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PolySorb™ has been committed

to focusing on saving energy and a
clean environment since 2003. They
are 1ISO 9001, ISO 14001 and
Greengard Gold certified with
continual improvement programs in
place to reduce the environmental
impact.

With the aim of “Environment
Innovation”, PolySorb™ launched
sound absorption and insulation
panels made from 100%
recyclable polyesters which are
designed to reduce noise and
reverberated sound. The primary
material is 60~90%

recycled polyester fibers.

PolySorb™ is the high-quality and
high-performance choice; durable
yet flexible, easy to cut, easy to
install, and lightweight.

More information is at
www.polysorb.com
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The PCR review was conducted by:

UL Environment
333 Pfingsten Road
Northbrook, IL 60611
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General Program Instructions v.2.5 March 2020

Manufactered in Korea under license to PolySorb™.

4789406799.101.1

PolySorb™ : 1m*

Part B: Mechanical, Specialty, Thermal, and Acoustic Insulation Product EPD
Requirements, UL 10010-03, version 1.0

PolySorb™is a type of Interior Finishes used in a variety of building applications, both
residential and commercial.

75 years
North America
January 15, 2025
5 years
Product-specific
N/A
Cradle to grave with options (A1-3, A4 A5, C1, C2, C3, C4)
2019
GaBi 8.5.0.79
GaBi Database 8007
TRACI 2.1 v1.05; CML-IA version 4.2
PCR Review Panel

This declaration was independently verified in accordance with ISO 14025: 2006. /@@

] INTERNAL

This life cycle assessment was independently verified in accordance with ISO

14044 and the reference PCR by:

LIMITATIONS

EXTERNAL

Jessica Kwon, UL Environment

) hoopie et \ '

Thomal Gloria, Industrial Ecology Consultants

Exclusions: EPDs do not indicate that any environmental or social performance benchmarks are met, and there may be impacts that they do not encompass. LCAs do
not typically address the site-specific environmental impacts of raw material extraction, nor are they meant to assess human health toxicity. EPDs can complement but
cannot replace tools and certifications that are designed to address these impacts and/or set performance thresholds — e.g. Type 1 certifications, health assessments
and declarations, environmental impact assessments, etc.

Accuracy of Results: EPDs regularly rely on estimations of impacts; the level of accuracy in estimation of effect differs for any particular product line and reported
impact.

Comparability: EPDs from different programs may not be comparable. Full conformance with a PCR allows EPD comparability only when all stages of a life cycle have
been considered. However, variations and deviations are possible”. Example of variations: Different LCA software and background LCI datasets may lead to
differences results for upstream or downstream of the life cycle stages declared.
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1. Product Definition and Information

Founded in 2003, PolySorb™is an environmentally friendly company which produces 100% pure polyester acoustic
sound absorption and insulation. By manufacturing great quality of polyester acoustic sound absorption and insulation,
PolySorb™ has grown the business worldwide providing support to meet consumers in the respective markets. The
product covered by this Environmental Product Declaration (EPD) was produced in the following location:

— Manufacturing plant: Manufactered in Korea under license to PolySorb™.

Product Identification

PolySorb™ products are made from 100% polyester fiber, bonded using heat instead of chemical binders. Polyester is
naturally resistant to moisture, insects and mold. And, it is highly durable, and easy to work with lightweight.

Product Specification

For the declared product, the following technical data in the delivery status must be provided with reference to the test
standards:

Table 1. Technical Specifications

PROPERTY TEST METHOD VALUE

Fire hazard classification ASTM E84 Available in Class A
. ) . . NRC 0.70
Noise reduction coefficient ASTM C423 Mounting A SAA 0.69

Fungi resistance of insulation

. ) ASTM C1338-08 Pass
materials and facings

BS EN 13823:2010

Classification of reaction to fire Reaction to fire classification B-s1,d0

BS EN ISO 11925-2:2010

Product Average

The results of this declaration represent an average performance for the listed products and manufacturing locations.
The average product is calculated based on the weight of production.

Environment
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PolySorb™ products are used on interior ceilings and walls to provide outstanding insulation and sound absorption.

’

This declaration is a product-specific EPD and is cradle-to-installation with end-of-life. The underlying LCA upon which
this EPD is based included the following life cycle modules: Raw Material supply (A1); Inbound Transportation (A2);
Manufacturing (A3); Distribution (A4); Installation (A5); End-of-life, Deconstruction (C1); Transport (C2); Waste
processing (C3) and End-of-life, Disposal (C4). No known flows have been deliberately excluded. The product is
expected to perform as claimed for the 75-year reference service life if it remains clean and dry in its installed state.

The standards that can be applied for PolySorb™ are:

— ASTM EB84 - Surface Burning Characteristics; pursuant to test certificate

— ASTM C423 - Sound Absorption

— ASTM C1338-08 — Fungi Resistance of Insulation Materials and Facings

— BS EN 13823:2010/BS EN ISO 11925-2:2010 Reaction to fire classification B-s1,d0

The declared product dimensions vary by installation. The range of products declared in the table below has a density
of 80 to 120 kg/nr, a thickness of 25 mm to 50 mm. Since the ranges are declared, variations may occur for specific
products.

Environment
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EN 15804 and 1S0O21930:2017

Table 2. Declared Unit Properties of PolySorb™

NAME VALUE UNIT
Declared unit 1 m’

Density 80-120 kg/m’
Thickness 25-50 mm

1.7. Material Composition

The composition of the PolySorb™(1m?) is as follows:

Table 3. Material Composition

polyester staple fiber 10~ 40
Recycled polyester fiber 60 ~ 90
other <1

1.8. Manufacturing

Manufacturing Locations

— Manufacturing plant. Manufactered in Korea under license to PolySorb™.
—— e e VS 8 el ey b Seeeegy W S e o Becns

Manufacturing Process

Raw Material Carding Needle
Mixing - Shaping Punching

Heating

Packing Ll Inspection il < | Cooling

Environment
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PolySorb™ products are packaged using LDPE (low-density polyethylene) film in the form of bag or plastic film. The
regional disposal scenarios for the U.S. is the default assumption for the packaging waste generated during
installation. The disposal rates by material type and waste treatment method are shown in the table below.

Table 4. Disposal rates used by material type and waste treatment method

COUNTRY/REGION MATERIAL TYPE RECYCLING RATE LANDFILL RATE INCINERATION RATE

Plastics 15% 68% 17%
United States Metals 57% 34% 9%
Pulp(cardboard, paper) 75% 20% 5%

The outbound transportation of the product from the manufacturing facility is diesel-truck and ship. The weighted
average distance from the manufacturing site to the customer is 463 km by truck and 11,010 km by ship.

PolySorb™products are made for easy handling and installation. Installation of PolySorb™products is
accomplished by manual labor using mostly hand tools. No material or energy inputs are required on the jobsite.

There are no special features to be noted within the limits of normal and customary usage.

The product is assumed to remain in service for the life of the building, 75 years.

At end-of-life, the products may be recycled or disposed of in a landfill.

Until a formal recycling program gets completed, It was assumed that all materials removed from the decommissioning
of a building were taken to a local construction waste landfill, using 100 miles as the average distance to landfill.
Disposal in municipal landfill or commercial incineration facilities is permissible and should be done in accordance with
local, state, and federal regulations.

Environment
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According to ISO 14025,
EN 15804 and 1S021930:2017

2. Life Cycle Assessment Background Information

2.1. Functional or Declared Unit

The declared unit for this EPD is 1 m* of PolySorb™ product for use over 75 years.

Table 5. The declared unit of the PolySorb™

NAME VALUE UNIT
Declared unit 1 m’
Declared thickness 25to 50 mm

Weight per declared unit 3.09 kg/m*

2.2. System Boundary

This EPD is cradle-to-installation with end-of-life. Details of the system boundaries may be found in the table below.

Emissions Emissions Emissions Emissions

t t

Raw Material Tre ' 3 Manufacturing (A3) r ) Installation (A5)

Production (A1)

Emissions

Deconstruction (C1) [ Trans Waste Processing End-of-Life Disposal

(e5)) (C4)
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Raw Material Production(A1) Transport(A2) Manufacturing(A3)

Electricity

Polyester staple fiber ‘ Truck 1

Recycled polyester fiber Water

Natural gas
Packaging
Transport(A4) Installation(A5) Deconstruction(C1)
‘ Ship ‘ ’ Packaging waste l
‘ Truck ‘
Transport(C2) Waste Processing(C3) End-of-Life Disposal(C4)
Truck Plastics Waste

PolySorb™ requires no utilities or maintenance over its useful life; it is assumed that the product remains in service for
the 75-year reference service.

According to the section 2.9 of PCR(UL 10010 Version 3.2), the procedure detailed in ISO 21930, section 7.1.8 was
followed regarding the exclusion of inputs and outputs. For energy, mass and environmental impacts, the cut-off
criteria were 1% per the standard. Per the standard "the total of neglected input flows per module shall be a maximum
of 5% of energy usage, mass and environmental impacts."

Flows excluded for this study include infrastructure, capital goods and workforce burdens. Inputs and outputs
associated with infrastructure (construction, maintenance and demolition of buildings/plants, road surfaces, transport
equipment, etc.) are not included. This choice is based on experience from previous LCAs where the contribution from
these items was negligible due to the long lifetime of the equipment compared to the high production volume of
material during that lifetime. Although pallets are used in the transportation of packaged, finished PolySorb™ products,
pallets have been excluded due to their high reuse rates since they would have a negligible impact if otherwise
included.

Environment
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Primary manufacturing data was collected from the included manufacturing locations listed in the Manufacturing
section. Secondary data primarily references the GaBi database. LCl data was taken from the GaBi databases which
are on the approved database list in the PCR.

Primary data was based on measured and calculated data from the Hueintek plant which produced most of the product
in calendar year 2019. It meets requirements for completeness along with temporal, geographical and technological
representativeness.

The LCA data were collected for the calendar year 2019.

Where it was not possible to avoid allocation, allocation was made based on product mass which is suggested by the
PCR. The raw material, energy and waste data were collected and allocated based on the mass of the entire plant
consumption because the products produced in the factory have different specifications (height, width, thickness,
density), but are produced through the same process.

Environment
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Table 6. Transport to the building site (A4)

NAME VALUE UNIT
Fuel type diesel, low-sulfur
Liters of fuel [5133538?] 11100km
A
Transport distance [:??)E:gi] km
Capacity utilization (including empty runs, mass based 85 %
Gross density of products transported 1.09E+02 kg/m?
Weight of products transported (if gross density not reported) 3.09E+00 kg
Volume of products transported (if gross density not reported) 2.83E-02 m3
Capacity utilization volume fac_tor (factor: =1 or <1 or 2 1 for 1 _
compressed or nested packaging products)

Table 7. Installation into the building (A5)
NAME VALUE UNIT
Ancillary materials 0.00E+00 kg
Net freshwater consumption sp.ecified by water source and fate 0.00E+00 me
(amount evaporated, amount disposed to sewer)
Other resources 0.00E+00 kg
Electricity consumption 0.00E+00 kWh
Other energy carriers 0.00E+00 MJ
Product loss per functional unit 0.00E+00 kg
s B0 g
Output materials resulting from on-site waste processing
(specified by route; e.g. for recycling, energy recovery and/or 0.00E+00 kg
disposal)
Biogenic carbon contained in packaging 1.73E-01 kg CO,
Direct emissions to ambient air, soil and water 0.00E+00 kg
VOC content 0.00E+00 ug/m?®

0.00E+00

Environment
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Table 8. End of life (C1-C4)

(e

Assumptions for scenario development (description of deconstruction,
collection, recovery, disposal method and transportation)

Collected separately 0.00E+00 kg
Collection process (specified by type) Collected with mixed
construction waste = kg
Reuse 0.00E+00 kg
Recycling 0.00E+00 kg
Landfill 0.00E+00 kg
Recovery . .
(specified by type) Incineration 0.00E+00 kg
Incineration with energy
recovery 0.00E+00 kg
Energy conversion efficiency 0.00E+00
rate ’
Disposal Product or material for final
(specified by type) deposition 3.09E+00 kg
Removals of biogenic carbon (excluding packaging) 0.00E+00 kg CO,

Table 9. Description of the system boundary modules

BENEFITS AND
CONSTRUCT- LOADS
PRODUCT STAGE ION PROCESS USE STAGE END OF LIFE STAGE BEYOND THE
STAGE SYSTEM
BOUNDARY
Al A2 A3 A4 A5 Bl | B2 | B3| B4| B5| Bé6 B7 c1 c2| a3 ca D
oo = 2 [Bw |8 o =
— £ [J] - c c o < = j
g | g|5S|eg & 2 S| 2l25s2s8| S| 5|2 5| 22=
T > =2 25 < @ © = £ s |€a3|cas| § Q| &8a| &2 S £ 3
® o ) T = @ 3 |8 ox|l8 o« S & ] o o5 €
© n © o v (7] o Q oA Q »w ol H O - ©c D o o >0
ES| S| sS|agl E|l° || 2| | 28238933 2 |& (=8| 2 .o 8
z 0| £ s12%| o ) | 2 |2mel8se] o | - sl & g&e
© c o 9 = -4 U |5 go|(T RS S >
o = | £ ol x |22 = L @
= < S & 5 2 o o
=3} o
EPD Type| X X X X X | MND| MND[ MND| MND| MND| MND | MND X X X X MND

MND: module not declared X: declared
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The following results were obtained as a result of the life cycle impact assessment(LCIA) for the PolySorb™ The LCIA
results are shown through the TRACI 2.1 and CML guideline 2001 (20186).

The LCIA results are relative expressions and do not predict impacts on category endpoints, the exceedance of
thresholds, safety margins or risks.

Table 10. North American Impact Assessment Results for 1 m’ PolySorb™

TRACI V2.1 A1-A3 A4 A5 c1 c2 c3 ca

GWP 100 [kg CO, eq] 9.16.E+00  6.04.E-01 9.20.E-02 0.00.E+00 6.00.E-02  0.00.E+00  1.58.E-02
ODP [kg CFC-11 eq] 472E-12  1.49.E-14  1.39E-14  0.00.E+00 250.E-15 0.00.E+00  3.61.E-15
AP [kg SO, eq] 1.63.E-02 1.67.E-02 1.40.E-04 000.E+00 3.39.E-04 0.00.E+00  1.03.E-04
EP [kg N eq] 1.42.E-03  579.E-04 3.70.E-05 0.00.E+00 2.77.E-05 0.00.E+00  8.70.E-06
POCP [kg O; eq] 244E-01  311.E-01 124E-03 0.00.E+00 7.54.E-03 0.00.E+00  2.03.E-03
ADPygs51 [MJ, LHV] 2.35E+01  1.07.E+00 2.99.E-02 0.00.E+00  1.17.E-01  0.00.E+00  2.57.E-02

[GWP — Global Warming Potential, ODP — Ozone Depletion Potential, AP — Acifdification Potential, EP — Eutrophication Potential, POCP — Smog Formation Potential,
ADProssil — Abiotic Depletion Potential of Non-renewable (fossil) energy resources]

Table 11. EU Impact Assessment Results for 1 m’ PolySorb™

CML v4.2 A1-A3 A4 A5 c1 c2 c3 (o7

GWP 100 [kg CO, eq] 9.18.E+00  6.05.E-01 9.22.E-02  0.00.E+00  5.98E-02  0.00.E+00  1.60.E+02
ODP [kg CFC-11 eq] 472.E-12  1.49E-14  1.39E-14 0.00.E+00 2.50.E-15 0.00.E+00  3.61.E-15
AP [kg SO eq] 1.54.E-02 1.58E-02 125E-04 0.00.E+00 251.E-04 0.00.E+00  9.42.E-05
EP [kg PO,? eq] 248E-03 167E-03 3.91.E-05 0.00.E+00 6.37.E-05 0.00.E+00  1.30.E-05
POCP [kg ethene eq] 1.89.E-03  6.90.E-04 3.65E-05 0.00.E+00 9.32.E-05 0.00.E+00  7.32.E-06
ADPeiement [kg Sb-eq] 1.83.E-06 215E-08 8.03.E-09 0.00.E+00 5.38.E-09 0.00.E+00  6.00.E-09
ADPyssi [MJ, LHV] 1.77.E402  7.48.E+00 2.81.E-01 0.00.E+00 8.19.E-01  0.00.E+00  2.06.E-01

[GWP — Global Warming Potential, ODP — Depletion potential of the stratospheric ozone layer, AP — Acifdification Potential of soil and water, EP — Eutrophication
Potential, POCP — Photochemical Oxidant Creation Potential, ADPelement — Abiotic depletion potential (ADP-Elements) for non-fossil resources, ADPfossil — Abiotic
Depletion Potential (ADP-fossil fuels) for fossil resources]
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Table 12. Resource Use for 1 m’ PolySorb™

PARAMETER A1-A3 A4 A5 C1 C2 (0%} C4

RPREe [MJ, LHV] 0.00E+00 0.00E+00 0.00E+00  0.00.E+00  0.00E+00  0.00.E+00  0.00E+00
RPRwm [MJ, LHV] 0.00E+00 0.00E+00 0.00E+00  0.00.E+00 = 0.00E+00  0.00.E+00  0.00E+00
NRPREe [MJ, LHV] 7.03E-01 1.79E-01 8.37E-03 0.00.E+00 1.99E-02 0.00.E+00 5.74E-03
NRPRwm [MJ, LHV] 5.40E+00 0.00E+00 0.00E+00  0.00.E+00 = 0.00E+00  0.00.E+00  0.00E+00
SM [kgd] 0.00E+00 0.00E+00 0.00E+00  0.00.E+00  0.00E+00  0.00.E+00  0.00E+00
RSF [MJ, LHV] 0.00E+00 0.00E+00 0.00E+00  0.00.E+00 = 0.00E+00  0.00.E+00  0.00E+00
NRSF [MJ, LHV] 0.00E+00 0.00E+00 0.00E+00  0.00.E+00  0.00E+00  0.00.E+00  0.00E+00
RE [MJ, LHV] 0.00E+00 0.00E+00 0.00E+00  0.00.E+00 = 0.00E+00  0.00.E+00  0.00E+00
FW [m?] 5.05E+00 2.41E-02 9.34E-03 0.00.E+00 4.46E-03 0.00.E+00 1.61E-02

Table 13. Output Flows and Waste Categories for 1 m’ PolySorb™

PARAMETER A1-A3 A4 A5 c1 c2 c3 c4

HWD [kg] 1.27E-07  4.34E-08  6.63E-08  0.00.E+00  4.34E-08  0.00.E+00  3.67E-09
NHWD [kg] 6.48E+00  2.04E-02  155E-01  0.00.E+00  4.14E-03  0.00.E+00  1.04E+00
HLRW [kg] or [m?] 0.00E+00  0.00E+00  0.00E+00  0.00.E+00  0.00E+00  0.00.E+00  0.00E+00
ILLRW [kg] or [m?] 0.00E+00  0.00E+00  0.00E+00  0.00.E+00  0.00E+00  0.00.E+00  0.00E+00
CRU [kg] 0.00E+00  0.00E+00  0.00E+00  0.00.E+00  0.00E+00  0.00.E+00  0.00E+00
R [kq] 0.00E+00  0.00E+00  0.00E+00  0.00.E+00  0.00E+00  0.00.E+00  0.00E+00
MER [kg] 0.00E+00  0.00E+00  0.00E+00  0.00.E+00  0.00E+00  0.00.E+00  0.00E+00
EE [MJ, LHV] 0.00E+00  0.00E+00  0.00E+00  0.00.E+00 =~ 0.00E+00  0.00.E+00  0.00E+00

Table 14. Carbon Emissions and Removals for 1 m PolySorb™

PARAMETER A1-A3 A4 A5 C1 C2 (0X] C4

BCRP [kg CO2] 0.00E+00 0.00E+00 0.00E+00  0.00.E+00  0.00E+00  0.00.E+00  0.00E+00
BCEP [kg CO2] 0.00E+00 0.00E+00 0.00E+00  0.00.E+00 0.00E+00 0.00.E+00  0.00E+00
BCRK [kg CO2] 0.00E+00 0.00E+00 0.00E+00  0.00.E+00  0.00E+00  0.00.E+00  0.00E+00
BCEK [kg CO2] 0.00E+00 0.00E+00 0.00E+00  0.00.E+00 0.00E+00 0.00.E+00  0.00E+00
BCEW [kg CO2] 0.00E+00 0.00E+00 0.00E+00  0.00.E+00  0.00E+00  0.00.E+00  0.00E+00
CCE [kg CO2] 0.00E+00 0.00E+00 0.00E+00  0.00.E+00 0.00E+00 0.00.E+00  0.00E+00
CCR [kg CO2] 0.00E+00 0.00E+00 0.00E+00  0.00.E+00  0.00E+00  0.00.E+00  0.00E+00
CWNR [kg CO2] 0.00E+00 0.00E+00 0.00E+00 = 0.00.E+00 0.00E+00 0.00.E+00  0.00E+00
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5. LCA Interpretation

The underlying LCA upon which this EPD is based considered the following six environmental impact categories:
Global Warming Potential (GWP 100); Ozone Depletion Potential (ODP); Acidification Potential (AP); Eutrophication
Potential (EP); Smog Formation Potential (POCP); and Abiotic Resource Depletion Potential of Non-renewable (fossil)
energy resources (ADP fossil).

The impact assessment results indicate that among the life cycle modules declared for PolySorb® board, the Raw material
supply (A1) life cycle module accounted for the majority of the potential environmental impact of each of these six

impact categories.
100.0% —

80.0%
60.0%
40.0%
20.0%

0.0%

GWP oDP AP EP POCP ADP

M Al. Raw Metarial Supply B A2.Inboud Transportation B A3. Manufacturing

M A4. Distribution MW AS. Installation M C2. End of Life Transport

M C4. End of Life Disposal

6. Additional Environmental Information

Classified as Non-Hazardous according to OHSA29CFR1910.1200.

No extraordinary effects or environmental impacts are expected due to destruction of the product by fire, water or
mechanical means
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No delayed emissions are expected from this product.

—  GREENGUARD Gold: The products are certified by GREENGUARD standards for low chemical emissions in
indoor air during product usage.

—  Korea Eco-label: The products are certified as eco-friendly lagging insulation materials for use of recycled
materials, energy saving, sound-absorbing.

—  Healthy building material: The products are certified as eco-friendly building materials according to released
intensity of organic compounds (TVOC, HCHO). Korea Air Cleaning Association (KACA) certifies HB mark and
qualifies certification grades through rigorous and thorough certification test on the ground of Green Building
Assessment System.

Additional information may be found at www.PolySorb.com

Environment
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PCR A: Life Cycle Assessment Calculation Rules and Report Requirements UL Environment (December 12, 2018,
version 3.2)

PCR Part B: Mechanical, Specialty, Thermal and Acoustic Insulation EPD Requirements, UL Environment, UL 10010-
03 (September 3, 2019, version 1.0)

ISO 14025: 2006, Environmental labels and declarations — Type Il environmental declarations — Principles and
procedures

ISO 14040: 2006, Environmental management — Life cycle assessment — Principles and framework
ISO 14044:2006, Environmental management — Life cycle assessment — Requirements and guidelines
ISO 14046:2013, Environmental management- Water footprint- Principles, requirements and guidelines

EN 15804:2012+A1:2013, Sustainability of construction works. Environmental product declarations. Core rules for the
product category of construction products

ISO 21930: 2017, Sustainability in building construction -- Environmental declaration of building products

EN 15804, Sustainability of construction works, Environmental product declarations, Core rules for the product
category of construction products

ASTM C423, Standard Test Method for Sound Absorption and Sound Absorption Coefficients by the Reverberation
Room Method

ASTM EB84, Standard Test Method for Surface Burning Characteristics of Building Materials
UL General Program Rules v. 2.5 March 2020
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