NOx

SOx

Kiln operation

Eco Cement & its clinker




4) Aggregaterecycling
Aggregate recycling from waste concrete becomes small business.
Many problems must be solved.
How to gather proper quality ?  Ex. Alkali-silicareaction
How to improve the surface of gravel ?
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Aqggregate recycling at construction job-site
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3 Chemical admixtures

1) Introduction
Chemical admixture is one kind of surfactant to get --
-- better workability of RMC
-- better durability of hardened concrete

Because chemical admixture can contribute to :--

-- water reduction of RMC, finally hardened concrete

-- Introduce small air-bubble properly

-- prolong working time of RMC, e.g. sump & flow life

Chemical admixture react cement particles by :--
-- electrostatic repulsive force

-- chelate effect

-- steric hindrance



2) History
Y ear Chemica  Function Water reduce




Remarks

1920
1930
1960

1980

1990
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3) Lignosulfonate (L S) based admixture

(1) Production processof LS
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(2) Useof LSasconcreteadmixture
105 k ton = Admixture (67k t) + Dyedisperser (8kt) +........

In 1997( Solid content base)
Ca,Na,Mg based high molecular electrolyte. (anion type)

Molecular weight of LS 10,000 or more
Long history, i.e. aready established technology.
L ess technical progress now. ~¥ainly Delivery & Marketing
Still main product, especially in civil engineering works.
In Tokyo area, demands for L S decreases because of aggregate.
Base of cement dispersion is electrostatic repulsion.
Raw material contains sugar, which is effective for retardation.



(3) Example of formulation of LS based admixture

Full season type

Mg-LS (45% solid content) 98.2%

TEA (80% solution) 1.6%

Tri-butyl phosphate 0.15%

Formalin (37% solution) 0 0.4% (Seasonal adjustment)

Antiseptic 0O 0.035% (Seasonal adjustment)
Summer type

Ca-LS (48% solid content) 98.5% (High sugar content)

TEA (80% solution) 0.8%

Tri-butyl phosphate 0.35%

Formalin (37% solution) 0 0.5% (Seasona adjustment)
Antiseptic O 0.05% (Seasonal adjustment)
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(4) Melamineiswidely used in our life.

.. Formed plastics
4’0001: 2,700t 1 p

1400t [
l - Fiber & paper

3,500t 4 7,500t Paint & coating

54,000t ?

Adhesives

2000 ( 73.100t)

91 1/3 £9 o1 40%
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(5) Formaldehyde problem happen in Swiss

In 1990 formal dehyde problem was pointed out by Swiss government
with data, If concrete, mixed with melamine & naphthal ene based
admixture, iswasted at near the source of water-supply.

Swiss Admixture Association (FSHBZ) checked the contents of
complaint and re-tested.

Submitted the opposition report with the proposal.
Proposal says all criteria, covered from
production to waste, are checked by 39 party. ﬁH_ T_EﬂSIiEQ EL
FSHBZ label isallowed if all check points are

approved by auditor.
Thisis self-control norm.
==) Thereislimitation. Ex. Formalin content < 0.5%
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5) Sodium gluconate (SG) based admixture
(1) SGisbhiologicaly produced.
(2) SG shows strong chelate effect with Ca-1on and forms protective

layer of hydrated cement particle, which causes retardation.
(3) Example of formulation (wt.%)

Sodium gluconate 30
Water 70
Antiseptic 0.02

Coloring balance (e.g.LS)

13



|nfo.

From labor accident report, one worker died during the work of
admixture tank cleaning in Miyagi Prefecture in 1994

Report says there remained rotten admixture :
Sodium gluconate 3.98% 2
Na-lignosulfonate 9.08% Mixtureof SG & LS
Triethanolamine 0.08%
Formalin 0.12%
Water Balance

14



/) Polycarboxylic acid (PA) polymer based admixture.

(1) Many chemicals are reported, e.qg. polycarboxilate ether, maleic
acid co-polymer, since end of 1980s.

(2) Those may be produced by afew chemical companies.

(3) In 1984 Nippon Scokubai invented the base of this admixture.
Copolymer of polyalkylene glycol ester monomer and
(meth)acrylic acid.

(4) Thiskind of polymer is still under development and their details
are closed, which causes strong confidentiality even to MSDS.

(5) Basically their function is carboxylic ion part.

(6) Most of polymer based HRWRs are formulated using 2-3 or
polymers to meet customer needs.

15



Confidential
(7) Example of formulation (wt.%)

Product name 80N | 80S

Polymer-600 371 | 22.3

Polymer-700 | ----- 29.7 9 Polymer conbination
Ethylenediamine 1.2 1.2

TEA 0.8 0.8

Coloring 0.3 0.3

Water 50.4 | 44.6

AE agent 0.2 0.2

AF agent 1.0 0.9

@ T

To get longer workable time
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22-polymer

| 15-polymer
- — -
30A
- -
80 A
20-polymer |

@ : Carbon (C)

= = @ : Oxygen (O)

oA @ : Nitrogen (N)

-COONag ===
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MSDS of polymer from NOF

H &k &

it 4 0 PGS T

(£ Fr o O T e = a

HUS AT : Fa LW FA

THL (d4-288-2153 FAY Dd4=28R=TOR7

ETIEMER A skl 3TN 200
TUTULE AEM=GOF

=T V== ke ) e i

Chemical name ==t w1+ 4
R RLEEITR

(LA,

T & &y
ERCE SE~6l%

fik

L} -H130

Japanese TSCA number =—=-——24
TSCA
EINBCS

WL
PRTRIE
e R O 1.

(o e 1 Rl TUET TR
fic W W
fi W H
E 8 IF R Rcdvoklg:

i1, [lel b4 i

frL
fi
# U= Wt S R R

L)
ULl R
RELLL gl

SR Lty
WizizL
MO THETS LERER - TRASRE,

M EIZHAT 0, WIS, WA TR Y ot oS
O 3,
KTHRGCHET.

18



1. HBRUSHNN

BRORHK Q_Z'E)‘L_F:g P8SV T No.14720
BEEEH . BRSHIATLE- :
& i 71060032 WABERAER 3-16-26 {HuRyY  QARERER
BERE - 0335825166 FAXESR . 03.3585-5056 B A% WE BEX
2. R RO

SAOER : (M=K -Ea% Watok@#E  Nochemical name

" #: W No Japanese TSCA number

3. AMEFEORY
AEBRBHTE - ASREAEC LS D BRICEYRIEERT SFMEN 5D,
HFREOAE - AR AFCPMEOMNERECIRS LA,
« L1 0 MeHRE BHBREET $=% (FR1353A30R)

4. GARR
BlzA-1-88  SROMITKTRERS L1t EHOBHERTE.
AROWE TAhEHTECRE. BB L5E0THTAFCANLFEDLIEICHAT D,
ERI-HE LAEE - MRITRN -SSR LGRIRERL TN ORNLIE EWERTLCRLT,
RSB LN, SALSHIBREEHORNER D,
BALES : REAH, & ONVETH, BIREROAH~BHLTEM=TL.

L sl ESEnERRTE 15

19



.

Lr—A-b1100NT 2001/08:08

BEEEF—FL—t

F=Fir=bMo, 2088

1 EPRSEUSTNE
B 2 % i Le—didibk 1100NT
= # & i Hlkie—fEEta
tE A MEIIRERTEDI -1 (T254-0021)
N EM : EHSvERE-p—
R E & % . D4B3—23—6014
Faxi®& ! D463-21-8742
EhEREE 0463 —23—8014
% i 20014 6/ BB
2 NUE, S
— R EnEm e
4 = ] Sl o e )|
fe PR L
R B R R
#*

L No Japanese TSCA number

FlHH2 AT TS T il =-F4 ;. $23%

3 e H RO ER

Ly b oy i hed S D EMNENOTERIE Y L
ACRBNZHTINECEY - BEW BECERIE, BRERS,
BR--nke ¢ L
AR B THE AR : WL
4 8nm
BALEES D ERORMZERICES, MBS AESOBEERITS,
EWmiofaLt@sd  SRExREORTESCREGEET,
i, dvb A MBS, EROBRESTE,
BizAoftls : IR ENATISHN LRSS, ENOBINRE SIS,
K Aad A0S D ARTERLEREE TR AN A, ENOBRERITE,

20
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1)

Gas emission from concr ete

Formaldehyde emission
Concrete  Cement (300 kg/m?d)
AEWR (LStype containing 0.3% of 37% of formalin)
Others (Sand/ Gravel / Water) Dosage = C x1%
300 kg/m3 x 1% x 0.3% x 37% = 3.3 g/min concrete
Concrete Cement (400 kg/m?d)
HRWR (MStype containing 0.4% of formalin)
Others (Sand/ Gravel / Water) Dosage = C x1%

400 kg/m® x 1% x 0.4% =16 g/m3inconcrete
If its 1%Mrete, applied to floor of room with

10cm of thickness, which is 10m? of areax 2m of height,
Emission volume 16 g/m3x 1% + 20m3=8,000 u g/m?3
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2) Ammonia emission from concrete
(1) Study might come from art museum construction

(ppm)

40
34
210
10
440
43
12

JIS G1228

40-44
15
400
370

JIS G1228

(0,,20,30%)

18-19

20cm

8cm
0.5-22ppm

(

/

20cm

AE

8cm

AE

60C-5hr

0.5-22ppm

1999
No.532 27-33 2000 6
1999
Vol.21 973 §1999)
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(2) Image of ammonia gas emission
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(3) Influence of HRWRSs on ammonia gas emission

Concrete condition
Sand : Mountain sand Grave : Crashed l[imestone
HRWR : 3 brands (commonly used in Tokyo area)

W/C Concrete Materials (kg/m3)
Water N-PC Sand Gravel HRWR
30 165 C x 1.5%
36.3 200 >0 828 850 without
Test Method Next dlide
Results Ammonia gas__ (Y g/m2/24h)
3 days 12 days 30 days
HRWR 1730 1130 522
Without 696 242

As Tanaka says, ammonia emits for long period.
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3) NOx gas emission
If admixture contains nitrate & nitrite salts, NOx gas may emit
from concrete & others.
Anti-freezing & hardening accelerator admixture contain them.

Big trouble happened in Sapporo in 1992.
In winter, anti-freezing agent was used for construction, in which
nitrite & nitrate chemicals were contained. Next summer NO,, gas
problem happened. ===> Air ventilation fan

Worker died during admixture tank cleaning, in which hardening
accelerator remained for along time.
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5 Conclusions

Existing R& D on concrete mainly focuses on durability, better
performance, easier application, etc.

But we must pay attention to :--

(1) In concrete materials, unexpected additives, which would effect on
environment & health, might be added with or without intention.

(2) Negligence of importance of Japanese TSCA

(3) Possibility of gas emission from concrete, HCHO, NH3, NOXx ....

(4) Efficiency & profitable without professional ethics
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