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F-I + C~rIaCH2CH3 ~ CaH. + C2 Ha, 

~rilo'U - -&:."2) C6 HB + C2H., 
CsHs + H2 ~ CSH6 + H, 
C2HS + H3 ~ C2HS + H. 

(4') 

( 4") 

(5) 

(6) 
06pa30flaBUlHeCH l\IOJleKy.'ILI TOJIYOJJa I1peTepm:IJalOT A3Jlhlle~iUJce 

n peBp3 Utelllle B 6e1l30.1 H MeT311 (2). 
06pbIB llcnei! npOIlCXOAHT, O'lCBHAIJO, rJI3BIILIM 06P330i\1, nYTeM pC

KOi\I6HHaUIIH p3AHK3JI013. PaCCi\!OTpellHe YP3mlemfl'i (1)-(6) IJPHBOAHT K 

BbIBOAY 0 TOM, 'lTO C nOBblllJelIHeM KOHl.{eHTpal.{HH, 3 CJJeAOBaTeJJhHO, H 

A3BJJeHH5I BOAOPOA3 06P330B311He 6eH30JI3 AOJJ)f{HO YCKOP5IThC5I; 06p330-

B3Hl1e)f(e TOJJYO.'l3 B 3113'lHTeJIhHol'i CTenel-1H .'1HMHTHPyeTC5I CKOPOCThlO 

pe3Kl.{HH (l) *; K TOMY )I(e Ae1'vreTHJJHpOB3I-IHe TOJJYOJJ3 TaK)I(C YCKOp5IeTCH 

AaBJIeHHeM BOAopOAa. TaKI-Ii\! 06pa30l\I, HaXOAHT' 06b5ICHeHHe BJJH5IHHe 

AaB.'1eHH5I BOAopOAa Ha CKOPOCTh H Hanp3BJJel!He rOMoreHHoro AeCTPYK
THBHoro rHApHpOB3HH5I 3THJI6eH30JJ3. 

npeACT3BJJ5IJJOCh . Hl-ITepeCHhIM HCCJJeAOBaTh BJJHHI-lHe A3BJJeHH5I BOAO

pOAa Ha npOTeKaHHe npouecca rOl\!OreHHoro AeCTPYKTHBHoro rHApHpo

BaHH5I H30npOnHJI6eH30JIa, TepMH'leCKHW pacnaA KOToporo npHBOAHT K 

06pa30BaHHIO pa3Ho06p33HbIX 'npOAYKTOB (BOAOpOA, MeTaH, 3TaH, 3THJIeH~ 
npODaH, npOnHJIeH, 6YTaHhI, 6eH30JI. TOJIYOJI, KCHJIOJIhI, 3THJI6eH30JI, n-npo
nHJI6eH30JI. CTHPOJI, IX-MeTHJICTHPOJI HAP.) (6- 10). 

KaK 6hIJJO nOKa3aHO B pa60Te (10), nepBhlM aKTO:lI TepMH'leCKOrO p3C
DaAa H30npOnHJI6eH30JIa HBJIHeTC5I peaKl.{HH 

CsHsCH(CHah ~ CsHsCH + CH j . (7} 
I 
CHa 

npH rOMOreHHOI\! AeCTPYKTHBHOM rHApHpOBallHH Aa.'1ee npOTeKalOT pe
aKUHH C Y'laCTHeM BO.a:opOAa, B lJaCTHOCTH: 

CaHsCH(CHa)+H2 ~ CsHsCH~CH3 + H, 
CH3 + Hz ----,> CH~ + H, 

Ii + CsHsCH(CHah ~ CsHs + CaHa, 

~~ CaH. + C3H 7 , 

CsHs + H2 ----,> CSH6 + H, 
C3H7 + Hz ~ CaHa + H. 

(8) 

(3) 

(9') 

(9") 

(5) 

(10) 
06pa30BaBllJHfi:c5I 3THJI6eH30JI nOABepraeTC5I AaJIbHeiillJeMY ' AeCTPYK

THBHOMY rHApHpOBaHHIO. 

KaK BbIllJe 6bIJIO YKa33Ho 3KcnepHMeHTaJIhHbIe HCCJIeAOBaHH5I nHpOJJl13a 

3THJI6eH30JIa H H30npOllliJI6eH30JIa npHBOA5IT K BblBOAY 0 pa3phIBe CBH3H 

C-C B 60KOBOii llenH (a He CB5I3H CapoM - CaJ'lU<p) KaK nepBoii CTaAHIi 

npollecca TepMH'leCKOrO pacnaAa 3TliX yr JIeBOAOpOAOB. 2ho nOATBep

)l(AaeTCH H AaHHbIMH 06 3HeprH5IX pa3pbIBa CBH3eii. ITo paC'leTaM 
H. H. CeMeHoBa (11), 3IJeprliH pa3pbIBa C-C-CB5I3H C 6H S-CH 3 paBHa 

87,5 KKaJI / MOJIh, a CB5I3H C6Hs-CH2CH2CHa 84,6 KKaJl /I\IOJIh. 3HeprHH 

pa3pbIBa CB5I3ew C-C B 60KOBOii uemr aJlKHJl6el!30JIOB 3I1a'lHTeJJbHO 
MeHhllle H COCTaBJl5IeT 57,5-65,0 KKa.'1 / MOJJb. 

nepexoAHM K H3JJO)l(eHHIO no.'lY'leI!IILIX 1IaMH 3KCrIepHMe1lTa.'1hHhIX 
AaHHLlX. () 

npoBeAeHlIoe HaMH HCCJleAOBaHHC B aBTOKJJaBIILIX YC.'lOBH5JX npH 475 
H pa60'lHX AaBJlellH5IX AO 680 .aTM. (lla'la.'lhIlLIe AaBJJellHH BOAopOAa 

-
- 0;: He HCKlllOlJella B03MU)f{1I0CTb oupa30B3 1l1l1l To,lyolla II B pe3Y,lbTare npOTCI(3HII~ 

peaKuHH Ii + CoH&CH 2CHa--i> CoH.CHz + CH4, UJ\lIaKO OTHOCIiTellbHall BCPUlITIIOCTb TaKOH 
peaKl\HH Malia (5). 
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50-300 aTM.) nOKa:!aJJO YCKOPCHHC CYi\lMapIIOro npellp<l,lIl CII HH .H30npo-

HJ16eIl30J1a C nOHLIlllCIIHei\l .a:aBJlCIIHH Bo.a:opO)la. T aK :la .3 l Jaca_ f~,o npc-
n COCTan.'lH.l0 rIpH pa604c~I AaBJJClIlHf 300 aT:-'1. OI{l).10 I 'I) , np a 
BPOau~ellHe bO 01 H rIp>! 670 anT. - OKO.10 90 %. BechM1 ~ 1:1t: _ ... 
39 aTM . - OKono 10 or PC 3Kl!HH fI PH IIpO-
H3:\leflel!HH npCTepncnaeT COCTas iKHAKHX npo.n:YK~ J • 1°0 

. • 3 'lac H pao0411x AaB.1crrHnx 0 -OJl}f(IiTeJJbIlOCTH OnbITOB, paBHoH ., . 8 
II ".. CII30JJa B npo.a:YKTax p ea KUHH COCTaB.1 H.~O -220 aTM. COAep}f(ailHe 0 300 TI\I 20- 22 01t 
9 Bec. % OT 3arpY)I(eilHOrO H30npOIHrJJ6el!30Jla, npH a. 0, 

npH 670 aTM. 46-49 %. Co.n:ep

)KaHRe TOJJYOJJa npH TeX)I(e 

llaBJleHH5IX COCTaBJJ5IJIO COOTBeT

CTBeHHO 11 - 13,7..--8 H 2-3%, 
co.a:ep)l(aHHe 3THJ16eH30JJa 19-
20, 14-15 H 2-5% *. TaKHM 

06pa30M, nOBblllJeHHe AaBJJel!HH 

BOAopoAa pe3Ko YBeJIH'lHBaeT 
BbIXO.ZI: 6eH30JIa H CHH)I(aeT 

BblXOAbI TOJIYOJIa H 3THJJ6cH-

30JJa. 
OAHaKo .n:aHHbIX 0 COCTaBe 

}f(HAKHX npoAYKTOB HeAOCTa

TO'lHO AJI5I Toro, 'lT06bl nOk 

TBepAHTb H3JIO)l(eHHYIO BbIllJe 

06myIO cxeMY MexaHli3Ma rOMO

reHHoro .n:ecTPYKTHBHoro rH.a:-
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PHC. 1. BIIllllHHe Haqam,HOro llaB,leHHlI B0!10pOlla 
lIa OTHoweHHe (CaHs): [(CH4) + (CzHG)] npH 

475 0 (t = 3 lJaca) 

H5I aJIKHJJ6eH30JJOB. AHa
pHpoBaH COCTaBe )I(HAKHX npoAYKTOB pe3Kl.{HH C DOBbIllJeHHeM 
JIOrH'lHble H3MeHeHH5I B OrJJH 6bl B npHHUHrIe 6bITh nOJJY'leHbl, eCJJH AO-

.a:aBJJellH5I Bo.n:opoAa M Bo.n:opoAa YCKOpHeT pacnaA H30npOIIHJJ6eH30JIa 
rIYCTHTb, 'lTO AaBJlTel~H6eeH30J1a _ .a:o J TOJIYOJIa H TOJJYOJJa - AO 6eH30.'1a, 

.a:o 3THJI6eH30J1a, 3 H)I(HOCTb 06pa30BaHH5I 6eH30JJa 11'3 3THJJ6eH30JIa no 

HO HCKJJIO'l(~T):,-(~0)3~OH3 H30npOIHfJl6eH30.'1a no peaKl.{H5IM (9) H (5). 
peaKUH5IM O'leBHAHO, 'ITO B nOC.'lek 
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npOAYKTax peaKl.{HH npH mo-

6blX AaBJJeHHHX BOAopOAa co

Aep)l(aJIC5I 6bI rIpeHMymecTBeH

HO MeTaH, B TO BpeMH KaK 

npOTeKaHHe peaKllHH IIO ypaB

HeHH5IM (7)-(10) AOJI}f(HO npH

BOAHTb K YBeJIH'leHHIO cOAep

)I(aHH5I nponaHa H YMeHbllJeHHIO 

cOAep)l(aHH5I MeTaHa B ra3006-

pa3Hhlx IIpoAYKTax peaKl.{HH 
o 10000 20000 JOOOO 4Q(}(1}ur.r. C DOBhIllIeHHeM AaBJJeHHH BO.a:O

o~· --:'50=----;;/ro~-------:,~do;-:~:-------mz~..,z pOAa. AHaJIH3 ra3006 pa3H bI X 

PH,HavanliHop ~ t.. npOAYKTOB peaKl.{HH .n:eiiCTBH-

PIIC. 2. BIIIIlIlIHC HalJ311t..lloro ,naB.~eIlHR B0!10pO
lla Ila OTHowellHe (6CH30Jl): [(TOIIYOII) + (:nIlJl-
6e H30Jl)] Ilpll 475°. a-2 lJaca, 6-3 lJaca, 

8-4 lJaca, z-5 'lac. 

TeJIbHO nOKa3aJI 3Ha'lHTeJIbHOe 

YBeJJH'leHHe COAep)l(aHHH B HHX 

nponaHa. Ha pHC. I H306pa-

)f(eHO H3MeHeHHe OTIiOllJCHH5I 

(C3HS): [(CH4) + (C~H6)] ** C no-
BblrneHHeM AaB.'1ellHH rIpH 475~ H npOAOJ1)1(HTeJJbHOCTH OrIblTOB 3 'laca . OKa3a

JIOCb '{TO B YKa3aIIllbiX YCJJOBHHX 3TO OTHomeHlie B03paCTaeT C .a:aBJJelll{eM 

(np~6JJH3HTeJJbllO npOrIOpUHOIIa.'1bI!O lIa'laJJbHOi\lY AaBJ1eIlHIO BOAopo.a:a). 

* B 'pO"YKTa:t C T Kiln HIOf{C 160° cpulap"oe CO.aCP)f(311I1C rrapa¢KlIo->KHJlKIIX rr '" • • . 10 1 D' 
. Bbl:( nacjlTellOBblx II OIlC<jJIIIlOBbIX yr lIeBo,nopo,nOB !IC rrpeBblw3. , 0 . 

. ~~. Kpyrllble cK06KII 03ilalJ310T MOllbllblC KonueIlTpal\lIl1. 
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