
Since the advent of containerisation 
in 1956, the world has become one 
marketplace and seaborne trade via 
containers now stands at about 160 million 
TEU in circulation. Some 65% of world 
trade happens with products being shipped 
in containers. Most container trades involve 
discrete products inside containers that 
cover almost every industrial and domestic-
use product from nuts and bolts, to car 
parts, to chemicals and packaged foodstu�. 
�e list is endless and voluminous.

As compared to the trade of discrete 
parts and products inside containers, 
another parallel trade conduit operates 
in dry bulk; dry free �owing products of 
particle sizes from 1mm to about 100mm. 
Typical examples include coal, sand, clinker, 
alumina, or sugar. Such dry bulk is moved in 
bulk form in ship holds and use conveyors. 
Cranes and grabs are used to load and 
unload product into ocean going ships and 
river barges. 

Bulk ships
High-volume world trade in commodities 
such as iron ore, coal, grain, bauxite, alumina 
and rock phosphate are invariably moved 
in 25,000 deadweight tonnage (DWT) 
to  100,000 DWT bulk mega-ships. 
�is established trade method has been 
in use commercially for decades. While 
these ships are used on high-volume long 
distance trade routes, domestic trade in 
dry bulk within countries and between 
adjoining geographies is of much lower 
volumes catering directly to the end user, 
be it a manufacturing plant or a logistics 
distribution centre. While products remain 
essentially the same, a number of additional 
products come into the fray: brewery �akes, 
raw paint materials, raw glass materials, 
detergent raw materials and a host of other 
bulk products that are used in articles of 

daily use and consumption. 
Movement of these products is currently 

predominantly in bags, either 25kg, 50kg or 
1,000kg "jumbo" bags. �is means bagging 
the product just to debag at the user end 
renders bulk handling a di�cult operation 
as it takes time, energy and manpower in 
addition to contributing pollution into the 
atmosphere.

Containers for bulk
Enter the container and the container liner. 
Over the past 20 years the standard TEU 
container has created a new business in 
dry bulk logistics by the ingenious use of 
a liner inside the container that makes it 
usable for free �owing dry bulk materials. 
An extruded, or woven, polypropylene liner 
is manufactured to the internal shape of a 
container and is then installed onto hooks 
inside of a container. A front bulkhead with 
openings for feeding the bulk material and 
for discharging it when the container is 
tilted is also part of this liner. 

Once �tted, the liner prevents contact 
with the bulk material as well as the 
inside steel of the container and thus 
makes the product inside the container 
fully sealed. Filling is by both pneumatic 
and mechanical means and is from a silo. 
Once �lled, the container is moved to its 
destination. At the destination the container 
door is opened and the container needs to 
be tilted with a hydraulic container tilter 
unit. �is can be a standalone unit or 
part of the truck itself depending on the 
geography where the system is being used 
and the volumes being moved. Product 
from the liner outlet �ows by gravity into a 
pneumatic or mechanical conveying system 
that directly �lls a product silo alongside. 

�e whole concept of moving dry 
bulk in such linered containers is a silo to 
silo model where both the supplier of the 
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Common Dry Bulk materials 
that can be handled in linered 
containers
ABS Resin
Alumina
Aluminium Fluoride
Aluminium Powder
Aluminium Resin
Anhydrite Binder
Barley
Bleaching Earth
Bentonite Clay
Catalysts (Certain)
Cattle Feed
Cement
Chemicals
Clay
Coal
Cocoa
Co�ee Beans
Corn
Detergents
Feldspar
Fertilisers (certain)
Fishmeal
Flour
Glass Beads
Ground Nuts
Gypsum
Lentils
Milk powder
Mixed Grain Feed
Nuts
Nylon Polyer chip
PE Resin
Peas
Pigments
Polycarbonate Granules
Polyester chips/pp/pe/nylon
Polyester Granules
Polyethylene Granules
Polypropylene Granules
PP Resin
PS Resin
PTA
PVC Granules
PVC Resin
Rice
Rock Phosphate 
Salt
Seeds
Silica
Soda ash
Soya beans
Starch
Sugar
Talcum Powder
Tea Leaf
Tri-poly Phosphate
Urea
Vanadium Slag
Wheat
Zeolite
Zinc Powder
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product and the user of the product have to 
have silos installed at both ends. Silos can 
be of standard volumes (to hold about 500 
to 1000 tonnes of product). Multiple silos of 
the same size can be added to augment silo 
storage at both ends. So for a user needing 
5,000 tonnes of storage, a bank of 10 x 500 
tonne silos or 5 x 1,000 tonne silos would 
be the requirement. �e use of silos frees 
valuable real estate. Typical storage methods 
using 50kg or 1,000kg bags would use 
about four times the space of that used by 
silos. Factories can well use this recovered 
space for plant expansion. 

Spreading the word
Attractive as the system may sound, the 
use of linered containers for dry bulk has 
not penetrated the market to the extent it 
should have, primarily because of the lack 
of knowledge of the availability of such 
systems and the need for some technology 
inputs in the methods of ensuring 
integrated silo to silo systems. 

Transporters, freight agents and shippers 
know only to move containers. Containers 
are generally stu�ed with discrete products 
and the need for machinery to load and 
unload containers with dry bulk has 
inhibited widespread use of this method.

Distinct advantages of moving dry bulk 
in linered containers, both for international 
trade and for domestic distribution within a 
country include:
• Product integrity and safety - zero 

wastage, contamination or product loss
• Complete elimination of bagging, 

debaging and bag handling (the bagging 
industry lobby would be inclined to 
dissuade the use of the linered container 
systems for obvious reasons)

• Elimination of manual labour - no 
human contact with product at any 
stage

• Operation of the total chain by one 
operator

• Multimodal transport methods - 
road, rail, river, waterway and coastal 
shipping

• Saving in storage and warehouse 
space: silos occupy only 25-30% of 
the space needed

• Precise inventory control: silos 
at both ends on load cells, weigh 
outgoing and incoming quantities, 
direct electronic integration with the 
plant ERP system, direct invoicing 
and billing

• Investment in loading and unloading 
equipment can be recovered in about 
2 to 3 years. �erefore it is essential 
that logistics contracts are spread over 
a number of years so that volumes 
reduce the operating costs. Studies 
have shown that there is at least a 20% 
cost saving across the logistics chain 
from supplier to user by deploying the 
linered container system over a 2 to 
3 year contract period. Once returns 
on investment are covered it is only 
deft operating cost management that 
can further reduce per tonne costs of 
movement and distribution

Economic case
�e system becomes economically viable 
once volumes reach critical mass. �e 
system needs to be accepted by all the 
stakeholders in the logistics chain from 
supplier, logistics provider and user. 
Optimum transportation costs can be 
determined by using algorithms that 
determine best multimodal transportation 
usage. Return loads of empty containers 
(liners can be removed and the liner 
manufacturer will take them back for 
melting and recycling) are obtained by 
GPS enabled container tracking systems 
that allow users to �nd an empty container 
going to their preferred destination akin to 
a taxi hailing app. 

A mobile app further facilitates this 
factor. For example, a linered container 
delivering soda ash to a glass factory can 
take back automobile parts to another part 
of the country as long as the availability and 
location of the empty container is available 
on a mobile phone app.  

Conclusion
One can see that this is a large business 
which needs complete system integration. 
Starting small and adding modules is not 
likely to work. �e total system must be in 
place, complete with the electronic control 
framework that links all the elements in 
the chain: supplier, user, ocean and coastal 
shipper, trucker, railway, river, port terminal 
operator, container leaser, government and 
the main logistics operator.
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