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Study on Selection of Water Treatment Filtration System to Cope with Climate Change
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ABSTRACT

The problem of water shortages and water related disasters caused by climate change has increased the
seriousness of water problems and the importance of water treatment technology capable of securing clean water
is expanding. In this study, we analyzed not only the water pollutant generated by the filtration system technology
of various water treatment technologies but also the indirect greenhouse gas emissions generation, and analyzed
the influence on the environment. The subjects of study are Fabric Filter, Reverse Osmosis System and Pressurized
Microfiltration Device which are widely used for water treatment and we analyzed the impact on the environment
using the Life Cycle Assessment (LCA) method using the electricity amount necessary for use, the water
purification efficiency, the throughput per ton and the cost. The amount of greenhouse gas generated when the
Pressurized Microfiltration Device operates for 1 year is 2.15E+04 kg CO;-eq., Fabric Filter is 3.29E+04 kg CO»-eq.,
and Reverse Osmosis System is 1.68E+05 kg CO,-eq. As a result of analyzing the amount of greenhouse gas
generated at the time of purifying 1 ton of the Pressurized Microfiltration Device and the conventional filtration
system, the Pressurized Microfiltration Device was 20.5 g CO,-eq., Fabric Filter was 34.7 g CO;-eq., and Reverse
Osmosis System was 191.7 g COz-eq. The amount of greenhouse gas generated was calculated to be 41.0% less than
that of the Fabric Filter by the Pressurized Microfiltration Device and 89.3% less than the Reverse Osmosis System.
From the viewpoint of climate change, it is necessary to select a filtration system that takes climate change into
account, not from the viewpoint of water quality removal efficiency and economic efficiency according to future
water treatment applications, and it is necessary to select a water treatment filtration system more researches and
improvements will be made for.

Key words: Greenhouse Gases, Water Treatment LCA (Life Cycle Assessment), Pressurized Microfiltration device,
Filtration System
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Table 1. Life Cycle Assessment Characterization
result

Reverse
Osmosis
System

Pressurized
Microfiltration
Device

Environmental
Impact Category
(Unit)
Abiotic Depletion
Potential
(1yr)
Acidification
Potential
(kg SOzeq.)
Eutrophication
Potential
(kg PO47-eq.)
Global Warming
Potential
(kg COreq.)

Human Toxicity
Potential
(kg 1,4 DCB-eq.)

Ozone layer
depletion Potential
(kg CFC 1l1-eq.)

Photochemical
Ozone Creation
Potential
(kg ethylene-eq.)

Fabric Filter

7.49E+01 1.15E+02 | 5.85E+02

3.64E+01 5.56E+01 | 2.84E+02

2.18E+01 1.28E+01 | 7.86E+01

2.15E+04 3.29E+04 | 1.68E+05

4.81E+00 7.35E+00 | 3.75E+01

4.95E-07 7.57E-07 | 3.87E-06

1.49E+01 2.28E+01 | 1.16E+02

Terrestric
Ecotoxicity
Potential
(kg 1,4 DCB-eq.)

8.69E-07 1.33E-06 | 6.78E-06

Life Cycle Assessment Weighting result

[
1.80E+01

1.60E+01

1.40E+01

Terrestric Ecotoxicity Potential

1.208+01
Photechemical Gzene Creation Potential

1.00E+01 B Ozone layer depletion Potential

M Human Toxicity Potential

8.00E400
= Gloval Warming Potential

H Eutrophication Potential

6.00E+00

= Acidification Potential

400E+00 = Abiotic Depletion Potential

2.00E+00

0.00E400

Fabric Filter

Reverse Osmosis
System

Pressurized
Microfiltration Device

Fig. 2. Life Cycle Assessment Weighting result.
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Fig. 3. GHG emissions from Filtration Systems.
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