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Docket Number A-80-7 Document Date: August 1978
Document Subcategory II-1-Z&

FROM: Gregory P. Lathan
TO: Synthetic Fibers NSPS Docket
SUBJECT: Information on Air Emissions Received by EPA from Monsanto

% Textiles Company, Decatur, Alabama, dur1ng the Pullman-Kellogg/
EPA plant visit on July 19, 1978.
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CORY -
A-E0-T
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17 July 1973
Mr. Rudy J. Kucera
ionsanto Textiles Company
Decatur, Alabama 35602
Dear Mr. Kucera:
We very much appreciate the courtesy extended to us curing
the 13 July visit to the Decatur plant.
Enclosed is a report recording what we understand to be
the non-confidential information obtained during the visit.
Please review it and respond in writing if you concur that the
information is non-confidential or if not, please circle that
information you Classify as ccnfidential and return the marked
antlal

copy to me. All information identified by !Monsanto as confid:
will be handled by Kellogg in accordance with our secrecy agr

mant.

At the conclusion of the discussions, we agread that Monsan:c
will provide the following additional information within a two-

.
“
four week time iod.

“~

'a o«
[ty
<
o
(@]

© More detailed diagrams thac show majo
and the flow scheme and spec.fic scur
These diagrams shall include:

1) One for the polymer unit.
2) One for the dope preparation and spinning unis.
3) One for the sclvent recovery unit {rom spinning.



Mr. Rudy J.
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Kucera Page 2 17 July 1978

©0 An estimate of the manhours required to furnisn the
following information relative to fugitive emissicn

determination for equipment handlin ng hydrocarbons in
the acrylic plant:

1)

2)

3)

4)

Monsanto representatives said in general, they believed tha

fugitive emi

Total plant valve count, including size, pressures,
type of valve and temperatures. :

Flange count including size, pressure and temperature.

Pump count including shaft size, temperature, pressurs,
pump speed, type of seal.

Information regarding the vent stacks for the prccess.
This includes stack heights, conf® Zigurations and dia-
meters, the gas flow rates, temperature and gas velo-
cities to the atmosphere. ‘

(T

ssions resulting frem entering reactors, filters

’
pumps, plalna, etc. for maintanance purposes were larcer than the
continuous emissions (leaks) from the above mentioned valves,
flanges and pumps. EPA will determine at a later date the staeciilic
information that will be requested from you regarding fugitive
emissions.

Very truly yours,
PULLHMAN KELLOGG
a Division of Pullman, Irncorgorzzed
K\ <
\ <o\
N PAN Y
W. M. Talbert
Project Manager
WHT: sk
Enclosure
cc: D. C. Mascone(EPA) - w/o0 encl.
bece: L. C. Axelrod - w/encl.
D. 0. Mcore - w/encl.
R. B. Mahley - w/encl.
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A.

PROCLESS DESCRIPTION AND FLOWSHEETS

1.

Tank farm and storage.

Monsanto's Acrylic Fibers plant at Decatur, Alabama has
a8 name plate capacity of 320 million 1b/yr Acrylic fibers
and uses 283.4 million 1lb/yr acryionitrile at name plate
capacity. A description of the monomer storage facility

and estimated emissions provided by Monsanto follows.
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ACRILAN TANK FARM

MONSANTO COMPANY

July 11, 1978

E. A. Blackburn



The Acrilan plant has a name plate fiber capacity of 320 M pounds annual
rate. The usage of acrylonitrile at name plate capacity is estimated to be
283.4 M pounds.

Most of the AN arrives by barge from Texas City, Texas, however, ;ometimes
small quantities are received by railroad tank cars mainly if the barges are
delayed for any reason. The barge holds 5 M pounds. Monsanto receives about
57 barges per year or 4-3/4 barges per month for the Acrilan process, assuming
name plate capacity.

When the barges arrive at Decatur they are immediately unloaded using
flexible couplings and an on-board pump. As you can see from the flow diagram
this AN is transferred to bulk storage tanks where it is then distributed to
the user.-

There are three bulk storage tanks in this area. Tank #l (north) and
tank #3 (south) are floating roof tanks. Tank #2 (middle) is a fixed roof tank.
Volumes of thesec tanks are: #1, 7.7 ¥ lbs.,; #2, 7.8 ¥ lbs.; #3, 17.8 ¥ 1lbs.--
for a total of 33.3 ¥ 1bs.

The acrylonitrile is then fed to two smaller storage tanks for distribution
to the individual areas. These two tanks are identical fixed roof tanks--each
having a volume of 2.5 M lbs. One tank feeds the north polymer areas while the
other tank feeds the south polymer area.

The Acrilan system also has three very small fixed roof tanks which are used
occasionally for standby storage. Volume of these tanks is 575 M pounds each.

Vapor loss from all the AN storage tanks in the Acrilan process at name

plate capacity is calculated to be 0.7# AN/1000# fiber.



e \

The Acrilan plant uses vinyl acetate in the process.

with a volume of 2.5
this tank are estimated to be 0.085# VA/1000# fiber.

Vinyl bromide and vinylidene chloride are stor

and there are no losses.

Tank

#1

#2

#3

#1

4
r

#1
#2
#3

Bulk

Bulk

Bulk

Day
Day

Auxiliary
Auxiliary
Auxiliary

Total

4

Reference:

Acrylonitrile Losses (Lbs./year)

Diameter (Ft.)

67

67

100

50
50

24
24
24

Vinyl Acetate Losses (Lbs./Year)
Estimated

50

M pounds is assigned to this service.

Tank

Type

Ext.
Floating
Roof

Fixed Roof
Ext.

Floating
Roof

Fixed Roof

Fixed Roof

Fixed Roof

API bulletins manual WP-14.

ed in pressurized tanks

One fixed roof tank

Vapor losses from

Working Breathing
Loss Loss Total
0 4600 4600
20,000 33,500 53,500
0 7000 7000
83,200 48,400 131,600
0 20,000 20,000
103,200 113,500 216,700
2920 24,200 27,120
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A. PROCESS DESCRIPTION AND FLOWSHEETS (CONT)

2. Polymerization Unit.

Monsanto produces three major types of acrylic pclymer
which are:

e Type 16 Acrylic

¢ Type 90 Acrylic

e Type 12 Modacrylic

(a) Type 16

Fresh Acrylonitrile (AN) and Vinyl Acetate (VA) are mixed
with recycle monomer from the recovery section on a con-
tinuous basis. A solution is prepared from chemicals and
water in a separate step and fed along with monomer mix-
ture into the continuous polymerization reactor. Here the
polymerization takes place in aqueous suspension. Subse-
quent processing steps include unreacted monomer removal,
monomer recovery* and polymer treating. Polymer process-
ing steps downstream of the reactor consist of primary
filtration and filter cake washing to reduce monomer
content, followed by reslurrying and secondary filtration.
Rotary vacuum filters are used. Moncmer (mostly AN) con-
tent of the polymer at this point is 0.3%. Subseqgquent
processing steps consist of pelletizing, drying and grind-
ing to produce a powdered polymer product that is stored
in bulk bins. Pellet drying is accomplished by blowing
air across steam coils and through a moving bed of polymer
pellets. Hot, moisture-laden air containing substantial

quantities of AN is exhausted directly to the atmosphere

*Monomer recovery consists of (1) stean stripping AN
monomer from aqueous streams primarily from filtration and
washing and scrubber underflow. (2) Water scrubbing Al

monomer from various gas streams.



A. PROCESS DESCRIPTION AND FLOWSHEETS (conT)

(b)

(c)

~

££3m~;he dryers. This is the major plant AN emission

source. The dry polymer powder contains 20-30 ppm AN
which exerts an AN vVapor pressure to the air of less
than 1 ppm.

Type 90

This polymer is fbrmulated from AN, VA, and Vinyl Bromide
(VB) monomers. Basic processing steps are identical with
those for Type 16.

Type 12

This modacrylic polymer is formulated from AN, VB, vinyli-
dene chloride and other materials. Processing steps are
the same as those described in Type 16 above except for
slurry stripping which is inserted after reaction poly-

merization and before primary filtration. The purpose

‘of slurry stripping is to remove bulk monomer from the

modacylic polymer prior to further processing steps.
Slurry stripping results in substantially reduced AN
emissions especially from the drvyer.
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, A. PROCESS DESCRIPTION AND FLOWSHEETS (CONT)

3.

Dope Preparation and Spinning Unit.

Polymer and solvent (diamethylacetamide) along with addi-
tives are mixed to form a material called dope of a honey-
like consistency. A filtration step employing plate and
frame filter presses is used to remove trace impurities
prior to the spinning operation. Dope is forced through
a spinnerette intc a spinning bath contairing solvent and
water. The polymer coagulates into fibers which are con-
tinuously washed, stretched, dryed, crimped and bundled.
Solvent emissions from this operation originate from

several sources. The principle ones are vents from the

spinning baths and the extraction and drying operations.
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A. PROCESS DESCRIPTION AND FLOWSHEETS (CONT)

4.

Solvent Recovery Unit.
The purpose of the solvent recovery unit is to recover
dimethylacetamide solvent from a dilute solvent/water
stream from spinning and extraction. There are two main
areas in the recovery unit.

- dilute solvent storage and separation

~ concentrated solvent storage and separation

Distillation operations are used to separate water from
solvent. Water is recycled to spin baths and solvent is

recycled to dope preparation.

Vent streams are shown on the block diagram; however, no

figures were furnished for dimethylacetamide losses.
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A.

PROCESS DESCRIPTION AND FLOWSHELTS (CONT)

5.

Solvent Manufacturing Unit, ,
Makeup solvent required by the pProcess is prepared at the

plant site in a separate manufacturing facility. Acetic

acid is reacted with dimethylamine to form dimethylacetamide.

Major vents which are shown on the block diagram are:
= scrubber vent

- heels column feed tank vent
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B. ESTIMATED EMISSIONS

1) Storage

AN Losses

Vinyl Acetate Losses

F/Yr £/1000 #Fiber
216,700 0.7
27,120 0.085



2) Polymerization Unit

ACRILAN INTERMEDIATES GASEOUS MONOMER EMISSIONS

(LB./1000 LB. POLYMER)

TYPE - 16 TYPE -90 TYPE -12
DRYER STACK 17.0%* 16.0 0.13
UNACCOUNTABLE L 2.0 12,0 7.5%%
SLURRY STRIPPED .06 - .13 .06 - .13 <7.5

* 5.44 MM 1lb/yr if all production assumed to be Type 16
Dryer vent concentration 63.6 ppm (v)
Composition for Type 16: AN - 70%.
VA - 30%
(Saturated with water, temper-
ature 150~l750F)

NOTE: Dryer vent gas flow = 1.9125 x 106 SC¥/1000 1lb fiber

612,000 x %O SCF/vr or
1.275 x 10~ SCr: based on
8,000 hr/vr

**One half of Total Unaccountable ilonomer Loss

™,
v AN .1
N T N N - I
K{g\;b?‘ h@m;iw§l»g/’v
! R A T T T
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3) Dope Preparation, Spinning

GASEOUS SOLVENT (DIMETHYLACETAMIDE) EMISSIONS

(LB./1000 LB. FIBER)

10.0 Spinhing Machine Vent
1.0 Jet Bath Vent

4.6 : Heat Treatment

3.0 - 5.0 Unaccountable
18.6 - 20.6 Total

4) Solvent Recovery (LB/1000 LB. Fiber)

0.47 Dimethylamine



C. CONTROLS
Control devices employed, include the following:

- Slurry stripping for type 12 polymer to reduce AN losses
from downstream equipment. '
- Vent hood on reactor outlet.
=~ Scrubber installed to remove AN vapors from miscellaneous K/

gas streams.
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APPENDIX:

AGENDA
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Time

07:30

08:30

08:45

09:15

Agenda

EPA Visit - July 13, 1978

Item
Breakfast - Holiday Imn

D. C. (Dave) Mascone, EPA Engineer

D. (Dennis) Crumpler, EPA Engineer

W. (Wayne) Talbert, Pullman-Kellogg Engineer
C. (Cliff) Click, Pullman-Kellogg Engineer
0. (Oren) Moore, Pullman-Kellogg Engineer

R. J. (Rudy) Kucera, Monsanto
L. 0. (Lee) Chambers, Monsanto
E. A. (Ed) Blackburn, Monsanto

Welcome to Plant - Staff Conference Room
W. B. Smith, General Manufacturing Supt. - Acrilan
Attendance: ~

EPA and Pullman-Kellogg Guests

. Rasmussen, General Mfg. Supt. - Nylon, Decatur
Hobson, Director of Environmental Operations - MTC
Schroy, Environmental Control - CED

Matthews, Environmental Affairs Representative
Brignac, Manager - CED

Broad, Patent Attorney

Carter, Technical Superintendent

PAMNDGGYG
- e~ B < - o

Overview of Plant - Staff Confereace Room

W. L. (Bill) Matthews, State Envir. Affairs Representative
for Monsanto

Tank Farm Operations
Polymer Process Overview
Specific Emissicas Data

Staff Confercnce Room

E. A. Blackburn, Projects Engineer
L. 0. Chambers, Process Technical Engineer



LAl

:15 {Cont'd.) Attendance:

.1:00

12:00

13:00

EPA and Pullman-Kellogg Guests

P. H. Hobson, DEO-MIC

j. M. Schroy, EC-CED

W. L. Matthews, E.A.R.-MC

T. S. Simms, Mfg. Supervisor

D. J. Hargett, Mfg. Supervisor

R. D. Forsythe, Envir. Supervisor-Nylon

R. E. Lawyer, Environmental Specialist

A. L. Downs, Process Technical Supervisor
Break

Tour Tank Farm and North Polymer Facilities.

Guides:
Tank Farm - E. A. Poteet
E. A. Blackburn

North Polymer - D. J. Hargett
L. 0. Chambers

Lunch - Cafeteria Private Dining Room
Attendance:

EPA and Pullman-Kellogg Guests
W. B. Smith
P. H. Hobson
. M. Schroy
L. Matthews
. 0. Chambers
A. Blackburn
J. Kucera

Fiber Process Overview and Specific Emission Data -

North Dope Prep Conference Roo@

L. 0. Chambers, Process Technical Engineer

Attendance:

EPA and Pullman-Kellogg Guests
A. F. Jordan, Mfg. Supervisor
p. H. Hobson, DEO-MTC
M. Schroy, EC-CED
1. Matthews, E.A.R.
D. McKelvey, Mfg. Supervisor
. A. Blackburn, Projects Engineer
H. Wolter, Technical Lab Supervisor




14:00

14:10

14:30

15:00

16:00

Break
Tour Dope Prep and North Spinning

Guides: A. F. Jordan
G. D. McKelvey

Preparation for Summation Session - Staff Conference Room
EPA and Pullman-Kellogg Personnel

Summation Session - Staff Conference Room
D. C. (Dave) Mascone, EPA

Attendance:

EPA and Pullman-Kellogg Guests

P. H. Hobson, DEO-MIC

J. M. Schroy, Envir. Control, CED

W. L. Matthews, Environmental Allairs Representative
E. P. Brignac, Manager-CED

R. L. Broad, Patent Attorney

A. P. Carter, Technical Superintendent

W. B. Smith, General Mfg. Supt.-Acrilan

L. 0. Chambers, Process Technical Engineer
E. A. Blackburn, Projects Engineer

J. L. Rasmussen, General Mfg. Supt.-Nylon
R. J. Kucera

Close Meeting

Visit coordinator escort guests to lobby (or cars).



MONSANTO TEXTILES COMPANY
Decatus, Alabama 25601
Phone: 205 552- 2285

August 11, 1978

Mr. W. M. Talbert

Research and Development Center
16200 Park Row

Industrial Park Ten

Houston, Texas 77084

Dear Mr. Talbert:

We have reviewed your trip report and find no problem with information
cenfidentiality.

Attached is the additional information vou requested:

More detailed diagrams that show major equipment items, the flow
scheme, and specific source emissions:
1. One typical Polymer Plant flow diagram - Print # Cl1-2009.
— 2. One typical Dope Prep flcw diagram - Princ # Cl-2011.
~ 3. Omne typical Solvent Recovery unit - Print # Cl-2010,
~4. One typical Spinning unit - Print # C1-2007.

An estimate of the manhours required to furnish information
relative to fugitive emission determination for equipment,
hardling hydrocarbors in the 2crylic plant:
1. Memo detailing Fugitive Emissions devaloped by EAE and
SAS to RJIK, 7/19/73.
2. Attached Dryer Exhaust Stack Data Charc.

Best regards,

I'I »
.r\‘f /( )
- \ { .
— % < Ao

R. 7. Kucera
Environmental Cperations

RIK:hj

Attachments

cc: R, F. Crone, Jr.
P. H, Hobson
D. C. Mascone (EPA)
J. M. Schrey

2 unit of Monsanio Campany
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July 19, 1978 (Revised 8/3/78) E. P. Brignac
A, P. Carter
EPA - Fugitive Emissions P. H. liobson - St. Louis
J. M. Schroy - St. Louis
W. B, Smith

R. J. Kucera

Fixed Source Count

We have carefully considered the job of counting fixed emission
sources in the Acrilan plant. Based on our discussions with EPA
and recommendations from J. M. Schroy, we believe data on the
following items are required. These data will reflect emissions
based on the name plate fiber capacity of 320 ¥ aR.

A. Rotating seals (includes pumps and agitators).
Specific information on each item would be:
Size
Type
Material of Construction
Fluid Handled
Seal Fluid
Temperature
Pressure
RPM

B. Valves are divided as follows:
1. Manual and automatic:

Gate

Plug

Globe

Ball

Diaphragm

Relief

2. Data required for each valve is:
Size
Type
Material of Construction
Fluid Handled
Temperature
Pressure

C. Flanges and Rupture Disc--data required on each flange or
rupture disc would be:
Gasket Material
Size
Pressure
Temperature
Fluid
Relief Pressure (for rupture disc, only)



Mr. Kucera -2- July 19, 1978 (8/3/78)

D. Sampling streams containing AN,

E. Unloading transportation vehicles such asg barges, tank trucks
and tank cars.

F. Emissions from process sewers and the waste treatment plant.

G. Process equipment drainage for mainterance reasons.

H. Calibration and maintenance of automatic instrumentation. ‘

We would recommend the following step-wise approach for actually making
the "counts:"

A detailed count of the unloading facility.

A detailed count of the Tank Farm.

A detailed count of "B" polymer plant and then assume that "C"
polymer plant would be the same.

A detailed count of "A" polym2r line and then assume that lines

#1 and #2 would be the same.

A detailed count of line #3.

A detailed count of '"C" solvent recovery plant and assume that "A"
would be the same.

A detailed count of one dope battery and assume that the additional
eleven are the same.

A detailed count of one spinning machins and assume that the other
twenty-five in the north plant and the six in the south annex are
the same.

W N =

@ )

(&

<
® @

Our estimate for the required time to accomplish this task would be eight
man months.

II. Equipment Dismantlement Source Count

A. Emission sources for one "down period:"

Dismantlement Instances

3 Reactor Linesg 2 Reactor Linos

61 75



Mr. Kucera -3- July 19, 1978 (8/3/78)

Total emission source instances for 1 year, 17 down time periods;:

61 instances/down day x 10 down days/year % 2 (3 reactor lines)
1220 instances/year.

75 instances/down day x 10 down days/year x 4 (2 reactor lines)
3000 instances/year.

B. Emissions sources from 1 polymer line for non-down period maintenance
and product change-over:

Dismantlements/year

336.

Total for all lines

336 x 6 = 2016.

Therefore, total instances from the three types of down periods
are:

2016 + 4220 = 6,236 dismantlement instances/year.

Basis for the estimated sources is as follows:

On stream hours 8000 hours/year
Routine or down time hours 765 hours/vear
Average down time period 72 tours
Number of down times per year per line 10

Number of polymer lines 6
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CASEOUS SOLVENT (DIMETHYLACETAMIDE) EMISSIONS

(LB./1000 LB. FIBER)

10.0 Spinning Machine Vent
1.0 Jet Bath Vent
4.6 Heat Treatment!”, : . \
3.0 -~ = Unaccountable B
18.6 Total
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./ / V. Pres. Carpet and Fiber Div.

V' 530 Fifth Avenue
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Ceianese Corp.
. Celanese Fibers Co.
; George Asnip, Jr.
5’# V. Pres. and Director
Barclay Downs Dr.
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Hercules Incorporated
Fibers Division
W. C. Brown

v~ President
910 Market Straet
Wilmington, Del. 19358

Allied Chemical Corp.
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" V. Pres. danufacturing
P. C. Box 831
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1007 Market Street
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J. T. Faubion STt

P rasident
‘illiamsburg, Va. 23185

Fiber Producers
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/ Exec. V. Pres. Mfg.
P. 0. Box 511
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