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Casale offers technologies for the 
entire chain of nitrogen-based fer-
tilizers from syngas production to 

NPK including ammonia, urea, nitric acid 
and ammonium nitrate. The range of ser-
vices covers the revamping business as 
well as the design and construction of 
greenfield fertilizer complexes. To complete 
its portfolio of technologies and strengthen 
its position in the market of technologies 
for nitrogen fertilizers, Casale recently 
acquired Green Granulation Ltd. Tradition-
ally more active in the Chinese market, 
Green Granulation is a licensor of plants 
and technologies for the production of gran-
ules of urea and ammonium nitrate (AN). 
With Green Granulation technology (GGT) 
being part of the group, Casale is the only 
licensor able to provide an entire nitrogen-
based fertilizer complex from gas treat-
ment to solid finishing. The recent award of 
a contract for the front-end engineering of 
a new 1,800 t/d granulated urea complex 
in Yangiyer, Uzbekistan, provides the first 
opportunity to combine the technologies of 
both Casale and Green Granulation. 

Green Granulation technology
Since its establishment, Green Granulation 
has developed revolutionary new elements to 
the fluidised bed granulation technology used 
to produce urea fertilizer granules, resulting 
in a technological edge over its competitors. 

Developments such as the Optimised Fluid 
Bed Dynamics and Double Temperature 
Scrubbing are embedded in the Cold Recycle 
Urea Granulation (CRG) technology. 

The Green Granulation fluid bed urea 
granulation plant receives concentrated 
solution from the evaporation section of 
the upstream synthesis plant. This solu-
tion is sprayed in the granulator where it 
is transformed from liquid into solid gran-
ules of the desired size and quality. After 
cooling, the end product is sent to a bulk 
storage and/or bagging section.

The Green Granulation fluid bed granu-
lation process is characterised by pro-
ducing granules by spraying the provided 
solution onto seed particles, which are 
kept in a fluidised state. The seeds grow 

by continuous evaporation, crystallisation 
and solidification. The spraying system pro-
duces a large number of very fine droplets, 
which guarantees a highly homogeneous 
granule structure.

The urea process uses a feed of melt 
urea solution with a concentration of 
96-97% (urea + biuret). The AN process 
introduces the AN melt to the granulation 
section at a concentration of 97.5-98%.

Optimised Fluid Bed Dynamics 
Crucial in producing a superior quality gran-
ule, whether it is urea, urea +, ammonium 
nitrate, CAN or any other fertilizer or non-
fertilizer grade granule, is realising proper 
movement inside the fluidised bed layer 
in order to create a continuous stream of 
fresh particles towards the different spray 
zones to obtain a homogenous build-up 
and proper evaporation of the remaining 
water from the melt feed.

The big technical advantage from the 
featured Optimised Fluid Bed Dynamics 
(OFBD) technology is the combination of 
a low operating fluidised bed level and a 
rolling movement inside the bed ensuring a 
constant and predictable feed of seed par-
ticles to the different spray zones. The low 
bed level allows fluidised bed operation with 
low pressure drop over the system, which 
leads to lower power consumption. The roll-
ing movement in between the consecutive 
sprayer banks ensures a more predictable 
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movement than a traditional bubbling bed. 
Such a traditional fluidised bed, which is 
referred to as a bubbling bed, requires a 
high bed level and by consequence a high 
pressure drop over the system, resulting in 
high power consumption. The Green Granu-
lation process has the advantage of Opti-
mised Fluid Bed Dynamics to ensure the 
movement in the bed and does not need a 
high level, high pressure drop bubbling bed.

A crucial aspect of the OFBD technol-
ogy is the in-house developed liquid spray-
ers that produce a homogenous spray of 
fine, uniform droplets in the spray zones. 
These hydraulic sprayers are assisted by 
a stream of atomisation air that ensures 
deep penetration into the fluidised bed 
layer without producing too much dust 
inside the spray zones.

In any fluidised bed production process, 
for every granule that leaves the system, 
a seed was needed to start the build-up. 
Traditionally, these seeds are provided by 
crushing over-size or even on-size prod-
uct and feeding it to the granulator. This 
feeding of seeds needs to be constant in 
order to have a reliable process and sta-
ble size distribution. The hydraulic spray-
ers in the Green Granulation spray system 
can be set to generate seeds, which, 
in turn, makes the OFBD process much 
more stable and less dependent on the 
feed from the crusher(s). The recycle ratio 
can be kept very low thanks to the proper 
build-up, while still providing a very stable  

production process without size distribu-
tion fluctuations.

Cold Recycle Granulation process 
Thanks to the low temperature of the 
solid recycle in the Cold Recycle Granula-
tion process, the crushers and vibrating 
screens are kept clean and in optimum 
condition to guarantee a stable process. 
Warm granules are softer than cooled gran-
ules, which leads to fouling of the screen 
decks and roll crusher. Screen decks that 
are plugged will have a huge influence on 
the size distribution of the end product. 
Fouled crusher rolls will create an overload 
of dust and will upset the build-up inside 
the granulator. Therefore, the Green Granu-
lation process is designed to handle the 

solid recycle at the lowest temperature 
that is still economically justifiable. The 
deep cooling action also contributes to the 
intense polishing of the granular product.

The overall reliability of the production 
process is ensured by optimising the air-
flow through the system. This airflow cre-
ates movement, evacuates heat from the 
fluidised bed layer, removes dust particles 
from the spray zones and ensures clean 
walls and roof sides inside the granula-
tor and cooler(s) to maximise the interval 
between wash stops.

Double Temperature Scrubbing
The tail gases from the Green Granulation 
unit are treated in the Double Tempera-
ture Scrubbing system. Depending on the 
requirements and on the composition of 
the end product, the system is composed 
of two, three or four consecutive wet scrub-
bing stages that can meet the strictest 
emission restrictions. The horizontal wet 
scrubbers with vertically installed, irrigated 
demister stages feature highly efficient 
scrubbing action at very low pressure drop. 
The mist formed in the double temperature 
stage(s) of the granulator scrubber makes 
it possible to even catch sub-micron dust 
particles. The recovered solution can be 
recycled to the synthesis unit of the plant 
at high concentration (50-55 wt-%) so that 
the steam consumption in the evaporation 
section can be kept low.

Fields of application
The Green Granulation technology can 
be applied for the production of granu-
lar urea, urea+ (such as U+AS, U+(E)
S, U+micronutrients, etc.), ammonium 
nitrate, calcium ammonium nitrate or com-
pound fertilizers, but also for the produc-
tion of urea for DEF applications, for cattle 
feed applications and technical grade urea. 
Since the nitrogen-based fertilizer market 
is continuously looking for enhanced fertil-
izers, higher nitrogen efficiency and more 
effective fertilizers or tailor-made products 
for specific crops, making requirements 
from fertilizer producers ever more chal-
lenging. Casale is positioned to offer the 
technological solutions that meet the mar-
ket demands of today and tomorrow. The 
state-of-the art finishing technologies in 
the Green Granulation portfolio open up 
opportunities in various application fields 
to offer front-to-end solutions and complete 
key-turn projects as well as revamping out-
dated units to meet the current standards 
or future challenges.  n
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Fig. 1: Casale Green Granulation Process

Casale GGT plant.

Source: Casale
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