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4. Bunsen Bt2D|, HI & H,SO, =diBt2D| ofl tHet D&
J

AXE N2ZRAE 0188 =2 =2MA)|=0 sty 4 X SF2 OGS 22 3¢
StstBrSAlo2 D0 U

2H,0(I) + SO, (g) + I, (I) = H,SO04(aq) + 2HI(ag)  (120°C) )

2H1(aq) — Ha(g) + 1(1) (450°C) )

H,S04(1) — H,0(1) + SO,(g) + %0,(q) (850°C) 3)

Al (1) 2 Bunsen BtSE2E 22 M H,0, SO,, I, It BFSSHNH H,S0,2H HIE M AtGt= SF0ICH 2EehS0l1
NHAFHOZ MBS =L (20~100°C). Bunsen BHE0IAM M AEE = HI 2F H,S0, = 422 K 2E(iodine) )t AUS
M, HI/H,SO./H,0/l, E8EH0| -0 22|10 2I5H HIHAH (HI-H,0-1,) It HSO,2H &b (H,S04-H,0-1,) 2 &
2 IOl 2ot 22l T (GA-

= 1
Al (2) 2 HI SoligtE &2

23451, 2000).
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o H.-OH == ZIE (extractive

0

distillation) 1 side stream 0| Z & & B3 ZF & (reactive distillation) = 1970 Cf 2F 1980 = CH 2+ 2 HIAI &l O
oL SlMe 2gA C

distillation S S&% (8 E10M 382 <08 3-4>&X) E MHEGIA D, HHMSE2=Z elMF=E SFEOI
2004EDHX] HHIAN SIS T ACEH 2004E 2L GA (General Atomics, USA; OI= R X S| A Ol A = reactive
distillation &l & & X| E 24 5t12, 200565 2 H A& = 3ot UCHGA-A24902, 2005).

AL (3) 2l H,S0, EoliStES S8 2 S22 28 A2 MHE L HS0,0HA = 400~500C 0l Al H,O 1t SO

Oz ZoHEIH, ZoHE SO;2 2800 CH M DM Z0HOI 2oH CHAl SO,2t O,= = off = Ct.
H,S04(1) — H,0(I) + SO3(g) (400~500°C) @)
S03(9)—S0(9) + %202(9) (800°C) ®)

= J0 A= Bunsen BtSD, 2 H,S0, =cl-Zoli2HSII0l oA SMe HARXNHFFE Aoz

A OHE 00 e S0 UollA &2 TH =L



IS A

B +LYNBE BE ATH D2LRE 01885 =83

PEER

QL =g o5ty S 2ol =L M3 Z0A Section | 2 Bunsen BtSI| & H;SO4(aq), Hi(ag) =2l
0

IS0 X0, &S BtSO0ICH BHS0l OIF 0 XIHA RES= (HS, S, S

DM (GA-24902, 2005) 0l (=, =& BtET| HE 2= H,S0, & 2480 & AE == U=TantalumOl
™ JACH
4.2. HI 20f E+E 71 (Section I11)
2N XHGHAXOl, HIl 2HEEF=201 Sl cycle 3E 2 ZIIENHISUHA IHE 2 BF22 Mg A2
Olatot D JUCH HIZHSH U A= HIDE HIX (HI- H0-1,) 88X 2H 2= 0, 22le HISE 2 AIA
=25 MASHCLH 0l8 3tst Hal=E HIXEHS SF2 HIJtAS E=2a (F01 01=) ol 2o 2+HHol
2 0f T 4Lt BunsenBHS 0l M 22 &= HI-H,0H (HI:H,02 SHI=1:5, HI2| 22 s T =15mol/kg) =
S HI0A SHIE4& (azeotropic composition) 0| & E 1D, SF U 2o sSAI= U= S 22 &=t
SPEC Metd i 22 =0l 28 HTHE U XIE 2 RZ 8t
D20lA HI JtA=E BE Zoils (400CUHAM 2 20%) O ZLOtA CHECl HI = AL ==Elh MetA
SHUHY =2 2E HIXxEY) 0l SUHEHAM, 22 UKD HS Sotcts 2ME 0l JUCH (=2 A2l 401
2002). 0def Jtsd U= 28 = CEA UHA HCtst MMZ2 reactive distillation 2 GA AL XHEYSHO
Ao D ULH (<O 4-1> FX). 0] B st ET2 SSFTE UM Bunsen BIEJ12 M8 d=
SESHHI2 LS ZAANUZM OIE 43%0 A 39%) J1E2] 8& (Roth and Knoche ,1989) 2Ct =22
= = A= A0ICH
GA A0l A 2 E S 2N (GA-24902, 2005) Ol =T HI 2o BFSII0 CHEh A HE S <H 4-1>0 A 2%
Z0| 0120 X2 UL <H 4-1>0l A t2F 201, B+S D12 Feed, Bottom, Non distillation 2| Al 222 =
LI+ THE S e S0ICH
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outlet

Catalyst
Section

Vessel

Hydrogen

Condenser

Distillation
Sections

Section I
Pressure

<& 4-1> Pressure vessel for containment of reactive distillation experiment (I-NERI, Annual Report, 2004).

< 4-1> Materials Options for Section 3 Hydrogen lodide Decomposition (GA-24902, 2005).

Process Regime

Conditions

Candidate Materials

Compatibility

Comments

Reactor HIy feed
(H+ I+ Hy0)

Reactor bottom
Hly with high I
concentration
{<85%)

Non distillation

HIy with high [
concenlration
(<B3%)

* 533 K. ~40 bar

* Impurities, Hp5. 5
ele.

* 573 K. ~40) bar

* Sulfur species
COntaminants.

* 390 K, ~H) bar

= Contaminants from
other seclions

* Ta and alloys, Nb and
alloys, Zircaloy, Mo

¢ 5iC

¢ Ta and alloys, Nb and
alloys, Zircaloy, Mo, W

+« SiC

* Ta and alloys, Nb and
allovs, Zircaloy, Mo, W

o SiC and carbon
composile

* Ni-Mo, Ti alloys,
Hastelloy B2

-

-

-

Pure Mo and Ta <001
mmir

Hydrogen embrittlement
elfects

W, Mo and Ta < 0.001 mmiyr
in pure iodine at 300°C,

Giold and Ptwork well in
pure iodine but performs
poody in Hiy

Ni-Mo alloys < 0,05 in pure
indine
Tiand Hastelloy B2

compatible with Hly below
150°C.

Processing effects unknown
Evaluate coatings, plantings

Fabrication and cost issues

SiC composites should be
examined

Materials need to be
compatible with the Hlx, feed for
reactor application

Carbon composite can be
consider for lower
lemperatures

Systems level design
considerations in the
integration of different materials
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== AL} (Brown et al., GA-A24285, 2003).
H,SO, =dl0ll= X2 UKD 2R S22 A ZuE HAS S6t0 ZSES =2 4= ACH &M SNL (Sandia

o
National Laboratory), Ol A= & & €18t %A 9| H,50, 2ol S& S H+6t10 JACH(Buckingham et al., 2004).

<1 &4-2> Sulfuric acid heating and cooling sections in the left and right fume hoods, respectively (I-NERI, Annual
Report, 2004).

& g d3= <H 42202 20l H,SO, 2 concentration, vaporization, and

off) 2l Al =222 L0 0IF 01 XD UCH
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44,22

ZE
XIS 7tAl Bunsen BFEJ[, HI & H,SO, Zcl- 2ol EHEI10l oA 2 IH EUCH 8N 24 Jl== ERE
ARXELS 2 229 I¥MHYs 220l Pilot plant S0 M 28 3&2 ME g HARE
AMESIASH = HQ BHSI 8HUH =& 2 X0 UL

NS EES &2 2d As SHOIXL, e DE22 HUX0IE0l 2+F0IMH, 29ty 82
4ol OF StCH

HI Soisd2 0ta ¢ 222 %0l 2210 QUCHL SFINLS <« 22 AEU0IHI HHUASH,
AL = UK LS HE0| HSot)| fist SEsE HasT MACX 20 UCH eSS0l B2 SFE
(reactive distillation column) 2 J| &0 A HI/H2 ALO|2] £ 2 MEE=Z QI5IH 2 §22 =0 oK 2
DAUHAN 2FED, Hix SEEZ2H HI € 22E = U= D8s ZUASsHL &8H ASECHH,

BIJIS A BISO0I04, Sl cycle SEU =8t=22 2= =0/, Hix Eg=2 E0/g
3

o
S=E/IZHE ?lot0 SO AN OXIJF JUCH £ D=2/D0 A Hix (HI-12-H20)

S22 &2 401, (2002), 23t A = AMET IS(RLE-8) I 2 A4, J. Korean Ind. Eng. Chem., 13(6), 600-605.
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