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Abstract

The study for Carbon Footprint of inorganic fertilizers have been proceeding since 2010, this
yvear the results of customized fertilizer devised. Customized fertilizer to be considered soli
testing and nutrient balance, fertilizers are produced by the formulation at main ingredient
(N-P-K). There are currently being produced 30 products. In case of Korea, nitrogen balance
and the usage of chemical fertilizers are higher than in OECD countries, excessive use of
fertilizers can be a problem. Accordingly, the government has been encourages the use of
customized fertilizer. In this study estimate the carbon footprint for 1 kg production of
customized fertilizer, No. 16 by using LCA. In addition, the carbon footprint were compared
customized fertilizer with single fertilizer. The carbon footprint of No. 16 was 8.00E-01 kg
CO2 eq. kgfl. Next, customized fertilizer were analyzed 12.12% low-carbon than 9.11E-01 kg
CO2 eq. kg! for single fertilizer when compared carbon footprint for customized fertilizer and
single fertilizer. These results will be considered contribute to the reduction of carbon

emissions in agricultural sector.
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Table 1. The target system, function, function unit and reference flow of the study.

The target system Manufacturing system in domestic fertilizers

The function Delivery of nutrients and growth promotion of crops

The functional unit and | Producing 1lkg complex fertilizers on demand for delivery of nutrients

reference flow and growth promotion of crops
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Fig. 1. System boundaries of customized fertilizer production system.
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Table 2. Data quality requirements for LCA analysis of customized fertilizer, No. 16.

= Field data acquisition of target companies in 2010
Internal system

= Field data gathering to targeting businesses

= Utilization of domestic LCI database
External system

= Utilization of foreign LCI database
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Table 3. Emission factors and low-heating value of each fuel. (IPCC, 1996)

Pucls Emission factors(kg TJ™) Low—he:iiiing Vilue
CO2 CH. N20 MJ L™, NM”)
Light oil 74,100 3.9 3.9 354
Kerosene 71,900 3 0.6 35
Heavy oil 77,400 3 0.6 39.1
Gasoline(for vehicles) 69,300 33 3.2 31
Gas(Butane/LPG) 63,100 1 0.1 45.7
Natural gas 64,200 3 0.6 40
Anthracite 98,300 1 1.5 19.3

N
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Table 4. Input and output amount of customized fertilizer, No. 16.
Input Output
Parameter Unit Amount Parameter Unit Amount
Urea kg 3.16E-01 Product kg 1.00E+ 00
Ammonium sulfate kg 3.09E-02 COq kg 1.65E-02
Diammonium phosphate kg 3.85E-02 CH,4 kg 6.90E-07
Phosphoric acid kg 9.97E-02 N2O kg 1.38E-07
Potassium chloride kg 1.26E-01 Dust kg 6.33E-06
Dolomite kg 4.03E-03 H-0 kg 4.75E-02
Borax kg 4.37E-03 SOx kg 1.88E-06
Complex fertilizer
(Unspecified) kg 1.15E-03 NOx kg 1.53E-06
Silicate fertilizer kg 1.30E-01 NH3 kg 2.82E-06
Silica sand kg 5.56E-04 LDPE waste kg 6.89E-09
Bentonite kg 2.23E-04 HPP waste kg 1.09E-07
Gypsum kg 1.08E-03 Unspecified waste kg 1.33E-04
Lubricating kg 8.01E-04
Talc kg 3.30E-02
Antifoaming agent kg 1.14E-04
Ferric oxide kg 4.33E-05
Ammonia kg 8.01E-02
Sulfuric acid 93% kg 1.33E-01
Electricity kWh 4.51E-02
B-C oil kg 3.26E-03
LNG kg 1.93E-03
Water kg 4.75E-02
LDPE kg 7.63E-04
HPP kg 6.29E-06

The amount of all parameters were calculation based on product 1 kg
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Table 5. Major greenhouse gas emissions of customized fertilizer No. 16 production system
(unit: kg CO» eq. kg ™).

Greenhouse gases Emission
Carbon dioxide 7.24E-01
Methane 7.15E-02
Nitrous oxide 4.38E-03
HFC-134a 1.80E-05
HFC-152a 9.26E-09
HFC-23 3.75E-07
Sulfur Hexafluoride 2.70E-04
CFC-14 3.80E-04
Total 8.00E-01

Table 6. Greenhouse gas emissions and contribution of customized fertilizer, No. 16.
(Unit: kg CO» eq. kg ™).

Carbon Emission,
Parameter .
Contribution
6.77E-01
84.61%
1.43E-03
0.18%
2.41E-02
3.01%
4.71E-06
0.00%
. . L 1.72E-02
) Direct Air Emissions
Manufacturing 2.14%
phase ) 1.63E-05
Disposal
0.00%
7.88E-02
9.84%
1.68E-03
0.21%

Raw materials

Pre- Subsidiary materials

manufacturing

phase Energy

Utilies

Foreign
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Fig. 2. Greenhouse gas emissions and contribution of seven materials in customized fertilizer,
No. 16. (Unit: kg CO» eq. kg ).
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Table 7. Comparative analysis for Greenhouse gas emissions of single fertilizers and customized
fertilizer No. 16. (unit: kg CO. eq. kg™

Kinds of fertilizer Carbon Emission
GHG of customized fertilizer No. 16. (A) 8.00E-01
Urea 4.81E-01
Fused phosphate 4.26E-01
GHG of Single fertilizers
Potassium chloride 3.43E-03
Sum (B) 9.11E-01
Ratio (A/B, %) 87.88
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