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LINOLEUM 101
[ A lesson in Linoleum…

the natural floor covering

[ AIA Course Number: LNO101 
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Learning Objectives
[ This lesson will cover the history of linoleum and its resurgence due to 

the sustainable nature of the product along with its durability, design, 
health aspects and ease of maintenance

[ Objective 1: The resurgence of Linoleum 
[ Objective 2: Linoleum – A Uniquely Sustainable 

Product 
[ Objective 3: Key Benefits  
[ Objective 4: Cost Analysis 
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Presentation Notes
Invented by Frederick Walton in early 1860’s and patented in 1863 -1864 (Oxidized Linseed Oil 1855)
Walton coined the word linoleum to describe the product, combining the Latin words: “LINUM" (flax) + ”OLEUM" (oil) = LINOLEUM



creating better environments

Presenter
Presentation Notes
In 1864, Walton created the Linoleum Manufacturing Company, and within five years the England factory was exporting linoleum flooring to the United States and Europe
By late 1870’s Linoleum Factories were popping up all over the world
American production of linoleum flooring began in 1874, with the construction of the first linoleum factory on Staten Island
Linoleum flooring found a place in projects where it was appreciated for its beauty, low cost, and ability to withstand high amounts of traffic. 
Linoleumville , Staten Island, NY –site of fist  Linoleum Production in US (1874 - 1928). Founded by Frederick Walton/James Wild  American Linoleum Manufacturing Co. Town now called Travis 
Armstrong Late to the game with opening of Factory on the edge of Lancaster, Pennsylvania, and in 1909, a year after  Founder Thomas Armstrong died.
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Impressive references 

Over 150 years and more, linoleum has found its way into an incredibly large number of buildings all over the world. (speak on any local references or historic projects) It was the dining hall flooring for the famous Alcatraz prison in San Francisco, CA, as well as the elegant White House in Washington, DC. Not to be outdone, linoleum is also installed in the Kremlin in Moscow, the German Reichstag and Buckingham Palace. Even Anne Frank's house in Amsterdam (1938) featured linoleum, as did Sorbonne University and the institute of Madame Curie.
(Example of Linoleum Block printing by James Dodds)
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Linoleum's popularity declined in the years following World War II, as the advent of vinyl flooring put the two at odds, with cheaper vinyl floors winning out. 
Vinyl was cheaper and faster to produce and available in a wider range of colors
With it came concerns about potential health effects of PVC  including previous use of Asbestos and the continuing use of the use of phthalate plasticizers. (Forbo Linoleum has never contained Phthalates or Asbestos)
Linoleum floors were seen as a luxury item at this time
But  interest in Health, Transparency, Sustainability and life cycle costing has grown, the market for linoleum has rebounded.

It was 30 years ago that the world first chuckled at the scene in "The Graduate" in which a smug Los Angeles businessman takes aside the baby-faced Dustin Hoffman and declares, "I just want to say one word to you -- just one word -- 'plastics 
To sneer at all things plastic was to offer an instant definition of oneself as among the young, hip, truth-seeking cognoscenti locked in a moral power struggle with an older generation of square, corrupt, greedy, warmongering materialists. More than any other touch, its ridicule of plastic defined "The Graduate" as a film about the 60's generation gap.

Exact quote for the 1967 Film The Graduate 
Mr. McGuire: I just want to say one word to you. Just one word. 

Benjamin: (Dustin Hoffman)Yes, sir. 

Mr. McGuire: Are you listening? 

Benjamin: Yes, I am. 

Mr. McGuire: Plastics. 
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Resurgence 
In 1980 strategic investment in linoleum manufacturing in the Netherlands recreating the category in Europe
Investment in reestablishing sales in North America in the late 1980’s early 1990’s
In the mid 2000’s resurgence in the use of linoleum was greatly due to its environmentally-friendly qualities
Today linoleum has been found to have the highest
System Service Life
Lowest Cost of Ownership
Excellent first cost value 
Visuals that go beyond marbleized and simple squares
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Not your Grandmother's floor anymore
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Linoleum - the Healthy 
Flooring Alternative 
[ With Americans spending 80-90% indoors, 

Linoleum is a Healthy alternative to 
traditional PVC flooring

[ Linoleum is naturally PVC and Phthalate Plasticizer 
Free

[ Natural Antimicrobial Efficacy* with no added 
Biocide (pesticide/antimicrobial)**

[ Recognized as a safe alternative to PVC for Asthma 
suffers

[ Wet-set adhesive installation system reduces risk of 
mold growth under flooring compared to dry-set 
adhesive systems such as VCT 

Presenter
Presentation Notes
*based on Laboratory testing.
**Following proper facility guidelines for cleaning and disinfecting is the first and best line of defense against HAI’s
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Simplest of Ingredients
Linseed oil
Pine rosin
Wood Flour
Limestone
Pigments
Calendared onto a Jute Backing (sheet) 
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Presentation Notes
Linseed oil
Linseed oil, the most important raw material used to make linoleum, is obtained by pressing the seeds of the flax plant. In the past linseed oil was used as cooking oil, as well as
for lighting. 
+Tall oil, a recycled postindustrial by-product of the Kraft paper industry, is a resin based fatty acid. 
In combination with linseed oil, it optimizes the oxidation process in the production of linoleum.
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Pine Rosin
Rosin, the binding agent in Marmoleum, is tapped from pine trees, without affecting growth. Together with linseed oil, rosin gives Marmoleum its strength and flexibility.
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Wood flour 
Wood flour is used to bind the pigments and to ensure colorfastness. 
Marmoleum thus keep their beautiful, vibrant colors through out their lifespan. Another reason for using wood flour is that it helps to optimize a smooth surface. 
We have chosen not to use tropical hardwood flour but wood flour made from timber grown in controlled European forests , where every tree felled is replaced.
Lumber cut offs (less than 8”) are milled to produce wood flour a Post-Industrial recycled content 
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Limestone
Limestone is found all over the world in enormous quantities. Very finely ground (consistency of Talc), it is a valuable ingredient of Marmoleum
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Pigments
The most beautiful colors are created by using ecologically responsible pigments that do not contain heavy metals such as lead and cadmium.



creating better environments

Presenter
Presentation Notes
Jute
From the wide variety of materials available for making the floor covering's backing we prefer natural jute. 
The yarn for the webbing is spun f rom jute grown in India and Bangladesh. 
This also makes vital economic contributions to these developing countries.

For Tile product Forbo uses Polyester fibers woven into a fabric which is used as a substrate.
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Linseed oil is combined with the pine rosin form Linoleum cement.
The linoleum is combined with pigmented wood flour to form linoleum granulated.
It is this granulate that is calendared onto the Jute backing to make Linoleum sheet. 



creating better environments

Presenter
Presentation Notes
Production video Hyper linked plays in Slide show screen by clicking 

https://forbo365-my.sharepoint.com/personal/theresa_lorenzi_forbo_com/Documents/aia%20folder/LINOLEUM%20101%20NEW/Forbo%20Linoleum-%20How%20It's%20Made%202017.mp4
https://forbo365-my.sharepoint.com/personal/theresa_lorenzi_forbo_com/Documents/aia%20folder/LINOLEUM%20101%20NEW/Forbo%20Linoleum-%20How%20It's%20Made%202017.mp4
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Finishes – Occupancy Ready.
Factory Applied Finish

Different dependent on manufacturer 

The reality of the day-to-day life of a floor is that it encounters both ‘use and abuse’ without being able to balance its performance with a prescribed cleaning and maintenance regime, as in reality, this is not always carried out exactly on time. The floor needs to withstand the traces of every day use; the weather of the season, the footprints and dirt carried into the building, the scratches and stains occurring by accident as well as the overall retention of the appearance of the floor over time. Even where every floor starts out as a new floor just after installation, it will need to keep up is performance over a lifetime of many years. 


Marmoleum has a proven track record and also now is the modern floor for lasting performance: today, tomorrow, forever.

Topshield2
The primary layer acts as a primer that is flexible and elastic. The primer is UV cured creating a strong bond with the Marmoleum® surface.
The secondary layer is a tough surface finish that is dirt repellent and resistant to scratches and staining. With Topshield 2™, the formulation of both finish layers has been improved, and the top finish layer is UV cured for even higher performance.
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Ambering is a yellowish cast on Marmoleum that can be seen when it’s first taken out of the packaging.  It is caused by the oxidation of the linseed oil.  Linseed oil continues to oxidize for the life of the product.  
This feature, combined with the benefits of the pine rosin and wood flour, creates a product that becomes more durable with time, has anti-static properties to repel dust and prevents micro-organisms from living or breeding on it.

As time passes, the ambering will fade as the material is exposed to light, but its beneficial features will not.  
Cleaning or applying any sort of finish to the surface will not lessen or speed up the ambering color purification process.  Only light and  time will reduce the amber appearance.
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Installation
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Presentation Notes
Do not let the adhesive flash (dry) or for ridges to form.  No seam treatment (Sealer/Healweld) required.  Four tile modules (10x10, 10x20,20x20, 21x40) plus MCT in 13x13

Linoleum is installed into semi-wet adhesive. 
Do not let the adhesive to flash or ridges form in adhesive
Forbo has high moisture adhesive that allow for moisture levels of 8-10lbs MVE and 85-95% rH (Sustain 885 and sustain 1195)
Linoleum is rolled with a 100lb roller to allow for a 100% bond to the sub-floor
Net fit Seams for sheet installations
No heat welding required - unless driven by building codes
No seam seamer required
Square Tiles engineered for quarter turn installation
Four Tile modules built to work together 
Clean and go – Occupancy ready – No finish required
Signs of improper installation; curling or lifting tiles, gaps forming at seams, weld pulling, bubbles, adhesive ridges under linoleum
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Benefits of eliminating heat welding are:
[ 3rd party research shows that net fit seams are as hygienic as heat welded 

sheet vinyl.
[ Reduced overall installed cost
[ Improved aesthetics
[ Improved environmental performance 
[ Improved Indoor Environmental Quality for installers/building occupants

Presenter
Presentation Notes
Benefits of Eliminating Heat Welding

Benefits of eliminating heat welding are:

• 3rd party research shows that net fit seams are as hygienic in hospital settings as heat welded sheet vinyl.
• Reduced overall installed cost
• Improved aesthetics with no weld lines to disrupt the visual and accent the seams
• Improved environmental performance with substantial reduction in CO2 footprint by eliminating the use of a high wattage heat gun for installation of weld rods.
• Improved Indoor Environmental Quality for installers/building occupants by elimination of emissions of melting PVC based welding rods during installation
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[ Linoleum becomes more resilient as 
time goes on

[ linoleum prevents* micro-organisms 
from multiplying themselves **

[ Dust will not accumulate on the 
surface

[ Ideal for children suffering from asthma

[ Linoleum allows for  a quiet, warm to 
the touch floor covering.

Presenter
Presentation Notes
Through the natural oxidation (taking on the oxygen molecule) of the linseed oil Linoleum becomes harder (more resilient) as time goes on
The bactericidal properties of linoleum prevent micro-organisms including MRSA (Methiciline Resistant Staphylococcus Aureus), Salmonella Typhimurium and Staphylococcus Aureus from multiplying themselves. *based on Laboratory testing. **Following proper facility guidelines for cleaning and disinfecting is the first and best line of defense against HAI’s

Dust will not accumulate on the surface allowing for a dry maintenance system to be implemented 
Ideal for children suffering for asthma and other dust 
The cellulose nature of Marmoleum allows for  a quiet, warm to the touch floor covering.
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Sheet, and Modular available in many colors, patterns, dimensions and textures 
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Sheet
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Modular
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Texture
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On the wall with Bulletin Board 
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First Cost

operation and 
maintenance costs, 
and replacement 
costs 

Presenter
Presentation Notes
Life Cycle Cost includes initial costs, operation and maintenance costs, and replacement costs of each selection is used to evaluate the materials

PS Linoleum was installed on the Titanic – Nairn Linoleum (Ruboleum) Installed through out including the master staircase 2nd and third class areas.  Additionally two shipments totaling 860 rolls of linoleum went down with the ship. A pice of the linoleum floor was on of the first artifacts recovered. 
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Are you stuck in this cycle? 
1.) VCT in a school.  
2.) During usage with tons of ugly looking sealer and wax applied.  
3.) Stripping off all that sealer and wax (dumping it "somewhere"). 
4.) After applying more sealer and wax starting all over again.

Average National Cost/sf to sweep or damp mop a newly installed floor = 10¢

Average National Cost/sf to scrub/strip a newly installed floor = 25¢

Average National Cost/sf to apply a coat of floor finish = 25¢
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MCT – Clean and go – Occupancy ready – No finish required
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Occupancy ready cost are developed from the recommended maintenance from multiple VCT manufactures and that of MCT.
Linoleum 30 year SSL versus 15 year for VCT
Forbo MCT has a guaranteed installed cost of $2.95 - $3.75 ft2 ($3.50 - $3.95 ft2 CAN)
Value Engineering Opportunity
Guaranteed Sustain 1195 adhesive solution resists up to 95% concrete moisture RH (10 lbs. MVE) and 11 pH
Clean and Go – no initial maintenance required
Naturally healthy floor mitigates mold risk
is naturally free from phthalates, pesticides and chemical agents
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The transparency movement is not about good or bad, it’s about honesty
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You wouldn’t buy food 
without knowing what’s in 
it, and how it affects your 
health. Why buy building 
products without the same 
information?
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LEED v4
MR Credit Building Product Disclosure and Optimization

[ Environmental Product Declarations 
[ EPD (Dependent on Manufacturer)

[ Sourcing of Raw Materials 
[ Option 1. Raw Material Source and 

Extraction Reporting (1 point)
[ (Dependent on Manufacturer)

[ Option 2. Leadership Extraction 
Practices (1 point) 

[ Bio-based materials
[ Recycled content

[ Material Ingredients
[ Option 1. Material Ingredient 

Reporting (1 point)
[ Manufacturer Inventory, Health 

Product Declaration, C2C, 
Declare

[ Option 2. Material Ingredient 
Optimization (1 point)

[ EQ Credit Low-Emitting Materials 

Presenter
Presentation Notes
LEED v4

Environmental Product Declarations 
Option 1. Environmental Product Declaration (EPD) (1 point)
Use at least 20 different permanently installed products sourced from at least five different manufacturers that meet one of the disclosure criteria below.
INTENT
To encourage the use of products and materials for which life-cycle information is available and that have environmentally, economically, and socially preferable life-cycle impacts. To reward project teams for selecting products from manufacturers who have verified improved environmental life-cycle impacts.  
·· Product-specific declaration.

°° Products with a publicly available, critically reviewed life-cycle assessment conforming to ISO 14044 that
have at least a cradle to gate scope are valued as one quarter (1/4) of a product for the purposes of credit achievement calculation. 
·· Environmental Product Declarations which conform to ISO 14025, 14040, 14044, and EN 15804 or ISO 21930
and have at least a cradle to gate scope.

°° Industry-wide (generic) EPD -- Products with third-party certification (Type III), including external verification, in which the manufacturer is explicitly recognized as a participant by the program operator are valued as one half (1/2) of a product for purposes of credit achievement calculation.

°° Product-specific Type III EPD -- Products with third-party certification (Type III), including external verification in which the manufacturer is explicitly recognized as the participant by the program operator are valued as one whole product for purposes of credit achievement calculation. (FORBO) 

Option 2. Multi-Attribute Optimization (1 point) 
Product-specific Type III EPD with better performance than Industry-wide (generic) EPD 
Use products that comply with one of the criteria below for 50%, by cost, of the total value of permanently installed
products in the project. Products will be valued as below.
·· Third party certified products that demonstrate impact reduction below industry average in at least three of
the following categories are valued at 100% of their cost for credit achievement calculations.

Sourcing of Raw Materials
Option 1. Raw Material Source and Extraction Reporting (1 point)
Use at least 20 different permanently installed products from at least five different manufacturers that have publicly
released a report from their raw material suppliers which include raw material supplier extraction locations, a
commitment to long-term ecologically responsible land use, a commitment to reducing environmental harms
from extraction and/or manufacturing processes, and a commitment to meeting applicable standards or programs
voluntarily that address responsible sourcing criteria.

Global Reporting Initiative (GRI) Sustainability Report (Forbo)

Option 2. Leadership Extraction Practices (1 point)
Use products that meet at least one of the responsible extraction criteria below for at least 25%, by cost, of the total
value of permanently installed building products in the project.

Bio-based materials
Recycled content
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Path to LEED v4 Compliance

Life Cycle Assessment (LCA) is the scientifically based measurement of a product’s environmental impacts throughout its life cycle / all product stages from raw materials extraction through manufacture, shipping, use or reuse.

In life cycle assessment, an environmental product declaration (EPD) is a standardized way of quantifying the environmental impact of a product or system.
 
Environmental Product Declaration (EPD) is a standardized way of quantifying the environmental impact of a product or system based on information include in an LCA. 

The HPD/Declare are a format for reporting product contents and health information about products and materials. 




creating better environments

Presenter
Presentation Notes
The consequences of ecological change and increased presence of chemical pollutants are starting to be associated with alarming increases in chronic diseases. The jump is particularly pronounced in diseases that have suspected links to hazardous chemicals present in building materials like vinyl flooring, wallpaper, and other products that use polyvinyl chloride (PVC). Numerous studies have shown PVC to be the single largest material source of dioxin to the global environment over the course of its life cycle including production, use, and disposal. Diseases linked to this exposure include childhood leukemia, brain cancer, and other childhood cancers that have increased by more than 20 percent since 1975. In women, breast cancer rates increased by 40 percent between 1973 and 1998 and 40 percent more women had difficulty conceiving a child in 2002 than in 1982, with a particularly sharp increase in reproductive difficulty among younger women ages 18–25. In general, asthma was twice as common in 1995 as it was in 1980 and autism spectrum disorders have become 10 times more frequent today than in the 1990s. These health facts are becoming increasingly difficult to ignore. Levels of bio-accumulative phthalates, dioxins, mercury, lead, and cadmium used in our built environment must be addressed. The need is becoming more profound as we create indoor environments that are more airtight in the name of energy efficiency.
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In Review 
[ Naturally beautiful, durable, sustainable and healthy

[ 30 year System Service Life+
[ This natural linoleum floorcovering is made from++:

[ 97% natural raw materials
[ 70% of which are rapidly renewable
[ 43% recycled content. 

[ Marmoleum is USDA certified 100% biobased
[ The key raw materials used in its production include linseed oil, which comes 

from the flax plant seeds, wood flour as production waste from controlled 
forestry plantations and jute, a crop whose fibers provide the material for the 
membrane onto which the linoleum is calendared.

[ The anti-bacterial qualities of linoleum* won't diminish over time**

30/01/2020 Presentation title 41

• +  University of Florida SSL study
• ++  Forbo Marmoleum Sheet

Presenter
Presentation Notes
Marmoleum is USDA certified 100% biobased
*based on Laboratory testing. 
**Following proper facility guidelines for cleaning and disinfecting is the first and best line of defense against HAI’s
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As long as the sun shines, and the rain falls, we can produce MARMOLEUM
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Thank You!

[ Course Title:
[ Linoleum 101: Lessons in Linoleum

[ AIA Course Number:
[ LN0101

Presenter
Presentation Notes
As long as the sun shines, and the rain falls, we can produce MARMOLEUM
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A chance to speak about Marmoleum or what’s new.
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