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CEBMICO'S 'THERYO UREA PROCESE: A FUTURE FORERUENER

> L% p]

"l'ha_ urda market is big and will continue to bo sos
and, any _p__roduce: who m.shén to rapintain a strong position
in it must Le ready to screp tha old “world beating" proceas
he now operatées: and, &Zopt ond of thd mora sconomical pro=-
caesses vhich sufderly b2come availablo. Back in the thirties
and fortios hoe was opurating a onca'--through procoess and,
used the unreactcd armonis to produce othur nitrogen fertili-
gers. No didn't havao to wirTy vory much sbecut the cost of
produciion baoczua® ho w3 ond of - few supplying resin and
glus proGucers vho vire willirng to pay high pricses. The by~
product fertilirer, ucuelly pmacnimm sulfate, was olso in big
demand. Process "knaw=hcu" w1s 8CaICHy and, this of course

held dbacl prospsctive nreauesrs,

who dsvolopaint of recyclo urea procosses became
necossary whon the dzmand for wroa started to grow: and, pro-
ducers conld not dispos? of tha by-p-cduct armonium sulfate

which wac mooting octiff competi’ion frem the sulfate being




R o e e v s, USRI S, NG T T

profuced from waste pickle liquor. Besides, uréa was replacing
ammonium sulfate in the cultivation of rice and other heavy
crops. The first recycle ures processés wereé developed with
no regard for heat recovery as the @arly literature indicates,

They consisted of many unit operationa which required steam in

eome cases; and, cooling water (heat loss) in others. Producers
were primarily .1ntorutcd in getting the unreacted raw materisle
back to the urea reactor to avoid the production and marketing

of large guantities of by-products. These sarly recycle pro-

cess®s didn‘'t drastically reduce the price of urea.

Ammonium nitrate alao became popular, as did nitrogen
solutions; snd, this saved many low tonnage once=~through urea
plants from going out of business. The current practice of using
by-product ammonia for the production of nitric acid and ammonium
nitrate on an integrated basis hae alsc kept a number of once-
through urea planta on stream (1). However, many of these plants
do not produce oolid urea (prills or crystala) but use the ureas

solution to prepars nitrogen solutions for direct application or

for the production of mixed fertilisers. These plants avoid




stiff competition because they are located near their

principal customers.

Prospective urea producers found it difficult to
select a process back in the early fifties because® process
Cyaluationl hed to be made on the basis of little or no
pilot plent experience. Many of them stayed in production
after correcting the problems that were encountered in the
operation of the prototype plants. Many reports of these

J early experisnces can be found in the literature. A néw

generation of recycle ureéa processés graw out of these ex-

periencés because more technical data bécame eveilable,

The so~-called "conventional liquid recycle process"”
was considered a nightmare in ths early fifties. The big
scare steamed from the prospect of pumping a hot corrosive

ssmonium carbemate solution. However, the econonics of pro~

duction looked very favorable; and, it wes predicted that the

process would f£ind wide acceptance (2). ‘The Chemico liquid
recycle process found favor beceuse the Second Decomposer cou_l.d




be opersted without the need for import steam. (See Ref, 5;
page 214). This broucht on a flood of new heat recovery
schemes which have helped some liquid rocyclq processeés to
rémain ttnporarily competitive. Heat recovery opor-tionl ‘
require additional equipment; and, the increased invoctnlnt

is not justified by the usual small reduction in utility cost .

-The D.8.M. co, Stripping Process; SNAM-Progetti
NH, 8tripping Process; and, Chemico Thermo Urea Process are
new typés of heat recovery processes which were first publi-
cized in 1965. The first named hes been sdopted for use in a
number of large tonnage plants; the sécond has also been put
into conmercisl oparation: and, the third is still in the
proc;cs Cvalu-tion stage. The heat recovery techniques ulod
in thoco proconco- were described in the literature (3). The
lcctpt-nco and application of these new concepts is s sign
thnt “convontional liquid rocyclo p:oc-o-on wvill soon hOcunq
cbcoloto. We can be certain thst every new process must 96'

"y

throuqh . ch-k--doun stage; but, the "bugs"” sre ultimntoly

Qtlotd in loct instences; and, the process becomes well

established.




Urea producers are in the best position to bring
a new proceas from conception to commercial application. Iﬁ
is relativolysimple to tie a small pilot operation to theix
existing commercial plants. Independeénts simply cannot
afford to build a pilot plant for every process they wish to
sponsor. This ia especially true in the case of urea pilot
units ‘which must be located sdjacent to an ammonia plant
which can readily supply both of the raw materials: vis.,

ammonis sn@ csrbon dioxide.

5 _ Procesa innovntion, don't alwaya come from engineers
wvho qf”,qployod by the pro&ucct- who develop and license
processes.. The prlaontltion of papers such as thia affords
1icensing producers a me¢sna of kxeeping abreast of neéw develop~

ments which atem from sources outside of their normal sphere

of activity in this field.




1. _Introductjon

1. The first version of the Thermo Urea Process wes covered
by a patent application which was filed in the USA on December 24,
1962 (4); and, the process was first disclosed to the public in
1965 (5). Continuous procees development work led to additional
patente (6, 7); and, the present version, which is the subject of
this paper, incorporates eeveral new improvements which are cover-
ed by eupplementary patent applications. Early research work
provided the vapor-liquid equilibria which were required for the
initial process evaluation. The nominal operating conditions for
the present process were determined on the basis of data récently

obtained from the operation of a small scale pilot plant (8).

2. The increasing interest which has been shown for this
procéss since its inception has been very rewsrding (9, 10, 11);
and, has helped to promote further etudy and development work,

The purpose of this paper is to: deecribe how the preeent pro-
cess will operate; point out its salient features; and compere its

utility requirements with other processes. Thie information will

eshow why the Chemico Thermo Urea process has the potential of
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becoming a future forerunner.

o ~ II. Pxogess Description

» (The Proceaa Flow Diagram is shown on Page 29).

3. Tho gas mixture leaving the High Pressure Recycle GII
COnproslor which contains NH,, CO,, and Water Vapor, is fed to
the shell sides ot the Low Pressure Steam Generator and the
Rnactér-l;t Dﬁconpo-or. Make-up liquid NH, is also fed to the
shell sides, the ccnbinod voluno- of which serve as tho reection
chamber which operates at 175-210 Kg/cn and 190 *c-200°c. The
reaction operates with 25x to 30X excess NH; and a low water to
COq9 mol rltiov and the percentage conversion of CO, to Urea fis
55% to 60;. The reaction is highly exothermic due to the low
lna/édé f;od mol ratio and high temperature of the High Pressure
Mecycle Gas.

4. The reaction product streams leaving the shell side
bottoms of the L. P. Stesm Generator and Reactor-lst Decomposer
combine end flow into the Flash Sepsrator which operates at a

preesure of 60-80 Kg/cm? absolute. The gas mixture which flashes

leaves the top of the Plash Separator; and, the liquid flows




down through the tubes counter-current to the rising stream of
Low Pressure Recycle Gss vhich contains MNH,, €Oy, and Water
Vapor. The gas mixture leaves the Low Preaaure Recycle Gas
Compressor and flows to the bottom of the tube side of the

1st Decompoaer. The rising gas atrear combines with the gas
mixture which is produced due to the decomposition of ammonium
carbamate; deaorption of free NH,: and, vaporization of water.
The heat neceasary to operste the lst Decomposer is supplied
by exothermic reaction hest; a part of the resction heat is
used to generate the low pressure steam (4 xq/cmz sba. sat.).
The resulting gss mixture leaves the top of the 1st Decomposer;
flows to the Flssh Separator; and, then to the High Pressure
Recycle Compressor. The lst Decomposer operates at 60-80 Kq/clz
absolute and 160°=170°C. About 90% of the ammonium carbamate
is decomposed: and, a like percentage of the free NH, desorbed

in this operation.

§. The solution leaves the bottom of theé lst Decomposer;
snd flows intu the Precooler which operstes st 20-30 xq/cuz abe.
The cooled solution then flows to the Inert Gas Scrubber.

Condensateé is used to recover ammonis from the flashed gaa




mixture; and, the inert gas is vented to the atmosphere.

6. The solution thea leaves the bottom of the Inert Gas
gcrubber; and flows into the 2nd Decomposer. The solution flows
down through the tubes counter-current to a rising mixed gas
stream. Co, gas from the CO, Compressor is fed to the bottom
of the 2nd Decomposer at 6-10 Kg/cm? absolute. The CO, gas
flows up through the tubes and mixes with the gases produced as
a result of the decomposition of ammonium carbamate; desorption
of free ammonia; and, vaporization of water. The gas mixture
leavea the top of the tubes of the 2nd Decomposer: flows through
the Bntrainment Separator; and, to the suction of the Low Pres-

sure Recycle Gas Compressor.

7. The urea solution leavea the bottom of the 2nd Decom~
poser; and flows into the Flash Tank which operates at 2 l(q/em2
absolute and 115.-12000. Moat of the residual ammonia and

carbon dioxide flashes from the solution together with some

water vapor and the remaining inert gas. The ammonia and carbon




dioxide are absorbed in condensate in a water-cooled condenesr
and the remaining inert gus is vented to the atmosphere. The

solution thus produced is recycled to the lst Decompoeer.

8. The product solution which contains 76.5% Urea by
weight is then sent to the Urea Finishing Section of the plant.
(Bvaporation and Prilling:; or, Crystallization, Melting; and
Prilling).

Egte: The Suction Separators: Inter-case
Coolers; and By-pass Coolers for the
three Centrifugal Compressors are not
shown on the Plow Diagram. Likewise,
Ammonia Storage Tank: Auxilliary Low
Pressure Steam Generating Equipment;

and Condensate Pumps.

eature
9. Bach of the Centrifugal Compressors have two cases
and are provided with suction separators: inter-case coolers

with separators: and, by-pass coolers. The compreéssors can

be driven by steam turbines (preferred) or electric motors




(plus speed increaser gears).

10. The simple procedures for start-up and shut-down are
details which have no place in this paper. The plant can be
operated at reduced capacity by means of the by-pass coolers

and steam turbine speed control.

11. Conventional urea process equipment such as absorbera;
ammonia condensers; circulating pumps and coolers; and,

carbamate recycle pumps are not required.

12. fThe biuret content of the product solution is lower
than normal due to the fact that the 2nd Decomposer is operated

at higher than conventional pressure.

13. Part of the heat of compression is recovered by feed-
ing the gases to the Decomposers (cOo, to the 2nd Decomposer and
Low Pressure Recycle Gas to the lst Decomposer). Make-up CO,
‘gaa is mixed with the decomposition gases and this has three
advantages: increased gas volume flow is desirable for more
efficient centrifugal compreasion; the gas mixtures have a high-

er average molecular weight; and, the high CO, to NH, mol ratioe




-1@~-

of the gas mixtui®s lowers the umwmonium carbanate association
temperature thioughout tau conpression in the H.P. and L.P.

Gas Recycle Compressocrs.

14. The process is highly suitable for large tonnage
single train plants for a number of reasons., It is the only
process which offers a reduction in investment cost and power
consumption per ton of product as the single train capacity
increases. The compressors (excluding drivers) for a 1,500
wmtd plant will not cost much more than the 1,000 mtd plant
compressors becausc the compréssor casés are suitable for the
capecity range. (Differencs: Whesl dimensions; speeds). Bigh
capecity compressors have higher high pressure wheel sfficien-

cies; and, this represents a reduction in power consumption.

15. The proceas does not regquire steam in ths pressure
range of 17 to 25 l(q/cm2 abs., because® tha lst Decomposer
utilises reaction heat., Steam at 10 Kg/cm? abs. is not requir-
od for the Urea Crvstal Mslter whsn t\}‘n compressors have
turbine drives and ths CO, Comprsssor has a partial extraction

tuzrbine.
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16, The Synthesis Section »f the plant will have a low
level layout since there is no need for high structures to
lupport heavy elevated high pcéssure equipment. This will

further reduce the overall investmeni cost,

Iv, Utility Requigemencs
19. The following expscted utility requirementa forltho‘
Therimo Uréa Process are based on the optntion of a plant
producing 1,000 metric tons of low biuret prills (0.3% by wt‘.“)
by the vacuum crystallizstion and crystal melt-prilling
techniques.

Circulating Cooling !Igtlr: }
Supply at 30°C: 11 CRis® .....cee00uveeee 80 m.t./m.t,

Import Steam:
‘2 .m'. g.ge suprh..t.d o o » 00000000 0600 0 1.“7 “/ -

) .IMfic ’mr .0!........00...;.OO»«..0.0... 32 mh.t.

Export Steam;
3 stmos. gage SAtULBEOd ..cccseeccecccssces 0.21 M.L./M. L.

Ny Ry Ny =
18. There have been several excellent reviews on urea

proconol in recent yeaxa (10, 11, 12). They all present llw:.

did;i?uu with just enough operating data to permit a comparison




from the procecs standpoint by anyone experienced in the art.
However, aome technical articles prosent the utility require-
ments without specifying what type of urea finishing operationa
are® included. This makes it difficult to make a comparison on
the basis of utility requirements. One of the reviews (12)
which gave an accurate presentation of the utility conaumption
figures and unit costa was used as a basis for comparing the

Thermo Urea Process with several Key processes.

RlADt Cappcity: 1,000 metric tona per day.
xeduct: Low Biuret Urea Prills (0.3% Biuret by wt,)

Uxea _Finishing by: Vacuum Crystallization and
Crystal Melt Prilling.

Dnit Costs: Utilities:

Ciroulating Cooling Water ...... Pounds Sterling 0.004 per m.t.

Import Steam (10 atmos.gage Sat.) " " 0.700 * "

* * (25 "o R B " 0.7%0 *~ "

. " (42 “ " gupex- " " 0.800 * *
Heated)

Bxport Steem (3 “ “gat., ) . 0.500 * *

Blectric Power ..........cc0000.. " . 0.005 " om

-/-/-




19, The following is a comparison of the utility costs

for the various urea processeés:

Chemico Thermo Urea
. (steam Turbine Drives) ......c.css.... Pounds Sterling 1.453

Dutch State Mines . ~

(co:’str‘ippim Pr“‘..) o080 00000 OGS . " 1.50.
SEAN-Progetti

(ma strippim Ptoc...) ses00c0000000 v " ' 1.97.
* Mitsui-Toatsu

(Liquid Recycle Process "D") ...cc.... " " 1.670
Mitsui-Toatsu

‘Li“id l‘cytﬂ. I‘prw.d .c.) o000 0000 " " ' 1.‘“

* Hote: Reference (12) did specify the cooling water
quantities for esch process but omitted the tempersture rise

_ in some cases; viz., D.S.M. and SEAM-Progetti. A check in
other publications (13, 14) showed that the temperature® rie®
is ll.c.. corresponding to the consumption quantities for the

 latter processes. The temperature rise for the Thérmo Uréd

Process is 11°C as specified sbove: and, 15°C for the Mitsui-

Toatsy "C" proceéas as listed in heference (12). The cooling
watar consunption for the latter procéss waa therefore in-

creased from 63 to (63) (13/11) = 86 m.t./m.t. Ures in order

I cr - purees - e mpocmen o A b



to compars all of the processes on the samé basie. Mitaui-
Toateu's proceas Version "C" as listed in Refarence (12)
is actuslly their Total Recycle Improved "C" process as s

comparison with the utility figures in Reference (15) shows.

This eame refarence confirms the cooling water tempersture |
riﬁ of 15°C; and, also gives the utility requirementa for
the new total recycle process "D". The utility cost
figurea for the Miteui-Toatsu processes were cslculated on
the besis of the information given in References (12 and

(13) s and, corrections n’ explained abova,

Y. Production Economice :
20. The vapor-liquid equilibria obtsined from the e
operation of a small pilot plsnt served to confirm the nominal
opezating conditions and efficiencies of the decomposers; and,
the anslyses of the gas nmixtures which are to be handled by
the Low and Righ Pressure Recycle Compressors. Thias informe-
tion wes then used to prepare s flowsheet and material balance
fer a 1,000 metric ton per day plant with a vacuum crystale-

lisation-crystsl melt prilling finishing section. lqutp‘nt
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specifications and equipment drawings were prepared for the
purpose of estimating the plant investment cost which
proved to be about 10X less than the cost of a conventional
liquid recycle plsnt with the same capacity. 1t should be
again noted that the single train capecity csn be increased
apprecisbly without a significant increoase 1n_co|t if the
sane® aisze compressor csaings can handle the higher capacity.

This is a distinct advantage of the Thermo Urea Proceas.

2l. A conservative esatimate of the utility requirements
n; mede; and, this included a manufacturer's estimate of
the }Mt consumption for each of the three centrifugsl com-
pru.nu. Unit utility costs were applied for esch require-
ment in o\rdu: to arrive st the total utility cost per metric
tom. !M.. cost was then conpa:id with thoae for the world's
key proeﬁuo. The rxesult shows that the Chemico Thermo Urea
’“-”'-.“- hn'n (] ﬁttlity cost nliqhtly less than the D.8.M,
proceas. The exact cost differential isn't important bocnupo_
it depends on meny ticton. However, all of‘tho proceases

P

were compared on the same baais; and, it is important to note

that Chemico Thermo, D.S8.M. snd SEAM procesaes are st the




lowsr end of the utility cost spectrum as compared to the
1igquid recycle processes. The efficisncies of the high
presaure whesls of s centrifugal compressor sre higher at
large capecities; hence, the power consumption per metric
ton of urea drops ss the single trsin capacity of the plant
increases. This is slso s big advantage of the Tharmo Ures

Procesa.

Yi. _Process Commercialisation

32. Chemico's Thermo Urea Process was briefly described
in several previous technical pepers; and, s number of in-
terested partiss received more detsiled tachnical data tt;rowh'
normal business channels. The process has been improved and
simplified as s result of continuous research and development
therefore, only a3 limited number of people in the fartiliser
industry have had the opportunity to maks an up-to-date ivolu-
ation of it. The information presented in thia paper ahould
rosult in a better understanding of the procesa and create

mox® interest for its use in futurd lsrge tonnage planta.

A number of suthors have atated that this process




cannot be tested in s low tonnage pilot plant. PFor instance,
D.S.M. and SMAM sciled up data from 20 to 33 mtd pilot plants,
reepectively, for the design of large tonnage plsnts (13, 12).
The ststements referred to sbove are true because of the limit
on the minimum capacity of s centrifugal compressor. This
rofers to the L. P, and H. P. Recycle Gas Compressors. The
cqrbog dioxide could, of course, be supplied by a reciprocating
compressor aince centrifugsl compressors sre being successfully
operated in co, sexrvice with discharge pressures higher than

the 6 Kg/az abs. pressure required for the Thermo Urea Process.

23, Centrifugsl Compressors have a‘noninol minimum dis-
charge flow of approximately 5.7 cubic meters per minute,
This is equivalent to a production capacity of 640 metric tons
of ures per day based on the sctual flow from the H, P, Recycle
Gee Compressor. A pilot plant with centrifugal compressors 1is
therefore not possible. Centrifugal compréasor ammonia plants

were adopted for commercisl operation without the benefit of

pilot plent testing. These plants have s nominal minimum




capacity of approximately 600 tons/dsy. Ths limiting fsctor
being the minimum discharge flow as mentioned above. The
ssmonia procesa wes readily adopted becpuae of the attractive
production sconomics. The compression of a gas mixture con=
taining hydrogen, nitrogen, carbon dioxide, and, 6etc., wes

ocbviously not considered as being a problem,

24. T™he compression of a gas mixturs containing asmonis,
carbon dioxide, and water vapor has always been considered
ss a difficult operation due to the possibility of the forme-~
tion of solid ammonium carbamate, This is certainly true it
» wet or 4dry mixture of ammonia and carbon dioxide ia com-
pregeed under conditions which favor the association of am-
monia and cardon dioxide in accordance with the ammonium
carbamate equilibrium (16). It so happens that the gas mix-
tures which are to be compressed in the L.P. and H.P. Gss
Recycle Compressors are rich in carbon dioxide and this
shifts the equilibrium so that dissociation can be assured
onder the propoaed operating conditions. It was previously

stated that the gas mixtures contain about 10% weteér vspor

by volume; this establishea the lowest temperatures for




inter-caa® cooling. 1In other words, the water dew point ia
the controlling factor. The temperatures of the gas mix-
tures leaving the inter-case coolers could be lowered con-
aideradbly, if the gas mixtures were dry. The presence of
water therefore increases the power consumption due to

extra maas flow and higher suction volumea. The additional
power consumption is however included in the utility re-
quirements. Hence there is no problem relating to forma-
tion of ammonium carbamate as auch, as supporting calcula-
tions indicate. The gaa mixtures must be kept above the

dow point of water in order to avoid the formation of an
agueous ammoniacal ammonium carbamate solution in the interx-
case coolera. The drops of solution will be removed in the
inter-case separators hence this is no problem. The tempers-
ture muat be kept sbove the water dew point to prevent carry-
over into the compressor. Small droplets will however be
hested during compresaion and be completely vaporised. Toyo
Koatsu (Mitsui-Toatsu) succeasfully used reciprocating com-

presaors in thia service for a number of years (17). DBASP

also wae auccessful with such operation up until a few years




when they installed a new urea process. It ia interesting
to note that the centrifugal circulators in asmonis syn-
thesis loops handle an ammonis, hydrogen mixture which
contains a small percentage® of carbon dioxide. The mol
ratio of asmonia to carbon dioxide is very high; yet under
high pressure and low tempersture ths formation of ammonium
carbamate can be favored. Some plants have experienced
this problem and maintsin the gaa temperature high enough

to avoid deposits of the solid aalt.

2s. A pilot plant with a capacity of about 25 tons/dey
‘MM be operated to check out the efficiencies of the
various items of squipment. The pilot plsnt equipment must
liueorponto the tpatnru of the proposed commercial sise
_' 'Oq'uimt. The dsta obtained on long runs will confirm
WItim efficiencies, gas analyses:; heat transfer co-
O!!tcilntu and, stc. The pilot unit would be operated in
jweion with sn existing commercisl urea plent. m |
overhead gas mixturea would be seunt to the absorbers (for

instance in s liquid recycle plant) and the liquids to the

bottoms of the low pressure decompoesrs. An existing liquid




recycle plent could easily accept the low flow quantities
produced in the pilot plant.

26. There muat also be a siparate centrifugal compres-
sor tn.t to check out the materials of construction that
are nlmu for this service. The test could be made with
e aingle cu.‘ of wheels driven by a steam turbine. The
compreésaor would be brought up to capacity by feeding it
high presaure vaporised ammonia; CO, gas from the urea plant
compreasor; and stesm. bnco loaded the compresaor cen be
operated on 'by-pn- through a cooler. This teat will also
provide the means of checking the aeals gnd lubricants.

The compressor manufacturer would alao participate in this

teet.

27. The pilot plant and compressor tésts are now under
consideration and will provide all of the data neceasary for

the deaign and successful operation of a large tonnage aingle

tzain plant.




Vii. conclusien

28. The paper has presented a brief history of the
developmente in urea technology leading up to the com-
mercislization of the heat rscovery processés. Chemico's
Thermo Urea Process vhich also falls into this cstegory
must still be considered as being a "new" process because
it has never been used commercially. A consideradble
amount of information has been "packed” into this short
text for the express purpose of pointing out the latent

potentislities of this process to the Pertiliszer Industry.
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- X._Notes
1. Bes Ures to Melamipe Plants

29. A number of new melamine planta have gone on astream
in the last few yeara. Thea® plants, which use ures as a
rav matérial, operate at low pressure; and, produce s high
purity product. More than 30X of the urea which goes into
the reactor comes out of the plant as » dry gas mixture con-
taining 2 mols of Fli; to 1 mol of CO3. In some inatances the
Wy ia used to produce by-product fertilisers. There are
however various procesa schemes for recycling the by-product
ges aixture beck to the ures plant reactor. The production
cost of the urea incresats markedly if the gasea are recycled
as 'n aqgueous solution. In other words, the ures plant haa
to operate with an appreciable increasae in recycle load. A
detailed study of the integrated operation of melamine and
\It“ plants wea presented in a recent peper (18). The re-
- gyecle of an m solution also reducea the converaion
officiency of the urea reaction. Nowever, if a Ary gas mix-
ture (mol ratio 2WM,/1C0,) were to be recycled these prob-

lems would be avoided aince thias stream would serve to




SUpPPly a part of the raw uaterials. Thi, therefore points
out another imporiat f0aturc of the Thermo Urea Process.
™e gae mixture cen bv fed to che cenixifugal rchelo gaa
end b returned to the urea reactor. This is the ideal way
to integrate the oporations of the melamine and ures Plants.
Chenico has o potont on this process (19).

Mum—ﬂw

30. Low biurot nrag prills (0.3% by weight) are pro-
duced in a urep finishing soction “hich includes » vacuum
crystalliser, centrifuge; erystal dryer; sirveying system;
ures crystal Relter; and, a Prilling tower, This type of
2inishing eection ie much more complex than the simple ures
solution ®vaporation and Prilling operastions which are cay-
ried out in the Predntion ot high biuret Prills (0.9% by

weight). The utility cost per ton of product is about 10%
higher for the 1cu biuret prills becauge of the following

additional operations t=-

PR




-3~

- Larg® circulation pump < ) |
- Roquires cool ing weter for

indirect or paromstric

condensing.
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MIMuthom.mthuuMuotthoplntto

destroy diuret. The quantity of -ecycle liguor may be

mnlmu”orlmo!ﬂuummioo and this

increases the Consumption of utilities in the synthesis section.

Most of the utility cost data in Reference (12) confirms that

there is a 10% increment. It i interesting (and pussling)

to note that this do®s not apply in the case of the D.S.M. pro-

coss which actually shows a decrement of 1.33%. 1t is hoped
that this point will be clarified in future publicationa.

./-/-
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A brief description of ‘hemins's Therne Urea Trocess was first publicized in 2 paper
presented ot the First Irterrecioncl Fertilizer Symposium ot Kiev, Ukrairiar 5.5. .. 1n
1705, The. Therno Urea Trocass darives ite name from the foct that it is based on the
principle of lieat recoverr. It wes compared with two otiner Leat recovery procecses viz.,
Stamicarbon and 3157 ir & mener hilch wos presented et Voirtv-3ixth Interrationul Congress
on Industricl chemictry ot Zrussels, 2elgium irn 130, 'These publicutions ereuted @ strong
taterest on tliz part of merny urne voducers whe toeon requested process deteils, end tech-
nical dete for nrocess evoluation. e nrocass came cloge to bein wecepted for commer-
cicl procduction 2u several occ.rione on tne basis of tee vrowe-licuill enuiliberic ohtoined
from gmzll ancle wilot nlant tosts,  iMe THTOO Fertilizar Jaimol ototess Tas far, no
producer hen cleetnd to gamble on tinl: tiaeoreticall. moun’, but unteied, procecs.’ 4
technicel zrticle by TVL engineera 1u 1971 states The hot ges recyrele and ammonic plant
combination (interroted ammonic-~urcs nlant) procesges oro further cway from reclization
but offer potontial scvings in investrent and operating cost.  3everal years will clapse
before thev cre proved commerciall:, - NITIOCR: magazin: (Meveh-ipril 1970) statco the
following: Theras arc, however, onc or two more rccent additions te the processes (urca)

availeble which, although they have not been tried out in commercial-sized operations,

e L RN
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1/ The vicws and opinions cxpreseed in this paper zre thorc of the author
and do not necessarily rcflect the views of the sccrctariat of UNIDO.
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have nevertheless arouscd interesl, meinl, becausc tucy 1nvolve significent Jledcrtures

from conventional technology ., One of these is the Shonico “hers Yrec Trocess - = -

‘Lerge capacitics mov Yenefit {ron rocesses of similer tipe Lot Snemico Thermo Ureg
systom, wiirch offers omoverdci cdvanteges on poaper bul still needs to e eommerciclly

proven, -

£ strong interest in the procusg stlll persists indiceting that it may be put to
commercizl use in thc near future, Chemico rcealizes this and auwe been cont inuously
Studying the process. £ acrica of pilnt plant tests werc recently made te obiain data
for n simple version of tac nrocesn, “roduztiosn economics lsok very atiractive espo-
cially for large torrcve rplants in the 1,000 to 7,000 tons/ia.;, roangc. Chemico looks

forward to . continunus semi-commercinl test in the ncar future.

This peper will present the following informeotiov:
¥

a) leview 21 Chemico's process development work,
L) * Process deseription crd flow dicgram,
°) Utilitics rceouirements and a comporison with other urea processes,









