“INote: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I
Stationary Point and Area Sources. AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section. The file name

"ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2. The reference may be

from a previous version of the section and no longer cited. The primary source should always be - - i

checked.

g“! i 11-D-48
| wionsanto .

AMMONIUM NITRATE
AP-42 Section 6.8

= s ~—— Reference Number
8

MONSANTO AGHICULTURAL PRODUCTS CO.
200 N. Lindbergh Boulavard

5t Louss. Missourn 83166

Phona. '314) 894-1000

December 27, 1978

Mr. Eric A. Noble

Industrial Studies Branch
Emission,Standards and Enar. Div.
Research Trianqgle Park,

North Carolina 27711

NDear Eric,

Enclosed is the Luling Plant resnonse to your AN emissions
survey. Pursuant to yvour request, and following the
practice used in El Dorado's survey response and the nrior
Luling nlant trip report; I have carefully reviewed this
resnonse and blocked in those portions (verv few) that
Monsanto considers Trade Secret and Confidential information.

If you have any specific questions or nroblems aive me a
call at (314)694-4956. I helieve this gets Monsanto un-to-
date on this phase of your project. Best reaards and have
a hanoy new year.

W
[

Sincerely,
YA

. E. Cayard
Manager, Manufacturing
FEnvironmental Control

. /in
Attachment

CC: R. Shear - St. iouis
B Luling

5. Debhus
L. Adams EFl Noralo
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T. GENIEAL

&. Process ftlow diagrams are found an ther appendix

B. Production Desciiption

84 Percent Solution

rnyhydrous ammonia vaper at 146' 1 and 1 f

psig and 56 percent nitric acid rreheated
to 180°F ure sparged into & recirculatinag
line of cach of twe nentralivers. The res
sultant product 1is ty;ically an 38 percent

selution at 290°F . pProduct 1o etther

stored for later use or fed irmadiately o

high and/ r tow density vprili prosdaction.

pitric acud and ammonia are fed tootne tWo
identicnl-fnrced*circulation nuutrulizérs

at a weicht ratio of approximately 3.7:1.0
HNO4/NH3 .  Phe neutralizors cverate sliahtly
above atmospheric pressure and A pH barely
above the nwuéfal point. A pH meter was in-

stalied on each ncutralizer. I



83 Percent Solution (Cont'd)

Part of the 3-5 psig reaction stcam from

one of the neutralizers is used to preheat
the HNO3 feed to both neutralizers in a shell
and tube exchanger. The remainder of the
overheads of both neutralizers are totally
condensed except for a pressure vent. The
condensate is used as cooling tower make-up

or scrubber liquor.

7
2. /LOW DENSITY PRILL
A thermal circulation vacuum eVaporatcr,"low
concentrator”, is fed with ghe 838 percent
solution which it concentrates to 95 percent

through steam heating to 3059F,

The 95 gercent ammonium nitrate solution exiting
the concentrator enters a seal tank and is
thgn~pumped-t0va head tank at the top of the
prill tower. The head tank is maintained” at
305°F. It is open to atmospheric pressure and
delivers solution to the spray nozzle via an

- overflow pipe designed to maintain a constant

pressure head.



2.

Low Liensity Praill {cont'd)

The molten droplets released (o the

sprayer fall 170 feet throush a counter

—

currvent stroeam of ai-. My rowall tant

priil et grovnd level is kep! o o Al
mum of 1707 by tarnine on or 1 one fan

Sromore of s he Five fann tocatel aear

the uozzio level on the tower.

The prills (xit the tower bhaot!am Snoa
pelt convevor and ace dumued *lrocugh a
"scalpina” arreen whisch removey large
agalomeralcd lumps, and are dog; caited on

another belt convevor tn the xilns.

Low density prills pass throuah three
rotary kilns in series. Theoe kilns are

designated: predryer, dJdryer, and cocler.

Alr flow 1n each kiln is counrorcurrent to
prodact Ciow.,  Predryes and Jdryer kilns

have indi clual’air intakes ) steam colls

For aitv o.ating.  the air for thoe low density
cocler 1o Jneted from a dehumidifier and then

pasced o ove:r ahilled water coiis.



Low ensity Pridfl (cont ')

The air cchaust from cach Liino o ducted
to sepay ot and C gt ical Peas - L hony

Serubinie, o,

Produc: « xiting the conler 15 fro;red to
opea vilra ing deck screens.  ersized
and undercized product drops into an open
trough irricated with a dilute ammonicm
nitrate recycle solution.  The roavele

solution 1% riturned to the @ cocess sump.

The low density prilt is convevod via an

opén lin. telt conveyor from the vibratinea
screen. to a surge hoppev. The jrills drop
from thao :-;ux:q&-‘e hb;‘-[,u:r to 2 werct conveyor
and are tironzferred into a coreeon chute.

Clay corting is stored in a borper and is

retered into the cnmmon chutol

I

‘ frills and enating exir

the common chute and enter a rotary drum coat or

Coated product leavinag the rorary drum ceater

is conveyed by .bucket elevator and belt convey. .

to the hu't loadina Arcration.



3.

Densa by Pro bl (gt i

The pratl ceating oo N - LR S Y
plant in baos.  the bo.
swall bocth, The Ary meior a1

A grate into a small Foapror troam whick i+ g

cemoved by oa sere o convever ., P baok wall
Bas cxhanst sl s thronat vy dnet s TS IVAS RIS SENT

1s removed.

The rotary drum “oater, chate  bag,

QR L

booth, and various buckat and et convey.

4

transfor points (n the low density prill

Coating area arc oxhausted e *hroe sly bhoo-

houses.  Matorial is manuaily romoved L. ot

haghouse hoppers once daj Lvoand returned v v

coating honper,

The bul: loalina tacility consis

~5 Cf a rondord

ofer vailvoad sidine and ¢+ ruckodock, Both s
and ratf cars gre top=loade i vig gqravity Shprooan

their hatenes.  he Loading vation LS won-

trable b b vialuns ar the cutler oo a prodoa s

RN S '

HIGH heairy PRI

— e _

=




3. High Density Priil {dont ' 1)

. ' pecycled weaker colutions are stripped o
organics in charcoal adeoarpt ion column anA
then concontrated to approxoob Ty 70 prrooont
‘1 the rerelt copeentrator. Tria recyale
solation is combined with froot veutralizer

preduct ar Von Gt npe csoletran o the hiiah

density [rocesnt tenk. l

: ’ |

The ammenium nibvate soluatien adlitive s

.

‘received in bulk hoppur cars Wt 1s pneumatical i

conveyed to the storage hin snt rhe reaction

Dust is collected Ly hag filters and then dis-

charaed into the additive stovace bin.

[}

The hiuh density s¢lution is zort throuah
similar “low conTentrator" acw the low density

. s
solution. However, th2 957 toreont head tank

solution 1s pumped to a hik"conrentrator

Llncat.wd on top of the prill tower.

In this sccond thermal circulation vacuum
‘evaporator the ammonium Nyt ot cﬁqcentratan
is incruased to 99 + percent with an additional
temperature rise'of approxirately 40°F. oOver-
heads from this ccncantrator enter a barometric
condensur_nupplicd with canling tower water.

Barometric condensoer cendensate flows to a hot

well.



High Density Prill (Cont'd)

Vacuum is maintained by a twn stage steam

jet pulling across the barometric condenser.
Exhaust from the first stage steam jet enters
a direct contact condenser supplied with
cooling tower water. The resulting condensate
flows to the hot well. The second stage

steam jet maintains vacuum across the direct

contact condenser and exhausts to the atmos-

phere.

The 99+ percent ammonium nitrate solution stream
exiting the second stage concentrator is delivered
to a head tank at the top of the prill tower.

The head tank is open to atmospheric pressure

and delivers solution to its spray nozzle via

an overflow pipe.

The précess is similar in mechanics for the
hﬂgh'density and the low density from the spray
nozzle to entrance of the first rotary kiin.
Solution temperature in the head tank however

is about 350°F and the temperature of the orills

exit the tower a+ 170-208°F.

High density prills need only be cooled. This
is accomplished by sending product through a

single kiln with air countercurrent to product '
flow. Intake of air is passed over chilled water

coils.




3.

Mrah bensity [

Two 2 h
aliz

haustod

Anthony

High Jden

two vy

going to tho

conveyo:d

The oriqg
in 1953
fred for
In 1959

provide

as cooling medium when necoessary.

T (Cont ')

tioral kilns arc e witn

anmbian*

Ex-

air is ducted to «“cparabte Pease-

Scrubbers.,

sity prills ara sor o ~ned for size on

Ativg serecns with o0 f spea matertal

process sumn ac ! final produact

ty the bulk loaiine *facilities.

tnal production line was constructe
with total 83% solution serving as
lew density ammeninm naitrate prills,

both production lines were altered o

capabilities of '‘producing high densit

prills

N
!
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by Chemi

Procoess

locat ton

alony s,

The nlant was builts

co.

flow rat=s are moasurced at the varicos

s with their estimat d accuracy indicite:
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Measurement Accuracy
Process Flow - Device Measurement
) 56 percent nitric acid Orifice plate 95%
to neutralizers
(2) NH, to neutralizers Orifice plate 95%
High Density Loading Scales/watch 80¢%
Low Deﬁsity Loading Scales/watch 80%

FINISHED PRODUCT SPECIFICATION

Characteristics Typical

Low Density High Densirty

Mpoisture .11 .30

Mg additive (oxide base) ' --- .52
Kanlin ) 1.2 _—
Surfactant . © .04 ‘ _—

Screen Size, USSS'

on & mesh , 0.0 0.0
-6 + 14 mesh 85.0% Q7.04
-20 mesh - 0.4% 0.2%
PH of 10% Solution 4.5 6.0,
Total Nitrogen ' 34. 4% 34.5%

Ammonium Nitrate - 98.65 98.6%



Based cu a 365 day viar average <ailw prodiner ton

for all three product lines is shown helow. fesign

capacity has remaincd constant mver the three vear

period and is also shown below. No da¥a 15 readily

aviilable for accurate number of days of oreration

o — -

per product line.

4! Producti~n for high density has peak

demand periods.

y
L j All rates are hased on 100%

ammonium nitrate production. Dayvs ot opevation are

calculated using typical production for the ent

ire

three year period requested.

n ——— o o+ sy

o ———




IT.

SOLUTICN PRODUCHTON
A, Neutralizers, brocess refercnce numbers 7 and g.

The nNeutralizers are atmespheric forced circulation
reactors. ) . . Nitric

acid at about 56 percent concentratijon and 180°r ;g
-Sparged into each recirculating leg at about 75 apm.
7,500 i1b/hr of anhydrous ammonia gas at about 140°F

is sparged in the same recirculating leg. The react-
ants are introduced into the neutralizers at a pressur:
of 2 to 5 pPsig. Each Neutralizer is fitted with a mist

eliminator installed Prior to vapor exit,

The amménium nitrate solution producad is approximately
88 percent concentration with a maximum excess of ammer (2
at .006%. The maximum rate Pe€r neutralizer ig about
47,000 1b/hr of 100% Concentration. Averace ratre ver

neutralizer js approximately 34,000 1b/hr.

Each neufralizer exhausts at 16,405 1b/hr along.with

262 lb/hr of NH3 and about .7 1b/hr of NH,NO,.

o

Approximately 70 percent of the chemical steam is cron-

”

A

(A

. Nt ey s S . -~ 3
‘‘‘‘‘‘ < In —\m:’...e.i-.. ud..:?r LRy g

£
A

ers A and 8 whils <0
rercent is used in the -acid Preheater. The remainder
is vented to atmosphere to control pressure in the

neutralizers.



| Neutralizers (Cont'd)

Emissions are controlled by a mist eliminator in
each neutralizer C and G and by almost total con-

densation of overheads in condensers A and B.

Operating parameters used to control process

are excess NH3 and pH of product stream. As these
two parameters increase above standard set points
excess NH3 is liberated to condensers and atmosphere.
If pH drops considefably the neutralizer froths and
aﬁmoﬁium nitrate is carried over operating parameters.
Monitored are ammonia feed rates, temperatures, and
pressures; acid feed rates; neutralizer temperature,

PH,. and excess NH3. The pH and excess NH3 are the

only parameters not continously recorded.

The recirculating pump in each neutralizer is desianed

to pump 6000 gpm or approximately 4,000,000 lb/hr.

III CONCENTRATORS

A. Low Concentrators, reference numbers 12 and 28.

The two forced circulation vacuum concentfafors
were manufactured by Foster Wheeler. Each con-
centrator is identical and designed to operate
independently or crossed at a rate of 52,000 1lb/hr
(100% Ammonium Nitrate) from 78 percent solution
at 125°F to 95.5 percent solution at 310°F using

Psig. saturated steam.



Low Concentrators (Cont'd)

The two vacuum units will each condensc 12,300
lb/hr of water vapor at 284°F and 400 mm.Hg.
absolute pressure. Each ejector reaquires 225
1b/br of 70 psia. steam. Each condenser re-

quires 350/GPM of water at 90°F.

.JrConcéntration is usually held

at’v6.5 percent ammonium nitrate and 3.5 percenf
water in the low density train and 94.4 percent
ammonium nitrate, 3.6 percent water and 2.0 per-

cent, hardinq solution in the high density train.

Off-gas stream rates from the low concentrators
for the low and high density trains are 3568

Jis5°
lb/hr and Mewés6 lb/hr. .
ggsg

High Concentrator, reference number 23

The high concentrator is only used during

e

high density prill production, T i

’

Each of the concentrators was manufactured
by Sweasew Co. and is a single pass, vertical,
shell and tube, falling film, vacuum evaporator.
: 3¢S
?ﬂﬁ‘exchanqer fred is heated from 2%S°F to

Sﬁ&oF. It enters a flash drum maintained at

74 mm.Hg.



Concentration (Cont'd)

|
1

-

97.7 percent Aﬂ at a

’The product 1s comnposed

sf 2.1 percent water and 0.2 percent NGNO3.

The off-gas is pulled off under voocuum, A
vapor head hoostier jet is provided but normally
not used. Cooling tower water is nerd to con-
denze the vapors in a condenser with a tem-
perature rise of about 15°F. The flow rate 1is
ﬁbéut 3920 1b/hr. The overheads are made up

of 94.8 percent watér and 5.2 percent Ammonia

Nitrate.

Tﬁe temperature and pressure of the off-gas are
the same as in the concentrator. The low density
train overheads are at a concertration of
approximately 8 percent Ammonia Nitrate while

the remainder is water. The high density over-
heads are at a concentration of 12 percent

Ammonia Nitrate and 88 percent watnr.

nverheads from each concentrator pass throuch a

baﬁfle‘ gseparator to trap out any entrained nitrate
I f Y

w~hich is returned to the flash drum. ‘The vapors pPa:c

into the bLarometric-condenser where they are con-
densed by direct contact with cocling tower water
and removed through the barometric seal leg into

a hotwell.



B. High Concentration- (Cont'd)-

The hotwell overflows to the coolinag tower
return water. The inlet gases are pumped from
there to the hop of a condenser by steam ejector

and returned to the hotwell.

Concentrator temperature is monitored continuously
and automatically controls steam flow to one ex-
changer. Other paromecers checked occassionally
aye pH of feed streams and height of liquid leg

to the hot wells.

There is no known uncontrolled emmission to atmog-

phere or to an cmission control device.

A two stage steam jet maintains
a vacuum across the direct contact condensor. Ex-
haust from the first stage steam jet enters a direct
contact cooler supplied with cooling water.
The resui£ing condenséte flows to the hot well.‘_
The second stage steam jet exhausts to the atmos-
phere at a negligible raté{noncondensible gases only.

The temperature of the overheads entering 'the condenser

is about 280°F.

There is no emissions control device and the rate is
unknown. There are no sample ports for the overheads

being vented through the two stage steam jet.

~



B.

High Concentration (Cont'd)

Product temperature exit the flasﬁ drum is moni-
tored continuously and automatically controls steam
flow to the heat exchanger. Pressure is monitored
and controlled manually by increasing or decreasing
steam to two stage air ejectors. Temperatures are
also recorded for cooling water entering and exitinec
the barometric condenser and exiting the first stage
contact condenser. 'An unusually high vacuum could
c;usé slightly higher emmissions of ron-condensiblie

gases to the atmosphere from the steam ejectors.

Remglt Concentrator, reference number 25,

The remelt or sump concentrator is an auxillary con-
centration unit used on a "as needed" basis. It was

manufactured by Wﬁ:*‘ﬂJ Corp. 1t is operated at and dis-

charged to aﬁmospheric. Operating temperature is about

250°F. The unit is desighned to receive 150 gom of

25 to 30 percent ammonium nitrate solution and discharge

75 to 80 percent ammonium nitrate solution.

A typical rate of 8540 lb/hr of 19 percent ammonium
nitrate solution is fed to the unit. Product leabioq
at a rate of 2300 lb/hr is about 71.5 percent ammonium

nitrate, .7 percent Mg (NO3) and 27.8 percent water.

Product temperature is monitored and automatically

controlled by steam flow rate. The uncontrolled em-

mission rate from the remelt concentrator is unknown.



Remelt Concentrator (Cont'd)

There is a mist eliminator, emission control letter

H, manufactured by fitted incide the stack

1

for insured loss protection.

IV SOLIDS FORMATION
!

A. Prill Towers, procuss reference numhars 17 and 36

Fach Llower is 30' x 30' x L70'. When both pro-

cess o are being run under normal conditrons total
/

inlet and outlet alre, to the system is 670,000

acfm.  Five tans at an elevation of 150 feet emit

300,000 acfm aL 108°F. Four fans at th2 same

elcﬁatioﬁ emit 240,000 acfm at 83T, Three fan§

at ground elevation direct 130,000 acfm at 115°F

through a H-¢ Brinks Mist Eliminator.

! The feed concentration is 96.5*

percent., Temperatureis maintained at 305°F, and

pressure at atmospheric.

!The high density solution is fed at JSGOF[ 1

N »

[ The ammonia nitrate

feed is 97.7 percent ammonium nitrate, 2.1 percent
",
[

jNO3 and 0.2 percent water., Pressure is main-

tained at atmospheric.



A,

Prill Towers (Cont'.J)

i

Head, tanks are maintained at a constant head to
produce uniform prills. This is accomp!ished by
recycling overflow back to each process resgective

process tank.

The ammonium nitrate prills exit the tower botteom:
on a helt conveyor, are dumped through a "scalp: ng”
screen which removes laroe agclomerated lumps, and
deposited on anéther belt conveyor which deiivers

the prills to the rotary kiln dryers and/or coclers.

Water flashes off the low density prill tn give <
prill with 2.5 percent moisture and a temperature

of 170°F exit the tower. Approximately 36[000 1o/ hr
of 1ow-density prills are prilied at 75 percent of

full capacity.

High density prills have the same composition exit
the tower as in the head tank, ie. 2.1 percent

MqNO3 and o.2 pefcent water.



A,

p

rill Towers (Cont 'd)

Prills exit the tower

i

and have

a temperature of about 185°F.

The pH 1is continuously monitored in each hoad tank.
Gasecus ammonia is dissolved 1in the melt to maintain
control of process. gach head tank monitured for
temperature with autcmatic steam flow ugod to control.
Prill temperature is monitored requ]nrly“xn order to

maintain control.

unsontrnlled gmissions frbm the nrill tower were
measured about two years Aqn. At typical vroduction
rates now encountered a total of 45¢C 1h/hr ammonia
nitrate is>a good ~ctimate {Or uncontrﬁllod grissions.

NH 4 and NOx @missions are small and unknown.

Each tower'iéﬂequipped with a CECA conc. Each

cone annulus is at a 90 foot elevation and has a - .
20 foot diametor. The cones continue up to 14.3 font
diameter at the 170 foot elevation (spray nozzle heiTi.ii.
The cones were install ed N 1975 . ~oth towers.
have an air flow of ahout 120,000 acfn throuqh the cones.
The high density tower has a total air flow of 365,000
acfm while the low density tower has 2 total air flow

of 315,000 acfm.



A. Prill Towers (Cont'qd)

Alr bypasses the high density cone at a rate of

300,000 acfm and the low density cone at a rate of

240,000 acfm. The temperature of the two gas streams

are 110°F ang 90°F'respectively although variations

are experienced dependent upon embient conditions.

Loading is around 37 l1b/hr on the high density side

and 27 1lb/hr on the low density side. Particle size

analyses taken in March and April of 1978 are shown

below:

-High Density

Particle Size

Range (microns) Number %
2.36-4.72 39.7
4.72-9.44 23.7
9.44-18.88 13.6
18.88-37.76 22.6
37-76 75.52 .4
100.0

~Low Density

Particle Size

Range (microns) Number %
20-40 -
40-80 30.0
80-160 36.6

160-~320 ‘ 21.4
320 11.1
100.0

Emmissions are controlled through a common H-C Brinks

Mist Eliminator, control reference letter N.

2\



V.

-

PREDRYERS/DRYERS/COOLERS, process reference numbers
18, 19, 20, 38, 39, and 40.

There are six countercurrent rotary kilns, all of

similiar construction, manufactured by General

American Transportation Corporation - Louisville

used for predrying, drying and cooling nitrate prills.

Each was desighned for 42,000 lb/hr of low density

prills under standard conditions.

for solids is about 10 minutes.

/

Residence time

Heating or cooling is accomplished by ducting inlet

air across either steam coils or chill water coils.

Listed below is a set of typical data for the kilns.

Predryers #38

Dryer

Cooler

Predryer #18

Dryer

Cooler

AMMONIA NITRATE AlIR
Temp. (°F) Moisture (%) Flow Rate (acfm) Temp. (°F)
(High Density)
In oQut In OQut In Out  In  oOut
235 230 s20 .20 32,060 32,600 90 100
#34 230 184 .20 .20 32,100 38,300 90 196
#40 184 137 .20 .24 o 32,100 35,400 65 151
(Low Density)
162 159 2,5 1.5 31,200 35,800 . 145 161
#19 159 142 1.5 0.3 33,700 37,200 135 139
#20 142 95 0.3 0.15 31,200 32,700 85 111



T e T TREMATAR TP IITR, y IERR T T

v Predryers, Dryers, Coolers (Cont'd)

Operating parameters monitored are prill temperatures
and moisture exit the high density coolef and each

low density kiln MgNO3 content and pH of high density
prills exit the cooler are also monitored. Predryer
and Dryer temperatures are continuously recorded on
both ammonium nitrate trains. Steam flow and chill
water flow to coils are used to control the process
parameters listed above. High density pH is controlled

by opening up ammonia gas to the head tank in the prill

, -
tower.

Extremely high prill temperatures in the drying stage
will cause greater dust émissions. Thermal shock,
" caused by large temperature differences between prills

and air, will cause prill breakage due to moisture escap-

ing too fast.

The uncontrolled emission rates from each unit are
unknown. The air exhaust from each rotary kiln is
ducted to separate Pease Anthony scrubbers, contrpol

reference letters D, E, F, K, L and M.

VI. COATING, PROCESS refercnce number 25

A Kaolin clay containing a surfactant about 3 percent
by weight, is received at the plant in 50 pound bags.
The methods of application, storage and receiving are

explained earlier in this report.



-~

VI, Coating, Process (Cont'd)

Uncontrolled emission rates from coating storage,

handling, and application are unknown.

The emission control technique used for dusting
is to collect all dust emitted from the clay section

in filter bags, control reference letter I and J.

VII. CONTROL EQUIPMENT

A‘

Wet scrubbers, control reference letters D, E, F, K, L,

and ‘M.

Each of six identical cylindrical scrubbers manufactured

by Pease-Anthony corp. are used to indepéndently clean

- the air ducted from the six rotary kilns, reference

numbers 18, 19, 20, 38, 39 and 40. The model number
of the Pease Anthony's is yakaown . They were in-

stalled in 1953 before the plant began operations.

Flow rates,apd temperatures to the scrubbers are given
earlier. écrubber D can handle about 2000 lb/hr ?ﬁ
ammonium nitrate dust sized 95 percent above 10
microns. Actual loédings are unknown. Scrubbers are
at leagt 95 percent efficient with all loadinés con-
siderably less to the.remainder of the scrubbers thén’
to scrubber D. pPressure drop across each}scrubber is
165 inches of water. oOutlet temperature is around

IOOOF from each scrubber.

Contaminated air enters tangentially at the top of

-~the unit and cleaned air exits tangentially from the




VII. Control Equipment (Cont'd)

bottom. The stack exits are’vertical. There

is a Christmas tree arangement of 36 nozzles

down the center of the unit which spray the

walls of the cylinder. Spray liquer is col-

lected in a trough around the circumference of

the cylinder near its bottom and from the

bottom of the unit itself and flows into one

of two solution tanks. Each tank serves as

makeup for three scrubbers. Scrubber liquor

is jnitially a low concentration, about 20

percent ammonium nitrate solution from the cooling

tower water. The liquor is used in the scrubber

until thejconéentration reaches 45 percént. Each
’scruﬁbervuses 7S gpm of solution giving a liquid-

to-gas ratio of about 1 gallon per 90C cubic feet.

Liquid pressure at the nozzles is 45 psig. The

nozzles are Spraying Systems "Whirljet" nozzles,

Model 138 Boss MNo. 8.

Scrubber concentration is monitored regularly and. -
maintained between 30 and 50 percent ammonium
nitrate. No data is available for concentration

effects o~ efficiency.

New stacks were recently installed. Fach stack
height is 10' the dimensions of the ou:tlet area
is 4'0" x 3'8". FEmissions have not been tested

for these units.



B. Mist Eliminators

1. Neutralizers, control reference letters C and G.

Each neutralizer is fitted with a Peerless
single bank top outlet mist extractor. Each

is designed to handle 10,200 lbs/hr of steam
with a minimum liquid carry-over of .05 percent

by weight of the vapor.

Pertinent characteristics of the vapors are
,impossible to determine as eliminator was
welded inside neutralizer during égiginal
construction. However testing shows that
at typical rates about 6500 acfm at:288°F
ieavés the mist eliminator. Entrained in
the 14,000 lb/hr of steam is about 220.1b/hr
ammonia and less than 2 lb/hr of ammonium

nitrate.

Information concerning eliminator construct-

ion and design is missing.
2. Brinks Mist Eliminator, Control reference letter N

An Enviro-Chem H.E. Brinks unit was installed
in 1974. This unit controls emissions associated

with both prill towers, reference numbers 17 and

36.



B. Mist Eliminators (Cont'd)

Air temperatures exit the cones have been
in the range of 190°F and 150°F for the
high and low density towers respectively.
Temperatures inside the cone are not

measurable at this time.

Approximately 120,000 acfm of air is pulled
through each CFCA cone. 84 percent of this
air is sent to the Brinks. The remainder
is cooled and then recycled to the bottom
of the two cones. Of the fresh air being
pulled in at the bottom of the towers 19
percent is pulled tﬁrough the céne along
with the cooled recycled air mentionedqd
above. The temperéture of the recycled air
is about 80-90°F. crca cone dimensions are

given earlier in this report.

Paritﬁulattratés and particl size distri-
bution to the Brinks haw never been determined. The
temperature of the.130,000 acfn of air to the Brinks
is ahout 17OOF. Total pressure drop across the Rrinl-s
is'7 inches of water. The Brirks erits to atmosphere

less than 1 1lb/hr of'atncniunn nitrate particles less

than 3 microns.



B.Mist Elimination(Cont'd)

The prill tower exhaust air stream enters
the bottom of the Brinks unit and passes
upward through an S-C mist pad. This pad
is continuously irrigated from the top
and bottom by sprays of cooling tower
water whicn has been pH adjusted using 56
rercent HNO,. These sprays are a closed
loop that is blown-down when the ammonium
nitrate solution reaches 15 to 20 percent.
The S-C Pad is irrigated by 14 nozzles at
400 gpm and 35 psig. Seven nozzles above
are-Spraying Systems 3/4-in. ﬁleSQ with
11/64~in. orifices. Seven nczzles below
pad are Spraying'Systems 1k-in. H290WSQ
with 5/16~in. orifices. The S-C mist pad
is 2" x 29 Wx4%". Total surface area is

b2 square feet.

After passing through the S-C pad, the

pad

. "

air passes through a fogged chamber through

the H-E Brinks elements to the atmosphere.

There are 160 fogging nozzles rated at

9.8 gph each at 120 psic. Foq nozzles are

Spraying System % M8,



B.

Mist Elimination (Cont'd)

There are 120 H-E Brinks elements. Each
element is 10 ft. long with a 24-in 0.0
and 18-in. I.D. There is no stack exit

the H-E elements.

Attached to this report is a test report with
discription included of test method for tower

emissions.
York Mesh Separator reference letter 0

A 304 55 steel mesh pad was installed in 1977

to reduce emissions from the remelt concentrator,

reference number 25, installed at the same time.
The manufacturer is Otto H. York Cempany, Inc.
The pad is York style mesh 931 and is 6'S 5/8"

in diameter and 6" thick.

No measurements have been made prior to or after

the pad. Temperatures are probably 212°F. - Pressure
drop is unknown. Design rate of equipment is

75,000 1lb/hr of 20 percent ammonium nitrate feed.
Unit is never more than 20 percent lo;ded based

on design.

Stack height is 4 feet after a 90° elbow. The

diameter is 2 feet.




No,

C. Bag Filter, control reference letters H,I, and J.

There are three separate baghouses for

the clay coating. W. W. slY is the manu-
facturer of three - Model No.s 26,34 and 28.
Dust is collected off the rotary drum mixer,
reference number 25. Relevant design data is
shown below. Actual testing of these units
has never been performed. B8ag material is

cotton sateen. Bag replacement period is

unknown.
/
SLY BAGHOUSES
Model No. Cloth area No. of bags desion air A/C
‘ (sq.ft.) flow(acfm) ratio
26 1,232 ' 100 2,587 2.10
34 1,496 120 3,140 2.10
23 1,848 150 3,890 2.11

Pres;ure drop across bags is 2 to 3 inches of
water. Bag cleaning is by mechanical shaking
and is manualiy actuated. The stack off Baa-
house No. 2 is rectangular with dimenéidns of
15in. x 15in. 1It.is approximately 6 ft. in
length and is ducted horizontally out of the
building. Baghouse No. 3 has a circular stack,
15 in. in diameter, and is approximately 6 ft.
in length. ‘This stack is ducted vertically

out of the building.




C C. Bag Filter (Cont'd)

Baghouse No. 1 has a 15 in. diameter duct,
10 foot in length with a horizontal exit

from the building.

D. Neutralizer Vapor Condensers, control reference letters
A and B.

Each neutralizer's overheads is almost totally

condensed. Some venting is allowed to maintain

pressure in neutfalizers, reference numbers 7 and

é, below 5 psig. The vertical condensers are

Graham 16 x 14 fixed tube sheet units. Each con-

tains 180 - 3/4 in. O0.D. #1l6 BWG 14'-0" long tubes.

.Each-is designed torcondense 16}200 lbs/hr of

water vapor in at 266°F., 14,7 psig, out at 120°F

with a maximum preSsure drop of % psi.

Cooling water enters the tubes at 90°F and exits

at 90°F. a1l controls on cooling water are manual.

Typicélvflow rates and temperatures are stated

earlier in this report.

VIII. CONSTRUCTION PLANS

No plans or construction for new ammonium nitrate
facilities or air pollution contrecl systems are

at this time being considered or implemented.



IX MODIFICATION/RECONSTRUCTION

o
NO <iiihmbtse plansAby the company for modi-

fication or reconstruction of the existing

ammonium nitrate facilities within the next

3 years , e R R e ST

X. GENERAL OPERATION

A.

Production Equipment

‘Choice of most+ processing equipment was made

26 years ago by Lion 0il Company. Only speculation
éan-be made as to the exact weighging these choices
were dependent upoh factors such as market, costs,
emissions, product specifications, etc. However,
prilling instead of granulation was probably adopted
due-to the high humidity in the area and the increased
hygroscopic tendencies of granulated over prilled
nitrate. This is substantiated by the critical
prod;;; involved'in Luling to insure a marketable

low density product.

No knowledge of types and/or amounts of pollutants
emitted to the atmosphere by the different solution
formation and concentration schemes Qsed in the!
U.S. is held by Ménsanto.Technology is not specific
enough to predict whether a 99+ percent ammonia
nitrate melt or a 95 percent ammonia nitrate melt
would resul£ in greater or lesser emissions during

solution forming and concentration steps.




A. Production Equipment (Cont'd)

Emissions are probably effected to some
unknown degree, by the number and type of
solution forming and concentration steps
used to produce a 99+ percent ammonia

nitrate melt.

No quantitative figures are on hand to
determinate between various emissions

, potential. Speculation would stress low
density small particulate coatings as greater
botentially in their emissions. Significant
differences in amount of coating is possible
with diffferent types of coatings on the
market and humidity differences in production
areas; however, drastic differences are limited
by consumer demands for guarranteed nitrogen v

ammoniwmnitrate.
B. Emission Control Equipment .-

All materials removed by emission control equip-
ment are either recycled back into the process
eéuipment they emanated from, to other pieces'oﬁ
process equipmentior emission control equipment,
or to cooling tower makeup, Ultimately cnce
collected all materials are concentrated in the
remelt concentrator for high density prill pro-
duction. puv exception to this is

- thedust collected from the clay coating section

2 @ Vesmarey vemdrtreore mrd baoxw lem smY mer b e o e



: L
. o

#

-*ﬂiﬁ Emission Control Fauipment (Cont'd)

Periodic measurement of all scrublier solutions

are used to check operation of Pease~Anthony's
and Brinks. FPressure drop across Brinks is

also measured to insure proper efficiency.

All emissions control devices, except the Brinks,
were chosen during initial plant design by Lion
01l Company and Chenical Constructicn Company.
Available technical knowledge was probably used

, in determining each control device. The Brinks
were chosen due to their ability to eliminate 100

percent of tower emissions greater than 3 microns.

-Ammonia nitrate facilities at Lulina do not now

produce or use urea. The effect on emissioné b
ammonia nitrate equipment on urea production is

unknéwn by plant personnel.

XI MATNTENMANCE

e

A. Production Equipnent .

The scope of the question concerning periodic
maintenance required to maintain proper operation
oé "each" piece of process equipment “is beyond’the
reach of this report. The most troublesome picce

of process ecquipment with respect to breakdowns,

malfunctions, upsets, etc. l. i

L
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A. Production Equipment (Cont'd)

Periodic replacement of pieces of process
equipment in total is seldom if ever done.

No single piece is noteworthy of comment.

Breakdowns, malfunctions and upsets normally
experienced at the facilities are in chains,
sprockets,*moisture problems, gear boxes,

etc.
B. Emission Control Equipment

The five fans at the bottom of tﬁe prill
towers require considerable maintanence.
'Opefétion personnel clean the fans every
4‘hours to eliminate dust loading on fans.
Dust loading and resultant vibrations
have caused excessive maintenance costs

in the paét. The Brinks are checked

periodically eVery a hours for pluaging.

Periodic maintenance is not performed on
the other emissions control equipment.

Maintenance is performed on a as needed basis.



XITI ENERGY CONSUMPTION

Total energy“consumption is calculated from
electricity, 175 pound steam and 600 pound
steam usage for the first three-quarters of
1978. Average operating time is used to
calculate a typical load to be about 146,000 hp.
Total peak load for air pollution control
devices is 1400 hp. The total energy con-

' sumption for the facility excluding pollution
control equipment is theréfore 142,600 hp.
Iﬁcluded in the average load is approximately
1014 .MMSCF of natural gas 1is used per year
to produce the necessary steam. The energy
consumption for each vpollutior control system

is shown below.

Prill Tower-Brinks 1030 hp.
Peasézksthony Scrﬁbbers 320 hp.
Neutralizer Vapor Condensers 40 hp:'
Baghouses T 10 hp.

Total 1400 hp.
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INFORMATION

/

On the followinag vage informatien recuested for
each air pollution control system is grovided.
Life expectancy for all equipment is listed as

10 years.

ver: o ea
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