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Finishing technologies have been 
used on a large scale for a long time. 
Changing markets and business 
situations, stricter environmental 
requirements and legislation are all 
drivers for continuously innovating 
finishing processes. 

At the moment, the demand growth 
of urea is about 1.5% per year, 
which equates to 2-3 granulation 
plants per year. The choice to go for 
a granulated product instead of a 
prilled product is mainly due to export 
reasons. Granules made by fluid bed 
granulation technology offer better 
strength, handling and shipping 
capabilities compared with a prilled 
product. Therefore, the construction of 
urea granulation plants is often found 
in countries with low feedstock cost 
areas, allowing for the export of the 
granulated product.

Granulation technology 
developments
After the initial development activities 
conducted in the 1970s, the first 
commercial test facility was contracted 
in 1998 at Grodno Azot plant, Belarus, 
where a small granulation unit of 280 
MTPD was completely converted to 
the Stamicarbon ‘LAUNCH FINISH’ 
granulation design. Further scaling up 
took place at the Agrium urea complex 
in Fort Saskatchewan, Canada, where 
two existing granulation lines of 625 

desired final temperature in the final 
product cooler. The off-spec product 
however, is used as seed material 
in the granulator. The scrubbing 
solutions (diluted urea solution) are 
partly re-circulated to the scrubber 
as scrubbing solution and partially 
routed back to melt plant.

 

Experiences with a larger 
capacity
The Pardis III plant in Assaluyeh was 
contracted in 2011 and started up 
in August 2018 (see figure 2). The 
plant is based on Stamicarbon’s 
original granulation technology. The 
name plate capacity is 3250 MTPD 
with a capability to operate at 110% 
capacity and a turndown ratio of 60% 
of the name plant capacity. Despite 
the large scale, the plant proves the 
typical performances. An on-stream 
time of more than two months was 
achieved during the summer period. 
The plant operates and meets 
expectations in difficult ambient 
conditions. 

mtpd were converted. The granulation 
production started in 2003 and is 
today still performing very well.

The first grass root plant with a 
capacity of 2000 MTPD was started-
up in June 2006 in Egypt. From that 
moment on, several plants, with 
different capacities, all over the world, 
have been designed and put into 
operation. 

Compared with other fluidized 
bed granulation processes, 
the Stamicarbon design shows 
considerable OPEX savings due to 
a reduced formaldehyde content 
in the final product and the low 
dust formation which results in a 
granulation plant that can be operated 
for two to three months without any 
interruption for cleaning. 

Process description
The process flow diagram of the 
original Stamicarbon granulation 
design is shown in figure 1. The 
urea melt, with a concentration of 
about 98.5% wt is transferred to the 
granulator, the core of the process, in 

which it is distributed by a number of 
film spraying nozzles.

As the granules move along through 
the granulation section, their size 
steadily increases by layering until 
the required granule diameter is 
reached, at which the product flows 
out the granulator.

The fluidization and secondary air 
and some urea dust are exhausted 
from the top of the granulator 
towards the granulator scrubber by 
means of an off gas fan. The product 
leaving the granulator is extracted 
and flows through a lump screen to 
the granulate fluidized bed cooler. 

The fluidization/cooling air, 
containing some dust, is exhausted 
from the top of the granulate cooler 
and combined with the air from 
the final product cooler and the 
dedusting air. This combined exhaust 
stream is cleaned in the cooler 
scrubber system. A bucket elevator 
lifts the cooled urea granules from 
the granulate fluidized bed cooler 
onto the main screens where 
granule selection occurs. The on-
spec product is cooled down to a 

The construction of urea granulation 
plants is often found in countries with 
low feedstock cost areas

Figure 1. Process flow diagram of Stamicarbon’s original granulation design

Figure 2. Pardis III 3250 MTPD granulation plant
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Development of the 
optimized granulation 
plant design
In 2008, Stamicarbon introduced an 
optimized granulation design (see 
figure 3). This optimized design is 
characterized by a minimal number of 
equipment items and a reduction of 
CAPEX and OPEX costs, while keeping 
its original performance and high on-
stream times. 

The cost saving in power consumption 
is about 20% and is mainly due to 
the omission of three fans. The fluid-
bed granulator cooler was omitted by 
increasing the length of the cooling 
zone in the original granulator and the 
fluid-bed product cooler was replaced 
by a solids flow cooler. In addition, the 
respective granulator cooler scrubber 
with all necessary pumps and fan 
were omitted. The produced granules 
are cooled down further in the fourth 
compartment of the granulator, so only a 
crusher feed cooler (fluidized bed cooler) 
for cooling down the coarse product is 
foreseen as a separate fluid bed cooler. 

are also savings in transportation 
(shipping) cost, cost of insurance, 
effect of reduced footprint and 
construction. Less equipment will also 
result in a reduction in maintenance 
costs and OPEX savings. 

New design build
The first granulation plant with this 
new design was a 1,760 MTPD plant for 
Shahjalal in Bangladesh, commissioned 
in 2015. It started up very easily. 
The plant still shows a very reliable 
and smooth operation with minimal 
operator attention required. The power 
consumption meets expectations and 
is 20% lower than in the conventional 
design and the maintenance costs are 
reduced significantly. 

The product exceeds the standard 
commercial quality, even at 
formaldehyde levels lower than 0.30% 
in very humid ambient conditions. 
After the experience in Bangladesh, 
several other granulation plants with 
this improved design have successfully 
been put in operation with different 
capacities all over the world.

Further experience with the optimized 
design was gained with a plant 

 Process description
The liquid melt is still fed to the 
granulator as per the original design 
however, it differs from the previous 
design in the last compartment where 
the end product is cooled down to a 
lower temperature. 

After passing the lump screen, 
the product is directly lifted with a 
bucket elevator to the classification 
equipment. The complete solid 
product flows via gravity flow through 
the main screens. The coarse product 
is fed to the crusher after cooling to 
a temperature of 70°C. The crushed 
product and the fine recycle flow 
are combined and recycled to the 
granulator as so-called seeds. The 
on-spec product in the outlet of the 
main screen is cooled to a storage 

contracted in 2012 and started up 
in 2018. The name plant capacity is 
2676 MTPD. The plant is connected 
with a Stamicarbon designed Pool 
Reactor plant. Besides the plant 
design, Stamicarbon also provided 
the equipment, the granulator and 
the MicroMist™ Venturi scrubber. The 
turndown capacity for this optimized 
granulation design is about 50% of 
the name plate capacity. The plant is 
currently running above its name plate 
capacity.

Scaling up to large 
capacities
Over the last 10 years Stamicarbon 
has seen a rapid increase of plants 
designed with a considerably higher 
capacity (see figure 4). Nowadays, 
urea granulation plants with a capacity 
close to or higher than 3000 MTPD are 
in operation. 

temperature in a solid flow cooler 
which makes use of cooling water 
instead of cooling air. The dust-loaded 
air from the granulator and all the de-
dusting points are collected and fed to 
a single granulator scrubber.

Furthermore, to reduce the amount 
of fluidization cooling air, a water 
injection system is provided in the 
discharge of the fluidization air fan. 
This is only operated on exceptionally 
hot days, to increase the relative 
humidity and to reduce the total air 
consumption as well. 

The reduction of equipment items 
resulted in a significant reduction of 
the foot-print and the overall capital 
cost of the plant. The total CAPEX 
cost reduction is not only achieved 
by eliminating equipment, but there 

But the biggest challenge is really 
scaling up capacities. Recent 
experiences with running granulation 
plants with capacities larger than 
3000 MTPD are positive and meeting 
the expectations of the clients. The 
two plants described above, with 
different product requirements, in 
different ambient conditions and with 
different configurations have easily 
met the performance guarantees. 
Moreover, investigation on the 
possibility of scaling up the design to 
over 5000 MTPD concluded that there 
are no actual showstoppers, provided 
that a few additional measures are 
implemented to anticipate the risks of 
scaling up. Furthermore, a single line 
of 5000 MTPD is estimated to have a 
30% less CAPEX (on total investments) 
when compared with two lines of 2500 
MTPD each.

Note: LAUNCH™ FINISH is a trademark 
of Stamicarbon  

Figure 3. Process flow diagram of Stamicarbon’s optimized granulation design Figure 4. Stamicarbon granulation design timeline
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There are no showstoppers scaling up 
plants over 5000 MTPD

The cost saving in power consumption 
is about 20%


