ESCAMBIA PLANT
INTEROFFICE MEMDRANDUM

To: R. L. Duggan Date: 19 October 1978

Copies:
From: L. W. Allen/R. H. Sroufe

Re: VCL Emission Test
Escambia PVC Plant

The VCL emission test was completed on the PVC Plant, and the plant
is in compliance. The test was conducted on 17 Octoher as scheduled.
Mr. Bill Thomas, Florida Department of Environmental Regulation (Bureau of
Air Quality Management) witnessed the test, and Dr. James Wu, EPA, who
arrived after testing, reviewed all of the procedures and results. Equipment
operating data was taken and is attached. Analytical data for all analyses are

also attached. The attached report contains the following.

Description of equipment.
Conditions during tests.
Production calculations.
Emission test procedures.

Emission test results.

£ W WorlA

L. W, Allen/R, H. Sroufe

LWA-RHS:fls

Attachments
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I. PVC THERMAL OXIDIZER :

The purpose of the thermal oxidizer is to reduce the vinyl chloride
monomer discharged to the air below 10 ppm concentration {measured by
Method 106).

Process gases are purged from the vinyl chloride recovery system. The
Bystem consists of compressors and heat exchangers (cooling water, refrigerated
water, and freon).

On October 17, 1978, the entire heat exchanger systemn was shut down. This
was done to provide an adequate vinyl chloride feed for the thermal oxidizer.
Shutting down the heat exchanger system is not standard procedure. This
increased the vinyl chloride in the feed composition above normal operating levels,

Thermal oxidizer feed samples and flow measurements were taken hourly.
The vinyl chloride concentration in the feed increased from 42.2% to 60. 8%,
Mass flow rate of vinyl chloride increased from 21,76 lbs. per hour to 34,63 1bs.
per hour,

Method for Calculation of Vinyl Chloride Feed Flow to the Thermal
Oxidizer - Example:

Basis: A Gas Chromatographic Analysis was done on feed samples,

.02 ’ T,1%
N, - 44.9%
cO ) 1.8%
CO» 3.8%
CH;3Cl . 2%
Vinyl Chloride 42.2%

Specific Gravity of Gas 1.5; Feed Tank Pressure 30 psig;
Ambient Tamperature 52°F.

Principles and Practice of Flow Meter Engineering. by L., K, Spink
9th Edition, Nov., 1975.

QN =Cg, Fyy Fg Fpv Fa 7Yha P¢

Cg, = Orifice Size = ,250'" = (17,84) pg 187

Ftf = Flowing Temperature, pg. 454 (1,008)

Fg = Specific Gravity, pg. 455 (.8165)

Fpv = Compreasaibility Factor, pg. 464 (1.026)

Fa = Temp. Correction on Orifice, pg. 156 (1.000)
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I. PVC THERMAL OXIDIZER (cont'd)

Qn = (17.84) (1.008) (.8165) (1.026) (1':. 000) { Y (20)(44.7)) = 450 SCFH
paia

PPH = SCFH x S.G. 450 x 1,5 = 51.52 #/hr. of waste gas
13,1 13.1

Vinyl Chloride Flow = 51.52 #/hr. x .422 |= 21.74 #/Hr. |

Thermal Oxidizer Emission Tests

The thermal oxidizer was sampled and analyzed on 17 October according
to EPA Method 106. The testing began as scheduled at 7:30 a.m. Three
samples were taken,.

During the tests the stack air flow was constant at 202 SCFM according
to a pitot manometer. The sample air flow was constant at 1.42 liters per
minute to provide an 85 liter sample each hour. The rigid leakproof container
and Tedlar sample bags were leak checked prior to and after testing. The
equipment was found to be sealed in accordance with Method 106,

The gas samples were taken to the lab lmined‘u.tely after sampling. The
samples were protected from sunlight and analyzed within 4 hours. Method 106
was used on all analyses. The test results are detajled below:

Thermal Oxldizer Emissions Test

Test 1 Test 2 Test 3 Average
Sample Time 1 hour 1 hour 1 hour
Sample Volume 85 liters 85 liters 85 liters
% Oxygen 7.1 6.9 5.5
PPM, VC1 None Detected None Detected 1,52 <1.5 ppm

The analytical results and cperating date of each test run are attached in the
Appendix.
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II. NORTH LINE STRIPPER COLUMN-

The north line stripper is designed to reduce the vinyl chloride below
400 ppm concentration in the slurry from the north line reactors. (measured
by Method 107). This is accomplished by 40 pound steam flowing up through
stripping column and heating the slurry to flash off the vinyl chloride. The
vinyl chloride gas is then cooled in the overhead condenser, Vent from the

condenser is sent to the recovery system. The liquid is sent to the waste
water stripping column,

During the test period the stripper operated at design rates which are
greater than normal permitted rates.

Sample Calculation

Bagis: Operating Conditions During EPA Testing
Period - 10/17/78

lb. PVC = Slurry Feed (gpm) x 8.33 1b, x 1,11 slurry specific gravity x
hr, gal.

0.321b, PVC x 60 min.
1b. sturry hr.

lb, PVC =112 gpm x 8.33 #/gal. x 1.1l x ,32 #/PVC x 60 min/hr.

‘hr, # slurry

{ = 19,883.24 #/hr., rate

This translates to an eguivalent annual production rate of 174.2 MM pounds
of PVC. The north line rated production capacity is 120 MM pounds of PVC

per year.
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1. NORTH LINE STRIPPER COLUMN

North Line Stripper Emission Test

The north line stripper was sampled and analyzeci on 17 October
according to EPA Method 107. The testing began as scheduled. Three
samples were taken.

Prior to sampling, the sample line was completely purged. 60 ml.
sample bottles with waxed lined screw tops were used. After sampling the
bottles were taken to the lab for immediate analysis, Operating data was
collected during the tests and is attached in the appendix. The test results
are detailed below.

North Line Stripper Column Emissions Test

Test 1 Test 2 Test 3 Average

Sample time 7:30 a.m. 9:10 a.m. 10:45 a.m.
Sample volume 60 ml 60 ml 60 ml
ppm VCL 47.9 160.2 161.2 122.9 ppm

The analytical results of each test are attached in the appendix.
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III. SOUTH LINE STRIPPER COLUMN

The south line stripper is designed to reduce the vinyl chloride
concentration in the slurry from the south line reactors below 400 ppm.
{measured by Method 107). This is accomplished by 40 pound steam flowing
" up through the stripping column and heating the slurry to flash off the vinyl
chloride, The vinyl chloride gas is then cooled in the overhead condenser.
Vent from the condenser is sent to the recovery system. The liquid is sent
to the waste water stripping column,

During the test period the stripper operated at design rate which
is greater than normal, permitted rates.

Sample C algulation

Basis: Operating Conditions During EPA Testing
Period 10/17/78

Lb,PVC = Slurry Feed (gpm) x 8.33 1b. x 1.11 Slurry Specific Gravity x
hr, gal.
0.321b. PVC x 60 min.
1b. slurry hr.
Lb, PVC = 41 gpm x 8,33 #/gal, x 1.11 x .32 §PVC =x 60 min,
hr. ‘1# slurry hr.

= 7,278.7 #/hr.

This translates to an annual production rate of 63,8 MM pounds of PVC.
The south line production capacity is 30 MM pounds of PVC per year,

South Line Stripper Emission Test

The south line stripper was sampled and analyzed on 17 October according
to EFPA Method 107, The test began as scheduled at 7:30 a.m. Three samples
were taken,

Prior to sampling, the sample line was completely purged. 60 ml sample
bottles with waxed lined screw tops were used, After sampling, the bottles
were taken to the lab for immediate analysis. Operating data was collected
during the tests and is attached in the appendix., The test results are detailed
below:
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III.  South Line Stripper Column (continued)
South Line Stripper Emissions Test

Test 1 Test 2 Test 3 Average
Sample Time 9:25 a.m, 11.50 a. m. 12,40 p.m.
Sample Volume 60 ml 60 m1l 60 ml
PPM, VCl 21,39 17.55 17.70 18.86 ppm

The analytica] resulis of each test are attached in the Appendix,
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IV.  WASTE WATER STRIPPING COLUMN

The stripping column is designed to strip vinyl monomer from water
streams that contain more than 10 ppm vinyl chleride. Forty pound steam
is fed into the column to flash the vinyl chloride out of the water.

During the test period the stripper operated at deslgn rate which is
greater than normal, permitted production rates,

Sample Calculation

Baeis: Operating Conditions During EPA Testing
Period - 10/17/78

Feed (1Ib.) = Flow in Gal. x 60 min. x 8.33 1b. = 20 gal. x 60 min,
hr

min. hr. hr. min. hr.
x 8.33 1b. = 9,996 1b.
hr. hr.

Under normal plant operating conditions the column feed iz 5, 998 lbs.
hr.

"WASTEWATER STRIPPER EMISSION TEST

The wastewater stripper was sampled and analyzed on 17 October according

to EPA Method 107, The test began as scheduled at 7:30 a.m. Three samples
were taken.

The stripper was sampled using 50 ml Hypo-vials sealed with teflon faced
Guf-Bond discs. The sample vials were capped with aluminum foil without the
discs and muffled at 400°C for one hour prior to testing. The sample line was
purged and the vials were filled bubble free. The vials were seazled and taken
to the lab for immediate analysis. The samples were refrigerated until analyzed.

Operating data wae collected during the tests and is attached in the Appendix.
The test results are detailed below:

Waste Water Stripper Emisgsgions Test

Test 1 Test 2 Test 3 Average
Sample Time 7.35a2.m. 9:15 a.m,. 10:40 a. m.
Sample Volume 50 ml 50 mil 50 ml
PPM, VC1 : 4,67 5.37 11.99 7.34 ppm
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V. EQUIPMENT AND METHOD USED TO ELIMINATE REACTOR
_ _OPENING LOSSES

Reactors are not being opened on a routine basis., Spray rinse timers
have been installed on reactor sight glesses to improve visibility. This
improved visibility eliminates the need for opening the reactors when coupled
with the established chemical cleaning system.

A fill water system exists to fill the reactors completely (100%) with
water before chemical cleaning. The vinyl chloride is purged from the
reactors to the recovery system, This effectively eliminates the presance
of vinyl chioride during chemical cleaning.

REACTOR OPENINGS

The emissions from reactor openings are essentially zero. The reactors
are completely water filled and evacuated prior to openings. Thereifore,
emission testing is not required.

EPA observer, Dr. James Wu, accepteci the system of abatement as a
procedure. No emissions tests were required.

10/19/78
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APPENDIX

I. Analytical Data

. Analytical Log Sheet - Test Results
e- Methed 107 GC Strip Chart
. Method 107 Integrator Tape
° Method 106 GC Strip Chart

. Thermal Oxidizer Feed Analysis

II. Equipment Operating Data

L] North Line Stripper
] South Line Stripper
® Wastewater Stripper

. Thermal Oxidizer
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ANALYTICAL DATA

- AP00042833



ANALYTICAL LOG SHEET

TEST RESULTS

AP00042834




?.V.C, ULLURRY AD VENT G ERESULIS

-~ = (Y ANTE  ASTE o 157€
WNORYF (NCRTH [SOUTM .0 L] NOLTH #, o |SouTH | Sn w74
S..3IE ILD, |Sraw Strep $Tup S rip & Shvoys | It
15t v T 157 e 2 rd 3asf {20t lzads
DATE
/0‘)9 l&6~2 7 =)D [s-17 [9-17 184D Ip=t 7 11| 2812
nLE ' | «r
115 G\ G| 127
2423zl r8.2 1281 1E2 e, JLs2igRVE 113 ) V28 prad /6. pvid id e f2ud| ¥ (070
TCTAL VIT, —
178 145 119.2 487 17 Zaepd. 172475 . 0908 11020 | 12,0002 2,572/ 1 7. 202
S:aP, WT, L
/0208 | Lozy 7 |1, 0068 pecsl . Q27N 1022 202761 7. 3500} /. 2057
O SOLITS
e 387 | 2728 | WO 7 — — . 253 / 187250 .642 %
SCALII'G FACTOR ’
€243 1692 (2.4 £0.9p 16043 |57.32 |8/ 42| Y7211 sH 08
POSITICY #
FosTTIch # 7 % 7 10 " 12 | 13 vy | oys
nTE T - 3 2 gy | ”r 'A%
B g R rac éz:{’: /tzlg "= //yﬂ? )
g, o2 | C | am |, o8
0as it nd 08 IRE LTI VA 7 Pl
CCULTS -
24450 |18 8 | o Sl Y4B 1ozt ¥ 22155 78y ST
oo PEL Ve
- 403311, 210137 w87 537 Yoz L 99 inselrs 70
i .
! L — _ . 4
i -
| <
: : 21 | =
T 3.3 SOV N ——. Y
RN
T "¢ dos =
- RSN a f
o Fo%lso! >
A2 TP
- 150 | ———f— | —- >
i o : .
SSTCR T C ‘ - .
| L ¢ : S.C : ] > '
some o ;
. bt s i & ul | .
l - c SO | me [ e — — N
{ CHRT SERED [Srm. ! [ N
me t e
i L) foanlsr minnld A !
e, SETTEG P
: D ! )
 aamE |
i XD , ->
I'-:3 pREsstzc '
i }
.’ w3 me, 2P ¢ :

~ AP00042835



- ——

-

N e A —— o - 7
— - —— T A - ——T = - I——

e

P P.V.C. SSNIESD VENT 'S RESULTS — Thermol "Oxdizec
~ svPiz I.D. 4 | #n &3
DATE
1817\ Lozt /o4
PAKE

TC I'LIJ WT *

S/P. VT,

TCTAL SOLILS

SCALIIG FACTOR

C3TITION #

T=Z IO

ig. YRE

]

SOUrTs

T VCM

| : trn 7% ) {
N el o 4o r< {
| g , s :
if o, 7 4 L
BJ -z Pacw 5 TLTE re
) Hz Pl P 1
ATR R T vtk £ A 1S
e | N\
- O
cC2 T C ~
I v e ?—J X_\_}
e 2@ ¢ /
N /8T 1 o0 /0D

SIII%I0R P e

[5el N /<0
S 4
IDITZI2RCR Y C - -
| s S NG 1)
LI e
I IS e |2y

CiURT SPEED

I, SETTTNG

RiZGT
Al

L’B PRESSURE
3 A 6\_‘

w3 TP, T ¢

1




METHOD 107

INTEGRATOR TAPE

Column 2 &' x 1/8 SS packed w 0.2% Carbowax 1500

on Carbopack C 800/100 mesh
Carrier flow 20 wefmin.
Chart speed 5 mm/min.

Stds. 4190 ppm
1999 ppm

514 ppm

55 ppm
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o

METHOD 107

GC STRIP CHART

-

Chart speed 5 mm/min.

Retention time by integrator is 128-129 sec.

~ AP00042872



'AP00042873

e ———— - -

T
o) ST A T
- | IR s
~ a1} T ] P ATl atl 1L
- A L FITHY W i L LA 14 / ?:
- LeER L.:/niw_.
- 9 N 1 = 1 -1 ~ AL ERNE . ]
_ 1
) 06 ofs ol 0f9 0g of ol 812 | ] LI1LLOL 0 )
. AT ]
- | 1T 9% |
— 4. [ . . . .
r IRC) ﬁ— ’ -RHI, i
. -..EA . - 4 N + - 1
0
-l iastensisr
—~ @l o
L4
T
«
. m i i
.c n
£ N 84 Krﬁm. vlnnw
4
b
T L
i
M 51 wu e 11 L }
-1 i
[} ,
|
\ ..zﬂn‘
W w}y i
Xl f . ' A
[ _ W
anliiy S




y

K,

H

I v
et b e

e N

pEs

~.
>/ s LS
- T
Y LT ER
r il
i -
LN |
MO LAY TG

- 4 4 R
- all &1 T
- biﬂg

\
- 11
- ) #
e ¥ k
3 |50 17
- \ :
- N i
;. 1 L . . ARRSRSARAN

e e — =

AP00042874




7=

o

AP00042875

(P

g}

=

e UU1
=y
PRI
(2]
0
2
- o
n
o
o
—
x
v

t

L i AT

Al

1
i

\

PEAKIN-ELMER

!
ead

1
vl

r

==




.-

] i 1) r\r Y =
.n,\\,fu, & | K Y Y M a \\
L y
=2 LY 7 iz
Wil \,
PIEY L 13 T
\w £ Y g b Pk 1
AT TP
=5 f : =Y 4 it
[~ w -
W
e . / ‘
P - A4 X A
Kwu ’
0i6 0ls Z

| ——p——prn -

AP00042876



METHOD 106

GC STRIP CHART

Chart Speéd 15 inches/hour

Retention time is 3.7 minutes
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