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Flat glass
● Glass is classified as non-biodegradable waste but can be 

recycled, makes up ~4% of nys wastestream
● large piece of glass that can be used for large windows, doors, 

countertops, etc. 
● fragile nature —> broken pieces of glass is seen as unusable 

and often disposed of. 
● These shattered pieces can be unsafe to work with and 

contamination by construction debris can make it hard to 
reuse. 

Energy to recycled glass < Energy to make from raw materials

Chemical Composition: 
● Silica (SiO2) and oxides such as Na2O, CaO, Al2O3
● Additional additives  to enhance qualities (such as laminates) 

and potential contaminants should be considered 

Background Beneficial Use Options
Recycling/ Reuse Pathways

● Concrete Design - pozzolanic aggregate
○ lower specific gravity compared to natural aggregates, 

causes lower slump density
○ can enhance compressive and flexural strength while 

reducing water absorption and drying shrinkage
○ increases the modulus of elasticity
○ Cullet aggregates have lower thermal conductivity than 

natural aggregates

● partial clinker replacement
○ High silica content promotes pozzolanic activity and 

reduces required clinker 
○ Glass observed to produced a compound that would increase 

the setting time of concrete as well as reduce the strength
● additive to brick material production
○ The optimal mix ratio was found to be 1:3:2 (cement, coarse 

sand, and glass) 
○ producing bricks that met the required standards for 

dimensions, warpage, absorption, and compression.
● ceramics 
○ Can produce a porcelain tile of ~80% waste content= 

reduced reliance on mined materials by 16%, water saving 
(50%) and energy consumption (20%) 

○ aggregate natural resource and energy reduction of 86%.
○ properties comparable to conventional porcelain tiles: 

vitrification, low water absorption, mechanical strength
● secondary filter to filter water
○ Replacement for sand in water filtration system, removed 

90% to 95% of solids and chemicals in wastewater
○ performed much better than the sand filter in terms of total 

nitrogen reduction, at 1.5 times
○ However, likely to be less effective due to debris that may be 

left on glass
● photovoltaic glass sheets
○ transparent solar panels that generate electricity by 

converting sunlight into power while functioning as a 
window or building facade

○ Recycled glass can be used reused into PV glass

After construction and demolition processes, if glass is 
needed to be disposed of, it will likely go to landfill or 
recycling facility. 

Disposable Pathways

Environmental Impacts
NYCEDC Circular Construction Guidelines

● Goal to achieve reduced embodied carbon by a 50% cut
● Climate Mobilization Act in 2019 and Local Law 97
○ Focus on building emissions to reduce greenhouse gas 

emissions 
○ Goal to be carbon neutral by 2050

● ~13% co2 emissions from Construction and demolition
● In NYC, construction and demolition waste make up ~60% of 

local waste stream
● Clean Construction Executive Order 23 of 2022 55 committing 

all City capital project agencies to develop action plans to 
incorporate low-carbon concrete specifications

New York State Solid Waste Management Plan
● Proposal for  circular economy, incorporating  recycled 

material into   construction design. 
● prevent environmental degradation and economic loss by 

keeping valuable materials circulating within the economy

Proposed Methods would:
● Reduce landfill waste by
●  directing Glass back into 
● construction design
○ Concrete, asphalt, brick, 
○ ceramics

● Conserves natural resources 
○ silica, soda ash, limestone

● Lowers Greenhouse Gas Emissions
○ Virgin glass manufacturing is 
○ highly energy-intensive
○  (high melting point)

17% of scope 1 and 2 CO2 emitted in 
the process of melting flat glass 
can be cut by using recycled glass

“Raw material use Per tonne of cullet used in the manufacture of 
float glass, 1.2 tonnes of raw material is saved1 , reducing 
requirements for mining quarrying, and associated processing and 
transportation.”


