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Pedepat

Otuet 101 c., 1 4., 22 puc., 5 Tabn. 0 HCTOYHUKOB.

KmroueBble  ciioBa: HaHoMmarepuansl ~ KOHCTPYKLHMOHHOTO U
(YHKIIHOHATLHOTO Ha3HAYCHUS, NEKTPOXUMUYECKUE TEXHOJIOTHH, peKyleparus
aJMa3HOI'0 HUHCTPYMEHTA, PEHTI€HOBCKasl AUAarHOCTUKA MaTepUasioB.

OOBbeKTOM HCCIeIOBaHHs SIBIAIOTCS HaHOpa3MEpHbIE MOPOIIKH Ha OCHOBE
COCAMHEHHH TYIOIUIABKMX M PEIKO3EMEJbHBIX METAJJIOB, IIOKPBITHS Ha
CBEPXTBEP/ble MaTepHalbl, OTpaOOTaHHBIE aIMa3HbIE HHCTPYMEHTHI

[lens pa®oThl — MpOBEJECHHUE HAYYHO-UCCIEN0BATEILCKHX paboT B 00nacTH
pa3pabOTKU  JJICKTPOXUMHUYECKUX TEXHOJIOTHH MOJYUYeHHS HaHOpa3MEepHBIX
MIOPOIIKOB Ha OCHOBE COCJMHEHUU TYTOIUTABKUX U PEJIKO3EMENIbHBIX METaJlIOB,
HaHeCEHWEe TMOKPHITHH Ha CBEpXTBEpAbIE MaTepuajbl W  peKylepaluu
OTpabOTaHHOTO alMa3HOI'0 HWHCTPYMEHTa M IIONyYEeHHE 3HAYUMBIX HayYHBIX
pe3yJIbTaTOB.

B npouecce BbIMOTHEHHS pabOTHI:

pa3paboTaH TeXIpOIecC H TeXJTOKYMEHTAIUS JJIEKTPOXUMUYECKOTO CHHTE3a
HAHOJAHMCIIEPCHBIX TIOPOIITKOB 7 HAHOKPHCTANTHISCKUX TJIEHOK
KOHCTPYKIIMOHHOTO W ()YHKI[MOHAIBHOTO Ha3HAUYe€HUS Ha OCHOBE DEIKUX
TYTOIJIABKUX U PEAKO3EMETbHBIX METAIUIOB,;

pa3paboTaH TEXIPOIECC U TeXJAOKYMEHTAIUS 3JIEKTPOXUMHUIECKOTo criocoda
HAaHECEHUS HAHOKPHCTANIMYECKUX IUICHOK M IOKPBITHH (QYHKIMOHAIBHBIX
MaTepHaloB Ha KPUCTAJUIBI IPUPOJTHBIX U CHHTETHYECKUX ajIMa30B;

pa3paboTaH TeXIpollecc U TEXTOKYMEHTAIUS PEKyNepaiud OTpadoTaHHOTO U
OpaKOBaHHOTO aJIMa3HOTO UHCTPYMEHTA AHOTHBIM pacTBOpeHUEM
TBEPJIOCIIABHOM MATPHIBI  alMa3HOTO HWHCTPYMEHTa B  INEJIOYHO-COJICBOM
pacriiase;

HpOBeJIeHbI 0000IEHHE Pe3yNbTATOB MPEAbIIYIIUX ITANOB, OI[EHKa MOJHOTHI
pemeHust 3a1a4 U 3()YEKTHBHOCTH TOJNYYCHHBIX Pe3yJbTaTOB B CPAaBHEHUH C
COBPEMEHHBIM HAyYHO-TEXHUYECKUM YPOBHEM;

pa3paboTaHbl peKOMEHAALUNH 00 MCIOJB30BaHUU IMONYyUYEHHBIX PE3yNbTaTOB,
B TOM 4HCJIE€ B peallbHOM CEKTOpEe OKOHOMHKH, a TaKkKe B JaJIbHEHINUX
UCCJICJIOBaHUSIX U pa3paboTKax;

IpoBeJIeHa Ol[eHKa PHIHOYHOTO MOTEHIIHANIA ITOTyUYeHHBIX Pe3yJIbTaTOB,;

POBEJICHO UCITBITAHUE HaHOJAHUCTIEPCHBIX HIOPOIIIKOB 7
HAHOKPHCTANIMYECKUX  IUICHOK  KOHCTPYKIIMOHHOTO H  ()YHKIIHOHAJIBHOTO
Ha3HaueHUs Ha OCHOBE PEJIKUX TYTOILIABKUX U PEIKO3eMEIbHBIX METAIIIOB;

COCTaBJICH 3aKJIIOYUTEIbHBIN OTYET.
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Beenenne
BpinonHeHHe — 3aKJIIOYUTENBHOIO  3Talna  MOCBSILIEHO  MPOBEACHUIO

0000IIIeHNS U OIIEHKE Pe3yIbTATOB BHIMOJHEHHBIX HCCISAOBAHUH.

[IpoBonuTcs 0600ITIEHUE TOCISAYIOIINM 3TaaM padorT;

1. Pa3zpaboTka TeOpHH U METOJUKH HUCCIICOBAHHH.

2. IIpoBeieHHE TEOPETHYSCKUX H IKCIIEPUMEHTALHBIX HCCIICIOBAHHI.

3. IlpoBesieHUE TOTIOTHUTEIBHBIX HCCIICOBAHHH.

JIorHYecKrM 3aKJIFOUYEHHEM MPEABIAYIIHNX padoT SBISIETCS BBINOJHCHHE
cnenytomux pabor: 1. Pa3zpaboTka Texmporecca U TEXJTOKyMEHTAIlUU
ANEKTPOXUMUIECKOTO CHHTE3a HAHOTUCTIEPCHBIX MOPOIIKOB 51
HAHOKPUCTANIMYSCKUX  IJICHOK KOHCTPYKITHOHHOTO H  (DYHKIIHOHAIBHOTO
Ha3HAYCHHS Ha OCHOBE PEJIKHX TYT'OIIABKUX H PEAKO3EMENbHBIX METAIIOB.

2. PaspaboTka Texmpolecca H TEXIOKYMEHTAIUU 3JIEKTPOXHMHUYECKOTO
criocoba  HaHECEHUs HAHOKPUCTANIHYECKUX  IUICHOK | TOKPBITHH
(GYHKITHOHAJLHBIX MATEPHAJIOB HA KPHUCTAUIBI MPHPOMHBIX M CHHTETHYCCKHX
aJIMa3oB.

3. PaszpaboTka Texmpolecca H  TEXJOKYMEHTAIIMH  peKyIepainuu
oTpaboOTaHHOr0O U  OpakOBaHHOTO  aJdMa3HOrO0  HUHCTPYMEHTa  aHOJHBIM
pPAcTBOPEHUEM TBEPAOCIIABHOW MATPHIIBI aJIMA3HOTO WHCTPYMEHTA B IEIOYHO-
COJIGBOM pacIijiaBe.

4.006001meHre PEe3yNbTATOB MpeABIAYIHUX 3TamoB. OIeHKa TOJIHOTHI
peireHus 3ana4 U 3(G(HEKTUBHOCTH IMOJTYYCHHBIX PE3yJbTATOB B CPABHCHHH C
COBPEMEHHBIM HayYHO-TEXHUYCCKHM YPOBHEM.

5. Pazpabotka pexkoMmeHmanuwii 00  HWCIONB30BAHUU  IMOJYYEHHBIX
pe3yJbTaTOB, B TOM 4YHCJIE€ B pealbHOM CEKTOpe OSKOHOMHKH, a TakkKe B
JaJIbHEHIITUX UCCIIeIOBAaHUAX U pa3padoTKax.

6. ITpoBesieHUE OIEHKH PHIHOYHOTO IMOTEHITHAIA TIOJYYSHHBIX Pe3yJIbTaTOB.

7.  llpoBeneHne  MUCHBITAHUW  HAHOAUCIEPCHBIX  NOPOUIKOB U
HAHOKPHUCTANIHYCCKHX  IUICHOK  KOHCTPYKIIMOHHOTO H  (DYHKIIMOHAIBHOTO

Ha3sHa4YCHHUA Ha OCHOBC PCAKHUX TYTOIIJIABKUX U PEAKO3ZCMCIILHBIX MCTAJJIOB.



8. CocTaBiieHHe UTOTOBOTO OTYETA.

Pazgen 1. PaspaGorka  Texmpoumecca H  TeXJTOKYMEHTAUHH
3JIEKTPOXHMHY€CKOIO CHHTe3a HAHOJAMCIEPCHBIX MOPOLIKOB "
HAHOKPHCTAIMHYECKHX IMJIEHOK KOHCTPYKIHOHHOTO H (PYHKUHOHAJBLHOIO
HA3HAYEHHS HA OCHOBE PeJIKHX TYroMJIAaBKHX H peKo3eMebHbIX MeTAI0B

1.1. PaspaGoTka Texmpouecca  JIeKTPOXHMHYECKOr0  CHHTe3a
HAHO/HCIEPCHBIX MOpPOILIKOB " HAHOKPHCTANIHYECKHX IJICHOK
KOHCTPYKIHOHHOTO H (PYHKIHOHAJIBLHOIO HAa3HAYEHHS HA OCHOBE peIKHX
TYTOIJIABKHX H peJK0o3eMeJIbHbIX METAJIOB

1. Obuiue nonoscenusn

HacTos1mas HHCTPpYKLUS SABISETCS PYKOBOACTBOM ISl 3JIEKTPOXUMHUECKOTO
CHUHTE3a HAHOJUCIEPCHBIX TMOPOIIKOB W  HAHOKPUCTAUIMYECKUX  IICHOK
KOHCTPYKIIMOHHOTO M (YHKIHOHAJbHOTO HAa3HAa4YeHHs] Ha OCHOBE pPEIKHX
TYTOIJIABKUX U PEAKO3EMENbHBIX METaJJIOB.

2. Peakxmueui

Bonsdpama (VI) oxcua TY 6-09-397-75 «u»

Hartpuii yrnexucnbiii 'OCT 83-79 «u» unu «una»

Jlutuit yrnekucasiii TY 6-09-3728-78 «u» uiu «4gay

Consnag xucnora 'OCT 3118-77 «uma» WIH «X9I»

Awmmuaxk BogHbll 'OCT 3760-79 «u»

3. Onucanue mexHo102uu RPOU3600CcMEa

3.1 Ilpucomoenenue koppekmupyroueii 006aexu

KoppekTtupyroimas 1o6aBka roTOBUTCSI HEMOCPEACTBEHHO MEPe]l IJEKTPOITH-
30M B konuuecTBe 20-21 kr Ha oguH Kuiorpamm kapbuaa Bonbdpama. Koppek-
TUpytolas 1o0aBka H pabouHii 3JEKTPOIUT UMEIOT OJIMH U TOT K€ cocTaB, YoMacc:

Bonsdpama (VI) oxcug - 68,2

Jlutuit yrnexucsiii - 16,7

Hatpuit yrnekucasiii - 15,1

HaBecku nuTHs U okcuja Boib(pama mepeMelInBaeTcsl B KIOBETe U 3arpy-
’KAIOTCSl B HUKEJEBBIH TUTEJb, MOMEIICHHBIH B LIAXTHYIO 3jekTpornedb. CMech B

turiie HarpeBaeTcs 10 700°c u Beiep:kuBaeTcs B TeueHue 4-5 yacos. [locne atoro
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BBOJISAIT B TUTeJIb HAaTpus yriekucasld nopuusimu 100-150 r., npuyem kaxasi no-
cieayolas nopurs BBOAUTCS MOCJE TOr0, KaK MOJHOCTBIO Mpopearupyer npe/ibl-
aymas. Peaknmsi compoBoxmaeTcsi razoBbiiesniearneM. OOpa3oBaBIIUCS paciliaB
HarpeBatoT 710 800°C u BbIJIEpKUBAIOT B TEUEHUE 4aca, 3aTeM [OHMXKAIOT TeMIle-
parypy Ao 700°C u BbluepIbIBalOT HUKEJIEBbIM KOBLIOM B KIOBEThI U3 HEP>KaBeto-
uieit cranu. [lociie oxyaxaeHus miaB U3MebyaeTcsl.

TexHomoruueckass cxemMa MPOW3BOJCTBA HAHOAUCIIEPCHOTO MOPOIIKA

KapOua Bojb(PpamMa mnpeacTaBicHa Ha puc.l.

‘ NH; H HCI ‘ (Na2C03 H Li,COs H WO, J \KaTO[lbl lT

VL ¥ v

‘ IIPUTOTOBIEHHE KOPPEKTUPYIOLIEH 106aBKH i MOJrOTOBKA

KaToloB
IEKTPOIIU3 e

0TOMBKa KapOMIHO-CONEBOTO OCAIKA

NPUTOTOBJIEHUE OPUTOTOBJIEHUE
pacTBopa N pactBopa 1:1

A4

}1p06neHue Kap614£[HO-COJ‘IeBOI‘O ocaakKa

A 4

> pacTBOpEHHE COJICBO (ba31>1 ocaJka

v

> (DHUIbTpAIK ¥ IPOMBIBKA

PacTBOpPHI HA
pereHeparuio oKcruaa
BOJIb(pama, TUTUsS

l YLJIEKUCI0ro

pacdacoBka, ynakoBKa

Puc.1 TexHonoruyeckasi cxema MpoOU3BOACTBA HAHOAUCIIEPCHOTO MOPOIIKA

KapOujia Bojb(pama



IIpumeuaHue: Macca MOJYYeHHOI O MjIaBa He Oy1eT paBHOW Macce MCIOJb30-

BaHHBIX PEAKTHBOB U3-3a BBIJCICHUS YIJIEKUCIOro rasa.

3.2 lloozomoeka snekmponuma

Pabounii 3MeKTPOTUT TOTOBHUTCS aHAJOTHYHO KOPPEKTHUpYIOIIeH mo0aBKe.
BricoTa pacrniaBa 3aBUCHT OT INIyOMHBI MOTPYKEHHUs HUKEJIEeBOro katoja. Macca
3MEKTPONHTA OIPeAesIeTcsl YMHOKEHHEM o0beMa ero Ha 4,00+0,09 r/en’.

3.3 lloozomoska kamoooa

OuucTUTh HaxAauHOW Oymaroi pabouyro MOBEPXHOCTb KaTOJOB, MPOMBITH
[IPOTOYHOM BOJOW U TOABEPrHYTb HUX DJIEKTPOXUMUYECKOW IOJIUPOBKE B CIIe-
uuansHoi BaHHe npu Toke 150-180 A u Hanpsxenuu 10-12 B B Teuenue 3-5 Mu-
HyT. [Tocae 3Toro mpoMbITE MPOTOHHON BOAOW KaTOJbl, a 3aT€M IMOMECTUTh UX B
ANEKTPUYECKUH CYITHIBHBIN mKad.

3.4 Onexmponus

Ilepen HadagoM 3JIEKTPOJU3a CJENyeT YCTAHOBUTH aHOABI Tak, YTOOBI pa-
CIUIaB He MOKPBIBAJ MOJHOCTHIO IPa(UTOBBIH aHOI BO M30eXaHHWE KOHTaKTa pa-
CIUiaBa C TOKOMOABOJAOM. AHOJ He JIOJKEH KacaThcsl HHKesneBoro Turis. Ilocie
YCTaHOBKU aHOJOB HY>KHO OINpPEAENUTh BBICOTY MOTPYKEHHON YacTH HUKEJIEBOIO
Katona. J[ns aToro cyxo#l Kartoj MOTrpy3UTh B paciiiaB, 3a()UKCHpPOBAaB €ro Ha
TOKOTIOJIBOASIIMX CTOMKaxX, a 3aTéM M3BJe4Yb KaToAd M M3MEpPUThb BBICOTY,
CMOYEHHYIO pacIulaBoM. JTO HEoOXoauMo IS ompeaeneHus paboueil miornaau
Karoza.

DJekTponu3 BeAeTcs npu Temneparype pacmiaa 850+-900°C u katoaHoi
mnotHocTH Toka 1,25+1,50 Alem? . ITpopomxuTenbHOCTH 3JekTpoau3a - 1 yac. To-
KOBasi Harpy3Ka 3JIEKTpOJH3epa ONpeeNseTcsl YMHOKEHUEM IUIOIIaAd KaTo/la Ha
IJIOTHOCTH TOKa, OHA J0JKHA ObITh B npeaenax 400+450 A. Ecnau paccunTaHHBIN
TOK HE OTBeHaeT TpeOyeMOMy 3HaUCHUIO, HY’KHO O MMOMOIIBIO0 KATOAHBIX CTOEK IMO-
n00paTh HEOOXOIUMYIO TNIYOUHY MOTPY)KEHHUS KaToja.

B xone anexTponuza obpasyercs KapOUAHO-COIEBOH ocafok Ha kaToje. Io-

3TOMY YacTh JNEKTPOIIUTA YHOCUTCS BMECTE ¢ OCaJKOM KapOuaa Boiabdpama. Orm-
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pelesnB Maccy KapOMIHO-COJNEBOrO OCajKa, B3BEIIMBAIOT TaKylO K€ Maccy Kop-
pekTupytoeii n1o0aBku u BBOAAT B pacmiaB. [lockonbky yObulb pacmiaba
BO3MOXHa M 3a CHET €ro WCHapeHHs, TO HYKHO BpeMsl OT BPEMEHHU 3aMepsTh
BBICOTY PAacCILIABJIEHHOI'O 3JIEKTPOJUTa M IMOJAEpKUBATh €€ Ha OJHOM YpPOBHE,
BBO/ISI IOTIOJTHUTEIBbHO HEOOXO0IUMOE KOJTUUECTBO KOPPEKTUPYIOLIEH 100aBKH.

3.4.1. Vcexopennoiii memoo onpedenenus eoivpama ¢ npumeHeHuem
JHCeNamumbl

IIpumensemvie peakmuewl U pacmeopbi

- KMcJ0Ta a30THasa koHueHtpupoBaHHas 'OCT 4461 -77;

-xucnora consHas 'OCT 3118-77;

-)kenatuHa B pactBope 1 % BOJHBIN pacTBOD;

-KHUCJIOTa a30THas, 3 % BOAHBIN pacTBOpP.

Ananus

K 4-6 mn uccnenyemoro pactBopa npubasisioT 3-5 mn HNOskoHmeHTpu-
poBanHoit u 30 mn HCI (1:1). Tlocne HarpeBanus npudasuts 5 ma 1 % pactBopa
JKEJaTHHBI, TIEpeMelNaTh U pa30aBUTh ropsyell TUCTHIITUPOBAHHON Boaol 10 150
MJI U CHOBa NepeMeltaTs. PacTBOpy JaloT OTCTOATH 0 MOJHOrO MPOCBETICHHS Ha
tero mmuTKe. OcaloK OTHOUIBTPOBBIBAIOT W NpoMbIBaloT 3 % pacTBOpoM
HNOsnoynanenuss Cl, mo3BojisifoT W MpOKaJWBalOT B IUIATUHOBOW HallKe MpPH
temneparype He Boiie 800°C. Tutp WO; onpenensioT aeneHueM KojguiecTsa 00-

PasoBaBUICTOCA OCa/IKa Ha KOJIUYCCTBO B3ATOI'O pacTBopa

A
Two3 = ? (F/.Tl)
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3.4.2. Onpeoenenue numus amomMHo-abcopOYUOHHBIM MEMOOOM

MeTron OCHOBaH Ha CEJIEKTUBHOM TNOIJIOIIEHHH aTOMOM JIMTHA pe-
30HAHCHOI'O M3JyYEHUs, UCITyCKAeMOr0 CIEKTPaJIbHOMN JJaMIIOH. ATOMU3ALUS MPO-
UCXOAUT MpPHU UCHApPeHUH a’po30Jis pacTBOpa B IJIaMeHH. A3po30ib oOpaszyeTcs
NpH paclblUIEHUH aHAJIU3UPYEMOI'O PacTBOpPa CKATbIM BO3AYXOM B ILIaMs CMECH
nponaH-OyTaH. Pe3oHaHCcHOe U3Ty4deHHE ONpeaeasieMOro 3JIeMEHTa, CO3AaBacMoe
CIEKTPajJbHOM  JIAMIIOH, [IPOILYCKAETCS yepes iams, BBLIENSAETCS
MOHOXpPOMAaTOpOM M C TOMOLIBIO PErUCTPHUPYIOLIEH CUCTEMbI HU3MepsaeTcs
3Ha4YEHHE MOTJIOIICHHS.

[ Ilpubopwi, peaxmuevt u pacmeopoi

1.1 AtomHo-abcopbOimonHsii criektpometrp AA6800 (Shimadzu) . Kucnora
cosgHasg o 'OCT 3118-77, x.4., KOHUEHTPUPOBaHHAs U 2 H.pacTBOP,

JIutuit xnopucteiit o TY 6-09-3768-78, x.u.

Jlutuit yrnekucasiii mo TY 6-09-3728-78, x.u.

2 llpucomosnenue ananuzupyemulx pacmeopos

10 mu pacTBOpa, MOJYYEHHOIO NMPHU BBIIIEIAYUBAHUM KAaTOAHBIX OCaJKOB,
MOMELIAIOT B MEpHYH Koia0y eMKocThio 1 71, J0BOASIT 10 METKHU
JC€MOHU3UPOBAHHON BOJIOM, MEpEMEIINBAIOT U OTOMparoT 1 MI B MepHYIO KOJOy
BMecTuMocThio 100 Mi1, 10BOJAT 00beM pacTBOpa BOJOH JIO METKH U TIATEILHO
NepeMellIHBatoT.

3 Ilpucomoenenue pacmeopos cpasHeHus

UcxoaHslii 3TamoHHbIM pacTBOop ¢ KoHueHTpauued 1,000 mr/m rorossr,
pactBopsist 6,1090 r xnopuaa nutus (LiCl) B 100 Ma nenoHHU3UpOBaHHON BOJBI C
MOCNETyIOITUM pa3OaBlIeHrHeM B MepHOU kosoe 1o 1 i wnm pactBopsas 5,3240 r
kapbonata nautusa (Li1,C0s5) B 25 Ma 2 H.pacTBOpa CONSHON KHCIOTHI U TEPEBOIS
JICMOHU3UPOBAHHOM BOJIOM B MepHYI0 KonlOy emKkocThio 1 n. XpaHWUTH B
MOJUATHIIEHOBOM mocyne. Paboune 3TajqoHHBIE pacTBOPHI FOTOBAT U3 UCXOAHOTO
myTeM pa30aBIeHHs TeMOHU3UPOBAHHON BOJIOH.

4 Ilposeoenue ananuza
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UccnenyeMplii  pacTBOp  aHaNU3UPYIOT Ha  aTOMHO-a0COPOIMOHHOM
cnektpoMmeTpe AA6800. OnpeneneHus NpoBOJST, IMUCCUOHHBIM MeTOA0M. ONTH-
MaJIbHbIE MapamMeTphl ONpe/eCHUsl JIUTHUS, JIMHA BOJHBI - 670,8 HM, crieKTpasb-
Has mupuHa mend - 0,15 MM, mosoXeHHe TOpefKu - MEPIeHIUKYISIPHO JIydy,
pacxoj rasza (areTwieH-Bo3ayX) — 1 Ji/MuH., pacxon Bo3ayxa - 16 a/mun. OnTu-
MaJlbHbIe KOHIleHTparuu JuTus - 1,0-10,0 mr/m.

HDI/IMCLIaHI/Ie: AOITYCKaCTCA OIIpC/ICIICHUC JUTHA IIJIaMCHHO-

poromeTpudeckuM MeToAoM Ha pudope «[TAXK-1».

3.5 Ombuexa kapouodHo-cone8o2o ocadka

OTtOuBKa MOJOTKOM KapOHWIHO-COJIEBOTO OcCajKa MPOU3BOJUTCS IMOCIE €ro
octbiBanusl. Kycku kapOHIHO-COIEBOTO OcajiKa COOMPArOTCs B KIOBETE.

3.6 Jlpobaernue kapbuoHo-coneeozo ocaoka

JlpoOGneHne ocaaka MPOU3BOAMTCA Ha IIEKOBOW ApPOOUIKE [0 pa3MepoB
3epHa He Oomee 3 MM.

3.7 Pacmeopenue coneeotl pazvl KapOuoHo-coneeo20 ocaoxd

N3MenbyeHHBIH KaTOAHBIA OCaJOK pPacTBOPAIOT B ropsiueil o0eccoseHHOH
BOJIe U3 pacyeTa 8 TUTPOB Ha | KuUjorpaMMm ocajka, IpUYeM pacTBOPEHHUE HYKHO
BECTHU INpHU nepemeliiBaHuu. Crycts 2-3 yaca Hy»KHO B NOJIyHEHHBIH pacTBOp BBE-
CTH pacTBOp cOJSTHOM KkucyoThl 1:1 B konnyecTBe U3 pacuera 9 i1 Ha 50 kusorpam-
MOB KapOHJHO-COJIEBOTO OCajKa. 3aTeM MPOJOKHTh HAarpeB U INepeMellINBaHHe
pacTBopa B TeueHue 1-2 yacos.

3.8 Qunemposanue u npomuleka

Otnenenne kapOuaa Bodb(paMa OT pacTBOpa CoyieBOH (ha3bl TPOU3BOAUTCS
Ha HyTY-(QHUJIBTPE, TIOC]IE Hero MPOMBIBKY KapOuja Bodbhpama BEeIyT PacTBOPOM
ammuaka 1:1 B konuyectBe u3 pacuera 501 Ha 1 Kr nmpoaykra.

3aTeM MNpOAOJKAIOT OTMBIBKY 5% BOJHBIM pPacTBOPOM aMMHaka 0
COMEepIKaHMs HATPHS B IPOMBIBHOM pacTBope He Gomnee 107 /.

3.9 Cywxa xapbuoa sonrvghpama
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Ocanox xapbuma Bombdhpama MOCAe NMPOMBIBKH IEPEHOCST B KIOBETHI U3
Hep KaBeIollel cTanu, 3arpyxas MocjieJHHe TaKuM oOpa3oM, YTOOBI CJIOW MacThl
HE MpeBbIIIai 2-3 cM.

Cymky xapOuja Boib(ppaMa MPOU3BOAUT B BAKYYMHOM CYIIHJIBHOM IIKa]y
npu Temneparype He 6osiee 80°C 10 MOCTOSIHHOTO Beca KIOBETHI C MIPOTYKTOM.

3.10 Pacghacosra u ynakoska npooykma

PacacoBka u ynakoBka MpoyKTa MpOU3BOAUTCS Mo TexHHueckomy 3aia-

HUIO Ha KapOua Boibgpama anexTpoxumuieckuii KBO-1.
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1.2. Pa3paboTka TexXJTOKyMeHTAUHH 3JIEKTPOXHMH4YECKOr0 CHHTEe3a
HAHOJHCTEPCHBIX MOPOIIKOB " HAHOKPHCTAJUTHYECKHX IJIEHOK
KOHCTPYKIIHOHHOTO H (PYHKIHOHAJBLHOIO HAa3HAYEHHS] HA OCHOBE PeIKHX
TYTroIJIaBKHX H pPe/IKo3eMeJIbHBIX MeTAJIOB

. TEXHUYECKTE YCJIIOBUSI.

HanooucnepcHulii nOpowiok kapouoa eoibhpama 3neKmpoxumMudeckuil

Hacrosmue texnuueckue ycnosusi (TY) pacmpocTpaHsitoTcs Ha KapOuj
BOJIb(hpama 3JEKTPOXUMHHUECKUN TpeJHA3HAYECHHBIH 11 KOHCTPYKLIMOHHON Kepa-
MHKH, MPEICTaBISAIOLIAN co0oit MPOIYKT COBMECTHOTO KaTOJAHOTI'O
BOCCTaHOBJIEHHUS HOHOB BOJIb(paMa U yIriepoia Npu JMEeKTPOIU3e pacriaBa.

CoxkpaiieHHOe 0003HaYeHHE MPOAYKIIMH IO HACTOSIMM 1Y - «KapOup
BoJIb(pama anekTpoxumudeckuii KBO-1y.

| Texnuueckue mpebosanus

1.1 KB3-1 nomxkeH cooTBeTCTBOBAaThH TpeOOBaHUAM HacToAmux 1Y B mpo-
U3BOJIUTCS IO TEXHOJIOTHYSCKOMY pEeriaMeHTY, YTBEPKICHHOMY B YCTaHOBIICH-
HOM TIOPSIKE.

1.2 Tlo ¢u3nko-XxuMHUUYECKUM MOKa3aTessiM U coaep:kaHuto npumeceir KBO-

1 moMKeH COOTBETCTBOBATH HOpMaM, yKa3aHHBIM B TabmuIe 1.

Tabmuma 1
0 HaumeHoBanue nokazaresnen Hopma

/1

1 Copeprxanue Bonbhpama %, He MeHee 90,0
2 Conepxanue Bonbhpama %, He Oonee 94,0
3 Copepxanue yraepoaa C, %, He 6omnee 10,0
4 Coneprxanue xenesa % He Oonee 5107
5 Coneprxanue HaTpus, % He Oonee 5107
6 Coneprxanue nutus, % He Oonee 5107
7 Coneprxanue Hukens, % He Ooee 510~
8 VY aenbHasi MIOBEPXHOCTb, M>/T He MeHee 10,0
9 Pasmep wactuil, HM, He OoJee 200,0
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2 Tpebosarus bezonacHocmu

2.1. Kapbua Bombdpama 3JEKTPOXHUMHUECKUI TIpeacTaBiseT coOOl BBICO-
KOAMUCIIEPCHBIN, MEJKOMBUISAIINNA Mopolok yepHoro nseta. Kapbua Bonbdpama
ABJIAETCA TOKCUYHBIM MPOAYKTOM M oTHOocsATca K 3 kiaccy omacHoctH (I'OCT
12.1.007-76).

2.2 Kapbup Bonb(hpama Bei3biBaeT u3MeHeHnus B jerkux. [1JIK ero B Bo3myxe
paboveii 30HbI POU3BOACTBEHHBIX TOMEIIEHHIT COCTABIACT 6 MI/M .

2.3 Tlpu pabore ¢ kapbuaom Bodb(pama cieqyeT MPUMEHSITh WHIUBUIY-
albHblE CpeJICTBA 3alllUThl. pecnupaTop 'JenecTok" W JAp., MbUIe3allUTHbIC
OJIeK/IbI, mepuaTku, ouku. HeoOxoaumo TimaTesbHO COOJIIOAATH MEpPHI JIMYHON
TUTHEHBI.

2.4 TlomelieHus, B KOTOPBIX MPOBOASIT PabOTHI ¢ MPOTYKTOM, JTOJKHBI OUTH
obopyaoBaHa o0IIel TPUTOYHON BBHITSIKHON BEHTHIISITUEH.

AHanu3 npoaykTa U Bce pabOThl C HUM ClIeyeT MPOBOAUTH B BBITSKHOM
mkagy.

3 Ilpasuno npuemku

3.1 IlpaBuna npuemku o 'OCT 3885-73.

4 Memoowr ananuza

ITpo6r1 orouparot mo 'OCT 3885-73

Macca cpenneii nmpoObI 1okHA OBITH He MeHee 20 T.

4.1 Onpenenenue copepkaHue o0IIEro yriaeposaa

4.1.1 TlpumeHsieMble peakTHBBI, pacTBOpHI U anmnapatrypa:. KMnO, no I'OCT
2049-75, 5% pactBop B 30 % pactBope KOH; KOH, 30% pactBop; CaCl, no
I'OCT 4460-77; 0, mo 'OCT 5583-68; NaOH no I'OCT 4328-77, 30 % pactBop;
razoaHanuszarop 'OVY-1.

4.1.2 TlpoBeneHue aHanu3a

Oxkono 0,2 r npoaykTa B3BELIUBAIOT O TOYHOCTHIO 0 MOCTOSSHHOW Macchl
bappopoByIO TOJOUKY U CKHraroT B nmedd Mapca B Toke kucnopona npu 900 °C.

Kucnopon u3 6anyioHa npeaBapUuTeNbHO MPOXOJUT YEpPe3 CUCTEMY OUUCTUTENBHBIX
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COCYJIOB. CKISHKY THIlleHKO, coaepxailyto okono 45 mn pactBopa KOH u 5 mn
pactBopa KMnO,, u nBe U- oO6pazoanue Tpyoku, HanonHeHHble CaCl,.

CKopocTh  NpPOXOXKAEHUS  KuUciopoda 2-3  My3bIpbka B CEKYHIY.
BrigenuBiiasicss Mpu CrOpaHUM HABECKHU ra30Basi CMECh COOUpAETCs B 3BIHOMETPE
ra3oaHajgu3aTropa J0 YCTAaHOBJIEHHUS YpPOBHS JKUJKOCTM B HEM Ha HYJIEBOM
JeIeHUU. 3aTeM ra3 TpHU pasa MepeKadyruBaeTCs B MOTJIOTUTENb, HAMOJHEHHBIN
pactBopom NaCl, nornomarouiuii yriekucibii ras.

ITo yMeHbIIEHHUH 00BbEMa Ta3a a 3BAUOMETPE MOCIIe MOTIOIIEHHUS STOBUTOTO
rasa OInpeAessioT KOJHUYeCTBO OKHCIUBIIErocs yriepoaa. OCTaToK Mocie CoKura-
HUS UCTIOJB3YIOT JIJIS ONpeiesieHHs BoJb(ppama Mo myHKTy 4.2.

Copep:xaHue yriaepoaa BBIYHCISIOT, UCTIONb3YS rpaduieckie 3aBUCUMOCTH
KOTOpbIE MPUBOJISATCS B ONMCAHUU T'a30aHaATH3aTOPA.

4.2 Onpenenenue copepkaHus Boiabhpama

Jlomouky 0 OCTaTKOM TMOCJ€ CXKUTaHHA  M3BIEKAlOT U3  Ie4d

Mapca,oxyax/1al0T B 3KCUKaTOPE U B3BEIIMBaIOT ¢ norpemHocThio 10 0,0002 r.
e =0.7930 = 100%
A= 7

rjc. a - HaBECKa IIPOKaJICHHOI'O IIPOAYKTa, I'.

b - HaBecka MpoJIyKTa, T.

0,7930 - xo3dduireHT nepecyeTa Macchl TPEXOKUCH BoNb(ppama Ha BOJbQ-
pam.

4.3 OnpenenieHus coiepKaHus Kene3a, MeJIU, HUKes

4 4 OnpeneneHue coepKaHusl JIUTHUS, HATPUS

5. Vnakoska, maprxuposxa, mpancnopmuposarnue u xpanenue

5.1 Kapbun Bonwsthpama ymakoBbeiBaioT B cooTBeTcTBUU ¢ ['OCT 3886-73.
I'pynna ynakoBku V, VI. Bug ynakoBku 2-4, 2-5. JlonojJHUTeNbHas repMeTH3aLUs
OCyILleCTBIsAETCS Napa(MHUPOBAHUEM.

5.2 Ha kaxayro 6aHKy HakjJIeHBaeTCs 3TUKETKa B KOTOPOH yKa3bIBaeTCs:

- HAUMEHOBaHUe MPEANPUATUS U3TOTOBUTEIS

- HOMEp NapTUu

- Macca HCTTO
16



- JlaTa U3rOTOBJICHUS

- irramn OTK

- HOMEP TEXHUUYECKUX YCIOBUH.

Kpome Toro, HakjgeuBaeTCsl [OMOJHUTENbHAs JITUKETKA C HaJMHUCBIO
"TOKCUYHO".

5.3 Ha xaxnyro mnapturo kapbuaa Boibdpama odpopmisieTcsl Nachopr,
dopma nmacnopTa NpUBeACHa B MPHIOKEHUU.

5.4 banku ¢ kapOuaoM Boib(ppaMa JOJKHBI OBITh YIAKOBaHbI B SYEHCTHIH
smuk w3 dpanepsl mo 'OCT 5959-71. Macca 6pyTTo smuKa A0KHA OBITH He 00-
nee ... KT.

B A1k yknaabiBaeTcs yNaKOBOUYHBIH JUCT B KOTOPOM YKa3bIBaeTCA:

- HAUMEHOBaHUe NMPEANPUATUSI-U3TOTOBUTES;

- HAUMEHOBaHHe MPOIYKIIUH;

- HOMEp MapTHH,

- JlaTa YIaKOBKH,

- KOJIMYECTBO M Macca HETTO YIIaKOBAHHBIX B ALIUKE MECT,

- (amuus yraxkoBILIUKA.

Ho 60KkOByI0 CTEHKY fIlIMKa TEMHON KpPacKOW HAHOCAT 3HAKU .OCTOPOXKHO,
XpYTKOE, BEpX, HE KAHTOBATb.

Ha xaxapIii SIIMK HaKJIeUBaeTCs ITUKETKA, B KOTOPOH yKa3bIBaeTCs:

- HAUMEHOBaHUe NMPEANPUATUSI-U3TOTOBUTES;

- HAUMEHOBaHHe MPOIYKIIUH;

- HOMepa MapTHH,

- KOJIMYECTBO YNAaKOBOYHBIX MECT H Macca HETTO KaXA0ro MecTa

- JlaTa U3rOTOBJICHUS.

5.6 Kap6ua Boabppama B yakoBKe U3TOTOBHUTES TIEPEBO3AT BCEMU BUIAMHU
TpaHCIOPTa B COOTBETCTBUM C NMpaBUJAMH NEPEBO3KU T'PY30B, ACHCTBYIOLIUE Ha
JaHHOM BHUJIe TPaHCIOPTA.

6. I'apanmuu uzeomogumens

6.1 KBD-1 nomxkeH OBITh MPUHAT OTACIOM TEXHHYECKOTO KOHTPOJIS.
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6.2 MsroroButens rapantupyetr coorBerctBue KBD - 1 TpebGoBanusm Ha-
croauM TY mpu coOiroAeHUH MOTPEOUTENSIMH NMPABUI TPAHCIOPTUPOBAHUS U
XpaHEHUS, YCTAHOBIECHHBIX TEXHUUECKUMH YCIOBUSMHU.

6.3 T'apaHTHIiHBIN CPOK XpaHeHUs KapOuaa Bojbdppama - 12 mecsieB co THS
u3roroBieHus. [lo ncredeHUH yKa3aHHOTO CpOKa MPOAYKT JIOJKEH ObITh MPOBEPEH

Ha COOTBETCTBHE €r0 IToKa3arejel HacToImux 1Y.

II. TEXHOJIOTHYECKAS HTHCTPYKIUSA

IlepepaGoTka  pacTBOpOB, OOpa3ylOmIHXCH MNpPH  NPOH3BOACTBE
HAHOJHCIEePCHBIX MOPOLIKOB Kapouaa BoJjbdpama, cogepkalmiux BoJbPppam u
JIUTH.

! BBEJ[EHUE

HacTosimas MHCTpYKIUS SBIsIeTCSl PYKOBOJACTBOM Uil MepepaboOTKHU pac-
TBOPOB, COJEpPKAIIUX BOJbPPaM M JUTUH, 00pasyIIIUXCS MpPH MPOU3BOACTBE
KapOuja BoJabppama 3JeKTPOXUMHUECKOTO.

IlepepaboTka pacTBOpOB MpPOU3BOAUTCS B JBa 3Tama MO CXeme, Npei-
CTaBJICHHOW Ha PUCYHKE 2.

2 PEAKTHUBBI

Kucnora consuas - 'OCT 3118-77 "u" wnn "yna".

Kucnota azotnas - TOCT 4461-77 "4" unu "yna", KOHIIEHTpUPOBAHHASL.

Hatpuii yrnekucasiii - TOCT 83-79 "u" wnu "una”.

Enxuit Hatp - TOCT 4528-77 " 4" unu "uga"

3. OITUCAHHE CXEMBI IIEPEPAFOTKH

3.1 Ananuz na cooepoicanue sonvppama (V1) oxucu

Copepxanne Bonbdppama (VI) oxucu omnpenenstoT Mo METOAUKE» MpPo-
BeJICHHOH B npuiiokeHuu Nel.

3.2 Vnapusanue pacmeopa

ITonHOTa BBIAEACHUS LEJAEBOTO MPOAYKTa 0OecrnedrBaeTCs] UCXOAHONW KOH-

neHTpanueit Bonbppama (VI) okucu B nepepadaTsiBacMoM pacTBope. TakoBoii sSB-
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nsetca st Bodbgppama (VI) okucu 120+140 r/n. KoHueHtpuposaHue pactBopa

NPOU3BOJAT YITApUBAHUEM B BAPOUHOM KOTJIE.

IPaCTB{)pr Ha nepepa60‘r1cy| | HCl | ) HNO- ' | NaCH I lNazCOg

b4

| AHanuz Ha COOEPXEHHE |

A 4 ¥ 3

[puroropneHue [MpuroTornenne
pacTBOpa-CCaaHTEN IPOMBIBOYHOTO PacTROpa

Y

Yuapupaune

h 4 h 4

l Ocaxaerue Ha WO, I

»

A 4 X

l DuneTpoRAHHE I

X
Cynska v ¥

| Ocaxnesne npumecett |

Y

¥
| Dunerporanie |

| lipoxanusanme I

| Ananus Ha CONCPKAHHAC TATHA |

£

| YnapupaHne |
k.
-
Ocanasnne
Li:CO,
h 4
L(:Dﬂﬁb’rpOBaH]/le |
- .
L [Ipomeieka |

h 4

= l Cyka

Puc. 2. Cxema nepepabOTKH pacTBOPOB COAEPIKAITUX BOJbGpaM U JTUTHH,

o0pa3yronuxcs IpH MPOU3BOACTBE KapOuaa Bolb(ppaMa dIEeKTPOXUMUIECKOTO.
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3.3 Ilpucomosnenue pacmeopa-ocadoumens 0as gonrvgpamva (V1) oxucu
PacTBOpom-ocaguTaneM OKHCH BoOJb()pama SBISETCS CMECh KOHLEHTPH-
POBaHHBIX COJITHON U a30THOM KucaoT B cooTHoweHuu 20:1. KonudecTBo constHOU
KHUCJIOTBI JIJIsl TOJHOTO BhIeNeHUus Bodbhpama (VI) okHMCH pacCUUTHIBAIOT IO
dopmyne (2):
_ Viex (K3 Tyga + 100)
~ 10-Byg-Pra 1

rie Ki22Mpe/Mwos= 0.315-k03PHITMEHT COOTHOIICHHUS MONEKYJISIPHBIX
Macc,BCTYNAIOIIUX BO B3aUMOJICHCTBHE,

Twos- TuTp Boasgppama (VI) okucu B HCXOAHOM pacTBODE;

Brci- conepxkanue cyxoro HCI B 100 r peakTuBa, YMCIEHHO paBHBIN Mpo-
LIEHTHON KOHILIEHTPAI[MH OCHOBHOI'O BELIECTBA B COJITHON KUCIIOTE;

PHcl- TUIOTHOCTH COJISTHOM KUCIOTHI (I/cM ).

IIpuroToBneHne pacTBOpa-ocaguTeNis BEAYT B CTEKISHHOM WM 3MajH-
POBaHHOM pEaKkTOpe, B KOTOPOM BHOCIEACTBHH OYyAYT BECTH OCaXICHHE BOJb-
dpama (VI) oxucu. Temmeparypa pacTBopa-ocaguTeNis AOKHA OBITh HE HUKE
70°C,

3.4 Ocadicoenue oxcuda sonvhpama (V1)

I'opsiunii ynapeHHBIH pacTBOpP IMEPEHOCUTCS B PeakTop, B KOTOPOM Ha-
XOJUTCS TOPAYUN pacTBOp-ocajareib, IMPU ISTOM MPOUCXOJUT OCAKIACHHE
Bosb(pama (VI) okucu B Buje ero MmoHoruapara. BeeaeHue pacTBopa-ocaguTens
MPOU3BOAMUTCS MpH NepememinBaHuu. OOpa30BaBIIyIOCS B3BECh KHUISTAT B Teue-
Hue 3-4 Jacos.

3.5 @unvmposanue u npomwvieka oxcuda gorvgpava (VI

3.5.1 Gunemposanue

Paznenenne B3Becu Bonbdppama (VI) okucH TPOU3BOAMTCS Ha HYTH-
GunbTpe, UCMonb3ys ISl 3TOro (UIBTPOBANBbHYIO OyMary M KHCIOTOCTOWMKYIO

TKaHb XJIOPHH. MaToUHBI! pacTBOp COOHUPAIOT B AMAJTUPOBAHHBIN PEAKTOP.
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3.5.2 Ilpucomosnenue pacmeopa 011 npomvleku oxkcuoa goavgpava (V1)

ITpOMBIBOUHBIN pacTBOp MpeAcCTaBiseT cOOOH pacTBOp a30THOH KHUCIOTHI
KOHIIeHTpaIued okoso 2 % (BecoBbiX). Jlyis ero mpuUroToBIEHUS CIEAYET B3STh |
00beM KOHIIEHTPUPOBAHHOM a30THOH KUCIOTH HAa 20 00heMOB, 00€CCOIEHO# BOIBI
U NolorpeTh pacTBOp A0 Temmneparypbl 50-p60°C.

3.5.3 Ilpomsiexa

ITpombiBKa ocanka Bodbppama (VI) okucH NpPOU3BOAUTCA PacTBOPOM,
npurotoBieHHoM 1o m.3.5.2. no otpunatensHoii peakuuu Ha uon Cl . Tlocae aToro
00pa30BaBIINIiCA OCaJIOK OTKUMAIOT Ha (QUIBTPE U MOMEIIAIOT B KBapLEBHIE HIIU
KOPYH/IOBbI€ KIOBETHI.

3.6 Cywxa oxcuoa eonvppama (V1)

KroBeTHl ¢ MPOAYKTOM MOMEIIAIOT B LIEXOBOH CYIIMJBHBIN IIKa( U cyliar
npu temrneparype 150-200°C.

3.7 Ilpoxanusanue oxcuda eonvgppama (V1)

IIpocylieHHBIH NPOAYKT MEPEHOCIT B KaMEpPHYIO 3JEKTpOIedb M IMpoKa-
nuBaroT npu Temmneparype 600°+50°C B teueHue 12 wacoB. I'OTOBBIH NPOIYKT
aHAJIM3UPYIOT U YNAKOBBIBAIOT B COOTBeTCTBUM ¢ T3. B nanbHeifmem okcup
BoJb(pama (VI) mMoxeT ObITH HCMONB30BaHA MPU IJTEKTPOXUMHUECKOM CHHTE3E
Kapouaa Boashpama.

3.8 OcavicoeHue npumeceti MAdiCcenblx Memasios

MatouHblii pacTBOp, cOOpaHHBIM B 3MalUpOBaHHBIM peakTop (cm.m,3.5.1
HarpeBaroT 10 temrnepatrypbl 50-60°C.

Yepes MoK peakTopa B pa3orpeTblii pacTBOP BBOMST TI'paHyJHPOBAHHBIN
eIKUH HaTp, B KOJUYECTBE, HEOOXOIUMOM I HEHTpalu3allid pacTBOpa U
COOCaXJIeHUs pumeceii Tsukenbix MetaysoB ( Fe, Ni u T.4.). ITonHoTa ocaxnenus
TKeNbIX MeTalnoB jpocturaercs npu pH= 9-10. Koutpons pH ocymectBasitor
uHAukaTopHol Oymaroii. Ilocne BBeneHUS eAKOro HaTpa pPacTBOP KUIATSIT B
TeueHue 3-4 yacoB

3.9 Qunemposanue
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Pa3znenenune pactBopa MpOU3BOAST Ha HYTUPHUIBTPE, UCHOJIB3YS ISl 3TOTO
¢unbpTpoBanbHy0 Oymary u 0536, @UIBTPAT COOMPAIOT B BAPOUHOM KOTJIE.

3.10 Ananuz na cooeporcarue rumus

Tutp nutus onpeaensoT Mo METOAUKE, MPUBEACHHON B MPUIOKEHUU No2.

3.11 Vnapusanue

IlonHoTa BBIAENEHUS JHUTHS B BHUAE KapOOHaTa JOCTUTaeTCs MPH KOH-
neHTpauuu autus 10-12 r/n. KoHueHTprpoBaHue pacTBOpa MPOU3BOASAT 1Mo 11.3.2.

3.12 Ocavicoenue kapbonama arumus

Ocaxnenue KapOoHaTa JIMTHA MNPOU3BOAAT U3  YHNApPEeHHOrO IO
n.2.21pacTBopa HaTpHeMm yrieKUciabM Oe3BONHBIM IpH Temmeparype 95-100°C
npu nepememuBaHuu. Konu4yecTBO HaTpHsl YIIIEKUCIOro, HeoOXoauMoe ISl MoJ-

HOTO OC&KJICHHUS JTUTHS, pACCUUTHIBAIOT 0 Gopmyite (3):

I, eV
AM:;[‘IJ;, =K oK, b =% p-pa

2 00 O (3)

rae: K= 7,637 - xoapduniueHT cooTHOMmEeHHsI MONeKyIIpHbIX Macc Na,C0;
u L1, BCTymaromux BO B3aNMO/IeHCTBHE,

K,=1.1 - xoapduruent uzdwpiTka; Ti; - THTp JUTHS B MOJYYSHHOM ITOCTE
bunpTpoBaHUs pacTBOpe;, Vp.pa 00BEM pacTBoOpa, Anacos- HaBecka HaTPHs
YTIIEKHCIIOTO.

ITocrne BBOJIa B pa3orpeThiii pacTBOP HATPHS YIIIEKHUCIOTO MPOIOIKAIOT pa-
30TpeB U MepeMeliBaHie B TeueHne 1 Jaca.

3.13 Qunemposanue u npomuiexa

Paznenenne oOpa3oBaBiielicsi B3BeCH IPOU3BOMAT Ha HyTY-paybTpe,
UCTIONB3YSl AN 3Toro (UABTpoBalbHyl0 Oymary u 0s3b. IIpoMbIBKY BeayT
KHTSAIIe 00eccolleHHON BOJIoi U3 pacdera 5 1 Ha 1 Kr oOpaszoBaBIlerocs JUTHS

YTJIEKHCIIOT0, KOJTMYECTBO KOTOPOT'O PACCUHTHIBAIOT 1O hopmyie (4):
"f.uzf.‘ug =K e, V. (4)

Aripco3- KOIUYECTBO JIUTUS YTAEKHCIOTo (KT);, T i - THTp MUTHS B pacTBOpe

(r/m); Vucx - o6beM nepepabdbarbiBaeMoro pactsopa ().
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Ocafok nocne NpoxXoKAeHHs! CKBO3b HEIO PaCCYUTAHHOTO KOJUYECTBa BOJIbI
OTXKHUMAIOT Ha QUIIBTPE U MEPEHOCIT Ha KIOBETHI HEPIKaBEIOIEH CTaIH.

3.14 Cywxka

KroBeTHI ¢ BNaXHBIM MPOAYKTOM MOMEINAIOT B CYLIWIBHBIN IIKa( U cylar
npu temmeparype 150°-200° C B 1iexoBoM cyIIMiIbHOM MIKagy. [ 0TOBBINM NpoayKT

aHaJM3UPYeTCs U YIIaKOBLIBA€TCS B COOTBETCTBUM ¢ T3.

1.3. Pa3paborka Texmpouecca nojy4eHHs HAHOJAHCIEPCHOTO MOPOIIKA

ABOHOrO Kapomuaa BoJib(ppama U MoJINOAEHA

1. Obuiue nonoscenusn
Hacrosmass HHCTPYKIHSI  SIBISETCS  PYKOBOACTBOM NIt TIOJIYYCHHSI

HAHOJIUCIIEPCHOTO MOPOIIIKa JBOHHOTO KapOua Bonbhpama U MOTHOACHA.

2. Peakmuent

Bonbsdpamar HaTpus, «X1»

Bonbsdpamar muTHs, «xa»

MonubaaT TUTHS, «XU» HIH 413

KapOoHat nmutus, «X4»

Conguag xkucnora 'OCT 3118-77 «uma» WIH «X4»

Awmmuaxk BogHbli 'OCT 3760-79 «ay

3. Onucanue mexHo102uu RPOU3600CcmMea

3.1 Ilpucomosnenue snekmponuma 015 31eKmponusa

ONEKTPONIUT  CONEPKUT  BONB(GPAMOBOKHUCIBIH  HATPHUM, MOJHUOACHO-
BOKHUCNBIH HAaTpHii, MONHOJECHOBOKHUCIBIM JNUTUH, YIIASKUCIABIA JUTHH, Npu
CJIeIyIOLIEM COOTHOIIEHUH KOMIIOHEHTOB, MOJI.%:
Bonsdpamar Hatpust Na,WO, 40-47
Monubnat nHatpust Na,MoO, 40-47

Momuboaat autug LiMoO,  1-5
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Kap6onart nmutus L1,CO; OCTAJIBHOE.

HaBecku Bonb(hpaMaToB HATpHs, MOIHOIATa HATPUS U MOJUOJATA JHTHS
NIEpPEeMEeILIUBAETCS B KIOBETE M 3arpy’KaroTcsl B HUKEJIEBBIH TUTEINb, TOMEIICHHBIH B
IIaXTHYIO 3JekTponeub. CMmech B TUrie HarpeBaeTcs 10 700 °C u BbliepKUBaeTcs
B TeueHue 4-5 uacoB. Ilocne 3Toro BBOAST B THredab KapOOHAT JUTHUS TpeMs
PaBHBIMH TMOPLMIMH, MPUYEM KaKJas MOCIASAYIOLash MOPILHUsS BBOJAUTCS MOCTe
TOT0, KaK MOJHOCTBIO Tpopearupyer mnpenabiaymas. Peakuus compoBoxXaaeTcs
razoBeiienienueM. OOpasoBaBimmiics pacrnaB  HarpeBaioT g0  800°C wu
BBIJICP)KMBAIOT B TEHEHHE Haca, 3aTeM MOBbIIAIT Temnepatypy a0 900°C.

TexHomornueckas cxema MNpPOU3BOJACTBA HAHOAUCIEPCHOTO IOPOLIKA
KapOuaa BoJibhpaMa, TBOMHOro KapOuaa BoibppamMa U MONMHOIeHA TTpeICTaBICHA
Ha puc.].

Peakiuu, nmpoTekaroiiye Npu 3JeKTPOXUMHUYECKOM CHHTE3€, OMUCHIBAIOTCS
CJIETYIOIIUMHU YPaBHEHU MU

1) 37eKTPOBOCCTaHOBJEHHE MOHOB BOJb()pamMa KaTHOHH3UPOBAaHHBIX
WOHAMH JINTUS MOKHO MPEJCTAaBUTh ypaBHeHUEM (1):

xLi" + WO, — {Lay) >

{LiyWO,}*? + 68 — W + x/2 Li,O + (4-x/2) O* (1)
2) aHANOTHYHO ISl HOHOB MOJHO1eHa MOXKHO 3alHuCaTh:

xLi” + MoO,” — {LiM0Q,}**

{Li,M00O4}*? + 68 — Mo + x/2 Li,O + (4-x/2) O* 2)

3) O9MEeKTPOBOCCTAHOBJICHHE KapOOHAT HMOHOB B YIJEPOJ ONMUCHIBACTCS
ypaBHeHueM (3):

COs” +48 — C'+ 307 (3)
4) Bzammopeticteue W u C, Mo u C, a Takke o0pa3oBaHHUE JIBONHBIX

KapOuI0B BoJb(hpaMa U MONHUOIeHA TPOUCXOIUT HA AaTOMaPHOM YPOBHE:

W+ C — W,C )
2Mo +C — Mo,C (5)
WQC + MOQC — (W,MO)QC (6)
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Li, WO, Mo iL
NH; HCl Na WO, O O, o Karoas! [¥7]
A
[IPUTOTOBICHHE HNEKTPONKTA T HISKTPONIH3a NOAroTOBKa
KaTtoioB
MPUTOTOBICHME NPpHUTIOTOBIICHHE
pacrsopa pacteopa 1:1

JMEKTPONH3

Fy

h

y

OTOMBKA KapOHIHO-CICBOIO 0Cadxa

Y

npobieHue KapOUTHO-CONEBOrO 0CATKA

k.

A4

PACTBOPEHHE CONER

olt dazel ocagka

hd

Puc.1 TexHosoruueckasi cxema MpPOU3BOACTBA HAHOAUCIEPCHOIO MOPOIIKA

h 4

dunpTpanus u

IIPOMBIBKA

pacacoska,

yIaKoBKa

JBOMHOTO KapOuia Bonbhpama U MOJUOACHA.

PAcTBOPBL HA PETEHEPALIHIO
BOIL{paMaTa HATPHA
BoNb(paMaTa THTHA
MONHGAATA THTHA
KapBoHATA THTHA
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IIpumeuaHue: Macca MOJYYeHHOI O MjIaBa He Oy1eT paBHOW Macce MCIOJb30-

BaHHBIX PEAKTHBOB U3-3a BBIJCICHUS YIJIEKUCIOro rasa.

3.2 lloozomoeka snekmponuma

BricoTa pacniaBa 3aBHCHT OT IIIyOMHBI MOTPYKEHHUS HUKEIEBOI'O KaToAa.
Macca IeKTpOIIUTa ONpeAeIIeTcs yMHOKeHHEM 06beMa ero Ha 4,00+0,09 r/em.

3.3 lloozomoska kamoooa

OuucTUTh HaxAauHOW Oymaroi pabouyro MOBEPXHOCTb KaTOJOB, MPOMBITH
IIPOTOYHOM BOJOH M IMOJABEPTHYTh HUX DJIEKTPOXUMUYECKOHW IIOJIUPOBKE B
creuuanbHoi BaHHe npu Toke 150-180 A w nHanpsikenuu 10-12 B B Teuenue 3-5
MUHYT. [Tociie 3TOro mpoMeITh NPOTOHHOW BOAOM KAaTOJIbI, a 3aTEM NOMECTHTh UX B
ANEKTPUYECKUH CYITHIBHBIN mKad.

3.4 Onexmponus

Ilepen HadagoM 3JIEKTPOJU3a CJENyeT YCTAHOBUTH aHOABI Tak, YTOOBI pa-
CIUIaB He MOKPBIBAJ MOJHOCTHIO IPa(UTOBBIH aHOI BO M30eXaHHWE KOHTaKTa pa-
CIUiaBa C TOKOMOABOJAOM. AHOJ He JIOJKEH KacaThcsl HHKesneBoro Turis. Ilocie
YCTaHOBKU aHOJOB HY>KHO OINpPEAENUTh BBICOTY MOTPYKEHHON YacTH HUKEJIEBOIO
Katona. J[is aToro cyxoil kartoj MOrpy3uTh B paciiiaB, 3a()UKCHpPOBAaB €ro Ha
TOKOTIOJIBOASIIMX CTOMKaxX, a 3aTéM M3BJe4Yb KaToAd M M3MEpPUThb BBICOTY,
CMOYEHHYIO paciyiaBoM. JTO HeoOXOAuMO i omnpeaeneHus paboueil miolianu
KaToja.

DnekTponu3 Bejercd npu Temiepatype pacmiaBa 900 °C u katogHoi
miotHocTH Toka 1,25+1,50 Afom’. IIpononxuTEeNLHOCTh 3JEKTponu3a - 1 4yac.
TokoBas Harpyska 3JIeKTpoJH3epa onpeaeseTcd YMHOXKEHHUEM IUIOIAAu KaTtoja
Ha IUIOTHOCTh TOKa, OHa JAOkHa ObITh B mpenenax 400450 A. Ecmu
paccUMTaHHBIH TOK HE OTBeYaeT TpeOyeMOMY 3HAUEHHIO, HY)KHO C IOMOIIBIO
KaTOJHBIX CTOCK MOI00paTh HEOOXOAUMYIO TITyOUHY TOTPYKEHUSI KaTo/1a.

B xone anexTponuza obpasyercs KapOUAHO-COIEBOH ocafok Ha kaToje. Io-
3TOMY YacTh 3JIEKTPOJIUTA YHOCHTCS BMECTE C KaTOAHBIM ocaakoM. Onpenenus

Maccy Kap6I/II[HO-COJ'IeBOFO oCaaKa, B3BCHIMBAKOT TaKyrO0 K€ MacCy KoOp-
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pekTupytomeii n1o0aBku u BBOAAT B pacmiaB. [lockonbky yObulb pacmiaba
BO3MOXXHa M 3a CHET €ro UCHapeHHs, TO HYKHO BpEeMsl OT BPEMEHHU 3aMepsThb
BBICOTY pPAacILIaBJICHHOIO 3JIEKTPOJUTA M IMOAJAEPKUBATh €€ Ha OJHOM YPOBHE,

BBO/ISI IOTIOJTHUTEIbHO HEOOXO0IUMOE KOJTUUECTBO KOPPEKTUPYIOLIeH 100aBKH.

3.4.1. Vcxopennoiii memoo onpedenenus eoavghpama u MoauboeHa c
NPUMEHEHUEM JHCENIaMUHbL

IIpumensemvie peakmuewl U pacmeopbi

- KMcJ0Ta a30THasa koHueHtpupoBaHHas 'OCT 4461 -77;

-xucnora consHas 'OCT 3118-77;

-)kenatuHa B pactBope 1 % BOJHBIN pacTBOD;

-KHUCJIOTa a30THas, 3 % BOAHBIN pacTBOpP.

Ananus

K 4-6 mn uccnenyemoro pactopa npuoOasmsitorT 3-5 M HNOs;KoHIIEHTpH-
poBanHoit u 30 mn HCI (1:1). Tlocne HarpeBanus npudasuts 5 ma 1 % pactBopa
JKEJaTHHBI, TIEpeMelNaTh U pa30aBUTh ropsyell TUCTHIITUPOBAHHON Boaol 10 150
MJI U CHOBa NepeMeltaTs. PacTBOpy JaloT OTCTOATH 0 MOJHOrO MPOCBETICHHS Ha
tero mmuTKe. OcaloK OTHOUIBTPOBBIBAIOT W NpoMbIBaloT 3 % pacTBOpoM
HNOsnoynanenuss Cl, mo3BojisifoT W MpOKaJWBalOT B IUIATUHOBOW HallKe MpPH
temneparype He Boiie 800°C. Tutp WO; onpenensioT aeneHueM KojguiecTsa 00-

PasoBaBUICTOCA OCa/IKa Ha KOJIUYCCTBO B3ATOI'O pacTBopa

A
Two3 = F (F/ J'I)

AHanu3 Ha COZICPIKaHHUC MOJ'II/I6I[eHa IMPpOBOJAUTCH IO aHAJIOI'MHU C METOJOM

ompe/ieNieHUs BobppamMa ¢ MPUMEHEHHUEM KEITaTHHBI.
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3.4.2. Onpeoenenue numus amomMHo-abcopOYUOHHBIM MEMOOOM

MeTron OCHOBaH Ha CEJIEKTUBHOM TNOIJIOIIEHHH aTOMOM JIMTHA pe-
30HAHCHOTI'O U3JIy4EeHHs, MCITyCKaeMOIo CIIEKTpaJIbHOM JlaMIoi. AToOMH3aLuUs Mpo-
UCXOAUT MpPHU UCHApPeHUH a’po30Jis pacTBOpa B IJIaMeHH. A3po30ib oOpaszyeTcs
NpH paclblUIEHUH aHAJIU3UPYEMOI'O PacTBOpPa CKATbIM BO3AYXOM B ILIaMs CMECH
nponaH-OyTaH. Pe3oHaHCcHOe U3Ty4deHHE ONpeaeasieMOro 3JIeMEHTa, CO3AaBacMoe
CIEKTPajJbHOM  JIAMIIOH, [IPOILYCKAETCS yepes iams, BBLIENSAETCS
MOHOXpPOMAaTOpOM M C TOMOLIBIO PErUCTPHUPYIOLIEH CUCTEMbI HU3MepsaeTcs
3Ha4YEHHE MOTJIOIICHHS.

[ Ilpubopwi, peaxmuevt u pacmeopoi

1.1 AtomHo-abcopbOimonHsii criektpometrp AA6800 (Shimadzu) . Kucnora
cosgHasg o 'OCT 3118-77, x.4., KOHUEHTPUPOBaHHAs U 2 H pacTBOP,

JIutuit xnopucteiit o TY 6-09-3768-78, x.u.

Jlutuit yrnekucasiii mo TY 6-09-3728-78, x.u.

2 llpucomosnenue ananuzupyemulx pacmeopos

10 mu pacTBOpa, MOJYYEHHOIO NMPHU BBIIIEIAYUBAHUM KAaTOAHBIX OCaJKOB,
MOMELIAIOT B MEpHYH Koia0y eMKocThio 1 71, J0BOASIT 10 METKHU
JC€MOHU3UPOBAHHON BOJIOM, MEpEMEIINBAIOT U OTOMparoT 1 MI B MepHYIO KOJOy
BMecTuMocThio 100 Mi1, 10BOJAT 00beM pacTBOpa BOJOH JIO METKH U TIATEILHO
NepeMellIHBatoT.

3 Ilpucomoenenue pacmeopos cpasHeHus

UcxoaHslii 3TamoHHbIM pacTBOop ¢ KoHueHTpauued 1,000 mr/m rorossr,
pactBopsist 6,1090 r xnopuaa nutus (LiCl) B 100 Ma nenoHHU3UpOBaHHON BOJBI C
MOCNETyIOITUM pa3OaBlIeHrHeM B MepHOU kosoe 1o 1 i wnm pactBopsas 5,3240 r
kapbonata nmutus (Li,COs3) B 25 mMa 2 H.pacTBOpa COJITHOM KUCIOTHI U MEePEeBOs
JICHOHU3UPOBAHHOM BOJIOM B MepHYI0 KonlOy emKocThio 1 n. XpaHWUTh B
MOJUATHIIEHOBOM mocyne. Paboune 3TaqoHHBIE pacTBOPHI FOTOBAT U3 UCXOAHOTO
myTeM pa30aBIeHHs TeMOHU3UPOBAHHON BOJIOH.

4 Ilposeoenue ananuza
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UccnenyeMplii  pacTBOp  aHaNU3UPYIOT Ha  aTOMHO-a0COPOIMOHHOM
cnektpoMmeTpe AA6800. OnpeneneHus NpoBOJST, IMUCCUOHHBIM MeTOA0M. ONTH-
MaJIbHbIE MapaMeTpbl ONpeeIeHHs JUTHS, AJIMHA BOJHBI - 670,8 HM, criekTpaib-
Has mupuHa mend - 0,15 MM, mosoXeHHe TOpefKu - MEPIeHIUKYISIPHO JIydy,
pacxoj rasza (areTwieH-Bo3ayX) — 1 Ji/MuH., pacxon Bo3ayxa - 16 a/mun. OnTu-
MaJlbHbIe KOHIleHTparuu JuTus - 1,0-10,0 mr/m.

[Tpumeuanue: JOMyCKaeTCsl ornpesieseHUe JTUTHSA TIaMEeHHO-

doTtomeTpuyeckuM MeTogoM Ha mpubope «ITAXK-1».

3.5 Ombuexa kapouodHo-cone8o2o ocadka

OTtOuBKa MOJOTKOM KapOHWJIHO-COJIEBOTO OCajKa MPOU3BOJUTCS MOCIE €ro
ocThiBaHus. Kycku kKapOMIHO-COJIEBOTO OCajKa COOMPAaIOTCs B KIOBETE.

3.6 Jlpobaernue kapbouoHo-coneeo2o ocaoka

JlpoOGneHue ocaaka MPOU3BOAMTCA Ha IIEKOBOW ApPOOMIKE 0 pa3MepoB
3epHa He Oomee 3 MM.

3.7 Pacmeopenue coneeotl pazvl KapOuoHo-coneo20 ocaoxd

N3MenbyeHHBIH KAaTOAHBIA OCalOK pPacTBOPAIOT B ropsiueil oOeccoseHHOH
BOJIe U3 pacyeTa 8 TUTPOB Ha | KuUjorpamMMm ocajka, IpUYeM pacTBOPEHHUE HYKHO
BECTHU INpHU nepemeliBaHuu. Crycts 2-3 yaca Hy»KHO B NIOJIyHEeHHBIH pacTBOp BBE-
CTH pacTBOp cOJISHOM kucyoThl 1:1 B konuyecTBe U3 pacuera 9 i1 Ha 50 kusorpam-
MOB KapOHJHO-COJIEBOTO OCajKa. 3aTeM MPOJOKHTh HAarpeB U INepeMellINBaHHe
pacTBopa B TeueHue 1-2 yacos.

3.8 Qunemposanue u npomuleka

OTtneneHue KaTOJHOTO OCajKa OT pacTBOpa COJIEBOH (pa3bl MPOU3BOIUTCS Ha
HyT4Y-QHJIBTpe, MOCJAe Yero MNPOMBIBKY KAaTOAHOIO oOcajka BeAyT pPacTBOPOM
ammuaka 1:1 B konuyectBe u3 pacuera 501 Ha 1 Kr nmpoaykra.

3aTeM MNpOAOJKAIOT OTMBIBKY 5% BOJHBIM pPacTBOPOM aMMHaka 0
COMEepIKaHMs HATPHS B IPOMBIBHOM pacTBope He Gomnee 107 /.

3.9 Cywika kamoOoHo2o ocaoka
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KaromHplli oOcagok 1mocie TIPOMBIBKM TEPEHOCSIT B  KIOBETHl U3
HepKaBelollled CTalli, 3arpyxas MnocjefHue TaKUM o0pa3oM, uTOObI CJIOH MacThl
He npeBbIlai 2-3 cM.

CylIKy KaTOAHOIO Ocajka MPOU3BOJUT B BaKyyMHOM CYIIHJIBHOM IIKady

npu Temneparype He 6osiee 80°C 10 MOCTOSIHHOTO Beca KIOBETHI C MIPOTYKTOM.
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Pazgen 2. PaspaGorka  Texmpoumecca H  TeXJOKYMEHTALHH
3JIEKTPOXHMHYECKOro cnocofa HaHeceHHs] HAHOKPHCTANIMYECKHX IJICEHOK H
NOKPBITHIH (PYHKIHOHAJIBHBIX MATEPHAJOB HA KPHCTA/LIBI NPHPOAHBIX H
CHHTETHYECKHX aJIMa30B

1. Obwue nonosicenus

TexHonorus npeaHa3HaueHa 111 HAHECEHHS! HAHOKPHUCTANIMUECKHX TUICHOK
U TIOKPBITHH Ha KPHCTAIBI MPHPOAHBIX U CHHTETHYECKHUX ajiMa3oB C IEIbIO
MOBBIIIEHUST W3HOCTOCTOMKOCTH HMHCTPYMEHTa 3a CUET YNPOYHCHHS alMa3HBIX
3epeH.

PexomeHnmyeTrcs /sl MPUMEHEHHS! B CTPOUTEIBHOM, ONTUKO-MEXaHUYECKOMH,
ANEKTPOHHOMN, MAIITHHOCTPOUTEILHON 001aCTSIX MPOMBIIIIIICHHOCTH.

B OCHOBY TEXHOJIOTHH MMOJIOKEHO SBJIEHUE MOBEPXHOCTHOH MPOBOIUMOCTH,
BO3HHKAIONEe IPH KOHTAaKTe KPUCTA/NIOB ajlMa3a C HWOHHBIM pPacIlyIaBOM
OTpe/IeJISHHOTO COCTaBa, HYTO TIO3BOJHMT BBICTYNATh KpUCTaJlaM anMasa B
Ka4yeCTBE JJEKTPONMPOBOMASINCH TIOMJIOKKA W OCYHIECTBISTh TaJIbBAHUYECKUE
NpoIecChl  HAaHECEHWS  HAHOKPUCTAUNIMYECKMX  IJIGHOK W TOKPBITHH
(GYHKIIHOHATBHBIX MaTepHanoB (kapOujga MonubaeHa, BoJdb(paMa) Ha MOPOIIKH
NPUPOJHBIX U HCKYCCTBEHHBIX aIMa30B, CBEPXTBEP/IbIX MATEPHATIOB.

TexHonorudyeckuii mporecc HaHECEHHWS HAHOKPUCTANIMYECKUX IUICHOK H
NMOKPBITHH  KapOuaa MonuOaeHa BonbhpamMa Ha ajlMa3Hble  MOJIO0XKKH
OCYILIECTBISUTH MYTEM 3JIEKTPOJU3a BOJIb(paMaTHO-MOIUOAaTHO-KapOOHATHBIX
pacmmaBoB npu Temieparype 800-850 °C u no3BoJAT B OJAHY OINEpaIUIo
CUHTE3UPOBAaTh M HAHOCHTh HAa IOBEPXHOCTh MOKPBITHSI Ha IMOPOINKH ajaMasa.
TexHONOrHS TO3BONSIET MOJY4YaTh MPOYHOCIEIUICHHBIE MEJKOKPHCTATHYSCKUE
crutoliHble MOKpbITHS A0 20 macc.% 3a 1 yac. IIpuMeHsiemble 3JE€KTPONHUTHI HE
TpeOyIOT 3aIlUTHOH aTMoc(ephl, TEXHOJOTHYHBI B paboTe, He AehUIUTHBI, HE
TOKCHYHBI. Pa3paboTtanHas TexHojorus umeeT psan mnpeumyinecTts. 1. Ilpoctora
OCYIIIECTBJIEHUS TIpoliecca, 2) JOCTYIIHOCTh W  JICIIIeBH3HA CHIPBS, 3)
HENPEePBIBHOCThL BeJIEHUHU mporiecca; 4) YrpolneHue npolecca H3-3a OTCYTCTBHS

HEOOXOAMMOCTH CO3/laHusl TIyOOKOro BaKyymMa M HWHEpPTHOH arMmocgepsl; 5)
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NOBBILIEHUE KadyecTBa MPOIYKIUH, HE NMPOUCXOAUT MX cTapeHus. Kaxnoe 3epHO
anMasa MoKpbIBaeTcs paBHOMEpHO: 6) CHHIKEHHUE 3aTPAT NEKTPOIHEPIHUH.

OCHOBHBIMH y3JaMH T€XHOJOTHYECKOW JIMHUU SBISIFOTCS 3JEKTpoau3ep 6e3
KOHCTPYKTHUBHBIX OCOOCHHOCTeH U OTMBIBOYHOE YCTPOHCTBO. OTMBIBOYHOE
YCTPOMCTBO MpejcTaBisieT coOOH Kackal BaHH C IEPEeNHBOM IUPKYIHPYIOIIEH
BOJIBI.

TexHomoruueckass JUHUS HaHECEHHS NOKPBLITHH KapOuja Bonbdpama u
MONMMOeHa MPOU3BOAUTENBLHOCTEIO 2 MJIH.KapaT B TOJ HMEeT Cleayollue
XapaKTepUCTUKHU. INPOU3BOJACTBEHHas moans — 20 M pacxo]l ANEKTPOIHEPTUU
1o 10 Bt/kapart; Tpygo3aTparsl — 3 4ell.B CMEHY.

2. Peakxmueni

Hatpuii Bonb(paMOBOKHUCIBINR MapKU «W», «4.71.2.»;

Kanuii Bomb(hpaMOBOKUCIBIM MAPKH «9», «U.71.2.);

Monu6nen oxcua (VI) Mapku «uy, «4.71.a.%;

JIuTni yriieKucaplii Mapki «9», «4.4.a.»

Onucarnue mexHono2UYecKo2o npoyecca

1. TloaroroBka anekTposnuTta. Pabo4yuii 3JEKTPOTUT I HaHECCHHSI
HAaHOKPUCTANIMYECKUX TOKPBHITHH KapOujga MomubJeHa Ha TOPOIIKH amMmasa
UMeeT clIeIyIoIH cocTaB, MoJib. %!

Na2W04 - 41,25

K,WO, — 41,25
MoO5 — 5,00
Li,CO; - 12.5.

DIEKTPOSUT TOTOBAT B rpautoBoM Turie Mmapku MIIT-7 o6vemom 1,0 11 u3
KOMITOHEHTOB BaHHbI B 3jekTpornedn mapku CIIOJI, narperoit mo 750 °C.
CHauana pacrmaBnssioT Na,WO,-Ko,WO,, a 3atem HeOOJNBITUMH  MOPITUSMU
N00aBIIAIOT OKCHJT MONHO/IeHa U KapOOHAT JTUTHS.

3areM paciiaB HarpeBarot Ao padoueit Temnepatypsl 800-850 °C.

2. lloocomoexa kamoodos.
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W3 HukeneBol CeTKH pa3zMepoM sUEHKH MEHbIIe YeM pa3Mep KpUCTaJIOB
anMa3oB JIeNaloT KOP3WUHY ITWIHHAPUYECKOH (OpPMBI B KOTOPYHIO 3acChIMaroT
B3BEILIEHHOE KOJIMYECTBO MMOPOIIKOB aiMasza ¢ OMNpeJeSeHHONW UCIEePCHOCTHIO.
Jlanee BCTaBIAIOT KATOAHYIO IITAHTY U TEPMETU3UPYIOT KOP3UHY.

3. Dnexmponus.

ITepen HadamoMm 3JEKTpoNH3a CIEIyeT YCTAHOBUTH KaTOJ[ TaK, YTOOBI
HUKeJIeBasl KOp3WHa ¢ aiMa3oM Oblia MOJHOCTRIO MOrpykeHa B paciias. Katon He
JIOJIKEH KacaTbCsl TpauTOBOTO THIJIS (aHOIA).

Karton dukcupyroT Ha HEMpOBOMSINEH CTOMKe. DIEKTPOJIU3 BeneTcs MpH
temneparype paciiaBa 800-850° C u karoaHol minotHoctu Toka 0,01-0.4 Alen’.
IIponomxutensHOCTh 3ekTposn3a — 1 yac. TokoBas Harpyska 3JeKTpoju3epa
oTpeieIsIeTCs YMHOKEHUEM IJIOIa/ U MOPOIIKOB alMasa 3aJaHHOU JUCIIEPCHOCTH
Ha IUIOTHOCTH TOKa, OHa JoikHa ObITh B mpenenax 20-50A. Ilocne oxoHuaHus
3JIEKTPOJIU3a KAaTOJ| BBIFPYXKAETCsl U3 JJEKTpoJu3epa U Aal0T OXJaJAUThCAd Ha
BO3JIyXE.

4. Pacmeopenue conesoii (pazvl u uzsieueHue NOKPbImolX NOPOUIKO8 alMA3d.

OxnaxXAeHHYI0 KaTOAHYIO IITAaHTy MOrPYKalT B €MKOCTh C ropsyei
JUCTUITMPOBAHHONW BoJoM M kunataT B TedeHuu 0,5-1,0 yaca. Tlocne sToro
KOP3UHY BCKPBIBAIOT U BBICHINAIOT MOPOIIKH ajiMasa B COCYJl ¢ TUCTUINIMPOBAHHOM
BOAOW W MNPOAOJKAIOT HArpeB W IepeMellnBaHHe pacTBopa B TedueHuu 0,5-1,0
yaca. [TokpbIThle anma3bl OTACNSIOT JeKaHTalUe.

5. Cywxa

Cymika TMOKPBITBIX ajlMa3oB MPOWU3BOAAT B CYIIHJIBHOM INKady MpH

temnepartype 100-150 °C.
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Paznen 3. PazpaGoTka Texmpouecca M TeXJIOKYMEHTAHH peKynepanuu
OTpa0OTAHHOIO M OpPAaKOBAHHOIO AJMAa3HOIN0 HHCTPYMEHTAa AHOAHBIM
pacTBOpeHHEeM TBepAOCIJIABHOH MaTpHIbl AaJMAa3HOIO0 HMHCTPYMEHTa B
IeJI0YHO-COJICBOM paciljiaBe

1. OBLJUE [1OJIOKEHHUA

Ilponiecc pexkynepaluu aamMa3HOIO MHCTPYMEHTa (M3BJIE€UEHHME aIMa3oOB U3
oTpabOTaHHOIO U OPaKOBaHHOTO UHCTPYMEHTA ) OCHOBaH Ha 3JEKTPOXUMHUYECKOM
aHOJHOM OKHCJIeHMHM Kapbuna BoibdpamMa U MeTaNIMYECKUX KOMIIOHEHTOB
TBEPAOCIVIABHOM MAaTpUIbl B YCJOBHSIX, IPU KOTOPBIX TMPAKTUYECKH HE
NOJIBEpraeTcsl OKUCIEHHUIO ajiMa3bl U CTajbHas OCHOBA HHCTPYMEHTA. DTH YCIOBHS
obecrieynBarOTCsl MOJOOPOM COOTBETCTBYIOLIEH XKHUJIKOH cpelbl (3JIEKTPOIUTA)
paboueii TeMnepaTypbl U IJIOTHOCTH TOKA.

Haubonee noaxoasiiuMu 3IEKTPOJUTAMHU C TOYKU 3pPEHHUS MPOTEKaHUS
AHOJIHBIX peaKUud SBISIOTCA IIeJIOYHbIe paciiaBbl. g  ocyllecTBICHUS
TEeXHOJNOTHYECKOTO Tmpolecca BeiOpan pacmiaB NaOH (90 mac.% )- KCl (10
mac.%). Kak npuponaHble, Tak U CHHTETHUYECKUE anMasbl 00Jaat0T JOCTATOYHON U
XUMHUYECKON YyCTOMYMBOCTBIO B 3TOH cpene B TemiepaTypHom uHTepBase 400-
600°C, nmpuemsieMoM aJi 3KCIUTyaTalMu pacllIaBle€HHbIX Luenoded. B To Bpems
OCHOBa TBEPAOCIUIABHONW MaTpHUIbl — KapOua Bosb(ppamMa MoABEpraeTcsl aHOIHOMY
okucieHuto. Ilpu 3TOoM BonbppaM U YIJIEepoa MNEPEeXONAT BBHICIIWE CTEIEeHU
OKHCJICHUS U B BHUJE BoJb()pamaTa M KapOoHaTa pPacTBOPSIOTCS B IIEIOYHOM
pacnnaBe, He o0Opa3ys Ha IOBEpPXHOCTM aHOAA 3alllMTHBIX IJIEHOK TBEPIOro
npoaykTa. Heckonbko TpyiHee, HO ¢ JOCTATOYHOM WHTEHCUBHOCTBIO IPOUCXOJIUT
AHOJIHOE OKHUCJIEHUE MEJH, SIBISIOLIEHCS OCHOBHBIM MPONUTOYHBIM MaTepHaloM
maTtpulibl. KobanbT U HUKeNb BechbMa YCTOMUYUBEI B IIEJNOYHBIX paciljlaBax, HO HE
ONpEeNENAIOT XapakTepa aHOJHOrO IIpoliecca, IOCKOJIbKY BXOAST B COCTaB
MaTpUllbl B HEOOJNBIIUX KOJUYECTBaX. B TO ke Bpemsl MOBEPXHOCTh OCTaJbHOMN
OCHOBBI ~ QJIMa3HOTO HHCTPYMEHTa MacCUBUPYETCH, IOKPbIBAsACh IUIOTHOU

3alJUTHOM IIJICHKOM OKUCJOB JKese3a.
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Taxum obOpa3om, aHogHas 00paboTKa aaTMa3HOTO UHCTPYMEHTa B paciljlaBe
NaOH - KCl obGecneunBaer mojiHOe pa3pyIlieHHE TBEPAOCIUIABHON MAaTpPHIIBI C
MEJTHOM, HHUKENeBOW M KOOalhTOBOW MPOMUTKONH B JOCTATOYHO WHTECHCHBHOM
peKMME W HE OKas3bIBaeT CYIIECTBEHHOTO BO3JCHCTBHS Ha aliMa3bl U CTAIBHYIO
OCHOBY HHCTpPyMeHTa. AJMa3bl oOCelaloT Ha JIHO BaHHBI BMECTE C
MEJKOAUCTIEPCHBIM IIJIAMOM, KOTOPBIM 3aTeM JIETKO OTACNSIOT MyTeM MOKpPOH
cenapauuu. lllnam mnpeacraBnseT coOoH cMech HEPAcTBOPUMBIX B paciljlaBe
NPOJYKTOB aHOJHOTO OKHUCJEHUS U KaTOJHOTO BOCCTAHOBICHHS (METAIBI M HMX
OKHCIIBI). YCIOBHSl 3JEKTPOJH3a IMOJOOpaHbl C TaKUM pacdeToM, UTOObI He
JIOTTYCTUTh BBIJICNICHHS] HA aHOJIe 3HAYUTEIbHBIX KOJUYECTB IISJIOYHBIX METAIOB

U BOJIL()PaMOBBIX OPOH3.

2. TEXHOJIOTMYECKHWHN TIPOIIECC PEKVIIEPAITMU AJIMA3A W3
OTPABOTAHHOI'O MHCTPYMEHTA

JInis w3BiIeYeHUs] amMa3oB M OTPaOOTAHHOTO HHCTPYMEHTA, B YaCTHOCTH
OypOBBIX KOPOHOK, MOCJIEI0BATEIbHO OCYIIECTBIISIOT CIEAYIOIINE ONepaliu

1. Kpemyenne kopoHok B konuuectBe 30-40 mT. Ha aHOIHOW MOJBECKE,
obecrieunBarolnee HaJIeKHbIH EKTPUISCKUNH KOHTAKT.

2. IIpenBapuTeNbHBIN HArPEB AJIs YAICHHS] BO3MOKHBIX CJIEI0B BJIard €
MOBEPXHOCTEH, MOrPy)KeHHBIX B paciiaB. Harpes ocyIecTBiseTcss Haa 3epKaioM
B TeUeHHUe 3-5 MHUH.

3. [TorpykeHrne KOPOHOK B pacIuiaB TBEPIOCIIIABHOM YaCThIO.

4.  AHonmHas o0OpaboTka B pacraBe B Teuenwe 1,5 — 2,0 4. mpu
temnepatype 520-550 °C, nanpsxenuu po 5,0 B, Toka g0 1,4 xA. Ilepssie 500-
600 xopoHOK pekoMeHayeTcsi oOpabarbiBaTh mpu 520 °, a 3aTeM MOBBICUTH
pabouyro Temneparypy 1o 550 °.

5. H3BieueHne KOpPOHOK W3 pacijlaBa U OXJIAXJICHUE Ha BO3JYyXE B
teyeHue 5-10 muH. Jlo 3aTBepAeBaHNs cMayuBarollel MJIEHKU pacIiasa.

6. ITpoMbIBKa MOJABECKH C KOPOHKamMH B BaHHe ¢ Teruiod / 30-40 °/

BOJIOM J1s yAaneHus 3aTBep/IeBIlIei JIEHKU COJIEBOTO pacIljiaBa.
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7. Paszrpyska aHOIHOM MOJBECKH.

[Tocne 00paboTku B TedeHHE CMeHbI 3-4 caJoK KOPOHOK MPOU3BOMAAT
CJIeYIOIIHE OTIePAIIHH:

8.  U3Bnmewyenuwe w3 paciiaBa CETYATOrO IMOAJOHA CO  IIJIAMOM,
CoJiepKaIlUM aJIMa3bl.

9. OxnaxaeHue MoJJJ0oHa O LIJIaMOM Ha BO3/1yXe B TEUEHHUH HE MeHee 2

10.  OtwmbIBKa mITamMa ¢ MOJIZIOHHOM B BaHHe ¢ ropsiueit / 80-90° Bomoi ot
PacTBOPHMOI IIETOYHO-CONEeBOM (a3bl B Teuenue 1,5-2,0 u.

11.  Mokpas cemapaiusi anmMa3oB OT JUCIEPCHBIX KOMIIOHEHTOB LITaMa Ha
MEJIKOH CeTKe B BAHHE C TEIJIOM BOJOM.

12.  KoppekTHpoBKa BaHHBI paciulaBa [0 YPOBHIO  UCXOJHBIMH
KOMIIOHEHTaMH. PeakTHUBBI 3arpyXaroT BaHHY CETYaThIM IOJJIOHOM IIpU
Temmepatype pacmiasa 400-450 °.

13.  CauB pacTBOpa U3 BaHHBI ropsAYed BOABI B EMKOCTb-OTCTOWHHUK.

14. TlepenuB pacTBOpa W3 BaHHBI TEIIOW BOABI B BaHHY ropsucd BOJHI,
KOPPEKTHPOBKA YPOBHS.

15. 3amonHeHue BaHHBI TEMJIOH BOJOH.

B mpouecce aHOAHOrO pa3lOXEHHS TBEPAOCIUIABHONH MAaTpHIIBI
alMa3HOr0 HWHCTPYMEHTa B IIEJOYHOM pacljlaBe o0pasyloTcs Cleayrollue
MIPOJTYKTHI:

1. Bonsdpamar wHatpus (Na,WO,;) u kapbonar Hatpus (Na,COs;),
XOpOIIIO PAcTBOPHUMbBbIE B INEJOYHOM pacljaBe, MPHYEM HX PacCTBOPUMOCTH
BO3PACTAET C IMOBBIINIEHUEM TEMITEPATYPBI.

2. Merannmuueckass ryOka, coctosiias u3 mnopomkoB wmean (Cu),
kobanbTa(Co), xenesa (Fe) u Hukens (N1), koTopas oce/laeT B IIaMO-COOPHUKE.

3. OcBoOOX/IeHHBIE W3 MaTpPHUIBl alMas3a, CMEIIaHHbIE CO IIIJTaMOM.
[lInam 3aHumaer OombIIoOi 00BEM, TPONUTAaH paciiaBoM. B mporecce
3IEKTPOJIN3a U OCOOCHHO Mepel BHITPY3KOH 11amMa ero HeoOX0JUMO MEeXaHUUeCKH

YILIOTHATB, BRIAABIWBAA U3 ITOP MAKCUMAJIbHOC KOJIMYCCTBO pacIljiaBa. YewMm Jyqme
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YILUIOTHSIETCSl IIJIaM, TE€M MeHbIle TpeOyeTcsl NOrpykaTh B BaHHY CBEXKHX
PEaKTUBOB M TeM MEHbIIe OyJeT UX pPacxo/.

B xone paboTsl paciiiaB Bce 00sble U OOJbIIE HACKIIIASTCS BOJIb(paMaToM
U KapOOHAaTOM HaTpus, KOTOpble TMOBBIAIOT TEeMIepaTypy IUIaBJICHUSA
3JNEKTPOJIUTA U €ro BA3KOCThb, MO3ITOMY MNPUXOAUTCS CO BPEMEHEM IOBBIIIATH
pabouyro Temnepatypy pacruiasa ot 520 g0 550°, a 3aTeM MPOU3BOAHUTH MOJHYIO
ero 3ameHy. Jlo momHoli 3ameHBbl pacmiaBa (npu nepBuuHOH 3arpyske 80-90kr)
MOKHO pa3pymiuth He MeHee 1000 KopoHOK (TOUHEE ONpeAeTUTCS B XOAe
paboThI).

B oanekTpoxuMmHUecKoil peakIMH pa3ioKeHUs KapOuja BoJb(ppama
NPUHUMAET Y4acTHE KUCIOPO/ /U3 BO3/TyXa/H BBIJICTSAETCS BOASHON map:

WC + 4NaOH + 2/, 0, — Na,WO, + Na,CO; + 2H,0

CKOpocTh TMOTIJIOIIEHUs KUCIOpOAa W3 BO3JyXa LIEJOYHBIM pacIlylaBOM
yMEHbLIAeTCs NMpPHU CHUXKEHUU Temnepatypsl. IIpu temnepatype no 500° naxe B
CBEXEM pacIllaBe, HE COJiepKalieM BoibdppamaTa H KapOoHaTa, MpPH OONBIIHX
TUIOTHOCTAX TOKa M3-3a HEAOCTaTKa KUCIOPO/ia BO3MOXKHO 00pa30BaHUE Ha KaToJe
(Ha cTeHKax BaHHBI) METaJUIMYECKOTO HATPHS

4NaOH — 4 Na+ O, + 2H,0,

KOTOpPOH B BHJE MEJKHX Karesb BCIUIBIBA€T Ha MOBEPXHOCTh paciljiaBa U
BOCIJIAMEHSIETCS. TNpPH KOHTakTe ¢ Bo3ayxoM. Iloatomy pekomeHayeTcs
CIEIYIONTHUH PEeKUM DJIEKTPOJIN3a /TIOA0OPAHHBINH OMBITHBIM ITYyTEM JUISl KACCETHI C
32 koponkamu 59/. Temneparypa 520-550°, Hanpsxenue no 5B, cuna Toka no 1,4
KA, MPOAOKUTENBHOCTh 3JIEKTPOIU3a 2. yaca.

U3BnedeHHBIH U3 paciljlaBa OTKAThIN IIIIaM OXJIKIal0T Ha BO3AYXE, APOOST
U TOABEpPraioT  BBHIIICJAYMBAHHIO ToOpsS4eil  BOMOH MNpH  HUHTEHCHUBHOM
nepemermnuBanud. Ilpu 3tom coneBas daza (NaOH, KCl, Na,WO,, Na,COs)
NepexoJuT B BOAHBIH pacTBop, MeTaumueckas rybka (Cu, Co, Fe, Ni)
U3MeIbuaeTCs 70 MEJKOIUCTIEPCHOTO COCTOSIHHSI. OunpTpoBaHUEM
oOpa3oBaBIlIelics CYCIEH3UU TIOJNy4aeM pacTBOp, B KOTOPOM  COJEPIKUTCS

BOJ'IB(l)paM OCaIoK, COCTOSIIMN U3 METANIMYECKOTO Imopomika 1 ajJIMas3oB.
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[TomyueHHBIH pacTBOpP HAMpaBisSIOT Ha W3BJeUEeHUE BoJb(pama B BHUIAC
BOJIb()PAMOBOM KHCIIOTHI.

OtpeneHre aaMazoB OT METANIMYECKOro MOPOLIKa MPOU3BOAUTCS MyTEM
IIPOMBIBKU BOJOW Ha CUTE.

AnMa3bl, OCTaBLIMECS Ha CHUTE, NMPOMBIBAIOT CMECBIO CONSIHOW KUCJIOTBHI C
NEePEeKUChIO BOJOPOJA 11 YAAICHHS METAIJIMYECKUX ITPUMeECceil.

Cycnensus, npoieamias uepe3 cuto, ¢punbtpyercs. IIpu aTom Ha ¢unbTpe
OCTaeTCs 0Ca0K, MPeACTaBISAIOIINN co00i cMech MeTalmTuueckux nopoikos (Cu,
Co, Fe,Ni). ®unprpar ciiuBaeTcs B KaHAIH3AIHIO.

PacTBOpeHue 3aTBepeBIIEro M OXJIaXACHHOTO OTpabOTaHHOIO pacriaBa
NPOU3BOAMTCS TaK K€, KaK W BbllenauuBaHue Iiama. [lomydeHHBIH pacTBOp
TaK)Ke HapaBJISETCs Ha U3BJICUEHUE BOJIb(ppama.

PekoMeHayeTcss pacTBOpATh OTPaOOTaHHBIM pachjaB HeE OTASIbHOMU
NopIHei, a 700aBIATh MO 2-3KT K KaKJI0H MOPITUH IIIJIaMa.

3. IlocnenoBaTeabHOCTh, PEKUMBI, JITUTEIBHOCTh ONEPaLUi.

I. IIpurorosiieHne cBeXEro paciiasa.

B xonognyro wminu Harpetyro no 100-200° BaHHy 3arpyaroT T'HJIPOOKHCH
Hatpust (NaOH) wu xnmopuctsrit kanuii (KCl) B cootHecenuu 9:1 u3 pacyera Ha 80-
90 xr. obOmreit Maccel. B ropsuem cocrosHuu, T.e. mpu pabodeil Temmeparype,
YpPOBEeHb paciuiaBa JokHa ObITh 15-17 cm. Tlocne pacnnaBneHus cMmecH
npoBoasT HarpeB 10 450° C mpu OTKpHITON BaHHE U paboTarolleil BeHTUJISIUH,
NOCKOJILKY B cBexkel mienoun coaepxutcs g0 1,5% Boabl, koTopas npu
HarpeBaHWU JOJDKHA YAQIUThCS 03 CHUJIBHOrO BCIEHHBAHHUS paciijaBa. B
OCTAJIbHBIX CJIy4asx HarpeB Jydlle MPOU3BOAUTH NMPHU 3aKPHITOH BaHHE, T.K. NMPHU
3TOM MeHblIe Termootaaqa. [IpogomKuTebHOCTh pa3orpeBa BaHHBI - OK0JIO 44.

2. PaznoxxeHue MaTpul Ha KOPOHKaXx.

IIpeaBapHTebHBINA HAIPEeB KacCeThl ¢ KOPOHKAMU HaJl pacilylaBOM - 5 MUH.

PerynupoBka TriyOMHBI TIOTpPY:KeHHSl MaTpHUIBl B paclljiaB-5 MHH.
Onexktponu3 npu temneparype 520-550 °C, HanpsokeHuu Ha BanHe 4-5B,

ToxoBoii Harpy3ke 1,0- 1,4 kA B TedeHUH 2-X 4acoB. YIUIOTHEHHE Lu1aMa uepes |
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4, TIocyie Havana 3JeKTponn3a-SMuH. OXJIakIeHHe KacCeThl C KOPITyCaMH KOPOHOK
Ha BO3/IyXe€ U MOBTOPHOE YINIOTHEHHE IIjiama -1 SMUH.

IIpombiBKa KacceTbl ¢ Kopmycamu B ropsueit (80-90°) Bome B TeueHuu
onHoro 4aca. EcrecTBeHHas cymka Ha Bo3nyxe -10 MuH.

IIpenBapuTenbHOE MEXaHUYECKOEe VAaJICHHE TPSI3H C Pe3bObl KOPOHOK,
MOHTaX W JIEMOHTa)X KOPOHOK B KacceTe, INPOMBIBKA B BOJE U CYIIKa
COBMEILIAIOTCS € 3JEKTPOTU3ZOM C UCMOJb30BaHUEM BTOPOU KaCCETHI.

3. U3Bnedenue mnama

IIpousBoauTcss ToOCHe aHOMHOH OOpabOTKH KaXKABIX 3-X KacCeT C
KopoHKaMmu. B mpoliecce u3BneueHus 1uiaMa TeMIEpaTypy paciijiaBa CHUKAIOT JI0
450-470°. Dto uMeeT 3HadeHHe N OE30MACHOCTH TOCIEAYIOIIEeH orepanuu
KOPPEKTHPOBKH BaHHBI BIAXHBIMH peakTuBaMu. IlImamocOOpHHK co TiamMoMm
MOJIBEIIMBAIOT HaJ BaHHOW Ha 15 WMUH. OIS CTeKaHWs paclulaBa 3aTeM
YCTaHABIWBAIOT Ha IUIOMIAJKE BO3JIE BaHHBI U COBKOM IIEperpy’KaroT IJiaM B
npoTuBeHb. CeT4aThIM UYEpPHAaKOM BBIOMPAIOT W3 paciijlaBa Iiam, ITPOIIeaIIni
MHMO IITaMOCOOPHHKA. MTOCHE €CTECTBEHHOTO OXJIAXK/CHUS IIIJlaMa ero BEIOMBAIOT
W3 TPOTHBHA, JAPOOSIT H CKIAJAUPYIOT B IUIOTHO 3aKpBITOH  TapeiKoi
IIJIaMOCOOPHUK BHOBh YCTAHABJIMBAIOT B BAHHY pacluiaBa.

4 KoppeKTHpoBKa YPOBHS pacIyiaBa

Ucxonubie kommonentel (NaOH wu KCl) B coorHomenun 9:1
(opueHTHpPOBOYHO B KosuuecTBe 10-12Kr.) 3arpykaroT B BAHHY MOCJIe U3BJICUCHUS
nlaMa ¢ TaKuM pacyeToM, YTOOBI TMOJJepKaTh NMPEKHUH YpPOBEHb pacIliaBa.
[ToBBIITAIOT TEMIIEPATYPY 0 paboUeH.

ITocnenoBarensHoe mpoBeAeHUe omepammii 3 U 4 TpeOyeT oxojo 24.
BpPEMEHHU.

5 Ilosnnas 3aMeHa pacruiaBa

OTtpaboTaHHBIH pacmiaB, MepechIeHHBIH BoJib(ppamMaToM U KapOOHATOM,
oxnaxnaaoT 10 400-420° u ciMBarOT KOBIIOM B MPOTHBHH /Mpu Oojiee BBICOKOH

TeMIeparype paciiiaB "MpUKHMmaeT' K METallly MU C TPYJAOM BBIOMBaeTCs U3
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npoTtuBHelt/. JlnutenbHocTh omnepanuu-24. Ilocnenyromas 3arpy3ka BaHHBI
IPOU3BOJUTCS COracHo . .

4 DKcTpeMallbHbIe CUTYaLUH:

1. TlpoTexkanue BaHHBI paclljiaBa, /OMpeAeNseTcs IO CHUKEHHIO YPOBHS
pacmjiaBa U 4acCTUYHOMY WAM TOJHOMY BBIXOAY M3 CTPOs JOHHOTO HarpeBaTesis/
BBITPY3UTh LIJIaM BbIUEpPNATh pacijlaB CMEHUTh BaHHY U HarpeBaTelb.

2. Benblliky Ha MOBEPXHOCTHU paciljiaBa B XOZe 3JEKTPOIH3a.

BBIKITIOYHTE TOCTOSIHHBIA TOK MOBBICHTH TeMIlepaTypy B BaHHe Ha 20/30°.
O4HCTUTH MOBEPXHOCTh pacllyiaBa/yIIOTHUTH IIJaM, YAaJUTh CO CTEHOK BaHHBI
KOpKY 3aTBepeBIINX cojeit/. [IpoomKuTh 3eKTposus3.

3.Iloxap Ha ycTaHOBKE.

ObecToUUTh YCTaHOBKY.

TyImHUTh YyrIeKUCIOTHBIM OTHETYILIUTENEM U XJIOPUCTHIM KanueM (HU B KOeM
cllydae He MPUMEHSTH BOAY H MECOK).

5. TpeGoBanus 6e30MacHOCTH

Ha ywacTke pekynepauuu aiMa3HOr0O HHCTPYMEHTa colOmonaercs
CJIeTyIOIIMe OCHOBHBIE MEpHhI IO TEXHUKE 0€30MacHOCTH U OXpaHe TpyJa.

I. PaGounmii, oOCHyXKHUBarOITUH YCTAHOBKY, OJET B chenoaexmay. Ilpwu
o0cCiTy’KMBaHUHU BaHHBI C PACIJIaBOM HaJeBaTh MPEAOXPaHUTENbHBIE OYKH WU

JUIIEBYIO MacKy.

2Ilpu pabore ¢ pacmigaBoOM 3alpeliaeTcsl IMOJb30BaThCsl MOKPBIM WU
BJIQJKHBIM HHCTPYMEHTOM.

3.Bce onmepaiuu mo nmpuroTOBIEHHUIO U KOPPEKTUPOBKE pacIljiaBa, pa3/ieske
OCTBHIBIIEr0 pacrniaBa (BbIOHMBKa, yOOpKa), BCE€ MaHHUITYJSLHMU B MPOMBIBOUHBIX
BaHHAaX CO IIEJOYHBIMH PAaCTBOpPAaMH M pa3rpy3Ky aHOAHOW MOJBECKH BBITOJIHATH
TOJILKO B PE3UHOBBIX MTepUaTKax.

4. VYyacToKk pexkymnepaluu OOOpY/IOBaH JOCTATOYHOW MPUTOYHOH U
BBITS)KHON BEHTUJISALIUEN, XOPOLIUM OCBELLCHUEM.

5. OcTaTKku IIEeJO04YH, CIy4aiHO MOMAaBIIWE HAa IOJ, YCTAHOBKY, JOJKHBI

OBITh YOpaHBI.
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6. Mecra OOCHTy)XKHBaHHUS YCTAHOBKH JIOJDKHBI OBITh CBOOOJAHBIMH JIISI
MPOXO0/a, ITOJI POBHBIM.

7. YdacTok 000OpyayeTcss paKOBHHOHW C TOJBOAOM XOJOJHOH M TEIIOH
BOJIBI.

8. B ciyuae monamaHus MIeJIOYU Ha KOXKY HJIM B IJla3a paboTaroIIero cpasy
e MIPOMBITH MMOPAKEHHOE MECTO OOJIBIIIUM KOJUYECTBOM XOJOJHOW  BOJBI, JIHOO
cabbIM pacTBOPOM OOPHOM UITH YKCYCHON KUCIOTHI U OOpaTUTCA B METYHKT.

9. Ilepen mpreMoOM ITHINU BO BpeMsl pabOTHI MBITh PYKH C MBIJIOM.

10. Ha ydacTke pekymnepamuu coOmomaercs oOlnee MpaBUIO MO TEXHHKE
Oe3zonmacHocTH mpu  paboTe ¢ TEePMHUYECKUMH BaHHAMH M IeYaMHU,

AIEKTPOOOOPYIOBAHUEM.
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Pazgen 4.00600menue pe3yabTaToB MNpeablAymux 3tanoB. OueHka
MOJIHOTHI pelieHHsl 3a1a4 H A(PPEeKTHBHOCTH MOJYYEHHBIX Pe3yJbTATOB B
CpaBHEHHH € COBPeMEHHBIM HAYYHO-TEXHHYECKHM YPOBHEM

B pesynemame nposedenHbix meopemuueckux U 3KCNEePUMEHMATbHbIX
uccnedo8anuil no npedvidyum smanam 1-3 nonyuenst cnedyowue pe3yismame:

1. CocTtaBneH aHaTUTHYECKHH 0030p M MpPOBEACH aHalh3 COBPEMEHHOMN
HayYHO-TEXHHYECKOW, HOPMATHBHOM, METOAMYECKOW JTUTEpaTyphl MO IpodiieMe
ANEKTPOXUMUYECKOTO  CHHTE3a  HAHOMAaTepHaloB  KOHCTPYKIIMOHHOTO  H
(YHKI[HOHATBLHOTO Ha3HAUEHUS Ha OCHOBE TYTOIUIaBKHUX U pPeIKO3eMeJIbHBIX
MaTepuagoB MO 3NIEKTPOXUMHUHU aiMaza U MOJU(ULUPOBAHUIO CBEPXTBEPABIX
MaTepuasoB, peKynepalud oOpaOOTaHHOTO aaMa3HOr0 HMHCTPYMEHTa MO TpeM
HanpaBJIeHHSIM:

-3JIEKTPOXUMHUYECKOMY CHUHTE3y HaHOMAaTepHalOB KOHCTPYKIMOHHOTO H
(YHKIIMOHAJBLHOTO Ha3HAaYeHUS! Ha OCHOBE TYrOIUIAaBKHUX U pPeIKO3eMeJIbHBIX
MaTepuasoB

-3JIEKTPOXUMHH aMa3a U MOJU(PUIIUPOBAHUN CBEPXTBEPAbIX MaTepPHUAaJIOB

-peKynepanuu oTpaboTaHHOTO aIMa3HOr0 UHCTPYMEHTa

2. IlpoBeneH aHanu3 o0beKTa U MpeaAMeTa HCCASTOBaHUH.

OOBeKTOM HCCIeIOBaHUS MPOEKTa SIBIAIOTCS TYTOIIAaBKUE COCAMHEHUS
peNKUX TYrOILUIAaBKUX M PEIKO3EMEJbHBIX METAUIOB KOHCTPYKIMOHHOTO H
(YHKIIMOHAJBHOTO HAa3HAU€HHUS, NPUPOJHBIE M CHHTETUYECKHE  aJIMasbl,
CBEpXTBEpJble alMazonoJ00Hble MaTepHanbl, OTpabOTaHHble H OpakOBaHHBIE
anMasHble HMHCTpyMeHTHl. [lpeamerom wHccieoBaHMs MpOeKTa  ABISETCS
pa3paboTka MPUHLUMIHATBHO HOBBIX 3MEKTPOXUMHYECKHX CIOCOOOB MOJyYEHUS
TYTOIJIABKUX COSAMHEHMH PEJKHUX TYTOIUIaBKUX U PEAKO3EMENbHBIX METAIJIOB B
BUJI€ HAHOAMUCIIEPCHBIX MOPOLIKOB, HAHECEHUS TTOKPBITHH KapOUA0B Ha KPUCTAILIBI
UCKYCCTBEHHBIX M MNPHPOAHBIX aliMa3oB, YTHJIM3ALMS W  peKymnepanus
oTpaboTaHHOrO M  OpakOBaHHOI'O  aJMa3HOrO0 HWHCTPYMEHTa, W3BJECUCHUE

COJACPKAMMUXCA B HEM IIBECTHBIX METAJIJIOB H UX ITOBTOPHOT'O UCITOJIb30BaHUA.
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3. Pazpaborana o0Ias MeTOAMKa MPOBEICHHS HCCIICIOBAHUN U MPOBEICHO
000CHOBaHHE UX MCITOJb30BAHMS.

5. TlpoBeneHbl mnaTeHTHble ucciaegoBaHus B coorBeTcTBUM ¢ ['OCT
15.011.96.

6. TlpoBeneHo TeopeTrueckoe 0O0OCHOBAHUE JJEKTPOXUMHUYECKOTO CHHTE3a
HaHO/IUCIIEPCHBIX MOPOUIKOB U HAHOKPUCTATUYECKHUX MJIEHOK

7. YcTaHOBJIEHbl OCHOBHbIE 3aKOHOMEPHOCTH  3JIEKTPOXHUMHUYECKOTO
BBIJICJIEHUS TYrOIUIaBKMX META/VIOB M HEMETAJJIOB B MOHHBIX pacljaBax
(OTCYTCTBHE PaBHOBECHOTO IMOTEHIIHAJA, 3aTOPMOKEHHOCTh JJEKTPOXUMHUECKON
CTaJuu, BJMSHHUE KHUCJIOTHO-OCHOBHBIX CBOWCTB Ha KHHETHKY 3JEKTPOJHOIO
npoiiecca).

8. Metonamu ab initio Xoprpu-®okxa u Teopun MP2 paccuuTaHbl
CTPYKTYpHbIE€ M JHEpPreTUHEeCKHe XapaKTEPUCTUKH XJIOPKOMILJIEKCOB LnCl,C™*
(Ln= La wmm Lu , n=1-8) mo3Bonsionuii AeTaJbHO MPEJCTABUTh CTAIlHOHAPHBIE
(KaTHOH-aHHOHHBIE) B3aUMOJICHCTBUS Ha MHKPOCKOIMYECKOM MOJEKYJISPHOM
ypoBHe. llomydeHHbIE pe3ynbTaThl CBUCTENBCTBYIOT O Mpeobiajaronied posu
kommiekcos LnCle B noKaibHOM CTPYKTYpE TajJOreHUJ0B pPeaKO3eMesIbHbIX
METAaIOB.

9.PazpaboTaHbl GU3HKO-XUMUUYECKHE OCHOBBI dJIEKTPOXUMHUYECKOTO CHHTE3a
HaHO/IUCIIEPCHBIX MOPOIIKOB " HaHOKPUCTAJNTUYECKUX TJIEHOK
KOHCTPYKIIHOHHOTO W  (YHKIIMOHAJTHHOTO Ha3HA4YeHUs] Ha OCHOBE pEIKHX
TYTOIUJIABKUX U PEKO3EMENbHBIX METAJIOB.

10. YcTaHOBIEHBI 3aKOHOMEPHOCTH COOCAXK/ICHHSI METAJIJIOB TPUAJIbI JKelle3a
¢ Bodb(hpaMoM, a TakXke yIriepoaa, Boib(ppama, METasIOB TPHAABl JKeje3a B
okcuaHOM BoJib(hpamaTtHoM pactiaBe Na,WO,-Li, WO,.

11. Ha ocHOBe 3THUX MPOLECCOB PeaiM30BaH 3JIEKTPOXUMHUYECKUIM CUHTE3
TBEPJIOCINIABHBIX KOMIIO3UIIUHI KapOuaa Bojb(ppaMa U MEeTaIOB TPHABI Kene3a.

12. VcraHOBAEH MeXaHM3M COBMECTHOI'O 3JEKTPOBOCCTAHOBJICHHS HOHOB
PEeAKO3eMEeNIbHBIX METaIOB (MTTPHUS, caMapHsl, JaHTaHa, HeoAuMa, ITpa3eonumMa) C

¢TopbopaT HOHAMHU U HOHAMH METaJJIOB TPUAbI JKelle3a.
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13 IlokazaHo, HTO OJEKTPOCHHTE3 OOPHIHBIX (a3 peaKo3eMeTbHbIX
METANIOB M HMHTEPMETAUIMYECKUX COSAMHEHHH peJKO3eMeIbHbIX METAaJIOB C
MeTallJIaMH TPUAJBI JKeJle3a BO3MOXKEH B KHHETUYECKOM PEXUME.

14. Pa3paboTaHbl OCHOBBI TEXHOJOTHUU 3JEKTPOXMMHYECKOTO CHHTe3a
HAHOAMCIIEPCHBIX MOPOIIKOB KapOuaa Bonbdpama A KOHCTPYKUHOHHOH H
(YHKIHOHATBLHON KepaMHUKHU.

15. PeanuzoBaHbl MpOLECChl COBMECTHOTO 3JEKTPOBBIIETICHHS BONb(pama,
MonuOAeHa U yriepoaa U3 BoNb(ppaMaTHO-MONMUOAATHO-KapOOHATHBIX PaCIJIaBOB.

16. TlomyuyeHbl HaHOpPa3MepPHBIC MMOPOINKH JTBOWHBIX KapOHUIOB BOJIBPPaMOB
M1 MOnuO1eHa.

17. OnpeneneHsl ONTUMANbHBIE KOHIEHTPAIIMOHHBIE COOTHOIICHUS
KOMITOHEHTOB paciijlaBa JJsl MOJy4YeHHs JBOHHBIX KapOWIOB Boibdpama H
MOJIHOIeHAa.

18. VYcraHoBlIeHO, 4YTO CYIIIECTBEHHOE 3HAauY€HHE UMEET HE€ TOJbKO
aOCOIIOTHOE 3HAYCHHE KOHIIEHTPAIIMH MOJUOAaTa B KapOOHAaTa JTUTHS B paciljiaBe,
HO M UX COOTHOILICHHUS, & TaKkKe IJIOTHOCTh TOKa, KOJUYECTBO MPOMYLIEHHOTO
3NEKTPUYECTBA.

19. YcTaHoBiAEHO, YTO Ha MOBEPXHOCTH ajiMa3a MpPH KOHTAaKT€ ¢ MOHHBIM
pacryiaBoM MPOTEKAIOT OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE IIPOLIECCHI,
NPUBOJAIINE K TMPOCTPAHCTBEHHOMY pa3JefieHHIO 3apsiia W BO3HUKHOBEHHIO
3NEKTPOXUMUYECKOTO MOTEHIMAla U PaBHOBECHs Ha TpaHUIlE ajiMma3 - HOHHBIH
pacrnas.

20. TlokazaHo, 4TO MOTEHIMAJ AJIMa3HOIO 3JEKTpPoJa sIBIsieTcs (QyHKIUEH
KHCJIOTHO-OCHOBHBIX H OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX CBOWCTB pacriaBa.
YcTaHOBIIEHBI 3aKOHOMEPHOCTH 3JEKTPOBOCCTAHOBICHUS AMOKCHJA yriepoja Ha
Mex(pa3Hol rpaHulie aJMa3 — HOHHBIH pacrijas.

21. Pa3paboran ANEeKTPOXUMUYECKUI crocod HaHEeCeHUs
HAaHOKPUCTAJNIMYECKUX TUICHOK M MOKPBITUH KapOuaa MONMOAEeHa Ha KPUCTAIIBI
IPUPOAHBIX M CHHTETHYECKHX ajMa30B M Ha IMOJUKPUCTAJUIMYECKHE alMa3HbIe

CIICKH.
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22. PazpaboTan mpoiiecc aHOJTHOTO PAaCTBOPEHUS TBEPIOCIIIIABHON MaTPHIIBI
aJIMa3HOI'0 HHCTPYMEHTA B LIEIOYHO-COJIEBOM pacIljiaBe.

23. TlpoBeneHbl HcCCleAOBaHUS H3MEHEHMS cOCTaBa JJIGKTPOJUTa A
CHHTE3a HAHOJUCIIEPCHBIX IOPOIIKOB KapOujaa BodhhpamMa B Ipolecce
U30TEPMUYECKOTO HarpeBa M JUIMTEIBHOTO 3JIEKTPOaH3a. YCTaHOBJICHO BIHSHHE
MPOAOKUTENHHOCTH  HM30TEPMHUUECKOIO0 HarpeBa pabodyero 3JEKTpOJUTa U
MPOAOKUTENBHOCTH 3JEKTPOIn3a (KOJUYEeCTBa MPOMYLIEHHOTO 3JIEKTPUYECTBA)
Ha COCTaB 3JICKTPOJIU3HOM BaHHBI U KATOJHOT'O OCa/Ka.

24. PazpaboTraH cOCTaB KOPPEKTHUPYIOIIEeH JOOABKH MO3BOJISIFOITUHN
NPOBOAUTH  JUIMTENBHBIA  JJIEKTPOJIU3 €  TOJYUEHHEM  OJHOPOJHOTO
HaHOJUCIIEPCHOr0 TopolIka Kapouna Bonbdppama. OTpaboTaHbl ONTUMAJIbHBIC
napaMeTpbl TMpollecca CHHTe3a M HapaboTaHbl 3KCIEPUMEHTAlbHBbIE O00pa3Ilbl
HaHOJMCIEPCHBIX MOPOIIKOB TYTOIUIABKHX COCIUHEHUH PEIKUX TYTOIUTABKHX H
pelKo3eMebHBIX METAIIOB.

25. HWccnepgoBanbl MOpPQOJOTUS, CTPYKTypa, XHMHYECKHE CBOWCTBa
MOPOIIKOB M ITOKPBITHH TYTrOIUTABKHX COCIUHEHUU pEJIKUX TYTrOIUIaBKHX H
pelKo3eMeNbHbIX MeTaunoB. lloka3zaHo, 4WTO cojepaHWe B HaHOAHUCIEPCHBIX
nopoikax kapbuga Bosbdpama u MonubaeHa nmpumecu metamioB (Li, Na - Ha
ypOBHE 107 macc.%, Al, Cu, Fe, Mn, Ni, Si- na ypOBHE 10°-10 “macc. %).
VienbHas OBEPXHOCTh HAHOMOPOLIKOB KapOouaoB coctasister 10-30 wm/r.
YcTaHoBIEHO, 4TO MOP(HOJOrUs HAHOYACTHI] KapOHWJOB TYTOIJIAaBKHUX METaJIOB
3aBHCHT OT PEXHUMOB D3JEKTPOJW3a M IPEJCTABICHA. a) MOHOKPHCTaIbHBIMU
IUTACTHHYATBIMH ~ AMCKOOOpa3HBIMH  YacTHIIAaMH, ©O) MOHOKPHCTAJIBHBIMU
OJTHOOCHBIMH YaCTHUI[AMH, B) MOHOKPHCTAJILHBIMH TUIACTHHYATHIMH YaCTHI[AMHU
HeTpaBUIILHOM (GopMmEI; r) MOJTUKPUCTAIUTHYECKUMH arperaTaMmu
MOHOKPHCTAIBHBIX YACTHII.

26. MeroaoMm aaekTpopaspsaHOro crnekaHus noj aasiaeHuem J00-2500
kr/cM® mpu Temmepatype  1873-2073 K monydeHbl oGpasibl KepaMHYeCcKOro
CIUTaBa W3 HAHOJUCIIEPCHBIX MOPOIIKOB KapOuaa Boib(ppama 0e3 MeTaluIndecKon

CBSI3M IO CBOHCTBaM HE YCTYIAIOIIUM IUIaBIEHOMY KapOury Bojbppama.
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27. HapaGoTaHbl 3KCIIEpUMEHTaIbHbIE TAPTHH aJIMa3HBIX MOPOIIKOB pPa3HOU
MPUPOJBI C TTOKPBITHSIMHU TYTOIUTABKUX METaNIOB U MX KapOWJOB, U3 KOTOPHIX Ha
OAO «Tepekanmasz» ObUIM HW3TFOTOBJIEHBI OMNBITHBIE MapTHH  adMa3HBIX
UHCTPYMEHTOB. M3HOCOCTOMKOCTh MHCTpyMeHTa Bo3pocia B 1,5-2,0 paza B
ornepaiusax rpyboro nutugoBaHus ontuiyeckoro crekiaa K-8.

28. OrtpaboTan Tpolecc peKymnepalud OTpabOTaHHOTO  alMa3HOTO
UHCTPYMEHTa B ILEJOYHO-COJIEBOM pacIljlaBe C H3BJICHEHHEM ajiMaza U JIaHHBIX

KOMITIOHCHTOB TBepI[OCHHaBHOfI MaTpulbl HHCTPYMCHTA.

Oyenka noaHomel peuteHuss 3a0a4 U >poexmusHocmu  NOTYYCHHBIX
PE3YAbMAMO8 8 CPABHEHUU C COBPEMEHHbIM HAYYHO-MEXHUYECKUM YPOBHEM.

ITocTaBiieHHBIC 3a/1a4H BBHIITOJHEHBI B COOTBETCTBUHU € TpeOoBaHHIMH T3 u
KajeHaapHoro 1iaHa. [TosydeHHbIe pe3yabTaThl SBISIFOTCS HOBBIMH, B HACTHOCTH,
B TpoOjieMax peIleHHs] IMOJNYYCHHS HAHOIUCIICPCHBIX IOPOIIKOB KapOHIOB
TYT'OIJIABKHX METAJJIOB, ITOJIyYCHHUS IMTOKPBITHH Bosibhpama, MonuOieHa, KapOUI0B
BOoJIb(ppamMa, MOJUOJEHA Ha aJMa3Hble IOPOIIKH, MpodieMax KOHCOJHUIAIUN
OOpHJIOB PEAKO3eMENIbHBIX METAIIOB W pEeKylepaldd OTpPabOTaHHOTO U
OpaKoBaHHOT'O aIMa3HOTO HHCTPYMEHTA.

[TonydeHHbIe  pe3yJabTaThl  OTIHYAIOTCS  CYIISCTBEHHOW  HOBH3HOM,
OTEYECTBCHHBIX M 3apyOC)KHBIX AHAJIOTOB HE CYIIECTBYIOT W CTHMYJHPYIOT
JanbHeWIIee pa3BUTHE NPHUKIAAHBIX HCCIEJOBaHHM M pa3paboTOK B o0JyacTu
NEKTPOXUMHUYECKOr0  CHHTE3a  HAHOMATEPHaJOB  KOHCTPYKIIHOHHOTO  H
(YHKIIHOHATTBHOTO HA3HAYCHHUS.

ITosmydeHHBIe pe3yabTATBI, NMPH OMPEJACICHHBIX YCIOBHAX, MOTYT OBIThH
UCIOJB30BaHbl NIl PEIIEHHsT COI[HANBHBIX BOMPOCOB M  CIOCOOCTBOBATH

MTOBBIIIIEHHUIO SKOJIOTHYECKOH O€30IMaCHOCTH.

Locmuenymole pesynomameoi.
Texnono2us 31eKmpoxXuMuiecko20 CUHme3a HaHOMamepuaos.

BricokoTemniepaTypHBbIH 3JIEKTPOXUMHYECKUM CHUHTE3 IO3BOJIAET CHU3MTH
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sHepro3arpaThl B 2 pa3a IO CpPaBHEHHIO C TBepJAO(pa3HbIM CHHTE30M
(CYIECTBYIOITUH aHANOr), U, B OTJHYHME OT TBEpJAO(a3HOr0 CHHTE3a, MOJydaTh
HaHOpa3MepHbIE MOPOIIKH.

HaHonucnepcHble MOPOIIKH, MOJYYEHHBIE 3MEKTPOXUMHUYECKUM METOJOM
MOJKHO MpPeccoBaTh U ClieKaTh 0e3 BBEJCHUS CBA3YIOIIUX A00aBok. MckiroueHue
LEMEHTHPYIOIIUX J00aBOK NPUBOAUT K MOBBIIIEHUIO TBEPAOCTH MOIYyHaEMOTrO
KepaMHYecKoro marepuaga B 1,5 paza mnpu COXpaHEHHH €ro BA3KOCTH.
HaHonmucnepcHble  mopoiikd — kapOuaa  Bojdb(ppama  00Jafar0T  BBICOKOM
ANEKTPOKATATUTUIECKON aKTUBHOCTBIO B DPEaKIUSAX OJJICKTPOBBIACICHUS H
3NEKTPOOKHCIEHUS BOJOpPOJa COU3MEpPUMBIE C IUJIAaTMHOM W Ha MOPSAOK
MIPEBOCXO/IST CYIIECTBYIOLIUE MTPOMBILIIEHHbBIE 00pa3LIbI.

Texnonozua Mooupuyuposanus ceepxmeepobix Mamepuaios.

Texnonorus TIO3BOJISET MOJTy4aTh POYHOCLETIIICHHbIE
MEJIKOKpUCTAJUTMUECKHeE, CIIOLIHbIE NOKPhITHS A0 20 Macc.% 3a 1 yac.

HaHecenue mokpeiTuii Kapbuna MoaubAeHa Ha TOPOIIKH —ajiMa3oB
MO3BOJISIET YBEJHMYUTh NPOYHOCTh 3epHa B 1,3-1,9 paza. M3HOcocToiikoCTh
UHCTpyMeHTa nosbiaercs B 1,5-2,0 paza.

Pa3zpaboTaHHas TEXHOIOTUS UMEET PAJ MPEUMYILECTB!

1. IlpocToTa ocyiecTBIeHHS MpoLiecca;

2. JIocTymHOCTH U JEILIeBU3HA CBIPhS;

3. HenpepbIBHOCTH Bei€HHSI MpoLiecca,

4. VYnpolieHue mpolecca H3-3a OTCYTCTBHS ~ HEOOXOAMMOCTH CO3JaHHs
riry0OKOro BaKkyyMa U HHEPTHOM aTMocdepsl;

5. CHuxenue sHeprosarpar Ha 30-50%.

Texnonozus pekynepayuy aimasHvlx UHCHPYMEHMOS.

Bricokast cKOpocTh Mpolecca peKynepalid aiMa3HOro MHCTPYMEHTa Ha
MOPSAJOK MPEBBIIIAET CYIIECTBYIOLIUE MIPOMBILIIEHHbIE TEXHOJIOTHH.

TexXHOIOruA SKOMOrHYECKH YUCTas U 0e30TXOJHAas.
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B03MOXHOCTh M3BJIEYEHHS U MOBTOPHOI'O HCIOJB30BaHUS COAEPKALIUXCS
IIEHHBIX I[BETHBIX METAIJIOB B OTpabOTaHHOM U OpakOBaHHOM ajMa3HOM

UHCTPYMEHTE.

Brusnue nonyuennvix pes3ynomamoe Ha 3HEP203ampamel Npou3eoo0cmea u
5KOJI02UYHOCTb

Pa3zpaboraHHbie, B paMKaxX HACTOSIIETO KOHTPAKTa TEXHOIOTHH:

1. TexHomorus mOMyHEHUS HAHOAUCIIEPCHOTO MOPOIIKa KapOuaa
BoNb(pama, TBOHHOro KapOuaa Bosibppama u MoIHO /IeHa.

2) TexHonorus HaHeceHUs MOKPHITHH KapOug0B MonubAeHa U Boib(pama
Ha KPUCTaJUIbI MPUPOAHBIX U HCKYCCTBEHHBIX aJIMa3o0B.

HNmeroT psax npeuMyLiecTs:

1. locTymHOCTh U JIeLI€BU3HA CBIPHS;

2. CHwxeHue s3Heprozarpar (Ipolecc MPOBOAST MpU TeMmIepaTypax A0
900°C, Toraa xak U3BECTHBIE MPOMBILLICHHbIE CIIOCOOBI HCTIONB3YIOT TEMIIEPATYPy
He Hike 1300°C);

3. HWcnonwp3yemble 3JeKTPOJIUTHl  (pacIulaBbl — coJell) MalloJIeTyuH,
HearpecCUBHBI, HETOKCUYHBI.

4. BO3MOXHOCTh  KOPPEKTHPOBKHM  JJIEKTPOJUTA IO  PacXOJHBIM
KOMIIOHEHTaM U €r0 pereHepaluu 00eCneUrBaOT HEMPEPHIBHOCTh, 0€30TXOAHOCTh
U 3KOJIOTHYECKYIO 0€30MacHOCTb.

PazpaboTaHHasi, B paMKax HACTOSIIEro KOHTPAKTA:

- MeTOAMKa Ipolecca peKymnepauud OTpabOTaHHOIO  alMa3HOro
UHCTPYMEHTa B LIEJIOYHO-COJIEBOM pAacIljlaBe ¢ HU3BJICUEHHEM alMa30B U LEHHBIX
KOMIIOHEHTOB TBEPOCIIJIABHOM MaTPUIIbl UMEET Psil MPEUMYLIECTB:

1. Bricokass ckopocTh Tmpoliecca peKyrnepaluy aiMa3HOro HHCTPYMEHTa Ha
MOPSAOK NMPEBBIIIAIOUTUHN CYIIECTBYIOLIUE MPOMBILILICHHbIE TEXHOJIOTHH.

2. DKoNOru4ecKku 4vucras U 0e30TXonHast (MCIOJb3yeMble 3JIEKTPOIUTHI
MaJoJeTy4u, HearpeCCUBHBI, HETOKCHYHBI).

3. JlelieBU3HA U JOCTYITHOCTb UCMOJb3yEMbIX MaTEPHANIOB.
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TexHomoruueckuit mpolecc pekynepauud anaMa3HOro HWHCTPYMEHTa,
UCMOJIb3yeMbIi B COBPEMEHHON MPOMBILIIIEHHOCTH COMPOBOXKIAETCS CEPbEe3HBIMU
HKOJIOTHYECKUMH ITOCJIS/ICTBHIIMHU (BRIOPOCOM THOKCHA a30Ta U PTOPOBOIOPO/Ia B
atMoc(epy M KHCIOTHBIMH CTOKaMH B BOAHBIN OacceiiH pexu Tepexa, OAO
«Tepexanmasy (KBP) ). Ilpeanpusitue OAO «Tepexanmaz» (KbP) mnpousBonut
nepepaboTKy OTXOJOB OTOOPAHHOI'O aiMa3HOTO HHCTPYMEHTa MPaKTHYECKH CO
BCEX MPEANPUSTUH-TIONB30BaTeNel anMa3Horo uietpymeHTa PO. CooTBETCTBEHHO
He TPYAHO TMPEACTABUTH MEPY IKOJOTMUECKHUX IMOCJIEACTBUH U 0O0BEMBI MOTEPh
JIOPOTOCTOSIINHAX AS(PUIIUTHBIX KOMITOHEHTOB TBEPHABIX CIIaBOB (BoJib(ppama,
KoOanbTa, Menn). Pemmenne 3Toit mpoOiIeMbl UMEET HE TOJIBKO PerHOHANbHOE, HO U
oTpaciieBOe 3HAUYCHUE.

Pa3paboTaHHas B paMKax HacTOSLIEr0 KOHTPaKTa METOAMKa peKylepalnuu
alMa3HOro HWHCTpPyMeHTa (M3BJ€HYEHHE aJMa3oB U3 OTpabOTaHHOrO U
OpaKoBaHHOTO WHCTPYMEHT4) OCHOBaHa Ha JJIEKTPOXUMHUYECKHUM OKHCICHHEM
KapOuja BosibhpamMa U METAUTMUECKUX KOMIIOHEHTOB TBEPOCIUIABHONW MaTpHIIbI B
YCIOBUSIX, NMPU KOTOPBIX NMPAKTUYECKH HE IMOABEPraloTCsS OKUCICHUIO aaMasbl U

CTaJIbHasi OCHOBA HHCTPYMEHTA.
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Pazgen S. PazpaboTrka pexomenaanuii 00 Hcno/ib30BAHUN MOJY4Y€HHBIX
pe3yJabTaToB, B TOM 4YHCJie B pPeajbHOM CeKTOpe 3KOHOMHKH, a TAKKe B
AajbHeHIINX HeeJleIOBAHUAX H pa3padoTkax

Co3gaHue ~ MpoM3BOACTBA IO BBIMYCKY  HAHOKPUCTAIIUYECKOTO,
yIBTPaJAUCIIEPCHOIO0 U CyOMHUKPOHHOIO MOPOINKa Kapdujaa Bojbppama MO3BOJHUT
o0ecrieyuTh pa3BUTHE OCHOBHBIX TOPHONOOBIBAIOIIMX U TMepepadaThIBAIOIINX
NPEeANPUSITUH, 3HAYUTENBHO YBEJIUYUTh OOBEM BBINTyCKAaeMOW NPOAYKLUUU U
COOTBETCTBEHHO YBEJIUYHUTh TMOTPeONeHHe HEOOXOAUMBIX HX MaTepuajoB U
peCypcoB, 4YTO IMPUBEAET K  CTUMYJHUPOBAHUIO BCEHW IPOU3BOACTBEHHOW U
CBIPBEBOM LIETTOYKH.

Peanuszamusi JaHHOrO TpOeKTa MO3BOJHT CO3/JaTh HOBbIE paboune mecTa
HEMOCPEICTBEHHO Ha BHOBb CO3JaBa€MOM  IPOU3BOJCTBE IO  BBIMYCKY
HaHOKPUCTANIUYECKOTO,  YIBTPAJAUCIEPCHOTO M CYOMHUKpPOHHOIO  IOpOIIKa
KapOuja Bonbdpama U obecrneyuTh MOJHYIO 3aHATOCTh YK€ CO3/JaHHBIX pabodux
MecT  (WIM co34aThb HOBBIE pabodyMxX MecTa)  Ha BBIIICHEPEUUCICHHBIX
NPEeANPUITUAX U Y MOCTAaBIIMKOB CHIPbS, U y MoTpeduTesneil mopoinka kapouia
BoJIb(ppama, U y moTpeduTeNieli TBepAOCINIaBHON MPOAYKIIUHU (MeTamnoodpaboTka
UT.J).

B perumoHe HaxoasATCAd TP OCHOBHBIX MPEANPHUATHS  BOJbpPaMO-
MOJIMOI€HOBOM MPOMBIIIICHHOCTH:

1. OAO «Tepekanmaz»

2. OAO «Ilobenut»

3. OAO «I'uppomeTamypry,

rJie MOTYT OBITh 3aJeiiCTBOBaHbI KaJphl, MOJATOTOBICHHbIE B paMKax BBIITOJHEHHUS
JaHHOTO MPOEKTA!

1. MarucTpsl M0 HalpaBJICHHUIO «IJTEKTPOXUMHUS» - 12 vel.

2. Kanpel Beiciiel kBanupukauuu — (K.X.H., 1.X.H.) - 4 ued.

Pa3paboTaHHass TEeXHONOTHS MPOU3BOJCTBA HAHOKPHUCTANIMYECKOTO U
YIBTPAIUCTIEPCHOTO TOpPOITKa KapOuaa BojdbhpamMa Ha 0aze NPUHIUITHATILHO
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HOBOM JIEKTPOXUMHUYECKON TEXHOJOTUH ITO3BOJIUT cO3/1aTh
BBICOKOTEXHOJIOTHYHOE, KOMITaKTHOE, 3KOJIOTHYECKHU 4YUCTOE,
BBICOKOPEHTa0eJIbHOe MPOU3BOJICTBO.

OCHOBHBIM JJOCTOUHCTBOM JIaHHOHM TEXHOJIOTUH SBJSETCS] HU3KOE MOTpeOieHue
aNeKTpo3Heprun U Temita. OJHUM U3 OCHOBHBIX JOCTOMHCTB pa3paboTaHHOMN
TEXHOJIOTUU TAKXKeE SBJACTCS — JKOJOTMYECKas YUCTOTa NMPOMU3BOACTBA. J[aHHBINM
¢dakTop uMeeT OONBIIOE 3HAUCHUE U ABJSETCS MPEUMYIIECTBOM IO CPABHEHHIO C
JPYTHMU TEXHOJOTHUSAMHU.

IIpyn mpou3BOACTBE HAHOKPUCTAIIMYECKOTO U YJIBTPAAUCIIEPCHOIO MOPOIIKA
KapOujaa Bodb(paMa MO JAHHOW TEXHOJOTHU B OKPYKAIOIIYI0 Cpeay BBIOpOC
BpPEJHBIX BEINECTB B Ira30BOM, JKHJIKOW M TBepjiol (haze - He Mpou3BoauTcs. Bee
TEXHONOTMYECKUE pacTBOpPbl — TiepepabaThiBAIOTCSd W YTUIH3UPYIOTCA c
[IOJIyY€HUEM TOBAPHBIX NMPOAYKTOB U JKUIAKUX OTXOJOB C COACPKAHUEM BPEIHBIX
npumecedt, He mnpeBbimaromux I[IIK ang  peiOOx03sSHCTBEHHBIX BOJOEMOB.
Brinensroomuecs B mpouecce NpoOU3BOACTBA TEXHOJIOTHYECKUE Ta3bl — JOKHUIAFOTCA
B CIIeLUaJBbHBIX YCTPOHCTBaX-yTUIN3ATOpaX, C MOJYYEHUEM B BHJE BBIOPOCOB —

BOJIbI M YIJIEKHCIIOro Ta3a. Bce TBepabie BellecTBa, MOOOYHBIE MPOIYKTEHI,

[noJy4arolmyecss B IIpolLiecce NPOU3BOJACTBA WM IPU  YTUIU3ALUHU
TEXHOJOTUYECKUX pPAaCTBOPOB, — SBIAIOTCS TOBAapHBIMU IIPOAYKTAMH U HE
colepKaT BPEAHBIX IPUMECEH. KoHeuHBIll TOBapHBIA NPOAYKT -

HaHOKPUCTANIMYECKHI M YJIbTPaJUCIEPCHBIH MOpoUIoK KapOuja Bonbdpama He
COZEPXKAT BPEAHBIX IPUMECEH.

Cnpoc Ha BBICOKOKa4eCTBEHHBIE BOJb(pamMocoAepKallue KOMIO3HTHbIE
MaTepuasbl, HECMOTPS Ha KpU3HMC B MHpe He majaaet, u ans Poccuu, obnanaroieii
OOJNBIIMMHU 3amacaMd BOJb(PAMOBBEIX pyJ, BOCCTAHOBJICHUWE U JajbHeiflee
pa3BUTHE BONb()PaMOBOI OTpacIH NMPEACTaBASIETCA OAHUM U3 YCIOBHH BBIXOJa W3
SKOHOMUYECKOTO KPU3HCA.

ITpu nedunuTe MHBECTULIUH TIEPBOOUEPENHBIH HHTEPEC BBI3BIBAIOT OOBEKTHI
C OTHOCHUTEJIHHO KOPOTKHMM CpPOKOM BO3BpaTa KamuTajna. B Meramrypruueckoi

IMPOMBIIMIJICHHOCTH — J3TO IIPHUMCHCHHUC HOBLIX TEXHOJIOTUH IO IMPOU3BOACTBY

51



BBICOKOKAYECTBEHHBIX ~ TBEPJBIX CIUIABOB M TYTOIUVIABKUX  MaTepHallOB
HeoOXOMMBIE B TIEPBYIO Odepeab Uisl He(TSHOMW, ra3oBOH, rOpHOAOOBIBArOIIEH
oTpaciieii 1 0OOPOHHOTO KOMIIJIEKCa CTPaHBI.

Peanuzamuss mpoekra MOJydeHHS MoOpollka Kapbujaa  Bonbdpama
BBICOKOTEMIIEPATYPHBIM 3JIEKTPOXUMUYECKUM CHHTE30M TIO3BOJHUT B KOPOTKHE
CpOKM opraHuzoBath B Poccuu BBICOKO3()()EKTUBHOE  MPOMBIILICHHOE
MPOU3BOACTBO, BBIMYyCKAaIOIIee BaXXHYIO MNPOAYKIHMIO BBICOKOTO KauecTBa,
MUMEIOLIYIO BO3pPACTAIOIIHI CIIPOC, KaK Ha BHYTPEHHEM, TaK U Ha BHEIIIHEM PBhIHKaX
BoJIb(hpama, SIBIAETCS CTPAaTErHuYeCKH 3HAUYUMOM sl HALIMOHAJIBHON 3KOHOMHKH
Poccun.

OcBoeHHE  IEKTPOXUMHYECKOH  TEXHOJOTMM  MOJydYeHHs  Kapbuja
BoJib(ppaMa MO3BOJUT CTaTh JUAEPOM BOJb(YPaMOBOM OTpaciu HaI[MOHAJIHLHOMU
3KkOHOMHUKH Poccunm 1o mocTtaBkaM Ha BHYTPEHHHH pPBIHOK M 3KCIOPT,
BBICOKOKAYECTBEHHOTO M KOHKYPEHTOCIIOCOOHOTO  HaHOKPHUCTAJJIMYECKOro,
YIBTPATUCTIEPCHOTO U CYOMHKPOHHOTO TIOpoInKa Kapouaa Bonbdpama. Nmersh
MOJTHBIN TEXHOJOTHYECKHH UK OT ChIPbs 10 HHCTPYMEHTA, CO3/1aB COOCTBEHHYIO
CBIDBEBYIO 0a3y W TBEpAOCIUIABHOE  IPOM3BOACTBO BBICOKOKAYECTBEHHOTO
uHCTpyMeHTa. [IpoomKuTh TpaluLIMOHHO MHHOBALMOHHBIN MOAXOJ] 00llecTBa K
IIPOU3BOCTBY, OCHOBAaHHOTO Ha COOCTBEHHOH Hay4YHO-IIPOU3BOJCTBEHHOM 0ase, ¢
1IeJIbIO OTIepEKEHHS PhIHKA BOJIb(paMocoaepKallliX KOMIO3UTHBIX MaTepHaloB U
CTaBUTh, CBOSH LEJBIO MPOU3BOJAUTH TapaHTHPOBAHHO OoJjiee KaueCTBEHHBIN
NPOAYKT, YeM Y KOHKYPEHTOB. YHHUK&JIBHOCTh W  YHHBEpPCaJIbHOCTh
3alaTeHTOBAHHBIX TEXHOJOTHH IMO3BOJSIET OOILIECTBY MPOU3BOAUTH PAJ APYTHX
IUBEPCUDUIIMPOBAHHBIX BBICOKOKAUYECTBEHHBIX MEJIKOIUCIEPCHBIX IOPOIIKOB,
YTO TIO3BOJUT OOIIECTBY HMMETh XOPOIIMH 3amac TMPOYHOCTH Ha pPBIHKE.
KonkypupoBaTh 1O  KadyecTBy  MNPOAYKTa €  JYYIIUMH  MHPOBBIMHU
MPOU3BOAUTENSAMHU, TEM CaMbIM MOAHSITh UMUK OTEUECTBEHHOTO PBHIHKA, B TOM

HYUCJIC IOMOYDb YIYHIIUTE Ka4CCTBO POCCHﬁCKOMy IMPOU3BOAUTECIIO HHCTPYMCHTA.
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[To pesynbTaTaM MNpPOBENCHHBIX HCIBITAHUH (MCCIEIOBaHUS TPOBEICHBI
coBMmecTHO ¢ OAO «Tepexanmasy, Kabapnuno-bankapckas pecniybnuka, r.Tepek),
MOJYYEHHBIX MOKPBITHH  KapOWA0B MoMuOJIeHa U BOJb(ppaMa Ha KPHUCTAIIBI
aMa30B HaHeCeHME MOKPLITUH obecneunBaer:

-yBeJIMYeHUe NPOYHOCTH 3epHa B 1,5-1,9 pa3,

-yBEJMYEHUS KalWIISPHOCTH 3epeH B 2,35-3,35 pa3a,

-YBEJIMYEHHUS U3HOCOCTOMKOCTH HHCTpyMeHTa B 1,5-2,0 pa3a,

-MOJy4YeHHE MPOYHOCLUETUIEHHBIX, METKOKPUCTANIMUECKUX, CIJIOIIHBIX MOKPBITHIH

1o 20 mac.% npuseca 3a 1 yac.
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Pazgen 6. IlpoBeneHue OlEHKH PLIHOYHOIO MOTEHIHAJA MOJYy4YEeHHBIX
pe3yJibTaTOB

6.1. Beegenne B npoGjieMaTHKY HccieJ0BaHH

B nHacrogmmii mMomeHT B Poccum HET DpOU3BOACTBA IO  BBIIIYCKY
HAaHOKPUCTAJNIMIECKUX, YIbTPAAUCIIEPCHBIX U CyOMUKPOHHBIX MOPOIIKOB Kapouaa
BoJib(hpama. Co3aaHue TaKOro MPOU3BOJCTBA, oOecleueHe U HACBIILEHUE PhIHKA
BBICOKOKa4E€CTBEHHBIM M HEJOPOTUM CBIPEM JJIsI TPOU3BOJACTBA TBEPABIX CILJIABOB
MO3BOJIUT PELIUTh BaXKHYIO CTPaTerHYECKYylO 3ajady — UMIOpPTO3aMelleHue. IJTO
MO3BOJIUT OOECMEUUTh CHIPHEBYIO HE3aBUCHMOCTh POCCHMCKOW TBepAOCIIaBHON
MPOMBILIEHHOCTH M OOECIEeUUTh BBIXOJ ¢ KOHKYPEHTOCIOCOOHOH MpoayKUuen
(MHCTpYMEHTOM H3 TBEPAOrO CIJIaBa, KOMIUICKTYIOIIME W JAETald U3 TBEPAOTO
CruiaBa Jis He(pTEXUMHYECKON MPOMBILIUIEHHOCTH U T.J.) Ha BHELTHUE PHIHKH.

ObecrnieueHHe OTEUECTBEHHOTO TPOU3BOIUTENEH TBEpAOrO CIUIaBa
POCCUHCKHUM BBICOKOKAYECTBEHHBIM M JEIIEBBIM CBIPBEM JUIS IIPOU3BOJACTBA
TBEPIBIX  CIUIABOB - HAaHOKPHUCTAJIMYECKUM,  YJIBTPAAUCIEPCHBIM U
CyOMHUKPDOHHBIM  TOpPOIIKOM  KapOuaa  Bojdbhpama NO3BOJIUT  JaTh
JOIOJHUTENBHBIA  MOIUHBIA  CTMMYJ I8 pPa3sBUTHUA  TBEPAOCILIABHOIM,
UHCTPYMEHTAJIBHOU 71 MeTamoo0pabaThIBarOIIEH, XUMUYECKON U
HedTenepepabaThBaloOmell  MPOMBIITICHHOCTH. [To3BomuT  OOECHEYUTH
KOHKYPEHTOCTIOCOOHOCTh ~ POCCHUHCKOTO  TBEPJOCIIABHOTO HMHCTPYMEHTa IO
OTHOILEHHIO K UMIIOPTHOMY TBEPIOCIIJIABHOMY HHCTPYMEHTY.

B Poccnn B HacTOAIIMI MOMEHT OrPaHH4YEHO NPOU3BOJICTBO COBPEMEHHBIX
HaHOKPUCTANIUYECKHX, YJIbTPaJUCTIEPCHBIX U CyOMHUKPOHHBIX TBEPABIX CIIABOB,
XOTSl OHH SIBISIFOTCS] BBICOKO BOCTPeOOBaHHBIM MPOAYKTOM. be3 HUX HEBO3MOKHA
00paboTKa HOBBIX U TMEPCHEKTUBHBIX MATEPHANIOB. - KapOIMPOYHBIX HUKEIEBBIX
CIUIaBOB, TUTAHOBBIX M JETKHUX, KOPPO3MOHHOCTOMKHMX cTajied W T.A. Pa3Butne
MIPOU3BOACTBA HAHOKPUCTANIMYECKUX,  YJIBTPAJUCIEPCHBIX U CYOMHKPOHHBIX
TBEPIBIX CIUIABOB  CIEPXKHBACTCAd TEM, YTO TaKW€ TBEPABIE  CIUIABBI

U3rOTaBIMBAIOTCA M3 JOPOroro W Je(QUUUTHOTO HMIIOPTHOTO CBHIPbS -
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HaHOKPHUCTANTHYECKHUX, YIBTPaJIUCIEPCHBIX W CYOMHKPOHHBIX MOPOIIKOB
KapOouna BoJbdpaMa, W B CHIYy OTOrO OTEUYECTBEHHBIC TBEPJIbIC CILIABBI
NPakKTHYECKH HE MOTYT 3KOHOMHYECKH KOHKYPHUPOBaTh ¢ 3apyO0eKHBIMU
TBEpABIMH cIUlaBaMH. KOMMEHTapueM K 3TOMY MOTYT TOCIYXHTh MOCIEAHHE
HKOHOMHUYECKHUE IIIard OCHOBHOT'O MTOCTABIIKKA BOJIL(PAMOBOTO aHTUPH]IA B MUDPE
— Kuras. Kwuraii B mocienHue 1Ba rojma pe3Ko YBEJUYHI IIEHBI, OTPaHHYUI
BKCIOPT W BBEJ KBOTHI Ha BoJb(pamocoepxkainee cbipbe (BONbPPaMOBBIi
KOHIIEHTPAT, BONb(PaMOBBIH aHTHAPUA U MPOAYKTHI UX MEepPepabOTKH — MOPOIIKU
BOJIb(ppama U KapOuja Bodh(hpama) — a B TO e BpeMs Pe3KO PaCHTUPHII IIOCTABKH
KOHEYHOT0 TBEpJOro crujlaBa U UHCTpyMeHTa. A B KuTtae nmpucytcTByroT U OypHO
pa3BHUBAIOTCSl 3aBOABI (IIPOU3BOACTBO) MPAKTHUECKH BCEX OCHOBHBIX EBponeiickux
U aMEpPUKaHCKUX MPOH3BOAMUTENCH HAHOKPUCTAIUTMUECKUX, YJIbTPaJUCIEPCHBIX U
CYOMUKPOHHBIX MOPOIIKOB KapOuaa BoJib)pama U TBEPABIX CILIABOB, MPOIYKIIHS
KOTOPBIX 3aTeM nocTaBngercs B Poccuro.

B mupe, uckmouas Kutaii, B 2000r 65110 npousseaero 30000 T TBepabix
cruiaBoB, U3 HUX 12 000 T cyOMHKpOHHBIX TBEpABIX crjaBoB. Hampumep, eciu B
1985r u3 CcyOMHKpOHHBIX TBEpPABIX CIUIABOB C pa3MepoM 3epHa 1,2 MKM
Boinyckanu 140 T mukpocsepsn, To B 2000r U3 yabTpaJHCIEpCHBIX CILIABOB C
BenuuuHOM 3epHa 0,4 wmkm Beimyckanu yxe 570 1. OcHOBHBIE 00sacTu
NPUMEHEHHUS CyOMUKPOHHBIX TBEPABIX CIUIABOB MPHUBECH B Tabmuue 2.

Tabnuma 2.

OcHoBHBIE 001aCTH IPUMEHEHHUS CYOMUKPOHHBIX TBEPABIX CIIJIABOB

Hons, % HNHcTpyMeHT

60 Bpamaromuiics HHCTpYMEHT: CBepJla, IPOKATHBIE BOJKU H JIP.

18 N3HOCOCTOMKHE eTalu: HOKHULBI IO METITY, OTPE3HbIE BCTABKH,
BCTaBKU  BBIPYOJIGHHBIX  INTaMmoB,  (opMooOpasyroluit
UHCTPYMEHT, ()pe3bl 11 CTOMATONIOTHH U JIP.

13 Mukpo-cBepsia MW OpYyrod HMHCTPYMEHT Ui 3JEKTPOHHOHN
MIPOMBILILIEHHOCTH

5 MetannoobpabaTbIBaroIii HHCTPYMEHT

4 JlepeB0o0OpabaThIBaIOIIUN HHCTPYMEHT

55



B Hacrosimee Bpemsi Pocculickas MpPOMBIIIIEHHOCTh MOTPeOsSeT OKOJIO
3000 T tBepabIX cmnaBoB (mpumepHo 10% MupoBoro norpebnenus). TpeTs 3TOrO
Konu4uecTBa mpuodperaeTcs 3a pyoOexxkoM. KupoBorpaickuii 3aBoa  TBEpIbIX
crtaBoB (CBepanoBckas ob6nacte) npom3BoautT 1200 1/rox, 3000 T — 3aBoj
ITo6eaut (r. Bnagukaskasz), 1000 T — ¢pupma «AJII'», ocTanbHble ApYrHe MeJKHe
MIPOU3BOAUTEIH.

B cBs3U ¢ OTCyTCTBHEM MPOU3BOJCTBA HAHOPAa3MEPHBIX MOPOIIKOB KapOuaa
BoJIb(ppama Ha TeppuTopun Poccun ecTh BO3MOKHOCTD 3axBaTUTh 80-100% prinka
MIPOU3BOACTBA TBEPABIX CILJIABOB.

B HacTosmlee BpeMs HAaHOKPHUCTaUIMYECKHE, YJIbTpPaAHCIEpPCHBIE H
cyOMHKpOHHBIE MTOPOITKA KapOuaa BojibPpaMa B 3aBUCUMOCTH OT AUCIIEPCHOCTHU
croar 200 - 500 monn. CIIA 3a 1 xunorpamm. Ilpu o6beme notpebnenus B PO
okono 3000 T B Trom TBepABIX CILIABOB

PBIHOK ~ MHCTPYMEHTa U3

HaHOKPUCTAJNIMICCKUX TMOPOIIKOB Kap61/1;(a BOJ'IB(I)paMa B ICJIOM OLCHHUBACTCA B

60-150 muu. nonn. CIIA.

6.2.CnicoK OCHOBHBIX MNpeaNpUATHH BOJb(ppaMo-MoJINGIEeHOBOIO H
TBEPAOCIJIABHOIO NMpou3BoacTea PO

No HanmenoBanmne MecTonaxoxkaenue Buasl nesitesibHOCTH
npeanpusaTHA
1. | TOAO «:xeBckmii 426006 Poccus, | HectangapTHas U cTaHapTU30BaHHAS
HHCTPYMeHTATLHBII Yamyprud, TEXHOJIOTHYECKast OCHevlCTKa JUTSt
32BO r.MxeBck, TpOE3Jl | M3TOTOBNEHUs H3NENMHH H3 MeTallla,
Hepsbuna, 2. TBEPAOW Pe3UHBI U TIIACTMAcC, PEMOHT
TEXHOJIOTHYECKON OCHACTKH, CIOKHAs
pe3Ka MeTala, peaau3anus MeTamna
CHENHATLHBIX MapOK MaJIbIMU
MapTUSIMU.
2. 1000 [Tomonbek Bonsdpamo-mMoaudaeHOBOE 1
«AabaacMeTtana» 142100,MockoBcKasd | TBEpAOCIIABHOE MPOU3BOJCTBO.
o0, r. | llpoune npennpustusg nBeTMeTa.
[Tononwck,yn.1lapkos | llpennpusrtutusa nepepadboTKU IBETHOTO
as, 42 noma (BToprBeT™MeTE!).
3akynka u nepepadoTKa JTOMOB IIBETHBIX
MeTamoB. [lepepadoTka momMoB Kabens,
MIPOBO/IOB.
3. | 000 «Apamer» 620075 [Ipoune mpeaAIpUATHS IIBETMETA.
r. Exatepunoypr, Bonsdpamo-mMoaudaeHOBOE 1
yn. [lymkuna 8. TBEPAOCIIIIABHOE IPOU3BOJICTBO.
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[peanpustutis nepepaboTKH IIBETHOTO
noMma (BToprBeTMeTHI)

000 «baarniickas
Manypaxktypa HIID»

199178,

r. Cankr-lIletepOypr,
B.O., Jluaus 17-1, 1.
40.

Bonsdpamo-MonmudaeHoBoe u
TBEPAOCILITIaBHOE TTPOU3BOICTBO.
WmmopT / 3KkcnopT (KpoMe 3aBOJIOB).
[locTaBimuky monygpadpuKaToB U CHIPHS
HI1® "banTuitckas Manydaktypay -
BETYIIUN MPOU3BOUTEND COSTUHEHHUH
KoOanbTa, HUKETS, MONTUOAeHa,
Mapramniia, HHKa.

B 2006 roay npeanpusTue mpouuio
cepTudUKAIKIO TIO CHCTEME
MeHexrMenTa kadectsa MCO 9001:2000
U TIOJIYUHIIO

COOTBETCTBYIOITHU cepTuuKar.

000
«beaMeranaTpane»

308036 t bearopon,
ynlllopea, 142,

AOMUHUEBEIE 3aBOJIBI U CHIPHEBEHIE
TPePUSTHS.

[penmpustutns mepepaboTKH IBETHOTO
noma (BTopuseTMmeThI).
Bonsgdpamo-monubdenosoe u
TBEP/IOCTIIIaBHOE TTPOU3BO/ICTBO
IpoIaiuM OaOHEI ,IIPOTTaHOBHIE
KHCTIOPO/IHEIE TIepeaTecTOBAHHEIE, TOM
IIBET W Yep METAJIIOB.

000 «busnec
Metana I'pynm»

113035, r. Mockga,
yn. CagoBHHYECKad,
n. 14, ctp. 9

[penmpustus nepepabOTKH IIBETHOTO
noma (BToprBeT™MeTE!).
[Ipon3BoACTBO POYHX METKHX
METaJlIOB U CIIJIABOB
Bonsgdpamo-monubdenosoe u
TBEP/IOCTIITaBHOE MTPOU3BO/ICTBO

0AO
«['uapoMeTaptypr»

360024, KabapauHo-
Bbanmkapckas
Pecniybnuka, T.
Hannuwk, VII.
I'onmoBko, 105

Bonsdpamo-MonmudaeHoBoe u
TBEPJIOCILIIABHOE TIPOU3BOJICTBO

OAO "T'unpometanmypr" ocHOBaH Ha
0aze "Hanpunnckuit
TUpoMeTaLTyprudeckuii 3aBoa" ['on
ocHoBauus: 30 utons 1962 roxa.
OcHoBHas MPOYKIUS: BOTB(PaMOBBHIi
aaruapun - WO3 (W03-99,98%);
mapaBonbdpaMaTr aMMoHHS - [IBA
(APT)(WO3>88,5%);,; MonubaeHoBbIi
koHteHTpaT KMI'-2 o 'OCT 212-76
OAOQO "T'mapomeTanmypr" ocHOBaH Ha
0aze "Hanpunnckuit
TUpoMeTaLTyprudeckuii 3aBoa" ['on
ocHoBauus: 30 utons 1962 roxa.
OcHoBHas MPOYKIUS: BOTB(PaMOBBHIi
aaruapun - WO; (W03-99,98%),
mapaBonbdpaMaTr aMMoHHS - [IBA
(APT)(WO3>88,5%);,; MonubaeHoBbIi
koH1eHTpaT KMI'-2 o 'OCT 212-76.

OAO

423807 Pecnybmuka

OcHOBHBIMU BUJAaMU ACATCILHOCTH
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«KaMa3suHCcTpyMeHTCI
enMann

Tarapcran

(Tarapcran), r.
Habepexnunle YenHsl,
ITpocn]{xamumng 1. 29

OAO
«KamazuHcTpyMeHTCIEMAaII» IBISIOTCS ;
- IPOU3BOJICTBO HHCTPYMEHTA, OCHACTKH
U pa3IuYHOro 00OpYy/IOBaHHUS,

- OKa3aHue MPOU3BOCTBEHHEIX,
MapKETUHTOBBIX, TU3UHIOBBIX,
TPacTOBBIX YCIYT;

- OCYIIECTBIIEHUE TOPTOBIIH.

OAO «Kanamickui
3aBO/I pe3oB»

429300, Poccus,
Yysarmmus, r.Kanar,
yn.2Kene3nonopoxua
q,211.

[Ipon3BOACTBEHHBIE TIPOIECCHI,
TEXHOJOTUH U 000pY/IOBaHUE
TIpEANPUIATHS, TpeTHA3HAUYCHHBIE TS
JI03arpy3Ku | IIPOU3BOICTBEHHOM
KOOTIEpAITiH, a TAKKE YCIYTH:
MeTammoodpadoTKa, MITaMIIOBKa,
raJlbBaHOITOKPBITHE .

10.

0 A O «Knupxaucknii
HHCTPYMEHTAIbHBII
3aBOI»

601010, Poccus,
Bramumupckast o001,
Kupxauy, yIL.
Ceperuna, 18

[TpomussoacTro / Ilpoaaxka: ¢ppe3nr u3
OBICTpPOpEXKYINEl CTaTH OTPE3HBIES, ITHITHI
CerMEHTHBIC, HHCTPYMEHT
nepeBooOpadaTHIBAIOMINI, HHCTPYMEHT
JUISL IepeBo0OpadaThIBAIOINX CTAHKOB
TBEPAOCIIIABHEIL | MATBI IUPKYISPHBIE,
pe3lbl TOKapHbIe COOPHEIE C
MEXaHHYECKUM KpeIlileHneM KIIHH-
MIPHUXBATOM MHOT'OTPaHHBIX
TBEPAOCIIIABHBIX TUTACTHH C
OTBEPCTHEM; TOIIOPHUKU-CEKAUH; Ppe3nl
OTpE3HBIE U TMPOPE3HBIE TUAMETPOM OT
25 10 125 MM; Te3BHsL, pe3Iil s
CTPOTANIBHBIX CTAHKOB JIS
JepeBooOPadOTKH, pe3llbl TOKapHEIE
HalaiHbBIe, THIBI KPYTIIbIe CeTMEHTHBIE
13 OBICTPOPEKYITEH CTallN; ITHITET
CErMEHTHBIC U CETMEHTHI K HUM
qraMeTpoM oT 250 mo 710 MM, pe3nbl
TBepAOCIIIaBHBIC HaMalHbIE TOKapHBIS
TPOXOAHBIE, (Ppe3sl U3 OBICTPOPEKYITEH
CTalld MPOpPe3HbIe; MUIBI KPYTIIbIe
TIJTOCKHUE TS PaCIHIOBKH JIPEBECUHEL,
pe3nbl TBEPAOCIIIAaBHEIE TIENbHBIC
pacTOUYHBIE; HHCTPYMEHT
METAIUIOPEKYIMUIL, CTAHKH
KpYTIOTHIBHBIE TIEPEHOCHBIE IS
JEpeBOOOPaOOTKH.

11.

0AO
«Kuposrpaacknii
3aBOJ TBePABIX
CILIABOB»

624140,
CepanioBckas
o0macThb
r.Kuposrpan,
Ceepmnioa yi., 26A

Bomsdpamo-MomudieHOBOE 1
TBEP/IOCTUIABHOE PO 3BOJICTRO.
BrimyckaeMas IpOIyKITHS . BOTOKH-
3arOTOBKH U3 TBEPJBIX CIICUEHHBIX
CILTaBOB; BONMb(ppaM TOPOIKOOOpa3HEbIii;
KapOu1 Bolb(dpaMa mopoImKoodpa3HbIii;
IIACTHHEI TBEPAOCIIABHEIE
HalauBaeMBIe; CMECH TBEPIOCIIIIaBHEIC
TTOPOIITKOBELIE.
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12.

000 «Mepxom»

117042, r. Mockga,
np. Yeuepckuit, 1. 92,
oM. 5

[IpennpudaTusa peKOMeTalIuIecKon
TIPOMBIIILIEHHOCTH.
Bonsdpamo-MonmudaeHoBoe u
TBEPAOCILTIABHOE MTPOU3BOCTBO

000 "MepkoM" cnenuanu3upyeTca Ha
TIPOU3BOJICTBE PTYTHU U €€ COeTMHEHNH,
oKcua Bonmbdpama, GpeppoBonbdpama,
okcuaa cypeMEL. [lepepabaTeiBaeT
OTXOJIBl METATHYECKOTO BoIh(ppaMma.
[IpuHuMaeT Ha YTUIU3AIHIO
PTyThCOepKamme oTXoas! (PTyTh
BTOPUYHYIO, TIOMUHECTIEHTHBIE JIAMIIBL,
JIPJ1, JIHaT, mpubopsl ¢ pTYyTHEIM
HaATIOTHEHWEeM, TBEP/IbIe U KUIKHE
PTYTBCOJIEPIKAIIIE OTXOBL.

13. | OAO «MockoBcKHi 127018, Bonsdpamo-mMoaudaeHOBOE 1
Kom6unat TBepabix yn.llonkosas, 13, | TBEpOCTIIABHOE TIPOU3BOICTBO
CniaBoBy» r.Mockaga, Brmyckaemast mpoayKIusg: HHCTPYMEHT

MockoBckast 001 peKyuii TBEpAOCIIIAaBHBIN; TACTHHEI
TBEPAOCIIAaBHBIE MHOTOTPaHHBIE TSI
MEeTaITo00padOTKH.

14. | OO0 «HIIII «Aanda- | 620908, [IpeanpugaTus mepepabOTKH [IBETHOTO
Met» ExkaTepunOypr, . | moma (BTopuBeTMeThI).

[ysakumml [pusok3an | IlocTaBimku momrydadpuKaTOB U CHIPbS

bHag, 1. 50 [Ipennpudatus Mo Mpou3BOJICTBY
CIIEIICTANIEN U CILIABOB
®eppocrtaBHbIe TPEATPHUITHS,
Bonsdpamo-MonmudaeHoBoe u
TBEPAOCILITIaBHOE TTPOU3BOICTBO.
®eppocmnaBel, 1pods cTambHAs, 1PoOh
gyryHHas. AIIOMUHUEBBIE CIIIABEL.

15. | OO0 «HIIII Unmer» | 115230, r. Mocksa, | Bonsdpamo-MoaudaeHoBOE 1

2-i Haratunckuil | TBEpAOCINIABHOE TIPOU3BOJICTBO
npoesn, 1.6b TBepaocmnaBHbIE IIACTUHEI U W3/ETHS
co ckiana u o 3aka3. Cnmaset BHXK.
Cnnasel BM.
16. | 3A0 «Oxcuxnm» 620095, r. | Bonedpamo-MonmubieHoBOE T
ExarepunOypr, mp. | TBepAOCIIaBHOE TPOU3BOJICTBO,6.5
KocMonastog, 98a CrIpbe a7st MeTalTypruu
[Ipou3BoacTBO KOHIIEHTpaTa
MonuOeHa, epepadoTKa
MOJIHOIEHCOACPKAIIUX U MONMUO/IEHOBO-
HUKEJIeBBIX KaTaln3aToOPOB.
17. | OAO «IloGeaur» 362001, PCO- | Bonsppamo-Moaud1eHOBOE 1
Ananud, T. | TBEpPAOCIIaBHOE TIPOH3BOJICTBO
BrnanukaBkas, yi. | BombdpamoBsle,-Monub1eHOBBIE
3aBojckas, la MPYTKH, POBOJIOKA, DIEKTPO/IEI.
TBepnociaBHOE TPOU3BOCTBO: CIIABHI
BK, TK paznuunbsixdopMopazMepos,
cMecH, Kapouasl W.

18. | 3AO0 JITII 620026, CrIpbe a7st MeTalTypruu

PE3OHAHC» r.ExatepunoOypr, ®eppocIuTaBHbIE TPEATPUATHS
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yi.Boctounas, 71.92

Bomsdpamo-MomudieHOBOE 1
TBEP/IOCTUIABHOE MTPOU3BOJICTBO
Tpuokcua MoaubdIeHA, TPHOKCHT
BoNb()paMa, MOTHOJAT KaIbITHS,
(deppocIIaBhl.

19. | 3A0 «CapaToBckoe 410040, Caparos, nip- | [Ipou3BoacTBO MaTepuanos
npeanpusTHe T 50 metr OKTAOpS, | SMEKTPOHHOM MPOMBIIIIEHHOCTH.
NPOMBINLIEeHHOM’ 108, xopm. 50A Bonsdpamo-MonmudaeHoBoe u
3J1eKTPOHHUKH H TBEP/IOCIIIIABHOE TIPOU3BOJICTRO.
IHEPTEeTHK»

20. | OAO «CepnyxoBeknii | 142211, Poccus, | Kommanus ocyIiecTBIsSET CBOIO
HHCTPYMEHTATLHBIH MockoBckass 0011, | IeATeNHHOCTE B cdepe

CepryxoB, yi. | MeTtanmoobpabaTbsIBatolnee
3aBoJ «BHHTOC»
Compa, 1 obopy/ioBaHue, UHCTPYMEHT,
MaTepuanbl, TeXHOIOTUN;
MeTtannmoobpabaTbsIBatolnee
obopy/ioBaHue, UHCTPYMEHT,
TEeXHOIOTHH

21. | OAO «CxonuHcknii 119180 r. Mockga, 1- | Bonmsdpamo-MonmubieHoBOE 1
MeTaJLTy pruueckmii i ['onyTBUHCKUI NEP. | TBEPAOCIIIIABHOE POU3BOICTBO
KOMOHWHAT 1. 6, aTax 9 [IpouBoacTBO MUCYTB(UAA MOTHOACHA,
MeTtaaaypr» Mapok JIMU-7 u JIMC-140 TV 48-19-

133-90 u3m. 1,2.

22. 1 000 672000, t. Yuta, yn. | 'opHopyausie u oboraTuTeNbHEIE
«Crapareabckas Kypasnera, 40 TPEATPUSITHS .
aprean "Kpapn" JloOBIYa 1 MPOU3BOJICTBO JAparoleHHbIX

METAIIOB.

Bonsdpamo-MonmudaeHoBoe u
TBEPJIOCILIIABHOE TIPOU3BOJICTBO
MIPOU3BOJICTBO BOIL(PAMOBOTO
KoHIeHTpaTa Mapku KBI'T,
I'PaBUTAITUOHHBIN U (DIIOTOKOHIIEHTPATHI
MTaBUKOBOTO IMITIATa, JOOBIYA 30710Ta U
YIS,

23. | OAO «Tepekaama3z» | 361200, r. Tepek, yn. | [Ipou3BoacTBO OYpOBOro HHCTPYMEHTA.
TaryeBa, 1, KBP, | [Ipou3BoAcTBO anMa3HOTO MPaBAIIETO,
Poccus MPENU3UOHHOTO U NITH(OBATHLHOTO

HHCTPYMEHTA.

[Ipou3BOACTBO CHHTETUYECKUX alIMa30B.
[Ipon3BoacTBO KaMHEOOPadaTHIBAIONIETO
HHCTPYMEHTA.

[Ipou3BOICTBO OTpaHKU aIMa30B.

24. | 000 «Toprosblii 620017 r. | Bonedpamo-MonmubieHoBOE T
Jom Tyronnaskue ExatepunOypr yn TBEPOCIIIABHOE TTPOU3BOJICTBO.
MeTaLIIbD) Craphsix

OOJBIIEBUKOB 2a,
Kopt 2. od. 54

25. | OAO «XK OAO 630049, Poccus, | Bomsdpamo-MomubneHoBoe 1

H3B3-Cor03» r.HoBocubupck-49, TBEP/IOCTIITABHOE TIPOU3BOJICTBO.
Kpacnbrit [Ipou3BOACTBO MaTepHaloB

poCIeKT,220

3HeKTpOHHOﬁ MMPOMEBIHIINIICHHOCTH.

60




6.3. JlesTenbHOCTL HanOoJiee KPYNHBLIX MNpeANpHATHH Bojabppamo-

MOJIH0ICEHOBOTO H TBEPAOCIIABHOIO Npou3BoacTBa PP

6.3. JlesTenbHOCTL HanOoJiee KPYNHBLIX MNpeANpHATHH Bojabdppamo-

MOJIH0ICHOBOTO H TBEPAOCIIABHOTO Npou3BoacTBa PP

HaumMmenoBanue:

HOAQO «MxeBcknil HHCTPYMEHTAJBHBIA 3aB0OA»

OduunanbHbli caiiT:

http://www koround.ru/root/about/partners/izhevskii-instrumentalnii-zavod

Beinmyckaemasi npoayKIus:

Metannope:Xymnuii HHCTPYMEHT

IlpoTsxku u I IpommBku:

npoTsuKkH U npomuBky L 1o 700 MM, d o 100 mm.

Pe3usr:

Pe31pl TokapHbie npoxoaHsie otornyteie 'OCT 18877-73;

Pe31ipl TokapHblie npoxoansie npsmeie I'OCT 18878-73;

Pe31ipl TokapHbie npoxoaHblie ynopHbie npsimeie 'OCT 18879-73;

Pe31ipl TokapHble MPoxXoaHble yrnopHble oTorHyTeie 'OCT 18879-73;

Pe31el TokapHbie noapesHbie oTornyteie OCT 18880-73;

Pesnpl ToxkapHble pacTouyHBIe s 00paboTku ckBo3HBIX oTBepctuit 'OCT
18882-73;

Pe3upl TokapHble pacTouHble s 00paboTku rimyxux orBepctuit ['OCT
18883-73;

Pe31ipl TokapHbie oTpesHblie npsambie 'OCT 18884-73;

Pes1bl TokapHbie pe3rOoBbie As BHYyTpeHHe# pe3posl 'OCT 18885-73;

Pe31bl TokapHbIe pe3p0oBbie A5 HapykHOH pe3r0bl [OCT 18885-73.

Pesubl cTporanbHbie npoxoaHbie uzornyteie 'OCT 18887-73;
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Pesupl ctporanbHbie npsmeie — I'OCT 18891-73;

Pes1ibl cTporanbHbie Moape3Hble u3oruyThie, npsmeie — 'OCT 18889-73.

Pe311pl aBTOMATHBIE U PEBOJILBEPHBIE. MOJAPE3HbIE, IPOXOAHBIE U OTPE3HBIE.

MeTuuku:

MeTunku MaliuHHO-py4YHbIe A1 MeTpuueckoit pe3sosl 'OCT 3266-81;

MeTunku raeuHbie 1715 MeTpudeckoii pe3bosl, psimbie 'OCT 1604-71;

Metuuku qnst TpyOHOM nunuHaprdeckoi pe3posl 'OCT 3266-81;

Metuuku qnst mroiimoBoit nuuHaApudeckoii pe3rdbr OCT HKTII 1260,

MeTuuku st TpyOHOW KOHMYECKOH pe3bObl, Jii KOHHYECKOH AI0HMMOBOMN
pe36n1, TOCT 6227-80;

ITnamkwu:

[Tnamku kpyrasie ana metpuueckoit pe3sdsl 'OCT 9740-71;

[Tnamku qs TpyOHOM numuHapuieckoi pe3ros 'OCT 9740-71;

[Tnamku amst mroiiMoBoii numuHapudeckoi pe3posl, OCT HKTII 1260;

ITnamku a1t TpyOHOM KOHUYECKOH pe3bObl, KOHUUECKOH AI0HMOBON pe3bObI
I'OCT 6228-80.

Caepna:

Caepna ¢ HUIUHAPUYECKUM XBOocTOBUKOM cpeaHss cepun 'OCT 10902-77,

Caepna ¢ HIUIHHAPUYECKUM XBOCTOBUKOM JnuHHas cepuu ['OCT 886-77,

Caepiia ¢ KoHU4YeCKUM XBOCTOBUKOM cpeniHss cepusa 'OCT 10903-77,

Caepiia ¢ KOHUYECKUM XBOCTOBUKOM Y uTMHeHHas cepust ' OCT 2092-77,

Cgepna nientpoBounbie 'OCT 14952-75.

@pe3bl:

®pe3bl KOHIIEBbIE ¢ KoHUYeckuM xBocToBukoM I'OCT 17026-71;

®pe3bl KOHIIEBbIE ¢ UIUHApUiYeckuM XBocToBuKkoM ['OCT 17025-71;

®pe3bl guckoBbie 'OCT 28527-90;

®pe3bl nunuHapudeckue I'OCT 29092-91;

®pe3sbl oTpesHbie U npopesHsie 'OCT 2679-93;

@pe3bl TOPLEBEIE,
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®pe3bl yepBsUHBIC 1eJbHbIE JJ1 Hape3aHus 3yObeB-3Be3704eK K MPHUBOIHBIM
POJMKOBBIM U BTyJ104HBIM Liersim 'OCT 15127-83;

®pe3pl YepBAYHBIE YHUCTOBBIE JUISl LIIMUEBBIX BajOB C 3BOJBBEHTHBIM
npo¢unem 'OCT 6637-80;

@®pe3pl HEpBSYHBIE YUCTOBbIE OJHO3aXOAHbIE JUIS  LUJIMHIAPHYECKHUX
3yOuaThiXx Koj€c ¢ 3BoJAbBEeHTHBIM mpoduneMm kin. A, B TOCT 9324-80, TOCT
8027-86.

OcHOBHbIe HANPaBJIEHHUS /1eSITeJILHOCTH:

N3roTtoBneHue, Kak MNpPaBUJIO, HECTaHAAPTHBIX CPEJCTB TEXHOIOTMYECKOTO
OCHAIIIeHHUs POU3BOJCTBA (MHCTPYMEHT MeTal1000padaThIBaOIIMi —

PYYHOI U MAIIMHHBIN, TEXHOJIOTHYECKHE MPUCTIOCOOIEHHS, LITAMITHI,

npeccGopMbl, HHCTPYMEHT MEPUTEIBHBIN U pe3b0OHApE3HOM ).

ITpoayKiusi U3roTaBIMBaeTCs MO YepTeKaM U CIEeHUPUKALUAM 3aKaziuKa.

B03M0XHO KOHCTpYHPOBaHUE OCHACTKH MO 00pasily HU3Aeusl.
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HaumenoBanue:

OAO «I'uapomeTasypr»

OduunanbHblii caiiT:

http://www.hidromet.ru/russian/uc_59.html

Beimyckaemasi npoayKuus:
BonbsdppaMoBbIii aHTHAPU
Monuonart Kajablusg

KobanbT (B K00aIbTOBOMKEKE)

Hukenb (B HUKEIEBOMKEKE)

OcHoBHbBIE HanmpaBJeHUSA JeATCJIbHOCTH:

MeTantypriudeckoe mporu3BOICTBO.

HpOI/I3BOI[CTBO IMPOYKUX OBCTHLIX MCTAJIIIOB.

OnrtoBas npojiaxka LBETHLIX METAJJIOB.
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HaumenoBanue:

OAQO «Kupxkauckuii HHCTpYMeHTANbHBIH 3aBOI»

OdunuaabHbiii caiiT:

http://oaokiz.ru/gosty

Beinyckaemasi npogyKIus:

Peswpr nonbexHbIe

Pes1bl ¢ mnacTMHaMH U3 TBEPJIOTO CIljlaBa
Pe31ier U3 ObICTpOpEKyINeH cTanu

Pe31ipr Manoro cedeHus 11 MajgorabapuTHBIX CTAHKOB
[TnacTuHBI U3 OBICTPOPEKYIIEH CTaNH K pe3lam
ITunpl cerMeHTHBIE

@pe3bl OTpEe3HBIE

Ho>xoBouHble monoTHA

[Tuner q1s pe3ku TpyO

[TIramrbl, TUTheBbIE POPMBI

NHCTpyMEHT U OCHACTKa MO YepTeKam

Yenyru TepmooOpaboTku OBICTPOPEKYIIUX CTaleH

OcHoBHbBIE HATIPABJICHHS e TeIHbHOCTH:
PazpaboTka W MPOM3BOJCTBO METAIOPSKYIIETO0 W METAII000padaThIBAIOIIETO
UHCTPYMEHTA: Pe3Ibl TOKapHbIe HamaifHbIe, OTPe3HbIC W MPOpe3Hbie Hpe3bl, MUITBI
KPYIJIble CerMEHTHBIC W CEeTMEHTBI K HHUM, JHUCKOBBIC MUJIBI JUISI OTPE3KH TPYO M
THYTBIX Tpoduieii, MalIMHHBIE HOXOBOYHBIC TIOJOTHA, WMHCTPYMEHTBI IIO

HCPTEIKAaM 3daKa3duKa.

65



HaumenoBanue:

OAO «KupoBrpaackuii 3aBoJ TBep/bIX CILIABOB»

OduunanbHblii caiiT:

http://www Kkzts.ru/

Beinyckaemast mpoayKIus:
CMeHHbIe MHOTOIPaHHbIE MIACTHHBI
HamanBaemble MIaCTUHBI
N3penus 1y1ss MOHOJIMTHOTO UHCTPYMEHTA
Uznenus mst 06paboTKH METAIIOB JIaBJIEHUEM
Uznenus nys OypeHws
N3penus cnennanbHOro Ha3HA4YEeHUS
NHCTpyMEHT rOpHBIN, TOPOKHBINA U CTPOUTEIBHBIN

[TopormkooOpa3Hbie moryhadpuKat

OcHoOBHbIE HANIPABJIEHUS e TEJILHOCTH:

IIpon3BOACTBO TBEP/BIX CIIABOB, OPOIIKOBBIX MAaTEPHAJIOB U TPUOKCHIA
BOJIb(hpama.

ITpousBoacTBo okosio 6000 THIOB MapKkopopMOpa3MepoB TBEPAOCIIIIABHON
MPOIYKIIHH, KOTOpasi OXBaThIBaeT IMPAKTHYECKH BCe OOJACTH ITPUMEHCHUS
TBEP/IBIX CIUIABOB:

- o0paboTka  MeTaJUIOB,  HEMETANIMYECKUX  MaTepHaloB U
TPyZAHOOOpaOaThIBAEMBIX CILIABOB pE3aHUEM,

- OypeHue TOpHBIX MOPOI,

- OeccTpykkoBasioOpabOTKa  METa/VIOB  BOJOYEHHEM, JaBICHHUEM,

IITAMITOBKOM.
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HaumMmenoBanue:

OAO «MockoBekuii Komounar TBepabix CniiaBos»

OduunanbHbiii caiiT:

http://www.sandvik.com/

Beinmyckaemast mpoayKIus:

UHCTPYMEHT JJs TO4YEHHUs, (pe3epoBaHUS U CBEPICHUS HHCTPYMEHT
PEXKYILIUNA TBEPAOCILIABHbIN

IJIaCTUHBI TBEPAOCIIABHBIE MHOTOTPaHHBIE 711 MeTal1000paboTKu

UHCTPYMEHT TBEPAOCIUIABHBIN I METaio00pabOTKH TIACTUHBI CMEHHBIE
MHOTOTpaHHbIe AJI1 TOYEHHUS, (pe3epoBaHUS H CBEpJCHHUS IIUPOKHUN BLIOOD
CMEHHBIX MHOTOTPaHHBIX IJIACTHH U MHCTPYMEHTA JIJIsl TOUCHUS, pe3epoBaHus U
CBEpJICHHUS

pa3paboTKa M  TNPOU3BOJACTBO  HECTAaHAAPTHOIO  HMHCTPYMEHTa U
TBEPJOCILIABHBIX HU3JEIHHI MO0 UHAUBUYaJIbHBIM 3aKa3aM

NPOU3BOACTBO M IIOCTaBKa MPOAYKIMH U3 HEpPKaBEIOUUX CcTajled u

HHUKCJICBbLIX CILJIABOB

OcHoOBHBIE HANIPABJIEHHS [1eSITEJIbHOCTH:
IIpon3BOACTBO LIBETHOW METAJLTYPTHH.

Bonshpamo-monubaeHOBOE U TBEPAOCIIABHOE TPOU3BOJICTRO.
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HaumenoBanue:

OAO «IloGeanT»

OduunanbHblii caiiT:

http://oao-pobedit.ru/

Beinyckaemast mpoayKIus:

TyronnaBkue MeTaIbL:

BonsdppamoBbie 1 MOIHOACHOBbIE TOPOLIKH

BonshpaMmoBbie # MOTHOIEHOBBIE INTAOUKH

BonbsdpaMoBbIii 1 MOTUOAEHOBBIH MpoKaT (MPYTKH, TPOBOJIOKA)

Penuii, MeTaJsTMuECKUii B BUJIE MIOPOLIKA U IITAOUKOB

Kap6uasl Bomshpama

TBepble criaBbl:

[InacTuHbBI HamanBaeMble AJS PEXKYIIEro HHCTPYMEHTa

[InacTUHBI CMEHHBIE MHOTOTDaHHBIE

[TnacTuHBI 17151 TepeBOPEKYITUX Ppe3 U CBEPI

IInacTUHBI 17151 OCHAIIEHHUS] TOPHOTO HHCTPYMEHTA

BcTaBKU-3aroTOBKHU AJ1S1 BEICAIOYHOTO HHCTPYMEHTA

BeTaBku 1715 pa3AeauTeNbHbIX U THOOYHBIX IITaMITOB

Bos10K1-3aroTOBKH 17151 BOJIOUEHUS TIPOBOJIOKU U MPYTKOB KPYTJIOTO CEHEHUS

Bo0s10KH-3aroTOBKH 17151 BOJIOUEHHUS HIECTUIPAHHBIX PYTKOB U TPYO KPYTIJIOro
CeUeHUs

HeCTaHI[apTHBIe HU3JICTNS U3TOTOBISICMBIC 1O HEPTCIKAM 3aKa3inKa

OcHoBHBbIE HANIPaBJIeHHUA eSITeJIbHOCTH:
Pa3zpaboTkan 0CBO€HHE HOBBIX MapOK TSIKEJBIX CILIABOB.
Pacimmmpenue npou3BOACTBAa CEPUHHON NPOAYKLUHHHOBBIX MAapPOK TAKEJBIX

CIIJIaBOB.
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HaumenoBanue:

OAOQO «Tepexkaama3zy»

OduunanbHblii caiiT:

http://www.terekalmaz.ru/

Beinyckaemast mpoayKIus:

AnMa3HbId HHCTPYMEHT JU1sl MAIIMHOCTPOCHUS

Anma3sHble OypoBbie KOPOHKH U PACIIUPUTETH

AJMa3HBIH CTPOUTENBHBIH HHCTPYMEHT U HHCTPYMEHT sl KAMHEOOpaOOTKH
ToBapsl HapogHOTO MOTPEOICHUS

CuHTeTHYeCKHEe ajIMa3bl U MOPOLIKU

bpuinaHTsI
OcHoBHBIE HANIPABJIEHHS [1eSITEJIbHOCTH:

HpOI/I3BOI[CTBOI/IHCprMeHTOB C IPUMCHCHHUCM IIPUPOAHBIX U CHHTCTUYCCKUX

anMa30B, HOMEHKJIATYPHBIN psAJl KOTOPOro cocTtasisieT 14 Thicad TUOPa3MEPOB.
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Paszgen 7. IlpoBeneHue HCNBITAHHI HAHOAHCHEPCHBIX MOPOLIKOB H
HAHOKPHCTAVIHYECKHX IMJIEHOK KOHCTPYKUHOHHOIrO H (pyHKIHOHAJIBHOIO

HA3HAYCHHUSA HA OCHOBE PECIKHX TYIOIJIABKHUX H PEAKO3EMEC/IBbHBIX ME€TAJJI0B

7.1. HccnenoBanne coctaBa, Mop}oJoruu mnojay4yaeMbiX HNOKPbITHH
ABOHHBIX KapOHI0B Bob(ppaMa H MoIHOACHA HA Pa3JIHYHBIX MOAJI0KKAX

Hccneoosanue cocmaea, Mmoponozuu  noayuaemvix HOKpbImMuil
0BOUHBIX KAPOUO 08 80/IbpamMa u Mo IUOOEHA HA HUKEIE80U NOON0IICKE

KonuvecTBeHHBIH aHanu3 (QIIyOpEeCHEHTHBIM METOAOM TIIPH  aHAJINU3e
MOKPBITHH 3aTPyJHEH, TaK KaK JIOBOJIBHO CJIOXKHO IOCTPOUTH KaJMOpPOBOYHBIE
3aBUCUMOCTH, IIPUTOTOBHTHh CTaHJAPTHBIE OOpPa3Ibl MOKPHITHH COAepKaIIHX
BosibppaM W MonuOneH. BnusHWe KOHIIGHTpallMd Ha JJIEMEHTHBIH COCTaB
MOKPBITHH OoJiee YETKO TPOCIEKHUBACTCS TpPH  MONYYSHUH TOKPBHITUH Ha
HUKEJIEBYIO TOMJIOKKY. [l03TOMy KOJHMYECTBEHHYIO HWHTEPHPETAIIMIO MBI
MOTTBITATTMCH MPOBECTH Ha o0Opa3liax, ¢ HUKEJIEBOH MOTOKKON MPUTOTOBICHHBIX
NpH OJMHAKOBBIX YCIOBHSX (IUIOTHOCTh TOKa, IUIONIaAb, TeMIleparypa) H
OTIUYAIONTUXCS TOJIBKO KoHIeHTparuei Li,MoQO, B pacmiase Puc 3- 6.

40mV 3.99mA 0.080c LiF200(1) 786..3334 mar 2<60,30>

M,mA AHanmuTadeckas THHUS Lunt/c
1244 1 WLB2 1250.3
1281.4 W LB1 1959.9
1502.7 Ni KB 223655
1662.1 Ni KA 103946.2
_ma? L B

400 1000 500 2000 2400 3000

JnuHa BONHEL, MA
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Puc. 3. AHaiu3 TOKpPBITUA, TOJYYEHHOIO W3
Na,WO04(47,0)-Na;Mo04(47,0)-LioMoO,  (1,0)-Li,CO5(5,0)
MOJUTOXKKE.

40mV 3.99mA 0.156¢ LiF200(2) 801..3334 mar 2<60,30>

M,mA AHanutndeckas JIHHUS Lunt/c
1267.7 Mo KB 1655.3
1425.0 Mo KA  10157.3
2564.1 W LBI1 2157
3002.2 N1 KB 1862.6
33174 N1 KA 3880.0
HMnic=1000
10 Eg
g
g
¥
i
5 2
\ =
3 = 3 =
2 2 - % 5
i, J L i .i. ?f ILF
a0a 1000 1500 2000 2500 a0an
ANWHE BOMHEL WA
Puc. 4. AHaiu3 TOKpBITUSA, TOJYYEHHOIO W3
Na,W0,(47,0)-Na;M00,4(47,0)-Li,MoO,  (1,0)-L1,CO5(5,0)
MO/JIOKKE.

40mV 3.99mA 0.080c LiF200(1) 786..3334 mar 2<60,30>
M,mA  AnxanmuTHdeckas JIHHUS Lunt/c
1089.8 W LGl 3031.3
1240.1 W LB2 3075.1
1279.2 W LB1 10725.9
1501.8 Ni KB 237270.3
1664.6 Ni KA  749754.7

umMnic™1000

[}
=
=
700

600
500
400

300

HiKp

200

100

)
L]
o
[

%
2000
JnNKHa BONHEI, MA

500 2500 3000

pacrnaBa (Mo %):

Ha  HUKEJIEBOU

pacrnaBa (Mo %):

Ha  HUKEJIEBOU

71



Puc. 5. AHanu3 TNOKpBITHS, MONyueHHOro M3 pacrasa: Nay,WO0,(45,0)-
Na;M004(45,0)-L1,MoOy (5,0)-L1,CO5(5,0) Ha HUKENeBOI MOTOKKE.

40mV 3.99mA 0.156¢LiF200(2) 786..3334 mar 2<60,30>

M.mA
1263.3
1422.5

25672
2955.7

umnic™1000

AHanuTuyeckas JUHUS

Mo KB

Mo KA
W LBI1

W LAI

40

an

70

o Ko,

B0
50
40
30
20 .

10

NiKg,

MiKp

Wi,

3
=

- Cu kg

L_ L.
500 1000 1500

=

o
2000 2500 300
JnKHa BOMHEL, MA

Lunt/c
8646.5
55633.4

773.3
920.5

Puc. 6. AHanu3 TNOKpBITHS, MONyuYeHHOro u3 pacrasa: Nay,WO0,(45,0)-
Na;M004(45,0)-L1,MoOy (5,0)-L1,CO5(5,0) Ha HUKENeBOI MO TOKKE.

Kaxk BUJHO W3 CpPAaBHCHHUA WUHTEHCUBHOCTEH MO AQHAJIUTHYECKOM JUHHH

Bodb(pama WLBI1

Npu yBEAWYEHHH KoHIeHTpauuu Li,MoQOy

B 5 pa3

uHTeHcuBHOCT WLBI1 yMmenbmiaercs B 5,47 pa3, a HHTEHCHBHOCTH JIMHUHU

MonubieHa yBennuuBaetcs B 5,47 pa3 Tabnuia 3.

Tadauna 3.

3aBUCUMOCTh WHTEHCHUBHOCTEH aHAIUTHYCCKUX JUHUH BOJ'IB(i)paMa )51

MonubIeHaoT KoHIeHTparmu L1;MoQOy

C (L1;,Mo0O,), monb.%

NHTeHCUBHOCTH

AHAJIUTUYECKOU JIMHUU

HNHTEeHCUBHOCTH

AHAJIUTUYECKOU JIMHUU

Bosibppama WLB1 MonubieHa MoK A
1,0 10725,9 10157,3
5,0 1959.9 556334

>
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Takum 00pa3oM, MPOBEJACHHBIC UCCICAOBAHHS IO BIUSHUIO KOHIIEHTPAIUU
MOJIMO1aTa JIUTHS Ha COCTaB IMOJYYaeMBIX OCAJKOB MOKA3alH, YTO ONTHMAaIbHOU
KOHI[EHTpaIel nis nosydeHusi mokpeiTus coctaBa (W.Mo),C ¢ coxepxanueM
Bonbdhpama u MonmubaeHa 1:1 (1 monp W : 1 mons Mo) sBnsieTCs KOHIIEHTpaIus

2.5 moap% Li,Mo0QO;,.

Buieoont k pazoeny 7.1.

1. BrepBble moOay4deHBI IOKPBHITHS JBOWHBIX KapOWAOB Bojb(dpama u
MOJIHOZICHA Ha Pa3IUYHBIX IMOJIOKKAX METOJOM JJICKTPOXUMUYECKOTrO CUHTE3a U3
HUOHHBIX PacIlyIaBOB;

2. HaligeHbl oNTHMaJbHBIC YCJOBHS MOJYYCHUS HAHOKPUCTATHYCCKHX
TJICHOK KOHCTPYKIIMOHHOTO M (PYHKIIHOHAIBHOT'O HAa3HAYCHHS HA OCHOBE JIBOMHBIX
KapOua0B BoJbhpama u MonuO/IeHa,

3. UccnenoBaH coctaB U MOP(MOJOTHH MOJYYSHHBIX MOKPBITHH ABONWHBIX

KapOuI0B Bodb(pama u Moaub/IeHa.

7.2. A3mepeHne TONMMHBI NOJYYeHHBIX NOKPBITHH ABOHHBIX KapOoHa10B
BoJIb(ppaMa U MOJINOACHA HA PA3JIHYHBIX MOAJI0KKAX

MBI TIPOBOAMIN TakKe ONpPEJSTICHHe TOJIIMUHBI MOJydaeMbIX MOKPBITHH
KapOu 0B BoJabppama U MonnOaeHa Ha HUKeneBol noanoxke (Puc 7 -14).

TommuHa NOKPBITHS JABOMHOrO KapOujga BodbhpamMa W MOJTUOACHA
MOJY4YSHHOTO TPH CISIYIOIUX YCIOBHSIX:

cocTaB anekTposnta, Moib %: Na,WO, (47,0) —Na,MoO, (47,0) —Li1,Mo00O,
(1,0) —Li,CO5(5,0)

IoTHOCTH Toka - 0,075 Alem?

temmepatypa — 900 °C

cocrasuna:; 10-15 mxm
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Puc. 7. CHI/IMI(I/I‘ cpe3oB 00pasIoB noxpmmﬁ MOJYYEHHBIX W3 paclliaBa
(Mmons%) Na,WO, (47,0) —Na,MoO, (47,0) —Li;MoO, (1,0) —Li1,CO5 (5,0) Ha
HUKeJeBOH MOAI0KKE.

TommuHa mMOKpBITHS JBOWHOrO KapOuaa BodbhpamMa H MOTUOACHA
MOJYYSHHOTO TPH CIeIYIOIUX YCIOBHSIX:

cocTaB 3neKTpoauTa, Moib % : Na,WO, (45,0) —Na,MoO, (45,0) —Li,Mo00O,
(5,0) —Li,COs (5.,0)

IoTHOCTh Toka - 0,075 Alem?

temrepatypa — 900 °C

coctaBuaa; 20-25 MKM.
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Puc. 8. CHUMKH cpe30B 00pa3lloB MOKPHITHH MOJYYEHHBIX H3 pacIliiaBa
(MOHB%) Na2W04 (45,0) —NaQMOO4 (45,0) —LiQMOO4 (5,0) —L12C03 (5,0) Ha
HUKeJIEeBOH MOAI0KKE.

Hccneoosanue cocmaea, moponocuu  noyuaemvlx  nOKpbIMU
0BOHHBIX KAPOUOO08 G0/IbPpaAMa U MOJIUOOEHA HA MOTUDOEHOBOU NOOJI0IICKE

BrusiHMEe KOHI[EHTpAIlMU Ha 3JIGMEHTHBIH COCTaB MOKPBITHN TakKKe UETKO,
Kak W B Cly4ae C HHKEIEBBIMH MOJJIOKKAMU TPOSBISETCS TNPHU IOJYyUCHUU
MOKPBHITUH Ha MOJHOIEHOBYIO TOMIOXKKY. Jlns oOpa3noB ¢ MonuOIeHOBOMH
MOJIJIOKKOM OBII NMPOBEACH PEHTIEHO(IIOOPECIICHTHBIN JJIEMEHTHBIH aHaNH3,
PE3YNBTAThl KOTOPOTO NMPUBE/ICHBI HIKE.

40mV 3.99mA 0.080c LiF200(1) 786..3334 mar 2<60,30>

M,mA  AnxanuTHdeckas JIHHUS Lunt/c

1098.0 W LGI1 21652.1
12373 W LB2 6859.8
1278.5 W LBI1 132879
1480.4 WLA1 24389.2

75



MMn/c=1000

Cu K,
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20 g &
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Lah AP ilM A =

-
a00 1000 1500 2000 2500 3000
OnKHE BOMHB, MA

Puc. 9. Ananu3 moKpeITHS, MONy4YeHHOro u3 pacmiasa (Monb%): Na,WO,
(47,0) —Na,MoO, (47,0) —Li,MoO, (1,0) —-Li,CO5; (5,0) Ha ™mMonubGaeHOBOMH
MOJTIOKKE.

40mV 3.99mA 0.156¢ LiF200(2) 786..3334 mar 2<60,30>

M,mA Ananutndeckas JIMHUS LLunt/c
1239.0 W LB2 53354

1276.3 W LBI1 12393.0
1479.3 W LA1 18028.8

1664 .5 WLL 2663 .3

25 Oj

20 B

14 g

10) -§ Md

] TG o g

Mod. 3

a00 1000 1400 2000 2500 3000
OnuHa EONHEI, MA

Puc. 10. AHanu3 NMOKpBITHSA, MONYYeHHOTo U3 paciiasa (Moib%): Na,WO,
(46,25) —Na2M004 (46,25) —LiQMOO4 ( 2,5) —LiQCO3 (5,0) Ha MOJ'IH6I[CHOBOI>1
HOJIJIOXKKE.
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40mV 3.99mA 0.156¢ LiF200(2) 786..3334 mar 2<60,30>

M,mA Ananutndeckas JIMHUS Lunt/c
1093.0 W LGI1 7175.2
1239.2 W LB2 14897 4
1279.5 W LBI1 45469 3
1479.0 WLA1 71321.7
umMnic*1000
80 :?E
=
70
60| A
5
a0) = 2
40 EE
a0 g
5
20 é? = :3
10 =
" W

500 000

14500 2000 2500 2000

JAnMHa BOMHEI, MA

Puc. 11. AHanu3 MOKpHITHA, MONYYeHHOTo U3 paciiasa (Moib%): Na,WO,
(45,0) —Na,MoO, (45,0) —Li;MoO4 (5,0) —L1,CO; (5,0) Ha MonubaeHOBOM

IIOUTOKKE.

Kaxk BUJHO W3 CpPaBHCHHUA WUHTEHCUBHOCTEH MO aQHAJIUTHYECKOM JUHHH

Bodbppama WLA1 npu yBenuueHuum xkoHueHtpamuu LiMoO; B 5 pa3

uHteHcuBHOCT WLA1 ymenbmaercs B 3,4 paza (Tabnuma 4).

Tab6auua 4.

3aBHUCUMOCTh, HMHTEHCHUBHOCTEH aHAJIUTHYECKUX JIMHHH BOJ'IB(i)paMa oT

KoHIeHTparuu Li,MoO,

MHTEeHCUBHOCTD AHATUTHYECKOU
C (Li,MoQy,), Monb.% nuHuK Bobppama WLA1
1,0 24389.2
2,5 18028.8
5,0 71321.7

77



Taxxe mNPOBOIWIM ONpejeieHHE TONINUHBI IMOJTyYaeMbIX ITOKPBITHH
KapOuI0B BoJb(hpaMa U MOUOIeHa HA MOJTHOIEHOBOH MOTOXKKE.

TonmuHa NOKPBITHS JABOMHOro KapOujga BodbhpamMa W MOJTUOICHA
MOJIy4YEHHOTO MPH CIEAYIOIMUX YCIOBHAX:

cocTaB dnekTposnuta, Mok % :Na,WO, (47,0) —Na,MoO, (47,0) —Li.MoO,
(1,0)-Li,COs (5,0).

IoTHOCTH Toka - 0,075 Alem?

temmepatypa — 900 °C

cocrasuna: 9,0-10,0 MxMm

Puc. 12. CHuMKH cpe30oB 00pa3IoB MOKPBHITHH TOJYYCHHBIX W3 paciljiaBa

(Monp%): Na,WOy (47,0) — NayMoO, (47,0) — Li;MoOy4 (1,0) — Li,CO; (5.,0) Ha
MOJHAOIEHOBOH ITOIOXKKE.

Hccneoosanue cocmasa, mophosiozuu noKpoimuil 080UHIX KapOUdoe
80IbPpama u Mo 1ubOOEeHA HA CMATILHOU U MEOHOI NO00J10IICKe

Ha cransHO#, Ha MeTHOM TTOI0KKAX OBLIH MOJIYYEeHBI POYHO CIICTIJICHHBIE
MOKPBITHS CO CJISTYIOITUMH TOJIITHHAM:

Cu — 8-10mxkwm;

Cranp —11-13MKMm.
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Puc. 13. CHUMKH cpe30B 00pa3l[oB MOKPHITHH MOJy4YEHHBIX W3 pacriaBa
(MOJ’IB%): Na2W04 (46,25) —Na2M004 (46,25) —L12M004 (2,5) —LiQCO3 (5,0) Ha
MEJHOM IMOJUIOKKE.

RTERR LS 1

Puc. 14. CHuMKH cpe3oB 00pa3loB MOKPHITHH MOJYYSHHBIX W3 pacliiaBa
(MOHB%) Na2W04 (45,0)—N32MOO4 (45,0) —LiQMOO4 (5,0) —LiQCO3 (5,0) Ha
CTalbHOM MOJI0XKKE.

3aBUCHMOCTH COCTaBa MOKPBITHS OT COCTaBa OJJISKTPONHTA JJIsl JIAHHBIX
MOJIIOKEK aHaJOTHYHBI, 3aBHCHMOCTSM, YCTAHOBJICHHBIM I IOKPBITHH Ha
HUKEJICBBIX W MONHOJCHOBBIX TMOJJIOKKAX. C YBEJIHYCHHEM KOHICHTPAIMH
Li;MoQO, nHabmonaercs: yMEeHBIIIEHHE coJlepKaHUe Bonb(hpamMa U yBEeJIUIUBACTCA
coJiep)KaHue MOJTUOIeHA.

Hccneoosanue hazoeozo cocmasa nokpvimuil oibpama u moiudoena

Metonom pentreHotazoBoro aHamuza ObLT HccienoBaH (Da3oBbIH COCTaB
MOJyYEHHBIX IMOKPBITHH Ha pPa3IHYHBIX IMOJIOKKAX, pe3yNbTaThl KOTOPBIX

npueneHbl HUxe (Puc. 15-19).
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Puc.15. PeHTreHorpamMma TOKPBITHS JABOMHOro KapOujga BodbPpama U
MonubaeHa Ha MonMOAeHOBOM moanoxkke: l-ctannaptHbie nauauu Mo,C 2-
ctadjaptHbie nuHUU W,C, 3-cTranaaptHbie nTuHuu Mo.

e e S S

Puc.16. PeHTreHorpamMma MOKpHITHS TBOWHOTO KapOuaa BoibkhpaMa U MOJTHOIeHA
Ha HHKeJeBOW mnoanoxkke: 1-cranaapTHbie JUHUU W,(C, 2-CcTaHJapTHbIE JUHUU
Mo,C, 3-ctannapTHbie TUHHH Ni.
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Puc. 17. PertrenorpamMmmMa moKphITHSI IBOWHOTO KapOuaa Bojdb(ppama u Monub/ieHa
Ha MeJIHOW mnojnoxkke:. 1-cranaapTHbie TuHuu W,C, 2-ctanaapTHbie TMHUU M0,C,
3-ctanpapTtHeie TuHUU Cu.
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| I |
1= 26 34

Puc.18. PertrenorpaMma mokpeITHs 1BOHHOTO KapOuaa Bosibppama u MonuO1eHa
Ha cTallbHOW mojuioxke: 1-ctanaapTHbie TuHuu Mo,C, 2-cTanapTHBIE TUHU
W,C.
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Puc. 19. PenTrenorpamMmma mokpsITHS IBOHHOTO KapOuja Boibhpama U MOITHOIeHa
Ha anMma3zHoil mnojyuioxkke. l-cranpaptHbie auHuu W,C, 2-cTaHAapTHbIE JTUHUU
Mo,C, 3-cTaHaapTHBIE JUHUH aIMasa.

Buieoont k pazoeny 7.2.

1. TlpoBeneHwsl HcCCNENOBaHHS IO HW3YYCHHIO TOJIIMHBI TOJYYCHHBIX
MOKPBITHH JBOMHBIX KapOWAOB Boib()pamMa M MONUOAEHA Ha HUKEJIEBOM,
MOJIMOIEHOBOM, MEJTHOM, CTAILHOM MOIIOKKAX.

2. M3yueHa 3aBHCHMOCTH COCTaBa IOKPBITHS OT COCTaBa JJEKTPOJIUTA U
YCTaHOBJIGHO, HYTO C YBeJWUeHHeM KoHIeHTparuu LiMo0O,;  Habmonmaercs
YMEHBIIIEHUE CoJIep)KaHue BoJIb(ppaMa U yBETHIHBACTCS COJIEP)KaHUEe MOJTHOICHA.

3. Metonom peHTreHO(a30BOr0 aHaW3a YCTAHOBJIEHO, HYTO B COCTaB

MOKPBITUH BXOMSIT IBOHHBIE KapOouabl Bonbdpama u monudaena (W,C, Mo,C).
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7.3. UccnenoBanue (pa3oBOro 1 XHMH4€CKOr0 COCTABA HAHOPAa3MEPHBIX
MOpOLKOB KapOuaa BoJbdpama

JIns  mpoBeneHUs HUCCAeAOBaHUM (a30BOro M XHMHYECKOT'O COCTaBa
HaHOpa3MepHBIX  TMOPOIIKOB  Kapbuaa  Bodbppama  Obuld  HapaOOTaHBI
3KCIIEpUMEHTaIbHBIC MapTUU HAaHOPA3MEPHBIX MOPOIIKOB KapOuaa Bonb(ppama Mo
O0TpabOTaHHBIM ONTHUMAJIBHBIM COCTaBaM paciyiaBa U pPeKUMaM 3JIEKTPOCHHTE3aA.
Ilo maHHBIM peHTreHo(]a30BOro aHaau3a MPOAYKTaMH IMMOTEHIHOCTATUYECKOTO
AJIEKTPOJIN3a PACIIABICHHBIX BOJb(paMaTHO-KapOoHaTHBIX cucTeM Na,WO,4(51,0
Monb.%)-Li1,WO,4(34,0 Monb.%)-L1,CO5; (15,0 monb.%) sBaseMcs MOHOKapOH
Bonbdhpama (puc 20).
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Puc.20 PenTreHorpaMmma KaTOJHOTO OCaJKa, MOJTYYSHHOTO TaJIbBAHOCTATHYECKUM
anektponuzoM U3 pacmiaaBa NayWO04(51,0 monb.%)-Li,WO4(34,0 momnb.%)-
L1,CO5-(15,0 monb.%), kaToq — HUKENEBBIH CTepKeHb. S=3.4 em. T=900° C.
IInorHOCTH TOKA 1,0+8.0 Alem®. 1 — cTaHjapTHbie TuHUU WC.

JI71s1 KOJTM4EeCTBEHHOT'O 3JIEMEHTHOTO aHANIN3a MOJyHeHHBIX HaHOPa3MEPHBIX
MOPOIIKOB Kapdujaa BoJb()pama CTPOUIIH KaJIUOpOBOUHYIO KpHBYr0. [lis aToro
BOJb(hpaM BBICOKOM YHCTOTHI pacIiaBisieM B cMecH HuTpata Hatpus (95,0 mac. %)
— ruapokcua Hatpus (5,0 mac. %). W3 mnomydeHHoromnsiasa, COJAEpKalIero

BOJb(paM TOTOBUM KaTHOPOBOYHBIE 00pa3Ilbl. /(7151 3TOro M3rotaBnuBamu TabJeTKy
83



U3  TOJNYYEeHHOTO  paciijlaBa  CIEAYIOIIMM  o0pa3oM.  aJIOMHHHUEBBIN
npobonepxkatenb B (opMe HMUIUHApPA HAMOJHSAIN pacriaaBoM. OCTHIBINUH IJ1aB
(TabneTKy) aHaTU3UPOBATH PEHTTEHOCTIEKTPATbHBIM (PIIYOPECIICHTHBIM aHaTH30M
Ha cojepkaHue Bonb(pama. M3 JOaHHBIX TO 3HAYCHUIO WHTCHCHBHOCTEH WU
COOTBETCTBYIOIIUX KOHI[EHTPAIUH CTPOWIH KanuOpoBOYHBIN rpacduk. Beisonunu
CPEIHIOI0 JIMHUIO KaJTMOPOBOYHOTO rpauKa U PacCYHTHIBAEM COOTBETCTBYIOIIEE
eMy JHHeiHoe ypaBHeHue (puc. 21).

VpapHeHHe cpeJHeH JHHHH KaTHOpoEodIHOTo rpadHKa :

y = 0,00002*x(HIMIL.) - 0,0955

C (W), macc. %o
I
=]
|

1,5

0 20000 40000 60000 30000 100000 120000 ITnm

Puc. 21. KanubpoBouHasi 3aBUCHMOCTh. KOHIIEHTpaIlus Boib(hpama (B IIaBICHOM
anekTponute) (Macc.%) — Ummynbc.

HaBecky kapbuaa Bonbhpama wmaccoit 0,2 r. mepeHocunn B
CTEKJIOYTJepOAHBIH TUrenas, oobemMoM 50 mut. lo6aBnsanul9,0 r. HutpaTa HaTpus u
1,0 r. ruapokcuna Hatpus. IlonydenHnyro cmech HarpeBanu no 350°C B TeueHue
20-30 MuH. — 10 pacTBOpeHHUs KapOuaa BoJbdppama.

ITocne pacTBopeHHs KapOHWJa TOTOBWJIM TalOJNeTKy W3 MOJYYEHHOTO
pacmiaBa. [[ns 3Toro anmroMuUHHUEBBIH mpobOoaepxkaTeabr B QopMmMe LUIHHIpa
HamomHsn  pacryaBoM.  OcTeiBmmi — 1naB  (TabyeTKy) — aHAIH3WPOBAaIU
PEHTTeHOCTIEKTPaIbHBIM (DJIyOpPECLIEHTHBIM aHAJIU30M Ha COJiepKaHue Bosib(hpama.

ITo xanmuOpOBOYHONM KpPUBOW OIpEeAeNUIN coiepKaHue BoJibppama, KOTOpoe B
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aHANMM3UpyeMbIx oOpasmax coctaBmiio 91,5-93,4% ot Macchl HaBeCKU OTOOpaHHOMN
JUIS aHANIH3a.

IIpoBeneHsl aHanW3 Ha cojAepKaHUs oOImero yriepoaa o0pas3IoB
MOJYYEHHBIX B pe3yJbTaTe IajJbBaHOCTATHYECKOTO 3JIEKTPOJIU3a B PACIIaBICHHBIX
cuctemMax Na;,WO4(51,0 monb.%)-Li,WO434,0 monb.%)-Li1,CO5(15,0 Mons.%)
npu mwioTHocTH Toka 1,0+8,0 A/eM® Ha amammsatope multi EA 2000 ¢ mMomymem
CS. Amnxamuzarop mnpeacTaBiseT coOOH  CNeUUaTIU3UPOBAHHYIO  CHUCTEMY,
MO3BOJIAIOIIYI0 COBMECTHO WM pa3/elbHO OIpeAessTh oOllee coaep:KaHHue
yraepojia B TBEPABIX, MacToOOpa3HBIX H JKUJIKHX ofpasmax, IyTeM
BBICOKOTEMIIEPAaTypHOTO OKHCIEHHUS B IMOTOKe Kuciopoaa. s 3Toro HaBecky
maccoii 0,2 T mepeHecad B KepaMHUECKUN THUTedb M JIOCBUIAIM B KaMepy
BBICOKOTEMIIEPATYPHOTO  OKHCJIEHHST C TIOMOIIbI0 aBTogo3aTopa. OOiee
colep:KaHUEe YIiepoAa B aHAIUW3HpPYyeMbIX oOpasmax coctaBuno 7,4-8.5 % or

00111e i Macchl.

Buieoont k pazoeny 7.3.

1. TlpoBeneHbl HCcleOBaHHS MO H3YYCHHUIO (Da30BOTO U XUMHUYECKOTO
COCTaBa HaHOPa3MEPHBIX MOPOIIKOB KapOuaa Boiabdpama.

2. MeTonoM peHTreHo(]a30BOTrO0 aHalW3a YCTAHOBJIEHO, YTO MPOAYKTAMH
HOTEHITHOCTATUYECKOTO AIIEKTPOITH3a pacIIaBIeHHBIX BOJIL(paMaTHO-
kapOooHaTHBIX cucTeM NayWO4(51,0 Monb.%)-Li,WO4(34,0  momnb.%)-Li,CO;
(15,0 monb.%) siBnsiemcs MoHOKapOu 1 Bonbdppama -WC.

3. YcTaHOBJEHO, UTO cojiepKaHue Bonb(pama, oOpaszinax coctaBuio 91,5-

93.,4%.
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7.4. HUccnepoBanne JIEKTPOKATAJIUTHYECKOH AKTHBHOCTH

HAHOPa3MePHBIX MOPOWIKOB KapOuaa Bobdpama

Karanurnyeckas akTHBHOCTh TTOPOIIIKOB KapOuaa Bodb(dpaMa uzydyanach B
peaKusaX 3JEKTPOBBIACICHUS U 3JIEKTpopacTBOpeHus Bojopoaa B 1H pactBope
H,SO,; mpu 20°C. Pesynprarel wucnmblTaHUN 18 MOHOKapOujga Bodbdpama
MOKa3ajlu, YTO Ha OOJBIIMHCTBE 00Pa3IOB JOCTATOYHO XOPOIIO YCTaHABIUBACTCS
CTAI[AOHAPHBIH TMOTEHIHAN,  BEIHYHHA KOTOPOTO B YCJIOBHSIX JKCIIEPUMEHTA
ONMM3Ka K HyNIO. OJNEeKTPOKaTATHTHUECKas aKTUBHOCTh B PEAKIHMH BBIJICTICHUS
Bojioposia (Tabn.5) Bo BceM HMHTepBasie MoTeHIManoB gocturaer 60-80 % or
aKTUBHOCTH OJTanoHa (kapbupa Bodbdpama, MOJIyYeHHOT0  Tra30(ha30BbIM
METOJ/IOM).

AKTHUBHOCTb B pEaKLMH 3JEKTPOOKHCIeHUs Bogopoaa B uHTepBane 00,2 B
nocturaet Takxke 060-80 % akTuBHOCTH 3TasnioHa, a B uHTepBaie 0,25+0,35 B

NIPEBBIILACT €€.

Tadauna 5.

Pe3ynbTaThl NOMSPU3AIMOHHBIX H3MEPEHHIH Ha MOJCIBLHOM 3JISKTPOe C KapOUa0M
Bosibpama B 1H pacteope H,SO,. T =293 K

-E (B, otn. HB.O)) 0,10 0,15 0,20 | 0,25 | 0,30
il (mA/eM) 10,0 32,0 82,0 | 155,0 | 230,0
ir(mA/em?) 0,85 1,70 | 4,0 95 | 19,1
is(mA/cM?) 14,0 60,0 | 1240 | 190,0 | 270,0
is(mA/em) 020 | 040 | 0,76 1,3 2,1
i - WC - INEKTPOXUMUYECKUH, i, - WC — MpOMBILILIEHHBIH,
i3 — WC — u3 ra3oBoii ¢asbl, iy — muporpadur
[lomyueHHble  JaHHBIE  ITOKa3bIBaIOT, ANIEKTPOXUMHUUECKH

CUHTE3UPOBAaHHBIM KapOWa BombppamMa MO CBOUM 3JIEKTPOKATATUTHICCKUM

CBOMCTBaM HaxOIWUTCS Ha YPOBHE IPOAYKTOB,

METOJIOM,

o0pa3Ibl.

IMMOJYHCHHBIX TIa30 (1)a3OBBIM

H 3HAYUTCJIbHO TNPEBOCXOAUT CYHICCTBYIOIIHUC ITPOMBIINIJICHHBIC
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Hamu Taxke M3ydaiquch djeKTpoKaTanauTudeckue cBoiictBa WCB KOHTakTe
c TBepAbIM mosuMepHbIM anekTtposutoMm (TIID) M®-4CK wu oneHuBanach

BO3MOXHOCTE UcTionb30oBanua WC B KauecTBe KaToaHOTO MaTtcpualia B CHCTCMax
TITD (Puc.22).

P(H,/O,) = 3/3
600
500 1=
5 400 ]
£ 300 1“\*&
= 200 \‘\“—a‘
100 \'\ﬂ
0 .‘N‘H i
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
{, mAcM?

Puc. 22. BonbTamnepHble XapaKTepUCTUKU TOIUIMBHOro »3jeMeHTta ¢ TIID.
Anoxn: WC (anexkrpoxumuueckuii) — 140 wmr, Jlak M®4-CK(12,5%) — 32 wr.
Karox: Pt40/V10- 16 mr, JJak M®4-CK(12,5%) — 15%.

B o6nactu motenimanos ao - 250 mB 3aBucmmoctu [gi-E nuHEHHBI U
xapakTepusytoTcss TadeneBckuM HakigoHoM b = 100 mB. Tlpum morteHuanax
orpuniatensHee - 0,25 B ¢ pocTom mioTHOCTH TOKa THHEHHAS 3aBUCUMOCTh  [gi-F
Hapymaercsa. I[lpu cpaBHenuun WC-anekTpojga € 3MEKTPOAOM U3 IJIATUHOBOH
yepHu (b = 50 mMB) cTaHOBHUTCS O4YEBHAHBIM, YTO NPH POCTE IUIOTHOCTH TOKa
YBEJIIMYUBACTCSl pa3HHIlA B MEpPEHANpPsHKEHUH KaTOAHOrO Mpolecca Ha Kapouuae
BoJb(hpamMa M IIATHHE, HYTO OOYCJIOBJEHO PAa3IUYHBIM HAaKJIOHOM TadeneBCKHX
3aBUcUMOcTeii. Bwmecte ¢ Tem, oueBHIeH u JApyroi QaxT. akTUBHOCTH
UccrenyeMoro kapouaa Boibdpama Hanbosiee O1M3Ka K aKTUBHOCTH IIATHHBI 11O
CPaBHEHHIO C JPYTHMH 3JEKTPOJHBIMU MaTepHallaMd Ha OCHOBE HeOIaropoaHbIX
METaJIJIOB, B OCOOGHHOCTH MNpU MajblX IUIOTHOCTSX ToKa. JlomoJHUTeNbHas
OUHCTKa oOpasiia kapouaa BoidbhpaMa OT OKCHAHBIX (Pa3 oT CBOOOJHOrO yrieposa
M03BOJIUIA peanu3oBaTh 3NIEKTPOKATATU THUECKYIO AKTUBHOCTb
3NIEKTPOXUMHUYECKOTO KapOuaa Boibppama Ha YpPOBHE IJIATHHBIL.

OTH pe3ynbTaThl CO3Jal0T 3aMaH4YMBYIO TIEPCIEKTHBY IepexoAa Ha

HeIJIaTUHOBBIE 3JIeKTpoKaTanu3aTopsl B cucremax ¢ TIID, Ho 3T0 Tpebyer
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TIIATEJIBHOIO HWCCJENI0BaHUSI BOIPOCOB KOPPO3HOHHOM cTolikocth  WC npu
pa3IMYHBIX PeKUMax paboThl ANEKTPOIU3epa.

Ha OCHOBaHMM TNOTEHLUHOCTATUYECKMX W  NOTEHIUOJWHAMHYECKHUX
U3MEpPEHU YCTAaHOBJIEHO, 4YTO OJHOM M3 OCHOBHBIX IPUYUH CHHUKEHUS
JNEeKTPOKATAIUTUYECKOM akTUBHOcTH  WC  Kak NpU XpaHeHWHM, TaK U NpU
JKCILUTyaTalUMu SIBJASETCA OKHUCJEHUE IOBEPXHOCTH, KOTOPOE HAYUMHAETCAd IpH
noTeHUHanax mnonoxureasHee + 0,2 B M cTaHOBUTCA AOMUHHUPYIOUIUM IpU
noternuanax + 0,5 + 0,7 B, npuuem oxucnenue WC B KOHTakTe MeMOpaHHOU
M®-4CK HocuT HeoOpaTuMbIi XapakTep. Pa3paboTaHbl pesKUMBI IKCIUTyaTallHH U
xpaneHust WC, oOecrne4ynBarolfe COXpaHeHHe ero KaTaJIMTUHYeCKOW aKTUBHOCTH.
IIpenoTBpaTUTh OKUCIEHUE MOXHO IyTEM MNOJa4d B KaTOAHYIO Kamepy cMecu
ra3aBOCCTAHOBUTEINS, @ B aHOJAHYIO ra3a - BOCCTAHOBUTEJS WJIM HMHEPTHOIO rasa
(manpumep, H,+tN;, N,, Ar) um 310 oOecneunBaeT TpeOyemMbie 3HAYSHUS
noTeHIMana kapouaa Boiabppama. JlaHHBIE pecypCHBIX UCTIBITAHUIN MMOKa3alu, YTO
OpU peanu3alydyd OpeajaraeMoro pexuMa pecypc NpPephIBHOM 3IKCITyaTaluu
coctaBnsier Oonee 500 wacoB mnpu 50 nMKIaX BKIIOYEHHUE-BBIKIIOUECHUE
anekTtponuszepa. B To Bpems, kak 0e3 MNpUMEHEHHS CHEIHAIBHBIX Mep

pe10CTOPOKHOCTH, pecypc coctaBuia 200 yacos.

Buieoont k pazoeny 7.4.

1. TlpoBeneHbl HCCASAOBAHUA MO HW3YUEHHUIO 3JIEKTPOKATATUTUYECKON
AKTUBHOCTH HaHOpa3MEPHBIX MOPOIIKOB KapOuja Boib(ppaMa U YCTAHOBIEHO, YTO
AKTUBHOCTh B PEaKIMH 3IEKTPOOKHUCIEHHUS BOJOPOJa B MHTEpBase MOTEHIUATIOB
00,2 B nocrturaer takxke 60-80 % akTHBHOCTU 3TajloHa, a B HUHTEpBaJe
noteHuuanos 0,25+0,35 B npesbllaer ee.

2. YCTaHOBIEHO, 4YTO AaKTHBHOCTb MOJYHUEHHOro KapOuaa Boibppama
HanOonee Onu3Kka K aKTHBHOCTU IUIATHHBI TI0 CpaBHEHHIO C JAPYTUMHU
3NIEKTPOJHBIMH  MaTepuajaMH Ha OCHOBE HeONaropoiHbIX METalloB, B

0COOEHHOCTH IMpHU MAJIBIX INTIOTHOCTAX TOKA.
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Pasznen 8. Ilepeyens pe3yibTATOB HHTENJIEKTYaJlbHOH AeATEeNbHOCTH,
MoJIy4eHHBIX B Xo4e Bbinosnenuss HUP

B xone BemosHenus HHWP mnomydeHsl pe3ynbTaTsl MHTEUIEKTYyalbHOMR
JesTeIbHOCTH, IO KOTOPBIM ITO/IaHa 3asgBKa Ha U300peTeHue:
Crioco6 nosy4yeHHus] KOMIIO3ULUN KapOuaa Bojb(pama C MIaTHHOM.
Astopsl: Kymixos X.b., AnamokoBa M.H., Map:xoxoBa M.X.
ITonydeHo: YBegoMJIEHHE O OCTYIJIEHUU U peructpauuu 3asBku, Noe 2011137726,
Hata 13.09.2011.

Ha nanHOM 3Tarne NpoXoAHuT IKCIEPTH3a IO CYILIECTBY.

B npunoxenuu 1: xomusa 3asBieHUs O Bbljade naTeHTa Poccuiickoi

denepanuu Ha H300pPETCHUH
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Pazgen 9. Ilepeuens opranuzanuii-noab3oBaresei

3a mepuo BBHIMOJHEHHUS HACTOSIIEr0 TOCKOHTPAKTa 3aKIIOUEHBI 10roBOpa
BBIMOJTHEHBl ~ pabOThl  CO  CJEAYIOIIMMH  OpraHH3alUsSMHU-TI0JIb30BaTEIIMU
YHUKaJbHBIX CTEH/IOB, YCTAHOBOK U OOBEKTOB HAYUHOH HHPPACTPYKTYPHI:
2011 ron:
1. 'ocynapcTBeHHOE 00pa30BaTe/IbHOE YUPEKACHUE JOMOJHUTENBHOTO
oOpazoBanus nereli «PecyOIUKaHCKHUH JETCKUH SKOJIOT0-OHOIOTHYECKUH
LEHTPY.
2. OAO «Tepekanmazy.
. 000 (IIT.CK.O.ILy.
. 3akppiToe akimoHepHoe obmecTBo «KabenpHbIil 3aBo «KaBkazkadeby .
. O611ecTBO € OrpaHUYEHHOM 0TBeTCTBeHHOCTHIO «IIuk EBpomby.
. OB111ecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO «IloMMepHbIe KOMITO3UTHI.
. OB111ecTBO ¢ OrpaHUUEHHOM OTBETCTBEHHOCTHIO « TepexKpaxmany.
. OB11ecTBO ¢ OrpaHUYEHHOM O0TBEeTCTBEHHOCTHIO «IIporpecc-5».
9. OAO «I'uppomeTanaypry.
10. MOY COHI Nel ¢ KypkyxuH.
11. OAO «Hanp4uKcKHi 3aBOJ BBICOKOBOJBTHOM anmnapatyps.
12. Kabapauno-bankapckas rocyaapcTBeHHas! CETbCKOX03SIMCTBEHHAS aKaAeMHs
uMmenu B.M. Koxoga.
13. ®BY «Kabapauno-bankapckuit [ICM».

0 ~1ON DN W

2012 rox:
. O6mecTBo ¢ orpanudeHHO# oTBeTcTBeHHOCTHIO «I1.I".C . K.O.I1».
. OB11ecTBO ¢ OrpaHUYEHHOM O0TBEeTCTBEHHOCTHIO «IIporpecc-5».
. O611ecTBO € OrpaHUYEHHOM 0TBeTCTBeHHOCTHIO «IIuk EBpomby.
. OTKpBITOE aKITMOHEPHOE O0ITeCTBO « TeneMexaHuKay.
. MKOY COIII No2 c.i. KaxyH.
. OB111ecTBO ¢ OrpaHUUEHHOM OTBETCTBEHHOCThIO « TepexKpaxmany.
. 3A0 xabenpubIi 3aB01 « KaBkazkadeny.
. OTKpBITOE aKIOHEepHOE 0011IecTBO «Hamh4HKCKH 3aBO/] BRBICOKOBOJLTHOM
arnmapaTypbD».
9. Kabapauno-bankapckas rocygapcTBeHHas CETBCKOX03SHCTBEHHAS aKaAeMHs
umenu B.M. Koxkosa.
10. O6mmecTBO ¢ orpaHHHUeHHON 0TBeTCTBEHHOCTHIO «Ilomukomy.
11. AHO «Perunonanbhsiii yueonsiit ieHTp MHOOY.
12. O61mecTBO ¢ OrpaHUUEHHON OTBETCTBEHHOCThIO «MarMay.
13. I"ocynapcTBeHHOE OO HKETHOE yUpexKIeHUE «MHHOBAIMOHHBI -
TEXHOJIOTHUECKHH IIEHTP MaTepHATOBEICHUSD) .
14. O6mecTBO ¢ orpanudeHHO# oTBeTcTBeHHOCThI0 HULT «brnoskonHTex».

01NN Wb
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Pazpnen 10. Ilepeuens nydaukanuii

2011 roa:

1. Kymxos X.b., Bunamxera M.K., MykoxeBa P.A., Tnenkonaues M.P.,
HagponoBa M.H. «MccnenoBaHue 3JeKTPOBOCCTAHOBJICHHS HMOHOB JIaHTaHa Ha
BOJIB()PAMOBOM 3JIEKTPO/IE B rATOTeHUAHBIX paciiaBax mpu T= 823K».

2. KymxoB X.b., AnamoxkoBa M.H., Kumeszoa @®I10., Mamxeroa P.M
«KancynupoBaHue MOpPOIIKOB ABOWHBIX KapOWJOB MoOJAuOAeHAa U BOJb(ppama,
MOJYYEHHBIX 3JEKTPOXUMUYECKUM CHHTE30M M3 HOHHBIX PAcIJIaBOB B 00OJIOUKY
U3 METANTUYECKOT0 HUKEIS U KOOanbTay

3. Temes P.II., Xamaoxos 3.M., KymxoB X.b., Anamokoa M.H., Ka3zanaesa
E.B., Kynukayckac B.C. « UccnenoBanue Ctpyktypbl mieHok TiN, momydeHHBIX
BaKyyMHO-/1yT'OBBIM METOZOM).

4. KymxoB X.b., Bunguxera M.K.,, MykoxeBa P.A, TnenkonaueB M.P.,
Hagonoa M.H. «Onekrpoxumuueckuii cuHTe3 (YHKIUOHAIBHBIX MOPOLIKOB Ha
OCHOBE JJaHTaHa ¥ 00pa U3 raJIOTeHUAHBIX PACIlIaBOBY.

5. Kymxosa X.b., Bunguxea M.K., MyxoxeBa P.A, Tnenkomaues M.P.
BrIcokoTeMnepaTypHBbIil JEKTPOXUMUYECKHUN CHUHTE3 TYI'OIUIABKMX COSIUHEHUM
Ha OCHOBE camapus U 00pa B raJIOrTeHUHBIX pacIiiaBax.

6. KymxoB X.b., AnamokoBa M.H., Annaesa E.IO., Kyumezosa @.10.
«KancynupoBaHue HaHOJUCIIEPCHBIX MOPOIIKOB KapOMAOB Bonb(ppama u
MonuOAeHa IUIGHKAaMH  METAJUIMYECKOro HHUKeas W KobajmbTa MeTOAOM
XUMHUYECKOTO OCAKICHUSD).

7. KymxoB X.b., AmnamoxoBa M.H., butoxoBa M.A., Kyumeszoa O@.1O.
«DNEeKTPOXUMUYECKUH CHHTE3 HAHOTIOPOIITKOBIOIYKapOu1a Boibppamay.

8. KymxoB X.b., Bunauxera M.K, MykoxeBa P.A., banra B.B.
DIEeKTPOBOCCTAaHOBJIEHHE HOHOB JIAaHTaHa Ha YIJIEPOIHbBIX MaTepuaax.

9. MycaeB 0., Mycaesa 3.b., Koxxemoa K.P., I'amaesa ®@.A., Kpamun B.A.
[TosmryueHue u cBolicTBa MOMUPEHUICHIPUPKETOHOKCUMATA.

10. KymxoB X.b., V3menoBa A.C., Kaxtan AM.®., Canex MM.A.
«HccnenoBanue 1mpouecca  NIEKTPOBOCCTAHOBJIEHUS WOHOB TaJlOJUMHUSA B
XJIOPUAHO-(GTOPUIHBIX pactaBax npu 823 Ky.

11. KymxoB X.b., AnamoxkoBa M.H., KyumeszoBa ®@.JO., Mamxerosa P.M.

«TepmoguHamuueckas OlLICHKa B3aUMO/JICHCTBUSA aaMas3oB C
KHCJIOPOJICOAEPAKAIMUMHU COCAUHEHUAMH 3jeMeHToB [V-VI rpynn npu BeICOKHX
TeMIeparypaxy.

12. KymxoB X.b., AnamoxkoBa M.H., KyumeszoBa ®@.}O., Mamxerosa P.M.
«DNEeKTPOXUMUYECKOE IMOJTYYEeHHUE TMOKPHITUH JIBOWHBIX KapOHIOB Bolb(ppama U
MOJIUO/IeHa HA METAJUIMYECKUE U aJIMa3HbIe IMMOIJIOKKN.

2012.
I. KymxoB X.b., AnamoxoBa MH., Annaesa E.IO., Kyumezora O.10.
«DNEKTPOXUMHUYECKOE MOJyYeHUE YIJIEPOJHBIX HaHOTpyOok B pacmiaBe KCl-

NaCl mox u30BITOYHBIM JaBICHUEM AHOKCHA YTIIEPOIay.
2. KymxoB Xb., Ksamun B.A.,, ApamoxkoBa MH., Kapaanos A.JL
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«BbicokoTemMnepaTypHbIH ~ 3JEKTPOXUMHUYECKUH  CHHTE3  KaKk  TEXHOJOTHS
NOJTy4eHHs TBEPIOCIUIaBHOM KoMno3uumoHHoi cmecu WC-Coy.

3. Xammwmposa C.IO., Bunamxera A.C., Camaes X.X., Mukuraes AK.
«Pa3paboTka HOBBIX pelenTyp KaOelbHBIX IJIACTHKATOB  TOHHUKEHHOMN
TOPIOYECTHY.

4. MypzakanoBa M.M. bopykaes T.A., IllaoB A.X., Mukutaece A.K.
«2¢dexTuBHBIC CUCTEMBI cTabunuzaTopos s [I9BIDy.

5. Kymixos X.b. BunauxeBa M.K., Mykoxesa P.A., TnenxonaueB M.P., Aba3oBa
A X. «3OnextpoBoccranopyienne noHoB 1epus (II11) Ha cepeOpsHOM aneKkTponae B
XJOpUHOM pacriase npu 823 Ky,

6. KymxoB X.b. by3pko B.IO., Uyiiko T'.}O. «W3yueHue CTpyKTypsl u
ycroiiunBoctu xjaopokommiekcosPu (IIT) u Pu (IV) metomom DFT».

7. KymxoB X.b. byspko B.IO., Uyiiko TI'.}O. «W3yueHue CTpyKTypsl u
ycToitunBoctr kommnekcoB AcF,°™" (n=1-7)y.

8. XamupoBa ClO,, Canaen XX, MukutaeB AK.
«CNOUCTOCUIMKATHBICHAHOKOMITIO3UTEI  HAa  OCHOBE  MOJIMBHHUJIXJIOPHUIHOTO
miacTukara M KapOaMUACOAepKaIleHOPraHOTJIHHBI.  CHHTE3,  CTPYKTYypa,
CBOWCTBAY.

9. Bunnuxena A.C., CanaeB X.X., Xamuposa C.}O., Mycos 1.B., Mukutaes A K.
«IToTMBUHUNXNOPUAHBIN NINACTUKAT C MOBBIIIEHHOW OTHECTOMKOCTBION.

10. AnamoxoBa M.H., Kyumesosa @.10. «CoBMecTHOE 3JEKTPOBOCCTAHOBIECHUE
HMOHOB BOJIb(hpama M KPEMHUSI B HOHHBIX pacIljiaBaxy.

11. KymxoBa X.b., AnamokoBa M.H., Kyumezosa @.}O., Mamxeroa P.M,,
Manyxosa T.B. DnekTpoxumudeckas peKynepanusl ajJMa3HbIX WHCTPYMEHTOB B
HMOHHBIX paclljlaBax.

12. KymxoB X.b., V3nenoBa A.C..Kaxtan A.A K., V3aenosa JI.A. «MexaHusm
3NEKTPOBOCCTAHOBJIEHUS HOHOB JUCIIPO3HS B XJIOPUIHOM pacIljiaBe Ha pa3IMYHBIX
ANEKTPOJAX).

13. ApamoxoBa M.H., KyumeszoBa @.I0. «DieKTpoXUMHUYECKUH CHUHTE3
TYTOIJIABKUX COSTUHEHHH MONMUOeHa B MOHHBIX pacIuiaBaxy.

CraTbn 3Tana 4 BbIBellleHblI Takske s obcyxaenus Ha caiite IIKII

«PeHTreHoBCKAasi AHATHOCTHKA MATEPHAJIOBY:
http://www.kbsu.ru/Info/cpk/gk 16.552.11.7045.pdf
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11. IlepeveHb TMNIOMHBIX padoT U AUccepTaALHii

Kanauaatcekue auccepranuu

Ne | ®UO HAMMEHOBAHUE PABOTBI
1. | becnaneeBa3epalluonosna Hosrie OpraHOTTUHEI u TIOJUATUIIEH -
CIIOUCTOCHINKATHBEIEHAHOKOMIO3UTEI
2. | TnenkomaueB MypaT DIEKTPOXUMHUYECKOE BOCCTAaHOBIIEHHE WOHOB caMapwuisl
PamazanoBuu U CHHTE3 COC/IMHEHHHM Ha €ro OCHOBE B TalOTe€HHJIHBIX
pacmiaBax
3. | Kammn Butanuii AnatonseBud | DIEKTPOXUMHUUYECKHAN CUHTE3 HaHOpa3MepHBIX
MOPOIITKOB KapOuna Bolb(paMa W TBEepOCIIaBHBIX
KOMITO3HUIIMIT Ha ETO OCHOBE
4. | Kupxunosa Nnna Xanucosna CunTte3 HOBBIX MOHOMEPOB, MOTUMEPOB U KOMITO3UTOB
Ha OCHOBE TMaHH/IMHA U aMUHOTYaHHUIUHA
5. | AkaeBa Maqunat MaroMesioBHa | BnusiHue arpeccuBHBIX cpell Ha (PU3UKO-XUMHYECKUe
CBOICTBa nonuOyTUIeHTepedTanara,
MOJTH(UITEPOBAHHOTO MONMUATUIIEHOM BEICOKOT
MIITOTHOCTH
JAunjioMHble paboThI
Ne | ®UO HAMMEHOBAHUE PABOTBI
1. | Temupkanosa3aupaAcnanoBna | Ompenenenue ONITUMAIIBHBIX YCIOBUH
BBEICOKOTEMIEPATYPHOTO IIEKTPOXUMHUUYECKOTO CHHTE3a
rekcabopu/ia Iepys U3 raJJOTeHUAHBIX PacIlIaBOB
2. | Manyxosa Tamapa DAeKTpOXUMHUUECKas peKynepanus aIIMa3HBIX
Brnagumuposna HHCTPYMEHTOB B MOHHBIX PacIlyiaBax
3. | banma bonecnas BsuecnaBoBuu DIEKTPOXUMHUUECKUI CHHTE3 rekcadopuia JTaHTaHa
4. | Kymxosa Jlnana CynranoBa TepmogunaMuka W KHUHETHKAa peaklud KapOOHAaTOB
IETI0YHO3EeMENBHBIX METAJIIOB c
H30MONMUBONb(paMaTaMu  IIETOYHBIX  METallIOB B
paciijlaBaXx M CHHTE€3 Ha WX OCHOBE BOJL(PaMaToB
KaJIBIHL, CTPOHITHS, OapHs U UX TBEPJBIX PacCTBOPOB
5. | MamxeroBaPy3ana [lomyuenue HaHOJUCIEPCHBIX MTOPOIIKOB
MyxamenoBna MeTaTM4ecKoro Bolb(ppama u kapOuaa Bomsdpama u3
XJIOPUTHO-OKCHJTHBIX PacliaBoOB
6. | JlonoxoBa3anmuna MyxamesoBHa | OcOOEHHOCTH  B3auUMOJEHCTBUS  KOMIIOHEHTOB B
pacrumaBax cucteM [KoMo(W)Oy - KCl]oe-Al2(SO4)3 1
CHHTEe3 Ha WX ocHoBe Monubaata (Bonbdpamara)
ATOMUHUS
7. | bapemnukoBa HaTanbs DIEKTPOXUMHUUECKUH CUHTE3 HaHOpa3MepHBIX
AnekcanipoBHa MOPOITKOB TeKcabopuia IMpa3eouMa U3 XIOPUJIHO-
(TOPUIHBIX paclIaBoB
8. | KymeimeeaMaputa PycnanoBna | ®da3oBele paBHOBecHus W cuHTe3 mnopormkoB OBb B

paciiiaBax TPOWHBIX B3auMHBIX cucTeM Na, Mg (Na,Ca;
Na, Sr; Na, Ba)// PO3, WO

93




OO

HAUMEHOBAHHWE PAGOTbI

KanmeikoBa Anpbuna MyaeoBHa

UccnenoBanusg 1o pa3paboTke ONTUMU3HPOBAHHOM
TEXHOJIOTHH TIONYYeHHS BBEICOKOUHCTHIXBONBb(paMaTa
CBUHIIA U MOJTHO/1aTa CBUHIIA

10.

[[TammapoBaPaneTrTa ApTypoBHa

Cunres HaoOJUCIICPCHLIX
HHTCPMCTAIININ 0B UTTPpUA U aJIIOMUIHUA

MTOPOIITKOB

11.

Kynatosa Kapuna XamuineBna

Hccnengosanne COBMCCTHOI'O
QJICKTPOBOCCTAHOBJICHHUA HOHOB MUTTPHUA ©W HOHOB
KCJIC3a B XJIOPHUIHLIX pacIliaBax

12.

3apakymmeBa Matiist 3aypOekoBHa

HccnegoBanne BIUSAHHS aHHOHHOIO CcocTaBa Ha
Iponecc JJIICKTPOBOCCTAHOBIICHHUA HOHOB HECOIUMA

13.

KymxoBa JIxynseTTa
AmnaTonbeBHa

Hccnengosanne COBMCCTHOI'O
QJICKTPOBOCCTAHOBIICHHUA HOHOB MoInbaeHa u
KpEMHOUA B XJ'IOpI/IZ[HO-(I)TOpI/IZ[HI)IX paciiaBax

14.

[MlokymoBa Munana YMarueBHa

Pa3paboTka MOMUBUHUIXIOPUIHBIX KOMIIO3UIIMHA C
TOBEIINIeHHOH OTHEeCTOHKOCTLIO u
HU3KAMILIMOBLIZIETHHAEM

15.

KyxeBa Anxena JleonnnoBna

HOqueHI/Ie n  HUCCICIOBAHUC CBOUCTB  HOBBIX

ONUIGUPOB

16.

KambauokoBaAnnerabapacOuesna

HMuarubutopHas akTHBHOCTH KCAHTOTEHOBBIX S(QHPOB
THodochopHOt KHCIOTH

17.

KscoBa Dnp3a Xa3zpeToBHa

Cunres W wHcclIefoBaHHe CBOMCTB IMOMHA30METHH-
aMuI03(pUPOB ¢ TPUATUIMETAHOBBEIMHU (parMeHTaMH
B OCHOBHOH Ienn

18.

CapaxoBaMajuna AHaTONIbeBHA

Pa3paboTka NONMUBUHUIXIOPUIHBEIX KOMIO3UIHN C
MOHUKEHHBIM BEIJIEIEHHEM XJIOPUCTOTO BOJOpOja
Py TOPEHUN

19.

Kubumesa Maprsana Bagumosna

ApoMatudeckue  TOMUIQUPHI ¢ TOBBLIMIEHHOM

OTHECTOMKOCTRIO. CHHTE3 U CBOHCTBA

20.

becnaneer Amup ApTypoBuu

HccnenoBanre  KOMIUIEKCOOOpa3yIOIMUX  CBOWCTB

nonu-N, N-IHaluiiIacmapruHoBOM  KHUCIOTBL  Ha
+

KaTHoH xkene3a Fe' ' B Bume

21.

Aba3oBsa Okcana AnekceeBHa

Pa3pa60T1<a MAaTOYHLIX KOHOCHTPATOB HAHOYACTHIL
JIIA MOZ[I/I(I)I/IKaIII/II/I CBOMCTB MMOJINMEPOB

22.

KymaxoB Tumyp Jlnonosuu

Pa3paboTka HOBBEIX penentyp Uil KaOelbHBIX

IIIIAaCTHKOB

23.

Ynakadosa3anunaAdyOoeknupoBHa

®a30BBIe paBHOBECHUS U CHHTE3 TOPOIIKOB OKCHTHBIX
BOMB(pPaMOBBIX OpOH3 B pacilaBaX BoJb(pamar-
oopart-pocdartHoii cuctemsl Na//B407, PO; WO,

24.

bxenukosa3amunaBomonesua

Tepmudeckuii ¢a3oBBII aHanmu3 TpouHOUW (docdar-
oopat-okcuaHol cucteMbl Na//B407, PO; — WO;

25.

bapakoBaAnetaAcmanoueBHa

Tepmudeckuii ¢a3oBBII aHanmu3 TpouHOUW (docdar-
6opaT-okcuaHou cucteMsl Li//B4O7, PO; — WO;

26.

AbaszoBa3anmnaAcianoBia

TepMomuHaMudeckie ©W  KHHETHYECKHE  OCHOBBI
B3auMOJIeicTBUA KOMIOHEeHTOB B cucteMe CoSO4 —
NayCO3; — WO;3 u cuHTe3 Ha UX OCHOBe Bollb(ppamaTa
KobaIpTa

27.

Tnumaxosa Mana Acranosua

Hccnengosanne COBMCCTHOI'O
QJICKTPOBOCCTAHOBIICHUA HNOHOB BOJ'II)(I)paMa u 60pa B
XJ'IOpI/IZ[HO-(I)TOpI/IZ[HI)IX paciiiaBax
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OO

HAMMEHOBAHHUE PABOTbI

28.

TrmuxypaeBa Muitana
MyaenoBHa

TepmogunaMuueckue W KHUHETHYECKHE  OCHOBEI
B3auMoeiicTBus KoMmoHeHTOB cucTeMbl Cry( SOy4); —
NayCO3 — WOs u cuHTe3 Ha UX OCHOBe BOMb(paMara
XpoMa

29.

3uxosa Amkenaa AcnanoBHa

TepMonuHaMuyeckie W  KUHETHYECKHE  OCHOBHI
B3aUMOJIeHCcTBUS KOMIIOHEHTOB cucTeMbl Ni SO4 —
NayCO3 — WOs u cuHTe3 Ha UX OCHOBe BOMb(paMara
HUKes

30.

AxmeTtoBa bena XycenoBHa

HccnenoBanne COBMECTHOTO QJICKTPOBOCCTAHOBIICHHUA
HOHOB BOJ'II)(I)paMa U KpeMHOu:A B XJ'IOpI/IZ[HO-(I)TOpI/IZ[HI)IX
paciiaBax

31.

O3pokoBa Apuna
Jl:xxaOpaunoBHa

DIeKTPOXUMHUUECKUN CHHTE3 WHTEPMETAUIUIOB Ha
OCHOBE TIpa3co/liMa W METANIOB TPHUAJbl JKEIe3a W3
XJIOPUIHO-(QTOPUIHBIX pacllIaBOB

32.

[leeB Pyctam AxbenoBud

PactBopuMocTs ©  (PUBHKO-XUMHUYECKHE CBOMCTBa
pacTBOPOB CHCTEMBI MONMHUOMAT HATPHUA-U300YTUITOBEIHA
cnupT-Boja mipu 25°C

33.

V3nenosa Jlunmus Anapeesna

Hccnenosanne QJICKTPOBOCCTAHOBIICHUA HOHOB
JUCITPO3UAg Ha PAa3IMYIHLIX MMOJIIIOKKAX u
BHGKTpOXI/IMI/I‘leCKI/Iﬁ CHUHTC3 60pI/IZ[OB JUCIIpO3ud B
raJIOrCHUIHLIX paciljiaBax

34.

Vuexena3ammnaaXauiMOBHA

TepMonunaMuka, KHHETHKAa peakud W (a3oBLbIe
paBHOBecud B cucTteMax [KaW(Mo)Oy - KCl s —ZnSOy
u  ZnSO4 -Na,CO3 — W(Mo)O3 u pa3paboTka Ha HX
OCHOBE  ONTHMH3HMPOBAHHEIX  CIOCOOOB  CHHTE3a
MonmubaaTa ®W BOJb(ppaMaTa IMHKA B paclljlaBax
TBepAol daze

35.

Mokaesa Jlaypa MccaeBHa

TepMoguHaMudyeckre W KUHETUYECKHE  OCHOBBI
B3auMoieiicTBus KoMmoHeHTOB cucteM [KoW(Mo)Oy -
Kcl]gm —MHSO4 u MHSO4 -Na2C03 — W(MO)O3 u
pa3paboTka Ha HMX OCHOBE palMOHANBHOTO cIocoda
CHHTE3a MoMub1aTa U Bolb(pamMaTa MapraHia

36.

OrypnueB Aciman AMAYITOBAY

[lomyuenne mOKpHITUH BOMb(pamMa U3  XIOPUIHO-
(TOPUIHBIX paclIaBoB

37.

AmabokoBa3aupatl anumMoBHa

Hccnenosanne cocTaBa u CBOMCTB

TYTOIINIABKUX MCTAJIJIOB

KapOu 0B

38.

MankaposaXaMunsAnueHa

Onpenenenue ONITUMAaJIBHBIX yCIIOBUM
JNIEKTPOXUMHUYECKOTO CHHTE3a rekcabopuia nepus w3
TaJIOTeHUIHBIX PacIlIIaBOB

39.

KynnetoaAnnouna Myxamen-
['epueBna

CBOMCTBa
aAMMOHHSI-

PactBopuMocTh u  (PU3UKO-XUMHYECKUE
pacTBOpOB CUCTEMBI MOJIHOAT
30N PONUIOBEIN cIUPT — Boja npu 25° C

40.

Cabnupos Pycram
MyxamenoBuu

HccnenoBanne COBMECTHOTO QJICKTPOBOCCTAHOBIICHHUA
HOHOB IIpa3coJuMa WU MCTATIOB TpHAIbl KEJIC3a B
XJ'IOpI/IZ[HO-(I)TOpI/IZ[HI)IX paciiaBax u CHUHTC3
COCHUHECHUN HA UX OCHOBE

41.

XypanoBa 3apuna
XaszpeTraaueBHa

PaCTBOpI/IMOCTB u (I)I/I3I/IKO-XI/IMI/IIICCKI/IC CBOUCTBaA
CUCTCMEI MOJ'II/I6Z[aT Ee3UA->TUIIOBBII CIIUPT — BOJd IIpH
25°C
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3akaoueHue

B pe3ynbrate BRIMOJHEHHS MPEIBIIYIIHX 3TANOB:

IlpoBeneH aHanu3 COBPEMEHHOM HAyYHO-TEXHUYECKOW, HOPMATHBHOM,
METOJMYECKOW JIHTEepaTyphl IO MpodiieMe  3JEKTPOXUMHUYECKOTO CHHTe3a
HaHOMaTEepHAIIOB KOHCTPYKIIHOHHOTO H (YHKIIMOHAIHHOIO Ha3HAYEHHUS HA OCHOBE
TYTOIJIABKUX M PEIKO3EMENbHBIX MaTepHaNOB MO JJCKTPOXUMHH anMmasza |
MOJUGUIIUPOBAHUIO CBEPXTBEPABIX MaTEPHANIOB, pEKyIlepalud 00pabOTaHHOTO
aJIMa3HOTO HHCTPYMEHTA 110 TPEM HaIlpaBJICHUSIM:

-JICKTPOXUMHUYECKOMY CHHTE3y HAHOMATEPHATIOB KOHCTPYKIUOHHOTO H
(YHKIMOHATBLHOTO Ha3HAYeHHs] Ha OCHOBE TYTOIUIABKHX H PEJIKO3eMeNIbHBIX
MaTepHaJlOB

-3JICKTPOXUMHH ajMa3a U MOJU(PHIIMPOBAHHUU CBEPXTBEP/IBIX MaTEPHAIOB

-peKyIepaiuu oTpabOTaHHOTO alIMa3HOTr0 HHCTPYMEHTa

IlpoBeneH aHamu3 00bEKTa U MPEAMETa HCCIIeIOBAHUM.

OOBEKTOM HCCIEIOBaHUSl TMPOEKTa SBISIOTCS TYTOIUIABKUE COCIHHECHUS
PEIKUX TYTOIUIAaBKUX M PEIKO3EMENIbHBIX METAJUIOB KOHCTPYKIHOHHOT'O |
(YHKIMOHATBPHOTO  Ha3HAUeHHs, MPHPOJAHBIE W CHHTETHYECKHE  ajMasbl,
CBEpXTBEp/ble anMa30MoJ00HbIe MaTepuanbl, OTpaboTaHHbIE W OpaKOBaHHBIC
alMa3Hble MHCTpYMeHTHI. IIpenmMeToM HccielnoBaHHS TPOEKTa  SBISETCS
pa3paboTKa TPUHIUITHATIBHO HOBBIX 3JEKTPOXHMHUYECKUX CHOCOOOB IMONYyYSHHS
TYTOIUTABKHX COSAWHEHHWH PEIKUX TYTOIUIaBKHX H PEJKO3eMEJIbHBIX META/UIOB B
BUJI€ HAHOJIMCIIEPCHBIX OPOIIKOB, HAHECEHUS IIOKPBITHI KapOHUIOB Ha KPUCTAJLIIBI
UCKYCCTBEHHBIX M NPUPOJIHBIX alMa3oB, YTWIH3AIHS H  peKylepaius
oTpaboTaHHOrO M  OpakOBaHHOI'O  aJMa3HOrO0 HWHCTPYMEHTa, W3BJECUCHUE
COACPIKAITUXCS B HEM I[BETHBIX METAJUIOB M UX MIOBTOPHOT'O HCITOJIE30BaHHUS.

PazpaboTtana o0Immass MeTOAMKa TPOBEICHUSI HCCICAOBAHUH W TPOBEICHO
00OCHOBaHHE WX HCIOJB30BaHUA. J[ng pemieHUs MOCTaBIeHHBIX 3aj1ad o
pa3paboTKe JICKTPOXMMUYECKHX TEXHOJOTHH IOJy4eHUS HaHOMaTepHallOB

KOHCTPYKIHOHHOI'O H Q)yHKHHOHaHBHOFO HasHa4YCHUA 1 MAIIUMHOCTPOCHUA H
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SHEPreTHKH, MOAM(PHUIMPOBAHUE CBEPXTBEPABIX MATEPHAIOB H 3IKOJOTHUECKU
YUCTBIX TEXHONOTMH pPEKyNepalud OTpaboTaHHOTrO W OpaKOBaHHOI'O alaMa3HOro
UHCTpyMEeHTa OyIyT HCHOJB30BaHbl CJEAYIOIIME METOAbl M  METOIUKHU
HCCJICJOBaHUM:

- UUKJIMYecKas BOJBTAMIEPOMETPHS, TPH  Pa3IUYHBIX  CKOPOCTAX
HOJISIpU3ALUH (CTAUOHAPHBIN U HECTALIMOHAPHBIM PEXUM ),

-IOTEHIIUOCTATUUECKU Y rabBAaHOCTATHUECKHI NEKTPOJIU3,

-peHTreHo(ha30BbIl METOI U3yUeHHs (Pa3z0BOTro cocTaBa MPOAYKTOB,;

-pPEHTIeHO(IyOPECLUEHTHBIN 3JIEMEHTHBIN aHaIU3,

-TPAaHCMHUCCHOHHAas 3JIEKTPOHHASI MUKPOCKOTIIHS,

-aTOMHO-a0COPOIIMOHHBIN aHATH3,

-aHaJIU3 Ha COJIep)KaHue yriiepoa.

IIpoBeneHbl nateHTHBICe UcciienoBanus B coorBeTcTBUU ¢ 'OCT 15.011.96.

B pesynbTare mnpoBeAeHUS TMAaTEHTHBIX MCCIEA0BAaHUM, BKIIOHYAIOLIUX
nateHTHyto uHpopmauuo PO®, CIIA, IN'epmanuu Ha rnybuny 25 net mo ObLio
oOHapy)keHO 52 maTeHTa, MO TmpoOneMe TMOJy4YeHHs] HaHOMAaTepHallOB
KOHCTPYKIIMOHHOTO U (YHKIMOHAIBLHOTO Ha3HAYCHHUS IS MallUHOCTPOCHHUS U
3HepreTHKU -33, Mo mpobieme MOJTy4deHHs] CBEPXTBEpAbIX MarepuanoB -12, mo
npobiemMe peKkynepaluy ajliMa3oB U3 OTPaOOTaHHBIX adMa3HbIX WHCTPYMEHTOB -
7.B pe3ynbrare aHanuza MATEHTHOM JOKYMEHTAIIMH OBIJIO YCTAHOBJIEHO, HTO
JeHCTBHE CYIIECTBYIOIIUX MAaTEHTOB JIMOO MOXET MPEeKPaTUTh CBOE JEHCTBHE,
aubo yxKe MPEeKpPaTHIo, YTO CBA3AHO C MCTEYEHHEM CpOKa JICHCTBHUS MAaTEHTOB, a
TaKKE C TEXHUYECKUM U MOpPaJbHBIM yCTapeBaHUEM JTHUX CIIOCOOOB Ha
COBPEMEHHOM YPOBHE Pa3BUTHUSl HAYKH U TEXHHUKH.

IIpoBeneHbl 3KCMEPUMEHTAIbHBIE HCCIEAOBaHUS MO (PU3HKO-XUMUYECKHM
OCHOBaM  3JIEKTPOXUMUYECKOTO CHHTE€3a HAHOAUCIEPCHBIX TMOPOUIKOB U
HAaHOKPUCTAJNIMYECKUX IIJICHOK.

IIpoBeneHo TeopeTHyeckoe OOOCHOBaHME 3JIEKTPOXUMHYECKOIO CHHTE3a

HaHOJUCIICPCHLIX IMOPOMIKOB 1 HAHOKPUCTAJNIMICCKUX TTIJICHOK
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VcTaHOBIEHBI OCHOBHBIE 3aKOHOMEPHOCTH ANEKTPOXUMHUIECKOTO
BBIZICJICHHS] TYTOIUIABKUX METAIJIOB M HEMETa/NIOB B HOHHBIX paclijiaBax
(OTCYTCTBHE PaBHOBECHOTO IMOTEHIIHAJA, 3aTOPMOKEHHOCTh JJEKTPOXUMHUECKON
CTaJWH, BIHSHHE KHCIOTHO-OCHOBHBIX CBOMCTB Ha KHHETHKY JJEKTPOJIHOTO
npoiiecca).

IIpoBeneHBl TpenBapUTEIbHBIE OKCIIEPUMEHTATbHBIE HCCIEIOBAHUS TI0
(UBHUKO-XUMHUECKHM OCHOBaM 3JIEKTPOXHMUYECKOIO0 CHHTE3a HAHOIUCTIEPCHBIX
MTOPOIITKOB U HAHOKPHCTANTHIESCKUX TIICHOK.,

HccnenoBaHo 3JEKTPOXUMHYECKOE TOBEACHHE PACIUIABICHHONW CHCTEMBI
Na,WO,-L1,WO,-L1,CO;5 va Pt, W u Ni pabouux snekTpojax Mmpu TemIepaTrype
1023+1173 K.

IIpoBenen peHTreHO(A30BBIH aHaIU3 IMPOAYKTa MOTCHIIMOCTATHYECKOTO
ANEKTPOJIU3a TAHHBIX PACIIIaBICHHBIX CUCTEM.

ITpoBeneno UccleJ0BaHUeE MeXaHH3Ma COBMECTHOT'O
AIIEKTPOBOCCTAHOBJIEHUSI HOHOB BONb(hpaMa U MONMHO/IeHa B OKCUAHBIX paciiiaBax.
VYCcTaHOBIEHO, YTO COBMECTHOE 3JIEKTPOBOCCTAHOBJICHHE HWOHOB Bonb(dpama U
MOJUOIeHa BO3MOXHO TpH KoHIeHTpauuu Li,MoO, B wunTepBame 2,5-5,0
MOJB/CM’ npu muotHoctu Toka 0,05-0,2 Ao,

ITpoBeneHbI HCCeIOBAHUS 10 YCTAHOBICHUIO COCTaBa MOKPHITHH KapOU10B
TYTOTUIABKUX METAUIOB B 3aBHCHMOCTH OT KOHIIGHTpalluu MoyuOjaTa JIUTHS.
VYcranoneno, 4to mokpeitHs Mo,C—W,C o00pa3yroTcs, eciiu KOHIICHTpaIus
MonubiaTa JUTHS B paciuiaBe coctaBiseT 1-5 moinb.%, xoHneHTparus Li,COs—5
Moub.% B rpacdutroBom Turie. CIUIOMIHBIE OCAJKH JBOMHBIX KapOHUI0OB MOTHOIeHA
U Boib(dpama monydarorcs npu 900°C. IInoTHOCTE ToKa HaxomUTCS B Mpejenax
0,06-0,075 Afem’.

Metonamu abinitioXoprpu-®oxka u Teopun MP2 paccuuTaHbl CTPYKTypHBIE
U JHEPIeTUUECKUE XAPAKTEPUCTUKU XﬂopKOMrmeKc013LnC1n(3'n)+ (Ln= La wnu Lu ,
n=1-8) Mo3BOJNAIOIIHI JeTaNBHO MPE/ICTABUTH CTAIlHOHAPHBIE (KATHOH-aHHOHHBIE)
B3aMMOJICHCTBHS Ha MUKPOCKOITMYECKOM MOJEKYIsIpHOM ypoBHe. [lomydeHHbIe
PEe3yNbTAaThl CBUACTEILCTBYIOT O Mpeo0nafaroIleil poau KOMILIEKCOB LnCle B
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JOKaJbHOW CTPYKTYpE TalOTeHHUJ0B DPEeIKO3eMEebHBIX MeTamaoB. Pa3zpaboTaHbl
(U3UKO-XMMHUUYECKUE OCHOBBI 3JEKTPOXUMHUYECKOIO CHHTE3a HAHOJUCIIEPCHBIX
MOpPOIIKOB M HAHOKPUCTAUIMYECKUX  IUIGHOK  KOHCTPYKIMOHHOTO U
(YHKIIMOHATLHOTO  Ha3HAYeHHWs Ha OCHOBE pEAKUX  TYTOIUJIaBKUX U
PEAKO3EMENbHBIX METAJJIOB. YCTaHOBJEHBl 3aKOHOMEPHOCTH COOCaKACHHS
METaJNIOB TpHUajbl JKejleza ¢ Boab(pamMom, a Takke yriepoja, BoJb(ppama,
METaJUIOB TPHUAAbl Keje3a B OKCHJIHOM BoJdb(hpamaTtHoM pacriaBe Na,WO,-
Li;WO,. Ha ocHOBe 3THX TpOIECCOB pealn30BaH 3JICKTPOXHUMHUYESCKHH CHHTE3
TBEPIOCIJIABHBIX KOMITO3UIMH KapOua BoJdb(ppamMa U METALJIOB TPHAABI JKeJe3a.

YcTaHOBIEH MEXaHH3M COBMECTHOTO 3JEKTPOBOCCTAHOBJICHHS HOHOB
pelKo3eMeNbHBIX MEeTaIOB (UTTPHUS, camapus, JaHTaHa, HEOAuMa, Mpa3eoaruma) ¢
¢Topbopar MOHaMM W HOHAMH MeETaNIOB TpHaabl kene3a. Iloka3zaHo, HTO
AIEKTPOCHHTE3 OOpUAHBIX dba3 penKo3eMeNTbHbIX METaJlJIOB U
UHTEPMETANIUIECKUX COEAMHEHUH pelKO3eMeNbHbIX METAIJIOB C MeTalaMu
TpUaabl Kejle3a BO3MOXEH B KHHETHYECKOM pexkume. Pa3zpaboTaHbl OCHOBBI
TEXHOJOTHH 3JEKTPOXUMHUUYECKOTO CHHTE3a HaHOAMCIIEPCHBIX MOPOIIKOB Kapouaa
Bosib(ppama i1 KOHCTPYKIIMOHHOM M (PYHKIIMOHATBHON KepaMuKu. Peann3oBaHb
MPOLECCHl COBMECTHOTO 3JIEKTPOBBIJICICHUS BoJib(hpama, MOIMOAeHa U yriepoaa
u3 BOJIb(ppaMaTHO-MOJIUOAaTHO-KapOOHATHBIX pacrmiaBoB. [TosryueHsl
HaHOpa3MepHbIe TMOPOIIKH JBOMHBIX KapOWJOB BOJb(PaMOB U MONHOACHA.
OnpeneneHsl ONTHMalbHble KOHIIEHTPALMOHHBIE COOTHOILIEHUS KOMITIOHEHTOB
pacmiaBa AJi TMOJy4YeHHS JBOMHBIX KapOWAOB Bojb(pama H MOJIUOJEHA.
Y CTaHOBIIEHO, YTO CYILIECTBEHHOE 3HAUYE€HHE HMEET HE TOJBKO abCOJI0THOE
3HaUE€HUE KOHIIEHTpaluu Mojaubaata U kapOOHaTa JUTHS B paciljlaBe, HO M HUX
COOTHOILIEHHUS, a TakKkKe IUIOTHOCTh TOKa, KOJHYECTBO IPOMYLIEHHOTO
3NEKTPUYECTBA.

VYCcTaHOBIIEHO, YTO Ha TOBEPXHOCTH ajMas3a MPH KOHTAKTe C HOHHBIM
pacryiaBoM MPOTEKAIOT OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE IIPOLIECCHI,
NPUBOJAIINE K TMPOCTPAHCTBEHHOMY pa3JefieHHIO 3apsiia W BO3HUKHOBEHHIO

IJNCKTPOXUMHUHUCCKOTO IIOTCHIHAIa W PABHOBCCHUA Ha TI'paHULC aiMas - HOHHBIN
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pacmnaB. IlokazaHo, 4TO MOTEHIMAT ajJMa3HOTO 3JEKTpoJa SBIseTCs] (YHKIUeH
KUCJIOTHO-OCHOBHBIX M OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX CBOWCTB pacIliaBa.
YcTaHOBIEHBI 3aKOHOMEPHOCTH 3JIEKTPOBOCCTAHOBJICHUS JUOKCHUJA Yriepoja Ha
MeK(pa3HOM rpaHulie anMa3 — HOHHBIN pacIias.

Pa3zpaboTaH 3MeKTPOXUMHUUECKHH cTOcO0 HaHECEHHSI HAHOKPUCTATTMYECKUX
TUIGHOK M TOKPBITHH Kapbupa wMonaubneHa Ha KpPUCTAUIBI NPUPOAHBIX U
CUHTETUYECKUX aIMa30B U Ha MOJUKPUCTAIIIMUECKHE alMa3HbIe CIIEKH.

Pa3zpaboTan mpoliecc aHOAHOIO PacTBOPEHUS TBEPAOCILIABHOW MaTpPULBI
aJIMa3HOTO HHCTPYMEHTA B LIEJIOYHO-COJIEBOM pacIliaBe.

IIpoBeneHsl  HWCClieJOBaHMS ~ W3MEHEHUsS ~ cocTaBa  JjIs  CHUHTe3a
HaHOJUCIEPCHBIX MOPOIIKOB KapOuaa Boib(pama B Mpolecce U30TEPMHUECKOTrO
Harpesa U JUTUTEIBHOTO 3JIEKTPOJIHU3A. YcTaHoBIeHO BIIMSIHHUE
MPOAOKUTENHHOCTH  HM30TEPMHUUECKOIO0 HarpeBa pabodyero 3JEKTpOJUTa U
MPOAOKUTENBHOCTH 3JEKTPOIn3a (KOJUYEeCTBa MPOMYLIEHHOTO 3JIEKTPUYECTBA)
Ha COCTaB OJJIEKTPOJU3HONH BaHHBI U KaTofgHoro ocanka. Paspaboran cocrtaB
KOPPEeKTUPYIOLIeH 100aBKH MO3BONSIIOIINNA MTPOBOAUTD ATUTENBHBIH 3MEKTPOJIU3 C
MOJy4YeHHEM OJHOPOJHOTO HAHOJIUCIEPCHOTO TIOpolIKa KapOuja Bojdb(ppama.
OtpaboTaHbl ONTUMalbHBIE TMapaMeTphl TMpoliecca CHUHTE3a M HapaboTaHbI
IKCMEPUMEHTaJbHbIe 00pa3lbl HAHOAMCIIEPCHBIX TMOPOIIKOB  TYTOIJIABKHX
COCIMHEHHH pPEAKUX TYTOIUJIaBKUX M PEKO3EMENbHBIX MeTanoB. MccnenoBaHbl
Mop(oNorus, CTPYKTypa, XUMHYECKHE CBOMCTBAa MOPOIIKOB W IOKPBITUH
TYTOIJIABKUX COSTUHEHHUH PeAKUX TYTOMJIaBKUX U PEKO3EMEIbHBIX METaJJIOB.

ITokazaHo, 4YTO cojepKaHWE B HAHOJUCIIEPCHBIX MOPOIIKaX Kapouaa
Bonbdpama u Monubaena npuMeck Metamios (Li, Na - na yposre 10”macc%,Al,
Cu, Fe, Mn, Ni, Si- Ha ypoBHE 10'3-10'4Mac%). VYaenbHas TOBEPXHOCTh
HAHOTIOPOLIKOB KapOua0B coctapmsier 10-30 M*/r. YcTaHOBICHO, 4TO MOPHOTOrHs
HAaHOYACTHI] KapOUIOB TYTrOMJIaBKUX METAIJIOB 3aBHCUT OT PEKHMOB 3JICKTPOJIU3a
U TpEJCTaBI€Ha. a)MOHOKPHCTAIBHBIMHU IJIACTHHYATBIMU JHUCKOOOpPa3HBIMU

JacTHILAMU; 0)MOHOKpHUCTAIBHBIMHU OJIHOOCHBIMH JacTHULAMU; B)
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MOHOKPUCTAJILHBIMH TUIACTUHYATBIMU YacTULAMH HENPaBUJIBHON (QOPMBI, T)
MOJUKPUCTAIUTMHECKUMHU arperaraMi MOHOKPUCTAJIbHBIX YacTHII.

Metoaom anexTpopazpsaHoro crnekanus noa aaBineHueM 800-2500 Kr/cM’
npu Temnepatype 1873-2073 K monydeHsl 00pa3ibl KEpaMHHUECKOTO CILIaBa U3
HaHOJUCIEPCHBIX MOPOILIKOB KapOuja Bonb(ppama 0e3 MEeTaAUIMHECKOH CBSI3U IO
CBOHCTBaM He YCTYITAIOIINM IIaBJIeHOMY KapOu Iy BoJbdpama.

HapaGoTaHbl 3KcnepUMEHTaJIbHbIE MapTUU aJMa3HBIX MOPOILNKOB pPa3HOU
IIPUPOABI C MOKPHITHSAMHU TYTOIUTABKHX METaJNIOB U UX KapOWOB, H3 KOTOPBIX Ha
OAO «TepekanMasz» OBUIM HW3TOTOBJEHBI OMNBITHBIE TMAapTHU  AJMa3HbIX
UHCTPYMEHTOB. M3HOCOCTOWKOCTh HHCTpyMeHTa Bo3pocia B 1,5-2,0 paza B
ornepaiusax rpyooro nnudoBaHus ontudeckoro crekiaa K-8.

OTtpaboTaH Mporecc peKyrnepanny OTPabOTaAHHOTO aJIMa3HOTO HHCTPYMEHTa
B LIEJIOYHO-COJIEBOM pacIlylaBe C W3BJICHEHHEM ajiMa3a U JaHHBIX KOMIIOHEHTOB
TBEPJIOCIIIIABHOM MaTPHIIBI HHCTPYMEHTA.

Pa3pabotan Texmpouecc U TEXJOKyMEHTALMS. 3JIEKTPOXHMHUYECKOIO
CHUHTE3a HAHOJUCIEPCHBIX IOPOLUIKOB W  HAHOKPHUCTAUIMUECKUX  IJICHOK
KOHCTPYKLIMOHHOTO M (YHKIUOHAIBHOTO HA3HAa4YeHUs] Ha OCHOBE pPEIKHX
TYTrOIUIABKMX M PEIKO3EMEJbHBIX METAIIOB, 3JIEKTPOXUMHUYECKOro crocoba
HaHECEHUS! MOKPHITHH (DYHKIIHOHAIBHBIX MAaTePHAIOB Ha KPUCTAIUTBI TPUPOIHBIX
U CHHTETHYECKMX aJIMa30B peKyIlepaluu OTpaboTaHHOr0O U OpakOBaHHOIO
anMa3HOrO0 HWHCTPYMEHTa aHOJAHBIM pPAaCTBOPEHHEM MAaTPHIBI  alMa3HOro
UHCTPYMEHTA B LIEJIOYHO-COJIEBOM pacIljiaBe.

3agaun, MOCTaBIEHHbIE B MPOEKTE pEIICHBI B IOJHOM COOTBETCTBHH C
KaJeHJapHBIM TUIAHOM M TEXHHYEeCKHM 3anaHueM. [lonydeHHble HaydHbIE H
HAYyYHO-TEXHUYECKHE pe3ylbTaThl He UMEIT aHanoroB B P® u mpeBocxonsr

MHUPOBOH YPOBEHbD.
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