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SECTION 1 

INTRODUCTION 

On June 18, 1979, a site visit was conducted at the AGRI 

vegetable oil extraction plant in Mason City, Iowa for the 

purpose of collecting meal samples, monitoring process conditions, 

and checking selected sites for visible emissions. 

Personnel from PEDCo Environmental, Inc. conducted the meal 

sampling and analysis and the opacity readings. Personnel from 

Research Triangle Institute were on hand to monitor and gather 

process data. RTI will issue a separate report concerning the 

process data gathered during the period. 

~ 

Meal samples were taken in triplicate every hour for a 

seven hour period after the following processing stages: 

Desolventizer-toaster (DT) 

Meal cooler 

Final milling. 

Triplicate samples were taken at each site to provide better 

data and to test the reproducibility of the test method. 

Opacity readings were taken at 10 sites in the plant 

selected by RTI. 
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SECTION 2 

SUMMARY OF RESULTS 

Table 1 l i s t s  t h e  mean v a l u e  of hexane c o n c e n t r a t i o n  f o r  

each of t h e  t r i p l i c a t e  meal samples t aken .  Concent ra t ion  i s  

l i s t e d  a s  ug/gram of w e t  meal and pg/gram of d ry  meal. The d r y  

meal weight was determined by t a k i n g  t h e  samples a f t e r  a n a l y s i s ,  

baking o f f  a l l  of t h e  moi s tu re  and  hexane i n  a dry ing  oven, and 

reweighing t h e  sample. Hexane c o n c e n t r a t i o n s  of each of t h e  

t r i p l i c a t e  samples are l i s t e d  i n  t h e  l a b o r a t o r y  r e p o r t  i n  t h e  

appendix of t h i s  r e p o r t .  F i g u r e  1 shows t h e  change in average 

c o n c e n t r a t i o n  ( w e t  meal b a s i s )  through t h e  test day f o r  each 

sampling s i t e .  Values f o r  t h e  f i n a l  m i l l i n g  and c o o l e r  samples 

remained f a i r l y  c o n s t a n t  th roughout  t h e  day wi th  c o n c e n t r a t i o n s  

ranging  from 8 4  Ug/g t o  1 0 0  pg/g a t  t h e  f i n a l  m i l l i n g  s i t e  and 

from 9 5  pg/g t o  134 ug/g a t  t h e  c o o l e r  s i t e .  DT sample concent ra -  

t i o n s  were low a t  t h e  beginning and end of t h e  day (160-180  ug/g) 

b u t  were between 250 and 280 vg/g d u r i n g  t h e  m i d d l e  f o u r  hours .  

Opacity r e a d i n g s  w e r e  t aken  acco rd ing  t o  Method 9 of t h e  

Fede ra l  Reg i s t e r*  a t  t h e  fo l lowing  s i t e s :  

- ~ ~~ 

*Federa l  R e g i s t e r ,  V o l .  4 2 ,  No. 1 6 0 ,  August 18 ,  1 9 7 7 .  
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- S i t e  Cont ro l  dev ice  

Dryer v e n t  S e t t l i n g  chamber 

F lake  a s p i r a t o r  Cyclone 

Soybean e x t r a c t i o n  f a c i l i t y  

! 
I 

Roof v e n t  None 
West p l a n t  v e n t  N o .  9 None 
E a s t  p l a n t  v e n t  No. 8 None 

Cooler v e n t  Cyclone 

Prep. b ldg .  exhaus t  f a n  None 

Cracked bean v e n t  No. 4 None 

N o .  1 0  bean c o n d i t i o n e r  S e t t l i n g  chamber 

Bean c l e a n e r  No. 3 Cyclone 
~~ = 

~~~~~~ 
~ ~ ~ ~~ ~~ ~ ~ ~ ~~~~ ~ ~~~ 

~~ ~ ~~ ~ ~ ~ ~~ t ~ e  -6-~~ 
e a n - c l e a n e r  No. 3 ,  t h e  average  o p a c i t y  r ead ing  was 5 

pe rcen t .  A t  t h e  c racked  b e a n  v e n t  N o .  4 s i t e ,  t h e  o p a c i t y  averaged 

1 5  pe rcen t .  A t  a l l  o t h e r  s i tes,  t h e r e  were no v i s i b l e  emiss ions .  
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SECTION 3 

SAMPLING AND ANALYTICAL PROCEDURES 

3.1 MEAL SAMPLES 

The meal sampling and analytical technique was adopted from 

a volitilization head-space sampling procedure developed at Texas 

A&M University.’ 

bottles with septum caps, tare weighed in the lab with two layers 

of filter paper in the bottom of each. In the field just prior 

to sampling, 0.5 mll of water was added to wet the filter paper, 

using an automatic pipette. A long handled 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. Ideally a 2.0 gram 

sample should be taken each time. However, sampling had to be 

done quickly to prevent evaporation losses, and the actual sample 

weight varied from 1.34 g to 3.11 g. 

Sample bottles used were 100 mll glass serum 

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 mi head space sample is then injected 

1p. J. Wan, M. Chittwood, C. M. Cater, “Determination of Residual 
Hexane in Solvent Extracted Meal“, Food Protein R&D Center, 
Texas A&M University. 



i n t o  a g a s  chromatograph. C a l i b r a t i o n  s t a n d a r d s  are made by 

adding a known amount of 9 9  mole p e r c e n t  n-hexane t o  processed 

meal t h a t  has  been completely d r i ed .  To determine t h e  d r y  weight 

of t h e  meal sampled a f t e r  a n a l y s i s ,  t h e  samples were p laced  i n  

a d ry ing  oven uncapped and reweighed a f t e r  t h e  moi s tu re  and hexane 

had been d r i v e n  o f f .  

3 . 2  OPACITY READINGS 

Opacity was r ead  by a q u a l i f i e d  observer  u s i n g  t h e  procedures  

o f  F e d e r a l  R e g i s t e r *  Method 9. Readings were taken  every  15 seconds 

over  a 1 2  minute pe r iod  a t  each  s i t e .  

*Federa l  R e g i s t e r ,  Vol. 4 2 ,  No. 1 6 ,  August 1 8 ,  1 9 7 7 .  
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SECTION 1 

INTRODUCTION 1 
I 

I 
I 
I 
I 

On June 18, 1979, a site visit was conducted at the AGRI 

vegetable oil extraction plant in Mason City, Iowa for the 

purpose of collecting meal samples, monitoring process conditions, 

and checking selected sites for visible emissions. 

Personnel from PEDCo Environmental, Inc. conducted the meal 

sampling and analysis and the opacity readings. Personnel from 

Research Triangle Institute were on hand to monitor and gather 

process data. RTI will issue a separate report concerning the 

process data gathered during the period. 

Meal samples were taken in triplicate every hour for a 

seven hour period after the following processing stages: 

Desolventizer-toaster (DT) 

Meal cooler 

Final milling. 

Triplicate samples were taken at each site to provide better 

data and to test the reproducibility of the test method. 

Opacity readings were taken at 10 sites in the plant 

selected by RTI. 

I 
-1 - 



I SECTION 2 

SUMMARY OF RESULTS Y 
I 
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I 

Table 1 l i s t s  t h e  mean va lue  of hexane c o n c e n t r a t i o n  f o r  

each of t h e  t r i p l i c a t e  meal samples taken .  Concent ra t ion  i s  

l i s t e d  as pq/gram of w e t  meal and pg/gram of d r y  meal. The d ry  

meal weight was determined by t a k i n g  t h e  samples a f t e r  a n a l y s i s ,  

baking o f f  a l l  of t h e  moi s tu re  and hexane i n  a d ry ing  oven, and 

reweighing t h e  sample. Hexane c o n c e n t r a t i o n s  of each of t h e  

t r i p l i c a t e  samples a r e  l i s t e d  i n  t h e  l a b o r a t o r y  r e p o r t  i n  t h e  

appendix of t h i s  r e p o r t .  F igu re  1 shows t h e  change i n  average 

c o n c e n t r a t i o n  ( w e t  meal b a s i s )  through t h e  t e s t  day f o r  each 

sampling s i t e .  Values f o r  t h e  f i n a l  m i l l i n g  and c o o l e r  samples 

remained f a i r l y  c o n s t a n t  throughout  t h e  day w i t h  c o n c e n t r a t i o n s  

ranging from 8 4  ug/g t o  1 0 0  ug/g a t  t h e  f i n a l  m i l l i n g  s i t e  and 

from 9 5  ug/g t o  134 uq/g a t  t h e  c o o l e r  s i t e .  DT sample concent ra -  

t i o n s  were l o w  a t  t h e  beginning and end of t h e  day ( 1 6 0 - 1 8 0  pg/g) 

b u t  were between 250 and 280 pg/g du r ing  t h e  middle f o u r  hours .  

Opacity r e a d i n g s  were taken  accord ing  t o  Method 9 of t h e  

Fede ra l  R e g i s t e r *  a t  t h e  fo l lowing  si tes:  

*Federal  R e g i s t e r ,  Vol. 4 2 ,  N o .  1 6 0 ,  August 1 8 ,  1977. 
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S i t e  Cont ro l  d e v i c e  - 
Dryer v e n t  S e t t l i n g  chamber 

F lake  a s p i r a t o r  Cyclone 

Soybean e x t r a c t i  f a c i l i t y  

Roof v e n t  None 
West p l a n t  v e n t  No. 9 None 
E a s t  p l a n t  v e n t  No. 8 None 

Cooler v e n t  Cyclone 

P r e p .  b ldg .  exhaus t  f a n  None 

Cracked bean v e n t  No. 4 None 

No. 1 0  bean c o n d i t i o n e r  S e t t l i n g  chamber 

B e a n  c l e a n e r  No. 3 Cyclone 

A t  t h e  bean c l e a n e r  No. 3 ,  t h e  average o p a c i t y  reading  was 5 

percen t .  A t  t h e  cracked bean v e n t  No. 4 s i t e ,  t h e  o p a c i t y  averaged 

15 pe rcen t .  A t  a l l  o t h e r  s i t e s ,  t h e r e  were no v i s i b l e  emissions.  
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SECTION 3 

SAMPLING AND ANALYTICAL PROCEDURES 

3.1 MEAL SAMPLES 

The meal sampling and analytical technique was adopted from 

a volitilization head-space sampling procedure developed at Texas 

ALM University.' 

bottles with septum caps, tare weighed in the lab with two layers 

of filter paper in the bottom of each. In the field just prior 

to sampling, 0.5 mll of water was added to wet the filter paper, 

using an automatic pipette. A long handled 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. Ideally a 2.0 gram 

sample should be taken each time. However, sampling had to be 

done quickly to prevent evaporation losses, and the actual sample 

weight varied from 1.34 g to 3.11 g. 

Sample bottles used were 100 mll glass serum 

Analysis was done by placing the sample bottle into a sand-bath 

for two hours at 1 2 5 O C  and then gradually cooling the sample to 

room temperature. A 1.0 mll head space sample is then injected 

'p. J. Wan, M. Chittwood, C. M. Cater, "Determination of Residual 
Hexane in Solvent Extracted Meal", Food Protein R&D Center, 
Texas A&M University. 

-6- 



into a gas chromatograph. 

adding a known amount of 9 9  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. 

Calibration standards are made by 

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. 4 2 ,  No. 16, August 18, 1 9 7 7  
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DATA SHEET 

P nt: AGRI, Mason City, Iowa P 
Date 

7 7#7j79 7/79  

7 1 7 / 7 9  
7 7 /79  a i 1 7 / 7 9  

9 1 / 7 9  
1 1 / 7 9  

7>19/79  

f i 9 / 7 9  
7 / 1 7 / 7 9  

7 /19/79  r;7g 

0 / 2 9 / 7 9  
I / 19 /79  
7 1 9 / 7 9  d /19 /79  
7 /11/79  

10/11/79 
a 

Sample No.-Location 

1 
2 
3 

4 
5 
6 

7 
8 
9 

1 0  
11 
1 2  

1 3  
1 4  
1 5  

1 6  
1 7  
1 8  

1 9  
2 0  
2 1  

2 2  
2 3  
24 

2 5  
26 
2 7  

2 8  
2 9  
30  

D.T. 
D.T. 
D.T. 

Cooler 
Cooler 
Cooler 

Milling 
Milling 
Milling 

D.T. 
D.T. 
D.T. 

Cooler 
Cooler 
Cooler 

Milling 
Milling 
Mi 11 ing 

D.T. 
D.T. 
D.T. 

Cooler 
Cooler 
Cooler 

Milling 
Milling 
Milling 

D.T. 
D.T. 
D.T. 

Sample 
Date 

6 /18 /79  
6 /18 /79  
6 / 1 8 / 7 9  

6 / 1 8 / 7 9  
6 / 1 8 / 7  9 
6 /18 /7  9 

6 / 1 8 / 7 9  
6 /18 /79  
6 / 1 8 / 7 9  

6 / 1 8 / 7 9  
6 / 1 8 / 7 9  
6 / 1 8 / 7 9  

6 /18 /79  
6 / 1 8 / 7 9  
6 /18 /79  

6 / 1 8 / 7 9  
6 / 1 8 / 7 9  
6 /18 /79  

6 / 1 8 / 7 9  
6 /18 /79  
6 / 1 8 / 7 9  

6 /18 /79  
6 / 1 8 / 7 9  
6 /18 /79  

6 /18 /79  
6 /18 /7  9 
6 /18 /79  

6 /18 /79  
6 /18 /79  
6 / 1 8 / 7 9  

Date : June 1 8 ,  1 9 7 9  

Wet Ut. - Time (9) 

1 : 0 5  pm 
1 : 0 5  pm 
1 : 0 5  pm 

1:lO pm 
1 : l O  pm 
1:lO pm 

1:14 pm 
1:14 pm 
1 : 1 4  pm 

1:58 pm 
1:58 pm 
1 : 5 8  pm 

2 : 0 3  pm 
2 : 0 3  pm 
2 : 0 3  pm 

2 : 0 5  pm 
2:05  pm 
2 : 0 5  pm 

3 : O O  pm 
3:OO pm 
3:OO pm 

3 : 0 4  pm 
3:04  p m  
3:04 pm 

3 : 0 6  pm 
3 : 0 6  pm 
3 : 0 6  pm 

4:OO pm 
4:OO pm 
4 : O O  pm 

1 . 7 7  
1.34 
1 .84  

2 . 1 3  
2 . 3 1  
2 . 5 0  

2 . 9 0  
2 . 4 7  
2 . 5 4  

1 . 9 2  
2 . 0 6  
1 . 9 5  

2 . 7 2  
2 . 3 8  
2 . 0 5  

2 . 7 4  
2 . 7 1  
2 . 6 8  

1 . 7 5  
1 . 6 0  
1 . 3 6  

2 . 8 0  
3.11 
2 . 2 6  

2 . 8 7  
2 . 5 1  
2 . 7 7  

1 . 2 8  
2 . 5 8  
1 . 5 9  

Wet 
(ug/9) 

1 5 0  
1 7 0  
1 6 0  

7 0  
1 4 0  

7 5  

74  
1 3 0  

67  

370 
300  
1 7 0  

8 3  
7 7  

1 6 0  

9 6  
80 
7 6  

2 8 0  
320  
1 9 0  

1 3 0  
8 9  

1 1 6  

1 3 0  
8 6  
8 4  

2 7 0  
2 4 0  
230  

Duplicate injection of this sample produced a 5 to 1 0 %  difference. 

than 1 0 % .  
B) Duplicate injection of this sample produced a difference greater 

I 

Dry 
(lJ9/9) 

1 9 0  
210 
200 

87  
1 8 0  

89  

9 1  
1 5 0  
1 5 0  

610  
530  
2 1 0  

99  
9 0  

200  

1 2 0  
9 3  
9 1  

430  
5 1 0  
240  

1 5 0  
li3 
1 4 0  

1 6 0  
1 1 0  

94  

4 1 0  
320 
360 



DATA SHEET 

?&t: AGRI, Mason City, Iowa Date : June 18, 1979 

Sample Wet Ut. Wet Dry 
1 sis Sample No.-Location Date Time (9) (ug/g> (ug/g) - - 

61 Millina 6/18/79 7:11 pm 2.15 88 100 

up":' 
D'19/79 

Mi 1 ling 6/18/79 7:11 pm 2.29 
I 63 Mil 1 ing 6/18/79 7:11 pm 2.25 - &'i9)79 ( A )  62 

8 Sample bottle cracked during heating step. 

'&I Duplicate injection of this ample produced a 5 to 10% difference. 




