\J

International
Fertilizer Industry
Association

IFA Technical Conference

Paris, France
5-8 November 1984

International Fertilizer Industry Association - Secretariat: 28 rue Marbeuf - 75008 Paris - France
Tel. +33 153 93 05 00 - Fax +33 1 53 93 05 45/47 - ifa@fertilizer.org - www fertilizer.org



ENERGY SAVING IN UREA AND AMMONIUM NITRATE PLANTS TA/84/16

G. Brusasco, R. Monaldi, G. Pagani, M. Santini
(FERTIMONT, ITALY)

SUMMARY

The IDR process, the latest version of Montedison's urea technology,
has been in commercial operation for the past two years at Fertimont's
300 MTPD plant at 3an biuseppe di Cairo.

The process flow sheet and main features were described on the occasion
of the 1930 IFA Technical Conference (1).

After two years of operation, the process has proved to require very
low energy consumption and to consent easy and stable operation;

moreover, no corrosion of the equipment was observed, although it is
well known that corrosion conditions are eritical fFor the strippers.

Following is a description of the policy which has been adopted by
Fertimont te¢ further reduce the overall steam consumption from the
present 600 Kg/t urea to 300 Kg/t urea, and possibly even less.

Furthermore, a new urea granulation process has been developed which
is based on multiple curtain drum spraying, the drum having a small
volume. -

A good quality product is thus obtained; the process is characterized
by low inveztment and energy costs and easy operating conditions.

In the chapter covering ammonium nitrate the performance of a pressure
reactor is described, which is highlyenergy saving and has been ope-
rating on industrial scale.

A description is also provided of the improvements in the 1,500 MTPED
ammonium nitrate plant at Porto Marghera. An interesting feature of
this process is that the 26% N product is sent to storage at a tempe
rature of 75 °C and is kept in unconditioned warehouses.

This is pozsible thanks to the use of special conditioning agents.

URFA PLANT

Evolution of the urea preoduction technigue towards ever lower steam
requirements

On the occasion of the IFA Conferenceheld in Vienna in 1980, the
Montedison new IDR urea production procesas was intreoduced for the
first time . The process was later successfully tested and perfected
onn industrial scale (300 MTPD) in 1981 at Fertimont's San Giuseppe di
Cairo factory.



Starting from 1982, the plant was added to the factory's production
cycle, thus fully meeting data which indicated steam requirements
cf 600 Kg/t urea, that is to say an appreciably lower figure than
was obtainable with the consolidated technology available at that
time .

A brief description of the process's characteristics is given here-
under.

Figure I shows the scheme of the new process regarding the high
pressure section.

The high conversion yield in the reactor is obtained through operatin
with high ammonia/carbon dioxide ratios in the reactor whilst the
recycling of the major part of the unreacted matter, mostly ammonia,
is carried out in two strippers working in series at the same synthe
sis pressure and using ammonia and carbon dioxide respectively as
stripping agents.

The innovative aspect of the process is the removal of excess ammonia
in the urea solution mainly achieved through using carbon dioxide in
the stripping operation (differently to what has been done till now).
The main results achieved over the past few years (the plant was
started up in 1981} can be summarized thus:

- a significantly lower heat congsumption in comparison to consclidate
technologies.
Consumption of about 600 Kg/t steam at medium pressure, plus a recog
‘very of about 100 Kg/t steam at low pressure. This means lower ener
gy consumption of about 40% compared to those achieved employing
the best technologies available on the market;

- complete absence of corrosion after operating three years.
This ocutstanding result has been achieved due to a particular passi
vation technique of the surface of the strippers.

For further details please see the llteratupe mentioned in the footno
‘te hereto (2) (3).

It should be stressed, however, that considerable improvements can
be achieved through this process. Such improvements are currently

at an advanced stage of realization at Pertimont's San Giuscppe di
Cairo factory.

They involve also a mew phileosophy of plant operation aimed at mini
mizing power requirements rather than at exploiting the strippers'
high efficiency.

In a cycle such as the IDR cycle, the reaction heat plus the heat
supplied to the strippers are found again in the carbamate condenser
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in the form of recovered steam, at such a level (7~9 bar) as to
consent its use for the distillation of the downstream solution.

The use of the double effect technique between the MP distiller
{20-30 bar) and the first distiller under vacuum makes it possi

ble to cut down the requirements of recovery steam, a portion of --~
which is made available for other uses.

The new evolution philosophy of the IDR process can be summarized
as follows: ‘

- consolidation of high conversion yields inside the reactor (more
than 70%);

- redyction of the steam flow to the second stripper, zo that part
of the NH; is stripped as a result of the co-production of an
equivalent quantity {(from the point of view of heat) of carbama
te:

— expansion of the double effect area so as to decompose this addi
tional carbamate with recovery steam at high efficiency condition;

- distillation of the formation waters, uzing low value heat such-
as the vapours from the low pressure stage (4-6 bar).

By doing so, a reduction of the MP steam consumption is obtained,
whereas the recovery heat consumption is inereased.

The optimal solution conszists in closging the cyecle with a minimum MP
steam consumption, thus securing the availability of recovery steam
for all the remaining finishing operations.

One can easily realize that, in a situation such as this, the recovery
steam is precious and its consumption must be optimized to the utmost.
This is exactly what is being done at Fertimont's San Giuseppe di Cai
ro factory.

Fig. 2 shows a complete diagram of the IDE plant at Zan Giuseppe di
Cairo, as modified according to these new criteria.,

The double effect coverz the low pressure digtiller, plus a portion
af the first distiller under vacuum . It is thus possible to expand
the latter!s field of eperation, even beyond 300 Kg recovery steam/t
of urea to be conveyed to the MP distiller.

The presence of a kind of post-condenser at lower temperature such
as the one on the first stage under vacuum permits to maintain a
presaure level at the MP stage which is compatible with the use of
recovered steam. )

This expansion of the double effect's field of operation will consent
to bring the "overall"” steam requirements down to values of akout
100 Kg/t.

A further optimization of the recovery steam consumption may be
obtained through partial use of the heat content in the steam from
the LP distiller.
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It has in fact been ascertained that this heat may be utilized to
distill the formation water (containing a =mall quantity of NH3)
from the condenser under vacuum, as well as to preheat the NHs to
be used for feeding.

Through this additional optimization, it seems possible to obtain
"overall'" steam requirements under 200 Kg/t urea.

Az mentioned before, both these improvements are being perfected
at Fertimont's San Giuseppe di Cairo factory, and should be added
to the production cycle within the first months of 1085,

In conclusion, thanks to a rationalization of the steam consumption
in the finishing section, and to a different philcsophy of operatian
of the high pressure IDR cycle, it is possible to cut down to very
low {almost negligihle, we dare say) values the . steam requirements in
urea manufacturing.

The multiple curtain drum granulation process

Over the past few years, it has been Fertimont's aim to enlarge its
products' range. Consequently, a drum granulation process was perfec
ted, 80 as to meet market requirements as there is an ever increasing
demand for granulated urea. '

As regards the granulation technique, the results of past experience
were borne in mind, as well as other important factors such as :

low invest cost, utilization of existing equipment and low energ
consumption. Fertimont's plant at Porte Marghera was characterized by
the fact that prilled urea was conditioned in a subsidiary plant

(CNA process) in order to obtain Fr.e-flowing prilled urea; this unit
is based essentially on a coating drum and on a final fluid bed coole;
which employe air subcooled by a refrigerating cycle,

The plant, as plotted in fig. 3, was modified as shown in fig. 4,
mostly using existing equipment and realizing a typical granulation
cycle (4).

The inside part of the existing drum was modified with the addition
of multiple curtains on which the 00,5% solution is sprayed. This
onion-skin granulation system is very effective and is easy to operate

The importance of the crystallization heat removal in an "onion-skin"
type granulation svstem is well known: in the case of drum granulatio:
this importance has been stressed by TVA, who have presented a drum
granuiator, falling curtain type, cooled inside by means of a water
injection system (5).

In Fertimont's case, the heat is removed by recycle (averagely 3:1).
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The granulation process is carried out at a temperature of 100-1035 °C,
and all the product in the cycle is cooled down to 45-50 °C.

The granulator has a very high capacity if related to its small volu
me {abt 0.4 turea/h/cu.m); the small volume is compensated by an ori-
ginal system of falling curtains which the molten urea is sprayved onto.
Furthermore, the high length /diameter ratic has proved.to be an impor
tant factor in order to obtain high guality product.

Tabie 1 shows the characteristics of the granular urea produced by
FERTIMONT.

The total cost of plant modifications at Porto Marghera was US$300,000.

Basing on the results obtained with the experimental plant, a new
plant was designed using the same flow-sheet.

Following are the data concerning the calculated energy consumption for
a 500 MTPD granular urea plant, referred to one ton of granular: urea
produced with air at 27 °*C.

- electric power 24 kWh/t
- L.P, steam 30 Kg/t

The battery limit investment estimate is US$ 1,800 million.

AMMONTIUM NITRATE PLANT

In the ammonium nitrate plant, energy saving criteria are connected
with the usze of the reaction heat, since the reaction between ammo-
nia and nitric acid is highly exothermic¢, and with the granulation
system, which must yield a product having the required characteristics
and obtained with the use of the lowest possible eénergy.

In the case of a new plant, the process which we consider to be optl
mat for the production of 26% N ammonium nitrate (the only grade avail
able on the Ttalian market) is based on a pressure reactor followed
b¥ a drum granulation process.

The pressure reactor

The pressure reactor, which had been used by Montedison on a large
scale before 1940, and had later on been discarded to adopt, for sa
fety reasons, the atmospheric pressure reactor, was re-designed in

1973 together with Compagnte Neerlandaise de 1'Azote {(C.N.A.) in order
to secure energy savings and clean effluents with safety margins equal
to those obtainable with the atmospheric pressure veactor (6).

Fig. 5 shows the flow-sheet of the section producing 95% solution.

Gaseous ammonia and nitric acid are fed 4o a reactor cperating at a
pressure of 4-4.5 bar and at a temperature of 175-180 °C; the reaction
occurs in the presence of 73 to 75% ammonium nitrate solution.
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The highly exothermic reaction causes the evaporation of water:

the generated steam is separated from the ligquid phase and used,
after - washing with recirculating diluted solution, to concentrate
the produced nitrate solution up to 95% in a single- ~stage concentra
tion operating under vacuum.

The excess reaction heat is converted to pure steam by circulating
the reaction selution through a boiler; the amount of exported steam
is plotted in fig. 6 as a function of nitric acid coneentration and
temperature.

The washing of the vapours from the reactor permits to obtain conden
sates cantalnlng less than 30 ppm NH3 and 30 ppm NH4NDq

Safety is connected malnly with low concentration in the reaction
loop and with a.’ well tested and reliable system for temperature and
pll control.,

The pressure reactor process has already been in operation since 1977
at CNA's factory in Sluiskil (Holland) on a 1 » 500 MTPD l1ine and at
Quimigal's Lavradio factory {Portugal) on a 500 MTPD line.

At Fertimont's 95% ammonium nitrate solution plants, all based on atmo
spheric pressure reactors, the necessity had arisen of using both ener
gy recovery and environmental protection criteria without erecting a
new plant, as would have been the case had Fertimont intended to applj
the pressure reactor technology in full.
Consequently, other principles were followed.

For example, in the 1.500 MTPD26% N ammonium nitrate plant of West
Porto Marghera, all the reaction heat was recovered using steam from
the reactor to preheat demineralized water for the boilers in the
neighbouring plants (i.e. nitric acid, sulphuric acid and ammonia) and
to preheat up to 90 °C the drying air for the ammonium nitrate granu-
latlmn plant.

In the North Porto Marghera area, where the 03% ammotnium nitrate solu
tion iz used for NPK production, steam from the ammonium nitrate reac
tor is utilized to concentrate phosphoric acid from 28% p, ,05 to 42%
PUD- in the neighbouring phosphoric acid plant. This pFPMlth to save
an Pqulvalent quantity of LP steam. In order to reach this gnal, the
working pressure of the ammonium mitrate reactor was increased to |
bar and the carbon steel shell of the phosphoric acid concentrators
was weplaced with one made of ATST 304 stainless steel.

This initiative brought about considerable economic resuits, since,

with on investment cost of US$ 800,000, an annual return of US3
1,300,000 i3 being achieved.

Brum granulation

Draam . granulation technicue on molten salts {such as ammonium nitrate
and urea) had already been developed by Montedison as far hack as the
"'50; autually, a pan granulation plant for ammonium nitrate nroduction
has been cperatlnb in Peru since 1957.
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The Porto Marghera plant was constructed in 1965, with a design ca-
pacity of 700 MTPD of 26% N ammomnium nitrate. Later on, the plant

was improved and revamped on several occasions and currently a 1,500
MTPD 26% N ammonium nitrate production is obtained on one line only.

Fig. 7 shows the flow-sheet for the drum granulation production of
26% N ammonium nitrate.

Table 2 reports the specific consumptions obtained during the commis-
sioning tests in 1968 in comparison with to-day consumptions and the
calculated figures of an ideal plant based on drum granulation and
pressure reactor; it can be seen how close are the to-day figures

to the ideal:ones: .

A special feature of Fertimont's plant iz that the granulation process
cccurs in the presence of specific surfactants which, affecting the
crystals' morphology, cause  a diffused porosity which facilitates
work in the subsequent drying =tage.

The surfactant mixture that is being used is not in contrast with the
granulation operation which, in this pecific case, is of the "onion
skin'" and coalescence type.

Obxicusly, it is necessary to control the process parameters and to
remain within well defined ranges, i.e.:

- the concentration of the solution must be such as to obtain, by
recycling also the flows from the ecological unit, a water content
in the product between 0.6 and 0.8%; usually, the concentration is

95-5—96-5%5
- the tEmpefPturé shall range between 114 °C and 115 °C;
- the recycle ratio is usually 2-3.

A particular spraying technique was adopted so as to control the granu
lation process through a special arrangement of sprayers; the drum
dimensions are: 4 m diameter x 5 m length.

The granules*® physical characteristics, with particular regard to diffu
sed porosity, permit to obtain after the drying stage water content
values in the range of 0.10-0.15%, with acceptable drying volumes

(3.6 cu.m./t/h).

After screening, the product is cooled down to 70-75 °C, as one of the
advantages of the process congists in the fact that it may be stored

at high temperatures in unconditioned warehouszes without any caking
problem.

The only treatment that follows is anti-caking spraying with anionic
surfactants bound with high polarity wax. This results in the Fforma-
tion of a waterproof coating which resists the water exchange action
in the saturated solution so that no f2alt's surface re-crystallization
0CCUrs.
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Table 3 shows the product's chemical, chemical-phvsiecal and parti
cle size characteristics.,

The figures relating to caking and dusting are within the limits
of those of other products available on the market, which are both
cooled down and treated with amines.

The methods applied for the determination of the physical characte
ristics and of technological tests have been laid down at Fertimont's
Fertilizer Research Centre and can be supplied on request.,

Phase II1 stability under storing conditions is obtained thanks to
the limited water content: this is due to the fact that ne condi-
tioning agents such as magnesium salt etc. are added, which normally
increase the product's hygoscopicity. _
The final treatment with anionic surfactants and high polarity wax
minimizes the risk of water migration between granules and in the
environment.

Moreover, the high temperature inside the product's heap results in
drying conditions since the relative eritical humidity is higher

that the ambient relative humidity.

It will therefore be sufficient to avoid air changes in excess within
the storing area to avoid water absorption at heap surface. This will
save costly air conditioning of the warehouse.

The econeomic advantage consists in the fact that cooling can be limit
to 75 °C rather than the 32 °C required to reach Phase IV, and that
no air conditioning in the storing area is necessary. The ENergy
required for these operations can therefore be saved.

The battery limit investment for the construction of a 1,500 t/d 26%
N ammonium nitrate plant is US$ 0,500 million, of which 35% covers
the preparation of the 96% solution.
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TABLE 1
CHARACTERISTICS 0OF GRANULAR UREA
Chemical characteristics
- Total N o 46 % wt
- formaldehyde content 0,28 mo
- biuret content less than 1 non
- 140 0,2 now
- pH (10% solution) 8
Phs sical characteristics
- Hardness (2,5 mm) 2,8 Kg
- Porosity 2,8 em3/100 g
- Duzting 200 ppm
- Caking free flowing
Particle sire
more than 4 mm 5 = 14 % wt
4 - 3 oun 25 - 35 moon
3 -2 mm 65 - 50 nmen

less than 2 mm 2 mon



TABLE 2

SPECIFIC CUNSUMPTIGNS AND RECOVERIES

ReFerred to the production of 1000 Kg of Calcium Ammonium Nitrate 26% N

P.Marghera plant P.Marghera plant Tdeal
commissioning da to-day data “a
- plant
ta
{1968} (1984)
Production capacity, MTPD 800 1500 1500
Consumptions
- ammonia, Kg 166 163 1) 161
- 56% nitric acid, as 100%, Kg 605 508 595
- gtﬂund limestone, Kg 245 250 255
- snlphuric acid, Kg 1 2,5 2,5 =
-~ coabting agent, Kg - 1,5 1,5 |
-~ L.P. steam {8 bar}, Kg 230 150 30 -
- Elecitric power, kwh 33 27 2 ©
- coeling water, m3 ' ' 40 20 15
Hecoveries
- L.P. steam (5 bar}, Kg - - 50
- Recovered heat as steam in : )
the sulphuric,nitric and Kcal - 110,000 -
ammonia boilers ' '
{egquivalent steam at 8 bar) (Kg} {170) 2)
Remark : i) Lower consumptions of NH3 and HNO; have been obtained by improvements in the effluent abate

ment systems.

2) M P steam is produced in the sulphuric ac¢id, nitric acid and ammonia plants boilers; an higher
quantity of steam (10 MTFH} is produced by boiler feed water preheating in the A.N. plant.
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CHARACTERISTICS OF 26% N AMMONIUM NITRATE

Chemical characteristics

Total N

Free HoO

Total HZD

304

Organic matters (as C)
pH (10% solution)

Physical characteristics

Hardneszs
Parosity
Dusting
Caking

Particle size (3)

more than 4 mm
4 - 3 mm
3 - 2 mm

less than 2 mm

2

1
20
fr

10
70
10

TABLE 3

H 4 wt

0,09 n

0,12 i

0530 i1

0,20 it

0,20 " (1)
733

3,0 Kg .
2,0 em3/100 g (2)
0 ppm

ee flowing

15 % wt
- 75 i
15 L
0 r

(1) 50% is due to surfactant and anticaking materials.

(2) The fipure is 10-15% higher than in the case of granular products
obtained without the addition of surfactants.

{3) The sieves have opening which meet customers' requirement.
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THE NEW IDR UREA PROCESS
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TA/84/16 Energy saving in urea and ammonium nitrate plantzs by G.

Brusasco, R. Monaldif, G. Pagani & M. Santinl, Faertimont
SpA, Italy

‘DISCUSSION: Rapporteur J.E. REYNOLDS, Grace W.R. & Co, USA

Qg = Mr. J.D. CRERAR, Norsk Hydro Fert{liizers Ltd, United Kingdom

The ammonium nitrate granulation process shows that the drier is
heated indirectly using steam. We use direct heating with narural

gas combustion. Would Fartimont do the same with a new plant
today?

‘A = Porto Marghera plant has been designed wusing steam at 8 bar for
‘heating the drying air a3t a maximum temperature of 160°C; at that
time the decision was connected with safety reasons. With a new
plant, we consider ifmportant the energy saving connected with the
use of the steam coming out from the AN reactoar as Indicated in
the paper; nevertheless we consider feasible the use of natural
gas with the proper safety devices.

Q = Mr. P. CHINAL, CdF Chimie AZF, France

In figure 5 of your paper, it seems that the s¢crubbing of the
miat out of the reactor i1s done with a nitrate solutlon at the
game concentration as that of the reactor. Ig it the caga?

In this scrubher, do ¥ou introduce make up nitric acid? If so,
how is 1t coentrolled?

What is the operating pH of che reactor and of the scrubber?

A - The washing of the vapours frow the reactor operates in two steps
inside the column C1O0L:

- in the first step AN solutlion at 15-«257 aud pH = 1 is
racirculated;

= in the second step AN solutien at 2-3% i3 recirculated.

Nietrie acdid is added with a pH controal Iin the raactor and in the
lower part of the column. The pH value in the reactor is 3.

Q = My. Z.H. PAN, CNCCC, China

1. 1f #2535 and H2 contents in €02 are about 10 mg/¥Nm3 and 0.87
(vol.}) respectively, 1s vyour special vpassivation technigue
gtill applicable and does the explosive atmosphere exisr 1n
your =new oprocess? If it does, where? And hnow to avoid
axplosion?

Zz. What i3 the miaimum lead at whieh the new IDR section can
gtlll be operated?

3. What are the factors which {nfluence the performance of tha
2nd astripper?
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H2S must be reduced through an appropriate adsorbant to 1 ppn
maximum.

The content of 0.8% vol, H2 Iin the CO2 ma§ glve the same
problema due to the presence of ‘02, In our caze wWe usz LWo
typas of pasalvation agents!:

~ the first one 138 a liguid oxidizing agent 1in order to
protect the strippers'suvrfaces. No problem for thisa
suhatance;

— the second one ia air for passivatiung all the remalning
parts of the plant.

In order to aveid any operation near or in the explosion field
due the contemporary presence of 02, H2Z and NH3, (that czan
occur during the inert gas washing) we cperate in the H.P.
scrubber always in the presence of an ammonia excess; it means
out of the explosion field. In the M.P. scrubber we add
nitrogen before the final washing of inert gas in ovder to
raduce the H2Z and 02 concentration below the iInfaerior
flammability limics.

The minimum operation load of the IDR plant is about 40-30% of
the dasign figures.

The performances of the second stripper of the IDR process are
affected mainly by:

- temperature of inlat solution that must not excead 210°C. We
prafer to operate in the range 200-205°C;

- NH3/C02 ratic of the inlet solution. We oparate quite well
when this ratio is aqual or higher than 3.8=4 (by waizght).

F.A., KARS, Stamicarbon, Netherlands

On page 2, §4 in the english version of the paper is statad:
“the innovative aspect of the process {s the removal of excess
ammonia Lin the urea sclution mainly achieved through using
carbon dioxide in the atripping operaticn”. I always believed
that we were the true inventors of the CO2=-stripping process
in which €02 at gynthesls pressure 1s used to remove axcess
ammonia but als¢ non-converted carbamate from the urea
solution. Can gome clarification be givan?

How do you compare your process with Mitsul Toatsu's ACES
process? And is your process and/or your patent situation, if
you have any, not in conflict with M.T. patents or others?

Is it ¢orrect that vyou hava no cozmarcial experience with Chae
scheme ag given in figure 2, such as:

« the ejector added to the carbamate condensor

- the high pressure scrubber that replaces the separator of
scheme 1

- the heat exchange I{n tha L.P. distillerz

- tha heat exchange in the vacuum system?
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«+ Is your anticipated steam figure based on full haeat Temoval
with coaling water in the ammonia recovery system and

- Is it the difference between import and export ateam, 1if
noet, what 1s your anticipated export steam figure?

Is it correet that your anticipated steam figure i3 hagsed on a
plant with an electrical driven compressor, and do you agree
that the energy picture 1s completely different for a plant
with cogeneration in which the compresgsor is steam driven?

Maodern granulation technologlas have lowered investments and
utility costs in comparison to earlier technologies by
reducing recycle ratios and air requirement by evaporation of
water. Can you explain to us why 1t {3 advantageous to move in
the opposite direction again?

Ia 'your aultiple curtain granulator, without watar aspray
nozzles, wore or less .identical to TVA's falling curtain
granttlacor? '

The wmain innovatlive aspect of aur process is the strippiag of
ammonia by CO2 in a urea solution very rich in free ammonia,
without significant change of the carbamate content in the
solution. In this way, 1t 1a possible to recycle bhig
quantities of ammonlia to the reactor directly in the H.P. loop
and thig permits to obtaln very high conversion in the reactor
and, in counsaquence, low energy consumptloan.

This is completely different from the STAMICARBON pracass, in
which mainly carbamate is stripped by CO02. In the last version
of IDR process, out philosophy iz to produce carbamate in tha
stripper evaporating ammonia in ordar zo cut the M.P., steam
congumption. It Is c’ear that our praocess 13 complataly
different from STAMICARBON CO2 stripping process both from a
conceptual peint of view and for the final results.

Our process has bean patented on May, 1977, that 1s before the
ACES MITSUI-TOY0 Patent. In any case, our process is diffarent
from ACES process. 1In consequence, ouy patent situation is
good.

We have commercial axparienca on:

= the ejector added to carbamate condenser. This edector has
been operating for 3 year in the 5. Giuseppe di Cairo plant
with good results.

~ high pressure scrubbers are in oparation at 80 bar ino aqur
Ferrars factory and in saveral other plants.

Yo problem to operate at higher pressure {for ianstance 200
bar).

- The double effact techulique batween ¥.P. distiller and L.P.
dist{ller has been operating in commerclal scala since 1967

ia our 8. Ciliusaeppe di Cairs factory, ian the conventional
vrea plant.,
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- The double effect tachnigque between M.P., distiller and Ist
vacuum distiller 1s in commercial operation from June 1982
in the IDR plant of 5. Gluseppe di Cairo factory.

4, Our steam figures are overall M.P. steam duty from our side.
No i{imported LP steam 1Is needed and no exportad LP steam 1is
foreseen.

5. The steam figures are process figures and don't take into
account the possible driving with steam turbine of the CO2
compressor. For this subject, please see our article "IDR
technology cuts to a minimum the energy consumption in wurea
planta™ = NITROGEN 145 Sept=0ct 1983.

6+ Our consumptien Ffigures are on the same level as other
granulation pracessas. Presgently our recycle ratio is about 2
without affecting the produet quality. According te our
opinion, advantages of our process are simplicity of operaticn
and low investment cost.

7. Fertimont has experience in the curtain granulating drum since
fifties. In comparing our drum with the one of TVA we have
theae differences:

- melt 15 spravyed en two or mare parallel curtains in order to
reduce the drum volume, without affecting the quality of the
product. In counsequence, we have a very high length/diameter
ratio in the drum with relevant low investment cast;

= the crystallization heat is removed mainly by coeld recycle.
Mz. L.X. RASMUSSEN, Suparfos A/S5, Denmark

What 18 the amount of (NH4)2504 per ton in your 26% AN and why do
vou add AS?

The maximum amount of (WH4)2504 is & kg/t 26% AN. We add ammonium
gsulphate 4in worder to prevent the reaction between limestone and
nitrie acid to form Ca(NO3)2; this reaction occurs malunly in the
serubbhing step with the limestone contained {in the eatrained
powders.

Me. N.D. WARD, Norak Hydro Fertilizers Ltd, United Kiogdom
The storage temperature for 26%Z N ammonium nitrate of 70-75°C
seems very high. It iz surprising vou have no caking in storage.

Can vyou comment further particularly:

1. Storage time before bagging
2. Temperature at bagging?

The storage time bhefore bapgging varies between 1 and 5 months
depending on the shipment programs.

The bagging temperatura is less fhan 43°C in winter; summertime
it can be sometimes more than 45°C.
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Mr, C., HOEK, UKF, Netherlands
What 13 the bulk density of ammonium rate and urea granules?

~ AN 26% bulk density is 0.8 t£/m3; real and apparent density are
raspectively 1.86 and 1.49.

- granular wurea bulk density is 0.76 t/m3; real and apparant
density are rvespectively 1.32 and 1.26.

Mr. P. DORPHANIDES, PFI, Greece
What i3 the recyecle ratio im your granulation AN 26% process?
The recycle ratio in the AN plant is in the range 2-3.

Mr. &G. CALIS, UKF, Netherlands

Do you expect any disadvantageous effects on product gqualicy aof
ammonium nitrate, due to the III to IV transition, occurring
during transportation and handling?

Ho. We have tested the same resistance to thermal shock In the
cooled products.,

Mr. J. MOELLER BIXEBAEK, Superfos A/S, Denmark

What 1s the maximum acceptable particla size of limestone fed to
the AN-granulator?

The limestone aize 1is 60% passiang through a 400 mesh screen;

rathary than the size, we consider the outside specific surface,
that is more thanm 5000 cm2/g.

Mr. D. IVELL, Norsk Hydro Fertilizers Ltd, United Kingdom

What Is the concentration of ammonium nitrate Iin the granulation
plant scrubbaz?

How {8 granulatien controllad:

- by additien of sceam?
= by coutrol of on—size material as recycle?

The concentraticn of ammonium nitrate in the granulation plant
scrubber iz 502 by wt.

Granulation parvrameters controlled are the recycle of on-size
material and solution ceoncentration in order to keep in the fixed
range tempavature, humidity and size of the granulated material.





