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- SECTION 1

INTRODUCTION

As part of the program to gather emissions data from vegeta-
ble oil extraction plants, on July 6, 1979, a site visit to the
MFA Soybean Plant in Mexico, Missouri was conducted for the
purpose of collecting meal samples (to be analyzed for hexane
éontent), monitoring process conditions, and checking selected
sites for visible emissions. Meal samples and opacity measure-
mente were taken by personnel from PEDCo Environmental, Inc.
Representatives from Research Triangle Institute were on hand to
monitor processing conditions.

Meal samples were taken in triplicate every hour for seven

hours after each of the following process steps:

1. Desolventizer-Toaster (D T )
2. Meal cooler
3. Meal grinding

A total of six sites were checked for visible emissions.
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SECTION 2

SUMMARY OF RESULTS

2.1 MEAL SAMPLES
Table 2-1 presents the average hexane content for each of
the triplicate meal samples taken on both a wet and dry meal

basis. The dry weight of the meal was determined by placing the

-sample in a drying oven after analysis and reweighing the sample

after the moisture and hexane had been driven off. The average
change in hexane concentration from wet to dry meal basis was
about 26 percent.

Conéentrations remained fairly constant at all of the sites
through out the day with average values of 267 ug/g of wet meal
at the D T , 154 pg/g of wet meal at the grinder and 210 ug/g of
wet meal at the meal cooler.

The laboratory analysis report showing the concentrations,
sample weights, and the date of analysis for each sample is in
Appendix B of this report. The sampling log sheet is in

Appendix A.

2.2 OPACITY READINGS
Stack opacity was read at the following six sites according

to the procedures of Method 9 of the Federal Register:*

*
Federal Register, Vol. 42, No. 160, August 18, 1977.
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Location Type of Control Device E:
Hull aspirator Baghouse l
¥  Dryer None -
% Hexane extraction facility (/o8 ) None lE
$7 Cooler Cyclone l
Meal preparation building Baghouse :
5 Bean conditiocner None

In all cases there were no visible emissions and opacity
was recorded as zero. The opacity data sheets are in Appendix

C of this report.
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SECTION 3

SAMPLING AND ANALYTICAL PROCEDURES

3.1 MEAL SAMPLES

The meal sampling and analytical technique was adopted from
a Qolitilization head-space sampling procedure developed at Texas
A&M University.l Sample bottles used were 100 m2 glass serum
bottles with septum caps, tare weighed in the lab with two layers
of filter paper in the bottom of each. In the field just priox
to sampling, 0.5 mi of water was added to wet the filter paper,
using an automatic pipette. A long haﬁdled scoop was used to
take a sample from the conveyor belt. A small portion of this
scoop was then transferred to each of the triplicate samples
using a small spoon and a funnel. Septum caps were replaced
immediately on the samples. An aluminum cap was then crimped
tightly over the septum for a final seal. Each bottle was then
weighed to determine the amount of sample collected. Meal samples
were stored in a cooler with ice for shipment back to the PEDCo
laboratory and stored in a refrigerator until analysis. 1Ideally
a 2.0 gram sample should be taken each time. However, sampling
had to be done guickly to prevent evaporation losses, and the

actual sample weight varied from 1.2 g to 3.5 g.

lP. J. Wan, M. Chittwocod, C. M. Cater, "Determination of Residual
Hexane in Solvent Extracted Meal," Food Protein R&D Center,
Texas A&M University. 5
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Analysis was done by placing the sample bottle into a sand-
bath for two hours at 125°C and then gradually cooling the sample
to room temperature. A 1.0 mf head space sample is then injected
into a gas chromatograph. Calibration standards are made by
adding a known amount of 99 mole percent n-hexane to processed
meal that has been completely dried. To determine the dry weight
of the meal sampled after analysis, the samples were placed in a
drying oven uncapped and reweighed after the moisture and hexane

had been driven off.

3.2 OPACITY READINGS
Opacity was read by a gqualified observer using the procedures

of Federal Register* Method 9. Readings were taken every 15

seconds cover a 12 minute pericd at each site.

*Federal Register, Vol. 42, No. 16, August 18, 1977.
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- SECTION 1

INTRODUCTION

As part of the program to gather emissions data from vegeta-
ble o0il extraction plants, on July 6, 1979, a site visit to the
MFA Soybean Plant in Mexico, Missouri was conducted for the
purpose of collecting meal samples (to be analyzed for hexane
content), monitoring process conditions, and chécking selected
sites for visible emissions. Meal samples and opacity measure-
ments were taken by personnel from PEDCo Environmental, Inc.
Representatives from Research Triangle Institute were on hand to
monitor processing conditions.

Meal samples were taken in triplicate every hour for seven

hours after each of the following process steps:

1. Desclventizer-Toaster (D T )
2. Meal cooler
3. Meal grinding

A total of six sites were checked for visible emlissions.
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SECTION 2

SUMMARY OF RESULTS

2.1 MEAL SAMPLES

Table 2-1 presents the average hexane content for each of
the triplicate meal samples taken on both a wet and dry meal
basis. The dry weight of the meal was determined by placing the

sample in a drying oven after analysis and reweighing the sample

after the moisture and hexane had been driven off. The average

change in hexane concentration from wet to dry meal basis was

about 26 percent.

Conéentrations remained fairly constant at all of the sites
through out the day with average values of 267 ug/g of wet meal
at the D T , 154 ug/g of wet meal at the grinder and 210 ug/g of
wet meal at the meal cooler.

The laboratory analysis report showing the concentrations,
sample weights, and the date of analysis for each sample is in
Appendix B of this report. The sampling log sheet is in
Appendix A. |
2.2 OPACITY READINGS

Stack opacity was read at the following six sites according

to the procedures of Method 9 of the Federal Register:¥*

*
Federal Register, Vol. 42, No. 160, August 18, 1977.




TABLE 2-1. AVERAGE HEXANE CONCENTRATION IN MEAL
MFA - MEXICO, MISSOURI

JULY 6, 1979

Hexane concentr‘ationa

DT o Grinder Cooler
Approximate Wet Dry Wet Dry Wet Dry
sample time ug/9 - »g/g ug/g ug/g ug/g ug/g
10:20 297 -c 153 193 265 405
11:20 220 303 148 -c 117 153
12:20 320 457 123 160 190 257
1:20 277 383 143 180 203 253
2:20 236 300 150 187 150 173
3:20 290 360 153 210 260 310
4:15 227 320 206 - 287 =t
Average 267 354 154 186 210 259

a Average of triplicate samples.
b DT - Desolventizer-Toaster.
c Dry weight not recorded.
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Location Type of Control Device
’ Hull aspirator o Baghouse
B ¥ Dryer -None
:j ; Hexane extraction facility /758 D, None
v’ <7 Cooler Cfclone
-k Meal preparation building Baghouse
Bean conditioner None

QE‘ ,-i; )
N

In all cases there were no visible emissions and opacity

was recorded as zero. The opacity data sheets are in Appendix

[V
e

C of this report.
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Location Type of Control Device
Hull aspirator Baghouse
¥ Dryer None
4 Hexane extraction facility (7405,) None
$7 Cooler Cyclone
Meal preparation building Baghdﬁse_
4 Bean conditioner None

In all cases there were no visible emissions and opacity
was recorded as zero. The opacity data sheets are in Appendix

C of this report.
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SECTION 3

SAMPLING AND ANALYTICAL PROCEDURES

3.1 MEAL SAMPLES

The meal sampling and analytical technique was adopted from
a folitilization head-space sampling procedure developed at Texas
A&M University.l Sample bottles used were 100 mi glass serum
bottles with septum caps, tare weighed in the lab with two layers
of filter paper in the bottom of each. 1In the field just prior
to sampling, 0.5 m2 of water was added to wet the filter paper,
using an automatic pipette. A long haﬁdled scoop was used to
take a sample from the conveyor belt. A small portion of this
scoop was then transferred to each.of the triplicate samples
using a small spoon and a funnel. Septum caps were replaced
immediately on the samples. An aluminum cap was$ then crimped
tightly over the septum for a final seal. Each bottle was then
weighed to determine the amount of éample collected. Meal samples
were stored in a cooler with ice for shipment back to the PEDCo
laboratory and stored in a refrigerator until analysis. Ideally
a 2.0 gram sample should be taken each time. However, sampling
had to be done guickly to prevent evaporation losses, and the

actual sample weight varied from 1.2 g to 3.5 g.

lP. J. Wan, M. Chittwood, C. M. Cater, "Determination of Residual

Hexane in Solvent Extracted Meal," Food Protein R&D Center,
Texas A&M University. 5
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Analysis was done by placing the sample bottle into a sand-
bath for two hours at 125°C and then gradually cocling the sample
to room temperature. A 1.0 mf head space sample is then injected
into a gas chromatograph. Calibration standards are made by
adding a known amount of 99 mole percent n-hexane to processed
meal that has been completely dried. To determine the dry weight
of the meal sampled after analysis, the samples were placed in a

drying oven uncapped and reweighed after the moisture and hexane

had been driven off.

3.2 OPACITY READINGS

Opacity was read by a qualified observer using the procedures

of Federal Register* Method 9. Readings were taken every 15

seconds over a 12 minute period at each site.

*Federal Register, Vol. 42, No. 16, August 18, 1577.
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APPENDIX A

MEAL SAMPLING LOG SHEETS




/ 4
ol :MEX/M

i w, AR A ol e P

A SSOVR/ ‘ }‘
dome urs) IR | OATEE | TirE
Y f ' ey e b o R
A8\ GAVMER 76779110 1€
AT N T e Y i
%‘ ‘)-_.rgi)_ { ¢ ¢/ _ s
AX N |Cootel 0,23 ;
C\—‘\\_)_._D_b_ v} . . /1 '
Q\Q___‘.D’q ! ©f e w
IR S /2727 ¥
RIS R N ;
po o 77 =
STV Yo 1l I I A .
A3 ﬂ;\_c;gmmf_@ R AN ;
. o d (¢ | ¢ -
y.c?,f/-“ ¢ 7 B o 1 -
70 7 lepocee| o {[h2x|
3./6 f1 e A p
3.06 { ‘ Ay '“
v2.70 | DT 2u | /i2d
{?7_ T r/ } "
7326 _ /7 v -
7323 GRMDER| ! | [[l22
92.65 |V C (1 ;
5572 | 7 a7
?_3 o0 |COQER ‘ “/2 i | =
.78 | 1! A B _
?2.66 | ! [ / "I
G 7!\ DT | |28 o
_?_‘3 06 {r tr 0/ -
72.77 |7 e 4 3
Al GRINDER N1 227 ' f}
7’,,),;’0 V¢ f t .;
S EW174 i / |
92,73 |CHLEL 1 |77 N
g2.£7] 1 E I
e | 1Y o 77
29095 |_P.T. | U T}
3_,7,7_5 (¢ (r 7"
72.78 [ R L
7278 V pNpER] 2 )¢ ~

i Peat. JOLehrss




Jascapt' L1.c2462

m,r:/q ~ /77&74/'5'0 reree v

e e @(y )..._T__d__q. —

R A N L MFESL | PATE | 7205

~euneR] 76912
Y '

!

30 (9280 |ammeell [«

rrs
R EEY A T R YT

. ._:,.._,-.-;&:i“ .
=

Tayy 703 | I -»" )7

w076 |7 | |72t
|t

27 — ?3__00_._ A 2

e o282 |« B

295 Cgwet |t et T
77,671 _|GRIVOER '/ 4;'/1

SV ?" 2. : ’ 7

2.0 Croreel ! 115

|2y P58 Ve EWOER T __4.'LL/
| 250 I B VA A @e"’ o \Fl/5

2s/ 73./3 r ! N X

P3| P o 14/

Cas3 . 173/5 | ut ! /"

25 9555 | I/ RN

CAss | 70E7 |GRi0ER 77679131 20

_ase 7309 2 T
257 _ 1720/ ! SN

Cose | |we2_|ooeel o~ |Zied

Toss 19300 | X ‘

(I’
T Tees 130/ _ 0'(7'7‘ (vt

DY SR < Y I DAYV N

26 € gk L
267 9. 7, -

Ser |27

2o Riar o

I 2 N Y

a2 S 775

|

| eze D]

F Yt T Ty e s =3 = ’




APPENDIX B

MEAL SAMPLES LABORATORY ANALYSIS REPORT
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{ I

DATA SHEET

llant: M.F.A., Mexico Missouri
Date Sample

alysis Sample No.-Location Date

Ws/1/79 201 Grinder 7/6/79
‘_8/1/79 (B) 202 Grinder 1/6/79
- 8/1/79 203 Grinder 7/6/79
,'7/18/79 204 Cooler 7/6/79
Vv 8/1/79 205 Cooler 7/6/79
'8/1/79 206 Cooler 7/6/79
—8/1/79 207 D.T. 7/6/79
- 1/18/79 208 D.T. 7/6/79
8/1/79 209 D.T. 7/6/79
8/1/79 210 Grinder 1/6/79
- 8/1/79 211 Grinder 7/6/79
7/18/79 212 Grinder 7/6/79
"~ 8/1/79 213 Cooler 7/6/79
8/1/79 214 Cooler 7/6/79
- B/1/79 215 Cooler 7/6/79
- 8/1/79 (&) 216 D.T. 7/6/79
8/1/789 217 D.T. 7/6/79
8/1/79 218 D.T. 7/6/79
8/1/79 219 Grinder 7/6/79
8/1/79 220 Grinder 7/6/79
B/6/79 221 Grinder 7/6/79
8/6/79 222 Cooler 7/6/79
8/6/79 223 Cooler 7/6/79
8/6/79 224 Cooler 7/6/79
8/6/79 225 D.T. 7/6/79
8/6/79 226 D.T. 7/6/79
B/6/79 227 D.T. 7/6/79
8/7/79 228 Grinder 7/6/79
7/6/79
8/7/79 230 Grinder 7/6/79

(J Dry weight was not recorded.

(a) Duplicate injection of this sample produced a 5

' 8/7/79 229 Grinder

Date: July 6, 1979
Wet Wt. Wet Dry
Time (9} (vg/g)  (vg/g)
10:18 pm 3.19 200 250
10:18 pm 2.40 120 150
10:18 pm 2.61 140 180
10:23 pm 1.18 790 -(:>
10:23 pm 2.35 220 410
10:23 pm 2.74 310 400
10:27 pm 2.23 160 210
10:27 pm  1.57 460 -
10:27 pm 2.21 270 370
11:17 pm 2.79 89 133
11:17 pm  2.11 95 ll%D
11:17 pm 1.56 260 -
11:25 pm  2.64 120 160
11:25 pm 2.61 110 150
11:25 pm  2.54 120 150
11:28 pm 2.27 200 270
11:28 pm 1.82 250 360
11:28 pm 2,31 210 280
12:22 pm 2.15 110 150
12:22 pm 2.58 110 140
12:22 pm 2.17 150 190
12:25 pm 2.87 230 290
12:25 pm 2.15 150 240
12:25 pm 2.60 190 240
12:28 pm  2.18 320 440
12:28 pm 2.16 350 500
12:28 pm 2.55 290 430
1:20 pm 1.90 190 250
1:20 pm 2.64 110 130
1:20 pm 2.32 130 160

to 10% difference.
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CD Dry weight was not recorded.

DATA SHEET
'llant: M.F.A., Mexico Missouri

Date Sample
l.nalzsis Sample No.-Location Date
8/7/79 231 Cooler 7/6/79
/7779 232 Cocler 1/6/79

i 8/7/79 233 Cooler 7/6/79
8/7/79 234 D.T. 7/6/79
18/7/79 235 D.T. 7/6/79

t 8/7/79 236 D.T. 7/6/79
.8/7/79 237 Grinder 7/6/79
4'8/7/79 238 Grinder 7/6/79
L 8/7/79 239 Grinder 7/6/79
8/8/79 240 Cooler 7/6/79
8/8/79 241 Cooler 7/6/79
8/8/79 242 Cooler 1/6/79

. 8/8/79 243 D.T. 7/6/79
8/8/79 244 D.T. 7/6/79
8/8/79 245 D.T. 7/6/79

& 8/7/79 246 Grinder 7/6/79
.‘ 8/7/79 247 Grinder 7/6/79
- 7/18/79 249 Grinder 7/6/79
' 8/7/79 248 Cooler 7/6/79
o, 8/7/7% 250 Cooler 7/6/79
- 8/7/79 251 Cooler 7/6/79
l 8/7/79 252 D.T. 7/6/79
- B/7/79 253 D.T. 7/6/79
8/7/79 254 D.T. 7/6/79
8/7/79 255 Grinder 7/6/79
B/7/79 256 Grinder 7/6/79
B/7/79 257 Grinder 7/6/79
8/8/79 258 Cooler 7/6/79
8/8/79 259 Cooler 7/6/78
8/8/79 260 Cooler 7/6/79
8/8/79 261 D.T. 7/6/79
8/8/79 262 D.T. 7/6/79
8/8/79 263 D.T. 7/6/79

July 6, 1979

Date:
Wet Wt.

Time {g)
1:24 pm 2.89
l1:24 pm ~ 3.15
1:24 pm 3.31
1:28 pm 2.56
1:28 pm 1.89
1:28 pm 2.25
2:18 pm 2.64
2:18 pm 2,41
2:18 pm 2.25
2:23 pm 2.10
2:23 pm 2.50
2:23 pm 2.40
2:26 pm 1.82
2:26 pm 2.11
2:26 pm 1.75
4:11 pm 2.46
4:11 pm 2.18
4:11 pm 1.63
4:15 pm 2.73
4:15 pm 2.55
4:15 pm 2.61
4:16 pm 1.86
4:16 pm 1.81
4:16 pm 2.10
3:20 pm 2.16
3:20 pm 2.49
3:20 pm 2.32
3:24 pm 2.28
3:24 pm 2.52
3:24 pm 2.30
3:26 pm 2.32
3:26 pm 2.01
3:26 pm 2.05

Wet

(vg/q)

220
180
210

230
360
300

120
160
170

120
150
180

200
320
130

150
140
330

340
300
220

220
250
210

170
150
140

230
330
220

230
350
290

Dry
(vg/g)

280
220
260

320
420
410

150
190
220

130
180
210

260
390
250

200
190

@

760
300

310
360
290

230
200
200

280
390
260

290
440
350




APPENDIX C

STACK CPACITY DATA SHEETS
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