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OIMICAHVE U30BPETEHMA
2420-558132EA/018
CIIOCOB M YCTAHOBKA IJIsI AIVAEATUYECKOT'O HUTPOBAHMS APOMATUYECKMX
COE IMHEHUM
HacTrodmee wm300peTeHMe OTHOCUTCHA K TexXHMUeCKkoM obJjacTu

HMTPOBaHMA, B JaCTHOCTHM, IIOJIYUYeHNMA HIMTPOBAHHEX OpPTraHNYEeCKHNX

apoMaTHnUYeCKHNX CoeIMHEeHUM (maJjee CMHOHVIMMYHO Ha3EbEIBaeMBIX Takrxe
KHHUTpoOapoMaTHde CKVIMI COeIMHeHMAMI, KIIPOOYyKTaMM HUMTPOBAHWA»,
«KapoMaTrndeCKNVMMUN HUTPOIIPOOYKTaMm», «KapoMaTrndeCKVMIMI

HMTPOCOEOMHEHMAMM>, <KHMTPOBaAHHEIMM IIDOOYKTaMIM>» ¥ TOMY IONOOHBEIMHA ) ,
INpenliouTrTEeJIbHO IIyTeEM ammabaTnuuecKoIro HIMTPOBaAaHMA.

B YaCTHOCTN, HacTodmee MBO@peTeHMG OTHOCHUTCA K Criocoby
HUTPOBaHMA, B YWacCTHOCTH, annabaTuuecKoTo HMUTPOBaHMA, HUTPYEMEIX
apoMaTmMdeCKMX OpraHMYeCKUMX coenIMHeHUM (apOMaTquCKMX COGHMHGHM%)
C O@paBOBaHMeM COOTEBETCTRBYIINX HVMTPOBaHHEX OpPT'aHMYECKHUX

apoMaTmdyeCKMX coenuHeHUN (HMTpoapOMaTquCKMX coenuHeHUn) .

Kpome TOTO, HacTodlee MBO@peTeHMG OTHOCHUTCA K
HpOMBBOHCTBeHHOﬁ YCTaHOEBKEe (ycTaHOBKe OJIA HMUTPOBaHMA i,
COOTBEeTCTBEHHO, YyCTaHOBKe) OJIAa HMUTPOBaHMSA, B JacCcTHOCTH,

anmabaTHMUyeCcKOoTO HUTPOBAHMA, HUTPYEMEX apOMaTUUECKMX OpTaHUMUeCKUX
CoeIMHEHUM (apoMaTUUeCKUX COeOMHeHUM) c ofOpa30BaHMEM IIPOIOYKTOB
HUTPOBAHMA B (QOopMe COOTBETCTBYKIMX HUTPOBAHHEIX OPITaHUUYECKUX
apoMaTHUUeCKMX COeIMHEeHUMN (HUTpOapoMaTUUEeCKUX coeIMHEeHUN) , B
YaCTHOCTH, K IPOMBBOOCTBEHHOM YCTaHOBKE oJs VICTIOJIHEHU A
COOTBEeTCTBYyKIEero mM30bpeTeHM criocoba.

HakxoHell, HacTosdmee M300peTeHMe OTHOCHUTCH K COOTBETCTBYKIIEMY
M300peTeHnn IMPUMEHEHUI HUTPOBAHHHX OPTaHMUYECKMX apoMaTUUeCKUX
coeIMHeHUM (HUTpoapoMaTHUUeCKMX COeOMHEeHUM) .

ApoMaTuUueCcKMre HUTPOCOENMHEHNUS (HanpuMep, TakKue KakK
HuTpoBeHnzo0J (MNB), MoOHOHUTpoOTOJNyoJ (MNT), 1oumHMTpoToJyoJs (DNT),
TEPUMHUTPOTOJNIyOoJT (TNT), HuTpoxJjopBeHz0J1 (MNCB), ®u T.m.) OOBUYHO
[IOJIy4alTCsa HUTPOBAHMEM COOTBETCTBYKIMX MCXOIHEX apoMaTHUyeCKMX
COoeIVHEeHUM (HanmpuMep, TaKMx Kak 6eH30JI, TOJIYOJI, KCWUJIOJI,
XJIOpOEeH30JI, OMXJIOPOEH3O0JIH, u T.O.), B UYacCTHOCTH, peakumen
COOTBETCTBYIIMIMX MCXOOHHX apoMaTUMUeCKMX COeIMHEeHMM C  a30THOM

KMCJIOTOM B IIPMCYyTCTBUMA cepHoﬁ KMCJIOTEH B KaueCTBe KaTajlMm3aTopa U



CBA3HBAKIET O BOIOY KOMIIOHEHTa, TO ecThb, TaKUM obpasoM,
BRaMMoIelncTBUEeM COOTRBETCTBYIOIMX MCXOIOHEX apoMaTHuueCKUx
COeIMHEeHUM C HUTPYoOIer KUCJIOToM (TO eCcThb, HUTPYKOIEeV CMecCchbo
as30THOM KM CJIOTH u cepHOM KMCJIOTH, KoTOpada K Hayvally
B3aMMOIEeNMCTRBRUSA TaKxe Ha3bHBaeTCs MeJlaHXeM, u B KOHIIE
BRaMMOIEeNMCTRBUSA Ha3bBBaeTCsA TakKxe oTpaboTaHHOM (HUTpyomen)
KMCJIOTOM) .

CorJjlacHO IHOPOTOTHUILY, HUTPOBAaHME apoMaTUUECKMX COeIMHEeHUMN
HUTPpYKIENW KUCIOTHOM CMeChbl a30THOM KMCJOTH UM CEPHOM KUCJIOTEH
IpPenrnouyTUTEJILHO IPOBOINUTCSA B BUIE reTepOoTreHHOM
KMOKOCTHO/XUIKOCTHOM CMeCUM M3 OPTaHMUeCcKOM ¥ KUCJOTHOM dasH,
opuyeMm IPOUCXOOUT B3aMMOIeNCTBHUE HUTPY EMBIX apoMaTHudeCKUX
coenMHeHMM C as30THOM KUCJOTOM C ofpasoBaHMeM COOTBETCTBYIMMUX
apoMaTudeCKUx HUTPOCOEIMHEHUN B KMCJIOTHOM baze. [TosTOMYy
HUTPpYEeMOEe apoMaTHMuecKoe COoeIMHeHMe MOJIS DTOM LeJiM OOJDKHO OHTH

CcHauajla IepeBeleHO U3 OpTaHMUeCKOM Gase B KUCJIOTHYD Gasy, UTOOH

VIMETE BO3MOXHOCTE pearMpoBaTh TaM. BaTeM ofOpaszoBaHHOE B
KMCJIOTHOY daz3e HUTpoapoOMaTHMUeCKOe COeIMHEHMe - IIOCJIe IIPEBHIIEHUS
npenmejla PacTBOPUMMOCTM -— BHIOEJIAETCS B BUIEe opTraHMUeckoM ¢ase; 2Ta

opraHmueckas Qasa B HauaJle HUTPOBAHMSA COCTOMUT IJIaBHEM oOpasoM M3
HUTPYEMOTO apoMaTUUeCKOT'0 COeIMHEeHMS, ¥ B KOHIe peakluM, KoTroa
Jubo BCA as0THada KuUcJIoTa, JubO BCe HUTPYEeMOe apoMaTUUecKoe
CcoeIMHEeHMe TIpopearMpylnT, B OCHOBHOM COCTOMT M3 XeJJaTeJIbHOTO
HUTPOAPOMATHUUYECKOTO COeIVMHEeHUH.

YCIJIOoBUEM OBICTPOTO u 20beKTUBHOTO npeobpas3oBaHmd
apoMaTHUUYeCcKOT O coeIMHeHAan ABJIAEeTCH TO, UTOOH IIOCTOSAHHO
OOCTaTOUHOEe KOJIMYEeCTBO HUTPYEMOTO apoMaTUUYECKOT O COenMHEHUS
[IePeHOCUJIOCh M3 OopraHMueckoM ¢asbl B KUCJIOTHYIL O(azy. Kak npaBuio,
5TO HOCTHUTaeTCsa CcOo3TaHMeM II0 BO3MOXHOCTM OOMUMPHOM IIOBEPXHOCTU
oBMeHa MeXIy oberMm BHIIEYKa3aHHEMMA bazamu, B YyacTHOCTH,
IVCIEPTUPOBaHMeM JMOO OpTaHMYeckoM ©Ga3k B KUCJIOTHOM dasze (cC
ofpasoBaHMeM 5SMyJILCHUM «MacJo-B-Bome», uiau O/W-sMmyJbcum), JUbo
HaoBopOoT, KUCJIOTHOM dasbl B opraHMueckoM Odaze (OO0 SMyJLCUM «BOOa-—
B-MacJye», win W/O0-smyJsbcuu) . UYeM OoJiblle IOBEPXHOCTL oOMeHa MexXOy
opraHMYecKoOM M KUCJOTHOM ¢azamMmu (TO eCcTh, CJIeIoBaTeJIbHO, UeM

MEHEIIE pPa3Mep KarlielJlb HMCHepPMpOBaHHOﬂ (]_)aBBI) 7 TeM MHTEeHCHUMBHEE



IpeBpalleHre [IpM HUTPOBAaHMM, HallpMMep, TaKoM, KaK HUTpOBaHMe
OeH30Jla OO HUTpOoDOeH30Jla WM TOoJIyoJla OO MOHOHUTPOTOJYOJa, U T...
(kak ¥ IIpM BCeX TaK Ha3HBaeMEX KOHTPOJIMPYEMEX MaCCOIIepPeHOCOM
peaKumax) .

HanpuMmep, KoOI'Ia HUTPOBaHME IIPOBOOUTCHA B HEIPEPHBHOM pPeXMME
M M30TEepMMUECKM B peakKTopax C MelaJIkOWM WM, COOTBETCTBEHHO, B
KacKaOHBEIX peakTopaxX C MemaJKkoM B pexuMe I[IpAMOTOKa  ¥M/WiIn
IPOTHUEBOTOKA, B KaXIOM peaKTope CO30anTcd IIOCTOAHHHE YCJIOBUA,
HanpuMep, TakKue KaK COCTaB OpTraHMUeCKOM ¢as3eH M KUCJOTHOM das3w, U
- B CBA3M C 5SBTUM - I[IOCTOfAHHEE QUBMKO-XVMUUECKME YCJIOBUA U
napaMeTpH IJig OBYX0asHOM CMeCHM M3 OpPTlaHMYeCKOoM Gas3b M KUCJIOTHON
baxze. HuTporaHMe mOpoTeKaeT B KaXIOM peakTope IIpM Bcerna
OOVHAKOBEIX YCJIOBMAX.

HanpoTms, COBCeM IIO-OPYTOMYy I[IPOTeKaeT HUTPOBaHME B peaKTope
C MemaJIKOM MNpU IIepUOOMUeCKOM pPeXMMe C IIOJIHBIM OOpaTHHM CMeNeHUEM,
Wi B TpyOdaToOM peaKTope C IIOPWHEBEM TeueHMEeM (TaK Has3HBaeMbM
«TeueHueM B IIPOOKOBOM pexuMe») 0e3 o0paTHOI'O CMelleHMA. B oboux
CIydaax IO XOOYy HUTPOBaHMA IIOCTOAHHO M3MEHAETCH He TOJIbKO COCTaB
opraHMuyeckoM ©¢assl M KUCJIOTHOM dase, HO Takxe U UX (UBUKO-
XVMUUECKMe YCJIOBMA M, COOTBETCTBEHHO, IlapaMeTpH, B UYaCTHOCTH,
Takye KaK IIJIOTHOCTL, IIOBEPXHOCTHOe HaTSXEeHMEe Ha I'paHule pa3neia
baz, m T.n. IlpM [OOCTOSHHO M3MEHAKINVXCSA YCJOBMAX UM IlapaMeTpax
BeCcbMa 3aTPYOHUTEJIBEHO W [IOUTM  HEBO3MOXHO co3IaBaTh Ha
IPOTSXKEeHNM BCEeTO BpPeMeHM B3aMMOIEMCTBMSA IIOCTOSHHO OIMHAKOBYIO
[IOBEPXHOCTEL OOMeHa IJiS KOHTPOJIMPYEMOT'O IIpeBpalleHMUsd.

KpomMe TOT0O, WM3BECTHO, UYTO UMCTEE apoMaTUUeCKMe COeOMHEeHWUS,
HallpUMep, Takue Kak OeH30JI WK TOJIYOJI, JIUIIE C TPy IOM
IVUCIEPTUPYIOTCSA B CEPHOM KUCJOTE WIM HUTPYRIMX KUCIOTHHX CMeCHax,
M UTO JIUCIEPCUM apoMaTHUUEeCKMX COeOMHEHUM B CepHOM KUCJIOTe WM
HUTPYOINX KV CJIO THHIX cMeCcHax OTHOCUTEJIEHO OBICTPO OIATH
pazpymanTcda. Hamnpumep, Kak OIMCAHO B IIaTEeHTHOM -HOOKyMeHTe EP O
373 966 A2, npu OOHOKPATHOM OUCIIEPTUPOBAHUN HUTPYEMOT'O
apoMaTHUUYEeCKOTO CoeOuHeHMs (OeH30Jla) B MeJlaHXe BCJIeNCTBUe OHCTPOMU
KoaJleClleHIMM OpTraHndYeckoM Ga3k HOOCTUTAeTCs CTelleHb KOHBEePCUU
a30THOM KMCJIOTH TOJILKO 55,3% M, COOTBeTCTBEHHO, OeH30Jla TOJIbKO

52,5%. TIllosTOoMy @pM HUTPOBaHMM, IIPU KOTOPOM B HUTPYKIEW CMeCH



IpUCYTCTBYIOT OBe Ga3n (a MMeHHO, C OIHOM CTOPOHH, OpTaHuUYeCcKOM’
da3H M3 HUTPYEMOTO apOMaTUMUEeCKOT'O COeIMHEHMS U oO0pa30BaHHOTO
HUTpOaApoOMaTUUEeCKOTO COoeIVMHEeHMS M, C IPyTo¥ CTOPOHH, HUTpyKIen
KMCJIOTHOM CMecHu), HeoOXOoOMMO IIOCTOSHHO IMOOBOOMTL DHEepITHU IJIA
IepeMemBaHMa TakKuM o00pasoM, UYTO OCTaeTcsda IIOCTOSHHO CoO3daBaeMol
HeoOxonuMmasa I[IOBEPXHOCTL OOMeHa Mexny obemMm ¢pasaMu, UM TeM CcaMbM
IpM -OaHHOM BPEeMEeHM IIPpeOBBaHUag OOCTUTaeTCHd XeJlaTeJlbHad CTelEeHb
KOHBEPCUM.

[lpexne BCeI'O, K HauvaJly HUTPOBaHMA (Halpumep, B TpyOuaToM
peakTope) OOJDKHA [IOOBOOUTHLCH OCOBDEHHO foJibas DHEPIUL
repeMellMBaHm g, UyTOOH cosnaBaThb u NOOnepPXUBaThb OOCTaTOUYHO
OOIMPHYI IIOBEPXHOCTH OOMeHa MexXxIy OpTaHMUecKOoM Ga30M M KUCIJIOTHOM
baso¥, TeM caMbM MHULUMPYS ¥, COOTBETCTBEHHO, CTUMYJIUPYS, U
TakKxXe pa3BUBasg HUTPOBaHMe. EcCIM 5TO He IIPOUCXOOUT, BCJIeICTBUE
BoJjilee WM MeHee OHCTPOM KoaJleCUeHUMM OUCIepTUPOBaHHOM  dasH
IIPOUCXOOUT peskoe COKpalleHre [IOBEPXHOCTHU oBMeHa, KOTOpoe
OByCJIOBJIUBAET  pes3Koe CHWXEHMEe  CTeleHM KOHBEPCUUM  HUTPYeMOI'O
apoMaTUUYeCKOT'O COeIMHEHMA B eOUHUIY BPEeMeHU.

Eciu, HanopuMmMep, B TpyBuaToM peaKTope K OINHOKPATHO CO3OaHHOM
OUCIIepCUn HUTPYEMOTO apoMaTUUIeCcKOT'O COoenMHeHus (HanpuMep,
BeHz0JIa) B HUTpYyHIEeM CcMecH IO BCel IJIMHe peakTopa IIOCTOSHHO He
IIOOBOIMNTCSA HOBafd D2HEPIMA IIepeMellMBaHMA (HaIpuMep, KakK OIMCaHO B
IIaTeHTHBEX OOoKyMeHTax EP 1 272 268 A2, EP 1 291 078 A2 uam EP O
708 076 A2), UYTOOEL 3aTPYOHUTH BO3HUKALIIYK KoaJleCLeHLINID
OVCIIePTUPOBaHHOM B HUTpYyomen KKCJIOTEe opTraHnyYeCcKoMn ba3m
nomBeleHMEeM  OOINOJHUTEJILHOM  SHEepIuHM IIepeMelMBaHUA, HUTPOBaHMUE
IpekKpamaeTcsa - UYTO MOXHO Paclo3HaTh [0 TOMY, UYTO OOJiblIle He
BHIOEJIAEeTCAa TeIlJIoTa HUTPOBAaHUA, ¥ B OopraHMueckoM ¢dasze ele
IIPUCYTCTBYET HUTPYEMOE apoMaTHUUECKOEe COEeIMHEHUE.

3T0 COOTBETCTBEHHO CIpPaBelJIMBO IJIS Hauvajla [IpeBpalleHUd: eCcJu
K HadvaJly I[IpeBpalleHMda pas3Mep oO0pa30BaHHHX KalleJlb He HgBJISeTCH
OOCTaTOUYHO MaJlklIM, ¥ TeM CaMbM I[IOBEPXHOCTH OOMeHa CJMIIKOM MalJa,
HalpuMep, KOHTPOJVPYyEMas MaCCOIIepeHOCOM peakluda OeH30Jla WK
TOJIyOoJia c oBpa30BaHMEM HUTpoOeH30Ja VIV MOHOHUTPOTOJIYOJIa
IpOTEeKaeT JIMIBE MeIJIEHHO -— 3TO MOXHO PacllO3HaTh I1I0 TOMYy, 4YTO B

peaKLU/IOHHOTZ CMeCHr He HabmomaeTcsda I BEIABJIACETCHA JIMI B



He3HAaUMTEJILHOE IIOBRHIIEHME TeMIepaTypH, I[OCKOJBEKY B3aMMOINEeVCTBUeE
He HayvaJIoCh. HamopoTue, KoTZa pas3Mep Kalejlb OUCIepTUPOBaHHOM (asH
ABJIAETCA OOCTAaTOYHOM MaJlEM, W TeM CcaMbeM BeJiMKa I[IOBEPXHOCTH
oOMeHa, IIpM pPaBHEX B OCTAaJIbHOM YCJIOBUAX IIPOUCXOIOUT OBICTPOE
IpeBpalleHre HUTPYEMOI'O apoMaTHUUYeCKOI'0 COeIMHEHMA — UTO MOXHO
pPaclo3HaTh 1o TOMY, uTo HabJwnaeTcsa BrICTPOE [IOBHIIEHME
TEMIIepPaTypPH B PeakKUMOHHOM CMeCH M CBA3aHHas C DTHUM XeJjlaTeJlbHad
BHICOKAfA CTeleHb KOHBEPCUM HUTPYEMOT'O apoMaTUUeCKOI'0 COeIMHEHUHA
0O COOTBETCTBYKIEIO HUTPOAPOMaTUUECKOT'O COeOVHEHUId.

[lpexnme Bcero Opu anrabaTUUeCKHUX IIpeBpalleHUAax (HalpuMep, IIpK
annabaTMUeCKOM HUTpOBaHUM  ©OeH30Jla 0O HUTpoOeH30Ja) CTeIlleHb
KOHBEPCHUM, M TeM CcaMbM HeoOXoOoMMasa IIPONOJIXKUTEJILHOCTE - HapAny C
[IOBEPXHOCTBID OOMeHa Mexny obeuMr ¢aszaMM M TeM CcaMbM pa3sMepoM
Kalejlb IUCIepTMPOBAaHHOM Gasn - 3BaBUCUT elle UM OT HOIIOJIHUTEJIbHEX
O0IEeM3BeCTHEIX IIapaMeTpoB, HallpuMep, TakMxX KakK KOHLeHTpaluAa
CEepHOM KMUCJIOTH M a30THOM KMCJIOTH B HUTPYWIEN KUCIIOTe (HasHBaeMOM
MeJlaHXeM B Hadajle B3aMMOLOeMCTBUA U OTpa®oTaHHOM KMUCJIOTOM B KOHIE
peakuuu), HaudaJlbHasa TeMllepaTypa (HampumMmep, CpaBHM IIaTeHTHHM
OOKYMEHT EP 2 168 942 Al), dbazorBOE COOTHOIIEeHME MEXIy
OpTraHMYecKOM M KUCJOTHOM ¢dasaMM, ¥ CBA3aHHas C BTUM KOHeuHasd
TeMIlepaTypa, U T.I.

CTeleHb KOHBepCUM IIpM aIuabaTHUeCKOM HUTPOBaHUM (HaIIpUMepP,
BeHz30JIa OO HUTpoOeH30Ja) B TpybuaToM peaKTope - MCXOOA U3
OIpenelIeHHOM HaudaJIbHOM TeMIepaTyph - XapaKTepuslyeTcsd IIOBHIeHUEM
TeMIIepaTyps B HUTpPpYKIeV CMecu BCJIeNCTBUE BHIOEIAKIENCS TEeIlJIOTH
HUTPOBaHUA (HalpyMep, CpaBHM IIaTeHTHHe IOKYyMeHTH EP2 168 942 Al

u EP 1 272 268 A2). V3MepeHHasa IJIS OINpPeNeJIEeHHOV HUTPYKIEN CMecHu

PasHOCTE TeMIepaTyp (HaswBaeMas Takke [HOesgbTa T, wuim AT) MoOxeT
OBHITL B HeloOCpeICTBeHHOM, B UYaCTHOCTM, JIMHEMHOM KOoppeJdluuM CoO
CTeleHbld KOHBEPCUMM a30THOM KMCJOTH, Kak OIMCcaHO, HalpuMmep, B
IaTeHTHOM IOKyMeHTe EP 2 168 942 Al.

0149 DOCTMXEeHMS II0 BOBMOXHOCTM BHCOKOM CTelleHM KOHBEPCUU IIPpU
IpelIBapUTEJIEHO 3alaHHOM BpeMeHM IMpeOBBaHMAa B TpyOuaToM peaKTope
(HanpuMep, ©6oJee 98% UCHOJIL3YEeMOM a30THOM KMUCJOTH), Hapgaoy C

OIITVMMaJlb HEIM OVCIIEPpTIMPOBaHMEM HUTPYEeMOI'O apoMaTr4deCroIro



COeIMHEHMSA B MeJlaHXe Takxe TpebyeTcsa [HOoOXOoLdAllasd HadajlbHasd
TeMIlepaTypa, Bijaromapsa 4UeMy —UMHULUMUPYeETCHa U, COOTBETCTEBEHHO,
CTUMYJIMPYETCHA PpeaklUuua, TO eCThb, UYTO IIOCJEe CMelleHUsda MCXOOHEIX
BElleCTB B3aMMOIENVCTBUEe NPOUCXOOUT TakuM oO0pas3oM, UYTo HabjgomaeTcsd
pes3Kui, B Y4acTHOCTH, PaBHOMEPHEI, NIPenilouTUTEJILEHO
SKCIIOHEHUMAJILHEM POCT TeMIepaTyph B HUTPYyKIEM CMeCHM TakK, UTo,
HalpyMep, B IepBHX 13 00.% peakUMOHHOTO O0O0BbeMa TpyduaToro
peakTopa IIPOUCXOOMT IpeBpalleHre II0 MeHblel Mepe 60% BBeOeHHOMU
A30THOM KMUCJOTH (HalpuMep, CpaBHM IaTeHTHHM »OOKyMeHT EP 2 168
942 Al). Hamopumep, 5TO OOCTUTAaeTCd CIeLMAaJIbHEM pas3MelleHMeEM
OUCIEePTUPYINX BJIEMEHTOB 0JIA HeOoOXOoOMMOTO IIOBTOPHOTO
OMUCIIepIMPOBaHMA IIOHAadaJly OBCTPO KoaljleCUMpyollell OplaHMUYeCcKOoM a3l
B TpyBuaToM peakKTope (HalpuMep, CpPaBHM IIaTeHTHHM »OOKyMeHT EP 1
272 269 Al).

HauvasrHasa TeMIliepaTypa MOXeT OHITH BbI@paHa, HallprMep, B

nyanasoHe oT 50 mo 120°C. CMmemeHMEeM I[HO-Pa3HOMY HATPETHX IIOTOKOB
MCXOOHHEIX BemecTB (TO eCcThb, CEepHOM KMCJIOTH, a30THOM KUCJOTH U
HUTPYEeMOTO  apoMaTUUeCcKOI'0  COeIMHEeHUS, HaIpuMep, TakKoT'o  Kak
©eH30JI, HalpuMep, CPaBHM IIaTeHTHHe OOKyMeHTH EP 0 436 443 A2 wiau
EP 1 272 269 Al), cosmaeTcsa TeMlIepaTypa CMecHu, IIpuueM OCHOBHOM
BKJIAO B HauaJlIbHYI TeMIepaTypPy BHOCUTCS Haxomdmelcsa B OOJILIIOM
U3OHTKE CEepHOM KMCIIOTOM.

Ho mocpencTBOM HaYaJIbHOM TeMIepaType - I[IPpM OaHHOM BpeMeHU
npe®HBaHMA — pPeryJMpyeTCcsa He TOJIBKO CTelleHb KOHBEePCHM, HO TaKxXe
oBpa3zoBaHMe TUIIMUHHX »OJI9 aanabaTUMUdeCKOT'O HUTPOBaHMSA, HallpUMMEepP,
OeH30Jla OO HUTpoBOeH30Ja, INODOOUHEX IIPOOYKTOB, B UYaCTHOCTHU, TaKUX
KaK HeKOoTOopoe KOJMYeCTBO IOM- U  TPUHUTPODEeHOJIa (IMKPUHOBOM
KMCJIOTE) M OuMHMTpoOeH30Ja (DNB) .

[locpenCcTBOM HauvaJlbHOM TemmepaTypsl oT 80 mo 120°C (HampuMmep,
CpaBHM IMaTeHTHHM »OoKyMeHT US 4 091 042 A), OpelloUuTHUTEJILHO CBELIIE
97°C, wm ocobeHHO TMpennouTUTesbHO oT 100 mo 120°C (Hampumep,
CpaBHM IaTeHTHHEe OokyMeHTH EP 0 436 443 A2 miam EP 2 168 942 Al),
MOXHO IIPM TIPOHNOJIKMTEJIBHOCTAX BpPeMeHM MNIpebeBaHUSa B TpyOuaToMm
peakTope MeHee 2  MUHYT (HanmpuMep, MaKCHMaJIbHO 25 cexkyHI,

HalpyMep, CPpaBHM I[IaTeHTHHM OOKyMeHT EP 0 436 443 A2) IOOCTUTHYTH



CTelleHM KOHBEPCHMM a30THOM KUCJIOTH IO MeHbIel Mepe 99%.

HanpoTtms, npu 60Jiee HUIKMX HadalJIbHHX TeMIlepaTypax TpebynTcd
3HaUUTEJIEHO OoJlee OJIUTEJIbHBEIE BpeMeHa IIpeOuHBaHMA. Hanpumep, IIpU
HavaJIbHOM TeMrepaType okoJio 80°C B yCTaHOBKAx COTJIACHO IIPOTOTHUITY
(TpybuaToM peaKTOope) ONMCaHO Kak HeoOXoIMMoe BpeMd [IpeObBaHUAg
300 cexyHnO, UYTOOH IOOCTUIHYTEH IIOJIHOTO IIpeBpalleHMs as30THOWM KUCJIOTH
(HanpuMep, CpaBHM IIaTeHTHHe »OoKyMeHTH US 8 692 035 B2 wmum WO
2010/051616 Al).

[Io cpaBHeHMIO C YCTaHOBKaMM COIJIACHO I[IPOTOTHUILYy, paboTa B
KOTOPHIX IPOM3BOAMUTCSA IIPY HauvaJlbHOM TeMiIepaType oT 97 mo 110°C,
0Jjda ©OoJiee HM3KMX HauaJlbHEX TeMlIepaTyp TeM CcaMeM TpelynTcd
3HaAUUTEJIEHO 0oJiee KpyNHOT'abapMTHEHE pPeaKTOPH IJIA HUTPOBaHULA,
KOTOpPHE, npasna, ABJIAITCA ropasmno doJiee OOPOTOCTOALUMIA,
IIOCKOJIbKY OOBUHO OHM BHIIOJIHEHH M3 5SMaJIMPOBAaHHOM CTaJl.

[Ipu [IPOMBBOOUTEJILHOCTHU YCTaHOBKY, HallpUMep, 20 TOHH
HuTpobeHzoyia (NB) B uyac (10 ecThb, 20 ToHH NB/uac), TpyOuaTHi1
peakTop C IuaMeTpoM 250 MM IOIpM CKOPOCTM TeueHMsS HUTPYKRIEN CMecCH
1,25 M/cek M BpeMeHM IMpebOHBaHUA IO MeHbmel Mepe 300 cekyHO OBLI
Bl B 2,5 pasa mauMHHee (TO ecThb OKoJoO 375 M), uUeM CTaHOApPTHHM
peakTop COTJIaCHO MNPOTOTUINIY C mJjuHOM 150 M npu BpeMeHM OpeOHBaHUA
120 cek, ¥ IOpY OPOUMX PABHHX YCJOBUAX (TO €CThb, TakKOM Xe& CcOoCTake
MeJlaHXa, TaKoM Xe (a30BOM COOTHOMEHMM, M T.IO.) .

HomoJsIHuTeJIbHa g 1eJib ONITUMMU 3aLUN YCTaHOBOK 0JId
annadaTrMudeCcKoIo HUTPOBaHUSA apoMaTUuYeCKUX coenuHeHUM, B
JyacTHOCTM, OeHs30Jla, COCTOMT B TOM, UTOOE CBECTM K MUHUMYMY
KOJIMYECTBO I[OOOUHEIX IIPOOYKTOB B HUTpoOeH30Jie. Kak yXe oOIMCaHO B
InaTeHTHOM »OOoKyMeHTe EP 0 436 443 A2, obpas3oBaHMe IOU- U
TPUHUTPOOEH30JIa pes3ko yCKOopfAeTcs npu pacTymen KOHeUHOU
TeMIlepaType HUTpyKlIel cMecu. 1o 3TMM CcooOpaXeHMSAM TakKXke KOHeUHasd
TeMIepaTypa HUTPYIEN cMecH He OOoJDKHa OpeBmmaTs 135-145°C. Torgma
comepXaHre  HUTPOPEeHOJIOB B  HEOUMIIEHHOM HUTPOOeH30JIe (Roh—-NB)
coBuraeTca B OMamasoH orT 2000 mo 3000 e ‘. ConmepxaHue
ouHUTpoBOeH30J1a (DNB) IpM 5THMX KOHEUHEX TeMllepaTypax CHOBUI'aeTCs B
omanasoH orT 200 pmo 250 wmiuH t. VYoajleHMe STUX HUTPOOEHOJIOB U3

HeOUHMIeHHOTI'O HMTpO@GHSOJ’Ia M VX YHHMUYTOXeHMEe B OTpaGOTaHHOﬁ BOIIE,



HallpUMep, IIOCPEONCTBOM  TepMOJIM3a (kak omMCaHO B IIAaTEHTHEX
OooxkyMeHTax EP 0O 953 546 A2 wm EP 0 005 203 A2), sdapjasgeTcsd
TPYHOOEMKMM M HOPOTOCTOAMNM.

CHMXeHMEeM HaudaJIbHOM TeMIepaTypH M TeM CaMbM TakXe KOHeUHOMU
TEMIIEPaTYyPH MOXHO CYMEeCTBEHHO COKpaTUThL oOpa30BaHMe IMOOOUHEX
IPOOYKTOR. Kaxmoe CHMXeHMe HadaJlbHOM TeMIepaTypH Ha BeJIMUMHY OT
20 oo 25°C [IPUBOIOUT K COKpalleHUIO HAlOJIOBUHY conepxaHmusAa
HUTPOOEHOJIOB B HeOUMIIeHHOM HUTpoOeH30Jie. CHWXeHMe HadaJlbHOU
TeMIepaTyps oT okoJio 110°C mo oxojio 80°C OPMBOIMT K COKpPAleHUO
CoIepXaHusa HUTPOPEHOJIOB Ha BeJIMUMHY 10 okoJio 50%, TO ecTb, IIOUTH
mo 1500 wuu ! wm Hwke (Hanpumep, 1000 MiIH '), IO CpaBHEHMO C
COOTHOWEHNAMM, KaKue, HalIpuUMep, OIMCaHb B IIaTeHTOM IOKyMeHTe EP
0 436 443 A2, 0OCOOEHHO IMPellouTUTEeJILHO Ha BeJMuMHy mo 1000 mMiiH *.
ComepxaHue mOuUHUTpoOeH30Ja (DNB) aHaJOI'MYHO IIalaeT Ha BeJIMUUHY
okojyijo 100 w™uu ! (cpaBHM 1JIS STOTO, HaNpuUMep, TaKke IaTeHTHHEe
DokyMeHTE US 8 692 035 B2 mym WO 2010/051616 Al).

[locpencTBoM (Gas0BOTO COOTHOWEHMSI MeXIy KUCJIOTHOM aszol u
opraHMuecKoM ¢as30¥ - TIIpM OaHHOM KOHLEHTpalUuM a30THOM KMCJIOTH B
MeJlaHXe - MOXHO PeryJIMPOBATLH IIOBHIIEHME TeMIepaTypH B HUTPyKIeN
CMecHr MexXOy HaudaJIbHOM TeMIepaTypoM M KOHEeUHOM TeMIepaTypol. Ilpu
IIOCTOSAHHOM bazsoBOM COOTHOIEHUM u ocTaKmencs HeV3MeHHOM
KOHILIEHTpallUMM CEePHOV KUCJOTH ¥ HadaJIbHOM TeMINepaTyph B MCXOIHOM
MeJIaHXe C POCTOM COIepXaHUsS as30THOM KUCJIOTH B MeJlaHXe U IIpU
PaBHOM CTeleHM KOHBEpPCHMM BO3pacTaeT KoHeuHasd TeMmrepaTypa B
HUTpyKIEe cMecu, UM HaoBopoT.

Kak yxe OBJIO OIMCAaHO B IIaTeHTHOM IOOKyMeHTe EP 0 771 783 Al,
IOJIS  BHEICOKOM  CEJIeKTUBHOCTM MPelloUuTHUTeJIBHO, uTOOH B  Hauaje
B3aMMOIEeNCTBUA B Tpy©uaToM peaxkTope oyTeM ONTHMAaJILHOTO
IepeMellMBaHMa »OOCTUTaJlack BHCOKasd HauvaJlbHasd CTeleHb KOHBEPCUMU.

CorJjiacHO IIpoToTHUITY , OIIMCAaHE pa3JIM4YHEIE MEPH, Kak OBDecCleuuThs IO

BO3SMOXHOCTIM OIITMMaJIBLHOE IVCIIepI'MpOBaHNMe HMUTPpYyeMOI'O
apoMaTr4YeCKOIo COeIIMHEHNMA B MCXOIOHOM MeJIaHXe K HadvaJly
B3aMMOIEeNCTRBRUSA n IIOBTOPHOE OVICIIEepTIMpPpOBaHME (Hanpmmep, CPaBHM

IaTeHTHEEe OOKyMeHTH EP 0 373 966 A2, EP 0 489 211 Al, EpP 0 771
783 Al, EPO 779 270 Al, EP 1 272 269 Al, EP 1 291 078 A2 u EP 2



168 242 Al).

OnTrMalJIbHOE OUCIIePTUPOBaHME HUTPYEMOTO apoMaTUUYEeCKOT O
coeIuHeHUsa (HanpuMmep, ©OeH30Jla) B HUTPpYOIEM KUCIOTe, O0COOeHHO B
HayvaJle HUTPOBaHWUA, UYTOOH MHUIMUPOBATE pPeaklVi, SABJIAEeTCH YCIOBUEM
BEICOKOM CTeIeHM KOHBEpPCHM (CpaBHM IIaTeHTHHEE IOKyMeHTH EP 1 272
269 Al miam EP 2 168 942 Al). Kak oIMcaHO B DSTOM OTHOIEHMM B
[IaTeHTHEX »OOKyMeHTax US 9 284 256 B2 wmu EP 2 877 442 Al,
IpUMelnMBaHmre 0O6oJiee 4% alnpaTUUeCKUX YIJIEBOIOPOIOB K HUTPYEMOMY
OeH30JIy IIPMBOIMUT K TOMY, UYTO HUTPOBaAHME He HauMHaeTCHd, TO eCThb,
He HabJonaeTcs HUKaKoe 3aMeTHOe [IOBHIIEHUE TeMIlepaTypPhl B
HUTPYKRIEWM CMeCHM IIOCJIe CMeMeHMS MCXOIHHEX KOMIIOHEHTOB, U He
HabJomaeTcd IIepBUUYHOE OUCIIEepIMPpOBaHMe, ToI'la Kak IIpU [IPpOUMX
PaBHEIX B OCTAaJIbLHOM YCJIOBMAX C OeH30JIOM IIpM comepXaHum MeHee 0,1%
anndpaTUIEeCKUxX YIJIEBOIOOPOOOB HUTPOBaHMe (Kak OIMCaHO B IIaTEeHTHHX
OOoKyMeHTax EP 1 272 269 Al mwam EP 2 168 942 Al) HauuMHaeTcsa C
PE3KMM POCTOM TeMIepaTypH B IepBEX 13 00.% TpydbuaToro peakKTopa,
M IpOoTeKaeT, KaK IIPpeOyCMOTPEHO.

B mpoToTurie He OBUIO HeOgoCcTaTkKa B IIONBTKaxX OOCTUITHYTH
YIIYUIIEHHOTO HOUCIEPIUPOBAHUA HUTPYEMOTO apoMaTUMUeCKOT'O COedVHEeHUS
B HUTPpYOIEN KMUCJIOoTe. MVM3BeCTHOM M3 OPOTOTUIIA MepOoM OJS IOCTUXEHUS
STOTO 4ABJILIeTCs, Halpumep, OoJibllee OTHOMEHMEe KUCJIOTHOM dasbe K
opraHnuyecKoMn baze, B pes3yJbTare Jyero OOJDKHA YJIIydmaTbCHa
OVCIePIHPYEMOCTEL OpTaHMueckoM (a3n M CcoKpamlaThbCcsa KoaJleCleHUU,
KaK, HalpuMep, OIMCAaHO B IaTeHTHHX IoKyMeHTax EP 0 436 443 A2 mu
US 8 692 035 B2. [oNOJHUTEeJNBHad M3BeCTHad M3 IIPOTOTHIIa Mepa, Kak
cJelyeT M3 IaTeHTHHX IJokKyMeHToB EP 1 272 268 A2 m EP 2 168 942
Al, cocToUMT B TIIPOBEIEHMM HUTPOBaHMUA B TpyOdaToM peaKTope CO
CMECHUTEJIEHEIMM U, COOTBETCTBEHHO, IOUCIEPTUPYRIMMM 3JIEMEHTaMM, WU
npu 2TOM [IOCpPenCcTBOM HEPaBHOMEPHOTO pasMeleHn g u,
COOTBETCTBEHHO, PaclIpelejylIeHud CMEeCHUTEJBHEX W, COOTBETCTBEHHO,
IVCIePTIUPYIUX SJIeMeHTOB IO BCelM @OJIMHe TpyduaToro peakTopa
OOCTIVDKEeHM S TOTO, uTo K Hayvaly B3aMMOOEeNCTBUA noJjiyyaeTcsd
PaBHOMEPHHM, B YaCTHOCTM, SKCIOHEHUMAaJILHHM, OPedlouTUTeJILHO S-—
o0pasHElM POCT TeMIepaTypH, ¥ OOCTHUIaeTCHa IIO0 BO3MOXHOCTM OoJee
BHICOKA 4 CTEIEHb KOHBEPCHM Ha IIepelJHeM ydacTKe TpyOuaToTro

pearTopa. Ho M3BeCTHEE nus IIPOTOTHUIIa MEPEI He ABJIARTCA
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JOCTaTOUYHBEMI, yTOOH IIOCTOAHHO ITOCTUI'aThb OIITMMaJIBHOT'O
OVCIIEPTIMPOBAHMA HHUTPYEMOI'O apoOMaTUMUEeCKOI'O COeIMHEHMA B HMprDmeﬁ
KMCJIOTe, 17 HMBEJIMPOBATE CBA3aHHEE C HeIlOCTaTOUYHEBEM
OVMCIIEPTIMPOBaAHMEM U O@pMCOBaHHHe BHINIE HpO@HeMH VM HeIOOCTaTKM.

I[losToMy 3alauda HacTodAmero u3obpeTeHMSI COCTOMT B CO3IaHUU
criocoba ¥ COOTBETCTBYKIEM IIPOM3BOIAOCTBEHHOM YCTaHOBKM (YCTAHOBKMU
oJI4 HMTpoBaHMA, WIIN, COOTBeTCTBEHHO, yCTaHOBKM) OJI4 HUMTPOBaHWMA,
B WaCTHOCTWM, anmaGaqueCKoro HUTPOBaHMA, HUTPYEMEIX apoMaTUUeCKUX
OpPTraHNYEeCKNX COGHMHeHMﬁ (apOMaTquCKMX COQHMHeHMﬁ), InprnuemM
ITOJDKHELI I1IO MeHbIIen Mepe B 3HAUMTEJILHOM Mepe, YCTPaHATBECHA, WIM Xe
I1O MeHbIen Mepe HMBEJIMPOBATECA, O@pMCOBaHHHe o CHUX T10P
HeloCTaTKM M YIIYIIleHMA TIPpOTOTHMIIA .

B yacTHOCTM, 3alada HACTOAmMETro M300peTeHMS MOXET BUIETHCS B
co3naHumM crnocoba M COOTBETCTBYyKIEM, IIPUIOOHOM MOJIS MCIIOJIHEeHUS
2TOTO criocoba IIPOM3BOACTBEHHOMN YCTaHOBKU (yCcTaHOBKMU OJIs
HUTPOBAaHUA, WM, COOTBETCTBEHHO, YCTAHOBKM) IJIS HUTPOBaHMUA, B
YaCTHOCTHM, aIlInabaTUUeCKOI'O0 HUTPOBAHMA, HUTPYEMEX apoMaTUUeCKUX
OpTraHMUYeCKUX COeIMHEeHUNM (apoMaTUUeCKMX COeIMHeHUM), IIOCPpeldCTBOM
KOTOpOﬁ WJIIN KOTOPHEX HUTPpYyEeMEIe apoMaTrudeCKre OpraHMYeCKHre
coelVHeHMA MOTYT BBaMMOHeﬁCTBOBaTb m, COoOOTBeTCTBEHHO,

pearmMpoBaTh TeXHUMUeCKM 2OOeKTUBHEM, TaKMM Kak 0oJjiee 0Oe30llacHBEM U

IIPOCTEIM, oyTeM C obpaszoBaHUeEM COOTBETCTBYIIMX HUTPOBAHHEX
apoMaTuuyeCKUx OpTraHnYeCKUx coeIVMHEeHUN (HUTpoOapoMaTHUUeCKUX
COoeIVHEeHUN) .

KpoMe TOTO, 3amaua HacCTOMMEero MN300peTeHMI MOXeT BUIETLCI B
cosmaHuM crocoBa M COOTBeTCTBYNIEV, IPUIOOHOM IJIS MCIOJHeHUS
3TOTO criocoba IPOMBBOOCTBEHHOM YCTaHOBKU (YyCTaHOBKU oJjig
HUTPOBaHMA, WM, COOTBETCTBEHHO, YCTAHOBKM) IJIS HUTPOBaHWUA, B

YaCTHOCTNM, aonadbaTUydecKoIo HMTPpORBRaHMA, HUTPYEMEIX apoMaTUUYeCKHUX

OpPTraHNYEeCKHNX CoeIMHeHUM (apOMaTquCKMX COGHMHeHMﬁ), InprnyeM B
PaMKax HMTPOBaAaHMA YIlydimaeTCAa IMCIIepI'MpOBaHNMe HUTPYEMEIX
apoMaTHnNUYeCKHMX CoeIMHeHUM B HMpr@meﬁ KUCJIOTHOM cMecCH, B

OCODEHHOCTM B HauajJle pPearumnM, IIpelllIOUYTUTEJIEHO YXe IIOCJIe CMelleHMA
VMCXOIOHEIX KOMIIOHEHTOB. B YJaCTHOCTHM, Ipn STOM OVMCIIepTIMPOBaHNMe
OpPaHquCKOﬁ @aBHﬁ M  KUCJIOTHOM @aBH Tarxe JOJIXKHO YJIydllaTbCA B

He@ﬂaPOHpMHTHHX YCIIOBMAX (HaanMep, TaKMX Kakr IIpnCyTCTBHE
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3aTpA3HARIMX IpUMecel, HalpuMep, TakKMxX KakK IIOBHIMeHHOe coIepXaHue
anmnbaTUUEeCKX COoeIMHEeHMM B HUTPYEeMOM apoMaTUUecKOM COedVHeHUM,
OpM CJIMIIKOM HM3KOM HadaJlbHOM TeMIlepaType WMIM IPpM He3HauMTeJILHOM
[IoOOBEeOeHUN SHEPTUN OUCIIEPTUPOBaHNA) TaKMUM oBpas3oM, UTOo
HUTPOBAHME  elle MOXeT 3OPeKTMBHO IIPOBOOUTECH, B  YaCTHOCTH,
HUTpyKIasd CMeChb B TeUueHUe IpeldBapUTeJIbHO 3alaHHOT'O BPEMEHU
peakuuy  WJIu, COOTBETCTRBEHHO, npeOEBaHn A B PEakKToOpe  MOXET
IpeTeplleBaTh IIpPeBpalleHre IO MeHbIlel Mepe Ha 98%.

HakoHell, 3alada HaCTOdleI'0 M300peTeHUsS MOXET BUIOETBHCH TakKXe
B cosIaHuM crnocoba M COOTBEeTCTBYKIEV, OPUTOOHOW IOJIA MWCIIOJHEHUSA
3TOTO criocoba IPOM3BOACTBEHHOM YCTaHOBKU (YyCTaHOBKMU oJjidg
HUTPOBAaHMUA, WM, COOTBETCTBEHHO, YCTAHOBKM) IJIS HUTPOBaHUA, B
YaCTHOCTH, aInabaTUUueCKOT'O HUTPOBAHMA, HUTPYEMEIX apoMaTUUeCKUX
OpTraHuYeCcKux CcoeOuMHeHUM (apoMaTUMUeCKMX COeIMHEeHM M), IIPUUYeM B
paMKax HUTPOBaHMA YJIyUlleHHOE OUCIepIUpOBaHMe MOXeT OOCTUI'aTbCHd
yXe IoCJe IIpUBeIeHMS B KOHTaKT (HalopMMeEp, CMeNEeHMSA) pPeaKTaHTOB,
B UYaCTHOCTHM, CoOIepXalel a30THYI KKUCIOTY Gas3bw HUTPpYKIel KUCJIOTH,
C OIHOM CTOPOHH, M cCcoIepXalel HUTPYyeMHe apoMaTHUeCKMre COeOMHeHUS
opraHnyecKoMn bass, c IpyTomn CTOPOHEH, NpennouyTUTeJIbLHO c
openoTBpalieHreM OHCTPOM  KoaJlIeCLeHUUM HUTPYEMEX  apoMaTHUdeCKUX
coenMHeHUM B HUTpYymen KMCJIOTE, NpednouTUTEeJIbHO C LIeJIBIo
VHUIIMMPOBATH peaxkumio HUTPOBAHUA Takxe npu IIOHMXEeHHEIX ,
CpaBHUTEJIBHO C MPOTOTUIIOM, HadaJIbHEIX TeMlepaTypax (a MMeHHO, 0e3
TOTO, UyTOOH NOoTpeboBaJIMCh foJjiee  OJIMUTEJBLHEE, yeM  COTIJIAaCHO
IPOTOTUITY c BoJiee BEICOKMM HauaJlb HEIMM/ TeMIIepaTypaMu,
IPOOOJIKUTEJEHOCTM pPeaKUUMM ¥ BpeMeHu OpebvBaHMSA, HO IIPpUM [IPOYUMX

PAaBHEIX B OCTaJILHOM yCHOBMHX).

OmnmcaHHasg BHIIE IIOCTAaHOBKA 3amaum pemaeTcs COTJIACHO
U300peTeHNI0 — COIJIaCHO HEePBOMY AacIlleKTy Mu300peTeHMs - IIOCPeIdCTBOM
criocoBa 1o OYHKTY 1 bopmyJiEl MB0OpeTeHUd; OOIIOJIHUT eJIL HEE
BJIaronpPUATHEE YCOBEPMEeHCTBOBAHNSA " BapMaHTEH OCYyIMeCTBIJICHUI

COOTBETCTBYKIIEI'O MBO@peTeHMD criocoba InpencTaBJIAKRT cobomn InpeaoMeT

OTHOCAIMMXCA K S5TOMY 3aBUMCHMMEX IIYHKTOB @opmyﬂm MSO@peTeHMH.
HONMOJIHUTEJILHEIM [IPpeOIMeTOM HaCTOAIeT'o MBO@peTeHMH — COIUJIaCHO

BTOPOMY aclIleKTy MBO@peTeHMH - ABJIAETCA IIPOM3BOOCTBEHHAaHA

YCTaHOBKa (yCTaHOBKa IOJIA HMTPpOBaHMA, nmiim, COOTBEeTCTBEHHO,
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YCTAaHOBKA) COIJIACHO COOTBETCTBYKIEMY HE3AaBUCKMOMY IMIYHKTY (QOPMYJIE
nz300peTeHns Ha IIPOM3BOOCTBEHHYD  YCTAHOBKY; IOTIOJIHVUTEJIb HHE ,
[IOJIE3HEHE YCOBEPIMEHCTBOBAHMSA WM  BAPMAHTH  OCYMECTBJIEHUS  STOTO
acrekTa wMuz00peTeHUd IIPEeNCTaBJAT Cco0O0M IIpeIMeT OTHOCSAMUXCS K
STOMY 3aBUCUMBIX IIYHKTOB QOPMYJIE M300peTeHUsd (3aBUCUMEIX I[IYHKTOB

@OpMyHH MSO@peTeHMH Ha IMIPOM3BOIOCTBEHHYIO yCTaHOBKy).

HaxkoHelr, InpeiMeTOoOM HacToAmeIro MBO@peTeHMﬂ - COTIJIaCHO
TpeTbeMy aclleKTy MBO@peTeHMH - ABJIAETCA COOTBETCTBYKIIEE

n300peTeHnn IIPMMeHeHMe  COIJIACHO COOTBETCTBYOIMX  He3aBUCHMEM
OyHKTaM G(QOpMyJIEl M300peTeHMd Ha I[IpUMMEeHeHMre;  OOIOJIHUTEJIbHEHE,
IIOJIE3HHE  BapMAHTH  OCYIECTBJIEHMS ¥  YCOBEPIMEHCTBOBAHUSA  SBTOTO
acrexTa mu300peTeHMs IIPeOCTaBJSOT cof0ol MHOpedIMeT OTHOCAMMXCS K
3TOMY 3aBUCUMBIX I[IYHKTOB (QOPMYJIE M300peTeHMUd (3aBUCUMBIX I[IYHKTOB
bopMyJiEl M300peTeHMsS Ha IpUMMEeHeHMe) .

Camo coboit pal3yMeeTcs, UTO BapMaHTH OCYMECTBJIEHUS, BaPMUAHTH
VCIIOJIHEHM S, TIPpeVMyINecTBa WJIM TOMYy I[IOIOOHEE, KOTOpPHE nmajiee - BO
nzbexaHre HEHYXHBX IIOBTOPEHMM - WM3JIOXEHH TOJIBKO B OIHOM acIeKTe
n3obpeTeHnss, KOHEUHO Xe, TaKXe COOTBETCTBEHHO IeMCTBUTEJILHE B
OTHOWEHUM BCeX OCTaJIbHHX acIeKTOB M300peTeHud.

KpomMe ToOTO, cCaMo CoO0OOM pasyMeeTcsd, UTO II0I [IOCJeny lMNI
OaHHBEMM SHaueHuM, uYMuceJl ¥ Oralla30HOB HOJIKHH 0e3 oTpaHudYeHud
IIOHMMATLCA  OTHOCdmMecd K STOMY HaHHHe  SHaueHuM, UuceJl U
IManasoHOB; OJIS CcHelMalMcTa caMo Cco0oM IIOHATHO, UYTO CooOpasHOo

KOHerTHOﬁ CHUTyalunm mJin COOTBEeTCTBEHHO BapMaHTy IIPVMMeHEHN A

IpUBeeHHEE nyvaria3OHEL u, COOTBETCTBEHHO, IOaHHEE MOTYT
pasamuyaTbeCcd Bes BEIXOLA 3a npeneJsisl obJjlacTu HacTo4mero
n300peTeHuA.

K TOMY xe ClipaBenoJIMBO, uTo BCe YKa3aHHEe BIIOCJIEOCTBUU
IO aHHEBIE 3HaUeHUM n, COOTBEeTCTBEHHO, IIapaMeTpoB, nJin TOMY
rnogoOHHE, B IIPMHIINIIE MOTYT OBITH BEIACHEHEL MJIin OIipeneJI€eHE
HOPMMPOBAHHEIMM W, COOTBETCTBEHHO, CTaHIaApTU3IMPOBaHHEMM, WJIM ABHO
YKasSaHHEMIM MeTOIaMM OllpeleJIeHMA, WJIM Xe IIPUMBEUYHEMY CIIellMaJIMCTy B
5TOoM 06JacTM TeXHOJIOTUM MeToIaMu oIripeneJIieHrMAd ", COOTBETCTBEHHO,
aHaJinsa.

C yueTOM BLHIIEMIBJIOKEHHOT'O, IOaJlee HacTodAllee M306peTeHme oymeT

ONMCaHO BoJiee NOOPOBHO.
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[lpeoMeTOM HaACTOLMEI'O MSO@peTeHMﬂ — COIUIaCHO IepBOMy d4dCIIeKTYy
HacToAmeIro MSO@peTeHMH — TeM CaMBM ABJISeTCHId CIOoCcoD HUMTPOBaHMA, B

YaCTHOCTM, aInabaTUUeCKOT'O HUTPOBAHMSA, HUTPYEMBIX apoMaTUUeCKUX
OpTraHn4YeCKMX CoeIMHeHUM (apoMaTHUeCKUX coenOMHeHul) , c
oBpa30BaHUEM COOTBETCTBYIOIMX HUTPOBAaHHBIX apoMaTHUUeCKMX
OpTraHMUYeCKMX COeOMHEeHUM (HUTpOoapoOMaTUUeCKMUX COedVHeHUMN) ,

[IpUYEM  HUTPYEMHE apoMaTUUYeCKMe OpTaHn4YeCKMe COeIVMHEeHMS
(apoMaTHUUeCKME COeOMHEHUA) IIpeobpal3ylnTCsa B peaKlUUMM HUTPOBaHUSA C
HUTPYKRIEN KUCJIOTHOM CMeCbld a30THOM KUCJOTHE M CEPHOM KUCIJIOTH (TO
€CThb, TaK Ha3HBaeMbHM MeJlaHXeM) B COOTBETCTBYKIIME HUTPOBAHHEE
apoMaTuyuecKue OopraHMuecKue COoeIVIHEHU A (HMTpOapoMaTUUeCKHUeE
coenOMHeHUud) ,

nprueM COOTBETCTBYIMUN M300peTeHMI0 CIIOCOoO oTJMdyaeTcs TeM,

UTo K UCXOIOHOM peaklMOHHOM cMecHu, KoTOpad BKJIOUAET
HUTPYEMEE apoMaTHUMUEeCKMe OplaHMUecKMe COeOMHeHMA (apoMaTuUuecKue
cCoenMHEeHMSa) UM HUTPYHIYI KUCJIOTHYID CMeCh a30THOM KMCJIOTH U CepHOM
KMCJIOTE, IOODABJAKTCHA COOTBETCTBYWIME HUTPOBAHHEE apoMaTUdyecKue
opraHMuecKue COenOMHEHU I (HUTpOoapoMaTHUueCcKMe coenmMHeHud) , u
B3aMMoOIeNncTBMe n/nim peaxkumsa HUTPOBAaHUSA HauMHaeTCcd "/ Ui
IIPOBOIMUTCSA B TMPUCYTCTBUM HUMTPOBAHHEIX apoOMaTUUEeCKMX OpITaHMUeCKUX
coeIMHEeHUN (HUTPpOoapoMaTUUeCKUX COeOMHEeHMN) ; u/uUiu

UTo [IOJIyUeHHEe HUTPOBAHHEE apoMaTUdeCcKyre oOpraHnYecKMe
coeIMHeHMd (HUTpOoapoMaTUUeCKMe COeOMHEHMSI) UYaCTHMUYHO BO3BpamaknTCcsd
B peaKlMi HUTPOBaHMS, U IIOCJenyolee B3aMMOIENMCTBMEe U/WUIIM PpeaKlud

HMTPOBaHMA HaduMHaeTCHAd M/MHM IIPOBOIOIMTCA B IIPUMCYTCTBMNM HUMTPOBaHHEX

apoMaTHuuyeCKUx opraHnYeCKUx coenMHeHUM (HUTpoOapoMaTHUUEeCKUX
COoeIVHEeHUN) .

I[loHaTHe KCOOTBETCTBYINLE HUTPOBAHHLE apoMaTuuecKue
opraHMUecKMe CcoeIMHeHMS (HUTpoapoMaTHUUecKMe COeIMHEeHMI)», Kak
IpuMeHsgeMoe COTJIacHO n300peTeHNo, B paMKax HaCcTOAmMEeT o

n300peTeHUAa InoOpa3yMeBaeT, B UYaCTHOCTH, Te& HUTPpOaApOMaTUUEeCKUeE
COoeIVHeHUd, KOTOPEE MOTYT OHITH [IOJIYyYEeHEH HUTPOBAHUEM,
NpeniIouTUTEeJIbHO MOHOHUTPOBAHUEM, BBeIleHHEIX MCXOOHEIX
apoMaTHUUYeCKUxX coenuHeHuyr. Tak, HaIpuMep, MOHOHUTpoOeH30J (MNB)
npencTaBiisgeT coBon HUTPOBAHHOE apoMaTuueckKoe OpraHnYeCcKoe

COeIIMHEeHNMEe (HMTpoapOMaTquCKoe COenMHEHUE) , COOTBETCTBYKIIEE
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BeH30IY, MOHOHMUTPOTOJIYOJI (MNT) COOTBETCTBEHHO TOJIYOJIIY,

MOHOHUTPOXJIOPBOEH30JI COOTBETCTBEHHO XJIOPOeH30Jy, U T.I.

COOTBGTCTBYIOH.U/HZ MSO@peTeHMIO criocot - PaBHO KaK U HO,JIpO@HO
OIIMCEIBaeMaAa BIIOCJIEOCTBUM COOTBEeTCTBYyKIIad MSO@peTeHMIO
(HpOMSBOHCTBeHHaH) YCTaHOBKa IOJIA VMCIIOJIHEHIM A COOTBEeTCTBYKIIET'O
MSO@peTeHMIO criocoba - CBA3aH C MHOTOUMCJIEHHBEMM OCOOEHHOCTAMU U

IperMyIecTBaMy, KOTOPHEe najlee OyIOyT pacCMaTpMBaATLCS IeTallbHO:

3asaBpuUTeSIb B paMKax HaCTOAMEeTo n3o00peTeHnd HEeOXMIaHHO
obHapyXuJ, UTO pobaBJeHMe HUTPOBAHHOTO IPOAYKTa K MCXOIOHOM
PEeakKUMOHHOM CMeCH IMIPMBOIOUT K CHIWKEHUI IIOBEPXHOCTHOT'O HAaTIXKEeHMUS
Ha TpaHUlle pa3Oeja MexOy opraHuuyeckon Ga3oM, C OIOHOM CTOPOHH, U
KMCJIOM BOOHOM (as30y, COOTBETCTBEHHO, KMCJIOTHOM (aszor, C Ipyron
CTOPOHE (mpuueM opraHn4YecKas baza BKJIIOUAET HUTPYEMEIE
apoMaTHUYeCKre coenuHeHUd ¥ poOaBJIeHHBE HUTPOBAHHEE I[IPOOYKTEH, a
Takxe II0 0O0CTOATeJIbCTBaM I[IOOOUHHE IMIPOOYKTH HUTPOBAHMA, M IIPUUEM
KMucJjas BoIHasa dasza, COOTBETCTBEHHO, KMCJIOTHas Ga3a B MCXOIHOM
peakIlMOHHOM CMecM K HaudaJly B3auMMOIEeMCTBUA BKJOUaAeT CepHYIo
KMUCJIOTY, M Iocje pofaBjieHMS a30THOM KMCJIOTH HUTPYWIYKD KUCJIOTY,
COOTBETCTBEHHO, MeJIaHX, M B KOHIle B3aMMOIOEMCTBMS COIOEPXUT Tak
Ha3HBaEMYIO BOIOHYIO oTpadoTaHHYIO HUTPYIOIYO KUCJIOTY,
COOTBETCTBEHHO, Tak Ha3HBaeMyo BOIHYIO cMech oTpaboTaHHOM
HUTpyKIEeNM KUCJIOTH M, I[I0 o0BCcToATelIbCTBaM, PaCcTBOPEHHBEe B Hel
yacTu no®aBJIEHHOTO n/ 0BpasoBaHHOTO Ipu HUTPOBAHUU
HUTpoapoOMaTUUYEeCKOTO CcoOeaMHeHUs). TakuMm ofpa3oM, B pesyjbTaTe
STOTO HOOCTHUIaeTCs SHAUMTEJILHO VYJyulleHHasd IOIUCIepIUpyeMoCTb U,
COOTBETCTBEHHO, SMYJILTUPYEMOCTE  MeXOy opTraHuueckou ¢dasoi, c
OOHOM CTOPOHH, U KUCJOM BOOHOM (asol, COOTBETCTBEHHO, KUCIJIOTHOM
basol, Cc IOpyTro¥ CTOPOHE, TO €CTh, HUTPOBAHHHM KOHEUHHM IPOOYKT,
COOTBETCTBEHHO, HMTPOBaHHOE apoMaTUMueckoe CcoeIlIVHeHMe, TeM CaMbM
OeiCTByeT B UCXOIOHOM peakuMOHHOM cMecu Kak OMCIIepTaTop
(OMcHoepIrupyklee CpPeOcTBO), M, COOTBETCTBEHHO, KakK 5SMyJLTaTop.
IIpy BToOM, TakK CKal3aThb, peyb uIeT O CcoBOCTBeHHOM IJIS CUCTEMH,
COOTBETCTBEHHO, IIPUCYIIeM CHCTeMe OuclepraTope, COOTBeTCTBEHHO,
SMyJIbTaTope, TakK KakK He I[IPUMMEeHdITCsS HUMKakKKe UyXObe oI peakluu
BemecTBa, KOTOpPHEe MOTYT 3arpA3HATL NPOIOYKTH pPeaKLUM.

B 1eJjoMm, nofaBJIeHVMEeM HUTPOBAHHOTO MPOIYKTa K MWCXOIHOM
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peakriMoHHOM’ cMecu IoCTUTaeTCs yIIydmeHHoOe, B 0COBeHHOCTH
BHYTpPEeHHee CMeleHre U OUclepTrpoBaHue oOemx dasz (To eCcThb,
OpPTaHMYeCcKOM Gas3H UM KUCJOTHOM (as3H), Tak YTO B COBOKYIIHOCTU
IPOMUCXOOUT YJIYUIEHHEIN ¥ YCKOPEHHHEM oO0MeH Mexny ofeuvm daszaMu.
Binaromaps SToMy ofecleuMBaeTCsa Takxe OoJjiee OBCTpoe IIpeBpaleHue
u, COOTBETCTBEHHO, BoJiee BricTpas pearums HUTPOBAHUSA, B
YACTHOCTM, C VYJYUINEeHHBEMM BHXOIAMM, B YACTHOCTHM, YIIYUIMEHHBEMH
IPOCTPAHCTBEHHO-BPEMEHHEIMM BEXOIAMA .

TakXxe B paMKax COOTBETCTBYKIEIo M300peTeHMID I[IpOoBeIeHUrs
peakuuy oBpa3yeTcd  3BHAUUTEJILHO  MeHbIlee  KOJIUUECTBO  [IOOOUHHX
IPOOYKTOB. B uejioM, nofaBJIeHMEeM HUTPOBAHHOTO MNPOAYKTa K MCXOIHOM
PeakKIlMOHHOM CMeCHu MOXeT JIyulle peryJiMpOoBaThLCA IPOBeleHMre peaKluM
WM UCIIOJIHeHMe crocoba M, COOTBETCTBEHHO, pPeaKlUMM HUTPOBAHMUI.

Hapany C COKpalleHHHEMM [OPOOOJIKUTEJIEHOCTAMU peakuuu U BOojiee
OEICTPEIMM  IIPEeBpalleHU AMU C  VYJYUNEeHHHMM  BHXOIaMM ¥  MEeHLIUM
obpaszoBaHMeM TIIOOOUHEIX IIPOOYKTOB, B paMkKax COOTBETCTBYWIMETO
n306peTeHnD TEeXHOJIOTUUYECKOTO pexrMa - CPaBHUTEJILHO c
TPaOIUMLUMOHHEIMM  cliocof®aMy  HUTPOBAHMA IIPM PAaBHHX B OCTaJIbHOM
YCJIOBMAX — TakKxe MOXeT OBTb 3SHAUMTEJLHO CHIWXKeHa HauvaJbHas
TeMIIepaTypa OJS Hauajla, COOTBETCTBEHHO, WHUIMMPOBAHMS pPeakKlLuu,
TO €eCTb, B paMKax COOTBETCTBYKLmMETO M300peTeHMId UCIOJHEHNUS
criocoBa MOTYT OHTE VCIIOJIb 30BaHH 3HAUMTEJILHO MeHbIIe
(peaklMOHHEE) HauvaJIbHHEe TeMIepaTypH IJIS peakKlUy HUTPOBAaHMS, Kak

QoJiee TIOOPOOHO pPa3bBACHIETCH HIUWXE.

B LeJioM, 103 TOMY B pamMkax HaACTOAIero n300peTeHn g
npencTapJjieH YCOBEPIEeHCTBOBaHHLM crioco®, B JaCcTHOCTH,
aonadaTUdecKoIo HUTPOBAHUA, oJig HUTPY EMBIX apoMaTruueCKUX
coenMHeHulM, KOTOPLM oTJIMYaeTCcHd B obmeM YIIYUlneHHOM
30PeKTUMBHOCTELI, B YaCTHOCTH, YIIyUle HHOM TeXHUUEeCKOM

9(1)(1)@KTI/IBHOCTI:>IO, a TaKXxe yﬂquHeHHOIZ SQ)Q)GKTMBHOCTBIO VCIIOJIB30BaAaHMA
SHepI'Mr, ¥ B ILeJIOM yﬂqueHHoﬁ SKOHOMUUHOCTLID cCrocoba, M K TOMY
Xe yﬂqueHHoﬁ TEXHOJIOTMYHOCTEID B O@paﬂleHMM.

B uyacTHOCTH, B PaMKaxXx HacCcToAmeI'o MBOGpGTeHMH IIpM IIpOoBeldecHNNM
pPearumm HMTPOBaAHMA B aonrnadaTnyeCcKoOM pPexrMe (HaanMep,
amrmadbaTruuecKoITo HMTPOBaHMA BOeH30JIa OO HT/ITpO@QHSOJ’Ia B pr@anOM

peaKTope) MOXeT OBITH Tar VYJIYUIIeHO IUCIIepI'MMPOBaHIME HMTPpYyeMOI'O
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apoMaTrn4YeCKOoIo COeIIMHEHNMA B HMprIOH.[eI\/JI KMCJIOTHOM cMecCH, B
JaCTHOCTHM, YXe B HadalJle pearumnm1, IIpeOriouyTrTEeJIEHO YXe 1o CJIe
IIprmBeleHrMAd B KOHTaKT (HaanMep, CMeMeHMsa) MCXOIOHEBIX KOMIIOHEHTOB,
uTo TJaxe B He@ﬂaI‘OHpMHTHBIX YCIIOBMAX (Hanpyﬂvlep, TaKMX Kak
IIprMcCyTCTBHE SaTl'PASHAKINMX HpMMeCGIZ, HallprMep, TaKMX Kak
IIOBHIIEHHOE CoIoepXaHne aJ'H/[q_)aTMT{eCKMX CoeOMHEeHUM B HUMUTPpYyEeMOM

apoMaTrn4YeCKOM COeIMHeHNn1, mJinm I1pn CJIMIIKOM HUBKOM HayvaJlbHOM

TeMIIepaType, WM npu He3HAUUTEJIEHOM IoOBeNeHUU SHEePIUU
OUCIIEPTUPOBAHNUS) HUTPOBAaHMKE BCEe eme MOXeT 20bexTUBHO
IPOBOOUTLCH, B YAaCTHOCTH, HUTPYOIA S CMecCh B TeueHMre

IpelBapuTeJIbHO 3alaHHOTO BPEMEeHM peaKUuM WJIM, COOTBETCTBEHHO,
npeOHBaHUA B pPeaKTope MOXEeT IIpeTeplleBaTh IIpeBpalleHMe I[I0 MeHBIeMn
Mepe Ha 98%, IpedlouTUTEeJILHO II0 MeHbmel Mepe Ha 99,5%, B KaxmoM
cJlydae B 2 pacueTe Ha CTeleHb KOHBEpPCHMM  as0THOM  KUCJOTH B
HUTPYIIEe KUCJIOTHOM CMeCHu.

COOTBETCTBYKIMM M300pPEeTEHMID CIIOCOOOM B paMkKax HUTPOBAHUA
MOXeT OBTBH HOOCTUIHYTO VJIYUIIEHHOE IUCIEPIMPOBAHME YXe IIOCIe
IpUBeneHmUs B KOHTAaKT (HanpuMep, CMeleHu ) PEaKTaHTOR, B
YaCTHOCTHM, CcoIepxallel a30THYID KKCIOTY HUTpYIIel KUCIOTHOM GasH,
C OIHOM CTOPOHH, M CcoOIepXallel HUTPYyeMHe apoMaTHUUeCKMre COeOMHeHUS
opraHnuyecKoMn basH, c IpyTon CTOPOHH, IPenrnouYTUTEJILHO c
openoTBpalleHreM OHCTPOM  KoaJleCLUeHUUM HUTPYEMEX  apoMaTUdeCKUX
COeIMHEHVM B HUTpPyKIEeM KUCJIoTe, NPelloUuTHUTEeJILHO C lLeJbld HauMHAaTh
peakuMio HUTPOBaHMUA TIIpu 0OoJlee HUBKUX, CPABHUTEJLHO Takxe C
IPOTOTUIIOM, HaYaJIbHHX TeMIeparypax (a muMeHHO, 0e3 HeoOXOIMMOCTHU
B OoJlee  IOJIUTEJLHHX  OIPOOOJIXUTEJILHOCTM  peakUuuy WM  BPEMEeHU
npeBrBaHMA, dYeM B crocobe COTJIaCHO MOPOTOTUIIY C 0o0Jiee BHCOKUMU
HauvaJIbHEIMKM TeMIepaTypaMy, HO IIpM OPOUMX PAaBHEIX B OCTaJIbHOM
YCJIOBMAX) . B UacTHOCTM, IIOCPENCTBOM COOTBETCTRYKIETO M300peTeHU

MCIIOJIHeHMa  crocoBa MOXHO  OOCTHUIHYTE  TOTO, UTO TakKxe IIpU
(peakKUMOHHEIX) HAYaJIbHEIX TemIepaTypax Hmke 100°C, NOpenanouyTUTesIbHO
Hmke 95°C, ocofeHHO MNPellouTUTEeJIbHO Hmke 90°C, HUTPOBaHME MOXET
OBITE MHUMLMMPOBAHO WJIM, COOTBETCTBEHHO, HAauaTo TakuM o0pa3oM, UYTO

He HOTpGGYIOTCFI DoJlee OIUTEJILHEE IIPOOOJIXMTEJIEHOCTE peakKurnm WiIn,

COOTBETCTBEHHO, BpeMa IpeOHBaHudg, yeM B crocofe  COTJIACHO
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NIpoTOoTUITY C 0oJiee BHEHCOKMMM HadaJlbHEIMM TeMIlepaTypaMy, HO IIpHu
[IPOUMX PABHEIX B OCTAaJILHOM YCJIOBMAX.

TakuM o00pasoM, I[IOCPEeOCTBOM HAaCTOAWEI'0 MN300peTeHUA HUTPpYEeMHE
apoMaTHUUYeCKMe OoplraHMuecKue COeIMHEeHMA (TO eCThb, apoMaThudecKue
COENMHEHMSA) MOT'YT OHTBH Ipeobpa30BaHE M, COOTBETCTBEHHO, BBeJeHH
B peaKkLmno DoJiee TeXHUUECKHU 20PeKTUBHEM, TakyM  Kak DoJiee
fes30laCHEM M [OPOCTHEM, IIyTeM C ofOpa30BaHMEeM COOTBEeTCTBYIMMX
HUTPOBAaHHEIX apoMaTndeCKMX OpTaHn4YeCKUX cCoeIMHEeHUN
(HUTpOapoMaTUUECKUX COeIVMHEHUN) .

TakuM  oOpasou, B paMkKax HacTodAmero M300peTeHnd OBLITO
HEeOXMIAaHHO HaWIeHO, UTO I[IpMMENMBaHMEM HUTPOBAHHOTO IIPOAYKTA
(HanlpuMep, HUTpoOeH30JIa B CJlydae HUTpoOBaHMA OeH30Jla) K MCXOIHOM
PeaklLUMOHHOM CMecHu HabjomoaeTcsd 3HAUUTEJILHO YJIYyUlleHHOe IIepBUUHOE
OUCIIepTUPOBaHKe HUTPYEMOT O apoMaTUUYeCKOTO COeIVMHEHNHA (B
YaCcTHOCTH, XapaKTepusyeMoe pe3KMM POCTOM TeMIepaTypPH B HUTpyIeMl
cMeCcH rocJjie VHULUMPYOIET O HUTpOBaHUE IIEPBUUHOTO
OVCIEPTVPOBaHMA), a TakKXe CHMWXKeHHas CKJOHHOCTEL K KoaJleCLeHLUNU
STOM OUCIIEPCUN.

IpyrMMM CJIOBaMM, TeM CaMBM [IpeIMeToM M300peTeHud ABJISeTCS B
0COBEHHOCTHM B 1IeJIOM YJIYUlNIeHHHM, [OpellouTUTesSIbHO alradaTuuecKun
crioco® IMOJYYeHMS HUTPOaApOMAaTUUEeCKMX COeIMHEeHMM (HalpuMmep, TaKux
Kak HUTpOOeH30JI, HUTPOTOJIYOJI, HUTPOXJIOPOEH30I, u T.O.),
IpenIouTUTEeJIbLHO nyTeM anradaTHMdecKoOTO B3aVMONEeCTBUA
COOTBETCTBYIIMX MUCXOIOHHX apoOMaTHUUYECKUX  COeOMHEeHUM (HanpuMep,
TakKMx KakK O0eH30JI, TOJyoJl, XJOopBeH30J, M T.H.) C a30THOW KUCIIOTOMU
B IPUCYTCTBUM CEPHOV KMCJIOTH B KaudeCTBe BONOOTHMMAKIMETO CpPeICTBa
n KaTaamsaropa, IpPenrIoYTUTeJIEHO B TpyBuaToM  peakTope, u
IPenrnodTUTEJIEHO C MWCIOJIb30BaHMEM CTeXMOMETPUUECKOT'O  M3OHTKA
HUTPYEMOT'O  apoOMaTUUeCKOI'O COeIMHEHUS, opuyeM K  PeakKIMOHHOM
CMeCH, COOTBETCTBEHHO, MCXOIHOWM peaKUMOHHOW CMecH, IoOaBJIAeTCH,
COOTBETCTBEHHO, IpuMelBaeTCsa JacTb COOTBETCTBYKRIETO
HUTpOapoMaTUUeCKOT'O COoelVHeHud (HallpuMep, HUTpoOeH30Jla B cJydae
HUTpOBaHUA DeH30Ja) .

Kaxk OBoJjiee 1noOpoBHO  ONMUCHBaeTCAa  npajee, COOTBETCTBYKMUN
N300peTeHN crioco® npu STOM  MOXeET OHITH npoBeneH BIIOJIHE

YHUBEPCAJIEHEIM IIyTeM: TakK, MOXeT OHITH nodamJjieHa YacTb
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MCIIOJIE3YEeMOTO, COOTBETCTBEHHO, [IpUMEeNBaeMOTO
HUTpOapoMaTUUeCKOT'O COelMHeHud (HallpuMep, HUTpoOeH30Jla B cJydae
HUTPOBaHUSA BeHzo0JIa) , HallpuMep, HeoOxoOMMOM  IOJId HUTPOBAaHMA
PeTreHepVPOBAHHOM WMJIM CBEXeM CepHOM KMUCJIOTH U/UIM HUTPYEMOTO
apoMaTHuuYeCKOoIO COeIVHEHNI, nepen [IEePBUYHEM COBMECTHEM
OUCIepIMPOBaHMEM  OOIOJIHUTEJIBHEX  MCXOINHEIX  BelleCTB (TO  ecCTh,
CEepHOM KMCJIOTH M a30THOM KMUCJIOTH), W/WJIY TOJBKO YaCTU HUTPYEMOTO
apoMaTUUYeCcCKoTI O COeOMHEHNSA nepen [IEPBUYHEM COBMECTHEM
OUCIepIMPOBaHMEeM  OOIOJIHUTEJIBHEX  MCXOOHEIX  BelleCTB (TO  ecTh,
CEPHO¥ KMCJIOTH M a30THOM KMCJIOTH, a TaKXe OCTaJIbHOM YacTHu
HUTPYEMOTO apoMaTHUUYeCKOI'0 COeIMHEeHMA), W T.O., IIpruuyeM Takxe
BO3ZMOXHE KOMOMHALUM 5STUX BapMaHTOB. B NPMHLMUIIE 5TO OIPeNeliaeTCHd
TOJIBKO TeM, UYTO K HauaJly peakUuy HUTPOBaHUA MMEKTCA IOCTaTOUHBE
KOJIMYEeCTBa HUTPOAPOMATHMUECKOTO COeOMHEeHMS B MCXOIHOM peaKUMOHHOM
cMecHu, UYToOH ofecHneuuTh 500eKTMBHOe IUCIEePIMpOBaHME OpITaHUUeCKOM
U KMCJIOTHOM das.

HaJjiee OIMCEHBAKTCHA OCOOeHHHE, OJIaTOIIPUATHEE NI
IpenrnouTUTeJIbHEe BapMaHTH VCIIOJIHEHU A COOTBETCTBYKIETO
n300peTeHUK crocoba.

Kaxk OBLIIO ONIIMCAaHO paHee, B paMrax COOTBETCTBYKIETO
n300peTeHND criocoba npeBpalleHM1E n/ U peakrkumsa HUTPOBAHUSL
IPenrnodTUTEJIEHO IPOBOIOUTCSA B anruadaTUdeCKUX PeaKUMOHHEX
YCIIOBUSAX .

Kpome ToOTO, COoIJIaCHO OCOBOEHHOMY BapMaHTy OCYIEeCTBJIEHUA
HaCTOAmMeTro M300peTeHMd, MpeBpalleHre U/WIM pPeaKUurs HUTPOBAHUSA
IPOBOOUTCS, B YaCTHOCTM, KakK MOHOHUTPOBAaHMUE.

CoIJlaCHO IHOIOJIHUTEJIBHOMY OCODEeHHOMY BapMaHTy OCYIeCTBJIEHUSA
HacToAmero wu300peTeHud, OOBUHO HOEeMCTBME OPOM3BOAMTCA Tak, UYTO
NCXOOHAas peakuMOHHAaSA CMeChb u HUTPOBAaHHHEE apoMaTuuecKue
opraHn4YeCKUue COeOVHEHNS (HUTpoapoMaTUUeCKMe  COeOUMHEHNS) npu
BHIOPaHHHEX pPeaKIMOHHHX YCJOBUAX HaxXOOATCS B BUIe JKUIKOCTHO—
XMOKOCTHOM CMeCHM W3 oOpTaHMuecKoM ¢ase, <C OIHOWM CTOPOHH, U
KMCJIOTHOM dase, B YaCTHOCTHM, KMCJOM BOIOHOM Gas3u, Cc JIpyTron
CTOPOHEL. B uWacTHOCTHM, IIpM 3TOM Oopl'aHMUecKas ¢asza MOXeT comepXaThb
HUTPYEMEE apoMaTHUUeCKMe OoplaHMUueCcKMe COeOMHeHMs (apoMaTuueckKue

coeIVHEHUA) U HMTPOBaHHEE apoMaTMUeCKMe OpIraHMYeCKMe COelIMHEHIMA
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(HUTpoapoMaTHUeCKMe COoeIMHeHMd), u/WiK, B YaCTHOCTM, IIPU 9DTOM
KMCJIOTHaad ¢aza (ToO ecThb, B UYaCTHOCTM, KMUCIad BOIHasa ¢as3a) MOXeT
BKJIOUATE a30THYK KUCJIIOTY, CEPHYK KUCJIOTY M, IO OOCTOATeJbCTBaM,
BoOoy (a Takxe, IO O0OCTOATeJIbCTBaM, PaCTBOPeHHHEe B HeW OOJIM
no0aBJIEHHOTO n/ 06pa30BaHHOTO npu HUTPOBaHUMU
HUTPOAPOMaTUUYECKOT'O COEeOMHEHMS) .

B pamMkKax COOTBETCTBYKIETO U300peTeHMK Cclocoba HUTPYEMEE
apoMaTHUUYEeCKME OpITaHUUeCKMe COeOUMHEHUS (apoMaTUUYeCKMe COeIMHEeHUH)
¥ HUTpyKRMas KUCJIOTHAasS CMeCb a30THOM KUCJIOTH M CEpPHOM KUCJIOTH, a
Takxe (DoOaBJIEHHHE WMJIM BO3BpalleHHBHE) HUTPOBAHHHE apoMaTUUeCKue
OpraHMUeCcKMe COoeIMHeHMAa (apoMaTUMUeCKMe HUTPOCOeIMHeHMHA) ofpa3ynT
(MCXOOHYK) HUTPYKIYKD CMeChb (TO €CThb, HauaJlbHYK HUTPYKRIYH CMeChb,
COOTBETCTBEHHO, KMEKIylCS K HauvaJly B3aVMMOIOEMCTBUSA U/WUIM peaKluu
HUTPOBAHUSA HUTPYKIYKK CMeCh); TO eCTb, IPYI'MMM CJIOBaMM, HUTpPYyKIAas
CMeChb BKJIOUAET HUTPYKIYyK CMeCb (TO €CThb, HadaJlbHYyD HUTPYIYIO
CMeChb, COOTBETCTBEHHO, MMelIylcd K Havajly B3auMMOOeNCTBUSL W1/UIINU
peakuMy HUTPOBAHMA HUTPYKRIYK CMECH) B MCXOOHOM pPeaKLUMOHHOM
CMeCH, KOToOpad BKJKUaAeT HUTPYEMBEE apoMaTUUECKHe OopITaHuuYeCcKue
CcoeIVHEHMS (apoMaTHMUeckKMe COeIVHEeHNVd) ¥  HUTPYOIYR  KMUCJIOTHYIO
CMeCb Aa30THOM KMUCJIOTH M CEepHOM KUCJOTHE, a TaKxXe HUTPOBaHHEE
apoMaTHuyeCcKue opraHMueckKue coeIVHEHU S (apoMaTHUUeCKMe
HUTPOCOEOMHEHHUS) . HampoTus, oJIydyeHHasa  WJu, COOTBETCTBEHHO,
oBpa3oBaHHAaA mocJye B3aMMOIeNCTBUSA "/ nim B KOHIIE peaxkuun
HUTPOBAHUA  HUTpyIas CMecChb BKJIOUAET, 10 MeHbIleM  Mepe 1o
CymecTRBY, oTpaboTaHHYID HUTPYIYO KMUCJIOTY u HUTPOBAHHEE
apoMaTHuyeCcKUe oOpTraHn4YecKue coeIVHEHMS (apoMaTHUeCKME
HUTPOCOENMHEHNUA) , a Takxe, 1o obcToATEeJIECTBAaM, HeboJpIMe
KoJIMUuecTBa HepopearnpoBaBIMX HUTPY EMBIX apoMaTHUyeCKMX
OpraHMUYeCKMX COeIMHEeHUM (apoMaTUUeCKMUX COeOMHeHUN) (Hapamy cC
VMEKIMMUCH 10 ODCTOATEeJECTBaAM MIPMMEeCSAMM M MTOOOUYHHM MNPOOYKTaMM) .

ComJilacHO HacCTodlleMy M300peTeHNn, B I[OPpMHUUIIE MOTYT OHTBH
[IOOBEPTHYTH  HUTPOBAHMI IIOUTH  JIOOBIE  HUTPYEMEE apoMaTUUeCKHUe
OpraHMYecKMe COelIVMHeHMHa (apoMaTUMUecCKue COeIVHEHUH) .

CornJjiacHO ocoBeHHOMY BapMaHTy OCYIEeCTRBJIEHU A HacToAmeIo
nz3obpeTeHmsd, HUTPYEMEIE apoMaTHUUYEeCKMe OpTlaHMUecKue COelIVMHEHUS

(apOMaTMT{eCKMe coeIVHEeHns) B BBI@paHHBIX PEeaKIMOHHEIX YCIIOBMAX
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MOTWYT OBITH KMOKVIMHA . B JaCTHOCTHM, HUTPYEMEIE apoMaTrndeCKre

opr'aHnueCKue COeOMHEHNS (apoMaTHUUeCcKue COeIVHEHNSA) npu
cTaHmapTHOM maBjenuu (1,01325 Gap) m npu Temnepartype no 70°C, B
YaCTHOCTH, HUXE 50°C, OpenrIouTUTEJILHO HIKE 25°C, OCOBDEHHO

OpeniIouTUTEJILHO HIDKE 10°C, HaxXomoAaATCHA B KUOKOM arperaTHOM
COCTOAHUM. OITO of0ecrneurBaeT BO3MOXHOCTL 2OOeKTUBHOTO IIPOBEIeHUSA
pearkuum.

B YacTHOCTH, HUTPYEMEIE apoMaTuuecKue OopTraHnuYeCcKue
COoeOMHEHUS (apoMaTUUeCKMre COeIMHEeHMsa) MOI'yT OBTb BHOpPaHbl, IO
obcrToATeNbCTBAM, M3 TaJIOTEHMPOBAHHEX MOHO-— WM IOJIMUUKIINUECKUX
apoMaTHUUYeCKMX OPTaHMUEeCKUX COeIVMHEHUN.

CormJjiacHO O0COBeHHOMY BapUaHTy OCYWEeCTRJIEHU I HaCcToAmeI'o
n3o0bpeTeHUsa, IIpUMeHAeMEe [JI4 HUTPOBaHMSA HUTPYEMEE apoMaTUueCKMre
OopraHM4YeCKMe CcoeOMHeHus (apoMaTUUecKMe COeIMHEHMS) MOI'yT OHThb
BHOpPAaHE, B YacTHOCTM, M3 TpPyNnH OeH30Ja, MOHOHMTpoOeH30Ja (MNB),
TaJIOTeHMPOBAHHEIX 0OeH30JI0B, B UYaCTHOCTM, MOHO U IOUXJIOPOEH30JIOB,
MOHOHUTPOBAHHEIX TaJIOTeHUMPOBAaHHEIX OeH30JI0B, TOJIyOJia,
MOHOHUTPOTOJIYOJIa (MNT) , OVHUTPOTOJIYOJIOB (DNT) M KCHUJIOJIOB, a
Takxe MX cMecer M KoMOuHauuM. OCOOeHHO IpenlouTuTeJieH OeH30JI.

ComJlacHO HacCToMAlleMy M300peTeHNo, B I[IPMHLUUIIE MOTYT OHTBH
MOJIYUEHE T[IOUTM JIOOBEIE  HUTPOBAHHBE apoMaTUUECKMe OpTlaHMUecKUue
COoeIMHEeHMd (HUTpOoapOMaTUMUeCKMe COeIOMHEeHMA) .

UTo KacaeTcsd [IOJIYUEHHBIX HUTPOBAaHHBIX apoMaTUueCKUX
OpTraHMUYeCKUX COeIMHEeHMM (HUTpOoapOMaTUUeCKUX COeOMHeHUM), TO OHWU,
B  UYaCTHOCTH, B  BHOpPAHHEX PEaKIMOHHEX YCJOBMAX MOT'YT  OHTH
KUIOKVMMM . B  UYaCTHOCTHM, HUTPOBAHHEE apoMaTUUECKHe OpTaHuuecKue

COeIMHEHUS (HUTpOapoMaTUUEeCKME COEenMHEHUS) npu CTaHIAPTHOM
naBJjeHvn (1,01325 Gap) m npu TeMmrnepatype no 70°C, B UYaCTHOCTH,
Hmxke 50°C, mOpelnouyTUTeJIbHO Hmke 25°C, 0CoOeHHO IIpelloUTUTeJILHO

ke  10°C, HaxomAaTcsa B XMIKOM aTrpeTlaTHOM  COCTOSHUM. 3To
oBecrneurBaeT BOBMOXHOCTL 2OOeKTMBHOI'O MCIIOJIHeHUsA crocoba.

B YacTHOCTH, TOJIyUYeHHHEe HUTPOBAaHHEE apoMaTudecKue
opraHMuecKre COoeIVMHeHUS (HUTpoapoMaTUUYeCKMe COeOVHEeHMWS) MOTyYT
OBTHL BHOpPaHH, 110 OOCTOATEJILCTBaM, W3 TaJIOTEeHUPOBAHHBIX MOHO- WU

TIIOJIMIINMKIIMYE CKMX MOHO—, Or— mJin TPVMHMTPOBAHHEIX apoMaTYeCKNX
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OpTraHuUYeCKUX COeOMHEeHUM.

CormjlacHO oCcoBeHHOMY BapMaHTy OCYIECTRBJIEHUSA HaCTOAmMeTo
n300peTeHnsa, IIOJIYUEHHHE HUMTPOBAaHHBE apoOMaTUUECKMe OpIl'aHUUeCKUre
CoenMHeHMS (HMTpoapoMaTHMUeCKUe COEeNMHEHMSA) MOTYT OBTH BHOPAaHHE U3
TPYIIIIE MOHOHUTPODOeH30JIa (MNB) , OVHUTPOOEH30JIOB (DNB) ,
TaJIOTEeHMPOBAHHEIX MOHO—- UM IMHUTPOOEH30JIOB, B UYaCTHOCTM, MOHO—- WU
OVMHUTPOBAHHEIX MOHO— U IUXJIOPOEH30JIOB, MOHOHUTPOTOJIYOJIOB (MNT),
OVMHUTPOTOJYOJIOB (DNT), TPUHUTPOTOJIYOJa, ¥ MOHO— U IVMHUTPOBAHHHX
KCWUJIOJIORB, a TaKxe X cMecen u KOMOMHAaLUM . OcoBeHHO
IpenlouTuTelJIeH MOHOHUTPOOEH3O0JI.

CorJjilaCcHO OOHOMYy IIPeOlouTUTEJILHOMY BapMaHTy OCYIEeCTBJIEHUS
HacToAmero M300peTeHusa, B KadeCTBe HUTPYEMOT'O apoMaTHUUeCKOI'O
OPTaHNYeCKOT'O COeOMHEeHUS (apoMaTHMUYeCKOT'O COeOMHEHMS) I[IPUMEHSEeTCH
0eH30JI, M B KaueCTBe HUTPOBaAHHOTO apoOMaTUMUEeCKOI'O OpIaHUUYeCcKOTIO
COenOMHEeHU (HUTpoapoMaTHUUECKOTO COeIVMHEHNS) nojiyyaeTcsd
MOHOHUTpOOeH30J (MNB) .

CorJjiacHO OBBUHOMY BapMaHTy  MCIOJIHEHUA COOTBETCTBYKIETO
nsobpeTeHmn crocoba, B3auMMOIENMCTBME W/MIM peakKUMd HUTPOBAHUSA
MOXEeT 3aBepmaThbCcd OTOeJIeHMeM KUCJIOM BOIHOM (Gasb (KMCJIOTHOM (Qas3h)
n/nar pasiejeHueM Gas IMIOoJYUeHHOM HUTPYyKIel cMecH Ha OoTpaboTaHHYI
HUTPYIYO KMCJIOTY u HeouuleHHEEe HUTPOBAaHHEE apoMaTuUydeCcKue
opraHnuYecKue CoeIVIHEHM S (HeouuMmeHHEE HUTpOaApOMaTUUECKME
coenMHeHud) , IocJjie dYero IMOpedloudTUTeJIbHO cJenyeT  IIPOMHBaHME
HEOUMIMEeHHHX HUTPOBAHHEIX apoMaTUUECKUX OpTaHMUYeCKUX COoeIMHEeHUMN
(HEOUMIEeHHHX HUTPpOapOMaTUUEeCKUX COeIMHEeHMM) IMIPOMEBHOM Ccpenol, B
YaCTHOCTH, B omHOM VI MHOTMX cTagmax IIPOMHEIBaHMSA,
IpennouTUTEeJIbLHO C 3aKJIOUUTEJIbLHEIM OTHEeJIEHUEM VCIIOJIbL30BAHHOM
IIPOMEIBHOM Cpemnb, C IIOJIyUeHMEM IIPOMETHX M OCBOOOXIEHHHX TeM CaMbM
OT TIpuMecek (To ecCThb, OUMIMEHHEIX ) HUTPOBAHHEIX apoMaTUUeCKUX
OpTraHMUYeCKUX COeOMHEeHUNV (HUTPpOapOMaTUUeCKUX COeIVHEeHUM) .

CornJjiacHO IpennouyTUTeJIbHOMY BapMaHTy OCyMEeCTRBJICHU A
HacToAmero M300peTeHMs, I[IPOMBEBAaHME IIPOBOOMTCSA II0 MeHbIel Mepe B
IOBe CTaouy IIPOMEBaHMUL, IprMdyeM MOTYyT OHTB TIPeldyCMOTPEHE IO
MeHbIIel Mepe OIOHa cranmsa KVCJIOTHOTO ITPOMBIBaHM A («xmcIoe
[IPOMEIEBaHME ) M [0 MeHbIleM Mepe ooHa CTaIuMsa  HeUTpaJIbHOTO

IIPOMEIBaHMA (KHEWTpaJIbHOE IIPOMEIBAHUEY) .
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HamuboJjee NpellouTUTeJILHO, IM[IPOMHBaHMEe MOXeT BKJOUATL (1) 1o
MeHbIlel Mepe OIOHY IIepByl, I[IPOBOIMMYI B KMUCJOM cpelde CTaIuo
IIPOMEIBaHM A («KMcJoe MOpOMHBaHMe»), MOIPeOlouTUTeJJLHO BOOOM WM
MMHepaJIbHOY KMCJIOTOM B KadeCTBe IIPOMBIBHOM cCpeli, (11) O MeHbIeN
Mepe OIHY BTOPYID, IIPOBOIMMYI B IeJIOUHOM (OCHOBHOM) cCpele CTaIuio
IIPOMEIBaHM A («ocHOBHOE IIPOMEIBAHUE ) , IpPenrnouYTUTEJILHO c
MCIIOJIL30BaHMEM OCHOBaHMSA B KauecTBe IIPOMHBHOM cpene, ¥ (iii) 1no
MeHbIeM Mepe OIOHY TpeThil, IPOBOOAMMY B HeMTpaJIbHOM cpele CTaluio
IPOMEIBAHUSA («HeMTpaJlbHOe IIPOMBIBAHME»), MOIPelloUuTHUTEeJIbHO BOIOOM B
KauecTBe IIPOMEIBHOM Ccpenr (a VIMEeHHO, B BHIIEYyKa3aHHOM
[IOCJIEIOBATEJILHOCTM, COOTBETCTBEHHO, OUEepeldHOCTM OT IIepBOT0 IO
TpeTbero NPOMHBAaHUA) .

CorJjiacHO ocoBeHHOMY BapMaHTy OCyHMeCTBJIEHU I HaCTOAmET O
n3006peTeHra, MCIOJbL30BaHHAsA IIPOMHBHAS Cpella MOXeT BOBJIEKATHLCH B
PELUMPKYJISLUIO U/ U B UUPKYJISLUMOHHEM KOHTYP, n/Uim OIATH
BO3BpalleHa IOJIS IPOMHEEBAHMA, B YaCTHOCTM, IIOCJIE OUMCTKM.

TakuM o6pasoM, Kak I[IOoOpOoOHO pPasbACHAJIOCH paHee, IIPOMBBAaHME
HeOUMIe HHEIX HUTpOapoMaTUUYeCKUX coeIMHeHUM OJId yIOaJIeHUA
PACTBOPEHHEX U CYCIeHIVMPOBAHHEIX B HUX KKUCJIOT HUTPYWOMEM CcMecHu,
HUTPOOEHOJIOB U IPYTUX KUCJIOTHHEX U IIPOUMX elle DBSKCTPaIlupyeMHX
IIPOMEBIB HEIM CpeICTBOM  IIpuUMecel OBBIUHO BKJIIOUAET U cTagum
IIPOMEIBAHMA (HAIpVMep, CMOTpM paboTy aBTOpoB F. Meissner wu 1mp.,
Industrial and Engineering Chemistry («IIpoMBIJIEHHAsS UM MHXeHepHas
XUMUAY), ToM 46, cTpaHuue 718-724 (1954); Ullmanns Enzyklopadie
der Technischen Chemie («YJIbMaHOBCKAaS DHIMKIIONEOUS TeXHUUECKOM
XUuMumM» ), 4-oe wmusmaHme, ToM 17, cTpaHuUe 384-386; H. Hermann wu
ap., «Industrial Nitration of Toluene to Dinitrotoluene»
(«IIpoMBIIIJIEHHOE  HUTPOBAaHMEe TOJIyoJla OO IUMHUTPOTOJyoJa»), Tpymoe
CuMriosuyMa AMEPpMKAHCKOTO XMMMUeckoTo ofbmecTtBa (ACS), Cepusa 623
(1996), cTpaHuus 234-249, pemaxTope: L.F. Albright, R.V.C. Carr,
R.J. Schmitt; naTenTHHe »JoKyMeHTH US 6 288 289 Bl; EP 1 816 117
Bl). B KauecTBe IIPOMBBHOM cCcpelh OOHYHO MOXEeT MCIOJIbL30BaATLCH
BOIA, opuueM  IIPOMBIBaHUE OOLBUHO  MNIPOBOIMUTCHA  Kak  XKMIKOCTHO-
XMOKOCTHOE TIIPOMBIBaHMEe (TO eCcTb, IOIpM TeMlepaTypax, IOIpM KOTOPHX
IpOMEHIBAEMOE HUTpoapoMaTHUUecKoe COoeIMHeHMVe IIPUCYTCTBYeT B BUIE

KUIKOCTU) . Kpowme TOT'O, COTIJIaCHO HacTodleMy MSO@peTeHMIO B
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KauecTBe IMPOMHEBHOM CpemnOr IIPpM KMCJIOM IIPOMHBaHuM (cTammsa (1)
IPOMEIBAHMSA), M, COOTBETCTBEHHO, IIPU MMEeJIOYHOM I[IPOMHBAHMM (CTamgus
(ii) nOpoMEIBaAHMS), TaKXe MOXeT OHTE IIPMMEHEeH KOHIeHCAT BTOPMUHOIO
napa M3 IOCJelylIero KOHIEHTPUPOBAHMA OTpad®OoTaHHOM HUTPYOMEN
KMCJIOTH .

Kak M3JIOXeHO BHIIE, TPexXCTaIMMHOE I[IPOMHEHBaHME OOHUHO BKJIOUAET
clienyommMe CTaIun:

(1) xucJoe TIPOMEIBAHME BOIOW IJIA VYIaJIeHUMS PAaCTBOPEHHEX U
CYCIIEHIMPOBAHHHX MMHEepPaJIbHEX KMCJIOT, HalpuMep, TakMX KaK CcepHasd

KHMCJIOTa, a30THaAd KMUCIIOTa M HHUTPO3a («xkmcIOE HpOMHBaHMe»);

(ii) ocHOBHOE, COOTBETCTBEHHO, meJIOUHOe [IPOMEIBaHME B
IIPUCYTCTBUM  OCHOBAaHUSA («eJIOUHOE  [OpPOMEIBaAHUE») , HallpuMep, c
MCIIOJIb30BaHMeM kapOoHaTa HaTpuda (comer), OuxapOoHaTa HaTpui,

CyJabOMTa HaTpPMa, IHUIPOCYJIbOMUTaA HaTpMA, aMMMaka, eIKOoT'o HaTpa,
eIKoTro Kajv, M T.O. (HaopMMep, CMOTPM I[IaTeHTHHEEe »OOKyMeHTH US 4
482 769 A, US 4 597 875 A wmium US 6 288 289 Bl), a4 yIOaJleHUS
PaCTBOPEHHEX B HeOUMIIeHHOM HUTpOapoMaTHUUECKOM COeIMHEHUU
CJ1aBOKMCIIBIX 3aTpPA3HARIUX npuMecen, TaKUx Kak HUTPOOEHOJIH,
HUTPOKPE30JIE, HUTPOBEH30MHEE KUCJIOTH, MOIPOOYKTH Pas3JIOXEeHUS IIocte
OKUCJIMTEJIBHOTO paclierjeHna beHOJIOB, WJIN aamnpaTUde CKUX WJIN
LUUKJIMUECKUX YIJIEBOOOPOIOB, M T.I., HaIpuMep, Takux Kak IaBeJieBasd
KMcJjoTa MM T.O., WIM AaCUMMETPUMUHHX M30MepoB B  cJydae TNT
(«ocHOBHOE MIPOMHEBAHMUE») ;

(iii) HeMTpaJbHOE IMPOMBBAaHME OJIA YIaJIeHMS OCTAaTOUHHX CJIeOOB
meJjiouM M OOIIOJIHMTEJILHOTO COKpalleHMsa elle OCTalMMXCsa B IIPOOYKTe B
CJIeIOBEIX KOJMUECTBAaX IpMMecel («HeMTpaJlbHOe IMIPOMBBAaHUE) .

IleJb STUX  CTaOui  OPOMHBaHMSA  COCTOMT B  IIOJIYUeHUHU, B
YacTHOCTM, Hap4any C UMCTHM I[IPOOYKTOM, II0 BO3MOXHOCTM MeEHLIeTO
KoJIMuyecTBa OTpa®oTaHHOM BOIOH Ha TOHHY IMNIPOIOYKTa, B KOTOPOM
BLHIMBITEIE 3aTrpA3HeHMSa HaxomdTcd TakK, UYTo MX YyCTpaHeHMe MOXeT
IPOBOIUTLCSA SKOHOMMUECKHM leJjlecoobpasHo.

CorJacHo ocoBeHHOMY BapuUaHTy OCymeCTBIJIeHUI HaCTOAmMEeT o
n3obpeTeHusd, HauboJiee TINPenOIouTUTeJIbHO OpeldycMaTpMBaeTCs,  UTO
ocTaBmasacda rmocje B3auUMOIeCTBUS n/ N peakummu HUTPOBaHUSA
oTpaboTaHHasas HUTPyKIas KUCJIOTa II0ocJe OTHeJleHMS  HeOUMIMeHHHX

HMTPOBAHHEX apoOMaTHMUEeCKMX OpPpIaHMUYeCKUX coeOMHeHUM (HeOuMIeHHEIX
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HUTPpOAPOMATHUUECKUX COeIMHEHM) BOBJIeKaeTCad B PeLUPKYIISUMD M/UIn
B LUPKYJALMOHHEIM KOHTYP, W/WIM OISTh: BO3BpallaeTCad B pPeaKIuo
HUTPOBAHMA, B UYaCTHOCTM, IIOCJe KOHIEHTPUPOBAHUA U/UIM IIOCJEe
DoOaBJIEHMA CBEXMX as30THOM W/MIM CEePHOM KUCJOTH. ITHUM OYyTeM elle
QoJiblie MOBHIMaAeTCHd 3PPeKTHUBHOCTE crocoba.

Kpowme TOTO, notaBJIeHHOEe n/ N BO3BpalleHHOE nJis
B3auUMOIENCTBMA U/UJIM peakKlMM HUTPOBAHUSA KOJIMUECTBO HUTPOBAHHEX
apoMaTHUUeCKMX OpTraHn4YeCKMUX coeIVHEeHUM (HMTpOapoMaTUUEeCKUX
COeIMHEHMM) TakKXe MOXEeT BapbMPOBATH B MUPOKUX Ipeneax.

CorJjiacHO 0CcoOBeHHOMY BapMaHTy OCYIECTRBJIEHUS HacTOoAmeIro
nz3obpeTeHusa, Haubojiee IPEeNlNoUTUTEJIEHO MOXeT IIpelycMaTpUBaThLCH,
uyTo moBaBJieHHOe U/WJIM BO3BpPAalleHHOEe MJISd B3aMMOIENMCTBUA W/UIINU
peaxkuum HUTPOBAHUA KOJIMUEeCTBO HUTPOBAaHHEIX apoMaTHuyeCKMUX
OpraHnYeCKMX coenVHeHUN (HUTpoapoMaTHUUECKMUX cCoenrHeHU)
BHOMpaeTCca TakuM o06pa30M, YTO KOJMUECTBO OOOABJIEHHEIX U/WUJIN
BO3Bpalle HHEIX oJis B3aVMMOIEeNCTBUSA n/uiam peaxkumun HUTPOBAHMUA
HUTPOBAHHEIX apoMaTruueCKMUX OpTraHnueCKUX coenuHeHUM
(HUTpOapoMaTUUeCKUX coenuHeHUM ) oBecrieunBaeT CHWXEHUE
[IOBEPXHOCTHOT'O HaTAXEHMS Ha TpaHUle pas3lelsa Mexoy opTlaHMUueCcKOM
basoll M KUCJOTHOM ©dasoM, W/MWIM KOJIUUECTBO HOOABJIEHHEIX W/WJINU
BOSBBPAMleHHHX HUTPOBAHHEIX aPOMATHMUECKUX OPITaHMUeCKUX COeOMHEeHUM
(HMTpOapoMa TUUeCKUX COoeOMHEeHUM) 0BOYCJIOBJIMBAET YIIYUIeHHYO
OUCIIePTUPYEMOCTE, B UYaCTHOCTH, SMYJIbTMPYEMOCTE, opraHnyYeCcKoMn
bass M KMCJIOTHOM (asH.

B paBHOM Mepe, COTJlIaCHO OIATHL Xe OCODOeHHOMYy BapMaHTy
OCYIIECTRBJIEHMA HAaCTOAMeIro M300peTeHusa, MOXeT OBTb IPeOIyCMOTPEeHO,
yTo gmoBaBJieHHOe U/WJIM BO3BpalleHHOe MJId B3aMMOIESMCTBUA U/UIINU
peaxkuuu HUTPOBAHUSA KOJIMYEeCTBO HUTPOBAaHHEIX apoMaTHUyeCKMX
OpTraHn4YeCcKMX CoeIMHEeHUN (HUTpOapoMaTUUeCKNX coeIMHEeHUN)

BHOVpaeTcsa TakuM o00pas30M, UTO BeCOBOE KOJMUECTBO nHoOaBJIEHHHX

I/I/I/IJ'H/I BO3BpPaAlleHHEX HMTPOBaHHEX apoMaTMUeCKMX OpPTraHMYeCKHMX
CoeIMHeHUM (HMTpoapOMaTMT{eCKVIX COGHMHeHMﬂ) 7 B pracueTe Ha
IrnogBepraceMele HMTPOBAHNIO I/I/I/IJ'H/I Hpeo@paBOBaHMIO HUTPpYEMEIE
apoMaTrn4YeCKNre OpTraHN4YEeCKNMe COeIIMHeHIMA (apomaqueCKme

coeIVHeHUs) 7 IIpmucyTCcTByEeT minm, COOTBEeTCTBEHHO, BapbvHUpyeT B

omuamnazoHe oT 0,01 mo 60 Bec.%, B UYacCTHOCTHM, B IOuamnaszoHe oT 0,1
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no 50 Bec.$%, OpeOIouTUTEeJIEHO B Oualla3zoHe oT b5 no 45 Bec.%,
O0COBEeHHO TPellloUTUTEJIbHO B nmamnas3oHe oT 10 mo 40 Bec.%.

OmaTh Xe  COIJIaCHO  OOMNOJIHUMTEJILHOMY  OCOOeHHOMYy  BapMaHTy
OCYyMeCTRBJIEHMSA HacCToAmero KM300peTeHMsa MOXeT OHThL OIpedyCMOTPeHOo,
yTo gmoBaBJieHHOe U/WJIM BO3BpalleHHOe MJIS B3aMMOIESMCTBUA U/UIINU
peaxkumm HUTPOBAaHUSA KOJIMUeCTRBO HUTPOBAHHHX apoMaTHuueCKUxX
opraHnYeCKUx COeIMHEeHUMN (HUTpoapoMaTHUUEeCKUX COenMHEeHU’)
BHOUpaeTca TakuM o00pasoM, UYUTO BEeCOBOe KOJMUECTBO OOOaBJIEHHHX
n/mUiamn BO3BpPalleHHHX HUTPOBAHHHX apoMaTHUUeCKUX OopTraHnYeCKUX
COeIMHEHUM (HUTpOoapoMaTUUECKMX COEeOVHEeHMuM), B pacueTe Ha CepHYD
KMCJIOTY B HUTPYKIMEM KUCJOTHOM CMEeCU as30THOM KMUCJOTH ¥ CepHOM
KMCJIOTE, COCTaBJISeT BeJIMUMHYy B Ouanaz3oHe oT 0,01 mo 10 Bec.%, B
YacTHOCTM, B mOuanaszoHe oT 0,2 mo 5 Bec.$, TIIpeOloUTUTEJIEHO B
omamnasoHe or 0,5 mo 3 Bec.%, 0COOEeHHO IIPenlouTUTEJIbHO B
ouamnas3oHe OoT 1 Oo 2 Bec.%.

Taxkxe c y4uaeToM MHOTO pexuMa VICIIOJIHEHU A criocoba,
COOTBETCTBYWMUM M300peTeHrD CcHocod® MoXeT OHTHL I'MOKO UM IIOUTH Kak
YTOOHO amalTUpoBaH M, COOTBETCTBEHHO, IMIPUCHOCOOJIeH K HOaHHEM
YCJIOBUAM (HaNpuMep, CBA3aHHBIM C ofopyIdoBaHMEM YCJIOBUAM) .

Tak, BBeIOeHue HUTPOBAaHHEX apoMaTuueCKUX OopTraHnYeCKUx
COeIMHEeHUM (HUTPpOoapOMaTHMUECKUX COeOMHEeHUM) MOIPOBOIUTCS B CAaMHX
Pa3JIMUHEIX TEeXHOJIOTMUECKUX CTaIusaxX U IIOBULMKAX COOTBETCTBYIIMETO
n3obpeTeHU crocodba. B uyacTHOCTM, MOXeT OHTH IIPedyCMOTPEeHO, UYTO
nof®aBJIeHHHEe U/MJIM BOS3BpalleHHHEe IJIS B3aMMOOEMCTBUSL U/WUIM peaKlun
HUTPOBAHMUSA HUTPOBaAHHEE apoMaTHMUeCcKMe oplaHuuecKre COeIMHEeHUS
(HUTpoapoMaTHUUeCKMe COeIMHEeHUd) MNIPUMEHdnTCcS UW/WiIM BBOOATCA IO
MeHbIlel Mepe B OIHOM M3 HMWXecJeOyimmMx no3mumm (i)-(iv): (i)
UCXOOHOM PeaKIMOHHOM CMeCH BCeX OCTaJIbHHX peaKTaHToB; u/umiam (ii)
K CEepHOM KMCJIOTe HUTPpYOIMeM KUCJIOTHOM CMeCHM as30THOM KUCJIOTH U
cepHOM KMCJIOTHI, B YacTHOCTH, nepen IIOJIyUeHMeM HUTpYKIen
KMCJIOTHOM CMECKM a30THOM KUCJIOTH M CEepHOM KMCJIOTH; u/miam (iii)
HUTPpYyKRIEeN KUCJIOTHOM CMeCHM as30THOM KUCJIOTH WM CEePHOM KUCJIOTEH;
u/mar  (iv) K T[oOBepraeMbM HUTPOBAHMIO HUTPYEMEM apoMaThuueCKUM
OpraHMUYeCKMM CcoeIVMHeHMAM (apoMaTUUecKMM CcOoedVHeHMAM) . B OIpuHLUIIE
MOTYT IIPMHMMATLCSA BO BHMMaHME Takxe KOMOMHALMM »OBYX WIM MHOTUX

M3 95THMX BapMaHTOB.
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KpOMe TOT'O, OT@Op BO3BpalaeMEIX HHMTPOBaAHHEX apoMaTHr4YeCKNX
OPTraHNYeCKHNX cCoeIMHeHUM (HMTpoapOMaTquCKMX CO@HMHeHMﬁ) MOXeT
IIPOBOIMTECA B CaMBIX PA3JIMUHEX TEXHOJIOTHMUECKNX CTalMAX W IIO3SUMIMAX
COOTEBETCTBYKIEI'O MBO@peTeHMD criocoBa. B YaCTHOCTH, Inpn STOM
MOXeT OBITH InpenoyCcMoTpeHO, UYTO noOaBJIEHHEE M/MHM BO3BpalleHHEIE IIJIA
BRaMMOIEeNMCTRBUSA M/MHM pPeakrumnm HIMTPOBaHMA HMTPOBaHHEE
apoMaTrnueCKre OpTraHMn4YeCKNre COeIIMHEeHMA (HMTpoapOMaTquCKMe

CoeIVHEeHUS) MMEKRT IIPOMCXOXIOEeHNVe IIO MeHbIIen Mepe wus oOOHOM U3

HUXKeCJeOyommMx Oo3uumy (i)-(1iv): (i) M3 HEOUMNEHHBEX HUTPOBAHHHX
apoMaTudeCKUx OpTraHn4YeCKUX coeIVHEeHUM (HeoumImeHHEIX
HUTPOAPOMATUUECKMX COEOMHEeHUN ), I[IPeOlNOoUuTUTEJIbHO IIOCJe OTIeJIEHUA

KMCJIONM BOIOHOM (a3 (KMCJIOTHOM OGasu) M/MIM IIOCJe pas3delleHus oas
IIOJIYUEHHOM HUTPyKmMeM CcMecuM Ha oTpad®oTaHHYD HUTPYIMYD KUCJIOTY U
HeOUMIeHHEHE HUTPOBAaHHEE apoMaTHUMUecKMe OpTlaHMYeCKMe COeIMHEHUSA
(HeoumMimmeHHEHE  HUTpOapoMaTHMUeCKMe  COeOMHEeHUA) ; n/Uim (ii) nus3
IIPOMEBITHIX HUTPOBAHHHX apoMaTrudeCKUX OpTaHU4YeCKUX coenuHeHUM
(HUTpOoapoMaTUUEeCKUX COeOVHEeHMM), B YaCTHOCTHM, IIOCJe KUCJIOTO U
HelTpajlbHOTO MNPOMEBaHMg,; u/muiam (1ii) ©3 OPOMEITHX, B UYaCTHOCTH,
IIOJIYUEHHEX II0CJIe KMCJOTO M HeMTpaJIbHOTO IIPOMBIBAHMS, a Takxe
IIOOBEPT'HY TEIX OTIIaPUBaHUIO W OVCTUILJIALUN HUTPOBAaHHEX
apoMaTuuyeCKUx OpTraHnYeCKUx coeIMHeHUM (HMTpOapoMaTHUUeCKMUX
coeIuMHeHul) ; u/mau (1iv) U3 BHIOEJEHHHX M3 KOHIeHcaTa BTOPUUHOTO
mapa IIocJle KOHUEHTPUMPOBaHMSA  OoTpadoTaHHOM  HUTPYyKIEM  KUCJIOTEH
HUTPOBAaHHEX apoMaTruueCKUx OpTaHuUYeCKUx coeIMHEeHUN
(HUTpOapoMaTUUeCKUX COeIUMHEeHUN) . B IIPUHLUIIE 30ech MOTYT

IIPMHVYMaTeECAd BO BHNMMaHNME TaKXe KOMOMHALMM IOBYX WM MHOIMX M3 DTHUX

BApPMaHTOB.

CorjiacHO OOHOMY OCODeHHOMY BapMaHTy OCYIIECTBJIEHU A
HacToAmeIo n3obpeTeHmAa BJIaTOIPU A THEIM oBpasoM MOXeT OHITE
nIpenyCcMOTPeHO, uTo noOaBJIeHHEE n/niam BO3BpalleHHEE o4
B3aMMOIEeNCTBUA u/ NI peaxkumum HUTPOBAHUA HUTPOBAHHEE
apoMaTUUeCKUe OpraHnUeCcKue COeOMHEHU I (HUTpoapoMaTUdeCKUe

coeIMHeHMUd) BBOOATCS U/UIM HOOABJILALTCS KaK B OpraHMUeckyi ¢asy,
Tak UM B KMCJOTHY (a’sy MCXOOHOM pPeaKLUMOHHOW CMecHu. ITUM IIyTeM
OCOBEHHO OEICTPO u 30beKTUBHO OOCTUTAaeTCHd pPaBHOBECHOE

paclipenejieHre noB0aBJIEHHEIX n/ BO3BpPalleHHEX HMTPOBAaHHEX
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apoMaTHNUYeCKHMX OPTaHNYEeCKHNX CoeIMHEeHUM (HMTpoapOMaTquCKMX

coeIMHeHMM) B o00eux BHIIeyKas3aHHEX OGa3ax (opraHuMueckou o¢aze, C

OOHO¥ CTOPOHH, ¥ KMUCJIOTHOM Gasze, C OpyTrOoM CTOPOHH) . B YacTHOCTH,
B 3TOM BapraHTe VCIIOJIHEeHU I MOXeT OHITE OOIIOJIHUTEJILHO
npeIyCMOTPEHO, uTo HUTPOBAHHEE apoMaTUUYeCKHUE OpTraHuYeCKHUe
cCoeIMHeHUs (HMTpoapoMaTuyeCKue coeIMHEeHNn) noBaBJIATCH K

opraHMuYeckoM ¢aze, B pacueTe Ha opTraHMUecKyw (al3y, B KOJIMUECTBE
or 0,1 mo 35 Bec.%, B uYacTHoCcTM, oT 10 mo 25 Bec.%, WU/MWIM UTO K
KMCJIOTHOV  dase, B pacueTe Ha KUCJOTHYKL ©dasy, HUTPOBAaHHEE
apoMaTuyecKue OpraHnUeCcKue COeOuHEeHUSA (HMTpOapoMaTUUEeCKHUE
coemMHeHUsa) pobaBijagwoTcd B 2 KoJmyecTtBe oT 0,01 mo 3 Bec.%, B
yacTHocTM, oT 0,1 mo 2 Bec.%, mnpempnoururesrHo ot 0,5 mo 1,5
BecCc.%, ocobeHHO mpemnoutmuTesbHO oT 1,1 mo 1,5 Bec.S.

CorJjilacHO OCOOeHHOMY BapMaHTy MCIIOJIHEHMS COOTBETCTBYKIEI'O
n3obpeTeHur crocoba, oOpaboTka, B YaCTHOCTM, MOXET IIPOBOOUTLCH
TakuM oOpas3oM, UTo ofpa30BaHHAd I0CJe B3auMMONEMCTBUA U/WiIu
peaxkuum HUTPOBAHUA oTpaboTaHHasa HUTpYyoIa g KUCJIOTa ocJe
OTIOeJIeHVS  HEeOUMIIeHHBEIX HUTPOBAHHHX apOMaTUUECKMX OpTaHUUYeCKMX
CoeIMHEeHUM (HEeOUMIEeHHHX HUTPOAPOMATHUUECKUX COeIMHEHUM) U Iocje
IocJenynmero KOHLEeHTPUMPOBaAHMA M, IIPpM HeoOXOoOMMOCTM, »oOaBJIeHUSA
CBeXel asOoTHOM M/MJIM CepHOM KUCJIOTH, BOBJIEKaeTCd B PeLUPKYJISLMIO
U/ B LUUMPKYJISUMOHHEII KOHTYP, U/WIKM OINAThL BOS3BpallaeTcd B

pPeaklMo HUMTPOBaAHMA, IIprnueM nobapBJIEHHEIE M/MHM BO3BpallleHHEIEe IOJIA

B3aMMOIeNMCTBUSA M/MHM pearumm HIMTPOBaAHMA HUMTPOBaHHEEe
apoMaTrnueCKre OpTraHMn4YeCKNre COeIIMHeHINA (HMTpoapOMaTquCKMe
coeIVHeHUs) BBOIOATCA M/MHM nDoBaBJISOTCA K HOHBepPHyTOﬁ

KOHLUEHTPMPOBAHNMIO n, I10 obcTodATeJIbCTBAaM, IIOIIOJIHEHHOM CBeXVIMI
a30THOM M/MHM cepHoﬁ KMmcJjioTamMm1, M/MHM K TIogBepr'aeMbIM HHMTPOBAHUMIO
HUTPpYyEMBIM apoOMaTUUYECKMM OpPpIaHMYEeCKVM COeIVMHEHNMAM (apOMaTquCKMM
coenMHeHMAM) . B YaCTHOCTM, B STOM OCOOEHHOM BapMrMaHTe UMCIIOJIHEHNA
HUTpYyeMBIEe apoOMaTHMUEeCKNMe OpIT'aHMUYeCKNMe COeIVHEHNMA (apomaTquCKme
COEeNVHEHNVA) IIpedIliIouTrUTEeJIEHO oo0aBJISOTCA M/MHM BBOIOATCHA
HelloCpeICTBEHHO Iiepen HadaJIoOM peakrumm M/MHM OIOHOBPEMEHHO C
IIOCJIEOHVM pPeaKIVMOHHEM KOMIIOHEHTOM (peaKTaHTOM), IIpenoriouyTrTeJIEHO
HellOCpeICTBEeHHO IIepell MHHMIMMPYIVM B3aMMOIeNMCTBUE M/MHM pPeakrumio

HMTPOBaHNMA TIIEePBUMUYHEIM IOVMCIIEPIVMPOBaHVEM.
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OmnaTe  Xe COTJIaCHO  IOOIOJIHUTEJIBHOMY OCOOEHHOMY  BapMaHTy
VCIIOJIHEHMSA COOTBETCTBYKIIETO M300peTeHuI crocoba, oOpaboTKa MOXeT
IPOBOIUTLCA TakKuM ofpas3oM, UTOo obpa30BaHHad IIOCJe B3aMMOOEMCTBUA
/MM peakurM HUTPpOBaHMA oTpadoTaHHad HUTpyIad KUCJIOTa II0OCJe
OTIOEeJIEHVMSA  HEOUMIIEHHEX HUTPOBAHHHX  apOMaTUUECKMX  OpPIaHUUYeCKUX
CoeIMHEeHUM (HEeOUMIMEeHHHX HUTPOaApOMaATHUUECKMX COeIMHEeHUMM) WU IIocie
IocJlieOynmero KOHIEHTPUMPOBAHMS BOBJIEKAETCS B PEUUMPKYJIALMID M/UIU B
HUPKYJALUMOHHEM KOHTYP B KaueCTBe PeUMPKYJISUMOHHOM KMCJIOTH, M/WIn
OIATH BO3BpallaeTCs B peakKLumo HUTPOBAaHUSA, IpryYeM CHauaJla
cosnaeTcs OUCIIepCcusa ns3 CKOHIIEHTPUPOBaHHOM PELUVPKYJISLUMOHHOM
KM CJIO TH u HUTPYEMEIX apoMaTruyueCKUX OpTraHnYeCKMUX cCoenMHEeHUM
(apoMaTHUUECKMX COeIMHEeHMuM), a TakXe HUTPOBAHHEIX apoMaTUUeCKUX
OpTaHUUYeCKUxX COeIMHEeHMM (HUTPpOapOMaTUUeCKUX COeIMHEeHMUM), IpUuUYeM
3aTeM K OuUclepcur pobapejigdeTcd as30THad KUCJIoTa, B YaCTHOCTH,
OUCIIepTUpPyeTCH B Heu, u TeM cCaMBM  MHUIUUPYETCHI peaxkumsa
HUTPOBaHMA. B UYacCTHOCTM, B 5STOM OCOOEHHOM BapMaHTe MCIOJIHEHUA
asoTHasg KMCJOoTa I[IPedlouTUTeJIbHO nofaBjgeTcd U/MIM  BBOOUTCH
HelNoOCPeOCTBEeHHO IIeped HauvaJloM peakKuuu U/UiIM OOHOBPEeMeHHO C
[IOCJIeIHUM PeaKIMOHHEM KOMIIOHEHTOM (peaKTaHTOM), OIPeOlouTUTeJIbLHO
HelIoCPpenCcTBEHHO Iepel MHUIMUMPYOIMM B3aMMOIEMCTBME U/UIM peaKluo
HUTPOBAHMA TEePBUUHHM OUCIEPTMPOBaHMEM.

Kak OBJIO MBJOXEHO BHIIE, C YUeTOM TeXHOJIOTMUECKOTO pexXuMma
COOTBETCTRYINUY M300peTeHUID CIIoco® MoOXeT OHTb IMOKO M IIOUTK Kak
YTOOHO alalTupoBaH WM, COOTBETCTBEHHO, MIpMUCIOCOOJeH K OaHHBEM
YCJIOBMAM (HalpuMep, CBSA3aHHBEIM C OOOpPyIOBaHMEM YCJIOBMAM). B 3ToM
CBA3M TaKXe MOXEeT B IMPOKUX IIpelejlaX BapbMPOBaATH (peakKIMOHHAaA)
HauvaJlbHasd TeMIepaTypa.

[lpt »TOM OOBHYHO MOXeT OHBTH NIPedyCMOTPEeHO, UYTO HadaJlbHasd

TeMIleparypa 0Jis B3auMOIeNCcTBUS n/ U peakumumu HUTPOBAaHUSA
BHIOUpaeTcd B OuamnasoHe oT 70°C mo 120°C, B uyacTHOCTM, OT 80°C mo
120°C, mnpemmouTuTelbHO oT 80°C mo 110°C, ocoBeHHO NpPelloUdTUTeJIbLHO
oT 85°C mo 105°C.

Kak OpUIO pasbiaCHEHO paHee B CBA3M C I[IperMMymecTBaMM U

OCOBDEHHOCT AMU COOTEBETCTBYKIIEI'O n300peTeHn criocoba, COTIJIaCHO

IIpenoliouTrTeJIE HOMY BapMaHTy VCIIOJIHEHIM A COOTBEeTCTBYKIIET'O
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n300peTeHUrn CcrnocoBa MoOXeT OHTHL I[IPpenyCMOTPEHO, UTO HauvaJibHad
TeMIleparypa 0JId B3aVMMOINENCTBUSA n/miam pearumu HUTPOBAaHMA
cocTaBJIgeT He BHIIE 120°C, B UYaCTHOCTH, He BHIIE 100°C,
NpenrnouTuTeNIbHO He Bbme 95°C, oco0eHHO MNPEenlNouTUTEJILHO He BHIIe
90°C.

B Y4acTHOCTH, VCIIOJIHEHUE COOTBETCTBYKIIETO n300peTeHND
criocoba IOpMBOOMT K TOMY, UYTO peakKUMdag HUTPOBaHMA, TaKXe B
CpaBHeHMM C I[IPOTOTUIIOM, MOXeT HauMHATLCA OIpu 0oJlee  HUBKUX
HauaJIbHEIX TeMllepaTypax (a WuMeHHO, 0es3 HeoOXOoOMMOCTM B 0OoJiee
OJIUTEJIbHEX [NIPONOJIKUTEJILHOCTHY peakKUUM WM BpeMeHU IIpeOhBaHMA, UYeM
B crnocofbe CcoIJlaCHO IHIpOTOTHUIY C  0OoJiee  BEHCOKMMM  Ha4daJlbHEMM
TeMIlepaTypaMu, HO IIpM I[IPOUMX pPaBHHEX B OCTAaJIbLHOM YCJOBMAX). B
YaCTHOCTHM, B pesyJbTaTe MCIOJHEHMA COOTBETCTBYKIIETO M300pPEeTEeHUO

criocoba MOXeT OOCTHMIaTbCA  TO, uTO Oaxe IIpu (peaKLUMOHHEIX )
HavaJIbHHX TeMmrIepaTypax Hmwke 100°C, OpeanouTuTesbHO Hmxe 95°C,

OCOBEHHO MNpPennouTUTeJIbHO Hike 90°C, HMTpOBaHME MOXET TaKuUM
o6pasoM MHULUMMPOBATLCS M, COOTBETCTBEHHO, HAUMHATHLCHA, IIPUUEM HEe
TpedyITCa HUKakMe 0OoJlee IJMTEJIbHEE IPOIOJIKUTEJIBHOCTL peakKluM
WM, COOTBETCTBEHHO, BpeMsa OpebOuBaHUI, uYeM B crnocobe CoOIJIacHO
OpoToTUlY C ©oJlee BHCOKMMM HauvaJIbHBEIMM TeMIepaTypaMy, HO IIpu
IPOUMX PaBHBX B OCTAJILHOM YCJOBUAX.

Uro KacaeTcd IIPMMEHSeMOM COoIJlacHO M300peTeHMI0 B KauecTBe
HUTpYyKRIEeTro aleHTa HUTPYRIEeV KKUCJIOTHOM CMeCUM as30THOM KUCIJIOTH U
CepHOM KMCJOTE, TO, B YaCTHOCTHM, pPeuyb MOXeT UITM O BOIOHOM
HUTPpYyKRIEeN KUCJIOTHOM CMeCH as30THOWM KUCJIOTH M CEPHOM KUCJIOTH.

OBLIUHO opu 2TOM opelycMaTpUuBaeTcd, yTo IpuMeHsaeMa s
HUTpyKIAasa KUCJIOTHAS CMeCh aB30THOM KUCJIOTH M CEePHOM KMCJIOTH, B
pacueTe Ha HUTPYOIYID KUCJIOTHYID CMeChb Aa30THOM KUCJIOTH UM CepHOU
KMCJIOTE, COIOEPXUT CepHYyK KMCJIOTY B KoJuUecTBax oT 60 g»mo 79
BeCc.%, B UYacTHOCTM, OT 62 mo 75 Bec.%, OPenmnoudTMTeJIbHO OoT 65 1o
72 Bec.%, ¥ a30THY KMCJIOTY B KoJMuUecTBaxXx oOT 1 @mo 8 Bec.%, B
YaCTHOCTM, OT 2 IO 6 BecCc.$, NPenlnouTUMTeJIbHO OoT 3 mo 5 Bec.%. Illpu
2TOM OornoJHAmyln no 100 Bec.$ OoJIK© COCTaBJAEeT BOIa.

CorjlacHo o©oCOOGeHHOMY BapMaHTy MCIOJHEHMS COOTBETCTBYKMETO

n300peTeHN0 CrIocoba, o0OpadoTka, B UYaACTHOCTM, MOXET BHIIOJHATLCHI
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TakuM obpa3oM, UTO HUTpYIas KMUMCJIOTHAasS CMeCb a30THOM KUCJIOTH U
cepHOM KM CJIO TH IpUMeHSIeTCs B TaKUx KoJIMUecTBax, UTo
CTexXMOMeTpUUeCckoe OTHONEeHMe IIOoIBepraeMHxX HUTPOBAHUID HUTPYEMBIX
apoMaTHUUeCKMX OpTraHUUeCKMX COeIMHEeHUM (apoMaTHMUeCKMX COoeIVHEeHUMN)
K TIIPUCYTCTBYKIEM B  MCIOJNbL3YEeMOW HUTPYIIEeW KUCIOTHOM  CMecHu
a30THOM KMCJOTHL M CepHOM KMCJIOTH a30THOM KMCJIOTEe COCTaBJISAEeT
BeJIMUMHY B IOMamnaszoHe oT 1,0 mo 1,5, B UYacTHOCTM, B IOMala30He OT
1,05 go 1,15.

CoOTBETCTBEHHO OIOHOMY IMPedlOoUuTUTEJILHOMY BapMaHTy MWCIIOJHEHUSA
COOTBETCTRYKMETO n300peTEeHNI0 crocoba, IOpAOOoK  OeVCTBUM, B
YacTHOCTM, MOXeT OHTb TakKMM, UYTO HUTpyKIasd KUCIOTHAas CMecCh
a30THOM KMCJIO THL u CcepHOM KV CJIO TH [IPUMEHSAETCH B TaKMUX
KOJIMUEeCTRAaX, UuTo oBBeMHOE basoBoe OTHOIIEHNE oTpaBoTaHHOM
HUTPYIEe N KM CJIO THL K HVTPOBAaHHEM OpTraHnYeCKUM COeIMHEHUAM
(HUTpOapoOMaTUUECKMM COEOMHEeHMAM) COCTAaBJISAeT BEJIMUMHY B IMala30He
or 3:1 mo 25:1, B uyacTHOCTKM, B IOManazsoHe oT 4:1 gpmo 15:1,
IPpeOlIOUTUTEeJIEHO B IOMallalzoHe oT 5:1 mo 8:1.

CorJiacHO OBBUHOMY [IOPAOKY OeicTBUM, COOTBETCTBYIIOMUM
nzobpeTennio  crocod wu, COOTBETCTBEHHO, B3auMMOIencTBre  1/Uin
peakuMsa HUTPOBAHMUSA, MOXeT IIPOBOIUTLCS B peakKTope, B UYACTHOCTHU, B
TpyBuaToM peakTope.

CorJiacHo OIHOMY BapMaHTy VCIIOJIHEHU A COOTBETCTBRYKMETO
n3obpeTennno crocoba, IMIOPAOOK IeMCTBMUM, B YaCTHOCTM, MOXeT OHTb
TakKmuM, yTo crnocob® wu, COOTBETCTBEHHO, B3auMomencTBre U/Wian
peakluMsa HUTPOBAHMSA IIPOBOOAMUTCHA B peakTope, B UYacTHOCTH, B
TpyOUuaTOM peakTope, IIpUUeM IIPOLOJIKUTEJILHOCTE pPeaKUMu U/WUIM BpeMd
npebuBaHUA PeakKLUMOHHOM CMeCHM B peaKTope, B YacTHOCTH, TpyduaToMm
peakToOpe, BHIOUpaeTCda TakuM  oOpasoM, uTo as30THaA KUCJIOTa
HUTpYyKRIEeN KUCJIOTHOM CMeCHM aB30THOM KMCJOTH UM CEePHOM KUCJIOTH
IpeTeplleBaeT IIpeBpalleHMe II0 MeHblled Mepe Ha 98%, B YacTHOCTH, IIO
MeHbBIIEM Mepe Ha 99%, NpednouTUTeJILHO IO MeHbIled Mepe Ha 99, 5%.

CorJacHo OOIOJIHUTEJIbLHOMY BapMaHTy VICIIOJIHEeHU A
COOTBETCTRBRYKMETO n300peTeHNno criocoba, IIOopAOOoK  OeVCTBUM, B
YacTHOCTM, MOXeT OHTL TakKMM, UYTO CIoco® M, COOTBETCTBEHHO,
B3auUMOIEMCTBMe U/WIXM pPeaKlMd HUTPOBAHMA MIPOBOOUTCAI B TpyduaToOM

peakTope. IIpr 5TOM [POIOJIKUTEJILHOCTE  peakUuur U/MiIu  BpeMd
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npeOuBaHmUsa peakUuMOHHOM cMecHu B TpydBuaToM  peakTope MOXeET
cocraBJaaTre oT 10 mo 180 cexyHm, B uyacTHocTHM, oT 30 mo 180
CeKyHI, IPenrnouTUTEeJIbEHO oT 40 oo 120 CeKyHI, ocoBeHHO
npenmnourmurelibHo oT 60 mo 90 cexkyHn. Kpome TOoTo, B BTOM BapuaHTe
VCIIOJIHEeHU A IOPAOOK OeMCTBUM MOXeT OBITH TaKMM, uTo
OIPOOOIKMTEJIEHOCTE peakKUur MU/MIM BpeMsda OpeOhBaHMS pPeaKIMOHHOMT
cMecHu B TpydBuaToM peakTope He npeBmmaeT 180 cekyHO, B YacTHOCTH,
120 cexyHn. Kpome TOTO, B 5STOM BapMaHTe MCIOJHEeHUS CKOPOCThb
TeueHMS pPeaKIMOHHOM CMecu B TpydOuaToM peakTope BHOMpaeTcsa Tak,
UTO COB3IJaeTcsa IOpIHeBOe TeueHMe (YyCJIOBUSA TEeUueHus B HIPOOKOBOM
pexume), B dYacTHoCTH, 06e3 o0paTHOT'O CMemeHMsa. B dYyacTHOCTH, B
3TOM BapuaHTe VCIIOJIHEHU MOXET OBITE nIpenyCcMOTPEHO, UuTo
peaklMoHHasa CMecCh IIpoTeKaeT uepes TpyduaTHM peakTop B YCJOBUAX
[IOPWHEBOTO TeueHMs (YyCJIOBUAX TeEeUeHMsI B HIPpOOKOBOM pPexmuMe), B
YacTHOCTHM, ©06e3 oOpaTHOI'O CMENleHMS. B YaCTHOCTHM, CKOPOCTb TeuUeHUS
peaklLUMOHHOM CMecHu B TpyBuaToM peaKTope MOXeT cocTaBJaTe oT 0,01
no 10 m/cex, B uacTHOCTM, oT 0,1 mo 5 M/cek, NPeOlNOUTUTEJILHO OT
0,2 mo 3 M/cek, ocobeHHO nOpennourTuresb-HO oT 0,5 mo 2 M/cek, ele
BoJiee npenmnoururesbHO oT 0,8 mo 1,5 M/cek.

CorJjlacHO OCOBGeHHOMY BapMaHTy MCIOJIHEHMS COOTBETCTBYIMETO
n3obpeTennno crnocoba, IIOPAOOK IeMCTBMUM, B YaCTHOCTM, MOXeT OHTb
TakKmuM, yTo crnoco® wu, COOTBETCTBEHHO, B3auMomencTBme  U/Wian
peakuMsa HUTPOBAHMSA IIPOBOIUTCA B TpydbuaToM peakTope, IIpUUeM
TpyBUuaTHM peaKTop OCHalleH OOHMM WM MHOTMMM, [OIPeIOIOUTUTEeJILHO
MHOT'OUMCJIE HHEIMA CMeCUTeJIbHEMMU 2JIeMeHTaMu (OMCIIepITUPYIVMA
2JIeMeHTaMM) , B UYaCTHOCTM, IJIS IMNOOBeOeHMS IOIOJHUTEJILHOW SHepITUM
IepeMellMBaHMa. B 2TOM BapMaHTe MCIOJHEHUS CMeCUTeJIbHHE BSJIeMeHTEH
MOTYT OBTL BHIIOJIHEHH KaK JIMCTHE, B UYaCTHOCTM, OTOOMHEE MUTKU WIIN
OTpaxaTeJIbHEe IepeTopoIKy, Kak ovadparMel, Kak cTaTuueCcKUM
CMeCUTeJIb WM Kak pasleJMTelJlb IIOTOKa. B UYacTHOCTM, MOXeT OHTH

InpeoyCMOTpeHO, UYTO IIOCpeIlICTBOM CMeCHUTEJIBHEX 3JSJIEMEHTORB IIOOBOINMTCHA

SHepITUd rnepeMelmMBaHn g oT 10 oo 1000 IxoyJen/amuTp,
NpennouTUTEJIEHO oT 10 oo 500 IxoyJen/InuTp, ocoBeHHO
OpennouTnuTesisHo  oT 20 mo 200  IxoyJen/JuTp. Kpome TOTO, B

JaCTHOCTHM, MOXeT OBITH IIpegyCMOTPEHO, uTo ITageHN1e ITaBJIeHMA B

pacueTe Ha CMEeCUTEJLHHM BSJleMeHT cocTaBJjsgerT oT 0,1 Gap mo 3,0 0Oap
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(0,01-0,3 MIla), mnpenmoururespHo oT 0,3 mo 1,5 6Gap (0,03-0,15
MIla), ocobeHHO nOpepnouyrurejgrHo or 0,3 nmo 0,8 6Gap (0,03-0,08
MIla). B ©2TOM BapMaHTe MCIOJHEeHUS IIPeOlouTUTeIbHO MOXeT OHTh
IpenyCcMOTPEeHO, UTO CMeCHUTeJILHHE SJIEMeHTH pasMemainTcd B TpyduaToM
peakTope TakMM oOpas30oM, 4YTO B Ineppex 10-30 006.% peakTopa CTeIleHb
KOHBEPCUM a30THOM KMUCJIOTH B HUTPYKIEMW KUCJIOTHOM CMeCH a30THOM
KMCJIOTE ¥ CepHOM KUCJIOTH COCTaBJIgeT IO MeHbmen Mepe 40%, B
YacTHOCTHM, II0 MeHbmeM Mepe 50%, OpPeanodTUMTEeNIbHO IO MeHbIley Mepe
60%. B 2TOM BapuaHTe MCIOJHEHMS TakKXe IMIPeOlouTUTeJSIbHO MOXeT OHTb
IpenyCMOTPEHO, UTO CMECHUTeJILHHE SJIEMEeHTH pa3MemainTcd B TpyduaToM
peakTope TakMM oOpa30oM, UTO CTeleHb KOHBEPCHUM MCIIOJIb3YeMOu
a30THOM KMCJIOTHEHL Ha KOHIle TpyBuaToro peakTopa COCTaBJAEeT IO
MeHbIIeM Mepe 98%, MNpPelNouTUTEJIbHO IIO MeHblel Mepe 99%, ocoBeHHO
OpennouTruTesbHo 29, 5%.

HaxkoHel, COTJIaCHO OOIIOJIHUTEJIb HOMY ocoBeHHOMY BapuaHTy
MCIIOJIHEHMA COOTBETCTByKIETro u300peTeHM crnocoba, MOXeT OHTH
IpenIyCcMOTpeHOo, dYTO crocot u, COOTBETCTBEHHO, B3aVMOIeViCTBUE
U/UIM peakKlMs HUTPOBAHMA MIPOBOIMTCA B peakKTope, B YaCTHOCTH, B
TpyBuaToM  pearTope, opuueM Iepel  pPeakKTopoM, B YacTHOCTH,
TpyBUuaTeM  pPeaKTOPOM, pas3MemaeTcs IOUCIepIHpyolee  YCTPOMCTBO,
OpenrnouTuTeJIbHO CMeCHuTeJlb, B UYaCTHOCTHM, OJS CO3IOaHUsa OUCIIePCUNU
WIM SMYJIBCUM, B UYaCTHOCTM, MUCXOIOHOM pPeaKIMOHHOM CMeCHu WU
HUTpyKIEeNM cMecrM. B 5ToM BapuaHTe MUCIOJHeHUSI OUcleplupyillee
YCTPOMCTBO, B YaACTHOCTM, CMeCHUTeJIb, BHIIOJHEHO B BHUIE pe3epByapa
C MellaJIkoM, CTPYMHOTO CMeCUTeJsa (Jet-Mixer) wmJIM Hacoca, B
YaCTHOCTM, JIOIIAaCTHOTO LEeHTpoOeXHOTO Hacoca. IlpM 3TOM COIJIACHO
ocoBeHHOM KOHOUIYPpALMM STOTO BapMaHTa MCIOJHEHMS, IUCIepIHupyllee
YCTPOMCTBO, B WYWaACTHOCTM, CMECHUTeJIbHOe YCTPOMCTBO, MOXeT OHTb
BHIIIOJIHEHO B BMIEe Hacoca, B UYaCTHOCTM, JIOIACTHOTO LeHTPpoOeXHOTO
Hacoca. Ilpu 52TOM COIJIACHO JIpyToM o0COOeHHOM KOHQUTYpaluM STOTO
BapuaHTa MCIOJIHeHMa, IUCIeprupyolee YCTPOMCTBO, B YaCTHOCTH,
CMeCUTeJIbHOe YCTPOMCTBO, MOXeT OBTHL BEHIIOJHEHO B (QOopMe CTPYMHOTO
cMecuTesna (Jet-Mixer); B 4YacTHOCTM, IIPM STOM CTPYMHEM CMeCUTEeJb
OpenrnouTUTeJIbHO MOXeT CO3IdaBaTh IleHTpallbHyln pabouyin CTpyln U
OKPYXanIY padbouyn CTpy Cpeny, B yacTHOCTH, B dbopme

KOJIbLIeOOpa3HoOM CTPpyM. B UYacTHOCTM, B STOM BapMaHTe MCIOJIHEHUSI
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MOXeT OBTb I[PeOIyCMOTPeHO, UYTO IUCIeprupylilee YCTPOMCTBO, B
YacTHOCTM, CMeCUTeJIbHOe YCTPOMCTBO, pa3MemaeTcsa Iepel peaKTopoM,
B YacTHOCTH, TpyOuaTeM peaxkTopoM, IpPennouYTUTEJILHO
HeloCpeOCTBEeHHO Iepel HUM, OpHueM IUCIeprupyllee YCTPOMCTBO
IepexoouT B pPeaKTop, WIM Xe, B UYaCTHOCTM, IIpUUeM OUCIIepTupyllee
YCTPOMCTBO BCTPOEHO B pPeakTop U/MUIM SGBJISeTCS COCTAaBHOM YacThbio
peakTopa.

B ocoBeHHO OpennouyTUTEeJILHOM BapMaHTe COOTBETCTRYIIMUNA
N300peTeHun CIoCOo0 MCIOJHAeTCHd CcJelylyuM o0pasoM, IIpUYeM CIocob
B TIOpAIKe IIpuMepa OIMCaH IJIS HUTpOBaHMA OeH30Jla OO HUTpobeH30JIa.
Ho cooTBeTCTBYHOIUN WM300peTeHMI CIOoCo® MOXeT OHTH IIPMMEHEH TakKXe
0JI9 BCex IPpYyI'MX C TPpyIOM IOUCIEPTHPYEMHX B CEepHOM KUCIOTe WU,
COOTBETCTBEHHO, HUTPYIIEen KMCJIOTE apoMaTHUIeCKUX coenuHeHUM
(HanpuMep, Takux KakK TOJYyOJ, KCWUJIOJE, XJIOPOEH3OJIH, UM T.I.) .

OcHoBomHoJlarammui 0Jjsa alrabaTUuecKoT'o HUTpoBaHMsa OeH3o0Ja IO
HUTpOOEeH30Jla CIoco® ¥ MOpUMMeHSeMBM JIS DSTOT0 peaKTop OIMCAaHH,
HalpyMep, B IaTeHTHHX OOKyMeHTax EP 1 272 268 A2, B EP 1 291 078
A2 m B EP 2 168 942 Al.

B ofmux uyepTax, Opu aamabaTryeCcKOM HUTPOBAHUM, KaKoOBOE
Takxe TIMIPeOIoOUTUTEJSIbBHO IIPMMEeHIeTCsS B COOTBETCTBYHIEM M300peTeHU0
criocobe, MeJjlaHX (HMTpyomas KKUCJIOTHas CMecCh, COOTBETCTBEHHO,
HUTpyKIas KucjoTa), TUIMUHO, HaIpuMep, C BECOBHM COIepXaHMeM
cepHOM kmcJoTH oT 60 mo 79 Bec.%, B UYacTHOCTM, OT 62 zmo 75
BecC.%, NPpenrnouTUTEJIbEHO oT 65 oo 72 BeC. %, n c BECOBHM
comepXaHMeM a30THOM KUCJOTH OoT 1 mo 8 Bec.$, OPellouTUTEeJBEHO OT
2 1mo 6 BecCc.%, O0OCODeHHO IpPenrnouTuTeJIbkHO OoT 3 @»mo 5 Bec.%,
cCMemmMBaeTCa C HUTPY EMBEIM BeH30JI0M, IPennoYTUTEJILHO B
CTexXMOMEeTPMUEeCKOM OTHOmMeHUM ©OeH30Ja K as0THOM kucjoTe oT 1,0 1o
1,5, NpennouTUTEJIEHO oT 1,05 oo 1,15, B OUCIIepTUPYIEeM
ycrporcTBe. (da30BOe COOTHOMEeHMEe Mexnoy oplaHMueckoM ¢asom u
KMCJIOTHOM (as30o¥ B HUTPYKIEW CMeCU peryJIupyeTcs KOHIeHTpaluen
a30THOM KUCJOTH B MCIHOJL3yeMOM MeJlaHxke: B Cciydae MejaHxa ¢ 4,5
BeCc.% a30THOM KUCJIOTH IHOpu 10%-HOoM uU3OHTKe O0eH30Jla B BEeCOBOM
OTHOWEHUM TIIoJIyuaeTcsd COOTHOIMeHMe «MeJlaHk/0eH30JI», paBHoe 16,3.
Torma B KOHIEe B3auMMOIEMCTBMSA  HUTpyIas CMecCh, B KOTOpOMU

HaKallJlmBaeTCA BCHA TellJIOTa peaklunn, IIoJjiydyaeTcH4d C COOTHOIIEeHNMEM
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«oTpaboTaHHaAS KMCJIOTa/IPOoOyKT», COCTaBJIgKOmMM oOkKoJio 10,3. PocT

TeMIepaType B HUTPyKIelX cMecu, TO eCThb, pasHoCcTh (AT) Mexny
KOHEeUHOM U HauvaJIbHOM TeMIepaTypoy, IIpu OIpeodpa30BaHMM a30THOM
KMCJIOTEL B HNPOOYKT ©OoJiee uYeM Ha 99%, OIHO3HAUHO OIpPeNesIseTCcsH
bas0BEIM OTHOmWeHMeM. Ecam dasoBOe OTHOIeHue HABJIAeTCS MeHbIUM,
HaopuMep, BcCJedICTBMe OoJiee BHCOKOTO COOepXaHMS a30THOM KMCJIOTH B
MeJlaHke, pasHocTh (AT) MexOoy KOHEUHOM UM HauaJlbHOM TeMIepaTypon
apiseTca OoJbmel, U HaoBopoT.

[locjle CMeleHMSa PeaKLUMOHHHX KOMIOHEHTOB IOBYyXda3Hasd CMeCchb U3
OpTaHMYeCKOM ¥ KMUCJIOTHOM ¢as OUCIEPTUPYETCHdS TakuM oOpas3oM, UYToO
HauMHaeTCd HUTpPOBaHMe, HalpuMep, B TpybuaToM peakKTope, UTO
PasIMUyMMO IO Pe3KOMy POCTY TeMIepaTypH B HUTPYWOIENM CMecCcH.
HauaJjlbHad TeMlepaTypa I[oJydaeTcsd KakK TeMIepaTypa CMeCH OTIeJIbHHX
IIOTOKOB MCXOIHEIX BEMeCTB, W CIOBUTaeTcd IOJ9 aauabaTudecKoTO

HUTPOBaHUA, B dYacTHOCTM, OeH30Jla OO HUTpoBeH30Jla, TUIMUHO B
ouanasoH or 70 mo 120°C, B uyacTHOCTM, B OMamnasod oT 80 mo 120°C,
IpPenrnoYyTUTEJILHO B OManasoH oT 80 oo 110°C, 0COBeHHO
HpenIouTruTesJIbHO B OManas3oH oT 85 pmo 105°C. B yacTHOCTM, HavajbHad
TeMrlepaTypa nJis B3aMMOIeNCTBUSA "/ nim peakumm HUTPOBAaHUSA
cocTaBJigeT He BHIIE 120°¢c, B YacTHOCTH, He BLIIE 100°c,

NpenIouTruTesIbHO He Bome 95°C, o0CoOeHHO IIPenlouTUTeJILHO He BHIIe
90°C.

Kak mnpaBujio, BpeMa NOpedhBaHMsa HUTPYOIEN CcMecHu B TpyduaToMm
peakTope, Ha KOHIle KOTOPOTO IIpeTeplleBalT IIpeBRpalleHMe I10 MeHbIen
Mepe 98%, NpednouTUTeJILHO CBbme 99%, BBeOeHHOW a30THOWM KMUCJIOTH,
cocTaByagerT oT 30 mo 180 cekyHI, OPEeONOUTUTEeJIbHO He Oojiee 120
CekKyHI, ocobeHHO MmOpennouytuTesbHO oT 60 pmo 90 cekyHn. CKOPOCTH
TeueHMS HUTPpYyKRIEeM cMecu B Tpyde IpM 3TOM MOXeT CoCcTaBJATL oT 0,1
oo 5,0 wm/Cek, mnpegnoururesbHO oT 0,2 mo 3,0 M/cek, OCOOEHHO
OpennournuTessHo oT 0,5 mo 2,0 M/cek, HamboJiee NPEeONoUTUTEJILHO OT
0,8 mo 1,5 M/Cek, TeM caMeIM B TpyOuaToM peaKTope co3TaeTcd Tak
Ha3EBaeMOe IIOPINIHEBOE  TeUeHUEe (ycJioBUS  TeyeHus B  IIPOOKOBOM
pexume) Bes 0o0paTHOTO CMelleHW S . PerynmnpoBaHueEM IoYacoBOM
IPOMBBOOUTEJILHOCTM IMNPOIOYKTa, BeJMUMH COOepXaHMsa as30THOM KUCIIOTH

B MeJlaHXe, BpeMeHNM Hpe@BIBaHMF[ M CKOPpOCTM TeUeHNA B pr@anOM
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peakTope OIHOBHAUHO ONpeneJigeTcsda BHOOp TrabdapuToB TpyOuaToro
peakTopa.

CorJylacHO  OCOOeHHOMY  BapMAaHTy  UCIOJIHEHWS, IepBOHAYAJLHO
NPEennouTUTENILHO MOXeT OHTH IIOJIydeH MeJlaHk OoObelIMHEeHVEeM CepHOM
KMCJIOTE M a30THOMW KMCJOT. Torma BO BTOPOM CTaaIMM B STOM MeJlaHXe
IVCIIEePTUPYEeTCH HUTPYeMOe apoMaTuueckoe coenMHeHHUe . Torma
HavaJlbHAd TeMIepaTypa IoJIydaeTCcs Kak TeMlIepaTypa CMeCcH OTIeJIbHBIX
[IOTOKOB  MCXOIHHX  KOMIIOHEHTOB. TeMIepaTyps  I[IOTOKOB  MCXOIIHBIX
BEmMeCTB IMIPeAlouTUTEJILHO pPeryIMpylnTCcsS TakuM of0pas3oM, UYTOo IIOCJIe

CMEIMEeHMA OOCTHMI'aeTCA XeJlaTeJlbHad HadaJlbHaAd TeMllepaTypa.

Hapsany c BEHIOOPOM IIOOXO O Amen HayvaJIbHOM TeMIIepaTypPH,
peryJupoBaHuMeM  pPasHOCTU (AT) TeMIepaTyp MexOy  KOHEeUHOM WU
HavaJIbHOM  TeMIepaTypoi, a TakXe KOHEeUHOM TeMIepaTyps CcaMou

HUTPYIEeN cMecH, BaXHBEIM  YCJIOBMEM  IIO BO3MOXHOCTHA IIOJIHOT'O
npeppalleHu g a30THOM KMCJIOTEL  IIpU COoOIOEeHNUN npelBapUTesIbHO
3alaHHEBIX BpeMeH npeBLBaHMUA ABJIAETCH Taxkoe OUCIIepTUpOBaHUeE
HUTPYEMOTO apoMaTuyYeCcKoOTO COeOVHEeHUA B MeJlaHXe, uTo
HEIOCPEeOCTBEHHO IIOCJIe LieJIeHalpaBJIEHHO I[IPOBEIEeHHOT'O IIePBUUHOTIO
OMUCIIePTUPOBAHMUSA HUTPOBAHME MHULUMMPYETCS TakK, UYTO IIPOUCXOIUT
XeJlaTeJIbHOe [IOBEIIEHKE TeMIIepaTyphl B  HUTpyIeN cMecu (uTo
ABJIAETCAI M3BECTHBEM M3 TIIPOTOTMUIIA M IPUBHYHEM OJIS CleluajJmucTa) .
IOga oSToM LeJM HUTpyeMoe apoMaTHuecKoe CcoeIMHeHMe MoxeT OHTb
OMCIIepTUPOBAaHO B MeJIlaHXe, HalpuMep, yepes crieumalJibHO
chOopMMPOBAHHEIE COIJIa (HaOpuMep, CpaBHM IIaTeHTHBE OOKYMeHTH EP O
373 966 A2, EP 0 436 443 A2 mam EP 0 708 076 A2), WIM HUTPYIIAad
CMEeCh [IepBOHAYAJIBHO OUCIIePTUPYEeTCSa TIOCPeIdCTBOM CTaTUUYECKOTO
cMecuTeNld (HanopuMep, CpaBHM IIaTeHTHHEe »OokyMeHTH EP 0 489 211 Al
mimm EP 0 779 270 Al), WM TIOCPEeIOCTBOM CTPYMHOTO CMEeCUTeJd
(HalpuMep, CpaBHM HOaTeHTHHM »OokyMeHT EP 0 771 783 Al), wmu
IIpMMeHeHMEM CIelMalJIbHO COOPMMPOBAHHEIX IOMadparlM (HalpuMep, CPaBHU
naTeHTHEEe OOKyMeHTH EP 1 272 268 A2 wmm EP 1 291 078 A2),
KOTOPHE IpenrnouTUTEeJIbHO VICIIOJIE 3YITCH TakKxe s IIOBTOPHOTO
OMCIIePTUPOBaHNA .

HeszaBucMMO OT [OPpMMeHSIeMOTo crnocoba OUCHepITUMpPOBaHUA, IIPU

IepPBUUYHOM MOUCIIEPTUPOBaHUM (a3 Ipyr B Ipyre, HalpuMep, OeH30Ja B
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NIPUCYTCTBYKIEM B  OOJIBIIOM M30HTKE  MeJIlaHXe, BO3HMKAKT CaMHe
He®JIaTONPUATHEE I[IOBEPXHOCTHEE HaTAXeHMS Ha T'paHulle paslejla Mexnoy
bazammu, BCJIEICTBUE yero OTITHMMaJIbHOEe OUCIIepTUpOoBaHue
3aTpyOHIEeTCH. B IOOIIOJIHEHME, CO3OaHHHE nonBeleHMeM  DHepIUuM
OVCIIEPCUM UMCTHX HUTPYEMHX apoMaTUUEeCKMX COeIMHEHMM B MeJaHxe
CKJIOHHEl K OHICTPOM KoaJleClleHIIUN .

I[IoBepxXHOCTHEE HaTSXKEeHUS Ha TpaHulle paszneia MeXnay
HUTpOapoOMaTUUYECKMM COeOMHeHMeM M BOOHOM (a30M (HaopuMep, Mexnoy
HUTPOOEH30JIOM n BOOOM) ABJIAITCH 3aMeTHO MeHBLIIVIMHA, ueM
[IOBEPXHOCTHEE HaTSKeHMSI Ha TpaHulle pas3neja MexOy HUTPYEMHM
apoMaTuueCKUM COeIMHEHVEM (HanpuMep, DEeH30JI0M) u BOIOM.
COOTBETCTBYKRIIMM M300peTeHUI HoOaBJIEHMEM HUTPOBAHHOTO IIPOOYKTA
nepen I[IEpPBUYHEM, VHULIUUPYOMMM —— B3aMMOOEMCTBME  [IepBOHAYAJILHHEM
OVCIEePTVPOBaHMeM, IOBEPXHOCTHHE HaATSIKEeHMSI Ha TI'paHUle pasieda
MexXny o¢azaMy D0OeKTMBHO UM 3BHAUMTEJIBHO CHMXaAKTCHId, Ojlaromapsad dYeMy
OOCTUTAeTCHd VYJYUIleHHOe OUCIIepIMpOoBaHMe K Hadajly, M CcoKpallaeTcHd
CKJIOHHOCTL IepBOoHaUaJIbHO CO3MaHHOM OMCIEePCUM K KoaJleCLeHLUM.

IO OONOJIHUTEJIBHOTO, NPpelyCMOTPEeHHOT'O COIJIaCHO UM300peTeHMUI
nofaBJIeHMSI HUTPOBAHHOTO IMPOOYKTA K HUTPYyIEM CMecu Iepell HaudaJloM
HUTPOBAHUA B KauecTBe IOINOJHUTEJILHOTO KOMIIOHEHTAa HapgaOoy C CepHOM
KUCJIOTOM, a30THOM KUCJIOTOM UM HUTPYEMBM apoMaTUUeCKUM COeOMHeHMeM
(HanpuMep, BeH30JI0M) , IPenrIouTUTEeJIbHO oA anrafaTUueCcKoIo
HUTPOBaHMA B TpydbuaToM peaKTope, B UYaCTHOCTHM, Hes3aIOoJII'O Iepern
HauaJIoOM peakKlLuM, TO eCTb, Iepel IIepPBbBM, VHULIMUPYOIMUM HUTPOBaHUE
[IePBUYHEIM OVCIIepIUPpOBaHMeEM, BO3MOXHE pas3JIMyuHLe BapMaHTH
[IOCJIeIOBaTEeJIbHOCTHU noSaBJIeHNA . B YacTHOCTHU, BBeIeHUe
BO3BpaMlaeMoT'0 MNPOAYyKTa MOXeT OBTE BHIIOJIHEHO

a) Tnepen pobSaBJIeHMEM HUTPYEMOTO apoMaTUUeCKOT'O COeIVMHeHUSA
(HanpuMep, ©OeH30Ja) ¥ Iepel IIPMMeIMBaHMEeM a30THOM KUCJIOTH K
CKOHIEHTPUPOBAHHOMY U IIOBTOPHO VICIIOJIb 3y eMOM cepHOM KMCJIOTE
(UIUMPKYJIALMOHHOM KUCJOTe), W/WUIn

b) mnepen noBaBJIeHMEM HUTPYEMOT'O AapOMaTUUECKOTO COeIVMHeHMS
(HanpuMep, ©OeH30Ja) BCKOpe IIocJe IIPpMMeNMBAaHMA as30THOM KMCJIOTH K
MeJlaHxy, W/Wim

C) BMeCTe C HUTPYEMHEM apoMaTUUYeCKMM CcoeIMHeHUeM, U/UiIn

d) B KadecCTBe UYWaCTUMYHOI'O IIOTOKa HMprIOHleﬁ OSMYJIBECUIM TIIepell
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pasnejeHreM Gas B PEUMPKYJISIMOHHYID KUCJIOTY WV MeJIaHx, W/WUiIn

e) TakXe B BMUIOe KOMOMHaALUUM I[IyHKTOB a)-Cc), B 4YaCTHOCTH,
TakuM  ofOpasoM, UTO YacTb BBOOMMOI'O  HUTPOBAHHOTO  [IPOOYKTA
(HapuMep, HUTpoOeH30Ja) BBOOUTCA B BOOHYH Gas3y CoOIJlaCHO a)
u/umm - b), M Opyrad dYacThb BMeCTe HUTPYEMEIM apoMaThudeCKMM
coenOMHEHMEM COIJIaCHO C) .

JoBaBjieHMe HUTPYEMOT'O apoMaTHMUeCKOT'O COeIMHEeHMA B KauecTBe
BTOPOTO PeaKUMOHHOCIIOCOOHOTO KOMIIOHEHTa B HUTPYKRIYK CMeChb HapAany
C a30THOM KMCJIOTOM IMNPEeNIOoOUTUTEJIEHO [IPOM3BOIOMUTCA B CJydasax a)-e),
B 4YaCTHOCTHM, BCerma B 3aKJIOUeHMe, [IPellOodTUTEeJSIEHO He3aNooJir'o
Iepel MHULUMUPYIMM I[IpeBpalleHMe IIePBUUHBM OUCIEPIMPOBaHMEM.

KpomMe »5TMX BapMaHTOB, B YaCTHOCTHM, TaKXe IIpUMeNMBaHNA
HUTPYEeMOTO  apoMaTHMUeCKOT'0  COeIMHeHMS K  HUTpyomel  CcMecu B
KauecTBe IIOCJIeOHEeTO KOMIIOHEHTa Ilepel [IePBMUHEM IOUCIEPIMNPOBaHUEM,
ABJISeTCA OCOOeHHO OJIAaTOINPUATHEIM BBeleHMe as30THOM KMCJIOTH Kak
BTOPOTO YyUacCTBYyKIIE'O B HUTPOBaAHUM pealeHTa B HUTPYKIYKD CMeChb B
BUIOEe IIOCJIeOHEerO KOMIIOHEHTAa IIepel NIePBUUHEM OUCIePpTUPOBaHMEM.

OkaszaJiochk OCOBEHHO OJI1arONPUATHEM, 4To rocJie KaXnoro
noBaBJIeHU A MCXOOHOTO BelleCcTBa K CKOHILIEHTPUPOBAaHHOM
PELUPKYJIALUMOHHOM CepHOM KMCJIOTEe, OCHOBHOM YacCTM HUTPYKIEM CMecH,
nogxognduee CMeCUTEeJIbHOE YCTPOMCTRBO (HanpumMmep, CTaTUUeCKUM
CMecUuTelb, IunadparMel, CTPYMHHM CMeCHuTelb, ¥ T.O.) IPOU3BOIUT
OIDHOPOINHOEe CMelleHVe C PelUMPKYJISLUMOHHOM  KMCJIOTOM (B cJyydae
a30THOMU KVCJIOTEL) NI npenBapuTellbHOEe OUCIepTVPOBaHKeE B
PEeUUPKYJIAIMOHHOM CepHOM KUCJIOTE (B cryuyae BO3BpallaeMoI'o
HUTPOBAHHOTO IIPOOYKTa WM HUTPYEMOI'O apoMaTHUUeCKOI'0 COeIOMHEHUS)
TakuM o00pasoM, UTO B BTOM CMECUTEJILHOM YCTPOMCTBEe BO3HUKAET JIMIb
He3HauUMTEJIbLHOE IIaleHMe IaBJieHud.

BBOOIMMHIY B CKOHIEHTPUMPOBAHHYKD PELUVPKYJALUMOHHYI KHKCIOTY, B
MeJIaHX WM B HUTPyeMOe apoMaTHUeCKOoe COelVHEeHUe (HanpuMep,
BeH30JI) IPOOYKT (HanmpuMep, HUTPODOEH30JI) MOXeT  OHTBH  pPaBHEM
oBpas3oM OTOOpaH M3 Pa3JIMUHEIX CTaOuM IIpollecca, TO eCcThb,

A) B BHMIe HEeOUMIEHHOI'O HUTPOOeH30Jla, B UYacCTHOCTM, IIOCJe
prazneyieHusa Gas3 HUTpyolel CcMecCu U3 OoTpaboTaHHOM HUTPYKIEN KMCJIOTH
M HUTpoBeH30Ja, 0O MM I[OCJe OXJIaXOeHUd, U IIPEeNIOUTUTEJILHO IIepen

00paBoTKOM  HOPOMEBHOM  Cpellon (TOT HeOUMIEeHHHM HUTPOOeH30JI,
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Hapdany C IIpOOYyKTOM, COIEpXMUT elle WM oT 2 @po 10% OeHz0Ja,
pPacTBOpPEHHEEe HUTPOOEHOJE M CJIedh CepHOM KMCJIOTH, oT okoJo 0,2 1mo
0,25%, m oTpaboTaHHYK KMCIIOTY B BUIE MUKPOBMYJIECUM, HO He BONY) ;
n/mnm

B) B BMIe UYaCTMUHO OUMIIEHHOTO HUTPOOEH30Jla, He CcoIepXalero
KMCJIOTE, IIOCJIE KMCJIOT'O IIPOMEBaHUA (2TOT HUTPOOEH30JI U3 KUCIIOIO
[IPOMHEIBAaHMSA, KpoMe BCeX HUTPODEHOJIOR, COOEPXUT eme BECH
UBOLHTOUHEM OeH30JI, M HaCHIeH BOIOM); u/WUin

C) B BHMIe OUMIIEHHOTO HUTpoOeH30Ja IIOCJe HeUTpaJlbHOTO
IIPOMEIBAHUSA (PTOT HUTPOOEH30JI M3 HEeWTPaJIbHOTO IIPOMEBAHUA COOEPXUT
ele TOJIbKO CJIeOE HUTPOOEHOJIOB, OT OKOJIO 2 mo 60 MJIH ', U ele Bech
M3OBITOUHHIY OeH30JI, ¥ TakXe HaCHIeH BONOM); u/Winu

D) B BMIe BHIOEJEHHOTO M3 KOHIOEHCaTa BTOPMUHOTO IIapa IIocJe
KOHLEHTPUPOBAHMA oTpaboTaHHOM KM CJIOTEL oJisa PEeUUPKYJIISIMOHHOM
KMCJIOTH (2TOT HUTpoBOeH30JI, okoJio 10-15% mnpomykTa, M3 KOHIeHcaTa
IocJjie KOHIUEeHTPUPOBAHUSA OTpad®oTaHHOM KUCJOTH, B M3BECTHOM CTeleHU
He COIOEepXUT HUTPOOOEHOJIE, TakKXe COOEPXUT elle HeOOJbIIMe OCTaTKU
OeHsz0JIa, M TaKXe HAaCHIEeH BONOM) ;, W/Winu

E) B BuMIe KOHEUHOIO MNpOAOyKTa, IIOocJe OTOeJlIeHMa U3OBTOUHOTO
BeH30JIa, He COHOepXMUT BOIOY MM HACHIeH BOIOM; u/WiIn

F) KpoMe  TOoTO, B BUIE UYACTMUHO OTODOPAHHOM HUTPYIIMEN
SMYJILCUM Iepell pas3ndejieHrMeM ¢az3 C II0oCJelyKlMM BO3BpalleHMeEM B
Ipollecc HUTPOBaHUL; U/UIKU

G) xoMOMHaUMM oOoT A) mo F).

BilaronpmuaTHEIM ABJISETCS BO3BpAalleHMEe elle comepXamero ©OeH30JI
HuTpoOeH30Jla COIJIaCHO BHIEeyKa3aHHBEM Ho3uMuaM oT A) nmo C), wu
ocoBeHHO OJIaTONPMATHO e€lle comepXamero ©OeH30JI HUTpoOeH30Ja IIoCle
BHIIeyKa3aHHEIX IHo3ului B) m C), UTOOH MMHMMU3MPOBATL oO0pas30oBaHMue
MOOOUHHX IMPOOYKTOB, IIpexXIe BCeTlo OMHUTpoOeH30Jla M3 HUTpoOeH30Ja,
COo cyJelaMM a30THOW KMCJIOTH B PEeLUMPKYJISLUMOHHOM KMUCJIOTE.

[Tpm noSaBJIeHUN IpoOyKTa K CKOHIEHTPUPOBaHHOM
PEUMPKYJIALUMOHHOY KMKCJIOTe Iepen nobdaBJieHMeM a30THOM KMCJIOTH U,
COOTBETCTBEHHO, K MeJlaHxXy, BBOOATCH, B uyacTHocTM, oT 0,1 mo 5,0
BeC.%, IpenrnouTUTEeJIbHO oT 0,5 oo 3,0 BeC. 3, oco®eHHO
npernouTuTenbHo oT 1,1 mo 2,0 Bec.$% PeUMPKYJISAUMOHHOM KMCJIOTH.

[IyTeM pasBaBJIeHVMI HUTPYEMOTO OeH30Jla HUTPOOEeH30JIOM TaKMM
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obpasoM, uTo HUTPOOEH30JI nodamJjisgeTcd B CMECBH
«BeH30JI/HUTpoBeH30JI» B KoJuuecTBe oT 0,1 mo 50%, OpednoUyTUTeJILHO
or 5,0 mo 45%, ocobeHHO nOpennouTuTesbHOo oT 11 mo 40%, Takxe
oBecnieurBaeTCcsa BOPEKTMBHOE CHMWXEHME IIOBEPXHOCTHOT'O HAaTIXKEHMS Ha
TpaHUlle pa3z3dejla Mexny OpTlaHMUeCKOM M KMUCJOTHOM dasaMu.

Kak npu nobaBJIeHUN HUTPOBAHHOTO IponyKTa (HanpuMep,
HUTpoOeH30JIa) HEeNOoCPpeICTBEeHHO K PeUMPKYJISLUMOHHOM KMUCJIOTe, TakK U
B ciyJdae notaBJIeHU A IpoOyKTa (HanpuMep, HUTpoOeH30JIa) K
HUTPYEMOMY AapoMaTUMUeCKOMY COeIMHEHMK, I[IOJIE3HO IIpeldycMaTpuBaTh
npenBapuUTesIbHOe OUCIIepTUPOBaHue HUTPOBAHHOTO IponyKTa u,
COOTBETCTBEHHO, CMECM U3 HUTPOBAHHOIT'O IIPOOYKTa ¥ HUTPYEMOTO
apoMaTuueCcKoI'O COenMHEHUS, M WU3BeCTHOE BpeMid  BHIOEPXMBaHUA,
OJIMTEeJIbHOCTh KOTOpPOTO 3aBUCUT OT KauecTBa IIpeldBapUTeJIbHOTO
OVCIEePTUPOBAaHMS BBOIOVMMOM B PEeUUMPKYJISIMOHHYID KMUCJIOTY OpIlaHMUueCKOM
base, [IOCPenCcTBOM uero MOXHO peryamMpoBraTh PaBHOBECHOE
paclrpenejieHue HUTPOBAHHOTO nponyKTa MEeXIY KUCJIOTOM u
opraHuueckom Gasz30l, IOpexae UYeM CTaHeT »OeMCTBOBATHL OITUMAJIBHO
M3MEHEHHOE TIOBEPXHOCTHOE HaTSXeHMe Ha T'paHMuile pas3gejla Mexny
obeuMr coIepXallMMM HUTPOBAHHEM IPOOYKT das3amu.

I CcoKpalleHMsa 5STOI'O BpPEMeHM BHIEPXMBAHMA Iepell IIepPBUUHHM
OMCIIepTUPpOBaHMeM OCOBeHHO OJIaTONPUATHEM  SABJIAETCH nobaBJieHMre
HUTPOBAHHOTO IpooyKTa (HampuMep, HUTpoBeH30JIa) B
PELUPKYJIAIMOHHYD KMUCJIOTY WMJIM, COOTBETCTBEHHO, B MeJIlaHX, B TaKOM
KOJIMYeCTBe, UYTO IMNpeBHMaeTCHd Openesyl PacTBOPMMOCTM HOOaBJIEHHOTO
OpoOyKTa B COOTBETCTByKIEeM kucJoTe. Tor'ma o0pal3lyeTcs COCTOAmas
yXe M3 IBYX (a3 CMeChb HUTPOBAHHOTO MNPOOYKTa UM KMUCJIOTH.

IIpy poBaBJIeHUM HUTPYEMOT'O apoMaTHMUeCKOI'0 COeIMHEeHMS K DTou
CMecHu He pPacTBOPUBIAACH B KMCJIOTEe JacThb no06aBJIEHHOTO
HUTPOBAHHOTO IponyKTa cpasy xe CMemMBaeTC s c HUTPYEMEIM
apoMaTHUeCKMM coeIVHeHMeEM, Tak yTo yxe rnepen [IEPBUYHEIM
OUCIIePTUPOBaAHMEM IIOJIydaeTCcsa CMechb M3 0eH30Jla M HuTpobOeH30Jla Kak
opraHmueckasa ¢azsa. 00e daszH, KOTOPHEHE B KaXIOoM CJIydae COIepXaT
HUTPpOOEeH30JI, COIOeMCTBYIT TeM CaMHM XeJlaTeJIbHOMY IJiS IIepPBUUHOTO
OUCIIePTUPOBaAHMUSA CHWXEHMI TIOBEPXHOCTHOTO HaTIXEeHMSa Ha TI'paHulle
paszmoesa das.

HONoOJIHUTeJIbHad BO3MOXHOCTB COKpalleHMAd BpPEeEMEHU Hpe@BIBaHMF[ B
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TpyBUuaToM peakTope IIepeld IIepBUUHBIM IUCIEepIMpOBaHMEM, UM TEeM CaMbM
YCKOPEeHHOTO OOCTIVKEeHU S OpUBIN3UTEJIEHOTO PaBHOBECHOTO
pacrnpeneyeHrsa nOo0OaBJIEHHOTO IPOOYKTa Mexny obeumMu ¢a3aMu COCTOUT
B TOM, uTo OPOOYyKT (HanpuMmep, HUTPOOEH30J) BBOIOUTCSA B
PEUVPKYJIALUMOHHYID KUCJOTY KaK IIOCPeOCTBOM KMCIJIOTHOM dase, Tak U
IIoCpelCTBOM oOpTaHMueckoy ¢a3k, a ¥MMEeHHO, B UYaCTHOCTM, TaKuM
oBpas3oM, UYTO KMUCIOTHasa ¢as3a MOXeT BBOIUTHL, Hamnpumep, orT 0,1 1mo
2,0 Bec.%, npenmnourmuresrHo ot 0,5 mo 1,5 Bec.S, ocoBeHHO
npenmnourmresibHo oT 1,1 mo 1,5 Bec.% HUTpoOeH30Jla, B pacueTe Ha
KOJIMUECTBO PEeLMPKYJISIUMOHHOM KMCJIOTH, W/WIM UTO opraHuMueckas dasza
13 HUTpyeMOoTo O0eH30Jla M HUTpoOeH30Jla MOXeT no0aBJIATh, HaIpUMEP,
or 0,1 mo 32 Bec.%, nOpennoururejJrHo oT 11,0 mo 25 Bec.%,
HUTpoOeH30Ja.

Kpome BapMaHTORB nobaBJeHUS HUTPYEMOTO apoMaTUUYECKOT O
COeIMHEHMSA B KauecTBe I[IOCJIEIHETO KOMIIOHEeHTa IIiepel IIepPBUUHBM
OVCIIEepPTUPOBaHMEM IIOJIHOCTLEID COOPMUPOBAHHOM HUTPYOIEM CcMecu, Kak
BrJIO  ONMCAaHO BHIIe, B PaBHOM Mepe SABJIAeTCcd IIOJIe3HBEIM CcHauvala
npenBapuTesibHOe OVCIepPTUPOBaHKE cMecHu nus PEeUUPKYJIAIMOHHON
KMCJIOTHL, HMTPOBAHHOTO IMNPOIOyKTa UM  HUTPYEeMOT'O  apoMaTUUuecKOI'O
COeIMHEeHMs, M 3aTeM nodaBJIeHMEe K HUTPpYIelM CcMeCUM a30THOM KMCJIOTH
Kak IIocJIeIHeIo KOMIIOHEHTa, a MMEeHHO, B uYacTHOCTM, TakKuM obpasoM,
UTO IIOCPEeICTBOM IIOOXOOAMEeI0 CMeCUTEeJILHOTO YCTPOoMCTBa as0THad
KMCJIOTa He TOJbKO 3a IJOJM CeKYHIH PaBHOMEPHO paclpelesigeTcsa B
BOOHOM dasze, ¥ He TOJBKO OCTaeTCsa coIepxalelcsa IIpelBapUTesIbHO
OuCclIepIMpoBaHHasa HUTPYIIAa S cMechb, HO u OOCTUTaeTCH
IOOIIOJIHUTEeJIbHOe IOUCIIepIMpoBaHMe ¥ o00YCJIOBJIeHHas D2TuM ele 0OoJiee
ofmMpHasa IIOBEePxXHOCTL OOMeHa MeXOy IUCIePTVMPOBAHHOM OpITaHMUeCKOM
basoi M OODHOPOIHOM KMCJIOTHOM Gasol.

BumeonucaHHoe M300peTeHMe ¥ COOTBETCTBYIMUM M300peTeHUo
crioco® B IOPUMHLMUIIE OIPUMEHMMEl OJIS JIOOOTO M3BECTHOTO M3 MIPOTOTHIIA
criocoba ammabaTHUeCKOTO HUTPOBAaHMA, OPellouTHUTeJIbHO IJS crIocoba
amrnafaTUMUecKOoT0 HUTPOBAHMSA B CoOUeTaHMM C TpydOuaThM peakKTopoM,
Ipu KOTOpPOM HUTPpOBaHUE HauMHaeTcd c UM C TEIMA VCXOIHEMA
BemecTBaMM, B UYaCTHOCTHM, C TPYIHO OUCIEPTUPYEMHMM apoMaTUdeCKUMM
coeIMHeHMAMM (OpelllouTHUTeJIbHO ©OeH30JIOM) ¥ C UMCTBEM MeJlaHXeM

(BOOHOM HUTpPYKIEMW KUCJIOTHOWM CMeChbld as30THOM KMCJOTH U CepHOM’



41

KMCJIOTH) , NOyTeM IIoIBeleHUS MexXaHUMUeCKOM DSHepI'uM IIepeMellMBaHuLg,
KaK, HalpMMep, OIMCaHO B IIaTEHTHEX IOKyMeHTax EP 0 373 966 A2, B
EP 0 436 443 A2, B EP 0 489 211 Al, B EP 0O 708 076 A2, B EP O
771 783 Al, B EP 0O 779 270 Al, B EP 1 272 268 A2, B EP 1 291 078
A2, B EP 2 168 942 Al, B EP 2 354 117 A1 m B EP 2 473 477 Al.

OOMOJHUTEJILHEM I[IPeIMeTOM HacCTOoAmeTro Mu300peTeHMSa -— COTJIaCHO
BTOPOMY acIeKkTy HaCTOAmMEeT o n3obpeTeHns - ABJIAeTCH
IPOM3BOACTBEHHasa YCTaHOBKa (TO eCcTh, YCTaHOBKa MOJ4 HUTPOBAaHMUA,
COOTBETCTBEHHO, YCTaHOBKaA) IS HUTPOBAaHUA, B JacTHOCTH,
amnabaTUMUeCcKOTO HUTPOBaHMA, HUTPYEMHX apoOMaTUUECKUX OPpITaHUUeCKMX
CoeIMHEHUM (apoMaTHUMUECKMX COeIMHEHMM) OO HUTPOBAHHHX IIPOIYKTOB B
bopMe COOTBETCTBYKIMX HUTPOBAHHHEX apOMaATUUECKUX OpTlaHUUYeCKUX
coenuHeHUM (HUTpoapoMaTUUECKUX cCoenuHeHu) , B YacTHOCTH,
IIPOMBBOACTBEHHAS YCTAHOBKa MOJIS MCIIOJHEHMS OMNMCAHHOTO OO CUMX IIOpP
crnnocoba COIJIaCHO HacTodmeMy M300peTeHMD,

OpuyeM IIPOM3BOICTBEeHHAas YCTaHOBKa BKJKUYAET cCJenyiomue ©OJIOKU
U yCTpOMCTEa:

(a) HUTPYIOMUM OJIOK oJid HUTPOBAHUL, B YacTHOCTH,
amnafaTUueCcKOoT'0 HUTPOBAHMSA, HUTPYEMHX apoMaTUUeCKUX OPITaHUUueCKUX
COeIMHEHUM (apoMaTUUeCKMUX COeIMHeHUM) ¢ ofpasoBaHMeM HUTPOBAaHHEIX
OIPOOYKTOB B QopMe COOTBETCTBYIIMX HUTPOBAHHEIX  apoMaTHUUYeCKUX
opraHnYeCKUx COeIMHEeHUMN (HUTpoapoMaTUUeCKUX coeIMHEeHUNn) , B
YacTHOCTM, B OIOHOM MJIM MHOTHMX peakKTopax OJg I[IPpOBeIeHUS peaKUuu
HUTPOBAHMUA, IPeOlOoUTUTEJILHO B TpyBbuaToM peaKTope;

(b) npM HeoOXOOMMOCTM, pa3MelleHHOe B IIPOM3BOICTBEHHOM JIMHUMU
HMXe TII0 IIOTOKY OTHOCHUTEJILHO HUTpyklmero O6Jioka II0 MeHbIel Mepe
OOHO PpasleJMTeJIbHOe  YCTPOMCTBO, B UaCTHOCTH, OUMCTHUTEJILHOE
YCTPOMCTBO (cenapaTop), B UYacCTHOCTM, IOJ4 OTHeJleHuS oTpadoTaHHOM
HUTPpYKRIEeN KUCJIOTE OT HEOUMIEHHHX HUTPOBAHHEX IPOIYKTOB;

(c) pasMemeHHHM B OIPOM3BOINCTBEHHOM JIMHMM HMWXe II0 IIOTOKY
OTHOCHUTEJILHO HUTpyomero ©OJI0OKa M, IO o0BCTOoATelbCTBaM, MWMeKMeToCsH
pa3nesIMTeJIbHOTO YCTPOMCTBa II0 MeHbIeM Mepe OIOMH IIPOMBBHOM OJIOK
0Jis IpoBeleHus IIPOMEIBaHM S HUTPOBAHHBIX IIPOOYKTOB IIPOMEIBHOM
cpenoy, B YAaCTHOCTM, B OIHOM MM MHOTMX CTaOMAIX IIPOMBEIBaHMUA;

(d) pasMmemeHHOe B IMIPOMU3BOINCTBEHHOM JIMHMM HWXe II0 IIOTOKY

OTHOCHTEJIEHO IIPOMEIBHOTI'O OJIoKa prasnoeJiMTeJIbHOe YCTpOIZCTBO, B
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YacTHOCTM, OUUCTUTEJILHOEe YCTPOMCTBO (cemapaTop), OJId oTIeJIeHud
IIPOMEITOTO HUTPOBAHHOTO MNPOOYKTa OT IIPOMEBHOM CpeId;

IpUYEeM IIPOM3BOICTBEHHASA YCTaHOBKAa, KpPOMe TOTI'O, BKJKUAET IO
MeHbIen Mepe OIHO BO3BpPAaTHOE YCTPOMCTBO s YaCTUYHOT'O
BOBBpalleHMsa HUTPOBAHHOTO IMNPOAYKTa B HUTpyomMM ©OJIOK, B YaAaCTHOCTH,
B MCXOIHYI PeaKLUMOHHYI CMeChb HUTpyKIeIro OJIOKa.

CorJjiacHO IpenrnouyTUTeJIbHOMY BapMaHTy OCYIIEeCTRBJIEHUA
HacToAmero u3obpeTeHMd IOIpedyCcMaTpUBaeTCHd, UTO HUTPYIUM OJIOK B
KauecTBe peakKTopa BKJWYAeT IO MeHbIeM Mepe OIOMH TpyOuaTHM
peaxkTop.

B yacTHOCTHM, COIJIACHO IIPelllOUTUTEJIbEHOMY BapMaHTy MWCIIOJIHEHUS
COOTBETCTRYKIEN M300pPEeTEeHUID T[POM3BOINCTBEHHOM YCTAaHOBKM  MOXET
BHITL MNPpeOyCMOTPEeHO, UYTO HUTpywomui ©OJIOK B KauecTBe peaKTopa
BKRJIOUAET IO MEeHblleM Mepe OIMH TpyBuaTHM peakTop, npryueM
TpyOUuaTHM pPeakKTop OoCHAaMeH OIOHMM WJIM MHOTMMM, I[IPellouTUTeJILEHO
MHOT'OUMCJI€ HHEIMU CMeCUTEJIb HEIMU BJIEMeHTaMU (OMCIepIUPYIVIMA
pJIeMeHTaMM1), B UYaCTHOCTM, IJIS [NOABeNeHMS IOMNOJHUTEJILHOM DHepTUu
lepeMellMBaHKga. B 2TOM BapMaHTe MCIOJIHEHUA CMEeCUTEJIbHBEE SJIEMEHTH,
B YACTHOCTM, MOI'YT OHTBH BHIIOJIHEHE KaK JMCTH, B UYacTHOCTH,
OTBOOMHEE MUTKM MJIM OTpaxXaTeJIbHHEe IIepeTlopOolkM, Kak Iuadparmel, Kak
CTaTUUECKUM CMeCUTeJlb WM Kak pa3moejiuTellb I[IoToka. KpomMe TOTo, B
2TOM BapMaHTe MCIIOJIHEHMSA CMeCUTeJIbHEE BJIEMEeHTH, B YaCTHOCTH,
MOTYT  OHTbL chopMMpPOBaHH Tak, UyTO TIIOCPEedCTBOM CMECUTEJIbBHEX
2JIEMEHTOB B BKCILIyaTalMOHHOM COCTOSHUU IIOOBOOUTCSA SHEPIUI
HepeMemmrBaHmMg oT 10 mo 1000 IkoyJen/JuTp, OpPelloudTUTesibHO oT 10
mo 500 [IIxoyiel/auTp, OCOOEHHO IIpenlouTuTesIbHo oT 20 mo 200
IxoyJen/InuTp . Kpowme TOTO, B YaCTHOCTH, B 2TOM  BapuaHTe
VICIIOJIHEHMA MOXeT OHTb NIPeOdyCMOTPEHO, UYTO B BKCIJIYaTallMOHHOM
COCTOAHUM IIaleHMe @IOaBJIeHMS B pacueTe Ha CMEeCUTEJLHHM SJIeMeHT
cocraBudgeTr oT 0,1 Gap mo 3,0 Bap (0,01-0,3 Mlla), HOpPedlOUYTUTEJIBHO
or 0,3 mo 1,5 Bap (0,03-0,15 MIla), ocoO0OeHHO IPEeNNOUTHUTEJIEHO OT
0,3 mo 0,8 Gap (0,03-0,08 MIla). KpomMe TOTO, COIJIaCHO 0OCOOEHHOMN
KOHQUTYpaluy BSTOTO BapMaHTa MCIIOJIHEHMS MOXeT OHBTE IPemyCMOTPEeHO,
UTO CMECUTEJIbHHE B3JIEMEHTH pas3MemalnTCcsa B TpyOdaToOM peaKTope TaKMM
obpaszoM, dYTO B IepBEX 10-30 0606.% peakTopa CTelleHb KOHBEPCUU

a30THOM KUCJIOTH B HMprIOH_[eﬁ KMCJIOTHOM CMeCHM as30THOM KUCJIOTH M
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CepHOM KMCJIOTH COCTaBJIgeT II0 MeHbmel Mepe 40%, B YacTHOCTM, IIO
MeHbIeM Mepe 50%, NOpednIouTUTeJIEHO IIO MeHbleM Mepe 60%. HaxkoHel,
coTJiacHO 0COOeHHOM KOHQUTYypalMM STOT0 BapMaHTa MCIOJHEHMS MOXeT
OHTE TPENYCMOTPEHO, UTO CMECUTEJIbHEE DJIEMEHTH pPa3MemaKnTCcd B
TpyOduaToM  peaKTope TaKMM obpas3oM, UTO CTeIleHb KOHBEPCUM
MCIIOJIL3YEMOM  a30THOM KMCJIOTH Ha KOHIe TpyduaToro peaKTopa
cocTaBJgeT IO MeHbmel Mepe 98%, NOpenlouTUTeJIbEHO II0 MeHBIIeM Mepe
99%, ocobeHHO mHpenmnouTmUTeJibHO 99, 5%.

Kpowme TOTO, COTJIaCHO OCOBEeHHOMY BapMaHTy VICIIOJIHEHU A
COOTBETCTRBRYKINEN M300peTeHMID IPOU3BOINCTBEHHOM YCTAaHOBKM  MOXeT
OHTE I[PedyCMOTPEHO, UTO IIepel peakTopoOM WM peakTopaMu, B
YaCTHOCTM, TpyOUuaTeM peaKTOpOM, HUTpyKIero OJioKa pa3MellaeTCcsd
OUCIIlepTIUpyrlee YCTPOMCTRO, NpenlnouTUTeJIbEHO CMEeCUTEJILHOe
YCTPOMCTBO, B UYaCTHOCTM, MOJIS CO3IaHUSA IUCIEPCUM WM DSMYyJILCUM, B
YACTHOCTM, MCXOOHOM pPeaKIMOHHOM CMeCU WM HUTPYIIel CMeCH.

B »TOM BapMaHTe MUCIOJIHEeHMS »OUCIIepIupyllee YCTPOMCTBO, B
YAaCTHOCTHM, CMECUTeJIbHOe YCTPOMCTBO, MOXeT OBTH BHIIOJHEHO B BUIE
pes3epByapa C MelaJkowu, CTPYMHOTO CMEeCHuTeJd (Jet-Mixer) VI
Hacoca, B UYaCTHOCTM, JIOIIACTHOTO ILeHTPpoOeXHOI'O Hacoca. Ilpum 3ToM
COTJIacHO ocoBeHHOM KOHOUITYpaLUn 2TOTO BapMaHTa VICIIOJIHEHU A
OUCIepIvpylllee YCTPOMCTBO, B UYAaCTHOCTM, CMECUTeJIbHOe YCTPOMCTBO,
MoOXeT OBTH BEHEIIOJJHEHO B BUMIe HacocCa, B UYaCTHOCTM, JIOIAaCTHOTO
LEHTPOOEXHOT O Hacoca. IIpy >TOM COTJIaCHO IOpyTro¥  ocobeHHOU
KOHQUIT'YPpaluK 3TOTO BapuaHTa VCIIOJIHEHU A, OMCIeprupyKmee
YCTPOMCTBO, B WYWACTHOCTM, CMECHUTeJIbHOe YCTPOMCTBO, MOXeT OHTb
BHIIIOJIHEHO B QopMe CTpyMHOTO cMecuTess (Jet-Mixer), B UYacTHOCTH,
npuueMm CTPYMHEI CMECUTEIb NPelnoudTUTEJIbEHO co3maerT
IPedllouTUTEeJIbHO IeHTpallbHyln padbouyrn CTpyR M OKpyXawomyln padouyn
CTpyl cCcpeny, B UYacTHOCTHM, B ©oopMe KoJbleoBOpas3HoM cCTpyMu. B
YaCTHOCTM, B 3TOM BapMaHTe MCIIOJIHEHMSA MOXeT OBTE IIPelyCMOTPEHO,
uTo OMCIIepTUpyRIee YCTPOMCTBO, B YaCTHOCTH, CMECUTEJIEHOE
YCTPOMCTBO, Ppas3MelaeTcsda Iepel PeaKToOpoM, B YaCTHOCTH, TpyOuaTbeM
PEeaKToOpPOM, IIPellNOUTUTEJIBHO HEeNOCPEeOCTBEHHO IIepel HMM, IIPUYEM, B
YacTHOCTHM, IUCIepIHupyllee YCTPOMCTBO IIepexXoIUT B peakTop, WK
Xe, B YacCTHOCTHM, I[IpuUUeM IUCIepTUpyllee YCTPOMCTBO BCTPOEHO B

peakTop M/MIM ABJISETCA COCTAaBHOM YaCThi peakTopa.
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UTo KacaeTcd pPa3MemeHHOTO B IMPOM3BOINCTBEHHOW JIMHUM HIWXE II0
IIOTOKY OTHOCHUTEJILHO HUTpylmero ©OJioka M, I[I0 oBCcToaTellbCcTBaM,
IPUCYTCTBYIMETO pasaesMTeJIbHOTO YyCTPOMCTBa, IIPOMEBHOTO O6JI0Ka, TO
STOT MIPOMBIBHOM OJIOK OOBUHO MOXET BKJIIOUATH

- 10 MeHBIleM Mepe OIHO IUCIepIUpykilee YCTPOMCTBO, B
YacTHOCTHM, IIO MeHbllel Mepe OIHO CMeCcUuTeJIbHOe YCTPOWMCTBO, MOJIA
NpUBeOeHMI B KOHTAKT U 5SMyJILTVMPOBAHUSA HEOUMIIEHHOTO HUTPOBAHHOTO
NponyKTa, C OIHOM CTOPOHH, M IIPOMBIBHOM CpPenH, C OPYyT'OM CTOPOHH,
un

- PpasMemeHHHM HWXe II0 IIO0TOKY OTHOCUTEJIBHO OUCIepTUPYRMmeTro
YCTpOMICTBa  TpyOuaTHlM peakTop IOJS BBeIeHMa  oOpa30BaHHOM B
IMCIepIUpyIeM YCTPOMCTBE 5SMYyJILCUM  HEOUMIIEHHOTO  HUTPOBAHHOTO
NponykKTa, C OIHOM CTOPOHH, M IIPOMEIBHOM CpenH, C OPpYyT'OM CTOPOHH,
B UYaCTHOCTM, IIpuueM TpyOuaThll peakKTop BHIIOJHEH TakuM o0pasoM,
YTO BO BpeMd Ipoxoda 5SMyJILBCUM udepes TpyOuaThll peakKTop BO3MOXHO
yoajleHye IIepBOHAYAJIbHO I[IPUCYTCTBYIMX B HEOUMIIEHHHX HUTPOBAaHHBIX
NpoOyKTax Barpa3HgOmMX OIpuMecel, W/MWiIYM UYTOo BO BpeMsd I[Ipoxona
SMyJIbCUM Udepes TpyOuaThll peakKTop [IPUCYTCTByKIMEe B HEOUMIIeHHHX
HUTPOBAHHEX M[IPONYKTaxX BarlpA3HA0NMe IPYMMECU IIepPexXOomOAaT B IPOMBBHYIO

cpeny /i B pesyJjirTaTe STOI'O HeﬁTpaﬂMBy@TCH.

CaMo cobom IIOHATHO, gTo JOIIOJIHMTEeJIBHO MOTWYT TaKXxe
IIPMCYTCTBOBATE ele n TPaoIVMIIMOHHEIE IIPOMEIBHEIE YCTpOﬁCTBa
(HaanMep, yCTpOﬁCTBa B BUIIe CMeCMTeﬂH—OTCTOﬁHMKa,

SKCTPAKUMOHHEE KOJIOHHE, M T.H.) .

Kak mnpaBmio, IIPOMEIBHOM OJIOK OJIS HOPOBEeIeHMS IIPOMBEBAHMUSA MOXET
OHTE CcOOPMUPOBAH IIO MEHBIIEM Mepe M3 IBYX IIPOMEIBHEIX CTYIIeHEM, B
YAaCTHOCTM, IIO MeHbIIeM Mepe OIOHOTO KMCJIOTO IIPOMHBAHMSA U IIO
MeHBIIeM Mepe OOHOTO HeMTPAaJIbHOTO IIPOMBIBAHMS.

COIJIACHO MNPenIIoUTHUTEJIbHOMY BaPMAHTY MCIIOJIHEHUS, MOXeT OHTh,
B YACTHOCTH, npenyCcMOTPEHO, YTO  I[IPOMEIBHOM  OJIOK (W) oJIs
NPOBeNeHMsI IIPOMEBAHUSA COOPMMPOBAH IIO MeHBIIEe Mepe M3 Tpex
IPOMEIBHEX CTyIIeHeM. B YacTHOCTM, I[IPM STOM BKJIOUAKIEee II0 MeHbLIeN
Mepe TPpM I[IPOMBBHEX CTYIIEHM I[IPOMEBaHME MOXeT BKJIOUATH: (1) 1o
MeHBIIeM Mepe OIHY I[epBYH, MIPOBOIMMYK B KUCJOM cCcpede CTaIuio
IIPOMEIBAHM A (KKMCJIOe TIIPOMEIBAHME») , MNPEeONOUYTHTEJIbHO BOIOM  WMJIM

MMHepaJIbHOY KMCJIOTOM B KadeCTBe IIPOMHBHOM cCpeli, (11) 1O MeHbIeN
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Mepe OIOHY BTOPYID, IIPOBOIMMYI B IeJJOUHOM (OCHOBHOM) cCpele CTaIuo
IIPOMEIBAHM A («ocHOBHOE [IPOMEIBAHME ) , IpPennouYTUTEJILHO c
MCIIOJIL30BaHMEM OCHOBaHMSA B KauecTBe IIPOMHBHOM cpenw, ¥ (iii) 1no
MeHBIIey Mepe OIHY TPeTbl, IMIPOBOIMMYK B HEMTPaJIbHOM cpele CTaIuio
IIPOMBEIBAHMSA (KHeMTpaJlbHOEe IIPOMHBAaHMEY), IMIPEeOlIOUTUMTEJILHO BOIOOM B
KaueCcTBe IIPOMHEBHOM CPRemH.

Kak 1nmo cux 1nop OBJIO pPa3bICHEHO B CBA3M C COOTBETCTBYIOMIUM
n3006peTeHn criocoboM, c yaeToM VICIIOJIHEHU A criocoba
COOTBETCTRBRYIIUN M300peTeHMID CIoco® MoXeT OHTb IMOKO M IIOUTM Kak
YTOIOHO IMNpucroco®JieH K IaHHBEIM YCJIOBMAM (HAIpMMep, CBS3aHHBEM C
obopyIloBaHMEM YCJOBMAM) . Tak, B UYACTHOCTM - Kak M3JIOXKEHO BHIIEe -
BBeIeHUe u oTdop HUTPOBAHHHX apoMaTUUeCKUX OpTaHUUeCKUX
coenMHeHUM (HUTPpOoapoOMaTHMUeCKMX COeIMHEHUNM) MOTYT IIPOBOOAMTLCS B
CaMBIX PaBJIMUHEIX TeXHOJIOTUUECKUX CTagusax u IO 3ULMAX
COOTBETCTRYKINETO u300peTeHM crnocoba. 3TO TakXxe HaxXOIUT CROe
BOTLJIONEHHKE B OTHOUIEHUN COOTBETCTBYIWIEN n300peTeHn
IIPOM3BOACTBEHHOM YCTaHOBKU.

Tak, COIJIACHO OCOBOEeHHOMY BapMaHTy OCYMEeCTBJIEHMS HaCTOAMeIO
n3obpeTeHnsd, nIpenyCcMOTPeHHOe B COOTBETCTRYIIMEN n300peTeHnO
IPOM3BOOCTBEHHOM YCTAaHOBKE BOBBPaATHOE YCTPOMCTBO IJIS UYaCTHUUHOTO
BO3BpAlleHMS HUTPOBAHHOTO IMIPOOYKTa B HUTPyIUNM OJIOK MOXeT OHTL, B
YaCcTHOCTM, BHIIOJHEHO M/WIKM PasMelleHO TaKKM o0pa30M, UTO YaCTUUHO
BO3BpallaeMble HUTPOBAHHHE NPOOYKTH OTOMPAlTCS II0 MeHLIeM Mepe U3
OOHOM M3 CcJeOyommMx no3uuuyi (i)-(iv) [OpoOyKTOBOTO IIOTOKa: U3
HEOUMIIEHHEX HUTPOBAHHHX AapOMaTUUECKMX OPTaHMUYeCKMX COeIVHEeHUN
(HeouMme HHEX HUTPOapOMaTUUEeCKUX coeIVHEeHUun) , OPenIIoUTUTEeJILHO
Iocjie OTHOEJICHMS KUCJIOM BOIOHOM (ashl (KMCJIOTHOM (Gasbl), W/WMIM IIoCJe
pazngeyieHrsa (a3 I[IOJYUeHHOM HUTPYyKIel cMecM Ha oTpadoTaHHVYo
HUTPVYOIYIO KUCJIOTY U HeouMlle HHEE HUTPOBAaHHEE apoMaTUYeCKUe
OpTraHuYeCcKue coenMHeHusd (HeouMmeHHHEX HUTPOapOMaTUUeCKMe
coemmMHeHud),; wu/mam (ii) ©U3 [OIPOMBTHX HUTPOBAHHHX apoMaTHUUeCKUX
OpPTaHnYeCKUX CoeIMHeHUN (HMTpoapoMaTUUYe CKUX coeIMHEeHUNn) , B
YaCcTHOCTHM, IOCJEe KUCJIOTO ¥ HeUTPpallbHOTO MIPOMHBAaHMS; u/miam (iii)
us IIPOMEITEIX , B YacTHOCTHU, IIOJIYYEeHHEIX mocJie KUCJIOTO u
HeMTPpaJIbHOTO IIPOMEBAHMSA, a TakKXe IIOIOBEPTHYTHX OTIAPMBAHMIO WM

INCTVIIIIALINN HMTPOBaHHEX apoMaTUYeCKHMX OPTraHMYEeCKHMX coenMHeHUM
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(HUTpOapOMaTUUYECKVX COeIVHeHWM); u/uiav (iv) ¥W3 BHOEJIEHHBX U3
KOHIeHCcaTa BTOPMUHOTO IIapa II0CJieé KOHIUEeHTPUMPOBaHUA OTpadoTaHHOM
HUTpYKIen KM CJIO TH HUTPOBAHHHX apoMaTHuueCKUx opTraHnYeCKUX
coeIMHeHUM (HMTpoapoMaTUUeCKMX CoedMHeHulM) . B OpuMHIMIE 3Oech
MOTYT IIPMHMMATBLCHA BO BHMMaHME Takxke KOMOMHALMM »OBYX WIM MHOTUX
U3 B5TUX BapPMaHTOB.

KpoMe ToOT'O, COTJIACHO IOIOJHUTEJILHOMY OCOOeHHOMY BapMaHTy
OCyMmeCTBJIEHU S HaCTOAmMET o nz3obpeTeHNUs, IpenyCMOTPEHHOE B
COOTBETCTRYIIEN n300peTeHNo IIPOM3BOICTBEHHOM YCTaHOBKe
BO3BpPATHOE YCTPOMCTBO NIJIS UYaCTUUYHOTO BO3BpalleHMSI HUTPOBAHHOTO
OpoOyKTa B HUTpyomMM OJIOK MOXeT OHTb, B UYaCTHOCTM, BHIIOJIHEHO
/NI pasMemeHo TakuM  oOpa30oM, YTO YaCTMUHO  BO3BpallaeMHe
HUTPOBAHHEE TPOOYKTH I[IPUMMEHSIOTCS U/UIM 0O0AaBJIALTCS IO MeHbIIen
Mepe B OOHOM M3 HMXecHeOylmux nosuumui (i)-(1iv) OpooyKTOBOTO
[IOTOKA : (1) K MCXOIOHOM  peaKIMOHHOM CMecu BCexX  OCTaJIbHBEX
peakTaHTOB; u/uau (il) K CepHOM KUCJIOTe HUTPYKIMel KUCJIOTHOM’
CMecCHu a30THOM KUCJOTH WM CEePHOM KMCJOTH, B UYaCTHOCTM, Iepen
IoJIyUeHVEeM HUTPyomel KKUCIJIOTHOM CMeCM a30THOM KMCJIOTH U CepHOM
KMCJIOTE,; u/miar (11l) K HUTpYOmENX KUCIJIOTHOM CMeCHM a30THOM KUCJIOTH
M CEepHOM KMCJIOTH,; u/Miau (1iv) K OoOBepTaeMbM HUTPOBAHUID HUTPYEMBM
apoMaTuueCKUM opTraHnYeCKUM coeIVHEeHUSIM (apoMaTHUeCKUM
coeIMHEeHMSaM) . B OpMHIMIIE MOTYT IIPMHMMATLCS BO BHMMaHME TakKxe

KOMOMHAUMM IOBYX WJIM MHOIUX U3 SDTUX BapMaHTOB.

HakoHelr, COIJIaCHO OOITIOJIHMTEJIEHOMY oCcoBeHHOMY BapMaHTy
VMCIIOJIHEHNMA COOTBeTCTByDMGﬁ MSO@peTeHMD HpOMBBOHCTBeHHOﬁ
YCTaHOBKUM MOXeT OBITH IIpedyCMOTPEHO, uTo IIPOMSBOOCTBEHHAaA
YCTaHOBKa, KpomMme TOT'O, BRJIODYaAET I10 MeHbIIen Mepe OIOHO

PEUVPKYJIALUMOHHOE  YCTPOMCTBO IOJISS  TIOBTOPHOTO  UCIIOJL30BAHULA B
PEUMPKYJIALUUM OTpad®oTaHHOW HUTPyWMeM KUCJIOTH. OTUMM IOYTeM MOTYT
OEITE elle OOJIBIIEe IIOBHIIEHE SKOHOMMUHOCTE cCrocobtba U 300eKTUMBHOCTD
crnocoba. B uyacTHOCTH, B 5STOM OCODOeHHOM BapMaHTe MUCIIOJIHEeHUd
PELUPKYIALUMOHHOE YCTPOMCTBO MOXeT BKJIIOUATH YCTPOMCTBO oI
KOHIEHTPUPOBAHUA oTpaboTaHHOM HUTpYyoIen KMCJIO TH u npu
HeOOXOOMMOCTHM YCTPOMCTBO IJd »oOaBJIeHMS CBeXMX a30THOM U/WiIu
CepHOM KUCIIOT.

B OTHOMEHUN naJibHeWmx noapoBHoOCTEN OTHOCUTEJILHO



47

COOTBETCTRYyIIEeN n300peTeHmno [IPOM3BOOCTBEHHOM YCTaHOBKU, BO
nsbexaHMe HEeHYXHEX I[IOBTOPEHMUIM MOXHO COCJIATBCS Ha BHIIeyKa3aHHHE
BapMaHTEH VICIIOJIHEHU I COOTBETCTBYIIETO n306peTeHn0 crocoBa,
KOTOPEHIE COOTBETCTBEHHO OEeVICTBUTEJIL HE IJIS COOTBETCTBYIMEN

NB300peTeHNID MNPOMBBOINCTBEHHOM YCTAHOBKM.

HONMOJIHUTEJILHEIM [IPpeIMeTOM HaCTOoAIeT'o MBO@peTeHMﬂ - COIUJIaCHO
TpeTbeMy acCIlIeKTy HacToAmeI'o MSO@peTeHMH - ABJIAeTCA IIPpVMMEeHEHNe
HMTPOBaHHEX apoMaTnYeCKNX OPTraHNYEeCKUUX cCoeIMHEeHUN
(HMTpoapOMaTquCKMX COeIOMHEeHUN ) B KadecCcTee OMCcIiepraTopa
(HMCHepPMpmeePO CpeHCTBa), B YaCTHOCTHM, SMyJIBET'aTOopa, IOJIA

HUTPOBAHMSA, B UYACTHOCTM, pPeakKUUM HUTPOBAHMSA, COOTBETCTBYIIMX
HEHUTPOBAHHEX apOMaTUUECKMX OPTaHMUeCKUX COeOVHEeHUN.

C IOpyro¥  CTOPOHH, OOIMOJIHUTEJIbHEM  [IPeIMEeTOM  HAaCTOAIET O
n300peTeHnd COTJIaCHO sTOMY acIexTy n300peTeHnd ABJISETCH
IpUMMEeHEeHVe  HUTPOBAHHEIX apoOMaTUUECKMX OpPTaHMUEeCKUX COeIUHEeHUN
(HUTpOoapOMaTHUUECKUX  COeIMHEHUN) OJIS  CHWXEHUS  I[IOBEPXHOCTHOTO
HaTIXKeHVS Ha I'paHMuile pas3deja OplaHnueckoM (Gase M KUCJIOTHOM a3,
U/ Ui OJS  YJIYUNeHVS — OUCIePpTUPYEeMOCTM  OpTaHMueckKor  GasH U
KMCJIOTHOM  pasu OIpM  HUTPOBAHUMU, B  YacTHOCTH, B  peaxumax
HUTPOBAHMUA, COOTBETCTBYIIUX HEeHUTPOBAaHHEIX apoMaTUdeCKUX
OpTraHUYeCcKUX COeIMHEeHMUN .

HakxoHell, OHNATL e, MHOOIOJHUTEJLHEM [IPeIMeTOM HaCTOdmeIo
n300peTeHn COTJIACHO 3TOMY acrexrTy n300peTeHnud ABJISeTCH
IpUMMeHeHre  HUTPOBAHHEX  apoMaTUMUeCKMxX OpTaHMUeCKUX COeIUHEeHUN
(HUTpoapoOMaTHUUECKUX COeOMHEeHMM) OJId IIOBHIMEeHMSI BHXONOB, MW/WUJIM IJId
YMeHbIIeHMS oOpasoBaHMg IIOOOUHHX OPOOYKTOB, U/MIM OJIS COKpalleHMUS
o0MUX MPOIOJIKUTEJILHOCTEN peakKUur, W/WIKM OJIS CHWKEeHMS HauaJlbHHX
TeMIepaTyp peakKLUMM OpM HUTPOBAHMMK, B UYaCTHOCTM, B pPeakKUUIx
HUTPOBAHMA COOTBETCTBYIUX HEeHUTPOBAHHEIX apoMaTUdeCKUX
OpPTaHUUYeCKUX COeIMHEeHUN .

IIpy ©BTOM B paMKax COOTBETCTBYIUX U30OPEeTeHMI BapUAaHTOB
IpUMMEeHeHrsa B ofmeM [IOPpAOoK OeMCTBUM MOXeT OHThL TakKuM, YTO
HUTPpYEMEHE apoMaTUUYecKMre OopTraHMuecKMre CoeIMHeHMd (apoMaTUuecKUe
coeIMHeHMUd) B peakKlUMM OPellouTUTeJIbHO amuadaTrnueCKOoTo HUTPOBAaHMUA
npeoBpaszynTcsa TII00 IOelCTBMEeM HUTPYOMeM KUCIJIIOTHOM CMeCH a30THOM

KM CJIOTEL n cepHoﬁ KMCJIOTEL B COOTBeTCTBYKIIME HUMTPOBaHHEE
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apoMaTUuyYeCKMre OpTaHNYeCcKHue CoeIVHEeHU S (HMTpOapoMaTUUEeCKHUE
coenMHEeHMS) ;

IpMYeM B MCXOIOHYK pPeaKUMOHHYK CMECh, KOoTopasd BKJKUAET
HUTPYEMEIE apoMaTUUYECKME OpITaHUUeCKMe COeIMHeHMHd (apoMaTUuuecKMue
COeIMHEHUSA) M HUTPYIYHD KUCJIOTHYI CMeCh a30THOM KUCJIOTH M CepHOM
KMCJIOTH, BBOIOATCHA COOTBETCTBYKIME  HUTPOBAHHHE apoMaTUuueCcKue
OpTraHUUYeCKHMe COoeIVIHEHMSA (HUTpOapoMaTUuueCKMe coeIVHeHUd) , u
IpeBpaleHre M/MUIM peaklMsS HUTPOBAHMA HauMHAeTCd UM/WIM OPOBOOUTCS
B TIPUCYTCTBMM HUTPOBAHHEIX apOMaTUUECKMX OpPTaHUUYeCKMX COeOMHEeHUM
(HUTpoapOMaTHUUECKUX COEeOUHEHWN) ; U/UJIn

IpMUeM I[IOJIYYEHHHE HUTPOBAHHEE apoMaTUUeCKue oplaHUUeCKue
COeOMHEHUS (HUTpoapoOMaTUUeCKMe COeOMHEHUS) UYaCTHUYHO BO3BpallalTcsd
B peakluio HUTPOBaHUSL, U IOocJelyllee IIpeBpaleHre uU/MIU peaKLus

HUTPOBAHMA HadlMHaeTCHAd U/ U IIPOBOIOIMTCA B IIPUCYTCTBUM HMTPOBAHHEIX

apoMaTuueCKUxX opTraHuYeCKUx coeIMHeHUN (HUTpoapoMaTUUeCKUX
coeIVHEeHuN) .
B OTHOIEeHUU DaJibHeMnxX nompobHoOCTeN OTHOCHUTEJILHO

COOTBETCTEYIIMX MN300peTeHNI0 BapMaHTOBR IIpMMeHeHMrSa, BO u30exaHue
HEeHYXHHX I[IOBTOPEHUNM MOXHO COCJIaThbCsS Ha BHIleyKas3aHHBE BapMaHTH
UCIIOJIHEeHU S COOTBETCTRBRYIMEIO 1n300peTeHUO crocoba u
COOTBETCTRYINEY M300peTeHUnn IIPOU3BOINCTBEHHOM YCTAHOBKM, KOTOPHE
COOTBETCTBEHHO IeMCTBUTEJILHE IJII COOTBETCTBYIMX M300peTeHU
BapMaHTOB IIPUMEHeHMU .

OomoJIHUTeJIbHEEe [IpeuMylecTBa, CBOMCTBA, acCleKTH U IPpU3HAKU
HacToAmero n300peTeHns cJenyoT us3 HIKeCcJIeoyomero OnMCcaHmsAa
IpUBeIeHHHX B (uUIypax usodpaxeHuy corjachHo owur. 1, 2a-d u 3,
IPennouTUTEJILHEX COTJIACHO M300peTeHMI0 BAapMaHTOB OCYIEeCTBJIEHUS.

Kak rokasaHO:

dur. 1 IpencTaBjigeT CXeMaTUUeCKoe n3o00paxeHme
COOTBETCTRBRYIMEeTO n300peTeHNno crocoBa u, COOTBETCTBEHHO,
COOTBETCTBYNIEV WM300peTeHurn IIPOMU3BOIOCTBEHHOM YCTAHOBKM COTJIACHO
OpenrnouTUTeJIbHOMY BapMaHTy OCYMEeCTRBJIEHMS HACTOAmMEeIo M300peTeHUs;

dur. 2a-d OpedcTaBJILRT CXeMaTHuueckMe M300paxeHUs pPa3JIMUHHX
BapuUaHTOB COOTBETCTRBRYIIETO n300peTeHno crocoba u,
COOTBEeTCTBEHHO, COOTBETCTBYKIEN  M300peTeHUo IIPOM3BOICTBEHHOM

YCTaHOBKU COIJIaCHO OOIIOJIHMTeJIb HEIM IIPeOrIouTrMTeJIbE HEIM BaplMaHTaM
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OCYWeCTBJIEHMA HacToAmero u3obpereHusa (dur. 2b-c) B CcpaBHEeHUU C
nporoTurioMm (dmur. 2a);

dur. 3 OomoAThH Xe IpelcTaBJigeT OOIOJHUTEJIEHOE CcXeMaTudueckKoe
n3o0paxeHre COOTBETCTBYKIEI'O n300peTeHNO criocoBa u,
COOTBETCTBEHHO, COOTBETCTBYKIMEN M300peTeHMID  [IPOMBBONCTBEHHOM
YCTAaHOBKM  COIJIACHO  IPenlIouTUTEeJIbHOMY  BapMaHTy  OCYIeCTBJIEHUI
HacToAmero n300peTeHNnd, COTIJIaCHO OIATH OOIIOJIHUTeJIb HOMY
IPEenIouTUTEJILHOMY BapMaHTy OCYIMEeCTBJIEHMSA HACTOAMEeI'O M300peTeHMd.

dur. 1 nokas3HBaeT CXeMaTHUUYeCKOoe M300paXeHMe ONHOT'O BapMuaHTa
VICIIOJIHEHMA COOTBETCTBYKRIIETO M300peTeHU ClIocofa OJd pa3JIMYyHBEIX
BapMaHTOB BO3BpalleHMd IIPpOOyKTa B HUTPYKIY CMeChb Ha IIpUMepe
HUTpoBaHuA OeH30Jla OO HUTpoOeH30JIa, ToI'la kak B Our. 2b-d
CxXeMaTUYeCKM IpeAcTaBJIeHH  BaXHeMmye U3  Pas3JIMUHHEX ~ BO3MOXHEIX
BapMaHTOB M IOCJeloBaTeJIbHOCTeM »oBaBJIeHUS PasJIMUHBEIX MWCXOIHEX
BelleCTB Ha I[IpMMepe HUTPOBaHMA OeH30Jla 0O HUTpOoOeH30JIa.

Kak nmnpexmcrasjsieso B Oumr. 1, B OJgoke PM 1DO3MpPOBaHUA U
npenBapuUTeJIbEHOTO CMelleHN I TpyBuaToro - peakTopa TR, KOTOPHM
HelloCPpeOCTBEeHHO COeIMHEH c DTUM TpyOuaThM PEeaKToOpPOM, B
CKOHIUEHTPUPOBAHHYK PeLMPKYJIALUMOHHYID CepHYK KUCJIOTYy 3, KoTopas
mojmaeTcs uyepes IMNOOXOOAmMUY Hacoc P (HamopuMep, LeHTPOOeXHH Hacoc)
OO OlpeneJjIeHHHM BXOOHEIM IaBJieHMeM Pl (110 MeHbIEeM Mepe pPaBHHEM
CyMMe BCeX BeJIMUMH IlaleHUus HOaBJIeHMS B TpyOdaToM peakKTope,
BKJIIOUA A KOHEeuUHOoe oaBJIeHUeEe P2) B OJIOK PM OO3UMPOBAaHUSA u
IpenBapUTeJILHOTO CMeleHVa, BBONATCSA MCXONOHEE a30THad kKucjora 1,
BeH30JI 2 M BO3BpamaeMels HUTpobenszsos 9, 12, 13, 14 u 15 B
npenBapuTeJIEHO 3alaHHOM u, COOTBETCTBEHHO, onpeneJIeHHOM
[IOCJIeNOBATEJIEHOCTHA . A30THad KMCJIOTa  I[OJIHOCTBI U OOHOPOIHO
PACTBOPAETCA B PEUMPKYJIAUMOHHOM KUCJIOTe. BeH30JI 2 M BO3BpallaeMHM
HuTpo®enzon 9, 12, 13, 14 wmam 15 o006pal3yonT C PeUupKYJISUMOHHOMN
KUCJIOTOM (cepHOM KIMCJIOTOM) /a30THOM’ KUCJIOTOM (=MeJiaHx)xeM)
COCTO LAY nus OBYX das MCXOIOHYIO HUTPYRIYO CMECH 4, "
IpeIBapUTENIbHO IOUCHeprupyblTca. TeMmoepaTypa B D2TOM HUTpyKmeN
cMecr 4 w3 MeJjylaHka, 0OeH30Jla ¥ HUTpoOeH30JIa IIoJlydaeTcsa Kak
TeMIlepaTypa CMeCHM (TO eCTh, HauvaJlbHasd TeMllepaTypa) K3 TeMllepaTyp

OTHEeJILHEX IIOTOKOB MCXOOHEIX BemecTB (1, 2, 3 w/myim 9, 12, 13, 14,
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15), wu BobupaeTrcd B OranasoHe oT 80 @mo 120°C Tak, UYUTO IOCJe
[IEPBUYUHOTO OUCIepIMPOBaHUA B OUCIepTUPYKIEM  YCTPOMCTEE FD
HauMHaeTCsda HUTpoBaHMe. [lpenBapUTeJIbHO CMellaHHEHe B 0OJiloke PM
OO3MPOBaAHUA U IIpelBapUTeJIbHOT'O CMelleHMs MCXOIHEE BelleCTBa 3aTeM
OUCIepI'MpyKRTCsa Opyl' B IOpyle TakuMmM ofOpa3oM, UTo obpas3yercd
OOCTaTOUHO OOfOmMpHas I[IOBEePXHOCTL oOOMeHa (I'paHMlIa pas3neja oGas)
MeXIYy OpTaHMUYeCKOM ¥ KMCJIOTHOM OGasaMM, TeM CaMEM HUTPOBaHUE
MHULUMPYETCS WM, COOTBETCTBEHHO, HaUMHAETCHd WIM CTapTyeT, UYTo
MOXeT OBTE BHABJIEHO I[I0 HaMOOJBIIEMY PEe3KOMYy POCTY TeMIlepaTyph B
HUTpYyKIen cMecH 4 rocrJe OUCIIepTUPYIEe T o YCTPOMCTBA FD.
[locpelCTBOM IOOIOJIHUTEJILHEX pPaclIpemOeJIeHHEX B TpyOuaToM peaKTope
TR OUCIIePTIUMPYIOMMX BJIEMEeHTOB RD; u RD, obecrneunBaeTCAa
IPOTUBOLOENCTBMEe OOYCJIOBJIEHHOM COKpalleHMeM I[IOBEepPXHOCTHU pasneiia
baz Mexmy OpTraHMUEeCKOM ¥ KMUCJOTHOM OGas3aMu KoaJleCLeHUUM B
Ipoliecce IMNpoxola HUTpYIEeM cMecu uepes TpyOuaTelM peakTop TR. Ha
BEIXOIe M3 TpyOuaTor'o peakKTopa I[IoJlydaeTcsda HUTpyomasd CcMecb 5
(Temmepb cMecChb M3 OTpab®oTaHHOM KUCJOTH M IMNPOAOyKTa) C KOHeUHOU
TeMIepaTypol OOBUHO B OMalas3oHe oT 120 pmo 145°C, u C paBJleHMeM P2
B yCTpoMcTBe S mJja paslejeHusa daz. JaBjeHue P2 BHbOupaeTcsa Tak,
UTO HaOeXHO I[IpefNoTBpallaeTCcsd MIHOBEHHOE MCIIapeHMEe JIETKOJETYUMX
KOMIIOHEHTOB B HUTpyKmeM cMecu 5, 1mOpexne BCeTro B HeOUMIEeHHOM
HUTpoOeH30JIe (cmecu amdpaTrudeCKUX cCoenVHeHUM, BeH30JIa u
HUTpoOeH30Jla B CJllydae HUTpOoBaHMA OeH30Jla DO HUTpoOeH30J1a), B
YCTPOMCTRe OJIA paslejieHua das.

KpomMe ToOTO, Kak nokaszaHo B Our. 1, mnociie pas3pejyieHUsa Qa3 B
YCTpOMCTBe S @OJIA pasmelleHVsa Gas YaCTUUHHEM [IOTOK 13 HEOUMIEHHOTO
HUTpOOEeH30Jla, KOTOPHM, KpoOMe CepHOM KMCJIOTH, pPacCTBOPEHHOW U B
BUIOE MUKPOSMYJIECUM, COLEPXUT TaKXe elle BCe 3alpA3HARINE IIPMMECU
(HaTlpuMep, TaKMe KaK HelopopeaTMpoBaBmIMUNM O0eH30JI, HUTPOOeHOJE, U
T.O.), 0O WIM IIOCJe OXJlaXIeHusd MOoXeT OHTbE depe3s OJOk PM
OO3MPOBaHUA U IIpelBapUTeJILHOT'O CMelleHVs BO3BpalleH B HUTPOBAaHUE.
OCHOBHOE KOJIMUECTBO HEOUMIIeHHOI'O HUTpOoOeH30Jla © B IIpOMEBaHuM W
BOOOM (C moBaBJjieHMA OCHOBaHUM WM 0e3 HeTOo) B OT ONHOM IO Tpex
cTamuyi  OPpOMHEBaHMA  OUMIAeTCSa OT BCeX  KMCJOTHEIX coenVHeHUN

(HanlpuMep, MMHEepPAaJIbHHX KMCJIOT, HUTPOOEeHOJIOB, ¥ T.O.). YaCTHUUHEIM
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norok 14 osTom cMecu 7 HuUTpo®eH30Ja ¥ 0OeH30Ja, OTBEeOeHHBM U3
COCTOAMETO M3 OIHOWM WMJIM MHOTMX IIPOMHBIBHEIX CTanouil [IPOMEIBaHUSA,
NPpeIlNOoUTHUTEJIEHO BO3BpallaeTCsa B HUTpoBaHMe. OCHOBHOEe KOJMUECTBO
cMecu 7 HUTpoOeH30Jla M 0eH30Jla, KOTOpoe OCBOOOXIEHO OT BCeX
MMHEepPaJIbHHX KUCJIOT M HUTPODEHOJIOB OO YPOBHSA CJIEOOBHEX KOJMYECTE,
3aTeM MOXeT OHTBH, HallpuMMep, OUMIIeHO OT HeNpopealVMpOBaBIETO
Benzosia 10 ¥ JeTrKOJeTyuMx aJudpaTUUecKUxX IOIpUMMecel IUCTUIIISLuen
WM OTIapMBaHMEM B OUUCTUTEJILHOM OJjioke DS. BrunejeHHel OeH30J1 10
IocJie OTheJieHMs WM3OBETOUHEIX alMdaTUUeCcKMX COeOMHEHMM BO3BpallaeTCs
B HUTpoBaHMe. OT IMIOJIHOCTBI OUMIIEHHOTO HUTpOoOeH30Ja 8 TaKXe MOXET
OHITL OTBeIeH YaCTUUHEM [HOTOK 9 IJid BO3BpAalleHMS B HUTPOBAHUE.
HaxkoHeln, kak mOpencrabBjeHo B Our. 1, ¥M3 BHOEJEHHOUW B
yCcTpoMcTBe S IJIS  pasnesieHus a3  oTpaboTaHHOM KMCJIOTH 11 C
TeMrnepaTypor orT 120 mo 145°C (HanopwMmep, MI'HOBEHHBIM MCIIAPEHMEM B
ucrnapmureie AR) DOJHOCTBO yHajldlTCcA oOpa3oBaHHAA IIPM HUTPOBAHUU U

comepxXxamadcd B a30THOM KMUCJIOTe BoIa u paCTBOpeHHHﬁ oo IHIpenejla

PacTBOPYMOCTHM  HUTPOOEH30JI, a Takxe CcjenH @ OpyImMxX  JIeTYyUHMX
KOMIIOHEHTOB (HanpuMep,  Takux Kak ©OeH30JI, as30THas KUCJoTa,
anupaTUUueCcKre COeIMHEeHMsa, U T.nO.). OOpa30BaHHBI [IPU MIHOBEHHOM

VCIlapeHun oTpaboTaHHOM KMCJIOTEL ~ KOHIOEeHcaT BTOPUUHOTO napa,
KOTOPHM IIpelcTaBJgeT CcoOoM CMeChb BOIOH UM UMCTOT'O HUTpoOeH30Ja 12
(KOTOpPHIM cocTaBJIgeT oOT okoJo 10% mo 15% B wmejgomM o00pa30BaHHOTO
HuTpoOeH30JIa), OOBYHO OOBeIMHAETCS C HEOUMIIEHHBIM HUTPOOEH30JIOM 6
13 YCTPOMCTBa S IJA pas3nelieHus dasz ¥ NoOoBepraeTcsa OOMNOJIHUTEJILHOM
oBpaborre. COIJIACHO COOTBETCTBYKIEMYy M300peTeHMI CIocoBy, DSTOT
UMCTEM HUTPOOEeH30JI 12 M3 KOHIOeHCaTa BTOPUUHOTO IIapa TakKke MOXeT
OBITE IIOCJIE pas3melleHus (a3 IIOJHOCTBI BO3BpalleH B HUTPOBaHMUE.

B OOIIOJIHEHUE, HUTPOBEH30JI nus3 HUTPOBAHUA MOXeT OHITH
BOBBpalleH B LIMPKYJISLUMOHHHM KOHTYP HUTPOBaHMA TakuM o00pasoM, UTo
YaCTUUHBEI  IIOTOK 15 HuTpyome cMecu 5 Bo3BpamaeTcsa IIepen
pa3nejyieHVeM Qas.

OOMOJHUTEJIbL HEM, HO He IpeacTaBJIeHHEMN BapMaHT
COOTBETCTEYKRILETO n300peTEeHND criocoba COCTOUT B TOM, uTo
HUTPOOEeH30JI BO3BpamaeTcad U3 cTaauu obpaboTku oTpaBoTaHHOM BONH,

HallpryiMep, W3 OTIIapMBaHMA OTpaGOTaHHOIZ BOIEI.
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B OTHOIMEeHNN IpencTaBJIEHHBIX B dur. 2a-d n3006paxeHnn
IPUMEBEIEeHH, B YaCTHOCTM, CJelyKlue [MOSCHEHMUS:

B dwur. 2a I[OpencTaBJIEHO MJIS CpPaBHEHUS COOTBETCTBYyKIAS
[IPOTOTUITY OBBUHAa 4 I[IOCJIEOOBATEJILHOCTE MPVMEBaHM A K
PEUVPKYJIALUMOHHOY CEepHOM KMUCJIOTEe MCXOOHBIX KOMIIOHEHTOB, as0THOMU
KMCJIOTEL ¥  BeH3o0Ja. CHauaJla K pPelUMPKYJIALUMOHHOM  KMKCJIOTe 3
nobaBJjgeTcs aso0THasA  KUCIoTa 1 M OHOHOPOIHO CMellMBaeTCHd C
PEUMPKYJIAUMOHHOM KMCJOTOM 3. K [ojlydeHHOMY MeJlaHxy (moTok 3+1)
[IpMUMellMBaeTC s HUTPY MBI BeH30J 2, u [IOJIYYEeHHAasd MCXOOHAad
HUTpyoImas cMeCh 4 MIM MCXOOHAasS peaKIMOHHas CcMech (MeJjaHx/0eH30JI)
OUCIIepTUPpYeTCsa B IOUCIepIupyleM 6O0Jioke FD Opyr ¢ OpyI'OM TakK, 4TO
BO3HUKAET OOCTATOUHO OoJbllad [IOBEPXHOCTHL OOMeHa (I'paHMlla pasneia
das), TeM CaMbIM 3alyckKaeTcs HUTpPOBaHUE, pasiInurMoe 1o
HauBoJiblleMy pPe3KoMy IIOoObeMy TeMIepaTyps B MCXOIHOM HUTpYymeNn
cMecu 4 mocJe OucCHepTupyomero ycTpowncTBa FD.

B dmr. 2b pofaBjeHMEe MUCXOIOHHX a30THOM KMCJOTH 1, ©OeH30Ja 2
M HUTpOOEeH30Jla M3 pas3JIMUHBIX MCTOYHMKOER 9, 12, 13, 14 wmmm 15 k
PEUUPKRYJISLUMOHHOM CepHOoM KHUCJIOTE NIPOUBBOOUTCHA COTJIaCcHO
n300peTeHnn, a MMeHHO, B IOCJIedOoBaTeJIbHOCTM CcHauaJla HUTpoOeH30JIa
M3 McTOuHMKOBR 9, 12, 13, 14 mmm 15, 3aTeM a30THOM KUCJIOTHL 1, M B
3akJoueHre ©eH30Ja 2. HurpobeH30J Iepel nobaBJIeHMEM a30THOM
KM CJIO TH MOXeT OHITH nIpenBapuTeJIbHO OMCIIepTUPOBaH B
PEUVPKYJISALUMOHHOY CepHOM KUcJoTe 3. A30THas KMUCJIOTa HACTOJBKO
BHICTPO, HAaCKOJIBKO  BO3MOXHO, OOHOPOIOHO CMemMBaeTCsa, W IIOCie
nobaBJIeHUA BeH30JIa K cMecHu MeJlaHKka/HUTpobeHs30Ja VMCXOOHAad
HUTpyKIAasa cMech 4 Tak IUCIepIrupyeTcsa B IUCIepTUpyoIeM YCTPOoMCTBe
FD, 4uTO co3iaeTcsda IOOCTaTOUYHO OoJibllad IOBEPXHOCTL oOOMeHa (I'paHulla
pasneysa das), TeM CcaMBIM HadMHaeTCsa HUTpOBaHUE, UTO  MOXHO
Paz3JMuUMTL 1[I0 HauboJblleMy Pe3KOoMy I[IOoIObeMy TeMIepaTypPhH B MCXOOHOM
HUTpyKme cMecu 4 1mocjie Oucleprupyllero ycTpoicTBa FD.

B our. 2c podaBjieHMe MCXOIOHEIX a30THOM KUCJIOTH 1, ©OeH3o0Ja 2
M HuTpoOeH30Jla M3 pPas3JIMUHHX WMCTOYHMKOB 9, 12, 13, 14 wmum 15 K
PEUUPKYJIALUMOHHOM cepHOM KMCJIOTE 3 MIPOU3BOINTCHA B
[IOCJIeIOBATEJIbHOCTHM CHauvajla HUTpoOeH30Jla M3 MCTOUYHuMkOB 9, 12, 13,
14 miau 15, a30THOM KMCJOTH 1, M B 3akjoueHMe OeH30Jla 2, KOTOPHMN

npelIcTaBJIgeT CoOOM CMechb 0OeH30Jla UM HUTpoOeH30Jla M3 MCTOUYHMKOB 9,
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12, 13, 14 mmm 15. HuTpoBeH30J Iepeld IOoOaBJIEHMEM a30THOWM KMCJIOTH

K PEeUUPKYJIALMOHHON KMCJIOTE 3 MOXEeT OBITE npenBapuUTeJIbHO
IVCIEPTUPOBaH B PeUMPKYJSUMOHHOM CepHOM kKucjoTe 3. As30THasd
KMCJIOTa HaCTOJIbKO BEICTPO, HAaCKOJIBKO BO3MOXHO, OOHOPOIHO
CMellMBaeTCH, n rocJjie noOaBJIeHNUA BeH30JIa K cMecHu
GeHzoyia/HUTPOOEH30JIa K CMeCHu MeJlaHxa (HuTpyomey  KMCJIOTH) 1z

HUTpoOeH30Jla MCXOoOHasd HUTpykmasd cMecb 4 Tak »OUCHeprupyeTcsad B
OVCIepIVpylleM YycTpocTBe FD, UYTO co3maeTcsd OOCTAaTOUHO OoJiblasd
IIOBEepPXHOCTEL oOMeHa (T'paHuMlla pas3deja Gas), TeM cCcaMeM HauMHaeTCHd
HUTPOBAaHME, UYTO MOXHO Pa3JMUMUTL [0 HauboJblleMy Pe3KOMY I[IOObeMy
TEMIIEPATYPEH B MCXOOHOM HUTPyKIEM cMecu 4 I[0Cje OUCIHepIHUpyRIero
ycTpomcTBa FD.

Haxonel, B O®ur. 2d podaBjieHMe MCXOIHEIX BEMeCcTB, TO €&CTh,
as0THOM KUCJOTH 1, ©6GeHz0Ja 2 ¥ HUTpoOeH30Jla U3 pPa3JIMUHHX
ucrTouHukor 9, 12, 13, 14 wmm 15, K PEUUPKYJALUMOHHOM CepHOM
KMCJIOTe 3 MNPOM3BOOMTCA B TakKoM II0CJedOBAaTEeJIbHOCTM: nobaBjieHMEe K
PEUUPKYJIALUMOHHOM KUCJOTe HUTpobeH30Jla M3 MCTOUHMKOB 9, 12, 13,
14 wmmm 15, 3aTeM caMoro ©OeHzoJla 2 U/WiaM B BUIEe CMecu C
HUTPOOEH30JIOM, WMJIM B OTIEeJIbHHX I[I0OTOKaxX M3 MCTOUHMkOB 9, 12, 13,
14 mimm 15. Cmech HUTpoOeH30Ja/0eH30Jla Iepel HoOaBJIeHMEM a30THOM
KM CJIO TE momBepraeTcsa npenBapuTesib HOMY OVCIIEPTUPOBaAHUIO B
PEUVMPKRYJIALUMOHHOY  KMCJIOTe. B  3BarkjoueHMe, pobaBJgeTcs as0THad
KMCJIOTa, M II0 BO3MOXHOCTM OHCTPO OIHOPOIHO CMelMBaeTCcsa. ITa
UCXOIHAas HUTpyoIas CcMech TakK »OUCIepTUpyeTca B IOUCIepTUpyoleM
ycrpomcTee FD, UTO CO3maeTcd OOCTaTOUHO OoJkllas [IOBEPXHOCTH
oBbMeHa (rpaHMLIa paszneia daz), TeM CaMBIM HauMHaeTCH u,
COOTBETCTBEHHO, 3allyckaeTcd HUTPOBaHME, UYTO MOXHO Pal3JIMUUTL II0
HauboJblleMy pPe3KoMy IIoObeMy TeMIepPaTypPe B MCXOOHOM HUTpyKIeMn
cMecu 4 mociie OUCHepTHUpyKmero ycTpoucTBa FD.

dur. 3 IIOKalHBaeT IOOINOJIHUTEJILHOEe CcXeMaTuuecKoe u3o0paxeHue
COOTBETCTRBRYIMEeTO n300peTeHNno crocoBa u, COOTBETCTBEHHO,
COOTBETCTBRYIEN WM300peTeHUunn IIPOMU3BOINCTBEHHOM YCTAHOBKM COTJIACHO
HacToAmeMy M300peTeHMIdD B COOTBETCTBUM C OCOOEeHHBEIM BapMaHTOM
OCYMeCTBJIEHMSA  HacTOAmMeIro  M300peTeHUud: COTJIaCHO ur. 3, B
HUTpyKomeM OJioke N cHauaJla OPOBOIOMTCS HUTPOBaHMEe, B UYaCcTHOCTM, B

aornadbaTUdeCcKUX YCIJIOBMAX, HUTPYEMEBIX apoMaTHUYeCKMX OpPTraHMYeCKHNX
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MCXOIHHX CoeIMHEeHUN (apoMaTUUEeCKUX coeIMHEeHUN) oo
COOTBEeTCTBYIIMUX HUTPOBAaHHHX apoMaTuueCKUx opTraHnYeCKUX
CoeIMHEeHUM (HUTpoapoMaTUUeCKMX COeOMHEeHUM), COIJIACHO OIMCaHHOM
0O CUX TIOp peakKUMOHHOM cMecu (TO eCcTb, MCXOOHOM peakKUMOHHOMU
cMecu U3 HUTPY EMEIX apoMaTruueCKUX cCoeIVMHEHUM U HUTpYKIEen
KMCJIOTHOM CMeCcHM as0THOM KMCJOTH M CEepHOM KUCJIOTH, a TakKxe
noBaBKU COOTBETCTBYKIETO HUTPOBAHHOTO oponykKTa) . B
IIPOM3BOACTBEHHOW JIMHUM pPa3MelleHHEM HIWKe IO I[IOTOKY OTHOCUTEJILHO
HUTpYKIeTro O6Joka N HaxoOUTCHad pas3lelIMTeJIbHOe YCTPOMCTBO S, B
YAaCTHOCTHM, OUMCTUTeJIbHOe YCTPOMCTBO (ceHnapaTop), IOJi OTHeJIeHUS
oTpaboTaHHOM HUTpPYyKIen KM CJIOTH u, COOTBETCTBEHHO, cMecHu
oTpaboTaHHOM  HUTPYIIEN  KMUCJIOTH, OT HUTPOBAHHHX  HEOUMIEHHEX
IPOOYKTOB. B MNPOMB3BOINCTBEHHOM JIMHMM pPa3MelleHHBM HIMKe I[I0 IIOTORY
OTHOCUTEJILHO HUTpykmero O6Jjioka N ¥ pa3deMTeJIbHOTO YyCTpOoMCTBa S
HaxoIUTCSA TIIPOMHBHOE YCTPOMCTBO W IJigd [OpoBeleHMsS IIPOMHEBaHUSA
HUTPOBAHHOTO HEOUMIIEHHOTO IIPOAOYKTa, KakK OIMCaHO BHIIE, TakK, UYTO
BIIOCJIEOCTBUU (mocJie OTHOEeJIEHUSA TIPOMBIBHOM Cpenrl u, opu
HeoBXOoOMMOCTHU, BHICYIIMBAHUSA  IIPOMEHTOI'O  HMUTPOBAHHOTO IIPOOYKTa)
[IOJIyYanTCd IIPOMETHE UM OUMIIeHHBE HUTPOBAHHHE IPOOYKTHE NP.
CooTBeTCTRyWIMAasS M300peTeHrI0 YCTAaHOBKA U  TeXHOJOIMUECKUMN
PEXVM COIJIaCHO OuI'. 3 OTAMUYAlTCS - KaK OIMCaHO BBIIE - TeM, UYTO
OOIIOJIHUTEJILHO IIpelyCcMaTpUMBaeTCcsd BO3BpPaTHOE YCTPOMCTBO R mJjs
YaCcTUUHOTO BOBBpalleHU s HUTPOBAHHOTO IpoOyKTa B VCXOIHYIO
peakluMOHHYID CMecCb, uTO ofecleurBaeT BO3MOXHOCTL BHIIEOIMCAHHOTO
COOTBETCTBYKMETO  M300peTeHUI  MCIOJIHEeHUS criocoBa. Ipu  3TOM
COOTBETCTByKIMee M300peTeHMI BO3BpPAaTHOE  YCTPOMCTBO  BHIIOJHEHO
TakmuM o0O0pasoM, UTO HUTPOBAHHHM OPOIOYKT OTOMpaeTCs U3 CaMbEX
Pa3JIMUHEIX YUYAaCTKOB COOTBETCTBYIMEN M300peTeHMID IPOM3BOOCTBEHHOM
YCTaHOBKM U, COOTBETCTBEHHO, M3 CaMBIX Pas3JIMUHEX  obJlacTeN
COOTBETCTBYKMETO M300peTeHM crnocoba, ¥ MOXeT OHTL BO3BpalleH,
Kak TIoOpoBHO  OIMCAaHO  paHblle (HampuMep, B BuIe OByxbasHOM
HUTPYOIEe CMeCUM HeIOCPeOCTBEeHHO IIoCJie HUTPOBAHMA U/UIJIM TaKke B
BUIE HUTPOBAHHOTO HEeOUMIMEeHHOTO OponyKTa mocJe oTHeJIeHUA
oTpab®oTaHHOM HUTpYIMENM KMUCJOTH, W/MUIM IOepeld IPOMHEBaHMeM, U3
IPOMEBAHUSA WM IIOCJie IMIPOMBIBaHMSA, B YaCTHOCTHM, I[IOCJe KUCIOTO WJIHu

IO CJIe HeﬁTpaJ’IbHOI‘O IIPOMEIBaHNM A, T/[/MJ'H/I B BMIe UYMCTOTIO HI/ITpO@eHSOJ'Ia
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M3 CTaIMM KOHUEHTPUMPOBaHMS OTpa®OoTaHHOW HUTPYIMEX KUCJIOTH B
PeLUMPKYJISALIMOHHOM  OJiIoke  RA, WIM B  BMIOE OUMIIEHHOTO U IIpPH
HeOoBXOoOMMOCTH BEICYIIEHHOTO HUTPOBAHHOT O KOHEUHOT'O NpOIOyKTa,
npryeM MOTYT OHTH IPEeOyCMOTPEHH KOMOMHALMM STUX BO3MOXHOCTEM) .

JacTUMYHOE BOB3BpPalleHMe HUTPOBAHHOTO MNIPOIOYKTA B  MCXOIHYIO
PeaKIMOHHYIO CMecChb CBSA3aHO c IoOpPoBOHO OV CAaHHEMM paHee
nperMylIeCTBaMHI, B YACTHOCTH, C VIyUYINIeHVEeM OUCIepIUPYEeMOCTU
OpraHnuyeckomM Gass M KUCJOTHOM (as3k, M TeM CaMeM C YJIY4JlleHUeM
YCJIOBUM IPOBeNeHMs peaKuumM B 1LeJoM (To eCcTb, C YIIYUYleHHBEMH
BRIXOIAMM, CHMXeHMeM  o0pa30BaHMSa  MHOOOUHHX  IIPOOYKTOB, BoJiee
HUBKMMM  HauvaJIbHBEIMM  TeMIepaTypaMmu, YIIYUleHHOM  5OOeKTHUBHOCTLIO
VCIIOJIb30BAHUSA DHEePTUM, YIIYUIEeHHOV TeXHOJIOTMUHOCTBI, M T.I.) .

Kak rmokaszsaHo B O®ur. 3 U YyXe pal3bICHEHO paHee, COIJIACHO
OOTOJIHUTEJILHOMY OCOBOEeHHOTO BapMaHTy MCIIOJIHEeHMS COOTBEeTCTBYyWMeN
U300peTeHND MIPOM3BOACTBEHHOM YCTAHOBKM MOXeT OHBTH IIpelyCMOTPEHO,
YTO IIPOMBBOIACTBEeHHaS YCTaHOBKa, KpoMe TOT'O, BRKJUAET II0 MeHbIeM
Mepe OIHO PEeLUPKYJIAIMOHHOEe YCTPOVCTBO RA  mns IIOBTOPHOTO

UCIIOJIL30BaHMA OTpa®oTaHHOM HUTPYyoIeM KMCJIOTH. B UYacTHOCTHM, Kak

PasbBACHEHO PaHee, B STOM 0COBOEeHHOM BapMaHTe VCIIOJIHEHM A
PelMpPKYJIAIMOHHOE YCTpOﬁCTBO RA BRJIOUaeT yCTpOﬁCTBO IOJIA
KOHILIEHTPUMPORBRaAHMA OTpaGOTaHHOﬁ HMpr@meﬁ KM CJIOTEL mu, I1pn

HeOBXOOMMOCTHM, YCTPOMCTBO mIJIg »HoOaBJIEeHMI CBEXUX asO0THOM u/uianu
CEepHOM KUCJIOT.

[loeToMy B oOO0mMeM ¥ IIeJIOM, B paMKax HaCTOAmMeTro u300peTeHud
ONpeIncTaBJIeH VJIYUIIEHHHM CHOCOO HMUTPOBAHUSA HUTPYEMEX apoMaThueCKUX
OpPTaHMYeCKMX COeIMHEeHMM  (apoMaTMUeCKMX COeIMHEeHMUIM), a TakKxe
COOTBeTCTBylmMasa wu300peTeHMo  (IPOM3BOICTBEHHAsS) YyCTaHOBKa IJId
VCIIOJIHEHMS DSTOoTo crocoBa, KOTOPHE OTJIMYATCS B IeJIOM YJIYUINeHHOM’
20DeKTUBHOCTLIO, B YAaCTHOCTH, YIIYUIIe HHOM TeXHUUECKOM
20DEeKTUBHOCTBID, a Takxe VYJYUNEeHHOM 20OeKTUMBHOCTBI MCIIOJIbL30BAHUSI
SHEPTMM, M B LEJIOM YJIYUINEHHOM SKOHOMUYHOCTLI crocoBa, M K TOMY
Xe YIIYUINIEHHOM TexXHOJIOTMUYHOCTLIO.

IOMOJIHMTEeJIbHEIE BAPMAHTH MCIIOJIHEHUS, W3MEeHeHUsd, Bapraluu,
MOOMOMKALIMY MM TOMY I[IOHOOHEE HACTOAMEIO M300peTeHMsS MOTYT OHTb
Be3 TpyOa SCHHMM M OCYIEeCTBMMEIMM IJIS CIeUMaJMCcTa I[I0 I[IPOYTeHUMU

onMcaHusa, 0e3 BHEXOIa 3a PaMKM HacCcToAmeI' o MBO@peTeHMH.
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Hacrogamee nsobpeTeHne HaTJIAOHO IIOACHAeTCH InocpelCcTBOM
clenyommMx — IpUMepOoB OCymeCTBJIEHUI, OOHAaKO Oes TOTO, YTOOE
HacTodmee M300peTeHMe OI'PaHMUMBAJIOCL MMM.

[TPMMEPBEl OCYIUECTBJIEHUA :

MpouMmep 1 (CpaBHUTenLHEM [IpnMep)

B TpyBuaTHl peaKTOp C BHYTPeHHUMM o6beMoM 231 MJI, KOTOPHM
ocHameH 17 CcMeCUTeJbHBEMM 3JieMeHTaMM (kKoMOMHaluMeM M3 CTaTUuUdeCKUX
CMEeCUTEJILHEX BJIEMEeHTOB ¥ IOuadparM) Ha HepaBHOMEPHHX PacCCTOAHMAX
IpyT OT I»Ipyra, IO3UMPYRTCS IIPM HavaJbHOM TeMIepaType 80°C 762
T/4ac HeH30JIa (10%—HB U3IOHTOK) m 15,4 KI'/4yac MeJjlaHxa C
comepXaHMeM CepHOM KUCJIOTH 65,73% m® a30THOM KUCJOTH 4,99%.
BEeH30JI 1OJ1 [EPBUYHOTO IOUCIEPIMPOBAHMSA BBOIMTCA B pPeaKToOp Uepes
COIJIO IIPM BHYTPEHHeM HOaBJIeHUM OKoJio 9 0Bap (0,9 Mla). Ipu 80-
CeKyHIOHOM BpeMeHu npeOuBaHMUA HUTPYOImen cMecu (c baz30BEM
COOTHOMEeHMEeM «oTpadoTaHHad KucjJoTa/IponykT» 11,7 0o Becy u,
COOTBETCTBEHHO, 9,6 1o obweMmy) B peaKTope CKOPOCTL TeueHusd
HUTpyWme cMecu coctTabjasger 0,42 wM/cex. TeMmIepaTypa B peaKTope
rnocJjie IIATOTO CMEeCUTEJILHOTO 2JIeMeHTa rocJie IIEPBUYHOTO
IMCIepITMpoBaumus cocTaBjasger 98°C, ¥ B KOHIe peakTopa 121°C.
OcTaTouHOe coIepXaHMe a30THOM KMCJIOTH B OTpadoTaHHOW HUTPYIeN

KMCJIoTe cocTabjgeT 1200 MiIH ! (COOTBETCTBEHHO CTEIeHM KOHBEepCUMU

a30THOM  KMCJIOTH 97%). PocT TeMIepaTypHl B HUTPpYKIeEN CcMecu
cocraryusger 41°C. HeouumeHHH HUTPOOEH30JI COIEPXUT - Hapany C
U3OLITKOM BBeNEeHHOTO OeH30Jla - MeHee 120 MIH ! [OIUMHMTpOBEH30Ja

(DNB) u MeHee 1200 MiIH ' HUTPOQEHOJIOB, C OUEHL MaJIoM [oJiei
IUKPUHOBOM KMCJIOTH.

NpouMep 2 (corymacHoO uU300peTeHM0)

B TpyfuaTHl peakToOp, KakK OIMCaHHHM B Ilpumepe 1, 1@OIpwu
HavaJIbHOM TeMiepaType 80°C mosmpyerTcsda cMeck u3 762 1/uyac OGeH30Ja
(10%-uemt m30pTOK) MU 190,5 1T/uac BoO3BpamaeMoTo U3 00Pa30BaHHOTO
npu HUTPOBAHUU HUTpOBeH30J1a (COOTBETCTBEHHO 25% BBOIOUMOT'O
BeHsoJya), a Takxe 15,4 r/yac MeJjlaHXa C COIepXaHMeM CepHOM
KIMCJIOTHL 65, 73% u a30THOM KM CJIOTH 4,99%. CMecCh
GeHzoJa/HUTPOOEH30JIa IJIS I[IePBUYHOTO MIUCHEePTVPOBAHMUSA BBOAWTCSI B

peaKkTop UYepes COILJIO IIpWM BHYTPEeHHEeM OaBJeHMM oOkoJio 9 06Gap (0,9
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MIla). Ipu 78-cekKyHIHOM BpeMeHM IIpeObBaHMA HUTpYyIel cMecu (cC
bas0BEHIM COOTHOMEeHMeM «OoTpaboTaHHad KMUcJOoTa/OpolyKT» 10,2 o Becy
M, COOTBETCTBeHHO, 8,0 o o6beMy) B peakKToOpe CKOPOCTL TeueHUd
HUTpyomer cMecu cocrabager 0,43 wMm/cex. TeMIepaTypa B peaKTope
rocJje IATOTO CMEeCUTEJIBHOTO 2JIEMeHTa rocJie [IEPBUUHOT'O
IVCrepIMpoBaumus cocTaBjser 102°C, ® B KOHIe peakTopa 122,1°C.
OCTaToOUHOE COIepXaHMe a30THOM KMUCJOTH B OTpaboTaHHOM HUTpPyKIeN

1

KMCJIoTe cocTapJigeT MeHee 200 MH (cooTBeTCTBEHHO cTelleHNr

KOHBEPCUM a30THOM KUCJIOTH 99,5%). PocT TeMIepaTypH B HUTpPpyKIeN
cMecu cocTaBiaseT 42,1°C. HeOUuMIEHHHM HUTPOOEHS30JI COOEePXUT -
Hap4any o} M3OETKOM BBEIOEeHHOTO BeHzo0JIa - OKOJIO 80 MyTH 1

ouHUTpoGensosia (DNB) u MeHee 900 MIH ! HMTPOYEHOJIOB, C OUEHb
MaJIo¥ IOJIeM NUKPUHOBOM KUCJIOTH.
[IpuMep 3 (coryacHO mMB00peTeHM0

B TpybGuaTHlM peakKTop, KkKakK ONMCaHHHM B IlpuMmepe 1, 1pu

HavaJIbHOM TeMIepaType okoJio 80°C mosumpyercsa cMmMech m3 15,4 kr/uac
MeJlaHXa C coIepXaHMeM CepHOM KUCJIOTH 65,73% ¥ a30THOM KUCJIOTH
4,99%, a mTaxkxe 190,5 1r/yac BO3BpamaeMoIo M3 o0O0pPas30BaHHOTO IIPHU
HUTPOBAHMM HUTPpoOeH30Ja (cooTBeTcTBeHHO 1,31% wMejanxa), u 762
r/yac ©BeH30Ja (10%-upr  U3OHTOK) , IpUUYeM HUTPOOEH30JI IIepen
nobaBijieHreM ©OeH30Jla [IpPeIBapMTEJIbBHO IOUCIIEPTUMpyeTCcsa B MeJlaHXe.
BEeH30JI IJi9 IIepPBUYHOTO IOUCIEPIUPOBAHMSA BBOIUTCS B pPeakKTop uepes
COIJIO B CMEeChb MeJlaHXa UM HUTpoOeH30Jla I[IpM BHYTPEeHHEeM IaBJIEHUU
okojJio 9 6Gap (0,9 MIa). Ilpm 78-CekyHOHOM BpPeMeHU I[IpeObBaHNA
HUTpYIen cMecu C ba30BEM COOTHOIEHVEM «oTpaboTaHHasa
KucjoTa/nponykT» 10,2 mo Becy ¥, COOTBETCTBeHHO, 8,0 no ofwewmy,
B pPeaKTope CKOPOCTL TeueHMsS HUTpyomel cMecu cocTaBuager 0,43
M/CceK. TeMmrepaTypa B pPeakKTope TIIOCJe  IIATOTO CMECUTEJILHOTO

BJIEMEHTa II0CJIe I[IePBUYHOTO MOUCIEPTUMPOBaHMA cocTaejasger 102°C, u B

KOHIle peakTopa 122,1°C. OcTaTouyHoe coIepXaHMe a30THOM KUCJIOTH B
oTpaboTaHHOM HUTpylIel KUCJIOTe cocTabjgeT MeHee 200 g *

(COOTBETCTBEHHO CTelleHM KOHBEepCUM a30THOM KucJoTeH 99,5%). PocT
TeMIepaTyph B HUTPYRIENX CcMecu cocTaBjgeT 42,1°C. HeouumeHHBM
HUTPOOEH30JI COHNEPXUT, Hapany C M30BETKOM BBeIeHHOTO OeH30Jla, OT

okojjo 80 mo 90 wMuH ! mguHMTpoGeH30J1a (DNB) u MeHee 900 wm‘t
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HUTPOOEHOJIOB, C OUeHb MaJIoM IJoJIel MNUKPUHOBOM KMCJIOTH.

NpouMep 4 (corymacHO M300peTeHM0)

B TpyfGuaTHll peaKTOp, KakK OINMCaHHEM B IlpuMmepe 1, mOpu
HavaJIbHOM TeMlIepaType okoJjo 80°C mosupyeTcs cMech m3 15,4 kr/uyac
MeJlaHXa C CcoIepXaHMeM CepHOM KMCJOTH 65,73% M a30THOM KMUCJIOTH
4,99%, u 160 T/4ac HUTpoBOeH30Ja (cooTBETCTBEHHO 1,1%
PEeUUPKYJIALUMOHHONW KUCJIOTH), a TakKxe CcMecCb u3 762 1/uyac ©OeH30Ja
(10%-upDt mM3OHITOK) M 76 T/uac HUTpoOeH30Jla (CcooTBeTCTBeHHO 10%
nosupyemoro 0eH3oJa), IpruueM HUTPpOOeH30JI Ieped IOoOaRBRJIEHUEM
BeH30Ja IpeIBapUTEJILHO OVCIIEPTUPYETCH B MeJIaHXe . CMech
GeHzosa/HUTPOOEH30JIa IJIS I[ePBUYHOTO IUCHEePTVPOBAaHMSA BBOAUTCSI B
peakTop dUepes COILJIO B CMeChb MejlaHka UM  HUTpoOeH30Ja [Opu
BHYTPEHHeM HaBJleHUM OkKoJjio 9 ©Oap (0,9 Mla). Ipun 78-CeKyHIHOM
BpeMeHM [peBHBaHMA HUTPYLIEeMM cMecu ¢ (Ga30BEM COOTHOIEHUEM
«oTpaboTaHHasa KucjoTa/npomykT» 10,2 1o Becy ¥, COOTBETCTBEHHO,
8,0 mo ofBbeMy, B pPeaKTOpe CKOPOCTL TeueHUd HUTPYKIEN CMeCcHu
cocraByuser 0,43 w™/cex. TeMmmnepaTypa B peakTope IOCJe I[IATOTO
CMEeCHUTEJIBHOTO BJIeMeHTa rocJie [IEPBUYHOTO OVCIIEpIUPOBaHUA
cocrarygsger 102°C, M B KOHIe peakTopa 122,1°C. OcTaTouHoOe
comepXaHve a30THOM KUCJOTH B OTpa®oTaHHOM HUTPYKMEN KUCJIOTEe
cocraBager MeHee 200 MIH ! (COOTBETCTBEHHO CTeEleHM KOHBEPCUM
a30THOM kmucyoTe 99,5%). PocT TeMmnepaTyph B HUTpYKIEV CcMecu
cocrTaryuser 42,1°C. HeOouMmeHHBEM HUTPOOEH30JI COINEPXUT, HaApPAOY C
U3BEITKOM BBeIEeHHOTO O0eH30Jla, OoT okojyio 80 MIH ' OIUMHMTpoBeH3O0Ja
(DNB) m MeHee 900 MIH ! HUTPODEHOJIOB, C OUYeHL MaJIoM [oJien

HMKpMHOBOIZ KMCJIOTEIL.
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®OPMYJIA MBOBPETEHNA

1. Crnocod HUTPOBAHMUSA, B YacTHOCTHU, amrnafaTruuecKoro
HUTPOBAHMUSA, HUTPYEMEX  AapPOMATUUYECKUX  OPTaHMUYEeCKUX  COeIOMHEHUMN
(apoMaTUUEeCKUX CoenVHEeHU) , c oBpa30BaHmeM COOTBETCTBYIINIUX
HUTPOBAHHEIX apoMaTudeCKUX OpPTaHUYeCKUX coeIMHeHUN

(HUTpOoapoMaTUUECKUX COeIVHEeHUM) ,

opuyeM  HUTPYEMBe apoMaTHuuecKue opraHuuecKHue CoeIMHEeHUH
(apoMaTHMUeCcKMe COoeIMHeHUs) IOpeobpal’yionTcda B peakKUUMM HUTPOBAHUA C
HUTPpYKRIEN KWUCJIOTHOM CMeChl a30THOM KUCIOTH M CEepPHOM KUCJIOTH B
COOTBETCTRYyKMNE HUTPOBAHHLEE apoMaTHuuecKue opraHu4YecKue
coeIMHeHMS (HMTpoapoMaTHMUeCKMe CcOoeOMHeHUd),

OTJIMYAIUWMNIACS TeM,

UuTo K UCXOOHOM PeakIMOHHOM cMecHu, KoTOpasd BKJIIOUAET
HUTPYEMEE apoMaTHUMUEeCKMe OplaHMUecKMe COeOMHeHMs (apoMaTuUuecKue
CoenMHEeHMS) UM HUTPYHIYI KUCJIOTHYI CMeCh a30THOM KMCJIOTH U CepHOM
KMCJIOTE, HOOABJAKTCHA COOTBETCTBYKIME HUTPOBAHHEE apoMaTHUUeCKUe
opraHn4YeCcKue COeIMHEHUSA (HUTpoapoMaTHUUeCKHUE COeIMHEHUSH) , u
B3auUMOIeCcTBUE u/ U peakumsa HUTPOBAHUS HauMHaeTCcHd u/Uim
IPOBOIOUTCA B IPUCYTCTBMM HUTPOBAHHHX apoOMAaTUUECKUX OpTlaHUUYeCKUX
coeIMHEeHUN (HUTPpOoapoMaTUUeCKUX COeOuHEeHMN) ; u/uUiu

UuTo [IOJIyUeHHEIe HVTPOBAHHEE apoMaTuuecKue opraHuYecKue
COeIMHEHUS (HUTpoapoMaTUUecCcKMe COeIMHEeHMSI) UYaCcTUMUHO BO3BpalalnTCcs
B peaKlMi HUTPOBaHMS, U IIOCJenyoilee B3aMMOIENMCTBMEe U/WUIIM peaKlud
HUTPOBAHMA HauMHaeTcd U/MUIM OPOBOOUTCS B NPUCYTCTBUM HUTPOBAHHEX
apoMaTuuyeCKUx OpTraHnYeCKUX coeIVHEeHUM (HUTpoOapoMaTHUUEeCKUX
COoeIVHEeHUN) .

2. Cnoco6 mo . 1,

IpuyeM B3auUMOIEMCTBME U/UIIM peaKlLrsd HUTPOBAaHUS IIPOBOIUTCHS B
amgrMadtaTUUYEeCKUX YCJOBUSX PeaKUuu,; u/uUin

IpuyeM B3aUMOIENMCTBME U/UIM peaKlLMa HUTPOBAHUS IIPOBOIUTCH
KaK MOHOHMTpOBaHMUe; u/UIKn

npuueMm UCxXoIOHas peakuMoHHas cMechb u HUTPOBAaHHHE
apoMaTuuecKue opraHnuecKue CoeIMHeHUS (HUTpoOapoMaTUUEeCKUE
CoeIMHEeHM) IIPpM BHOPAHHEIX PeaKIMOHHEIX VYCJIOBMAX HAXOOATCHS B BUIE
XUOKOCTHO—XKMIKOCTHOM CMecuM U3 opTraHuueckou  dasH, C  OoIHOM

CTOPOHE, ¥ KMCJOTHOM (a3, B YaCTHOCTHM, KMCJIOM BOOHOM (asw, C
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IpYyTOM CTOPOHE; B UYacCTHOCTM, IIpMUeM opraHuueckasd ¢asa COOEPXUT
HUTPpYEeMEEe apoMaTUUecKue oplraHMueckKMe CcoedMHeHMS (apoMaTuuecKue
COeIMHEeHMSA) ¥ HUTPOBAHHHE apoMaTUMUecKMe OopTaHMUYecKMe CoeaMHeHUS
(HMUTpoapoMaTHUeCKMe CoeIMHeHud), WU/UjiIM, B YaCTHOCTH, IIpUUEM
KMCJIOTHasa OGak3a BKJOUaeT as30THYID KUCJIOTY, CEepHY KMCJIOTY M, IO
obcrTodTesILCTBaM, BOOY; W/WIK

opuyeM  HUTPYEMBe apoMaTHuuecKue opraHuuecKHue cCoeoMHEeHus
(apoMaTHMUeCcKMe COoeIVMHEeHMSA) W HUTpyolas KUCIOTHas CMeCchb a30THOMU
KMCJIOTEL M CepHOM KMCJIOTE, a TakXe HUTPOBAHHHE apoMaTHUUecKUue
opraHn4YecKue CoeIMHEeHUs (HUTpoapoMaTHUUEeCKHUE coenmMHeHud) ,
00pasynT HUTPYKRIYKD CMeChb

3. Crnoco® o . 1 wiu 2,

OpuyeM  HUTPYEeMBe apoMaTHUYeCKMe  OplaHUUecKHue CoenMHEeHUs
(apoMaTHMUeCKMe COeIMHEeHMA) IIpM BHOPAHHEIX pPeaKUMOHHEX YCJIOBUAX
ABJIATCSA KU KMUMU, n/ opuyeM HUTPYEMEIE apoMaTUUeCcKue

opraHudecKue coenuHeHUA (apoMaTHUeCKMe COenVHEHNS) npu
craHmapTHOM mnabjeHuu (1,01325 6Gap) u npu TemmepaTrype mo 70°C, B
YJacTHOCTH, HIXE 50°C, NIPenrnouTUTEJILHO HIKE 25°C, O0CcOBEeHHO

NpenIouTruTesSIbHO  HIMXe 10°c, HaxomaTcsa B XMIKOM  arperaTHOM
COCTOSAHUM; W/WIN

opuyeM HUTPYyeMbHe  apoMaTrueckue  oplaHnMuecKMe  COoeIMHeHUId
(apoMaTHUeCKMe COeOMHEeHMS) BHOMPalnTCd IO O00CTOATeJIbCTBaAM U3
TaJIOTeHUPOBAaHHEX MOHO-— NI [IOJIMLIUKIINY S CKIMX opraHuyecKnx
apoMaTUUECKUX COeOMHEeHUN; u/Uian

InIprnueM HUTPpYyEeMEIE apoMaTrUuueCKHre OpraHM4YeCKHre COeIIMHeEHINA

(apoMaTHUUeCcKMe coeIVHeHUs) BEIOMpPATC A us TPYIIIIE teHszoJa,
MOHOHUTpPOOeH30Ja (MNB), TIajJoreHMpOBaAHHEX OeH30JIOB, B UYaCTHOCTH,
MOHO— u OUXJIOPOEH30JIOR, MOHOHUTPOBAaHHBIX TaJIoOTeHUPOBaHHEIX

BeH30JI0OB, TOJIyoJia, MOHOHMTpOTOoJyoJia (MNT), IMHMTpOTOJIyoJIoB (DNT)
¥ KCMJIOJIOB, a TakXe MX CcMecelM M KOMOMHAalMM.

4. Crioco6 1o OOHOMY M3 MNpPedmecTBYKINUX IIYHKTOB,

[IpMYEeM HUTPOBAHHEE apoMaTHUUYEeCKMEe OplaHMUecKkue COeIMHEHUS
(HUTpOapoMaTUUEeCKME CoeIVHEeHN) npu BHIOPAaHHHX PeakKUIMOHHRX
YCJIOBUAX ABJIAITCSH KUIOKWMM, "/ niam IpuueM HUTPOBAaHHHE

apoMaTrnYeCKHre OpTraHMn4YEeCKNMe COeIMHEeHNMA (HMTpoapomaqueCKme
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COeIVMHEHNS) IpM CTaHODApTHOM  OaBJIEHUU (1,01325 ©ap) u opu
TeMnepaType no 70°C, B uacTHOCTM, HMxe 50°C, IpPeOnNouTUTeJILHO HIMKEe
25°C, o0CoBeHHO IMIPenlNouTUTeJIbHO Hmke 10°C, HaxomaTcd B XUIKOM
arperaTHOM COCTOSHUM; /WU

[IPMYEM HUTPOBAHHEE apoMaTUUYECKME OplaHMUecKue COeOMHEHUS
(HUTpOoapoMaTUUeCKMe COENMHEHMS) BHOUpaKwTCHd, I[I0 OOCTOATeJILCTBaM,
M3 TaJIOTEHUMPOBAHHHX MOHO— WM IIOJUMUUMKIMUYECKMX MOHO—, IU— WU
TPMHUTPOBAHHEX apOMaTHUUECKUX OPTaHWUECKMX COeIUMHEHWN; W1/UINU

[IpMYEeM HUTPOBAHHEIE apoMaTUUYeCKMe OplaHMUecKue COeOMHEHUSd
(HUTpOapoMaTUuueCKue COEeNVHEHN ) BHIOMpPAaKnTCA nu3 TP YIIIIE
MOHOHUTpPOOeH30Ja (MNB), OuHUTpoOeH30JI0B (DNB), rTajloreHMPOBaHHEX
MOHO—- ¥ OUHUTPOOEH30JI0B, B UYaCTHOCTM, MOHO—- ¥ OUHUTPOBAHHEX
MOHO- U IOUXJIOPOEHB30JIOB, MOHOHUTPOTOJYOJIOB (MNT), OMHMTPOTOJYOJIOB
(DNT), TPpMHMTPOTOJIyOJIa, ¥ MOHO—- W IMHMUTPOBAHHEX KCWUJIOJIOB, a
TakXe MX CcMeceM M KoMOMHALWM .

5. Crnoco6 no ogHOMYy M3 MIPEedlecCTBYKIMX IIYHKTOR,

IprMUyeM B KadeCTBe HUTPYEMOT'O apoMaTUUeCKOT'O OplaHUUYeCcKOTO
coeIMHeHMd (apoMaTMUecKOT'O COeIMHeHMd) I[IpuMeHseTcsa ©OeHB30J, U B
KauecTBe HUTPOBaAHHOTO apoMaTUUEeCKOTI'O OpPTaHMUeCKOTO COeIMHeHMSA
(HMUTpOapoMaTUUEeCKOT O CoenVHEeHNVd) noJjiydyaeTcs MOHOHUTPOOEH30JI
(MNB) .

6. Cnoco® mo OIHOMY M3 MNpelleCTBYKRIMX IIYyHKTOR,

IpuyeM B3aMMOIOEMCTBUEe U/UIM pPeaKliud HUTPOBAHMA 3aBeplaeTcd
oTHeJIeHMeM KMCJIOM BOIHOM O¢asu (KMCJIOTHOM Gasw) M/WiIK pasielieHueM
bas IIOJYyUeHHOV HUTpyWIel cMecHu Ha oTpadoTaHHYD HUTPYIYD KUCIJIOTY
¥ HEOUMIeHHBIEe HUTPOBAHHEE apoMaTUMUeCKMe OpTaHMYecKMe COelVHEeHUS
(HeouMImeHHEIE HUTPOaApOMaTUUYECKNE COenMHEeHu ) , rnocye yero
NIpennouTUTEeJIbEHO cJaenyer IIPOMHEIBaHME HEOUMIEHHEBIX HUTPOBAaHHEIX
apoMaTHUUeCKMX OpTraHn4YeCKMX coeIVHEeHUn (HeouMIme HHEIX
HUTpoapoOMaTUUECKUX COeOMHeHUM) I[OIPOMBBHOWM CpeInoy, B UYaCcTHOCTHM, B
onoHOM VIV MHOTMX cTagnax [IPOMBIBAHM A, NIPennoudTUTEJIbEHO c
3aKJIOUMTEJILHEIM OTOeJIeHMeM  MCIOJIL30BaHHOM  [IPOMEBHOM  CpenH, C
[IOJIYYEHMEM IIPOMBEITEIX WM TEeM CaMbM OCBOOOXIEHHHX (OUMIIEHHHX) OT
IpuMecen HUTPOBAaHHEIX apoMaTHndeCKMUX OpTaHnYeCKUX coeIMHEeHUN

(HUTpoapoMaTHUUECKUX COeOUHEeHUM) .
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7. Conoco® mo m. 6,

IpuyeM I[IPOMEBaHMe IMIPOBOOAMTCHA IIO0 MeHbIle Mepe B OBe CTaluu
IPOMEBAHUA, IpUUeM MpelyCcMaTpMBaeTcd II0 MeHbIeM Mepe oIHa cTalusd
KMCJIOTHOTO IMPOMHBAaHMA («KKMUCJIOe IIPOMHBaHME») U IO MeHbIeM Mepe
ooHa CTaIuMda HeUTpaJlbHOTO IIPOMEBAHUA («KHelTpaJilbHOe IIPOMBBAHUE) ;
n/mniam

IpOMEBAaHME  BKJIOUaET (1) 1o MeHBIIEM Mepe OOHY I[IepBYyD,
IPOBOIVMYIO B KMCJION cpeme CTanuio IIPOMEIBAHM A («xmcioe

HpOMHBaHMe»), IIpenoliouTrnTeJIbEHO BOIOOM WJIU NMHepaﬂbHOﬁ KMCJIOTOM B

KauecTBe TIPOMBIBHOM CpemH, (ii) 1o MeHBNEeM Mepe OOHY BTOPYD,
IPOBOOVMYK B  IIeJIOUHOM (ocHOBHOMN) cpele CTaIMi  [IPOMEBEIBaAHMA
(«ocHOBHOE IIPOMEIBAHUE ) , IpPennoYyTUTEIILHO c VICIIOJIb 30BaHMEM

OCHOBaHMA B KaudeCcTBe IIPOMEIBHOM cpend, ¥ (1i1ii) ©mo wMeHbmIENM Mepe
OIHY TpPeTbl, I[IPOBOIMMYK B HeMTpaJlbHOM Ccpelle CTaguio IIPOMEEAaHUS
(«HelTpaJlbHOEe IIPOMHEBaHME»), [IPellNOoUYTUTEJIbHO BOIOM B KadecTBe
[IPOMBIBHOM Cpens; u/Uin

IpuyeM  MCHIOJIb30BaHHAaA IIPOMHBHA A cpela BOBJIEKaeTCH B
PELUMPKYJIALMIO M/WMIM B LUMPKYJIALUMOHHBM  KOHTYD, U/ OHNATH
BO3BpamaeTCcsa OJIS [IPOMBIBAHMSA, B YACTHOCTM, II0CJIE OUMCTKH.

8. Crmocof 1o omHOMYy M3 IPeameCTBYIMMUX TYHKTOB,

nprUyeM oOCTaBmascs IIOocJe  B3auMMOIEeMCTBMS  U/UIM  peakKluu
HUTPOBAaHMA  oTpa®oTaHHas  HUTpylmas KUCJIoTa II0CJe  OTIOeJIeHUS

HeOUHMIIe HHBIX HMTPOBaHHEX apoMaTUUYeCKHMX OpPTraHMUeCKHMX coenMHeHUM

(HeouMme HHEIX HMUTpOoapOoOMaTMUEeCKMX COGHMH@HMﬁ) BOBJIeKaeTCA B
PelIMpPKYJIALNMIO M/MHM B HMpKYHHHMOHHHﬁ KOHTYP, M/MHM OITATHb
BO3BpamaeTCcHd B pearumo HMTPORBaHMA, B JYaCTHOCTHM, IIOCJIe

KOHIIEHTPUPOBAHKA U/MUIM IOocCJle HoOaBJIEHMS CBEXMX a30THOM U/UJU
CepHOM KMCJIOTH.

9. Cnoco® 1[0 OOHOMY M3 IIPellleCTBYRIMX IIYHKTOB, IIPUUYEM
moftaBJIeHHOe U/MJIM BO3BpalleHHOe IJIS B3aMMOOEMCTBUS U/WUIM pPeaKluu
HUTPOBAHMSA KOJMUECTBO HUTPOBAHHHX APOMATUUYECKUX OpPTaHUUYeCKUX
CoenVHEeHUN (HUTpOapoOMaTUYECKUX  COeIOVHEHUN) BHIOMpPAETCS  TakKuM
obpasoM,

YTO KOJIMUECTBO MOOOAaBJIEHHHX W/MJIM BOS3BPAllEHHHX HUTPOBAHHEX
apoMaTHUYe CKUX OPTaHnYeCKUX COoeIVHEeHUN (HMTpoapoMaTrie CKUX

COGHMHGHM%) obecrieunBaeT CHMXEeHNMEe ITIOBEepPXHOCTHOI'O HaTAXeHMA Ha
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TpaHMlle paslejya Mexnoy opraHuueckom Gaso UM KMCJIOTHOM dasol,
U/ MM KOJIMYECTBO HOOABJIEHHEIX U/WJIM BOS3BPAlleHHHX HUTPOBAHHEX
apoMaTuuyeCcKUx opTraHnYeCKUX coeIVHEeHUM (HUTpoOapoMaTHUUECKUX
cCoeIMHEeHUN) 00y CJIOBJIMBAET VIIYUIe HHYIO OUCIIEPTUPYEMOCTE, B
YacTHOCTHM, OBMYyJILIUPYEMOCTH, OpTaHMUYecKoM Gase M KUCJIOTHOM dasH;
n/mniam

YTO BEeCOBOE KOJIMUeCTBO HOOABJIEHHHX U/MJIM  BO3BPAalleHHHX
HUTPOBAaHHHX apoMaTrudeCKUX OpTaHUUYEeCKUX cCoeIMHEeHUN
(HUTpOapoMaTUUECKUX  COeIVHEeHuM) , B pacueTe Ha I[IOoIBepTraeMbe
HUTPOBAHUIO n/ npeobpasoBaHMIO HUTPYEMEIE apoMaTuuecKue
opraHMYeCKMe COeIMHEHMSA (apoMaTHMUecKMe COeIMHEHMHI), COoCTaBJIgeT
BeJIMUMHY B IManasodHe or 0,01 @mo 60 Bec.%, B YaCcTHOCTM, B
ouamnaszoHe oT 0,1 mo 50 Bec.%, OpedlIouTUTeJIbHO B OMama3oHe oT b5
no 45 Bec.%, O0COOEHHO IPenlouTUTeJIbHO B mOuanaszoHe oT 10 mo 40
BeC.%; u/uim

YyTO BECOBOEe KOJMUECTBO mHOOaBJIEHHHX U/UJIM  BO3BPAleHHHX
HUTPOBAaHHHX apoMaTrudeCKUX OpTaHUYEeCKUX coenuHeHUM
(HUTpoapoMaTUUEeCKMUX COeIMHEeHMuM), B pacueTe Ha CePHYI KUCJIOTY
HUTPpyKIEeNM KUCJIOTHOM CMeCHM as0THOM KUCJIOTHL M CEePHOM KMUCJIOTH,
cocTaBJIigeT BeJMUMHY B @OmamnasoHe or 0,01 @mo 10 Bec.3%, B
YaCcTHOCTM, B IMamnaszoHe oT 0,2 mo 5 Bec.%, OPeOlIouTUTEJILHO B
oMarasoHe OT 0,5 1mo 3 Bec.%, OCOBDeHHO MNpPenlIouTUTEeJILHO B
omarnazoHe oT 1 mo 2 Bec.3.

10. Cnioco® 1o oOHOMY M3 MNPellleCTBYKIMX ITYHKTOR,

opuyeM podaBJIeHHHEe U/WJIM BO3BpalleHHHE OJIS B3aMMOOEMCTBUML
U/ NI peakKUMM HUTPOBaAHMSA HUTPOBAHHHE apoMaTHUUeCKMe OpTraHuuecKMre
CoeIMHEeHUS (HUTpoapoMaTHUUeCKMe COoeOVHeHUT) OPUMEHATCS /UK
no0aBJIgITCA II0 MeHblley Mepe B OOHOM M3 HWXKeCHIeIYIMUX II03ULNN
(1) -(iv): (1) K MCXOOHOM peaKIMOHHOM CMeCHuM BCeX OCTalJIbHEIX
peakTaHToOB; u/miaMm (ii) K CepHOM KMUCJIOTEe HUTPYIIeM KUCJIOTHOM’
CMeCH as0THOM KMCJIOTH M CepHOM KMCJIOTH, B UYaCTHOCTHM, Iepen
IOJIyUeHMeM HUTpyKIel KUMCJIOTHOM CMeCHM a30THOM KMUCJOTH U CepHOMu
KMCJIOTE,; u/Wir (iii) & HMUTpyOmEeN KUCIJIOTHOM CMeCHM a30THOM KUCJOTH
U CEepHOM KMCJIOTH,; MU/MUiaM (iv) K OOOBepTaeMbBM HUTPOBAHUID HUTPYEMBM
apoMaTuueCKUM opTraHnYeCKUM coeIVMHEeHU M (apoMaTHUeCKMUM

coenIMHEeHMAM) .
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11. Crioco® 1o OIHOMY M3 MNPeIlleCTBYKIMX ITYHKTOR,

npuueM podaBJIeHHHE U/WJIM BO3BpalleHHHE OJIS B3aMMOIOEMCTBUMA
U/ NI peakUMM HUTPOBAHMSA HUTPOBAHHHE apoMaTHUUeCKMe OpTaHMUecKMre
coeIMHeHMSa (HMTpoapoMaTHUUeCKMe COeOMHeHMI) MuMelnT IPOMCXOoXIeHUe
10 MeHbIIeEM Mepe M3 OOHOW M3 HWXKecJeIylommMx nos3muumm (i)-(iv): (1)
M3 HEeOUMIEeHHHBX HUTPOBAHHEIX apOMaTUUECKMX OPpTaHUUeCKMX COoeldVHeHUMN
(HeouMIme HHEX HUTpOapOMaTUUECKUX coenMHeHulM) , IpPennouYTUTEJILHO
IOCJIe OTHeJIeHMS KMCJIOM BOOHOM (a3 (KMCJIOTHOM (GasH) U/UIM IIOCJe
pazngeyieHMsa (a3 I[IOJYUeHHOM HUTPYKIel CcMecuM Ha oTpaboTaHHY
HUTPYRIYO KMCJIOTY U HeOoUuulleHHEE HUTPOBAHHHE apoMaTuuecKue
opraHn4YecKue CoeIMHEeHus (HeouMmeHHEe HUTpoOapoMaTUUeCKHue
coemmHeHud); wu/uam (ii) ©M3 [OPOMBITEHIX HUTPOBAHHHX apoOMaTHUUeCKUX
opraHn4YeCKUX COeIMHEeHUMN (HUTpoapoMaTUUECKUX cCoeIMHEeHUN) , B
YacCTHOCTM, IIOCJIeé KMCJOTO M HeMTPpaJIbHOTO IMpOMHBaHusg; u/mian (iii)
nus3 IPOMEBITHIX , B YaCTHOCTH, TIOJIYYEeHHRBIX nocJe KMCJIOTO u
HeVTpaJlbHOTO IIPOMHBAHMUA, a TakKXe IIOIOBEePTHYTHX OTIapUBAHMIO WK
OIVUCTUJIJIALUM HUTPOBAHHHX apoMaTUMUECKMX OpTaHMUYeCcKMxX COoeldVHEeHUN
(HUTpoapoMaTHUUECKUX COeIMHEeHUN) ;  /Uiu (iv) n3 0oB0paboTaHHHEX
KOHIeHCAaTOM BTOPMYHOTO Ilapa M3 KOHLUEHTPUPOBAHUSA OTpadoTaHHOM
HUTpYIen KM CJIOTHL HUTPOBAaHHEX apoMaTUueCKUX OopTraHnYeCKUx
coeIMHeHUM (HUTpOoapoMaTUUeCKUX COeOMHEeHUM) .

12. Cnoco® 1o oIOHOMY M3 MINpellleCTBYKIMX IIYHKTOR,

opuyeM poOaBJIeHHHE U/WJIM BO3BpalleHHHE OJIS B3aUMMOOEMCTBUML
U/ peakKUMM HUTPOBaHMA HUTPOBAHHHE apoMaTHUUeCKMe OpTraHMuecKMre
cCoeIMHeHMs (HUTpoapoMaTUUeCKHUe coeIMHEeHM) BBOIOATCH "/
noBaBJIdITCSA KakK B opTraHMueckywn daszy, TakKk ¥ B KUCJIOTHYID Odasy
VUCXOIOHOM peaKLMOHHOM CMecCcHu;

B UYaCTHOCTM, I[IpUUEeM HUTPOBAHHLHE apoMaTHMUeCKMe oplaHudecKHue
cCoelIMHEeHns (HUTpoapoMaTUUeCKHUe coenMHEeHM) nob6aBJignTCA K
opraHMueckoM ¢aze, B pacueTe Ha opTraHMUeckyio (aly, B KOJIMUECTBE
or 0,1 mo 35 Bec.%, B dYacTHOCTM, oT 10 mo 25 Bec.%, u/WUiM, B
YaCcTHOCTH, opuueMm HUTPOBAaHHLEE apoMaTuuecKue opraHuYecKue
cCoeIMHEeHMs (HUTpoapoMaTUUeCKHue coeIMHEeHM) nob6aBJignTCcs K
KMCJIOTHOM dasze, B pacyueTe Ha KUCJIOTHYyL (as’zy, B KOJMUeCTBe OT
0,01 mo 3 Bec.%, B uacTHocTH, oT 0,1 @mo 2 BecC.%, NPEeONOUYTUTEJILHO

or 0,5 mo 1,5 Bec.%, ocoBeHHO mOpeapnouyruregbHo ot 1,1 mo 1,5
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BeC.5%.

13. Cnioco® 1o OIHOMY M3 MNPeIlleCTBYKIMX ITyHKTOR,

npuueM ofpasoBaHHasg IIOCJe B3auMMOINEeMCTBMA U/UIM  pPeaKluu
HUTPOBaHUSA oTpaboTaHHasA HUTpPYIIAa S KMCJIOTa  IIocJie oOTIOeJIeHUA
HEOUMIMEeHHHX HUTPOBAHHEIX apoMaTUUECKUX OpTaHUUYeCKMX COoeIMHEeHUMN
(HEOUMIEeHHHX HUTPOAapOMaTUUYeCKMX COeIMHEeHM M) U II0CJe IIocJenyimero

KOHIEHTPUPOBAHUA U, IPpM HeOoOXOIMMOCTM, HOoBaBJIEHUS CBEeXeW a30THOM

M/MHM cepHoﬁ KM CJIOTEH, BOBJIEKaAeTCA B PelMPRYIJIALNMIO M/MHM B
HMpKyﬂHHMOHHHﬁ KOHTYPD, M/MHM OITATB BO3BpamaeTCHd B peakrumio
HMTOOBaHMA, Inprnuem ooOaBJIEHHEE M/MHM BO3BpPaAall€eHHEE IOJIA
BRaMMOIEeNCTBUSA M/MHM pearumnm HIMTPOBaAHMA HMTPOBaHHEEe
apoMaTrnuecCKre OopTraHNnYeCKNre COelMHeHMA (HMTpoapOMaTquCKMe
COGEMHGHMH) BBOOATCA M/MHM oDofaBJIgTCH K HOHBepPHYTOﬁ
KOHUOEHTPMPOBaAHNMIO ", I10 O@CTOHTGHBCTB&M, TIOTIOJIHEHHOM CBeXIMMIM

A30THOM U/WUJIM CEPHOM KMKCJOTaMM, W/WIX K I[IOIOBepTaeMbHM HUTPOBAHUO
HUTPYEMBEIM apoOMaTUUECKMM OPITaHMUEeCKMM COeIMHEHUMAM (apoMaTudeCKUM
COeIMHEeHUAM) ;

B  UYACTHOCTM, IIpUUEM HUTPYEeMEe apoMaTHUeCcKMre opTraHuuecKHue
coelVHeHMA (apOMaTquCKMe COGHMH@HMH) IIpeoIiouyTrTeJIbHO

nDoBaBJIgTCA M/MHM BBOOATCA HEeIIOCPeICTBEHHO Ilepell HadaJIOM peaKIUMM

M/MHM OIOHOBPEMEHHO C IIOCJIe IHVIM PeaKIMOHHEM KOMIIOHEHTOM
(peaKTaHTOM), IIpedIIOUTHUTEeJIEHO HellIOCpeICTBeHHO IIepeld VMHUIMMPYIIVM
B3aMMoIeNncTBMe M/MHM pearummo HIMTPOBaAHMA IIePBMYHEIM

OVCIIepTUPOBaHMEM.

14. Cnioco® 1o OoOHOMY M3 MNPeIlleCTBYKIMX ITYHKTOR,

npuueM ofpasoBaHHadg IOCJe B3auMMOINEeMCTBMA U/UIM  pPeaKluu
HUTPOBAaHUSA oTpaboTaHHas HUTPYIIAa S KMCJIOTa  IIocJie OTImeJIeHUA
HEOUMIEeHHHX HUTPOBAHHEIX apoMaTUUECKUX OpTaHUUYeCKMX COoeIMHEeHUMN

(HeouMme HHEIX HMUTpOapOMaTNMUEeCKUMX CoeIVMHEeHUMN) ¥ IIocJIe Inocjienyrnmero

KOHLIEHTPMPORaAHNMA, BOBJIeKaeTCAd B PelMPKRYIJIALINMIO M/MHM B
HMpKyﬂHHMOHHHﬁ KOHTYP, M/MHM OIIATH BO3BpamaeTCcHd B pPeakrumio
HMTPORBaHMA, InprnueM CHadalla cozsnmaeTcd OUMCIIepCHrUA nus
CKOHHeHTpMpOBaHHOﬁ peHMpKyﬂHHMOHHOﬂ KM CJIOTEL n IooBepIraeMbIX

HMTPOBAHNMIO HUTPYEeMBIX apoMaTUYeCKHMX OPTraHMYEeCKHUX coenMHeHUM
(apOMaTquCKMX COGHMHeHMﬁ), a TaxKkXe HHTPOBaHHEX apoMaTYeCKNX

OPTraHNYeCKHNX CcoeIMHeHUM (HMTpoapOMaTquCKMX CO@HMHGHM%), InprnuyeM
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3aTeM K Oucnepcum pofaBjigeTcd as30THad KUCIOoTa, B YaCTHOCTH,
OUCIIEePTUPYETCH B Heu, n TeM CaMbBM ~UMHUIMKMPYEeTCS  peaKLmud
HUTPOBAHUA;

B YaCTHOCTH, [IpUYeM a30THasd KMCJIOTa NIPennouTUTEJIbBHO
nof®aBjgeTCcsa U/UJIM BBOOMTCS HEIOCPEeOCTBEHHO IIepel HauvaJloM peaKluu
n/ OIOHOBPEMEHHO C [IOCJIEOIHVIM pPeaKUMOHHEM KOMIIOHEHTOM
(peakTaHTOM) , IIPENNOUTUTEJIEHO HEINOCPENCTBEHHO Iepel MHULIMUPYOIMM
B3auMOIeiCTBUE u/ peakxKuupo HUTPOBAaHUA [IEePBUYHEIM
OUCIIEPTUPOBaAHUEM.

15. Crioco® 1o OOHOMY M3 MNPellleCTBYKIMX IIYHKTOB,

opuyeM HauvajibHasg TeMlIepaTrTypa [Jd B3auMMOOEMCTBUS  U/UIU
peakury HMTPOBaHMA BHOUpaeTcd B OuanasoHe oT 70°C mo 120°C, B

yacTHOCTM, OT 80°C mo 120°C, mnpemmoutuTesibHO oT 80°C mo 110°C,

0COBEHHO MNpennouTuTeslbHO oT 85°C mo 105°C; u/wmm

nprUyueM HauaJlbHasg TeMlIepaTypa IOJS B3aMMOOEeMCTBUS  U/WiIu
peaxkumy HUTPOBAHUSA COCTaBJIgeT He Bmme 120°C, B YaCTHOCTM, He BHIIe
100°C, mnpemmouTuTeJIbHO He Bhme 95°C, 0OCOOEHHO MIPedlNoUTUTEeJIbHO He

Bpmie 90°C.

16. Cnoco® 1o oODHOMY M3 IpellleCTBYKIMX IYHKTOR,

opuueM  IIpUMeHsSeMas HUTPYIIA S KMCJIOTHAa L cMech a30THOM
KMCJIOTE M CepHOM KMCJIOTH IIpenOcTaBJjigeT cofo¥ BOIOHYI HUTPYIOMYIO
KMCJIOTHYID CMECh a30THOM KUCJIOTH M CEePHOM KUCJIOTH,; W1/WUIINU

opuueM  IIpUMeHsSeMas HUTPYIIAa S KMCJIOTHAa L cMech a30THOM
KMCJIOTE M CEePHOM KMCJIOTH, B pacueTe Ha HUTPYOIYID KUCIJIOTHYID CMeCh
a30THOM KMCJIOTH U CEPHOM KMCJIOTH, COOEPXUT CepPHYI KHCJIOTY B
kKoJIMdecTBax oT 60 mo 79 Bec.%, B UYAaCTHOCTM, OT 62 @mo 75 Bec.3%,
NPennouTUTEeSIbHO  OT 65 1o 72 BeC.%, M a30THYKD KUCJIOTY B
KoJIMdecTBax oT 1 @»mo 8 Bec.%, B YacTHOCTM, OT 2 OO 6 BecCc.3,
NpenlouTUTeJIbHO OT 3 Hmo 5 Bec.%, B YaCTHOCTM, IIPUUYEM IOIOJIHSKRIIY
mo 100 Bec.$% IoJo CcoCTaBJIgeT BoIa; U/UiIu

opuyueM HUTPYyMas KUCJIOTHAaS CMeChb as30THOM KUCIJIOTH M CepHOM
KMCJIOTH IIPUMEHSeTCsS B TaKMxX KOJMUecTBax, UTO CTexXMoMeTpruuecKoe
OTHOIMeHN e IoIBepIaeMBIxX HUTPOBAaHUIO HUTPY EMBIX apoMaTHuuyeCKUx
opraHnYeCcKUx cCoeIMHeHUM (apoMaTUUEeCKUX CoOeIMHEeHM’) K

IPUCYTCTBYKME B MCIOJL3YEeMOM HUTPYIIMEeV KUCJIOTHOM CMeCH a30THOMU
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KMCJIOTE M CepHOV KMCJIOTH a30THOM KMUCJIIOTe COCTaBJIgeT BeJIMUMHY B
ovanazode ot 1,0 mo 1,5, B uYacTHOCTM, B 1mMuanazoHe oT 1,05 1o
1,15; wn/umm

opuueM HUTPYyMas KUCJOTHasd CMeChb as30THOM KUCIOTH M CepHOU
KMCJIOTE IIPMMEHSeTCSd B TaKMX KOJMUeCTBax, UYTO OOBEMHOe (QasoBOE
OTHOIIEHNE oTpaboTaHHOM HUTpYyKIen KV CJIOTHL K HUTPOBAaHHEM
OpTraHn4YeCKMM COEeNVHEHV AM (HUTpOapoMaTUUeCKMM COENMHEHMAM)
cCoCcTaBJIgeT BeJIMUMHY B IOMalnasoHe oT 3:1 mo 25:1, B YacTHOCTH, B
ouanasoHe oT 4:1 mo 15:1, OpemnouTUMTesIbHO B OMalas33oHe OT 5:1 1o
8:1.

17. Crioco® 1o OOHOMY M3 MNPellleCTBYKIMUX IIYHKTOB,

npuyeM crocot u, COOTBETCTBEHHO, B3auMMOIEeNCcTBre  W/UINU
peaxkuusa HUTPOBaAHMA I[IPOBOOUTCA B  peakTope, B YaCTHOCTH, B
TpyOuaToM peaKTope.

18. CmoocoB 1o OoOgHOMy M3 I[IPpellleCTBYIMX [OIYyHKTOB, IIPUUEM
NPOOOJIKUTEJILHOCTE peakuumM U/WinM BpeMs OpeOHBaHMS pPeaKlIMOHHON
CMecu B peakKTope, B UYaCTHOCTHM, TpydOuaToM peaKTope, BHOMpaeTcsd
TakuM 00pas30M, UYTO a30THasg KMCJIOTa HUTpYoIeM KUCJIOTHOM CMecHu
a30THOM KMCJIOTE M CEepPHOM KMCJIOTH IIpeTepllieBaeT IIpeBpaleHue II0
MeHbIlel Mepe Ha 98%, B UYacTHOCTHM, IIO MeHbllel Mepe Ha 99%,
OpenrnouTuTeJIbHO IO MeHbIel Mepe Ha 99, 5%.

19. Coocof6 1o OIHOMY M3 I[IPpeIlleCcTBYKIMX I[IYHKTOB, IIpUUYeM
croco® u, COOTBETCTBEHHO, B3aMMOIENCTBUE n/nnm peakums
HUTPOBAHUA MIPOBOOMTCSH B TpyduaToM peaKTope;

opuyeM IOPOOOJIKUTEJILHOCTL peakUuM U/MiIM BpeMd IpeOnBaHUdg
pPeakxklMOHHOM cMecu B TpyBuaToM peakTope cocTaBjaseT oT 10 mo 180
CeKyHIO, B dYacTHocTH, oT 30 mo 180 cekyHHO, OpennouyTuTeJIbHO oOT 40
no 120 cexyHHO, ocoOeHHO mOpenmnouTmuTesJibHO oT 60 1mo 90 cekxkyHO;
n/miam

IpuyeM IIOIPOOOJIKUTEJILHOCTL peakluuM U/UiIM BpeMd OIpeOnBaHUdg
peaklIMOHHOM CMecu B TpydbuaToM peaKTope He IOpeBbmaeT 180 cekyHI,
B yacTHocTHM, 120 cexkyHm; /Wi

IpuyeM CKOPOCTL TeueHMSa pPeaKUMOHHOM CcMecu B TpybuaToM
peakTope BHOMpaeTCcs Tak, uTo co3maeTcd IIOpPIMHEBOE TeueHNre
(ycJioBUSA TeueHHS B IIPOOKOBOM peXuMe), B YaCcTHOCTM, ©e3 oOpaTHOTO

CMelleHnd; W/ WUin
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IpuyeM peaKlLMOHHasa CMeCh IIpoTekaeT uepe3 TpyOuaTHM peaKTop
B YCJIOBUAX IIOPIIHEBOTO TeUeHMd (YCIJIOBUAX TEeUeHusS B IHIPpOBKOBOM
pexuMe), B YaCcTHOCTH, 0Oe3 oOpaTHOTO CMelleHUud; u/WUiIn

IpuyeM CKOPOCThL TeueHMSa pPeaKUMOHHOM CcMecu B TpybuaToM
peakTope cocramBjgeT oT 0,01 mo 10 m/cex, B uyacTHocTM, oT 0,1 mo
5 M/ cex, OpenrIouTUTEJILHO oT 0,2 pife) 3 M/ cex, ocoBeHHO
opennournuressHo oT 0,5 mo 2 M/cek, eme 0OoJjiee NPeOIOUTUTEJIBEHO OT
0,8 mo 1,5 Mm/cex.

20. Crnoco® 1o OOHOMYy U3 IPelUeCTBYKRIMX IIYHKTOB, IIPUUEM
crioco® u, COOTBETCTBEHHO, B3aMMOIEeNCTBUE n/ peakums
HUTPOBAHUA IPOBOIMTCA B TpyduaToM peakKTope, IIpuueM TpyOduaTeM
peakTop OCHalleH OOHMM WM MHOIMMM, NpenlouTUTeJIbHO  MHOITMMMU
CMECHUTEJIbE HEIMU BJIEMeHTaMI, B YaCTHOCTH, oJis nonBeneHms
OOTIOJIHUTEJILHOM D2HEepTUM IIepeMemlMBaHUAg;

B YaCTHOCTHM, IIpUUeM CMEeCUTEJIbHEE DJIEMEHTE BHIIOJIHEHH Kak
JIMCTEL, B YaCTHOCTH, OTOOMHEIE MUTKU VI oTpaxaTeJIbHEE
IeperopolkM, KkKak amadparMbl, KaK CTaTUUECKMM CMecuTeslb WM Kak
pasmesamuTess IoTOoKa,; W/WUin

B 4YacTHOCTH, IprdyeM TIIOCPeldCTBOM CMECUTEJIbBHHEX DJIEMEHTOB
IOOBOOUTCA 5SHeprud OepeMemmBaHug oT 10 mo 1000 [Ixoyiel/JuTp,
NPenrnouTUTEJIbHO oT 10 hafe) 500 IxoyJiemn/JImuTp, ocoBeHHO
npennournuresibHo oT 20 mo 200 IIxoyiel/JuTp; wu/uin

B YaCTHOCTH, opudyeM IageHue OaBJIEHUS B pacueTe Ha
CMEeCUTEJILHEY BJIeMeHT cocTaBjsger oT 0,1 ©ap mo 3,0 Bap (0,01-0,3
MIla) , npenmnourmuressbHo ot 0,3 @mo 1,5 ©OGap (0,03-0,15 MIIa),
ocoBeHHO mpenmnoururesbHo ot 0,3 mo 0,8 ©Gap (0,03-0,08 MIla);
n/miam

B YaCTHOCTM, IpUUEM CMECHUTEJILHEE D3JIEMEHTH pPa3MemaknTCcsa B
TpyfuaToM peakTope TakuM o0o0pasoM, dYTo B IHepBHx 10-30 00.%
peakTopa CTelleHb KOHBEPCHMM a30THOM KMUCJIOTH B HUTPYWIEeM KMCJIOTHOM
CMeCH a30THOM KMUCJOTHE M CEepPHOM KMCJOTH COCTaBJigeT II0 MeHblen
Mepe 40%, B YaCTHOCTHM, IO MeHbmeM Mepe bLH0%, OpeINOUTHUTENIBEHO TIO
MeHbmen Mepe 60%; u/uUim

B YaCTHOCTM, IpUUEM CMECHUTEJILHEE D3JIEMEHTH pPa3MEmalnTCsa B
TpyOdaToM peakTope TaKMM obpas3oM, UTOo CTEeIleHb KOHBEPCUM

VCIIOJIb 3y eMOM a30THOM KM CJIOTEL Ha KOHIIE TPYyOUaTOoTO peaKkTopa
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COCTAaBJIAET MO MeHbHel Mepe 98%, NOPeONOUYTUTENILHO IO MeHBIeW Mepe
99%, ocobeHHO mnpenmnouTmUTeJibHO 99, 5%.

21. Cnocof 1[0 OOHOMY M3 IMPpeldlleCTBYKIMX [IYHKTOB, IpUUeM
criocob u, COOTBETCTBEHHO, B3aVMOINeVCTBUE n/Uim peaxkuusa
HUTPOBAaHMA TIIPOBOAMTCSA B peaKTope, B YacTHOCTHM, B TpyduaToMm
peaxkTope, IprudueM IIepel peaKTopoM, B UYaCTHOCTH, TpyOduaTeM
PeaKTopoM, pasMemaeTcs OUCHepTHUpylIee YCTPOWMCTEO,
NPedlNOoUYTHUTENIEHO CMeCUTeNlb, B UYaCTHOCTM, IJIS CO30aHUA IUCIePCUU
WM SMyJIBCMM, B YaCTHOCTHM, MCXOOHOM pPeaKUMOHHOWM CMeCHu WK
HUTPYKIEN CMeCH;

B YaCTHOCTHM, I[IpUUeM OUCIepIUpykllee yYyCTPOMCTBO, B UYaCTHOCTH,
CMECUTEJIb, BHIIOJIHEHO B BUIe pe3epByapa C MellajikoM, CTPYMHOTO
CMeCUTEeI I (Jet-Mixer) Wi  Hacoca, B UYaCTHOCTM, JIOINaCTHOTIO
LEeHTPOOEXHOTO Hacoca; W/WUin

B YaCTHOCTM, IIpPUUeM OUCIepTupykllee YyCTPOMCTBO, B UYaCTHOCTH,
CMeCHUTEeJILHOe YCTPOMCTEO, BHIIOJIHEHO B BHKIe Hacoca, B YacCTHOCTH,
JIONAaCTHOTO LEeHTPOOEXHOTO Hacoca; u/WUin

B YaCTHOCTM, IIpUUeM OUCIepIupyklee YyCTPOMCTBO, B UYaCTHOCTH,
CMEeCUTeJIbHOEe YCTPOMCTBO, BHIIOJHEHO B OGopMe CTPYMHOTO CMEeCUTEJIA
(Jet-Mixer) ; B YacTHOCTH, opuyeM CTPYVHEM CMEeCUTEIb
NPelIloUuTHUTENIEHO CO3HdaeT ILeHTpallbHyl pabouyin CTPpyl ¥ OKPYXAKIMIyo
pabouyin CTpyl Cpeny, B UYaCTHOCTHM, B OGopMe KOJbIeoOpa3HOM CTPYyU;
u/Uim

B YaCTHOCTHM, I[IpMUeM OUCIepTupylilee YCTPOMCTBO, B UYaCTHOCTH,
CMeCUTEeJILHOE YCTPOMCTRO, pasMemaeTcs mepen pPeaxKkTopoM, B
YaCTHOCTHM, TpyOUaTHM pPeaKTOopOoM, MIPelloUuTUTEeJSIbEHO HeloCPeICTBEeHHO
nepell  HUM, B YacCcTHOCTH, opruyeM OUCHepTHpyolee  YCTPOWUCTBO
IepexoOuT B peakKTop, WIM Xe, B UYaCTHOCTM, MOpUUeM IUCIIepTUpyllee
YCTPOMCTBO BCTPOEHO B pPeakTop W/WiaM SBJISETCSI COCTaBHOM UYaCThio
peakTopa.

22 . TIpOM3BOIOCTBEHHas YyCTaHOBKa (yCTaHOBKa IJIS HUTPOBaHUA,
COOTBETCTBEHHO, YCTaHOBKA) s HUTPOBAaHUH, B YaCTHOCTH,
amMabaTUUYeCKOTO HUTPOBaHUA, HUTPYEMHX apoMaTHUUECKMX OpPTaHUUeCKHUX
CoenMHEHUN (apoMaTHMUEeCKUX COeIMHEeHMM) IO HUTPOBAHHBX NPOOAYKTOB B
bopMe COOTEBETCTRYKIMX HUTPOBAHHHEX apoMaTHUeCKMX OpTaHUUeCKUX

CcoeIMHeHUM (HMTpoapOMaTMT{eCKVIX COGHMHeHMﬁ) 7 B JaCTHOCTIH,
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IPOMBBOACTBEHHAaS YCTaHOBKa IJIS MCHOJIHeHus crnocoba IO OOHOMY U3
IpenmecTRYONUX IYHKTOB,

opuyueM IIPOM3BOICTBeHHAas YCTaHOBKa BRJUaeT cJenyimme ©OJIOKU
U yCTpOMCTBa:

(a) HUTpyIUM  BJIOK (N) OJIS HUTPOBAaHUA, B YacTHOCTH,
amna®aTUUeCcKOTO HUTPOBaHMA, HUTPYEMHX apoMaTUUECKUX OPpITaHUUeCKMX
COeIMHEHUM (apoMaTUMUeCKMX COeIMHeHUM) Cc obOpasoBaHMEeM HUTPOBAaHHBIX
OpOOyKTOB B QopMe COOTBETCTBYIIMX HUTPOBAHHEIX apoMaTHUUYeCKUX
opraHn4YeCKUx COeIMHEeHUMN (HUTpoapoMaTUUECKUX cCoeIVMHEeHUN) , B
YacTHOCTM, B OIOHOM MJIM MHOTHMX peakTopaxX MOJ4 IIPOBedeHMA peakKLuu
HUTPOBAHUA, MNPEeOlNOoUTUTEJIbHO B TpyOuaToM peaKTope;

(b) mpM HeoOBXOOMMOCTM, pa3MelleHHOEe B IIPOM3BOICTBEHHOW JIMHUU
HMXe IO IIOTOKY OTHOCUTEJIbHO HUTpyomero ©6Joka (N) I[I0 MeHblleM Mepe
OIOHO pa3desJIMTeJIbHOe YCTPOMCTBO (S), B UYaCTHOCTHM, OUUCTUTEJLHOE
YCTPOMCTBO (celnlapaTop), B UYaACTHOCTM, IJA OTHOeJIeHUsa oTpaboTaHHOM
HUTPYOIEN KUCJIOTH OT HEeOUMIEeHHHBX HUTPOBAHHHX IPOIYKTOB;

(c) pa3sMemeHHHEM B [IPOM3BOINCTBEHHOM JIMHUM HMWXEe 10 IIOTOKY
OTHOCUTEJILHO HUTPYIIET O OJIOKa (N) u, 1o obcTOoATEeJIbCTBAaM,
VMeRMeIoCsa pal3delIMTeJIbHOTO YyCTpoMcTBa (S) IO MeHbllelM Mepe OOMH
IIPOMEIBHOM BIJIOK (W) OJIS [IpOBeleHUS  IIPOMEBAHMSA  HUTPOBAHHBIX
IPOOYKTOBR IIPOMEBHOM Cpeno¥, B UYAaCTHOCTM, B OIHOM WM MHOIUX
CTaIMax TIPOMBIBAHUS;

(d) pasMmemeHHOe B IMIPOMU3BOINCTBEHHOM JIMHUM HMWXEe II0 IIOTOKY
OTHOCHUTEJILHO IIPOMHBHOTO OJoka (W) pas3gelmMTellbHOEe YCTPOMCTBO, B
YacTHOCTM, OUUCTUTEJILHOEe YCTPOMCTBO (cemapaTop), OJS OoTIeJIeHUd
IIPOMEITOTO HUTPOBAHHOTO MIPOOYKTAa OT IIPOMEBHOM CpeI:;

opuueM IIPOM3BOIOCTBEHHASd YCTaHOBKa, KpoMe TOT'O, BKJOUAeT IO
MeHbIlel Mepe OOHO BOB3BpaTHOe YycoTpoMcTBo (R)  @OJ9 YaCcTHUUHOTO
BOBBpAalleHMS HUTPOBAHHOTO IIPOOYKTa B HUTPYOMIUM  OJIOK (N), B
YacTHOCTM, B MCXOIOHVID PeaKLUMOHHYID CMeCh HUTpyklmero ©6Jjioka (N).

23. IpoM3BOOCTBEeHHas YCTaHOBKa IO II. 22, IIpUYeM HUTPYIIOMUMA
Bijox (N) B KauecTBe peakTopa BKJIoOYUaeT IO MeHbIleM Mepe OIMH
TpyBOUuaTHll peakTop.

24 . TlpoM3BONCTEBEeHHasd YCTaHOBKAa IO II. 22 wiau 23,

opuueM HUTpylmmi O6Jok (N) B kKauecTBe peaKTopa BKJOUYaAeT IIO0

MeHbLIIeM Mepe OIOWMH TpyBuaTeHM peakTop, IIpuYeM TpyOuaTHM pPeakTop
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ocHamleH OOHMM MM  MHOTUMM, OpennouTUTeJIbHO  MHOTOUMCJIEHHBEIMM
CMeCUTeJIbHEMHU sJIeMeHTaMH, B JacTHOCTH, OJI nonBeneHmsA
OOIOJIHUTEJILHOM SHepTUM IepeMellMBaHMS;

B UYacTHOCTM, IIpUUEeM CMeCHUTeJIbHHEe SJIEMEeHTHE, B YacCTHOCTH,
BHITIOJIHEHE Kak JIMCTHI, B YacTHOCTH, OTOOVHEIE MU TKA W
OTpaxaTeJIbHEe IepeTropoIKM, Kak IMadparMe, Kak CTaTUUeCKUN
CMeCHUTeJIb MJIM KaK pa3lesMTeJlb [IOTOoKa; Wu/UIu

B YAaCTHOCTM, IMIpUUEM CMECUTEeJILHEE 3JIeMeHTH CcOOpMUPOBAaHHE Tak,
UuTo IIOCPelICTBOM  CMECUTEJIbLHHX 2JIEMEHTOB B DKCILIyaTallMOHHOM
COCTOAHMM IIOOBOOMUTCHA SBHepIuda IepeMemmBaHuga oT 10 mo 1000
IxoyJen/amuTp, NpenrIouTUTEeJSIbHO oT 10 0o 500 IxoyJen/amuTp,
0COBOEHHO MNpPennouTuTesbHO oT 20 mo 200 Ixoyien/auTp; W/ WUin

B UYaCTHOCTM, M[OpUUYEeM B BKCIUIyaTallMOHHOM COCTOSHUM IaleHue
IDaBJIeHMS B pacueTe Ha CMECUTEJILHHM SJleMeHT cocTabJjseT oT 0,1 ©6ap
no 3,0 Bap (0,01-0,3 MIla), nOpennoururejsHo oT 0,3 mo 1,5 0Gap
(0,03-0,15 MIla), ocobeHHOo mnpempnourtmurenrHo ot 0,3 mo 0,8 ©0Gap
(0,03-0,08 Mlla); wn/umu

B UYaCTHOCTM, IIpUUEM CMECUTEJILHEE 5BJIEMEHTH pPasMelainTCcd B
TpybuaToM peakKTope TakKuM ofpasoM, UTo B IOepBHxX 10-30 06.%
peakTopa CTelleHb KOHBEPCHUM a30THOM KUCJOTH B HUTPYWIEM KMCJIOTHOM
CMeCH a30THOWM KMUCJOTHEH M CEePHOM KMCJIOTH COCTaBJISeT II0 MeHbleM
Mepe 40%, B YaCcTHOCTHM, IO MeHbmel Mepe 50%, OpeINouTHUTENIBHO IIO
MeHbIlel Mepe 60%; u/uUiIun

B UaCTHOCTM, IIPpUUEeM CMeCHUTeJILHEEe SJIEMEeHTH pPasMemainTcsd B
TpyBuaToM  peakTope TaKUM oBpas3omM, uTo CTeleHb KOHBEpPCUM
MCIIOJIbE3YEMOM  a30THOM KMCJIOTH Ha KOHIe  TpyduaToro peakKTopa
cocTaBJgeT IO MeHblel Mepe 98%, NpPennIouTUTEJSILHO II0 MeHLIleM Mepe
99%, ocobeHHO mnpenmnouTmUTeJibHO 99, 5%.

25. TlpouM3BOIOCTBeHHAas YCTAHOBKAa IO OOHOMY M3 IIpenlecTBYIMUX
IIYHKTOB,

opuueM Iepel peakKTopoM WMJIM  peakKTopaMu, B UacCTHOCTH,
TpyDO4uaTeM peaxkTopoM, HUTPpYyKRIIEeT'O BJIoKa (N) pasmMemaeTcs
OVCIepIvpyllee YCTPOMCTBO, OpennouTuTeJILHO cMecuTelb, B
YacTHOCTM, OJA CO3OaHMA »OUCIEPCUM WM 5SMyJILCUM, B YaCTHOCTH,
VMCXOIOHOM peaKUMOHHOM CMeCH WM HUTpYyKIel CMecu;

B WaCTHOCTHM, IIpMYeM IOMCIIepTIMpyKIlee YCTpOﬁCTBO, B YaCTHOCTNM,
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CMeCHUTEeJNL, BHIIOJIHEHO B BUIEe pe3epByapa C MellaJKoM, CTPYyMHOTO
CMEeCHUTEeNA (Jet-Mixer) MY  Hacoca, B  YaCTHOCTM, JIONAaCTHOIO
LeHTPOBEXHOTO Hacoca; u/WUin

B YaCTHOCTHM, IIpMUeM OUCIepIUpyklee YyCTPOMCTBO, B UYaCTHOCTH,
CMECUTEJILHOE YCTPOMCTBO, BHIIOJHEHO B BMIEe Hacoca, B YaCTHOCTH,
JIONAacCTHOTO LEeHTPOOEeXHOTO Hacoca; u/WUu

B YaCTHOCTHM, IIpUUeM OUCIepIUpykllee YyCTPOMCTBO, B UYaCTHOCTH,
CMECUTEJILHOE YCTPOMCTBO, BHIIOJHEHO B OGOpMe CTPYMHOTO CMECUTEJIA
(Jet-Mixer), B Y4acTHOCTH, npuyeM CTPYWVHEM CMeCUTEIb
IPenlIouYTUTEJIbHO  CO3IaeT I[IPEeINOoUTUTEeJIbHO  LeHTPallbHyln  pabouyno
CTPpYyK M OKpyXawlyln pabouyin CTpyl Ccpeny, B YacTHOCTM, B dopme
KOJIblleoOpa3HOoM CTpyu; u/UIIN

B YaCTHOCTM, MIpUUeM OUCIepTUpykllee yYyCTPOMCTBO, B UYaCTHOCTH,
CMEeCUTEJIEHOE YCTPOMCTBO, pasMelmaeTcs nepen peakTopoM, B
YaCTHOCTHM, TpyOuaTEM pPeaKTOopOoM, MIPelloUTUTEeJIbEHO HellOCPeOCTBEeHHO
IIlepel HMM, IIPUYEeM, B YaCTHOCTM, I[IpPUUeM IUCIeplUpyklee YyCTPOMCTBO
IepexoouT B peakKTop, WM Xe, B UYaCTHOCTH, IIpMUeM IUCIIepTUpyllee
YCTPOMCTBO BCTPOEHO B pPeakTop U/MIM S[ABJISeTCAS COCTaBHOM YacCThio
peakTopa.

26. IlpoM3BONCTBEHHAas YCTaHOBKa IIO OIHOMY M3 IIpellleCTBYRIMX
IIYHKTOBRB,

npruyueM IIPOMHBHOM OJIOK (W) BKJIOUaeT:

- IO MeHBIIeM Mepe OOHO IUCHepTHpyllee YCTPOMCTBO, B
YacTHOCTHM, IIO MeHbllell Mepe OIHO CMeCUTeJIbHOe YCTPOMCTBO, HOJiA
IpUBENEeHVS B KOHTAKT U SMyJLTMPOBAHMA HEOUUIMEHHOTO HUTPOBAHHOTO
nponykKTa, C OIHOWM CTOPOHHE, ¥ IIPOMEBHOMW CpPenH, C IPYyTOM CTOPOHH,
u

- pa3sMeleHHHY HWXe I[I0 [IOTOKY OTHOCUTEJIELHO OUCHepTHUPYRIMeTo
YyCTpOMCTRBa TpyOuaTHM peaKTop NOJiS I[IOIOBeleHMA OOpas30BaHHOM B
OVUCIIEPTUPYKIIEM YCTPOUCTBE 5SMYJIECUM HEOUMIEHHOTO  HUTPOBAHHOTO
nponykKTa, C OIHOWM CTOPOHHE, ¥ TIPOMBEBHOMW Cpens, C IPYyT'OM CTOPOHH,
B YaCTHOCTHM, TIIpuUueM TpyOUaTHM peakKTOp BHIOJHEH TaKuM o00pas3oM,
uTo BO BpeMsa opoxona SMyJIECUM  Uepes TpyOUaTHl  peakKTop
ofecrieurMBaeTCsa BO3MOXHOCTE YyIaJleHUS I[IepPBOHAUaJIbHO IMPUCYTCTBYIMMUX
B HEOUMNIEHHBIX HUTPOBAHHHX [MPONYKTaxX 3arpA3HARNMX IpuMecel, W/WUin

uTo BO BpeMA IIpoxona SMYJIb CUNA uepes pr@anBIﬁ pPeakKTOop
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IPUCYTCTRBYKRMME B HEOUMIEeHHHEX HUTPOBAHHEX OIPOIOYKTAaxX 3aTlpAa3HgnIue
IpUMEeCK IepexXonOdT B IIPOMHBHYI Cpeny W/MUJIM B pes3yJbTaTe STOTOo
HeUTpaln3yoTCA.

27. TlpoM3BOIOCTBeHHAas YCTaHOBKa IIO OOHOMY M3 IIpenmecTBYIMUX
IIYHKTOB,

opuyeM  IIPOMBIBHOM  OJIOK (W) OJIg TpOoBeOeHMsa  IIPOMBEIBAHUSA
chopMMpOBaH IIO MeHbIle Mepe M3 »OBYX I[IPOMHBHHX CTyIIeHel, B
YacTHOCTHM, IIO MeHbIIeM Mepe OOHOTO KUCJIOTO TIIPOMHEIBAHMA U IIO
MeHbIIeM Mepe OOHOTO HeMTpaJIbHOTO MIPOMBEBAHMUA.

28. IlpouM3BOIOCTBEeHHAas YCTaHOBKa IO OOHOMY M3 IIpedlecTBYIIMUX
IIYHKTOB,

opuyeM  IIPOMBIBHOM  OJIOK (W) OJI9 TPOBeOeHMs  IIPOMBEIBAHMA
chopMMpoBaH II0 MeHbIel Mepe U3 Tpex I[IPOMHBHEX CTyIeHeM, B
YaCTHOCTHM, I[IpMUeM BKJOUaKlee II0 MeHbIel Mepe TPpY IIPOMBIBHEX
CTYIIeHM I[IPpOMHEBaHMe BKJOUaeT: (1) IO MeHbIeM Mepe OOHY IIepBY,
IIPOBOIOVMYIO B KMCJION cpene cTanmnmo [IPOMEIBaHM A («xkmcIOEe

HpOMHBaHMe»), IIpeOIIouTrUTEJIBEHO BOOOM WMJIU NMHepaﬂbHOﬁ KMCJIOTOM B

KauecTBe TIIPOMBIBHOM cpemnbl, (iil) ©no MeHbIeM Mepe OIHY BTOPY,
IPOBOOVMYI B  IEeJIOUHOM (ocHOBHOM) cpelle CTalMi I[IPOMEBEIBaHMA
(«ocHOBHOE IIPOMEIBAHME) , NpeanouYTUTeJIbHO c VICIIOJIb30BaHNEM

OCHOBaHMA B KaueCTBe IIPOMHBHOM cpend, ¥ (1ii) DO MeHbIEM Mepe
OOHY TpeThil, TPOBOAMMYK B HeUTpaJlbHOM cCcpede CTaauilo IIPOMHBAaHUSI
(«HeMTpaJlbHOe IPOMEIBaHME»), MNPeOlNOoUTHUTENBHO BOIOM B KauecTBe
IIPOMEIBHOM CpemH.

29. TlpoM3BONCTBEHHAas YCTaHOBKa IIO OJIHOMY M3 IIpellleCTBYIIMX
IIYHKTOB,

IpruyueM BO3BpaTHOe YCTpOoMCTBO (R) @OJS YaCTUUYHOTO BO3BpAalleHUA
HUTPOBAHHOTO IMNPOAYyKTa B HUTpylmui ©0Jok  (N)  BHIIOJHEHO W/WIn
pasMenmeHo TakyuMmM o0pasoM, UTO YaCTUUYHO BO3BpallaeMele HUTPOBAaHHEE
OPOOYKTH OTOMpamnTCa IO MeHBIeW Mepe U3 OIHOM U3 CJIeOyllux
1O 3ULIUM (1)-(1iv) IPOOYKTOBOTO IIOTOKaA : (1) nus HeOoUuM I eHHBIX
HUTPOBAHHEX apoOMaTUUeCKUX OpTaHMUeCKUX COeOMHEeHUM (HeOUMIEHHHX
HUTPOAPOMATUUECKUX COEIMHEHUN), TMPeNlNoUYTUTEJILHO I[I0CJIe OTOeJIeHUS
KMCJIONM BOOHOM OGasu (KUCJOTHOM (asH), U/MWIM IocJe pas3delleHud odas
IOJIYUeHHOM HUTPYKMEeM CMeCHM Ha OTpab®oTaHHYKD HUTPYKMYKR KUCIOTY U

HeOUNMiIeHHEIe HMTPOBaHHEE apoMaTrnuYeCKN1e OpraHM4YeCKNre COeIIMHeHNMA
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(HeOUuMIleHHEE  HUTpOoapoMaTHUUeCKMe  COeOMHEHW) ; n/Uim (ii) "3
IIPOMEITEIX HUTPOBAaHHEX apoMaTnueCKUX OopTraHn4YeCKUX coenuHEeHUN
(HUTpOapOoMaTUUEeCKUX COeOVHEHUMV), B YaCTHOCTHM, I[IOCJe KUCJOTO U

HeVTPaJIbHOTO MPOMHEBAaHMA,; W/MiIu (iiil) ®3 NPOMBITEIX, B YaCTHOCTH,

ITOJIYYEeHHEX 1o CJIe KMCJIOT'O n HeﬁTpaanoro IIOOMEIBAHM A, a Takrxe
IIOOBEPI'HY TEIX OTIIapVBaHMIO M1 IV CTWIIIIALINN HMTPOBAaHHEX
apoMaTHnUYeCKHNX OpPTaHNYEeCKNX coenMHEeHUuM (HMTpoapOMaTquCKMX
COGHMHGHM%); M/MHM (iV) M3 BHIOEJIEHHEIX M3 KOHIE€HCaTa BTOPMUHOI'O

mapa IIOCJIe KOHILEHTPUMPOBaHMA OTpad®oTaHHOM  HUTPYKIEMW  KUCJIOTEH
HUTPOBAHHEIX apoMaTrudeCKUx OpTaHUYEeCKUX CoeIMHEeHUN
(HUTpOoapoMaTUUECKUX COeIVMHEHUN) .

30. IIpoM3BOIOCTBEHHas YCTaHOBKa II0 OIHOMY M3 IIpellleCTBRYIIMMX
IIYHKTOB,

npryeM BO3BpPAaTHOE YCTpOMCTBO (R) IJS YaCTUUHOTO BO3BpAlleHUSA
HUTPOBAHHOTO MNPOOYyKTa B HUTpylmui ©0Jok (N)  BHIIOJHEHO W/WUIn
pa3MemeHo TakuM of0pasoM, UYTO UYaCTMUHO BO3BpallaeMble HUTPOBAaHHEE
NPOOYKTH IMIPYMEHSOTCS UW/MiIM »Oo0aBJISITCS II0 MeHbllell Mepe B OIHOM
n3 HUXecJeIyomux nosuumit (i)-(iv) npomoykToBOTO IOoTOKa: (i) k
MCXOOHOM PeaKUMOHHOM CMeCH BCexX OCTaJIbHHX peaKTaHToB; u/umiam (ii)
K CEePHOM KUCJIOTEe HUTPpYOIMeM KUCJIOTHOM CMEeCHM as30THOM KUCJIOTH U
CcepHOM KMCJIOTHI, B YacTHOCTHU, nepen IIOJIYUEeHMEeM  HUTpYKIen
KMCJIOTHOM CMECKM a30THOM KUCJIOTH M CEepHOM KMCJIOTH; u/uiam (iii)
HUTPpYyKIEeNM KUCJIOTHOM CMeCHM as0THOM KUCJOTH WM CEePHOM KUCJIOTH;
u/man  (iv) K [oIBepraeMbM HUTPOBAHMIO HUTPYEMEM apoMaTuueCKUM
OpTraHMUYeCKMM COeIMHeHMAM (apoMaTUUeCcKMM COeIMHEHUSIM) .

31. IIpoMB3BOIOCTBEeHHas YCTaHOBKa II0 OIHOMY M3 IIpellleCTBYIOMMX
IOYHKTOB,

opuyueM IOPOMB3BOINCTBEHHASd YCTaHOBKa, KpoMe TOT'O, BKJIOUAeT IIO
MeHbIen Mepe OIIHO PEeUUPKYJIALUMOHHOE YCTPOMCTBO (RA) IJIs
IIOBTOPHOTO MCIOJbL30BAHMA B PELUUMPKYIALUMM O0TpaboTaHHOM HUTpYyKIen
KMCJIOTH ;

B YaCcTHOCTH, opuyeM  pPelUpKYJISLIVNOHHOE YCTPOMCTBO (RA)
BKJIOUAET VYCTPOMCTBO IOJS KOHLEHTPUMPOBAHUA OTPpad®oTaHHOM HUTPYIIENR
KUCJIOTE M IIpM HeOoOXOOMMOCTM YCTPOMCTBO mOJa »HobaBJIeHUS CBEXUX
A30THOM U/UIN CEPHOM KMUCJIIOT.

32. HpOMSBOHCTBeHHaH YCTAaHOBKa IIO OIOHOMY M3 IIpellleCTBYIINX
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IOYHKTOB,

oTJIMYamaACd OIOHVMM WJIM MHOI'VMMMM IIPM3HAKaMM II.II. 1-21.

33. [IpUMeHeHre HUTPOBAHHHX apoMaTUdeCKUX opraHnuecKnx
coeIMHeHUN (HMTpoapoMaTHUEeCKIUX CoeIMHEeHU) B KauecTBe
nycrepraTopa (IMcrnepIMpynmero cpencrTea) , B YacTHOCTH,

SMyJIET'aTOopa, OJI4 HUMTPOBaHMA, B WaCTHOCTH, peaKI_U/Iﬁ HMTPOBaAHMA,

COOTRBETCTBYIIMX HeHMTPOBAaHHEX apoMaTUUYeCKUX opTraHnuYeCKUX
COenIMHEeHUN .

34, [IpuMeHeHUE HUTPOBAHHHX apoMaTHUUeCKUX OopTraHnYeCKUX
CoeIMHEeHUM (HUTpoapoMaTUUEeCKUX COeOMHEeHUN) oJisa CHMXEHU S

IIOBEPXHOCTHOTO HAaTSXKEHMS Ha I'paHMlle pas3lejla opraHMueckoM Gas3s U
KUCJIOTHOM basmr, n/uiamn OJ1s YIIyUleHU I OUCIEePTUPYEMOCTHU
opraHuuyeckom Gas3s M KUCJIOTHOM Qa3 IIPM HUTPOBAHMM, B UYACTHOCTH,
B peaxumnax HUTPOBAHUS, COOTBETCTBYIOMUX HEHUTPOBAHHEX
apoMaTUUYeCKUX OPTaHUUeCKUX COeIMHEeHUN.

35. [IpuMeHeHre HUTPOBAHHBIX apoMaTuueCKUX OpTraHnyeCcKMx
COeIMHEeHUMN (HUTpOapoMaTUUeCKUX coenrHeHMn) OJis [IOBHIIEHM S
BHIXOHOOB, W/WIM IJS YMeHbIleHMdI oOpas30oBaHusa [TOOOUHHEX MIPOIYKTOB,
/NI OJIS CoKpalleHMd ofmMxX NIPOIOJIKUTEJSILHOCTEM peaKuuu, uW/Win OJg
CHUXEeHU I HadaJlbHEX TeMIepaTyp  pPeakKUuu OpM  HUTPOBaHMUMU, B
YacTHOCTHM, B peaklMax HUTPOBAHMA COOTBETCTBYOIMX HEHUTPOBAHHEX
ApPOMaATUUECKUX OPTaHMUEeCKMX COeIOMHEHMN.

36. IlpuMeHeHMe II0 ONHOMY M3 IIpellleCTBYRIMX IIYHKTOB, IpUUeM
HUTPYEMEE apoMaTHMUecKMre OpraHMUecKMe COoelIMHeHUd (apoMaTuuecKue
CoeIMHEeHMs) B peakKUuMy IPenOlouTHTEJIbHO aIuabaTUMUYecKOTO HUTPOBAHUS

npeoBpasyoTcsa II00 IOelCTBMEeM HUTPYOIel KUCJIOTHOM CMeCH a30THOM

KM CJIOTEL " cepHOM KM CJIO THL B COOTBETCTBYIIIIME HUTPOBAHHEE
apoMaTUUYEeCKUeE OopTraHM4YecKHue coenVMHeHUd (HMUTpOapoMaTUUEeCKNUE
coenMHEeHMS) ;

InprnueM B MCXOIOHYIO PEeaRIMOHHYIO CcMeChb, KOTOpad BRJIOUaAeT
HUTpYyeMBIEe apoOMaTHMUEeCKNMe OpIT'aHMUYeCKNMe COeIVHEHNMA (apomaqueCKme
coeIVHEeHUs) U HUTPpYRIMYKD KHMCIIOTHYI CMEeCHb a30THOM KUCJIOTH U CepHOﬁ
KMCJIOTEI, BBOIOATCA COOTBEeTCTBYKIME HIMTPOBAaHHEE apoMaTrdeCKHre
OpraHM4YeCKNre COeIMHeHNMA (HMTpOapOMaTquCKMe coeIVHEeHMS) 7 n
IIpeBpalleHre I/I/I/IJ'H/I PeakKlM4ad HHMTPOBaAHMA HaUMHaeTCHd I/I/I/IJ'H/I IIpoBOINTCHA

B TIPUCYTCTBMNM HHMTPOBAHHEX apOMaTUUYECKHMX OpPIaHMUYeCKUX coenMHeHUM
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(HMTpPOapOMaTUUECKVX COeNUHEeHWUN) ; W/Uinu

opuyeM TIOJIyUeHHBEe HUTPOBAHHEE apoMaTUUecKue OopTaHudecKUe
coeIVHeHMUd (HUTpoapoMaTHUeCKMe COelIMHEeHMd) YaCTHMUHO BOBBPAMATCH
B PpeakuIuio HUTPOBaHUSA, ¥ IOCHelyllee IIpeBpameHre W/WiIM peakKLus

HMTPOBaAaHMA HadMHaeTCHAd I/I/I/IJ'H/I IIpOoBOIOIMTCA B IIPUCYTCTBUNM HMTPOBaHHEX

apoMaTuueCKUx OopTraHnYeCKUX CcoeIMHEeHUN (HUTpoOapoMaTHUUECKUX
COeIVHEeHUM) .
37. [IpuMeHeHUE 10 OIODHOMY U3 IpenmecTBYIMUX IIYHKTOB,

oTJIMYaKrleecsa OIOHUM WMJIIM MHOTMMM I[IpM3HakamMu II.I1. 1-32.

IIo DOBEepPEeHHOCTHU



MSMEHEHHAA $OPMVJIA M3OEPETEHWUA,
NPEIJIOXEHHAA SAABUTEJIEM IJI1 PACCMOTPEHUA

sMeHeHMsI, cOeJjiaHHme oo cT. 34 PCT

1. Crioco® annadaTUueCcKoro HUTPOBAHUA HUTPYEMEBIX
apoMaTuueCKUX OpT'aHnUeCKUX COoenVHEeHUN (apoMaTHUeCKMX
COoeIMHEeHUN) , C obpas3oBaHUeM COOTBETCTBYIMNX HUTPOBAaHHHX
apoMaTuuyeCKUX OpT'aHnUeCKUX COenVHEeHUN (HUTpoapoMaTHUUe CKUX
coeIVHeHuN) ,

OopruyeM  HUTPYEMBEe apoMaTHUueCcKue OpTaHnUYeCKHre COeIVHEeHU I
(apoMaTHUUeCKMEe COeOUHEHUA) IIpeobpal3ylnTCcsa B peaKUUuM HUTPOBaHUA C
HUTPYKRIEN KMUCJIOTHOM CMEeChI a30THOM KUCIOTH UM CEepHOM KUCJIOTH B
COOTBETCTRYyINE HUTPOBAHHEE apoMaTudecKme OopraHnYeCcKue
CoeIMHEHMS (HMTpOoapoMaTHUUeCKMe COeOMHeHud),

npryeM K MCXOOHOM pPeaKLUMOHHOM CMecwu, KoTopad BKJOUAeT
HUTPYEMEE apoMaTUUeCKMe OplaHMUecKMe COeOMHeHMA (apoMaTuuecKue
coenMHEeHMS) UM HUTPYOMY KUCJIOTHYI CMeCh a30THOM KMCJIOTH U CepHOM
KMCJIOTE, OOOAaBJAKTCH COOTBETCTBYWIME HUTPOBAHHEE apoMaTUUYeCKue
opraHMuecKue COeIVHEeHUA (HUTpOoapoMaTHUueCcKMe COeIVMHEHUH) , u
B3auUMOIeCcTBUE n/ pearkumsa HUTPOBaAHUSA HauMHaeTCHd n/nnm
INPOBOOUTCSH B IPUCYTCTBUM HUTPOBAHHEX apoOMaTUUECKUX OpPTaHUUeCKUX
COoeIMHEeHUM (HUMTPOapOMaTHMUEeCKUX COeOUMHeHUN); u

IpruyeM TIIOJIYUYeHHBEE HUMTPOBAHHBE apoMaTUUeCKMe OpTaHUudecKUe
CoeIMHEeHMSd (HUTpOoapoMaTMUeCKMe COeIMHEHMS) UYaCTHMUYHO BO3BpamaklnTCcs
B peaKlMo HMUTPOBaHUL, U IOCJenyolee B3aMMOIEMCTBMe U/WUIIM PpeaKlud
HUTPOBAHMA HauMHaeTCcd M/MUIM OPOBOOUTCS B NPUCYTCTBUM HUTPOBAHHBX
apoMaTrUueCKUX OpTraHnueCKUX coeIVHEeHUM (HMTpOapoMaTUUEeCKUX
COoeIVHEeHuN) ;

IpuyeM B3auUMOIENMCTBME MU/UIM peaKlrsd HUTPOBaHMA IIPOBOIUTCHS B
amMabaTUUeCKUX YCIOBUAX pPeakKluu;

IpuyeM B3aUMOIEMCTBME MU/UIM peaKlLrsd HUTPOBaAHMA IIPOBOIUTCHS B
TpyOuaToM peakTope, u

npruyeMm KOJIMYeCTBO noBaBJIEHHBIX n/nnm BO3BpalleHHEIX oI
B3auMOIecTBUS u/ peaxkumumn HUTPOBAaHUA HUTPOBAaHHEIX
apoMaTrUueCKUX OpTraHnUeCKUX coeIVHEeHUn (HMTpOapoMaTUUEeCKUX
coeIMHeHUM) BHOMpaeTcsa Tak, UTO KOJUUECTBO HNOOABJIEHHHX W/UJINU

BO3BpPAleHHEX HHMTPOBaAHHEX apOMaTUUEeCKNMX OpPIaHMUYEeCKUX coenMHeHUM
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(HMTpoapoMaTUIeCKUX CoenMHeHUN) obecrneurBaeT CHMXEHUE
IIOBEPXHOCTHOTO HATIKEHMS Ha I'PaHUle pas3gejyia MexOy OplaHMYeCKOM
bazom n KMCJIOTHOM bazoi, u oBecrneunBaeT YIIYUIIeHHYIO
OVCIIEPIMPYEMOCTEL OPTaHMUeCKOM (Gas3E M KMUCJIOTHOM (as3H.

2 Cnoco6 mo . 1,

npryeM  OCTAaBMAACH nocJjie B3aMMOOENCTBMA U/UIM  peakKLuH
HUTPOBAHUSA oTpaBoTaHHAag HUTPYIIA S KMCJIOTa  IIocJIe oTHeJIeHUS

HeOUNIIeHHEIX HMTPOBaHHEX apoMaTrnYeCKNX OpPTraHMYEeCKUX CcoeIMHEeHUM

(HeouMIme HHEIX HUTpOapoMaTMUYEeCKIMX CO@HMH@HM%) BOBJIEKaeTCA B
pPelrMpPKryJIALINMIO M/MHM B HMPKYHHHMOHHHﬁ KOHTYDP, M/MHM OITATBb
BO3BpamaeTCAd B pearumio HIMTPOBaHMA, B YaCTHOCTHM, IIoCJie

KOHILUEHTPUPOBAHMA U/UIM TIocjie noOaBJIeHUS CBEXMX a3S0THOM U/UIn
CEepHOV KUCJIOTH.

3. Cnocof 1o OOHOMY M3 IMIPedlleCTBYOIMUX I[IYHKTOB, IIPUUEM
nofaBJIeHHOe U/UJIM BO3BpalleHHOEe MJIS B3auMMOIEMCTBUSA U/UIM pPeaKLun
HUTPOBAHUA KOJMUECTBO HUTPOBAHHHBIX AapOMaTUUECKUX OpTlaHUYeCKUX
COeIMHEeHUMN (HUTpoapoMaTUUECKUX cCoeIMHEeHU M) BHOMpaeTcd TaKMM
obpasoM,

YTO BECOBOE KOJIMUECTBO HOOaBJIEHHHX U/MJIM  BO3BpPalleHHHX
HUTPOBAHHEX apoMaTruueCKUx OpTraHnYeCKUX CcoenMHeHUM
(HUTpOapOMaTUUECKUX  COeIVHEeHUul) , B pacueTe Ha IOoIBepIraeMbe
HUTPOBAHUIO n/mim npeofbpa30BaHNbD HUTPYEMEBIE apoMaTUydeCcKue
opraHMUecKMe COeIMHeHMSa (apoMaTHUyecKMe COeIMHeHMs), COCTaBJISgeT
BeJIMUMHY B IOMamnasoHe oT 0,01 mo 60 Bec.%, B UYacTHOCTH, B
omnanazoHe oT 0,1 mo 50 Bec.$%, MOPedloOUTHUTEJILHO B IMalas30He oT b
no 45 Bec.%, o0CoOO0OeHHO IMPenlIouTUMTeJIbHO B IOManazoHe oT 10 mo 40
Bec.%; u/um

YTO BEeCOBOE KOJIMUECTBO HOOABJIEHHHX U/MJIM  BO3BPAalleHHHX
HUTPOBAaHHHX apoMaTruueCKUx oOpTraHnuYeCKUx coenMHeHUM
(HUTpOoapoMaTUUECKUX COoeIVMHEeHMuM), B pacueTe Ha CepHYI KUCJIOTY
HUTpYyKRIEe KUCJIOTHOM CMecHM as30THOM KMCJOTH W CepHOM KUCJIOTH,
cocTaBJIgeT BeJMUMHY B @OmamnazoHe oTr 0,01 @mo 10 Bec.3%, B
YaCcTHOCTM, B IMamnaszoHe oT 0,2 pmo 5 Bec.%, IOPeOloudTUTEJILHO B
oOMarnaszoHe OT 0,5 1mo 3 BecCc.%, OCOOEHHO TIPEeNNoOUTUTEJIEHO B

IoOManaszoHe oT 1 o 2 Bec.%.
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4., Cnoco® Mo OOHOMY U3 MNPedlleCTBYKMUX IIYHKTOB,

npuueM nodaBJIeHHHE U/WJIM BO3BpalleHHEE OJIS B3aMMOIOEMCTBUMA
U/ NI peakUMM HUTPOBAHMSA HUTPOBAHHEE apoMaTHUUeCKMe OpTaHMUecKMre
CoennHEeHUA (HMUTpoapoMaTHUeCKMe COeIMHEHMd) HOPUMMEHSTCS W/UIu
DOBaBJAKRTCA IO MeHBIIe Mepe B OOHOM U3 HWKECHIeOyNUX [IO03ULIUNA
(1)=-(iv): (1) K MCXOIOHOM peaKIMOHHOM CMeCH BCexX OCTaJIbHEX
peakTaHToOB; u/mam  (ii) K CepHOM KMCJIOTEe HUTPYKIEM KUCJOTHOM
CMeCH a30THOM KUCJOTH WM CEPHOM KMCJIOTH, B UYaCTHOCTU, Ilepen
IIOJIydeHMEM HUTPYKMEeM KUCJIOTHOM CMeCHM a30THOM KMUCJIOTH WM CepHOU
KMCJIOTH,; W/Miu (iii) x HuTpyomel KUCIOTHOW CMECU a30THOM KMCJIOTH
Y CEePHOM KMCJIOTH,; Mu/Mjiau (iv) K ODOOBepTaeMbBM HUTPOBAHMIO HUTPYEMBM
apoMaTHdeCKUM OpTraHn4YeCKUM COeIVMHEHUIM (apoMaTrUeCKMM
coeIVMHEeHMAaM) .

5. Cnocof® mo OOHOMY M3 IIPedlleCTBYKIMUX IIYHKTOB,

nprueM noOaBJIeHHBHEe ¥/MJIM BO3BpalleHHEE [JIS B3aMMOIOEVCTBUS
U/ UM peakluM HUTPOBAHMUS HUTPOBAHHEE apoMaTHUUecKMue OopTaHUUYecKue
cCoenoMHEeHUS (HUTpoapoMaTHUUeCKMe COelOMHEHMA) MMelT I[IPOMCXOXIeHUEe
10 MeHbIIeM Mepe M3 OIHOM M3 HMXecJeOylmux nosmuumm (i)-(iv): (1)
M3 HEOUMNIEHHBX HUTPOBAHHEIX apoOMaTUUEeCKUX OPTaHUUEeCKMX COeIdVHeHUM
(HeOuMIMe HHEX HUTpoOapoMaTUUeCKUX coeIVHEeHuNn) , IPenrnouYTUTEJILHO
rocjie OTHeJIeHMS KUCIJIOM BOOHOM Gasb (KMCJIOTHOM (asu) W/WIM IIOoCJe
paszneyieHua Gas IIOJYyUYeHHOM HUTPyomeM CcMecru Ha oTpaboTaHHY

HUTPYRIIYIO KMUCIJIOTY n HeOUHMlleHHEIe HIMTPOBaHHEE apoMaTrndeCKHre

opTraHuuyecKue CoenVHEeHU S (HeouMmeHHBE HUTPOapOMaTUUYeCKUe
coenuHenus); wu/uau (ii) M3 OIPOMHTHX HUTPOBAHHHEX apoMaTHUUeCKUX
OpTaHnyeCcKNx CcoenVHeHUN (HMTpoapoMaTHUUeCKUX coeIMHeHu) , B

YacTHOCTHM, IIOCJe KUCJOTO M HeUTPaJIbHOTO IPOMHBAaHMS; u/umiam (iii)
ns3 IIPOMEITHIX , B YaCTHOCTH, [IOJIYYEeHHEIX rmocye KMCJIOTO u
HeMTpaJlbHOTO IIPOMBIBAHMSA, a TakXe IIOIOBEePIHYTHX OTIapUBAHUID WMJIU
OVCTUIIJIAIMYM HUTPOBAHHEIX apoMaTUUECKMX OpTaHUUYeCKMX COeIMHEeHUMN
(HUTpOoapoOMaTUUECKUX COeIMHEeHUN) ; "/ nim (iv) n3 oBpaboTaHHBIX
KOHIeHCaTOM BTOPMUYHOTO Ilapa M3 KOHILUEeHTPUMPOBaAHMA OTpadoTaHHOM
HUTpYIen KM CJIOTH HUTPOBAaHHHX apoMaTHuuYeCKUx opTraHnYeCKUx
coeIMHeHUM (HUMTpoOapoMaTHUUeCKMX COeIMHeHUN) .

6. Crioco® MO OOHOMY M3 IMpPellleCTBYRIMX IIYHKTOB,



npuueM podaBJIeHHHE U/WJIM BO3BpalleHHEE OJIS B3aMMOIOEMCTBUMA
U/ NI peakKUMM HUTPOBAHMSA HUTPOBAHHEE apoMaTHUUeCKMe OpTaHMUuecKMre
CoeIMHEeHns (HUTpoapoMaTUUeCKHUe COoeOMHEeHMT) BBOLOATCH n/ U
noBaBJIgITCSA KakK B oOpTraHMueckywn 6Gaszy, TakK ¥ B KUCJIOTHYDLD Odasy
VCXOIOHOM peaKIUMOHHOW CMecCcHu;

B UYaCTHOCTM, I[IpUUYeM HUTPOBAHHEE apoMaTHMUeCKMe opTraHudecKHue
CoeIMHEeHnS (HUTpoapoMaTHUUeCcKHue CoOeOMHEeHM) no0aBJIgnTCA K
opraHMuYeckoM ¢Gaze, B pacueTe Ha opTraHMUecKyw Gas3y, B KOJIMUECTBE
or 0,1 mo 35 Bec.%, B uyacTHOCTM, oOT 10 mo 25 Bec.%, u/UiM, B
YaCTHOCTH, opuyeMm HUTPOBAHHLE apoMaTHUuecKue opraHu4YeCcKue
CoeIMHEeHns (HUTpoapoMaTHUUeCKHue COeOMHEeHM) n006aBJIgTCSA K
KMCJIOTHOM Qasze, B pacueTe Ha KMUCJIOTHYyL ®asy, B KOJMUECTBE OT
0,01 mo 3 Bec.%, B uyacTHoCTHM, oOT 0,1 mo 2 Bec.%, HOPEOlNOUTUTEJILHO
or 0,5 mo 1,5 Bec.%, ocobeHHO MmOpennouyrurejsrHO oT 1,1 mo 1,5
Bec.%.

7. Crnoco® Mmoo OOHOMY M3 MIPEeOlecCTBYKIMX IIYHKTOB,

npruueM of0pasoBaHHAasg I[IOCJe B3aVMMONOEMCTBUS U/UIM  peaKluu
HUTPOBAHUS oTpaboTaHHas HUTPYIIAa S KKCJIOTa rnocJjie OTImeJIeHU S
HEOUMIEeHHHX HUTPOBAHHEIX apoOMaTUUECKUX OpPTaHUUeCKUX COeIMHEeHUMN
(HEOUMIMEHHHX HUTPOAPOMaATUUECKMX COeIMHEHMM) U IIocJe IoCJenyimero
KOHIEHTPUPOBAHUA U, IIpU Heo®XoIMMOCTHM, »HoOaBJIEHUS CBEeXelM a30THOM
/WU CepPHOM  KUCJIOTH, BOBJIeKaeTcd B PeUMPKYJISUMo U/WIKM B

HMpKyﬂHHMOHHHﬁ KOHTYP, M/MHM OIIATHb BO3BpamaeTCcHd B pPeakrumo

HMTPpOBRaHMA, IIprnueM nobarBJIEHHEIE M/MHM BO3BpPallleHHEIE IOJI4d
B3aMMOIEeNCTBUS M/MHM peakrumm HIMTPOBaAHMA HUMTPOBaHHEE
apoMaTrnueCKre OpTraHMn4YeCKN1e COeIIVMHeHIMA (HMTpoapOMaTquCKMe
coeIVHeHUs) BBOIOATCA M/MHM ODoBaBJISRTCA K HOHBepPHyTOﬁ

KOHIIEHTPUPOBAHUIL U, no obcroaTrelbCTBaM, IIOIIOJIHEHHOM  CBEXMMU
a30THOM U/MIM CEepHOM KUCJIOTaMM, W/WIM K IIOIBepraeMbM HUTPOBAaHMIO
HUTPYEMEIM apOMaTUUECKVM OPTaHMUEeCKMM COEeIMHEHMAM (apoMaTHUdeCKMM
coenIMHeHMAaM) ;

B YaCTHOCTHM, IIPMUYEM HUTPYEMHE apoMaTHUUYeCKMe OpITaHUUeCKUre
COEenIMHEHUS (apoMaTHUeCcKHue coeIVHEeHMS) NIPennouyTUTEeJIbEHO
Do0aBJIARTCS M/UJIM BBOOATCS HEIOCPEeOCTBEHHO IIepeln HauaJloM peaKluu

M/MHM OOHOBPEMEHHO C IIOCJIeJHVMM PEeaKIMOHHEM KOMIIOHEHTOM



(peakTaHTOM) , IMIPEONOUTUTEJILHO HEINOCPEeICTBEHHO IIepell MHMUIMUPYIOMIMUM
B3aMMOIOENCTBUE n/ peakKInio HUTPOBAHMUSA 1€ PBUYHEM
OVCIIEPTMPOBAHMEM.

8. Crnocof mo OIHOMY M3 IMIPEeOmMeCTBYIMIUX IIYHKTOB,

npuueM ofpasoBaHHasg IIOCJEe B3auMMOINEeMCTBMA U/WIKM  peaKluu
HUTPOBAHUSA oTpaBoTaHHAS  HUTPpYyRMAas  KKCJIOTa  IIOCJIE oTHeJIeHUS
HEOUMIIEeHHEX HUTPOBAHHHX apOMaTUUYECKMX OPTaHUMUeCKUX COeIMHEeHUMN

(HeouMIme HHEIX HMUTpOapoOMaTMUYEeCKIMX COeIVMHEHUMN) U TIIocJe Inocjienyrmero

KOHLUEHTPMPOBAHMA, BOBJIEKaAeTCHA B PelMpPRYyIJIALNMIO M/MHM B
HMpKyﬂHHMOHHHﬁ KOHTYPD, M/MHM OITATB BO3BpamaeTCHd B pPeakrumio
HMTOOBaHMA, InprnuemM CHadalla cozsnmaeTcHd OVMCIIEPpCUA ns

CKOHHeHTpMpOBaHHOﬁ peHMpKyﬂHHMOHHOﬁ KMCJIOTEI u IIoIoBepIraeMBIX
HYUTPOBaHNIO HUTPYEMEIX apoMaTmuyeCKMXx OpPT'aHNMYECKHUX coenuHeHUM
(apOMaTquCKMX COGHMHGHM%), a TaKXe HUTPOBAHHEIX apOMaTUUYEeCKUX
OpPT'aHMYECKUX coenuHeHUM (HMTpoapOMaTquCKMX CO@HMH@HM%), InprnyuyeMm

3aTeM K OUCHepcuM »nobapJjigeTcd a30THasa KUCIIoTa, B WaCTHOCTH,

OVICIIEPTHIPYETCA B Heﬁ, u TEeM CaMBIM VMHNINNMPYEeTCHA PeakKum4da
HMTPOBaHMA,
B JaCTHOCTH, IIprnueM asOTHaA KMCJIOTa IIpeoIiouyTrTeJIbEHO

nobapJjigeTcs M/MHM BBOIMTCA HEeIIOCPeIOCTBE€HHO Ilepell HadaJIOM peaKIUnM

M/MHM OIOHOBPEMEHHO C IIOCJIe IHVMM PeaKIMOHHEM KOMIIOHEHTOM
(peaKTaHTOM), IIpedIIOUTHMTEeJIEHO HellIOCpelCTBeHHO IIepeld MHUIVMMPYIIMM
B3aMMoIencTBMe M/MHM pPeaKIMio HIMTPOBaAHMA IIePBMYHEIM

OVCIIEPTIMPOBaHMEM.

9. HpOMSBOHCTBeHHaH YCTaHOBKa (YCTaHOBKa IOJI4 HUTPOBaHMA,
COOTBETCTBEHHO, YCTaHOBKa) IJIA amnadaTnuuecKoIro HUMTPOBAHMA
HUTPYEMEIX apoOMaTUUYeCKHMX OpPIT'aHMUYEeCKNMX coeOMHeHUM (apOMaTquCKMX
COGHMHGHM%) oo HMTPOBaAaHHEX TIIPOOYKTOR B @opMe COOTBeTCTBYIIMX
HMTPOBaHHEX apoMaTUYeCKHMX OPTraHMYEeCRKHMX coenMHeHUM
(HMTpoapOMaTquCKMX COGHMHeHMﬁ), B dYWaCTHOCTH, IIPOM3BOOCTBEHHAaA
YCTaHOBKa IJII MCIOJIHEHMA crocoba IO OIOHOMY U3 IIpemeCTBYRINMX
IIYHKTOB,

IprnuyeM IIPOM3BOIOCTBEHHaA YCTaHOBKa BRJIIKUaeT Clelylre OJIOKU

1 yCTpOMCTBa:



(a) HUTpYyOIUM — BJIOK (N) OJIS HUTPOBAaHUA, B YacCTHOCTH,
amrnafaTUUeCcKOTO0 HUTPOBAHMSA, HUTPYEMHX apoMaTUUEeCKUX OpTaHUUeCKUX
CoeIMHEeHUM (apoMaTUMUeCKMX COeIMHeHMM) c oOpasoBaHMeM HUTPOBAaHHBIX
IPpOOYyKTOB B QopMe COOTBETCTBYINIMX HUTPOBAHHEIX apoMaTHUUYeCKUX
opraHnYeCKUx COeIMHEeHUN (HUTpOoapoMaTUUEeCKUX coeIVHEeHUN) , B
YacTHOCTM, B OIHOM WMJIM MHOTHMX peakTopaxX MOJ4 IPpOBeIeHUMSa peakKUuu
HUTPOBAHUA, IPEeOlNoUTUTEJIbHO B TpyduaToM peaKTope;

(b) pasmMemeHHOe B MOIPOU3BONCTBEHHOM JIMHMM HMWXe II0 IIOTOKY
OTHOCUTEJIEHO HUTpyKRIIEeT o BJIoKa (N) IO MeHBIIeW  Mepe OHO
pasiesInTeJIbHOE YCTPOMCTBO (s), B YacTHOCTH, OUMCTUTEJILHOE
YCTPOMCTBO (cenapaTop), B UYaCTHOCTM, IJS OTOeJleHud oTpaboTaHHOMU
HUTPYKRIEN KUCJIOTEH OT HEOUMIIEHHHEX HUMTPOBAHHEIX IPOIOYKTOB;

(C) pasMemeHHEM B I[IPOM3BOINCTBEHHOM JMHUM HWXE [0 IIOTORY
OTHOCHUTEJILHO  HUTPYIIETO BJoKa (N) u, no ofBcrodATenbCTBaM,
VMMeKnmeTroca pa3nesMTeJIJbHOTO YCTpoMcTBa (S) IO MeHblled Mepe OIOuH
IIPOMBIBHOM  OJIOK (W) OJI1 TPOBEeNeHMS  IIPOMHEBaHMSA  HUTPOBAHHEX
IPOOYKTOB TIPOMHBHOM Cpemol, B UYaCTHOCTM, B OINHOM WMJIM MHOTUX
CTaIMax IIPOMBIBAHUS;

(d) pasMemeHHOEe B IIPOMUBBOINCTBEHHOM JIMHMM HMWXEe II0 IIOTOKY
OTHOCHUTEJILHO IPOMEHBHOTO OJioka (W) pa3meluTeslbHOE YCTPOMCTBO, B
YaCTHOCTM, OUUCTUTEJILHOE YCTPOMCTBO (cemnapaTop), IJsS OoOTIeJIeHUd
IIPOMEITOTO HUTPOBAHHOTO MNPOOYKTa OT IIPOMBIBHOM CpeInh;

opuueM IIPOM3BOIOCTBEHHAS YCTaHOBKa, KpoMe TOI'0, BKJOUAET IIO
MeHbIlel Mepe OIOHO BOBBpaTHOe YycTpoMcTBo (R) @OJ9 YaCcTHUUHOTO
BOBBpalleHMsS HUTPOBAHHOTO IPOOYKTa B HUTpyomui ©6JjJok (N), B
YaCcTHOCTM, B MCXOIOHVID PeaKUMOHHYID CMeCh HUTpyomero 6Joka (N).

10. IllpomM3BOIOCTBEHHAs yCTaHOBKa IO II. 9,

opuueM TpyOUaTHM peaKTop HUTpyomero ©Jjioka (N) ocHameH OIHUM
nIn MHOTMMM, IpennouTUTeJILHO MHO T OUMCJIE HHEIMM CMeCUTeJIb HEMI
sJleMeHTaMM, B UYaCTHOCTHM, OJ4 IIOOBeldeHUS IOOIOJIHUTEJILHOM SHepTUM
nepeMellMBaHmAa ;

B UYacCTHOCTM, IIpUUEeM CMeCUTeJIbHBEEe DSJIeMeHTH, B YacTHOCTH,
BHITIOJIHEHE Kak JIVCTHI, B YacTHOCTH, OTOOVHEIE MU TKA WIn
OTpaxaTeJIbHEe IepeTropoIKy, Kak IMadparMe, Kak cCTaTUUeCKUM

CMeCHUTeJIE MJIM KaKR paz3fdejirMTeJlb IIOTOKa, n/ N



B UYaCTHOCTM, IMIpHMUEeM CMeCUTeJIbHHE S3BJIEMEeHTH COOpMMPOBAaHE Tak,
UuTo mocpelcTBOM CMeCUTeJIbHEX 2JIEMEHTOB B DKCIIYaTallMOHHOM
COCTOSAHMM IIOOBOOUTCSHA  BHepIMa IepeMemyrBaHmMga oT 10 nmo 1000
IxoyJen/amuTp, OpenrIouTUTEJIbLHO oT 10 oo 500 IxoyJen/ImuTp,
0COOEHHO MPemnouTHuTeJbHO oT 20 mo 200 IxoyJjen/amuTp; u/UiIu

B UYaCTHOCTM, IIpUUeM B 3SKCIJIYyaTalMOHHOM COCTOSHUM IIaJeHue
IOaBJIeHMS B pacueTe Ha CMEeCUTEeJIbHHM 2JIeMeHT cocTaBJsgeT oT 0,1 Bap
no 3,0 ©Gap (0,01-0,3 MIla), mnpenmnoururesibHo oT 0,3 mo 1,5 0Oap
(0,03-0,15 MIla), ocobeHHO mOpennouyruressHo or 0,3 @mo 0,8 ©Oap
(0,03-0,08 Mla); n/wim

B UYacCTHOCTM, IIpPUUEM CMECHUTeJIbHEE DSJIEMeHTH pPa3MemanTcsa B
TpyOuaToM peakTope TakuMm obpa3oM, dUYTo B IHepBHx 10-30 006.%
peakTopa CTeleHb KOHBEPCUM a30THOM KUCIJIOTH B HUTPYIIEN KUCIJIOTHOM
CMeCU aBO0THOWM KMCJIOTEH ¥ CEepHOM KUCJOTH COCTaBJISAET II0 MeHblen
Mepe 40%, B UYacTHOCTHM, IIO MeHbmel Mepe 50%, OPenNoUTHUTENILHO IIO
MeHbIel Mepe 60%; n/wuim

B UYacCTHOCTM, IIPUUEM CMECHUTEJIbHEE BSJIEMEeHTH pPa3MelanTCcsa B
TpybuaToM  peaKTope TaKUM obpasoM, uTo CTeleHb KOHBEpPCUM
MCIIOJIE3YEMOM  a30THOM KMCJIOTH Ha  KOHIe TpyduaToro peakTopa
cocTaBJgeT II0 MeHblel Mepe 98%, NPennouTUTEJSIbEHO II0 MeHbIleM Mepe
99%, ocoOeHHO HpennouTUTeJIbHO 99, 5%.

11. IIpoM3BOOCTBEHHASd YCTaHOBKAa II0 OIHOMY M3 IIpenmecCTBYIIMUX
IIYHKTOB,

opuyueM BO3BPAaTHOEe YyCTpoMcTBO (R) @OJg YacTUUHOTO BO3BpPAlleHUSI
HUTPOBAHHHX MNPOOYKTOB B HUTpymMM ©OJiok (N) BHNOJHEeHO U/Winu
pas3MeneHo TakuM of0pasoM, UYTO UYaCTMUHO BO3BpallaeMble HUTPOBAHHEE
OPOOYKTH OTOMpalnTCcsa I[IO MeHbIleM Mepe M3 OIHOM U3 CJedYIMUX
1O 3ULIUM (1) - (1iv) IIPOOYKTOBOTO IIOTOKaA : (1) nus HeOoUuM NI eHHBIX
HUTPOBAHHHX apoMaTUUECKMX OpTaHMUeCKMX CcoeIMHeHMM (HeOUMIeHHHX
HUTpOApPOMATUUECKUX COeOMHEeHUM), IOIPeOloUuTUTeNIbHO II0ocJe OTIeJIeHUSA
KMCJIONM BOOHOM Gasu (KUCJIOTHOM ¢asH), U/MWIM IIoCJe pas3delleHud odas
[IOJIYUEeHHOM HUTpyKIel cMecs Ha o0TpaboTaHHYD HUTPYIIYID KKUCJIOTY U
HeOuMMeHHHEe HUTPOBAHHEE apoMaTUMUecKMe opTraHuUuecKre COoeIMHEeHUS
(HEOUMIIeHHEE  HUTpOapoOMaTHUeCKMe  COeIVMHEHUd) ; n/Uim (ii) "3

ITPOMEITEIX HMTPOBaHHEX apoMaTUYeCKHMX OPTraHMYEeCKHMX coenMHeHUM



(HMTpoapOMaTquCKMX COGHMHGHM%), B YaCTHOCTH, II0CJIe KMCJIOTO U’

HeMTpaJlbHOTO MNPOMEBaHMA; u/miam (iii) ©u3 OpOMEITHX, B UYacCTHOCTH,

IIOJIYUEeHHHX TII0CJIe KUCJIOTO ¥ HeWTpallbHOTO IIPOMHBAaHMSA, a TakKxe
IONBEPTHY THX OTIapMBaHUIO NI OUCTUILIIALNYA HUTPOBAHHEBIX
apoMaTUUeCKUX opTraHMyecKUx coelMHeHUn (HUTpoOapoMaTUUECKUX
coenubHenuyt) ; wu/mn  (iv) wu3 00pa®oTaHHHX KOHIEHCATOM BTOPUYUHOTO
napa us KOHIIEHTPUPOBAaHUSA oTpa®oTaHHOM HUTpPYyIen KM CJIOTH
HUTPOBAHHBIX apoMaTUdeCKUX opraHnyeCcKnx coeIVHeHUM

(HUTpOapoMaTUUECKUX COeIVMHEHUN) .

12. IIpoM3BOOCTBEHHasd YCTaHOBKa II0 OIHOMY M3 IIpelmecCTBYIIMX
IIYyHKTOB,

npryeM BO3BpPAaTHOE YCTpOMCTBO (R) @OJIsS YaCTUUHOTO BO3BpAlleHUS
HUTPOBAHHEX MNPOOAYKTOB B HUTpylmui ©0Jiok (N)  BHIIOJHEHO W/WUIn
pa3MemeHo TakuM of0pasoM, UYTO UYaCTUMUHO BO3BpallaeMble HUTPOBAHHEE
NPOOYKTH IMIPYMEHSOTCS W/WiM »Oo0aBJISITCS II0 MeHblleld Mepe B OIHOM
U3  HMWXecJHeOylmMx no3uumi (i)-(iv) [OpoOoykKToOBOT'O IIOTOKa: (i) Kk
UCXOIHOM pPeaKIMOHHOM CMeCM BCexX OCTaJIbHEIX peaKTaHToB; u/wmam (ii)
K CEePHOM KMCJIOTEe HUTPpYmelM KUCJIOTHOM CMeCHM as30THOM KUCJIOTH U
CcepHOM KMCJIOTHI, B YacTHOCTH, nepen IIOJIYUEeHMEM  HUTpPYIen
KMCJIOTHOM CMEeCM a30THOM KUCJIOTH M CEepHOM KMUCJIOTH,; u/mim (iii)
HUTpyIEeNM KUCJIOTHOM CMeCUM as0THOM KMCJIOTH WM CEePHOM KUCJIOTEH;
u/mar  (iv) K T[oIBepraeMbM HUTPOBAHMIO HUTPYEMEM apoMaTuueCKUM
OpTraHMUYeCKMM COeOMHEeHMAM (apoMaTUUYeCKMM COeIVHEHMUIM) .

13. IIpoM3BOOCTBEHHASd YCTaHOBKa II0 OIHOMY M3 IIpelmecCTBYIMX
IOYHKTOB,

opuueM IIPOMB3BOIOCTBEHHASd YCTaHOBKa, KpoMe TOT'0, BKJOUAEeT IIO
MeHben Mepe OIIHO PEeUUPKYJIALUMOHHOE YCTPOMCTBO (RA) nJIs
IIOBTOPHOTO MCIOJbL30BAHMA B PELUMPKYIALUM O0TpaboTaHHOM HUTpPYIen
KMCJIOTH ;

B YacTHOCTHU, opuyeM  pPelUPKYJISALMOHHOE YCTPOMCTBO (RA)
BRJIOUAET VYCTPOMCTBO OJS KOHIEHTPUPOBaHMA OTpadoTaHHOM HUTPYIIEeNn
KUCJIOTE M IIpM HeOoOXOOMMOCTM YCTPOMCTBO mOJa »OobaBJIeHUS CBEXUX
A30THOM U/UIN CEPHOM KMUCJIOT.

14. [I[pyMeHeHN e HUTPOBAHHEIX apoMaTUYe CKUX OpTraHuYeCKUX

CcoelIMHeHUM (HMTpoapOMaTquCKMX COGHMHGHM%) IJIA CHIMXEeHIMA



9

IIOBEPXHOCTHOI'O HaTAXEeHNMA Ha TI'PaHMIle pa3nejla OpPaHquCKOﬁ @aSH u
KMCJIOTHOM @aSH, M/MHM OJIA VIIYUHIIeHMA OIVMCIIepIMPpyeMOCTHM
OpPaHquCKOﬁ @aSH M KMCJIOTHOM @aBH IIPM HMUTPOBaHMM, B UYaCTHOCTH,
B PeakrlIMmAax HMTPOBaHMA, COOTBeTCTBYKIIMX HEeHVMTPOBaAHHEIX
apoMaTUUEeCKNMX OpPpI'aHNUYEeCKHUX CoeIVIHeHUN ;

InprnuemM HUTPpYyEeMEIE apoMaTrnuueCKHre OpraHM4YEeCKHre COelIlMHEHIMA
(apOMaTquCKMe COEeNMHEHUS) B peaKumm amnadaTUdeCcKoI O HUMTPOBAHMUA

npeoBpas’ynTca II00 IOeVCTBMEeM HUTPYIey KUCJIOTHOM CMeCH a30THOM

KM CJIOTH u cepHOM KM CJIOTEL B COOTBETCTBYyKINME HUTPOBAaHHEE
apoMaTuyuecKue OpraHMUecKue COoeIVIHEHU A (HMTpOapoMaTUUeCKHUeE
coenIMHEeHUS) ;

IprMyeM B MCXOOHYK PeaKUMOHHYK CMecCh, KOoTopasd BKJWOUaAET

HUTPYEMEE apoMaTUUeCKMe OopraHMUuecKMe COoeOMHeHMs (apoMaTuuecKue
CoenMHEeHMS) UM HUTPYOMY KUCJIOTHYI CMEeCh a30THOM KMCJIOTH UM CepHOM
KMCJIOTHL, BBOIOATCHA COOTBETCTRYyIME HUTPOBAHHEE apoMaTuuecKkme
opraHMYeCcKue COeIVHEeHMA (HUTpoapoMaTHUUECKHUE COeIMHEHUH) , u
npeBpaleHre U/UIM pPeaklysd HUTPOBAHMS HaUMHaAeTCS U/WIM IPOBOIOUTCS
B TIPUCYTCTBMM HUTPOBAHHEIX apPOMaTHUUECKUX OpPTaHMUeCKMUX COeOMHEeHUM
(HUTpoapoMaTHUUECKUX COeOUHEeHMN) ; u/uian

IpruyeM IIOJIYyYeHHEE HUTPOBAHHEE apoMaTUMUecKMre OplaHMUecKUue
CoeIMHeHMS (HUTpoapoMaTMUeCKMe COeOMHEHMS) UYaCTHMUYHO BO3BpamaklnTCs
B PpeaklMio HUTPOBaHML, U IocJenyplee IIpeBpaleHue uW/WIM peaKlud
HUTPOBAHMA HauMHaeTcd U/MUIM OPOBOOUTCS B NPUCYTCTBUM HUTPOBAHHEX
apoMaTruueCKUX OpTraHnUeCKUX coeIVHEeHUM (HMUTpOapoMaTUUeCKUX
COoeIVHEeHuN) ;

opuyeM IpeBpalleHre M/MIM peaKlUusd HUTPOBaAHMA IPOBOOMTCS B
amMabaTHUUeCcKrX YCJOBUAX peakluwu,

opuyeM IOpeBpalleHre W/MIM peaKlUud HUTPOBAHMA OIPOBOOMTCS B
TpyOuaToM peakTope, u

opuueM podaBJIeHHOe U/WJIM BO3BpalleHHOEe OJIS B3aMMOIOEMCTBUMA
U/ NI peaklMM HUTPOBaAHUS KOJIMUECTBO HUTPOBAHHHX apoMaTUueCcKHUX
OpTaHUUeCKUX CoeIMHEeHUN (HUTpOapoOMaTUUECKNX coeIMHEeHUN)
BHIOUpaeTcd TakuM oOpasoM, UTO KOJMUECTBO HOOABJIEHHHX U/UJIU
BOBBpPAMleHHHX HUTPOBAHHEX apPOMATHMUECKUMX OPTaHMUeCKUX COeOMHeHUM

(HMTpoapOMaTquCKMX COGHMHGHM%) obecrieumBaeT CHIMXeHNeEe
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IIOBEPXHOCTHOTO HATIXKEHMS Ha I'pPaHUle pas3gejla MexOy OplaHMYeCKOM
baszom u KMCJIOTHOM basomn, " YIIYUIIe HHYIO OVCIEPTUPYEMOCTD
OpPTraHnYeCckoM (Gaz3e M KUCJOTHOM (QasH.

15. [IpyMeHeHN e HUTPOBAHHEIX apoMaTUYe CKUX OpTraHuYeCKUX
CoenVHEeHUN (HMTpoapoMaTUIeCKUX COenVHEeHUN) IJIs [IOBHINEHM S
BHIXOOOB, W/UIM »OJ9 YMeHbIleHMs oOpasoBaHMS I[IOOOUHHX IIPOIYKTOB,
U/ Mar  OJ4 COKpalleHMS OPOOOJIXMTEeJILHOCTEeM peakumu, u/WinM Ois
CHMXEHU I HavaJIb HEX TeMIIepaTyp  peakuum OpM  HUTPOBAHUMU, B
YACTHOCTM, B pPeakKlUMaxX HUTPOBAHUSA COOTBETCTBYIMX HEHUTPOBAHHHX
apoOMaTUUECKUX OPTaHUUEeCKUX COeIMHEHUN;

opryeM HUTPYEMEE  apoMaTHMUuecKMre  OpTraHMuecKMe  COeIMHEeHUS
(apoMaTHMUeCcKMe COeOMHEeHMs) B peakuuy anmnad®aTUuyecKOoT'o HUTPOBAHUSI
npeobpasynTcsa 100 NOeMCTBMeM HUTPpYIey KUCJIOTHOM CMecu as30THOM

KM CJIOTEI u CepHOIZ KM CJIOTEI B COOTBeTCTBYyKIME HMUTPOBAaHHEE

apoMaTHuuecKue opTraHn4YecKue CcOoenVHeHUd (HMTpoOapoMaTHUUeCKMe
coenMHeHUd) ;
OpuyeM B MCXOIHYK pPeaKUMOHHYK CMecCh, KOTopasd BKJKOUaeT

HUTPYEeMEEe apoMaTUuecKMe opTraHMuecKkMe COeOMHeHUs (apoMaTuuecKue
COeIMHEHUS) M HUTPYIYID KUCJIOTHYID CMeCh a30THOM KUCJIOTH M CepHOM
KM CJIOTHL, BBOOATCSH COOTBETCTRYIME  HUTPOBAHHLE apoMaTuuecKue
opraHnuecKue cCoeIMHeHnsd (HUTpoapoMaTUUeCKue coenMHeHud) , u
IpeBpalleHre M/UIM peaklMsS HUTPOBAHMA HauMHaeTcd U/WIM OPOBOOUTCS
B IPUCYTCTBMM HUTPOBAHHEIX apPOMaTHUUECKUX OpPTaHMUYeCKMX COeOMHEeHUM
(HUTpoapoMaTHUUECKUX COeOUHEeHMN) ; u/uUian

opuueM IOJIYUEeHHEEe HUTPOBAHHHE apoMaTHUUecKMre oplaHnuyecKMue
coeIMHeHMsa (HMTpoapoMaTHMUeCKMe COeIMHEeHMI) UYaCcTUMUHO BO3BpamalnTcs
B PeaklMuio HUTPOBaHML, U IOocCJenypilee IIpeBpameHue uU/WIM peaKlud
HUTPOBAHMA HauMHaeTCd M/MUIM OPOBOOUTCS B NPUCYTCTBUNM HUTPOBAHHEX
apoMaTHuueCKUx OpTraHnYeCKUX coenMHeHUM (HUTpoapoMaTHUUEeCKUX
COeIVHEeHUN) ;

opuyeM IpeBpaleHre M/MIM peaKlud HUTPOBAHMA IPOBOOMTCS B
amrabaTUUeCcKUX YCJIOBMAX pPeaKLuu,

opuyeM IpeBpalleHre M/MIM peaKlusd HUTPOBAHMA OPOBOOMTCS B

TpyOuaToM peakTope, u
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opuueM podaBJIeHHOe U/WJIM BO3BpalleHHOe OJIS B3aMMOIOEMCTBUMA
U/ MM peaklrM HUTPOBaAHMUS KOJIMUECTBO HUTPOBAHHEX apoMaTUuecCKHUX
OpPTraHnYeCKUX COoenVHEeHUN (HMTpoapoMaTrueCKUX COeOVHEHUN)
BHIOUpaeTcd TakuM ofOpasoM, UTO KOJMUECTBO HOOABJIEHHHX U/UJIU
BO3BPAMEHHEX HUTPOBAHHEX AaPOMATUUYECKMX OPTaHMUYECKMX COeIMHEeHUMN
(HMTpoapoMaTUIeCKUX COenVHEeHUN) obecrieurBaeT CHMXeHUE
IIOBEPXHOCTHOTO HATIXKEHMUSI Ha I'PaHUlle pas3gejia Mexny OoplaHMYeCKOoM
baszon u KMCJIOTHOM baszomn, u YIIYUIIeHHYIO OVCIEPTUPYEMOCTD
OpTraHnYeckomM Gas3bl ¥ KUCJIOTHOW GasH.

I[Io DOBEepPEeHHOCTHU
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