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ABSTR .. CT OF TH •!SIS 

T1e poss1bili ty of uai.ng acorns f0>T food has often 

o~en d.iscu.s e i n t he l1te:ra.ture , 18,. 21 ., 27 bu t e.xc.ept 1.n 

times .o scarcity of othe:r foods , aeor ns have beun ut11 ... 

1211ed 11:i. any quantity only by wUd ntmal s or semi- domestic 

p:tgs .• ~2 There ar~ lieme ref'e ren <H1Ull 4 , lS to th0 pcssible 

uses of acorn oil, but tb.~11 :.re is no raoor d of auy large 

.sea.le work ·1th this ma. teri l . This 1nvest1ge.tion was 

undertaken to handl e a ·quantity of acorns, 847 poun.ds ; 

(l) to clisclose v;hat plitrtiaul r p:robl.ems there are in 

proc:E.uisi·1g this mfb..terl,al for aeorn oil; ( 2) to de:mons t ra te 

a practical 1D(}thod. of obta ining acorn oil ; and (3) to re-

late .svlv · nt e:ntract1on theory to t he e:xp,er:lnlental ex ... 

t1·ac tion of this o1.l ,. 

!ro:m olea.gi ueous $$$~SJ 1exp:retu>ion , expell1ng and solve~t 

extraction. Solvent extrat!t1on · as s~lectad as t he moat 

p:romis.1n:g rnethod tor obtaining oll from a corns since 1 t 

c~ be applied to any oil-be 1·i ng 1m~terial and i s partic-

l()W oi l cont ent . The oil con.tent of acor11s is .r epo rted 
25 ·. .· . 23 to v&ry fr.om 2 ,. 5 per cent to 16. o per cent . 

Acorn~ . One at t ha problems of thi .s 1nveetiga t1on 

~o;&s t o determine what t ype of oate~ial could be expec t ed 



on of'l'e:r1ng a p:rice for ·cot• 1s . mqu1ries sho ad t ha t 

t i ree cent s a poun wol.l.ld be a .sutf1c1ent i nducement 

to ·produce a supply of acorns dequa t e f or experimental 

purposes . '.!.'ht'! Boy Scc;uots of Gaine~vt.lle , Ylorida and 

th.e At' 1'! l'aon nar dvui:.re Compa,ny of .An <'1t.~rson , South Carolina 

Wf.H•e the suppli~:rs .. Xh.ei"'e f1e1 .. e 361 pounds of aoorn.s 

sent from i'"'l.o •i,da. and 485,. 5 po· ds froui South i..:a.rolina . 

Acorns ere oi-de;red. .frcm Arkansau1 , Virginia ~u1d fiew .Yor k 

S tat~ , but none w .re rec~ived f ro tl1esa localities. 

I t is: the au.thorh opi nion; bfised on his a ttempts 

tQ get t~corn$ and on bis pel'$O.nal ob11Hir-va tio11,. t ha t n-

eorns are sold.om as abw dant :as popula. :rl.y supposed, and 

tha t h.arvG.s t1rg f.'01· com.nle1·ci:::.l ut1lizu,ticm ~1111 be 

difficult ,. 

"l'he nut.s which were supplied ilere of 'poor quw.l:t ty . 

'!he OG$ t l ot obta.1nu , • the So:rub Oalit aoorns from Vlorida , 

Quereus catesb&ei, coT1s:a.ste'd of 7.5 per cent sound nute 

and Z5 per cent of aco:r11s ~hi·ch \~·<.n"t} e:t t be:r ru,H•my or 

s:p. ou ... ed . The Smlth Carolina a.corns e r e only 41 per 

cent sou..11.d nut.li> . The qnantit;r of oil. ~hich may be pro ... 

d:u:o ed f rorn spr outed or ''1<n:·my nu.t~J depen ds on the extent 

of growth 01" of' wor-m da-. age ., Most of t he worciy nu.ts 

wh1eh t:tu•a ext\.Wi.u.ed contained no t.'\ea.t at all . Fully 

spr outed nu.t s c<mtai1l less th~n !me per cent of 011 .16 



Before ~ n aeorn oil mi.11 could be es t a bli.shed on 

a emamercial basls a:i: exteru~ive educa.t1onaJ. campaign 

wou.ld have t.o be eondu.cted tr1 order to acquaint pro-

spective a,,co1"1l harvesters 'l itn the type of material 

required .tor oil extraction.. It is necessary that the 

nuta b0 gat:he.red immediately a fter .fa lling and s<tored 

in dry cribs . 

P:repara t:&,on Qf. acorns fQt; !4tract!W:t. l.ost of 

the aeorns .ere prepa1·.,ect :for ex.tra.ation by removing the 

Ghells i n a ~nu.uiO.Wer and f w.u1e:r 1 bu.1l t by the . J ·• H. 

Lebmen Company of New York for P.oeltwood and Company 

ti.nd t:u~ed to remove the shells f'rom co·coa beanis. It 

·combines a :rol.l fo.r cradting .a,n.d eru.sb1ng the nuts &'fith 

a rev,olvin .screen for separation of d.iffer ent sized 

particles. ar:nt a!1 e1r blast .for blowing the ligh.t hull 

fr, gments away fror the heavi.e r nu.t meats . The acorns 

were ~halled at a rate or about 200 9ounds ,per hour . 

Smaller quatJ.t1ties .of a.corns weN~ shelled. by crushing 

in a Sturtevant N.o . TR 3 · Two. Roller Mill,, foll.owed by 

!~eparat1on of shells, and tneats in a Ra:1:mcnd }lo. 41344 

L :ooratory Mechanical Sepal"ator with a.ll the wbizze:r.s 

rE.::moved. The ope.ratio:tlS carr1e<i out ii"l, ;preparing the 

acorns for extract1'0r.i are given. 1n Fi 0 ure .l, Preparation 

of .Aco.rns :for xtraction. 
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th , re a ea number of me thods of prepar i ng .seeds 

ror oil. ext:ract1on .. The most sat.1sractory of these,, 

a ccor di ng to t he exper:1.ence of $.oybean oil producers,, 

t h in :t l ke , t he thinner the better .. 

These: f l akes are readily pene·tra ted by solvent but hold 

tbei.r shape &fter ·oil rem.oval so that drait1&ge of mis-

c.el.l a: f rom extrae ted solids is rapid. Hock.wood and 

Comp~n73 , 4 have had. good. success in extrac ting er'l:lshed 

expelle r cake ,. sized to be reta iried by an eighth ineh 

mesh scr een ru1d passed by a hal J:' inch mesh sere.en..- Ex-

pel lin.g ls a hot pressing ope1·at1.on which produces a 

_porous cake , probably due to the fo l:".ma·tion 01· s ·team 

wi th.1n the material passing through t he expeller. Sol-

V·ent p.enetr&tes the porous e:xpel ler cake f'ragments 

easily and t hese ·fyagments , like the soybean ! l akes, 

do :not break up on remo.va.l of oil. Grindi ng ·produces 

a l a r ge per cent ot fine flour , evident after 011 re-

moval, whicb cannot be handl ed by any of' t he cownercial 

extractor·i:i descri bed in the 11 terature t:ul bei ng in 
' 4, , 10, 11, 12 c ti1rr en t u.se . 

Acorn expel1er cake was prep~- 1-ed by using an 

winr10~1er a.:nd fen:ne:r.. This &:X')>el.ler· wra.rs used at .Roek ... 

wood • s plant. The expelle:r eak:.e was crushed and t h e 

m¢i.t·eriaJ. r etained by an eighth i:r ch scr een and passed 



"'"1fh1 te Oak,i_Red 
Oak, Spanish Oak 
Acorns trom 
South Carolina 

-4oorn~oor Cfuerciis · · 
Yirsiii1ana :·-
trom -ll'iorida · 

----1.li:;. •• _ ... Winnower 
and 

Fan'ner 
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Carolina 
Acorn 
Meal 

Expeller Cake, 
183 Lb., 
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Separator : ---, : 
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Acorn 
Meal 

Anderson Duo 
Expeller , 

Expeller Cake, 
172 Lb., 

-1/4" +1/8 11 
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by a. quarter in.ch screer! was eztraeted. S.tnce at 

l east JO. pounds of acorn meat er . required !or one 

expelle r run most of t ~e · . ·corns · are used unsorted 

for this exp$r1meut,. C~re!ully sele·e tec.i aeonl.s eon-, 

ta.in up to 40.0 per cent of n..;.butanol extractable 

mater,1$1 ¥hereas the '.Wlsorte·d mat:erial fed to the 

expe1ler contained on.ly .lJ.3 per c:fmt of such material . 

Tn.e results of the expell·er run show· th.at aaorn meats 

can e handled. by au Andersox.1 Duo .Expeller... A good 

" any runs aoul. be :required to establish optimum ex-

pelling oon<:U.t:t.ons . Dur.mg the. 1"trst part of the 65 

minute run the acorn 'ttleat was fed as it was. the 

.first eak,~ was crumbly and not ft.rm. v~ater :was. ti.dded 

to the Jll.eat during th.~ second part :of the run and a 

much .stronger and harder expeller cake was formed. 

Metl1qds .. o·f ktrac:rcf.on apd :Cl1oiee. ot Sol.vent.. Two 

:extl'a.ctors we.re a·.;aila.ble fo:r processing au::Qt•ns on a 

ilot plant scale. The :first ot thes·e consisted or a 

t!lix!ri~ tank,, (s one: gt~llon porc1elah1 ball mill jar), 

tor sol ve11t al'.ld mel1l,. .followed by a. To.lb.tn·st No .. 

~~-·rg9;; eex~trituge to ,separate extraeted solids and 

m1scell!tt,. E2traction followed Elgin ' s 5 pseudo-· 

eounter.ctl:t'"ren.t eJ:tractioti scbeme.. ~his :J<:hne is 

pre.sented. in 11'1gura 2.,. Flow Dia.g:ram at a f .nree St;a.g~ 



Centrifuge Extraction. il'Wlter13 shows that su~ch a. 

scheme glvos a deviation. of J to 10 per ce:dtt depend-

ing . on th.e ~t.age , frol"..'i a truly ·com1te:rcurNnt extraction 

when five ey'eles a.re µ..s$d witl1 four stages ;; .Be dem-

onstrates t h · t this deviation heco:m.ea leas · thr1.0 two 
~ . . 

per cen t fO.!l ;_ ~~l sta~es with ten ·cyclsis .. T'n:i-ee C\nd 

rou.r cy eles · ·~t"e- ·employed . i th tffo and ~h/r~e~ srta.ges 
' . \ ; . 

1n t hese oet,,tritu..se extractionsl"· A coru~id~?a.hle de-

viation from a truly count6.i:rcu.r1·~.mt p-l"oces~ is there-

.fore t o be expected. 

!he s .econd exti•aator was df th·e eot1tinuous cha.in 

t ype. It consi.s~teci of a fourteen foo.t length or two 

inch ·strAi1dard gal.ve.n!zed steel pipe b$l'lt $0 that a. 

sho1 .. t sec "ion was vertical wtth the hor1zontal plane 

and a long inclined sec tto.n beyond the bend .. -01 de an 

angl e o.f about 25° with this pl.ane. A 28 J/4 root 

co:otil' uous chain ma<h~, up of No .• 45, malleable detach ... 

abl.e linlt:s with No . 45 0- 1. flignts ev·ery tourtb link 

r an in at th0 top ·Qf the vertical i.section. up th·e in-

clined s l.\etion and ou.t a.t the top oJ: ti'lis latter sec-

t.ion.. l 'he ext:raetion section, that part. or the incline 

from t he bottom of the band to the "ol'!lent inlet, was 

6 l/2 feet lo.ng . fhe solid m(tterial be1ng extra.eted 

. ·as ca rried up the: 1l'.1cline, by the chain against a 

counterfl.ow of sol v·ent .. There w:as a .;3 J../2 foot drain-
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Acorn Meal 

~ "l 

Mixing in a one 
gallon porcelain 

1st ball mill jar . 
Raffinate ..... Rotated in the r: .] ~ jar mill for from 

r.i~ 
30 to 60 minutes . 

'"" :.I 

2nd 
= E: 'JI 

Raff inate .., 
...., 

Centrifuge 

n- Butanol 

~'J 

11'1 ... r; 

:"I 

= 
.... 

., 
...... 

3rd 
Extract 

ii 
2nd 

Extract 

1st 
Extract, 
Miscella 

I[ J 

E;.] 



ri.ed th© solids t .• rough t 11s r i nage seot1on bGfo""'e 

rtmninrs ·Out of the pi:pe ~nd dropping thli dJ"it1n.ed sc»l1d.s 

onto a. uieell rge ~.pr-on .. •.r:11e ro..t soel l" flo~ ea {JU.t. of the 

vertiO"al ~~ti\)U at 'th · solvent ililet l evel. This 

con'tinuou$ ex .:.r~ctor is shown in th<Q · iagraia~ li'l.gu .:re 

J,, 'f'1e Contir UQ ts li.;x trc.otor , ·r cl. in the pbotog:ra:ph. 

Fi gu ire '1·• 
iJeitb-e:r or tn .se extra.ators was sol•1ent t i ght 

f!H:> that no volatile no:r dange rous solvent c0.u.ld be 

used ~·ith them. T e us.n.u1l eo ~- ercial ol.l solvEm·ta 
are lo bolling hyd:rocarbons15,l9, i o and their ohlo-

~i.nated d~r·1vat1.vtu ,.'u 7 • 26 these s.olv$nt .s are both 

vola tile and dangerous ... t h e hy<h'·t">CarbQns becau.;e ot 
their tla.m.'llabi l 1ty ... th .. e chl.o-rinated. h.7d1•oca;cbo11s 

b~~:aus~ of tl:teit' ·eoJ>t.ie1ty ~ 11 .... nuta.n.t>l rfaG sel~ct; e-d 

a ., solvent because : ... it i s ilo ~ vtiu·y t.f<>l&tile ; v por 

presttu.r~ <:>f 4.3 u·u•ti. 1.)f m<1.n•cury at 2Q"C . a 1d ot l.8.6 

mm . at 40.0°c,, . .; it . s ue·t, <lange.rou!:i to tu.Hi~ , its 

flash po1ut 1:l 35°c . ;. pt·~liminary expe1·1mente in.-

die• te.d that it was a $at1s.t&.<n~ory solvent tor acorn 

oil . 

~fmt;t'- t".u1!,J-ix.:t1:~qt49o;s . 'the .feed in th-e cen-

trifuge e~traat1ons oon~dsted of aco1·n ril~Eil o! wh1C·h 

e3 . Pti'tl' cent p~ssed through a ·tttndard .35 me$h s.tev<!P 
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and t~o per eent W'il:. Sl! tp ·tet1ni$Jd by an, 8 mes-h sier\r~ .• 

The extr·~eti or s ~1¥e:."'e ;.;a:rried out under "the condi t1ons 

g.t·vE~n in Tr.ibl~ I , F.k-,:_pe ·r1m~ntetl Gonrlltioris !or <:!'~n­

trifu.~e E_.;ictN~ctions , to giv" the t·i;~sult. s of T..,bl e II , 

ftesults cf Centrifuge ""':1.::tr~ctions , 

go11t.:Lnug~e IJ.S'titi:StimJis-- 'I'b.e Qonti.nuou.~ e~traq­

tQl" wa5 ope!'ated aQoo:rding to tb.e oon<U.,t1<.>n~ given in 

·Table III,, Rxper1~ental Conditions for tb~~ Contin:Qous 

E~t:ract1ons , to give ·tnf;; J:$.sulta of 1l'$ble IV, R&.$ult;a 

of. Co-rrtinuou$ f..xtraoti011s.. l t was d:i.ffi<:-1.1:l t ti) ob-

tain consi s tent resnl ts t11th this extraetol.".. This was 

c.'l:u.e to thu t~nttaney f o:t SG)l.1.d ma:te·r1.{tl to hold up 1~ 

tlie p1pe llnd to p:i:~o~r~@s .irregularly thl!'cugb the $ystem. 

fL'b1s di.tt~:tcul ty fia£:i. pat~tioularl1 notia~a'ble w1 th eico~n 

meal Which pat::k,ed (;tgain&t t he ~idea at ~tu~ pipe SG that 

the ch9.in 1.J11ovad tb.r eugh a ilqu,a1·~ duot eomposfi:ld o.t s<>l ... 

V'unt-w~t meal. Tbte wa$ .an un.st~bl.e ao:nd1t1on . lt wa:s. 

round po~si.ble to :r~at;:h a rather wa.~ tc:tbl(? equ.1.l1l:tr1um 

by claan1t~41! th.¢ eyst ero vte1l betot:' i?F a rtWJ filling 1 t 

with l\lol11ent and e:st~'blisb!n& the selv~nt f~ed :rate; 

and th~n feeditlg in t he solids at th~ SE1leet~ti rat.~ 

t or tha ~ !"or a period of ~bout art ru·>nr. Urtder these 

cond1t1oms th@ .fairly Clons1$tent resultflt of' ~abl$ IV 

, :el"e obt ained. 

The extra eti(}.n operatiotl$ are- p:re.t:H~~nt.~d 1n figure 

5; J:bi:tract,100 Q.f AtH'Jl!'tl 011. 
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The Continuous Ext!factor. 
A., Solven t ~es ·ervoir 
13 .. C~'ilibrt:ttea BtYttle 
C.. Con t inuou .. .; Chain 
D. Sprocket Wheel 
E,. Rot rneter 
F. VTb:i~ato .l"y F$edar 
a .. Pw,:~p 

H. 1.futor nd Reducing 1>ri'l1e 
.l . wo !nab t d . Pi pe 
J. S ·eed ·flegul ator for Peed.er 
K. ~1SC94illa Otttlet 
L. Feed Inlet 

'11 ,. 8ol1'1s .V:techarge 
N. Solve 't I nlet 



ftigu:re 4., 

.'l'he ,ont.inuous ~xtraetor from the Miscall.a 
Discb.a;r,ge End. 

I~ ~.rwo inch. .std . p:tpe 
t . S·olid f eed inlet 
\ . l iscella outlet 
P. 'w.Q inch py:rex pipe 
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'abl e I •. 

Exper1•ent lhnnber l 2- ) 

ys t em " inel"t , inert; i nert , 
6,CQ?'n acor n. ' a.corn 
011. o1l , <>-il,, 
n- bu tanol x.i .... butancl n- 'but anol. 

ll.)i o. ot' Stage.s J 2 2 

Mo . or Cycles 3 3 ) 

1i'emp .• , o,.... 25 ·· s 25 V ·• "' 
Extraet1oz t1iae, 
Hours._ l.O l . O: 0.5 
Feed: -

Y'Jet1ht., ;L )~h :a .o .2. 0 4.0 
Solute, ~eox-.n. 
Oil, Pei· oent 40 . 0 )6.0 1)8.6 
I nert , Pei· cent 60.o 64.0 61 .• 4 

Solvent: -
\1eigh.t , Lbs . 4.0 .1+.·o 4.0 
Solvent , Per cent i oo .o 100 . 0 100 . 0 

Ov-erflC1~ , Lbs . .3 . l .s .2a. 4 . 07 

\leight l"atio, 
S:0lvent to teed 2.0 2.0 l . O 
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? ble I.I 

I 

Experimen t nwn'b r l 2 J 

olute ili 1111.soella, 
Expe r l uiA!.U t al, 

l S. 63 Per ce.n t l S.4 28:.6 

Miseella. , Wifjigb.t 1. I 

.Lbs .• j .,44 '·' 3. 94 
011 !n mis eel.la , 
t..bs . oil extract.ed 0 •. 64 o .•. 65 1•13 
Oil in f eeu, Lbs'. o.ao 0 +"12 1.s1+ 
Oil exp~r1ment lly 
e~tl"'ia\':ted , P€r cent .ao .o 89 . 5 73 .• 0 

Solu.t'4l .1n. m1scelllll. , 
Tt1eoret1eal , 
litt<r cer.1t 22. 1 , 19 • .) 36 . 0 

01'1 t heo.ret1crnlly 
95. 0 extr .. etecl. , Per Ci:!tlt 93.7 92 •2 

Ditfet"(itUOe bt\' tWi:;~n 
pe.r e.ent eltpe ~~1mm1,tall1 
a<xt1 .. ~ot ,.d and ,pe r · eent 
th~o·:re ti ea lly 
.~xtrac ted . 15. 0 4.2 19. 2 
Di tf~rei1c a , l't1tr cent , 
(Differ~nce cU.vld·ed 
by per <Hm·t oil 
theor·et:tcal l y 
e.xt:racted). l ?. S 4 .5 o.s 



f,' 
- ;J -

Afte t- t h i s t,i'p$.r tt t1on a t~ o inch ,gate valve ~. t the 

botto~ of the s ti"l l mis Qpe1ied and the i·esidue was dis-

i r1 t h i :a pti.per a$ld tlH~ 1·e:®·t can:::~ fi·om acorri m.~al and. ex-

pa.lle:r cake proe~$ s ed i H preli:minary t?tXpe·l'hents., 

.fl sample of this ct•ude acorn oil f'rom Querau.s. 

ea te:a'baei hfJtii t h.a foll owiJ1&; eha:rEtctei·isties;-

Specific gr~vtty at 2;0 c .. ,. 0 .. 907 ,, index of re-

:rr~:etio.n a t 25°c *, l.1~677, ~cid n:um'be:r 5 .-.6, sa,poni-



'fab1e III .. 

Exper imental Co.ndi t.i:0ns for the Continuou~~ Extraetions . 

E~peri~e:nt I SerieH? I Fe~d 

l 

2 

".} ,., 

4 

5 

6 

7 

8 

9 

10 

ll 

I 

ll 

III 

- ' ·CJ!'U.Shed 
cocoa 
exp ell er 
cu e; 
ll.; per 
cent 
OQ<:Oi! 
butter 

acorn ~ea11 
JS •. 5 pe.r 
cent acorn 
oil 

crush.,ed 
acorn 
ez:pell~r 
¢$.ke, 
11.a p~r 
cent aco:rn 
oil 

Length 
of rwi, 
Yi.nut es 

120 

120 I 

JO I 

60 I 
2.10 

120 
120 

120 

··O I 

120 

'° 

Sol 11.en t Solla Ra.f f :ina t ·e 
.f'ed.., Lbs ., fed, Lbs. removed.i 

Lbs. 
a.o 4.0 a.4 

a •. o I 4,.,0. I 6.3 

4.0 I 2 .. 0 I 2.7 

4. 0 I 2.0 I J .6 
16.2 1 .0 u.1 . 
10.5 4.0 6.7 

8 .. 6 4. 0 7 .. 6 

s.J 40 "' . 7.7 
2.4 0 .. 9 1.3 
1.2 4.h 6 .. 4 
4. 0: 4 .. 0 J.4 

11u .s<:ella 
.out. Lbs .. 

4.4 

6.) 

I t .4 

I 1 .. 5 l .... 
CJ'-

s.4 ' 
6.) 
).) 

).,1 

l.S 
5.8 

I 4.1 



T.!WLB IV 

Re$ults of the Continuous .f..txtraetiotu~. 

Exp:erim..ent I Oil e:;ttl"&e ted: , I Oil _ 1n. O.il ex- L1qu.id Oil. ez- Ratio. 
Lbs .. teed, pertmentii.lly into tracted , solv'f;nt 

Lbs .• e;(. tra.eted 1 system, theoret- to 
Per ci;;nt J,,-bs . ical, teed 

?er eent 

l 0 . 19 0 .. 4.~ 41- ~ . ..; s.46 I 52.0 I 2 .. 0 

2 0 .. 21 ().46 45 .. b 8.46 I ~4-5 I 2,,..,0 
\ ....... 

J I 0 .,0;9· I 0.23 19. 2 4 .• 2.3 57. & 2.0 '"'4 
1 

4 . I 0.13 0.77 16. ? 4,.77 Jl. 5 .2 .0 

5 l .• 13 2 . 10 A.l.8 18 .• 90 44 .. 5 I 2.. ) 

6 0.5, l.54 35. g l ;!.04 52 .. 2 I 2.6 

7 0.32 l .. 54 20 •. s l:0.14 32 ... 5 I 2 .. 2 
g 0. 35 l.54 22.8 6 . $4 45. 4 I l. ~ ..... 
9 ·0.10 0.16 62 .. J 2. 56 70.J I 2.7 

10 0.55 0-.32 61·. o 8.02 ·12.3 1 .. 5 

l.l 0 .. 51 0 .. 71 "ll .• 8 4. ?l 87.o l . O 



South 
Carolina 
Acorn 
Meal 

Florida 
Acorn 
Meal · .·· 

Solvent 
Volatilized 

Acorn Expeller 
Cake 

-1/411
' +1/811 
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!t W'U"' refined, to g V\"; n oil of: -

fraction at 25°c,.,, l .. 4664, a c1d :n.J.unber 2 .,61, sapo:ni-

.fi<!atian number 188 and lod1ne nurr:fber (WiJs*) 107 . 

In addition to the o,11 pr~pared by t he .Pilot ;plant 

ex-t.1ta ct1:ons the:ra fi~l"e tl1e e,igbt pmmds ot.' oil collected 

fro~ tha ~xpelli:ng op,eration . 1'1 th the V .. D. Arider&on 

Duo Ex}teller at Rockwood and Co;mpQny. 'This e:x;pelled 

oil tias. f'il tered to tree 1 t :from a small amount o,f 

$Olid w1ter·1.al to gi ve an oil o:f:-

Specific gravity at 25oc . of 0.907 , i ndex, of re-

fraction at 25oc. of l . 4669,, acid niunber of 29.$, 

sapo:nif:ication nwnbe:r 192 and iodine number (W1J$ ') 

105. 

ReJta.jj.ion of _;.:;01 v0nt h:!(ra gttgn tneorx; to the 

lb::Jtet1mepta ).; Ex;traet.t,o.n ot f1oo\tn 0+1.. Solvent e,x-

tra¢t.1on theo,ry has been developed and discussed by 

Evans, 7 aawley,.9 Bl~ker , l ,t 2· ftav~nscroft, l , 24 Elgin, 6 

and K.inrJ.ey'.17 Theoretical eal.cuiations, tol.lor11ng tbis 

theory,, were made for the p1lot p,l ant extractions of 

acorn oil and c,oeoa butter -11tti the i•esults, given in 

:r abl~s II ~md I"'l . The calculat,icns tor the centrifuge 

ex tractions ~rere for EtXtraet1~ns .of the ttxp.erime:rital 

numb.er of stages car:r+ied out under the experimental 
conditiot.us. The nUl'.nber of, .stages ir1 the continuous ex-

tra ctor \:f'QS unim,o itn until sowe of the exp-eriments had 



Miscella · 
70.86 Lb. 

' : 
·n-Butanol 

Raff1nate . 
79.92 LQ. 

94.16 Lb. · 

Crude 
Acorn 011 
9.;31 Lb. 

Separatory 
Funnel 

Solvent 
Free 
Raff1nate 
47.30 Lb. 

Water and · ' · 
Impurities 



·• 2.l -

been coltlpleta:d,. I't 117.as fou~ d that t ere rY-as tJlignt.l y 

less than one th · o •eti.ca l ~3 ta.gc i r. this Qit.raet,or.. The 

calct\li'.:1. tiom'S tor t 'ht? cant1uu. tts e.xtx· ...... ctor are ba.sl!ld an 

i .ts .co.t:itaiu. ng on . :th ·~ .retical uta. '"e .• 

Increa:Jlng the $Olv~nt-w.oli'" &tio in t h o eon-

tirruo~$ extraction s inQr\:.':aseu th.e extrac tion in the 

ease of' taCQlm rMH:tl--as would be .e:iq,;ected. .. Iw.:n.~ea.z1il'l.g 

thls t"'a~t!o l ·ed to d~c1~eas~~d e;,tractiun i n the ca.se or 
the acorn e~pelle1• caZ:e ·e tract1.ons-- contn1t.r:J to ex-

vect;fJ..t ;t.c.11 . The effect of .in .reasing, s .0lve::it•solld 

ratios is plott ed .in Figure 7 . Solve t - solid. ratio 

is nQ.;,, a sufficient cri teri.on for t it! pt·edict1on of 

theory , however, e~n be used suocessfully to pt~edi ·ct 

the :results o~ . su:..:;h extra.etion.s .. Exper iment.al vs •. 

th<aoretieal . extra ct1m is plotte" in. Figu:re 8 and th1.s 

figure shows that th1s tht.1'ory is c apable of pr ,c.Ucting 

the re·sul ts of .suob extrac tio:ns as those at aco1tti oil 

from a.ear11 t!l~a.l and ac-0r•11 expel ler cltlU~ as well as the 

extraction of cocoa butter from cocoa bean. expel ler 

cake' ., A compari son <:»f the :result· for ext r act.ion of 

·Coeoa bu.tter and e.aoi-n oil shows that , if' the same ex-

tr~ctor is opera tad under si;t?,ti.lar condi. tiona on t .h.e.se, 

three miaterials 1: there a1~e t!le same nwnber of th.eioret-

1eal ~t.ages in th t extractor,. 1hether t he f eed is. aeorn 

meal, acorn e , elle:r ee.ae. ·r.n· eocoa bean expeller cake . 
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