JIES gL A
LLULTINYE WY HSE +2 YHBE B A2 ISLEE 0/88S| 2&3F
PEER

Department of Chemical Engineering, Hankyong National University
456-749 Ansung, Korea
Phone: +82 31 670 5207, Fax: +82 31 670 5015, Email: limyi@hknu.ac.kr

3. Sl cycle process 2] &8N AR &

2=, 0=, ®8 2 LI2t=2 Sl cycle process 2| &l&84 2 MAZSHEH HYS Flof HAGHH 210, Al&d
7229 BES H 24 otUALL, 28 S0l }ACH S35l =22 Sl cycle SE 0 CHGHN 308 014 ARE
TG, 30m¥hr F22 +=L2MAMABHS HH/AIB6I0 A& S =H| SOICH (Kubo et al., 2004). 0/=1t
DgA= 220 s SE=E GUE HE" S8 S Lot fIot0 2002E 10 FH S0
Z 45t ALt (Buckingham et al., 2004).
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CEA (Center of atomic energy) 2t &2 L2 HE (High efficiency hydrogen production from nuclear energy:
laboratory demonstration of SI water splitting) = 12 A1 (Buckingham et al., 2004) 2 & =2 A2 H|&! (Kubo et al.,
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31 Task 1: HI-H,0-1, 7|
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3.1-1. Step 1: J|
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3.1-2. Step 2: LI AEHOI A 2 HI-H,O-1, Z

&t X|: tantalum X & 2| micro-autoclave
%‘_{
Xl setup: 2004 4/4

&X 2= H 2l 1-100 bar
BH
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J(<18 3-1> & X)

FXI: 1, (UVIVisible spectrophotometry)
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HI & H,0 (FTIR spectrometry)
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FXI: FTIR spectrometry, Spontaneous Raman spectroscopy
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<218l 3-1>. Glass cell with quarts windows (Anzieu et al., 2005).

32.Task 2: Bunsen EtE A7 (CEA)
Slcycle 3& 2 MHMEIS2 342 BtS22 0|2 A UL

I, +S0, +2H,0 = 2HI + H,S0,
H,S0, — SO, +%o2 +H,0
2HI > H, +1,

Ol 3 JtXl BtES= AU M B2l Bunsen BHE2 4t RREAMS MAAIZ|J] o S0l Ol &tatEt
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32-1. OlHIH : Bunsen BtS = &&= A= =2

® X X|: pyrex with double jacket device

e EA&AEX: I, & =F (UVisible), & (atomic emission spectroscopy), =202 (potentiometric

S 4G =E HASESE (HI+L+H,S0,+H,0) 2 B A
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3.2-3.Bunsen BtSJ| (<OE 3-2>&X): 2HEHS O FASH Y BHS A 28t A S 561, H,S FEHE A+
® ZIX|: metallic, corrosion-resistant equipment
21: 1001 2 H Xl 100-150 °C

e S 20059 % 1/4 2D LAl 2™BES D] setting.

Mo
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N

<& 3-2>. Glass type Bunsen 8t&J| & X| (Anzieu et al., 2005).

3.3. Task 3: HI 233 (GA)
Hl =cl/Zdf 2E2 2 Slcycle S = MAHIIO JIE 2 222 XHAote 220I0H tetAd 2&HIES
Z017] |8t 6 HMBE0l MAISHSCH CIALS 0| S8 MM =& & (extractive distillation) 1+ side
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stream O] E & & reactive distillation 2 1970 S CH2F 1980 HH 22 MAIZIH U, M= A CEA Jf

MIAISE reactive distillation SEHSET (<18 3-4>FE=X) E WAL, HMSELZ ClpFEE SFEOI
2004 GNHKl HHINS/IAEZIUCEH 2004 E L GA OA = reactive distillation AE&EXIE 24351,
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3.3-1. 91 &k extractive distillation
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3.3-2. CEA Ol A HIQtat= reactive distillation (<18 3-4>Z& X)
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<_1&l3-4>. Reactive distillation column and flowsheet (Pickard, 2004).

| =2 A8t IS A (electro-electro-dialysis; EED) & X| (Hwang et al., 2003)
Ol A HI/H,0 azeotrope 2 2L0HD| KISt SHIIXl JtsH U= &S EED OICH S2HBHSI|0IA

MHE EBE2S & UNCZ YT 2ot

=
HI
o
0
K
=
Ot
N
:

I
N'I
o
rob
il
o
rno
02
<
o

£
o
=

cation exchange membrane) € S5t L=0l= HI It sFE O (<A 3-5>&X). 0 SFUHA
EQT AEHSE=HI-H0-, 282 S0 MISSH/E0|C
S=E HI S S 2 reactive distillation S WA E2 UK A2 =2+ AUSZ ASPEN plus S S AN A

MetA & 20il Al EED 2F

o
12
10
M
Jo
>
0x
|0
Hu
o
QJ
=
o
>
12
yo
0x
1o
0
re
!
4
N
£
o



JIgSEE N
B AN SRS 0/88S| 2H#3F
gge sy

<

FLOLHTAIHE LHH| 2 (HE S + 4L 44 EZE

H,+ 1,

[] 1 ducm‘npnsitimﬂ

EED cell »
2
cation exchange + \= Jeathode [HI distillation ]
membrane

concentrated

solution
% dilute dilute
| anode ; i
2e + solution solution

Hlx solution from
Bunsen reactor

preconcentration

<218 3-5>. Advanced HI processing by an electro-electrodialysis device (Kubo et al., 2004).

3.4, Task 4: H,SO, ==/20 338 (SNL)

CHE HEEN &8 MFTIt 2Lt 0 SE2 &&= sFotd, JIstAIHA SlHEietSS Sot!

tol

SO, 2t 0, E HdAIIl= BHE2Z SO, = LAl 2HESIIZ =&t 0l SEMEE= <08 3-6 >0 A
ZCh 2 d8ilMd=s 1, 2 g8 2 diMolll, H,0-H,S0, E=0l oA er THECH 3
C

=
4
ENts=ISE W AEHEE el SO,+0, 22l SE 22 L

Concemriratar

Eeramie pocked bed
Bnilar

S

Heat excfranges

LCatolyst pocked bed
Daoempsnsar

<& 3-6> &t s=/SE/Fol SE S5 < (Buckinghan et al., 2004)
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43 mol% 50..0, H,0
H,50,
(liquid, 153 & /'(‘ apor, 263
1 Pressure
) vessel
Direct Contact
Heat Exchanger H.O. SO
. ,0. SO,
(DCHX) SO,. Oy(vapor,
420 C)
Boiler ! o
(600 C) E chf;of;lg)oser
| (8500)

Ambient P 5-10 bar pressure

<18 3-7>. H,SO, Decomposer (Pickard, 2004).

3.4-3.50,+0, 22|33

S JIX 330l DdE = UL HE M= condenser £ 01E5t= 0|t SEIAE 90°C H25HH
=312 01 2HE SO; E WSHAIZI 1, J&Q Ol&tSHE (B=F: -10°C; ==38: -76°C) Bt &t = CHAl -40
°C H2tAIZICE O 25 0lM Ol AHSHE2 HANO| L, AtA= JIAOICH 0l 32 2HHHoHXICH Ol XD 20l
AHIEC 8= membrane 2F0ICH 22122 hollow fiber 2t 2 0|ASHE0] EE6H], 0, =

C
SUHES=2 M =Zcl=th. otXg A-E 28 =22 HE0l RTAEM, SHHNAM SNLES XA

35. Task 5: 2ESEC 9 Z M A Bt (CEA-GA)

= NRUMUHAE SHNSESET0 et 8ot =24 el dMSBE2 BMdEIE =10 UL

AERE0AM 22 HOIHE BIE2Z JHEE ZEAS 4ESHZ2AL 2208 (0l==2 ASPEN Plus
deld ZgA =2 ProSim Plus) 0l &6t S&8= E4Acetth 0l MRUNUA TFe =Me H
SE/Eo 82 Y| reactive distillation Of CHet CHMISE 1=, et S0l et S E ol
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