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p ROBABLY lqO I:NDUSTRY in the past 10 years has had the 
"rug pulled out from under it" so effectively as the 
inedible rendering industry. The rapid rise of syn- 

thetic detergents over-night created a major marketing 
crisis. The inedible renderer saw one of his major markets, 
the domestic soap mamlfacturer,  declining in importance. 
He has however countered this situation in a number of 
ways. The industry has sought new outlets for its product, 
produced a better product, and through automation re- 
duced operating costs. We beliew~ that the centrifuge is 
playing a significant role in the last two steps. 

One of the most important methods of producing in- 
edible tallow and grease in this country is through the 
standard dry-rendering system. Such an operation utilizes 
bogging or size reduction ilf the fat-bearing material, fol- 
lowed by cooking in a dry melter. This is a jacketed 
tank, agitated and normally operated under w~cuum. A 
relatively high steam pressure is maintained in the jacket, 
and high temperatures are utilized to drive off all the 
moisture from the ground fat. The dry melter is normally 
operated batchwise, producing after one or two hours' 
cook a material containing liquid fat and dry protein, 
normally referred to as "cracklings." 

The mixture of free fat .rod crttcklings may be passed 
to a screen or l)erc~olator where the free run or relatively 
clear tallow is drained off. Solids may then be auto- 
matically or mammlly passed to au expeller or, in some 
cases, hydraulic press. The expeller press is frequently 
found in large-size operations. The press discharges a 
cake h)w in fat  content;  however the press also recovers 
a fat  stream containing, part icularly with expellers, rel- 
atively large amounts of fines. The talh)w or grease pro- 
duced by such a dry-rendering system, both fr<)m the 
percolator box or from the expeller or press, then is 
normally passed through a series of settling tanks. During 
the settling the quality of the tallow frequently becomes 
downgraded because of tim presence of entrained mois- 
ture, in some cases, as well as high temperatures. 

During the era of a seller's market, tallow and grease 
could be sold after relatively short periods of settling, 
provided the moisture and insolubles present together 
with the nonsaponifiables were below the normal specifi- 
cation of 1%. However the creation of a buyer 's market 
brought about more str ingent  specifications on the clarity 
of the finished tallow, part icularly with reference to the 
presence of fines. This condition, plus the pressure of 
high tallow inventories, required through extended settling 
times, as well as the not insignificant problem of tank 
cleaning, brought about a desire on the part  of the in- 
dustry to find a quick, continuous operation. 

The general demands of the inedible rendering industry 
required that a solution be found to the purification 
problem which eliminated prolonged settling, produced a 
high-grade product, and utilized only relatively inexpen- 
sive self-cleaning, low-maintenance equipment. 

The centrifuge manufacturer  quickly advanced the an- 
swer as the extremely rugged and dependable solid bowl 
self-cleaning centrifuge of the Super-D-Canter type. A 
cut-away of a typical uni t  is shown in Figure 1. In  this 
type of centrifuge, solids are deposited under centrifugal 
force against the bowl wall and are continually removed 
by a screw conveyor, operating at a differential speed as 
compared with that of the rotating bowl. The centrifuge 
is self-cleaning and easily maintained, and it can handle 
large amounts of solids. 

While this uni t  in the ini t ial  stage was operated with 
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FIG. 1. Cut-aw'~y view of Super-D-Canter showing details 
of an internal conveyor for continuous solids-removal. 

some success, it was found quickly that it would not 
under norm'~l circumstances produce the clarified tallow 
that was being required. This was particularly tile case 
when operated (m tallow produced from ext)eller opera- 
ti(ms where the percentage of fines was extremely high. 
The centrifuge readily removed large amounts of coarse 
cracklings but approximately 0.4% of fine-insoluble ma- 
terial remained in the clarified t'at. The centrifuge ap- 
peared to be classifying out the more coarse t'raction but 
permitted the fine fraction to carry through with the 
clarified fat. In  operation it represented an ideal piece 
of equipment, part icularly since it could be utilized in 
various sizes to handle capacities from 1,500-5,000 lbs./ 
hour, but, in effect, it just  would not produce an accept- 
able product due to too excessive fines. 

The renderer wished to produce a tallow equivalent to 
that produced from prolonged settling, that is, not only 
low in moisture but extremely low in insolubles content. 
The inedible renderer found that his customers were 
utilizing a filtration type of test to determine the fines 
present. Such tests normally determine the amount of 
fines present as the volume of liquid fat  nleasured, say, 
in cubic centimeters, that will pass through a filter paper 
in a given period of t ime/  Thus a sample of tallow hav- 
ing a filtration rate of 40-42 would have substantially 
greater clarity than one which would only pass 20-25 
cubic centimeters in the given period of time. 

In  the use of standard settling tanks to meet the filtra- 
tion requirements, frequently a wash of either a brine 
or trisodium phosphate content was utilized. These 
washes, when mixed with the oil, would collect and wet 
the solids and assist in their sedimentation. This type 
of operation was quickly adapted to the Super-D-Canter. 
ttowever, since the Super-D-Canter could not discharge 
a separated water layer but discharged only a solid phase 
and clarified-fat phase, it was important that the amount 
of treat be rigidly controlled and the degree o£ mixing 
between the treat and the oil phase be sufficient to provide 
complete contact. Tests with water of approximately 0.3% 
treat were somewhat effective. Brine also was tested; 
however the most satisfactory operation was obtained 
with low treats of 10% and 20% TSP solutions. 

As shown in Table I, the effect of the TSP treat on 
the reduction of the filtration rate was substantial. The 
trisodinm phosphate treat not only had an effect on the 
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T A B L E  I 

T h e  E f f e c t  of  t h e  P r e c o n d i t i o n i n g  of  t h e  C e n t r i f u g e  F e e d  
on  the, C l a r i t y  of E f f l u e n t  

I I I I Lovlbond ] 
T r e a t . m e m t  I K e r ° s e n e  j I R a t e  of  I color  t.e,ec  insoluU ospi .rema.on,,llin 1 

% % L % 
N o n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 4 0  0 .18  ] 25  7 0 y - 1 2 . 1 r  1 .4  
4 %  W a t e r  t r e a t  . . . . . . . . . . .  ~ 0 .22  ~ 0 .25  / 33  ~ 7 0 y - 1 2 . l r [  1 .4  
4 %  T r e a t  of  1 0 %  / L ] / I 

t r i s o d i n m  1)hospimte  / , / 
solut ion. . . . .~  ...... . . . . . . . . .  | 0 .15  ] 0 .27  / 39  ~ 35y--  3 . 5 r /  0 .9  

F e e d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  / 3 .0  I 0 . 4 4  / 15  / 7 0 y - 1 2 . 1 r /  1 .4  

a A v a l u e  of 42  w o u l d  be  m a x i m u m .  

removal of fines, but to some extent it neutralized the 
fa t ty  acid present. Again, it also had, as shown in the 
table, a significant effect on color. Abnormally high solid 
content feeds, part icularly those with large amounts of 
fines from the expeller, necessitated substantially higher 
TSP treats. As a rule of thumb, it is normally estimated 
at 1.0% el! treat for ]..0% of insoluble solids present. 
The effect oil increasing the percentage of TSP in the 
treat also provitlcd for an increase of density difference 
between the wash and the oil and more rapid separation. 

An operational problem occurs in tim handling o:f this 
type of systeut in that frequently, because t)f lack of 
operator control or the wlriation in the type of feed, the 
amount oi' treat beeonms excessive. Under such a circum- 
stance a flash system, capable of removing up to 0.3% 
of moisture, may bc utilized. A tyI)ical , complete treat- 
ing system, as shown in Figure 2, I)rovidcs for the auto- 
matic operation without operator at tention and tallow 
product having a combined moisture and solids content of 
less than 0.5%. Such a system, as shown in the flow 
diagram, utilizes a small-size Super-I)-Canter with a 
capacity of approximately 1,500-2,500 lbs./hour. 

The operation of the solid bowl Super-l)-Canter has 
been quite satisfactory in a large number of installations. 
Of part icular  interest arc those operations processing 
poultry grease. ]:[ere the problem of large amounts ()t! 

S O L V E N T  E X T R A C T I O N  
SYSTEMS 

The country's leadlng 
processors of o i I 
seeds have specified 
French Solvent Ex- 
traction Equipment 
again and again be- 
cause of its versati- 
l lty--ease of opera- 
tion - -  economy - -  
efficiency - -  safety - -  
and finer and more 
profitable end pro- 
ducts - -  all at no 
extra cost. 

SCREW PRESSES 

High capacity French contln- O~ ^ 
uous screw presses produce [ ~ - ~ . ~  
highest quality products with rJ ~] ~ 
exceptionally low residual oil ~ 
in meal . . . plus the added IIl[J ~ : ~  
benefits of low power con- 
sumption and full-time oper- . l [ ~ ' |  . o ~ " 1  I 
atlon with minumum mainten- 

THE FRENCH 
MACHINERY CO. 

P I Q U A ,  O H I O  U.S.A.  

• French Rolls 

• Box Presses 

• Formers 

. V a l v e s  

• Pumps 

• Accumula to rs  

fines becomes extremely serious since the protein fraction 
obtained from the processing of poultry tends to break 
up and become extremely fine. The operation of the 
Super-D-Canter in such installations has been quite satis- 
factory and has been able to produce grease of extremely 
low insolubles-content. 

The problem of purifying inedible tallow and greases 
however is not limited to material produced only from 
dry rendering. Frequently the inedible renderer wishes 
to handle fat streams containing substantial  amounts of 
water, either from wet-rendering systems, solvent extrac- 
tion, or trap grease, etc. Such material also may require 
a wash of various types. In  this case, where the feed 
contains substantial  amounts of moisture, another type 
of centrifuge is required. The use of the disc centrifuge 
in these cases, pqrticularly the self-cleaning unit, has 
been quite satisfactory. Of part icular interest is the 
self-cleaning disc unit  containing hydrostatically operated 
valves. This unit, util izing valves which will ()pen or 
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Fro. 2. Sut)er-])-Canter purification system for inedible tallow. 

close as either solids or emulsion buihls up in the bowl, 
can be t)perated either as a clarifier unit  to handle feeds 
with small percentages of water or its a separator for 
extremely large amounts of water in the tleed. In  the 
install'~.tions that have been made, the unit ix normally 
preceded with a self-ch,aning screen (40 60 mesh) of the 
SWEC() type to remove large over-size particles. The 
centrifuge has been effectively used with a wash, either 
a TSP or brine wash, to chemically treat the oil. The 
centrifuge in this ease will discharge clarified oil having 
but 0.1% or so of moisture and a negligible solids-content. 
Fi l t ra t ion rates of clarified oil from such a unit  wouhl 
be close to the theoretical. 

While the self-cleaning disc machine is utilized to a 
great extent to handle feeds containing both water and 
solids, it also has found application in the neutralizing 
or light refining of various types of oils produced in the 
rendering plant. The uni t  contains the hydrostatically 
operated valves which will discharge either emulsion, 
solids, or, in the case of refining, soapstock. Neutralized 
oils from feeds containing high amounts of fatty acids 
have been produced on production operation with this 
unit. The losses of oil in the soapstock discharging from 
the unit, while not the same as the loss obtained by the 
tubular  unit,  which employs high centrifugal force, has 
been comparable to that obtained from normal disc 
operation. 

The abili ty of this type of disc uni t  to handle all types 
of feed in the rendering plant  has made, in general, a 
very stable and worthwhile "work-horse" of the industry. 

At the present time considerable interest is being dis- 
played in the possibility of continuous rendering of in- 
edible feed stock similar to that employed in the edible 
rendering industry. The utilization of high-speed size- 
reduction equipment, together with the new techniques in 
continuous cooking that are being advanced, will, we 
believe be utilized with continuous centrifugal separation 
to bring about the same advantages in reduction in operat- 
ing cost and improvement in quality that  has already 
been obtained in the edible-rendering industry through 
the use of centrifugal separation. 
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