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Thia etuay • .llllde to d.eterml the d,usolort.d. pl'Opel'\1 • of 

Ok bentonite • 

.At t preeent U11e hller ' a :nh and ac\1 ted 'bent.ontte are 

tng &h1pp d to Oklahoa from Calltornia and hna for \he 

ot decolorising petroltmm f .\i u . In western Ok OM there a.re 

nelope4 depo11ts ot bentonlt• whlch tt 1lt1llu4 

preunt and: "ion 1n. coat t the trol te. 

it• vere fOWl4 to be ~ te e ,u.re , 18,S • ; t1e, eight h.oun; ae1 

eonc nt.rat1co. ~ -bJ' w.igh\ concentrate am.lturic 

opt:lBnlm cond1t1 a ot contacting oil with the Oklahoaa 
. 

aton.U,e were t to i aorbent eo~entziatio , \en grama of 

a.eti ted OJtl.aho b Atonlt r )00 1. 11; Ume, 20 rid.au.tea; 

t erature, 600 1. 

Con te ere 1 o 4• va.:ryiDg the adaor nt coneentrat1on tor 

UDtr ted OlrlAboa 'bentontte. and tor s'8.n4ard brand of tSTated. 

n.\0111 from ca.utornta. 1'1ltrol 202. 

to ha.Ye a 4ecolor1•112g power equa.1 tot tot Yilt~ l 1lllt11 higher 

ada.oi- t. concentra\1ou were Naehed. At the concentrationa uauall7 

uaed in tbe re!i ry , between oae a t n g~ pe1· three- re 

milliliter ot oil, the a4aorb1ng power ot Yiltrol and Ok 011& 

ben:toute qual. A\ 

Ok 'benton1te baa an eti'iciem,y ot a.pproximateq 8~ t.ha\ ot 

filtr l . 

1 



file treated OklabOJta bentonlte waa f oun4 to e a dee lor-

l d p r 1Ulllll'Gal to \hi• tJ'l)e ot cl.q. C re4 to the 111\nl. 

the w Oklaholla clay poes•••e• a soj et~ieie'DtlJ l:a. ucolorls1 011. 

fhte 1a an ffeD. hlgh.er dee-olonsing power than t t reported tor 

hll•r ' • earth., vhlch 4ecolor1se• one-tourth to oae-third aa much aa 

a ac.tlva'-4 c187. 



l t the elqs ot 1ud tri ind color12i lubr1-

caU oil n c-omposed hie~ et the imral on\l'AOJ1.llon1te. Tbe 

cla.eoloridng olrqs n di'Yi d into two 1n classes. (1) Jul.l•r'• 

earth or tur&.117 active ela7 and (2) nl>-bett.tonite or activated 

olq. !be t mel'. i'u.ller'a rth. ia not r ceeted. except tor ch7111C 

aad aising a.lid osseeaea a 1 U.'Yel.7 low ad o:rl:>1 power S.n d.eeolor-

b1Dg oil. !he act1v ted el.qt are acid leached t.o give them a 

deeolor1t1Xl« etticieney a'bout four tim • tha.t. ot J\iller•e e rt 

'fhe Okla.ho bent onlt uged 1n this 1rrre.at1gat :lon vaa obt hied 

t:rom a dapoeit located five tiles eou.thweet of ood rd. Olcla.homa. 

!he retin1 or lubrleatlng oil 'b1' ust clq 1& as old aa \he 

indu.at.?7 ltselt. '?be eout:ltuen\ which t ·cl.a7 is cap ble of 

NJGOTi a.re p.r1 nl.7 tlm:,.eatu :ted co O'lmde a. 

tbA\ contain oq- n, nitrogen, a.n4 80.lph'llr. !be petroleum reeiu 

are •1roxagi,, adsorbed and are cbara.c,erbed by un iu.ration and a 
1 

b1«h eon\ent of b7gen. • ~e uade11 ble components of the oil named 

above incl e the principal color compouad.a. 10 St becOlle a ®atom 

to aea ure the •xte:nt to which the oil baa 

!'he e ot ctivated oltqa. not oJl4, pr :u.c e 

w.t 1 ao c th ad ntage of re OTtng 

the oU. 

n ret1ne4 l,;y the color. 

ore aal.e ble product 

cottoaiYe elem nt . fTOJa 

Ma rbent cl • ha¥e been classed. u bl'd1'0Ua alum alutdno-

•111catea. Clqs ~rom ditterent ge lo 1cal loeationa eon in 

eoaw texture. a t,olo:r ra.ncs.nc tro coaJ.-bla.ek to pure white. 



X-ray pattern ha.ff show tba.t ontmorilloni t i compo ed largel.7 

ot exc dillgl.y .fine pl te-11 e crystals. " c nt X-ray work hne 

ahovn that pl tee the e lTee pro bly eon 1st ot termte l~.era 

ot lumi nd il1e • bonded to ther th.r gh ox,,ge11. brid ea. ,,2. !he 

1nterlatt1ee w ter ia pre ent s b;ydr~l r pe and is aot d.r1ven 

ott until ta1r1Jr high te peratures (in the r nge of 60o0c. ) re 

r ached. Upon losing this eh m1cally bound. ter, the cryata.l at:ru.e-

tu.re breaks d&:1 n, 1 vi o bine bnt silica l which will not 

d color1Ze oil •. 

theories have b n pres nted a.a to he d orb1 action of 

the cl8T. The o t widely accepted theory 1 th t prAeented by 

P. G. 
1 4 5 tti • , • • ,,.he &etio ot the elq 1 t t of selecUTe 

ads rpU.on. ring the ac1 tr certain soluble con tituenta 

re re ove • 1 ludi an;r alkaline ato a such e calcium, neeium, 

sodium, t~. !h ee le to a are replac&d by' drogen fro the acid.. 

'l'he eydrogen o,t re linked.. b,- oqgen to the dlicon a lwni 

Thie tructure c n e illust ted. the following etch of a part 

of a hydro- il1eon chain: 
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th mild heating the two hfd.roX,71 groups e bi w1 th the 

h7dro en tr t other to form a molecul ot ter. Thus , after 

h ttng, the atruct-ural formula would a. f llowa: 

• 
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n bo:Dda produeecl 1a ,h1e viq 

attao-he4 \o al~l or weakl7 'buic ftd1cala, prod 

sill-ca.ties. 

able to bee e 

ln&olu'ble 

Ia l nt1aery praet1ee. the ac\1.Ta'ted clq 1e ted 1ato , 

otl et a.a fi:u 41.Yid.ed. powder. \he el'lrry heated to the 

tilnm tempara.\uff and t1lte.red. 1n a conthmou operation.. 1-

elal' dosage, contact Ume a . te era.tu.re differ tor tb& different 

oil cu.ta. !he roe••• ta eily co11trolled u.d tlexibl in t t the 

aame equipment n be ua&d. tor di:t:terent 011 cu.ta by merel.7 eb&Jag1ng 

6. 1. a. 9 the op rating eolld1t1oaa. 

5 



t tl 

(1) (2) con ti \hi 

\l"e ted -olq wtt.h the oil. fhe acid tre tment wa. carrt&d out 1n 

d 

ai st.uN was agltat.ea: la a \hhe- liter beaker. aabe toa pad pro-

teo\ed \he bottom t the r trOIA local OYel'- t.1 • gl.aaa 

st.1rrer which extended the full w1d h ol the 'I was a des1 

duriDC the acid t ta:nt. A qphon s uaed to rep1 

v ich eftl>Ol'ated during t.h t ting ·Hae. 

fhe labOTat cot eti 

the ter 

• • 

' 

1-A. vtH s1111l1&%' to that uaed by th Piltrol Co Ol'at101l. It coasi ta 

of W'l'OUght. iron po\ e fr two fOUZ"-1nch collars weld.e togethei-. 

(An inch or thread& at the t p rmite th pot o be at'lached to 

tin head in the con ctor aae i'b~ ) . A wrought iron plate ve-lded t 

the bottom c lete• this r\ t the ap tu.e. Attached to the 

fb d. h& ar a at.ft Wet tube, thenOJDe\er well, chanic l 

• 1rrer, alld ter-cooled o enae7. i• URd to a 

11on-os1d1s1 a.tmoaphere above t e oil in the p t.. '?be e.ond nser 

011tlet a me· ne t ~at1 the a\eam fl \>J' 

t.h over conde te. The et t abeolutely dTT vhen it 

ntera the pot t prevent ihe 011 cba~ COili. OU.t 

the eondena r tube. two n with t1pe were · ed. to er 

t. t~ a\ .. J. low-off TalTe. lo J et beton the ·euper 

h te a tion~ vaa k t n d111"i l'Wla to guard a,;aina t 



c en e g tt1ng 1 t the i . be oil waa f1ltered 1 a · hner 

'fuuel 

color ot th Oil 

ntord PhO\elome\er. shown 111 Fignn :3. ter I le 

n a 'fr O to 100. !be adaorption lle d were stand.a l 

12 cc :paci ty. A • nc1ard on.i.ge f11 ter was 1lffd on all 1ng1. 

!ha eolo-r •ca.le •• was aa arb1\ one , t.he st rd being 11 

e- \ting at 100 th pbolelometer wi~ d1•t1lled t.er the on.;nge 

t i.l \e:r bet ore 
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1. \1'9'&\ton ot benton1,e. 

he beutcnite 

acl"ffn. h · \eh u1a\e4 et 200 gruas ot bentonit• .soo &rU• 

couu a'1n1ng rale ot 90 r-. p . • •• 

us 

rature ot acid treatae l • t oUJMl 

. 0 
t-r· taent1 t ab clittennt \emperaturea ON!' the range ot 110 1. 

\ 210°1. An id coDCeht 1i1on of 2 b,r weigh\ a time of eight 

aura va uaed to-.,. ach ot th \na'1aeat,. 

!o det.eniae the opt111111 ti · of' id t.reat t, actt tton •• 

earrte out at 210°7. u1ng an acid cone ntntion ot 2~ "1 weight 

tor ti• ltmenala l'&JJCiDC from two hou.r to t lv• hours. 

t.ent s we then carried once:atrat1on 

"flU71 trcm 1 by ve1 • to 251, 'Iv we • 

ti .. were h l eonat tat 210°1. a eight bolu-e. 

After e ch act tr tment, lea f11t Md washed 

four ti •• uing ou lit.er of 41.tllle water for h 

then 4r1 at 220°?. tor 'two ho,u.oa. 

11. Co tac 1 h ••• 

h ot t he 2 

d.ecol r1 e oil . 

s ad d to 300 l . ot o. S: l e nt1mmta.l bri , ,tock. 



1) 

!bese pTOport1ona ar representative ot thoae used in an oil refi r:,. 

The contacting cycle ueed was that ree ended by the ?iltrol Corpor-
10 

ation tor eontacU bright stock&, and is as follows , 

~tel,ia1PUX I urn superheated ate en to blow the line tree ·Of 

condensed ter. !he contactor pot with th oil-adsorbent bture 

1 acreved 1n place th atirnl!' 11 dJuat d to giTe a uniform te 

of 400 r . p •• throughout th entire cycl • 

ltginnt;c .Qf. 1b,s. t 1& applied at a uniform te, the 

o., average rate o! temperature rise bei appro:d tely SO • per mimte. 

0 m .. : fhe su:p rhee.ted st is aamitted nd regnle.t&d to gjve 

a condensed stea.in OTerhea of approxi tely one 1. per minnte. 

0 1i Ml&HI AS, is.2. l • t !'h fire is turned off, a.nd the door of 

the £lame guard le opene 
C) 
~ l • : Turn off superb ated 

st from oil-adsorbent m1xt~ • 

.U !11&\01 (1:QPfOXim&lelz) AU. J.59.°!. 1 top et1rr r. rem.eve 

cont tor pot, and f1lter ont cted oil ediately through suction 

tu l . 

Alter filtering , the oil mple & pl e din a bottle, stopper-

ed, and alloved to cool o ro temperature. Color of the tre t d 

otl • th n determined ua1ng a photel ter. The photelometer 

v s first et to re d 100. using diet.111•4 w ter d an orange filter. 

A reacting a \hen taken through the treated 011. 

The optimwn condiUone of acid. treat nt ere deter ined by 

lotti the color ot the oil produ d b7 each of the • plea iut 

the ~aria.~le tor that le. A le of clq s then aet t. Ta.t 4 

the opt co:nditio of t • te er twe, id 



e neentra.-t1 n. fhia ti l • th . u to determ1 

the eo \ cl with the 11. 

trst. a• ries o£ eon eta • 

1" .300 • t,f bright 1tock uain« the iltr-ol couta.cti eycl • 

Col\.t ct• v re made •1 weight, rt'Ulgi tr t'ivr t.o thirty g a 

of e~. 

• riea ot cont ct• u.1 

epec1f1c \11Ne at. different t ere.t-urea. C eta were de fer 

10. 20. 30. and 40 tmtee t ch ot the , e!' lures )001 4001 500, 
0 

a 600 1. the cont :eting qcl • a.a .toll ti 

b:11111mnz: hm superhe&t<ed ., .... 0 . t.o blow t 11 tree ot 

conde aed ter. !be coma.ct or pot with the 11-e.Acorbent ixhn 

te acnve 1 , p ce the at1n-er la ad.Ju. , t gt• 

rte ot 4001'. p . ,~ , 

llciU18' at * 1 Heat 11 applied t a nltors · \e , the 

ave te o! tempan.ture riM 1~ approximat.e1" so0,. per mimte • 

• ~ L : '.ftl8 nperbea ed e\eam 1a 1t\ed ago.lated to gt.Te 

a co D.M4 at overhead of a.pp 

§atcilit4 :U.. U. btc311t4 lmtr&tl\tl l Mter the ap eitiecl 

\S.. ha ela.paed._ the fire la tu.med at.t th cloor ot tl.de 
0 

............ "'" op Md. file oil-ed.aor 'At, mtxtve 1s al loved o eool to 350 1 . , 

, erh ted at 1• t.'Ul'De · otf. the oil ta filtered. 

t ted 011 a hen b•t U • •toppe:nd. allowed to 

cool \o ro le m • and tbe color e~erm1Detl u11ng the pboiel-

ter. color plotted iut th 'f'&%'1ablee t 1ght of clq, 
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a \ mpe- ture IJffe the opt-1 eo 1tio ot 

Sen ran re 1th ltrol x-2.02. act1 t.ed. ben\ nlte, 

uat ted bentolltte t r e r1 n. atc rd. ftltrol 

the wet or oth th& lltl'Ol untrea.t elq 

w vn.rte fro 5 to JO grama. 
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t lotte 

colar of oll pr C 

1., rature t 

photelouter Nading. 'J.'he eu.rve naea. le..- le ott t maximum n tnc 
o~ 62. , on t photelo ter 1cale t a t e tu.re ot 1S5°i-. of ael4 

t tment . d • to l lue .of 60 at 210°1'.. the lower 

rea.d.1:ng or 6o at 210°,. probably result t , t res. re n-ted by 

P. G .. tting. • OV'al ot all sol hle 

act deatro,-e cryat l \\ice, le ring only- leo-trop1e 111ca el. 

hi 7 aorptiYe ~or ter but ot lo o r for oils •. ,,5 

t • re 4 to 

6 eho.a pl~t of p tel te:t nad.1 s ver1Ua t1a of 

• fhe lower 

vtth 1011g leaohl 1n ho 

prev1ou•l1 nt1 a. 

readi of 60 s 

id &8 ahown t t 

at a t1ae ot 

t ot long r 

h third Taria'bl or acid treat• t, acid concentratton. t• 

ahovn lotte ••nus hotel ter in P 

showa a 

aei 

8 hourt id t tment .• and 20~ aetd uentrat1on. !hep ftl • 



c re ll vit thoae re or •dint 

benton1tee fro: o\ r lo lt tie-a. 

0 ot 210 r . • 8 hcntl'a nd an acid cone 

1 shO • t deeolor1.z1 tt 

act 

11 rl.1 th V61ght o! cl 1-1.l ten g 

lit tu 

11 
11 

t1oa o! 2<>;i by we t .. 

rot dif.t ight ot 

1 er 

ts reached.. at vhJ. 

17 

o1nt t; cum t s to f · tten ou • fh1s ia i tea.t ion t t th 

c :pal,le • 

of both tu ly tiTe 0%' • 
fix 4 r llml\. 11 'l' n • of ~enton1 t per thNe a1111-

11\ers .Gf 011 I ken eor nt once t t1 

he opt 1JIWll t • 

ot eo ae\ 

t l e 11 at t ls 

e ide .gli ble. ~he 

ot ont s..nc are therefore 6o r. a.bd. 

11 a plo\te4. oft it aorbe t 

#o JliUr l 202 be on1t • The enne1 a 

that t 111\r 1 oeee a daor 1 p •re 1 t t t of 

pas er 30 Ill. of 11 S.• r he At \hie J) int bo\h cu.ne. te 

t.o .flatten oa.t . ! ev r. colons e ,~ g ter extent 



\ \he hi(.b&r coneeatratlone. 

!he ad•orbeut ncemrat to eun-e tor , -utrea\ed at Jd\e 

l)rn•• that lhe elq ia tura.117 actl-n to a eerial ~en\. Uaing 

20 grame ot ,mtnat•d clay pe7 300 111. ot 011. a ecolorist.ng 

eftic.16 ot '1 1t o ta'illed. co to , deeolond. po · rot 

the opt 'f'&lue ot 10 • ot iN&i 4 Okl&hOMa c1", per )00 al. 

f t 011. 
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Acid Concentration. Per Cent by Weight Sulfuric Acid 
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COBCLUS10 

cram• pn 300 al. ot oil. .lbw thi 

t t. of' 1'11trol. 

po er QJN.na]. to t ie t1'J)e ot cl.a.,. 

to ten 

tbe efficiency ia ~ 

l\rol, the 

l'aV OJd.fSU~- Clq p08.e88M 8 !)<1/, ,eff1c1eney- i deCOl rid.Dg 011. 

!his 1• a.n eT n highei- dacolorid p rt \ t Nported. fo-r 
12 

l•r's earth. ch di colc>rl.m • one-t "1 to one-tb1X'4 •• meh 

a an actl d clq. 

0 
re: lempe,n.tur , 18.S 1. ,. ts.me. eight hcnu-s, and 1d. c ncentrat1on~ 

2oi by veight concent tod nlturio aci • 

conditions tor con et1ng th acti"fat d' holla 

nt o:o.1 te w1 th oil are a 
0 

oil, temperature. 600 I •• 

aorbent eo e-ntnt ion,. 10 • pe:r :,00 al. 
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