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(57) Hacrosiee u306peTeHue B 1EI0M KACAETCs YCOBEPUICHCTBOBAHHBIX CIIOCOOOB MOTYUYEHHs Pa3TUUHbIX

okcnnoB ¢ochopa u pochoproit kucinorel. K okcumam docdopa, moaydaeMblM B COOTBETCTBHUHU C
HACTOSIINUM H300peTeHneM, OTHOCATCS okcuabl docdopa (III) (mampumep, rexcaokcun terpadocdopa
(P4O0¢)). Oxcunmbr dochopa (III), Takue kax P,Og, SBISIOTCS TMOJNE3HBIMU MPOMYKTAMH W TaKXKe
MIPUMEHSIOTCA B Ka4eCTBE MPEIIISCTBCHHUKOB IPH TOIYYEeHUH IPYTUX IPOAYKTOB, BKITtoUask hoCchOpHYIO
kucnoty (H;PO;) u npyrue docdopconepxkamme XuMHIeCKUe BemecTBa. HeKoTopble acleKTHl 3TOTO
M300peTeHNss TaKKe KacaloTCsi NPUMEHEHUS Pa3lIM4YHbIX IMOOOYHBIX MPOAYKTOB, O00pa3yeMbIX BO
Bpemsi mpou3BoncTBa P,O¢ B KaduecTBe MPEmIICCTBEHHUKOB AJis oOpa3oBaHus (HOCHOPHON KHUCIOTHI
(H;PO,) u P,0s. B wacTtHOCTH, HacTosiee M300peTeHHE KacaeTCsl YCOBEPIICHCTBOBAHHBIX CIIOCOOOB
nonyuenus: okcugoB gocdopa (I11) (manpumep, P,Og), monxoasmux 1uisi IpUMEHEHHs B TIPOU3BOJACTBE
tdbochorepobunmo, Takux kak N-(dochoHOMeTw)HIMH (Tudocar), W WX MPEIIIeCTBCHHHKOB
(mammpumep, N-(pochonomermn)umunonuykcycHas kucinora (OMUJK)). Hacrosmiee u3obpereHme
TaKXKe KacaeTcsl MOJYyYEeHHsI ATUX COSTUHEHHH.
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CITOCOBBI ITPOU3BOJICTBA OKCUJA ®OCPOPA U ®OCPOPHOM
KHNCJIOTBI

OBJIACTb U3OBPETEHUWA

[0001] Hacrosimee uzoOpeTeHHEe B LEJOM KAacaeTcs YCOBEPIIEHCTBOBAHHBIX
croco0OB MONyYeHUs pas3JHUHBIX OKCUAOB (ocdhopa u docdopuoit kucmorer. K
okcugam (ocdopa, mosydaeMbIM B COOTBETCTBHH C HACTOSILIUM H300peTeHHEM,
otHocaTcst okcunbl docdopa (III) (mampumep, rexcaokcua terpadochopa (P40q)).
Oxkcunwr dpochopa (III), Takue kak P4O¢, SBASIOTCS MONIE3HBIMUA MPOAYKTAMH U TAKKe
NPUMEHSIOTCS B KauyeCTBE MPEIISCTBEHHUKOB MpPH MOJYUYEHUH OPYTHX MPOAYKTOB,
BkJtodast pochopuyr kucnory (H3POs3) u npyrue docdopconepxkammue XUuMAIECKUe
BeuiecTBa. HekoTopble acmeKThbl 3TOr0 M300peTeHHUs TaKKe KacalTCs MPUMEHEHUs
pa3nu4HbIX MOOOYHBIX MPOAYKTOB, OOpasyeMmbix BO Bpemsi mpousBoactsa P,;O¢ B
Ka4eCcTBe MPEeAIeCTBeHHUKOB 1isi oOpaszoanus ¢pochopuoit kucaorsl (H3PO4) u P,0s.
B uacTHOCTH, HacTosimee HM300pETEHHE KAacaeTcs YCOBEPLIEHCTBOBAHHBIX CIIOCOOOB
nony4deHus okcunos ¢ochopa (III) (manpumep, P4O¢), moaxoasamux ajist IpUMEHEHUs
B mpousBoacTBe ¢ocdorepbunnnos, Takux Kak N-(PpochOHOMETHI)ITULUH
(rmudocar), u ux NpenlIeCTBEHHUKOB (Hanpumep, N-
(pochonomernn)umunonuykcycuas kuciora (PMUJIK)). Hacrosimee uzoOpereHue
TaK)Ke KAacaeTCs MOJYYEHUS STUX COSUHEHUM.

YPOBEHb TEXHUKH

[0002] Crnocobwr mpousBoncTBa okcumoB ¢ocdopa (III), Takux kak P4Os,
U3BECTHBI crienuanuctamM B nanHou obOmactu. Tepmun "P4Os" B KOHTEKCTE NaHHOTO
OMHUCAaHUs BKJIIOYAET BCEe (OPMYJIBI, TPAIHIIMOHHO HCIOJB3yEeMble IJISI ONpENeIeHUs
okcunoB ¢ochopa (III), Bkmwuas P,O;. B kKOHTEKCTe NAHHOTO OMUCAHHS TEPMUHBI
“okcun pocdopa (I1I)” u “P4Os” NpUMEHSAIOTCS B3aUMO3aMEHSIEMO.

[0003] P;Os npuMeHAOT Kak caM MNPOAYKT M KaK MpPEeJLIeCTBEHHUK s
NPOM3BOACTBA PAa3HBIX APyrux mnponaykroB. Cmocobwer monyueHust P4O¢ M3BECTHBI
CIennajJucTaM B JaHHOW OOJIACTH M B ONpENENICHHONW Mepe 3apeKOMEHAOBaNH Ccels
5(ppeKTUBHBIMH, OJHAKO CYLIECTBYET MPOCTOP s YCOBEPIICHCTBOBAHHUSA B
OTHOLIEHWH BBIXOJA MPOAYKIHHU, YUCTOTHl M 3¢dexkTuBHOCTH mpouecca. Hanmpumep,

OpH CyLEeCTBYWIUX crnocobax mnpousBoiactsa PyOg, kak mNpaBuiIO, BCTPEUANOTCA
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OTPAaHWUYEHHUS WJIM BO3HUKAIOT NPOOJEMBI € yBEJIWYEHHEM MPOU3BOACTBA MO
IPOMBIIIJIEHHBIX MacIITaboB.

[0004] Kak B kauecTB€ CaMOro NpOAYKTa, TAK U B Ka4eCTBE MPEALICCTBEHHUKA
10l TIOJy4deHHus Jpyrux coeauHeHudi, P4Os¢ uvacTo paccMaTpuBalOT B CPaBHEHUU C
tpuxsuopunom ¢ocdopa (PCls), KOTOpbIH TPagMIMOHHO NPUMEHSIOT B Pa3JIHYHBIX
npoueccax B KadecTBe ucrouHuka (ocdopa. B kauecre camoro mpoaykra PO,
5¢ppexkTUBHO MPOU3BOAMMBIA B  MHPOMBIIIEHHOM Macmtabe, obecrnedynBaeT
npeumymectso Han PCls;, MOCKONIbKY OH COAEpKUT OOJNBbIIUH MAacCOBBIH MPOLIEHT
dochopa o cpaBuenuro ¢ PCl; (cBoime 50 mac. % mno cpaBHeHuto ¢ 22 mac. %).
Takum obpasom, P,;O¢ B KkadecTBe caMoro mnpoaykra obOecmeunBaer Oolee
KOHIIEHTPUPOBaHHBIH (ochopHBIH NpPOAYKT H mo3BossieT uszbexate mnpobiemM W
PHUCKOB, CBSI3aHHBIX C XUMHYECKUM XJIOPOM, HeoOXxonuMbIM 1J1s ipousBonctea PCls u
BBICBOOOKaeMbIM B BHJA€ NOOOYHOTO MNpPOAyKTa MNpuU wucnoib3oBanuu P,0¢ kak
anprepHatuBbl PCl; B KkadecTBe mNpeAIleCTBEHHHKAa JAJs MNOJYYEHUsS OPYTrUx
COEAMHEHUN, B KOTOPbIX B TOH wuam wuHOW d¢opme (Hampumep, B Gopme
XJIOPUCTOBOJOPONHON KHCJOTBI) OOpa3yercss OO0JbIIoe KOJUYECTBO XJIOpa Kak
HEJKEJIaTeJIbHOr0 MOOOYHOr0 MPOAYKTA, TPEOYIOIMEro yTUIN3alul UM 3aXOPOHEHUS.
Kpome TOoro, mpomexxyTo4dHble COCIUHEHUS U KOHEUHBbIE NMPOAYKTHI, MOJydaeMble U3
PCl;, obbruHO He comepskar xinopupa. AnprepHatupoil PCl; B kauecTBe MCXOQHOrO
matepuaia sBisieTcst ¢ocpopHas kucaora. OnHako ¢QocopHy KHCIOTY, Kak
npaBwio, mnoay4aoT ux PCls, u, Takum o00pa3oM, MNOJHOCTbIO U30aBUTHCS OT
npoOJieMbl HEXKeJlaTeNbHbIX MOOOYHbIX MPOAYKTOB HE YyHaeTcss — OHa JIMINb
OTOJBUTraeTCs Ha APYrou 3Tam npoiecca.

[0005] Takum oOpa3om, CymecTByeT MOTPeOHOCTh B YCOBEPIIEHCTBOBAHHBIX
criocobax monyuenusi P4Og B kauecTBe camoro ¢ocdopcoaepxamero Npoaykra U B
kaduecTBe anbrepHaTHBBl PCl; kak ucrtounmka ¢ochopa ans HUCHONB30OBAHHSA IPH
MOJY4EeHUHU Pa3IuIHbIX GocdopcoaepKamux COeTUHEHUMN.

KPATKOE OIMMCAHUWE M30BPETEHUA

[0006] Taxkum oOpa3om, B 1L[eJIOM HAcTOsIllee U300peTeHHne KacaeTcs CrmocoOOoB
npousBoacTBa okcuna ¢ocdopa (III).

[0007] B pasHbIX BapuaHTax OCYLIECTBJIEHHS CIOCOO BKIIOYAET IMPUBEICHHUE
dochopa B peakuo C KHCIOPOIOM B PEAKTOPHOH YCTAHOBKE, B PE3YJbTATE YEro
obpasyeTrcsi MOTOK MPOMEXKYTOYHOrO MPOAYKTA peakuuu, Bkiaodaromuii P,Os u ogun

UM HECKOJbKO MOOOYHBIX NPpOAYKTOB, OXJAXACHUEC IOTOKAa MHIPOMEKYTOUYHOTO
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NpPOAYKTAa PEaKLUHU B OXJAJUTEJIbHONH YCTaHOBKE IyTEM IpPUBEAEHHUS B KOHTAaKT C
OXJIAKJAIOUIEH JKUAKOCTBIO, B pe3yJbTaTe 4ero oOpa3yercss CYCHeH3Us NPOAYKTa
peakuuu, Bkaovaromas PsO¢ W OOMH UIM HECKONBKO TMOOOYHBIX MPOAYKTOB;
U3BJICUEHUE OJHOTO WJIM HECKOJIbKHX MOOOYHBIX MPOAYKTOB M3 CYCIIEH3MH NMPOAYKTA
peakLuy;, U HCNapeHue B HUCNAPUTEIbHON YyCTAHOBKE OAHOIO WM HECKOJbKHX
NO0OOYHBIX MPOAYKTOB AJIsl 00Pa30BaHMUS UCIAPEHHOTO PELHPKYJISIIHOHHOTO MTOTOKA.

[0008] B npyrux BapuaHTax OCYLIECTBJIECHHUsS CMOCOO BKJIKOYAET MPUBEICHHUE
dochopa B peakuo C KHCIOPOIOM B PEAKTOPHOH YCTAHOBKE, B pPe3yJbTaTe Yero
o0pa3yeTcsi MOTOK MPOMEKYTOYHOrO MPOAYKTa peakuuu, Bkiaodaromuit P,Os; u onux
WIN HECKOJbKO TMOOOYHBIX MPOAYKTOB, OXJAXAEHHUE TIOTOKA MPOMENKYTOUHOTO
NpOAyKTa peakLUHu B OXJAJUTEJIbHONH YCTaHOBKE IyTEM IpPUBEAEHHUS B KOHTAKT C
OXJIAKIAOUIEH JKUAKOCTBIO, B pe3yJbTaTe 4ero oOpas3yercss CYCHeH3Us NPOAYKTa
peakuuu, BKIrOUaromas xKugkud P4Og¢ 1 ONMH UM HECKOJNBKO MOOOYHBIX MPOIYKTOB;
OTAEJNEHUEe OT HEero TBEPABbIX KOMIIOHEHTOB CYCIEH3UU MNPOAYKTAa peakuuu, B
pesyibpTaTe 4ero odpasyercs MOTOK CYCMEH3WMH MOOOYHOTO MPOAYKTA, BKIOYAKO MU
ONVH MJIH HECKOJbKO TBEPABIX MOOOUYHBIX MHPOAYKTOB, U NMOTOK HeoOpabOTaHHOTO
NpoAyKTa, BKIoUaromui skxuakuii P4Og; 1 BBeA€HHNE 10 MEHbLIEH Mepe 4acTU MOTOKa
CYCI€H3MH NMOOOYHOI0 NMPOAYKTA B UCMAPUTEIbHYIO YCTAHOBKY.

[0009] B npyrux BapmaHTax OCYINECTBJIEHHS CIOCOOOB MPOM3BOACTBA OKCHIA
dochopa (III), cocob BkIoUaeT mpuBeaeHue Gochopa B peakUHUO ¢ KUCIOPOAOM B
pEaKkTOpHOH YCTaHOBKE, B pe3yJbTaTe 4ero o0pa3yercs MOTOK HPOMEXYTOYHOIO
npoAyKTa peakuuu, BkIo4arwomuid P,O; W OOWH WIM HECKOJIbKO MOOOYHBIX
NPOAYKTOB, OXJIAXJEHHUE IOTOKAa MPOMEXYTOYHOrO IPOAYKTAa peakuuu B
OXJIaJUTEJIbHONW yCTAHOBKE MyTE€M TMPUBEAEHHUS B KOHTAKT C OXJaXJawouen
KUAKOCTBIO, B pe3yjbTaTe u4ero oOpa3yeTcs CYCHNEeH3HWs MPOAYKTa pPeakLuH,
BKJIFOHaromas Kuakud P4Og U ONMH UM HECKOJBKO TBEPIBIX MOOOYHBIX MPOIYKTOB;
U3BJIEYCHUE OAHOT'O WJIH HECKOJbKHUX TBEPAbIX MOOOYHBIX MPOAYKTOB M3 CYCHEH3HUH
NPOAYKTAa pEeaKUHWH;, W BBEJCHHE OJHOTO HJIM HECKOJBKHX TBEPAbIX IMOOOYHBIX
NPOAYKTOB B PEAKTOPHYK YCTAaHOBKY [Jsd NPAMOTO OXJAaXJIEHHUs COAEPKUMOrO
PEaKTOPHON YCTAaHOBKH, NMPHUYEM TEeMIEepaTypy B INpeAesiaXx PEeakTOPHOW YCTAaHOBKHU
PEryJUPYIOT NYTEM BHEUIHErO OXJIAXKAECHUS PEAKTOPHON YCTAHOBKH.

[0010] Hacrosimee n3obpeTeHre Takke KacaeTcs CrocOo0OB sl MPOU3BOACTBA

dochopuoit kucaorer (H3POy).
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[0011] B HexoTOphIX MONOOHBIX BapHAHTAX OCYIIECTBJICHUS CIOCOO BKIIOYAET
npuseneHue ¢ocpopa B peakUu0 € KHUCIOPOJOM B pPEAKTOPHOW YCTAHOBKE, B
pe3ynbTaTe uero obpasyercsi MPOMeEKYTOUHBIN MPOAYKT peaknuu, BkIovaomuin P03
U OJUH WJIU HECKOJBKO MOOOYHBIX NPOAYKTOB, OXJAXICHHE MPOMEXYTOYHOTO
NPOAYKTa PEaKkUHH B OXJAJUTEIbHOH YCTAHOBKE NyTEM INPHUBEIEHUS B KOHTAKT C
OXJIAKIAOLIEH JKUAKOCTBIO, B pe3yJbTaTe 4Hero oOpa3yercsi CyCHeH3Us NPOAYKTa
peakuuu, BKIroYaromas xKuakuii P4Og U OAUMH WUJIH HECKOJBKO MOOOYHBIX MPOAYKTOB;
pasjeneHue CyCIeH3UU MPOAYKTa peakIuu Ha MOTOK KUAKoro Heodpadorannoro P4Og
U CYCIIEH3UI0 CTYIIEHHOrO MPOAYKTAa; BBEAEHHE IMOTOKA JKHAKOro HeoOpaboTaHHOrO
P,O¢ B OXNanuTeNbHYK YyCTAaHOBKY, otaejeHue xuakoro P;O0¢ oT cycneH3uu
CTYHIEHHOrO TPOAYKTa, B pe3yibTaTe uero oOpasyeTcss MOTOK HeoOpabOTaHHOTO
npoAyKTa, BKIOYArmuil kuakuil P4Os, 1 TOTOK MOOOYHOr0 MPOAYKTA, BKIFOYAO LU
okcunsl ¢ocdopa (III), dochopa (V) w/unu dpochopa (III u V), BBeneHue moroka
noOOYHOTO TMPOAYKTA U KHCJIOPOAAa B HCIAPHUTENbHYI) YCTAHOBKY C OKHCICHHUEM,
TakuM o0pasom, oxcuaoB ¢ocdopa, NPHUCYTCTBYIOUMUX B MOTOKE MOOOYHOrO
NPOAYKTA, AJIsI MOJYYEHUS IMOTOKAa MapooOpa3sHOro MpoOAyKTa, BKJIHarmero P,0s
u/unu P4O)p; 1 npuBeneHne moToka napoodpasHOro NPoOAyKTa B KOHTAKT C BOJAOMH, B
pe3yibTaTe 4ero o0pasyercs MOTOK KUIKOTr0 Mpoaykra, skiaroudarmuii H3PO,.

[0012] Hacrosimee wu3o0OpereHHe TakXKe KacaeTrcss CInocoOOB MPOU3BOACTBA
nentokcuna ¢pocdopa (P,0s).

[0013] B HekoTOpBIX MOAOOHBIX BapHaHTaX OCYLIECTBJIEHHUs CMOCOO BKJIOYAET
npuBeneHue ¢ocpopa B peakUUI0 € KHCIOPOJOM B pPEAKTOPHOW YCTAaHOBKE, B
pe3yibTaTe 4yero odpasyercs MPOMEKYTOUYHBIH MPOAYKT peakiuu, BKawdawmui P03
U OIWH WJIU HECKOJbKO MMOOOYHBIX MPOAYKTOB, OXJaXKIEHHE IPOMEXKYTOYHOTO
NPOAYKTa peakUHd B OXJAJUTEIbHOW YCTAHOBKE MyTEM MPHUBEIEHUS] B KOHTAKT C
OXJIAKIAOUIEH JKUAKOCTBIO, B pe3yJbTaTe 4ero oOpas3yercsi CYCHEeH3Us NPOAYKTa
peakuny, BKIroYaromas xuakuii P4Og U OAMH UM HECKOJBKO MOOOYHBIX MPOAYKTOB;
orpeneHue kuakoro P4;O¢ W3 CyCHmeH3WMM MPOAYKTA pPEAKIUH, B PE3yIbTaTe Yero
obpasyeTrcs MOTOK HeoOpaboTaHHOTO MPOAYKTA, BKIKYarmuil skunkuii P4Os, 1 moTok
noOOYHOro MPOAYKTa, BKIroUaromui okcunsl pochopa (I1I), pocdopa (V) u docdopa
(IIT u V); BBeneHHe MOTOKAa MOOOYHOTO MPOAYKTAa M KHUCIOPOJAa B HCIAPUTEIBHYIO
YCTaHOBKY C OKHCJIEHHEM, TaKUM 00pa3oMm, OKcunoB ¢ocdopa, MPUCYTCTBYIOIUX B

NOoTOKe MOOOYHOro MPOAYKTa, AN MOJYy4YeHUs I[OTOKAa NapooOpasHOTO MNPOAYKTA,
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Bkirovyaromero PsOjp;, W KOHAEHCAIMIO TOTOKAa NapooOpPa3HOTro MPOIAYKTa, B
pe3yibTaTe 4ero o0pasyercs MOTOK JKUIKOrO MPOAYKTa, BKIOUaromui P,0s.

[0014] Hacrosimee wu3o0peTeHHE Takke KacaeTcss CIOCOOOB, COUYETAOLINX
BbIIIETIEPEUYHCIICHHbIE BAPUAHTHI OCylnecTBiaeHus. Hanpumep, mro0ble U3 BapHaHTOB
OCYLIECTBJICHUS, B KOTOPBIX OMHCAHBbI CIOCOOBI mosydyeHus okcupa ¢ocdopa (III),
MOTYT COYeTaThCsi cO crnocobamu npousBoactea Gocpopuoit kuciaorsl (H;PO4) u/mnm
nentokcuna ¢ocdopa (P,0s), onmucaHHBIMH BbIIIE W/UJIX B JIOOOW HYacTU 3TOTO
IOKYMEHTA.

[0015] [lpyrue uenu u OCOOEHHOCTH YAaCTHYHO SBJISIOTCS OYEBUIHBIMH U
YACTUYHO MPEACTABJIEHbI HUKE B 3TOM OMUCAHHUH.

KPATKOE OIMMCAHUE OUT'YP

[0016] Dur. 1 cxemaTUUeCKHU OMUCHIBAET ¢IOCOO / cmOcoOBI, OCYIEeCTBIIsIEMbIe
B COOTBETCTBHU C HACTOSIIUM HU300pETEHUEM.

[0017] dur. 2 cxemMaTU4YeCKH ONHUCHIBAET CMOCOD, OCYIIECTBISEMbIH B
COOTBETCTBUHU C HACTOSIIIUM U300pETEHUEM.

[0018] dur. 3 cxemMaTU4eCKH ONHUCHIBAET CMOCOO, OCYIIECTBISEMbIH B
COOTBETCTBUHU C HACTOSIIIUM U300pETEHUEM.

[0019] Dur. 4 cxemaTUUEeCKHU OMUCHIBAET CIOCOO / crmocoObl, OCYLEeCTBIIsIEMbIe
B COOTBETCTBHU C HACTOSAIIUM HU300pETEHUEM.

[0020] Dur. S5 onuchiBaeT TepMOIMHAMHYECKOoe paBHOBecue (HochopHO-
kuciaoponuoit  (P-O) cucrembl nnsi  mossipHoro cootHowenus Py;:0; 1:3 ¢
npUMeHeHueM  nporpammuoro  mozgenupoBanus (HSC - http://www.hsc-
chemistry.com).

[0021] CooTBercTByrOIHE YCJAOBHbIE OOO3HAYEHUS]  MPUMEHSIOTCS  IJIs
COOTBETCTBYIOIIUX NeTajeil Ha BceX purypax.

HOAPOBHOE OIIMCAHUWE M30OBPETEHUA

[0022] Hacrosimee wu3o0OpeTeHHEe BKIOYAET YCOBEPUICHCTBOBAHHBIE CIOCOOBI
npousBoactea P4Os. YVcoBepIeHCTBOBAHHUS, OCYIIECTBIsIEMbIEe B CIIOCO0AaX COTJIACHO
HacTosmeMy wu3o0pereHuro, BikirouarT. (I) mpuMeHHMOCTH €mOCOOOB COTJIACHO
HACTOsIIIeMy H300pETEeHHI0 K TMPOU3BOJACTBY B MpoMblnUIeHHOM MacmTade, (II)
yJIy4lLIeHHEe BBIXOAA MPOAYKLHH, YUCTOTHI H/UAu Npoduis MoOOUYHBIX MPOIYKTOB IS
P4,O¢, mpousBogmMOro ¢ TPUMEHEHHEM CIIOCOOOB  COIJJAaCHO  HACTOSIIEMY
nzooperenuro, u (III) cnocobel monydeHuss nmpoaykToB ¢ mnpuMeHeHuem P;Os B

Ka4ueCTBE TMNPCALICCTBCHHUKA, MO3BOJIAIOLINEC n3bexaThb npo6neM, CBsA3AHHBIX C
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apyrumu  ¢ocdopcopepKalIUMU  NPEAIIECTBEHHUKaMu  (Hampumep, mpoOliewm,
cBs3aHHbIX ¢ PCl; u3-3a npuMeHeHus Uiu NPUCYTCTBUS XJIOPa).

[0023] Cnocobbl corjacHO HACTOSIIEMY H300pPETEHHIO BKJIOYAOT JTam
ckuraHusi, Ha KotopoMm Qocdop (P4) mpuUBOASIT B peakUIO C KUCJIOPOACOAEPIKAIUM
razoM (kxak mpasmio, O,) B peakrope anst obecrneyeHust MPOMEKYTOUHOIO MPOAYKTA,
Bkirovaromero P,O; W OOMH WM HECKOJBKO TMOOOYHBIX mNpoAyKToB. P03
npeobpasyroT B P4O¢ myTeM KOHTakTa ¢ OXJaKAalmed >KUAKOCTBIO Ha JTare
oxnaxnenus. I[lpoaykT sTama oxnaxneHus BkiIroudaeT xkuakuih P4sO¢ B KadecTBe
NPOAYKTa BMECT€ C pa3JUYHBIMH NOOOYHBIMH TPOAYKTAMH, BKJIKOYAs TBEPAbIE
NPOAYKTHI, @ TAKXKE Pa3IMYHble MOOOUYHBIE MPOAYKTHI, pACTBOPEHHBIE B JKUIKOHU (ase.
Hacrosimee wu3o0pereHue Takke BkiIwo4aer wusBiedeHue PsOs u3 mnpoaykra
OXJIAIUTENbHOW yCTaHOBKH, O4YHCTKY P4O¢ w/mnm wucnonb3zoBaHue mNOOOYHBIX
npoayktos oOpasosanHus PsO¢ mnpu mnonydeHuH Opyroro mpoaykra (Hampumep,
dbocdopHOt KUCIOTH UK eHToKcuna gpocdopa).

[0024] CnocobObl cOrIacHO HACTOAIIEMY HM300PETEHHIO TaK}Ke MOTYT BKJIKOYATh
U3BJIEYEHHE TMIOTOKa MoOoYHOro mnpoaykra wu3 coxaepxkamero P4Os mnpoaykra
OXJIAIUTEIbHON YCTaHOBKU. B OIHOM acmekre HacTosImero M300peTeHUsl TBEPABIH
NOTOK MOOOYHOTO MPOAYKTa M3BIEKAIOT M BO3BPAINAIOT B PEAKTOPHYK YCTAaHOBKY. B
pa3HbIX APYTHX AaclekTaX HacTOsALEero H300peTeHusl IOClie HU3BJIEUEHUs IOTOKa
no00YHOro MpoAyKTa (HAmpUMep, MOTOKA MPEHMYIIECTBEHHO TBEPAOro MoOOYHOro
NPOAYKTa HJIM IMOTOKA CYCIEH3UHM MOOOYHOTO MPOAYKTA) OCYLIECTBIISIIOT HCHAapeHue
st obecrieueHUss  UCMAPEHHOTO  PELUPKYJSIMUOHHOTO  mMoToka. McmapeHwue
OCYIIECTBJISIIOT B CIELHAIbHO CKOHCTPYHUPOBAHHOHN IJIsi 3TOTO YCTAHOBKE, OTAEJIbHOM
OT peaxkTOpHON ycTaHOBKU. McmapeHHBI peUUPKYJIUPOBAHHBIN IOTOK BBOAAT B
peakTop B KadecTBE IOJHOrO HCTOYHHUKA (Qochopa wWiIM €ro 4acTu ISl 3Tama
CKUTAHHUSL.

[0025] B wmenom wu3BIEUEHHE IMOTOKAa MOOOYHOrO MPOAYKTa M3 TMPOIYKTA
OXJIAIUTEbHON YCTAHOBKH yiydmaer 3¢(PeKTUBHOCTH MpoLecca MyTeM H3BJICUEHUS
dbochopconepkammux BUIOB, KOTOpPbIe MOTYT ObITh mipeodpazoBanbl B PyOs, U, TakuM
o0pa3oM, cmocoOCTBYET YBEIHYEHHIO TEXHOJOTHYECKOrO BBIXOAA. DTH H3BJICYEHHBIC
dochopconepxkamue BUABl BKJIIOYAT Hempopearuposasmue (ochopconepkamue
BHUABI U/UNH MOTYT o0ecreunBaThbCs nmpoaykramu pacrnana PsOg. BmecTo 3axopoHeHus
STHX COEJUHEHUH BOCCTAHABIMBAIOT MX LEHHOCTh B KadecTBE HCTOUYHHKA ¢ocdopa

st npousBoacTtBa P4Og myTeM BO3BpaTa B p€aKTOPHYHK YCTAHOBKY.
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[0026] B cooTBeTCTBUH C HACTOSAIIUM H300peTeHHEeM, ObLJIO OOHAapPY)KEHO, 4YTO
crmocod 00paboTKkH M XapakTep PEeUUPKYIALMUOHHOIO TOTOKA, HU3BIEKAEMOTO U
BO3BpAIaeMOT0 B peakTop, 00eCHeYnBaOT 3HAUNTENbHbIC MPEUMYLIECTBA MpOoLecca.
Panee mpumensiBmuecs cnocoObl BKJIOYAINM BO3BPAT MOTOKA CYCHEH3MH MOOOYHOrO
NPOJAYKTa B PEAKTOPHYIO yCTaHOBKY. OIHAKO, COrNIacHO HAaONIONEHUSAM, B pPe3yJIbTaTe
5TO MPHUBOJAMUT K MEPEOXJAKICHUIO MPOAYKTAa peakLHUH B Mpeaesiax peakTopa, 4To, B
CBOIO O4Yepelnb, CHHXKAET BBIXOJ MPOAYKIHH BO BpeMs KaKIOro0 OTHEIbHOIO
NPOXOXKACHUST dYepe3 peakTop, a Takke MPenaTcTByeT JoOOH 3HaYUTeNbHOM
peuupKkyasiuuu MOOOYHBIX MPOAYKTOB peakumu. Kpome TOro, TtemmepaTypHbIi
KOHTPOJIb B MpefesiaX peakTOPHOW YCTAHOBKHU MPH MCMOJb30BAHUH MMOTOKA CYCIEH3UH
no00YHOr0 MPOAYKTa HEHAJEKEeH M3-3a 3HAUMTEJbHOTO PUCKA 3aCOpeHHs (Hampumep,
HACOCHOI'O MEXaHMU3Ma) U TAK)KEe MOKET MPUBOAUTH K MOBPEKACHUIO PEAKTOpa U JaKe
€ro OKOHYaTeJbHOMY BbIXOAY U3 cTposi. K ToMy ke, B ciiydyae MCIOJIb30BAHHS MOTOKA
CyCTHeH31uu MOO0YHOTO MPOAYKTA peakTop TpedyeT MOMOJHUTEIbHBIX 3aTPAT SHEPTHUH.
OTH [OMOJHHUTENbHbIE 3aTpPaThl SHEPTHMH MPUBOASIT K TOBBIIIEHHON TEMJIOBOM
Harpy3ke Ha peaktop. OmpeneseHue MOAXOMSIIMX IJIs PEeakTOpa MaTepHaJoB W/HIH
ofecrnieueHne HM30JUPOBAHHOI'O PEAKTOpPa, CHOCOOHOrO BBIAEPKUBATH 3TH YCJIOBUS,
0Ka3aJI0Ch 3aTPaTHBIM, HEMPAKTHYHBIM H/UiIU yOBITOUHBIM. Hanpumep, TpaaguLHOHHO
IpUMEHsieMble MaTepualbl, Takue, Kak okcua amomuuusa (Al,O3) u kapObun xpeMHus
NOBPEXKAAIOTCST OT IeperpeBa H/MIM KOPPO3HMH, BBI3BIBAEMBIX peareHTaMu IpHU
OCYLIECTBJICHUH CIIOCOOOB C MPUMEHEHHEM PELUPKYJISALHUH CYyCIEH3UU.

[0027] Bruio 00OHapyIKEHO, 4TO MpUMEHEHUE napooOpa3Horo
PELUPKYISILMOHHOTO MOTOKa, 00pa3yeMoro B OTAENbHOW HMCMAapUTENbHON yCTaHOBKE,
CreLnaNbHO BbIOPAHHON 1yisi 00pabOTKU PELHPKYISIHOHHOTO MOTOKA, M HU3BJIEYEHUE
U3 Hee MO3BOJIIET MPEOoJoJieBaTh 3TH Mpobsiembl. B pesynbraTe HCHIONb30BaAHUS
napooOpa3HOro peUupKYJISLHOHHOTO MOTOKa YMEHbINAETCS M3MEHUYUBOCTH CKOPOCTH
PELUPKYJISILMOHHOIO MOTOKA, YMEHBLIAETCS WM YCTPAHSETCS HCIapeHUue TBepIbIX
BELIECTB B Mpefeiax peakKTOPHON YCTAHOBKH, a TAK)KE YCTPAHSIOTCS CBS3aHHBIE C HUM
npoOjeMbl W HeONAarompusTHOE BJIHSHUE HA TEMIEpaTypy peakTopa, CBSI3aHHOE C
UCMOJIb30BAHUEM TOTOKa TBEPAOTr0 MOOOYHOTO MPOAYKTAa. B 11eJOM BBINOJHEHUE
3TOro mpoiecca oOecrnedyuBaeT BO3MOXKHOCTh (YHKLUHMOHHPOBAHHE PEAKTOPHOM
yCTaHOBKHU Ha Oojee 3¢ (PekTUBHON OCHOBE C TOUKHU 3PEHUS KOHTPOJISI TEMIEPATYpPBHI.
Taxum o0Opa3oMm, peakTOpbl, BBIMOJHEHHbIE W3 TPAAULUOHHBIX MaTEpPHUAJIOB,

U3BECTHBIX CIIELMAJUCTAM B JAaHHOW oOyacTu (Hampumep, U3 HeprKaBelUIel cTajun)



10

15

20

25

30

MOFYT HpI/IMeHHTbCH A BKCHJ'IyaTaL[I/II/I B HpOMbIH_U'IeHHbIX MaCH_ITa6aX, KakK l'[paBI/I.]'IO,
C TPSMBIM H/HJIM KOCBEHHBIM OXJIaXKJI€HHEM COAEPKUMOI0 peakTopa, Kak moapoOHO
ONMHUCHIBAETCS B APYTrOM 4YacTH 3TOro AOKyMeHTa. D¢QexkTuBHasT pEeHUupKyIALUs H
KOHTPOJIb TEeMIEpPaTypbl peakTopa Takxke O0eCHeYHuBAIOT YJIYYIIEHHBbIH BBIXOJ
npoaykra (P4O¢). Taxke B Hacrosimiee BpeMsl CUUTAETCS, YTO HCIOJb30BaHHE
napooOpa3HOTO PEUHUPKYJISALMUOHHOTO TOTOKA TO3BOJSIET HCIOJb30BATH PEAKTOP
OTHOCHTEJIbHOTO Majioro obwvema wu/wiu obecredurBaeT yBEJMYEHHE MPOU3BOACTBA
P4,O¢ Ha enuHuly 0ObeMa peakTopa.

PeakTopHas ycTaHOBKA

[0028] CnocobObl coriacHO HACTOSMEMY HW300PETEHUIO B ILEJOM BKJKOYAIOT
npsiMyro  peakuuro  dochopa m  KHMCIOpoma B PEAKTOPHOW  YCTAaHOBKE,
COPOEKTUPOBAHHOW C 3TOW LEJBIO, B CTEXMOMETPUYECKOM COOTHOWWEeHUuHn. McxoaHbIi
dbocdopHbIil MaTepuan (kak mpasusio, oensiit pocdop, P4) BBOAST HEMOCPEACTBEHHO B
pPEaKTOPHYI YCTaHOBKY (C TMpeaBapuUTENbHbIM HCHapeHueM wiun 0Oe3 Hero). B
HEKOTOPBIX BapHAHTAaX OCYIIECTBICHUS >XKHUAKUHA (Pochop HCHONB3YIOT B KayecTBe
UCXOAHOI'O MaTepualia, KOTOPBIH HCHapsAIT Iepen ero BBEACHHEM B PEaKTOPHYIO
ycTaHoBKYy. HcxomHbiii ¢ocopHBI MaTepuan TakXke MOXET O00ecrnednBaThbes
TEXHOJIOTHYECKUMH MOTOKaMH, 00pa3yeMbIMH Ha IPYrUX 3Tamax Crnoco0OB COTIacHO
HACTOsIIEMY H300pETEeHUI0, BKJIIOYAsl MOTOKH MOOOYHBIX NPOAYKTOB, U3BJIEYEHHBIE B
npouecce pasgeneHus (HeoOs3aTeNbHO BKJKOYAs HUCIAPEHHE IOTOKa MOO0YHOro
IPOAYKTa MEXJY H3BJI€UEHHUEM U BBEJEHHEM B PEAKTOpPHAas YCTaHOBKA). B paznmuHbIx
NPEeANOYTUTEIbHBIX BapUAaHTaX OCYLIECTBJICHHUS WCIAPEHHbIH pPEUUPKYJISILUOHHBIH
NOTOK BBOJST B PEAKTOPHYK YCTAaHOBKY. B COOTBETCTBUM C OMNpeaeJeHHBIMH
BAPUAHTAMH OCYINECTBJIEHHUs, HCHAPEHHBIH PEUUPKYJISUUOHHBIH TOTOK SIBJISETCS
€IUHCTBEHHBIM HCTOYHUKOM (pocdopa, KOTOPbIH BBOIAT B PEAKTOPHYIO YCTAHOBKY.

[0029] TlockonbKy CTeXHOMETpHYECKOe COOTHOIIeHHne ¢ocdopa Kuciopona B
P,O¢ cocrtaBaser 4:6, o0biuHO MoOJsIpHOE cooTHomenue Qocdopa:kucmopona,
NPUCYTCTBYIOIIUX B  PEAKTOPHOH  YCTAHOBKE, KOHTPOJIUPYIOT Ha  YPOBHE,
npuOIMKEHHOM K 3TOMY 3Ha4deHH0. JlomyckarTcss HeOONbIINe OTKIOHEHHS, OJHAKO,
KaK T[pPaBUJIO, 3TO COOTHOIIGHHE COCTaBiIsAeT OT mnpubausurensHo 4:54 1o
npubIN3uTENbHO 4:6,6.

[0030] Kakx mokazano Ha @Pur. 1, nocrymaromuii mnotok ¢ochopa 1 wu
MOCTYNAKUIUK MOTOK KUCIOPOAa 5 BBOAAT B PEaAKTOPHYK yCTaHOBKY 9. Kak mokasaHo

NYHKTUPHBIMHU JIMHUSAMU (M Kak NOAPOOHO ONUCHIBAETCS B JAPYrod HYacTH 3TOrO
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OOKYMEHTa), OTAENbHBI HCTOYHUK ¢ochopa He Tpedyercs, M EIMHCTBEHHBIH
UCTOYHUK (ocdopa Ans peakTOPHOW YCTAHOBKM MOXKET OBITh HOJYYE€H Ha IPyrom
JTamne mpolecca U BO3BpAIleH B PEAKTOPHYIO ycTaHOBKY. Cienyer MOHUMAaTh, 4YTO
YCIOBUSl PEaKTOpa B 3aBHUCUMOCTH OT mpomnopuuu pochopa MOTryT ONpenensThCcs U
KOHTPOJIUPOBATHCS JIFOOBIM UM OOOMMH M3 3THX UCTOYHHUKOB pocdopa.

[0031] IIpsmyro peakmuto dochopa u KHCIOpOAa OOBIYHO OCYLIECTBJSIOT B
NPUCYTCTBUM IUJIAMEHH B Tpefejax peakTOPHOW YCTAaHOBKH. be3 oxyaxaeHus
peakMOHHAss CMEeCh MOJXKET JOCTHIraTh H30BITOYHOW TEMIEepaTypbl, HYTO MOXKET
NPUBOAUTHL K OOpa30BAHUIO HEXKeNaTeNbHBIX OKcUAoB (¢docdopa (Hampumep,
cmemanHbix okcunos P(III/V), cybokcunos ¢pocdopa u snemerntHoro docdopa.

[0032] C yuyeToM BBICOKO’K30TEPMUYHOTO Xapaktepa peaknuu ¢ocdopa u
KHCJIOPOJa, KOHTPOJb TEMIIEpaTyphl B Mpelesiax PEaKTOPHOW YCTAHOBKH H, TaKUM
oOpa3oM, TemIepaTypsl Ha BBIXOAE MPOAYKTA PEaKIUU, U3BJIEKAEMOr0 U3 PEAKTOPHOM
YCTaHOBKH, SIBIITFOTCSI BAXKHBIMH acrekraMu nzobperenus. Kak mpasuio, Temmnepartypa
Ha BBIXOJ€ IMOTOKA MPOMEXYTOYHOTO NPOAYKTA PEAKLUHU MPU €ro H3BICUECHUU H3
PEaKTOPHON YCTAHOBKHU COCTAaBJsIeT MO MeHbmel Mepe nmpudnusurensuo 1100 K. Kak
IpaBWIJIO, TEMIIEpAaTypa HAa BBIXOAE MPOAYKTAa M3 PEAKTOPHOH YCTAHOBKH COCTABIISIET
ot npubnuzurenpHo 1100 K no mpubnusurensHo 2200 K unam ot npubIu3uTENbHO
1500 K ngo mpubmmusurensno 2200 K. B stom auanazone temmnepatyp npoaykt P40
OTHOCHUTEJIPHO YCTOWYMB, 4YTO MNO3BOJIsIeT H30eratb 4Ype3MepHOW IOTepU BbIXOIA
NPOAYKTa, HapUMep, W3-3a Aerpajaluu 10 HeXeJaTeIbHOro MOoOOYHOro NMPOAYKTA
sneMeHTHOro ¢ochopa. B HacTosmee BpeMs CUHTAETCS, YTO OINpeIeIeHHbIE
TeMIEpPaTypHbIE YCJIOBHUS B BBILIEYIIOMSHYTOM JHAMa3OHE SIBIAIOTCS OCOOEHHO
NOAXONSINUMHU JJIs1 U30€KaHus pacrnazga MPOAYKTA, BKIKOYAS YCJIOBHS, MPU KOTOPBIX
TeMIlepaTypy TMONNEPKUBAT HAa YpOBHe HuUke, udeM mnpudmmsurenpHo 1800 K
(mampumep, ot npubnauzurenpbHo 1500 K no npubnusurensHo 1800 K wim ot
npubauzurensuo 1650 K no nmpubnusurensHo 1800 K).

[0033] Obecneuenue HeOOXOAMMOTO CTEXUOMETPUUECKOTO COOTHOIICHUS
dochopa u kucIoOposa U KOHTPOJIb TEMIEPATYPHBIX YCIOBUH B Mpeaeax peakTOPHOM
YCTaHOBKH M TEMIIEPATYPbl HAa BBIXOJAE MPOAYKTA 3aBHCAT OT OJAHOW HJIM HECKOJBKUX
NEePEMEHHBIX TpoIecca, BKJIOUas CKOpocTh mnomaun (¢ocdopa, CKOPOCTb MONAYH
KHCJIOPOJa U CKOPOCTh MOAAa4Yu JOOOro peuupKyJIsSLUOHHOTO MOTOKA, BBOAUMOIO B
peakTop. B memom, B COOTBETCTBHM C HACTOSIIUM H300peTeHHEM, JI0OOE€ U3 3THUX

YCJ'IOBI/Iﬁ MOXET peryjgupoBaTtbCad B OTBCT Ha OAHO HWJIHU HECKOJIbBKO YKa3aHHBIX
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YCJIOBUM, HaxOIsLIUXCs 3a MpeaejaMHu KeJaTelbHOrO Auana3oHa 3HAYEHUN, WU B
OTBET Ha COCTAaB MOTOKA NPOMEXYTOUYHOTO MPOAYKTAa pEaKLHMH, HU3BJIEKAEMOro Hu3
PEAKTOPHON YCTAHOBKH.

[0034] Kax mpaBuno, pocdop BBOISIT B peaKTOPHYIO YCTAHOBKY CO CKOPOCTBHIO
IO MeHbIIEeH Mepe MNpuUOIM3UTENBHO 85 T1/4, BKIOYAs 3HAYEHUS CKOPOCTH OT
npubauzutenbHo 85 no mpubnuzurensHo S00 r/4 wim ot npubnusureapbno 90 r/4 o
npubauzutenbao S00 r/4.

[0035] Kucnmopon, kak mnpaBujo, MNOJAIOT B PEAKTOPHYK YCTAHOBKY CO
CKOpPOCTBIO TIO MeHbIeld Mepe mpudauzutenpbHo 70 1/4, BKIIOYAs 3HAYEHUS CKOPOCTH
ot npubnusurenpvHo 70 no npubnuszurenpro 500 r/4 wam ot npubnmsurenvHo 80 1o
npubauzurensao 500 r/4.

[0036] Kakx IIpaBUIIO, B cllyvae UCIIOJIb30BaHUS napooOpa3HbIil
PELUPKYJISILMOHHBIN MOTOK BBOASAT B PEAaKTOPHYK YCTAHOBKY CO CKOPOCTBIO IIO
MeHbIeH Mepe mnpubausurenbHo S50 r1/4 wam ot npubnusurenpHo 100 mo
npubmauzutensao 500 r/4.

[0037] Ecam nHeoOxommmo nocTHdb TpeOyeMbIX TEMIIEPATYPHBIX YCIOBUH B
npenenax peaktopa wu/unu TpeOyeMol TemmepaTypbl Ha BBIXOJE NPOAYKTa H3
peakTopa, COAEpPKUMOE PEaKTOPHON YCTAHOBKHM H/HUIIM CaMy PEAKTOPHYK YCTaHOBKY
OXJIAXKJAOT.

[0038] B HekoTOpBHIX acmekTax TeMIEepaTypHBIH KOHTPOIb O00eCcrneunBaroT
NyTeM NPSIMOTO OXJIAXAECHUs COAEPKMMOTO peakTopa. MaTtepuaibl, NOAXOAAINUE OIS
IPSIMOTO OXJIAXKIEHHS, BKJIIOYAIOT U3BJIEYEHHbIE TOOOUYHbIE MPOAYKTHI, PEAKIIHOHHYIO
CYCIEH3HIO, MOJYyYEHHYI0 ¢ Jrboro npensiayiero nporona, u P4Og, moayueHHbIH Ha
APyroM 3Talle mnpoiecca.

[0039] OTmenpHO WM BMECTE C MPSIMBIM OXJAXKIEHUEM PEAKTOP TaKXKE MOXKET
OBITh MOABEPTHYT KOCBEHHOMY OXJIAXXKIEeHHI0. KOCBEHHOTO OXJIaKIEHUsS PEaKTOPHOM
YCTAaHOBKH JAOCTUTaIOT NMyTe€M IMPSIMOro OXJaKAeHUs BHELIHEeH peakTOPHOH yCTaHOBKHU
(Hampumep, mnyTeM OONyBaHHUS PEAKTOPHON YCTAHOBKH XOJIOJHBIM BO3AYXOM
CHapyXu). PeakTopHas yCTaHOBKA TaK)Ke€ MOXKET OBITh OXJIAXKIEHA IMyTeM OKPYKEHUs
pPEakTOPHONH YCTaHOBKM MYyYKOM TEINIOOOMEHHBIX TpPyO I mepemayd Temyia OT
CONEpPKMMOr0 pEeaKkTOPHOM YyCTaHOBKM K TeIlIONepenarlneil cpeae Ajds yAaleHUs
TeIla U3 PEaKTOPHOW YyCTAaHOBKH. BpIOOp Temyonepenaromei cpenbl He SBISIETCS
CTPOTrO OMNpPEJENEHHBIM U MOXET BKJIOUYaTh CPEAbl, LIUPOKO NMpPUMEHseMble B JaHHOMU

obyacTu, HapUMep, BO3AYX, BOAY M MOAXOASLINE Maca.
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[0040] Peaxkuus dochopa u kucmopona B peakKTOPHOH yCTaHOBKE oOecreunBaeT
IPOAYKT, YacCTO YKa3bIBAEMbIH aBTOPAMH KaK IOTOK IPOMEKYTOYHOrO MPOAYKTa
peakuuu, Bkaoudaromuii P>O3; W OOMH UM HECKOJBKO NOOOYHBIX NPOAYKTOB,
U3BJIEYEHHBIX U3 PEAKTOPHOHN YCTaHOBKHU.

[0041] P,0;3 oObI4HO coOCTaBisieT MO MeHbIueil mepe nmpubausutenbHo 60 mac.
%, mo MeHbleil wmepe mnpubnusurenpbHo 70 mac. % uUAM TO MEHbLIEH Mepe
npubnusutenpbHo 80 mac. % TMOTOKa MPOMEKYTOYHOrO Mpoaykra peakuuu. Kak
npasmio, P03 cocraBmsier ot npubnusurenpuo 60 no npubnusurenapuo 90 mac. %, ot
npubauzutenbao 70 no mpubnusurensHo 90 mac. % wnu ot mpubausurenbHo 80 mo
npubauzutenbHo 90 Mac. % MOTOKA MPOMEKYTOYHOrO MPOAYKTA PEAKLIHH.

[0042] Kak mnpaBuiao, OAWH WM HECKOJIBKO MOOOYHBIX NPOAYKTOB TIOTOKA
NPOMEXYTOYHOIO MPOAYKTAa peakuuu BkIrO4alT: (I) OAWH MM HECKOJNBKO OKCHUIOB
docdopa obmeii popmyiasl PLOy, rae x coctaBisier ot 1 10 4, u y cocraBiser oT 1 g0
10, m (II) omMH MIM HECKONBKO APYrux BUAOB (ocdopa, BEIOPAHHBIX M3 TPYIIHI,
cocrosimeit u3 P, Py, P3, Py, ¥ ux KOMOMHALIMH.

[0043] Kak mnpaBuiao, OAWH WM HECKOJBKO MOOOYHBIX NPOAYKTOB IOTOKA
IPOMEXYTOYHOIO MPOAYKTA peaKUHH BKIOYAT oKcuabl ¢(ocdopa (III), oxcumsl
docdopa (V) u okcunsl pochopa (III u V). Ot moGouHBIE TPOAYKTH MOTYT OBITH
BbIOpaHbl U3 rpynmbl, cocrtosimed us P,O07, P4Os, P40y, P20s, u/umu P4O19. Kpome
TOTO, OJIMH WJIM HECKOJbKO MOOOYHBIX MPOAYKTOB MOTOKA MPOMEXKYTOYHOTO MPOAYKTA
peakuuy MOTYT BKJIIOUATh dJeMeHTHBIH dochop (Py) u xpacusiii pocdop (P).

[0044] Kak ObLIO yMOMSIHYTO, MPEMMYIIECTBO COCTOUT B TOM, YTO CIOCOOBI
COTJIACHO HACTOSIIIEMY H300PETEHHIO SIBISIOTCS MOAXOMSIIUMHU JIJIs MPOU3BOACTBA
P4O¢ B mpombimieHHOM MmacmTabe. B Hacrosimee BpeMsi CYMTAETCsS, YTO Pa3HbIE
OCOOEHHOCTH HACTOSIero u300peTeHuss 00eCHeYnBAKT MPEUMYIIECTBO B BBIXOJE
NPOAYKLUHMH MM KOMMEPYECKOW Harpyske Ha o00BEeM peakTopa MO CPAaBHEHHIO C
APYTUMH croco0aMH, HM3BECTHBIMH CIEHUAJIHCTaM B JaHHOH oOmnactu. OOwveMm
peakTopa BBIOMpPAOT TakuM oOpa3oMm, dYTOObI obecnmeunBajach KOMMeEpUYECKas
Harpys3ka, HeoOXoammasi IJiss JAHHOTO mpouecca. PeakTop MokeT OBITh BBINOJHEH U3
T000ro MOAXOAAIIEr0 MaTepualia, W3BECTHOrO CIenHajucTaM B HAaHHOW olbjacTw,
BKJIFOYasi, HAIIPUMeEP, HEPKABEIOIYIO CTAJb.

OXJ'IaI[I/ITeJ'[bHaﬂ YCTAaHOBKA

[0045] Takxe co ccbuikoi Ha @ur. 1 TPOAYKT peaKTOPHON YyCTAaHOBKU (IOTOK

MPOMEXXYTOYHOTO MPOAYKTa peakiuu) 12 H3BIEKAIOT U3 PEAKTOPHON yCTAHOBKU U
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BBOJAT B OXJIAAUTENIBbHYIK YCTAHOBKY 15 BMecTe ¢ oxyaxparomen xkuakoctero 18. Kak
nokazaHo Ha @ur. | NOyHKTUPHBIMH JIMHUSAMH, OXJAXKIAAIIEH KUIAKOCTBHIO
HeoOs13aTeIbHO MOKET OBITh MOTOK, MOJIYYEHHBIH Ha Apyrom stame mporecca. Kaxk
nokazaHo Ha @ur. 1, oxjgaxpgaromas OJKUAKOCTb COCTOUT U3  MPOAYKTA,
obecneunBaeMoOro crnocobom paszaeneHus (MOoaAPoOHO OMHUCAHHBIM B APYTOM pasjele
sToro nokymenrta). OqHako cienyeT MOHUMATh, YTO OXJIAXKIAMOLIAs KHUAKOCTh MOJKET
obecrneynBaThCsl JOPYTMMU TOTOKAMH MPOAYyKTa, OOpasyeMbiMH C TPUMEHEHHEM
croco0OB  COrJIACHO HACTOSAINEMY H300pEeTeHHI0, W/UIM TaKke MOKeT OBbITh
CHeLHaJbHO CO3/1aBA€MbIM MOTOKOM, KOTOPBIA BBOJST B MPOLECC UCKIOUYUTEIbHO IS
HCIIOJIb30BAHUS B KAUECTBE OXJIAKAAKIEH KUIKOCTH.

[0046] OxnaxxaeHue TPOMEKYTOUHOTO TNPOAYKTA pPEAKUUU U CHUXKEHUE
TeMIIepaTypPbl MOTOKA 3TOTO MPOAYKTA BAXKHO, MOCKOJBKY 3TO CIYXKHUT JUIsT H30eKaHUs
HekeJaTelbHOro pacmaga mnponykra PsO¢ wu, Takum obOpa3oMm, cmocoOCTByeT
3 dexTHBHOMY BBIXOAY MPOAYKTA M €r0 YUCTOTE. B IeJIOM menb 3Tama OXJIasKIeHUs
COCTOUT B CHHMK€HHMHU TEMIIEPATypbl MOTOKA MPOMENKYTOUHOIO MPOAYKTA PEAKLUHU A0
3HadeHus HUke, yeM npubnmsurenpHo 700 K unu Huske, uem npudnusurensHo 500 K.
Kak npaBuio, 3TO OXJIa)XIA€HUE OCYIIECTBJSIOT B OAMH 3Tal MOYyTEM KOHTAaKTa C
oXJaxaawien KuAKoCcThro. Kak mnpaBuio, TemMmeparypa OXJa)XIAaroL(ed >KUIAKOCTHU
cocTaBJisieT o MeHbiel mepe npudnuszurensHo 293 K unu ot npubnusurensHo 293
K no npubnusurensuo 423 K.

[0047] Tounblii cocTaB OXJaXAAKLENH JKUAKOCTU HE SBJISIETCS CTPOTO
OmMpeAeeHHbIM, U B PAa3HBbIX BAapPUAHTAX OCYLIECTBJEHHS OHA MOXKET OBITh JII0OOI
WHEPTHOW KUIKOCTBHIO, moaxonsmed mnas obecnedenuss Tpedyemoro »sddekra
oxJjlaxJaeHus. B pa3HbIXx BapuaHTax OCYUIECTBJEHHUS OXJIaXKJawlnas >KUIAKOCTb HeE
umeer pactBopuMocTu B PsOg, u HaoOopoTr. B pasHbIX BapuaHTax OCYLIECTBJICHUS
OXJIAXKAAoIas KUAKOCTh BKIOUYaeT KUAKUH PyO¢ 1 MOskeT BKIHOYATh KUAKUH P4Og,
U3BJICYEHHBIH M3 CYCHEH3UU MPOAYKTA peakiuu, odecrmeynBaeMoro, Kak moapoOHO
OMHUCHIBAETCSA B PYTOM 4aCTU 3TOTO AOKYMEHTA.

[0048] KoHTakT moTOKa MPOMEXYTOUHOrO MPOAYKTA PEAKLUU C OXJaXKAAKIIEH
JKUJKOCTBIO B TMpeaesiaXx OXJIAAUTEIbHOW YCTaHOBKH OOecrmedynBaeT CYCHEH3UIO
NPOAYKTa PEaKIUU, BKIOYAMY KuIkuil P4Og M OOUH MM HECKOJBKO MOOOUYHBIX
MPOIYKTOB.

[0049] CycneH3uss mnpoayKTa peakUMd HUMEEeT OTHOCUTEIbHO BBICOKOE

conepxxkanue P,Og, kak mpaBuiio, mo MeHblel mepe npudnusurensHo 70 mac. %, mo
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MeHbIel Mepe npudnusutenbHo 80 mac. % uiaM 1Mo MeHbIIedl Mepe MPUOIU3UTENBHO
90 mac. % cycreH3uu NPOAYyKTa PEaKLUHU.

[0050] IIpomykT peakuuu U3 OXJAAUTEIbHOW YCTAaHOBKH MPEACTaBJISIET COOOMU
CYCIEH3MIO, BKJIIOHANOINYIO TBEepAyl ¢pakuuio u xkuakyro ¢pakuuro. Kak nmpasuio,
KuAKas Gppakuusi 5TOW CyCHEH3UU COCTABJSET 10 MEHbIIel Mepe npubnusutenbHo 80
mMac. % unu nmo MeHblned mepe npubnuzuteabHo 90 mac. % cycnensuu. CycneH3us,
KaK MPaBUJIO, UMEET COAEpPKaHUE TBEPIbIX BEIIECTB MEHbIIE, YeM NPUOJIU3UTENBHO
20 mac. %, unu MeHbine, 4yeM npudbauzuteabHo 10 mac. %. Takum obOpasom, kuakas
dpakuus, KaK MPaBUIIO, COCTABISAET MO MeHbLIeH Mepe nmpubausutensHo 80 mac. %
WJIU MO MeHbIel Mepe npudnusutenbHo 90 mac. % CyClneH3un MPOayKTa PEaKIUu.

[0051] CycneH3uss npoAyKTa peakUUM COAEPKUT OJAMH MJIM HECKOJbKO
noOOYHBIX MPOAYKTOB, BKIto4as: (I) onuH MM HECKONBKO BhICHIUX OKCHIOB (ochopa
obmeit popmyasl P4Oy, rae y cocrasaser ot 7 po 9, (II) Husmue okcuasl Gocdopa
(manpumep, P,O) n/unu (III) snementHoiit pochop (P4) u kpacusiii pocdop (P). Ilo
MEHbIIEH Mepe 4acTh MOOOYHBIX MPOAYKTOB COCTABISAIOT TBEPIbIE BEIIECTBA, a Apyras
4acTh MOOOYHBIX MPOAYKTOB paclpeneneHa B )KUAKONW Gppakuu CyCIIeH3UH.

[0052] Takum oOpa3om, B LEJIOM TEXHOJOTHYECKHN MOTOK, WU3BJIEKAeMBbIH H3
OXJIAIUTEJIbHON YCTAaHOBKM, OOBIYHO HaxOAUTCSA B (popMe CMECH MIU CYCIEH3UH C
OTHOCHUTEJIbHO BBICOKHM COJI€p’)KaHHEM BJIard BMeCTe C TBepAod ¢pakumeil, 0ObIUHO
COCTOsIIENl M3 OAHOrO MJIM HECKOJBKUX TBEPABIX NMOOOYHBIX MNPOAYKTOB pPEAKILUH
dochopa u xkucmopoma. Kakx mnoapoOHO omuchiBaeTcss B APYrodl 4YacTH 3TOrO
JOKYMEHTa, TMOOOYHbIE TMPOAYKTHI HCIOJB3YVIOT JJIsI BO3BpaTa B PEAKTOPHYIO
YCTAHOBKY JJIsI CIOCOOCTBOBAHHS MPSIMOMY OXJIAXKACHUIO COAEPKUMOTO PEaKTOPHOH
ycTaHOBKU. TakuM 00pa3om, pa3Hble aCHMEKThl HACTOSALIETO M300pPETeHUs BKIIOYAOT
U3BJIEUEHHE WU OTJeJeHHEe TBEPABIX MPOAYKTOB OT CYCINEH3UH MPOAYKTa pPeaKkIUH.

CenapauuvonHasi(bie) vecTaHoBka(n)

[00S3] Kak noka3zaHo Ha @ur. 1, cycneH3uro NpoAykKTa peakuuu 21 U3BIEKarT
U3 OXJIAJUTEIbHON YCTAHOBKM 15 M BBOAAT B CeMapalMOHHYIO YCTaHOBKY 24. XOTs Ha
cxeme Ha @ur. 1 oHa mnoka3aHa Kak OJHA YCTAaHOBKA, CJeAyeT MNOHHUMATb, YTO
"cemapalMOHHAsl YCTAHOBKA" B COOTBETCTBHU C OMHCHIBAEMBIMH aBTOPAMH CIOcoOaMu
paszeneHus MOXET BKJKYATh HECKOJBbKO OTAEJBbHBIX ONEpauui WId yCTPOUCTB. B
L[€JIOM K€ LIeJIb MCIOJIb30BAHUS CENapalliOHHONW YCTaHOBKH COCTOUT B OOecCredeHUuu
Ha BBIXOZE MO MEHbIIEeH Mepe NBYX NPOAYKTOB: MOTOKa MOOOYHOro mpoaykra 27 u

notroka HeoOpaboranHoro npoaykra P,Og 30, kak nmokazano va @ur. 1.
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[0054] Ilepsriit 3Tan pa3geneHuss OOBIYHO COCTOUT B YAAJEHHHM YaCTH JKUAKOU
¢da3pl CyCrieH3UU MPOAYKTa peakuuu. TOUYHBIN Crocob ymajieHusl 4YaCTH KUAKOU (a3l
Ha O5TOM 3Tale He SBJISAETCA CTPOro OMNPEAENEHHBIM M MOXET OCYLIEeCTBIATHCH,
Hampumep, MyTe€M HarpeBa CYCHEH3UHM IMPOAYKTAa pPEeakLMH, BKJIKYAsi HArpes 10
TeMIlepaTypbl Mo MeHbIneil Mepe npubausutensHo 90 °C unm mo MeHbLmeH Mepe
npubauzutenbao 100 °C unu ot nmpubnuzurtensHo 100 °C go mpubnuzurensHo 500
°C.

[0055] C yuerom comep:kaHUsI B HeH TBEPABIX BELIECTB U MOCJE yOAJEHUS W3
Hee KUAKOCTH CYCHEH3HUs MPOAYKTA PEaKIHH, TAKUM 00pa3oM, MOXeT OBITh yKa3aHa
KaK CryLIeHHas CYCHeH3Hus mnpoaykrta. M3BiedenHas xunkas ¢asa MoxeT ObITh
BO3BpAIEHA B OXJIAAUTENIBHYK YCTAHOBKY, H/HJIH 4aCTh MOJKET OBITh OTIIPaBJICHA HA
3TaN MEePEeroHKH (OMUCAHHBIN B APYTOM pasziese 3TOro JOKYMEHTA).

[0056] Kak mpasuno, P4O¢ cocTaBiseT mo MeHbIed mepe mpudbausutenbHo 80

mac. %, mo MeHbliedl mepe npubmmsurenapbHo 90 mac. % uIM MO MeHbIIEH Mepe

,
npubnusurenpHo 95 mac. % crymeHHON cycrneH3un npoaykra. CrymeHHas CyCHeH3us
IPOAYKTAa, KaK MPaBHJIO, UMEET BJIArocoAep:kaHUe MEHblIe, yeM NpudauzutenbHo 80
mac. % wunu MeHbpme, yeM npubnusurenbHo 70 mac. %. Ilpm 3TOM crymeHHas
CyCNEH3Usl MPOAYKTa HMMEeT COJepKaHhue TBEPABbIX BELIECTB IO MEHbIIEH Mepe
npubnusurensHo 20 Mac. % unu no MeHbLe mepe npudbausuteabHo 30 mac. %.

[0057] ®pakuuio, BKIOYAOUIYIO KUAKUE U TBEPAble KOMIIOHEHTHI CTyLIEHHOTO
NPOAYKTA, U3BJIEKAIT M3 CYCHEH3UHU CTyIIEeHHOro NMPOAYKTa. JTa (pakius ImoKasaHa
KaK MmoTok nmobouHoro npoaykra 27 Ha @ur. 1. I[Torok HeoOpabOTaHHOTO MPOAYKTA,
Birovaromero P4;O¢ (mokazan kak 30 Ha @ur. 1), ocTaercs mocjie H3BJICUYEHUS
TBepAOH (pakuu M3 CYCINEH3MH CTYLEHHOTrO MpoAaykTa. TBepaas (pakuuss MOXKET
ObITh W3BJIEUEHA U3 CYCIEH3WU CrYUIEHHOTO TMPOAYKTAa C TNPHUMEHEHUEM
TPAAULIMOHHBIX YCTPOWCTB ISl pa3AejeHUus TBEPIOW U KUAKOW (a3, U3BECTHBIX
CIeNHaJucTaM B JAHHOW 00JacTH, BKJIIOYAs, HAMPUMEpP, THAPOLUKIOH, HEeHTPUdyry,
(UIBTPOBANBHYIO YCTAHOBKY MJIM UCIIAPHUTEIbHYIO YCTAHOBKY.

[0058] B pasHbIX Opyrux BapHaHTaX OCYIIECTBJIEHHUS MOTOK HEOOpabOTaHHOTO
NPOAYKTAa H3BJIEKAIOT U3 CYCIEH3UM CTYLEHHOIO NPOAYKTAa U BCIO OCTaBUIYIOCS
CYCIEH3UI0 — CTYLIEHHYIO CYCIHEH3UI0 NPOAYKTA UJIM CTYLIEHHBIN pelUpPKYIALUOHHbIN
NOTOK BO3BPALIAOT B HCIAPHUTEIbHYI YCTAaHOBKY (IMOApPOOHO ONMHCAHHYIO B APYrOM

paszgeiie 3TOro NOKyMEHTa).
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[0059] Kak OpuIO yHmOMSIHYTO BBIIIE, OJHUM K3 TPOAYKTOB HAa BBIXOIE U3
CEMapalMOHHON YyCTAaHOBKHU SIBIAETCS COAEpKaIMuil MOOOYHBIH NPOAYKT MOTOK,
KOTOpBbI moaBepraroT oOpaboTke st oOecrneueHus PeLupPKYIALUOHHOIO IOTOKA
(HampuMep, UCTAPEHHOTO PELUPKYISILUOHHOIO MOTOKA, KaK MOJPOOHO OMUCHIBAETCS B
ApPYrofl 4YacTH 3TOr0 JOKYMEHTAa) MJs BO3BpaTa B PEAKTOPHYI YCTaHOBKY, Kak
noaApoOHO OMUCHIBAETCS B APYrod 4acTH 3TOr0 JOKyMeHTa. B o0mmux 4yepTax, MOTOK
nobouHOTO TmpoaykTta 27 MoxeT ObITh H3BJeYeH B (opMe TOTOKA CYCHEH3UH
noOOYHOTO MPOAYKTA UK B (OpMe OTOKA TBEPAOro MOOOYHOro npoaykra. B mepsom
ciaydae MOTOK CYCHEH3UHU MOOOYHOrO MPOAYKTA OOBIYHO CONEPIKHT TBEpPAYyK a3y,
comepkamyw TOO0OYHBIE TPOAYKTHI BMeCTe C JKUAKOW (as3ol, mo KOTOpOu
pacrpeneneHa TBepras ¢asza. B HEKOTOpBHIX BapUaHTaX OCYLIECTBIEHHS IOTOK
CycrmeH3un moOOYHOrO TPOAYKTa TMOABEPrarT nanbHelimedl oOpaboTke myTeM
yAAJeHHs] U3 HEero JKUAKOCTH sl 00pa3oBaHUs MOTOKA MOOOYHOrO MPOAYKTA, MO CYTH
MpeNCTaBSIOMEero codoil TBepAyr (pakiuio, U3 KOTOPOH yaajieHO OOJbIIHHCTBO
KUAKOCTHU WUIH TOYTH BCS KUIKOCTb.

[0060] Takum oOpa3omM, B HEKOTOPbIX BapUaHTaX OCYUIECTBJICHUS, W3
CYCIEH3MH CTYLEHHOTO mnpoaykra 21 u3BIEKalT TBepAyl ¢pakuuo 33, MOTOK
HeoOpaboTaHHOro mpoaykra, Bkiaroudawmui P4Og 30, 1 mOTOK CycrneH3uu moOOYHOro
npoaykra 27. B pasHbIX ApPYyrUX BapuaHTaX OCYLIECTBIEHUS IOTOK TBEPAOrO
noboyHoro mnpoaykra Tpebyercs s panpHedmed o0paboTku W BO3BpaTa B
pPEaKTOPHYI0 YyCTaHOBKY. B 5Tux BapuaHTax OCYLIECTBJEHHS IOTOK CYCHEH3UH
noOOYHOTO MPOAYKTa BBICYHIMBAIOT IJis OOECleueHUs MOTOKAa TBEPAbIX MOOOYHBIX
NPOAYKTOB.

[0061] JlroGoii co3maBaemblii MOTOK TBEPAOrO MOOOYHOrO MPOAYKTa OOBIYHO

HMEET BJIAroCOACPKAHUE MCECHDBIIEC, YEM HpI/I6J'II/ISI/ITeJ'IbHO 5 mac. % MECHBIIC, YEM

)
npubau3uTeNbHO 3 Mac. % Wiu MeHbuie, yeM npubnusurenpHo 1 mac. %. M morok
TBEPAOTrO0 TMOOOYHOrO TMPOAYKTAa, U TOTOK CYCIEH3UH NOOOYHOr0 MPOIYKTa
noaBepraroT oOpaboTKe B UCHAPUTENbHOH YCTAaHOBKE, KaK MOAPOOHO OMHCHIBAETCS B
APYrod dYacTH 3TOr0 AOKYMEHTA, KaK NpaBuio, Misi oOecrnedeHUs HCIapeHHOro
PELUPKYJISILLHOHHOTO MOTOKA J1JIsl MTOBTOPHOT'O BBEAEHUS B PEAKTOPHYIO YCTAHOBKY.
[0062] Takum oOpa3zom, omepauuud B TNpenenax MMUPOKO OMNpeaessseMon
"cemapallMOHHON YCTaHOBKH" MOTYT BKJtoUaTh: (1) ynaneHue sKuaKOCTH U3 CyCIEH3UU

NpOAYKTa peakuuu s obecrnedeHus CcryuieHHoil cycmensum npoxaykra;, u (II)

OTAEJIEHHUEe OT HEEe TBEPABbIX KOMIIOHEHTOB CrYIUEHHOW CYCIEH3UU IMPOAYKTa, B
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pe3yibTaTe 4ero odpasyercs MOTOK CYCHMEH3WMH MOOOYHOTO MPOAYKTA, BKIIOYAKO MU
ONMH MJIM HECKOJbKO TBEPIABIX MOOOUYHBIX MHPOAYKTOB, U NMOTOK HeOOpabOTaHHOTO
npoaykra, Bkiarouaromui P;Os. Takme omepanum Taxke wmoryt Bkiarouath: (I)
yAaJeHue JXKUAKOCTH U3 CYCIEH3UHU MPOAYKTA PeaKIUu sl 00ecreueHus CryleHHoM
cycnensun mnpoxaykra;, (II) ormeneHue oT Hee TBEPAbIX KOMIIOHEHTOB CryII€HHOMU
CYyCIEeH3MH MPOAYKTa, B Pe3yJibTaTe 4ero oOpa3yeTcs MOTOK CYCHEeH3MH MOOOYHOrO
NPOAYKTA, BKJIIOYAKMUN OAWUH MJIM HECKOJbKO TBEPIBIX MOOOYHBIX MPOAYKTOB, H
noToK HeoOpaboTanHoTo NMpoaykra, Briarvawmui P4Og; u (III) BricylunBaHHe MOTOKA
CYyCIEeH3HH MOOOYHOr0 MPOAYKTA, B pe3yJjbTare yero odpasyercs OJUH WU HECKOJIBKO
TBEPABIX TOOOUYHBIX MPOIYKTOB.

[0063] Tlotok HeobOpabGoTanHOro mnpoxaykrta, Bikiawdawmuit P;Os, comepxur
P4O¢ u Taxke, xkak mpasuno, conepxkut P07 u P4O9. P4Os 0OBIYHO coOcTaBNsIET MO
MeHbleld Mepe mpudnusutenpHo 80 mac. % uiaM 1Mo MeHbIIel Mepe MPUOIU3UTENBHO
90 mac. % moroka HeoOpaboTaHHOTO mponykra. IloTok HeoOpaboTaHHOrO MPOAYKTA,
BKJroHaromuid P4Og, Takke MOXKET COAepKaTh JKUAKYIO QpaKLHio.

[0064] Kax mnokazano Ha Pur. 1, BrOpas TBepnas ¢pakuuss MOXKET OBITh

>
U3BJIEYEHA U3 CEMapalUOHHOW YCTAaHOBKH, He00sA3aTenbHO (NMYHKTHPHBIE JIHUHHH)
nokazaHHON kak 33. DTa TBepaas (pakuuss MOXKET ObITh OTAENbHO H3BJEYEHA U3
CaMOM CYCIMEH3UHU CTYIEHHOI'0 MPOAYKTA MU MOXXET ObITh HAaCTBIO NOTOKA CYCHEH3HH
no00YHOT0 MPOAYKTA UM MOTOKA TBEPAOrO MOOOYHOTO MPOAYKTA, U3BIEYEHHOIO, KaK
noapoOHO OMUCHIBAETCS B APYrod 4acTH 5TOrO JOKYMeHTa. B ciydae u3BiedeHus 3Ty
TBEepAy ¢Qpakiuio o0pabaThiBalOT, KaK MOAPOOHO OMHUCHIBAETCS B IPYrod YacTH

9TOT0O JOKYMEHTA.

HcnapurenbHas ycTaHOBKA

[0065] B uenom pasjau4dHbie CHOCOOBI COTJIACHO HACTOSIIEMY H300pETeHUIO
BKJIIOYAIOT HCMapeHue win o0paboTKy B HCmapuTesie MOTOKAa MOOOYHOrO MPOAYKTA,
U3BJICYEHHOTO W3 MPOAYKTa ONEepaluu OXJaxneHus. Jra obpaborka obecmeduBaer
UCMAPEHHbIA PELUPKYJISILUOHHBIN MOTOK, B LIEJIOM BKJIFOUAIOIINH OAMH WU HECKOJIBKO
okcunos (dochopa (manpumep, P4O1p, UMM OOMH WU HECKOJBKO OKCHUIOB ¢ocdopa
obmeit ¢opmyasl P.Oy). HcmapeHHbI peLUPKYISALUOHHBIH IOTOK BBOJAT B
pPEaKTOPHYK YCTaHOBKY U KOMOMHHPYIOT C JPYI'MM MCTOYHHKOM HMCXOJHOIO
dochopHOTro MaTepuaga, MIU OH MOXKET ObITh €JUHCTBEHHBIM HCTOUHHKOM HCXOJHOIO
dochopHOro MaTepuana, KOTOPbIH BBOAAT B PEAKTOPHYIO yCcTaHOBKY. Kak mokaszaHo

Ha @ur. 1, morox mnoOo4yHOro mpoaykta 27 CTAHOBUTCS CBIPbEBBIM IIOTOKOM 36

2
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UCIIApUTENs, BBOAMMBIM B HCHAPUTENbHYIO yCTaHOBKY 39 nns oOpasoBaHus
HUCTIAPEHHOr0 PEeUUPKYISALMUOHHOTO NmoTtoka 42. ChlpbeBON NMOTOK HUCHAPUTENS MOXKET
OpiTb B (OpMe MOTOKAa TBEPAOro MOOOYHOrO MPOAYKTA MM TOTOKA CYCHEH3UH
noOO0YHOT0 MPOAYKTA, IPHYEM Kaxkaasi CUTyaLHsl MOAPOOHO OMUCHIBAETCS HHXKE.

Teepowvie nobounvlie NPOOYKNMbl

[0066] B uenom moTok TBEpAOro MOOOYHOrO MPOAYKTA, MU3BJIEKAEMBIH MyTeM
BBIMTOJIHEHUSI OTepaluil pa3aesieHusi, Kak MOAPOOHO OMUCHIBAETCS B APYroMl 4acTu
3TOTrO JOKYMEHTAa, BKJIIOYAET TBEPIble MOOOUYHBIE MPOAYKTHI U BIAXKHYIO (PPaKIHIO.
Kak nmpaBuiio, TBepable MOOOYHBIE MPOAYKTHl HMEIOT BJIArOCOAEPKAHHUE MEHbIIE, YeM
npubnusurensHo 30 mac. %, MeHblne, 4eM npudbnusutenbHo 20 mac. %, UM MEHbIIE,
yeM npubnusutenbHo 10 mac. %. B HEKOTOPBHIX BapHaHTaX OCYINECTBJIECHUS TBEPABIE
noOOYHBIE MPOAYKTHI UMEIOT BJIATOCOAEPKaHUE MEHbIIE, YeM MPUOTU3UTEIBHO 5 Mac.
%

MeHbIIe, 4YeM NpuONIu3uTeapbHO 3 Mac. %, WIN MEHbLIE, YeM NPHUOIU3UTENbHO 1

2 2

mac. %. TBepabie moOOUYHBIE POAYKTHI B 1[eIOM BKJIOYAOT: (I) OOQUH MM HECKOJBKO
BBICIINX OKCUIOB (pocdopa obmeit popmynst P4Oy, rane y cocrasaser or 7 no 9, (1I)
Husmne okcuael ¢ochop, takue kak P4O, w/unu (III) snementHbiit Pochop (Py) u
kpacHbiii pochop (P). Teepapiii moOOUHBIN MPOAYKT, COAEpIKAIMUN ONMUCHIBAEMBIE
aBTOpPAMU MOTOKHU, MOXKET COJEPIKATh JII0ObIE UM BCE U3 3TUX MOOOYHBIX NPOAYKTOB.

[0067] HcnapeHue TBepAbIX MOOOYHBIX MPOAYKTOB B I[€JIOM IMPOHUCXOAHUT B
NPUCYTCTBUM KHUCJIOPOJCOAEPIKAILEro ra3a W IpU MOBBILIEHHbIX TeMmmepatypax. Kak
IpaBuJio, TeMIepaTypa B Ipeaenax MCHAPUTENbHON YCTAaHOBKH COCTAaBJIsE€T IO
MeHbleli wmepe npubausurenapHo 773 K. UYacto Temneparypa B Ipeaeiax
UCMIAPHUTENbHON YCTAHOBKHM COCTaBJIsieT MO MeHbluned Mepe mpubnusutenpno 1000 K
uau 1o MeHblmeid mepe npubnuzutenbHo 1100 K, u ee oOBIMHO KOHTPOJHUPYIOT Ha
ypoeae ot 1200 K pgo 1770 K. Kakx npasuno, TeMmnepatypy B mpeaenax
HUCHApUTEIbHON YCTAHOBKU KOHTPOJUPYIOT Ha yposHe oT 1200 K no 1500 K. B nenom
KOMIIOHEHTBl CBIPbEBOI'0 MOTOKAa HCHApPUTENs] UCNapsAlT NpPU TeMIlepaType CBbILIe
1000 K, cBeime 1100 K unu ceimme 1200 K.

[0068] Kax mnokaszano Ha @ur. 1

2

KUCJIOpoAcoAepKamui ra3 45 BBOAST B
HCIAPUTENbHYIO YCTaHOBKY. K moaxoasamuM KUCIOPOACOAEPIKAIUM ra3aM OTHOCATCS
BO3JlyX M CMeCHU Kucjopoaa u aszota. IIpu ncrnonp3oBaHuM CMECH KHUCIOPOJAa U a30Ta
KOJIMYECTBO a30Ta, KaK TMPaBUJIO, KOHTPOJHUPYIOT TakuMm oOpa3oM, dYToOBI OH
COCTaBJSIT OTHOCHUTENIBPHO MAaJyK dYacThb TIa30BOTO IOTOKa, BO u3bexaHue

MEepeoXyaXAeHUus B Mpefenax HCHApUTEIbHONW YCTAHOBKU. B pa3HbIX BapuaHTax
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OCYLIECTBJIEHUS TOJbKO KHUCJIOPOA WM KHUCIOPOACOAEpXKALUNW Tra3 BBOJSIT B
UCIIAPUTEBbHYI0 YCTAHOBKY BMECTE C IIOTOKOM TBEPIOro MOOOYHOI0 MPOAYKTA.

[0069] VcmapeHue moToka TBEPAOTO MOOOUYHOTO MPOAYKTAa MyTeM KOHTAKTa C
KHCIIOPOJACOAEpXKAIMMM  ra3oM B  HCHAPUTENbHOW  yCTaHOBKEe obecrneuuBaer
UCMApEeHHbIH PEeHUPKYIALNUOHHBIA MOTOK, BKIOYaromuit P40;¢. [pyrue oxcuusl
dochopa obmeii ¢dopmynsr P Oy Takxke MOTyT NHpPHCYTCTBOBATb B MHCIIAPEHHOM
PELUPKYJISILHOHHOM TOTOKE, OAHAKO Mpeobnamarimum okcuaoMm (ocdopa siBisiercs
P4,O19. bonee KOHKpeTHO, B COOTBETCTBHM C 3THMH BapUaHTAMHU OCYILECTBJICHUS,
P4,O19 00OBIYHO cocTaBysieT MO MeHblueld Mepe npudausutenbHo 40 mac. % wiu mo
MeHbIell Mepe mnpubnusutenbHo 50 mac. % oxcugoB ¢ochopa B HCIAPEHHOM
PELUPKYJISILUOHHOM IOTOKE, €CJIU B HMCIAPUTENbHYI YCTAaHOBKY BMECTE C MOTOKOM
TBEPAOT0 NOOOYHOTO MPOAYKTA BBOIST TOJIbKO KHCJIOPOACOAEPIKALIUN Ta3.

[0070] B HacTosiliee BpeMsi CUMTAETCS, 4YTO OSKCIJyaTalus HCNAPUTEIbHOU
yCTaHOBKH B OIpeneJeHHbIX yCIIOBUSIX crocoOcTByeT HCTIAPEHUIO
PELUPKYJISILLUOHHOTO MOTOKA, B KOTOPOM 3HAYUTENbHYIO YacTb WJU MOUYTH BCE BUBI
okcuna (Qocpopa cocraBuser P4O19. OTH  yCNOBUS BKJIKOYAOT COOTHOULIEHHUE
MacCOBOTO pacxoja Ajis KUCJIOPOACOAEprKallero rasa M OJHOTO MJIM HECKOJBKUX
noOOYHBIX MPOAYKTOB, BBOJUMBIX B UCHAPUTENBHYIO YCTAHOBKY, OT MPUOIU3UTEIBHO
1:10 mo mpubnumsurensHo 10:1; w/mau TemmepaTtypy KHCIOPOICOAEPIKAIIEro rasa,
BBOJMMOTO B UCIAPUTENbHYIO YCTAHOBKY, IO MeHbIIel Mepe npubnusurenbuo 270 K
(manpumep, ot mnpubmusurenpsHo 270 K go npubnmsurensHo 500 K wunm ot
npubnusurensHo 300 K no npubnusurensuo 500 K); u/unu temnepatypy OQHOTO WU
HECKOJBKUX TBEPABIX MOOOUYHBIX NPOAYKTOB, BBOJHMBIX B HCHAPUTEIBHYIO
yCTaHOBKY, MO MeHbedl wmepe mnpubnusurenpno 270 K (Hampumep, oOT
npubauzurensuo 270 K no npubnusurensno 500 K wnn ot npubdmusurensno 300 K no
npubmauzurensao 500 K).

[0071] IIpu omnpeneNeHHbIX TEMIEPATYPHBIX VYCIOBUAX B HCHAPUTEIbHOU
yCTAaHOBKE B pe3yibraTte oOpasyercss okcun ¢ocpopa P,0s. s obecneueHus
UCIIAPEHHOr0 PELHPKYJSILHOHHOIO MOTOKa, BKJIKYarmero P,0Os (HeoOs3arenpHO B
COOTBETCTBHUU C TMEPEUHCICHHBIMH OTPAHUYEHHUSMH IO COCTAaBY) TeMIIEpaTypy B
npenenax MCHAapUTENbHOW YCTAHOBKU KOHTPOJHPYIOT HAa YPOBHE OT MPHUOJH3UTEIBHO
1200 K no npubauszurensao 1500 K.

[0072] [JomomHuTENnbHBIH UCTOYHHK ¢ochopa BBOAAT B HCHAPUTETBHYIO

YCTaAaHOBKY BMECTC C TBECPABIMU MOOOYHBIMH NpoAyKTaMU U KHUCJIOPOACOACPIKALIUM
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ra3oM, o0O3HauYeHHbIM (HEOOs3aTeNbHO MYHKTHPHBIMU JUHUSIMH) Kak 48 Ha Qur. 1.
CornacHo o0meMy MHEHHIO, NOMOJHHUTEIbHBIN MCTOYHUK (ochopa (Hampumep, P,)
criocoOcTByeT oOpa3zoBaHHI0 Oojiee IIHUPOKOro coctaBa okcuaoB ¢ocdopa B
UCTMIAPEHHOM pELUPKYJSILMOHHOM IOTOKE, B YaCTHOCTH, OJHOIO MJIH HECKOJIBKUX
okcunoB pocdopa obmeit Gpopmynsr POy, rae x cocrasusger oT 2 10 4, U y COCTaBIAET
ot 6 1010.

[0073] [ns  oOecrmedeHuss HCHAPEHHOrO  PELHUPKYJISIUOHHOIO  MOTOKA,
UMEIOLIEr0 OMpEeNeNIeHHbI TaKUM 00pa3oM COCTaB, KaK MPaBUIIO, COOJIOMAIOT OIHO
UJIM HECKOJIbKO U3 CIEAYIOLIUX YCIOBUM: COOTHOIIEHUE 3HAUEeHUNH MacCOBOIr0 pacxoia
IJIs KUCJIOPOACOAEPIKALIEro ra3a U OJHOTO MJIHU HECKOJbKUX MOOOYHBIX MPOAYKTOB,
BBOJHMMBIX B HCIAPUTEIbHYK YCTAHOBKY, COCTaBisieT oT mpubmusurenbro 1:10 mo
npubnauzutensao 10:1; wW/Mam COOTHOIIEHHME 3HAYEHHH MacCOBOTO pacxoma s
dochpopa (P4) U ONHOrO MM HECKOJbKHX MOOOYHBIX MPOAYKTOB, BBOIUMBIX B
UCMIAPUTENbHYI0  YCTAaHOBKY, COCTaBiser oT  npubausurensHo 1:10  nmo
npubnusurensHo 10:1; w/unm Temmneparypa KUCIOPOACOIEpIKAIEro ra3a, BBOAUMOTO
B UCIMAPHUTEJBHYIO YCTAHOBKY, COCTABJISIET MO MeHbIIel Mepe mpubmuszurensao 270 K
(manmpumep, ot npubnmsurenpo 270 K npo npubnmsurenpno 500 K, wmm or
npubmuzurensuo 300 K o mpubauszurensHo 500 K);, u/unu remneparypa OqHOroO HIH
HECKOJBKUX TOOOYHBIX NPOAYKTOB, BBOJUMBIX B HCIAPUTENbHYI YCTAHOBKY,
coctaBisieT 1o MeHblueil wmepe mnpubnusurenbno 270 K (Hampumep, oOT
npudausurensbuo 270 K no npubnusurensHo 500 K, wnu ot npubausurensHo 300 K
no npubdnuzuteabuo 375K).

[0074] TemnepaTypa HCIAPEHHOI'O PELUPKYIALMOHHOTO MOTOKA, KAK MPAaBUIIO,
cocTaBjsieT mo MeHbuied Mmepe npubnuzutenbHo 1000 K wmnm mo MeHbmeid mepe
npubnusutensHo 1100 K. B pasHbIX BapuaHTaX OCYIIECTBJIEHUs TeMIlepaTypa
UCMapEeHHOr 0 PEeUPKYJISIUOHHOTO MOTOKA COCcTapjsieT oT npudausutensHo 1000 K no
npubmuzurensro 2000 K, wiau ot npubnusurensuo 1200 K go npubnusurensno 2000
K. Xots mo cBoell mpupoae oH, Kak MPaBUJIO, SIBJSIETCS MapooOpa3HbIM, HCIapEHHBIN
PELUPKYISILHOHHBIA MOTOK MOXET CONEPIKAaTh HE3HAUUTENbHYIO TBEPAYI (QPaKIUIO B
KOJIMYECTBE MEHbIIEM, UeM NMPHONIU3UTETBHO 5 Mac. %o.

[007S] Kak nokaszaHo Ha ®ur. 1, ucnapeHHBI PELUUPKYISALUOHHBIA NOTOK 42
BBOJAT B PEAKTOPHYI yCTaHOBKY 9. McmapeHHBIN peUPKYJISILUOHHBIA MOTOK MOXET
OBITh E€NWHCTBEHHBIM HCTOYHHKOM (ochopa, pearupyromuM ¢ KHUCJIOPOIOM B

peakTopHON yctaHoBke. Takum oOpazom, ucxongueli Qochopuslii matepuan 1,
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nokazaHHbId Ha @ur. 1, sBiasgercss HeoOs3aTeNbHBIM (00O3HAYEHHBIM MYHKTHPHBIMU
JUHUSIMHU ) U B HEKOTOPBIX BaPUAHTAX OCYIIECTBJICHUS HE BKJIFOUAETCS.

[0076] Kakx monpoOHO omuceiBaeTcss B APYyrodl 4YacTu 3TOro JOKYMEHTa,
KOHTPOJIb YCIIOBHM B Mpeaesiax pPeakTOPHON YCTAHOBKM BaskeH st obecrmedeHus
NpOAYKTa peakuuu C TeMIeparypoil Ha BbIXOAE, MNO3BOJSIOIIEH u3berarsb
CYIIeCTBEHHOro pacmana Ttpebyemoro mnpoaykra. Takum oOpaszom, npyras Leib
n00aBJEHUs HMCMAPEHHOr0 PEUUPKYJISIMUOHHOTO TOTOKAa B PEAKTOPHYK YCTAHOBKY
COCTOUT B TNPSIMOM OXJIAXIEHUH COAEPKUMOTO PEAKTOPHOW YCTAaHOBKHU. Takum
o0pa3oM, B COOTBETCTBHH C HACTOSIIUM H300pETEHHEM, TeMIlepaTypy B Mpeaesax
PEAKTOPHONW YCTAHOBKU KOHTPOJHUPYIOT MYyTE€M MPSIMOr0 OXJAXIACHHUS CONEPKUMOTrO
peakTopa, MNOpUYeM TMPsIMOE OXJaXIACHHE BKJIOYAET BBEACHUE MCHAPEHHOTO
PELUUPKYJSIIUOHHOTO MOTOKA B PEAKTOPHYI YCTAHOBKY.

Cycnenszus noboyHo2o npooyKma

[0077] Takke B COOTBETCTBUH C HACTOSIIIUM M300pEeTEHHEM, U KaK MOKA3aHO Ha
@ur. 1, noTok mMOOOYHOroO npoaykra 27 MOXKET ObITh CYCIE€H3UEH, KOTOPYIO BBOAST B
UCIIAPUTENbHYI0 YCTAaHOBKY 1Jis1 OO€CHeueHHs HCIapeHHOr0 pPEeLHpPKYISAMHOHHOIO
NOTOKA, KOTOPBIA BBOISAT B PEAKTOPHYIO YCTaHOBKY. Kak mpaBmiio, MOTOK CyCHeH3UH
noOOYHOTO TPOAYKTa BKJIIOYAET JKUAKYI (Pakiuioo, KOTOpas COCTAaBJSET OT
npubnauzutenbHo 5 mac. % po mpubnusurenpbHo 50 mac. % mOTOKAa CYCHEH3UH
noOOYHOTO MPOAYKTA.

[0078] IloTox cycmeH3uum mMOOOYHOTrO MPOAYKTA, KAK NPABUIO, COAEPIKUT
3HAYUTENbHYIO (PAKIUIO TBEPABIX MOOOYHBIX MPOAYKTOB (TO ecTh, (I) omuH wunu
HECKOJIBKO BBICIIUX OKCHIOB (pocdopa obmeit popmynsr P,Oy, roe y cocraBasier or 7
no 10, (II) mmsmwux okxcunoB ¢ochopa, takux kak PO, w/mnm (III) snemeHTHBIH
dbocdop (Ps) u xpacusiii pochop (P)).

[0079] Kucnopoaconmepskamuit ra3 (M HeoOsS3aTENbHO  JAOMOJHUTENbHBIN
uctouHuk ¢ochopa (Hanpumep, Ps)) BBOAAT B HCHMAPUTEIBHYIO YCTAHOBKY BMECTE C
cycrneH3nell moOOYHOro MpoayKTa.

[0080] Ecnu moTok cycneH3WH MOOOYHOTO MPONYKTAa U3BJIEKAT U MOJAIT B
UCIIAPUTENbHYI0 YCTAaHOBKY IJis1 OOECHeueHHs HCIapeHHOr0 pPEeLHpPKYISAMHOHHOIO
MOTOKA /ISl UCIIOJIb30BAHMS B PEAKTOPHON yCTaHOBKE, OJJHO MJIM HECKOJBKO YCIOBHI
SKCIUIyaTallUd HUCMAPUTENbHONW YCTAHOBKH KOHTPOJHUPYIOT C LEJNbI0 obecnedeHus
UCIIAPEHHOr0 PEeLUPKYIALMHOHHOIO MOTOKA, 00Janarinero OAHONW HMJIM HECKOJIbKUMH

KEJIaTCIbHBIMHU XapaKTCPUCTUKAMU. Kaxk npaBuiio, COOTHOIICHHUEC 3HAYEHHU U
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MacCOBOT'O pacxojaa IJisl KHCJIOPOACOAEpIKaIero ra3a M CYCIEH3UH MOOO0YHOro
IPOAYKTA, BBOAUMBIX B HCIAPUTENBHYIO YCTAHOBKY, COCTABJSET OT NPUOIU3UTEIbHO
1:10 go mpubmmusurenpHo 10:1; w/unm COOTHOLIEHHE 3HAYEHUH MAacCCOBOTO pacxona
st pochopa (P4) u cycnensun nmoOOYHOrO MPOAYKTA, BBOJAMMBIX B MCHAPUTEIbHYIO
YCTaHOBKY, COCTaBjsieT OT npubnusutenbHo 1:10 mo mpubnusurenvsno 10:1; u/unm
TeMIepaTypa KUCJIOPOACOAEPKALIEro ra3a, BBOAMMOI0 B HCIAPUTENIbHYIO YCTaHOBKY,
COoCTaBjsieT 1O MeHbmed wmepe mnpubmusurenbuo 270 K (manpumep, ot
npubmauzutensao 270 K no npubnusurenbao 500 K, wnu ot npubnusurensuo 300 K
no npubnuszurenbuo 500 K); u/mnm Temnepatypa OZHOTO MU HECKOJbKUX MOOOYHBIX
NPOAYKTOB, BBOAUMBIX B HUCIAPHUTEIbHYI YCTAHOBKY, COCTABJSAET IO MEHbILIEH Mepe
npubmauzurensuao 270 K (manpumep, ot npubiuszurenpHo 270 K no npubausurenbHO
500 K, uin ot npubnuzurensno 300 K no nmpubauszurensuo 375 K).

[0081] McmapeHHBIH pPEUUPKYISIMUOHHBIH MOTOK, OOeCrneYnBaeMbIil TOTOKOM
CYCIEeH3MH MOOOYHOTr0 MPOAYKTA, BBOAMMOI'O B MCIAPUTENb, KaK MPABUIO, COAEPIKUT
okcuasl Gocdopa obmeit popmynsl POy, rae x cocraBnser ot 1 no 4 (Hanpumep, 2 -
4), n 'y cocraBnser ot 1 1o 10 (Hanpumep, 6 - 10). TemnepaTypa TakOTro HCIAPEHHOTO
PELUPKYISILHOHHOTO MOTOKA, KaK MPaBHIIO, COCTaBsAeT OT npubiausurensHo 750 K no
npubmuzutenbHo 1700 K. Xors mo cBoell mpupone OH, Kak IPABUIIO, SBIAETCS
napooOpa3HbpIM, HCHAPEHHBIH PEUUPKYJIALNUOHHBIM IOTOK MOXKET COAEpXKaTh
HE3HAYHUTEJIbHYIO TBEPAYIO (pakKLMIO, COCTABIAIOIYIO MEHbIIE, YeM MPUOIH3UTEIbHO
5 mac. %.

[0082] OpnHa uenb BBENEHHS TAKOTO MCMAPEHHOTO PEUUPKYJISLUOHHOTO MOTOKA
COCTOUT B oOecrneueHnr UCTOYHNKA Gocdopa IJisi peakuu ¢ KUCJIOPOJAOM B Mpeaeiax
pPEaKTOPHOW YCTAaHOBKHM, U HCHAPEHHBbIH PEUUPKYJSILHOHHBIH IMOTOK MOXKET OBITh
€IUHCTBEHHbIM HCTOYHUKOM (pocdopa, pearupyruuM ¢ KUCIOPOJAOM B PEAKTOPHOM
YCTaHOBKE.

[0083] Llenp ucnapeHHOTrO PELUUPKYIALHUOHHOIO NOTOKA TAKKE MOKET COCTOATH
B NPSMOM OXJQXKJICHUU COHNEPKUMOTO peakTtopa mAjs obecrnedeHus: NPOAYKTA,
U3BJIEKAEMOTO U3 PEAKTOPHOHN YCTaHOBKHU C TpeOyeMoil TeMrnepaTypoii Ha BBIXOAE.

[0084] HesaBucuMO OT KOHKPETHOrO XapakTepa MOTOKa MOOOYHOTrO MPOAYKTA,
BBOJMIMOI'O B HCTIAPUTENBHYIO YCTAHOBKY, PEAKLHS B HEH SIBJISIETCS SK30TEPMHYECKOM.

Kak npaBuio, UCIapUTENbHYIO YCTAHOBKY OXJIAXKAAIOT CHAPYKHU.
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Bo3BpaTt TBEpABIX m0OOYHBIX OPOAYKTOB B PCAKTOPHYIO YCTAHOBKY

[0085] B HexkoTOpBhIX BapHaHTaxX OCYIIECTBJIEHUS HACTOSINEro HU300peTeHus
NOTOK TBEPAOro MOOOYHOTO MPOAYKTA HU3BJIEKAIOT U3 CENapallMOHHOW YCTaHOBKHU H
BO3BPAINAIOT B PEAKTOPHYIO YCTaHOBKY 0e3 o0paboTKM B MCIAapUTENbHON yCTAaHOBKE.
Kak nmokazano ma ®ur. 2, xucnopoxnconepxamuii ra3 101 u ucrounuk ¢ocpopa 104
BBOJSIT B PEAKTOPHYH yCTaHOBKY 107 nns oOpa3oBaHUs MOTOKA MPOMEKYTOYHOTO
npoaykTta peakuuu 110. DTOT mMOTOK MpPOAYKTa BBOASAT B OXJIAAUTEJIBHYI YCTaHOBKY
114 v mpuBOAST B KOHTAKT C OXJaXAAmMmeh >KuakocTtbio 116 nmst obOpasoBaHus
cycneHsun mnpoaykra peakuuu 118, Brmaovaromedn P,O¢ U OOWMH WIM HECKOJBKO
TBEpABIX MOOOYHBIX mNpoAyKToB. CyCHEeH3WI0 NpPOAYKTAa pPeaKUHud BBOASAT B
CeMnapalMOHHYK YCTaHOBKY 121 ans u3Bi€UYEHUS PEUUPKYJISLMUOHHOrO motoka 127
TBEPAOTO MOOOYHOTrO MPOAYKTA JJIsI BO3BpPaTa B peakTOpHYH ycTaHoBky 107. ITotok
TBEPAOTO MOOOYHOrO MPOAYKTA H3BJICKAIOT W3 MPOAYKTA pPEAKIUU MOIXOASIUM
cnocoOOM, H3BECTHBIM CIIELIUAIUCTAM B JaHHOM 00JIACTH.

[0086] BosBpar TBepablx MOOOYHBIX NHPOAYKTOB B PEAKTOPHYIO YCTAHOBKY
obecneunBaeT UCTOYHHUK Pochopa A1 peakuy B Ipeaeaax peakTOPHOH YCTaHOBKH, a
Tak)ke oOecneunBaeT ONpEeAeNIEHHOE MPSIMOE OXJaXKAEHHE COAEPKUMOrO peakTopa.
[IpsaMoe OXNakAeHHe CONEPKUMOr0 peakTopa NyTeM BBEAEHHUS TBEPABIX MOOOUYHBIX
OPOAYKTOB MOXET OBITh HEZOCTATOYHBIM JJIsi KOHTPOJA TEMIEepaTyphbl, YTOOBI
ofecrneunBancs NPOAYKT Tpedyemoil TemmepaTypbl Ha BBIXOAE IJIs BBIyCKA W3
peakTOpHOH YyCTaHOBKHM. B cooTBeTcTBMM ¢ HacTtoAmuM u3o0peTeHneM ObLIO
oOHapyKeHO, 4YTO TEeMIEepaTypHbIE YCIOBUsS B TMpeaesiax pPEeaKkTOPHOH YCTAHOBKH
NOAMA0TCS KOHTPOJIO MPU JOMOJTHUTENbHOM IMPUMEHEHHUH BHELIHErOo OXJIaXAEHUs
PEaKTOPHON YCTAHOBKH.

[0087] IIpeumylmecTBO COCTOMT B TOM, YTO B COOTBETCTBUHM C HACTOSIIUM
uzobpereHueM ObUTO OOHAPYKEHO, YTO COYETAHHE TMPSAMOr0  OXJIAKACHUS
COAEPKUMOr0 PEAKTOPHOW YCTAHOBKHM NYTE€M BBEIEHHS B HEE TBEPIBIX MOOOYHBIX
NPOAYKTOB TNapajuleJbHO C BHEIIHUM OXJaXJeHHEeM peakTOPHONH YyCTAaHOBKHU
obecreuynBaeT YJAYYIIEHHBIH BBIXOA MPOAYKTA, YMEHbINAET pacmaja, u YJydlIaeT
TeMIIepaTypHBIIl KOHTPOJb B MpejesNax peakTOpHOW ycraHoBku. Kpome Ttoro, aus
COOpPYKEHHUsI MOTYT IPUMEHSTHCS TPAAULIMOHHBIE MaTepUajbl peakTOpa, MOCKOJbKY He
BBI3BIBAETCS M30BITOYHBIN Harpes Osaromapss KOMOWHAIMU YJIYYIIEHHOTO KOHTPOJIS

BHCIIHETO OXJIAXKACHHUA U KOHTPOIUPYCMOTO BHYTPCHHET O OXJIAKACHUS.
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[0088] Kak mpaBuyio, TBepable TMOOOYHBIE MPOAYKTHI, H3BJIEKaeMble U3
CYCNEeH3MH NPOAYKTa peakuuu, BkIO4YarT: (I) OOWH HMIM HECKONBKO OKCHUIIOB
docdopa obmeit popmynst P4Oy, rae y cocrasuser or 7 no 10, (II) Husmue okcuael
docdopa, Takue, kak P,O, w/unu (III) sanementHoiit pochop (P4) u xpacusiii pocdop
(P).

[0089] Kak mpaBuio, TBepable NOOOYHBIE TMPOAYKTHI, U3BJIEKAEMbIe U3
CyCHEH3UM INpPOAYKTa peakuuu, MMEKT BJAarocoAepKaHUE€  MEHbIIe, YeM
npubnusutenpHo 30 mac. %, MeHblne, yeM npubauszutenbHo 20 mac. %, MeHbIle, YeM
npubauzurenbuo 10 mac. %, uiau MeHbLIe, YeM npubIu3uTeabHO 5 Mac. %.

[0090] Tlomumo mrOOTO acmekTa TEMIEPATYPHOTO KOHTPOJs, KaK MPaBuUIIO,
KOHTPOJIUPYIOT CKOPOCTb JOOABIEHHS OJHOTO MJIM HECKOJbKHUX TBEPIBIX MOOOYHBIX
NPOAYKTOB B PEAKTOPHYK YCTAHOBKY Ul MOAAEPKAHUS MOJAPHOIO COOTHOLIECHUS
P:O B nmpenenax peakTOPHOW YCTAaHOBKM OT mnpubnusurenbHo 4:54 no
npubIu3uTENnbHO 4:6,6.

[0091] Ecau TBepnbie mOOOYHBIE HPOAYKTHI HE SBIAIOTCS €IUHCTBEHHBIM
UCTOYHUKOM ¢ocdopa, KOTOpPBIH BBOASAT B PEAKTOPHYK) YCTAHOBKY, KakK IIPaBHIIO,
OTHOCHUTEJIbHbIE TPOMOPLUHUU TBEPABIX MOOOUYHBIX MHPOAYKTOB, OPYTOro HCTOYHHKA
dochopa u kucnoOpoaa, BBOAUMBIX B PEAKTOPHYIO YCTAHOBKY, KOHTPOJHPYIOT C LIEJTbIO
obecneueHus TpeOyeMbIX yCIOBHI B mpeaenax peakTopHol ycraHoBku. Kak mpaBuio,
COOTHOILIEHHE MAacCOBOTO pPacXxoaa OJHOTO WM HECKOJbKUX TBEPABIX MOOOYHBIX
NpoaykToB U ¢ocdhopa, BBOJUMBIX B PEAKTOPHYI YCTAaHOBKY, COCTAaBISET IO
MeHbleli Mepe mnpubmusuTenbHo 0,2:1 wiam  or npubnusurensHo 0,3:1 nmo
npubauzutenbHo 1:1. CooTHOLIEHHE MacCOBOTO pacxona OAHOTO WU HECKOJbKHX
TBEPABIX MOOOYHBIX MPOAYKTOB M KHCJIOPOAA, BBOJAMMBIX B PEAKTOPHYI YCTaHOBKY,
COCTaBJISIET MO MeHbInel Mepe npudnusurensuo 0,25:1 uwnu or mpubausurensuo 0,4:1
no npubnuzurenabuo 1:1.4.

UsBjeuenne u ouncTka npoaykra okcuna docdopa (I11)

[0092] Kak mnokazano ©Ha @Pur. 1, mOTOK HeoOpPaOOTAaHHOTO TPOAYKTA,

;
Bkiroyaromero P4;O¢ (motok HeoOpaboranHoro mpoaykra) 30, H3BIEKAOT U3
CeHapaI_II/IOHHOﬁ YCTAHOBKHU H MNPUMECHAKT OAWH HWJIIN HECKOJbKO crmoco00B OYHCTKH
ans oOecredeHHs] OYMINEHHOro KOHe4YHoro mnpoaykra. Ilotokx HeoOpaboTtaHHOrO
NPOAYKTA, MOJYYSHHOTO MOCJe M3BJICUCHHS MOTOKAa MOOOYHOro MpoaAykTa (Hampumep,

TBEPAOT0 MOOOYHOIrO MPOAYKTa MJM IOTOKA CYCHEH3MH MOOOYHOrO MPOAYKTA) W3

npensiaymero conepxxamero okcun ¢ocdopa (III) moroka BKIOYAET KUAKYIO
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¢pakuuro Bmecte ¢ TBepaod (pakuueit. [Torok HeoOpaboTaHHOrO MPOAYKTA, TAKUM
obpazom, BriovaeT xkunkuii P4Og. B o0mux ueprax, P,Og cocTaBiseT mo MeHbIIeH
Mmepe npubnusurensHo 80 mac. % wiau mo MeHblel mepe npubnauzurenbHo 90 mac. %
noroka HeoOpaboraHHoro mnpoxaykra. IloToxk HeoOpaOOTaHHOrO MNPOAYKTa TaKKe
MOXET HMMETb TBEPAYIO (PPAKIUI0, BKIIOYAIIMYI0 OAWH MJIM HECKOJbKO TBEPIbIX
no0o4YHbIX NpoAyKTOB. Ilockonbky mOOOUYHBIH MNPOAYKT H TBepable (pakiuu
BKJIOYAOT MHUHUMaNbHbIH PsOs, B 11€IOM TOTOK HeoOpaOOTaHHOTO MPOAYKTA
oboramen B oOTHOmWeHUU coxepxkanus P4Os TO CpPaBHEHUIO C TMPEabIAYIIUMHU
TEXHOJIOTHYECKUMHU TOTOKaMHU Oraromaps yHaleHur (pakmuidi ¢ MHUHUMaJIbHBIM
conepkanueM wuiau Boobme 6Oe3 P,Oq (Hampumep, MOTOKA TBEPAOTO MOOOYHOTO
NPOAYKTa W/HJIM CYCIEH3UU MOOOYHOTO MPOAYKTA, U3BJIEKAEMOIO M IMOABEPTaeMOr0
ONHOW WM HECKOJbKHUM OINepanusM, Kak NOAPOOHO ONMHCHIBAETCS B JAPYrod 4acTH
3TOTO TOKYMEHTA).

[0093] J[lnst u3BneueHus: ounineHHOro mpoaykra P,Og motok HeoOpaboTaHHOTO
NPOAYKTA OYHUINAKT C MNPUMEHEHHMEM OJHON MJIM HECKOJbKO omepauui. B pasHbIx
BApDUAHTAX OCYLIECTBJIECHUS NOTOK HeoOpabOTaHHOrO TMPOAYKTa IMOJBEPTAIOT
neperoHke. B 1enoM B COOTBETCTBHHM C TAKMMU BapUAHTAMU OCYILIECTBIEHHS, U Kak
noka3zaHo Ha ®ur. 1, motrok HeoOpaOOTaHHOrO MPOAYKTAa BBOAST B 30HY IME€PErOHKH
33.

[0094] IToTox HeoOpaOOTAaHHOrO MPOAYKTA, KaK IMPaBHIO, B (GOpMe XUIKOH
dasel, conmeprameill pacTBopeHHbIH PyO¢ M He3HAYNTENbHYIO (PpaKkUUIO NpPUMECeH,
BBOJSIT B 30HY IMEPErOHKH M TOJBEPrarT BO3AEHCTBHIO YCJIOBUN MMOBBIIIEHHBIX
TemMnepatryp s oOpa3oBaHus TOJIOBHOW (pakuumu u HuxkHed ¢(pakuuu. ['omoBHas
¢pakuus Braouaer P06, a TBepmas ¢pakuus BKIJIKOYAET TBepAble MNOOOUYHBIE
npoaykThl. [onoBHyw ¢paknuioo, BkiawuUawmyw PsOs, KOHIEHCHPYIOT AJs
obpaszoBanus skugkoro mpoaykra P4Oq. K mnomxonsmum crnocobaM TMeperoHKU
OTHOCSITCSI T€, KOTOPBIE OOIEN3BECTHBI CPEIH CMEeNHAINCTOB B JAHHOH 00J1acTH.

[0095] Koueunsii, sxunkuii npoaykT P4Os coriacHO HacTOsAIIEMY U300peTEHHIO
XapakTepusyercss NOOBIMH WM BCeMH U3 clenyromux ocobenHoctei: (I) BrIxoxn
nponykra no Menbineit mepe 90 %, no menbiieit mepe 95 % unu no meHbiIel Mepe 99
% Ha ocHoBe oOmero konuuectBa (ocdopa, KOTOPBIH BBOAAT B PEAKTOPHYIO
yctanoBky, w/unu (II) uucrora P4Os mo menpmeidr mepe mpubauzutensHo 90 %, mo

MeHbmeit Mepe 95 % wunm mo wmenbwmeidn mepe 99 %; w/unm (III) conmepxanue

2

snemenTHOro ¢ocdopa (P,) He Gonee, uem npudnusurensHo 10 mac. % wnu He Oonee,
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yeM npubnmusuresnpHo 5 mac. %; u/unu (IV) npakrudecku 0e3 snemeHTHOTO (ocdopa
(P4)

[0096] HuxHO0 Qpakiuio U3BIEKAIOT U YHUYTOXKAIOT WJINM NOBTOPHO BBOJST B
OAWH WJIHU HECKOJIbKO MOMEHTOB IIpolLlecca B pacueTe Ha U3BJIEYEHHE LEHHbIX
NPOAYKTOB U3 JHOObIX (pocdopcomepxamnx BUAOB, KOTOPbIE MOTYT HPUCYTCTBOBATH
sTol ¢pakumu. Hampumep, B HEKOTOPBIX BapHUAHTAX OCYLIECTBJIEHHUS YacCTb HMKHEH
¢pakuum 39, KOTOpasi BKJIKOYAET TBEpAble MOOOYHBIE MPOAYKTHI, KOMOUHHPYIOT C
CyCleH3uel MPOAyKTa peakl UM Mepen ero BBEJEHHEM B CENapalUOHHYI YCTaHOBKY
24.

[0097] B AOmOAHUTENBPHOM HWJIM AJbTEPHATHUBHOM BAapUAaHTE MO MEHbIIEH Mepe
4acTh HIDKHEHW (pakuWy, KOTOpas BKJIIOYAET TBepAble NOOOYHbIE MPOIYKTHI,
KOMOMHHUPYIOT C TBEPABIMH MOOOYHBIMH MPOAYKTAMH, U3BJICUEHHBIMU U3 CYCIEH3UHU
CTYIIEHHOTO TpoAyKTa (He mokazaH Ha @ur. 1) nns oOpa3oBaHus KOMOMHHUPOBAHHOTO
NOTOKA TBEPABIX MOOOYHBIX NMPOAYKTOB. I1o MeHbIIEl Mepe yacTh KOMOMHUPOBAHHOTO
00pa3oBaHHOrO TaKMUM OOpPa30M MOTOKAa TBEPABIX MOOOYHBIX MPOAYKTOB MOXKET OBITH
BBEJI€HA B MCIAPUTENbHYIO YCTAHOBKY.

[0098] Takxke, kak mnokazano Ha Pur. 1, B HEKOTOPBHIX BapUaHTaAX

2
OCYLIECTBJIEHHs YacThb MOTOKa HeoOpaOoraHHoro mnpoaykra 50 BO3BpamaroT B
OXJIaJUTEJIbHYI YCTAaHOBKY 15.

AnpTepHaTUBHBIA _cnocob  mpowmsBoacTtBa  okcuma  dochopa u  dochopHO

KUCJIOTHI

[0099] Kak ObLIO YIOMSIHYTO B APYTHX pasiesiax 3TOro HJOKYMEHTa, HACTOsIee
n3o0peTeHrne Takke KacaeTcsi Croco00B MoyueHus OKCHUAoB pocdopa, OTIUUHBIX OT
P40, BiitOuasi, Hampumep, P,0s. Hekoropble c¢mocoObl COTNIACHO HACTOSIIEMY
U300pETEeHUI0 Tak)ke BKJIOYAT monydeHue ¢ocdopHoit kucimorsl. B menom B
COOTBETCTBHH C TAaKHMH BapHAHTAMH OCYIIECTBJIIEHHUS HACTOSIIEr0 H300pETEeHUs
UCXOAHBIM MaTEPHUANIOM SIBJISIETCS COAEPKALIUNA TBEPIbIe BEIIECTBA MOTOK MOOOYHOIO
NPOAYKTA, U3BJICUEHHBIH BO BpeMs pa3felieHus] MOTOKa HeoOpaOOTaHHOTO MPOAYKTA H
TBepABIX NMOOOUYHBIX MponykToB. Kak mokasano Ha ®ur. 1, ucxomHblii mMatepuan 33
obpabaTeiBarOT, Kak OOCy’KImaeTcs B 3TOM JOKYMEHTe M Kak moka3aHo Ha ur. 3
(bochopnas kucnora) u @ur. 4 (P,0s). Kaxaslii u3 3TUX c1oCO00B MOKET COYETAThCS
C OIIHUM HJIM HECKOJIbKHUMH CHOCO0amMu, moaApOOHO ONMUCAHHBIMH B 3TOM JOKYMEHTE,

BKJIFOYas onucaHHble HA Purypax 1 u 2.
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[00100] B menomM B COOTBETCTBHHM C HACTOSAIINM H300pEeTeHUEM TMOJydeHUe
dochopHOI KUCTOTHI BKIOUAET UCHAPEHHUE MOTOKA TBEPAOr0 MOOOYHOTO MPOAYKTA C
NOCHENYIOIUM THAPATUPOBAHUEM HCIIAPEHHOr0 MOTOKa 1Jig OOpa3soBaHUSA KUIAKOTO
NPOAYKTa, BKJIOYaIero ¢ochopHy0 KUCIOTY.

[00101] Co cchuikoii Ha Pur. 3 moka3aHo, YTO MOTOK TBEPABIX BelIecTB 333
KOMOMHUPYIOT C KUCIOPOACOAEpKAUM razoM 336 B ucnapureie 339.

[00102] CooTHOWEHHE 3HAUYEHU U MaccoOBOTO pacxona TSt
KHUCIIOPOACOepKalero rasa M IOTOKa TBEpPAbIX  BEIIECTB, BBOAUMBIX B
UCMIAPUTENbHYID  YCTAHOBKY,  COCTaBiseT oOT  mnpubausurenpbHo 1:10  go
npubnusurensHo 10:1; w/unu tTemmnepatypa KHCIOPOACOIEpIKAIEro ra3a, BBOAUMOTO
B UCTIAPUTEJIbHYIO YCTAaHOBKY, COCTaBJSIET MO MeHbIned Mepe npubnusurenapno 270 K
(manmpumep, ot npubnmsurenpno 270 K npo npubnmsurenpno 500 K, wimm or
npubnusutensHo 300 K go mpubnuszurensro 500 K), w/unm TemmepaTtypa MOTOKa
TBEPJbIX BEIIECTB, BBOAUMBIX B UCMAPUTEIbHYK YCTAHOBKY, COCTAaBJsET MO MEHbIIEH
mepe mnpubnusurensHo 270 K (Hampumep, ot mnpubausurensHo 270 K gmo
npubmauzutensuo 500 K, unu ot npubauszurensHo 300 K no npubnusurensro 500 K).

[00103] B uenom Temmeparypa B IpeAenax HCHAPUTEIbHOM YCTAaHOBKH
cocTaBisieT mo MeHbinel Mepe npubnmsurenpHo 773K. UYacto Temmeparypa B
npeaenax UCIapUTeNbHON YCTAHOBKM COCTABJSAET IO MEHbIIEH Mepe MpUOIU3UTENbHO
1000 K unu mo menbiieii mepe npubnusurensuo 1100 K. B nenom temnepatrypy B
npenenax HCHApUTENbHOM YCTAaHOBKM, KaK IPaBUIO, KOHTPOJHUPYKOT Ha YPOBHE OT
1200 K pmo 1770 K. Kak mnpaBujo, TeMmIeparypy B MmOpeaenax HCHAPUTEIbHON
YCTAHOBKM KOHTpoaupyrwT Ha ypoBHe or 1200 K pmo 1500 K. Kakx npasuno,
KOMITOHEHTBI CBHIPbE€BOrO IMOTOKAa HCMApUTeNs HCHapsT MPHU TeMmIepaTypax CBbILIE
1000 K, cBoime 1100 K unu ceime 1200 K.

[00104] M3 ucnmapuTenbHON ycTaHOBKU 339 HW3BJIEKAIOT MOTOK MapooOpa3HOro
nponykta 342, conepsxkamero P,Os u/unu P4Oy.

[00105] IToTok mapoobpaszHoro nmpoaykra 342 3aTeM BBOIAT B ruapatop 345, rue
nap NpUBOAST B KOHTAKT C BOAOHU st oOpazoBanus PocHOpHOH KHCIOTHI.

[00106] B ueomM COOTHOIIEHHE MAaCcCOBOTO pacxoda IJisl MOTOKa MapooOpa3sHOTo
NPOAYKTa M BOJBI, MPHUCYTCTBYIOIIEH B THAPATOpE, COCTABISET OT MPUOIU3UTEIBHO
1:10 no mpubnuszurensHo 10:1.

[00107] Kak moka3ano Ha @ur. 4, TOTOK TBEpPAOro npoaykra 433 KOMOMHUPYIOT

¢ kucjaopoaom 436 B ucmaputeapbHON ycTaHOBKe 439 nis obecmedeHUs MOTOKa
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napooOpa3Horo mpoaykra 442. YciaoBusi B mpeneiax HUCHAPHUTEIbHOW YCTAHOBKU U
COCTaB MOTOKa MapooOpasHOro mponaykra 442 B LEJIOM TaKue e, KaK H3JI0KEHO
BBIIIIE.

[00108] [ToTox mapoobpa3Horo mpoaykTta 442 BBOAAT B KOoHAeHcatop 445 nus
obecneueHus moToka npoaykra 448, skiarouarouiero P,0s.

Ionyuyenue pochorepOuUIOB

[00109] Kax oTmeudeHO BbIIIE, HEKOTOpPbIE BAapPUAHTBl  OCYILIECTBJIEHUS
HACTOsIIero M300peTeHusl BKJIOYAIT MNpUMeHeHHe okcunoB ¢ochopa (III)
(manpumep, P4O¢) u npyrux NPOAYKTOB, MOJYUYaEMBIX C NPUMEHEHHEM CIIOCOOOB
COMIacHO HacTosmeMy u3obpereHuro (Hanpumep, GocGopHOI KUCIOTHI) B MpoIeccax
nonyueHus ¢pochorepobununos, Takux, kak N-(pochorHomernn)rimunun (raudocar), u
uX TnpeamecTBeHHUKOB (Hampumep, N-(PpochoHOMETHI)MMUHOINYKCYCHON KHCIOTBI
(OPMU/JIK)).

[00110] Ciocobbr monyuenuss ®MUJIK w3BecTHBI crnenuaaucTtaM B HaHHOU
o0sacTu, U K HUM OTHOCATCS T€, NPU KOTOPBIX COJb MMUHOJUYKCYCHON KHCIIOTBI
(IDA) co meno4YHBIM METAJJIOM, CHJIBHYIO MHUHEPAJbHYIO KHCIOTY U HMCTOYHHUK
dbochopHOIl KHCIOTHI HMPUBOASIT B peakuuio. lIpeamodreHue OTHAIOT OHHATPUEBOU
comu IDA (DSIDA). K nogxoasmuM CHUJIBHBIM MHHEPAJIbHBIM KHCJIOTAM OTHOCSTCS
cepHasi, OpOMHCTOBOOPOAHAs, HOAUCTOBONOPOHASA U XJIOPUCTOBOIOPOAHASI, IPUUEM
INpeAnoYTeHHe OOBIMHO OTHAKT XJIOPHUCTOBOAOpOAHOWH. COrnacHO TpaguLHOHHBIM
criocobam, GpochOopHYO KUCIOTY AOOABISAIOT K PEAKIMOHHON cpene uiu o0pa3yrT Ha
mecTe nyreM ruaponusa PCl;. CornacHo Ttakum crnocobam, PCl; runponusupyrT 1o
dochopuoit kucnorer B pacrBope DSIDA. HCI, xoropass oOpasyercss B pe3ysbTare
ruaposusza Tpuxiopuna pochopa, mogkucnsier DSIDA, nasas XJIOpHUCTOBOIOPOIHY IO
conb u NaCl. Boasino#i map u ¢pakuuto HCl BeiIensroT U3 peaklMOHHOW CMECH U
U3BJIEKAIOT B KOHAEHCATOpe peakTopa ajis ruaponusa. HeobssarenpHo ¢ppakmuro HCI,
BBITECHEHHYIO U3 pEaklUu, PEeHupKyJUPYIOT B mnocieayomed maptuu. U
xnopuctoBopopoaHasi conb IDA, u NaCl mpakTUuecKkH HEpacTBOPHMBI H 00pPa3yroOT
CyCIIEH3UID B BOJHOM pacTBope, kKoropsiii Haceimaror HCI. Ha BTopom »sTame
CYCNEH3HMI0 THUIAPOJN3aTa, COAEPIKAIIYI CIJIBHYIO KHCIYI COJb MMHUHOIMYKCYCHOM
KHCJIOTBI, XJOPHA HATPUsS, XJIOPHUCTOBOIOPOAHYIO KHUCIOTY U (POCHOpHYIO KHCIOTY,
NEePEeHOCAT U3 TUApOoNN3aTopa B peaktop ajis dochormerunuposanus (PM). B OM-
peakTope CyCHeH3UI0 KOMOMHUPYIOT ¢ UCTOYHUKOM (popMaibaeruaa aisi oOpa3oBaHuUs

OM peakuuoHHOU cMmecH, copepxawmen PMHUJIK.
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[00111] Hactrosimee wu3zobpeTreHne BKIOYAET CHOCOOBI, mpu KOTOpPbIX P4O0s,
NOJIYyYEHHYI0O B COOTBETCTBUM C JIIOOBIM U3 OINHMCAHHBIX AaBTOPAMHU CIOCOOOB,
UCIIONB3YIOT IJs in Situ TPUTOTOBIEHUS (POCHOPHON KHUCIOTH, TaKUM O0Opa3oM,
uszberas npobiem, cBsazaHHbix ¢ PCl3, mogpoOHO OMUCAaHHBIX B APYTOM pasiesie 3TOro
nokyMmeHTa. Takue crnocoObl B [[€JIOM OCYLIECTBIISIIOT, KaK OMHUCAHO BBIIIE, C 3aMEHOH
PC13 Ha P406.

[00112] Hacrosimee uzoOpeTeHne Takxke KacaeTcs crnocoOoB, mpu KOTopbix P4Os,
MOJIYYCHHBbIH WJIM WU3BJICYEHHBINH, KaK OMUCHIBAETCS aBTOPAMH, UCIOJb3YIOT COTJIACHO
ciocodby monyuenuss OMUJK ¢ mnpumeHeHuem cnocoba, He Tpedyromiero
UCIIOJIb30BAHUSI CUJIBHOW MHHEPAJNbHONW KHUCJIOTHI (HANpPUMEp, XJOPHUCTOBOAOPOIHOM
kucnotsl). [Ipu Takux crnocodax P,sOs rumponusupyroT mis odpazosanus GochopHoi
KHCJIOTBI, KOTOPYIO 3aTe€M NpPHUBOIAT B peakuur ¢ ¢opmanpaerunom u IDA pns
obpazosanuss ®MUJIK. Takum obOpazom, moMumo H30aBIeHUS OT HEOOXOAMMOCTH
ucnonb3oBaHus PCls u CBA3aHHBIX C 3THUM NMPOOJEM, 3TH CIOCOOBI TAK)K€ MO3BOJISIIOT
n3bexaTh mpobsieM, CBA3AHHBIX C HCIIOJIb30BAHHEM XJOPHUCTOBOJOPOAHONW KHCIOTHI,
BKJIFOYasi 00pa3oBaHUE XJIOPUAHBIX MOOOYHBIX MPOAYKTOB.

[00113] Hactosimee wu3o0peTeHHEe Takxke Kacaercsi Crnoco0OB, MPU KOTOPBIX
OMUJIK, monydeHHyK, Kak ONHCAaHO aBTopamu, mpeodbpasyror B  N-
(bochoHOMETHN)ITUINH B COOTBETCTBUHM CO CIOCOOaMH, OOLIENM3BECTHBIMU Cpenu
CHELHAINCTOB B TaHHOH 00J1aCTH.

[00114] [To o3HakOMJEHMH ¢ MOAPOOHBIM OMHUCAHUEM H300pPETeHUs CTaHET
OYEBUIHON BO3MOKHOCTb MOAU(PUKAIUN U BUIOU3IMEHEHHUN Oe3 OTKJIOHEHHUS OT
o0beMa U300peTeH s, OTpenessieMoro npujaraeMoit Gopmysioi u3odpereHus.

IPUMEPBI

[00115] Cnenyromue  HEOTpaHWUHMBAIOUIUE TNPUMEPBI  TNPEACTABICHBI IS
JOTIOJTHUTEJIBHOT'O MOSICHEHU ST HACTOSIETO H300PETeHHUS.

ITpumep 1: Cnocob PO ¢ ncnapeHnemM noO6OYHBIX TPOAYKTOB

[00116] IToTok (99 r/4) xunkoro snementHoro ¢ochopa P4(l) mepekauuBaroT U3
pesepByapa misi xpaHeHus: (ochopa (KOTOpPBIH NOANEPKUBAIOT IMPH TeMIlepaType
npubmusurensio 323  K) B wucmapurens  ¢ocdopa (TpyOuaryro  meus,
noAAepkKuBaeMyr mpu Temmepatype okoso 773 K) u mpeoOpa3yroT B MOTOK
napooOpa3noro snemeHTHOro ¢ocdopa Ps(g). [Morok mapooOpazHOro 3JIEMEHTHOTO
dochopa HarmeraroT B uUcmapuTenb (OXJAKAEHHYIO CHApyXd KaMmepy U3

HEpXKaBeIeil CTalu), U TMOABEPrarT 3K30TEPMHUUYECKONW peakUud C TOTOKOM
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razoobpasznoro kuciopoaa (O,) (77 r/d), KOTOPBIA TaKKe HATHETAIOT B HCIAPUTENb
s obpazoBaHus mapoodOpa3HOU cMecu okcunoB gocdopa.

[00117] OnHOBpEMEHHO MOTOK TBEPIABIX MOOOUHBIX MPOAYKTOB, IMOJYYEHHBIH OT
npeapIAyIux dSKcnepuMeHToB (176 r1/4), momaroT B HUCHApPUTENb M HCHAPSIOT C
UCIOJNIb30BaHUEM Teruia oT peakuuu Py + O, B oTAenpHyr napooOpasHyK cMech
pa3HbIX oKcHaoB docdopa.

[00118] [TapooOpa3ubie cmecu okcuaoB Qocdopa, MOMy4EeHHBIE M3 TBEPABIX
noOOYHBIX MPOAYKTOB, HATHETAIOT B PEAKTOP (BHEIIHE OXJIAXKAEHHYIO I BHELIHE U
BHYTPEHHE  OXJIAXAEHHYK KaMepy U3 HEpKaBeolIeHd CTajiu) BMeCTe C
oOpa3oBaBIIMMCS B pe3yJibTaTe MOTOKOM MapooOpa3Hoi cMmecu okcunoB ¢ocdopa,
MOJY4EHHBIX U3 3JIEMEHTHOTO Gocdopa BMeCTe ¢ MOTOKOM ra3oo0pa3sHOTO KHCIOpOoaa
(O2) (230 r/g) m npyrum mnotokoMm mapooOpasHoro ¢ochopa Pi(g) (297 1/49)
(monmyueHHBIM M3 [pyroro wucmnapurens Qocdopa) HarHeTarOT B PEAKTOP, TAe HX
NPUBOIAT B PEAKIUIO JIs1 0Opa30BaHUs MOTOKA rOPSYEro MpoayKTa peakLu.

[00119] Ynanenue Tenna U3 peakTopa KOHTPOJUPYIOT MYTEM BHEIIHErO
OXJIAKIECHUS WJIM BHEIIHEro OXJAXKIAEHHS ¢ BHYTPEHHEr0 OXJAXKACHHS IS
obecrieueHusl MONAEPKAHUS TEMIIEPATypPbl MOTOKA TOPSYEro MPOAYKTAa pPEaKIUU Ha
BbIxOne npubam3uTenpHo 1710 K, takum obpaszom, urobel mpeodiagaoiuM BUIOM B
npoAyKTe peakuuu Obl1 Tpebyembiit Tpuokcun ¢ocdopa Pr03(g).

[00120] [Tocne BBIXOAA U3 peakTOpa TrOpPsYUNA NOTOK NPOAYKTA pPeaKIuu
OXJIAXKJAIT B OXJAJUTEJIbHOW YCTAHOBKE IyTEM CMELIMBAHUSA C OXJaXAawllei
KUIAKOCThI0. OXJakaaroumei KUAKOCTbIO sBJseTcs moTok skuakoro P,Og(l) (44 400
r/4), OJY4YEHHBIH OT MPEAbIAYIINX SKCIIEPUMEHTOB.

[00121] OxnakaeHHBIM TPOAYKT M OXJAKIAKIIYK KUIKOCTh COOMPAIOT Kak
cMmech (cycmensur) kuakoro P;Os(l) m TBepabix moOOYHBIX MPOAYKTOB Ha JIHE
OXJIAIUTEbHOW YCTAaHOBKH. IpyM MOMOIIM THAPOLMKIOHA CYCHEH3HIO pPa3[eisioT Ha
IBa MOTOKA, OJHUM M3 KOTOPBIM SIBJISIETCS MOTOK CT'YI[EHHOW CYCIEH3UH, a APYTUM
SIBJIIETCSI TOTOK OCBETJIIEHHOTO HeoOpaboranHoro mpoaykra P4Os.

[00122] OcymecTBisiemoe mnpu MOMOIIKM (PUIBTPAIIUOHHONW YCTAHOBKH WJIU
LHEeHTPpU(YTH pa3aeseHne CryIeHHON CYCIIEH3UH Ha TBEPAYIO U XKUAKYIO0 (a3bl BEIET K
0o0pa3oBaHUIO TMOTOKAa TBEPABIX NOOOYHBIX MPOAYKTOB M TMOTOKA JKHUIKOTO
HeoOpaboranHoro P4QOs, comepskamero HEKOTOPbIE pPAacTBOPUMbIE TMOOOUYHBIE

NPOOYKTHI.
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[00123] IToTok skuagkoro HeoOpaboranHoro P4O¢ OYMINAIOT ¢ TPUMEHEHUEM
YCTaHOBKHU JJIsl MCHAPUTENbHON MeperoHku njs obecrnedeHuss 704 r/d4 OYHMINEHHOTrO
npoaykra P4Os, a pacTBOpUMBIE TOOOUYHBIE MPOAYKTHI OCAXKAAIT U3 HEOOPaOOTaHHOTO
P4O¢ nns oOpazoBaHUsI TBEPAOTO OCTATKA MEPErOHKYU HA THE MEPErOHHON YCTAaHOBKH.

[00124] Ouyumennsiii npoaykt P4O¢ umeer uuctory Oosnee 99 mac. %. Brixon
P4O¢ no P4, KOTOpPBIil BBOAAT B pEAKTOPHYIO YCTAHOBKY, cocTaBisieT Oosee 99 %.

IIpumep 2: Cnocob P40 ¢ mpeobpazosanuem POy B H3PO4 mu P>Os

[00125] TToTok xkunkoro snemeHTHOTO pochopa Ps(l) (500 r/u4) mepekaunBarOT
U3 pesepByapa aisi XxpaHeHHs: pocdopa (KOTOpPBIH MOANEPKUBAIOT MPU TEMIEpPaType
npubmusurensio 323 K) B ucmapurens  ¢ocdopa  (TpyOuaTyro  meus,
NOAEPKUBAEMYIO TpU TemmepaType okoio 773 K) u nmpeobpasyroT B mapooOpa3HbIil
snemeHTHBIH docdop Ps(g). [Morox Pu(g) m moTok razoodpasnHoro kuciopona (0O3)
(387 r/4) HarHeTarwT B peakTOp (BHEIIHE OXJAXXJEHHYIO WM BHELIHE W BHYTPEHHE
OXJIAKIECHHYIO KaMepy M3 HepiKaBerwlled CTalu), Ile WX NPUBOAAT B PEAKLHIO C
roOpssYMM TMOTOKOM MPOAYKTA PEaKUHH. Y AaJeHHe TeIla U3 PeakTopa KOHTPOJIUPYIOT
NyTEM BHEIIHETO OXJAaXAEHHUS WM BHEIIHErO0 W BHYTPEHHETO OXJAXAEHUS s
obecrieueHusl MOAAEPKAHUS TEMIIEPATypPbl MOTOKA TOPSYEro MPOAYKTAa pPEaKIUU Ha
BbIxOne npubam3uTenpHo 1710 K, takum obpaszom, urobel mpeodiagaoiuM BUIOM B
npoAyKTe peakuuu Obl1 Tpebyembiit Tpuokcun ¢ocdopa Pr03(g).

[00126] [Tocne BBIXOAA U3 peakTOpa TrOpPsYUNA NOTOK NPOAYKTAa pPeaKIuU
OXJIAXKJAIT B OXJAJUTEJIbHOW YCTAHOBKE IyTEM CMELIMBAHUSA C OXJaXAawllei
KUIKOCThI0. OXJakaeHHas KUIKOCTh mpeacraBisier coboit motok xkumkoro PyOg(1)
(44 400 r/4), moNy4YeHHBIH OT MPEABIAYLUIUX SKCTIEPUMEHTOB.

[00127] OxnakaeHHBIH TPOAYKT M OXJAXKIAKIIYK KUIKOCTh COOMPAIOT Kak
cmech (cycmensuro) kuakoro P;Os(l) m TBepapix moOOYHBIX MPOAYKTOB Ha JIHE
OXJIAIUTEbHOW YCTAaHOBKH. IpyM MOMOIIM THAPOLMKIOHA CYCHEH3HIO pPa3[eisioT Ha
IBa MOTOKA, OJHUM M3 KOTOPBIM SIBJISIETCS MOTOK CT'YI[EHHOW CYCIEH3UH, a APYTUM
SIBJIIETCSI IOTOK OCBeTJIeHHOTO HeoOpaboranHoro P4Os.

[00128] OcymecTBisiemoe mNpu MNOMOIIM (PUIBTPALMOHHONW YCTAHOBKH WJIU
LHEeHTPpU(YTH pa3aeseHne CryIeHHON CYCIIEH3UH Ha TBEPAYIO U XKUAKYIO0 (a3bl BEIET K
0o0pa3oBaHUIO TMOTOKAa TBEPABIX NOOOYHBIX MPOAYKTOB M TMOTOKA JKHUIKOTO
HeoOpaboranHoro P4QOs, comepskamero HEKOTOPbIE pPAacTBOPUMbIE TMOOOUYHBIE

NPOOYKTHI.
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[00129] TToTok xkunkoro HeoOpaboranHoro P4O¢ oOuUHIMAOT NOpU MOMOIIU
YCTaHOBKHU JJIsl MCHAPUTENIBbHON MeperoHku njs obecrnedeHuss 710 r/d4 ouHIIEHHOrO
npoaykra P4Os, a pacTBOpuMBIE MTOOOYHBIE TPOAYKTHI OCAXKAAIOT U3 HEOOPaOOTaHHOTO
P4O¢ nns oOpazoBaHUsI TBEPAOTO OCTATKA MEPErOHKYU HA THE MEPErOHHON YCTAaHOBKH.

[00130] TBepable moOOYHBIE NPOAYKTHI, IMOJYYEHHbIEe mociae ¢uiabTpauuu /
HEeHTPpU(PYTUPOBAHUSA, U TBEPAbIH OCTATOK OT TMEPErOHKU CMEIIMBAIOT  JJIs
obpasoBanHusi motoka 177 r1/u  TBepabIX MNOOOYHBIX  MPOAYKTOB.  ITOT
KOMOMHUPOBAHHBIN MOTOK TBEPABIX MOOOYHBIX MPOAYKTOB MOAAIOT B OKUCIUTEIBHYIO
UCMIAPHUTENbHYID YCTAHOBKY (OXJaXXAEHHYI CHAapy>XH KaMepy U3 HepKaBer e
CTalii), TA€ TMOTOK TBEPAbIX NOOOYHBIX MPOAYKTOB 3SK30TEPMUUYECKH OKHUCISIETCS
myTeM KOHTaKTa C MOTOKOM M3 MO MeHbInel Mepe 52 r/4 ra3oo0pa3HOTro KHCIOPOAa
(O,), XOTOpbIH HArHETAIOT B OKHCIUTENbHBI HCHAPHUTENb, U MNpPeoOpas’yroT B
napooOpa3HbIli MOTOK MOOOYHOTO MPOAYKTA, COAepikamero mneHTokcun ¢ocdopa
(P4010(g) u/unu Psz(g))

[00131] [Tapoobpa3usiit  mentokcun ¢ocpopa (P4O10(g), wumu P,0s(g))
MOTJIOMIAETCSI TOTOKOM pa3BeneHHo# ¢ocdoproit kucnorel H3PO4 u mpeobpasyercs B
KOHIEHTPUPOBAHHYIO HOCHOPHYIO KUCIOTY.

[00132] Ouumennbiit npoaykr P;O¢ umeer uyucrory Oosee 99 wmac. %.
Conepxanue npumeceit H;PO4 cocTaBnser menbiue, uem 0,5 %. OOwmuii Beixon mo Py,
KOTOpPBIN BBOAAT B PEAKTOPHYIO YCTAHOBKY, cOocTaBsieT >99 %.

ITpumep 3: Crnocob P40 ¢ perupkyasinueil TBEPALIX TOOOYHBIX IPOAYKTOB

[00133] IToTok skunmkoro 3nemeHTHOTO pochopa Py(l) (396 r/4) mepekaunBarOT
u3 pesepByapa aisi xpaHeHus pocdopa (KOTOpPBIH MOANEPKUBAIOT MPU TEMIEpPAType
npubausurensio 323  K) B wumcmapurens  ¢ocdopa  (TpyOuaTyr  meus,
noAAepKUBAEMYI0 TpH TemmepaTtype okoio 773K) m mpeobpasyroT B mapooOpa3HbIil
snemeHTHBIH (ochop Py(g). [TonydyenHslii B pe3ynbrate moTok P4(g), MOTOK TBEPABIX
nOOOYHBIX MPOAYKTOB (MOJYYEHHBIH OT MPEeABIAyUIUX 3KcrnepuMeHToB) (176 r/4) m
noToK razoobpasHoro kuciopona (O;) (384 r/4) momaroT B peakTtop (BHEIIHE
OXJIAKJECHHYIO WJIM BHEIIHE M BHYTPEHHE OXJAXKICHHYI KaMepy W3 HeprKaBerlei
CTalii), TI€ UX NPUBOMAT B PEAKLHUI0 IJIs O00pa3oBaHUA MOTOKA TOPSYEro MpOAYKTa
peaKkum.

[00134] Ynanenue Temna u3 peakTOpa KOHTPOJIUPYKT MYyTEM BHEIIHETO
OXJIAXKJEHUS WJIM BHEUIHErO0 U BHYTPEHHEro OXJaXAeHUs st obecrnedeHus

NOJAJEPIKAHUS TEMIepaTypbl IOTOKAa TrOpsvYero MNpOAYKTa peakLUHd Ha BbIXOE
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npubmusutensao 1710 K, Takum oOpaszom, 4ToOBl npeodiagaroIiM BUIAOM B
npoaykTe peakuuu Obl1 Tpebyembiit Tpuokcun ¢ocdopa P,03(g).

[00135] [Iocie BEIXOOA M3 peakToOpa TropsAYUMM NOTOK MOPOAYKTA peakUuu
OXJIAXKAAIOT B OXJAJUTEJbHONW YCTAaHOBKE IMYTE€M CMELIMBAHUS C OXJAXAAKIIEH
KUAKOCTbIO, MOTOK >kuakoro P,Og(1) (44 400 r/d), monaydeHHBIH OT HpeABIIYIIHX
5KCIEPUMEHTOB.

[00136] OxnaskaeHHBIM TPOAYKT M OXJAXKIAKIIYK KUIKOCTh COOMPAIOT Kak
cMmech (cycmensur) kuakoro P;Og(l) u TBepabix moOOOYHBIX MPOAYKTOB Ha JIHE
OXJIaAUTEIbHON ycTaHOBKHU. [Ipu momouu ruApoIUKIOHA CYCIEH3UI0 Pa3AelsiioT Ha
7Ba MOTOKA, OAHUM U3 KOTOPBIM SIBJISETCS MOTOK CTYLIEHHOHN CYCHEH3UH, a APYTUM
SIBJIIETCSI TOTOK OCBEeTJIeHHOTO HeoOpaboTanHoro P4Os.

[00137] OcymecTBisiemoe MNpu MOMOIIK (PUIBTPALMOHHONW YCTAHOBKH WJIU
HEeHTPpU(YTU pa3aeseHne CryIeHHON CYCTIEH3UH Ha TBEPAYIO U XKUAKYI0 (a3bl BEIET K
0o0pa3oBaHUIO TMOTOKAa TBEPABIX NOOOYHBIX MPOAYKTOB M TMOTOKA JKHUIKOTO
HeoOpaboranHoro P4QOs, comepskamero HEKOTOPbIE pPAcTBOpPUMbIE TMOOOUYHBIE
HNPOAYKTHI.

[00138] IToTok sxunkoro HeoOpaboTanHoro P,O¢ ouMIIAOT mMyTeM NpUMEHEHUs
YCTaHOBKHU JJIsl MCHNAPUTENbHON MeperoHku njs obecrnedeHuss 704 r/d OYUIIEHHOTO
npoaykra P4Os, a pacTBOpuMBIE TOOOUYHBIE MPOAYKTHI OCAXKAAIT U3 HEOOPaOOTaHHOTO
P4O¢ nns oOpazoBaHUsI TBEPAOTO OCTATKA NMEPErOHKYU HA HE MEPErOHHON YCTAaHOBKH.

[00139] Ounmennsiii mpoaykt P4O¢ umeer uuctory Oosnee 99 mac. %. Brixon
P,O¢ 1o P4, KOTOpPBIN BBOOSAT B PEAKTOPHYIO YCTAHOBKY, cocTaBisier 6ojee 99 %.

Hpumep 4: Crnocob P40 ¢ 3TanoOM OKHCICHHUSI-UCTAPEHHS

[00140] IToTok sxmakoro snemeHTHOro (Gocdopa Ps(1) (400 r/4) mepexadymBarOT
u3 pesepByapa aisi xpaHeHus pocdopa (KOTOPBIH MOANEPKUBAIOT MPU TEMIEPAType
npubmusurensao 323  K) B wucmapurens  ¢ocdopa (TpyOduaTyro  meus,
NoAEepPKUBAEMYI0 TpH Temmepatype okoio 773K) u mpeobpasyroT B mapooOpa3HbIii
sneMeHTHBIH Pochop Ps(g).

[00141] OgHOoBpemenHO mTOTOK 177 r1/4 TBEpABIX NOOOUYHBIX MPOAYKTOB,
NOJIYYCHHBIH OT TMPEeNBIAYIIUX 3KCIEPUMEHTOB, IMOAAIT B  OKHUCIUTEIbHBIH
ucrapurenb  (OXJAXAEHHYIO  CHapy»XHU KaMepy M3  HEpiKaBewlned  CTain),
5K30TEPMHUYECKH OKHUCIAIT MOTOKOM raszoo0OpasHoro kuciopoma O, (mo meHblIei
Mepe 52 r/4), KOTOPbIA HATHETAIOT B OKUCJIHUTENbHBIA HUCMAPUTENIb, U TPEOOpPa3yoT B

napooOpa3ubiii meHTokcun pochopa (P4O10(g), w/unu P,0s(g)). (IIpu 3anycke, koraa
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TBEpAble MOOOYHBbIE MPOAYKTHl HEAOCTYMHBI JUISI PEUUPKYJIALNUU, NPUOOPETEHHBIN
KpacHbI dpochop unu cMech NpuoOpPeTeHHOro KpacHoro gochopa u NpuoOPEeTEHHOT O
P,05 HeoOsA3aTeNpHO UCIONB3YIOT BMECTO TBEPABIX MOOOYHBIX MPOAYKTOB).

[00142] [TonyuenHbIl B pe3ynbTaTe NMOTOK P4(g) m moTok meHTokcuaa docdopa
BMECTE C MOTOKOM raszoobpasHoro kuciopoga O, (258 r/4) HarHeraroT B peakTop
(BHEIIHE OXJIAXKJEHHYI WM BHEIIHE M BHYTPEHHE OXJAXICHHYI KaMepy H3
HEp KaBEIIeil CTallh), Tle UX MPUBOIAT B PEAKLHI C FOPSYUM MOTOKOM MPOAYKTA
peakuuu. YajleHue Terja U3 peakTopa KOHTPOJIUPYIOT MyTE€M BHEIIHEr0 OXJIaXKIEHUsI
WIN BHEUIHErO0 M BHYTPEHHEr0 OXJaXAEHHS i OOeCHmeueHHs MOANepIKaHUs
TeMIIepaTypPbl MOTOKA TOPSIYEro MPOAYKTAa PEaKUUH HA BbIXoAe mpubmusuteapHo 1710
K, Takum oOpa3om, 4YTOOBI mpeodNagarIUM BUIOM B MNPOAYKTE peaKIUu ObLI
Tpebyemprit Tpuokcun pochopa P,0s3(g).

[00143] [Tocne BBIXOOA U3 peakTopa TropsYMN NOTOK MOPOAYKTA peakUuuu
OXJIAKJAIOT B OXJAJUTEIbHOW YCTAHOBKE IyTE€M CMELIMBAHHUS C OXJaXAAKIeH
KUAKOCTBIO U MOTOK XKUAKOTO P4O6(1) (44 400 r/4), monydeHHBIH OT MpENbIAYIIUX
5KCIIEPUMEHTOB.

[00144] OxnaxxaeHHBIH TPOAYKT M OXJAKIAKINYI KUIKOCTH COOMPAIOT Kak
cmech (cycmensur) xkuakoro P;O¢(l) u TBeparix moOOYHBIX NPOAYKTOB Ha JHE
OXJIAIUTEJIbHON yCTaHOBKH. IIpu momomu ruppouUMKIOHAa CYCHEH3HMIO pa3feNsioT Ha
7Ba MOTOKA, OJJHUM M3 KOTOPBIM SIBJISIETCS MOTOK CT'YLIEHHOW CYCIEH3UM, a APYTUM
SIBJISIETCSI IOTOK OCBETJIEHHOTO HeoOpaboranHoro P4Og.

[00145] OcyumiecTBisiemMmoe TMpu MOMOIMK (PUIBTPALMOHHONW YCTAHOBKHU HJIU
HEeHTPpU( YU pa3aesieHne CryIeHHONW CYCTIEH3UH Ha TBEPAYIO U KUAKYI0 (a3bl BeIeT K
0o0pa3oBaHUIO TMOTOKAa TBEPABIX NOOOYHBIX MPOAYKTOB M TMOTOKA JKHIKOTO
HeoOpaboranHoro P4QOs, comepskamero HEKOTOpPbIE pPacTBOpUMbIE MOOOUYHBIE
NPOAYKTHI.

[00146] TToTok xkunkoro HeoOpaboranHoro P,;0¢ oOuYHIMAOT NOpU MOMOIIU
YCTaHOBKH IJISl WCMAPUTENbHONH MNEpPEeroHKH s mnonydeHuss 710 r/4 OYHINEHHOTrO
npoaykta P4Os, a pacTBOpuMBIE MTOOOYHBIE MPOAYKTHI OCAXKAAIT U3 HEOOPaOOTaHHOTO
P4O¢ nns oOpa3oBaHus TBEPAOrO OCTaTKA MEPETOHKH Ha THE NMEPETOHHON YCTaHOBKHU.

[00147] Ouumennbiii poaykt P4O¢ umeer uucrory 6onee 99 mac. %. Brixon
P4O¢ o P4, KOTOPBIH BBOAST B PEAKTOPHYIO YCTAHOBKY, cocTaBisieT Oonee 99 %.

[00148] [Ipu BKJIOYEHHUHM 3JIEMEHTOB HACTOSIIEr0 H300pEeTEHUs WU €ro

NPEeANOYTUTENbHOrO(bIX ) BapuaHTa(0B) OCyLIeCTBICHHUS (OpMa €NMHCTBEHHOTO YHCIIA
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MPEANoJiaraeT Hajluuue Kak OJHOTO, TaK U HECKOJbKUX TAKUX 3JIEMEHTOB. TepMHUHBI
"BKJIFOUANOIMUI" U "UMEIOMUI" SIBIASIOTCS MHKIJIIO3UBHBIMU M O3HAYAIOT BO3MOYKHOCTD
HaJIMYUS AOMOJHUTENbHBIX 3JIEMEHTOB, IOMUMO MEePEYUCIEHHBIX 3JIEMEHTOB.

[00149] C yueTOM BBIMIEU3JIOKEHHOIO CTAHOBUTCS OYEBUAHBIM JOCTHXKEHHUE
HECKOJIbKHUX LieJiell u300peTeHre U MoJyuyeHue IPyrux ONaronpusiTHBIX Pe3yIbTaTOB.

[00150] ITockoNbKY CYIIECTBYET BO3MOXKHOCTbH pa3JU4YHBIX H3MEHEHUH 0Oe3
OTKJIOHEHHsT OT oObeMa wu300peTeHHs, TMPEeAnojaraeTcsi, 4YTO BCE MaTepHalbl,
colep Kaluecss B MPEACTABJICHHOM BbIIIE OMHCAHUU U MOKAa3aHHbIE HA MPUJIAraeMbIX

durypax, cienyer pacCMaTPUBATh KaK WITKOCTPATUBHBIE, & HE OTPAHUYHUTEIbHbBIC.
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OOPMVYIJIA U30BPETEHH A

1. Cnoco0 npoussonctsa okcuaa ¢ocdopa (III), Bkinrouaromuii:

npusBeneHue ¢ochopa B peakLHIO C KHUCIOPOAOM B PEAKTOPHOW YCTaHOBKE, B
pesyiprare 4ero oOpasyeTcs IMOTOK NPOMEXYTOYHOTO TMPOAYKTAa pEaKIUH,
BKyrodarouuii P,O3; U OXMH WU HECKOJIBKO MOOOYHBIX MPOAYKTOB;

OXJIAXACHUE IIOTOKa IPOMECKYTOUHOTIO HNPOAYKTaAa pPE€akuuu B OXHaHHTCJ’IbHOﬁ
YCTaAaHOBKE MyTEM INPHUBEACHHUA B KOHTAKT C oxnan():[a}omeix'l KUOKOCTBIO, B PE3YJIbTATE
yero oOpasyeTcst CycHeH3usl MPOAyKTa peakiuu, Bkiaodaromass Py;Og U oxuH WM
HECKOJBbKO MOOOYHBIX MPOAYKTOB,;

U3BJICHCHUE OAHOTO HWJIU HECKOJIBKUX HO6OLIHI:;IX NpOAYKTOB U3 CYCIIE€H3UU
NPOAYKTA PEaKUUU, U

HUCIIAapE€HUE B I/ICHapI/ITeJ'IbHOI\/'I YCTAHOBKEC OJHOTO WM HECKOJBKHX HO60"IHI:;IX

NPOAYKTOB OJIsA O6paBOBaHI/I$I HUCHMApPECHHOT'O PCUUPKYJIANNOHHOT O MMOTOKA.

2. Crnoco0® mo m. 1, OTAHYAIIHHCA TeM, YTO HM3BJIEUEHHE OAHOrO HIIU
HECKOJBKUX MOOOYHBIX MPOAYKTOB U3 CYCIHEH3UH NPOAYKTA PEAKIIUN BKJIIOYALT:

OTACJIICHUE OT HEro TBEPABIX KOMIIOHCHTOB CYCICH3MU INPOAYKTAa pPCaKUIHU, B
pesyibpTaTte 4ero odpasyercsi MOTOK CYCIEH3UH MOOOYHOTO MPOAYKTA, BKIHOYAIOIUN
OIMH WJIM HECKOJbKO MOOOYHBIX NPOAYKTOB, M MOTOK HEOoOpaOOTAHHOrO MPOAYKTA,
Brarouaro i P4Og; u

BBICYIIMBAHUE MTOTOKA CYCMEH3UH MOOOYHOr 0 MPOAYKTA.

3. Crnocob mo .. 1 unu 2, oTJAHYAKIHUICH TeM, YTO 1O MEHbIIEH Mepe
4aCcTh OJHOIO HJIM HECKOJBKUX MOOOYHBIX MPOAYKTOB MOTOKA CYCIEH3UU MOOOYHOTO

NpoAyKTa COCTABJAKT TBEPABIC BCIICCTBA.

4. Croco0 mo m.o. 1 wau 2, oTauuamuicsa rem, 4ro P,O; cocTrapaser mo
MeHbIel Mepe nmpubnausurenbHo 60 mac. %, mo MeHbinel Mepe npubnusutrenabHo 70
Mac. % wiu mo MeHblned Mepe npudbnmuszurenpbHo 80 Mac. % MOTOKa MPOMEKYTOYHOTO

NPONYKTA PEAKLUHU.

5. Cnoco6 mo nmoboMy W3 NPEeABIAYIIUX NMYHKTOB, OTJHYAKIMHICA TeM,

yro P,0;5 cocraBnser or npubnusurenpHo 60 mno mpubnmsurenbHo 90 mac. %, oT

2
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npubnauzurensHo 70 no mpubnusurensHo 90 mac. % wnm ot mpubausurensHo 80 mo

npubnusurenpHo 90 Mac. % MOTOKA MPOMENKYTOYHOTO MPOAYKTA PEAKLIUU.

6. Cnoco6 mo mo0oMy M3 NMPEabIAYLINX MYHKTOB, OTJIHYAIMIUICS TeM,
YTO OJHMH HJIM HECKOJIbKO NMOOOYHBIX MPOAYKTOB MOTOKA MPOMEKYTOUYHOTO MPOAYKTA
peakunu Bkiao4aT: (I) ogmH MM HECKONbKO OKCHUAOB ¢ocdopa obmeit Gopmyiasl
POy rme x cocraBisier or 1 no 4, u y cocraBuser or | go 10 u (II) ogun wnm
HECKOJIbKO APYrux BUAOB (pocdopa, BEIOpaHHBIX U3 TPyMIbI, coctosimei us P, Py, Ps,

uPbP,

7. Cnoco® mo mwboMy W3 MpenbIAyIIUX MYHKTOB, OTJHYAKMIHICA TeM,
4TO OJHMH HJIM HECKOJIbKO MOOOYHBIX MPOAYKTOB MOTOKA MPOMEKYTOUYHOTO MPOAYKTA

peakuuu Bkar04ar0T Gochop (III), pocdop (V) w/unu okcuasr pocdopa (11 u V).

8. Cnocob6 mo n. 7 oraumvawmmuiica tem, uro Gochop (1), docdop (V)
u/unu oxkcunsl pocdopa (III u V) BeiOuparor u3 rpynmnsl, cocrosmeit u3 P,O7, P4Os,

P409, P205 u P4010.

9. Cnoco0 mo nro0oMy U3 HpenblAyUIUX MYHKTOB, OTJUYAKIIHIICA TeM,
4YTO OAWH HJIM HECKOJbKO MOOOUYHBIX MPOAYKTOB MOTOKA MPOMEXKYTOUYHOTO MPOAYKTA

peaki Uy BKJIOYAT dJ1eMeHTHBIH pocdop (Py).

10. Cnoco6 mo noboMy M3 MPEABIIYIIUX MYHKTOB, OTJHYAIMIHIACA TeM,

yt0 P4O6 cocTaBisier mo MeHbineil mepe npubamsutenpbHo 70 mac. %, Mo MeHbIIEH

2

mepe npubnuzurensHo 80 mMac. % wiu mo MeHbled Mepe npubiauzutenbao 90 mac. %

CYCTIeH3UH MPOAYKTA PEAKLIHH.

11. Cnoco® mo moboMy U3 MpPenbIAyIIUX MYHKTOB, OTJHYAKMIHICA TeM,
YTO CYCHEH3HUs MPOAYKTa PEAKLUU CONEPKUT KUIKYI (Ppakiuio, COCTOSIIYI M3 MO
MeHbIel Mepe nmpudnusutenbHo 80 mac. % uiaM 1Mo MeHbIIel Mepe MPUOIU3ZUTENBHO

90 mac. % cycrieH3uu MPOAYKTa PEAKLIUHU.
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12. Cnoco6 mo moboMy W3 NPEeABIAYIIUX NMYHKTOB, OTJHYAKIMIHICA TeM,
4YTO CYCIEH3Us MPOAYKTA PEaKLUUH HMeeT COAepKaHWe TBEPAbIX BEINECTB MEHbIIE,

yeM npubnuszutenpbHo 20 mac. % unu MeHblue, yeM npudnusurtensHo 10 mac. %.

13. Cnoco6 mo nwboMy U3 MPenbIAyIIUX MYHKTOB, OTJHYAKIMHICA TeM,
YTO OJWH HJIM HECKOJbKUX MOOOYHBIX MPOAYKTOB CYCIEH3UM MPOAYKTAa pPEaKLUuu
BrirodaroT: (I) onue mnm Heckonbko okcuaos ¢ochopa obmeit popmyner P4Oy rae y
cocrasisier ot 7 no 10, (II) Hu3mux okcunos ¢ocdopa, Takux, kak P40, u/unu (1)

snemeHTHBIH Pochop (Ps) u xpacusriit pocdop (P).

14. Cnocob6 mo m. 13, oTauyawmuiics TeM, YTO O MEHbIIEH Mepe 4acTh
OJMHOTO WJIM HECKOJNBKUX MOOOYHBIX NPOAYKTOB CYCIEH3MH TMPOAYKTAa pPeaKlnu

COCTaBJIAKOT TBEPABIC BEIICCTBA.

15. Cnocob6 mo mwobomy u3s mm. 1 mo 14, orauyawmuiicss TemM, 4YTO
TBEpAbIE KOMIIOHEHTBl CYCHEH3UHM MNPOAYKTAa peEaKUUu OTAENAT OT Hee ¢
NpUMEHEHUEM YCTPOICTBa AN pa3feNeHus TBepAOill M XKuUIKOH (a3, BHIOpAaHHOrO U3
IPYIIBL, COCTOAINEH W3 TUAPOLMKIOHA, HEHTPU(PYTrH, (PUIBTPOBAIBHONH YCTAHOBKH

niin I/ICHapI/ITeHbHOﬁ YCTAHOBKH.

16. Cnoco6 mo mwbomy w3 mn. 1 - 14, orauvyawumuiicss TeM, 4TO
CYCHEH3UI0 MNPOAYKTAa pEeakLHH HAarpeBalOT OO0 TEeMIIepaTypbl MO MeEHbIIEH Mepe
npubauzutenbHo 400 K win ot mpubausurensHo 450 K no mpubnusurensno 1200 K
st oOpa3oBaHMsl CTYI[EHHOW CYCNEH3WH MPOAYKTA, NPHYEM IOTOK CYCHEH3HH

noO0YHOr0 MPOAYKTA U3BJIEKAIOT U3 CYCIEH3UHU CTYLIEHHOIO IMPOAYKTa.

17. Cnoco® mo m. 16, oTauYalImuUiicA TeM, YTO CTYLICHHAas CYyCIEH3HS
npoaykta oborameHa MOOOYHBIMH TMPOAYKTAMH IO CPaBHEHHUIO C CYCIEH3UeHl

NPONYKTA PEAKLUH.

18. Croco0 mo m.ii. 16 uau 17, oranvawmuiica tem, 4to P,Og¢ cocTasisieT
no MeHblel Mepe npudnusurenpvHo 80 mac. %, Mo MeHblLIEH Mepe MPUOIU3UTENbHO
90 mac. % unu 1o MeHblIed Mepe NpudaU3uTeNbHO 95 Mac. % CrylLeHHOH CyCIeH3HH

MPONYKTA.
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19. Crnoco6 mo nwbomy u3z mm. 16 - 18, oramyawmmuiics Tem, 4YTO
CTYLIEHHAs] CYCIEH3Usl MNPOAYKTa COMEPXNKUT JKUAKYIO (PaKLHIO, COCTABISIIOLIYIO

MeHble, yeM npubnusuteabno 80 mac. %, wiau MeHblie, yeM npudbnusutreapbHo 70

2

Mac. % CryLIeHHOW CYCIIEH3UH IPOAYKTa.

20. Crnocob6 mo nwbomy u3z mm. 16 - 19, orauvyawmuiics TemM, HUTO
CrymeHHass CyCII€H3UsA NpOAYKTa MMEET COACPKAHUE TBEPABIX BCHICCTB IO MEHBbIIEH

mepe npubnusutenbuo 20 mac. % wiIM o MeHbIne Mepe npubausurenpHo 30 mac. %.

21. Cnocob6 mo mobdomy u3 mm. 2 - 20, OTJAHYAKIMHUICA TeM, YTO MOTOK
CYCNMEH3MH TMMOOOYHOrO TPOAYKTA COMEPXKUT KUAKYH (PaKUHIO, BKIOYAKIIYIO
MeHble, ueM npudnusurenapbHo 80 mac. % unu MeHblne, ueM npubausuteapbHo 70 mac.

% MOTOKa CyCHEH3UU MOOOYHOr0 NPOAYKTA.

22. Cnocob6 mo mobomy u3 mn. 2 - 21, oranvyawmuiicas TemM, YTO MOTOK
CYCIEH3MH NMOOOYHOro MPOAYKTAa MMEET COAepKaHuEe TBEPIbIX BEIIECTB IO MEHbIIEH
mepe npudbauzurenbHo 20 mac. %, Mo MeHbLIeH Mepe NpuOaU3uTENbHO 25 Mac. % uiu

o MeHblIeld Mepe npudbnuszurenapuo 30 mac. %.

23. Cnoco6 mo mobomy u3 m.m. 2 - 22, OTAHYAKIMHCA TeM, YTO MOTOK
HeoOpaboranHoro mponaykra oboramen P;Oq 10O CpaBHEHHI C CyCHEH3HEH

CTYIIEHHOTO MPOAYKTAa U CyCHeH3Uel NPOAYyKTa peakLuu.

24, Cnocob mo grobomy u3 mm. 2 - 23, orjauvawmuiica tem, 4to P4Oq
COCTaBJISIET MO MeHbInel Mepe npudbiauzuteabHo 80 mac. % WM MO MeHbIed Mepe

npubnusurenpHo 90 Mac. % moroka HeoOpabOTaHHOTO MPOAYKTA.

25. Cnocob mo mobomy u3 mm. 2 - 24, oTJAHYAKIHUIICA TeM, YTO MOTOK
CYyCNMEeH3WH MOOOYHOro MPOAYKTa BBICYIIMBAIOT IYyTEM NPSMOTO Harpesa W/HIH

KOCBCHHOI'O Harpesa.

26. Cnoco6 mo mwobomy u3 m.m. 1 - 25, ornnyaomuiicsa Tem, 4to nodas

JKHUaKas (l)paK]_II/Iﬂ OAHOIro0 HJIHN HCECKOJBbKUX MOOOYHBIX NpOAYKTOB, BBOJUMBIX B
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UCIIAPUTENBbHYI0 YCTAHOBKY, COCTAaBJIsIET MEHbIIe, yeM npubnusurenbHo 5 mac. %,

MEHbIIE, YeM NMPUOIU3UTENbHO 3 Mac. %, UM MeHbIIe, YeM NPUOJU3UTENbHO |1 Mac.
2 2 2

% 1mOOOUYHBIX MPOAYKTOB.

27. Croco6 nmo mr00oMy W3 HpeapIIyIiNX NYHKTOB, OTJHYAIIIHIHCS TeM,
4T0 MOJsIpHOEe cooTHoumeHue ¢ocdopa:kucnopona (P:0O), npucyrcTByrmmux B
PEaKTOPHON YCTaHOBKE, COCTABJSIET OT MPUOMM3UTENbHO 4:5,4 n0 npuOIU3UTENBHO

4:6,6.

28. Cnoco® mo moboMy W3 NMpPenbIayIIUX MYHKTOB, OTJHYAKIMIHICA TeM,
4TO TaK)ke BKJIOYaeT HCMapeHue >KUAKOro ¢ochopa mepen ero BBEAEHUEM B

PEaKTOPHYIO YCTaHOBKY.

29. Cnoco® mo moboMy U3 NMPEenbIAyIIUX MYHKTOB, OTJHYAKMIHICA TeM,
YTO TEMIIEpaTypa Ha BBIXOJE MOTOKA MPOMEXYTOYHOIO MPOAYKTA PEAKLUH TPH €ro
U3BJICYCHUH W3 PEAKTOPHOHW YCTAHOBKH COCTaBJsSET IO MEHbIIEH  Mepe
npubmuzurensao 1100 K, unu ot npubnuszurenpo 1600 K no npubnusurensuo 1800

K.

30. Cnoco6 mo mobOoMy M3 NMPeabIAYLINX MYHKTOB, OTJIHYAIMIUICS TeM,
4TO TEMIIEpaTypy B Mpejaesiax PeakTOPHOW YCTAHOBKU PEryJUPYIOT MyTeM MPSIMOrO
OXJIAXKIEHUsSI COHEPKUMOTO peakTopa, MNpHYEeM IMPsIMOE OXJIaXKJEeHHUE BKJIIOYAeT
BBCACHHC B PCAKTOPHYH YCTAHOBKY OJAHOTO HJIHM HECKOJbKHUX KOMIIOHEHTOB,

BBIOpAHHBIX M3 CYCHEH3UH OT npeabiaymei peakauu, P4Og min ux cMecH.

31. Cnoco® mo moboMy U3 NMpenbIayIIUX MYHKTOB, OTJHYAKIMIHICA TeM,
4TO TEMIEPaTypy B Mpeaesax peakKTOPHOU YCTAHOBKH PETryJUPYIOT MyTEM KOCBEHHOTO
OXJIQXK/ICHUsI, IPUYEM PEaKTOpHasi YCTAHOBKA COAEPIKHUT My4YOK TEMI0OOMEHHBIX TPyO
AN Mepefady Tela OT COAEPKMMOI'0 PEeaKTOPHOI YCTAHOBKH K TeILIONepenaroIne

cpeae Js ylaleHus Tella U3 peakTOPHON YCTAaHOBKH.

32. Cnoco® mo moboMy U3 NpPenblAyLIUX MYHKTOB, OTJHYAKIMIHICA TeM,

YyT0 TeMmeparypa B Ipenesax HUCHAPUTENbHON yCTAaHOBKHM COCTABJAET MO MEHbIIEH
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mepe npubnusutenbHo 773K, mo menbieit mepe mpubnusurenbHo 1000 K wunu mo

MeHblel Mepe npudnusurensno 1100 K.

33. Cnoco6 mo mo0oMy M3 NMPEabIAYLINX MYHKTOB, OTJIHYAIMIUICS TeM,
YTO TEeMIepaTypy B Mpeaenax MCHapUTENbHON YyCTAHOBKU KOHTPOJUPYIOT HAa ypOBHE

or 1200 K no 1500 K.

34. Crnocob mo nrobOoMy U3 OpEenbIAyUIMX MYHKTOB, OTJHYAKIIHICA TeM,
4TO0 OIWH WM HECKOJBKHUX MOOOYHBIX MPOAYKTOB, H3BIIEUYEHHBIX H3 CYCIEH3UH
NPOAYKTA PEaKIMH, UCMAPSIOT B UCMAPUTENbHON YCTAHOBKE MPU TEMIIEPATyPE CBBIIIE

1000 K, cBeime 1100 K unu ceimme 1200 K.

35. Cnoco® mo moboMy W3 NMPenbIAyIIUX MYHKTOB, OTJHYAKIMIHICA TeM,
4TO WHCMAapeHHe OJHOrO MJIM HECKOJbKHX MOOOYHBIX MPOAYKTOB B IMpeaesnax
UCMAPUTENbHOW  YCTAHOBKH  SIBJSIETCS  JK30TEPMHYECKHM, U  HCIAPUTENbHYIO

YCTAHOBKY OXJIAXKAAKT MYTEM BHCIIHCTIO OXJIAXKACHUS.

36. Cnoco6 nmo moboMy W3 NPEeAbBIAYIIUX NMYHKTOB, OTJHYAKIMIHICA TeM,
4YTO TAaKXe BKJIIOYAeT BBEACHHE KHCIOPOJCOAEpIKAINero ra3a BMECT€ C OJHUM MU
HECKOJbKUMH TNOOOYHBIMU MPOAYKTAMH B HCHAPUTENbHYIO YCTAHOBKY, IpUYEM
KOMIIOHEHTBl ~ CYCIIEH3UHM MPOAYKTAa peakUUu HCHApsoT [ o0pa3oBaHuUs

HCMAapPEHHOr0 PEHUPKYJISIUOHHOTO MOTOKA, BKIroUYawmero P,Os u/unu P,Oq.

37. Crnoco0b mo m. 36, OTAMYAKIIHIICA TeM, YTO 10 MEHbIIel Mepe 4acTh
OJHOTO WJIM HECKOJbKUX TMOOOYHBIX MPOAYKTOB, BBOIMMBIX B HCIAPUTEIBHYIO

YCTaHOBKY, COCTABJIAKOT TBEPABIC BEUICCTBA.

38. Crnoco6 mo m.m. 36 unu 37, OTJAHYAKIHICA TE€M, YTO:

COOTHOUIEHHE 3HAYEHUI MAacCOBOI'0 pacxoaa JJIsl KUCIOPOACOAEPIKALIEro ra3a u
OQHOTO WJIM HECKOJbKHUX TMOOOYHBIX MPOAYKTOB, BBOIHMBIX B HCIAPUTEIBHYIO
YCTAHOBKY, COCTaBjsieT OT npudbnusutenpHo 1:10 no mpubnusurensro 10:1; u/unu

TeMIepaTypa KHCJIOPOJACOAEpPIKAINero ras3a, BBOAMNMOIO B HCHAPUTENbHYIO
YCTaHOBKY, COCTaBJsieT 1O MeHblneil wmepe mnpubnmsurenvHo 270 K, wimm ot

npubanzurenbuo 300 K no nmpubnusurensuno 500 K; n/nnun
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TeMIlepaTypa OJHOTO HJIHM HECKOJbKUX MOOOUYHBIX MPOAYKTOB, BBOJIHMBIX B
UCMAPUTEJIbHYI YCTAHOBKY, COCTaBJISIET MO MeHblIel Mmepe npubdnusurensHo 270 K,

wiu ot npubnusurenvHo 300 K no npubnuszurensuo 375 K.

39. Cnoco6 mo nwobomy w3 mn. 36 - 38 oTJHYAMIHHCA TeM, 4TO
TeMmMmepatypa B Ipeaejax HCmapuTess cocTabisier oT npubnusutenbHo 1270 K no
npubauzutenbro 1800 K, u ucnapeHHbIl penupKyIALUOHHBIA MOTOK TaKXKe BKIIOYAET

P205 I/I/I/IJII/I P4010.

40. Cnoco6 mo nwbomy u3 m.m. 1 - 35, OTAHYAKIHIICA TeM, YTO TaKKe
BKJIFOYAET BBEJACHUE KUCIOpoacoaep:kamero raza u ¢pocdop (P4) BMecTe ¢ oqHUM HiIH
HECKOJBKUMH MOOOYHBIMU TPOAYKTAMH B HCIAPUTEIbHYI) YCTAHOBKY, MpHUYEM
KOMITIOHEHTBI CyCII€H3U U NpoAyKTa peakouu HCHapsArT AJIsA O6pa30BaHI/I$I
UCMAPEHHOr0 PELHUPKYJISLUOHHOIO MOTOKA, BKIIOYAKIIEro OJAMH HJIH HECKOJbKO
okcunoB ocdopa odmeit Gpopmynsr POy rae x cocrasusier ot 1 1o 4, y cocrasisier

or 1 no 10.

41. Cnoco0b mo m. 40, oTaAMYaAKIHUIICA TeM, YTO IO MEHbIIEH Mepe 4acTh
OAHOTO WJIHM HECKOJbKHUX MOOOYHBIX MPOAYKTOB, BBOJAMUMBIX B HCIAPUTEIBHYIO

YCTAaHOBKY, COCTABJIAKOT TBECPAbIC BEIICCTBA.

42. Cnoco6 mo m.m. 40 unu 41, OTAMYAIOMHKHCHA TEM, YTO:

COOTHOULIEHHE 3HAYEHUIl MAaCCOBOI'0 pacxoaa JJIsl KUCIOPOACOAEPKALIEro ra3a u
ONHOTO HJIM HECKOJbKUX TMOOOYHBIX MPOAYKTOB, BBOAUMBIX B HCHAPUTEITBHYIO
YCTAaHOBKY, COCTaBJjsieT OT npubausutenbHo 1:10 no mpubnusurenspuo 10:1; u/unu

COOTHOLIEHHE 3HAYeHUI MaccoBoro pacxona mas ¢ocdopa (P4) u ogHoro umm
HECKOJBKUX TOOOYHBIX TPOAYKTOB, BBOAUMBIX B HCIAPUTENBHYI YCTAHOBKY,
cocrtapisieT otT npubauzurenpHo 1:10 no npubnusurensuo 10:1; n/unu

TeMIepaTypa KHCIOPOJACOAEpPIKAINEero ras3a, BBOAMNMOIO B HCHAPUTEIbHYIO
YCTaHOBKY, COCTaBJsieT IO MeHblnell wmepe mnpubnusurensHo 270 K wmimm ot
npubmuzurenbao 300 K no nmpubnusurensrno 500 K; n/nnu

TeMIepaTypa OAHOIO WJIM HECKOJBKHMX IOOOYHBIX MPOAYKTOB, BBOAUMBIX B
UCMAPUTEJIbHYI0 YCTAHOBKY, COCTaBJISIET MO MeHblued mepe mpubiusurenpHo 270 K

wiu ot npubnusurenvHo 300 K no npubnuszurensuo 375 K.
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43. Cnoco6 nmo nmoboMy W3 NPEeAbBIAYIIUX NMYHKTOB, OTJHYAKIMIHICA TeM,

YTO UCHAPEHHBIN PELUPKYIALUOHHBINA MOTOK BBOASAT B PEAKTOPHYK YCTAHOBKY.

44. Croco6 nmo mr00oMy W3 HpeapIIyIiNX NYHKTOB, OTJHYAIIIHIHCS TeM,
4TO TEMIIEPATypPa MCIAPEHHOrO PELUPKYIISLUOHHOrO MIOTOKA COCTABJISIET 1O MEHbLIEH

mepe 1100 K.

45. Cnoco6 mo nmoboMy M3 MPEeABIIYIIUX MYHKTOB, OTJHYAKMIHICA TeM,
4T0 TeMIeparypa MCIAPEHHOrO pPEeLUUPKYJISLUHOHHOTO TMOTOKAa COCTaBJsiET OT

npubmauzurensuo 1200 K go nmpubnuszurensHo 2000 K.

46. Cnoco® mo moboMy W3 NMPenbIAyIIUX MYHKTOB, OTJHYAKIMIHICA TeM,
4YTO HCMAPEHHbIH PELUPKYISALUOHHBII MOTOK MMEET COAepKaHWE TBEPABIX BELISCTB

MEHbIIIe, YeM NpUuOInu3uTeNbHO 5 Mac. %.

47. Crnoco6 mo nwbomy u3z mm. 43 - 46, oTJAHYAKIIHUIICA TeM, YTO
I/ICHapeHHblﬁ peL[I/IpKy.]'IﬂI_II/IOHHI:Jﬁ IIOTOK HABJIACTCA C€AMHCTBCEHHBIM HCTOYHHKOM

docdopa, pearupyr UM C KUCIOPOJIOM B PEaKTOPHON YCTaHOBKE.

48. Croco6 mo nar0o6oMy M3 HpPeABIAYIIHX MYHKTOB OTJHYAKLIHACHA TeM,

YTO TEMIIEpaTypa OXJAXKAAKLENH KUAKOCTH COCTaBIsET MO MeHblel Mepe 293 K.

49. Cnoco6 mo mwoboMy M3 MpPenbaAyIUX NYHKTOB OTJHYAKIHICHA TeM,
4YTO TeMIepaTypa OXJIaXKIAIIed >KUIKOCTH COCTaBjsieT OT nmpubnusutenpbHo 293 K

no npubnuzuteabuo 423 K.

50. Cnoco® mo nmoboMy U3 NMpPenbIAyIIUX MYHKTOB, OTJHYAKMIHICA TeM,

YT0 OXJAXKIAKIA JKUIKOCTh BKJIOYaeT KUOKUHA P4Og.

51. Cnoco® mo moboMy W3 NMPenbIaAyIIUX MYHKTOB, OTJHYAKIMIHICA TeM,
YTO OXJIAKIAKINAS JKUIKOCTh BKIOYaeT kuakuil P4Os, M3BICUEHHBIH M3 CYCHEH3UU

NPONYKTa PEaKLUHU.
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52. Cnoco6 mo moboMy W3 NPEeABIAYIIUX NMYHKTOB, OTJHYAKIMIHICA TeM,
YTO OXJIAKJAKIAsl XKUAKOCTh BKJIOHYAET MO MeHbLIeld Mepe 4acTh KUIkoro P40,

OTZEJEHHOr0 OT CYCIEH3UH MPOAYKTA PEaKIUH.

53. Croco6 mo ngro6oMy M3 HpPeABIAYINHX MYHKTOB OTJHYAKMIHIACH TeM,

4YTO OXJAXAAKIIas )KUIKOCTh He UMeeT pacTBopumocTH B P4Og, u Ha0OOpOT.

54. Cnocob mo nrobomy u3 m.m. 2 - 53, OTJAHYAKIHICA TEeM, YTO TaKKe
BKJIFOYAET OYHCTKY IOTOKa HEOoOpabOTAaHHOTO MPOAYKTA, BKJIOYAKINETrO KHIKHIMI
P,O¢, B pesynbraTe yero obpasyercs KOHedHbIH mponaykT P4Og, mpuueM KOHEUYHBIH
nponykt P4O¢ XapakTepusyercs CIeayrIuMUA CBOHCTBAMU:

BBIXOJ] MpoAykTa no MeHbuieil mepe 90 %, no meHpweil mepe 95 % wunu no
MeHbleld mMepe 99 % Ha ocHOBe oOmero konudectBa ¢pochopa, KOTOPBIH BBOAST B
PEaKTOPHYIO YCTAHOBKY, H/HIJIH

gyucrora PsO¢ cocTaBisier mo MeHbluel wMepe npubmuzutenbHo 90 %, mo
MeHbIel Mepe 95 % wmnu nmo MeHbineit Mmepe 99 %; u/unn

conepskanue 3neMeHTHOTO pocdopa (Py) He Oosee, yem mpuOIU3UTENBHO 5 Mac.
% unu He Oousiee, ueM npubausuTenbHo 10 mac. %, w/unn

MPAKTHYECKH HE COAEPKUT 3yeMeHTHOro (ocdopa (P4).

55. Cnoco6 mo nmwobomy u3 m.m. 2 - 54, oTJAHYAOMHUIICA TeM, YTO TaK¥Ke
BKJIFOYAET BBEIEHHE MO MEHbLIEH Mepe 4acTH MOTOKa HeoOpaGOTaHHOrO MPONYKTa,

BKJIFOUaromero xKuakuii P4Og, B OXJIaAUTENBHYIO YCTAHOBKY.

56. Crnocob mo nrobdomy u3 m.m. 2 - 55, OTJAHYAKIHICA TeM, YTO TaKKe
BKJIFOYAET!

MeperoHKy MOTOKa HeoOpabOTaHHOrO MPOAYKTA, BKIOYammero xuakudi P,Og, B
npenesax 30HbI MMEPEroHKH, B pe3yJbTaTe 4ero oOpasyercsi rojioBHash (Qpakuus u
HWKHsS ppaknus, nmpudeM rosoBHast ¢ppakuus BkiaodaeT Py;Os, W HUKHAA Ppakuus
BKJIFOYA€T TBEPABIC HO60"IHI:;I€ NPOAYKTHI, U

KOHJEHCALNIO TOJIOBHON Qpakmuu 1isi oOpa3zoBanus xKunkoro mpoaykra P,Og.
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57. Cnoco6 mo m. 56, OTJAHYAKIIHICA TeM, 4YTO TaK)Xe BKJIIOYAET
KOMOMHUPOBaHUE MO MEHbIIEH Mepe YacTH HUKHeH (pakLuy, BKIOYAOIEH TBEpAbIE

noOOUYHBIE NPOAYKTHI, C CYCIIEH3UENH MPOAYKTA PEAKIUU.

58. Crnoco0 mo m.m. 56 uiu 57, OTAMYAKIHIACA TeM, YTO TaK)XXEe BKIJIIOYAET
KOMOMHUPOBAaHUE MO MEHBbLIEH Mepe YacTH HUKHEH (pakLmy, BKIOYAIOLUIEH TBEpPAbIE
MoOOYHBIE nNpoaAyKTbl, U IO MEeHbIIeH MEpE€ YaCTH TBEPABIX KOMIIOHCHTOB,

OTACJIICHHBIX OT CYCIICH3UU MPOAYKTA pCAKI[UHU.

59. Crnoco0b mo m. 58, oTauYawUMiica TeM, YTO 1O MEHbIIEeH Mepe 4acTh
KOMOWHHPOBAHHOTO MOTOKA TBEPBIX MOOOYHBIX TPOAYKTOB BBOJST B HCIAPUTEIBHYIO

YCTaHOBKY.

60. Cnocob npousBoacTea okcuna pochopa (I11), BrIroUYarO MuUii:

npusenenue gocdopa B peakmu C KUCIOPOAOM B PEAKTOPHOU YCTAaHOBKE, B
pesynbpTaTe dYero oOpa3yercs MOTOK MPOMEXYTOYHOrO TMPOAYKTA pPeEaKiuH,
BKrOvaromui P,Os 1 OAMH UM HECKOJIBKO MOOOYHBIX MPOAYKTOB,;

OXJIAXKACHUE IMOTOKAa MNPOMECKYTOUYHOTIO MNMPOAYKTa pEaknuun B OXJ'IaI[HTeJ'IbHOﬁ
YCTAHOBKE NyTEM NPUBCACHHUSA B KOHTAKT C oxnanc):[a}omei/'l FKUAKOCTBIO, B PE3YJIbTATE
yero obpasyeTcs CyCleH3Hs MPOAYKTa peakiuu, BKIOYaromas xxkuakuii P4Os u onuH
WU HECKOJIbKO MOOOUYHBIX MPOAYKTOB;

OTHEJIeHUEe OT HEero TBEPAbIX KOMIIOHEHTOB CYCIEH3WU MPOAYKTAa PEaKLHUH, B
pe3yybTaTe 4ero oopasyercs MOTOK CYCIEH3HWH MOOOYHOTO MPOAYKTa, BKJIKOUYAKO U
OJWH HWJIU HECKOJbKO TBEPAbIX MOOOYHBIX MPOAYKTOB, M IMOTOK HeoOpabOTaHHOTrO
nponykra, BKIroUaromui sxkugkuit P4Og; u

BBE€ACHUE IIO MEHbIIEH MEpPE€ YaCTHU MOTOKa CYCICH3UU HO6OLIHOFO MpoOAyKTa B

UCTIAPUTEJIbHYIO YCTAHOBKY.

61. Cnocob npousBoncTea okcuna pochopa (I11), BrkIrOUYarO IUA:

npusenenue gocdopa B peakmu C KUCIOPOAOM B PEAKTOPHOW YCTAaHOBKE, B
pe3yipTare 4ero oOpa3yeTcs MOTOK MPOMEXKYTOYHOTO TMPOAYKTAa pEaKIHUH,
BKyrOHaromui P,O3 1 OAMH UM HECKOJIBKO MOOOYHBIX MPOAYKTOB,;

OXJIAXKACHUE IMOTOKAa MNPOMECKYTOUHOTO MPOAYKTAa pPCakKUIuun B OXJ'IaI[HTeJ'IbHOﬁ

YCTAHOBKE NMYTEM NPUBCACHHUSA B KOHTAKT C oxnanc):[a}omei/'l FKUAKOCTBIO, B PE3YJIbTATE
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yero oOpasyeTrcsi CyCIeH3Usl MPOAYKTa peakiuu, BKIoUdaromas xuakuii P4Os u oqun
HUJIM HECKOJIBKO TBEPABIX HO6OLIHI:>IX NPOAYKTOB,

HU3BJICYCHUE OAHOI0 HJIKU HECKOJIBbKHUX TBEPABIX HO6OLIHI>IX INpOAYKTOB U3
CYCIIEH3UU NPOAYKTa PEAKLUU, U

BBEJAEHHE OJHOTO WJIM HECKOJbKMX TBEPAbIX MOOOYHBIX MPOAYKTOB B
PEAKTOPHYI0 YCTAHOBKY [JisI MNPSMOrO OXJAXIEHHUs CONEPKUMOTO pPEaKTOPHOU
YCTAHOBKH, NpPUYEM TEeMIepaTypy B Ipeaenax pPeakTOPHOW YCTAaHOBKU PETYJIUPYIOT

NIyT€M BHEIIHETO OXJaXIEeHUsl PEaKTOPHON YCTaHOBKHU.

62. Croco0 mo m. 61, orJHYAKIMHIICA TE€M, YTO OJHH HJIH HECKOJbKO
TBEPIBIX MOOOYHBIX MPONYKTOB, HM3BJICYEHHBIX H3 CYCHEH3WU MPONYKTAa PEaAKIUH,
Bkiro4aroT: (I) onun mnm Heckonbko okcupos ¢ochopa obmeit popmynsr P,Oy rae y
cocrasisier ot 7 no 10, (II) um3mue okcunsl ¢pocdopa, rakue, kak P,O, u/mmm (11I)

sneMeHTHBINA Pochop (Ps) u xpacusrit pocdop (P).

63. Cnoco6 mo mm. 61 wuiau 62, OTAMYAKIHICA TeM, YTO OIUH WU
HECKOJIBKO TBEPAbIX MOOOYHBIX MPOAYKTOB, M3BJICYEHHBIX M3 CYCIEH3UH MHPOAYKTA
peakuuy, HWMEIT BJArocoAepkaHue MeHble, deM npudmmsurenpsHo 30 wmac. %,

MeHblIe, ueM npubdnusurenbHo 20 mac. %, Menblie, yem npudnusurensHo 10 mac. %,

WIN MeHbIIe, yeM npubausurenbHo 5 mac. %.

64. Crnocob6 mo nwbomy u3 mm. 61 - 63, oTJAHYAKIHUIICA TeM, YTO
CKOpOCTh nobaBieHus Gpochopa, KUCIOPOaa U/ UK OJHOTO UM HECKOJbKUX TBEPIbIX
NMOOOYHBIX TMPOAYKTOB B PEAKTOPHYI YCTAHOBKY KOHTPOJUPYIOT IS MOIAEpPKAHUS
MOJISIpHOTO cooTHomeHuss P:O B mpenenax peakTOPHON yCTaHOBKM Ha YpPOBHE OT

npubauzuTenbuo 4:5,4 no npubnuzurensHo 4:6,6.

65. Cnocob6 mo nmwbdomy w3 mm. 61 - 63, oTAHYANIHIICA TeM, 4YTO
COOTHOULIEHHE 3HAYEHHH MacCOBOTO pacxona OAHOIO HJIHU HECKOJIbKHUX TBEPIbIX
noOOYHBIX MPOAYKTOB U ¢Pochopa, BBOAUMBIX B PEAKTOPHYIO YCTAHOBKY, COCTaBISET
no MeHbmed Mepe mnpubmusurenbHo 0,2:1 wiam ot npubnusurensHo 0,3:1 1mo

npubmauzurensao 1:1.
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66. Crnoco6 mo nwbomy u3z mm. 61 - 65, oranvyawmuiics TeMm, 4YTO
COOTHOLIEHHE 3HAYEHUHW MacCOBOrO pPacxoda OJHOIO MM HECKOJBbKHX TBEPAbIX
noOOUYHBIX MPOAYKTOB U KUCJIOPOAA, BBOJUMBIX B PEAKTOPHYI YCTAHOBKY, COCTaBJISET
no MeHbmed wmepe npubmusurenbro 0,25:1 wunm ot npubausurenasHo 0,4:1 mo

npubnusurensuHo 1:1.4.

67. Crnoco0 npoussonctea ¢pochopHoit kucnorel (H3PO4), BKIFOUAKO M

npuBenenue Gochopa B peakiur C KUCIOPOAOM B PEaKTOPHOU YCTAHOBKE, B
pe3ynbTaTe 4yero odpasyercs MPOMEKYTOUYHBIH MPOAYKT peakiuu, BKIdawmui P03
U OAUH UJIU HECKOJIBKO HO6OLIHI:>IX NMPpOAYKTOB,

OXJIAXKACHUEC MMPOMEKYTOUYHOIO NpoAyKTa peakuuun B OXJ'IaI[HTeJ'IbHOﬁ YCTaHOBKE
nyTeM IMPUBCACHHA B KOHTAKT C oxnanc):[afomei/'l KUAKOCTBIO, B PE3YJbTATEC YE€roO
obpasyeTcsi CyCmeH3Hsl MPOAYKTa peakUuu, BKIroUarmas xxkuakui P4Og u onuH unu
HECKOJBbKO MOOOYHBIX MPOAYKTOB;

oraenenue xunakoro P4Os u3 cycneH3uu NpoayKTa peakluu, B pe3yjbTaTe 4ero
obpasyercss mOTOk HeoOpaboTaHHOTO MPOAYKTA, BKIrOUaromuil skunkuii P4Os, 1 moTok
noOOYHOTO MpOoAyKTa, BKiIroHaromui okcuabl ¢ocdopa (III), dochopa (V) w/unu
docdopa (Il u V);

BBEJCHUE TIOTOKAa MOOOYHOrO NPOAYKTA M KHCJIOPOAA B HCIAPHUTEIbHYIO
YCTAHOBKY C OKHCJIEHHEM, TaKuM 00pa3oMm, okcunoB (ocdopa, NpUCYTCTBYIOIIUX B
noToke MoOOYHOro MPOAYKTA, AJSI MOJYYEHUs IMOTOKa NapooOpasHOTO MPOAYKTA,
Bryrovaroero P,Os u/unu P40, u

NpHUBEJEHHUE MMOTOKA MapooOpa3HOro MPOAYKTa B KOHTAKT C BOJAOWM, B pe3yJibTaTe

yero o0pasyercsi MOTOK JKHAKOrO MpoaykKTa, Brarovarmuil H3PO;.

68. Cnocob npousBoacTea neHtokcuaa gocdopa (P,0s), BKIOYAOIININA:

npuseneHue (Gocdopa B peakUUIO C KHUCIOPOAOM B PEAKTOPHOH YCTAaHOBKE, B
pe3yibTaTe yero odpasyercs MPOMEKYTOUHBIH MPOAYKT peakiuu, BKIdamuin P03
1 OAUH UJIU HECKOJIBKO HO6OLIHI:>IX NPpOAYKTOB,

OXJIAXKACHUEC MPOMEKYTOYHOTO NPOAYKTA PCAKIUU B OXJ'IaI[PITeJ'IbHOfI YCTaHOBKE
nNyTeM IMNpPUBCACHHA B KOHTAKT C oxnanc):[a}omel‘/'l KUAKOCTBO, B PE3YJbTATEC YE€roO
obpasyeTcsi CyCneH3Hsl MPOAYKTAa peakUuu, BKiroUarmas kuakuii P4Os u onuH unu

HECKOJBKO MOOOYHBIX MPOAYKTOB;
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oraenenue xuakoro P4Og u3 cycneH3suu NpoayKTa peakluu, B pe3yjbTaTe 4ero
obpasyercsi mOTOKk HeoOpaboTaHHOTO MPOAYKTA, BKIOUarmuil skxunkuii P4Og, 1 moTok
noOOYHOro MPONyKTa, BKIOUaromuin oxcuabl ¢ocdopa (III), docdopa (V) w/umm
dochopa (Il u V);

BBEJCHUE IIOTOKAa MOOOYHOrO NPOAYKTA M KHCJIOPOAA B HCIAPHUTEIbHYIO
YCTaHOBKY C OKHCJIEHHEM, TaKuM 00pa3oMm, OkcunaoB ¢ocdopa, MPUCYTCTBYIOLIUX B
NoTOKe MOOOYHOro MPOAYKTA, MJsi MOJYy4eHUs MOTOKa NapooOpasHOTO MPOAYKTA,
Bryrogaroero P,Os u/unu P40y, u

KOHJIEHCAIMIO MMOTOKA MapooOpa3HOro MpOAyKTa, B pe3yjibTaTe 4ero odpasyercs

MOTOK MPONAYKTA, BKJIKOUa Ui Teepabiii P,Os.

69. Crioco0 1o . 68, OTAHYAIMIHHCH TEM, YTO TAKKE BKJIFOYAET:

pasjaesneHue CyCIEeH3UU MPOAYKTa PeaKIUi Ha MOTOK KUIKOTO HEOOpabOTaHHOTO
P,O¢ ¥ cyCTieH3U IO CTYILIEHHOTO MPOAYKTA, U

BBEJICHHE TIOTOKAa KHUIKOro HeobOpaboranHoro PsOs B OXJagUTENBHYIO

YCTaHOBKY.

70. Crnoco06 mo nwbomy u3z mm. 67 - 69, orauvyawmuiics TeM, 4YTO
CYCIEH3UI0 IIPOAYKTAa pPEakUUuu OTHEJSAIT ¢ IPUMEHEHUEM T'UIAPOLIUKIIOHA,

HeHTpUuyru, GUIbTPOBAIBHON YCTAHOBKU MJIM HCHIAPUTEIbHONW YCTAHOBKH.

71. Crnoco0 no grbomy u3 m.m. 68 - 70, OTAHYAKIHIACA TeM, YTO KUIKHMI
P4O¢ oTmensitoT OT CyCHeH3MH CTYLIEHHOTO MPOAYKTa ¢ NpPUMEHEeHueM crocoba
paszmeneHus: TBEpAOW W KUAKOW (a3, BHIOPAHHOrO W3 TPYMIbI, COCTOSIIEH U3

neHTpudyrupoBanus, GQUIbTPALNH, THAPOUKIOHUPOBAHUS UJIU UCIIAPESHHUS.

72. Cnocob mo nwbomy u3 m.im. 67 - 71, oTAuYaMHECA TeM, YTO TaKKE
BKJIFOYAET:

MeperoHKy MOTOKa HeoOpabOTaHHOrO MPOAYKTA, BKIYammero kuakuid P,4Og, B
npenesax 30HbI MEPEeroHKH, B pe3yJbTare 4ero oOpa3yercsi roJioBHas (Qpakuus u
HIOKHSIS Qpakius, nmpuueM ronoBHas (paknus BkiawoudaeT PyOg, a HWKHAA Qpakuus
BKJIKOYACT OAUH UJIHU HECKOJBKO HO6OLIHI:;IX NPpOAYKTOB, U

KOHJEHCALNIO TOJIOBHON ppakmuu 1isi oOpa3zoBaHus xKunkoro mpoaykra P,Os.
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73. Cnoco0 mo m. 72, oOTJAHYAKMHICH TEM, YTO TAK)KE BKJIFOYAET:

KOMOMHUpOBaHUE HMI)XXHEH ¢Qpakiuu, BKIOYAKOMeEdl OANMH WIM HECKOJbKO
noOOUYHBIX MPOAYKTOB, U CYCIIE€H3UHU NMPOAYKTA PEAKLIHH;, U

ornenenue Xuakoro P,Og 0T KOMOMHUPOBAHHOW CYCIIEH3UH, B PE3yJbTaTe Yero
obOpasyeTrcsi TOTOK He0OpabOTaHHOTO MPOAYKTA, BKItOUarouuii xuaku P4Og, 1 MOTOK
noOOYHOTO MPOAYKTA, BKIFOYAIOLIUA OJMH UM HECKOJIBKO MOOOYHBIX MTPOAYKTOB, U

HCIIAapE€HUE B PICHapI/ITeJIbHOfI YCTaAaHOBKEC II0TOKa HO60"IHI>IX MPpOAYKTOB IJIA
00pa3oBaHUs MOTOKA M3BJEUEHHBIX MOOOYHBIX MPOAYKTOB, BKIOUarmero P40, P20s
HUJIn uX CMECh, U

INOTJIOIMEHUE IIOTOKAa MH3BJIICYCHHBIX HO6OLIHI:;IX NpOAYKTOB B BOHHOﬁ cpenc,
BKJrOHaromen  gochopHyr KHCIOTY, B pe3yabTare dYero oOpasyercs MOTOK

KOHIIEHTPUPOBAHHOU PocOopHOI KUCITOTHI.

74. Cnocob npousBoacTea okcuna pochopa (I11), BrIroUYarO MuUii:

npusenenue gocdopa B peakmu C KUCIOPOAOM B PEAKTOPHOW YCTAaHOBKE, B
pesynbpTaTe dYero oOpa3yercs MOTOK MPOMEXYTOYHOrO TMPOAYKTA pPeEaKiuH,
BKrOvaromui P,Os 1 OAMH UM HECKOJIBKO MOOOYHBIX MPOAYKTOB,;

OXJIAXKACHUE IMOTOKAa MNPOMECKYTOUYHOTIO MNMPOAYKTa pEaknuun B OXJ'IaI[HTeJ'IbHOﬁ
YCTAHOBKE NyTEM NPUBCACHHUSA B KOHTAKT C oxnaxc):[a}omei/'l FKUAKOCTBIO, B PE3YJIbTATE
yero oOpasyeTcs CyCHeH3usl MPOAyKTa peakuuu, BkItovaromas PsOs u oAWH WM
HECKOJIbKO MOOOYHBIX MPOAYKTOB;

U3BJIEYEHUE MEePBOTO MOTOKA MOOOYHOTrO MPOAYKTa M3 CYCHEH3MH NPOAYKTA
peakium,

BBEIEHHE KHCIOPOACOAEPIKAIIErO ra3a BMECTE C IMEPBBIM MMOTOKOM MOOOYHOrO
NpOAYKTAa B HCHAPUTENBHYIO YCTAaHOBKY, IPUYEM KOMIIOHEHTBI IE€PBOTO MOTOKA
noOOYHOTO MPOAYKTA UCMAPSIOT JJisi 00pa30BaHMs UCTAPEHHOTO PELUPKYISIMHOHHOIO
MoTokKa, Bkaruawmero P,Os u/umu P4O4o; u

BBE€JCHUEC 11O MEHBbIIEH MEPE HaCTH UCMAPCHHOTO PCHUPKYJIATUOHHOTO MOTOKA B

PEaKTOPHYIO YCTaHOBKY.

75. Crnocob mo 1. 74, OTAHYAKIMMICA TeM, UYTO TakK)Ke BKIIOYAET:
U3BJICUEHHE BTOPOr0 MOTOKAa MOOOYHOrO MPOAYKTAa M3 CYCIEH3UH MPOAYKTA
peakuuu, MpUYeM BTOPOH MOTOK MOOOYHOIr0 MPOAYKTA BKJIKOHAaeT OKCUAbI docdopa

(III), dochopa (V) u/umu pochopa (111 u V),
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BBEJICHHE BTOPOrO MOTOKA MOOOYHOTO MPOAYKTA U KHCJIOPOAA B HCIMAPUTEIbHYIO
YCTaHOBKY C OKHCJIEHHEM, TaKuM 00pa3oMm, okcuaoB ¢ochopa, MPUCYTCTBYIOLUIUX BO
BTOPOM IIOTOK€ MOOOYHOrO NpPOAYKTa, MAJs IOJY4YEHHUs IOTOKAa MapooOpasHOro
npoaykTta, Bkitovarmero P,Os u/unu P4Ojo; u

NpHUBEJEHHUE MMOTOKA MapooOpa3HOro MPOAYKTA B KOHTAKT C BOAOMW, B pe3yJbTaTe

yero o0pasyercsi MOTOK JKMAKOTO MPoAyKTa, BKarovamuil H3PO,.

76. Cnoco0 mo m. 74, OTJAHYAMHICH TEM, YTO TAKKE BKIIFOYAET:

U3BJIEYEHHE BTOPOr0 MOTOKAa MOOOYHOrO MPOAYKTAa M3 CYCMEH3UH MPOAYKTa
peakuuu, MpuYeM BTOPOH MOTOK MOOOYHOIr0 MPOAYKTA BKJIKOUAET OKCUAbl (ocdopa
(III), docdopa (V) u/umu pochopa (111 u V),

BBEJIEHHE BTOPOrO MOTOKA MOOOYHOTO MPOAYKTA U KHCIOPOAA B HCMAPUTEIBHYIO
YCTAaHOBKY C OKHCJIEHHEM, TaKUM 00pa3oMm, okcuaos ¢ocdopa, MpUCYTCTBYIOLIUX BO
BTOPOM TMOTOKEe MNOOOYHOTO TPOAYKTA, IS TMOJYYEHHs TOTOKa MmapooOpasHOro
npoaykTa, Bkitovaromero P,Os u/unu P4Ojo; u

KOHJAEHCALMI0 TOTOKAa MapooOpa3HOro mpoAyKTa ¢ BOAOH, B pe3yJibTaTe Yero

obpasyeTrcst MOTOK MPOAYKTA, BKJIHOUAKMKUN TBepaAbIil P,Os.

77. Cnoco0 npoussonctsa okcuaa ¢ocdopa (III), Bkinrouaromuii:

npusBenenue ¢ochopa B peakUHUIO C KUCIOPOAOM B PEAKTOPHOW YCTaHOBKE, B
pe3dyipTrare 4ero oOpa3yeTcs IMOTOK NPOMEXYTOYHOTO TMPOAYKTAa pEeaKIHUH,
BKyrodarouuii P,O3; U ONMH WU HECKOJIBKO MOOOYHBIX MPOAYKTOB;

OXJAXACHUEC IIOTOKa IPOMECKYTOUHOI'O HNPOAYKTa pPE€akKuuu B OXHaHHTCJ’IbHOﬁ
YCTaAaHOBKE NMyTEM INPHUBEACHHUA B KOHTAKT C oxnanc):[a}omeix'l KUAKOCTBIO, B PE3YJIbTATE
yero oOpasyeTcsi CyCcHeH3usl MPOAyKTa peakiuu, Bkaodaromass PsOs U OonvH WM
HECKOJBbKO MOOOYHBIX MPOAYKTOB;

U3BJIEYEHHE MEPBOTO MOTOKA MOOOYHOIr0 MPOAYKTa M3 CYCIEH3MH MPOAYKTa
peakiuu;

BBEJlEHUE KHUCJIOponcoaepxkamero rasa, ¢ochopa (Ps) m mepBoro mnoroka
HO6OLIHOFO NpoAyKTa B HCIHAPUTEIbHYK YCTAHOBKY, NPHUYEM KOMIIOHCHTBI IECPBOTO
notoka noOOOYHOTO MPOAYKTAa  HMCHAPSOT s o0pa3soBaHMsl  HCIAPEHHOIO
PELUPKYISLHOHHOIO MOTOKA, BKJIKOYAIOIIEro OAUH WM HECKOJbKO OKCHIOB (ocdopa

obmieit popmyner PLOy rae x coctaBnser ot 1 1o 4, y coctasusier ot 1 10 10; u
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BBCACHUC I10 MEHBIII e MEpPE€ HaCTH UCMAPCHHOIO PCHUPKYJIATUOHHOIO MOTOKA B

PEaKTOPHYIO YCTaHOBKY.

78. Crioco6 mo . 77, OTJAHYAMHIACH TE€M, YTO TAKXKE BKJIFOYAET!

U3BJICUEHNE BTOPOTO IMOTOKAa MOOOYHOrO MNPOAYKTa M3 CYCIEH3HH HPOAYKTa
peakiuu, MpuyYeM BTOPOH MOTOK MOOOYHOrO MPOAYKTA BKJKOYAET OKcuabl (ocdopa
(IIT), docdopa (V) u/unu pochopa (111 u V),

BBEJEHHE BTOPOTO MOTOKA MOOOYHOrO MPOAYKTA U KHCIOPOAa B HCMAPUTETbHYIO
YCTaHOBKY C OKHCJIEHHEM, TaKUM 00pazoMm, OokcuaoB ¢ochopa, MPUCYTCTBYIOLUIUX BO
BTOPOM IIOTOKE MOOOYHOrO MPOAYKTA, MJIsI TMOJY4YEHHs IOTOKa Mapoo0pa3HOro
npoaykTa, Bkitodaromero P,Os u/unu P4Ojo; u

NpUBEAEHHUE NMOTOKA MapooOpPa3HOTro MPOAYKTAa B KOHTAKT C BOJOH, B pPe3yJIbTaTe

4yero o0pasyeTcs MOTOK KUJKOTO MPOAYKTa, BKiItouaromuii H3PO,.

79. Crocob mo . 77, OTAHYAMIMHCH TEM, YTO TAK)KE BKJIFOYAET:

U3BJICUEHHE BTOPOrO MOTOKAa MOOOYHOrO MPOAYKTAa M3 CYCMEH3UH MPOAYKTA
peakuuu, MpUYeM BTOPOH MOTOK MOOOYHOIrO MPOAYKTA BKJIKOUAaET OKCUAbI (docdopa
(III), pocdopa (V) u/umu pochopa (III u V),

BBEJIEHHE BTOPOrO MOTOKA MOOOYHOTO MPOAYKTA U KHCIOPOAA B HCMAPUTEIbHYIO
YCTaHOBKY C OKHCJIEHHEM, TaKuM 00pazom, okcuaoB ¢ochopa, MPUCYTCTBYIOIUX BO
BTOPOM TMOTOKe MOOOYHOrO MPOAYKTa, MAJs TMOJYy4YEeHHs IMOTOKa MapooOpasHOro
npoaykTa, Bkiatogatoinero P,Os u/unu P4Oqo; u

KOHJEHCALUI0 TOTOKAa MapooOpa3sHOro mpoAykKTa ¢ BOAOH, B pe3yJibTaTe 4Yero

o0pa3yeTcs MOTOK MPOAYKTA, BKIOYA MU TBepabiil P,0s.

80. Cnoco6 mo mn. 77, OTAMYALIMICA TeM, 4YTO HCIAPEHHBIN
PEeLUPKYJSILUOHHBIN TMOTOK SIBJISIETCS E€IUHCTBEHHBIM HUCTOYHUKOM docdopa,

pearupyroiero ¢ KHCJIOPOIOM B PEaKTOPHOU yCTaHOBKE.

81. Croco0 o . 80, OTAHYAIMIHHCH TEM, YTO TAKKE BKIIIOYAET:
U3BJICYEHHE BTOPOr0 MOTOKAa MOOOYHOrO MPOAYKTAa M3 CYCIEH3UH MPOIYKTa
peakuuu, MpuYeM BTOPOH MOTOK MOOOYHOIrO MPOAYKTA BKJIKOUAaET OKCUAbI docdopa

(III), pocdopa (V) u/umu pochopa (III u V),
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BBEJICHHE BTOPOrO MOTOKA MOOOYHOTO MPOAYKTA U KHCJIOPOAA B HCIMAPUTEIbHYIO
YCTaHOBKY C OKHCJIEHHEM, TaKuM 00pa3oMm, okcuaoB ¢ochopa, MPUCYTCTBYIOLUIUX BO
BTOPOM IIOTOK€ MOOOYHOrO NpPOAYKTa, MAJs IOJY4YEHHUs IOTOKAa MapooOpasHOro
npoaykTa, Bkitovaromero P,Os u/unu P4Ojo; u

NpHUBEJEHHUE MMOTOKA MapooOpa3HOro MPOAYKTA B KOHTAKT C BOAOMW, B pe3yJbTaTe

yero o0pasyercsi MOTOK JKHAKOTO MPoAyKTa, BKarovamuil H3PO,.

82. Cnoco06 mo m. 80, OTJAHYAIMHIICH TEM, YTO TAKKE BKIIFOYAET:

U3BJIEYEHHE BTOPOr0 MOTOKAa MOOOYHOrO MPOAYKTAa M3 CYCIMEH3UH MPOAYKTA
peakuuu, MpuYeM BTOPOH MOTOK MOOOYHOIr0 MPOAYKTA BKJIKOUAET OKCUAbl (ocdopa
(III), docdopa (V) u/umu pochopa (111 u V),

BBEJIEHHE BTOPOrO MOTOKA MOOOYHOTO MPOAYKTA U KHCIOPOAA B HCMAPUTEIBHYIO
YCTAaHOBKY C OKHCJIEHHEM, TaKUM 00pa3oMm, okcuaos ¢ocdopa, MpUCYyTCTBYIOLIUX BO
BTOPOM TMOTOKEe MNOOOYHOTO TPOAYKTA, IS TMOJYYEHHs TOTOKa MmapooOpasHOro
npoaykTa, Bkiovawmero P,Os u/unu P4Ojo; u

KOHJAEHCALMI0 TOTOKAa MapooOpa3HOro mpoAyKTa ¢ BOAOH, B pe3yJibTaTe Yero

obpasyeTcst MOTOK MPOAYKTA, BKIOYaO MUl TBepabIil P,Os.

83. Cnoco0 npoussonctsa okcuaa ¢ocdopa (III), Bkinrouaromuii:

npusBenenue ¢ochopa B peakUHUIO C KUCIOPOAOM B PEAKTOPHOW YCTaHOBKE, B
pe3dyipTrare 4ero oOpa3yeTcs IMOTOK NPOMEXYTOYHOTO TMPOAYKTAa pEeaKIHUH,
BKJFOUaromuii P,Os 1 OAWH UM HECKOJBKO MOOOYHBIX MPOAYKTOB,;

OXJAXACHUEC IIOTOKa IPOMECKYTOUHOI'O HNPOAYKTa pPE€akKuuu B OXHaHHTeHbHOﬁ
YCTaAaHOBKE NMyTEM INPHUBEACHHUA B KOHTAKT C oxnaxc):[a}omei/'l KUAKOCTBIO, B PE3YJIbTATE
yero oOpasyeTrcst CyCleH3usl MPOAYKTa peakiuu, BKIro4daroimas xxuakuii P4Os u oqun
WJIU HECKOJIBKO MOOOUYHBIX MPOAYKTOB;

OTACIEHUE OT HEro TBEPABIX KOMIIOHCHTOB CYCHEH3UU IMPOAYKTA pPEAKUIHHU, B
pe3ynbTaTe 4Hero obOpasyeTcss MepBBI MOTOK MOOOYHOTO MNPOAYKTA, BKITFOYAKOIIHN
OAWH UJIN HECKOJIBKO TBEPABIX HO6OLIHI:>IX NPpOAYKTOB,

BBEJEHHE IO MEHbIIEH Mepe YacTH NEepPBOro MOTOKa MOOOYHOTO MPOAYKTa B
HCIIAPUTEIbHYK YCTaHOBKY;,

U3BJICUEHHE BTOPOr0 MOTOKAa MOOOYHOrO MPOAYKTAa M3 CYCIEH3UH MPOAYKTA
peakuuu, MpUYeM BTOPOH MOTOK MOOOYHOIr0 MPOAYKTA BKJIKOHAaeT OKCUAbI docdopa

(III), pocdopa (V) u/umu pochopa (111 u V),



10

15

20

25

30

52

BBEJICHHE BTOPOrO MOTOKA MOOOYHOTO MPOAYKTA U KHCJIOPOAA B HCIMAPUTEIbHYIO
YCTaHOBKY C OKHCJIEHHEM, TaKuM 00pa3oMm, okcuaoB ¢ochopa, MPUCYTCTBYIOLUIUX BO
BTOPOM IIOTOK€ IOOOYHOro NpPOAYKTa, AJs IOJY4YEHHUs IOTOKAa MapooOpasHOro
npoaykTa, Bkitovaromero P,Os u/unu P4Ojo; u

NpHUBEJEHHUE MMOTOKA MapooOpa3HOro MPOAYKTA B KOHTAKT C BOAOMW, B pe3yJbTaTe

yero o0pasyercsi MOTOK JKMAKOTO MPoAyKTa, BKarovamuil H3PO,.

84. Crnoco0 npoussonctea okcuna ¢pocdopa (III), BkaroHarOmmii:

npuBenenue Gochopa B peakiu C KUCIOPOAOM B PEaKTOPHOU YCTAHOBKE, B
pesynbpTaTe dYero o0Opa3yercs MOTOK MPOMEXYTOYHOrO TMPOAYKTA pPEaKIUH,
BKJTFOUarouii PoOs ¥ OMH UK HECKOJBKO MOOOYHBIX MPOAYKTOB,;

OXJIa)K[€HHE MMOTOKA MPOMEKYTOUYHOTO MPOAYKTAa pPEaKIUH B OXJIAAUTENbHOMN
yCTaHOBKE MyTe€M MPUBEAEHUS B KOHTAKT C OXJaXKIAIel KUIKOCTbIO, B pe3yJbTaTe
yero oOpasyeTcsi CyCIeH3Usl MPOAYKTa peakiuu, BKIoUdaromas xxuakuii P4Og u oqun
WJTH HECKOJIbKO MOOOUYHBIX MPOIYKTOB;

OTHeJieHWe OT HEro TBEPAbIX KOMIIOHEHTOB CYCIEH3WU MPOAYKTa PEaKIHH, B
pe3yibpTaTe 4Yero oOpa3yeTcs MepBbl MOTOK MOOOYHOTO MPOAYKTA, BKJIKOYAKO LU
OJMH UJIK HECKOJIBKO TBEPABIX MOOOUYHBIX MPOIYKTOB;

BBEJEHHE IO MEHbIIell Mepe YacTH MEePBOrO MOTOKA MOOOYHOTO MPOAYKTa B
UCMAPUTEJbHYIO YCTaHOBKY,

U3BJIEYEHHE BTOPOrO MOTOKAa MOOOYHOrO MPOAYKTa M3 CYCHEH3MH MPOAYKTA
peaxkuuu, MpUYeM BTOPOH MOTOK MOOOYHOIr0 MPOAYKTA BKJIKOUAET OKcuubl docdopa
(IIT), docdopa (V) u/unu pochopa (111 u V),

BBEJEHHME BTOPOTO MOTOKA MOOOYHOTO MPOAYKTA U KHCIOPOaa B MCIIAPUTEBHYIO
YCTaHOBKY C OKHCJIEHHEM, TaKUM 00pa3om, OkcuaoB ¢ochopa, MPUCYTCTBYIOIIUX BO
BTOPOM TMOTOKe MMOOOYHOrO MPOAYKTa, MIJIsi MOJYy4YeHHs I[OTOKa MMapooOpasHOro
npoaykTa, Bkitovaromero P,Os u/unu P4Oj; u

KOHJIEHCAIMIO MOTOKa MapooOpa3sHOro MPOAyKTa C BOAOH, B pe3yJbTaTe 4Yero

obpasyeTcs MOTOK MPOAYKTA, BKIOYA MU TBepabiil PrOs.

85. Cnocob npousBoncTea okcuna pochopa (I11), BrIrOUYaArO IUIA:
npuseneHue ¢ocdopa B peakUUIO C KHUCIOPOAOM B PEAKTOPHON YCTAaHOBKE, B
pesyipTare 4ero oOpa3yeTcs MOTOK MPOMEXYTOYHOTO TMPOAYKTAa pEeaKLHuH,

BKJroHaromuii P,O3 1 OAWH UM HECKOJIBKO MOOOUYHBIX MPOAYKTOB;
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OXJIQAKJIEHHE TMOTOKa MPOMEXKYTOUYHOrO NPOAYKTAa PEAaKLUUU B OXJAAUTEIbHOU
YCTAHOBKE MYTEM MPUBEIEHUS B KOHTAKT C OXJIAXKAAKIIEN KUAKOCTBIO, B PE3YJIbTAaTe
yero oOpasyeTrcsi CyCIeH3Usl MPOAYKTa peakiuu, BKIUdaromas xuakui P4Os u oqun
WU HECKOJIbKO TBEPIbIX MOOOYHBIX MPOAYKTOB,

U3BJIEYEHHE MEPBOTO MOTOKAa MOOOYHOTO MPOAYKTA, BKJIIOYAKINETO0 OIMH HJIU
HECKOJIbKO TBEPABIX MOOOUHBIX MPOAYKTOB, U3 CYCIEH3UH MPOAYKTA PEAKLIHH,

BBEJEHWE OJHOTO WJIM HECKOJbKUX TBEPIABIX MOOOUYHBIX TPOAYKTOB B
PEaKTOPHYI0 YCTAHOBKY [JIsI MPSIMOTO OXJAXIEHHS CONEPKUMOTO PEaKTOPHOU
YCTAHOBKH, MPHUYEM TEMIepaTypy B Mpeaenax pPeakTOPHOW YCTaHOBKU PETYJIHUPYIOT
MyTeM BHEIIHETO OXJIAXKICHUS PEaKTOPHON YCTaHOBKH,

U3BJIEYEHHE BTOPOr0 MOTOKAa MOOOYHOrO MPOAYKTAa M3 CYCIEH3UH MPOIYKTa
peakuuu, MpuYeM BTOPOH MOTOK MOOOYHOIrO MPOAYKTA BKJIKOUAET OKCUAbl (ocdopa
(III), docdopa (V) u/umu pochopa (111 u V),

BBEJICHHE BTOPOrO MOTOKA MOOOYHOTO MPOAYKTA U KHCIOPOAA B HCIMAPUTEIHHYIO
YCTAaHOBKY C OKHCJIEHHEM, TaKUM 00pa3om, okcuaoB ¢ocdopa, MpUCYTCTBYIOIIUX BO
BTOPOM IMOTOKE MNOOOYHOTO NPOAYKTA, IS TMOJYYEHHsS TMOTOKa MmapooOpasHOro
npoaykTa, Bkitovatmero P,Os n/unu P4Ojg; u

NMpUBEIEeHNUE MOTOKA Mapoo0pa3HOro MpOAyKTa B KOHTAKT C BOJOH, B pe3yJibTaTe

yero o0pasyercs MOTOK KMAKOro NpoaykTa, skiarovarmuil H3POj.

86. Cnoco6 npousBoactea okcuna ¢ocdopa (III), Brarovaro mumii:

npuBeaeHue (ocpopa B peakUUIO C KUCIOPOAOM B PEaKTOPHOH YCTAaHOBKE, B
pesyibTaTe dYero oOpa3yercs MOTOK MPOMEXYTOYHOTO TPOAYKTA pPEaKLUH,
BKJIFOYaromui P»Os 1 OAWH UM HECKOJBKO MOOOYHBIX MPOAYKTOB,;

OXJAXKACHUE IMOTOKAa MPOMEKYTOYHOI'O MNPOAYKTAa pPEaKUIuu B OXJIaL[I/ITeJ'IbHOI\/‘I
YCTAHOBKE NMyTEM NPHUBEACHHUA B KOHTAKT C oxnanc):[a}omei/'l HKUAKOCTBIO, B PE3YJIbTATE
yero oOpasyeTcsi CyCleH3Usl MPOAYKTa peakiuu, BKIroUdarommas xxuakuii P4Og u oqun
HJIM HECKOJIBKO TBEPABIX HO60‘{HbIX MNPOAYKTOB,

U3BJICYEHHE TMEePBOr0 MOTOKAa MOOOYHOTrO MPOAYKTA, BKIOYAKIEro OJWUH WU
HECKOJbKO TBEPABIX MOOOUYHBIX MPOAYKTOB U3 CYCIEH3NHU NMPOAYKTA PEAKLIHH,

BBEACHUC OJHOI'O niIn HCCKOJIBKUX  TBEPABIX HO60‘{HbIX MpOAYKTOB B
PEAKTOPHYI YCTAHOBKY AJs MOPSAMOrO OXJIAXIEHUS CONEPKUMOr0 pPEaKkTOPHOU
YCTAHOBKH, NPUYEM TEMIEpaTypy B MNpefenax pPeakTOPHOW YCTAaHOBKU PETYJIUPYIOT

IIyTEM BHEIIHETO OXJIaXIECHUSI PEaKTOPHON YCTaHOBKHU,
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U3BJI€YEHHE BTOPOrO IMOTOKAa MOOOYHOrO MPOAYKTAa M3 CYCHEH3MH MPOAYKTA
peakiuy, MpUYeM BTOPOH MOTOK MOOOYHOrO MPOAYKTA BKJIOYAET OKCcHAbI docdopa
(III), pocdopa (V) u/unu dpocdopa (III u V),

BBEJICHHE BTOPOrO MOTOKA MOOOYHOrO MPOAYKTAa U KUCJIOPOAA B UCIAPUTENbHYIO
YCTAHOBKY C OKHCIJIEHHEM, TaKUM 00pa3oM, okcunaos ¢ochopa, IpUCYTCTBYIOIUX BO
BTOPOM TMOTOKE MOOOYHOrO MPOAYKTa, MJsl TMOJYy4YeHHs IMOTOKa MapooOpasHOro
npoaykTa, Bkiatovaroiero P,Os u/unu P4Ojo; u

KOHJICHCALIMIO IMOTOKa MapooOpa3HOro MPOAYKTa C BOAOH, B pe3yJibTaTe 4Yero

o0pa3yeTcs MOTOK MPOAYKTA, BKIOYA MU TBepabIil P,0s.
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PaBHoBecHOE KOJIUYECTBO, KMOJIb

CITIOCOBBI MTPOU3BOACTBA OKCHJIA
®OCPOPA U ®POCP®OPHOU KUCJIOTHI
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