Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary
Point and Area Sources. APA42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section. The file name

"ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2. The reference may be
from a previous version of the section and no longer cited. The primary source should always be checked.

AP-42 Section Number: 9.11.1

Reference Number: 10
Title: Investigating Sources of Hexane
Emissions

Chessin, R. L.
Oil Mill Gazetteer

August 1981



EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



- TECHNICAL
A ARTICLES

Investigating Sources Of Hexane Emissions

HE SUBJECT OF this paper is, I'm sure, of as much interest

to oil mill superintendents and operators, as it was to the
Environmental Protection Agency. 1 hope that our research will
be of some use t0 the vegetable oil industry. We understand that
one company is making plans for recovering solvent where pre-
sently no actemnpt is being made, possibly due, in part, to our
cfforts,

Let me say just one thing about who we are and what we were
doing. The Research Triangle [nstirute is a not-for-profit research
group that was contracted with the US. EPA from approximately
December 1978 through May 1980 to develop new source pet-
formance standards for volatile organic camnpounds (in this case
hexane} and particulate emissions for che vegetable oil industry,
Work was terminated in May of 1980 and no standards were
developed or recommended. These standatds were to affect only
new plants or plants thar underwent major reconstruction, but
such a standard could have provided guidance to individual states
in regulating both new and existing vegetable oil plants. This
paper does not, howevet, represent EPA policy and the author is
fully responsible for the presentation and interpretation of the
dara.

Testing Program Design

Eatly in the contract soybean mills were selected as the target
industry. No testing was petformed at other oilseed mills. How-
ever, those of you working with cottonseed, sunflower seed, or
peanuts should find our results of interest, too.

The EPA testing program was designed to find ouc how much
hexane was being lost at various points in the process. A meal
sampling program was undertaken with the idea that a srandard
might be developed thar would place a limit on the hexane content
of the meal exiting the desolventizer-toaster (DT). As will be
discussed in a moment, the meal sampling program did not
provide data that accurately reflected solvent losses. It did,
however, provide useful information on where hexane is being
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lost. Noel Myers (see report, July issue) visited most of these
plants while we were collecring meal samples and should provide
an idea in his paper of what can and is being done by companies to
minimize soivent losses.

Mea! Sampling and Analysis

EPA’'s Emission Measurement Branch (EMB), within the Office
of Air Quality Planning and Standards (OAQPS), developed
both a meal sampling rowtine and an analytical procedure
based upon the work of Dupuy (1,2) and Wan et al. (3), the
[atter here at Texas A&M University. From June 18 through
Avgust 10, 1979, RTI and another EPA contractor visited eight
soybean plants to collect meal samples. These eight soybean
plants were sampled, each for seven hours, with triplicate samples
taken hourly at each sampling point. The sampling points of
interest were the meal discharges from the DT, meal dryer, meal
cooler, and milling, plus appropriate points in the edible flour
systems.

Earlier, solvent emissions tests had been performed atr two
plants: one during December 1978 and another during March
1979, when meal samples were also collected. The December 1978
meal sampling was neither as extensive nor as systematic as that
described above, and the results are nor considered to be valid,
pactly due to it being the first test and bugs needed to be worked
out of the systern.

Table 1 summarizes the testing program. A range of plant sizes
and ages was selected. Three of the plants produced edibie flour in
addition ro soybean meal. All but two plants are located in the
Midwest, and all process only soybeans.

Table Il summarizes the tesults of the meal sampling and
analysis program. There is a weak statistical association between
the overall reported losses of solvent and the measured solvent
residue in the meal following the DT. This is believed tobe morea
reflection of the difference between reported loss and actual foss
during sampling than a lack of association between meal residual

Is your machinery working at 100% capacity? If not, you need a Loadmaster Control,
The Loadmaster is a control designed to monitor the load of a drive

set precent of load.

= LI O

Patent Pending

motor and automatically control the feeder drive to maintain a pre-

The Loadmaster is capable of monitoring any size load and improving
power factor and efficiency on AC Motors by maintaining 100% load.
The Loadmaster has been tested and in use for two years in the tough
oitseed processing industry.

Additional features:

. Dust tight, vibration protected enclosure.

. Viewing port for visual observation of AC ammeter.
. Key lock select switch for security protection.

. Automatie shut down on overload.

. Compatible with most variable speed drives,
Uncomplicated instailation and calibration.

For more information contact:

Brandon & Clark Electric Company, Inc.
3623 Avenue H —— Lubbock, Texas 79404

Area Code (806) 747-3861
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and overall plane solvent loss. The soybean companies provided
solvent luss records that were based on a two-week to one-monrh
average, Daily hexane inventories typically do nor reflect usage.
The rwo plants with the largest reported hexane losses are plants
thar produce edible soy flour. Plant D srands oue from the others,
This planc must not have been operating normally at the time of
sampling. The hexune residual in the DT meal itsclf equals »
solvenr loss of nearly one gallon per ton of suybeans.

Before making any further judgement about chese results one
importane fact must be mentioned. After che meal samples were
cellected they were then chilled and stored until unalysis would be
pecformed. The problem is chat most samples were not analyzed
for a month or more. We may have lost some valuable data be-
cause of the delay. However, | think we can salvage some infor-
mation from these meal samples.

Fifteen triplicate samples were analyzed ac different times. For
example, chere were a few DT samples analyzed abour eight or
aine duys after the samples were collected, Orher sumples tkenae
the sume time and place were analyzed three w four weeks baer
and almost without exception those analyzed luter showed lower
hexune residuals. As you can see in Figure | there appears tobea
definite crend downwards with cime. Another interesting obser-
vation is those samples with higher initial residuals showed a

‘more dramatic loss, or reduced detection, of hexane after addi-

tional storage.

EPA and another contractor investigated chis apparent de-
gradation of hexane in soybean meal and found under iabur-
atory conditions that the hexane was not lost afrer storage
perivds of 2 month or more. There was not a problem of leaking
butcles. They concluded thar something about the solvent extrac-
tion and desolventizing process itself created certain conditions
where the hexane was modified or bound to che meal so that it was
aor detected under analysis.

This discussion about analysis and sampling is meant w sup-
port the idey that the residuals reported in Table 2 are probably
lower than the actual levels. How much below the actual levels

FIGURE 1:

Errect OF Storace ON Measureo Hexane Resiouat
(triplicate samples analyzed after dillerent storage periods)
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we cannut say. However, we should be able to make some reasonable
judgements about what the test results mean. Additional informa-
tion thar we should look at, along wich the meal residuals dara, are
the hexane emission results. The vents sampled were the 1) main
venr following a mineral oil scrubber, 2) the dryer exhaust stack,
and 3) the cooler exhaust stack. We are fairly confident thar the
results reflect the actual levels faund ac the time of testing.
Table 3 does show a few things, | believe. Firstof all, che main
vent when properly sized and concrolled by a mineral oil system
does not concribute greatly o the overall solvent losses. Unfor-
tunately, there were some sampling equipment problems with

TABLE 1 — Summary Or Sovsean Prant Tests

Suck Waste
Appruximate Size Meal Sampling, Water il
Plang Tuns/ Day Time of Visit Samples Hexune Samples Samples
A <} 0K Summer 1979 X
B <100 Summer 1979 X
C 1,500- 2,000 Summer 1979 X
1y =500 Spring 1979 X X X b ¢
I >1,000 Summer 1YY X
F 21 OO Summer Y79 X
¢ 1,504- 2,000 Summer 1979 X
H 1,5¢0)- 2,000 Summer 1979 X x X
1 1,500 2 006 Summer 1979 X
] 21K Winwr (1978-79) X X X
s
B TABLE 11 — Meat Sameune Rusunrs
Reporwed Tutal
Hexune Luss Number of
, (grallons/ wn Samples Per Average Measired Hexane Levels, PEM [n Soybean Meal
Plaun seed)}® A - Site
Fash Final
DT Dryer Couler Milling Desalventizing Couling Ldible
A 0.3 L 1 H 110 s
I I T 2 90 3060 349 9% 1,760 1469
< [E] 21 20% o RO
b 0.85 - 15 3,309 1665 1,500 9% .
I 22 f ke 1% 240 149 9% LI Y
F [$1] 2] Y9 1094 35000/ 37 % 493 b
G (4] 2 20% sy 199
H .4 21 11 105 9 75
| 5 2 HHO 60 [0} s
it 0.7% O B0 005 IHY

» Only 3 samples collected. b Pust flash be, 15 samples. « Pust full desulventization, 6 samples. J Many fewer samples, preat variation i Juplicare samples,

*Provided by suybean plant representative.
NOTE: Coaversion Froror—100 ppm 2 003 gallons of hexane residualfton of suybean provessed.
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testing the main vent ar Plane H and the resulting daca tor che
main vent are not presented for they are invalid,

The dryer vent duta are cricical to understanding where hexane
is dost. Aguin the resting program had shortcomings in thut one
plant could not be tested for dryer hexane enussions dug 1
operating and design fearures, Looking at the resulrs from Planes
Jand 1 we see greatly different estimates of hexane emissions. |
believe these emissiun are in proportion to the amount of hexane
that is betng carried vut of the DT. Plane I3 had high levels of
hexane in DT meal. This implies that che DT was nor effectively

TABLE III — Vint Stream Test Risuits

(Gullons Solvent Emirtted/Ton Suybeuan)

MAIN VENT ctallowing mineral il scrubber)

Planc ) Plani H Plant D
Q2 Sample prublents u.
QU Nu repurtable data. n.ul
aus 0.01
[21h] 0.02

U avp VO avge
DRYER

Plune § Plant H Flanu D
(IR
nai
[Fit} NOT 2y
v TESTED {1}

& 36

.05 avg. 038 avp,

COOCLER
Plant | Plant H Plant D
0.03% ol
>0.01 0.004 0.2
>0.01 0005 VO
ul (HHE XDV
>0.010 Q1Y 2 N
A0 avg D00 avp DS g

removing the hexane und would alsu explain why so little hexane
was found in the main vent, given that the two solvent recovery
systemns at Plancs | und D are designed for equal efficiencies. All
cwoler vents showed lictle hexane being driven off the meat in the
couler.

Interpretation

Returning 1o the meal sumpling results and in light of the vent
results | will atcempr 1o make some judgements as o their
meaning. The meal collected frum che dischacge end of the DT
shows hexane contents ranging from 0.03 o nearly one gallon per
ton. If we look just ar those plants that appear o have been
uperating normaily, i.e., throw ouc Plane D for the reasons
mentioned earlier, and exclude plants thae produce flour, the
range is from .09 pallons w .25 galluns per ton. ln other words,
from 15 per cent to 50 per cent of the total reported loss was found
in the meal exiting the DT, These estimates are probably low
because of the storage problem already discussed. Thus, under
steady state conditions, the meal is carrying away a sizeable
porrion of the totul hexane luss, bur probably not x grear majority
of the loss.

Another interesting point is the average percentage loss of
hexane across che dryer. On the average, approximarely one-thicd
of che hexane residual was luse after passing through the dryer.
This may not be tow significent in terms of wreal sulvent loss, but
in the case of Plane D it was over four-tenths of a gallon, und this
is confirmed by the nearly fuuc-tenths of a gallon that was found
at its dryer vent. So under conditiuns where the DT is nort effi-
ciently desolventizing, a large amounr of hexane apparently will
be driven off in the dryer. Not having studied the stacked cooker or
even Schnecken tubes, as found in many cottonseed oil mills, |
cannot say if this is likely to happen in these types of dryers, bur
I would assume hexane would continue to be driven off in
significanc amounts if DT's are noc efficiently desolventizing,

Where is the remuinder of the solvent going? If we can account
fur ooly 50 per cent of the hexane in the meal exiting the DT and
another five per cent, let's say, coming from the veac syscem, there
need 0 be other pluces where the hexane s lost. Some is oot
recovered from the oil, but vur cests found enly trace amounts in

We manufacture an extensive range of wear resistant parts
for all makes of Screw Presses used in the Animal Fats
and Vegetabie Qil Processing Industries.

We can solve
your Wear-Part
problems

We guarantee quick and reliable deliveries. in addition, we
hold stock on many standard items. ‘

Our' products are of the highest quality ensuring excellert
product lifetime and maximum cost effectiveness.

Our agencies are situated world-wide and our
technical staff are always available to
discuss your problems on site,

Egon Keller GmbH & Ca.
P. Q. Box 1403 50 - D-5630 Aemachaid 1 + W.-Gammary
Tolaphone (02191} B8 27 - Talex §.513 473 - Telegrama kolorkek

Carl Aug, Picard GmbH & Co. KG
m P.0. Bax 14 {4 40 - 0-5610 Aemachek 1 - W, Germany
Teiephoae (0:2191) 87 01 - Telax 8 513 908 - Tolegrama picerd]

% Part-Depots:
CA Picard Ing,

305 Hill Brady Road - P.O. Box 550 A - Batlle Creak, Ml 43015 P.Q. Baa 11327 * Knoxviile, Tenn, 37915
Telephone: 616-862-2231 - Teiex: 224404 - USA aA
Alloy Specialists of Marshall Inc.
Jalterson Road

Marshall, Teass 75670
Telephone 214-938-§794 USA

B & R Supply
Teisphanae: 615-584-8331 - U

G A Picord Inc,

1710 8. Guihrie-Sulls 'X*

Des Moines, lowa 502168 |
Telsphons 515-268-3702 USA
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the crude’oil. Likewise, wastewater was tested at two plants and
only trices were detected. There appears to be no reason for
hexane to be lust via oil or wastewater under normal conditions in
a well designed plant.

"What remains is the contribution of fugitive emissions and
shutdown or breakdown losses to overall plant losses. In our
atternprs to add up the admitredly crude estimates of hexane losses
via meal, main vent oil, and wastewater, we assigned additional
hexane losses of 20 to 25 per cent for fugitives and shutdown and
breakdowns. It couid be even higher, for all these assigned esti-
mates should reflect well designed and uperated solvent extraction
mill.

A plant that is losing more than one gallon of hexane per ton of
seed is definitely open for improvements in one or more of the
following areas:

1) desolventizing,

2) vent system,

3) oil desolventizing,

4) maintenance of seals, gaskets, valve stems, etc,,
3) purging systems with solvent recovery.

I will leave to the engineers and plant managers the task of
improving solvent recovery with plenty of help from escalating
prices for solvent. | hope the information presented here will
prove to be valuable.

REFERENCES
1. Dupuy, H.P., and S.P. Fore, JAQCS 47:231 (1970),
2. Fore, S.P. and H.P. Dupuy, Ibid. 49:129 (1972).
3. Wan, P. . et al, Ibid. 54:542 (1977}.

Presented to the Short Course for Oil Mill Operators, Texas A&M
University, College Station, April 1981.

Billy R. Lester Joins IMPCO

Effective July 1, Billy Lester joined the
engineering staft of Industrial Metal
Products of Phoenix, Arizona. Billy is
the son of past IQOMSAPresident Bill and
Lela Lester.

Billy and his wife Beth along with their
four children have resided in Phoenix for
the past five years. Billy is a 1975
graduate of Texas Tech University in Lubbock and at the
time of his graduation was employed by Plains
Cooperative Gil Mill.

He first joined IMPCO in 1976 working on dust control
system design. In 1978 Billy joined the engineering staff of
Anderson Clayton Co., Oitseed Processing Division, in
Phoenix. For the past three years, his responsibility has
been in the area of air and water pollution controland was
also involved with new project construction at the various
ACCO mills.

In making this announcement Boyce Davis, president
of IMPCO, said that he is very pleased to have Mr. Lester
back with their company and that he will play a vital rolein
the company's growing involvement in the oilseed

processing industry.

Secretary of Agriculture John R. Block has announced thatthe
Food Safety and Quality Service will be transterred to the juris-
diction of Asslstant Secretary C.W. McMililan. FSQS and the Agri-
cultural Marketing Service wili then be recrganized to emphasize
the departiment’s marketing functions. Under the recrganization,
the commodity services program will move from FSQS to AMS,
where it was located prior to 1977.
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_7Ea ".  For simple_access, Ferrell-Ross mills
SI v have a split-housing design. wWhen

worn rolls need re-
grinding, new corriga-

removab' tions or replacing, the
l‘Ol IS.’. main housing splits for easy roll

removal. There's no need to re-

. move feeder boxes, spouting or

F-R MillS' steamers, we've earned our rep-
: ; utation by precision
EXCIUSIV-E design manufacturing a
CUtsS maintenance complete line of
. cracking, grinding,

and downtime ., ning ana flaking milis
for many different applications and capacities.
Choose roll, pin or vibratory feeders for
precise feed control. Every roll is custom-made
to our uncompromising standards, using chilled
cast-iron rolls mounted in double-row spherical
bearings. For complete information, write

Ferreil-Ross, P. Q. Box 26468, Oklahoma City, 0K
73126; (405 ©72-5501.

Rolier mills + Steamers « Coolers « Negative-pressure
air systems « Gyratory sifters/screeners « Continuous
bucket elevators = Live bin-bottoms

-BLOUNT ferrell-ross
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