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OBJECTIVE

The objective of Task 3bc is to develop environmental specifications for one product category, institutional modular carpet tiles.  This work was performed for the State of California’s Procurement Division in order to further develop comprehensive sustainability criteria for the State’s purchasing programs as part of an overall project to green the State's procurement.  

METHODOLOGY

The methodology for developing these criteria is described below.

Step 1. Evaluated existing criteria and environmental specifications for carpet procurement. Various environmental criteria have been developed after consultation with industry representatives, environmental groups, independent experts, and research groups who have examined the health and life-cycle impacts of carpet.  We examined these standards and also looked at what other U.S. institutions are recommending for environmental criteria.

Step 2.  Collected and compiled manufacturing data.  This step involved evaluating modular carpet products and manufacturers for environmental sustainability on the basis of processes and environmental records.  We reviewed published environmental standards for these products, including whether they met the Carpet and Rug Institute’s (CRI) volatile organic compound (VOC) standards, the recycled content of the carpet fiber, and the recyclability of the carpet.  We contacted company representatives to determine what their environmental manufacturing standards were for modular carpet, if they had potentially suitable products, and considered product literature provided by the company, product information available on the company’s internet web site, or other literature available on recently updated web sites about environmentally-preferable modular carpet.   

Step 3:  Development of pilot environmental specifications.  After evaluating the availability of environmentally preferable modular carpet products and adherence to existing environmental criteria, we focused on the following seven criteria to develop preliminary recommendations:

· Recycled content of face fiber

· Recycled content of backing 

· Polyvinyl chloride (PVC) content

· Dyeing process

· Biological inhibitors

· VOC emissions

· Reusability/recyclability

DISCUSSION OF TARGET CRITERIA

When looking at potential requirements for environmental criteria, we evaluated:

· Market availability of product / feasibility: What is the range of environmental attributes currently on the market? 

· Determination of technical agreement or consensus: What is the variation in the existing standards?

· Appropriateness of using various existing environmental criteria: What is the reasonableness of existing environmental standards, when looking at market availability and consensus?

· Data availability: What are the standard benchmarks used by the carpet industry in their environmentally-oriented technical specifications?

· Potential effect on product performance: What are some of the tradeoffs in durability or other aspects of performance when specifying certain environmental attributes?

1.
Recycled Content of Face Fiber

The majority of carpet manufactured in the U.S. is made of nylon face fiber (59.3%), with a smaller percentage made of polyester face fiber (6.6%). Other types of fiber include wool (0.4%), polypropylene (33.7%), and natural fibers such as jute, cotton, or hemp.  Nylon is usually nylon 6,6 or nylon 6.  Type 6,6 nylon is produced by Dupont (Stainmaster®), Solutia, and Wear-dated (Stainblocker®), while type 6 fiber is manufactured by Allied (Anso & Anso Crush-Resister®), Shaw, and BASF.  Because the State of California’s 1995 Specification for modular carpet is specific to nylon, we focus only on nylon face fiber here.

Existing criteria and procurement specifications for face fiber include the following:

· EPA Region 7: use materials with recycled content or above-average recycled content.

· Commonwealth of Massachusetts, Carpet and Flooring RFR, Amended: all carpet products must contain recycled content and/or be reusable.  For modular/tile products: minimum 10% total recycled content, or is capable of being refurbished to the point of rendering it “almost new” and reusable.

· State of Minnesota, Flooring Contract, recycled (nylon/carpet fiber): minimum of 10% post-consumer (PC) and/or post-industrial (PI) recycled content in either the carpet face and/or 50% post-consumer/post-industrial content in the carpet backing. 

· Washington State

· Budget line: minimum 15% post-consumer/post-industrial recycled content

· Medium line: minimum 25% post-consumer/post-industrial recycled content

· High performance line: minimum 30% post-consumer/post-industrial closed loop recycled nylon fiber (reclaimed carpet tile service does qualify)

· Department of Energy: 15% recycled content in nylon

· University of California, Merced: Combined total recycled content of face fiber and backing no less than 30%

Manufacturers that provide carpet with recycled-content face fiber include the following: 

· Interface: Terratex fabrics are made 100% from post-consumer or post-industrial material; Sabi (tile): 29% post-industrial and 22% post-consumer; DejaVu: 100% post-industrial 6,6 nylon; Prairie School, with a 100% post-industrial, recycled content nylon face

· Shaw: Type 6 EcoSolution Q yarn contains up to 25% post-consumer and post-industrial nylon waste (comes in modular).

· Collins & Aikman: Repeat 70-98% PI, Dupont Antron High 90% PI, Dupont Lumen 4% PI, Savant 25% PC 25% PI;  Repeat® yarn system contains a minimum of 82% recycled content, and several colors of DuPont Antron Lumena contain 6-10 % recycled content.

· Lees Carpets: 20%

· Constatine: yarns containing up to 100% post-industrial recycled content.

· Blueridge: All Blueridge Modular products utilize BASF Zeftron 2000 type 6 nylon that contains up to 10% recycled post-consumer/post-industrial content.

· Milliken: 100% PC content (refurbished)

Discussion:

· Market availability:  Several lines of carpet with at least 20% recycled-content nylon face fiber are available on the market (e.g., Interface, Shaw, Collins & Aikman, Lees, Constantine). 

· Technical agreement or consensus: Existing criteria for nylon (or unspecified) face fiber vary from 10% to 30% total recycled content.

· Appropriateness of using existing criteria: Carpet with 10% to 30% is available on the market.

· Data availability:  Data on recycled content are readily available.

· Performance: Type 6 nylon can be recycled in a closed-loop process (remanufactured back into top quality carpet), whereas type 6,6 (although more durable and providing better colorfastness than type 6) must be recycled into non-critical plastics applications.

Recommendation: Purchase either refurbished carpets or carpets with face fibers containing at least 25% total recycled content.  Post-consumer recycled content is preferable over post-industrial recycled content, and higher levels of post-consumer recycled content are preferable over lower levels of post-consumer recycled content.

2.
Backing Material and Recycled Content

The backings market for carpet tile continues to be dominated by PVC because it offers a long track record of good performance and value.  Since PVC has been the more popular backing for a number of years, there is a large supply of post-consumer/post-industrial PVC available to recycle into new carpet backing.  This allows the manufacturers of PVC-backed carpet tiles to use up to 100% recycled PVC in their product.  As more non-PVC recycled stock becomes available, the recycled content of non-PVC carpet tile backing should rise to the same levels as what is currently available in PVC-backed carpet tiles.

PVC is controversial as a material, yet two companies with strong claims of environmental awareness are using it as backing. Both Collins & Aikman (C&A) and Interface Flooring Systems make vinyl-backed modular carpet tiles.  PVC is not compatible with the process to break down type 6 nylon, as the recycling process leaves type 6 nylon too contaminated to be made into new carpet fibers.  Polyolefins (primarily polypropylene), an alternative to PVC, are in wide use all over the world as backing materials. New technology has made it possible to make a flexible, but highly stable carpet tile backing.

Existing criteria and procurement specifications for recycled content of carpet backing include the following:

· Environmental Choice, modular carpet tiles: post-consumer or post-industrial recycled content of at least 5% in carpet backing

· State of Minnesota Flooring Contract, recycled (nylon/carpet fiber): minimum of 10% post-consumer and/or post-industrial recycled content in either the carpet face and/or 50% post-consumer/post-industrial content in the carpet backing

· EPA: the backing should be 100% recovered materials, 35-70% of that being post-consumer.

· Harvard: backing should be 100% recovered materials, 35-70% of that being post-consumer.

· Commonwealth of Massachusetts: 50% post-consumer/post-industrial content in either the carpet backing and/or a minimum of 10% post-consumer and/or post-industrial recycled content in the carpet face

· U.S. Department of Energy: 60% recycled content

EPA Region 7 Green Lease Rider, the University of California, Merced, and the Kansas City Greenrider all specify that carpet and/or backing shall contain no PVC.

Manufacturers that provide carpet with recycled content backing include the following:

· Interface: GlasBac RE layer of virgin and layer of recycled (50% PC) PVC; Déjà Vu has 100% recycled PVC backing

· Shaw: EcoWorx (polyolefin) 40% PI, EcoTek6 37.5% PI (currently mostly fly ash) little PC (too new)

· Collins & Aikman: 100% total recycled content backing called Powerbond ER3 (25% PC and 75% PI) PVC backing

· Mannington: Dupont Lumena 10% PI Backing – PVC back 25% PI (mostly fly ash)

· Blue Ridge: PVC backing with an unspecified recycled content percentage

Manufacturers that provide modular carpet with non-PVC backing include the following: 

· Interface: Most available with PVC-free NexStep backing or recycled PVC back; Carpet tiles use the patented GlasBac® backing system; features a non-woven primary backing and a reinforced vinyl composite for dimensional stability.

· Shaw: Eco Solution/ EcoWorx or Tex are PVC free. Other lines virgin PVC.

· Collins & Aikman has no PVC-free lines.

Discussion:

· Market availability: PVC backing is the most common backing available in the U.S., but non-PVC alternatives are becoming more available.  Lines of carpet with at least 10 to 100% recycled-content PVC backing are available on the market (e.g., Interface, Shaw, Collins & Aikman, Mannington).

· Technical agreement or consensus: Existing criteria for recycled content backing vary widely, from 5% to 100% total recycled content. Criteria tend to concentrate more on recycled content of backing than on the type of backing.

· Appropriateness of using existing criteria:  There is little agreement among existing criteria. Some criteria specify non-PVC backing only, but this would seriously limit the selection of carpet.

· Data availability:  Data on recycled content and backing material are readily available.

· Performance:  PVC has historically been considered to be of higher durability, but polyolefins such as polypropylene as a backing are becoming known as equal or better in performance.  For example, Shaw’s polyolefin EcoWorx allegedly meets or exceeds PVC testing and performance in every category.

Recommendation: Specify either non-PVC backing material or 100% total recycled content PVC backing.  Post-consumer recycled content is preferable over post-industrial recycled content, and higher levels of post-consumer recycled content are preferable over lower levels of post-consumer recycled content.

3.
Dyeing process

Solution dyeing of nylon is the most environmentally responsible method because it uses less water and generates less waste than other dyeing processes. Pure pigments are added to the polymer solution as the fibers are extruded. Once a specialty item, solution-dyed nylon is becoming increasingly common, but it works best when making large runs of single-color carpet.  

Existing procurement specifications:

· University of Minnesota, Commonwealth of Massachusetts, Harvard, Santa Rosa County, FL: recommend the purchase of solution-dyed carpet.  

· The U.S. Air Force Interior Design Guides recommend the purchase of solution- or yarn-dyed carpet.

Manufacturers that provide modular carpet with solution-dyed fiber include the following:

· Interface: Solution dye or space dye

· Shaw: Solution-dyed with occasional yarn dye for accents

· Collins & Aikman: 70% is solution-dyed

· Blue Ridge Commercial Carpet: solution-dyed

· Milliken: Antron Lumena® solution-dyed nylon among its products

Discussion:

· Market availability:  Several manufacturers offer products with solution-dyed fibers

· Technical agreement or consensus:  If included in existing criteria, it is generally as a recommendation rather than a requirement.

· Appropriateness of using existing criteria:  No specific existing criteria.

· Data availability: Technical specifications of carpet commonly include the type of dyeing method.

· Performance: Although solution dyeing has superior colorfastness, a limited number of pigments are available to achieve all desired colors, at a higher cost.
Recommendation: Specify solution-dyed nylon face fiber

4.
Antimicrobials

The threat of mold growth has prompted the use of mold-inhibiting chemicals.  Some are added to carpets during the manufacturing process, and there is research showing potential harm from their use.  Arbeitskreis Naturtextil, an association of ecologically oriented German and Swiss textile manufacturers, specifies that biocides and antimicrobials must not be used.  The primary concern is the synergy of the chemical interactions of low loads of chemicals commonly found in institutional settings such as schools.  Also, topical antimicrobials can be ‘walked off’ or removed during hot-water extraction cleaning.  
Existing criteria and procurement specifications include the following:

· Environmental Choice, modular carpet tiles: Not be manufactured with topically applied biological inhibitors

· Commonwealth of Massachusetts: It is desirable that bidders offer carpet products that are constructed to prevent microbial growth (topical treatments are not included in this preference).

Information from manufacturers:

· Interface: Intersept® antimicrobial preservative, permanently incorporated into the backing pre-coat; registered by the EPA for use in carpets

· Shaw: Topically applied Medi Guard

· Collins & Aikman: Florasept broad spectrum antimicrobial

· Mannington: antimicrobial built into Dupont Antron Lumena

· Blue Ridge Commercial Carpet: antimicrobial available for an upcharge

Discussion:

· Market availability: Anti-microbial treatment is often offered as an added option by carpet manufacturers.  Permanently-incorporated antimicrobial treatment is available (e.g., Interface, Mannington).

· Technical agreement or consensus: Few existing criteria or specifications address the type or method of antimicrobial treatment.

· Data availability:  Information on anti-microbial treatment is available from manufacturers.

· Performance:  Antimicrobial performance is addressed in the 1995 Specification, Section 3.3.7.

Recommendation: Specify that carpet not be manufactured with topically applied biological inhibitors.  In addition, we recommend revising the 1995 Specification for modular carpet, Section 3.1.1, to specify permanent/durable anti-microbial treatment and to exclude topically applied anti-microbial treatment.

5.
VOC Emissions

To address indoor air quality concerns and to identify low-VOC carpet products, the Carpet and Rug Institute (CRI) has established a labeling program. The “Green Label” CRI Indoor Air Quality Carpet Testing Program for carpets certifies that the product has been tested and meets the criteria for low VOC emissions.  The criteria for carpet are as follows:

	Volatile Organic Compound (VOC)
	Maximum Carpet Emission Rate

(mg/m2•hr)

	4-PC (4-Phenylcyclohexene)
	0.05

	Formaldehyde
	0.05

	Styrene
	0.4

	Total Volatile Organic Compounds (TVOC)
	0.5


However, the “Building Material Emissions Study,” released by the State of California May 15, 2003, pointed out some limitations of CRI’s criteria.  The Department of Health Services measured chemical emissions of 121 target chemical compounds using Section 01350 of the specifications for the State of California’s Capitol Area East End Complex - Block 225 Project as a screening tool for standard and alternative building materials, including carpet tiles.  Section 01350 concentration limits for acetaldehyde and formaldehyde were exceeded in one carpet tile product, and the interim California concentration limit was exceeded for caprolactam (nylon 6 source compound) in another carpet tile product.  Odor thresholds for decanal, octanal, 4-phenylcyclohexene, total VOCs, and 2-ethyl hexanoic acid were exceeded in other carpet tiles.  All of the tested carpet samples were CRI-certified.

This report stated that CRI’s specifications were developed specifically for carpets with SBR latex backing, which many carpet products in the market today do not have.  Therefore, the use of the CRI Green Label for such carpets may be inappropriate.  Also, many inconsistencies were found in the results of the VOC emission testing using Section 01350 when compared with the results reported by CRI.  These inconsistencies may be attributable to the potentially higher variability of CRI’s testing method, which uses a shorter test period than California’s.

Existing criteria and procurement specifications:

· CRI criteria are included by EPA Region 7 and the State of Washington in their specifications.  The Commonwealth of Massachusetts includes the CRI criterion for TVOC.

· State of Minnesota, flooring contract, low VOC carpet: total VOCs 0.05 mg/m2• 8hr
· SCS, control of VOC emissions:

· Total VOC emissions shall not exceed 0.5 mg/m2•hr

· Specific VOC emissions shall not result in indoor air concentrations exceeding ½ the REL established by Cal. OEHHA

· Carcinogenic or reproductive toxicant (as listed in Prop 65) VOC emissions shall not be detectable.

· Environmental Choice, modular carpet tiles, emissions rates not to exceed:

· 0.25 mg/m2•hr for TVOC,

· 0.02 mg/ m2•hr for formaldehyde

· Harvard: zero-VOC, formaldehyde-free carpet adhesives; Buy carpet that meets CRI’s Indoor Air Quality program.

· University of California, Merced: CRI criteria for carpet.

· DOE: CRI Green label voluntary standards or State of Washington Indoor Air Quality (IAQ) specifications

· Air Force Interior Design Guides: All products must be certified with the CRI IAQ Carpet Testing Program “Green Label” or tested for compliance to meet the CRI IAQ Carpet 288 Testing Program requirements and criteria. All products must be retested on a quarterly basis to ensure continuing compliance with the CRI test program requirements.

· State of California, Special Environmental Requirements specification (Section 01350) (cited in the Building Material Emissions Study, May 2003):  The maximum concentration permitted for any chemical emitted in emissions tests shall not result in a modeled indoor air concentration greater than ½ the guideline concentration or OEHHA REL as listed in Table 1 of the specification; no single product shall contribute more than ½ the OEHHA Staff recommended indoor air limit for formaldehyde in office environments of 28 ug/m3 (23 parts per billion).

Manufacturers that provide low-VOC modular carpet include the following:

· Interface: carpet products meet the certification standards set by the most recognized testing protocols related to indoor environmental quality - CRI Green Label and State of Washington Protocol

· Shaw: Peel and stick tiles use acrylic and cellulose and no VOCs; CRI Green label + AQS testing; All of their 24x24 modular carpet tiles meet the CRI standard

· Collins & Aikman: Low VOC, no 1350 toxics, releasable, peel and stick; CRI Green label & WA State; No detectable levels of formaldehyde, styrene, or 4-PCH, and VOC emissions are minimal (below 0.5mg/m 2 hr at 24 hours)

· Blue Ridge Commercial Carpet: All products pass CRI's Green Label standards

Discussion:

· Market availability: Many carpet tile products that meet the CRI Green Label criteria are available.  In addition, the California Department of Health Services emissions study (2003) determined that more than half of the fourteen samples also met the Section 01350 criteria.

· Technical agreement or consensus:  With some exceptions, there is general agreement on using the CRI Green Label criteria for carpet.  However, the California Department of Health Services (2003) encourages carpet manufacturers to “conduct product testing according to Section 01350 through independent certified laboratories.”  

· Appropriateness of using existing criteria: the California Department of Health Services (2003) also states that “CRI’s Green Label specifications were developed specifically for carpets with SBR latex backing.  Since many of the carpet products in the market today do not have such backing, the use of the CRI Green label for such carpets is inappropriate.”  Products meeting CRI criteria were found by the California Department of Health Services (2003) to exceed modeled indoor air concentration limits and screening criteria used in their study.

· Data availability:  CRI certification status is readily available.

· Performance: Requiring low VOC emissions is not expected to negatively impact performance.

Recommendation:  Specify that carpet tile products meet California Section 01350 criteria.

6.
Reusability/Recyclability

Carpet disposal is a major solid waste issue. Over 60% of the new carpet installed is replacing old carpet, amounting to about a billion square yards, or 1.75 million tons, of discarded carpet every year.  Nylon is a relatively expensive polymer, so many companies are working on ways to separate the nylon face fibers from the carpet backing and recycle the nylon. One strategy is to chemically break down, or depolymerize, the nylon. Nylon 6, because it is based on a single source molecule, caprolactam, that lends itself more easily to depolymerization than nylon 6,6.  BASF and AlliedSignal, the two main suppliers of nylon 6 to the carpet industry, are both focusing on this strategy for remanufacturing virgin-quality nylon 6.

Nylon 6,6 cannot be recycled into new carpet, but is typically downcycled into auto parts and other products.  However, Interface has been separating nylon 6,6 carpet fibers from the backing for a number of years and stockpiling it, awaiting technological developments that would allow the material to be recycled into new carpet fiber.  Interface recycles the backing materials into new product. 

The primary backing is usually composed of PVC (the most common), polyurethane, or polypropylene.  There are two types of polymer backing.  Thermoset backings, including latex and polyurethane backings, cannot be remelted and reprocessed and must be either discarded or used as a low-cost filler in other products.  Thermoplastic backings, including PVC and polypropylene, can be remelted and used for the same application.  

Alternative products such as olefins are becoming more popular, since they are designed to be sustainably recyclable and can be chipped up and put into the same backing again and again.  Shaw has developed a new backing used in carpet tiles and broadloom called EcoWorx, a thermoplastic polyolefin that is an alternative to PVC.  EcoWorx has no chlorine or plasticizer content, costs no more than PVC, and is 100 percent recyclable into new EcoWorx backing.

Tiles with a PVC-type vinyl back may also be shredded, ground, and melted to create recycled content backing. However, some other backing systems exist including foam cushion and rubber, which are not recyclable.

Carpet may also be refurbished by taking it back for cleaning, fiber replacement, dyeing, or other types of enhancement.  Milliken Carpet promotes the concept of reuse through its Earthwise Ennovations (E 2 ) program, where the carpet tiles are sent to the Milliken factory in LaGrange, Georgia.  There they are reconditioned through a process involving super-heated cleaning, retexturizing, and re-printing. The renewed tiles are given an identical warranty upon resale, and cost about 40-45% less than new tiles.

Important note: reprocessing scenarios for carpet that render it “recyclable” (e.g, recycling, refurbishing, and downcycling) do not include any form of incineration (waste-to-energy).

Existing criteria and procurement specifications include the following:

· EPA Region 10 interior remodeling specifications, carpet: All carpeting that cannot be reused should be recycled using the DuPont Carpet Reclamation Program.   

· Commonwealth of Massachusetts: All carpet products must contain recycled content and/or be reusable, must be recyclable at the end of life; all carpet manufacturers must offer a recycling program.  For modular carpet: minimum 10% total recycled content, or is capable of being refurbished to the point of rendering it “almost new” and reusable.

· Washington State,

· budget line, medium line: 100% recyclable nylon 

· high performance line: 100% close-loop recyclable nylon or equal

· SCS, recyclability:

· Demonstrate that the product is being collected for recycling

· Demonstrate that the product is being recycled into new products

· IMTS sustainable textile standard: takeback, sustainable reuse, & final disposition (varying levels)

· Environmental Choice: modular carpet tiles: sold with rotation and replacement service

Manufacturers that provide recyclable modular carpet include the following:

· Interface: products are fully recyclable through the ReEntry Carpet Reclamation Program; Prairie School: post-industrial, recycled content backing that is 100% recyclable;  backing is then recycled into the GlasBac® RE backing system, which can be reclaimed and recycled again.

· Shaw: Nylon 6 face 100% recyclable but currently down-cycled until depolymer capacity returns. Backing is 100% recyclable now

· Collins & Aikman: All carpet (face and backing) currently recycled into carpet backing

· Mannington: Dupont program downcycles all carpet

· Lees Carpets: Lees Recovered Yarn program recycles post-industrial fiber waste back into face fiber.

· Constatine: BASF’s “6ix Again” and Solutia’s “Partners for Renewal” program both aim to reduce the amount of carpet landfilled.

· Blue Ridge Commercial Carpet: With the 6ix again program, nylon 6 is taken back and recycled back into carpet fiber again

· Milliken: Earthwise Ennovations process renews and reconditions carpet tiles for re-use.

Discussion:

· Market availability: In the carpet industry we now see, for the first time in the U.S., many players in a single industry actively competing to develop take-back and recycling programs and the products suitable for them.  This is largely due to the potential profitability in the replacement of virgin materials with recycled nylon.
· Technical agreement or consensus:  The promise of profitability has caused an industry-wide trend to design carpets for reusability despite the lack of governmental regulation.
· Appropriateness of using existing criteria:  Most criteria state desirability for the purchase of products that are recyclable, which are readily available on the market.

· Data availability:  Most carpet manufacturers promote their recycling programs in order to appeal to consumers who are looking for products with a low impact on the environment.

· Performance:  Nylon 6, which may be recycled into new carpet fiber, may not offer the same level of strength, elasticity, and durability as nylon 6,6, which currently may be down-cycled only.
Recommendation:  Specify that carpet tile products be recyclable into new carpet products or other nylon-based products, or is capable of being refurbished to the point of rendering it “almost new” and reusable.
PROPOSED ENVIRONMENTAL SPECIFICATIONS

1. Recycled content of face fiber – The face fiber shall either contain at least 25% total recycled content or be refurbished by the manufacturer.  Post-consumer recycled content is preferable over post-industrial recycled content, and higher levels of post-consumer recycled content are preferable over lower levels of post-consumer recycled content.

2. Recycled content of backing – Carpet tiles shall be manufactured either with non-PVC backing or with PVC backing with 100% total recycled content.  Post-consumer recycled content is preferable over post-industrial recycled content, and higher levels of post-consumer recycled content are preferable over lower levels of post-consumer recycled content.

3. Dyeing process – The face fiber shall be solution-dyed.

4. Antimicrobials – Antimicrobials shall not be topically applied.

5. VOC emissions – Carpet shall be tested in strict compliance with volatile organic compound (VOC) emission testing using California's Section 01350 and shall not exceed Section 01350 concentration limits, interim State of California concentration limits, odor threshold limits, or the criterion limit for total volatile organic compounds (TVOCs).

6. Reusability/Recyclability – Carpet tile products shall be recyclable into either new carpet products or other nylon-based products, or shall be capable of being refurbished to the point of rendering it “almost new” and reusable.

DEFINITION OF TERMS

Antimicrobial: a chemical treatment added to carpet to reduce the growth of common bacteria, fungi, yeast, mold, and mildew.

Carpet and Rug Institute (CRI): the national trade association of carpet and rug manufacturers and suppliers to the industry.

Carpet tiles: Carpet squares, often 18 inches by 18 inches (457 x 457 mm) each but also available in other sizes, with or without attached cushion backing. Also referred to as “modular carpet.” 

Downcycling: turning waste materials into less valuable products. Examples: face fiber into backing or automotive parts.
Fiber: natural or man-made materials having very high aspect ratios. That is, having lengths hundreds to thousands of times greater than their widths. Useful textile fibers have high tensile strengths, flexibility, and resistance to heat, light, chemical, and abrasives. Any substance which can be made into yarn.
Modular carpet: Carpet squares, often 18 inches by 18 inches (457 x 457 mm) each but also available in other sizes, with or without attached cushion backing. Also referred to as “carpet tiles.”

Nylon: a generic name for a family of long-chain polyamide engineering thermoplastics invented in 1938 by Dupont, which have recurring amide groups [-CO-NH-] as an integral part of the main polymer chain.  A petrochemical based-fiber invented in 1938 by Dupont.  There are two basic types of nylon:  Type 6,6 nylon and type 6 nylon.  Nylon is the dominant fiber choice for commercial use due to its wear characteristics.

Nylon 6: (polycaprolactam)-made by the polycondensation of caprolactam [CH2(CH2)4NHCO]. Compared to nylon 6,6, type 6 accepts dye at a faster rate and dyes more deeply.  Also, the more open molecular structure of type 6 nylon allows dye stuffs and stains in more readily.  Nylon 6 is recyclable in a closed loop, as opposed to nylon 6,6, which is not.

Nylon 6,6: made by condensing hexamethylene diamine [H2N(CH2)6NH2] with adipic acid [COOH(CH2)4COOH].  Nylon 6,6 has a tighter molecular structure, making it harder, more resilient, and more resistant to stains.

Polypropylene: thermoplastic resins belonging to the “olefins” family, made by polymerizing propylene [CH3CHCH2] and in the case of copolymers with monomers, with suitable catalysts, generally aluminum alkyl and titanium tetrachloride mixed with solvents.  Polypropylene fibers predominate and account for 89% and 95% of polyolefin production in Western Europe and the United States, respectively; the remainder is manufactured from polyethylene

Polyolefin fiber: produced from polypropylene or polyethylene polymers, and one of the fastest-growing segments of the synthetic fiber industry.

Polyurethanes: a large family of thermoset polymers based on the reaction product of an organic isocyanate with compounds containing a hydroxyl group.

Polyvinyl Chloride (PVC): Thermoplastic resins produced by the polymerization of the gas vinyl chloride [CH2CHCl].  This has been the most common backing system for modular tiles.

Post-consumer content: materials in a recycled product which are derived from businesses or consumers after having served their intended uses, and which have been separated or diverted from solid waste for the purpose of collection, recycling, and disposition.

Post-industrial content: refers to materials generated by manufacturers or product converters, such as trimmings, overruns, and obsolete products, that are incorporated back into the manufacturing process of the same or a different product.

Recyclability: the ability of a product or material to be recovered from or otherwise diverted from the solid waste stream for the purpose of recycling; does not include incineration (waste-to-energy) or use of incinerated by-product (ash).

Recycling: turning waste materials into useful materials.  Examples: vinyl backing into vinyl backing, or face fiber into automotive parts.

Refurbished: the process of restoring a product by cleaning, repairing, recovering, and reusing the item for its original intended use.

Reusability: see “recyclability.”
Solution dyed: yarn that is dyed in conjunction with being extruded, as opposed to yarn dyed (dyed after it has been converted to yarn), or beck or continuous dyeing, both of which are means of dyeing carpet after it has been tufted.
Solution dyeing: has a pigment added to the molten chemical polymer (solution) from which the filaments are made.  The fiber is extruded in colored form.

Space dyed: yarn where each individual yarn is dyed two or more colors that alternate along the length.
Total recycled content: a combination of post-consumer content and post-industrial content.

Recycled content: the amount of pre- and post-consumer recovered material introduced as a feed stock in a material production process, usually expressed as a percentage.

Thermoplastic resins: long molecules that can be repeatedly melted and solidified by heating and cooling so that any scrap generated in processing can be reused. No chemical change generally takes place during forming.   Examples include polyvinyl chloride and polypropylene.  

Thermoset plastics: polymers that react during processing to form crosslinked structures that cannot be remelted and reprocessed. Thermoset scrap must be either discarded or used as low-cost filler in other products.  Examples include latex and polyurethane.
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