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INPOI'PAMMA-MUHUMYM
KaHMaTCKOI0 9K3aMeHa 110 CIIELUAIBbHOCTH

05.17.08 «IIpouecchbl 1 annapaTbl XHAMHYECKHX TEXHOJIOTHII»
110 TEXHUYECKUM, XMMHUYECKUM U (PU3UKO-MATEeMAaTHYECKUM HayKaM

BBenenue

B OCHOBY HACTOsILEN nporpaMMbl  IMOJIOXKEHBI  CJICAYIOIIHE JHUCLHMIIIIMHBI:
CUCTEMHBIA aHAJIM3 M MaTeMaTH4YeCKOe MOJEIIMPOBAHUE [IPOLECCOB XUMUYECKOH
TEXHOJIOT'HH, Q)HBHKO-XHMH‘IGCK&H r’mpoanHaMuKa, MEXaHHKa TBEPAbIX JIHCIEPCHBIX
CHUCTCM, TCOPHA TCINIO- U MACCONEPEHOCA, TCOPHA XUMHYCCKUX PEAKTOPOB, XUMHYCCKas
TEPMOAHUHaAMHKa, HEPABHOBECHAA TEPMOJAHHAMHUKA HBOGpﬂTHMBIX IIPOLECCOB.

1. CucremMHBIN aHAIN3 POLECCOB XHMHYECKOH TEXHOJIOIHH

OCHOBHBIE NPUHIUIILI CUCTEMHOI0 aHAJIM3a;, B3aUMOCBSI3b SIBIICHUH B OTHENIbHBIX
Ipoleccax M anmnaparax; HepapXus SIBICHMA M HMX COINOJYMHEHHOCTh B H3Y4YCHUH
IPOLECCOB M ammaparoB; Hepapxuyeckas CTPYKTypa XHUMHUYECKOro IIPOU3BOJACTBA;
B3aMMOBJIMSIHME anmnapaTtoB. MaTemMaTuyeckoe MOJIeTMPOBAaHUE KaK COBPEMEHHBIH METO/
aHaJlu3a U CHUHTEe3a XMMHUKO-TEXHOJOTUYECKUX IMPOLIECCOB U XUMHUKO-TEXHOJIOTHIECKUX
cucteM. CylHOCTb M LI€JIM MAaTeMaTUYeCKOIro MOJEIUPOBaHUSI 0OOBEKTOB XUMHUYECKOM
TEXHOJIOTMH, (opMbl mpexacraBieHus uHbopMalMKd o0 1poiecce (yrnpabieHus,
perpeccun, auddepeHIaIbHbIe YpaBHEHNUs, HHTErpalibHble YpaBHEHHs, KOHEYHbIE M
KOHEYHO-Pa3HOCTHBIE ypaBHeHus). [locraHOoBKa 3amauyd MaTeMaTHYECKOI'O OIMCAHHSI
nporecca. JIBa moaxoza K COCTABIGHUIO MaTeMaTHYeCKOW MOJEIH Ipolecca:
JETEPMUHUPOBAHHBIN M CTOXACTHYECKUH. VX BO3MOXKHOCTU M cepbl UCIOIb30BAHUS.
Teopus monobusi u aHanus pasmepHocteld. ITonoOHBIE MpeobpazoBaHus, (U3UUECKOE
MOJIeJIMPOBaHKE, METO/Ia XapaKTepUCTHUeCKUX maciuTaboB. OCHOBBI TEOPUU IEepeHoca
KOJIMYECTBA JIBH)KEHMS, JHEPIHMH, MaccChl; T'MJPOJAMHAMHMKA M THAPOAMHAMHYECKHE
NPOLECChl: OCHOBHBIE yPaBHEHMsl [ABWKEHHUS IKUAKOCTEH, THUApOAMHAMHUYECKas
CTPYKTypa IIOTOKOB, CXaTHE€ W IE€peMEIIMBAHUE TIa30oB, pa3/e/ieHUus HEOTHOPOMHBIX
XHJIKUX U Fa30BBIX CUCTEM, NTEpEMEeILIMBAHUE B KUAKUX Cpeilax.

2. TunoBbie MO/IEJIH CTPYKTYPbI NOTOKOB B aNMapaTax HeNnpepbIBHOIO AeiicTBHS

Mopuens uneansuoro cmemenus. BeiBoa quddepeHunansHOro ypaBHeH s MOJIENTH.
Bun  GyHKIMM  OTKIMKAa MOJENM Ha CTaHJApTHBIE BO3MYyIIeHHs. YacToTHBIE
XapaKTepUCTUKH MOJENH. YCJIOBUS peamu3yeMOCTH IIPUHSTBIX JOMYIIEHHH B
[IPUJIOKEHUH K arraparaM XMMHYECKOM TEXHOJIIOrMH. Mojieb 1/1eaIbHOTO BBITECHEHHUSI.
BeiBox muddepenumansHoro ypasHeHus wmozenu. Ilepemarounas dyskius. Bup
(GyHKIMM OTKJIMKA M YaCTOTHBIE XapakTepUCTUKM Mojenu. CpaBHHTeNbHAs OIEeHKa
U/IealIbHBIX MOZIENIEH. DHTPOIUIHAS OLEHKA MePBI YIIOPSAA0YEHHOCTH JABHIKEHUS YACTHULI.
Kanonuueckoe ¥ MUKpoKaHOHHYECKoe pacrpeenenue ['ub6ca. Makrop pacnpeneneHus



KaK BBIPOXEHHE BTOPOrO 3aKOHA TEPMOJMHAMHUKH. Y4YeT pacCesHHs IO BpPEMEHH
npebpiBanus.  SlueeyHass  Mozenb.  CBOWCTBO  JETEKTHPYeMOCTH.  YacTOTHBIE
XapaKTEePUCTUKKU U BUJI DYHKUMU OTKIMKA. BBIBOJ ypaBHEHUs TIPEACIBHOIO rnepexoaa K
MoJend wujaeanbHOro BeiTecHeHHMs. Juddysumonnas moxpens. KomOuHMpoBaHHBIE
(MHOrOmapameTpuueckue)  Mozaenu.  balinacupoBaHue. IlocnenoBarenbHOE U
napajuielibHOe BKIIIOYEHHE SYeeK HJealbHOro CMeIeHUsT U BbITecHeHHs. Mojenb ¢
3aCTOMHOM 30HOM.

3. TeueHue :KHAKOCTH B IVICHKAX, prﬁax, CTPYSIX H NOTPAaHHYHBIX CJ1051X

VpaBHeHUST M TpaHUYHbIC YCJIOBHMSl THAPOAMHAMUKH. TedeHue, BbI3BAaHHOE
BpallleHueM JucKa. [ uapoauMHaMuKa TOHKMX CTEKaloluX MIeHOK. CTpyHHbIE TEYeHUS.
JlamunapHoe TedeHue B TpybOax pasnuyHoil ¢opmsl. [IponospHoe oOTekaHue IMIOCKON
wiactunbl. Ilorpanuunsiii cioi. JIBuwkeHue 4acTull, Kanenib, ITy3blped B JKHUJIKOCTH.
Obmee pewenue ypaBHeHudt Crokca B ocecUMMeTpuyHOM ciyyae. OOTekaHue
cepruecKOd 4YacTHUIbl, KallsId M IIy3bIpsi IOCTYIATENbHBIM CTOKCOBBIM I1OTOKOM.
Cdepuueckue yacTUIlbl B IOCTYNATEILHOM IIOTOKE IPU YMEPEHHBIX M OOIBIINX YHUCIaX
Peitnonbaca. Cdepuueckue Kamid W Iy3blpH B IOCTYIATEIbHOM IIOTOKE IIPH
yMepeHHbIX ¥ Oonpmmx yucnax PeitHonbaca. Obrekanue cepryeckon YacTULbI, KAy
M Iy3bIps CABUIOBBIM IOTOKOM. OOTexanue Hec(hepuyeckux TBEPAbIX YacTHIL.
OOrekanue munubapa (ruiockasi 3aaaua). OOrekanue Je)OPMUPOBAHHBIX Karenb H
ny3sipeii. CTeCHEHHOE JABUKEHUE YaCTHII.

4. Xumuyeckas TEPMOJAHHAMHKA

Cucrema. CocrosiHue CUCTEMBI. Y paBHEHUs cocTosiHUS. DHeprus. Pabota. Terutora.
Hynesoit u nepBblii 3akOHBI TepMOJAMHAMHUKH. OCHOBHBIE 3aKOHBI TepMOXUMUH. O
PaBHOBECHBIX M OOpaTHMBIX Ipoueccax. Bropoil u TpeTuil 3aKOHbI TePMOAMHAMHKH.
JIuneiinas TepMOAMHAMHMKA B 3a/ladaX XUMHUHM U XUMHUYECKOM TEXHOJIOTMH. Y paBHEHHMs
coxpaHeHus. JluccumartuBHas ~ (QyHKUMST MHOTro(a3HOM  TIeTepOreHHOH  Cpejbl.
Coornomenne B3auMHOocTH Om3arepa. Iloroxkum macchl W Teruia B CIUIOIIHOW (pase.
MacconepeHoc B XUMHKO-TEXHOJIOTHUECKAX CHCTEMaxX C y4eTOM HalH4Hs MeX(pa3HbIX
MOBEpXHOCTEH. BapualMOHHBIH NPUHLUMII MMHHMYMa [POM3BOJCTBA JHTPOIUH.
IlpuHiyn MHHMMyYMa [pPUBEIEHHBIX TEePMOAMHAMHUYECKUX MOTOKOB. Ormpejenenne
CpeIHeH TONIIMHEI IUIEHKH B JIUCIIEPCHO-KOJIBLIEBBIX pekuMax TedeHusi. HepaBHoBecHas
TEPMOJMHAMHMKA  HEOOPAaTHUMBIX  IPOLIECCOB B XUMHYECKOM  TEXHOJIOTHH.
Tepmonvnamuueckas  Qynkums  JlamynoBa  Bmanu  OoT  paBHOBecusi. Mertoa
TEPMOJMHAMUYECKUX (YHKIMIA JIAmyHOBa JUIsl BbISIBJICHUST XUMUYECKUX OCLUIIISTOPOB.
CospemenHoe cocrosHue InpobieMbl KojebaTeslbHbIX peakiuuid B XUMUH. DKCEeprs,
IKCEPreTUYECKUH METO]] aHaAJIM3a XUMHUKO-TEXHOJIOTMYECKUX CHCTEM; MH(OPMAaLMOHHO-
TEPMOJIMHAMUYECKHH IIPUHLIMII, UCIIOIB30BaHHE METOJOB OINTHMH3AIMH IIPU CO3JaHHH
9HEPro- MW pecypcocOeperarIiux IMpOU3BOJACTB  (NpsiMble, JIEKOMITO3UI[MOHHBIE,
CTPYKTYPHO-AEKOMITO3UIIMOHHBIE METO/IBI).



5. Macco-u TEJIONEPEHOC B IVICHKAX KHAKOCTH, prﬁax H IJIOCKHX KaHaJ/I1ax

VpaBHeHME M TpaHUYHBIE YCIOBHUSI TEOPUM KOHBEKTHBHOIO TEIUIO- U
maccornieperoca. Juddysus k Bpamaromemycs AUCKy. TeruionepeHoC K IIIOCKOM
lacTuHe. MacconepeHoc B IUIEHKaxX JKUAKOCTH. Termo- M MacconmepeHoc IIpH
JaMHUHApHOM Te€YeHHHM B Kpyryoi tpyOe. Temnmo- m maccomnepeHoc mpu JTaMHUHApPHOM
TeYeHUU B IUIOCKOM TpyOe. Ilpenensubie yucia Hyccenbra npu jnaMuHaApHOM TE€UEHUU
KUAKOCTeW 1o TpybaM pasnuuHor ¢opmbl. Macco- ¥ TEII00OMEH 4YacTHll, Karellb M
ny3plped C MOTOKOM. MeToJ acHUMNTOTHYECKMX AaHaJorMi B TEOpUHM Macco- U
TeruionepeHoca. BHyTpenHue 3aauu o TersiooOMeHe Ten pa3inudHoi ¢popmbl. Macco- u
TeIUI0OOMEH YacTUll pa3jiudyHOM (GOopMbl C HENOABHMIKHOM cpenoi. MacconepeHoc B
MOCTyNaTeIbHOM II0TOKe MpH Maibix uucnax [lekne. Macconepenoc B JHMHEHHOM
CABUIOBOM IIOTOKE MNpu Majbix uyuciaax [lekime. MaccooOMen wacTuil M Karemib C
noTokoM Ipu Oonpimnx uuciax Ilexne (reopus audhy3noHHOrO NMOrpaHUYHOrO CJIos).
Juddysus x chepuueckoidl yacTuie, Kamie U Iy3bIpr0 B IIOCTYIIATENIbHOM IIOTOKE IIPH
paznuunblx yucnax [lexie u Peitnonbaca. uddysus k chepuueckoil yactuie, Kamie 1
nmy3sIpio. B JMHEHHOM CIBHIOBOM IMOTOKE IPU MalibIX 4duciax PelHonbjca U J1100BIX
yucnax [lexne. Jludgdysus x chepe B nocrynarenbHO-CIABHIOBOM ITOTOKE M TOTOKE €
napaboiuyeckuM npoduiem.

6. MaccooOmeH, 0C/10’KHEHHBIH MOBEPXHOCTHOH H/IH 00beMHOH XHMHYECKOH
peakuue

MaccomnepeHoc, OCJIOXHEHHBIH IMOBEPXHOCTHOM XMMHYECKOW peakiuei.

Jnddys3uss Kk Bpamarolemycs JUCKy M IUIOCKOH IulacTHHE MpPU TMPOTEKaHHH
o0beMHON peakuuu. BHeunue 3agayu maccooOMeHa 4YacTull, Kameilb M I1y3bIped ¢
IIOTOKOM IPY pa3ivyHbIX yuciax Ilexne u Hanuyuu oObEMHOM XMMHUYECKOH peakiyH.
BuyTpennue 3ajjaud MaccolepeHoca NpU HaJIUu4ud OO0BEeMHON XMMHUYECKOW peaklUu.
Hecranuonapuslii MaccooOMeH ¢ o0beMHO# peakuuei. I'mapoauHammuka, Macco- U
TEMJI00OMEH B HEHBIOTOHOBCKHX KHJIKOCTSIX. Peosioruyeckue MoJield HeHbIOTOHOBCKUX
HEC)KMMAeMbIX JKMJKOCTeH. JIBH)KeHMe IUJIEHOK HEHBIOTOHOBCKUX  JKHJKOCTEH.
MacconiepeHoc B IUIEHKax pEOJIOTMYECKM CIOXKHBIX KuAKocTed. JIBmkeHue
HEHBIOTOHOBCKHUX XKHUAKOCTEH 10 TpyOam ¥ ka”aiaMm. TerionepeHoc B INIOCKOM KaHalle
M Kpyriod Tpybe (c yderom auccunanuu). ['uapoauHaMHYECKHil TEIUIOBOH B3PHIB B
HEHBIOTOHOBCKHX JKHJKOCTAX. OOTekaHHe MIOCKON IJIACTUHBI CTEINEHHOH JKMJKOCTBIO.
3aToruieHHasl CTPysl CTENEHHOM »XMJAKOCTH. J[BHI)KeHHMe 4YacTHIl, Karesb W ITy3bIped B
CTEIIEHHOM KUJKOCTH.

7. JjeMeHTbl MeXaHHKH TBEPABIX JTHCIIEPCHBIX CPel B npoueccax XHMHYECKOMH
TEXHOJIOTHH

CTpyKkTypa U CTPYKTYpHBIE CBSI3U TBEpJIbIX AMCIEpCHBbIX cpei. Iloustue dopm u
pasMepoB TBEPABIX YaCTHLl, TIPAHYJIOMETPHUYECKOIO COCTaBa, CBITYYECTH, CHJI
B3aMMOZIEUCTBUSL MEX/y YacTulamu. Peosoruyeckue CBOMCTBA ChITyYHUX MaTepHaJIOB,
KOHTAKTHBIE CHJIbI BHEIIHErO0 TPEHHS U a/re3MOHHBbIE CBOWCTBA CHITYYHX MaTepHaJIOB.
JIBYOKEHHE OXMXKEHHBIX TBEpABIX JUCIHEPCHBIX CHCTeM. [ICeBIOOXKH)KEHHBIE CIIOH.



[Ipoueccsl Temno- ¥ MaccomepeHoca B IICEBHOOKMIKEHHBIX CJIOSX. MexaHudeckue
npoueccel. [lponeccel u3MenbueHus M u3Menbyalole MawmuHbl Knaccudukamms
[pOLECcCOB U MalMH. TUIbl ApoOUIOK (11eKOBbIE, KOHYCHBIE, BaJIKOBbIE, MOJOTKOBBIE U
poropusble). Tunsl Mmensuun (6apabanubie — HeHTPOOEKHBIE U BUOpALIMOHHBIE, YIapPHOTO
neictus U Ap.). CmecuTeny Chlllyuynx MatepuaioB, KHHETHKA ITPOLIECCOB CMEILICHHUS.

8. TemnoBble npoueccol

OcHoBHBIE ypaBHeHUsl mpoleccoB. Kiaccupukaius HCIOJIb3yeMbIX alapaTos.
TennmooOmenHukn ¢ mnepenayeit Teruia 4vepes crenky. KunstwibHuku. OCHOBHBIE
nepemMeHHele npouecca. OOBEKTBI € COCPEAOTOYEHHBIMM M paclpe/iesIeHHbIMU
napamerpamu. [Ipumepsl. TertooOMenHuku cmemenus. TennooOMeHHUKH ¢ UeaIbHON
U30JsI e, TEIUIOOOMEHHUKH C IOTepsSIMU Terjla 4depe3 CTeHKy. Maremaruueckue
MOJIENIM  KOXYXOTPYOHBIX TeruiooOMeHHUKOB. Bbinapubie anmnapatsl. OCHOBHBIE
ypaBHeHHs. Maremaruyeckas MoJiellb OJHOKOPITYCHOH M TPEXKOPITYCHOHM YCTaHOBKH.
TeriooOMeH u3nydeHueM. 3aKOHBI TEIUIOBOTO M3iydeHHs. TeroodMeH u3jydeHHeM
MEJK/J1y TOBEPXHOCTSIMHU TBEPJIbIX TEJI, MEIKY I'a30M U TBEP/I0H MOBEPXHOCTHIO.

9. Muddy3nonnbie npomneceol

MaremaTHueckoe OIMCaHUe paBHOBECHUS B MHOIOKOMIIOHEHTHBIX CHUCTEMaX.
TepmogvHamMuKka paBHOBECHBIX M HEPAaBHOBECHBIX COCTOSsHMM. Maremaruyeckoe
ornucanue mnpoueccoB audpdysun. Oxnodaznas HernoiBrkHasi cpexa. CrauuoHapHas
mpdysus B aBmkymuxcs cpenax. /lup¢ysus B MHOrOKOMIIOHEHTHBIX CHCTEMaXx.
Huddysnonnsiii noreHuuan. Macconepenaya B qudy3uoHHBIX Tpoureccax. Mojenu
macconepenaud. [lnenounsie u pacubuiMTeNIbHBIE KOJOHHBI Maremaruyeckue MoJIesH
anmnaparoB C IIOBEPXHOCTBIO KOHTAKTa, 00pa3ylolleics B pouecce ABUKEHHUS TOTOKOB.
Moyenn  Tapenbuatbix  KOJOHH. Mozenn  HacajouHbiX  KosioHH. Jledopmarius
MaTeMaTH4YeCKUX MoOJAeNed IpW  U3MEHEHUM T'HIAPOJAMHAMHYECKHX  PEKHUMOB.
Maremarryeckass MOJEIb dMYJIbralluOHHEIX KOJOHH. MOJIEH ITyJIbCAIIMOHHBIX KOJOHH.
Mopenu poTalMOHHBIX armapaTos.

10.MaremaTHYeCKHE MO/E/IH CYIIHJIBHBIX YCTAHOBOK

Kuneruka CYLIKH. KonrakTHEIE CYLIHIIKH. C}’LUHJTKH CO CTallMOHapHBIM CJIOEM.
CYH.IHHKH C NICEBAOOKMKECHHBIM M JIBHXXYIIUM CJIOEM. OcobGeHHOCTH MaTeMaTHYeCKOro
OIMMCaHHs CYHIHIIOK.

11. MaTtemaTH4ecKkne MOAE/IN KPHCTALIH3AUHOHHBIX YCTAHOBOK
Onucanye pocra KpUCTaJUIOB W 3apojbiieobpasoBanus. THIBI HCHONB3YyEMbBIX
KPHUCTAJIN3aTOPOB. MaremaTuyeckue MOIeNId KPUCTAIIM3ATOPOB Pa3IMYHOro THIIA.
12. MaTemaTH4YeCKHe MOJEJIH NPOLECCOB pa3/ieeHns

PaBHoBecue M Maccomepeiada B CHCTEMAX IKHIKOCTb-KHAKOCTh.  THIIBI
HCIIOJIB3YEMBIX OJKCTPAKLUMOHHBIX anmnaparoB. MareMaTuyeckKue MOJENH KOJOHHBIX



OKCTpakTopoB. Pexrudukanuonnsle u abcopbuuonnsie anmapartsl.  Onucanue
PaBHOBECHSI B CHUCTEMaX JKUAKOCTB-NApP, KUIKOCTb-ra3. THIbl peKTU(PUKALMOHHBIX M
abCOpOLMOHHBIX allapaToB, HX MaTeMaTHYeCKOe OMucaHue. MaremaTHyecKue MOJeTH
MeMOpaHHBIX ycTaHOBOK. OOIas XapakTepucTika MeMOpPaHHBIX CIIOCOO0B passieneHus
cmeceit. Mx xmaccuduxanmsa. Bupelr memOpan. Onucanue mpoliecca IepeHoca B
MeMOpanax. MaremaTuyeckue MoJend (QUIBTPAIMOHHBIX YCTAHOBOK, YCTaHOBOK
obpaTHOro 0cMoca, NepPBarOPAIIMOHHBIX YCTAHOBOK.

13. I'omorennble XHMHYECKHE PeaKTOPbI

['oMorennsle m30TepMUYecKHe peakTopbl. Kraccudukaiusi peakTopoB 10
THAPOJMHAMHYECKOMY TIpu3HaKy. Peaxtop nepuoauueckoro peidctBusi. [IpoTounbiit
peaktop ¢ Memankon. Kackan peaktopoB wuaeanbHoro cmemeHus. OnTuMalibHOE
COOTHOLIEHHE OOBEMOB  pEakTOpOB B  Kackajae. Peakrop ¢ NpOJOJIBHBIM
IepeMelBaHieM I10TOKa (JIaMUHApHbIA M TypOyJeHTHbIH pexum). Beibop Tuna
peakTopa ¢ y4eTOM CEeJIEKTUBHOCTH peakuuu. MUKpPO- U MakpoCcMellleHUe B peaKkTopax.
Pacyer peakTropa Ip¥ IIPOM3BOJILHOM paclpelieJleHUd | BpeMeHH IpeObIBaHus
pearupyromieid cmecu. KoMOMHMpOBaHHbIe MOJed peakTopoB. IIpuMepsl MOCTpOeHMs
MaTeMaTHYEeCKUX MOJIEJeHd M pacyeT HEKOTOPLIX THUIIOB MMPOMBIILIIEHHBIX PEaKTOPOB.
DOTOXUMHUECKHE  pPEeaKTOpBbI. I'oMorennbie  HEM30TEPMHUYECKHE  PEaKTOPBI.
Knaccupukanus peakTopoB IO IHEPreTHYECKOMY TMpHU3HAKY. AJauabaTHyecKue u
nojuTponuyeckue peakrtopel. CpaBHenue d(pdexTuBHOCTH aauabaTHYECKUX H
U30TEPMUYECKHX pPEaKTOpOB. AnuabaTHyeckue U IOJUTPOITHYECKUE pPEaKTOpPhl C
IPOJONBHBIMU NepeMeliuBanusiMU. KoMOMHMpPOBaHHBIE MOJENH HEH30TePMHUYECKUX
peakTopoB. OnTHMaibHbIE NMPOGHIN TeMmIepaTyp B Kackaje peakTopoB M TpyOuaTom
MIOJIMTPOIIMYECKOM peakTope. OntuMusanus Tpyo4aToro peakropa ¢ MpoMeKXyTOYHBIM
BBOJIOM XOJIOAHOM pearupyroiiei cMecu. ABTOTEPMHUYECKUE PEaKTOphl. Y CTOHYHBOCTH
paboThl anradaTHYecKuX W IOJUTPONMYECKUX PEAKTOPOB. B3aUMOCBS3hL YCTOMUYMBOCTH
M CceleKTUBHOCTH. Ilpumepbl mnocTpoeHus: MareMaTHYeCKHX MOJeNell Hu pacyera
HEKOTOPBIX THIIOB ITPOMBIIIICHHBIX HEU30TEPMHUYECKUX PEaKTOPOB.

14. I'eTeporedHble XHMHYECKHE PEAKTOPDI

['eTeporeHHble  KaTalIUTHYECKHE PpEAKTOPbI, KJIACCH(DUKALMS KaTaJIMTHYECKUX
pPEaKkTOpOB IO KOHCTPYKTHBHOMY M THUAPOAMHAMUYECKMM Ipu3HakaM. OjHO- H
MHOTOCJIOIHBIE PEaKTOPBI CO CTALMOHAPHBIM ClI0eM KaTaiu3aropa. KBasuromorenHas u
reTeporeHHas mojenu. lopsywe TOYKM B peakTope €O CTAlHOHAPHBIM CIIOEM
Karanusaropa. ONTUMM3alUs  MHOTOCIOMHBIX — KAaTAIMTHYECKUX  PEaKTOPOB  C
MPOMEXYTOYHBIM BBOJIOM XOJIOAHOM pearupyromuieit cmecu. OnpeaeneHue mpoaoibHOro
1 pajinalibHOro NepeMelBaHus B aiiadaTHYeCKUX peakTopax Co CTAl[HOHAPHBIM CII0EM
Karajau3atopa. Y4eT naJileHusl akKTUBHOCTH KaTaln3aTopa U M3MEHEHHE CeJIeKTHBHOCTH.
YCToiHuMBOCTE peakTopa €O CTALMOHAPHBIM CJIOEM KaTajlu3aropa M BeIGOp nuamerpa
TpyOOK. ABTOTEPMHYECKHE KaTAIMTHUECKHE PEaKTOPhl. PeakTophl ¢ MCeBI00KHIKEHHBIM
cioeM Kkartanusaropa. JIByxdasmas u rpexdaznas mojenn peakropa. PeakTopel ¢
JABHOKYIIMUMCSL CJIOEM KaTaju3aTopa. Y4YeT WM3MEHEHHs] aKTHBHOCTH Karaju3aTropa B
peakTopax ¢ ICEBAOOKMKCHHBIM M JIBHXYIIMMCS clloeM KaTtaiusaropa. [loHsThe o



MHOTrO()a3HbIX KaTalMTUYECKHX peakTopax. IIpuMephbl MOCTPOeHHsS MAaTeMaTHYeCKHX
MOJie/ie pacueTa HEKOTOPHIX THIOB MPOMBIIUIEHHBIX KaTaJMTHYECKUX pPEeaKTOpOB.
['a30)KHAKOCTHBIE M JKMAKOCTB-)KMIKOCTHblE peakTopbl. Knaccudukamms 1o
KOHCTPYKTUBHOMY W TIHJIPOJAMHAMHUYECKUM IpH3HakaM. Peaktop ¢ Memanko#.
Tapespbuareie U Haca0uHBIe peakTOpbl. Mo/IesIb MI€ATBHOIO BBITECHEHHMS B ra30BOM M
KUIKOH (asax. CUMMETPHYHBIE H aCHMMETPHYHBIE SYEeUHbIe MOJICIH C 00pa30BaHHEM
TBep/oi (asbl. OCOOEHHOCTH COCTAaBIICHHMSI MATEMaTUYECKOH MOJENHM MHOro(hasHOro
peakTopa. IlpuMeps! cocraBiieHds MaTeMaTHYECKHX MOJEIel M pacdeTa HeKOTOPBIX
THUIIOB ra30)KUAKOCTHBIX PEeaKTOpoB. PeakTops! [uis npoBeieHus MpoIeccoB B CUCTEMAX
ra3-Teprioe. Kiaccuduxanusi NpOMBIILIEHHBIX PEakTOPOB 110 KOHCTPYKTHBHOMY H
THAPOIMHAMMYECKOMY IpU3HakaM. Mozenn peakTtopoB ¢ TBepaoil (asoii. [Tpumep
COCTaBJICHHsA MaTEMaTHYCCKUX MOJIEJIEH U pacyeTa peaKTOpPOB JJIsi OKUCIIEHHs CEPHOIO
KoJTYe/laHa U U3BJIEYEHHs METAJIIOB U3 PY/I.

OcHoBHas JiuTepaTypa

. A.T". Kacatkun. OCHOBHBIE HPOIECChl M anmnapaThl XMMUYeCKOH TeXHOIOTHH. M.
Xumus, 1973, 750 c.

2. A.H.IInanosckuii, ITU. Hukomaes. Ilpouecchl M anmapaThl XMMHYECKOH u

HeTexuMuueckoii Texnosorun. M.: Xumust, 1987, 496 c.

B.B. Kadapos. OcnoBs! macconepenaun. M.: Beicmas mixona, 1979, 494 c.

4. J1.A. bapanos, A.B.Bssemun, A.A.T'yxman u zap. Ilpoumecchl ¥ anmapartl
xumudeckou texHosorud. Tom 1. OCHOBBI TeopuM NPOLECCOB XMMHUYECKOH
texHosioruu / ITox pex. akan. A.M. Kyrenosa. M.: Jloroc, 2001, 600 c.

5. /. A. bapanos, B.H. biunuues, A.B.Bsssmur u ap. Ilpoueccsl M anmaparsl
XAMHAYECKOM TexHoJioruu. Tom 2. MexaHuueckue W THPOMEXaHUYECKHE
npoueccsl / Ilox pen. akax. A.M. Kyrenosa. M.: Jloroc, 2001, 600 c.

6. B.I'. Alinwreiin, M.K. 3axapos, I".A. Hocos u ap. O6ummii Kypc Mmporeccos
annapaTroB XuMH4YecKon texnosoruu. Kuura 1. M.: Xumus, 1999, 888 c.

7. B.I'. Aitnreiin, M.K. 3axapos, I''A. HocoB u ap. O6mmii Kypc MpoleccoB u
anmnapaToB XMMUYeCKou TexHoyoruu, Kuura 2. M.: Xumus, 2000, 860 c.

8. B.B. Kacapos. Meto/ibl KHOEpHETHKM B XMMHUHM M XUMHYECKON TEXHOJIOrHU. M.:
Xumus, 1985, 444 c.

9. A.B. JIsikos. Teopus temnonpoBoanoctu. M.: Beicias mkomna, 1967, 600 c.

10.0. JleBenwnuib. MmxenepHoe oGopmieHrne XMMUUYECKHX TTPoLieccoB. M.: Xumus,
1969, 620 c.

W

Hononnurensuas aureparypa

1. AM. Kyreno, A.Jl. ITonsnun, 3.J1. 3anpsinoB, A.B. Bsizsbmun, J[.A. Kazenus.
Xumuueckas rujipoaunamuka. M.: Biopo Ksaurym, 1996, 336 c.

2. O.M. Konsuosa, I0.J1. Tperssikos, JI.C. lopnees, A.A.Bepreren. Henuneiinas
AMHAMHUKa U TEPMOAMHAMHKA HEOOPAaTUMBIX MPOLIECCOB B XMMHUU U XUMUYECKOM
TexHonoruu. M.: Xumus, 2001, 408 c.

3. IO.W. dpitHepckuit. MeMGpanHble npouecchl pasieieHus KUIAKUX cMeceif. M.:



Xumus, 1975, 229 c.

4. JI.A. ®pank-Kamenenxuid. Jluddysus u rerionepenaya B XMMHUECKOH KHHETHKE.
M.: Hayxka, 1987, 802 c.

5. Teopus tennomaccoodmena / Ilox pen. A.W. Jleonthesa. M.: Bricinas mkona,
1979, 496 c.



