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Beenenue

Oxkcunpl ypaHa — 3TO BaXKHbIE MMPOMEXKYTOUHBIE COCAMHEHHS, K KOTOPHIM
MIPEABSBISIIOTCS CTpOTHe TpeOoBaHMs 10 KauecTBy. OHU, TakKKe, SBISIIOTCS OCHOBHBIM
TOBapHBIM IPOTYKTOM OIPEACISIONIMM CTOMMOCTh ypaHa Ha MHPOBBIX pHIHKax. B
TEXHOJIOTHH UCTIONB3yeTcs Tpu okcuna ypana UO,, U3Og u UO:s.

Kpome mnepeuncriennsix okcugoB AokazaHo cymiectBoBanue UO, UsOq, U307,
U,Os u HekoTopeix apyrux. CHTyalusi OCIIOXKHSAETCA CKJIOHHOCTBIO OKCHAOB K
HECTEXMOMETPUYHOCTH, UYTO TPHUBOAUT K TOpazmo OOJbIIEMy  KOJIHYECTBY
HaOII0AaEMBIX OKCUIHBIX (DOPM M PACXOXKICHHUIO B ONPEACIICHUN UX CBOMCTB.

Jist okcuoB ypaHa Oblna npeasioxkeHa odmas dopmyna UnOznio, KOTOpas naer:
npu n = 1-UQO4,N=2-U;06=UO3,Nn=3-U305,n=4—-U;010=U,05 u 1.11.

Oxkcunbl ypaHa UMEIOT BeCbMa OOJIbIIIOE 3HAYEHHE B TEXHOJIOTMH MPOU3BOJICTBA
SJIEPHOTO TOproYero. B HEKOTOPBIX THMAaX T€TEPOTCHHBIX SIAEPHBIX PEAKTOPOB OCHOBOM
TerIoBbIIETs oKX  d7eMeHToB (TBOJIoB) sBiseTcss AMOKCHI ypaHa, KOTOPBIA
oOnagaeT BBICOKOM KOPPO3HMOHHONW U  paJuMallMOHHOM  yCTOWYMBOCTBHIO. Ero
OTHEYMOPHOCTh J1aeT BO3MOXHOCTHh IIONy4aTh B SIEPHBIX PEAKTOpax BBICOKUE
TEeMITepaTyphl U YBEIIMUNUBATh TEM CaMbIM KO3 (UIMEHT IMOIe3HOTO AcicTBUA. Kpome
TOTO, COBMECTUMOCTh JAMOKCHJA ypaHa C Pa3jNuHbIMH MaTepuaiaMu OOOJOYKH H €Tro
BBICOKAs IJIOTHOCTh TAaKXE C TOJIOKHUTEIHHOW CTOPOHBI XapaKTEPH3YIOT 3TOT BHJT
SJIEPHOTO TOPIOYETO.

Eme Oospliiee 3HaUECHWE OKCHIBI ypaHa WMEIOT KaK MPOMEKYTOUHBIE MPOTYKTHI
MIPU TPOM3BOJICTBE JIPYTUX COCIMHEHUN ypaHa U TIaBHBIM 00pa3oM ¢hropuioB. OKCUIbI
ypaHa Kak HauOojiee yCTOWYUBBIE €r0 COCAMHEHHS MOTYT OBITh MCIOJB30BAHBI JIJIS
XpaHEHHs] ypaHa W TOCTY>KUTh MPOMEXKYTOUHBIM 3BEHOM MEXKAY YPaHOBOPYIHBIM,
ah prHAKHO-METATUTYPTUYECKUM U (PTOPUAHBIMU MPOU3BOICTBAMHU.

B cBsi3u ¢ ykazaHHBIMU BbIIIE€ OOJACTSIMU TMPUMEHEHHS OKCHUIIOB ypaHa K HUM
MPEABSBISIIOTCA  COBEPIICHHO oOmpeaesieHHble TpeboBanua. Heobxomumo, YTOObBI
OKCHJIbI YpaHa ObUIM KOHIUITMOHHBIMHU T10 COJIEPKAHUI0 PUMECEH.

Jlpyroe BaxkHOe TpeOoBaHME, MPEABSIBIIEMOE K OKCHAAM ypaHa, CBA3aHO C HX
XUMHYECKAM COCTaBOM, COOTHOIIIEHHEM YypaHa M KHCJIOpOJa, BAJCHTHOW Qopmoi
ypaHa. 13 Bcex OKCHIOB ypaHa HauOoJiee 11eJIeCO00pa3HO MPUMEHATh B T€TEPOreHHBIX
SAJIEPHBIX PeaKTopax OKCHJ ypaHa crexumoMerpuueckoro coctaBa UO; g, Tak Kak ams
HEro XapakTepHa HauOOJIbIIAas TEIJIOMPOBOAHOCTh, HAWMMCHBIIMA POCT 3€pHA IPHU
CIIEKaHWH U BBIJEICHIEC MUHUMAJILHOTO KOJIMYECTBA OCKOJIOYHBIX JIEMEHTOB BO BpeMsI
o0JyueHusl.

Heapr padoTbl: HKCIEPUMEHTAIBHO OMNPEAEIUTh KOJMYECTBO KHUCIOPOAA,
cCoZlepKaIlIerocss B OKCHJIE ypaHa, MPOIICANIEro TepMOOOpPabOTKY MpH pPa3IUUHBIX
TeMIlepaTypax.

1. TeopeTnyeckasi 4acThb

CYHIKa— TepMI/I‘IeCKI/Iﬁ npouecCc IMNPUHYAUTCIbHOIO YAAaJICHUA XHIAKOCTH U3
TBépI[BIX, AKHUIAKHUX BCHICCTB HJIM HX cMecen ¢ IMOMOIIbIO UCIIAPCHMU. an_IG BCE€TO B
Ka4dC€CTBEC y,HaHHeMOﬁ KNIKOCTHU BBICTYIIAIOT BJIara ujin JICTy4UHuC
OpraHU4YC€CKHE PaCTBOPHUTCIIN.


http://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BF%D0%B0%D1%80%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D0%B8

CymiecTByeT MHOXKECTBO BapHaHTOB KJacCHU(UKAIMU CIIOCOOOB CYIIKH B
3aBUCHUMOCTH OT HCIIOJIb3yeMOoro Ipolecca. HemocpeacTBeHHBIM BBIOOp MeToaa
3aBHUCHUT OT (PU3MUYECKOTO COCTOSIHHS CBIPbS, €r0 XMMHUYECKOTO COCTaBa, TPEeOyeMBbIX
CBOMCTB KOHEUHOT'O TPOAYKTA U SKOHOMUYHOCTH Ipoliecca.

ITo criocoOy Bo3AeHCTBHS CYIIMIIBHOTO areHTa.

v EcrecTBeHHas CylllKa — CyIlIKa Ha OTKPBITOM BO3JlyX€ IPHU €CTECTBEHHOM
OCBEIICHUM, O€3 BIMSIHHUS dYejIoBeKa Ha (HaKTOPhl WHTEHCHU(UIMPYIONINE MPOIIECC
(TemmiepaTypbl TPOJYKTa W CYHIMJIBHOIO areHTa (BO3AyXa), JaBJICHUE, CKOPOCThb
JIBWKEHUS CYIIUIBHOTO areHTa, BIaXXHOCTh U T. 11.). Mconb3yeTcst st CYLIKH III0/I0B,
Arojl, Tpu0OB B PETMOHAX C MOJIXOASIIMMU KIMMAaTHYECKUMU YCIOBUSIMU.

v HckyccTBeHHas: CyllIKa — NOPOW3BOJAMUTCA B CHEHHATBHBIX —ammaparax
(CYLIUJIbHBIX YCTAHOBKAX), C MPUHYIUTEIBLHBIM U3MEHEHHEM (DAaKTOPOB, BIMSIOMIUX Ha
MHTEHCUBHOCTb Mpoliecca (TeMmieparypa, JAaBICHUE BIAXKHOCTh, T'€OMETPUUECKHUE
pa3Mepsl 00bEKTa CYIIKH | T. II.).

ITo naBnenuro B paboueii kamepe:

o ATMOChepHas — CYIIMJIBHBIM areHTOM SIBJISETCS, KaK IMPaBHIIO, aTMOC(HEpHBIN
BO3/IyX C OTKJIOHCHHMEM JIaBJICHHUS B CYIIMJIbHOU Kamepe He Bhiiie 49 MlTa.

« BakyyMHas — cymka npou3BOIUTCS B BAKYyME.

« [To1 N30BITOYHBIM JABIICHUEM.

I[lo cnocoOy moaBoga Temia K  BJIQKHOMY  MaTepuany  CYIIMIKH
KJIACCU(PUIIUPYIOTCS HA'

o KOHBEKTUBHBIEC — TETJIOBAs SHEPTUS MIEPEIACTCA KOHBEKIIUEH;

o KonnykTuBHble (KOHTAKTHBIE) — TEIUIOBAasi DHEPTUs TEPEAacTCs C MOMOIIbIO

TETUIONPOBOHOCTH;

» BoitHoBRIE:

. TepmopanualMoHHbIE — TEIJIOBAasl JHEPTUs TEpPeAacTcs ¢ IMOMOIIbIO
TEPMOU3ITYUYCHUS;

. BrIcokodacTOTHBIC — TEIUIOBAsl SHEPTHUs MpeodpazyeTcs U3 AICKTPUISCKOM
BHYTPH BBICYIIIMBAEMOT'0 MaTepuaa;

. AKyCTHYECKHUE

« KoMOMHUpOBaHHBIE — Tiepemada TeIula  OCYMIECTBIACTCS C  MOMOIIBIO

KOMOMHAIIMNA BBIIEYTOMSHYTBIX CIIOCOOOB.

B 3aBucumMoCTM OT HampaBieHUs JABWKEHHS BBICYHIMBAEMOIO MaTepuana u
CYLIMJIBHOTO areHTa:

o [IpAMOTOYHBIE — HaINpaBlIIEHWE JBWKEHHUS BBICYIIMBAEMOIO MaTepuaiga U
CYLLINJIBHOTO areHTa COBIAACT;

o [I[poTMBOTOYHBIE — HAIpaBICHUE JABWKEHHS BBICYIIMBAEMOIO MaTepuaia u
CYLIMJIBHOTO areHTa MPOTUBOIOJIOKHOE;

o [IepekpecTounble — HaIpaBJIEHHE JBWKEHUS BBICYIIMBAEMOr0 MaTepuana u
IIEPIICHIUKYJISIPHO HAIPABJIEHUIO CYLIUIIBHOIO areHTa.

Ilo Buy CymIMIIBHOTO areHTa:

» Anmaparsl, UCIIOIB3YIOIIUE HAIPETHIA BO3AYX;

o YCTaHOBKH, HCIOJIBb3YIOLIME JBIMOBBIE UM UHEPTHBIE I'a3bl;

o YCTaHOBKH, UCIIOJIb3yEMBIE CMECH BO3yXa C JIbIMOBBIMHU Ia3aMu;

» YCTaHOBKH, UCIIOJIb3yEMbIE MIEPETPETHIN WM HACBILICHHBIN 11ap;

 YCTaHOBKH, UCIIOJB3YIOIIUE KUAKUN TEIUIOHOCUTED;
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 YCTaHOBKH, UCIIOJIB3YIOLIUE MIEKTPHUIECKON TOK.

ITo ciocoOy HarpeBa CyIINIBHOTO areHTa:

« YCTaHOBKH C MTapOBBIMU KaJoOpUpeEpaMu;

« YCTaHOBKH C OTHEBBIMH Kajopudepamu;

» YCTaHOBKHM C TOIIKAMH Ha KUIKOM TOILUINBE;

« YCTaHOBKHM C TOIIKAMH HA ra30BOM TOILINBE.

[1o KpaTHOCTH KCIIOIB30BAHUS CYIIMJIBHOTO areHTa!

o« C OTHOKpaTHBIM KCIIOIB30BAaHUEM HArpeTOro BO3/1yXa;

o C MHOTOKpaTHBIM HCIIOJIb30BAaHUEM HArpeTOro BO3ayXa.

ITo Bugy 00bEKTA CYIIKH:

o JIs1st TBEPIBIX MAaTEPUANIOB (KPYIHBIX, MEJIKUX, bIJIEBUIHBIX);

o /N5 KUOKNX MATEPHUAIIOB;

o JIi1st macTooOpa3HbIX NPOAYKTOB.

[To pexumy paboTBI:

o [lepnonueckoro nencTBYS;

« HenmpeppiBHOTO nericTus.

[Io ruapoAMHAMUYECKOMY PEKHUMY: PA3IMYAOT CYIIWJIKH C HEMOABUKHBIM,
B3BELICHHBIM U IIEPEMEILIMBAEMBIM CJIOEM MaTepuraa.

[Io KOHCTPYKIMM: KaMEpHbIE, IIHEKOBble, ITHEBMAaTHYECKHE TpYyOHBIE,
TapenbyaTble, POTOpPHbIE, OapabaHHbIC, JEHTOYHBIE, IIAXTHHIE, BUXPEBbIE, KUIISLIETO
1051, a3pO(OHTaHHBIE, BAJIbLIOBbIE, BUOPALIMOHHBIE, PACTIBUIMTEIbHBIE U T.1.

Oco0oe 3HaueHHe ISl TEXHOJOTMU ypaHa UMEIOT ypaHAaTbl aMMOHHS, KOTOpHIE
SBIIAIOTCS TEPMHUUYECKA HEYCTOMYMBBIMH W TP TPOKATMBAHUM PAa3IararoTcs [0
OKCHUJIOB ypaHa:

(NH4)2U207 250-400°C > 2UO3 + 2NH; +H,0

9(NH4),U,0; —2222C 5 6U,04 + 14NH; + 15H,0 + 2N,

U,0,— U0, . —U,0,——UQO, .
(X'=0,16+0,14; X" =0,1 + 0,06)

. — U0,

Baxxaeim TCXHOJIOTHYCCKHUM mapamMCcTpoM BCACHUA Imponeccca, ABJIACTCA
TCHJ'IOHOTpC6J'ICHI/I€ CHUCTCMBbI Ha ITPOTCKAHUEC IIponccca.

PACYET TEIUIOBBIX IIOTOKOB

CornocTaBienue npuxoaa U pacxoja (MOJIE3HO HCIOIb30BAHHOM W MOTEPSHHOM)
TEIUIOTHI B PA3JIUYHBIX TEIIOBBIX MPOIIECCax Ha3bIBACTCS TEIIOBBIM OAIaHCOM.

CocrapneHnue TerioBoro 0ajgaHca OCHOBaHO Ha 3aKOHAX TEPMOAMHAMUKH.

XyuMHuecKkas TepMOJUMHAMUKA — pasien (U3MYECKONM XHUMHM, H3y4arolui
MPOIIECCHI B3aUMOECHCTBHS BEILIECTB METOAAMU TEPMOXUMHUMU.

OCHOBHBIMM HaNpPaBJIECHUSIMU XUMUYECKON TEPMOIUHAMUKY SIBIISTFOTCS

1. Knaccuueckasn XUMUYECKasl MepMOOUHAMUKA, n3ydaromas
TEPMOJIMHAMHYECKOE PABHOBECHE.


http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BD%D0%B0%D0%B3%D1%80%D0%B5%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0

2. Tepmoxumus, w3ydaromas TeIIoBble 3(PDEKTh, COMPOBOKIAIOIIHE
XUMUYECKUE PEAKIIUU.

3. Teopusi pacmeopos, MOIECIHUPYIOUIYI0 TEPMOJUHAMUYECKUE CBOMCTBA
BELIECTBA HCXOMsl W3 TMPEACTaBICHUN O MOJEKYISIPHOM CTPOCHHMH U JaHHBIX O
MEXMOJIEKYJIIPHOM B3aUMO/ICHCTBUU.

Tepmoxumust — paszien XUMUYECKON TEPMOJMHAMUKH, B 3aJja4y KOTOPOU BXOJUT
OTIpe/IeTICHUE W M3y4YeHHE TEIUIOBBIX 3(PPEKTOB pEaKIHii, a TaKKe yCTaHOBJIICHHUE UX
B3aUMOCBS3€l C pa3IMYHbIMU (U3UKO-XMMHYECKUMHU Napamerpamu. Emé onHoil u3
3a/lad TEPMOXUMUH SIBISIETCA W3MEPEHHE TEIUIOEMKOCTEH BELIECTB U YCTAHOBIICHUE
TEIUIOT (ha30BBIX MEPEXOJIOB.

OCHOBHBIMM  3KCIEPUMEHTAIBHBIMU ~ METOAAMU  TEPMOXHMHH  SIBJIIFOTCS
KasiopuMeTpust, TuddhepeHINaTbHBIN TEPMUUYECKUN aHAIN3, JepuBaTorpadus.

Baxueimenn BeIWYMHOM B TEPMOXMMHUH SIBJISETCS CTaHAApPTHAs TEIUIOTa
oOpazoBanus (cTaHmapTHas OdHTaIbHS oOpa3oBaHus). CTaHIAPTHOW TEIUIOTOM
(oHTanpIMe) 00pa3oBaHUS CJIOKHOTO BeIeCTBa HAa3bIBAe€TCA TEIIOBOM 3¢ deKT
(U3MEHEeHHe CTaHJAPTHOM SHTAJBIMM) peakuuu oOpa3oBaHUs OJHOTO MOJS 3TOTrO
BEIIIECTBA U3 MPOCTHIX BEIIECTB B CTAHAAPTHOM COCTOSHHMM. CTaHOapTHAs SHTAJbIINS
oOpa3oBaHMsI IPOCTHIX BEUIECTB B 3TOM Cllyyae MPUHATA paBHOM HyI0. B Tepmoxumun
4acTO UCIOJIb3YIOT YPaBHEHMSI, B KOTOPBIX TEIIOBOM 3((HEKT OTHOCIT K OAHOMY MOJIIO
o0pa3oBaBIIETrOCsl BEUIECTBA, NPHUMEHSS B CIydyae HEOOXOAUMOCTH JpOOHBIE
KO3 PUITUEHTHI.

B ocHOBE TEpMOXHUMHYECKHUX PACUETOB JIEKUT 3aKOH ['ecca.

Tennosoit addext (AH) xumuueckoil peakiuu (IMpU MOCTOSHHBIX JIaBJICHUU U
temrniepatype (P u T)) He 3aBUCUT OT NyTH €€ MPOTEKaHUs, a 3aBUCUT OT MPUPOIbI U
(bM3UYECKOr0 COCTOSIHUS UCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIIUH.

CrnencrBus n3 3axona ['ecca:

1. Ternnobie 3 pexTs MpsMor U 00paTHOM peakIuii paBHBI M0 BETUYMHE U
MIPOTHUBOIIOJIOKHEI 1O 3HAKY.
2. TemnoBoit »hdext xumudeckoit peaknuu (AH) paBeH pasHOCTH MEXITy

CyMMOW DHTAJIbNHUA OOpa30BaHUS TPOAYKTOB PEAKIMU W CYMMOHN DHTaJIbIUN
0o0pa3oBaHMsI MCXOJHBIX BEIIECTB, B3ATHIX C YYETOM KOI(DPHUIIMEHTOB B ypaBHCHHH
peakuuu (To €CTh MOMHOKEHHbIC Ha HUX).

3akoH ['ecca MOKeT OBITH 3aIMCaH:

AH ¢ = Z(H fenpodyxmoe) o Z(Hﬁ peaeenmoe)

C moMoIIbI0 3TOTO 3aKOHA MOYKHO PACCUMUTATh YHTAIBIHH 00pa30BaHUS BEIICCTB,
KOTOPBIE HEBO3MOKHO U3MEPUTb.

KonnuectBo Temia Q, koTopoe Mpy HarpeBaHUM MOTJIONIACTCS BEIIECTBAMHU, a MPU
OXJIAXKJACHUH OTJIACTCSI UMH, BBIYUCIISIOT IO YPaBHEHUIO:

Q=c-m(t, —t,),x/orc;
IJIe: C — yIenbHas TeII0eMKOCTh, KJ[/(kr-K) — konmnuecTBo Temia, HE00X0uMoe
JU1sl HarpeBaHus | Kr BemiecTBa Ha 1 rpaayc;
M — Macca BEIIecTBa, KT
t1—t, — pa3HOCTh TeMIiepaTyp J0 U MOCie HarpeBaHus (OXJIaXICHUS).


http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%BE%D0%B9_%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82_%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%91%D0%BC%D0%BA%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BF%D0%B5%D1%80%D0%B5%D1%85%D0%BE%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D0%BE%D1%80%D0%B8%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%82%D0%B5%D1%80%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%80%D0%B8%D0%B2%D0%B0%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BF%D0%B8%D1%8F_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BF%D0%B8%D1%8F_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BF%D0%B8%D1%8F_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F

Pacyer TemIOBBIX MOTOKOB TPOBOJIWTCS Ha OCHOBAHHWH YPaBHEHUS TEIJIOBOTO

OanaHca, KOTOpOe B O0IIEM BHJIE 3aIUIIETCS IO popMyJie:
> Qnpux.= Y Qpacx.,

riae Y Qupux. — KOJIMYECTBO TEIIa, BHOCHMOE B almapar ¢ HCXOHBIMH
BEIICCTBAMH U HarpeBatenem, k/x/d;

> Qpacx. — KOTMYECTBO TEIUIa, YHOCUMOE U3 alapara MpoyKTaMu, Hayliee Ha
HarpeB ammapara u TEpsieMOe B OKPYKAIOITyI0 cpeny, kJx/4.

lIpuxo0 menna:

1) Terao BHOCHMOE B PEaKTOp MPOTYKTaAMH PEAKITHH:

QBH = QA+ QB + QB +....t QX;

Qa= (Ma-Cpa-ta)/M u 1.1., m — Macca BeIIeCTBa, IoJjaBacMas B ¢JIMHAILY BPEMCHH,
r/4; Cp — TemnoeMKocTh BemecTBa, Jx/(Monb-K); t — TemnepaTtypa BemectBa, K; M —
MOJICKYJIIpHAs Macca BEIIeCTBa, I/MOJb.

Pacxoo menna:.

1) TEIUIO 3aTpayMBacMO€ Ha HarpeB IIMXTHl JIO 3aJlaHHOW TEMIIePaTypPhI
(mpomykToB peakiun): AQuarp = Qr+ Qu+ Qe + ... + Qz; Qr = (Mmr-Cpr-tr)/M;
2) TEILIO 3aTpadyrBaeMOe Ha MCIIapeHUE BEIIeCTBA B YaC, OCHOBHOE BEIIIECTRBO,

HCIIApsIeMOE B IIeUax — BJara:
ann.: r'WBJI., KI[X(/LI:

I — yaenbHas TerioTa napoodpaszoBanus, KJHK/Kr;

W, — KOIMYECTBO BJary, mojaBaeMoe B anmapar 3a 1 gac, kr/d.

I[Ipy wucnapeHnn TeMmmeparypa OCTA€TCA IIOCTOAHHOM, IS BOABI MpH
atMocepHoM naBieHun oHa paBHa 100 °C. IlonBoaumoe TEmiao pacxomyeTcsl TOJIbKO
Ha U3MEHEHUE arperaTHOrO COCTOSHUS.

VYnaenbHasg TemuoTa MapooOpa3oBaHMs — KOJWYECTBO TEIJla, HEOOXOIUMOE s
npeBpaleHust 1 Kr BelecTBa npu TeMreparype KUIEHUs B Map TOM K€ TeMIepaTyphl.
JlaHHBIN mapaMeTp 3aBUCHUT OT CYLIECTBYIOLIErO JABJIEHUS U UMEIOLICHUCS TEMIIEPATyPhl
kuneHus. [loaroMy mnpu yKa3aHMM UYKCIICHHBIX 3HAYEHUM YIEIbHOM  TEIUIOTHI
napooOpa3oBaHus 00s3aTEIHLHO MPUBOIUTCS U TaBJICHHE.

3) TEIJI0, pPacxoJlyeMoe Ha MpoBeACHHE (UZUKO-XUMHUYECKUX IPOIIECCOB,
MPOTEKAOIIUX B PEAKTOPE,

AQp=Qpi+ Qpt+ Qust ...+ Qpn;

Qp=m-g, kJIx/y,

M — Macca BeIIecTBa, MojjaBaeMasi B €IMHUILY BpEMEHU, KI/4;

g — TemioTa, pacxoAyemas Ha MpoTeKaHue (PUIMKO-XUMHUYECKUX IPOLIECCOB,
oTHeceHHass kK 1 kr mpoaykra, kJDk/kr. Ilpum TexHonornueckux pacdeTax JgaHHas
BEJIMYMHA ONPEIEIACTCS IKCIIEPUMEHTAIBHO.

4) Temno, TepsieMoe uepe3 CTEHKH U (yTEPOBKY TEUH:
o - 0,001(ty, —ty,)F
o , KJIx/4, THe
Zj-sesoo a

A — TermnonpoBogHOCTh MaTepuana, Jx/(K*m*c);
0 — TOJIIMHA CTCHKH, M;

t.r1 — TEeMIepaTypa BHyTpeHHeH CTeHKH, K;

t.r2 — TeMImeparypa BHELIHEN CTEHKH, K;
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F — HOBEPXHOCTH CTEHKH, M2,

JlanHbple MOTEpH HEOOXOAMMO Ha NPAKTUKE MHUHUMHU3UPOBaTh. 3HAas TEIUIO
HE0OX0IMMOE Ha MPOTEKAaHWE XMMHUYECKHX IPOLIECCOB M HArpeB IIUXThI MOXKHO
ONPEJEIUTh TOJIIMHY OTHEYIIOpa HEOOX0JUMMOTO Il PEOTBPAILICHUS TOTEPh TeIlia B
OKPYXaIOIIYIO Cpeay.

5) KonudectBo Teruia TepsieMoro d4epe3 OTKPBITbIE OTBEPCTUS B EIUHUILY

BPEMEHHU PACCUHUTHIBAETCA IO (OpMYyJIE:
O 4 O 4
. =f.-F-9-2-0,001| | —/— | — 168 ‘
QeOT 19 @ 100 100 , KBT,

Cup — IIPUBEJICHHBIA KOO(POUIMEHT U3TYyUEHUS U3 NIEYHOU KaMepbl B OKpYXKaroliee
MIPOCTPAHCTBO,
F — miomanps cedeHus OTBEPCTHS, M2,

¢ — kodhduuueHnT nuadparMupoBaHUs, 3aBHCUT OT (OPMBI OTBEPCTUSA U
OTHOUIEHUS BBICOTHI OTBEPCTHS K TOJIIIUHE.
Cup = €°Cs,

rae ¢s - Ko3(GQHUIUEHT H3IydeHns YepHoro Tena = 5,67 Br/(m?K*);

€ — CTETICHb YEPHOTHI.

Z — IPOJIOJKUTEIIBHOCTh OTKPBITHUSI OTBEPCTHS, U,

Tu, Toxp — TEMIIEpATypa MEYHOT'O MPOCTPAHCTBA U OKpYXkKaroei cpensl, K.

JluatepMuuHas cpefa — U3IMy4eHUE HE MOTJIONIAETCS B Cpelie, a MEPEHOCUTCS OT
OJIHOM ITOBEPXHOCTU K IPYTOM.

6) [ToTepu Tema ¢ TEXHOJIOTMYECKUMU ra3aMu (YTJIEKUCIBIN Ta3, Mapbl BOIbI,
BO3JIyX U JIp.), JaHHBIA BHJ TEIJIOBBIX MOTEPh OKA3bIBACT 3HAYUTEIHHOE BIUSHUE MPU
ra3oBOM O0OOTpPEBE MEYH 32 SUHUILY BPEMECHHU:

Qr = Vr “Cr - tp, KI[)K/IL

V., — 00beM raszos, M°/u;

C; — 00bEMHAs TEIIOEMKOCTh I'a3a IIPU JaHHoi TemMneparype, kJIx/ (M K);

t. — Temneparypa, pu KOTOpOU ra3pl NOKUAAIOT Neyb, K.

OO0beMHasi TEMJIOEMKOCTh Ta3a CKJIAJbIBACTCS U3 TEIUIOEMKOCTEM Ta30B
KOMIIOHEHTOB CMECH:

¢ = 2riCi, kx/(M>K); rme rj — Jons KOMIOHEHTa B cMecu (00BeEM cMecH
npuHUMaercs 3a 1), ¢i - oObeMHas TEIUIOEMKOCTh KOMIIOHEHTa TMPU JIaHHOU
Temmeparype, kJx/(m3K).

Tenno  3aTpayeHHOE  HA  HAarpeB  BCIOMOTAaTEIbHBIX  YCTPOWCTB U
aKKyMYJUPOBAHHOE KJIJIKOH, KOHCTPYKITUOHHBIMU MaTepuasamu u
BCIIOMOTATEJIbHBIMU YCTPOMCTBAMU HE3HAUUTEIIbHBI ISl TI€Y€l HEMPEPHIBHOTO IUKIIA
paboThI, HO CYIIECTBEHHBI JIJISl TICUYEH MEPUOANYECKOTO ICUCTBUS U 3aBUCIT OT BpEMEHHU
IIUKJIa 00KUra:

7) Pacxon Temnsa Ha HarpeB BCIIOMOTraTeIbHBIX YCTPOUCTB B Yac:

Qs = My(cyli— cuty)/(3600-M), kJIx/4;

M, — Macca KIJIaJKu, KT

C — TEIIOEMKOCTh MaTepurasa BCIIOMOTaTeIbHOTO YCTPONCTBA NMPU KOHEUHOM (1) U
HayaiabHOMU (1;) Temnepatypax, Ix/(monb-K);

M — MonekysipHasi Macca BEIIeCTBa, I/MOJb.



8) [Torepu Teruia, aKKyMyJIHpPOBaHHBbIC KIAAKOW, KOHCTPYKIIMOHHBIMU
MaTepI/IaJIaMI/I 1 BCIIOMOTI'aTCIIbHBIMHU YCTPOﬁCTBaMH B 4acC.
_ zméé(% -9)
KII.—
3600

Mk; — Macca KJIaJKu, KT;
Pk, Py — KOHCYHOC U HAYAJIBbHOC TCINIOCOACPIKAHUC CJI0A KIIAJAKH, K]_—[)K/KF;

, KJIx/4;

p_ 1
M .
9) Jlis  pacrutaBneHus (CKMDKEHUSI) TBEPJOTO BEIIECTBA €r0  HEOOXOIMMO

HarpeTb A0 TCMIICPATYPhI PACIUIABIICHUA U 3aTCM INIOABCCTHU TCIJIOTY IIIABJICHUA QHH:

Qn,Z =0q-M | xJIx/a;
J — yAenbHas TeIoTa IiaBieHus, kKJk/Kr;

M — Macca pacIiaBiIsieMOro BelecTBa MojaBacMoe B anmapar 3a 1 gac, Kr/d.

[Ipu pacnnaBiaeHur TeMIiepaTypa OCTaeTcsl MOCTOSHHOW — HAPUMED, Y BOJBI MPH
atMocdepHoM napiennu oHa coctasisger 0 °C. [ToaBoauMoe TEnIo pacXxoyeTcst TOJIbKO
Ha W3MEHEHUE arperaTHOro COCTOSHUS. YIeJIbHAas TEIUloTa IUJIABICHUS ( €CTh
KOJIMYECTBO TeIia, HEOOXOAMMOE JJIs TpeBpalieHus | Kr TBEpIOTrO BeIlecTBa B
KUJKOCTh TOU ke TemmepaTypsl. [lapameTp onpenensercs Mg KaXXa0ro KOHKPETHOTO
BEILIECTBA. 3aBUCUT TOJILKO OT BBICOKOI'O JIABJICHUSI.

10) IToTepu Temna yepe3 CTeHKY TpyOsI 3a 1 yac:

0.001- 4
=——— . 27z-r-1-(t_ -t ), xloclu;
Qmp 33600 ( cml cmZ)
N e _
— TEIJIONPOBOAHOCTh MaTEpHAJIA, —M. Ko

S — TOJIIIMHA CTEHKH, M;

I — cpeqHui paanyc Tpyobl, M;

| — mHa TPYOHI, M;

t.r1 — TeMIepatypa BHyTpEHHEN CTEHKH, K;

t.r2 — TeMmeparypa BHEUIHEN cTeHKH, K.

Paznuna Mexay — pacxolyeMblM M BXOIAIIMM  TEIJIOM  HEOOXOAMMO
KOMIIEHCHUPOBATh 3a CYET BHEIIHEr0 HCTOYHMKA Teria. Temio MOXHO MoIy4yaTh
COXOKEHUEM TBEPAOro (Yrodib), KUIKOTrO (Ma3yT) WK ra3000pa3HOro (MIPUPOIHBIA Tra3)
TOIUIMBA WJIM UCTIONB3Ysl DJIEKTPUUECKHUI TOK.

2. Xox padoTbl
1. Momyunts 100 Mt 20 % pacTBOpa HUTpaTa ypaHuUia.

2. O6paboTath 25 Mu1 pacTBOpa HUTpaTa ypaHWUIa aMMHAYHON BOJIOW C KOHIIEHTpaIuei
ammuaka 20 % no pH 6.

3. llomydyenHyro mynbpny pasaeianTh Ha (QUIBTPOBAIBHONW ycTaHOBKE. DuibTpar
HanpasssieTcs B ciuB. Ocalok MpoMbIBaeTCs (IPOMBIBHBIE BOJIbI HAMPABJISIOTCS B CIIUB)
U niepeHocutcs B Turenb Nel.



4. TIpokanute Turens 1 npu temneparype 400 °C B Teuenuu 1 ydaca.

5.1. OcraToxk mnocie IMPOKAJIKK B3BCHIMBACTCA W IIPOBOAUTCA PACUCT COACPIKAHUA
KHCJIOPOJa B OKCHUIC YpaHa.

5.2. OOBEMHBIM METOJIOM OIPEACIUTh KOJIMYECTBO YETHIPEXBAJICHTHOIO ypaHa B
MOJIy4YeHHOM 00pa3Iie.

6. O6paboTath 25 M1 pacTBOpa HUTpATa ypaHWIAa aMMHUAYHON BOJOW C KOHIIEHTpAIUen
ammuaka 20 % no pH 6.

7. llonmydeHHyro NyJbly pa3AeiuTh Ha QPUIBTPOBAIBHON YycTaHOBKe. Duibtpar
HarpasisieTcs B ciauB. Ocagok IpoMbIBaeTCs (IPOMBIBHBIE BOJIbI HAIIPABJISIIOTCS B CJIVB)
Y TIEPEHOCUTCS B TUTENb Ne2.

8. [Ipokanuts Turens 1 mpu Temnepatype 700 °C B Teuenuu 1 gaca.

9.1. OctaTok mnocie MPOKAJIKK B3BEIIMBACTCA M IIPOBOJMTCS PACYET COACPKAHUSA
KHCJIOpOJIa B OKCHUJIE ypaHa.

9.2. OOBEMHBIM METOJIOM OIPEICIUTh KOJIMYECTBO YCTHIPEXBAJCHTHOTO YypaHa B
MOJIy4YeHHOM 00pasIie.

10. OG6pabGortate 25 ™I pacTBOpa HHUTpaTa ypaHWIa aMMHA4YHOM BOJOM C
KoHIeHTpanuen ammuaka 20 % no pH 6.

11. TlomydyeHHyr0 MyJbIly pa3ienuTh Ha (GUIBTPOBAIBHON YycTaHOBKe. Duibrpar
HarpasisieTcs: B ciuB. Ocaok MpoMbIBaETCs (IPOMBIBHBIE BOJIBI HAITPABJISIOTCS B CITUB)
Y TIEPEHOCUTCS B TUTENb Ne3.

12. Ilpokanuts THrens 1 npu temneparype 1100 °C B Teuenun 1 daca.

13.1. OcraTok mociie TMPOKaJKW B3BEIIMBACTCA W MPOBOAUTCA PACUYET COAEPKAHUS
KHCJIOpOJia B OKCHUJIE ypaHa.

13.2. OOBEMHBIM METOJIOM OMNPEIEIUTh KOJIMYECTBO YETHIPEXBAJEHTHOIO YypaHa B
MOJIy4YeHHOM 00pasLe.

14. OOpabGoratb 25 ™My pacTBOpa HUTpaTa ypaHWJIa aMMHAYHOM BOJON ¢
KoHIeHTparuen ammuaka 20 % no pH 6.

15. TlomydeHHyl0 MyJabIly pas3aeluTh Ha (GUIBTPOBAIBHON ycTaHOBKe. Duibrpar
HarnpasisieTcst B ciiuB. OcaZoK MPOMBIBAETCS (IIPOMBIBHBIE BOJIbI HAIIPABJISIOTCS B CJIHB)
U MIEPEHOCUTCS B TUTENb N4,

16. IlpoBecTw TEepMOTPaBUMETPUUECKHN aHAIM3 M MeToaoM auddepeHInaiIbHy o
CKaHMPYIOIIYI0 KajopumeTputo noiaydeHHoro ocanka Ha TI'A/JICK/ATA ananuzatope
Mapku SDT Q600 co ckopocThio HarpeBa 20 °/MUHYTY B TOKE€ aTMOC(EPHOTO BO3IyXa
10 1200 °C u onucath NpoLECC PA3IOKEHU AUypaHaTa aMMOHHUSL.

Bonpocsl

[Tporecchl CYmIKU B TEXHOJIOTHH SIACPHOTO TOIIMBA.
AnmnapatypHoe ohOpMIICHHUE IPOIECCOB CYIIKH.

®dakTOpHhI, BIUAIONIME HA pa3Mep MPOJYKTA.

®DaKkTOpPHI, BIUAONINE HA CKOPOCTH CYIIIKH.

OcHoBBI onipeneseHus pasmepa yactuil Ha npudope SDT Q600.
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