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OHPESE~EH~E HOBEPXHOCTH META2~q~IECKOFO ~E2ESA 
B H2AB~HMX ~E~ESHMX MATA~I~BATOPAX ~M~Y~BCHO- 

XPOMATOFPAr ~ETO~O~ HO A~COPB~ KHC~OPO~A 

E.B.C2~B~HCE~, A.H.PosoBc~H~, D.B.Karaa 
$.B.EOpeHeBc~aH, C.M.~o~TeB, ~.H.Sa~poB 

HHCTHTyT He~TeXHMN~ecEo~O CHHTesa AH CCCP, 
MOoEBa 

HOCTyHHna B pe~a~H~ 15 H~H i975 

MO~H$~EHpoBaHa MeTO~HKa onpe~e2eH~H HoBepxHocTH ~e2esa 
B MHO~OKOMHOH~HTHMX ~aTa~HsaTopax HO xeMocop~HH K~c~o- 
po~a ~s HoTo~a re~HH. M e T o ~ a  onpo~oBaaa Ha cepHH H~aB- 
~eHMX H HaHeceHHMX ze~eBHMX ~aTa2~BaTopOB. Pesy~TaTM 
coBna~a~T c oHpe~e~eHHHMH, no~yueHHMM~ B CTaTHuec~o~ yCTa- 
HoB~e HO xeMocop6E~H OEHCH yr2epo~a .  

A method for determining the surface area of iron in multicomponent 
catalysts has been developed based on chemisorption of oxygen from a 
helium stream. The method has been tested by using a series of fused 
and supported catalysts. The results agree well with the data obtained 
in a static system according to carbon monoxide conversion. 

0npe~e~eH~e noBepxHocT~ pas~UHHX ~O~nOHeHTOB B ~e~esH~X 

K a T a ~ s a T o p a x  O~HUHO npoBo~HT Ha 0CHOBe ~aHHNXHO x e . o c o p 6 ~  

asoTa ,  OK~C~ ~ ~Byoz~c~ yr~epo~a [~] .  KeTo~Ka ~T~X ~sMepeH~ 

c ~ o ~ a ,  T p y ~ o ~ a  ~ Tpe~ye~ ~cno~so~aH~H Ba~yyMHO~ T e X ~ .  

B n o c ~ e ~ e  r o ~  HOHB~C~ HpOCTMO, ~ H a M ~ e c ~ e  ~eTO~,  Hpe- 

~yc~aTp~Ba~He npoBe~eH~e s~cnep~eHTa  Hp~ aTM0c~epHoM ~aB~e- 

H ~  C np~eHeH~e~ xpo~aTorpa~a ~ H  o n e H ~  ~O~UecTBa a ~ c o p ~ -  

pOBaHHO~O Be~ec~Ba. ByHHO~ C C O T p y ~ a ~  [2] paspa6oTa~H ~ -  

n y ~ c H o - x p o ~ a T o r p a ~ e c ~  ~eTO~ offpe~e~eH~H HoBepx~oCT~ ~e~e-  
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C~HBHHCKMR .np. HOBEPXHOCT5 ~EBE3A 

sa B HaHeO~HHMX ~aTan~3aTopax T~Ha Fe/A1203 nO a~OOD6~M EMO- 

~opoza. Cor2acHo [2] E~c~opo~ Ho~aBaeM~ B BN~e 0T~e~RH~rX NN- 

~y~COB H0nHOCT~D no~no~aewcs 0~pasEOM ~0 Tex hop, no~a He ~y- 

~eT ~0CTHrHyT0 ~o~Hoe 3aHo~HeH~e noBepXHOCT~ ~e~esa a~copd~po- 

BSHH~M E~ca0p0~0M, TSE qT0 B n0c~e~ym~NX Hmnya~cax norno~eH~e 

~Mcnopo~a 0TOyTOTByeT. B STOM cnyqae ~ns onpe~e~eH~s noBepxHo- 

cT~ ~enesa B o6pas~e Tpe6yeTcH O~eH~TB cyMuapHoe EOn~eOTBO 

~orao~eHHoro E~caopo~a. 

YEaSaHHaH MeTO~Ea ~a~7 y~OBneTBOp~Te~BH~e pesynBTaTN npH 

onpe~e~eH~H noBepxHocT~ ~eneBa B HaHeC~HH~X ~aTa~BaTopax, co- 

~ep~am~x OTHOO~Te~RHO He~on~moe ~o~ec~o ~e2esa (ca. p~c.). 
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a - HaHec~Ha~ KSTa~saTop ~e/~ A1203; 

- n~aB~eH~ xe~e3nu~ EaTa~BaTop;  

- HaHeC~Haa~ ~a~ax~3a~op Fe /S i0  2. 



C~MBHHCKM~ ~ ap. ~OBEPXHOCTb ~E~E3A 

0~HaE0, KpMMOHOH~0 08 E MCH0~BByDmMMC~ B np0~eocax C~HTOSa 

aMMmaKa ~ ONHTO38 opraHmqeom~x CO@~MHOHM~ M3 CO M H 2 nxaB~e- 

HMM XO~OBH~M KaTan~saTopoM, a TaNgo E o6pas~au, coAepzamm~ 

3HaqMTOZBH0e KOHMHSOTB0 HaHOCeHHOPO xe~eBa, noEaBa~o, ~TO B 

~Tzx c~y~aax Tpe6yeTc~, no Kpa~He~ ~epe, ~oppe~w~poB~a pac~T- 

H0rO MeT0~a. 

H~e ~S~0~eH~ C00TmeTcwBy~e ~cnep~eHwanBH~e ~aH~e 

npe~arae~a~ ~o~po~a~Ha~ ~e~o~a onpe~e~eH~ no~epxHoc- 

~ ze~esa ~ y~a~aHH~X ~a~anzsaTopax. 

Me~oA~Ka 8~cnep~eHwa. Cxeua np~ueHeHHOM A~ ~cc~eAo~a- 

H~ yC~aHOB~ aHa~or~Ha OnmCaHHO~ B pa6o~e [2]. Perzc~p~py~- 

~ yc~po~c~o~ c~y~x xpo~a~orpaCXT-8. B Ea~ecw~e aAcopSaTa 

Hp~MOHg~Z ~ c ~ o p o ~ ,  r a s o i o c ~ e ~ e u  c ~ y ~  r e ~ .  Bce ~as~ npe~- 

Bap~Te~Ho o~a~ 0T Hp~Moco~ n0 [2]. HaBeo~ npe~Bap~Te~HO 

BOCOTaHoB~eH~X ~a~a~aa~opoB ~eperpy~axzcs ~ a~ny~ xpo~aTO- 

rpa~ec~o~ ycwaHo~m np~ E0gHaTHO~ ~e~nepa~ype ~ a~oc~epe 

yr~e~c~oro rasa ~ re~. ~a~ee o6pa~n~ o6paSaw~a~ ~o~opo- 

AOM np~ i aTM, ~50 ~ B Te~eH~e Tpex ~aco~, npoAy~a~ re~e~ 

TeqeH~e 30 ~H ~ ox~a~Aanm ~ T0~e re~g (5 n/~ac) Ao ~o~HaT- 

HO~ weunepa~ypn. 

Hp~ npo~yB~e re~e~ npo~o~ aHab,s o~xo~a~ero rasa, ~o 

noa~o~a~o HaSnmAa~ 3a npo~ecco~ a o c o p 6 ~  BoAopoAa. ~o ~SHHI~M 

xpo~aTorpa$~r~ocEoro aHa~z3a coAep~aN~e Bo~opo~a B ronz~, npo- 

~yc~aeMou co c~opoc~m 3 M~ac, Coc~aB~O ~eHee 5"&0-2% ~e- 

pea 30 ~mH ~ocne Havana np0AyB~. C~eAo~aTen~HO, sa Bpeu~ rip0_ 

~yBE~ AecopSE~s ~oAopoAa npasw~ec~ 3aBepma~ac~. 

~e~o~a np~roTo~eH~ ~aTa~aaTopoB np~Be~eHa ~ [3]. 06- 

paaI~  n~aB~eH~x ~e~esH~X SaTa~aaTopo~ rOTOB~ c~aB~eH~e~ 
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C~HBHHCKH~ nap .  HOBEPXHOCTb ~E~E3A 

CMe0M MarHMTH0~ 0E~OM ze~eza  c H p 0 M o T ~ p y ~ M ~  ~06aBKaY~ C n o o -  

~e~ym~e~ nepenzaBKo~. HaHeceHHHe se~e3HHe ~aTa~3aTop~ rOTOB~- 

n~ npon~Ko~ H0c~TenH (Si02, A1203) B0~HNMM pacTBopaM~ 830THO- 

Ezcnoro ze~esa, c nocneHym~M ~cym~maHMe~ np~ 800 (5 qao) 

Hp0Ea~BaH~eM np~ 450 ~ (5 ~ac.). KaTa~saTops BOOCTaHaBn~Baa~ 

BoH0p0~0~ B HROT0qH0-n~pKynH~0HHOM y0TaHoB~e np~ 4500 B weqe- 

H~e ~2 qacoB. 

Pe~yn~aTu ~EcnepHMeHTa. Ha p~cyHEe (a) noEasaH ~parMeHT 

xpoMaTorpa~M~ ~MHya'~COB ~c~opo~a Hoc~e ~aCTH~H0r0 HO~Z0~eH~H 

B cnoe EaTa~saTopa ~e/~Al203 C ~azMM co~epzaH~ey Fe (CHnOZ- 

HaH ~HMH ~B C00T~eTOTByeT B~COTe H~Ea ~c~opo~a B ~CXOHH~x 

~MnynBcax). Kp~BaH, OP~SaD~aH Bepm~H~ HMEOB, C00TBeTCT~yeT, 

0qeBM~HO~ N3MeHeHND EOHEeHTpaEHN E~cxopo~a B BaBNCNMOOTH OT 

EO~N~eCTBa HpoHy~eHHMX N~Hy2BCOB. BHH STO~ EpNBo~ COOTBeTCTBy- 

eT HaHH~M [2]: Ha~NaH C 17 EMHyx~ca EHc~0po~ Hpa~TH~ecEH He 

~L~aH EapT~Ha Ha~am~aeTcs np~ norno~eH~H EHcaopoza nnaBne- 

HNM ~eZeSHNM Eawa~saTopo~. C00TBeTCTByD~aH o~a~aH ~H STO- 

U0 o6pasua HpH02M~88TCH E aC~MHTOTe, o p ~ a T a  EOT0pO~ cy~eOT- 

BeHH0 H~e BMCOTM NOX0~HOP0 n~Ea (6). B 8TOM cryqae, cne~oBa- 

Te~BH0, HadnDAaeTcs TaE~e Me~eHHoe norno~eHHe E~c~opo~a, CEO- 

p0CTB EOT0pOP0 HpSETNqe0EH He saBZOMT 0T ~peMeH~ (0T q~o~a NM- 

~yABoOB). ARa~Or~qHaH Ep~BaH (B) C 0THOONTeJFBHO 5o~ee ~CO~HM 

3Ha~eH~eM aO~MHTOTN 5~za ~o21yqeHa ~H HeHaHeO~HHO~O xe~es~o~o 

EaTa~BaTopa c 6 o ~  co~ep~aHHe~ ~exeBa (15,6 Bec.%). 

EaE BH~HO ~8 ~p~BeH~HHk[X HaHH~X, B~eET Me~eHHO~O HO~O- 

~eHEH E~cnopo~a c npaETHqeCEH HOOTOHHH0~ 0E0p0CTBD (np~ no~a- 

~e E~cxopoza B BHZe OT~enBR~X ~MnynBC0B) saGzm~aeTcH ~aH o6- 
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C//HBHHCKMI~ a ap. [IOBEPXHOCTb }KE/IE3A 

pSSHOB xspsKTepMsym~XOH Ha~q~eM 06~MH0~ #SSS ~eTa~n~qeoEo- 

Po z8~838 3HSq~Te~BH0~ Hp0THXeHHOCT~. Ta~, ~aze B HSHSCeHHOM 

o0pa3~e, ooAepxame~ &6 Bee.% xeneaa, 0TH0~eH~O q~o~a aTOMOB 

B O6~Me xe~esa K qHoxy HoBepxHooTHNX npeBMmSeT ~0 5. EOTOCT- 

BeHH0, HOSTOMy Hpe~H0~0Z~TB, ~T0 yNa38HHH~ 3~eET CB~3aH C 

Hp0~eccaMN, saTparNBaDmMMN o0~M MeTaaas. TsE~M npo~eccoM B 

~SHHOM 0~yqse M0ZeT 0HTB HOFa0~eHM8 KNc~0p0~8 06~eMOM ~8~838, 

~SC~yS~ NHo~op0~8 H8 HOBepXHOCTB ze~e38, "ssEp~TyD" H~eHE0~ 

Hp0MOT0p0B, 38HMMSD~HX 3HSqMTe~BHyD qSCTB HoBepXHOCTM ~ T.H. 

B03M0~H0 TaExea~BTepHSTHBH08 00~HOHeHMe, BEnDqaD~ee ~M~y3MD 

Bo~opo~a Ms 00~Ma ~e~esa K n0BepxHooTM (3a nepMo~ BpeMeH~ 

~e~y Mm~ya~MacM) M y~SaeHMe qaOTM xeMoc0p0Np0BaHHOP0 E~o~0p0- 

~8 B BN~e B0~N. B0 BCeX o~yqasX, 0~HSE0, E0nMqeOTB0 pscxo~y~- 

~erocH ~c~opo~a  0y~eT H p e ~ a T ~  ~ o ~ e c ~ B o ,  ~pe6y~eecH ~ H  

~ o p ~ p o ~ a ~ H  xeM0c0p6~p0BaHH0r0 ~0H0C~0~, Ta~ ~ o  ~eTo~ [2 ]  

. p ~ m e ~  ~ ~ a ~ e H H ~  B e ~ H a M  y~e~H0~ HoBepxH0CT~ ~ e ~ s a .  

~ H  H0~y~eH~H HpaB~H~X SHa~eH~ ~T0~ ~ e ~  ~pe0ye~c~ 

y~ecT~ pacxo~.~c~opo~a Ha " 0 ~ H ~ e "  npo~eccM. B pa~Nax pao- 

C~0TpeHHMX Mo~e~e~ ~ Ha~nyq~eMy coP~sc~D c SEOHep~MeHTa~BHNM~ 

~SHHNMN HpHB0~NT ~0Hy~eHHe, ~T0 pscxo~ NNc20p0~s Ha "n000~H~e" 

Hp0~eCCM HOCTOHHeH M o~pe~e~eH 0p~HHST0~ yESSSHHO~ B~8 C~krII - 

To~. B ~ T e ~ a ~  0TC~a MeT0~zy onpe~eneH~ y~e~f~H0~ ~0~epx- 

H0CT~ ze~esa ~ ~aTa~HsaTOpe ~X~cTp~pyeT p~cyH0~. H ~ 0 ~ a ~ -  

rypM 0ABCL0 CO0TBeTcTByeT SHa~eHH~ y ~ e ~ 0 ~  HoBepxH0cT~ ze~e- 

3a, onpe~e~eHHoMy Ho cnoco~y [2], n~0~a~ ~ryp~ 0Fez0 H0 

npe~araeMoMy B HaCTOH~e~ pa~oTe. 

B Ta6nH~e, Ha~eHHMe y~aSaHHMMH CHOC068MM, 3HeqeH~H y~enB- 

H0~ HoBepxHooTM zenesa B ESTS~N38T0pSx, co~ep~a~x paSn~qHMe 

459 



C/~HBHHCKHI~ ~ ~p. HOBEPXHOCT5 ~ETIE3A 

Hp0~0TOW, coHocTaB~eH~ c Be~EHaMa, 0npeAe~HHNM~ ~0 Hp0~- 

~o~ a~cop6A~ 0E~CH yr~epoAaHp~ 78~ 05~MH~ MeT0~0M [i~. 

ESK BMAHO MS TaSn~AN, ~ononRsoBaHze npoAnaraoMo~ MeTOAMEM 

HpMBOAMT K BSSMqMHSM ~Ae~HO~ HOBSpXHOCTM ~82838~ x0p0~o COP- 

nacyD~MCH C AaHHNME, H0~yq0HHNMM Ha 00HOBe Ha~6onee "0pTOAOE- 

CS~HOPO" E3 MMSD~MXCH MeT0~0B. 

Ta0~zua 

C0CTBB ~ yXe~HB~ HoBepx~0OTR ~e~eaa 
n~aB~eH~x xe~eaHMx ~aTa~sa~opo~ 

~posoT~pymm~e 
~OOaBN~ 

T.H ~o~.% 

A!203 6 

K20 0,6 

K20 0,9 

AI203 1 

K20 0,4 
AI203 0,7 

K20 

HoBepx~ooT~ 
ESTa~SaTOpS, 

~Z/r 

Y ~ e ~ H a H  H0~BpxHooT~ xe~esa, 
M2/r. Fe 

aXoopO~, [2] ' 
CO 

Cy~TOM 
pac~Bopes~ 
u~ n p e ~ o -  

- ~eHHNM 
MeT0~OM 

20 

0,9 

0,8 

6,6 

3,0 

30 

5,7 

0,5 

0,6 

2,2 

1,3 

0,9 

6,8 

1,0 

0,8 

2,9 

2,1 

I ,3 

5,9 

0,6 

0,5 

2,3 

1 ,5  

1,1 

*) 00pa3eR~aHec~xHoro ze~es~0ro KaTa~saTopa T~na Pe/SiO 2 
(c~zaPe~ s~poKonop~c~), co~epza~M~ ~5,6 Bee.% 
xe~eaa B B ~ e  Fe ~  
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