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LIfe Cycle Assessment(LCA) for Calculation of the Carbon
Emission Amount of Organic Farming Material
-With Oyster-shell, Expanded Rice Hull, Bordeaux Mixture Liquid-

Yoon, Sung-Yee - Yang, Dong-Wook

Since 1997, Korean Ministry of Knowledge Economy and Ministry of Environment
have established data on some 400 basic raw and subsidiary materials and process
like energy, petro-chemical, steel, cement, glass, paper, construction materials, tran-
sportation, recycling and disposal etc by initiating establishment of LCI database.
Regarding agriculture, Rural Development Administration has conducted establish-
ment of LCI database for major farm products like rice, barley, beans, cabbage
and radish etc from 2009, and released that they would establish LCI database for
50 items until 2020 later on. The domestic LCI database for seeds, seedling, agro-
chemical, inorganic, fertilizer and organic fertilizer etc is only at initial stage of
establishment, so overseas LCI databases are brought and being used. However,
since the domestic and overseas natural environments differ, they fall behind in
reliability. Therefore, this study has the purpose to select organic farming mater-
ials, survey the production process for various types of organic farming materials
and establish LCI database for the effects of greenhouse gas emitted by each crop
during the process. As for selecting methods, in this study organic farming mater-
ials were selected in the method of direct observation of material and bottom-up
method a survey method with focus on the organic farming materials admitted into
rice production. For the basic unit of carbon emission amount by the production of
lkg of organic farming material, the software PASS 4.1.1 developed by Korea
Accreditation Board under Ministry of Knowledge Economy was used. The study
had the goal to ultimately provide basic unit to calculate carbon emission amount
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in executing many institutions like goal management system and carbon perfor-
mance display system etc in agricultural sector to be conducted later on. As a
result, emission basic units per lkg of production were calculated to be 0.04968kg-
CO, for oystershells, 0.004692kg-CO, for expanded rice hull, and 1.029kg-CO- for
bordeaux mixture liquid.

Key words : carbon emission amount, emission basic unit, organic farming material,
target management system, carbon performance display system
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Table 1. Usage situation of organic materials2)
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Table 2. Yield and sales of organic materials
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Fig. 1. Organic materials circulation system.
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Table 3. LCI D/B building function and functional units of selected organic materials
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Table 4. System boundary of selected organic materials
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Fig. 2. Process tree of oyster-shell LCI D/B building.
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Table 5. Input and output data of oyster-shell
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Table 6. Total input data of oyster-shell

¥ 544 {7 AL Ay 2+ (ton) BARAHEEL) | A71AHEFHKkWh)

Total 227,068 10,522 34,402 979,164
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Table 7. Greenhouse gas emissions factor and LHV by sources of fuel

agel Hl &A= (kg/T)) x.]_?,]%}ga?k
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g 98,300 1 1.5 19.3
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Table 8. Environmental impact assessment of oyster-shell process

9

A 33, ALare Ok gaFo] 7.702E-

HES ol

™
AEIEE
NlE| g g
| o 0 ~
7o IR I
,m.o <r on —
‘umo
=0
ﬂ ~X
el R
fo | 2
! <
o] o
3
ﬂo
™
wlglels
N @D | @ | @
m || 0 )
[} o NG =)
Ao | T N =
%o ~ | < <
v )
B4 3| B
el | PE
w | x | T |<
X

2

B

Fig. 3. Process tree of expanded rice hull LCI D/B building.
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Table 9. Input and output data of expanded rice hull
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Table 10. Total input data of expanded rice hull
BASA AY 2+ (ton) A AHEEHL) 7| A8k Wh)
Total 1,200 523.378 9,885
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Fig. 4. Process tree of bordeaux mixture liquid LCI D/B building.
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Table 13. Total input data of bordeaux mixture liquid

BASA AY 4+ (ton) 73/ AHE L) 7| A&k Wh)

Total 170 3,598 66,001
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Table 15. Emission basic units of selected organic materials

F71s2A = T THEF Hl Ao
(AR F7) (kg) (kg-COy) (kg-CO)
) 54
(SO R B 10,522,000 522732.96 4.968E-02
BALA
(N 2 AEASE) 1,200,000 5630.4 4.692E-03
nEgo
170,000 174,930 1.029E+00
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