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FIG. 5. Phase transition points for soaps of various moisture 
contents shown by electrical resistance vMues. (L, Mm etc., 
refer to corresponding points in Figure 2.) 

seem to indicate phase transit ions at about 50 ~ and 
40~ which were not found by McBain. 

Thiessen and Stauff (5) have noted tha t  there are 
phase changes near  the melt ing point of the constitu- 
ent f a t ty  acids in a soap and have named this the 
"geno typ ie  po in t . "  Since fa t ty  acids in cmnmercial 
soap have a melting point around 40~ the hori- 
zontal line at this t empera ture  in F igure  5 may  be 
the "geno typ ic  po in t . "  

Studies with single pure  soaps (7) have shown tha t  
transit ion points are pract ical ly  independent  of water  

content. For  the sodium soaps of laurie to stearie 
acids, conductivity decreased to a minimum between 
80 ~ and 90~ af ter  which it s tar ted to increase again. 
This effect was independent  of the kind of f a t ty  acid 
or water  content. I t  appears  that  these effects may 
predonlinate at around MI~ of F igure  2. 

Summary 

Electrical resistance values are reported for  soaps 
of various moisture contents. Marked changes in re- 
sistance were found at 40-50~ Below this temper-  
ature the logar i thm of conductivi ty is a l inear func- 
tion of inverse temperature ,  and the slope of the curve 
is pract ical ly independent  of water  content. Above 
40 ~ resistance is markedly  affected by the water  con- 
tent  of the soap. For  soaps containing 12--30% water, 
heating and cooling curves show definite maxima and 
minima in electrieal resistance values. This effect is 
less obvious in soaps containing' more than  30 % water. 
The phase transi t ion points estimated f rom resistance 
measurements  are in good agreement  with those de- 
duced f rom other physical measurements.  
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Flash Desolventizer 
Protein Flakes 

Operation to Produce Soybean 

O. L. BREKKE, G. C. MUSTAKAS, M. C. RAETHER, and E. L. GRIFFIN, 
Northern Regional Research Laboratory, 2 Peoria, Illinois 

S OYBEAN PROTEIN FLAKES are useful  for  m a n y  in- 
dustr ia l  applications, for example, in p repar ing  
pIywood or paper-coat ing adhesives. However  

flaked, hexane-extraeted soybeans are not suitable un- 
less precautions are taken to minimize denaturat ion 
because of heat t rea tment  incurred in the desolventiz- 
ing operation. Previous results obtained by  Belter  
et  al.  with a flash desolventizer indicated tha t  such a 
uni t  is well suited to hexane removal without  exten- 
sive protein denaturat ion (2). However  the effects 
of process variables were not studied;  moreover aged 
soybeans with par t ia l ly  denatured  protein were used. 
The present  investigation was under taken to establish 
desirable process c~nditions for flash desoDentizing 
hexane-extracted flakes without  significant protein 
denaturat ion.  Soybeans f rom a eurrent  harvest  were 
used. 

The flash desolventizer process employs superheated 
vapors  in direct contact with solvent-wet feed to pro- 

1 Presented at  the meet ing of the American Oil Chemists'  Society, 
l~ernphis, Tenn., Apri l  21-23 ,  1958. 

U This is a labora tory  of the Nm'thern Utilization l~esearch and  De- 
velopment Division, Agr icul tura l  Resea rch  Service, United States De- 
pa r tment  o f  Agricul ture.  

vide the heat  required for  vaporizat ion of solvent and 
to convey solids through the desolventizing tube to a 
eycl(me separator.  A major  port ion of these vapors  
is reheated and recycled, and the remainder  is sent 
to a condenser. This desolventizing process combines 
certain features of a horizontal, vapor  type  of desol- 
ventizer (4) with those of a flash or pneumatic  con- 
veying drier.  

The performance of a flash deso.lventizer is deter- 
mined by several factors that  control the heat  t ransfer  
rate  and consequently the rate at which ~ntrained sol- 
vent is vaporized. One of the most impor tan t  is the 
direct contact obtained between solids and superheated 
vapors  whereby the flakes'  extensive surface area is 
ful ly  used for  heat t ransfer .  Turbulen t  vapor  flow 
in the desolventizing tube and a high t empera tu re  
differential at the solids inlet also increase the rate. 
As the solids are simultaneously dried and carried 
to the cyclone separator,  the t empera ture  differential 
progressively decreases. Meanwhile solvent and mois- 
t a re  evaporat ing f rom the solids moderate  the lat- 
t e r ' s  t empera ture  rise. The high heat- t ransfer  rate, 
combined with the thin flakes, permits  rap id  solvent 
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removal while subjecting the solids to elevated tem- 
pera ture  for  only a few seconds. By cooling imme- 
diately, damage to the heat-selzsitive proteins is held 
to a mininmm. In  the flash desotventizing system a 
high degree of solvent removal  is obtainable even 
though the solvent is vaporized into an atmosphere 
of its own vapor.  

Materials and Equipment 
Cleaned soybeans, No. 1 grade, Clark variety,  of 

seed qual i ty  f rom the 1957 crop were processed one 
to three months af ter  harvest.  They were conditioned 
to 11% moisture, cracked, par t ia l ly  dehulled, heated 
under  mild conditions, and flaked in pi lot-plant  prep-  
arat ion equipment.  The flakes averaged 9:5% mois- 
ture and 0.009 in. thick with a s tandard  deviation 
about 0.003 in. They were extracted wi th  commer- 
cial hexane (b.p. 150-160~ in a continuous coun- 
te rcur ren t  extractor  to a residua] oil content of 1.3 
to 0.4%, dependiug upon the solids feed rate. The 
extracted flakes were drained about 90 sec. on an 
inclined drag  conveyor to 35-40% total  volatiles, 
t ranspor ted  by a 4-in. screw conveyor, and discharged 
through a choke feed into the solids inlet of the flash 
desolventizer. 

A flow diagram for  the flash desolventizer is shown 
in F igure  1. The ductwork for  the system consisted 
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FLOW DIAGRAM OF FLASH DESOLVENTIZER 
Fro. 1. Flow diagram for flash desolventizer and cooling units. 

of 3-in. i.d. galvanized-steel tubing, which formed a 
closed circuit with a 250-elm. turboblower, a single 
pass shell-and-tube heat  exchanger, and a 20-in. diam- 
eter cyclone separator.  A conventional 3-in. sheet 
metal  tee was used as the solids inlet in the duct, 
and the distance to the cyclone was 24 ft. A 3-in. 
gate valve in the blower suction line controlled the 
recycle vapor  flow. Vapors  to the condenser were 
wi thdrawn on the discharge side of the blower. De- 
solventized solids, at t empera tures  of 160-230~ 
were discharged f rom the hot cyclone separator  
through a ro ta ry  feeder valve direct ly into a cool air  
stream. This air  s t ream provided rapid  cooling to 
minimize heat-induced protein denatura t ion and si- 
multaneously conveyed the product  through 30 ft. of 
4-in. o.d. duct  to another  cyclone separator.  The in- 
s tal lat ion 's  evaporat ive capaci ty was approximate ly  
73 lb. of hexane and 31~ lb. of water  per  hour when 
operated with a recycle vapo.r t empera ture  of 310~ 
and a vapor  velocity of about 66 ft . /sec. The vapor  
t ranspor t  lines, blower, and cyclone separa tor  were 

wrapped  with s team t racer  copper tubing and cov- 
ered with magnesia insulation. 

Experimental Operation 
Equi l ibr ium test periods were either 1 or 1~ hr. in 

length af ter  steady-state conditions were reached, 
based upon recorded vapor  tempera tures  at  the cy- 
clone inlet  and outlet and the solids inlet. The 
equipment responded quickly to any changes, and 
often only 15-30 rain. were required to reach equi- 
l ibrium. A valve in the vapor  take-off line was throt-  
tled to mainta in  essentially atmospheric pressure at  
the solids inlet as measured by  a water  manonleter. 
This pressure fluctuated about +--- 2 cm. A small 
s t ream of carbon dioxide gas was introduced into 
the side por t  of the solids inlet tee to minimize entry  
of superheated vapors  into this por t  because, upon 
condensation, these vapors  in terfered with proper  
feeding of the solids, increased the desolventizer load, 
and induced addit ional  protein denatura t ion because 
of the higher moisture level. With  a suitable feeding 
device this gas s t ream is not needed. Steam at 120 
p.s.i.g, was used in all t racer  lines with the exception 
that  none was used for  the desolventizing duct, and 
the pressure in those wrapped  around the hot cyclone 
separa tor  was reduced to 15 p.s.i.g, to approach adi- 
abatic conditions. 

Vapor  velocity measurements  were made with a 
Pi to t  tube. To determine the recycle vapor  compoM- 
tion, hexane and water  were condensed f rom a sample 
of the hot vapors,  and an Orsat  analysis was then 
made of the nonco]ldensable portion. A composite of 
samples taken hour ly  of the extract(>r feed was used 
for  the moisture and Nitrogen Solubility Index  (NSI)  
determinations. The decrease in NSI  values in sub- 
sequent processing steps was used to measure the 
extent of protein denaturat ion.  Spot  samples for 
analysis were taken of the extracted, drained flakes, 
and of desolventized solids f rom just  below the ro ta ry  
valve and a f te r  the air  cooler. The hot desolventized 
solids collected for  NSI  determinations were rapidly  
cooled on a metal  t ray.  

Desolventized solids tempera tures  were measured 
below the ro t a ry  valve by  a thermoeouple in a cup 
ar ranged for  external  manipulatio.n. 

Total volatiles determinations, i.e., for  moisture and 
solvent (M&VM), were made by the A.O.C.S. Official 
Method BA-2-38. NSI  values were obtained by a 
modification of the method of Smith and Circle (5) 
with the water-solids mixture  agitated for  2 hrs. in a 
25~ constant t empera tu re  bath  with flat-blade pad- 
dles driven at  125 r.p.m. 

The residual hexane content was est imated by a 
spectrophotometric method, based upon absorption in 
the ul traviolet  by benzene, which appeared  as a con- 
t aminan t  in the hexane. The absorption determina- 
tion was made on an iso-octane solution used to 
extract  hexane and benzene f rom the solids. T h e  
method was calibrated against  samples containing 
known amounts  of hexane. 

The effects of recycle vapor  temperature ,  recycle 
vapor  velocity, and solids feed rate were studied. 
Recycle vapor  tempera tures  were varied between 
225 ~ and 310~ vapor  velocities of approximate ly  
45, 55, and 66 ft . /see, at the solids inlet were used, 
and flaked soybeans were fed to the extractor  at rates 
f rom 50 to 200 lb. /hr .  The feed of de-oiled, solvent- 
wet flakes to the desolventizer is calculated to be 
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about 18% more than these rates. Moisture content 
of the extractor  feed was maintained essentially con- 
stant,  and the length of the desolventizing tube was 
not changed for  these tests. 

The lowest vapor  velocity used was the minimum 
observed to prevent  momenta ry  deposition of solids 
at the solids inlet. The highest velocity was obtained 
with the 3-in. gate valve set wide open. 

Results and Discussion 

Total volatiles in the hot desolventized solids var ied 
between 2.4 and 9.7%, depending upon processing 
conditions. Correlation between M&VM and solids 
t empera ture  is shown in F igure  2. At  low feed rates 
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FIG. 2. Correlation between desolventized solids temperature 

and total volatiles content. 

the solids were dried much more than necessary. As 
the feed rate  was increased, the desolventizer work 
load and moisture and volatiles content of the product  
na tura l ly  increased. For  the 200 lb. /hr ,  rate the total 
of volatiles was about 9%, which is sl ightly higher 
than  desired as will be shown later. For  a given solids 
temperature ,  the expected range in M&VM is repre-  
sented by the heavy, broken lines, pa ramete r s  A and 
B. Within  this range  the volatile content is influ- 
enced by vapor  velocity, vapor  temperature ,  and sol- 
ids feed rate. The three solid lines represent  results 
obtained at  a solids feed rate  of 150 lb. /hr ,  with vapor  
velocities of 66, 55, and 45 ft . /see. Fo r  a given recycle 
vapor  t empera ture  the greatest  amount  of evaporat ion 
na tura l ly  was obtained at the highest velocity. As the 
velocity was  decreased to 55 and then to 45 ft./see., 
the total  volatiles increased an approximate  0.75% 
in each ease. For  each of the three solid lines, the 
point lying on paramete r  A represents a recycle vapor  
t empera tu re  of 305~ Other points on the 66 f t . /  
see. line represent  progressively decreasing vapor  tem- 
peratures  of 270, 250, and 230~ In  this case a 75~ 
decrease in the recycle vapor  t empera tu re  resulted in 
an approximate  2% increase in the total  volatiles. A 
shorter t empera ture  range was covered with the other 
velocities. 

Of par t icular  importance is the residual hexane 
content of the hot desolventized solids. The correla- 
tion with tempera ture  is represented in F igure  3, 
and with M&VM in F igure  4. Opt imum conditions 
for  hexane removal  were obtained by heat ing desol- 
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FIG. 3. Correlation between desolventized solids temperature 
and residual hexane content. (Legent  for symbols s~me as 
Fig. 2.) 

ventized solids to about 170~ and reducing their  
M&VM to about 7.5%. Fu r the r  removal  of vola- 
tiles resulted in little addit ional hexane removal. 
About one-half of the desolventized solids gave posi- 
tive results in a so-called " p o p "  test, but  the results 
did not correlate with the residual hexane analysis. 
No s tudy was made of the means for removing the 
0.3% or so of residual solvent. 

The influence of solids feed rate upon total vola- 
tiles of the desolventized solids can be seen in F igure  
5. With  the highest vapor  velocity and an inle t  vapor  
tempera ture  of 300-310~ the total content of vola- 
tiles gradual ly  increased f rom 2.4 to 6.6% as the 
solids rate  was increased f rom 50 to 200 lb. /hr .  A 
comparison of curves I, I I ,  and I I I  indicates that  
changing the vapor  velocity about 20 ft . /see,  has as 
much influence upon removal  of volatile mat te r  as a 
75~ change in the vapor  temperature .  

A correlation between inlet vapor  t empera ture  and 

CORRELATION BETWEEN RESIDUAL HEXANE CONTENT 
AND M. & V. M. IN DESOLVENTIZED SOLIDS 

0.8 
~o.7 - / 
-~06 
x<O.S - 

~0.3 zx 
nO.2 

o l -  
o.( I I I I I I 

2 4 6 8 Io 12 

M. & V. M. IN DESOLVENTIZED SOLIDS, % 

FIG. 4. Correlation between residual hexane content an4 mois- 
ture and volatile mat ter  in desolventized solids. (Legend for 
symbols same as Fig. 2.) 

the t e m p e r a t u r e  differential between outlet  vapors  
and desolventized solids is shown in F igure  6. While 
this correlation applies only to our installation since 
such a change as using a longer dcsolventizing tube 
undoubtedly would have decreased the t empera ture  
differential, correlations of this type can be used for  
design purposes. I t  may  be noted that  vapor  velocity 
and solids feed rate  had no influence on differential. 

Approximate ly  two-thirds to three-fourths of the 
over-all t empera ture  drop for  the vapors  occurred in 
the desolventizing duct  and the remainder  i n  the 
cyclone. Thus a major  port ion of the evaporation 
occurred in the duct, and much of it undoubted ly  
occurred near  the solids inlet. 

In  any pneumatic  conveying operation some attr i-  
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FIG. 5. Influence o2 solids feed l~te, recycle vapor tempera- 
ture, and velocity upon moisture and volatile matter in desol- 
ve~tized solids. (Legend for symbols same as Fig. 2.) 

tion can be expected. Because soybean flakes are fri- 
able, some gr inding na tu ra l ly  occurs. The extent to 
which the solids arc reduced in size is shown by the 
sieve analysis in Table I. Fo r  this test the extractor  
was operated at a solids feed rate of 200 lb./hr. ,  and 
the desolventizer was operated at the highest vapor  
velocity and an inlet vapor  t empera ture  of 265~ The 
data  indicate appreciable  breakage of the flakes into 
particles that  pass a 20-mesh sieve but  only a small 
increase in mater ial  passing a 200-mesh sieve. This 

T A B L E  I 
Sieve  Analys is  of Deso lven t ize r  Solids 

C u m u l a t i v e  % r e t a i n e d  
U. S. s t a n d a r d  
s ieve n u m b e r  

8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
14  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
60 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

200  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

P a n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Feed  Solids f rom 
hot  cyclone 

1 7 . 0  

43.2  2.1 
74 .0  16 .4  
9 0 . 4  50.8  
96 .6  79.8  
98 .4  89.2  
99 .9  97.5  

1OO.0 100 .0  

at t r i t ion causes no disadvantage when the soybean 
protein flakes are ground before being used, as is the 
normal  case. 

The average N S I  value for  spent flakes enter ing the 
desolventizer was 91.5%. Product  NSI  values for  
mater ial  desolventized at maximum flake tempera tures  
between 160 and 190~ (6 tests) and pneumat ica l ly  
cooled ranged between 87 and 92% and averaged 
89.4% for  an over-all average loss of about 2.1 NS[  
units. This decrease is about the same as that  re- 
ported for  commercial soybean processing operations 

wherein a horizontal, vapor  type of desolventizer was 
employed (3). When  high-solubility protein flakes are 
desired, this desolventizer is followed by  a deodorizer 
operated under  vacuum (1).  

At tempts  were made to correlate the product  NSI  
values with volatiles content and t empera tu re  of the 
flash-desolventized solids, inlet and outlet vapor  tem- 
peratures,  hexane /water  rat io  for  the recycle vapors,  
and vapor  velocity, but  no consistent correlation could 
be obtained. Certain da ta  indicate tha t  the N S I  value 
decreases roughly one percentage point for  every 
10~ rise in the desolventized solids t empera ture  be- 
tween 160 ~ and 190~ There  is also some indication 
that  the N S I  value decreases a~s water  vapor  content 
of the recycle vapors  increases, but this effect was 
not fu l ly  established, l~{aterial sampled before the 
pneumatic  cooler had N S I  values averaging  0.7 unit  
higher than the product.  

In  all this work some air  was drawn into the system 
through the ro ta ry  valve below the hot vapor  sepa- 
ra tor  al though the vacuum in the cyclone seldom ex- 
ceeded 20' cm. of water. The resul tant  concentration 
of recycle vapor  noncondensables var ied f rom 15% 
for  the highest solids feed rate  to 60% for  the lowest. 
A limited number  of tests were made to learn the 
effect of changing the sys tem's  pressure level to elimi- 
nate entrance of air. Both vapor  and solids temper-  
a tures  rose immediately,  and the recycle vapor  non- 
condensable content dropped to 1-3%.  Tempera tu re  
of the desolventized solids increased 15-18~ and 
of the outlet vapors  10-15~ A var ia t ion in solids 
feed ra te  had no appa ren t  influence on this tempera-  
ture rise. Operat ion under  this pressure also in- 
creased total  volatiles in the desolventized solids by 
approx imate ly  1% and residual hexane content by  
0 15-0.2o%. 

In  these same tests the product  NS][ value decreased 
about  seven ra ther  than the expected two units. Pa r t  
of this addit ional  denaturat ion was a t t r ibuted to the 
solids being heated to 205-220~ which is ra ther  
high. When the solids t empera ture  was lowered to 
190~ in one test, the NSI  value showed a decrease 
of a little more than  three units. The lower solids 
tempera ture  undoubtedly was a contr ibut ing factor, 
and the presence of less steam in the recycle vapors  
possibly also minimized denaturat ion.  

A few tests were made with one-year-old soybeans 
f rom the 1956 crop. These na tura l ly  were a little 
lower in their  initial N S I  value, but  the actual  N S I  
decrease was comparable= to that  obtained when using 
beans f rom the 1957 crop.. The degree of solvent re- 
moval also was not affected by age of the beans. 
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:FIo. 6. Correlation of inlet vapor temperature with tempera- 
ture differential between outlet vapors and desolventized solids. 
(Legend for symbols same as Fig. 2.) 

C o s t s  

Table H lists the equipment  required for  flash 
desolventizing and cooling operations in a solvent- 
extraction plant  which processes 100 tons of soybeans 
daily into soybean protein flakes. Fo r  this estimate 
the following assumptions were made. Desolventizer 
feed contains 7.5% moisture and 35.0% hexane, and 
the product  7.2 and 0.3%, respectively;  vapor  veloc- 
i ty  at solids inlet, 100 ft./see., recycle vapors  enter 
the desolventizing zone at  345~ and leave the cyclone 
separa tor  at 230~ For  every pound o~ valatiles- 
and oil-free solids, 4.55 lbs. of recycle vapors  are used, 
a ratio, that  is in the range employed for  some pneu- 
matic conveying driers. F o r  the cooling operation it 
was a ~ u m e d  that  solids are cooled f rom 180 ~ to 
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T A B L E  I [  

Es t imated  ~nves lment  Cost of F lash  Desolver~tizer an4 Cooler 

Es t imated  
E q u i p m e n t  del ivered 

COSt a 

Desolventizer  Uni t - - -Tota l  cost $15,000 
Superhea te r :  steel tubes and shell, fixed tube sheet, 300db. 

work ing  pressure  shell, 1,330 sq. f t  ................................... $ 5,500 
Gas booster :  2,920 efm. of hexane and steam vapors  at 

230~ 1.0 p.s.i, differential ,  wi th  30 h.p. exp.-proof 
motor and two 10-in. expans ion  jo in ts  ................................ 3 ,300 

Desuperhea~er-condenser:  tube and shell, fixed tube  sheet, 
150-lb. work ing  pressure  shell, steel shell, copper tubes, 
150 sq. f t  ............................................................................. 1,000 

Solids ro ta ry  feeder valves  ( 2 ) :  8-in., bronze construction.  
wi th  1 h.p. exp.-proof gear nlotors ..................................... 2,000 

Cyclone collector: low resistance-type, mild steel, gas-tight,  
to handle  3,700 elm. of hexane-steam vapor  .................... 1,200 

Dus t  filters (2)  : simple, i n t e rmi t t en t  duty  cloth filter, gas- 
t ight ,  for h a n d l i n g  780 cfm. of hexane-steam vapor,  at 
230~  ..................................................................................... 700 

Solids in le t :  Ventur i - type  section with 10-in. vapor  inlet  
and outleL steel .................................................................... 300 

Pipe  and f i t t ings :  100 ft. of 10-in. i ron pipe for desolventiz- 
~ng duct  and recycle vapor  s:ream, necessary we l ' t iu  
flanges, ells, and tees ........................................................... 1,000 

Cooling U n i t - - T o t a l  eost $4,800 
Cyclone collector: low resistance-type, mild steel, to haudle  

3,000 cfm. of air  .................................................................. 300 
Solids ro ta ry  feeder va lve :  for  use with above cyclone, 8-in. 

size, w i th  a~ h.p. exp.-proof gear motor .............................. 800 
Dus t  fiIter: cloth-type, cont inuous,  automatic,  to handle 

3,000 cfm. of a i r ;  exhaust  f an  and 7.5 h.p. exp.-proof 
motor and d r ive  included .................................................. 2,800 

P ipe  and f i t t ings :  60 ft. of 14-in. pipe, i nc lud ing  necessary 
welding" ells and flanges, 15 ft. of 14-in. diam. sheet 
metal  duet, and solids in le t  .................................................. 900 

Desolvent iz ing and eooling equ ipment  delivered ...................... 19.800 
Allo\va~<;e for ins ta l la t ion,  43% of delivered cost .................. 8,500 
Allowance for p i p i n g  and electrical wi r ing ,  36% of del ivered 

cost ......................................................................................... 7,100 
Allowance for ins t rumenta t ion ,  5% of instal led cost of 

equipment  .............................................................................. 1,400 

TOTAL cost of equipment  .................................................. $36,800 

" 1957 basis. 

140~ with air entering at 95 ~ and leaving at 125~ 
and an air  velocity of 40 ft . /see. 

The cost of steam, cooling water, and labor for a 
flash desolventizer should be essentially the same as 
for other types of oilseeds desolventizing equipment  
that  employ steam as a source of indirect  heat. The 
electrical power requirements may  be a little more 
but will be balanced by lower maintenance costs for 
this simpler equipment with fewer moving parts .  Ap- 
proximate ly  1 gal. of hexane per  ton of product  is 
required as make-up solvent, over and above the 
the amount  required to cover the usual solvent loss. 
This added quant i ty  increases the product  eost only 
slightly. 

Summary and Conclusions 
The flash desolventizing process removes hexane to 

produce high-quality, essentially undenatured,  soy- 

bean protein flakes for industr ial  uses. The most prac- 
tical level of solvent removal  is achieved when solids 
are heated to 170-190~ and dried to a mois ture  and 
volatiles content of 7-8%.  The desolventized solids 
should then contain less than  0.5% residual hexane. 
In  desolventizing extracted, par t ia l ly  dchulled, high- 
qual i ty  soybeans, the N S I  value of the solids will be 
decreased by only about two or three percentage 
poiuts. When two-month-old soybeans or those f rom 
the preceding' crop year  are desolventized, no differ- 
ence is noted in either the degree of protein denatura-  
tion incurred or the residual hexane content of the 
product.  Fr iable  soybean flakes na tu ra l ly  are sub- 
ject to some at t r i t ion dur ing  desolventizing, but  this 
breakage is not a handicap for the type  of product  
normal ly  obtained. 

An increase in recycle vapor  veloeity f rom approxi-  
mately 45 to 66 ft./see, had about as much effect on 
solvent removal as did an increase in recycle vapor  
tempera ture  f rom 230 to 305~ The vapor  velocity 
undoubtedly can be increased f rom approximate ly  
66 ft./see., the max imum used in this work, to 80-100 
ft./see, which will permit  either greater  th roughput  
or a reduction in size of the desolventizing duet. These 
benefits must  be balanced against  the cost of the addi- 
tional po,wer required. A recycle vapor  t empera tu re  
of 350 ~ , and possibly 400 ~ F., is considered more 
practical  and should give a sat isfactory product  as 
long as solids are not discharged above about 190~ 

The installed cost of a flash desolventizer should be 
less than the cost of systems present ly used to produce 
soybean protein flakes and operat ing costs should be 
in the same range, but  the solvent loss may  be a little 
higher. 
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Report of 

H EREWITH is presented the 41st annual  repor t  
of the Smalley Committee. Again this season 
nine different types of samples were distrib- 

uted by  seven subcommittees. These included cotton- 
seed, soybeans, peanuts,  meals, vegetable oils, tallow 
and grease, glycerine, d ry ing  oils, and edible fats. 
In  all, 4,367 samples were distr ibuted to 494 collabo- 
rators,  and about 15,0(1(/ results were tabulated.  Ta- 
ble I shows the distr ibution and part icipation.  There 
was a slight drop in par t ic ipat ion of about 2 % .  

As of Apri l  2, 1959, the Smalley account showed 
$7,431.66 as tote] receipts for the season, $6,482.54 

the Smalley Committee, 1958-1959 
as total  expense, and $949.12 as the net. This will' be 
reduced at least $100 by some charges yet  to be pai:d. 
The contemplated purchase of a new mixer  for prep- 
arat ion of the cottonseed samples will probably leave 
about $200 in the account for the next season. A de- 
tailed accounting has been given t o  the Governing 
Board of the Society. A final repor t  has been sent 
to the collaborators, summarizing the work and list- 
ing the relative standings, which are based on the 
various grading systems. 

"It is fitting to express thanks to Variousi_subcom- 


