO pa3AeieHHsi KOMIIOHEHTOB.

[0040] Ilocne mpoBeneHus peakLUUd B MPEALISCTBYIOIIUX peakTopax, TakKuX Kak
pPEaKTOpbl C HEMOABIIKHBIM CJIOEM, IOTOK, BBIXOISIIMNA M3 TOCIEOHEr0 pPEeaKkTopa, MOXKET
NOJABAaTbCS B PEAKTOP C KATATUTHYECKOW TUCTHIUIALMOHHOW KOJIOHHOW IUISl pa3fesieHus
NPOAYKTOB PeaKIMH, OOECIIeYrBasi B TO XK€ BpeMsl TajibHellIee mpeodpa3oBanue H300yTeHa HIH
apyrux onepuHoB Cy4 - Cs. B HEKOTOPBIX BapHaHTax OCYLIECTBICHHUS PEAKTOP C KaTATUTHYECKON
OUCTWULIUOHHOW  KOJIOHHOM  MOXKET  HCIOJB30BAaThCS sl OOECNEeYEHUs  MOJHOTO
npeoOpa3oBaHusl JIETKUX OJe(QUHOB U M3001e(PUHOB. BapraHThl OCYIIECTBICHUs, ONMUCAHHbBIE B
HACTOSIIEM JOKYMEHTE, NPEAyCMATPHBAIOT HEMPEPHIBHYIO AMMEPH3ALMI0 B DPEAKTOpE C
KATAIUTUYECKON AUCTUIUIIHIUOHHON KOJIOHHOM.

[0041] ITony4yaemble [UMEPBI MOTYT MCIIONb30BAThCs, HATIPUMED, B KAUE€CTBE ChIPbS ISl
NPOM3BOJICTBA PA3UYHBIX XHUMHYECKHX BEILIECTB, TAKUX KaK repOMIHUAbl W mecTuiuabl. B
APYTUX BapHaHTaX OCYINECTBJIEHUS IUMEpP MOKET IOAABATHCS B CHCTEMY AJKWJIMPOBAHMSA, I
OH MOJET IHCCOLMHPOBATh HAa COCTABJAIOIINE OJeQUHBI W pearupoBaTb C AJKaHOM C
oOpa3oBaHMEeM aJKHJaTa C TeMIepaTypoll kumeHuss OeH3uHa. JlUMepbl TakXke MOTYT
THAPUPOBATECS C OOpa3OBaHHEM YIJIEBOJOPONOB OEH3WHOBOTO psiia, TAKMX KaK H300KTaH,
W30HOHAH U ApPYyTUe YIiIeBOAOPOAbL. B Mpyrux BapuaHTax OCYyLIECTBJIEHHs COAEP KALIUM AUMEp
MOTOK MOXKET HCIOJNb30BaThCsl B KAa4eCTBE CMECH YIJIEBOAOPOAOB OEH3MHOBOTO psima Oe3
THIPUPOBAHUS UJTH aJKUITUPOBAHHSL.

[0042] PaGouune yciOBUsI BHYTPU PEAKTOPHBIX CHUCTEM KATAJIUTHUECKOW TUCTHUIUISLIUH
Ui TUMEPU3alUH  HM300JIepUHOB, Kak OBUIO OIUCAHO BBINIE, MOTYT BKJIKOYATh B ceOs
TEMIepaTypbl W JaBIEHHs, JOCTATOYHbIE JJII Q) W3BJICYEHHS HENPOpeardpOBaBIINX
yraesonoponos Cy w/mmm Cs, BOABI U APYTUX JIETKUX KOMIIOHEHTOB B BUJIE MapoOBO (hpakuuu
BepxHel (pakumu, b) TOCTHKEHHS KETaeMOH PEeaKIMOHHON CIOCOOHOCTH M300Je(pHHOB Hax
KaTaJM3aTOPOM U C) M3BJICYCHHUS AMMEpa B BUAE JKUIKOH (pakumu KyOoBoro ocratka. Takum
o0pa3oM, TeMIiepaTypa BHYTPH PEAKLIMOHHON 30HBI MOXET OBITh TECHO CBsSI3aHA C JIABJICHUEM,
KOMOMHAIMA KOTOPBIX oOOecrevynBaeT KureHue ojepuHa wu/mnm u3oonepuHa W BOIBI B
peakuoHHON 30He (30Hax). Jnst ucxomHoro cbipbs Cs MoryT morpeboBaThCsi Ooyiee BBICOKHE
TEMIEpaTypbl 1O CPABHEHHIO C HCXONHBIM ChipbeM C4, B T.4. U B YaCTIX KOJIOHHBI HIXKE
PEaKIMOHHON 30HBI, YTO 00ECNeUnBaeT OTACICHHE JUMepPa OT HENMPOPEarupoOBaBILINX UCXOIHBIX
COEIMHEHUM.

[0043] Temnepatypa B KOJIOHHE ONpENENsSeTCs TEMIIepaTypoll KUIEHUs KUJIKOU CMECH,
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NPUCYTCTBYIOLIEH MpH JI0OOM 3aJaHHOM JAaBJieHUH. Temreparypa B HIJKHUX YaCTSIX KOJIOHHBI
Oyzmer oTpakaTh COCTaB MaTepuasia B 3TOH 4YaCTU KOJOHHBI U OyZAeT BbIIIE, YEM TeMIepaTypa
BEPXHErO MOrOHA, TO €CTh MPU MOCTOSIHHOM JABJICHUM U3MEHEHUE TEMIIEPATyPhl YKa3bIBAECT HA
U3MEHEHHE COCTaBa B KOJIOHHE. [yl M3MEHEHUs] TeMIEPaTypbl MOXKHO U3MEHUTbH NABJIICHUE B
kononHe. Takum oOpa3om, Temmeparypa B PEaKLUOHHOH 30HE PEryJjHpyercs AaBJICHUEM C
nobaBieHueM Teruia (MOCKOJIbKY PEaKLMH SIBJISIOTCA K30TEPMHUYECKHMH), YTO BBI3bIBAET JIUIIb
Oonbiuee xuneHue. IIpy MOBBIIEHUM NABJIEHUS TEMIIEPAaTypa YBEIUYMBAETCS, M HAOOOPOT.
Jlaxxe Tpu UCTIOJIB30BAHUU JTUCTHIUIILIMOHHON KOJIOHHBI-PEAKTOpa HEKOTOpbIe OJeUHBI W/WN
n300J1e(UHBI MOTYT OCTaBaThCS HEMPOPEArHpOBABIIMMH M MOTYT BBIXOJUTh M3 KOJOHHBI C
BEPXHUM IIOTOHOM.

[0044] Tumepsl, onuromeps! U JitoOble 3upHbIe TOOOYHBIE MPOAYKTHI (B 3aBUCUMOCTH
OT HCIOJB3yEeMOro CIIHPTA), SBJSIFOIIUECS HauOoJjiee BBICOKOKHITILIMMH MaTepUaIaMHU,
YIASIIOTCS M3 PEaKTOpa IUCTHJUILMOHHOW KOJIOHHBI B BHZIE HIDKHEH ¢pakimu. Bepxssis
(dpakius MOKET COIEepKaTh 3aMEeIIUTENb, HENPOpearupoBaBiuil ojgeduH w/mmm usooneduH, a
Takke JEOOble JIETKWe MHEPTHBIC BEINECTBA, COAEpIKalIUecs B ChbIpbe, Takhe Kak OyTaHbl U
MIEHTAHBI.

[0045] Ha ®ur. 1 nOpowunrOCTpUpPOBaHA YIPOINEHHAs CXE€Ma CHUCTEMbl IS
olMroMepu3aui  (nuMepusanun) ojJeGuHOB W/WiIM H300IeQUHOB B COOTBETCTBHH C
PacCKpBITBIMUA B HACTOSILIEM AOKYMEHTE BapHaHTaMU OCYLIECTBJEHUs. B TO Bpems kak cUCTEMa
ONHUCBHIBAETCSl HIDKE Ui CMemaHHoro ceipbst C4, OHA MOXET aHAJOTM4YHBIM 00pa3om
HCTIOJIB30BATHCS 1JIs1 00paboTKH cMemaHHOro Chipbsi C4/Cs nii cMemaHHoro chIpbs Cs.

[0046] YraneBomoponHoe cripbe, Takoe kak padunat (RAFF-1) u3 npouecca BeigeneHus
OyTanueHa, cozmeprkaiiee n300e(pHHbIL, TaKHe Kak n300yTeH, 1 OOUH Win Oojee u3 n3o0yTaHa,
1-OyreHa, Oytaguena, H-OyTaHa u 2-OyTeHa, MoxeT moaasathbest mo suHuu 101 B peaktop 10,
TAKOW KaK pEeaKIMOHHAas CHCTeMa C HEMOIBIDKHBIM CJIOEM, COAeprKallas KaTajlu3arop,
NOAXOAAIIMM IJIs1 peakluil OJuroMepusaliuv. B HEKOTOpPBIX BapuaHTax OCYLIECTBJICHUS
comepxkanue OyTagueHa B HCXOIHOM ChIPb€ MOKET ObITh OrpaHH4YeHO BenuyuHOi MeHee 3000
yacTell Ha MWJUIMOH IIOCPEACTBOM NPEALIECTBYIOLIErO MPOLECcca, TaKOro Kak MpOLece
TUIPUPOBAHUS. 3aMeUIUTENb PeaKLUH, TAKOW KaK OJUH WJIM HECKOJIBKO CIIUPTOB, TAK)KE MOXKET
nonasatbcs B peaktop 10 mo mmanu 400. ANbTepHATUBHO W/MIIH AOTOJNHUTEIBHO B peakTop 10
MOXET IOAABATHCSA NOMOJHUTEIbHBIN 3aMennuTenb no jJuHuu 304; Takol MONMOJHUTEIbHBIN
3aMeUINTENIb MOKET MOCTYNAaTh U3 NOCIEAYIOLIEH UIN NPEALIEeCTBYOIENH CUCTEMBI N3BJICYEHUS
CIIUPTA, TAKOW KaK, HAIIPpUMED, NPOMILTIOCTpUPOBaHHasl Ha Pur. 3.

[0047] B peakrope 10 wu300yTeH pearupyer B TNPUCYTCTBUM KaTaJIM3aTOpPa,
COZEPIKALIETOCS B PEAKIMOHHOW 30HE, AJISl MPEeBpallleHHus 4acTH M300yTeHa M H-OJNe(pUHOB B
OJIUTOMEPBI, BKITFOYasi TUMepbl n300yTeHa. Berxomsimumii motok 105 u3 peakropa 10 Moxer ObITH
3aTeM OOBEIUHEH C IOTOJHUTENbHBIM 3aMEIUTENIeM peakLUuu (HalpuMep OKCUT€HAaTaMH) U
nogaH B peaktop 20, Takke cCOAepKALIUMN KaTaau3aTop, MNOAXOMAIIMN JUIsl peakLuid
onmuromepmsanyu. B peakrope 20 wu300yTeH pearupyer B INPHUCYTCTBHM KaTalnu3aTopa,

COZIepIKAILEerocss B PEaKLHMOHHON 30He, JJIsl MPEeBpaleHus] 4acTu u300yTeHa ¢ oOpa3oBaHHEM
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JOTIOJTHUTEIBHBIX OJIMTOMEPOB, BKJIIOYAsl AMMEPbl W300yTE€HA, B JOMOJHEHHE K OJIUTOMEpaM,
nonydyeHHelM B peaktope 10. Ilogawya Beixogswmero noroka 105 B peaktop 20 B HEKOTOPBIX
BAPUAHTAX OCYLIECTBIICHUS MOXKET OCYINECTBIISATHCS 0€3 CTagui MPOMEKYTOYHOTO pa3AeIeHHUs.

[0048] Bexopsauuii notok 204 u3 peakropa 20 MOXeET 3aTeM MOAABATHCS B KOJIOHHY 30
KATAJIMTUYECKOW AUCTHLIALMK. [Ipu HEoOXOAMMOCTH HJIM  JKENAaHHU  IOMOJHUTEbHbIA
3amennutens 301 MokeT mnoAgaBaTbCsl HEMOCPENCTBEHHO B KOJOHHY 30 KaTaquTHYECKON
auctwusinuy. IIoTok BeIXOAAMIEro motoka u3 peakropa 30 MOXKET BBOAUTBCS B KOJIOHHY
KaTaJUTUYECKON JUCTWUISALMU HI)KE PpEaKLHOHHOW 30HBL, COAeprkalled KaTajJu3aTop,
NOOXOMAIMM 1y onuromepusauuu. bonee  Tsbkenble  NPOAYKTHI  peakUUU  MOTYT
TUCTUUTUPOBATHCS BHU3, a M300YTEH U JIETKUE KOMIIOHEHTHI - BBEPX B PEAKLIMOHHYIO 30HY, T
u300yTeH W/uu Apyrue oje(uHbl pearupyroT B MPUCYTCTBHH KaTaIH3aTOPa, COAEPIKAIIErocs B
pPEaKIMOHHON 30HE, C NPEBpAIeHHEeM YacTH H300yTeHa B OJIMTOMEPBI, BKJIOYAs JHMEpPbI
n300yTeHa.

[0049] Bepxuuii auctuiiar 306 u3 peakropa 30 KaTaIUTUYECKON MUCTUIIISLUN MOXKET
BKJIFOUATh Hempopearuposasiune Cy4, Takue kak H-OyTaH, 2-OyTeH, 1-OyTeH u n300yTeH, a Takxe
HETPOpPEearupoBaBIINe CIIUPTHI, TAKHE KAK METAHOJ, U MOXKET HaIlpaBJISAThCS B OIWH MM Oojee
MOCJEAYIOUINX MPOLECCOB, TAKMX KaK 3KCTPAKLMs U H3BJIEYEHHE CIUPTA, AJKUIMPOBAHUE,
M30MepHU3aLHs WIH OOMEHHBIE MTPOLIECCHI.

[0050] B xadecTBe MOOOYHOM peaklUU 3aMeIJIUTEIb MOKET PearupoBaTh ¢ YACTHIO IO
MeHbIIEeH Mepe ogHOro nsoojeduHa u Jrodoro 1-OyTeHa, MPUCYTCTBYIOLINX B PEAKLIMOHHBIX
30Hax, ¢ 00pa30BaHUEM KUCIOPOACOAEPIKAIINX MOOOYHBIX MPOAYKTOB OJIMTOMEPHU3ALINH, TAKHX
KaK MeTUJI-BTOpP-OyTuioBbiil >¢up. IlapamnenbHo ¢ peakusMu OJUTOMEPH3ALMH OJIMTOMEPHI,
BKJIFOYAss JUMEpPbl U TPHUMEPb, a TakKe TsDKeNble TO00OYHbIE TPOAYKTHI PEaKILUH
AVCTWUINPYIOTCS] BHU3 M MOTYT OBbITh W3BJIEYEHBI B BUZE HIDKHEH (pakuuy uepes qunuro 2006, a
n300yTaH 1 J000H HEMpopearnpoBaBLINKA CIIUPT, U300yTeH U 1-OyTeH, eClii OHHU MPUCYTCTBYIOT
U HE BCTYMAIOT B PEAKIHIO, MOTYT IUCTHUJUTUPOBATLCS BBEPX U HM3BJIEKATHCS 4Yepe3 BEPXHIOK
nunano 300.

[0051] Hwxnuuii nponykt 206 KaTaquTHYECKON MUCTHIUISILIMOHHOM KOJIOHHBI MOJKET
BKJIFOYATh JUMEpPbl U TPUMEPHI, NTOIy4aeMble B pe3ysibTare peakuuu B peakropax 10, 20, 30, u
MOXKET HCIOJb30BaTbCsl B KA4deCTBE ChIPbs [UISl PA3JUYHBIX IOCJIEAYIOLIUX IPOLIECCOB.
Hanpuwmep, monyuaemast numepHast (paxiusi MOXKET HCIIOJb30BAThCS B KAYECTBE CBHIPbS IS
NPOM3BOJICTBA PA3JIMYHBIX XUMHYECKHX BELIECTB, TAKUX Kak repOMIMIOpl W mecTUluabl. B
APYTUX BapuUaHTaxX OCYILECTBJIEHMs AUMEpPbl MOTYT [O/1aBaThCs B CUCTEMY AJKHUJIMPOBAHMS, TIe
OHM MOIYT IHCCOLMUPOBATh HA COCTABISIOIINE OJe(QUHBI W pearupoBaTh C AIKAHOM C
oOpa3oBaHMEeM ajKujaTa C TeMIeparypol KumeHus OeH3uHA. Jlumep Takxke MOXKeT
THIPUPOBATHCS ¢ 0OPa30BaHUEM YIJIEBOJOPOOB OEH3MHOBOIO PsiAa, TAKUX KaK OKTAaH, HOHAH U
Apyrue yriaesonoponabl. B fapyrux BapuaHTax OCYLIECTBJIEHHUS COJAEPKALIUM JUMEp IOTOK
MOJXKET HCIIONIb30BATbCS B  KAueCTBE CMECH YIJIEBOJOPOAOB OEH3WHOBOrO psnma 0Oe3
TUPUPOBAHUS WIN AJKUINPOBAHMUSI.

[0052] AmnbrepHaTUBHO HIKHMHA mnpoaykr 200 mpu  KemaHUHM MOXKET ObITh
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JOMOJIHUTEIbHO Pa3eieH, HAIPUMEP B ONHOW MJIM HECKOJIBKUX NUCTUUISILUOHHBIX KOJOHHAX,
TaKMUX Kak pekThdukanroHHble koJoHHbI 40 u 50, kak npowumocTpupoBano Ha @ur. 1. Hukanit
NPOAYKT KaTATUTUYECKON AUCTUUISIIMOHHON KOJOHHBI 206, KOTOPBII BKJIIOUYAET B ceOst AUMEPHI
U TPUMEPBHI, a Takke OoJiee BHICOKOKHUIIAIINE OKCUI€HAThI, MOXET OBITh HANpaBJIeH B IEPBYIO
pexTudukannoHnyo kojgoHHy 40. [Totok 401 HCXOAHBIX TPOAYKTOB, KOTOPBIH MOKET BKJIIOYATh
B ceOs moOble HempopearupoBaBLINE KOMIIOHEHTBI IIMTaHMS, Takue Kak oJeQuHbl u
nzoonedunbl C4 nmm Cs, a Takke MHEPTHBIE BEINECTBA, TaKue Kak OyTaHbl WM U300yTaHbI, U
JIETKHEe OKCHIeHATBI, TAKUE KaK METaHOJI, a Takxke JIoOble 00pasyroiuecs jgerkue 3pupsbl, Takue
kak MTBE u MSBE, wmoxer ObiTh BO3BpaumieH B peaktopbl 10 w/mnmm 20 B KauecTBe
okcurenarHoro 3amemurenss 400. Yacte moroka 401 BepXHEro MOroHa TaK)Ke MOXKET ObITh
BbIMyIeHa 1Mo JUHUHU 402 Wi MOKeT ObITh UCTIOIh30BaHA B KAY€CTBE TOIUTUBHON CMECH.

[0053] ITorok 402 kyOOBOro MpoAyKTa U3 KOJIOHHBI 40, KOTOPBIH MOXKET BKJIIOYATH B
ceOs1 muMepbl U TPUMEPbl H300yTEHAa, MOXET NOJAaBaThbCsS HEMOCPEACTBEHHO KakK MPOAYKT
SKCIHOPTHOM MapKH, HCHOJNb30BaTbCsl B KAadeCTBe TOIUIMBHOW CMeCH, IIOAABaTbCA B
NOCJIEAYIOLINI MPOoLecC THAPUPOBAHMS I TIOABEPTaThCS NallbHEeHmeMy (pakLIHOHUPOBAHHIO,
Hanpumep B kosoHHe 50. Konmonna 50 moxker paszensats KyOoBbIid mponykt 402 Ha BepXHUH
notok 501 mumepos (u300kTeH) U ppakunto 504 Ci,y, KOTOpast BKIOYAET TPUMEPHI U BBICIINE
OJIUTOMEPBI OJIEPUHOB W/ HITH U300JIE(PUHOB.

[0054] ®ur. 1 WUOCTPUPYET CUCTEMY  Ppa3ACNICeHUs, BKJIIOYAIOIIYI0 JBE
JUCTUUIALIMOHHBIE KOJIOHHBI, MPOU3BOJALIME IUMEpP B KadecTBe BepxHero npoaykra 501. B
OPYTHUX BapHaHTaX OCYIIECTBJICHHs, KaK MOka3aHo Ha dur. 2, pekTudukaunoHHast KoyioHHa 60 ¢
OJTHOM pa3/eNUTENbHON CTEHKOM MOXKET HCIIONb30BaThCA I pasaeneHus noroka 206 kybosoro
NPOAYKTA KaTaJIUTUYECKON peKTU(UKALIMOHHON KOoHHBI 30 Ha moTok 401 BepXHEro npoaykra,
notok 501 numepoB u noTok 504 TsKETBIX TPOAYKTOB.

[0055] @ur. 3 mmmocTpupyeT mpouecc, NOZoOHBIH CHCTeMe, IMOoKa3aHHOW Ha Pur. 2,
BKJIIOHaOIMil  cucreMy 80 U3BJIEUEHUS CHOUPTA, KOTOpas MOXET HCIONb30BAaThCA IS
paszneneHusi BepxHero mnpoaykra 306 M3 peakTopa AUCTWULILMOHHOW KOJIOHHBI Ha
perupkyupyomuii nmorok 304 crupra W yriaeBomopoaHyr ¢pakiur 802, BKIIOYAOLIYIO
Henpopearuposasinue onedunsl C4-Cs, Hempopearuposasiue n3oonedunsl C4-Cs 1 UHEPTHBIE
BELIECTBA.

[0056] Kak ObUIO OTMEUYEHO BBILIE, PEAKIIMU JUMEPH3ALHS U OJTUTOMEPHU3ALUH SIBIITIOTCS
3K30TepMUUecKUMHU. [Ipn HEOOXOOUMOCTH MOXKET OBITh NPEAYCMOTPEH MEKCTYNEeHYaThId
XOJOAWIBHUK JJIs1 PEryJMpPOBaHMsI WIH CHIDKEHHs] TEMIepaTypbl MOTOKA, BBIXOAALIETO W3
peaktopa 10 u nogasaemoro B peakrop 20.

[0057] B To Bpems kak cuctema Ha @ur. 1-3 mokazaHa Kak BKJIOYAKOLIAS BA PEAKTOpPA C
HETIOIBIDKHBIM CJIOEM, MOKET HUCTOJIb30BATHCS OOJbIee UM MEHbIIEE KOJINYECTBO PEAKTOPOB.
B Takumx BapmaHTax OCYLIECTBJIEHHs I[10Jjaya OKCHI€HATOB W/WJIM CIHPTOB MOXKET OBITh
OpPraHM30BaHa TaKUM O0pa3oM, YTOObI AOCTHYbL JKENAeMOH CENEKTHMBHOCTH B PEAKIHIX
OUMEPU3ALH W/ WIH dTepu UKL,

[0058] Kak oTmeuanoch BbILIE, B BAPHMAHTAX OCYLIECTBJIEHHS HACTOSINErO H300peTeHHs
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MOXET  HWCHOJb30BATHCS  KUCIOTHBIM  KaTaiu3aTtop, OONajaroLIMii  O4YeHb  BBICOKOM
CEJICKTUBHOCTBIO B OTHOLIEHUH onuroMepusanuu. Hwuskas KOHBEpCHsI OKCHUI'€HATHOIO
3aMeIUINTENsl B TsDKENble MOOOYHBIE NMPOAYKTHI OKCHI€HATOB MOXKET OOECIEUHUThH BBITOAHYIO
nepepabotky. Hampumep, Hanumume HeOONBIIOrO KOJMYECTBA WM OTCYTCTBHE TSKEIBIX
okcurenaroB, Takux kak MTBE, MSBE u noOouHbIX mpoayKTOB OoJiee TSXKENIbIX OKCUIe€HATOB,
MOXET TO3BOJHMTH MCIONb30BaTh AMMEPHBIE W OJIMTOMEPHbIE MPOAYKTHI HANpsMyl, Oe3
JOTIOJTHUTENIbHBIX PAa3[eeHNNl KOMIIOHEHTOB IIOCJIE€ M3BJICYECHUS B CEKLIUU Pa3AEIeHMs], KAaK B
KOJIOHHE C Pa3feUTeIbHON CTEHKOM, TaK U BO MHOKECTBE AUCTUJUIALIMOHHBIX KOJIOHH.

[0059] B HekOoTOpbIX BapuUaHTaX OCYLIECTBJICHHs, HAMpPUMEP, METAHOJ MOXKET
UCTIOJIb30BAThCSI B KAY€CTBE OKCUTeHATHOro Moaupukaropa. Ilpu ero ncnoap30BaHUN METaHOJ
MOJKeT pearnpoBath ¢ oOpasoBanuem, Hanpumep, MTBE u MSBE, a Tak:ke COOTBETCTBYIOIINX
5¢upoB ammieHa. MeTaHON MOXKET U3BJIEKATbC B BEPXHEM IIOTOHE M3 PEaKTopa
KaTaJUTUYECKON NUCTHIUISALUH, U 3TOT BEPXHUN MOTNOH MOXKET MOAABAaThCs B 30HY U3BIEUECHUs
cnupta. [lockonpKy I1s1 OTAeNeHUs W W3BJIEYEHMs] METaHOJIa MOKET MCIOJb30BaThCsl BOAA,
METaHOJI, BO3BpalllaeMblii B peaKTOPbI, MOXET COAEPKAaTh HEKOTOPOE KOJHMUECTBO BOJBL.

[0060] B HekOTOpbIX BapuaHTax OCYIIECTBJIEHUS OKCUT€HATHBIM 3aMeJIUTeNb PeaKkIUU
MOJKET TPECTABISATh COOOH HMIIM BKIFOUATh B ceOs TpeT-OyTWioBBIA criupT. B HEkoTOphIX
BapHAHTaX OCYLIECTBJIEHUS PELUPKYJIUPYIOLINI METAaHOI MOXKET COAEpP KaTh BOAY, KaK yKa3aHO
BBILIIE, KOTOpas MOXKET pearupoBaTb C H300yTEHOM, Hampumep, ¢ OOpa3OBaHHEM TpET-
OyTtunoBoro crupra. beuto 0OHapykeHO, 4TO TPeT-OyTHUIIOBBIH CIUPT 00pas3yeT a3eoTPOIHYIO
cmech ¢ onepuHamu Cg U TakuM OOpa3oM MOXKET OBIThb HM3BJIEUEH C MOTOKOM JAHMEPHOTO
nponykta. beino obnHapyxkeHo, uro ucnoib3oBaHue onepuHa Cs B CbIppe CHOCOOCTBYET
Pa3pyLICHHUIO a3e0TPOMa U MOXKeT o0ecreunTh 0oJiee YHCTOe U3BJICYEHNE TUMEPHBIX MPOAYKTOB
NIPU UCTIOJIb30BaHUH OOKOBOTO MOTOHA, KaK MoKa3aHo Ha Dur. 2 u 3.

[0061] Beuo oOHapy)ke€HO, YTO B BapUaHTaxX OCYLIECTBJIEHHsS C KaTaJH3aTOPOM C
BBICOKOU CEJIEKTMBHOCTBHIO/HU3KOM PEAKIIMOHHON CIIOCOOHOCTHIO TI0 OTHOIIEHUIO K OKCHI€HATAM
TpeT-OyTHJIOBBII CHHPT MOMKET MPAKTUYECKH HE HWMETbh PEAKLHOHHOW CIIOCOOHOCTH IO
OTHOWIEHHI0 K onepuHaM u u3oojedpuHam. B Takux BapuaHTaX OCYINECTBIICHHS CEKIIHS
U3BJICUEHHS CITUPTA MOXKET OBITh UCKJIFOYEHA U3 MPOLIECCa, MOCKOIbKY OKCUT€HAT, U3BJICUEHHBIH
B BEPXHEM IIOTOHE M3 KOJIOHHBI C Pa3leIUTEIbHON CTEHKOW, MOXeT OBbITh BO3BpAIlEH B
peaxTophI Ui JalbHENIIEero UCIONIb30BAHMSI B KAUECTBE 3aMEeAJINTENS] PEaKLiu.

[0062] DraHoN, eciiu OH HCMOJIB3YETCs, MOXKET OBITh BBIIENIEH KaK B BEPXHEM IOTOHE,
TaKk U B KyOOBOM NPOIYKTE KOJOHHBI KaTAIUTHUECKOH mucTriusiuni. COOTBETCTBEHHO, NPHU
UCTIOJIb30BAHUH 3TAHOJIA MOXKET OBITh XKeNaTesIbHA CEKIUS M3BJICUEHUS CITHPTA.

[0063] Taxke ObpLIO OOHApPYKEHO, YTO TMPOIMAHOJA M H3OMPOMAHON MPAKTUYECKH HE
00 amar0T PEaKLMOHHOW CIIOCOOHOCTBIO IO CPAaBHEHUIO C KaTalU3aTOpPOM C BBICOKOM
CEeNIEKTUBHOCTBHIO/HU3KOH PEaKIIMOHHOM CITOCOOHOCTBIO MO OTHOIIEHHUIO K OKCUTeHaTaM. B Takux
BapHUaHTax ocyliecTBiIeHust crnupThl C3 MOTyT OBITh BBIAENEHBI B HIDKHEH 4YacTH peakTopa
KaTAJIUTHYECKOW MUCTUJULLUY, a 3aT€M MOTYT OBITh W3BJIEYEHBI B BEPXHEM IIOTOHE INEPBOM

HHCTHHHHHHOHHOﬁ KOJIOHHBI HJIM B BCPXHEM TIIOIOHE HHCTHHHHHHOHHOﬁ KOJIOHHBbI C
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pa3nenuTeNbHON CTEeHKON. B Takux BapmaHTax OCYLIECTBIIEHHS CIIUPT MOXKET OBITh U3BJICUYEH B
BEPXHEM IIOTOHE IHCTUUISLMOHHON KOJIOHHBI C Pa3[elUTEeNbHON CTEHKOH M MOXET OBITh
BO3BpAllleH B PEaKTOPbI AJIs AAJIbHENIIEr0 UCIONb30BAHNS B KAUECTBE 3aMEAJIUTENS] PEaKLIUu.

[0064] Korma wucmonb3dyercss Oojiee TsDKENbI 3aMenyuTenb (HampuMep, MPOIAHOI,
U30IIPONAHOJ, TPeT-OyTUIIOBBIN CHHMPT), BEPXHUH IMOTOH KATAIUTHYECKOH AMCTHLIALMOHHOM
KOJIOHHBI MOXKET BKJIIOYAaTh B Ce0sl TOJNBKO HENpOpearupoBAaBILIME JIETKHE YIJIEBOJOPOIHBIE
KOMITOHEHTHI ChIpbst. M3Bneuenue noroka C4, cBOOOJHOTO OT OKCHUI€HATOB, MOXKET IO3BOJIHTH
U3BJIEKATh BEPXHUM MOTOK KaTATUTHUECKON MUCTHIUISILMM AJISl UCTIOJIb30BAHUS B TIOCIEIYIOLIIX
npoueccax ¢ HeOONbIION AOMONHUTENbHON 00padoTKOl uiu Oe3 Hee mepen HCIOJIb30BAaHUEM,
HampuMep, B 30HE AJKWJIMPOBAHUS ISl MpeBpalleHHsi U300yTaHa B OKTAHBL, CPEAH MPOUYMX
BO3MOYKHBIX MOCJIEAYIOIUX MPUMEHEHUH, YTO MOXKET OBITh JIETKO MPENyCMOTPEHO.

[0065] Kak Obuto OmMUCAaHO BBINE, B HEKOTOPBIX BAPHUAHTAX OCYIIECTBJICHHS
KaTaJIM3aTOPBI, HCIIOJIb3yEeMbIe B PEAKLIMOHHBIX 30HAX OJIMTOMEPHU3ALIMH, MOTYT OBbITh BBIOPAHBI
Tak, 4TOOBl OHM HMENM HHU3KYI0 PEAaKIHOHHYI CIIOCOOHOCTb C OKCHI€HATaMH, MPOH3BOIS
MEHbIIE MOOOYHBIX OKCHUI'€HATHBIX TMPOAYKTOB. AJIBTEPHATUBHO WJIM JOMOJHUTEIHHO
UCTIONB3YEMBbIHl OKCHUT€HATHBIA 3aMEIUINTENb MOXKET HMETh 0oJieeé HHU3KYI) PEaKLHOHHYIO
CIOCOOHOCTh IO CPAaBHEHWIO C BBIOPaHHBIM KaTannu3aTopoM. CHCTEMBI W TPOLECCH B
HAaCTOALIEM JOKYMEHTE B KadecTBe 3aMe[yIUTeNiell peakiuud MOTyT MPeANOYTHTENbHO
ucrionb3oBate C3 W Oonee TsDKeNble CIHUPTBL, TEM CaMbIM MUHHUMH3HPYS WM YCTPaHSI
HEOOXOIMMOCTD pa3ziesIieHHsI CITUPTOB B BEPXHEM MOTOKE KATATUTUYECKON TUCTHIUIALIUH.

[0066] Kak Obu10 onucano Bbie, onepunsl Cy, cocTosALe U3 M300yTeHa, OyTeHa-1 u
OyTeHa-2 U3 yriieBOJOPOIHOTO ChIPbsi, cMeUBarOTCs ¢ ppakmueii cimptos Ci-C4 u/umi BOmoH.
ITponecc ympaBiasieMol OJUIOMEPH3aLUH MOXKET BBIMOJHATHCS C UCIOIb30BAHHEM JIFOOOro M3
ciiuptoB C;-C4 1 BOABI WM KOMOMHALMM COUPTOB U BoAbl. CmermnanHble yrieBogoponsl Cq u
CIOUPT 3aTeM HAMNpABIAKOTCA B PEAKTOP C HEMNOABIDKHBIM CJIOEM, COAEPKALIUi KHCIOTHBIN
KaTaau3aTop OJUIOMEpU3alliyd, B KOTOPOM IPOTEKAIOT KOHTPOJUPYEMble PpPeaKIHH
onuromepuszaiun ¢ obpasoBanuem onepuHoB Cg, Cpp u Cig. s 3amemienust peakmuii u
YIJIYUIIeHUS] CeNeKTUBHOCTH oOpasoBanus onepuHoB Cg crimptbl C;-Cy4 w/mnm Bo#a AEHCTBYIOT
KaK MOAYJIATOPBI WJIN CEJIeKTUBATOPBL. B 3aBUCHMOCTH OT CTeneHu npespaiieHusi oyeuHoB Cy
OOWH WM JIBa peakTopa paboOTalOT MOCIENOBATEIbHO, UYTOOBI MOBBICHTH OOIIYIO CTENEHb
npeoOpa3oBaHusi OyTeHOB. BBIXOmALIMI MOTOK M3 peakTopa OJMIOMEPHU3AaLUU TOAAETCS B
KOJIOHHY KaTaJUTHYeCKON AMCTUJUIALIMK, B KOTOPOHM paclojoXKeHa KaTaluThdeckasl CEeKLHs,
cofieprkallasi KaTajlu3aTop OoJuroMepusanu. B 3aBUCHMOCTM OT TUNA CIHUPTAa H3BJIEYEHHE
CIUpPTa MOXKET NPOMCXOAMTb B BEpPXHEW WM HIDKHEH YacTU KOJIOHHBI KaTaJUTUYECKOM
AUCTWUIINMKA. HukHUI NpOAYKT KaTalUTUYEeCKOW AUCTWUIALIMM 3aTeM HamnpaBlseTcsl Ha
cTaguio (PPaKUMOHUPOBAHUS, COCTOSAIIYID W3 KOJOHHBI C Pa3IeIUTENbHON CTEHKOH, IJIs
OTIEJICHHsI CIIPTA, OKCUreHaToB U Boabl OT osnepunoB Cg, Cio u Ci6. Pa3nenurenvHas cTeHka B
KOJIOHHE MOXKET pacrojaraTbCsi He MO LEHTPY WIN NOoCepelrHe B 3aBUCUMOCTH OT KOJNYECTBa
nony4aeMblx oiepuHoB Cio u Cis. BepxHuil mpoaykT KOJOHHBI C Pa3IeIUTENbHOH CTEHKOH,

COCTOHI_III/II\/’I B OCHOBHOM H3 BOCCTAHOBJICHHOI'O CIIMPTa U HEKOTOPOIO KOJINYECTBA OKCUI'CHATOB,
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3aTeM HampaBisAeTCsl OOpaTHO B PEAKTOPbl M HA KATAIUTUYECKYIO UCTHIULILUIO JUIs
yIOpaBiIeHUusl peakuued ojuromepusauuu. boxosas (pakiusi BbICOKOUHCTHIX onedpuHOB Cg
Oepercs ¢ mpaBoil CTOPOHBI KOJIOHHBI C Pa3AeNUTeIbHON CTEHKOM;, HanpuMep, OokoBas (pakiius
MokeT conepkarb Oonee 90 mac.% onepuHoB Cg B HEKOTOPBIX BApHAHTaX OCYILIECTBJIECHUS,
bonee 95 mac.% onepuroB Cg B ApPyrMx BapHaHTaxX OCyIIeCTBjeHus, U Oonee 98 mac.%
oneuHoB Cg B APYrHX BapHAHTAX OCYLIECTBICHUS. B TO BpeMst Kak mpOLIECChI ONMCAHBI BBILIE B
OCHOBHOM B OTHOLIeHMH (pakiuu C4, OHU MOTYT aHAJIOTMYHBIM OOpPa30M MPUMEHSTHCS IS
NOJIy4eHHUs1 OOKOBOH (Dpakivy TUMEPOB C aHAJOTMYHON CTENEHbI0 YHCTOTHI C UCTIOIb30BAHUEM
ucxoaHoro cbipbsi Cs vu cmecu C4/Cs. B 3aBUCUMOCTH OT THIA CIUPTA, €CM CIIUPT JIETKUH, TO
OH (PpaKLMOHUPYETCS B BEPXHEH YaCTU KOJOHHBI KATATUTHYECKON TUCTHIUISLIUH, U €r0 MOXKHO
U3BJIeYb TPOTUBOTOYHOH TPOMBIBKOW BONOW C TMOCHEAYIOIMM (PAKIHOHHUPOBAHUEM IS
JaJbHEHIIero oTaeNneHusi cnupra. M3BiedeHHbld CupT CO cTaanu (PpakLUOHUPOBAHUS 3aTEM
BO3BPAIIAETCS] B PEAKTOPbI M B KATAJIUTHUYECKYIO IUCTHIUBILUOHHYIO KOJNOHHY. CrupT IJIs
MIOTIOJTHEHUS TIOJAETCS TI0 Mepe HEOOXOUMOCTH.

[0067] OnHUM U3 NPEUMYIIECTB IO CPABHEHMIO C MPEALIECTBYIOIUM YPOBHEM TEXHUKH
SBIIIETCSI MUHUMaJIbHOE Mpou3BoacTBo >¢upos (Taknx kak MTBE, MSBE, ETBE, ESBE), uro
JaeT YCTAaHOBKE OOJBINYIO TMOKOCTh B IUIaHE MOTPEOHOCTH B OKCHreHatax. B 3aBHCHMOCTH OT
TpeOOBaHUH YCTAHOBKH MPOIECC MOXKET OBITh aJaNTHPOBAH C MCIIOJIB30BAHUEM ITOAXOISINETrO
criupra. Kpome TOro, ucnosib3oBaHue AUCTUIUISILMOHHONW KOJIOHHBI C Pa3A€IUTEIbHON CTEHKON
Ha TOCNenyrlled craanu (QpakUOHUPOBAHUA OOJiee TSKENbIX IPOAYKTOB MOXKET TaKXkKe
YMEHBIUINTh KOJHYECTBO OOOpPYIOBaHMA M IUIOIIAAb YYacTKa IO CPAaBHEHUIO C OOBIMHOMN
MOCJIEI0BATENIbHOCTBIO KOJIOHH.

[0068] B TO BpeMs Kak HAaCTOsIIEe PACKPBITHE BKIOYaeT B ceds OrpaHHYEeHHOE
KOJIMYECTBO BAPHUAHTOB OCYINECTBJICHUS, CIELHAJIUCTy B JAaHHOH OONAaCTH TEXHHKH,
o0iamaroIemMy TMPEUMYIIeCTBOM 3TOrO PAacKPbITUS, OyAeT TOHSATHO, YTO MOTYT OBbITh
pa3paboTaHbl M OPyTrUe BapUaHTbI OCYIIECTBJICHUS, KOTOPbIE HE BBIXOAST 3a Mpenesibl 00JacTh
OXBaTa HACTOsIEro packpbiTusi. COOTBETCTBEHHO, 00ACTh OXBaTa MOJIKHA OBITH OrpaHUYEHA

TOJIBKO MpHJIaraeMoi popmyJioil H300peTeHuUsI.



19

D®OPMYJIA U3OBPETEHUS

1. ITpouecc anst nuMepusauu ojieUHOB W/ UITH H300J1e(DIHOB, COMEPIKAIIIHIA:

nofadyy OKCHI€HATHOro MoAu(uKaropa peakuuy U CMEIIaHHOTO YIJIEBOJOPOIHOIO
CBIPbsSI B PEAKTOP C HEMOJBIDKHBIM CJIOEM, COAEPKAIMH KaTalu3aTop OJUTrOMEpH3alMH, MpU
5TOM CMEIIAHHOE YTIJIEBOIOPOIHOE ChIPbE CONEPXKHUT M300yT€H M HeoOsA3aTeNbHO ONUH WU
Oosee u3 m3o0yTaHa, H-OyTaHa, 1-OyTeHa u 2-OyTeHa,;

pearnpoBaHne U300yT€Ha B pPEAKTOpPEe C HEMOABIKHBIM CJIOEM B  YCIOBHSIX
OJIUrOMepH3aliu ¢ 00pa30BAHUEM BBIXOISIIErO MOTOKA PEAKLIUH, COIepIKAIero MoaupukaTop
peakuuy, AuMepbl H300yTeHa, HEMpOpearupoBaBIINN U300yTeH, JHOOBIe 00pa30BaBIIHECS
OKCHI'€HATHBbIE  BBICOKOKHUIISIIIME TOOOYHBIE TPONYKTHI pPEaKLUUH, a Takke Jro0oi
HeTpopearupoBaBIIni H300yTaH, H-OyTaH, 1-OyTeH u 2-0yTeH;

NoJIavy BBIXOMASALIETO IMOTOKA Peakuuu Oe3 pa3fesieHrsi KOMIIOHEHTOB BO BTOPOH peakTop
C HETIOJIBIKHBIM CJIOEM, COJEpPIKaIUil KaTaIH3aTop OJIMTOMEPHU3ALIHH;

pearmpoBaHue HEMPOpearnpoBaBLIEr0 H300yTeHa BO BTOPOM PEAKTOPE C HETIOIBHIKHBIM
CJIOEM B YCJIOBHUSIX OJIMTOMEPHU3ALMH ¢ 0Opa30BaHMEM JIOTNOJHUTENBHBIX TUMEPOB HM300yTEHa,
U3BJICYEHHE BTOPOTO BBIXOISIIErO MOTOKA PEAKIHH, COAEpPKAIero MOAN(HUKATOp peakuuy,
auMepsl n300yTeHa, JroOble 00pa3oBaBLIMECS OKCHUIE€HATHBIE BBICOKOKUILAIINE IMOOOUYHBIE
NPOAYKTBI PEAKIHNH, a Takke 000 HempopearupoBaBIMK n300yTaH, H-OyTaH, 1-OyTeH u 2-
OyTeH;

1oZjavy BTOPOTO BBIXOJSINETrO MMOTOKA peakuuu 0e3 paszesieHusi KOMIIOHEHTOB B PEAKTOP
KaTaJIUTUYECKON MUCTWUIALMYK, UMEKIIMI 30HY PEaKUUOHHOW AUCTWIISLMM, COAEPIKAIIYIo
KaTaJnu3aTop OJMIOMEPU3aLINY,

OJTHOBPEMEHHO BHYTPH PEAKTOPA KATAIUTHYECKOW AUCTUIUISALMH:

pearupoBaHHE HENpOpearupoBaBLIETO H300yT€HAa M3 BTOPOTO BBIXOMAIIErO IMOTOKA
peakuuu ¢ 0Opa3oBaHUEM JOMOJHUTENBHBIX TUMEPOB H300yTEHa,

OTHENICHHe JUMEPOB M JIOOBIX KHCJIOPOACONEPKAIIUX BBICOKOKHUIIIIUX MOOOYHBIX
NPONYKTOB pEaKLUH, HM3BJICKAEMbIX B BUIE HIDKHEH (pakuuu, OT u3o0yTaHa, H-OyTaHa W
moboro HempopearuposasLiero n3odyrena, 1-Oyrena u 2-0yTeHa, U3BJIEKAEMbIX B BUIE BEpXHEH
bpaxmm.

2. Ilpouecc mo m. 1, B KOTOPOM KaTajau3aTrop OJMIOMEPU3ALIMU, COAEPKAIIUICA B
KaXXJIOM M3 PEAKTOPE C HEMOABIKHBIM CJIOEM, BTOPOM PEAKTOPE C HEMOABHIKHBIM CIIOEM U 30HE
PEAKLMOHHON TUCTUIUISALIUH, COIEPKHUT CYIb(POKUCIOTHBIN KaTaan3aTop.

3. Ilponecc mo m. 1, B KOTOPOM OKCUT'€HATHBIA MOJU(PHUKATOP PEAKIMH BbIOUPAETCS W3
IPYIIIBL, COCTOSIIIEH U3 METAHOJIA, 3TAHOJA, MPOMAHOJIA, H30MPOIIAHOJA, a TAKKE UX CMECeil.

4. Tlpouecc mo m. 1, B KOTOPOM HWXKHSA (Ppakuust IOMOJHUTEIBHO CONEPIKUT

>
MOIU(HUKATOP peaknud W TPUMEpPbl H300yTE€Ha, MU NPOIECC MONOJHHUTENBHO BKIFOUAET
paszneneHue HIDKHEH (pakuuy B KOJOHHE AMCTIIULINMUA C PA3eUTENIbHOW CTEHKOH s
U3BJICUCHUS BepXHer Ppakunu, Gpakuuu OOKOBOro MOroHa, Coaeprkameil fuMepsl n300yTeHa, u
HIDKHEH (pakium, conepakaiiei TpuMepbl H300yTeHa.

5. IIpouecc mo m. 4, B koTopoM (hpakuust OOKOBOTO MOroHa coaepxkur donee 95 mac.%
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IUMEpPOB U300yTeHa.

6. Ilponecc mo m. 4, B KOTOpOM OfHa WM 00€ W3 HIDKHEH (ppakuuu W3 KOJIOHHBI
IUCTWULILUNA C Pa3leUTEIbHON CTEHKOM M BepxXHell (pakuuy W3 KOJOHHBI AUCTHIUIALIUU C
pa3ienuTeNbHON CTEHKON CoAeprkaT KUCIOPOACoAep KaLie MTOOOUHbIE IPOIYKTHI HIIH COEPKAT
MOIU(PHUKATOP PEAKLIUH, IPHUEM IPOLIECC JOTIOJHUTEIBHO COAEPIKUT:

U3BJIeYeHHEe MOAM(PUKATOPA PEAKLNU WIN KHCIOPOACOAEPIKAINX MOOOYHBIX MPOAYKTOB
U3 ONHOH WM 00eMX HIDKHHMX (pakLuil M3 AMCTHUIALHNOHHON KOJIOHHBI C pPa3fesTeNIbHON
CTEHKOW U BepXHeW (PpaKIK U3 TUCTHUIUISIIUOHHON KOJIOHHBI C Pa3feIuTeIbHON CTEHKOM, U

PELUPKYJISILHMIO U3BJICUEHHOTO MOIMU(HUKATOPA WM KUCIOPOACONEPIKAIIEro MOOOUHOrO
NPONYKTa B OIWH WM HECKOJIbKO PEAKTOPOB C HEMOABW)KHBIM CJIOEM, BTOPOW PEAKTOp C
HETIOIBIKHBIM CJIOEM U PEAKTOP KaTAJTMUTUIECKON JTUCTUILISLIIH.

7. Ilponecc no 1. 1, TONOJHUTEIPHO BKIFOYAOLINN:

nonmavy cMmecu yrieBogoponos Cy4, comepxkaruedi uzodyren, 1-0yteH, 2-0yTeH, n3o0yTaH
U H-OyTaH, B pEaKTOp TUIPOU3OMEPHU3ALIUHL;

rugponsoMepuzaunto  1-Oyrera B cmecu yraesogopopoB Cs4 ¢ oOpasoBaHHEM
JOTIOJTHUTEIBHOTO 2-0yTeHa,

¢pakunornpoBanue cmecu yrieBogoponoB Cy4 ¢ TONydeHHEM BepxXHeW (pakiuy,
comepakaiieit n300yTeH U n300yTaH, U HIDKHEH (pakunu, copeprkaiei 2-OyTeH u H-OyTaH; u

nojady HIbkHel (paxium, comepskamiei 2-OyTeH n H-OyTaH, B KaueCTBE CMEIIAHHOTO
YII€BOAOPOIAHOTO ChIPbSl B PEAKTOP C HEMOABIDKHBIM CJIOEM.

8. Ipouecc st muMepu3aiy OJeQUHOB U/UIH U300JIe()MHOB, COIEP KAIIIHIA:

nofadyy OKCHI€HATHOro MoAH(HKaTopa peakuuy U CMEIIaHHOIO YIJIEBOJOPOAHOIO
CBIPbsSI B PEAKTOP C HEMOIBIKHBIM CJIOEM, CONIEp’KallUi KaTalnu3aTop OJIUIOMEpU3alluH, TpH
5TOM CMELIAHHOE YTJIEBOAOPOAHOE ChIpbe COAEPKUT yrieonoponsl Cy4, yraesogopoasl Cs uimm
cmech yraesogoponoB Cs; u Cs, mpuueM 3TH yIeBOAOPOABI COOTBETCTBEHHO BKIIIOYAIOT
u300j1e(uHbI, H-onepuHbl, n3onapaduHbl U H-napapuHbL;

pearupoBaHue H300JIEPUHOB B PEAKTOPE C HEMOABIDKHBIM CJIOEM B  YCJIOBHUSIX
OJIUrOMepH3aliu ¢ 00pa30BaHUEM BBIXOJSINErO MOTOKA PEAKLUH, CONIepIKamero Moaudukarop
peakuuu, auMepbl u3ooNieUHA, HEMpPOopearupoBaBIInil H300JeduH, 0ObIe 00pa3oBaBIINECS
OKCHI'€HATHBIE  BBICOKOKHUISIIIUE TOOOYHBbIE MPOAYKTHI PEAKIHH, a TaKxke JIEoObIe
HeTpopearnpoBaBIune n3onapadpuHel, H-mapaduHbl U H-OJeQHHBI,

NoJavuy BBIXOASALIETO IMOTOKA PEAKINU Oe3 pas3lesieHus] KOMIIOHEHTOB BO BTOPOH PEaKTOp
C HETIOJBIKHBIM CJIOEM, COJEpPIKAIUi KaTaJIH3aTop OJIMTOMEPHU3ALIHH;

pearupoBaHHE HENpPOPEarupoBaBIIMX  H300JEpHMHOB BO BTOPOM  pEaKTOpe C
HETIOABIDKHBIM CJIOEM B YCJOBHSX OJUIOMEPU3ALUU C OOpa3OBaHHEM JOTOJIHUTENbHBIX
IUMEpPOB H300Je(prHA, HM3BJIECUEHHE BTOPOrO BBIXOMALIETO IOTOKA PEAKLIUH, COAEPIKaIlero
MOIU(HUKATOP peakuuu, AUMepbl wu3oonepuHa, JOObIe 00pa3oBaBIIMECS OKCUTE€HATHbIE
BBICOKOKHITSIINE TOOOYHbIE TNPOAYKTHI PEAKIUH, a Takke Jo0ble HEnpopearnpoBaBILINe
n3onapaduHbl, H-nmapaduHbl U H-0NepUHBI,

NoJia4yy BTOPOTO BBIXOJSIIErO MPOAYKTa peakuuu Oe3 pas3nesieHHs: KOMIIOHEHTOB B
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peakTop KAaTaJUTHUYECKOW JOUCTWUIALNH, WMEIOLUN 30HYy pPEaKLUUOHHON JUCTHIISALUH,
COZEpIKALLYIO KAaTaIUu3aTOp OJIUIOMEpPHU3aLty,

OJIHOBPEMEHHO BHYTPU PEAKTOPA KATATUTUYECKON TUCTUIIIISLIUN:

pearupoBaHUEe HENPOPEearHpoOBaBIINX H300Je(UHOB M3 BTOPOrO BBIXOJSINErO IOTOKA
peakuuu ¢ 00pa3oBaHUEM JOMOJHUTENBHBIX TUMEPOB H300J1e(pUHOB;

OTAEJECHHE JAUMEPOB M JIOOBIX KHCIOPOACOAEPKAIIUX BBICOKOKHITAIINX IMOOOYHBIX
NPOAYKTOB PEAKLMH, M3BJIEKAEMbIX B BUAE HIDKHEW (pakiuy, oT u3onapaduHa, H-napaduHa u
m000ro HempopearupoBaBIIero H30oJepuHa W H-oJeUHA, HM3BIEKAEMBIX B BHUJAE BEpXHEH
bpaxmym.

9. Ilpouecc mo m. 8, B KOTOPOM KaTaJIU3aTOP OJUTOMEPU3ALMHU, COACPIKAILUICST B
K2)KJ0M U3 PEaKTOPE C HEMOJBUKHBIM CIIOEM, BTOPOM PEaKTOpE C HETOABIKHBIM CIIOEM U 30HE
PEAKLMOHHON TUCTUIUISALIUH, COOEPKHUT CYIb(POKUCIOTHBIN KaTaau3aTop.

10. IIponecc mo 1. 8, B KOTOPOM OKCHUI€HATHBIH MOAM(PHUKATOP peaKfy BHIOUpAETCsS U3
IPYMIIbL, COCTOALIEHN U3 METAHOIA, 3TaHOJA, IPONAaHOJIa, U30MPOINAHOA, a TAK)KE UX CMece.

11. Tlpouecc mo m 8, B KOTOPOM HIKHSS (Ppakuusl MOTOJIHHUTENBHO CONEPIKUT
MOIU(HUKATOP PEaKLUUH MU TPUMEPbl H300Je(PUHOB, M TMPOLECC IOMOJHUTENBHO CONEPIKUT
pa3neneHue HIDKHEH (pakuuy B KOJOHHE AMCTIIULIOMUA C PA3eUTENIbHOW CTEHKOH s
U3BJICYCHUsT HIDKHEH (¢pakuuu, ¢pakuuu OOKOBOTO TIOTOHA, COAepramed  TuMepbl
n300J1e(PUHOB, U HIDKHEN (paKIiy, Coaeprkaliel TpuMepsl H300J1e(HOB.

12. TIpouecc mo 1. 11, B koTopoM ¢pakuus OOKOBOTO MOroHa conepskut donee 95 mac.%
IUMEPOB U300J1€(UHOB.

13. TIpouecc mo m. 11, B xoropoMm onHa unu oOe M3 HUXKHEH (pakiIuy W3 KOJOHHBI
IUCTWUISILUKA C Pa3/eNUTEIbHON CTEHKOM M BepxHell (pakuuu W3 KOJOHHBI AUCTHIUIALIUU C
pa3eNuTeNIbHON CTEHKON COepIKaT KUCIOPOACOAEp KAIIHE ITOOOUHBIE TPOAYKTHI MM COAEpIKaT
MOAM(DUKATOP PEAKLHH, IPHYEM MPOLIECC JONOJIHUTEIBHO COIEPIKUT:

U3BJICYCHHE MOAU(PHUKATOPA PEAKIIUH UM KUCIOPOACOAEPIKAIUX MTOOOYHBIX MPOIYKTOB
U3 OAHON WM O0EeuX HIKHUX (Ppakuuii U3 JUCTHIUISIMMOHHON KOJIOHHBI C Pa3eIHTEIbHOM
CTEHKOW U BepXHeW (PpaKIK U3 TUCTUIUISIIUOHHON KOJIOHHBI C Pa3feIuTeIbHON CTEHKOM, U

PELMPKYJSILHUIO0 U3BJIEUEHHOTO MOAM(HUKATOPA WIM KUCJIOPOICONAEPIKAINEro MOOOYHOTO
NpOAYyKTa B OAWH WM HECKOJBKO PEaKTOPOB C HEMOABM)KHBIM CJIO€M, BTOPOH pEaKkTop C
HEMOJBUYKHBIM CJIOEM U PEAKTOp KaTaJIUTHYECKON TUCTUILIALUN.

14. Cucrema nisi CENEKTUBHOH JAWMEpHU3alUMU OJe(PHHOB W/HIN H300Je(UHOB,
BKJIFOYAIOIIIAsL:

CBIPBEBOI MOTOK Ui TOJA4YM OKCUT'€HATHOrO MOIMU(UKATOpPA PEAKLUUU U3 CHCTEMBI
NOJa41 OKCUT'€HATHOTO MOAN(DHUKATOPA PEAKIHH;

CBIPBEBOM MOTOK /JIs MOIaYM CMELIAHHOTO YIJIEBOAOPOAHOTO ChIpbsl U3 CUCTEMBI MOAAYU
CMEIIAHHOIO YTJIEBOAOPOAHOIO ChIPBS, coiepxkalnero yriesogopoasl Cs, yrnesopoponasl Cs,
un cMech yriaesogoponoB Cs u Cs, mpuueM yKa3aHHbIE YIJIEBOAOPOAbl COOTBETCTBEHHO
BKJIFOYAIOT B ce0s1 m300seuHbl, H-onepuHbl, n3onapapuHb! 1 H-apagpuHsbI,

p€akTop C€ HCIOOABUXKHBIM CJIOEM COI[Gp)KaH.II/Iﬁ KaTajanus3aTtop OJMIroOMEpHU3aluu,
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BBITOJIHEHHBII C BO3MOJKHOCTBIO IpUEMa CMEIIAHHOTO  YIJIEBOAOPOAHOIO CHIPbS U
OKCHI€HATHOTO MOAU(HKATOpPa peakluuu, a TakkKe Ui B3auMOAEHCTBHA H300Je(pUHOB B
peaKkTope C HEMOJIBHKHBIM CJIOEM B YCJIOBUSAX OJMIOMEPU3ALUU C 0OPa30BAHHUEM BBIXOISINErO
NOTOKA  peaklyy, COAepKallero  MoAu(UKaTop  peakiuu, JuMepbl  u3oojeduHa,
HerpopearupoBaBLUIMi  H300JeuH, JMOOble 00pa30BABLIMECS] OKCUI'€HAThl BBICOKOKHUITSIINX
NOOOYHBIX TPOAYKTOB pPEAKLHH, a TakKe JI00ble HeNmpopearnpoBaBIINE H3oMapaduHbL, H-
napaduHbl 1 H-ONeQHHBL

JVHUIO JUISL TIOAa4yH, Oe3 MPOMEXYTOYHOrO pas3eNieHHs KOMITIOHEHTOB, BBIXOJSIIETO
NOTOKA PEaKLUH M3 PEeaKTOpa C HETMOABIIKHBIM CJIIOEM BO BTOPOH PEAKTOP C HETOIBIKHBIM
CJIOEM, COAEpKAlMK KaTaJu3aTop OJIMTOMEPHU3AMH W BBITIOJHEHHBIH C BO3MOYKHOCTBIO
pearupoBaHUsl HEMPOPEardpOBABIINX H300JE(QUHOB BO BTOPOM PEAKTOPE C HEMOIBHXKHBIM
CJIOEM B YCJIOBHSIX OJMIOMEPHU3ALUU C OOpa3OBaHUEM JONOJHHUTENBHBIX H300Je(HHOBBIX
IUMEPOB, W3BJCYEHHs BTOPOTO BBIXOASALIETO IMMOTOKA PEAKLUH, COxeplkaiero moauduxarop
peakuuy, u300Je(UHOBbIE TUMEPHI, JTFOObIe 00Pa30BaBIINECS OKCUTCHATHBIE BBHICOKOKHUIISIINE
no0OOYHBIE TPOAYKTBl PEAKIMU, a TaKke JIoOble HENpopearupoBaBIlve H3omapaduHbL, H-
napadpuHbl 1 H-OJEe(QUHBL,

JVHUKO I TIOAa4yu, Oe3 pas[eNieHusi KOMIIOHEHTOB, BTOPOTIO BBIXOZSINErO IOTOKA
peaknud W3 BTOPOTO pPEaKTOpa C HEMOABM)KHBIM CJIOEM B PEAKTOpP KaTaUTHYECKON
JUCTWUIALIMY, HUMEIIIMN 30HY pPEaKUMOHHOW JUCTHUIALIMHM, COAEPIKALYK) KaTajau3aTop
OJIMTOMEPH3ALINH, M BBITIOJHEHHBIH C BO3MOKHOCTBIO!

pearupoBaHusl HEMPOPEArupoOBaBIINX H300JIE(PHUHOB U3 BTOPOTO BBIXOASILIETO IOTOKA
peakuu ¢ 00pa3oBaHUEM JOTIOJHUTENbHBIX AUMEPOB H300J1e()UHOB,

OTAEJECHUs] TUMEPOB U JIFOOBIX OKCHUI€HATHBIX BBICOKOKHUIIIUX MOOOYHBIX MPOAYKTOB
peakLuy, U3BJIEKAEMbIX B BHAE HIDKHeH (pakimu, oT m3onmapaduna, H-mapadunHa u Jmr0OOro
HerpopearupoBasLIero n3ooneduHa u H-onedrHa, U3BJIEKaeMbIX B BUIE BepXHEH (pakimu.

15. Cucrema no n. 14, B KOTOpOH KaTaiu3aTtop OJUTOMEpPU3ALNU, COAEPKAIUUNCA B
KaXJIOM M3 PEAKTOpe C HEMOABIKHBIM CJIOEM, BTOPOM PEAKTOpPE C HEMOABHIKHBIM CJIOEM U 30HE
PEaKLMOHHON TUCTUIUISLUH, COOEPKHUT CYIb(POKUCIOTHBIN KaTaau3aTop.

16. Cucrema mo m. 14, B KOTOpOH HWXKHAA (pakiusi IOMOJHHUTEIBHO COINEPIKHUT
MOIU(HUKATOP pPEeaKIUH M TPUMEpbl H300JIeUHA, AOMOJHUTEIBHO COAEpIKaIlas KOJOHHY
IUCTWULIIAA C Pa3feNIUTeNIbHOW CTEHKOW U pas[esieHus] HIKHEH (pakiuuu M M3BJICYCHUS
BepxHel (pakuuu, Gppakauu OOKOBOTO MOTrOHA, CoAep Kaleld JuMepbl u3ooiedrHa, U HIKHEH
¢dpakumu, conepskarieil TpuMepsl n300JaeduHa.

ITo noBepenHocTH
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