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Sumitomo Chemical has developed a new low temperature HCI] oxidation process with a fixed bed
reactor and a RuO2/TiOz2 catalyst that has high activity and high thermal conductivity. The main fea-
ture of our technology is that the hydrogen chloride conversion is high, the product chlorine is more
pure than that obtained by electrolysis of sodium chloride, and high quality muriatic acid with food
additive grade is also obtained as by-product. As the fixed bed reactor is compact, it deals with up
to 400,000t/y of chlorine with only one reactor. The chlorine manufacturing cost is very low due to

the small electric power consumption and the heat recovery from the reaction heat.
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2HCI + 1/2020E=2 Cl2 + H20 + 14kcal/mol (1)
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BT An example of application of the Sumitomo
HCI oxidation process
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1N Calculated RuO2 Particle Size of RuOz/
rutile TiO2 catalyst

Catalyst Coordination Number Particle Size (nm)

Ru-Rul Ru-Ru2 a,b-axis c-axis

RuOz2/TiO2(R) 0.54 2.81 0.9 0.3
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BT Model of RuOz2/rutile TiO2 catalyst surface

11328 Lattice constant of Rutile structure of TiO2

and RuOz2
Compounds Lattice constant (nm)
a,b-axis c-axis
TiOz(Rutile) 0.46 0.30
RuOz2(Rutile) 0.45 0.31
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115158 Heat conduction of catalyst

Catalyst Heat conduction (W/m-K)
Normal type 0.13
Improved type 0.21
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FE-STEM of RuOz/rutile TiO2 catalyst
after reaction
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100 Calculated RuOz2 Particle Size of RuOz2/
pretreated rutile TiO2 catalyst

Catalyst Pretreatment After reaction

of TiOz Coordination Number  Particle Size (nm)
rf:
surtace Ru-Rul  Ru-Ru2 ab-axis  c-axis
RuOs/TiO: Treated 1.83 6.67 3.3 3.5
Non-treated 1.48 6.82 17.3 1.1
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2HCI + 1/2020F8 Cl2 + H20 + 14kcal/mol

-0- HC1/0z2 mol ratio = 4 (0.1MPa)
-~ HC1/0z2 mol ratio = 2 (0.1MPa)
- HCI/Oz2 mol ratio = 2 (0.3MPa)
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I The HCl oxidation demonstration plant
(Plant capacity : 1000t/y)

OOO0000000000OFig.26000000
gobobooooooboooboooooboboooooDo
000000oOOoooOoo®ogooooooooo
ooboooooooooooooooooooooa
oobooooooooboobooooooz2bo00a
gooboooOooooboooooboooboobooo
goobooooooobbOoooooooooooa
oooooooooooooooooooooooa
gbobooooooooooooboooobood
Table 500000000000000CO0OOO

Feed ﬁ
(HC1,02) .
Y inlet
F> - [ * o . . .
5 s “e
> — o’ $
ko] L[] ° .0
(<] = . *
m .. . *
- 7 L : ¢
> = * 3
] *
% [ -: 0’.
Q ¢ .. ¢ ’0
- El i L7
> H.T.S © r .-' 0:
(Return) % L g ’;
2z $ ;
HTS— A C 1 E | | .: ] ]
outlet Temp. of Tube Center

T Product
(ClI2,H20,HC1,02) o Initial e Final

PGP Temperature profile in the demonstration
reactor

1L Comparison of the quality of chlorine ob-
tained by HCI oxidation and by electrolysis
of sodium chloride

Component HCI oxidation (%) Electrolysis(%)
Clz 99.9 99.1
O2 0.08 0.6
N2 0.01 0.2
He N.D. 0.1
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1IN Comparison of unit consumption between
Sumitomo HCI oxidation method and
Bayer-DeNora electrolysis method

Unit consumption Sumitomo Bayer-DeNora
(Units/T-Chlorine)
HCI (Ton) 1.05 1.03
02 (Nm®) 163 159
Power (kwh) 165 1100
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