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T'o all whom it may concern! ’
Be it known that I, Tuomas Mmorey, Jr.,
a citizen of the United States of America,
residing at Dayton, county of Montgomery,
and State of Ohio, have invented certain
new and useful Improvements in Methods
and Means for Using Motor Fuels, of which
the following is a full, clear, and exact de-
scription. . ;
is invention relates to fuels, such, for
example s kerosene and gasoline, employed
in the operation of internal-combustion en-
gines to the art of byrning the fuels in
an enfina. The present tendency is to pro-
duce Iower grades of gasoline in order to
obtain & sufficient output for the incrensing
demand for motor fuels and to reduce the
compressions of the engines so that.these
lower grades of fuel may be used without
knocking. As the lowering of enﬁin'c com-
pression reduces the efficiency of t
a still greater output of fuel-is vequired fo
meet the increase in fuel required to operate
larger and less efficient engines. The princi-
pal objects of the present invention are to
overcome these difficulties and to provide a
means for using either low or high grades
of motor fuel more efficiently and so re-
duce the quantity of fuel used.
. The present application is a gm:nt:frnua‘tion

e engine, -

1822, Berial Wo. 553,270,

duced, the engine heats rapidly, the-efficien-
cy of the engine is reduced and, if the initial
pressure is W;l',iv1 high, enginé parts may be
injured. The highest pressure at which a
mixture may be burned in a cylinder with-
out ‘producing a fuel knock varies with the
different fuels and, to some extent, with the
temperature, position of spark plugs and
other. conditions within the engine. . This
pressure I term the “eritical compression
pressure” of the fuel.

The average critical compression pressure
of kerosene is about 50 pounds, of the proper

. E:-ndes of gasoline about 75 pounds and of
e

better grades of gasoline about 125

pounds. The latter grade of gasoline is

produced in limited quantities and is mot
dvailable universally to the consumer.  The
commoner grades of fuel, such as lerosene
and gesoline, having ecritical compression
resgures below 75 pounds are used general-
ly,‘ and iE:: intamal-combuitli:’n engines fﬂ;
wouse lighting systems, trucks, tractors, an
hu!onmiﬁlésu:gre designed to operate on these
kinds of fuel. ~ . .

I have found that the critical compression
pressure of a fuel of the type mentioned
above is increased by incorporating there-

‘with any one .of a large number of com-

pounds cjnntninin metallic elements, i. e,
e PR P |
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Organometallics, Vol. 22, No. 25, 2003 5157

Table 1. Relative Antiknock Effectiveness of
Various Compounds*®

tetracthyllead 118 tetracthyltin +

tetraphenyllead 73 triphenylarsine 1.6
iron pentacarbonyl 50 xylidine 1.6
nickel carbonyl %5 diphenylamine 1.5
diethyl telluride 27 N-methylaniline 1.4
triethylbismuth 24 dimethylcadmium 1.2
diethyl selenide 7 aniline 1.0
stannic chloride 4.1 ethanol 0.1

Vs aniline = 1 on a mole basis. From ref le, by permission of
Springer-Verlag and Ethyl Corp.
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Arcones, A., Thielemann, FK. Origin of the elements. Astron Astrophys Rev 31, 1 (2023). https://doi.org/10.1007/s00159-022-00146-x
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source: NASA; Hubble Space Telescope image of the Veil Nebula
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THE TOXIC EFFECTS
OF LEAD

BRAIN & DECREASED
NERVE MENTAL
DAMAGE ABILITY &
LEARNING
DIFFICULTIES

SPEECH,
LANGUAGE &
BEHAVIOUR

PROBLEMS

HEARING
PROBLEMS

HIGH BLOOD
PRESSURE

ANAEMIA

Poa

REDUCED

GROWTH KIDNEY

DAMAGE

REPRODUCTIVE DIGESTIVE
PROBLEMS ] PROBLEMS
(ADULTS)

{7 World Health
S ) Byt
S %7 Organization

CHILDREN

~ Brain

Behavior problems,
lower 1Q, hearing
loss, learning
disabilities

LY Kidneys
?.) Damage
7 Blood
i Anemia
A

Body

Decreased
bone and
muscle
growth
Nervous -
system =—+
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...the best available science which shows there is no safe

Unitad States

Enviranmenial Frotection

Agancy level of exposure to lead.

¢y . :
ﬁd*ﬁj There is no level of exposure to lead that is known to be
World Health without harmful effects.

There is no level of exposure to lead that is known to be
without harmful effects.

https://www.epa.gov/ground-water-and-drinking-water/basic-information-about-lead-drinking-water
https://www.who.int/news-room/fact-sheets/detail/lead-poisoning-and-health
https://www.atsdr.cdc.gov/csem/leadtoxicity/physiological_effects.html
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TEL stops knock at 1 part per thousand
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WILLIAM STANLEY JEVONS

MJPLD

Wrote The Coal Question
(1865), in which he
observed that increases In
energy production
efficiency leads to more,
not less, consumption.

Jevon’s paradox
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~2 tons

2030

&P &
7.5% @

225 million tons
Thought experiment: no electric cars but Pb into gasoline

to equal Pb emissions just from Cu. 12.5X lower than
MJPhD peak concentration but not zero.

~80 ppm
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SUSTAINABILITY DEFINITION

HYDROCARBON
PROCESSING'

The process of managing available
resources, investments and technologies
to maintain and optimize operations for
greater safety, reliability, efficiency, and
environmental and social awareness.

MJPhKD



SUSTAINABILITY DEFINITION

Sustainability means meeting our own needs
without compromising the ability of future
generations to meet their own needs.

Brundtland Commission

2 4

MJPhKD



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.ori

MJPhKD




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

2 4
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WHAT IS THE BEST DEFINITION?

1.

The process of managing available resources,
Investments and technologies to maintain and optimize
operations for greater safety, reliability, efficiency, and
environmental and social awareness.

Meeting our own needs without compromising the ability
of future generations to meet their own needs.

The ability to continue a defined behavior indefinitely.
Wondrously complicated.

MJPhKD



SUSTAINABILITY DEFINITION

Sustainability means meeting our own needs
without compromising the ability of future
generations to meet their own needs.

Brundtland Commission
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THREE PILLARS OF SUSTAINABILITY

environment
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UN SUSTAINABLE DEVELOPMENT GOALS

ND g m 600D QUALITY GENDER CLEAN WATER
POVERTY HEALTH EDUCATION EQUALITY AND SANITATION

Tidl

G000 JOBS AND -"] REDUCED
ECONOMIC GROWTH INEQUALITIES

par  |us- B | 17

THE GLOBAL GOALS

For Sustainable Development




UN SUSTAINABLE DEVELOPMENT GOALS




METAPHOR FOR SUSTAINABILITY
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ORDERED
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DISORDERED
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IS THIS CUP SUSTAINABLE?

How about this one?

MJPLD



LIFE CYCLE ASSESSMENT

raction
< ié processing

manufacture
a
water

disposal

adapted from sustainable-graphic-design.blogspot.com
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SIMPLIFIED CHEMICAL INDUSTRY




SCALE
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SCALE

Make a cup
with an 8%
square and
another with a
474" squar

MJPhKD



SCALE
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SCALE EXAMPLE: WHOLE HOUSE GENERATORS




SCALE EXAMPLE: WHOLE HOUSE GENERATORS




SCALE EXAMPLE: WHOLE HOUSE GENERATORS




SCALE EXAMPLE: WHOLE HOUSE GENERATORS

Single Home 2 Homes
(Baselme) (You + 1 neighbor)
S48k
836k
$24k
} 21%
$24,000
$19,000
$12k
$12,000
20 kW
S0
1 unit Individual Shared
2 x 20 kW 32kW

MJPhKD

4 Homes

(You + 3 neighbors)

35%

$48.000

$31,000

Individual Shared
4% 20 kW 55-63 kW



ScALE ALWAYS WINS

If you are
moving mass
around, scale
reduces cost
faster than
experience.

MJPhKD



SIMPLIFIED CHEMICAL INDUSTRY




MODERN CHEMICAL INDUSTRY

Raw Materials Cracker Products

9
@l

Propane PDH

gas

Naphtha/
Gas Qil

Other
P —— i i ce
sowce: 2011 BP Sakslical Revew source; ChAI 22

" source: ChAI 2012




ROUGH INDUSTRY MASS BALANCE

MJPhKD
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CHEMICAL TRANSFORMATION




.ethane .propane -butane .naphthar_—IMTOICTOD other

propane naphtha

ethane .




ROUGH MASS BALANCE

436 et
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IMPLICATIONS

@30 €33

MJPhKD



CARBON FOOTPRINT OF INDUSTRY

Industrial
Ene rgy Use Process
ke
r ﬁ data from Word Resource Instifute, 2020

o Agriculture,
Transport Buildings Other Industrial Forestry

and Land Use

IIIII|IIII|II1I|IIII|1III|IIII|IIIIIiIIIIIIIIIIiIIIIIIIIIII|IIIII1II|IIII]IIIIIIII[IIIIIII?
R,_J 100%

Total Man-made GHG Emissions )
49.4 GtCO2e Chemical &

Petrochemical

MJPhKD



GLOBAL CO2 EMISSIONS FROM INDUSTRY

(Petro)Chemicals

- 4

Ferrous

Others Metals

40%

12.6 Gt CO,,

.. 48

Aluminum

Cement

Martin Brudemuller, BASF at the World Economic Forum, 21 Jan 2020
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OPTIONS FOR CO,

Make Less

MJPhLD



PLAN FOR ZERO EMISSIONS

Electricity requirements to achieve greenhouse gas neutrality
in the German chemical industry

GHG emissions [Mio. t CO2-e] Electricity requirements [TWh]
120 700

- 600

00

490 for all
ao * 4@ Germany
400 today
h 270 for all
industry
o n A o

s Naphtha s Cracker mm Chlorine s Ammonia

m Urea mm Methanol s Rest — GHG eMissions

Martin Budemiller, BASF at the World Economic Forum, 21 Jan 2020

MJPhKD



HIDE IT

" Afforrestation

Microalgae

Coal-bed Er—
Methane ‘ 'ﬁmcwery

| De'pleted
Aquifer

s, Unmineable
PSRRI  (Coal Seams
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POTENTIAL SOLUTIONS FOR DIRECT EMISSIONS

Potential CO2 reduction

N

o
'III
EES

Process and energy
optimization

Renewable energy supply

@’

CO2-reduced breakthrough
technologies

MJPhKD

Y Costs and risks

Martin Brudemiiller, BASF at the World Economic Forum, 21 Jan 2020



MODERN CHEMICAL INDUSTRY

Raw Materials Cracker Products

9
@l

Propane PDH

gas

Naphtha/
Gas Qil

Other
P —— i i ce
sowce: 2011 BP Sakslical Revew source; ChAI 22

" source: ChAI 2012




GROWING >GDP

200 -

150

100

50

Demand (billion pounds per year)

Polyethylene

Polypropylene

data from IHS and Wood Mackenzie |

| 1 ] 1 1 1 [l

2015 2020



THREE KINDS OF POLYETHYLENE

Polyethylene
LDPE ‘ LLDPE HDPE‘
high-pressure radical catalytic co- organometallic
polymerization polymerization of catalysis
ethylene and a-olefin
lots of branching controlled branching limited branching
low density linear low density high density
polyethylene polyethylene polyethylene

MJPhKD



BAD OMEN

THE COLLINS WORD OF THE YEAR 2018 IS...

SINGLE-USE

SINGLE-USE

‘Single-use’, a term that describes items whose unchecked proliferation are
blamed for damaging the environment and affecting the food chain, has been

named Collins’ Word of the Year 2018. adi ( smgoljus J
Single-use refers to products — often plastic — that are ‘made to be used once ‘i h od
only’ before disposal. Images of plastic adrift in the most distant oceans, such as E%igﬂofw € us

straws, bottles, and bags have led to a global campaign to reduce their use.

The word has seen a four-fold increase since 2013, with news stories and images
such as those seen in the BBC's Blue Planet |l steeply raising public awareness of
the issue.

& ﬁ/ #CollinsWOTY

Pioneers in dictionary publishing since 1819

MJPhKD



LOTS OF POLYMERS MADE

257 Million Tonnes
2017 world demand

8%

12%

Source: IHS Markit



SECTOR CONSUMPTION* MATERIAL TYPE* PRODUCTION

IN USE/END OF LIFE™

8,300 MILLION METRIC TONS

Fiber Non-fiber
1,000 {12%) 7,300 (88%)

Other Fiber PETFiber  Other  PUR PET LLDPE & LDPE

& 8% 4% ™ "% 18%

Industrial ~ Consumer & Electrical & Building &
1% 12% Machinery  Institutional  Electronic  Constructio

o packaging

1% 1% % % o
e 5 Ve 5 YEARS 20 YEMS e TERS  BYBRS  OSYEMS TIYERRS 39 /O
Waste
In-Use Stock & Seneration *Based on 2004-
ry i
R ~ 500 2015 data
**End of life and
in-use stock
Recycling allocation is based
600 (3%) on RRS field

Incineration  Landfilledf
800(12% Enironment knowledge and
4,900 (79%) assumptions.



WORLD WITHOUT PACKAGING

——————— 4 1 1,
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OCEAN PLASTIC
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THE PACIFIC GYRE

More than twice the
size of Texas

Garbage concentration
Kilograms per square kilometer

0.1 1 10 100

Great Pacific
Garbage Patch %
' UNITED STATES

San |
Francisco

Hawaii

o
T

» Pacific Ocean

200 miles

SOURCE theoceancleanup.com

MJPhKD



SOURCE OF OCEAN PLASTIC

0 ALLIAMCE TO
END PLASTIC WASTE

Sources of.Plastic
Marine Debris

Much of the world’'s unmanaged plastic
waste ends up fouling global waters

Sources: Science; Univers

MJPhKD

ountry of unm:

orgia; Universi


































GYRE CONCENTRATION IN MILK JUGS PER FOOTBALL FIELD

1. 1000 6. 20
2. 500 7. 10
3. 200 8. 5
4. 100 9. 2
5. 50 10. 1

MJPhKD




In The Pacific Gyre At Point of Highest Plastic Concentration










ALTERNATIVES COST MORE

$98 Billion $139Billion $533Billion

More Sustainable Plastic Business as Usual Plastic Alternatives to Plastic

The cost of using alternative materials is approximately four times that of using plastic (in a
business as usual scenario). We're producing more and more consumer goods, so choosing the
material that creates the least impact is important.

Source: Trucost

Source: American Chemistry Council TRUCOST report

MJPhKD



ALTERNATIVES HAVE HIGHER ENVIRONMENTAL COSTS

Climate change Damage to the health of
humans and ecosystems

5343
Billion

543
Billion
Business os Allematives Business as Allernatives
Usual Plasiic o Plastic Usual Flastic o Plastic

Damage to the oceans

57

Billion
55

Billion

Business as Alternatives
Usual Plastic to Plastic

MJPhKD

Source: American Chemistry Council TRUCOST report



PLASTIC PROVIDES BENEFITS

VSP with Surlyn®

Shelf-life
Comparison

21-35
days

_Surlyn® vacuum sealant resin

protein (meat, fish, poultry)

~
T farmed tray

MJPhKD



PLASTIC PROVIDES BENEFITS




U.S. TRASH

270 -

N
o
o

MSW gmillion tons)

o

Organic

Paper and Paperboard ' _— '

Food Waste

Yard Trimmings

Plastics

Wood

Rubber and Leather

Metals

Glass

Composted

Landfilled

Recycled

Combusted

88



POSSIBLE SOLUTIONS

n
7]
0}

—
(O}
N

=
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WHERE DOES PLASTIC GO?

Global polymer flows, millions of metric tons per annum, 2016’

Process losses 4%

Feedstock recycling <1%

-

/ Chemical Mechanical (polymer) recycling 12%
[ (monomer)
‘ recycling <1% 330

= 180

110 260 Collected for
I: L 100%) recyciing 16%

Durable’
Incinerated 25%

Landfills 40%

Nondurable’
150

Unmanaged dumps
or leaks 19%

Virgin ——— Polymer — Applications — Waste
feedstock production creation?

MJPhKD



USE LESS WITH MORE EFFICIENT PACKAGING

1{;__:_-_'
NIAELW AV -
HINTIN AW I\
2015

T

pac){PERT

e -

A Flexible Alternative

1o Rigid Containers

R&D 100 Winner

Edible Oils Rice & Grains Paint & Coatings
Ketchup & Other Breakfast Cereal Detergents &
Condiments Dry Baking Products C{eanins Products
Sauces (flour, sugar, etc.) Motor Oil & Fuel
Soups Ground Coffee gi:::?es

Honey & Syrups Snack foods Cat Litter

Water & Juices

Dry Pet Food
or Treats

De-icer Pellets

Fine Aggregates
(filter sand, etc.)

91



/ Top and Bottom Handles

« Easy handling

Re-Closable Cap =

 Precision pouring

« Maximum filling content
utilization

Cubic Shape
4« . Shelf Stable &

Maximizes Shipping
Efficiency

Flexible Design
Four Print Surfaces
Superior drop resistanc
Reduce excess head spa
Improved dispensing
Collapses easily

Space Saving
» Ships and Stores
Flat when Unfilled




ENABLE RECYCLING

Transmission Electron Microscopy

i 15

R

No Compatibilizer XUsS69108.01"
Large EVOH domains Modifier Polymer
Small, uniform EVOH domains

Optical Microscopy

No Compatibilizer XUS69108.01
Large EVOH domains Modifier Polymer
Small, uniform EVOH domains

polymer mod fier by @
®

&

BARRIER. OPTICS

*Dowe stimate per v rall barrier figures from Barier Matsrials
. 0012-2015 Market Report, Allied Develbpment, 2013,
- ™tade mark of The Dow Chemical Campany



McKinsey
& Company How plastics waste recycling could transform the chemical industry

By 2050, nearly 60 percent of plastics production could be based on
plastics reuse and recycling.

Global polymer demand 2016-50 and how it CAGR
could be covered, millions of metric tons’ 2016-50,> %
1,200
1,000 Projected demand growth®
Mechanical recycling
800
Recovered monomer
600 Recovered feedstock
(plastic equivalent)
400
Virgin feedstock @
200 1
0

2016 2020 2025 2030 2035 2040 2045 2050

'Scenario based on a multi-stakeholder push to boost recycling, regulatory measures to encourage recycling, consis-
tent progress on technologies, and $75-per-barrel oil price.

2Compound annual growth rate. Mechanical recycling limited by downcycling and applicable materials, monomerization
limited by applicability to condensation polymers only, pyrolysis limited by likely rise in input costs.

FAfter demand reduction, assuming annual global GDP growth of 3.1%. T



WASTE REDUCTION HIERARCHY

A
W Reuse
U Recycle

Wl Downcycle
W Recover

R A W e S ” 6
Vits Rt e
SUIETR .'r iy ..'-J"""_."'-j-_'..._,_,; <70 lspo S
- - =
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PROVIDE ALTERNATIVES

Thls road contains
recycled plastic

made possible by

T

Midland County
Road Commission




RECOVER

IENERGYBA

MOMN-RECYCLED PLASTICS
COLLECTION PROGRAM

1 bal Mg o -
[ ATRIE Vi TR TN Tl




DISAPPEAR

MJPhKD



LINEAR ECONOMY

products

MJPhKD
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CIRCULAR ECONOMY

RENEWABLE i’i’ MAKE
POWER i

materials

O O
products

WASTE

MJPhKD
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SUCCESSFUL CIRCLES

Steel attributes — Benefits of steel recycling

Infinite recycling
m without loss
of properties

Permanent
material

Easy magnetic
separation
and recovery

MJPhKD

70%
Energy saving

Job creation %

Raw materials /@' @
conservation '.
|

One tonne of steel
recycled saves

on average :
1,400 kg iron one
740 kg coa

120 kg limestong

Recycling a single
steel can saves :

1 laundry load, o

1 howr TV, o

4 hours lighting

(B0 watt bulky)

Jobs required

for scrap collection,
separation and
recycling

http.//circulareconomy-worldsteel.org/
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SUCCESSFUL CIRCLES

Resource
labilit

Being 100% recyclable , copper
can be used again and again

Copper is a naturally 4-100.000

A @ accurring mineral I Tonnes of copper
with no loss of properties. resource in the i products made by
earth's crust. 1 the EUindustry
end-of-life d
- scrap scrap The superior electrical and thermal

conductivities of 1 tonne of copper
can deliver lifetime savings of:

50% ° i)
Of the EU demand for @ .
0of T is met
o e 100-7500T  €24.000-24M
50 e 500@ no = |

ﬁ A ﬂ A
. Eurnpealn ) | (LI
CLI cnt:p;:'p:;:w:stltute

MJPhKD
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PROBLEMATIC CIRCLES

Global Flows of Plastic Packaging Materials in 2013

8% CASCADED
RECYCLING =

14% |NCINERATICH ANDY
{OR ENERGY RECOVERY

78 MILLION
58% VIRAN TONMNES A% LANDFILLED

FEEDSTOCK

.'.C..".l".] LALF

3% LEAK AGE

1 Closad-onp resyeling Recyeling of plastics inta tha same or similarquality applicatian

2 Cascadad resycling. Recyeling of plastics into other, lowervalus applications

Source: Project Mainstream analysis — for details please rafer {0 the extended varsion of the repart
availabla on the wabsite of the Ellan MacArthur Foundation www.allienmacarthurfoundation.ong -

MJPhKD

source: World Economic Forim
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ORTHOGONAL AXES

MJPhKD
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NOBLE METAL RECYCLING

MJPhKD



PLATINUM CATALYST

MJPLD



WHICH Is MOST VALUABLE

MJPhKD



RECYCLING PRICES

0.61¢ 0.01¢

MJPhKD

0.22¢

0.20¢

10



VALUE OF RECYCLED MATERIALS

Percentage of a Ton

MJPLD

/‘ Mixed #3-#7
0.7 %
~ Colored HOPE #2 IHEM

~ Natural HDPE #2 Ry

Newspaper

(ONP)

%
!

N
%
" Mixed Glass -

T1%
= 3.0%

=]
i
&

anje/ Jo abejuaalad

source: RRS from recycling.com and published in November 2015 Resource
Recycling



GooD NEws

1.50
Post-consumer HDPE
(natural pellets)

—~~

0 1.00-
B

s L

()] J_UF ffﬂ
O

-

A 0.50- Virgin blow molding HDPE

(homopolymer-dairy)
0 source:Plastics News

MJPLD

1 | I T I | T | | T |
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
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LEGO SEARCHES FOR ABS REPLACEMENT

MJPhKD
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GRANITE

MJPhKD



WHICH IS MORE SUSTAINABLE

MJPhKD



LoTsS OF BRICKS

MJPhKD



CHEMICAL INDUSTRY

60%

Traditional

—p <
Feedstocks |
(naphtha, NGL)

methane

\ 4

Non-traditional Feedstocks

MJPLD



BIOMASS

Fats & Oils’

A

refined global commodity
150 MM tonnes

+5-40-¢f- $1.20/1b

functionalized hydrocarbon

Sugar & Starch

» refined global commodity »
» 150 MM tonnes »
» 12-25 ¢/Ib »
» carbohydrate »

CH;OH CH;OH

0 o ISP
o) NN
N OH OH o
0 A AN
& o
OH HO, \ o
OHOH CHOH Gz oAAAATAANANAS
J— o —o 1
4
N OH OH OH
0 o fo) . A
oH OH OH

MJPLD

Lignocellulosics

crude product
no supply chain

fuel value

100 G tonnes
aromatic hydrocarbon
and carbohydrate

OH



BIOFEEDSTOCKS

160

Seed Oils Carbohydrates
|

140

120

Ethlene

100

80

PI‘Dperne Sugar

60

40

20

Volume, million tonnes per annum

Biodiesel

MJPLD



CHEMICAL CHALLENGE

MJPLD

Oxidation
State of C

60

AH¢ombustion (MJ/kg)
N (4% ] Y (&) |
o o o o

-
o

0

Molecular
Formula

-4

-3

-1

methane

g,

ethane

Combustion
X+0, —» CO, +H,0

measure of energy content

-2
-

carbo-
hydrate

carbon
monoxide

carbon
dioxide

CH, CH,CH, CH,CH, -CH-

HCOH

CcoO

co,




OLEFIN PRODUCTION

- —

o0
|

()]

B

sugar

methane
frac via MTO

w

Ib CO,/Ib olefin

—

no frac

0—
Molecular -CH- 'CH2' CHSCH3 CH4 -CH20-

Formula

MJPLD



SIMPLIFIED CHEMICAL INDUSTRY




SIMPLIFIED CHEMICAL INDUSTRY

MJPhD



FEEDSTOCKS EVERYWHERE IS A PROBLEM

MJPLD



BIOETHYLENE GLYCOL

sugar
OH O 7 HQ OH
ethanol ethylene ethylene oxide ethylene glycol

MJPLD



MONO ETHYLENE GLYCOL

Coal-based

30,000

25,000

Bio

20,000 -

6,000 A

15,000 Coal

4,000 4
10,000 - Conventional

MEG Supply (kta)

2,000 A

5,000 - Bio

|

0 T T T T
2012 2015 2018 2021 2024

2012 2014 2016 2018 2020 2022 2024

MJPhKD



RECYCLING RATES

Recycling rates by material

Platinum [ 0% (global)
Steel (all uses) _ 47%
Aluminum cans _ 46%
Copper (all uses) _ 34%
HDPE bottles [N 29%
PET bottles [N 29%
0 20 40 60 80 100

Recycling rate (%)

Lead-acid: US product collection rate (BCl). Steel/copper: US, all end-of-life uses (NIST/Statista).
Aluminum: US cans only (Aluminum Association). PET/HDPE: US bottles only (EPA 2018).
MJ PI-'D Platinum: global end-of-life rate, no comparable US figure available (IEA 2021).
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o U v T R
Tetraethyl lead Pfori € ﬁ"‘;:;d 1atI8 posits in
engines. Midgle qluk ' Wides to
purposely form ated
organics, like 1, pethane,
became part of 2.3 t/e laclng | d be
swept out of the en0faamel i ek ) IS ley

compounded the badls f pyacingilead ig soline by
ensuring it would-be dis) IHRNDLRE ospgere. He

3 L o I \1 N
clearly knew of [the 3 }L;\Sgg ad-b ust
have believed “the st} ‘ m‘ s

MJPLD



Effective

by the Cle

aircraft,
engines.

MJPLD

CONTAINS |

'LEAD

° (TETRAETHYL) °

anned

than
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OCTANE
BOOSTER

SRACING FORMULA

TESTED - Increases Oclane
Rating by 3 Full Numbers

STOPS PINGING

DANGER: COMBUSTIBLE, Harmful
orfatal If swallowed, Read carefully
DIRECTIONS and DANGER on side pancl

525110z, U.S. Made in USA 155 nl

MJPLD



Methyicyclopentadienyl manganese tricarbonyl (MMT) is

a gasoline :I;; sbancer produc -
icgl C rporati
T~ T is alldw

equivalen g

11 ppm J

Mn fumes damaggq the lungs, liver, and kidneys. 1

Exposure to m se dust or fumes can also IefiT' t

a neyrptogichlf called manganism. é

iSm’s symptoms,~sjmyilar to those of Parkinsan’s

sease, may jhclude the Gq;’h\dng: trembling,

slow motor vement and pote lly severe

depress:)/ xiety and hostility:
54-year- an who developed seizures an

mental @tus after drinking 12 oz. of MMT-contai

NOS Octane Booster Racing Formula. Intubated but

lived.
MJPLD







Risk
Tolerance




Risk
Tolerance

Danger mm
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