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> 90% coal use in phased out by 2050

◼ COP 28 significant [200 countries] 

agreement reached on ‘first time’ net zero 

by 2050

◼ Kyoto Annex I countries 

◼ E.g. EU 15 by 2038, Australia by 2040

◼ Kyoto Annex II countries

◼ E.g. China still expanding CFPS grow, 

by commitments beyond +2030
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COP 28 

https://unfccc.int/cop28
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COP 28 – Signals end of fossil “fuels“

https://unfccc.int/cop28
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COP 28 – Global tracking indicators

◼ 3 x renewable power capacity globally by 2030

◼ 2 x global rate of energy efficiency improvement by 2030 

◼ Accelerate efforts globally towards net zero emission by 2050

◼ Accelerate phase out coal power: but in a just, orderly and equitable 

manner

◼ Accelerate zero and low-emissions technologies

◼ Substantially reduce methane emission by 2030

◼ Accelerate the reduction of emission from road transport (electrification?)

◼ Phase out fossil fuel subsidies
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G7 meeting of environmental ministers
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G7- Enviroment Minister – outcome

◼ Phase coal power first half of 2030s or consistent with limit of 1.5°C temperature. 

Track with countries’ net-zero pathways;

◼ Take concrete and timely steps as part of the policies that inform and implement the 
next Nationally Determined Contributions;

◼ Promote cooperation with countries and international partners including the financial 

sector towards the end of the approval of new coal-fired power plants globally as 

soon as possible;

◼ Engage finance institutions to continue working with governments to enable the 

transitioning away from coal power.
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Trends in new coal power

Source: Boom and Bust Coal 2024, Global Energy Monitor, April 2024 
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Coal phase-out annoucements worldwide

https://ourworldindata.org/coal-phase-out
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Coal phase-out in Europe  - status / announcements

Phased out: 2016 Belgium; 2020 Austria, Sweden; 2021 Portugal; 2024 UK

No coal in energy mix: 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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Coal phase-out announcements in Europe
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Coal phase-UK 1st 

October

2024 

https://ember-climate.org/insights/research/the-uks-journey-to-a-coal-power-phase-out/
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EU - Development in energy production
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Coal phase-out announcements in Australia
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Global Production  2022
Table 3. Production and Utilisation Rates of CCPs 

by Country 2022 

Country/Region Production 

(Mt)

Utilisation 

(Mt)

Utilisation 

Rate %

Australia 10.6 6.6 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 60.0

- EU15 15.0 18.0 120%

India 282.8 282.7 100%

Japan 12.1 11.6 97%

Middle East & Africa 34.5 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 1199.9 750.7 62%
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Global definition for CCPs 
Table 1.  WWCPN global definitions for coal 

combustion products[i]

Term Definition

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 (new)

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

storage area for the purpose of beneficial use.

applewebdata://334B6D99-6162-4A76-98F2-529D40449074/
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Green construction with CCPs 

https://gccassociation.org/concretefuture/
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Resource harvesting & conservation 

opportunities with CCPs

◼ Mt Everest  ~1,400 Billion M3 

◼ Global Construction 

Materials use, ~48 Billion M3

◼ Mt Everest consumed every 

30 years

◼ Harvestable CCPs today, 

~100 Billion M3 

◼ ~ 100-150 years of resources 

if economic 
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Development EU: re-use from stock 

Re-use from stock: ongoing and/or developing Ongoing re-use: 

- Regular re-use in France

- since more than 50 years as wet ash

for different applications

- since more than 30 years for cement

and concrete industry after drying

- In other EU countries for cement and 

concrete and for road construction

Developing re-use:  

- Identification of stocks

- Research work on properties of ash 

from stock

- Identification of markets and 

processing technologies

- Huge reserves on stock identified

>500 mill. t.  

of ashes on 

identified

stocks
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- Re-use from stock is practised for more than 50 years in Europe (30 year for also re-drying

- Data for re-use from stock and/or import are covered by the ECOBA statistics. The 

figures from 2010 to 2022 range from 0.4 to 2.2 Mt with increasing tendency. 

- Projects ongoing or newly started in different EU-countries

Availability of ash:   re-use from stock

Development EU: re-use from stock 



+
Development US: production vs demand
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International Standards 

1)  for coal ash that is harvested or containing bottom ash

COUNTRY

Standard

Classification Cat N Cat S Class F ClassC siliceous calcareous spec.grade grade1 grade2 Class F ClassC siliceous calcareous type I type II type III type IV

fine medium coarse

Loss on ignition, max,% <5; <7; <9 (cat A;B;C) 6.0 (12.0) 6 3 4 6 <10;<15 (type I;II)
1)

<3;<5 (type I;II) ≤ 3 ≤ 5 ≤ 8 ≤ 5

CaOfree, max,% ≤ 1.0 ≤ 4.0 <5 (type I;II)

SO3, max,% <3;<5 (type I;II) <5 (type I;II)

Cl, max, % 

CaO, % ≤ 18 > 18
2)

Reactive CaO, max,% < 10 > 10 < 10 > 10

Reactive SiO2, min,% 

SiO2, min % 35 25

SiO2 + AI2O3 + Fe2O3 min,% 70 50 70 50 ≥ 70 ≥ 50 ≥ 70

Na2O equ., max,% < 3 < 1,5 (type I;II)

MgO, max,% 

P2O5 sol., max, mg/kg 

P2O5 % 

Moisture %

Amount retained on   45µm, max,% 40 (+/-10%) 12 15 25 45 ≤ 10 ≤ 40 ≤ 40 ≤ 70

Amount retained on   80µm, max,% <20;<30 (type I;II) <20  (type I;II)

Amount retained on 150µm, max.%

Fineness: specific surf. area cm²/g

>2500/1500

(type I/II)

>2500/2000

(type I/II) ≥ 5000 ≥ 2500 ≥ 2500 ≥ 1500

Particle density, kg/m3 

Specific gravity, min 

Soundness, max ≤ 5 mm

Setting time, max minutes to ref. 

Strength (Activity) Index ß7d min,% 

Strength (Activity) Index ß28d min,% ≥ 90 ≥ 80 ≥ 80 ≥ 60

Strength (Activity) Index ß90d min,% 

Strength (Activity) Index ß91d min,% ≥ 100 ≥ 90 ≥ 90 ≥ 70

Relative Strength, Mpa min 105%  (1) 75% (1)

Lime reactivity Mpa

Water requirement, max, % of control ≥ 105 ≥ 95 ≥ 85  ≥ 75

Japan

JIS 6201

≥ 45

≤ 1

≥ 1.95

Europe USA India Australia China Russia

EN 450-1 ASTM C 618 IS 3812-1 AS 3582.1 GB/T 1596 GOST 25818

5.0 (7.0
2)

) ≤5; ≤8
1)

; ≤10 (class I; II; III)

1.5 (>1.5) 

3.0 5.0 3.0 (5.0
2)

) 3 ≤ 3.0  (≤ 3.5
1)

)

5 1.5

0.1 0.05

<10  (AS)   /  < 25  (NZS)

10

3.0 2.0 0.5 ≤ 1.0

25 20

70 70 (AS)   /     60 (NZS)

34 (+/-5%) 34 (50
2)

) ≤12; ≤30; ≤45 (class I; II; III)

≤ 1.0

4 5 < 5

100

5

+/- 2001) 5%
1)

≤ 2.6

10 mm
2) 

0.8%
2)

0.8%

85
4) 

4.5

95
5) 

105 105 ≤95; ≤105; ≤115 (class I;II;III)

75
4) 

75
3)

80 ≥ 70

10
1)

120
3) 

75
3)

min. 3200
1) 

(2000
2)

)
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International Standards -- Summary

Country/Region standard date Title/scope

Europe EN 450-1 2012 Fly ash for concrete - Part 1: Definitions, specification and conformity criteria 

USA ASTM C 618 2023 Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete 

for use in concrete, where cementitious or pozzolanic action, or both, is desired

Australia/New 

Zealand 

AZ/NZS 3582 2016 Supplementary cementituous materials 

Part 1: Fly ash 

for use as a cementitious material in concrete, mortar and related application

Japan JIS a 6201 2015 Fly ash

to be used as the admixture in mortar or concrete

standards contains also test procedures 

Israel SI 1209 2016 Fly ash for concrete - Part 1: Definitions, specification and conformity criteria 

Based on EN 450 with deviations on co-combustion (from coal only), and conformity 

criteria 

South Africa SANS50450-1 2014 Fly ash for concrete - Part 1: Definitions, specification and conformity criteria 

completely based on EN 450-1

India IS 3812-part 1 2013 Pulverized Fuel Ash - Specification 

IS 3812-part 2 2013 Pulverized Fuel Ash - Specification  (for mound ash and pond ash)

China GB/T 1596 2017 Fly ash used for cement and concrete

Russia GOST 25818 2017 Fly ash for concrete
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Relationship between PCR – LCA - EPD

P
C

R Define 
category

Shared 
impacts

Methods to 
measure 

L
C

A Independent

Product 
process

Explains 
how impacts 
measured

E
P

D LCA in 
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Other 
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Compare 
products

International Regional Product

Industry Project Company
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Product Category Rule (PCR) fly ash/products

List of environmental parameters in European 

Environmental Product Declaration (EPD); 

38 parameters to be evaluated by specific

modules

Example for a recently publi-

shed PCR for supplementary

cementituous materials

Examples for fly ash EPDs (from fresh

production) based on EN 15804

Example for fly ash EPDs (from

processing plants) based on EN 15804

Global Warming Potential (GWP) in 

the specific EPD is 47,5  kg CO2 eq.

Global Warming Potential (GWP) in 

the specific EPD is 60,9  kg CO2 eq.

from landfill with re-drying
from separation with cyclons technique
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Summay/Outlook 

◼ Coal still plays an important role in worldwide energy
production in Annex II countries; but significant > 90% 
reduction in Annex II [e.g. US, EU and Australia]

◼ CCPs production stablising 1.2 BTPA.  Embedded in 
construction materials @ 0.75 BTPA. 

◼ Reduced CCPs production creating focus on  stored
resource which contribute to Circular Economy and 
sustainability of construction materials. 

◼ Tools: PCR, LCA‘s and EPD‘s are of critical importance
to stimulate use.  

Challenges ahead – be part of it!
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