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ROIERT I. Cf.fFSSIN. Environmental  Hea l th  Specialist  

Re,warch TrianRle Institute. Research Triangle Park. North Grolina 

HE SUBJECT OF this paper is, I'm sure.of as much interesr 
to 011 mill superinrcndcnts and operators. LIS it was to the 

Environmental Protection Agency. I hope thar our rerearch will 
h of some use to the veactable oil industry We understand that 

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 solvent losses. 

T . .  . 
Z 
G a El - 
i 4 "a' one company is making plans for recovering solvent where pre. 

xntly no attempt is being made, possibly due. in parr. to our 
efforts. 

Lct me say just one thing abour who we arc and what we were 
doing. The RisearchTriangle Institute is a not-for-profit research 
p u p  that wascontracredwirh rheU.S. EPA fromapproximately 
December 1978 through May 1980 to develop new source per. 
formance standnrds for volatile organic compounds (in this case 
hexane) and parricularc emissions for the vegetable oil industry. 
Work was terminated in May of 1980 and no standards were 
developed or recommended. These standards were to affect only 
new plants or plants that underwent major ceconstm~tion, but 
such a standard could h a w  provided guidance 10 individual states 
in regulating both new and existing vegetable oil plants. This 
paper does not, however. represent EPA policy and the author is 
fully responsible for the presentation and interpretation of the 
data. 

T e s t i n g  P r o g r a m  Design 

Meal S a m p l i n g  a n d  Analysis 
EPA's Emission Measurement Branch (EMB). within theoff ice  

of Air Quality Planning and Standards (OAQPS). developed 
both a meal sampling routine and an analytical PrMedure 
based upon the work of  Dupuy (1.2) and w a n  et (3). the 
latter here at Texas A&M University. From June 18 through 
August 10, 1979, RTI and another EPA contractor visited eight 
soybean plants to collect meal samples. These eight soybean 
plants weresampled, each for seven houts.wirh triplicatesamples 
taken hourly a t  each sampling poinr. The sampling points of 
interest were the meal discharges from the DT. meal dryer. meal 
c d e r .  and milling, plus appropriate points in the edible flour 
sysrems. 

Earlier, solvent emissions tests had been performed ar two 
plants: one during December 1978 and another during March 
1979. whenmealsamples werealsocollected. TheDecember 1978 
meal sampling was neither as extensive nor as systematic as that 
described above, and the results are nor considered 10 be valid. 
partly due to it being rhe first ~ C S I  and bugs needed to be workrd 

Table 1 summarizes the resting program. A rangcof plant sizes 

addition to soybean meal. All but two plants are locared in the  

Table 11 summarizes the results of the meal sampling and 
analysis program. There is a weak statistical association between 
the overall rcporred losses of solvent and the measured solvent 
residue in rhe mealfollowingtheDT. This isbelicvedtobe morca 
reflection of rhc difference between reported loss and acrual loss 
during sampling than a lack of assxiation between meal residual 

Early in the contract soybean mills were selected as the target 

wet, those of you working with cortonseed. sunflower seed, or 
peanurs should find out results of interest. too. 

The EP.\ rerring program was designed to find out how much 

sampling program was undertaken with the idea that a standard 
might bedeveloped thar would place a limit on the hexancconrcnt 
of the meal exiting the desolventizer-toaster (DT). As will be 
discussed in a moment. the meal sampling program did not 
provide data rhai accurately reflected solvent losses. I t  did. 
however, provide useful information on where hexane is being 

industry. No testing was performed at other oilseed mills. How- out of the system. 

and ages was selecred. Threeof the plants produced cdiblc flour in 

Midwest. and al l  process only soybeans. 

*.. . 
, I:.; .. . . I ,  
I:., ... hexane was being lost at various points in the process. A meal ; I t '  

...- 
, 

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

Patar.t Pmdlns 

motor and automatically control the feeder drive to maintain a pre- 
set precent of load. 
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 
oilseed processing industry. 

Addirwnal featureJ: 
1. Dust t ight,  vibration protected enclosure. 
2. Viewing po r t  for visual observation of AC ammeter. 
3. Key lock select switeh for security protection. 
4. Automatic shut down on overload. 
5. Compatible with most variable speed drives. 
6. Uncomplicated installation and calibration. 

For more information contact: 

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

Area r ! e  1806) 747-3861 - 
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I and UYL.~JII  p h r  S O I Y ~ ~ C  loss. The ,uybcm cump;mici urwirlrd 
solvent loss recurds thJr were b w d  on J rwu-wrrk CLI unr-monrh 
average. D i i l y  hexme inventories rypic~lly do nor reilecr usage. 
The IWU plants with rhe largrsr reporred hexane Iusses ore pkJflIS 
char pnduceediblesoy flour. P l i m  D stands our f rom theorhers. 
This p l m r  musr nut have been operaring normi l l y  ar rhe rimeof 
sampling. The hexane residud in tlir VT meal irrelf rqulls 8 

sulvenr loss of nearly one gallon per tun of suybrins. 
Rcforc making m y  further judgrmrnr ibour rhcsr results one 

impurranr ficr musr be mrnrioned, After rhe meil samples were 
collected rhry were rhen chilled and rrored unril analysis would be 
perfurmed. The problem is char mosr simples were nor ondyzed 
for munch or more. W e  inay have lost sumc v i lu ib le  d i m  bt.- 
CGUX uf the delay. Huwcver, I chink we can rilvige some infur- 
macion f rom rhrse meal samples. 

Fifteen triplicate simples were analyzed at  different rimer. For 
emmplr .  there were a iew DT ssmplrs inilyrrd a h ~ r  eifihr L W  

ninedays drrr (hesimple, werecollecred, Orhrr simples r&en L)I 

[he ~ ~ i n c .  t imu 2nd place were analyzed r h w  w iuur w w k s  later 
and h i o s r  wirhour rxcrpr iun chose analyzed 1:wr bhowcd lower 
hexane rrsiduols. As you can see in Figure I rhrrc appears IO be a 
definire trend downwards wirh  time. Another intrresring obser- 
vation is those simples w i t h  higher inirial residuals showed 3. 
.more dr im i r i c  loss. ur reduced drrecrion. of hexane afrer d d i -  
r iun i l  rronge. 

EPA sml inorher conrractor invesrigored chis apparent de- 
gradation of  hexane in soybem meil 2nd found under labor- 
atory cundirionr rhar [he hexane was not Iosr after sroragc 
periods of D month or more. There was nor il problem of leaking 
borrles. They concluded char romerhing abour rhe solvenr extrac- 
t ion 2nd desulvenrizing process irself created certilin conditions 
whcrethe hexane was modifiedorboundrothemellrorharirw~r 
nor derrcted under analysis. 

This discussion about analysis and sampling is mennr IO sup- 
pori the idri that the residuals reported in Table 2 are probably 
lower chin rhe accual levels. How much below the m u a 1  levels 

A O . I  . '  
11 1.75 5." 

FIGURE 1: 
EFFECT OF STORAGE ON MEASURED HEXANE RESIDUAL 

(Qiplicale samples analyzed aller dillerenl slorage pr iodl )  
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we cannur n y .  However. werhuuld beable romakesumereawnable 
judgements about whac the resr rrsulrs mean. Additional informa- 
rion char we should lwk at. along wirh rhe meal residuals data, arc 
the hexane emission results. The Yenis sampled were :he I )  main 
vent following a mineral o i l  scrubber. 2) the dryer exhausr stack. 
and 3) rhe coder exhaust srack. We are fairly confidenr thar the 
resulrs reflect the actual levels found PI rhe rime of resting. 

Table 3 does show 3 few things. I believe. Firsr of all, the main 
vent when properly sized and conrrolled by P mineral o i l  system 
does nor conrribure grenrly IO rhe overall solvem losses. Unfor- 
tunarely, there were some sampling equipment problems wich 

TABLE I - SUMMARY 01- SOYHKAN PI.ANT TISTS 
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removing [he hexane and would dso expl i in  why so l irrle hexme 
was found in the main vcnc. given char [he rwu solvcnr recovery 
sysrems IC Planrs J 2nd D a m  designed for equil efficiencies. A l l  
cooler Y ~ I S  shuwell  l i t r k  hexane bcing driven utf rhr m r d  in the 
c0,,1er. 

Interprerarion 
Rrrurning io rhc m e d  sunpling resulir 2nd in  lighr uf rhe vent 

rcsdrs 1 wi l l  irrempr :v makc some jdgrmenrs as ro rheir 
mrming.  The m r d  rullecred frum rhr discharge end uf the DT 
shows hrxinccunrcnrs ringing from 0.03 rone i r l yuneg~ l lonper  
run. If we luok jus ac ihure planrs rh i r  appear ro h i v e  been 
uperir ing normil ly. ix.. rhrow our Planr D for rhr rrisons 
menr iund  eulirr. ~ n d  exclude planis char produce flour, the 
range is from .0 I  p l l u n b  tu .?I gallons per run. In orher words. 
from 15 per cenc IO Ill prrcrnr uf rhr rural reported loss wils found 
in rhe mril cxiring rhe DT. These usrimires are probably low 
beciu~e of (he sioragc problem d r c d y  discussed. Thus. under 
steady smcr cundiriuns. rhr mrd is c i r ry ing away a sizeable 
porrion of rhe c u 1 ~ 1  hexane Iuss, bur probably nor 1 grcir majoriry 
oi rhr loss. 

Anarhrr inrrrrsring p i n r  is rhr avenge prrcrnr~gr luss of 
hexane acro>s rhe Jrycr. On rhr itvr.r;tgr. ippwximarcly me-rh i rd  
uf [he l i e x i n ~  rcr idud was IUS d r e r  p d i n g  rhwugh chu dryer. 
This may  niic be tou a i p i f i c m r  in rerms of 10131 solvrnr I h s .  but 
in rhe case of 1'1:htic D ir wxb o v e r  fwr-ranrhs of a gdlon, 2nd ihis 
i s  confirmed by thc nrdrly iuur-lrnth, of 1 gallun char was iwnd 
ar i ts dryer vent. So under conditions whrrc rhe DT is  nor cffi- 
cienrly drsulventiring, a large amounr of hexane apparenrly wi l l  
bedriven off in thedryer. Nut havingsrudiud rhrsmckedcookeror 
even Schnrcken rubes. 1 s  found in many cottonseed oil mills. I 
cannvr say i f  chis is likely IO happen in rhese cypes of dryers. bur 
I would 3ssume hexane wuuld cunrinue to be driven off in 
significinr imouncs i f  DTs >re noi rfficienrly desolvenrizing. 

Where is rhe remainder of rhe solvrn~ going? I f  we c m  account 

fur only 50 per cent ~ r f  rhr hrxdnc in the imrd cxirinfi rhe DT and 
another i ivc pcr c w t .  11.1's ~ t y .  umi ing i n m  rhr vent , y ~ . m .  rhcre 
need IO be uclicr places whew the hexane i, 10,c. Some is  nul 
recovered from rhr oil. bur our WSN found onlv r r n r ~  ~ m m n r s  in 
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tb crude'oil. Likewise. wastewater was rested a t  two plants and 
only tiaces were detected. There appears tu be no reason for 
hexane IO be los t  via oil or  wuastcw~tcc under normal conditions in 
I &ell designed plant. 
'khat remains is the contribution of fugitive emissions and 

shutdown or breakdown losses to o v e r d l  plant losses. In  our 
attempts to add up the admittedly crude estimates olhexone losses 
via meal. main vent oil. and wvastewvater. we assigned additional 
hexane losses of 20 to 25 pr cent for fugitives and shutdown and 
breakdowns. It could bc even higher. for a l l  rhese assigned esti- 
mates should reflect well designed and oper3tedsolventexrracrion 
mill. 

A plant that is losing more than one gallon of hexane per tonof 
5 4  i s  definitely open for improvemcnts in one vr more of the 
following areas: 

I )  desolventizing, 
2) vent system. 
3) oil desolvcntizing, 
4) maintenance of seals, gaskets. valve stems. etc.. 
I )  purging sysrems with solvent recovery. 
I wi l l  leave to rhe enginecrs and plant managers the task of 

improving solvent recovery with plenty of help from escalating 
prices for solvent. I hope the information presented here w i l l  
prove to be valuable. 
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Prncnted to the Short Course for Oil Mil l 0perators.Tcxar A k M  
Universiry. CollCge Station. April 1981. 

Silly R. Lesfer Joins IMPCO 

Effective July 1. Billy Lester joined the 
engineering staff of Industrial Metal 
Products of Phoenix, Arizona. Billy is 
theson of past IOMSAPresident 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 01 his graduation was employed by Plains 
Cooperative Oil Mill. 

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

In making this announcement Boyce Davis, president 
01 IMPCO. said that he is vety pleased to have Mr. Lester 
back with their company and that he will playa vital role in 
the company's growing involvement in the oilseed 
processing industry. 

e .c.' 

\( 

Secretary01 Agrlcullure John R. Block has announced that the 
Food Safely and Ouallly Servlce will be translerred to the juris- 
diction 01 m8Islent Secmtay C.W. McMllllan. FSQS and the Agri- 
cultural Marketing Service will then be reorganized to emphasize 
the depaoment's marketing lunctions. Under the reorganization. 
the commodity services program will move from FSQS lo AMs. 
where it was located prior lo 1977. 
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