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On the Catalytic Oxidation Velocity

of Sulfur dioxide

Shindo Masuo

As we have few favorable study on the catalytic oxidation velocity of SO, from ehemical engine-
ering point of view, the author works out the velosity expression by analysing the Knietsch and
Neumann’s experimental data in which the reverse reaction rate is regarded. From the obtained
result is must be concluded that the various mechanisms prevail over the whole range of tempera-
ture and composition investigated. At high temperature the apparent activation energy is‘negatyivc.

For the Pt catalyst the oxidation rates per unit volume of catalyst are cx})ressed in the following
four equations in the different temperature and composition range. ‘
5040y _
(503)

f

l

myy = {._(S_Qz) »~1~—- 1 } Adsorption of SO‘_}
f

"y ==

1 (Og)é | reaction between S(j: and O,
Ky f

S0 K, (0)%
(Os) 1. (805

moy — ¢

“180) K, SOF

—— {LS-%%Q—E?J‘—— (E;)é <sog)} Formation of 280,

Adsorption of O,

The wcll—knoivn retardation of SO; adsorbed on the catalyst is quantitatively expressed in the
equation. ‘

For V.O; catalyst the matter is more complicated. At the starting point of the reaction the
rate determining step is the formation of VoO, 250; and the reaction rafe is very slow. Ag-;VO,,t

catalyst resembles the Pt catalyst in the reaction mechanism.
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475 0978 | 0960 0041 0.877 0.703
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26900 73000
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s - m{.u}f A, PRI L DO EROTHD & E = 16100 cal/mol. E = 46300 cal/mol 5.

475° ~ 600°C [l & BT B = — 10500 caljmol.  E = 8050 cal/mol %#5%.
Lot oK 2 2 Bliles 950, hsHIZR 2 Sk sik b BEENT B D, w ik & T

% & O OWPEEA~OWGESHERINE T2 2 2 L)%, REED 376°C BEEX DRI « MERE
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ATk SO, DR o> T TG & RS CIRE B~ S I D B RSk s T B BB B LS
Jeamc - 5 s EE#est . Bodenstein 45 #RE & 87 b BB O — s & D RS TR %
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iR Lk IR, MR ORIFC X0 CitHis sl L, Ij‘ WA TR R T R oW b= v
FX = IR TR 2 PERSISERAL B P R PN Fe.
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S— {(sog (809 — 5 <?8)> } .......................................... @3)
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MYy = oy {(SO ) Kr (O i ‘ (24

DL 3, 0,=10 1BUALATTED. T S 0=10, fs0,=10 X LTH @4 &
RO & 13 A | .

&T VO, BN I % EERTEII Tl B HIRIC X0 TP T RE BB i TSl 2 BT
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SO, (26)

=107 X 238 (B0 (509 107" x 267 o 2
It 2L (450°C, 0 <@ <02) OB/ LTS 205, ¢ 3K 2 &
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mrvy = 107 x 3.33 gg — 1070 % 599 o{)i-" ------ U (28)

SLiLid SO, oW, Pkl x R 2IETWIE T o 1, 2, 8 GOMEREO — OB D © & &

SR



HERRR I o TP (V) 163
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1
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(550°C, 0.7 < & <0.85)

my, = 10"7 . 2.85 E_zg::_'))_ —10-% x 1.30 ”(0)1 ................................. (30}

AL S B AR RTE & L. 5T5°C T @ = 0.60, 0.65, 0.70 I8 L mo, 1421077 x 275,107
146, 1077 % 0.83 %43 CE5. Hh X VAK2 2 BTl
(675°C, 0.75 < )

- (O-.') - (SO;;) S o
- 8 10 - 1 A0 S 31
mao, = 107% x 1.1( (SO, 10~ 1 x 4.40 SO,F : (31,

TREALHEAE 4, Oso. = 1.0 BB O, OMIENSHERAT L BB 2 L XSRS, BB THRIEN 28 L D 2
T ROITHISTHLE RE OISR A~ G § 2T H 5 5. BT e BHE K & IR0 Ga Lok
MHFET AL O LEEND. ‘

(24), (25) % b V.0, 280; hiHisen BeMic
6, = 1.0 DAL \

(450 ~ 475°C, =@ /)

7480 30400

mo, = 1072 % 8.65 ¢ A7 (80,)(SO:) — 10°* x 2.08 ¢ X7 .Eg@),;)? . (32)
)2

(26), (28) X D Os0, = 1.0 DHRPLT V.0, 2805 4D RS T I

(475° ~ 500°C, @ K)

17000 4940

my = 101 % 5.04 ¢ T AT (S0,) —10-° x 146 ¢~ &7 —%—O)% s (33)
DT RIT 2 BT OEMEL= A 28 ~BBRICHEOTH D 2 &IT Oso, = 1.0 OBHEE (SO ~
SO; HHIINTF 2 Ol ZRITEHIHR B LD b o LR CTE <. _

(27), (29) & b SO, OWIFCE L
- 1800 22260
PO -7 + _/\’Y’N,(SO:!) — -2 o g - va _,..1 — wen 34
mu, == 1077 % 1.03 ¢ (50,) 1072 % 118 ¢ ( O} B (34)

Do X oo Bamiiochlkv V.Os il 7 <k REBER: V.0, 280; x



" ‘ OB R

o DAREEDIR & BT, L b LS BEA ST EC IR AT 1T 5 LT e N, ARICH 2
CO, H.O SR AR 7 = PIc Sk LT DEME & J (7)) # 2 ORIEEOTHZ, 2 B3k
LhoE Hso;\ =10 &7 5. WES 4T5C ki) @=05 FRED L T HTIE SO, 43l « 7z

DARRETWIE T DRI SHSRIN & 72 2. o BULCRE { b, BEETIE O OWGEEREN 2
500°C Lk 5 & 2FROETOIRMIE 2 NE2EED V.0,280; 45 &z ATHRRE s
AN =015 FWEL DREANBEIEREZ S FLIREC IotNL A vwEiTth s, o
BIEHC/NECBARTRENEE L SO 278 WHL CThdz AR EWEIERL Thdz &
i Pt #4 &J@Mfz&

$7. Ags VOs 1§ 2

Vi0; © Ag, Ba, Ca, S0BLBIO S E £ 5 L3 L OB L34 = L s b LT
7> %. Neumann 25D 3 Ag; VO, KT EBEB L Th 25 6N EMHF L T 5. MLk
5% Ag VO, g e LT H DML NEE 2em OF~FE 2 20om FEHCKIRL7cbOTH 5.

Az VO, OFIZAET 24g BETH H 0.0382 ¢
cglem®, BEEINTCHIZ kD, EERICHT

DI AMARILEIE V.05 0BEEMETH D, &
EECRG S (Vo0 8 » OB EHZE L L R
x@»&%ﬁm%f&ﬁ%%ﬁﬂ@za%wﬁ&@
NS BARDLC T D BLIESE B L AT B2 7 e,

9]

(325°C, 0.6 < ),

ot 40q (SO0
mo, = 1074 x 4.08 (SO

— 1072 % 2,19 (SOy) +rrerrrnnnnns (35)

o8 : d IRV 753N (9), WREZ 5. BI% 250, 3 zfe 5 By
2 28 - PRSI D 2 & 2 RT. Pt BHOMEECHNL

- WiETH 5, 375°C Tk o= 0.60, 0.65 ¥ mo, T4 % 1077 x 2.80, 10~ 48T/ 2 91 ays

L (8T5°C, 0.75 < @)

- (SO") (O, ) ~1e o
oy e K 0-12 % 219(SO.) o 26
my, =10-% x 9.50 ——= SO, —1 x 2.19 (80.) (36)

IEoRAEL (325°C, 0.6 <o) OHE& LRAMTS 2.
425°C T
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@ 0.5, 0., 08, 050, 0.95
mu,,  1077x1.39, 10-7x0.96, 10-7x0.57, 10-7x0.34, 10-7x0.12
Th BH—EOERENE D BIRD07e. Lb LILIUERICHERS 450C L K—B L TH 5.
(450°C, 0.75 < 2)

mvy = 1076 % 2.36 (S(() é)(())) — 1075 % 155 (Ogff  +vervverns i, 87)
3,

SEOWFULHA 1. ¥4 2 L0 &~ 25 1. 3 SOMAOEMBIE L Wi ydsE Bk v.
475°C Tk
z,  0.80 0.85, 0.90, 0.95
my,,  107%x 8.1, 10-5x6.3, 10-%x38.6, 10-*x1.0
LT oD —EOERNEMED R0k L Lk 40°C txicif~2 5000C o

’51 L\ }
ficd 5.

(600°C, 0.8 <) -

mv, = 1075 x 2.06 ﬁ%g).(.?.l —10-% % 3.71 (ogy} ........................... (3%)

(525°C, 0.8 < )

6. (500 (Os) - 1
gy = 6 5 299 V- — 8 N; 2 £ S N
mivy == 10-% % 2.2 60y 1078 % 8.52(0.) : (39)

SERLEHERE 1. BB IR i 5 S0, & O ko HiZe L BITR 2.
550°C Gl |
@, 08 0.82 0.85 0.87
mo, 1079%61 10-x4.8 10-*x2.6 10-°x0.60
DU EGDE B AT H DO ) B0k LhLziud 525°C offi & ARRL T
b 5. )

Y Eoffitic k2T Ag VO, il i< i w OHEAERBIC ST 3 & 8T5°C BEE T
250y R 2 BB ASREIT S b, 420°C BEETEARSEMLL 1, 8, S0 WIS iR & 2 b,
WHE 1 29 @D ol insd. Y 475°C I oiiirsi i L EEic it 2 SO; & Oy
FEIASHEET & 7 %, 550°C Bﬁﬁf ju Lhﬂxm%" THACBREND. 3T @ R BHAR

DI L et e B 5 TH B 58, VO OGSO #H1E & Az VO, It 7T 5 27
T I, ViOs a0 @ D %Aﬁwa { DEMEOERNIE Ags VO, A& K/ &l
HOTHhaOTHTWhEFEDLLND O; BBOEA X DL Ag VO, O52kER Pt Biko

R L TH 2, SO; ORGSR T W &9 )\a WIERLE R L TH D T ki
Pt, V.05 4 &[T D 5.
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Ik

2 )

ﬁb<% e 5k nmemwNwmmnﬁwii VL B 2 X b, SO, o
TR LA LL(DIM?WH’JH] (EATO7%. BUIEEARZIRE, MgomFc IoTEbL, Eilliczd
Ry o= A ¥ Rk 254080 5. i~ Pt T IRROZI L M~ 2HE
BeasR M X dLze.

o= | ‘S%g)(?’ &, O, 80, & O, 0w
L 8O 1 IR SO, ok
my, = (/1{ SOy 1&1’ (O) I y D)

oy 1O (50,) } O, o5
mu, ”I[QSO;) (Ap) S00° | (O DOWYe75)

mzzd = g { (8040 1 (SO;;)\

(SO5) Kz i

mo, | ZHBEETEEE IR LA RERE b OfMERUETH 2. V T e e LR o MR O e i~
V05 T 13 FERS ih e

(280, > 4K)

-

o = o {(so;,)(sog)—JL (SO (v,0, 950, o 2E)

Kp (O3 f°
BRENFL  RILGOBIT LIRS 7. Ags VOIBIEOHE LI NS Pt OB/ Tl 3. wIho
LT b SO: ORHEERAVNG B8 wyw SO, HAL IR AL, Ht e R L TH B C Ehs
SERHCHL TS B

e b IR ARHTSL éﬂ%ﬂ&ﬂﬁrﬁu BEI

*ARPHE TR 1941 Do INE o B0k 1 2 sk e v . (EIRNICEE LIRED)



