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Analysis of Greenhouse Gas Emissions Associated with the
Production of Wood Pellets

Kim, Tae Hoon-Yoon, Sung-Yee

In this study, it is intended that utilize the LCA (Life Cycle Assessment) method,
to evaluate the environmental impact of wood pellet manufacturing facility. As
mentioned above, wood pellet manufacturing facility of 20 has produced wood
pellets as a raw material sawdust and wood in our country. In this study, in order
to feature manufacturing process of wood pellets that resemble almost necessary to
analyze evenly size and characteristics of various equipment whether these
reasonable, the characteristics of the equipment may be different, the production of
20 places I surveyed the facility one central timber distribution center one large
scale most of the equipment.
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Fig. 1. Manufacturing process basic wood pellets
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Wood pellet production
Data for one year in December
January 2011
Cumulative average data
Field data (estimated measurement,
or calculation)

Life Cycle Step

Data source and quality requirements of the data

Raw material extraction, manufacturing raw
materials, transportation, disposal
As defined by the database of the state

certified the latest
1. Database of state certified

Industry average data
2. Literature data

Table 1.

Classification
Temporal range
Technical range

Data source
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Table 2. Conversion coefficient and Carbon emission coefficient of energy

. Emission coefficient Emission coefficient
. . Conversion . .
Classification coefficient Unit by energe production by energy use
(kgCOy/kg) (kgCOL/L or N’ or kg)
Diesel oil 0.860 kg/L 0.068 2.67
Kerosene 0.840 kg/L 0.253 2.52
Heavy oil 0.950 kg/L 0.325 3.04
Volatile oil 0.750 kg/L 0.083 2.2
Energy
LPG 0.579 kg/L 0.596 3.65
LNG 0.805 kg/m’ 0.595 2.58
Briquette 3.750 kg/ 7 0.480 1.91
Electricity - kg/kWh 0.495 -

* IPCC(2006)
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Table 3. Input energy and input materials and raw materials

Material Unit Input Remarks
Sawdust Ton 5,040 Transportation distance application
Wood (softwood) Ton 1,512 Transportation distance application
Wood (hardwood) Ton 648 Transportation distance application
Electricity KWh 1,389,280 Pellet palletizing
LNG Nm' 262,643 converted to kg
Pakaging Ton 180 Material: LDPE, unit weight: about 0.5kg

2) LCA INPUT-OUTPUT LIST

EAAE AzA A BRI 1kgs AAFELY] f1te] B - uEEE 9459
R o] w=ie yEhd = gl 7P B =
LIST= UERHTE Table 5ol4 & = Ql5zo] HA AR Alxdd FYE T 54l 0.967kg, L
3l & 0.495kg O 2 7H s AFA ek 1t H 0.0468kg, LNG 0.0458kg <=

o= FYHE s & 5 AUk Table 4= A 1kgs AA4he wol= ALbE3 wiEE
E9] LISTZH &2 % At A MEE = EEES e 71 ol MiEE = &=
2 & Carbon Dioxide(CO,)E XHL%%iMl 7Hd QS Wol T AT ofn o] AT
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Table 4. 30 list the percentage of INPUT top of the entire process

Material Classification Unit Quantity
Sawdust INPUT Raw material | technosphere kg 9.76E-01
Water INPUT Resource water kg 4.95E-01
Crude oil INPUT Resource soil kg 4.68E-02
LNG INPUT Resource soil kg 4.58E-02
Coal INPUT Resource soil kg 3.75E-02
Materials (unspecified) INPUT Raw material | technosphere kg 1.39E-02
Air INPUT Resource air kg 7.68E-03
Chemicals (unspecified) INPUT Raw material | technosphere kg 6.35E-04
Hard coal INPUT Resource soil kg 3.65E-04
Energy (unspecified) INPUT Energy ware technosphere kg 1.87E-04
Barite INPUT Resource soil kg 3.63E-05
Sodium chloride INPUT Resource soil kg 2.36E-05
Bauxite INPUT Resource soil kg 1.53E-05
Soft coal INPUT Resource soil kg 1.41E-05
Wood INPUT Resource soil kg 7.68E-06
Uranium (U) INPUT Resource soil kg 2.63E-06
Bentonite INPUT Resource soil kg 2.33E-06
Caliche INPUT Resource soil kg 1.50E-06
Sodium hydroxide (50%) INPUT Raw material technosphere kg 1.38E-06
Sulfur (S) INPUT Resource soil kg 9.24E-07
Limestone INPUT Resource soil kg 7.44E-07
Tetrahydrothiophene INPUT Raw material technosphere kg 4.57E-07
Hydrogen chloride INPUT Raw material | technosphere kg 4.16E-07
Uranium ore INPUT Resource soil kg 3.50E-07
Phosphate (PO”) INPUT Resource soil kg 3.39E-07
T-butyl methacrylate INPUT Raw material | technosphere kg 1.96E-07
Sand INPUT Resource soil kg 1.61E-07
Iron ore INPUT Resource soil kg 1.36E-07
Energy (unspecified) INPUT Raw material | technosphere kg 1.21E-07
Iron (Fe) INPUT Resource soil kg 1.07E-07




314 263 §40]
Table 5. 30 list the percentage of OUTPUT top of the entire process

Material Classification Unit Quantity

Wood pellet OUTPUT Product technosphere kg 1.00E+00
Carbon dioxide OUTPUT Emission air kg 1.62E-01
Water OUTPUT Emission water kg 1.34E-01
Waste water OUTPUT Emission water kg 6.01E-02
Non-hazardous wastes (domestic) OUTPUT Waste technosphere kg 5.56E-02
Steam OUTPUT Emission air kg 1.82E-02
Wastes (unspecified) OUTPUT Waste technosphere kg 9.77E-03
Hazardous wastes (domesitic) OUTPUT Waste technosphere kg 3.04E-03
Exhaust OUTPUT Emission air kg 2.87E-03
Carbon monoxide OUTPUT Emission air kg 2.38E-03
Steam OUTPUT Emission water kg 1.58E-03
NMVOC OUTPUT Emission air kg 6.96E-04
Dissolved solids OUTPUT Emission water kg 6.79E-04
Nitrogen oxides (NOx) OUTPUT Emission air kg 4.54E-04
Chloride (CI) OUTPUT Emission water kg 4.08E-04
Sulphur oxides (SOx) OUTPUT Emission air kg 3.60E-04
Hydrocarbons (unspecified) OUTPUT Emission air kg 2.33E-04
Methane OUTPUT Emission air kg 1.40E-04
Non-hazardous wastes (foreign) OUTPUT Waste technosphere kg 1.06E-04
Sulfur dioxide OUTPUT Emission air kg 8.84E-05
Off gas OUTPUT Emission air kg 7.27E-05
Sulfate (SO42’) OUTPUT Emission water kg 6.29E-05
Heavy Oil OUTPUT Emission air kg 3.83E-05
Dust OUTPUT Emission air kg 3.16E-05
SS OUTPUT Emission water kg 2.52E-05
Ethylene OUTPUT Emission air kg 2.15E-05
Air OUTPUT Emission air kg 1.99E-05
Sodium (Na) OUTPUT Emission water kg 1.82E-05
PM OUTPUT Emission air kg 1.71E-05
Nitrous oxide OUTPUT Emission air kg 1.33E-05
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Table 6. Data of inputs and outputs for LCl of Wood pellets production

Input/Output Unit Quantity Data source Linked inventory DB
Input Kg'l product
Sawdust kg 1.00E+00 Direct research
Electricity kWh 1,92E-01 Incomes data (RDA, 2008) | MKE (energy, electricity)
LNG kg 3.64-E02 Incomes data (RDA, 2008) ME (energy, LNG)
LDPE kg 2.50-E02 Incomes data (RDA, 2008) | MKE (chemicals, LDPE)
Output
Direct emissions ke 1 70E-01 IPCC 1996
(COz, CHs, N2O)
Product (Wood pellet) | kg 1,00E+00 Incomes data (RDA, 2008)
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Table. 7 Greenhouse gas emissions in the manufacturing process for each

Transportation
Classification item \Zzsiiu?tld LDPE Total Ratio
(KgCO,) (KgCO,) (KgCOy)

CFC-13 2.68E-10 4.55E-11 3.14E-10 0.00%
CF4 - - - 0.00%
Wood Carbon dioxide(CO,) 1.03E-02 1.69E-03 1.19E-02 98.09%
pellet HCFC-22 6.78E-11 1.15E-11 7.93E-11 0.00%
production CF3Br 1.77E-06 3.01E-07 2.07E-06 0.02%
Methane(CHa) 1.89E-04 3.20E-05 2.20E-04 1.81%
Nitrous oxide(N,O) 8.97E-06 1.52E-06 1.05E-05 0.09%

Emission of each production process 1.04E-02 1.72E-03 1.22E-02

Production
Classification item Electricity LNG Total Ratio
(KgCOy) (KgCO,) (KgCOy)

CFC-13 - 9.29E-12 9.29E-12 0.00%
CF4 - - - 0.00%
Wood Carbon dioxide(CO») 9.17E-02 1.71E-02 1.09E-01 97.25%
pellet HCFC-22 - 2.35E-12 2.35E-12 0.00%
production CF3Br 1.20E-09 6.93E-08 7.05E-08 0.00%
Methane(CHa) 1.40E-03 1.01E-03 2.41E-03 2.15%
Nitrous oxide(N20) 8.93E-05 5.80E-04 6.69E-04 0.60%

Emission of each production process 9.32E-02 1.87E-02 1.12E-01
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Packaging
Classification item LDPE Rati
(ke COy) atio
CFC-13 1.44E-10 0.00%
CF4 6.07E-12 0.00%
Wood Carbon dioxide(COy) 4.16E-02 91.69%
pellet HCFC-22 3.65E-11 0.00%
production CF3Br 4.10E-07 0.00%
Methane(CHs) 3.21E-04 0.71%
Nitrous oxide(N,O) 3.45E-03 7.60%
Emission of each production process 4.54E-02
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