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SECTION 1 

INTRODUCTION 

On August 10, 1979 personnel from PEDCo Environmental, InC. 

and Research Triangle Institute conducted a site visit to the 

Ralston-Purina vegetable oil extraction plant in Bloomington, 

Illinois for the purpose of collecting meal samples (to be 

analyzed for hexane), monitoring process conditions, and check- 

ing selected sites for visible emissions. Meal samples and 

opacity readings were taken by personnel from PEDCo Environmental, 

Inc. while Research Triangle Institute personnel monitored the 

process conditions. This test is part of an on-going study to 

gather emissions data from the vegetable oil industry. 

Ralston-Purina operates two process lines for soybean meal 

One line produces an edible meal for human consumption, while 

the other processes meal for animal feed. Xeal samples were 

collected in triplicate every hour over a seven hour period 

after each of the following process steps: 

1. Edible product meal cooler 

2. Edible product stripper 

3 .  Desolventizer-toaster (DT) 

4 .  Meal dryer 

5. Meal cooler 

6. Final meal product 

Stack opacity was read at nine different sites in the plant. 
1 
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SECTION 2 

SUMMARY OF RESULTS 

2.1 MEAL SAMPLES 

Hexane concentration in the meal was calculated on both a 

wet meal and dry meal basis. The dry weight of the meal was 

determined by placing the sample uncapped in an oven after analy- 

sis and reweighing the sample after the hexane and moisture had 

been driven off. The average change in hexane concentration 

from the wet to dry meal basis was 10 percent for the edible 

cooler samples, 13 percent at the edible stripper, 23 percent at 

the DT, and 14 percent for the dryer, cooler and final meal 

product samples. 

The laboratory analysis report listing concentrations on 

a wet and dry basis, sample weights, and dates of analysis for 

each sample taken is in Appendix B of this report. Table 2-1 

lists the average hexane concentration for each set of triplicate 

samples on a wet basis and the sample time. On the edible pro- 

duct line hexane concentration remained constant through the day 

until the sixth hour (14:OO) when hexane concentration at both 

the cooler and stripper increased sharply. 

On the other product line, all four sampling sites also 

show a considerable increase in hexane content during the sixth 

or seventh hours. This increase in hexane content does not 

2 
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31 0 

260 

31 0 

240 

240 

630 

720 

Sample 
time 

9: 00 

1o:oo 
1 1  :oo 
12:oo 

1 :oo 
2:oo 

3: 00 

TABLE 2-1.. HEXANE CONCENTRATION IN MEAL VS. TIME 
RALSTON PURINA - BLOOMINGTON 

AUGUST 10, 1979 

Hexane concentrationa pg/g o f  wet meal 
Edible 1 Edible I cooler stripper D.T. 

Final 
Dryer 

220 

220 

230 

21 0 

180 

180 

130C 

190 

170 ..:.. 

200 

190 

170 

190 

1370 

140 

140 (130) 

150 

110 

120 

130 

1000 
I I 

a Average o f  triplicate samples. 
D.T. - Desolventizer-Toaster. 
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appear to be related to sample stability or analytical procedure 

as all samples were analyzed within the same week and those 

samples with the highest concentrations were analyzed last. 

The meal sampling log is in Appendix A of this report and 

indicates that there were no special problems or deviations in 

the sampling procedure. 

2 . 2  OPACITY 

Stack opacity was read by a qualified observer according 

to the procedures of EPA Method 9 at the following sites: 

Facility 

Primary dehulling 

Secondary dehulling 

Meal grinding 

Flaking roll aspirator 

Bean cleaning 

Flake transfer 

Flake cooler 

Hull transfer 

Type of control device 

Cyclone 

Cyclone 

Bag filter 

Cyclone 

Cyclone 

Bag filter 

Bag filter 

Bag filter 

Cyclone 5 Meal cooler 

At the secondary dehulling site opacity ranged from 0 to 

5 percent with an average of 3.75 percent. The flaking roll 

aspirator stack had opacity ranging from 0 to 5 percent with an 

average of 0 . 4 2  percent. The bean cleaning facility had an 

average opacity of 0.63 percent with values ranging from 0 to 5 

percent. At a l l  other sites there were no visible emissions. 

Appendix C of this report. 
01\ 3 G , ~ / ~ L W J ~  Ui-CR 
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SECTION 3 

SAMPLING AND ANALYTICAL PROCEDURES 

3.1 MEAL SAMPLES 

The meal sampling and analytical technique was adopted 

a volitilization head-space sampling procedure developed at 

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 mP. 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. 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 quickly to prevent evaporation losses, and the 

actual sample weight varied from 1.34 g to 3.11 g. 

Sample bottles used were 100 mP. glass serum 

from 

Texas 

'P. J. Wan, M. Chittwood, C. M. Cater, "Determination of Residual 
Hexane in Solvent Extracted Meal," Food Protein RLD Center, 
Texas A&M University. 5 
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Analysis was done by placing the sample bottle into a sand- 

bath f o r  two hours at 125OC and then gradually cooling the sample 

to room temperature. A 1.0 m9. 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. 

I +Federal Register, Vol. 42, No. 16, August 18, 1977. 

I 6 
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APPENDIX A 

MEAL SAMPLING LOG SHEET 

A- 1 
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gPlant: Ralston-Purina Bloominqton, Illinois Date : 1 0 .  1979 

13; 1;;:;:: 2;;; 

! 9/26/79 
9/26/79 
9/26/79 I 

I 

1 @%;; 
i 
9/26/79 
9/26/79 
9/26/79 i 

r ::::::: 
I 9/26/79 

I 9/26/79 

. 9/26/79 

9/27/79 

9/27/79 
9/2 7/7 9 
9/27/79 
I 

Sample 
Time - Sample No. - Location Date 

711 Edible Cooled. 8/10/79 9:03 
712 Edible Cooled 8/10/79 9:03 
713 Edible Cooled 8/10/79 9:03 

714 Edible Stripper 8/10/79 9:09 
715 Edible Stripper 8/10/79 9:09 
716 Edible Stripper 8/10/79 9:09 

7 1 4  D . T .  8/10/79 9:11 
71@ D.T. 8/10/79 9:11 
719 D.T .  8/10/79 9:11 

720 A.D.  
721 A.D.  
722 A.D. 

8/10/79 9:15 
8/10/79 9:15 
8/10/79 9:15 

723 Final Meal 8/10/79 9:20 
724 Final Meal 8/10/79 9:20 
725 Final Meal 8/10/79 9:20 

726 Cooler 
727 Cooler 
728 Cooler 

8/10/79 9:17 
8/10/79 9:17 
8/10/79 9:17 

730 Edible Cooled 8/10/79 10:09 
731 Edible Cooled 8/10/79 10:09 
732 Edible Cooled 8/10/79 10:09 

733 Edible Stripper 8/10/79 1O:ll 
734 Edible Stripper 8/10/79 1O:ll 
735 Edible Stripper 8/10/79 1O:ll 

736 D.T. 
737 D.T. 
738 D.T .  

739 A.D.  
740 A.D.  
741 A.D.  

742l Cooler 
743 Cooler 
144 Cooler 

8/10/79 10:13 
8/10/79 10:13 
8/10/79 10:13 

8/10/79 10:15 
8/10/79 10:15 
8/10/79 10:15 

8/10/79 10:18 
8/10/79 10:18 
8/10/79 10:18 

Wet Wt. 
(9) 

1.35 
1.75 
1.78 

1.57 
1.62 
1.54 

1.77 
1.75 
1.58 

2.25 
2.55 
2.53 

2.39 
2.82 
3.27 

2.26 
2.82 
2.74 

1.56 
1.55 
1.54 

1.38 
1.61 
1.67 

1.87 
1.43 
2.06 

2.43 
2.81 
2.58 

2.87 
2.20 
1.98 

Wet 
(ug/9) 

1200 
1200 
1100 

1400 
15 0 0:. 
1500 

260 
400 
280 

190 
250 
230.i 

160 
140- 
120 

220 
180 
180 

1200 
1300 
1300 

1200 
1500 
1400 

260 
260. 
260d 

220 - 
2301 
220 

130 
190 
190 

Dry 
(ug/g) 

1400 
1300 
1200 

1600 

1700 

380 
570 
390 

2 30 
300 
270, 

190 
160' 
140 

260 
210 
210 

1400 
1500 
1400 

1500 
1700 
1600 

350 
350 
340J 

260 
250J 
260 

160 
220 
210 

1700~' 

' 0  Reanalysis of this sample yielded same results. 
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blant  : Ralston-Purina Bloominqton, Illinois Date : August 10, 1979 

k:::'. i s 
I 

/27/79 
/2 7/7 9 

I::::::; 

Sample 
Sample No.- Location Date 

745 
74 6 
747 

748 
749 
750 

751 
752 
753 

754 
755 
756 

757 
758 
759 

;:a 
762 

763 
764 
765 

766 
767 
768 

769 
770 
771 

Final Meal 
Final Meal 
Final Meal 

Edible Cooled 
Edible Cooled 
Edible Cooled 

Edible Stripper 
Edible Stripper 
Edible Stripper 

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

A . D .  
A.D. 
A . D .  

Cooler 
Cooler 
Cooler 

Final Meal 
Final Meal 
Final Meal 

Edible Cooled 
Edible Cooled 
Edible Cooled 

Edible Stripper 
Edible Stripper 
Edible Stripper 

8/10/79 
8/10/7 9 
8/10/79 

8/10/79 
8/10/'79 
8/10/79 

8/10/79 
8/10/79 
8/10/7 5 

8/10/79 
8/10/79 
8/10/79 

8/10/79 
8/10/79 
8/10/7 9 

8/10/79 
8/10/79 
8/10/79 

8/10/79 
8/10/79 
8/10/79 

8/10/79 
8/10/79 
8/10/79 

8/10/79 
8/10/79 
8/10/79 

77 @ D.T.  8/10/79 
773 D . T .  8/10/79 
774 D.T.  8/10/79 

775 A.D. 
776 A . D .  
777 A.D. 

8/10/79 
8/10/79 
8/10/79 

Time - 
10:20 
10:20 
10:20 

11:04 
11:04 
ll:.04 

11:07 
11:07 
11:07 

11:lO 
11:lO 
11:lO 

11:14 
11: 14 
11:14 

11:15 
11:15 
11:15 

11:19 
11:19 
11:19 

12:oo 
12:oo 
12:oo 

12:02 
12: 02 
12:02 

12:03 
12:03 
12:03 

12: 06 
12: 06 
12:06 

-9 Reanalysis of this sample yielded same results. I 

Wet Wt. 
(g) 

2.46 
2.74 
2. 3.7. 

1.88 
2.04 
1.88 

1.73 
1.86 
1.97 

2.06 
2.12 
2.09 

1.93 
1.87 
1.96 

2.79 
2.19 
2.23 

2.36 
2.19 
1.78 

2.03 
1.91 
2.07 

1.04 
1.36 
1.91 

2.42 
2.37 
1.87 

1.69 
2.37 
2.28 

130 150 
130 150 
140 150 

1 4 0 0 ~  1500" 
1300 1400 
1300 1500 

1500 1700 
1600 1900 
19oov 2200,' 

300 410 
320 410 
300 / 400 

210J 250' 
240 280 
230 260 

220 250 
160 180 
220 260 

150 170 
150 170 
14 0 170 

1200 .. 1300 

1300 1400 

1800 1400 
1200 1300 
1400j' 1600" 

180 - 240 
270 340 
280 260 

230 270 
220 250 
170 210 

12001 1500; 



DATA SHEET 

hnt: Ralston-Purina Bloominaton, I l l w  . Date: P AuqUSt 10. 1979 

Date Sample Wet Wt. Wet Dry 
Sample No.- Location Date Time (9) (ug/g) (ug/s) - 

10/5/79 
! 

10/5/79 
10/5/79 
10/5/79 

1 

~ 

\10/5/79 

778 
779 
780 

781 
782 
783 

784 
785 
786 

787 
788 
789 

790 
791 
792 

793 
794 
795 

796 
797 
798 

7950 

B O Z O  

800  
801 

803 
804 

805 
806 
807 

80B1 
809 
8101 

Cooler 
Cooler 
Cooler 

Final Meal 
Final Meal 
Finrl Meal 

Edible Cooled 
Edible Cooled 
Edible Cooled 

E3ib3 e Stripper 
Edible Stripper 
Edible Stripper 

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

A.D. 
A.D. 
A.D. 

Cooler 
Cooler 
Cooler 

Final Meal 
Final Meal 
Final Meal 

Edible Cooled 
Edible Cooled 
Edible Cooled 

Edible Stripper 
Edible Stripper 
Edible .Stripper 

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

8/10./79 
8 /I 0 ,'7 9 
8/10/79 

8/10/79 
8/10/79 
8/10/79 

8/10/79 
8/10/79 
8/10/79 

8/10/79 
8/10/79 
8/10/7 9 

8/10/79 
8/10/79 
8/10/79 

8/10/79 
8/10/79 
8/10/79 

8/10/79 
8/10/79 
8/10/79 

8 /10/7 9 
8/10/79 
8/10/7 9 

8/10/79 
8/10/79 
8/10/79 

8/10/79 
8/10/79 
8/10/7 9 

12:09 
:2 : 09 
12:09 

12:lO 
12:lO 
12 :10 

13:03 
13:03 
13:03 

13: 05 
13:05 
13: 05 

13:09 
1.3 : 0 9 
13:09 

13:12 
13:12 
13:12 

13:14 
13:14 
13:14 

'13:16 
13:16 
13:16 

14:02 
14 : 02 
14:02 

14:04 
14:04 
14:04 

8/10/79 
8/10/79 
8/10/79 

Reanalysis of this sample yielded same results. P 

14:07 
14:07 
14:07 

2.16 
1.97 
2.67 

2.08 
2.56 
2.13 

2.31 
1.80 
2.35 

2.01 
1.70 
1.88 

2.38 
2.43 
1.68 

2.45 
2.32 
2.72 

3.09 
2.77 
2.73 

2.02 
2.75 
2.47 

2.16 
2.34 
2.68 

1.98 
2.28 
2.10 

2.39 
2.12 
2.08 

170 

180 

130 
81 

120 

1 0 O O b  
1100 
1100 

1300 
1000 
1000 

220 
250 
250J 

200 1' 
180 
170 

170 
170 
180 

130 
110 
1200' 

210"' 

2500 

3000 

3600 - 
4400 
4400 

590 
760 
540 

- L a  -. /;; .2900. 

190 
2 4 0  *' 
220 

160 
92 
140 

1100 
1200 
1200 

1400 
1200 
1200 

280 
310 
310 4 

230' 
200 
200 

220 
190 
210 

150 
140 
140~. 

3000 
3000' 
3500 

4200 
4900 
4900 

760 
1000 
7 30 



DATA SHEET 

p l a n t :  R a l s t o n - P u r i n a  Blo- ' Date: w'-+ 1 " .  1979 

Date 
(4na lys i s  

0 /5 /79  
0 /5 /79  

.( 10 /5 /79  

0 /5 /79  
0 /5 /79  

' ~ 0 / 5 / 7 9  

6 .0 /5/79 
0 /5 /79  

.0/5/79 

0 /5 /79  & L0/5/79 

1::::;: 
. 10 /5 /79  

10/5 /79  

I 

Sample W e t  W t .  W e t  Dry 
Sample No.- Location Date T i m e  (9) (u9/91 ( w / g )  - 

811  
8 1 2  
8 1 3  

814 
8 1 5  
8 1 6  

8 1 7  
8 1 8  
8 1 9  

8 2 0  
8 2 1  
8 2 2  

8 2 3  
8 2 4  
8 2 5  

8 2 9  

8 3 1  300 
8 3 2  

3 
8 3 5  
8 3 6  
8 37 

A . D .  
A . D .  
A. D. 

Cooler 
Cooler 
Cooler 

F i n a l  Meal 
F i n a l  Meal 
F i n a l  Meal 

E d i b l e  C o o l e d  
E d i b l e  C o o l e d  
E d i b l e  Cooled 

E d i b l e  S t r ipper  
E d i b l e  Stripper 
E d i b l e  S t r i p p e r  

D.T. 
D.T. 
D.T. I 

A . D .  
A . D .  
A . D .  

Cooler 
Cooler 
Cooler 

F i n a l  Meal 
F i n a l  Meal 
F i n a l  Meal 

8 /10 /7  9 
8 /10 /79  
8 /10 /79  

8 /10 /7  9 
8 / 1 0 / 7 9  
8 / 1 0 / 7 9  

8 / 1 0 / 7 9  
8 /10 /79  
8 /10  / 7  9 

8 / 1 0 / 7 9  
8 /10 /79  
8 /10 /79  

8 / 1 0 / 7 9  
8 / 1 0 / 7 9  
8 / 1 0 / 7 9  

8 /10 /79  
8 / 1 0 / 7 9  
8 /10 /79  

8 / 1 0 / 7 9  
8 / 1 0 / 7 9  
8 /10 /7  9 

8 / 1 0 / 7 9  
8 / 1 0 / 7 9  
8 / 1 0 / 7 9  

8 / 1 0 / 7 9  
8 /10 /79  
8 / 1 0 / 7 9  

1 4 : l O  2 . 2 4  ' 1 7 0  2 1 0  
1 4 : l O  2 . 5 0  1 7 0  2 0 0  
1 4 : l O  2 . 2 7  1 9 0  L. 230  J 

1 4  : 11 2 . 8 6  1 8 0  210  
1 4 : 1 1  2 . 3 5  200  2 2 0  
1 4 : 1 1  2 . 6 1  180.;-' 210  u-' 

1 4 : 1 3  2 . 1 5  1 3 0  1 4 0  
1 4 : 1 3  2 . 6 4  118 1 4  0 
1 4 : 1 3  2 . 1 8  1 4 0  1 6 0  

1 4 : 5 8  1 . 7 0  9 7 0  1 1 0 0  
1 4 : 5 8  1 . 5 8  1 1 0 0  1 2 0 0  
1 4 : 5 8  1 . 9 5  1 1 0 0  1 2 0 0  

15:OO 2 . 0 1  1 1 0 0  1 2 0 0  
1 5  : 00 1 . 4 2  1 1 0 0 .  1 4 0 0  ./'' 
15:OO 1 . 7 3  1 2 0 0  1 3 0 0  

15:  02  
1 5 : 0 2  
1 5 : 0 2  

1 5 : 0 4  
1 5 : 0 4  
1 5  : 04 

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

1 5 : 0 8  
1 5 : 0 8  
1 5 : 0 8  

2 . 2 0  5 4 0  700  
2 . 3 8  9 8 0  1 2 0 0  
2 . 3 6  6 5 0  8 5 0  

2 . 3 9  1 5 0 0 4  1 8 0 0 "  
3 .08  1 4 0 0  1 6 0 0  
2 .64  1 0 0 0  1 1 0 0  

3 . 0 9  1 2 0 0  1 3 0 0  
2 . 6 8  1 2 0 0  1 4 0 0  
2 . 8 9  1 7 0 0  1 9 0 0  

2 . 1 3  1 0 0 0  1200 ,  
2 . 1 8  1 1 0 0  4' 1 3 0 0  
2 . 0 1  9 0 0  1 2 0 0  

@ Reanalysis  of t h i s  sample y i e l d e d  same resul ts .  I 
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