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Abstract 

This Technical Paper will discuss urea product quality. What are the factors on which urea 
product quality depends? How to improve urea product quality. Urea produced by prilling  
and granulation route. In India prilling is very popular and other countries granulation route 
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Discussion on Urea Product Quality 
By 

Prem Baboo 
Retired from National fertilizers Ltd., India  

& Dangote fertilizers Ltd., Nigeria 

 
Abstract 
Dear friends today we will discuss on urea 
product quality. What are the factors on which 
urea product quality depends? How to improve 
urea product quality. Urea produced by prilling 
and granulation rout. In India Prilling is very 
popular and other countries Granulation rout is 
adopted. There are some merits and demerits are 
prilling and granulation routs. Different types of 
question with their answers. 
Keywords 
Urea, product, Biuret, Moisture crushing 
strength, prilling, Granulation 
Q.-1-How much loss from Natural prilling 
Tower? 
Ans.-1.20-1.50 t/Day or 50-62.5 kg/hr from 
prilling tower top as a fine urea dust. 
Q-2- How air flow varies into the prilling 
tower? 
Ans.- The air flow is the function of 
temperature. In summer season the air flow 
increased as per temperature. 
Q-3-How much air required per ton of urea 
in Prilling tower flow? 
Ans.-about 1150-1200 Nm3/ton of urea. 
Q-4-How to calculate? 
Ans.- Suppose for 3850 TPD Plant or 160.4 T/ 
day 
Urea production-3850 Tones i.e., 160.4 T/Hr 
(1)Enthalpy of urea 
solution=160.4x103x0.321x132.6=6.810x106 
K.Cal 

(2) Heat of Crystallization   
=160.4x103x58.4=9.367x106 K.Cal 
 Enthalpy       =       6.810x106 +9.367x106 K.Cal 
    HU            =       16.177X106 K.Cal 
Enthalpy of humid air = (0.24+.46H) Ma, 
H=Humidity of air, 70-75% H 
Ha   = (0.24+.46x.035) Ma  =0.2561 Ma       
 Ambient Temperature          = 400C and PT 
outlet Temperature=620C 
 Ha = 0.2561(62-40) Ma = 5.634 Ma Eqn  (1) 
Enthalpy of Urea Prod        = 
160.4x103x62x0.321   , where 62 is prills temp. 
                                           = 3.192x106 K.Cal  
Urea net Enthalpy, HU= 16.177X106 -
3.192X106=12.985x 106 K cal 
 (i.e., heat transfer to air)  = 12.985x106 K.Cal..            
….Eqn No. (2) 
Equalize eqn.(1) &(2) we get          5.634 Ma    =   
12.985x106 
Quantity of air, Ma         = 12.985x106 /5.634    
= 2.304x106 Kg air  
OR       =2.304x106 /29       = 79474 Kg mole air 
         OR in NM3          =53584x22.4                  
= 1780225 NM3/Hr ~ 17 Lakh NM3/Hr 
         OR                     = 1780225/160.4               
= 11098 NM3/T of urea 
 Velocity of air, Louvers Area = 428 M3. 
 Hence Velocity                                 
=1780225/428/60/60    = 1.15 m/sec 
Q.-5- How to measure dust emission from 
prilling tower? 



www.researchgate.net  
                                                                                                                     
DOI: 10.13140/RG.2.2.35815.93606                                               

 

 This is an open access article, Research Gate is a European commercial social networking site 

 
 

Ans.- For Prilling Tower particulate matter 
measurement a integrated Inst having a 
compressor/Blower Fiber glass filter & a Flow 
meter arrangement a probe is provided

Fig- Prilling Tower particulate sampling
Q-6-How to control dust emission fro
prilling tower? 
Ans.- Prilling  tower top dust may be reduced by 
following action: 

1. Operate prilling bucket at optimum speed 
(where it meets design values).

2. Increase bucket cleaning frequency 
especially during dust solution

3.  Under capacity buckets also produce 
more dust and fines. 

4. Draught also affects the dust quantity. 
Optimize it keeping in view prills 
temperature. 

5. Routine cleaning of prills tower top 
louvers will also help to reduce dust 
emission. 

6. Vacuum should be proper. 
7.  Install Vibro priller (VP) If possible.
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For Prilling Tower particulate matter 
measurement a integrated Inst having a 
compressor/Blower Fiber glass filter & a Flow 
meter arrangement a probe is provided for 

collecting dust sample. Collect Dust and weight, 
divided by Nm3 reading in flow meter.
prilling tower dust emission generally 
mg/nm3.As shown in the figure.

Prilling Tower particulate sampling 
How to control dust emission from 

tower top dust may be reduced by 

Operate prilling bucket at optimum speed 
ere it meets design values). 

Increase bucket cleaning frequency 
especially during dust solution recovery. 
Under capacity buckets also produce 

Draught also affects the dust quantity. 
Optimize it keeping in view prills 

Routine cleaning of prills tower top 
louvers will also help to reduce dust 

Install Vibro priller (VP) If possible. 

Q-7- Some plants inject H2SO
solution to control ammonia, is it beneficial 
and what is risk? 
Ans.-May be beneficial but more risk the 
interlock must be link with prilling diversion or 
interruption otherwise H2SO
aluminum alloy bucket.H2SO
stopped in interruption. This is also dangerous 
for handling of H2SO4. If concentration reduced 
then addition of water in Urea melt then may 
affect the prills quality. 
Q.-8-How to install dust recovery system in 

Natural prilling Tower?
Ans.- For recovery of the dust from prilling 
tower top two number of steel duct are provided.
There is a possibility to place the equipment on 
the ground level but it is less efficient with 
regard to both, investment and operation. As 
shown in the Figure below 

The urea solution is used for scrubbing the urea 
dust. Dil H2SO4 and Dil HNO
recover dust and ammonia. 
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Collect Dust and weight, 
reading in flow meter. The 
emission generally is 40 -60 

As shown in the figure. 

SO4 in molten urea 
, is it beneficial 

May be beneficial but more risk the 
interlock must be link with prilling diversion or 

SO4 will corrode 
SO4 pump must be 

stopped in interruption. This is also dangerous 
SO4. If concentration reduced 

then addition of water in Urea melt then may 

to install dust recovery system in 
Natural prilling Tower? 
For recovery of the dust from prilling 

tower top two number of steel duct are provided. 
There is a possibility to place the equipment on 
the ground level but it is less efficient with 

, investment and operation. As 

The urea solution is used for scrubbing the urea 
and Dil HNO3 are also used to 
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For installing de dusting system following 
aspects should be considered:  

1. Gas flow through prilling towers
2. Dust and ammonia content in mg/Nm3
3. The temperature of gas. Ambient 

temperature maximum and minimum
4.  Whether only urea dust or urea dust and 

ammonia is to be removed, and in case 
the emission of both pollutants should 
be controlled, whether they are to be 
recovered as one or two separate 
streams. 
Following equipments are required for 
de dusting system 
1. Scrubber SS 304 L 
2. Blower with motor 3.3 KV
3. Urea solution recycle pump
4. Filter 
5. Condensate tank 
6. Additives H2SO4 or HNO
7. Condensate/DM water 
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dusting system following 

Gas flow through prilling towers 
Dust and ammonia content in mg/Nm3 
The temperature of gas. Ambient 
temperature maximum and minimum 
Whether only urea dust or urea dust and 

ammonia is to be removed, and in case 
the emission of both pollutants should 

controlled, whether they are to be 
recovered as one or two separate 

Following equipments are required for 

Blower with motor 3.3 KV 
Urea solution recycle pump 

or HNO3 
 

  

Fig- Prilling tower dust recovery system
Urea Dust Recovery system from bottom of 
the prilling Tower. 
Urea dust recovery system in prilling comprising 
conducting the prilling operation in a co
stream of air (moving downward with the 
solidifying prills through the prilling tower) and 
then collecting the prills and substantially all by
product urea dust (fines) at the bottom of
tower. some of the smaller particles are 
entrained in the cooling air stream and are 
carried out the top of the tower, where they are 
vented to the atmosphere and lost. this 1oss to be 
a minimum of 2-3 ton/day for fertilizer prills(as 
per plant capacity) Because of the smaller 
average product particle size, countercurrent air 
flow in the prilling tower during the production 
of prills must be limited to natural draft.
of forced draft as used in the production of 
fertilizer prills would result in 
losses about 150-250 mg/Nm3,while in natural 
prilling tower this value is 60
implementation of this dust recovery from 
bottom of the prilling tower it is reduced to 30
50 mg/Nm3. Reduced air flow (natural draft), 
however, introduces a problem of its own. 
Because of insufficient prill cooling during 
periods of high production or of high ambient 
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Prilling tower dust recovery system 

Urea Dust Recovery system from bottom of 

prilling comprising 
conducting the prilling operation in a co-current 
stream of air (moving downward with the 
solidifying prills through the prilling tower) and 
then collecting the prills and substantially all by-
product urea dust (fines) at the bottom of the 

some of the smaller particles are 
entrained in the cooling air stream and are 
carried out the top of the tower, where they are 
vented to the atmosphere and lost. this 1oss to be 

3 ton/day for fertilizer prills(as 
ty) Because of the smaller 

average product particle size, countercurrent air 
flow in the prilling tower during the production 
of prills must be limited to natural draft.The use 
of forced draft as used in the production of 
fertilizer prills would result in excessive dust 

250 mg/Nm3,while in natural 
prilling tower this value is 60-90 mg/Nm3 after 
implementation of this dust recovery from 
bottom of the prilling tower it is reduced to 30-
50 mg/Nm3. Reduced air flow (natural draft), 

roduces a problem of its own. 
Because of insufficient prill cooling during 
periods of high production or of high ambient 
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temperature in summer season , formations of 
urea are deposited on the walls and on the 
bottom collecting cone of the prilling tower.Th
formation is very dangerous can be removed 
shutdown to shut down. 
Following advantages 

1. Dust losses at the top of the 
tower can be reduced 

2. Product build-up on the walls of the 
prilling tower during the production of 
smaller size  can be reduced

Fig- Biuret is maximum in above figure
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temperature in summer season , formations of 
urea are deposited on the walls and on the 
bottom collecting cone of the prilling tower.This 
formation is very dangerous can be removed 

ust losses at the top of the prilling 

up on the walls of the 
tower during the production of 

smaller size  can be reduced 

3. Heat and fumes at the top of the 
tower can be controlled for 
environments. 

Q-9-Whre Biuret formation is maximum in 
urea process? 
Ans.-Biuret formation is maximum in Urea melt 
pump discharge line, 2nd stage vacuum separator 
& urea solution tank where all the Biuret 
favourable conditions, i.e., Concentration High 
temperature & resistance time are maximum. As 
shown in the figure. 

Biuret is maximum in above figure 
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Heat and fumes at the top of the prilling 
tower can be controlled for 

Whre Biuret formation is maximum in 

Biuret formation is maximum in Urea melt 
stage vacuum separator 
where all the Biuret 

favourable conditions, i.e., Concentration High 
temperature & resistance time are maximum. As 
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In Urea melt pump, it is LS jacketed line with 
control valve. The pressure control valve must 
be controlled as per molten urea temperature. 

Q-10-Biuret & Triuret are formed; does 
polymer form even after Triuret? 
Ans.-No, Triuret is the final polymer, does not 
happen after Triuret. 

 
Q-11- Apart from Reactor the urea what else 
is the made of? 
Ans.-No. The Urea only formed in Reactor other 
steps are purification steps, however some 
process like ACES-21 & Stamicarbon HP 
carbamate used as reactor known as 

VSCC(Vertical submerged Carbamate 
Condenser) respectively. 
Q-12-What is the material balance of Urea & 
Biuret in different vessels? 
Ans. - Please see following table 
 

Fig- Urea & Biuret in different vessels. 
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Q-13-What is effect of rain season on prills? 
What action will be taken for bad weather 
Conditions? 
Ans. - In rain season and heavy rain , we will 
throttle top & bottom louvers. To raise the 
temperature of prills so that CRH increase of 
prills cannot take moisture. CRH of prills. 
Sometimes-atmospheric relative humidity is 
much more than CRH (Critical relative 
humidity) of Urea causing moisture adsorption 
by prilled urea. Under such conditions, air 
quantity to the prilling tower is to be 
decreased.CRH is a function of vapor pressure 
of saturated urea solution. Critical Relative 
Humidity (CRH) is the value of the relative 
humidity of the surrounding air, above which a 
fertilizer will absorb moisture and below which 
it does not absorb moisture. Transfer of moisture 
through a pile of urea can cause severe caking 
problems. The CRH of the Prills is less than 
atmospheric humidity CRH then Prills absorbed 
the moisture from air. 
CRH is inversely proportional to 
Hygroscopicity. 
Q-14-What is CRH of Urea? 
Ans.- CRH = Ps/Pa, where, Ps = Vapour 
pressure of saturated urea solution at given 
temperature. Pa =Vapor pressure of pure water 
at same temperature. Critical relative humidity, 
at 200C: 81% at 300C: 73%The CRH, a unique 
material property, is generally lowered when the 
material contains impurities or is mixed with 
other fertilizer salts. Critical Relative Humidity 
(CRH) is the value of the relative humidity of 
the surrounding air, above which a fertilizer will 
absorb moisture and below which it does not 
absorb moisture. The table below provides the 
CRH value of Urea at different temperatures. 

 
Fig-Water VP Vs Air temp 
Temperat
ure, oC 

10 15 2
0 

25 30 4
0 

50 

CRH 81.
8 

79.
9 

8
0 

75.
8 

72.
5 

6
9 

62.
5 

Table- Urea CRH Vs Temp 
Q-15- What is effect on Prills on summer 
season? What action will be taken for hot 
summer? 
Ans.- At hot summer the temperature of prills 
raised up to 60-650C. At this temperature the 
moisture trap into the prills and when bagging it 
is cool down and that moisture will condense 
resulting caking formation of the prills. Open 
Full top & bottom louvers of prilling tower. The 
prills to be cooled with either BFC or CFD. To 
reduce the caking in urea prills the urea dust 
must be removed. The dedicated dust recovery 
system installed in Bulk flow cooler. Bulk flow 
cooler takes in line in peak summer when prills 
temperature reach above 600C. Urea dust also to 
be removed from prills by dedicated system of 
BFC or CFD. 
Q-16.-What is effect of Neem coated urea on 
CRH? 
Ans.-Yes, The coated urea CRH is better, The 
CRH of Coated urea CRH is 2-2.5 is more than 
normal urea according to different temperature. 
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The Neem  Coated Urea have less adsorbed 
water, the free ammonia protect the coated urea 
due to which the temperature of coated urea less 
than normal urea when temperature of Coated 
Urea is less then CRH is high. 

Q-17-How caking formation in warehouses? 

Ans.-The caking formation due to high 
temperature of prilled and atmospheric 
conditions, and more stack height. The 
mechanism of caking in fertilizers is most often 
attributed to the formation of salt bridges and/or 
capillary adhesion. The severity of caking can be 
influenced by a number of factors, such as:  

1. Chemical composition  
2. Moisture content  
3. Free ammonia particle structure  
4. Mechanical strength  

5. Crushing strength  
6. Product temperature  
7. Ambient conditions, storage time  
8. Hygroscopic properties  

9. Storage pressure 
Apart from above basically two factors 

1. External Factor 
2. Internals factor 

External Factor-Size distribution of the prills. 
Both lower size & oversize are dangerous. 
Adhesive contacts are formed as a result of 
molecular attraction between the surfaces in 
contact. These forces of attraction are considered 
to be relatively weak. This type of contact is 
influenced mostly by the plasticity of the 
particles of urea and the pressure exerted on the 
urea material when it is stacked in bags or piled 
in bulk in railway wagon or truck loading. The 
condition is usually referred to as bag or pile set, 
and the material normally reverts to a free-
flowing form rather easily with a minimal 
amount of handling. Storage periods of 3 to 5 
months is suggested for urea fertilizers. Storage 
conditions (temperature, humidity etc.) are 
specified. Storage under high humidity (more 
than 80%) is reported to cause higher moisture 
content of urea fertilizers than recommended. 
Liquid contacts are due to considerable wetting 
of the urea, which causes films of a saturated 
solution to form between urea particles. 
Formation of these types of contact points is 
defined as 'sticking'. Although such 'sticking' has 
little strength, it is obviously undesirable. The 
handling and storage of urea requires special 
attention to several product related properties 
and external factors. Most common problems are 
associated with moisture pick up, caking, 

dustiness and particle segregation. The factors 
that most affect the moisture absorption-
penetration characteristics of urea are its 
chemical composition, particle porosity, particle 
surface area, and degree of crystalline. 
Internal Factors-Internal factors the moisture 
/ammonia contents of the product are usually 
considered to be the most important factor in 
promoting caking. For most caking mechanisms 
as following: 
1. The presence of moisture  
2. High temperature of urea  
3. Free ammonia in prills 

Q-18- How to reduce caking? 
Ans-Following actions have been taken to 
reduce caking:  

1. To control moisture in Prills  
2. To reduce prills temperature with Bulk 

Flow Cooler or CFD  
3. To reduce ammonia content in prills 

with process conditions.  
4. Urea dust removing from urea prills in 

conveying system and Bulk Flow 
Cooler. 

 
Q-19- How to reduce dust from prills? 
Ans.- To reduce the caking in urea prills the urea 
dust must be removed. The dedicated dust 
recovery system installed in Bulk Flow Cooler. 
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Bulk Flow Cooler takes in line in peak summer 
when prills temperature reach above 60 oC. 
However it can be also taken in line above 50 
oC, according to dew point inside the BFC of air. 
Since the air used for cooling the bulk solids 
never comes into direct contact with the cooling 
fluid, the risks of bacterial or odour 
contamination are virtually eliminated, as are 
emissions, dust and fines. Because of the 
varying types and diversity of dust control 
methods, powder and fine material handlers 
should consider evaluating causes, problem 
areas, dust-generating processes and potential 
management techniques to arrive at the optimum 
approach for their operation. Categorized as 
either respirable or inhalable according to 
particle size, dry, solid dust particles range from 
about 1 to 100 microns (µm) in diameter. 
According to the U.S. Environmental Protection 
Agency, inhalable dust particles (larger than 10 
µm) are typically caught by the nose, throat or 
upper respiratory tract. In contrast, respirable 
dust particles (under 10 µm) have the potential 
to penetrate beyond the body’s natural cleaning 
mechanisms, (cilia and mucous membranes) 
traveling deep into the lungs where they are 
likely to be retained. Virtually any activity that 
disturbs bulk material is likely to generate dust; 
however, crushed, fine and powdered substances 
pose a unique problem. Bulk conveying 
operations and trucks or railcars dumping loads 
of raw material often struggle to manage this 
fugitive material, as well as any activity 

involving heavy loading equipment. Because 
they move large amounts of material at high 
speeds, conveyors can be a complex source of 
fugitive material. Transfer points composed of 
drop chutes, impact points and conveyor 
enclosures are notorious dust sources unless 
properly designed, installed and sealed. In fact, 
with today’s larger, faster conveyor systems, 
virtually the entire belt path can be a contributor 
to the release of dust. In bunkering system high 
capacity blowers are installed to suck urea dust. 
The system containing high capacity blower, 
dust absorber, D.M. water tank solution transfers 
pumps, level indicators and urea density meters. 
Urea is quite soluble in water (1 gram in 1 ml) 
so there is no question as to the spontaneity of 
the process at room temperature. This tells us 
something else about the dissolving of urea in 
water: the entropy change in the universe is 
positive. In the case of urea and water the 
situation looks very promising. Substances are 
polar, both can hydrogen bond, and while urea is 
somewhat larger than water it is not grossly out 
of scale. Urea is difficult to dissolve when too 
little water is present, and it will be too diluted if 
too much water is used. The lean solution 
circulates to improve urea concentration and 
when urea concentration reached about 25-30 % 
then solution transfer to Urea line-1 and line-2 
plants. As shown in the figure4. This solution 
taken in urea dissolving tank and mixed with 
urea solution tank to recovers in vacuum section. 
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Fig-Urea dust recovery system 
 
Q-20- The Nano urea 500 mL bottle =1 bag 
(50kg), this thing did not digest? 
Ans.- Nano Urea is developed to replace 
conventional urea and it can curtail the 
requirement of the same by at least 50 per cent. 
It contains 40,000 parts per million (ppm) of 
Nitrogen in a 500 ml bottle, which is equivalent 
to the impact of nitrogen nutrient provided by 
one bag of conventional urea means 50 kg. 
Following reason. 

1. The efficiency is more 
2. The nano urea can absorbed any parts of 

the plants (crops) such as leaf, stem & 
roots. 

3. Convention urea having more losses. 
4. It is environment friendly 
5. Improves nutritional value. 
6. Cheaper than conventional Urea 
7. Enhance crop productivity 
8. Increase farmer income 
9. Reduce input cost. 

The size of one nano urea liquid particle is 30 
nano meter and compared to the conventional 
granular urea it has about 10,000 times more 

surface area to volume size. Due to the ultra-
small size and surface properties, the nano urea 
liquid gets absorbed by plants more effectively 
when sprayed on their leaves for bio safety and 
toxicity according to norms followed in India 
and the international guidelines developed by 
OECD, which are adopted and accepted 
globally. 
Q.-20-How to use nano urea in crops /farm? 
Ans.-Following precautions- 

1. Shake well the bottle before use. 
2. Use flat fan or cut nozzles for spraying 

on the leaves. 
3. Spray during morning or evening hours 

avoiding dew. 
4. If rain occurs within 12 hours of the 

spray of Nano urea, it is advised to 
repeat the spray. 

5. Nano Urea can easily be mixed with 
bio-stimulants, 100 % water-soluble 
fertilizers and agrochemicals. It is 
always advised to go for a jar test before 
mixing and spraying for compatibility. 
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6. For better result Nano urea should be 
used within 2 years from the date of its 
manufacturing. 

Q-22- Is Nano urea safe? 
1. Ans.- Nano-Urea has been tested for 

bio safety and toxicity as per the 
guidelines of the Department of 
Biotechnology (DBT), Government 
of India and OECD international 
guidelines. 

2. Nano urea is safe for the user; safe 
for flora and fauna and is non-toxic; 
however, it is recommended to use a 
face mask and gloves while spraying 
on the crop. 

3. Store in a dry place avoiding high 
temperature and keep away from the 
reach of children and pets. 

Q-23- Who develop 1st in India? 

Ans.-First in the world, IFFCO developed 
nanotechnology based Nano Urea (Liquid) 
fertilizer to address the imbalanced and 
excessive use of conventional Urea. According 
to the problem of environmental pollution and 
hunger dilemma of the growing population of 
the world, it seems that the use of nano-urea can 
not only reduce environmental pollution, 
eutrophication, pollution of groundwater and 
diseases caused by overusing of conventional 
urea prills/granular, but also due to smaller 
particle diameters, with more penetration into 
the roots and leaves of plants can improve the 
physiological traits and yield of crops. 
 
 
 
 
 

Fig- Nano urea reactor 
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Fig-Urea dust recovery system 
Q-24- what is technical grade Urea? What is 
the technical grade granular too? 
Ans. Specification of Technical grade urea (as 
per Indian Standard) 

1.  Nitrogen-46% 
2.  Moisture-0.5% 
3. Biuret——0.8% 
4. Free ammonia-0.015% OR 150 ppm.
5. Ammonium Salt  (as NH3)-
6. Iron -.0002% OR 2ppm • PH of 10% 

solution-7-9.0 
7. Melting point-131-1330C. 
8.  “Urea should pass through 2.0mm I.S. 

sieve and not less than 80% by wt. of it 
should be retained on 0.85mm I.S. 
sieve.” 

Technical grade urea Biuret is 0.8% where as the 
Biuret almost low in granular. The specification 
of granular almost matches with technical the 
Granular urea is better than prills .In Urea Prills 
Additive (UF-85) not required. The technical 
grade urea prills only produced by 
Crystallization process. However possible by 
other process by control parameters as per 
product quality. 
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other process by control parameters as per 

Q-25- AC are required in hot and humid 
climatic conditions for urea storage?
Ans.- In hot countries No need of air 
conditioning in urea storage, Critical relative 
humidity of urea is high (70 to 75 at 30°C) 
compared to the Ammonium Nitrate and 
Calcium Ammonium Nitrate (CAN).In rainy 
season the silo(urea storage) all the gate can be 
closed. Basic philosophies for a urea warehouse 
is keep it as air tight as possible (keep doors 
closed) and apply thermal insulation. This will 
minimize any RH and temperature fluctuations. 
assume the product temperature is already 
ambient when it reaches the port and that the big 
bags are properly closed. So, it can withstand the 
hot and humid conditions in that countries. Only 
Ammonium Nitrate required air conditioning 
system, The Relative humidity can control in 
Prilling system by operating variables louvers 
bottom and top, these can be throttled in rainy 
season to control the humidity. Control the 
relative humidity and temperature by means of a 
desiccant type dehumidifier. Urea should not be 
stored with ammonium nitrate, since CRH of 
urea and ammonium nitrate mixture is 18. These 
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materials (urea and ammonium nitrate), when in 
contact, rapidly absorb water when the relative 
humidity is above 18%. Up to 0.3% moisture 
content of urea is ideal to avoid physical quality 
problems like caking. In summer season Urea 
must be cool down below 60 degree cent,(better 
45-50 degree Cent) because the hot urea trapped 
moisture when it is stored or bagged this 
moisture can condensed and resulted caking. 
The cooling of Urea in summer season by means 
of BFC (Bulk flow coolers) OR CFD (Cooling 
fluidized Dryer)The internal moisture can be 
controlled by process parameters like vacuum, 
free ammonia etc. 
Q-26-What factors crushing strength depends 
on? 
Ans.-Crushing strength not only depends on free 
ammonia but also so many factors. 
Process conditions.  

1. Concentration of urea. 
2. Vibro Priller condition 
3.  Speed of the Vibro priller. 
4. Weather condition. 
5. Temperature of the molten urea. 
6. CRH of the solution. 

Some of the parameters in your hand 
1. Molten urea temperature you can control 

by line jacketing steam pressure the 
control valve(PIC) are there in steam 
line you reduce the pressure of Jacketing 
steam then temperature will come down. 
Molten urea temp before vibro priller 
must be not more than 134 degree cent 
and also you can control from 2nd stage 
vacuum separator by controlling of TIC. 

2. The temperature inside prilling tower 
you can control according to weather 
condition in winter and rain you may 
close/throttle the top/bottom louvers. 

3. Concentration of urea you can control by 
u/s of process condition i.e the vacuum 
of the vacuum section if not possible 

then you control from LPD/MPD 
temperatures. 

4. Biuret can control by following 
technique 
a) Level Holder of 
Stripper/MPD/LPD/Pre-conc./2nd stage 
vacuum to be maintained minimum 
b) Temperature of molten urea discussed 
above. 

Q-27-What is the percentage of Urea 
formaldehyde in urea Granular? 
Ans.- The formaldehyde content in urea is 0.4-
.5% 
Q-28- What is the problem of Neem oil in the 
process? 
Ans.-When spill urea reclaimed in the process 
there is problem of foaming created in the 
distillation section. 
Q-29 -What is the solution of this type of 
problem? 
Ans.-The activated carbon filter can be used for 
removing neem oil and  then transfer to main 
urea solution tank. The activated Carbon 
filtering is a method of filtering that uses a piece 
of activated carbon to remove contaminants and 
impurities, utilizing chemical adsorption. Each 
piece of carbon is designed to provide a large 
section of surface area, in order to allow 
contaminants the most possible exposure to the 
filter media. One kg of activated carbon contains 
a surface area of approximately 222 acres. This 
carbon is generally activated with a positive 
charge and is designed to attract negatively 
charged water contaminants. Carbon filtering is 
commonly used for water purification, but is 
also used in air purifiers, oil removing from 
organic matter and also oil removed from spec 
urea. Typical particle sizes that can be removed 
by carbon filters range from 0.5 to 50 
micrometers. The particle size will be used as 
part of the filter description. The efficacy of a 
carbon filter is also based upon the flow rate 
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regulation. When the filtering media is allowed 
to flow through the filter at a slower rate, the 
contaminants are exposed to the filter 
a longer amount of time. 
Q-30-What type of AC used? 
Ans.-Physical & Chemical properties of 
activated carbon are following 
Sr. 
No. 

Description PAC

1 Iodine Number 900
2 Molasses decolorizing 

Index 
14

Fig- Neem oil removing in spec urea.
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to flow through the filter at a slower rate, the 
contaminants are exposed to the filter media for 

Physical & Chemical properties of 

PAC 

900 
14 

3 Moisture as packed 
4 Apparent density 

gm/cm3 
5 Ash Contents 
6 Particle size 

7 Density 
8 Surface area 

 
Table –Specification PAC 

Neem oil removing in spec urea. 
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10 
Apparent density 0.38 

3 
0.177 mm 
to0.297 mm 
2.1 gm/cm3 
700-900 
m2/gm 
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Q.-31-How to maintain PH & Viscosity of 
UDC-85? 
Ans.-Viscosity of the UFC is the function of 
Temperature. UFC85- is a viscous liquid 
containing 60% Formaldidyde,25 % urea and 
rest is water. Hence It is recommended that the 
concentrate be kept warm during transit for ease 
in unloading. In climates where low 
temperatures are likely, transfer lines to storage 
should be insulated and heat-traced or steam-
traced. This helps to maintain product flow 
during transfer and helps to prevent the lines 
from plugging. Once the lines are warm, the heat 
source should be cut off so that the product is 
not overheated. High viscosities created from 
short periods of cooling can be reversed by 
warming with agitation to recommended 
temperatures. 
 The pH of UFC gradually drops when stored at 
room temperature and process adjustments may 
be necessary..UFC should be stored in well-
ventilated areas away from strong acids and 
oxidizing and alkaline materials. Storage tanks 
of aluminum, resin-lined mild steel, or stainless 
steel are recommended. Since some 
contamination can occur with prolonged storage 
in aluminum or resin-lined mild steel, storage 
tanks of stainless steel may be preferred. UFC 
has been found generally to be less corrosive 
than aqueous formaldehyde solutions. Indoor 
storage is recommended. Outdoor storage tanks 
should be shielded from the direct rays of the 
sun to maintain temperatures below 35 degree C. 
If outside storage is necessary, or if low indoor 
temperatures are expected, insulated storage and 
some means of heating the tank, such as inside 
heating coils, should be considered. Hot water 
(53 degree C) is preferable to steam for heating. 
Q-32-How to improve crushing strength of 
Urea granules?  
Ans.-It is also known that a number of chemical 
compositions can be used as an additive to 

improve the crushing strength, the caking 
tendency and the resistance to moisture. 
Following additives are used. 
1. Formaldehyde 
2. Hexamethylenetetramine 
3. poly(vinylacetate) 
Q.-33-What about Impact Resistance ? What 
is the minimum value for UREA prills Impact 
Resistance ? 
Ans- Following strengths measures 
performances of the prills 

1. Crushing strength. 
2. Abrasion strength 
3. Impact strength. 

These parameters give useful information to the 
manufacturer as well as to the users regarding 
stability of a fertilizer to withstand normal 
handling without fracturing and tendency to 
form the dust due to abrasion and impact during 
course of its manufacture. Determining 
the crushing strength, or hardness, will help 
determine handling and storage requirements of 
a chosen granular product. generally, 
the crushing strength in our unit about 600 gm to 
1.2 Kg per prill. The crushing strength of 
Granule Urea is about 1.3 to 3.2 kg per granular. 
The crushing strength of fertilizer particles 
differs greatly depending on the chemical 
composition. In National Fertilizers Ltd. All urea 
samples test experimentally to observe their 
breakage or failure behavior under compressive 
loads.  The mechanical resistance depends on 
surface structure and particle strength. The 
apparent strength calculates by dividing the 
failure load (force) applied, per cross-sectional 
area perpendicular to the force Dust and fines 
normally arise during handling from water 
absorption.  

1.  Poor surface structure and particle strength. 

2.  Low mechanical resistance. 

3. Mechanical stresses in the handling chain. 
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Wear and tear from equipment (scrapers, screw 
feeders, grain trimmers etc) See also how to 
prevent dust formation. Crushing strength is the 
minimum pressure needed to crush individual 
particles.  
Crushing strength. 
Hardness test usually measure only one of these 
types of strength, however, in most cases good 
resistance to one type of mechanical action 
reasonable indication of good overall 
acceptability. As shown in the figure-2. 

Abrasion Resistance 
This test meant to determine degradation and 
dust formation due to abrasion between prills 
during handling of urea within the plant and 
outside. (Handling like conveyors, scrapper) 
Impact Resistance- 
Impact resistance is of interest mainly in 
connection with the impact imparted by fan type 
fertilizer spreader. In our country mechanical 
spreaders are not used in agricultural operation. 
(Used in conveyor to silo) 

 
Fig-Apparatus for crushing & impact strength 
Q-34- How to judge the prilling bucket is 
overflowing? 
Ans.-A thermocouple is installed on bucket 
above line when bucket starts overflow then this 
temperature raised to urea temperature means 
the bucket is overflowing, as shown in the figure 
Q-35-How to minimize Scrapper arms urea 
deposition? 
Ans.-There is about fortnight routine schedule 
for cleaning of the scrapper floor scrapper arms 
and louvers cleaning of the prilling tower. Some 
time deposited has been seen after some days 
from cleaning this is due to the overflowing of 

the prilling bucket. There is time shortage for 
scrapper cleaning subjected to tanks level and 
plants load. Bucket cleaning regularly to avoid 
overflowing of the bucket. Hot and humid 
weather is the critical time to check the tower 
capacity. You can increase the opening of the 
bottom louvers to increase the air flow, but that 
may result into more moisture to the tower and 
may result in high moisture in the product. 
Q-36-How do we know that complete prilling 
tower space / area is being utilized for the 
cooling of the falling Urea melt? 
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Ans.-When you increase the through put to the 
Prilling Bucket, increase the speed of the bucket 
also. This shall help to increase the maximum 
utilization of the tower. Increase the speed upto 
a level untills wall speed i.e. when prills start 

touching the wall of the tower. Operate at the 
speed lower than the wall speed. Check the 
product quality also. This way u can check the 
capacity margins of the prilling tower. 

Q-37-What are the use of louvers? If we 
remove the louvers, from bottom and top 
both, what will happen? 
Ans.-The function of the louvers to control the 
air flow , humidity ,rain season etc. In rain 
season the water ingress into prilling tower from 
top of the prilling tower. Louvers do control the 
flow and direction of air to the Tower. More 

opening of louvers means more air to tower.  
Louvers must be adjusted in a way that air entry 
is down wards. This way air shall go to the 
bottom side and thus, complete height of the 
prilling tower is gainfully utilized. The opening 
of the louvers control the dust in prilling tower 
also losses. 

Q-38- When air enters prilling tower from 
the bottom louvers, it will have a tendency to 
travel to Asymmetric? How can adjust? 
Ans.- By adjusting the direction of the louvers , 
maximum utilization of the Prilling tower height 
in terms of heat exchange can be utilized. The 
bottom & top louvers adjusted in such a way the 
maximum utilization of air space in the prilling 
tower. 
Q-39- What is Blending Fertilizers? 
Bulk blending fertilizer. It's the combination of 
several single compound fertilizers. The largest 
characteristic is that you can make fertilizer 
blending from soil sampling. According to the 
soil condition, you can adjust the fertilizer 
formula to make high quality fertilizers. Blended 
fertilizers are made by physically mixing 
fertilizer materials to give a desired grade. The 
individual particles remain separate in the 
mixture, and segregation may occur. Blends 
have the added advantage of allowing a very 
wide range of fertilizer grades, thus making it 
possible to match a fertilizer exactly to a soil test 
recommendation. 
Q-40- The urea colour sometime reddish after 
shut down plant start up? 
Ans.-After shut down the rust found in some of 
the vessel and urea stored in urea solution tank, 
the passivation not proper after start up. Some of 

the welding job in the vessel not properly 
passivate by acid. These are the reason. 
Q-41-What is sampling procedure of Urea 
?how it taken? 
Ans.- 
Sample should collect in sample collection pot 
by uniformly collecting. Like take a sample 
collection pot and cross from one end to another 
end just below the point where urea is falling 
from one belt to another. 
This will help to collect uniform sample and you 
will get correct result. If there is two or more 
transfer point it would be better to take sample at 
final transfer point which will give you the 
correct analysis before packing. Moreover prills 
inherent quality is also important, need to 
maintain temperature, vacuum and Toughing 
chemical if you are adding because for shipment 
this toughing chemical is very important. The 
sample bottle must be air tight. 
Q-42-Some time corrosion product found in 
Urea? Why? 
Ans.-To find corrosion products in a urea plant 
is very normal. As you know oxygen is added to 
the synthesis to assure a chromium-oxide layer 
on all austenitic stainless steels. In the gas phase 
this passive layer is colored typically blue or 
redish. In the liquid phase grey or brown. 
Ammonium carbamate continuously will 
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dissolve partly this oxide layer (also called 
passive corrosion), which is unavoidable. 
Proper design measures, applying the right 
quality materials and proper inspection 
techniques are required to assure a sufficient 
long lifetime of the critical equipment items. 
Q-43- How to control operating Natural Draft 
Prills Tower & Urea spillage from bottom 
window louvers and thus a loss of 
production? 
Ans.-Such situation occur when the rpm is more, 
you must have to clean the bucket and control 
rpm as per product quality. 
Q-44-If Chromium & Nickel appeared in the 
urea product then what happens? 
Ans. The Iron, Chromium & Ni analysis done in 
prills for checking corrosion rate in the 
equipments 

Generally the Normal Value as 
following 
1. Iron-˂0.1 ppm 
2. Nickel-˂0.02 ppm 

If more than above it means corrosion starts in 
equipments. 
Q.-45- Why Biuret is harmful? 
Ans.-Biuret is the poison for crops, it is the 
powder form. Biuret more than 1.5 % can 
damage the root of the plant and also useful 
bacteria and chock the capillary of the root cell, 
Nitrogen carrying capacity will be reduced. 
Formation of Biuret takes place when urea is 
heated to its melting point it starts 
decomposition with evolution of ammonia 
preumably, urea first isomerizes which 
dissociates into isocynic acid and ammonia. 
Urea is suitable for all crops and soils. Being 
non-polar, this is an ideal Fertilizer, but urea 
having more than 1.5% Biuret it is very harmful 
for certain crops like pineapple, Citrus, Tobacco 
and coffee which are sensitive to Biuret, urea 
with a lower Biuret content of 0.5 to 0.8% is 
preferable for application as a foliar 

spray. Chlorosis occurs on the leaf of the plants, 
when Biuret more than 1.5%.Fertilizer grade 
urea   contains the impurity Biuret which is 
toxic to the plant especially when applied as a 
leaf dressing. Biuret more than 1.5 % can 
damage the root of the plant and also useful 
bacteria and chock the capillary of the root cell, 
Nitrogen carrying capacity will be reduced. The 
presence of Biuret also decreases the rate of 
nitrification in soil. Biuret may make the harsh 
condition more severe. The extent of Biuret 
damage to seedlings depends on the crop, the 
Biuret concentration, and the fertilizer 
placement. Neither urea nor urea which contains 
Biuret should be placed directly with a seed 
during planting. 

CO(NH2)2    =  NH4CNO       +              NH3.  
(UREA)           (AMM.CYNATE)  
The isocynic acid reacts with urea to form 
Biuret. 
NHCO  +  CO(NH2)2    =    NH2CONHCONH2  
In the presence of excess ammonia Biuret is 
formed at substantially lower rate by direct 
reaction between urea molecules. 
 2CO (NH2)2 =  NH2CONHCONH2+NH3.  
(UREA)            +        BIURET      → 
           AMMONIA 
BIURET + UREA    → TRIURET + 
AMMONIA 
Although Biuret in urea can be damaging to 
plants when present in high concentrations, 
modern manufacturing processes have greatly 
reduced the severity of this problem. Early urea 
fertilizer manufacturing facilities often produced 
urea containing more than 1.5% Biuret. Foliar 
application of urea solutions containing 1% 
Biuret is acceptable for many common 
agronomic crops. However, for foliar 
fertilization of some sensitive crops, urea with 
especially low concentrations of Biuret (less 
than 0.3 % Biuret) may be required. If the 
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sensitivity of a specific crop to Biuret in foliar 
sprays is not known, it is advisable to start with 

 
Q.-46-Can Biuret removed from Urea any 
process? 
Ans-No, Biuret cannot be separated from urea 
but some adsorbent are available to separate 
Biuret from Urea. The Biuret content of Biuret
containing urea is reduced by contacting a 
solution or melt of Biuret-containing urea with a 
polar adsorbent under conditions sufficient to 
remove at least a portion of Biuret from the urea. 
The resulting Biuret-containing adso
regenerated for further use by contact with a 
polar adsorbent under conditions sufficient to 
desorbs at least a portion of the Biuret contained 
on the adsorbent. Optionally, Biuret can be 
recovered by recovering the Biuret
desorbent, and Biuret concentration in the 
desorbent can be increased by recycling the 
Biuret-containing desorbent into contact with 
Biuret-containing adsorbents, and Biuret can be 
recovered from the desorbent by low 
temperature crystallization. A method for 
recovering Biuret from Biuret-containing urea 
which comprises contacting a solution or melt of 
said Biuret-containing urea with a polar 
adsorbent retained in a fixed bed by passing said 
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crop to Biuret in foliar 
sprays is not known, it is advisable to start with 

low-Biuret urea until the sensitivity has been 
determined. 

 
Fig- Citrus Leaves Biuret effect
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containing urea is reduced by contacting a 

containing urea with a 
polar adsorbent under conditions sufficient to 
remove at least a portion of Biuret from the urea. 

containing adsorbent can be 
regenerated for further use by contact with a 
polar adsorbent under conditions sufficient to 
desorbs at least a portion of the Biuret contained 
on the adsorbent. Optionally, Biuret can be 
recovered by recovering the Biuret-containing 

concentration in the 
desorbent can be increased by recycling the 

containing desorbent into contact with 
containing adsorbents, and Biuret can be 

recovered from the desorbent by low 
A method for 
containing urea 

which comprises contacting a solution or melt of 
containing urea with a polar 

adsorbent retained in a fixed bed by passing said 

Biuret-containing urea through said fixed 
adsorbent bed at a flow rate corre
about 0.2 to about 1 bed volume per minute.

Q.-47- What are the other benefits of 
neem coated Urea? 
Ans.-Not other, it is the first benefits i.e. 
“environment” the number of neem trees are 
increasing continuously in India Neem coated 
urea requires neem oil, more urea more oil and 
trees also required more. Second the urea was 
used for other byproduct not fertilizers, they 
used to take advantages of subsidy of fertilizers. 
Now completely stopped. Now third this slow 
release of Nitrogen, efficiency of urea increased
Unfortunately, mo re than half (up to 60%) of 
the nitrogen leaches out or vaporizes in the form 
of nitrogen gas, ammonia & nitrous oxide due to 
the presence of denitrifying bacteria in the soil

1. Slow down the process of nitrificatio
urea.  

2. Neem Coated Urea reported improved 
yield up to 48%  

3. Decrease urea requirement by 50%. 
4. Controls soil born nematodes, termites 

and other pest due to pesticide properties
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Q.-48- What is Zinc coated Urea? And what 
are its advantages? 
Ans. - Zinc oxide nano and Zinc sulphate 
particles hold promise as novel fertilizer 
nutrients for crops. However, their ultra-small 
size could hinder large-scale field application 
due to potential for drift, untimely dissolution or 
aggregation. Urea is coated with ZnO-NPs (1%) 
or bulk ZnO (2%) is very useful for crops. 

 
Fig- Zinc Coated Urea PFD 
Q.-49- What is Sulphur coated Urea? And 
what are its advantages? 
Ans.- Sulphur Coated Urea (SCU) fertilizer is a 
slow-release fertilizer that is made by coating 
urea with sulphur and wax that increases 
nitrogen efficiency, improves plant growth and 
reduces water pollution, compared with water 
soluble fast-release urea. Sulphur Coated Urea 
Avoid soil compaction; reduce frequency of 
application and reducing total cost; effectively 
reduce salt index, improving quality of crops; 
sulphur is a middle element, to provide nutrition 
for crops. As a hi-tech controlled/slow release 
fertilizer, Sulphur coated urea (SCU) has both 
effects of nitrogen and sulphur fertilizers. 

1. Urea is heated to prepare its surface for 
sulphur coating.  

2. It then enters a rotating drum to be 
sprayed hydraulically first with sulphur 
and then with the wax sealant.  

3. The product is cooled, coated with 
diatomaceous earth conditioner to 
prevent caking.  

4. Screened and transferred to storage for 
testing 

Following benefits: 
1. Improve water penetration in soil;  
2. Increases availability of iron, 

manganese, copper, zinc and boron to 
the plant  

3. Improves soil structure. 
4. Builds healthy protoplasm and plant 

tissue to help resist drought, disease and 
winter damage. 

5. Enhances colour;  
6.  Promotes turf growth and density.  
7. Aids the turf response when used in 

combination with nitrogen.  
8.  Helps keep alkalinity in balance  
9. Aids nitrogen release from organic 

matter.  
10. Improves recuperation capacity. 

Q-50-What is the principle of particle size 
analyzer? 
 Ans.-These are the Laser & Electro zone type 
testing, this is an often favoured technique that is 
considered to be one of the most accurate and 
reliable. It has a number of important 
advantages: 

1. It is very flexible and can measure all 
types of particles (powders, emulsions, 
suspensions and sprays) 

2. It is very rapid (answers can be 
produced in less than sixty seconds) 
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3. It offers an absolute method of particle 
analysis that is grounded in scientific 

principles and makes it possible for 
measurements to be taken without the 

4. need to calibrate any instrument against 
the standard 

5. The technique provides a very wide and 
dynamic range 

6. It is possible to measure an entire 
sample 

7. The technique is highly repeatable. 
1. Laser Zone testing, It works on the 

principle that when a beam of light (a 
laser) is scattered by a group of 
particles, the angle of light scattering is 
inversely proportional to particle size.2 
types of particle size analysis? 

(a) Dynamic image analysis (DIA),  
(b) Static laser light scattering (SLS, also 

called laser diffraction), dynamic light 
scattering (DLS)  

2. Electro zone Testing 
Electric Sensing Zone is also referred to as the 
Coulter Technique or Coulter Counter. The 
instrument is a true high resolution, high speed 
particle counter and particle size distribution 
analyzer that cover a nominal span of about 1.0 
um to 300um. Under special circumstances, the 
lower detection level can be reduced to about 0.4 
um. Data is typically presented to our clients on 
a Frequency (Population) and Volume (Mass) 
basis vs. Size. Being a true particle counter, the 
instrument can also be used to determine the 
concentration of Particles/mL of Fluid vs. Size. 
Q.-51- What is heat of reaction of Biuret? 
Ans.-2NH2CONH2 →NH2CONHCONH2 + 
NH3 
Heat of Reaction of Biuret (∆HR) =Heat of 
Formation of Product (∆H(f) – Heat of 
Formation(∆ H(f) ) of Reactant 
∆ H(r) = ∆H(f) Products - ∆ H(f) reactants  
∆ H(r) = (-562) KJ/mol + (-46)KJ/mol - 2(-
333.5) KJ/mol 
∆ H(r) = 59 KJ/mol 
Hence Heat of Reaction of Biuret (∆Hr) is +59 
KJ/mol 

and the Reaction of Biuret formation 
is Endothermic Reaction 
Q.-52-During coating of product what is the 
recommended neem flow per ton of urea 
product? 
Ans,-Neem oil required about 500 gram per 
ton of urea 
Q.-52-We did a test run for coating and 
faced agglomerates formation at a 
warehouse. Ans.-Considering neem oil 
itself is an ant caking agent, what do you 
suspect to be the reason? 
Neem Coating must be done in final stage, 
in our plant coating done before bunkering 
and then bagging. The reason of 
agglomeration is other, e.g. High Temp of 
the prills 

(a) Dust formation in product 
(b) Moisture contents are more. 

Q.-53-For how long have you stored the 
coated product and at what temperature? 
Ans.-The coating done in final stage i.e. 
bagging, if you store coated urea in silo, it 
may be the problem of cluster/lumps 
formation. 
Q.-54- What is most popular coating agent 
are in market 
Ans.-Fertilizers are one of the costly inputs in 
agriculture and development of nutrient efficient 
fertilizers is need of the hour. Keeping in view 
of the above, slow release coated urea fertilizers 
are developed and the N losses from different 
coated urea fertilizers are developed. Nano 
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particles technology is developed. Numbers of coating agents are available in market. 

1. Coat urea with pine oleorein(POR)(C30H20O2) to obtain  slow release urea Fertilizers. POR is 
equally effective in inhibiting urease enzyme activity in the soil due to its antimicrobial 
properties, acidic nature 

2. and the presence phenolic and aromatic ketene compound that bind with the urease enzymes. 

3. The different coated fertilizers used in the experiment were 4% pine oleoresin (POR), 35% nano-
rock phosphate and 2% nano-ZnO coated urea. In later two cases nano particles were loaded over 
4% POR coated urea during preparation 

4. Application of coated urea fertilizers such as NCU and pine oleoresin coated urea (RCU) in a 
Vertisol reduced the ammonia volatilization by 27.5% and 41.1%, respectively. 

5. Similarly, reduction of NO3-N leaching due to application of neem, resin, nano-rock phosphate 
and nano-ZnO coated urea were 18.3%, 28.0%, 25.7% and 35.1%, respectively. 

Q-54-What is the basic difference of BFC & CFD? 
Ans.-Following are difference 
Sr. No. Bulk Flow Cooler(BFC) Cooling Fluidized Bed(CFD) 

1 The hot Urea is cooled by DM water The hot urea Cooled by air 
2 Plate type heat exchangers are used Cooling Fluidized dryer is used which is 

perforated bed 
3 DM water Cooled by Cooling water Air is cooled by Cooling water in a closed 

chamber 
4 High rise belt is used to carry urea to BFC 

because BFC height is more. 
Simple conveyor belt is used to carry CFD 

5 Cooling done as per dew point because the 
heat exchanger is closed vessel below dew 
point the product will choke. 

No factor applicable because CFD is open 
dryer bed 

Table CFD & BFC Comparison 
Q-55- What is the Size distributions of Prills? 
Ans—Following are the generally standard size distribution 

Sr. No. Sieve size , mm Prills, % Summary Size 
1 +2.8 1.67 1.67 Over size 
2 -2.8+2.36 6.43  

 
96.64 

 
 

Normal size 
3 -2.36+2.0 16.48 
4 -2.0+1.7 28.1 
5 -1.7+1.4 28.47 
6 -1.4+1.18 13.42 
7 -1.18+1.0 3.74 
8 -1.0+0.80 0.83 1.69 Under Size 
9 -0.80 0.86 
 Total 100 100  

Fig-Size distribution 
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Fig-BFC 
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Fig-CFD 
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Conclusion 
We hope this issue on question & answer 
like my previous issue. I got a lot of question from public some of them are solved and rest will be solved 
in  next issue. Keep write/ask to us. 

 
 

Thank you very much 
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