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INTRODUCTION
 

The Agency for International Development (AID) requested TVA
 

to provide technical assistance to the FERTICOL nitrogen fertilizer
 

complex. This report covers the work of a TVA team which visited Colombia 

A team of TVA engineers had previously studied
during April of 1974. 


the FERTICOL facility at Barrancabermeja in 1970 and made recommendations 

of the operation. Specific objectives of this new studyfor improvement 

were to: 

'IVA team.1. 	 P.eview the expansion plans rccormended by the 1970 

2. 	 Consider the feasibility of using domestic sources of phosphato 

rock to satisfy P205 demands. 

3. 	 Hake recommendations concerning the increased use of domestic
 

sources for nitrogen fertilizer production.
natural ga 

The study was conducted by a two man team consisting of 

Coorge H. Spickard and Donald R. Valgonr. TVA engineers. Tho tee 

a 1-weok period. IncludedarrLv*d In Colombia on April 3. 1974, for 

to the logots otfice* of AIOCOL, Kononros, Cajo Agrarl,wore visit* 


Hinistry of Agriculture eo4 7tTICL. to Wttolo, the to" vilted
 

cites of rock phoph t e d#pools ft Peet., LAS Ioto a1 th CweoJoa 

kov" A*Y* V~ta **,It mt 90ft ul.~Ae~*aknthP4*.ehoto otops. 

100 	 owt*0fl*e sP'1*4 oft to e.#s#4s4 to~ 4 V*4,4 to 

f~~o 	 A jt-- * r44I o
Ats* Itwl 	 t4 ",*54II4 to OW 
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SUMMARY AND RECOMMENDATIONS
 

Section I provides general background information. Comments
 

are given concerning use of the natural gas newly discovered in Guajira
 

for producing ammonia and urea. Recommendations to improve the FERTICOL
 

operations are discussed in Section II. Section III contains a discussion
 

of the use of domestic phosphate rock. The technical questions posed by
 

ABOCOL were answered by letter, a copy of which is included in the
 

appendix. A summary of recommendations follows:
 

FERTICOL:
 

1. Installation of facilities for producing nitric phosphates
 

is not recommended.
 

2. 	 Modifications are rocommended as follows:
 

a. Installation of additional ammonia producing capacity 

of 65 it/day minimum. Tho nower ammopac units range
 

from 90 to 
1.00 ut/day which may be the practical lower
 

unit 	 for additional capacity. 

b. 	Addition of 1000 at of anonia storago capacity.
 

c. 	 lnstallation of a nov concrete cooling tower to replace 

the deterioratinj woodut towers. 

d. 	 Convorlci of tho urpa unit to total recycle,
 

o. 	Co"vermotn of tho #raonlun nitrate graf4nlation unit to 

M Ofao11tlof. incroot tho cara ity fro*. 17?, o. 

to W0 Wt/dY. 

~. 	1441 tIalttfiJt~4Pf441j *ii'Icat VO. f*4af1w~A, 

WW4I 01t,§*' N1401# Ot fti f#A1 of g ives* # i~*i 
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3. 	Conversion of the granulation unit to use of the TVA pipe
 

reactor process when phosphoric acid becomes available. See
 

Section III.
 

4. 	Visit of key FERTICOL personnel to NPK producing facilities in
 

the United States.
 

Use of Colombian Phosphate Rock:
 

1. 	Substitution of Colombian phosphate rock for imported phosphate
 

rock is strongly recommended.
 

2. 	 Construction of a wet-prddess phosphoric acid plant of 400 

mt/day P205 capacity at Barrancabormcja is recowncnded. 

3. 	 Before (1) and (2) above can be accomplished it will be necessary
 

to:
 

a. 	 Obtain full cooperation from all organizations and companies 

which have an interest in making use of the domestic 

roc4. We feel that this can best be accomplished by 

formation of a task force or company composed of all 

interested parties and charged with the rosponsibility of 

developing the rock in the best possible manner for 

Colombia's use. In view of the current and predicted 

future 1'205 supply and Cost situation in Coloubia. it it 

toperative that this step be taken immedlately. 

b. 	 Iewdtately tbsiln a research program to determina optimum
 

Pethods for bh.eftciating the rock.
 

C. 	 Vurther o#plore and charaeterie tll of the known dopovetto. 

d. 	 K4# a det4flhd #tu4y of ttW tier ortatlon syatp% from 

th "i#st to the PoIaut of U0. 
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e. 
 Study the best ways to use the rock in addition to those
 

already established; i.e., phosphate rock and phosphoric
 

acid at ABOCOL and Monomeros. Production of electric

furnace acid from the Pesca rock is a distinct possibility
 

since large coal reserves exist in the same area.
 

Use 	of Guajira Natural Gas:
 

1. 	 Initiation of a project to use this source of natural gas for
 

producing ammonia and urea is recommended.
 



SECTION I
 

GENERAL BACKGROUND
 

Present Fertilizer Situation
 

There are three basic nitrogen production units in operation
 

in Colombia. They are the Monomeros plant at Barranquilla, ABOCOL at
 

Cartagena, and FERTICOL at Barrancabermeja. The ABOCOL facility consists
 

of units for providing ammonia, nitric acid, urea, and nitric phosphate
 

(NPK).
 

Monomeros has a caprolactum facility which produces large
 

quantities of ammonium sulfate as a byproduct. The ammonium sulfate is
 

used in a modified Dutch State Mines nitric phosphate unit to produce
 

NPK fertilizers. Nitric acid is produced on site but ammonia for the
 

process is obtained from Venezuela.
 

FERTICOL has units at Barrancabermeja which use locally available
 

natural gas to produce ainronia, nitric acid, urea, and granular ammonium 

nitrate (26% nitrogen). Some additional natural gas is available. 
The
 

combined national production of fertilizer materials and the primary
 

nutrients from these plants and several smaller plants is given In table 

1. In addition to the- national. production cited .11i table 1, finished 

mixed fertillk'/rei and itiva arv Imported. These import.' are shown in 

table 2 for 19/2 aid 1913. No estinate is available for 1974 because of 

uncertainty of sup)ply. 

Molit of the '205 uned In Colombia and ahown tan produced In 

table I lu rctui.lly Import:nd ats raw materint for the granulation plants. 

Typos and amount# of phonphAtic raw umearialn Imported during the perlod 
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Table 1
 

National Production of Fertilizers*
 

Metric Tons (thousands)
 

Type Fertilizer 1970 1971 1972 1973 1974 (est.)
 

Compound Mixed 221 264 284 353 410
 

Nitrogen 102 109 112 110 114
 

Phosphates 54 58 42 70 70
 

Miscellaneous 2 3 3 3 5
 

Total 	 379 434 441 539 599
 

Production of Primary Nutrients
 

Metric Tons (thousands)
 

Nutrient 1970 1971 1972 1973 1974 (est.)
 

Nitrogen 61 69 77 86 102
 

Phosphate (P205) 48 62 52 72 81
 

Potassium 	(K 0) 32 39 36 48 54
2
 

*Source: 	 Martin Echavarria, Elementos Para un Diagnostico de la Situacion de
 
los Fertilizantes Quimicas en Colombia.
 

Table 2
 

Imports of Mixed Fertilizers and Urea-Metric Tons*
 

1972 1973 
Tons Met. N P K Tons Net. N P K 

Urea 70,000 31,500 - - 128,000 57,600 -

Mixed Fertilizers 27,000 2,465 7430 3165 76,000 8,478 13,748 12,19 
Total Nutrients 33,965 7430 3165 66,078 13,748 12,191 

*Source: Martin Echavarria - OPSA - Ministry of Agriculture 



are producing at
1970-1973 are shown in table 3. ABOCOL'and 'Monomeros 

present maximum capacity of both P2 05 and nitrogen. 

Monomeros is expected to increase productioncapacity by 1977. 

This will add approximately 30,000 mt of compound fertilizers "to the
 

All of the P205 contained
national production shown in table 1 for 1974. 


in these fertilizers will be imported as either rock or phosphoric acid.
 

The Ministry of Agriculture has forecast a national shortage
 

in 1974 of 20,000 mt of mixed fertilizers and 130,000 mt of urea (1).
 

In addition, neither ABOCOL nor Monomeros is expected to meet the 
produc

tion forecast for 1974 because of shortage of raw materials in 
the world
 

market. It is evident that Colombia must either develop some other
 

means of obtaining urea and phosphatic materials or continue to 
face
 

serious ,Iational shortages.
 

Fortunately, two recent developments place Colombia in a very
 

First, several million tons of phosenviable position for the future. 


phate reserves have been proved and characterized during the past 4
 

Figure 1 is a map of the approximate location of the main deposits.
years. 


Second, a large supply of natural gas has been located on the North
 

There are no known potash deposits
Coast in Guajira close to Riohacha. 


Serious search for potash should be undertaken immediately.
in Colombia. 


However, according to a recent study by TVA, world potash supplies are
 

expected to be adequate for the fore",
 

-seeable future (2).
 

Studies at TVA have shown that good quality phosphoric acid
 

can be produced from the domestic phosphate rock (3). All of the known
 

deposits of rock contain excessive amounts of silica (4). The chemical
 

Investigation
composition of the four main deposits is shown in table 4. 
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Table 3 
Phosphates Imported for Use as Raw Materials or Intermediates
 

?ae-rial3.tetric 
 Ton Imored (1000's)
1970 
 1971Tons p0 Tons p0 1.972P Tons17 
25 5 Tons p o Ton 2DAP (18-46-a) DA W 460)L-2 15.0 

l p05 2 
7.0 16.0


Phosphate Rock (33% P205 
7.4 33.2 15.3 20.9 .9.6112.3 4.1 20.5 
 6.8 37.2 12.3 
 45.5 15.0
 

TSP (46% p20.5) 
12.6
t 5.8 30.4 19.9
14.0
Phosphoric Acid (54% P2 05) 

9.2 40.0 18.4

1 0.5 9.9 1 
 11.2 23.5 

TOTAl 
59.4 27.4 96.8 
 44.4 111.1 
48.0 129.9 
 55.7
 

Table 4 

Chemical Composition of Selected Phosphate
 
Rock Samples in Colombia
 

MOSit 
A 

B 
P20 

28.2 
 21.6 
 20.1
CaO 23.8

41.4 
 40.3 
 28.3 
 31.7
CO2 
 2.7 
 8.5 
 1.2 
 1.6
F 

3.2 
 2.4 
 2.2 
 2.3
 

Al203 

1.9 
 1.9. 
 1.6 
 _ 

Fe203 0.9 
 0,6 
 0.9
Acid Insoluble 
 16.6 
 19.6 
 44.0 
 31.8
 
A. Sardinata--average of many samples.
 

Be Azutrada--average of 44 samples.
 

C, Conejera--average of 25 samples.
 

Do Yaguara--average of 11 samples.
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by TVA has shown that the ore is composed of grains of phosphate and
 
quartz embedded in a matrix of chert (amorphous silica) (5). 
 Study of
 
beneficiating the ore by flotation gave generally disappointing results
 
(3). 
 The tests were made using conditions favorable for Florida rock.
 
It should be possible to develop methods for beneficiating the ore.
 
However, beneficiation would not be necessary for producing phosphoric

acid since the silica could be removed in the filtration step. 
Removal
 
of the silica would be necessary before the rock could be used success
fully at Monomeros and Abocol.
 

Further discusaiorjn for developing the phosphate industry in
 
Colombia are included in Section III.
 

Ammonia and urea produced from low cost natural gas at or near
 
coastal areas will always occupy a competitive position in the world
 
market. 
In view of the serious shortage of urea already evident in
 
Colombia and the expected increase in demand in Colombia and in world
 
markets, planning for a large ammonia/urea complex based on the newly
 
discovered natural gas should begin immediately. 
Time was not available
 
for the TVA team to prepare a detailed preinvestment type study. 
It is
 
safe to say that production of ammonia 
 and urea in large modern type
units 'from good quality, economically priced natural gas can be justified.
 
Several local companies are interested in such a project. 
A prompt

decision concerning the management of the project should be made so that
 
actual implementation can begin.,
 



SECTION 11 

FERTICOL
 

One week was spent at FERTICOL reevaluating the 1970 TVA 

recommendations, taking into consideration domestic sources of rock 

situation was also considered.phosphate. The new supply and demand 

The FERTICOL facility is described in detail in the 1970 TVA 

report. Therefore, only a brief description will be given here. After 

major modification in 1966-1968, the plant row tnrePtii of a 65 ut/,i.y 

amcnia unit, a 154 mt/day 54% nitric acid unit, a 6U mt/day urea unit and 

a 130 mt/day 26% ammonium nitrate granulation unit. In addition, electrictty 

for the plant and a part of the city of Barrancabermeja is produced on the 

site. Storage consistu of approximately 540 mt of ammonia, 600 st of 542 

nitric acid nnd a large bag storage warehouse. 

The main problem that has faced the company for the past several 

years is that ammonia production is not suificietst for a balanca of the end 

product units. The urea unit employs a partial recycle process which yields 

0.254 tons of byproduct ammonia for each ton of urea produced. When the 

urea unit produces at full rate there Is not enough ammonia left to produce 

sufficient nitric acid to neutralize the off-gas ammonia. Lack of demand 

for the granular 26% ammonium nitrate has been serious problem in the past.a 

As a solution to these problems the 1970 TVA tom recomuended! 

1. 	 A scheme for closing the urea loop to greatly reduce the ammonia 

in the off-gns. 

2. 	 Convorsion of the ammonium nitrate granulation unit to permit 

granulation of NPK products. 

3. 	 Diveralon of a part of the ammonium nitrate to UAN solution. 
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Table 11 

Alternative III Investment Costs
 

Equipmnt 08 

Pipe reactor 2,000 

Vapor disengager 8,000 

Ammonia vaporizer 5,000 

Spray reactor and blower 103000 

Sprt.y iL. tor ,uwjz 5,000 

Phosphotic acid pumps 5,000 

Phosphoric acid heater 4,500 

Instrumenta ton 13,700 

TOTAL (U.S.) 53,200 

Colo bta Cout (U.S. x 1.23) 66,500 

Labor and enginserfng .66,500 

TOTAL 133,000 
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Table 12
 

Alternative III 
Production Costs

Using Domestically Produced Phosphoric Acid
 

- S17-17-17Grade 1-71 11-22-22 12-36-12 
Production Rate: mt/day 300 300 300 

mt/yr* 45,000 24,000 24,000 

Production Costs, SUS/mt
 

Variable 
 102.18 
 109.73 
 114.90
 
Fixed 


3.32 
 3.32 
 3.32
 

*Annual production tonnages as required to produce 300 mt/day and use all
 

of the AN solution.
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phosphoric acid could be justified. Grade formulation and details
 

of the variable costs are given in the appendix.
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boon predicted for Latin Amorica through 
1980 (2).
 



toot 

tO3 1974 076 11976 IO77 19 I7* 



4441-il44 0 - 441I i b4, 4 0 14%fi 

*,AO4 44 a*4$4 b9 r4A*3 44i .w -f* o o 

a 441 ~ike sat.. 4 4 44 ,
!400146&0*(Oh +w 44.Wt4 .4.j 

44C46 * 44"& IIK.~4.I14 JL)4*44 0s. +.414-16~1~t4~t4 4 



4~44.i4m$4 i4* -* +4 444 


4-14A *M4i6 4*41 &.wt 

*IMA404o 44"4 4 4+.~ qp 44 +A 4-£.44,~I3~ 4. 44" 

4. #""L~p.4 



0i, 444&R~ 414i %*44Ei IZ 40* 44 I~f 4 

#..~ 4~E;~a4 #+444~i 4,*4a -. 4.aIIp*Uqjko i CPU&3 

*4 ~ 4~4~* 4,-~ 4319 ~ ~ 

*XW 4406*4%1.4?4X4 ''4 '0-40k A4 r,.# 46* 



*"4*** to*444 44 ~4oo4 

~ t~4 *&w4$' o 04 446$ .464
 

' 4e4 44. 404.& 4i,44 o 1e iio Al' 

'w 044-4*e 'A'a444 444~4*4w4*4000. *Af 4o * 44 




I4 J$ir 

C*494* 

14 

t4.6f( 

44 -4M4*1i 

Iaa A 

l"P4,~ 



.W4 

%it . 4.4 ___ ,4 tA44%" 1~~ 
o__ to 0____ 



t'I.U44* t4o4 , 943 1014gM 

#4#1V 4 4"W't 14 14 -- 

0t0',~ J. A~ lolls~a it, 1)10'& 

$~L.;tts .444 I*II 11. 114_ 



wwi*o Pt*00u0e~.f~oaitfoim It 06414 kw potatil ow ht Ow"ieb. 

revpir#t4* Cpttal Ir"qitfod for a phao *I rrocwabru"Ja wutst *dv'atI. 

tofhbr at tI* dff.I~pw lw4.ea c4"t4IIM of the wrua .Pts-A 

a,.*#two to 1W, of.;.Ow of prodoa&tq pbompbortzCalult'tw thet 

.4U to Oech of tbe piA0;. wr. *A& ust" rw t a; )0. O. *41.sr a; 

6WOs. Is go ow spt~ "we Owe poiph.;.*roth cas ov tually 1W 

*'w4Wt4 tI* SM wem. ro4wytw,e ftir fact 6.11ev to rock
 

*44 fwro 4* ayrlootl 14 f"Wtoo to 4** Vow; of k*wf
 

to**,*!4w~ 4,**1* Awb to;a1*$ A~~v *4s 

IcM4~go-oot for * o *~Rfof*r @4mt;o~**.rt. CR1fl), 

**'P**Q~#4 t I It P1,09. . V 10*I. 04 al.*e jA t t 1, 

q '01of*k4 tom* @* ##W t~o 4iii ah to tt~vraa A04 

The f0*i O P pO4*t(t** ltf**O VWn.f p.4ly hiOsV Y0 44#14 

*t tp Ps, **4jf ) 0*4 to#* f*W 4, ik. *ota*41 j~po fiet* 

.U4 pie.; Aetid We W~ *u/407# mlO 1* thliIV10;t .34,O00 Otly' of PS 

"4At411il %a bo 0 plot to wtofy W*l4PI*4* 4#0400 OhfC44~ 

1*. 0 1. IdQ pie.; i4itI1 0041 1A.0~tti;tof* A 40 ;*#~ 

IU. 1000) 4*0**A t; 454f t~l*#i 14Iftf 0*a'~ 4400 9 tA t, 

1*4*4 of t~-wt~ v%** o"eatto#a*( "y W *414*y veill 1w 

she~.ia X10 *t/day pie.; p.,,s04t.a (oil r*(*# "0 ft~', 1. 

A 40 .4dy P O1 offvPIP Wbpl**(aild $..I .; 

http:t;o~**.rt


Tablo 17 
fle-phrtc M;4idrodmtimo Coet# for ?t# of Vattov* Mo ColjebteBto~ 

Cop#41tva' P0o$1.0 100 400 W.60 

"1 r2,0 p*er 7"r 4,* 000 132,000 U58,000 198,000 

U**-t~ CapluiJ"IW.A. A0",7 A 

m 
 (J
0)8 .0,JO) 114.60 110.00 170.00 110,00 110.00 

lOJ1010.10 1%.%i 192,3$ 190.76 18. VA 
0.10 0.10 0.70 0.20 0.70 

0p6f*11^4 "Ito* 1.$0 130 1.$ 13 
R Lbr 11,0I~) 1.7) 1.03 1.27 1.11 0.91 

)R of ~ ~ $4# 4.94 4.41 4.1?7 .04 

fb*?f t@*, 6.671 oft~*i*~ 994 17.11 6.60 1."4 ).40 
*A.1YOI, MI ef Labor 0.S$ 0.31 0.17 0.72 0.18 

lotooot n f% of 1a0..e'.'t 4.00 4.49 2.97 )M3 3. 10 
Qov**4 1001 of Waor JU A111j, All' ,J.U 

Noto j1M. j3j. MMif 111.2) 701 

TOTAL MPCF. Mo Plos M3.14 1)4,1$ 111.91 111,41 118.44 

0064@ 1*1 r0to ftO *4 "-1 f**~v1041.#4 00 a'It aa two &"'.u*. 

dNod* 4 *e ..@1f. a'eim ,tt1t4Wa~ 
4100 040o000ofyf at *ppr.y4**t*Iy Wo/or. 
C'dw ooo) ;13o,( obI~ooy 3dp.ep1 r1,0V*i#~te# 1)/rit 0* @0 4aolhmoto# r (1f 1r4dw; Ofe~h~a 1etd(34tp 3 



260 

BASIS: SULFUR COST= $45/MT 

2\0- ROCK (28 % P2o 5 )-
$,30/ MT 

RETURN ON
 
INVESTMENTr i0% 

240
 

%%230 

220
 

210
 

I I I
 
200 300 kO00 500 600
 

MT /DAY CAPACITY
 
100% P205 BASIS
 

1(UR 3
 

OMIWAL VRODUCTION COST OI1205 IN U.S. DOLLARS 

200 



300II-
NOTE: I' 

290 

T280 
1.ROCK COST 30 U.S./MT (28% P2 05) 

2. RETURN ON INVESTMENT 10% -
I 270 

!-"260 -

0 u250, 

S240 

2-30 -' 

220O-SFUFcn 

a. 210-

200 - -! 

4cC7 

3560 

CU 

P-r-U 

TA 

0E 

$440, 

-

19 0 1,
200 300 

PLANT SIZE, 

400, 

100% P205 BASIS 

500. 600 ' 

....... 'GuRE 4 

P205 COST AS A FUNCTION OF SULI U COST AND PLANT SIZE 



-38

300
 

290 

280

270 

260 

NOTE: 
I. SULFUR COST $45 U.S./M T 
2.RETURN ON INVESTMENT 10%/ 

Z250 

040 

0 

0 20030 400500 400 

255
 

PLANT:!,SIZE,T/DAY 1000/ P205 BASIS 

FIOURE 5 

F 05 COST AS A FUNCTION OF ROCK COST AND PLANT SIZE 



0 

29,) BASIS: 
SULFUR COST $45 US/MT
ROCK COST $30 US/MT 

280 
(28% P2 0-5 ) 

270

o 260
0 
0 

25 
I

20%230
22C
 

210 5% 

0% 

20 0 
200 300 

PLANT 
400 

SIZE MT/DAY 
500 600 

FIGURE 6
 

P205 COST AS A FUNCTION OF RETURN ON INVESThENT AND PLANT SIZE
 



> 
1J 

C
w

t: 'O
 0 0 

136
 

j 
0 

ve$ 
9,O

~
 



('"4i~~*~*.4.4iAI "i 44w #.~i4~**4'!i*'. I 

fw~~~~~iAI~*ZL~ tiwo~44 a~ .#!iw*~~iee%~*. 

4~~O?'.1 4,e4 ~ .& ~~.A Lia~vw -it 1~4 

V AI.~ 4 t4 4 wi ~*. *,p 



4'*~9 ~#4*4~I ~ i 74*#~7 .
~4 4 

44
 
ii#* 



t&

 

Ji 
r 

4, 
i 

4
 





32 Join 

to)t 



APPMEK 

May 51 1914 

mr. Noma"Im"w~a 
Abss CeS6Lmo, CA. 

Cart.tmsa 

Ii. somwyu1 einjjy. our Abore vst to vowr taiittoa to Car"4gem..You state adied mesumy tocbmi4 "ooto . b v we r "14
to Ob. ousisauro. The1 4-4. SaWtatod b? riuy WMIOi fw4 a P404

oft 4rmw1,4# of your wtrLO 444 Plant.
 

II. wre gtws eamploo of lb. C.1WIaa phosphate rock o lb residuermwiv daw lm doi ta b w let or sup!Need. YouIdLbsweer ibt 

you plw seeDW" useeer set of sapIas
 

Wahop. the oim* on Lbs toahatesI queimee will be helpful to yom. 

Very truly 7@uis, 

DomuU IL MagpeW
Sterm ProjoseeL eader 
Frocoes wow"~rb sraseb 
Divs of Chmastes Dmv~spsmt 

George M. IPiaherd 
CivilItsser 
Dosigs IWO**b 
blv'Ioas of Cbmeuta DOvlophet 

EnCloom 



I 

1. Nov receiving ruo-ot-ste Coloban phosphate rock vhich to 
consdorably Larger than rock prerowly received. ut huet 
do once per shift to ci. the unrectd rock trom the 
reators, Uat Can be do1e to improve? 

I'*ce the laboratory analysis shov, that the ureaca4 rock has 
the sae P105 cotent as the feed rock, the uareacted rock 
probably is reedue from the larser Mrticlt j t1 (t.vc. The 
Only Way ie knav to IaTro. the 4it o0atif $ ijse dvcttos of 
the teed. This can be doe, vtha rod mill, ball wall, or hagwr 
mill. A rid will or bell mtll ttallstloa would probably be 
very expnsive for your throughput roquireeons, v. recommd 
purcha, of a homer sill to reduce the sive to siou. 5 esh. 

2 CaO sAYthim be d ono a temorary basis to lipre the fuse 
srubbers for the complex tertiliver uolt? A permamt solutfto 
has been included is the exposuo plans. 

Plessrs. Young ad Kelso mrde soo recoNpdatoong on this In 
their report. We &lso rece.eed4 that you (1) try i#-|1n cod#*
oatio in the taieoft ducts o each side of the reaction Irals, 
and () replac, the bollov-o. osalis tn threosubbs vith 

full cons 00rases. 
Can#. *tsM tdg w ashater be stored IS a pond or snutbl# 

alilbrl 14at are soe reoomema IOf 



CostmaLmtad wok vater fre io wrowa produ tiom units should 

be rp od to a la.oo for otorage sl ev orative dieposal. TU 

lagoom should be located abow Srowed or a d#ko coul..td to 

Prevent *&tam* of sorfee. wotr, A list, tqiwImo to wat" 

mt be furnishs. hims y conoist of 8 layer of elay 6 Lacbe 

(150 M) thick It a deposit of 1orvows clay Is reaesably mo

ceeIb.e. It slay to sot avatlablot a lnor of etstheht rubber 

or ploaocL ep eted to be rooieltat to the ecvetadomte to 

oconmded. 

It".of lapoo 4#peso as Ow qu aity of matrwel to bo 

dioposed of, awUal rainfall, ad rot. of mporaties. TM*i 

ILtonutte sbomLd beomlabl Is Cart..o. mud calulatorn of 

laloo else ma depth meds locally. Ite te quetity Is kpws 

to be rolatlwly mallo it Is tocmeeded Oiwt o eems t laror 

them clculted lapop be costetwt#d to 0 low for error* to 

ostimotles of parmeotofs N for twiev tOmas. 

JI.
 

1. dt about serreolso lsblbitere for NA? 

Cowrelso 1akbitore for mmeo W at* a fairlp roset degato . 

Several plmats ors Volx# iie. M are pl*"d vttm Oe reouo. 

low ors votes af*"&te Cmpowdsed 1 ululeJ a Cetroltm 

ro 2) pp of aermoi. Uwwr Ibe . areasafety Mmhnr ImlveW 

WOli the use of oromle ed mol smte#s v" Oe 18kIbitr 

esibetod 6 114e C40"otb , ThIs reqIre @mltrag into • 

ofocy spoemat iftPdls CMbld. we OO tut Io lOlm 

thm ter dealls. 



Vhmt aire ths. advat85 . of Preheatiqs Air to tbs s9couidry 
Ireformr and how cau it best b# do..l 

Prheatit of tb, air to the "oar. reformer allowa shUttps 
@t*w ot tbe l44d trOM Owe PriaarY retonrme to the 8ecoedary

WeorMOTt hroby iscrosa tdo capmcie of the Prismr reformer. 
"we uppr Maet to pt,..g overhe.thW of the top portioa of the 
eoe~ed., lr~* Cat&lYot toa abovt 90600,. YOU COUld L..t&ll 

0#01a Ourf. Lthe Coenstio soct is of the p~rflmsu funwp~
Jeet upotrop of the 10 fao, 4hie WOUU heat the air to aroww 

400P.The fw p~c rovioua1 440d to P10t *eaur-*I ps tor 
We meed to "410~ Preheais of the air. 

Ate OWNe at the hewer IeweR b*#t W49004 90 tW §taCk COMMd hi 
K"vr* bY Pf"hetift t%@ teed #"e aMo~r boleor fted water. 

owl 600tN@e"e"o to rocoer Octivuty fom the duotcorovrdP ~~ ~ W~ at loI7* 00tf ~ h tqir~, hgft cmwertorr? 

Ife Offivity too b@ teomwattip~ rm by' "a blowtoS the 
bed wit Wa. pso . g talpog,&y~ wiltell Freq u
Moo, wo #roeew that Vow 

al. 
Coeaf., he Ibth *cdst 

t"" his%te"pritw to tw 10"wper o shift catalyst. Youw 
pr"IT 94 dtalyot# loe,* to bolp with I%@

6#1 GIMr 
e#slistf of seeh (ho%*. %"ae of she cbaa.. fwswir*d to 
tl. **&s '*1.e" W"r d1*e,.aad Wit h Ottt, V. #I*@ dtiai,..e 

sot*4 ft "904i esee data @0 t*e LYW waalyl aM deUlg 
Moo to kw 
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.	 How can the synthesis compressor capacity be increased? 

It there are limiting factors in the compressors and not the 

drives, extensivp changes such as liners, new cylinders, etc., 

could be required. The ccmpressor manufacturer would be in 

the beat position to advise. lowever, if the drives are the 

limiting factor, an additional 10 to 15% capacity can be 

obtained by cooling the motor windings. Use of an enclosed 

hood e.'uipped with cooling coils over each driver is recom

mended. An a side result, clean air will be in contact with 

the wlw I ,l, Iii will &r ot Iy edu c i frc (eticcy of .leaning, 

Absorption-type refrigoration units using a waste source of
 

low-pressur* steam 	usually work well in this application.
 

?lease hend information on the continuous on-stream analyzers in 

the 	TVA amonia unit.
 

The 	IVA amonia unit lai the following continuous analyzers:
 

l4o 200 Lira analyzer, analyzes 0-50 ppm CO exit methanator
 

K*dl 200 M~ra analyzer, analyzes 0-50 ppm CO2 exit methanator
 

Node! 300 Lira analyzer, analyzes 0-4.0% CO exit contactor
 

Ho4dl 300 Lira analyzer, analyzes 0-1.5% CO2 exit contactor. 

model I0 1.Ia analyrar, analyzes rnthnne. Thin In a dual-range 

Inetru-rtnt 0-I.')% rethante cuntent exit primary reformer 0-1.5% 

oethano content exit. tatcondlory reformer. 

Tboy aro YMiA Lira 	Infrared analyzern. You can obtain information 

by WItVil tol 	 Hlno 1-nfaty Applinc Company
 

Trlhniral l'roductn l1vlulon
 

201 North flrndtock Avenue
 

Pilttour.h, I'vnnAylvania 15208 
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6. What are the possibilities of using ammonia recovery unit tail
 

gases in the primary reformer for fuel?
 

This is standard practice in most ammonia plants. -Amethod
 

should be provided for venting the gas in case of upsets in
 

the ammonia recovery system. 
If the ammonia concentration
 

exceeds 500 ppm, carbamatewill form in the control valves
 

and give problems.
 

,,III.Nitric Acid Unit
 

1. 
An expansion of the nitric acid unit:will-be required when the
 

complex fertilizer unit is expanded.:-How can this best be done?
 

Assuming that there are no other bottlenecks, an increase in air
 

capacity will provide a substantial increase. This can be done
 

by obtaining bleaching air from some other source and putting
 

all of the Brown-Bavari discharge across the gauze. 
It may be
 

necessary to add additional gauze. 
Also, you could change to
 

"Random Pack" gauze and even reduce gauze requirements. Those
 

using Random Pack have reported up to one-third reduction in
 

requirements. Your gauze supplier should be-able to give you
 

the required information.
 

Another way to obtain additional air is to raise'the auction
 

pressure by installing a blower in the suction line. 
Of course,
 

you will need-to obtain recommendations on this from the compressor
 

manufacturer.
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We are aware of a similar nitric acid unit operating at l12
 
pounds €ompressor discharge pressure with an'absorber 10 feet
 
6 incheswhich is producing 360 short tons per day of looZ
 
nitric acid. 
The tower contains 34 absorption trays and 2
 
bleacher trays. 
 Perhaps you can use these data for judging the
 

capacity of your absorber.
 

2. 
How can the overalI efficiency of the unit be improved?
 

One way is to minimize the frequency of shutdowns required because
 
of lack of demand for nitric acid. 
In our Opinion, it would be 
better to run at reduced rates than to run at high rates and 
have frequent shutdowns. Thermal shock to equipment is severe
 
during startup and shutdown of nitric'acid plants. 
This is
 
Particularly true in the converter-reheater section. 
Judging
 
from the stack losses, there is probably a leak now in the
 
reheater tube bundle. 
This can be tested by running samples
 

of the tail gas before and after the reheater,
 

Mr. Homer Graham of TVA talked to some of your staff members
 
,,.whentheyvisitedhere concerning the airlift for refluxing weak
 
acid. It is possible that the airlift is 
not working properly
 
which would flood weak acid into the strong acid. 
As a natural
 
reaction, absorption water would be reduced thereby decreasing
 
absorption and increasing losses. 
Installation of a recycle
 

pump to replace the airlift is recommended.
 

3. 
After pickling the gauze, conversion is good for a few days and
 

then falls off rapidly.• Why?".
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The first point to check is the pickling procedure. 
Carefully

follow the procedure recommended by C and I/Girdler. 
After
 
determining that the pickling procedure is 
correct (itprobably

is since conversion is good immediately following pickle), look

for sources of poison. 
These could be iron oxide in the air and
NH3 streams and/or oil in the ammonia stream. 
Primary ammonia
 
(oil free) only should be used in the acid plant. 
Oil filters
 
usually do not do an acceptable Job in removing oil to the level
 
required. 
Magnetic separators are available for removing iron
 
oxide from the ammonia and air streams. The March 1974 issue
 
of ChemicalEngineeringProgress (Vol. 70, No. 3) contains
 
a discussion of the use of magnetic separators. 
One of the
 
authors is Dr. G. R. Gillespie with Englehard Industries,
 
Maury Hill, New Jersey. 
ie suggest that you write directly
 
to Dr. Gillespie concerning magnetic separators and Random
 

Pack gauze.
 

If you wash your air intake filters regularly, do not use
 
standard detergents. 
Phosphates in the'detergent 
can be a
 
serious source of poison to the platinum gauge.
 

In addition to these questions, several other items were discussed.
 
Among them was a test for determining the bottlenecks in the unit

and the benefit of additional air. 
Since the ammonia plant Is 
not

using all the air available, air could be sent to the acid unit

through the line already available. 
This possibility was suggested

by Mr. Van Zelm. 
We suggest that the air first be submitted for
 
the bleaching air.
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We also discussed the necessity for being ,xtremely careful not 

to lose platinum when resoving the reheater bundle or any equip

sent from the vste heat bolier upstream to the ous". Te plect 

of equipment should be encapsulated with polyethylene during ren 

and cleanod thoroughly with brushes and a vacuum cleaner. Waste 

eat boilers usually are loded with platinu particularly after 

long periods of service. The tubes should be rodded oat and &13 

the residue saved for platinum recovery. 

4. What about recent developments In st ck cleanup devcest 

We are sending a copy of m ppalr hstit od "Contial st KItrogen 

Oxide Emission from Nitric Acid Plants" by J. C. Marber ad 

I. L. Faucett. 

IV. Urea Unit
 

1. Pressures are higher than design In the low-pressure decomposition 

and absorption sections. Also, amonia losses are high. Why? 

After looking at chemical nnalyse of tho recycle solution and 

at proceer coaditions, It o evident that the carbemate system 

contains excessive amounts of carbamate. This means that the 

conversion in the reactor is low. Returning the reactor to 

desig pressure and the XV31C02 mole ratio to at least 3.5 

(preferably 3.7) should increase the conversion, lover the 

carbaate In the recycle system, lover pressures In the Sas 

systems, and reduce aouia losses. Also, the only benefit from 

operating the first-state high-pressure decomposer at 350 pll 

Is shifting of some of the decomposition from the second stage 

to the first stage. lince the heat exchanger on the second 

stage has been repaired, we recommend going back to 500 peig 

.. . , o ,*. r - , 



04 the first stope, 10 Owr Oploic, lI%* probi..s teowo. 
preenw,v, aectie And lbo abeorbomi tAA &VIe a diroct ftwt of 
Sabeleuc. to lb princese, Ahh~vwh War# COl CAS be pw*bo threq0 
the "oTpeam,at lower roetor pirtcer*4 gepwrat to layer 
an4 4ANSACom Iso*& 40*,.P"im'Itfwsma t be 
balaeejd 4aam. botb preduarzos rowte d 10ne009 

4Ce14.rtf.. 8%eo#d be Stwe to ie'r~os." of~ cepo~ by 
Va'"1 the* oi.Usn Pr.,evre TWIe CMr "e 4944WpltM by 
rItAliu stripper beuprowr, to 0#. an, toltl or tetl" 

lit blOWr in v00 4*43tok It#*. 

. COrrosion fate. er. hig ist ltm.# hibupr,.e.A d40e cer 
itcvdixg tOe rupture diss aM ientrDPt4ttoq4dicpbrcp. 
mc drceeorm cad rupure disk. 01re HAL oielniec* ... 

hey. aoy esperteno with Ibooe piroblm"? 

hftr~lf Of COsauwn.. 10 lb. "VA um~ plast &to lb. say 
OWd cnfoo bas not been a proble. Nwnwoer we 40 tajoot 
air into lb. botom of thp bigb-preceu. ##cempssr cMd 010 
MI, fttios line. for ON"#*s Foosivot 0 of the "OtAl &e##c. 
At"o tho dlaphirsyp air# tlushe vitt camdesqsate. 

3. Lifuinl of relict valves on t%@ dieeherp~ of Rho kigh-proeeur, 
N, end carbavat. pumps toea problem. 

Installation, of a dip lvUb in the reactor Vill provid, a sa 
cushion at the top and kelp t0 dampen Pulsations. Also smot 
plants havo Pulsation dampenr. on the p"m disohargee.8 



to "W~ifttt~mW d bel&*of W 00Ibebvf 

iseu of Ibe bottom of sbo pwih S~Ir 

noe bappor urtsae #as.be c**td vit op,roy-## YOU.. *WA 

will, mstao doe build".bot vtii ms pwam #I. A wy 

*tsvi. Ms. *fftisi . toito~ t~i fu. tw* bePp 

ft.. rmubr s..wj~ Weiq sed Ow we is wood mallet 

ee~aa~ma tl ms dot wig Meid fl.. is 00 00 Wtihd Will 

taul off. 

*At t41ud W 0*btVyt M,1 " W r 

thr. Om eotsmttd to toauIrp the 404010.e of 0* 

be Les.aU4, 

I*Ot tor "1@r*1of slut (atryiet ft.. theo wves,Li wooe 

T.Prieet stat e14totm~ to aW Wet led pipe arwmt NOW 

a ometehod weld be to iatl a cheorms-4yp OlIaOuir to the 

offtub pipe. The olittbe pipe AMl be slepid vpvo" me the 

felttst lemtallad sos osat toaVpetfo dr~iea. be#4 Leto 

Cse ovepeve. IM~ MlaIwem semd be #I*"4 swb Oat the 

w~mity toso 1"soe thea 5 feet por oecsid wid so veiro thea 10 

toet per ecad. The a1* hs WUN be 90-4egre eharP hed. .OW 

the vaows shVtd b# ipeed 1-1/2IsLes apert. 



MW we Vitt 1#7 to ##N4I "&got* 0*. OWN do The tebrir.t.rn. 

40dsect rotoow ~taot speed POW* with preeewro wt4bm. 

Tht# veery .ewr. ervto &W i* kt4&W44 velvie #r. a 
mCeSII~t "Off* ot wee~t#OApc pfekt.'e. Our vfr44dy veat(* 

to Mttfso to 441#49t to *&a V~woswo tt.A, ",VIA lit*t e 

V# qwois* Ow o..d tor Oto wry tvii btvrot eest~p Oatl to 
pfrfw#4 by 0#e .ry~s.UIfAt1O* ..d FOWh froR. It k"c bee 
Ow 840#f"Itco t W#&. W04h acptak. 10"10tao biwiot CAR b 
p*dsd by eml1y someotrat1% to &*#It em prtitg Rh. **It. 
Thrsfor#, it Is f~ed Ot you sivp scrieo oaIdofratle
 

50 ditt"Ist~ e to 'S1R 
 diroct PrIlIw vtdsout cryotatliffati.. 

OW molt. mai a "Odi(1,se. W"14 grofRly simplify CUe 
11*4tog .protoo aed c*41d &too roduce tho Ocowes vwserof 

seepeed at krSoRite 

http:tebrir.t.rn

