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BESTO\ITE DEPOS!TS IN AFRICA 

t {', ' . 
,. /.\ l 

This investigation has been carried out through literature surveys 
:.:i a nurr.ber of S\o.'edish, british, american, french and gerr.an data­
bases an by the helpful assistance of the Geological SurvEy of 

1. 

Sweden. The British Geological s~rvey in London has also been 
c~nsulted and a proposition frorr th~m is to be found in enclosure /7/. 

Bentonite world prod~ction 

Bentonite is a plastic clay wich easily absorbs water. It is created 
through the deterioration of volcanic ashes. 

Larger deposits o~tside Afric& are to be found in several parts of 
the world. In 1978 the world production was recorded to 6 529 465 
metric tons and in 1980 the figure was 6 426 598 to•s 011t of wich 
African product ion counted for sor.ie 100 000 tons. Tt1e lJ.3A alone 
acounts for about 60% of the world production. See enclosure /1/ 
"Bentonite - a review of world production", Industrial Hi11erals 
Gr:te;ber 1982. Anotl:er source (enclosure /2/ "Mineral ~rade notes 
July 1979, p ?) gives the world production figure for :978 to 
5 3.'d 000 tons. 

African bentonite deposits 

On the Afri~an cont~nent the R0public of South Africa and A!ger:a 
are the !argest producer nations, but there are also production in 
Egypt, Morocco, Mozambique and Tanzania. Deposits are also repcrted 
in Kenya, Sudan and Madagascar as well as in several areas of South­
west Africa although ther is not clear wether there is any actJal 
production in theese couPtries at present. 

Production of bentonite in Africa (tons) acording to 
Industrial ~inerals October ~19~8~2~·--------------------- ·--------· 

1977 1978 1979 1980 

Algeria 24 337 35 664 36 oooe 36 oooe 

Egypt 3 811 3 488 5 085 ,) 200 

Morocco 4 807 4 800 1 015 3 2.84 

Mozambique 2 744 3 coo 1 656 1 5ooe 

South Africa 37 27.1 34 519 46 394 51 815 

Tanzania 35 20 80e 80e 

e-Est irr.ate 

A rr1ore detailed des::ription including soi.le c::·mpanies invol"Jed is 
incbded in the article in enclosure I 1 I. 

Grim and Gi.iven states in the ir:troduction to their book "Benton1tes" 
(1978) that althcugh they doesn't claim to cover all known deposits 
of bentonite world wide it is ho~ed that no large significant ~Pposit 
~s overlocked. For Africa Grim and Gi.iven records bentonite occGrences 
in A:geria, Morocco, Cnion of South Africa ard Mozambique. Sho:t 
~c·!ces inc:u~ing literature references are also given c0ncerring 
E~~pt, Ken;a, :a~za~!a and Sudan. 



It is stated that bentonites are also known in several areas in 
Southwest Africa but no furthe~ details are given. In a table 
on page 63 locations of some bentonite deposits in Africa are 
gi~en. Literature references on page 75. See enclosure /3/. 

A short article concerning a new bentonite deposit in South Africa 
is enclosed /4/. 

Some further references are also enclosed /5/. 

A copy from Industrial Mineral Inde~ October 1983 concer~ing 
articles in that journal dealing with bentonite as well as 
country and area surveys is enclosed /6/. 

2. 

A letter from the British Geological Survey is found in enclosure /7/. 



Bentonite-
a review of world production 

by Gerry Clarke. Deputy Editor 

TM "orld'' bentonitt industn ;, dominated b~ a number of LS companies such as American Colloid. Dr~r. ff'd,.ral Bentonite, SL. Oil Dri. and 
"~o-Ben all of which enrt their innuence in o•e~a' marl.el' to a greater or ln..wr extent through export tonnar.ge and or subsidia~ operations. 
particulart~ in Europe. Production in other countries is characterised b~ a mii:ture of major companies such as Sud-Chzmie in West German~ and 
Carlo La•iosa in Ital). and smallrr '>Cale operatiom in the hands of a large number of producers. This article focuses on the production of bentonite 
,.orld" ide and incorporate' a tabular summa~. 'ext morth a re• ie" of bentonile market!. will bt: pre;vnted. 

\\.:!! l'\eJ 11~1 '"':-nr,,n1;:' ,rre~id rhrc'U!,:h m,,re th:rn ~I' 
1.,·itu~1!ric:' \\.c..'rl· ac:;\.c';~ t:n~~1~ed in tht: pri_lduct!·.'n ~)f b.~.?im 
t1 1nnc-.. 1'f ~)c~1t,~n1tt: dnd J """11m ll'nne~ L)f fu1ler\ .. e, -th 1n 14>'(1 
- di'"'' fr,·,m :hl' r.:,11.. l•ru figure' ,,f h.".'llm and 1.7:'\m 
t•'rlfl!.:'' rt:';-'CLti\~l~ in the L.1ce pf tht.' ·~'fll•)ming. rt:C;;."~~i1'n 
thr-_1u,:h.1u: v.e,tt:rn rnJrl..ct' The .;.:.:11mran:-1r1g tat>ie; recl'rd 
v.,>riC ['fciduc'lll>n t1gurt:' f\lr bcnt<Jf1ltC and fu!ie(,; e~Hth fc>r 
the ~l'df' :1....i-- t") 1w..,.1, hd't·d tin ~tat1,tH .. ·~ t..:ompiled b~ the 
(n,tl!u'.t' ,.f (;._.,1,,g1c·,,: <.;,·1,nc·.:, 1n L1nd,1n and the L'S Burt.:dll 
ell \11nc:' 1:1 \\..i,h1r1gt•.'fl Ho-.i.nc:r. l'\l,lf1g tl' the Cllmpkx 
nJturc 1~'~· ~he miner~tl "-.t 1 m,_ funhc-r explanat1.Jn I' nece~~dr~ 
'\atur.1!:1 <'llUfrlng "'d!Uff. bentc>mte !" rrc1duced lf1 the L'S:\ 
a' v.ei: "'"'mt· l,,c:atH 'll' in India. South Afn.:a. and Au'>trali~1. 
and rc:rh.ir' '>n:: '>r tv. ,, uth~r h •cat1Pn" but mc>;.t other 'odium 
t'>enL>rl!k I' [1r11duceJ ~rt1f1clu!J\ Q) rt:actmg na'.ura! caic1um 
hen:c>:iitc with v 1lb ,,,h s, ·me-:·· imr,1rne' ,,,d1um exchange <ill 
their ;:;ilcium bent(1nik prnduction "'hil<;t others react the 
ffl<ttt.n..i'. v.ith t11.:1d 1.1r fflt'lll~ m.ar~er ~he bt::1t·fic:;1ttd cak1um 
h1.:n\•'Pl:c ~lr rt:rft1rm tt!l thrt..~C funct11· 1 :1~ Jt I~ \lftUd!I~ 1mpo~­

<.1bit: t" '"'e'' C\JLt:1 h''"' much c•f ei1Ch type of t>en!•Jnite i-. 
rrodu,nl ;md "'the 'tJt1'11.::' mu't tie regarded a' a guide onll 
TP h1gh:11 •,:the 1w1r1t l 'K rmduct1or. 1' 1.h11wn a' fuller\ earth 
hecau-.e ih1' I' dctua!'.I \I, hat 1:- mmed ~a calcium t>ent()mk or 
cak;u~ m• 'tm'1r11i.1r11te -- but prubat>I\ "'ell ,~,er half the 
tunna~t: 1· ,, !1um exchangcJ "'h1!>T the t>a!· nee i' acid act1-
1 ateJ "c>r ,,,Id J' calc·1um h<.'.ntc,ni!e ()r p;am nld-fashioned 
fuller . e<1~th \forl rr,•peril therdnre a propl•rtH1n of L'K 
pr,)dUctlon <'Ught 10 be 11\tcd dC. bentPnlk a' thl' I' the form lf1 

\l,h!Ch !ht' material it:J'C' the: rl~n! t•l he marketed. but an\ 
'uch ac.'e''mt:nt ·v.ould bl le-.' accuratl' than current practice. 
~1milarl1 with •it her countn \ Pu!put the exact aml•unt of 
hent11111te "'h1.:h "'odium e'.Lhdnged <H acid act1\ated i' not 
ic.;;;1v.n In L' •ntrc.'t !(Tade' <lf "'uthern calcium hentunlte pro-· 
•".iced m the L'S.'\ v.h•ch ;,r: '"d1um exchJnged Me mcluded m 
tne catq!c>f\ for hent•1mte The tah!t' for fuller·, earth pro­
ducli<m 1nclud~' <i figure for the L'SA v.h;ch conc,1q,:1fthe <.um 
Of rrPdUct1on 11f ;1;tapu}g1k <ind calcium mPntmuriliof11fC and 
<.() 1<. not '.!nctl1 u1mpardhle with the figure> tor the nther 
c<1untne' "'h1ch arc exclu,1\el\ concnned with calcium mont­
m,1~!l!on:te ;.,Jhe1; • 1f \ an:ng degree' nf punt:- and qualitv The 
tahl• nf fuller'' t:<irth ,,1Jd or u>erl t>~ producer' in the l_'SA 
<.hPu!d ,er1 c to cl<inf\ rh.- L'S p<>'lt11 in alth"ugh rw>duct1on in 

!\,/e\rldit and l 1tah l' "'1thheld in Prder net To divulge propne­
:an L"nir.1erc1ill data 

A fur•hi:r c"mrllldl1n\: factor i' the (>ff1<\\Hlfl of rroducl•nn 
figure' for certa1l1 C• •UO!fll'<.. i!nd in ra·t1cular \.\'c',t (iermiln\ 
"'h1ch I' rel;e1ed tu hf Cdpahit of ,,rnduclf1!1 ~-71Hl,()0(J !pa of 
hen!Pr11te of all t!Pt:' fr,,m exten,ive derm1h ,,f o::aluum 
hent.1r11te 1n the R?-cman region of the countr~ Other ''gm· 
flcdnt rrodui.:n' for v.h1•:!1 figure<, are nor ;naddbk include 
Canada Au,tna. and 1nn1tdbh China ;ind the LSSR l'n­
dout>ted!I outrut from the<.e c·•untne' will ra11,e :he V.Prld 
pr· •duct11',n f1gurt' h\ <i further Irr. 'f'J f• •r hen'.<>111te 

Estimated ~orld production of bentonite r tonnes) 

Countr\' 1977 1978 1979 1980 

'orth America 
CanJJa na na na n.1 
Guart·mala :.~Li.' 2.t-)Oc 2.-:'"1.::;,:dc 

"1eXl(\1 ''i.11>'! 1.;11.1::; 11''1.'-..\~ , ... r-1.112~ 
L'SA 1.:l'i'l."10 .;.o'.; . .l.;A J,fll~.7""12 ~. -lf"' .2LJ:' 

South America 
Argentina 11 ... 8)6 ]fl(' 4"" I:-;-:-·-'~~ \ ".;_ i~ll 
Brazil l\Jli.3'15 !11~ .6!.; ~ 1.:: ,)()_~. =~-.4)J 

Colomh1a 1.21)(1~ l .2lNle I .:'Nie J .21MJt: 

Peru 4U.;:i T.215. .lli. ""; ..) l .1 N N •c 

Wrstrrn Europe 
Au~tna na na na na 
C\'pTU<; 11 .2()()e ~.SI Nle , .\~Nie ::.101e 
France ~.116:> 10. ~ .... 111.llf>'J ! \.., I ~)I It.' 

\\e" GermJn:> na na na na 
Greece 441.2"2 . 3~5.lfi7 47~.)3~ SIN.i·J" 
Israel 6.cis2 6.'XNI h.2K7 11./NNlc 
Italy 292.42~ 22J.2111' 2rC.4-lll -~22.XX>--

Spam 1112 .. 12x 108.~18 1211.1i-~ "}°7 ..... ()_' 

Turke~ 4.357 1'.28(1 ".'1.r 1:;.101 

EasttmEurn~ 
Bul~ana 2'4.7fXI l''J.7f)(I 20'.'f~le na 
Hunl!Jr\ i\(l.IUI ~:.ow ~2.Jl!k ",,l)(MI 
Pola~d. 76. "10 k~.i'Q(l !Iii-'~~ 15" (19(1 
Romdma o3 ,I Mille 65.tHic ti' m1c Ii) .1"" I( 
l'SSR na na na n<i 
YugoslJvia !Iii.COi 154.fOI nd nd 

Arrica 
Algeria 24.317 3~.1164 31i.fWM1c 11i.ro1c 
Egvpt 3.811 3.488 5.flX'i '>.21MI 
V.oroccn 4.5<07 4 .XIKI l .Ol'i 3 2XJ 
\fozamt>1que 2.744 3.101 l.MI> l . .'iiNlc 
South Africa 37 .221 34,'il9 46 .. 194 Sl .x1< 
Tanzania 35 20 K()c Kile 

Alia 
Burma I . .'\49 lYXlc I .'>!Kie 1. Ville 
Chm a na na na na 
India 150 .5611 15).1121> JJh.922 15>-.1>75 
Iran 25.(Hle J(!/O'lc 20.llfWle 211,IOlc 
Japan 4(Kl.f01e 4fMl.1Hlc 4;w:.rn1e 41Wi.IH)c 
Pakistan 1.089 1. 111 J .265 1..147 
l'h1hpprnes 2.279 l,5fi'J 1.123 'i.053 

Ocnnia 
"u~traha 5/1()1 8.565 l!.972 9.200e 
Ne"' Zealand 2.633 9.824 4.954 3.101 

World Total 5,865.347 6.529.405 6.697.MK 6,426.'98 
e - trnmate na- -11uta<ailal1/e 

Source fri5111urc of (;rnlng1ra/ SnP111r1 /,. •ndrrn and 
l' ( . ' Hurrau ofM1ne.1. Wa1li1ngru11 
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Bentonite - a clarification 
It '' unf,11tundte that t>ent,,1'1!e I> ... omew hat oti,rnred by the 
lack of miner:dc·gxal '1gnifa:Jnce am('ng..r the pr,,fu~ion of 
cumm.:rc:a' anJ reg111n;:! term .... Thi> pwtikm of numenclature 
warrant' ,,,ml' d;iti,irJt1on. if nnh !P cl .. mf~ the follt•wing 
Jt~\.:"U':-.llJn 

\1u:h .. -c1nfu'"'n h;1, ;rn,en 11\e1 th.: d1fkrent u,;ige> of the 
term 'fulkr·, <.: . .tr!h .. Pn ''f'P"''t.: ,1Je, '''the At'.~!1!1c. HlJW­

e\<.:r. 1r: hl1th .:.1'e' the tt·rm ha' a hi,h•ncal -;ignificanc-e. and in 
view of m,iJ, rn o.1b,11rbent marker-,. '>till he;ir-. ..i .:ert..iin logic. 
H1,wm:alh. the tc:rm rderrd tL• a:n clJ\ which hJd th<.: at>ilit~ 
to ab"'rb 1111. gre.i'l'. ur ,,,ic1unn~ md!ter. which ..:,1uid be used 
for the c'le<!n,ing .n ··t1..dlin{· pf "'''''lkn cl•.llh A numt>er nf 
cla~' hJ\t: th1, rwrert\. and ,!l'l'-'rdingl\ h<ne he..:ume km1wn 
a' fuller·- earth In tilt: l 'I\. . ..:;ik1um m,intm 0.1nl!Pm!e ha' been 
1.1.prlo.ed -1nce R1i:nan time .... <rnd hence h;i- t:l1me t•.' c>c..:upy the 
term t,1 th;;: t'\.:lu;.1oin ''' c>th.:r <1b,,>rhent c:.iv' In the l'SA. the 
-.uh,rnutL:1"r. (1f d11me,t1, .o!tdpulg1tc fpr imr· •rteJ Em:li>h cal­
cium m,•ntni,•nli,1mte led w the: U>e c•f the: term for thi;. cLn 
mineral gn,up. alth11ugh I! i' -rill u-.ed lc1..:..ilh tc• descnhe 
m·.•:itm11nll11n1te.... Jnd rn:\c:d nh,ntm,-·nl!o.1rnL>->t:piolite>­
dttarul~1te'.'- whKh u'.timdl;.:!} f:nd u~t> a-.. ,J~~1..'rtJcnt ..:-la~~ 

Tht· ht·nwmte mdu-!n '' tu~ther rnmrlic:ated h a num~er 
11f tc:rm"' th~it ffi~1' cithL'f t.:\pr~"~ tmp•Jrtant chdrf.h:tt'nstic~ of 
tht• cia\ ! '" c:!itn11 benh •nne. nnn-,1.1..:llin11 t-ient.>mte. etc.) or 
the re11-1• in v. hc:r'-:'uch d c!;i\ ''pr, >duced I\\\ llming hentomte. 
T cxa,-bcnt•.'nil<:. c:1,- ) The tc:rm ··t;entc,nite·· i- a reg1cnal 
kr~ i:,c:\i. ha\ 1n.: been dc:nwd frcim the Bentun sh~tle at Rtick 
R1H:r. 1n 1.1.h1ch the: f1r't hentumte mine in tx<.J- "'<l' thought to 
1xcur In turn. the Bent11n 'hdk dre1.1. it' n~1r•1<: from Fort 
Benton in \11mtan.i. J11p mik> to the nPrth of Reick Ri\er. For 
ea't: uf rekrence. tht: C•'mmon r,,imenclature of the gwup is 
,d (IUt in the· ac-cc>mpammg tahk Whibt Jept1s1b of calcium 
nwntm•_1nllc•n1tc· arc: relati' el~ "-!de,rread. th<.: uther members 
of the 'mect1tr: gTllll[' of mineral> are ran:. and commercial 

..... .. t - tt#r' .... •T'""...__,~---... ·-

Principal nomenclature ofbentonite 
SmKtilt group (la~tred structurt) 
Prmnpa! mmeral 5ynonrmous 1erm.s 
Sodium Srn1het1c benronite 

montmonllnnite Sodium bentonile 
Swellin~ t->cntonite 
Sodium-aeii,ateJ 
ber.tonlle 
Sod1um-exchangeJ 
hcnrc1rntc: 

Calcium C alc1um hent.1n1te 
montmorill.in11e Suh·hen1onitc 

"on-~"' ell in~ 
benwnite 

Hormite l(r,lup I fibrolll> or chain >lructure • 

Sep1ohtc 

Pa1'·gc1r,~1te 

Moun tam wool. 
leather. etc. 
<\lountdtn 1>001. 
kdther. etc 
<\fra,chdurr I in IMge 
lumpf .. .'lrm 

Regional terms 

\\ vomin~ henronite 
t l'Si 
WeS!ern t>enwnite 
( l'Si 
Ben1,m11c (UK) 

S<>uthern t>entnn1te 
( l'SI 
Tna' hen tonne 
( l'S1 
Fuller'• earth' ( l'K I 

·Fuller··, eJrth 1 l SI 

Fuller\ eJrth (L'S I 

explo1t<it1,in 1' restm:ted tw virtue of then limited Pccurrcn•~l. 
H0wever. H "'a' the Grand Cru' deposit... of natural sodium 
bentomte - virtually restricted to the l\;orthwest l'SA - that 
led ll) UC\elopment ,if the hcnwnite market. Speciality mar-
1..et-. ha\e heen de\eloped for the extremei~ rare lith1um­
magnt:~1um · smectite. hectorite: and an equally restric'.ed 
magne'lum ~mectite. 'illponite. ha' recently been launchel' 
onto drilling mud markets. Sapomt_e has physical prupemt:s 
''milar to bentonite. hut 1' shear thinning. a Pd h'i' an e~­
tremel~ high ~ield point. The high magne,1um content result-. 
in a very low ion exchange capacl!\. a better tolera11~e of 
electrGlyte' and a higher thermal stability. 

~~--~~~~~~~~~~~~~~~~~~~~~~..,..~ .......................... ~ -9'\ 
lniustri~i Mi~erals fiii~ory 2nd Edition 

- ... -- -- ' 
Scheduled publication date November 1982 

I 
I 

iht: nev. improved Industrials Minerals Directory I 
·s 1ne 198.' s•_,ccesso' k :he f.rs' ec·; on putJl,shed 
1n 1977 T"lt on'y nct'n,:i•,:jna' d 'o?Cto'Y 01 no•1· 
n1E:<rl' 1'~ n: riercls (H()0 1..iC.er"::i, '1 ha~ UtCJ~f::' an I 
,-r,pc;r;an~ and villuat; E: rnd'ke'.:ng 3,r' ·c, anyone 
w ~h an .nvo!verr1en! n ~~~ '1 1.Jn-..-..-.eta::.c rT·!nera!s 
P''-•duc.ng, consur-·.ng, or traa,ng :n::Lis'r:es This I 
is b.;..: 'lu:if: no o:'ie' source of reference t:'•'Ov1des 
su·~~ a weaith o 1 de:a lt;.j ,nforrnat1on un non-
rne1a11,c m1ne'al producers 11vorldw1'.Je I 
itoe se·~Jn·d e'.:J,\10'1 w1ii cDnta1n a coun11y-by-country 
aipt"iilDeticai l1st1n':l of ccmpan:esp/us a buyer\ guide, I 
i:st:ng under r-r:.nera. head:ngs. suppi1ers of a given 
rr-,,nerdl w1Th C'.iuntry of or1g1n thus offering swift 
acress 1c worl.'.J·v\1'.Je suurces of supply. An 1rnportan'. I 

I 
I 
I 

Order Form 
To Metal Bulletin Books Ltd. 
Park House, Park Terrace, Worcester Park, 
Surrey KT4 7HY England. 
Tel: (011330 4311Telex21)83 
or Metal Bulletin Inc. 
708 3rd Avenue, 3rd Floor, New York, NY 10017, USA 
Tel: (Z12) 490 0791 Telex 640213 

Please. send me ............ copy/copies of the new 2nd 
edition lndi.strial Minerals Directory at the price 
of (tick relevant box) per copy. 
Basic selling price-£35+ p&p. 

£38.50 (US$92.40 : DM192 50) Surface mail 
Q £39.50(USS94.80: DM197.50)Airmai1Europe 
2 £45.75(US$109.80: DM228.75)Airmailrestof 

the world 

Total enclosed £/$*/OM .................. _ 

Name. 

Pos1t1on _ 

Company. 

Address. 

Tel 

_Country 

. Telex 

Signed Uilte 

Payment with order please. 
Cheques made payable to Metal Bulle!in Books Ltd. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ar Industrial 

Minerals 
publication 0 1Hw Yorlc rtmclenrs please •dd ialtn Otx •t tf11 appropri1t1 fltl. I 

"---~~~~~~~~~~~~~--~----------..;ii .. ~ ................ ~ ..... ~~ 
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North America- predominant 
Each of the principal "lorth Am;::rican countne., ... engaged in 
the pn,ductwn o·· benlllmte although output from Canada and 
Mn1c<1 i' dwarfed h\ that of the L'SA which alone accounted 
for some 011r; of tot~l wc>rld produd1on in 19Sll excluding the 
puhh,hed figure' for fuller». earth. 

Off;.;ial figurt:' for hentonite pwduction in Canada are nnt 
a\ailahle •'wing w the ;;mall m.i.nhe1 11! 11perawr' ..:xrlt,iting 
the miner al Althouc.h l>rt'S-'t'' .\finaal.< \Hlfk' a dep1v;11 ne•H 
Ro-.alind m Alhnta :,nh ahout .V( of Llutput i' w.eJ in the ml 
well drilling ap,1hcatll1r.: The m:iin u.,e, are 1n tht: fields 0f civil 
en>?meenne. foundrie-.. animal feed. and iron ore pelletisa­
tio'O Thrn~gh 1:• 'uh,1d1ar .. Pcmbmu .\1ounr<Ii11 Cl<I\·~. Filrrol 
Corpnracio~ (now pan or' Kai,er Aluminium and .Chemical 
Corporation I pr,1duce' d calcium bentonite near \1orden m 
Man1t1>h<l. the hulk of which 1' taken Ill the compan~ ·,plant at 
Winnipeg for proet:,smg and chemical treatme.it. The newest 
henh10ite pr1>du.:er w emerge in Ca:1ada 1<, \·or111uia .\1incs 
Lrd. with 1b _;.i_:;r; stake m A ionlrn .\finau/ !ndusrrics which 
It a14uired in June 19" I with an option II' increa,e it.. (1wner­
sh1p to :'ii'; at a later datt: A•llnlea 1., the ,,nl~ C<lnad1an 
upt:rat11•r. w hKh mine' d n~turall\ Pi:curring sodium tientonite 
at ;r, hll.t)(Ml tpa O:'perJt1on nt:ar Wilcox m Saskatchewan. 
Ah11ut -l(l'( <>f >utput 1s u,t:d for oil well drilling and 20'( for 
re.,ent11r -.eatant matenal with the balance for animal feed. 
bundne,. ir,,n ore pellet1 .. at1nn, etc 

B..:nt.,mt.: pn,duct1on 1r \kx1co ha., n.,en steadily in recent 
year' Ill m11re !han I'"·' iOI 11,,nne. in ! 980 w1rh a furth.:r 'i: Jou 
tllnne' reco•ded for calcium henromte m the same year. 
Mex1Co-., principal producer. Quimica Surnex SA de CT. is a 
Me,icam .. ed sutis1d1an of West Germanv\ Sud-Chemie AG 
anJ 1" engaged in calcium hentomte quarrying in se\eral loca­
tion' of which the largeq are in thr: <.talcs of Tlaxcaia and 
!\forelo ... Smaller operat1t'n., in Durang<l. Zacatecas. and 
Mich11acan prtnidc Sumex with -.ome l-lO.lMl(1 tpa of capacity. 
Pn,ce,smg 1., earned out at the rnmpam ,., plant at Puetila 
where .. urface trea!ed cla'' Jrt: pr11Juced for hkachim:. ah­
;,orhent ... f1l!rallon. etc .. \n affd1::!ed c11mpam. Tm:si/ \tc.<i­
C<Inu SA de CT. abo ,1perate' a plant m Puehla. \fexiw-.. other 
m..ij(•r he111<101te producer. Aru/las lndusmalc.1 de Durango 
SA de CT ha' a q<.1<irn mg caparny 0f I 8P.OOO tpa at Cuenca me 
m Durang0 and 1-. ahle to produce up to l~O.Om tpa of pro­
ccs-.ed matenal at 1r.. plant m G6mez Palacio. Duramw. Dur­
mg 11.J!\ii the compam extracted ahout 1211,(HKl t.,nn~ .. of raw 
cla\ at Cueni:ame. A <,ma'ler -.c<..k plant 1<, operated hy Tecnica 
Minaai .SA m T:a4uepa4ue. J ah.,co where >.mo tpa of bento­
mte capacity "a\ailahle h?,ed on r<iw material frc1m \ariou' 
location<, m Zacateca ... Jah,co. and \1ichoar.an states. The 
company ha' rei:ently ms!alled an acid act I\ at1on pletn! as part 
of an e\pam11•n programmt· 

Prnduct1(ln of :.n'i!I tonne" of bentonite i' recorded in 
Guatamala although l1ttic I' known ahnut the country·., hento­
mte operations. 

USA-the world standard 
After climt-iing through the -lm ronnes mark in 197:' pn1duc­
t1on ol henton1te m the USA slipped graduall\ back to hel<'w 
j I'm. tonnes in 191\fl <ilthough pwduction of ~alc1u.11 bentomte 
(rnontmi:irillPnite) remained remarkatih consistent throu~h 
theo;t· years at around 553.0<Kl tonnes. Prehminar} figures f~ir 
J9l'J reveal that hcntomte pwduct1on has rew\ered ~ome­
what. by almo'o! 12r:;. to 1ust under 4.::~m :onnes whi1'>' the 
overall figure for fuller\ earth ( calc1ut11 hentonite and atta­
pulg1tc) shows a fir( 1mprc1vement from the J 9)i(J figure of 
1392,(J(JOtnnw~s t<• I .475.0(l(J tonnes. 

The US ndtural snd1um hentomte industn 1s dominated bv 
ahnut eight ma 1or corpora ti om 'i(lme of wh;ch have over>i:a'.s 
extens:ons to their husiness. Amrrican Cullu1d Company 1s 
heavily involved in the producrio1, of hoth sodium and calm.m 
be~tonll.: although ih natural sodium bentonite Of>erettiom far 
outweign the f.Jller's earth operatwn. A.t its four plants Ill 

\Vyommg. South Dalwt;i. and Mon:ana. Amcn.-an Colloicl 
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has the capacity to produce up to I .4m. tpa of sodium henw­
nite. This compares with a production capacity of around 
300.000 tpa of calcium hentonite at tbe two plants m Al<ibama 
and Mississippi. In addition the company has a further 220.00(1 
tpa processing capacity at other VS l0c<:tions in Maryland. 
Ohio, Illinois. Wisconsin. and Indiana. The oversea<i dimen­
sion for American Collmd consists of subsidiary company's 
with proces,ing plants in Wallasey. UK (\/olclav Lrd.1; Duis­
bury. West Germany ( Bentonit International GmbH I; Erand10 
Bilbao. Spain (Vo/day Espana S.-~J; Geelong. Australia (Vo/­
clay Standard (Pty) Ltd.); and Hamilton, Cailada (\/olc/ay 
Canada Ltd.). Taken toge!her these overseas operations have 
around 180 .000 tpa processing capacity. 

Wyo-Ben Inc. 1s solely concerned with the production of 
natural sodium bentonite in Wyoming at three locations which 
have a combined capacity of I J6'. ,000 tpa although the com­
pany's recently t-iuilt $4.'im. Thermopoli' plant is readily able 
to douhle its capacity to 600,(IOO tpa if necessary. T11itial pro­
duction at Th.:rmopolis began in January 1981 Exp~nded capa­
city is, however. unlikely in the short t~rm owing to .:urrent 
output being only around 50% of current capacity. Federal 
Bentonite Di1·ision, Aurora Industries Inc. present!) operates 
in two maior locations, Colony and Upton. Wy'Jming where 
r.ombined production capacity is around 450,000 tpa of sodium 
bentonite. A variety of grades are produced in granular and 
ground forms mainly for iron ore pelleti,ation with over fMrlr 
of sales and most of the balance split between foundries and oil 
well drilling. The 300,fJOO tpa mine and plant at Glasgow, 
Montana still awaits commissioning. A semi-finishGd product 
which is crushed and dried at Burnett. Minnesc•a 1s supplied to 
the !aconite iron ore markets in Michigan and Minnesota. 
lnrernarional Minerals and Chemical Corporation operates a 
mine and plan: at Colony. Crook County, Wyoming fvr the 
production of sodium bentonile for oil well drilling, foundries, 
and wa:er retention apr-11cations r w1C's other operation is 
concernerl with the prorlu~tion of cak1um bentonit: al .Aber· 
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deen. M1s'1''1ppi for foundries. animal feed. etc. Kaycee 
Bentomtf Corpur1.won has a c0mbmed production capac.t) of 
450.ClO tpa of sodium bentonite from it' two plants at Casper 
and Worland. Wyoming. main!~ for iron ore pelletisat1on. oil 
well drilling. animal feed. etc. Althou1:h the Colonv mine is the 
onl\ one 1~ operatwn the Baroid Dfnswn uf .11.'i lndusrries 
o .... n, reser.es C'f -.od!u•n bentonite m Montana. South Dakota. 
and \\;,Jmmg C'Jpac1t> of a1,1und Q\.10.000 tpa at Colom· pro· 
v1de, th.: n1mpan~ v.1th mate11JI for 01! well drilling fluids for 
w.e w11hm the C•'mpan~ as w.·l! as for outside marketing to 
other end use<,. The principal ~'S operation of Dresser Min­
cro.1/.11-. at Gre> hull. Wyoming where up to 650.000 tpa of raw 
cla~ ked, the company\ 430.000 tpa benefic1ation plant 
Slight!\ mPre than halt of Dre"er·s output 1s used for in-house 
production of drilling fluid'> with the balance used for irnn ore 
pellet1~at10n The -.mallest l'f the natunl sodium bentonite 
pr,1.:lucer<, i' the Georgia l\aufm subsidiary. Benton Clay 
Cumpun1 with m 120.fl(~' tpa operatiPn m Casper. Wyoming 
.,.,here grdnuiar and puhern,ed grade' are produced for 
foundne,. dnllm~. Jnd pellefr,ing appli•atic1ns are produced. 

Southern bentonite ... 
Production of so-called southern bentomte is dominated by 
t.,.,0 maior corporat10ns - 01/ Dri Corp o_f America and 
L>11.c·1 Inc. - and .. ewral smaller capaclt~ operatiom spread 
thn,ugh the state> e>f \fo<.1ssipp1. Georgia. M1ssoun. Tennes­
sel'.. Te-.:a•-. '-ie\ada. and California. 0il Dri operates two 
mines and as,11ciJted plants at Ripley. M1s.;issippi and Och­
J,,, knee. Gn1rg1a with a combined capacity in excess of 
2511.iJO\' tr.i. The Georgia'L1perat10n 1s based upon a 20/~0 
attapulg1te cak1um nentomt.: mixture. A> anety of grades are 
produced for mdustnal 01! and greasr: absorbents. cat Ii::er. 
<rnd earners f11r agm:ultural ch-'micab. Marketing of the com­
pan\ ·~ pwducts i' undertaken by its European suh,1diaT). Oil 
Dr1 SA. ba,ed :n Switzerland with distribution outlets at 
!n,m;:~gham. l'K ;ind Col"gm:. Wi:s: Germany. Lowe·s Inc. 

-----·--·------------~···" .. 

has five operations in Tennessee. Missouri. Illinois. and Cali· 
fomia with a combined .--.;>erating capacity in excess of 50l.l.OlXl 
tpa for the production of industrial oil absorbents. cat litter. 
and agricultural chemical carriers. Anschut:. Minerals Corp. 
operates a mine and plant at Ochlocknee. Georgia where up to 
270.000 tpa of raw clay consisting of a mixed layer of calcium 
montmorillonite. diatomite. kaolin. and attapulgite is pro­
cessed for cat litter and oil absorbent products. Up to 90.000 
tpa of refined products are produced. Other companies worthy 
of mention in this area are BASFWyandoue Corp. IA<ith opera· 
tions in Tippah County. near Blue Mou11tain. Mississippi and 
Fi/trot Corp near Smithville and Raleigh. Mississippi. 

In Texas. Southern Clay Producr.s Inc.. a subsidiary of Anglo 
American Clan mines calcium bentonite at its Gonzales 
27.000 tpa operation it a1:quned from Georgia Kaolin Co. in 
1979. Currently the plant is undergoing extensive renovati(>n 
to incrca~ efficienc} and capacit) A number of grades are 
produced includmg"'Drganicall} modified bentonites used in oil 
well drilling. paints. inks. adhesives and greases: highly refined 
v.-hite bentonites for use in personal care preparations - cos­
metics and pharmaceutical products - and ceramics: and 
industrial grades for foundries. civil engineering. drilling 
:nuds. etc. Other producers in Texas include the .\f1U-..·h11e 
Company at Flatonia and Riverside and Balcones .\1inera/.1 
near Flatonia. 

... and in the west 
In the western USA there are a number of producers of 
calcium bentvnite amongst which the most important is 
Wilbur-Ellis with its mine in central California. some 70 mile-. 
west of Fresno where the company li'as one processing piant 
and another at Florin. r.ear Sacre men to. Production capacity is 
in the 35150.000 tpa range for pelletising. cubing. ammal feed. 
and civil engineering markets. The company·s product is de~­
cribed as a low swelling Californ1.1 bentonite which con~ist<, of 
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Fuller'searth sold or used b) producers in the l'SA 
('OOOs tonne.\ J 

State 1977 1978 1979 1980 
Florida 

Attdpulg1tc ~N4 412 .Wh 371'1 
Montmtlrtlll'nitc 
Tot~' ~ll4 .+1: .Wti ~71'( 

Geor?1J 
.I\ t1arulg1tt· ~ lh :;q- 393 31'\h 
!\.10r.rm,irdt . .1rn!c Jti2 I ti' 1'2 _.:!1::; 
Tutdl ~..:~ 502 5ti.:' :\Xl.J 

~e•'1da &. l·tah 
Altdpul~1tc n•t na nJ i. l ~l 

/\1,mtmorill0ni1<· na n~· n~1 n..t 
Total "" "" n~ na 

Othc:r '"11e, 
Attapulg1tc '" :11 ·'.1. 70 
\1pnt11m\1r1!1 1 1nirt: ~:':' ~~'.°" 31'1 J.i~ 

Tota; y>\11 4i-l 414 42-l 

Total Fuller- Earth 
At1:1rulg1tc --~ 1'(_;4 ~-11 )\.jll 

\1onrm~1:-:ll( 1n1tt. ~1- ~:'J ~~> .:::~., 

Gr.ind T<>ta! I .2% J.'1'~ I .-1:_; I _ _""12 

equ.il pn1p,1rt1on' of -.odium and calcium \andte' b1J1~11rwl 

Mmeral \'0111irt'.' has re.:entl~ ~t;irted prllduction of" cumpkx 
mixed dd~ wmpming calcium hentunite. ~apl'nitc:. ,ep1lllill'. 
and hectunte at 1b mine at lm\lte. B~e Count\. ~evada v. here 
up t.1 b0.'KK1 tpJ of rav. da\ ma~ he producect' The compam·, 
plant at Lathrop Well,. ~e\adJ ha<. 9(1.om tpa capacit~ fur 
drilling. filler. >ealant. and ,u,pen,1on cla~ market,. 
R. T \ ·andaf>i/r C(J. In< ha' a 1.:diL1um bentorntt: operation at 
Bean~. ~e\ ada \\1th pnKe,sing c.apacil~ in California and 
Se' ada br the prc,duct1on of w,m\.'t1c. pharmaceutical. and 
spec1alit~ ..:hem1c;1l :,:'::~,, 

World production offuller's earth•, tonnes) 

Countrr 1977 1978 1979 1980 

Algen;1 4.2111 4.1<-F ~-(~Mic ~.(Hk 

Ar~en 1 1n:. ·U2Q :...i~c ~ J-l' ~_JllS 

Au.\lralia 'II f>k 50e 50c 
India D.'I" Iti.297 P.J.p 3(1_9~< 

Ital\ ::~ .4:-l J( I. iJ _, 1.111\11 J,_"l(KI 

MCX!C<l fll .31>'' Ji'.111' 41'.1'211 s 1.311(1 
M0r.Kl'O 21.IC:i :!9.SHll 1.;_~Kh 1- .-1.<11 

Pak"tan I ~.(MNle Jti.IMltlc -12.~:: 24.4f>l 

South Africa 251' 914 '.'211 
L' I( 1'9.fOlc If>- .IMKlc 1-! _1••1c Jll~.1••1c 

l'SA I .29t; 122 Ui\7.t>-17 I .J:: .h9/I U91.443 

World Total I .01M1.1<Q'I I .ll7f..::n I. "28. 7S5 I .f\%.1 S9 

•The f:gure for the L'SA refer.1 to rla1 wed _for nlra<h1n11 or an•ornent 
app!t~auon~- and (•)niprt.'f\ main/_, aHapul~lfr .. md calcium n-111nrmor1/­

loflilf F11iler .1 ea•th '' a/10 knoM·n 10 .~e produced 1n France. WeH 
Germam. Iran. Japan. Turke_1 etc for •l'htch jig11rc.1 arr n111 readi/1 
a• ai/of>le 
e - E.111marr 
Source /11.111111/e of Geolc1[i1cal Sc11•nce1 London and 

l .~ R11reau nf Minr.1. Wa1h111111nn 

South America 
Argentina ;ind Brazil are the ma1or producing wuntne;. in the 
South American continent with ~teadil~ increasing output al 
the end of the 1970s to 191\0 when Argentina reached almost 
175.000 tonne~ and Brazil almost 250.000 tonnes. Additmnally 
Argentina records 7 . .wll torne~ of Fuller"s earth for I 9XO. out· 
put which has als•.• graduall:- increased dunng the samt' period 
from iust O\-er 4.000 tonnes in 1977. Peru ha~ consistently 
produ..:ed aro1;nd 4(1.0(10 1pa of hcntonite in re1.:ent >ears and 
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Colomh1;1 ha~ a \en 'mall produ..:t1cm rect,rdt:d ,1t som..:th1n/: 
ju't mer 1.1~"1 tpa 

T\\o com name;. are of importance-in Argentina - (ief>.-rn­
i·ich Hno5 SCC with its 60.0011 tpa operation at Zapala. 
~euquen Prm ince ,ind lndwrria5 Perra/ Sri v. 1th ;.e\eral min''' 
in the regil>n of Calinga.;ta and 311.(lt:Ml tpa plant at Ch1mha,. 
San Juan ln Bralll 8t'nl11nir L'niao SorJc.11c SA opt:rdte~ a 
180.fl()(I tp;i hentl'nllt: mmt: at C1mpm;1 Grande in the: d1'1trid 
of Boa Viq<i. P;Ha1!1a State"' h1ch feeds a pl<1nr with a nominal 
capac1t~ of 192.1~~1 tpa of 't•d1um and calcium hentllntll: pro­
duct;. In mid 197 h Lapor11· lndu.11rie< of the LK acquired a 
40r.; interest 1n the Bentomt L1mao -..;orde,te operation. In 
Peru Minera Barihenr SA ha" large deposit' of hentonile m 
P1ura. ~ome 1 .f)(KJ km' north of Lima. and other~ tD the ,outh 
of the cit~. In the reg1cn of 10.000 !pa of sodium hen><1•11te 1s 
produced h~ the cnmpany at 1!~ Lima plant maml~ for oil well 
drilling. foundries. pellt:llsation. and animai feed. In Cal:;w 
the compan~ ha' hcen conqructing an acid actl\ation rlant at a 
cost of $2.5m for the production ol '0.000 tpa for fish. \ege­
tahle. and mineral oil discolouring apphc;itions. The other 
Peruvian hentonite producer 1s C10 Mmera Avegado.1 Cal­
care.1u5 SA which extracl'< calcium hentonite at lea m southern 
Peru and sodium hentonite in Piura State in the north. The 
c0mpari) ·s plant in Lima has a production c3pac1ty of 400.000 
!pa although th1-. repre,ents tot;!I capacity for the compam ·, 
extreme!~ d1\ersified mint>ral output. Bentomte capacit) i0 

•• ' 

the order of :i.000 !pa for foundries, animal f :ed. pellet1-.at1on. 
etc. 

Western Europe 
Five countries in western Europe regularly fJrodui:e in excess 
of 100.000 tpa of hentonite of the calcium montmorillonite 
vanet\· - West Germam· and the lJK m the north and Greece, 
Italy. ~nd Spam m the Mediterranean regmn. Smaller produc­
ticm is recorded m France. Cypru~. Israel. and Turkev which 
taken together prohahl~ produced no more than around (J), 
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70JM•1 tonnes m 1980. In contrast producti(>n in the big fi\e 
producing countnes during l'l!«.l prohabh exceeded 1.5m. 
tonnes including e<>timated output fnim We<;t Germany at 
around 5011.tOl ll>nnes 

Northern Europe- Sud-Chemie 
dominates 
Ov.mg 1<1 the d,1minat1!1g P''"'ti,>n of S1ld-Cht'mit' AG in West 
Germany 1'entonite pn,duct1,1n figure' for th.: c,1untry are not 
a\;1iialile alth<iugh it I' behe,ed that tht company has some 
7tMl.\MKI tpa prt>ducth>n capacity at its plant m \1,,osliurg near 
Munich which pwces;,e' cakium 1'enwnite fn,m \am,us loca· 
twn<> m Ba\ ana to pwduce s11d1um exchanged henwnite and 
acid actl\atrd material Sale' of the sodium lientonite are 
d1Tectt:d to"'ard-. the West Germam foundn induqn. the 
single most important sectt>r. cl\11 e~gmeen~g apphc~tions. 
and agncul:ural producb Sud-Chemie. through subsidiary 
wrnpanie;.. also JX'S;.e;.;,es benwnite in other kKations -
Puelila m \1ex1cu thrc,ugh Q1wmca Sumn; Le Treport in 
Francl· thruugh Sr,' Franrai.'e des Rozturutt'.' t'i D1'mes SARL 
''h1ch operate-. cl<i-.eh "'1th Sud-Chemie·, Git-iJ operation in 
Sardinia- Sl1d-Cht'mie Italia Sp.4 The Lt Treport processing 
plant underv.ent ex;ian,ion dunng 141'\I and 1'egan operating 
e~rher rh1' \ear \\ith the new capacity. We,;t Germanv·s only 
other lient(lrnte pr.-,ducer i~ E.rhsinh & Cn. form it' mine~ and 
plant> in !...and,hu! where the comranv i> able to produce up to 
ilK!.1~1;1 tpd l'f Jltl\ated and unact1\ated bentomte product~ 
f,ir f\iundne,. drilling. cinl engineering. animal feed. etc 

Laporte renovates in the UK 
The L'K constitute' northern Europe's only other major 
producer nf tient,1mte with product1,in capacity approaching 
3(MI 111)(1 tp.1 although 0u•put m 198(1 was estimated at only 
around !f13.1KKI !llnne-. of fuller·s earth. down from the peak 

1979 figure of 171.000 tonnes. As these figures. putilished t>y 
the Institute of Geological Sciences. are tiased on estimates of 
saleable production they can only be used as a guide. Most of 
UK fuller's earth production is sodium e>chang.ed but a 
smaller proportion is acid acti,·ated and some is sold in the 
untreated form as fuller's earth. The largest of the UK pw­
ducers is Laporte Industries LtJ which operate'> a number of 
quarrie., in the Redhill distrid of Surrey in '>c>u!hem England 
and owns further reser\es. currenth. not worked. at Bath. 
A\on: Maidstc.ne. Kent; and Clophill. Bedfordshire. The 
compa'ly\ plant at Redhill 1<; nearinf comple11on of a £4m. 
rent1va11on programme which will provide the cumpany with 
greater eff1c1ency and production capacity of around 190.000 
tpa. In early 19~! L~l"'r'": "pened a new £5m. ac-id activiati0n 
plant at Widnes. Merseyside 10 replace the older facility at 
;;. .. dhill. Raw matt:rial lrom Redhill feeds the new 30'.15.000 
tpa Widne., plalll. which manufactures the compam's ·ful­
monf ;ind ·fukat' prnduct range ha.1 of which i., earmarked 
for export C'erall Laporte·s principal market> are foundries. 
pet litter. and ble;;ching applications with smaller volumes for 
oil Y.ell drilling. tlvil engineering. agriculture. anim;1l feed. 
an:l mdu-,;nal alist'rlients Stt'etle.1 ,\fmer<1l.~ Ltd. ha; a quarry 
and plant :iear W Jhurn. Bedfordshire with a capacity of up t0 
50.0IWI tpa of sodium exchanged 1'entonite in addition the 
company (>per ates a plant at M1ddles1'rough "'hich prnces-.es 
imported clay., from the L'.SA and Mediterranean areas thus 
providing co1Nderahle flexit>ility 1.1 sati~fying the market with 
a variet\ of tientomte hlends. A significant amount of Steet­
ley\ m~terial i> exported especially to foundrie' and iron ore 
pelletismg planh in Scandinavia The LK"s thlfd t>entonite 
producer 1s Breu B<'ntonae Lrd .. a sulis1diary of Rohal Brett & 
Sons Lrd .. with its 50.000 tpa planf lia;ed on a quarry near 
Baulkir.g' m 0xford~hire. Since commissioning the plant in 
1979 Brett has 1'een developing market;. in the foundries, civil 
engineering. and oil well drill mg sect •rs. 

Bentonites for industrial uses -
Bentonites from Erbsloeh 

• @mt!@Q~., : ~ (not activated) 

• t®@Q®W.,~~~ (activated) 

• Mixtures of ~~Q©~Ga.,~=-__. .... 
WLIDD©~mu, Wtr©WU~®.,'to..J"""" 

• ffii]J@~W - for paper industry 

• '}DJ7f@jf!?'J~ m -for water treatment 

• you can reach us: 

Geisenheimer Kaollnwerke · Postfach 1240 · 0-6222 Geisenheim ·Tel.: 0672218065-88 · Tx.: 42113 erblohd 
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Ceca in France ... and elsewhere 
France is the only other country in northern Europe with any 
sizeaMe bentonite production which was around 18.000 tonnes 
in 1980 comrared with lt>.069 tonnes in 1979. The principal 
company involved is Cera SA with its mine and plant at 
Bergerac However. the compar.y is also involved in bentonite 
production in other parts of Europe- Greece. Sardinia. and 
Spam - and has a •otal production of around 90.000 tpa. Most 
of the company\ output i~ ..odium exchanged for foundry appli· 
cations and oil well drilling. 

The Mediterranean-Milos sets the pace 
Bentonite product10n m Greece ha~ gradually risen during the 
1970s to 509 .095 tonnes in 19811 based on the extensive deposits 
on the island of Milos v.here three companies account for most 
of the production S1frer and Baryte Ores Mining Co. is the 
largest of the island operators with 350.000 tpa of raw clay 
production capaci!y backed by 400.000 tpa of sodium bento· 
mte processing ::apacity at the company's plant at Voulthia 
Bay S&B"s bentonite business has grown from demand for 
iron ore pc:l.::!:,ation grades in Can::>da's steel industrv. 
Ml'kobar ,\.fin n~ Co. SA. a subsidiarv of Dresser /ndustri~s 
In~ . is the seco~d maior producer on ·Milos with 120.000 tpa 
capacit~ for raw cla~· rroduction and HJ.000 tpa of sodium 
bentonite at its main plant in AJ;:;.:nas Bay. A second plant at 
Aghia Anna produces a further 5.000 lpa of sodium bentonite. 
Most of the company's output is sold on world markets for 
found!J aprlications and about 250( of output 1s used for oil 
well drilling flcids required by the company's own drilling mud 
business. The .'-fediterranean Bentonite Co Ltd .. a subsidiary 
of Ital~·~ lndustria Ch1m1cu Carlo Laviosa de/la Carlo La~·iosa 
SpA mines up to 300.000 tpa of raw clay for shipment through 
the port of Adamas on Milo~ Island to the company's Livomo 
plant in Italy for processing. 

Carlo Laviosa ahead in Sardinia 
Bentonite production ir. Ital~ increased to 32Z.888 tonnes in 
1980 but during 1981 this fell back by 14'i< to 277.349 tonnes. 
Italian production of fuller\ earth has fallen from 23,424 
tonnes in 1977 to around 4.3<Xl tonnes in 1980 although pro­
ducuon fell 10 just over 1.000 tonnes in 1979. As with Greece 
the bulk of Italy\ bentonite production comes from an island 
- Sardinia - where the deposit~ occur on the western side in a 
north to south trending belt /ndustria Chimica Carlo Lai·iosa 
de/la Carlo La~·iosa SpA mines bentonite at Pedra de Fogu and 
Punt~nuovo with processing earned out at Villaspecio~:.. 
Caghari and Santa Giusta. Oristano. The Cagliari plant pro­
duces up to 40,000 tpa whilst the Oris:ano plant is able to 
proces! LIP to 165,000 tpa of sodium bentonite. Sardinian 
opera ti.ms for the company are run by a Laviosa ~ubsidiary. 
Mineraria Chimica Sarda SpA established in 1972. Most of the 
processed Sard1man material leaves th~ island in semi-finished 
form to be further processed at the company's m11inland 
142,000 tpa plant at Li\lorno which alw draws on raw clay 
supplies from Lav1osa's Greek Opc!ration on Milos Island. 
Most of the material from Livomo is consumerl in Italy in 
fo•indries. drilling muds. civil engineenng, and <.pecial grades 
for cosmetics, pharmaceuticals. and wine clarification. Baroid 
International SpA derives its material from deposits ir> 
Nurallao in ~uth central Sa1dinia and Giba m the scuthwest. 
Prcxessing is carried out at the company\ 40,000 tpa plant at 
Sant' Antioco where the clay is sodium exchanged principally 
for drilling mud applications in North Afnca and the Persian 
Gulf Sud-Chemie Italia operates a 110.()fXJ tpa plant near Giba 
for foundry and pelletising applications. In the Trexenta dis­
trict at the village of Mandas Edr ·sarda SpA quarries bento­
n1te for processing at its Caglian p1 .. :-it for the production of 
drilling mud quality destined for North African and Middle 
East drilling mud markets. In the north of Sardinia Ca/faro 
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Sp A extracts the bulk of its rav. material although some bento­
nite comes from an underground operation at Mondaino. 
Pesaro. All of the company's output i~ shipped to its acid acti· 
vation plant at Porto Marghera near Venice where up to 24.000 
tpa of bleaching earths are produced to be marketed under the 
'Prolit' trade name. Other companies operating in Sardinia 
include Ceca ltaliana with 50.000 tpa of raw clay capacity and 
Sardamin with its mine and plant at Torralba lbl.; to produce 
20,000 tpa of sodmm bentonite. By the beginning of 1984 
Sardamin hopes to increase capacity to 35 140.000 tpa. On the 
Italian mainland Elba SpA mines and processes up to i5,000 
tpa of bentonite at Arsiero although not all the clay is sodium 
exchanged. Diria Dorr Settimio Cinicola /ndusma Mineraria 
o!"!rates several quarries in the Foggia and ~ .... ~;-iobasso dis­
tricts for processing at the company's ~0.000 tpa plant in 
Castelnuovo dell a Daunia. fC'ggia Grades of both sodi.1m and 
calcium bentonite are produced. Valdo/ SpA operates three 
mines and two plarns providing the company with a total of 
80,000 tpa of raw clay and 75,000 tpa of sodium bentonite 
capacity. One mine and plant is operated at Magho di Sopra, 
Viccnza where up to 50,000 tpa of sodium bentonite is pro­
duced. Two other mines are worked at Recoraro and S. 
Giovanni each with 10.000 tpa of raw clay capacity and a 
25,000 tpa plant is worked .:t Altavilla Viccntina. Focndry and 
oil well drilling markets consume most ofValdol's production. 
Finally Sta Mineraria Estrattiva Sri operates a 25.000 tpa 
sodium bentonite operation at Pietracuta de S. Leo. Pesaro. 

Minas de Gador in Spain 
Output of bcntonite in Spain reached a peak of 120,678 
tonnes in 1979 but this dropped sharply by almost 20% to 
97,705 tonnes in 1980. The main producing region is Almeria 
with 50, l 97 tonnes produced in 1980 followed by Toledo where 
37,568 tonnes was produced. The Province of Madrid accounts 
for the balance of 1980 production w:th 9,940 tonnes. Spain's 
most important producers is Minar th Gador SA which ii 40% 
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owned bv L1oorie Industries of the UK. Bentonite is produced 
from a i~rge. mixed deposit containing calcium1s.odiumimag­
ncs1um montmorillonite and a calcium-based absorbent clav at 
Serrata de NiJilr in Alrreria. From this material the company 
produces up to 90.00J tpa of s.odiam bentonite and 12.000 tpa 
of acid activated clay for bleaching applications. lip to around 
12.001 tpa of absorbent granules are produced for pet litter 
applications. The company's 12.000 tpa operation at Yuncas. 
midway between Madnd and Toledo. is based on bentonite 
and sepiolite deposit' mined at Pinto. Valdemoro. and Parla in 
Madnd Province. Here the bentonite is sodium exchanged and 
ground for drilling. foundry. and ab,orbent apr!ica•ions whilst 
the sepiohte is also pro<:essed for drilling apphcatlons. Tolsa 
SA. Spain's major producer of sepiohte is pulling out of the 
production of bentonite for which it had a small operating 
capac;ty at Yunclillos. Toledo. Minero Arregui SA operates a 
36,000 tpa raw clay operation a• Castellon. Malaga and Ceca 
Lpanw/a SA has a small bentonite operation in Almeria aiong­
side its attapulgite and sepiolite facility. 

Peletico to expand on Cyprus 
Estimated production for Cyprus has shown significant 
increa,;es for bentonite production through the tum of the 
decade wnh 7 .000 toni1es for 1979. 23.000 tonnes for 1980. and 
45.()(l{l tonne~ for 1981. Although Cyprus has produced bento­
nite on an intermittent basis for many year~ the emergence of 
several companies has led to more positive de\elopment of the 
island's bentomte resource5. In particular Pele:ico Ltd., which 
began operations in 1975. has built up its activities based on 
~everal deposits in the area around Pentakomo village some 15 
milc:s from Limassol towards Nicosia. Here the bentonite is 
exca\Jted and sodium exchanged using the extrusion process. 
dned. and tramported 32 miles to the company's Aradippou 
plant. five miles from Larnaca for further processing and grind­
ing to supply oil well drilling markets under the trade name 
'Bentocyp' The Pentakomo sodium exchange plant has60,000 
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tpa c .. :-iacit) whilst the grinding plant at Larnaca has the ability 
to produ, e 30.000 tpa. The material is sold in bags or in granu­
lar form nr local grinding in the overseas market. Granular 
materiar 1s shipped in bulk from Vassiliko Bay. some five miles 
frori the mining operation. Ground and bagged material 1s 

shipped from the port at Larn<ll'a. The company is now em­
barking on marketing its products to the civil engineering 
industf). as well as for animal feed <.nd pesticides. An invest­
ment programme for 1983'84 am1)unting to S2m. will increase 
the company's output to 100.000 lpa. Drapia Mining Co. Ltd. 
has a 30.000 tpa s.odium bentomte operation near Drapia in the 
Kalavasos area of the country where raw clay is prod~•ced for 
anima! feed. Drapia holds an estimated om. tons of res~rve~ 
near Drapia and is presently investigating the potential for 
setting up a plant to proce's the raw clay for applications in 
drilling. foundries. pelleliSation. and ... leaching. etc. Other 
small bentomte producers on Cypru5.include Dem .\1itide5 
which producewground 100 mesh product. 

In and out in Turkey 
Turkish production of bentonite has also risen sharply in re­
;;ent years from 4,357 tonnes in 1977 to 30.68-:' tonnes in 1981. 
Several companie~ are engaged in bentonite production in the 
country although the first and largest in the business. Sana11 
Maden/eri AS (5amasi. is understood to have stopped produc­
tion for the lime being owing to financial difficulties. Samas 
minir.g operations are concentratc.d around Re~idaye about 
450 km from Ankara. Capactty of the company's plant at Re­
~idllye is about 60,000 tpa although output has apparently only 
reached about 20,000 tpa in the rast mainly for domestic mar­
kets. Essentially Samas' bentonite varies in compvsition be­
tweer '. ... ,e naturals.odium and natural calcium varieties. Emko 
Ben.tonit Ticaret ~·e Sanayi AS now constitutes Turkey's largest 
ben:onile producer with around 30.000 tpa of raw clay produc· 
tion capacity based on s.odiumicalcium bentonite quarrie~ at 
<;ankiri and processing plant at Esenboga just to the north of 
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Anbra \1.vst of Emkl,·, llUtput 1s consumed in the domestic 
foundn and 011 well drillin.: industrie~. A more recent de­
velopment in Turke\ .:-once"T..., Turan .\ladencil1k Sanayi ~·e 
T1carer Ltd. wh1Ch produces smaller volumes. up to 500 tonnes 
per m,m:h. of white high qualit~ bentomte near the village of 
Kem! hetv.een the B1gadit; and Kepsut counlle' of Balikesir. 
Here the da~ .:-ons1st~ of 91''·; montmorillonite in tl1ree super­
impo~ed layer.,. ea.::h about sl\ metres in thickness. Production 
of and a..:tivated and s0da ash treated clav• has recentlv been 
'tarted by Turan although present produci1on capa.:-It~ is small 
and supplies dom<:-.llc markets although exports may be on the 
h,mzon Howe\er. a new 120 tonne per day plant is under 
construction near the port of Bandirma on the !\tarmara Sea. 
Tura1; !\ltadenc11ik 1' p.irt of the Dolsan-."rtarn~ Group and 
since 11' mcepticm ~omt: two years agn ha' been processing its 
raw cla\ at 0,11-an", plant in Eski~ehir. Other producers m 
Turke~ include BIL~il.. .4.tej Tug/a Sana_\·i1 re Ticirer Ltd which 
has 10.000 tpa of raw clay p;oduction caparn~ at i: mine at 
Arna\ utkm near Istanbul and /\ale Medawl1J.. & l\ulr· 
Muh.:rid1.1/i/..; with 11' ,,perati,in at Tokat. These ,·ompames prc•­
duce -.mall \Olume> for d1,me-ti;:· u't: mainly in foundrie' 

Australasi3 - Cudgen expanding 
Re,·urd<.'J 'l~<!1·.t1.: for bentnmte pr,,Ju.:twn in hoth Australia 
and '\i<.'w ZLJl.inJ a.-e quite small at around ll.21kl tonne' and 
~.IHk~ hin;ie, n:spect1\el\ for JllXtJ Au-.trahan output ha'> 
m.11nlameJ .ih,•ut th1' k\d of uutput for the penod !'178-198(1 
w hi!'t '\c" Zealand·, prnduCtll'n ha' drnpp<:d frnm almo't 
Jll.iNll11,1nn.:,m 1'17~. 

Tw,1 '"'mran1e' ar" pre,ently eng.ag.ed in the producti.m of 
ht:ntl)nJte m Australia - C1ufrt'T1 R. Z. Lid and Steec/n· 
/,JdtNrt<'1 !rd. Cudgcn min_., r.°entonite m two l0cat1ons at 
Gurulmund1 :ind \\1~1 .. _.r.ee near !\11k~ in .. outhwest Oueem­
la··d Bntii dcr•"lh art: of the natural!) occurring 'odium 
ht nt1>n1t..· \an<.'!\. Wh1bt 'ome milling talo.t:' plce at Gurul­
mund1 tor tht: prudu.:t1on ,,f ;,nimal Iced grade, mo't of the 
g~m,IJ· 1 _g I' dt•n<.: .it th<· u1mp~m ·, plant in Bri,l:iane wht:re a 
new R.i\ nwnJ m1!i 1, ;»c,entl\ heing in,talled Pre,ent output 
1' m)w runnmi: at a'111ut .'li.lHHI tpa although the new milhng 
mo,t;11!at1•>n ran t"it· rapidl\ expandt:d to 50.000 tpa. Specifi­
c1t1Pn' ..-,1nf,1rrr t<• the normal 1n;ernat1onal 'tandard' and the 
API rt.'t..JUIT<'ment in particular. Smee !!.tarting operations in 
Ill"'.~ Cud.:c.:n ha' ht:cn dhk tP doutile .t, .,ale' each vear with 
pr•>1e,ted'1<.:--: ,aJt:, re'.'re.,cnting a )11'"{ mcre.1,t: OP ihe f1g.ure 
fl•r J Li)o. l Ot particular mt:.:re't the companv i., pre,entl) testing 
a ';it'.c1;il dnllm_I! grndt: of ber,tomte for u'e in high temperature 
apphcatl(1m 'uch a' ~eothermal wells. Stectlc) mme' bento­
rntt: at Wmgc:n in ~c" Slluth Wale' and carries out processing 
at .'\rwca,ti<.' Here the ra\\ mdtenal wmprise' eight horizons 
of cdk1urn bentllnile in l'ppet Permian ,ed1me 1t,. At present 
product1l1n i' ar11und 11.(JOU tp<1 maml) for foundr\ and civil 
ene!mt·cnn_g applicat1om 
~ew Zealand\ principal ~entonik producer is C 1mterbury 

81·r11un1te Ltd . a '>Ub,1d1ary of T,\L Group Ltd .. which has a 
mme and pl<•nt at c,,.;lirnte. Canterbur\ Plain' some 65 miles 
from Chriskhur,:h and 75 mi1es from the port of Lyttleton. 
Some )tl.(MMI tpa of granular ~odium hentonite and 8.000 tpa of 
ground 'odium hentomte 1' produced under the 'Rheogel' 
trade name for drill mg m11d~ ( 45r;;. ). civil engineering (25o/c ). 
foundm:' (2~'·; 1. etc Untreated calcium hentonite in granuiar 
form or ground to 200 me'h i' sold under the trade name 
'Cal:•en·. S<1le~ of bentcmte are handled b\ Mmtech (N.Z.) 
Ltd .. tht: marketing arm for ~L Nek Zealand Bentonite :_.rd. 
is a smaller wmpan~ operating at Porangahau. Hawkes Bay. 

Afric1 - enter Cape Bentonite 
Th( major pwducing country on the African continent is 
South Afnca followed by Algeria anii much smaller volumes in 
Egypt. Morocoo, Mnzamh1que. ?'llamibia. and Tanzania. 

South :\fnc'ln production reached 51.815 tonnes in 1980 but 
declined to 44J72 tonnes in 1981 and the first six month' of 
1982 indicate a further decline for the full year with a half year 
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figure of jUSt 15543 tonnes. The calcium bentllnite deposih 
near Parys m the Orange Free State are wc•rked by G & ". Ba.H' 
and lndwtria/ Minerals !Ptyl Ltd .• a sutisid1ar~ of Anglo\ 
Zimro f Ptyl Led. Miiling operations are carried out in Capt: 
Tov.n and sodium exct-.Jnge take; place at the compan~ ·, 
Wadeville plant at Germistcm near Johannesburg. Around 
40.000 tpa of ~.odium bentonite is a!"lle to be produced. most c.f 
which 1s marketed to the domestic foundr} industr} although 
some i~ used for pelleti,ing. dam sealing. drilling. and indu,­
trial water treatment. In early 1980 Cape Bemonae I Ptv) Ltd. 
began operation• based on a deposit near Heidelburg so:ne .1()0 

km,; from Cape Town Around ..im. tons of ber.tonile ha~ heen 
proved in a number of horizons some of which contain pure 
sodium magnesium bentonite requiring no sodium exchange 
whilst others require a maximuM addition of 11/t soda ash in 
order to meet the AP! clrilling mud specifications. A horizon of 
white bentonite requires addition of 21/t soda ash to develop 
optimum propertie>. Currt!ntly 15.000 tpa can he mil'ed and 
supplied from the Heidelburg pla It although this capacity can 
be easily increased to 50.0110 tpa. In addition the company has 
an extra 30,000 tpa rapacity at its Germiston plant. o;fic1ally 
marketing is handled by the company's majority sharehold!r 
- Metallgesellffhaft of West Germany. Rondebult Clayworh 
of Boksburg. a subsidiary of Mineralchem Ltd .• mines bento­
nite in the Koppies District of the Orange Free State and at 
Rondebult in the Transvaal. Processing capacity of 10.000 tpa 
exists at the company\ plant at Boksburg for foundry appli· 
cations mainly. Small bentonite production is performed by 
Pr11/ey Per/ire Mining Co. ( Pty) Ltd. in Zululand. 

«1lgeria produces around 36.000 tpa of hentonite and 5.000 
tpa ot fuller's earth most of which is pr':lduced hy Societt 
Nacionale de Recherches et d'Exploitations Minieres 
(SONAREM) from deposits at Mostaganem and Marina. In 
Mozamhique around 1.5(MI tons was produced in 1981l. The 
country\ main operator is L11zinacla Umhe/u;:i Mi1111 Lda. The 
Tanganyika Meer.vchuum Corp. i..ttl.. now part of the T1m;1111111 
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State Mmmg Corporation produces bentonite at Sinya some 
100 miles from Arusha m northern Tanzania. The deposit con­
sists of magnesium-rich clays and dolomite and occurs in long 
belt' of about three to four metres in thickness. Capacity is 
difficult to asse~s as :his deiJCnds upon demand from the drill­
ing industry. founcries. and civil en,;meering applications. 
Most of the mater , 1s consumed domesticallv although nego­
tiations are underwav with United Arab Emirate. Saudi 
Arabia. Bah ram. and Indonesia. 

The Far East 
India and Japan are the most imp..1rtant bentonite producers in 
the Far East wit!. .. mailer output recorded in the Philippines. 
Burma. and Pakistan. 

India - Gujurat State dominates 
Production in India for 1980 amounted to 158.675 tonnes 
which represents an 81";( improvement over the ~lightly de­
pre-,sed figure of 146.9:::2 tonnes produced in 1979. Major 
bentonite deposits are found m the states of Bihar. Gl.jurat. 
.'ammu. Kashmir. Raiasthan. and Tamil ""adu w-hilst further 
resources ha\e been found in mCire recent ~io:irs in Assam. 
Madh\a Pradesh and Cttar Pradesh. So far a-~ hller's earth is 
concei-ned the moq significant deposits occur in Andhra 
Pradesh. Assam. Gu1urat. Madhy.i Pradesh. Rajasthan. 
Karn at aka. and Tamil 1'\;adu Commer-::ial produnic.n of bento· 
nrte 1n !i1d1a 1s domm;,;ted by six maju companies although 
P':dller output is produced tiy a number of small scale con­
cerns. The states of Gujurat and Rajasthan are the principal 
centres of production. The largest producer is Ashapura 
Mmechem Pi·t Ltd. with its quarries and plants located in 
Kutch and Bharnagar districts of western India Ashapura 
intends to produce f.o.000 10nnes this year in line to meet its 
target of J00.000 tonnes by the end of 1983. The company 
mines selectiveh for hlending purpose~ in order tc meet speci-

fications for the OCMAIAPI standard for oil well drilling. as 
we! • ..,, markets for foundries. pelletisation. civil engineering. 
and animal feed. Ashapura exports materidl to other Far 
Eastern countries. the Middle East. Afnca and is developing 
exports to Europe and Australia. By mid-1983 the company 
expects to begin production of 10115.CXlO tpa of attapulgit.: and 
a similar amount of china clay. A one time associate of Asha­
rura but now under completely separate management. 
Ambica Minechem Industries. also produces bentonite from 
mines in Kutch and Bhavnagar Districts of Gujurat State to 
supply its two plants at Bhavnagar and Gandhidam. The com· 
pany has a total of 40.000 tpa sodium bentonite capacity for oil 
w~ll drilling. foundry·. and other applications. Kutch Minerals. 
an associate of Khimjee Hunsraj which is one of the largest 
exporters of oil well drilling grade bentonite. also produce' 
bentonite at Kutch with plants at Kutch-Mandvi and Gand­
h1dam in Gujurat State. Combined pr.oce,sing capacity at 
Kutch is 30.0001pa of bentonite although several othe~ asso­
ciated companies within the group produce more than 40,000 
tpa of ground bentonite. Essentially Kutch Minerals prl1duce' 
four grades of bentonite- lndoclay for foundries. lndogel and 
Smectogel for oil well drilling. and Pharmagel for cosmetic and 
pharmaceutical applications. Gimpex Minerals Pw. Ltd. ha' 
60.000 tpa sodium bentonite capacity at its mine and plant at 
Bhuj. Gujurat State which produced mai:ily oil weli drilling 
grades to capacity during 1980. Other significnt producers in 
Kutch includes Messrs. Ch<1ruubhuj Nranji through its sub­
sidiaf). Swasrik Minerals. with :::5.000 tpa capacit}. Kasamuli 
& Sons Minerals Pvt. Ltd. with its 20.000 tpa operation at 
Bhavnagar -for sodium and calcium bentonite. Gandhisons 
with around 8.000 tpa capacity. and Hargoi·indas Shivlal & Co. 
with around :::.5(1() tpa output of sodi\lm and calcium bentonite. 
A further significant company involved in Gujurat State 1s 
Bomba_i.'Sewree Chl'mical.1 Manufacturing Co. Pw. Ltd. with 
operations at Sewree. Bomba~ and Vapi. Gujurat for the pro­
duction of around 3.300 tpa of ?cid activated bentoni•~- The 
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Bomtia~ plant 1> able to produce about l 5lMJ tpa whilst the two 
\'api plant' ha\e capac1t1e> of 1.200 tpa and oOO tpa. Recent 
production ha' liecn running at around 2.150 tonnes. The com­
pany expect' to uprate capacity at the \'api plant~ dunng the 
next two years In Raia,than ,"•rell ... 1nrh Chemical Works pro­
duces up to :.:'.'i .000 tpa of ~odium bentonite at its plants at 
Barmer and Jodhpur mainly for oil well drilling. toundries. and 
civil engineering Ami Mmin{?. "'orks and Ru1a.Hhan State 
Mmt'ral Dn·elopmozt Corpur1.won aho ha\e small bentomte 
prnductl(ln in Rap;,thJn at Bhawan1mandi and Akli respec­
ti\el) 

Janan's unique industry 
Estimated production of bentonite clay\ in Japan continues to 
be <'rnund 400.lW.~J tpa althl)ugh conrnmption. mainly domes­
t!c. reached ~o.571 tonne> in 1979. Of s11,m1f1cance in the con­
sump11,in fi!!ure 1s the inclu-.ion of about 40.000 tpa of bento­
mte import> fr:.im Wyoming. USA Additionally !>Orne 73.000 
tpa i> comumed for the producti0n of acid activated day and 
around 1'.l)(KI tpa of acid day 1> consumed. 

The "Green Tuff· region is ll<>ted for man) occurrence' of 
montmonllomtte cla''· mo-i of which were formed bv dia­
gene-.i, and nr lcw.-temperature h\jrothermal alterati.on of 
acid1.: tuff and tuffa.:eou' sediments in a r:iarinc t:n' :ronment 
(Takeshi. 1%1\) H·)\H'\er. the~e days art: rather different in 
propertie-. rlue to the interlayer cation> and associated 
minerab !\fontml1rillomt1c clavs m Japan were divided mto 
bentnn.te and acid cl:!\ Th.:: former 1s characterised bv the 
con>iderable <v.elling ~bility m water. and the latter by its 
acidit~ in water (Kato. 19bi') Ir. short. the former consists 
mamh of ~a-montmN1llonite and the latter of H-montmoril­
lomte Stime acid cla~' are activ;ited by v.arm "ulphuric acid to 
ach1eH: higher bleaching activit}. The accompanying table 
shov., the difference> in compo>ition and prt)pert1es bet~~en 
bt"ntonlte ( !':a-bt"nrc-,nlte) and acid cla\ ( mcludim.! rav. material 
of activated earth). · " 

Bent•.'nltc: i> mined at l 1sui area (Gunma Pref.). Aterazawa 
(Ydmagata). !\1ikawa ("'11gatJ). Kuro1,h1 (:\omori). etc .. in 
northea't H0n<.hu. and Ohta ISh1mane) and Kita-kyushu 
\Fukuoka) 111 we, tern Japan Excluding Kita-kyushu. all of the 
above dcpo,i1' c•ccur in the "Green Tuff' reg1nn comprising 
the Miocene volcanic sediment,. Also. the main acid clav and 
activated ear:h producing area' are !'I aka JO (!'li1gata ): Itoi­
gawa ("'11gata). and Muzu,awa (Yamagata). They also occur 
in the <.ame region with tht.: henionite. 

Bentonite 1' mainly u'ed for foundries. civil engineeri11g, 
iron ore pellet1sing. and drilling mud applications. Foundry 
applications are tht" most important repre,enting about one 
third of Japane'e demand. 

The utilisation of bentonite ha' steadil) expanded in recent 
~ears The development of organophilic bentonites is the most 

Industrial M1'1erals October 1982 

PIONEER FROM INDIA TO INTRODUCE 

BENTONITE APVOCMA 

ASHAPURA 
NOW INTRODUCE 

ATTAPULGITE 
(SALTWATER CLAY) 
OF APl/OCMA SPECIFICATIONS 

ALSO DEPENDABLE SUPPLIES OF 

BARITE-LOST CIRCULATION 
ADDITIVES --CALCIUM CARBONATE 

ASHAPURA MINECHEM (P) LTD. 
129-131 KAZI SAYED ST. 
BOMBAY 400003 
INDIA. 

PHONES: 343536 
344814 

TLX: 0112103 ASHA IN 
CABLE: CHEMUDS 

significant Due to their excellent viscosity. swelling and gel­
comistency particularly to low-polar solvents. these com­
pound~ are used as \aluable submaierials of paint, printing 
ink. grease. cosmetics. etc 

Activated clays are mostly used for bleach of natural oils. 
fats. and petroleum. The considerable decrease of bleaching 
earth consumption by the petroleum industry in the past ten 
yea~ is mainly due to thf development of the hydrogeneration 
technology in oil-refining. Acid clay was also used as a bleach­
ing earth at first, but now it 1s used onl) for insecticide carriers 
and fillers. 

The principal companie~ engaged in bentonite production in 
Japan are Kunimine Industries Co,. Ltd. and Hojun Kogyo Co. 
Ltd. which have nearly 400.000 tpa raw clay production capa· 
city between them. Hojun Kogyo operates mines near 

FEDERAL 
BENTONITE 

A d1v1s1on ol 
Aurora lndustrtes. Inc 

1002 Greenfield Road 
Montgomery, IL 60538 
Phone:312/~4142 
TWX: 910-232-0759 

A Panhandle Eastern Company 

~ 
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Producers of 
Oil Well Drilling 
Mud Chemicals 

& 
Industrial Powders 

Tt1moik<Mhi. M~ogi-machi. and Annaka·shi for its processing 
plant~ at Annaka and Haraich1. Current output is around 
132.UllU tpa mainly for foundries (449£ ). civil engineering 
C'!.5<'.r ). and in-.ect1ctde carriers ( lY'r ). although the operating 
capacity is about 18(1.(KMJ tpa. Kunimine Industries has mines 
at Tsuktnum,>. Y;imagata <1nd Kawasaki. Mivagi which are 
al-tie tt1 pr,)duce over i1~1.onu tpa of raw da\. Th-e company's 
inam plant 1s located <tt Aterazawa. Yamagata and has 150.000 
tpa of s11dium l"tent\lmh.: capacity. A >econd plant provides the 
compam with 40.(WJI tpa of acid acti,ation capacity and 12.CXJO 
tpa of calcium bt:nwnitt· prciduction. hoth mainly for foundry 
application'. 1\1.rn:•hi Bcntonitt· Co. Ltd operate~ a mine and 
plant at Kuroi-,ht. Aomori where up to 50.!)()(I tpa of sodium 
l"tenwnite may be produced. However. the company went into 
liquidation toward' the end of 1981 and was subsequently 
taken O\er l"ty .'Vihon l\nusw1 Co. Ltd. and .'\ltitsw Mining and 
Smelting In the l<t't full year of production the company pro­
duced 'ome 11'.lJI NI tpa 0f hent·1nite Out to ~Cl\ember 1981 only 
8.5(XI tonne> wa' produced. A smaller bentonite operation 
prciductng up to l . .5!KI tPnne' per mor.th is worked by l\'ihon 

.Jknt1n111,· Co Ltd. in Acimon Prdecture. 

BARYTES 
BENTONITE 

HIDENSE 
TALC 

DRIWNGSALT 

CALCIUM CARBONATE 
-.---. FELDSPAR 

... ll"'l~=TIW.• 
TABLE SALT 

IRAN BARITE Co. 
{Affiliated to Ministry of Mines) 

.'\111::wu><u lndusmal l/;em1< 11/.< Ltd. i> Japan's most impor­
tant pH>ducer of acid clv' from 1t-, mines at Tsur:mka. Yama­
gatJ and "akajo and Shihata. Siigata which have a wmbined 
cap.;c1t~ of I ~O.fKIO tpa. The C(•mpany"s plants at Tsuru0ka and 
!\akaJt' hJve respective operating capactties of 15.0<IO tpa and 
flll.000 tpo A~ part L'f the treatment process which involves 
acid act1\ Jt1on of the cla\ the company produce' a super­
micrornsed silica u;.ed ·G the manufacture of carbonless copy­
ing papaer. g~ ;''Um.,. rninium sulphate. and other chemicals 
as b~ -produch The ;-mncipal product is activated bleaching 
earth sold under the trade name ·Galleon Earth' for the rdm­
tng of petwleum and punf1catt0n of fats and oils . .'li'ippon 
Acrn ared Wh1rc Cla1 Ltd. and Toyo Clay Ltd. also produce 
acid da\ in Japan aithough coml"tined production capacity is 
less than half of Mtzusaw a· s. 

25 Ave. Villa, Tehran (P.O. Box 2625), Iran 
Cables: lranbarite. Tel: 826093~Telell: 215412 DMIDIR 

Cht-mi:-al composition, cation exchange capacity. and !".ome properties ofbentonitic clays in Japan 
(I) Chrmkal L vmpo~ition f\ilmples 
Spr·nmefl StO: TiO: A/_,Q, Fe_,o, FeO Cao MgG Na10 K10 lg. loss 

(I 1 B~ntonat~ (Y;im;ig;ita) 7~.01 ll.10 l~.75 1.41 l.CXJ 1.04 2.63 1 04 4.72 
H:O+ HiO-

(~I Bentnnite tCiLlnma) 70 59 on 11 40 0.61 0.41 006 0.97 1.71 0.56 3.81 8.36 

('.\) Ac1dcla' ilt»1~av.;i) 55.85 0.19 ):if>() I 19 U.05 2.39 3 (19 0.18 0 72 23.12 

( 4 J Acid clav ('bmagata l 65. I~ 19.94 3.3.1 0.93 2.51 0.94 0 14 7.66 

Source Hand/Jon~ fnr('/a1·1 Japan I /W>71 

( 2 I Cation nchan~r capacil~ and some propertie~ of ~ntonilic cla)s 

CEC Exchangtablt cations 
Spcomen 

Bent(1nite ( 'i1i:ata) 
Acid cla~ ( "'11gata J 
After Takc.1h11 f'IMI 

Colour pH (m~eq:/OOgJ Cal• Mgi· Na· 

Blue 9.4 79.8 7.2 13.2 55.6 
Yellov. 49 69.2 20.9 28.9 3.7 
Blu~ 9.2 83.3 28.7 34.9 16.5 

RHEOGEL BENTONITE 
Grades available for: 

• Drilling {API) 
• Engineering 

• Geothermal (Heat stable) 
• Foundry and other uses. 

Di lso granular ( 1 ·2 cm) product for bulk shipments. 

TNL HouM, Selwvn Piece. Nelson 
P.O. Box 440, "'lelson, l'llew Zt1lend 

K• 

2.9 
I.I 
3.5 

Total 

99.70 

99.43 

100.38 

100 63 

Total 

79.8 
54.6 
80.l 

MIN I ECH (N.Z.) LIMITED Telegr1pllic Addr111: 'MINERALS', Nelson - Telex No. 3853 
Telephon1 Nelson 80-092 
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Major world producers of fullers' earth and bentonite 
Countr).'company 
NORTH AMERICA 
Canada 
A•·onlea Min~ral lndustrie~ Ltd 

Pembina Mountain Clays 

Mexico 
Arcilla~ lndustriales de 
DurangCl SA de CV 

Ou1mica Sumex SA de CV 

Tecnica ~ineral SA 

USA 
American Colloid Company 

Anschutz Minerals Corp. 

Baroid Division of 
NL Industries Inc. 

Dres!oer Minerals 

Federal Bentomte D, ision. 
Aurora lndustric~ Inc. 

Benton Clay Co 

international Minerals and 
Chemical Corp. 

Industrial Mineral V :ntures 
Inc. 

Mine/plant location 

Wilcox. Saskatchewan 

Mine near Morden. Manitoba 

Mine at Cuencame. Durango 
Plant at Gomez Palacio. Durango 

Various mines m Tlaxcala. 
Morelo~. and Durango states. 
Plant at Puebla. Puebla 

Mine~ in Zacatecas. Jalisco. and 
Michoacan s:ate' Plant at 
Tlaquepaque, Jalisco 

Various mines in close proximity 
to plants at Belie Fourche. South 
Dakota. Upton. Wyoming: 
Lovell. \Vvomin2: and Malta. 
Montana - -

Letohatchee. Alabama and 
Aberdeen. Mississippi 

Mine and plant located at 
Ochlocknee. Georgia 

Mmes near to and plant at 
Colon). Wyoming 

Greybull, Wyoming mine and 
plant 

Rosaiind. Alberta. Canada mine 
and plant 

Mine and plant at Colony. 
Wyoming 

Mme and plant at Upton. 
Wyoming 

Plant at Burnett. Minnesota 

Mine and plant at Glasgow. 
Montana 

Casper. Wyoming 

Colony. Crook County. 
Wyoming 

Aberdeen. Monroe County. 
Missouri 

Mine at lmvite. Amari:;°'a 
Valle~. Nye County. Nevada. 
Plant at Lathro:-i Wells. Nevada 

Capacify tpa 

60.000sodium 
montmoriilonite 

Calcium ~ntonite 

18G,000rawday 
140,000 refined ~ntonite 

160.000 raw day 
50.000 refined calcium and 
sodium montmorillonites 

3.000 tpa bt'ntonite 

Each plant is able to 
produce 1.IXXl-1.500 ipd of 
sodium ~ntomte 

200tpd at Letohatchee 
and 1.000 tpd at Aberdeen 
of calcium bentonite 

270,000 raw clay 
90.000 refined clays 

900,000of sodium 
bentonite 

Comments 

Noranda Mines Ltd acquired a 34.5'lt stake in 
early 1981 with an option to buy up to 51 "k. 
About 41 'lt- of output used for drilling muds and 
21 "k as reservoir sealant 

Subsidiary of Filtrol Corporation which was 
taken over by Kaiser Aluminium and Chemical 
Corporation in Deccm~r 1981. Ground raw 
material transponed to acid activation plant at 

...._Winnipeg 

Output in 1980wasabout 120.000tons 

Subsidiary of Siad Chemie AG of West Germl(!y 
producing a variety of products under the tra~ 
name 'Tonsil' 

A recent expansion programme included the 
installation of an acid activation plant for refined 
days 

The company also operates a number of pro­
cessing plants at other locations in the USA -
Albion. Maryland (30.000tpa); Columbus. Ohio 
(80.000 tpa): Granite City. Illinois (75.000 tpa): 
Green Bay. Wisconsin (15.000 tpa); and Water­
loo, lndiana(20.000tpa). 

Overseas operations include plants at Wallasey. 
UK (55.000 tpa); Duisburg. We~! Germany 
(60.(«l tpa); Erandio-Bilbao. Spain (20.00:l tpa ): 
Geclong. Australia (:5.000 tpa); Hamilton. 
Canada (20.000tAB) 

Raw material consists of a mixed !aver of calcium 
montmorillonite, diatomite. kaolin. and attapul­
gite. Sold for .:at !mer and oil absor~nts 

Owns extensive reserves in Montana, South 
Dakota, and Wyoming. Significant amount used 
for in-house drilling applications 

650.000rawcla~ About 55% of output is used for drilling mainly 
430.000 of sodium in-house applicarion and the balance ·for iron ore 
~ntonite pelletisation 

60,000 raw day Only about 4% for drilling use 
40.000of calcium ~ntonite 

430.000 raw clay 
300.000ofsodium 
bentonitc 

300.000 raw clav 
150.000ofsodi~m 
~ntonite 

1500.000of sodium 
bentonite 

300.000ofsodium 
bent:>nite 

120.000ofsodium 
~ntonite 

Capacity unavailable for 
sodium ~ntonitc 

Capacity unavailable for 
calcium bentoni1,. 

60,000 raw clays 

90.000 refined clays 

Produces 11 grades 

Produces 15 grades 

Produces I grade 

Currently not in operation - scheduled for 
stan-upin 1983 
Subsidiary of Georgia Kaolin Co. 

Mainly for drilling muds. foundry, and water re­
tention applications 

Mainly for foundries and animal feed 

Raw material c:ompri1e1 of bentonite, 11ponite. 
sepiolite, and mi1ed hectorite and calcium car­
bonate from which special clay product mixes arc 
produced mainly for drilling applications as well 
11 for sealllnt5, fillen. suspension clays, ctc 
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Lo"", Inc 

\'\·.,.Ben Inc 

SOl'TH Al\1ERICA 
Arp:entina 
Gebcnwich Hnm SCC 

lndu~tria> Petra! Sri 

38 

\1mc' nt'.tr K,t>,·cc and Ten Sl.:cp 4='0.lOlwmhmcd plant 
"1th plant- h>c1tnl ,It c~1'per anJ capacll\ for 'odium 
\\ t>rl.mJ. WH>mm!'. re,pectl\d\ benu,mt: 

\1rnc' .tnd f'l.11H l,)..:at~J .ll 
0\m,tet.l. lllm"''· P.m,. Tenne'· 
~ct_.. ()r.m. \11,,\,ur1. Bl1l-..lmfo.:IJ 
\11,, .. \,_trt. ~1n;J \L1rh·1 1pa. 

('.t!d1·r:11.1 

\tm~' .::-:d pl..1nt r.LJr L1...,v.dl. 
\Lim in c,,,in;,. Fl,1riJ.1 

'I.lint .in~ pL1n1 ,1t R1plc\. 
'1.1""''1rr1 .md C.>chl,1d,ncc. 
~n".'r~1.1 

50J.(XIOcalc1um mont­
morillonite aO...,rbent 
cla~ product> 

:'.I.Ml.Ill.Ml ra" cla' 
1:>11.101 ref med m<>nt· 
m,irillomtc attapul!'1tc 
product 

250.001\calcium 
bentomte 

Ra" mdtcnal '' e"<'nt1all\ .:alciurr mtintmonl­
IPn1tc and ~Hti.1pulg1tl· mrxlur,· rn'~t.~"..,t.'d for 

at""Prht:"nt d'-1~ U'l'' 

Sw1" ,ut>sid1ar:-. Oil Dr i SA. tia-.ed in Z.unch 
control, d1stnhut1on in Europe 

\line ,mJ pl,,nl "' (iunzalc•. 

Tn"' 

:~ .101,,t rd med 
calcium ht·ntomk 

Suppl1e' a tir<>ad ran~c of markc!' 'uch "' c>il \\ell 
...._ drilhn~. paint,. ink•. ct\: :\1-.n pr,>du.:c "hire 

h1..·nt1.lfllll' h'r c1J,met1c..,. ph.1rma('cuti'-.·.ib. 

!\line· :it '."t·v. fnt~ll" anJ pl.int­
Ltt Frt· ... n() "nd Fh)rin. CJ.hf.Jrma 

\fmL .in~! pLtnt .it! .P\t:'ll. 

\\\ 'nlln~ 

l\lm< :in.I pl.1nl .1t Gr.:~hull. 
\\\ .. 1min~ 
\.11nl' ~:nJ rl.tn! ~tt Tht.•rm,lp<.lli:-.. 
\\:i.1mm~ 

y; <;.!.(HI nf refined 
cak1um hentomh.' 

6'<11.1.MMI nf ,,,Jium 
tientomtc 

: i 'i.IWMI ,,[ '"d1um 
tientnmtc 
31MUWM Io! '"'hum -
tienton11c 

Mm<· .rnJ plant nt·ar Zapala. 60.(J(J(I ra" clav 
~eugu~n Prn1 mcc 12.(Klll i:r•.>und p~oduct 

Seven mine> in the reg.ion of 30.(KMI tientontte prnduct 
Cahn~;"t;; ;1nJ phint at Ch1mtia,. 
San JuJn 

cerJmll·~. ~tl· 

Rav. m,lln1al " m,intm,1rillumrc with cakiuri 
anJ "'Jium in a!i<llll <cjU<.il rropor!Il>ll> - d l<1V. 

'"clhn~ 'ariet~ 

Total c.ip .. cit1 '' l .ln'i.IMMI tpa <>i "1d1um ticnW· 
rntc. Clf which 'il~J.IMMI tpJ "cru,hcJ. Jncd anJ 
granul.n Current ,,utput '' ahui..t 'ii 1'·; t>! 
capdotv ThcrmuP<>l1> '' J!ik r.1 rc;.iJil\ c\p.tnJ 
t<> t>IK!.llfMI tpa 

u~cd for dnllin!!- mud. pellct1,at1nn. and 

foundne' 

Output i> pre,enily running at around 12.000 tpa 

Suppliers of high-quality processed bentonite 
for oil well drilling, civil engineering, foundry and other 

industrial applications. 

A Brett Bentonite Limited A Baulking, Faringdon, 

~
. W' Oxon SN7 708 

\Telephone 
/ _ -' Uffington (036 782) 403 
ROSERT BFETT ~ 
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Brazil 
Bt'nt,>mt l'mi"' 'ordr,!r SA 

Ptru 
\1tnna Bunt>t:nt '- .\ 

C1a · .!rnL·ra Ai:rq!ctd11' 
Cak~trt:uu' S . .\ t l'tn1d1.::-...t l 

WESTER\ El'ROPE 
C~pru' 
D1 .1p1J \1rntn~ c,, Ltd 

Pelettw Ltd 

France 
C ecu Sr\ 

"est G<rman, 
Er"''' >h &: Cl 1 

Sud Chemic AG 

Gret'<'< 
Mc:dttcrrancan lkntonitc Co 
Ltd 

Sil\..-r .ind BMvtc Ore, 
M1nmgCo . 

Israel 
"'eg,c' Ccr.imK !l.fatt·n•il' Ltd 

ltah 
D11ia Doll Sctt1m10 Cm1cnla 
lnduqria \1incran.i 

lmlu-;tna Chemica Carlo 
Lavio<;a dell a Carlo La\1osa SpA 

CaffaroSpA 

Mine and plant .. 1 Campma 
Grande. D1stntc> de Boa \'1st a. 
PB 

l\11ne at Pturd. :" Pt:ru 

Plant .11 L1m,1 

~id1um hc:nt1 . .'mk llfH:rat1l1n ... in 

P1ura State,' Peru C .1k1um 
t>entonit' npcrattPn m lea. S Peru 
Plant :it LtmJ 

\1tnc> and plant near Drapi.1. 
i\.alil\ i.t~ll~ •Hc.i. L.Hni.h.:a 

Mme and plant at Pentakomo 

Plant at Larnaca f1>r gnnding 

240,IXX)capacity for 
sodium and calcium 
ben1onite products 

IUJIUll of ravi. cla\ 

HUIUll of "'-xitum 
hentonile 

Total grinding capa.:11~ -
4UO.tW 

Sodium bcntonite for drilling. foundries. iron ore 
pclletisation. civil engintering. etc. and calcium 
bcntonite for foundries and chemicals Bcntonita 
Boa Vista SA is an as.wciate company involved in 
bentonite exploitation at Joio Pessoa. Current 
output is around 170.000 tpa 

llsed for dnlhng muds. iron ore pelletisation. and 
foundries 

l'sed for foundry. animal feed. iron ore pelleti~a­
:ion. and shallovi. oil well drilling. Total recent 
consumption around 9 .(0.l tpa 

30.lMMhodium hentunite Somera.,. clay is used for animal feed. Company 
'bolds extensive reser\'es around Drapia and has 
identified significant high qualit) deposits near 
Parsa ta 

100.(0lrawcalcium Mainly used for oil well dnlling and civil 
bentonire. 60.000sodium engineering Investment of S2m. in 1983'84 will 
bent,mite raise capacity to 100.000 tpa sodium bentonite 
3{).(KM.l 

Mine at Lt Be"cd~ JnJ pbnt' '1(1,(Ml(l sodium hcnton11c Principally for foundries Ceca ltahana produces 
hentomte on Sardinia and Honfleur, Pt>r! La·:\,1u\clk. and cak1um hentonile 

and le Bui"''" 

!\1ine' m·ar Land,hut and tW<> 
pbnt' at Land,hut 

Mine' in Ba\arn' near Frei-.m~. 
Maint>ur~. and Lan<l,hut Plant 
at Mo1"hurg. B.i<. ana 

Mine on Mil"' Island. Greece 

Mme Pn \!tin' f,land 

Plan! a1 Aclum.i' Bay. Milm 

Plant <1t -\gh1" Anna 

\1in,· nn \11lr" l'lami 
Plant at \'oulthia Bay 

Min~' in F,>ggio and Campo· 
haw1 Distnch Plant in Ca•;tcl­
nuo"' delia Daunta. Foggia 
District 

Mine' at Pedra de Fogu and 
Puntenuovo. Sardinia 

Plant at \'oil~· '1Ccio,a. Cagliari. 
Sardinia 

Plant at S.ont.1 Giusta. Oristano. 
Sardinia 

Plant at Livorno 

Mines in northern Sardmaa. 
Plant at Porto Marghcra 

1~0.lll.Ml ravi. clav Principally for found~ application• 
l(l()_(K)(I of <,odt~m 1-renW· 
nile. and calcium hentomte 

Capacity unavailat.k i0r 
!'Odium·nchanged and 
acid acti,atcd O.:ntonite 

300 .om ravi. clay 

I ~0.000 ravi. clay 

r.<1.!H• \Odtum hentonire 

5J01sodium hentonite 

Europe's leading producer of all varieties of 
bentoni!~ The company controb subsidiary 
operations in Mexico (Quimica Sumex SA de 
CV. Tonsil Me\lcana SA de CV): Italy (Sud 
Chemie Italia Sp A): and France fSte Fran~ai,;c 
des Bcntonite" et Deri,es Sari) 

Subsidiary of lndustna Chimica Carlo La\losa 
della Carlo Laviosa SpA Capacit} determined 
by loading ca;iability of 800 tons a da} at the port 
of Adamas 

Sut>-.idtan of Dresser Industries Inc. Mainlv for 
oil well drilling and iron ore pelletisation · 

351).(Ml(l rJvi. clav Mainly for iron ore pelletisation and also oil well 
400.lMMJ 'odium hcntonite drilling and foundries 

50.(WMI "odium and 
calcium bentonite 

40,000 hentonite 

165.<nlsodium and 
calcium hentonites 

142,(0)sodium and 
calcium bentonites 

20.000 acidified calcium 
~ntonitc 

Clay consists of (l()q montmorillonite, 20'Tr ii lite. 
20"'< kaolin. calcium carbonate etc Current 
output is 15 .000 tpa for animal feed mainly 

Recently set up a 20.000 tpa processing plant at 
Port le Valence on the Rh6ne to supply the 
French foundry industry in the south-central 
region 

Operated by Soc. SVI MISA 

Operated by Mineraria Chi mica Sarda SpA 

lbe company's main plant which may be 
increased by a further 82,SOO tpa 

Proauces treated montmorillonite bleaching 
earths for decoloration of vegetable and animal 
oils and fats etc. 
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Ceca ltahana Sp A 

Edem,;nda Sp A 

Sardamm Sri 

Baroid lntt:rna11onal SpA 

EltiaSpA 

Sta Mint:ran.1 E'tratt!\a Sri 

Sud Cht:mlt ltahu SpA 

Spain 
Mm:.• de GaJm SA 

Turl.e~ 
Ba"k :\te~ Tugla San.mi \t: 
T1caret Ltd S11 

Emko Bentomt T1caret ve 
Sana~1 AS 

Kale Madrnc1Jik & Kale 

Turan MadcncihJ.. San~'' vc 
TKaret Ltd . 

l'nitrd Kin~dom 
Brett Bentomte Ltd 

Larorte lndu<tne' Ltd 

Steetlq Minerals Ltd. 

FAR EAST 
india 
Amli1r.:• Mme•h<.:m lndu,tric' 

---- ._........... • ........ - ,_..,._...,.. ..... ___ ~~w:.t ___ .... ..-.... ~-.. -

Mine' m Sardtn1J 

Mme at Manda~. Trexenta and 
plant at Caglwr1. Sardm1a 

l\1me anJ plant at 1 orr.itiia. 
Sardinia 

>,.1me' at "lurallan dnd Git>a 
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Mine~ at Can kiri and plant at 
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Surre~ 
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150 tpc1 !\Odium 
l:letltomte 

20.10.1 bentonitc 

40.!lllsodium bentonite 

15 .lOJra.,. cla~ 

25 JO.I "->chum t>cntc>nitc 

Su~idiary of Ceca SA 

Mainly fC'lr oil well drilling m !'. Afnca and the 

Middle East 

Expansion ll• >5 -lO.lOltp.i h\ 191'-l 

Sullsidiary of NL Industries Inc 

1 IOJO.l ,;<xhum t>cntomte Suti;idian of Sud Chemic AG 

hO.mu ra.,. cla\ Pn>du.:1' mamly 1,ir toundrit:• ,tnd c>ii .,.dl Jnl!mi,: 

5\J.WO t>.:nton1t.: u'e' 

10.(01 ra.,. da'. 

l(IJJ(Kl ra.,. da~ 

2:< _1).~1 bcnt•>mte 

9(1.(lVi-,>J1um hcnt1rnit<.: Lap11rtc lndu\trtc' holJ .ll 1', :nterc>t 

and 12.(UI .lCld act I\ atcd 
benl•Jnite 

12.000bentonitc 

30.fW raw cla~ 

I I .001calcium and 
sod1 .. m henwnnc' and 
acid activated clay 

5U (QJ sodium t>entonite 

l....,.1.0J>Od1um and 
calcium hen!ilmtc 

30.!Ulacid activated 
cakium t>entomtc 

50.0tlfl,od1um and 
cak1um t>entomt.: 

Main1' for foundnc-. and Jntmal feed 

A ne.,. 60.000 tpa •odiur1. t>entonite plant and 
15.fK~I tpa ;..:1d acti,atcd plc•1' I' under cfln•tr11<· 
lion at Kcp,ut-BaJiJ..<!,ir 

Suh;idian of Robert Brett & Son' Ltd 

lntcre-i held 111 '\11na• de Gador. Sp.1in 
(411.25<:; 1: Bcnll>mt l'n""' ~ordesk SA. Br.wl 
(41l'r ). Bcntomt;1 B,Ja V1,ta SA. Br~ztl r411'· 1. 

AlsP t>a' other dtp<>'lt' in the l' K a! '\fatd•tnnc. 
Kent. Bath. Anm. and Ck>phill. BeJf<>rd,hirc 

Suh\ldiar~ ofStectle\ lndu,tric' Ltd. 

Mine' in Kutch ;ind Bhavna~ar 40.fUlsodtum t>cntonit<.: 
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and (i~1Pdh1dh.im. (iu1ura1 State 

Ashapur.i Mmcchem lndu-tric' Mm~' and p'.;ir,t m Kutch and 
Rh;i,nagar Di>tnct of Gu 1urat 

90.lnl~odium hcntonitc Production ,chcduled to reach l(N 1,0(~; tpa h} end 
19~~ 

Atul M1n:ng Work• 

Bomhav Sewree Chcmicab 
Manufacturing Co Pvt Ltd 

G andhiwns 

G1mpex Minerals Pvt. Ltd. 

HargP'inda' Sh1vlal & Co. 

Ka~amah & Som Mineral~ 
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State 

Mme near Bhawanim"nd1. 
RaJa'than State 

Mme' and plan. al Sew rec. 
Bomha~ T.,.o plant> at \'ap1. 
Gu1urat State 

Mm•· <tnd plant .111'.utch. 
Mondvt. Gu1urat ~lat<: 

Mines at Kutch. Gu ju rat State 

Mines at Mandv1 Tuluk and plant 
at Gandhidam. Gujurat State 

Mine al Kutch. Gu1ura1 and 
plant al Chcmhur. Bomhav 

Mine at Bhavnagar. Guiurat 
State 

3.~hentonite 

3.300acid activa1ed 
fulkr'scarth 

20.lmtodium bcntonite 

25l•hod1um and 
caloum hentonitc 

20.tOJ bentontte 

Rt:ent output - 2.150 tpa for western Indian 

mdrkets 

For ml well drilhnf. l11u11,lflt''· trt•n ore pellct1'a­
t1on 

Current output isaround 12115 .cn'.l tpa 
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( Au,tralla l MmnaJ, Group 
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R" 1a'lh.in an,' pl.mt' ar ll.irmcr 
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!\line at Sa hang. Danat> C1t\ 

"11m·• .11 l."~'rn" ;md B;it.inga' 
Pl.int JI San.P;ihlo Ct!\ · 

"!me ;11 'un a Ec1p. Luzon 

Plant at !\ktrn "1Jntla 

Mme m n<>rthv.c,tcrn Lcytc 

Plant m Bame> Can-l,;nzo. 
Merida. Lcvtc: 

Mme' at GurulmunJi and 
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v.e•I Queensland and plan!\ al 
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Mine at Wmgcn. "llcw S<>uth 
W;,Je, and plant at "llewcastlc. 
Nev. South Wale' 

Mme and plant al Coalgate. 
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Wadeville. Germi\ton. Transvaal 

Mine and plant at Heidelhurg. 
Cape Provim:e 

Plant at Germiston. Transvaal 

Mme• at Sm ya. nor!hern 
Tanzania 

12.\~Wlcakium hentnnitc Mamh ft,r foundries 
and ~0.0(1(1 acid acll,ated For foundrie., exclusivch 
hen1<1mte 

150.lO:J acid clay 

15 .lMJO acid acm-ated cl.av 

6(1,()(l() acid ac1;va1ed cla\ 

Calcium hen!c>m!e rav. material is acid acuvatcd 
for the refining of oil' dlld fat., etc. 

50.()(l(l rav. cla~ Output in 198U- 18.(Jll(I tons. last year of full pro-
50.(MWl ,od1um oentom1e duction prior to hqu1da11on in ~ovemoer 1981 

Sul:>;,equcntl\ taken over from M11su1 Mmmg & 
Smelting t>~ ~1hon Kousan Co. Ltd. 

20.00(1 r?V. cJa~ 

:.OOO rJv. cla} White cla~ for foundrit' and steel main!} 

30.(01 rav. cla~ 

1:.IMlO!>Odium bentonite 

11 .mo rav. clay 

40.(M)(I \Odium bcntonite 

50.lM)(I M>d1um tlentom!e 

Current production i> 
around ti.!l(l(I !pa of 
bentonite 
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bentomte and Ji.(JlMI fme 
11round >odium bcntonite 

50 .000 raw clay 
30.000sodium bentonite 

I0.000 sodium bentonit,. 

Capacity unavailahle 

Current!~ under!?oing expansion of Brisbane 
plant lo 150.(l(MI !pa \iainh for oil well drillinit. 
water well drilling. ci•il engineering. foundries. 
pelletisation. and animal feed 

Deposit cc .1sists of!! layers of calcium ben'.onite 
in upper Permian sediment~. Mainly for 
foundries and civil engineering uses 

Subsidiary of Mintei:h (N.Z.) Ltd. Some calcium 
bentonite is also produced but main uses for 
sodium bentonite are drilling muds. civil en­
gineering. and foundries 

Associate company to Metallgesellschaft (SA) 
(Pty) Ltd. Production based on naturally occur· 
ring sodium bentonite 

Used domestically for oil well drilling. fovndries. 
and civil engineermg 
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Wo~ld bentonite prcduct1on (~il m tonsi 

Mlneral Trade Notes July 1979 p. ~ 

Country(a) 1 Q7""' .. ' 1978 

N America Guatemala .003 

Me>.ica • OS '7 . 03~ 

us 3.~99 

5 Ame::-ica • -1.:..s 

Erazll .10e • 10D 

Cc:lombia • 00 ·1 .001 

.042 .04S 

France 0 .-. -. . -- .01::: 

Greece .419 .348 

Hwr-:ga-cy 

Italy • :::eo 

Po lane! .050 .OSD 

Romania .065 

Spair1 . 110 

t.frica Alger1a<b) . o.::4 .031 

Morocco .DOS .DOS 

.003 .003 

s Africa .C37 

Tanzania . 00004 .DiJOO:: 

Asia Burma .001 .00·1 

Cyprus(c) .013 .C07 

Ir an .oso .050 

Israel .ooe .008 

J ao an .400 .400 

Paid st an .001 .001 

Pr1ilippines .002 .002 

Turkey .004 .010 

Oceania Austral1a(d) .012 .015 

New Zealand Ce) .001 .001 

s. 341 S.84~ 

"j 



(a) Austria. 
be!"ltonite b 

Canada, China, W Germany and the USSP produce 

output is net reported & information is not reliable, (bl 
bentor:itic clay! 
Cc) i~~ludes bent~nitic clay, (d) include5 bleaching earth5. fel 

i:· i:-ocessed 

J 
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Chapter 1 

INTRODUCTION 

The name bentonite was suggested in 1898 by Knight for a peculiar clay­
lik~ material with soapy properties from its occurrence in the Fort Benton 
unit of Cretaceous age formations in Wyoming (U .S.A ). Hewitt (1917) and 
Wherry ( 191 7) first established that this particular clay is an alterati0n 
product of volcanic ash, although an earlier observation by Condra (1908) 
suggested this origin for a similar clay fr..>m northern Nebraska. Ross and 
Shannon (1926) presented the following definition which has been widely 
quoted: "Bentonite is a rock composed essentially of a crystalline clay-like 
mineral formed by the devitrification and the accompanying chemical alte:­
ation of a glassy igneous material, usually a tuff or volcanic ash". These 
authors further stated that, "the characteristic clay mineral. has a micaceous 
habit and facile cleavage, high birefringence, and a texture inherited from the 
volcanic tuff or ash, and it is usually the miner:il montmorillonite, but less 
often beidellite". The term bentonite is now well established (Wright, 1968) 
for any clay which is composed dominantly of a smectite clay mineral, and 
whose physical properties are dicte.ted by this clay mineral; this is the defini­
tion used in this volume. 

As indicated later in this volume, there are many clays now designated as 
bentonite which have not 01.,ginated by the alteration of volcanic ash or tuff, • 
or whose origin cannot ~1e established definitely. Consequently, the defini­
tion of bentonite used herein does not include mode of origin. 

The term fuller's earth refers to any natural material which has the 
capacity to decolorize oil to an extent to be of commercial value. The term 
does not imply any mode of origin, or any particular mineral composition. 
However, fuller's earths are generally composed of attapulgite or a smectite 
clay mineral, although not all clays composed of these clay minerals have the 
decolorizing capacity necessary for their classification as fuller's earths. 

The unique physical properties of the Wyoming clay quickly gave it high 
commercial value. Its use in oil well drilling muds, as a bonding agent for 
foundry molding sands, and in other commercial processes caused the devel­
opment of an important bentonite producing industry in Wyoming, and led 
to a search in other regions for similar clays with the same properties. Such 
clays were soon found in Mississippi, Texas, Arizona, and California of the 
U.S.A., and in England, Germany, U.S.S.R., Japan, and many other coun­
tries. A bentonite producing industry developed rapidly outside of the 
United States beginning in the late 1920's. Grim has had an opportunity for 
many years to visit 8!'1d study the occurrence of bentonites in many part.a of 
the world. Samples were collected from many of the deposits visited, and 
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additional samples from other deposits were kindly supplied by friends and 
colleagues. A collection of approximately 1.000 world-wide bentonite 
samples was developed and is now housed in the Department of Geosciences 
at Texas Tech University in Lubbock, Texas. Much information was gathered 
in the field on the mcde of occurrence of bentonites, including the types of 
formations with which they are associated, their relationship to hydrother­
mal and/or deuteric activities, and their association with unaltered volcanic 
ash, tuff, or other volcanic material. 

The first objective of this uolume is to describe the geologic and geo-
graphic occurrence of bentonites world-wide. No c1aim is mado. that all 
known deposits are listed, but it is hoped that no l~e sii;tr.ificant deposits 
have been overlooked. The information recorded is from the literature and 
from data obtained by one of us (Grim) on visits to many of the deposits in 

the field. 
It is obviously impossible to list all available references to the various 

deposits. An astempt was made to select papers of general interest that 
especially were concerned with occurrence and. origin of the bentonites. 
There are many additional publications which are concerned with the 
properties and uses of particular bentonites. 

Very limited information regarding bentonites is available for some coun-
tries, e.g. China, Cuba, Colombia. Consequently, it should not be concluded 
from the brief statements regarding some countries that substantial deposits 
of bentonites may not occur there or may be unknown. Similarly, there are 
other countries for which no reference to bentonite could be found, e.g. 
Chile, but based on geological considerations, it seems likely that bentonites 
should be present in some of these countries. 

No mention is made regarding the so-called metabentonites, i.~. clays 
probably of volcanic origin. usually of Paleozoic age, which are composed of 
illite-smectite mixed-layers, and which do not have the colloidal properties 
associated with the term bentonite. 

The second objective of the volume is to consider the variations in the 
mineral and chemical composition of bentonites. Detailed mineralogical 
analyses of the samples have been made by Guven. Because of the submicron 
crystallite size and poor crystallinity of the major romponent (smectite) in 
bentonites, X-ray diffraction analyses were of !imited use. Therefore, 
modem electron-optical methods were used ext.er sively in studying the 
morphology and structure of the smectite particles. 

Members of the montmorillonite-beidellite series form the smectites 
commonly occurring in bentonites. The smectites are examined with respect 
to their atomic structure, chemical composition, and crystal morphology 
(habit, particle size, and mode of aggregations). Electron optics, which are 
probably the most powerful methods for precise analyses of the above 
properties of smectites, are discussed in detail. An attempt is made to 
classify the smectite particles according to their morphological character· 
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istics. The habit of single crystallites and the morphological features of smec­
tite aggregates are discussed with respect to crystal growth mechanisms and 
to th.:> factors governing crystal growth processes. 

The chemistry of smectit':C's is examined using a rapid method of analysis 
by atomic absorption spectroscopy and a single-solution decomposition tech­
nique. The problems rel:ited to the calculation of chemical formulae for 
smectites are discussed. 152 chemical arialyses of smectites are compiled 
from the literature and subjected to a factorial analysis in order to elucidate 
the correlations between the ch 0 mical components in these minerals. 

The third, and last, objective is to consider the physical properties of ben­
tonites, and the manner in which the physical properties determine the 
commercial usage iJf these clays. An "Ittempt is made to conelate the prop­
erties with the fundamental mineral and chemical character of :he bentonites. 
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3.3. BE:-;TONITES IN AFRICA 

Valual:>le bentonite deposits are located in many parts of Africa with 
important commercial production in Morocco, Algeria, Union of South 
Africa, and Mozambique. 

Algeria und Morocco 

Geological features. These two north African countries are considered 
together because of the similarity of their geologic setting and bentonite 
OCl'urrencc>s. In general the areas containing the bentonites are in the northcn 
part of the countries and consist of a series of Cretaceous and Tertiary sedi­
ments with interbedded pyroclastics and lava flows, and into which volcanic 
rocks of varying composition have been intruded. Bentonites of varying 
types and modes of origin occur in these rocks, an:J thev have b~en exten­
sively developed commerciaUy at several places. Following are examples of 
these deposits, but not a complete presentation of all deposits. 

In Algeria, about 25 miles east of Mostaganem along the Chelif River, a 
series of five separate bentonite beds occur interlayered with ashy silts of 
Miocene age, Fig. 3.30A (sample 46). Ash structures are preserved in the 
bentonite indicating its mode of origin. The bentonite beds, varying in thick­
ness from 5 inches to 15 ft., are not sharply separated from the silt. There is 
no silification of underlying beds, nor any suggestion of downward leaching. 
The fresh bentonite is blue, quickly weathering to brown, and contains many 
"egg" structures similar to those found in the Wyoming, U.S.A. material. 
The weathered brown clay is said to have higher colloidal properties than the 
blue bentonite. Some of the bentonites carry sodium as the dominant 
exchange cation rather than calcium, which is interesting in view of its inter· 
lamination with calcareous sediments. The cation exchange composition 
together with the gradational contact with the enclosing beds suggest that 
alter~tion of the ash was contemporaneous with accumulation. Diatomace· 
ous earth is found in the same area in sediments of the same age. 

At Lalla Maghnia in the Orai1 uea of Algeria, a rhyolite plug occurs in a 
Tertiary marine sequence. At some places the rhyolite has altered to smectite, 
at other places to kaolinite or halloysite. Sadran et al. (1955) attribute the 
formation of this deposit to hydrothermal alteratio i of the rhyolite. The 
texture of the rhyolite is retained in the clay and the volume is unchanged, 
even though the chemical composition of the smectite and rhyolite indicate 
that magnesium has been added and alkalies and silicon have been removed 
in the transition. The hydrothermal action is believed to have been followed 
by the circulation of magnesium-bearing waters, probably meteoric, which 
added the magnesium and leached the alkalies llT'd silicon. 

On the south side of the Tafna Valley about 10 miles from Tyrene in 
Algeria, five beds of bent.onite - 3 inches to 15 ft. thick - are found inter· 
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Uroduo contgc• of 
/' Rl'lyclite to Clay 

Soil 

o· 

B 

Fig. 3.30. A. Section of Miocene age formations in Cheli! Valley, 5 km north of Bellevue 
in Mostaganem area, Algeria. B. Clay deposit northeast of Marnia in Nemours area, 

Algeria. 

bedded with calcareous brown silts of Miocene age. The bentonite is white 
and contains occasional fragments of rhyolite. There is no silicification of 
underlying beds nor any evidence of leaching. There are intrusive masses of 
rhyolite and basalt nearby. Deuteric alteration of rhyolitic material is the 
probable mode of origin. 

About 4 miles north of Marnia in Algeria on the road to Nemours and 
thence o mill's east, there is a large deposit of bentonit0 wl-ich supplied the 
clay for the production of acid activated decolorizing •t the plant in 
Marnia. A dike of rhyolite dipping about 60° cuts thr sequence of 
Miocene sediments (Fig. 3.30B). The central part of thr is altered to 
clay, preserving the texture of the rhyolite (samples 44 and 45 ). The clay is 
white and translucent in appearance. The composition of the clay is quite 
variable and ranges from pure montmorillonite to material with considerable 
halloysite. Probable factors controlling the composition are not obvious. 
Hydrothermal or possibly deuteric processes are possible modes of origin of 
the clay minerah. As in the case of the deposit at Lalla Maghnia, the altera· 
tion must have been accompanied by the addition of magnesh~m and the 
removal of silicon and alkalies. 
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Termier et al. ( 1956) have described bentonites of varying modes of origin 
between Menerville and Dra-el-Mizane in Algeria. Some of the bt'ntonites are 
interbedded with obsidian and are believed to be due to autopneumatolytic 
( deuteric) action in rhyolitic material. Other occurrences in sediments 
suggest alteration of volcanic breccia in a saline Iacustrine environment. 

There are many occurrences of bentonite in the Taourirt area of Morocco. 
Tht> Gara Zjad deposit about 15 miles northeast of Taourirt consists of layers 
of bentonite about 2 inches thick in a Miocene section of bentonitic clays, 
volcanic ash, and marine fossiliferous sand. The bentonite grades upward 
into ash, and the association of bentonite beds with unaltered ash beds are of 
interest, as the upward gradatior. of bentonite to ash precludes origin by a 
weathering process. Perhaps the ash fell in very shallow water with only the 
wetted ash altering to bentonite, or possibly the composition of the ash was 
not constant - the earlier lower ash being wetter or different in chemical 
composition from the later ash. The Miocene section is overlain by about 
30 ft. of gravel. Many of the hills in the area are capped by basalt of Pliocene 
age. 

At Camp-Berteaux, also in the Taourirt area, beds of bentonite are found 
in a marine !\1iocene fossiliferous sequence (sample 47). The Taourirt ben­
tonite is said to have outstanding properties for decolorizing oil. Current 
bentonite production is reported at Tamdafelt and in the Beni Aukil districts. 

Jfineralogical studies. In the bentonite (sample 44) from Marnia (Algeria), 
montmorillonite carries largely magnesium with relatively smaller amount of 
sodium as indicated by the data on extractable cations in Table 3.3A. Smel:­
tite particles in this sample are commonly in the form of (Cheto-type) mossy 
aggn•gates. In the other sample from Marnia (sample 45), montmorillonite 
particles occur mostly in the form of (Santa Rita-type) reticulated lamellar 
aggregates. The bentonite from Tafna contains Cheto-type aggregates as the 
common form of montmorillonite. As shown in Fig. 3.31, these aggregates 
are often entangled with lath shaped units. These laths seem to grow from 
the montmorillonite aggregates. Kaolinites are also found in the sample in 
the form of hexagonal platelets that are often in edge-to-edge association. In 
the bentonite from Mostaganem, Algeria, sample 46, smectite particles occur 
mainly in the form of Cheto- and Santa Rita-type aggregates, with H- and L­
type particles occurring rarely. The smectite has the structural formula: 

In all the above bentonites from Algeria, quartz, mica, and feldspars fom1 
the common irnpurit;es. 

Tht' b£>ntonite from Camp·Berteaux, Morocco (sample 47) contains a 
montmorillonite with a basal spacing of 14.7 A. Na, Ca, Mg are about 
rqually prrsC>nt in the extract of exchangeable cations from this sample 
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TABLE 3.:JA 

Location. geological and min .. ralo11ical data on hentonites from Afri"a 
--·--

Sample Location and formation Geolo1f r age Sme<'lite 's MgO • Extractable cations C.E.C'. 
no. spacin1111 (A) (%) (mequiv./100 ll) (mequiv./ 

------ ---- -------·------------ JOO 11) 
(001) (06,33) M~ Ca K Na to la I 

·----- ---·· --~----

AIReria 
44 Marnia Pliocene 14.3 1 A !lf, 3.9·1 61 lR 2 35 1 rn 
45 Marnia Plioct>ne ] 5 0 1.496 3.~2 + 

46 Mostaganem, Bellevue Miocene 13.R ] .496 3.81 61 5 3 28 !17 

Jlforocco 
47 Camp Berleaux Miocene 14.7 1 .497 4.24 58 59 2 57 17ti ]Q!J 

Union of South Africa 
·:-:.: ;.a:; .. 48 Natal, Zululand, Stormherg 

Series, "Mkuzi green" J,iassic 12.3 1.493 0.82 20 6 2 20 48 
49 Natal, Zululand, Stormberg 

Series, "White" Lill5SiC 12.2 1.495 1.67 47 14 1 35 97 
.... : .... ·--: . ..__ 50 Oranllf' Free State, Parys, 

Karoo System "Ocean" Liassic 12.5 1.500 3.98 44 60 I 120 225 103 
51 Orange Free State, Parys, 

Karoo System "Ocean lop" Liassic 13.6 1.500 3.fl5 6 42 2 3 53 
52 Orange Free State, Parys, Karoo 

.! ....... ~::. System "Ocean bottom" Liassic 15.0 1.497 ·1.77 46 45 2 7 100 
53 Orange Free State, Parys, Karoo 

System "Ocean middle" Liassic 14 .4 1.499 3.96 55 64 2 7 128 128 
54 Cape Province, Plettensberg Bay Tertiary 15.0 1.501 4.89 14 127 2 5 148 fl7 

Mozambique 
55 l..aurenco Marques, Stormberg 

Series, "ultra white" Lias..~ic 12.3 1.4 97 0.93 3•> 8 1 32 73 
56 Laurt>nco Marques, Stormbt>rg 

·-,:~~ Series, "perlite" Liassic 12.3 3.52 
57 Laurenco Marquf's, Stormberg 

Series, "portal" Lia.'ISiC . 12.6 1.497 1.17 21 7 1 22 fl 1 
--·-- ------------- O'l 

w 
•On ignited matt>rial from -1 µm fraction of clay stripped off exchangeable cations. 
+Grim and Kulbicki ( 1961) on llO"C basis. 
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TABLE 3.38 
Chemical analysn of African bentonites (on il(niterl material from -1 µm fractions of ammonium saturated clays rxrept for the 

data from the literature) ----------··---

Sample Si02 Al20J Fe203 MRO I.i20 Na20 CaO K 20 Total Impurities * 
no. ·----· 

44 69.3<\ 23.62 1.85 3.9i 0.0 0 01 0.03 0.02 98.81 Q(5) 

45 •• 63.37 23.37 3.82 3.22 0.0 0.0 0.63 0.0 94.88 

46 68.47 23.55 2.55 3.81 0.0 0.02 0.04 0.09 98.53 

47 67.01 24.92 2.56 4.24 0.0 0.06 0.04 0.21 99.04 

48 71.39 24.20 2.25 0.82 0.0 0.03 0.03 0.03 98.75 crist( 30) kaol( 10) 

49 68.93 25.60 3.02 1.67 0.0 0.03 0.04 0.03 99.32 crist( 5) kaol( 5) 

50 63.64 27.92 4.78 3.98 0.0 0.03 0.05 0.32 100.72 Q(5) 

51 67.83 22.35 5.35 3.55 0.0 0.01 0.05 0.39 99.53 

52 62.18 28.78 4.42 4.77 0.0 0.01 0.01 . 0.12 100.29 Q(5) 

53 66.26 22.19 5.60 3.96 0.0 0.02 0.05 0.42 98.!'iO 

54 67.~6 23,72 1.67 4.89 0.0 0.11 0.33 1.60 99.HS feldspar ( 10) 

55 88.92 8.67 1.02 0.93 0.0 0.01 0.IJZ 0.02 99.59 crist(60) 

56 73.74 18.24 3.65 3.52 0.0 0.03 0.16 0.13 99.47 crist(20) 

57 84.77 11.33 1.20 1.17 0.0 0.01 0.01 0.09 98.!18 crist(60) 

•Impurities are semiquantilRLively estimated from the X-ray diffraction data. (crist = cristobalite; kaol =kaolinite; Q =quartz.) 
• • Grim and Kulbicki (1961) on the -2 µm fraction of II-clay. 
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Fig. 3.31. MontmorillonitP aggregates and lath-shaped units associated with them in ben­
tonite from Tafna, Algeria. 

Fig. 3.32. A compact montmorillonite aggregate in the Camp-Berteaux sample with its 
superimposed SAD pattern. 
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Fi&. 3.33. A. TypiC'al compact aggregates of Camp-Berteaux montmorillonite. B. The 
SAD pattern of the larger particle in the previous figure displaying strong secondary tex· 
tu res along the [ 02], [ 11 ) . and (11) directions. 
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(Table 3.3A). However. the cation exchange capacity (109 mequiv./100 g) 
and 14.7 A basal spacing suggest that some of the extractable sodium and 
magnesium probably originate from other minerals in the sample rather than 
from the smectite. The chemical formula of this smectite is calculated from 
the data in Table 3.3B to be: 

( (Si~.~4Alo.16HAI 1.s3Fet11!\fgo.Jo)01o(OH)i)M~.;: 

Electron-optical observations on Camp-Berteaux sample show that mont­
morillonite particles occur mostly in the form of aggregates that are ~ompact 
in appearance (Figs. 3.32 and 3.33A), and in which individual crystallites are 
not discernable. The SAD patterns indicate a strong preferred orientation in 
the arrangement of the crystallites along thP ( 021. ( 11]. and ( 1 l] directions 
as shown in Figs. 3.32 and 3.33B. The individual crystallites of smectites are 
occasionally observed as E- or S-type lamellae after the dispersion trPatr.ient. 

Union of South Africa 

Geological features. Bentonites are known and produced commercially from 
several places in South Africa. Several beds up to 8 ft. thick interbecldPd 
with shales and sands are found in formations of the Karoo System of Liassic 
age in the vicinity of Parys in the Orange Free State (samples 50, 51, 52, and 
53 ). These beds carrying calcium as the exchangeable cation are composed of 
substantially pure montmorillonite. It is interesting to note that these ben­
tonites show no relict structures nor non-smectite minerals indicating parent 
volcanic ash. Also, there is no evidence of any volcanic activity in the region 
at this inte;··al in geologic time. The beds are sharply bounded at their base, 
but gradational through a short interval to the overlying shale. The under­
lying beds are not silicified. 

At numerous places in the Cape Province along the Indian Ocean, there 
are inliers of Tertiary t )rmations from the coast westward. These beds of 
sands, clays and shales contain layers of bentonite at several localities. For 
example, in the vicinity of Plettensberg Bay, there are lenticular beds of 
very pure montmorillonite up to 6 ft. thick in a shale section (sample 54). 
Similarly in the vicinity of Albertinia to the south, there are beds of similar 
thickness which in some instances are relatively pure montmorillonite, while 
other beds contain considerable illite, quartz, and oth 0 r minerals. These 
Tertiary bentonites are sharply separated from underlying beds, but grada­
tional with overlying soft shales. There is no silicification of the underlying 
beds, and they are similar to the bentonites from the Orange Free State in 
that there are no relict structures in the bentonite, and no evidence of 
volcanic activity in the region at the time of their formation. 

An interesting occurrence of bentonite is found in northern Zululand in 
the Natal Province (samples 48, 49). Here a glassy, perlitic, rhyolitic lava in a 
volcanic sequence near the top of the Storm berg Series of the Karoo System 
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in places is altered by deuteric action to smectite. The alteration of the 
perlite to smectite is extremely irregular. At some places the perh-.e is com­
pletely unaltered; at other places, the alteration is so complete that there are 
pockets of almost pure smectite; at still other places, the smectite is scat­
tered through the glass, or the perlite contains disseminated smectite. 
Oc1·asionally the alteration product is kaolinite or a mixture of kiiolinite and 
smectite with !'ome cristobalite. There is no su~estion of any variation with 
fractures or the penetration of hydrothermal agents from outside sources. It 
seems clear that the alteration took place as a consequence of reactions 
between gases and vapors included within the parent igneous rock and the 
perlite. and was concentrated where the gases and vapors were most abun· 
dant. The geologic setting and character of this deposit are similar to those 
that will be described in '.\fozambique (see pp. 71-72). 

Mineralogical studies on the bentonites from Natal Prouince, Zululand. The 
X-ray diffraction data (Table 3.3A) indicate the presence of a Na-mont­
morillonite with basal spacings of 12.3 and 12.2 &. (samples 48, 49). Large 
amounts of magnesium are, however, found among the extractable cations. 
Some of this magnesium might originate from biotites in these samples. 
Samples 48 and 49 contain about 50'k and 20)} cristobalite respectively in 
their coarser (> 10 ~' m) fractions. These large amounts of cristobalite may 
account for the low values of total extractable 1 ations. Kaolinite is also 
present in small quantities (5-10%) in these sampl.•s. The cristobalite is still 
a major component in the fine fractions (-1 µm) o." the sample 48 as indi­
cated in Table 3.3B. The latter table also shows that the magnesium· contents 
of t!iese smectites are below 2% even after accounting for the cristobalite in 
the samples, and consequently, these smectites are to be specified as beidel· 
lites. 

Electron-0ptical examination of sample 48 shows that Cheto-type aggre­
gates make up about 70% of the smectite particles. ':he $-type lamellae are 
the next common form of smectites in the sample. Aggregates of cristobalite 
and montmorillonite are frequently observed. 

In the "white clay·• (sample 49), montmorillonite aggregates display tree· 
like branchings similar to those of dendrites. Such <\n aggregate is shown in 
Fig. 3.34, in which triangular smectite Jamellae are developed at the tips of 
the branches like the leaves of a tree. Such dendritic aggregates make up 
ahout 7oq of the smectite particles, the E- and $-type lamellae make up the 
rf'mainder. These E-type lamellae are shown in Fig. 3.35. The smectites of 
the dendritic (tree-like) aggregates, E-, and $-type lamellae all have a 
b-dimension of 9.00 : 0.02 A. 

Minpralogical studies on the bentonites from Parys, Orange Free State, Plet· 
tensberg Bay, Cape Province. Sample 50 was a commt>rcial product pretreated 
with Na:C03• The analytical data on the sample in Table 3.3 indicate a basal 
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Fig. 3.3-1. Dendritic ag!!regatPs of montmorillonite in sample 49,Zululand,Natal Province, 
South Africa. 

Fig. 3.35 Two E-type montmorillonite lamellae (in center), and S-type lamellae in Mkuzi 
ht>nton1te (~ample 49), Nata: Province, South Africa. 
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spacing of 12.5 :'\ as expected from a Na-montmorillonite. Large amounts of 
Ca and :\1g are also found among the extractable cations in the same sample, 
probably originating from other minerals than the montmorillonite. A pre­
dominantly cakium bearing montmorillonite occurs in samples 51 and 54. 
Smectites in samples 52 and 53 carry both calcium and magnesium as 
exchangeable cations. The smectites have the following formula in samples 
51 and 53, as cakulated from the data in TablP 3.3B: 

Quartz. mica, kaolinite, and feldspars are the common impurities in the 
above samples from Parys. The sample from Cape Province (sample 54) con­
tains. in addition. about 20~ cristobalite in the coarser fractions (>10 µm). 

Electron-optical obsen·ations show that Ch·:to- and Wyoming-type aggre­
gates, H-. S-, and L-type particles are equall~, common forms of smectites in 
sample 50. In the top layer of the Parys b·mtonite (sample 51 ), Wyoming-

0.5µm 

Fi11. 3.36. Wyomin11-type montmorillonite aggregates in the top layer Pary1 bentonite 
(sample 51) from South Africa. 
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Fig. 3.37. A typical mica flake with its SAD pattern in sample 51 from Parys, South 
Africa. 

type aggregates make up about 50% of the smectite particles. Such an aggre­
gate is shown in Fig. 3.36. Mica flakes are the common impurities in all the 
above samples, and Fig. 3.37 shows a typical mica with its SAD pattern from 
sample 51. In the middle and bottom layer of Parys bentonite (samples 52 
and 53), smectite particles occur mostly as $-type lamellae and as compact 
lamellar or foliated aggregates. 

In the bentonite from Plettensberg Bay (sample 54), Wyoming-type aggre­
gates and H·type lamellae ar ~ the common forms of smectites. After the dis· 
persion treatment, these aggregates break down into a large number of 
$-type lamellae. 

Mozambique (Portuguese East Africa) 

There is an interesting occurrence of bentonite adjacent to the main high· 
way about 25 miles east of Laurenco Marques (Fig. 3.38). Here glassy per· 
litic lava of the Stormberg Series of the Karoo System of Liassic age has been 
altered irregularly by deuteric actior to bentonite. In this deposit, the 
alteration has produced masses of bentonite tens of feet thick. The bentonite 
varies from relatively pure montmorillonite (sample 55) to material contain· 
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Fig. 3.38. Sketch of bentonite occurrence in perlite, Laurenco Marques, Mozambique 

(sample 5i). 

ing variable but considerable amounts of cristobalite and fine particles of un­
altered rhyolite (samples 56 and 57). These latter materials are at places dis­
s1:minated through the clay, whereas at other places they are present in sub­
stantial masses containing disseminated montm.orillonite. The concentrations 
of the montmorillonite are not related to any series of fractures in the 
rhyolite, which would suggest hydrothermal alteration beginning along such 
fractures. Rather, the masses of bentonite are isolated and randomly 
distributed in the rhyolite, indicating that the alteration process developed 
within the rhyolite. The bentonite is the calcium variety. It has b~n exten­
sively developed commercially. 

The perlitic beds of the Stormberg Series continue to the south in Zulu­
land of the Natal Province, Union of South Africa (p. 67). As for the Natal 
bentonite, deuteric processes are believed to have been the mode of origin of 
these Mozambique deposits. 

In the northern part of Mozambique there is a large basin of Cretaceous 
and Tertiary sediments. There appears to be no record of bentonite in this 
area, but based on the common occurrence of bentonite in rocks of this age, 
its presence is likely. 

Mineralogica! studies on Mozambique bentonites. The X-ray diffraction data 
on the three samples in Table 3.3A indicate that they all contain a Na­
montmorillonite with a basal spacing between 12.3-12.6 A. These are 
samples which hdve been processed with the addition of soda ash. Tridymite 
or cristobalite is a major component in these samples. The free silica (tri· 
dymite, cristobalite) content of the samples 55 and 57 is as high as about 
60%, which accounts for the low amount of total extractable cations. The 
appreciable amounts of magnesium among the extractable cations for sam­
ples 55 and 57 must be related to some other min°rals than the mont· 
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Fig. 3.39. A. Fine itfanular aggregate consisting of tridymite and montmorillonite. B. Its 
SAD pattern displayir.g two diffraction ring~ for these minerals. (Sample 55, Moz;am· 

b1que.) 
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morillonite. Tridymite occurs in fine granular aggregates as shown in Fig. 
3.39A. The aggregate also contains smectite as revealed by the 4.45 and 4.11 
A rings in the SAD pattern of tne aggregate (Fig. 3.39B). The 4.11 A spacing 
suggests that the silica phase consists of tridymite. 

Smectite particlPs occur mostly in the form of Wyoming-type aggregates 
in samples 55 and 57. In these samples, laths formed by back folding of 
smectite lamellae are occasiunally observed. The perlite bentonite (sample 
56) contains appeciable amounts of montmorillonite-,:~,;tobdlite aggregates 
similar to those described above. In addition, H-type p11.rticles and Wyoming­
type aggregates art the common forms of smectites. 

Egypt 

Information concerning possible bentonites in Egypt is very scant. Gindy 
al'ld Badra (1968) have described clays which appear to be bentonites from 
the northwestern desert region. The clays occur alternating with marine car­
bonate beds in the lower and middle members of Middle Miocene forma­
tions. The authors also report montmorillonite marls interbedded with gyp­
sum deposits in Pleistocene lagoonal deposits between fossil ~oastal bars of 
the Mediterranean Sea west of Alexandria. The origin ot i' ese clays and 
marls may be related to weathering or altt-ration of volcanic ash, but this 
cannot be established definitely. Basta et al. (1971) have recently reported 
bentonite from Faiyum. 

Kenya ar.d Tanganyika 

Analyses of several samples of clay from the Rift Valley of Kenya and 
Tanganyika supplied by the Geological Survey of Kenya indicate that a 
smectite is the dominant clliy mineral. The samples are Tertiary to Recent 
in age, but no specific information is available regarding occurrence, associ­
at.ed beds, etc. The occurrence of bentonite is not surprising in view of the 
presence of volcanics in the area. 

Shackleto., ( 1946) has reported bentonites between Nanyuki and Maralal in 
Kenya. Bentonite is also reported in the Athi River and Timau areas by Du 
Bois and Walsh (1971). 

Sudan Republic 

Whiteman (1971) reports the presence of bentonitic clays in a Mesozoic 
section encountered in a bore hole for the foundation of a bridge across the 
Nile River at Shambat. 

Southwest Africa 

Bentonites are known in several areas in Southwest Af• ·ca, but no specific 
information concerning them could be obtained. 
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3.4. BENTONITES IN EUROPEAN AND EASTERN MEDITERRANEAN COUNTRIES 

Bentonites are well known and have been e~tensively studied in many 
countries of Europe. Important producers of bentonite are located in Eng­
land, Spain, Germany, Hungary, Poland, Romania, Czechoslovakia, Yugo­
slavia, Italy, Greece, and Bulgaria. 

Austria 

The Tertiary formations, particularly of Lower and Middle Miocene age, 
of Austria contain volcanic ash and tuff which in some places has altered 
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Marble industry boom 
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Consumplion ohulphuric Kiel and okwn 

Frrcen1a,r 
Merrie mcrra.Jf'" 
tom df'crea.Je over 

Trade we' 100'>< Hi-S04 2nd qtr. 1979 

Feniliscrs & Atuicultural 
(incl. 245.901 metric tons for phosphatic 

fcnihscrs 
::?5.:?50 metric tons for sulphate of 

ammonia 
Paints and pigmenb 
Natural and man·madc fibre~ and 

transparent cellulose film 
Chemicals 
(mcl. 25.434 metnc tons for plast1!:!> 

20. 784 metnc tons for sulphate~ of 
alumina. banum. copper. 
magnesium and zmc 

Detergents and soa~ 
Metallurg\ 
(incl. 13.084metric tons for steel pickling) 
Dvestuffs and intermediates 
Oil and petrol 
M1scellanc:ous u1oes 
(incl 58.3711 metnc •ons for ex pons) 

Total ; 

276.8~ 

133.169 

75.109 

137.691 
140.IM 

15.275 
If!.:?~ 
5.755 

133.819 

.936.091 

.. ).~ 

- 6.9 

-14. I 

-:!I I 
+23.3 

-17.!I 
.... 6.3 
-21.1 

- 9.:! 

- 4.7 

•Includes 8,434 TMtrlc tons of imponLd ociJJ and 18,284 mtrric WnJ of 
ruovrrtd aciJJ. 

i COS! IFAC1M lllAN&\l Ml.Ullll • .. coomNUO\n l'llODUCTIOtl $INCi 1HJ; 

I 2 

I a~Er i 
I Ideal For Mixed I 

I Media Filtration. I 
Cost Effective, I Natural Abrasive, I 

• Without Free-Silica. I l Complete range of screen sizes 1· 
available from 3.36 mm to .()44 mm. I EJic:lu1t11e ogent for 1

1 

1 
Emerald CrHlr ond ldol'IC c;ornet 

i. IAVERSI 1.! 
PACIFIC INC. 

I '59CQlmonlkAldl,-,g s.artle.WA 9"M I 
I 

Telepfl0ne2061622 '2271Tele•Number32·9611 I 
P'OlmMD·LONGIEACH•OAKLAND I 

.--~~~~~~~~~~~~~~~~----~~i • '°" IJftC:t!\1 llol1lllAI MUIM • Ill C°"""U0\11 1'900UCT!Ofl llNCf "61 • 



BENTONITE 

Minerals Yearbook 
Volume III 
Area reports: In~ernational 
US Department of the interior, Bureau of mines 

Statistical supplement 1982 to the economics of bentonite, 
fuller's earth and allied clays; third edition 1979. 
Roskill info service. London january 1982, 49 p. 

Industrial mineral and rocks - New York 1983. 
5th edition - New York 1983. 2 Vol. 
ISBN 0-89520-402-9 

Vol 1: 722 p ISBN 0-89820-417-7 
Vol 2: 723 - 1446 p ISBN 89520-402-9 



0681012 GA516S002~4 
Clays benton1te CProduct1on 4:6/79, 4/6/78) 
Minerals (Pretoria) 79/2 p;~b-27 1979 JRNL CODE: 111NEPI 
LANGUAGE: ENGLISH~AFRI~AANS 

DESCRIPTORS: MINERAL PRODUCTION STATISTICS· e 
AUXILIARY DESCRIPTORS: SOUTH AFRICA • ·ENTONITE DEPOSITS 
DESCRIPTOR CODE~: 353800; 456600 
AUXILIARY DESCRIPTOR CODES: 670000 

0800013 GA'2400073~ 
The be~tonitic clays 
HAEEUPRuMMAN, S 
Ar-at' Mir. J (Ammc:nl 4/4 P67-69 1984 JRNL CODE: AMJOAG 
LANGUAGE: ENGLISH 
DESCRIPTORS: eE~TO~ITE DEPOSITS: SMECTITE GROUP 
AJ)lLIARY DE9CRIPTOPS: ALGERIA; MOROCCO 
DESCRIPTOR CO~ES: 456600~ S27300 
AUXILIARY DESCR!PTQR CODES: 614000; 617000 

i I\ I·-. 

l i5 ! 5 
05ttC51 GA~8DCGJ9~4 

E>;:ioitc:':.1e:""1 cf ti"1e mineral wealth cf Lake Garun"lbentonite 
and bcl~E ~, Egypt1 

E·"Ti::F M:, SF 
C 1- e :r I ..-, d ( L o n d o ., ·1 1 6 P S 3 S - S 3 6 1 9 7 9 
;A~SUAGE: ENGLISH 
DESC~IFTORS: PRODUCTION MANAGEMENT; 

LM.ES 
AU~IL!ARY DESCRIPTORS: WESTERN DESERT 

J~NL CODE: CINDUI 

BENTONITE DEPOSITS; 

DESCRIPTOR CODES: 353000; 456600; 498200 
AUX!LIARY DESCRIPTOR CODES: 611500 

U1 ;,,, i •· 

0710203 GA61S0003·19 

SALT 

Clar1ficatior cf the genesis of a bentcnite deposit of 
8ou-Haoua tNad er region) 

MALEC"1A, A 
Mines Geel Energ <Rabat) 46 P201-202 1979 JRNL CODE: 

MGENRI 
LANGUAGE: FRENCH 
DESCRIPTORS: BENTONITE DEPOSITS; ORE GENESIS 
AUXILIARY DESCRIPTORS: NADOP. 
DESCRIPTOR CODES: 456600; 415000 
AUXILIARY DESCRIPTOR COC•ES: 617490 

6/5 /3 
0010986 GAS26000078 

South Africa new bentonite deposit 
!rid Miner <Lonconi 156 P1S 1980 JRNL CODE: IMINLI 
LANGUAGE: ENGLISH 
DESCRIPTORS: MINERAL DISCOVERIES; BENTONITE DEPOSITS 
ACXlLlARY DESCRIPTORS: SOUTH AFRICA 
DESCRIPTOR CODES: 333100; 4S6600 
A~t!LlA~Y DES:RI~TO~ C0DES: 670000 . , 



T 'i FE ~ ! .:. , ·~ 

85-:-016E17° PASCAL E5335207 
BENTONITES 
HlLALl ([. A.i: JEANl\iETTE (t-.) 
AFF: MIN!STERE ENERG:E MINES/RABAT/MAR 
MINES GE·~L. ENEPE.: O.?S"-4079; t1AR; Date: 1981; No: 49; p.: 

10.::-13': 10 REF.; 
T,::.L_.: 

Loe: e.RGM/MA7; 
Cote: 4416; Langue: 

Analyses: •9; 
Fraricais Type: 

Tables: 7; 
TP, !..A 

[S: •A~R!GUE DU ~GRG ! EE~7C~lTE SUESTANCE ; UT!L!SAT!CN SUE~T~NCE 
!-1 A F C C ! t\ ·; n~ T; ! RE , "': =; ;:: t:· t·E? ~ 0 S 1 E G I ; [ I MAR C HE ! PE R ~: i:- E C '. ! VE i 

CC: ::::LA.C3 

•~QPTH AFFlCA EENTON:TE DEPOSITS ; UT!L!ZATION 
IN\.1 E~~~·:i~'(· .' CRE EO~:IE~- I Mt.;·~.E:~. i PCSSlf'.I~!TIEE 

76-415:34 

Die Bodensc~aet: im s~ed~este~ ~e~agas~ars 
Mineral reso~rces in 5outhwestern Madagasca~ 
HeOl:'ich, M. J. 
Glue::~auf 112: 3::. 1 220-224p., 1976 
CODEN: GLUEAJ 
Si..it-file: E 

Doc Type: SERIAL 
Languages: G~rman 

Bibli~graphic L~vel: ANALYTIC 
s~m~ary Languages: English 

s~. etcr1 m ao 
~escriptors: *Msla~asy Republic; *iron ; /economic geology; 

Africa coal; limestone; alumina; bentonite; kaolin; 
scuth~est; ore dE~osit~; resources 

Section Headings: :~ .tEC0~0MIC GEOLOGY, GENERAL & MIN!NS) 

7624-25517 CcmcEnde~ 76027183 
ER!GHT FUTURE FCR NEGLECTED MINERALS 
An cir, 

5 Afr Min Eng J v 88 n 4110 Nov 1975 p ' 2e-29. 3·1 

The main projucts Zi~ro produces from its 
ope~-cast! are: Andalusite-!rom 50 000 to 60 000 t 

Coden: SMIJA 

own mines, ail 
a month obtained 

Andalusite! a ty an earthmovi~g o~eration at Burgersfort. 
high-alumina material used in refractories and tr1e ceramics 

industry, is i~portant because of its resistance to high 
temoeratures. 8entonite-mined at Parys in a 30 000 t a year 
ooeration. This clay has the quality that its molecules expand tut 
r~ma1n attracted to each other when it is dissolved in water, thu5 
forming a jelly. It is used in foundries, oil drilling, 
construction, dam sealing and other industries. Kaolin-from a 12 000 
t a year ooeration at Grahamstown, is used in the bolrd, paper. 
ceramics and paint industries. Limestone-from a 1~ ODO t a year 
operation near Mafe~1ng, Zimro's limestone goes into the manufacture 
of resin and oil putties. Industrial talc, taken from a small 4 000 
t-a-year o~eratior, at Piet Retief. There are no known deposits of 
cosmetic talc in Scuth Africa. Talc is used largely in pesticides 
and cerair.1cs 

Carc-A-~ert Codes: so: !Mine and G~arry Equipment anj C~erations) 
SOS ~r1~es a~d M1n1";! N2r~etall1cJ I 
Cc~tt:lle~ Te:~s: ~~!\ES AND MlNINS I 



I 
' 

~ineralogy oi some bentonitic clays from Faiyum, 
Aldress, Shropshire, England 

U. A. R. and 

Basta, E. Z.; El-Kadi, t1. tL; l'laksoud, t1. Abdel. 
Cai~o Univ., Fae. Sci., Bull. No. 43 (1970), 

illus., 197·1 
CO DEN: BUUCAL 
Subfile: 8 

p. 27·1-284' 

Doc Type: SEHIAL 
LanGuaa?s: Encl1s~ 
Des~ri~tors: ;Egypt; *England; *Clay mineralogy; *Sediments ; 

Mineralogy; Ar~~l studies~ Composition ; Cla/ minerals; 
Faiyum; Shropshire; Africa; Europe; bentonite; Mine~al 
compos. i ti or, 

Section Headir:gs: 01 .fMlNERALOGY A~O CRYSTALLOGRAPHY) 

5urowce mineralne Mozamtiku 
Mineral resou~ces cf Mozambiaue 
Smakowski! Tade~sz. · 
Przegl. GPol. Vol. 22, No. 11 1 p. 564-566, d:etch map, 
CO[lEN: PRZGA:.... 

1974 

Subfile: e. 
Dec Type: SERIAL 
Languages: Polish 
Descriptors: *Mozambique; *Mineral resolrces 

geology; Africa ; c8al; gas; natural; iron; 
manganese; copper; gold; bauwite; uranium; 

Economic 
titanium; 

f 1 UOr'Sp ar; 
bentcn1te; reserves; prodl..ictior.; economics 

Section Headings: 26 .!ECONOMIC GEOLOGY, GENERAL & MINING) 

·' 



I 
j 

LJ ·~ 
~1J'V -~ 

Industrial 
Minerals 

16yr Index 
Edited by G.M. Clarke 

A supplement to the 193rd issue of 
'Industrial Minerals', this index 

covers the first 192 issues, conferences, 
and special publications- 16 years from 

October 1967 to September 1983. 
Extra copies:-£8.00 non-subscribers, 

£5.00 subscribers. 

Editorial office: 45-46 Lower Marsh. London SE1 7RG. 
England. Phone: 01-633 0525. Telex: 917706. 

Cables: lndumrned London SE1 

Head office: Park House, 3 Park Terrace. 
Worcester Park, Surrey KT4 7HY, England. Phone: 

01-330 4311 Telex London 21383 Metbul-G. 
Cables. lndum1n Worcester Park 

New York office 708 3rd Ave. New Yor•. NY 10017. 
Phone 1212) 490-0791. Telex: 640213 & 640867 

Editor: G.M. Clarke 
American Editor: P.W. Harben 

Deputy American Editor: E M. Dickson 
Assistant Editor: M.P. Smith 

General Manager- Sales TM Hernpenstall 
Advertitement Mi1nager: J Lane 

Subscription Fulfillment Manager: A. Lovegrove 
Product Sales Managt•r: S. Willcox 

Conference Mena11er: B Hams 
Executive Chairman: FL. Rice-Oxley 

Group Managing Director: T.J. Tarring 
Joint Managing Director and Editorial Director: R.P. Cordero 
Joint Managing Director and Marketing Director: B.R. Orbell 

Group Finance Director: P.S. Vincent 

Industrial Minerals is published on the second Wednesday 
of each month by Metal Bulletin Journals Ltd. 

Metal Bulletin PLC. 1983. The contents of this journal 
either in whole or in pert, may not be reproduced, ttored 
in a date retrieval system, or transmitted in any form 
whet10ever or by any rn .. n1, without written permission 
of Metal Bulletin PLC. Reasonable extracta may be made 
for the purpose of comment or review provided that the 
source is ecknowledged. 

l"dustr1al Minerals Index October 1983 

, ... ~GS"'''"'''-:. I .. l.JLE~ 

I 
I 

FOREWO!D P: ">!.. : .• ''T 

This edition of the Industrial Minerals Index not only 
spans the first 16 years of the journal from October 1967 
to September 1983 but also incorporates a number of 
additions and modifications since the publication of the 
last Index in July 1981. A brief glance through the pages 
of Industrial Minerals journal and its associated publica­
tions is enough to demonstrate the breadth of scope of 
this comparatively quiet sector of the extractive mineral 
industries. As a result, time and 3gain the reader is faced 
with the question of when a particular mineral, country, 
consuming industry, takeover, new venture, etc. was 
covered in the journal. Hence the need for this new 
improved edition of the Industrial Minerals Index. 

For the first time since its inception in December 1977, 
the regular column, Fillers and Extenders, has been 
indexed. For nearly six years this column has served the 
dual purpose of highlighting the unusual and lighter side 
of industrial mineral's related events as well as providing 
the facility for incorporating "late" items of important 
new developments. For the purpose of indexing, each 
item in Fillers and Extenders has been given a headline 
and more recent issues of the journal now incorporate 
headlines in this column. In this way many important 
items of news are now firmly on the record. 

The new Index includes a major section which covers 
articles and news items focussing on the principal 
mineral consuming industries. For many reasons this is 
perhaps a highly contentious area but. for the purposes 
of indexing, ease of reference is the priority. As such th~ 
generic categories of fertilisers and refractories are now 
included in the consuming industries' section, although 
the intermediate nature of the products and the high 
degree of vertical integration of many companies involv­
ed in these fields, often lead to the manufactured product 
being the dominant factor in the industrial marketplace 
rather than the mineral. Similarly titanium dioxide pig­
ments have now been incorporated in this section as 
they represent manufactured products destined for a 
specific end use, although in diverse market sectors. 
Where a mineral has a synthetic, chemically manu­
factured analogue serving si~ilar or overlapping 
markets it has been included in the mineral section eg. 
soda ash and magnesite. 

In 1974 Industrial Minerals launched the first in its 
series of International Congresses in London, and has 
since taken the event to Munich, Paris, Atlanta, and 
Madrid in alternate years. Details of the many papers 
published in the congress proceedings are now included 
in this Index with cross references to the relevent cate­
gories. Similarly articles and papers published in Indus­
trial Minerals' special surveys, supplements, and other 
conference proceedings are also included. 

In searching this Index for a particular subject the user 
is reminded to refer to all sections. In order not to 
overburden the Index, excessive cross references have 
been avoided. Much useful information on a given 
mineral topic is not only to be found in the core mineral­
by-mineral section but also in the other sections on 
countries. consuming industries etc. as well as in the 
regular feature of Comment, and Fillers and Extenders. 
Finally within Industrial Minerals journal the Index is up­
dated every six months in the January and July issues. 

G.M. Clarke- Editor 
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USA- 'larytes gnndong Hpansion 
Chlooe-KCA's barvtes mill installed 
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e BENTONITE/ATTAPULGITE SEPIOLITE 

ARTICLES 
The bentonote industry e_..is capecity 
Feeturn on: L.apone, llertr. Ponn. S.roid 

a.lbardoe. Cohn s-.n. Milo& 
IMC. Sud Chemie. Fr~ de llenton•t• 

llentontte'11nd1_.,_ rule 1n •ndustry 
llentonot• •foundry binder IMttltll«onJ 
llentonit• in civol engo""'ing tBi.am.r.J 
llentonl1e on iron ore pelletiling 10.-.tthonl 
llentonite on oil well dnlhng lluiclrl lllelfll 
Ert191oh. Pioneer of sodiu,....,,dlanged bentonotes 
Yugoslevia 1 bentonrte industry 
llentonote from Serdini•: Cerio i...v-
Fuller"a .. rt111: Active cl9Y miner ... 
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THE LARGEST PRODUCER OF BENTONITE IN JAPAN 

HOJUN BENTONITE 
Established in 1914 

organophilic bentonite 
highly refined bentonite 

HOJUN YOKO CO. LTD. 
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CAicium 8nd IOdoum llenton•18 ..- end consumptoon 
Allmpulglte c:l8YS lo< ondustr,.1 moner•ls rnetUCs 
8enlontla on Eu-8ndlhe Medote<r_, 
.._,... 8ntlSh bentonote 
s;;rs.o.n,. &..8f'8R benton•te 
SAMIP: Por>n ti.ntonote 
a.ntonite on IM USA 
Wyoming"• Wyo-Ben 
Summairv of benton•t• 1nduatnes 1n CMhet countnes 
Sud-C-·· s..dtn,.n benton•te 
Profile: Sud-Ci...n .. -. °' Hofst8dt 
Bentontte _ _. .... -lgttt. etc. - -'ling~ 

lorKt-c:l8ys 
US 11Ctivecl8ys- dem8nd MU lhe S>Ke 
Iron a<e pellet.-- I.Jann) 
USbenton•l8 ..,."- - one up. IWO­
Brwtt Bentonrte - evotvrng rmo the m•,... 
Sod1Um ••changed bent0t1ttes an Fr•nce 
n.. 118ulkong fullerse8'th projoct 
Benton1t1 - • rev19'W of world production 
Bemonrte- 1n th• pit of recession 

WORLD OF MINERALS 
USA- Clay m1n•ng in M1uouri 
USA- N9w bentonote pl8nt for IMC 
USSR- llentonite breek-!ltrough 
USSR- N9w bentonite deposot ~up 
.._....-llentonote~sev•luMed 
USA- Pfinr into benlOftrte mm1ng 
...., Z......- Bentonrte mtn1ng "91'1ture 
~- C...-buysbentonitelo< oron ate pelletosong 
USA- Woricl"s 18rgest producer ol 8'1•pulgote 
.,_... _ New bentonite find in a.-nsi.nd 
~ ellie- llentonote pl8nt nmars canpletoon 
._ z......- C.nterbury bentonote soon 
...., _ CECA ecquores bentonote operatoon 
USA- More bentonote moned in Monl8N 
USA- Bog ,_ bentonoto pl•nt for 111.lC 
USA- c•.., oper8toons ••P8f'ded bv A. P G...,, 
USA- As1118nd st•rta on thord bentoMe p1.,t 
~ - Use of bentonrte on pellet•••"ll grows 
.... - D<olhng gr- benton•to for ••pott 
T""'8y- C:.lcium benton•I• discovery 
W.co.nn-- Sud.ChemoeformsFrench .,b&odoary 
lit- Berti's new benton1te store 
Ull - Fuller's N'th C8P8Cot\I raowd by l8l>Orte 
._ Z......- Lorne 6 M•rble exportong berotonite 
,_ _ llluchor>g d- "°'"P8"l' formed 
S. Allla- llentoMe produ.:toon tn8Y grow 
UIA- Bllrood UP8ftd synthetic miner•l C81>8ClfV 
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UIA-M:_.... _ __.,.,.11 
UK- Fuler'a_., found in..,_,.. 
UIA- Fecl9r.i 11uya A1i11811C! Oil'•-­._,..._ Miner81 DepoeG_drillina_......_ 
--C.......~Kliv-.1 .... plent 
•. a.-r-Alhl8nd. 5ucl-o-. ..._. .... 
UIA- fulllr"s_., ~ __ ..., Georgi8 K8olon 

c;..,.- ........ -~ .. .......i 
IJK- ..... dlebnnG-~ofbenlonite 
UIA-llMlid's-~pl8nlon..,.. 
UIA-~to...,._. ectiv-c19y i.-ry 
...... ---~--Cyptua-ita 
C-*--tir..--benlonita 
..,_ UMclM'sb8rit98nd-plent 
T....,_,..__..~ 

--~·· s.ntinill bentonile 
--S8nlil> finds ............. on s.ni;n,. 
---.._._,,._ ott.ntonitaprodalmf 
UIA-Aahl8ncl in bentonite­
UK-.._,... OldpUI going up 

--Sud-CMmie ........ 5-dinilon bentonlta 
UK-~Fuller'sM'llt 
UK- S.Ultlntl i..lad 
llNll-~r1e··---isition 
UK- Selhng 11g9R1S tor gelhng _.,a 
USA-.,_., bentoniie brMb ground 
UK- Fulle<'s ..nh-file 
UK-Wobum _.,19........S 
UIA-IMC~exl*!Sian 
UK-8'9tt ....... Mll8ullling 
UK- BSC ~ 11entonitedem8Rd 
UK- IGSon Fuller's-"' 
UIA- Arnenc8n Coffood's bentonot• pi.ns 
UIA- Alt8pulg•l8 on the up 
UK- i..iio-·s Fuller's •rtti pe.. 
._._ llentonite 8nd gr81)hote pro,..:ts ~ 

UK- Produeloon --S.Ullung 
---A118pulgite 811d MPiolite _...its 
S. Mial- New llentonit• deposit 
USA- Bentonote lr8e petlelising 
UK- Uporle's Fuller's •rtll pl8nt Ktive 
C.....- Nor•nda 1n!o benton1te 
Ull-L8POfl•1o rnoc1emoa.i Redhill 
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... -Emerald mining resumed 91 H8birl 
USA- Berylhant berylhum m8rliet 

e BORATES 
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Eilll9nll • • boron producer 
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WORLD OF MINERALS 
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British Geological Survey 

154 Clerkenwell Road 
IDndon EClR SOU 

TelP.f'h>ne 01-278 Dl 

Borje Hoglander 
Byggdok/Institutet for byggdokumentation Your 
The Swedish Institute of building documentation reference 18114 
Halsingegatan 49 Our 
113 31 Stockholm reference 
Sweden 

16 August 1985 

Dear Borje Hoglander 

BENTONITE IN AFRICA 

Thank you for your letter of 24 July. Data published in "Industrial 
Minerals" and attributed to us is taken from our annual publication 
"World Mineral Statistics. This publication is available at a cost 
of £20.00 from the National GeoScience Data Centre at the following 
address: 

British Geological Survey 
Keyworth 
Nottingham NG12 5GG 

Should you require further infonnation on bentonite please contact 
Mr D Highley at the above address. We are obliged to make a charge 
for work undertaken for outside organisations. The rate for Mr Highley's 
time would be £203 per day. 

I hope this is of assistance to you. 

R N Crockett 
Head, MISE Progranrne 
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