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Separation of hydrogen iodide from HIx solution (HI-I2-H2O mixture) is one of the 
technical issues in the development of thermochemical IS process. Application of 
pervaporation (PV) to the concentration of HIx solution in the IS process pilot test plant was 
discussed from the viewpoints of process heat mass balance, conceptual design of the 
apparatus, and the corrosion resistance of the membrane module. Compared with the 
electro-electrodialysis system, the PV system enables the downsizing of apparatus by using 
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3.  ↨⌠₲₰”

3.1  PV ₀ ΅‍HI ”

PV ₀ ΅‍ ‚⁭⁴ HI ” ₀ 3.1.1‚  ῀PV „᾿

EED ” ‗ ―᾿HI ” ‚  ⁴῀PV „᾿↕└₳└ Ὸ

⁮  ⁵⁴ 160ή”HIx ₀  ― P̓V ₀  ― ”‹₀   H̓Ix
₀ ‚  ⁴ ₀  ⁴ P͂V ” „ −└↨‚⁭⁯ ‚

 ⁵᾿PV ₀ ‒‍ „ ‚  ⁴῀ ”‗Ὼ Ό ⁸⁵⁴‍‼᾿PV
” „↨⌠₲₰ ⁭⁯‾ ῼ’⁴῀ −└↨‚„᾿ ”

‖ ”Ῥ⁴ ₔ₯ₓ₦₿−└↨₀  ⁴ ‗‗ ‍῀

−└↨‚  ⁴ ₔ₯ₓ₦₿−└↨„᾿ ” ₀⅝₱⌂Ὸ⁮   

” ₀ Ὼ ₁‖  ⁴ ‖Ῥ⁯᾿ ₀   ⁴‍‼”−└↨Ό ‖

’⁴῀ ” ‚  ⁵⁴⁭ῲ‚᾿←ₐ⌠№⅍ 30m3/h ”↨≤

└⅍₀ ῴ⁴‗᾿−└↨ „ 320L/h ₀  ᾿ ” 3)Ὸ⁮ „

32kW‗ ‾⁮⁵⁴Ό᾿ ⁵„ EED” ‗ ‖Ῥ⁴῀’ῷ᾿ ” ”

• Ό ‚ ⁴‗Ὼ” ₀  ⁴ ΌῬ⁴‍‼᾿ 3.1.1” ₔ

₯ₓ₦₿” ≤ₐ└‚ ₀  ⁴ ΌῬ⁴῀

3.2  
₪╒ⅎ‖Ῥ⁴ PRO-II‗ ₪╒ⅎ” OLI₀ ΅― P̓V ₀ ‹ ₁

‎ IS↨⌠₲₰” ₀  ᾿EED₀ ‹ ₁‎ IS↨⌠₲₰” ‗

 ‍῀  ‖᾿↨≤└⅍ ‗ ―᾿ 30Nm3/h ←ₐ⌠№⅍↨≤└⅍

₀  ‍῀

(1) EED₀ ‹ ₁‎↨⌠₲₰ ↨⌠₲₰

EED ₀ ‹ ₁‎ IS ↨⌠₲₰” ‚–΅―᾿ ’ •

₀ ‼―᾿ ₀  ‍῀ 3.2.1‚᾿ ’ ║ ᾿

↨⌠₲₰ ᾿ •‚᾿ ᾿ • ₀  ῀’ῷ᾿ ” ‚

ῷ΅―᾿EEDῸ⁮HI ‚ ⁴ HIx Rich ”HI ∟⌂

₀᾿Nafion ₀ ΅‍ ” EED ‚ —΅―᾿12.3 mol / kg-H2O‗
 ‍῀  ‚  ‍↨⌠₲₰” „ 14%‖Ῥ‒‍῀

(2) PV ₀ ‹ ₁‎↨⌠₲₰ ​” 1
” EED ₀ ‹ ₁‎↨⌠₲₰ Ὸ⁮᾿EED ₀  ᾿ ⁸⁯‚ PV ₀ ‹

₁‎ ” ₀  ‍  ͂ ‖ H̓Ix ” PV‚–΅―„ ℮╒₿Ό

’΅‍‼᾿ ‗ ” ║ ” ᾿EED‗‰′ ” PV ₀  



翯罓翎罓綋聱舃臏舴芷芾芎芾舲莩糫糫緹緫緫繇綋緫縠緱

豨糫繮糫豨

- 9 -

‍῀ ₀ 3.2.2‚  ῀ ‚ ‮‍ EED↨⌠₲₰” ‗  ⁴‗᾿

Ό  ⁴‍‼ H̓I ‭” Ό 189kWῸ⁮ 285kW‚  ‍ ‗

’‘‚⁭⁯᾿ „ 12 ‚  ‍῀’ῷ᾿PV ‚„᾿ ‚ ” ‗ 

― 62kW” ‴̓‍᾿ 32kW”−└↨ 50%‗ ― 64kW
” Ό ‖Ῥ⁴῀

(3) PV ₀ ‹ ₁‎↨⌠₲₰ ​” 2
PV ” ₀ EED‗ ‗ ‍ ” ‖„᾿ Ό  

” ‚–’Ό‒‍῀​ ‖᾿PV ” ₀ ‼᾿ ₀  ‍

₀  ‍῀PV ” ₀ 20 mol / kg-H2O‴‖ ‼‍₨╒₰” ₀

3.2.3‚  ῀ DutyΌ 140kW‴‖  ⁵᾿ ” ‚ ‮ „

 ᾿13 Ό ⁮⁵‍῀ Ὸ ᾿ ₀ ‚‾ῸῸ⁸⁮  „⁸ Ὸ

‖Ῥ‒‍῀ ⁵„᾿PV ‖ ₀   ⁴‍‼‚  ⁴ Ό ‚  ‍

‍‼‖Ῥ⁴῀

‍‎ ᾿PV ‖„᾿ Ό 110ή‗ ΅ ‗Ὸ⁮᾿ ⁵‴‖ ‖Ὼ’Ὸ‒‍

↕└₳└ ” ₀ ‚⁭⁴ ” ‚ ‖Ὼ⁴ ΌῬ⁴῀

ῴ‟᾿PV ‚  Ὼ‮ 156kW” ₀↕└₳└ Ὸ⁮

║  ⁴‗᾿ „ 16%‚   E̓ED₮₰Ω√₀ ⁴ Ό ⁮⁵⁴῀

3.3  
HI(-I2)-H2O ” PV‚ῷ῾⁴ ‚  ᾿ ⁵‴‖᾿ ₀ ᾿

₀ −└↨‖ Ὼ ‍ ‚⁭⁯᾿ ” Ό ⁮⁵―΅⁴῀

    *1)                          reference 
---------------------------------------------------------------------------------------------------------------  
Nafion-117     16 56 HI-H2O [20 56wt%, ]   4)   
PTFE     20 77       
₲⌐∙₡└ *2)  0.6 22 HI-I2-H2O [2/1/10(mol ), ]   ⁮ 5)

Nafion-117     28 58 HI-H2O [20 45wt%, 100ή]   Stewart⁮ 6)

Nafion-117      3 19 HI-H2O [50 66wt%, 109ή]   
---------------------------------------------------------------------------------------------------------------  
*1) „mol/m2/h 
*2) ₲⌐∙₡└ CMV, APSϴ-0, AMV ᾿ ╦ ᾿Nafion-117 Dupon ᾿

⅜₡₲↨₿ CMH, AMH ᾿⅍₦∫∕╦ ᾿TOSFLEX IE-DF34 ₴╒╦

” ₀  ‍῀
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 ⁵⁮” ‚ῷ῾⁴ „᾿ ” ᾿ ᾿ ’‘” Ό

’⁴ ‗‾Ῥ⁯᾿Ὸ’⁯‟⁮–΅―΅⁴Ό᾿ ‖„᾿ ‗ ―᾿5 50 mol/m2/h
₀ ΅⁴ ‗‗ ‍῀ ” ₀ ΅―᾿ ‖  ‍←ₐ⌠№⅍ ”

‚ῷ῾⁴ 18,000 mol/h₀ ⁴‍‼‚ ’ ₀  ‍ ᾿

” ₀ ‍῀

 360 3600 m2

 ” „᾿EED ₀ ΅‍ ” ↨≤└⅍‚ῷ῾⁴ EED ” ‚

―‮ Ὸ⁮ Ὼ΅῀ Ὸ ᾿PV ‚„ Ό ‖Ὼ⁴ ‗᾿ • Ό

’ ‗Ὸ⁮᾿ ‗ ―„ EED ‚ ―‮ ’₪└←₦⅍ ” ΌῬ⁴῀

 ” „ ‖  ⁴῀’ῷ᾿ )‚„ 5̓00m2” PV ∟₯≈╒⌂Ό

‗” ΌῬ⁴῀

3.4  EED ‗ PV ”

” ₀᾿EED ‗  ―᾿ 3.4.1‚‴‗‼⁴῀PV „᾿ Ό

ῲ‍‼᾿ ”’΅EED ‚ ₰₲⌠↨―‮ „ ΅ ₔ⅜⌂₥╒Ό Ὼ΅ ῀

‍‎ ᾿ ‚Ῥ⁴ ” ⁞↕└₳└ ” ₀ ‚  ⁴ ‗

’‘‚⁭⁯᾿ ₔ⅜⌂₥╒₀  ⁴ ‗Ό‖Ὼ⁴῀‴‍᾿ ⁞ ” ‖

„ EED⁭⁯‾ ‚’⁴ ΌῬ⁴῀
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(1)  PV 1 ”

HIx( )

HI

( )

↕└₳└ PVHIx 
( )

HIx 
( )

160ή ר 110ή ש

ת

װ

ױ

ₔ₯ₓ₦₿

(HI᾿SO2 )
−└↨

(2)  PV 2 ”

3.1.1    PV ₀ ΅‍ ‚⁭⁴HIx ”

(HI᾿
SO2 )

HIx( )

H

( )

↕└₳└

PV

HIx
( )

HIx
( )

ר

ש

װ

ױ

ₔ₯ₓ₦₿

(HI᾿
SO2 )

−└↨

130ή

110ή

130ή
PV

160ή
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