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ABSTRACT

The main reason of the earth global warming is CO, and the regulation about it in the whole world has been rein-

forced to reduce CO, emission. It is needed that we should reduce it in the process at the production of concrete generated much
of CO, emission as the primary material of construction industry recognized unfriendly environment industry. Based on a concrete,
this study was constructed the system to evaluate CO, emission generated in the stage of material production, transportation, man-
ufacture and developed the program to reduce and evaluate it efficiently. As a result, most of CO, emission is generated in the stage
of material and it is quantitatively evaluated CO, emission generated in the stage of materials, transportation and manufacture.
Moreover, the evaluation system of the volume of CO, emission which has the friendly environment technology about reduction
of CO, emission at each stage is suggested for quantitatively evaluation CO, emission generated in the process at the production

of concrete and remicon production company could use it to evaluation CO, emission.
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Fig. 1 Overview of evaluation of CO, emission of concrete
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Table 1 CO, emission per constituent materials of concrete

o CO, emission (kg-CO, / ton)
Division s 59 o
Cement’ 931 980 -

Coarse aggregate 4 33 -
Fine aggregate 1.3 3.6 -
Water 204 - -
Blast furnace slag powder - - 26.5
Fly ash - - 19.6
coriiiu(igeg;ctiial i i 230
Recycling Type 1 - - 3.1
aggregate Type 3 - - 17.7

:national life cycle index DB

: input-output analysis(2003)

:Japan Society of Civil Engineering
: Type 1 normal portland cement
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Fig. 2 Methods to assess CO, emission per stage of concrete
production
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Table 2 Amounts of energy consumption and CO, emission
per transport vehicle®

Transport facility Energy consumption CO, emission
(MJ/ton - km) (kg-CO,/ton-km)
Iton truck 0.089 0.268
2.5ton truck 0.048 0.146
Ston truck 0.033 0.092
8ton truck 0.021 0.098
18ton truck 0.017 0.063
23ton truck 0.015 0.051




Table 3 CO, emission classified by manufacturing facility

Table 6 Environment-friendly technologies applied in the

— B CO, emission stages of CO, assessment of concrete
Division Facility (kg-COz/m3) Division CO, reduction technology
Materials Cement Silo 0.015 Materials Cement replacement by fly ash
Storage Cement Silo 0.023 stage Nature aggregate replacement by recycle

Slag Silo 0.023 aggregate
Bucket elevator 0.157 Transport Short distance transfer system
Materials Horizontality conveyer belt 0.077 stage Environmental friendly fuel's use
transfer Verticality conveyer belt 0.112 Manufacture Photovoltaic, Solar power, Geother-mal
Compound transfer pump 0.031 power system

Water transfer pump 0.026 age Facility efficiency evolution

Mixture Concrete mixer 0.190
et DCO;piss e WA Co, ANES eI

Table 4 Used energy consumption and CO, emission (/ m’)

CO, emission (kg-CO,/m’)
Energy type Winter season Summer season
(Nov.-Apr.) (May-Oct.)
Kerosene 0.19 0.01
Electricity 0.29 0.29
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Table 5 Heat values and coefficients of carbon emission per
energy source”

Ener . Heat values CO, emission

gy yp (keal / unit)y | (ke-CO,/ unit)
Diesel (1) 9,200 2.82
Kerosene (/) 8,700 2.49
Electricity (kwh) 2,150 0.42
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CO- Assessment system in concrete’s production process

= Concrete Type —
= stengtn —
= s —
= wic —
- Aggregate size mm
Mixture materials Unit  m® mixture ratio Total use A of CO, (kg-CO2/m*)
Cement kg
Water kg
Coars aggregate kg
Fine aggregate kg
Fly ash kg
Blast furnace slag powder kg
tech. T Unit range
Furnace %
Replacement Flyash %
circulation aggregate %
(a) Material stage Input
- y C— - - .
¥ CO2 Emission Evaluation Result
Information
Company Name : Rexcon Concrate Typs © Typel
Company Locstion : Seoul Strengthimps) : 24
Aszzezzment Dats © 2010.5. 31 Slump(cm) : 20
Asssssment Man : Kim tae Hyoung W Ce) 15
Reaquirsd Amount : 61720 Agzrzzate NMax size : 25
Aszzeszment pariod : ]
Evaluation Graph by CO2 Emission
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THE STAGE IN PRODUCTION OF CONCRETE
Evaluation Table by CO2 Emission

Stage Material Tranzportation Manufacture Total [kg-CO,/m?]
Prazant 332.70 10.90 0.71 34431
Altemative 244.50 10.80 .71 255.82
Raduction szt 27% 0% 0% 26%
Stage Material Tranzportation Manufacture Total [keg-CO,]
Prasent 15171844 28 575763.42 43860.29 15701568.69
Altzmative D654853.88 575763.42 43860.28 10274477.58
Raduction 2t 27% 0% 0% 35%
Precast CO2 Emission in the future
E 00
= 500
fg 400
300
P
- 100
I
s Jan Feb Mar Apr Aay June  July Aug Ssp Qct Nov D¢

(b) Evaluation result

Fig. 3 Sheets of CO, assessment program of concrete
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Table 7 Overview of ready mix concrete company

Evaluation date 2009, May
Location Seoul
Land area (m’) 15,732
Concrete production amount 681,142

(previous year) (m)

Kerosene consumption amount | summer season | 300

(previous year) (I) winter season | 11,952

Table 8 Mixture proportions of concrete
W/C | S/ Unit weight (kg/m’)
(%) | (%) | W C S G | BFS | AD
50 47 137 | 304 | 917 | 902 45 2
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Table 10 CO, emission per unit m® by stage

o

St Amount of C O , emission (kg-CO,/m’)
age
g Material | Transportation | Manufacture | Total
Cement | 297.92 5.75 - 303.76
Coarse | o 2.84 ; 5.81
aggregate
Fine 3.30 2.02 - 5.32
aggregate
Blast
1.16 0.11 - 1.27
furnace slag
2.02 N
.. 0.50 0.14 - 0.64
plasticizer
0.11 0.14 Water 26.89 - - 26.89
Cement Coars aggregate Fine aggregate Bllast furn:ce AEplasticizer EleCtl‘iC - - 071 071
slag powder
Constituent Materials of Concrete Kerosene - - 0.01 0.01
Total 332.7 10.9 0.7 344.3

Fig. 5 CO, emission of transportation stage
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