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Some Industrial Applications of
FactSage and its family products in 

UBE Industries, LTD

Morihisa Yokota
　　　　Process Analysis Group
　　　　Ube Research Laboratory
　　　　UBE INDUSTRIES,LTD.
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Lines of Business

UE-5  

Chemicals & Plastics
Construction Materials
Machinery & Metal Products
Energy & Environment

Machinery & Metal Products
¥90.0billion (16.7 %)

Construction Materials
¥189.0billion (35.2 %)

(Fiscal 2001)

Chemicals & Plastics 
¥231.0billion (43.0 %)

Total Sales ¥ 537.5 billion

Energy & Environment
¥16.4billion (3.1 %)

Other
¥10.9billion  (2.0 %)

Machinery & Metal Products
¥90.0billion (16.7 %)

Construction Materials
¥189.0billion (35.2 %)

(Fiscal 2001)

Chemicals & Plastics 
¥231.0billion (43.0 %)

Total Sales ¥ 537.5 billion

Energy & Environment
¥16.4billion (3.1 %)

Other
¥10.9billion  (2.0 %)

Production center
Sales/support center

Isa Cement Factory
Hiroshima Branch

Ube Head Office

Ube Production Center

Ube Research Laboratory

Sapporo Area Office

Tohoku Area Office

Sakai Factory
Osaka Branch

Nagoya Branch Tokyo Head office

Polymer Research Center 
Chiba Petrochemical Factory

Kanda Cement 
Factory

Kyushu 
Branch

Production center
Sales/support center

Isa Cement Factory
Hiroshima Branch

Ube Head Office

Ube Production Center

Ube Research Laboratory

Sapporo Area Office

Tohoku Area Office

Sakai Factory
Osaka Branch

Nagoya Branch Tokyo Head office

Polymer Research Center 
Chiba Petrochemical Factory

Kanda Cement 
Factory

Kyushu 
Branch



- 3 -9th GTT Technologies Workshop, June 20-22 2007, Aachen

High Temperature Process in 
Coal Gasification Process Waste Plastics

Gasification Process
Aluminum Wheel 
for Automobile

Coal Center Coal fired Power Plant
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Cement Factories in 

Ube Cement Factory

Kanda Cement Factory Isa Limestone  Mine 
and Cement Factory

Private  Highway
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Practical Applications of FactSage in

Coal Gasification

Cement Production Process

Power Plant
pulverized coal combustion
bio-mass combustion   

Chemicals Production
moving bed process

Magnesia Clinker
Production Process

Environment Process

Aluminum Wheel Production
for Automobile

Rotary Kiln Simulator
　　 KilnSimu

for ASPEN PLUS

+ Fslight database

Estimation of Slag 
Melting Temperature

Ash behavior in boiler
Bio-mass Ash behavior

Waste Plastics Gasification

for ASPEN PLUSfor ASPEN PLUS

+ DIOXN 
PCB database
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Cement Making Process

☆Counter Current Process

☆12（or more)System Elements
Fe-Ca-K-Cl-S-Si-Al-Mg-Na-O-N-C

☆Formation of clinker phases
Alite         3CaO*SiO2
Belit         Ca2SiO4,Fe2SiO4,Mg2SiO4
Aluminat   3CaO*Al2O3
Ferrite      Ca2Al2O5 Ca2Fe2O5

Solid Flow
Gas Flow

Cooler

C4

C3

C2

C1

SP fan

Pre-Calciner

Rotary Kiln
Clinker

Fuel(Coal)

Raw Meal
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Waste and Byproduct Utilization in Cement Factories

Inorganic Waste(Raw)
Sewage
Public refuse incineration ash
Water supply sludge
Coal ash
Gypsum
Slag 
Controlled soil
Hydraulic cake

Organic Waste(Alternative Fuel)
Waste plastics
Waste oil
Waste tire
Waste pachinko panels
Waste tatami mats
Bone meal
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Cyclone clogging  caused 
by Chloride and Sulfate accumulation

Raw Meal

C4

C3
C2

C1

Coating 
Build up

Accumulation of Chloride and Sulfate

Formation of low melting point component

Cyclone clogging

Plant Operation Shutdown !

 Chloride Conc. Sulfate Conc. 

Raw Meal 60ppm 200ppm 

C4 430ppm 2,000ppm 

C3 840ppm 4,900ppm 

C2 1,630ppm 11,100ppm 

C1 11,880ppm 35,000ppm 

Clinker 70ppm 4,400ppm 

 
Chloride ；KCl, NaCl

Sulfate ；K2SO4,CaSO4 etc
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Chloride and Sulfate at High Temperature
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Dust Collector

Pre-Heater

Chloride Circulation

Raw Meal

Fuel

Clinker Cooler

Kiln

Chlorine Bypass System

Bypass
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Process Simulation Tools

+

PC
OS Windows XP
CPU XEON 3.0GHz
RAM 2.75GB

V.5.3.2 for Aspen Pus

Aspen Plus 2006
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Aspen Plus model with Chloride Bypass System

ChemApp Equilibrium Block

Coal

ProductRaw

Off-Gas

Rotary Kiln and Cooler

Pre-heater +Pre-Calciner

Bypass Gas Recycle Line
Chloride Bypass 

Burner

7th GTT WORKSHOP 2005 AACHEN GERMANY
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High-Chlorine Bypass System

Dust Collector

Pre-Heater

Clinker Cooler

Kiln
Chloride Circulation

Raw Meal

Bypass

Fuel

Design Point 
of Bypass Ratio

Chloride containing Waste can be
used as an alternative raw materials

Allowable Limit of Cl is 1,600ppm
per Clinker production
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Solidification Analysis with ChemSeet

　Solidification Analysis with correct thermodynamics
　Fitting Heat Transfer Coefficient  

Molten Metal / Die    during solidification
Die / surroundings     during die cooling          
　Die temperature change with production cycle

Dynamic Simulation of Die Casting
“ChemSheet” + “FSlight light alloy database”
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Squeeze Casting Process
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Solidification of Aluminum Alloy
AC4CH
Al ; 92.43, Si ; 7.20, Mg ; 0.24, Fe ; 0.13 wt%
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Comparison with Literature

“Thermodynamic Criteria for the Selection of Alloys
Suitable for Semi-Solid Processing”
,Evgueni Balitchev, et al,  Material Chemistry, 
RWTH Aachen University
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Solidification and Die cooling model with ChemSheet

Molten Metal
Injection and
Solidification

Die Cooling-1
Pressure release

Die Cooling-2
Cooling
Natural Convection

Die Cooling-3
Cooling
Lubricant Splay

Die Cooling-4
Cooling
Natural Convection

Metal DieMolten Metal

Metal Die

Metal Die

Metal Die

Metal Die

Repeat
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Solidification and Temperature change
Die side

Adiabatic side

金型側

断熱側
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Die side

Adiabatic side
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Temperature Profile of Die in One Cycle

Molten Metal
Injection

High Pressure
Solidification

Pressure release

Cooling

Lubricant Splay

Die 50mm thickness

Die temperature 
Contact to Molten Metal

Die temperature 
opposite side
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Die Temperature during Production Cycle
Die temperature contact

to Molten Metal

Die temperature opposite side

Die 50mm thickness
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Modeling of “Moving Bed Reactor”

T(i)
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Assumption of Modeling
・No temperature difference Gas/Solid
・One dimensional(height) Model

Reaction Heat 
Q
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Specification of ChemApp Block

1; P,T
2; P,dH(W), incase of dH=0 adiabatic
3,4; Target calc.

Pressure;Pa
Temperature(K) in type1, dH(W) in type2

Number of Phase
in this sample only “Slag-liquid” was considered

definition of cst file name

Name of Phase

Number of Components
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Assumed Value 
Heat Transfer QQ 

ChemApp Block
Equilibrium Calculation

with Heat Transfer QQ
→ Equilibrium Temperature Teq

Calculator Block
Calculation of Heat Transfer Q

Q=UA(Ta – Teq)

QQ – Q < Tolerance
D

es
ig

n 
Sp

ec
No

Yes

ChemApp Reactor Block with Heat Transfer

ChemApp Block has only 2 mode !

Constant Temperature

Constant Heat Flow 

Q = UA(Ta – Teq)

U ; Heat Transfer Coefficient
A ; Heat Transfer Area
Ta ; Surrounding Temperature

Teq ; Reactor temperature

ChemApp Calculation 
with heat transfer
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Input of “Calculator” and “Design Spec”

Valuable Definition

Calculation of Heat Transfer Q

ASPEN PLUS “Calculator” ASPEN PLUS “Design Spec”

Valuable Definition

Convergence condition
QQ – Q < 0.1

Vary QQ
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Modeling with Aspen Plus

Moving Bed Reactor is modeled 5 series of “ChemApp” reactor

Bed Material IN

Raw Material Gas

Bed Material OUT

Product Gas Moving Bed

limitation of model
one dimension (length of reactor, not radius)
equilibrium reactor
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Moving Bed Model by “ChemSheet”

ChemSheet Model　is under development
cooperation 

with Mr. Fukayama, RCCM, Japan

ChemSheet Model

Radius Temperature Distribution in
moving bed

Restricted Equilibrium calculation
Accurate estimation of Reactor 

Performance

Advantage of ChemSheet Model

Model Topics

Some cells are set in Radius Direction
Restricted Equilibrium calculation
at each cell
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Calculated Example
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