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OIIMCAHUE WM3OBEPETEHNA

2420-541438EA/019

TEHEPATOP [IIAPA TIIEPOKCHIA BOIOPOIA IJiI HE®TEIIPOMBICIIOBBEX
[IPVIME HE HUW

[lepexkpecTHasa CCHJIKA Ha POLCTBEHHYI 3afaBKY

[0001] HacrTodmada 3adBKa MCIpallMBaeT IIPUOPUTET B OTHOIEHUU
IpelBapuUTesIbHOM [IaTeHTHOM 3aaBky CIA N 62/038154, o3arjaBJIeHHON
«I'eHepaTop napa IepoKCcHUIa BOIOpPOIA oJid HedTEeIPOMEICIIOBEIX
IIPpUMMEeHeHUM», KOTopyk nomaj 15 aBrycta 2014 1. m300perTaress John
I. Rusek, m xoTopad BKJIOUAETCH B HACTOANMM IOKYMEHT IIOCPeICTBOM
CCREUIKM HJIS BCexX lLieJleiu,

OBJlacTh TeXHUKU

[0002] Hacrosmee n3obpeTeHuUe npenjiaraer, B oBmeM,
YCTpPOMCTRBa, CUCTEME M CIHOCOOH MOJIS CO3OaHMa Iapa U3 XUIKOCTH,
TakoM Kak, Halpumep, XUIKMe pacTBOPH IIepoKCHIa BoIopola, u,
COIJIaCHO OJIHOMY BapMaHTy OCYIeCTBJIeHMs, HalpuMep, YCTPOMCTEa,
CUCTEeMEl M CIOCOOH CO3HOaHMA Ilapa U3 YMepPeHHO KOHUEeHTPUPOBaHHBIX
XUOKMX PacCTBOPOR IIEPOKCHIa BOHOpOIAa.

YPOBEHL TEeXHUKU

[0003] [[POMBBOOUTEJILHOCTL HedTSHOM  CKBAXMHBEL 3aBUCUT OT
HECKOJIBKMX (aKTOPOR, BKJIOUAKIMX, HalIpuUMep, BA3KOCTbL HedTU U
CKOPOCTBL IIOTOKa HedTu uepes oO0OCalHYH KOJIOHHY, DKCIUIYaTalVMOHHYIO
HaCOCHO-KOMIIPECCOPHYIO KOJIOHHY n/niam HedTAHYO bopmMaLmo.
[IpoMB3BOOUTEJIEHOCTD HedTAHOM CKBaXVHEL JacTo YMeHBIIaeTCH C
TeueHNEeM BPEeMeHM BCIeIOCTBUMe TIPenNsaTCTBUM, KOTOpHe o00pa3ylnTca B
nepdoprpoBaHHOM  0oOCalHOW  KOJIOHHE, 3KCIJIyaTallMOHHOM  HaCOCHO-
KOMIIPECCOPHOM  KOJIOHHe u/uiIM HedTAHOM odopmalmy. B  HEeKOTOPHX
clydasnax, HallpUMep, napadMHOBEIML BOCK M3 CHPOM HedTM MOXET
00pas30BHBATE OTJIOXEHW A BHYTPU u BOKpPYT OTBEepPCTUN B
nepdoprpOBaHHOM oOCalHOM KOJIOHHE OO TeXxX IIop, I[IoKa He OJOKUPYTCS
OOHO WMJIM HEeCKOJIbBKO OTBepCTUM. IpendaTcTBUSA B IIepbopUpOoBaHHOU
oBcaIHOM KOJIOHHe, 53KCIJIyaTalMOHHOWM HaCOCHO-KOMIIPECCOPHOM KOJIOHHE
/M HedTHHOM popMalLMM OTPaHMUMBAKT IIOTOK HedTM U, TaKuM
oBbpasoM, BaMelJIgalT e OOOEUY U3 CKBaXMHH. B »OpyTrMxX CJydasax
TBepOue YaCTHULH, comepxammecs B HedTH, MOT'YT co3naBaTh

IIPellIATCTBUA n YXyOmaTb CIIOCODHOCTB TeUueHNA He(l)TI/I B Xonoe



IPOMBBOACTBEHHOM CTaIuM HedTSHOM CKBaxXyuHb. KpoMmMe Toro, odopMalus
MOXeT BKJIOUATL  TsSXeJitle HedTH, KOTOpPEIE, ecTecTBeHHO, VIMET
BHICOKYID BSA3KOCTbL M, TakuMm oO0pasoM, IIepeMellaeTcsa MenOJleHHee uyepes
oBcallHYK KOJIOHHY, BKCIUIyaTalMOHHYK HAaCOCHO-KOMIIPECCOPHYK KOJIOHHY
n/ M HedTSHYIOD dopMalluo.

[0004] UToOE YCTPaAHUTHL TIIPEeNATCTBMA B o00CagHOM KOJIOHHEe,
SKCIUIYaTalMOHHOM HACOCHO-KOMIIPECCOPHOM KOJIOHHe U/WiIM HedTIHOM
bopmMaluuu, uU/WIM CHUBUTL BA3KOCTL M/MIM YBEJIUUUTL CKOPOCTE IIOTOKA
TaXeJIoM HedTM, Hap MOXHO 3aKauMBaThk B DSKCIUIYaTalMOHHYI HAaCOCHO-
KOMIIPECCOPHYID KOJIOHHY U/MiaM HedTaHyo dopMauuo. Temjo oT napa
MOXEeT CHMXATbL BA3KOCTL U/UJIM YBEJIUUMBATE CKOPOCTL IIOTOKA TIXKEJION
HedTH, yTOOH yBeJMUMBATL IIOTOK dUYepes IJlJacT M BIJIOTH OO
[IOBEPXHOCTHU B xone npolecca, M3BECTHOTO Kak yBeJIMUueHure
HedTeoTHmauu IJlacTa. llap, MCHOJbL3YEMHM IJIS YBeJIMUEeHMs HedTeoTIauu
jacTa, MOXeT TaKXe MCIOJB30BaThECA OJA OPYyTUX HedTelpOMEICJIOBHX
ornepaumax, TaKMx Kak, HallpuMep, OUMCTKAa TPyDOONIPOBONOE,
PE3EPBYAPOR M IOPYTIOI'0 HedTelpPOMECJIOBOTO O000OpPYyIOBaHUA.

[0005] Ilap, WHCHOJL3YEMEM IJIS YBeJIUUEeHUS HedTeoTHauM I1JlacTa
U OPpYITMX HedTelpPOMHCJIOBHX OllepaluM, TPaIMLUMOHHO IIPOM3BOIUTCSI
[IOCPelCTBOM  MCIIOJIbL30BAHUS  IOOPOTOCTOSMUX  OOMJIEPHHIX  CHUCTEeM U’
[IapPOINPOBOOHEIX CHCTEeM, KOTOPHE CcoopyXalTcsd Ha IJlomanke BOJIM3U
HedTSHOM  CKBaXMHH MM BOJIMBUM HedTIHOTO MEeCTOPOXIeHM. CLi7i
BoNJiepHble CUCTEME ABJISAIOTCH OOPOTOCTO AMUMHA B COOPYXeHU N,
OOCIHIYyXUBAHUM M DSKCIJIyaTauum. KpoMe TOIo, TaKue CUCTEMBl SBJISIOTCSH
OOPOTOCTOAMMMM B TPaAHCIOPTUPOBKe, CcOopKe/pasbopke Ha Ijomaike
CKBaXMHHE. [lap/BOOSHOM IHap, KOTOPHM MIPOUIBOOUTCS STUMU OOMJIEPHEMMA
cucremaMy, obpasyeTcsd B Ipollecce CXUTaHMa MCKoNaeMoTo TOILIMBA,
M3 KOTOpOoTro o0Bpa3yionTcsa 33arpAa3HAnmNre BellecTBa, Takue kKak SO,, NO4
" [IAapPHUKOBHE TasH. Opyrue BonJiepHLe CUCTEME IIPOUBBOOAT
nap/BOOgHOM IHap B IOpollecce peaKlUUM BHCOKOKOHLEHTPUPOBAHHOTO
XUOKOTO IIepokKcHuIa BoOopola C KaTaJlM3aTopoM B KOpIyce WM
pe3epByape. KaTaamMsaTop UYacTo HABJISeTCS BecbMa OOPOTOCTOAMMM U
IomBepraeTca OTPAaBJEHMIO D2JIeMeHTaMM XUOKOCTM, MCIIOJb3yeMOoW mOJId
IpoOM3BOOCTBa Iap, Wu, TakuM o00pasoM, KaTalu3aTop CTaHOBUTCSA
HelIpUIOIHEM oJis IPOM3BOOCTRBA mapa. BEICOKOKOHIIEHTPUPOBAHHEM

KUK IIepOoKRCHMIO BOOOpOODa TakKXe ABJIAeTCA IJOpOoroCTOoAllMM WM YacCTOo



opencraBygeT cof®oM  oIacHOCTL B IIpollecce  TPAHCIOPTUPOBKU U
MCIIOJIL30BAaHUA, ecJu ofpameHMe C HMM He ABJSeTCHS Upes3BHUalHOo
OCTOPOXHEIM .

CYymHOCTE M300peTeHusd

[0006] B ycrTpoMcTBax, cCcuUcTeMax MU crnocobax, OINMCAHHHX B
HacTOAmEM JIOKYMeHTe, COIJIaCHO OIHOMY BapuMaHTy OCYMeCTBJIEHUSI, HO
tes Kakoro-Jmubo OTpPaHVUEeHnsd, MCIIOJIbL3YETCH YMEPEeHHO
KOHIEeHTPUPOBAHHEM XUIKUM IIepOKCUI BOIOpOIda IOJS IPOM3BOACTBA IIapa
B LeJIIX BBEeOeHMSI B HedTIHYKD CKBaXMHY B paMKax YBeJIMUeHUS
HedTeoTHmauy IJlacTa WIM IPYIMX He@TelpOMECJIOBEX OollepaluM, TaKux
KaK OUMCTKa HedTellpOMHCJIOBOTO OO0OpyIOBaHMA, HalpeBaHMe IIepoKcHuma
BOOOpPOIa MM IOPYIMX XKUOKOCTEM, OTOILJIEHME XWUJIEX IIOMENleHUM B
HedTellPOMEICJIOBEIX 30Hax W opyrue IpYMeHeHN S . Kaxk HIMXKE
onMcHBaeTcs 0O6oJee MNoOpo®HO, KaTalM3aTop MOJIS DTUX YCTPOWCTE,
CUCTEM WU CIHOCODOB  ABJLAETCHS OTHOCUTEJIBHO HeOOPOTOCTOAIMM B
MBTOTORBJIEHUNM U ABJAETCS YCTOMUMBEIM K 3aBOIHEHMIO UM OTpPaBJIEHUIO,
KOoT'mla C HMM MCIOJbB3YyeTCsaS YMEePeHHO KOHIEHTPUPOBAHHHM pPacTBOP
[IepoKCcHuia BoOIOpOma. VICIOJIbB30BaHME YMEPEHHO KOHIEHTPUPOBAHHOT'O
XMIKOTO IIepOKCHUIOa BOIOOpOIa YyMeHbIlaeT OOmMyl CTOMMOCTBL CHUCTEMH U
cokpamaeT PUCKM, CBS3aHHEE C TPAHCIOPTUPOBKOM U pPeaKLUMOHHOM
CIIOCOOHOCTBRI XMIOKOTO IIepOoKCHMIa BOIOOpOIa.

[0007] CorJlacHO [IepBOMY acIIeKTy, npenjaraeTcsd crioco®
IIPOM3BOIOCTBA napa oJIs VICIIOJIL 30BaHU A B HePTeIpOMEICJIOBHX
IpUMeHeHUIX, TaKMx KaK CTUMYJISLMS TeoJIJOTMUYecKOoM dopMaluM B LeJIax
yBeJIMUeHusa OoOuumM HedpTm. Crnocod MOXEeT BKJIOUATL M3TOTORJIEHME
KaTajlM3aTopa, KOTOPHM BKJIOUAET MHOXECTBO KepaMUUeCKMX dYacTHUII,
IIPONIMTAHHEX I[TPOMOTHMPOBAHHEM MEJIOUHEIM METAaJIJIOM OKCHMIOM MapTaHlla Hu
BBeIOeHMe B KOHTaKT KaTajlu3aTopa C XUIKMM IIepOKCHUMIOM BOOOpOHa,
VMEKMMM KOHIIEHTPAalMo, cocTaBJdpmy® OT npubim3urenabHo 30 OO
npubin3uTesbHO 70 MaCCOBEX I[IPOILIEHTOB, IJIA I[IPOM3BOIACTBa Ilapa.
Crioco6 MOXeT TakXe BKJIOUYAThE BBeIeHMe Iapa B TI'€0JIOTHMYECKYID
bopMaluMio OJS yBeJMUeHMSI HOOHUM HedTUM M3 I'eoJIOTMUeCKoM dopMaluu.

[0008] CoryjacHO HEKOTOPHIM BapMaHTaM OCYMeCTBJIEHUS, XUIKUNA
[IEPOKCUL BOIOpOIa VMeeT KOHIIEHTPAaLWo, COCTaBJIAKIYO oT

OpUOIU3UTEeJIEHO 50 OO NpUMOJIM3UTEJIEHO 65 MaCCOBEX IIPOLIEHTOB.



[0009] ComjylacHO IOpyTIMM BapMaHTaM OCYyUeCTBJIeHUd, KUK
IIepPOKCUL BOOOpPOIAa uMeeT KOHIIeHTpAalINIo, COCTaBJIALMYIO
OpubaImM3nuTeJIbHO 60 MacCOBHX IIPOLIEHTOB.

[0010] CorymacHO cCcJenOyoIMM BapMaHTaM OCYMeCTBJIeHUS, XUIKUNA
IIepPOKCUL BOOOpPOIAa uMeeT KOHIIeHTpPaluio HIDKE KOHIeHTpallun
camMopa30TpeBaHuAa XUOKOTO IIepoKCcHIa BOOOpOIa.

[0011] CorJiacHO cJleOVIomyM BapraHTaM ocylecTRBJIEHUS,
KepaMMueCcKMe UYaCTULUH IPpeOCTaBJIgAlT CcoOoM cdepH.

[0012] CorJiacHO elne OOHOMY BapMaHTy ocylecTRBJIEHUS,
KepaMriecKue YaCTUIE VIMeT oramMeTp, coCTaBJIAIMNA oT
npubausuresgrHo 0,0625 momMa (1,5875 MMm) mo npmubausmurenbHo 0,25
ooMa (6,35 MMm) .

[0013] CormacHO HEKOTOPHM BapMaHTaM OCYMeCTBJIEHMS, Kaxnaasd
13 KepaMMUeCKUX YacCTUl MMeeT OIMH M3 TpeX PasJIMUHHX OUaMETPOB.

[0014] CorJjiacHO OIPYIT'MM BapraHTaM ocylleCcTBJIEHUS, TPHU
PasJIMUHEIX OMaMeTpa cocTaBagoT 0,25 monMma (6,35 MMm), 0,125 noiMa
(3,175 mm) m 0,0025 momma (1,5875 M) .

[0015] CormJjiacHO elme OIOHOMY BapMaHTy OCyIeCTRBJIEHUS,
KepaMMUueCKMe YacCTHUUHE ABJISIOTCS IJIOTHO YIaKOBAHHEIMM B KOHTeMHepe.

[0016] CorJjlacHO elle OIOHOMY BapMaHTy OCYMeCTBJIEHUS, peaKLusa
XUOKOTO mepokcuma BOOOpOIa M  KaTaJlMsaTopa  MIPOUCKOOUT Ipu
TeMIIepaType HMWXe VYPOBHS CaMopa30TpeBaHMsa XUOKOTO IIepoKcHuIa
BOOOpPOIA .

[0017] CorJjiacHO OIpYyT¥VM BapMaHTam OCYyIleCTBJIEHUS,
IPOMOTUMPOBAHHEMN MeJIOUHEM MeTaJlJIOM OKCHMI MapraHlla KaTaJlM3aTop
obpasyeTcda IIOCPelICTBOM IeTuIpaTalluM M OIpoKaJMBaHUA IIepMaHT'aHaTOB
mMeJIOUHEIX MeTalJlJIOB, TaKMX KaK I[IepMaHTaHaTH KaJlMg ¥ HaTpUg, W/Uiun
IepMaHT'aHaTa KaJblus.

[0018] CoTJiacHO elne OIOHOMY BapMaHTy ocylmecTRJIeHUS,
IPOMOTUPOBAHHEIM  MEeJIOUHEIM  MeTaJlJIOM OKCUI  MapTraHlla BKJIIOUAET
IPOOYKT MNpOoKaJMBaHMA IlepMaHTaHaTa HaTpPUA.

[0019] CoTJiacHO cJleOVIomyM BaprMaHTaM ocylecTRJIeHUS,
IPOMOTUMPOBAHHEM MeJIOUHEM MeTaJlJIOM OKCHMI MapraHlla KaTaJlM3aTop
obpasyeTcsa IOCpeICTBOM »Oel'MIpaTaluM ¥ [OpOKaJIMBaHMA MaHTaHaTa

HaTpuA.



[0020] CorJlacHO HEKOTOPHEM BapMaHTam oCylmeCcTBJIEHUSA,
IPOMOTHUMPOBAHHEM MeJIOUHEIM MeTaJlJIOM OKCHMI MapraHlla KaTaJlM3aTop
obpasyeTcsa TIOCPeOCTBOM HOerMIpaTallMM W I[IPpOKaJIMBaHMA MaHT'aHaTOB
meJIOUHBEEe MeTaJIJIB .

[0021] CorJiacHO cJleOVIomYM BapMaHTaM ocylecTRBJIeHUS,
IPOMOTHMPOBAHHEM MEeJIOUHHEIM MeTaJlJIOM OKCUI MapTraHlla ofpa3yeTrcd
IIOCpelCTBOM OeruIpaTaluy U  [OPOKaJMBaHMA JIETYUMX  COeIMHEeHUMN
MapraHlla, M3 KOTOPHX o00pa3ylnTCcsa OKCHUIE MapraHlla, ¥ »nodaBJIeHUA
OOHOTO WMJM HEeCKOJIbKMX IIPOMOTOPOB Ha OCHOBE MeJIOUHHX MeTalJlJIOB B
npoliecce MNPONMTHBaHUA.

[0022] CorJiacHO cJleOyIomyM BapuaHTaM ocylecTRBJIEHUS,
IPOMOTMPOBAHHEIM  MEJIOUHHEIM  MeTaJIJIOM OKCUI  MapTraHlla BKJIIOUAET
IIPOMOTUPOBAHHEM MEeJIOUHHM MeTaJlJIOM IMOKCHUI MapTaHla.

[0023] CorJiacHO OIpYIT'MM BapMaHTaM ocylecTRBJIEHUS,
IPOMOTUPOBAHHEM  MEJIOUHBEIM  MeTaJlJIOM  OKCUI  MapTaHlla BKJIIOUAET
OPOOYyKT INpOKaJIMBaHMA IIepMaHT'aHaTa KaJud.

[0024] CorJjlacHO CJelyK lMM BapMaHTaM OCYIeCTBJIeHUSd, nap
VMeeT »OaBJieHUe, cocTaBJidilee BIUIOTH OO HOpubim3uTesabHO 1500
bYyHTOBR Ha KBamOpaTHHM monM (4,6 MIla) .

[0025] CorJjlacHO BTOPOMY acIekTy, IOpeljlaraeTcs YCTPOMCTBO
IJIsS IOPOMBBOOCTBAa Ilapa [OJg MUCIOJL30BaHMA B HedTelpPOMBICJIOBHX
IpUMeHeHUIx, TakMxX KakK, HO He OTI'PaHMUMBASICH STUM, CTUMYJISLNMS
TeoJIOTHUYECKOM dopMaluM IJsS YyBeJuueHUsa pJobuum HedpTm. CoTJIacHO
HEeKOTOPLEM BapuaHTaMm oCyleCcTBJIeHU S, YCTPOMCTBO BKJIIOUAET
KaTajlnu3aTop, KOTOPHM BRJIOUAET MHOXECTBO KepaMMUeCKMX UYacTHIl,
IPONMTAHHHX [IPOMOTUMPOBAHHEIM MEJIOUHBEIM MeTaJIJIOM OKCHMIOM MapTlaHlla.
YCTpoMCcTBO MOXeT Takxke BKJIOUATL MCTOUHMK XMIKOTO IIepoKCcHuIa
BOOOpOIOa, IMNIpMUeM MHOaHHBM MCTOUHMK XMIOIKOTO IIepOoKCHIa BoIopoIa
BKJIOUAET KUK [IePOKCUL BOOOpPOIAa, VMo KOHIIeHTpAalINIo,
cocTaBJdnmy®w OT Opubin3uTesbHo 30 nmo npubiam3amTelibHO 70 MaCCOBEHX
IPOLEHTOBR. YCTPOMCTBO MOXeT TakKxe BKJIOUATL IIepBoe TPyOOIpPOBOIHOE
coeIMHeHMe  MeXOy  MCTOUHMKOM XMIKOTO  IIepoKcHuIa BOIOpOma U
KaTalnu3aTopoM u BTOpOE TPpyBOnpoOBOIHOE coeIVHeHN e Mexmoy
KaTalnM3aTopoM M TI'eoJIOTMUeCcKor ¢opMaluen.

[0026] CorJlacHO HEKOTOPHEM BapMaHTam oCylmeCcTBJIEHUSA,

KepaMMuyeCckKMe UYaCTULH NPpedCTaBJIAT CcoOol cdepH.



[0027] CorJlacHO OpYyTUM BapMaHTaMm oCylmeCcTBJIEHUSA,
KepaMMUeCKMe dYacCTHMUE MMelT OuaMeTp OoT IpubimsuressHo 00,0625
miorMa (1,5875 MmMm) mo mnpubamsuTesabHo 0,25 momMma (6,35 M) .

[0028] CorygacHO cCJenOyoIMM BapMaHTaM OCYMeCTBJIeHUS, XUIKUNA
[IEPOKCUL BOIOpOIa MeeT KOHIIeHTpalMio HIKE KOHIeHTpallnn,
TpebyeMoV OJIS IOOCTMXEHMS TeMIepaTyphH caMopa3oTpeBaHmusa B IIpollecce
peakuuy C KaTaJIu3aTOoOpOM.

[0029] CorJiacHO cJleOyIomyM BapraHTaM ocylecTRBJIeHUS,
KaTajlnu3aTop ¥ MCTOUHMK XMIKOTO IIepOoKCHIa BOIOPOIAa paclojlaralTCsd
Ha PacCTOAHUM OT TIeOJIOTMUEeCKOM (opMaluM.

[0030] CormJjlacHO TpeTbeMy acCIIeKTY, npenjaraeTcsd crioco®
M3TOTOBJIEHUSA YCTPOMCTBA MOJS I[IPOM3BOICTEBAa IIapa IJSA MCIOJbL30BaHUA
B He(TEelpOMECJIOBHX IIPMMEHEHMAX, TaKMxX KaK, HO He OTI'pPaHMUMBAACH
DTUM, CTUMYJIALIMA TeoJIoTMUecKor dopMaluy B LeJax  yBeJIMUeHUS
noOuuM HedTM. COIJIaCHO HEKOTOPHM BapMaHTaM OCYINEeCTBJIEHMS, CIIOCOD
BKJIOUAET M3TOTOBJIEHME KaTaJlM3aTopa, I[IpUMUeM »OaHHOE WU3TOTOBJIEHUE
KaTajamsaropa BKJIOUAET : M3TOTOBJIEHUE MHOXeCTBa KepaMrudeCKUX
yacTHull; IOPpOIMTHBaHME WM 3aMauMBaHMEe MHOXeCTBa KepaMUUeCKMUX
yacTHull B KaTaJluTUueCKOM pacTBOpE; BHICYIIMBAaHUE MHOXeCTBa
KepaMMUYeCKUxX  YvacTHUIl; ¥ IOIpOoKaJIMBaHMe MHOXeCTBa KepaMMueCKUX
yacTul. Crnoco® MOXeT TakKXe BRJIOUATL M3TOTOBJIEHME MCTOUHMKA
XUOKOTO IIepPOoKCcUIa BOIOOPOoOa M COeIMHUTEJILHOTO IIPUCIOCOoBJIeHUS
MeXIy MCTOUHMKOM XMOKOTO IIepOoKCHIa BOIOpOoIa UM KaTalu3aTopOoM.
Crmoco® MoOXeT TakKXe BKJIOUATL COeIMHUTEeJIbHOEe IIPUCIOoCOBJIeHMe MexXOy
KaTalnM3aTopoM M IlapopaclpelesjMTelJIeM MM T'eoJIOTMUeCcKoM dopmaluen.

[0031] CoTJIacHO elne OIOHOMY BapMaHTy ocyluecTRJIEHUS,
BHICYIIMBaHME MHOXEeCTBa KepaMMUeCKMX UYacTUl BKJIOUAeT BHIOEPXUBAHUE
MHOXEeCTBO KepaMrueCKUx JacTHI] B neum Ipu TeMIIepaType,
cocTaBagomey npubamsuresibHo 350 rpanycor llejbcud,

[0032] CorjacHO IOpyI'MM BapMaHTaM OCYMEeCTBJIEHUS, 3aMauMBaHUe
MHOXeCTBa KepaMUUeCKMX YacCTMI B KaTaJMTUUECKOM pacTBOpe BKJOUYaeT
3aMauMBaHMe MHOXeCTBa KepaMMUeCcKMX UYacTMIl B TeueHMe MeHee UueM
npubamns3uTesJibHO 1 uac.

[0033] CoTJiacHO cJleOVIomyM BaprMaHTaM ocylecTRJIeHUS,

IIpoKaJIMBaHMeE MHOXeCTBa KepPpaMMUeCKMX UYaCTHI BRJIOWaeT BHEHIOCPXVBAHNME



KepaMMueCcKMe UYacTHUIE B IIeuM IOIpM TeMIepaType, COCTaBJLLMer oT
npubimsuTedsHo 200 mo npubimsuTensHo 500 rpanycoB llenbcusd.

[0034] CoryacHO IOpyI'MM BapMaHTaM OCYMeCTBJIEHUS, WCTOUYHUK
XMOKOTO IIepoKCHIa BOOOPOIa BKJWUAET XUIKMUNM I[IepOoKCHUI BoOOoOpoIa,
VMeMMY  KOHILIeHTpaluio, cocTaBJdpmy® OT Hnpubim3uTressHo 30 1o
npudbamns3nuTesibHO 70 MacCCOBHX IIPOLIEHTOB.

[0035] CorJyiacHO eme OOHOMY BapuaHTy OCYIEeCTBJIEHUS, WCTOUHUK
XMOKOTO IIepOoKCHIa BOOOPOIa BKJWUYAET XUIKMUNM I[IepOoKCHUI BOOOpoIa,
VIMEImM KOHIIeHTpalluio, COCTaBJIARIYIO oT NpUbIM3UTEJILHO 50
OpubIMU3UTeJIbHO 65 MacCCOBHX IIPOLIEHTOB.

[0036] ComlacHO UeTBepTOMYy acIeKTy, IIpemjlaraeTcd CIocob
IPOMBBOACTRAa Ilapa MOJS MCIOJNb30BaHMA B CTUMYJIALUM TeOoJIOTMUYECKOMN
bopMaumMy B @ ULUeJIAX YBeJMUeHMA OoOBUM  HedTHU. Crioco6 BKJIOUAET
MB3TOTORJIEHME MHOXEeCTBa YacCTHUIl, BRJOUAKIMX aKTHUBHHY OKCHI MeTajljla
M BBeIOEeHMEe B KOHTAKT MHOXeCTBa UYacCTHUI C XUIKKMM IIepPOKCUIOM
BOOOPOIAa, MMEKIVM KOHIEHTpalMi, COCTAaBJAKIYKD OT IpUOIMU3UTEJILHO
30 mo npubams3uresbsHO /0 MaACCOBHX IPOLEHTOR, IJA I[IPOM3BOICTEA
napa. Crnocof MOXeT TaKXe BKJOUATL BBeleHMe Iapa B I'eOJIOTUUECKY
popmMalmo.

[0037] CorJjylacHO HEKOTOPHM BapMaHTaM OCYIIeCTBJIEHUS, AaKTUBHBI
OKCHUI MeTajlJla BRJUaeT IMOKCHI MapIlaHla.

[0038] CorJjlacHO OpYyI'MM BapMaHTaM OCYHNeCTBJIEHMSSI, aKTUBHBIM
OKCHUI MeTajJlJla BKJoUaeT I[IPOMOTUPOBAHHEIM MEeJIOUHBEIM MeTaJIJIOM OKCUI
MapTraHla.

[0039] CoTJIacHO cJlenyIomyM BapMaHTaM ocylmecTRJIeHUS,
MHOXECTBO UYacTUl COCTOAT, B OCHOBHOM, 13 IIPOMOTUPOBAHHOTO
IeJIOUHEIM MeTaJIJIOM OKCHMIa MaplaHIlla.

[0040] CorJylacHO elle OOHOMY BapMaHTy OCYIEeCTBJIEHUS, XUIKUNA
IIepPOKCUL BOOOpPOIAa uMeeT KOHIIeHTPpaluuo, COCTaBJIALMYIO oT
OpUOIU3UTEeJIEHO 50 Ho NpUOJIM3UTEJIEHO 65 MacCCOBEX IIPOLIEHTOB.

[0041] CorJylacHO elle OOHOMY BapMaHTy OCYIEeCTBJIEHUS, XUIKUNA
IIepPOKCUL BOOOpPOIAa uMeeT KOHIIeHTpAallNIo, COCTaBJISLMYIO
IpubIM3nUTeJIbHO 60 MacCOBHX IIPOLIEHTOB.

[0042] CoryjacHO cCcJenoyomeMy BapMaHTy OCYMeCcTBJIeHUS, XUIKUNA
[IepOKCUL BOOOpPOIAa uMeeT KOHIIeHTPaluio HIDKE KOHIeHTpallnn

caMopasorpeBaHMA XMIOKOI'O IIepORCHMIa BOIOOpOIa.



[0043] CormjlacHO HEKOTOPHEM BapMaHTam OCYIeCTRJIEHNU S,
MHOXECTBO UYacCcTUI UMelT IMaMeTp, COCTAaBJANINVM OT IPpUOIM3UTELHO
0,0625 moiMma (1,5875 mMm) mo npmubamsmuTenbHo 0,25 movMma (6, 35 MM) .

[0044] CorjacHO IOpyI'MM BapMaHTaM OCYINeCTBJIEHUS, MHOXECTEBO
YacTHUll MMEeT TPpM Pa3JIMUHEIX IMaMeTpa.

[0045] CorJjlacHO CJelynlyM BapuaHTaM OCYIEeCTBJIEHUS, TPU
Pa3JMUHEIX IMaMeTpa cocTaBjagioT 0,25 movMva (6,35 mMm), 0,125 noovMma
(3,175 mm) m 0,0625 gomma (1,5875 M) .

[0046] CorJiacHO elne OOHOMY BapMaHTy ocylecTRBJIEHUS,
MHOXECTBO YacCTMIl ABJIAKTCHA IJIOTHO YIIAaKOBaHHEIMM B KOHTeMNHepe.

[00477] CorjlacHO HEKOTOPEIM BapMaHTaM OCYUEeCTBJIeHUHd, peaKUuusd
KUIKOTO epokcuma BOIOOpOIDa M  KaTajJlM3aTopa  I[IPOUCXOIUT npu
TeMIIepaType HWXe YPOBHA  caMopas3orlpeBaHuUsa XKUIKOTO  I[Iepokcula
BOIOpPOIA .

[0048] CorJylacHO MATOMY acIlleKTy, OpenjaraeTcsd YCTPOMCTBO IJIA
IPOM3BOACTRBA I1apa IJd MCIOJb30BaHMA B CTUMYJIALMM T'eoJIOTUUYeCKOM
bopMaumMM B LeJIAX YBeJMUeHMA OOOBuM HedTm. CoOIJlaCHO HEeKOTOPHM
BapuaHTaM OCYIIeCTBJIEHNU A, YCTPOMCTBO BKJIOUAET KaTajanusaTop,
KOTOPHEM BRJIOUAET MHOXECTBO UYacCTUll, COCTOSAMMUX, B OCHOBHOM, U3
AKTUMBHOTO oKCHIOa MeTaJia. CoTJiacHO HEKOTOPEM BaprMaHTaM
OCYMeCTRBJIEHNI, YCTPOMCTBO BKJIOUAET MCTOUHMK XMUIKOTO IIepokKcUuIa
BOOOPOIAa, KOTOPHM BKJIOUAET XUIKUNM I[IepPOKCHUI BOIOPOIa, MVMEMNUMA
KOHILIEHTpalMo, COCTaBJIARIY oT NPUBIM3UTEJIEHO 30 oo
Opubamus3snuTesibHO 70 MaCCOBEX IIPOILEHTOB. YCTPOMCTBO MOXeT TakKxe
BKJIOUATE IIepBoe  TpyBOONpPOBOIOHOE  COEOMHEHMEe MeXOy  MCTOUHMKOM
KUIKOTO Iepokcuma BOIOpOIa u KaTaln3aTopoM u BTOpOE
TPpyBOINPOBOOHOE COeIMHEeHMe MeXOy KaTaJlM3aTopoM U IeOJIOTHMUEeCKOM
bopmaume.

[0049] CorJylacHO HEKOTOPHM BapMaHTaM OCYIeCTBJIeHUS, aKTUBHBIM
OKCUI MeTaJlla IpencTaBJIgeT coboM  OPOMOTUPOBAHHEM  MEeJIOUHLM
MeTaJlJIOM OKCHI MapTaHlla.

[0050] CoTJiacHO elne OIOHOMY BapMaHTy ocylecTRJIeHUS,
MHOXECTBO YacCTMIl NPeOCcTaBJSlT coboit chepH.

[0051] CorJlacHO mecToMy acIleKkTy, npenjaraeTcsd crioco®
IPOMBBOACTRBAa IIapa OJS MCIOJbL30BaAHMA B CTUMYJISLUM TeOoJIOTMUEeCKOMN

(]_)OpMaLU/H/I, KOTOpBIIZ BRJIKUaeT M3TOTOBJIEHME KaTaJlM3aTopa, KOTOpBIﬁ



BKJIIOUAEeT MHOXECTBO KepaMUUeCKMX UYacTHull, [OPOIMTAHHEX OKCHUIOM
MapTraHlla; BBeIeHMe B KOHTAKT KaTaJlM3aTopa C XUIOIKMM IIepPOKCHUIOM
BOOOPOIAa, MMEKNVM KOHIEeHTPpAallMio, COCTAaBJAKIY OT IpUOIM3UTEJILHO
30 mo npubim3muTessHO /0 MaCCOBEX IIPOLEHTOB, IJiSA [IPOM3BOILCTEA
lapa; M BBeleHMe IIapa B I'e0JIOTHMUeCKyl ¢(opMallMio,

[0052] CorysacHO HEKOTOPHM BapMaHTaM OCYMeCTBJIEHUS, XUIKUNA
[IepPOKCUL BOOOpPOIAa uMeeT KOHIIeHTpAallNo, COCTAaBJIALMYIO oT
OpUOIU3UTEJIEHO 50 OO NpUOJIM3UTEJIBHO 65 MacCCOBEX IIPOLIEHTOB.

[0053] ComjlacHO OpyI'MM BapMaHTaM OCYyUeCTBJIeHUd, KU KU
IIepPOKCUL BOOOpPOIAa nMeeT KOHIIEHTpPAalNo, COCTaBJIAKLMYIO
Opubamu3nuTesIbHO 60 MacCOBHX IIPOLIEHTOB.

[0054] CormacHO cClenyolMM BapMaHTaM OCYMeCTBJIEHUS, XUIKUMA
[IEPOKCUL BOOOpOIa nMeeT KOHIeHTpalMio HIDKE KOHIeHTpalumn
camMopa30TpeBaHuAa XUOKOTO IIepOKCHIa BOOOPOIA.

[0055] CorJlacHO cJle OyIyM BapMaHTaM OCyleCTBJIEHUA,
KepaMMYeCKMEe UYaCTHUIUH BKJIOUAIT COEPH.

[0056] CorJlacHO ele OIOHOMY BapMaHTy OCyImEeCTBJIEHUA,
chepuueckme KepaMUUeCKMe UYaCTHIE MMET IMaMeTp, COCTAaBJISIMM OT
npubamusmuressHo 0,0625 monMma (1,5875 MMm) no npmubausurenabHo 0,25
oorMa (6,35 MMm) .

[0057] CoTJIaCcHO elne OIOHOMY BapMaHTy ocyluecTRJIEHUS,
chepuueckme KepaMMUeCKMe UYacTULBE MMeT, I[1I0 MeHbIeM Mepe, Tpu
pPaszJIMUHLEIX IMaMeTpa.

[0058] CoTJIacHO clenywimeMy  BapMaHTy  OCyMeCTBJIEHUS, infe)
MeHbIIeMn Mepe, TPU Pa3JIMUHEIX oramMeTpa BKJIIOUAIT ovaMeTPH,
cocTaBagommue npubamsamuresnrHo 0,25 mova (6,35 M), 0,125 nOokMa
(3,175 mm) m 0,0025 momMma (1,5875 M) .

[0059] CorJlacHO HEKOTOPHEM BapMaHTaMm oCcyumeCcTBJIEHUSA,
KepaMMUyeCcKMe YacTHUIUH ABJILIOTCA IJIOTHO YIHIaKOBAHHEIMM B KOHTeMHepe.

[0060] CorJlacHoO OpyTMM  BapMaHTaM  OCYIeCTBJIEHNUS, OKCUI
MapTraHlla BRJIIOUAET IPOMOTUPOBAHHEM  mMEJIOUHHM  MeTaJlJIOM  OKCHUI
MapTraHlla, KOTOPHIM BKJOUAeT OIPOOYKT IMIpoKaJIMBaHMA IIepMaHTaHaTa
HaTpuUAg.

[0061] CoryacHOo CJenynmyM BapMaHTaM OCYmMEeCTBJIeHMS, OKCHUI
MapTraHlla BKJOUaeT I[IPOMOTHMPOBAHHEM MEJIOUHBEIM MeTaJlJIOM OMOKCUD

MapTaHia.
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[0062] CoryacHO CJenynmyM BapMaHTaM OCYmMEeCTBJIeHMS, OKCHUI
MapTraHlla BKJIOUAET IPOMOTUMPOBAHHEM  mMEeJIOUHHM  MeTaJlJIOM  OKCHUI
MapTraHlla, KOTOPHIM BKJUAeT IMIPOOYKT MOIpoKaJMBaHMA IIepMaHTaHaTa
KaJams.

[0063] CorJjlacHO elme OJIHOMY BapMaHTy OCYIEeCTBJIEHMSA, Iap
MMeeT IOaBJIeHue, cocCTaBJigpllee BIJIOTH OO NPUOIU3UTEJIBEHO 1500
dYyHTOR Ha KBaOpaTHBM nOiouM (4,6 Mla) .

[0064] CorysacHO ceIbMOMY acIekKTy, IIpenjaraeTcsd YCTPOMCTBO
oJis IPOM3BOLACTRA napa oJIis MCIIOJIbL30BAaHUSA B CTUMYJISLUN
TeoJIOTUUYECKOM bopmaumm, opuyeM  OaHHOE YCTPOMCTBO BKJIOUAET
KaTalnu3aTop, KOTOPHM BKJKUYAET MHOXECTBO KepaMMUeCKMX dYacTHll,
IPONMTAHHHX [IPOMOTMPOBAHHEIM MMEJIOUHEIM MeTaJlJIOM OKCHMIOM MapTaHlla;
MCTOUHMK XMIOKOTO IIEPOKCHIa BOOOPOIa, B KOTOPOM MCTOUHMK XUIKOTO
IepoKCcHUIa BoOOopOda BKJIOUAET XUIOKMM I[IepOKCUI BOIOpOoIa, MMelmui
KOHIeHTpalNo, COCTaBJIAKRIYIO oT OpUOIU3UTEIILHO 30 oo
Opubamus3nuTesibHO, 70 MaCCOBHX IIPOLIEHTOR; IIepBOe COeOMHUTEeJILHOE
OpucrocoBjieHre, BHIIOJIHEHHOE C BOBMOXHOCTBI OOecCleueHMd IIepBOoTO
OyTH coofmeHMa IO TekKydeM cpelle MexOy MCTOUHMKOM XUIKOTO
IepokKcHUIa BOIOpOIa M KaTaJM3aToPOoM; M BTOPOe COeIMHUTEeJILHOE
opucrocodjieHre, BHIIOJIHEHHOE C BOBMOXHOCTLIO oOOecleueHMs BTOPOTO
oy TH coofmeHMs 1o Tekyuemn cpene MeXIy KaTaJnu3aTopoM u
TeoJioTHMYeCcKkoM dopMaluen.

[0065] CorJlacHO HEKOTOPEM BapMaHTam ocyumeCcTBJIEHUSA,
KepaMMueCKMe YacTHUILH BKJOUAIT COEpPH.

[0066] CorjJacHO IOpyT'MM BapMaHTaM OCYMeCTBJIEHUS, HEKOTOPHEe
13 chepruUuecKUx KepaMMUeCKMX UYacTHl UMelT IMaMeTp, COCTaBJISomMUA
oT npubausuresarHo 0,0625 momMma (11,5875 MM) mo OpubIM3UTEJILHO
0,25 momma (6,35 mmM) .

[0067] CorjacHO CcJeOyIMM BapMaHTaM OCYMeCTBJIEHUI, XUIKUNA
IIepPOKCUL BOOOpPOIAa uMeeT KOHIIeHTPpaluMio HIDKE KOHIeHTpallnn
caMopa30TpeBaHusa XUIKOTO IIepoKCcHIa BOoOoOpoIa.

[0068] CoTJiacHO cJleOVIomyM BaprMaHTaM ocylecTRJIeHUS,
KaTalu3aTop ¥ MCTOUHMK XMIKOTO IIepOKCHIa BOIOPOIAa paclojlaralTCsd
Ha PacCTOSHUM OT TIeOoJIOTMUEeCKOM dopMallM.

[0069] CorJlacHO BOCBMOMY acIIeKkTy, npenjaraeTcsd crioco®

VM3TOTOBRJIECHMA yCTpOﬁCTBa IOJId TIPOMI3BOOCTEBa Ilapa IJIA MWMCIIOJIE3OBaHIMA
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B CTUMYJALUM  TeoJJoTMUeckKOoM  dopMalum, opuyeM  HOaHHEM  CIIOCOO
BKJIIOUAET M3TOTOBJIEHME KaTaJlM3aTopa, IIpMueM »TaHHOe WM3TOTOBRJIEeHUE
KaTaam3aTopa BKJIIOUAET M3TOTOBJIEHUE MHOXeCTBa KepaMruueCcKUx
JacTull, IPONUTHBAHNKE MHOXeCTBa KepaMruuyeCcKnx YaCcTHIL B
KaTaJluTUUIeCcKOM pacTBOpe, BHICYNIMBaHME  MHOXEeCTBA KepaMruueCcKUx
JacTull, n IpoKaJMBaHue MHOXeCTBa KepaMruueCcKnx JacTHIL;
M3TOTOBJIEHME MCTOUHMKA XKUIKOTO IIepoKCHUIa BOOOpOIa; M3TOTOBJIEHUE
[IepBOTO NYyTUM COOOMeHMd IO TeKyuel cpene MeXOy MCTOUHMKOM XKUIKOTO
[IepoKCHOa BOOOPOIAa M KaTaJlM3aTOpPOM; UM M3TOTOBJIEHMEe BTOPOTO IIYyTHU
coofmeHMa IO TeKydeM cpele MexOy KaTalu3aToOpoM M TI'eOJIOTMUECKOM
bopmMaumen.

[0070] CorJiacHO HEeKOTOPEM BapMaHTaMm OCYyIUEeCTBJIEHUS,
BHICYIIMBaHME MHOXEeCTBa KepaMMUeCKMX UYacCTMI BKJIOUAET BHIOEPXMUBAHUE
MHOXECTBO KepaMMUeCKMX dYacTMl, B I[IeuM [Opu TeMlIepaType  BHIIe
npubausuresibHO 150 rpanycos lesbcusd.

[0071] CorJiacHO OPYIT'MM BapMaHTaM ocylecTBJIEHUS,
IPONMTHBAHME MHOXECTBa KepaMMUEeCKMX 4YacCTUl B KaTaJlUTUIECKOM
pacTBOpEe BKJKNUAEeT 3RaMauMBaHMe MHOXEeCTBa KepaMMUeCKMX UYaCTHll B
TeueHMEe MeHee ueM NPUBIM3UTEJSIBHO OOHOTO uYaca.

[0072] CoTJIaCHO cJlenyIomyM BapmaHTaM ocylmecTRJIEHUS,
IpoKaJIMBaHMe MHOXeCTBa KepaMMUeCKMX UYacTUl BKJIOUaeT HaTl'peBaHUue
KepaMMUeCKMX UYacTUL B IIeuM I[IpM TeMlIepaType, COCTaBJgLMer oT
npubiamusuredsHo 200 mo npubiams3uTedabHO 500 rpamycoB lledbcusd.

[0073] CormJjlacHO cCJeIylnIMM BapMaHTaM OCYIMEeCTBJIEHVS, WMCTOUHUK
XUOKOTO IIepoKCcHIa BOOOPOIa BRJUAET XUIKUNM I[IepOoKCUI Bomopola,
VMeRMMY  KOHLEeHTpaluo, cocTaBJdpmyl oOT npubiam3urenabHo 30 1Oo
OpubImM3nuTesJIbHO 70 MACCOBHX IIPOLIEHTOB.

[0074] CorJjilacHO eIe OIOHOMY BapMaHTy OCYINEeCTBJIEHMS, WMCTOYHUK
XUMOKOTO IIepoKCcHIa BOOOPOIa BRJUAET XUIKUNM I[IepOoKCUI BoOopola,
VIMemn KOHIIeHTpallNo, COCTaBJISIYIO oT IpUOIU3UTEJILHO 50
OpUbIU3UTEJILHO 65 MacCOBHX IIPOLIEHTOB.

[0075] CorJlacHO OeBATOMY acIIeKkTy, npenjaraeTcsd crioco®
IPOMBBOACTRBAa IIapa OJS MCIOJbL30BaAHMA B CTUMYJISLUM TeOoJIOTHMUEeCKOMN
bopMauMy, OpuUYeM OaHHHEM CIIOCOo® BKJIOUaAeT M3TOTOBRJIEHME MHOXEeCTBa
yacTHull, BKJIOUAKIMX AKTHUBHEM OKCHI MeTajljla, I'Ie, IO MeHbIlel Mepe,

HeKOTOPEIE "3 MHOXeCTBa YJaCTHUII 3T OTaBJIMBaAKRTCHA B C(]_)epI/IT{eCKOﬁ
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KOHOUTYpallMK; BBeldeHMe B KOHTaKT MHOXeCTBa YacTHIL C KUIKUM
IIepoKCHUIOM BOIOPOIA, VMeRIMM  KOHLIeHTpaluo, COCTaBJIAKIYK  OT
OpubInU3nUTeJIbHO 30 no NOpubim3muTesibHO 70 MaCCOBHX IIPOLEHTOEB, IJId
IPOMBBOACTRBA Iapa; M BBeIdeHMe Ilapa B TeoJIoTMUecKyl dopMaluio.

[0076] CorJylacHO HEeKOTOPHM BapMaHTaM OCYIeCTBJIeHUS, aKTUBHBEM
OKCHUIO MeTaJjJlJla BKJUYaeT IMOKCHI MapTaHla,

[0077] CorJjlacHO OpPYyTMM BapMaHTaM OCYMeCTBJIeHMS, aKTUBHBEM
OKCHUI MeTalJlJla BKJUaeT I[IPOMOTHUPOBAHHHM MEeJIOUHEIM MeTaJlJIOM OKCUI
MapTraHla.

[0078] CoryacHO clenyloIMM BapMaHTaM OCYIEeCTBJIEHUS, aKTUBHBEM
OKCHUI MeTaJlJla BKJUaeT OOMH WMJIM HEeCKOJIBKO D2JIEMEHTOB, BHOPAaHHHX
u3 TpPyNOne, cocrTodmenm mu3 Mn, Ag, Ru, Pb, V, Cr, Co, Cu m Pt.

[0079] CorJlacHO ele OIOHOMY BapMaHTy OCyleCTBJIEHUA,
MHOXECTBO 4YacCTUIL COCTOAT, B OCHOBHOM, 13 [IPOMOTHPOBAHHOTIO
IEeJIOUHEIM MeTaJlJIOM OKCHIa MapTaHlla.

[0080] CorjacHO eme OOHOMY BapMaHTy OCYMECTBJIEHUS, XUIKUMN
[IEPOKCUL BOOOpOIAa nMeeT KOHIEHTpaluo, COCTaBJIAIYIO oT
npubamus3uTresibHO 50 mo NpubIM3UTEJIEHO 65 MacCCOBEX IIPOLIEHTOB.

[0081] CorJjlaCHO HEKOTOPHIM BapMaHTaM OCYMEeCTBJIEHUS, XUIKMUNA
[IePOKCUL BOIOOPOIA uMeeT KOHILIeHTpAaluo, COCTaBJIALIYO
OpubIU3UTEJILHO 60 MAaCCOBHX IIPOLIEHTOB.

[0082] CorjJacHO »OpyT'MM BapMaHTaM OCYMeCTBJIEHUS, HEKOTOPHEe
1“3 MHOXeCTBa YacTull, KOTOPHE M3TOTAaBJIMBALTCSA B chepruuecKon
KOHOUTYPpaALUM, MVMenT IMamMeTp, COCTAaBJAIUY OT NPUBIU3UTEIILHO
0,0625 moMma (1,5875 mMm) pmo npubiamsmuTenbHo 0,25 movMma (6, 35 MM) .

[0083] CorJlacHO HEKOTOPEM BapMaHTam oCcyumeCcTBJIEHUS,
HeKOTOpHe M3 MHOXeCcTBa  4YacTull, KOTOPEE  M3TOTAaBJIMBATCSA B

chepnuecKoOr KOHOUIYpaLMM, MMEIT, II0 MEHBIIeM Mepe, TPU Pa3JIMUHEIX

oraMeTpa.
[0084] CorJlacHO elle OOHOMY BapMaHTy OCYIeCTBJIEHUI», 10
MeHLIIeMn Mepe, TPU PasJINUHBIX omaMeTpa BKJIOUAIOT OMaMe TPH,

cocTaBagomue nOpubamsuresnnHo 0,25 mova (6,35 M), 0,125 nOokMa
(3,175 »mMm) m 0,0625 movMa (1,5875 M) .
[0085] CoTJiacHO elne OIOHOMY BapMaHTy ocylecTRJIeHUS,

MHOXeCTBO YacCTHMI ABJIAITCA IIJIOTHO YIIaKOBaHHEBIMM B KOHTeIZHepe.
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[0086] CoryacHO CJenypoleMy BapMaHTy OCYIMEeCTBJIeHUS, peaKlLus
KUIKOTO epokcuma BOOOpPOIa M  KaTaJlMsaTopa MIPOUCXOOUT Ipu
TeMIIepaType HMWXe YPOBHSA CcaMopa30TpeBaHMAa XUMOKOTO IIepoKcHuIa
BOIOpPOIA.

[0087] CoryjacHO @»ecsaTOMYy acIlekTy, IIpenjaraeTcd YCTPOMCTBO
oJis [IPOU3BOLCTBA napa i MCIIOJIbL30BAaHUS B CTUMYJISLUN
TeoJIOTUUYEeCKOM bopmaumm, opuyeM  OaHHOE YCTPOMCTBO BKJIIOUAET
KaTaamu3aTop, KOTOPHEM  BKJOUaAeT MHOXEeCTBO YacCTMUIIL, BKJIIOU AKX
AKTHMBHEM OKCHI MeTajlJla, M B KOTOPOM, IIO MeHbIleM Mepe, HeKOTOpHe
M3 MHOXEeCTBa UYacCTUI M3ITOTABJIMBAKTCA B CchdepuUUecKoOM KOHOUTYpaLUM;
MCTOUHMK XMIOKOTO IIE€pOKCHIa BOOOPOIa, B KOTOPOM MCTOUHMUK XUIKOTO
[IepOKCHUOa BOOOPOOa BKJOUAET XUIKUM I[I€POKCHI BOINOpPOHa, WMEKIUMN
KOHILIeHTpalMo, COCTaBJILILYO oT NpUBIM3UTEIILHO 30 oo
npubamusnuresibHO 70 MaCCOBHX IIPOLEHTOR; IIepBOe COeOMHUTEJILHOE
IIPUCIIOCOOJIeHMe, BHIIOJIHEHHOE C BO3MOXHOCTBI OOecClleueHUsa IIepBOI0
oyTH coofmeHMa IO TekKyder cpelle MexOoy MCTOUHMKOM XUIKOTO
[IepoKCHUIa BoIopola M KaTalu3aTopoM; M BTOpOe COeIMHUTEeJILHOE
IIPUCIOCOOJIeHMEe, BHIIOJIHEHHOE C BO3BMOXHOCTBI OOeClleueHUsa BTOPOIO
Iy Tu cooBmeHms 1o Tekyuemn cpene MeXmoy KaTaJn3aTopoM u
TeoJIOTHUYEeCKOM dopMalimein.

[0088] CorJjylacHO HEKOTOPHM BapMaHTaM OCYIIeCTBJIEHMS, AaKTUBHBI
OKCHUI MeTajJlJla BKJUaeT I[IPOMOTUPOBAHHEIM MEeJIOUHBEIM MeTaJIJIOM OKCUI
MapTraHla.

[0089] Ipyrue aCIIeKTEH, OTJIMUUTEJIL HEE NpU3HaKU u
IperMylmecTBa CTAHOBATCS OUEBMIHHIMM M3 CJedyllero IHoOpoBHOTO
omnmcaHmsg, KoTrma OHO paccMaTpuBaeTcsd B coueTaHUM c
COIPOBOXIAMMMKY UepTexaMM, KOTOPHEe COCTaBJILAT UYacTb HACTOAmMEIO
ONIMCaHUa U WJINCTPUPRYIT, IIOCPelICTBOM IIpMUMepa, IPMHIMIIE OIMCAaHHHX
n300peTeHun.

OnuvcaHMe UepTexeln

[0090] ComnpoBoxnamwimme UepTexu yopomamnT IIOHMMaHMe
pasHoOoBpa3HEX BapMaHTOB OCYMEeCTBJIEHUS.

[0091] dur. 1 npencTarjigeT BJIOK—-CXeMy, VJLJIOC TPUPYIOIY O
BapMaHT OCYIeCTBJIeHUS YCTPOMCTBAa MOJ4 I[IPOM3BOIACTBa Ilapa, KOTopoe
UCIOJbE3YeTCd B HedTelpOMBCJIOBEX IIPMMEeHeHMSAX, TaKux Kak, HO He

OoT'paHMnuYMBaACE STHUM, CTUMYJIALINMA TeoJIOTUYEeCKOM @OpMaLU/H/I B LeJIaX
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yBeJIMUueHMsa OOOBUM HedTM, OUMCTKA 3aKYINOPEeHHEX TpyOONpOBOIOB WM
pe3epByapoB, HaTpeBaHMe IIepoKCHIa BOOOpOIa WIM IPYTUX TeKyuux
cpel, WIM OTOILJIeHMe XMUJIHX IIOMelleHuM Ha OypoBOM IJIomanke WM B
IpyT'OM MecTe, B COOTBETCTBUM C HACTOAMMM M300peTeHNEeM.

[0092] dur. 2 npencTarjigeT BIIOK—-CXeMy, VJJIOC TPUPYIOIY O
BapMaHT OCYIIECTBJIEHUA crocoba U3TOTORBJIEHUA YCTPOMCTBO oJisa
IpOMU3BOLCTBa Iapa, KOTOpOEe MCIOJbL3yeTcd B  HedTelIpOMHCIIOBHX
IpUMeHeHuax, TakKuxX KaK, HO He OTI'paHMUMBAACH SBTUM, CTUMYJISALNA
TeQJIOTHUYEeCKOM ¢opMalMM B LeJaxX YyBeJIMUeHMSa OOOHUM HedTM, OouMcCTKa
3aKyIIOPEHHEX TPpyOOIPOBOIOB WM PEe3epBYyapoOB, Hal'pebBaHMe IIepokKcula
BOOOPpOIa WIM IPYIMX TeKyuux Ccpell, WIM OTOILJIeHMe XUJIBIX IIOMEIeHUN
Ha OypOBROM ILJIOMAaIKe, B COOTBETCTBMM C HaCTOAMMM M300peTeHueM,

[0093] dur. 3 opencraByigeT BJIOK-CcxXeMy, WILJTIOC TPUPYIOILY IO
BapMaHT OCYIeCTBJIeHMA Ccrocoba M3TOTOBJIEHUA KaTajlu3aTopa OJ4d

VICTIOJIE3OBaHMA B TIIPOM3BOIOCTBE Ilapa B COOTBeTCTBMM C HaCTOAMNNMM

n300peTeHrEeM.
[0094] dur. 4 opencraByigeT BIJIOK—-CcXeMy, WJILJTIIOC TPUPYIOIY IO
BapuaHT OCYIIEeCTRBJIEHU S crocoba MIPOM3BOICTBA napa oJjis

MCIIOJIE30BaHMA B HeQTENPOMECIIOBHX IIPMMEHEeHMAX, TakKux Kak, HO He
OTPpaHUUYMBASACE BTUM, CTUMYJALMUS TeoJIOTHMUeCcKOoM odopMaluM B LeJiax
YBeJIMUeHMsa OOOBUM HedTM, OUMCTKAa 3aKyINOPEHHEX TpPYyOOIpPOBOIOB WJIU
pe3epByapok, HaI'peBaHMe IIepOKCHIa BOOOPOLa WM IPyIMX TeKyuux
cpen, WIM OTOIJIEHME XWUJIEIX IIOMEeMeHMy Ha OypOoBOM ILJIomalKe, B
COOTBETCTEBMM C HaACTOANMM M300peTeHUEM.

[0095] dur. 5 IpencTarjigeT BJIOK—-CXeMy, WJLJIC TPUPYIOIY O
BapUaHT OCyWeCTBJIEHUA criocoba IPOU3BOLCTEA napa 0JId
MCIIOJIE30BaHMA B HeQTEIPOMECIIOBEX IIPpMMeHeHMAX, TakKux Kak, HO He
OTpaHUUYMBAACE BTUM, CTUMYJSALUS TeoJIOTMUeCKOoV dopMaluuM B 1LeJIax
yBeJIMUeHMs OOOBUM HedTM, OUMCTKA 3aKyIIOPEHHEX TpPYOOIpPOBOIOB WJIU
pe3epByapok, HaIl'peBaHMe IIepOKCHIa BONOPOLa WM IOPpyIMX TeKyuux
cpen, WIM OTOIJIEHME XWUJIBIX IIOMEMEeHWM Ha OypOBOM IJIomalke, B
COOTBETCTBUM C HaCTOAMMM M300peTeHUEM.

[0096] dur. 6 OpencTaBJgeT rpadux, WJILJTIOC TPUP YU
TeMIlepaTypy BBeOeHMHA UM CKOPOCTB IIOTOKa IIepokKcuIa BoIopona

COIJIaCHO BapMaHTy OCYmMeCTBJICHMA yCTpOﬁCTBa IJI4 IIPOM3BOIOCTBa Ilapa



15

c MCIIOJIE 30BaHMeEM 00% H,O,, B COOTBETCTBUNA c HaCTO AIIMM
n300peTeHMeM.

[0097] O®mr. 7 mnpencraBjadeT Tabauily, WLIIRCTPUPYIYD IaHHHE,
KOTOPHE MNpencTaBJIsgeT I'padukK Ha OuIr. 6.

[0098] dur. 8 npelncTaBjigeT rpaduk, WJILJIIOC TPUPRYIOMUM
TeMIIepaTypy BBEeIOEeHMS M CKOPOCTB IIOTOKa IIepoKcuIa BoIopola
COTJIaCHO BapMaHTy OCYIEeCTBJIeHMS YCTPOMCTBAa OJIA IIPOM3BOINCTBA Ilapa
c MCIIOJIE 30BaHMEM 0% H,O,, B COOTBETCTBUNA c HaCTO AIMM
n300peTeHMeM.

[0099] Odmr. 9A wm 9B mnpelcTabBJAgRT TabJMlbl, WIIRCTPUPYRIME
OaHHBE, KOTOPHE IIpencTaBJigeT I'paduk Ha oour. 8.

[lTonpoBOHOe onMcaHue

[00100] PaccMoTpmM bur. 1, IpencTaBJIA0IUNA BapUaHT

ocymecTBJIeHMa YycTpodcTBa 100 mjas OpoM3BONCTBa IIapa, KoTopoe

MCIIOJIL3YeTCA B HedTEeIpPOMEICIIOBEX IPUMMEHEeHNAX, TaKUX Kak,
HanopuMmep, CTUMYJISLUNA TEeOJIOTUUECKONM  popMalunM 112 B LeJIax
yBeJMUeHMUsS  Ogobwuy  HedpTm. YcrpormcrBo 100  BrJOUAET  MCTOUHUK

XUIOKOTO [epokrcuga BOIOOpOIa 102, KaTajJan3aTop 104, T[IePBEIM
Tpybonposon 506, IPUCOEOUHAKIINY  MCTOUHMK  XUIKOTO  IIepOoKCHUIa
Bomopoma 102 k kaTaauzaTopy 104, Hacoc 508 @mjaga mnepeMemeHUs
XMOKOTO  I[IepOoKCcHMIa BOOOpoma OT MCTOUYHMKA XKUIKOTO IIepOoKCcHuIa
Bomopoma 102 x kaTaimuzaTtopy 104 wm BTOpoM Tpydomporom 110,
OpucoeOUHAIIIMY KaTaauzsaTop 104 K Teojormueckou odopmaimm 112
u/unu  TpyOONpOBONY, Pe3epByapy WIM IPYTOMYy HebTelpOMECIOBOMY
IpUMeHeHUIO 113. Kak HIDKEe OIIMCHBaeTCHd BoJiee OOpPoOBHO, B
ycTpo¥cTBe 100 MOXeT MCIOJBL30BATHLCSA YMEPEHHO KOHIEeHTPUPOBAHHHM
IIepOKCUA BOOOPONAa, KOTOPHM ARBJIAETCH MeHee ONaCHHEM [OJIS XpaHeHUd,
TPAHCIOPTUPOBKK U oO0palleHMa, U €TI0 IpuodpeTeHMe HABJISAeTCS MeHee
ooporocToamuM. Kpome Toro, ycTpoMcTBOo 100 BKJIKOUaeT KaTaln3aTop
104, KOTOpPHM MOXeT BKJIOUATL IIOPUCTYID KepaMUUecKyl IIOIJIOXKKY,
KoTOpada ABJISAETCH MeHee IOPOTOCTOAMEN B [IPOU3BOLCTEE u
openoTBpallaeT MHOI'Me M3 OIpobJiieM, CBSA3aHHEX C IIpellleCTBYIVMI
KaTajamMsaropaMy, TaKMUx Kak 3aBOIHEHNE u IpexneBpeMeHHOe
OTpaBJIeHMe KaTajiM3aTopa, Kak HMxe OyImeT oIMcaHo 0oJjiee INOOPOOHO.
[Tap, IPOM3BOAMMEIN  ycTpoucTBoM 100, MOXeT  MCIOJIB30BaATBECH B

HeCKOJIBKHMX He(]_)TerOBABICJ'IOBBIX IIPMMEHEHNAX, TaKMX Kakr, HO He
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OTpPaHN4YMBafACh DTUM, yBeJIndyeHre HedTeoTmauuM ILjacTa, OUMCTKAa
oBopynmoBaHMA, HarpeBaHUe IepoKCcuUIa BOIopona VI IPYyTUX
XUOKOCTEV, OTOIJIeHMEe XWUJIBEIX IIOMENeHMM B HedTeNpOMHCJIOBOV 30HEe WM
IpyITre IPpVMMEeHeHUS.

[00101] PaHee cuwmuTau, UTO IIPpM  UCIHOJBL30BaAHUM  YMEPEeHHO
KOHIeHTPUPOBaHHLM KU OKUM [IEPOKCUL BOIoOpoa He ABJISETCSH
INOOXOOAMM IJIS IIPOM3BOIACTBAa Ilapa M MOXEeT BH3HBATH 3aBOIHEHME
KaTajgusaTopa W/MaM BHS3HBATL BHCOKYIHD CTEIeHb »Oe3aKTHUBaALUM MU
OTpaBJIeHUA KaTajlM3aTopa. KpoMe TOI'Oo, CuMTalM, 4YTO CTabuin3aTOopH
B YMEPEHHO KOHLIEHTPUPOBAHHOM epokcune BOIopona IOOJDKHEL
[IPUKPEIJIATECA K KaTajlu3aTopy B TeueHUe KOPOTKOT'O nepuona
BpeMeHM, UTOOH «OTPaBJATE» WM Oe3aKTUMBMPOBATH KaTalnu3aTop.
OODHaAaKO HeOXUOaHHO OBJIO OOHapyXeHO, UYTO KaTajlM3aTop COIJIaCHO
HacTodAlleMy M300peTeHUI He 3aBOIOHAeTCs, Kor'Da C HMM BCTyIaeT B
KOHTAKT YMEePeHHO KOHIEHTPUPOBAHHHM II€POKCHI BOINOpOIa B TeueHHUe
IPOOOJIKUTEJIEHEIX  [IEPUOLOB BpEeMeHH, u  OBLIO OBHapyXeHO, uTo
CKOPOCTL Oe3aKTuBalMM MM CKOPOCTBH  OTpaBJIeHUMA  KaTajlu3aTopa
COIJIaCHO HacTodlleMy M300peTeHul, KoI'Da C HUMM BCTylaeT B KOHTAKT
YMEePpeHHO KOHIIeHTPUPOBaHHLIM IepoOKCUI BOIOpOIa B TeueHNe
IPONOJIXMTEJILHEIX IIepPUMOIOB BPEMeHM, YMeHbIlaeTCcd B 3HAUMTEJILHOM
CTelleHM, KaK HMXe OyIeT oImMcaHo 0OoJjiee MompoOHO.

[00102] CHOBa paccMOTpuM OUT. 1, WLIIOCTPUPYINUN WMCTOUHUK
XMIOIKOTO Iepokcuma Bomopoma 102, KOTOPEIM  BRJIOUAET YMEPEeHHO
KOHIEHTPUPOBAHHEY XUIKUNM I[IepPOKCHI BOIOOPOIa M MOXeT OpelcTaBJISATh
cobom Jmobo¥ MNOOXOOAmMM MCTOUHMK, TaKOoM KakK, HaIpuMep, MOOUJILHLM
KOHTelHep KUIKOTO Iepokcuma BOIoOpoOIa. CorJiacHO HEKOTOPEM
BapMaHTaM OCYIEeCTBJIEHMSA, MCTOUHMK XMIKOTO IepokKcHIa Bormoponma 102
COOEPXMUT XUIKUNM TIIepOoKCHI BOIOPOIa, KOTOPHM MMeeT KOHILeHTpaluo,
cocTaBJdnmy® OT Opubin3uTesabHo 30 nmo npubiam3amTelibHO 70 MaCCOBEHX
npoleHToB. CoOIJlacHO HEKOTOPEM BapMaHTaM OCYIEeCTBJIEHUS, WMCTOUYHUK
KUIKOTO Iepokcuma BOIOpOIa 102 COOEepXuT KUOKUM [IEPOKCUT
BOIOpOINa, KOTOPHM MeeT KOHIIEHTpAalNo, COCTaBJIAKIYO oT
OpubIU3nUTeJIbHO 50 Ho HOpubIU3UTEJIEHO 65 MaCCOBHX IIPOLEHTOB.
CornJjiacHO IPpYyTVMM  BapMaHTaM  OCYIEeCTBJIEHUS, VCTOUHMK  XMIKOTO
IepoKcuIa Bomopola 102 comepXxuT XUIOIKKM TIepOoKCHUI  BOIOpona,

KOTOpBIﬁ MeeT KOHLEeHTpaluuwo, COCTaBJIAKIIYO HpM@J’IMSMTeHbHO 60
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MacCCOBEIX TIIPOLEHTOB. COIJIaCHO HEKOTOPHM BapMaHTaM OCYmecTBJIeHUd,
VMCTOUHMK XUIKOTO IIepoKcHUIa Bomopola 102 COIDepXUT XUIKUM IepOKCHUI
BOOOPOIAa, KOTOPHM uMeeT KOHIIeHTPalMio HIIKe KOHIeHTpallnn
caMopas30TpeBaHMa XUIKOTO IIE€POKCHUIa BoImopona (npubim3uTesibHO 64,7
MacCCOBEIX TIIpolleHTa) . CoIJlacHO HEeKOTOPHM BapMaHTaM OCYymecTBJIeHUd,
XUOKMY — TIepOoKCHI  BOIOpOIa CMemMBaeTcd C  BOIOOM, OOHUM  WJIU
HEeCKOJIbKUMA cTabuam3zaTopaMu, KOTOpPHE MOTYT OoB0aBJIATLCHA
NPOMBBOOUTEJIEM IIePOKCHIa BONOPOIa, W/WIM CMeChbl IPYIMX DJIEMEeHTOB
OJIS TIIOJIYYEeHMS BHIIEYIIOMSHYTOM MaCCOBOM TIIPOLIEHTHOM KOHIEeHTPpAaluM.
CorJlacHO HEeKOTOPHM BapraHTaM oCymeCcTBJIeHUS, cTadbmuam3aTop
BKJIIOUYAET OOHO WM HECKOJIbKO COeIMHEHMM, MOpelcTaBJIdlmMx cobon
bocdopHEEe KMCIOTH, GOCOOHOBEHE KUCIOTH, HeOpTaHMUeCKMe CTaHHATH,
TaKOM KakK CcTaHHAT HaTpusa, OpyI'Me aHaJIOTMUHBE BelecTBa WU
noOaBKU.

[00103] CormJjlacHO BapMaHTy OCymeCTBJIEHUS, KOTOPHIM
OPOMJUIOCTPUPORBAH Ha Oour. 1, MCTOUHMK XUIKOTO IIepokKCHIa BoIopona
102 mpucoemmHAeTCcHa K KaTauzaTopy 104 [OOCpPeICTBOM IIepBOTO
TpybonpoBoma 106, KOTOPHM IOCTABJIAET XUIOKUM IIePOKCHI BOIOPpOoIa B
KaTaanu3aTop 104 C 3amaHHOM CKOPOCTBIO. CoTJlacHO  HEKOTOPHM
BapMaHTaM OCYIeCTBJIEHUSI, CKOPOCTb, C KOTOPOM XUIOKUM II€POKCUI
BOOOPOIa IOOCTaBJAeTCS B kaTalmzaTop 104 uepes IMNepPBHM TPYOOIPOBOI
106, 4aBJAeTCs IIepeMeHHOM U peryJMpyeTcs I[IoCpeldcTBOM Hacoca 108.
CoTJlaCcHO HEKOTOPHBIM BapMaHTaM OCYIEeCTBJIEHMS, IIePBHM TPYOOIPOBOL
106 TaKxe BKJIOUAET OIOVH I HECKOJIBKO KJIallaHOB (He
IpelcTaBJIeHHHX He uepTexe), PacxoIoMepoB (He IOIpelcTaBJIEHHHBX He
yepTexe), nIm OIpYITUX MeXaHM3MOB oJIis U3MepeHnI n/nnm
pPeryJIuMpoBaHMsa CKOPOCTM IIOTOKa XMOKOTO IIepoKCcHIa BoIopoma U3
MCTOUHMKA RKMIKOTO Iepokcuma Bomopola 102 B kaTadm3aTop 104.
IlepBul TpydomnpoBon 106 MOXeT IPedCTaBJIATL CoOOM JI0OOM MMOOXOISMUMN
IyTh IIepeMelleHUS WM COeOVMHUTEJILHHM MexXaHU3M OJIS TPaHCIOPTUPOBKU
XUMOKOTO  I[IepOoKCHUMIa BOIOOpOda M3 MCTOUHMKA KUIKOTO IIepoKcHuIia
Bomopoma 102 B kaTajmuszaTtop 104, Tako¥ Kak, HalOpuMmep, Tpyda,
IJIaHT WJIXM Kamepa. CoIJlacHO HEeKOTOPHEIM BapMaHTaM OCYyIecTBJIeHUd,
MCTOUHMK XUIOKOI'O Iepokcuma Bomopoma 102, Hacoc 108 m kaTaamsaTop
104 pacnojaralTcsa Ha pacCTOSHMM OT TeoJloTrMdeckou oopmauum 112,

KakK TIpeOCcTaBJIEHO Ha (]_)I/II‘. 1, UyTOOE YMEeHBIaJlJaCk BO3MOXHOCTB TOIO,
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UTO KMIKMM  pacTBOp IepokKcuOa Bomopoma OyHOeT IIOCTyIaThb B
reojiornueckyrn o¢opmaumo 112, TakuMm o0O0pa3oM, COIJIaCHO HEeKOTOPHEM
BapuaHTaM OCylleCTBJIeHNs, KaTam3aTop 104 He pacrnojaraeTcd BHYTPU
TreoJioTMUYecKor odopMaumum 112, HO pacnoJjaraercsd BOJIM3M MIM Ha
oInpeneJyleHHOM PacCTOSHUM OT TI'eoJlIoTMUecKoM  odopmaumm 112, ITo
CymecTRY, COIJIAaCHO HEKOTOPHM BapMaHTaM OCYmMeCTBJIEHUS,  KUOKUMN
pacTeoOp I[epOoKCHIa BOOOpOLa He IlepekauMBaeTCsa B TIeOJIOTMUECKYIO
dopmaumio 112, HO BMECTO 3TOIO pearuMpyeT C obOpa30BaHMeEM Ilapa Ha
KaTaamsaTrope 104, KOTOPEM  pacrnojlaraeTcs Ha  PacCTOSHMM  OT
TeoJyioTudeckom dopmaumm 112.

[00104] CormJjiacHO HEKOTOPEM BapMaHTaMm OCyWeCTRJIEHUI,
kaTamms3aTop 104 BrImoUaeT MHOXECTBO KepaMMUeCKMX uYacTul. COoIJIacHO
HEKOTOPHEM BapMaHTaM OCYIeCTBJIEHUI, KepaMMUeCKMe UYaCTHUIE BKJIIOUAKT
cheprl, MMeKNMe paszJiMuHble OMaMeTpbl. COIJIaCHO HEeKOTOPHM BapMaHTaM
OCYWEeCTBJIEHUS, KepaMMUeCKMe UYacCTUIUH YIaKOBAaHH BHYTPM KOHTeMHepa
TakMM o00pasoM, UYTO IIPOCTPaHCTBO Mexny ©0oJiee KPYHIHBEMM chepaMu
3aloJIHAeTCHd, 1o MeHbIIeM Mepe, YaCcTUYHO, coepamm MEHBIINX
pasMepob. CoOIJlaCHO HeKOTOPHM BapuaHTaM OCYIeCTBJIEHUA, MeJIKKe
cbeprl pacnojaramTcad MexOy KpyIOHEMM cdepaMs TakuMmM ofpa3oM, UTOo
OCHOBHOM 00BeM, B KOTOPOM HaxXOIMUTCA KaTalmuzaTop 104, 3anojHsaeTcd
KepaMudeCKVMA YacTHlaMuA . CorJiacHO HEKOTOPEM BapMaHTaM
OCyWeCTBJIEHUS, cheprl VIMET oraMeTp, COCTaBJIARMUN oT
npubamusuressHo 0,0625 monMma (1,5875 MMm) mo npubausureabHo 0,25
noviMa (6,35 wMMm). CoTJlacHO HeKOTOPHM BapMaHTaM OCyMeCTBJIEHUS,
noJjlydaeTcsa MaKCHMaJIbHO IJIOTHas yllakKoBKa cbep, KOTOPYK OIpenelIseT
TpMMOOAaJIbHOEe paclipenelieHue coep. CoOIJlaCHO HEKOTOPHM BapMaHTaM
OCyWeCTBJIEHUS, B TPUMOOAaJIEHOM pacrpenejleHUN COCTaBJIALT
OpUOJIU3UTEJIEHO 45 HOpoUeHTOBR, 35 NOpoUueHTOB M 20 IpOLeHTOB oObeMa
cbepH M3 aKTUMBMPOBAHHOTO OKCHIa aJIoMMHMSA, uMekmue 0,25 nOoviMa
(6,35 MMm) B mmametTpe, 0,125 movMma (3,175 mMm) B nouameTpe m 0, 0625
miorMa  (1,5875 MM) B OmamMeTpe, COOTBeTCTBeHHO. COTJIACHO HEeKOTOPHM
BapMaHTaM OCYIEeCTBJIEHKA, [oJiydaeMyl YyIakoBKYy cCcbep olpelejideT
fuMonaJiIbHOe paclpenejieHue cdpep. CoIJlaCHO HeKOTOPHM BapMaHTaM
OCyWeCTBJIEHUSI, B OUMO I aJIb HOM pacrpenejleHUN COCTaBJIALT
npubams3uresibHO 45 mnpolleHToB obweMa coepH, uMmenmue 0,25 OorMa

(6,35 MM) B IMaMeTpe, ¥ 55 IIpOLeHTOB o00OBeMa COCTaBJIART COepHl,



19

uMmeromme 0,125 goma (3,175 MMm) B guamMeTpe. TakuMm o6pasoM,
COTJIaCHO HeKOTOPHM BapMaHTaM OCYIEeCTBJIeHMSa, COQEepH UMERT TPpU
Pa3JIMUHEIX IOMaMeTpa (TpuMoLaJiIbHOe paclpelejieHue) ; COIJIaCHO OPpYyIUM
BapMaHTaM OCYIECTBJIeHMA ChepH MMEeRT IBa pPas3JIMUHBEIX OHaMeTpa
(bMMOIaJIbHOE pacllpelleJiIeHre) ; IPpM STOM, COIJIACHO OPYIMM BapMaHTaM
OCYIIECTBJIEHUA COepH MMEKRT UYeTHpe WM ©0oJiee pPas3JIMUHEX OUaMeTPOB.
CormJlacHO OpYyTUM BapmUaHTaM OCyWeCTRJIEHU A, KaTajan3aTop 104
BKJIOUaeT COepH, MUMenmMe OIMH InamMeTp. COIJIaCHO IOPYI'MM BapMaHTaM
OCylmecCcTBJIeHMUA, KaTam3aTop 104 BrjowdaeT cbepr, uMemui 0Oojiee UeM
TPU Pas3JIMUHEX »OUuamMeTpa. COIJIaCHO IPpYI'MM BapMaHTaM OCYIeCTBJIeHUS,
KepaMMUeCcKue YaCTHULE [IPUHMMAaT WHEEe O(QOPMH, TaKMue KakK, HallpuMep,
KBagpaTHasa dopMa, IOIpAMOYIT'OJIbHas dopMa MM TpeyTroJibHad o¢opma;
COIJIaCHO IOpyI'MM BapMaHTaM OCYUWeCTBJIEHUS, KepaMUUeCKue YacCTULE
MOTYT IIPMHMMATE JIOOEEe »OpyIrMe nomxonAamue QOPME, ¥ OHM MOTYT
npencTaBJIATb CcOoOOM IJIOTHOYIIAKOBAaHHEE KOMKM, SKCTPYIOATH, KYCOUKMU,
TpaHyJIE VI X coueTaHUA. CorJjiacHO HEKOTOPEIM BapMaHTaM
OCYIIECTBJIEHN A, KepaMMUueCKMe UYaCTUUE ABJIAITCHA IIJIOTHO YIIaKOBaHHEMU

B KOHTelMHep (He HOpeIcTaBJIeH Ha uUepTexe) .

[00105] KepamMmmnueckue YyaCTHIIEL KaTaJamuszaTopa 104 MOTYT
COCTOATDH nu3 JodoTo IIOOXOOAImeTro KepaMrMuyecKoI'O MaTepuasa.
Hampumep, COTJIaCHO HEKOTOPEM BapMaHTaM ocyluecTRJIEHUS,

KepaMMuyecKMe 4YacTHUIE COCTaBJIAT OOVMH WMJIM HECKOJBLKO MaTepMralloB,
NpeIcTaBJISOIMX CO00M OKCHUI aJIOMMHMSA, OUOKCUI KPEeMHMS, OBOMHOM
OKCHI KpeMHUMS U aJIIoOMMHUSA WIM OPYyTOoM  aloMOCUMJIMKAaT,  IOUOKCUI
LUUPKOHUSA, AKTUBUPOBAaHHEI yTOJIb WJIIN OpyT oM KepaMUue CKUM
OTHeYINOPHEM oOKcur. CoIJlaCcHO HOpyT'MM BapMaHTaM OCYyIeCTBJIeHUHd,
KepaMMUYeCcKMe UYacCTHLE TakKxXe BKJIOUALT LeOJIMTHEE MOJIEKYJISPHEE CUTa
WM CeJIEKTMBHEE KepaMrMuecKre MaTepuaJel IPpyImx ¢opMm. COIJIacHO
HEKOTOPHM BapraHTaMm OCyIeCTBJIEHUS, KepaMUyeCcKue YaCTULE
COCTAaBJIAET COUeTaHMe KepaMMUeCKMX MaTepraJioB. COIJIACHO HEKOTOPHM

BapMaHTaM OCYmeCTBJIEHMA, KepaMMUeCKMe UYaCTHIE ABJIARTCA TIIOPVMCTEIMM

n, TaKVIM O@paSOM, MMelT IJiomanm BHYTpeHHeﬁ n BHemHeM
HOBerHOCTeﬁ. CorJjiacHO Py IT'VM BapMrMaHTaM oCymeCTBJIEHMA,
KepaMMnueCKHre YaCTUMILEL He ABJIARRTCA IIOPUCTEIMM . CorJiacHO

aJIETEPHATMBHEIM BapMaHTaM OCYIMeCTBJIEHMA, KaTaJlM3aTOp He BKJII4YWaeT

MHOXEeCTBO 4YacTHrl, HO BMeCTO 3STOI'O BKJIOUaeT €eIVMHYI YaCTHUIly, TakKyIo
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KaK IopucCcTasg MOHOJMUTHaS WIM gSUencTas dYacTulla, KoTopasd, IO
MeHbBIIer Mepe, B3alloJIHAeT KOHTeMHep IJIid KaTajgm3aropa. COoIJIacHO
HEKOTOPHM BapMaHTaM OCYIEeCTBJIEHMS, KepaMrMuecKMe YacCTULH SBJISOTCSI
AKTMBUPOBAHHEMM B TOM CMEICJIE, UTO OHM MMenT OOJIbIIYID ILJIomAalb
IIOBEPXHOCTH, IIOMMUMO IMpenlojlaraeMoM IJIomalM BHEMHelM I[IOBEepPXHOCTH.
CoTJlaCcHO HeKOTOPHM BapraHTaM OCYIeCTBJIeHKM, IIJlomalb BHYTPeHHeN
IIOBEPXHOCTHY BHOCKUT S3SHAUMTEJILHEM BKJIAO B BHIEJeHMe KaTajlu3aTopa
opu  QOPMOBAHMM ¥ IIOJIE3HOCTDL (aKTUBHOCTE ) OUCIEPTUPOBAHHOTO

KaTallmsaTopa B TIIpolieCce IIPVMMEeHEHMA.

[00106] CormJlacHO HEKOTOPEM BapMaHTaMm OCyleCTBJIEHUS,
KepaMUUeCcKue YaCTUILEL KaTajausaTropa 104 [IPOIUTHEBAET
IIPOMO TUPOBAaHHEIM MeJIOUHBIM MeTaJlJIOM OKCHUI MapraHua,

IPOMOTUPOBAHHEM MEeJIOUHEM MeTaJlJIOM OMOKCUI MapTraHlla WIXM »Opyroe
KaTaJluTUUYeCKoe BelleCTBO. Kak OIIMCHBAETCH HIXE, COTJIaCcHO
HEKOTOPEM BapraHTaM OCYylleCTBJIEHU S, KepaMrUuecKue YaCTULE
IPONIUTHBAKTCA I[IOCPEeICTBOM 3aMauMBaHMUA KepaMUUeCKMX dYacTHUl, B
KaTaJIUTUUECKOM BelleCTBe B TeUeHMe HeKOTOPpOoT'o Iepuola BpPeMeHU.
CorJlacHO BapMaHTaM OCYIEeCTBJIeHMS, B KOTOPHX KepaMMuecCKMe UYaCTHIIE
ABJISIOTCA TIOPUCTHEMU MJIM MHBEIM o00pa30oM MMEeT IJIomanIy BHYTPEHHeM u
BHemHeM IOBepxXHOCTEN, TU Jiomannu BHYTPEeHHeN u BHemHeM
[IOBepxXHOCTEMN KepaMnueCcKMx JaCTHII MNPONIUTHBAKTCSA, KoT'oa
KepaMMueckKMe UYacTHMUE 3aMauMBalnTCad B 2 KaTaJMTUMUEeCKOM BelleCTRe.
CorJiacHO HEKOTOPEM BapMaHTaM OCYIEeCTBJIEHUA, KaTaJlUTUJIeCcKoe
BelleCcTBO BKJOUAET, KaTMOHE, II0 MeHbIlel Mepe, OIOHOTO BJIeMeHTa,
KOTOPHEM MMeeT OlIpemeJIeHHYID CTelleHb OKMUCJIeHMS, OIpuuyeM KaTUOHE
oBpas3zynT TaKMue BJeMeHTH, Kak Mn, Ag, Ru, Pb, V, Cr mm Co wmIu
IpyTMe TIepexOIHEe MeTalJlJlbl MM OJlaropOoIHBE MEeTaJJIH, Takue KkKak Cu
NN Pt. CorJlacHO HEeKOTOPEM BapMaHTaMm OCYWEeCTRJIEHUA,
KaTaJllUTU4IeCKOe BEMeCTBO BKJIOUAET MTPOMOTUPOBAaHHEE meJIOUYHEMU
MeTaJlJlaMM KaTMOHHEE YaCTMIH, TakMe KakK, HO He OI'paHuuUMBAaSiCH
2TUM, 4YaCTMILE, OIMCAaHHBEE BHIE. BapMaHT OCYINEeCTBJIEHMS IIpoliecca
M3TOTOBJIeHUA kaTam3aTop 104 Hwxe onoucHBaeTcHd 0OoJjiee IIOOPOOHO B
coyeTaHun cC ¢ur. 3. COIJIaCHO HEKOTOPHM BapMaHTaM OCYIEeCTBJIeHUSH,
KaTaJlUTUYeCKOe BeMeCTBO BRKJKYaAEeT OIJHO WM HEeCKOJIEKO BEMeCTB,
IpencTaBJIgRMMX coBoM IepMaHT'aHAT HaTpua UM MaHTaHaT HaTpuA.

CorJlaCHO IOpyI'MM BapMaHTaM OCYIEeCTRBRJIEHUHA, KaTaJIMTUUeCKOe BelleCTBO



21

BKJIKUAET TUIPOKCHUI HaTpMad UM TIUIPOKCHUI KaJiud, KOTOPEE 3aTeM
IpoKaJMBawTCd, o0pal3ysa IOIPOMOTHUPOBAHHHM MEeJIOUHEIM MeTallJIOM OKCUI
(M DMoKCUI) MapTraHla. THUINJYHBEE COEOMHEHMS MapTlaHla C JeTy4dVMU
aHMOHaMM MIpelcTaBJIginT coboM HMTpaT MaplaHlla, alleTaT MapTraHla u
T. I.

[00107] CorJlacHO ele OIHOMY BapMaHTy oCylueCcTBJIEHUS,
kaTamuzaTop 104 BrIIwUYaeT MHOXECTBO UYacCTWUII, KOTOpHE obpasyeT
AKTHMBHEM KepaMMUeCKMV OKCUI B KOHCOJIUIMPOBAHHOM COCTOAHUM 0es
HIDKeJIexamero KepaMrMueCcKOoTO MaTepmasa. Hanpuwmep, COTJIaCHO
HEKOTOPEIM BapMaHTaM OCYIeCTBJIEHUSA, Takue ofbpasywoire KaTMOHE
MeTaJlJiel, kKak Mn, Ag, Ru, Pb, V, Cr, Co wmiu »OpyIue IepexXOIHEe
MeTaJlJIk, MJin OJIaTOPOOHEIE MeTaJlJIH, Taxkme Kak Cu MJIN Pt,
MCIIOJIE3YIOTCHA B COCTaBe KepaMMUeCKOI'O OKCcHIOa caMu IIo cebe B
KOHCOJIMOUPOBAHHOM COCTOAHMM, o0Opasysa MHOXeCTBO uYacTull. COIJIaCHO
HEeKOTOPLM BapuaHTaM OCyIIeCTBJIEHUHA, KepaMruecKue YaCTULE
npencTaBJIglT cobor cohepr, uMenmMe pas’3JIMUHHEe OMaMeTpsl. COoIJIacHO
HEeKOTOPLM BapuaHTaM OCyIleCTBJIEHNHI, KepaMruecKue YaCTHULE
yIlakKoBaHE BHYTPM KOHTeMHepa TakuM o0pasoM, UTO I[IPOCTPaHCTBO
Mexny ©OoJiee KpyHNHHMM cdepaMy 3aloJiHAeTCcsd, IO MeHbIled Mepe,
YacTMUHO, cdhepaMr MeHBIMX pasMepobB. COIUIACHO HEKOTOPHEM BapuaHTaM
OCYIIECTRBJIEHNHA, MeJIKMe CcOepH pacrojiaralnTcd MeXOy KPYIIHEMU chepaMum
TaKMUM oBpasoM, uTo OCHOBHOM obweM, B KOTOPOM  HaxXOIOUTCH

KaTanuzaTtop 104, 3RanojHSeTCcd KepaMMUeCKMMM dYacTullaMv. CoTJIaCHO

HEKOTOPEIM BapMaHTaM OCyIMeCTBJIEHUS, chepn MMEIOT omMaMeTp,
cocTaBJadmMUy  oT HOpudbiamsuTesbHo 0,0625 monMma (1,5875  wmM) oo
IPUOIIN3UTEIJIBEHO 0,25 noMa (6,35 MM) . CormJlacHO HEKOTOPEM

BapMaHTaM OCYMeCTBJIEHUA, IIOJydaeTCd MaKCHMMaJIbHO ILJIOTHasa YIaKOoBKa
coep, KOTOPY omnpeneyseT TPpUMOIAaJIbHOE pacrnpenejieHne coep.
CorJlacHO HEKOTOPHM BapuMaHTaM OCYIeCTBJIEHUH, B TPUMOOAaJIEHOM
pacrnpenejyieHUn COCTaBJIAT IPUBIIN3UTEJIEHO 45 MIPOLIEHTOR, 35
npoueHToB M 20 MOpPOLIeHTOB oOBbeMa cCchepH M3 aKTUMBUMPOBAHHOTO OKCHIA
ajmoMuHM g, wuMenomue 0,25 ngovMa (6,35 MMm) B numametrpe, 0,125 mOonMa
(3,175 M) B mmamerpe um 0,0625 movMma (1,5875 MmMm) B ImMaMeTpe,
COOTBETCTBEHHO. CorJjiacHO HEKOTOPEIM BapMaHTaM  OCYMeCTRBJIEHUS,
nojiyyaeMyrn YIakKoBKy cbep omnpenesydgeT OMMOIaJIbHOE paclipellelJIeHre

chep. CoTJylacHO HEKOTOPHM BapMaHTaM OCYMEeCTBJIEHMVs, B OMMOIAJbLHOM
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pacrnpenesjieHUM COCTAaBJIART NOpUubIM3UTeJIbHO 45 T[poleHTOB oObeMa
cbhepr, wumenmme 0,25 monMma (6,35 MM) B IMaMeTpe, ¥ 55 MpolLeHTOB
obweMa cocTaBJagT coepH, wuMenmue 0,125 mOonMa (3,175 ) B
oraMeTpe. Taxkmm oBpaz3oM, COTJIaCHO HEKOTOPEM BapMaHTaM
OCYIIECTRBJIEHUA, COQEpH MMERT TPpU Pas3JIMUHEIX IOMaMeTpa (TpMUMMOIaJibHOE
pacnpenejieHMe) ; COIJIaCHO OpyI'MM BapMaHTaM OCYIeCTBJIeHUId Coeprl
VMEeT OBa pPas3JIMUHEIX »OUaMeTpa (OuMomallbHOEe pPacllpelleJIeHre) ; IIpu
TOM, COIJIaCHO OPpYyI'MM BapMaHTaM OCYIEeCTBJIEHMS COEeph MMEKT UeTHpEe
VI BoJiee PasJInUHBIX O/aMeTpPoOB. CorJjiacHO OpyTVMM  BapuaHTaM
OCVyIeCcTBJIEHUS, kaTammzaTop 104 BriwdaeT CcOepH, MMeolMe OOUH
oraMeTp. CoIJlaCcHO »OPpYyI'MM BapMaHTaM OCYIEeCTBJIEHUSI, KaTaJlnu3aTop
104 BxJmouaeT chepH, uMeomUM O0oJjiee UYeM TPU Pa3JIMUHEX OMaMeTpa.
CorJjlacHO HOpyI'MM BapMaHTaM OCYIEeCTBJIeHUSA, KepaMUUueCKMe UYaCTUIE
IpMHMMAKT MHEe OQOPMHE, TakKue Kak, HalpuMep, KBalpaTHad ©GopmMa,
OpaMOyTOJIbHasg GopMa WM TpeyroJibHasa ©¢opMa; CoIJlaCHO IOPpYyIMM
BapMaHTaM OCYIeCTBJIeHNA, KepaMUuecKMre UYacCTHUUE MOT'YT I[IPMHMMATH
Jobee OpyTue noaxomamye GOPMEI, ¥ OHM MOTYT IMIPeOCTaBJIATL coboM
[LJIOTHO VYIIaKOBaHHEE KOMKM, BKCTPpyIaTh, KYyCOUKM, TPaHYJIEl WM WUX
codueTaHUA. CorJjiacHO HEKOTOPEM BapmaHTaM OCYIEeCTBJIEHUS,
KepaMMueCKMe YacCTHUE ABJISOTCS IIJIOTHO VYIIAKOBAHHEMM B KOHTEMHEp
(He mnpencrTaBJieH Ha dYepTexe). COIJIACHO aJIbTEePHATUMBHOMY BapMaHTYy
OCYIIEeCTRBJIEHMA, KaTaJlM3aTop He BKJKOYaAeT MHOXeCTBO UYacCTMI[, HO

BMeCTO OSTOI'O IIpelcTaBJIAeT coboM emIuHYID uYacTUly, KOTOpad cCcaMa IIO

cebe BKJIIOUAET aKTUBHBM KepaMrueCcKun OKCHUI, IocpelCcTBOM
KOHCOJIMOALUWMN .
[00108] CorJiacHO CJIeOVIOUM BapMaHTam OCYyIleCTBJIEHUS,

kaTamzaTop 104 MOXeT BKJIOUATE YaCTMLE OKCHIOA MeTaljljla, TaKMe Kak
YacTHMUE aKTMBHOI'O OKCcHOa MeTajula. CoOIJIaCHO TakuM BapuaHTaM
OCVYIIECTBJIEHN A, UYacCTHMUE OKCHIa MeTajijla MOTYT oO0pas3sOBEBATLCA WK
KOHOUTYPUPOBATHECA B JIOOOWM XeJjlaTeJIbHOM (QopMe, TaKOoM KaK oOHa WM
HeCKOJIBKO M3 (GOpM, OIMCAHHHX B HaCTOMAlleM OOKYyMeHTe B OTHOUWEHUU
bopMEL KepaMUUYeCKMX 4YacCTULl.

[00109] CorjlacHO HeKOTOPHM BapMaHTaM OCYINeCTRBJIEHUI, IIap,
KOTOPHEM MNPOM3BOOUTCHA [NOCPEeICTBOM B3aMMOIEMCTBUA KaTajm3aTopa 104
M IIepoKCHIOa BoOoopona, MMeeT »OaBJIeHMEe, COCTaBJAKIEee BIJIOTH IO

npubamusurensHo 1500 ¢QyHTOB Ha  KBaIPaTHEM  OOUM (4,6 Mlla).



23

CorJiacHO OpYTVM BapraHTaM OCYIEeCTRBJIEHNSH, nap, KOTOPHM
IPOMBBOOUTCA IOCPEeIOCTBOM B3aMMOOEMCTBMA KaTaau3aTopa 104 wu
[lepoOKCHIOa BoLopooa, WMMeeT IaBJieHUe, COCTaBJjidollee BIJIOTE IO
OPpUOIIN3UTEJIBEHO 3000 OyHTOB Ha KBaOpaTHHEM  IOIOUM (9,2 MIa) .
[lpenmnojlaraeTcsa, 4YTO OOJIee BHCOKME OaBJIEHMS CTaHYT OOCTWXMMEMM I10
Mepe YCOBEPIIEHCTBOBaAHMA  OOOpPYyINOBaHMA IJId IIepeladsM U MHOTO
MCIIOJIE30BaHMA I1apa.

[00110] CHoBa paccMmMoTpuM OuUI. 1, oDHOe, COIUIACHO HEKOTOPHM
BapMaHTaM OCYIIeCTBJIeHMS BTopon Tpydonporon 110 npucoelnuHsAeT
KaTaauzaTop 104 xk TeojioTMueckoyM ¢opMaumm 112 wiamM [nojapmee IIap
YCTPOMCTBO oJis yCTpaHeHUd IpensaTCcTBUM nu3 TPpyOOIPOBOLOR,
pe3epByapoR WM IOpyroro HedTeras3orBoTo obopynoBaHusa 113. BTopomn
Tpydonporon 110 MoxeT IPenOCcTaBJIATL coboy  JiodoM  [IOOXOI MMM
MexXaHU3M oJis lepenauu napa, IPOM3BOOUMOTIO [IOCPEenCTBOM
B3aUMOIEVCTBMA XUOKOTO IIepoKCHIa BOoIopola U kaTajlmuzaTopa 104,
TakoM  Kak, HalpuMep, TpyOa, IJIaHD WM  KaMepa. Hanpumep,
reoJiornyeckas oQopmaumsa 112 MOXeT BKJKUYATH DKCIJIYAaTalLUMOHHYIO

HACOCHO-KOMIIPECCOPHYI KOJIOHHY, M BTopoM Tpybomnporon 110 wMoxem

IPUCOEONHATEL KaTajlnu3aTop 104 K BKCITYaTaluMOHHOM HaCOCHO-
KOMIIPECCOPHOM KOJIOHHE . CorJlacHO HEKOTOPEM BapMaHTaM
OCYIIEeCTBJIEHN A, BTOPOMU TPyOOIPOBOL 110 [IEPEHOCUT nap oT

KaTajauzaTopa 104 B @Opyroe YCTPOMCTBO, TaKoM Kak, HalpuUMep,
rnojammee nap YCTPOMCTBO nJIs OUMCTKU HedTelIpPOMEICIIOBOTO
000opyoOoBaHUSA 113, TeIJIoOOMEeHHUK oJisa HarpeBaHUA Iepokcuna
BOOOPOIa WMJIM OPYIHUX XUIKOCTEeM, TeIJIOOOMEeHHMK OJIS OTOIJIEHUS XMUJILX
IIOMemeH B HedTelIpOMEICJIOBOM 30He WM Jioboe »Opyroe IMHOoOXOonAlee
ycrporcTBo. Kak obcyxmaeTcd BHIle, IIap, KOTOPHM IPOM3BOIUTCH
YCTPOMCTBOM 100, MOXeT MCIIOJIL30BATECS B HEeCKOJIbKUX
HedTeNIpPOMECIIOBEX IIPUMEeHeHMAX, BKJOUasd, HO He OTpaHMUMBASACL STUM,
olpeneJjieHHHE IpuMeHeHud, OIIMCAaHHHE B HacTodmeM  OOKYMEeHTe.
CorJacHo HEeKOTOPHM  BapMaHTaM  OCymeCTBJIeHUd, HaopuMep, map
IepeMemaeTCca uepes BTopo¥M Tpybomnporon 110 B mnomamimee YCTPOMCTBO
I0JII YyCTpaHeHMsa TPeldATCTBUM U3 TpyDOIpOBOIOOB, pPe3epBYapoB WU
OpyIToTo HedTeIpOMECIIOBOTO 0B0opPYyOIOBaAHUSA . CorJiacHO HEeKOTOPEM
BapuaHTaMm oCyleCcTBJIeHN S, BTOpPOM TpyDOoNIpoBOnO 110 MMeeT

JOCTATOUYHYIO OJIVMHY , UTOOBR oBecrieurMBaThb PacCIIOJIOXEeHNME MCTOUHNMEKa
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lepokcun Bomopoza 102 wu kaTtaim3aTopa 104 Ha pacCTOSAHUM OT
TeoJIoTHMYeCcKOoM odopmaumum 112 B UeJIX  yMeHbBIIeHUS  BepOSATHOCTHU
POy CKaHN A HellpopealMpOoBaBlLIeT'O [IepoKCcHUIa BOIOpPOLAa B
TeoJIOTUUYECKYD QopMalnmio 112.

[00111] dur. 2 ImpelcTapjigdeT OJIOK—-CXeMy, VJJIOC TPUPYIOIY O
crnoco® 200 wm3roTOBJeHMA ycTpoymcTBo 100 1Jjg HOpOoM3BOIACTBA Ilapa B
LeJjiax MCIOJIB30BaHUA B HeQTelpOMBICJIOBOM IIpMMeHeHuM. CoIJiacHO
HEeKOTOPHM BapMaHTaM OCyIeCTBJIeHrud, crnoco® 200 HaumMHaeTcsa, U
kaTammzaTop 104 wm3rorTaBJMBaeTCHd, KakK IIpelcTaBjdeT OJjok 202. Kak
ONMCHBaeTCHda BHIIe, COIJIACHO HEKOTOPEM BapMaHTaM OCYIeCTBJIEHNA
kaTammzaTop 104 BrIoOUaeT MHOXECTBO KepaMMUECKMX UYacTHl, KOTOPHE
[IPONUTHBAKLTC A KaTalnuTUdeCKUM BeIleCTBOM, TaKUM Kak
IIPOMOTHPOBAHHEM MEJIOUHEIM MEeTAaJIJIOM OKCMI MapraHlla WIM aKTUBHHM
OKCHUI MeTalia . Kak ONMCHBaeTCHd BHIIE, COTJIaCHO HEKOTOPEIM
BapMaHTaM OCYIeCTBJIEHMA KepaMUueCKMe YaCTHULE MOTYT IIPOIUTEBATLCH
IOIPYTHMM SBJIeMeHTaMM WM COYeTaHMAMM SJIEMEHTOB; COIJIACHO IPYIMM
BapMaHTaM OCYIEeCTBJIEHVA, KaTajauM3aTop BKJIKUaeT OOHY WMJIM HEeCKOJIbBKO
yacTHul, KOTOpPHe ofpal3yeT AaKTUBHBEIM KepaMMUeCKMM OKCHUI caM IO
cebe, KaK OIMCEHBAEeTCHd  BHIIE. CorJjlaCHO  HEKOTOPHEM BapuaHTaM
OCyWeCTBJIEHUS, KepaMM4YeCKMEe  YaCTULE (MM 4YacTHLH, KOTOpPHIE
obpasyeT aKTUBHHM KepaMMUeCKUM OKCUI caM 10 cebe) IIOMEemalnTCcd WK
YIIaKOBHBAITCSA B KOHTeMHep, KOTOpHM ofecrneumMBaeT [IOCTYIJIeHM e
XMOKOTO IIepOKCHIa BoHmopola M obecleurMBaeT BEHCBOOOXIeHMe Iapa,
obpaszyrmerocsa B pe3yJbTaTre pPa3JIOXeHN KUOKOTO [IepOKCHUIa
BOIOpOIa, KoI'la OH BCTylaeT B KOHTakKT C KaTaJdmzaTopom 104.
VICTOUHMK XMOKOIT'O IIepOKCHIa Bomopola 102 Takxe IIPpUCYTCTBYeT, Kak
npencrarjgdgeTrT OJgok 204, w OpUCOeIMHSAeTCsa K KaTaJdmzaTopy 104,
HallpyMep, I[IOCPeOCTBOM IIepBOI'C TpyobOolporoma 106, Kak NpedCTaBJISET
BJIOK 206. CorJiacHO HeKOTOPHM BapMaHTaM OCylWeCTBJIEHUSI,
kaTammzaTop 104 3aTeM TMOpUCOeIMHAETCS K TeOoJIOTHMUeCKOoM dopMalumu
112 wu/miy Kk #OojanmeMy YCTPOMCTBY IJIS OUMCTKM TpyOoIpoBoma,
pe3epByapa WIM OPYI'OI'O HedTellpOMEICJIOBOIO IIPUMeHEeHMI IIOCPeOCTBOM
BTOpOTO Tpybomnporoma 110, kak mnperncTaBadgoT Ojgokm 208 m 209. Kak
ONMCHEBaeTCs BHIIE, KaTajJlu3aTop MOXeT TakKxXe IIPUCOeIVHATLCS K
IPYTUM HedTelIpOMECJIOBEM I[IPMMEeHeHUSAM, TaKMM KakK TellJIOOOMeHHUKU

OJIA Hal'pbeBaHMA TIIepOKCHUIa BoIOopoIoa WM IOPYyI'UX ?KI/I,JIKOCTeﬁ, MJIn
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TellJIOOOMEeHHVKM OJIS OTOIJIEHMSA XUJIBEIX IIOMelleHUM B HedTelIpOMECJIOBOM
30He. Kak omnmMcHBaeTcd BeIme, KaTaJdmzaTop 104 MoxeT comepXaTbCs
BHYTPM KOHTelMHepa, KOTOPHM IMNIPpUCOeIMHSAeTCd K IIepBOMY ¥ BTOPOMY
TpydonposonaM 106 m 110 m MOXeT pacHnojlaraTbCd Ha PacCTOAHUM OT
TeoJIOTUYEeCKOM QopMauuu 52.

[00112] dur. 3 HOpexncTarBJsgeT OJIOK-CXeMy, VJJIIOC TPUPYIOIY O
BapMaHT oOcCyllecTBJIeHMsa crnocoba 300 wm3roToBJIeHMSA KaTalmzaTop 504
OoJisa IPpOM3BOIOCTERA napa. KaTanmzaTop 504, V3TOTOBJIEHHHM C
VICIIOJIE 30BaHUEM IIPOUJIIIOCTPUPOBAHHOTO criocoba, MOXET OBITH
aHaJIOTMUHEM KaTaJlu3aTopy, OIMCaHHOMY B IaTeHTe CIA N 6991772,
KOTOPHEM oO3arjabjieH «KaTamuzaTop paz3joxeHusa H,0,», BHEHIOAH aBTOPY
HacTodAmero u3o00peTeHMAI M BO BCEeM CBOEeM IIOJIHOTE BKJIOUAETCHS B
HacToAmMM MOOKYMeHT moJIg Bcex LeJjer. Crnoco® 300 HauMHaeTcsa, U
KaTaJlUTUUeCKOe BelleCTBO M3TOTaBJIMBaeTCd, KaK IIpencTaBJysgeT OJIOK
302, m KepaMmueckad I[IOIJIOXKa M3TOTABJIMBAETCS, KaK I[IPedCTaRJIAET
6ok 304. Kak ONMCHEBaeTCsd BHIIe, KaTaJIUTUUECKOE BEmMeCTBO MOXeT
BRJIOUATHL Jiodoe Moaxondlee KaTaJlUTUUECKMM BemecTBO, TaKo¥ Kak
IIPOMO TUPOBAHHEIN eJIOUHEIM MeTaJIJIOM OKCHUL MapraHla,
IIPOMOTUPOBAHHEM MEeJIOUHEIM MeTaJlJIOM OMOKCHUI MapTlaHlla WM coueTaHue
KaTaJlUTUUYEeCKMX  BeEleCcTB. Kak omnmMceHBaeTCcs  BHIIE, KepaMrMuecKas
IIOOJIOXKA MOXEeT BKJIUATHL MHOXECTBO IIOPUCTEX KepaMUUeCKMX UYaCTHII.
CorJjlacHO HeKOTOPHM BapMaHTaM OCYIEeCTBJIeHVS, IOJS M3TOTOBJIEHUA
KepaMuueCcKoMn MIOOJIOXKM/ BHOMpaeTCcs Menma s BOoJIBIMYIO Jiomanib
[IOBEPXHOCTHM IIOpMUCTas KepamMMueckKas IIOIJIOXKa B dopMe  eOMHOM
MOHOJIMTHOM WJIM HGYEeMCTOM CTPYKTYypH. CoOIJlacHO IOpYyIMM BapuaHTam
OCYMeCTBJIEHNI, OJSI M3TOTOBJIEHUSI KepaMUMUeCKOM IIOIJIOXKM BHOMpaeTCsd
VMenma g BEICOKYIO Jicmanb [IOBEPXHOCTHU rnopucTas KepaMrMuecKas
MIONJIOXKA B bopme MHOXeCTBa IJIOTHOYIIaKOBaHHEIX KOMKOBRE,
SKCTPYIDaTOB, KYCOUKOB, TpaHyJ MIM UX COUeTaHUN.

[00113] Kak mpencrarBJasgeT ©OJjok 306, kepamMuuecKasd IIOIJIOXKA
IPOIIMTHEBAETCS KaTaJlUTU4YeCKMUM BEMeCTBOM. CorJjiacHO HEKOTOPEM
BapMaHTaM OCYIMEeCTBJIEHNH, pacTBOpUMA A COJIib, comepxama s
XeJlaTeJIbHEM KaTaJluTUUeCKUM KaTMOH, CMelMBaeTCa C pPacTBOPUTeJIEM,
nIprMyeM KaTMOHE 00pas3ylonT TakKue MeTaJlik, KkKak Mn, Ag, Ru, Pb, V,
Cr, Co wiM IOIpyTrHe I[EePexXOolHHE MEeTaJUJIH, WM OJIaTOpPOIHEE MEeTAaJlJIbl,

TakoM kak Cu mam Pt. CoTJlaCHO HEKOTOPHM BapMaHTaM OCYMeCTRBRJIeHUH,
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KaTaJluTuueckoe BeMeCTBO B PacCTBOpPEe HAHOCUTCH Ha KepaMMUeCcKyo
ITOOJIOXKKY KROJIMUYeCTBe, ITJOCTaTOUHOM IIJIA 3aMadlVMBaHWMA KepaMquCKOﬁ
ITOOJIOXKIM 17 ece IIPOIIMTEIBAHMA gepes coepXammecAa B Hel TIOPEHI
KaTaJIMTNYeCKVMM BelleCTBOM., KepaMmquKaH IIOOJIOXKaAa 3aMaduMBaeTCHd B
pacTeopEe KaTaJIMTNYIeCKOI'O BellleCTBa B TedeHN e Ineprona BpPeEMEeHN,
TJOCTAaTOUHOTI'O IOJIA IIPOIIMTEIBAHMA KepaMquCKOﬁ TTIOOJIOXKU . CorJjiacHO
HeKOTOPEM BapMmaHTaM oCcylmeCTBJIeHMA, KepaMrndueCKrad ITOOJIOXKAa
IaMaulBaeTC4d B KaTaJIMTNYdeCKOM BelleCTBe B TeUeHNVe MeHee ueM
OpubIMU3UTEeJILHO OOHOTO yaca. CorJjlacHO HEKOTOPEM BapMaHTaM
ocyleCTBJIeHMA, IIOOJIOXKAa 3aMaulMBaeTC4d B KaTaJIMTUMUeCKOM BelleCTBe B
TeUecHNEe HpM@HMBMTeHbHO 15 MVHYT . CorJjiacHO HEeKOTOPEIM BapMMaHTaM
OCymeCTBJIEHNMA, CoIepXaHlMMe KaTaJIUTUUeCKMX KaTMOHOB BHEHUMCIIAETCA Ha
OCHOBaHUMU onpeneJyIeHHOM IIPOLIEHTHOM  IOOJIM  KOHEUHHX KaTMOHHEIX
yacTul. B KauecTeBe IIpMMepa, CoOepXaHMe MapTaHua (+4) MoxeT
COCTaBJIATE 1 Mac.% Ha TIOOJOXKe M3 ILEeOJMTHOT'O MOJIEKYJISPHOTO CHUTa
(ZMS) . BLUMCJIeHHOE KOJIMUECTBO KaTaJIMTUMUeCcKOI'O BellecTBa 3aTeM

nobaByigeTcd B KaTaJlUTUUECKUN pacTBOp, KaK OIIMCEHBaeTCAd BHIIEC.

[00114] CormJjlacHO HEKOTOPHEM BapuaHTaM OCYIUIEeCTBJIEHUS,
KaTaJluTUuueCKUM (MHM MOHHMﬁ) IIPOMOTOP MOXe'T ﬂOGaBHHTbCH B
KaTaJluTUuueCKUM pacTeOop. CorJjilacHO HeKOTOPEM BaplraHTaM

OCVYIIECTRBJIEHMA, B KaueCTBe KaTaJlUTUUECKMX (MJIM MOHHEIX) IIPOMOTOPORB
BHIOMPAITCA MOHH SBJEMEeHTOB TPYINH I ¥ TpyHans I1I [IepruognuecKou
CHUCTeMEl, TaKMue Kak MOHH HaTpusa (Na'), xammusa (K'), gurms (Li'),
KaJgeLuma (Ca®"), crpoHuua (Sr?') u Gapmda (Ba®'), Taxkke MOHE aMMOHUSA
(NH,")

[00115] Kakx mnpencraBjgeT OJjgok 308, NOponMTaHHaAs KepaMuueckas
MIONJIOXKA 3aTeM BHCYMMBAaeTCda OJA yIOaJlIeHMda  pacTBOPUTENS U3
KaTaJlUTUUYeCKOTO pacTBOpa. CorJjiacHO HEKOTOPEM BapMaHTaM
OCYIECTRBJIEHVA, KepaMMUecKasd I[IOOJIOXKKAa BHCYMMBaeTCsaS B IIedM IIPpU
TeMIlepaType, COCTaBJdmeN nOpudiansuTesbHO 150 rTpanycor Ilenabcusd.
CornJjiacHO HEKOTOPEM BapMaHTaM OCYIEeCTRBJIEHUSA, KepaMMuecKasd
IONJIOXKA  BEICYIIMBAeETCH B  TEeUeHMe OT [NpUOIM3UTEIBHO 60 mo
OPUOIIN3UTEJIBEHO 120 MUHYT. CorJlacHO OIpyT'UM BapMaHTam
OCymMeCTBJIEHMS, [OPONMTAHHHM MaTepMalJl BHCymMBaeTCcd OO Tex IIop,
[IoKa He IOCTHUIaeTCcsa IIOCTOSHHAad MaccCa, WIM He MCcUe3aeT BUIMMAaSA

BJIar'a.
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[00116] Kak mnpexncrarJgsgeT ©OJjiok 310, nOponmMTaHHasd M BHCYINEeHHAaS
IIOIJIOXKKA 3aTeM I[IpoKaJMBaeTcd, o0pasyd aKTUBUPOBAHHEM OOBEMHEMN
KaTaln3aTop; CoTJIacHO HEeKOTOPEM BapMaHTaM ocymeCcTBJIeHUSd,
IIOIJIOXKKA  I[IpOKaJIMBaeTCcsda  IIOCPeICTBOM  BHIOEPXMBAHMA  IPOIMTAHHOMU
IOIJIOKKM B IIeuM OpK TeMIepaType, COCTaBJIAKMEeN OT NpUOJIM3UTEJILHO
200 pmo npubmmzurensHo 500 rpanycoer lenwscwud, B TeueHMe OT
OpubInU3nUTeJIbHO 30 MMHYT 0O NpUOIM3UTeJIbHO 24 uyacoB. CoOIJlacHO
HEeKOTOPHM BapMaHTaM OCYIEeCTBJIeHMI, MaTepuaJl Ha OCHOBe MapTaHla
IpokKaJMBaeTca OO Tex IIop, IIOKa OH He mpuobpeTaeT LIBeT OT
KOPUUYHEBOTO OO UYEepPHOTO B 3aBUCHMMOCTM OT COOepXaHMa KaTaJlu3aTopa.
CoTJlaCHO HeKOTOPHM BapMaHTaM OCYMEeCTBJIEHUS, IIepBOHAYaJIbHEM I1IBeT
KaTajlM3aTopa IIpeacTaBJgeT Cco00M NypPIyPHHM OTTEHOK.

[00117] Kak opencraByigeT BJI0OK 312, 3aTeM IoJlyyaeTcsd
KOHEeUHHIN KaTaanu3aTop 104. CorJjlacHO HEKOTOPHEM BapMaHTaM
OCYWeCTBJIEHUL, kKaTammuzaTop 104 BHOEpPXMBaAaeTCsa B  KOHTEMNHepe,
KOTOPHEM BKJIOUAET BIYCK OJSA IIOJYUYEeHMS XUIKOTO IepoKcHuIa BoIOopoIda
M BHIIYCK IJIS BHCBOOOXIeHMS Ilapa, Kak ONMCHBaeTCcd Bome. COIJIacHO
HEeKOTOPEIM BapMaHTaM OCYIEeCTBJIeHMd, KaTaJau3aTop 104 yIakKoOBEBaeTCH
B KOHTeMHep nJIs YMEHbLIeHM S W YyCTpaHeHUs OBUXEHU S
KaTaJlUuTUUeCKMX KOMIIOHEHTORBR B IIpollecce peakKUUM C XUIKUM IIePOKCUI
BOIOpOIA.

[00118] CorJlacHO eme OIDHOMY BapMaHTy ocyumecTBJIEHUSA,
openjaraeTcsa CIocod® MITOTORBRJIEHUS YCTPOMCTBa NOJIS IPOMBBOIOCTBA
napa u KaTaJluTUUIeCKOTO BemecTRa. Kaxk OIMCHBaeTCA BHIIE,
KaTaJluTuideckoe BeleCcTBO MOXeT BKJIIOUATH Jodoe nomxonAamnee
KaTaJluTuueckoe BelecTBO, Takoe KaK I[IPOMOTHMPOBAHHBIM  MEeJIOUHBIM
MeTaJIJIOM OKCUI MapTraHla, IPOMOTUPOBAHHEM  MEeJIOUHBEIM  MeTaJlJIoOM
OVOKCHUI MapTraHlla WIn coueTaHue KaTaJUuTUUeCKUX BelecTB.
KaTaluTruueckoe BeOleCTBO MOXeT IIPUCYTCTBOBATL B KOHCOJUIMPOBAHHOM
COCTOAHUM, KOTOpOoe MOXeT OHTL 00pa30BaHO M3 MHOXeCTBa UYacTHIl,
KOTOPEE MOTYT MMeTh JoObe IIooxomdamye OGOpMH, TakMe KakK OOHUHHE
chepuueckme o¢opMH. KepaMmueckMe UYacCTHUIHE MOTYT 3aTeM BHCYMMBATLCSA
B IIeuM ¥ MOTYT IOIpOKaJMBATLCHA IOJS M3TOTOBJIEHMS aKTUBUPOBAHHOTO
00BLEMHOTO KaTalnu3aTopa. CorJjacHo HEeKOTOPEM BapuaHTaM
OCyMeCTRBJIEHMA, YacCTHIH 3aTeM IIOMemalnTCcd B KOHTeMHep, KOTOPHM

BRJIKUaeT BIIYCRKR IIJIA IIOJIYUYEHMA XMIKOI'O IIepPOKCHIa BOIOpOda M BHITYCK
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IJIS BHICBOOOXIEeHMS IIapa, KaK OIMCHBaeTcsd Bolle. COTJIACHO HEKOTOPHM
BapuMaHTaM OCYIMeCTBJIeHUI, UYacCTMULE YIIaKOBHBATCA B KOHTeMHep OJIA
YMeHBIIeHUA WM YCTpaHeHMSa IOBMXeHMS YacTHull B IIpollecce peakKlUuM C
XUOKMM [IepPOKCUMOOM BOOOPOIA.

[00119] dur. 4 mpencTarBJsgeT OJIOK-CXeMy, VJJIOC TPUPYIOIY O
crnocot 400 mnpom3BOACTBa Ilapa OJSA MCIOJB30BaAHUA B CTUMYJIALUNU
TeoJioTHMUecKor o¢opMmaliuu 112 B LeJax YyBeJIMUueHMS »OoOnuM HedTH, IJ4
MCIIOJIbL30BaHMA B OUNCTKE W YyCTpaHeHUn IpensaTCTBUN B
TpybonpoBone, pe3epByape VI OIpyT oM HedTEeNIpPOMEICIIOBOM
000pPYyIOOBaHUM, WIM IJS MCIHOJL30BaHMA B IOPYI'OM HedTelpOMEICJIOBOM
IpuMeHeHU, TakoM Kak, HO He OTI'paHMUMBAaSACEH STUM, HaTpeBaHUue
IepoKCcuIa BOOOpOIa WM OTOILJIEHNE KIMJITBIX [IOMeleHUM B
HedTelpOMEICJIOBOM 30HE. CorJiacHO HEKOTOPHEM BapMaHTaM
ocymecTBJIeHMsa, crnocot 400 BrJoYaeT M3TOTOBJIEHME KaTaju3aTopa
104, KOTOpPHM BKJOUAET MHOXECTBO KepaMUMUeCKMUX UYacCTHIl, IPONUTAaHHHX
IIPOMO TP OBaHHEM IeJIOYHEIM MeTaJIJIOM OKCHUIOM Maprasia, W
MHOXECTBO UYacTHull, KOTOpPEE COCTOAT, B OCHOBHOM, M3 aKTHBHOIO
KepaMMueckoI'o OKCHuIa, Kak InOpencraByggeT O6jgoxk  402. CorJjiacHO
HEeKOTOPHEM BapMaHTaM OCYHMeCcTBJIeHKS, KaTaau3aTop 104 BcTyraeT B
KOHTAKT C YMEPEHHO KOHIEHTPUPOBAHHEM XUIKMM II€POKCUIOM BOIOPOIA
0JIg IPpOM3BONCTBa Ilapa, Kak IOpencrTaBjgeT Ojgoxk 404, CorJjiacHo
HEeKOTOPHM BapMaHTaM OCYIeCTBJIEHUS, XUIKUNM IIepOoKCHI BoIopomIa
MeeT KOHILIEHTpaluo, COCTaBRJIANIYIO oT NPUBIM3UTEIIEHO 30 oo
opubamnsuresibHO 70 OpOolLeHTOB. Ilap MOPOU3BOOMTCS, KOoI'Ida IIePOKCUI
BOOOpOIa BCTyNaeT B KOHTAKT C KaTaJlu3aTopoM M pasjaraeTcHd,
obpasysa IHap ¥ KuUcJopon. PaHee CUMTalJloOCh, UTO MCIOJb30BaHUe
YMEPEHHO  KOHIEHTPMPOBAHHOTO  XMIKOIO IIepOoKCHIa BoIopoda  OJd
IPOM3BOLOCTRBA napa C KaTaJn3aTopoM, BKJIIOY AI0MMM IIOPUCTYIO
KepaMMUeCcKyl IIOOJIOXKY, IOOJDKHO BHSBHBATL 3aBOOHEHMe KaTajlu3aTopa
U/WUIM  BHSHBATL BHCOKYID CTeleHb Oe3aKTUBalUKM WIM OTpaBJIeHUS
KaTajlM3aTopa. Hamopumep, CUMTAJOChL, UTO KepaMuueckme abcop®eHTH,
Takre Kak abcop®eHTH, KOTOPHE OIMCHBAKLTCSA B HaCTOAmeM OOKyMeHTe
u VCIIOJIbL 3YITCHI 0 peaxkumum C YMEPEeHHO KOHIeHTPUPOBaHHEM
IIePOKCUIOOM BOINOPOIAa HMXe KOHIeHTpallMM caMopa30TpeBaHMa IIepokcuIa
BOOOPOIAa, IOOJIKHEL BHS3HBATL 3aBOOHEeHMe KaTajJu3aTopa. Kpome ToTO,

CUrTalJIOCE, dTo CTa@MJ’IMBaTOpBI B YMEPEHHO KOHLIEHTPMPOBaAHHOM
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[IEPOKCUIEe BOIOOPOIa IOOJDKHH IPUKPEIJIATBCSA K KaTalu3aTopy B TeueHMe
KOPOTKOT'O TIIepuola BpPeMeHM, UYUTOOHE OTPaBJIATh WIM Oe3aKTUBUMPOBATH
KaTaimuzaTop. OmHako ObUIO OOHapyXeHO, UYTO XOTH4 KkKaTaams3aTtop 104
COTJIaCcHO HaCTOAIEMY n300peTeHU ABJISETCSA [IOPUC THM u
abcopbupynmrM, OH He 3aBOOHAeTCSH, KoT'la BCTyNaeT B KOHTAKT C
YMEPEHHO KOHIIEHTPUPOBaHHBEM [IEPOKCUIOOM BOIopona B TeueHNre
IIPOOOJIKUTEJIEHEIX T[IEPUOIOB BPEMEHM, IIOTOMYy UTO MexXaHU3M pas3JIOXKeHUS
B OTHOUIEHMM BPEMEeHM ¥MeeT TaKoM Xe TIOpAIok, KakK MexXaHU3M
agcopdbuun/mecopdbunn. Kpome ToTo, OBJIO OOHAPYXKEHO, UTO CKOPOCTDL
oesakTUMBRallMM WJIM CKOPOCTB OTpaBJieHMHd KaTam3aTopa 104, korma OH
BCTyIlaeT B KOHTakKT C YMEPEeHHO KOHIUEHTPUPOBAHHEIM I[IE€POKCUIOM
BOOOpOILa B TeueHMe IIPOOOJIKUTEJILHEIX I[IEePUOIOB BpPEeMeHU, YyMeHbIlaeTCsH
B 3HAUMUTEJILHOM CTeleHM BCJeICTBME TOT'0, UYTO HeMeTaJlJIMuecKue
KaTaJlnu3aToOpE He o00pal3ylnT HepacTBOpUMMEHE QdochaTH Ha  aKTUBHEX
KaTaJluTUYeCKMUX [IOBEPXHOCTAX . CorJjiacHO HEKOTOPEM BapMaHTaM
ocyluecTBJIeHUS, KaTaJlnu3aTop 104 IPOUBBOIOUT nap B TeueHue
SHAUUTEJILHO 0o0Jiee IMIPONOJDKUTEJIBHEIX IIepMOOOB BPEMEHM, UYeM TBepIOHe
KaTaJlM3aTOPH Ha OCHOBE OpaTrOLleHHEIX MeTaJlJIOB VI KUOKUE
KaTaJln3aToOPH], KOTOPHE, Kak npaBUJIo, MEenT CpOK CJIYXOHI,
COCTaBJIARINUY HECKOJIBKO MMHYT OJg OOJIBIMHCTBA PAaKeTHHX IIPUMMeHeHUM
u IOTPedJIAnT 3HAUUTEJIBHO foJbime BEICOKOKOHIIEHTPUMPOBAHHOTO
IepokcHUIa BoOIOpOIa B eOMHMIY BpeMeHM. [aHHHEe MCCJIeOOoBaHUM,
IpeICTaBJAKIMX [IPOM3BOIACTBO IIapa B  TeUueHMe  [IPOIOOJIKUTEJIbHHX
[IEPMOIOBR BPEMEeHM, HMWXKe OIMCHBaKTCAd 0OoJjiee MNOOPOOHO B COUETaAHUU C
bur. 5-8B. XoT4 @»DaHHHE MCCJeIOBaHMM, KOTOpHEe OOCYXIalnTCS HUXe,
IpeICTaBJART [IPOM3BOIACTBO IIapa B TeUueHbMe OlIpelesIeHHHX IIepUOoIOB
BpeMeHu (54 waca Ha our. 5 m 6 m 95 wacor Ha o¢ur. 7-8B),
npenrnojlaraeTcsa, UYTO 3TO IIPOM3BOINCTBO MOXET OCYIMECTBJIATHCS B
TedeHMe 0Oo0Jiee TMIPONOJIKMTEJIBHHX I[IEPMOIOB BpeMeHU 06e3 Je3aKTUBalUM
IV 3aBOIOHEHMA KaTaJlu3aTopa.

[00120] CHorBa paccMoTpuM OuUIT. 4, T'Ie Hap 3aTeM HalpaBJISgeTcsd
B TeoJioTuUeckyw o¢opMalmo 112, dYToOH, COTJIACHO OJIHOMY BapMaHTYy
OCYIMEeCTRBJIEHUH, YBeJIMUYVBAaTh ifelelSERY, HedTU n3 TeoJIOTUUYECKOMN
dopmaumm 112, WM  HaNOpaBJIAeTCsa Ha JIpyroe HedTelIpOMECIIOBOE
IpuMeHeHUe, TaKoe Kak I[IpuMeHeHMe IJIS YyCTPpaHeHUSa IIPelNsaTCTBUM U3

TpyOonporOIa VI peszepeyapa, Kak npencTaBJigeT OJIOK 400.
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HanpuMmep, HOap MOXeT HaOpabBJIATHLCAI B SBKCIJIyaTalMOHHYID HaCOCHO-
KOMIIPECCOPHY KOJIOHHY TeoJIOTUUYeCKOMn bopmMaLmm 112. Kaxk
obcyxImaeTCcsa BHIe, IIap MOXeT HaOpaBJIATbCA Ha IpyIMe IIpMMEeHeHUS
CoTJlacHO IOpyI'MM BapMaHTaM OCYIEeCTBJIeHUsa. Hamnpuwmep, COTJIaCHO
HEKOTOPEIM BapMaHTaM OCYIEeCTRBJIEHMS I[Iap HalpaBJSgeTCcsa B IIoHaKlee
nap YCTPOMCTBO i OUMCTKM  HePTEeIPOMBICIIOBOE oBbopynoBaHNe,
TelJIoOOMeHHMK IJIS HaT'peBaHMA IIepoKCHIa BOIOopoda WIM IPpYyTHUX
XKUOKOCTEN MM TellJIOOOMEeHHMK IJIS OTOILJIeHMS XMUJIHX I[IOMEelleHMM B
HedTEeIpPOMEICJIOBOM 30HE,

[00121] dur. 5 mOpencrTarJsgeT OJIOK-CXeMy, VJJIIC TPUPYIOIY IO
crnocot 500 mnpomzBomcTBa Ilapa OJSA MCIOJB30BaAHUA B CTUMYJIALUNU
TreoJioTMUecKkor o¢opMalum 112 B LeJdax YyBeJUMUeHMd »OoOHuM HedTH, IJ4
MCIIOJIL 30BaHMA B OUNCTKE VI YCTpaHeHUNn IpensaTCcTBUN B
TpyOonpoBoOne, pe3epByape NI OIpYTOM HedTENPOMEICIIOBOM
000pPYyIOOBaHUM, WIM IOJIS MCIHOJbE30BaHMA B OPYI'OM HedTelIpOMEICJIOBOM
IpVYMeHeHMM, TaKo¥ KakK, HO He OoT'paHMUMBAsACH BTUM, HaTrpeBaHUe
[IepokKcuIa BOIOpoOLa NI OTOILJIeHUE KIMJITBIX IOMeMeHUM B
HedTellPOMEICIIOBOM 30HE. CorjiacHO HEKOTOPEM BapMaHTaM
ocymecTBJIeHUsa, crnoco6 500 BrJOUaeT M3TOTOBJEHME KaTajlM3aTopa

104 1 KOTOpBIﬁ BRJIODYaeT MHOXeCTBO JacTuii, KOTOPEEe BRJIOYAKT

AKTMBHEIM OKCUO MeTaJlJla, KakK I»OpencTarjasgeT 6Jok 502. CorJjiacHO
HEeKOTOPHM BapraHTaMm OCyleCcTBJIEHUS, YaCTHULE oBpaszynTcsa
IoCcpencTBOM bopMoBaHMAa AKTUBHOTO OKCHUIa MeTaJa B

KOHCOJIMOMPOBAHHOM COCTOSHMM WM IIOJIydeHMS MHOXeCTBa ChepruuecKMx
bopM WMIJIM OOHOM WMJIM HECKOJbKUX ©GopM, PpaHee OIMCAHHHX B CBA3U C
KepaMM4eCKMMU JacTHUILaMA . CorJjiacHO HEKOTOPEM BaprMaHTaM
OCYMeCTBJIeHMI, AaKTHMBHEM OKCUI MeTajJlJla BKJIOUaeT IOMOKCUI MapTraHla
MM [OPOMOTUPOBAHHHM MEeJIOUHHM MeTaJlJIOM OKCHI MapTaHla.

[00122] CorJjiacHO HEKOTOPHEM BapMaHTam OCYyIleCTBJIEHUA,
kaTtamuzaTtop 104 BcTymaeT B KOHTakKT C YMEPEHHO KOHIEHTPUPOBAaHHEM
KUOKUM [IEPOKCUIOM BOIOpOIa nJisg MPOU3BOACTBA napa, KakK
IpencraBJisgeT BJIOK 504. CorJiacHO HEKOTOPEM BapraHTaM
OCymMeCTBJIEHMS, KUIOIKUM IIepoKCHUMI BOIOpOoIa MMeeT KOHIeHTpaluo,
COCTaBJIALIIYIO oT OIPpUOIIN3UTEJIBEHO 30 oo OPpUBIIN3UTEJIEHO, 70
[IPOLIEHTOB, OT NOpubamamTesibHO 50 1o nOpubIM3UTEJIBHO 65 MacCCOBHX

[IPOLEHTOR, WM OPpUOIU3UTEeJIEHO 60 MacCCOBHEX IIpPOLeHTOB. COIJIacHO
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HEeKOTOPHM RBapMaHTaM OCYMeCTRJIeHVSa, KUOKMM I[epOoKCUI BOIOopona
MMeeT KOHLEHTpalMi HMWXe KOHUeHTpaluM caMopas3olpeBaHMsa XUIKOTO
[lepoKCHIOa Bomopoma. Ilap OpOM3BOOMUTCHA, KOI'Ia I[IE€POKCHI BOIOpoHa
BCTYIlaeT B KOHTaAKT C KaTajlM3aToOpOM M pa3jlaraeTcd, IIPpOU3BONA I1ap
M Kucijopon. Ilap 3aTeM HaNpaBJISeTCSa B TI'e0JIOTMUECKyK o¢opmauun 552
B LeJiaX YBeJMUeHUs HOOHUM HedTM M3 TeoJloTMUuecKom ¢opMauum 552
WM HalpaBJIigeTCsa Ha »Opyloe HedTellpOMBICJIOBOe IIPMMEeHeHMe, Takoe
Kak I[pMMeHeHMe IJid YyHOaJIeHUMsa [OpeldsaTCTBUM U3 TpyOonNpoBOoda WM
pesepByapa, Kak IpelcTapejideT O6Jjgok 506. Hamnpumep, TIap MOXeET
HaIpaBJIATLCA B DSKCIJIYaTalMOHHYK HaCOCHO-KOMIIPECCOPHYI KOJIOHHY,
KOoTopasd HaxoIMUTCS B COOOMEHUM WM B COeIMHEeHMM C TeOJIOTMUeCKON
bopmanment 112. Kak oOCyXIDaeTcsa BHIIe, IIap MOXeT HaOpaBJIATLCH Ha

IpyIrue IIPVMIMEeEHEHN A COIJIaCHO IpyI'MM BaprMaHTaM OCyleCTBJIECHNA .

Hanpuwmep, COIJIaCHO HeKOTOPEIM BaprMaHTaM OCyleCTBJIEHNA I1ap
HallpaBJIA€TCA B IIomaKinee Iiap yCTpOﬁCTBO IOJIA OUNMCTKN
He@TerOMHCHOBOPO O@OPYHOBaHMH, TellJIOOOMEHHUK IOJIA HaT'pbeBaHNA

IepoKCcHUIa BOOOPOHOa WIM IPYTHUX XUIKOCTEM WM TelJIOOOMEeHHUK IJIA
OTOIIJIEHUSA XUJIHX IIOMEMeHUY B HedTelnpOoMBICJIOBOM 30HEe.

[00123] dur. 6 opencraBJjgeT rpadux, WJILITIOC TPUP YOI
TeMIepaTypy BBeIOeHMS M CKOPOCTh IIOTOKa IIepokKcHuIa BOIOpOIa MOJs
MCcJIeIOBaHMAa BapMaHTa OCYHMeCTBJIEHMS YCTPOMCTBa IJS I[IPOM3BOICTRBA
mapa C MCIOJb30BaHMEM IIepoKCHIa BOIOopoIa, MMeKmero KOHIeHTpallMi
60 MaCCOBEIX [IPOILIEHTOR . dur. 7 npencraepjgeT TabJmiy,
WIIJIOCTPUPYIIMY ITaHHEE, I[OIpelcTaBJIEHHHEe Ha TI'padpuke Ha our. 6. B
MCCJIeIOBaHUAX KaTaJln3aTop BKJIOUYAJI chepuueckue KepaMrMuecKMe
YaCTUIE, I[IPONMTAaHHEE IIPOMOTUPOBAHHEM IMEJIOUHHEM METAaJIJIOM IMOKCHIOM
MapraHia. Kak mOpencrTaBjieHO Ha o6our. 6 u 7, 0ap, OPOU3BOIOVMEIM
YCTPOMCTBOM, MMeJI TeMIepaTypy, COCTAaBJAOMYH OIpudam3uTessHo 400
TpalycoB QapeHTeNTa (204,4 Trpanyca lenscusda), opu  CKOPOCTHU
IOTOKa, cocTaBJagomey oT 0 TaJlJIOHOB B MUHYTY IO OIPUOJIMBUTEIJILHO
2,5 TaJJIOHOB B MMHYTY (0,1577 xn/c). KarammuzaTop ocTaBajicd
AKTMBHEIM B TeUeHMe IIepuolla MCCIelOoBaHMA, cocTapJdwomero 54 uyaca,
¥ He IOIBepraliCd 3aBOINHEHMIK WJIM OTpaBJIeHMI. IlpennojiaraeTcs, 4YTO
KaTaJlru3aTop IHOOJDKEH OCTaBaThbCHad aKTUMBHEM 0e3 3aBOIHEHUS WM
OTpaBJIEHUA B TeueHMe OoJiee TMPONOJIKMTEJIBHOTO IepMola BPEMeHM, UeM

Inepmnon MccJlegOBaHMA. ITo CymecCTBY, Taxroe SHadMTEeJIEHOE IJIaTo
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AKTMBHOCTM KaTaJu3aTopa M 3KCIUIYTAUMOHHEX XapaKTepUCTUK CUCTEMH
VMeeT OTPOMHYIO IIEHHOCTB npu MIPVMEeHEeHUU B pasHoobpa3HEX
HeE(]DTEIIPOMEICJIOBHX YCJIOBUAX .

[00124] dur. 8 opencraBJjgeT rpadux, WJILJTIOC TPUP YOI
TeMIIepaTypy BBeIOeHUS M CKOPOCTB IIOTOKa IIepoKCcHIa BOIOpoma IJisd
BTOPOTO MCCIeIOBaHMA BapuaHTa OCYIeCcTBJIeHUS YCTPpOMCTBa  IOJIA
IIPOM3BOLCTBA Ilapa C MCIOJb30BaHMEM IIepOKCHIa BOIOpOola, MMEeKIeI'o
KOHUeHTpauuw 60 MacCOBHX IIpoleHTOB. Oumr. SA um 9B mnOpelcTaBJIglT
TabMILE, WIIRCTPUPYIRIME OaHHBE, I[IpelcTaBJIEHHHE Ha I'paduKke Ha
dur. 8. Kak mnpencraBjeHO Ha o¢ur. 8, 9A um 9B, mnap, OPOMU3BOIVMEIM
YCTPOMCTBOM, MMeJI TeMIepaTypy, COCTaBJAKMYy OIpudiam3uTessHO 400
TpalyCcoB OapeHTeNTa (204,14 rpanyca lejabcusa), npu CKOPOCTHU
IIOTOKa, cocTaBjaswmer oT 0 TaJlJIOHOB B MUHYTY IO OPpUOIM3UTENbLHO 1
TaJuioHa B MuHyTYy (0,063 J/c). KaTajmsaTop ocTaBajICd aKTUBHEIM B
Ipollecce B TeUeHMEe IIepuola MCCIelOBaHMA, cocTaBjdgwomero 91 dyac, u
He TIonBeprajicad 3aBOOHEHMIO WM OTpabJjieHUI. IlpennojiaraeTcsa, 4YTO
KaTaJgu3aTop IOOJDKeH OoCcTaBaTbCHad aKTUMBHEM 0e3  3aBOOHEHUA WK
OTpaBJIEHUA B TeueHUe OoJiee IIPONOJIKUTEJILHOTO IIeprola BPeMeHM, UYeM
nepuon MccJeloBaHMA. Ilo CymecTBY, Takoe BHaAUMTeJIbHOe ILJIaTo
AKTMBHOCTM KaTaJM3aTopa M BKCIJIYTALUMOHHEX XapaKTepUCTUK CUCTEeMH
uMeeT OTPOMHYIO IIEHHOCThb npu IpVMMeHeHUU B pasHooOpa3HEX
He(PTelIpPOMEICJIOBHX YCJIOBUAX.

[00125] B mHOpMBeIeHHOM BHIIE OIMCAHUM OIpeldeJIeHHHX BapMaHTOB
OCYIECTBJIEHMA B LeJIgaX HACHOCTM OBJIa MCIOJIB30BaHa CclIeluupuueckas
TepMMHOJIOTHA. OIDHAKO He I[IpedyCcMaTpuUBaeTCHd OTpaHMUeHMe HaCTOSMeIo
n300peTeHnsa CIHeUUMPUUECKVMM TepMMHaMM, BHOPaHHBEMM TaKMM IIyTeM, U
cyjlenyeT IIOHMMATL, UYTO KaxIOHM cCcHelUMdUUeCKMM TepMMH BKJIOUaeT
IpyTMe TexXHUMUeCKre BKBUMBAJIEHTH, KOTOphe paboTanT aHaJIOTWUHHM
o0pasoM IOJIS OOCTVXEHMS aHaJJOTUMUHOM TexXHUUeCKOW ILell.

[00126] B HacTo4dleM OnMcCaHMUM cJIOBa «Ccomepxamm» "
«KCOOepXaTb» WM «BRJIOUAKNMUMY» ¥ «BKJIOUATLY» CcJedyeT IIOHMMATL B UX
KMUPOKOM» CMEICJI&, TO €CTh B CMHCJIe <«BKJOUaMMM, I[IO0 MeHbIen
Mepe», U, TakumM obpas3oM, He OTIPaHMUMBAACE MX «Y3KUM» CMEBCJIOM, TO
eCcTh CMHCJOM «COCTOAMUM TOJBKO M3». COOTBeTCTBYHIEee 3HaueHUe
IOOJDKHO PaclpOCTPaHATBECSA Ha COOTBETCTBYKIMME CJIOBa «BKJIOUYAKLT»,

«BKJIOUEHHHM» U KBRJIOUaeT», I'oIe OHM IIOABJIAKTCA.
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[00127] Kpowme TOTO, IpUBeIeHHOe BHIIE onmcaHme
pPacnpoCcTpaHaeTCad TOJBKO Ha HEeKOTOPHE BapMaHTH OCYIEeCTBJIIEHUS
OOHOTO WMJIM HEeCKOJbKUX U300peTeHuM, M B HUX MOTYT OBTL BHeCEeHH
[IONpaBkKM, MOIMOMKALIMM, HOOIOJIHEHMA U M3MeHeHMs ©0e3 BHXOOa 3a
npenejitl  oBbeMa UM OTKJIOHEHMS OT WUIEM  OIMCAHHEIX BapMaHTOB
OCVYIIECTRBJIEHUA, IIpUUEeM JaHHBE BapMaHTH OCYIECTBJIEHUSA SABJIAOTCSHA
WIIJIIOCTPAaTUBHEIMY M HEeOT'PaHUUMTEJIbHBIMN .

[00128] Kpome TOTO, XOTSA OIHO WMJIM HECKOJBbKO Mu300peTeHUn
OBLIIN OTIMCAaHE B CBA3U C TeM, UTo B HacTodlee BpeMs
paccMaTpuBaeTCcsa Kak  HaumboJiee  IpaKTUUHBHE U I[IPEeOlIOUTUTEJIbHEE
BapMaHTH OCYIleCTBJIEHUH, cijenyer [IOHUMATE, uTo HacTodlee
n3obpeTeHe He  OOJDKHO  OI'paHMUMBATBLCS  OIMCAaHHBEIMM  BapMaHTaMu
OCVYIIECTBJIEHNA, HO, HalpPOTMUB, IIpedHa3HavaeTCsa OJS paclIpoCTpaHeHMA
Ha pasHooOpa3HEe MOIMOMKALMM UM  SDKBUBAJIEHTHHE KOHOUIYpaluwu,
BKJIOUEHHHE B WUOE U O0O0BeM OOHOTO WMJIM HEeCKOJIbBKUX U300peTeHuUN.
Kpowme TOTO, pasHooBpa3Hee BapMaHTE  OCYILeCTBJIEHUS, KOTOPHE
ONMCaHBE BHIIe, MOTYyT OBTH pPeajiIM30BaHE B COUeTaHUM C OPpyI'MMU
BapMaHTaMM OCylleCTBJIEHUSA, HalpuMep, ACIIeKTE OOHOT'O BapMuaHTa
OCYIIECTRBJIEHMSA MOIYT CoOUeTaThbCHa C acleKTaMM ele OJIHOT'O BapuaHTa
OCYIECTRBJIEHUA IJIA PpeaJu3aluy CJIelIyllMxX BapMaHTOB OCYIEeCTBJIEHUS.
Kpowme TOTO, KaxIOul  He3aBUCKUMEIM  OTJIMUMTEJILHBM  IPM3HAK  UJIK
KOMIIOHEHT JI060T0 OaHHOTO oDBEeNVMHEHNU S MOXET COCTaBJIATH

IOIIOJIHUT &JIb HEIM BapMaHT OCYyIeCTBJIEHMA.
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$OPMYJIA MBOEPETEHNA

1. Cnoco® ODpoM3BOACTBa Mapa IJS MCIOJB30BaHMUA B CTUMYJIALUU
TeOJIOTHUYECKON dopMalluyM, COIepXalUM BTalbl, Ha KOTOPHX:

MU3TOTaBJIMBAKLT KaTaam3aTop, KOTOPHM BKJIOUAET MHOXEeCTRBO
KepaMMUYeCKMX UYacCTUll, IPONMTAHHEX OKCUIOM MapTaHlla;

BBOOAT B KOHTAKT KaTajlM3aTop C XUOKMM II€POKCHMIOM BOIOPOIA,
VMEKRIVM KOHLIEHTpaUUi OT IpUOIU3UTeJIbHO 30 Do nOpubimsmuTesibHO 70
MaCCOBEIX IIPOLeHTOBR, OJA IPOMU3BOICTBAa Iapa; U

BBelleHMe IIapa B I'eOJIOTMUEeCKyKn ¢opMaluo,

2. Cnoco® mo m. 1, B KOTOPOM XMIOKUM [IePOKCHI BOINOPOLa MMEET
KOHLEHTpaluulw OT NPpUOIM3UTebHO 50 1m0 OpubIIM3UTENBHO 65 MacCOBHX
IIPOLIEHTOB.

3. Cnoco6 mo m. 1, B KOTOPOM XUIKMM I[I€POKCHUI BOIOPONa MMEEeT
KOHLIEHTpaluln, COCTAaBJAKIYKD NOPUOIM3UTEJIEHO 60 MaCCOBEIX IIPOLIEHTOB.

4, Cnoco6 mo m. 1, B KOTOPOM XMUIKMM I[I€POKCHUI BOIOPOIa MMEEeT
KOHLIEHTPpaluio HIDKE KOHLIeHTpaluu caMopa30rpeBaHunsa KUOKOTO
[IepoKCHUIOa BoOoopona.

5. Cnioco® mo m. 1, B KOTOPOM KepaMMUecCKMe UYacCTULBE BKJIOUAT
chepHl.

6. Crnoco6 mno m. 5, B KOTOpPOM cdepUUecCKMre KepaMUuecKMre
YacTHUE MMeT IMaMeTp oT nOpubiausmuresabHo 0,0625 movMma (1, 5875 wmm)
no npubamsurelbHo 0,25 monMa (6,35 M) .

7. Cnoco® mno n. b5, B KOTOpOM cCchepHUueckKMre KepaMHUuecKue
YaCTUIE MMEKT, I[I0 MeHBIIeM Mepe, TPU Pa3JIMUHEIX OMaMeTpa.

8. Crnoco6 mo n. 7, B KOTOpOM, IIO MeHbIeM Mepe, TPU
Pas3JIMUHEIX ovaMeTpa BRJIOUAIT OVaMeTpH, cocTaBJidrmme
npubamusuressHo 0,25 movma (6,35 M), 0,125 mova (3,175 vMm) u
0,0625 momMma (1,5875 mmM) .

9. Cnioco6 mo 1. 5, B KOTOPOM KepaMMUecCKMe UYaCTHUIH SBJIAOTCSA
IIJIOTHO yTaKOBaHHHMM B KOHTeMHepe.

10. Cnoco® mno m. 1, B KOTOPOM OKCHI MaprlaHla BKJOYaeT
IPOMOTHMPOBAHHEM  MEeJIOUHEM  MeTaJlJIOM OKCuI  MapTaHla, KOTOPHM
BKJUAET MNPONYyKT NpOoKalMBaHMsA IIepMaHT'aHaTa HaTpUA.

11. Cnoco® mno mn. 1, B KOTOPOM OKCHI MapraHla BKJIYaeT

HpOMOTMpOBaHHBHZ MeJIOYHEIM MeTaJlJIOM IOMOKCHIO MapI'aHIlia.
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12. Cnoco6 mnmo n. 1, B KOTOPOM OKCHI MapraHIla BKJKOUAEeT
IPOMOTHMPOBAHHEM  MEeJIOUHEIM  MeTaJlJIOM OKCuI  MapTaHla, KOTOPHM
BKJIOUAET IIPOOYyKT IIPpOKaJIMBaHUA IlepMaHT'aHaTa KaJiud.

13. Crioco6 1o 1. 1, B KOTOPOM Iap WMeeT »IaBJIeHUE,
cocTaBJdpmee BILJIOTL OO OpubiaumsmTenabHo 1500 OyHTOB Ha KBadpaTHHM
oovM (4, 6 MIla) .

14, VYCTpOMCTBO IJiS IIPOM3BOACTBa I[apa IOJd MCIOJbL30BaHUA B
CTUMYJISUMM TeOJIOTMUeCKOM QopMalluM, CcolepXallee:

KaTaamsaTop, KOTOPEM BKJIOUAET MHOXECTBO KepaMnueCKUX
YacTHull, IIPONMTAaHHBX I[IPOMOTMPOBAHHEM [MEJIOUHEM MeTaJlJIOM OKCUIOM
MapTaHLa;

MCTOUHMK  XUIKOTO IepokCHIa  BoIopona, opuyeM  MCTOUHUK
XMOKOTO IIepOKCUIa BOINOpOda BKJW0YAeT XUIKUM I[IepOoKCHI BOIOopola,
VMeKmrY KOHILeHTpalluMio OoT OpubimsurensHo 30 mo npubamsureabHo 70
MaCCOBEIX IIPOLIEHTOB;

repBoe COeIMHUTEJIbHOe IpuUcrocofJieHne, BHIIIOJIHEHHOE C
BO3MOXHOCTLID of0ecleueHUsd I[IepBOTO IIyTM COOOIeHMs IO TeKydel cpele
MeXIOy MCTOUYHMKOM XUIOKOTO [IepOKCHIa BONOPOIa M KaTaJlM3aTOopOM; U

BTOpOE COeIMHUTEJIbHOe npucriocofjieHne, BHIIIOJIHEHHOE c
BO3BMOXHOCTEI ofecliedeHMS BTOPOTO IIYyTM COOOmMeHMS 10 TeKyuel cpele
MeXIy KaTaJlu3aTopoM M TeoJIOTMUeCKOM dGopMaluel.

15. VYcrpowicTBo no mn. 14, B KOTOPOM KepaMUMUueCKMe YaCTUIIH
BKJIOUAKT COEPH.

16. VYcrpodcTBo o . 15, B KOTOPOM HEKOTOPHE M3 CheprMuecCKUX
KepaMMUyeCcKMxXx YacCTUl MMeT IMaMeTp OT OpubiamsuTrenbHo 0, 0625 monMa
(1,5875 mM) pmo mpubiausuresbHo 0,25 movMa (6,35 MMm) .

17. VcrporicTBo o mn. 14, B KOTOPOM XMIKMM TepOKCHUI BOOOPpOIAa
MMeeT KOHLEHTpaluui HMWXe KOHLUeHTpaluM caMopas3olpeBaHMsa XUIKOTO
[lepoKCHIOa BoOoopona.

18. VYcrpo¥cTBo mo n. 14, B KOTOPOM KaTajlM3aTOop UM MCTOUYHUK
XUOKOTO IepoKCcuIa BOIOOPOLAa PacCIIOJIOXEHEL Ha yIaJIeHUU oT
TeOJIOTUYECKOM QopMalllu .

19. CnocoB mM3TOTOBJEeHUSA YCTPOMCTBa NJS TI[IPOM3BOICTBa Iapa
0JIsd MCIIOJIb 30BaHU A B CTUMYJISALUN Te0JIOTUYECKOM bopmauum,

conepmammﬁ oTallkl, Ha KOTOPEHX:
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ofecleunBamwT KaTajJlu3aTop, IpuYeM M3TOTOBJIEHME KaTajM3aTopa
BKJIOUAET DTAallH, Ha KOTOPHX:

M3TOTOBJIMBAIT MHOXECTBO KepaMUUeCKMX YacCTULL;

IPONUTHBAKT MHOXECTBO KepaMMUeCKMX UYacCTHUl B KaTaJlUuTUUeCKOM
pacTeope;

BHICYIIMBAKT MHOXECTBO KepaMUUYeCKMX dYacCTUIL;

IpOoKaJIMBaKT MHOXECTBO KepaMMUeCKMX YacCTULL;

obecrneurBamnT MCTOUHMK XUIKOTO [IepOKCHIa BONOpOILa;

ofecrieuMBaKT IIE€PBHM IYyTh COOOMEHMS I[IO TeKydel cpele Mexny
MCTOUHMKOM XUIKOTO IIepOKCHIa BOLNOPOHNa M KaTajlM3aTOpOM; U

ofecrieuMBawT BTOPOM IIYyTh COOOMEeHMS I[I0 TeKydel cpele Mexny
KaTaJgu3aTopoM M I'eOJIOTUMUeCKON dopMaluel.

20. Cnoco®6 mo mn. 19, B KOTOPOM BHCYMNMBaHME MHOXeCTBa
KepaMMUeCKMX UYacCTUL BKJUYAET BEHIOEPXMBAHME MHOXECTBO KepaMUYeCKUX
YacTUl, B IIeuM OpM TeMllepaType BhIle IPpUOIM3UTeSBEHO 150 I'panycos
HeJsbcusa.

21. CnocoB6 mo m. 19, B KOTOPOM IIPOIMUTEBaAHME MHOXECTBA
KepaMrdeCKUX yacTull B KaTaJluTUIeCKOM pacTeope BKJIIOUAET
3aMadyMBaHMe MHOXeCTBa KepaMMUeCKMX YacCTMl, B TeUeHMEe MeHee UeM
OpUubIMU3UTEJIEHO OOHOTO daca.

22. Cnoco6 mo n. 19, B KOTOPOM IIpOKaJIMBaHMEe MHOXeCTBa
KepaMMUYeCKMX YacCTHl, BRKJIOUAET HalpeBaHME KepaMUUYeCKMX dYacTHull B
neum IOIpM TeMnepaType oT npubim3auresbHo 200 mo npubiamsmuTesbHO 500
rpanycoB lejbcusd.

23. Cnoco6 mo mn. 19, B KOTOPOM MCTOUHMK XUIOKOI'O IIepokKCHIa
BOOOPOIa BKJIKUAET XUIKUM [IepPOKCHI BOOOPONAa, MMEKMUM KOHIEHTPpAalu
OT HNpUbIM3UTeJIEHO 30 mo npubim3uTesJbHO 70 MaCCOBHX I[IPOLIEHTOB.

24, Crnoco6 mo mn. 19, B KOTOPOM MCTOUHMK XUIOKOI'O IIepokcCHUIa
BONOPOIa BKJIKUAET XUIKKM [IepPOKCHI BOOOPONAa, MMEKMUM KOHIEHTPpAalU
oT NpubmMauTesIbHO 50 NpubIM3UTESBEHO 65 MaCCOBHX IIPOLIEHTOB.

25. Cnocof NpoM3BOACTEBAa Ilapa IOJs MCIOJB30BaHUA B CTUMYJISALVN
TeoJIOTUYECKONM dopMalluM, CoIepXalUM 2Talb, Ha KOTOPHX:

ofecreurBanT MHOXECTBO UYacTHIl, BKJIOUAKIMUX aKTUBHENM OKCUI
MeTajJljla, [IpuYeM, IO MEeHBIEeM Mepe, HeKOTOPHEe M3 MHOXEeCTBa YacCTHIL

M3TOTaBJIMBATCA B chepryuecKor KOHOUTYpalWM;



37

BBOOAT B KOHTaAkKT MHOXECTBO dYacCcTUL C XUIOKKMM IIePOKCUIOM
BOOOpPOLA, VIMEeIVM KOHILIeHTpalMi oT NIPUOIIN3UTEJIEHO 30 oo
OpUOIU3UTEeJIEHO 70 MacCCOBHX I[IPOLEHTOB, IJIA IPOM3BOILCTEA llapa; "

BBOLAT [ap B I'eOJIOIMUECKYKD OGopMallMo.

26. Cnoco® mno mn. 25, B KOTOPOM AaKTHUBHHM OKCHI MeTajJJja
BKJIOUAET OMOKCHUI MapraHla.

27. Cnoco® mno mn. 25, B KOTOPOM aKTUBHHEM OKCHI MeTajJja
BKJIOUAET [POMOTUPOBAHHLEI MEJIOUHEIM MeTaJIJIOM OKCHUI MapTaHIa.

28. Cnoco® mno mn. 25, B KOTOPOM aKTKUBHEM OKCHI MeTajlja
BKJIOUAET OIOMH WM HEeCKOJIBKO DBJEMEHTOB, BHOPaHHBX W3 ITPYIIIH,
cocrosamen m3 Mn, Ag, Ru, Pb, V, Cr, Co, Cu m Pt.

29. Cnoco®6 mo m. 25, B KOTOPOM MHOXeCTBO UYacCTHUL COCTOAT, B
OCHOBHOM, M3 NIPOMOTHMPOBAHHOT'O WMEJIOUHBM MeTaJlJIOM OKCHIa MaplaHlia.

30. Cnoco6 mo m. 25, B KOTOPOM XMIKMUM I[IepOKCUI BOIOpOIa
MMeeT KOHLUeHTpalMK OT IpubIM3uTesibHO 50 0o NOpubiIM3UTesJIbHO 65
MaCCOBEIX IIPOLIEHTOB,

31. Cnoco6 mo mn. 30, B KOTOPOM XMIKMM I[IepOKCUI BOIOpOIa
VMeeT KOHLeHTpaluo, cocTaBJdRMyln OpUOIM3UTebHO 60 MacCOBHX
[IPOLIEHTOB .

32. Cnoco6 mno mn. 25, B KOTOPOM HEeKOTOPHE M3 MHOXeCTBa
YacTUll, KOTOPHE M3TOTAaBIMBATCA B CcOepuuecKor KOoHOUIypaluu,
MMeT »OuaMeTp oT Opubiams3uresasHo 0,0625 nmovma (1,5875 M) #mo
npubamusuresbHo 0,25 mokMma (6,35 M) .

33. Cnocof6 mno . 25, B KOTOPOM HEeKOTOPHE M3 MHOXeCTBa
YyacTUll, KOTOPHE M3TOTABIMBAKTCA B CcOepUUecKOoM KOHOUTypaluu,
MMeT, [0 MeHLBIeW Mepe, TPM pPas3jIMUHBX IMaMeTpa.

34, Cnoco® mno m. 33, B KOTOPOM, IO MeHBIIeN Mepe, TpU
pPa3JIMYHEIX oraMeTpa BKJIOUAKT OVaMeTpPH, cocTaBJidrmme
npubamusurejrHo 0,25 movMva (6,35 M), 0,125 momMva (3,175 vMm) u
0,0625 monMma (1,5875 mmM) .

35. Cnoco6 mno n. 25, B KOTOPOM MHOXECTBO YaCTMI SBJSOTCH
IIJIOTHO yTaKOBaHHHMM B KOHTeMHepe.

36. Cnocof mno . 25, B KOTOPOM peakKlUMd XUOKOI'O IIepOoKCcHuIa
BOOOPOLa M KaTajJu3aTopa I[IPOMUCXOIOUT IIPM TeMllepaType HUXe YPOBHA

caMopasorpeBaHMA XMIOKOI'O IIepPORCHMIa BOIOOpOIa.
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37. VYCTpoOMCTBO @OJIA I[IPOM3BOICTBA Iapa IJS MUCIOJL30BaHUA B
CTUMYJIAUMM TeOJIOTMYeCKOM dopMaluy, comepXalee:

KaTalnu3aTop, KOTOPHM BKJINUAET MHOXECTBO UYaCTHIl, BKJIOUYAKLIMUX
AKTUBHEM OKCHI MeTajlJla, M B KOTOPOM, IIO MEeHBIEM Mepe, HEKOTOPHE
M3 MHOXEeCTBa YacCTHI MBTOTOBJIEHH B ChepuUyecKOM KOHOUIYypalNM;

MCTOUHMK  XUIOKOTO IepokCcHIa BoIopona, opuyeM  MCTOUHUK
XMIOKOTO IIE€POKCHUIa BONOpOHa BKJMOYAeT XUOKMM [IePOKCHI BOIOpoIa,
MMEKMNWY KOHUEHTpalui OT OpubimsnurenbHo 30 no npubinsmuresbHO 70
MaCCOBEIX IIPOLIEHTOB;

IepBoe COeOMHUTEJIbHOE [IPUCIIOCOBJIeHNE, BHIIIOJIHEHHOE c
BO3MOXHOCTBI OO0ecClleueHud IIepBOTO IIyTUM COOOWeHMsS IO TeKydel cpene
MeXIOy MCTOUYHMKOM XUIOKOTO I[IepOKCHIa BONOPOIa M KaTajlM3aTOopOoM; U

BTOpOE COeOMHUTEeJIbHOE [IPUCIIOCODJIeHNE, BHIIIOJIHEHHOE c
BOBMOXHOCTEID OOecClledeHMS BTOPOTO IIYyTM COOOmMeHMSA IO TeKydel cpene
MeXIy KaTaln3aToOpOoM M T'eoJIOTMYeCKOoM dopMaluel.

38. VYcrporcTBOo HO II. 37, B KOTOPOM AaKTMBHEIM OKCHI MeTajljla
BKJIOUAET [IPOMOTHMPOBAHHEM MeJIOUHHM MeTaJlJIOM OKCMI MapTaHla.
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100—— |VICTOUHVIK XIT-
PP KOrO MEPOKCUTAL_ 440
BOJIOPO[IA
M3rOTOBIEHVIE
wé_\?\ms 200~ |KATAIVSATOPA [~—202
VI3rOTOBITEHVIE VICTOY-
KATATVSATOP ™10 HIKA XXAKOT O MEPOK-[~~—204
CVIA BOJOPOJA
113 -iie 112 A2 BOHUPLY
— é s T 2 MPVICOEAVIHEHVE VICTOU-
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3EPBYAP MM fIPY- ||"“ o0l | [BONOPOIIA K KATAMBATOPY
[OE HE®TEMPOMbIC- 209 208
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Ol 1 NPYUCOEOVHERVE KYCTP-BY | | PUCOEAMHEHVIE KATA-
ANA NORAYA ANA OYCTKIN | 1MASATOPA K TEONOTMYE-
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200 302 AW [IPYT OO HEGTETPO-
B MbICTIOBOrO MPUMEHEHMS
| OUT. 2
( KATATATVYECKOE
CPEACTBO 306 308 310 312
E ( ( R
MPOMWUTBIBA- BbICYLLMBA- MPOKATMBA- |~ KOHEYHBIA "\
HVE HUE HVE
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NOMOXKA
M3TOTOBTIEHVE KATATIU3A-
304 500-—-. [TOPA, KOTOPbIV BKMIOYAET
MHOXECTBO YACTULL KO- | g
TATOTORTERTE TOPIE BKTIIOHAIQT AKTYB-
400~ | \ATATIBATOPA |—a02 HbIt OKCYT METATINA
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BBETJERVIE B KOHTAKT BBETEHVIE B KOHTAKT
KATAASATOPA C XUIKIM [——z04 KATANM3ATOPA C XUTKIM [~—504
NEPOKCUIOM BOLIOPOJIA MEPOKCUZOM BOLJOPOJIA
HATIPABITERVIE TTAPA B TEO- HANPABTIEHIE TAPA B TEQ-
NIOTMYECKYIO GOPMALIMIO | NIOTVMECKYIO GOPMALIIO | -
MW HA JIPYTOE HEQTENPO- | %06 ATV HA IPYTOE HEQTEPO-
MbICNIOBOE MPUMEHEHVE MbICNIOBOE NPUMEHEHVE
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(4o) BMHATA99 YdALYdIUNTL

800

500

400

300

200

100

CKBAXWHHOE WCTIBITAHWE Ne 1, BCEIO 54 YACA, HOMW-
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HA KBATIPATHbIV AOMM (3,45 MMA), H,0,
A
A 0 ©
B @ @ S A 3 8 Cno A o O
{) v
PaN
GKAHUCTPA A
1 KAHUCTPA B
AKAHWCTPbI C8D
o KAHUCTPbI D&E
05 % 15 2

CKOPOCTb NOTOKA NEPOKCUIA BOOOPOLIA (TAJINTOHOB B MUHYTY)
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CKBAWHHOE UCTIbITAHVE Ne 1, BCETO 54 YACA
HOMHATIbHOE MAHOMETPYYECKOE FABMEHVE
500 QYHT JKB. [JOIM (345 MIIA), H.O,

TGV COPOCTS
kaHucTPA | EMMEPA-Y oy g, | MOTOKA
A | sy (TATTOHOB
B MAH)
R 350 550 05
A 420 500 {.58
A 420 480 05
A 420 500 D5
A 400 380 0.58
A 425 500 05
A 420 500 54
A 430 500 05
A 420 500 04
A 120 500 0%
A 420 480 0.4
A 420 480 0.5
A 30T a0 T o5
A 420 4480 0.5
A 420 500 0.5
A 0
A 0
B 440 500 0.91
B 420 500 0.8
B 420 500 1.3
B 415 490 0.5
B 415 480 1.58
B 415 500 0.3
B 350 375 548
e a0 500705
R&C 430 510 (.58
Bec T Ha0 50 TTo7s
B&C 430 510 075
B&C 425 500 141
gsc T s 500088
BRC 425 500 0.75
BRC 425 500 08
B&C 430 490 075
B&C 430 510 0.75

3/6

CKBAXIHHOE MCTIITAHWE Ne 1, BCETO 54 YACA,
HOMVHAJTEHOE MAHOMETPWYECKOE ABINEHVE
500 OYHTKKB. [IOVM (3,45 MIMA), H,0,

BT TOPOCTS
kaHvcTPA | TEMTEPA-ovh g, | MOTOKA
PA () | ey ITATTOHOB
B MAH)

BEC A% 510 5
B&C 430 510 (0.6
Bec | 2% | 510 | 075
R&C 430 510 0.75
ssc | a0 T a0 e
83C | 250 | 400 03
B&C 440 480 0.3
ST T BT 05
D&E | a5 | 500 06
ST T 500 K
D&E 420

D&E 425 510 116
BaE T AT 560 o
DRE 420 500 05
D&E 430 510 0.5
D&E 430 510 1.25
D&E 430 300 116
SeE T A TR 156
D&E 430 500 1.18
DRE 420 500 1.18
DRE 450 1.16 2

Oul. 7
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CKBAWHHOE UCTIbITAHVE Ne 2, BCETO 91 YACA
HOMHATIbHOE MAHOMETPYYECKOE FABMEHVE
500 QYHT /KB [YOIM (345 MIIA), HO,

AT |CIOPOCTh
karcTPA | TEMTEPA-Méovir kg, | TTOTOKA
TvpALF) | (TN o8
BMH)
F 0 a0 0
F3G 200
F8G 200
e %0
FaG | 400 | 400 02
FaG | 400 | 400 02
FAG 200
fs6 T a0 T a0 W,
F&G 300
FaG 0
FRG 0
FaG 45 | 40| 035
Fae T T 0%
F8G 400
Fe 30 | 4w 0%
I
FaG | 3% | 40 | 025
Fae a0 T a0 03
FAG 300
T W0 T a0 E
H 20 | 500 03
v 18T 500 03
H 25 | 500 03
H 410 T s 03
T 20T 5w 03
v 25T 500 03
v 25T e 63
H 5 | 50 03
H i | 500 03
v 225 T 500 03
v 25 | 500 03
v ARIED 63
H 25T 500 03
v 5|50 03

5/6

CKBAXMHHOE MCTIBITAHWE Ne 2, BCETO 91 YACA,
HOMVHAJTBHOE MAHOMETPWYECKOE [IABNEHVE
500 GYHT/KB. [IFOMM (3,45 MMA), H,0,

TEMMEPA- |HABTEHVE Cﬁgﬁgg\b
KAHUACTPA. | Typa (o) (qa/g%ﬂka (TATTOHOB
) | BWH)
F 35 TER 03
H 230 aRG 03
H 230 | 500 03
H G 03
H 80| 500 03
H 130 | 500 03
H 20 | 500 03
H 40| 480 03
H 0
| 750
i 30| 450 03
| 20|48 03
; 220|500 03
z 20| 500 03
| 20750 03
| 20T 500 03
; 20 | 500 03
; 13050 03
| 220 | 500 0.3
z 20 | 50 02
| 220 | 500 03
| 20 | 50 6
| 10| 50 02
| w205 02
i 310 |50 03
; 220|500 03
| 20 1500 03
| 20 | 500 03
| 20 |50 03
; 220|500 K
; 20 | 500 05
; 20|50 Y
; 410500 04
X 0

OUT. 9A




6/6

CKBAXUHHOE MCIBITAHVE Ne 2, BCETO 91 YAC, HOMUHATBHOE
MAHOMETPUYECKOE JABMEHVIE 500 GYHTOB HA KBAIPATHbIV
THOVIM (3,45 MMA), H.0,

KAHUCTPA TE'\AH(E"FF);\TypA (q)yﬂ#\%%m) Céo(?gjjégggg-
1 420 500 0.91
] 420 500 04
| 420 500 0.4
[ 425 500 0.4
] 425 500 0.3
I 420 500 0.4
] 490 500 0.3
] 420 500 0.3
| 420 500 0.4
] 420 500 0.4
] 420 500 0.4
J 420 510 0.5
I 420 510 0.5
d 420 500 0.5
J 420 500 0.5
J 420 510 0.5
i 470 510 0.5
J 420 500 0.5
J 420 500 0.5
J 420 500 0.5
J 420 500 04
J 410 500 0.4

oUl. 9B
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