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Mpusodamca pe3ynsmamsl pa3pabomku 3KCNepuMeHmanbHol YCMAaHoB8KU U ee NYCKO-HAAAa00YHbIX UCNbIMAHUl Ha
MOOEIbHLIX pacmeopax C U320MmoeieHUeM napmuu 06pazyo8 — UMUMamopos omeepHOeHHoU Kopomkoxusyujeli
Gpakyuu 8bICOKOAKMUBHbIX 0mMx0008. [1o pe3ynbmamamM ycosepuieHCMe8o8aHa KOHCMPYKUUS OMOEebHbIX Y3/108
ycmarosku. 06opydosaHue omkanubposaHo, onpedeneHsl Napamempsi NPo8eOeHUs NPOUEeCccos, yCmMaHo8Ka NPU3HAHA
20moeoli K MOHMaxy 8 2opsyeli kamepe paduoxuMu4ecko20 NPou38o0cmea 0415 U320Moe/ieHUs aKmMUBHbIX 00pa3yos
Ha ocHoge Kopomkoxugyueli ppakyuu 86ICOKOGKMUBHbIX 0mMx0008, Nosy4eHHOl U3 paguHama nepeozo IKCMpaxkyu-
O0HHO20 LUK/a om nepepabomku ompabomaHHo20 sdepHoz2o monausa (OAT).

KiroueBble ciioBa: paduoakmugHele omxo0sl, ycmaHo8Ka omeepHoeHus, 60pocunuKamHoe Cmekio, KOpomkoxusyuas @pax-

yus, uesud, cmpoHyull, 8bICOKOGKMUBHbIE 0MXO00bI.

Peanusaiust HanpaBiieHus «C6asaHCUPOBAHHBIN
SIepHBI TOIIMBHBIA HuKI» (COATI) mpenmmona-
raeT BO3BpaT 3apyOEKHOMY 3aKa3uMKy BBICOKO-
aKTUBHBIX 0TX0m0B (BAO) B Buae OTBepXOAeHHOM
KOPOTKOKMBYIIIEH 11e3Ui-CTPOHIMEBON GbpaKkiumn
skupkux BAO, obpasylomuxcsl B pesy/sibraTe mnepe-
pabotku OLT.

B kauecTBe OCHOBHOTO MeTO[a OTBEPKAEHUS KO-
poTKOkUBYIIEei dhpakiyu (KO) Ha JaHHBIE MOMEHT
TIPUHSTA TEXHOJIOTUST BKIIOUEHMST B GOPOCHIIMKAT-
HOe CTeKJIO [1].

[jis meMOHCTpaluy ee MPaKTUUeCKOii peannsye-
mocty Ha OI'VIT «I10 «Masik» IIaHMpPOBaJIOCh U3TO-
TOBJIEHME TAaPTUM OTIBITHBIX 0OPA3IIOB OTBEPKAEH-
HOV KOPOTKOKMBYIIEN (paKIyy BBICOKOAKTYBHbIX
otxonoB (K® BAO) c 3amaHHbBIMM 3HAUYEHUSIMU

teroBbimenenus (1, 15, 25 u 35 kBt/m>) u onpepie-
JIeHMe UX XapaKTepUCTUK [2].

Llenbio MOATOTOBUTEIBHOIO 3Tara, MpeiiecTBy-
IOII[Eer0 pelieHuIo0 YKa3aHHO BbIllle cepbe3Hoi 3a-
Jlauy, SBJSUINCHh MPOEKTUPOBAHME, peain3alusl U
MpoBepka pPaboTOCIMOCOOHOCTY SKCIIEPUMEHTAITb-
HOJl YCTaHOBKM OTBEPXKIEHMS Ha MOJIEJNbHBIX pac-
TBOpax K® BAO. Onmcanue JaHHBIX paboT U IOTY-
YyeHHbIe pe3y/lbTaThl IIpe/iCTaBIeHbI HIKE.

B 2022 r. 000 «HIIO «TexIIpol'pymim» mo 3akasy
OI'VIT «[10 «Masik» 6bUIa CIIPOEKTUPOBAHA U M3-
TOTOBJIEHa 3KCIIepVMMEeHTabHasl YCTaHOBKA OTBep-
skperust KO BAO B 60poCMIMKATHYIO CTEKISTHHYIO



MaTpuly (fasee — yCTaHOBKA). B ¢BSI3M BBICOKOI
akTuBHOCTBI0 KO BAO ee pa3pabaThiBaiu B pagyio-
XUMUYECKOM (KaMepHOM) UCIIOJTHEHUMU.

[Tpy 3TOM K yCTaHOBKE MPEAbSIBISUINCH CIEAYI0-
1Iyie OCHOBHbIE TPeOOBAHNS :

KOMITaKTHOCTb, MOLY/IBHOCTbD ¥ ITIPOCTOTA MOHTAaKa;
MPOCTOTa U YHOOGCTBO MCIIONb30BaHMS, BO3MOXK-
HOCTb OOCTY>KMBAHMS M 3aMeHbI OT/Ie/TbHbIX Y3JI0B
MpY TIOMOUIYM MaHUMYISTOPOB, PEMOHTOIPUTOL -
HOCTb B YCJIOBUSIX TOpSTUEIl KAMEPbI;
paguanMoOHHAsT UM XUMUYecKasi
060pyIOBaHMS;

BO3MOXHOCTb OUCTAaHLUMOHHOIO KOHTPOJIS M 4a-
CTMYHO AVCTAHIMOHHOTO yIIpaBjieHMs TPOLeCCOM.
PaspaboraHHasi B COOTBETCTBUM C YKa3aHHBIMMU
TpebGOBaHMSIMM YCTAHOBKA COCTOUT M3 CIEIYIONIINX
OCHOBHBIX y3JI0B (puc. 1):

1) meun pe3UCTMBHOrO HarpeBa C SOHHBIM CJIU-
BOM M MeXaHMYECKMUM 3alIOPHBIM YCTPOJCTBOM;

2) cuCTeMbl JIOKAJIbHOM Ta300UYMUCTKU C KepaMu-
YeCKMM BBICOKOTEMITEPATYPHBIM (QUIBTPOM IJIST
YJIaBIMBAaHUS L€3Us;

3) BRINAPHOTO armapara Ajisl yrmapuBaHUsI UCXOZ -
HOT'O pacTBOpa;

4) mepuCTanbTUYECKOTO Hacoca Mjs LO3MpOBa-
HMSI PaCTBOPOB;

5) cucrembl BHyTpuKaMmepHoro 3peuusi (CB3);

6) cucTeMbl KOHTPOJISI M YIIPaBIeHMSI.

O6BsI3Ka BCEX Y3JIOB OCYIIECTBIISIIACH ITPY [TOMOIIIN
MONM3TWIEHOBBIX NIJIAHTOB, XapaKTepU3YIOIIMXCS

CTOVKOCTh

BBICOKOJM XMMMYECKOI M pagMalMOHHOM CTOMKO-
cThio. [Ijis TiepeflauyM BBICOKOTEMIIEpATypHOI Tia-
pora3oBoit ¢dasbl U3 Meur B PUIbTP yIaBIMBaAHUS
uesus A-03 u manee B XOIOLMIbHUK-KOHAEHCATOP
A-04 mpuMeHsIIUCH TPYOoKkM u3 cramyu 12X18H10T.

TexHMUecKMe XapaKTePUCTUKU YCTAHOBKU TIPeE[-
CTaBJIeHbI B TAO. 1.

Matepuanbl, UCIOb3yeMble TIPU ee MU3TOTOBJIe-
HUMU, BbIIEP)KUBAIOT BO3/Ie/ICTBYME paboumx cpef, a
Takke Je3aKTUBUPYIOIIMX PaCTBOPOB.

Tabnuya 1. TexHu4ecKue xapaKmepucmuku
YCMaHoB8KU omeepHdeHus

Macca egyH1yHoro obpasua crekna, r 10£1,0
Temnepatypa cuHTe3a 06pa3LoB cTekna, °C 1150
TeMnepatypa N0BYLIKK Lie3Ks, BCTPOEHHOM 800

B neyb, °C
XH7010 rOCT 5632-72

HepXaBewLlada CTaib

MaTepman TUMA NevYn 1 WToKa

MaTtepuan KOMMNEKTYHOLWMX

(32 UCKNOYEHMEM TUINS Neyn) 12X18H10T
l[abapuTHble pasmepbl neun (LWxMxB),mm  181(339)x172x399
MolHocTb neyn, kBT 2,0

[MTaHMe YCTAHOBKY OCYIIECTBJISIETCS OT CeTu Iie-
PeMEeHHOTrO0 TOKa ¢ yacToToii 50 'l ¥ HOMUHAIbHBIM
HanpspkeHuem 230 = 10 B. CymmapHasi MOIIHOCTb
3JIEKTPOOOOPYIOBAHMSI COCTABIISIET He Ooee 6 KBT.

Puc. 1. Cxema ycmaHosku omeepmderHus KO BAO



s obecrieueHust ee paboOTOCIIOCOOHOCTU HEOO6-

XOJMMBI CIeAyIolIe MOAK/II0UeHMs :

« TIOABOJ, OXJIaXJalolieit BOAbI K XONOAUIbHUKY-
KoHAeHcaTtopy A-04;

« TIOABOJ, CKATOTO BO34yxa OJI OXJIKIEeHMST Haco-
ca H-01;

+ OTBOJ, Mapora3oBoii (a3l rocie cenapaTopa A-06
B BaKyyMHYI0 JIMHUIO.

Puc. 2. Makem ne4u pe3ucmusHo20 Hazpesa ¢ O0HHbIM
cugom

1) Ileub pe3UCTMBHOIO HarpeBa C JOHHBIM CJIU-
BOM (puc. 2) MpenHa3HaueHa Jyisl CMHTe3a 06pas-
1I0B 60pOCMIMKATHOTO CTeK/Ia M3 3apaHee IOATO-
TOBJIEHHO cTeKI0PpuUTTHI U pacTBopa K BAO.

KoHCcTpykUMS meuu MO3BOJISeT OCYLIEeCTBIISATh
MX 3arpysKy, CMHTe3 ¥ CIMB paclulaBa CTeK/Ia

Pazpabomka, u32omogneHue U Uucnsimaxus yCmaHosKu
nosyyeHus 0bpasuyos omeepuoeHHoU kopomkoxusyuel gpakyuu BAO

IVUCTAaHIMOHHO. [Ij11 yoo6CcTBa 3arpy3Ku CTeKIo¢-
puTThI 1 103MpoBaHus pactBopa K@ BAO B kpbiiiike
ey MmpeLycMOTPeHbI COOTBETCTBYIOIIE BOPOHKMA.
KoHTponb 1 ympaBieHMe MpoIecCOM CMHTe3a 0Cy-
LIEeCTB/SIETCS MO MTOKa3aHMUSIM TepMoIiap, YCTaHOB-
JIEHHBIX B paboueM 0ObeMe ITeUn U B IITOKE.

Cucrema JOBYXKOHTYPHOTO HarpeBa obecreun-
BaeT HeIpephIBHYIO PaboTy yCTaHOBKM. B ciryuae
BBIXOJIa 13 CTPOSI TIEPBOTO KOHTypa HarpeBaTeseit
orepaTop MOXeT MepeKTIUNUTh Mofavy Hampsike-
HMS Ha BTOPOIJ, TeM CaMbIM ITPOAOJIKMUB IIPOIEeCC
CM/HTe3a pacIjiaBa, KOTOPbIi MTPOUCXOOUT P TEM-
repatype okosio 1150 °C B Tursie us >kaporpouyHOro
crutaBa XH7010 pa6ounm o6beMom 150 cm>. Cucre-
Ma pPbIYaKHOTO TIOAHSATHUS IITOKA, 3anyuparouiero
CIMBHOE OTBEPCTUE TUIJIS, TO3BOJISET ITPOU3BO-
JIUTb CJIUB IIPY TTIOMOIIY MaHUITY/ISITOPA.

B MBHOM 30He MpPenyCMOTPEHO CMOTPOBOE
OKHO JJi1 BU3YaJIbHOTO KOHTPOJISI TIpoliecca Herlo-
CpeaCcTBEHHO ornepaTopoM Jinmbo mmpu oMoy CB3.

CnuB pacruiaBa CTeK/a MpefyCMOTPeH B MU3JIOXK-
HUIIBI, yCTAHABIMBaeMble B y3ena cavBa. OHU mpen-
CTaBJISIOT COOOJ CTaKaH M3 HepsKaBelolleil CcTaau
mapku 12X18H10T, paspeneHHbIli BepTUKAIbHO
Ha JBe paBHble YacTu. VM3JOXKHMUIIA TIOMeIlaeTcs
B THe3[0 M3 OTHEYIOPHOI TeIIOU3OJsIUM, pac-
MOJIO’KEHHOE B KOpPITyCe U3 HepXKaBelwlleit cTraiu,
M B TAaKOM BUJe pa3MellaeTcs MOJ CIMBHBIM OT-
BepcTueM ITeuu. Ee BHYTpeHHMUII IuaMeTp paBeH
15 mm, BbIicOTA — 25 MM, UTO IIPM MOJHOM 3aIloNI-
HeHUM obecrieunBaeT MoIyuyeHye o6pas1oB cTeK/a
maccoii 10 T.

KoHCcTpyKUMsl meum TO3BOJISIET paboTaTh [INC-
TaHIMOHHO. Bo3MoOXXHa 3amMeHa TUrs U mroka. Ee
MOAY/IbHAs KOHCTPYKIIMS paspaboTaHa TaKUM 00-
pasoMm, YToObI MOC/Ie OKOHUAHMST CPOKa SKCIUTyaTa-
LMY ee MOXKHO ObIJIO pa306paTh Ha COCTABIISIONIME
¥ OTIIPaBUTb Ha XpaHeHMe B CTaHAApPTHOM KOHTeli-
Hepe Tuna OCO.

2) CucreMa JIOKaJIbHOM Tra3004YMCTKM ITpegHa3Ha-
yeHa Ui OYMCTKU TaporasoBoii ¢aswel (IIFD), 06-
pasyloiielics Ipu CUHTe3€e CTeK/Ia, OT PaAUOHYKINU-
JIOB, B YACTHOCTM ra3006pa3Hoii GopMeI 1e3usi-137,
a TakKe OKCUAOB a30Ta Iepel BbIOPOCOM B Aeit-
CTBYIOIIYIO BAKYYMHYIO CUCTEMY TOpsiueil Kamephl.

OHa CcOCTOUT U3 MOC/IelOBaTeNbHO COeIMHEHHbIX
oborpeBaeMoro (GuiIbTpa, XOJOOWIbHMKA-KOHIEH-
caTopa, IByX 6apb0OTEpPOB U cemapaTropa C Karesb-
HOJ JIOBYIUKOJ.

OuULTp IJig yAaBAMBAHUS MApPOB 1ie3Us SIBJSeT-
Cs TIEPBONM CTYMEHbK OUYMCTKU. OH MpeacTaBisieT
coboi1 amcopbep, B KOPITyce KOTOPOTO MOC/IeI0Ba-
TeJIbHO YCTAHOBJIEHbI IWIMHIAPHI U3 Kepamuue-
CKOTO BBICOKOIIOPUCTOTO U BBICOKOIIPOHUIIAEMOTO
61mo4yHO-siuencroro Hocutenss (BITSIH) mpowusBom-
crBa OO0 HUT «CnenKepoKom». [1J1s1 CeJIeKTUBHOM



XeMOCOPOLMHM 11e3UsT B KAUeCTBEe aKTUBHOIO CJIOSI
BITIH HaHeceHa KOMIIO3MLIMSA M3 00JamaroINX
MOBBIIIEHHO} PeaKLMOHHOI CIIOCOOHOCThIO alio-
MO- U KpeMHe30/ell C 1e/bl0 CO3[aTh YCJIOBUS
DI CTEXMOMETPUUECKOro o6pa3oBaHus Hambosee
YCTOMUMBBIX aTIOMOCUIMKATOB 11€3UsI: MOUTYLIUTa
(CsAlSi,O;) n kanbeuaura (CsAlSiO,). @uibTp 10-
MellleH B 3JIeKTPOIeYb COIPOTUBIIEHUS, KOTOpast
ToAiepkuBaeT pabouyio TeMIepaTypy Ipoiiecca
agcopbuyu 800 °C. YpaBiieHMe PeXXUMOM paboThI
HarpeBaTesieli BBIBOAMTCS Ha aBTOMAaTU3MPOBaH-
HOM pabouem mecte (APM) orepaTopa yCTaHOBKM.

Hanee III'® o TpyboIpoBOIY, TPOXOIS Uepes XO-
JIOOVMIIbHUK-KOHIEHCATOP, HAIIPaBJIsIeTCS B 1BA I10-
cJlemoBaTeIbHO COeaMHEHHBIX 6ap6otepa ¢ 0,1 M
pactsopom HNO, s obecrieyeHust JOMOIHUTEIb-
Ho ouncTtku III'® oT aspo3oneii u OKCUOOB a30Ta.
[Mocsie HUX YCTaHOBJIEH CerapaTop C JIOBYIKO J1sT
yOaJieHus KareabHOoM Biaaru. [Ijisi [aHHOM CUCTEeMbI
MMPOEKTHBI CYMMAapHbIii KO3DOUIMEHT OUYMCTKU
[IT® oT 11e3uUs1 cocTaBuI He MeHee 10°.

CucreMa ra3o0umMCTKY MOOKIIOYAETCS K BaKyyM-
HOVI JIMHUY J1JISI CO3[TaHMST HEOOXOAMMOT0 pa3peske-
HMSI B BAPOYHOI U CIMBHOJ 30HE Ieul, YTO HeoO-
XOOMMO [JIJIsT U30€esKaHMs HEYIOPSIOYHOTO BBIXOdA
[II'® B mpOCTPaHCTBO KaMephl.

PerynupoBanue m KOHTpoib pacxoma III'® ocy-
IEeCTB/SIETCS TIPU TOMOLIM PEryisiTopa pacxona
rasa PPI-12, KOTOpbIli MMeeT BO3MOXXHOCTb MO -
kimouenus K [1K ¢ uHTepdeiicom yrnpasaeHus Bcei
YCTAHOBKOI, UTO 3HAUUTENbHO YIIPOIIaeT MPOoILiecc
HACTPOVKM U PUKCALMM TTapaMeTpoB paboOThl CHU-
CTeMbl Ta300UMCTKH.

3) BeimmapHoyi amnapaT (puc. 3) mpeaHa3HauyeH
IJIST TpyeMa nopuymu ucxomHoro pactsopa K@ BAO,
€ro yrmapuBaHus ¢ He0OXOIMMOM KPaTHOCTBIO JJIsI
MOCAeqyIONIero MO3UMpPOBaHUS B TUTENb MeYu U
npencTaBisieT co60ii eMKOCTHBIM ammapaT o6be-
MoM 1,2 1M> ¢ KO/bLIeBBIM HarpeBaTeieM, yCTaHOB-
JIEHHBIM Ha CTeHKax. /IMama3oH ero paboumx TeM-
nepatyp Bapbupyetcst ot 0°C go 250°C. Armmapar
000pyn0BaH TpeMs 6aliOHeTHBIMM pa3beMaMu, IBa
U3 KOTOPBIX MPUXOIIT B €ro KPbILIKY, & OAVUH OCYy-
miecTBisseT GYHKIMIO JOHHOM JMHUY, TaKKe B HEM
MPUCYTCTBYET eKaJHblil YPOBHEMEDP C YEThIPbMS
TOUKaMM MHAMKAUMU (HVOKHUIA YpOBEeHb, MOJIOBU-
Ha, BepXHUI YPOBEHDb U ITIEpPEOIHEHME).

Ha Bcex omopax BbINAapHOTO armapara yCTaHOB-
JIeHbl TEH304aTYMKMU OJ1S1 KOHTPOJSI €ero Macchl, IO
TMOKa3aHUSIM KOTOPBIX BeAeTCSI MOHUTOPUHT U3Me-
HEeHMsI MacChl pacTBOpa Mpu MPOBeAeHUM TIpoliec-
COB yIapMBaHUs U H03MpoBaHus. [laHHbIE C TEH30-
IaTYMKOB BBIBOAATCS Ha APM ormnepaTtopa.

BelmapHoii anmapat yepe3 6aiioHeTHbIE pa3beMbl
MIpY TIOMOIIM TMOKOTO IOMMITUIEHOBOTO NUIAHTA
MOJK/IIOYAETCS K CUCTeMe JIOKQJIbHO ra3004MCTKHA.

4

Puc. 3. Makem seinapHo2o annapama: 1 — emkocmo 0515
ynapusarus pacmeopa, 2 — 6alioHemHsle pasvemsl 015
noodkstodeHuUs annapama, 3 — meH300amyuKu,

4 — Konbyesol Hazpesamens

Taxke yepe3 HMX OCYLIECTBJSETCS HalOJHEHUE
MCXOOHBIM PacTBOPOM M BbIZjauya KOHIIEHTpATa B
nevb. JJlaHHBIE MPOLECCHI MPOU3BOASTCS MPU TO-
MOIIY TTePUCTAIBTUYECKOTO HAcoCa.

4) IlepucTranpTUUeCcKMii HACOC NpeJHa3HaYeH AJIs1
JIo3upoBaHus yrapeHHoro pactsopa K@ BAO B tu-
reJib Mevu.

BBumy KpaiiHe HeO6IarompusSITHBIX YCIOBUIA 9KC-
IUTyaTalyu, OH ObLI pa3paboTaH B KaMepHOM (pa-
IMAaILMIOHHO CTOKOM) UCIIOJIHeHUM (pPUC. 4).

Ero KoHCTpyKIMS mpenycMaTpUBaeT OUCTAHIU-
oHHoe obcmykuBaHue. Koxyx Hacoca HaIoOJHSeT-
CS1 CBUHIIOBOI ApOObBI0, UTO 06ecrieunBaeT 3aIluTy
3JIEKTPUUYECKOT0 IBUTATeNs] OT BO3LENICTBUSI MO-
HU3UPYIONIEro u3ayueHus. Takke OH 000pymoBaH
6alilOHEeTHBIMM pa3beMaMM [JIsI OCYIIECTBIEHMS
MOAK/IIOYEHMS K IMHMSIM COKaTOro BO3JyXa [/ OX-
JXOEHUs] JIeKTPOABUTATeNs U NpueMa U Imepe-
Jlauy pacTBOPOB. YIpaBjieHME HAacOCOM OCYILIeCT-
BJISIETCSI Uuepe3 60K yIIpaBIeHus, pa3MelleHHbI B
MOMelIlleHuM orepaTopa.

5) Cucrema BHyTpuKamepHoro 3penus (CB3)
NpefHa3sHayeHa [Jjs BMU3YyaJIbHOIO KOHTDOJS 3a
nmpoiieccamy, MPOUCXOASIIMMM BHYTPU 3aUUT-
HOJl KaMepbl, M OCYyLIeCTBIeHUS GOTOCHEMKIU



Puc. 4. Makem nepucmanemu4ecko2o Hacoca
0715 003Upo8aHUS pacmeopos

MU3TOTaBIMBAEMbIX 00pPa3I0B, ee 3CKU3 IPeaCcTaB-
JIeH Ha (puc. 5).

OHa COCTOUT M3 pagMalMOHHO CTOIKOI KamMephl
KTA-J31, ycTaHOBJIEHHO}I B KOXYyX, pPacIOJIOKeH-
HBIII Ha CTaHMHE, KOTOpasi 06ecIreuBaeT BO3MOXK-
HOCTb €e HaKJIOHa ITof, HeOOXOAVMMBIMU YIJIAMU U
CMellleHVe B BEPTUKAJIbHON IIJIOCKOCTU. Bce 3ne-
MEHTBI IAHHOJ CUCTEMbI, 3 UCK/TIOUeH/EM KaMephl,
BBITIOTHEHBI U3 Hepxkasetoel cramu 12X18H10T.
CurHas c Hee BBIBOOUTCS Ha OTHe/lbHOe APM, TemM
caMbIM 00€eCIeuMBaeTCsI BO3MOXKHOCTb HACTPOMKM
MacIITabupoBaHus 1 HOKyca Kamepsbl, IPOCMOTpa
U apxXMUBaIUy TaHHBIX.

Puc. 5. 3cku3 CB3: 1 — cmonuk nodvemHsil, 2 — KpoHWmeUlH
HAKNOHHBbI, 3 — kamepa menegu3uoHHas KTA-J131,4 — namna
ocselyeHus

6) CucTeMa KOHTPOJSI U YIIPaBJIeHUS TEXHOJIOIU-
YeCKMUM IIPOLIECCOM OCYIIECTBISIeT coop uHbopMa-
LMY C IaTUYMKOB, PACIIOJIOKEHHBIX Ha 000PYIOBaHNM,

Pazpabomka, u32omogneHue U Uucnsimaxus yCmaHosKu
nosyyeHus 0bpasuyos omeepuoeHHoU kopomkoxusyuel gpakyuu BAO

BXOZSIIIIEM B COCTaB YCTAaHOBKM; obecreymBaeT
BO3MOKHOCTb YIpaBieHMUs HarpeBOM TIeuy, BbI-
MMapHOTO arfmapata U (QuabTpa YyIaBAMBaHUS Ilie-
3Usl, peryamMpoBaHns MPOU3BOAUTENbHOCTU TMepu-
CTaJIBTMUECKOTO HAacoca U CUCTEMbI Ta300UUCTKU U
COCTOUT U3 IIUTA yIIpaBJIeHUS YCTAaHOBKO U APM
oreparopa Ha 6ase IMepCOHAJIbHOTO KOMIIbIOTEpA.
Ha HeMm mnpepycTaHOB/eHa MporpamMma, COAepska-
11asi MHEMOCXEMY YCTaHOBKM C OTOGpakeHueM MH-
(opmanuy ¢ 1aTIMKOB, ¥ OPTAHbI AJIS1 YIIPaBAEHUS
rmapaMeTpaMiu ee paboTbl. Bce maHHbIE apXUBUPY-
orcst B APM.

[Tocme co3pmaHmsl YCTAaHOBKYM ObUIM ITPOBEIEHBI
npuemo-caaTouHble ucnbiTanus ([ICHU) Ha Teppu-
TOPUM M3TOTOBUTEJISI, B XOIEe KOTOPbIX ObLIa BbI-
sIBJIeHa HeOOXOMMMOCTh TOPabOTKM KOHCTPYKIUU
psiia ee y370B.

Bouta gopaboTaHa KOHCTPYKUMSI M3JIOXKHUIL: UX
obopymoBayM 3axBaTaMy IJIsT yO0OCTBA AVICTAHIIA-
OHHOTO MCIOJb30BaHMsI. MeTa/yinuyeckue KOpmyca,
B KOTOpbIE OHM YCTaHABIMBAIOTCS, TAK)Ke 060pya0-
BaIM PyuyKaMm.

B KOHCTPYKIMIO KPBIIKY Teuu OGbLIO mobasie-
HO YCTPOJCTBO (DMKCALMM IIJIAHTa Haj, BOPOHKOIA,
TIpeACTaBJIsIoNiee 060 3aKperyIeHHYIO Ha MeTaj-
JIMYEeCcKOit TIIacTMHe MPYXUHY C 3aXBaToOM. TakuM
06pa3oM IUIAHT MOACOEIMHSIICS HaJ, BOPOHKOI U
He CMeIaJcs TMpu paboTe MepUcTaIbTUYECKOTO
Hacoca.

[Tpu nipoBenennu IICU BBISICHMIIOCH, YTO BSI3KOCTh
CTEeKOJI CO3AaHHBIX paHee cOCTaBoB [1] mpyu paboueit
Temneparype ycraHoBky (1150 °C) He obecrieunBaeT
HeOOXOAVMBIX YCIOBUIl CIMBA CTEK/IA B U3JIOKHMU-
upl. CiemoBaTenbHO, B CJIydae UX NMIpUMeHeHUs I
otBepkneHuss KO BAO B ONBbITHO-IPOMBIIIIEHHBIX
YCIOBUSIX Ha TIpefIioiaraeMoM AJisl 9TUX Lieneii Ma-
JI0rabapuUTHOM IUIABUTEJNIE MPSMOTO JIEKTPUUECKO-
ro Harpesa ausaiiHa OI'VII «I10 «Masik» BO3MOKHBI
3aTPyZHEHMS CO CJIMBOM pacIliaBa yepe3 MHIYKLIM-
OHHOO60TrPEBAEMYIO CJIMBHYIO puitbepy [3].

Ins obecreyeHMs YCTOMUMBOTO IpoIecca ObLT
yBeJMUeH AMaMeTp CIMBHOTO OTBEPCTUS TULS C 3
Jo 5 MM, a Takke MOAU(UIMPOBAH COCTAB CTEK-
Ja I CHUXXEHMSI BSI3KOCTM IIpM TeMIlepaType
CUHTE3a.

B cBSI3M €O CIOKHOCTBIO ITPOLLECCa OTBEPKIEHMS
K® BAO, 1o MOHTa)xa YCTaHOBKU U IIpOBeLeHUs
paboT B ropsiueii Kamepe ObUIM BBIOJTHEHBI MPO-
BEpKa PabOTOCIIOCOOHOCTM WM IIPOBEIEHBbI ee Iy-
CKOHAJIaJJOYHbIe UCIIBITAHMUS (OOKATKA) B «UMUCTHIX»



yenoBusix. OHM OCYIIECTBIISUTUCH IJIST KaJIMOPOBKU
000pyIOBaHMS, OTJAAKM TEXHOJIOTUM U OIpemese-
HMSI IapaMeTpoOB IIPOBeIeHMUsI MpOoleccoB, MpOTe-
KaIolMX B Me4y, HapaboTKM 3KCIIePUMEHTAaTbHbIX
JaHHBIX M 0OyUeHMs MepcoHaia. B xome MycKOHa-
JIAZJOYHBbIX MCIIBITAHMUI 6bIa M3rOTOBJEHA IPOO-
Hasl mapTus o6pasiioB OTBEPKIEHHOTO MMUTATOPA
K® BAO.

VcraHOBKa OblIa CMOHTMPOBAaHA B BBITSKHOM
mKkady IeHTpaabHOlM 3aBOMACKOI JaGopaTopuu
OI'VII «ITO «Masik», moAKa0UYeHa K cucTeMaM 3J1eK-
TPO- U BOIOCHAGXKEHMS, BAKYYMUPOBaHUS (PUC. 6).

Puc. 6. BHewHuli 8ud ycmarosku omeepxoeHus KO BAO:
1 — neuw; 2 — 0602pesaemsili punsmp; 3 — bapbomep
cucmeMsl 2a3004UCMKU; 4 — nepucmansmuyveckuli Hacoc;
5 — usnoxHuysl 005 cauea pacnaasa cmekna

B mpoliecce 06KaTKYU ObLT BBISIBIIEH M YCTPaHEH
HEIOCTAaTOK KOHCTPYKIIMM Meuy, He 3apUKCUpO-
BaHHBI paHee. Tak o6HapykKeHO, YTO IIPU Harpe-
BaHMM OO TeMIlepaTypbl CMHTe3a CTeK/Ja IPOUC-
XOOUT U3MeHeHMe TeOMeTPUM COCTAaBHBIX dacTeil
reuy, BCAeACTBYME Yero repMeTMYHOCTh ra3oxoja
Ha CThIKe ee KOpPITyca ¥ KPBIIIKY HapyiaeTcs. s
MCIIpaBJIeHUsT JAHHOI Ipo6yieMbl OGbIIO peIIeHo
YCTaHOBUTDH B ra3oxof, LOTOJHUTEIbHYIO BCTaBKY,
YTO MO3BOJAUJIO COXPAaHUTb TEPMETUUYHOCTb MPU
TEePMMUUECKOM paclIMpeHun KopIryca rneumn.

g obecreyeHMss TOYHOCTM JTO3MPOBAHUS pac-
TBOpa 6blTa MPOBeAEeHA KaJMOPOBKa MePUCTATbTU-
YyeCcKOoro Hacoca, TapupoBKa JeKaJHOTO YpOBHeMe-
pa ¥ TeH304,aTUMKOB BbITIAPHOTO arrnapara, a Takke
orpefesieHye HeBbIIABA€MOr0 13 Hero oobema.

[TpousBenyu MpoBepKy U HACTPOMKY CUCTEMBI Ta-
300uMCTKU. OTBITHBIM ITyTEM TMOATBEPAWIN, YTO
rpu yctaBke Harpesatenst GuibTpa 900 °C ripu pac-
xoze 10 mm>%/MuH mocTuraercs Heob6xomumas pa6o-
yas Temmeparypa B 700 °C BHYyTpU GUIBTPYIONIETO
3JIeMeHTa.

[IpousBenu wu3MepeHMe paspeXeHUs] BHY-
Tpu TUTAA neuu. [IpM pacxome Bosmyxa B CUCTe-
Me 157aM%/MMH OHO coCTaBisIo0 6 MM BOJ. CT.,
YTO [OCTATOYHO [Jis1 TIPEBBIIIEHUS] pa3peKeHMUsl,
co3aBaeMOro B TOpsiueil Kamepe, TeM CaMbIM

6

obecreuMBaeTCsl HaAIpaBJIEHHOE IBVDKEHME BO3[IY-

Xa U3 TUIJISI B CUCTEMY ra300UMUCTKH.

Takke B Xofle ITYCKOHAJIaJOUYHbBIX MCIIBITAHUIA
6blIa OTpaboTaHa TEXHOJOTUSI IIPOBEIEeHUS BCeX
CTafuii M3TOTOBJIIEHUSI MMMUTATOPOB 06pPa3IoB
oTBepxaeHHoV KO BAO:

+ CTapTOBBIN pa30rpeB e CO CTEKIOPPUTTOI;

« Io3upoBaHue pactBopa-umMmuraropa KO BAO;

« ITOJTyYeHMe paciliaBa CTeK/Ia;

« CJIMB CTEKJIOMACChl B M3JIOKHMIIBI C KOHTPOJIEM
IIPY TIOMOIIbY CUCTEMbI TEXHNUECKOIO 3peHMS U
ToylyyeHye o06pasiioB 3aJaHHOI MacChl.

O6beM JaHHBIX, TOTYUYEHHBIX TP OOKATKe yCTa-
HOBKM B pa3HbIX peskyMax, IT03BOIMUII OIPeNenTh
OITMMAaJIbHbIE TTapaMeTpPbl IIPOBeIeHUS KasKI0i 13
craguii mpoiiecca otBepxkaenmss KO BAO.

BrimosiHeHa pa3paboTKa YCTaHOBKM OTBEpXKIe-
Husg KO BAO, a Takke ee mpuemo-CAATOYHbIE UC-
MBITAHUS HA TePPUTOPUM U3TOTOBUTENS. B mocie-
OyIoleM IpoBefieH MOHTaxX Ha Tepputopuu OI'VII
«I10 «Masik» B J1aGOpaTOPHBIX YCIOBUSIX U €e ITy-
CKOHAJIaIOUHbIe («XOJ0JHbIE») UCTIBITAHUS, B XOIe
KOTOPBIX OblIa M3TOTOBJIEHA MPOOHAsT MapTusi 06-
pasLoB OTBepxXaAeHHOro umuraropa KO BAO.

[Tpy mpoBemeHMM ITyCKO-HAJNALOUYHBIX UCIBITA-
HMIT 06OpymOBaHME YCTAaHOBKM OTKAIMOPOBAHO,
ofpeneneHbl MapamMeTpsl MPOIEeCCOB, MOC/Ie Yero
OHa MpMU3HAHA TOTOBOJM K MOHTAaXy B ropsiueit ka-
Mepe paoXUMIUUeCKOro MPOu3BO/ICTBA.

VccnemoBaHusl OCYHIECTBISUINCh B paMKax go-
roBopa ¢ AO «TexcHabskcmopr» ot 14.06.2022
N21377/2022/5.8-00T (091-22-1-40/009) «BbImosn-
HeHMe paboT IM0 XapaKTepusalluy OTBEePKIEHHOI
«KOPOTKOXMBYIIEl» (Gpakiyuy BbICOKOAKTUBHBIX
OTXOM0B, IOJTYUEHHOI OT epepaboTKM OTpaboTaH-
HOTO SIIePHOTO TOIUIMBA aTOMHBIX 3JIEKTPOCTaH-
Uit IS TOoCaedyloueil BepupUKaLUMU XapaKTe-
PUCTUK 3aKa3YMKOM U3 CTPAH LEeHTPAJIbHOI U BOC-
TOUYHOI EBpOIIBI».
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The paper overviews an experimental solidification unit the development of which has been completed, as well
as commissioning and testing of the unit on model solutions which involved the production of a sample batch
simulating the solidified short-lived high-level waste fraction. The designs of some individual unit structures have



been modified based on its findings. The equipment has been calibrated, the process parameters have been specified,
the unit has been recognized as ready for installation in a hot chamber of a radiochemical production facility to
produce active samples based on the short-lived high-level waste fraction obtained from the raffinate of the first

extraction cycle from spent nuclear fuel reprocessing.
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