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OKCHJIOB, TPUIOAHBIX JUISi JETWAPHPOBAHUS YINIEBOAOPOAOB, K CIHOCO0aM TIOJNyYEHUS TakKuX
KaTaIn3aTopoB M K crocobaM JIETHAPUPOBAHUS YITIEBOAOPOIOB C TAKUMHU KaTanu3artopamu. Hampumep,
B OIHOM OCYIIECTBICHHH KaTaJIWTHYECKas KOMITO3MIMS BKJIIOYAET OKCHJ TaJUTUsl, MPUCYTCTBYIOIIUH
B KOMIIO3MLIMM B KOJM4ecTBe B nuanazoHe okono 0,1-30 mac.%, okcua nepus, NPUCYTCTBYIOIIMN B
KOMIIO3UIIMH B KOJIMYECTBE B NIpeAeiax auanasoHa okouo 0,1-15 mac.%, mpomorop M1, BeiOpaHHSIH 13 Pt,
Ir, La nnu ux cMecH, NPUCYTCTBYIOLIUM B KOMIIO3UIMH B KONWYeCcTBe B Tuana3oHe okoino 0,005-4 mac.%,
npoMoTop M2, BbIOpaHHbIH K3 aneMeHToB | rpynmsl (Hanpumep, Li, Na, K, Cs), npucyTrcrBytomuii B
KOMITO3HMIIMK B KolndecTBe B auamna3oHe okoio 0,05-3 mac.%, u Hocurenb S1, BEIOpaHHBINA M3 OKCHAA
QITIOMHHUS, TUOKCHAA KPEMHHUS, ANOKCH/1A IINPKOHUS, TMOKCHAa TUTAHA WIIK MX CMECH, TIPUCYTCTBYIOIINH
B KOMIIO3UIIMH B KOJIMYECTBE B AUana3oHe okono 60-99 mac.%.
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KATAJIM3ATOPBI JETUAPUPOBAHMA 1 CITOCOBBI UX ITOJIYUYEHUWA 1
HCIIOJIb30BAHUA

ITepexkpécTHas cChUIKA HA POACTBEHHBIE 3aSBKU

JlaHHas 3asBKa UCTIPAINNBAET MPEUMYILIECTBO MPUOPUTETA MPEABAPUTENLHON 3asBKH HA
US marent Ne 62/622201, nogannoit 26 siHBaps 2018 r., KOTOpas MOJHOCTBIO BKIIOYEHA B
HACTOSIIIUN JOKYMEHT CCBUIKOM.

[Ipennocbuikn cO31aHUs U300pETeHMS

OO6nacTh TEXHUKH, K KOTOPOH OTHOCHTCSI H300peTeHHE

3TO pacKpbITHE OTHOCHTCS B LEJOM K KAaTAJIMTHYECKUM MaTepuaiaM U crocodaM Hx
NOJIYYeHUSI W UCIOJIb30BaHUs. bojee KOHKPETHO, HACTOsINee pPACKpbITHE OTHOCHUTCA K
KaTaJIM3aToOpaM Ha OCHOBE T'aJuINsl, BKIFOYAIOLTIM KOMIIOHEHThI HECKOJBKUX OKCHIOB METAJLIOB,
croco0aM TOJYYEHHUs] TaKUX KaTaJIM3aTOPOB M K CrMocobaM AeruApHUpPOBAHHS YIIIEBOIOPOIOB
TAKUMH KaTaJIU3aTOPAMH.

H3BecTHBIN YPOBEHb TEXHUKHU

JlerunpupoBaHue ajkaHa MPEACTaBIsieT cOOOHM OOIIEN3BECTHBIN MPOLIECC MPOU3BOACTBA
Pa3IUYHBIX TOJNE3HBIX YIIEBOJOPOOHBIX MPOIYKTOB, TAKOH Kak AETHIPHPOBAHHE IPOMNAaHA C
MIOJIYY€HHEM TPOTeHa JJIST UCTOJBb30BAHUS B MPOMBILLIEHHOCTH MOJUMEPOB, IErHIPUPOBAHUE
H-OyraHa ¢ TmoJydeHHeM H-OyTeHa WM ajkwiata u OyTagueHa, NPUMEHSIEMbIX IpU
NPOM3BOJACTBE IIMH, WM JACTHIPHPOBaHHME H300yTaHA C IEJbI0 IOJYyYEHUs H300yTHIIeHa,
NPUTOTHOTO U NPEBPAIleHUs] B METHUJI-TPET-OyTHIIOBBIA 3(pUp, W300KTaH W aJKHUIATHI IS
noGasyeHus U yaydmeHust 6eH3nHOB. COBpeMEHHbIE KOMMEPUECKHE KaTaIN3aTOPbl, IPUTOAHbIE
IUIS1 KATAIUTUYECKOTO ACTHAPHPOBAHMS JIETKUX aJIKAHOB, BKIIOUArOT KaTanu3aTopel CrOx/AlOs
u Pt-Sn/Al,Os3, KOTOpBIE UCTIONB30BAIKICH B TEYCHHE NECSTHIIETHH.

Karanmzarops! neruapuposarus CrOx/Al,O; 06bHO conep:kar OONBIIYIO YacTh XpoMa
B crenenn okucineHus Cr(Ill) Ha moBepxHOCTH Okcuaa amoOMUHUS. OFHAKO OOBIYHO OCTAETCS
HeOonbmoe koimuectBO Cr(VI), KOTOpBIA SBIAETCS KAaHLUEPOTEHHBIM M, TAaKUM 00pasom,
NPEACTABISsIET OMACHOCTD /IS 3A0POBbS BO BpeMsi 00pabOTKHU M SKCIUTyaTalluy Kartajiu3aropa. Pt-
Sn/Al,O; katanuzatopsl noporu. Kpome Toro, ans nonydenus: orpaboTaHHOro Karainusaropa Pt-
Sn/Al,Os; ¢ HavanmbHOU akTUBHOCTHIO Tpedyercss oOpadoTka Cl-conmepskalium ra3oM BO BpeMst
padotsl. Takue rassl MOTYT OBITH CMEPTENBHO ONMACHBIMH M, TAKUM 00pa3oM, MpPEACTaBISFOT
3HAYUTENbHBINA PUCK TP 3KCIUTyaTtalui. OHU TakKe MOTYT BbI3BaTh 3HAUUTEIBHOE 3arpsi3HEHUE
OKPY>KaroLEeH Cpenbl XJIOPOM.

Karanuzaropsl neruapupoBaHUs Ha OCHOBE TaJUIMSl HM3BECTHBI YK€ OKOJIO [IBYX

I[GC;[TI/IJ'IGTI/II\/'I. OHI/I, B LECJIOM, HE€ OIACHbI, U UX MPUMEHECHUC HE NPCACTABJISACT 3HAYUTCIIbHBIX
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SKOJIOrHYecKux mpodseM. OQHAKO 3T KaTaTU3aTOPbl UMEIOT OTPAHWYEHHUS 10 aKTHMBHOCTH U
CTa0MJIBHOCTH, OCOOEHHO TSI KOMMEPYECKH Ba)KHOTO ACTHIPHPOBAHUS NPOIaHa, H-OyTaHa U
n3o0yTaHa.

CoOTBETCTBEHHO OCTAéTCs MOTPEOHOCTh B KAaTAJIM3aTOPax ACTUAPHUPOBAHMS HA OCHOBE
rajulvsi, KOTOpble 00ECNeunBaIOT YIYUYLIEHHYI0 AKTUBHOCTb M CTa0MJIBHOCTb, OCOOEHHO IpH
JNeTUIPUPOBAHUH U300yTaHA.

Kpatkoe n3noxeHnne cymecTsa H300peTeHHs

OnHuM H3 acneKTOB U300pETEHUs SBISETCA NMPOKAIEHHAS KATAIUTHUECKAsT KOMITO3ULIHS
11 NETUPUPOBAHUS, BKIIFOUAOLIAs

OKCHUJ TaJUIMsl, IPUCYTCTBYIOIIMM B KOMIIO3ULIUU B KOJIMYECTBE B AuarnazoHe okouso 0,1 -
30% wmacc., Ga;03 B mepecuére Ha MPOKAJEHHBIN 0Opaselr,

OKCHUJ LiepHsl, MPUCYTCTBYIOLIUH B KOMIIO3ULIMM B KOJIMYECTBE B auamnaszoHe okojo 0,1 -
15% macc., CeO; B mepecuére Ha MPOKANTEHHBIN 00Opaselr,

npoMotop MJ1, BbIOpaHHBII W3 TIUJIATUHBL, WPHUOWS, JIAHTAHA WJIH HUX CMECH,
MPUCYTCTBYIOLUN B KOMIIO3ULIMHU B KOJW4eCcTBe B AuanasoHe okoso 0,005 - 4% macc. okcuzaa B
nepecyére Ha MpOKaIEHHBIN oOpaselr;

npoMoTOp M2, BEIOpaHHBIH U3 3JIEMEHTOB | TPYNIIbI, TPUCYTCTBYIOIINX B KOMIIO3ULIUH B
KoJuuecTBe B aAuanazoHe okono 0,05 - 3% wmacc., okcupga B mepecuére Ha MNPOKaJEHHbIN
obpaszerr; u

HocuTenb S, BBIOpaHHBIM M3 OKCHAA ATIOMHHUS, AUOKCUAA KPEMHHUS, ITHOKCHIA
LUPKOHMSI, TUOKCHJIA TUTAHA WUJIM UX CMECH, IPUCYTCTBYIOLIUH B KOMIIO3UIMHU B KOJIMYECTBE B
nuana3oHe okoso 60 - 99% macc. okcuaa B mepecdére Ha MPOKaJEHHBINA oOpasell.

Jlpyrum acmekToM H300peTeHust SBISIETCS CIMOco0 AErHIpUPOBaHHUS YIIIEBOAOPOAA,
BKJIFOYAKOUINI KOHTAKTHUPOBAHME YIJIEBOJOPOAHOIO CBHIPbS C KaTajiu3aTOpOM B YCJIOBUSX,
JIOCTAaTOYHBIX JIs1 00pa30oBaHMs JETUAPUPOBAHHOTO YIIEBOAOPOA.

Jlpyrue acnekTsl pacKpbITHs OyAyT OYEBHIHBI AJIS CIIEHUANNCTa B JaHHOH obmactu
TEXHHUKH C YUETOM PACKPBITHS B 3asBKE.

Kparkoe onucanue ueprexei

@ur. 1 npeacrapisier co0OH rMCTOrpaMMy, NMOKA3bIBAIOLIYIO (CJIEBAa HANPABO B KAKAOM
Habope CTOJIOIOB) KOHBEPCHUIO JAETUAPHUPOBAHHUS TIPOMAHA W CEJIEKTHBHOCTD TIO MPOMUJICHY IS
HECKOJIbKUX KaTaJu3aTOpPOB, OMMCAHHBIX B 3asBKE.

@ur. 2 npeacrasisier coOol TMHEHHBIN rpaduK, MOKa3bIBAOLINI TaHHbIE 00 AKTUBHOCTH
U CEJIEKTUBHOCTH HECKOJIbKHX KaTaJIM3aTOPOB, ONMCAHHBIX B 3asBKe (CBEpXy BHU3 Ha MPABOM
CTOpoHe Habopa KpuBblX, komMm., A3, A4, AS, A6 u A7, B TedeHue TPEX LUKIOB

NETUAPUPOBAHUS.
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@ur. 3 npexacrarisier co0OH MMCTOrpaMMy, NMOKA3bIBAIOLIYIO (CJIEBAa HANPABO B KAKAOM
Habope cTonOLOB) BBIXOA KOkKca M mobouyHoro mpoaykra C1-C; B mMKIIE AETHAPUPOBAHHS
IPOTaHa C MCIIOJb30BAHUEM PA3IIMUHBIX KaTAJIH3aTOPOB, OMIMCAHHBIX B 3asBKE.

@ur. 4 npeacrarisieT coOOH MMCTOrpaMMy, MOKA3bIBAIOLIYIO (CJIEBAa HANPABO B KAKAOM
Habope CTONOLOB) AaHHBIE O KOHBEPCHUH MPOMAHA U CEJEKTUBHOCTH IO MPOMUJICHY HJIst
HECKOJIbKUX KaTaJIN3aTOPOB, OTIMCAHHBIX B 3asIBKE.

@ur. 5 npeacrapisier co0OH MMCTOrpaMMy, TOKa3bIBAIOLIYIO (CJIEBAa HANPABO B KAKAOM
Habope CTONOLOB) AaHHBIE O KOHBEPCHUH MPOMAHA U CEJEKTUBHOCTH IO MPOMUJICHY HJIst
HECKOJIbKUX KaTaJIN3aTOPOB, OTIMCAHHBIX B 3asIBKE.

@ur. 6 npeacrapisieT coOOH MMCTOrpaMMy, MOKA3bIBAIOLIYIO (CJIEBAa HANPABO B KAKAOM
Habope CTONOLOB) AaHHBIE O KOHBEPCHUH MPOMAHA U CEJIEKTUBHOCTH IO MPOMUJICHY ISt
HECKOJIbKUX KaTaJIN3aTOPOB, OTIMCAHHBIX B 3asIBKE.

IMonpobHoe onucanue

INonpoOHoCTH, MOKa3aHHbIE B JAHHOM JOKYMEHTE, MPUBEIEHBI B KaueCTBE MpUMEpPa U B
LeJSIX MIUTFOCTPATUBHOTO OOCYKIACHUS TOJBKO MPEANOYTUTENbHBIX BAPHAHTOB OCYIIECTBICHHSI
HACTOSIIEro N300PETeHUs U MPEACTABIIEHBI C LB MPEIOCTABIEHHS TOTO, YTO, KaK MOJararoT,
SIBJISIETCS] HAHOOJIee MOJIE3HBIM U JIETKO MOHATHBIM ONMHUCAHUEM MPUHLIMIIOB, U KOHLENTYaIbHBIX
ACTIEKTOB PA3IMYHbIX BAaPUAHTOB OCYINECTBIEHHs] H300peTeHHs. B CBs3M C 3TUM He
NPEANPUHIMAIOTCS TIOTBITKM TOKa3aTh CTPYKTYpPHbIE AeTanu n3oOpereHus Oosee moapoOHO,
9YeM 3TO HeOOX0IUMO 1isl PYyHAAMEHTAIbHOTO MOHUMAHUS H300pETeHNUs1, OITMCAHNE COBMECTHO C
YepTexkaMu W/WINM MPUMEPaMH, MO3BOJSIOLINE CHELHATUCTaM B IaHHOW O0JacTH TEXHUKH
NOHATh, Kak (POpMbI M300peTeHUs MOTYT OBITh BOIUIOIIEHBI Ha MpakTUke. TakuMm oOpasom,
npekae 4eM OyayT OMHCaHbl PACKPBIThIE MPOLIECCHI M YCTPOWCTBA, CJEAyeT MOHHMATh, YTO
ACTEKThl, OMUCAHHbIE B JAHHOM [OKYMEHTE, He OrpPaHUYeHbl KOHKPETHBIMH BapHaHTAMH
OCYLIECTBJICHHs, YCTPOWCTBAMHM HWJIM KOHQUIYpaLUsIMH U, KaK TaKOBbIE, MOTYT, KOHEYHO,
BapbUpoBaThCs. Takke cleqyeT MOHUMAaTh, YTO TEPMUHOJOTHUS, MCIOJb3yeMass B JaHHOM
JIOKyMEHTe, MpeIHa3HaueHa TOJbKO [ OMHCAHHWs KOHKPETHBIX AacCleKTOB M, €CJU He
OTIPENIEJICHO B 3asBKE, HE MpeIHA3HAuYeHA JUIsl OTPAHUYCHUS.

TepMmuHbl «OAMHY, «JIHO00I», «3TOT» W AHAJOTHYHBbIE OOBEKTBI, HCIOJb3yeMbie B
KOHTEKCTE oOnmcaHusi u3o0pereHus: (0COOEHHO B KOHTEKCTE mocienyroomeil  (opMyJibl
u300peTeHusi), JOJUKHbI TOJKOBaTbCS KAaK OXBATBHIBAKOIIME KAaK €JUHCTBEHHOE, TaK |
MHO’KECTBEHHOE YHCJIO, €CJM HHOE€ HE YKa3aHO B OMNHMCAHMU WM SIBHO HE MPOTHBOPEYHT
KOHTeKcTy. Ilepeuncnenne quana3oHOB 3HAYEHUH B JAHHOM JIOKYMEHTE MPOCTO MPeIHA3HAUYEHO
IJIs1 TOTO, YTOOBI CIYKUTh KPATKUM CIOCOOOM MHAMBHAYAJIbHOW CCHUIKHM Ha Ka)KI0€ OTAENbHOE

3HAQYUCHUE, MOoIIagaroiee B AHUAIIA30H. Ecmm B ommcanun He YKa3aHO HMHOEC, KAXKA0C OTACIbHOC
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3HAYEHUE BKJIFOYAETCS B OMHCAHWE, KaK €Ciu Obl OHO OBUIO OTHENbHO YKa3aHO B 3asiBKE.
Jlnamna3oHbl MOTYT OBITh BBIPAKEHBI B JAHHOM JIOKYMEHTE KaK OT «OKOJIO» OJHOTO KOHKPETHOTO
3HAYEHUS W/HIU 10 «OKOJIO» IPYyroro KOHKPETHOro 3HaveHus. Korma mnpuBenéH Takoi
IUara3oH, APYrod acheKkT BKJIKYAaeT OT OJHOTO KOHKPETHOTO 3HAYEeHUs W/WIH N0 IPYroro
KOHKPETHOTO 3Ha4deHHus. TOYHO Tak ke, KOrJa 3HAYEHUs BbIPAXKEHBbI B BUAE NMPHOIIKEHUH, C
UCIIOJIb30BAHNEM TMPEAIIESCTBYIOMIEr0 «OKOJIO», OyIeT MOHSATHO, YTO KOHKPETHOE 3HAYEeHUE
obpasyer npyroii aciekT. Jlanee Oyaer MOHSITHO, YTO KOHEYHbIC TOYKH KKIOTO M3 TUANa30HOB
SIBJIAFOTCA 3HAYMMBIMHM KakK MO OTHOLICHHUIO K APYTrOM KOHEYHOW TOYKE, TaK U HE3aBUCHUMO OT
APYrol KOHEYHON TOUYKH.

Bce cmocoObl, omucaHHbIE B 3asiBKE, MOTYT BBITIOJHSATHCS B JIFOOOM TOIXOISIIEM
MOpsAAKE CTaAuMd, €CIM HWHOE€ HE YKAa3aHO B ONUCAHUU WM HHOE SBHO HE MPOTUBOPEYHUT
KOHTEKCTy. lcmonb3oBaHue JIHOOBIX W BCEX NPUMEPOB WM NPUMEPHBIX (HOPMYIHPOBOK
(HampuMep, «TaKUX Kaky»), MPEACTABJICHHBIX B 3asBKe, MPEAHA3HAYEHO MPOCTO MJISl JIy4YIIero
OCBEIleHUsT M300peTeHNs] U He HajaraeT OTPaHUYCHHN Ha OOBEM NPUTSA3AHHM, 3asSBJICHHOTO
uHbIM oOpaszom. Hu onmHa ¢opMyIupoBKa B ONMUCAHUH HE JOJKHA HCTOJIKOBBIBATHCS Kak
yKa3bIBAIOMmAsi Ha JIOO0W He 3asBICHHBIH 3JIEMEHT, CYIIECTBEHHBIH I MPAKTUYECKOTO
NPUMEHEHHST H300peTEeHUsL.

Ecnu koHTekcT sSIBHO He TpeOyeT MHOro, BO BCEM OMHCAHUHU U (PopMysie H300peTeHHs
CIIOBa «BKJIFOYAETY», «BKIIOYAKOMIMI» W TOMY MOAOOHOE JOJIKHBI TOJKOBATHCS  BO
BCEOOBEMJTIOIIEM CMBICJIE, & He B UCKIFOYUTELHOM HJIM UCYEPIBIBAIOIIEM CMBICTIE, TO €CTh B
CMBICIIE «BKJtOUasi, HO Oe3 orpanHudeHus». CloBa, HCHOJB3YIOMUE EIUHCTBEHHOE WIIH
MHOKECTBEHHOE YHCJIO, TaKKe€ BKJIIOYAIOT MHOKECTBEHHOE YHCJIO U €IUHCTBEHHOE YHCIIO
COOTBETCTBEHHO. KpoMe TOro, cioBa «374€Cb», «BBILIE» WU «HUXKE» U CJIOBA AHAJOTHYHOIO
3HA4YCHMUs], UCTIOJIb3YEMbI€ B HACTOSALLEH 3asiBKE, TOJLKHBI OTHOCUTBHCA K TAaHHOM 3asiBKE B LICJIOM,
a He K KAKUM-JIHOO KOHKPETHBIM YacTsIM 3asiBKH.

Kak Oyner MOHSTHO CHEIMANMCTy B NAaHHOW OONacTH TEXHHKH, KaXKIO€ PACKPHITOE B
OMUCAHUU OCYLIECTBJIEHUE MOXKET BKJIKOYATh, COCTOATH IO CYLIECTBY HWJIU COCTOATh U3 €ro
KOHKPETHOTO 3aBJIEHHOTO 3JIEMEHTA, CTaAUU, UHIPEAUEHTAa WM KOMIIOHEeHTAa. B cooTBeTCTBUUM
C HCIOJBb30BAaHUEM B OINHCAHUH, TEPMHUH «BKJIIOYAThY WIH «BKJIKOYAET» O3HAYAET, 4YTO
BKJIIOUAET, HO HE OrPaHUYMBAETCSI MMH, U MO3BOJSET BKJIOUAThb HEYKA3aHHBIE 3JIEMEHTHI,
CTavY, WHTPEAVEHTHl WM KOMIIOHEHTHI Jake B OONbIIUX KojudecTBax. llepexomuas ¢pasa
«COCTOSIIIMKA M3» UCKJII0YaeT JI000NW He 3asiBJICHHBIA 3JIEMEHT, CTaIui0, WHTPEOUEHT WU
koMrioHeHT. [lepexonmHas ¢paza «CoOCTOSIIIMKA IO CYIIECTBY H3» OrpPaHUYUBAET OOBEM
OCYILECTBJICHUS 3asIBJICHHBIMHU 3JIEMEHTAMU, CTaAUSIMH, UHIPEAUEHTAMU WM KOMIOHEHTAMH U

TEMH, KOTOPBIC HC OKA3bIBAIOT CYIICCTBCHHOTO BIIMAHUA HAa OCYLICCTBIICHUC.
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Ecnu He yka3aHO WHOE, BCE YHCIIA, BBIPAKAIOIINE KOJUYECTBA UHIPEIUEHTOB, CBOICTBA,
Takue KaK MOJICKYJSIpHAsl Macca, yCJIOBHS PEaKLUU U TaK Jajee, UCIOJb3yeMbIE B OMMUCAHUU U
dopmynie u300peTeHus, ClenyeT MOHUMATh KaK HM3MEHSEMble BO BCEX CIy4asiX TEPMHHOM
«okoyio». COOTBETCTBEHHO, €CITM HE YKa3aHO MHOE, YHCJIOBBIC MapaMeTphl, MPENCTABICHHBIC B
OTMHCAHUU U TIpriaraeMoit opmyiie H300peTeHMs], SIBJISIFOTCSI MPUOIN3UTEIbHBIMUA 3HAYCHUSIMH,
KOTOpbIE MOTYT BapbHUPOBATHCS B 3aBHCHMOCTH OT TPeOyeMbIX CBOHCTB, KOTOpPbIE MOTYT OBITh
MOJIyYeHBbI C TIOMOIIBI HacTosimero u3obperenus. [lo MeHbIel Mepe, HO HE B KadeCTBe
MOTIBITKA OTPAHUYHUTh MPUMEHEHHE TOKTPUHBI SKBUBAJIEHTOB K 00BEMY (hopMyIibl H300peTeHus,
KQ)K/bII YMCJIOBOM MapaMeTp, MO MEHbIIEeH Mepe, TOJLKEH HUCTOJIKOBBIBATHCA C Y4ETOM 4HUCIA
YKa3aHHBIX 3HAYalux mupp ¥ NyTéM MpUMEHEeHHs] OOBIMHBIX METONOB OkpyrieHus. Korma
TpeOyeTcsi JOMOJHUTEIbHAS SICHOCTb, TEPMHH «OKOJIO» UMEEeT 3Ha4yeHHe, pPa3syMHO
MPUMKICHIBAEMOE €My CIEeLUATUCTOM B JAHHOW OOJIACTHM TEXHUKH, KOTZA HCIOJB3YeTCsS B
COUETAaHUU C YKa3aHHBIM YHCJIOBBIM 3HAYEHHEM WM JAWAMa30HOM, TO €CTh OOO3HaJaer
HECKOJIbKO OOJbIIIe WJIM HECKOJBKO MEHBINe, YeM YKa3aHHOe 3HAuYeHWe WJIM JHANa3oH B
npenenax + 20% ot 3asBiaeHHOro 3HaueHus;, £ 19% ot 3asBnenHoro 3HaveHus; + 18% or
3asBJICHHOTO 3Ha4YeHus, = 17% oOT 3asBneHHOro 3HaueHus; + 16% oT 3asBIeHHOTO 3HAYEeHUS, +
15% ot 3asBneHHoro 3HaudeHus; + 14% ot 3asBneHHOro 3HadeHus, = 13% or 3asBIEeHHOrO
3HaueHws; = 12% ot 3asBneHHoro 3HaveHus, = 11% ot 3asBnenHoro 3HadeHus, = 10% ot
3asBJICHHOTO 3HaUYeHUs; = 9% OT 3asBIeHHOTO 3Ha4YeHUs, + 8% OT 3asiBIEHHOTO 3Ha4YeHUs, = 7%
OT 3asBJICHHOTO 3Ha4eHus, £ 6% OT 3asiBIeHHOTO 3Ha4YeHUs, = 5% OT 3asBJICHHOTO 3HAYCHUS, +
4% ot 3asBieHHOro 3HaueHws, £ 3% OT 3asBIeHHOTO 3HaueHUs, + 2% OT 3asABJIEHHOTO
3HadYeHus; uiau + 1% OT 3asIBIEHHOT0 3HAYEHUS.

HecmoTtpst Ha TO, YTO YHCIIOBBIE AUATA30HBI U MApPaMeTPbl, OMPEASISIOUINE ITHPOKUI
00BEM H300peTeHUs], SBJISIFOTCS MPUOIU3UTENBHBIMY, YWCJIOBbIC 3HAYEHUS, H3JIOXKEHHBIC B
KOHKPETHBIX MpHUMepax, COOOIIAIOTCS HACTOJBKO TOYHO, HACKOJIBKO 3TO BO3MOKHO. OmHAKo
Mr000€e YUCIIOBOE 3HAYCHHE MO CBOESH MPUPOJIE CONEPIKUT OMpPEeNesIéHHbIe OMTHOKH, HeH30eKHO
BO3HHUKAIOIINE W3-32 CTAHAAPTHOTO OTKJIOHEHHUS, CYIIECTBYIOIIETO B COOTBETCTBYIOIIHNX
SKCIEPUMEHTANBHBIX U3MEPECHUSIX.

I'pynmbl anbTepHATUBHBIX 3JIEMEHTOB WJIM OCYIIECTBJICHUN H300pPETEHMUS], PACKPBITHIX B
OTMHCAHUHU, HE JIOJDKHBI PACCMATPUBATHCS KaK OrpaHudeHus. Kaskaplii YieH rpynmbl MOKET ObITh
yKa3aH | 3asBJIeH MHANBUAYAJbHO WM B JEOOOH KOMOWHAIIMY C APYTUMH YICHAMH TPYIIITbI WK
OPYTrUMU 3JIEMEHTAMHU, TIPECTaBIEHHbIMU B 3asBKe. [Ipeanonaraercs, 4To OAMH WM HECKOJBKO
YJICHOB TPYIIBI MOTYT OBITh BKJIIOYEHBI WJIM HWCKIIOYEHBl W3 TPYHIbl MO COOOpaKEHUSIM
ynobctBa w/wnm mareHtocrnocoOHoctr. Korma mnpoucxomuT modoe Takoe BKJIFOYEHHE WITH

HUCKJIOUCHUE, CUUTACTCA, YTO OIHNCAHUE COACPKUT I/ISMeHéHHYI-O rpymiy, BbIIIOJIHASA TaKHUM
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o0pa3oM NHUCBMEHHOE ONMHCaHHEe BCeX TIpymn Mapkyma, HCIOJIb3YEeMBbIX B IPHJIAraeMoi
dbopmyie n3o0peTeHus.

HekoTopble oOcCymecTBIEHHs] 3TOTO HW300pPETEHUs] ONHMCAaHbl B 3asBKE, BKJIIOYAs
HAWJTYYIIUHA W3BECTHBIA H300perarenssM crmocod ocyuiecTBieHuss u3ooOpereHus. Konewro,
U3MEHEHHsI B STHX OIMHCAHHBIX OCYIIECTBJIICHUSX CTAHYT OUYEBUAHBIMH JJISI CIELHAIUCTOB B
TaHHON 00JacTH TEXHUKHU TOCE€ MPOYTEHUs MpeAIecTByroumero omucanus. H3o0perarens
O’KHIAET, YTO KBAIU(UIMPOBAHHBIE CIIELUAIUCTBI OYyAyT HCIIOJNB30BAaTh TaKHe BAapPHAHTHI B
3aBHCHMOCTH OT OOCTOSITENIBCTB, U M300peTaTeNN MPEANOoNaraloT MPUMEHITh H300peTeHHe Ha
NPAaKTUKE HHAaue, YeM KOHKPETHO OomucaHo B 3asBke. COOTBETCTBEHHO, 3TO H300peTeHHe
BKJIFOYAET BCE MOAM(DUKALMU WM 3KBUBAJCHTHI MpeaMera H300pEeTEeHUs, MEepPEeYHCICHHOTO B
npuiaraeMod ¢Gopmysne H300peTeHHs, KaKk 3TO pPa3pelIeHO MOJUIekKAIMUM NPUMEHEHUIO
3aKOHOMATENBCTBOM. bosee Toro, modasi KOMOMHAIMS BBIIIEONMCAHHBIX 3JIEMEHTOB BO BCEX
BO3MOJKHBIX UX BapHALMSAX OXBATHIBAETCS M300PETEHHEM, €CII MHOE HE YKa3aHO B 3asBKE WJIH
MHOE SIBHO HE NMPOTUBOPEUUT KOHTEKCTY.

Kpome Toro, B 3TOM ONMCaHuM OBLIH CHIETaHbl MHOTOYHCIICHHBIE CCHUIKH HA MATEHThI U
nevaTHele nyOnmkauuu. Kakpgas M3 LUTHPYEMBbIX CCBUIOK M TEYATHBIX MyOJHKamui IO
OTJENIbHOCTH TOJIHOCTBIO BKIIFOYEHA B 3a51BKY CCBLIKOIA.

B 3axmodeHue crienyer MOHMMATh, YTO OCYIIECTBICHHS W300PETEHHs, PAaCKPBIThIE B
ONHMCAaHUH, WUIIOCTPUPYIOT NPUHLHIBI HACTOsAmero uszobpereHus. Jlpyrue monudukarum,
KOTOpBIE MOTYT OBITh HCIIOJIb30BaHBI, BXOAAT B 00BEM u3oOpereHus. Takum oOpaszom, B
Ka4eCcTBE MpPHUMEpa, HO HE OrPaHWYECHHs, AaJbTEPHATUBHBIE KOHPHUIYpalMU HACTOSAIIETO
n300peTeHNs] MOTYT HCIOJB30BAaThCS B COOTBETCTBHUU C H3JIOKEHHBIMHU B 3asBKE TAHHBIMH.
CoOTBETCTBEHHO, HacTOsAIlee M300pEeTeHHEe HE OTPaHUYHMBAETCS TOYHO TEM, YTO IOKA3aHO H
OTIMCAHO B 3asBKE.

Hacrosimee packpbITHe, OTHOCHTCS K KOMITO3ULMSM KaTaJH3aTopa IOeTHAPUPOBAHMS,
KOTOpbI€ BKIIFOYAIOT OKCHJ TaJUIHs, OKCHJI LEepUs, OAMH WA HECKOJBKO IPOMOTOPOB,
BbIOPAHHBIX U3 TUIATHHBI, UPUANS, JAHTAHA, UX CMECH W 3JIEMEHTOB | TPyNIbI, U CMELIaHHBIN
OKCHIIHBIH HOCHTENb. PacKpbITHE NIEMOHCTPHPYET, UYTO TaKH€ KaTajlH3aTopbl, KOTOpbIE
NPEUMYIIECTBEHHO MOTYT HE€ COJepKaTb XPOMCOAEPIKALINX MAaTepPHalioB, MOTYT HMETh
XapPaKTEPUCTHKH, CPAaBHUMbIE WM Ja’Ke JIy4IIHe, YeM Yy OOBIMHBIX KOMMEPYECKH IOCTYITHBIX
KaTaJn3aTOPOB.

OnHuM H3 acneKTOB U300pETEHUs SBISETCA NMPOKAIEHHAS KATAIUTHUECKAsT KOMITO3ULIHS
neruapupoBanus. Karanutuueckass KOMIO3ULIUS BKJIIOYAET OKCHA TaJUIHs, IPUCYTCTBYIOLIHH B
KOMITIO3ULIMHU B KOJIMYECTBE B Auana3oHe okojo 0,1 - 30% macc., B mepecuére Ha MPOKaIEHHBIN

Ga,0s, u okcuA Hepust, MPUCYTCTBYIOIMIUI B KOMITO3UIIMH B KOJMYECTBE B Auana3zoHe okouo 0,1 -
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15% wmacc., CeO, B mepecuére Ha mpoKanéHHbIM oOpasen. KaramuTudeckas KOMIIO3HIIHS
BKJIFOYaeT mnpomotrop M1, BeiOpannbeii w3 Pt, Ir, La m ux cMecw, NpUCYTCTBYIOLIUI B
KOMIIO3ULIMU B KOJIMUECTBE B quanasoHe okojo 0,005 - 4% wmacc., u npomotrop M2 BbIOpaHHBIN
u3 snementoB 1 rpymmbl (Hampumep, Li, Na, K, Cs), mpucyrcTByrOmUNA B KOMIO3WLIUH B
KoJimdecTBe B pauamnasone okono 0,05 - 3% wmacc, Kaxaoro okcuaa B Mepecyére Ha
npokanénubiii obpasen. Kartanuruyueckass KOMIO3UIUS BKIIIOUAeT HOocutedb S1, BbIOpaHHBIN U3
OKCHJA AJIOMUHUS, TUOKCHAA KPEMHUS, NUOKCUAA LIUPKOHMS, AMOKCHJA TUTaHa U UX CMECH,
MPUCYTCTBYIOIMUX B KOMIIO3ULMU B KOJIMYECTBE B AManasoHe okoso 60 - 99% macc. okcuna B
nepecuéTe Ha MPOKAIEHHBINA o0paseL.

B HekoTOpbIX OCYIIECTBJIEHMSIX, KOTOpblE OINHCAHbl B 3asBKe jajee, KaTaJuTHYecKas
KOMIO3ULIUS BKJIHO4YaeT mpomotop MI1-B, BeiOpanHeiii w3 Sn u Pd, mpucyrcrByrommii B
KOMITO3UIIMH B KoJmuecTBe 110 okoyio 0,5% macc. (Hanpumep, B nuanaszone okosio 0,005 - 0,5%
MAacc.) B MepecuéTe Ha MPOKATEHHBINH OKCH]T.

B HekoTOpbIX OCYIIECTBJIEHMSIX, KOTOpblE OINHCAHbl B 3asBKe jajee, KaTaJuTHYecKas
KOMIIO3ULIMS BKJIFOYAET MpoMoTop M3, BBIOpaHHBIN M3 3y1eMEHTOB 2 rpymmbl (Harmpumep, Mg,
Ca, Sr, Ba) u snementoB 7 - 10 rpynmsl (Hanpumep, Fe, Mn, Ni, Co), npucyrcTBymui B
KOMITO3UIIMU B KoyimdecTBe A0 okojio 10% macc. (Hampumep, B amamazone okono 0,05 - 10%
MAacc.) B MepecuéTe Ha MPOKATEHHBINH OKCH]T.

Hcnonb3yeMslll B ONMUCAHUM TEPMHUH «OKCUA», BKIKOYAKOIUNA, HAIPUMEpP, «CMEIIAaHHbIN
OKCHIlY, «OKCHJ TaJUIHs», «OKCHI LepHs» M T.JX., BKJIOYAET OKCHABI BO BCex (opmax u
kpucrtaunueckux (azax. Hampumep, «okcup ramms» Brmoudaer Gax0s, GaxOy, Thme x
HaxonuTcst B uHTepBane 1 - 3, u T.n. Eciam He yka3aHO WHOE, HE3aBUCHMO OT (PaKTHUECKOU
CTEXHOMETPUHN OKCHIIA, COAEp KaHUe OKCHIOB PACCUUTHIBAETCS B BHIE HamOoJiee CTaOMIIbHOTO
OKCHJIa JJIsl OTIpENeNIeHHs] MacCOBBIX NMpoLeHTOB. Hampumep, crnenuanuct B maHHOH oOnacTu
NOWMET, YTO HECTEXUOMETPHUYECKUI OKCHJ Tajulusl WIHM Jaxke Ipyras (Gopma rajius MOXKeT
nepecuntbiBathecd Ha Gax0Os;. Kpome Toro, ecnu He yka3aHO HWHOE, KOMIIO3HLMH OMNMCAHbI B
nepecuéTe Ha MPOKAIEHHBIA 00paseL.

ABTOpBI HACTOSINETO M300pPETEHUs, HE HaAMEPEBasACh OTPAHMYMBATHCS KaKOH-THOO
TeOpHeH, MoJararT, YTO TaJIMil AeMCTBYeT B KaueCTBE OCHOBHBIX KaTAaJUTHUECKHUX YacTHI] B
peakuusaxX AerHApUPOBAHUS, YCKOPSEMBIX KaTaJIUTHYECKUMU KOMIO3ULMSIMH, OMNMCAHHBIMH B
3asBke. Kak onucaHo Bblllle, B OJHOM aCHEKTE KOMIO3ULUH MO PACKPBITHIO TaJui
NpUCYTCTBYET B koaudecTBe okoyio 0,1 - 30% macc. B mepepacuére Ha npokanéHubeiii Ga;0Os.
Hanpumep, B onpeaenéHHbIX OCYLIECTBICHUSIX KOMIIO3ULMHI, KOTOPbIE OMUCAaHbl Aajiee, rajinui
MPUCYTCTBYET B KojuuecTBe okoyio 0,1 - 27,5% macc. unu okono 0,1 - 25% macc., unu okoJo

0,1 - 22,5% wmacc., mim okojo 0,1 - 20% macc., wiu okoso 0,1 - 17,5% macc., unu oxoio 0,1 -
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15% macc. unu oxojo 0,1 - 12,5% macc., mim okoso 0,1 - 10% wmacc., unu okojio 0,5 - 30%
mMacc., uian okoio 1 - 30% macc. wim okoso 2,5 mo okojo 30% macc., wim okoJo S - 30% macc.,
WIH 0koJio 7,5 - 30% macc., uim okojio 10 - 30% macc., mim okoso 12,5 - 30% Macc., WiIn OK0JIo
15 - 30% macc., mm okojio 17,5 - 30% macc., unu okouso 20 - 30% macc., i okojio 0,5 - 27,5%
mMacc., win okoyo 0,5 - 25% macc., umu okono 1 - 22,5% macc., wim okojio 1 - 20% macc. wim
okoJo 1,5 - 17,5% macc. wnu okono 2 - 15% macc., B nepecuére Ha npokaiéHHbiil Ga;0s.

ABTOpBI HACTOSIIIETO HM300pETEeHUs, HE HAaMEpPeBasiCh OTPAHUYMBATBLCA KAKOU-THOO
TEOpPHEH, MOJIAraroT, YTO OKCUJ LEepHUsl AEHCTBYET KaK OCHOBHOM KAaTAJIUTUYECKUNA KOMIIOHEHT B
peakuMsix JOErHAPUPOBAHUS, YCKOPSIEMBIX OINMUCAHHBIMU B 3asBKE€ KaTAIUTUYECKUMH
koMno3uiusiMd. Kak oOmmMcaHo BbIllE, B OJHOM aCMEKTE KOMIIO3UIMH IO HACTOSIIEMY
PACKpPBITUIO OKCHJ Liepusi MPUCYTCTBYET B KOJMYeCTBe B auanasoHe okoio 0,1 - 15% wmacc.
CeO; B mepecuére Ha MpoKaNEéHHbIN obOpaseu. Hampumep, B ompenenéHHBIX OCYIIECTBICHUIX
KOMIIO3UIMH, KOTOPBIE OMUCAHBI B 3asIBKE Jajiee, OKCHA LEPHsl MPUCYTCTBYET B KOJMYECTBE B
nuanazone okojio 0,1 - 14% macc. unu okojo 0,1 - 13% macc., umu okojo 0,1 - 12% macc., uiu
okouio 0,1 - 11% macc., unu okoJio 0,1 - 10% macc., unu okojo 0,1 - 9% macc.. uam okono 0,1 -
8% macc., umu oko0 0,1 - 7% macc., uiau okono 0,1 - 6% macc., wim okojio 0,1 - 5% macc., unu
okouio 0,1 - 4% macc., mm okojo 0,1 - 3% macc., unmu oxojo 0,5 - 15% macc., unu okojo 1 -
15% macc., mim okoso 2 - 15% macc., unu okoJio 3 - 15% macc., umu okojo 4 - 15% macc., wim
okoJio 5 - 15% macc., win okoio 6 - 15% macc., win okojio 7 - 15% macc., wiu okojo 8 - 15%
Macc., uiu okoJjio 9 - 15% macc. CeO; B mepecuére Ha MpOKaNEHHBIH oOpaszer.

Kak onmcaHo BbIle, B OTHOM aCIEKTe KOMIIO3ULMHA N0 pacKpbITHIO M1, BEIOpaHHBIN U3
MJIATHHBI, UPUIUS, JJAHTaHA WJIM UX CMECH, MPUCYTCTBYET B KOJHMYECTBE B AUANIA30HE OKOJIO
0,005 — 4% macc. okcuma B TiepecyéTe Ha MPOKaIEHHBIN oOpasel. Hampumep, B onpenenéHHbIX
OCYILIECTBIIEHUSIX KOMIO3ULNH, OMMCaHHbIX Aanee, M1 BoiOpan u3 Pt u Ir. B npyrom npumepe B
HEKOTOPBIX OCYIIECTBIICHUSX KOMITO3ULIUN, OMUCaHHBIX Aanee, M1 BoiOpaH u3 cmecu Pt u La u
cMecH Ir u La. B HEKOTOPBIX OCYLIECTBICHUAX KOMIIO3ULIMIA, KOTOPbIE ONMHUCAHbI B 3asBKE AaJjee,
M1 npencrasnsier coboit cmech Pt n La ¢ maccoBbIM cooTHomeHneM Pt k La B muamasone okoJo
5:1 - 1:5, vnmm oxono 4:1 - 1:5, unu okono 3:1 - 1:5, unu oxono 2:1 - 1:5, wnau oxono 1:1 - 1:5,
unu okoso 5:1 - 1:4, unm okono 5:1 - 1:3, unm okoso 5:1 - 1:2, unu 5:1 - 1:1, wnu 4:1 - 1:4, unu
3:1 - 1.3, mmm 2:1 - 1:2. B onpeaenéHHbIX OCYLIECTBIECHUAX KOMMIO3ULIUN, ONMUCAHHBIX AAJEe,
M1 npencrasnsier coboli cmech Ir u La, ¢ maccoBbiM cooTHomeHuneM Ir k La B muanasoHe okoJio
5:1 - 1:5 v okomo 4:1 - 1:5, unu 3:1 - 1.5, unu 2:1 - 1:5, unu 1:1 - 1:5, unu 5:1 - 1:4, unu
okomo 5:1-13, um 5:1-1:2 v 5:1-1:1, um 4:1-1:4, unu 3:1-1:3 unu 2:1 - 1:2.

B HEKOTOpPBIX OCYIIECTBJICHUSAX KOMIIO3ULIMM, OMUCAaHHBIX fajee, M1 npucyrcreyer B

KOMITO3UIIMM B KOJUYECTBE B auanaszoHe oxoyio 0,005 - 3.75% macc. wiu okoso 0,005 - 3.5%
2 2 2 2
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macc.. unu okojio 0,005 - 3,25% macc., wiu okojio 0,005 - 3% macc., miu okoyo 0,005 - 2.75%
Macc., mwin okojo 0,005 - 2,5% wmacc., win okojio 0,005 - 2,25% macc., win okojio 0,005 - 2%
Mmacc., wim 0,005 - 1,75% wmacc., niaum okoso 0,005 - 1,5% macc., unu okojio 0,005 - 1,25% macc.,
unu okoJio 0,005 - 1% macc., unmu okono 0,005 - 0,9% macc., unu okojio 0,005 - 0,8% macc., wimn
okouio 0,005 - 0,7% macc., uiu okoyo 0,005 - 0,6% macc., unu okoso 0,005 - 0,5% macc., unu
okouio 0,01% macc. okoio 4 - 4% macc., win okoso 0,05 - 4% macc., uiu okoio 0,1 - 4% macc.,
e okoJio 0,2 - 4% macc., uiu okoio 0,3 - 4% macc. unu okoio 0,4 - 4% macc., uiau okoJo 0,5 -
4% macc., win okoJio 0,6 - 4% macc., uiu okoJio 0,7 - 4% macc., umu okojo 0,8 - 4% macc., uiu
okoyio 0,9 - 4% macc., uau okojao 1 - 4% macc., unu okoyio 0,0075 - 3,5% macc., UIu OKOJIO
0,0075 - 3% macc., wiu okouo 0,01 - 2,5% macc., unu okojio 0,01 - 2% macc., uau oxoo 0,01 -
1,9% macc., um okojio 0,01 - 1,8% macc., umu okoio 0,01 - 1,7% macc., wiu okouo 0,01 - 1,6%
macc., uau okoio 0,01 - 1,5% wmacc., mim okojio 0,01 - 1,4% macc., unu okoyo 0,01 - 1,3%
macc., mi okoJjio 0,01 - 1,2% macc., umm okoso 0,015 - 1,1% macc., wiu okoJo 0,02 - 1% macc.,
win okoyo 0,02 - 0,9% macc., unu okoJio 0,02 - 0,8% macc., unu okojio 0,02 - 0,7% macc., win
okoJio 0,02 - 0,6% macc. unu okosio 0,02 - 0,5% macc., okcuna B nepecyére Ha NMPOKATEHHBIN
obpaszerr.

Kak ommcano BbIlle, B OHOM acIeKTe KOMITO3UIUN Mo n3o0perernto M2, BbIOpaHHBIN
U3 3JIEMEHTOB | TPYIIbI MEPHOIUYECKON TAONHIIbI, TPUCYTCTBYET B KOJUYECTBE B JHATIA30HE
okoso 0,05 - 3% macc. okcuzma B mepecdyére Ha INMpOKanéHHbIM oOpasen. B ompenenéHHbIX
OCYIIECTBJICHUSIX KOMITO3ULIMH, OMHCAHHBIX jaajiee, M2 BbIOpaH W3 JIUTHS, HATPHs, Kajaus U
ue3usa. Hampumep, B onpeaen€HHbIX OCYLIECTBJIEHUAX KOMIIO3HMIMMN, OMUCAHHBIX naiee, M2
npencTasisier cobod kanwil. B onpenenéHHBIX OCYUISCTBICHHUSX KOMIIO3HUIIUM, OMHCAHHBIX
nanee, M2 npucyTCTBYET B KOMITO3UIIMK B KOJIMYECTBE B Auana3zoHe okoso 0,05 - 2,75% wmacc.
win okoyo 0,05 - 2,5% macc., unu okoso 0,05 - 2,25% macc., uiau okojo 0,05 - 2% macc., win
okoJyio 0,05 - 1,75% wmacc., wau oxono 0,05 - 1,5% macc. unu okono 0,05 - 1,25% macc., unu
okouio 0,05 - 1% macc., unu okojo 0,1 - 3% macc., win okojo 0,25 - 3% macc. uim okoso 0,5 -
3% wmacc., umu oxoso 0,75 - 3% macc., uiau okojo 1 - 3% macc., wm okoso 1,25 - 3% macc., unmn
okoyio 1,5 - 3% macc., mm okojo 1,75 - 3% macc., win okojo 2 - 3% wmacc., uiu okoJo 0,1 -
2,5% wmacc., uan oxono 0,1 - 2% macc., wim okojo 0,1 - 1,75% wmacc., um okoso 0,1 - 1,5%
Macc., uin okoio 0,1% macc. okono 1,25% macc. unu okoso 0,1 - 1% macc. okcuna B nepecuére
Ha MPOKaNEHHbII oOpaser.

B HEKOTOpBIX OCYIIECTBJICHUSIX KOMIIO3ULIMH, OMUCAHHBIX Jajiee, KOMIIO3HIIHS
IOTIOJIHUTENIPHO  BKIJIFOYaeT mpoMoTop MI1-B, BeIOpaHHBII W3 OJOBa W  TIaJIamus,
MPUCYTCTBYIOIHI B KoJaudecTBe 10 okoJsio 0,5% macc., Hanpumep, B nuama3oHe okojio 0,005 -

0,5% wMacc. okcuma B Tiepecuyére Ha MNPOKaNEHHBI oOpaszern. Hampumep, B ompenenéHHbIX
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OCYILIECTBJIEHUSIX KOMITO3ULMH, OMHMCaHHBIX npajee, M1-B mpencraBuser coboii omoso. B
ONPENEeNEHHBbIX OCYIIECTBICHUSAX KOMIO3ULMMN, ONHMCaHHbIX pnaiee, MI-B mnpucyrcreyer B
KOMIIO3UILIMK B KOJUYECTBe B auamna3zoHe okojio 0,005 - 0,4% macc. unmm oxojno 0,005 - 0,3%
Macc. unu okoJio 0,005 - 0,2% macc., unu okoyio 0,005 - 0,1% macc., unu okoyo 0,005 - 0,05%
macc., uu okoJyio 0,01 - 0,5% macc. mwim oxono 0,025 - 0,5% macc., win okojo 0,05 - 0,5%
Macc., uaa okoso 0,075 - 0,5% macc., wiu okoio 0,1 - 0,5% macc.. uau okoio 0,2 - 0,5% macc.,
unu okoJio 0,3 - 0,5% wmacc., nm okoso 0,0075 - 0,4% wmacc., unu okojo 0,01 - 0,3% macc..%
macc. win okojio 0,01 - 0,2% macc. okcuaa B repecuére Ha MPOKAIEHHBIN oOpaser.

B HEKOTOpBIX OCYIIECTBICHHUSIX KOMIO3ULIUN, OMIMCAHHBIX B 3asBKE Jajiee, KOMITO3HIIHS
JOTIOJIHUTENFHO BKJIFOYAET MPOMOTOP M3, BBIOpaHHBIH U3 3J1eMeHTOB 2 rpymnmnel 1 7 - 10 rpymnn
MEPUOINIECKON TaOHUIIbI, TPUCYTCTBYIOLINI B KOJMMYecTBe 0 okoyio 10% macc., Hampumep, B
nuana3oHe okojio 0,05 - 10% macc. okcuaa B mepecuére Ha MpOoKanéHHbIN oOpaser. Hanpumep,
B ONPENENIEHHBIX OCYIIECTBIICHUSX KOMIIO3HIIMIA, OMUCAHHBIX Aajiee, M3 BbIOpaH W3 MarHws,
KaJbIUs, CTPOHIMS, Oapus, MapraHia, skejes3a, kobanbra W HUKeIs. B nmpyrom mpumepe B
HEKOTOPBIX OCYIIECTBJIECHUSAX KOMIIO3ULIUN, KOTOPBIE OMHCAHBI 37€Ch B APYroM mecte, M3
BbIOpAaH W3 MAarHws, Kajbl¥s, CTPOHIMs, Oapusi, MapraHua M skejesa. B omnpenenéHHbIX
OCYIIECTBJICHUSAX KOMITO3ULIMM, OMHCAHHBIX najee, M3 mnOpuCyTCTBYeT B KOMIIO3ULIMH B
KoJImuecTBe B auamnaszoHe okoJyio 0,05 - 9% macc. mm okono 0,05 - 8% macc., nim okono 0,05 -
7% macc., unu oxoJjio 0,05 - 6% macc., uan okoio 0,05 - 5% macc., mim okoso 0,1 - 10% macc.
win okoJso 0,25 - 10% macc., unu okojio 0,5 - 10% macc., unu okojo 1 - 10% macc., Uil OKoJo
2 - 10% macc. uau okojio 3 - 10% Macc., uan okojio 4 - 10% macc., wiu okojio 5 - 10% macc.,
e okoso 0,075 - 9% macc., unu okojio 0,1 - 8% macc., wiu okojo 0,1 - 7% Macc., U OKOJIO
0,1 - 6% wmacc., umm oxouo 0,1 - 5% macc. okcuna B iepecuére Ha MPOKaNEHHBINH oOpasell.

Hanpumep, B onpenenéHHbIX OCYIIECTBICHUSIX KOMIIO3ULMH, OMUCAHHBIX Jajee, OKCUL
raJijivsi IPUCYTCTBYET B KOMIIO3ULIMU B KOJIMUECTBE B Auana3oHe okouso 1 - 20% macc., okono 1 -
17,5% wmacc. wmm okono 2 - 15% wmacc., Ga;Os; B mepecuére Ha mpokanéHHbIA oOpaszern. B
HEKOTOPBIX TAKUX OCYIIECTBJICHUSX OKCHJ LIEPHs MPUCYTCTBYET B KOMIIO3UIIMH B KOJMYECTBE B
nuanazone okoJyio 0,1 - 10% macc., oxono 0,1 - 5% macc. wiu okojo 0,1 - 3% macc., CeO, B
nepecuéTe Ha MPOKaNEHHbIN oOpaszen. B HEKOTOPBIX Takux ocyuiecTBiaeHusx M1 npencrasisier
co0oii TTaTUHY, UPUINHN, JJAHTAH WM UX CMECh, PUCYTCTBYIONINE B KOMITO3ULIUN B KOJTUYECTBE
B pmanas3oHe okoyo 0,01 - 2% macc., okoyo 0,015 - 1,5% wmacc. mwmm oxono 0,02 - 1% macc.
OKCHJA B MepecuéTe Ha MPOKAJEHHBIM obOpasell. B HEKOTOPBIX TakuX OCYIIECTBICHUIX M2
MpencTaBisieT COO0N Kajui, MPUCYTCTBYIOIMIHIA B KOMITO3ULIUM B KOJMYECTBE B TUANA30HE OKOJIO
0,05 - 2% wmacc., okoso 0,075 - 1,5% macc. unu okomno 0,1 - 1% macc. KoO B mepecuére Ha

npoKaJteéHHbI oOpasen. B HekoropbIx Takux ocymectsieHusx M1-B mpencrasnsier coGoi
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OJIOBO WJIM TAJUIAAUH, MPUCYTCTBYIOIINE B KOJUYECTBE B nuana3zoHe okoJyio 0,005 - 0,5% macc.,
0,0075 - 0,3% wmacc. umu oxoJio 0,01 - 0,2% macc., SnO; unu PdO cooTBETCTBEHHO B mepecuére
Ha TPOKaNE€HHBIA oOpasen. B HEKOTOpBIX Takux ocymectsieHmsx M3 BeiOpan u3 Mg, Ca, Sr,
Ba, Mn u Fe, npucyTcTByIOIUX B KOJUYECTBE B nuana3zoHe okoso 0,05 - 7% macc., okono 0,075
- 6% macc. wu okoJio 0,1 - 5% macc. okcuaa B mepecuére Ha MPOKAJIEHHBIN oOpaser.

Kak ommucaHo BbIllle, B OJHOM aCIeKTe KOMITO3UIMN MO pacKpeITUO S1, BEIOpaHHBINA U3
OKCHJA aTIOMHUHUS, AUOKCUA KPEMHUS, AUOKCUIA LIMPKOHUS, TUOKCUIA TUTaHA WM UX CMECH,
MPUCYTCTBYET B KOJIMYECTBE B AMaNa3oHe okojo 60 - 99% macc. OKCHAOB B Iepecuére Ha
npoKaldeéHHbIH oOpasen. Hampumep, B ONpeAEeNéHHBIX OCYIIECTBJICHUSX KOMITO3ULIHH,
OMHUCaHHBIX Aanee, S1 mpencrasisieT OO0 OKCU ATFOMUHUSI.

B HexkoTOpBIX OCYIIECTBIEHUAX KOMIIO3ULMH, OMUCAaHHBIX najee, S1 npencrasisier
coOOl cMech OKCHIAa ATIOMHMHUS W JUOKCHIA KPEMHHs, C MAacCCOBBIM COOTHOIIEHHEM B
auanaszoHe okousio 0,5:1 - 25:1. Cneunanuct B TaHHOH 0OJACTH MOMMET, YTO MPU HCTIOJIb30BAHUH
B 3asdBKE «CMECb» OKCHJA aJIOMUHUA M JHOKCHAA KPEMHMsI BKJIOYaeT TOMOTEHHblE WU
rereporeHHole cmecu. Hampumep, cMmech OKCHAa aMIOMUHHUS M JUOKCHIA KPEMHMSI MOXKET
COZIEPKATh CETh KOBAJICHTHBIX CBSI3€H, BKJIFOYAIOIIYIO aTOMBI KDEMHHUS U AIFOMUHUS (HAIIPUMED,
-Si-O-Al-), Tak u AMCKpPETHbIE NOMEHBI KaK IUOKCHIA KPEeMHHMS, TaK U OKCHAA aJOMUHUS. B
HEKOTOPBIX OCYIIECTBJICHUSIX KOMITO3UIIMHA, ONMMCAHHBIX najiee, S1 mpencrasisier coOOH cMmech
OKCHJa aIFOMUHUSA U TUOKCUAA KPEMHMUsL, C MaCCOBBIM COOTHOILEHHEM B HanaszoHe okoJio 0,5:1
- 1:1 unu oxomo 1:1 - 2:1, wim okomso 2:1 - 5:1, unum okono 5:1 - 10:1, unu oxono 10:1 - 15:1, unum
okoyio 15:1 - 20:1, unm oxoyo 20:1 - 25:1.

B HexkoTOpBIX OCYIIECTBIEHUAX KOMIIO3ULMH, OMUCAaHHBIX najee, S1 npencrasisier
coOOl cMeCh OKCHIAa aJIOMHHHMS M JHOKCHIA LHMPKOHHS, C MAacCOBBIM COOTHOLICHHEM B
nuanasone oxono 1:1 - 25:1. Hampumep, B ONpenenéHHbIX OCYIIECTBICHUSX KOMIIO3ULUH,
onmcaHHbIX nanee, S1 npencrasiser coO0H cMeCh OKCHIA aTFOMUHHS U JUOKCHAA IIUPKOHMS, C
MAacCCOBBIM COOTHOIIIEHHEM B Auamna3zoHe okojio 1:1 - 2:1 unu okono 2:1 - 5 :1, unu okono 5:1 -
10:1, umm oxomo 10:1 - 15:1, umm oxoso 15:1 - 20:1, vnm oxogo 20:1 - 25:1.

B HexkoTOpBIX OCYIIECTBIEHUAX KOMIIO3ULMH, OMUCAaHHBIX najee, S1 npencrasisier
co0ol cMech OKCHZIA AJTFOMHUHHUS M TUOKCHAA TUTaHA, C MACCOBBIM COOTHOLIEHHEM B IUAINA30HE
okojio 1,5:1 - 25:1. Hanpumep, B ONpeAen€HHbIX OCYIIECTBICHUSIX KOMIO3ULMN, OMUCAHHBIX
nanee, S1 mpencrasisier coboli cMeCh OKCHIA ATIOMHUHHUS M JUOKCHAA THTaHA, C MAaCCOBBIM
COOTHOIIIEHUEM B auarnazoHe okojo 1:5 - 2:1 uau okono 2:1 - 5 :1, unmm 5:1 - 10:1, vmm 10:1 -
15:1, mumm 15:1 - 20:1, unm 20:1 - 25:1.

B HexkoTOpBIX OCYIIECTBIEHUAX KOMIIO3ULMH, OMUCAaHHBIX najee, S1 npencrasisier

co0oii cMech OKCHaa aJIiOMUHUSA, TUOKCHUIA KPEMHUA U NTUOKCHUAA MUPKOHUSA, OKCUI aJIFOMHUHUA
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YU JUOKCUJ KPEMHHS MPUCYTCTBYIOT C MacCOBbIM COOTHOLIEHUMEM B auamnasoHe okojo 0,1:1 -
25:1, u OKCHI aJFOMUHUSA U JUOKCUJ LUPKOHHS MPUCYTCTBYET C MACCOBBIM COOTHOIIEHHUEM B
nuanazone okoino 90:1 - 40:1. Hanpumep, B OnpenenéHHbIX OCYLIECTBICHUSIX KOMIIO3ULUH,
omucaHHbIX ganee, S1 mpencrapnser cobOl CMeCh OKCHUIA ANOMHHHUS, JTUOKCHAA KPEMHUS U
OUOKCUIA LUPKOHMS, OKCUA AJFOMUHUS W JHOKCUA KPEMHUS MPHUCYTCTBYIOT C MAacCCOBBIM
cooTHomeHueM B auamna3one okojio 0,1:1 - 0,5:1 unu oxono 0,5:1 - 1:1, i okono 1:1 - 2:1, unu
okosio 2:1 - 5:1, wnm okomno S:1 - 10:1, uam oxono 10:1 - 15 :1, umm okomno 15:1 - 20:1, umm
okoino 20:1 - 25:1, u oxcuna aqOMHHHS U JUOKCHJ LUPKOHUA HNPUCYTCTBYIOT C MAacCOBBIM
COOTHOIIEHUEM B auanaszoHe okojo 90:1 - 80:1, unm okomno 80:1 - 70:1, unu 70:1 - 60:1, unu
60:1 - 50:1, unm 50:1 - 40:1.

Crienpauct B JaHHOH 00acTH MONMET, YTO KaTATUTUYECKasi KOMIIO3HUIIUSI B HEKOTOPBIX
OCYINECTBJICHUSIX, OIMUCAHHBIX Jajiee, MOXKeT ObITh, MO CYyIIeCTBY, CBOOOJHOH OT Xpowma.
Hanpumep, B  ompenenéHHbIX  OCYIIECTBJICHUSX  KOMIIO3WIMH, OMHCAHHBIX  Jaliee,
KaTaJUTHYECKass KOMITO3ULIMS BKIIIOYAaeT MeHee okoyio 1% macc. min MeHee okojio 0,9% macc.
win MeHee okoyio 0,8% macc. unu MeHee okoJio 0,7% macc. unu MeHee okouso 0,6% Macc., uiu
MeHee okoyo 0,5% macc., min MeHee okoyo 0,4% macc., unu MeHee okono 0,3% macc., wim
MeHee okojo 0,2% macc. miu MeHee okoyio 0,1% macc. unu meHee okojo 0,05% macc. wimn
MeHnee okoJjio 0,01% macc. xpoma B nepecuére Ha Cr2Os.

Crenpauct B JaHHOHN 00acTH MONMET, YTO KATATUTUYECKasi KOMIIO3HUIIUSI B HEKOTOPBIX
OCYIIECTBJICHUSIX, OMHMCAHHBIX Jajiee, MOXKET OBbITh, MO CYIIECTBY, CBOOOAHON OT Ka)KAOTO W3
JAHTAHUOB, OTJIIUYHBIX OT JlaHTaHa W nepus. Hampumep, B onpenenéHHbIX OCYIIECTBICHUSIX
KOMIIO3UIIMH, OMHCAHHBIX Jajiee, KAaTaJUTHUYECKas KOMITO3MIIMS BKJIIOYAaeT MEHee OkoJio 2%
Macc. wii MeHee okoJio 1,5% macc. unu mernee okosio 1% macc. wnm menee okono 0,9% macc.
win MeHee okoJio 0,8% macc., unu meHee okouo 0,7% macc., unu meHee okouo 0,6% macc., Ui
MeHee okojio 0,5% macc., min MeHee okojo 0,4% wmacc. unu meHee okosio 0,3% macc. wiu
MeHee okojo 0,2% macc. miu MeHee okoyo 0,1% macc. unu meHnee okoyio 0,05% macc. wim
MeHee okoJio 0,01% macc. naHTaHUIOB, OTJIMYHBIX OT JIAHTaHa U Lepus B nepecuére Ha La,Os u
CeO;, cOOTBETCTBEHHO.

B HEeKOTOpBIX MOAXONSAIINX OCYIIECTBICHHUSIX KOMIIO3UIMH, OMUCAHHBIX Aajiee, olriee
KOJIMYECTBO OKCHZA TaJUIHs, OKCHIA Liepusi, mpoMoTopoB (Hampumep, M1, M1-B, M2 u M3) u
Hocurens (Hanpumep, S1) cocrasisieT, o MeHbinel Mepe, okosio 80% Macc., Wh, Mo MEHbIIIeH
Mepe, okojio 85% macc., win, mo MeHblueil mepe, okono 90% macc., Wiy, Mo MEHbIIEH Mepe,
oko0J10 95% Macc., uim, Mo MeHblIel Mepe, okoJio 97,5% macc., Wiy, o MEHbLIEH Mepe, OKOJIO
99% macc. KOMITO3UIHH (TO €CTh, B IEPECUYETE HAa MPOKATEHHBIN OKCHUNT).

B HEKOTOPBIX TMOAXOAALUX OCYIICCTBICHUAX KOMHOSI/ILII/II\/'I, OMHMCAHHBIX HaJiec, S1
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BKJIFOYAET CTPYKTYPY CETH KOBAJIEHTHBIX CBSI3€H, B KOTOPON CTPYKTypa OJAHOTO WM HECKOJIBKUX
U3 OKCHIAa Tajulus, OKCHUAa Lepuss M mpomMoropos (Hampumep, M1, MI-B, M2 u M3)
paccpenorodena. Hanpumep, B HEKOTOPBIX OCYILIECTBJICHHSIX KOMIIO3HMIUHI, ONMUCAHHBIX Jajiee,
S1 BkJrOYaeT MPOAYKT peakLUu I'MAPOJN3a-NOJUKOHACHCALMH OJHOIO UM HECKOJIbKUX OKCHU-
COEAMHEHUI METAJIJIOB, HAIIPUMeEp, MPOBOAUMON B MPUCYTCTBUU UCTOYHUKA FaJIINs, HCTOYHUKA
LepUsl ¥ OJHOrO MM OoJiee MCTOYHUKOB NMPOMOTOPOB. B HEKOTOPBIX TAKMX OCYIIECTBJICHUSX
OKCH-CO€MHEHUSI METaJUIOB BKJIIOYAIOT AJKOKCHAbI METAJUIOB (HAampuMmep, H30MPONOKCHA
TIOMUHUS, TETPA3TUIOPTOCHIINKAT, H-OYTOKCHA THTaHA U H-TIPONOKCUI LUPKOHHS), OKCH-
HUTPAThl METAJUIOB (HANPUMEpP, HUTPAT LHUPKOHUIA) WM THAPOKCHIBI METAIJIOB (HampuMmep,
THIPOKCU AJTFOMHHUSA).

JIpyruM  acmieKTOM  pacKpBITHSL  SIBJIACTCSl  CIIOCOO  MOJIydeHHs  KaTaJIUTHUECKOU
KOMIIO3ULIUK  JETUAPUPOBAHMS, OINUCAaHHbIA panee. Crnoco® BKIIOYAET MPHUTOTOBJIEHUE
WUCTOYHHUKA TaJUlds, WUCTOYHHKA Lepus, ucrounnka M1, ucrounuka M2 u wucrounuka Sl,
(opMupoBaHHE TBEPAOTO BEIIECTBA U3 PACTBOpA (HAIpUMeEp, MOCPEICTBOM PEAKLIUU THAPOIIN3a-
MOJIMKOHCHCALIMN) U MPOKAJINBaHHE CPOPMHPOBAHHOTO TaKUM OOpPa3oM TBEPAOrO BEIECTBA.
KonmnuecTBa u XapakTepUCTHKH PA3JIMYHBIX KOMIIOHEHTOB (HarpumMep, mpomMoTopoB M1, M1-B,
M2, M3 u "ocurenst S1) MOTyT OBITH TAKMMH K€, KaK OTIMCAHO BBIME JJISI KATAJTUTHYECKHX
KOMIIO3ULIUI PaCKPBITHUS.

B HEKOTOPBIX OCYIIECTBIEHUSX CHOCOOOB, ONMHCAHHBIX Jaliee, WCTOYHHUKOM TaJUIHs
SBJIIETCSI COJIb raymst. Hampumep, B OnpenenéHHbIX OCYIIECTBICHHSIX CIIOCOOOB, OMUCAHHBIX
Janee, ICTOYHUKOM FaJulds sIBJISIETCS] HUTPAT rajulidsl WK aleTUIaleTOHAT raJulds.

B HEKOTOpPBIX OCYIIECTBJICHHSX CIIOCOOOB, OIMUCAHHBIX Jajiee, UCTOYHHKOM LEepHUs
SBJIIETCSI CONb Lepusa. Hampumep, B ONpenenéHHBIX OCYLIECTBICHHUSX CIIOCOOOB, OMHMCAHHBIX
Janee, ICTOYHUKOM LIepUs SIBJISIETCS] HUTPAT LIEpUsL.

B HEKOTOpBIX OCYIIECTBJIEHUSX CHOCOOOB, OMHUCAHHBIX Jajnee, HCTOYHUK M1
npezacrasisier cobol conb. Hampumep, B HEKOTOPBIX OCYIIECTBICHUAX CIOCOOOB, OMHMCAHHBIX
nanee, UCTOYHMKOM M1 sBnsercs Hutpar terpaamMuHIuiaTuabl(Il), rekcaxmopomnaruHar,
xnopua npunusa(1V) wmm mutpat nanrasa(1ll).

B HEKOTOPBIX OCYIIECTBICHUSAX CIIOCOOOB, ONMCAHHBIX Aajiee, UCTOUHUKOM M2 sBIsieTcs
cosb. Hanpumep, B onpee€HHbIX OCYLIECTBISHHUSIX CIIOCOO0B, ONMMCAHHBIX Jaliee, HCTOUHUKOM
M2 sBnsieTCS HUTPAT KAJIUS.

B HEKOTOpBIX OCYIIECTBICHHUAX CIIOCOOOB, ONMMCAHHBIX Jajiee, BOIHBIH PacTBOP
JOTOJIHUTENIbHO COAEPKUT UCTOUHHMK M1-B. B HEKOTOPBIX TaKMX OCYIIECTBJIEHUSAX MCTOYHUK
MI1-B npencraBnsier coboit cosb. Hampumep, B ompenenéHHBIX OCYIIECTBJICHUSX CIIOCOOOB,

OTMHMCAaHHBIX Aanee, uCToYHuKoM M1-B sBisiercst xmopun onosa(IV) wim HUTpaT mayianus.
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B HEKOTOpBIX OCYIIECTBICHHUAX CIIOCOOOB, ONMMCAHHBIX Jajiee, BOIHBIH PacTBOP
JOTOJIHUTEIbHO BKJIOYAeT UCTOYHUK M3. B HEKOTOpBIX TaKHUX OCYLIECTBJICHUSX UCTOYHUK M3
npencrasisier coboit comb. Hampumep, B oOnpenenéHHBIX OCYIIECTBICHHAX CIIOCOOOB,
ONHMCAHHBIX Jajiee, HUCTOYHUKOM M3 SBISeTCSs HUTPAT MAarHus, HUTPAT KaJbLUs, HHUTPAT
cTpoHuus, HUTpat Oapust, HuTpar Mapranua(ll) wmm mutpart sxeneza(lll).

Kak omucano Bellle, B OJHOM acCIeKT€ CIIOCOOOB pPAaCKPbITHA Crocod BKIIKOYAET
NPUTOTOBIIEHHE BOIHOTO pAacTBOpa, BKMoHaromero wucroyHuk S1. B ompenenéHHbIX
OCYILIECTBIIEHHUSIX CMOCOOOB, OMMCAHHBIX JAajee, UCTOYHUK S| BKIIIOYAET OJHO MIIM HECKOJBKO
COEOMHEHNH METaJUIOB, BIOPAHHBIX M3 OKCHIOB METAJJIOB M cojiell MetanioB. Hampumep, B
OTIPENIEIEHHBIX OCYIIECTBIICHUSIX CIIOCOOOB, OMUCAHHBIX Jajiee, UCTOYHHK S| BKIIIOYAaET OIUH
WUIA HECKOJIBKO OKCHJIOB METAJUIOB, BBIOPAHHBIX U3 JUOKCHIA KPEMHUs, OKCHIA AJTFOMHHHUS UITH
OKCHJ JIaHTaHa. B npyrom mpumepe B HEKOTOPBIX OCYIIECTBJIEHHUSX CIIOCOOOB, OMHMCAHHBIX
manee, UCTOYHMK S| BKIIOYaET OOHY WM HECKOJBKO COJIEH METajuloB, BBIOPAHHBIX H3
KapOOHAaTa [UPKOHMS, HUTPATa AJFOMUHUS, CUJIMKATA HATPHSI MJIM HUTPATA JIAHTAHA.

B HEKOTOpPBIX OCYIIECTBIEHUSX CIOCOOOB, ONMUCAHHBIX Jajnee, UCTOYHUK S1 BKIIFOYaeT
OTHO WJIH HECKOJIbKO OKCH-COCJUHEHUH METaJUIOB, BBIOPAHHBIX W3 AJKOKCHAOB METAJUIOB,
THOPOKCHAOB METAJUIOB M OKCH-HUTPATOB MeTayioB. Hampumep, B  omnpenenéHHbIX
OCYILIECTBIIEHHUSIX CIOCOOOB, OMHUCAHHBIX Jajiee, NCTOYHUK S| BKIIOYAET OIMH WM HECKOJBKO
COCOMHEHNH M3 AJKOKCHAA ATIOMHHUS (HampuMep, HM3OIMPOINOKCHIA ATFOMHUHHS), AJKOKCHUAA
KpeMHHUs1 (HampuMmep, TeTPa’TUIIOPTOCHIIMKATA), aJKOKCHAa THTaHa (Hampumep, H-OyTOKCHI
TUTaHa) M AJKOKCHIA LUPKOHUS (HampuMep, H-MPOINOKCHUI LIUPKOHUS). B npyrom mpumepe B
HEKOTOPBIX OCYIIECTBJICHUSX CIIOCOOOB, OMUCAHHBIX Jaliee, UCTOYHHUK S1 BKIIOUAET THAPOKCHUN
amoMuHus (Hampumep, Oaiiepur wmiaum  Oémut). B ngpyrom mpuMepe B HEKOTOPBIX
OCYILIECTBJIEHUSIX CIIOCOOOB, ONMCAHHBIX Jajiee, MCTOYHUK S1 BKIOYAaeT OKCH-HHUTPAT
LIUPKOHMSI.

Kax ommcaHo BbIlle, B OJJHOM acCIeKTe CIIOCOOOB MO HM300pETEHHI0 CMOCcO0 BKIFOYAET
¢dopmupoBaHre TBEPAOrO BEIIECTBA W3 PACTBOpPA, HAMPHUMEP, MO PEAKIHH THAPOJIU3a-
MOJIMKOHACHCAILIUN. JTO MOXKET OBITh BBIMOJIHEHO, HAMPHUMEpP, C HCIIOJIb30BAHHEM OOBIYHBIX
NPOIIECCOB, BKJIIOYAs 30Jb-Tellb IPOIECChl, W3BECTHBIE CHEIMAINCTaM B IaHHOH oOnacTu
TexHUKU. TBEPHOE BEIEeCTBO MOXKET OBITh, HAIIpUMEp, B (pOopMe rOMOTE€HHOTO PacTBOpa WIIH B
dopme uactuil (HampuMmep, B BHIE CYCMEH3MH). B HEKOTOPBIX OCYIIECTBICHUSX CIOCOOOB,
ONMCaHHBIX Jajiee, (popMHUpPOBaHHE TBEPIOTO BEINECTBA BKIIIOYAET NPOBENCHHE THAPOJIU3a-
MOJIMKOHCHCALINH, TI0 MEHBbIIEH Mepe, ¢ YacThio UCTOYHHKA S1, 4TOOBI MOJYYUTH CTPYKTYPY
CeTH KOBAJEHTHBIX CBs3eil. Hampumep, B HEKOTOPBIX OCYIIECTBICHMAX CIIOCOOOB, KOTOpBIE

ONMHCAaHbl B 3asABKC JaJicc, (I)OpMI/IpOBaHI/Ie TBépI[OFO BCIICCTBA BKIIKOYACT TMIPOBCACHUC
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TUAPOJN3A-MONUKOHICHCALIMY, IO MEHBIIEH Mepe, € YacTbK) OKCHU-COCAUHEHUs MeTajula
ucToyHnka S1, Hampumep, aJKOKCHAA AJTIOMUHUS, AJKOKCHAA KPEMHMS, aJKOKCHAA THUTaHa,
AJKOKCHUJIA LIMPKOHMS, THIPOKCUAA AJFOMHUHHS, TUAPOKCHUAA LUPKOHHUS, HUTpPATa LUPKOHUA H
T.A. B HEKOTOPBIX OCYIIECTBJIEHUSX CIOCOOOB, KOTOpPbIE ONHMCAaHBI B 3asBKe Jaiee,
(opMupoBaHHE TBEPIOTO BEINECTBA KATAIN3HPYETCS KUCIOTOH. B HEKOTOPBIX OCYLIECTBICHUSIX
crocoOOB, OMHUCaHHBIX nAajiee, (pOpMHUpPOBaHME TBEPIOTO BELIECTBA OOECIIEUMBAET CTPYKTYPY
CETU KOBAJEHTHBIX CBA3€CH, B KOTOPOH pachpenefeHbl OJWH WM HECKOJBKO W3 HMCTOYHUKA
rajuiisi, iICTOYHUKA Lepus, uctouHuka M1, ucrounnka M1-B, ucrounnka M2 u ucrtounnka M3.

B HEKOTOpPBIX OCYIIECTBJICHHSAX CIIOCOOOB, OMHCAHHBIX Jajiee, CIOCO0 BKIIKOYAET
HarpeBaHWe BOIHOTO pacTBopa. Hampumep, B HEKOTOPBIX OCYIIECTBJICHHUSX CIIOCOOOB,
OMUCAHHBIX Aajee, BOAHBIA PAcTBOP HArpPEBAIOT A0 TEeMIlEpaTypbl B Ouamna3oHe Okojo 60 -
100°C, mmu okoio 70 - 95°C, wnum oxoio 80 - 90°C myist popmMupoBaHUs TBEPIOTO BEIECTBA.

B HEKOTOpPBIX OCYIIECTBJICHHSAX CIIOCOOOB, OMHCAHHBIX Jajiee, CIOCO0 BKIIKOYAET
BBIIEPKUBAHIE BOAHOTO PAcTBOpa mociie noOaBlieHUs: KUCIOThL. Hampumep, B OnmpeneinéHHbIX
OCYIIECTBJICHUSIX CIOCOOOB, OMMCAHHBIX Jajiee, BOAHBIA PAcTBOP BBIICPIKUBAECTCS B TEUECHUE
okoso 1 - 3 wacos, wiu okono 1,5 - 5 wacoB, wim okoyio 2 - 7 4acoB A0 0OpasoBaHUs
relist/CyCIeH3uu.

Kak ommcaHo Bblme, crioco0 BKIIOYAET MPOKAIMBAHUE TBEPAOTO BeIleCTBa (HAIMpUMED,
NocJie yAAaJeHUs] PaCTBOPHUTENS W3 TBEPAOIO BELIECTBA, HAampuMep, GUIbTpanmued W CYIIKOHN).
Kax Oyner mOHATHO CHEUANTNCTy B JAHHOW OOJIACTH, B XOJ€ MPOKATMBAHUS MOXKET MPOXOIUTh
JaJbHENIasl peakiusi KOHIEH AU, B onpenenéHHbIX OCYIIEeCTBISHUSX CIIOCOO0B, OMUCAHHBIX
najnee, TBEPAOE BELIECTBO MPOKAIMBAIOT NMPHU TeMIepaType B auamnasoHe okojio 300 - 900°C.
Hanmpumep, B oOnpenenéHHBIX OCYLIECTBJICHUSAX TBEPAOE BELIECTBO MNPOKAIMBAIOT MPHU
TeMIieparype B nuamnaszose okoJio 350 - 900°C, unu oxoso 400 - 900°C, unu okono 450 - 900°C,
unu okosio 500 - 900°C, umm okono 550 - 900°C, wmm okono 300 - 850°C, unu oxomno 300 -
800°C, umu oxono 300 - 750°C umu okono 300 - 700°C, unu okozo 300 - 650°C, unu okono 350
- 850°C, unu okouo 400 - 800°C, unmu okojio 450 - 750°C.

B HEKOTOPBIX OCYIIECTBJICHUSX CHOCOOOB, OIMMCAHHBIX Jajiee, TBEPAOE BEIECTBO
MPOKAJIUBAIOT B TEYEHUE NEPUOJA BPEMEHH OT OKOJIO 5 MUHYT A0 Okoso 12 gyacos. Hanpumep, B
OTIPENENEHHBIX  OCYIIECTBICHHUAX CIIOCOOOB, OINMHUCAHHBIX Jajee, TBEPAOE BEIIECTBO
MPOKAJIUBAIOT B TEYEHUE NIEPUOJA BPEMEHU B Auana3zoHe oT okoso 10 MunyT 10 okono 12 gacos
WUJIU OT OKOJIO 15 MUHYT 10 Ok0s0 12 4acoB uiau oT 0koso 20 MUHYT 10 OKOJIO 12 4acoB wim OT
0k0J10 30 MUHYT 0 OKOJIO 12 4acoB WJIM OT OKOJIO 45 MUHYT 10 OKOJO 12 yacos unu okojo 1 -
12 gacoB unu oxono 1,5 - 12 yacos unu 0koJio 2 - 12 4acoB Wik OT OKOJIO 5 MUHYT 10 OkoJio 11

4aCOB WU OT OKOJIO 5 MUHYT A0 OKkoJIO 10 4acoB unu OT OKOJIO 5 MUHYT 10 OKOJIO 9 4acoB uiun
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OT OKOJIO 5 MUHYT A0 OKOJIO 8 4aCcOB WUJIM OT OKOJIO 5 MHHYT 0 OKOJO 7,5 4acoB WJIH OKOJO 5
MHHYT A0 OKOJIO 7 4acOB WJIM OT OKOJIO 5 MHHYT [0 OKOJIO 6,5 4aCOB WJIK OT OKOJIO 5 MUHYT A0
OKOJIO 6 4acOB WM OT OKOJIO 5 MHUHYT O OKOJIO 5,5 4aCOB WM OT OKOJIO 5 MHHYT IO OKOJIO 5
4acoB WK OT OK0JIO 30 MUHYT 10 0K0Ji0 11 wacoB unu okosio 1 - 10 vacos uimm okosno 1,5 - 9
4aCOB UJIM OKOJIO 2 - 8 4acoB.

B HEKOTOpBIX OCYIIECTBICHUSX CITOCOOOB, OMMCAHHBIX Jlajiee, TBEPAOE BEIIECTBO CyIIAT
nepe; mpoKajuBaHuEeM. B HEKOTOPBIX OCYIIECTBICHHUSX CIIOCOOOB, OMMCAHHBIX Jajiee, TBEPAOE
BEILECTBO CyIIAT MpHU TeMrieparype B auamnasoHe okoyio 80 - 240°C. Hampumep, B HEKOTOPBIX
OCYIIECTBJIEHUSIX CMIOCOOOB, OMMCAHHBIX Aajiee, TBEPIOE BEIIECTBO CylIaT MPU TEMIEPAType B
nuama3one okojio 80 - 220°C, unu okono 80 - 200°C, unmu oxomno 80 - 180°C, unu oxomo 100 -
240°C, nnmm oxomo 120 - 240°C, mwnm oxoso 140 - 240°C, unu okono 100 - 220°C wnm okomyo 120
- 200°C unu okono 140 - 180°C.

B HEKOTOpBIX OCYIIECTBICHUSX CIIOCOOOB, OMICAHHBIX Jajiee, TBEPAOE BEIIECTBO CYIIAT
B TEUCHHUE MEPUOA BPEMEHHU OKOJIO 4 - 36 yacoB. Hanmpumep, B onpenenéHHbIX OCYIIECTBIECHUIX
Croco0OB, OMUCAHHBIX Jajiee, TBEPAOE BEUISCTBO CYIIAT B TEYEHUE MEPUOJIA BPEMEHHU OKOJIO 4 -
30 vacoB unu 0koJI0 4 - 24 yacoB UK OKOJIO 4 - 22 yacoB WM OKOJIO 4 - 20 4acOB WJIM OKOJIO 6 -
36 yacoB win OK0JIO 8 - 36 yacoB miH 0koJio 10 - 36 yacoB miau 0koJio 12 - 36 4acoB UK OKOJIO
6 - 30 yacoB unu 0koJIO 8 - 24 yacoB wiK okoJo 10 - 22 yacos mim okoso 12 - 20 yacos.

JpyruM acreKkToM pacKpbITUS SIBSIETCS KAaTAJIUTUYECKas KOMITO3HLMS, TMOJyYeHHas
CII0COOOM, OMUCAHHBIM B 3asIBKE.

ABTOpPBI HACTOSIIETO WU300pPETEHUs] OMPEAENHIN, YTO HCIIOIB30BAHUE KATAJTUTHUYECKHX
KOMIIO3UIMH, OMUCAHHBIX B 3asBKE, MOXKET MPEHUMYIIECTBEHHO KaTaJU3UPOBATH PEAKIUIO
OETUPUPOBAHUS YTIEBOAOPOAOB C 3(P(EKTHBHOCTBIO, CPAaBHHMON WU Jydined, 4YeM ¥y
TPAAULIMOHHBIX, KOMMEPYECKH JOCTYITHBIX KATAJIUTHUYECKUX MAaTEPUAJIOB.

Kommnosunmy, onucaHHble B 3asiBKe, OCOOCHHO TOJIE3HBI B PEAKLUSX JETHAPUPOBAHHUS
yrineBoaoponoB. COOTBETCTBEHHO, JAPYrAM  aCIEKTOM  PACKPBITHS — SIBJISIETCST  CIOCOO0
NErUAPUPOBAHUS AJIKAHOB, KOTOPBIM BKJIFOYAET KOHTAKTUPOBAHHE YTJIEBOJOPOAHOTO CHIPbS C
KaTAJIMTUYECKONW KOMIIO3UIMEH, KaK ONMUCAHA B 3asBKE, B YCJIOBMSX, JOCTATOYHBIX ISl TOTO,
9TOOBI BBI3BATH JETHIPUPOBAHUE YIIIEBOIOPOIA.

B HEKOTOpBIX OCYMECTBICHHUSIX CIMOCOOOB JETHAPUPOBAHUS, ONKMCAHHBIX Jaliee,
VIJICBOJIOPOJTHOE CBIPbE BKJIOYaeT OnuH uiau Heckodbko C3-Cs-ankanoB. Hampumep, B
OTNPENEeNIEHHbIX  OCYIIECTBJICHHSIX  CINOCOOOB  JETMOPUPOBAHUS,  ONUCAHHBIX  Jajiee,
YIJIEBOJOPOIHOE ChIPhE BKJIKOUAET B OCHOBHOM MPOIIAH.

KonTaktupoBaHue ChIpbsl C KaTAIUTHUYECKUMU KOMIIO3ULIUSIMU, OMUCAHHBIMHU B 3asIBKE,

MO3KET OBbITh POBENECHO PA3IUYHBIMH CIIOCOOAMH, 3HAKOMBIMU CIELHAJIICTY B JAHHOH o0nacTu
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texanku. OObraHOE 000PYIOBaHNE U TIPOLIECCHI MOTYT OBITh UCTIOJB30BAHBI ¢ KATATUTHYECKUMHU
KOMITO3UIUSIMU 110 HACTOSIIIIEMY H300PETeHHIO JUIsl 00eCrieueHusT OIXOASIIUX XapaKTePUCTHK.
TakuM 00Opa3oMm, KaTajau3aTop MOXKET CONEPKAThCS B OJHOM CJIO€ BHYTPHU KOPITyca peakTopa
WIN PaCIpenessiThbCs MEXKIYy HECKOJBKUMH CIIOSMU B peaktope. PeakiMOHHAsh cHCTeMa MOJKET
colepKaTb OAMH WM HECKOJbKO PEAKIMOHHBIX COCYIOB IMocjenosarenbHo. llomaua B
PEaKIMOHHYI0 30HY MOXKET BBITIOJHATHCS BEPTUKAJIBHO BBEPX WJIHM BHU3 Yepe3 CJIOW
KaTajan3aTopa B OOBIYHOM pPEaKTOpe HAeaJbHOTO BBITECHEHUS WMJIM TOPU3OHTAJBbHO Hepe3 CJIoU
KaTaJu3aTopa B PEaKTOPE C PaaruaJbHBIM ITOTOKOM.

KoHTakTrpoBaHUe CHIPbSI ¢ KATAJIUTHYECKOH KOMITO3HILIMEH MOXKET OBbITh BBIIOJIHEHO C
UCIIOJIb30BaHNEM OOBIYHBIX MeTOAO0B. Hampumep, Chbipbé MOKeT ObITh BBEICHO B PEAKIIMOHHYIO
30HY, BKJIIOYAIOMIYIO KATAJIUTHYECKYI) KOMIIO3HUIMIO, C TMOCTOSHHOH CKOPOCTBIO HIIH,
aJbTEPHATUBHO, C MEPEMEHHON CKOPOCTBIO.

B HEKOTOpBIX OCYIIECTBIECHUSX CIOCOOOB NETHMIPUPOBAHUS, OMUCAHHBIX HaJiee, ChIPhE
KOHTAKTHPYEeT C MPHUTOTOBJICHHOW KATAJIUTHYECKOW KOMIIO3UIMEH C YacOBOH OOBEMHOM
ckopocTbio skuakoctd (LHSV) B auanasone oxono 0,5 — 4 u!. Hanpumep, B onpenenéHHbIX
OCYIIECTBJICHUSIX CIOCOOOB JAETUAPUPOBAHUS, OINKMCAHHBIX Jdajiee, ChIPbé KOHTAKTUPYET C
MPUTOTOBJIEHHOHN KaTaJIUTUYECKOH KOMITO3UIHEH C 4acOBOI OOBEMHON CKOPOCTBIO JKUAKOCTH

ok0710 0,75 - 4 ! umum okomo 1 - 4 u, umm oxomo 1,25 - 4 ul, ywmm oxono 1,5 - 4 a! | um
oko110 0,5 - 3,75 ul, mnm okomo 0,5 - 3,5 u™l, mwmm okomo 0,5 - 3,25 ul, wmm oxomno 0,5 - 3 !, wm
okoyo 0,5 - 2,75 ul, umm okomno 0,5 - 2,5 ul, umm oxomno 0,75 - 3,5 u!, mm oxono 1 - 3 wl, umm
okono 1,25 - 2,75 4! | umm okomo 1,5 - 2,5 a’.

B omnpenenéHHBIX OCYLIECTBICHHUSIX CIOCOOOB NErHMIPUPOBAHUS, KaK OMHCAHO Haajiee,
croco0 OCYLIECTBJISIFOT TPH TeMIieparype B auamna3oHe okojo 400 - 750°C. Hanmpuwmep, B
OTPENeNIEHHBIX OCYIIECTBICHUSX CIMOCOOOB AETUAPUPOBAHUS, KaK OIMHCAHO Jdaliee, Crocod
OCYUIECTBJISIFOT TIPH TeMIiepaType B auarnazone okojio 400 - 700°C unu oxono 400 - 650°C unu
okoJio 400 - 600°C, unmu okomno 400 - 550°C, unu oxono 450 - 750°C, nwnm okono 500 - 750°C,
unu okojio 550 - 750°C°C, nmm oxono 600 - 750°C, wnmm oxono 450 - 700°C, unu okoso 500 -
650°C.

B HEKOTOPBIX OCYIIECTBIEHUSX CIIOCOOOB METHAPUPOBAHUS, KaK OTMICAHO Aaliee, Crocod
OCYILIECTBIISIIOT MPH JaBJIeHWH B quanasoHe okojo 0,1 - 1 Oapa. Hampumep, B onpenenéHHbIX
OCYIIECTBJICHUSIX CIIOCOOOB AETMAPUPOBAHUS, KaK OMMCAHO Jajiee, CIOCOObI OCYIIECTBIISFOTCS
npu AaBjieHuH B auarnaszoHe okojo 0,1 - 0,9 6ap, umu okono 0,1 - 0,8 Gap, wiu okoso 0,1 - 0,7
Oap, wim okojo 0,1 - 0,6 Gap, unm okono 0,1 - 0,5 Gap, unu oxoso 0,2 - 1 Gapa, uau okojo 0,3 -
1 Gapa, wu okono 0,4 - 1 6apa, wim okojio 0,5 - 1 6apa, wim oxoso 0,2 - 0,9 Gapa, WK OKOJIO

0,3 - 0,8 bapa, wmu okojio 0,4 - 0,7 Hapa.
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IIpumepsnr

Crenyromue mpuMepsl HIUTFOCTPUPYIOT KOHKPETHbIE OCYLIECTBIIEHHSI H300peTeHNs U X
pa3iuuHble mpuMeHeHus. OHM NPeCTaBJIeHbI TOJbKO JJIsl MOSICHUTENBHBIX Leed U He JOJIKHBI
paccMaTpUBATBCS KaK OrpaHUYHBAIOIINE H300pETEHHE.

IIpumep 1. Ilpurorosnenne karanusaTopa.

Karamuzarop Al rorossar 3omb-reib cuaTe3oM: 1,35 T Ga(NOs)s, 0,082 r KNOs, 0,38 ¢
Ce(NOs)3-6H20 u 0,044 v La(NOs)3-6H,0 cmemmBarot Bmecte ¢ 424,1 r nenonusosanHoi (1)
BOJbl B KOHTelHepe NpU KOMHATHOH TeMmIiieparype, 3aTeM HarpesaroT a0 90°C B Teuenue 15
MUH. 4YTOOBI MOJYYUTh MOJIOKOMOAOOHBIH KOJUIOMIHBIA pacTBOpP, K KOTOPOMY MEIJICHHO
nobGasisroT 48,2 T m3onponokcuna amomunnsa. Cmeck nepementnsaroT npu 90°C B TedeHue, 1o
MeHbIel Mepe, 30 MUH, 3aTeM K CMecH J00aBJISIIOT BOIHBIN pacTBop, conepskamiuii 4,5 r HNOs3
u 1,4 r U Boxpl. KoHeuHylo cMechb MOOMOJHUTENbHO HarpeBatoT mpu 86 - 90°C mnpu
MHTCHCHUBHOM TEePEMEIINBAHIU B TE€YEHHE ~ 3 YacoB, YTOObI MOJYYHTh KOHLIEHTPUPOBAHHYIO
cycnensuro/rens. Komnosuuumio cymar Ha Bo3ayxe npu 120°C B TeueHue 16 dHacoB o
npokanuparoT npu 600°C Ha Bo3yxe B TeueHUe 4 4acoB.

Karanmuzarop A2 rotossat 3omb-renb cuHTe3oM: 1,32 © Ga(NOs);, 0,09 r KNOs, 0,38 ¢
Ce(NOs)3-6H20 u 0,02 r Pt(NH3)4(NOs), cmemuBaroT BMecte ¢ 424,3 r JIU Boxabl B KOHTElHEpe
py KOMHATHOW TeMIeparype, 3aTeM HarpeBaroT 10 90°C B Teyenue 15 MuH. 4TOOBI MOJTYYUTH
MOJIOKOTIOZIOOHBIH ~ KOJUIOWAHBIM pacTBOp, K KOTOPOMY MeuleHHO noOaisiror 48,1 1
usonponokcuaa amoMutusa. CMmecs nepemMeniusatoT npu 90°C B Teuenue, no Mesblueil mepe, 30
MUH, 3aTeM K CMeCH JOOaBJISIOT BOIHBIN pacTBop, comepxkamuii 4,5 r HNOs u 1,4 r I BogbL
Koneunyro cmech pgomnonHuTenbHO HarpeBatoT npu 86 - 90°C mpu  UHTEHCHUBHOM
NepeMeIBaHUH B TEUEHHE ~ 3 4acOB, YTOOBI MOJYYUTh KOHLIEHTPUPOBAHHYIO CYCIIEH3HIO/TEIb.
Komnosuumro cymat Ha Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusaroT npu 600°C Ha
BO3/lyX€ B T€UECHHE 4 4aCOB.

Karanmuzarop A3 rotoesrt 30jb-renb cuHTe3oM: 5.4 r Ga(NOs)s, 0,32 r KNOs, 1,53 r
Ce(NOs)3-6H20 u 0,084 t Pt(NH3)4(NOs), cmemmuBaroT BmecTe ¢ 1696 r JIM BOIbI B 3aKpBITOM
KOHTEHHepe Py KOMHATHON TeMrepartype, 3areM HarpesaroT 10 90°C B TeyeHue 15 MuH. 4TOOBI
MOJIYYUTh MOJIOKOTIOAOOHBIN KOJUIOWAHBIN PacTBOP, K KOTOPOMY MEIUIEHHO 100aBisifoT 192 T
usonponokcuaa amoMutusa. CMmecs nepemMeniusatoT npu 90°C B Teuenue, no Mesblueil mepe, 30
MUHYT, 3aT€M K cMecH A00aBISIOT BOAHBIN pacTBop, coxepkamuid 18,0 r HNOs u 5,4 r IU
BoAbl. KoHeuHyro cMmech AOMOJHUTENbHO HarpeBatoT mnpu 86 - 90°C mnpu HHTEHCHBHOM
NepeMeIBaHUH B TEUEHHE ~ O 4acOB, YTOOBI MMOJYYUTh KOHLIEHTPUPOBAHHYIO CYCIIEH3HIO/TEIb.
Komnosuumro cymat Ha Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusaroT npu 600°C Ha

BO3/lyX€ B T€UECHHE 4 4aCOB.
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Karamuzarop A4 rotossr 30ib-rejib cuaTesoMm: 10,74 r Ga(NOs);, 0,32 ¢ KNOs, 1,56 T
Ce(NOs)3-6H20, 0,083 1 Pt(NH3)4(NOs3), u 0,085 r. SnCly-4H,0O cmemmBaroT BMecte ¢ 1696 ¢
JI1 BoAbI B KOHTENHEpe PU KOMHATHOM TeMIleparype, 3aTeM HarpesatoT 10 90°C B Teuenue 15
MUH. 4YTOOBI MOJYYUTh MOJIOKOMOAOOHBIH KOJUIOMIHBIA pacTBOP, K KOTOPOMY MEMJICHHO
nobGassiror 192 1 uzonponokcuna amomuHus. Cmeck nepemernsatot npu 90°C B TeyeHue, 1o
MeHbInel Mepe, 30 MUHYT, 3aTeéM K CMeCH JOOAaBJSIFOT BOIHBIA pacTBOp, copepkammid 18,0 T
HNOs u 5,4 r I Boxabl. KoHeuHyo cMech AOMOJIHUTENBbHO HarpeBaroT mnpu 86 - 90°C mpu
UHTCHCHUBHOM TEpEMEIINBAHIU B TE€YEHHE ~ O YacoB, YTOObI MOJYYHTh KOHLIEHTPUPOBAHHYIO
cycnensuro/rens. Komnosuuumio cymar Ha Bo3ayxe npu 120°C B TeueHue 16 dHacoB o
npokanuparoT npu 600°C Ha Bo3yxe B TeueHUe 4 4acoB.

Karamuzarop AS rotossrt 3omb-renb cuaTe3oM: 5,40 T Ga(NOs)s, 0,34 r KNOs, 1,53 r
Ce(NOs)3-6H20, 0,083 1 IrCls u 0,088 r SnCly-4H,O cmemmBarot BmMecte ¢ 1696 r JIM Boab! B
3aKpbITOM KOHTeNHepe MpU KOMHATHON TemnepaType, 3aTeM HarpesatoT 10 90°C B TeueHue 15
MHUH. YTOOBI IOJIYYHTb TOMOTE€HHBIH pacTBOP, K KOTOPOMY MemjieHHO pobasisor 192 r
usonponokcuaa amoMutusa. CMmecs nepemMeniusatoT npu 90°C B Teuenue, no Mesblueil mepe, 30
MUHYT, 3aT€M K cMecH A00aBISIOT BOAHBIN pacTBop, coxepkamuid 18,0 r HNOs u 5,5 r U
BoAbl. KoHeuHyro cMmech AOMOJHUTENBHO HarpeBatoT mpu 86 - 90°C mnpu HHTEHCHBHOM
NepeMeIBaHUH B TEUEHHE ~ O 4acOB, YTOOBI MMOJYYUTh KOHLIEHTPUPOBAHHYIO CYCIIEH3HIO/TEIb.
Komnozuuumro cymat Ha Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusaroT npu 600°C Ha
BO3/lyX€ B T€UECHHE 4 4aCOB.

Karamuzarop A6 rorossar 3oib-reib cuHTe3oM: 10,73 r Ga(NOs)3, 0,32 r KNOs, 1,50 r
Ce(NOs)3-6H20, 0,086 1 IrCls u 0,086 r SnCly-4H,O cmemmBarot BMecte ¢ 1696 r /1M Boab! B
KOHTeliHepe NpU KOMHATHOW TemmepaTtype, 3aTeM HarpeBaroT 70 ~ 90°C B TeueHue 15 muH.
4TOOBl MOJIYYHTh TOMOTE€HHBIH pacTBOpP, K KOTOPOMY MeJIEHHO polOasmsror 192 1
usonponokcuaa amoMutusa. CMmecs nepemMeniusatoT npu 90°C B Teuenue, no Mesblueil mepe, 30
MUHYT, 3aT€M K CMeCHU JOOaBJISIIOT BOAHBIN pacTBOp, comepskammii 18,0 r HNO; u 54 r I
BoAbl. KoHeuHyro cMmech AOMOJHUTENBHO HarpeBatoT mpu 86 - 90°C mnpu HHTEHCHBHOM
NepeMeIBaHUH B TEUEHHE ~ 5 4acOB, YTOOBI IMOJIYYUTh KOHLIEHTPUPOBAHHYIO CYCIIEH3HIO/TEIb.
Komnozuumro cymar Ha Bo3ayxe npu 120°C B Teuenue 16 yacor u npokanusatot npu 600°C Ha
BO3/lyX€ B T€UECHHE 4 4aCOB.

Karamuzarop A7 rotossr 30ib-rejib cuaresoMm: 10,76 r Ga(NOs);, 0,32 r KNOs, 1,52
Ce(NOs)3-6H20, 0,081 r IrCls u 0,087 r SnCly-4H,O cmemmBarot BMecte ¢ 1696 r /1M Boab! B
3aKpbITOM KOHTEHHepe Mpu KOMHATHOMN TeMmIepaType, 3aTeM HarpesatoT a0 ~ 90°C B Teuenue 15
MUH. 4TOOBI TIOJYYHUTh T'OMOTEHHBIH PacTBOpP, K KOTOpPOMY MemyieHHO nobaBmstor 1444 1

u3onpomnokcuaa amoMuaus 1 48,0 r terpastunoprocuinkara. CMmech nepememnsaroT npu 90°C
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B TEUYEHHME, 1O MeHbIued Mepe, 30 MHHYT, 3aTeM K CMecH OOOaBJSIFOT BOAHBIA PacTBOP,
conepsxauit 18,0 r HNOs u 5,4 r 1N Boasl. KoHeuHyt0 cMech AOMOJIHUTENbHO HarpeBaroT Mpu
86 - 90°C mpM WHTEHCHBHOM IE€PEMEIIMBAHUU B TE€YEHHE ~ 6 YacoB, YTOOBI MOJYYHUTh
KOHLIEHTPUPOBAHHYIO CycnieH3uto/reib. Kommosuiuio cymat Ha Bo3ayxe mpu 120°C B TedeHue
16 yacoB u npokanusatoT npu 600°C Ha BO3Ayxe B TeueHue 4 4acos.

Karamuzarop A8 rotossrt 3omb-renb cunaTe3oM: 21,5 v Ga(NOs)s, 0,33 r KNOs, 1,53 r
Ce(NOs)3-6H20, 0,081 r IrCls u 0,088 r SnCly-4H,O cmemmBarot BMecte ¢ 1696 r /1M Boab! B
KOHTeliHepe NpU KOMHATHOW TemmepaTtype, 3aTeM HarpeBaroT 70 ~ 90°C B TeueHue 15 muH.
YTOOBl MOJIYYHTb TOMOTE€HHBIH pacTBOpP, K KOTOPOMY MeIJIeHHO pobasmstor 192 r
usonponokcuaa amoMutusa. CMmecs nepemMeniusatoT npu 90°C B Teuenue, no Mesblueil mepe, 30
MUHYT, 3aT€M K CMeCH A00aBISIOT BOXHBIA pacTBOp, comepxamuii 18,0 r HNOs; u 54 r
JIeMOHU3UpOBaHHON BoAbl. KOoHEeuHyI0 cMech AOMOMHUTENbHO HarpeBaroT npu 86 - 90°C npu
UHTCHCHUBHOM TEpEMEIINBAHIM B TE€YEHHE ~ 7 YacoB, YTOOBI MOJYYHTh KOHLIEHTPUPOBAHHYIO
cycnensuro/rens. Komnosuuumio cymar Ha Bo3ayxe npu 120°C B TeueHue 16 dHacoB o
npokanuparoT npu 600°C Ha Bo3yxe B TeueHUe 4 4acoB.

Karamuzarop A9 rotossr 3omb-renb cuaTe3oM: 2,1 © Ga(NOs)s, 0,083 r KNOs, 0,40 r
Ce(NOs);-6H0, 0,046 T IrCls u 1,49 r Mg(NOs); 6H20 cmemmBaror ¢ 424 r ]I Boxbl B
KOHTeliHepe NpU KOMHATHOW TemmepaTrype, 3aTeM HarpeBaroT 10 ~ 90°C B TeueHue 15 muH.
YTOOBI IOJYYNUTh TOMOT€HHBIH PacTBOP, K KOTOPOMY MEIJIEHHO 100aBISIOT 48 T M30MpONOKCHAa
amoMunnsi. Cmech nepememnBaroT npu 90°C B TedeHue, mo MeHbineil Mepe, 30 MUH, 3aTeEM K
cMecHu No0aBISIIOT BOIHBIN pacTBOp, comepskammid 4,5 1 HNOs u 1,4 r I Bonel. KoHeunyro
CMEChH JIOTOJIHUTENBHO HarpesatoT npu 86 - 90°C npu HHTEHCUBHOM I€peMEINBAHNUN B TEUEHHE
~ 3 4acoB, 4TOOBI MOJYYNUTh KOHLEHTPUPOBAHHYIO CYCHEH3HMIO/Teib. KoMmosuuuio cymar Ha
Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusatoT npu 600°C Ha Bo3nyxe B TedeHUe 4
4acoB.

Karamuzarop A10 rorossit 30ib-renb cuaTte3oMm: 2,7 T Ga(NOs)s, 0,12 r KNOs, 0,38 ¢
Ce(NOs)3-6H20, 0,028 t IrCl; u 0,029 r SnCls-4H,0 cmemmBaroT BMectTe ¢ 424 r JIU Boas! B
KOHTEWHepe MpU KOMHATHOHN Temrmeparype, 3ateM HarpeBaroT a0 ~ 90°C B TeueHue 15 muH.
YTOOBI IOJYYNUTh TOMOT€HHBIH PacTBOP, K KOTOPOMY MEIJIEHHO TOOABISIOT 48 I M30MPONOKCcHa
amoMunnsi. Cmech nepememnBaroT npu 90°C B TedeHue, mo MeHbineil Mepe, 30 MUH, 3aTeEM K
cMecHu NoOaBISIIOT BOIHBIN pacTBOp, comepsxkammid 4,5 1 HNOs u 1,4 r I Boxel. KoHeunyro
CMEChH JIOTMOJIHUTENBHO HarpesatoT npu 86 - 90°C npu HHTEHCUBHOM NEPEMELINBAHUY B TEUEHUE
~ 3 4acoB, 4TOOBI MOJYYNUTh KOHLEHTPHUPOBAHHYIO CYCHEH3HMIO/Teb. KoMmosuuuio cymar Ha
Bo3ayxe npu 120°C B TeueHue 16 yacos u npokanusatoT npu 600°C Ha BO3nyxe B TedeHUE 2

YaCoOB.
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Karamuzarop All 6bu1 monyden 3onb-renb cuaTe3oMm: 10,73 © Ga(NOs)s, 0,32 r KNOs,
1,52 r Ce(NOs3);-6H20, 0,082 r IrCls, 6,02 r Mg(NO3)6HO0 u 0,081 r SnCls-4H,0
cMemuBaroT BMecTe ¢ 1696,1 r /I BoAbl B KOHTEHHEpE MPU KOMHATHOM TeMmIepaTrype, 3aTeM
HarpeBaroT 10 ~ 90°C B TedyeHue 15 MHUH. 4TOOBI MOJYYHTh TOMOT€HHBIH PacTBOP, K KOTOPOMY
MeneHHo nodasisitorT 1923 r m3onponokcuaa amomunus. Cmeck nepememmarot npu 90°C B
TE4YeHHe, TI0 MeHblIel Mepe, 30 MUH, 3aTeM K cMecH T0OaBIISIOT BOJHBIH PacTBOP, COAEPIKAIINN
17,9 r HNOs u 5,4 r 11 Boael. KoHeuHyo cMech HOMOJHUTENBHO HarpesatoT nipu 86 - 90°C npu
UHTCHCHUBHOM TepEMEIINBAHIM B TE€YEHHE ~ O YacoB, YTOOBI MOJYYHTh KOHIEHTPUPOBAHHYIO
cycnensuro/rens. Komnosuuumio cymar Ha Bo3ayxe npu 120°C B TeueHue 16 dHacoB o
npokanuparoT npu 600°C Ha Bo3yxe B TeueHUE 2 4acoB.

Karamuzarop A12 rotossit 30mb-renb cuaTe3oM: 8,28 r Ga(NOs);, 0,33 r KNOs, 1,56 r
Ce(NOs);-6H20, 0,155 r IrCls u 6,05 T Mg(NOs);-6H20 cmemmuBaror Bmecte ¢ 1696,0 r JIU
BOJIbl B KOHTEIiHEpe IIpU KOMHATHOM TeMmepartype, 3aTeM HarpeBatoT 10 ~ 90°C B Teuenue 15
MUH. 4TOOBI TIOJYYHUTh T'OMOTEHHBIH PacTBOpP, K KOTOpOMY MemyieHHO nobaBmstor 1921 1
nzonponokcuaa amoMutusa. CMmecs nepememnsaroT npu 90°C B Teuenue, no Menblueil mepe, 30
MUHYT, 3aT€M K CMeCHU JOOaBJISIIOT BOAHBIN pacTBOp, comepskammii 18,0 r HNO; u 54 r I
BoAbl. KoHeuHyro cMmech AOMOJHUTENBHO HarpeBatoT mpu 86 - 90°C mnpu HHTEHCHBHOM
NepeMeIBaHUN B TEUEHHE ~ O YacOB, YTOOBI MTOJYYHTh KOHLIEHTPUPOBAHHYIO CYCIIEH3HIO/TEIb.
Komnozuuumro cymat Ha Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusaroT npu 600°C Ha
BO3/lyX€ B TEUCHHE 2 YaCOB.

Karamuzarop Al3 rorossit 30ib-renb cuaTe3om: 2,1 T Ga(NOs)s, 0,08 r KNOs, 0,38 ¢
Ce(NOs);-6H20, 0,039 r IrCls u 2,24 r Mg(NOs)2-6H20 cmemmusator ¢ 424,1 r I Bone! B
KOHTeliHepe NpU KOMHATHOW TemmepaTtype, 3aTeM HarpeBaroT 70 ~ 90°C B TeueHue 15 muH.
9YToOBl TMOJYYUTh TOMOTEHHBIH pacTBOpP, K KOTOpOMYy MemneHHO paoOasmsror 48,0 1
usonponokcuaa amoMususa. CMmecs nepememnsarot npu 90°C B TeueHue, no MeHblueil mepe, 30
MUH, 3aTeM K CMeCH JOOaBJISIOT BOIHBIN pacTBop, comepxkamuii 4,5 r HNOs u 1,4 r I BogbL
Koneunyro cmech pgomnonHuTenbHO HarpeBatoT npu 86 - 90°C mpu  UHTEHCHUBHOM
NepeMEIIBAHUH B TEUEHHE ~ 3 4acOB, YTOOBI MOJYYUTh KOHLEHTPHPOBAHHYIO CyCIIEH3UIO/TENb.
Komnozuumro cymar Ha Bo3ayxe npu 120°C B Teuenue 16 yacor u npokanusatot npu 600°C Ha
BO3/lyX€ B TEUCHHE 2 YaCOB.

Karanmuzarop Al4 rotossit 30mb-renb cuaTe3oM: 2,1 r Ga(NOs)s, 0,083 r KNOs, 0,39 r
Ce(NOs)3-6H20, 0,039 r IrCls m 1,5 r Ca(NOs), cmemmuBaroT BmMecte ¢ 424,1 r JIU Boabl B
KOHTeliHepe NpU KOMHATHOW TemmepaTtype, 3aTeM HarpeBaroT 70 ~ 90°C B TeueHue 15 muH.
YToOBl TMOJYYUTh TOMOTEHHBIH pacTBOpP, K KOTOpOMY MemjneHHO paolaemsror 48,2 r

usonpomnokcuaa amoMutusa. CMmecs nepeMeninsaroT npu 90°C B TedeHue, o MeHblieil mepe, 30
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MUH, 3aTeM K CMeCH JOOaBJISIOT BOIHBIN pacTBop, comepxkamuii 4,5 r HNOs u 1,4 r I BogbL
Koneunyro cmech pgomnonHuTenbHO HarpeBatoT npu 86 - 90°C mpu  UHTEHCHUBHOM
NepeMEINBAHUH B TEUEHHE ~ 3 4acOB, YTOOBI MOJYYUTh KOHLIEHTPHPOBAHHYIO CYCIIEH3UIO/TENb.
Komnozuuumro cymat Ha Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusaroT npu 600°C Ha
BO3/lyX€ B TEUCHHE 2 YaCOB.

Karamuzarop AlS rorossit 30ib-renb cuaTe3oM: 8,3 T Ga(NOs)s, 0,33 r KNOs, 1,55 ¢
Ce(NOs)3-6H20, 0,082 r Pt(NH3)4(NOs3), u 1,55 r Ca(NOs), cmemmuBarot Bmecte ¢ 1696,1 r I
BOJIbl B KOHTEIiHEpe IIpU KOMHATHOM TeMmepartype, 3aTeM HarpeBatoT 10 ~ 90°C B Teuenue 15
MUH. YTOOBI TIOJIYYUTh MOJIOKONIOAOOHBIH PacTBOP, K KOTOPOMY MEIUIEHHO nodasisiror 1922 1
usonpomnokcuaa amoMunusa. CMmecs nepeMeninsaroT npu 90°C B TedeHue, o MeHbliei mepe, 30
MUHYT, 3aT€M K cMecH A00aBISIOT BOAHBIN pacTBop, coxepkamuid 17,9 r HNOs u 5,5 ¢ U
BoAbl. KoHeuHyro cMmech AOMOJHUTENBHO HarpeBatoT mpu 86 - 90°C mnpu HHTEHCHBHOM
NepeMeIBaHUN B T€UEHHE ~ O 4acOB, YTOOBI MOJYYUTh KOHLIEHTPHPOBAHHYIO CyCIIEH3UIO/TENb.
Komnozuuumro cymat Ha Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusaroT npu 600°C Ha
BO3/lyX€ B T€UECHHE 4 4aCOB.

Karamuzarop Al6 rotosst 30ib-renb cuaTe3oMm: 8,3 T Ga(NOs)s, 0,33 r KNOs, 1,55
Ce(NOs)3-6H,0, 0,082 r Pt(NH3)4(NO3), u 1,83 r Mg(NOs),6H,O cMmemuBaoT BMecTe ¢
1696,0 r I BonbI B KOHTEWHEpPE MPU KOMHATHOMN TeMIiepaType, 3aTeM HarpeBaroT a0 ~ 90°C B
TedeHre 15 MUH. 9TOOBI TOJNYYUTh MOJIOKOMONOOHBIA KOJJIOWIAHBIA PACTBOpP, K KOTOPOMY
MemeHHO 00aBsitoT 144,06 T u3omponokcHaa amfoMuHUS U 48,7 T TeTpasTUIOPTOCHIINKATA.
Cwmecph nepememnBaroT npu 90°C B TeueHue, Mo MeHblIed mepe, 30 MUHYT, 3aTéM K CMeCH
no0aBIsIOT BOAHBINA pacTBop, comepxkammii 17,9 r HNOs u 5,5 r JIU Bogsl. Koneunyro cmech
JOTIOJHUTENbHO HarpeBatoT npu 86 - 90°C mpu MHTEHCHBHOM I€peMEeLINBaHUMU B TeueHue ~ 6
94acoB, 4YTOOBI TOJYYNUTh KOHLIEHTPUPOBAHHYIO CyCHeH3MIo/Tenb. Kommosuuumro cymar Ha
Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusatoT npu 600°C Ha Bo3nyxe B TedeHUe 4
4acoB.

Karamuzarop Al7 rotossiT 30ib-reib cuaTe3oM: 5,36 T Ga(NOs)3, 0,085 r KNOs, 0,39 r
Ce(NO3)3'6H20, 0,023 r SnC14'4H20 0,021 r Pt(NH3)4(N03)2, u 1,53 r Mg(NO3)2'6H20
cMemnBaroT BMecTe ¢ 423,9 r JIM BOABI B KOHTEHHEpE NpU KOMHATHON TeMIeparype, 3aTeM
HarpeBatoT 10 ~ 90°C B Tedenuwe 15 MHH. YTOOBI MOJYYHUTH MOJIOKOMONOOHBIN KOJJIOWIHBIH
pacTBOp, K KOTOPOMY MeMJIeHHO o0aBsitoT 35,9 T m3onponokcuna amomuaus u 12,0 r aurpara
nupkonuya. Cmech nepemewmnBaroT npu 90°C B TeueHue, o MeHbliei mepe, 30 MUH, 3aTeM K
cMecHu No0aBJISIIOT BOIHBIN pacTBOp, comepsxkammid 4,5 1 HNOs u 1,5 r I Boxel. KoHeunyro
CMEChH JIOTMOJIHUTENBHO HarpesatoT npu 86 - 90°C npu HHTEHCUBHOM NEPEMELINBAHUY B TEUEHUE

~ 3 4acoB, 4TOOBI MOJYYNUTh KOHLEHTPUPOBAHHYIO CYCHEH3HMIO/Telb. KoMmosuuuio cymar Ha
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Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusatoT npu 600°C Ha Bo3nyxe B TedeHUe 4
4aCoB.

Karamuzarop Al8 rorossit 30ib-renb cuaTe3oM: 8,5 r Ga(NOs)s, 0,52 r KNOs, 1,72 r
Ce(NOs)3-6H20, 1,82 r Pt(NH3)4(NOs3)2 u 1,89 r. Mg(NOs),-6H,O cmemuBaroT BMecTe ¢ 1696 T
JI1 Boapl B KOHTEMHepe NMpU KOMHATHON TemmepaType, 3aTeM HarpesaroT a0 ~ 90°C B TeueHUe
15 MuH. 4TOOBI TOJNYYUTH MOJIOKOTMOAOOHBINA KOJUIOWIHBIA PAacTBOP, K KOTOPOMY MENJICHHO
nobasysiror 144,5 T wm3onpornokcuna amomuaus U 48,7 T TerpadTmioprocmiaukara. Cmech
nepememuBaroT npu 90°C B TeueHne, no MeHbIueil mepe, 30 MUHYT, 3aT€M K CMECH JOOaBIISIOT
BOAHBIN pacTBOp, cogepxammii 179 r HNOs; u 55 r M Boxmbl. Koneunyro cmech
JOTIOJIHUTENbHO HarpeBatoT npu 86 - 90°C mpu MHTEHCHBHOM IEpEeMELIMBAHUN B TeueHUe ~ 6
94acoB, 4YTOOBI TOJYYNUTh KOHLIEHTPUPOBAHHYIO CyCHeH3MIo/Tenb. Kommosuuumro cymar Ha
Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusatoT npu 600°C Ha Bo3zayxe B TeueHue 4
4aCoB.

Karamuzarop A19 rorossit 30ib-renb cuaTre3om: 8,4 r Ga(NOs)s, 0,50 r KNOs, 1,59 r
Ce(NOs)3-6H20, 1,83 r Pt(NH3)4(NOs3)2 u 0,71 r. Mn(NOs3),-4H,0 cmemuBatot Bmecte ¢ 1696,7
r /I Boab! B KOHTElHEpe ITPU KOMHATHOI TeMIieparype, 3aTeM HarpesatoT 10 ~ 90°C B TeueHue
15 MuH. 9TOOBI TOJNYYUTH MOJIOKOMOAOOHBINA KOJUIOWIHBIA PAacTBOP, K KOTOPOMY MENJICHHO
nobasysiror 144,5 1 wmzonpornokcuna amomuaus u 50,8 T TerpasTopTrocHiaukara. Cmech
nepememnBaroT mpu 90°C B TeueHue, nmo MeHblned mMepe, 30 MHH, 3aTeM K CMeCH TOOaBIISIOT
BOAHBIN pacTBOp, coxepkamuii 17,98 r HNO; u 5,57 r JIU Boabl. Koneunyro cmech
JOTIOJIHUTENbHO HarpeBatoT npu 86 - 90°C mpu MHTEHCHBHOM IEpEeMELIMBAHUN B TeueHUe ~ 6
94acoB, 4YTOOBI TOJYYNUTh KOHLIEHTPUPOBAHHYIO CyCHeH3MIo/Tenb. Kommosuuumro cymar Ha
Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusaroT npu 600°C Ha Bo3ayxe B TedeHUe 4
4aCoB.

Karamuzarop A20 rotoBsiT 30yb-renb cuHTe3oM: 8,29 r Ga(NOs);, 0,46 r KNOs, 1,53 r
Ce(NOs)3-6H20, 1,81 r Pt(NH3)4(NOs3), u 5,98 r. Ca(NOs3), cmemmBarot ¢ 1696,7 r 1IN Boasr B
KOHTeliHepe NpU KOMHATHOW TemmepaTrype, 3aTeM HarpeBatoT Ao ~ 90°C B teueHue 15 muH.
YTOOBI TIOJYYNUTh MOJIOKOIIOJOOHBIA KOJJIOWAHBIA PacTBOP, K KOTOPOMY MEIUIEHHO JOOABIISIOT
144,5 r usonponokcuaa amoMuHus U 52,8 r terpasTuioprocuirkara. CMech nepemMelnBaoT
npu 90°C B TeueHue He MeHee 30 MHH, 3aTeM K CMeCH JOOABJSIIOT BOIHBIA PacTBOP,
conepxkauit 17,95 r HNO3 u 5,42 r JIK Boasl. KoHeuHyro cMech JOMOJIHUTEIbHO HArpeBaroT
npu 86 - 90°C mpu MHTEHCHBHOM IE€PEMELIMBAHUN B TeUeHHE ~ 6 YacoB, YTOOBI MOJYYHTH
KOHIIEHTPUPOBAHHYIO CcycreH3mto/renb. Komnosummro cymar Ha Bo3ayxe npu 120°C B TeueHue
16 yacoB u npokanusatoT npu 600°C Ha BO3Ayxe B TeueHue 4 4acos.

Karamuzarop A21 rotossiT 300b-reib cuaTe3oM: 21,76 r Ga(NOs)s, 0,45 r KNOs, 1,52
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Ce(NOs)3-6H20, 1,82 r IrCl3, 0,1 r SnCls-4H20 u 1,82 r Mg(NOs),-6H,O cMmemuBaioT BMecTe ¢

1696,7 r I BOnbI B KOHTEHHEpPE MPU KOMHATHOMN TeMIiepaType, 3aTeM HarpeBaroT a0 ~ 90°C B
TeUeHUe 15 MUHYT A0 OKOJIO JOCTHKEHHS] TOMOTE€HHOIO PacTBOPA C MOCIEAYIOIIUM MEIJIEHHBIM
nobasneHueM 1829 r m3ompornokcuna amoMuHUA U 9,62 T TeTpasTmioprocmimkara. Cmech
nepememnBatoT mpu 90°C B TeueHue, mo MeHblIed mMepe, 30 MHH, 3aTEM K CMECH JOOaBIISIOT
BoAHbIN pacTtBOp, comepxkammii 18,0 r HNOs u 538 r M Boabl. Koneunyro cmech
JOTIOJIHUTENbHO HarpeBatoT npu 86 - 90°C mpu MHTEHCHBHOM IEpEeMELIMBAHUN B TeueHUe ~ 6
9acoB, UTOOBI TOJYYHUTh KOHLIEHTPHUPOBAHHYIO CYCHEeH3HMIO/Tenb. Kommosuuumro cymart Ha
Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusatoT npu 600°C Ha Bo3nyxe B TedeHUe 4
4acoB.

Karamuzarop A22 ObL1 moaydeH 30Jb-renb cuare3oM: 2,09 r Ga(NOs)s, 0,087 r KNOs,
3,18 r Ce(NOs)3-6H20, 0,051 r IrCls, 2,33 v ZrO(NO3)2 u 1,56 r Mg(NO3),6H,0 cmemmBatot
BMmecTe ¢ 428,3 r /I BOAbI B KOHTEIHEPE MPU KOMHATHON TeMIepaType, 3aTeM HarpeBaroT 10 ~
90°C B Teuyenue 15 MmH. 4TOOBI TOJYYUTH TOMOT€HHBIH PAaCTBOP, K KOTOPOMY MEIJICHHO
nobasysiror 38,8 T M3omponokcupa amoMuHMA H 9,62 T Terpastmioprocminkara. Cmechk
nepememuBaroT npu 90°C B TeueHne, no MeHbIueil mepe, 30 MUHYT, 3aT€M K CMECH JOOaBIISIOT
BOIHBIN pactBOop, copepxkamuii 4,42 r HNOs u 1,4 v W Boawsl. Koneunywo cmech
JOTIOJIHUTENbHO HarpeBatoT npu 86 - 90°C mpu MHTEHCHBHOM I€peMelIMBaHUM B TeueHue ~ 3
94acoB, 4YTOOBI TOJYYNUTh KOHLIEHTPUPOBAHHYIO CyCHeH3MIo/Tenb. Kommosuuumro cymar Ha
Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusatoT npu 600°C Ha Bo3nyxe B TedeHUe 4
4acoB.

Karamuzarop A23 rotossiT 30ib-renb cuaTe3oM: 2,07 r Ga(NOs);, 0,12 ¢ KNOs, 0,39 r
Ce(NOs)3-6H20, 0,027 r Pt(NH3)4(NO3)2 u 1,51 r Mg(NOs3),-6H,O cmemmuBatot Bmecte ¢ 424,4
r /I Boab! B KOHTelHEpe ITpU KOMHATHOI TeMreparype, 3aTeM HarpesatoT 10 ~ 90°C B TeueHue
15 MuH. 9TOOBI TOJNYYUTH MOJIOKOMOAOOHBIA KOJUIOMIHBIA PAaCTBOP, K KOTOPOMY MEIJIEHHO
nobGasisrot 48,1 T uzonponokcuna amoMuHus U 2,60 T ZrO(NOs),. CMech nepeMeImnBaroT npu
90°C B TeueHue, 1Mo MeHblneil Mepe, 30 MUHYT, 3aTeM K CMeCU JNOOABISIOT BOJHBIN PacTBOD,
conepxatuit 4,58 r HNO; u 1,4 r 1M Boapl. KoHeuHy0 cMech JONOIHUTENBHO HarpeBaroT Npu
86 - 90°C mpM WHTEHCHBHOM IE€PEMEIIMBAHUU B TEYEHHE ~ 3 YacOB, YTOOBI MOJYYUTh
KOHIIEHTPUPOBAHHYIO CcycreH3mo/renb. Komnosunmo cymar Ha Bozayxe npu 120°C B Teuenne
16 yacoB u npokanusatoT npu 600°C Ha BO3Ayxe B TeueHue 4 4acos.

Karanmuzarop A24 rotossiT 30ib-renb cuHTe3oM: 8,34 r Ga(NOs);, 0,33 r KNOs, 1,57 r
Ce(NOs)3-6H,0, 0,082 r Pt(NH3)4(NO3), u 3,64 r Mg(NOs3),6H,O cMmemuBaoT BMecTe ¢
1696,1 r I BonbI B KOHTEWHEpPE MPU KOMHATHOMN TeMIiepaType, 3aTeM HarpeBaroT a0 ~ 90°C B

TeyeHre 15 MUH. YTOOBI TOJNYYUTh MOJIOKOMOMOOHBIN KOJUIOMAHBIA pPacTBOP, K KOTOPOMY
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MenJIeHHO n00aBisoT 144,5 T u3omponokcuaa amoMuHUS U 48,65 T TeTpasTHIOPTOCHIINKATA.
Cwmecph nepememnBaroT npu 90°C B TeueHue, Mo MeHblIed mepe, 30 MUHYT, 3aTéM K CMeCH
no0aBISIIOT BOJIHBIN pacTBop, coxepskamuii 17,96 r HNOs u 5,50 r /11 Boasl. KoHeuHyro cMech
JOTIOJIHUTENbHO HarpeBatoT npu 86 - 90°C mpu MHTEHCHBHOM IEpEeMELIMBAHUN B TeueHUe ~ 6
94acoB, 4YTOOBI TOJYYNUTh KOHLIEHTPUPOBAHHYIO CyCHeH3MIo/Tenb. Kommosuuumro cymar Ha
Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusatoT npu 600°C Ha Bozayxe B TeueHue 4
4acoB.

Karamuzarop A25 rotoesrt 30mb-renib cunte3oMm: 2,07 Ga(NOs)s, 0,12 r KNOs, 0,39 r
Ce(NOs)3-6H20, 0,024 r Pt(NH3)4(NOs3)2 u 1,50 r Mg(NOs3),-6H,O cmemmuBatot Bmecte ¢ 424, 1
r /I Boab! B KOHTElHEpe ITPU KOMHATHOI TeMIieparype, 3aTeM HarpesatoT 10 ~ 90°C B TeueHue
15 MuH. 9TOOBI TOJNYYUTH MOJIOKOMOAOOHBINA KOJUIOWIHBIA PAacTBOP, K KOTOPOMY MENJICHHO
nobasmsiror 48,0 © m3omporokcuna amoMuHus U 5,8 r© H-Oyrokcmma TturaHa. Cmech
nepememnBatoT mpu 90°C B TeueHue, mo MeHblIed mMepe, 30 MHH, 3aTEM K CMECH JOOaBIISIOT
BOIHBIN pactBop, coxepxkamuii 4,64 v HNOs; u 1,50 r AU Bonmel. Koneunyro cmech
JOTIOJIHUTENbHO HarpeBatoT npu 86 - 90°C mpu MHTEHCHBHOM MEpEeMELINBAHUN B TeueHue ~ 3
94acoB, 4YTOOBl TOJYYNUTh KOHLIEHTPUPOBAHHYIO CyCHeH3MIO/Tenb. Kommosmuuwio cymar Ha
Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusatoT npu 600°C Ha Bo3ayxe B TeueHue 4
4acoB.

Karanmuzarop A26 rotoBsiT 30ib-renb cuaTe3oM: 4,14 r Ga(NOs);, 0,12 ¢ KNOs, 0,48 ¢
Ce(NOs)3-6H20, 0,023 r Pt(NH3)4(NO3)2 u 1,50 r Mg(NOs3),-6H,O cmemmuBator Bmecte ¢ 424, 1
r /I Boab! B KOHTElHEpe ITpU KOMHATHO TeMrieparype, 3aTeM HarpeBaroT 10 ~ 90°C B TeueHue
15 MuH. 9TOOBI TOJNYYUTH MOJIOKOMOAOOHBINA KOJUIOWIHBIA PAacTBOP, K KOTOPOMY MENJICHHO
nobasmsiror 48,0 T M30MpONOKCHAAa aMIOMHHMA M 2,6 T HuTpata nupkoHmna. Cwmeck
nepememnBaioT mpu 90°C B TeueHue, nmo MeHblned mMepe, 30 MUH, 3aT€M K CMECH JOOAaBIISIOT
BOJHBIN pacTBop, coaepskamuii 4,6 r HNOs u 1,5 r JIU Bonsl. KoHeuHy10 CMeCh AOTIOJIHUTEIBHO
HarpeBaroT nipu 86 - 90°C mpu MHTEHCHBHOM MEPEMEINNBAHUU B TEUEHHE ~ 3 YacOB, YTOOBI
MOJIyYUTh KOHIEHTPHUPOBAHHYIO CycreH3uto/renb. Kommnosuimo cymar Ha Bo3ayxe mpu 120°C B
TedeHue 16 yacos u npokanusatoT rnpu 600°C Ha Bo3yxe B TeueHUe 4 4acos.

Karamuzarop A27 rotoBsiT 30ib-renib cuHTe3oM:8,25 r Ga(NOs)s, 0,47 r KNOs, 1,58 r
Ce(NOs)3-6H20, 0,081 r Pt(NH3)4(NO3)2 u 3,95 r. Ca(NOs3), cmemusarot BMecte ¢ 1697 r 11U
BOJIbl B KOHTEIiHEpe IpU KOMHATHOM TeMmepartype, 3aTeM HarpeBatoT 10 ~ 90°C B Teuenue 15
MUH. 4YTOOBI MOJYYHTh MOJIOKOMOJOOHBIH KOJUIOMIHBIA PacTBOP, K KOTOPOMY MEIJIEHHO
nobasysiror 144,6 T m3ompornokcuna amoMuHMA B 53,6 T TerpadTiioprocHiankara. Cmech
nepememnBaioT mpu 90°C B TeueHue, mo MeHblIed Mepe, 30 MUH, 3aTEM K CMECH JOOaBIISIOT

BOIHBIN pactBop, comepxkamuii 17,97 v HNOs u 5,43 r WU Boxel. Koneunyro cmech
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JOTIOJIHUTENbHO HarpeBatoT npu 86 - 90°C mpu MHTEHCHBHOM IEpEeMELIMBAHUN B TeueHUe ~ 6
94acoB, YTOOBI TOJYYHUTh KOHLIEHTPHUPOBAHHYIO CYCHEeH3HMIO/Tenb. Kommosuuuro cymar Ha
Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusatoT npu 600°C Ha Bo3nyxe B TedeHUe 4
4acoB.

Karanmuzarop A28 rotossiT 30ib-renb cuHTe3oM: 8,28 r Ga(NOs);, 0,33 r KNOs, 1,54
Ce(NOs)3-6H20, 0,083 r Pt(NH3)4(NOs3), u 1,84 r Mg(NOs3),-6H,O cmemmBaroT BMecte ¢ 1697 ¢
JI1 Boapl B KOHTEMHepe NMpU KOMHATHON TemmepaType, 3aTeM HarpesaroT a0 ~ 90°C B TeueHUe
15 MuH. 9TOOBI TOJNYYUTH MOJIOKOMOAOOHBINA KOJUIOWIHBIA PAacTBOP, K KOTOPOMY MENJICHHO
noGasysiror 144,7 T msonponokcuaa amoMuHus U 17,94 1 terpastmnoprocunmkara. Cmech
nepememnBatoT mpu 90°C B TeueHue, mo MeHblIed mMepe, 30 MHH, 3aTEM K CMECH JOOaBIISIOT
BOIHBIN pactBop, comepxkamuii 17,94 r HNOs; u 5,44 r WU Bomel. Koneunyro cmech
JOTIOJHUTENbHO HarpeBatoT npu 86 - 90°C mpu MHTEHCHBHOM IE€peMEeLIMBaHUU B TeueHue ~ 6
94acoB AJISl TIOJYYE€HUSI KOHIIEHTPUPOBAHHOW CycrieH3nn/ressd. KoMmo3unuio cymar Ha BO3IyXe
npu 120°C B Teuenue 16 yacos u npokanusaroT npu 600°C Ha Bo3ayxe B TeueHUE 4 4acoB.

Karamuzarop A29 rotossit 30ib-renb cuaTe3oM: 8,25 r Ga(NOs);, 0,33 r KNOs, 1,56 ¢
Ce(NOs)3-6H20, 0,083 r Pt(NH3)4(NOs3)2 u 1,83 r Mg(NOs3),-6H,O cmemmuBaroT BMecTe ¢ 1696 ¢
JI1 Boapl B KOHTEMHepe NMpU KOMHATHON TemmepaType, 3aTeM HarpesaroT a0 ~ 90°C B TeueHUe
15 MuH. 9TOOBI TOJNYYUTH MOJIOKOMOAOOHBINA KOJUIOWIHBIA PAacTBOP, K KOTOPOMY MENJICHHO
nobasysiror 125,3 T m3omponokcuna amoMmuHMA B 69,4 T TerpadTiioprocHiankara. Cmech
nepememuBaoT npu 90°C B TeueHne He MeHee 30 MHH, 3aTeM K CMeCH JNOOABJISIOT BOIHBIN
pactBop, coxepxkautuii 17,99 r HNO; u 5,47 r 11 Boapl. KoHeuHyt0 CMeCh AOMOJHUTEIBHO
HarpeBaroT nipu 86 - 90°C mpu MHTEHCHBHOM MEPEMEINNBAHUU B TeUeHHE ~ O YacoB, YTOOBI
MOJIyYUTh KOHIEHTPHUPOBAHHYIO CyCreH3uto/renb. Kommnosummio cymar Ha Bo3ayxe npu 120°C B
TedeHue 16 yacos u npokanusatoT rnpu 600°C Ha Bo3yxe B TeueHUe 4 4acos.

Karamuzarop A30 roToBsiT ¢ MOMOIIBIO 30Jb-renb cuHTe3a: 8,26 r Ga(NOs)s, 0,33 r
KNOs, 1,55 r Ce(NOs3)3-6H20, 0,082 r Pt(NH3)4(NO3)2 u 1,82 r Mg(NOs)2'6H20 cmemuBaroT
BMmecTe ¢ 1697 r /I BOAbI B KOHTEHHEpPE NP KOMHATHOM TeMIIepaType, 3aTEM HarpeBaroT 10 ~
90°C B TeueHue 15 MUH. 4TOOBI MOJYYUTH MOJIOKONIOOOHBIHN KOJUIOUAHBIN PACTBOP, K KOTOPOMY
MemieHHo no0aBisitoT 173,0 r usonpomokcuaa amomunus u 9,57 v ZrO(NOs),. Cwmech
nepememnBatoT mpu 90°C B TeueHue, mo MeHblIed mMepe, 30 MHH, 3aTEM K CMECH JOOaBIISIOT
BOAHBIN pacTBOp, coxepxkamuii 17,97 r HNO; u 5,52 r JIM Boabl. Koneunyrwo cmech
JOTIOJIHUTENbHO HarpeBatoT npu 86 - 90°C mpu MHTEHCHBHOM IEpEeMELIMBAHUN B TeueHUe ~ 6
94acoB, 4YTOOBl TOJYYNUTh KOHLIEHTPUPOBAHHYIO CyCHeH3MIO/Tenb. Kommosmuuwio cymar Ha
Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusatoT npu 600°C Ha Bo3nyxe B TedeHUe 4

YaCoOB.
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Karanmuzarop A31 rorossit 30mb-renb cuaTe3oM: 8,25 r Ga(NOs);, 0,33 r KNOs, 1,55 ¢
Ce(NOs)3-6H20, 0,082 r Pt(NH3)4(NOs3), u 1,84 r Mg(NOs3),-6H,O cmemmBaroT BMecTe ¢ 1696 T
JI1 Boapl B KOHTEMHepe NMpU KOMHATHON TemmepaType, 3aTeM HarpesaroT a0 ~ 90°C B TeueHUe
15 MuH. 9TOOBI TOJNYYUTH MOJIOKOMOAOOHBINA KOJUIOWIHBIA PAacTBOP, K KOTOPOMY MENJICHHO
nobasysiror 106,2 T um3onpornokcuna amomuaus B 87,0 T TerpadTHiopTrocHiankara. Cmech
nepememnBatoT mpu 90°C B TeueHue, mo MeHblIed mMepe, 30 MHH, 3aTEM K CMECH JOOaBIISIOT
BOIHBIN pactBop, comepxkammii 17,95 r HNOs; u 5,49 r AW Boxel. Koneunyro cmech
JOTIOJIHUTENbHO HarpeBatoT npu 86 - 90°C mpu MHTEHCHBHOM IEpEeMELIMBAHUN B TeueHUe ~ 6
94acoB, 4YTOOBI TOJYYNUTh KOHLIEHTPUPOBAHHYIO CyCHeH3MIo/Tenb. Kommosuuumro cymar Ha
Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusatoT npu 600°C Ha Bo3ayxe B TeueHue 4
4acoB.

Karamuzarop A32 rotossiT 30ib-renb cuHTe3oM: 8,31 r Ga(NOs);, 0,33 r KNOs, 1,54 r
Ce(NOs)3-6H20, 0,082 r Pt(NH3)4(NOs3)2 1 2,01 r Pt(NH3)4(NOs3), Mg(NOs)2-6H20 cmemmsator
BMmecTe ¢ 1697 r /I BOAbI B KOHTEHHEpPE NP KOMHATHOM TeMIlepaType, 3aTeéM HarpeBaroT 10 ~
90°C B Teuenue 15 MUH. YTOOBI MOJYYUTH MOJIOKOTIONOOHBIH KOJIJIOUAHBIN PACTBOP, K KOTOPOMY
memeHHo nobaeisitor 153,8 r usompomnokcupa amomubus u 18,71 r© ZrO(NOs),. Cwmech
nepememnBaioT mpu 90°C B TeueHue, mo MeHblled mMepe, 30 MUH, 3aTeM K CMECH A00aBISIOT
BOAHBIN pacTBOp, coxepkamuii 17,95 r HNO; u 5,50 r JM Boabl. Koneunyro cmech
JOTIOJIHUTENbHO HarpeBatoT npu 86 - 90°C mpu MHTEHCHBHOM IEpEeMELIMBAHUN B TeueHUe ~ 6
94acoB, UTOOBI TOJYYHUTh KOHLIEHTPHUPOBAHHYIO CycCHeH3Mio/renb. Kommoswmuio cymar Ha
Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusatoT npu 600°C Ha Bo3nyxe B TedeHUe 4
4acoB.

Karamuzarop A33 rotossiT 30ib-renb cuaTe3oM: 8,32 r Ga(NOs);, 0,33 r KNOs, 1,55 ¢
Ce(NOs)3-6H20, 0,083 r Pt(NH3)4(NOs3)2 u 1,83 r Mg(NOs3),-6H,O cmemmuBaroT BMecTe ¢ 1696 ¢
JI1 Boapl B KOHTEMHepe NMpU KOMHATHON TemmepaType, 3aTeM HarpesaroT a0 ~ 90°C B TeueHUe
15 MuH. 9TOOBI TOJNYYUTH MOJIOKOMOAOOHBINA KOJUIOWIHBIA PAacTBOP, K KOTOPOMY MENJICHHO
nobasisrot 134,6 r uzonponokcuna amoMunus u 28,2 r ZrO(NOs),. Cmech nepeMenmBaroT npu
90°C B TeueHue He MeHee 30 MUH, 3aTeM K CMECH JOOABJISIOT BOIHBIA PacTBOP, COAEPIKAIIHI
17,94 r HNOs u 5,4 v I Boael. KoHeuHyto cMech MOTIOJIHUTENIBHO HarpesaroT mpu 86 - 90°C
OpU WHTEHCHUBHOM TIepEMELIMBAaHUM B TedeHHMe ~ O 4acoB, 4YTOOBI  MOJIYYHTH
KOHIIEHTPUPOBAHHYIO CcycreH3mto/renb. Komnosummro cymar Ha Bo3ayxe npu 120°C B TeueHne
16 yacoB u npokanusatoT npu 600°C Ha BO3Ayxe B TeueHue 4 4acos.

Karanmuzarop A34 monydanu ¢ moMoInbio 30ib-renib cuare3a: 8,31 r Ga(NOs)s, 0,33 r
KNO;s, 1,57 r Ce(NOs)3-6H,0, 0,084 r Pt(NH3)4(NO3), u 1,83 r Mg(NOs), 6H,O cmemuBaroT

BMmecTe ¢ 1697 r /I BOAbI B KOHTEHHEpPE NP KOMHATHOM TeMIIepaType, 3aTEM HarpeBaroT 10 ~
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90°C B Teuenue 15 MUH. YTOOBI MOJYYUTH MOJIOKOTIONOOHBIH KOJIJIOUAHBIN PACTBOP, K KOTOPOMY
MeneHHo nobasnsatoT 172,8 r uzonponokcuaa amomMuHus 1 21,5 r H-Oyrokcuaa tTutana. Cmech
nepememnBatoT mpu 90°C B TeueHue, mo MeHblIed mMepe, 30 MHH, 3aTEM K CMECH JOOaBIISIOT
BOJHBIN pactBOp, comepxkamuii 17,92 r HNOs; u 54 r JU Boaerl. Koneunyro cmech
JOTIOJIHUTENbHO HarpeBatoT npu 86 - 90°C mpu MHTEHCHBHOM IEpEeMELIMBAHUN B TeueHUe ~ 6
94acoB, 4YTOOBI TOJYYNUTh KOHLIEHTPUPOBAHHYIO CyCHeH3MIo/Tenb. Kommosuuumro cymar Ha
Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusatoT npu 600°C Ha Bo3nyxe B TedeHUe 4
4acoB.

Karamuzarop A35 nonyvanu 3omb-reib cuaTre3oM: 8,28 r Ga(NOs)s, 0,32 r KNOs, 1,56 ¢
Ce(NOs)3-6H20, 0,082 r Pt(NH3)4(NOs3)2 u 1,83 r Mg(NOs3),-6H,O cmemmBaroT BMecte ¢ 1697 ¢
JI1 Boapl B KOHTEMHepe NMpU KOMHATHON TemmepaType, 3aTeM HarpesaroT a0 ~ 90°C B TeueHUe
15 MuH. 9TOOBI TOJNYYUTH MOJIOKOMOAOOHBINA KOJUIOWIHBIA PAacTBOP, K KOTOPOMY MENJICHHO
noGasmsiror 153,7 r wm3ompomokcupa amoMuHus U 43,3 r H-Oyrokcupma turaHa. Cmech
nepememuBaoT npu 90°C B TeueHne He MeHee 30 MHH, 3aTeM K CMeCH JNOOABJISIOT BOIHBIN
pactBop, comepxkammii 17,98 r HNO3 u 5,5 r 11 Boxpl. KoHeuHyto CMECh DOTOJHUTEIBHO
HarpeBaroT npu 86 - 90°C mpu MHTEHCHBHOM MEPEMEINNBAHUU B TeUeHHE ~ O 4acoB, YTOOBI
MOJIyYUTh KOHIEHTPHUPOBAHHYIO CyCreH3uto/renb. Kommnosumuio cymar Ha Bo3ayxe npu 120°C B
TedeHue 16 yacos u npokanusatoT rnpu 600°C Ha Bo3yxe B TeueHUe 4 4acos.

Karamuzarop A36 rotossiT 30ib-renb cuaTe3oM: 8,28 r Ga(NOs);, 0,33 r KNOs, 1,58 r
Ce(NOs)3-6H20, 0,084 r Pt(NH3)4(NO3)2 u 1,83 r Mg(NO3), cmemuBatot BMecte ¢ 1696 r I
BOJIbl B KOHTEITHEpe IpU KOMHATHOM TeMmepartype, 3aTeM HarpeBatoT 10 ~ 90°C B Teuenue 15
MUH. 4YTOOBI MOJYYUTh MOJIOKOMOAOOHBIH KOJUIOMIHBIA pacTBOP, K KOTOPOMY MEMJICHHO
nobasysiror 144,6 T wm3ompornokcuna amoMmuaMA u 49,6 T TerpadTHiopTrocHiankara. Cmech
nepememuBaoT npu 90°C B TeueHne He MeHee 30 MHH, 3aTeM K CMeCH JNOOABJISIOT BOIHBIN
pactBop, conxepxammii 17,98 r HNOs u 5,4 r I Boasl. KoHeuHy0 cMeCh AOMOJHUTEIBHO
HarpeBaroT nipu 86 - 90°C mpu MHTEHCHBHOM MEPEMEINNBAHUU B TeUeHHE ~ O YacoB, YTOOBI
MOJIyYUTh KOHIEHTPHUPOBAHHYIO CyCreH3uto/renb. Kommnosummio cymar Ha Bo3ayxe npu 120°C B
TedeHue 16 yacos u npokanusatoT rnpu 600°C Ha Bo3yxe B TeueHUe 4 4acos.

Karamuzarop A37 rotossiT 30ib-renb cuaTe3oM: 8,27 r Ga(NOs);, 0,46 r KNOs, 1,56 T
Ce(NOs)3-6H20, 0,023 1 Pt(NH3)4(NOs)2 u 4,03 r Ca(NO3), cmemuaroT Bmecte ¢ 1696 v I
BOJIbl B KOHTEIiHEpe IIpU KOMHATHOM TeMmepartype, 3aTeM HarpeBatoT 10 ~ 90°C B Teuenue 15

MUH., 4TOOBl TMOJYYUThb MOJIOKOTIOJOOHBIM KOJJIOMIHBIA PACTBOP, K KOTOPOMY MEIJICHHO

2
nobasysiror 144,6 T wm3ompornokcuna amoMuHMA H 53,7 T TerpadTiioprocmiankara. Cmech
nepememnBatoT mpu 90°C B TeueHue, mo MeHblIed mMepe, 30 MHH, 3aTEM K CMECH JOOaBIISIOT

BoAHBIN pactBOp, comepxamui 17,97 r HNOs u 5,5 r W Boabl. Koneunyro cmech
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JOTIOJIHUTENbHO HarpeBatoT npu 86 - 90°C mpu MHTEHCHBHOM IEpEeMELIMBAHUN B TeueHUe ~ 6
94acoB, 4YTOOBI TOJYYNUTh KOHLIEHTPUPOBAHHYIO CyCHeH3MIo/Tenb. Kommosuuumro cymar Ha
Bo3ayxe npu 120°C B Teuenue 16 yacos u npokanusatoT npu 600°C Ha Bozayxe B TeueHue 4
4acoB.

Karanmuzarop A38 roToBsiT ¢ mOMOIIBIO 30Jb-renb cuHTe3a: 8,49 r Ga(NOs)s, 0,46 r
KNOs, 1,57 r Ce(NOs3)3-6H20, 0,042 r Pt(NH3)4(NO3)2 u 0,79 r Mn(NO3)2-6H20 cmemuBaroT
BMmecTe ¢ 1697 r /I BOAbI B KOHTEHHEpPE MPU KOMHATHOM TeMIIEpaType, 3aTeEM HarpeBaroT 0 ~
90°C B TeueHue 15 mMuH. ¢ 00OpasoBaHHEM MOJIOKOMOMOOHOIO KOJUIOMIHOTO pacTBOpa, K
KOTOpOMY MeuieHHO nobasisitor  144,6 r©  usomponokcuaa amomuHuss u o 50,7 T
TeTpasTuioprocunukara. Cmech nepemernnparot npu 90°C B TeueHue 45 MUH, 3aTeM K CMeCH
no0aBIsIOT BOAHBINA pacTBop, comepxkammmii 18,0 r HNOs u 5,4 r JIU Bogsl. Koneunyro cmech
JOTIOJIHUTENIbHO HarpeBaroT npu 86 - 90°C, sHepruyHO nepeMelnBas B Te€UeHHE ~ 5 4HaCOB,
YTOOBI MOJTYYUTh KOHLEHTPUPOBAHHYIO CYCHEeH3HMI0/Tenb. [ 0TOBBINH 00pasell cylaT Ha BO3IyXe
npu 120°C B Teuenue 16 yacos u npokanusaroT rnpu 600°C Ha Bo3ayxe B TeueHUE 4 4acoB.

Karamuzarop A39 rorosst 30ib-renb cuaTe3oM: 8,29 r Ga(NOs)s, 0,48 r KNOs, 2,1 r
Ce(NOs)3-6H20, 0,044 r Pt(NH3)4(NOs)2 u 4,36 r Ca(NOs3), cmemuBaioT BMecte ¢ 1696 r JIU
BOJIbl B KOHTEIiHEpe IpU KOMHATHOM TeMmepartype, 3aTeM HarpesaroT A0 ~ 90°C B teueHue 15
MHUH. ¢ O0Opa3oBaHHEM MOJIOKOMOJOOHOIO KOJUIOWAHOTO PacTBOpa, K KOTOPOMY MEIJIEHHO
nobasisiroT 144,6 T M30MponoKcHuaa amoMUHMS, 53,6 T TeTpasTuoprocuinkara u 1,0 r HuTpaTa
mupkonmna. Cmecek nepemermnBaroT npu 90°C B Teduenne 60 MUH, 3aT€M K CMECH JOOABIISIOT
BOAHBIN pacTBOp, comepxkamuit 18,0 r HNO3 u 5,5 r AU Boxel. Koneunywo cmech
JOTIOJIHUTENbHO HarpeBaroT npu 86 - 90°C, sHepruvyHO nepeMelnBas B TE€UeHHE ~ 5 4HacoB,
YTOOBI MOJYYUTh KOHLEHTPUPOBAHHYIO CYCHEH3MIO/Tenb. ['0TOBBIN 00paser cymaTr Ha BO3OyXe
npu 120°C B Teuenue 16 yacos u npokanusaroT npu 600°C Ha Bo3ayxe B TeueHUE 4 4acoB.

Karamuzarop A40 roTOBST ¢ MOMOIIBIO 30ib-renb cuHTe3a: 8,3 r Ga(NOs)s;, 0,46 r
KNO;s, 1,6 r Ce(NO3)3-6H20, 0,044 r Pt(NH3)4(NOs)2 u 4,1 v Ca(NOs3), CMEIIMBAIOT BMECTE C
1696 r 1IN Boapl B KOHTEMHepe MpU KOMHATHOM TeMIlepatype, 3aTeM HarpesaroT a0 ~ 90°C B
TedeHne 15 MuH. ¢ 0Opa3oBaHHMEM MOJIOKOMOJOOHOTO KOJUIOMAHOTO PacTBOpPa, K KOTOPOMY
MeIeHHO 100aBsitoT 144,6 r n3onponokcuaa amoMunns, 53,8 r TerpasTunoprocunnkara u 0,7
r La(NOs);-6H20. Cmech mepememmuBator npu 90°C B Teyenme S50 MHH, 3aTeM K CMeCH
no0aBIsIOT BOAHBINA pacTBop, comepxkammii 18,1 r HNOs u 5,5 r JIU Boasl. Koneunyro cmech
JOTIOJIHUTENIbHO HarpeBaroT npu 86 - 90°C, sHepruyHO nepeMelnBas B Te€UeHHE ~ 5 4HaCOB,
YTOOBI MOJTYYUTh KOHLEHTPUPOBAHHYIO CYCHEeH3HMI0/Tenb. [ 0TOBBIN oOpasel cyliaT Ha BO3IyXe
npu 120°C B Teuenue 16 yacos u npokanusaroT npu 600°C Ha Bo3ayxe B TeueHUE 4 4acoB.

Karanmuzarop A41 rorossiT 30ib-renb cuaTe3oM: 8.3 T Ga(NOs)s3, 0,48 r KNOs, 1,6 T
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Ce(NOs)3-6H20, 0,043 r Pt(NH3)4(NO3), u 1,22 r Fe (NO3)3-9H,0 cmemusaroT Bmecte ¢ 1696 ¢

JI1 Boapl B KOHTEMHepe NMpU KOMHATHON TemmepaType, 3aTeM HarpesaroT a0 ~ 90°C B TeueHUe
15 MuH. 17151 YOPMHUPOBAHUS MOJIOKOTIONOOHOTO KOJUIOMIHOTO PacTBOPa, K KOTOPOMY MEIJIEHHO
nobasnsitor 144,7 r wsonpomnokcuna amomuaus U 50,6 T TerpasTunoprocunukara. Cmech
nepememnBatoT npu 90°C B Teyenue SO MUH, 3aTeM K CMecH NOOABISIFOT BOIHBIH pacTBOp,
conepxauit 18,1 r HNO; u 5,5 r 1N Boabl. KoHeuHyt0 cMech JOMOJIHUTENBbHO HarpeBaroT Npu
86 - 90°C, oHepru4yHO TmiepeMeIInBas B TEYEHHE ~ S5 YacoB, dYTOOBI TOJYYUThb
KOHIIEHTPUPOBAHHYIO CycrneH3uro/renb. ['oToBelii oOpasen cymar Ha Bosnyxe npu 120°C B
TedeHue 16 yacos u npokanusatoT rnpu 600°C Ha Bo3yxe B TeueHUe 4 4acos.

Karanmuzarop A42 rortossT 30ib-renb cuHTe30oM: 8.3 T Ga(NOs)s3, 0,32 r KNOs, 1,6 T
Ce(N03)3~6H20, 0,040 r Pt(NH3)4(NO3)2 )41 0,044 r. SnC14~4H20, 3,6 r Mg(NO3)2'6H20
cMemunBaroT BMecTe ¢ 1696 r /I BOAbI B KOHTENHEpEe NMPU KOMHATHOW TEMIIEpaType, 3aTeM
HarpeBaroT 10 ~ 90°C B Teuenue 15 MuH. A GOPMUPOBAHUS MOJIOKOIIOTOOHOTO KOJUIOUIHOTO
pacTBopa, K KOTOpOMY MemjieHHO no0aBisitoT 106,3 r u3ompomnokcuna amoMuHus u 86,9 T
TeTpasTuioprocunukara. Cmeceh nepemernnparot npu 90°C B Teuenue 70 MUH, 3aTeM K CMeCH
no0aBISIOT BOAHBINA pacTBop, comepxkammmii 17,9 r HNOs u 5,5 r JIU Boasl. Koneunyro cmech
JOTIOJIHUTENIbHO HarpeBaroT npu 86 - 90°C, sHepruyHO nepeMelnBas B Te€UeHHE ~ 5 4HaCOB,
YTOOBI MOJTYYUTh KOHLEHTPUPOBAHHYIO CYCHEeH3HMIO/Tenb. [ 0TOBBINA 00pasell cylaT Ha BO3IyXe
npu 120°C B Teuenue 16 yacos u npokanusaroT npu 600°C Ha Bo3ayxe B TeueHUE 4 4acoB.

Karamuzarop A43 rortossT 30ib-renb cuaTe3oM: 12,9 r Ga(NOs)s, 0,46 r KNOs, 1,6 T
Ce(NOs)3-6H20, 0,043 1 Pt(NH3)4(NOs)2 u 4,2 r Ca(NOs), cmemmBaroT BMecTe ¢ 1696 r JIN
BOJIbl B KOHTEIiHEpe IpU KOMHATHOM TeMmepartype, 3aTeM HarpeBatoT 10 ~ 90°C B Teuenue 15
MUH. U1 (POPMHUPOBAHHS MOJIOKOMOJOOHOTO KOJJIOUAHOTO PacTBOpa, K KOTOPOMY MENJIEHHO
nobasisiror 124,7 T u3onponokcuaa amoMuHus, 68,7 T TeTpasTuioprocuinkara u 1,0 r HuTpaTa
mupkonmna. Cmeck nepememuBaroT npu 90°C B teuenne 40 MHH., 3aT€M K CMECH JOOABIISIOT
BOAHBIN pacTBOp, copepxammii 18,0 r HNO; u 5,6 r M Boxmbl. Koneunyro cmech
JOTIOJIHUTENIbHO HarpeBaroT npu 86 - 90°C, sHepruyHO nepeMelnBas B Te€UeHHE ~ 5 4HaCOB,
YTOOBI MOJTYYUTh KOHLEHTPUPOBAHHYIO CYCHEeH3HMIO/Tenb. [ 0TOBBINA 00pasell cylaT Ha BO3IyXe
npu 120°C B Teuenue 16 yacos u npokanusarot npu 600°C Ha Bo3ayxe B TeueHUE 4 HacoB.

Karamuzarop A44 rotossiT 30ib-renb cuaTe3oM: 12,9 r Ga(NOs)s, 0,46 v KNOs, 1,6 T
Ce(NOs)3-6H20, 0,042 r Pt(NH3)4(NOs3)2 u 0,72 r Mg(NOs3),-6H,0, cmemuBaior Bmecte ¢ 1696
r /I Boab! B KOHTElHEpe ITPU KOMHATHOI TeMIieparype, 3aTeM HarpesatoT 10 ~ 90°C B TeueHue
15 MuH. 17151 YOPMHUPOBAHUS MOJIOKOTIONOOHOTO KOJUIOMIHOTO PacTBOPa, K KOTOPOMY MEIJIEHHO
nobGasisror 124,1 T u3onponokcuaa amoMuHus, 68,7 T TeTpasTuoprocuinkara u 1,0 r HuTpaTa

nupkonmia. Cmeck nepememuBaroT npu 90°C B teueHne 60 MHH., 3aT€M K CMECH JOOABIISIOT
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BoAHBbIN pacTBOp, copepxammii 18,1 r HNO; u 55 r M Boxmbl. Koneunyro cmech
JOTIOJIHUTENbHO HarpeBatoT npu 86 - 90°C, sHepru4HO nepeMelnnBas B Te€UeHHE ~ 6 4YaCOB,
YTOOBI MOJTYYUTh KOHLEHTPUPOBAHHYIO CYCHEeH3HMI0/Tenb. [ 0TOBBINH 00pasell cylaT Ha BO3IyXe
npu 120°C B Teuenue 16 yacos u npokanusaroT rnpu 600°C Ha Bo3ayxe B TeueHUE 4 4acoB.

Karanmuzarop A45 rorossiT 30sb-renb cuaTe3oM: 8.3 T Ga(NOs)s3, 0,46 r KNOs, 1,6 T
Ce(NOs)3-6H20, 0,041 r Pt(NH3)4(NOs)2 u 1,94 r Ba(NO3), cmemusaroT Bmecte ¢ 1696 v JI1
BOJIbl B KOHTEITHEpe IpU KOMHATHOM TeMmepartype, 3aTeM HarpesaroT A0 ~ 90°C B Teuenue 15
MUH. Ui (POPMHUPOBAHHS MOJIOKOTIOJOOHOTO KOJIOMTHOTO PAcTBOPA, K KOTOPOMY MEIJIEHHO
nobasnsitor 144,6 © M30MPOMOKCHAA aFOMUHUS, 55,6 T Terpadtwioptocuiukata u 0,4 T
La(NOs)3;-6H,0. Cwmecr mepememmuBaror npu 90°C B Teyenwe ~ 60 MUH, 3aTeéM K CMeCH
no0aBIsIOT BOAHBINA pacTtBop, comepxkammmii 18,0 r HNOs u 5,5 r JIU Boasl. Koneunyro cmech
JOTIOJIHUTENbHO HarpeBatoT npu 86 - 90°C, sHepru4HO nepeMelnnBas B Te€UeHHE ~ 6 4YaCOB,
YTOOBI MOJYYUTh KOHLIEHTPUPOBAHHYIO CYCHEH3MIO/Tenb. [ 0TOBBIN 0Opasel] cymar Ha BO3OyXe
npu 120°C B Teuenue 16 yacos u npokanusaroT npu 600°C Ha Bo3ayxe B TeueHUE 4 4acoB.

Karanmuzarop A46 rotossiT 30sb-renb cuHTe30M: 8.5 T Ga(NOs)s, 0,44 r KNOs, 1,6 T
Ce(NOs)3-6H20, 0,043 1 Pt(NH3)4(NO3)2 u 4,0 r Ca(NO3), cmemuBaroT Bmecte ¢ 1696 r JIU
BOJIbl B KOHTEIiHEpe IpU KOMHATHOM TeMmepartype, 3aTeM HarpeBatoT 10 ~ 90°C B Teuenue 15
MUH. Ui (POPMHUPOBAHHS MOJIOKOMOJOOHOTO KOJIOMTHOTO PacTBOPA, K KOTOPOMY MEAJIEHHO
nobasnsitor 144,6 © M30MPOMOKCHAA aFOMUHUS, 55,6 T Terpadtwioptocuiukata u 0,4 T
La(NOs);-6H,0. Cwmecr mepememmuBator npu 90°C B TeyeHue ~ 50 MMH, 3aTeM K CMeCH
no0aBIsIOT BOAHBINA pacTBop, comepxkammmii 18,0 r HNOs u 5,5 r JIU Boasl. Koneunyro cmech
JOTIOJIHUTENbHO HarpeBatoT npu 86 - 90°C, sHepru4HO nepeMelnnBas B Te€UeHHE ~ 6 4YaCOB,
YTOOBI MOJYYUTh KOHLEHTPUPOBAHHYIO CYCHEeH3HI0/Tenb. [ 0TOBBIN 0Opasel cylaT Ha BO3IyXe
npu 120°C B Teuenue 16 yacos u npokanusaroT npu 600°C Ha Bo3ayxe B TeueHUE 4 4acoB.

Karamuzarop A47 rotossiT 30ib-renb cuHTe30oM: 8.3 T Ga(NOs)s3, 0,47 r KNOs, 1,6 T
Ce(NOs)3-6H20, 0,041 r Pt(NH3)4(NOs3), u 2,5 r Sr(NOs), cmemusarot BMecte ¢ 1696 r JI
BOJIbl B KOHTEIiHEpe IpU KOMHATHOM TeMmepartype, 3aTeM HarpeBatoT 10 ~ 90°C B Teuenue 15
MUH. Ui (POPMHUPOBAHHS MOJIOKOMOJOOHOTO KOJIOMTHOTO PacTBOPA, K KOTOPOMY MEAJIEHHO
nobasnsitoT 144,6 T m3onpomnokcuaa amoMuHus, 55,7 T Terpastunoprocuimkara U 0,4 r La
(NO3)3-6H,0. Cmech nepememuBaroT pu 90°C B Teuenue ~ 50 MuH, 3aTeM K cMecH TOOABIISIOT
BoAHbIN pacTBOp, copepxammii 18,0 r HNO; u 55 r M Boxmbl. Koneunyro cmech
JOTIOJHUTENbHO HarpeBatoT npu 86 - 90°C, 3HepruyHO nepemMelInBas B TE€UEHHE ~ 5 YacoB,
YTOOBI MOJTYYUTh KOHLEHTPUPOBAHHYIO CYCHEeH3HMIO/Tenb. [ 0TOBBINA 00pasell cylaT Ha BO3IyXe
npu 120°C B Teuenue 16 yacos u npokanusaroT npu 600°C Ha Bo3ayxe B TeueHUE 4 4acoB.

Karanmuzarop A48 rorossiT 30sb-renb cuHTe3oM: 8.3 T Ga(NOs)s3, 0,46 r KNOs, 1,6 T
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Ce(NOs)3-6H20, 0,023 r Pt(NH3)4(NO3)2 u 4,0 r Ca(NOs), cmemuBatotr BMecte ¢ 1696 r JI

BOJIbl B KOHTEIiHEpe IIpU KOMHATHOM TeMmepartype, 3aTeM HarpeBatoT 10 ~ 90°C B Teuenue 15
MUH. U1 (POPMHUPOBAHHS MOJIOKOMOJOOHOTO KOJJIOUAHOTO PAacTBOPA, K KOTOPOMY MENJICHHO
nobasnsitor  146,4 r wusompornokcupa amomubaus w385 r NALCO® 2327 Cwmech
nepememnBaroT mpu 90°C B TeueHue ~ 60 MUH, 3aTeM K CMeCH NOOaBIIAIOT BOAHBIN PacTBOp,
conepxauit 18,1 r HNO; u 5,5 r 1N Boabl. KoHeuHyt0 cMech JOMOJIHUTENBbHO HarpeBaroT Npu
86 - 90°C, oHepru4HO TiepeMelnnBas B TeUYEHHE ~ S5 4YacoB, 4YTOOBI MOJYYUTh
KOHIIEHTPUPOBAHHYIO CycrneH3uro/renb. ['oToBelii oOpasen cymar Ha Bosnyxe npu 120°C B
TedeHue 16 yacos u npokanusatoT rnpu 600°C Ha Bo3yxe B TeueHUe 4 4acos.

Karanmuzarop A49 rortossiT 30ib-renb cuHTe3oM: 8.3 T Ga(NOs)s3, 0,46 r KNOs, 1,6 T
Ce(NOs)3-6H20, 0,023 r Pt(NH3)4(NO3)2 u 4,3 r Ca(NOs), cmemuBatotr BMecte ¢ 1696 r JI
BOJIbl B KOHTEIiHEpe IpU KOMHATHOM TeMmepartype, 3aTeM HarpeBatoT 10 ~ 90°C B Teuenue 15
MUH. U1 (POPMHUPOBAHHS MOJIOKOMOJOOHOTO KOJJIOUAHOTO PacTBOPa, K KOTOPOMY MENJIEHHO
noGasysiroT 144,6 T M30MPONOKCHAA AMIOMHHUSA U 53,6 T TeTpasTiiopTocuinkara U 1,4 r H-
npornokcuaa nupkonus. Cmecs nepemernnsatot npu 90°C B TeueHue ~ 60 MUH, 3aTEM K CMeCH
no0aBIsIOT BOAHBINA pacTtBop, comepxkammmii 18,0 r HNOs u 5,5 r JIU Boasl. Koneunyro cmech
JIOTIOJIHUTENIbHO HarpeBaroT npu 86 - 90°C, sHepruyHO nepeMernnBasi B TeUeHue ~ 5,5 4acos,
YTOOBI MOJTYYUTh KOHLEHTPUPOBAHHYIO CYCHEeH3HMI0/Tenb. [ 0TOBBINH 00pasell cylaT Ha BO3IyXe
npu 120°C B Teuenue 16 yacos u npokanusarot npu 600°C Ha Bo3ayxe B TeueHUEe 4 4acoB.

Karamuzarop AS50 rotossit 30ib-renb cuaTe3oM: 8,75 r Ga(NOs)s, 0,49 r KNOs, 6,6 T
Ce(NOs)3-6H20, 0,027 r Pt(NH3)4(NO3)2 u 4,3 r Ca(NOs), cmemuBatotr BMecte ¢ 1696 r JI
BOJIbl B KOHTEIiHEpe IpU KOMHATHOM TeMmepartype, 3aTeM HarpeBatoT 10 ~ 90°C B Teuenue 15
MUH. Ui (POPMHUPOBAHHS MOJIOKOTOJOOHOTO KOJIOMTHOTO PacTBOPA, K KOTOPOMY MEAJIEHHO
noGasysiroT 144,6 m30mpONOKCHAA aMOMUHHUS W 53,6 T TeTpasTmiopTocwivkara u 1,4 r H-
npornokcuaa nupkonus. Cmecs nepemernnsatot npu 90°C B TeueHue ~ 60 MUH, 3aTEM K CMeCH
no0aBIsIOT BOAHBINA pacTBop, comepxkammmii 18,0 r HNOs u 5,5 r JIU Boasl. Koneunyro cmech
JIOTIOJIHUTENIbHO HarpeBaroT npu 86 - 90°C, sHepruyHO nepeMernnBasi B TeUeHue ~ 5,5 4acos,
YTOOBI MOJTYYUTh KOHLEHTPUPOBAHHYIO CYCHEeH3HMI0/Tenb. [ 0TOBBINH 00pasell cylaT Ha BO3IyXe
npu 120°C B Teuenue 16 yacos u npokanusaroT rnpu 600°C Ha Bo3ayXe B TeueHUE 4 4acoB.

CpasHutenbHble ramnuenble katanuzaTopel Cl u C2, HaHecEHHbIE HA OKCHUJ allFOMUHUS,
B KOTOPBIX OTCYTCTBYET LEPHH W/HIM HPOMOTOPBI, TOTOBSIT B COOTBETCTBUU C OOBIYHBIMH
criocobamu.

Cpasuutenbrbiii katamuszatop C3 rotosst 30ib-renb cuaTe3oM: 1,34 r Ga(NOs)3, 0,08 ¢
KNO; u 0,38 r Ce(NO3);:6H20 cmemmBaroT BMecte ¢ 424 r /I Boawsl B KOHTElHHepe Mpu

KOMHATHOU Temmepatype. 3areM HarpeBatoT a0 90°C B Tedyenuwe 15 MUH. 4TOOBI MOJYYUTH
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TOMOT€HHBII PacTBOp, K KOTOPOMY MEMIEHHO n00aBisitoT 48,1 T M30Mponokcuaa aaroMUHUS.
Cwmecp nepememmuBator npu 90°C B TeueHue, 1mo MeHbiel mepe, 30 MUH, 3aTe€M K CMECH
no0aBIsIIOT BOMHBIN pacTBop, comepskamuii 4,5 r HNOs u 1,4 r /I Bonel. KoHeunyro cMech
JOTIOJHUTENbHO HarpeBaroT mpu 86 — 90°C mpu MHTEHCHUBHOM IepeMeIINBaHUU B T€UeHUE ~ 3
yacoB. Komnosuuuro cymart Ha Bosayxe npu 120°C B TedeHue 16 4acoB M MPOKAJIUBAIOT MPU
600°C Ha BO3ayXe B TeueHue 4 4acos.

Tabmuua 1. Katanurnueckue KOMOO3ULUU

M1 MI1-B M2
Kar Ga Ce Marepuan | % macc. | marepuan | % macc. | marepuan | % macc
(% macc.) | (% macc.) ' ' '
Cl 3 K 0,25
C2 3 Pt 0,1 K 0,25
C3 3 1 K 0,25
Al 3 1 La 0,1 K 0,25
A2 3 1 Pt 0,1 K 0,25
A3 3 1 Pt 0,1 Sn 0,05 K 0,25
A4 6 1 Pt 0,1 Sn 0,05 K 0,25
A5 3 1 Ir 0,1 Sn 0,05 K 0,25
A6 6 1 Ir 0,1 Sn 0,05 K 0,25
A7 6 1 Ir 0,1 Sn 0,05 K 0,25
A8 12 1 Ir 0,1 Sn 0,05 K 0,25
A9 4.5 1 Ir 0,2 K 0,25
Al10 6 1 Ir 0,1 Sn 0,05 K 0,35
All 6 1 Ir 0,1 Sn 0,05 K 0,25
Al2 4.5 1 Ir 0,2 K 0,25
Al3 4.5 1 Ir 0,2 K 0,25
Al4 4.5 1 Ir 0,2 K 0,25
Al5 4.5 1 Pt 0,1 K 0,25
Al16 4.5 1 Pt 0,1 K 0,25
Al7 12 1 Pt 0,1 Sn 0,05 K 0,25
Al8 4.5 1 Pt 0,1 K 0,35
A19 4.5 1 Pt 0,1 K 0,35
A20 4.5 1 Pt 0,1 K 0,35
A21 12 1 Ir 0,1 Sn 0,05 K 0,35
A22 4.5 9.4 Ir 0,1 K 0,25
A23 4.5 1 Pt 0,1 K 0,35
A24 4.5 1 Pt 0,1 K 0,25
A25 4.5 1 Pt 0,1 K 0,35
A26 9 1 Pt 0,1 K 0,35
A27 4.5 1 Pt 0,1 K 0,35
A28 4.5 1 Pt 0,1 K 0,25
A29 4.5 1 Pt 0,1 K 0,25
A30 4.5 1 Pt 0,1 K 0,25
A31 4.5 1 Pt 0,1 K 0,25
A32 4.5 1 Pt 0,1 K 0,25
A33 4.5 1 Pt 0,1 K 0,25
A34 4.5 1 Pt 0,1 K 0,25
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A35 4.5 1 Pt 0,1 K 0,25
A36 4.5 1 Pt 0,1 K 0,35
A37 4.5 1 Pt 0,025 K 0,35
A38 4.5 1 Pt 0,05 K 0,35
A39 4.5 1 Pt 0,05 K 0,35
Pt 0,05
A40 4.5 1 Ia 01 K 0,35
A4l 4.5 1 Pt 0,05 K 0,35
A42 4.5 1 Pt 0,05 0,05 K 0,25
A43 7 1 Pt 0,05 K 0,35
Ad4 7 1 Pt 0,05 K 0,35
Pt 0,05
A45 4.5 1 Ta 0.1 K 0,35
Pt 0,05
A46 4.5 1 Ta 01 K 0,35
Pt 0,05
A47 4.5 1 Ia 01 K 0,35
A48 4.5 1 Pt 0,025 K 0,35
A49 4.5 1 Pt 0,025 K 0,35
A50 4.5 4 Pt 0,025 K 0,35
Tabmuna 2. Kataauruyeckiue KOMIIO3HUIIANA
M3 S1
Kar MaTrepual % mMacc. ALOs $i0; 210 Ti0,
(% macc.) (% macc.) (% macc.) (% macc.)
C1
C2
C3 95,60
Al 95,6
A2 95,65
A3 95,65
A4 92.6
A5 95,6
A6 92.6
A7 69,45 23,15
A8 86,6
A9 Mg 1 93,05
Al0 925
All Mg 1 91,6
Al2 Mg 1 93,05
Al3 Mg 1,5 92,55
Al4 Ca 2 91,05
Al5 Mg 0,25 93,90
Alo Mg 0,3 70,39 23,46
Al7 Mg 1 64,2 21,4
Al8 Mg 0,3 70,31 23,44
Al9 Mn 0,3 70,31 23,44
A20 Ca 3 68,29 22,76
A21 Mg 0,3 81,89 431
A22 Mg 1 84,75 9.4
A23 Mg 1 83,75 9.3
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A24 Mg 0,6 70,16 23,39
A25 Mg 1 83,75 931
A26 Mg 1 79,7 8,86

A27 Ca 2 69,04 23,01

A28 Mg 03 79,77 14,08

A29 Mg 0,3 61 32,85

A30 Mg 0,3 84,47 939

A31 Mg 0,3 51,62 42,23

A32 Mg 0,3 75,08 18,77

A33 Mg 0,3 65,7 28,16

A34 Mg 0,3 84,47 9,39
A35 Mg 0,3 75,08 18,77
A36 Mg 0,3 70,36 23,46

A37 Ca 2 69,08 23,03

A38 Mn 0,3 70,35 23,45

A39 Ca 2 68,33 22,78 0,9

A40 Ca 2 67.1 22,6

A4l Fe 0,5 70,2 23,4

A42 Mg 0,6 51,45 421

A43 Ca 2 57,66 31,05 0,9

Add Mn 03 58,75 31,64 0,9

A4S Ba 2 64,5 27.4

A46 Ca 2 56,2 35,5

A47 Sr 2 23,4 27.4

A48 Ca 2 69,1 23

A49 Ca 2 69,1 23

A50 Ca 2 66,1 22,0 1,0

IIpumep 2. JleruapuposaHue nponana

Karanutnueckue KOMIO3ULIUY, IPUTOTOBJIEHHbIE B COOTBETCTBUH C IPUMeEpPOM 1,
HCIBITHIBAIOT B PEAKTOPE C HEMOJBMKHBIM ciioeM. Mcxoansliit MaTepual, coaepxxawuii 100%
MOJI. TIPOTIaHA, MPOITYCKAIOT Yepe3 CJIOH KaTajau3aTopa o0béMoM 15 mut mpu obiem naBieHuu
0,5 6ap npu YacoBoii 06bEMHOI ckopocTu sxuakocTu 2,0 ul (LHSV) u TemnepaType B
nuanaszone 540 — 600°C. KoHueHTpaunio mpoayKTa Ha BbIXOAE U3 PEaKTOpa KOHTPOJIUPYIOT €
MIOMOIIBIO TIOTOYHOTO ra3oBoro xpomarorpada (I'X). Pesynprarsl npencrasieHs! B Tadinue 3
HUKE.

Tabmuua 3. JlerunpupoBanue mpomnaHa

T Crenenp npeBpaleHUst CenekTUBHOCTbD 1O

Kar °C) [pomnaHa MIPOIUJIEHY
(o) (%)

Cl 540 11,0 87,8

C2 540 8,7 91,9

C3 540 15,7 88,3

Al 540 16,8 87,0

A2 540 242 89,4

A3 540 26,7 85,6

A4 540 31,0 81,6
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A5 | 540 27.0 85,2
A6 | 540 31,1 81,0
A7 | 540 30,8 80,2
A8 | 540 32,1 74,2
A9 | 540 283 89,2
A10 | 540 31,9 82,6
All | 540 31,4 85,5
A12 | 540 31,6 86,5
Al13 | 540 28,6 89,2
Al4 | 540 29,1 87,4
Al15 | 540 30,1 85,6
Al6 | 540 33,7 82,4
Al7 | 540 33,1 86,3
A18 | 540 30,7 83.8
A19 | 540 33,7 88,5
A20 | 540 26,9 91,5
A21 | 540 29,1 83,0
A22 | 540 273 85,8
A23 | 540 253 83,0
A24 | 540 33,1 86,3
A25 | 540 27.2 89,0
A26 | 540 28,0 89,5
A27 | 540 34,9 90,2
A28 | 540 32,4 87.8
A29 | 540 34,9 87,1
A30 | 540 26,8 89,3
A31 | 540 36,2 86,4
A32 | 540 25,7 86,9
A33 | 540 28,2 86,4
A34 | 540 24,7 84,7
A35 | 540 26,2 80,7
A36 | 540 36,0 91,1
A37 | 540 33,8 91,1
A38 | 540 342 88,3
A39 | 540 34,8 89,3
A40 | 540 34,7 87,6
A4l | 540 35,8 83,1
A42 | 540 33,9 87,9
A43 | 540 35,4 88,8
Ad4 | 540 343 83.8
A45 | 540 35,3 89,1
Ad6 | 540 34,8 90,1
A47 | 540 34,1 89,0
A48 | 540 18,8 84,9
A49 | 540 23,7 85,2
A50 | 540 34,7 91,7

Pesynbratel, mpencraBieHHbIe B TaOMULEe 3, IEMOHCTPUPYIOT, 4yTo (Ga-KaTajau3aTophl, ¢
npomotopamu PtCe u IrCe, obecriequBaroT 3¢¢eKTUBHOCTh AETUAPUPOBAHUS YTIIEBOIOPOAOB

BbIIIC, YUEM OOBIYHbBIE KaTaJIn3aTophbl.
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IIpumep 3. CpaBHEHHE TPOMOTOPOB

Karammzaropsr C3 u Al-A2, karanus3atopbl, MOJy4YeHHBIE CIOCOOOM, aHAJIOTHYHBIM
ciocoby mpumepa 1 (karamuszatop A5l wu cpaBHHUTenbHbie KaTanuszatopel C4-C12,
MpeICTaBIeHHbIE B Tabmuie 4 Hibke), U KoMMep4yecku aocTymHbil katajgusatop CrOx/ALO;
(KoMM.) UCTIBITBIBAIOT B PEAKTOPE C HEMOABHIKHBIM CIIOEM CHOCOOOM, aHAJOTMYHBIM CHOCOOY
npumepa 2.

Tabmuua 4. Katanuruueckue KOMIIO3ULIUA

M1 M2 S1
Kar | Ga (% macc.) % ﬁ:cc.) marepuan | % macc. | matepuan | % macc. (‘Vfﬁa(l)ci:.)
A51 3 1 Ir 0,1 K 0,25 95,65
c4 3 1 Ru 0,1 K 0,25 95,65
C5 3 1 Pd 0,1 K 0,25 95,65
C6 3 1 Co 0,1 K 0,25 95,65
C7 3 1 Fe 0,1 K 0,25 95,65
C8 3 1 Ni 0,1 K 0,25 95,65
C9 3 1 In 0,1 K 0,25 95,65
C10 3 1 Cu 0,1 K 0,25 95,65
Cl11 3 1 Zn 0,1 K 0,25 95,65
C12 3 1 Sn 0,1 K 0,25 95,65

Pesynbratel, mokazanHele Ha ¢ur. 1, nemonctpupyror, uro Ga- u Ce-conepkamiue
KaTaJIN3aTOPBI C IPOMOTOPOM 00ecTIednBarOT 3 (PEKTUBHOCTD ACTHUIPHPOBAHUS YIIIEBOIOPOIOB,
CPaBHUMYIO WJI MPEBOCXOIAMYIO ) (PEeKTHBHOCTH OOBIUHBIX KaTaJIH3aTOPOB.

ITpumep 4. CpaBHEHHE aKTUBHOCTH/CENIEKTUBHOCTH B 3 UKJIAX

Karanmzaropsr A3-A7, Katanu3aTop, NOJYYEHHBIE CHOCOOOM, MONOOHBIM CHOCOOY
npumepa 1, u kommepueckn noctynHbiil karaimm3arop CrOx/AlO; (KoMM.) HCHIBITBIBAIOT B
peaKkTope ¢ HETNOABIDKHBIM CJIOEM CIIOCOOOM, aHaJOTHYHBIM crocoly mpuMepa 2. B TEUEHHUE
TPEX TOCIENOBATEIbHBIX LUKIOB. Pe3ynbTaThl aKTUBHOCTH W CEJNEKTUBHOCTU U KaXKAOTO
LIUKJIa TIPEACTABIeHBI HA Qur. 2.

PesynbraTel, moka3aHHble Ha GUr. 2, JEMOHCTPUPYIOT OTPULATEIBHYIO KOPPEISLHIO
MeXy CTEMEeHbIO MIPEeBpalleHusl U CeleKTUBHOCTBIO. [Ipu crenenu npespaiuenus nponasa 45%
KaTanu3atop AS TOKa3bIBaeT JYUILIYIO CEJIEKTHBHOCTh CPEOH HCIBITAHHBIX KOMIIO3HMLIUH,
KOTOpass mpuOmu3uTenbHO Ha 6% HIKE, 4eM KOMMEPUYECKH MAOCTYIIHOTO KaTalh3aTropa
CrOx/Al>Os.

Borxoap! modounerx nmpoaykroB Ci-Caz U KOKCa B TPETHEM IIMKJIE TPEICTABICHbI Ha (QUT.
3. Karanurnueckne KOMIIO3HMIMHU MOKA3bIBAIOT KOJUYECTBO MOJYUYEHHOTO KOKCA, MO MEHbLIEH
Mepe, B JBa pasa BbIIE, YeM C KOMMEpPYECKMM KatanuzatopoM. He HamepeBasch
OTPaHUYMBATLCS KAKOW-TMOO Teopuel, aBTOPBI HACTOSIIEr0 H300pETeHHs NOJararoT, YTO

CTerieHb 00pa3oBaHUsI KOKCa 0OyCIIOBNIeHa 00Jiee BRICOKOUW MOBEPXHOCTHOW KHCIOTHOCTBIO, YTO
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TaKXKe OOBSICHAET PAa3HUILLY B CEJIEKTHBHOCTH, OTMEUEHHYIO Bbile. Karanusatop A7 naér camblii
BbICOKMH BbIXOA mnoOouHoro mpoaykta C1-Cz. ABTOpBI HACTOSINErO HM300pETEHHs, HE
HAMepeBasiCh OTPAHUYMBATLCS KAKOW-TMOO TEOpHEH, MOJararoT, YTO YBEJIHMYEHHE BBIXONA
NOOOYHOTO MPOAYKTA MO CPABHEHHIO C KaTATH3aTOpoM AO MOXET OBITh YaCTUYHO CBSI3aHO C
BKJIFOUEHUEM TUOKCHIA KPEMHUSI.

ITpumep 5. UcnbiTanne padorociocoOHOCTH

s oueHkr 3(h(HeKToB BKIIOUEHHUsS] TUOKCHIA KPEMHHS B KATAIUTHYECKHE KOMITO3UIINU
katanusatopbl AlS, A28, A29, A31 u A36 UCHBITBIBAIOT B PEAKTOPE C HEMOABMKHBIM CJIOEM
crocoOOM, aHaJOTHYHBIM CrIOocoOy mpumepa 2. Pe3ynbTaThl 10 aKTUBHOCTH M CEJIEKTHBHOCTH
NPUBEICHBI HIKE Ha Gur. 4.

PesynbraThl, npencraBneHHble Ha GUr. 4, MOKA3bIBAIOT, YTO aKTUBHOCTDb B MPEBPALICHUN
[poraHa BO3PacCTaeT C YBEJUYEHHEM KOJMYeCTBA JUOKCHAA KPEMHUs, BKJIIOYEHHOIO B
KaTau3aTopbl. AKTHBHOCTb B MpeBpaiieHun katammzatopa A31 cocraemser 48,2%, oueHb
OMM3KYI0 K pacuéTHOMY TEPMOAMHAMHUYECKOMY paBHOBecHIO mpespainieHust (48,9%).
N30upaTenbHOCTh U3MEHSIETCS HE3HAUUTENBHO.

ITpumep 6. UcnibiTanne padorociocoOHOCTH

Jns oneHku 3G PEKTOB BKIIFOUEHHSI TUOKCHIA UPKOHHS B KATATUTUYECKUE KOMIO3HLIUU
katanusatopbl AlS5, A30, A32 u A33 uCHBITBIBAIOT B PEAKTOPE C HENOJBWKHBIM CJIOEM
crocoOOM, aHaJOTHYHBIM criocoOy mpumepa 2. Pe3ynbTarhl 10 aKTUBHOCTH U CEJIEKTHBHOCTU
npeacTaBJIeHbl Ha Qur. 5

PesynpTaThl MOKa3bIBAIOT, YTO aKTUBHOCTb B MPEBPAILEHUU MPOMNAHA U CEJIEKTUBHOCTb
U3MEHSIIOTCS] HE3HAUUTENbHO NPU YBEJIMYEHUU KOJIMUYECTBa AMOKCHJA LIUPKOHUS, BKIOYEHHOTO
B KaTaJu3aTOPhbL

ITpumep 7. UcnibiTanne padotociocoOHOCTH

Jnsa oueHkn 3((eKkToB BKIIOYEHHs] OHOKCHAA TUTAaHA B KATATUTHYECKHE KOMIO3HIINU
katanu3atopel AlS, A34 m A35 UCHBITBIBAIOT B PEAKTOPE C HEMOABIKHBIM CIIOEM CIIOCOOOM,
aHAJIOTUYHBIM croco0y mpumepa 2. Pe3ynbTaTbl 1O AaKTUBHOCTH U CEIEKTHBHOCTH
npeacTaBieHbl Ha Gur. 0.

PesynpraThl MOKAa3bIBAIOT, YTO AKTUBHOCTb IO MPEBPAIlEHUIO MPONaHa H3MEHSETCs
HE3HAYUTENIbHO MPU YBENIWYEHUH KOJIMYECTBA JTUOKCHA TUTAHA, BKIFOUEHHOTO B KaTalUu3aTOPHI.
CenexTUBHOCTb TOCTENEHHO CHIDKAETCS IO Mepe YBEeNIMYEHHUs KOJIMYECTBA BKIOYEHHOIO
JUOKCH/Ia TUTaHA.

ITpumep 8. UcnbiTanne padboTOCIOCOOHOCTH

Jdna onenkn 5¢¢eKTOB BKIIOYEHUS MAarHus WIM KajJblHUig B KATAJIUTHUECKHE

KoMIo3uuuu karanusatopbl A24, Al19, A27 u A29 u xoMMepuecKu AOCTYIHBIM KaTaau3aTop
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CrOx/Al203 (KoMM.) UCTIBITBIBAIOT B PEAKTOPE C HETIOABIKHBIM CJIOEM aHAJIOTHYHO MPUMEpPY 2.
Pe3ynbTaThl MO aKTUBHOCTH M CEJIEKTUBHOCTH MPEICTABIICHBI B TAOIHIE S5 HIKE.

Tabmuua 5. JlerunpupoBanue mpomnaHa

Komm. (% | A24(% | A19(% | A27(% | A29(%
Vcnosus
Macc.) Macc.) Macc.) Macc.) Macc.)
1000°F
Cl-C2 1,42 0,51 0,61 0,48 0,77
Creneny  mpespamenus | 5, 4, 32,88 33,66 34,94 34,93
IpONaHa
CenexTusHOCT® o 87,15 89,05 88,55 90,16 87,11
IPONHJIEHY
Brixon nponunena 28,54 29,23 29,80 31,47 30,43
BLIXOA KOKCa 0,60 0,93 1,07 0,85 1,15
1050°F
Cl-C2 3,06 129 1,63 1,46 2,17
CTenens  mpespamenus | g g 43,51 43,58 46,58 46,33
IPOMaHa
CenexTusrOCTS M0 8366 86,02 83,26 86,89 81,91
PONHIIEHY
Brixon nponunena 38,33 37,48 36,28 40,47 37,97
BLIXOA KOKCa 1,23 1,45 1,60 1,42 2,22
1100°F
Cl to C2 6,39 3,70 472 3,88 5,37
Crenews  mpespamenus | sq ) 55,12 56,44 57,86 57,48
IpONaHa
CenexTusrOCTS 0 76,67 78,61 79,05 80,13 73,34
IPONHJIEHY
Brixon nponunena 4475 43,27 44,61 46,39 42,13
BLIXOA KOKCa 3,20 3,27 3,60 2,97 4,56

PesynbpTaThl IOKa3bIBAIOT, YTO XaPAKTEPUCTHKU HCIBITAHHBIX KaTaJU3aTOPOB SBJIAIOTCS
MIPUEMJIEMBIMH.

JlonoHUTENbHbIE ACTIEKThI PACKPBITUS MPEICTABIEHB] B CIEAYIOLUIUX TPOHYMEPOBAHHbIX
OCYILIECTBIIEHHUSIX, KOTOPBIE MOTYT ObITh OOBEIUHEHBI U MOXKET OBITh M3MEHEH UX TOJIOKEHHE B
CHHCKE JFOOBIM JIOTHYECKH U TEXHUYECKH COTJIACOBAHHBIM 00pa3oM.

OcymecrBinenue 1. IlpokanéHHas KaTajauTH4Yeckas KOMIIO3ULIMS JErHIpUPOBaHUS,
BKJIFOUAIOLITAs

OKCHUJ TaJUIMsl, IPUCYTCTBYIOIIMM B KOMIIO3ULIUU B KOJIMUECTBE B Auana3oHe okoso 0,1 -
30% wmacc., Ga;03 B mepecuére Ha MPOKAJEHHBIN 0Opaselr,

OKCHUJ LiepHsl, MPUCYTCTBYIOLIUH B KOMIIO3ULIMM B KOJIMYECTBE B auamnaszoHe okojo 0,1 -
15% macc., CeO, B mepecuére Ha MPOKANTEHHBIN 00Opaselr,

npomMotop MJ1, BbIOpaHHBIA W3 IUIATHHBL, HUPUAMS, JIAHTaHA WM HX CMECH,

MPUCYTCTBYIOLUN B KOMIIO3ULIMHU B KOJW4eCcTBe B AuanasoHe okoso 0,005 - 4% macc. okcuzaa B

nepecuéTe Ha MPOKaNEHHBIN o0paser;
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npoMoTop M2, BEIOpaHHBII U3 3JIEMEHTOB | TPYMIIbI, TPUCYTCTBYIOIIUX B KOMITO3ULIMH B
KOJIMUeCcTBe B auana3one okoyo 0,05 - 3% macc. okcuna B epecuére Ha MPOKAIEHHBINH obpaselr;
u

HocuTenb S, BBIOpaHHBIH M3 OKCHAA AMIOMHHUS, AHOKCUAA KPEMHHUs, ITHOKCHIA
LUPKOHMS, TUOKCHJIA TUTAHA WUJIM UX CMECH, IPUCYTCTBYIOLINI B KOMIIO3ULIMU B KOJMUYECTBE B
nuana3oHe okoso 60 - 99% macc. okcuaa B mepecyére Ha MPpOKaIEHHBINA oOpasell.

Ocymecrienue 2. Kataquruueckas KOMIO3ULMS OCYLIECTBIEHUs 1, B KOTOPOH OKCHUJ
rajijivsi MIpUCYTCTBYET B KOMIIO3ULIMK B KOJMYECTBE B AuanaszoHe okoso 1 - 20% macc. Ga;Os B
nepecuéTe Ha MPOKAIEHHBINA o0paseL.

Ocymecrienue 3. Katanuruueckas KOMIO3ULMS OCYLIECTBIEHUs 1, B KOTOPOH OKCHUJ
rajijivsi MIpUCYTCTBYET B KOMIIO3UIIMM B KOJIMUECTBE B Auana3oHe okojo 2 - 15% macc., Ga;0;3 B
nepecuéTe Ha MPOKAIEHHBINA o0paseL.

OcymecrBinenue 4. Karanuruueckas komnozunus no 1 - 3, B KOTOpoil okcun Lepus
MPUCYTCTBYET B KOMIIO3ULIMU B KOJHYECTBE B AuanasoHe okono 2 - 15% macc. CeOz B
nepecuéTe Ha MPOKAIEHHBINA o0paseL.

Ocymectsienue 5. Karanutuueckas KOMIIO3ULUSA 110 OCyLIeCTBIEHUsAM | - 3, B KOTOpOi
OKCHUJ Liepusl MPUCYTCTBYET B KOMIIO3ULIMU B KOJIMYECTBE B auanazoHe okojo 0,1 - 5% macc.
CeO; B mepecuére Ha MPOKAIEHHBINH oOpaszel.

OcymecrBinenue 6. Katanuruueckas KOMIO3ULUS MO OcyliecTBieHusM 1 - 5, roe M1
npencrassier coboi Pt v Ir, nim La, i koMOMHALIMIO BYX WK OOJiee U3 HUX.

Ocymecrsienue 7. KaranuTuueckas KOMIIO3ULUSA 110 OCyLIeCTBIEHUsAM | - 5, B koTOpoit
M1 npencrasnsier coboit cmech Pt u La, m ¢ MaccoBbiM cooTHomenueM Pt k La okono 5:1 - 1:5,
Harmpumep, okoJo 2:1 - 1:2.

Ocymecrsienue 8. KaranuTuueckast KOMIIO3ULUSA MO OCYILECTBIEHUsIM 1 - 5, B KoTOpOI
M1 mpencrasnsier codoit cmech Ir m La ¢ maccoBeiM cooTHOommenueM Ir k La okomno 5:1 - 1:5,
Harmpumep, okoJo 2:1 - 1:2.

Ocymectsienue 9. Karanutuueckas KOMIIO3ULUSA 110 OCyLIeCTBIEeHUsAM | - 8, B koTopoit
M1 npucyTcTByeT B KOMIO3HMLIUU B KOJIMYECTBE B AuanasoHe okoso 0,01 - 2% macc. okcupaa B
nepecuéTe Ha MPOKAIEHHBIA 00paseL.

OcymecrBinenne 10. Karanurtuueckas KOMIO3ULMS MO oOcCyllecTBiIeHUsM 1 - 8 B

)
KoTopoil M1 mpucyTcTByeT B KOMIIO3ULMU B KOJIUYECTBE B AuanasoHe okoso 0,02 - 1% macc.
OKCHJI B IepecuéTe Ha MPOKAJIEHHBIN o0pasell,

OcymecrBinenne 11. Karanutudeckas kommnosuuust mno ocymectsieHussm 1 - 10, B
koTopoit M2 BeiOpan u3 Li, Na, K u Cs.

OcymecrBinenne 12. Kartanutudeckas koMmosuuus mno ocymectsieHussMm 1 - 10, B
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kotopou M2 sBnsiercs K.

OcymecrBienne 13. Karanutudeckass KOMIO3ULMS MO ocyuiecTBiaeHussM 1 - 12, B
KOTOpoil M2 mpucyTCTBYyeT B KOMIIO3ULIMU B KOJIUYECTBE B AuamnasoHe okoso 0,05 - 2% macc.
OKCHJIa B IepecuéTe Ha MPOKAJIEHHBIN o0paser.

OcymecrBinenne 14. Karanutudeckas KOMIO3ULMS MO ocyulecTsiaeHusM 1 - 12, B
KOTOpoil M2 mpuCYTCTBYeT B KOMIIO3ULIMM B KOJIWYecTBe B auanasoHe okoio 0,1 - 1% wmacc.
OKCHJIa B IepecuéTe Ha MPOKAJIEHHBIN o0paser.

OcymectBinenue 15. Kartanutudeckas KOMMO3WLMSA MO OCyllecTBiIeHusM 1 - 14,
JOTIOJIHUTENPHO BKJIFOHaroLiasi mpomotop M1-B, BbiOpannslii u3 Sn u Pd, npucyrcrByrommii B
KOMIIO3UIMHU B KoJmuecTBe A0 0kojo 0,5% macc., Hanpumep, B aAuana3zoHe okoyo 0,005 - 0,5%
macc. SnO; wiu PdO cooTBeTCTBEHHO, B MepecuéTe Ha MPOKAJIEHHBIN o0paser.

OcymecrBienue 16. Kataauruueckass KOMIIO3ULMS [0 OCYILECTBJIEHUIO 15, B KoTOpOM
M1-B npencrasnsier coboit Sn.

OcymecrBinenue 17. Karanuruueckass KOMIO3UIMS MO OCyLlecTBieHUsM 15 - 16, B
koTopoit M1-B npucyTcTByer B KOMINO3ULMU B KOJU4YecTBe A0 okoJio 0,2% macc., HanmpumMep, B
nuana3oHe okoo 0,01 - 0,2% macc okcuaa B epecuéTe Ha MPOKAIEHHBIN oOpaser.

OcymecrBinenue 18. Kartanutudeckass KOMIO3ULMS IO oOcyllecTBiaeHusM 1 - 17,
JOTIOJIHUTENIPHO BKIIFOYAIOIIAs MPOMOTOP M3, BBIOpaHHBIA M3 3JeMeHTOB 2 rpynmnsl u 7 — 10
TPy, NPUCYTCTBYIOIIMX B KOMIIO3MLIMU B KOJU4YecTBe 10 okojo 10% macc., Hampumep, B
nuamna3oHe okoo 0,05 - 10% macc. okcuaa B epecyére Ha MpOKaIEHHBIN obpaser.

Ocymectienue 19. Karanuruueckass KOMIO3ULMS [0 OCYILECTBJIEHUIO 18, B kKoTOpoi
M3 BeiOpan u3 Mg, Ca, Sr, Ba, Mn, Fe, Co u Ni.

Ocymectienue 20. Katanuruueckass KOMIIO3ULMS [0 OCYILECTBJIEHUIO 18, B kKoTOpoOi
M3 BeiOpan u3 Mg, Ca, Sr, Ba, Mn u Fe.

OcymecrBinenue 21. Karanutuueckass KOMIO3UIMS O oOcyulecTBieHusM 18 - 20, B
KOTOpoil M3 mpucyTCcTByeT B KOMIIO3ULMU B KOJIUYECTBE B AuamnasoHe okoso 0,05 - 7% macc.
OKCHJIa B IepecuéTe Ha MPOKAJIEHHBIN 00paser.

OcymecrBinenue 22. Karanutuueckass KOMIO3ULMS MO ocyiiectsieHusM 18 - 20, B
KOTOpoil M3 mpuCyTCTBYyeT B KOMIIO3ULMM B KOJIWYeCcTBe B AuanazoHe okoio 0,1 - 5% wmacc.
OKCHJIa B IepecuéTe Ha MPOKAJIEHHBIN 00paser.

OcymecrBinenne 23. Kartanutudeckas KOMIO3ULMS MO oOcyllecTBieHusM 1 - 22, B
KOTOPOH

OKCHUJ rajius IPUCYTCTBYET B KOMIIO3UIMM B KOJUYECTBE B Auana3zoHe okojio 1 - 20%
Macc. wim okoJio 2 - 15% macc. Ga; 03 B mepecuére Ha MPOKAJIEHHBINA oOpaser;,

OKCHUJ LiepHsl MPUCYTCTBYET B KOMIIO3ULIMK B KOJIMYECTBE B AuanazoHe okoso 0,1 - 10%
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macc. mim okoJio 0,1 - 3% macc. CeO; B nepecuére Ha MPOKANEHHBIN 0Opaser;

M1 npencrasisier coboit Pt, Ir, La nnm ux cmech, IpUCYTCTBYIOIINE B KOMIIO3ULIUH B
KoJimdecTBe B auamnasone okojio 0,01 - 2% macc. unu oxono 0,02 - 1% macc. okcuaa B epecuére
Ha NPOKaJEHHBINA 00paser;, u

M2 mnpencrasnser coboit K, mpuCyTCTBYOIUH B KOMIIO3MIHMU B KOJHYECTBE B
nuanasoHe okoso 0,05 - 2% macc. umm okono 0,1 - 1% macc. K2O B nepecuére Ha npokanéHHbIN
obpaszerr.

OcymecrBinenue 24. KaranuTuueckass KOMIO3ULUSA [0  OCYLIECTBIEHHIO 23,
IOMOJNHUTENbHO BKMoHaromas M1-B, rme MI-B mnpencraBmser coboit Sn wmmum  Pd,
MPUCYTCTBYIOIIHE B KOJIMUYECTBE B auarnazone okosno 0,005 - 0,5% wmacc. unu okoso 0,01 - 0,2%
macc. SnO; wiu PdO cooTBeTCTBEHHO, B MepecuéTe Ha MPOKAJIEHHBIN o0paser.

OcymecrBinenne 25. KaramuTuueckass KOMIO3ULMS 1O OCYLIECTBIEHMsIM 23 - 24,
JOTIOJTHUTEIPHO BKMoUaromass M3, B kotopoii M3 BeiOpan u3 Mg, Ca, Sr, Ba, Mn u Fe,
MPUCYTCTBYIOLIMX B KOJMYECTBE B AuanazoHe okoio 0,05 - 7% macc. unu oxomno 0,1 - 5% macc.
OKCHJIa B IepecuéTe Ha MPOKAJIEHHBIN o0paser.

Ocymectsienue 26. Katanuruueckas KOMIO3ULUS O OCyIllecTBIeHUs M 1 — 25, B
koTopoit S1 npencrapsier cOO0H OKCHIT ATFOMITHUSI.

Ocymecrsnenue 27. Katanuruueckas KOMIO3ULUS 110 OcyllecTBiIeHUs M 1-25, B
koTopoit S1 npencrasisier cobolt cMeCh OKCHUIA ATFOMUHUS U THOKCHIA KPEMHHUS ¢ MACCOBBIM
COOTHOULIEHHEM B AuanaszoHe oxono 0.5:1 - 25:1.

Ocymecrsienue 28. Katanuruueckas KOMIO3ULUs O ocylnecTsiaeHusv 1 - 25, rae B
koTopoit S1 npencrapsier codolt cMech OKCHUIA ATFOMUHUS U THOKCHUIA [IUPKOHUS C MAaCCOBBIM
COOTHOULIEHHEM OKCUJA ATFOMUHHUS K TUOKCUAY LUUPKOHHUA B Auanasone okomuo 1:1 - 25:1.

Ocymectsienue 29. Katanuruueckas KOMIO3ULMS 110 OCyleCTBIeHUsM 1 - 25, B
koTopoit S1 npencrasisier coboli cMech OKCHIA AFOMUHUS U AMOKCHUIA TUTAHA, C MACCOBBIM
COOTHOULIEHHEM OKCHJA ATIOMUHHUS K AUOKCUAY TUTAHA B [uanas3oHe okonuo 1,5:1 - 25:1.

Ocymecrsnenue 30. Katanuruueckas KOMIO3ULUS 10 OCYIIECTBIeHUsM 1 - 25, B
koTopoit S1 npencrasysier codolt cMech OKCHUIA ATFOMUHUS, TUOKCHUIA KPEMHHUS U AUOKCHIIA
LUPKOHUS;

OKCHUJ aJIFOMUHUSA U TUOKCUJA KPEMHMSI IPUCYTCTBYIOT C MACCOBBIM COOTHOILIEHHUEM B
nuanazone okojo 0,5:1 -25:1; u

OKCHUJ aJIFOMUHUSA U TUOKCUJA LIUPKOHUS MPUCYTCTBYIOT C MACCOBBIM COOTHOLIEHUEM B
nuanaszone okojo 90:1 - 40:1.

Ocymecrsnenue 31. Katanuruueckas KOMIO3ULUs 1O ocyiuecTsiaeHusM 1 - 30, B

KOTOpOil S1 mpuUcyTCTBYET B KOMIO3HULIMY B KOJMUECTBE B [uanaszone okoso 70 - 99% macc.,
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e okoJjio 80 - 99% macc., unu okoso 90 - 99% macc.

Ocymectsnenue 32. Katanuruueckas KOMIO3ULUS O ocyinecTsiaeHusM 1 - 30, B
KOTOPOH KOMITO3ULMS HE COAEPKUT MITH BKIIFOUaeT MeHee 1% macc. JaHTaHUAOB, OTJIMYHBIX OT
JIAHTaHA U LepHsl.

Ocymectsnenue 33. Katanuruueckas KOMIO3ULUS 1O ocylnecTsiaeHusM 1 - 30, B
KOTOPO#1 o01ee KOJIMYeCTBO OKCUIA rajutusi, okcuna nepus, M1, M1-B, M2, M3 u S1
COCTABJISIET, TIO MEHbIIEH Mepe, okosio 80% macc., o MeHblel Mepe, okoJio 85 % macc., o
MeHbIIeH Mepe, okosio 90% macc., Mo MeHblIel Mepe, 0koJio 95% macc., o MeHbIIelH Mepe,
ok0J10 97,5% Macc., uiam, mo MeHblIen Mepe, okoJio 99% Macc. KaTaIuTUIECKOW KOMITO3UIINH.

Ocymecrsnenue 34. Katanuruueckas KOMIO3ULUS IO ocyllecTBiaeHusM 1 - 33, B
KOTOpOil S1 BKIIIOYAET CTPYKTYPY CETH KOBAJIEHTHBIX CBsI3EH.

Ocymectsnenue 35. Katanuruueckas KOMIIO3ULUS IO OCYIIECTBIEHHIO 34, B KOTOpOH
S1 BKJIFOYAET MPOAYKT FHAPOIH3A-MOJUKOHISHCALIUH OJHOTO MM HECKOJIBKUX OKCH-
COEIMHEHUH METAJJIOB, HAPUMEpP aJIKOKCHIOB METAIJIOB, OKCH-HUTPATOB METAJIOB WU
THIPOKCUIOB METAJIOB.

Ocymecrnenue 36. Katanuruueckas KOMIIO3ULUS N0 OCyIlecTBIeHUsAM 1 - 35,
BKITIOUaromas He oosiee 1% macc. xpoma, Harpumep, He Ooee 0,5% mace. Xpoma uii He OoJiee
0,1% macc. xpoma.

Ocymectsnenue 37. Cnocod noyy4eHns: KaTAIUTHIECKON KOMITO3UIMN ACTHIPUPOBAHUS
0 OCYIIECTBJIECHUM | - 36, BKIFOYArOLUi

NPUTOTOBJIEHHE BOJHOTO PaCcTBOPA, BKIIFOYAIOIIETO

WUCTOYHUK TaJIJIHS,

HUCTOYHUK LIEPHS,

UCTOYHUK M1;

UCTOYHUK M2; u

UCTOYHHK S1;

(bopMupoBaHHe TBEPAOTO BEIIECTBA U3 PACTBOPA; U

NPOKAJIMBAHUE KOMITO3UIHHN, C(OPMHUPOBAHHOTO TAKHM 00pa3oM.

Ocymectienne 38. Crioco® Mo OCyIIecTBICHHIO 37, B KOTOPOM HCTOYHUK TaJlTHs
npencTasisier coboi cob rajums, Hanpumep, Ga(NOs)s win aleTHIALeTOHAT TaJlIHSL.

Ocymectrienue 39. Cnocod mo ocymectBieHussiM 37 - 38, B KOTOPOM HCTOYHUKOM
uepust siBisieTcst couib tepust, Harpumep Ce(NO3)s.

Ocymectienue 40. Crocob no ocymectsieHusiMm 37 - 39, B KOTOpOM HUCTOYHUK M1
npencrasisier coboii cob, Hanpumep Pt(NH;3)4(NO3),, HoPtCls, La(NO3)s wu IrCly.

Ocymectienue 41. Crnocob no ocymectsieHusiMm 37 - 40, B KOTOPOM HCTOYHUK M2
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npencTasisier coboi cob, Harpumep KNOs.

Ocymectsienune 42. Cnocob no ocymectsiaeHussM 37 - 41, B KOTOPOM BOJIHBIH PacTBOP
JIOTMOJHUTENBHO BKJIKOUaET HCTOYHUK M1-B.

OcymectBienne 43. Crioco0 mo ocymecTsieHu0 42, B KOTOpoM HCTOYHHK M1-B
npencrassier cobolt cob, Hanpumep SnCly i PA(NO3),.

Ocymectsienne 44. Cnocob no ocymectBiaeHusM 37 - 43, B KOTOPOM BOJIHBIH PacTBOP
JOTOJHUTENBHO BKJIKOUAET HCTOYHUK M3.

Ocymecteienne 45. Crnocod mo ocymectsieHur0 44, B KOTOPOM HMCTOYHUKOM M3
aBJsieTcs conb, Harpumep Mg(NOs)z, Ca(NOs)2, St(NOs)2, Ba(NOs)2, Mn(NOs)2, uimu Fe(NOs)s.

Ocymectienue 46. Cnocod mo ocymectieHusM 37 - 45, B KOTOPOM HCTOYHHK Sl
BKJIFOYAET OJHO WJIM HECKOJIbKO COCJUHEHHMH METAJJIOB, BBIOPAHHBIX M3 OKCHIOB METaJUIOB,
HATpuUMep, ITUOKCHIA KPEMHHS, OKCHAA ATIOMHHHUS M OKCHJA JIAHTaHa, U COJIeH METaJlIoB,
Harpumep, KapOoHaTa UPKOHUS, HUTPATA AJIFOMUHUS W CHIINKATA HATPUS.

Ocymectienue 47. Cnocod mo ocymectieHusiM 37 - 46, B KOTOPOM HCTOYHHK Sl
BKJIFOYAET OJTHO MJTH HECKOJIBKO OKCH-COSAMHEHUI METaJUIOB, BHIOPAHHBIX U3

AJIKOKCHUOB METAJUIOB, HAIPUMEP, U30TPOTIOKCHAA ATFOMUHUS, TETPASTHIOPTOCHIINKATA,
H-OyTOKCH/Ia THTAHA WJIU H-TIPOTIOKCU/IA LIUPKOHHUS,

THIPOKCUIOB METAJIOB, HAIIPUMED, THAPOKCHIA ATFOMUHHUS, U

OKCH-HUTPATOB METAJUIOB, HANIPUMEP HUTPATa LIUPKOHMUIIA.

OcymectBienne 48. Cnoco® mo ocymecTBieHn0 47, B KOTOpoM (OpMHpPOBaHHE
TBEPIOTO BEINECTBA BKJIIOUAET MOJMMEPH3ALHIO, IO MEHbIIEH Mepe, 4acTH UCTOUHUKa S1 s
MIOJIYYEHHUS CTPYKTYPhI CETH KOBAJICHTHBIX CBsI3Eii.

OcymectBienne 49. Cnocob mo ocymectsieHno 48, B KOTOpoM (OpMHpPOBaHHE
TBEPIIOTO BELIECTBA KATAIN3HPYETCS KHCIOTOM.

Ocymectienne 50. Crnocod mo ocymecTBieHnto 49, B KOTOPOM OJIMH WiH Oojiee 3
WCTOYHUKA TaJlidsA, UCTOYHUKA Lepus, ucrounuka M1, nctounuka M1-B, ucrounnka M2 u
UCTOYHMKA M3 pacrpesneneHsl O BCEH CTPYKTYPE CETH KOBAJEHTHBIX CBSI3EH.

Ocymectsienne 51. Cnocob no ocymectsiaeHusiM 37 - 50, B KOTOPOM BOJIHBINA PacTBOP
HarpeBaroT IO TEMIepaTypsl B quamna3one okojo 60 - 100°C, sanpumep, oxoso 80 - 90°C.

Ocymectsienune 52. Cnocob no ocymectsiaeHusM 37 - 50, B KOTOPOM BOJIHBINA PacTBOP
BBIJIEPKUBAKOT B TEUEHUE BPEMEHU B AMana3oHe Okojo 1 - 7 dacos, Hanpumep okosio 1,5 - 6
4acoB.

Ocymectienne 53. Crocod mo ocymecTBieHusM 37 - 52, B KOTOPOM TeMIIEpaTypa
MPOKAJMBAHUSA HAXOAUTCS B nuamna3zoHe okoyo 300 - 900°C, nanmpumep, okoio 450 - 750°C.

Ocymecteienne 54. Crnocod mo ocymecTtBieHusM 37 - 53, JOTOJHUTENBHO
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BKJIFOUAKOLIHNI CYIIKY TBEPAOIO BELIECTBA Mepes NPOKAIUBAHUEM.

Ocymectsienne 55. Cnoco® Mo OCyIIECTBICHUIO 54, B KOTOPOM TeMIepaTypa CYIIKH
HaxoauTcs B nuanaszoHe okono 80 - 240°C, nanpumep, okoso 120 - 200°C.

OcymecrBienue 56. Kartanutudeckas KOMIO3WLMSA MO OCyllecTBieHusM 1 - 36,
MOJTydeHHasi criocoboM 1o ocymecTBieHusM 37 - 55.

OcymectBnenne 57. Cnoco® pmermapupoBaHusl  YrI€BOAOPOAA,  BKIFOYAOLIHIA
KOHTaKTUPOBAaHHUE  YIJIEBOJOPOAHOIO  ChIpbf C  KAaTAIUTUYECKOM  KOMMO3uLMeH 1o
ocyecTBiaeHusM 1 - 36 unu 56.

Ocymectsienune 58. Criocod o ocymecTBIeHUI0 57, B KOTOPOM YIJIEBOJIOPOIHOE ChIPhE
BKJIFOYAET OJIUH UJIN HeCKOJIbKO C3-Cs-ankaHoB.

Ocymectsienune 59. Crocod 1o ocymecTBIeHH 0 58, B KOTOPOM YIJIEBOJOPOIHOE ChIPhE
BKJIFOUYAET MPOIMaH.

Ocymectsienne 60. Criocod no ocymecTBiaeHUsAM 57 - 59, B KOTOPOM YIJIEBOAOPOAHOE
ChIPbE KOHTAKTHPYET C KaTalu3aTOpoOM ¢ 00BEMHOMN CKOPOCTHIO B AuamnasoHe okono 0,5 - 4 u’!
LHSV.

Ocymectsienue 61. Cnocob no ocymecTsiaeHussM 57 - 60, B KOTOPOM IerHAPHUPOBAHUE
IIPOBOAAT NpU TeMIlepaType B quana3zoHe okoso 400 - 750°C.

Ocymectsienne 62. Crocob no ocymecTsiaeHusM 57 - 61, B KOTOPOM IeruApHUpOBaHHUE

NPOBOJAT MPH JAaBJICHUH B AuanazoHe okouio 0,1 - 1 Hapa.
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®OPMYJIA N30BPETEHUS

1. IlpokanéHHas KaTaJUTHYECKas KOMIIO3ULUS I AETUAPUPOBAHMSI, BKIIOYAIOIIAs]

OKCHUJ TaJUIMsl, IPUCYTCTBYIOIIMM B KOMIIO3ULIUU B KOJIMYECTBE B Auana3oHe okoso 0,1 -
30% macc. Ga;O3 B mepecuére Ha MPOKAJEHHBINA 00Opaserr;

OKCHUJ LiepHsl, MPUCYTCTBYIOLINH B KOMIIO3ULIMM B KOJIMYECTBE B Auana3zoHe okoso 0,1 -
15% macc. CeO; B mepecuére Ha MPOKAJEHHBIN 0Opaserr;

npomMotop MJ1, BbIOpaHHBIA W3 IUIATHHBL, HUPUAMS, JIAHTaHA WM HX CMECH,
MPUCYTCTBYIOLUN B KOMIIO3ULIMH B KOJWYeCcTBe B AuanasoHe okoJio 0,005 - 4% macc. okcuzaa B
nepecyére Ha MPOKAJNEHHBIN oOpaselr;

npoMoTop M2, BEIOpaHHBIIN U3 3JIEMEHTOB | TpyMIIbL, MPUCYTCTBYIOUIUI B KOMITO3ULINH B
KOJIMUecTBe B auana3one okoso 0,05 - 3% macc. okcuna B epecuére Ha MPOKaJEHHBIN oOpaselr;
"

HocuTenb S1, BBIOpaHHBIM M3 OKCHAA AQMIOMHHUS, AHOKCHAA KPEMHHUS, ITHOKCHAA
LUPKOHMSI, TUOKCHJIA TUTAHA WUJIM UX CMECH, IPUCYTCTBYIOLIUH B KOMIIO3UIMHU B KOJIMYECTBE B
nuama3oHe okoJjo 60 - 99% macc. okcHa B epecyére Ha MPOKaIEHHBINH oOpasel.

2. Karanutnueckass KOMNO3ULMS MO M. 1, B KOTOPOH OKCHJ TajlIusl MPUCYTCTBYET B
KOMITO3UIIMK B KOJMYECTBE B Auama3oHe okono 2 - 15% wmacc. GaxOs; B mepecuére Ha
MPOKAJIEHHBINA 00OpaseL.

3. Karanutuueckass kommosunus mo m. 1 uiau 2, B kotopoit M1 mpencrasisier codoii Pt
w Ir win La wnu xomOuHanumo AByX win 0ojiee U3 HUX, U B KOTOpod M1 mpucyTcTByeT B
KOMIIO3UIIMK B KOJM4YecTBe B AuamazoHe okojio 0,01 - 2% wmacc. okcupa B mepecyére Ha
MPOKAJIEHHBINA 00OpaseL.

4. Karamuruueckast KOMIO3ULMs 10 Jirodomy u3 . 1 - 3, B koTopoiit M2 BeiOpaH u3 Li,
Na, K u Cs u B xotopoit M2 npucyTcTByeT B KOMIIO3ULIUU B KOJMUYECTBE B AUANa30HE OKOJIO
0,05 - 2% macc. okcuna B mepecyére Ha MPOKANEHHBIN 0Opasel.

5. Karanutudeckass KOMIIO3HUIUSA 110 JEOOOMY 13 Tl | - 4, TONMOJHUTENBHO BKITFOYAKOIIAST
npomotop M1-B, BeiOpansblii u3 Sn u Pd, npucyrcTByromuii B KOMIIO3ULMH B KOJIHYECTBE 10
okosio 0,5% wmacc., Hampumep, B amamazoHe okojio 0,005 - 0,5% wmacc. SnO; wmu PdO
COOTBETCTBEHHO, B MEpeCcUYETe Ha MPOKANEHHBIN oOpasel.

6. Karanurndeckass KOMHIO3HLMS 1O JIEOOOMY U3 M. 1 - 5, JONMOJHUTEIBHO BKIFOUAOLIAS
npoMoTop M3, BbIOpaHHBIH U3 3JeMeHTOB 2 rpynnbl U 7 — 10 rpymm, MpHCYTCTBYIOLIUH B
KOMIIO3UIIMN B KOoJIndecTBe a0 okojio 10% macc., Hampumep, B nuama3oHe okojio 0,05 - 10%
Macc. OKCHJIa B Tiepecdére Ha MPOKaJEHHBIN oOpaserl,

7. Katanutudeckast KOMIo3uIys 1o 1. 6, B kotopoit M3 BriOpan u3 Mg, Ca, Sr, Ba, Mn,

Fe, Co u Ni.
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8. Katanurnueckass kOMno3uuys no 1. 1, B kotopou

OKCHUJ rajius IPUCYTCTBYET B KOMIIO3UIIMM B KOJUYECTBE B AuanazoHe okoso 1 - 20%
macc. uim okodo 2 - 15% mace. Ga;O; B epecuére Ha MpOKAIEHHBIN o0Opaser;

OKCHUJ LiepHsl MPUCYTCTBYET B KOMIIO3ULIMK B KOJIMYECTBE B AuamnazoHe okoJyio 0,1 - 10%
macc. mm okodo 0,1 - 3% mace. CeO; B nepecuére Ha MpOKaNEHHBIH 0Opasel;,

M1 npencrasisier coboit Pt, Ir, La nnm ux cmech, IpUCYTCTBYIOIINE B KOMIIO3ULIUH B
KoJimdecTBe B quamnasone okojo 0,01 - 2% macc. unm oxono 0,02 - 1% macc. okcuaa B epecuére
Ha NPOKaJEHHBINA 00paser;, u

M2 mnpencrasnser coboit K, mpuCyTCTBYHOIUH B KOMIIO3MIMHM B KOJHYECTBE B
nuanasoHe okoso 0,05 - 2% macc. umm okono 0,1 - 1% macc. K2O B nepecuére Ha npokanéHHbIN
obpasen

9. Karanutuueckass KOMIO3WIUA 1O M. 8, JOMOJHUTEIBLHO BKIroUaroimas MI1-B, B
koTopoit M1-B nmpencrasnsier coboit Sn uimu Pd, mpucyTCTBYrOINI B KOJMYECTBE B AMAMAa30HE
okosio 0,005 - 0,5% wmacc. SnO; umu PdO, cooTBETCTBEHHO, B Mepecdyére Ha NPOKATEHHBIN
obpaszerr.

10. Karanutuyeckasi KOMIIO3UITUS TI0 M. 8 UK 9, NOTIOTHUTENLHO BKIIOUaroIasi M3, B
koTopoit M3 BriOpan u3 Mg, Ca, Sr, Ba, Mn u Fe, npucyrcTByroImnii B KOJHYECTBE B AHANA30HE
oxkoJio 0,05 - 7% macc. okcuaa B repecuére Ha MPOKATEHHBIN 00paser.

11. Katanurnueckass KOMITO3ULUs 110 Jirodomy u3 mm. 1 - 10, B kotopoii S1 npeacrapnser
coOOW OKCHZ AJTIOMHMHUS, CMECh OKCHJAA AFOMUHHUS U JUOKCHIA KPEMHHs, CMEChb OKCHIA
aMIOMUHUS U JUOKCHJA LUPKOHMs, CMeCh OKCHAA alIOMUHUA M JHOKCHAA THUTaHa U
MPUCYTCTBYET B KOMIIO3ULMH B KOJIMYECTBE B Auana3zoHe okoso 70 - 99% macc.

12. Katanurnueckass KOMIO3UIHs 1o jrodomy u3 mi. 1 - 10, B koTopoit

S1 mpencraBisier coOoOl CMeCh OKCHAA AMIOMUHUS, TUOKCHIA KPEMHHS U AHOKCHAA
LUPKOHUS;

OKCHJ aJFOMHUHHUS U JUOKCHUJ KPEMHMs NPUCYTCTBYIOT B MAacCOBOM COOTHOLIEHUM B
nuanazone okojo 0,5:1 -25:1; u

OKCHUJ QJIOMHUHUS U AMOKCHJ LUPKOHUS NPUCYTCTBYIOT B MAacCOBOM COOTHOLIEHHUU B
nuanaszone okojo 90:1 - 40:1.

13. Karanurudeckass KOMIO3uIus No Jrodbomy u3 mm. 1 - 12, B KOTOpO# KOMITO3ULIHSI He
BKJIFOYAET WJIM BKJIOYaeT MeHee 1% Mmacc. JaHTAaHUAOB, OTJMYHBIX OT JIaHTaHa W Lepus, U
BKIIIOUaeT He Oosee 0,5% mace. xpoma.

14. Crnoco® mpHUroTOBIEHUS KATAIUTHYECKON KOMITO3ULMH U NETUAPUPOBAHHS 1O
nrobomy u3 mm. 1 - 13, BKITFOYArOIIHIA

MPUTOTOBJICHUE BOAHOTO paCTBOPA, BKIHOYAKOLICTO
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WCTOYHUK TaJuIns,
WCTOYHUK LIEpUs,

UCTOYHUK M1;

UCTOYHUK M2; u

UCTOYHHK S1;

(dbopMupOBaHHUE TBEPAOTO BEIIECTBA U3 PACTBOPA; U

MPOKAJIMBAHNE KOMIO3UIHNH, CHOPMHUPOBAHHON TaKHM 00pa3oM.

15. Cnocob geruapupoBaHHsl YrJIEBONOPOAA, BKIFOYAOIIMI  KOHTAKTUPOBAHUE

YTJIEBOAOPOIHOTO ChIPbS ¢ KATAJUTHUECKOH KOMIO3HIKEH 1o JrodoMy u3 mm. 1 - 13,
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