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APAC Kansas Inc., Shears Division

A CRH COMPANY




Old Plants

Not environmentally friendly

Diesel fuel in truck beds and on
the ground

No meaningful dust collection
system
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Hauk 580 Star-Jet

» Does the name fit the burn pattern?

« Was the burn pattern crated to fit the name?
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Vulcan Burner




Multi Fuel
Burner




Types of fuel
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Biofuel
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Recycled Propane
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Hydrogen

Natural Hydrogen
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RFO Light #5
Recycled Fuel Ol
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RFO Light #5
Recycled Fuel Ol

Advantages

= Burns hot 2100 degrees C
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Advantages
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= Has high energy density

= More BTU’s in a smaller truck,

and smaller storage tank
needed
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RFO Light #5
Recycled Fuel Ol

Advantages

Burns hot 2100 degrees C
Has high energy density

= More BTU’s in a smaller truck,

and smaller storage tank

needed
= Clean burning when plant is well
maintained
= Easily transportable for portable
plants

= Trucks can haul multiple
products making the demand
high in our peak season
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RFO Light #5
Recycled Fuel Ol

Advantages

= Burns hot 2100 degrees C
= Has high energy density
= More BTU’s in a smaller truck,

and smaller storage tank
needed
= Clean burning when plant is well
maintained
= Easily transportable for portable
plants

= Trucks can haul multiple
products making the demand
high in our peak season

= Relatively safe, low explosion
probability

= Better EPD (Environmental Product
Declaration) rating
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RFO Light #5
Recycled Fuel Ol

Disadvantages

= System needs constant
cleaning and maintenance
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RFO Light #5
Recycled Fuel Ol

Disadvantages

= System needs constant
cleaning and maintenance

= Abad day can foul a set of
baghouse filters

= Shortens filter life

= Loads aren’t always
consistent

= Needs heated to burn, this
burns additional fuel

Ross Weber | KU Conference 2024 24



RFO Light #5
Recycled Fuel Ol

Disadvantages

= System needs constant
cleaning and maintenance

= Abad day can foul a set of
baghouse filters

= Shortens filter life

= Loads aren’t always
consistent

= Needs heated to burn, this
burns additional fuel

= Sometimes difficult to light
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Carbon Dioxide Emissions Coefficients by Fuel

Carbon Dioxide (CO,) Factors:

Pounds CO,

Per Unit of Volume or Mass

Kilograms CO,

Per Unit of Volume or Mass

Pounds CO,

Per Million Btu

Kilograms CO,

Per Million Btu

For homes and businesses

Propane

Diesel and Home Heating Fuel (Distillate Fuel Oil)
Kerosene

Coal (All types]

Natural Gas

Finished Motor Gasoline

Motor Gasoline®

Residual Heating Fuel (Businesses only)

12.68 gallon

22.45 gallon

21.78 gallon

3,826.88 short ton

120.85 thousand cubic feet
18.73 gallon

20.86 gallon

24.78 gallon

5.75 gallon

10.19 gallon

9.88 gallon

1,735.85 short ton

54.81 thousand cubic feet
8.49 gallon

9.46 gallon

11.24 gallon




Types of fuel
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Hydrogen
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Natural Gas (methane)
Advantages

» Cleanest Burning of industrial fuels
> 30% less CO2 than RFO
> 16% less COz2 than propane
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Natural Gas (methane)
Advantages

» Cleanest Burning of industrial fuels

> 30% less CO2 than RFO

> 16% less COz2 than propane

» Transports in pipeline, there when we need it
» Most economical fuel in most markets

» Less burner and baghouse maintenance

» Consistent burn
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Natural Gas (methane)
Advantages

Cleanest Burning of industrial fuels

30% less CO2 than RFO

16% less COz2 than propane
Transports in pipeline, there when we need it
Most economical fuel in most markets
Less burner and baghouse maintenance
Consistent burn
Easy to light (sometimes too easy)
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Natural Gas (methane)
Disadvantages

» Leaks to the environment
» 25 times more potent than CO2
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Natural Gas (methane)
Disadvantages

» Leaks to the environment
» 25 times more potent than CO2

» Low density fuel requires 4 times the
storage space of RFO

» Storage is largely underground and can
be sketchy
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Natural Gas (methane)
Disadvantages

» Leaks to the environment
» 25 times more potent than CO2

» Low density fuel requires 4 times the
storage space of RFO

» Storage is largely underground and
can be sketchy

» Non-renewable
> More volatile than RFO
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Liquid Propane
Advantages

» Competitive price
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Liquid Propane
Advantages
» Competitive price

> Burns clean

» Easy on burner and
baghouse maintenance
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Liquid Propane
Advantages
» Competitive price

> Burns clean

» Easy on burner and
baghouse maintenance

» Non-toxic when spilled
> Easy to transport and store

» Deliverable to remote locations | ~ T — Q, \Q" =
and locations without natural gas —r—— .
line . —— ey
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Liquid Propane
Advantages
» Competitive price

> Burns clean

» Easy on burner and
baghouse maintenance

» Non-toxic when spilled
> Easy to transport and store

» Deliverable to remote locations
and locations without natural gas
line

» Consistent supply and quality
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Liquid Propane
Advantages

> Indirect leaks to the environment

» Derived from Natural Gas
and Oil production

» Lower density fuel requires
larger storage

> Non-renewable
» More volatile than RFO
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Natural gas Is clean
when burned
completely

* Incomplete combustion creates
black carbon, a very effective
short term greenhouse gas.

» Flare gas is a major source of
carbon pollution globally due to
iIncomplete combustion
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The Colors of Hydrogen

Despite being naturally colorless, hydrogen is differentiated by color codes to denote Its production method.

Traditional Hydrogen _ Innovative Hydrogen

Production Methods Production Methods

Gray hydrogen

Blue hydrogen Red hydrogen Turquoise hydrogen

POUCOC TTOMm NAREAl 98 Produced with thesmoiyals - .
L0 VPRI S ATV A & process that combines produce hydrogen and
nuciear neat with water to
extract hydrogen

Black hydrogen Green hydrogen Purple hydrogen Yellow hydrogen

Made from anthracite or cont Generated using renewable Produced using @lectrolysis Produced through solar
omitting sigaificant CO2 and s 10 and tharmolysis togother powarad el
carbon monaxide. plectr without (see pink and red hydrogen) may some
CO2 glectrolyze e
mixed energy sources

Brown hydrogen Pink hydrogen Gold hydrogen White hydrogen
Simiiar to bisack, but Froduced wath 2ieCroivs Produced by extrac

lignite ar brown coal, wit nuclear @

rASTECH



Hydrogen has a great image for being clean
The production of Hydrogen is not clean

It is what is known as an energy vector, i.e., it has the capacity to store energy
that will later be released, much like a battery in an EV
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Must be stored under high pressure (5,000 — 10,000 PSI) or at cryogenic temperatures below
-253 degrees C
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It is what is known as an energy vector, i.e., it has the capacity to store energy that will
later be released, much like a battery in an EV

It allows for production near large sources of energy to then be transported to other
locations to be burned

dHydrogen production is inefficient with a large carbon footprint
L If produced with renewables such as solar or wind it is considerably greener

Storage is difficult due to it being an extremely low-density fuel

L Must be stored under high pressure (5,000 — 10,000 PSI) or at cryogenic temperatures below -253
degrees C

dThe burning of Hydrogen is very clean with water being its only by-product
W This is debatable depending on the method of producing the Hydrogen

dHydrogen is currently expensive and dirty to produce.
U Current price up to $7 per Kilo — need to be S1 to compete with Natural gas
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L If produced with renewables such as solar or wind it is considerably greener

Storage is difficult due to it being an extremely low-density fuel
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Green Hydrogen

Renewable energies Compressor

Blue Hydrogen

@ Natural gas

Steam reforming Capture,
8 storage and use







uﬂ'.ul -... Q.o h .N.
’& \.o‘.. m....

."\r

w...‘lp\.n-...s”... ...... v

White
Hydrogen
Naturally
Occurring
Hydrogen




White Hydrogen

L Hydrogen is the most abundant chemical element in the universe, it is not found in free form

O This concept is being challenged with the discovery of white hydrogen
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L Hydrogen is the most abundant chemical element in the universe, it is not found in free form
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O Prospectors all over the world are exploring for White Hydrogen with much of the exploration
happening in Kansas and other central states
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White Hydrogen

L Hydrogen is the most abundant chemical element in the universe, it is not found in free form
O This concept is being challenged with the discovery of white hydrogen

O Prospectors all over the world are exploring for White Hydrogen with much of the exploration
happening in Kansas and other central states

Q It is still unknown if there will be economically viable sources found

L There have been preliminary findings of 90% pure hydrogen with 3% helium in the central
states
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White Hydrogen

L Hydrogen is the most abundant chemical element in the universe, it is not found in free form
O This concept is being challenged with the discovery of white hydrogen

O Prospectors all over the world are exploring for White Hydrogen with much of the exploration
happening in Kansas and other central states

Q It is still unknown if there will be economically viable sources found

L There have been preliminary findings of 90% pure hydrogen with 3% helium in the central
states

U Found in geological areas other than where oil and gas are found

U Found in sedimentary rock with high iron content and source of water with reservoir capping as
with other gases
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White Hydrogen

L Hydrogen is the most abundant chemical element in the universe, it is not found in free form
O This concept is being challenged with the discovery of white hydrogen

O Prospectors all over the world are exploring for White Hydrogen with much of the exploration
happening in Kansas and other central states

Q It is still unknown if there will be economically viable sources found

L There have been preliminary findings of 90% pure hydrogen with 3% helium in the central
states

U Found in geological areas other than where oil and gas are found

U Found in sedimentary rock with high iron content and source of water with reservoir capping as
with other gases

O The iron oxidizes to rust by using the oxygen from water leaving pure hydrogen

O Likely to be fracked to get the production needed to be viable
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Hydrogen Potential From Renewable Resources

Total kg of Hydrogen per County
Normalized by County Area

Hydrogen

(Thousand kg/sq.km
year)

I 250- 650

B 200- 250

B 150 - 200
Hawali 100- 150
50- 100
Below 50
®
This an showes hydrogen potential from combaned renewable s - wind, solar, and . g =g
LT 0 ronrrentyl and fand use exclusons were appliet additona! docurmentabon “6-6‘ hle:_
for more mformstion £
April 2008
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Fuel CO2 Fuel Cost Savings

BfU/ga galton  BTUfton  TPD  BTU/day CO2/day  Tons CO2/day % CO2 reduction Fuel/day % savings fuel
Propane 91,000 24 218400 3,000 655,200,000 90,418 45 -16% §7,920
RFO 135,000 162 218700 3,000 656,100,000 108,257 b4 §7.290

Propane 9,000 213 193830 3000 581,490,000 80,246 40 . §7,029
RFO 135,000 144 194400 3,000 583,200,000 96,228 43 . 6,480

Propane 91,000 19 172900 3,000 518,700,000 71,581 36 . $6,270
RFO 135,000 28 172800 3,000 518,400,000 85,936 43 . $5,760
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Benefits of cooler mix

ULife of surface improves

Worker comfort

(Easier to roll doesn’t stay in tender zone as long
Doesn’t promote steam bumps

LDoesn’t reactivate crack seal material as fast
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Thank You, Any Questions?
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