StReA L ANUXIES =2&(2011. 2), M222 Hi1sE
Trans. of the Korean Hydrogen and New Energy Societ(2011. 2), Vol. 22, No. 1, pp. 13~20

o =2AHXE %t SI cycleGiiAiC] EMImMIELSO.]1&
0| ot S0./0, 2d|33

HO

oIg, A, HEY. Yue
@RI EA T H A A A

S0,/0, Separation Process with EMIm[EtSO:] in SI Cycle for
the Hydrogen Production by Water Splitting
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ABSTRACT

SO, has been absorbed and separated selectively by an ionic liquid from SO,/O, mixture decomposed
from sulfuric acid during the thermochemical SI cycle for the water splitting. In order to design and operate
high pressure SO»/O; separation system, the solubility of SO, in [EMIm]EtSO; (1-ethyl-3-methylimidazolium
ethylsulfate) has been measured by Magnetic Suspension Balance at high pressure and temperature. Based
on the measured solubility, a pressurized separation system was set up and operated. 194 L/h of SO»(SO»:0.=
0.65:1) has been separated with 99.85% of O, at the vent of absorption tower, which is 22.7% of the
theoretically ideal capacity of the system. This discrepancy results from the reduced contact between the
gaseous SO, and the ionic liquid. Increased SO, supply, scale-up of the absorption column, and a faster ionic
liquid circulation speed were suggested to improve the separation capacity.

KEY WORDS : SO,/O; separation(SO»/O, 2]), [EMIm]EtSO4(cll & & o] vt} E-Fo| @ A H| 0] E), Magnetic
suspension balance(Z}7]-/3#]-&), Pressure/temperature swing absorption(%=)/ &% 5
W3l &), SI cycle(3-2.2.= #olF)
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Fig. 1 Schematic diagram of SO, solubility measurement system
using MSB(magnetic suspension balance).
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Fig. 2 PFD of pressurized SO,/O, separation process.

7Rk SO/0E weEled
SUS316 A= A=telsit) Fig. 2+ SO/0; 94 +
2] A=x¢] process flow diagramg YERATE

I A= MFC(mass flow controller) 2
A9 8] ks 2dsto] i SO; reservoir(saturator)
| %ﬁ X bubbling A17]13L, SO, reservoir?] <

Azte] SO, T71%HE WA AA O 3
= SOy 4& stk 4421 SO0
Al ZH5eke] SO, reservoir F-AH
ibstodet. argtell A ¥ = &
back pressure regulator® Zds}1, 1Y
A SOE &3 o4 WA= control valve
3l ASH @Igo R o]Fstaty. gy EellA
SO7F &715 o] AAE o] A= a1y A
pumpE o]-&ste] 18t FrHol o]ttt Control
valve:s S48 U] o] 24 Ao AW Eo] 2 Ao
=), o] W AHE ol AR A shehe] ‘?}
a5 o] &ate] dAsA 2-sth &
P75, ol HA SO, &3l% #@3 HBH
heating tape¥ ® 4+ =45 913 back pressure
regulators A x|} T},

/7\ - =
Ve PAE

l_.

2

oH

fer

.H'I_%ﬂ
¢

AT

oxl
oft
O
9
_E,

L A mlm

flo g

1-'_[},

L D - < U I )
i

ol M W= ==
]/\}O].oﬂ\;} A3t
b5 ol& GCE A8k 7 71A|9] =7 2

1. 2), Vol. 22, No. 1 15



354 . Temperaturs
20 * 30°C
7 PER
45 ¥ EE°C
#50°C
4.0 o + a4 3.:,'§
Sl » 0 |4
£ E“a-:- 4
5z
E 5 299 g
5 E o ~ . .
(s m 20 4 A
B
o} LY
@.1o- * N - |
[
1.0
T »
5] g >
0o — T T E— T T T
a 200 400 600 800 1000
P (F3)

Fig. 3 SO solubility with [EMIm]EtSO, at several pressures
and temperatures.
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Table 2 Summary of the pressurized operation

Operating parameters Values
Saturator temperature 41.1°C
O, flow rate SL/min

Absorber pressure 21.2atm (gauge)

Stripper pressure 0.9atm (gauge)

Stripper temp. (bottom) 120°C
IL flow rate 16.0ml/min
Coolant temperature 18.0°C

SO, flow rate 194L/h (maximum case)

O, Conc. at absorber vent 99.85%
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