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MONSANTO AGRICULTURAL PRODBUCTS CO.
800 N. Lindbergh Boulevard

St. Louis. Missouri 83166

Phone: (314) 884-1000

December 4, 1978

Mr. Eric A. Noble

Industrial Studies Branch
Emission Standards and Engr. Div,
Research Tyiangle Park,

North Carglina 27711

"~ Dear Eric,

0.55

I1-D-42 )

AMMONIUM NITRATE

AP-42 Section 6.8

Reference Number
7

Pursuant to your telephone request, I have made a careful review and

mark up to isolate only those pieces of data and information that
Monsanto considers trade secret and confidential, instead of marking whole
Pages that contain the confidential information. In general, confidential
treatment is requested only for costs and production capability and a few

pProcess’ control features relating to product quality.

We have included siﬁﬁlified non-éonfidential flow diagrams in the response,
SO0 we have stamped Monsanto's drawings 61271, 61272, 61273 as completely
confidential. However, on drawings 61271 and 61273 the intent is not to

want our format reproduced and identified as submitted. If the simplified
flow diagrams included in Section II of the process synopsis are insufficient
for your burposes, EPA can freely expand those by transcription from 61271

and 61273.

However, drawing 61272 is SO interspersed with descriptive process control

schemes (unrelated to emission control) we request confidential
of that document or any copies or reproductions thereof. :
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Eric A. Noble
December 4, 1978
Page 2

As I told you previously Monsanto is glad to cooperate with EPA on this
project to develop realistic emission standards for Ammonium Nitrate, and

we are certainly willing for EPA to have access to any data and information
it needs-to carry out that task. However, as discussed earlier the Ammonium
Nitrate business is very competitive and cyclical. Monsanto has worked very
diligently over many years to develop its position as a leading producer and
market supplier with the top quality Ammonium Nitrate available anywhere.
Information/and data that are key factors in support of that position must

be accorde§ Trade Secret and Confidential status.

I sincerely hope this blocking technique will allow you the needed flexibility
to do some rewriting that allows most of the report to be freely circulated

to other EPA sections and responsible contractor personnel. If you have

any specific questions or problems give me a call at (314) 694-4956.

Sincerely,

de
D. E. Cayard

Manager, Manufacturing
Environmental Control

)
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INFCRMATION BLOCKED IN THIS REPORT
IS CONSIDERED MONSANTO TRADE SECRET
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MON.. IO
EL DORADO PLANT
AMONIUN NITRATE PRODUCTION INFORMATTON 3
" ) R

Sec i
61271 Amm. Nitrate Concentration & Prilling
61272 A N Neutralizers
61273 Prill Tower Dust Collection System

No Number Armmonium Nitrate Prilic landling, Cooling
and Distribution
No Number Area III Remelg Councentration Syztem

Jrawitgs have been marked in red o show process
'CuCﬁ ko and emission control Javice latcar,
The only ouvoniuvm nitrate p c uel shipwed from ekl viant
is high dhu sity ulnlls of a single oPCLLflCdLJOﬂ For
a deacripLJon of how ammwoniu m uLtjuLO is made see at-
Lacnc‘

-
l_'. -\

Standard Manufa acturing Pirocess for Ammonium Witrarse
Solution 891.27 Sections I, IJ und ITT

Ammoniuvm Nitrate Production Operating Instructiuns
Section I and TT Process dec csceription

The Product. opccnf$;;tion
(JZLO -000~20--02 ~04).)

"A e loc“)y &lxcd free flowing balls or Prills of am-

Boniun uitrate porserai ing a dmok;“c-ave pearly lustre',

Moisture C.57 lax.
Additive (MgG. hasis) C.4 <o 0.6%
pH (10% solu*lon) 5.5 Min.
Total N 34% Min.
Loose Density 60 lb/*"t3 Min,
Wdter Insoluble : 0.1% Max.
Particle Size

On 6 mesh screen 0% -

Minus 6 plug 14 : 25.50%

{inus 6 plu 1.0 25,507,

Minus 6 piﬂq 14 '0% in,

Through 20 0.7% iax. ’

Loadxnb rcuvcratuJ 110 Deg. ¥. Max.
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Spray nozzles and towers, two coolor Tines, and one
outt loading ~jine. Lecause of the eingle concontrator
and oul. lusdine 2 ives, the plemt ds trcesved a. “ OG-
B ...-....:.. - wyee fa.«n_ﬁ.auua—‘—--.~- - -o-—s
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line plant.‘ ' e :

By major clement, ihe desigmed capacity is;
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Besigy capzeity did not chivipe Trowm 197 to 1977,

The nunbar of deys amncnivie nitraye Vs producas ac
the plant were: : : -

1975 - 261 |
1976 - 279
1977 -~ 271

Production of amnonium nitrate was Tivst bepun dn 048

:’- HL
After that derae, several medifications o the pront
vera ninde. The last of the pProcuction cauipmen: Ao~

cribed in this report was dnstelled in 5067

Flow rate of armoniwg nitraie pPrills |
out-loading conveyor with a nuclear belt scale systen.
The manufacturer of the scale systen specifiiens an- ae-
curacy of - 1%. Veights of ruilcars rnd bulk tirucics
as determined by platform scales arce uscd to verify
the belt scule's readings.

II. soLurIcN PRODUCT ION

A1,

Neutralizer, procecs reference nueher 27 .-
The ncutralizer ig 2 Chemi.co design, conical bottem
with a lower tharao- syphon

-
: —— 1.

anatonis and Ditrie acig, '
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tithe for crhanced wix
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. : .

300 Deg. ¥ uat an internal preesure Lo puig.  The pH
of the solution jig J-4 and controllad by holdins tha
overhead vapor pil at 7-9 depending on the condition of
the feed injection orificey,

L.omeasured on the

Lnixding of

'

¥
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Ve ave confuged by the request four concentration of M
aud ENO3 coatained 3n the product strean, Ve opcrate
by 10 rather than by corcentration of ciil ey feed jngre-
dient whi.ch may be in excess.

3
o~

3. The-steam exhaust rate i1s the excess over that amount
required to precheac the N3 feed at a given production
rate. Previous caleulatrions indicate that at a 700 T/D
rate, 718,800 povnds of chemical sican &3¢ produced and
294,450 remain aftor food Preheat necds are excracted,
All ol tnis emission is controlled through mist elir: -
RALOUS DTwfe), 27-Aw2 and then to the atmonpheire av o

ImLninem yate of 27 pounds per hour of A 5 narticuloiel,

25 fualteruste The enhssion from 27-4-1 wnd 27007 4

e

-

<
Turiloe trearcd by Lasging theovph mist ¢litinator -
ML=l wnd 74D-9" ¢4 cxtract the supeshens therefzow,
The second case ig the one most wsed-

At F‘ : : SR ' N
851,200 pounds of chewical stemi aro proaucaed and
462,980 poundg remain after feed prehecat necds aive ex-
tracted. The maximum ammonium nitrate narticulates that
ey be cwitted to the atmosphere remain at 27 pounds per
hour.

The mist eliminators 27-4.1 and 27-4-7 hiove an aumonium

nitraie romovel, cidicioney of $v%, .

4. The emissicy control techuique §s through the use of
Mons.uto Enviro-Chen W mist eliminucors 27-A-), 27-A-2
in series most of the time with Eovire-Chem HE mist clim-
inators. 74-D-1 and 74-D-2.

5. The operating parameter used to control the process is
the pH (7-8) of the chemical steam vapor produced by the
reaction: Lower PH results in HNO3 vapor cmiscion. - Higher
pPH results in Nil3 emission. The vapor pil is continuously
' recorded,

' [\ PP P
L, e rpllicniiy,



TII.7 CONCERNTRATCR Process refoerence 27,74,

1. Conceutraticn ig clfected by throee separate sysLems:
Co. evapsraras , clnospherie, vestiool tube, £0017me
lem w1rh provigion for later additicn of a heatod
air hlewer. 7The des sigm capacity ia e QVAPOLL,
of G700 pounds /i, water to produece &1, 500 pounds
of 95% ammonium nitratec., The Lomchd ure ic comt
by throttling 275 psig saturated steam to produg

i
-»0111110.7 ot ,a,‘:ﬁ Deg., I'. ¢ '

50- 95/ 011t ion - low eoncentrator Vhitloek ny

e o v —

. ’
an o — — . PR ———

'—.":ﬂ

95-99.5% saluicion - High concanisatoy: Venson, sin-

) rifoct'mwfﬁum, outside heating oloment:, vercieal
falling £ilu o Cvaporalor opm QUing ol 28 rm Ip abso-
lbte pressure vo evaporate 3100 pos ”m/hr. waler to
procdaca 73,360 1Ls/he. 99, J/ solul:

1 P o [P, . “ P R LA SO R
ihe teamper-ivie is conorolle! Dy throveiine 240 vate
)

Stedi to puoducse a product ar 370 ez, )
ing

3 . T

ting conditions have since been (%~“u~u to t
- -

> D

[_ _____ h_ps;; stearm 1o _produce_a produnliAt ﬁﬁm«f;a“hulﬁ
!

Y

st s v Pt~ ams @ 0o a4 o P b o 4 .-y o oy«

VAT wmmen oo - - > are e

20 - 90% remclr (xoclalmco) so?uL on

S — . o

(huxiTiEavy Cones NETALo)

an atnoespheric pressuce unit il zipﬂ ol
ea vertical tube Yeater (Rosas, )

pouped reeiveuliotion throveh o £izsh o .
on 125 paig Steam prassure. Ertimutad capacil
¢ cvapo~u110n 0¥ 5060 Ibe/hr. wat [
needed to evaporate reclalined A

2. Tho amaonium ni*zatc concentration mroduced in the

“ neutralizers is 90% with occasional observations of

: concentiralions in excess of 917. “The immonia coneen-
tration in the overhead vapor vavics bion_a, fewr hundicd

§
Lo a far thousand parts Jper million, ;
: meie L o
)
: . _ F—— S
{ 4 TneTo eraluw temparatie is 500 Da 3. B
{
3. There §s no off. 506 Jend te the neaiy clicers, enly am-
BONT A vapor ard Leo nilvice neid,
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oL 0L ATEST0L 0L 0T Tsomation (Laprenncd as I"'\))

5.
5. ‘There are no cniesions from the high (95-29.5
Lrator since ii operataes under vacuum, Emis

Ak

(1()1)(?(3

cioneg I

i~
om

the auniliary concentrator ave wnccontvrolled and belicved

to Lie din an ansent less then 10 1b/ho. AN and

sicus from the low concentvrator (90-95%) are

sions have been rcported at 60 lbe/hr.
6. Cencenitrator cuiscion cocatrol technigues are:

C60-95  ~Low Concwmtrator (A
; 0

$5-9% . H-liigh Concentraton () - Voivum and
Id
1

-~

T.ooVento ceoesuitlio dhrvovsh sauplc yﬂu?'n.
6. The prCO’Q of concentration is LOu.}OlJud by i

Mg, L

WE -

controlicd
with ao Enviro-Chewm HV nmist eliminator. Aommonia cuid
siong vary from 10 to 80 1be/hr, A XN ciihssions
frow 1.39 to 4.52 1bs/br. The uncontrolled A N cmis-~

vl‘I-sr

- Envire Chem Miat
Condeas.
;("- 0 wAve. Concenicrntow (G - pon Terperaivus

ONLUC

th; product exit temperature and adjusting the beaid
stea supply pressure sceovdingly. Produet exit tom-
perature is recorded on all three coucentrators. Ia
addition, the vapor pressurc and producc flow are xe-
corded on the low concentrator. It is unknown hew
changes in these pavameters afifccet uwncontrolled emis-

sionsg.

SOLILS TORIATION

A. Prill Yower,. process rceference munber 74.

1. Therce are two towers. Lach tower ic as follow

Elevaiion of sprey nozzle and top of tower

Size ol 15" = 20' ¢rxoss section

15" x 20' continucs down to

Size transition dowm to

Size 18'-7" x 23'-9 1/2" starts at

Sl/.e ].8""7“ X 2% C‘ 1/2” QLOP.‘: at:

Bottom cone « at

Bottom cone toerwinates with 3' squarse open-
iug at

3 - 60" Dia. towerw propellor Se o110 on
eire Siie

(kﬂltpb}JALﬂ Ghenlon

ro
s
s
0
- T
-

WIS

Elev.
2277 -
227"
199
198"
198"
128!
128

110'

‘
204

€ o
1Y

e
—4

.
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81!
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'_ll!l
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IV. SOLIDS FORMATION

Al 1. (Continued)
Tower cutlet flow rates N
. . i . . . -..-’...--u
Through tower erhaust fane 85C,000 ibs/hr.
Tlus towor dusi collection duct
Alr £low 225,060 Ibs/hr,
Touor inlet romroraiine 70 Dep L W,
."_".’._...__. R R U S ~~-—-— ~ i,:
Heat removed from A N Leu/lb. A N prilled
Below THCD 2
In TDCD LY
Total : 119
Spray tarperatur 350 Dag. e,
/
ST, Loetten of tower
Pymocied iy Dond g 220 Do,
Guan e ceed Mox, 230 Lug. @,
Lir qutlet temperature can be caleulacaed frem above,
i hustdity is krown.
9 TR e o e e L d —'\’-
R P —
Concentration 95
Svray Temparatunoe 350 teg. ¥ o
Yoo — - am. - —
3. Suyay deviea - Nozzle
bR ac LU ey - bee. tes-Kerner, La,
Mechod of Coutrol -
a. veduction in pressuce o. .
b. o blanking ol a portion of nozsla
Y e sim e e - e e+ e eem e S ——
4o} :
8 ;
} R o ——
5. Solids pass through a bar grate onto a cenveyor bels,
Large lunps are divertad by the by grale to the remelt
diteh.  The maximum solids temperature is 240 Dbeg. F.
Tho molsture content iu. 0.5%. 'the paviicle size dis-
tribution '
NDeclom Nagis
<O -0, 6 Lo g P27570778 te T . LU0, N0 to 10 - nnony
J2 o WL - nn w4 e 16 - A S N R B O I I I U
." "“-'--'-m--------—ua-—......-.- s ot - -‘--.--.- e o ey r ,
1
| ]
; X
G s !

R G I R T, TP alre vEtTR B eat o bt T I TN TP e ey -nety A St WA s e f e




6. Prilling paramecters are controlled by

a. Monitgr level in head tank with temperature .i-..
probes - continuous recoxrd.

L. Monitor high concentrator temperature.,

¢. Monitoer level in high concentrator pump tanl:.

d. Monitos: puiiping rete from low CouLCentIiitor pro-
duct tank into high concentrator punp tank, and
control rate to maintain high coucentrator pumnp
tank level. '

-e@. Monitor high concentrator steam chest temperature.

f. Monitor vacuum on high concentrator,

g. lMonitor (with remote TV) Prills loading on belt )
exit bottom of shot tower. ‘

h. Monitor (with remote TV) prills loading on belt
exit cooler.

. "Monitor high level alsyw on prills bulk hopper.

J. Monitown purping Lemperature on {low from low con-
centrator product tank into hieh cencentratoxr
bump tank.  Continusus record.,

k. Yonitor prills temperature exit the cooler. Con-
tinuous record.

Uncontrolled emission ratee from the prill tower
Descion ~ '

In tower dust coliection duct 2.5 lbs/ton
Below tower dust collection duct 41 1bs/ton

Test .
Below tower dust collection ‘ .
5-1¢--78 .' .37 lbs/ton
6-19-78 : ' .40 1bs/ton \

6-4-74 in tower dust ¢ollection duct 1.87 1lbs/ton
Note: This is not now measured until after passing
through control device.

Alr flov rate thraugh the cone. 225,000 1bs/hry.
Air flow rate exit tower fans - 850,000 1lbs/hr. -
Total tower air flow rate 1,075,000 1bs/hr.
Date cone installed, _
#2 Tower ‘Spring 1974
#1 Tower Spring 1975

The emission control technique on the CFCA dust is a
42 alenent Eaviro-Chen mist eliminator designed for

<.

95% collicetion cfiieciency for particies of less than

— b

cae nicion cize. ;



VI.

COOLER (one on ecach of 2 prilling tower units)

predryexs in the manufacturiag xruin
j.cations whew

There zre ne dryers or 1
sinca A melt usually meets moistuve mpucm
sprayad,

L. &' 0" diawcter by 52' 0V long rotaxy coo lex WHUUJH(TUYLU

by Stondard Stecl Corporation dCSlgx.i.LPT 356 7T/D AN
coolad from 256 ULL. F to 100 Deg. ¥ with 2700 ]L"/ll.

50 Leg. ¥ air warmed to an outlet temperature of 198 Deg. V.

——— .- .
A
? :
i .
KA . . e , A
2. Colils residenca time 1s wnbknown.
3, thoe wmethod of cooling 1s Llow celclcarated ¢
2« 75 ton Ynenc hLLl]Q;Qr(ﬁ'iolllwljl‘ (R or(ﬁ1 Y T

L. Lir inlet ds sotvreted with woi
outlet ot 200 Dee, T with the

cture aib 50 Deg. T.  Aix
same absolute hunidity,

3

5. Air inlet 50 Doy, ¥
Aiy outlet 200 D~ F.
Air flow rate 2067 ”/hr.

6. Opcrating paramcters monitored

the cooler.
necorded cou-

inlat and exit
Lourrcwatar..

a. 9V omenitoi helt loading
YZ. Puilis it cooler
tinvously.

belicva
240 Deyp. T.
tower. We i

theot tower bottom tewperalaues
will dincrease
have uon‘

in cxcess of
fuming on the belt cxit the
no work on Lh:u source of emission.
7. We don't know what it is.

8. The emission control technique is a

tangential entxy
wet (Pease Anthony)

spray scrubber. - ’

- Not applicabie.



VII, CONTROJ. EQULPMENT

A. Wet Scrubber, control reference letter T -

1. ‘The scrubber is of the cyclonic spray type manu--
factured by Chewical Construction Coxrporation.
Designaticn is Pease-Anthony. Eguipment installed
in 1949,

2. The scrubber is used to control cmissions fxom the
prill coolers as shown on process rveference 74,

3. Information not available. Sce item 8 below for
emissions from this control device.

1 ko] (s

his is a wetted gas scrubbexr. 30% liquid A. N.
olution at about 100 Deg. T is sprayed against

r stream containing the A. N, dust. There
mprexirmately 300 gon sgainst 20,000 cfm of asx.
wonimately 0% off the Lliguow ie wecyecled. Scrub-
vaing to punp taunk vhich ovecilows Lo xaelaim
. No other lavel contvol.

Paramcier wonitored is exhaust blower amps.

(4}

6. Low motor amps indicate low liguid spray rates.
The exact reduction in efficiency is not known.

7. 7The stack height ie 53 feet, and the stack size is
45 6" x 5" 4",

8. A copy of a test report is attachad. . .
N B - 1. Mist Eliminater, contiol referencae letters A-1 and
A-2. T T

)

1. High velocity nist eliminators with 7 elements
manufactured by Monsanto LInviro-Chew Systems,
Inc. and installed in 1973.

2. Controls emissions from neutralizers, process:
reference number 27. :

3. Not applicable.
4. Gas strecam characteristics:

Flow Rate: 10,400 ACTM

Prescure Drop: 3.5 in. H20
Temparature: CIn-210 Dap. T Qun-UAD

€3

[



B

2.

Iils

4. Particulate Rate and Size Distribution
(Mg /Min) : '

»  NILNO3 . NHgNOg ST

Ba,ou on_NQOq Based on NTg .
>3 L3 >34 L3
In “7S7.060 I,036.450 UG A60 226200 ,((m
Out™ 56,992 T 18Z,000 156,000 254,500

5. Surface Arca - 47.7 Ft?
Spray Nozzle Flow Rate - 15 GPM
Spray Mozzle Pressurc - 15 PSI

G. Onc spray nozzle, Spraying 5y'“emg_Co. nunber 1LY
1 11 VW, is located in centex of clements.

7. Tue test reports are attached.

8 Stacks fow chese wist elimwinraters have o total
Tenth of 14 £t. Diowaters ave 20 in. fown
7 &t oand 10 Ln, for U I, vich 2 fe. olizwed
for trangition. Stachs also Kave branchues tha
allow emissions to be dischavged through B-3.
Eliminator, control reference letter B

1. High velocity mist eliminator with 7 elements
manufactured by Monsanto Enviro-Chem Systems, Inc.
and installed in 1973.
I'd
2. Controls ewissicns from low comcentratcxr, process.
referénce numbaeir 27

3

3. Not.applicable

4. Gas stream characteristics: ' .

Flow Ratce: . 5156 ACFM
Pressure Drop: 6.25 in. HoO :
Temperature: . In-284 Deg F; Out-210 Deg.

s

Particulate Ratc and Size Dlﬁtribution~'
(Mg/Min) : ;

NI,NO3  NI,NO3

~__Basg @d o NO, Bascd on NHj
D Y O IR LA
T La0xt0% LIxln?  3UEe3

Cui 7,210+ ") LLanlgt



. 5. Suxface Arca - 23.4 Tt2

Spray Nozzle Flow Kate - .75 GPM ' .
Spray Nozzle Pressure =~ 35 PSI e
, *

6. Seven nozzles are located in the centor of each
- eleomant., Noz A]c° arc Sprnylng Systcms Comnpany

J

‘wuwber L/8' G4, 5\,

7. Test reports referred to in B-1(7) includes tast
sesults for this device.

8. "Twa stacks are installed on this device. Both are
10 ft. in length and 12 in. in diameter.

Mist Blimineter, process control referance letters D-1

and -2
. . iy ;

1. Migh encxpy wmist elimiuators with A2 elments for cach
trover wanulactured hy Monsanto anllo Chiein Syntoiz, In
eud ingtalled din 1975. )

2. Mist e¢liminztors controlling emiscions frem prilling
towers, control rCiCrLALL number 2

3. Sec ltcms IV A-1 and lV A-7 above for reference.

Pcrccnt Air Flow Through Cone - 21%

Flow Rate -~ 225,000 Lbs/Hr.

Temperature - Can be computed £rom IV-A-1.

Cone Dimensious - 10 ft. long by 9 ft. diameter cy- .
lindrical section plus 36 ft. long by 9 ft. diameter
inlet and 15 ft. diawmeter outlet truncated con:
section.,

4. Charactdristics of gas streom:

Before - see attached W. R. Jones xeport and IV-A-7.
After - See IV-=A-7 .
5. . Surface Arca - 61.3 ft2/clement _
Spray Nozzle Liquid Flow Rate - See item 6 below
Spray Nozzle Liquid Pressurc - See item 6 below -
6. dprAy nozzles axre no longer used. Fua from noutra-
cl,an"gu is uvsed to irrigate the ¢ cnanx. 1n4b1a11y

116 noxzles weve used with anprownise tely 5 GTM/nozzle.

b
7. ‘test yeporc is uttachod,

'8. No stack is installed.



X. 1. Total energy consumption for ammonium nitrate production
less pollution control equipment - 679,700 M Btu/yr.
(Lased on 1977 actual cnexgy usc)

.,

i

LS B
2. Energy consumption for each pollutent coutrol system is:

a) Peane-Anthony Scrubhors - 38726 11 Ltu/yr.
L) Prill Tower Biinks - 7502 {1 Lou/yr. '
¢) Neutralizer and Low Conc. Brinks - No energy usage

| XI. Cost Information




LN

XI. 4. Quantity of Product in terms of ammonia recovered
from the misgt eliminators for the priiling towers

Las Leen caleulated to be 005 Ton/Ton Product produced.

s 4 o e n e e o ——

Procduct veeavery from the oCRer inioF climinators aond
the vot serubbers has rot been cazleulatad. Report
nuEber AD-S-15-20173 detatle product wecovery Trom the
othor nmiug eliminatoiy; however, the valuves showy in
these Limitoed teses are probably ton high and are ner

‘o

representative of averave valucs. Conscquently, use of
! HA .

these numbers to calculate product recovery is not
recommended,

The value of the product recovered has wo® been detcr-
mincd.  The direct savings in terins of raw material

costs are ofifsct by energy costs vequivaed to reconcentr.

the product recovered. These addicional eNergy cosls
have not been calculated.
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XII. ¥o new amonium nitrate facilicies or ais pollution control

systems are planned or under constructicr at this time.

XI1LI.Planys for modification o reconstructic:, of the existiag
amaenivm nitrate facility within the nesc J years do not
exist «t this time. ' :

XIV. 1. Neutralizers = Visual inspection of internals
: Replacement of spargers

Welding of vessel loaks
Standardizaticn of pH clectrodes

Acid Preheaters - Rotate tube bundia

Lew Coneentrator - Inspect Prink miar alininator

35 'fank - Standandizg pi clectvode
Vash oui o

-

. ]

LCRE Y

L Syaien g, . . . N . . e
Jor PV IR L’nl.‘iJn‘.‘ - }:".:L}Ii.". o Iﬂ-'.-‘.'u‘ ud J.L'.»
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5 Filiers .= Clean Lilter clenents whca dirty
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Replace filter clements when damaged



XIv. . 1.

High Coricentrator - v.can distribution plate
Hydroblast tubes _
Replace rupture disc

Tighten heads . )
Fix vacuum lealrs R

LY
Prill Valves &
Spray Nozzlen - Vork on prill valves

. - Clean or replace spray rozzles
Convayors = Lubuwicate cach month

Replace belt czelr year

Replace rollers when failed

Repair drive unit

Prill Coolers - = Weld cracks
Replace drive unit
Recenter tives and trunnions \
Screens - . Replzce scieen twice yearly
Tighten screcns cach month .
, - Repair/replace motor vearly

Adiust weipghts - tvice yeawly

Puckei: Blevators - Replace buchets, 20-20/yr.

‘ Leplace entcive Lelt CVaTY Uy o years

Car Pullicer - Replace hrolinn coblo as taedad

Baromeiric CU Pumps - Repair/xeplace anpe yearly

’rill Tower Fans - Rewind armzture and replace moscor

. ' 2-3 times/yr.

Replace blades upon failure

Brink Fans - Replace drive balts twice yearly
Balance wotor every two yoars
Replace motor upon failure

MgO Silo. - Replace bag filters twice yearly
Repair blowers/rotary valves when faile.

Supporting Systems, :

Pumps & Piping - Sumething is worked on daily

Pump seulg and filters on 957 A. N. Solutions
The prill nozzles are the only equipuwent that needs pariodic
replacement in the order of 4.6 times/yr. However, as

noted in question A. 1, many parts of various equipment

also nceds replacing periodically.

Pump seal failures, filter/distributor clogging or failure,
screen overflow, vacuum leaks, pump failures, and valve
failures. ‘ :

Costs, availability, and materials of constiruction.

- 1
A3

agent custowars, vhile faviens s do not Liko gramclatod fai-
tllizer since it forms clonps ead docs vobt Llow cvendy’
onto the ficlds,

Yes. Poills of a uniform size are demandad by our hlasii .-

Yes



X1V,

B.

ce

O

10.

11.

4

ol: process ;

I B LU .
Depends on process

Do not use zny and o not have any knowledse
of variability. : . -

See Item 10. ~ .
Filter elements are checked every (6 months

routinely and pH controller checlked every
Monday. ‘

as

Do net have any material removed and not re-
cycled. .

‘ e . cegaa P, I N
Yen beck pressure ond PUnD prrzccure dundicato
proper cliicicuey, ’

Selection of the particulas type of countrel
devices was based on which ones provided the
optimum control for the emitiing cquipment,
Selection was also based on development and
prototype testing.

Since we do not make ureca, we do not have
this information.
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TLOW SHEITS

The flow sheets are process diusgrams of the ammonivm ni-
trate solution departuent showing the flow of fluids -
through neutralization, storage and low concentration.

As indicated, there arc two ncutralizers sharing some com-
mon equipment. The ncutralizers may be operated singly

or simultaneously.

Materisls of construction for piping, pumps and vessels
are 300 series, low carbon stainless steel with these ex-
ceptiors:

s -

1. lmmonia piping, awinonia heater shells and awmonia
flash tank arc carhon steel.

2. Miirice Acid hestow tubes and tubeshests, the nei-
tralizer inner tubes and control valve iaternals
in hot acid service are titanium.

~

8

.
~
a

]

W

The low concentrator feed tank (35) ig Type 430
stainless stecl., ' ‘ '

4. A. N. storzge tanks are 300 series stainless clad
carbon stcel.

Additional sheets o1 sketches showing vents, valves, drains,
instruoments, ete. are included elsevhere when needed for
clarity. . | ;
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SECTION IIT
PROCESS IN DETATL Sl

NITRIC ACID FEED SYSTEN

55.5% nitric acid from cterage is pumped to the ammoniuvm
nitrate a~vea through e 3" line. It then either pasceas -
through LCV-1727 or through the bypass valve into the nit-

ric acid feed tank.

The nitric acid feed tank is equipped with a level control-
ler that controls LCV-1727 and thus the flow rate of acid
into the tank. An aumxili ¥y sight glass is mounced on the
tank both for calibration of the level contreller and for
visual cbeervation of the level in case the controller be-
comes Iingperative. -

4N

The nitric acic
through & s 3
spave puap

- Leaves the bottom of the tondl and flowus
ciner end dinto the nitric acid fesd punps.. A

>

T

’( <
dGCUralner wye provided,

Ny

The acid then f£lows through FE-1744, a wagnetic flow meter,
or through a bypass around the flow meter.

The acid enters the tube side of the nitric acid precheater,
a removable U-tube neat exchanger, and is Licated to 180-212
Deg. F, depending on the flow rate. A bypass around the
exchanger is provided so that if it must be worked on, the
plant can continue to operate.

Chemical steam enters the shell side.of the exchanger, con-
denses and drains into a water seal leg that scerves in

place ¢f a steam trap. The secal leg is designed to hold
Steam pressures up to 3 psig. An inert $as vent is provided
that allows gases trapped in the exchanger to be bled to

the atmosphere. -

Both tube and shcll sides of the ecxchangers arve cquipped with
blow out or washout nozzles so that they may be cleaned in
Place or drained prior to repair work. The tube side of

the exchanger is protected against liquid expansion (if both
inlet and outlet valves are closed) by PCv-1753. .

There are two acid prcheaters, one for cach tiecutralizer.

-



-

The acid flows to the aecutralizers, with each neutralizer
having its own acid flow control valve. Downstream from-..
each control velve the acid enters a pipe loop that is
designed to sexve in place of 2 check valve and prevent
anmonivm nitrate solution from the neutralizers flowing
back into Fhe scid lines. Each loop is desipgned to with-
stand 5 psig stecam pressure in the neutralizer. '

After passing through the loop the acid enters a ?erfora—
ted tube sparger and is rcleased into the neutralizer. The

flow rate of acid is determined solely by the pH of the over-
" head vapor effluent from the neutralizers. The pH 1s

normally kept slightly higher than neutral. Decause of
the fact that some ammonia escapes unreacted, the corres-
ponding pl_of the nwutralizer liquid is puwrpocsefully low
(about 2), it having been found that lower- pi results in
improved ammonia conversion.

AMMONTL TUAYOUATTON AND FEED SYUTTM

———  ea w temte v met e SPIEN )

Liquid ammonia frow storage is feod inte the amponia flesh
tank through a level control valve, LCV~-1700, or through

a bypass valve. When crossing the valve the ammonia pres-
sure is reduced and part of the ammonia flashes. '

The ammonia flash tank is cquipped with a level controller,
LIC-1700, that controls LCV-1700 and the flow of ammonia
into the tank. An auxiliary sight glass is provided for
calibration of the level controller (nd for visual obser-
vation sn case of a-malfunci.on of the controller.

3
The flash tank is close-coupled with the amvonia evaporator
and the liquid .amiconia flows out of the botiom of the flash
tank and into the lower bonnet of the evaporator. As.the
ammonia rises in the tubes of the evaporator, it is par-
tially vaporized and the mixed liquid-gas strcam spews out
of the evaporator and back into tha side of the flash tank.
The liquid droplets separate from the gas stream and fall
back into the pcol of circulating liquid ammcnia, while
the gas leaves the tank through a nozzle in the top.
The rate of ammonia cvaporation is controlled by sensing
the pressure in the gascous ammonia line. Since the flow
rate of ammonia into the neutralizer is held constant,
the ammponia pressurce will vary as the rate of ammonia
cvaporation vaijes.



~

The evaporation rate is regulated by the amount of heat:
transferred to the liquid awmonia in the tuboes of the
evaporator by controlling the steam pressure and, thus, s .
the temperature, ahd also by the condensate level.

Chemical steam caters the chell of the evaperator af
bassing through PEV-1701, where the tean pressure ds oo
auced to 3-16 psia. The steam pressure contsols the con-
densate level since the condensate drain dipsz into the
sump tank and vhen the steam pressure is low enough it
sucks condensate up from the sump tank and into the shell
of the evaporator until the downward prescurc exertod by
the condunsate is equal to the vacuun in the shell of i
evapcerator, :

ice the evaporator is under vacuum a preat deal of the
2, a sudaa jet is pravided to gpelt vid of auy noncori-

o

. 1
{: c)
Sdensibles thar collect,

Tha gaceort ameonia from fhe Tiash tords pussca into the
saell side of Lhe ammoniz superhector where 5.0 is hosioed
Lo 180-212 Deg. T, depending on the Dow wate. The relief
valve for the ammonia system, PCV-1752, is mounted on the
shell of the superhcater,

Chemicel steam enters the tube side of the suncerheates, con-
denses and than deains out through o watey leg seal thnt
serves iu pliace of a steam trap.  The water Yo ig desipaad
to hold stcam pressures up to 3 psiy.  An incest 8as vent ig
provided that allows gaces trapped in the exchanger to be
bled to the atrmospherc,

- v ——— - w - LT TN e A e e
e - . - . -~ P - » B »

P B
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Chemical steam. is used in the preheater in a wanner identi-
cal to its use in the ammonia superheater, K -
The preheated amnonia vapor flows to the wmmmonia header, I'l.ow
control valves regulate the flow of ammonia {rom the header
to the uncutrolizers.
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The ammoni.a to the %1 nevéralizer gocs through flow contvol
valve FCV-1704, or the valve bypass, and then into a pipe
Joup that is drsigued to seovyve in place of a check valve f---
and proevent mEwoaiwe altrete soluticn fwam thi neutrelinor
1('"'*?{; beok dvto the ammonia lines. The Jcon ds desipnad

oL

to wichotand O poip steam pressure in the noevirallzer,

After lewving the loop the awmonia enters a wenifold arrange-
ment, splits into four streems and then oenters the ammonia
sparbg s.

The ammonia to the #2 ncutralizer goee throuvgh flow control
valve FOV-1703, and iA(” tnto #2 neutvelicor, with piping
. arrangsd as it is to 4L ncutiralizer.

AVRORTA MEVEFALTZER AL SCRULER

W ires T I S BT g oy K] B R TP TS TR 41 g e e e
. coonenons o sud wdlelo codid are dnteoduced (b CGURLL SR TONe
: I L R TR Lo - wen e g PR AP R A - T e
K A WS e oL tha lowor section o Uhe LA S S B A e
] *

] {
S Dot ree chion wrnn vhses da the tuboe uaedd 4o hito
condeal Ludfie oun thie cnd end is deflceoued doinwerd ond

. outwaxd. lknouglh heat is generated by the Yeacuion so that
as the mzazs -rises the water in the nitric acid ie vaporized
and the colution boils. This boiling action cools the am-
monium nitrate solution formed and it sctitles to the bot-~
ton: of the ncutralizer where the elightly lower preassuie in
the inner tube causes it to vise once again thiough the in-
ner tube.

This natural themmosyphon clirculation provides pood mixing
action, ruising the couversion of the ammonia and providing
. a wniform acid content thloughouL the neutralizar,
The 50% ammouium mitrate solution leaves the neutralizer
through an overflow nownzle and flows through 2 scal leg that
prevents steoam from blowing through.
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The operalsng + - vosure of the chandcal steon sysien i 1-3

psig and tlec piosanrc of the nceutralizers only slightly

. higher. The neutvalizers are protected by two rupture digscy,
one for pressure, scot at § psig, and the other for vacuum,
Set at l-psi below atmospheric pressure. There are two
possibilitics that can occur to cause wvacuun,

1. The pressurc ecitrolles is on wanual ovcration and
the chanical soeam output is such thait the stoam vens
valve is elosed and the stean within the chemical Sy 6-
7 .
ten condenseys. '
2. The reutralizer is drainzd with bolh viosor and Erostuat

VEiVes whiae,

The chemicol steawm produced iu cach neutralizer leaves
the vessel through a nozzle in the Lop and onters the Enviro-
Chem UV Scrulbber. The steam passes through fiber packed
panels vwhorce entrained particles of ammoniiva nitrate ave
trapped and reiurnod by gravity to the necutvnliver., A cupn
scal prevides « path for the anmonium nilrote Lo return to
the neutralizer without by-passing steaw oround cha fiber
pPacked peonels.  Condensato Sprays arve used o o irvisate
the serubber panelis when a Protsure drep sewass thow is
wserved. :

bl
The cleaned chemical steam from cach vnuiyoliver then enteors
the chemical steam system.,  Steam pressurce se wmaintained by
YCV-1 which vents erceas steam Lo the prills LK Scrubbeis,
In the event of malfunction of FCV-1 vent valves PCV-1714
and PCV-1713 are sct to open automatically. These vent
valves also way be opened manually whon 10 is desived to -
SLart up a ncutralizer withour bagk pressure on it..

At very low cperating rates there is insufficient chemical
steam pressure available to attain a continuous "flow of

' the chemical steam condensate sample fou Pil wonitoring and
control. Under these circumstances a bloelk valve on the
chenmical steam header ig pinchaed back to limit chemical
sbewn usage and allow the chomical SUoam headar pressuire
to rise.
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AMMONTI UM ‘L'-'I’J.‘?\'/\’[‘E SCLUTTON STORACE
.
Aninonium nitrate solution in tank #35 in coxeess of the ..
anoual duwmediately necded for concontraticon and preilling
i 1s pumped through’ "oeil" valve FGV-17641 and weter 17 HaL

171
to thie nitrate storarc worlking tank, Conversely, any logs
in tank #35 operacing level is correetod Dy pumpiung Joom
the stovare working Cenk through "buy" valve FOV-1.7644 in-
to tank #35. The uperating node 15 o maintain a high rate
of flow through the "buy'" and "scll" common live to storage
to avoid freezing of tie high melting point AN solution in
the system.  So this mode results in constant reversals of
flow direction becauce of over selling and over buying.

. g.’_’.......... T I S S S A A S L Sm i ot S tee 2l e o ey
; | ]
ﬂﬁémiiﬂgﬁﬁﬁuoﬁﬂmﬁbﬁﬁfiHJ“&i%éﬁlaLing’hystcmﬁ each witn oHuns,
. Spare punmp aud solution heating coils.” Theve g always ot
least onge ook whooe contents are beling civoulated throvon
a hieatex, Ik so doins, Lhe "buy' and "sell" line is leapt
undes prossuce, availiable for transfer ‘o P35 tank or fron
) , #35 tank to the circulated tank. The civculited tank s
referred ta as the vorking tank.
The preferred working tank is either one of the two storape
tanle that arc insulated, tank 57135 or tank #139., Tank #1329,
being larper, is ustally chosen.  The rvewaining tanks arc
"cold" storage tanks, that is, the AN solutica is allowed
Lo cool down and solidify and so romain umts ] a2 neaed is an-
ticipated, . )
\ To initiuate the beating, and melting of the econtents of a .
) cold tank a vertical channel must be opened in the solidi-
ficd AN so that hot AN may be civeculated through it and
thus slowly melt the tonk contents. Tor the purpose of
initially opening a channel, there is a vertical stecam .
heating or "gut" line running from a location near the top,
fi11l line, to a locatien mear the bottewm, svation line.
After sufficient time is allowed to initiate @& channel, hot
low precssure steam condensate is added to the suction line
to thaw the nitrate plug from the tauk suction line and
initiate circulation. Movement of hot condensate in the -
+ line is correlated wich a rise in temperature of the pipe
surface. After heating of the entixe lencth of the suction
line is achieved, the circulation is commencead.  As an
ald to thawing the tank avetion nozzla and block valve, con-
dansatie £lanh steam is diviecod on them thoeoush a hose Fron ;

»

& nearky steam trap soveral hours in advanee of stueantivy
to circulate.
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Tanks 138 and 139 being at a lower clevation thanh the cir-
culating punps require a suction booster pump to be uscd to
remove (he lower feur fcet of conteuts thevefronm. S
It can bLe scen by inspectiou of Vlew Sheet #£2 that thera arc
mazny combinations of puwne and tauke that can be arransced
for flexibility iu ecirculating for hcating and Lo "buying'
and "“gclling". '

LOW CONCENTRATION

The 907 ammonium nitrate solution is pumped from tank 35 with
the low concentration fced pump through FCV-1730 and into the
low eoncentrator. Remerlt solutionm fvom the auxiliary concen-
trator is fed into thiz some line tou the concenirator.

. J . .
The solution je fed through a nozzle into the chanuel sec-
tion ca vop of o vertical shel? and tube exchongern, tac low
concentrotor. - it Lo distribuied egually to cach tube and
flovs duwrn in o thin film covatey curvence to aLrising walor
vapor straeam.  The concontvated product flcows by graviiy to
tank 36. o

The water vapor leaves the top of the low concentrator aund
passes through a Monscanto Enviro-Chem HV Scrubber where en-
trained AN particles are trapped and returnad by gravity.

A cup seal provides a path for the ammoniuv.. nitrate to re-
turn to the low concentrator without by-passing steam arocund
the fiber packed panels. Condensate sprays are used vo ir-
rigate the scrubber parcls whe . a pressure drep across them
is observed. Vapor from the serubbee then cscupes to the al-
mosphere. : :

The temperature of the product stream is an indirect megsur -

;- ment of the concentration and by measucing this temperatuse

and controlling the steum pressure in the concentrator heat-
ing element, with TICQA-1741, the product concentration may
be controlled.
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SLECTION 1

SYNOPSIS OF PROCESS

e ap—— . L A

Amaoniun nitrate is
zation of anhydrous
nitric acid,.

tralizer).

produced by the continuvcus uncutrali-
ammonia with an aqueous solution of
Joth amnmonia wapor and nitric acid are
hicated belore mixing in the reaction pressurce vessel
This pireheat plus the exotheimice heat of

Pre-
(neu-
reacs

ticn evaporates pare of the water in the nitwvic acid to )

produce a uinely perceoat
“

The water vepor is uvsed as preheat

7
The 90 solution ¢ cither dnmediat
yrilling or glored gs producod for
cod prilliag '

St o

Ve chendeel weaction covaticou de:
NH3 + HNOj | NH4NO1q
17 63 80

The raw material requirements are:

Amnoni.

Theory 17/80 or

| O Ga st W B NP SO w b o Satane

2125

soluition of awrvoniting nitrate.

steou,

. . - ce e ene m e Sy
ely concauntratad fou
Jatoy: conceatralion

(mol. wts.)

4 o

|- -3 wpnrawree vo-r. 3
.

Nitrie Acid -

63/80 or

Theory .7875

b

. o

s Oy s ST,
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Two neutralizers are provided © - {he manrceturing of aniacn i
nitrate solution. 9he noutral Usoare identical in operation
and.can be operated independern. e

-

Steaw produced in the nouivalizers is roctrored and used to pro-
heat the nitric acid, off-qus ammunia(jstrccmz Zvom No. 3 heid

and amudnia siozagae, . ond craporate and suparbicat the liguid ammonia.
Pais prelieating 6f the Feod strosans Lo the nevtralizers aives a
neutralizcs product of QUM enenang ndtro e and greatly raducce.:

the amount of high pressioe sicoe reguires fouo concenirotic:s.

Ligquid ammonia fren Sstovage is £2d into the awmdnia flesh tinl ul

a4 rate controlled by the liquid lovel controller on the tank. My
natural thermosyphon action the sumonia is circulated through L{he
amronia evaporator and io partially vaporiroed with both liguid and
gascous anmmcinie returned to the flash tank. The liguid returns o
the circuloting stream and the qas Jeaves throudh @ nozelo in the
top. ‘the cascous amauni s Lhen Slows hroash the amaonis SUunonh ol
vhiere it is boeeted Lo PEO-232°0 Ly chomical sicen. The awnicais G
then fud into cither o Loth neutrializers @t the desired {low race
using o flod control sysicon., : ~

5
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Yo ownte of Lucvaniia evercration is controllol Ly fhe ahomiesl sy
Preosra o Uil shell cadn of dhe eVapOYUieI. Ths stena DL o

aililfects {huoe controlline varialics:

N [
1. The dcgree of ‘superheat and, thus, the heat transfer coeffjcs
2. The  condensing film temperature or the cffective AT.

3. The condensate level oxr. the effective heut transfer aron

ot
{ [
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Nitric acid is puaped into the nitric acid feed tank at a rate
deteriiined by a level cointroller on the taryr. ¥rom there it foeds
" by gravity to Ltuo nitric acid feod pamp and e panped through e

nitric zeild preheater wherc it is heuted to 200-2190°) by chondaul
steam. ’ : :
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The liot atmionia and nitric acid entcr the neutralizers thiough Loons
that cerve in place of check valves and are fed in through cpargors
into a long vertical tube suspended in the neutralizers. The -
reacting mass. ises in the tube .until reaching the top where it ig
deflected downward into an annular space kiiween the tube and ti, o2
‘wall of the neutralizer wntil it reaches hottom and again ficws
upard through the tube. This thernmosyphon circulation providos
good wixing an? aide in { ho neutralization of the amamornias. The
heat of »oaction provides caough cnergy o bhoil Gnd conoey revo
the solutica (o appLoxinaialy S04, N
The stecam produced in the neutralizers goos through a Brink mict
¢linminator where most of the nitrate entrainment is removed. Tho
cleancd chemical steam then enters the chewical steam systam.
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The ammonium nitrate JOTHtaon Yoaves the neutyalizey throval om
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overflow nozzle and flows int: al tank 35. § : ) '
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mirxed coiutlons s {ali onte o liguid dis TLabuiet piase and then
into the tubes of the hcatan clement sccetion. The concentratod

nitrate solution collects in the botltom of the concentrator und
flows into seal tank 36. :

The concentrated solution in tank 36 is pumped te the high concen-
trator and concentrated to'a QQiﬂ.conc«nLraL)on.

The nitrzte solution is.prilled through a cone suspended in tha
tower. & uortlon of thc tower air flow is pul]cd ihrough the
cone cupturing most of the nLLraic dust cmissions; this aix
entera & soerubboe where hrink liist Illn.nahuas trap the nitrato
porlicles. The nitrate pa crticles collectad o the filttexs foll
into vhe serubber sumnp. }vcn‘uu11y vhe solution in the swnp i
concertsated Ly tho evanu.iivor acviocn of Uie sorubber ana catia
the romzlt consentration systcem. The neutcunLiver stachs can bu
put into the scrubber to recover that nitrate which gets puast
the neutralizcy brinks. A pil control system is provided to
maintain the scrubber sump slightly on the acid side when the
neutralizers are venting into the scrubkber. This prevents damage
to the b.oink elements due to attack by an cmmonia atmosphere.
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DETALLED PROCESS DESCRINTION AND OPERATION
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MITRIC ACTD IHED SYSWRM

Fifty— ix percent nitric acid from storage is pumped ‘o the
ammonium nitrate arca through a 3" line. It then cither passes
through LCV-1727 or through the hypass valve into the nitric
acid fced tank - :

G
B

LY
fhe nitric acid feed 1ank is equipped with & level controllern
that controls LCV-1727 and thus the flow raic of acid into the
tanke An nuxllldly uluht glass 1s mountad on the tank hoth
for calibration of lhc level controller aud ior visual obuors
vation of tlhe level in case the controller bocomes inoperatcive.

The nitric acid leaves the bottom of the tanik and flows through
a strainer and into the nitric acid fcod pump . A spaxc pump
and strdlﬂel are provided.

The acid then flows through Fr=-1744, a naguetic f£low metaor,
oxr through a hyp“ss around the flow wcter.

. ;o N ]
The acid eaters the (ube side of the nitria acid prehieaters

4
o removalilc 1r~;ubc el erechion: gr, and de heated to 180-212 O
o - eyen P A pe . 2%, . T . .y e - . * “ o e - .
ceponding on the Flow roce. 70 Lepedss nvound the cxabapnory i
T -c».._ <4 o that L7 1o usl Lo \.\.w:kr:d On, o Wi pliat aon

continue to opueratce.

Chemical stain enters the shell side of the exchanger, con-
denses wnd drains into a condensate tank: where it is dater

used as make-np to the No. € cooling tower cold poad. An incri
gas vent ig provxch Lhat allows gases tranped in the exchangaor
to be bled to the atmosphere.

Both tube and shell gides of the exchangers arc. cguipped with
blow-out ox washout nozzles so that thoy may be cleanad in
pPlace or drained prior to repair work. "Yhae shell side of ©he
exchanger is protcui&d against liquid expansion if both inlet
and outlet valviés dre closed by PCV-1753.

The acid flows tu cach ncutralizer through two flow ronLroL

valves piped in parzllcl. A 2" valve is ct Jmanually at neax |
thae 6e°~rc6 noutv_l1/ow-r tc.r'p-»w,mw"n—-- e SRR AT

et s meh S om e U L T L e ate .
i
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. _— . . _IhEsenstream fYom
the control valves tho acid oniters a p:p@ lunp that is de-
signed to scrve in place of a check valve and.prevent am-—
monium nitrate solution in the neutralizer from flowing back
into the @eid line. Each logp is designed Lo withstand
5 psig stcam pressurc in tho ncutrdlmznr. Afiter pasoing
hircugh the pipe loop the acid entoers o poerfovated tube
sparger and is relassed into the neatealswess

2o wes e
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© AMMONIA _EVAVPORATION AND FHEED VSTEM

Iiquid ammonia from storage .. féd into the ammonia flash tank
through a level .control valve, LCV-170C, or through a bypass
valve. When cressing the valve the ammonia pressure is reduced
and part of the ammonia flashes. .
% .

The amimonia flash tanl: is equipped with a level controller,

L1C-1700, that controls LCV-1700 and the flow of ammonia into
the tank. An awiiliary osighd. glags is provided {ox calibra-
cion of the level controllier and for vicual observation in _
case of 2 malfunction of the controlle:n. ‘

A

Py

The flash tank is closc-coupled with the ammenia cvaporator
and the. liquid ammonia flows out of the bottom of the flash
tank and into the lower bhonnet of the cvaporatov. As the
ammenia rises in the tubes of the evaporatoxr, it is partially
vaporized and the mixed liquid-gas stream spews out of thc
cvaporator and kack into the side of the flash tank. %he
Jiguid droplets sceparate from the gas sircam and fall back
into the’/pool off circulaoting Lliguid amwonia, while the guas
leaves the tank through a nozele in the Lop.

Vhe rate ol amucenin eveporatica is cont olled by sansing the
pressurce in the gascous amaonia line. Since the flow rate of
amwonia into the neuisallizer ds held constant, the ammonla
pressurc will vary as the rate of ammonia evaporation varies.

The evaporation rate is requlated by the awount of heat trans-
ferred to the liquid ammonia in the tubes of the evaporator
by controliing the steam pressurce and, thus, the temperature,
and alsc by the condensate level.

Chemical stecam enters the shell of the cvanoratoer afier pass-—
ing through PCV-170k, where the steam pressure is reduced to
3-16 psia. The stecam piessure controls the condensate level
since the condensate drain dips into the sump tank and when
the steam pressire is low enough it sucks condensate up from
the sump tank and into the shell of the cvaporator until the
downward pressure exerted by the condensate is equal to the
vacuun in the shell of the evaporator.

Since the evaporator is under vacuum a great deal of the time,
a steam jet is provided to get rid of any non-condensables
that collect. '

The gascous ammonia from the flash tank passes into the cshell
side of tha ammonia supcrheater where it is heated to 180-212
°F., depending on the flow rate. The relief valve for the
aimonia system, PCV-1752, is mounted on the shell of the
sunoerheater.

Chemical steam entecrs the tube side of the supcrheater,
condenses and then drains out through a water leg scal that
scrves in place of a steam trap. The water log is designed
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Contiraed

2.0 hold steam pressures up
rrovided that allows gases
:led to the atmosphore.

psig. An inert gas vent ic
v.oopped in the cxchonger to be
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enters The CWbe Sida7Cr an ammonia prehoater where it is
“wnfcd te 180-200 °r., depenrding upon {low rate. :

» bypass around the cxchanger is provided in the cvont it
[m»mt bz vorked on. The chemical steam that enters theo shell
side of the cxchanger condenses and drains into the chemicnl
cwondensate tank where it can be later used as make-up to
No. 8 cooling Lowver.

1 2V-1702 is Jocated dounstream of the ammonia superheater and
Lo used to mainlain coastant tmsonia gas pressure Lo
nountralizer ammonia flow valves. Thias

c:ly when the neutralizer rato is

e
valve is in opoeratiion
high enovely to renu iz

) IOV
3 dauid ammonin food to the f1dnh tanh, . ;
IR b N P A R A A g '
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HONY A SPnoe
22Y ammonia gas dndeeted dnto. a neabradizer rast poos Un ¥
te ammoniuw ilew control valve which will maintain a ccndthh_
feed, Bypass lines are available around thoe aamonia valves
Hut under present operating condilbions it is unlikely that
these bypase lines vwould be used. A pipe loop is downstrcoam
£ the control valve and scrves as a cheok valve Lo prevent
gmeonium nitrate from backing into the awmmonia lines.

FHLter leaving the loop the ammonia splits irto two strcuns
nd enters the ammenia spargers.

ZRESIT AMEOLIA Nl".UTR}’\I‘..I'Zl-,‘.R AN HMTHT STRANS

[IAREER . :
’a.! LREAS
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Zhe ammonin and nitric acid are introducecd through sparqgers
into the inner tube of the lower section of the ncut:alx¢cr.
“Me hot rceaction mass rices in thﬁ tube until it hits the
conizal baffle on the end and is deflected dovivard and out-—
wurrd.,  Enough heat is generated Ly the reuction so that as the
mags rises the water in the nitrc acid is vaporized and the

lution boils. fThis boiling action cools the ammon ium
nLert; solution formaed and it settles to the botitom of the
neutralizer where the slightly lower pressure in the inner
tube causes it to rise once agaln through the inner tube.

?hl natural thermosyphon circulation
2etion, radsing the conversion

proviades good miing
& wniform acid cont.onv

of the ammonin and providing
throughout the neuisalizor. !



e

The 90% ammonium nitrate solution leaves the reutralizer
throngh an overflow nosnrle and flows through a seal leg thut
prevents steam from blowing throagh, .
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The oparxuting prossuxe of the chcm;caT st system is 1-3
psig and the pressure of the neutralizer only slightly
highcr. The ncutralizer is protected by two rupture discs,
ore for pressure, sct at 5 psig, and the othor for vacuum,
set at L psi bclow atmoupheric prOSSure. ‘“hare are two
poscibilities that cun ceccur Lo cause vacuuin,

L. ‘The pressuxe contuoller is on nziuci opera-
tion and the-output is such that the stean
vent valve is cloued and the steam within
Lhe ehemical stoean systen condensces. >

. .
. Ve

2. Thno no* ralizser is drained with thoe sieam

o

vent valve shut. .

The cheniead stennm Leavens the vessel Lhaowqh a nozsle in the
top and cnters a Lrisk mist eliminator counsituing of teflon
packed filters. “he brink caputres the swmall ammonium ni-
trate particles in the gas stream to prevent their release
into the atmospherc. The nitrate trapped in the Brink is
eventually roturned to the neutralizer. fThe pro surce drep’
across the Brink should be monitored to prevoent it from
becoming high cnough to blow out the filtaers. A spray
nozzle is locatod inside the Brink to wash it should the
filier QlOMLHL baeows plugoad.

The filtcred s ctresa loaves the Drind ole

ment md eon
be exhausted Lo the nLnouphorc or turned into the prill

unit Brink scrubbers to aid in humidifying the filter
elements. Each ncutralizer is cquipped win an autoratic
vent valve. &n internal pressurc of 1-2 psig should be

maintained in the neutralizer to pxovxdo bat qud pH
samplec.,
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- ' Trre 90% cmuacnium ni trate sol weoin A5 fank g ~Aued Lo
- low_cencentrn tor throvah revel v30. [ o R
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'a' irjected into the fiecd 1Line from 25 tapk at the low conaons -
' trator.
“he solution feeds into g nozzle in the vapor body, is do-
flected Cowrnvorg by a buffle and falls inte a WCLY ring
around the inside of the vapor body. “he solution overflows
and falls to the liquig distributor bPlate, forms a small
reservoir, and tricklesy through holes onio the top tube
sheelt of the heating clement.,  The concentrated produet
. leaves the eoned botion and flows by Iravily o tank 36.
-k .
The temperaty-¢ of the produect Leaving the Jow coreantue Lo
1S sense 2 ang INSVENV S uutomutinally controls the ameun g
of sntcam sSupplizd to the heatineg cicment cpp e Lovw congen-

Lrater. sy controlling the preduct: Stremu et aLout 350 ey
& proéuct concentration ¢ 3% .cen bc.o%tnin;d.

‘ The Yo Concnrtrator in ilae CQUIPRCE with o Brink wmist
o " eliminatoy to serud the venled gas strecam of HRRON I 1y 5 -
- trate partic: . A geoal leg designeq to withstang a

Pressure of » P81y is utilized to protecl the vapor donc,

The concentrateg pProduct leaves the coned botion of the
low‘conc:ntxntor and Lo by aqravicy to 36 Ltuarnk.  Yrom
36 tank, the S5% solution g purined hrouoy Lilters {o
the higny concanitrator; '

3
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The 95 solution ig pPumped by 26 buap to the hich congen-
trator., gy solution enters a heating element anag then
falls by gravily into a Vapor dome operated under a vacuum,
By this rethod, the solution isg concentruied to 99424, '
The solutiop ceperature is senscd as it leuves the vapor
dome ang the steamn supply to the heating element is auto=-
‘matically adjusted to maintain a Solution temperature of .
about 350 °r.

X The solution falls into a heud tank and is peilleq throuqgh
one or both of two valves., fhe head tan:; has a standpipe
vVhich maintaing a constant head tanx loevol, Solution which
%ﬁ Not prillea retwins to 36 tagn: througl, 1yc suandpipe
Lina,

—maten 1w s -




HICH CONCENTRATION, Continued

Thre pli of the solution enteri. the head tank is 3.7-4.0 .pH
An ammonia sparger in the head tank is used to adjust the
pll in the finished product to 5.9-6.0 pi.

HYGH_CONCENTRATER SWFAM SUPPTLY

Steawm flow to the stcecam chest of the heating element is con-
trelled by a preduct tamperature recorded-controller alarm

(rrCA 718). ‘the wein Loilers supply steam at 275 psig and -
535°r., super heated. Steam pressurce is reduced and o ntrolled
at pressure reducing station PC739 to about 250 psig. A poxr-
tion of the steam line to the concentrator is not insulated so
that super heat will be dissipated. Steam flow in the 250 psiqg
system is recorded by FR 722. A pressure indicator alarm

(PTA 714) located in the steanm supply at the control valve will
give field indicatioa of steam pressure and will alarm of the
panel at low or high steam bressure. . Steam pressure in the
chest is indicated by a pressure gage which is mounted on the
shell of the heating element. Steam temperature in the heating
elenent is recorded on the panel wountod walti-point srecorder
Alzrm (TRAYOR-H) . This tomperature point will also have o
Ligh temparsiuve alama set at 410°F.  Sinece 4his will be fhe
highest temperztuve in the concentrator systom, this alurm should
be the first indication of unsafe conditicns. The steam chest
is fitted with a stainless steel and glass condensate level
.gage, which will indicate any buildup of condensate in the
shell due to trap failure. A stainless steel POP warning valve
is furnished on the heating element shell and this is set for
245 psig. cCondensatce from the stecam chest will be trapped

out through a bucket type trap and will . be discharged :oi. .-
into the 'boiler house condensate tank. ’

HIGH COHCTENITVIOR HEATT NG BLEMENT

3
The high concentrator heating element is o long tube, vertical
falling film, one¢ pass heat exchanger with u vapor-liquid separator,
condenser, and vacuum systom for removing non-condensibles. The
heating element liquor chamber is fitted with an eight inch rupture
disc made of type 304 stainless steel designed to burst .at 15 psig.
at 4C0°r. fThe feed diutributorfor the heating eclement consists
oL the liquor chamber which is machined out of the top hecad of
the heating element, and a distribution plate hetween the top
head and the heating element tube sheet. The top head is
machined out % inch to form the liguor chamber and the Qistri-
bution plate:r is a 3/4 inch by 42 inch blank machined out to
give a % inch thick disc which is drilicd wiis one 1/8 inch
diameter feed orifice for cach of the 682 heating elcment tubes.
The romaining X inch thickness of the blank forms a spacor
“uiund the circanference o that the hotton erc of the foed
oxifices arce 4 incn away from the top end f whe neating eltemant
tubes.  The distribution plate is aligned so that cuch Orifica
is directly over the center line of the tube it will feed.



HIGH CONCENTRATION, Continue’

When the feed passes through the orifices, the pressure is re-
duced below the boiling pressure and a portion of the water in
the feed flashes. This results in the atomization of the strcam
discharged from the orifice and formation a spray which distri-
butes the fecd on the heating element tube walls and tube’shecet.
From this point feed flows as a thin film down the heating
element tube. As vapor is formed in the heating element tube
and is hecated, vapor velocity increases to approximately 324 fect
per second. The high velocity vapor accelerates the liguid film
on the tubes, and this high velocity in the film contributes to
a2 high heat transfer cocfficient.

HIGH CO&CENTRATOR VAPORiﬂﬁhD

The mixture of liguid and vapor discharges from the bottom end

of the heating element and is collected in a lower liauor chamber
which has an inclined bottom to facilitate liquid flow into the
vapor head.  The liguid-vapor mixture from the¢ heating element
flows tangentially into the vapor head under the skirt baffle.
The downward slope and curved path of the skiit bhaffle gives the
liguid-vapor nixture a downwanrd trajectory and a cyclonié motion.
Thus the liguid droplets are directed downward and outward against
the vapor head walls by centrifugal force. “he liquid flows down
into the conc bottom and out of the four inch discharge. A Swirl
breoker is fitted into the cone bottom of the vapor hcad to pre-
vent the formation of a vortex in the liquid,which, if formed,
could causc loss of the liqguid seal in the tailpipe. The swirl
breaker extends from the cone neck twelve inches up into the

cone bhottom. The liguid product from the high concentrator
collects in the cone bottom and drains out through the seal leg
into the prilling head tank. R

. e
Product temperature is measured in the seal ley and the product
temperature recorder-controller-alarm (TRCA 718) records this
temperature at:the panel and signals the st@cam supply valve to~
the heating clement to maintain temperature bHatween 370°F.’/Ehis
instrunent will also alarm at a product temperature of 400°F orx
above and shut off heating element feed.

Concentration cf the product solution is 99.3-89.7%. -

The vapor stream discharged from the skirt baffle flows up through
the straight-<side section of the vapor head with a cyclonic motion
and is discharged through the 24 inch nozzle i the upper side

of the vapor hcad. This vessel is sized so that vapor velocity
w&ll be below that necessary to carry liquid droplets out of

the unit.

A 30 inch stainless stecl rupturc. disc is mounted in the dished
top of the vapor head and is designcd to burst at 15 pPsig and
400°y,
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1GHL_CONCENTIATOR VACUUM_SYS’ ‘ '

A vacuum meusulcwcnt connection is provided at the top of the /
vapor head raight side and a dial type vacuun gage to ba -
connected at 1h1% point. Also, connected to this point is

the sensing element for the panel nounted vapor head absolute.
pressure rcaorder-oontroller-zlarm (PRCA 713). A steam blced is
provided into the tubing communicating with the vapor head to
prevent condensation of sublimed nitrate and plugging of the

tubing. The high concentraton ic designed to operate at 285 mnm -~

of Hg. absclute pressuro. -

The vapor head is designed to discharge against saturation
pressure in the baromelric condenser corresponding to the ro-
sulting coolmng water temperature of 106 to 110°F. Dischorge
pressure shall be 60 o 66 wm. Lig. absolute (27.5 to 27.4 in
Hg. vac.). EBarometric vacuum is indicated by a vacuum gage.
Cooling water at 87-%0°F, is introduced intoe the h‘;um Tl
contact conderser at 900 ¢Rit.  This walor discharges into tho
seal leg and then into cooling tower. Mon-condensibles fiom
{heo low proscure systeom ave vemovad by o tun stage «lx eliostonr
with intoerconlenscor. 1no non-condensihles and second stuge st
is; vented to the atmospheve. Cooling water fron the nteacondons
dischurges into its
cooling tower.

SAFETY. FEATURES

The three safety features installed on the high concentrator have
been already mentioned in the appliceble sccotions, but thoeir
inportence haars repeating in summary. (1) Pight inch and 30
nch diamcter rupture discs are mounted on the high conceairator
heating cloemant end vapor head respectively.  These discs ax
designed to rupture and relerse pPressure at Lh psig at 400,

(2) . A high temperature alarm is furnishoed on the heating element

steam temperature wihich is set to alarm at 4£10°F in the steam
chest. (3) The.high concentriztor product tempcraturce alarm will
operate at a product temperature of 400°F.” In addition to

sounding an alarm at the panel board, this will also open & solcnoid
virlve and vent diaphragm pressure from the feed flow control valve,

stopping feced to the heating clement.

HEAD TANK 7 ND_SPRAY IRADEAS

The concentrated E-2 melt is supplied into the head tank dircctly

from the high concontrator vapor hecad. A varioble amount of me
overflows from the head tank end returns tc 3& tank. The amount
©f this overflow depends upon-the difference in prilling rate
and high conzentrator feed rate. The main portion of the meli,

f}*’)'ﬁ‘-.“j, she 1'.1::::1_':3 tanl anto tue Lood oy, 0T

fearss m A v IR, e ates
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Jacketed. ‘he steam pressure in this jacketing is manually con-

trolled in the ficeld to o pressure cauivalent to 350° F. prilling

tomperature. An automatic control valve plucaed on the inlet of
cach Leadoer controls the flow to cach norzle. Each heeder is
also equippad with a stcema-out system which aulomatically sicams
the header when prilling is discontinued. -

. N .

5ot leg and thon dnto the retumn line o the
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TOWER
Thie purpose of the shot tower .u to form havdened prills by
cooling the sprayed nitrate as it falls. Toc prills are
formed 3 to 6 inches from the spray nozzle. The quality of
spraying deterimines to a great extent the guality of the -
finished product. The optimum sprayinyg couditions are such ™
that physically, the prills formed are in uniform size and
are round. - A/?y,%

e {

The size is dtpgndcnt upRoOn Lho size of the spray hole, the .
temparature of the Nitrate, and the concentratien of the
Nitratce. Small variations of these thrace factors can
greatly change the subszcguent prilling conditions and the
guality of the finished product. After 2 period of time,
the nitrate will wear the nozzle holes laracr. Occasional
inapection and meesurcnent o the helas shiould be made and
nozzlcs wiith badly oversized holaes be diseorded.  Also the

pletes hecome bulged und shovld be changoed ont.

.
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To obtain a xou:d mv_] T8, it is recessury that first the
sproy hole ne round and clean. A nenzle holoe iy hecono

partially plurced by foreign meverial,  Whon o hole Ao in
that condicion, at the beat, a swrll prill il he Jfomaed.

The mose often the hole will spray in such & ocanner tiad
only dust is formed, or it will sproy at «n angle. When tho
hole sprays - -at an angle it may hii nitrate fiom gocd holes
and make two lurge pellets and dust, or it way spray upon
the tower conce or deck. Nitrate that sprays upon the tower
structure will form lumps which may not solid:ify in the drop
throuch the tower and will build up in the tower bottom.
These lumps in the dr/ing system are ¢ifficvle to dry and must
be romoveld for high guality fertilizoer proluct. Therefor:,
it beeomes ecessary to clean the nozilas cecarionally. It
is nec sazy that a;l nitrate build up be hept removead frow
the nozzle pla“es.

[ MR o ¢ AT PP, * ¢ S S ¢ s Fee 1 mevas e .n Attt
.t Y . - ' aem a imen beio e = -ea 4% @ - . e L - e Ve -
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PRILL, HAWNDLING

The prills fall onto the conveyor bell to the cooler and
pass through the prill train where they are cooled and
_rejects screened out. The prills should be cooled to .
\225 °F. beforec they, enter the cooler. The maximum -
temperature .exit the cooler is set at 150 °Fr. for bulk

material. Proper temperature can be maintained by
adjusting the damper on the cooler exhauster fan, hy
starting or stopping the two air conditioning units on
each prill trzin, or by varying the prilling xate.

The operator in the control room can start ox stop the
prill trains from a recmote control panel. A manual-auto
switch in the ficld allows the solids wover to take contrxol
of the prill trains. When the switch is in the manual
position,, the operator in the countrol room cannot start
the prill train althcugh he still has control of the fans.

‘ L ‘

: : . e . N -
A elosed circuit TV cysteom moritors the back end of tha b

cooler and the Sweco Lo give the operator a visual j»vlt"

indicotion of operntion of a prill unit.

gince the prill units can be started remotaely, saflety

" pecomes the.prime concern., Prior to starting a unit, the

operator presses a start sequence button. v horn and
flashing light signal personnel in the arca that a prill
unit is about to be started. After 45 seconds, the
interlocks time out and the unit can be started. The
horn and flashing light will continue to cpexate until
the conveyor to the cooler, the last equipment in the
{arain, starts.

The prill train is interlocked so thut a failure of &
picce of equipment will shut down all equipment behind
the item that fdiled. The cooler exhauster and tower
cone fan are not interlocked and can bhe started ox )
stopped without cffcct on the rest of the train. ’

PRILL, MOISTURE CONTROL INM COOLER-

The moisture content of the dried and cooled prill is depend-
ing upon 1. Prill pH, 2. Prill.physical strength, 3. Tower
temperature, ‘4. Prill size, 5. Prill shape, G. Prill tempera-
ture, 7. Cooler air inlet temperature, 8. Cooléxr exit air’
temperature, 9. Outside air woisture content, 10. Prill time
in cooler, 11l. Air flow through the cooler. '



PRILL_MOISTURE COWTRIYL, IN COO v, Ccontinued

With a prill pHof 3.4 or les:, moisture is united with free
acid. - This moisture is very difficult to remove and could
only be done with excescsive temperatures, which would break
the prill. The prill pl should be maintaincd between 5. O‘ -
and 6.0. “jﬂ ) S

The prill of woor physical strength tends o bireak and .
crumized in the nrocess cooler. When the prill breaks more
surfoce per weight is cxposed and woisture is more readily
abscerbed from the atmosphiere. The dusty nitrate product is
alwost invariably of high moisturc content. The dust is
formed whcn the pllll breaks due to improper procc"81ng in
the towor or in the drying secction.

In the tower the prill suwface teads (o ¢codl Lefore the center
due to expansion at the trangition temperatvee of 1849F,

Wher the prill is excessively large or the tower is excessively
cold surface cooling is wraplid and thermostress is suificient

to weaken’ the prill and wake the fermation of dust in the

n'v'nq SV Tgm mora iikely. The prill should be coolad to g,
vidor 250¢F in the towaor (actual practicen, end actval L™ .
IR AT LC'?CLL\UI; of 250°F must be ohorrvaed. When the - a; ‘
prill icaves the tower at a higher temnceratuve than this L-T T

transition point the pellet passes repidly through this point
in the cooler and will break up into dust.

The large prill is more difficult to dry than a smalle) one.
There is a greater distance for the moisture to travel fionm
the incide to the surface to be released. In the larger prill,
the surface dries rclatively faster than the center and the
dry niitrate forms a surfacce crust which acts *nncwhat Qs ou
Lariier egainst ecscape of the internal wolistura..

During the drying of the irregular ,nahed prill non-uniform
stresses are produced, which weaken the prill and make it

more susceptible to breakage. These stresses are formed due

to the transition point, the crust form, and localized.points

of moisturc release. If the prill is either above 154°F in

the drying process, the transition point is again gone through.
Going upward through this temperaturc point the prill surfacc
shrinks and causes the prill to crack and tend to break into
dust. With a too hot prill, there is a tendency for the
moisture to attcmpt to escape too rapldly and the prill burst

Qs popcorn pPops .

The temperature of the air entering the coolers is regulated so
that the temperature of the Prill decreascs slightly thy roughout
the drying p:ocess. A large temporature difference betvnan

the aixr and the prill is to be avolded nacause such o Lhaermoshock
is detrimentzl to prill strength. Vhen the air tomperature is
excessively hlqh, too rapid dxylng is attempted and the moisture

cannot escape in the normal manner fast enough and the prill
bursts. : ‘
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PRILL MOISTURE. CORTROL TN COCT 1, Continuad

In the cooler the flow of ailr .3 counter-current to the flow of
prills. 1In othcr words, the .prilis move against the cooler air
flow. - * " . Because of this type of conveyance o the
cooler a very low rate of production is very difficult since
the prill will be moved through the cooler too fast to allow
the moisture to come to the surface.

The outside air woisture content deternincs 2 (drying capacity
of the 2ir. The more moisture in the air, the less moisture
the air can take up at a given temperaturc. No not confusce
moisture content with relative humidity. Cold air of high
relative huwnidity, when it is heated, often can take on more
moisture than warm air of lower xelative humidity when heated
te the same temperature. Thus, more effective drying of a
laxger amount of pPrill cun be done at 'a Llowae:r toembparature

in winter than & smaller amount of prills at a highex tenpera-
ture in the suwer.

The longeh the prills stays in the cwolen, <he more time it

in epozed to tho drying action. With a Umel L prill) flow, it
A6overy difificult to establish a swasih rate of arying. | fdhe
Sweoll rate of drying decveanse the rercentuad o of niirot. Lo~

Lo breshige and dust formation. Witrate buila-up on the
cooler lifters and shell decreases the retention time of <the
Prill and makes drying more difficult. Build-up of nitrate in
the cooler is also a source of dust when! cooler condiftions
change ind nitrate dust always results in peor moisture control.
Moisture content, %p -2 and PII should be checl: every two hours
on cach unit tc maintain proper quality.

Moisture Limit 5% 120
Y1 =2 Limit A4oto L8%%

PH Limit 5.5 to 6.5 pH

R T
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TOWER BRINK SCRUSBBER

-

The function of the prill unit scrubber is to remove the entrained
ammonium nitrate particlos from that portion of the tower air that
is pullad through the ©ower cone. The air pulled through* the ‘cone
may only be about one-fourth of the total tower air flow, " but it
will contain nearly all of the nitrate dust enission from the
tower. It would not Lie cconomical to scrub the total tover airx
#low. The capital expense involved and the energy cost to

Operate such a system would be enoxmous conpured to the scrubbos-
design thal is used at this plant.

The scrubber system makes use of the phenomena that the nitrate
solution wi.ll disassociate, or fume, in a relatively short
section of the shot tower as it 5 sprayed and begins to cool

on its way to the hotiow of the tover. The solution is

sprayed at 350°). through & cone 45' in length. At the bottouw
of the cone the melt solution has coeled to 30095, and has begun
to s0lidify.. The solution has also given off most of the Smal
nitratce particles which would give the tover exhuust o biuish,
hazy look if it were allowed to vent wnscerubbaod to the air,
torer fan oa the Lok ond of the unit toles suction on the
Lever cone and exhausts the aix strcam, rieb in nilvate dust,
into the lower portion of the scrubler vessel.

4
[

s,
A
s

s

The scrubber vessel contains 42 Brink filter clements suspended
at the top of the vessel firom a tube sheet. “he Brink elements
will entrap the nitratc particles in the aiyr atrean. These
clements arc continually wetted by a fine fog from 112 spray
nozzles located .uround the Filter Mements and the trapped
nitrate particles will bo washed back {o the scrublier somp .

The feed for thoge nowzlo:s is supnlied Fren iho discharge lins
©f the cooling tower pung.

-

N 3
A pre-filter is located below the Brink elements. Itg purpose
is to prevent the larger nitrate particles from impinging on
the Brink elements with cresulting Plugging. fThe Pre—-8ilter is
wetted from a system of spray nozuzles located above and below
the pre-filter..
The bottom of the scrubber contains some 3,700 gallons of nitrate
solution which will vary in concentration from 15% to 60%. This
Sump scrves as reservoir from which a pump continuously circulates
360 Gim through the pre-filter “Pray nozzles. The flow does not
Split evely through all nozzles. The bottom nozzles spray 300
GPM on the underside of the pre-filter. This 'is to assura that the
Pre~filter is saturated as the spray is cocurrent with the air
flow through the scrubliar.  The remaining 60 apM is sprayal oun
the top of the pra=iiliory. -
The scrubber circulation flow is controlled manually by adjusting
@ manual controller on FCV-2. The controller and Fcv-2 are located
in the ficld bolween the scrubboer units. ‘
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TOWER PRINK SCRUHBER, Continu:

Make-up to the scrubber sump .. on level control from No. 8
cooling tower through LCV-I. 7There is no blowdown on No. 8
cooling tower, so the nitrate picked up in the barometric
condenser stays in the cooling tower loop where it concentrates
up to 12-15%. The scrubber sump should then contain at least

a 12-15% nitrate solution at all times.

As the tower fan exbhausts jinto the scrubber the nitrate paviicles
are scrubbed from the air stream and eventualiy fall to fhe sump.
The process continues with the scrubber utilizing the hot fan
exhaust to evaporatc water from the circulating nitrate streams
The circulating nitrate solution will, in this menner, slowly
increase in concentration.

The conductivity of a nitrate solutjon is an indirect meacsurement
of its conccntration. A conductivity sensing elemeni, C7T-3, is
located downstream of FCV-2 and as {he conductivity approaches

a valuc cowparable to a 60% concentration, CCV-3 opens to allow

a side-ntieam from the sunp to £low to the auxiliary concentrator

Y

surge tank.

Provisicn ig wade to pul the noutralizer siasks into $he scroblLor
if desised. - The primary veason iv o recover the nitrate parti-
cles @nd ammonia that escepe the neviralizer Brinks. The added
heat from the chemical steam would also assis®t in concentrating
the nitrate solution circulating in the scrubber. PCV~-I will
maintain the internal pressure in the neutralizers at the do-
sired point, usually 1-2 psig.

Putting the neutralizer stacks into the scrubher prescnts a prob-
lem. - The fElter mediz used in the Lrink £91ter eleaments will D
destroyeld if subjected Lo an mmnonia slmosnticre over @ porned

of time. : '

Since the neutrejizer chendcal steam exhaust is always on the
ammonia side, a 'pil control system is provided for the scrubber

sumnp. .-
The pH 0f the qirculating solution in the sunp i1s sensed and
nitric acid is introduccd through plIcv-4 into the circeulating

line just ahead of the pre-filter Spray nozzles. The pH of
the sump will be controlled at a PH of 2.

As the ammonia gas in the neutralizer chomical -steanm passes
through the arca of the pre-filter, ammonium nitrate is formed
and the ammonia gas is prevented from reaching the Brink filters.

A4 spray system suppliad from the discharge of the cooling tower
Pup iz installed in the berizontal rvn of the sir duct Trom
the tower conc. Ils purposc is Lo prevent o dust bulld-an in’
this section of the duct. A small dum is prevaded and the
collected liquid falls by gravity into the return line from
the baronmctric condenser. ‘
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TOWER BRINK SCRUBBAER, Contin

Filters are provided ahecad of the scrubber Sspray nozzles and
make-up t¢ the serubber sump. The filter should be cleaned
each shift. A filter is also provided ahead of the Quct .
sprays. ~ LR

Make-up to No. 8 Cooling Tower is on level conirol through
ICV-9 from the neutvalizer chemical condensoio tank, A con-
densate line from the Arca III condensate tank s comiected
to the chemical condenszte tank at the ncutralizers to pro-
vide make-up when both neutralizers are down.

As the prill stream leaves the tower cone it is control through
LCV~-2 from the neutralizer chemical condencate tanlk at the
neutralizers to provide make-up when bath nealralizers are down.

As the prilll strean leaves the tower cone it is cooled furthes-
by the air -flow provided by three fans located in the side of
the towsi. Yhe nitrate solation wis sprayad at 350°0 anpd VRS
ccoled vo 300°F at the Lottom of the cone. . Vhen the Prills
fall <o the conveyor helt to tho cooler, thay will have eooled
to 220-230°1,

AUXILIARY CONCERINERA TOR A ' )

This concentrator is fed with weak recovered nitrate solutions
that are collected throughout the plant. fThe Primary function
is to reduce the load on the main concentraters. 1+ is fed
with solutions from the air washer {lanks, shci tower troughs,
remelt ditch and wacte recovexy taniz.  The fead firom the shot
tower trougus and tiie air washex tanhs, is contiruous and che
feed from the womelt-lonks and ihr waste roedvely tanls ig
intermitient. Concintration of the feed varics Lrom 40 to 70%.

The conentrator.consists of, a storage tank, pump, steam heater
and elevated flash tank. It is operated contrinuously with the
concentrated nitrate solution being discharged into 35 tank.

No attempt is made to regulate concentration of the Linished
nitrate. The tank is equipped with a lovel indicator. The
heater is cquipped with-a' temperature controller thai maintains
the exit nitrate temperature at 300°F. Circulation is con-
tinuous and it not throttled. The solution from the heater
passes up to an clevated flash tank that is open to atmospheric
bressure. The water will flash from the solution and the-cooled
solution will fall freely back to the storage tank. As water

is flashed froam the nitrate solution the lavel in the tank de-
creases allowing the remelt ditch to flow into the storage tank.
When the bigh level alarm sounds on the romsli ditch, poap tioe
storage tank o 25 tank. This will allow reuwelt to flow into
the auxiliary storaye tank. Stop pueping whon the high alarm
shuts off. Prelonged running of t{lha auxiliary concenlrator

€an cause the remelt ditch to run dry.
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