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Coal combustion products
worldwide: On the stretch from
suitability to sustainability

Thomas Adams, Craig Heidrich, Jinder Jow and Joachim Feuerborn

Coal is used worldwide for energy and heat
production with pros and cons and restric-
tions or phase-out decision in parts of the
world for environmental reasons. Based on
published commitments from more than 90 %
coal use in Annex I countries will be phased
out by 2050.

During COP28 in December 2023, Dubai
more than 200 parties confirmed the 1.5 de-
gree celsius limit and agreed to triple the
amount of renewable energy capacities, with
priority market access. Throughout regions of
the world markets for coal combustion prod-
ucts (CCPs) users are increasingly dealing
with the consequences today, i.e. CCP quality
issues arising from discontinuous operation
and less available CCPs for construction.

In parallel to these developments the increased
utilization of CCPs in Annex I countries is be-
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ing driven by resource sustainability and low-
er carbon material demand, whereas in other
parts of the world markets have not developed.
Sustainability is becoming increasingly im-
portant driver for construction. In particular,
construction materials have to prove their low
carbon benefits or misfits in the form of Envi-
ronmental Product Declarations which are
becoming mandatory in some countries.

To serve construction markets ‘harvesting’
CCPs from long-term storage is increasingly
being embraced as phase out of coal energy
escalates throughout the world. Research into
harvested CCPs, use of other types of coal ash
with and without processing needs, and blends
with other materials are developing. The de-
velopments are partly already covered in
standards and guidelines. The report gives an
update on the situation with CCPs worldwide,
on partly necessary sustainability aspect and
developments in standards.

Introduction

Developments in Regulations - Conference
of the Parties — COP 28 in Italy. From 30
November till 12t December World leaders,
environmental activist and campaigners of
nearly 200 countries met in Dubai/VAE for
the 28™ meeting of the Conference of the
Parties (COP). The conference aims of keep-
ing within reach the Paris Agreement tar-
get of limiting global warming to 1.5°C. The
International Energy Agency (IEA) conclud-
ed that “for the first time, governments rec-
ognised that to achieve this target, energy-
related emissions need to reach net zero by
2050, and they set key goals to help meet
this objective including tripling global re-
newable energy capacity and doubling glob-
al energy efficiency improvements by 2030,
accelerating the transition away from fos-
sil fuels, and deploying emerging technolo-
gies, such as low-emissions hydrogen and
carbon capture [1].

The summary document provides an over-
view of the key outcomes of global climate
action (Figure 1) across the four pillars
set by the COP28 Presidency [2]:

— fast-tracking a just, orderly, and equitable
energy transition;
- fixing climate finance;
— focusing on people, lives and livelihoods;
and
— underpinning everything with full inclu-
sivity.
The background information used in analys-
ing the key outcomes is based on several
sources. These include (but are not limited
to) summary documents by the COP 28
Presidency on the thematic days, the World
Climate Action Summit, as well as its Mid-
point Summary report, daily newsletters
(a.k.a. ‘“Top of the COP’) published by the
High-Level Champions, and the secretariat’s
work in collecting announcements made at
COP28 through the Global Climate Action
Portal, including the call for announcements
to all participants throughout COP28. The
full list of announcements and initiatives
tracked can be found on the Portal’s Event
Tracking Page [2].

The IEA, in collaboration with UN Climate

Change, is closely tracking progress towards

the energy objectives established at COP28.

At the request of governments, this work is

to support the full and timely implementa-

tion of the energy promises made in Dubai

by identifying pathways forwards and pro-

viding policy makers with advice on acceler-

ating national and secure clean energy tran-

sitions. This assessment is based on the [EA’s

Net Zero Emissions by 2050 Scenario, as

well as the latest data and analysis [3]. The

global tracking indicators are:

- Triple renewable power capacity globally
by 2030

— Double the global rate of energy efficiency
improvement by 2030

— Accelerate efforts to phase down unabat-
ed coal power

— Accelerate efforts globally towards net
zero emission energy systems well before
or by around mid-century

— Transition away from fossil fuels in energy
systems

— In ajust, orderly and equitable manner
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Fig. 1. Global coal phase out announcements and status [6].

— Accelerate zero and low-emissions tech-
nologies

— Substantially reduce methane emission by
2030

— Accelerate the reduction of emission from
road transport

— Phase out inefficient fossil fuel subsidies

Negotiations at COP28 concluded with the
“UAE Consensus”. One notable element of
which was the agreement on a global “tran-
sition away from fossil fuels in energy sys-
tems, in a just, orderly, and equitable man-
ner, accelerating action in this critical dec-
ade, to achieve net zero by 2050 in keeping
with the science.” This is the first time that
fossil fuels have been collectively mentioned
in a COP agreement, although there was a
commitment to “phase down unabated coal
power” at COP26.

Aswith other COP outcomes, the agreement
is non-binding, and the mechanisms for im-
plementing this commitment will be critical.
However, including this language in the
COP agreement is expected to trigger initia-
tives and actions at future COPs, and intend-
ed to spur “real-world” action by companies
and other stakeholders [4].

Similar agreements have already been

reached within a meeting of Group of Seven

(G7) which is an informal forum that brings

together Italy, Canada, France, Germany,

Japan, the United Kingdom, and the United

States of America. The European Union also

participates in the Group and is represented

at the summits by the President of the Euro-
pean Council and the President of the Euro-
pean Commission. From 28-30 April, the

G7 Minister’s on Climate, Energy and Envi-

ronment met in Turin, Italy. Considering

the outcome of COP28 regarding a path-
way to a reduction of fossil fuels in the en-
ergy sector to achieve net-zero by 2050 and
identified measures to limit the rise in tem-
perature to within 1.5° compared to pre-in-
dustrial levels. The G7 ministers committed

to [5]:

— phase out existing unabated coal power
generation in our energy systems during
the first half of 2030s or in a timeline con-
sistent with keeping a limit of 1.5°C tem-
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perature rise within reach, in line with
countries’ net-zero pathways;

— reduce as much as possible, in the mean-
while, the utilization of unabated coal
power generation plants in our energy
systems to a level consistent with keeping
the limit of 1.5 °C temperature rise within
reach;

— take concrete and timely steps in this re-
gard as part of the policies that inform
and implement the next NDC;

— promote cooperation with countries and
international partners including the fi-
nancial sector towards the end of the ap-
proval of new unabated coal-fired power
plants globally as soon as possible;

— call on private finance institutions to con-
tinue working with governments to ena-
ble the transitioning away from unabated
coal power and end support for new una-
bated coal power.

Trends in coal production
and use

The data includes commercial solid fuels
only, i.e. bituminous coal and anthracite
(hard coal), and lignite and brown (sub-bi-
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tuminous) coal, and other commercial solid
fuels. Includes coal produced for Coal-to-
Liquids and Coal-to-Gas transformations.

Apparently, based on the Figure 2, China
has become the largest coal production and
use country after 1990 and had more than
50% production globally in recent years.
India is also catching up as the second large
coal production and use country now as
also other Asian countries which are not
listed [7].

Ember’s reported in its recent Global Elec-
tricity Review [8] that coal generation fell a
record 4% (-346 TWh) in 2020. Coal how-
ever remains the world’s single largest pow-
er source, generating 34 % of global electric-
ity in 2020 (8736 TWh). China has more
than 50% coal power capacity globally as
showninFigure 3.

Electricity from coal would needs to fall by
14 % every year this decade to put the world
on course for net zero by 2050 as reported by
Ember. OECD countries are expected to do
the heavy lifting by exiting coal for power by
2030 and the rest of the world by 2040 [8].

The top 25 countries by the total terawatt-
hours (TWh) of coal-fired electricity are
rank in the above figure for 2020. The top
four (4) countries are China, India, the Unit-
ed States and Japan — are responsible for
over three-quarters of the world’s coal-fired
electricity (76%, 6,626 TWh). Whereas
South Africa, India, Sebria, Poland and Ka-
zakhstan make up the top five countries
with the largest reliance on coal electricity.
China, Indonesia, Vietnam, Kazakhstan and
Serbia are continuing to increase total coal
generation capacity.

Global coal demand reached a record high in
2022 amid the global energy crisis, rising by
49 year-on-year to 8.42 billion tonnes. 2023
however coal demand is expected to fall in
advanced economies, with the largest de-
clines in EU and USA of around 20 %. Reduc-
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Fig. 2. Coal Production by selected countries [7].
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Ranking of countries by coal generation (TWh) in 2020
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Fig. 3. Top 25 countries using coal for energy generation

tions in USA and especially EU are being
driven by Green Deal — Carbon neutral by
2050 and closure of coal-fired power sta-
tions.

Other advanced economies like Korea, Ja-
pan, Canada and Australia will have more
modest declines. Growth is forecast across
China (~5%), India (~8%), Indonesia, Vi-
etnam and Philippines which together rep-
resent more than 70% of global coal de-
mand offsets declines in other countries [9].

Coal combustion products -
Roles and options in a
circular economy

The changing regulatory environments and
international agreements to reduce reliance
on coal energy as discuss above impact on
operating conditions for coal fired power
plants can lead to adverse effects on quality,
consistency and availability as the beneficial
use of CCPs as raw materials in construction
materials.

Globally, various terms continue to prolifer-
ate to describe CCPs. Terms including coal
ash, pulverized fuel ash, coal utilization by-
products (CUBs), coal combustion by-prod-
ucts (CCBs), coal combustion residues
(CCRs), coal combustion wastes (CWRs)
and others are used to describe what are ba-
sically the same materials.

Precise understanding and consistent defini-
tions are important in drafting effective
regulations and standards. In an attempt to

—

8.

facilitate precision and consistency the
members of the World Wide Coal Combus-
tion Products Network (‘WWCCPN’ [10] or
‘Network’) have collaborated to harmonize
terminology and to promote CCPs as the
consistent nomenclature.

This terminology is a more positive view and
is in keeping with the concept of industrial
ecology and circular economy principles be-
ing an approach which seeks to reuse one
industry’s by-products as another industry’s

Coal combustion products worldwide

raw material. The WWCCPN global defini-
tions for coal combustion products are given
inTable 1.

Building upon these consistent definitions,
unambiguous regulatory classifications can
be developed which create important under-
standing about the positive experiences re-
garding utilization and transport.

Table 2 gives an update on the classifica-
tion status of CCPs in countries reported by
the WWCCPN. Generally, no major changes
in classification have been observed other
than a recent change in classification for In-
donesia where the Government has deregu-
lated several industrial by-products from the
list of hazardous and toxic (B3) waste in-
cluding fly ash and bottom ash from coal
burning to industrial resource.

Global production
and utilisation

WWCCPN members share published pro-
duction and utilization data from publicly
available, proven sources or based on coal
consumption data. Based on collated data
1.22 billion metric tonnes of coal combus-
tion products were produced in 2022.

Table 3 reports on Annual Production,
Utilization Rates by Country in 2022. The
largest coal combustion product producing
countries continue to be China, India, Eu-
rope, other Asia and the USA.

Global CCP production totaled 1.1 [2019].
1.2 [2017] and 0.78 [2010] billion metric
tonnes which shows very little global growth
in CCP production.

The utilization varies widely in the countries
discussed in this paper depending on the
type of coal and the combustion technology
resulting in respective properties decisive
for use. Utilisation rates, where use is report-

Tab. 1. WWCPN global definitions for coal combustion products [10].

Coal Combustion Products

Coal combustion products (CCPs) include fly ash, bottom ash, boiler

slag, fluidized-bed combustion (FBC) ash, or flue gas desulfurization
(FGD) material produced primarily from the combustion of coal or
the cleaning of the stack gases of coal fired power stations. The term
coal ash is used interchangeable for the different ash types.

Fly ash

The finer ash produced in a coal fired power station, which is

collected using electro-static precipitators. This is also known as
Pulverised Fuel Ash (PFA) in some countries. About 85+ % of the ash

produced is fly ash.

Furnace Bottom Ash (FBA)

The coarse ash that falls to the bottom of a furnace. The molten ash

adheres to the boiler tubes, eventually falling to the base of the
furnace. ..... Usually <15 % of the ash produced is FBA

Cenospheres

Hollow ash particles that form in the furnace gas stream. They float

on water and are usually collected from lagoons, where ash/water
disposal systems are being used.

Conditioned ash

Where fly ash is mixed with a proportion of water (10 to 20 % by dry

mass typically) in order that it can be transported in normal tipping
vehicles without problems with dust for sale or disposal.

Flue Gas De-sulfurisation

Where a source of calcium is injected into the furnace gas stream to

remove sulfur compounds. The sulfur compounds convert the
calcium carbonate to calcium sulfate, or gypsum, which is used in the
wallboard industry for general construction

Harvested CCPs

The removal, or reclamation, of CCPs from an active or inactive

storage area for the purpose of beneficial use.
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Tab. 2. Environmental Classification Systems adopted by Country [10].

Countries Defined Defined Basel REACH lint’'L Utilis.
as E Convention | adopted Treaty on Env.

Waste haz.waste adopted Mercury? Condit.
United States Yes No Yes No Yes Yes
Australia Yes No Yes No No4 Yes
Canada Yes No Yes Ref Yes Yes
China Yes No Yes Yes? Yes Yes
Europe Yes' No Yes Yes Yes* Yes
India Yes No Yes No Yes Yes
Indonesia Yes No Yes No Yes Yes
Israel No No Yes No No Yes
Japan Yes No Yes No Yes Yes
Russia Yes No Yes No Yes4 Yes
South Africa Yes No Yes No Yes4 Yes

1 - in some member states defined as by-products or products

2 - China REACH is similar to EU REACH

3 - International Treaty on Hg, under UN Environment Program;

4 - partly not ratified yet

Tab. 3. Production and Utilisation Rates of CCPs by Country 2022-[10].

Country/Region Production (Mt) Utilisation (Mt) Utilisation Rate %
6.6

Australia 10.6 62 %
Asia 724.5

- China 650.0 388.0 60 %

- Korea 7.5 6.2 83 %

- Other Asia 67.0 0%
Canada 3.4 0%
Europe 75.0

- EU15 15.0 18.0 120 %
India 282.8 282.7 100 %
Japan 121 11.7 97 %
Middle East & Africa 345 2.4 7%
Israel 0.5 0.5 100 %
United States of America 45.5 29.3 64 %
South America 8.6 0%
Russian Federation 17.4 5.0 29 %
Total 1215.4 750.8 62 %

ed range from 7% [Middle East & Africa] to
more than 120% in Europe resulting from
harvesting CCPs from long-term storage.

The countries with a high utilization rate
also demonstrate an existing market where
CCPs are used regularly according to exist-
ing regulations and can easily be put into the
market. CCPs are mostly used in cement and
concrete applications, especially those with
siliceous properties (or class F). Further-
more, they are used in road construction,
especially when stocks are available, and for
filling applications.

Calcareous coal ashes are mostly used for
reclamation or, due to their hydraulic prop-
erties, as binders. FGD gypsum is predomi-
nantly used as raw material for the gypsum
industry in different applications including
manufacture of wallboard and plaster, in the
cement industry as a setting regulator as
well as a fertilizer in agricultural applica-
tions. With their use CCPs replace natural

46 | vgbe energy journal 92024

materials and grant energy savings for their
production. They also contribute to the sus-
tainability of construction products and con-
struction as climate neutrality has also to be
considered by them.

Selected production,
utilisation, by country / region

United States of America -- American Coal
Ash Association (ACAA) most recent pro-
duction and use data is for 2022. In addition
to production in power plants, the ACAA are
estimating harvested ash use in concrete
products of approximately 1.8 million tons.
Data on the quantity of harvested ash use in
the production of portland cement is not
currently captured.

ACAA reports Standards (ASTM’s) continue
to be important tools to facilitate CCP use.
There are some issues in the balloting pro-
cess at ASTM currently. They will not be re-

solved prior to WOCA. There is some mild
interest in getting further information on
fluidized bed combustion ash performance
in concrete mixtures, but no one has stepped
forward with the funds and the time for do-
ing the research.

Considerable time and money is being spent
by the U.S. Federal Government on PCRs
and EPDs. The General Services Administra-
tion, Federal Highway Administration, and
the EPA are leading the charge. They are
aiming at having a robust labeling program
operating in late 2024. The labels will pre-
sent information on the embodied carbon in
construction materials to assist the potential
user in selecting the best source for their
project. At this time, the focus is on asphalt,
concrete, glass, and steel only.

Australia -- Based on the published Ash De-
velopment Association of Australia (ADAA)
membership survey results the beneficial
use of coal combustion products (CCPs)
during 2022 resulted in 6.59 million tonnes
or 62 % being beneficially used, resulting in
the conservation of energy finite natural re-
sources, and the reduction of carbon emis-
sions through the recovery of CCPs being
mineral by-product resources.

The survey results for CCP production and
end uses for the period January to Decem-
ber 2022 discussed in this report are shown
in Table 3. Over the survey period more
than 79 million tonnes of thermal coal was
consumed to generate vital energy to sup-
port the Australian economy. Some 10.3
million tonnes of all CCPs were produced
with 62% being effectively utilised within
various civil and construction applications
throughout Australia.

Total CCPs produced reduced over the re-
porting period by 0.8 million tonnes, with
the longer-term trend of coal powered en-
ergy continuing to decrease. This decline is
consistent with ongoing planned closures of
coal fired power stations and reduced de-
mand for thermal coal as an energy source,
coupled with ongoing energy reforms, re-
newable energy targets (RET) and state gov-
ernment privatisation agenda for electricity
over the past several years.

Early, 2023 the NSW Government have
made a $ 3.25 million commitment to future
investment to support construction material
industry efforts to explore and identify in-
vestment opportunities pathways for har-
vesting of stored coal combustion products
within NSW into existing and new markets
to further reduce carbon emissions and mit-
igate climate change in NSW. Within NSW
the energy economy is forecast to transition
out of coal fired power stations by the end of
2040 as showninFigure 4.

Nationally, the Australian Energy Market
Operator [11] has reported the most likely
scenario is about 90 % of the current 21 gi-
gawatts of coal capacity would retire by
2034-35 and all by 2038. Even in its “pro-
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Fig. 4. Planned staged closure of Australian coal-fired power stations [11].

gressive change” path, only 4GW of coal
generation would remain in 2034-35.
Should the forecasts materialize, harvesting
of the existing stored CCPs will need to fur-
ther accelerate.

Europe -- For Europe, the phase-out is noth-
ing new (Figure 5) and the update of the
phase-out date will only cause confusion as
France has announced the phase-out first for
2022 and has corrected to 2027 as also Italy.
Germany was with 2038 but announced al-
ready earlier a target of 2030, and the UK
has anyway reduced already a lot and an-
nounced the complete phase-out within this
year. Beside the permits to operate coal-
fired power plants also the operational time
of such plants and the way of operation has
to be considered. Therefore, beside availa-
bility, plants operators have to consider also
the economics.

Consequently, the production of CCPs has
decreased in Europe, especially in some
Western European countries (out of EU15).
The CCP production in coal-fired power
plants in Europe still totals to about 75 mil-
lion tonnes with decreasing tendency. Be-
side fresh production in power plants, espe-
cially fly ash is re-used from stocks and
stocks with fly ash and bottom ash are under
investigation. The experience with re-use
from stock for filling applications is already
since more than 50 years, with re-drying for

No coal in energy mix:

cementitious application about 30 years.

Contrary to the development in CCPs pro-
duction the demand for low or carbon neu-
tral raw materials and especially additions
in the cement and concrete industry is grow-
ing as also the construction industry and the
constructions have to become carbon neu-
tral. The preparation of Environmental
Product Declaration (EPD) is increasingly
important. In Europe, EN 15804 [12] pro-
vides the core rules for the preparation of
EPDs which are precise in product specific
documentations (product category rules —
PCR). The content of the EPDs will become
part of the new harmonised product stand-
ards when revised based on new mandates.

China -- China has more than 50 % coal pro-
duction and coal-fired power capacity and
generation globally, producing more than
50% CCP worldwide, in recent years. In
terms of carbon emission, China also sets to
reach carbon peak in 2030 and carbon neu-
tral in 2060. Starting from 2013, more new
renewable energy capacity was installed
each year than new coal power capacity in
China. At the end of 2023, the total installed
renewable energy capacity exceeded the to-
tal installed coal power capacity the first
time in the history.

In terms of CCP utilization, China still has
more than 85% in building and construc-

Albania, Cyprus, Estonia (oil shale), Iceland, Latvia, Lithuania, Luxembourg,

Malta, Norway, Switzerland

No phase out under discussion: Bosnia-Herzegowina, Kosovo, Serbia, (Poland), (Turkey)
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tion, particularly for cement, concrete, and
wall materials. However, most of newly es-
tablished large coal-fired power plants are
located in the remote area and very close to
the local coal mining area. Each of them
typically produces more than 1 million tons
of CCP annually, far exceeding local build-
ing and construction market needs. There-
fore, local road construction, coal mine un-
derground back-filling, and coal mine sub-
sidence area refilling are three important
applications for their CCP utilization. The
relevant implementation and pollution con-
trol standards are also needed to support
these three applications for the large quan-
tity utilization to increase the utilization
rate.

Updates on
international standards

Fly ashes are used worldwide for the pro-
duction of cement and concrete and other
construction. Already in 2019, the WWC-
CPN has compiled international standard
for fly ash in cement and concrete to inform
about similarities and major differences.
Table 4 provides the basic information
about scope and definition in international
standards. The definition cover fly ash from
hard coal and lignite resulting in siliceous
(class F) or calcareous (class C) fly ash. In
some definitions a limit for calciumoxide of
10 % is given. This is to highlight the chang-
es in ASTM C 618 where in 2019 the limit
was defined to 18%. Only the European
standard EN 450-1 provides details for co-
combustion. In the most recent revision the
title of ASTM C 618 was modified to “coal
ash” to address also the use of harvested ash
and ground bottom ash.

In Table 5, the chemical and physical re-
quirements of the international standards
are compiled. For harvested fly ash and fly
ash with ground bottom ash an additional
fineness criterion on the 1501 sieve was in-
troduced. This followed the example of the
Canadian standard which will be incorpo-
rated in the next update of this compilation.
In India, part 2 of IS 3812 provides the re-
quirements for bottom ash, mound ash and
pond ash.

The recent changes in the standard compar-
ison of fly ash used for cement and concrete
is the most important and popular one for
international interest. Other important ap-
plication standards for CCPs utilization es-
tablished in different countries or regions
may be further explored and shared in the
future.

Net zero accelerating
circular economy

In recent years, there has been a growing
recognition of the need to shift towards a
circular economy, where waste is minimized
and resources are reused and recycled. This
shift is particularly relevant in the context of
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Tab. 4. Fly ash used for concrete from standards of selected countries and regions [10].

Australia/ .
-m“ New Zealand m“m

coal

covers
“conditioned”
ash (humidity
for handling)

solid material
extracted from

coal

ash collected by
the dust

the flue gases of collector from
boiler fired with the flue gas of

pulverized coal

fly ash from
fluidised bed
combustion

the pulverized

coal combustion

boiler

anthracite, bituminous,

anthracite, bituminous,

subbituminuous, lignite subbituminuous, lignite

from burning of ground
or pulverized or crushed

coal or lignite

covers processing to

modify physical or
chemical
characteristics

siliceous pulverized fuel class F fly ash from
ash for use with CaO,e,¢. cOmbustion of
less than 10 %; from
anthrazit or bituminous

coal /

calcareous pulverized
fuel ash for use with
CaO,eact, Not less than
10 %; from lignite or

siliceous fly ash
from pulverized

anthracite or coal with
bituminous coal; CaO,eact. lESS
Class C fly ash from than 10 %;

combustion of lignite of
sub-bituminous coal,
Ca0210%

calcareous fly
ash for use with
Ca0,cact With
more than 10 %

sub-bituminous coal

type of coal coal
coal
co-combustion
materials;
-max 40 or 50 %
by mass in case
of green wood;
-ash amount
from CCM
covers covers fly ash
processing and bottom ash
(of FA from fresh from fresh
prodution) production and
from stock
definition fine powder of  class F - coal ash
mainly spherical, that meets appl.
glassy particles, requirements...
derived from This type of ash
burning of has pozzolanic
pulverised coal, properties
with or without class C- coal ash
cocombustion that meets appl.
materials, which requirements...
has pozzolanic Pozzolanic and
propertiesand  some
consists cementitious
essentially of properties
SiO, and Al,O3
excluded municipal and
industrial waste
incineration
ashes do not
conform to the
definition
comment also used in

Israel (S511209);
deviating for fuel
and conformity
control

coal combustion products (CCPs), which are
generated as a byproduct of coal-fired power
plants and have traditionally been treated as
waste.

However, there is now increasing interest in
harvesting CCPs for use in various applica-
tions, including construction materials, ag-
riculture, and even cosmetics. This emerg-
ing trend is driven by several factors, includ-
ing the need to reduce waste, the desire to
conserve resources, and the recognition of
the potential economic benefits of CCPs.

One example of the use of CCPs in the circu-
lar economy is their incorporation into con-
crete. Fly ash, a CCP, can be used as a re-
placement for cement in concrete, reducing
the need for virgin materials and lowering
the carbon footprint of the concrete. Other
CCPs, such as gypsum, can be used in the
production of drywall and other construc-
tion materials.

In addition to construction materials, CCPs
can also be used in agriculture. For example,
some CCPs contain nutrients that are benefi-
cial for plant growth, and can be used as a
fertilizer. Other CCPs, such as flue gas desul-
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requirement for bottom

ash, pond ash and

mound ash are given in

IS 3812-2

furization gypsum, can be used to improve
soil quality and reduce soil acidity.

Overall, the shift towards the harvesting of
CCPs for the circular economy represents a
significant opportunity to reduce waste,
conserve resources, and create economic
value. However, it also requires careful con-
sideration of the potential environmental
and health impacts of CCPs, as well as the
need for appropriate regulation and man-
agement of these materials.

PCR’s and EPD’s just another
cost to business?

PCR’s and EPD’s are being touted as the sil-
ver bullet required to validate industry
claims as we drive towards Net Zero goals.
For example, the U.S. federal government
has committed significant fiscal resources
through the Inflation Reduction Act (IRA)
and agencies like the U.S. Environmental
Protection Agency (EPA) to influence feder-
al procurement, drive significant emissions
reductions over the next decade, and lay the
groundwork for long-term decarbonization

ashes from municipal
and industrial waste
incineration;

ashes from fluidised
bed combustion

ashes are
subdivided by
types of coal
resulting in
siliceous

and calcareous
ash,

as well as for
use in 4 differnt
applciations:

of manufacturing sectors. In particular, the
development and adoption of more environ-
mentally preferable construction materials
necessary to build the infrastructure of the
future [13].

Environmental Product Declarations (EPDs)
provide information about the environmen-
tal impact of a product throughout its lifecy-
cle, from raw material extraction to dispos-
al. As the construction industry becomes
increasingly focused on sustainability, EPDs
are likely to have a significant impact on the
industry. Some thoughts about the potential
impacts that the emergence of EPDs may
have on the construction industry:

— Improved Environmental Performance:
EPDs can help construction companies
make more informed decisions about the
environmental impact of the materials
they use. By providing transparent data
on a product’s environmental impact,
EPDs can incentivize manufacturers to de-
velop more sustainable products, and
construction companies to select more en-
vironmentally friendly materials.

- Increased Transparency: EPDs can help
increase transparency in the construction
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Tab. 5. Classification and specification of fly ash used for concrete from standards of selected
countries and regions (compiled by [10]).
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industry by providing clear and compara-
ble information on the environmental im-
pact of different products. This can make
it easier for construction companies to
evaluate and compare the environmental
impact of different products and make
more informed decisions.

— Changes in Procurement: The use of
EPDs may drive changes in procurement

practices, with more emphasis placed on
selecting products with lower environ-
mental impacts. This could lead to a shift
in the types of materials and products that
are commonly used in the construction
industry, as well as changes in the sourc-
ing and supply chains for these materials.
— Compliance and Regulation: As govern-
ments around the world introduce new

Coal combustion products worldwide

regulations aimed at reducing carbon
emissions and promoting sustainability,
the use of EPDs may become more wide-
spread and even mandatory. This could
drive widespread changes in the construc-
tion industry as companies adapt to meet
these new requirements.

Overall, the emergence of EPDs is likely to
have a significant impact on the construc-
tion industry, driving increased sustainabil-
ity and environmental responsibility. As
companies increasingly prioritize sustaina-
bility, the use of EPDs will likely become
more widespread, leading to significant
changes in the types of materials and prod-
ucts used in the construction industry.

Having said the above, Product Category
Rules (PCR) are of great importance in the
development of Environmental Product
Declarations (EPD) for the construction in-
dustry. That is, PCR’s are essential in the de-
velopment of EPDs as it provides a standard-
ized approach to environmental assessment,
which ensures that the results obtained are
reliable, consistent, and comparable. A PCR
helps to ensure that the environmental per-
formance of products is assessed using a
consistent methodology, which allows for
accurate comparisons of products and mate-
rials within the same category.

Product Category Rules (PCR) can be
thought of as the “grammar” of Environ-
mental Product Declarations (EPD) for the
construction industry. Just as grammar pro-
vides a set of rules for constructing sentenc-
es and communicating effectively, PCR pro-
vides a standardized approach to environ-
mental assessment and reporting.

In the same way that good grammar ensures
that a message is clear, concise, and easily
understood, PCR ensures that the environ-
mental performance of construction prod-
ucts is assessed using a consistent methodol-
ogy, making the results reliable, consistent,
and comparable. This allows designers, con-
tractors, and consumers to make informed
decisions based on accurate and transparent
information.

Just as grammar evolves over time to reflect
changes in language and usage, PCR also
evolves to reflect changes in technology,
knowledge, and best practices. By providing
a clear framework for environmental assess-
ment and reporting, PCR can drive innova-
tion and encourage the development of
more sustainable products and processes in
the construction industry.

Conclusions

Coal is used worldwide for energy and heat
production with pros and cons and restric-
tions or phase-out decision in parts of the
world for environmental reasons. Based on
published commitments from more than 90
% coal use in Annex I countries will be
phased out by 2050.
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Coal combustion products worldwide

The worldwide production of CCPs is great-
er than 1.2 billion tonnes with utilization
rates from 7 to more than 120 %. For the uti-
lization of CCPs legal and technical require-
ments have to be considered. The disloca-
tion between markets and jurisdictions
across the globe continues with some con-
tinuing to refer to CCPs either as waste or
resources, by-products or products and used
widely in construction applications.

In recent years, there has been a growing
recognition of the need to shift towards a
circular economy, where waste is minimized
and resources are reused and recycled. This
shift is particularly relevant in the context of
coal combustion products (CCPs), which are
generated as a byproduct of coal-fired power
plants and have traditionally been treated as
waste.

However, there is now increasing interest in
harvesting CCPs for use in various applica-
tions, including construction materials, ag-
riculture, and even cosmetics. This emerg-
ing trend is driven by several factors, includ-
ing the need to reduce waste, the desire to
conserve resources, and the recognition of
the potential economic benefits of CCPs.

Through the WWCCPN we continue to pro-
mote consistent terminology and classifica-
tion of by-products from coal combustion as
coal combustion ‘products’ (CCPs) — which
contribute significantly as raw material in
construction applications considering their
properties.

CCPs contribute to the circularity and finally
also the sustainability of products and con-
structions. The members of the World-Wide
Coal Combustion Products Network will
continue to promote, coordinate and inform
the public, industry and governmental enti-
ties about the beneficial environmental,
technical and commercial uses of Coal Com-
bustion Products.
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Kurzfassung

Kraftwerksnebenprodukte weltweit:
Auf dem Weg von der Eignung zur
Nachhaltigkeit

Kohle wird weltweit zur Energie- und War-
meerzeugung genutzt, mit Vor- und Nachtei-
len sowie Einschrdnkungen oder Ausstiegs-
beschliissen in Teilen der Welt aus Umwelt-
griinden. Basierend auf verdffentlichten
Verpflichtungen zum Kyoto-/Paris-Protokoll
wird die Kohlenutzung in mehr als 90 % der
Ldnder des Anhangs I bis 2050 auslaufen.

Auf der COP28 im Dezember 2023 in Dubai
bestdtigten mehr als 200 Parteien das
1,5-Grad-Celsius-Limit und einigten sich
darauf, die Kapazitdten fiir erneuerbare
Energien zu verdreifachen und ihnen einen
bevorzugten Marktzugang zu gewdhren. In
allen Regionen der Welt haben die Nutzer
von Kraftwerksnebenprodukten der Kohle
(CCPs) zunehmend Folgen zu bewdltigen,
d.h. mit Qualitdtsproblemen bei CCPs, die
durch den diskontinuierlichen Betrieb ent-
stehen, und mit weniger verfiigbaren CCPs
fiir den Bausektor.
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Act Programs to Reduce Greenhouse Gas

Emissions Associated with Construction

Materials and Products https://www.epa.

gov/newsreleases/epa-seeks-input-infla-

tion-reduction-act-programs-reduce-
greenhouse-gas-emissions |

[10]

[11]

[12]

[13]

Parallel zu diesen Entwicklungen wird die
verstdrkte Nutzung von CCPs in Ldndern des
Anhangs I durch Ressourcennachhaltigkeit
und eine geringere Nachfrage nach kohlen-
stoffarmen Materialien vorangetrieben,
wdhrend sich in anderen Teilen der Welt die
Mirkte nicht entwickelt haben. Nachhaltig-
keit wird zu einem immer wichtigeren Fak-
tor im Bauwesen. Insbesondere Baumateria-
lien miissen ihre kohlenstoffarmen Vorteile
oder Nachteile in Form von Umweltprodukt-
deklarationen nachweisen, die in einigen
Ldndern bereits vorgeschrieben sind.

Um den Bedarf des Bausektors zu decken,
nimmt der Riickgriff von CCPs aus Langzeit-
lagern zu, da der Ausstieg aus der Kohleener-
gie weltweit voranschreitet. Die Forschung
zu diesen CCPs, zur Verwendung anderer
Arten von Kohleasche mit und ohne Verar-
beitungsbedarf und zu Mischungen mit an-
deren Materialien entwickelt sich weiter. Die
Entwicklungen sind teilweise bereits in Nor-
men und Richtlinien enthalten. Der Bericht
gibt einen aktuellen Uberblick tiber die Situ-
ation mit CCPs weltweit, iiber teilweise not-
wendige Nachhaltigkeitsaspekte und Ent-
wicklungen bei Normen. |
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vgbe Events | Events

vgbe Events 2024 | Please visit our website for updates!

Congress/Kongress
vgbe | Congress 2024 ==
vgbe | Kongress 2024 B

Call for Papers!

Ve

11 & 12 September 2024
Potsdam, Germany

Contact

Ines Moors

t +49 201 8128-222

Angela Langen

t +49201 8128-310

e vgbe-congress@vgbe.energy

be

RGY IS US

vgbe/VEO Expert Event
River Management and Ecology

21 and 22 May 2024
Salzburg, Austria

\/]
ViN

Contact

Eva Silberer

t +49201 8128-202

e eva.silberer@vgbe.energy

Konferenzen | Fachtagungen

DIHKW 2024

Energieversorgung Deutschlands -
Chancen und Risiken

Fachtagung mit Fachausstellung

16. und 17. April 2024
Garmisch-Partenkirchen, Deutschland
Kontakt

Jennifer Kulinna

t +49201 8128-206

e vgbe-dihkw@vgbe.energy

vgbe KELI 2024
Elektro-, Leit- und Informations-
technik in der Energieversorgung

mit Fachausstellung
14 to 16 May 2024
Bonn, Germany

Contact

Ulrike Troglio

t +49201 8128-282

e vgbe-keli@vgbe.energy

vgbe Dampfturbinen

und Dampfturbinenbetrieb 2024
vgbe Steam Turbines and
Operation of Steam Turbines 2024

/N

N
Z

mit Fachausstellung/

with Technical Exhibition

28 and 29 May 2024

Wurzburg, Germany

Contact

Diana Ringhoff

t +49201 8128-232

e vgbe-dampfturb@vgbe.energy

vgbe Chemiekonferenz 2024 S L
vgbe Conference Chemistry 2024 V-

/N

mit Fachausstellung/

with Technical Exhibition

22 to 24 October 2024
Potsdam, Germany

Contact

Ines Moors

t +49 201 8128-222

e vgbe-chemie@vgbe.energy

Seminare | Workshops

Basics Wasserchemie
im Kraftwerk

vgbe | Online-Seminar
21.und 22. Februar 2024

Kontakt

Eugenia Hartmann

t +49 201 8128-266

e vgbe-wasserdampf@vgbe.energy

Information on all
events with exhibition
Auskunft zu allen
Veranstaltungen

mit Fachausstellung

t +49201 8128-310/-299
e events@vgbe.energy

Updates www.vgbe.energy

Wasseraufbereitung

vgbe | Seminar

20.und 21. Méarz 2024

Velbert, Deutschland

Kontakt

Eugenia Hartmann

t +49201 8128-266

e vgbe-wasseraufb@vgbe.energy

Flue Gas Cleaning 2024

/]
/N

Workshop

22 and 23 May 2024
Frankfurt a.M., Germany
Contact

Ines Moors

t +49 201 8128-222

e vgbe-flue-gas@vgbe.energy

Chemie im
Wasser-Dampf-Kreislauf

vgbe | Seminar

13. und 14. November 2024
Kontakt

Eugenia Hartmann

t +49 201 8128-266

e vgbe-wasserdampf@vgbe.energy

Offshore Windenergieanlagen -
Arbeitsmedizin 2024

Fortbildungsveranstaltung

6.und 7. September 2024
Emden, Deutschland

Kontakt

Dr. Gregor Lipinski

t: +49 201 8128 272

t +49 201 8128-272

e gregor.lipinski@vgbe.energy

Immissionsschutz- und
Storfallbeauftragte 2024

Fortbildungsveranstaltung

26. bis 28. November 2024
Ho6hr-Grenzhausen, Deutschland
Kontakt

Stephanie Wilmsen

t +49 201 8128-244
e vgbe-immission@vgbe.energy

Exhibitions and Conferences

E-world energy & water

20. bis 24. Februar 2024
Essen, Deutschland

www.e-world-essen.com

Enlit Europe 2024

22 to 24 October 2024
Milan, Italy

www.enlit-europe.com/

56. Kraftwerkstechnisches
Kolloquium

8. und 9. Oktober 2024
Dresden, Deutschland

https://t1p.de/tud-kwt (Kurzlink)

vgbe energy journal 1/2 -2024 | 95



	vgbe energy journal 0000-00.pdf
	vgbe energy --- Homepage www.vgbe.energy
	vgbe energy ---- EVENTS
	vgbe energy journal ... more about




