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Career

School career
Graduate School of Doctor Course of T.I.T. 1n 1972
Thesis : Hydrolysis reaction of Rare Earth lons

Job career
02 Present Sasanodal Techno Ltd.,

Consultant for construction materials/ Risk Manger
FYl. 01 03 Part time Lecturer of T.I1.T.
(Earth Environmental & Energy System)

90 02 Stka Ltd. R&D Director / Board Member
Subsidiary company of Sika FZ, iIn Zurich
International R&D on construction materials

74 86 Nihon Cement Ltd. / R&D Team Manager
R&D on special cements & fine ceramics



1 Introduction
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Industry through meeting
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Presentations & articles on concrete at
academic circles mainly focusinto :---

Basically Important Recently coming Rarecase

Recycle
Waste
Environment

Gas emission
Safety aspect

of materials
Risk M anagnt




1) Generally concreteissaid to be durable material.

Otaru North Break Water | .~

In 1899

Photo of construction in 1899

Bigger damage for later constructed part
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11th Building of Faculty of
Eng. of Univ. of Tokyo

Hammer Otaru sample
Dr.Y oshida (Dr.Hiroi

10 years smoked
sardine by Dr.Y oshida

By Dr.Y oshida
& Dr. Kokubu

If concreteis mixed & filled
with high caution & motivation < infront of Crown Prince
by hammer checking cautiously <> asDr.Yoshidadid
by dense filling <~ assmoked sardine
then high durable concrete would be obtained.



2) Complaint caused by own defect & lack of ethics

(1) Astheexampleof own defect near my house

Efflorescence Concreteicicle



(2) Damage of sewer age concrete by bacillus

H,SO, attacks concrete
H,S changesto H,SO
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(3) Recent topics on concrete In magazine, News paper are




Defect of concretefilling Rock pocket

Those non-acceptable complains came mainly from lack of
professional ethics, not from concrete materialsitself.

These are main cause of criticism of defective concrete, and
befor e discussing ecological & environmental aspects.



2 Mineral concrete-materials
1) Cement
(1) History
BC7000 Neolithicera inlsradl
BC3000 InChina
BC300 Widely used as construction material in Rome
1824 J.Aspdin invented Portland Cement.
(2) Cement production
63.8 Miotin ‘02 Fly-ash 0.4 Mio.ton

Blast furnace slug
16.4 Mioton ~ *

Other PC
05 MIO ton\ '/\HHHHHH\H wwwwwwwwww

Ordinary
PC

High early strength P
3.0 Mio. ton



(3) Specific Fuel Consumption
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(® Production Ratio by Kiln type
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Kumagaya Factory of Taiheiyo Cement Corporation
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SP NSP (with calcining furnace)
6me x 100 mL 5.5me x 100 mL
170 t/h 322 t/h



(6) Cement production process Kamilso Factory of Taiheiyo
Cement Corp
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#ER kg

{Iron material)

HUE Tokg Kiln capacity 177 t/h

[Siliceous material)

15 216kg
(Clay)

77.4% Vh
g

b DI
1 ton of
cement

Raw mate. = Clinker = Cement
2 35kg 1405kg — 965kg —1000kg

|Gypsum|
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(7) Decrease electric power consumption at griding
process isimportant, but........
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(8) Cost down using grinding agent, i.e. efficiency

Triethanolamine(TEA)

Typical grinding agent

TEA isused for many purpose (Annual production ~10,000 t)
Diethyleneglycol

Irritation to skin, eye.....

Annual consumption in 1996 = 63,300t
30% was used by grinding process in cement industry

Use of grinding agent is know-how for grinding process
4 Thereispossibility of chemical gas emission from cement,
which is caused by chemicals added after kiln process.
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2) Waste materials used in cement industry

Others 3.2 Mio
v

Gypsum by-produc
2.6 Mio ton ™

Blast furnace slag

Total 10.5 Mio ton
Dirt sludge 27.2Mio to
2.3 Mio ton in 2002
Coal ashes Steel manufacture slag
6.3 Mio. ton j

- 0.8 Mio.ton
Coal talllngf Non Ferrous slag

N 5 Min ton 1.0 Mio ton



(1) ly-asn (FA)
History of use in Japan
After World War, study on fly-ash started mainly by
electric power company.
In 1951 Ube Kousan applied FA to quay of Ube Harbor.
In 1953 applied FA to Sudagal Dam.
Improvement of concrete performance by fly-ash
a Pozzolanic reaction with Ca(OH),
b Use of FA as mineral admixture
-- Improve workability
-- Decrease heat of hydration
-- Depress alkali-aggregate reaction
-- Depress carbonation speed



Remarks : Pozzolanic reaction
Si0, AlO,

— 3Cal) + 25105 * 3Ha0) Calcium silicate

CalOH): + [Silhy, AbOg——3Calh « Ala( « GHy0 Calcium aluminates
— A0a0 « Al - 3CaS0, - 32H  Ettringite




Mostly generated from coal-fired station
2001 8.8 Mio.t 30.5 Mio.KW
2007  10.0 Mio.t 40.0 Mio.KW

Chemical composition of FA (wt %)
Sio, ALO, CaO MgO FeO, K,O0 B,0O,
523 266 94 21 5.6 1.1 04
Quality variation of FA

By ignition loss, fineness,etc type JIS A6201
Fly-ash & Clinker-ash
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(2) Blast furnace slag
Application Field of blast furnace slag
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Production process of slag
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3) Eco Cement
Raw material of Eco cement Raw material NPC

1%
— 2%

16% —»

I ncineration

<+— 78%

49% —» Clay

< 50% .
Limestone

Composition comparison between Incin. Ash and NPC

CaO SI02 Al203 Fe203 SO3

Incin. Ash| 12 31123 4613 29| 4 7 1 4

NPC 62 65120 25| 3 5 3 4 2 3

Low content of Ca0 === Add limestone
High content of Al,O, ==> Faster hardening type



Cooling for exhaust gasfor :--
-- avoiding dioxin re-generation
-- recovery of heavy metal

Capacity : 315 t/day



	Presentations & articles on concrete at academic circles mainly focus into :---

