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“Glass is nature’s 

safest container”

“Glass is the 

ultimate in 

sustainability”





SUSTAINABILITY DEFINITION

The process of managing available 

resources, investments and technologies 

to maintain and optimize operations for 

greater safety, reliability, efficiency, and 

environmental and social awareness.



SUSTAINABILITY DEFINITION

Sustainability means meeting our own needs 

without compromising the ability of future 

generations to meet their own needs.

Brundtland Commission



SUSTAINABILITY DEFINITION

Sustainability is the ability to continue a defined 

behavior indefinitely. Environmental sustainability 

is the ability to maintain rates of renewable 

resource harvest, pollution creation, and non-

renewable resource depletion that can be 

continued indefinitely. thwink.org



SUSTAINABILITY DEFINITION

Sustainability is wondrously complicated. Every 

person will give you a slightly different definition 

of sustainability. That’s because sustainability 

really can be applied to almost anything in life.

Arizona State University School of Sustainability



SUSTAINABILITY DEFINITION

Sustainability means meeting our own needs 

without compromising the ability of future 

generations to meet their own needs.

Brundtland Commission



THREE PILLARS OF SUSTAINABILITY
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environment
society economy



UN SUSTAINABLE DEVELOPMENT GOALS
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UN SUSTAINABLE DEVELOPMENT GOALS



SIMPLIFIED CHEMICAL INDUSTRY



MODERN CHEMICAL INDUSTRY
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ROUGH INDUSTRY MASS BALANCE



CHEMICAL TRANSFORMATION
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ROUGH MASS BALANCE
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IMPLICATIONS
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CARBON FOOTPRINT OF INDUSTRY



GLOBAL CO2 EMISSIONS FROM INDUSTRY



OPTIONS FOR CO2



POTENTIAL SOLUTIONS FOR DIRECT EMISSIONS
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PLAN FOR ZERO EMISSIONS
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490 for all 

Germany 

today

227 for all 

industry



MAIN FOCUS AREAS-2020 UPDATE



BAD OMEN
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MODERN CHEMICAL INDUSTRY
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OCEAN PLASTIC
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THE PACIFIC GYRE
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In The Pacific Gyre At Point of Highest Plastic Concentration
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packaging

39% 



PLASTIC PROVIDES BENEFITS
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PLASTIC PROVIDES BENEFITS
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ALTERNATIVES COST MORE
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Source: American Chemistry Council TRUCOST report



ALTERNATIVES HAVE HIGHER ENVIRONMENTAL COSTS
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Source: American Chemistry Council TRUCOST report



WHERE DOES PLASTIC GO?
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U.S. TRASH
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SOURCE OF OCEAN PLASTIC
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POSSIBLE SOLUTIONS



WASTE REDUCTION HIERARCHY
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USE LESS WITH MORE EFFICIENT PACKAGING
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2015



ENABLE RECYCLING



PROVIDE ALTERNATIVES
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RECOVER
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DISAPPEAR
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LEGO SEARCHES FOR ABS REPLACEMENT
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WOOD?
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GRANITE
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WHICH IS MORE SUSTAINABLE
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EDUCATION
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LOTS OF BRICKS

66



MAIN FOCUS AREAS



NATURAL CYCLES
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LINEAR ECONOMY
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CIRCULAR ECONOMY
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SUCCESSFUL CIRCLES

71

http://circulareconomy-worldsteel.org/



SUCCESSFUL CIRCLES
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PROBLEMATIC CIRCLES
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WHAT IS MISSING
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WHICH IS MOST VALUABLE

75~2¢



RECYCLING PRICES

76

9.16¢ 0.22¢ 0.20¢0.61¢ 0.01¢

~2¢



GOOD NEWS



DOWNCYCLED PET





BIG CHANGES – ONLY POSSIBLE WITH CHEMISTRY



LEAD RELEASE FROM METALS PROCESSING

Cu production → 13,000 tons of Pb



CAUTIONARY TALE OF UNINTENDED CONSEQUENCES



KNOCKING



TEL stops knock at 1 part per thousand

Ethanol requires 10%











Economists hypothesize that regulation of leaded gasoline and lead paint in the 1970s caused crime rates to drop in the U.S. about 20 years later. SOURCES: Rick Nevin, FBI 

Uniform Crime Reporting Statistics 

some



WHAT IS THE SAFE LEVEL?



The FDA will continued to allow lead acetate in haircare 

products until January 2022, but will not enforce the ban 

until 2023. Efforts to stop this use in 2018 resulted in 

objections and a public hearing request. Lead is found in 

more than 60% of  lipsticks on the market. Lead is even 

found in dyes used for cake decorating.  Recent reports 

of  elevated lead in dark chocolate.











Imagine fairy dust that cuts emissions by half

Could it contain lead?



2.8 B kg

225 million tons

~2 tons

~8g/ton

~80 ppm





TRAIN DERAILMENT WITH TOXIC, FLAMMABLE, CARCINOGENIC CARGO



EAST PALESTINE, OHIO



EARLIER VINYL DERAILMENT

NTSB Accident Report RAR1401, "Conrail Freight Train Derailment with Vinyl Chloride Release Paulsboro, New Jersey", November 30, 2012



EARLIER VINYL DERAILMENT

NTSB Accident Report RAR1401, "Conrail Freight Train Derailment with Vinyl Chloride Release Paulsboro, New Jersey", November 30, 2012





• Ethanol

• Wood Dust

• Soot

• Vinyl Chloride

• Progesterone

• Tobacco Smoke

• Caprolactam

NTP

IARC

reasonably anticipated human carcinogen
grp 2b: possible carcinogen

known to be human carcinogen

grp 1: carcinogen

known to be human carcinogen

grp 1: carcinogen

known to be human carcinogen
grp 1: carcinogen

known to be human carcinogen
grp 1: carcinogen

known to be human carcinogen
grp 1: carcinogen

grp 4: non-carcinogenic

National Toxicology Program (NTP) and the International Agency for Research on Cancer (IARC) maintain lists of carcinogens.  



Safe

Sustainable

Carcinogenic

USED OFTEN, RARELY DEFINED

Toxic
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