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INTRODUCTION

Cementitious materials are an excellent means to replace significant volumes of clinker-based  
cement with a carbon neutral alternative. But it is not just an environmental alternative. The 
use of cementitious materials can lower the cost of concrete and, perhaps most important, it 
improves its workability and durability.  As such the trade in cementitious materials will 
continue to increase but it will change in nature.  Although peak trade in (G)GBFS and PFA has 
not been reached yet, there is a finite supply of these materials.  There are alternatives 
available however, and with an increased of pricing of cementitious materials these alternatives 
will become economic.  These alternatives are beneficiated fly ash from ash ponds from coal 
fired power plants and natural pozzolans. The transportation logistics of these materials can be 
quite different compared to cement and so the question is….

How do transportation logistics work for 

various cementitious materials and what 

will be the concequences for future 

trade and distribution???
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Overview of cementitious materials

Currently the most used cementitious materials are:

- Ground Granulated Blast Furnace Slag (GGBFS). This material is a by product of iron production which is water cooled to give it reactive 
characteristics (granular material) and then ground to a powder. 

- Pulverized Fly Ash (PFA). This material sis a by product of coal fired power plants. The fine powder is recovered from the exhaust gasses by 
electrostatic precipitators. 

There is a finite supply of these materials and the supply limit is getting near. In addition the following materials are becoming available. 

- Beneficiated Fly Ash (BFA). This material sis reclaimed from ash ponds. It is then “beneficiated” (Dried, carbon remains removed, ground) 
resulting in a high-quality fly ash. 

- Natural Pozzolans. These are mostly volcanic ashes and clays that have to be surface mined and blended / homonogized and then ground 
and sometimes enhanced. The resulting material is a fine powder. 

Beneficiated Fly Ash and natural pozzolans are relatively more expensive then PFA and GGBFS but when the supply of these materials 
becomes limited and prices increase then the use of BFA and natural pozzolans is set to increase. 

Increased use of cementitious materials in combination with future structural shortages (for example in Europe) will require long distance 
movements.  



Current logistics of cementitious materials



Current seaborne transportation logistics

Examples 

Fly ash

1) Fly ash from India to Bangladesh. The powdered fly ash is moved by coastal vessels (with river capability) from 
powerplants in India to clinker grinding plants in Bangladesh. 



Current seaborne transportation logistics

Examples

Fly ash

2) Fly ash is moved around the European coasts. These movements are by coastal vessels to small dedicated terminals. The 
fly ash is unloaded either by shore based pneumatic unloading systems or self-discharging cement carriers are used. The 
terminals are usually dedicated to fly ash only, within Europe significant amounts of fly ash are also moved on inland 
waterways by small discharging vessels. In Europe fly ash is usually delivered from powerplants or terminals by bulk truck 
to ready-mix and concrete product plants. A much smaller volume is used in blended cements. 



Current seaborne transportation logistics

Examples

Fly ash

3) Fly ash movements from India to Middle East 

As there are no terminal facilities to receive fly ash in bulk in the middle and very few suitable bulk loading facilities at coastal 
plants in India these exports are in big bags in containers which is highly expensive. India could be a global supplier of fly ash 
but this would required significant investments in storage, facilities, loading systems and quality control.



Current seaborne transportation logistics

Examples

Fly ash

4) Moving fly ash in large bulk carriers. To move fly ash over long distances it needs to be transported in large vessels which 
means that both at the powerplant and the receiving terminal large storage facilities are required as well as high capacity 
(un)loading systems.  As yet there is very little global trade of this type. Without significant investments global trade of 
PFA will not take off and will be limited to regional trade. 



Current seaborne transportation logistics

GGBFS

1) Ground Granulated Blast Furnace Slag (GGBFS) is a fine powder, very similar to cement in respect to storage, handling 
and transportation requirements,. The grinding plants that produce it are usually located at the blast furnaces of steel 
plants.  A number of grinding plants are stand alone units that receive GBFS by ship. Most GGBFS trade by ship is 
regionally or domestically. Examples of domestic seaborne distribution are the Lehigh (Heidelberg) and LafargeHolcim
coastal distribution networks on the east coast of the US and domestic distribution around Japan and South Korea. An 
example of regional distribution is west European coastal trade where GGBFS is shipped from grinding plants in France, 
Germany and Spain to various terminals on the Atlantic and Baltic coasts. 

Domestic and regional trade and distribution of GGBFS is made by self-discharging cement carriers but also by coastal           
bulk carriers that are unloaded by shore based dedicated unloading systems.



Current seaborne transportation logistics examples

GGBFS

Global trading of GGBFS is relatively rare as it requires large bulk carriers for transport and with that large dedicated 
storage facilities and (un)loading equipment at discharge ports. Three examples of such long distance GGBFS trade can be 
given. The first is GGBFS shipped from Japan to the Lehigh (Heidelberg) terminal in Stockton, CA. This was originally a 
cement terminal but changed entirely to GGBFS.  The second example is the movement of GGBFS from Asia to New 
Orleans where the GGBFS is discharged from bulkcarrier to barges and then moved to the Ozinga terminal in Chicago. The 
third example of long distance GGBFS trade is from Turkey to two “super terminals” on the east coast US and Canada 
where GGBFS is received as partial cargo in Supramax vessels with cement for these terminals. 
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Current seaborne transportation logistics

GBFS

2) Granulated Blast Furnace Slag (GBFS) is a coarse material that can be stored in the open or in simple warehousing and 
handled by grab, wheel loaders, etc. It is shipped in general bulk carriers both across oceans and regionally.  An example 
of long-distance trade is the GBFS trade from Japan to the Heidelberg grinding plants on the east coast of the US.  An 
example of short distance trade are the GBFS supplies to the Orcem grinding plant in Moerdijk, The Netherlands. The 
modular approach of mini grinding plants (such as the Cemengal “Plug and Grind” containerised mills has made it 
possible to even realise global trade on a small annual volume base. 



Current seaborne transportation logistics examples

What the current logistic of cementitious materials show us is the following:

1) When the materials is shipped in powder form, seaborn trade and distribution is almost entirely domestic /regional and 
only by exception global. 

▪ Short distance sea movements can be done by small vessels and require relatively small investments in dedicated 
export facilities. 

▪ Long distance sea movements require large vessels and therefore dedicated large storage and handling facilities 
with a high capital cost and therefore required high, long-term, annual throughputs. 

2) When the (base) material is shipped both regional sand global trade are possible. 

▪ Large ships – low transportation cost.

▪ General port equipment can be used.

▪ Simple or even open storage can be used.

▪ Modular grinding plants allow for both high and low annual throughput operations. 
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Logistics beneficiated fly ash

A huge volume of coal ash is available for reclaim and beneficiation in the ash ponds of coal fired power plants.



Logistics beneficiated fly ash
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Logistics beneficiated fly ash

There are very large volumes of coal ash available in the ash ponds of coal fired power plants. By reclaiming and beneficiating 
the ashes a high-quality fly ash is obtained. 

Waterside coal fires powerplant have the capability to supply this material not only locally by truck but over a far larger 
market by ship. 

By locating the beneficiating plant close to the ash ponds shipping of the final product will be in powdered form. This means
that dedicated receiving terminals are required and shipping reach largely will be regional. 

By loading the beneficiating plant close to the end users and shipping the raw ash (which is wet and sticky)  general 
ballcarriers and general port equipment can be used. This allows both regional and global trade. 

Modular beneficiation plants are available for both high throughput and low throughput options. 
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Logistics natural pozzolans
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Final considerations

1) Cementitious materials not only strongly reduce the carbon footprint of concrete, they also have a lower cost than 
clinker-based cement and their use actually improves the quality and usage of concrete. These materials should be used 
in concrete to the largest extend possible. 

2) Although the use of “fresh” fly ash and GGBFS is not yet at its peak its supply is finite and is nearing its limits. 
Cementitious materials as a whole do not have that restriction . There are still huge quantities of fly ash available by the 
reclaiming of ash ponds and beneficiating this ash.  Also there is an almost infinite supply of natural pozzolans that can be
processed and enhanced. These materials have a higher cost than “fresh” fly ash and GGBFS but a lower cost than 
clinker-based cement.  As soon as fly ash and GGBFS are nearing peak supply and prices go up these materials will 
become economic and take off. 



Final considerations

3) Logistics are key to the economics of cementitious materials. When the materials is in powdered and reactive form its 
reach will be regional only and global trade will be bb y exception. Moreover the dedicated facilities that are needed for 
powdered materials are in majority owned by cement producers which are at best ambivalent to promote their use. For 
global trade (but also for some regional applications) it is best to ship the base materials and to have the treatment 
plants located close to the end users. It is of course beset to d this on a large scale, but modular treatment plants also 
allow long distance trade to be economic with small volumes. 

4) Apart from logistical aspects there are other issues that need to addressed.  These are: 

▪ The materials form ash ponds is often considered a waste. The beneficiated fly ash that evolves from it clearly is a highly 
attractive construction material. To move “waste” between countries often faces regulations. This needs to be addressed. 

▪ There are several technologies that enhance cementitious materials and would allow for higher rations of their use in 
concrete. These technologies should be promoted by governments and the best way to do that is to adapt building 
codes from prescription-based concrete to performance-based concrete.



Cement Distribution Consultants 

an introduction

Market knowledge

• The global cement industry 

on Google Earth.

• The most comprehensive 

global database on waterside 

cement plants, waterside 

grinding plants and terminals.

• www.cementdistribution.com

(a free and comprehensive 

website on cement trade and 

distribution).

• Authors of the Handbook on 

Global Cement Trade and 

Distribution.

• 37 Years experience.

Consulting

• The ability to advise customers on 

every aspect of cement and clinker 

trade and distribution including 

strategical, economical, logistical, 

technical and operational aspects as 

well as sourcing, shipping, facilities, 

handling systems, etc., etc. 

• A clear vision on port and facility 

design that can adapt to changing 

trade and industry conditions. 

• Projects realised on every continent.

• Currently consultant to the two 

largest cement terminals in the 

world, various other import facilities 

and self-discharging ship design.

Project / interim management

• Substantial experience in realising 

projects and managing complete 

logistical chains. 

• Examples:

• Setting up and managing the 

cement and fly ash supply to a 

large construction project 

including self-discharging cement 

carriers, floating terminal, etc.

• Redevelopment of a large brown 

field bulk terminal. 

• Setting up a fly ash import 

operating 

• Resolving operational and 

managerial problems of a 

grinding facility. 

http://www.cementdistribution.com/


www.cementdistribution.com

info@cementdistribution.com

Veembroederhof 63

1019 HD Amsterdam

The Netherlands

THANK YOU


