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FREJ-LK 55-0071 -

J( 0 K Jl a A 1>( A 1< a A C 1\1 II J( 11 a y JC '"' '"' \.. r 
1955. TOM 105, .M G 

XHMHf/ 

JI. X. 4>PEA.ll.JllfH, aKaJl,CMllK A. A. 6AJlAH.ll.HtI, t1. M. HA3APOBA H 10. n. ErOPOB 

AJIKHJHfPOBAHHE npOnAHA H n :-nEHTAHA npOnHJIEHOM 
B YCJIOBH~X BblCOKHX TEMnEPATYP H .l1.ABJIEHHff 

B nPHCYTCTBl111 OKI1CI1 AJHOMI1HI151 
~ 

. B npeJ{blJ{yw:eH pa60Te (I) 6blJlO nOKa3allO, 'ITO B YCJlOBH5IX BblCOKHX J{aB­

JleHHH (300-1500 aTM.) H TeMnepaTYP (400-500°) B npHcYTcTSHH OKHCH 

aJlIOMHHlllI 1i-6YTaH BCTynaeT B peaK~HIO C npOnHJleHOM C 06pa30BaHHeM CJlO}!{­

HOH CMeCH }!{HJ{KHX yrJlesoJ{opoJ{OB. 06pa3YIOW:HHClI KaTaJlH3aT COCTOHT B oc­

HOB HOM H3 npeJ{eJlbllblX yrJlesoJ{opOJ{OB H Bec ero 60JlbWe Beca npespaw:eHHoro 

npOnHJleHa. O}!{HJ{ae~alI remaHosalI cppaKUHlI KaTaJlH3aTa 6blJla B 2 pa3a 

60JlbWe oKTaHoBoH HJlH HOHaHosofl H HMeJla HaHMeHbwee 6poMHoe IJHCJlO • 

59% 3TOH cppaK~HH COCTaSJllIJI 3-MeTHJlfeKcaH. 

npHBeJ{eHHble cpaKTbl n03BOJllIIOT YTBep}!{J{aTb, 'ITO aJlKHJlHpOBaHHe lIBJllI­

eTClI 3J{eCb OJ{HHM H3 OCHOSHblX HanpaBJleHHH npouecca. 3TH.}!{e KpHTepHH 

HaJlHIJHlI peaKUHH aJlKHJlHpOSaHHlI 6blJlH npHHlITbl HaMH npH H3YlIeHHH B3aH­

MOJ{eIicTBHlI npOllliJleHa C nponaHOM H li-neHTaHOM. OnblTbl npOBOJ{HJlHCb Ha 

TOH )Ke YCTalfosKe npOTOlJHOro THna no MeTOJ{HKe, nOJ{p06HO onHcaHHOH 

paHee (1) . 
B KaIJeCTBe KaTaJl H3aTopa npHMeHlIJlaCb OKHCb aJlIOMHHHH, nponHTaHHalI 

6HCPTOPHJ{OM KaJlHH (\ 0 Bee. %), 3aTeM npOKaJleHHaH B TelleHl1e 3 lIae. npH 400-

420°, J{Ba}!{,!{bl 06pa60TaHHalI 50% cepHoH KHCJlOTOH H npOMblTalI BO,!{OH. B Ka)K­

,!{OM onblTe npHMeHHJlaCb CSe}!{alI nopUHlI KaTaJlH3aTOpa B KOJlHlJeCTBe 50 MJI. 

A JI K H JI H P 0 BaH Hen p 0 n a H-n p 0 n H JI e HOB 0 H n p 0 M bl lll­

JI e H H 0 if cp P a K ~ H H. TepMHIJeCKOe aJlKHJlHpOBaHHe nponaHa npOnHJle­
HOM H3YIJaJlOCb B pa60Te (2). npH J{eCTpYKTHBHOM aJlKHJlHpOBaHHH (3) nponaHa 

B CTaTHlJeCKHX YCJlOSH5IX B npHCYTCTBHH CPTopHCToro 60pa H XJl0p.HcToro BOJ{O­

po,!{a 06w:alI KOHBepcHlI nponaHa COCTaBJl5IJla 10%. 

B HaweIi pa60Te HCCJleJ{OBaJlOCb aJlKHJlHpOBaHHe Ha npHMepe nponaH­

npOnHJleHOBOH cppaKUHH. <I>paKUHoHHpoBaHHeM Ha KOJlOHKe nOJ{6HJlbHlIKa 

6blJIO YCTaHOBJleHO, lJTO BO B31ITOH CMeCH cOJ{ep}!{HTClI 12,3 06beMH. % npOnHJleHa, 

OCTaJlbHOe - nponaH H He3HalJHTeJlbHOe KOJlHIJeCTSO }!{HJ{KHX yrJleBoJ{opoJ{OB. 

Or CJleJ{OB cepHHcTblX coeJ{HHeHHH ra3 oCB060}!{J{aJlClI nponycKaHHeM lJepe3 

cnHpToBblH pacTBop XJlOpaMHHa T. 

PacnpeJ{eJleHHe BbIXOJ{a KaTaJlH3aTa no cppaKUHHM, npH6J1H3HTeJlbHO 

cooTBeTcTsYIOIrlHM reKcaHoBoH (J{o 75°), renTaHOBOH (75-100°) H oKTaHOBOH. 

(100-125°), J{aHO B Ta6J1. 1, OnblTbl 1-3. yb Ta6J1HUbl BHJ{HO, 'ITO B npouecce 

B3aHMo,!{ei1cTBHlI npOnHJleHa C nponaHOM npH 450-460° nOJ{ J{aSJleHHeM B 500 aTM. 

BblXO,!{ O}!{H,!{aeMOM reKcaHOBOH cppaKUHH npHMepHO B 1,5-2 pa3a npesocxoJ{HT 

BblXO,!{ J{pyrHx cppaKUHH, a cOJ{ep}!{aHHe HenpeJ{eJlbllblX B HeH HH)Ke, qeM B J{py­

rHX cppaKUHlIx. 

KaTaJlH3aT, nonYQellHbll1 B OnblTe 2, 6bln pa30rHaH Ila KOJlOHKe B 47 Teope­

THIJeCKHX TapeJlOK. B npouecce pa3roHKH (CM. Pl1c. 1) 6blJla oTo6palla cppaKUH5I, 

KHnlIw:alI B Y3KOM HHTepSaJle TeMnepaTYP 58-61 ° , B KOJll1l1eCTBe 14 06beMH. % 

OT aJlKHJlaTa. opoMHoe qHCnO ee pasllo 6blJlO 26. nOcJle YJ{aJleIlIHI HenpeJ{eJlb­

HblX xpoMaTorpacpHpoSa~lHeM 15 MJI Y3KOl1 cppaKUI1H Ha CHJlHKareJle 6blJIO no­

nyqeHO 10 MJI Bew:eCTBa C d!O 0,6548 H n~ 1,3720. 3TH CBOMCTsa .6JIH3KH K 
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CBoAcTBhM 2- MCTl1nne~ITal!alla . MeTo):{oM KOM6HllaUHolIHoropaccemlHH CBeTa 6blJl 0 
onpe):{enello, 4TO B 3TOM npo):{YKTe CO~CpiK HTCH 95 % 2-MenfJl ne ~lTaHa, oxapaK ­
TepH30£3a lllloro no 4aCTOTa M £3 CM- I : 44 1) ; 815; 894 ; 1039; 11 49 ; 1174 H 13!)O. Vl3 
13 Mn ):{Py r oi'I Y31<ort cp paKUH ll C T. lOIn. 67- 70° , B bl .~ o.::"ICIlIiOn £3 n p'J· , '_'x:; pa3 -
rO HK H nocnc ):{£3 y KpaTiloro n ponycl(aflllH lfepCJ I(O.1 0IlKY C Cfl JHIKar.; -:\i, obln o 
nOJlY4ell0 5,3 Mn Bew.CCTB3 C d!n O,G735 II n'ii 1,3800. 3 TH CBoi'!..: r ea COOT­

BeTcTBy~T H-rel(CaHY, 4TO nO):{TBep >KAaeTCH TaKiKe x apaKTepllbl.V1 H 4aCTO­
TaMH cnel<Tpa KOM6HllaUHOIIIIoro pacceHHHH CBeTa: 826; 893; 901; 1040; 1140; 
1304 CM- I . 

YCJl08 HH ·JllblT3 '" XapaKTCpHCTHKa anKHnaTOO n ') cppaKUHH" " .. ~ 
cd "'" ,.; ,.; ,.; 

' .. ' "" 0 0 • g-x~ ~ c5.e .. ~ 0 " ~ 0 .. .. ~ .. .. .. .. o.U 0 .. ~:.t~g ~:~ 
u me!! 

v 
m~ u mOS! :.: CIII~ ~ .. " '" JI '" • q:'Q ::r " .. .. 

~~ t:: ;ECUU '" :;.=~= ii~ iii d 0 CO '" ~ca::" .: .: := o.=~ '" ;;* x~ C " .. ~;; ~~ 0" .... 
:;; .. ", .. .. ~ . >< = \~ :2 :::. ;>; .. " e'8 cI~ _ 

Ii'- .. :;; ~c;c;§- JI "C 0 <I" 0 ", .. c "to" 
~ 

C :s:: % .... 0. 0<> 0. 8'8 a. a'" ~III u<:u .. <I'" o CQ_ ~ C/l"'111 '" u O '" '" v a 

~o 76° 76-100' 100-150° l 
1 26,0 460 500 3,8 80 35 [30,2 49 114,5 49 1, 15,7 43,0 
2 12,6 460 500 4,6 - - 32,0 60 20,0 76 22,0 23,0 
l* 12,6 450 500 - - - 6pOMHoe 'lHcno anKHnaTa 3 

37-76° 76-100° 100-125° 

4 20,7 450 500 2,8 123 85 9,7 78 13,5 52 26,6 50,1 
:» 20,7 ' 470 1000 2,9 167 38 17,1 .43 9,7 23 24,0 49,5 
6 18,5 440 1700 2,8 - 67 14,0 64 5,4 26 23, 1 57,5 
7 21,2 475 350 6,3 123 - 25,0 - 6, 7 44 22,0 46,5 
8 21,2 435 500 2, 7 137 75 15, 7 70 7,7 41 22,0 50,0 
9 20,0 435 500 2, 1 122 64 20,8 82 5,7 37 2" ,2 52,3 

10 21,2 4\:10 500 6,5 104 44 16, 0 45 10,0 31 25 ,0 48,4 
11** - 450 500 3,4 - - 15,6 59 14,6 34 23,0 47,0 

* OUblT B OTCYTCTBHe K3TanH3aTopa. 
"'* OnblT C H=neHTaHOM. 

TaKI1M 06pa30M, peaKUI1H B3aHMo):{eficTBHH Me)K):{Y nponaHOM HI npOnH­
JleHOM MO)i{HO Bblpa311Tb ypaBHeHI1HMH: 

CHs CHs 
I I 
CH3 + CH2 = CH - CHs ~ CH - CHa - CH2~- CHs 
I I 
CH, CHs 

CHs + CH2 = CH - CHs =i> CHa - CHI - CHa - CH3 

2H3 tH3 
I I 

CHs CHs 

BbIXO):{ 2-MeTHJlneHTaHa COCTaBnHeT 37 % ,'"" a H-neHTaHa 20 o6beMH. % 
OT reKcaHoBoH cppaKUl111 I1nl1, COOTBeTCTBeHHO, 11,8 H 6,4 % OT aJlKHJlaTa. 

OnblT 1 6bln npoBe):{eH B TaKI1X )Ke ycnOBI151X, KaK 11 on biT 2, 1I0 cOAep>KaHHe 
nponHnel-la B I1CXO):{HOr! CMeCH C nponaHoM 6blno 3Ha41iTenbHO 60JlblUe - 26%. 
Ha ):{onlO rel<CaHOBO_H cppal<UI1I1 B 3TOM onblTe npH xo):{HTCH 30,2 o6beMH. % 
nonY4eHIloro KaTaJlI133Ta. KOJlH'leCTBO OCTaTl<a, BblKHnalOlUero npH TeMnepaType 
Bblwe 150°, 3):{eCb COCTaBHno 43 06beMH. % KaTanH3aTa, T. e. B 2 pa3a 60JlbWe, 
qeM B OnblTe C 12 % npOnl1JleHa. B OTCYTcTBHe l<aTaJlH3aTOpa B 3TI1X ycnoBHHx 
HopManbllblH XO,L{ npouecca HapywancH Bcne):{CTBHe o6pa30BaHHH TBep):{b1X 
nOJlHMepOI3, 3aKpbIBaaWl1X oTBepcTHe BeHTHnH. 

t27f. 
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A JI K H JI H P 0 13 a H II e H - n e I[ T a Hun P 0 n J( JI e II 0 M. TepMHtlc ­

CK OC H KUTUJlIITl!l.JeCKOe ~eCTp YI<Tl I!311 0e aJlKllJlHpOBallllC H-nellTalla n CTa­

TlIlIeCKHX YCJ10I311HX H3YlIaJlOCb 7I. M. n aYUIKlIllblM (4) C COTp. B OOTIIMaJlb ­

HbIX YCJlOBIl51X KOHIlepC1l51 H -nellTall~ B )Kll~ K IlC yrJleBO~OpO~bI COCTUnJl5lJ1a 

23% . 
Hawn OOblTbI no aJlKHJlHpOBaIllllo H-nCllTa lla npOmlJlCHOM npoDo~Hmlcb 

npH ~aBJleHHHX B 350-1700 aTM. B IIllTepnaJle TervmepuTYP 435-490°. Co~ep­
)i{aHHe npOnHJlel-Ia B CMeCH C neHTaHOM COCTaBJlHJlO 18,5-21,2 Bec. %. neHTaH 

6blJl npHrOTOBJleH rH~pHpoBaHHeM , mmepHJleHa H HMeJJ T. KHn. 36-37°, 
n21) 1 ,3592, d~o 0,6322, 6poMHoe 4HCJlO 3. 

/0, 

80 

I{J 

10 20 JO 40 50 /ifJM/1 4 8 /2 10 20 24 28 32 M.I7 

PHe.1 PHe. 2 

1-13 Ta6J1. 1 (onblTbl 4-11) BH~HO, 4TO H B npoll.ecce aJlKHJIHpOBaHH51 

il-neHTaHa BbIXO~ O)KH~aeMOH oKTaHoBofr cppaKlI.Hfi npeBblUJaeT BbIXO~ ~pyrHx 
cppaKlI.HH. nOBbIweHHe ~aBJleHH51 C 350 ~o 1000 aTM. npHBO~HT K YBeJJH'leHHI-O 
Bblxo~a KaTaJlH3aTa co 123 ~o 167%, C4HTa51 Ha B3HTbIif B peaKlI.HI-O npOnHJleH. 

T . •• n. B °C 

100,0--115,5 1,4008 
115,5--116,3 1,3993 
116,3--117,8 1,3989 
tt7,~126,0 1,4011 

npH nOBblUJeHHH ~aBJleHH51 OT 500 ~o 
T a 6 JI H U a 2 1700 aTM. CO~ep)KaHHe OKTaHOBOH cppaK­

lI.HH B KaTaJlH3aTe He B03paCTaeT. BPOM­

Hoe tIHCJ10 ee CHH)KaeTC51 C 44 ~o 24, Be-

-' 

0,7155 

0,7098 
0,7148 

CoJl.eplK. 80 P051THO, BCJ1e~CTBHe· YMeHbUJeHH51 Kpe-
q,paKDKH n 

B 06'beMH • • f. KHHra. OCJle~Hee nO~TBep}!{~aeTC5[ 

13,0 
6,2 

55,7 
21,6 

TeM, tITO renTaHOBa51 cppaKl1.H51, 5lBJl51-

l-Om.a51C51 npO~YKTOM peaKl1.HH KpeKHH­

ra, B KaTaJlH3aTe onbITa 4 B 2 pa3a 

MeHbwe, tIeM B OnblTe 6. KpoMe Toro, 

B onbITe 6 npH 1700 aTM. COBepweHHO 

OTCYTCTByeT OTJlO}!{eHHe yrJl51 Ha KaTa-

JlH3aTope. 

fIPH nOBbIUJeHHH TeMnepaTypbI C 435 ~o 490° KOJlH'leCTBO ra3006pa3HbIx 

npoAYKTOB KpeKHHra YBeJlH4HBaeTC51 B 4 pa3a. YrJlepOAHOe tIHCJlO ra3006pa3-

HbIX npoAYKTOB paBHo 3,8, tITO YKa3bIBaeT Ha HaJlH'lHe B HHX 6YTaHa. KaK BHAHO 

H3 Ta6J1. 1 (onblTbI 4-10) H KpHBbIX cppaKlI.HOHHpOBaHHH (pHC. 2), Ha AOJlI-O 

oKTaHoBoH cppaKl1.HH npHXoAHTC51 21-26 06'beMH. % 06pa3YI-0Il1.eroc51 B npo­

lI.ecce KaTaJlH3aTa. OKOJlO 50% oKTaHoBoH CPpaKlI.HH BbIKHnaeT B Y3KOM HHTep­

BaJle 117-119°. 
C l1.eJlbl-O 60Jlee AeTaJlbHOrO HCCJleAOBaHH51 COCTaBa oKTaHoBoH cppaKl1.HH 

KaTaJlH3aTbl, nOJlYlIeHHbie B onblTax 4, 6, 8 H 9, 6blJlH coe~HHeHbl BMeCTe II 

nOAseprHYTbl ABYKpaTHoMY xpoMaTorpacpHpoBaHHIO Ha CHJlHKareJle. npH :HOM 

6b1J1a BbIAeJJeHa ¢paKl1.IHI npeAeJlbHbIX yrJleBoAOpoAOB C n~ 1,3998. <t>paKlI.HH, • 

nOJlYtIeHHbie npH pa3roHKe ee Ha KOJlOHKe B 47 TeOpeTHtIeCKHX npeJlOK, nPH-1 
BeAeHbI B Ta6J1. 2. KaK BHAHM, CBbIUJe 55% npe,l:(eJlbHbIX yrJleBOAopoAOB OKTa­

HOBOH CPpaKlI.HH BblKHnaeT B Y3KOM HHTepBaJle TeMnepaTYP 116-118°. <1>H3H-

1272 
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lJeCKHe "KOIlCTaHTbl H CneKTpbl KOM611HaUHOlHlOr O paCCCHIlHH CBCTa (tlacToTbl; 
318; 738; 821; 873; 910; 949; 1042; 1076; 1151; 117 1; 1301; 1442 H 1462 CM-I ) 

:1Toro n pO,[(YKTa OTBctlalOT 4'MCTlIJlrCma fly . 
TaKIfM 06pa30\1 , PC3KUH51 aJlKHJlHpOBa llH51 fi·neHTalla npOm!,le{O~! 

MO>KeT 6blTb npc/\CTan:lclla cxe:-'lOfl; 

CH3 CH3 

~H2 + CH2 = CH - CH3 - > ~H - CH2 - CH2 - CH3 
I I 

CH2 CH2 

I I 
CH2 CH2 
I I 

CHa CH, 

MeTO,[(O\1 KOM6HHaUHoHHoro pacceHHHH CBeTa no t:{aCTOTaM: 821; 874; 895; 
961; 1040; 1076; 1147; 1167; 1302; 1444 H 1464 CM-1 YCTaHOBJleHO TaK)Ke HaJll1t:{He 
BO cppaKUHI1 118-125° 3-MeTI1J1renTaHa. 

B YCJlOBI1HX npouecca fl·neHTaH MO)KeT KpeKHpoBaTbcH C 06pa30BaHHeM 
OJIecpHHoB H )KH,[(KHX yrJIeBo,[(opO,[(OB (4). n03TOMY 6blJI npOBe,[(eH onblT 11 C 
OJ{HHM fl-neHTaHOM B OTCYTcTBHe npOnHJIeHa npH 450° H 500 aTM. npH 3TOM 
7 Bec. % ero npeBpaTHJIHCb B BblllleKHnHUJ.He )KHJ{KHe yrJIeBo,[(opo,[(bl, T. e. 
npH6J1H3HTeJIbHO B 3 pa3a MeHb­
llle, t:{eM npH aJIKHJIHpOBaHHH 
H-neHTaHa npOnHJIeHoM. 

<I>paKUHH KaTaJIH3aTOB, no­
Jlyt:{eHHble npH aJIKHJlHpOBaHHH 
neHTaHa npOnI1JIeHOM, CT. KHn. 
Bblllle 100° nOKa3blBaJIH nOJIo­
)KHTeJIbHYIO cpopMaJIHToBYIO 
peaKqHIO. n03TOMY 6blJIa c,[(e­
JlaHa nOnblTKa Bbl,[(eJlI1Tb H3 
HHX apoMaTHt:{ecKHe yrJIeBo,[(o­
pOJ{bi. CblJIa npHMeHeHa Me­
TOJ{HKa pa3AeJleHHH yr JIeBOJ{O-

$paKaHH anKHnaTOB 
CT. KHn. Bbl we 120· 

T. KHn. Bocl 
npH 5 MM Bec. % 

20-40 56,8 
42-65 25,8 
65--100 30,2 

n20 
D 

1,4830 
1,MJ62 
1,4997 

Ta6J1Hua 3 

CO.llep>K. apOM a 
THq. BO (jlpaK-

d 20 
UHH 

4 I B 06~ B r eMU . 0) • 

0,8490 4,7 8,3 
0,9110 4,6 18,1 
0,8921 8,5 28,0 

PO,!{OB Ha CHJIHKareJle (5). <f>paKUHH C T. KHn. 100-125° , nOJIyt:{eHHaH B onbl­
Tax 6 H 9, COAep)KaJIa JIHlllb CJIeAbl apOMaTHlJeCKHX yrJIeBOAopoAOB. 4acTH 
aJIKHJlaTOB CT. KHn. Bblllle 125°, nOJIyt:{eHHble B OnblTaX 5,8,9 H 10, 6blJIH coe­
J{HHeHbl BMeCTe H pa30rHaHbl B BaKYYMe npH 5 MM. nOJIyt:{eHHble npH 3TOM nep­
Bble TpH cppaKUHH 6blJIH nOABeprHYTbl xpOMaTorpacpHlJeCKOMY pa3J{eJIeHHIO Ha 
CHJIHKareJle (CM. Ta6JI. 3). 

113 .Ta6JI. 3 BHABO, 'ITO BO <ppaKUHHX, KHnHUJ.HX Bblllle 125° (760 MM), cOAep­
)KaTCH 3Hat:{HTeJIbHbie KOJIHt:{eCTBa apOMaTHlJeCKHX yrJIeBo,nopo,nOB. C nOBblllleHHeM 
TeMnepaTypbl KHneHHH cppaKuHH co,nep)Ka HHe B HeH apoMaTHt:{ecKHx yr JleBO­
.l{OPO,nOB B03pacTaeT H BO cppaKUHH 65-100° (npH 5 MM pT. CT.) ,nocTHraeT 28 
06'beMH. %. 

I1HCTHTyT OpraHH'IeCKOii XHMHH HM. H. n . 3eJIIlHCKOro 
AKa,ll.eMHH HayK CCCP 

ll.I1TI1POBAHHA51 JlI1TEPATYPA 

nOCTymfJIO 
3 VI 1955 

1 Jl. <t> pel! JJ. JI H H, A. B a JI a H JJ. H H, H. H a 3 a pO B a, .LIAH, 96, NQ 5, 1011 
(1954). 2 F. E. F r e y, C. C. 0 be r fill, Refiner Natural Gasoline. lB. 486 (1939). 
8 E. C. Hug h e s. W. G. Dar lin g. Ind . Eng . Chern .• 43. 746 (1951) . '51 . M. n a­
y W K H H. A. B. Ton 'I If e B Il .llp., 113B. AH CCCP, OXH, N2 2.260 (1 953). 5 B. A. K a· 
3 a 1\ C K H l'I. A. <t> . n JI aT 3 H .llp .• nAH, 27,658 (1940). 
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