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BACKGROUND 

The Reducing EMbodied Energy and Decreasing Emissions (REMADE) Institute is issuing this 
Request for Proposals (RFP), REMADE-19-01, to solicit proposals in support of two Areas of 

Interest (AOI): 

• Research & Development (R&D), and   

• Education & Workforce Development (EWD)   

The total investment for this RFP, REMADE-19-01, will be approximately $24 million with 50% in 
REMADE funding and 50% awardee cost-share. REMADE will allocate up to $11 million to fund 
approximately 12-18 Exploratory and Full R&D Projects aligned with four REMADE Nodes 
(research focus areas). An additional $1 million will be allocated to fund approximately 4-8 EWD 
Projects.  

Area of 
Interest (AOI) 

Total  
Investment 

REMADE 
Funding1 

Member 
Cost Share 

# of Awards 
Anticipated 

Period of 
Performance 

R & D $22 million $11 million 
$11 million 

(1:1 cost share) 
12-18 

12–24 
months 

EWD $2 million $1 million 
$1 million 

(1:1 cost share) 
4-8 < 12 months 

The four Nodes that will be supported through any of the R&D projects that may be selected as 
a result of this RFP are: (1) Design for Re-X,2 (2) Manufacturing Materials Optimization, (3) 
Remanufacturing & End-of-life Reuse, and (4) Recycling & Recovery. EWD Projects will support 
development of curriculum related to recycling and recovery. 

Projects that are selected for award from the RFP must support the achievement of 

REMADE’s goals:  

• Develop technologies capable of reducing energy emissions through a reduction in primary 

material consumption and an increase in secondary feedstock use in energy-intensive 

industries.   
• Develop technologies capable of achieving feedstock “better than cost and energy parity” 

for key secondary materials.   
• Promote widespread application of new enabling technologies across multiple industries.  

• Educate, train, and develop the incumbent and future workforce to support deployment of 
REMADE technologies.  

The topics specific to each AOI were identified with input obtained from two sources: (1) 

the 2019 REMADE Institute Technology Roadmap, which identifies the research activities that 
will help REMADE overcome the technical/economic barriers and underlying knowledge gaps 

 
1  REMADE funding is the REMADE portion of the total funding. Proposers need to provide equivalent cost-share 

for any project proposed. 
2  Re-X is shorthand for recovery, reuse, remanufacturing, and recycling. While not specifically called out in the 

above definition, sub-processes such as disassembly, sorting, inspection, cleaning, and collection should also be 

considered when considering Re-X within the manufacturing industry. 

https://static1.squarespace.com/static/59678de486e6c0c5f27e2a3c/t/5d3b5f2167abc200012dd34b/1564172067693/REMADE+Roadmap+2019_Final_web.pdf


 

preventing greater material recovery, reuse, remanufacturing, and recycling, and (2) the REMADE 
Institute’s Technical Advisory Committee (TAC), Strategic Advisory Committee (SAC), and 
Governance Board (GB).  

Additional information regarding the submission requirements can be found on the REMADE 
Institute website.  

RESEARCH AND DEVELOPMENT TECHNOLOGY AREA OF INTEREST 

The goal of the R&D AOI is to develop the tools and technologies required to address the key 

research activities from the REMADE Roadmap that will enable REMADE to achieve the Institute’s 
goals and Technical Performance Metrics (TPMs). REMADE is allocating $11 million toward R&D 

aligned with four of the Nodes.  In the following sections, a list of RFP topics for each Node is 
provided. These topics represent a sub-set of those identified in the Technology Roadmap. 

Additional topics and gaps will be included in subsequent RFPs.  

The fraction of the $11 million allocated for Full versus Exploratory Proposals, and the division of 
funding between the Nodes, will be commensurate with the quality of proposals received and 
the anticipated results and impacts the projects will deliver to REMADE and the U.S. 
manufacturing ecosystem. 

Design for Re-X (Recovery, Reuse, Remanufacturing, and Recycling) 
The Design for Re-X Node is focused on creating industry-relevant methodologies that will help 
designers evaluate the extent to which specific design decisions enable cost-effective Re-X at 
end-of-life, ultimately enabling the design of high-performance products with improved 

materials utilization. Once these methods have been formalized, they will be translated into 
modules that can be integrated with CAD tools. 

 Topic DE-1 Development of New Design for Re-X Methods for Evaluating Designs (Exploratory 

or Full Proposals) 

Commonly used checklists and rules of thumb for design are too simplistic to address the broad 

range of products and materials in the marketplace. As a result, industry misses the opportunity 
to design parts, assemblies, products, or product families that can be recovered, reused, 

remanufactured, or recycled. REMADE seeks Exploratory or Full Proposals to develop new Design 
for Re-X methods that industry will use during conceptual or preliminary design to identify how 

different design alternatives3 and/or Re-X methods would influence energy consumption, 
material usage, waste generation, cost, and the ability to recover, reuse, remanufacture, or 

recycle parts when they are first manufactured and at the end-of-life. 

The Design for Re-X methods that are sought should be generalizable to multiple designs. 
Beginning with a set of design alternatives3 and associated design representations4 to be 
provided by an industry partner, developed methods must quantify the energy consumption, 
material usage, waste generation, and cost for each alternative of that design. The developed 

methods shall also estimate the extent to which each alternative design can be recovered, 

 
3  Product configuration and geometry, material choice 
4  e.g., a CAD file, a bill-of-materials, or a set of design constraints such as material type, size, shape, volume 

https://remadeinstitute.org/project-call-documentation/
https://remadeinstitute.org/project-call-documentation/


 

reused, remanufactured, or recycled. Although not required for exploratory proposals, full 

proposals should permit trade-off analyses between different designs.  

Proposals submitted in response to this topic must (1) clearly specify what is being designed  and 
the design format (+ file format etc.) being used, (2) use and provide sources for high-quality data 
sets, and (3) propose Design for Re-X methods that are easily generalizable to multiple designs. 
Though not in scope for the current project, these methods are ultimately intended to be 

integrated directly into commercial CAD/CAM systems. 

By the end of the project, the industry partner should validate the results of the method using 

the design alternatives and design representations they provided at the outset of the project. 
(Research Activities 3.01 and 4.02) Applicable Material Class(es): All 

Topic DE-2 Integration of Existing Design for Re-X Methods and Tools into CAD/CAM Systems 

(Full Proposals only) 

Currently, it is not possible to evaluate remanufacturability, reusability, recyclability or any other 
Re-X topic in a commercial CAD/CAM system. As a result, Re-X analyses are performed outside 

the CAD/CAM software, and these evaluations often take place after the most significant design 
decisions have already been made. The lack of integration between Design for Re-X tools and 
CAD/CAM may result in overlooking or prematurely eliminating promising design alternatives 

that could increase the potential for Re-X at end-of-life. REMADE  seeks Full Proposals that 
address this problem by integrating existing Re-X analyses and syntheses techniques with 
commercially available design tools and databases to provide design engineers immediate 
feedback on how different design alternatives and relevant manufacturing methods5 would 
influence the energy consumption, material usage, waste,  and cost of different Re-X options at 

end-of-life. 

As opposed to topic DE-1, this topic focuses on integrating existing Design for Re-X methods6 or 
tools7 with commercial CAD/CAM systems. In the context of this RFP topic, integration will be 

measured by whether the analysis, as well as the required data exchange between the 
method/tool and the CAD/CAM system, has been automated. The Design for Re-X methods that 

are sought should be generalizable to multiple designs. The input data for the tools being 
integrated include a set of design alternatives including material, part, assembly configurations, 

etc. contained in CAD files provided by an industry partner. Once integrated with the CAD/CAM 
system, the developed methods shall estimate the extent to which each alternative design can 

be recovered, reused, remanufactured, or recycled, as well as associated energy consumption, 
material usage, waste generation, and/or cost, as applicable. 

Proposals submitted in response to this topic must (1) clearly specify what is being designed, the 

CAD/CAM system being used, and the CAD file format8 in which the design information is 

 
5  Process technologies, assembly/disassembly technologies 
6  The term “method” refers to a Design for Re -X analysis technique for quantifying energy and material 

consumption, waste, cost, and/or the ability to recover, reuse, remanufacture, or recycle a part. 
7  The term “tool” refers to a Design for Re-X analysis technique that has been automated through a stand-alone  

computer algorithm or software module. 
8  e.g., native file format specific to the CAD system or neutral file format such as STEP, Parasolid, X3D 



 

captured, (2) use and provide sources for high-quality data sets, and (3) utilize Design for Re-X 
methods and tools that are easily generalizable to multiple designs. Preference will be given to 
Design for Re-X methods and tools that work with neutral file formats that are CAD/CAM system 

agnostic.  

By the end of the project, the process by which the method or tool integrates directly with the 
CAD/CAM system should be automated, and the industry partner should validate the results of 

the method using the design alternatives and design representations they provided at the outset 
of the project. (Research Activities 4.04 and 5.02) Applicable Material Class(es): All 

Topic DE-3 Development of New Tools to Quantify the Financial Benefits of Design for Re-X 
(Exploratory or Full Proposals) 

Although tools to evaluate whether a design is manufacturable or the cost implications of a 
particular design exist, there are currently no tools for quantifying the financial benefits9 that 
could be accrued at the end-of-life or performing trade-off analysis between initial production 
costs and end-of-life revenue streams. As a result, too many products are designed without fully 
considering the financial benefits of design for recovery, reuse, remanufacturing, or recycling. 

REMADE seeks Exploratory or Full proposals that develop and validate tools that industry could 
use to evaluate the financial implications that design choices would have on the long-term costs 

and benefits of Re-X. 

The tools that are sought should be generalizable to multiple designs. Beginning with a set of 
design alternatives and design representations to be provided by an industry partner, the tools 
must quantify the impact of design choices on initial costs for the first product lifecycle as well as 
revenue/profitability at end-of-life and during subsequent lifecycles. They should be able to 
calculate return on investment (ROI), payback, and equivalent annual cost or net present value. 
They should also account for uncertainty in present and future material costs and manufacturing 
costs associated with material usage and waste generation for each alternative of that design. If 

the impact of embodied energy and emissions are used in the calculations, the underlying 
assumptions for how financial impacts were estimated should be outlined. Finally, the data 

source(s) that are to be used should be described.  

Proposals submitted in response to this topic must (1) clearly specify the components or products 

and end-of-life Re-X processes being evaluated, (2) identify the design format (+ file format etc.) 
being used, (3) use and provide sources for high-quality data sets, and (4) utilize methods for 

calculating financial metrics that are easily generalizable to any design. While not required for 
exploratory proposals, full proposals should permit trade-off analyses between different designs. 
Though not in scope for the current project, these methods are ultimately intended to be 

integrated directly into commercial CAD/CAM systems.  

By the end of the project, the industry partner should validate the results of the method using 

the design alternatives and design representations they provided at the outset of the project 
(Research Activities 3.02, 4.02, 4.03 and 5.01) Applicable Material Class(es): All 

 
9  which could include rate-of-return (RoR), net present value (NPV), internal rate of return (IRR), or another user -

identified financial metric 



 

Manufacturing Materials Optimization  

To reduce energy and emissions in materials manufacturing, the Manufacturing Materials 
Optimization Node focuses on reducing primary feedstock use and increasing adoption of 
secondary feedstocks. By developing and implementing tools, technologies, and methods that 

facilitate more precise control of manufacturing processes, manufacturers will be able to 
optimize primary feedstock consumption and increase utilization of high-quality, cost-

competitive secondary feedstocks. 

Topic MM-1 Development of Technologies for Increasing Secondary Feedstock Use in 
Manufacturing by 20% Without Loss of Properties or Performance (Cross Nodal 
Topic with the Recycling & Recovery Node) (Full Proposals only) 

The inability to cost-effectively and energy-efficiently identify and separate secondary materials 

frequently results in the accumulation of contaminants in recovered secondary materials. Those 
materials that can be separated often exhibit compositional variations that require 

manufacturers to adjust their processes to accommodate these variations, which may cause a 
loss of properties or performance.10 To increase the use of secondary feedstocks in 

manufacturing by 20% without a loss of performance or properties and at cost parity with 
primary feedstocks, REMADE seeks Full Proposals to develop/improve secondary feedstock use 

in manufacturing using one of the following approaches: 

A. materials processing technologies to reduce the impact of contaminants11 and 
characterization methods to assess/standardize the composition and quality of secondary 
material streams and bales12 and/or  

B. manufacturing processes that incorporate sensing and controls or artificial intelligence 
(AI) to adapt to composition or material properties variations that are inherent in 
secondary feedstocks or that arise as secondary feedstock content is increased13. 

Materials of interest include, but are not limited to: 

• Steel, where recycled content is 62% 

• Aluminum, where current recycled content is 35%, and third generation die-casting alloys 
show the potential to use up to 100% secondary feedstock 

• Paper, where current recycled content is ~39%  
• Plastics, where only 9% of all plastic is currently recycled. 

 

 
10  Properties of interest might include tensile or fatigue strength in metals or impact strength in plastics. 

Performance could refer to issues such as flowability during injection molding of plastics or cracking during 
casting of metals. 

11  These include purification, filtration, and other contaminant removal technologies and methods to 
bind/neutralize contaminants in secondary materials so they can be used by manufacturers. 

12  Although sorting and separation technologies can have a significant impact on the secondary feedstocks that are 
recovered, this project call focuses on those technologies that reduce or ameliorate contaminants and materials 
characterization. 

13  Increased secondary feedstock content refers to amount of secondary feedstock that is mixed with primary 

feedstock.  



 

Sub-Topic A - Materials Processing Technologies and Characterization Methods 

Materials Processing Technologies: Proposals that address materials processing technologies are 
expected to validate that application of these technologies enables manufacturers to use these 
secondary feedstocks, thereby increasing secondary feedstock use by 20% and at cost parity with 
primary feedstocks. Technologies of interest include, but are not limited to the following:  

• Robust processing approaches and/or methods that reduce the concentration and 

ameliorate the effect of tramp elements (e.g. between aluminum alloy series (2XXX vs 
7XXX) or within a series of alloys (2XXX)). 

• Recovery and processing approaches that allow post-consumer recycled plastics to replace 
virgin plastics, particularly in high-value applications. Examples of improvements might 

include mitigating poor appearance properties (e.g. surface textures, flow marks, and 
pitting) or developing processes or formulations to improve physical properties (e.g. 

flammability, mechanical, electrical, thermal stability) or processability.  
• Techniques to reduce the contamination level for old corrugated cardboard (OCC) below 

0.5%. 
• Improved methods for recycling pulp, including deinking technologies, removal of 

adhesives and “stickies,” fiber cleaning, and fiber separation to enable a 25% reduction in 
secondary recovery process energy and to reduce current recycling process fiber yield 
losses by 50%.  

• Improved methods for removing food and other organic contamination from polymers. 

Characterization Methods: Advanced characterization methods and/or adoption of existing 
characterization techniques are needed to enable consistent, reliable, and timely measurement 

of the quality and composition of secondary materials streams (for both flowing streams and 
bales) for the four material classes. Deployment of the characterization techniques can either be 

targeted for implementation in recycling plants or as inspection/quality control  methods in 

manufacturing facilities that use secondary materials. Examples of existing characterization 

techniques include, but are not limited to, the following:  

• X-Ray Fluorescence Spectroscopy (XRF) - Typically used for metal/alloy characterization and 
identification of BFR in plastics. Most commonly used for quality assurance (QA). 

• Laser-Induced Breakdown Spectroscopy (LIBS) - Typically used for metal/alloy 
characterization, but less commonly used than XRF. Most commonly used for quality QA. 

• Near Infrared Spectroscopy (NIR) – Typically used to identify (ID) plastic and paper, it cannot 
see black plastics. NIR is commonly used in modern Material Recovery Facilities (MRFs) as 
well as in secondary MRFs and Plastic Recovery Facilities (PRFs). Lab equipment is also 
available for QA of mixed flakes. 

• Fourier Transform Infrared Spectroscopy (FTIR) – Typically used to ID plastics, it is useful as 

a QA tool for individual pieces as well as of compounded plastics. 
• Raman Spectroscopy – Demonstrates similar capabilities and limitations as NIR for 

identifying plastics but is less commonly used. 

REMADE seeks Full Proposals focused on experimental, rather than computational approaches, 

to increase recycled content in manufacturing feedstocks. Proposals submitted in response to 



 

this topic must (1) clearly specify the baseline against which progress will be measured (e.g. 
current practice for use of secondary feedstocks and/or disposition of secondary materials such 
as downcycling, export, or landfill), and (2) specify the expected improvements resulting from 

the proposed process technology or materials characterization approach. 

By the end of the project, proposers should experimentally validate the efficacy of the approach 
for producing secondary feedstocks of suitable quality by validating their use with a 

manufacturing process in a laboratory or relevant14 environment. The material used should 
preferably come directly from MRFs or other industry sources. Proposals that only focus on 

improving recycling and recovery technology or characterization methods without also 
demonstrating the use of these technologies during manufacturing will be deemed non-

responsive.  

Sub-Topic B - Manufacturing Processes that Incorporate Sensing/Controls or Artificial 

Intelligence  

Because manufacturing processes developed for primary feedstocks are often unable to tolerate 
the chemistry or process performance variations frequently seen in secondary feedstocks, 

REMADE is also interested in soliciting Full Proposals that incorporate sensing/controls or AI to 
adapt the manufacturing process to the composition or material property variations experienced 

with secondary feedstocks.  Examples of technologies that have been previously applied in 

recycling include, but are not limited to, the following: 

• Data from NIR sorting - Collected to determine compositions and yields. It could be used to 
adjust upstream or downstream processes (in theory). 

• NIR sensing at slower belt speeds - Enables evaluation of side stream samples and 

adjustment of downstream processes (e.g. process tuning or product formulation). 
• X-Ray Transmission (XRT) – Utilized to look for metal or other atomically dense materials in 

food streams. 

• Metal detection sensing (looking for conductors) – Typically used to identify and eject (using 
a trap door) small metal pieces from plastic flakes/pellets. 

• AI with sorting robots - Typically use optical cameras to identify objects in MRFs. 

The use of sensing in manufacturing is rather limited, though a notable example is the use of 
optical emission spectroscopy of plugs poured from aluminum melts to control aluminum 
chemistry during alloy production and casting. 

REMADE seeks Full Proposals focused on increasing the use of secondary feedstocks by 20% 

through development of sensing and control techniques for quantifying variations in secondary 
feedstock material composition and/or adjusting manufacturing processing parameters to 

accommodate variations in secondary feedstock composition. AI technologies that employ the 

use of sensor data that is either (1) gathered during the manufacturing process, or (2) gathered 
offline and used to train machine learning models to subsequently adjust manufacturing 
processes are also in scope.  

 
14  A relevant environment is a testing environment that simulates the most import and most stressing aspects of 

an operational environment. 



 

Proposals submitted in response to this topic must (1) clearly identify the secondary feedstock 
being addressed and specify the baseline against which progress will be measured (e.g. current 
practice for use of secondary feedstocks and/or disposition of secondary materials such as 
downcycling, export, or landfill) and any limitations on the level of secondary feedstock that can 
currently be used, and (2) quantify the expected improvement in secondary feedstock utilization 

resulting from the proposed sensing and control strategy or AI technology adopted. 

By the end of the project, proposers should experimentally validate the efficacy of the approach 
for increasing secondary feedstock use by demonstrating its use with a manufacturing process in 

a laboratory or relevant environment. The secondary material used to validate the efficacy of the 
process control strategy should preferably come directly from MRFs or other industry sources. 

Proposals that only focus on improving sensing and control technologies or AI algorithms without 
also demonstrating the use of these technologies during manufacturing with secondary materials 

will be deemed non-responsive. (Research Activities 7.04 and 7.05) Applicable Material Class(es): 
All   

Topic MM-2 Development of Processing Approaches to Enable Cross-industry Uses of 

Secondary Feedstocks (Cross Nodal Topic with the Recycling & Recovery Node) 
(Full Proposals only) 

Manufacturers frequently lack awareness of the quality and availability of secondary material 
streams within and across industries. This limits their ability to reuse recycled and recovered 

materials as cost-effective material feedstocks from one or more different industries. REMADE 
seeks Full Proposals from cross-industry teams to develop and validate the use of cross-industry 
secondary feedstock without negatively impacting manufacturing yields or throughput. To the 
extent that they facilitate the cross-industry use of secondary feedstocks, process and sensing 
technologies and characterization/qualification methods may be used; however, development 
and demonstration of those processing approaches that enable cross-industry use is the primary 
focus of this RFP topic. 

To differentiate this RFP topic from Topic MM-1, cross-industry proposal teams must include a 

company that is the source of the secondary feedstock to be used and a second company from 
another industry who will utilize these feedstocks. Proposal team members from the national 

laboratories, academic institutions, and trade associations that may possess the technology 
required to facilitate cross-industry use of secondary feedstocks are also eligible to participate. 

Proposals submitted in response to this topic must (1) clearly identify the cross-industry 
secondary feedstock being utilized and the companies that are providing and utilizing this 
material, (2) specify the extent (in million metric tons) to which this secondary feedstock is 

currently being utilized and where and how it is being used (such as downcycling, export, or 
landfill), (3) outline the recycling and recovery processes or characterization methods that will  be 

used to prepare the secondary feedstock for cross-industry use and the manufacturing processes 
that will subsequently use the feedstock, (4) describe any sensing and control strategy or AI  

technology to be employed to facilitate feedstock utilization, and (5) quantify how much cross-
industry secondary feedstock will be utilized. 



 

By the end of the project, proposers should experimentally validate the efficacy of the approach 
by demonstrating the use of the secondary feedstocks in a cross-industry manufacturing process 
in a laboratory or relevant environment. Proposals that do not validate cross-industry usage will 

be deemed non-responsive. (Research Activities 7.11 & 14.01) Applicable Material Class(es): All 

Remanufacturing & End-of-life Reuse  

To facilitate increased remanufacturing and end-of-life reuse, the Remanufacturing & End-of-life 
Reuse Node is focused on three activities: (a) improving technologies for assessing the remaining 

life and residual value of products and components, (b) achieving cost parity for material reuse, 
and (c) developing restoration methods to restore components to “like-new” condition. Product 

design has a major impact on the technical feasibility and cost effectiveness of both reuse and 
remanufacturing and will be approached in concert with the Design for Re-X Node. 

Topic RM-1 Development of Core Condition and Valuation Technologies (Full Proposals) 

Significant value and energy must be invested in disassembly and cleaning to determine if a 
reman core is in adequate condition to be cost-effectively remanufactured. As previous studies 

have illustrated, the economic15 and energy16,17 costs associated with these two steps can 
represent a significant fraction of the overall cost and energy consumption of remanufacturing.  

It is important, therefore, from both an energy and economic standpoint, to minimize 
disassembly, cleaning, and inspection of cores that will have low potential for component 
recovery during remanufacturing. This requires technologies that can identify the condition of 
the core and estimate the likely component yield for specific cores earlier in the remanufacturing 
process. REMADE seeks Full Proposals to develop new approaches to assess the condition and 
value of reman cores and their components prior to disassembly and/or cleaning. Solutions may 
include indirect/invasive inspection methods or probabilistic methods that rely on asset 
operational data. Proposals should target products where disassembly and cleaning represent 

15% of the total cost and process energy of the remanufacturing process. Examples of products 

that may meet this criterion include, but are not limited to engines, pumps, and transmissions.  

Proposals submitted in response to this topic must (1) clearly identify the product being 
addressed, (2) specify the baseline against which progress will be measured (e.g., current  

disassembly and cleaning procedures for incoming cores and the estimated fraction of total cost 
and energy attributable to disassembly and cleaning), (3) utilize inspection technologies or 
analysis techniques that can be easily applied to multiple products/core, and (4) specify the 

 
15  Smith, Vanessa M., and Gregory A. Keoleian. "The value of remanufactured engines: life ‐cycle environmental and 

economic perspectives." Journal of Industrial Ecology 8.1‐2 (2004): 193-221. Their study revealed that 

remanufacturing engine cores in poor condition may require twice the mass of replacement parts, and 
approximately twice the material cost. 

16  Wahidul K Biswas, Victor Duong, Peter Frey and Mohammad Nazrul Islam, Journal of Remanufacturing 2013, 3:4. 
For this study, disassembly and cleaning represented 16% of the energy intensity required to remanufacture air 

conditioning compressors. 
17  Liu, Zhichao, et al. "Life cycle assessment–based comparative evaluation of originally manufactured and 

remanufactured diesel engines." Journal of Industrial Ecology 18.4 (2014): 567-576. This study showed that 
cleaning (thermal processing and media blasting) accounted for 68% of the energy intensity for remanufacturing 

diesel engine cylinder blocks 



 

expected cost and energy saved (or avoided) as a result of the core assessment and valuation 
technology (or technologies) being proposed (underlying assumptions regarding the expected 
level of performance or reliability of the technologies and their impact on the savings estimates 

should be substantiated).  

By the end of the project, proposers should validate the core condition and valuation process in 
a laboratory or relevant environment using production-relevant components and production-

relevant data. (Research Activity 8.04) Applicable Material Class(es): Metals, Polymers, or E-waste 

Topic RM-2  Development Technologies to Characterize Part Cleanliness (Exploratory or Full 

Proposals) 

Current cleaning processes used in remanufacturing are usually batch oriented and are 
established through process development trials and subsequent qualification tests. To 
accommodate the significant variation in cleanliness seen in cores returned for remanufacturing, 
the standardized cleaning processes that are developed tend to over-process most of the cores. 
In the absence of accurate or cost-effective techniques for measuring cleanliness on the shop 
floor, remanufacturers are unable to effectively tune and control existing cleaning processes or 

develop and optimize new processes, which can lead to process and energy inefficiencies.  

As a result, cleaning can consume a significant fraction of the overall remanufacturing process 

energy15 for a product. REMADE seeks Exploratory or Full Proposals to develop analytical tools or 
assessment methodologies to rapidly and cost-effectively measure the amount and types of 
organic and inorganic surface contamination18 (referred to as cleanliness level) of “dirty” and 

“clean” surfaces and deliver one of the following outcomes: 

• Allow more efficient part/batch level control of cleaning processes, thus decreasing the 
impact of energy intensity related to over-processing (e.g. precleaning or recleaning) by 15 

percent.  
• Enable validation of alternate cleaning technologies that improve energy efficiency or 

decrease the generation of hazardous wastes by at least 20 percent. 
• Reduce cleaning-related quality defects, including those attributable to cleaning bath 

contamination, by 20 percent. 

Topics of interest include but are not limited to components where: (a) cleaning represents a 
significant fraction of the remanufacturing cost or energy consumption, or (b) cleaning processes 

generate hazardous waste that must be disposed appropriately. This includes engine and exhaust 
components with combustion residues, components with blind fluid channels, and paints and 

finishes requiring thermal processing for removal. 

Proposals submitted in response to this topic must (1) clearly identify the types of products/cores 
that are targeted, including the substrate material, contaminants (e.g. specific chemical 

contaminants, particulate matter, or paint), and cleanliness requirements (cleanliness level) that 
must be met, (2) specify the baseline against which progress will be measured (e.g., current 

cleaning procedures and associated costs and energy consumption, as well as defect rates 

 
18  The cleanliness level would be measured and quantified in parts-per-million (PPM) of contaminant materials, as 

well as the count and size of particulate matter per unit area. 



 

associated with these procedures), (3) utilize detection methods and techniques that can be 
applied to a wide variety of cleaning applications and base materials, and (4) quantify the 
expected energy efficiency and economic benefits and the anticipated reduction in process 
defects, recleaning rates, and process emissions that will result as the technologies being 
proposed are developed and integrated on the shop floor (underlying assumptions used to 
estimate benefits should be substantiated based the expected performance of the measurement 
system - e.g., accuracy, material coverage, assessment effort, or inspection cycle time). 

By the end of the project, exploratory proposals should prove the feasibility of the measurement 

process on sample products in a laboratory environment. Full proposals should validate the 
measurement technique (including its accuracy) on production-relevant components in a 

production-relevant environment. (Research Activity 8.05) Applicable Material Class(es): Metals, 
Polymers, or E-waste 

Topic RM-3 Development of Improved Repair Technology (Exploratory or Full Proposals) 

The ability to realize the material consumption, embodied energy, and greenhouse gas (GHG) 
emission benefits that remanufacturing offers19 is strongly dependent on whether repair 

procedures for used components and materials have been developed. The ability to develop and 
implement these repairs is often limited by technical factors (e.g. part geometry, material 

properties of the repaired material) and economic factors (impacting reman profitability). Both 
may become barriers to extending the useful life of these components and materials during 

remanufacturing and can decrease the motivation for repair or remanufacturing at the product 
level. REMADE seeks Exploratory or Full Proposals to develop new repair technologies that can 
overcome the technical or economic barriers to remanufacturing or reuse for two 
remanufacturing scenarios affecting a high-volume, REMADE-relevant, material stream such as 
iron/steel, aluminum, plastic, or electronic components from the automotive or Heavy-Duty and 

Off-Road (HDOR) remanufacturing sectors:  

• For components or modules that are currently remanufactured, develop a cost-effective 

repair process that either enables an additional 20% of the components or modules to be 

repaired and reused in like-new condition, or enables additional remanufacturing cycles 
beyond the baseline case. 

• For components or modules where no cost-effective repair process exists, develop a cost- 
effective repair process that enables at least 30% of components recovered from 

remanufacturing cores to be reused. 

Topics of interest for the repair processes being proposed may include but are not limited to: (a) 

repair of highly stressed metal parts, and (b) repair of electronic components or modules 

The project workscope should include formulation of design specifications for repaired 
components and verification that the process capability of the repair can meet these 

 
19  IRP (2018). Re-defining Value – The Manufacturing Revolution. Remanufacturing, Refurbishment, Repair and 

Direct Reuse in the Circular Economy.  Nabil Nasr, Jennifer Russell, Stefan Bringezu, Stefanie Hellweg, Brian Hilton, 
Cory Kreiss, and Nadia von Gries. A Report of the International Resource Panel. United Nations Environment 
Programme, Nairobi, Kenya, pp. 74-80. This study of remanufacturing has identified the potential to significantly 

reduce material consumption (80-98%), embodied energy (50-90%), and GHG emissions (63-87%). 



 

specifications. Exploratory proposals are expected to evaluate repair performance against the 
industry partner’s design specifications and identify any other technical barriers to 
implementation (e.g. design, or inspection procedures). Full proposals are expected to validate 
that the repair is compatible with the industry partner’s design specifications and address other 
technical barriers (e.g. design, or inspection procedures) that could hinder adoption of the repair 

process.  

Proposals submitted in response to this topic must (1) clearly identify the component or module 
the repair will be developed for, the specific material repair challenge to be addressed, and the 

design related issues that will need to be addressed, (2) specify the baseline condition within the 
affected industry against which progress will be measured (including the relevant technical and 

economic barriers, applicable remanufacturing scenarios, and current repair or recovery rates), 
(3) utilize a repair technology that is transferable to multiple high-value applications, and (4) 

quantify the expected improvements in reuse rates and energy and materials savings resulting 
from development of the proposed repair technology (underlying assumptions supporting the 

efficacy of the approach and improved reuse rates and energy and material savings should be 

substantiated). Proposals that address higher volume material streams are preferred. 

By the end of the project, the repair technology (and underlying technical strategy) that has been 

developed should be validated in a laboratory (exploratory proposals) or production-relevant 
(full proposals) environment. These experiments should validate that the repair technology is 

compatible with the industry partner’s design specifications and should be performed using 
production-relevant components. (Research Activity 10.02) Applicable Material Class(es): Metals 

and Polymers 

Recycling & Recovery  

Recovering and recycling end-of-life materials offers the potential to divert manufacturing waste 
streams and obtain secondary materials without the costs, embodied energy, and emissions 
resulting from extracting and processing virgin feedstock. To realize this potential, the Recycling 
& Recovery Node is focused on developing and advancing methods and technologies for the rapid 
gathering, identification, sorting, separation, contaminant removal, reprocessing, and recovery 
of high-scrap materials, including fibers, metals, polymers, and electronic waste (e-waste). 

Topic RR-1  Development and Validation of Metal Separation Technology for Complex Metal 

Streams (Exploratory or Full Proposals) 

Traditional metals (atomic and molecular) separations processes, such as solution extraction, ion 
exchange, and precipitation are inefficient for extracting relatively low-concentration metals 
from complex metal-bearing waste streams because these types of processes typically require 
multiple stages of separation, and process costs outpace recovered product value as the 

concentration of the metal decreases and/or the complexity of the waste-stream increases. As a 
result, the actual recovery of metal from these complex streams is limited. To increase the 

selective recovery of high-purity metals and molecules from complex metal waste and process 
streams, REMADE seeks Exploratory or Full Proposals to identify and develop robust, cost-

effective, and efficient metal molecular and atomic (metal) separation processes for selective 
recovery of metals from complex metal-bearing waste streams.  



 

Complex metal-bearing waste streams include metals in aqueous and other process solutions, 
metals in process sludges, and metals in process slags and furnace dusts. These streams are 
generated by metals finishing processes (e.g. cutting, molding and shaping, rolling and coating), 
internal metals containing separations streams at smelters, dusts and slags from smelters, dust 
and slags from foundries, process streams at metal fabrication facilities, electronic waste (e-
waste) processing streams, and waste streams from primary metals extraction and production.  
Metals of interest from these streams include, among others, Cu, Ni, Zn, Ag, Au, Pt, Pd, Ir, Os, Ni, 
and Fe. Taken individually, the metals content of these various waste streams is relatively small; 
however, a process that is effective across different waste stream sources is expected to have a 

significant impact on efforts to decrease the use of primary metals.  

REMADE is seeking projects that will identify and develop a novel temperature/pressure stable 
process system that can provide selective separation and recovery of metals from several of the 

waste streams mentioned above. The operating temperature of the proposed process shall not 
exceed 50C. The process must be effective in recovery of target metals (to be specified by the 

proposer) down to residual levels of parts per billion in the reject stream. 

Proposals submitted in response to this topic must (1) clearly specify the baseline against which 
progress will be measured (e.g., the current metal waste streams and material volumes 
recovered with existing separation technologies), (2) quantify the expected improvements versus 
state-of-the-art (SOA), such as additional waste or process streams that could be addressed with 
the proposed technology, the expected composition of the waste streams, the target metals to 
be recovered (as well as the expected volumes, yield, and quality of the recovered metals), and 

the target scale of the proposed separation process, and (3) specify how any hazardous materials 
and waste streams (including, but not limited to reject source streams and wastewater, if 

applicable) will be handled and disposed. 

By the end of the project, the separation technology must be validated in a laboratory or relevant 
environment, and the industry partner should validate that the recovered metals would meet 
the expected quality requirements for at least one end-use application. The waste or process 
streams used to validate the separation technology should preferably come from industrial 

sources. (Research Activity 13.02) Applicable Material Class: Metals 

Topic RR-2 Development and Validation of Technologies to Increase Recovery of Metals and 
Polymers from E-waste by 30% (Full Proposals only)  

Processing of e-waste materials (including dismantling and shredding) results in complex 
mixtures of polymers and plastics that need to be separated. The absence of cost-effective 

technologies for separation and recovery of these materials is one of the factors preventing 
greater e-waste recycling. REMADE seeks Full Proposals to develop cost-effective separation 
technologies that can more effectively and selectively separate individual metals from the non-

ferrous fraction and enable the separation and recovery of specific polymers from the polymeric 
fraction of e-waste, which will enable 30% higher e-waste recycling rates.  

Typically, electronics are processed by disassembly and/or by shredding for recovery of 
components and some materials. In the case of disassembly, reject materials such as plastic 

housings have been typically baled and exported for materials recovery. In the case where the 



 

electronics processor has the capability, reject materials may be shredded, followed by some 
partial separation with materials then shipped to a non-ferrous metal processor, and mixed 
polymers and materials are also exported for subsequent materials separation. Depending on 
the actual composition of incoming electronics that are processed in any given facility the 
composition of the e-waste reject materials are about 30% ferrous, 17% non-ferrous, 33% 
polymers, and 16% other (including materials such as paper, fiber, and glass.)  The non-ferrous 
fraction will contain metals such as aluminum, brass, and copper. The polymeric fractions will 
include significant fractions of ABS, HIPS, PC and PC/ABS, including some flame-retardant grades 
of these polymers, along with lesser amounts of other polymers. 

REMADE is seeking technology solutions that will have the capability to selectively recover 

product fractions from the polymeric fraction and/or the non-ferrous fraction that increase the 
value-added of e-waste recycling. The proposer should specify the target materials for recovery 

based on the expected performance of their technology option, and the expected composition 
of the e-waste stream that will be considered in their proposed project. It is anticipated that the 

technology will enable the selective recovery of the higher-value and higher-volume materials 

(e.g. aluminum, in the case of non-ferrous; ABS and HIPS in the case of the polymeric fraction.)  
The technology should provide the capability to selectively recover at least 50% of the polymeric 
fraction or 75% of the non-ferrous fraction as value-added products. Further, the technology 
proposed should be robust and agnostic to the variations in the composition of e-waste scrap in 

the U.S. such that the technology would be applicable to at least 25% of the estimated U.S. e-
waste (total U.S. e-waste is estimated at about 3.5 million MT/year). 

Proposals submitted in response to this topic must outline technology solutions that enable 
recovery of individual metals and polymers from e-waste and why these solutions are an 

improvement over existing technologies. Proposals that only enable separation of the metal 
fraction from the polymeric fraction will be considered non-responsive to this topic. Further, 

while separation and recovery of precious metals from e-waste can be incorporated into an 
overall process for recovering e-waste materials, technology that only focuses on the recovery of 
platinum group metals (PGM) will be considered non-responsive to this topic.  

Proposals submitted in response to this topic must (1) clearly specify the baseline against which 
progress will be measured (e.g. current practice for recovering metals and polymers from e-waste 
and/or disposition of secondary materials such as downcycling, export, or landfill) , (2) quantify 
the target materials that are to be recovered, the expected improvements the proposed 

technology will provide versus the state-of-the-art, such as additional target materials that could 
be recovered, and/or expected yield and quality (composition) improvements that could be 
realized, (3) specify the target scale of the process (mass of e-scrap input per operating hour20), 
and (4) specify how any hazardous materials and waste streams (including, but not limited to 
reject source streams and wastewater, if applicable) will be handled and disposed.  

By the end of the project, the proposed technology for recovering metals and polymers from e-
waste must be experimentally validated in a laboratory or relevant environment. The input 

 
20  If micro-sites are proposed, processing rates should be multiple tons per hour to be cost-effective. 



 

materials used to validate the technology should preferably come from e-waste recycling 

facilities. (Research Activity 12.07) Applicable Material Class: E-waste, Polymers 

Topic RR-3 Development of Novel Technologies to Remove Pigments from Polymers to 
Enable a 25% Increase in the Recycling Rate of Polymers and a 25% Reduction in 
Energy Consumption. (Full Proposals only)  

One barrier to the broader use of recycled polymers is that the range of pigments used in 

polymers can result in undesirable or variable colors in recycled polymers. Because of this, some 
recycled polymer streams cannot be readily used to produce plastics in colors that are critical for 

the brand identity of some consumer products packaging. To increase the recycling rate of 
polymers by 25%, while also reducing energy consumption by at least 25% compared with the 

use of virgin polymers, REMADE seeks Full Proposals that address one or more of the following 
opportunities:    

• Chemical recycling approaches that convert pigmented polymers (from any source 

potentially available in the U.S. in volumes larger than 1 million metric tons per year) into 

monomers that can be used to produce pigment-free grades of PET, HDPE, LDPE, PP and/or 
PS. 

• Recycling approaches using solvents to dissolve the polymer (from any source potentially 

available in the U.S. in volumes larger than 1 million metric tons per year) followed by the 

removal of pigments to produce pigment-free grades of PET, HDPE, LDPE, PP and/or PS. 

To justify their approach, proposers should initially provide an overview of existing technologies 

(from the patent or academic literature) that attempt to address the same polymer(s) using 
chemical or solvent-based approaches. Following this, they should describe the advantages the 

proposed approach offers over the existing technologies.  

Proposals submitted in response to this topic must (1) clearly specify the baseline against which 
progress will be measured (e.g., the current recycling rate(s), and volumes being recovered using 

commonly practiced technologies (if any) for both the polymer(s), in general, and for the 
polymer(s) in the waste stream being targeted, (2) quantify the expected improvements the 

proposed technology will provide versus the state-of-the art (such as additional waste or process 
streams that could be addressed with the proposed technology, the estimated yield, quality, and 

material volumes to be recovered, and the target scale of the proposed technologies), and (3) 
estimate the anticipated energy improvements and economic competitiveness of the technolog y 

by comparing the expected energy and production costs with the cost to produce the 

corresponding virgin polymer(s).   

By the end of the project, proposers should experimentally validate the pigment removal 
technology in a laboratory or relevant environment. The industry partner should validate that 
the polymer(s) recovered from the waste streams will meet the requirements for at least one 
end-use application and provide experimental evidence that the proposed approach is 
technically and economically feasible.  The waste streams used to validate the pigment removal 
technology should preferably come from existing sources of the waste materials.  (Research 
Activity 13.06) Applicable Materials Class: Polymers 



 

EDUCATION AND WORKFORCE DEVELOPMENT AREA OF INTEREST 

The Education & Workforce Development (EWD) focus area identifies activities that will develop 
the workforce needed to implement technologies that can lead to greater material recovery, 
reuse, remanufacturing, and recycling. Activities include prioritizing topics and target audiences 
for training content and developing education and training materials needed to teach the 
incumbent workforce key skills. The activities focus on propagating these education and training 
materials into industry and academia to produce the workforce required to sustain and expand 
Re-X. Importantly, REMADE’s approach focuses on creating and piloting training content that 

addresses gaps that are not being addressed in existing courses and materials. 

The goal of EWD projects are to educate, train, and develop the incumbent and future workforce 
to support deployment and use of REMADE technologies.  

Based on a series of industry interviews, a review of existing training offered by other 
organizations, and development of the REMADE EWD Roadmap, four EWD topic areas have been 
identified for recycling and recovery: metals recycling, fibers recycling, e-waste recycling, and 

plastics recycling. Proposers interested in responding to any of these EWD topics should identify 
the specific need(s) their proposal is addressing. A list of suggested module topics has been 

identified for each of the EWD topics in this RFP.  

Metals, fibers, and e-waste recycling proposals are expected to deliver the following content: 

(1) Develop at least ten hours of content organized by specific module topics that can be 
stacked to enable creation and delivery of a certificate within six months of award.  

(2) Provide six hours of electronic content recorded via lecture capture software. 
(3) Deliver at least one in-person short course workshop to the incumbent workforce within 

six months of the award (e.g. at institution location, conference speaking opportunities, 

REMADE member events, etc.). 

As an addition to REMADE’s existing content, plastics recycling proposals are expected to 
deliver the following: 

(1) Develop and deliver at least three hours of content organized by specific modules within 

six months of award. 
(2) Provide three hours of electronic content via lecture capture software.  
(3) Deliver at least one in-person short course workshop to the incumbent workforce within 

six months of the award (e.g. at institution location, conference speaking opportunities, 

REMADE member events, etc.) 

The scope of the training curricula, potential module topics, and learning objectives for each of 

the topic areas is described below. 

  



 

Topic EWD-RR-1 Advanced Education and Workforce Training in Metals Recycling 

REMADE invites applicants to develop coursework for incumbent worker engineer or advanced 
technician that provides base training in metals recycling covering the following metals:21 

• Non-Ferrous metals: includes aluminum, copper, lead, zinc, nickel/stainless/high temp, and 

other scrap grades.22 
• Ferrous metals: includes electric furnace casting and foundry grades and specially 

processed grades.23 

Module Topics Could Include: 
• Overview of primary processing of metals 

• Reducing in-process losses in secondary metals 

• U.S. waste streams containing metals 

• Shredding and other size reduction and physical classification technologies  
• Magnetic and eddy current sorting  

• Sensing, imaging, and sorting technologies 

• Dry and wet mechanical separations to enrich metals 

• Smelting processes 

• Chemical and biochemical methods to recover and purify metals 
• Iron and steel recycling 

• Aluminum recycling  
• Recycling of other metals (other non-ferrous metals, including precious metals) 

• Secondary product, byproduct and waste streams from recycling of metals 
• Methods for material identification and quality testing 

• Utilizing secondary feedstocks in manufacturing 

• Design considerations for circularity 

• Emerging technologies in metals recycling 

Learning Objectives 
• Enable informed decision-making related to participants’ role in metals recycling  

• Develop an understanding of the production of the key metals, including raw materials use, 

product yield, energy consumption, materials losses, and waste generated 
• Understand the energy impacts of recycling metals compared with primary production 

• Understand current status of material flows of metals with an emphasis on secondary 

metals 

• Understand approaches to increase secondary metal feedstock use in manufacturing 
• Understand state-of-the-art technologies in metal recycling  

• Develop an understanding of the technical limitations of metal recycling and emerging 
technologies for overcoming these limitations 

 
21  Scrap Specifications Circular 2018, Institute of Scrap Recycling Industries (ISR), 2018. 
22  Includes red metals, mixed metals, and other metals. See ref. 21 for additional details. 
23  Includes cast iron, special boring grades, steel from scrap tires, and railroad ferrous scrap . See ref. 21 for 

additional details. 

 



 

Proposals submitted in response to this topic must: (1) clearly identify which module topics the 
proposal addresses (including additional module topics identified by the proposal team), (2) 
address all the learning objectives listed, (3) provide a complete curriculum outline for the 
content to be developed that identifies the approximate length of each module, meets the 
requirements for hours of total content and electronic content specified at the beginning of this 
section, and identifies the plan for delivering at least one in-person short course within six 
months of the award, (4) clearly describes the course format and delivery vehicle and articulates 
why they are the most effective means to deliver course material, (5) not require participants to 
acquire any licenses or purchase proprietary software to access course materials, and (6) include 
an affirmation by the proposal team that they will comply with the “REMADE Future Course 
Offerings Terms and Conditions” governing ownership and dissemination of course content that 
will be developed. The REMADE Future Course Offerings Terms and Conditions is found in 

Appendix C of the EWD Proposal Submission Instructions document. 

Topic EWD-RR-2 Advanced Education and Workforce Training in Fibers Recycling 

REMADE invites applicants to develop coursework for incumbent worker engineer or advanced 

technician that provides base training in fibers recycling with a focus on the following fibers: 

(1) Old Corrugated Containers (OCC) 

(2) News-grade (Newspaper) 
(3) Mixed-Paper 

(4) High-grade deinked paper 

(5) Pulp substitutes  

Module topics could include: 

• Primary sources of recycled fibers in the U.S. 
• Downstream processing of recovered fibers 

• Approaches for reducing contamination during collection and sorting  

• Methods for material identification and quality testing 
• Mechanical and sensing-based methods 

• State-of-the-art technologies in fibers recycling 
• Advanced recycling processes  

Learning Objectives 

• Enable informed decision-making related to participants’ role in fibers recycling  
• Develop an understanding of primary sources of recycled fibers and how they’re produced 

• Understand the energy impacts of recycling fibers 
• Understand the current status of secondary material flows of fibers  

• Understand approaches to increase secondary fiber feedstock use in manufacturing 

• Understand state-of-the-art technologies in fiber recycling 

• Develop an understanding of the technical limitations associated with recycling fibers and 
emerging technologies for overcoming these limitations 

Proposals submitted in response to this topic must: (1) clearly identify which module topics the 
proposal addresses (including additional module topics identified by the proposal team), (2) 
address all the learning objectives listed, (3) provide a complete curriculum outline for the 

https://remadeinstitute.org/project-call-documentation/


 

content to be developed that identifies the approximate length of each module, meets the 
requirements for hours of total content and electronic content specified at the beginning of this 
section, and identifies the plan for delivering at least one in-person short course within six 
months of the award, (4) clearly describes the course format and delivery vehicle and articulates 
why they are the most effective means to deliver course material, (5) not require participants to 
acquire any licenses or purchase proprietary software to access course materials, and (6) include 
an affirmation by the proposal team that they will comply with the “REMADE Future Course 
Offerings Terms and Conditions” governing ownership and dissemination of course content that 
will be developed. The REMADE Future Course Offerings Terms and Conditions is found in 

Appendix C of the EWD Proposal Submission Instructions document. 

Topic EWD-RR-3  Advanced Education and Workforce Training in Electronic Waste (E-
Waste) Recycling 

REMADE invites applicants to develop coursework for incumbent worker engineer or advanced 

technician that provides base training in e-waste. 

Module topics could include: 

• Define scope of products in e-waste 
• Overview of U.S. e-waste material flows 

• Describe the evolution of materials in electronics equipment 

• Design considerations for e-waste recycling 

• Hazardous materials and regulatory issues 

• Depollution in e-waste recycling 
• Common approaches for the management of end-of-life electronics in the U.S. (e.g. 

remanufacturing, repair, disassembly for recycling, and/or shredding) 
• Shredding and post-shredding separation technologies 

• Commodity products from e-waste recycling 

• Downstream processing of metals (primary metals and precious metals) 

• Downstream processing of circuit boards 

• Emerging technologies in e-waste recycling 

Learning Objectives 

• Enable informed decision making related to participants role in e-waste recycling 
• Understand the energy impacts of recycling fibers 

• Understand the current status of secondary material flows of e-waste 

• Understand downstream processing of e-waste materials 
• Understand approaches to increase secondary e-waste feedstock use in manufacturing 

• Understand state-of-the-art technologies in e-waste recycling 
• Develop an understanding of the technical limitations associated with recycling e-waste and 

emerging technologies for overcoming these limitations 
• Improve skills in handling of e-waste materials 

Proposals submitted in response to this topic must: (1) clearly identify which module topics the 

proposal addresses (including additional module topics identified by the proposal team),  (2) 

address all the learning objectives listed, (3) provide a complete curriculum outline for the 

https://remadeinstitute.org/project-call-documentation/


 

content to be developed that identifies the approximate length of each module, meets the 

requirements for hours of total content and electronic content specified at the beginning of this 

section, and identifies the plan for delivering at least one in-person short course within six 

months of the award, (4) clearly describes the course format and delivery vehicle and 

articulates why they are the most effective means to deliver course material , (5) not require 

participants to acquire any licenses or purchase proprietary software to access course 

materials, and (6) include an affirmation by the proposal team that they will comply with the 

“REMADE Future Course Offerings Terms and Conditions” governing ownership and 

dissemination of course content that will be developed. The REMADE Future Course Offerings 

Terms and Conditions is found in Appendix C of the EWD Proposal Submission Instructions 

document. 

Topic EWD-RR-4 Advanced Education and Workforce Training in Plastics Recycling 

REMADE is currently developing coursework in plastics focused on providing foundational 

training and invites applicants to develop modules for the incumbent worker engineer or 

advanced technician that supplements this work. 

Module topics could include: 

• Flow of plastics in material recovery facilities and downstream recyclers and reprocessors 

• Design considerations for recyclability and use of recycled plastics 

• Emerging chemical recycling technologies  

• Multi-layer films in the circular economy  

Learning Objectives 
• Learn how plastics are recycled through MRFs. 

• Trainees will learn basic principles for designing products so that they can be recycled and 
so that they can best utilize recycled plastics. 

• Learn about the various emerging chemical recycling technologies.  

• Learn about multi-layer film packaging and challenges for managing that waste stream. 

Proposals submitted in response to this topic must: (1) clearly identify which module topics the 

proposal addresses (including additional module topics identified by the proposal team), (2) 
address all the learning objectives listed, (3) provide a complete curriculum outline for the 
content to be developed that identifies the approximate length of each module, meets the 

requirements for hours of total content and electronic content specified at the beginning of this 
section, and identifies the plan for delivering at least one in-person short course within six 
months of the award, (4) clearly describes the course format and delivery vehicle and articulates 
why they are the most effective means to deliver course material, (5) not require participants to 

acquire any licenses or purchase proprietary software to access course materials, and (6) include 
an affirmation by the proposal team that they will comply with the “REMADE Future Course 
Offerings Terms and Conditions” governing ownership and dissemination of course content that 
will be developed. The REMADE Future Course Offerings Terms and Conditions is found in 

Appendix C of the EWD Proposal Submission Instructions document. 
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