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[IEPEYEHb COKPAILEHWH, YCJIOBHBIX OBO3HAUYEHUI,
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OBIIME CBEJJEHUA Ob OBBEKTE UCCIIEJJOBAHUA

Hauano pabomei: 23 oxtsiops 2014 r.
Oxonuanue pabomur. 17 Hosi6psa 2014 r.

Ob6vekmamu uccnedoéanus ABIIOTCS MeTO bl mosTydenus okcunos amomuans (0-Al,Os, v-Al O3, 5-Al,03

1 0-Al,03) BrIcOKOIT XMMHUUYECKO# YHCTOTHI (C MACCOBBIM coiepkaHueM 6onee 99.99%).

Obnacmov npumeneruss 06vbEKMa UCCIE008AHUS

1. TlpomsBoacTBo neikocandupa (MCHOIB3YETCS IPU U3TOTOBICHUH TTOAIOKEK MUKPOCXEM, CBETO-
U JIa3ePHBIX JUOJOB, 3aIIUTHBIX CTEKOT | T.1.).

2. WBroTtoBneHue OTHEYMOPHBIX H3ACNUN (MPUMEHSIOTCA IJI TMOJNy4eHHsT MaTepuaioB BBICOKOU
YHCTOTHI).

3. TIpou3BOJCTBO KAaTAIN3aTOPOB U COPOCHTOB.

Kpamxoe onucanue ob6vexma paspabomxku

PazpabaTbiBaeMasi mpoleaypa MOJy4YEeHUs OKCHIOB ATIOMHUHHUS BBICOKOM UYMCTOTHI BKJIOYAaeT B cels
BOJIONOJITOTOBKY, PETYIHPYEMYIO MOJady BOABI M MOPOIIKOOOPA3HOTO alllOMMHHUS B CMECHUTENb, Pa3orpeB
peakropa Beicokoro nasieHus (14 MIla) mo temmneparyp 200-400 °C, momady BOAHOW CYCHICH3WH IMOPOIIKA
QIIOMUHMS B PEAKTOP C MOMOILBIO PETYIMPYEMOIO HAacOCa BBICOKOTO JABJIEHMS, PACIBUICHHUE CYCIIEH3UU B
peakTope ¢ MOMOIIbI PACHBUIMTENBHBIX (OPCYHOK, OTAENeHHEe OeMHTa OT MapOBOASHOM CMECH, OCYILIKY
O0emuta B Tepmomkady (B nuamazone temreparyp ot 50 mo 200 °C) B teuenue 1,5 4, BBIAEPKKY OemMuTa B
MydenbHol ieun (rpu Temnepatype ot 400 1o 1200 °C, B 3aBucuMocTd OT TpedyeMoil MoaupuKauu oKkcuaa
amoMuHKs) B TeueHue 3-10 4 u TepMOOOpaOOTKY MOJYYEHHOTO MPOAYKTa B BaKyyMHOW II€YH NPHU

temneparype 900-1900 °C B Teuenue 3-8 u.
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AHAJINTUYECKAA YACTD

Llenv noucka unghopmayuu

O030p maTeHTHOW WHQOpPMANUU TpeOyeTcs Ui TPOBEACHUS aHaIW3a TEHACHIMHA DPa3BUTHSA B
obsactu pa3pabOTKU METOJIOB MOJIYYCHHUSI OKCUIOB ATFOMUHUS BBICOKOW YMCTOTHI.

Obocnosanue pecnamenma nOUcKa

Ha ceroassmiHuii neHb BEIyLIMMHU CTpaHaMu B JaHHOW oOnactu sBisdroTcss Kwuraii, CILIA wu
EBpomnelickuii Coro3. B kadectBe cTpaH noucka BblOpaHbl uMeHHO 3Tu cTpaHbl. [louck mo CCCP u PO
ABIISIETCS 0053aTEIIbHBIM.

JUIsl OLIEHKM OCHOBHBIX TEXHMUYECKOTO YPOBHS M TEHICHLMH pa3BUTHA B OOJACTH MPOU3BOJICTBA
OKCHJIa AJIIOMUHMSI BBICOKOM YHCTOTHI OBLIM PacCMOTPEHbI pPa0OThl, OIYOJMKOBAaHHBIE B TEUYECHUE
nocnenHux 30 JeT, Tak Kak JaHHOE HAlpaBlI€HHE IMOJIYYMIIO CEPbEe3HOE pa3BUTHE TOJIBKO B MOCIIEIHHUNA
HIepHO]] BPEeMEeHHU (POCT MPOU3BOJCTBA YCTPOHCTB C MCIIOIb30BAHHEM CHHTETUYCCKHX CanupoB).

Jis moucka NaTeHTHOW HWH(POpPMALUMM aKTUBHO HUCHOJb30BajJCcs VHTEpHET, 4YTO MO3BOJWIO
YBEIHMYUTH 3PPEKTUBHOCTh U CKOPOCTh TIOMCKA HEOOXOAMMBIX JaHHBIX.

Ilouck naTeHTOB, 3aperucTpupoBaHHbIX B Pocculickoin denepannn, NpoBOAWICS IO AIEKTPOHHBIM
naTeHTHbIM OazaM JaHHbIX DegepasbHOr0 MHCTUTYTa MPOMBIIIIICHHON COOCTBEHHOCTH (3JIEKTPOHHBIN

pecypc http://www.fips.ru) u banka matenros (http://bankpatentov.ru). ITouck 3apyOeXXHBIX MATEHTOB U

3aIBOK OCYIIECTBJSICS C IMOMOINBIO HMHTEPHET-CAWTOB MMATCHTHBIX 0a3 JaHHBIX WWW.Wipo.int u

www.uspto.gov. Ilpu noucke Obu oTOOpaHBl MaTeHTH! 3a nepuod ¢ 1994 r. mo 2014 r. B kauectBe

KJIIOYEBBIX CJIOB JUIA IIOMCKA IIATCHTHBIX MAaTepUalioB OBUIM BBIOpPAaHBI CIICAYIONIME CIIOBA H
CIIOBOCOYETAHUS: «KOPYH/ BBICOKOH YHCTOTBI», «OKCHJ ATIOMHHHS BBICOKOH 4HCTOTBI», «high-purity
aluminay», «aluminium oxide». ITo stuM KiItOYeBBIM citoBaM ObUTO HaiimeHo 2074 3asBKH, U3 KOTOPBIX
otoOpano 28. BpuIo MPOBEICHO CpaBHEHHE OTOOPAHHBIX IMATCHTHBIX MATEPHUAJIOB C IEIBI0 UCKITIOYCHHS

MTOBTOPOB.

Buisignenue eedywux gpupm-pazpabomuuxos

Ha ocHoBanuu 6I/I6JII/IOI‘pa(1)I/I‘IeCKI/IX JaHHBIX K ITaTCHTaM ObLIN BBISIBJIIEHBI CJICAYIOIIHUE BCAYIINC
(bupmbl — pa3pabOTUHKH:
1. Shandong Gemsung Technology Co., Ltd (Kuraii): 3 natenra;
2 Tsinghua University (Kurait) : 3 mateHra;
3. China Shenhua Energy Co., Ltd (Kuraii): 2 marenTa;
4 Atlantic Richfield Company (CIIIA): 2 nmaTenTa.
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3AKJIFOYEHUE

[TaTeHTHBIN TOUCK AJI MPOBEICHUS aHAIM3a TCHICHIIMM pa3BUTUS B 00JIACTH IPOU3BOICTBA OKCUIA
QIIOMUHMSL BBICOKOM 4YHMCTOTBI IIPOBEJIEH II0 BCEM KpUTEpUSM IIOMCKA M HCTOYHUKAM JaHHBIX,
peyCMOTPEeHHBIM pernamenToM. Otuet coctasineH cornacHo ['OCT P 15.011-96.

[IpoBeneHHOE MATEHTHOE HCCIIEIOBAaHUE B JOCTATOYHOM OOBEME OTPA3HIIO TEKYIIYIO CUTYAIHIO C
MpaBOM HUHTEIJIEKTyaJbHOW COOCTBEHHOCTH Ha MCCIENIOBAaHUS M Pa3pabOTKH, CBA3aHHBIE C METOJaMU
IIPOU3BO/ICTBA OKCHU/IOB AJIFOMUHMSI BBICOKOW YHCTOTBHI.

KonnyecTBo maTeHTOB, MPOIOJIKAIOMIMX JedcTBHe, cocTaBisieT 79 % or paccMmoTpeHHbix; 21%
MATEHTOB MPEKPATUIIN 1eHCTBOBATh.

Ananu3 npoueayp, UCIOJIb3YEMBIX JUIsl TPOU3BOJCTBA OKCHUIOB ATFOMUHUS BHICOKOW YUCTOTHI, MTO3BOJIMI
BBISIBUTH OCHOBHBIE ITEPCIIEKTUBHBIC HANIPABICHUS U300pETaTEIbCKON M UCCIICAOBATENLCKON A TETLHOCTH.

C mnomomplo aHanuza OuOnIMOrpadUyecKMX JaHHBIX K TMaTeHTaM ObLIM BBISBJICHBI BeaYyILIUE
OpraHu3aIUuU-pa3pabOTUNKH, OCYIIECTBIAIOININE HCCIEIOBAHMS B OOJIACTH MOJIYYEHHUS OKCHJIIOB aFOMHHHUS

BEICOKOU YHCTOTEL.

112



prm)lcelme AA OTHYETY 0 NATEHTHBIX HCCJICJ0BAHUAX

YTBEPXIIAIO

3amecTUTeNb JUPEKTOpa
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3A/IAHHE
HA NpOBeJieHHE MATEHTHLIX HecaeaoBanuii Ne 1 ot 23 okTsabps 2014 r.
HanmenoBanue paboTel (TeMbl): «AHAIW3 TEHIEHUMN Da3BUTHS B 00NacTH pa3pabOTKH METOIOB

[IOJTy4Y€HHA OKCHIOB aJIIOMHHHUS BBICOKOH YUCTOTHI»

Oran pa6ortsr 1 3tan [THH; cpoku ero Beinonrenus ¢ 23.10.2014 no 31.12.2014.

3amaud MaTeHTHBIX UCCIICIOBAHHM: NNPpOBCACHHUE aHa/In3a TCHACHLUH pasBuTUs 110 06’BCKTy

KAJIEHJIAPHBIN [UJIAH
Cpoknu
BEITIONHEHNY
Bwusr nateHTHBIX Tonpasnenenis- OrBercTBEHHBIE TIATEHTHBIX OTtueTHble
- VCTIOTHHUTET! "
UCCIIEIOBAaHUHN ucnonaurend (O.M.0.) | wmccnemnoBanwmii. JOKYMEHTEI
(coucnonHuTeNN) H
agano.
OxoHYaHHE
1 2 3 4 5
[Iposenenue Otyer 0 maTeHTHHIX
aHaJM3a TeHICHLIMMA OHUBT PAH bypskosckas O.A. 23.10.14-31.12.14 |uccnemoBaHusxX Mo
pa3BUTHS T'OCT P 15.011-96
PykoBoxuTesns paboTsi /
/ / Kyk A3, 23.10.2014
W UCh pacumpoBka narta

3aBenyIoIHi CEKTOPOM HHTEILIEKTYaIbHOM

COOCTBEHHOCTU ¥ MHHOBALIMIA %
Ilerposckuii B.IL 23.10.2014

TS TOTIHCH pacumppoBKa nara
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IIpunoxenne AB K 0TY€TY 0 MATEHTHBIX HCCJIEIOBAHMSIX
PersiaMmeHT moucka

Nel
Harnicropannc $adoTei (TCMbI): CAHAINS TCHACHIpH passusua B 00/1aCTH paspaboTKH MCTOAOB
TIOJTY9YCHHS OKCHUJIOB aTFOMUHUS BHICOKOM YHCTOTHI»
Howmep u nara yreepsxaenns 3ananus 23.10.2014 . Dran paborsl 1 sran
Lenr mouCKae MuOpMaian: SHAMHS TCHICHUMN PasBWIHA B o0xactH paspaboTis METOIOB

OOIYYCHUS OKCUIOB ATFOMUHUS BHICOKOM YMCTOTEL

Hauano nomcka 23.10.2014 Oxonuanue noucka 31.12.2014

Hcrounnku nadopmanmy,
10 KOTOPBIM Oy €T MPOBOAMTHCS TOKMCK
Ilpenmer nowucka (00BEKT T TIATEHTHBIC Petpocn Haunmenosanue
HCCIIEI0BAHMSA, ET0 ™ Knaccudukaimonspie | eKTHBHO | HH(OPMAIMOHHOM Ga3sl
COCTaBHBIE YaCTH, TOBAp) foncka H pyOpuKu: CTh (donma)
AHMCHOBAHHE, 1 {TK (MKE)*, MKHO®,
HKW* u npyrue
1 2 3 4 5 6
HO2M 1/00, HO2J 3/32, HO1L
31/042, HO2J 7/35, HO2M
Pedgepasi € [F02) 313, Fad1 238, HO3) s bashpatenton
Merom moyserms CII)fI)A matenTaM  |15/00, HOIL 31/09, F21S Wwwww—‘-w"fjv?—sﬁm
OKCHIOB QTIOMUHHSA ik [Monnsie 11&30/112} 5/%3(')0 ;; OIOS g{gé“}’{gloi 30 ner m .
. ) /03, s .
SRR EBpocoio3 ILMH;Z;{;LC 31/052, FO3D 9/02, GOSF 1/67, www.cipa.ca
HO1L 21/02 HO1L 31/18
HOIL 021/20 HO1L 021/36

PykoBoautens paboTsl
/ % Kyk A.3. 23.10.2014
H AMALCH

paciudpoBka Jata

3aBeyrOIIHH CEKTOPOM HHTEILIEKTYAIBHOM
COOCTBEHHOCTH W MHHOBALIAM /
e TTetnorckuii B IT 23.102014

NS =" Tl
JMYHAs TOITUCH pacumdpoBka jaTa
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Hpnﬂome}me AB k OTYETY O NATCHTHBLIX UCCJIECTI0BAHUAX

OT14eT 0 MOKNCKE

1. Tlouck mpoBeneH B COOTBETCTBHM C 3ajaHueM 3amecturens aupekropa OUBT PAH

2. Dtan pabo

Tel [IHU: 1 sTam.

3eitrapauka B.A. ot 23.10.2014 r. u PernamenTom moucka ot 23.10.2014 r.

3. Hauano nowucka 23.10.2014 r. Oxonuanwue moucka 31.12.2014 r.

4, CB@IICHI/UI O BBIIIOJIHCHHUH PCTJIAMCHTA ITIOUCKA:

ITouck IMPOBCACH B COOTBCTCTBUH C PCTIIAMCHTOM.

5. Marepuaiibl, 0TOOpaHHbIE JJIs TOCIEAYIOLIETO aHAIN3a.

Tabmuma AB.6.1. — [TareHTHas JOKYMEHTAIHS
CaeacHus
Crpana 0
BbIJIa4yH, BUJI IercTBUU
A HOMED 3asBUTENH (MATEHTOOOIA1ATENb), OXpaHHOI'O
Haspanue nzobperenus
OXPaHHOT' O cTpaHa, HOMep 3asBKH. [[aTta N JIOKyMEHTa
. (Tmone3HoM MOIENH,
JOKYMCHTA. IIPUOPUTETA, KOHBEKIIHMOHHBIU 501041
MIPOMBIIIIEHHOTO 00pas3ia)
Knaccudukan | mpuoputeT, 1ata myoaIuKanuu [IpUYrHA
HOHHBIN ero
AHJEKC aHHYJIUPO
BaHUs
1 2 3 4
MCTOIIBI TOJIYYCHHA OKCUOOB AJIFOMHUHUS BBICOKOH YHCTOTHI
Shandong Gemsung Technology
1. Co., Ltd. Device and method for
CN10369194 | 3-ka Ne 201310725529.5 machining high-density JeiictByer
8 3asB. 25.12.2013 aluminum oxide by plasma
Ony6nukosano: 02.04.2014
9 Tsinghua University Process method for
' 3-ka Ne 201210151928.0 producing high-purity .
(2:N10270124 3asB. 16.05.2012 aluminum oxide and silicate Hleiictayer
Omny6mukosano: 03.10.2012 by using pulverized fuel ash
Tsinghua University Process method for
3. e No producing high-purity
CN10268991 | >** Ne 201210185594.9 aluminum oxide and co- JleiicTByeT
5 sass. 06.06.2012 roducing silicate from coal
Onmy6mkoaro: 26.09.2012 jheannl
4. fiznﬂoog%?gggg%(s 0 Preparation method for Hlerictayer
CN10265914 Sass 2_8 02.2012 ' monodisperse high-purity
9 T alpha-Al203 powder

Ony6mmkoBano: 12.09.2012
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. E?;ndong Gemsung Technology Co. High-purity aluminum oxide JelicTByer
CN10258346 | 3-xa Ne 201210035291.9 with small primary crystal
and production method of
6 sass. 16.02.2012 high-purity aluminum oxide
Ony6mmkosano: 18.07.2012 gh-purity
6 Shandong Gemsung Technology
' Co., Ltd. 3-ka Ne 201210035191.6 Production method of high- N
gN10258347 3asB. 16.02.2012 purity aluminum oxide Hleiictayer
Ony6nukoBano: 18.07.2012
7 China Shenhua Energy Co., Ltd. Method for making
' 3-ka Ne 201310695934.7 aluminum oxide by utilizing .
(()3N10373899 3asB. 17.12.2013 crystalline aluminum Jleiicrayet
Ony6nukoBano: 23.04.2014 chloride
8 China Shenhua Energy Co., Ltd. Method for preparing high-
3-ka Ne 201310687293.0 . A : N
CN10369366 purity aluminum oxide from | [eiictByer
5 3asB. 13.12.2013 fv ash
Ony6makosaro: 02.04.2014 y
. o Method for preparing
9. Jiangsu University micron-sized ultra-high-
3-ka Ne 201410025798.5 . . : N
CN10378739 sasp. 21.01.2014 purity aluminum oxide JeiictByer
> Ony6ukoano: 14.05.2014 powder by virtue of full-
process regulation control
10 He Lijun, Chen Huifeng, Li Huachu
' 3-ka 201210228009.9 Preparation method of high- .
8N10352381 3asB. 04.07.2012 purity aluminum oxide Jleiicrayet
Onyo6nukosano: 22.01.2014
Shandong Keheng Crystal Material . —
1 Technologies Co, Lt Preparation method of igh
CN10338725 | 3-ka Ne 2013103403014 Bt emiting diode (LED) | Heiicayer
1 sass. 06.08.2013 hsiatn
Ony6aukosano: 13.11.2013
Schrems Marcus Georg, BASF SE,
Diirr Anna Katharina, Huber
Giinther, Zerpa Unda Jesus Enrique, . .
12. Freitag Katrin, Eichholz Christian, Propess for preparing high .
US201300408 Rusli purity aluminum oxide by JleticTByeT
01 uslim Franky purification of alumina
3-ka Ne 13413278
3asB. 06.03.2012
Ony6sukosano: 03.09.2013
Hangzhou Daiwa Thermomagnetic | Preparation method for
13. Electronic Co., Ltd. large-size high-purity
CN10287513 | 3-ka Ne 201210290964.5 aluminum oxide ceramic JleiicTByeT
2 3asB. 16.08.2012 material
Ony6sukosano: 16.01.2013
14 é:ejlljgg Orient Crystal Optics Preparation method of high-
CN102863000 | 3-ka Ne 201210372041.4 purity aluminum oxide for | ;oo

3asB. 29.09.2012
Ony6aukosano: 09.01.2013

growth of sapphire
monocrystalline
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Hongfu Crystal Technology (Anhui)

1. Co. Ltd. Production process of high-
CN10270124 | 3-xa Ne 201210156451.5 purity aluminum oxide HeticTByeT
8 3asB. 19.05.2012
Onybnukosano: 03.10.2012
16. Xinjiang Gland Solar Co.,Ltd. Method for
3-ka Ne 201210010534.3 . . .
CN10256052 electrochemically preparing | HdetictByer
1 sass. 14.01.2012 high-purity aluminum oxide
Ony6aukoBano: 11.07.2012
Shanghai Huaming Hi-Tech (Group) HeiictByer
17. Co., Ltd. Nanoscale high-purity
CN10253100 | 3-xa Ne 201010609439.6 aluminum oxide preparation
9 3asB. 28.12.2010 method
Ony6mmkosano: 04.07.2012
Beijing Century Harmony JeiictByer
18. Technology Co.,Ltd. Method for extracting high-
CN10227596 | 3-ka Ne 201110208684.0 purity superfine aluminum
4 3asB. 25.07.2011 oxide from coal ash
Ony6mmkoBano: 14.12.2011
19 Polar Sapphi/re Ltd. / f i
' 3-ka Ne PCT/CA2013/050976 Process for making high- .
\é\é020140941 3asB. 17.12.2013 purity aluminum oxide Hlerictayer
Ony6aukoBano: 26.06.2014
Atlantic Richfield Company (United
20. CA States of America) Production of high purity He
1224327 3-Ka Ne 460222 alumina JEHCTBYET
3asB. 02.08.1984
Ony6mmkoBano: 21.07.1987
Van Dijen, Franciscus (Germany) : He
21. CA 3-ka Ne 3430/91 (I;:egllgﬁaf?gltjhrii?\lilejpr)]?rg)t(lic()jg JEHCTBYET
2083614 3asB. 23.11.1992 ' '
Ony6mukosano: 23.05.1993 powder
Atlantic Richfield Company (United He
22.CA States of America) Production of low silica AleHCTBYCT
1226719 3ka Ne 13733606 content, high purity alumina
3asB. 07.03.1985 ’
Ony6aukoBano: 15.09.1987
23. OTKpBITOE aKIIMOHEPHOE OOIIECTBO ClI0co6 HOIYVICHIS He
P®403449 "ITee30" (RU) v JEHCTBYET
CO1F7/02 3-ka Ne 98107283/25 MEITKOKPHCTAILITIMECKOrO
CO9K3/14 | sass. 10.03.2004 alb(ha-OKCHAA AMOMHUHHA
Ony6mmkosano: 27.07.2005
Cymuromo Kemukan Kommnanuy, HenctByer
24. PO Jlumuren (JP)
313471 3-ka Ne 94046206/25 OrOKCHA AJHOMHIHIA
CO1F 3asB. 01.06.1993
Ony6aukoBano: 27.03.1998
25. PO ycos Jleown BI;ITaHBeBHq Cnoco6 mnomyuenust anbda- Hev
2015105 3-ka Ne 5034117/26 OKCHIA ATIOMUHHSI JEeHCTBYET
CO1E 3asB. 25.03.1992
Ony6aukoBano: 30.06.1994
26. Xumnueckuil Gpaxkynprer MI'Y um. Croco6 nosryuenus | He
P® 2167817 | M.B. JlomoHoCcOBa, JlaH4ueBCcKas MEJTKOKPUCTAJUTHUYECKOTO JEUCTBYET
C01F7/02 Mapuna Hukonaesna, Bakun KOpyH/1a
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http://www.fips.ru/cdfi/fips.dll?ty=29&docid=2396639&cl=9&path=http://195.208.85.248/Archive/PAT/2010FULL/2010.08.10/DOC/RUNWC1/000/000/002/396/639/document.pdf
http://www.fips.ru/cdfi/fips.dll?ty=29&docid=2356134&cl=9&path=http://195.208.85.248/Archive/PAT/2009FULL/2009.05.20/DOC/RUNWC1/000/000/002/356/134/document.pdf
http://www.freepatent.ru/MPK/C/C01/C01F/C01F7/C01F702
http://www.freepatent.ru/MPK/C/C09/C09K/C09K3/C09K314
http://bankpatentov.ru/catalog/invention/314
http://bankpatentov.ru/catalog/invention/314

Opuit Imutpuesuy, Topoun
Cepreit HukonaeBuu

3-ka Ne 96104641/25

3asB. 06.03.1996
Ony6mmkosano: 10.10.1997

Cymuromo Kemukan Komnanu, HeiictByet
217. Jlumuren (JP) Cnioco6 nomyueHus
P®2126364 3-ka Ne 94026254/03 MIOPOIIIKa ab(a-OKUCH
CO1F 3asB. 29.06.1994 ATIOMHUHHMS (BapHAHTHI)

Ony6nukosano: 20.02.1999
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Title:  (EN) Device and method for machining high-density aluminum oxide by plasma

(ZH) —ERRT TR L a4

Abstract:

(EN) The invention discloses a device and a method for machining high-density aluminum oxide by plasma, and belongs to the
technical field of high-density aluminum oxide for sapphire crystals. The device is characterized in that a radio frequency plasma
generator (8) and a plasma torch (10) are arranged below a feed hopper, a high-frequency induction coil (7) is wound outside the
plasma torch (10), a deposition platform (12) for receiving materials is arranged below the plasma torch (10), and aluminum oxide
powder is fed by the feed hopper, instantly melted in the process of falling in the plasma torch (10), solidified in a directional
crystallization manner on the deposition platform (12) to obtain the high-purity high-density aluminum oxide. By the aid of the device
and the method, the high-purity aluminum oxide cannot be polluted, parts of impurities in the aluminum oxide can be volatilized
under the action of high-temperature plasma, and the aluminum oxide is further purified. Continuous process can be kept, production
efficiency is accelerated, and the stable performance of the aluminum oxide can be kept.
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Title:  (EN) Process method for producmg hlgh purity aluminum oxide and silicate by using pulverized fuel ash

(ZH) —HNEIIRE |

Abstract:

(EN) The invention discloses a process method for producing high-purity aluminum oxide and silicate by using pulverized fuel ash
and belongs to the technical field of pulverized fuel ash resource utilization. Aluminum oxide and parts of silicon oxide in the
pulverized fuel ash and uranium, thorium and other elements in radioactive pulverized fuel ash are recycled by means of the process
method, accordingly the pulverized fuel ash resource utilization and remarkable reduction of solid wastes are achieved, quantity of
tailings does not reach quarter of weight of original pulverized fuel ash, and the purity of the aluminum oxide and the silicate
produced by means of the process method is high. The industrialization of the process flow of the process method is easily achieved.
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Title:  (EN) Process method for producing high-purity aluminum oxide and co-producing silicate from coal ash
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Abstract:

(EN) The invention belongs to the technical field of recycling of coal ash and discloses a process method for producing high-purity
aluminum oxide and co-producing silicate form the coal ash. The coal ash contains highly-radioactive coal ash. By the method, the
aluminum oxide and most of silicon oxide in the coal ash, and uranium, thorium and other elements in the highly-radioactive coal ash
are recycled to ensure that industrial waste can be reduced greatly, changed to be harmless and recycled. According to the method, the
quantity of generated tailings is less than 25 percent of the weight of the original coal ash, and the produced aluminum oxide and
silicate are high in purity. The method is suitable for coal ash of all types, such as the highly-radioactive coal ash. The process flows
of the process method can be extremely easily industrialized.
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(EN) The invention relates to a preparation method for monodisperse high-purity alpha-Al203 powder. The preparation method
includes enabling soluble aluminum salt to react to generate a sol product under a hydrothermal condition and using the sol product as
a calcining precursor | after the sol product is washed and impurities of the sol product are removed; enabling alcohol aluminum salt
to react to generate sol under the hydrothermal condition and using the sol as a calcining precursor Il after the sol is washed and
impurities of the sol are removed; uniformly mixing the calcining precursor I, the calcining precursor 11 and a dispersing agent by
means of ultrasonic dispersing, grinding dispersing and the like; and finally realizing crystalline modification of the precursor I and
the precursor Il by the aid of calcination so as to obtain the monodisperse high-quality alpha-Al203 powder. The obtained powder is
high in purity and fine in dispersibility and is displayed as dispersed particles of 100-300nm by a scanning electron microscope, and
laser granularity is in monodisperse size distribution. The preparation method solves the problem that aluminum oxide powder is
sintered and caked easily in a calcination process, reaction conditions are moderate, control is simple, cost is low, quality is stable,
and the monodisperse high-purity alpha-Al203 powder is suitable for large-scale production.
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Title:  (EN) High-purity aluminum oxide with small primary crystal and production method of high-purity aluminum oxide
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Abstract:

(EN) The invention discloses a high-purity aluminum oxide with a small primary crystal and a production method of the high-purity
aluminum oxide, belonging to the technical field of aluminum oxide preparation. The high-purity aluminum oxide with the small
primary crystal is characterized in that a primary crystal of aluminum oxide has the average diameter of 0.1-0.3 mum and the grain
size D50 of 0.5-3.0mum, and the aluminum oxide has the purity of 99.997-99.999%. A production method of the high-purity
aluminum oxide comprises the following process steps of liquefying, removing impurities, filtering, crystallizing, cleaning, drying,
changing phases and the like and is characterized in that a crystallizing process comprises the following steps of: diluting fine sodium
meta-aluminate liquid obtained after filtering, adding salicylic acid and sodium dodecyl benzene sulfonate, carbonating in a multi-
stage carbon dioxide introducing way, controlling the decomposition rate to be up to 90-99% to generate slurry. According to the
invention, the direct production of the high-purity aluminum oxide with the small primary crystal is realized, the process of ball-
milling or jet-milling pulverization is omitted, and the pollution and the cost are reduced. Physical indexes such as grain size
distribution, apparent density, specific surface area and the like can meet most of special requirements in the current market.
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Title:  (EN) Production method of high-purity aluminum oxide
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Abstract:

(EN) The invention discloses a production method of a high-purity aluminum oxide. Industrial aluminum hydroxide with rich sources
and low price is used as the raw material. The method improved from Bayer process comprises the main processes such as liquefying,
removing impurities, crystallizing, cleaning, drying, changing phases and the like. The production method is mainly technologically
characterized by comprising the following steps of: during liquefying, adding one or two of active lime and slaked lime to react with
harmful impurities at high temperature to generate sediments, and removing the impurities; then, adding the industrial aluminum
hydroxide before filtering, sufficiently absorbing impurity sediments under the condition of stirring in compressed air; and finally,
circularly filtering for many times by using a plate and frame press. The purity of a product is up to over 99.997 through multiple
impurity removal processes. The method provided by the invention has the advantages of price raw material, simple and feasible
process, environment friendliness, no pollution, high product purity and capability of meeting the high requirements of various fields
for the high-purity aluminum oxide.
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Title:  (EN) Method for making aluminum oxide by utilizing crystalline aluminum chloride

(ZH) —HF SRR B R4

Abstract:

(EN) The invention discloses a method for making high-purity aluminum oxide by utilizing crystalline aluminum chloride. The
crystalline aluminum chloride is the crystalline aluminum chloride in the production process of the aluminum oxide by a fly ash acid
method. The method comprises the following steps: utilizing part of the crystalline aluminum chloride to prepare an HCI solution of
saturated AICI3, performing purification on part of the crystalline aluminum chloride to obtain primary purification aluminum
chloride crystals, then utilizing concentrated hydrochloric acid to perform secondary purification on the primary purification
aluminum chloride crystals, and then calcining and crushing the obtained aluminum chloride to obtain the aluminum oxide. According
to the method disclosed by the invention, a small part of the aluminum chloride to be purified is consumed and a large part of the
aluminum chloride is purified, so that the cost is saved; furthermore, the solution after purification can be recycled; and in addition,
impurity removal is performed on the crystals in the two purification processes, the purity of the aluminum chloride crystals is
improved, the crystals are of large particles, the sand-like aluminum oxide is obtained after calcination, and the product purity is more
than 99.9%.
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Title:  (EN) Method for preparing high-purity aluminum oxide from fly ash
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Abstract:

(EN) The invention belongs to the field of chemical industry and relates to a method for preparing chemical-grade high-purity
aluminum oxide from fly ash. The method comprises the steps of dissolving with acid, carrying out controlled filtering, carrying out
deep iron removal, concentrating for crystallizing, roasting at low temperature, dissolving with alkali, carrying out deep filtering,
removing calcium and magnesium with resin, decomposing seed crystals, carrying out hydrothermal synthesis to remove sodium,
atomizing to produce powder, and the like. The method disclosed by the invention has the advantages that the energy consumption is
low, the raw materials are reused, the loss is little, the production cost is low, the technical conditions of a process are broad, the
industrialization is easy to realize, and the like.

(ZH)

Art

The present invention belongs to the field of chemical industry, involves a method for preparing high purity alumina.

BACKGROUND

Fly ash is a coal-fired power plants are the main solid waste discharge. Statistics show that the cumulative amount of fly ash
piled up to ten million tons. Globally, only the 2006 year, the total emissions of fly ash will reach 1.2 billion tons. Large accumulation
of ash if not promptly treated or handled properly, it will cause serious harm and impact on the environment and even human survival.
Currently, countries around the world are actively exploring the development of high value-added recycling of fly ash ways to further
improve its utilization value.

From the 1940s to date, comprehensive utilization of fly ash technology has been a research hotspot. Fly ash in recent years with
the development and construction of large-scale thermal power plant coal resources in western China, appears in the Midwest, a new
type of fly ash, the Al 2The 3Content is usually up to 40%, equivalent to our medium grade bauxite Al 2The 3The content is very
valuable renewable aluminum-containing mineral resources.

Purity of high purity alumina powder is generally greater than 99.9%, particle size at micron or submicron level, can be used as
structural ceramics, functional ceramics, biological ceramics, laser materials and artificial gemstones, the price is 10 to metallurgical
grade alumina 20 times. With the rapid development of many varieties of ceramics and electronics industry, the demand for high-
purity alumina is greater than 20% annual growth rate, with better prospects. Therefore, the method for producing high-purity alumina
domestic conducted a lot of research, there are improved Bayer process, pyrolysis of ammonium aluminum sulfate, aluminum
ammonium carbonate pyrolysis, organic aluminum and aluminum in water law spark discharge method, but the use of Fly reported
almost no preparation of high purity alumina.

Patent CN1201014A discloses a method for preparing a high-purity alumina, iso-octyl group is introduced to obtain an alkoxy
group, an iso-octyl group, a lower alkoxy group of aluminum in the aluminum in the molecule, and then prepared by hydrolysis of
high purity alumina . High purity alumina prepared by the process, can reach more than 99.999%, but the cost is very high, at least in
the million or more per ton.

Improved Bayer process bauxite by alkaline elution solution (sodium aluminate solution) several times off the silicon, iron
removal, crystallization decomposition processes, the preparation of high purity alumina, high-purity alumina calcination too, but the
purity of the product not ideal; Fumed aluminum ammonium sulfate is dissolved with sulfuric acid to aluminum hydroxide, the
reaction of ammonium sulfate, ammonium alum and, after repeated recrystallization purification, ammonium alum and then pyrolyzed
to obtain purified purity alumina, but sulfuric acid the presence of ammonium aluminum thermal decomposition, dehydration alum
volume expansion, resulting in polluting gases such as ammonia, sulfur trioxide and disadvantages.

CN101254933A patent discloses a method for extracting high purity alumina from fly ash. The fly ash mixed with sodium
carbonate, calcined low temperature activation, and then by the flooding, and the filtrate carbon points, hydrochloric acid leaching,
crystallization and thermal decomposition to obtain a mixture of aluminum oxide and iron oxide; the mixture of alkali soluble,
charring obtain aluminum hydroxide, final heating decomposition of alumina with a purity of 99.86%, reach the high purity
requirements.

Therefore, the study of a new preparation of high purity alumina process fly ash, fly ash for improving the utilization value is
significant.

SUMMARY

For these shortcomings, the present invention provides a novel process for high purity alumina fly ash preparation.

The method of preparation of high purity alumina fly ash present invention comprises the following steps:

a, acid-soluble: fly ash is added to the acid-soluble acid, to give the acid-soluble slurry; wherein the quality of fly ash and acid
solution ratio of 1: 2 to 5, preferably 1: 2 ~ 3; mass fraction of the acid solution is 10 to 30%, preferably 15 to 25%; the reaction
temperature is 100 ~ 200 °C, preferably 120 ~ 150 °C; reaction time is 1 ~ 5h, preferably 2 ~ 4h; reaction pressure 0.1 ~ 2.5MPa,
preferably 0.3 ~ 1.0MPg;
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b, the control filters: as the acid slurry through a plate and frame filter press, plate and frame pressure of 300 ~ 600kPa,
preferably at a pressure of 450 ~ 550kPa; preferably, two or more of the selection frame or series for secondary grade filter; filter aid
a- cellulose, activated charcoal or diatomaceous earth; to give the crude aluminum salt solution after filtration;

¢, the depth of iron: the use of a cation exchange resin column, or the precipitation method, or a method of removal by extraction
of the crude solution of an aluminum salt of iron ions;

d, the concentration crystallization: The aluminum in the refined liquid obtained in step ¢ was concentrated by heating, and
concentrated to a temperature of 50 ~ 100 °C, preferably 70 ~ 90 °C, to a solution of aluminum salt at a concentration of 40 ~ 60wt%;
the solution was cooled and concentrated. crystallized aluminum crystals;

e, low-temperature firing: the low-temperature calcined aluminum to give the crude crystals of alumina, the firing temperature of
the low temperature 200 ~ 600 °C, preferably 300 ~ 500 °C, low temperature roasting time 2h;

f, an alkali-soluble: sodium hydroxide solution and the crude reaction of alumina and filtered to give the pure sodium aluminate
solution, wherein the mass ratio of alumina to sodium hydroxide is 1: 0.5 to 1: 2, preferably 1: 0.5to 1: 1.6; NaOH mass fraction of 20
to 40%; the reaction temperature is 100 ~ 200 °C, preferably 120 ~ 150 °C; reaction time is 1 ~ 5h, preferably 2 ~ 4h; reaction pressure
0.1 ~ 2.5MPa, preferably 0.3 ~ 1.0MPa;

g, the depth of the filter: A sodium aluminate solution was passed through a plate and frame filter press, plate and frame pressure
of 300-600kPa, preferably at a pressure 450-550kPa; preferably, two or more of the selection frame or series for secondary Multi-
stage filter; filter aid a- cellulose, activated charcoal or diatomaceous earth;

h, the resin decalcification, Magnesium: depth of the sodium aluminate solution was filtered after addition of calcium and
magnesium ions by the chelate resin to obtain a purified sodium aluminate solution, the chelate resin used is LSC-500, LSC-100 or
D402 ; temperature is 60-80 °C, the solution through the column resin volume rate is 2-3 times / h; through the column for the next
entry on the way out or progress under the resin column can be by way of a single or two columns in series;

i, seed decomposition: the sodium aluminate solution was added aluminum hydroxide seed, stirring constantly, to precipitate
aluminum hydroxide crystals;

j, in addition to aluminum hydroxide was added sodium agent hydrothermal synthesis process, purity 99.90-99.999% of high
purity alumina; hydrothermal synthesis temperature of 110 ~ 150 °C, the pressure is 0.2 ~ 0.8MPa, hydrothermal synthesis processing
time controlled to 10 ~ 25min; sodium removal agent is a combination of ammonium carbonate and ammonium bicarbonate in one or
both of; sodium removal agent is used in an amount of 100 parts by weight of neutral aluminum hydroxide added 1.0 to 4.5 parts by
weight of sodium removal agent ;

k, making atomized powder: aluminum hydroxide crystals were heat-treated to obtain a high-purity alumina spray; spray heat
treatment temperature is 750 ~ 1200 °C, and preferably 900 ~ 1150 °C; pressure of 2 ~ 12MPa.

Preferably, step ¢ of the cation exchange resin column in addition to iron, the use of cation exchange resin Amberlite IR-116,
Dowex50 or NKC-9, in addition to iron conditions: a temperature of 60 ~ 80 °C, the solution through the resin column at 2 to 3 times
the resin volume / h; through the column for the next entry on the way out or progress under the resin column can be single or two
columns in series mode.

Preferably, step ¢ of the method of removing iron by precipitation, the precipitation agent is potassium permanganate and
manganese sulfate can be used, the amount of precipitation agent is added to ensure that the solution after precipitation of iron ions
concentration is less than 1 x 10 -2 g / L; preferably, added After the precipitation agent, concentration of potassium permanganate
solution is 0.5 ~ 5wt%, preferably 1 ~ 3wt%;.. manganese sulfate concentration 0.5 ~ 5wt%, preferably 1 ~ 2wt%...

Preferably, the extraction method used in the step ¢ in addition to iron, the extraction agent may N235, P204, or the like N1923,
the diluent is kerosene, and diluent volume ratio of extractant = 1: 1to 1: 5, preferably from 1: 2 to 1: 4; volume ratio of organic phase
to aqueous phase is 1: 1 to 1: 4, preferably from 1: 2 to 1: 3.

Preferably, the step a of the acid is hydrochloric acid, sulfuric acid or nitric acid.

Preferably, the reaction is carried out in step a of the acid-soluble under normal pressure, the reaction temperature is 80 ~ 110 °C,
preferably 100 ~ 110 °C; reaction time is 1 ~ 4h, preferably 2 ~ 4h.

Preferably, step c, the purified solution of the aluminum was subjected to iron ion concentration measured in solution when the
concentration of iron ions is greater than 0.2g / L, the purified liquid is returned to step b; when the concentration of iron ions in the
purified solution is less than 0.2g / L When will continue refining concentrated liquid crystals.

Preferably, step e, the low-temperature calcination step after the acidic flue gas is returned in a recycle.

Preferably, step f, and g can further remove impurities including iron, calcium, magnesium, and titanium.

Sodium hydroxide solution was Preferably, step i, and the precipitated aluminum hydroxide crystals obtained were concentrated
in the process returns to step f.

Preferably, the step j of the addition agent is a combination of sodium bicarbonate and ammonium carbonate, and ammonium
carbonate in a weight ratio of both: ammonium hydrogencarbonate = 1: 0.5 to 1: 2.

Known to those skilled in the preferred technical features can be combined in any manner, complete technical solutions and
technical effects obtained are foreseeable.

The method of the present invention first use of "step of acid digestion," effectively remove the impurities of iron, calcium and
magnesium ions, and then use the "alkali-soluble™ process, to further remove impurities depth, thereby preparing an alumina purity of
more than 99.9%, to meet the high purity alumina requirements. The process is compared with existing methods, with low energy
consumption, raw material recycling, loss less, low production costs (about 4500 yuan / ton), technology conditions broadly, easy to
implement industrial advantages.

Brief Description

Figure 1 is a schematic flow diagram of a specific embodiment of the preparation of high purity alumina fly method of the
present invention.

Specific embodiments
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Specific embodiments in conjunction with Figure 1 and the following, embodiments of the method of the present invention will
be described in further detail, but the present invention is not therefore subject to any restrictions.

The method of preparation of high purity alumina fly ash present invention comprises the following steps:

a, acid-soluble: acid is added to the fly ash in acid leaching reaction to obtain the acid-soluble slurry. The acid may be
hydrochloric acid, sulfuric acid or nitric acid.

In one embodiment, the mass of fly ash and the acid solution is 1: 2 to 5, preferably from 1: 2 to 3; mass fraction of the acid
solution is 10 to 30%, preferably 15 to 25%; The reaction temperature is 100 ~ 200 °C, preferably 120 ~ 150 °C; reaction time is 1 ~
5h, preferably 2 ~ 4h; reaction pressure 0.1 ~ 2.5MPa, preferably 0.3 ~ 1.0MPa.

In another embodiment, the acid-soluble reaction is carried out at atmospheric pressure, the reaction temperature is 80 ~ 110 °C,
preferably 100 ~ 110 °C; reaction time is 1 ~ 4h, preferably 2 ~ 4h.

b, control filters: the acid-soluble slurry through a plate and frame filter press, plate and frame pressure for 300-600kPa,
preferably at a pressure 450-550kPa; selection of two or more frame series were two or more stages of filtration; aid for a- cellulose,
activated charcoal or diatomaceous earth. To give a crude solution of an aluminum salt after filtration.

¢, the depth of iron: the use of a cation exchange resin column, or the precipitation method, or a method of removal by extraction
of the crude solution of an aluminum salt of iron ions.

In one embodiment, this step uses a cation exchange resin column in addition to iron, the use of cation exchange resins are
Amberlite IR-116, Dowex50 or NKC-9, in addition to iron conditions: a temperature of 60 ~ 80 °C, the solution through the resin
column speed of 2 to 3 times the volume of resin / h; through the column for the next entry on the way out or progress under the resin
column can be single or two columns in series mode.

In another embodiment, the present method in addition to the iron precipitation step, the precipitation agent is potassium
permanganate and manganese sulfate can be used, the amount of precipitation agent is added to ensure that the solution after
precipitation of iron ions concentration is less than 1 x 10 -2 g / L. In a preferred embodiment, after the addition of a precipitating
agent, concentration of potassium permanganate solution is 0.5 ~ 5wt%, preferably 1 ~ 3wt%;.. Manganese sulfate concentration of
0.5 ~ 5wt%, preferably 1 ~ 2wt%...

In another embodiment, this step is used in addition to iron extraction, the extraction agent may N235, P204, or the like N1923,
the diluent is kerosene, and diluent volume ratio of extractant = 1: 1 to 1: 5, preferably 1: 2 to 1: 4; volume ratio of organic phase to
aqueous phase is 1: 1 to 1: 4, preferably from 1: 2 to 1: 3.

In a preferred embodiment, the present step, the refined liquid was subjected to iron ion concentration measured in solution when
the concentration of iron ions is greater than 0.2g / L, the purified liquid is returned to step b; when the concentration of iron ions in
the purified solution is less than 0.2g / L, the continued follow-up of concentrated crystals.

d, the concentration crystallization: The refined liquid was concentrated by heating aluminum concentrate temperature of 50 ~
100 °C, in a preferred embodiment, the temperature is 70 ~ 90 °C; aluminum salt solution is concentrated to a concentration of 40 ~
60wt%, will be. concentrated liquid cooling crystallized aluminum crystals.

In one preferred embodiment, the concentrate was filtered and concentrated back to the purified liquid crystals continue.

e, low-temperature firing: the low-temperature calcined aluminum to give the crude crystals of alumina, the firing temperature of
the low temperature 200 ~ 600 °C, in a preferred embodiment, the low-temperature calcination temperature 300 ~ 500 °C; low-
temperature calcination time was 2h.

In a preferred embodiment, the present step of the calcined acidic flue gases is returned to step a recycling.

f, an alkali-soluble: the coarse alumina and sodium hydroxide solution in the reaction by filtration to give the pure sodium
aluminate solution, wherein the mass ratio of alumina to sodium hydroxide is 1: 0.5 to 1: 2; in the preferred embodiment of the
method, the mass ratio of 1: 0.5 to 1: 1.6. NaOH content of 20 to 40%; the reaction temperature is 100 ~ 200 °C, preferably 120 ~ 150
°C; reaction time is 1 ~ 5h, preferably 2 ~ 4h; reaction pressure 0.1 ~ 2.5MPa, preferably 0.3 ~ 1.0MPa .

g, depth filtration: The sodium aluminate solution through a plate and frame filter press, plate and frame pressure for 300-
600kPa, preferably at a pressure 450-550kPa; selection of two or more frame series were two or more stages of filtration ; aid for a-
cellulose, activated charcoal or diatomaceous earth.

Preferably, step f, and g may further remove impurities including iron, calcium, magnesium, and titanium.

h, in addition to calcium and magnesium ions: the depth of the aluminum salt solution is filtered through a chelating resin
column in addition to calcium and magnesium ions, to obtain purified sodium aluminate solution, wherein the chelating resin using
LSC-500, LSC-100 or D402; in addition to calcium and magnesium ion temperature is 60 ~ 80 °C, the speed of the solution through
the column is 2 to 3 times the resin volume / h; through the column for the next entry on the way out or progress under the resin
column can be a single column or two columns in series mode.

i, seed decomposition: the sodium aluminate solution was added aluminum hydroxide seed, stirring constantly, to precipitate
aluminum hydroxide crystals.

After the sodium hydroxide solution in a preferred embodiment, the precipitate of aluminum hydroxide crystals obtained were
concentrated and recycled in the process returns to step f.

j, hydrothermal synthesis in addition to sodium: Add sodium hydroxide, in addition to hydrothermal synthesis processing agent,
purity 99.90-99.999% of high purity alumina; hydrothermal synthesis temperature of 110 ~ 150 °C, the pressure is 0.2 ~ 0.8MPa
hydrothermal synthesis treatment time is controlled to 10 ~ 25min; sodium removal agent is a combination of ammonium carbonate
and ammonium bicarbonate in one or both of; sodium removal agent is used in an amount of 100 parts by weight of neutral aluminum
hydroxide, 1.0 ~ In addition to 4.5 parts by weight of sodium agent.

In a preferred embodiment, the purging agent is a combination of sodium bicarbonate and ammonium carbonate, and in a weight
ratio of ammonium carbonate: bicarbonate = 1: 0.5 to 1: 2.

k, making atomized powder: aluminum hydroxide crystals were heat-treated to obtain a high-purity alumina spray; spray heat
treatment temperature is 750 ~ 1200 °C, and preferably 900 ~ 1150 °C; pressure of 2 ~ 12MPa.
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The present invention will now be described in more detail by way of examples. Ash content of the main component of the
implementation used in the examples shown in Table 1.
Ash content of the main component in Table 1 used in Example (wt.%)

Constituent Si0O2 Fe2The3 Tothe2The3 CaO MgO The 2The Of 2The
Content 47.6 11 46.9 2.75 0.24 0.25 0.50
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Title: (EN) Method for preparing micron-sized ultra-high-purity aluminum oxide powder by virtue of full-process
regulation control

(ZH) —F RS ks R B E T A

Abstract:

(EN) The invention relates to high-purity aluminum oxide powder and in particular relates to a method for preparing micron-sized
ultra-high-purity aluminum oxide powder by virtue of full-process regulation control. The method comprises the following steps:
melting a high-purity aluminum ingot, repeatedly vacuumizing at a high temperature, filling nitrogen gas for protection, performing
ultrasonic pneumatic nebulization, centrifuging, quenching and dispersing of a high-speed pure aluminum turntable and quick cooling
of high-purity de-ionized water on molten aluminum by virtue of a ceramic liquid guide pipe to obtain high-activity aluminum slurry,
producing an active hydrolysis reaction to generate aluminum hydroxide, repeatedly diluting and filtering through the high-purity de-
ionized water to further remove impurities, drying and grinding products, and calcining at 1000-1300 DEG C to obtain the micron-
sized (less than 2 microns) aluminum oxide powder with the purity of 99.999%. According to the method, the processes in different
stages are optimized, so that the purity of active aluminum powder, the aluminum hydroxide and the final aluminum oxide are well
controlled and the cost is reduced; the pollution is avoided, the operation is convenient, and the industrial production is facilitated.
(ZH)

Regulatory process for preparing an all-micron ultra-pure alumina powder method

Art

The present invention relates to a high-purity alumina powder, especially as a method of regulating the whole process of
preparation micron ultra-pure alumina powders.

BACKGROUND

High purity alumina powder is purity 99.999% (5N) or more ultra-fine materials with a wide range of uses, used in the
electronics industry, chemical and biological ceramics, structural ceramics, functional ceramics, etc., electronic, mechanical, aviation,
One of the basic material in the chemical industry and other high-tech fields; with research and development of new materials,
alumina performance also have higher requirements, in order to improve the strength, toughness, density, transparency, electrical and
optical properties, or reduce the sintering temperature, require the use of high purity, particle size of micron and even nanometer
narrow particle size distribution, good sintering activity of ultrafine alumina powder materials, high-performance Al 2The 3Powder
required to achieve ultra-fine, high-purity, there is a narrow particle size distribution, no serious agglomeration (active Assembly
reunion) and the stable phase.

At present, a lot of preparation of high purity alumina, up to now realize just three industrialized production of fumed aluminum
sulfate, ammonium carbonate, ammonium chloride pyrolysis and hydrolysis of aluminum isopropoxide.

Chinese Patent Document CN102863000A discloses a fumed aluminum ammonium sulfate preparation of high purity alumina,
high-purity aluminum ammonium sulfate, grinding to obtain a uniform particle size of the precursor powder of aluminum ammonium
sulfate, and then sintered to obtain high-purity alumina powder, This method, although the process is simple, the cost is relatively low,
however, the long production cycle, there is a phenomenon of thermal dissolution and decomposition generated during SO 3, NH
3Would cause serious environmental pollution.
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The current industrial production of high purity alumina powder technology in the application of more aluminum ammonium
carbonate pyrolysis, Chinese patent documents CN1631788A discloses a method for preparing spherical high purity alumina,
aluminum sulfate and ammonium bicarbonate as raw materials reaction in the reactor with stirring, ammonium aluminum carbonate,
filtered, washed, calcined to obtain high purity alumina, aluminum ammonium sulfate, although overcomes the shortcomings of high
sulfur pyrolysis, but the long production cycle, increase of production costs, and limited production.

Chinese Patent Document CN102531009A discloses a method of hydrolyzing aluminum isopropoxide, aluminum is dissolved in
the alcohol and the organic solvent is an alcohol, the alcohol obtained in the aluminum phase, the catalyst, water, an alcohol and an
alcohol solvent to carry out the hydrolysis reaction of aluminum to obtain a sol, and dried get hydrated alumina powder obtained by
heating at 700-920 °C high purity alumina, this method is complex process, process links, purity refractory, high production costs, and
serious environmental pollution.

These processes are the existence of high costs, environmental pollution, and other shortcomings process is complicated, so for
the problems in the prior art to overcome the shortcomings of existing technologies is essential.

SUMMARY

The present invention aims to control and optimize the whole process of ultra-high purity aluminum pneumatic ultrasonic
atomization hydrolysis process, alumina prepared with high purity, ultra-fine, low cost.

Preparation of high purity alumina powder according to the invention is first heated to 900-1200 °C high purity aluminum ingots
melted into liquid aluminum, the molten aluminum liquid from a ceramic-filled catheter introduced into the atmosphere quench
atomization spray chamber, by ultrasonic nebulizer aerodynamic aluminum droplets formed by high-temperature high-speed
centrifugal quenching dispersed aluminum turntable, and then rapidly cooled high-purity deionized water to form a slurry of
aluminum high activity, and then fed to the reactor was activated hydrolysis reaction aluminum hydroxide, the product was dried and
crushed, calcined aluminum hydroxide into calcined at 1000 °C -1300 °C incubated 2-5 hours to obtain high-purity ultrafine alumina
powder.

The quench atomizing atmosphere of purity 99.999% purity nitrogen, high purity nitrogen atomization chamber filling pressure
3.0-4.0MPa; centrifugal aluminum turntable rotation speed of 3000-6000 / min, atomization chamber formed by a high-speed nitrogen
negative pressure, ultrasonic nebulizer release pneumatic liquid aluminum flow 1.0-2.0kg / min.

Entire atomizing device structure see Figure 2 and 3, including smelting furnace and atomization devices, including the graphite
crucible melting furnace and the graphite crucible nitrogen gas or vacuum pipes, spray equipment, including spray chamber,
ultrasonic pneumatic fog of, a deionized water spray device, a centrifugal wheel aluminum; aluminum centrifugal wheel is located in
the atomization chamber, a pneumatic nebulizer ultrasonic atomizing chamber located on top of aluminum above the centrifugal
wheel; deionized water spraying device located in the same spray chamber to the top, some extending into the spray chamber at the
top of the dial located on the side of the centrifugal aluminum aluminum turret axis centrifugal atomization chamber is provided
through pipes into the quench atomization atmosphere, melting furnace through a ceramic tube and Fog Ultrasound of the chamber
connected to a pneumatic nebulizer.

The purity of 5N high purity aluminum and more.

Further optimization; high purity aluminum melt, by the catheter prior to the atomization of ceramic introduced into the chamber,
can be repeated evacuation to remove impurities, in particular: the first temperature is raised to 900-1200 °C, high purity aluminum
melting, vacuum, then into nitrogen, repeated 3-5 times, so you can make mixed magnesium aluminum, zinc and other impurities in
the volatile part of the activity in order to ensure the atomized aluminum powder purity.

Further optimization; hydrolysis process used reactor tank wall material polypropylene instead of stainless steel, because
stainless steel will be mixed with impurities, the use of low cost polypropylene, easy to operate, and will not mix with any impurities;

Further optimization; hydrolysis reaction of aluminum hydroxide and dried before being ground, the high-purity deionized water,
the dilution was filtered again to further remove impurities, in particular: the high-purity deionized water to dilute the precipitate of
aluminum hydroxide, into the centrifuge a layer of non-woven fabrics, play the role in a centrifuge filter, and the precipitate was
separated from the water, the precipitate left on the nonwoven fabric, so that repeated 3-5 times to remove impurities, to ensure purity
of the aluminum hydroxide.

Further optimization; before calcination, the first high-temperature tunnel kiln air burning furnace removal of impurities; the
furnace lining is 95 alumina ceramic material (there will be a small amount of impurities), so the use of high temperature air burning
method, the first temperature rose to 1200-1600 °C air burning 1-3 hours, so that the volatile impurities at high temperatures, in order
to ensure the purity of the final alumina powders.

After testing, the conclusion that a purity of 99.999% alumina, micron particle size (less than 2um) and uniformly distributed no
serious agglomeration, detailed test reports see Figure 5 and Table 1.

Table 1 Test Report Form purity alumina powder

HaA%, L

=1 1 1

kil g R (agle)
Ca 1 Na =]
Fe ] - ]
Mg 1 X =1
Ca <] T <]
Ma <1 F =1
Hi =] g <]

A 05 9008,

Advantages of the present invention: the regulation through the whole process of the preparation of high purity alumina Process
Optimization good control of the activity of aluminum, aluminum hydroxide, alumina purity of the final product, and reduce the cost,
pollution-free, easy to operate, easy industrial production, and finally, high purity alumina powder (5N and above), small particle size
(and narrow particle size distribution in microns), are widely used.
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Title:  (EN) Preparation method of high-purity aluminum oxide

(ZH) BEER(SEHREA

Abstract:

(EN) The invention provides a preparation method of high-purity aluminum oxide, which is mainly characterized by comprising the
following steps: reacting high-purity aluminum and an electronic grade alkyl ammonium hydroxide solution to generate organic
aluminum complex salt; further hydrolyzing the organic aluminum complex salt to obtain aluminum hydroxide and the alkyl
ammonium hydroxide; and filtering the generated aluminum hydroxide, washing, performing vacuum drying, and performing high-
temperature calcination to obtain high-purity aluminum oxide powder. The preparation method has the advantages of short production
flow, high process controllability, no environmental pollution, high product purity, low cost and the like. The high-purity aluminum
oxide powder prepared by the method is applicable to the fields of LED (light-emitting diode) sapphires, laser crystals, electronic
ceramics, special ceramics, luminescent materials and the like.
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Title:  (EN) Preparation method of high-purity aluminum oxide for light-emitting diode (LED) substrate
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Abstract:

(EN) The invention relates to the technical field of refining of aluminum oxide and in particular relates to a preparation method of
high-purity aluminum oxide for a light-emitting diode (LED) substrate. The preparation method comprises the following steps:
thermally decomposing industrial aluminum hydroxide into aluminum oxide; performing ultrasonic treatment in a subacid aqueous
solution; eluting out and separating impurities; and roasting at a high temperature and performing ball milling to prepare the high-
purity aluminum oxide. Ultrasonic wave has refining and washing effects and therefore has a strong impurity-removing effect
especially on alkali metal and alkaline-earth metal impurities. The preparation method is simple and controllable in preparation
process, can be applied to industrial production easily, hardly causes environmental pollution and is low in production cost.
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Title:  (EN) Process for preparing high-purity aluminum oxide by purification of alumina
Abstract:

(EN)

A process for preparing aluminum oxide with a low calcium content, in which

(1) crude alpha- and/or gamma-aluminum oxide with a total calcium content in the range from 50 to 2000 ppm, based on the crude
alpha- and/or gamma-aluminum oxide, is mixed with an aqueous solution or suspension comprising the compounds selected from the
group of inorganic acid, organic acid and complexing agent,

(2) the mixture from step (1) is admixed with a flocculating aid,

(3) in the mixture of step (2), the solids are separated from the liquid,

(4) the solids separated are mixed with water in the presence or in the absence of a flocculating aid,

(5) in the mixture of step (4), the solids are separated from the liquid,

(6) optionally, steps (4) and (5) are repeated once or more than once,

(7) optionally, the solids separated optionally after addition of further compounds, are dried.
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Title:  (EN) Preparation method for large-size high-purity aluminum oxide ceramic material
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Abstract:

(EN) The invention discloses a preparation method for a large-size high-purity aluminum oxide ceramic material and aims to solve the
problems that an acrylamide system is used for preparing the high-purity aluminum oxide ceramic material, and the high-purity
aluminum oxide ceramic materials cannot be industrially produced on large scale due to neurotoxicity in the conventional gel-casting
process. The method comprises the following steps of: preparing a premixed solution of a water-based gel system; preparing the
aluminum oxide ceramic material; defoaming; performing injection molding; drying; degreasing; sintering and the like. The
preparation method is simple and practicable, low in production cost and suitable for industrial large-scale production; a semi-finished

131



product obtained after demolding is slightly deformed and retracted after being dried and sintered; and the obtained large-size high-

purity aluminum oxide ceramic material is high in quality.
(ZH)
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Abstract:

(EN) The invention relates to a preparation method of a high-purity aluminum oxide, in particular to a preparation method of high-
purity aluminum oxide for growth of sapphire monocrystalline. The method includes: grinding high-purity ammonium aluminum
sulfate to obtain ammonium aluminum sulfate precursor powder uniform in particle size, heating according to different temperature
sections, pyrolyzing to remove by-products, and sintering to obtain high-purity aluminum oxide uniform in particle size. According to
the method, the high-purity ammonium aluminum sulfate is ground to obtain ammonium aluminum sulfate raw material powder,
dewatering is completed at a low temperature, ammonia gas is removed at a moderate temperature, the temperature is further
increased to enable the raw materials to be decomposed completely, and the high-purity aluminum oxide is obtained by means of
sintering at 1000-1050 DEG C. The aluminum oxide prepared by the method is low in pyrolysis temperature and high in purity, tail
gases such as SO3 and NH3 can be recovered directly, and consequently environment pollution is reduced, by-products are used

reasonably, and production cost is reduced.
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(ZH) BRI

Abstract:

(EN) The invention discloses a production process of high-purity aluminum oxide, which comprises the steps of: firstly smelting
metallic aluminum, then pouring the molten aluminum into an anode rod, carrying out rotating electrode atomization on the anode
rod, dripping atomized molten aluminum into industrially pure water for rapid condensing, carrying out circulating ball-milling
hydrolysis to obtain aluminum hydroxide, and calcining obtained aluminum hydroxide at 750-1250 DEG C for decomposing
aluminum hydroxide to obtain high-purity aluminum oxide with purity not less than 99.999%. According to the production process of
high-purity aluminum oxide provided by the invention, a method of rotating electrode atomization and rapid condensing is used, and a
high-energy circulating ball-milling system is adopted, so that prepared aluminum hydroxide is high in yield, complete in reaction and
high in purity, the calcining phase inversion temperature is low, and the purposes of saving energy and reducing emission are
achieved.
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Title:  (EN) Method for electrochemically preparing high-purity aluminum oxide
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Abstract:

(EN) The invention relates to a method for electrochemically preparing high-purity aluminum oxide, which comprises the following
steps of: taking an electrolytic aluminum ingot with a purity of 99 percent as an anode, graphite with pure spectrum as a cathode and
alkaline liquor with a pH value of 8-10 as an electrolyte, wherein the alkaline liquor is one of potassium hydroxide solution, sodium
hydroxide solution and ammonia water; switching on direct current, applying the voltage of 1.7-2.0 V for electrolysis and controlling
the electrolysis temperature within 18-45 DEG C; sucking aluminum hydroxide generated by the electrolysis to a centrifugal machine
for centrifugal separation by adopting a siphon method and cleaning to prepare the high-purity aluminum hydroxide; drying and
roasting the prepared high-purity aluminum hydroxide to obtain the high-purity aluminum oxide with a purity of 99.995-99.9999
percent. The method has the advantages of good environment friendliness, simple production process control, short operation period,
low production cost, and the prepared product is stable in quality and high in purity.
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Title:  (EN) Nanoscale high-purity aluminum oxide preparation method
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Abstract:

(EN) The invention provides a nanoscale high-purity aluminum oxide preparation method. The method comprises the steps of (1)
dissolving organic aluminum alkoxide in an ethanol solvent to obtain a aluminum alkoxide phase A; (2) adding a catalyst, water and
the ethanol solvent to the aluminum alkoxide phase A, and refluxing at 50 to 85 DEG C for 2 to 5h for hydrolysis to obtain a sol; and
(3) drying to obtain hydrated aluminum oxide powder, uniformly rising temperature at a speed of 2.4 to 2.9 DEG C/min to a phase
inversion temperature, keeping the temperature for 0.5 to 4h, and cooling the product to room temperature to obtain nanoscale high-
purity aluminum oxide, wherein the phase inversion temperature is 700 to 920 DEG C. The method provided by the invention has
simple process and easy operation, can improve the property of gamma-AI203 by controlling the baking conditions, and can be
industrialized easily. The gamma-Al203 nanoparticles prepared by the method have the advantages of fine primary grain, good grain
development condition, less agglomeration and good dispersity.
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Abstract:

(EN) The invention relates to a method for extracting high-purity superfine aluminum oxide from coal ash. The method comprises the
following steps of: adding ammonium sulfate into the coal ash, and calcining to obtain a sintered material; dissolving the sintered
material out of water, and cooling and crystallizing to form aluminum salt; adding the aluminum salt and a dispersing agent into
ammonia water, and precipitating to ensure aluminum ions in the aluminum salt are precipitated to obtain aluminum hydroxide; and
washing an aluminum hydroxide precipitate by using ethanol, drying and calcining at high temperature to obtain aluminum oxide
powder of different crystalline forms. The method for extracting the high-purity superfine aluminum oxide from the coal ash is low in
cost and small in investment, and the purity and extraction rate of the obtained aluminum oxide are high.
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Title  (EN) PROCESS FOR MAKING HIGH-PURITY ALUMINUM OXIDE

(FR) PROCEDE DE FABRICATION D'OXYDE D'ALUMINIUM DE PURETE ELEVEE

Abstract: front page image

(EN)A method comprising contacting high-purity acid, high-purity aluminum, and high-purity water to form a first solution in a
heated non-contaminating vessel, wherein the aluminum is employed in at least a stoichiometric amount relative to the acid, heating
the first solution in a non-contaminating container, to provide a mother liquor and solid aluminum salts, separating the solid aluminum
salts from the mother liquor, heating the solid aluminum salts in a non- contaminating crucible, to provide alpha aluminum oxide, and,
optionally, washing the alpha aluminum oxide with high-purity water after some or all of the heating of the solid aluminum salts to
provide the alpha aluminum oxide.
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to aluminum chloride hexahydrate (ACH). The ACH or
mixture of ACH and unreacted hydrated alumina is recovered
as a solid and calcined in a single or multistage

calcination to high purity alumina. Soda contents in the
product. anhydrous alumina can be reduced by 98% or
greater. Contents of other impurities, such as silica,

iron, magnesium, etc., are also markedly reduced.
Different degrees of impurity reduction can be obtained by
controlling the degree of conversion of the hydrated
alumina to ACH and by recycling and treating the acid
after solid/liquid separation. The purified products find

use in the specialty ceramics field, as catalyst supports,

as absorbents, in electronic components, in prosthetic
devices or other applications in which alumina of
controlled degrees of purity offers an advantage.
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N300peTenne oTHOCUTCA K 00J1aCTH CHHTE3a HEOPraHNYECKUX MaTEPUANIOB, B YACTHOCTH K MPOU3BOJACTBY
KepaMUYECKUX MOPOIIKOB, @ UMEHHO K IMTPOU3BOJICTBY alb(a-oKCHa aTFOMUHHS ONTHYECKOTO KJIAcca YUCTOTHI.
JlaHHBI crioco0 BKJIIOYAET HarpeB B aBTOKJIABE BOJBI U OKCHJIA MITM THAPOKCHA aJTFOMHHUS 10 TEMIIEPATyPhI
cunre3a 250-400°C mpu NOBBIIIEHHOM JABJICHUU U BBIACPAKKY MPHU ATON TeMrnepatype. OKCUJT U THIPOKCU]T
QIIOMUHUS B BOy OepyT B BecoBOM cooTHomeHuu 1:0,7-1,2 cooTBeTCTBEHHO. BhIepKKy MpOBOAAT MpH
nasienun 300-600 atm. [Tociie BeIICpKKHU TTPU TEMIIEpAType CUHTE3a B TEYEHUE BpeMeHU He MeHee 2() yacoB
MIPOBOJISIT TEPMOOOPAOOTKY JTMOO B TIPOIECCE OXJIAKIACHUS OT TEMIIEPATYPhl CHHTE3a JI0 TEMITePaTyphl
OKpY’Kalollel cpe/ibl B TeYeHHE BPEeMEHHU He MeHee 24 yacoB €3 CHM)KEHUS JIaBJeHus, 1100 B mpolecce
CHIDKEHHUS JJaBJICHMsI IPU TEMIIEpaType CUHTE3a co ckopocThio 20-50 aTM/4ac 10 aTMOCEPHOTO J1aBIEHUS C
HOCJIEIYIOLIM OTKJIFOUEHHEM Harpesa B aBTOKJaBe. M300peTeHne no3BosIseT NoIydaTh
MEJIKOKPHUCTAJUIMYECKUN OKCHUJT aTFOMUHUSI BBICOKOM CTE€NEHU YUCTOTHI. 2 3.11. (-Jbl, 1 TabduI.

N300peTrenne oTHOCUTCS K 00J1aCTH CHHTE3a HEOPraHUIECKUX MAaTEPUANIOB, B YACTHOCTH K MIPOU3BOACTBY
o
KEpPaMHUYECKHX TTOPOIIKOB, 8 UMEHHO K IMPOU3BOACTBY ajb(a-okcuaa amoMunus ( -Al,O3), mpuMeHseMoro B
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Pa3IMYHBIX OTPACISAX XUMAYECKOHN, pAIMOTEXHUYECKOH, JNEKTPOXUMHUECKON U METAJITYPTrUYECKON
MPOMBIIIICHHOCTH. ANTb(ha-0KCH/I aTIOMUHUS UCTIOIB3YIOT KaK abpa3uBHBINA MaTepual, a TAaKKe B KAa4eCTBe
CBIPBS JJI U3TOTOBJICHUS KEPAMUKH U MOHOKPHUCTAJUIOB Jieiikocandupa U Kak HallOJHUTENb KOMIO3UTHBIX
MAaTepUaoB.

N3BecteH psia crioco0OB MOTYYEHUS MOPOIIKA KOPYH/IA, B TOM YHCIIE 30]Ib-T€UEBbIH, THAPOTEPMATbHBII
C10c00, BKITFOYAIOIINN KPUCTAJUTH3AIHMIO B TUAPOTEPMATIBHBIX YCIOBHUSAX; (IFOCOBBIN CTIOCO0,
3aKJTIOYAIOIININCS B 100aBiIeHUU (Iroca K THAPOKCHY aTIOMUHUS, PACIUIABICHUN U ocaxieHnU. DIrocoBbIi
croco0 MPUMEHSIOT B KaUY€CTBE CPEACTBA KOHTPOJIS (hOPMBI YACTHI] M paCTIpEICICHHS IPEUMYIIECTBEHHOTO
pa3Mepa yacTHIl anb(ha-OKCHIa aTFOMUHHUS.

Ha npoTskeHuu HeCKOJIBKUX JIET OKCHUJT aTFOMMHUS MOJIY4YaloT C UCIOJIb30BaHueM criocoba baiiepa. [Ipu
ocymecTBieHNH crocoba baiiepa mpeaBapuTenbHO OOKCHT IPeoOPa3yoT B THAPOKCH] ATFOMUHUS HITH

NEePEeXOAHOIN OKCH/I ATFOMHUHUS, KOTOPBIN 3aTeM O0KHTalOT Ha BO3/AYXE C MOTyYSCHHEM OPOIIKa m-OKCI/IIIa
anmoMuHus. Tak, COrJIacHO U3BECTHOM TEXHOJIOTHH, OOKCH MIPEIBAPUTENIEHO U3MEIbYAIOT U CMEIINBAIOT C
kayctuaeckoi comoit. [Ipu Temmeparype 120-300° C momy4aroT pacTBOp afOMHHATa HaTpus. PacTBop
ATIOMUHATA HATPHsI CTPABIMUBAIOT C KPUCTAIIIAMH TPUTHUIPATA ATFOMUHUS U THAPATU3YIOT B TEUCHUE
HECKOJIbKMX YacOB IIPH YMEpPEHHOU Temmneparype. [lomydeHHbIi poayKT nmpencTaBiseT codoit ruoout Al ;03
3H,0 c onpeneneHHbIM pazMepoM rpanyil. [IpoayKT oTcTauBaroT U GUIBTPYIOT ISl TOTO, YTOOBI OTJICIUTH €TO0
OT OTPaOOTaHHOM KUAKOCTH, KOTOPAsl €1 COACPKHUT 3HAUNTEIbHbIE KOHIIEHTPAIK aJlOMUHaTa HaTpus. B
KOHEYHOM UTOT'€ MPOAYKT OCAXIAIOT MpH Temrneparype okoso 1200° C, B pe3ynbraTe yero ruOOUT nepexonuT
B OKHCH aTFOMHUHUS (KOPYH/I), TOTEPSIBITUN TPH MOJIEKYIBI BOJBI. XOTs crioco0 baiiepa BritouaeT
THJIPOTEPMANbHYIO (ha3y, OTHAKO MPSIMOE OCAXKIEHUE OKUCH ATIOMHHUS TEPMOJMHAMUYECKH HEBO3MOXKHO.
HcnonpzoBanuio (ha3bl THIAPOTEPMATIBHOTO OCAXICHUS MPETSITCTBYIOT /1Ba 00CTOATEILCTBA. BO-TIepBhIX,
MPOAYKT, 00pa30BaHHBINA T'HAPOTEPMAILHBIM CHHTE30M B CYOKPUTUYECKOM TeMIiepaTypHoM auanazone 100-
374° C, Bce emie 0TYacCTH COAEPKUT ruapatupoBanubiii 0emut A100H u, caegoBaTenbHO, A TOCTHKCHUS
0e3BoIHOM (ha3bl HEOOXOIUMO OCAXKICHHUE LIEIEBOTO MPOIyKTa. BO-BTOPBIX, YaCTUIIBI OEMUTA UMEIOT
BBITSAHYTYIO (OPMY KPUCTAILJIOB, HEMOAXOISAIIYIO /ISl U3TOTOBIIECHUS! KepaMHUKHU. TpyaHOCTh COCTOUT B
OTIpeIeJICHUH YCIIOBHIA, IPU KOTOPBIX YACTHUIIEI OEMHUTA MOTYT NIEPEXOIUTh B OKHCH AJTFOMHHUS TIPU 00XKUTE C
COXpaHEHHEM IIPH 3TOM UTOJIBYATOTO rabuTyca.

W3BecTHas 305b-renueBasi TEXHOJIOTUS IPUMEHSIETCS C U3MEHEHUSIMH (a3 OCa)KACHUE-OTXKUT U, KaK MPaBuio,
BKJIIOYAET PACTBOPEHUE KUCIIBIX COJIEH, HX MOCIEAYIOIIee OCaXIeHUE MTPH J00aBIeHHH 6a30BOTO
pacTBopuTENS I 00pa3oBaHusl CMEIIaHHOTO ruApokcuaa. ['uapokcun GuabTpyrOT, MPOMBIBAIOT, @ 3aTEM
OT)KUTAIOT IIPU HECKOJIBKUX COTHSAX rpanycos Llenbeust 11 moiaydeHust TBEpAOro pacTBOpa B BUJIE€ NOPOILKA.
[locse 3TOro ocymecTBIAIOT IOMOJ ISl TOJyYEHHs OPOLIKA METIKOH (PpaKIHH.

B matente RU 2140876, k. C 01 F 7/44, 1999 r. packpbIT cioco0 mojiyueHus anb(a-oKcuaa alloOMUHUS ITyTEM
MIPEIBAPUTEILHOTO MOMYUYECHUS 3ayTIIEPOKEHHON raMMa-0KHCH aIIOMUHUS U MTocTenyomeii ee 00padoTku
KHUCJIOpoicoaepskanuM razom npu temmneparype 1100-1250° C go monHOTro BeIropanus yriaeposaa. [lpu takoi
TEPMOOOPAOOTKE MPOUCXOAUT (a30BbIi epexo]] raMMa-OKCH1a AIFOMUHUS B alb(a-OKCH]I aIFOMUHUS.
N3BecTHBIH c1TOcO0 MO3BOISET MOTYYaTh anb(a-oKCH]T AIFOMUHUS C Pa3MEPOM KPHCTAIIOB MeHee | MKM.
N3BecTHOMY crIocOoOy MPUCYILM TaKHE HETOCTATKU, KaK BBICOKAsi ce0ECTOMMOCTD IIeJIEBOT0 MPOAYKTA 3a CUET
9HEPrOeMKOCTH CIIOCO0a €ro MOJIy4eHUs B CBSI3U ¢ HEOOXOAUMOCTBIO 3aTPaT SHEPIHM Ha IIPOrPEB
3ayrJIepoKeHHOM raMmMa-oKicH amoMuHus. Kpome Toro, cmocod xapakTepusyeTcst CI0KHOCTBIO IPOBEICHUS
BBUAY €ro JByxcTaguiiHocTu. Croco0 BKJIHOYAET dTall IPEJBAPUTEIIBHOrO MOJYYEHHUs B IIPOLIecce
TEPMOOOPAOOTKH 3ayTIEPOKEHHON raMMa-OKUCH aTIOMUHHMSA, @ 3aTeM HE00XO0IUMOCTh MOCIIEAYIOIIET0
BBIJICJIEHUS] KPUCTAJIJIOB aylb(ha-OKCHa aTFOMHUHUSA, YTO 3aTPYIHUTEIBHO IIPU KPYITHOTOHHA)KHOM
MIpOU3BOJACTBC. HOJIy‘-IeHHBII\/JI anb(ba-oxcm[ AJIFOMUHUA BKIIIOYAaCT MHOKCCTBO arJIOMCPpHUPOBAHHBIX YaCTUL, IIPU
9TOM MOPOILIOK KOPYHJIA COAEP>KUT OOJIBIIOE KOJIMYECTBO IPUMECEH, B TOM YHCJIE YIJIepOoJa, YTO CHUXKAET €ro
MCXaHUYCCKYIO TPOYHOCTH U HE MO3BOJIACT UCIIOJIB30BAaTh JJISI BhIpallluBaAHWUA MCTOI0OM Hqu)HJIBHOfI IIJTaBKH
KpHUCTaJJIOB camndupa.
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Hpyroii marent RU 2118612, k. C 01 F 7/44, 1998 r. nmpeaiaraet croco0 moJiydeHusI KOPYHAQ, TTO3BOJISTFOIITII
PErylIupoBaTh JUAMETP YaCTHI] OT JOJIE MUKPOHA 0 HECKOJIbKUX JIECATKOB MUKPOH C MOJIYyYEHUEM Y3KOTrO
pacopeienieHus MPeuMyIIeCTBEHHOT 0 pa3Mepa yacTull. [1o u3BecTHoMy crioco0y sSIMOHCKOM KOMITAHUU

Cymutomo Kemukan Komnanu, Jinmuten, mopoiiok H-OKCI/IHa AJIFOMUHHUS TIOJIY4aroT MyTeM MPOKaJIUBaHUA, 110
KpaiiHelt Mepe, 0JJHOTO UCXOJHOTO MaTepuana, BRIOPaHHOTO M3 MOIU(PUKAIIUN OKCUIA ATFOMUHUS U
coenuHeHul amomMunus. [IpokanuBaHue NPoBOAST B rajoreHcoepxKaiiei atmocdepe, KoTopas BKIIOUAET
ra3000pa3HbIil TaJIOreHu1 BOIOPO/Ia, ra3000pa3HbIil TajoreH Wi CMeCh ra3000pa3HOTro TajloreHa 1 mapa.
[ocnenyroiee aeraaoreHUPOBaHUE MO3BOJISET MOIYYUTh MPOAYKT BEICOKOTO KauecTBa; MOPOIIOK albda-
OKCHJIa aIFOMUHHS UMEET YUCTOTYy 99,9%, ofHaKO XapaKTepu3yeTcsl 3HAaUUTEIbHON ce0eCTOMMOCTEIO.

Jist pou3BOACTBA alb(a-oKCH1a aTIOMUHHS JUIUTEIEHOE BPEMs IIIMPOKO HCTIONIB3YETCS METOJ
TUAPOTEPMATBLHOTO CHHTE3a, UMEHYEMBI MHOT/Ia CTIOCOO0M TuaApoTepMaibHOi 00padoTku (Willam J. Dawson.
Hydrothermal Synthesis of Advanced Ceramic Powders. Ceramic Bulletin, 1998, vol.67, Ne 10).
lMunporepmanbHbIil CUHTE3 U3BECTEH KaK METOJ JICHIEBOI0 MTPOU3BOICTBA KEPAMUUECKUX MMOPOIIKOB. DTOT
METO]I IPEJICTABISIET COO0H BIAKHYIO (THAPO-TEPMATBHYIO) XUMHUYECKYIO0 TEXHOIOTHIO ISl TOTy4eHUS
MPSIMBIM ITyTE€M MOPOIIKOB OKCUIHBIX COeAMHEHM. [ nIpoTepManbHblil CUHTE3, IPUMEHSEMBbIH JIJIS TOTYYeHUS
KepaMUYECKUX MOPOIIKOB, IPEICTABISAET COO0M BOIHBIN XUMHUECKHIA MTPOIECC, MTO3BOJISIIOIIHNA MOJIy4aTh
KpUCTAJTMUECKHe 0€3BOAHBIE TTOPOILIKU. DTOT MPOIECC OTIMYAETCS OT U3BECTHOM 30J1b-TEIHEBON TEXHOJIOTHU
TaKHMHU [TapaMeTpaMu, Kak TeMIEpaTypa U JaBJIeHHUE, COIPOBOKAAIONINE PEAKIIUI0 CUHTE3UPOBAHUS
KepaMU4ecKHX MopoikoB. Kak npaBuio, TemnepaTypy OIMyCKaroT J0 TOUKH MEXAY TEMIEPaTypoil KUMEHUS
BOJIbI M TaK Ha3bIBAEMOI KPUTHYECKON TeMIepaTypoil, coctasistomen 374° C, B uHTEpBaje 1aBiaeHuil 1o 25
MIIa (US 2001/0043910 A1, Patent Application Publication, k1. 424-63, 2001). beuti npeAnpuHATHI
pa3IMyHbIE MOTBITKY B JAHHON 00JIaCTH ISl TIOTYYEHHUS] KPUCTAIIIOB KOPYH/Ia 3aIaHHOTO TabuTyca U
pa3MepoB.

Tak, B marente US 2642337 packpsIT CIIOCO0 MOTYISHUST METKOKPUCTAUTMUYECKOTO KOPYHIA C pPa3MepoM
kpuctasioB 70-150 MKM U3 rUApOKCHIA ATFOMUHUS TyTEM €0 HarpeBa B Mapax BOJbI B aBTOKJIABE 710
temriepatypbl He 6osee 450° C. [Ipu HarpeBaHUH B aBTOKJIaBE 3a cueT (Da30BOr0 MpeBpaIeHUs BOJbI B Iap
cosnaetcs nasienue He menee 30 atM. [lo uzBecTHOMY crtocoOy 06pabOTKy THAPOKCHIA ATFOMUHUS BEIyT IPU
nasienuu 30-250 atm u Temneparype u3 auamnazona 350-450° C B teuenue 20 yacos.

ITo cnoco6y EP 1148028, k1. C 01 F 7/02, 2001 r. anbha-oxcua aTFOMUHAS MOTYYal0T B BUJIE TNIACTUHYATHIX
KpuCTaioB pazmMepom 0,5-25 MKM B TIOTIEPEYHHUKE U OTHOIICHUEM "TuaMeTp/cpeaHss ToMmKHA" B JUana30He
50-2000 ¢ xopo1Io BeIpa)kKeHHON TEKCTYpUpOBaHHOH Gopmoii. Takue "croncTrie" YacTHIBI KOPYHIA,
HMMEIOIIUE TOHKOTUIOCKOCTHYIO (DOpPMY YaCTHUI[ OKCHJIa TOTYy4atoT METOJOM THAPOTEPMAIBHOTO CUHTE3a, B
KOTOPOM K UCXOHOMY MaTepuany KOpyHIy J00aBISIOT BOY, IIOCJIE Y€TO OCYIIECTBIIAI0T HarpeB a0 450° C.
JUJ1sl OJTHOTO MPOTEKAaHUs PEaKIK MPEeBpaIleHus B ajdb(a-oOKCHI aTIOMUHUS TpeOyeTcs: He MeHee 24 4acoB.
JlaBiieHue B aBTOKJIaBE MOIJIEPKUBAIOT HA ypoBHE 5-25 MIla. CooTHOIIEHHE MEXTy TEMIIEPATYPOl CUHTE3a U
JABJICHUEM JUISI METOJ1a THIPOTEPMAIILHOTO CHHTE3a BhIOMpatoT B o0mactu obpazoBanus Al ;03 (kopyHn) Ha
nuarpamme coctosius Al Oz - HyO.

B narentax RU 2092438, xi1. C 01 F 7/02, 1991 r.; RU 2167817, xkn. C 01 F 7/02, 1999 r., a takxke RU
2093464, k. C 01 F 7/02, 1997 r. onucanbsl MOJU(PHUIUPOBAHHBIE CIIOCOOBI TOTYUYEHUS
MEJIKOKPUCTAUNINYECKOT0 KOPYH/Ia B JIAOOPATOPHBIX YCIOBUAX IIyTEM TEPMOINApOBOil 00pabOTKH ruApoKcuIa
aIIOMUHMA IpU TemnepaTtype u3 nuamnaszona 350-450° C u naBiennu Boasl 50-300 atm. [lomydeHHBIN IPOIyKT
HMEET BBICOKYIO BIa)KHOCTh, IIPY 3TOM OH XapaKTEPU3yeTCsl BBICOKMM COJIEpKaHHEM IIpUMece U HU3KOH
BOCIIPOU3BOAMMOCTHIO (PU3MKO-XUMHUUECKUX CBOICTB, IOCKOJIBKY €T0 COCTAB MOJIHOCTHIO ONpPeAeIsIeTCs
COJIEpKaHUEM IIPUMECH B UCXOJITHOM CBIPhE.

B marente RU 2015105, xi1. C 01 F 7/02, 1992 1. packpbIT THIPOTEPMAIIbHBIN CIOCO0 moyueHus anbda-
OKCH/JIa aJIFIOMUHMS, B KoTOpoM Iipu Temmneparype 370-450° C u nasnenun 100-800 atM 06pabaThiBatoT cMech
TUAPOKCHUIA aJTIOMUHUS M OCHOBAHMSI, B COCTaB KOTOPO BKIIIOUEHO XpoMcoaepxaiiee coequnHenue. [Ipomecc
BeayT 41 vac, mocie yero aBTokiaB oxjaxaaroT. [To marenty RU 2052383, k. C 01 F 7/02, 1996 r.

OCYIIECTBIISIOT CIIOCOO MOTY4YE€HHUs TOHKOIUCIIEPCHBIX MOPOIIKOB KOPYHA IIyTEM TEPMOOOPAOOTKH B
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ABTOKJIaBC THAPOKCH A AJIFOMHUHHA C BOJHBIM PAaCTBOPOM MUHEpAIN3aTOPa, B KAUCCTBEC KOTOPOI'0 HUCIIOJIB3YIOT
COJIb JIUTHA.

HOHy‘ICHHHfI M3BECTHBIMH CIIOCOOAMHU OKCHU I aTFOMHUHUA UMECT XOPOIIYHO a6paSI/IBHYIO CHOCO6HOCTL, OJJHAaKO
HUMCECT BBICOKYIO BJIAXKHOCTb U HU3KYIO BOCIIPOU3BOAUMOCTE €TI0 (1)I/ISI/IKO-XI/IMI/III€CKI/IX CBOICTB BBUOY CHIILHOM
3aBUCHMMOCTH OT COCTaBa an/IMeceﬁ HUCXOOHOT'O ChIPbA.

Haubonee O1M3KUM 110 TEXHHYECKOW CYIITHOCTH M JOCTUTAEMOMY PE3yJIbTaTy K 3assBICHHOMY CIIOCO0Y
SBIISICTCSI CIIOCOO MOTYYEHHUS METKOKPUCTAILTMYECKOTO alb(a-0KCHa allOMUHISI METOZOM THIAPOTEPMATILHOTO
CUHTE3a, BKIIFOYAIOIIHMI HATPEB B aBTOKJIABE BOJIBI M OKCHU/IA WIIA THPOKCHIA AIFOMUHUS 10 TEMIIEPaTyphI
cuntesa 250-400° C mpu MOBBIIIIECHHOM JIaBJICHUH U BBIIEPKKY 1pu 3Toi Temmneparype (SU 1477682, xi. C 01

F 7/02, 1989 r.). MenKoKpuCTaTUIMIECKHA KOPYHT (D{ -Al;03) momy4aroT B 1aO0OPaTOPHBIX YCIOBHSX ITyTEM
00paboTKK1 aMOP(HOro ruAPOKCHIA AJTIOMUHUS B aBTOKJIaBe B aTMOC(epe MapoB BOABI B IPUCYTCTBUU
aKTHUBATOpa U pa3IMYHbIX BpeMeHax peakuuu. [lo nanHOMy crioco0y nporecc 00paboTKH HCXOIHBIX
WHTPEIUEHTOB JJUTENCH, a I03TOMY HEIIPUTOJEH [yl KPYITHOTO IPOMBIIIJIEHHOTO UCTIOIb30BaHUsA. XOTS B
M3BECTHBIX CITOCO0aX TUIPOTEPMATBHOTO CHHTE3a MPEIBSIBIISIOTCS BHICOKHE TPEOOBAaHUS K YPOBHIO
CoJIepKaHMUs MUHEPAJIbHBIX ITPUMecei B UCXOAHOM chbipbe (He Ooinee 0,015 Bec.%), onHaKo momyyaeMblit
MOPOIITKOOOpa3HbINA amb(da-oKCH I aTIOMHHMS UMeeT conepskanue npumeceit Fe, Cr, Cu, Ca, Ti, 3HaunTensHo
MPEBBIIIAIOIIEE YPOBEHB, TPEOYEMBbIii Il U3rOTOBJICHHUS JIeWKocandupa 1 KepaMUKy.

B pamMkax naHHOM 3asBKM pelaeTcs 3aj1a4a pa3padoTKU TaKOW MPOMBIIUIEHHOW TEXHOJIOTHH, KOTOpast
MO3BOJIMJIA OBI MOJTy4aTh MEIKOKPUCTANTUICCKUAN allb(a-0KCH] aTFOMUHHS B BUJIC TIOPOIIKA, KOTOPBI HMEET
BBICOKYIO YHCTOTY OKCHA aJTFOMHHUS O€30THOCUTEIBHO K COACPKAHUIO IPUMECEH B UICXOIHBIX HHIPEAUEHTAX,
HU3KOE coziepkanue Biaru. Mimeercs notpeGHOCTD B pa3paboTke criocoda ¢ MOBBILIEHHON
BOCIIPOM3BOIUMOCTBIO (PU3UKO-XUMHUYECKUX CBOMCTB MEJIKO3EPHUCTOI'0 KOPYHIA U C MaJIOH SHEPrOEMKOCTBIO
MIPOU3BO/ICTBA.

[NocraBneHHas 3a/1a4a pemaeTcs TeM, 4TO B CIIOCO0e MOTydeHHsI MEJTKOKPUCTAJUIMIECKOTO allb(ha-oKcHuaa
ATIOMHUHHS METOAOM THIPOTEPMAIILHOTO CUHTE3a, BKIIOYAIOIIEM HarpeB B aBTOKJIABE BOJIbI U OKCUAA UITU
TUAPOKCUIA ATIOMUHUS 10 TemrepaTypbl cuHTe3a 250-400° C npu NoBBILIEHHOM JaBJICHUH U BBIIEPXKKY IIPU
9TO TeMIepartype, ykasaHHbIC BOAY U OKCHJI WM THAPOKCH]I aTIOMUHUS OepyT B cooTHoeHuu 1: 0,7+ 1,2
COOTBETCTBEHHO, a BBIZICPKKY MPoBOAST npu AasieHun 300-600 aT™, mpu 3TOM MOCTE BBIICPKKH MPU
TEMIEpaType CUHTE3a B TeUeHUE BpeMeHU He MeHee 2() 4acoB MPOBOAST TepMOOOpabOTKY MO0 B IpoIecce
OXJIKJEHUS OT TEMIEpATypbl CUHTE3a /10 TEMIIEPATYPhl OKPYXKAIOIIEH Cpe/ibl B TEUEHUE BPEMEHU He MeHee 24
4yacoB 0€3 CHIDKEHU TaBJIeHus, MO0 CHavaia py TeMIlepaType CUHTEe3a CHUKAIOT JaBJIEHUE CO CKOPOCThIO
20-50 atm/gac 10 aTMOC(hEpHOTO JaBJICHHUS, a 3aTEM OTKJIFOYAIOT HarpeB.

[Ipu 3TOM Harpes 10 TeMnepaTypbl CHHTE3a OCYIIECTBISIOT B PEKUME KOHTPOJIMPYEMOTO yIAJICHUS TTapOB
BO/JIbI.

[IpeanouTuTeILHO BECTH HATPEB JI0 TEMIIEPATYPHI CHHTE3a CO CKOPOCTHIO HEe Oosee 10 rpaj/yac.

Ilenecoobpa3Ho IpH MOIYYEHUH KPUCTAJUIOB KOPYHA Pa3IMYHOr0 rabuTyca HarpeB HCXOAHBIX HHIPEIHEHTOB
IIPOBOAMTH B IPUCYTCTBUU aKTUBATOPOB, B3sAThIX B KosinyecTBe 0,001 - 1 Bec.%.

CyIHOCTh TaHHOT'O N300pETEHHsI COCTOUT B YCTAHOBJIEHUH TPUUMHHO-CJIEJICTBEHHON CBSA3U MEXTY (PU3UKO-
XMMHUYECKMMH CBOMCTBaMH alib(ha-OKCHAA aTIOMUHUS U TEPMOJIMHAMUYECKUMH PEKUMAMHU €r0 MOJIy4YeHHs B
OTCYTCTBHE OOILIEU3BECTHBIX 3aKOHOMEPHOCTEH (PU3MKO-XMMUYECKOT'O COCTOSIHUS BEILIECTBA MOCTe
TUAPOTEPMAIBHON 00pabOTKH UCXOIHBIX MHTPEIUEHTOB O€30THOCUTEIBHO K UX IPUMECHOMY COCTaBY B
YCIOBUSAX U30BITOUHOTO COJIEPKaHMs BO/IbI IO OTHOILIEHHIO K OKCUAY JTMOO ruApOKCH Ty anmtoMuHus. [Topomiok
MEJIKOKPHCTAJUIMYECKOTO allb(ha-aTFOMUHUS MOIYYaroT MPSMBIM ITyTEM U3 pacTBOpPa B Pe3ysIbTaTe MPOTEKAHUS
IIPU BBICOKOM TEMIIEPATYPE B BOJE CIOXKHBIX peakumil. KoHTponupys npouecc B3auMOAEHCTBUS NCXOIHBIX
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WHI'PEIMEHTOB, BPEMsI PEAKIIUH, TEMIIEPATYPY, IPUPOLY U YPOBEHb PACTBOPEHHBIX IPUMECEHN, MOKHO
MOJTyYUTh O€3BOJIHBIC KPUCTAIIIMUECKUE MTOPOIIKH C HU3KUM COJIEp’KaHHEM IIPUMECEH.

B nanHOM crioco6e noiay4eHus: METKOKPUCTAIIIMYECKOTO m-oxcnna QIFOMHUHUS MICXO/JHBIE HHTPEINEHTHI,
OKCH/JI WJIM TUAPOKCH]] AIFOMUHHUSL, O€pYT MPH U30BITOUHOM COJIEP>KaHUU BOJIBL, @ TOCIE UX THAPOTEPMaIbHOM
o0Opabotku npu Temneparype cuaresza 250-400° C u nasnenuu 300-600 at™ mpoBOAST TEpMOOOPaOOTKY JIMOO B
PEeXUME KOHTPOJIMPYEMOT'O OXJIAXKJIEHHUS OT TeMIIepaTyphbl CUHTE3a JI0 TeMIepaTyphbl OKPYKaoLIei cpeibl B
TE€YeHHE BPEMEHHU HEe MeHee 24 yacoB 0e3 CHUKEHHUsI IaBJICHUs, TUOO B PeKUME CHIDKEHUS 1aBJICHUS IPU
TEeMIepaType CUHTE3a co CKOpocThio 20-50 atm/uac ot gaBnenus 300-600 at™ 10 aTMOC(hEpPHOTO AABJICHUS C
MOCJIEYIOIUM OTKIIFOUEHUEM HarpeBa. [ upoTepMalbHbIi CUHTE3 B YCIOBUSIX U30BITOYHOTIO COIEPIKAHUS
BO/JIBI IO OTHOILIEHHIO K OKCUAY WM THAPOKCUIY aIIOMUHHS C TIOCIIEAYyIoNIe TepMO0OpabOTKOM B € IMHOM

o o
TCXHOJIOTHUYCCKOM IUKIIC TO3BOJIACT B JAJIBHCHUIIICM ITOJTYUUTH HNPOMBIIIIICHHBIM CII0COOOM -OKCUJg
AJTFOMMHUS BEICOKOM CTENEHH YHUCTOTHI 0€30THOCUTEILHO K IIPUMECHOMY COCTAaBY UCXOAHBIX MHI'PEANCHTOB.

o
Cy1uHocTs U300peTeH s MOSICHAETCS CIIOCO0aMU MOTyYEHHsI METKOKPUCTAJUIMYECKOTO  -OKCH/1a ATFOMUHUS.
IIpumep 1.

B mpowmebrnennsiit aBroknas tuna EYB-1-70-7,4-01, umeromuii padounii oo6bem 6,9 M , OCHAILIEHHBIN IByMs
cUCTeMaMH cOpoca JIaBlicHUs (Tak Ha3bIBaeMasl CTPABIMBAIOIIAs CUCTEMA), TIOMEIIAIOT 5 T MOPOIIKA OKCHIA
ATIOMUHUS 1 3JIMBAIOT 4,2 T TUCTUILTUPOBAHHOM BOABI. M30BITOK BOJIBI COCTaBMII 2,2 T, TOCKOJIBKY IO
JTUarpamMMe COCTOSIHHS “‘“TeMIiepaTypa-AaBieHue” I MOJTydeHUS TIOPOIIKa anb(a-oOKCH 1A aTFOMIHHS
HE00X0IMMO OBLIO 3aJIUTH TOJBKO 2,1 T BOJBI (C yueTOM 00beMa, 3aHUMAEMOTO OKUCKHIO ATFOMUHUS).
CooTHOIIICHNE UCXOIHBIX PEareHTOB B peaKIMOHHOW cMecH coctarisieT Al,03:H,0 = 1:0,84.

ABTOKJIaB C HCXOAHBIMH WHTPEIMEHTAMH TI0CJIE TEPMETHU3ALMU HarPEBAIOT CO CKOPOCTHIO 6 Trpaj/4ac 10
temneparypbl cuatesa 390° C u nmoaaepxuBatoT pabodee AaBlIeHNUE B aBTOKJIABE MMyTeM KOHTPOIHPYEMOTO
yIaJIeHUsI TapOB BOJIBI B MPOIIECCE HArpeBa Tak, 4ToObl OHO Haxoauioch B Auana3zone 300-400 arm. C stoit
LEJIbIO MTPU JOCTUKEHUNU AaBieHus: BeanunHbl 240-280 aTM OTKPBIBAIOT CTPABIIMBAIOLIYIO CUCTEMY IS
BBIITYCKaHHUS N30BITOYHBIX TTAPOB BOBI, POIOIKASE HATPEB U TOJICPKUBAs 1aBiieHne B nHTepBaje 240-280
at™. [locne noctkenus B aBroksaBe temieparypsl 380° C mpekpariaioT copoc AaBiaeHHs. 3aTeM HarpeBaroT
aBTOKJaB 110 TeMiiepaTypbl 390° C, nmoguumast naiaenue 10 310 atM. BeiiepkuBaroT peakliMOHHYIO CMECh ITPU
TemrepaType cuHTe3a 96 yacoB 70 3aBeplIeHUs poliecca NePEeKPUCTALIM3AMY U TPOBOJIAT TEPMOOOPadOTKY
B MMPOIIECCE OXJIAKIACHHSI CO CKOPOCThIO 10 rpaa/gac 10 TeMrepaTypbl OKpYKaroIe cpebl B TeueHue 36
yacoB. [locie 3Toro aBTOKJIaB BCKPHIBAIOT U U3BIEKAIOT MEIKOKPUCTAIUIMYECKUH anb(ha-OKCH]] aTFOMUHUS B
BHjie nopomka. [lonmydaemeie Mesikue KpucTamuibl KopyHaa pazmepoM 10-50 MKkM UMEIOT TPUPOIHYIO OTPAHKY.
Ipu 3TOM coneprkaHue MpuMecel yMeHbIIaeTcs cieayomuM oopasom: okucu kanus ¢ 0,05 no 0,007 Bec.%,
okucu xene3a ¢ 0,01 mo 0,004 Bec.%. B nenom cymmapHoe coaeprkaHue mpuMeceid yMEHBIIIMIIOCH B 2 pasa C
0,10 mo 0,05 Bec.%.

[Tpumep 2.

Crioco6 ocyIeCcTBIIAIOT aHAJIOTHYHO IPUMEPY 1 ¢ HCIOIb30BaHNEM THAPOKCHUIA AFOMUHMSL, KOTOPBIH OepyT B
KOJIMYECTBE 5 T U 3ayIMBatOT 4,2 T BoAbl. [1o nuarpamme cocTostHus “‘“reMiieparypa-aaBieHue’ JUisl TOTy4eHus
3aJJaHHbIX ITapaMETPOB KOPYH/Ia B aBTOKJIaB HEOOXOAMMO ObLI0 3a1MTh 1,79 T BOJIBI ¢ yueToM 00beMa,
3aHMMAEMOI'0 THUJIPATOM OKHMCH aJtOMUHUS. M30BITOK 3aJIMTOM BOJBI COCTaBUI 2,4 T C y4ETOM BBIJICIUBIIEHCS B

npoliecce KPUCTAILTU3AIMH, COITPOBOXKIAEMOM MPOTEKAHUEM PEAKIIUU AI(OH)3_} Al,03+H0. Iporecc
TEPMOOOPAOOTKH TOCIIE BBIICPIKKH MPH TeMiiepaType cunTe3a 400° C 10 oKkoOHYaHUs Tporecca
KPUCTAJLTU3AIAN TIPOBOJISIT B YCIIOBUSX CHIKCHHUSI IABJICHUSI CO CKOPOCTRIO 35 aTM/4ac oT pabodero JaBICHHS
510 at™ o atMocdepHoro. 3aTeM aBTOKJIAB OXJIAXKIAI0T, BCKPBIBAIOT M MU3BJICKAIOT MOPOIIOK
MEJTKOKPHUCTAUTNIECKOTO anb(a-okcuaa amroMuHus. [lorydart 2,65 T METKOKPHCTAJUTMYECKOTO KOPYH/IA C

142



dpakmueit ot 120 go 200 mxm. [Ipu 3TOM cCyMMapHOe conepxaHue mpuMeceit ymenbiaercs B 2 pasa ¢ 0,02 1o
0,016 Bec.%.

o o
B Ta6nm];e MMPUBCACHLBI PE3YJIbTAThI UCCIICAOBAHUN MMOPOIIKA MEJIKOKPUCTAIIIMYECKOTO  -OKCHUJA aJIFOMUHUA,
MOJIYYCHHOT'O 110 ﬂaHHOﬁ TCXHOJIOTHH.

Tabn

Tun npumecu Copneprxanue, Bec.%

. . o
Ucxonubiii Mmatepuan Llenesoii mpoxykr (-

Al,05)
Na,O 0,3-0,5 0,1-0,001
Fe,03 0,009 0,001
SiO, 0,02 0,002

AHanu3 npuBeJICHHBIX B TA0JIHIIE PE3YIBTATOB MMO3BOJISIET CAIENATh BHIBOJ O TOM, YTO JaHHBIN
TUAPOTEPMATBHBIA METOJ C UCTIOIB30BAHUEM H30BITOYHOTO COJIEPKAHUS BOBI IO OTHOIICHHIO K COACPKaHUIO
OKCH/JIa WM TUAPOKCHUIA AIFOMUHUS B COCTaBE UCXOHBIX UHIPEIUEHTOB, BKIFOYAIOLIUHN dTall
TepMOOOPaOOTKH, TO3BOJISET MOIYYaTh MOPOIIOK OKCH/IA aIFOMUHUS BHICOKOW CTENEHH YHUCTOTHI.

Cy1ecTByeT MHOKECTBO Pa3JINYHBIX KOHEUHBIX IIPUMEHEHUN X. OKCH/JIa aJIFOMHUHHS, ITOJIy4EHHOT O
MIOCPEJICTBOM JaHHOTO crocoba. M300peTeHne MOXKeT ObITh CIOIB30BAaHO MPU MPOMBIIIEHHOM MOJIY4€HUU
MEJIKOKPUCTAIIIMYECKOTO OKCUA AIIFOMUHUSA, COOTBETCTBYIOLLETO 10 YUCTOTE ONTUYECKOMY KIIACCY
KPUCTAJJIOB. DTO NPUBOAUT K Py KOMMEPUECKUX IPEUMYILECTB, BKIIIOYasi CHOCOOHOCTH MOTY4YEeHUs KOPYH/A,
COOTBETCTBYIOLIETO TPEOOBAHUSAM K CBHIPHIO [T U3TOTOBICHUS JelKocan(upa Uiu CBETOIPOMYCKAOLIeH
KEPaMUKH.

dopmyaa I/I306D6TeHHﬂ

1. Crioco6 monmy4yeHus: MEJIKOKPUCTAITNIECKOTO alb(a-oKCH/1a aTFOMUHIS METOJIOM THAPOTEPMAIILHOTO
CHHTE3a, BKJIIOYAIOLINI HarpeB B aBTOKJIABE BOJIbI M OKCU1A WIIM THIPOKCHU/IA AIFOMUHMS 1O TEMIIEpaTyphl
cunTte3a 250-400°C npu NOBBIILIEHHOM JABJICHUH U BBIIEPKKY IIPU 3TOM TEMIIEpaType, OTINYAIOIIUNCS TEM,
YTO OKCUJ MM FMJIPOKCU aTFOMUHUSA U BoAy OepyT B BecoBoM cooTHomeHuu 1:0,7-1,2 cooTBETCTBEHHO, a
BBIIEPKKY ITPOBOAAT npH fasiaeHuu 300-600 atM, mpu 3TOM Hociie BBIIEP>KKH IIPU TEMIIEpAType CUHTE3a B
TedyeHue BpeMeHH He MeHee 20 4 MPOoBOJAT TepMOooOpaboTKy 100 B MPOLIECCE OXJIAXKIEHUS OT TeMIepaTyphbl
CHHTE3a JI0 TeMIIEpaTypbl OKPY>KAIOIICH Cpelibl B TeUeHHE BpeMEHU He MeHee 24 4 0e3 CHIKCHUS TaBJICHMUS,
a100 B mpoliecce CHIKEHUS JaBJIeHUs IIPU TeMIIepaType CHHTe3a co ckopocThio 20-50 atm/4 10
aTMOC(epHOro JaBIeHUS C MOCIEAYIOIUM OTKIIOUEHUEM HarpeBa B aBTOKJIABE.

2. Cnoco0 1o 1.1, oTIuyaromuics TeM, 4To HarpeB 0 TeMIIepaTypbl CHHTE3a BEIyT CO CKOPOCThIO He Ootee 10
rpaa/d.

3. Cnoco0 o 1.1 wiu 2, oTyInyarouuiics TeM, 4To HarpeB B aBTOKJIABE JI0 TEMIIEPATyphl CUHTE3a
OCYIIECTBIISIOT B PEKUME KOHTPOJIMUPYEMOT'O yAJIEHUS [1aPOB BOBI.

MMA4A - locpouHnoe npexkpamenue aeiictBusi narenta CCCP uiau natenra Poccuiickoii @exepanuu Ha
u300peTeHne U3-32 HEYIIATHI B YCTAHOBJIEHHBIH CPOK MOLLJIMHBI 32 MOJ/IeP:KaHUe MATEHTa B CHJIe

Jarta npekparenus aeiictus narenta: 11.03.2006

N3zpemenue onyonukoBano: 20.02.2007 BMU: 05/2007
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14 .
Hcnonp3oBanue: IIpyu NOJIY4YCHUHU  -OKCHUJa aJIIOMHUHUA. CyL[IHOCTI)Z MOJIydaeMbId  -OKCHUJ aJIFOMUHHSA, COACPIKUT YaCTUIIbL

[k 4
MOHOKPHCTAJIMYECKOTO  -OKCHJa aTFOMHHUS, KOTOPBIE OIHOPOIHBI M HE COJEP)KAaT BHYTPH ce0s YaCTHIIBI KPUCTAJIIA-3aTPaBKH,
HMMEIOT OKTa- WM OoJiee BEICOKYIO MOJIM3IpHUIecKyto popmy, nMerot otHomeHne D/H ot 0,5 no 3,0, rne D npencrasinsier coboit
MaKCUMAaJIbHbIN AMaMETpP YaCTHUIIbl, HapaJlyIebHbIA MJIOCKOCTH T'€KCarOHAIbHON PEIIeTKH B eKCaroHaJIbHOM MIOTHOYNAKOBAaHHOM
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pemretke gactuil, a H npeacrarmser coboil muaMeTp, IEpIeHIUKYISAPHBIN TIIOCKOCTH I'eKCarOHaIbHOM PEIIETKH, UMEIOT CPETHHMA
JHaMeTp YaCTHUI[ OCHOBHOM (hpakuuu OoJsiee 5 MkM U He 6osiee 30 MkMm, coaepikanue HaTpus menee 0,05 mac. % B Buzae Na,O, u
YHCTOTY OKCHAa amoMuHus He MeHee 99,90 mac. %. 3 3. m.¢-1s1, 6 wi., 2 Tabm.

o o
Hacrosmee I/I306peTeHI/Ie OTHOCHUTCA K -OKCHIY aJIlOMHUHUS. HOpOH_IOK -OKCHJa aJJtOMUHUA HAIICI HIMPOKOC MPUMEHCHUC B
o
Ka4yeCTBC a6pa3HBa, CBIPBA I CIIEYEHHBIX TPOAYKTOB, MaT€prajia i INITAa3MEHHOT'O PACTIBIJICHU S, HAIIOJHUTEA U T.I1. -OKCI/I,Z[

QIIOMHHUS COTJIACHO HACTOSIIEMY H300PETEHHIO COAEPKHUT YaCTUIIBI MOHOKPUCTAIIIMYECKOTO D{-OKCI/I)Ia AIIOMUHUS, KOTOPbIE
SBIISTFOTCSI HEArJIOMEPUPOBAHHBIMY YAaCTUIIAMU M MIMEIOT YHCTOTY, CTPYKTYPHYIO OJTHOPOJHOCTB M Y3KO€ PaclpeaeieHie YacTUI] 1o
pasMepaM U HalluIM IIMPOKOE IIPOMBIIIIIIEHHOE IPUMEHEHNE B Ka4ecTBe adpa3nBa, ChIPbs JUIsl CIIEYEHHBIX MPOAYKTOB, MaTepHaia s
IIa3MEHHOTO HAIBUICHHUS, HAIOJIHUTES, ChIPbsI IS MOHOKPHCTAIIIIOB, CBIPbS TSI HOCUTEIS KaTaJIu3aTOPOB, ChIPhSI IS

o
(ITyOpEeCIIEHTHBIX BEIECTB, CHIPhS IS KaIlCYJIIMPOBAHUS (TE€PMETHKOB), CHIPhS ISl KEpaMHUUECKUX QMIBTPOB U T.1.  -OKCcHI
TIOMHHUS COTJIACHO HACTOSIIIEMY H300PETEHHIO UMEET UCKITIOUUTEIBHO BBICOKYIO YHCTOTY U MOXKET ObITh UCIIOJIb30BaH, B
YaCTHOCTH, B KA4eCTBE MCXOTHOTO MaTepHaia I MOHOKPUCTAJIOB aTfoMOUTTpreBoro rpanata (AWUD), candupa, pyonna u 1.1. 1

BBICOKOYUCTBIX CIIEYEHHBIX MPOJIYKTOB, IPU MOIYYEHUH KOTOPBIX HEJb3s IPUMEHATh  -OKCHUJ AIOMUHHS HU3KOH YHUCTOTHI.
o
Iopormmok — -oKcHaa aTIOMUHUS IIHPOKO IPUMEHSETCS B KauecTBEe abpa3uBa, ChIPhsI CIIEYEHHBIX MPOAYKTOB, MaTeprana s

&4
TUTa3MEHHOTO HAITBUICHHSI, HAMIOJIHUTENS U T.JI. IOPOIIOK  -OKCH/IA aJFOMUHHUS, TTOJYYEHHOTO TPaAUIIMOHHBIMH CIIOCO0aMHu,
BKJTIOYAET TOIMKPHUCTAIUIB HEMPABMILHOW ()OPMBI, COAEPKHUT MHOTO arJIoOMEpaToB M MMEET IINPOKOE paclpeiesIeHHe YacTHI 110
pasmepam. [yl HEKOTOPBIX PHIIOKEHUH YNCTOTA TAKUX PAa3HOBUAHOCTEH IMMOPOLIKOB HeAOCTaTOuHa. YTOOBI CHATH 3TH IPOOIIEMBL,

. o .
IU1sL 0COOBIX MTPUIIOKEHHH CTaIH MCIIOJIB30BATh IOPOLIOK  -OKCHIA aJIOMHHUS, IOJTYYSHHbIH ClIelnaIbHBIMH CIIOCO0aMH, O
KOTOPBIX MOWET peub Hke. OTHAKO TH CHEIHAIbHBIE CIIOCOOBI IO -TIPEKHEMY HE MOTYT 00eCTIeunTh BEIOOpOUHEIH (arbitrarily)

o o
KOHTPOJIb (POPMBI MJIH IMAMETpa YacTHIl  -OKCHJa altoMUHUS. [109TOMY OBLIO TPYIHO TOJIYYHUTh MOPOLIOK  -OKCH/A AJIFOMHHUS,
HMMEIOIINN Y3KO€ paclpeeleHue YaCTUIl II0 pa3MepaM.

W3BecTHBIE crienMalIbHBIE CIIOCOOBI MOJTYYESHUS TOPOLIKa D{-oxcnﬂa IIOMHHUS BKIIIOYAIOT CIIOCO0, IPH OCYIIECTBICHUH KOTOPOTO
HCIIONIB3YIOT THAPOTEPMANTBHYIO PEAKLIMIO THIPOKCHIA AIFOMUHIS (MMEHYEMbIH fanee crioco0oM rHApoTepMalIbHOM 00paboTKH);
CI0Cc00, BKIIIOYAIOIINiT foOaBieHe (uItoca U OKCHIY aTFOMUHMS, TIUIABJICHNE U OCaXIeHne (MMEHYEeMBbIi Jjanee QIrocoBbIM
crioco0oMm); 1 coco®, MpH KOTOPOM THAPOKCH] ATFOMHAHUS 00KUTAIOT B IPUCYTCTBUU MHUHEPAIH3aTOpa.

Uro kacaercst THAPOTEpMATILHOTO crtoco6a, To B JP-B-57-22886 (Tepmun "JP-B" 31eck o3Havaer "mpomie mas SKCIepTH3y
OMyOIMKOBaHHAs 3asiBKa Ha MATCHT SMOHUK'") PACKPHIT CIIOCO0, IPH OCYIIECTBICHHH KOTOPOTO 00aBIISIOT KOPYH/I B KA4eCTBE
3aTPaBOYHOTO KPHCTAJUIA, YTOOBI PETYIMPOBATh Pa3Mep YacTHIl. DTOT Coco0 BKIIOYAET CHHTE3 IIPH BHICOKOH TEMIIEPATYpPE U MO

. [k 4
BBICOKHMM JAaBJICHUEM, YTO JCJIACT HOﬂy‘{aeMbII/I HOpOH_IOK -OKCHJaa aJIKMUHUA [[OpOFI/IM.
CormacHo uccienoannio Matsui, et al. (Hydrothermal Hannou, Hydrothermal Reactions), v 2, p. 71-78 "Growth of Alumina Single

ol .
Crystal by Hydrothermal Methods"), MOHOKpUCTa/LIT  -OKCHJIa ATFOMUHMS, TTOJIYYEHHBIH IIyTEM BBIpAIlMBaHNsl MOHOKpHUCTAILIA

OKCHJIa aJTIOMUHHSA, COAEPIKAIIETO XPOM, Ha 3aTPAaBOYHOM KPHCTAIUIE cardupa (D{ -OKCHIa AIIOMHAHUS) CIOCOOOM THAPOTEPMAIHLHOTO
BbIpanMBaHus (CrrocoOOM ruipoTepMalibHON 00pabOTKH), COEPIKUT TPEIUHEL. [1py ncciae0BaHuy 0JHOPOAHOCTH KPHCTAJIa C
LIETIbIO BBISICHEHNSI IPHYKH HOSABIICHUS TPELMH NOATBEPAMIOCH, YTO HA TPAaHUIIe MEXIY 3aTPaBOYHBIM KPHCTAIIIOM, H
BBIPAIIMBAEMBIM KPHCTAIIIOM CYIECTBYET OOJbIIast AeopMaLisi U YTO INIOTHOCTD SIMOK TPAaBJICHHS B BBIPAIIMBACMOM KpUCTAJLIC
BOJIM3H ATOH I'PaHUIIbI, CUUTAIOIIASICS COOTBETCTBYIOLIEH NIOTHOCTH ANUCIIOKAIHA, BbIcOKa. M3 paccmarpruBaeMoro cooOuieHus
BBITEKACT, YTO TPELIMHBI, IPEINOI0KUTEILHO, CBA3aHBI C TAKOH NedopMarmei WK TakuM 1eGeKToM U 4TO MpoLece
THIPOTEPMATLHOTO BBIPALLIMBAHUS CIIOCOOCTBYET OCYIECTBICHHUIO BHEIPEHHS THAPOKCHUIIBHOM TPYIIITBI MM BOABI B KPUCTAILIBL, YTO,
OYEBU/IHO, U BBI3BIBACT JIehOPMAIINIO WK MOSIBIICHUE Ae(eKTa.

@DI1r0COBBIH CITOCO0 OBUT IPEIOKEH B KAYECTBE CPENICTBA PEryIUpOBaHs (YOPMBI HITH pa3Mepa YacTHI] MOPOIITKa m-oxcnum
AITFOMHUHUS, UCIIOJIB3yEMOT0 B KauecTBe abpa3uBa, HanmoaHuTesst U T.4. Hanpumep, B JP-A-3-131517 (tepmusn "JP-A" 31ecs o3Havaer
"He MPOMIEIIYIO KCIIEPTU3Y OIYOJIMKOBAHHYIO 3assBKY Ha MaTeHT SMoHUK") paCKpPHIT CrIOCO0, BKIIFOYAFONIUI 00KUT THIPOKCUIA
AMIOMMHHS B IPUCYTCTBUH (IIroca, coaepikariero GTop, H MMEIONIEro TeMIIepaTypy MnasneHus He 6onee 800°C, 11 momydeHus

o .
YacTHIl -OKCH[a JIIOMHHUS, NMEIOIINX CPEIHUN pa3Mep JacTHi oT 2 10 20 MKM M TeKCaroHaJIbHYIO TUIACTHHYATYIO (hopMy,
umetoiux otHorrenre D/H ot 5 o 40, rae D npeacraBisier coboii MakCUMasbHBIH IMaMETp YaCTHIIbL, TApaLIeIbHbIA IIIOCKOCTH

. . . o .
reKcaroHaJbHON PEIICTKH B TeKCaroHaJIbHON MJIOTHOYIIAKOBAHHON pelIeTKe  -OKCHJa altoMHUHNS, a H npencrasnser coboi
JMaMeTp, NEePIeHANKYISPHBIN INIOCKOCTH I'eKCaroHaIbHOHM penieTku. OIHAKO 3TOT CIIOco0 He MOXKET 00eCIIeUUTh NOTy4eHUE

of
MEJKOIMCTIEPCHOTO MOPOITKA  -OKCH/IA ATFOMUHISI, MMEIOIIET0 THaMeTp JacTHIl He Ooiee 2 MKM, U 00eCTIeuynTh, YTOOBI BCe
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. o
TIOJTy9eHHBIE YaCTUIIBI MEJH IUTacTHHYATYI0 hopmy. CiieoBaTebHO, HOTydaeMblii TAKUM CIIOCOOOM IOPOLIOK  -OKCHAA
AJIFOMHUHUS HE BCET/Ia IIPUTOJICH K YIOTPEOIEHHIO B KauecTBE aOpa3uBOB, HAIIOJHUTENIEH U CBIPbS AJIsI MOHOKPHCTAILIOB.
Ha ceromusmauii 1eHb BHECEHO HECKOJBKO MPEIUIOKEHHUH 10 pa3pemnreHuto 3tux npodiaeM. B JP-A-59-97528 packpsIT criocob

o . .
YaydlieHusd q)OpM]:I JacTul, -OKCHJa aJIFOMUHUA, BKIIFOYAIOIIUNU 00KHr TUAPOKCHA aJTFOMUHUS, TIOJTYYCHHOTO 6aI/IepOBCKI/IM
CHOCO6OM, B ITIPUCYTCTBUU 60p00/:[ep>1<amer0 AMMOHHECBOTO MUHCpAIN3aTOpa U 60pHOFO MUHCpaJIM3aTOpa I NOJYICHHA NOPOIIKaA

-OKCH/Ia AJIFOMUHHS, UMEOLIEero cpeqHuil tuameTp yactun ot 1 1o 10 mxm u otHomenne D/H, 6mau3koe x 1. OpHako 3TOT nporecc
00yclaBIMBacET MOSIBJIICHNE NTPOOIIEM, 3aKITFOYAFOLINXCS B TOM, YTO 100aBIISIEMBI B Ka4eCTBE MUHEpAIN3aTOpa Oopcoaep Kamuii nim

(dTOpcoaepKaIMil MaTeprua OCTaeTcsl B MOJTyd4acMOM ij‘:-oxcnne ITIOMHHUS, a TT0 OKOHYaHHWU 00KHTa 00pa3yloTcs arjioMeparsl.

B cBs131 ¢ 005kuTOM HaTpUiCOAEPIKAIIETO THIPOKCH A ATFOMHHHSA, TIOTy4€HHOTO OaliepOBCKIM cITocoO0M, OBLIO MPEUIOKEHO
MIPOBOANTH OOXKHUT B IPHCYTCTBUH (propHa, HarIpuMep Gropraa alOMUHUS WM KPHUOJINTA, ¥ XJIOPCOACPIKAILETO COSANHEHUS,
HaIpuMep XJI0pa WIK XJIOpUCTOro Bojgopoa (mateHT Benmukobpuranmu N 990801), nam mpoBOJUTh OOXKHUT B IPUCYTCTBUH OOPHOM
KHCJIOTHI ¥ XJIOpUIa aMMOHHUS, COJITHON KUCIIOTHI MIIM XJIOPHIA allIOMUHMSA (3amagHorepmManckuii mateHT N 1767511), ¢ nensro

3¢ EeKTUBHOTO yJajeHus] HaTPHs IIPU OJHOBPEMEHHOM PEryIMPOBAaHUU TUaMETpa YaCTHIL.

Tem He MeHee, B IPEANOCIETHEM CIOCO0e, BBUIY TOTO, YTO MUHEPAIIM3aTOpP, TAKOH, KaKk (Topu] amoMHUHNS, TOOABIAIOT B BUE
TBEPABIX YaCTHII WJIM ITPOBOJST OOKHT MPH OJHOBPEMEHHOM M0J1adye ra3000pa3Horo Xjiopa 1 razoodpaszHoro gropa 6e3 106aBKku
BOJbI, MOJTYYCHHBIC YACTHUIIbI OKCHJIa AJTFOMUHUA UMCIOT HEJOCTATKU HeraBI/IHBHOﬁ (I)OpMBI 1 HIUPOKOTO paCHpeCaACICHUA YaCTUIL IO
pasmepaM. B cirydae ocymecTBieHus mociaeJHero cnocoda Toxe MPUXOAUTCS CTAIKUBATHCS C IPOOJIEMOH, 3aKITIOYAIOIIEHCS B TOM,

410 OOpHAs KUCIIOTA, UCIIOJIb3yeMas B KauecTBE MUHEPAIN3aToOpa, OCTAETCS B [IOTy4EHHOM m-oxcpme AITIOMHHUS B BUJIE
Oopcozepsxamiero Mareprana. Kpome toro, 3agadeil 5TuX croco0oB sBISETCS TIaBHBIM 00pa3oM ynaneHue HaTpus. HarpueByro coub,
takyto, kak NaCl unu Na,SO,, sBisitoniytocst To000YHBIM IPOYKTOM pEaKlMi MEXIY HATPUEM M yJAISIOIUM HATPUH BELIECTBOM,
HYXKHO CyOIMMUPOBATh MIIM Pa3araTh MyTeM o0KUIra IPU BLICOKOM TeMIlepaType, coCTaBlsoLlel 1o MeHbeit mepe 1200°C.

UYro kacaeTcs peakMu MEX.y aJFOMUHHEM M Ia3000pa3HbIM XJIOPUCTBIM BOJOPOJIOM, TO MMeeTcs coodiienue (Zeit fur Anorg. und

. . 0
All. Chem. T, v, 21, p.209, 1932) 0 KOHCTaHTE PaBHOBECHS PEAKIIMOHHON CHCTEMBI, COJAEPIKAIIEH CIIEUEHHbBIM  -OKCHJI ATIFOMHUHUS,
HMMEIOIIHUN TUAMETP YaCTHUIl OT 2 IO 3 MM, XJIOPHCTHIH BOJOPO] M OJTYUCHHBIN XII0pu] antoMiHUsA. COTIIACHO 3TOMY COOOIICHHIO,

XOTsI U OOHAPYKEHO, YTO D‘:-OKCI/IJL[ TIOMHHUS TIOJTY4aeTCsl HE B TOM MECTe, I'JIe 3arpyKajli UCXOAHBIH MaTepHral, ObLUIH MOJTYyYEeHBI
TOJIBKO T€KCaroHaJIbHbIC YaCTUIIBI IIACTHHYATOH (DOPMBI.

B JP-B-43-8929 packpbIT crioco0, BKIIOYAIOMINI 00XKUT THAPOKCH/IA aJTFOMUHUS B IIPUCYTCTBUY XJIOPHA aMMOHUS JUISl TIOJTy4EHHS
OKCHJIa AIOMUHHS, UMEIOLIET0 MaJloe CoAepKaHKe pUMecei n cperHuid tuametp yacTrl He 6onee 10 MkM. [TosrygaeMslii moponiok
OKCH/Ia aJIIOMMHUS HMEET LIMPOKOE paclpeelIeHUe YacTHUI] 110 pa3Mepam.

o
CJIC,Z[OBaTeHLHO, HU OJWH U3 TPAAUITUOHHBIX c1oco00B He 00ecTeUrBaeT TIOJTY9€HME MOHOKPUCTAJIJIOB  -OKCHAA aJIIOMUHUA U
YAOBJICTBOPECHUEC Tpe60BaHHﬁ K UUCTOTC U CprKTypHOﬁ OJZHOPOJHOCTH OTACIBbHBIX YaCTHUII.

(4
3a/aua HACTOSIIET0 U300PETeHNUS 3aKITI0YaeTCs B TOM, YTOOBI pa3pelInTh BBIIICYIIOMSIHYTHIE TPOOIEMBI U ITOTYYUTh  -OKCHJT
o . o
aJIFOMUHUS BBICOKOM YHCTOTHI, KOTOPBIM COAEPKUT OAHOPOIHBIE U HEATTIOMEPUPOBAHHBIC YACTULBI MOHOKPHUCTALINYECKOIO -
£
OKCHJIa QJIIOMHUHUSL, U3 Pa3IMYHOTO ChIPbs. B yacTHOCTH, 33/1a4a COCTOUT B TOM, YTOOBI 00ECIIEUNTh NOJIYYSHUE -OKCHJIA aTFOMUHHS

B BHJIE TTOPOLIKA, CO/IECPIKAIIEr0 OJHOPOAHBIE YACTHIIEI MOHOKPHCTAJUTHUECKOTO D‘:-OKCI/IL[a QIIOMHHUS, KOTOPBIE NMEIOT (hopMy
BOCBMHTIPaHHUKA HJIM 00Jiee BBICOKYIO TOJIMAIpUUecKyto Gpopmy, otHoweHue D/H ot 0,5 no 3,0, anamerp 4acTui; OCHOBHOM
¢pakun He MeHee 5 MKM 1 He Ooiiee 30 MKM, y3K0€ pacrpeielIeHIe JacTHI] IT0 pa3MepaMm, BBICOKYIO YHCTOTY OKCHIA alOMHHUS U
OJTHOPOJTHOM cOCTaB B TpeJieiax OAHOW YaCTHUIIbI TPU OTCYTCTBUU CTPYKTYPHOH IeopMaliy OTEIbHBIX YaCTHII.

Hacrosmee n300peTeHnss OTHOCUTCS K CICTYIOIINM H300PETEHUSIM.

(1) m-OKCI/IJJ AIIOMUHUS, COJIepKAIUIl YaCTUIBI MOHOKPUCTAIUINYECKOTO m-oxcnﬂa AITIOMUHUS, OTINYAIOIIUNACS TEM, YTO YaCTHUIIbI
OJIHOPOJIHBI, HE COJEPKAT BHYTPH ce0s1 YaCTHIBI KPUCTAIIIA-3aTPABKU; UMEIOT ()OPMY BOCBMUIPAaHHUKA UM 00JI€€ BBICOKYIO
nosm3Aprdeckyto ¢popmy; umeror otaomenne D/H ot 0,5 no 3,0, roe D npeacrasisier cob0if MakCHMAaIbHBINA AMaMeTp YacTHIL,
HapanjeabHbIi IIOCKOCTH F'eKCaroHaIbHOM PEIIeTKH B TeKcaroHaJbHOMN MIIOTHOYIIaKOBAaHHOM perieTke yacTull, a H npencrasnser
co0oif TrameTp, epIeHANKYIAPHBIN TIIOCKOCTH T'eKCaroHaNbHON PEeNIeTKN; MMEIOT CPeTHHUI TNaMeTp JacTHII OCHOBHOH (ppakiuu
6osee 5 MkM u He Ooiee 30 MKkM; UMEIOT cojiepskanue HaTpus meHee 0,05 mac.% B Bune Na,O; UMCIOT YHCTOTY OKCHIa ATFOMUHUS HE
menee 99,90 mac.%.

(2) m-OKCI/II[ amoMuHUA 110 1. (1), OTVIMYaroIuiicst TeM, YTO YaCTUI[bl MOHOKPUCTAIIIMYECKOTO m-oxcnua TIOMHUHUS HUMEIOT TaKoe
pacrpeelieHre pa3MepPOB YacTull, 4to oTHolneHne Dgy/Dyg He npesbimaet 10, rae Dig u Dyg mpenacrasiser co00it HHTErpaabHbIMH
(cumulative) 10%-HpIit AuaMeTp U UHTErpATBHBIA 90%-HbIA THaMETP COOTBETCTBEHHO COTIIACHO MHTErPaIbHON (QYHKIUH
pacrpezenieHus], IOCTPOEHHOM MO CTOPOHE YaCTHUI, UMEIOIEH MEHbIINM THaMeTp.
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o . of
(3) " -Oxcun antomunust 1o 1. (1) vty (2), OTIMYAIOIIUIICS TEM, YTO  -OKCHJI AIFOMHUHUSI UMEET YHCTOTY OKCH/IA ATFOMHHUS HE
menee 99.95 mac.%.

o . o .
(4) " "-Oxcun amtomunust o 11. (1), (2) win (3), OTIUYAIONIMIACS TEM, YTO  -OKCH/]] AJTFOMUHHS TPEJICTABISET COO0H ChIPbE ISt
HOJY4EeHUS] MOHOKPHUCTAIIA.

o . o .
(5) - Oxcun amromunus 1o 1. (1), (2) unu (3), OTAMYAOIIUICS TEM, YTO  -OKCHJ ATFOMHHUS MPEJCTABISIET CO00# ChIpbe s
TIOJIy9EHHs CIIEYEHHOTO MTPOJIyKTa BEICOKON YacTOTHI.
Ha ¢ur. 1 npeacrasiena caenaHHas ¢ MIOMOMIIBIO PACTPOBOTO AIIEKTPOHHOTO MuKpockona (POM) dortorpadus (ysemuaenue: 930),

ol
otoOpaxkaromas GopMy 4acTHIl  -OKCHJIa aTIOMHHHS, ITOJYyYSCHHOTO B MpuMepe 1; Ha ¢ur. 2- caenaHHas ¢ MOMOIIBIO PacTPOBOTO
o
3MeKTpoHHOTO MUKpockomna (POM) dotorpadus (yBennuenune: 930), orobpaxkatomast GopMy YaCTUIl  -OKCH/IA ATFOMUHIS,
o
MOJYYEHHOTO B puUMepe 2; Ha ¢Gur. 3 - n300paskeHue pacipeieNieHUs o pa3MepaM YacTHLl  -OKCHIa aJIFOMUHUS, TIOJYYCHHOTO B

o
npumMepe 2; Ha ¢ur. 4 - crennanHas ¢ momonso POM dortorpadus (yeenuuenue: 930), orodpakaromas popMy 4acTUI[  -OKCHIA
IIOMHHUS TIOJTy9EHHOTO B CPAaBHUTEIHLHOM IpuMepe 1; Ha dur. 5 - caenanHas ¢ nomomnpio POM dortorpadus (yBenmnaenue: 1900),

o
otoOpaxkaromas popMy 4acTHIl  -OKCHJIa aTFOMUHMS ITOJIy4€HHOTO B CPAaBHUTEIILHOM NpuMepe 2; Ha ¢ur. 6 - u300pakeHne

o
rabutyca (BHEIIHETO BHJIa) KPUCTAIUIA UIT MOHOKPUCTAIUIA  -OKCHJA aTFOMHHUS.
Jlyumiunii BapuaHT OCYIIECTBICHUS U300pETeHUS

Hwxe npuBoutest moxpoOHOE ONKMCaHUE HACTOSIIEI0 H300pETEeHUSL.

-OKcHJ] AIIOMUHHMS COTJIACHO HACTOSIIEMY H300PETEHHIO MOXKHO II0JIydaTh U3 IEPEXOJHOTO OKCUAA AMIOMHHHS WM ChIPbS,
KOTOPOE MOXKHO IIpeoOpa3oBarh B IEPEX0IHBII OKCH AIIOMHUHUS NPX Harpese. TepMUH "MepexoaHbII OKCH/| aTIOMUHHS" O3HAYaeT
BCE KpHCTAJUINYECKHE (ha3bl OKCH/IA ATIOMHHUS, BKIIOYCHHBIE B TOJMMOPQHBIA OKCH]I alFOMUHMSL, TpeAcTaBieHHbiid Al;Os, 32

o Y
WCKIIFOYCHHEM  -OKCHJa aJIOMHHUS, B YACTHOCTH - BKJIFOYAsl = -OKCH[ ATIOMHHHS, -OKCHJ IIOMUHHS,  -OKCHJ ATIOMHHHS H T..
ChIpbe, IpeoOpa3yeMoe B IEPEeXOIHbIH OKCH aIFOMUHUS [IPU HarpeBe, BKIIOYAET T€ MaTepUaibl, KOTOpPBIE Cpa3y Xke IpeoOpa3yroTcs

B MEPEXOIHBIA OKCHJL AJIFOMUHMS, a 3aTEM - B H-OKCI/I,I[ IIOMHUHHS TIOCPEICTBOM 00KHUTra, TaKHe, KaK THAPOKCH]I ATFOMUHMS, CylabdaT
IIOMHHUS, KBaCIIbl, HAIPUMEDP aJFOMUHHEBbIEC KBACIbl, ATFIOMUHHEBBIE KBACIIBL, THAPOKCH]I aJIFOMOAMMOHHUEBOr0 KapOoHaTa
AJIIOMOT'€JIb, HAIPUMEP ATIOMOT€TIb, TIOJTyIEHHBIH TyTeM OKHUCIICHHS aTFOMHUHUS SIIEKTPHIECKUM Pa3psiioM B BOJE.

Ha cnioco0b! cuHTE32 1epexoTHOro OKCHIa alllOMHHUS U ChIpbE, peoOpazyeMoe B IEPEeXOAHBIA OKCH]I alIOMUHHS TIPH HarpeBe, HEeT
KOHKPETHBIX OTpaHn4eHuil. [ mapokcu amoMuHIA, HapAMep, MOXKHO TOJTydaTh 0allepOBCKUM CIIOCOOOM, THAPOIIH30M
ATIOMHUHUHOPTaHNYECKOTO COSANHEHNS, MM CIIOCOO0M, IIPH KOTOPOM B Ka4eCTBE MCXOHOTO MaTeprajia NPUMEHSIOT COSANHEHUE
QIFOMUHUS, BOCCTAHOBIICHHOE U3 OTXOJIOB BEIIECTB, UCIOIb3YEMbIX IIPU TPABICHUU KOHICHCATOPOB U T.A.

IlepexoqHbIH OKCH ATIOMHHUS MOKHO TTOJTy9aTh TEPMOOOPaOOTKOM THAPOKCH A AMIOMUHHS, Pa3lIoKEHHEM CyIb(aTa aTIOMUHNS,
pa3ioKeHneM KBacCIIOB, Pa3JIoKEeHHEM MapoBoil (a3bl XJIOpHUIa ATIOMHHUS WK Pa3lioKEHUEM allFOMOaMMOHHUEBOTO KapOoHarTa.
[epexoaHbIH OKCH AIOMHUHUS WK ChIPhE, IPe0OpazyeMoe B IEPEXOIHBIN OKCHJ aTIOMUHUS MIPH HarpeBe, 00XKHUraroT B atMocdepe,
coJiepxareit mo MeHbIneit mepe 1 00. %, IPEAImOYTUTENHFHO IO MEHBIICH Mepe 5 00.%, 6oJiee MPeAIOYTH TEIFHO 0 MEHBIICH Mepe
10 06.%, ra30006pa3HOro XJIOPUCTOTO BOJOPOIa. B umcio ra3oB amst pa3daBieHns ra3000pa3HOTO XJIOPUCTOTO BOJIOPOIA BXOIAT
WHEPTHBIE Ta3bl, HAIIPIMEp a30T U aproH, BOAOPO U Bo3ayX. Ha naBnenne armocdepsl, coaepxaiieid XJIOpUCTHIH BOAOPO, HET

KOHKPETHBIX OTPaHUYUTENEH, €r0 BRIOMPAIOT BEHIOOPOUYHBIM 00pa30M 13 UMEIOIIEr0 MECTO B IIPOMBIIUIEHHOH NMPaKTHKE. D{-OKCI/IJI
ATFOMUHUS B BUJIE ITOPOIITKA, HMEIOIINHN JKeTaeMbIe 3aMedaTeNIbHbIe CBOMCTBA, MOYKHO, TAKUM 00pa30M, IOIYIUTh ITyTeM OOXKHTa MPH
OTHOCHUTENIFHO HU3KO TeMIiepaType, Kak OyJeT pa3bsCHEHO HIKE.

I"a30006pa3HbIil XJIOPUCTHII BOZOPO MOYKHO 3aMEHHUTH CMECBIO Ta30B, COCTOSIIEH U3 XJIOPHIa M BOASHOTO Mapa. B 3TOM cyJae
TIePEXOJHBIA OKCUJ AJIFOMHUHUS WIH ChIphE, IpeodpazyeMoe B epexoIHbII OKCH AIIOMUHUS MIPU HarpeBe, 00XHUTraroT, BBOJIS B
aTMocgepy o MeHbIei mepe 1 06.%, mpeanoYTHTENBEHO 10 MeHbIIel Mepe 5 00.%, 6oJiee mpeamoYTUTENHHO IO MeHbIIeH Mepe 10
00.%, razoo0pa3Horo xiopa u mo Mensineit mepe 0,1 06.%, npennouTuTeNbHO MO0 MeHbINeH Mepe 1 00.%, Ooee MpeaImoYTUTEIFHO
o MeHbleit Mepe 5 00.% BosIHOTO mapa. B 4nciio ra3oB st pa3daBiacHUs ITa3000pa3HOM CMECH XJI0pa U BOJSTHOTO Tapa BXOIAT
WHEPTHBIC Ta3bl, HAIPUMeEp a30T U aproH, BOAOPO M Bo3MyX. Ha maBieHune ximopcoaepxamieii u mapcoaepikamnieir atMocgeps
KOHKPETHBIX OTPaHMYCHUH HET, €ro BEIOMPAIOT BEIOOPOYHBIM 00pa30M M3 HMEIOLIEr0 MECTO B ITPOMBIIIUICHHON MPAKTHUKE TUara3oHa.

-Oxcup amoOMHHUS B BUJIE TTOPOIIKA, MMEIOIIMI JKeNTaeMbIe 3aMEUaTeIbHbIE CBOMCTBA, MOXKHO, TAKAM 00pa3oM, TI0JTyqaTh ITyTeM
00>)knra npy OTpULIATENIFHO HU3KOH TeMIeparype, Kak OyAeT pa3bsCHEHO HIKE.
Temmeparypa 00Xkura coCTaBIseT, Kak mpasmiio, 600°C uan Gonee, MpeAnodTHTENEHO 0T 600 10 1400°C, 6oJee MPeaIOYTHTENRHO OT
700 0 1300°C u maubonee npeanoutuTeabHo ot 800 1o 1200°C. [lyTeM 06XKura Mpu TEMINeEpaType, KOHTPOJIUPYEMOIi B 9TOM

o [£4
JAuamna3oHe. -OKCHJ aJIIOMHUHUA B BUIC IMOPOIIKA, COACPKAMICTO YAaCTUIBI MOHOKPUCTAJUIMYECKOI'O  -OKCHJIa aJIIOMHUHUA, KOTOPBIC
MJI0XO arjIoOMEpupyroT U KOTOPBIC, JaKE Cpa3dy KE MOCIC 00KHra UMEIOT Y3KOC pacnpeACeiCHUE YaCTHUIl 10 pasMepam, MOKHO
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[OJIy4aTh € MPUEMIIEMOH ISl IPOMBIIIIEHHOCTH CKOPOCThIO 00pa3oBanust. = Haurexariee BpeMst 003KHra 3aBUCUT OT KOHIICHTPAIMU
rasa B armocepe 00kura, HO IPEAMOYTUTEIBHO COCTaBIsACT | MUH WK OoJiee, OoJiee npeanouTuTebHO 10 MuH Mk Oostee. Bpemst

[£4
00’KHra SBJISIeTCS AOCTATOYHBIM, €CJIM ChIPbC OKCHUA AJTFOMUHUA BBIACPIKUBACT POCT KPUCTAJLJIA U MOJTYYCHHUA  -OKCHUJa

amomuHus. XKenaemblit m-oxcm{ AIIOMHUHUS B BUJIE TIOPOLIKA MOKHO HOJIYYHMTh 32 MEHbIIIEe BpeMsi OOKUTa, YeM TO, KOTOPOe
TpeOyeTcst TpH TpaIUIHOHHBIX CrIoco0ax.

Ha ncTouHuK 1 pexxum mojgayu raza B atmocdepy 00Kura KOHKpETHBIX OIPaHUYCHHUH HET, KaK M Ha XJIOPCOEpIKalluii ras,
BBOJIMMBIN B PEAKIIMOHHYIO CHCTEMY, COJIEPXKaIlyl0 HCXOAHBIH MaTepuai. Hampumep, ra3000pa3Hbie KOMIOHEHTH! MOYKHO 110/JaBATh
13 Ta30BBIX IWIMHAPOB. B ciydae, Korja B KauecTBE HCTOUYHHMKA T'a3000pa3HOTO XJI0pa UCHOJIB3YIOT COSIMHEHNUE XJI0Pa, HallpuMep
PacTBOP COISIHON KUCIIOTHI, XJIOPU aMMOHUS HIIH XJIOPCOJAEPKAIUH BBICOKOMOJIEKYIISIPHBIN TOJIUMED, TO €I0 UCHONb3YIOT IPH
JIABJICHUH €T0 MapoB WM B PA3II0KEHHOM BHU/IE, YTOOBI TOJTyINTh 3aJaHHBIH COCTaB ra3a. B HEKOTOPBIX CiTydasX HCHOIb30BaHUS
MOJy4EHHOTO Pa3sIo’KeHHEM Ia3000pa3HOro XJIOpUIa aMMOHHMS U T.1., B IIEYH VI 00KHra OCaKIAaeTCsl TBEPI0E BEIIECTBO, BBI3BIBAS
HapyIIEHUs TEXHOJIOTHYECKOTO mporuecca. Kpome Toro npu Bo3pacTaHUH KOHLEHTPALMH Ta3000pa3HOT0 XJIOPUCTOTO BOAOPOIa

00>XUT MOXKHO BECTH ITpH 00Jiee HU3KOH TeMIlepaType 1 3a MeHbLIee BpeMsl, IPH ATOM YUCTOTA M0Jy4aeMOT0 l:.{-oxcyma TIOMHUHUS
MOXeT yBennuuBaThesl. OTCIoa CIeyeT, YTO IPEABAPUTENBHO MI0aBaTh XJIOPUCTHIH BOJOPO HIIH XJIOP HETIOCPEACTBEHHO 3
ra3oBOTO IWJIMH/PA B 1eyb it ooxura. [logady raza MoXHO OCYIIECTBISATh KaK HEMPEPHIBHO, TAK M MOPIUSMHI.

B ycTpoicTBO I 00KHra KOHKPETHBIX OTPaHHMYCHUH HET, 1 MOYKHO TIPUMEHSITh OOBIUHYIO Neub Juist ookura. [leus muis o6xura
MPEAIOYTHTENHHO H3TOTABIMBAIOT U3 MaTepUaia, CTOMKOro K KOPPO3HH, BRI3BAHHOW BO3/ICHCTBHEM ra3000pa3HOro XJIOPUCTOTO
BOJIOPO/Ia, ra3000pa3Horo xjiopa u T.1. Ileds mpeAnouTHTeIbHO OCHAAI0T MEXaHU3MOM KOHTPOJI aTMocdepsl. BBuay Toro, uto
HCIIOJIB3YIOT KUCIBII T'a3, HapuMep, ra3000pa3Hblid XJIOPUCTHIA BOJOPO MM XJIOP, [1€Yb NPEIIIOYTUTENBHO JETal0T
BO3/IyXOHEIPOHHULIaeMOH. B cirydae NpOMBIIIIIEHHOTO ITPOU3BOACTBA OOKHUT MPEITOUYTHTEIEHO OCYIECTBISIIOT HEMPEPHIBHO,
MIOCPEICTBOM, HaIllpUMep, TYHHEJIBHO! 1€y, BPalIalOIeHCs [IEYH, IIeYH C BEIKATHBIM HOATOHOM H T.J.

[ockousbKy peakuusi IPOUCXOANUT B KUCIIOTHOH aTMocdepe, THUrellb, JTOA0UKY HITH MOJOOHYI0 M OCHACTKY, HCIIOJIb3YEMYIO B
TEXHOJIOTHYECKOM IIpoLiecce, IPEAIOYTUTENHHO H3TOTaBIMBAIOT U3 OKCHJa AIIOMUHMS, KBapIla, KUCIOTOYIIOPHOTO KUPIUYa WIH
rpadwura.

o .
Yr10o0bI TMOJYYUTh - OKCHUJ aJIFOMUHHA COTJIACHO HACTOAUIEMY I/I306pCTeHI/I}O, KOTOPBIM UMECT YUCTOTY OKCHUAA AJITIOMUHUA HE MCHEC

99,9 mac.% ¥ coEePKUT YaCTUIIHI MOHOKPUCTAJUTIIECKOTO ﬂi_ OKCH/Ia ATFOMUHISI, UMCIOIITNE CPSTHIH AUAMETP YACTHI[ OCHOBHOM
(dpaknuu 6osee 5 MkM 1 He Oosiee 30 MKM, TPEAMOYTUTEIFHO BEIOUPATH U3 BHIMICYIIOMSHYTOTO CHIPhS TAKOE, KOTOPOE UMEET
BBICOKYIO YHCTOTY OKCH/Ia A TIOMUHHA - He MeHee 99,9 mac.%.

[IpuMepbl KOHKPETHOTO MPEIIOYTHTEIEHOTO CHIPhS BKIFOYAIOT TOPOIIOK THIPOKCHIA ATFOMUHUSL, TIOTYYICHHBIN THAPOIH3OM
M30IPOTIHIIATA ATFOMUHIL, ¥ TIEPEXOHBII OKCHT ATFOMUHI, IOJYIeHHBIH TepMOOOPaOOTKOM TaKOTO THIPOKCHIA ATFOMUHISL.

YacTuIsl MOHOKPHUCTAIUIA, COICpIKAIINC o OKCHJT aITFOMUHHSI COTJIACHO HACTOSIIIEMY H300pETCHUIO, IMEIOT CPEIHUH THaMETP
YacTHIl OCHOBHOM (ppakituu Gostee 5 MxM 1 He Gosiee 30 MkMm, otHotenne D/H ot 0,5 1o 3,0 u otHomerue Dgy/D1g He Goee 10,
MIPEIIIOYTHTENEHO He Ooree 9, n Oolee nmpennoytutensHo He Oomnee 7, e Dig m Dgg peacTaBisroT coboit maTerpansHbiii 10%-Hbrii
JaMeTp U UHTerpaibHbIA 90%-Hbli JUaMETpP COOTBETCTBEHHO COMIACHO HHTEIPAbHON (DYHKIIUH paclpeIesICHus, TIOCTPOCHHOH 1Mo
CTOPOHE YacTHII, IMEIOIIEH MEHBIINI JUaMeTp, 1 UMEIOT BBICOKYIO YHCTOTY, T. €. YUCTOTY OKCHAA aFOMHUHUS 99,9 Mac.% u
conepxanue Hatpus meree 0,05 mac.% B Bune Na,O.

IIpumepsr

Teneps HacTosiee H300peTeHre Oy/IeT MPOUILTFOCTPUPOBAHO 0oJiee TOAPOOHO CO CCHUIKOW Ha MIPUMEPHI, HO MTPU 3TOM HYXKHO
MTOHUMATh, YTO HACTOsIICEe N300pETCHHE HE CIIeAyeT pacCMaTPUBATh KaK OrPaHHYUBACMOE STHMH IIPUMEPaMH.
PaznuyHble 3MepeHust B IpUMepax U CPAaBHUTEIILHBIX IPUMEPAX BBIIIOJIHSIIN CIIEIYIOIIUM 00pa3oM.

(8.4
1. luameTp 4acTHL U pacrlpeeeHne 1o JHaMeTpaM YacTULl  -OKCHJIA aTFOMHHHS.
(1) OtHowmenue Dyy/D1g onpenesnsin METOI0M JIa3ePHOT0 PaccestHUs ¢ MOMOILbI0 pubopa "Master Sizer", usrotosurens - Malvern
Instruments, Ltd.

(2) MUKpOCHIMOK D‘:-OKCI/I,HEI IMIOMHHUS Jienany ¢ nomoinsio POM ("T-300", nzrotoBureins Japan Electron Optics Laboratory Co.,
Ltd., aToT ’xe POM mmeercs B BUy BO BCEX MEPEUUCICHHBIX HIKE ciydasx mpuMeHenus POM) u Beioupanu 80 - 100 gactwir,
MIPEACTAaBICHHBIX Ha CAENaHHOM ¢ moMoInbsio POM doTorpaduu, 1 noasepraii nx 1300pakeHns: aHaN3Y, YTOOBI OIYYUTh CpeTHES
3HAa4YeHHE U paclpesielieHHe UX TUaMeTPOB SKBUBAJICHTHBIX OKpY>KHOCTEH. TepMUH "aramMeTp 3KBUBAJICHTHON OKPYXHOCTH" 37€Ch
O3HaYaeT JUaMeTp ACHCTBUTEIHHON OKPY>KHOCTH, IMEIONIEH TUIOIIAb, PABHYIO IUTOIMIAAN KOHTYpA YaCTHIIBL.

2. ®opma kpucramia (D/H) m-oxcm{a ATIOMUHUS

o
®opmy yacTull - OKCHJIa ATIOMHUHUS MPECTaBIsUIN B TepMuHax otHomenus: D/H, rne D u H onpenenens Boime. OtHomenne D/H

- OKCHJIa AIIIOMUHHMS MTOJTy4YaId KaK CPEIHIOI BENNYUHY 10 5-10 acTHIiaM METOIOM aHann3a H300pakeHH IIpeICTaBIeHHBIX Ha
BBIIEYTTOMSIHYTOH (oTorpaduu, crenanHoi ¢ nomomiso POM.
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UYucno rpaHeii KpucTajuia ¥ TabuTyc KprcTamuia

. o .
(1) Yncno rpaneit kpucraiuia - OKCHAA ATFOMUHUS OTPEACIIUTH IyTEM BU3YalbHOTO KOHTPOJIIS BRIIICYIIOMSHYTON (oTorpadumu,
clIeJIaHHo ¢ moMoIibi0 POM.

[ o
(2) T'abuTyc KpuCTaia 9aCTHIl - OKCHIA ATFOMHUHUS OMPEIETISUTN C HEeNbio oleHKH (opMel. [[abuTyc kpucramia Uit 9acTur -
. (4
OKCHJIa aJIIOMHUHUSL, TIOJIy4EHHOT0 B HacToseM n3o0pereHnu (0003HaueHHbII OykBamu oT A 10 1), mokasan Ha ¢pur.6 - okcup

o
ATIOMUHUS FIMEET TeKCaroHaJbHOE CTPOCHHE a TEPMUH "Ta0HTyC KpHCTaIDIa" IPUMEHATENFHO K - OKCHY alTFOMUHHS 03HAYaeT

nyn

(hopMy ero KpucTajIa, OTIMYAIOUIETOCs HATMYUEM IpaHe, OCTaBIeHHBIX "a" - tuiockocThio {1120}; "¢" -mockoctrio { 0001} ,"n" -
MJI0CKOCTBIO {2243} m "1" - mmockoctrio {1012}. Ha ¢ur.6 m3o0paxens! miockocta kpuctamra "a", "c¢","n" u "r"".

UmncToTa OKCHA aTFOMUHHUS.

KommnuecTBo MOHOB BHEAPEHHBIX IIPUMECEH OMPEACNSIIN IyTeM 3MUCCHOHHOTO CIIEKTPOXUMUYECKOTO aHAIN3a, YTOOB! MOIY4YUTh
coJiepkaHue IpUMecei B epecdere Ha okcuapl. CozeprkaHue XJI0pa 3aMepsuIi HOCPEICTBOM MOTEHIMOMETpHH. YUCTOTYy OKcHia
IIOMHHUS TI0JTy4aJIv, BEIYUTAsE CyYMMapHOeE coJieprkaHue mpuMecei (B Mac.%), paccunTaHHOe yKa3zaHHBbIM oOpaszom, u3 100 mac.%.

5. Conepxanne Na,O

KosruecTBO BHEAPEHHBIX HOHOB HATPHUS OMPEICIISIINA TyTEM SMHUCCHOHHOTO CIIEKTPOXUMUYECKOTO aHAIN3a, YTOOBI TIOTY4HUTh
conepxanne NayO.

B npumepax ucnonb30Baiy Cienyrolnee Chpbe.

1. IlepexoaHbIN OKCHU ATIOMUHUS A.

[lepexoaHbIH OKCUT ATFOMUHUS, TIOJYICHHBIN MyTeM 00XKHTra TUAPOKCHIA ATFOMUHUS, MOTYISHHOTO THPOJIM30M U30TPOITHIATa
amomuaus ("AKP-C 15", mpomssogurens -Sumitomo Chemical Co., Ltd.; qraMeTp BTOPHYHBIX YaCTHUI: OKOJIO 4 MKM).

2. I'mapoxcup amoMuHus A.

ITopommok rupoKcuaa aTIOMUHUS, CHHTE3UPOBAHHOTO THAPOIN30M H3OMPOIHIIATa ATIOMUHUS JUAMETP BTOPUYHBIX YaCTHIL: OKOJIO 8
MKM).

3. I'mapoxcua anromunus C

TTopoIIoK THAPOKCHIA ATFOMHUHUS, TIOTydeHHbIH OaliepoBckuM criocobom ("'C 12) mpoussoaurens - Sumitomo Chemical Co., Ltd.;
JUAMETP BTOPUYHBIX YACTHIL: OKOJIO 47 MKM).

B kauecTBe cTOYHMKA ra3000pa3HOTO XJIOPHCTOTO BOJIOPOA HCIOIB30BAIM LIHIIMHIP C XJIOPUCTHIM BOJOPOo oM (ductota: 99,9 %),
nocrasysieMsrit Tsurumi Soda K. K. , a B kauecTBe HCTOYHHKA ra3000pa3HOro XJI0pa - MIJIHHAP ¢ XJI0poM (uuctoTa: 99,4 %),
nocraBisieMbld Fujimoto Sangyo K.K. O0beMHBII TPOIIEHT BOJISHOTO Mapa KOHTPOJIMPOBAIN IIOCPEICTBOM PETyIMPOBAHHS
JIaBJICHUS HACBIIIIEHHOTO BOASHOTO Mapa B 3aBHCUMOCTH OT TeMIepaTyphl U BBOJAWIN B IIEYb BMECTE C I'a3000pa3HBIM a30TOM.
Jlomouky, cieaHHYI0 U3 OKCH/a TIOMHHNS, HAmoaHsuIH 0,4 T CBIPbS, TAKOTO, KaK IEPEXOAHBIN OKCH] ATIOMUHHMS M THIPOKCHT
IIOMHHUS, 10 TIyOnHBI 5 MM. OGXUT ChIpbs poBo i B TpyOuaroit neun ("DSPSP - 28", nzrotoBurens - Motoyama K.K. ) ¢
UCIIOJIb30BAHUEM KBapLEBoil TpyObl (auamerp: 27 Mm; aiuHa: 1000 mm). Temneparypy yBeauuuBamu co ckopoctbio 500°C/4 npu
OJTHOBPEMEHHOH I0J1a4ue a30Ta, ra3000pa3HbIi XJIOPUCTHINH BOAOPO] MIIH ra3000pa3Hyi0 CMECh XJIopa U BOASHOTO Iapa BBOAWIN B
1eYb 10 JOCTHKEHHUH 331JaHHON TeMIIEpaTyphl.

KonnenTpanuro raza KOHTPOIMPOBAIN ITOCPEICTBOM PETYINPOBAHMS CKOPOCTH MOTOKA ra3a ¢ IMOMOIIBIO pacxoxoMepa. JInHelHyto
CKOPOCTb NIOTOKA ra3a HoAjepkuBaiii Ha ypoBHe 20 Mm/c. Jlanee ata cucrema MIMEHYETCsl CUCTEMOH MOToKa raza. B cpaBHUTETLHOM
npuMmepe 1, Te UCIoIb30BaAIN HU3KYI0 KOHLEHTPALMIO T'a3000pa3HOr0 XJIOPUCTOI0 BOAOPOIa, OOKHUT IPOBOJHIH C TOMOIIBIO
CHCTEMBI, IIPU KOTOPOH BBEAECHHUE ra3za MpeKpallaiy Mocje JOCTIKEHH 3alaHHOM KoHIleHTpanuu. CyMMapHOe JaBJIeHHE ra30B
aTMocgepsl 00xwuTa OBIJI0 PaBHO aTMOC(HEPHOMY JaBICHUIO.

[o noctmxeHnn 3alaHHON TEMIEPATYPHI MeYb MMOJVICPKUBAIN TIPH ATOH TeMreparype (MIMEHyeMoi 1ajee TeMIepaTypoi o0ura) B
TEUCHHE 3aJaHHOTO BPEMEHH (MIMEHYEMOTO Jaee BpEMEHEM BBIACPKKH). [10 HCTeUeHNH 3a1aHHOTO BPEMEHH BBLACPKKH MEUH

JIaBAJIH OCTHITh, YTOOBI MOJTYIUTh o OKCHJI JTIOMUHUS B BUZIE TIOPOIIKA.

[TapunanbHO€ JaBieHHE BOISHOIO Iapa KOHTPOJIUPOBAIN IIyTeM PEryIHPOBAHUS NaBICHUS HACBIIIEHHOTO Map, a BOASHOM map
TI0JIaBaJIM B TI€Yb BMECTE C ra3000pa3HbIM a30TOM.

IIpumepsr 1-3 u 5

T'unpoxcua anrOMUHUS UITH IEPEXOIHBIN OKCHJT aTFOMUHUS ( Y-OKCI/II[ TIOMHHUS) 00XKHUTralli B aTMocdepe ra3o00pazHoro
XJIOPHCTOTO BOJOPOJA IpH Temmeparype o6xura 1100°C mmu 800°C.
o
VYcnoBus v pe3yiabpTaThl 00KHra IpuBeAeHB! B Ta0i. 1 1 2 coorBercTBeHHO. DOoTOrpaduu, noxydenHsie ¢ nomomsto POM, - okcuna
o
AIIOMHHUS, IOJYYSHHOTO B puMepax 1 u 2 , mokaszaHsl Ha Gur. 1 1 2 COOTBETCTBEHHO. Pacnpenenenye no quamerpaM yacTui -

OKCHJIa aJIIOMHUHUS B BHJIE TTOPOIIKA, MOJTYYCHHOTO B IIpUMepe 2, OKa3aHo Ha ¢ur.3.
IIpumep 4.
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OOXuT 1epexoTHOTO OKCHA aIFOMUHUS IPOBOAMIN B aTMocdepe, coneprkaieit 35 06. % razoobpasnoro xiopa, 5 06.% BoasIHOTO

mapa u 60 00.% razoobpazHoro a3ora. [lomydeHHbIH m—oxcm[ AJTFOMUHUS HMEJT TaKYI0 YK€ BBICOKYIO CTETIEHb YMCTOTHI, KaK U TOT,
KOTOPBIH MOYy4YIIIH B ipuMepe 1. YCItoBus u pe3ynbTaThl 00KUTa MPUBEICHEI B Ta0I. 1 u 2.

CpaBHutenbHbIe puMeps! 1 -3.

ChIpbe OKCHAa ATIOMUHUS 00KUTaIH B aTMoc(epe ¢ HI3KOW KOHIIEHTpaIel Ta3000pa3HOTo XJIOPUCTOTO BOIOPO/IA FITH B
COOTBETCTBUH C TPAJIUIIUOHHBIM CIIOCOOOM. Y CIIOBHS U PE3yIbTaThl MpHUBecHHI B Ta0. 1 u 2. Co3manHbIe ¢ moMoIibpio POM

o
¢dortorpadur  -OKCHIa ATIOMHUHUS B BUJIE TOPOILIKa, IOJYYEHHOTO B CPABHUTEIBHBIX MpuMepax | u 2, nokaszanbl Ha ¢ur. 4 u 5
COOTBETCTBEHHO.
IIpoMeInuIeHHass TPUMEHUMOCTD

- OKCH/I aJIFOMUHHMSI COTJIACHO HACTOSIIEMY H300PETEHHIO MOXKHO MOJIy4aTh U3 ChIPbS Pa3IMuHbIX BUIOB, CTEIIEHEHW YUCTOTHI, hopm,
pa3MepoB 1 cocTaBoB. He nMest BHyTpu ceOs 4acTHI[ 3aTPaBOYHOTO0 KPHCTAJUIA - B OTJIMYHE OT IIOPOLIKOB, ITOJIYYCHHBIX

o
TpaAUIMOHHBIMU T'UAPOTEPMAIbHBIMU CHOCO68.MI/I, OGyCHaBHI/IBaIOLHI/IMI/I [lO6aBKy 3aTpaBOYHOI0 Kpucrasia, - - OKCHJ aJIIOMHWHUA
COTJIACHO HACTOSIIEMY H300PETEeHHIO OTHOPOICH 1O CTpyKType. OH coaep KUT nMeronTie (GopMy BOCBMUTpaHHHUKA WX Ooee

&4
BBICOKYIO ITOJIUDIPHUECKYIO (DOPMY YaCTHIIEI MOHOKPHCTAJUIMYECKOTO - OKCH/IA aJTFOMUHHS 00J1a/Iafolie 0 JHOPOJHOCTHIO
MEJIKO3EPHHUCTBIX YaCTHIl, Y3KUM pacIpefieIeHHEM YacTHUI] 110 pa3MepaM U HECOAEPIKaIlUe arJIoMepaToB.

o -
B yacTHOCTH, MOHOKPHCTAITMYECKIE YaCTHUIIBI, MPECTABIISAIONIAE COO0H - OKCHUJI ATFOMUHISI COTJIACHO HACTOSIIEMY H300pETCHHIO,
HMEIOT CPEIHMI UaMeTp JacTuil 6osiee 5 MkM U He 6oiee 30 mxm, otHorrenre D/H ot 0,5 1o 3,0, otHomenue Dgg/D1g He Gostee 10,

o
MIPEMIIOYTHTENBHO He Gostee 9, Goiee PEeaOYTUTENBHO He Goiiee 7, U, KPOME TOTO, - OKCH] ATFOMUHHUS COTJIACHO HACTOSIIEMY
o o 0
HU300pPETEHUIO UMEET YUCTOTY - OKcu . amoMuHust 99,90 mac.% nnu 6ostee u conepxanne Harpust meree 0,05 mac. % B Buje NayO.

- OKCI/II[ ATIOMHWHUSA BKITIOYAET YaCTUIBI MOHOKPUCTAJUIMIECKOTO D‘:- OKCHUIa aJlOMUHUA BBICOKOI CTETICHU YHUCTOTHI, OHHOPOZ[HOI\/'I
CTPYKTYPbI, UMCIOIIUEC Y3KOC paCcpCACJICHUC YaCTUI 1O pa3MEpaM U MMPUTOJHBIC K UCIIOJIb30BAHUIO B KAY€CTBE a6pa3MBa, CBhIPbA I
CIIEYCHHBIX MPOAYKTOB, MaT€puraia Ui MJIa3MEHHOTO HAIIBIJICHW S, HAITOJIHUTEIIN, ChIPbSA M1 MOHOKPHUCTAJIIIOB, ChIPBS TSI HOCUTEIIA
KPpUCTAIIIU3aTOPOB, ChIPbA IJId q)HyOpeCHeHTHbIX BCLICCTB, ChIPbs MJIsI TEPMETUKOB, ChIPbA IJI KEPAMUYECKUX (1)I/IJ'II>TpOB nuT.A., u

. o
HCKJIIOYUTENBHO MOJIE3EH U IPOMBIIIIEHHOCTH. biiaronaps HCKIIIOYUTEIbHO BBICOKOM YUCTOTE, - OKCHJ AIFOMUHUS COTIIACHO
HACTOSIIIEMY H300pETEHHIO MOKHO HCIIONIb30BaTh, B YACTHOCTH, KaK MCXOAHBIN MaTepHall sl MOHOKPHCTAJUIOB, TAKUX, KaK
MOHOKPHCTAJUIBI allFoMOUTTpUeBoro rpanara (AUD), candupa, pyOrHa H T. [ , U BBICOKOYUCTBIX CHIEYEHHBIX MPOYKTOB, IPH

o o
HOHy‘ICHI/II/I KOTOpLIX HCJIB3s HpI/IMeHﬂTb - OKCHUJ aJIFOMUHHUSA HU3KOU YUCTOTHEI.
dopmyJia n300peTeHus

1. D‘:-OKCI/II[ AFOMUHUS, COICPKAIINI YaCTHIIBI MOHOKPHUCTAJUTMIECKOTO D‘:-OKCI/I,I[a aJFOMHMHHS C TeKCAaroHaJbHOM
IUIOTHOYIIAKOBAHHOM PEIISTKOM, OTIHYAIOIIUNACS TEM, YTO YaCTHUI[bl KMEIOT OKTa- HJIH 00JIee BRICOKYIO MOJHAPUIECKYIO (hopmy,
nmetoT otHommenue D/H 0,5 - 3,0, rae D - MakcuManbHBIN quaMeTp YacTHIBL, TapauIebHBIN TIIOCKOCTH TeKCaroHAIBHON PEIIeTKA B
TeKCaroHaIbHO MIIOTHOYMAKOBAHHOM PEIIeTKE yKa3aHHBIX YacTHIl, a H - iuamerp, neprneHaAuKyIsIpHbIA YKa3aHHOH II0CKOCTH
TeKCarOHAbHOW PEIIeTKH, MMEIOT CPEIHUH THaMeTp YacTHII OCHOBHOH (pakiuu 6ojiee 5 MkM U He 60itee 30 MKM, IMEIOT
coaepkanue HaTpus MeHee 0,05 mac.% B Buzae Na,O U UMEIOT YUCTOTY OKCHA aatoMuHus He MeHee 99,90 mac.%.

2. D‘:-OKCI/I}] 10 1. 1, OTINYAIOIINIICS TeM, YTO YKa3aHHBIE YaCTHIHl MOHOKPUCTAITMYECKOTO i:}‘:-oxcpma ATIOMUHUS IMEIOT TaKoe
pacripesienieHie pa3MepoB YacTull, 4to otHotieHue Dgg/Dyg cocraBisietr He 6omee 10, rae Dig u Dyg - unTerpanshbiii 10%-Hbiii
JaMeTp U UHTerpasibHbId 90%-Hblid JHaMEeTp COOTBETCTBEHHO, COTIACHO MHTErPAIbHON (DYHKITUH pacipee/ICHHs, TOCTPOCHHOM 10
CTOPOHE YaCTHII, UMEIOLIEN MEHBILIUHN UaMETP.

of . . 0
5.7 -Oxcupn o 1. 1 ¥ 2, OTIIMYAOIIUIACS TEM, YTO YKa3aHHBIA  -OKCH]I ATFOMUHIS UMEET YHCTOTY OKCH/IA A TFOMHHHUS HE MCHEE
99,95 mac.%.

o . o
4. " -Oxcua 1o 1.1, OTINYAIONINIACS TEM, YTO YaCTUIIBI MOHOKPUCTAIUTUIECKOTO  -OKCHJIA ATFOMUHHS HE COJICPIKAT
KPUCTAJUTHIECKOH 3aTPaBKH BHYTPH YKa3aHHBIX YaCTHII.

Cnoco0 nosry4yeHus -OKCHAA AJTI0MUHUS

Kuaaccudurxamus no MIIK: CO1F

ITarenTHas nHGoOpManus
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IaTenT Ha u300perenue Ne: 2015105

ABTop: YcoB Jleonua BuranbeBny

IlaTtenToo6aagaTeab: YcoB Jleouna Buraanesnu

Jara nyoiukanun: 30 Urons, 1994

Hcnonb3oBaHue: 1JIs1 MOJIYYeHHS a - OKCH/A AJTIOMHHHS, TPUMEHSIIOLIErocsl B 3JIeKTPOHHUKE, 3JIEKTPOTeXHHUKE,
CTAHKOCTPOCHHUH, B YACTHOCTH B a0pa3uBHOIl NpoMbInLIeHHOCTH. CylecTBo H300peTeHHs: THAPOTePpMAIbHas 00padoTKa
cMecH THAPOKCHIA AJTIOMMHUSI 1 OCHOBAHMS, B COCTAaB KOTOPOIi BKJIIYEHO XpOMco/iep:kallee coequHenue. 3 3.11.¢-bl, 2 TadJI1.
H306peTeHne 0THOCUTCS K 00J1aCTH MEeTAJUIYPrMU M MOKeT ObITh HCII0JIb30BAHO B CTAHKOCTPOeHUuM (adpasuBHasi 00padoTka
MaTepPUAaJIOB), JJeKTPOHUKE (HANOJHHUTE/Ib), JIEKTPOTEXHUKE (ChIpbe VIS Kep aMUKH).

Hawnbonee OJU3KUM IO TEXHUYECKOW CYITHOCTH K 3asBISIEMOMY SIBIISICTCS CIIOCOO MOTydCHHS m-oxcpma AITFOMUHHS, TO3BOJISIOIIUH
0JIy4aTh U3 aMOP(HHOTO THAPOKCH/IA ATFOMUHHS IIOCPEJICTBOM THIPOTEPMAIBHON 00pabOTKU B aBTOKIIABE MEJIKOKPUCTAITMYECKUH
MaTepHall, COCTOSAIINI U3 KPUCTAJUIOB KOPYH/Ia pOMO03IpHUYECKOT0 rabuTyca N MMEIOIINHA adpa3uBHYyIo criocoOHOCTh 125-130% 1o
CPaBHEHHUIO C 3JIEKTPOIUIaBICHHBIM KOpyHIoM. HeocraTkoM naHHOTO crioco0a sIBIsieTcst HE0OX0AMMOCTh MCIOIb30BaHUs B KAUECTBE
HCXOIHOTO CHIPBS aMOP(HOTO I'MAPOKCHAA ATIOMHUHUSA, a TAKXKE €r0 IIPEIBAapUTEIBHOI0 BEIMAYMBAHMUS B TEUCHHUE CYTOK B MATOUHOM
pacTBope.

HCJ'[I)IO I/I306peTeHI/I${ SIBJISICTCS ITOBBIIIICHUEC @HSHKO-MGX&HI/I‘ICCKI/IX XapaKTCPUCTUK MOHOKPUCTATITIMICCKOTO D{-OKCI/II[B, aJIlOMHWHHAA, B
YaCTHOCTH MHUKPOTBEPIOCTH, IPOSBIISIONICICS B MTOBBIIICHHOH a0pa3uBHOM CIIOCOOHOCTH MaTepraa, OBHIIICHHE
HPOM3BOIMTEIBHOCTH MpoOLiEcca CUHTE3a.

Henp n300peTeHns TOCTUTACTCS TEM, TO THAPOKCH] aTFOMIHUS, HE3aBHCUMO OT COAEPKaHUS BOIBI M CTEIICHHU YIIOPSIIOUYEHHOCTH
CTPYKTYpBI, CMEIIMBAIOT C IOCTATOYHO PACTBOPHUMBIM B BOJIE OCHOBAHHMEM U B MOJIYYCHHYIO CMECH JIOTIOIHUTEIHEHO BBOIST
xXpoMmcogepkamee coenuaenne. OcHoBanne 0epyT B konmaectse 0,05-5,0 mac.%. a XxpoMcoaepxKaiiee COeTMHEHNE - B KOJTMIECTBE
0,05-10,0 mac.% ot Macchl rHAPOKCHAA aTIOMUHKA. [10ArOTOBIICHHYIO CMECh BMECTE C HEOOXOIMMBIM KOJIMYECTBOM BOJIbI,
o0ecneynBaoIMM TpeOyeMOoe JaBJIeHHE, 3arPYKatoT B aBTOKIAB. KpucTammm3anuo npoBosT npy temueparype 370-450°C u
nmasiieaun 100-800 atM B Teuenue 0,3-170 4.

B pesynbsTate 00paszyercs MOHO(A3HBIH MEIKOKPUCTAIINYECKUIT ﬂ':-cnccm[ QTIOMHHUS UMEIOLIMH OKPacKy OT OECIBETHOM JI0
HWHTEHCHUBHO-PO30BOM,C ["aycCOBBIM pacnpeneneHneM pa3MepoB YacTHII, COCTOSIIINI U3 OTIENBHBIX XOPOLIO OIPaHEHHBIX KPHCTAIIOB
WM MX CPOCTKOB. AOpa3uBHasi CIIOCOOHOCTD IPOJIYKTa, IIOJyY€HHOTO C IOMOIIBIO IAHHOTO MeToa, cocrasisier 110-250% mo
OTHOIIECHUIO K TPOTOTHILY.

Jannblit cioco06 He TpeOyeT NpeBapuTeIbHOI0 BEIMAYMBaHUs HCXOIHOTO MaTepHaia, 4To 00ecrieunBaeT IOBHIILICHNE
IPOU3BOAUTENBEHOCTH IpoIiecca.

CpaBHuBany abpa3uBHYIO CIIOCOOHOCTH /I 3epHUCcTOCTH M40 Marepuara, moJlydeHHOTO JaHHBIM COCOO0M, M MaTreprala-
MMpOTOTHUIIA, BBIACICHHOTO B KOJIMYECTBE, JOCTATOYHOM JIA IIPOBEACHU A HUCIIBITAaHUM. HpI/IMepr, BKJIIOYArOMMe BapruaHTbl BBOJAUMBIX
COCIIMHEHUI ¥ UCTIONb3yeMbIe PEIKHMBI, IPUBEICHEI B Ta0I. 1.

Junst peanuzanuy croco6a HCIOoIB3YIOT JOCTATOYHO PaCTBOPUMOE B BOJIE OCHOBAaHUE, YTO HE TPEOYeT yBEIMYEHHS €ro KOJIMYECTBA 110
OTHOIIEHHIO K Macce THApoKcuaa aimoMuans ooinee 5,0 mac.%. IIpuMeHenue c1aboro 0CHOBaHMS MOTPEOOBANIO ObI yBEINYEHHS €TO
KOHIIEHTPANMH, YTO HEIeJIecO000pa3Ho, TaK KaK CHIKAET BBIXOJI IIPOYKTa M €ro YHCTOTy. [IpenoYTnTeIhHO NCTIOB30BaHNE
CIJIBHBIX OCHOBAHHM, HAIIPHUMEP THAPOKCHIOB IIEIOYHBIX MeTaIoB. KoImuecTBo rupokcua menovyHoro Metauia seime 2,0 mac.%
Hewenecoo0pasHo M3-3a MOBBILICHHOIO OKMCIICHHS MaTepyaia aBTOKIaBa M He CIIOCOOCTBYET NalbHEHIIeMy YITyYIICHHIO KauecTBa

npoxaykra (tabn. 1, mpumepsr 18), a muxe 0,05 mac.% He obecieunBaet 100%-HOTO BBIXOA m-OKCI/I}Ia amoMuHuA (1Ip.5).

B kauecTBe XpOMCOIEPIKAIIEr0 COSANHEHNSI MOKHO HCIIOJIb30BATh, HAIIPUMEP, JOCTATOYHO PACTBOPUMBIE B Boze conn. KommuaectBo
XPOMCO/JIEPIKAILEro COeNUHEeH!sI MOXKeT ObITh 110 10 Mac.%. OHaKO MPENnOYTHTENBHO HCIIOJIb30BaHIE XOPOLIO PACTBOPUMBIX COJIEH
C BBICOKHM COAEPXaHUEM XpoMa, HalpUMeEp XpoMaToB (OMXpOMaToB) MIETOYHBIX METAIJIOB. B 3TOM cirydae 10CTaTOYHO BBEICHHUE B
HCXOJHYIO cMech j100aBku B kommyectse 0,05-2,5 mac.%. Jlo6aBka xpomara (Onxpomara) IeJIOYHOTO METaIlIa B KOJIMYECTBE HIXKE
0,05 mac.% ot Macchl THAPOKCH/IA AJTFOMUHHS HE JaeT yBeJIMueHHs aOpa3uBHOM CIIOCOOHOCTH ITPOJIYKTA M0 CPABHEHUIO C
MpoTOTUIOM (TIp.6), @ B KOJIMYECTBE BhILIE 2,5 Mac.% He MPUBOJMT K JaJbHEHIIEMY YBEINYEHHIO a0pa3uBHON CIIOCOOHOCTH U
noTomy Herenaecoobpasno (mp.7,25). Temneparypa auke 370°C npu Bcex yCaoBHIX He 00eceunBacT (pa3oBoro IMpeBpaIleHus
THAPOKCHU] - OKCHA amroMuHus (11p. 8), a Bbimie 450°C HelenecooOpasHa BBUY HOBBILIEHHOTO M3HOCA 000pyaoBanus (p. 9).
IpeanoYTHTENLHBIM SBISIETCS TeMIepaTypubiii uatepsan 400-430°C. Temneparypa amke 400°C TpeGyeT 3HAYUTENHLHOTO
yBEIMYEHUS BDEMEHHU PEAKLMH U HE 0OECIIEUMBAET I0CTATOYHO BHICOKOTO KayecTBa Matepuana (mp.10,11), a Beime 430°C ne
MIPUBOJINUT K JAJIbHEHIIEMY pocTy abpasuBHOM criocobHocTH (11p.12). Mcnonb3oBanue nasienus Hwke 100 at™ criocoOcTByeT
arperupoBaHUI0 KPUCTAIIIOB, YTO OTPHUIIATEILHO CKa3bIBaeTCsl Ha abpa3uBHON crmocoOHOCTH poaykTa (Tip.13), a Beire 800 atm
Helleecoo0pa3HoO BBU/LY ITOBBIIIEHHBIX TPEOOBaHMI K TPOYHOCTH aBTOKJIaBa. [IpeamouTurensHbIM sBisieTcst nasyienne 10 500 atm,
TaK Kak 0oJiee BHICOKOE JIaBJICHHE HE TIPHBOIUT K JJAJIbHEHIIIEMY pOCTY abpa3uBHOM CIIOCOOHOCTH MaTepualia, 0JTHaKO IpH
HE0OX0MMOCTH MaKCHMAaJIbHOTO MOBBIIICHHSI IPON3BOIUTEIEHOCTH TIpoliecca JaBJICHNE B aBTOKJIABE MOXKET OBITH MOBBIIICHO JI0

800 arm. Bpems runporepmanbHoit 006padotku menee 0,3 4 He mo3BouisieT noryduTh 100%-HbIl BBIXO] D{-oxcnz[a amomuHus (mp.16),

a 6oiree 170 4 Bo Bcex ciydasx SIBISACTCS H30BITOUHBIM.

Dpuwmep 1. 100 r rugpokcuna amomunans Al,O3 H,O 3amuBaror 50 Mt BOgHOTO pacTBopa, coaepaxkaiiero 4,0 mac.% ruapokcuna

kamst KOH u 1,0 mac.% xpomarta xamus K,CrO,, u nepemenmBarot. [TosrydaeHHYI0 cMech BMeCTe C HEKOTOPBIM KOJIMYECTBOM

JMCTHJUTMPOBAHHOM BOJIBI TIOMEIIAIOT B AaBTOKJIAB M3 CHEIUATBHON CTAIH C BHYTPEHHUM AUAMETPOM 28 MM, HMEIOIINM BHYTPEHHHH

06bem 170 cM® 1 cHAGKEHHBIH IMTHHAPHYCCKAM 3aTBOPOM. 110CIIe 3TOr0 aBTOK/IAB FepMETH3HPYIOT M BBIBOAT Ha pexuM. IIporecc
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CUAPOTEPMATLHON 00paboTKy npoBoasT npu Temneparype 400°C u nasnenuu 320 at™ B Teuenue 41 4, mocie 4ero aBTOKIaB
oxnaxaroT. [1oTydeHHbIH TPOAYKT BHICYMHUBAIOT Ipu Temmneparype 70-90°C B Teuenue 1-2 4. CUHTE3MPOBAHHBIA MaTEPHA
MIPEACTABISIIOT CO00H MEMTKOKPUCTANTMIECKUH OPOIIOK PO30BOTO IIBETA U IMEET TUPPAKTOTPAMMY,HACHTHYHYIO U(paKkTorpaMme

o o .
MOHO(}A3HOTO  -OKCHAa amfoMuHUs (Tadm. 2). Kpucramisl  -OKcHIa aJlOMHHUS, TOJTyYCHHOTO TaHHBIM CIIOCOOOM, MMEIOT OJTU3KUI

K M30METPUHYHOMY FaGHTYC ¢ IpeoGIafaiouM passuTieM rpaneil mpusmer {1120} u pomGosapa {101 1}. A6pasusnas
crocoOHOCTH cocTaBisieT 160% Mo OTHOIIEHHUIO K IPOTOTHUILY.

[ puwmep 2. 60r ruapokcuna amomunans Al,O3 3H,0 cmemmuBator ¢ 30 M1 BOZHOTO pacTBOpPa, COJIEPIKAIIETro IHIPOKCH HATPHS
NaOH u 6uxpomat natpust Na,Cr,O; 2H,0 B konmuectBe coorBercTBeHHO 4,0 1 3,0 Mac.% ¥ OMEIIAIOT B aBTOKJIAB TAKOT'O JKE
THIIA, KaK B IprEMepe 1, BMecTe ¢ He0OXOMMBIM KOJIMYECTBOM BO/IBI. ABTOKJIAB F€PMETH3UPYIOT U IMPOBOSIT PEAKIUIO CHHTE3a IIPH

temneparype 430°C u nasnenun 500 aTM B Teuenue 25 4. Beicymenublii npoaykt cogepkut 100% MeIKOKPUCTAILINYECKOTO &
OKCHJIa aJTFOMUHHS HHTEHCUBHO-PO30BOTO IIBETa M UMeeT aOpa3uBHYIO CIIOCOOHOCTE 250% M0 OTHOLICHHIO K MIPOTOTHITY.
IIpuwmep 3. 300 r ruapokcuna amomunus Al,O3 H,O, umeroiero ¢naboyrnopsIoueHHYIO CTPYKTYPY, cMenuBaroT co 100 M
BOJIHOTO pacTBopa, coaepxkaimero ruapokcun kamust KOH B kommaectse 5,0 mac.% u 6uxpomar kamus K,Cr,0O; B xomaectse 3,0
Mac.%, 1 BMecTe ¢ TpeOYEeMBbIM KOJIMYECTBOM BOJIBI IOMEUIAIOT BHYTPh aBTOKJIaBa BHYTPEHHUM JHaMeTpoM 45 MM, HMEIOIIETo
BHYTPEHHHIT 06beM 500 cM®, IOCIIe 4ero aBTOKIAB TePMETH3HPYIOT H IOMEIIAIOT B 11edb. IIpolece CHHTE3a IIPOBOIAT IIPH
temmneparype 400°C u nanenun 260 at™ B TeueHne 45 4. [IpoJyKT peakiuu XapakTePHOTO BHENIHEO BUIA (PO30BOTO [[BETA)

0 E{ 0,
conepxutr 100% ~ -oxcuaa aTIOMHUHUS B UMeeT abpa3suBHYIO CIOCOOHOCTH 150% 10 OTHOIIEHHIO K IPOTOTHILY.
HDpuwmep4 K100 T amopdHOTO THAPOKCHAA ATFOMUHIS N00aBIIOT 40 MJI BOJHOTO pacTBOpa, COMCPIKAIIETO THAPOKCH HATPHUS H
XpoMaT Kajusl B KoJuuecTBe cooTBeTcTBeHHO 1,0 u 1,5 Mac.%, nanee mpous3BOAT onepanyu aHATOTHIHO puMepy 1. Peakiuio

o . o
mpoBoAT ipu Temnepatype 420°C u nasnennn 440 at™ B TeueHue 72 4. [IpoIyKT peakiiuy - MENKOKPHCTAIDTHYSCKIA  -OKCHT
aJIIOMUHHUS PO30BOTO I[BETa UMeeT abpa3uBHYIO ciocoOHOocTh 200% Mo cpaBHEHUIO ¢ OECIPUMECHBIM IPOTOTHIIOM. AHATIOTUYHO
TIPOBOJIAT CEPHIO OMBITOB. OcTaNbHBIC IPUMEPHI IPUBEICHHI B Ta0:. 1.
ComocraBUTENBHBIIN aHATIN3 NOJIYYEHHOTO MaTepHaia I0Ka3all, YTo ero abpa3uBHAas CIOCOOHOCTh 3HAUYNTEIBHO BhIIE a0pa3uBHOM
CIIOCOOHOCTH MaTepuala, MoJy4aeMoro ¢ MOMOIIBIO H3BECTHOTO TEXHHYECKOTO penteHus. Kpome Toro, mpon3BOAUTENEHOCTD IPH
peanM3anuy JaHHOTO TEXHUYECKOTO PEIISHHS BBIIIE OJlarofapsi NCKIIOYEHHUIO CTa U1 TPEIBApPUTEIFHOTO BHIMAYNBAHHS HCXOTHOTO
Mmarepuaia. Baxxubsim B MMPAKTUYCCKOM OTHOUICHUM ABJIACTCA U TO, YTO llaHHBII\/’I croco0 MO3BOJISAET UCITOIL30BATh Ppa3InuYHbIC BUIbI
CBIPBSL.

dopmyJia n300peTeHus

1. CITOCOBb IMOJIVUEHU A ﬂ‘:-OKCI/II[A AJITOMUHUS, BriIOUaromuii aBTOKIABHYIO THAPOTEPMATBHYIO 00pabOTKy cMecH
TUIPOKCH I alIOMUHHS U 0cHOBaHus ripu 370 - 450°C, oTnyaomuiics TeM, 4To B CMECh JOTOJHUTENBLHO BBOST XPOMCO IEpIKaIlee
coennHenue B konuuectse 10 10,0 mac.%, mpu 3ToM ocHoBaHMe OepyT B KosmaecTBe 0,05 - 5,0 Mac.% oT Macchl ruapoKcuaa
TIOMHHUS, A THIPOTEPMAIIBHYIO 00paboTKy npoBo T npH gasinenuu 100 - 800 aTm.

2. Criocob 1o 1.1, OTIINYAOITHICS TEM, YTO B KAYECTBE OCHOBAHUS OCpyT I'MIPOKCH IEIOYHOTO MeTaiia B komdectse 0,05 - 2,0
mac.%.

3. Cnoco0 1o 1.1, OTIIMYArOLIHIACS TeM, YTO B KA4ECTBE XPOMCO/IEPKALIETO COSMHEHNsI OepyT XpOMaT Wi OMXpOMAT LIEJT0YHOTO
metaiia B konuuectse 0,05 - 2,5 mac.%.

4. Crioco6 mo 1. 1 - 3, oTnuyaronuiics TeM, 4To 06paboTKy cMeCH TIPOBOAAT IpH Temmeparype 400 - 430°C u gasnenuu 100 - 500
aTM.

MMA4A JlocpouHoe npekpauieHne geicTBus narenra Poccuiickoit @enepannu Ha usodpereHne U3-3a
HEYIIAThI B YCTAHOBJICHHBII CPOK MOLVIMHBI 32 NO/IepP:KaHMe NATEeHTa B CHJle

Homep u rox ny6amkanuu orosierensi: 27-2000

N3Bemenue onydankoBano: 27.09.2000

Cnoco0 noJryueHnsi MeJKOKPUCTAJLINYECKOT0 KOPYH/Ia

Kaacendpuramus no MITIK: CO1F

IMaTenTHas nHpoOpManus
IMaTeHT Ha U300perenue Ne: 2167817
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Uzobpaxenus:

N3o006peTeHne OTHOCUTCS K 00AaCTH CHHTE3a HEOPTaHMYECKIX MaTEPHUAIOB, 8 UMEHHO MEIKOKPUCTAITHYECKOTO m-AlgOg (xopyHza)
TTOBBIIIEHHON YHCTOTHI, HCIOJIB3yEMOT'0 KaK ChIPbE JUIsl M3TOTOBIICHUS CBETONPOITYCKAoLIel KepaMUKH | Jelikocandupa. 3agauei
HpeIaraeMoro H300peTeHus SABIeTCS MOMYYSHNE YUCTOIO MEIKOKPUCTAIINYECKOTO KOPYH/Ia C COAepKaHHeM IIpuMeceii MeHee
0,01 mac.% mo cymme 12 sanemenToB. [TocraBieHHas 3aja4a JOCTUTACTCS TEM, YTO TEPMOIIAPOBYIO 0OpaOOTKY THAPOKCH A
amoMuHus poBoaAat npu 380-420°C u naBnenuu napos Bojsl 50-300 aT™ B NPUCYTCTBUM HU3IIUX IPEAETIbHBIX CIIUPTOB
(METHII0BOTO, 3THIIOBOTO, ITPOIIMIOBOTO WK OyTHiI0BOro) B Kosmuecte 0,00-1% 1Mo OTHOMIEHUIO K Macce THAPOKCHIA aTFOMHHHUS
i ¢ no6askoii kapoamua B konuuectse 0,05-0,5% k Macce ruzpokcua amomunaus. O0pasibl KOpYH/a, TOITyYSHHBIE B
MIPACYTCTBUH OPTaHUYIECKUX 100aBOK, COOTBETCTBYIOT 110 YUCTOTE ONITHYECKOMY KIIACCy KPUCTAIIIOB M MOTYT OBITH MCIIOJIb30BaHBI
JUISl HalulaBa MOHOKPHCTAJUIOB JieKocandupa 1 CBETONpOITycKaromeil kepaMuku. 1 taor.

MN3o0peTeHne OTHOCUTCS K 00JIACTH CHHTE3a HEOPraHUIECKHX MaTepraioB, a UMEHHO METKOKPHCTANTHIECKOTO e Al,O3 (kopyHza)
TTOBBIIIEHHON YMCTOTHI, HCIOJIB3yEMOT0 KaK ChIPbE JUIS M3TOTOBIICHUS CBETOPOITYCKAIONIeH KepaMHUKHU U JIeHKocandupa.
OcHOBHBIM TpeOOBaHHEM K KOPYH/Y, HCIIOJIb3yeMOMY B KA4E€CTBE ChIPbsl IS IIOJIyYEHUsI YKa3aHHBIX MaTepUalioB, SBJISIOTCS
coJiepyKaHre MUHEPAIbHBIX IPUMeECeH, He IpeBbImaroniee yposeHs - 0,015 mac.% mo cymme 12 snemMeHTOB.

M3BECTHO, UTO MPU MPOU3BOACTBE MENKOKPHCTAIIMUECKOT0 KOPYHAA TepMonapoBsM crocobom (TTIC) mpu 350-450°C u 30-250 atm
B IIPHCYTCTBUH B Ka4eCTBE aKTHBATOpa IpoIiecca CMecH OpoMuIa Kajusl ¥ THAPOKCcHIa HaTpus (B cooTHOomeHnu 1/5 -1/10 mpu
KOHIIEHTpauuu oOpomua kanus (2-15)%) nosydaercst nopomkooOpa3Hblil KOpyHA ¢ conepkanueM npumeceit Fe, Cr, Cu, Ca, Ti,
3HAYUTEIHHO MPEBBIIIAIOIINM YPOBEHb, TPeOyeMbIii JIsl M3roToBJIeHHs Jeiikocandupa u kepamuku (A.C. CCCP 1477682, C 01 F
7/02, 07.05.89., bron. N 17). Mcrionp3oBanue B kauecTBe akTrBaTopa KBr mpuBoANT K KOPpO3HUN METaiIa aBTOKIIaBa M 3aTrPSI3HEHHIO
IPOAYKTA.

HanbGonee 01m3knM K mpeangaraeMoMy criocoOy M0 TEXHHUYECKOH CYIIHOCTH U IOCTHTAEMOMY PE3YIbTaTy SBISETCS Crioco0
MOJTydeHUs MEJKOKPUCTALITMYECKOTO KOPYH/Ia, BKIIOYAKOIIMIA 06paboTKy TMApOKCH A Wik OKCU/a alroMunus npu 350-400°C u
JaByieHUH mapoB Boasl 50-400 at™ B mprcyTcTBUM akTHBaTOpoB HOHHOTO THMA ([latent PO 2077157, C 01 F 7/02, 10.04.97, bron. N
10), B wactHOCTH TeTpabopara HaTpHs WM OOPHON KHCIOTHL. B 3TOM cilyduae HHTEHCHBHOCTH KOPPO3HOHHBIX ITPOIIECCOB
3HAYUTEIHHO CHIIKAETCSI U MPOJIYKT MOJIy4aeTCs MEHee 3arps3HeHHBIM, YeM IMoJTydaeMblii o crnocoly 1. OHako, ypOBEHb YUCTOTHI
KOPYH/Ia, TTOJIy4aeMOoTo I10 CIocoly 2, TakKe He COOTBETCTBYET TPEOOBAHMUSM K CBIPBIO JUIS U3TOTOBJIECHUS JeHKocandupa uim
KepaMUKH, TOCKOIBKY OH conepxut 0,018% mpumeceit mo cymme 12 snemeHToB (cM. 3-it cronber, Tabdm.]).

3amadeii mpeaIaraeMoro H300pETEHHS SBIIAETCS TOTyIEHHE YHCTOTO MEJIKOKPHUCTAIINIECKOTO KOPYH/IA C COJepKaHNEeM IIpUMeceH
menee 0,01 mac.% no cymme 12 seMeHTOB.

TMocTaBieHHas 3a1a4a J0CTUIAeTCsl TEM, YTO TEPMOIAPOBYK 06pabOTKY TUAPOKCH A AlIOMUHMS ITpoBoaaT npu 380-420°C u
JaBJieHuH mapoB BoJb! 50 - 300 aT™ B MPUCYTCTBUM HU3IINX MPEETBHBIX CIUPTOB (METHUIIOBOTO, STHIIOBOTO, TIPOIMIIOBOTO I
OyrunoBoro) B koaudectse 0,06-1%, 110 OTHOLIEHHUIO K Macce THIPOKCHAA aIFOMUHUS WK ¢ 100aBKOH KapOaMuia B KOJIUYECTBE
0,05-0,5% k macce ruapoxcuaa amroMuHus. JJ00aBKHM HU3MIMX CIIMPTOB M Kapbamuia He TOJIBKO MPEJOTBPAIAOT KOPPO3UI0
BHYTPEHHHUX CTEHOK aBTOKJIaBa, HO U TOBBIIIAIOT CTENEHb YUCTOTHI ChIPBS (THAPOKCHIA ATIOMUHMS), 00pa3ys JIeTy4re COeTMHEHUs ¢
MIPUMECHBIMH METAIIaMU. BBIX0A 32 HHO)KHUM TIpesien yKa3aHHBIX MHTEPBAIOB KOHIEHTPALUH He aeT 3¢dexTa OUuCTKH MPOAYKTOB
TEepMONIapoBoi 00pabOTKU OT MPUMECEH, IPEBBIIICHNE BEPXHET0 Mpeiea IPUBOINT K 3ayriIepO’KUBaHHIO MPOTYKTOB.

CyIHOCTh CrIoco0a MILTIOCTPUPYETCS TPUMEPaAMHU.

[Tpumep 1. B cocyn BeIcOKOTO AaBieHust 00beMoM 1 11 3arpyxatoT 450 T THAPOKCHIA aTFOMUHHUS ¥ 3IUBAIOT 65 em®
JIEMOHU3UPOBAHHOM BOABI, conepxamieii 0,3% OT Macchl THAPOKCH A ATIOMHHHUS 3THIIOBOTO CHHPTa. ABTOKJIAB ITOCTIEe
onpeccoBbiBanus HarpeBaioT 10 400°C u BBIIEPKUBAKOT MPH 3TOM TemmepaType 72 4.

IIpoayKT, M3BJICYCHHBIN M3 aBTOKJIaBA MOCIIC OXJIAXKIACHHUSI, IPEACTABIICT CO00i MenKokpucTauindeckuii (50-150 MkMm) KopyH/T ¢
xuMudeckuM coctaBoM: Al,Oz - 99,9915%, Si - 0,005%, Mn - < 0,0003%, Mg - 0,0005%, Fe - 0,0005%. Ni - 0,0001%, Cr - <
0,0004%, Cu - 0,00001%, Ca - 0,001%, Co - < 0,0001%, Ti - < 0,0005%, Pb - 0,00005%, Ag - 0,00005%.

[pumep 2. B cocyn BeIcokOTO AaBneHus 00beMoM 1 11 3arpyxarot 450 T THAPOKCHAA ATFOMUHUS U 3aIUBAIOT 65 o’
JICMOHN3UPOBAHHOM BOJIbI, coneprkaineit 0,15% ot Macchl rUIpOKCHIA AIIOMUHUS KapOaMuia. ABTOKIIAB TI0CIIE OTPECCOBBIBAHUS
HarpesaroT 10 400°C u BBLIEP;KUMBAKOT IIPH 3TOi Temmneparype 72 4.

[TponyKT, U3BNEUCHHBIN U3 aBTOKJIABA MTOCIIE OXJIAX/ICHHS, ITPECTaBIseT co00i MenkokpucTauimaeckuit (50-150 MxM) KopyHA ©
xumugeckuM coctaBoM: Al,Os - 99,996%, Si - 0,001%, Mn - 0,00005%, Mg - 0,0007%, Fe - 0,0002%, Ni - < 0,0001%, Cr - 0,0002%,
Cu - 0,00005%, Ca - 0,001%, Co - < 0,00001%, Ti - < 0,00001%, Pb - 0,00005%, Ag - 0,00005%.
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Jlnst cpaBHEHHMs B TaOJIUIE IPUBENICH COCTAB IPUMECEH B HCXOTHOM ChIPbe (THAPOKCHA amtoMHUHUS [[MKaIeBCKOTO TITHHO3EMHOTO

KOMOWHATa) ¥ 00pa3IoB KOPYH/Ia, MOJIYUYECHHBIX C HCIIOJIb30BaHKEeM 100aBoK 3tuinoBoro crupta (0,5%) u kapbamuna (0,3%) u Oe3

HUX (CHHTE3 KOPYH/Ia B 3TOM CIy4ae [IPOBOMIICS B IIPUCYTCTBUU 00aBKK TeTpabopara Hatpusi). 13 TaGIuIlbl BUIHO, YTO

coJiep>KaHue MpuMecei 1o cymMme 12 3IeMEeHTOB y KOPYH/Ia, TTOJIYYeHHOTO ¢ I00aBKOM STHIIOBOTO CTIMPTa, CHUXKAeTcs B 6 pas, a

Kapbamuza - B 7,5 pa3 110 CpaBHEHHIO ¢ KOPYHIOM, TIOJYIeHHBIM 0€3 OpraHNnIeCKUX JOOaBOK.

KonmuectBo npumeceit qano B tadiuue B Mac.%.

OO6pa3HBl KOpYHIA, TOTyYEHHBIE B IPUCYTCTBUN OPraHIMUYECKUX 100aBOK, COOTBETCTBYIOT IO YMCTOTE ONTHYECKOMY KiIaccy

KPHUCTAJIIOB H MOTYT OBITH UCIIOJIB30BaHBI JIJIs HAIUTaBa MOHOKPUCTAJUIOB JICHKOCAn(pupa H CBETOIPOITYCKAFOIIEH KepaMUKH.
Dopmy.Jia u3o0peTeHust

Crioco6 mosyueHus: MeIKOKPUCTAIUTUNYECKOTO KOPYH/1a, BKITIOUAIOIIHIA TEPMOTIAPOBYIO 00pabOTKy ruaApoKcuaa amoMuHus mpu 380-

420°C u naBnennu 50-300 aT™, OTIMYAIOIIKICS TEM, YTO TEPMONIAPOBYIO 00pabOTKY MPOBOASAT B MPUCYTCTBUU HHU3LIETO

npeznensHoro crimpra - 0,06-1% ot maccsl ruapokcuaa antoMunus win kapoamuaa - 0,05-0,5% ot Macchl THIPOKCHIA ATFOMHHUSL.

MM4A locpouHoe npeKpaiieHue 1eiicTBUs MaTeHTa U3-32 HEYILUIAThI B YCTAHOBJIEHHBIN CPOK
NOLLIHHBI 32 MOJAEePKAHUE IATEHTA B CHJIe

JaTta npekpamenus aeiicreus natenta: 03.06.2009

Jata nmyomukamuu: 10.12.2011

Cnoco6 nosryyeHus NOPoOIIKa aib(a-oKUCH AJTIOMUHUSA (BAPHUAHTHI)

Kaacenpurxanus no MITK: CO1F

ITatenTHas undopmanus

IlaTenT Ha w300peTenue Ne: 2126364

ABTop: Macaxuae Moxpu (JP), Hocno Yruna (JP), Hocunapu Capaée (JP)

IMarenToo6aanaresnn: Cymuromo Kemuxan Komnanu, JTumuren (JP)

Jara nyoaukauun: 20 ®epans, 1999

Anpec nas nepenncku: 103735 Mocksa, yia.Miabunka 5/2, Coro3natent IlatenTHOMYy noBepenHomy Tomckoii E.B.
Daiisibl 1 N300pakeHUs

N3o6paxenus:

W3zo0pereHne nmpeaHazHaueHo AJIsl OJTyUeHHUs TTOpolKa anb(ha-okucy amoMuHus. [1o mepBoMy BapuaHTy, 110 MEHbIIEH Mepe OIHY
MIEPEXOTHYIO OKHCh AIOMUHHUS U MaTepUall, MPEIIIeCTBYIOINA NepeX0JHOW OKUCH aFOMUHHUS, CIIOCOOHBIN MPEBPaLIaThCs B
MEPEXOJHYIO OKUCH AJIFOMHUHUS [TPU HAarpeBaHUM, 00XKUTAIOT B ra30BOM armocdepe, coleprkaliieii o MeHbleil Mepe npuoIH3UTEIHO
5 00. % oT Bceil ra30Boit aTMOC(EphI rajoreHa, BRIOPaHHOTO M3 TPYIIIBI, cOCTOAIIEH U3 Gropa, xstopa, bpoma u Hona. Ilo Bropomy
BapHaHTy, 110 MEHbIIIEH Mepe OJHY NEePEXOAHYI0 OKHCh AJTFOMUHHS M MaTeprall, IPEALIECTBYIOIINI EPEX0HON OKHCH aTIOMUHNS,
CIIOCOOHBIH MTPEeBpalIaThCsl B IEPEXOJHYIO OKUCH ATIOMHUHUS IIPH HarpeBaHUH, 0OXKUTAIOT B Ta30BOH aTMocepe, coepiKalei 1mo
MeHbIIeH Mepe TproIm3uTeIbHo 1 00. % 0T Beel ra30Boit aTMOC(hephl TaoreHna BOA0POo1a, BEIOPAaHHOTO U3 (PTOPHUCTOTO
BOJOPOJa, OPOMHCTOr0 BOAOPOAa U HOAUCTOTO Bofopoa. I1o TpeTheMy BapuaHTy, 10 MEHBIIEH Mepe OAHY ePEXOAHYI0 OKHChH
AIIFOMUHHMS M MaTepuall, ClIOCOOHBIN PEeBpaIiaThCsl B MIEPEXOAHYI0 OKHCh ATIOMHUHUS NP HATPEBaHUU, O0XKUTalOT B Ta30BOM
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atMocdepe, coneprkaleil KOMIIOHEHT, ITOJIYYSHHBIH U3 110 MEeHbIIeH Mepe npuomu3uTesisHo 1 06. % 0T Beeli ra3oBoil atMochepsl
ra3o00pa3HOro rajoreHa, BHIOPaHHOTO U3 Ta3000pa3Horo ¢ropa, razoo0pa3Horo 6pomMa u ra3000pa3HOro HoAa M M0 MEHBIIEH Mepe
npubnmsuresnsHo 0,1 00. % ot Beelt razoBoit atmocdeps! napa. Mzo0peTeHue mo3BoIseT MoITydaTh MOPOLIOK alb(a-oKucH
AJIIOMUHNUA, CO[[Cp)KaHII/Iﬁ MOHOKPUCTAIIIMYCCKUC YaCTHUIIBI, I/IMGIOL[II/Iﬁ BBICOKYIO 4aCTOTY, TOMOI'CHHOCTD, y3KHﬁ
TPaHyIOMETPHIECKUI COCTaB OCHOBHBIX YACTHI] ¥ OKTA3IPHUYECKYIO M BBICIIVIO MTOJIMAAPHYIECKYIO hopMy. 3 c. u 21 3.1m.¢-151, 5 ni.,
2 tabm.

OIMUNCAHUE M30BPETEHUSA K ITIATEHTY

Hacrosmee n3o0peTeHne 0THOCHTCS K CIIOCO0Y MONTY4YeHHs ITOPOIIKa anb(ha-OKUCH aTIOMHHUSL

[Nopormox anbha-okucH amOMHUHIS HalIeT IIMPOKOE MPIMEHEHHE B KaUeCTBE HCXOJHOTO MaTepuaa /Uil abpa3uBOB, CIICUCHHBIX
U3/IeNNH, MaTepUaIOB AJIsl IUTa3MEHHOTO PacTblICHHs, HAMOJIHUTENeH 1 Tak najiee. [lopomok anbda-oKucH alntoMUHUS, TOTy4eHHBINR
C TIOMOIIBIO OOBIYHBIX CIIOCOOO0B, C MOMOIIBIO KOTOPBIX MOTYYaroT, KaK MIPAaBIIIO MOPOIIKH, BKIFOYAIOLINE TIOJNKPUCTAIITMYECKIE
YaCTHIBI HETIPABIIIbHOM (DOPMBI, COAEPKUT MHOTO arJIOMEpPUPOBAHHBIX YACTHUIl U UMEET LIMPOKUI IPaHyJIOMETPHYECKHUIT COCTaB
yactull. Kpome Toro, urctoTa Takoro 0OBIYHOTO MOPOIIKA allb(ha-0KUCH aTIOMUHHUS SBIAETCA HEJOCTATOYHON JUT HEKOTOPBIX
cllydaeB IpUMeHeHus. UTOObI PeoI0IeTh 3TH HEAOCTATKH, JUISl HEKOTOPBIX CIEHHUATIbHBIX CITydaeB IPUMEHEHHUS HCIIOIb30BaIH
MOPOILOK aNb(ha-OKUCH aJFOMUHHMS, TOJYUEHHBIH, KaK OIMIMCAHO HIDKE, C TOMOUIBIO CIEUaIbHBIX C1I0c000B. OIHAKO 3TH
CIenaIbHbIE CIIOCOOBI ellle BKIIOYAlOT B ce0sl TPYAHOCTH MOJIYYEHHS OPOIIKa anb(a-OKUCH ATIOMHHUS C Y3KUM
IPaHyJIOMETPHYECKUM COCTABOM YaCTHII, KOTOPBIH COAEPKHUT OJAHOPOIAHBIC YACTHUIIbI alb()a-OKUCH ATFOMUHUSL.

Cpemu U3BECTHBIX CIIOCOO0B MOIYYSHHS MTOPOIITKA alTb(ha-OKUCH aTFOMIHHS CaMBIM SKOHOMHUYHBIM CIIOCOOOM SIBIISIETCS CITOCO0
Baiiepa. B ciocoGe baiiepa 6okcuT peoOpasyroT B THAPOOKHCH ATIOMUHHS HIIH TIEPEXOAHYIO OKHCH AIIOMHHHS, KOTOPYIO 3aTeM
00XKHTaIOT Ha BO3/AYyXE ISl ITOJyIeHHS OPOIIKa anb(ha- OKHCH aTFOMUHHMS.

I'1apooxuch amoMHUHMS WK [IEPEX0JHAsl OKUCHh ITIOMHHHS, KOTOPYIO TIOJIy4aloT B Ka4eCTBE MTPOMEXYTOUHOTO ITPOIyKTa B
MIPOMBIIIUIEHHOM Maciitade, Ipy HU3KOW CTOMMOCTH, KaK IIPaBUIIO, COJIEPIKUT arJloMEPHPOBAaHHbIE YaCTHUIIbI, UMEIOIINE JUAMETP
6osree 10 mukpos. ITopomniok anb(ha-oKUCH aTIOMUHUS, TOJTYYCHHBIH C TOMOMIBIO 00KHTra TaKOH THIPOOKHCH ATIOMHHUS HITH
MepEXOHOM OKHCH aIOMUHHUS Ha BO3/yXe, COACPIKHUT TIIaBHBIM 00pa30M YacTHIIbI HETIPaBHIBLHOM (DOPMBI, CollepiKaliie MHOTO
KPYIHBIX CHIIBHO arjioMepHpOBaHHBIX YacTuIl. I[1opoImok anbgha-oKicH aafoMUHAS, COAEPKANI KPYITHBIE arlloMEpHPOBaHHBIE
YaCTHLIBI, JUTS TIOJIy4eHUs] OKOHYATEILHOTO MPOJIYKTa ITOJIBEPraloT OMOJIY B IAPOBOI MeJIbHHIIE, BAOPOMEIBHUIIE U TaK Jajiee, HO
TIOMOJI HE BCET/ia SIBNISETCS MPOCTOH oneparueii 1 yBeIHIUBaeT OOLIyI0 CTOUMOCTh. Kpome Toro, mopoIok ajibgha-oKuCH alFOMHUHUS,
HUMEIOLIUH ITIOXYI0 Pa3MOJIOCIOCOOHOCTh, TPpEOYeT IIMTENbHOE BpeMst 1S pasManbiBaHust. ClieoBaTesbHO, MOXKeET ObITh 00pa3oBaH
CJIMILIKOM MEJIKHH NOPOIIOK, KOTOPBIH HEIIPUT0JIeH OCOOCHHO B KAYECTBE MCXOJHOTO Marepuala abpa3uBOB.

s pemenns 3Tux npo6iem ObUTO caenaHo HECKOJIbKO npeioxkennii. Hammpumep, B JP-A-59- 97528 (ucnonb3yemslit 31ech TEpMHUH
"JP-A" o3Hauaer "Hen3ydeHHas OMyOIMKOBaHHAs 3asBKa Ha MaTeHT SIMOHMK'") ONUCHIBAETCS CIOCO0 yiydleHHs: (pOpPMbI OPOIIKA
asb(ha-OKMCH AJTFOMUHHS, KOTOPBIA CONEPIKUT VIS MTOJTyIEeHHS OPOIIKA aTb(a-0KNCH ATIOMHHHS OOXKUT THAPOOKHCH AJTIOMHUHHS,
TIOJIy4eHHOH ¢ moMobio croco6a baiiepa, B npucyrcTBun 6opa, coepkaliero aMMOHHUN, HIIM MUHepajIu3aTopa ceMeiictsa 6opa.
Uto0Bl OZTHOBPEMEHHO YAIUTh HATPUIl U PETyNNpOBaTh pa3Mep YacTHI, ObIIO MPEITIOKEHO IPOBOIUTE OOKHUT COEpIKaIIEH HAaTPHH
THJIPOOKHCH aJIFOMHUHUS, TTOJTy4eHHOH ¢ oMoIikio cnocoba baiiepa, B mpucyrcteum (1) MaTepuana, cofepskaiero Xjiop, u
MaTepHaia, coaepxaiiero grop (kak onuckiBaeTcs B mateHre Benmnkoopuranuu 990801), miu (2) G0pHOM KUCIOTH M XJIOPHIA,
HaIpuMep, XJIOPUCTOT0 aMMOHISI WITH XJIOPHCTOTO BOJIOpOo/Ia (KaK OIMHMCHIBAaeTCs B aTeHTe 3amannoii ['epmannn 176511).

B JP-B-43-8929 (ucnonb3yemsiii 3aeck TepMuH "JP-B" 03HayaeT "HemsyueHHas onyOJIMKOBaHHAs 3asBKa Ha nateHT Snoxun")
OTIMCBHIBAETCSI OOXKUT TUAPATA OKHCH AJIFOMUHHSA B IPUCYTCTBUH XJIOPUCTOTO aMMOHHSI.

OnHaKO KaXKAbIi U3 3THX MPEJI0KEHHBIX CIIOCOOOB ellle SBISETCS HeYI0BICTBOPUTEIBHBIM ISl ITOJYYeHHs] TOMOT€HHOTO TIOPOIIKa
anb(ha-OKICH ATFOMUHHS BBICOKOW YHUCTOTHI, IMEIOIIETO OJHOPOJHYIO (hOPMY YaCTHIL M Y3KHH TPAHYIOMETPUIECKHH COCTAaB YacTHUII.
W3BecTHBIE crienMalIbHBIE CIIOCOOBI MOTYYeHNUS alb(a-OKUCH aTIOMHHUS BKIIIOYAIOT B CE0s THIPOTEPMHUUECKUH CIIOCO0, COIep Kamii
THIPOTEPMHUUECKYIO PEAKIHIO THPOOKUCH aJlFlOMUHHS B IPUCYTCTBUH KOPYH/Ia B KAYECTBE 3apObIIa KPUCTAILIM3ALUH (KaKk
omnmceiBaercst B JP-B-57-22886), 1 cioco6 ¢urtocoBanus, coiepiKaiiiii 00KUT THAPOOKHCH ATIOMHHUS B IPUCYTCTBHH (ITioca
cemeiicTBa (TOpa, UMerommero Temneparypy miasnesns 800°C umu meHee (Kak omuckiBaercs B JP- A-3-131517).

[TockosbKy THAPOTEPMATBHBIN CIIOCOO OCYIIECTBIISIOT ITPH BHICOKOH TEMIIEPATYPE M BEICOKOM JAaBJICHNH, OH BBI3BIBACT IIPOOIEMY,
KOTOpast 3aKJII0YAETCSl B TOM, YTO MOJTYYCHHBIN TOPOIIOK allb(ha-OKHCH ATIOMUHUS CTAHOBHUTCS TOPOTUM. 110CKOIBEKY BBEACHHBIH
(hiroC OCTaeTCs B MOPOIIKE aIb(ha-OKUCH ATIOMUHIS, TOTYIEHHOTO ¢ TIOMOIIBIO crtocoba (IIIocOBaHMs, OH BBI3BIBAET IpoOIEMy,
KOTOPAast 3aKJII0YAETCS B TOM, YTO OCTaBIIMIACS (IIroC OIDKEH OBITh U3BJICUEH ITyTeM IPOMBIBAHUS, YTOOBI ITOJYINTH anb(ha- OKHCh
QJIFOMHUHUS BBICOKOH YHCTOTHI.

Lenpio HAacTOSIIETO H300PETEHNS SABISETCS OOECTIEUEeHHE CII0Cc00a MOMTyIeHHS OPOIIKa anb(a-OKUCH aTIOMUHHS, COJCPIKAIIETO
TOMOT'€HHBIE MOHOKPHCTAJUITMYECKHE YaCTUIIBI alb(ha-OKUCH ATIOMHHUS U3 Pa3IMYHBIX UCXOIHBIX MaTEPUaoOB OKHCH aJIFOMUHHSL.
Jpyroii nenpio HACTOSIIIETO H300peTeHHMS SABIsETC oOecrieueHne crocoba MoydeHHs TTOPOoIIKa anb(ha-OKUCH ATIOMHUHUS,
COJIeprKaIlero MOHOKPHCTAUTMUECKHE YaCTHUIIbI alb(ha-oOKUCH alTFOMUHHS, IMEIOIINE OKTa3IPHUECKYIO HIIH BBICIIYIO

o aprdeckyto popmy, otHomenue JI/H ot 0,5 o 30, y3kuii TpaHyTOMETPHYECKHA COCTaB OCHOBHBIX YaCTHUI[ M BRICOKYIO YHUCTOTY
OKHCH aJIFOMUHMS, OT/IEJIbHBIE YAaCTUIIbI, UMEIOIINE OAHOPOIHBIN COCTaB U CTPYKTYPHYIO OJHOPOIHOCTD.

Oty u apyrue 00beKTh ¥ 3(D(GEKTH HACTOSIIET0 H300PETEHUS CTAHYT OYCBUIHBIMH U3 CIICAYIOIIETO OMUCAHUS.

Bou1o o6HApY)EHO, YTO yKa3aHHbIC BHIIIE IETH HACTOSIIEr0 N300pETEHHS BRITIOIHAIOTCS IIyTEM 00XHTa HCXOJHOTO MaTepraa
OKHCH aJIFOMUHHMS B ra30BOM arMocdepe, coepxalieil KOHKpETHOE KOJIMYeCTBO KOHKPETHOTO KoMIioHeHTa. Hacrositee n3odperenue
OBIIO BBITIOJIHEHO HA OCHOBE 3TOTO OTKPBITHUSL.

Hacrosiiee n300pereHne 0OTHOCUTCS K CIIOCOOY MOJTy4eHHsI OPOIIKa ab(a-0KUCH alIOMUHHS, COJEPIKAILETO
MOHOKPHCTaJUINIECKHE JaCTUIIBI alTb()a-OKHUCH AIFOMHUHUS, IPUYEM CIIOCOO COIEPKHUT 3Tl 00KUTa 110 MEHbIIEH Mepe OIHON
TIEPEX0JHOI OKHMCH aTFOMUHHS M NIPEANIECTBYIOMIETO MaTepHalla IepexoJHOH OKHCH aJFOMUHHMSI, CIOCOOHOTO CTaTh MEPEX0JHOM
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OKHCBIO aJIFOMUHHMS IIPH HarpeBaHWU B I'a30BOi atMocdepe, conepxaruei (1) mo menslueit Mmepe npubau3uTessHO 5 06.% OT Beei
ra3oBoi arMmocdepbl, rajloreH, BEIOPaHHBIN M3 TPYIIIbI, COCTOSIICH U3 (TOpa, XJIopa, OpoMa U Hoa, (2) 10 MEHBIIICH Mepe
npubnamsuTesnsHo 1 06.% 0T Beeld ra30Boi aTMochepsl, raJloreHnA BOJOPO1a, BRIOPaHHBIN U3 TPYIIIEL, COCTOSIIIEH 13 GropucToro
BOJIOPO/ia, OPOMHUCTOTO BOAOPOJIAa U HOJUCTOTO BOAOPOA, MM (3) KOMIIOHEHT, MOJYYEeHHBIH U3 110 MEHBIIE Mepe NPUOIN3UTEIBHO
1 00.% oT Bceit ra3oBoi aTMOcheps! rasa rajoreHa, BBIOpaHHOTO 13 rasa (gropa, raza 6poma u rasza Hoja, ¥ 0 MEHBIIEH Mepe
npubmusurensro 0,1 00.% ot Beeid ra3oBoit atMocdepsl, mapa.

@wr. 1 - pororpadus, BEIIOTHEHHAS C TOMOIIBI0 PACTPOBOI0 3JCKTPOHHOTO MUKpOcKkoTa (yBenuuenue: 4500), Ha KOTOPO# MoOKa3aHa
CTPYKTYpa YacTHII IOPOIIKA ajib(a-OKUCH AIIOMHIHUS, oydeHHoro B [Ipumepe 1.

@wr. 2 - hotorpadus, BEIIOTHEHHAS C TOMOIIBIO0 PACTPOBOTO 3JICKTPOHHOTO MUKpocKkomna (yBenuueHue: 900), Ha KOTOPOil moka3aHa
CTPYKTYpa YacTHII ITOPOIIKA allb(ha-OKHCH AIIOMHIHUS, oydeHHoro B [Ipumepe 2.

@ur. 3 - hororpadusi, BEIIOIHEHHAS! C TOMOLIBIO PACTPOBOTO AJIEKTPOHHOTO MHUKpockora (yBenuuenue: 900), Ha KOTOpoii oKka3aHa
CTPYKTYpa YaCTHII TOPOIIKA ab(a-OKHCH AITIOMHIHUS, HoMydeHHoro B [Ipumepe 3.

@ur. 4 - hororpadus, BEIIOIHEHHAs! C TOMOLIBIO PACTPOBOTO AJIEKTPOHHOTO MHUKpockora (yBenuuenue: 4300), Ha KOTOpOit mokazaHa
CTPYKTYpa YaCTHII OPOIIKA alb(a-0KUCH ANTIOMHHUS, oTydeHHoro B [Ipumepe 4.

@ur. 5 - pororpadus, BHITOTHEHHAS C TOMOLIBIO PACTPOBOTO 3JIEKTPOHHOTO MHKpocKona (yBenmdeHue: 900), Ha KOTOpoi noka3zaHa
CTPYKTYpa YaCTHIl MOPONIKA alib(a-OKHCH aITIOMHUHUS, OJTydeHHOro B CpaBHUTENIBHOM Nipumepe 1.

[Nopormox anbha-okucH aTrOMUHHIS B COOTBETCTBHUH C HACTOSIINM H300PETEHHEM MOJKET OBITh ITOJYy4€H U3 UCXOIHOTO MaTepraia
OKHCH aJIFOMUHHMS U3 NIEPEXO0THON OKKCH aJIFOMUHMS, IPUYEM HCXOHBII MaTepuall criocoOeH NpeBpalaThes B EPEXOHYI0 OKHCh
QIFOMHHUS TP HarpeBaHUM (HMKE HAa3bIBAETCS MPEIICCTBYIOMNM MAaTEPHAIOM MEPEXOJHOM OKHCH aTIOMHUHHSA), U €r0 CMECH.
[epexoaHast OKHUCH aTIOMUHHS O3HAYaET BCE PA3HOBUIHOCTH OKHUCH ATIOMUHHMS, BKIIIOUCHHBIE B MTOJMMOP(QHYIO OKHCh aJTFOMHUHHUS,
npezcTasieHHyto Gopmynoit Al,O3, 3a HcKiTIOYeHHEM alTb(ha-OKUCH aTIOMUHUS. KOHKpETHBIE TPUMEPHI TIEPEX0IHON OKUCH
TIOMHHUS BKJIIOYAIOT FaMMa-OKHCh aJlFOMUHHS, OeTa-OKUCH alIFOMHHUS U T€Ta-OKHUCh ATFOMUHNS. VICXOAHBIN (TIpeiecTBYOmuii)
Marepuall IIepexoIHON OKUCH aJlFlOMUHUsSI BKJIFOYaeT B ce0s Te MaTepHabl, KOTOPbIE MOTYT ObITh PE0OPa30BaHbl B alib(a-0KKCh
IIOMHHUS Yepe3 MePeX0JHYI0 OKHCh alIFOMHHUS C TIOMOIIBIO 3Tara 00KUra B COOTBETCTBUH CO CIIOCOOOM HACTOSIIETO H300pETEHMS.
[Ipumeps! KCXOAHOTO MaTepHaia IePeXxoHON OKUCH aJTFOMHUHUS BKIIFOYAIOT B ce0s THAPOOKHCH aTIOMUHHS, CyIb(dar allOMIHUS,
KBAaCIbI (HaIprMep, aTIOMIHNCBOKAINEBBIC KBACIIBI MIIH aJIFOMUHHEBO-aMMOHHEBBIE KBACIIBI), ATFOMUHIEBO-aMMOHHEBBII KapOOHaT,
aoMorenb (HanpuMep, alloMOTelb, OTYYEHHBIH C TOMOLIBIO 3JIEKTPUYECKOTO pa3psiia allOMUHUS B BOJE).

[lepexoaHast OKHUCH aTIOMUHUS U UCXOAHBIE MaTepPHAIbl IEPEXOJHON OKHUCH AIOMUHHS, KOTOPBIE MOTYT OBITh HCIIOJIb30BAHBI B
HaCTOsIIIEM HM300peTeHNnH, 0COOCHHO HE OIpaHWYEHbI B CHHTe3e, Harprumep, THApOOKKCH alTFOMUHHS MOXKET OBITh HOJTydeHa ¢
nomouibto criocoda baitepa, ruapoIM30M OPraHOATFOMUHHEBOTO COSIMHEHHSI MU C TIOMOILBIO CIIO0C00a, HAUWHAIOLIETOCS C
W3BJICYCHUS ATFOMUHHMS U3 OTXO/I0B TPABJICHHS, HCIIOIB3yEeMBIX sl KOHJICHCATOPOB U, TaK Aaiee. [lepexoqHas OKHCh aTIOMUHHUS
MOJKET OBITh IOJTy4eHa MyTeM TEPMUYECKON 00pabOTKN rUIPOOKUCH AITIOMHUHUS, Pa3I0KEHUEM Cynb(dara aTlOMUHUS, Pa3iosKeHHEM
KBAaCIIOB, Pa3JIOKEHUEM Ta3000pa3HON (a3bl XJIOpHAa ATFOMHUHUS, MIIH PA3JI0KEHIEM alFOMUHIEBO-aMMOHHEBOTO KapOOHaTa.

B cootBercTBUM CO CII0COOOM HACTOSIIETO H300pPETEHNS TPEOYEMBIH TIOPOLIOK alib()a-OKUCH aTFOMUHHSI MOXKET OBITH HOJIy4deH JIaKe
U3 TUIPOOKUCH AITFOMHUHUS WM TIEPEXOIHON OKUCH allFOMUHUSI, MMerollei pa3mep yactull 10 MKM win OoJiee, KOTOPYIO MOJy4aroT ¢
TTOMOIITHIO TPOMBIIIJICHHOTO 3KOHOMHUYHOTO criocoba, Harpumep, criocobom baitepa.

[epexoHast OKHMCH aTIOMUHUS H/WIIN €€ MCXOAHBIN MaTepuan ookuratoT B (1) razoBoii arMocdepe, coneprkaiieii ranoret. I[IpuMepsr
rajoreHa, KOTOpbIE MOT'YT OBITh HCIIOJIb30BaHbI, BKJIIOYAIOT B ce0st Grop, xiop, Opom, u iox, mpudeM GTOp U XIOP, SBISIOTCS
MIPEANOYTHTENILHBIMY, a XJIOP SIBJIsieTcs OoJiee MpearnouTHTeNIbHBIM. KOHIIeHTpalys KaXJ0To rajoreHa B ra3oBoi armocgepe
COCTaBIISIET OT BCeH ra30Boil arMocdeps! mpubam3nTensHo 5 00.% wim 6osee, MPeANoYTUTENbHO Mpudan3nTensHo 10 06. % nmm
6outee, 6osiee mpeanourutTensHo 20 00.% nnm Oonee, a npennoururensHee Beero 30 00.% wmm 6ostee. XOTsI 3TO M HE SBISIETCS
OTPaHMYMBAIOIINM, HO BBEJCHHUE I'aJIOT€Ha B ra30ByI0 aTMoc(depy, KaKk MPaBUIIo, BRIIOIHAIOT ITyTeM BBEICHHS I'a3a rajloreHa B
peakunMoHHYyI0 cucteMy. KOMITOHEHT (KOMIIOHEHTHI), OTIIMYHBIH OT rajloreHa B Ta30Boi atMocdepe, Tak Ha3bIBaeMbIi ra3-
pazbaBuTelib, BKIIIOUAET B ce0s MHEPTHbIE I'a3bl (HAIIpUMeEp, a30T U aproH), BOJOPOJ U Bo3ayX. JlaBieHue ranoreH-coepxaieit
ra3oBoi aTMOc(eps! He SIBISETCS KPUTUIHBIM M MOXKET OBITh BBIOPAHO MPOMU3BOJIFHO M3 MPAKTHYECKOTO IPOMBIIIIIEHHOTO
Jrana3oHa.

OGKHUT B CofiepsKalllell TaJoTeH ra30Boii arMocdepe MpeanouTUTeNFHO NPOBOAT npH Temmepatype ot 1150°C mo 1500°C, a Gonee
HpenoYTUTENBHO IpH Temneparype ot 1200°C mo 1400°C. Eciu ucXoaubli MaTepuan, To ecTh HEePEX0HAsS OKUCh ATFOMUHUS, W/ UK
€€ UCXOJIHBIH Marepuall, UMeeT OOJIbIINE pa3Mephl YaCTHUL], HAIIPUMED, €CJIU HCIIOJb3YIOT arjioMepUPOBAHHBIE YaCTHIIbI, HIMEIOIIE
CpenHM pa3Mep JacTull, IpeBhImaronyi 10 MKM, IpeIIOYTUTENBHON SIBISETCSI OTHOCUTEIBHO BBICOKAs TEMIIEpaTypa 00XHra B
npezieax yKa3aHHOTO BBILIE JAMANa30Ha, KOHKPETHO TeMreparypa 1250°C wiu Bbiie.

OOXHT OIDKEH POJ0IKATECS B TEUEHHE BPEMEHH, JOCTATOYHOTO JUTA pocTa (IPeBpalieHus) HICXOAHOTO MaTepHaia B alb(a-oKuch
ATOMHHUS. B 3aBUCHMOCTH OT BU/a ¥ KOHLIEHTPAIMK ra30BO# aTMoc(epsl, TeMIiepaTypa o0xura U Ipyrux napameTpoB, BpeMs
OTXKMTa, KaK MIPaBUJIO, COCTABIISCT | MUHYTY HiH Oosee, a mpennouTuTensHo 10 MUHYT uin 6osiee, HO HE OTPaHUYUBACTCS STUMH
3Ha4eHUSIMU. B COOTBETCTBHH C 3TUM CHOCOOOM, TIOPOIIOK aib(a- OKUCH ATIOMHHUS, COAEpKallel MOHOKPUCTAINIMYECKNE YaCTHIIBI
anb(a-oKUCH aTIOMUHUS, MOXKET OBITH MOJIy4eH MPY MEHBIIIEM BpEMEHHU 00XKHTa 10 CPABHEHHIO C OOBIYHBIMHU CTIOCOOAMH.

l'azoBast atmocdepa, conepxaras ranore, (1) MoxxeT ObITH 3aMeHEHa ra30BOM atMocdepoii, comepxkaiieit (2) rajoreHu BoIopoia.
B aToMm citydae nepexoHasi OKUCh aJlFOMUHHS /WM €€ UCXOHBIM MaTeprai 00KUTaloT B atMocdepe, coaepKalield raloreHn
BOJIOPOJIa B KOHIIEHTpaXy Npuoau3uTensHo 1 06.% nim 6osnee, mpeamouTuTessHo 5 00. % wim 6onee, 6ostee mpeanoyTnTenasHo 10
00.% wu Oonee, a npeanouyTutesbHee Beero 20 00.% wumu Oojee, OT Beeid ra3oBoii atMocdepsl. [IpuMepsl rajoreHn1a BOA0POIa,
KOTOPBII MOXKET OBITh UCIIOJIb30BaH, BKIIFOYAET B ce0st PTOpUCTHII BOOOPOA, OPOMHUCTEIN BOAOPO M HOTUCTHIA BOJOPOI, IPHYEM
(TOPUCTHII BOJOPO 1 OPOMHCTBIIT BOJIOPO SIBJISIOTCS TIPEIIOYTUTEIBHBIME, & OPOMUCTBIN BOOPOJ SIBIIsETCS OoJiee
MIPEANIOYTHTENBHBIM. XOTS 3TO U HE SBISIETCS OTPaHWYIMBAIOIINM, HO BBEJICHUE TaJIOTEHUIAa BOAOPOA B ra30BYI0 aTtMocdepy, Kak
MIPaBUIIO, BBITIOJIHSIOT BBEACHUEM B PEAKIIMOHHYIO CHCTEMY T'a3a TaJloTeHHa BoJopota. KOMIOHEHT (KOMIOHEHTHI ), OTJINYHBIHN OT
raJloTeHu/1a BOJOPOaa B Ta30BOK aTMOC(epe, Tak Ha3bIBaeMBbIi ra3-pa30aBUTENb, BKIIOYAET B ce0sl HHEPTHBIE a3kl (HalmpuMep, a3oT
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1 aproH), BOJOPOJ ¥ BO3ayX. JlaBlieHne copepiKaleii rajioreH ra3oBoi arMoc(epsl He SIBISIETCS! KPUTUYHBIM M MOXKET OBITH BBIOpaHO
NPOU3BOJILHO M3 MPAaKTHYECKOTO MPOMBIIIICHHOTO JHAana3oHa.

OO:xUr B coziepKallleil TaJoreHu 1 BOAOpoa ra3oBoil armocdepe nposoaat npu temueparype ot 600°C 1o 1400°C, Gonee
NpeAnoYTUTENEHO MpH Temmepatype oT 700°C 1o 1300°C, a npeamoutuTenbHee Beero npu Temneparype ot 800°C 1o 1200°C. Ecin
HCXOJHBIM MaTepuall, TO €CTh IEPEeX0JHasl OKUCh ATIOMHHUS W/WIIN €€ UCXOIHBII MaTeprall, UMeeT OOJIBIINE pa3Mephl YacTHII,
HaIpHMep, €CIIN KCIOJIb3YIOT arJIOMEpUPOBaHHbIC YaCTHIIBI, HMEIOIUE CPEIHUN pa3Mep YacTHII, MpeBbimaomui 10 Mk,
l'[pe)IHO‘ITI/ITeJ'IBHOI\/’I ABJIACTCA OTHOCHUTCIIBHO BBICOKAA TEMIIEpaTypa o0)kHra B nmpeaciax yKa3aHHOT'O BBIIIC JUala3oHa, KOHKPETHO
temneparypa 800°C wiiu BbILIE.

OOXHUT OJDKEH TPOJI0JKATHCS B TEUEHHE BPEMEHH, J0CTATOYHOTO JUlsl pocTa (IPEeBpaleHus) KICX0IHOTO MaTepHaia B anbda-oKuch
TOMHHUS. B 3aBHCHMOCTH OT BUa M KOHIICHTPAIMU Ta30BOH aTMOc(epBhl, TEMITEpaTyphl 00XKUTa B APYTUX ITapaMeTPOB, BpeMs
o0)knra, Kak IpaBHJIO, COCTaBIIsieT | MUHYTY MM OoJiee, a peArnouTuTeabHo 10 MUHYT mitn OoJiee, HO He OIPAaHUYMBACTCS STUMHU
3Ha4EeHUSAMHU. B COOTBETCTBHM C 3TUM CHOCOOOM, TIOPOIIOK allb(a- OKUCHh ATIOMHUHUS, COAEPKAINH MOHOKPHCTAIUTNUECKHE YaCTHUIIBI
ab(ha-OKICH aJTFOMUHHSI, MOXKET OBITh ITOJTy4eH ITPHU MEHBIIIEM BPEMEHH 00KHUra 10 CpaBHEHHUIO ¢ OOBIYHBIMU CIIOCO0aMU.

I"a3oBas atmocdepa, conepxanias ranores, (1) nam ramorenns Bogopoaa (2) MoxkeT OBITh 3aMeHEHa ra30Boil aTMochepoii,
coJieprkamiei (3) KOMIIOHEHT, MOJTyYeHHBIH U3 ra3a rajjoreHa u napa. B atom ciydae, nmepexoaHast OKHCh aTFOMUHHS W/HIIN €€
UCXOJIHBII MaTepuai 00XKHIaloT B Ta30Boil atMocdepe, colepkaliieii KOMIIOHEHT, MoJIydaeMblil mpuonu3nTensHo 1 00.% unm 6osnee
rasa rajgoresa u npubamsurensHo 0,1 00. % umu 6ostee mapa; 6oee MpeAnoYTHTENHHO Mpubau3uTesnsHo 10 00.% nnm Goee raza
rajioreHa u npuoausuTeabHo 1 00.% uu Gosiee mapa; a mpeanoyTHTEIbHEe Bcero mpudausntensHo 20 00.% wuiu Oosiee rasa
rajoreHa U MpeaouTHTEIbHEE BCEr0 NMPUOMU3UTENBHO 2 00. % nnn Oojee mapa, KaxI0ro OT BCEro 00beMa ra3oBoit aTMOC(EpEI.
[Tpumeps! Bcnonb3yeMoro ra3a rajoreHa BKIIOYaloT B ce0st ra3 ¢rop, ra3 OpoM u ra3 ioj, npudem raz GpTop U ra3 Opom sIBISIOTCS
MpEeAoOYTUTEIIbHBIMU, a T'a3 6pOM SIBJISIETCS OoJiee IpEANOYTUTCIbHBIM. XOTs 3TO U HE SABISACTCSA OrpaHUYUBAIOIINM, HO BBCIACHUC
KOMIIOHEHTA, [T0JIy9aeMOT0 U3 TAJIOTeHA U T1apa B ra30BYyI0 aTMOc(epy MOKET ObITh BBITIOJIHEHO, KaK ITPABUIIO, BBEICHUEM B
PEaKIMOHHYIO CUCTEMY Ta3a rajoreHa u napa. KoMnoHeHT (KOMIOHEHT), OTIMYHBIN OT KOMIIOHEHTA, MOJIy4aeMOTO U3 TajJoreHa u
rapa B ra3oBOH arMocdepe, Tak Ha3bIBaeMBblii ra3- pa30aBUTENb, BKIIOYAET B ce0s1 HHEPTHBIE Ta3bl (HAIpUMep, a30T U aproH),
BOJIOPOJ M BOo3ayX. JlaBieHue ra3oBoii atMoceps! He sSBISETCS KPUTHYHBIM M MOXET ObITh BEIOPaHO MPOU3BOJIBHO U3
MIPAaKTHYECKOTO MPOMBIIICHHOTO HANa30Ha.

OOxur B ra3oBoit atMocdepe, cozeprkalieii KOMIIOHEHT, ITOJy4eHHbIH U3 ra3000pa3Horo rajoreHa u napa, IpeIrnoYTUTEIbHO
npoBoaAT npu Temmepatype oT 600°C 1o 1400°C, Gosee npeanouTuTensHo mpu Temmnepatype ot 700°C mo 1300°C, a
npeanodTuTeNbHEe Beero npu Temmneparype ot 800°C 1o 1200°C. Eciu HeX0aHbIH MaTepUat, TO €CTh IIEPEXOIHAS OKHUCH ATTFOMUHHS
I/I/I/IHI/I (85 I/ICXOI[HI)II‘/II Mmarepuali, UMECT 0oJIbIIINE pa3sMEPLbI 4aCTHUL, HAITPUMEDP, €CJIN UCIIOJIB3YIOT arJIoOMEpUPOBAHHBIC YaCTHUIIbI,
MMEIOIIHE CPETHUN pa3Mep YacTHII, MPEBIIAOMIH 10 MKM, IPEAIOYTHTENBHON SBIAETCS OTHOCUTEIHLHO BBICOKAst TEMIIEpaTypa
00’ura B npe/iesiax yKa3aHHOTO BBILIE MANa3oHa, KOHKpeTHo Temreparypa 800°C wiu BblLe.

OOGXUT I0JDKEH MPOA0IDKATECA B TEUCHNE BPEMEHH, JOCTaTOYHOTO IS pocTa (IIPEeBpaIleHNs) HCXOAHOTO MaTepralia B aib(a- OKACh
IIOMHHUS. B 3aBUCHMOCTH OT B2 M KOHLEHTPALMK ra30Boi aTMoc(epsl, TeMIiepaTypa 00Xura u Jpyrux rnapamMmerpoB, Bpems
00xwura, Kak MMPaBHUJI0, COCTABIsCT | MUHYTY WU OoJiee, a MpeanoyTuTeNbHo 10 MUHYT WK OoJiee, HO HE OrPaHMYUBACTCS STUMHU
3Ha4eHUSIMH. B COOTBETCTBHH € 3TUM CHIOCOOOM, TIOPOIIOK ab(a-OKUCH aTIOMUHUS, COJCPIKAINA MOHOKPHUCTAIUTHUECKHAE YaCTHIIBI
ab(ha-OKUCH aJTFOMUHHMS, MOXKET OBITh ITOJIy4eH ITPU MEHBILIEM BPEMEHH 00XKHIa M0 CPABHEHHIO C OOBIYHBIMU CIIOCOOAMHU.

Cnoco6 nojaun ra3oBoit aTMOc(epbl B CHCTEMY 0COOCHHO HE OIpaHWYIMBAETCs, TIOKa ra3oBas arMocdepa, conepkamas (1) ramores,
(2) ranorenun Bogopoa Wik (3) KOMIIOHEHT, MOJIy4aeMblil M3 ra3a TaJloreHa U I1apa, MOKET ObITh BBEJICHA B PEAKLIHOHHYIO CHCTEMY,
COJIEpIKAIIyI0 HCXOAHBIN MaTepHa, HalpuMep, IEPEX0IHYI0 OKUCH amoMUHNS. KOHIIEHTpaIyst rajoresa, ralloreHu1a BOA0POJa Wl
KOMIIOHEHTA, [T0JIy9aeMOoT0 U3 Ta3a rajloreHa u rnapa, B ra3oBoi atMoc(epe B TeueHHe 00KUra JOJDKHA perylnnpoBarbes, bannon
rasa, KaK IIpaBuWIO, UCIIOIb3YIOT B KaUeCTBE NCTOYHHKA MOJA4X TaloreHa, rajloreHu/la BOJOPOa U ra3a ranoresa. Eciu B kauecTse
HCTOYHHKA TajJoTeHa, FaJIoTeHU/1a BOIOPO/Ia WITH Ta3a TaJIOTeHa HCIOIB3YIOT BOJHBIH pacTBOP rajloreHuia BOJ0POia, COSANHEHNE
BOOpPOJa, HAITPUMEDP, raJIOTCHU]] aMMOHUS, WJIN BLICOKOMOHCKyHHpHBIﬁ IoJIMMEp, CO}Iep)KaH_[I/Iﬁ rajJJoreéd, To OHU MOTYT ITOJaBaTbCA
TIPY IABJICHUH HX I1apa WM Pa3iaratbes TakK, 4YTOObI JaTh MPEAHUCaHHYI0 KOMIO3UIHMIO Ta3a. [Togada raza MokeT ocymecTBIsSThCS
HENPEPBHIBHO WK NEPHOANIECKH.

YcrpoiicTBo 00XHra 0COOCHHO HE OTpPaHIMYUBACTCS M MOKET OBITH HCIIONF30BaHa OOBIYHAS Medb s oOkura. [leus s obxwura
MIPEANIOYTHTENIFHO U3TOTABIMBAIOT U3 MaTepHaia, KOTOPBIH CIIOCOOEH COMPOTUBIISATHCS KOPPO3UH B PE3YJbTaTe BO3ACHCTBIS ra3a
raJloreHu/ia BoJ0po/ia, ra3a rajoreHa u tak gaiee. [ledb npeanouTuTenbHo 000pyayIOT YCTPOHCTBOM VISl PEryIMpOBaHHs
KOHIIEHTpalMK TajJoTreHa, rajloreHU/1a BOIOPO/a WM KOMIIOHEHTA, MOIy4aeMOoTo U3 ra3a rajoreHa WiH rapa B razoBoi arMocdepe.
BceneacTBre uCIonb30BaHKs KUCIIOTO ra3a, HallpuMep, TajloreHu/ia BOJ0PO/ia MM ra3a rajlioreHa, IpeIroYTUTEIbHO, YTOOb! eub
Obl1a repMeTHIHOH. J{J1s IPOMBIIIZIEHHOTO TPUMEHEHHS O0KHUT TIPEIIOUYTHTEIHEHO BHITIOHATD B HEIPEPHIBHOM PEKUME, C TIOMOIIBIO,
HalpuMep, TYHHEJIbHOH [1e4H, BPALIAOLICICS IeYN WK TOJIKATEIBHON MEeYH.

[TockonpKy peakius MPOTEeKaeT B KUCIIOH ra3oBoit atMmocdepe, THrelb, JIOJ0YKY WA NOJ00HBIN HHCTPYMEHT UCIIOIB3YEMBIH B 3TOM
poliecce NPeANOYTUTEIbHO U3TOTAaBINBAIOT U3 OKHCH aJlFOMUHHUSI, KBaplla, KUCIOTOYIIOPHOTO KMPIHYa MK rpaduTa.

INopomox anbgha- OKMCH ATIOMUHHUSA, HOIYy4aeMBIH ¢ IIOMOLIBIO COCO0a HACTOSIIET0 H300PETEHUS CONEPIKUT MOHOKPHCTATIIMIECKHE
YacTHIBI AJTb(a-OKUCH AJTIOMUHHS, HMEIOLINE OKTadIpUIECKyIO MIIM BBICUIYIO ITOJM3ApHUYecKyro hopmy. Cpennuil quamerp
MOHOKPHUCTAJUTMYCCKHUX YaCTHUI] alib(a-OKUCH aJTFOMHHHUS, KaK MPABUIIO, COCTABIIACT 4 MKM, WK 0oJiee, a MPEANOUYTUTEIILHO OT 4 MKM
70 30 MkM. MOHOKpHCTAIIIMYECKNE YaCTHIIE alTb(ha-OKHCH AJTIOMUHMS, TOJyYCHHBIE B Ta30BOH aTMocdepe, coaepxKaiiel Xjop,
OpoM, 1o, GPOMHCTBIN BOIOPOA, HOMUCTBINH BOAOPO], KOMIIOHEHT, OJTy4yaeMbIi 13 ra3a Opoma U rapa, Wid KOMIIOHEHT,
MOJTy4aeMbIi U3 Ta3a HoJa u mapa, Kak MpaBwiio, mMeioT oTHomenne D/H, B kotopoMm D mpencraBisier MaKCHMAabHBIN THAMETP
YaCTHIBI apaJuUIENIbHBIN T'eKCarOHAIBHOHN IIIOCKOCTH PEIIETKH T'eKCaroHaIbHOH IUIOTHOYaKOBaHHOW KPHCTAUTMUECKOM PEelIeTKH
anba-oxucy amoMuHM, a H mpeacraisier MaKCUMaNbHBIA JHaMeTp YaCTHIBI TepIeHANKYISIPHBIA 3Tol pemerky oT 0,5 10 5, a
npeanoututensHo oT 0,5 1o 3. YacTuuesl, mosrydeHHbIE B Ta30Boi aTMocdepe, coneprkaineil Gprop, GToprcTsIii BOIOPO HITH
KOMITOHEHT, MoJIydaeMblii U3 raza ropa u napa, kak npasuio, umerot otaoienne D/H ot 1 go 30, a npeamnoururensHo oT 3 1o 30.
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Kpowme Toro, mopomok aab(a-oKUCH aTFOMHHUS, COJICPKAIUA MOHOKPHUCTAIUTHYSCKIE YaCTHIIBI ab(a-OKUCH aTFOMIHUS,
Hpe}:[HO‘ITI/ITeJ'II)HO UMECT OTHOLICHUEC MAKCUMAJIBHOT' O I[I/IaMeTpa YaCTHUIIbI K BCJIMUNHEC cpeaHero I[I/IaMeTpa JaCTUUbI 3 WJIn MCHEC, a
0oJiee IPEAMOYTUTENHHO 2,5 WK MEeHee, KaK MOyYeHO B pe3yabTaTe BU3yANbHOTO aHamn3a. YucToTa IOpoIiKa anb(a-oKucu
ATIOMUHUS, KaK IPABUIIO cOCTaBIsieT He MeHee 99,8%, a mpeanoutuTenbHO He MeHee 99,9%.

B cooTBeTcTBHH CO CTTOCOO0M HACTOSIIIETO M300PETEHHS MOPOIIOK anb(a-OKUCH aTIOMUHHSA, COACPIKAIINA MOHOKPUCTAJUINIECKIE
YaCTHUIBI ATb()a-OKUCH ATIOMUHHUS, IMEIOIINE BRICOKYIO YHCTOTY, TOMOT'CHHOCTD, Y3KUI IPaHYJIOMETPUICCKUN COCTAB OCHOBHBIX
qacTug u OKTaf)l]pI/I‘-IeCKyIO nu BI)ICH_IyIO HOHI/IBHpI/I‘IeCKyIO (I)OpMy, MOXET 6I)ITB Honyqu N3 NCXOOHBIX MaTepI/IaIIOB OKHCH AJTFOMHUHUA
MHOJKECTBA BHJIOB, (OPM, pa3MEpOB M COCTABOB, C BBITOIaMU IMPOMBIIIUICHHOTO IPOU3BOICTBA.

Iopormok aab(a-oKUCH ATFOMUHHUS, OIYIaEMBbIN C ITOMOIIBIO CIIOC00a HACTOSIIETO U300PETEHUSI, BJISCTCS MPUTOTHBIM B KAUSCTBE
HCXOJHOTO MaTepuala s adpa3uBOB, CIICKAeMBIX U3IEIIH, MAaTepPHAaJIoB IS PACIBUICHHS B TIa3Me, HAITOJMHUTEIICH,
MOHOKPHCTAJIJIOB, HOCUTEJICH ISl KaTaau3aTopOB, (DIIYOPECIIEHTHBIX BEIIECTB, FTEPMETHKOB, KEPAMUUCCKUX (PHIBTPOB U MPOKIAIOK
IUTS KUIKOKPUCTAIUTMYECKHX STeeK M KpaifHe T0JIe3eH B MPOMBIIIICHHOCTH.

Teneps HacTosIIEE H300peTeHHE OyIeT OoJiee MOIPOOHO MPOMILTIOCTPUPOBAHO CO CCHUTKOM Ha [IprMephl, HO TIpH ATOM HE HaJlo
TTOHUMATh, YTO HACTOSIICE H300pETECHNE OTPAaHININBACTCS IMH.

B [Ipumepax u CpaBHUTENBHBIX MPUMepax ObLTH MIPOBEACHBI CICTYIOIINE U3MEPEHUS.

1) Bennuuna cpeqHero quaMeTpa YacTHIL

C nmoMo11bI0 pacTpoBoro 3nekTpornoro Mukpockona (SEM) ("T-300" npoussoactea JEOL Ltd., B atom citydae u najiee
HCIOJIB30BAIIN OJIMH MUKPOCKOIT) MOTY4aloT MUKpodoTorpadun mopomka anbha-okrcu amoMuHust U 80 - 100 BRIOpaHHBIX 9aCTHII
MTOJIBEPralOT aHaJIM3Y N300paKEeHUs JJIsl TTOJYUCHHS CPETHETO ANaMeTpa SKBUBAICHTHOTO Kpyra. Vcnonb3yeMblil 371eCh TEpMHUH
"TUaMeTp SKBUBAJIEHTHOTO Kpyra" 03HaYaeT IUaMeTp UCTHHHOTO Kpyra, MMEIOIIEro MIO0Maab MOJ0OHYIO TUIOIIAId YaCTHIIBI.

2) ®opma kpuctamia (otHomenne D/H):

®opmy yacTull anb(ha-oKUCH aTIOMUHAS BRIpaXkany B TepMuHax otHomeHuss D/H, B kotopom D u H onpenenensr Bemme. s
moJTydeHus cpeauero otHomenus D/H Ha yka3aHHO# Bbilie MUKPOGOTOrpaduu, BEIOTHEHHON C ITOMOIIBIO PACTPOBOTO
AIEKTPOHHOTO MHUKPOCKOTIA, ¥ TIOABEPTHYTOH BU3YaIbHOMY aHAJN3y BRIOMPAIOT OT IISATH 10 AECATH YacTHUI] M MTOIBEPTAIOT aHAIIN3Y
N300paKeHUS.

Hmxe onncpIBalOTCS MICXOHBIC MaTepHAIIbl, KOTOPBIE IOJBEPTraroT OOKUTY B IPUMEPaxX M CPABHUTEIBHBIX TPUMEPAX.

1. [lepexoaHas OKUCH AMIOMUHUSL:

[lepexoaHy 0 OKHCH aMFOMUHUS, TIOTYYEHHYIO0 00KUTOM THAPOOKHCH ATFOMUHHSI, IPUTOTOBICHHON MyTeM THIPOJIN3a OKHCH
opranoamtomunus ("AKP-G15", mpousBoaumoro Symitomo Chemical Co., Ltd., muamerp 4acTuil: mpuOIU3UTEIHEHO 4 MKM)
(cokpameHo kax tr-al B Tabnmumax).

2. 'upookuchk altOMUHUS:

[Nopor1ok, MOTy4eHHBIH THAPOIN30M H30TIPONIOKCHIA ATFOMUHUS (IHaMeTp BTOPHYHOM YaCTHIIBI: IPUOITM3UTENBEHO 8 MKM)
(cokparneHo kak al-hy B Tabmurax).

B kavecTBe MCTOYHMKA ra3a XJI0pa MCIOIb30BaN XJI0p B OamioHax, npon3BocTBa Fujimoto Sandyo K.K.

KoHueHTpanuro rajoreHa Wiy rajoreHusia BoJ0posia B ra3oBoi aTMocgepe peryJmpoBaiii ITyTeM peryIupoBaHus pacxo/a rasa (
CKOPOCTB Ta30BOT0 MOTOKA) raJoreHa, TaJIOTeH)1a BOAOPO/Ia, Ta3a pa30aBUTeIIs M TaK Jajee ¢ MOMOIIBIO pacxogoMepa (peoMeTpa).
JIuHeHHyI0 CKOPOCTh TIOTOKA ycTaHaBIMBaU paBHOH 20 - 49 MM/MUH (cucTeMa ra3oBoro noroka). Bo Beex I[Ipumepax u
CpaBHUTENBHBIX MPUMEPAX O00KHUT TPOBOIMIH MPH aTMOCHEPHOM JaBJICHUH.

Paznoxxenue raza GpropucToro aMMOHHMS HCIOJIB30BAIIM B KAUECTBE HCTOYHHUKA ra3a GTopucToro Bogopoaa. dropucteiii aMMoHmi
HarpeBajIy JI0 TeMIepaTypsl ero cyonumanuu (220°C) u mosTydeHHBIH ra3 BBOMIM B TpyOy TpyOuaroit neun. ['azosas atMocdepa
coctosuta u3 33 00.% ¢ropucroro Bosopoaa, 17 06.% Bomopona, u 50 00.% azora npu TeMueparype BBIICPKKH (TeMIieparypa
o6oxwura) 1100°C.

Pasnosxenne raza GpoOMHCTOr0 aMMOHHSI MCTIOIF30BANI B KQUECTBE HCTOYHMKA ra3za OpomMucToro Bojopoaa. bpomucTsrit aMMonwmit
HarpeBaJI JIo TeMnepaTypsl ero cyonumanuu (420°C) u nosyueHHsBIH ra3 BBOUMIM B TpyOy Tpy6uartoil neun. [azosas atMocdepa
cocrosuia u3 33 00.% O6pomucToro Bogoposa, 17 06.% Bomopona, u 50 06.% a3ora mpu TeMIepaType BhIICPKKH (TeMIiepaTypa
obxwura) 1100°C.

PazioxeHue rasa foIuCcToro aMMOHHMS HCIIOJIb30BAIH B KAUECTBE HCTOYHHKA Ia3a HOMICTOr0 BOAOPoa. Mo aucThiit aMMoHHit
HarpeBajy JI0 TeMIepaTyphl ero cybaumanuu (380°C) u nosnydenHslii ras BBogunu B TpyOy Tpy6uaToil neun. I'azosas atmocdepa
coctosuia u3 33 00.% 6pomucroro Bogopona, 17 06.% Bonopoaa, u 50 06.% a3oTa npu TemrepaType BBLICPKKH (TeMIieparypa
obxmura) 1100°C.

[peanucannoe konmuectBo (0,4 ) HCXOHOTO Marepuaia (IepexoaHas OKHCh ATFOMHUHUSI W/HIIH €€ UCXOAHBIA MaTeprai) oMeIani
