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CROWN IRON WORKS COMPANY 4mx3 1 2 2 9  TYLER STREET N E 
P 0 B O X  1 3 6 4  
M I N N E A P O L I S ,  MI". 55440  
U. S.  A .  
P H O N E  ( 6 1 2 )  7 8 1 - 3 1 0 1  
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May 22, 1979 

Ms. Audrey McBath 
EPA Mail Drop 1 4  
Research Tr i ang le  Park, NC 27711 

Dear M s .  McBath: 

Here is the copy of "5-Point Process ing  Ef f i c i ency  ..." as you 
requested;  p l ease  d i s t r i b u t e  cop ie s  t o  o t h e r s  a t  EPA i f  you wish. 
Also enclosed is a copy of my Apr i l  17, 1978 l e t te r  which is i n  
response t o  t h e  d r a f t  copy of "Control Techniques.. .". I f  it is 
of consequence t o  you I feel  that p o i n t s  numbered 2, 3, 4, 8, 10, 
11, 1 4 ,  and t h e  paragraph immediately fol lowing p o i n t  1 4 ,  are 
t h e  most s i g n i f i c a n t  and unresolved i s s u e s .  

P l ease  c a l l  i f  w e  can he lp  you again! 

S ince re ly ,  

George bhde r son  
Chief Engineer 

GA/ s p  
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. li -- 1 2 2 9  TYLER S T R E E T  N. E .  
P. 0 .  B O X  1364 
M I N N E A P O L I S ,  MI". S S 4 4 0  
U.  S .  A .  
P H O N E  ( 6 1 2 )  181 -3101  

A p r i l  17, 1978 

Ms. Kerr i  Brothers  
United S t a t e s  Environmental Pro tec t ion  Agency 
ESED. CPB (MD-13) 
Research Tr iangle  Park, NC 27711 

Dear Ms. Brothers:  

Thank you f o r  sending the  d r a f t  copy of "Control Techniques Guideline f o r  
t h e  Manufacture of Vegetable Oils", prepared by Pedco Environmental. We 
have reviewed the  d r a f t  and f ind  it t o  be  very comprehensive and of 
general ly  e x c e l l e n t  q u a l i t y .  Although t e c h n i c a l  d e t a i l s ,  percentages of 
streams, e t c .  tend t o  vary according t o  equipment design and operator  
technique, t he  d r a f t  copy is a very good genera l  engineer ing primer f o r  
t he  o i l s e e d  processing industry! 

As is hopeful ly  the  i n t e n t  of t he  d r a f t  copy. i t  has e l i c i t e d  a fev  
comments. They a r e  as follows. 

1. On page 2-25. mention is made t h a t  "Two types of continuous so lvent  
e x t r a c t o r  predominate.. ." followed by desc r ip t ions  of the 'Jer t ical  
basket  machine (no longer  i n  product ion t o  my knowledge) and of t he  

Our machine f i t s  n e i t h e r  ca t tgo ry ,  
and y e t  i t  is highly  s i g n i f i c a n t  in number o f  p l a n t s ,  cur ren t  sales, 
tonnage processed, etc.--as noted on o u r  enclosed l i s t i n g  of p l an t s .  
I also enclose  a COPY of %'?A 1\36, 1974, which  descr ibes  t h i s  machine 
on page 36-47 and 48. I doubt t h a t  ou r  competi t ive col leagues would 
apprec i a t e  a d e t a i l e d  d i scuss ion  of items w_e f e e l  t o  be advantageous, 
but  in t he  i n t e r e s t s  of balance and s ta te -of - the-ar t ,  t he  aforementioned 
sentence could be co r rec t ed  and a s h o r t  paragraph introduced t o  cover 
a "- ukghal lov-bed.  rectan_g~~a~oop_extractor" which has  no 
baskets  o r  cells  and has  a s t a t i o n a r y ,  se l f -c leaning  screen.  

Cz>otary ce l l ,  deep-bed machine. 

@ Adsorption by carbon beds has  been used on vent gas and has  proven 
s u f f i c i e n t l y  hazardous as t o  be removed i n  a l l  cases I am aware of in 
our  indus t ry .  
t h i s  danger. While vent gas n e c e s s a r i l y  passes  through the  explos ive  
range i n  adsorp t ion ,  d rye r  and coo le r  gases o r d i n a r i l y  would not .  
However. cons iderable  hazard would exist  if a desolvent izer - toas te r  
were t o  mistakenly dump hexane-laden meal in t h e  dryer .  The prospect  
dampens my enthusiasm f o r  some of t h e  suggested c o n t r o l  techniques.  
e s p e c i a l l y  on o l d e r  p l an t s .  (Draf t  copy page re ferences :  1-3. 3-10, 

Enclosed is a r e p r i n t  from an ar t ic le  which d iscusses  

6-1, 6-2.) 
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United S t a t e s  Environmental P ro tec t ion  Agency 
A p r i l  1 7 ,  1978 

I Page 2 

, 

@ Inc ine ra t ion  of 3 ,000-30 ,000  CFM from d r y e r  and coo le r  vents seem 
r i sky  i n  the  case of a malfunction o f  the  D.T.  
ope ra to r  in an o lde r  p lan t  had misguidedly run a D.T. w i t h  no "sparge 
steam" input  f o r  long enough p r i o r  t o  my a r r i v a l  t o  cause v i s i b l e  
hexane vapors on t h e  ground in t h e  v i c i n i t y  of the  D.T. discharge! 
Excess D.T. p ressure  or improper design can cause s i m i l a r ,  but  l e s s  
dramatic free-vapor d ischarges  cont inua l ly!  Precaut ions can be  taken-- 
but  what r i s k  is ever-present?  (Page reference:  1-3 .  e t c .  See a l s o  
2 - 3 3 . )  

I have seen where an 

0 I p resen t ly  have heard of  only one meal cooler  s t i l l  opera t ing  with a 
b a g - f i l t e r  on t h e  a i r  d i scharge ,  and it  is s a i d  t o  be a t  a very low 
a i r  flow-to-cloth r a t i o ,  s team-t raced ,  and "supposedly successful" .  
I a l s o  know one o t h e r  case where a f i l t e r  caused endless  t roub le  and 
vas  removed, bu t  it was not  a wholly des i r eab le  i n s t a l l a t i o n  because 
of the  t reatment  of  o t h e r  meal system, low volume, r e l a t i v e l y  cool  
a i r  streams. in t h e  same system. Cer ta in ly  the  d i l u t i o n  of dryer  (or  
cooler )  a i r  t o  lower t h e  R.H. would r equ i r e  heated a i r  and s i g n i f i c a n t  
expense in steam consumed. (Reference page 3-11 . )  

5 .  I n  combination, preceeding comments 2 ,  3 .  and 4 a r e  probably a major 
reason t h a t  "no at tempt  is made to con t ro l  so lvent  emissions from the  
desolvent ized f l a k e s  or meal". (Reference page 3 - 4 . )  S t r i c t l y  speaking 
competent ope ra to r s  do make the  a t tempt  by t h e  only proven and inher- 
e n t l y  s a f e  means in wide use: Proper  D.T. design and operat ion.  
Technology as descr ibed  may prove f e a s i b l e  t o  Improve on this emission, 
bu t  ope ra to r  r e luc t ance  t o  be t h e  guinea-pig is q u i t e  l og ica l .  

The miscella e n t r y  t o  a vacuum s t r i p p e r  is t y p i c a l l y  on t h e  order  of 
95% oil, which does not c a l c u l a t e  o u t  t h e  same a s  is implied in t h e  
s ta tement  "Approximately 80 to  90% ... evaporated in t h e  f i r s t  stage and 
second s t a g e  ..." (Page re ference  2-29.)  

F u l l  p re s s  opera t ion  t y p i c a l l y  does n o t  a t t a i n  2-4% oil i n  commercial 
press-cake. b u t  r a t h e r  4-6% with new equipment on common seed products.  
Higher percentages are o f t e n  noted w i t h  worn p res ses  or with d i f f i c u l t  
seeds.  (Page r e fe rence  2-21.] 

6 .  

7. 

Two items are d i f f i c u l t  to measure: Hexane trace concent ra t ion  in a 
steamy, dus ty  airstream such as a d r y e r  vent ,  and hexane t r a c e  concen- 
t r a t i o n  in D.T. meal. I n  t h e  f i r s t  ca se ,  t h e  e l e c t r o n i c  noses  ava i l -  
a b l e  e i t h e r  decay or plug  up f r equen t ly ,  and in t h e  second, t h e  "best" 
s c i e n t i f i c  methods c h a r a c t e r i s t i c a l l y  have given nonsense r e s u l t s  o r  
i n c o n s i s t e n t  r e s u l t s  by s e v e r a l  o r d e r s  of magnitude. Presumeably, it 
can be done, bu t  I a m  not aware of  f u l l y  r e l i a b l e  and q u a n t i t a t i v e l y  
accu ra t e  technology f o r  e i t h e r  case. (Reference page 1-3. 6 - 3 . )  

9 ,  On t h e  f i g u r e ,  i t e m  7 is c a l l e d  "Desolvent izer - toas te r  condenser" i n  
our  par lance  and "excess vapor condenser" in some cases .  
"evaporator condenser" is usua l ly  reserved  f o r  i t e m  11. 
page 2-7. )  

The term 
(Reference 
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United S t a t e s  Environmental P ro tec t ion  Agency 
A p r i l  1 7 ,  1978 
Page 3 

@ 
12. 

13. 

Reference 4 ,  page 2-30, Suggests f u g i t i v e  losses  can be t en  (10) times 
a s  high on small p l a n t s .  In re-reading my a r t i c l e ,  I cannot j u s L l f y  
t en  times and come up with a f a c t o r  c l o s e r  t o  three  (3) t o  f i v e  ( 5 )  
times. This  d i s p a r i t y  comes from the  f a c t  t h a t  i n  my a r t i c l e ,  i t  is 
not c l e a r l y  s ta ted  (in the  footnote  by an a s t e r i s k )  t h a t  the 0.60 to  
0.90 l o s s e s  o f  a good small  p l an t  are total p lan t  l o s s e s ,  not only  
f u g i t i v e  lo s ses .  

Reference 1 7 ,  page 4-7. it  should be  q u a l i f i e d  that  an 85% o r  grcn ter  
reduct ion is poss ib l e  only when a s i g n i f i c a n t l y  poor D.T. i s  replnced! 

I be l i eve  i n  a c t u a l  average ope ra t ion ,  oil w i l l  ca r ry  l e s s  than t h i s  
amount...but your survey probably has  more da t a  on which t o  base an 
es t imate .  (Reference pages 2-8. A-2.) 

Waste water  is not s t r i c t l y  p ropor t iona l  t o  so lvent  flow. It cumes 
l a r g e l y  from excess desolvent iz ing  steam and is more r e l a t e d  t o  f in i shed  
real  flow. (Reference pages 2-8. A-2.) 

Consider emphasis on monitoring only t o t a l  p l an t  so lven t  loss f o r  
poss ib l e  r egu la t ion .  V i r t u a l l y  a l l  l o s s e s  end up in t h e  a i r ,  an,] 
r a t h e r  s imple techniques could reduce uncertainty.  

In my personal  opinion.  economic i n c e n t i v e s  (perhaps through f ixed ,  gradu- 
a ted  economic p e n a l t i e s  f o r  excess Operat ing lo s ses )  a r e  more conducive 
t o  genuine coopera t ion  and progress  than  are t h r e a t s  of l e g a l  ac t ion  or 
forced ces sa t ion  of opera t ion .  Perhaps t h i s  d i f f e rence  is b e s t  r e f l u c t e d  
i n  t h e  poss ib l e  s u b s t i t u t i o n  of t h e  word "implinentation" f o r  the  ex ln t ing  
word "enforcement" wi th  accompanying changes in emphasis. I r e a l i z e  t h i s  
is not under t h e  immediate c o n t r o l  of t h e  authors . .  .but  the  r epor t  why 
wish t o  encourage, in form o r  word, its own means of app l i ca t ion .  

That completes our  c o l l e c t i v e  comments f o r  t h e  present .  
may be  eva lua ted  f o r  p o s s i b l e  mod i f i ca t ion  o f  t h e  f i n a l  d r a f t .  Once aga in ,  
i n  these  comments i t  should be noted t h a t  t h e  d r a f t  copy represents  4 grea t  
dea l  of very s o l i d  e f f o r t  and t h a t  w e  have come up wi th  very few coniment~ 
t o  improve upon it. 

Our major concern is t h a t  t h e  n e t  r e s u l t  be an accura te  p o r t r a y a l  of t h e  
problem. t h a t  it inc lude  a complete d i scuss ion  of t h e  b e n e f i t s ,  p r a c t i c a l -  
i t y ,  and hazards  of  c o n t r o l  methods, and t h a t  i t  encourage a p r a c t i c u l ,  
f l e x i b l e  and s imple method of monitor ing by both indus t ry  and, if neccasary,  
governrent. 

Thank you f o r  t h e  oppor tuni ty  to comment. 

Hopefully they  

Yours t r u l y ,  

George E. Anderson 
Chief Mechanical Engineer 

G E A / ~ S  

=c: ~ r .  Donald Henz. Pedco Environmental. 11499 Chester Rd.. Cincinnfi t i ,  OH 4 5 2 4 6  



5-Point Processing Efficiency For Best 
Results With Known Handicaps 

RY 
GEORGE ANDERSON 

Crown Iron Works Company 
Minneapolis. Minnesota 

T IS seldom true in any field of effort that  everything 

often the continual pressure to process above rated 
capacity, tn continue in spite of mechanical breakdown, 
to process without the rriont modem or efficient equip. 
ment or to operate on less than ideal raw material. In 
all cases, production must strive to do the best job pos- 
sible and to do so they must have a good idea of what is 
possible a t  a given production level with known handicaps. 
and what could .be done to  achieve better results. My 
grandfather. who passed on some time ago a t  age 86. 
wrote poetry during his la ter  years for  publication in  
various small, specialized news periodicals. I remember 
one concluding veme to a poem which dealt with racing 
sailboats, but really was  meant to apply in any  situation; 
the veme went as follows: “Any man can win with the 
wind a t  his back, but cheers to the man who can win on a 
tack”. 

I am not, myself, usually o r  primarily ,involved with 
plant operation. I have spent about six months total, out 
of the last eight years or so. in the operation of plants. 
usually during new plant s ta r t  up supervision or in  aome 
form of advisory capacity in an older plant. 

Most of my time is spent in the design and layout 
of extraction machinery. Consequently, I have much to 
learn about the details of long-term operations in com- 
parison to the experienced superintendent o r  seasoned 
operator. However, I have collected or calculated the 
data  I give below from books, from experience. and 
from operators, and arranged much of i t  in what  I hope will 
be seen a s  a simplified and easily usable format. 

Much of available information i s  hearsay, o r  it is 
spread out through many complex and seldom used 
references. If the informntion is not convenient and is 
not absolutely vital, i t  teiids to be forgotten. The follow- 
ing, then, is a point by point discussion of several aspects 
of solvent extraction, and in several of the  discussion 
points I have hopefully included such ready-to-use in. 
formation. My intention is to show some of the costa 
involved in wasteful situations. and to establish some 
criteria with which the superintendent and manager can 
evaluate their success in  usual circumstances. 

1 . .  18 ideal. In the oilseed extraction business there is 

I-SAFETY 

Lets begin our  point-by.point dixussion with the 
importance of safety in operations. Many good guidelines 
exist as to plant layout. equipment specifications, fire 
and explosion prevention, and the like. One of the  most 
widely known and recommended booklets is N F P A  X36. 
entitled “Solvent Extraction”, proeided by the National 
Fire  Protection Associarion. Another general guide is 
the well-known OSHA standards. These basics of property 
and equipment safeguarding and personnel safety are 
essential, and I think most cqmpanies are aware of them 

Placnlcd to the -1mn.l -tlw ol the Trh(-8~.ts 011 Ylll 
BvwrinllndrnU -l.tion. Dcemmbcr. 1976. Yemvhis. 

10 

This paper deals with the usual. rrawnsblc modern 
myatem for  the extraction of soybeans. and all of my 
da ta  r i l l  dcal most directly with soybeans: hoverer. 
t h e  same data usually will work in nearly identical 
fashion for cottonseed direct extraction. and may need 
only minor adjustments for application with other 
oilseeds. 

In particular. I am prescnting sume material which 
I hope will be of um tn th r  superintendent when the 
general manaKer asks why the residuals have risrn to 
1.5 per cent oil in  the meal, and the solvent loss has 
passed above 1.5 gallons per ton. With thin matcrial. 
the  superintendent should be able to defend himself. 
proving his operation is a brilliant success. but suffers  
from the obvious handicaps of his sizing and undersiz- 
ed equipment. Of course. I doubt that  any manager 
haa ever beliercd or properly appreciated such an  
excuse: typically they react to such reasonings by 
obseierring that  their data says a plant should a l w a ~ s  
run at twice capacity. a t  .6 per cent residual oil, 
and a t  .6 gallons per ton of solvent Iosa-GeorKe 
Anderson. 

a n d  try to follow them. Huwever. I am most concerned 
with the often casual attitude of personnel to day-to-day 
personal safety end the development of safe working 
habits. 

Many times while visiting mills I have watched plant 
personnel, on occasion the most valuable men in terms 
of experience, enter  a machine which is not positively 
locked out of operation. dip a hand in a moving conveyor 
to take a sample, or take some equally unnecessary chance. 
I n  one case I remember a -general manager mentioned 
that he had recently stepped off a 36-inch diameter. 
v-belt sheave only seconds before someone out  of his 
s igh t  started the attached 40 H P  motor. Much less 
happy endings can and do wcur, and of course there are 
consequences for  the  compnny 88 well as for  the man 
involved and his family. We probably all have taken 
our share of fwlish chances, and must keep this in mind 
a n d  impress the need for  d e  working h a b i b  on the 
personnel we associate with. I t  only takes  a second to 
lose the services of a vduable  employee, hopefully only 
temporarily. 

- 11-EFFXIENT liSE O F  RESOURCES 

A seeond production fa r tor  which is of importance to 
profitability is the elficient use of facilities, electrical 
power. steam. water and other resources. To place the costa 
of waste in  some economic perspective. each 100 horsepower 
wasted costa about 114.OUO per year in electrical energy 
plus  any  installation and maintenance costs. Each 1000 
pounds per hour of steam wasted in a typical operation 
will cost somewhere between $15,000 and $34.000 per 
year. depending on the cost of fuel for the boiler and 
whether variable costs other than fuel a r e  included. 

Efficiency depends upon several factors. Firs t  of all. 
the equipment must be efftcient in desip;n and adequate 
in  size so as to operate in the moat efficient capacity 

OIL MILL GAZETTEER 
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. range. For example. it is quite possible and occasionally 

demonstrated that  an  old. small desolventizer-toaster 
will have insufficient meal retention in the sparge or 
desolventizing decks. and a great deal of steam will 
bypass the  me*l and ao directly to the condensers; some 
excess of solvent may go cut  in the meal as well. On a 
1000 ton per day plant. n temperature rise of from 110 
deprees normal temperature to 185 degrees. measured 
a t  the DT main vent. can indicate a 3>00-pqund.per-hour 
steam waste o r  excess, at a ,  cost of $90.000 per year, 
(unless some steam heai is recovered in the f i rs t  stage 
evaporator). As another example, a D.T. which uses 35 
RPM sweeps would in some cases do a s  well a t  15 RPM, 
which might save over half the drive horsepower: if 15 
horsepower is saved. tha t  is $10,000 per year. I n  every 
case, of course. the savings hoped for in a modification 
to use less power must he balanced against the cost of 
the mddification and must be carefully designed to 
avoid undesired side effects such as unreliability or o p e r a  
tional complexity. 

Efficient operation also depends upon steady operation. 
During shutdowns and even during periods of continual 
minor production fluctuations there is a loss of efficiency. 
A plant can waste solvent. power, man-hours. Nined 
seed. production volume, operator morale. and all other 
desirables during downtime. Downtime and fluctuations 
also represent increased changes of operator error re- 
sulting in additional downtime o r  injury. To avoid 
downtime, it is necessary to establish a good preventive 
maintenance schedule. to have standby machinery o r  
personnel at critical points wherever possible, to have 
reliable and easily opamted equipment, to arrange 
the equipment in an  e a ~ y  to  control and fully accessible 
layout, to have all-hour repair capability. and to have 
personnel trained in smooth operation and habits of gen- 
era1 cleanliness. 

The skillfully run plant of any  age  usually will reflect 
planning and neatness in all phases and will tend to “make 
i t  look easy” in spite of P few sleepless niahts and the  
occurence of many of the common problems. 

1IISOI.VENT LOSS 
The third major point of profitable operation is solvent 

loss. Solvent loss is undesirable for  a variety of 
reasons including safety. pollution control, and supply 
shortage: however, its nmst important aspect@ i s  the 
cost of the wasted solvent. 

A t  a plant flowrate of 1000 tons per day an  excess 
loss of one-half gallon per ton will amount to about 160, 
000 gallons per year  a t  a c@st of roughly $65,000. 

Where does the solvent escape t o ?  Shown below is a 
table which lists the most common reawns for  solvent 
loss and gives some idea of the. amount typically lost 
in each area: 

Good Fai r  Poor Reason For Solvent Loss: 
Meal desolventizing 2 0  .40 1.20 
Oil flash .02 .06 .15 
Water discharge .02 .os 2 0  
Vent gas discharge 

Storage “breathing”. 

--- - 

8 2 2  (with mineral oil absorption) 

Vapor leaks. .02 .06 .E+ 
Liquid leaks. .02 .OB .15+ 
Startupslshutdowns. ’ ’ .02 .06 .15 
Downtime. .02 .06 .15 
Approximate Totals ow T.*- 2.97 

I n  smaller plants. these items are  proportionately worse 
and a good plant may he expected to  have losses of from 
OS0 to 090.  

FEBRUARY, 1977 

Some of these areas are as followr: Some part of the 
solvent entering the desolventizer.toaster will not be 
effectively removed by the steam. and will go out with 
the meal: I am quite sure I hare  seen plants where in 
excess of one gallon pel- ton is. 01’ had for some time. 
been continually lost in this fashion. Ususlly the cause 
is a combination of insufficient meal vdlume in the D.T. 
sparge deck and poor D.T. venting such that solvent 
vapors reach the lower decks and then are forced out 
under pressure with the meal. Even in B eo0d’D.T. it is 
doubtful that  solvent loss is ever negligible. 

A second place where %me solvent is always lost is 
in the oil; however, the desolventination of oil in the 
typical stripping column is not a difficult process. the 
laboratory tests on oil are generally quite frequent, and 
therefore this i s  usually a small loss. A third place 
where solvent i s  lost is in the waste water, most of 
which is condensed from the excess desolventiring steam 
from the D.T. If any care is taken a t  all to heat the water 
above 170 degrees F. prior to discharge to  the system. 
and to collect the vapors, this is also a negligible loss. 
Perhaps the second largest reason for solvent loss is 
the vent gas  discharge to atmosphere. Even with a 
properly operated m i n e d  oil absorption system there 
will often be a faint odor of solvent in the vicinity of 
the vent discharge. With the mineral oil system, losses 
might be as low as .06 gallons per ton, or 85 high as .2 
gallons per ton: if the system is obviously n m  very 
poorly, i t  would be quite possible to lose over .75 gallons 
per ton. If there is no mineral oil system, and only a 
refrigerated condenser. operating at about 40 degrees F ,  
losses of .35 gallons per  ton might be possible. If only 
a I5 degree condenser is operating, expect losses of 
over 1.0 gallon per  ton-and remember that  this is from 
this one source only, and must be combined with other 
plant losses! 

Another source of loss is in the so-called “breathing” 
of storage tanks, the slight pressurization during filling 
o r  during hot afternoon hours, and the slight vacuum 
during emptying o r  cool evenings. With the pressure 
changer a i r  i s  taken in and solvent laden a i r  is vented 
out  with each cycle. Thir loss i s  usually minor. and can 
be kept quite small by the use of special venting of the 
storage tanks. either silver painting or buried tanks. 
and by the avoidance of excessive filling or emptying 
of any  process tanks which contain solvent or miscella. 

Some solvent will also be lost due to vapor leaks. 
This can occur f o r  one of two reasons: either the leak 
allows a i r  t o  enter  the system. and the a i r  carries some 
solvent out  through the vent system, o r  the leak allows 
solvent vapor to exit iliivctly to atmosphere when the 
plant is momentarily under pressure--or in some plants, 
when the plant is continually under pressure. This can 
be very insignificant in a fairly t igh t  plant kept under 
slight vacuum; however. it  can, be well over .15 gallon 
per ton if the plant is less tightly under pressure. I t  
should be noted tha t  pullieg too large a vacuum is often 
as troublesome as not pulling any. because the high 
vacuum may periodically pull large gulps of a i r  which 
will then blind the condensers f o r  a few moments, c a u e  
i n g  the possibility of eyrling of the  plant ,  vent system 
from vacuum to pressure. with a resulting solvent loss 
and operator confusion. Liquid leaks a r e  obviously another 
potential reason for  solvent loss. The potential for  loss 
i s  unlimittd in this  case, except of course for the actions 
of plant personnel in attending to the little drips and 
seals and valve stems and worn elbows which appear from 
t ime to time. It should be noted that  a drip each second 
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from any source is likely to amount to  lo00 gallons 
in a year, at a cost of $500. 

Last, but not least, we have some loss of s o l k t  due 
to shutdowns, downtime. and startups. Naturally. solvent 
loss, on a gallon-p~r.ton.processed basis, is rather poor 
and in fact becomes meaninplesx during downtime because 
some losses continue. and there i s  no tonnage produced! 
Ho&ver, nctual g a l l ~ n r  losl per day may be surpririnply 
high durinr. these shutdowns and downtirn? situntions. 
Often there is a great deal of solvent lost because plant 
vapor seals are not as Pffective without meal in the 
system; sometimes large volumes of a i r  are swept 
through the SyLtem eith,:r intentionally or because it 
cannot be helped; on occasion the system is completely 
purged and steamed free of solvent. and the normal 
leaks and storage losses continue during downtime. 

Summarizing all of the  \-arious losses of a plant, it 
seems that  a very well run and well designed large 
plant could run with a total loss of about .39 gallons 
per ton; a smaller plant. less than 800 tons per day 
capacity, might do well to run with .60 gallons per ton. 
A poor result might be well over 1.2 gallons per ton. and 
dismal results of o\.er 4.0 gallons per ton have a t  times 
been noted. 

N-RESIDUAL OIL 

The fourth. and in this presentation. final point 
concerning profitable operation of a solvent extraction 
plant, is the topic of residual oil content of the meal 
produced. This is important because the oil left in the 
meal is sold for  the lower price per  pound of the meal. 
and also because the higher oil content of the meal will 
result in a lower protein percentage in the meal, which 
could at times be imiiortant. Once again. this topic 
will involve some data. shown at bottom of page, entitled 

"Residual Oil Contml in Solvent Extraction of Suybeans". 
The basic requirements for low residual levels are 

fairly simple. but in practice a re  overlooked surprisingly 
frequently. Preparation of the oilseed is highly important. 
with special eniphasin )n proper Conditioning and flak. 
ing: i t  is important to produce thin, uniform flakes with 
as few fines a s  possible. and then convey them to the 
extractor with il nlinimum of damnge. T h v e  must be 
little or no bypassing d t h e  flakinr. rolls by pieces of 
cracked soybean. and the flakes must not vary subdantial- 
ly from t h e  desired thickness. Then. the extractor must 
be pmperly designed and adjusted to give a thorough. 
countercurrent rashinr .  in stages. without "channeling" 
of miscella o r  solvent through only a part of the bed. 
The drainage must be a s  good a s  possible so as 
to remove the misrella rapidly as it becomes oil laden 
in order to remove as much a s  ponxible of the final 
miscella wash prior to discharge to the desolventizer. 
toaster. 

The final hexane wash n u s t  be very evenly distributed 
so as to wash off all of Ihe final miscella, because any  
miscella left in the meal will leave i ts  oil behind with the 
meal as desolventizing takes place. 

Finally, the extractor must be large enough to allow 
sufficient extraction time to attain low residuals. This 
t ime will vary somewhat with the type of machine. but 
with the Crown extractor on soybeans. we like to hare  
in excess of 30 minutes of useful time, or wash and 
final drain time, corresponding to about 38 minutes time 
f o r  the chain to  make a complete revolution through 
the  machine. With different products, the time for  
extraction is often greater. 
On our table "Residual Oil Control", you will find 

five tables of data, the f i rs t  of which relates the effects 
of extractor residence time and flake thickness on residual 

RESIDL'AL OIL CONTROL IN SOLVENT 
EXTRACTION O F  SOYBEANS 

BASIS: 160-F, 10'4% moisture conditioning; 138-F 
solvent; Crown extractor residuals measured in spent 
flakes and calculated on 12%% moisture meal basis; 

practical commercial-scale residuals. 

Table I.-FLAKE THICKNESS 

Thickness I Actual Flake FlonlExtractor  Capacity 

1.33X 1.OOX 0.80X 0.60X 

0.008" 0.40% 0.35 0.32 0.30 
0,010" 0.60 0.48 0.40 0.36 
0.012- 0.87 0.68 0.55 0.46 
0.014' 1.20 0.93 0.18' 0.61 
0.016' 1.60 1.23 1.03 0.81 
0.018" 2.40 1.10 1.32 1.06 

T a b k  2 - CRACKED BEAN BYPASS 

% (WT.) Unflaked Increase In Residual 

0% 0% 
0.5 0.10 
1.0 0.20- 
2.0 0.40 
3.0 0.60 

Table 3-EXTRACrION TEMPERATURE 

Temperature ('F) Incrrase In Reaidual 

140 0% 
130 0.05 
120 0.11 
110 0.24 
100 0.44 

Table M I L  CONTAMINATED SOLVENT 

54 Oil In Solvent Incre.se In Residual 

0 
0.5 
1.0 

0% 
0.25. 
0.50 

1.5 0.75 
2.0 . * 1.00 

Table S-SOLVENT IIINSE EFFE€TIVENESS 

% Mineella Removed Increase In Reaidual 

1UO% 0% 
90 0.20- 
80 0.40 
70 0.60 
60 0.80 

EXAMPLE: 0.78 + 0.20 f 0.25 f 0.20 = 1.48% expected 
residuals in a plant with many significant problems. 

OIL MILL GAZmEER 
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efferts of cracked bean bypassing of, the flakers. extrnc- 
tion temperature. oil contaminated solvent and solvent 
rinse effertivenesa. Note that  we assume cracked beans 
have been conditioned to I60 degrees F. and 10'1 per rent 
moisture, that  solvent is normally a t  138 degrees, t h a t  
the residuals are meu3u?cd in the spent ' f l akes  on a 
12'- per cent meal basis, that  a Crown extrartor is in 
use. and that  the results a re  felt to be practical to 
attain continually on a commercial basis and not an  
unusually good run. 

To use this table. enter on Table 1 the  actual average 
flake thickness being pmduced: i t  is important t o  spend 
some time in estimating this actual thickness average. 
because this is the usual place where errors a re  made. 
Measure the thickness ,f samples from both ends and 
the center beneath each set of flaking rolls and never 
assume the values on an  hourly log are  correct: that 
usual log entry showing ,012 inch flakes was probably 
last checked in 1962: Once the real thickness is establish- 
ed, then in the table KO across tha t  row to the  column 
which indicates the approximate level of capacity a t  
which the extractor is being operated-one and one-third 
timer i ts  rated capacity. at i ts  normal rating. at 80 per 
cent of rated capacity. or at 60 per cent of rating; 

Where the flake thickness row and operating level 
column intersect in the first table is given a god ap- 
proximation of the residual oil level to be expected if 
everything else is.being rim correctly. For  example. with 
a flake thickness of ,016 inches and an  extractor running 
a t  about 60 per cent of i ts  rated capacity. expect 
residuals in the spent flukes of about .81 per cent. 

However. several things can. also be wrong which could 
cause higher residuals. 13 indicated in the other four  
tables. If one flaker of four total has  a single bad 
cheek-plate a t  the end of the rolls. it may well bypass 
one per cent of the cracks without flaking: according to 
Table 2 this will add roughly .2 per cent to the ex- 
pected reaiduals. Similarly, if the  extractor i s  operating 
with cool flakes or solvent so that  the average ex- 
traction temperature is about 120' degrees. add another 
.ll per cent of residuals, because the cool temperature 
retards extraction. 

If there is a chronic problem of oil being entrained in 
solvent vapors in the distillation system and entering 
the iolvent SUDPIY such tha t  the solvent is one-half per 

. '  

cent oil, add .is per  cent to  our now suffering expect8 
tions. And if, for reasons of bad drainage of final miscell 
c because of maldistribution of the  final solvent was 

Filter can be C h n d  1- top 01 
tank r ~ t h o v t  d m l n b C  A NEW 2J HP. 

Lubbock Electric Co. 

thc last mircellu wash is nut completely removed - say 
that  only 80 per cent is removed-then ndd .4 per cent 
to our  expertntions. 

With all of these problems. perhaps it would hc tnow 
correct to say fears instpad of expectations. and in this 
case we shall have to live with 1.11 per rent spent ,flake 
residuals until someon? t:ikes the time 11, ncljurt few 
thines  in the plant! 

.. . . 
r o N r L u s i n N  

Please note that  in all of the data. the infornmtion is 
approximate and must be fairly general in application. 
t h a t  i s  to  rap  tha t  i t  may not f i t  prefeetly with your ex. 
perience. In some cases tliere may also be errors in my 
judgement in selecting of data from many, often con- 
flicting, sources. But I feel that i t  is useful 'to the 
superintendent and to his general mananer to have 
something to either t ry  for or disagree with. I t  is 
important for the sailboat helmsman to know if indeed 
he is winning on his partirular tack. or if he is merely 
goinn thmunh motions and b e h a  passed in the nieht. 
If these notes can SeNe to  help in any way. they h a w  
served their purpose. 

:r\ Compare quality ... 9 k . ComDare features.., 

PARSOMS gives you more of each - 
Parsons Gravity Flow Grain 
Cleaners feature no moving 
parts. Exclusive design simplifies 
installation and screen changes. 
Exclusive Built-In By-Pais 
eliminates n e e  for a separate 
by-pass section. There is less 
weight for the elevator to support 
and its overall height can be 
reduced. saving on the original 
and installation costs of the 
entire system. 
0 DOOR DESIGN allows easy 

access to all screens without 
tools. 

0 SAFETY EDGED SCREENS 
snap  into place for faster 
changes. 

0 SOUARE INLET eliminates 
need for round transitions. 

0 ENLARGED THROAT AREA 
reduces plugging and wear. 

SAMPLING PORT on outlet 
allows quick check of cleant 
grain. 

OUTLET eliminates elbows. 
cu ts  erection time. 

Models available lrom 5.000 ( 1  
30.000 BPH. Screen Dackaoe 

0 VERTICAL DISCHARGE 

"Quality nrvw c08to ae much a8 the money I! eavn." 
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