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Proposal on R&D
Japanese Technology Venture “Mu Company Ltd.” developed Mu Static Spiral Perforated Wings (MU-SSPW) 
Mixing Element and had its patent in Japan, USA, EU and China.

The absorbent of CO2 and CO2 capture system in Post Combustion CO2 Capture (PCC) process have been 
developed by many companies and institute but the reactor of CO2 capture such as absorber & stripper 
has not been well developed yet.

Mu-SSPW Mixing Element has a big potential to improve energy efficiency of CO2 capture system and also 
to reduce the size of CO2 absorber and  stripper.

Mu Company Ltd. and K-Coal Co., Ltd. plan to conduct CO2 capture test by utilizing  MU-SSPW Mixing 
Element as CO2 absorber and stripper in cooperation with the developer PCC process. 

We propose to commercialize Mu-SSPW Mixing Element for CO2 capture new system by utilizing new  
PCC Process pilot plant and or existing PCC pilot plant in the World.

K-
Coal 

3



Reactor

Concept of R&D Project
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MU Static Spiral Perforated Wings (MU-SSPW)
Mixing Element for CO2 absorber & stripper

K-
Coal 

5



K-
Coal 

6



K-
Coal 

7



K-
Coal 

8



MU-SSPW Mixing Element Supply List
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Mu Scrubber Scale Up
 Track Record of Mu Scrubber

   1) Dust Remover : φ1.8 m x 5.6 m H

                                 Gas Flow 90,000Nm3/h

   2) Desulfurization (Ca(OH)2/Ma(OH)2) : φ0.5 m x 5m

                                                         Gas Flow 3,000Nm3/h

 Maximum Size (Transportable) :

    φ3 m  x 10m H : Gas Flow 250,000Nm3/h (Vg=9.82m/s)

    150MW Class Coal Power Plant

 Maximum Size (Knockdown) :

    φ12 m x 12m H : Gas Flow 4,000,000Nm3/h (Vg=9.83m/s)

　1,000 MW Class Coal Power Plant 　　　　　　　　　　　 
                          

K-
Coal 

11



MU-SSPW Mixing Element
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Application of MU-SSPW Mixing Element for CO2 Absorber & Stripper
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Advantages of Using Mu Static Mixer for CO2 Capture Advantages of Using Mu Static Mixer for CO2 Capture 

1) Over 10% energy saving is achievable due to improved e
fficiency of absorption and degassing.

2) Contamination of solvent is prevented due to effective r
emoval of dust and SO3 fume, thus maintenance free. A
lso filtration system for mist in the solvent recycle line c
an be simplified.

3) Absorber/flash column are made compact due to excell
ent performance at high gas velocity inside the towers.

4) Improved efficiency of amine mist collection, etc.,  are p
ossible. 
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Comparative Table of Packed Tower and Mu for CO2 Degasser
 (at RICH solvent: 15t/hr and CO2: 480Kg/hr) 

  Packed Tower Mu

Gas/liquid contact Status Countercurrent Countercurrent 

Gas velocity (m/sec) １ ３

Tower diameter  (m) １ ０.６

Height of packing (m) ９ ５

Steam consumption (Kg/h) ４６３ ４０８(12% reduction) 

Frequency of maintenance Every year Once every 5 years
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Advantages To Apply Mu Static Mixer 
Saving of Maintenance Fee 
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Energy Saving 

10% energy saving is achieved by three excellent advantages. 

• Separating efficiency is increased by 
Mu’s dynamic vapor-liquid contact. 

Conventional 
packing Mu 

Differential 
pressure 
(kPa/m)

0.2 0.04 or lower 

Effective 
Heat 

Recovery 
Installation of internal reboiler at lower 
stage of column 
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Reduction of Investment Cost 

High Efficiency 
(High technica
l  advantages) 

No fouling

Smaller diameter of column

  Conventional 
packing Mu 

Column 
diameter 4ｍ 1.8ｍ Mu can be 

smaller by 
more than 

50%. 
Vapor 

velocity 1m/sec 5m/sec

Lower height of column  

・ No spare equipment required
・Maintenance fee reduced.
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Mu System Flow Chart of CO2 Recovery From Exhaust Gas　（Proposal 1） 
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Mu System Flow Chart of CO2 Recovery From 
Exhaust Gas　

Proposal 1

Mu Co. Ltd.
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Mu System Flow Chart of CO2 Recovery From Exhaust Gas　(Proposal 2)
Combined Scheme of Absorber and Flash Column
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Mu System Flow Chart of CO2 Recovery From 
Exhaust Gas

Proposal 2

Mu Co. Ltd.
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1. Current Operational Status of Flash Column

Exhaust Gas Degassing Treatment 
Equipment

Mu Co. Ltd.

or above

RICH solvent

LEAN solvent

1. Current Operational Status Of Flash 
Column

To
COMP
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2. Simulation Modeling of Current Flash Column

Exhaust Gas Degassing Treatment 
Equipment

Mu Co. Ltd.

2. Simulation Modeling of Current Flash 
Column
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3. Proposed “Mu System” for Flash Column

Exhaust Gas Degassing Treatment 
Equipment

Mu Co. Ltd.

3. Proposed “Mu System” for Flash 
Column

or above

Mu Mist Separator

Mu Mixing Element

Install CHIMNEY TRAY (for heat recovery)

Steam 408kg/hr
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4. Proposed Control System for Flash Column

Exhaust Gas Degassing Treatment 
Equipment

Mu Co. Ltd.

4. Proposed Control System for Flash 
Column
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Absorber/Flash Column

Mu Co. Ltd.

Recovered 
CO2

Se
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Absorbent

Combined Two-Column System

Flow Sheet Of Combined Two-Column 
System
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Low Pressure Drop by Mu Static Mixer 
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K-
Coal Comparison of Pressure Drop MU-SSPW vs. Pall Ring (Alternate Current)

GGUFACTORF 
sec)/(: mU G 空塔速度

)/(: 3mkgG 空気密度

Superficial 
Velocity

Air Density

Measurement Condition
Pressure : Atmosphere
Fluid : Water & Air
Water Flow Rate : 31m3/m2/hr
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Thank  you!
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