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Review of Early Beneficial Use

A1900: Industries and utilities burned coal, primarily in stoker
bollers.

AThe stokers created more bottom ash (cinders) than fly ash; 80:20
ratio.

A1910: Francis Straub, a brick mason from Pittsburgh, decided to use
these cinders.

A1913: The manufacturing of fCinder

AHarmon S. Palmer invented the first commercially successful Block
Machine in 1900



So, in the early 1900s the country had
abundant coal ash and the right
technology. Thus, a major industry
was born in the US.

Fast Forward to 2018: the

fundamental technology of making
blockhasndét changed all
much in over 100 years

Photo: Courtesy Besser Company



What has Changed

A Stokers THPC boilers, creating a 20:80 bottom ash to fly ash ratio.
A Abundance of ponded and landfill materials.
A Federal and state regulatory pressure to clean up ponds

A $8.9 billion ( + 53 million tons) paver and block industry growing at 5 -8%
annually.

A Desire to beneficiate CCPs
A Desire to lower pond and landfill closure costs.
A LEED Points

A Carbon separation and carbon burn out technologies



Beneficiated CCPsI Lightweight Products (Focus)

A Paversi Patio, Architectural, Roofing
A Synthetic Aggregate

A Bag Concrete Mix

A Backer board

Lightweight is generally 20 -25% lighter.

The above products may also be normal weight, depending on ash properties.



Pond Recovery Process

Ash is recovered, stacked, dewatered and screened (at pond site).

Primary screen 20 Secondary Screen 3/ 80.

1.
2
3. For this process, the cut i1 s 20 to 3/ 80 (
4. Screened material sent to tipping floor within process facility.

)

This aligns well with the carbon separation/burn out processes, typically
screening for 3/ 80 minus materi al



| t 6s al | about ratil os

A Cement (typically 18-25%) *Low LOI ash from carbon separation/burn out
processes can replace some of the required Portland cement.

A Bottom ash 7 under 12% LOI
A Fly ashi under 12% LOI

A Slagi under 12% LOI

A Admixtures

A Some scrubber residuals; gypsum, DSM, SDA, etc.



BNA Pavers




Manufacturing Plant

A 100,000 TPY capacity

A Typical breakout:
A Pavers; 30,000 tons
A Aggregate; 30,000 tons
A Concrete bag mix; 30,000 tons
A Backer board; 10,000 tons

A Plant footprint: manufacturing &
drying; 100,000 SF, Warehouse,
100,000 SF.

A Zero discharge facility

A Baghouse dust goes back into mix (air
permit)

A Stormwater from the plant property
can be used as mix water

A Screened rejects from the pond come
into the plant via truck and placed
on tipping floor

A Rotary dryer

A Crushing and screeningi paver line
/ backer board line

A Raw materials bins

A Block line or backer board line mixer
A Block machine / extruder

A Curing room

A Crushing sizing for aggregate

A Bagging for concrete mix
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