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On the determination of optimum operating condition

in the industrial water gas reactor

Haruo KOBAYASHI
Eiki ARAKI

Abstract

In the operation of I. G. type water gas reactor, inlet gas temperature and total
amount of steam to be added are the most controlling factors for good yield. Even
if the total amount of steam would be properly decided, the initial and secondary
additions must be in optimuwm ratio,

In this paper, a method was introduced for calculating the distribution of
composition and temperature in the catalytic reactor, and was applied to the catalytic
water gas reactor. An example of calculations were carried out under a given
condition ; size of apparatus, the activity of catalyst and the rate of flow and the
composition of dry gas. Assumptions were made to the reactor to be in adiabatic
condition and only the reaction CO+H ,0=CO,-+H , could proceed in the reactor,
Optimum condition was ensued from these results of calculation for the case.
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i, ROTSKH ODFMIEE R L OTROTHRE <2 L0 TH 2, 10T, 1
e AvCd, MR CBEOEESET U, SOl e il R b LTl s e T,
cOES5 e LEAEBCTHERECE T LELEWET 5 LT3 %, EOBHAICHEEY
EEOLSIESMEEEL L TRBLCEOCHAOBERTH 2, toTen k5 nie st
TR 25 C E N R L v HEFE OB S, Ky ABLF ORIk
7 32H,0/COLRC = ORSEIECH URHREEGE RO 2 R, BOoW2ER
o Plicowv THRE 2170,

BEHEFER
HEALFER W T
CO+H,O=CO,+H,+Q (1)
BAREOCHBROTNDE LD LTS, cORBEBERERXROKXTHEHDIN S,
d.
V':N()Cl“d‘;’ (2)

Vo R EEERRE v 0 CORHBE (mol/em®«sec]
N, . IR BT RUR b BARSICGRA S B 0 ARl A I
{mol/cm?esec)
C, : BEEA Dk 2 C0e A
z . CODWifrzs
I BIEEES
L GaMEF G EWIIc Bic VW Tn s SEIC B LS 20 6, RIEOCET IHE S 4
B EEEOBLOHREROKTHDbEN B,

dv = e 7 (3)
Cr . BET AOF=A#RR (cal/mol °C)
Q : (Wi RHED [T HEH: Ccal/mol)
T B CC
(2)(3) WX X b
@ e, ()

(2) REBEBOE S | BT 2l{taoi bz, (4) REAE T RECE(LzH LT b
OCTH B, AL eNHEORICE N2 IEEEY &, WL x» ROHEET OB T 50 6,
T B3R X5 2T B BEE A TREE, 7 AR, HOBkEBEOHRERSxpcEco 2R
FEFICENRET 5B, OO LIERECH 2RO E RO M OB & LT
TNBHEERD 2, cORECKERECT 2@ ERT, =252 4z c©ix Laup
© itchler OEEHAT 5 LiCT %, EOBHGZOESTIENAB TR SN HBROFERE
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BNIETH B 6TH 5,
Laupitchler (x(1):Xo FHED FHEHERE 2 KORKXCH 2 7,
‘v =R, Zyn (Z,'—2,") (5)
log,y B, =20t 11.71 6)

v RET RT3 Bk O B E 0 © COELHEE (mol/cm?®.sec)
R, RS
Zyn. JHEEHOH 0 58 (mol/cm?)
Z)/: COpREE [(mol/cm?]
Z BETcET 3CO0TFEBRE [mol/cm?)
T : e CK]
(2)R e 2 7c T HEHBEV & Laupitchler o REEHE v L OMic @ ROBFRBS %,
V=uveSed v (7)
S Bz bR O B b OSSR (om®/er)
d . {BEtoFEKE (gr/cm?]
RZS FROES5cEHbIN B, -

A EALEETET (cm®)
K . BEFEHcEAsnzz27 AR (cm?®/sec)

LB A
N,C
z =G (o (9)
zey ¢ BEET €3V 5 CODFHTEIrEE
A
ng = Ngm‘K" (10)
Non: EROHBES B EE & B IcEE T 2 PEkEE =L
[mol/cm?esec)
N EOREA & Laupitchler o EHEE Y <V x@bi &,
2
V= Rl-CloNO-S-d-< I“i.) Ny (Feg—1) (a1
LB, ROTUBOHNcHws#AK L LT
d 2
gz Rl-sad-(ﬁ;) e Nyl —2) (12)

1) Laupitchler, F.G. Ind. Eng. Chem. 30 578 (1938)
2y RE, B &%, KT. #Bi: No, 8 50 (1952)
3> pE, B, VI bRk, 54 750 (1951)
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AT _ pCit Qg (AN
=B Sd( K)sz(.ze, z). (13)
logy By = — ot 11.71 (6)

%185, 4% Laupitchler OREGHBEOEEH W32 O X 5 BROEH LTk,
BB G TSN OFETY Vol EG=OEE, HACET 3HEREm A, 2
(2) (4) RTHEEHEDB C LB TE S,

SHEICACEHEEE

LA 7o B A v CERBEOHlic 0w T 3 10 B0 TR W I E kR 0
DTH B,

a) 4% &

OB 1 BlicmRTs .
13.93 % 104cm®

4
4[ I #1843 120cm

% 2 5845 120cm

4
1 b) & i
/ ’??/ Wik @ EAlcm #30.8cmoHE

% BRI
FEo
=) § : 3.77cm?/gr
/ 2 d : 1.25gr/cm®
7 ©) HilRH A (HLOWMI)
yeik @ 7350m3/hr

=204 x 10*cm3 /sec

S T 220
& B R €O, CO H, N,zof
sy 189 30% 30% 229

RSN Q) 7 ADTF = A HER
g1\ & W ERST AOBEREL LT
Couny = 6.85+4+2.8x10°+740.22x10 ¢7*

N

Chiwos = Cpavpy = 6.76+6.06x10°+T +0.13x 10072

4) M JeTEe g528% 97, 113 (1949)
Fds, WG ; DRUZHE &510%E 49 (1950)
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Cpwosy = 7.7045.33x10 +T—0.83%10 87’3
Cp umoy = 8.2241.5X10°27+1.34Xx10 872
v, AKERIES OB ECOWTBEEA 07 A E v, 350°C, 500C kT 5
BET A OFHBERERD, TOFLERUTENENOKERRALOBEOC, E Lo

ZOBEEIOED TS 5,

& O R M (H,0/CO 3.1 g 3.7 { 4.3 5.2 t 6.2
Cp (cal/mol °C) 8.38 { 8.44 8.50 8.65 t 8.80
e B M #H

Q@ =9570+1.817—4.45x10 *7%+1.36 1013 (cal/mol]
XY, @asoec BU @soooc OFHfE L LT 9120 (cal/mol) Rz,
f % 6 E B
K,

. I)CU:VI_")Ezo;

PG'O:; ° Pﬂz
TH 2 5405 FEEM & LT Lewis Randal @3,
—2019.8

logK, = ——~—T-—+0.91110gT——973>< 10 S7+149%x1079724-0.0331

ERAV, oLk b &Y A HBOBE C BT 5 THEIEALEE vy ER D,

g) TRIKEESR

B EOCEDTHEMT 2H 0%, KEBA2HE LKESRERCIEE L8558, ¢O
HEE0.35F ~ P EBOKER LRV OO L Lk, 0 TE0EEE 3641.8cal/gTH 5,

F-SWEEA NS 27 2K, MEEESEESMNE—-SH DO, EEEE
0, BCIRABEORSIEESNNEE T SA DHEE, MRS E O THE, it
DTIEBH OORKEERE LB 0TS c Ltk b,

HE R OR

(12) 13) (6) oHEAR I L Ko T, EEOMBEICH T » REEHERY R, O
6(6) 5k DIEBIcKD LB b, (12) (13) K@M EHAE (Pla ik Runge, Kutta o)
ERWTEBCHEL ¢ Ea8TE S,

&, 2H,0/COk®6.2E L, cz—8 BcrilFN4d.3, 1.90ZI&ETRS LaEs
OBICONWT, ABREE2H x 8 2 TR 7B BN OB B S, BN 255 2 BlicRid,

BEyEBCLs L5, F—BADNBEESEWE, F—20PcET sBE3 AR
WS, A BEEEDS 400C Pl EOHA G H D BT S Hice i FEcEL TT v, TOFHEE
EHEOEH WEE WD L, HOTE, 00CTADKEEOHH4I0CTAORES X b —
SHOOB EEE RS, ALz o CTRKFBESENEN S &L, TNBOTEHEILETS
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