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Peaknuusa caBura aJis MMOJIYy4Y€HMS BOIOpoaa

(8 6as10B)
Bompoc 1 2 3 4 Bcero
TexH. 6ayUIBI 4 4 10 2 20
Orenka

BaxxHoil cTaguel MpOMBILIIIEHHOTO MOJYYEHUSI BOJIOPOA SIBJISIETCS pEaKLUsl CABUTA:

COq) + H2O) = CO2¢) + Ha
Ee mpoBomar mpu naBieHWH, OJIM3KOM K aTMOC(PEpHOMY, W Pa3IMYHBIX TeMIepaTrypax, s
YCKOPEHHS UCIIOJIB3YIOT Pa3HOOOpa3HbIE TBEP/AbIC KaTalu3aTOPBI.

1. Vcnonb3ys npuBeleHHbIC HIKE JAHHBIE, pPacCUMTATe pPaBHOBECHBIM BBIXOJ BOAOPOAA U3
crexuomerpuueckoii cmecu CO um H20 mpu temmeparype 500 °C. Ilpumute, 4TO SHTAIBIHH U
SHTPOIIMH BEIIECTB HE 3aBUCST OT TeMIlepaTypsl. (4 0asuia)

CO H20() COyp Hom

AfH®, k/x/morb -110.5 -241.8 -393.5

S°, Jlxx/(momb-K) 197.7 188.8 213.7 130.7
Pacuer

ArH® =-393.5 — (-110.5) —(-241.8) = -41.2 xJI>x/M01b

AS° =213.7 +130.7 — 197.7 — 188.8 = —42.1 ]I/ (moib-K)

AG773° = —41.2 — (-42.1)-1073.773 = -8.66 xJI:x/M01b

Kp = exp(8660/(8.314-773)) = 3.85 2 6asuta

2
X 385

(1-x)

x =0.662
n(H2) = 66.2% 2 6asuta

2. Jlnst 9TOM peakiuy M3BECTHO MHOKECTBO KaTaian3aTopoB. Karanmm3aTop Ha OCHOBE MarHeTHTa
NPUTOTOBWIN cienyromuM obOpasom: cmemanu Fe203 (93 wmacec.%) u Cr20s3, okcua xenesa
nepeBenr B akTuBHY0 Gopmy FesOs, BbimepxkaB B moroke yrapHoro rasa (CroOs mpu sToM He
u3MeHuIcs ). TToydnIN YacTHITE ¢ YAETbHOM TOBEPXHOCTHIO 20 MY/T 1 TIOTHOCTBIO 5.0 T/eM®.,

a) PaccunTaiiTe comepikaHue xxeiie3a 1 XpoMma B MOJTyd4eHHOM Katanu3aTtope (B macc.%).
(2 6anna)

6) CunTas 4acTHIbl CPEPHUUSCKUMH, OIIEHUTE UX cpeaHuil tuameTp (B HM). (2 6asia)

a) Pacuer
Bosbemem 93 r Fe O3 (0.583 monb) u 7 r© Cr203 (0.046 mons). [Ipu BoccTaHOBICHUM
nony4aercs 0.583-2/3-231.4 = 89.9 r Fe30a.

o(Fe) = 0.583-2:55.8 / (89.9+7) = 0.671 = 67.1%
®(Cr) = 7/152 -2.52  (89.9+7) = 0.049 = 4.9%
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0) Pacuer
ITyctsb kaTamuszarop comepxut N cheprueckux 4acTHil, TOraa

N -nd? _ 6
N-(rd®/6)-p pd

S
ya E

6 6
pS,, 5.0-10° r/m® - 20 M° /T

d= =6-10° M= 60 um

3. MexaHu3M peakIuy CIABUTA Ha JTAHHOM Karanu3atope (MmexaHu3M TemkuHa) umeeT Bui (QQ —
CBOOO/IHBIN aKTUBHBINA EHTP HA MOBEPXHOCTH, Ki — KOHCTaHTHI paBHOBECHS):

K
H,0,,+Q == 0, +H

K

2
T (__) I S

a) 3anuiuuTe ypaBHeHHe BTopoi ctaauu. (1 6aswr)

0) 3anumure BbIpaskeHus Uil KoHCTaHT paBHOBecus Ki u Kz. (CteneHb 3amoiHeHNs TOBEPXHOCTH
aToMaMH KHciopojaa obo3HaubTe 01) (2 6asia)

B) Ompenenure 1070 CBOOOTHBIX AKTUBHBIX IIEHTPOB 0o MpH paBHOBECHH, TOJIYYCHHOM U3
CTEXMOMETPUYECKOH CMECH PEarcHTOB (B OKOHYATEIHFHOE BBIPAKEHUE JIOJDKHBI BXOJIUTH TOJBKO
KOHCTaHTBI paBHOBecHs). (4 6ajLia)

r) 3anummTe BIpaXEHUE Ul CKOPOCTH 00pa3oBaHus BOJOPoa B caMoM Havane peakuuu. (1 6amr)
) B ogHOM M3 HSKCHEpUMEHTOB HadalbHBIE JaBJeHUs peareHToB coctaBmim mo 0.50 arm.
Paccuutaiite ckopocth 00pa3oBaHus Bogoponaa B MoMeHT, koraa P(CO) = 0.30 atm, eciau B 3TOT
MomeHT 80% ToBepXHOCTH cB0OO1HO. KoHcTanTa ckopocTn mpsiMoii peakmuu ki = 0.080 mun?, a
KoHcTaHTa paBHoBecus Ki = 4.0. (2 6an1a)

(amc) 2(r)

a) Ypasuenue: O, +CO, — CO,,, +Q2

P, 6 P... 0
6)) Ky= 2t Ky= 920
PHZOOO PCOel

(mo 1 6ayty 3a KaKIyt0 KOHCTaHTY)

B) Briknaaku.
PaccmoTpuM nepBoe paBHOBECHE B COUETAHUM C MaTEPUATBHBIM OaTaHCOM:

K, = PHzel
PHZOGO
0,+0,=1
OTtcroga
PH

g =——F— 2 6amna
R, +KPio

Tenepb M3 3TOI'0 BBIPAXKCHHA HAJA0 HCKIIIOYUTH JAaBJICHHS. I[J'I?I OTOro MCIIOJIB3YEM BBIPAXKCHUEC
JJIs1 KOHCTAHTBI PABHOBCCHUSA 06H.[CI\/JI PCAKIMU U CTCXUOMCTPUIHOCTD HCXOJHOM CMECH:
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K1K2 _ PC02 PHZ _ Pljz

PCOPHZO Prio
PH2 = KK, PHZO

[ToncraBnsiem B BeIpaxxeHue ais Oo:

e _ \ K1K2 F)HZO _ \Y KZ 2 6
0= = auia
JKK,Po +KPo WK +4K,

r) B HavyanbHBII MOMEHT BPEMEHHU BCsl MOBEPXHOCTh Karaim3aTopa cBobomHa (0o = 1) u
UJICT TOJIBKO TIepBasi MpsiMasi PeaKius:

dR,

dt = k1PHZO

1) Pacuer:

dp, 0.080

dtz =k, 00, —k ,R,,6, =0.080-0.30- 0.8—4—O -0.20-0.2=0.0184 arm/mun

2 0aj1a
(ecnu He yureHa obpaTHas peakiust — 1 6as1)

4. Ha apyrom karanuzatope peaiusyercss MexaHusM JleHrmiopa-I'nHinenbByja, B KOTOPOM Bce
ra3oo0pa3Hble BELECTBA HAXOAATCS B a1COPOLIMOHHOM PaBHOBECUH C IOBEPXHOCTHIO KaTaIU3aToOpa,
a camMa peakius CABHTra NMPOUCXOAUT HEOOpAaTHMMO Ha TOBEPXHOCTH W SIBJISACTCS JTUMHTHPYIOIICH
cTagueH.

3anummTe BBIpAKEHHUE JJISI CKOPOCTH PEAKIIMK Ha MOBEPXHOCTH. [Ipu KakuX yCIOBHUSAX dTa
peakuus Oyaet umeTsb nepsbiit mopsaok no H20 u munyc nepssiit mo CO? (2 6aja)

Briknagku:
Co(a,:[c) + HZO(a,:[c) - COZ(auc) + H2(auc)

Kco KHZO Pco PH20

> 1 6ana
(1+ Kco I:)co + KHZO PHZO + Kco2 Pco2 + KH2 PHZ)

r= kecoeHzo =

YcnoBue, Ipu KOTOPOM peakmus uMeeT nepBblit mopsaok mo H2O u munyc nepssiii mo CO:
KcoPco HaMHOTO 60s1bIIIe CyMMBI OCTAJIBHBIX ClIaraeéMblX B 3HaMeHaTene. Toraa:
KH20 PH20

KCO PCO

r= 1 6aan




