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COJAEPXAHUE

OBIIUE ITPABUJIA TPOBEJAEHUSA IABOPATOPHBIX PABOT

JJABOPATOPHASA PABOTA Ne 1

AJIKNJINPOBAHUE TOJIYOJIA TPONIUJIEHOM

1 KpaTkue cBeeHus 0 mpoueccax aaKWINpOBaHUS

1.1 ADKUIUpYrOIUE areHThl U KaTaIu3aTOPbl

1.2 DHepreTnyeckas XapaKTEpUCTUKA PEAKLUI aIKWIAPOBAHUS
1.3 Xumus ¥ TEOpETUYECKUE OCHOBBI AIKMJIMPOBAHUS APOMATHUECKUX
COETMHEHUH

1.4 Kuneruka npoiecca

1.5 TexHoNmormueckoe ohopMIIEHHE TIpoIecca

1.6 OcHOBHBIE TPOTYKTHI U 00IACTH NX TPHUMEHEHUS

2 Tlopsinok mpoBeneHus J1abopaTopHOil paboTHI

2.1 OcobGenHocTH pabOTHI 1 TaOOPATOPHOH YCTAHOBKH

2.2 AHanu3 MpoayKTOB M 00paboTKa pe3yabTaToB

3 KoHTpobHBIE BOIPOCH! ISl TOATOTOBKH K 3aIIUTe paboTHI

JIABOPATOPHASI PABOTA Ne 2

JETMAPUPOBAHUME BTOPUYHOI'O BYTHJIOBOI'O CIIMPTA B
METWIDTUJIKETOH

1 ®U3HKO-XUMHYECKHE 3aKOHOMEPHOCTH MPOIIECCOB JETHAPUPOBAHIS
1.1 TepmoarHamMuKa peakuil JeruapupOBaHUs

1.2 KaTtanu3 1 MEXaHu3M peakUui JeTuApUpOBaHUS

2 Tlopsinok mpoBeneHust paboThI

2.1 OcobOenHocTH pabOTHI U TAOOPATOPHOH YCTAHOBKH

2.2 Xox paboTsr

2.3 AHanu3 MpOIYKTOB Peakiuy U 00paboTKa 3KCIEPUMEHTAIbHBIX
pe3ysbTaToB

3 KoHTpobHBIE BOIPOCH! TSI TOATOTOBKH K 3aIUTE paboThI
Jlurepatypa
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3 KoHTpoJIbHBIE BONPOCHI AJIl MOATOTOBKH K 3allUTe padoThI

1) HazHauenne mpoleccoB THAPUPOBAHUS U JETHAPHUPOBAHUS,
MPOAYKTHI, TOITy4aeMble B pPE3yNbTaTe ITHX MPOLECCOB, MX CBOMCTBA H
005acTb MpUMEHEHUSL.

2) KatanuzaTopsl NpoueccoB rupUpPOBaHuUs U JETUAPUPOBAHUS.

3) XumMu3M M MeXaHM3M  IPOIECCOB  THAPUPOBAHUSI U
JETUPUPOBAHUS.

4) TepMonmuHAMUKa M KHHETHKa IIPOIECCOB THAPUPOBAHUA U
JETUPUPOBAHUS.

5) Texunonorudeckoe 0OpMIICHHUE ITHX MPOIIECCOB.

Jlnteparypa

1. JIebene H.H., Maxkapos B.H., IlIser B.®. Teopusi XxumMmuueckux
MPOLIECCOB OCHOBHOTO OPraHMYECKOT0 M HETEXUMHUUECKOro CHHTE3a. — M.:
Xumus, 1984.

2. JlebeneB H.H. Xumus u TEeXHOIOTHsI OCHOBHOTO OPraHUYECKOTO U
HedTexuMuueckoro cuaresa. — M.: Xumus, 1987.

3. benos I1.C., Bummskosa T.II., Ilaymxun .M. IIpaktumym mno
HeTeXuMUIeckoMy cuHTe3y. — M.: Xumus, 1987.

4. Tlaymkun .M., Anenscon C.B., Bummnskosa T.II. Texnonorus
HedTenmuueckoro cuuresa. Y. 1,2 — M.: Xumus, 1973.

5. Mamua M.A., Mapxkos [1.U. AnkunupoBanue OeH3oja onedpuHaMH.
M.: T'ocxummsznat, 1957.

OBIIUE NPABUJIA TPOBEJEHUS TABOPATOPHBIX PABCN

JlaGopaTtopHbie pabOTBl MO OOMmIEH XWUMHYCCKOW TEXHOIOTHH
MPOBOJISAITCS CTYACHTAMU TI0J] PYKOBOJICTBOM IIpPEToiaBaTeis u JadopaHTa.

Ilepen HayaioM BBIIOIHEHHS paOOTHI CTYAEHT 00s13aH 03HAKOMUTHCS
C TEOpPETUYECKUMH OCHOBaMH MpOLEcca, MPOBOAMMOTO B J1aOOPaTOPHBIX
YCIOBUSAX,  OCOOCHHOCTSAMH  JabOpaTOpHOHW  YCTaHOBKH,  (PH3HKO-
XUMHYECKUMHU CBOMCTBAMH HCXOJHBIX BELIECTB M NMPOAYKTOB, a TAKXKE; C
npaBujgaMu O€30MacCHOCTH TPH BBHIMOIHEHHMH paboThl. [lanmee cTyneHT

00s13aH

O3HAKOMUTBHCA U YACHHUTH MOPSAAOK BBIITOJIHCHUSA pa6OTBI, aHaJin3a

MOJIy4aCMbIX MPOAYKTOB, MCTOAUKY o6pa60T1<1/1 PE3YIbTATOB.
ITocne MPOBCACHUSA IMOAT OTOBUTCIbHBIX pa60T CTYACHT MOJIy4acT y
npernogaBareisd pas3pClICHUC Ha BbIITOJIHCHUC HpaKTH‘-IGCKOﬁ gacTu"

paboTsI

, 4TO 3aK/IIo4acTCd B IMPOBCPKC IMPCIOAABATCICM  CTCIICHU

MOATrOTOBIEHHOCTHU CTYJIEHTa K JaHHOH pabore.

ITo oxkOHYaHUHM MPaKTHYECKOH YacTh pabOTHl CTYIEHT MpEACTaBIsIeT
MpenojaBarento IMONyYeHHble B  XoAe paboTbl  MpeABapUTENbHBIC
pe3yapTaThl U MOCIE UX YTBEP)KAEHUS IpernoAaBaTeleM MPUCTyNaeT K UX
00paboTke. OKOHUATENbHBIE PE3yIbTaThl Ja0OpPaTOpHOH PaObOTHI JOIKHBI
ObITb TpEeNCTaBlICHBI B BHIAE OT4eTa. Marepuan B OTYETE HEOOXOIUMO
M3J1araTh B CIEAYIOLIEN MTOCIEN0BATENBHOCTH!

1

. @opmynupoBka wenu JabopaTopHOH pabOTBl W KOHKPETHOE

COACPIKAHUC 3aJaHUS.

2
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. Kpatkuii Teopernueckuii 0630p 1o teme.

. JlaHHBIE O CBIpbE U peakTHBax ((U3. CBOWCTBA, KOIUYECTBO).

. Cxema 1a0opaTOpHOW YCTAHOBKH H €€ OIHCAaHHE.

. logpobHoe onucanue xona paboTHI.

. TaOnHIIBI SKCTIEPUMEHTAIBHBIX TaHHBIX.

. PegynbTaTe aHanmm3a moay4eHHBIX IPOAYKTOB.

. O6pabotka OKCIEPUMEHTANBHBIX  JaHHBIX, COCTaBJICHHE

MaTepHaIbHOro Oananca, TaOIULbI, TpapUKH, PACUETHI U T. 1.

9

. BerBon o pabore.

Ha6opaTopHa;1 pa60Ta CUHTAeTCA 3aKOHUYCHHOH IOClE ¢¢ 3alllThI
CTYACHTOM. Ilo pe3yiabTaTaM, MPECACTAaBJICHHBIM B OTUCTC, U PC3yJibTaTaM
3alllUThI pa60TbI npernoaaBaTciib OLICHUBACT pa60Ty CTYJACHTA.
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Ilpasuna 6e3onacnocmu npu npogedeHuu padomot

1) K pabore pomyckaloTcsi CTYACHTBI, H3YYMBIIME HECTOSILEE
PYKOBOJICTBO M MPOLIECAIINE OO HHCTPYKTaXK IO TEXHUKE OE30IIaCHOCTH
B J1a0OpaTOPHH.

2) Ilpuctynate K paboTe TOIBKO C pa3pelIeHus MpernoaaBaTes.

3) OkcrmyaTHpOBaTh  YCTaHOBKY — pa3pemaercss  TOJNBKO  IpH
paboratoreii o0miell BEHTWISLHUY B TaOOpaTopuu.

4) Ilepen HauanoMm paboTHl HEOOXOIUMO YOETUTHCS B MPAaBUIBHOCTH
cOOpKHM YCTaHOBKH, HCIPaBHOCTH JIMHUI OTBOJA rasza B aTMmocdepy, NoABoAa
W OTBOJA BOJBI B XOJIOAMJIEHUKH, TEPMETHYHOCTH BCEX COEINHEHUH.

5) Bxiroyats 31eKTpo0OOrpeB peakTOPOB pa3perraeTcsi TOINBKO Yepes3
JIATP.

6) Kateropuuecku  3ampemiaercss  OCTaBIsATh  YCTaHOBKY  0e3
MpUCMOTpa.

7) ocne 3aBepieHust pabOTHI HEOOXOMMO MPUBECTH pabovee MECTO
B MOPSIIIOK.

JJABOPATOPHASA PABOTA Ne 1
AJIKHJINPOBAHUE TOJYOJIA TPOITMJIEHOM

1 KpaTtkue cBeieHusi o npoueccax aJKuJIMPOBAHUS

AJNKUIHpOBaHME — ATO TPOLECC BBEIACHMS AJIKWIBHBIX TpYyNI B
MOJIEKYJIBI OPTaHUYECKUX U HEKOTOPBIX HEOPTaHMUYECKHUX BellecTB. Peakuun
AIKUJIMPOBAHUS HMMEIOT OYeHb OONbIIOE NPAKTUYECKOE 3HAYCHUE JUIS
CHHTE3a aJKHJIapOMaTHYECKUX COEAWHEHUH, n3onapaduHOB, MEPKAIlTaHOB,
cynb)UI0B, aMHUHOB, NPOCTHIX OJPUPOB H T. O. AJKAIUPOBAHHUE
apOMaTHYECKUX COEIUHEHMM HCIONB3YIOT B IPOMBIIUICHHOCTH — AJA
MOJTYYEHUS] BAKHBIX TNPOMEKYTOYHBIX TMPOAYKTOB HEPTEXHMMUUYECKOTO
CHHTE3a, KOTOpHIE, B CBOIO OYEpEdb, MCIOAB3YIOTCS JUIS MOJy4EHHS
MOHOMEpOB, MpPHCATOK K MaciaaM, KOMIIOHEHTOB MOTOPHBIX TOIUIMB,
MTOBEPXHOCTHO-aKTUBHBIX BEIIECTB U T. .

1.1 Ankunupyromye areHTsl ¥ KaTaJIu3aTophl

B ocHoBe mpouecca  anIKWIMpPOBaHWSA ~ JISKUT  peakuus
ANEKTPOPUIBLHOTO 3aMeIleHHs MPOTOHA BOAOPOJAA Ha ANKUIIBHYIO TPYIITY.
Takyro peaknnio MOKHO NPOBECTH, MCIIONB3Ys PA3IUYHBIE AKMIIUPYIOIIHE
areHThl, KOTOPHIE MOYKHO Pa3JeuTh Ha TPU TPYIIIbI:

29
Omert 1 (200°C):

GHz = w =0,109r - Bomopona Brase
5= %856 =0,611r — OyruneHa Brase

Omnprt 2 (250°C):

GHz = % =0,120r - Bomopoaa Brase

Gy = %856 =0,730r — OyruneHa Brase
Omnsrt 3 (300°C):

GHz = % =0,131r — Bomopona Brase

Gg = %256 =0919r - OyruneHaBrase

5) Ha ocHoBaHumn OKCIICPUMCHTAJIbHBIX U PACUCTHBIX JaHHBIX CTPOUM
MaTCpUuaJIbHbIC OanaHChI BCEX OIBITOB.

Tabnmuna 4 — MatepualibHbIN OalaHC ONBITOB

TeM“eEa' B3sto Mmacca, r %, Hosyyeno Mmacca, r %,
Typa, °C mace mace
200 Byranon -2 | 8,08 100 | MDK 3,93 48.6
Byranon -2 | 3,23 40,0

Bopa 0,20 2,5

Bonopon 0,11 1,3

Byrtunen 0,61 7,6

Htoro 8,08 100 | Utoro 8,08 100

Amnajoruyseie Ta6J'II/IL[BI COCTaBJIAIOTCA AJIs BCEX OIIBITOB.
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Jauna 3- COZ[ep)KaHI/IG KOMITIOHCHTOB B ITPOAYKTAX pCaKInun

[ Temneparypa Cosep:xaHue KOMIIOHEHTOB B MPOAYKTAaxX
B peakTope, MeTHIITHIIKETOH 2-Byranoa Boaa
°C % macc. r % macc. r % macc. r
200 53,4 3,93 43,9 3,23 2,7 0,20
250 59,8 4,32 36,9 2,67 3,3 0,24
300 67,1 4,72 28,7 2,02 4,2 0,30

3) OmpenensieM cTeneHb NpeBpalieHus] OyTaHoMa, BEIXOA MPOIYKTa U
CENIEKTUBHOCTH Iporiecca s omnbita pu 200°C:

x 291 =Ck 1000, = 308323 100 _ co0s
H b
G
B= M9_K’¢’.100%=ﬁ-100%=50%
MD3K, T ? 6
SZM.loo%zi-IOO%z%,lS%
Gyox+Go 3,93+0,2

HJ’IH OCTAJIBHBIX OIIBITOB PaCUCT BCACTCA aHAJIOTMYHO.

Ha ocHOBaHmMM pacueroB CTpOATCS  3aBUCHUMOCTH  CTENEHU
npeBpaimeHusi OyTaHoNa, BBIXOAA METHIIITHIKETOHA W  CEIEKTUBHOCTH
Mpolecca OT TeMIEPaTyphl.

4) OnpenensieM COCTaB BOAOPOJCOJEPIKAIIETO Ta3a MO ypaBHEHUSIM
XUMHYECKUX PEaKIIUil:

74 72
CH3—C|H—CH2—CH3 — CH3—?—CH2—CH3 + H,

OH 0

74 56
CH3—C|H—CH2—CH3 —— CH,-CH=CH-CH; + H,O

OH

5

a) HeripenenbHbIe yrieBoaop OAbL.
6) XJI0pIpOU3BOIHbBIE YTIECBOIOPOIOB,
6) CiupThl ¥ 3QUPHL

OneduHbl (3TUICH, TPONMHWIEH W T. JI.) HMCIOT TIEPBOCTCICHHOE
3HAQUCHHWE B KAYeCTBE AIKWIMPYIOUIUX areHTOB. BBHIY OTHOCHTEIBHOM
JeUIeBU3HBI MMM CTaparoTcs MOJb30BaThCI BO BCEX CiydyasX, TIE 3TO
BO3MOXKHO. [71aBHOe mnprMeHeHHe OHHM Hauum aig  C-aTKuIHpOBaHUS
napa(uHOB H apOMATHYECKUX COCAUHCHHI.

ANKUIIMpoBaHUe ONe(pHUHAMU B OOJBIIMHCTBE CITy4acB MPOTEKAET IO
WOHHOMY MEXaHH3MY 4Yepe3 MPOMEXYTOYHOEe oOpa3oBaHHe KapOOKaTHOHOB
U KaTaIM3UPyeTcsl IPOTOHHBIMH U allpOTOHHBIMH KHCJIOTaMH. PeaknnoHHas
CIOCOOHOCTh OJIGQUHOB B pPEaKUHUAX TaKOro THUMA ONpenenserca HxX
CIIOCOOHOCTBIO 00Pa30BHIBATH KAPOOKATHOH:

RCH=CH, +H* - RC*H - CH,

HOBTOMy YAIMHCHUC U PA3BCTBJICHUC LICIIK YTJICPOAHBIX aTOMOB B
Oﬂe(l)I/IHe 3HAYUTEILHO MOBEIIIACT €r0 CIIOCOOHOCTH K AJTKUJIMPOBAHUIO:

CH, = CH, < CH, —CH = CH, < (CH,),C =CH,

B psne ciaydaeB ankuimupoBaHUE olepUHAMH MOXET MPOTEKaTh IO
pajuKaibHOMY MeEXaHU3My. 31ech MNPOMEXYTOUHBIMH  AKTUBHBIMH
YacTUI[AMU SIBJISIFOTCS. CBOOOIHBIE paIuKaibl, OOpPa30OBaHHIO KOTOPBIX
CIOCOOCTBYET MPHUCYTCTBUE WHUIMATOPOB PAAMKAIBHO-LEIHBIX PEaKIIHii:
OpPraHWYecKHE TMEpPEeKUCH, IUHATPUIT a300MCHU30MACISHOW  KHCIIOTHI,
yIABTPaQHOJICTOBBIC JTyUH.

XopnpoU3BOIHBIE YIIIEBOAOPOAOB SBISIFOTCA — ANKHJIUPYIOIIMMH
areHTaMu HamOoJee MMPOKOro IuamnasoHa AedcTBUs. OHM NMPUTOJHBI IS
ANKWIMPOBAHUS 110 aTOMaM YIJIepoAa, KUCIOPOAa, CEphl, a30Ta, a TAKKe JUIs
CHHTEe3a OONBUIMHCTBA 3JEMEHTO- M METaJUIOOPTaHMYECKUX COCAWHEHHH.
[IpumeHenue XJIOpPHPOM3BOMHBIX PALMOHAIBHO [UIS TEX IPOLECCOB, B
KOTOPBIX HX HEBO3MOXXHO 3aMEHUThb HWJIM KOIJA HCIIOJIb30BaHUE
XJIOPIIPOM3BOIHBIX ~ JIEIIEBJIC,  4YE€M  HCIOJb30BaHHE  ONEe(UHOB.
Anxunupymomiee JAEUCTBHE XJIOPIPOU3BOAHBIX IPOSABIAETCS B TPEX
pPa3IMYHBIX TUOAX B3aUMOACHCTBHSA: 3JEKTPOQUIBHOM 3aMElICHUH,
HYKJICO(QHIBHOM 3aMEIlEHHH W B CBOOOAHO-PaIUKAIBHBIX Ipoleccax.
MexaHu3M 3IeKTpOQHIBHOIO 3aMEIICHHUs XapaKTepeH TIJIaBHBIM 00pa3oM
IUIsl allKUJIMPOBaHHS TI0 aTOMy YIJepoAa, HO, B OTIMYME OT ONEe()UHOB,
peaKIuy KaTaIM3UPYIOTCS TOJIBKO allPOTOHHBIMH KHUCIOTaMHU:
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RCl+ AICl, — R**Cl-AI° Cl, <> R" + AICI,

PeaKI_II/IOHHaH CITOCOOHOCTD AJTKWJIXJIOPUAOB 3aBUCHUT OT MOJIApHU3aNN
cBs3u C—Cl unau oT cTaOMILHOCTH Kap6OKaTI/IOHOB M TOBBIMIACTCA IIpU
YAJIMHCHUHU U pa3BCTBJICHUN aJIKUJILHOM TpYIIbL:

C,H,Cl < (CH,),CHCI < (CH,),CCl

AJ'IKI/IJ'II/IPOBEIHI/IC ClIupTaMu " 3(1)I/IpaMI/I Hamio MCEHEC MIUPOKOC
MMPHUMCHCHUC. CHI/IpTI:I MOr'yT HUCHOJb30BAaTHCA I QAJIKWIUPOBAHUA 110
aToOMaM KHUCJIOpOoJa U a3oTa. KaTanmaTopaMH B OTOM CJIy4dac ABJIAIOTCA
MMPOTOHHBIC KUCJIOTHL.

1.2 DHeprerudeckasi XapakTepUCTHKA PEAKIUi aTKUIMPOBAHUS

B 3aBuCHMMOCTH OT amKWIMPYIOIIEro areHTa M THUIA pa3pbIBaromieiics
CBA3M B QJIKWIHPYEMOM BEIIECTBE IPOLECCH AJKUIUPOBAHUS HMEIOT
CIJIBHO pa3lnYaroliyecss HHEPreTUYECKHE XapaKTEpUCTHUKU. 3HAYCHHS
TErIOBBIX 3P QEKTOB sl Ta3000pa3sHOTO COCTOSIHHS BCEX BEIIECTB B
HEKOTOPBIX MPOIIeccax aJIKUINPOBAHMS IPUBEIEHBI B Ta0muIe 1.

Tabnuua 1 — TeroBbie 3¢ (eKTHl peakuii alKUINPOBAHHS

Ankvnupyto- | PaspbiBa- | Tennoson | Ankunupyto- | PaspeiBa- | Tennoson
LMK areHT emMas apdexT, LMK areHT emMas apdexT,
CBA3b k>k/Monb CBA3b kIPK/Monb
RCH=CH, | Com¢—H 84 ...100 | RCI Capo—H 34 ...42
Capo—H 96 ... 104 O-H 0
O-H 50 ... 63 N-H 0..25
ROH O-H 0..21 (CH,),0O O-H 88 ...104
N-H 21..42 CH=CH O-H 100...117

U3 CpaBHCHUA NPUBCACHHBIX JAHHBIX BUAHO, YTO IIPU UCTIOJIb30BAHUHN
OJHOI'0O U TOro K€ QaJKUIHMPYOHICITO arcHTa TCIUIOTa PpCaKIuu IMpH
AJKWJIMPOBAHUU IO PA3HBIM aTOMAaM YMCHBIIACTCA B CJICAYIOIICM MMOPSAAKE:

C >C ¢>N>O

apoM OJIH!

A AJId Pa3HbIX AJIKWJIMPYIOMINUX arCHTOB!:

CH=CH>(CH,),0>RCH=CH, >ROH > RCl

1.3 XuMust ¥ TEOPETUUECKIE OCHOBBI aTKUIUPOBAHUS apOMAaTHUYECKUX
COCTMHEHUH

27
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Pucynok 2 — I[Ipumep 00paboTKH XpOMaTOrpaMMEI

2.3.1 IIpumep 00pabOTKH SKCIEPUMEHTAIBHBIX PE3YJILTATOB
1) YcaoBus npoBeaeHNs U Pe3yIbTAThI ONBITOB!

Temmnepatypa, °C:

B peakTope 200,250,300
OKpY’KaIoIIero Bo3Iyxa 20
Hasnenue, MIla 0,099
Tab6muna 2 — OcHOBHBIE (DU3UKO-XUMUYECKHE CBOWCTBA CHIPhS U MPOTYKTOB
B3sTo cnupra Iloxa3anus razomerpa, Ja IHonxy4yeno
MJ r 0 omnbITa mocJie onbiTa JKHAKUX IIPOAYKTOB, I' rasa, Jja
10 8,08 4,85 1,45 7,36 1,60
10 8,08 1,45 2,09 7,23 1,64
10 8,08 2,09 3,92 7,03 1,83

2) [o pe3ynapTaram xpomMatorpaduu pacCUUTHIBAEM COJICPKAHHIE BCEX
KOMIIOHCHTOB B TIPOJIYKTaX PEaKIMH W TOJIyYCHHBIC JAaHHBIC 3aHOCUM B
Tadnuity 3.
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2.3 AHanmu3 NpOAYyKTOB peakluyd U 00padOTKa IKCHEPUMEHTAIBHBIX
pPE3yNbTaTOB

AHanu3 NpOIYKTOB pEaKIUMU MPOBOIAT METOIOM TIa30-)KUIKOCTHOH
xpomatorpagun  Ha  xpomarorpage XJ[-4 ¢ gmerekTOopoM MO

TCIUIOIIPOBOAHOCTHU.

YcnoBus xpomatorpagupoBaHUsL:

Komonka, MM 4*6000
Temmnepatypa, °C

KOJIOHKH 120
ncnapuTens 200
CKopocTh raza HocuTels (TeNuii), MI/MUH 40

Coxepxanue Kaxaoro KommoHeHTa (% Macc.) ONpenensioT 1o
dopmye
C - K, S,
1
Z(Ki 'Si)

rae C; — cogepikaHue ONpeenseMoro KOMIIOHEHTa;

K, — nmonpaBounslii ko3 puruent;

Si—mnomans  COOTBETCTBYIOIIETO — IHKa,  ONpeaenseMas — Kak
MPOM3BEICHNE BBICOTHl IWKa Ha I[IMPHHY, H3MEPEHHYI0O Ha YpOBHE
cepenrHbl BBICOTHI THKa (PUCYHOK 2).

HOCJ’IG,I[OB&TCJ'H)HOCTB BbIXOJla KOMIIOHCHTOB Ha XpoMaTorpamMme u
MONnpaBOYHBIC KOS(l)(l)I/II_II/ICHTBI JJId pacucTa NpUuBCACHBI HUXKC:

K,
1) CHy—C=CH, = CH, oo 1,00
g)
2) CHy=CH=CHy = CHy  oocoooooeeeeeeeceeeeeemeeeee e 1,027
oH
k) SR 5 210 TR 0,743
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B kadecTBe aNKMIMPYIOIIMX AareHTOB IPH  AJKHUIIUPOB @
apoOMaTHYECKUX YIJIEBOAOPOAOB B MPOMBIIUIEHHOCTH MPHUMEHSIOT TVIaBHb -
oOpazoMoneduHsl W xyuopnpousBoaHeie.  [lpum  ankunmpoBaHHH
apoMaTHUYECKHUX  YIJIEBOJOPOAOB  XJIOPINPOMU3BOJHBIMH B KauecTBE
KaTanuzaTopa ucnonbs3yloT Tonbko AlCl;, ornuyarommiics HauOomiblen
aKTUBHOCTBIO M3 BCEX JOCTYNHBIX AaIlpOTOHHBIX KHCIOT. OH ke
MpUMEHSIETCSl TpU AJKWIMPOBAHHHM OJlepHUHAMH, HO B OTOM Clydae
MPUTOAHBI M ApPYyrue Kartaau3aTopsl kuciaoTHoro tuma: H,SO,, 6e3BomHbIN
HF, BF;, docdopHas kucmora Ha HOCHTENSIX, IICOJUTHl, HOHOOOMCHHBIE
CMOJBI U T. 1.

Xopua alrOMHMHMS B TBEPAOM BHJAE MPAKTHUYECKH HE PAaCTBOPUM B
yriueBojopogax MW chnabo Karaamsupyer peakuuto. [lostomy mpu
AIKUJIMPOBAHMHM  ojepUHAMH B  IPOMBIIUIGHHOCTH  HCHONB3YIOT
KaTaIUTHUECKUH KOMIUIEKC, KOTOPBI MpeAcTaBisieTr co0oi coennHEeHHe
AICI; m HCl c 1 ... 6 MoneKyIaMy apoMaTHYecKOro yrieBoiopoaa, OJHA U3
KOTOPBIX HaXOOHUTCS B 0COOOM CTPYKTYPHOM COCTOSIHMM (O -KOMILJIEKC), a
ocTaibHBIE 00Pa3yIOT COMBBATHYIO O0OJIOUKY:

H
‘<H s(—1) @ ALCI;

Takoil KOMIUIEKC HOCHT Ha3BaHHME KOMIUIEKC ['yctaBcoHa. OTOT
KaTaIUTHYECKUH KOMILJIEKC I11eJIeCOO0pa3HO TOTOBUTH IMPEABAPUTENBHO U
MOTOM TOAABaTh Ha peakuuio. Ero MoxxHO mpurotoBuTh, npomyckas HCI
npu HarpeBaHuM yepe3 cycnensuio AlCl; B apomatnieckoM, yriieBoJopoae.
Kpome HCl, ero obpazoBanuio criocoOCTByeT nobaBieHHE HEOONIBIIOTO
KOJIMYECTBa BOABI MIJIM COOTBETCTBYIOLIErO XJIOPIPOU3BOJHOIO, POJIb
kotopeix coctouT B reHepanuu HCL Bonee npuemnemo ncnons3oBats HCI
WIH XJOPHPOU3BOAHOE, TaK KaK BOJA J1€3aKTUBUPYET YacTh KaTaJlM3aTopa,
pasnarasi ero.

Peaknus ankuiaupoBaHUs apOMAaTUYECKUX YITIEBOAOPOAOB MPOTEKAET
B Be ctaauu. [lepBasd ctagus 3akiodaercs B 0Opa3oBaHMHM KapOOKaTHOHA.
I[lpuy  wucnonbp3oBaHMM B KA4eCTBE  AJKWJIMPYIOIIETO  areHra
xnopnpousBonHoro ponb AlCl; 3akimrodaercs B TOM, YTO OH aKTUBUPYET
aTOM XJIOpa, YTO NPUBOAUT K OOPa30BaHUIO CHIIBHO IOJISIPU30BAHHOTO
KOMIIJIEKCa WK KapOOKaTHOHA:

RCI+ AICl, <> R%" —Cl- A’ Cl, <> R" + AICI,
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RCH = CH, + HCl+ AICl, - RC*H - CH, + AICI,

B nmeficTBUTENHHOCTH MPH  KaTalu3e KOMILICKcoM ['ycTaBcoHa
HEOOXOIMMBIH s 00pa3oBaHHs KapOOKATHOHA TPOTOH BOAOPOAA YiKE
uMeeTcs B coctaBe O -komruiekca. OH mepenaercs MoOJeKylie oyieuHa u
o0pasyeTcst KapOOKaTHOH.

Ha Bropo#l craamu, oOpa3oBaBIuiics KapOOKATHOH WM CHIIBHO
MOJISIPU30BAHHBIN KOMITIEKC aTaKyeT apOMATHUECKOE PO, TPUUYEM PEaKIIHsI
MpOTEeKaeT uepe3 O00pa3oBaHWE MPOMEKYTOUHBIX T H O -KOMILJICKCE |
OTIIETICHUE TIPOTOHA!

R R
R+
+R" < VN H & +H"

CrpoeHne  alKWiIbHOM TPYNNBl B TOJYYEHHOM  IPOAYKTE
Olpeesnsercsl MPaBHJIOM O TPOMEKYTOYHOM 0Opa3oBaHMM Hambonee
crabunpHOro kapOokatuoHa. [loaTomy B ciydyae HMCHOIB30BAHUS HHU3LIMX
01eMHOB TOJBKO W3 OTHJEHA OOpa3zyercss MEPBUYHBIA alKUIOCH30I
(oTunbeH3on), W3 TpomMJeHa- BTOPUYHBIA (M30MponWiIOeH30M),a U3
n300yTUIIeHA- TPETHYHBIN (TpeT-0yTunoeH30m).

Hannune 3amectuteneidi B sape BIMSET Ha  aJKWIMPOBaHHE
apOMaTHYECKUX YIJIEBOJOPOAOB TaK >K€, KaK M INpPHU IPYrux IHporeccax
JNIEKTPO-QWIBHOTO  3aMelleHHs B apoMaTrhueckoe  aapo.  Tak,
aKTHBHPYIOIIEE BIHMSIHHUE OJIEKTPOHIOHOPHBIX AJIKUIBHBIX TPYII IPH
katammze 41 C1; u3MeHseTcs CeyomuM 00pa3oMm:

C.H,(CH,), > C,H,CH, > C;H,C,H; > CH,

ONEeKTPOHAKLENTOPHbIE ~ 3aMECTUTENN  CHWJIBHO  JE€3aKTUBUPYIOT
apoMmaruueckoe sapo. XiopOeH30d anmkunupyercs npuMepHo B 10 pas
MemieHHee OeH3oua, a KapOOHWIIBHBIE, KapOOKCH-, IIHAHO-, HUTPO- TPYIIIIEI
MIPUBOJAT K IMOJHOMY J1€3aKTUBHPOBAHUIO apOMATHYECKOT O sIIpa.

[lpn ankunupoBaHUM apOMATHUECKUX COCTUHEHUH B MPUCYTCTBUU
JOOBIX KaTajan3aToOPOB MPOUCXOIUT IOCIIEA0BATENbHOE 3aMEICHUE aTOMOB
BOJIOpOZa ¢ 00pa30BaHUEM CMECH MPOJYKTOB Pa3HOM CTEIEHH aJKHJINPOBa-
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2.2 Xon paboThl

1) O3HaKOMHTBCS CO CXEMOH JTa00PaTOPHOM YCTAHOBKH M METOIMKL
npoBeneHnus jabopatopHod paboTel. IlpoBepuTh MpPaBUIBHOCTHE COOPKU
YCTaHOBKHU U Ha/I&KHOCTh BCEX COEANHEHUM.

2) B ceipbeByto Oropetky 3arpy3uTh 10 Ma BTOpUYHOTO OyTHIIOBOTO
CIUpTa, MOJaTh BOAY B XOJONWIBHMK. JIOBymIKy s mapos
METHJIITHIIKETOHA MTOTPY3UTh B CMECH CHETA C IIOBAPEHHOM CONBIO.

3) Brmrounts  37€KTpoOOOrpeB  peakTopa  OETHAPUPOBAHUS U
MIOCTENEHHO NOJHUMATh TemnepaTypy B HeM J10 200°C.

4) Ilocne BBIXOAAa peakTopa Ha 3aJaHHBIA TEMIIEpaTYpHBIH PEKHM
MEIJIEHHO OTKPBITh KpaH MOJayd CHIPbS W YCTaHOBUTH HEOOXOAMMBIN
pacxox (1o 3aJaHMIO MpernofaBaTens). 3amucaTbh MOKa3aHUsl ra3oMeTpa B
HayaJjie OmbITa.

» < ¢ IOOODNOR

H.0

1 — cbipbeBas blopeTka; 2 — peakTop; 3 — Xono-
OUnbHUK; 4 — noByLKa; 5 — rasomMeTp

Pucynok 1 — Cxema 1abopaTOpHOH yCTaHOBKU

5) Ilocine mpoxokAeHUs BCero OyTHIIOBOIO CIUpPTa 4Yepe3 pPeaxKTop
KpaH MOAaYH CBIPbS 3aKpPbITh. [IpOIyKTHI U3 JOBYLIKM MEpErpy3uTh B OIOKC
C IUIOTHO MpPHJIETAONIE KPBIMIKONH M B3BECUTh Ha BECAX, MPENBAPUTENBHO
B3BECUB ITYCTOM OIOKC. 3amucaTh MMOKa3aHHUs Ta30MeTpa Mocie MpOBEIeHNUs
omnbiTa. Pe3ynbTathl onbiTa 3aHECTH B TaOIHILy 1.

6) Jlanee ombIT MOBTOpUTH C Temmeparypoid B peaktope 250°C u
300°C. He nomyckaTh MOBBILLIEHNS TeMIIepaTypsl B peakrope Boime 300°C.

7) Ilocne okOHYAHUSI ONBITOB BBIKIIIOYUTD JIEKTPOOOOTPEB pPEaKTopa,
MPEKPATUTH MOAa4Yy BOJBI B XOJOJWIBHUK.
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IlepBeiii  MexaHu3M mpeoOiiafjaeT TpPHU OTHOCHUTENBHO HM3KHX
MIIEpaTypax, a npu 6osiee BHICOKUX — BTOPOL.

Kpome yka3aHHBIX BBIIIE peaKUWH JETHIPUPOBAHMSA, BO3MOXKHO
MpoTeKaHue TMOOOYHOM peakUuu JAerHipaTalid, KoTopas HayuHAET
MPOSABIATHCS NMpU TemnepaType Boime 300°C.

CH,~CH-CH,-CH; —— CH,-CH=CH-CH; + H,0
OH

HEJb PABOTBDBI: nonyyeHue METHUIITHIKETOHA K3 BTOPUYHOTO
OYTHIIOBOT'O CITUPTA MIPH PA3IMYHBIX TEMIIEPATYpaX B PEaKTOPE; MOCTPOCHUE
KpUBBIX 3aBHCHUMOCTH BBIXOJa TMPOIYKTa, CEIEKTUBHOCTH MpoIliecca,
CTETIEHU MPEBpAIICHUS HCXOAHOT'O CBHIPhS OT TEMIIEPATyphbl B PEAKTOPE;
COCTaBJICHHE MaTEPHAIILHOTO OaJlaHCa OITBITA.

2 ITopsaok NpoBeaeHNs JIA00PATOPHOH padoThI

2.1 Ocobennoctu paboTHI U 1aOOPATOPHON YCTaHOBKH

HerunpupoBaHue BTOpu4HOro OyruioBoro cnupra B MOK mpoogst
Ha YCTaHOBKE MPOTOYHOI'O THIIA, CXEMa KOTOPOIl MpHBEAEHA Ha pUCYHKe 1,
npu atMocdepHoM aaBneHuu U temmepatype 200-300°C.

Peaktop nmpencraBnmsier co0oi IMIMHIPUYECKYIO TPYOKy W3
TEPMOCTOMKOTO CTEKJa, B LIEHTPE KOTOPOrO HAXOOUTCA KapMaH st
Tepmonapel. CBepxy peakTopa HMeeTCs ChIpbeBas OOpeTKa M KpaH Jis
nmojauu Celphsi. B cepeanne peakropa HaxoOUTCA KaTaau3aTop, OCTaJbHOE
MPOCTPAHCTBO 3AIONHEHO CTEKIAHHOW Hacagkoi. OO6orpeB peakTopa
OCYILIECTBIISIETCS DJIEKTPHUUECKUM TOKOM C NMOMOIIBI0 HUXPOMOBOH CIIHpalH
n perynupyercst JIATPom. TemnepaTypa B cepeanHe cios KaTaau3aTtopa
3aMepsieTcs  XpOMeENb-KaleleBOM  TepMomapoi,  COEOUHEHHOM ¢
noreHuomerpom  OIII-09. BepxHsaga dacTe peakTopa, 3alOIHEHHad
HacaJKoW, CIY)KMT JUIs HarpeBa M HCIApeHUs I0JaBaeMOro ChIPbS.
[IpomykThl peaknuu ¢ HHM3a pEAKTOpa MOCTYNAIOT B XOJNOAWUJIBHUK, TIE
MPOUCXOIUT KOHAEHCAIUS TMapoB BBICOKOKUITAIIMX KOMIIOHEHTOB. 3aTeM
OHU TOCTYMAIOT B JIOBYHIKY, OXJIaXKJAEMYIO CMECHIO CHEra W MOBApEeHHOH
COJIY, T/A€ MIPOUCXOIUT OoJiee TIyOOKOe OXJIaXKIeHHE MapOB M KOHACHCAIHS
HU3KOKHITAIIMX KOMIIOHEHTOB. Bomoponconepkammii ras, BBIXOAAIIMN U3
JIOBYIIIKH, MPOXOAUT Yepe3 ra3oMeTp, KOTOPBI (HUKCHpYeT ero o0beM, U
BBIBOAUTCS B aTMOC(hepy.

Hus. Hanmpumep, »TwiupoBaHHe OCH307a MOXET IMPOTEKATh BILIOT 4
HOTy4eHUs TeKCadTUIOEH30/1a, MPOMMIMPOBAHHE — JO IONYYeH) <&
TeTpan3onponmioeH3ona u T. A Kaxkgas W3 peakiuil npu yMepeHHOH
TeMIepaType NpoTekaer HeoOpatumo. Tak, KOHCTaHTHI PAaBHOBECHS NpHU
cuntese otmwioenzoma npu 0, 200, 500 °C  paBHBEI  COOTBETCTBEHHO
6-10“, 2,2-1041/1 1,9. Omnako mpu karanmmse AICl; BO3BMOXKHO MpoOTEKaHUE
peaknuu MepeaIKIIINPOBAHUS (IUCTIpOTIOPIIMOHUPOBAHNS ) C
MEKMOJICKYJISIPHOM MHUTpalieil allKHIbHBIX TPYIII:

C,H,R, +CH, <> 2CHR ,
C(H, R, + C;H, <> CHR + C,H,R,

Kpome paccmorpeHHOro paHee o0Opa3oBaHUs IMOJIHAIKHIOESH30JIOB,
IpH  ANKUJIMPOBAaHUHM HEXKENaTeIbHBI CMOJ000pa3oBaHHe, ACCTPYKLHUS
QIKUJIBHBIX TPYII, MOJUMEpHU3alus 0Je(@UHOB. ITH MOOOYHBIE MPOLECCHI
CTaHOBSITCSI OCOOCHHO CYLIECTBEHHBIMU NPH MOBBILICHUH TEMIIEPATYPHI.

1.4 Kuneruka mporiecca

Peakumst ankuiaupoBaHHA C AKTHBHBIM KOMIUIEKCOM XJIOPHCTOIO
QTIOMUHMSI MJIET OY€Hb OBICTPO, CHIBHO YCKOPSETCS NP MEXaHHYECKOM
MepeMeIIMBAaHUN WM HMHTEHCUBHOM 0apOOTHpOBaHMU Ta3000pa3HbIX
o1e()HOB Yepe3 PeaKMOHHYIO Maccy M MpOoTeKaeT B U(PPY3NOHHON WM
Omm3koli Kk Hell oOnactu. CKOpOCTh pEakIHMH IOBBIIIAETCS C POCTOM
NaBJIEHUSA, HO Majo 3aBHCHT OT TEMIIepaTypbl, UMes HH3KYI0 JHEpPIHIO
akTuBaluu. BepoATHO, nMMHTHpYIOIIENH CTaauell sABJSIETCS  CTagus
mddysun  onedprHa Yepe3 MOTPAHUUYHYIO IUICHKY KaTaJUTHYECKOTO
KOMIUIEKCA XJIOPUCTOrO AJTIOMHUHHS, B KOTOpPOM IpoTeKkaer peakuus. B
OTJIMYHE OT 3TOro NEpPEaNKWJIMPOBAHUE WIET 3HAYUTENBHO MEUIEHHEE H
CYILIECTBEHHO YCKOpSIETCS MpPH IMOBBIIEHUHM TEMIIEPAaTyphbl, TaK KaK UMEET
sHepruto aktuBauuu E = 63 x/[x/Monb. O0Oe peakuuu 3aMemysioTcs Npu
MOCTETIEHHOM JI€3aKTUBUPOBAHUM KaTajM3aTopa, HO OCOOEHHO CHIIBHO
MajaeT CKOPOCTh PEAKIINY MTEPEATKIIINPOBAHMSL.

Ha ne3zaxkTuBHpoBaHME KaTann3aTopa BIMSET KaK HAJIMYHE TpUMeEcEn
B CBIpbE, TaK W HAKOIJICHUE HEKOTOPBIX TOOOYHBIX MPOIYKTOB
AIKUJIMPOBAHUS, CIIOCOOHBIX MpouHO cBs3biBaTh AlCl; mnn oOpa3oBbIBaTh
CTaOHIIbHBIE KOMIUIEKCHI, C TPYIOM OTHAIOIIME CBOW MPOTOH MOJIEKYJIe
oneduHa. TakuMmu BemlecTBaMH IPH HHU3KUX TeMIepaTypax SBIAIOTCS
MOJIMATKIIIAPOMATHYECKUE COEIUHEHNUS, & MPH BBICOKMX TEMIIEpaTypax —
MOJMIUKINYECKUE apOMATUYECKHE COENMHEHHs M cMoibl. B pesynmpraTte
OKa3aJiochb,  YTO  ONTHMajJbHas  TeMmIepaTypa,  OOecHeuuBaromas
HanOOJBIIYI0 TPOU3BOAUTEILHOCTD, IEXHUT B Iipeaenax 100°C.
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1.5 Texnonorndyeckoe oopmiieHHE mporecca

B npomplnuieHHOCTH anKuianpoBaHue OeH3oMa olepuHaMU TPOBOISAT
MO0 HENpepBIBHOW cXeMe. AJKWIMPOBAaHHE Ta3000pa3HBIMH  OJlepHUHAMU
MPOBOAAT B 0apOOTaXHBIX KOJOHHAX, BHYTPEHHSISI MMOBEPXHOCTh KOTOPBIX
3alMIIeHa 0T KOPPO3HH KHCIOTOCTOMKUMHE IITMTKaMu. KonoHHa 3amoinHeHa
KHUIKOW PEaKIUOHHOH Maccoil, KOTopas COCTOMT H3 KaTaJIUTHYECKOTO
komruiekca (20...40 % 00.) 1 He pacCTBOPUMOIl B HEM CMECH apOMaTHYECKUX
coenHEeHUH. B HIDKHIOIO YacTh KOJIOHHBI TOAAIOT CYyXOi OEH30M U oneduH,
KOTOpBII 6apOOTUpPYET Yepe3 KUAKOCTh, aKTHBHO IepeMeInBas ee. B Bepxy
KOJIOHHBI HMeeTcsi OOKOBOHM mepenuB isl OTBOAAa NPOAYKTOB. Teruio
peakuuy OTBOOHUTCS 3a CUET HarpeBaHUSl PEareHTOB M MCHAapeHHs OeH3oMa.
ANKHMJaT TOCNE PeaKkUWW OYMIIAETCS OT Karajau3aTropa IPOMBIBKOM
PacTBOpPOM ILENIOYU U MOABEPTaeTcss PeKTUUKALIH.

1.6 OcHOBHBIE TPOAYKTHI M 001aCTh UX PUMEHEHUS

K  Hambomee  MHOTOTOHHaXXHBIM  MPOIYKTaM,  IOTy4aeMbIM
ANKWINPOBAHUEM apOMAaTHYECKUX COCAWHCHUU, OTHOCATCS OTWI- H
M30MPONMIOEH30IT.

Orunbenson C¢Hs— C,Hs B OCHOBHOM  mpuMeHseTcs  Jyis
nanbHedmero mnpespamieHuss B ctupon C¢Hs — CH = CH,, sBastomuiics
OTHUM W3 BaXHEHIIMX MOHOMEPOB I TPOM3BOJCTBA IUIACTMACC U
CHHTETHYECKOT O KayJyKa.

Huatunoenzon  C¢Hy4(C,Hs),  wucmomp3yercs  [uist  MONydeHUs
musuHmIOeH30ma Cg¢Hy (CH = CH,), — meHHoro MoHoMepa Ui CHHTE3a
HOHOOOMEHHEIX CMOII.

Wzonponunoenzon C¢Hs — CH (CH3) = CH, (Kymo:1) momy4aroT anku-
JTupoBaHUeM OeH3ona mpornuieHoM. [lepBoHaYanbHO €ro MCHOIb30BAIH B
KauyecTBE BHICOKOOKTAHOBOM JT00ABKM K MOTOpHOMY OeH3uHy. B HacTosmiee
BpeMsi OCHOBHasi €ro 4YacTb IepepadarhiBacTcs B aib(ha-METHICTUPOIT
Ce¢Hs — C (CH;) = CH, — MmoHOMEp TS TIONYYCHUSI CHHTETHYECKOTO KaydyKa
u B ruaponepokena kymona CqHs — C (CH;),OOH, u3 xoToporo momy4aror
(¢eHONM ® ameToH. AHAJOTMYHBEIM 00pa3oM W3 JUH3OMPONUIOeH3051a
MOJTy4arOT THIPOXUHOH M PE30PIUH, M3 U3OMPOMUITOIYoJda — KPE3OJbl H
aIlCTOH.

AJKUIHPOBAaHWEM apOMATHUYECKUX COCAMHCHUH TIONy4aroT TaKKe
MIacTH(UKATOPHI , CMA30YHBIC Maclia, MPUCAJKA K MaciaM, TTIOBEPXHOCTHO-
aKTUBHBIC BemecTBa. CMa304HBIE Maciia CHHTE3UPYIOT aJIKUIMPOBAaHHEM
HaTanMHA WM CMecell apoOMaTHYEeCKUX COCTUHEHHH, YKCTPAarupyeMbIX U3
HePTAHBIX (Gpakiuil. ANKWIMPYIONMMH areHTaMH CIyXaT BBICIIHE
ONe(UHBI WK XJIOPUPOBAHHBIC PPAKIIUU KEPOCHHA.
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OTH Karanu3aTopbl, COBMECTHO C TPOMOTOPAMH, HPUMEHSHNS
pa3IUYHBIX (OpMax — OT TOHKOIUCIEPTHPOBAHHBIX B XKHIKOCTIX 10 (o
MOBaHHBIX (B BHJC IWUIMHIPOB, KoJel, Tabiaerok). OHM o0iiagaroT pa3Hoi
AKTHUBHOCTBIO M CENIEKTHBHOCTBIO TSI KayKAO0T0 KOHKPETHOTO IpoIiecca.

Jns  neruapupoBaHUs BTOPUYHBIX CHHPTOB B IPOMBIILICHHOCTH
OOBIYHO MCIIOIB3YIOT MEAb, OKCHJ LIMHKA, cepedpo Ha meM3e U JIp.

[Ipoumeccel  nmeruApUpoBaHMA  OTHOCATCS K TETEPOTrEeHHO-
KaTaIUTHYECKUM, TIOATOMY BaXKHYIO POJb HUTPacT XeMOCOpOIUs peareHTOB
Ha aKTUBHBIX IeHTpax Karamuzatopa (K), mpu kotopoil B pe3ynbrare
SIIEKTPOHHBIX MEPEXOJOB C y4YacTHEM KarTaiau3aropa OclIabJsaioTcs WiIn
MOJTHOCTBIO  Pa3pbIBAIOTCS XHMHYECKHE CBSI3M B  aacOopOMpOBaHHOU
MOJIEKYIIE.

B ciywae nermapupoBaHUsl CIMPTOB MPOLIECC MOXKET UATH MO IBYM
MeXaHU3MaM: KapOOHHUIBHOMY M €HOJNBHOMY. KapOOHWIBHEIN MexaHU3M
3aKiovaeTcs B xemocopOuuu no C-O cBs3sIM:

CH, — CH,
\
CH,-CH-CH,-CH, + 2K — CH;-C-0 + H, —>
OH K K

— CH3—$—CH2—CH3 + 2K + H,
0)

EHonbHBI MexaHu3M conpoBokaaercs: xemocopouueit mo C-C cBs3u:

CH,-~CH-CH,-CH; + 2K —

OH
OH
—> CH3—¢—C|H—CH3 + H, ——>
K K

—_—> CH3—$—CH2—CH3 + 2K + H,
0)
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(¢]0) C,I[I/IHCHI/Iﬁ SHAYUTCIIBHO HHWXKE, UYCM IIpHU

BTOPUYHBIX CIHPTOB B KETOHBI MOTJIOUIAETCS MPUOIU3UTENBHO B JIBa pasa
MEHblIIe TeIa, 4YeM TMpud o0pa3oBaHWU ONeHUHOB U3  AJKCHOB.
OHJOTEPMUYHOCTh pPEAKIUM JIErHIpUpPOBAHHUS CHJIIBHO OTpakaeTcss Ha
TEXHOJOTMYECKOM OQOPMIICHUH 3TUX MPOLIECCOB B TPOM3BO/ICTBE.

BaxHo#l 0cOOEHHOCTBIO BCEX pEaKIMid AErHAPUPOBAHUS SBISETCS X
obpatumocTh. OueBHIHO, YTO CMEIICHUIO pAaBHOBECHS B CTOPOHY
00pa3zoBaHusl MPOAYKTOB NPHU AETHIPHUPOBAHUH CIIOCOOCTBYET IMOBBHIIICHHUE
temrepatypsl. [loaTomMy mpomeccel  IEerMAPUPOBAHUS — HEOOXOIMMO
MIPOBOIUTH MPU OTHOCHUTENBHO BBICOKOW TeMIlepaType, KoTopas Jisd
pasnruHbIX nporueccoB MeHseTcs oT 200 go 600-650°C.

CrupTel 1 aMUHBI OoOJee CKJIOHHBI K ACTUAPUPOBAHUIO, TIOITOMY ITH
npoueccsl npoogiaT npu Temmeparype 200-400°C, B To BpeMs Kak IpH
MOJTy4YeHNH ONe(UHOB, JUEHOB U apuionepuHOB Tpedyercs TemIiiepaTypa
500-650°C.

IIpu nermapupoBaHMM BBUAY OTIIECIUIEHHS BOAOPOAA IPOUCXOAUT
yBenuueHne odbema ra3oB. CremoBaTenbHO, OJIATONPUSATHOMY CMEIICHHIO
paBHOBecusi OyJeT cmocoOCTBOBaTh HH3KOE JAaBleHHE, ONHM3KOE K
aTMoc(hepHOMY, @ B HEKOTOPBIX CIydasiX OCYLICCTBIIOT TIpolecc B

BaKyyMe.

1.2 KaTanu3 u MeXaHU3M peaklui AeTUIPUPOBAHUS

[Ipy u3yvyeHHH TPOLIECCOB AETHAPUPOBAHUS HEOOXOAMMO OTMETHTH,
YTO BCE OHH SIBISIIOTCSA KaTaJUTHYECKHMHU. [IprMeHeHue KaTan3aTOpoB
MO3BOJIICT JOCTUTHYTH BBICOKOH CKOPOCTH MPOLIECCOB IPHU CPAaBHUTENHHO
HU3KHAX TeMIlepaTypax. BBuay o0OpaTHMOCTH peaxkUuil AeruapupOBaHUs-
THIPUPOBAHHUS U CIOCOOHOCTH KaTajJu3aTOpOB OJMHAKOBO YCKOPSTH Kak
OpsIMOM, Tak W OOpaTHBIA Mporecc 00e 3TH PeakUuH KaTaTu3HPYIOTCS
OJHMMH U TEMH K€ KaTaln3aTOpaMHu.

Bce  xartanmuzaTtopel  JETHAPUPOBAHUS-THAPUPOBAHHUA  MOXHO
pa3fenuTh Ha TP TPYIIIIBL:

1) Merannet VI rpynnet (Fe, Co, Ni, Pd, Pt) u Ib nmoarpynmst (Cu,
Ag) meproanvecKOi CUCTEMBI, a TAKXKe CIIJIaBbl 3TUX METaJUIOB.

2) Oxcunpl MeramnoB (MgO, ZnO, Cr,0;, Fe,0O5 u np.).

3) CnoxxHble OKCHABI M CyIb(QUAHBIE KaTaIW3aTOPbI, COCTOALINE U3
CMECH WJIM COCTUHEHUI OKCHIOB MM cynbhuaoB (xpomutsl — CuO*Cr,03,
ZnO*Cr,0;, momubmater u Bomb(dpamarel — CoO*Mo0; NiO*WO;,
CoO*WOs).
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[Ipucagku k MaciaM HUMEIOT pPa3IUYHOE Ha3HAueHUE. Tak\g
MOHOXJIOpHapaQHUHOB M HaPTAMHA CHUHTE3UPYIOT «T1apadiioy» — MPUCALL
K MacjaMm Jyisi TOHIKEHUS TEMIIEPaTyPhl 3aCThIBAHUS Macia (JISIpeccophl).

AnkunOeH30bI ¢ JIOCTATOYHO JUIMHHOW AaNKUJIBHOH TPYIIION
SIBJISIIOTCSL IPOMEKYTOUHBIMU TIPOIYKTAMU ISl TIOIyUYEHUS OBEPXHOCTHO-
AKTUBHBIX BEI[ECTB M MOIOIIUX CPEIICTB THIA CYJTH()OHOJIOB.

2 Ilopsiok NpoBeaeHNs JIA00PATOPHOH padoThI

2.1 Ocobennoctu padoTHI U 1aOOPATOPHON YCTaHOBKH

Kak yxe oTMeuanoch BbIlIE, AIKHJIMPOBAHHE apOMAaTHUYECKUX
COeIMHEHUH oJlepUHAMU C HCIIOJB30BAaHUEM KaTaJIUTUYECKOr0 KOMILIEKCA
XJIOPUCTOTO AJIFOMUHHS MTPOTEKAET JOCTATOYHO OBICTPO B MATKHUX YCIIOBHSIX.
B manHnoli paGoTe B KauecTBe KaTajau3aTopa ucnonbdyercs TBepasiii AlCL.
DTO CBSI3aHO C TPYIHOCTAMH MOJTYYEHHS U Hcroab3oBaHus 0e3soguoro HClI
Ui 00pa30BaHUs KHUIKOTO KaTaJUTUYECKOro KoMIulekca. Vcmonb3oBanue
xe pazbasnenHoir HCl Bemer k uactuunomy Je3akTuBHpoBaHuio AlCls
BOJIOH.

B nmanHOM ciydae peakiusl aJKUIMPOBAHHS TONYOJNa IMPOMHICHOM
nuMmeeT psaa ocodeHHocteil. Peakius mporekaer B Tpexdas3Hoil cucteme ras-
KHUJIKOCTb-TBEPBIN KaTaan3aTop.

Tak Kak HEMmoCpeNCTBEHHOE MpEBpAIleHNE MPOUCXOAMT TOJIBKO Ha
MOBEPXHOCTH KaTalu3aTopa, TO Ta3, MPexIe YeM MPOpearupoBaTh, JOIKEH
pacTBOpUTBbCS B KHUAKOCTH. [l0o9TOMY aKTHBHOW KOHILIGHTpalHed Trasa
SBIISIETCSl €r0 KOHIIEHTpauusl B pactBope. [Ipu JOCTaToYHO MHTEHCHBHOM
nepeMelBaHil 1 OapOoTa)ke ra3za uyepe3 peakUOHHBIA O0BEM MOXKHO
CUMTAaThb, YTO KOHLEHTpAIMs raza B XOIE BCEro OINbITa HE MEHsIETCS.
CrnenoBaTenbHO, HW3MEHEHHE CKOPOCTM pPEaKUUW B  XOAE  OIBITa
ompezensercss W3MEHEHHEM KOHIIGHTpaUuh IKUIKUX BemecTB. [Jlis
YIPOLICHUS! KHHETHYECKOTO aHaji3a Peakuud aJKWINPOBAHUS JOMYCTHUM,
YTO 3Ta peakuus ABYXCTaauiiHas u o0e ee ctaauu HeoOpaTuUMbI. [Ipu »THX
JONYIIEHHUSAX PEAKIINIO MO)KHO OMUCATh CIAETYIONIEH CXEeMOM:

LT S SENYC

rae  A-tomyon; B-mzonpomumnromyon; C-monmankwitonyon; kU k
KOHCTAaHTHI CKOpOCTeii | m 2-1 cTauil peakiuu, MAH .

Kak moxa3zaHo BbIlIEe, CKOPOCTh KaKJOHW CTaJUH B XOJAE OIBITA
MEHSETCSl TONBKO B 3aBHCUMOCTH OT M3MEHEHHS KOHLEHTpAIMH KHAKHX
NpoAyKToB. [Io3TOMy MOXXHO MPUHATH, YTO CKOPOCTH IMEPBOH M BTOPOH


http://www.abbyy.com/buy
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G171 pcaknyu MPONMOPUHUOHAIBHBI KOHIICHTPAILlMKW  TOJIYOJIa CA n

5=k -C,, (1)
L=k, -Cy. 2)
s onpenenenus k; u k, Boconb3yeMcs ypaBHEHUSIMHU
In2
k1 ) (3)
to
Ink, —Ink,
=—1 "2 4
= (4)

r7e ti» — BpeMs MOJTyIpEeBpaIleHNs] TOTyOa;
tMax — BPEMSI MAKCHMAJIBHOI'O BBIX0O/1a N30MPONMITONYOIA.

Takum o0pa3oM, eclii 3KCIEPUMEHTaJIbHO HAaWJEHBI tin M tvax, TO,
WCIOJB3ysl NPUBEACHHBIE COOTHOIIEHUS, MOKHO OINPEAEIUTh KOHCTAHTHI
CKOpPOCTH IEPBOI M BTOPOH CTaIuil peaKkIui.

3aBUCUMOCTh KOHCTaHTBI CKOPOCTH OT TEMIIEpaTyphbl OMHCBIBAETCS
ypaBHeHUEM AppeHnyca

k =k, -exp(—E/RT), 5)

rze ko — mpeadKCnoH eHIIMAbHBIH MHOKHUTEIB;
E — sneprus aktuBanuu, kJ[x/Momb;
T — remneparypa peakuuy, K;
R — yHuBepcanbHas razoBas nocrosiaaas, Jx/(mons K).

[Iponorapudmupyem ypaBHeHHE AppeHHyca, TOTYIuM

E
Ink—Ink, ———, 6
0T RT (6)

Ecnm n3BecTHBI KOHCTAHTHI CKOpPOCTH pCaKIUM IPU ABYX HUIIN bomee
SHAQYCHUAX  TCMIICPATYpPhI IpOLCCCAa, OHCPIrUIO0 AKTHBAllUKM pPCaKIHUU
AITKUJIMPOBAHUS TOJIYOJIa MPOMUJICHOM MOXHO paCCUUTATh 110 (l)OpMy.]'Ie

_ RTITZ . lnﬁ

E =
Tl _Tz kz

) (7
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JJABOPATOPHAS PABOTA Ne2

JAETUIPUPOBAHUE BTOPUYHOT'O BYTHJIOBOT' O
CIIMPTA B METUJIDTUJIKETOH

1 ®uU3UKO-XMMHUYeCKHE OCHOBBI NIPOLECCOB IETHAPUPOBAHUS

I[Ton gerumpupoBaHHeM TOHUMAIOT XHUMHUYECKHUE  IPOIIECCHI,
CBA3aHHBIC C OTUICINICHUEM aTOMOB BOJIOPOAa OT OPTraHUYECKOIo
COCIUHCHUS.

[Iporecce  meruapupoBaHUS HMMEIOT  OONBIIOE  3HAYCHUE B
NPOMBIIUICHHOCTH.  JleruapupoBaHUEeM  TOMYy4YalOT  HEHACHIIICHHBIC
COGIIMHCHUS, TIPEACTABIISIONINE OOJBIIYIO IIEHHOCTh B KAUECTBE MOHOMEPOB
JUIsl TIPOM3BOACTBA CHUHTETHYECKOr0 KaydykKa M IUIACTMUECKUX Macc
(Oyramuen-1,3, W30MpeH, CTUPON), a TAKXKE HEKOTOPHIC abJCTHIBI H
KeTOHbI ((popMaIbaAeru, aleToH, METHIATHIKETOH). OUYeHb 4acTO PeaKkIuu
JETUJPUPOBAHUS SBIISIOTCS 3TAallaMHd MHOTOCTAJUHHBIX CHHTE30B I[CHHBIX
OparHUYECKUX COCIMHEHUH — MOHOMEPOB, ITOBEPXHOCTHO-AKTUBHBIX
BELIECTB, PACTBOPUTENEH U T.1.

1.1 TepmoarHaMuKa peakiuil AETUAPUPOBAHUS
Hwxe npuBemeHsl craHaapTHbIe TemaoBble 3(QeKT OCHOBHBIX

peaxunﬁ ACTUAPUPOBAHUA IJIL ra3006pa3Hor0 COCTOAHHA BCEX BCIICCTB.

Tabnuua 1 — TertoBoit 3¢ ekt peakumii AeruAPUPOBAHUS

Peakuus Tenuosoii 3pdexT, k/lx/Mob
RCH,-CH; — RCH=CH, + H, 111...134
CHs;— CH; — CH=CH + 2H, 311
C6H12 — C6H6 + 3H2 206
RCH,-OH — RCHO + H, 67...83
R,CHOH — R,CO + H, 55...61
RCH,-NH, — RCN + 2H, 134...159

Bce peakuu neruapupoBaHus IpOTEKAIOT € MOTJIOUIEHUEM TEIUIa, TO
€CTh SBIAIOTCA SHAOTepMHUuUecKuMH. [Ipu pacdyere Ha OAHY MOJIEKYIy
OTIIETUISIOLIET0Cs. BOIOPOJa HAaMOONBIINM TEIUIOBBIM 3P eKTOM 001aaatoT
pEeaKIuu EernJpHUpOBaHUS aJTKaHOB O AllETUJIEHOBBIX YIJIEBOAOPOAOB U
JeTUAPUPOBaHUS anKkaHoB B oneduHbl. TernoBoii addexT nernapupoBanus
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3 KoHTpoJIbHBIE BONPOCHI AJIl MOATOTOBKH K 3allUTe padoThI

1) HazHadyeHune mpoieccoB alKWJINPOBaHUS, MPOAYKTHI, MOTydacMble
B pe3yabTaTe Mpolecca, X CBOMCTBa M 001aCTh UCHONb30BaHHUSL.

2) ANKUIMpPYIOUIME areHThl U KaTaau3aTopBbl.

3) XuMH3M 1 MEXaHHU3M NIPOLECCOB ANKHINPOBAHUS.

4) TepMonuHaMHKa W KHHETHKA MTPOLIECCOB ANKHIIUPOBAHHUSL.

5) Texnonoruueckoe 0pOpMIICHHE MPOLECCOB ATKUITHPOBAHHMSL.
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Jnst 5TOro MpOBOIAT OMBIT MpPU APYTrod TemmepaType (1o 321\
mpenojasarens), HO  NpPH  TeX K€  OCTAJbHBIX  YCIIOBH -
OKcHepuMeHTalbHbIe JaHHBIE 00padaThIBalOT KakK yKa3aHO BBILIC,
onpenersitoT k; u k, 3aTeM paccUnTHIBAIOT SHEPTUIO aKTHBALIUH.

HEJ/Ib PABOTBI: nocTpoeHNE KWHETUYECKUX KPUBBIX M3MEHEHUS
cocTaBa aJKWjaTa B 3aBHCHMOCTH OT TPOJOIKHUTENHHOCTH pPEAKIUH,
OllpenieNieHne KOHCTAHT CKOPOCTEH NEepBOM M BTOPOW CTaaul peakluy,
COCTaBIICHHE MaTepHalbHOro OajlaHca OMbITa W OMNpeAeieHUE KOHBEPCHUHU
MpPONMIIEHA, TONYyojla, BBIXOJA IEJIEBOr0 MPOAYKTa, CEIEKTUBHOCTH
mpoliecca.

Peakunro ankuiaupoBaHMs TONMyosla TPONUIIEHOM MIPOBOJAT Ha
nabopaTopHOH YCTaHOBKE, cCXeMa KOTOpOH MNpuBeAeHa Ha pucyHke 1. B
KayecTBE CHIpbS B JAaHHOM paboTe UCIONB3yeTcsl HE TIa3000pa3HbIN
MPOMMJIEH, @ U30MPONMIOBBIM CITUPT, KOTOPBIN MOJIBEPracTCsl NErUapaTaluu
C TMOIYYEHUEM TPONUIICHA U BOJBIL:

CH;~CH-CH, ¢ CH,~CH=CH,+H,0
OH

[TosToMy nabopaTropHas ycTaHOBKa COCTOUT M3 ABYX CEKUUH: CEKIHMH
pa3loKeHHs CIUPTa M CEKUUH ANKUIMpOBaHUS Tomyona. B Tabmuue 3
MIPUBENIEH PEKUM Pa3IokKEHNUS W30 MPO JIHIIOBOTO CIIHPTA.

W3onponuioBelil ciupT U3 CHIPHEBON OIOpeTKH 1 mogaercst B peakTop
paznoxeHus coupra 2. B peakrope cnupT pasjaraercd Ha
COOTBETCTBYIOIIMH onepuH u Boxy. [IpomyKTbl pasnokeHHs choupTa
NpOXOAAT OOpaTHBIA XONONWIBHUK 3, TAE€ KOHAEHCHpYeTcs Boga WU HE
Pa3IOXUBLIMACS CHHUPT, KOTOpBIe cobuparotcsi B mpuemHuke 4. [Iponues,
gyepe3 CYETUHK My3BIpbKoB 5, ocymmTens ¢ CaCl, 6 u razomerp 7 mocrynaer
B peakTop ankwidpoBaHus 8. HempopearnpoBaBmIMil NpomuieH uepes
oOpaTHBI XomomunbHUK 9 moctymaer B razomerp 10 u BbIBOOHMTCS B
atmocepy.  Temmeparypa B~ peakTope  pa3jOKeHHs  CIUpTa
HOAJIEPKUBACTCS JIATPoMm u KOHTPOJIUPYETCS TepMonapoi
MOJICOENMHEHHON K  TOTEHIHOMeTpy. TemmepaTypa B peakTope
AIKUJMPOBAHUS TOAJCPKMBACTCA C TOMOINBIO BOASHOW OaHM U
KOHTpOJUpPYETCS PTYTHBIM TEPMOMETPOM.

Paboty He00X0AUMO BBIITOTHATH B CIEAYIOUIEH MOCIEAOBATENbHOCTH:

1) O3HaKOMHTBCS CO CXEMOH J1abOpaTOPHOM YCTaHOBKH M METOAMKOM
MpoBeneHus J1adopaTopHoi padoTel. CoOpaTh yCTaHOBKY, KakK IMOKa3aHO Ha
pHUCYHKe 1, ¥ IPOBEpUTH HAI&KHOCTh BCEX COEINHEHUM.


http://www.abbyy.com/buy
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D padededele}

1 — cbipbeBast OlopeTKa; 2 — peakTop pasnoXeHust nsonponaHona; 3,9 — obpaTtHbIN
XONOAWIbHWK; 4 — NPUEMHUK; 5 — CHETUMK My3bIpbKOB; 6 — ocywmnTtens ¢ CaCl, 7, 10

— rasomeTp; 8 — peakTtop ankunmpoBaHusl; 12 — noTeHUMoMeTp

Pucynok 1 — Cxema nabopaTopHOH yCTaHOBKU

220

19

Jns onpenenenus k, yno0HO, 3a1aBIINCh HECKOIBKUMHU 3HAUCH,
Ky, OMU3KHME K K;, PACCUMTATh tyax 110 YPaBHEHHIO 4. Pacuersl cBOIUM B
tabmuy 6. Ilo momydYeHHBIM MAaHHBIM CTpPOUMM TpaduK 3aBUCUMOCTH
(k2 — tmax) (pucyHok 3) u mo HeMy ISl tyax, HaIeHHOMY M3 rpaduka Ha
pucyske 2 HaxonuM k.

Coram » MIUH

-5 8 & 8 &8 3 & 8

"N\

004 / 0,008 0,008 0,01 0,012 0,014
Ky, aan’’

Pucynok 3 — 3aBucuMocTb BpeMEHU MaKCH-

MaJIbHOT'O BBIXO/1a U30MPOIHII-

TOJIYOJIa OT KOHCTAHTHI CKOPOCTH

BTOpOMW CTaAuHU Ipolecca

Tabmuna 6 — JlaaHbIe i pacuera k,

k,, Mun In k, tmaxs MHUH
0,005 -5,298 77,20

0,0075 -4,893 66,13
0,01 -4,605 58,81

0,0125 -4,382 53,45

Tabmuna 7 — OcHOBHBIE (DU3UKO-XMMUYECKHE CBOWCTBA CHIPhS U MPOIYKTOB

Betecrso e | M€ | | et | omaen,
Tonyon 110 7 535 867 20 3
H3zonponanon 82 23 371 789 10 3
Ilponunen -48 - 455 1,92 50 4
H3zonponunmonyon 177 43 495 869 100 4
Jluuzonponunmonyon 198 49 515 891 100 4
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Mc on -Gy 60-8,56
42

=12,291

GC3H7OH =
C3H6

G 12,29
X on = % 100% = == 100% = 51.7%

nu B

7) PaccunTeiBaeM KOHBEPCHIO TOITYOJIA!

- -12
X n.cn =M‘100%=90—’77‘100%=85,5%
6775 3 G 90

n
8) OnpenensieM CEIEKTHBHOCTH MPOIIECCa 110 IENICBOMY MTPOAYKTY:

S= G 100% = 48,02

=—— " .100% = 63%
> Gy 48,02+28,11

9) Ilo manabIM Tabmuiuel 4 cTpouM rpaduK 3aBHCHMOCTH COCTaBa
PEaKIMOHHOW MAacchl OT BpeMeHH! (pUCYHOK 2). M3 rpaduka HaxoauM BpeMms
MOJYNpPEBpalleHUs] TONyosla ty, W BpeMs MaKCHMajbHOTO BBIXOZA
M30MPONMITONYO0NA thax.

1

08
5 N
ol N
>i/ i
;m v ..\\ !
P S _.f/

P

0 15 o} 45 0 s D0
Boesa, mus

—4— Tonyon —{ Wzonponunton —a— Monuankiunton

Pucynok 2 — 3aBucumocTs coctaBa
PEaKLMOHHOM MacChl OT BPEMEHU

10) Haxonum BeMYMHBI KOHCTAHT MEPBON U BTOPOH PEaKIIMH:

o _In2_ 0693

! =0,0267 mun"'
29 29
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2) B peakrop ankunupoBaHus 3arpy3uts Toayon (90r) u AlCl; g
BKIIOYMTH MEIIANKy H M[OJATh BOAY B XONONMIBHHUKH. YCTAHOBY B
TeMIeparypy B BoJsHoi Gane 25 ... °60 C (1o 3amaHuIo IpenoaaBaTes).

3) 3arpy3uTh H3ONPONMIIOBHIA CHOHPT B CHIPHEBYIO OIOPETKY B
kKonuuecTBe 45 M. BKIIOUHTH 37EKTpOOOOrpeB peakTopa pas3iiosKEHUs
CHHpTa M MOCTENEHHO IMOAHMMATh TeMiepatypy B Hem 1o 350°C. He
JOMYyCKaTh TeperpeBa peakTopa, T. K. 5TO MOXET MPHUBECTH K OBICTpOMY
3aKOKCOBBIBAaHHIO KaTaJIN3aTOpa U MOTEPE €r0 aKTUBHOCTH.

4) Ilocne BpIBOAA peakTOpPOB HE 3aJaHHBIM TEMIIEPATypHBIM pPE&KUM
MEJICHHO OTKPBITh KpaH KaneabHOH BOPOHKU U YCTaHOBUTH HEOOXOAUMBIN
pacxon cumupra.

5) Hauatp oTcuer BpeMeHH M 4epe3 Kakable 15 MHHYT B PeKMMHOM
JIUCTE 3aMUCBIBATh PACXOJ] CIUPTA, TEMIIEPATypy B pEaKTOpax, pacxo] rasa
B o00oux razoMerpax. PexuMHBIH JHCT cleqyeT BecTd 1o ¢opme,
MPUBEACHHOHN B Tabnuie 2.

Tab6nuua 2 — PeXXMMHBIH JTUCT

Bpems, | Pacxon Temnepa- Temnepa- IIpony- |He npopea-{ IIpume-
MHH cnupTa, Typa B P-2, Typa B P-8, IEHO THPOBAJIO | YaHHUeE
MJT °C °C rasa, J rasa, J

0 0 350 40 0 0

15 5 345 40 1,1 0,05

30 10 350 45 2,0 0,1 | oo

45 15 355 43 2,9 0,3

60 20 350 40 3,8 0,5 gwﬁpa*:l
—a npoba

75 25 350 40 4,5 0,8

90 30 350 40 5,0 1 ,1 OtobpaHa
3-5 npoba

6) Uepes kaxasle 30 MHHYT Mocie Hadaja OMNBITA M3 PeEaKTopa
nunerkod otOupator mnpody 20-25 mu. K orobpannoit mpobe s
npeKpaiieHus peakuuu qo0asisioT 20 Mt Boasl, a 3ateM 20 mi 10%-Horo
pactBopa menoun A otMeiBKU oT AlICls. Tlocne otaenenus BOZHOTO CIlos,
YTJIEBOJOPOIHBIM CIIOM TPOMBIBAIOT BOJOW 10 HEWUTpaJbHOM peakuuu ,
cymat Haj Oe3BogubiM CaCly, B3BEIIMBAIOT U MPOBOIST Pa3rOHKY.

[Ipu pasronke kaxayio npoOy nenaT Ha 3 (QpakUuu: TOMYOJIbHYIO
(T.x. no 120°C), uzonponurronyonsHyto (T.kx. 120...180°C) 1 momuankui-
tonyonsHylo (T.x. Bbime 180°C). Kaxkmas ¢pakuusi B3BeIMBacTCs H
olpenensieTcs MoKa3aTeNnb MPENOMIIEHNUS.
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&Y 7) Yepes 90 muuyT nocne Havana oOmbITa, mocie oréopa 3-x mpoo,
P (pamarT nojady CHMPTA, BBIKIIOUAIOT SIEKTPOOGOIPEB peaKTopa
pasnokeHus cnupra. PeakunoHHYI0O Maccy oOpa0aThIBarOT, Kak yKa3aHO
BBIIIE, U B3BEIIMBAIOT. [loNydeHHYI0 B IPUEMHHUKE CMECh CIMPTa U BOJBI
B3BEILINBAIOT.

Ta6m/1ua 3 — Pexum PAa3JI0KCHUSA U30MPOIIaHOIa U AJIKUJIMPOBAHUS TOIYOJIa

Ha cragun
Ha cragun
Toka3zaresn pexxuma ANKHIMPOBAHUS
pa3iioKeHHs! CIUPTa
TOJIy0J1a

1. Karanuzarop Al,O; AlCl;
2. Pa3Mep 3epeH katanusaropa, 3.4 -

MM
3. KonuuecTBo katanu3aropa 25 M Or
4. Temnepatypa, °C 350 25...60
5. OObeMHBIHA pacxof ChIPbs, 20...25 -

M1/

2.2 AHanu3 npoayKTOB U 00paboTKa pe3ylbTaToB

IToce mpoBeneHusi pasroHKH BceX NMpoO M OMpejeneHusi Beca BCexX
¢pakuuii monmydeHHBIE JaHHBIE 3anuchiBaoTcs B Tabmumy 4. o
pe3ynbTaTaM aHaji3a Mpod COCTaBISETCSl MaTepHANIbHBIN OallaHC Mmpolecca.

[Tpumep 00pabOTKH IKCTIEPUMEHTAIIBHBIX PE3YIbTATOB.

1) VcnoBus MOPOBCACHUS U PE3YJIbTATHI OIIBITOB.

Temmneparypa, °C: Konnuaectso:

B PEAKTOPE AIKWIHPOBAHUS ............. 40 TOJIyOJIa B PEAKTOPE, T .......co..... 90
OKPYKAIOMIETO BO3AYXA ..ccovenvenrennens 20 katanuzaropa AlCl;, T ....ccenneee 9
Jasnenue, MIIa ........cccoeceeveveicennnen. 0,099  npomyuieHHOro NPONuiIeHa, 1 .... 5
BpeMsi onbITa, MUH .....c.covverevennennne 90 HE NPOpEarupoBaBILIEro, I .......... 1,1

Tab6muna 4 — CoctaB Mpo0 peakIMOHHONW CMecH

Ne Macca Kon- Monb-
Bpewms, Mon. |[Macca, Oonn
npo- npoo6bl, KomnoHeHT BO Hble
MUWH macca r Mmacc.
Obl r MoIb aonu
TonyonbHas dpakumnsa 92 5,95 0,356 | 0,0647 0,45
1 30 18,1 WUzonponunTon. ¢p. 134 10,45 0,626 |0,0779 0,54
MonunankunTon. ¢p. 176 0,30 0,018 |0,0017 0,01
TonyonbHasa dpakumnsa 92 2,20 0,135 |0,0239 0,19
2 60 17,6 UzonponunTon. ¢p. 134 10,30 0,627 |0,0769 0,62
MonuankunTon. ¢p. 176 3,95 0,238 |[0,0224 0,19
TonyonbHasa dpakumnsa 92 1,35 0,083 |0,0147 0,13
3 90 16,7 UzonponunTon. ¢p. 134 3,00 0,489 |0,0597 0,52
MonunankunTon. ¢p. 176 7,00 0,428 |0,0393 0,35
TonyonbHasa dpakumnsa 92 3,27 0,083 |0,0353 0,13
4 90 40,6 WUzonponunTon. ¢p. 134 19,27 0,489 |0,1438 0,52
MonunankunTon. ¢p. 176 16,86 0,428 | 0,0958 0,35
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YeTBepTOi NPOGOI B JAHHOM CIIydae SBIISETCS PEAKIIMOHHAS Ma
oTOOpaHHasi M3 pEaKTopa II0CIE€ OKOHYAHHUS OIbITa, COCTaB KOTOPOH
paccuuThIBaeTCA HA OCHOBaHHMHU aHaJH3a TPETbed MPOObI.

2) IIpuBomuM 00BEMBI UCXOMHOTO V, M HEMPOPEarupoBaBIIETO Vi
MPOMNUIIEHA K HOPMAaJIbHBIM YCIOBHSIM:

,_ VuP273 _ 5:0099-273 _ o
"OP(273+t) 0,101(273+20)
,  V,P-273 _ 11.0,099-273

"TR,(273+1) 0101273 +20)

,09 1.

3) Beruucnsiem xonuuectBa ucxonHoro G, W HENpOpearupoBaBIIETO
Gy, nponuieHa:

' 4
G, = M, =2 42-856m;
224 O 204
G, = Mo, =29 40150

" o04 GH T 0y

4) CocraBisieM MaTepHalbHBIN OanaHc mpolecca:

Tabmuna 5 — MarepuanbHbIl OaslaHC MMporecca

B34ATO NHOJUYYEHO
%, %,
KommnoneHT macca, r KommnoneHT macca, ©

Macc Macc

Tonyon 90 79 TomyonsHast hpakmus 12,77 11,23
W3onponanon 23,67 21 Wsonponmron. ¢p. 48,02 42,24
Ionmmankum. ¢p. 28,11 24,73

He npopearup. ra3 0,15 0,13

Crupr u Bozia 17,1 15,04

[Torepu 7,51 6,63

Hroro 113,67 100 | Uroro 113,67 | 100

5) PaccunTeiBaeM KOHBEpPCHIO MPONMIICHA:

- 0,1
Xe, z%.loo%zw

nu B

-100% =98%

6) PaccunTthiBaeM KOHBEPCHIO H30MPONAHONA:
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