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Life Cycle Assessment of Oil Sorbent

by Masaki Saito, Member Suguru Ogura
Hiroyuki Kimoto Katashi Nagamizu
Summary

This paper describes the life cycle assessment of sorbent (oil absorbent) in estimation of CO, emissions produced throughout the
life cycle for each scenario of sorbent ; Sugi Bark Product and Anaerobic/Aerobic Biodegradation Disposal (Scenario A/B), Sugi
Bark Product and Incineration Disposal (Scenario C) and Polypropylene Product and Incineration Disposal (Scenario D). CO;
emission is the highest in disposal stage in all scenarios. In comparison of LCA of SBS (Sugi Bark Sorbent; scenario A, B, C),
CO, emission is lower in biodegradation disposal than in incineration disposal. Biodegradation disposal has more advantage in
CO, emission than incineration disposal, when the oil content of recovered substance is lower. The ratio of total CO; emission of
SBS and Polypropylene is 1:3 at most; the replacement of Polypropylene sorbent with SBS can reduce 8.3t-CO; emission in

recovering 1t of Bunker C oil.
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Fig. 1 System Boundary of LCA
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Table 1 Scenario of LCA
Stage Production Disposal
(Material)
Scenario A | Sugi Bark Biodegradation,
Anaerobic

Scenario B | Sugi Bark Biodegradation, Aerobic
Scenario C | Sugi Bark Incineration

Scenario D | Polypropylene | Incineration
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Table 2 Weight Ratio of Recovered Material

Oil Sea Water Sorbent
Pattern 1 17% 70% 13%
Pattern 2 26% 54% 20%
Pattern 3 86% 0% 14%

Table 3 Formation of Recovered Substance in Oil Spill (kg)

Oil | SeaWater | Sorbent Total
Pattem 1 | 1,000 | 4,118 765 5,882
Pattern 2 | 1,000 | 2,077 769 3,846
Pattern 3 | 1,000 0 167 1,167
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Table 4 Formation of SBS

Sugi Bark 73%
Cotton 17%
Obsidian Perlite 10%

Table 5 Formation of Bark

Quter Bark 80%

Inner Bark 20%

Table 6 Composition of Cotton

929%
8%

Cellulose (CeH Os)n

Water

H,0

Table 7 Composition of OQuter Bark (with Simplification)
Cellulose 35% (CeH1005)n
o with Simplification
Lignin 55% (CioH1505),
with Simplification
Saccharide 10% Cn(H,0)m~—Cg(H,0)s
Table 8  Composition of Inner Bark (with Simplification)
Cellulose 40% (CeH,c0s)n
) with Simplification
Lignin 25% (CyoH;1500),
with Simplification
Saccharide 35% Cn(H,0)m—Cs(H,0)s

Table 9 Composition of SBS and Material (C, H, O)

C H O Inorganic
Sugi Bark 57.2% 7.6% 35.2% 0.0%
Cotton 40.5% 6.6% 52.5% 0.0%
Obsidian
Perlite 0.0% 0.0% 0.0% 100.0%
SBS 48.8% 6.7% 34.7% 10.0%

The total value does not always correspond by round off.

Table 10 Composition of PP Sorbent and Material (C, H, O
C H 8 Inorganic
PP Sorbent | 90.0% | 10.0% 0.0% 0.0%
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Table 11  CO, Emission Unit in SBS Production
CO,Emission(kg) | CO.Emission(kg)
Process lItem Fuel per 1kg of SBS per 1kg of Reference
Product Material
Material Cotton BunkF:rA 0.133 0.787 calculated from the energy value (2,650kcalkg)
Oil of the manufacturer
calculated from the value (1.94tC/million yen) of
. Obsidian - “other structural clay products” in the
Material Perlite 0.106 1.08 “Inter-industry Relations Table” , gravity 0.1
and price 1,000yen/66L
Material Truck Diesel 0.053 _ calculated from the value (40L/2,000kg; SBS) of
Transportation (fuel) ) the manufacturer
Electric calculated from the value (530kwh/2,000kg; SBS)
Production Power — 0.088 - of the manufacturer and 0.33kg-COykwh of
W “Qita Environment Household Account Book”
Products Truck . ‘ calculated from the value (70L/2,000kg) of the
Transportation (fuel) Diesel 0.093 manufacturer
Production Total O T%al 0.47 calculated from the vatue (Diesel : 2.65kg-CO./L)
Including o
. calculated from the value (Bunker A Oil : 2.80kg-CO,/L)
Production Total @ Ma“é"wer 0.56 calculated from the value (Bunker C Oil : 2.99kg-CO,/L)
Including
Production Total & Man Power 1.96 calculated from the value of reference 10)
®
Table 12 CO, Emission Unit in Polypropylene Sorbent Production
CO,Emission(kg) | CO.Emission(kg)
Process Item Fuel per lkg of PP per lkgof Reference
Product Material
Production
(Material) Propylene 0.768 0.768 propylene (0.768kg-CO,/kg)
Proplylene Bunker A calculated from the value (polymerization:
Processing . 1.529 1.529 2.860kcal/kg, fiberization: 2,290kcal/kg) of the
Polypropylene Oil
R manufacturer
Fiber
Total 230 calculated from the value (Bunker A Oil: 2.80kg-CO»/L)
another 516 calculated from the vatue (0.703tC/million yen) of “synthetic fiber” in
Estimate ) the “Inter-industry Relations Table” and price 2,000yen/kg
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Table 13 CO, Emission of Each Stage (Pattern 1) (kg)
Production of | Transportation . Transportation .

Pattern 1 Sorbent of Sorbent Oil Recovery for Disposal Disposal Total
Scenario A

SBS-Bio.-Anaero. 361 67 141 486 4,684 5,739
Scenario B

SBS-Bio.-Aero. 361 67 141 486 3,401 4,457
Scenario C

SBS-Inci. 361 67 141 486 7,897 8,953
Scenario D

PP-Inci. 1,757 67 141 486 10,421 12,872
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Fig. 3 CO, Emission of Oil Recovery with Sorbent
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Table 14  CO, Emission of Each Stage (Pattern 2) k
£
Production of | Transportation . Transportation .
Pattern 1 Sorbent of Sorbent Oil Recovery for Disposal Disposal Total
Scenario A
SBS-Bio.-Anaero. 363 68 141 486 4,684 5,742
Scenario B
SBS-Bio.-Aero. 363 68 141 486 3,401 4,459
Scenario C
SBS-Inci. 363 68 141 486 6,314 7,372
Scenario D
PP-Inci. 1,767 68 141 486 8,852 11,314
Table 15 CO, Emission of Each Stage (Pattern 3) (kg)
Production of | Transportation R Transportation .
Pattern 1 Sorbent of Sorbent Oil Recovery for Disposal Disposal Total
Scenario A
SBS-Bio.~Anaero. 79 15 141 96 4,684 5,015
Scenario B
SBS-Bio.-Aero. 79 15 141 96 3,401 3,732
Scenario C
SBS-Inci. 79 15 141 96 3,322 3,653
Scenario D
PP-Inci. 383 15 141 96 3,873 4,508
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Fig. 4 CO, Emission of Each Pattern
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