TexHONornsa BaKkyyMHOUN nNneperoHkKu masyTa
(yctaHoBKM JJ1I0Y-ABT-6)

Jlekumnsa 5



TexHONnorms BaKkyyMHOM NeperoHkKu
Ma3yTa

OcCHOBHOE Ha3Ha4deHue ycTtaHoBKM (brnoka) BI'
MasyTa TOMNMBHOIo NPounsa — nonyvyeHne Bakyym
razonns wunpokoro C (350... 500 °C), ncnosmnb3yemoro
KaK Cblpb€ YCTAaHOBOK KaTKPEKUNHIa, TMOPOKPEKMHIA UNu
NMPonmM3a N B HEK-PbIX Cry4YasdX — TEPMMUYECKOro
KPEKUHra ¢ nosilydeHnem gNCTUI. KPEKMHr-ocTaTka,
HanpaBnsiEMOro aanee Ha KOKCoBaHUE C Uenblo
Nony4YyeHnsa BbICOKOKaA4Y4eCTBEHHbLIX HEJDT. KOKCOB.

B npoueccax Bl'1 Ma3yta no TonnmMeHoOMYy BapuaHTy
NpenM. NCNOJSIb3YHT CXeMY OAHOKPATHOro ncrnapeHus,
NPYMEHSISt OOHY CIOXHYH0 PEK.KOSIOHY C BbIBOAOM
ancTunnaTta gp-mn Yepes oTnapHblie KONMOHHbI nnu 6e3
HUX.

[TpuHUMNManbHaa cxema 6roka Bl'1 masyta ycTaHOBKK
AJ10Y-ABT-6 npuBeaeHa Ha puc.1



VI,

Vil

Puc. 1. MNpunHumnunansHas cxema 6rioka Bl masyTta yctaHosku QJ1I0Y-ABT-6:

1 — BaKyyMHad KOJIOHHA; 2 — BaKyyMHasi neyb; 3 — Napo3XKeKTOPHbIN
BaKyyMHbIN Hacoc; | — masyT n3 AT,

Il — nerk. Bakyym rasounsnb (BI); Il — BI'; IV — 3aTeMHeHHaqa pp-a; V — ryapoH; Vi
— BoA. nap.; VIl — rasbl pasnoxeHus; VIl — KoHA-T (Boga nnn Hedptenp-T)



TexHONnorms BaKkyyMHOM NeperoHkKu
Ma3yTa

Ma3syT, oTOupaemsIn C HU3a aTMOCHEPHON KONMOHHbI Brioka AT, NnpokaymMBaeTcs
napannenbHbIMK NoToKaMu Yyepes rneyb 2 B BK-1. Cmecb HEQT. U BOASIHbIX
NnapoB, rasbl pasnoXxeHus (M BO34yX, 3acacbiBaeMbln Yepes HEMMOTH.) C Bepxa
BaKyyMHOW KonoHHbI (BK) nocTtynatoT B Bakyymco3garoLLyo cuctemy 3.
BepxHum 6okoBbiM noroHomM BK otbupatoTt cop-to nerk. Bl (consp). Yactb ero
nocrne oxnaxageHusa B TennoobmeHHuke (TO) Bo3BpalLaeTca Ha BepX KOSTOHHbI
B Ka4BE€ BEPXHEro UMPKYNsUnMoHHOro opolueHust (L1O).BTopbim 6okoBbIM
NOroHOM OTOMpPAaIOT LUMPOKYIO ra3onsieByto (MacrnsHyto) dop-to. HacTb ee nocne
oxnaxgeHus ncrnonbadyetcad kak cp. LUO BK. banaHcoBoe Kon-Bo LieneBoro
npoaykTta Bakyym rasonns (BK) nocne TO 1 xonoannbHUKOB BbIBOOUTCA C
YCTaHOBKM N HanpaendaeTca Ha ganbHenwyto nepepad. C HMKHEN Tapernku
KOHLUEHTPaLUNOHHOW YaCTW KONOHHbI BbIBOAUTCS 3aTEMHEHHAs dop-51, HacTb K-
pon ncnosnb3yeTca Kak HkHee 1O, YacTb MOXET BbIBOAUTLCA C YCTAHOBKU UNU
MCMNOSb30BaTbCS KaK peuyrKI1 BMecTe C 3arpy3kon BakyymHowm nevn. C Hn3a BK
oTOMpaeTca ryapoH 1 rnocne oxnaxageHus HanpaeBnNseTCs Ha AanbHENLUYIO
nepepab. HacTtb rygpoHa nocne oxnaxaeHusi B TO Bo3BpaLlaeTcs B HU3
KOMNMOHHbI B Kay-Be KBeHYnHra. B H1n3 BK n 3ameeBuk neun, nogaetca soa. [ap.



TexHONOrus BaKkyyMHOMW NeperoHku
mMasyTa

TexnaroluvecxKnn PENCUM & GRAKVYMHOR KOIOHNE

2, *C:
Ilrasnux 395
Bepxa 125
Husa 352
Bueoga:
aerx. BI 195
wxporkoro Bl 2640
JETeMHEHH0A QP 3
Aan. nasepxy (adc. ), klla 8.0
Xapaxmepucmurka eaxkyymMi ol KO ToOHHbT
Ardserp, M HUncao rapeiox
HBepxHux yalre 6.4 K
Cp. vacre 9.0 0
Huerixn wacrs 4.5 4
Mamepuaawsnsitc 6aranc 6aoxa BiT
Iocrynuao, % Ha Hedrs:
Maayr 52
Haayweno, % Ha nedrrn:
Jdersuia BI 1,2
BI° 22,0

I'vapaos 288



Puc. 3.6. Cxema BLIBOA2 AUCTHANHTOB M3 BAKYYMHOM KOMOHHBI B BMAC XHIKOCTH: @ —

H3 C/IMBHONO CTAKaNa TapeNkM, § — 4Yepes OTNAPHLIC KONMOHHBI, 8 — “EpPC3 CMKOCTh:

/ — Tapenka; 2 — XOpnyc KOMOHHBI; J — C/IMBHOM cTakaum 4 — wWrylep BLIBOAA [AMC-

THANATA, 5 — OTNAPHAR XONOHHA; 6 — eMKOCTL. | — masyr; Il — napm K BaKyymMcos-

Aawei annapavype; 1 — nepawiit amcrmnast; 1V — sropoit aucrwaasar; V — sons-
Ho# nap; VI — ryvapox



TepMoOecTpPyKTUBHbIE NpoLuecchl
nepepadoTKn yrneBoaoponHoro
CbIpbs

< TepmMmnyeckasn gecTpykuumsa yrneBogopoaosn

< XMU3M TepMUYECKMX peaKLnmn



TepMuyeckasa gectpykuus
yrneBogoponoB

K npoueccam TepMmuyeckon gecTpykumn B HedptenepepabaTbiBatoLLEN
MNPOMbILLNIEHHOCTM OTHOCAT TEPMUYECKUN KPEKUHT, NUPOSIN3a U KOKCOBaHMeE.
OHu BbInn paspaboTaHbl B CBA3M C TEM, YTO TOMNSIMBHbIE opaKLny,
nosiydaemble Npu NepBUYHON neperoHke HedTn, He BCErga UMENN HY>XHOe
KadecTBo. [loaBepratb TepmMmnyeckon odbpaboTke MOXHO HE TOSbKO
TOMSIMBHbLIE opaKkUnM HEPTU, HO M YINEBOAOPOAbI, Bbiknnatowme npu bonee
BbICOKMX TeMnepartypax, Hanpumep, rasonsiv uim masyTbl. OTO NO3BOSISAET
BOBrekaTb B nepepaboTKy HE(YTU pa3NNYHOro yrneBoA0POAHOrO CocTaBa
noslydaTb TOMNMBO NyYLLEero KayecTsa, YeM Npu NPOCTon neperoHke HedTu.

Tepmuyecknin KpeKMHr — BblCOKOTEMMNepaTypHas nepepaboTka
YyrneBoaopoaoB HETU C LENbHO NONyYeHUsi BbICOKOKa4eCTBEHHOMO TOMNMNKUBA.

PasnuyatoT Hernyooknm TepMUYECKNN KPEKUHT (BUCOPEKUHT) npn
Temnepatypax 480—490 °C v gasnenun 1,5—2,0 Mla gnsa nony4yeHus
KOTENbHOro TOoMnnMBa 3a CHYET CHUXEHUS BA3KOCTU UCXOOHOIO Chipbs (MasyT,
rYOpPOH, NONyryapoH).

[ TTyOOKMIN TEPMUYECKNIN KPEKMHT (XKNMOKOMA3HbIN KPEKUHT) Npr
Temnepatypax 500—540 °C n gasneHun >5,0 Mla npumeHsieTca ons
nosiydeHns 6eH3nHa ¢ NyyYwmMMm aHTUAEeTOHAUNOHHBIMUY XapakTepucTnkamm
(KpeKNHr-6eH3unHa) n3 6eH3NHO-NTMIPONHOBLIX Y KEPOCUHO-Ta30UNEBBLIX
dopakunm.

BbicokoTemnepaTypHbI TEPMUYECKUIN KPEKUHT (MapoddasHbIn KPEKUHT) Mpu
Temnepatypax 580—600 °C n gasneHun 0,2—0,3 Mna cnyxut gns
nonyyeHns 6eHsuHa ¢ bonee BbICOKMM OKTAHOBLIM YMCITIOM U3 KEPOCUHO-
ra30|/|neBb|x cppaKu,MVl [TonyTHO npn napocba3H0M KPEKMHre nomny4aercs
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TepMuyeckas oecTpyKuus
yrneesoaoponos

[Tnponns (pasnoxeHue BeLLeCTB No4 AeNCTBUEM BbICOKUX
Temrnepartyp) UCronbL3yeTcs AS1s NonyvyeHus rasaoobpasHbIxX
HenpeaenbHbIX YyrneBogopoaoB, B OCHOBHOM 3TUMEHA U nponuneHa.
[MpoBoaAT NMponus npu temrneparypax 700—900 °C n gasneHnmn 1 —
1,2 Mla. Nobo4yHbIMK NpoagyKTaMu NUPonn3a sABNsSTCA
obpasyroLasics CMornbl NMPonM3a 1 NpeaesibHble rasbl METAH N 3TaH.
3 cmonbl ninponn3a n3esnekarT apoMaTnyeckne yrineBogopoabl —
GeH307s1, TONyorn, KCUNor

[Opyrnm HanpasrieHneM NMponmn3a BnseTcd noslyyeHmne caxmu
(yrnepopga TexHmndeckoro). Caxka obpasyetcs rnpu
BblCOKOTEMNEPATYPHOM Nnposnmnae (1200—2000 °C) yrneBogopoaHbIX
ra3oB UM YINeBOOOPOA HbIX opakuum, cogepallmx 3Ha4nuTelbHoe
KONM4eCcTBO apoMaTnyeckux yrneesogoponon (60—90 % mac.).

KokcoBaHne — BbICOKOTEMMEpPATYPHbIN MPOLECC MoSTy4YeHUs
BbICOKOKaYe€CTBEHHOIO 3N1EKTPOAHOro M TONMMBHOMO KOKCa M3
HeTSAHbIX OCTATKOB. OTO, KaK npaBuio, Nek, nosly4eHHbIN rnocrie
Pa3roHKM CMOJibl NMPONnu3a, MasyT, ryapoH, nonyryapoH. lNposoaar

NX KOKCOBaHue npu temneparypax 490—520 °C v gaenenun 0,2—0,6
MIla.



TepMunyeckasa gecTpyKkumus
yrneBogoponoB

Tepmuyeckaa oecTpyKuma yrneBogopoaoB — 3TO UX pacluensieHue, pacnag
Ha YacTu nog gencremnem temnepatyp. OgHako npu TepMmyecKon
OEeCTpyKUMKM B MHTepBarne Temnepatyp 500—900 °C npoTeKkatoT He TOSbKO
peakuum pacnaga seuwlectsa (1), HO o 4HOBPEMEHHO MMEIT MECTO N peaKuun
ero cuHTe3a (ll). YCnoBHO 3TU peaKkuum MOXHO pasfenuTtb Ha criegyroLme

OCHOE Peaxyun pacnana sewecrsa Peakuuu CHHTE3a BEWEeCTBa
Pacnan (k;exuur) | | KoHpewcauw -
| |newapwposawe | W [Monmepwawn
Danomgowe | [Mwmwosawe |
[euuknu3auma . iuumusauun HenpeaensHLIX YTNEBOA0PONos
peakuMn MNepBOM Tpynnbl — 3TO 3HAOTEPMMUYECKME peakuuu, uayliue ¢

BblAaeneHunem Tenna. Yacto BMecto ogHoro oobema McxogHoro BellecTBa
obpasyetca aBa obbema BeLlecTB-NMPoayKToB. Horoa KOHeYHbI OOBbLEM
CUCTEMbI YBENMYMBAETCS MHOFOKpaTHO. Hanpumep, peakumm KpekuHra
9NKO3aHa 1 AerngpupoBaHnsa LIMKNOrekcaHa:

CyHy, —» CHy, + C Hy,
CH,, » C;H¢ + +3H,.



TepMuyeckas oecTpyKuus
yrneesoaoponos

Peakuun rpynnbl Il nayT C yMEHbLUEHNEM obbema nuucna MOJ1EKYI1 B XO4€ peaKkunun. TN peakunn

MO>HO OTHECTM K peakumsiM CUHTe3a BellecTBa. Peakunn coegmHeHns obblMHO CONpOBOXAATCS
3Ha4YUTENbHbLIM BblAeNeHNneM aHepruun. NprnynHa B TOM, YTO B XOA€ peakumii CUHTe3a pa3pbiBatoTCS
MeHee NpoyHble CBA3KN M 0OpasytoTcs 6onee NpoyHble. Peakumm BTOPOW rpynnbl SBNSATCA
9K30TEPMUYECKNMUN peakunsiMy, MayLWMMn ¢ Belgenennem tenna. Hanpumep, peakumm

nonumepmsauum byteHa:

[lna npoueccoB, cBA3aHHbIX C BblAeNEHMEM UM NOrfoLeHnemM Tenna, BNusiHne TemnepaTypbl Ha
n3aMeHeHne cBobogHOM IHEPrMn cuctembl xapaktepuadyetca npuHuunom Jle-latenbe. CornacHo
npasuny Jle-lLlatense npn yBenndeHnn tTemnepartypbl 418 9K30TEPMUYECKMX peakLmin paBHOBecHe
peakuum CMELLaeTcs BNeBO U BNpaBo — AN 3HAOTEPMMYECKMX peakuuin. CnepgoBatenbHO, AN
9HOOTEPMMYECKUX peakuun HeobxogMmo noBbiWaTb Temnepatypy npouecca. Takue peakuuu
Ha3blBalOT BbICOKOTEMMNEPATYPHLIMW W UX NPOBOAAT nNpu TemnepaTtypax Bblwe 600 K.
CoOTBETCTBEHHO, 4151 AK30TEPMUYECKNX peakuui Temnepartypy npowecca HeobxogMmo noHMXaTb.
Takne peakumm HasbiBalOT HMU3KOTEMMEpPATYPHbIMU N NPOBOAAT Npu TemnepaTtypax Huxke 600 K.
OgHako HecMOTpsi Ha TO, YTO NPU TEPMUYECKOM KpPEeKUHre obbemM CUCTEMbI YBENUYMBAETCS,
npouecc BegyT Npu MNOBbILWEHHOM AasneHun (>5,0 Mla). OTo no3BonsieT nogaBnATb peakuum
rnybokoro pacnaga, npnBoAsiLme K noBbILLEHHOMY ra3oobpasoBaHuto, T. €. NOTy4YEHUI0 NOBOYHOrO,
Heuenesoro npoaykra. [lpyn TepMUYECKOM KPEKUHre BbIXOA XUAOKUX LUeneBbiX MNpoayKTOB
cocTaBIisieT okorno 70 % mMac., a rasa — OKoJio 15 % mac. Ecnun e uernbto SBndeTcs nosiydyeHue
ra3zoobpasHbIX NPOAYKTOB, AAaBNEHME NpoLecca CHWXKALOT, Kak, HanpuMmep, B criydae napodasHoro
KpeknHra (0,2—0,3 Mlla, Bbixoa rasa nopsigka 30 % mac.) unum nuponusa (1,0—1,2 Mla, Bbixoq rasa
OKono 60 % mac.).



TepMuyeckas oecTpyKuus
yrneesoaoponos

OHeprusi CBA3en

HemanoBaXHbIM MOHATMEM AN peakunin pacwenneHns ABnsieTcs MNOHATUE JHeprnn paspbliBa
(anccoumnauunmn) ceasu.

OHeprus paspbliBa CBA3N — 3TO 3HEPIUS, KOTOPY HEOBX0AUMO 3aTpaTUTb, YTOObI FOMONMUTUYECKM
pas3opBaTh CBA3b MEXAy aToMamu B Morekyre. [1pn roMonnTnyeckomM paspbiBe napa aekTPoHOB,
npuHagnexawas paHee ABYM CBA3bIBaeMbIM aTOMaM, NOPOBHY pacnpeaensaeTca Mexay HAMMU:
Y-X-Y"+°X,

rae Y-X — BaneHTHO-HacblleHHasi Monekyna y+ -y .  — ABa cBoboAHbIX paaukana. /13BecTHo,
YTO CBSA3N B MOSEKyne He paBHOLEHHbI (Tabn. 1). 3 Tabnuubl BUAHO, YTO HAUMEHbLLEN SHEPruen
cBA3n obnagaet cBaA3b yrrepopa-retepoatoM. CregoBaTenbHO, Ha ee paspbiB HEOOX0OMMO
3aTpaTUTb HAUMEHbLLEE KONMYECTBO SHEPINN, N NPU TEPMUYECKOM, T. €. TEMSIOBOM, BO34ENCTBUA
aTa cBA3b OyaeT paspbiBaTbCca nepson. Cnegom GyayT paspbiBaTbCsA CBSA3M Yrnepoa-yrnepos B
napadguHax (pacnag), HadTeHax (geuvknusauusi), OyayT oTpbiBaTbcs 6OoOKoBble Lenn B
apomMaTuyeckmx Mmorsnekynax (geankunuposaHue). CambiMM MPOYHBIMU  YINEPOA-YINEePOAHbIMU
CBA3SIMU SIBMSIOTCSA apoMaTU4eckue U aueTurneHoBble CBA3W. VIMEHHO MO3TOMYy B TEPMUYECKUX
npoueccax OOHMM M3 NPOLYKTOB peakuuMm SBNATCA KOHAEHCUPOBaHHbIE apomaTudeckue
CUCTEMbI, Mofyvalowmnecs no peakumsm KOHAEHCauunm apomaTUYecKux W LMKNu3aumm
HenpegernbHbIX YrneBOAOpPOAOB (KOKC, cCMona nuMponu3a, TsXKenble CMOofbl napodasHoro u
XNOKOasHOro KpekunHray).



Tabnuua 1. AHeprusa paspbiBa cBA3en

5 Can3b i Iuepran, xbx/mons CeRab Ineprun, kx/mons |
| M | -
J - !
C":'f'c'*; tper-CeHg-H | 373 Hadrens, C-C 310

CH, | |
'CH, - CH, - CH, - CH,J H | |
S S "’e | 394 CaHy-C3H; 318
H'CgHg'H I'

- o :
(j( CeHs-H 427 CHy-CH, 360

—————— v — . —

{ CH, :
Chy-H 431 @ Cehs-CH; 381
: | 2

j— —— —— - -

Apomarnveckne yrne-
'H-H 435 BONOPOAY!, CBA3b C-C 610 F
| B KONbUE _jf
i o R & S — !
| Cynshuaet C-S 138 Auerunen, C=C 820 s
{ Kucnotel C-COOH 230 derons C-OH 293 |

3¢m§u C-d 376 AmuHbl C-N 334




Taknm o6pa30M, Ha BEeJIMYNHY O3SHEPIMn CBA3N BJIUAET HE TOJIbKO
NPUHaaNexXHoCTb K TOMY UMM MHOMY TOMOJ10rM4eCKoOMYy p4aay, HO U CTpOoEeHUE
MOJ1eKyIlbl, N MECTONOJ10KEHNE JaHHOUN CBA3U B MOJ1EKYIIE.

3 BbllLIECKA3aHHOIO MOXXHO caenaTtbh creayoLine BbiBoAbl.

B napaduHoBLIX yrrnesogopogax nerye paspbiBatoTcad cBdaA3m C-C, a B
apomaTunyecknx monekynax ceasm C-H. CnepgosartenbHO, Npy TEPMUYECKOM
OECTPyKUMN napaduHOBLIX YyrneBooopoaoB OyaoyT HakannmBaTbCa Nerkue
XUOKne yrneBogopodbl W YrneBOOOPOAHbIE rasdbl, @ B apoOMaTU4YeCKUX
yrnesogopoaax — NPOAYKTbl KOHAEHCALUMN apOMaTUYECKUX paauKarnos, T. €.
TshKenble Xuakne yrnesoaopoabl 1 TBepable BewecTBa.

[Mpyn paspbiBE MOMNEKYyn C ONIMHHOW YrrneBodopoAHOW uenbko OyayT
obpas3oBbIBaTbCA NPENMYLLECTBEHHO KPYMHbIE OCKOMKW, NMPUMEPHO paBHOM
MOJIEKYSIAPHON MacCChbl.

B peakuunax yrnesogopoaoB OTpblB BOAOPOAA BCerga Jyierde rniponcxoanT oT
TPETUHYHOIO atoMa yrnepoaa, TpyaHee — OoT BTOPUYHOIO, elle TpyaHee — OT
nepBMYHOrO. HanmeHbluas BEPOATHOCTb OTPbIBaAa BOAOPOAA XapaKTepHa a4
MeTaHa.



XMU3M TepMUYECKUX peaKkLnin

3HaHMe XxMmMmn3ma peaKLl,I/Iﬁ NO3BOJ1AET HE TOJIbKO ONnpenendTb H860p
NPOAOYKTOB peakunn n, Kak crneacresume, rnpasuiibHoO Bbl6|/|paTb
npouecchbl nepepa60T|<|/| NCXOOHOIO CbipbA, HO U BITIUATb Ha CKOPOCTb
NPOTEKALLNX NMPOLECCOB U BapbnpoOBaTb COCTaB NMNPOAYKTOB
nepepa60T|<|/|. Kak npasuio, TepMmmnyeckmne peakumm MMeroT
pap,MKaano-u,enHoM XapakTep. LleI'IHbIMI/I peakumnamMmm Ha3biBarOTCAH
peakunn, KOToOpble COCTOAT U3 pALa rnapasieribHoO-
nocrienoBaTesribHbIX peaKLlMIZ, B KOTOPbIX YHaCTBYHOT KaK paauKarsibl,
TaK N BaJIEHTHO-HACbIWEHHbIE MOJ1EKYI1bl. X MOXXHO 0ObEeAUHUTL B
TP OCHOBHbIE CTaANW:

3apoXxaeHue uenu, npm KoTopomMm obpasyroTcst cCBOOOAHbIE paanKarsl,
aTOMbl U MOJEKYIbI, UMEKOLLNE HECMAPEHHbIN SNEKTPOH;

NpoaorkKeHne Lienv Beayllee K 06pasoBaHuio NPOAYKTOB peakLuu;

O6prB Lenu, korga cBodbogHble paguKarlibl NCHe3aloT. B TeEPMNYHECKUNX
peakumnax npoueccoB KpeKHra, nnposin3a, KOKCoBaHUA 3HEPTInNg,
Heobxoanmasa ansd pa3pblBa CBA3EU B MOJ1EKYJ1€ OQHOIo 13
peareHToB, NOABOAUTCA B BUAE TENA. Toraa, Haripyumep, MMeeMm:
H-CgH,; > C,H;+ CH, _CH,
C
H2
n3o-C;H,, = ('32H5+ H3C\(-:,,&::H3
H.



XMU3m TepMunYecKmnx peakumm

Pa3spbiB nponcxognt Takmm obpasom, 4Tobbl B pesynbraTe obpasoBarncs Hanbonee
YCTOWYMBBLIW pagukan. YCTOMYMBOCTL paduKkanos BO3pacTaeT B crieaytowem psaay:

CH3<CHa—CHy< CHy— CH— CHy<CHy—C —CHa< ©
l

-

CH3— meTunbhbi pagukan CH;
-

CH3—CH2" 3TUNbLHBIA pagukan
L)

CH3;—CH —CH3— NPONWNbHLIA pagukan

L
CH3 —C—CH;— mpem-ByTUnNbHLIA pagukan
I

CH3; g
— (heHUNbHLIA paagukan

[MoBbILLEHNE YCTOMYMBOCTU pagukanoB CBA3aHO cO cTabunusauuen cBoBOAHOro
9NIEKTPOHA 3a CYEeT MHAOYKUMOHHLIX U Me30MepPHbIX adhdeKTOB B 3TOM pagukane.
Pagukanbl, cTabunmanpoBaHHble 3a cHeT [1- conpsiXxeHus ¢ apoMaTnUyYecKon CUCTEMOWN
CBA3en, SABMAKTCA CaMblMXU  YCTOMMMBBIMM W B TO Xe BpPEMSI HaMMeHee
peakunoHHocnocobHbiMn. Ob6pasoBaBlUNKCA HecTabunbHbI pagukan, obnagas,
HanpoTuB, Hanbonbllen peakuMOHHOM CNOCOOHOCTLIO, HAYMHAET Lenb NpeBpaLleHnn,
BeayLUMX K 06pasoBaHNIO NPOAYKTOB peakumn. Hanpumep:



XMU3M TepMUYeCKnX peakumm

t
CH,- CH,- CH, — CH,+ CH,=CH,
nponas meTaH aTeH

CH, - CH, - CH; —» CH, + CH, - CH,
nponas

e L
CH, + CH, - CH, - CHy — CH, + CH, - CH - CH,
METaH

L k)
CH,- CH, + CHy- CH,- CH, —> CH,- CH, + CH,- CH- CH,
TaH
CH,-CH; —» CH,=CH,+H"
3TeH

® L
CH,-CH-CH, —» CH, = CH-CH,+H

nponex

CH,-CH,- CH,+H® > CH,-CH-CH, +H,

Ob6pbIB Lenu NnpuBognUT NMBO K MCHE3HOBEHMIO paauKarnos, MMbo K obpasoBaHuto
HepeaKLMOHHOCNOCOBHOro cTabunbHOro pagunkana. Keadpamud4Heit obpbis

nponcxoanT Npu B3aMmoaencTBmnn AByx pagukanos. OH XapakTepeH ans
WIMAKNhAKHRKIX NeaK! INIA:
CHQ"' CH;}“"‘" CH3""CH3

CH3+ CH,—CH3 —= CHj3;— CHz—‘CHg

JluHeUHBbIU 0b6pbkI8 Uenu 4valle BCTpedaeTcs npu rasodasHbix peakumax. OH
nponcxoauT Npu agcopodunm akTUBHLIX pagnKanoB Ha CTEHKE NN APYron TBEPAOW
NOBEPXHOCTM NNBO Ha MHIMBbUTOopax.



XNMU3M TePMUYECKUX peaKkuumn

MHaubumopb! — BelllecTBa, NPUBOAALLME K TMGenn akTUBHbIX pagukanos no
Pas3nNUYHbIM MexaHu3amam. [na TepMUYeckuxX peakLunin TakumMm BeLLLeCTBamMmmn MoryT
ObITb aMUHbI, PEHOMbI, OPraHNYecKne CoeMHEHNs cepbl U Aa)Ke caMu yrneBoaopoab!
(oneduHbl), n3onapaduHbl U apoMaTUYecKue yrnesoaopoasl, obpasyolme 6onee
cTabunbHbIe paauKansbl, YeM y4acTBYHOLLME B JAHHON LIeNn peakLmii.

CH3—CH=CH,+ CH; —— CH, + CH,—CH=CH,
CH3 CHa

CH3+ CH;,——(::H —_— CH4+CH3—C|‘
CH- éHs

mpem-Eytax

B cnyyae onedmHa ctabunmsauusa pagukana nponcxoamT 3a CHeET
Me3omMepHoro adpdpekta (adpdekta conpsikeHna) 4BONHOW CBS3K, a B
cnydae usonapaguHa — MHOYKLMOHHOIO adpdrekTa METUNBbHLIX Fpymnmn.
OpaHako onneduHbl MOTyT BbICTYMaTb HE TOSTbKO KakK MHIMOUTOPLI, HO U KaK
nHMUmMaTopbl Nnpouecca. MHnumnatopbl — BELLECTBA, NPU pasnoXxeHnu
obpasyroLme akTUBHY0 YacTuuy (Hanpumep, pagukarn) ,CrocobHyto
npogormkaTb Lenb.



XMU3M TepPMUYECKUX peaKkuumn

TepMnyecknm KPEeKUHr ankaHoB

ArnKaHbl B yCroBUsIX TepMuyeckoro kpekuHra (T < 600 °C), kak npaBuIio, pacnaaaroTcs
¢ obpasoBaHmeM napadvHa n oneduHa. MNpudem, Yem GonbLLe MonekynspHas macca
alilkaHa, TeMm onuxe K cepeanHe MOoreKkyribl ﬂpOM3OVID,eT pa3pbIB. HVI3KOMOJ'IeKyJ'IF|prle
dJlKaHbl, TakKmne, Kak 3T1aH, rnponaH u 6yTaH, MOTYT noasepraTtbCd peakunn
aerngpmnpoBaHnNA. MeTaH B YCINOBUAX KPEKNHIA HE pa3riaraetc4.
CoHs 22 CoHa#2H, (1) CiHip S CH+CsHs  (0.6)
auerunen METaH

C2oHg+C2Hg4 (0,3)

ITaH

CaHs+H2 (0,1)
600°C AT
800°
CaHg———C2H4+CH, (0,5) CioH22 CsHyp+CsHy2 (0,8) B ckobOkax psgomMm C
TeH NeHTeH NEeHTaH
CaHe+H;  (0,5) CoHg+CeHis  (0.2) peakuMsMu npuseneHa
nponex OKTEH ,EI,OJ'IFl I'IpOJJ,yKTa no
CioHzo*H2  (0) OaHHOMY HanpasreHMIO.

AexeH

Cne,u,yeT OTMETUTb, 4YTO nNpuU pacnage MoJiekyribl Ha HepaBHbl€ OCKOJIKHU
yrnesoaopon C MeHbLMM MOJEKYJTIAPHbIM BECOM MoJyvaeTcd npeaeribHbiM, a C
oonbwnm — HernpeaerbHbIM.



XMU3m TepMunYecKmnx peakumm

OuiepyHBI B TEPMUUYECKUX PEAKIUAX B 3aBUCUMOCTH OT YCIIOBUI B OCHOBHOM MPETEPIICBAIOT
pacnaj Ha aJIKeHbI M AJIKUHBI C MEHBIIEW MOJIEKYJISIPHOW MAacCOM, HO BO3MOHbBI PEAKIINHU
NOJIMMEPU3ALMU U YIUIOTHEHHS, T. €. UKIM3AINHU C TTOCIEAYIOMIEN KOHICHCANEN

= CHZ
+ L= 5 N
HC -
SCH,  sren 2H2
GyTagmneH LUMKNOTreKCaH Benson

st Ha)TeHOB XapaKTEPHBI CIEAYIONIME TPYNIbI peaKIUil: ICAIKUINPOBAHUE UITH
yKOpo4YeHHE OOKOBBIX apa(UHOBBIX IIEIIECH;

(CH2)n— CH CH3

S < | + ChH2,



XMMU3M TEPMUYECKUX peaKLnn

* JleruapupoBanue HaGTEHOBOIO KOJIbIa C 00pa30BaHUEM LIUKIIOOJIS(PHUHOB UM apOMATUYECKUX
YIJIEBOAOPOOB;
* yacTUYHas WM MOJHAS ASUMKIN3ALMS MOJUIUKINYSCKUX HAaDTEHOB MOCE JCaTKUIMPOBAHMS;

C2Hs
[:::::]:::EEE} = [:::::I::
A
' (:2f15
b Pacnaz[ MOHOIMKJIMHYCCKNX HAYPICHUB Hd VJICYKNHbIL

pacnag

Cz H4 + C 3H5

> -// CzH4+C4H3
»- ——2C3Hs



Apomamuueckue y2ne6000po0bl TEPMUYECKH YCTOMYMBBI M MO3TOMY HAKAIlJIMBAIOTCA B
MPOYKTaX TEPMHYECKUX IMPOILIECCOB. ApOMaTHYECKHE YIIIEBOAOPOABI C JIIMHHBIMU OOKOBBIMU

LEISIMU CIIOCOOHBI NEAKUIINPOBATHCS C o0pa3zoBaHUEM MIPEUMYILIECTBEHHO
MOHOMETHJIUPOBAHHBIX APOMATHUYECKUX YITIEBOJIOPOIOB.
(CH2),—CHj; ~CHj;
— + ChH2,

ApoMaTH4ecKHUe YIIEBOAOPOJAbl 0e3 3amMecTutened (rojiosjiepHblE) M apOMaTUYECKHE
YIJIEBOJIOPO/Ibl C HU3KUM YHCJIOM YIJIEPOJHBIX aTOMOB B IIEMH IPAKTUYECKH HE IOABEPraroTCs
pacnany. B ycHoOBUSX TEPMHUUYECKMX MPOIECCOB OHU CIOCOOHBI KOHACHCHUPOBATHCS C
BBIJICJIECHHEM BOAOpO/A:

CO-C0=+ COCC
O,CH3+HSC\© # CHz-—CHz

B pesynprare 00pa3yroTcs BBICOKOKOHJICHCUPOBAHHBIC HEJIETyYHME M HEPACTBOPUMBIEC B
XWHOJIMHE BEIIECTBA, U3 KOTOPBIX 3aT€M IOJyYae€TCs TBEPAbIA YINIEPOAUCTBIM OCTATOK — KOKC
WJIA Caxa.




