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Abstract: The present article aims to determine the geochigmasd the mineralogical compositions of clay skap
from Aboutou’s office that are used to heal affect of digestive system, skin diseases, woundsTat investigation
made by X-ray diffraction, chemical analysis usinductively Coupled Plasma-Atomic Emission Speatopy (ICP-
AES) and Inductively Coupled Plasma-Mass Spectms¢tCP-MS) shows that the clays AK1 and AK2 arisem
different source rocks and are mainly composeddmnfikite, quartz and illite. The difference betwdba two clays is
the presence of goethite in AK2 and a small amoéimbontmorillonite in AK1. Based on these compasis AK1 and
AK2 can be used effectively as antidiarrheal, lasegtin the protection of intestinal mucous memleramd as skin
protector.

Keywords: kaolinite, illite, quartz, geochemistry, minergjo

Résumeé : Ce présent article a pour objet de déterminer mpositions géochimique et minéralogique des
échantillons d'argiles provenant de I'atelier d’Atbou Poterie, utilisés pour guérir les maladiesyktéme digestif, de
la peau, les plaies etc.

Les investigations menées au moyen de la diffracdies rayons X (DRX), de I'analyse chimique par-iES et ICP-
MS, montrent que les argiles AK1 et AK2 proviennéatroches méres différentes et sont principaleicemposées de
kaolinite, de quartz et d'ilite. Ces deux argitB&erent par la présence de goethite dans AKZaetupe faible quantité
de montmorillonite dans AK1. Du fait de leur comitiom minéralogique, AK1 et AK2 peuvent étre utls
effectivement comme antidiarrhéique, laxatif et aogrprotecteur dermatologique et gastrointestinal.

Mots clés :kaolinite, illite, quartz, géochimie, minéralogie
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1. Introduction Paleoproterozoic domain of the Man shi8ld. It
The use of clays for therapeutic purposes dateis composed of Paleoproterozoic formations, the so-
since prehistorié” 3. In Africa and particularly in called Birimian formations that form major parts of
Ivory Coast* ®, clay is used alone or in associationthe West African cratoH!. The Birimian terranes
with sheets in traditional pharmacopeia. form narrow sedimentary basins and linear or
However, these clays are unknown from the poinarcuate volcanic belts corresponding to a period of
of view of their geochemistry and mineralogical accretion between 2.25 and 2.05 &4 during the
compositions. Eburnean orogeny and was coeval with the
This study deals with the determination of theemplacement of large granitoid plutofi&™. The
geochemistry and the mineralogical composition ofBocanda area is mainly composed of metaarenite
clays AK1 and AK2 that are used in the cure ofwith biotite bearing granitoid intrusiof§'.
digestive system, skin diseases, wounds etc. ierord
to estimate their possible therapeutic potential.
2 Materials and methods 2.2. Experimental methods
2.1. Materials and geological setting - X-rays diffraction of the powder was carried out
The two clays referenced AK1 and AK2 haveusing oriented preparation by reflexion with a
been collected in Aboutou’s Pottery office which is Brucker D8 device using the cobalé¢adiation.
a center of naturotherapy recognized officially by- Bulk-rock chemical analysis was obtained by
the state of Ivory Coast since August 06th, 2009nductively Coupled Plasma-Atomic Emission
under the number: MSHP /PNPMT / N° 2355. At Spectroscopy (ICP-AES) for major elements and
Aboutou’s office, AK1 and AK2 are used for Inductively Coupled Plasma-Mass Spectroscopy
affections of the digestive system, skin diseaseg|CP-MS) for trace elements, after fusion with
wounds, etc. as well by internal ways as external’s LIBO, and dissolution in HN® Analytical
They are from the Bocanda region in the center partonditions and limits of detection are found by
of Ivory Coast (Figure 1). This area belongs to the Carignan & al™".
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Figure 1: Geological map of Ivory Coast with location of tstedied are&*®
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3. Results and discussion considered as toxic (As, Ba, Cd, Co, Cu, Ni, Ph, Sb
Zn) 92 and those considered less dangerous (Cr,
3.1. Geochemistry Mo, Rb, Sr, V, Zr, REE). The Th/Zr diagram

The chemical composition of the two clay (Figure 2) indicates that the two clays are diffiere
samples is variable (Table I, Il and Ill). The cday Ba (361 and 299.5 ppm), W (296 and 183.4 ppm),
exhibit very high values of LOI (9 and 11.8 wt%, Zr (125.1 and 254.3 ppm), V (122.9 and 135.3

Table I). ppm), Cr (120.5 and 122.5 ppm) and Rb (83.81 and
74.42 ppm) present the higher contents. The two
3.2. Major elements. clays show relatively low content in REEigure

The two clay samples (AK 1 and AK 2) are 3) AK1 have REE content of 101 ppm higher than
mainly made of silica (62 and 52 wt% $)O that of AK2 EREE 80 ppm). Rare earth element
associated with an appreciable amount of alumingatterns for the analyzed clays are similar and are
(16.8 and 22.1 wt% ADs) and iron (8.5% and 10.9 weakly fractionated (Liay/Ybp=6.5 and 7.3). They
wt% FeOs) and feeble content of X (2.14 and show negative minor Eu anomalies (Eu/Eu*=0.89
1.59 wt %). These results let to think that quartzfor AK1 and 0.77 for AK2). Y contents are also
alumino-silicates compounds and iron mineralsrelatively weak.
seem to predominate in the samples. However, thi's established that major elements such as Sj, Na
two clays exhibit several compositions differencesk, Ca and some traces elements (such as Rb, Ba,
In fact, sample AK1 clearly show higher content inSr,...) are easily mobilized by alteration. However,
Si0,, MgO and KO than sample AK2. On the elements like Al, Ti, Zr, Hf, Th, and rare REE are
contrary, AK1 indicate lower contents in 8,  known to be relatively immobile during alteration.
Fe0; and TiQ. Differences generally important in most of the
3.3. Trace elements immovable element (Zr, Th, Hf, Al, Ti) seem to

Trace element contents are very variable in théndicate that these two clays arise from different
two clay samples. This is true both for the element source rocks.

Table 1. Whole rock major element compositions (%) of clagsn Bocanda
Si02 | ALO; | Fe03 | MnO MgO CaO | Na,O | KO | TiO, | P,Os PF | Total

AK1 | 61.99| 16.78 8.47 0.02 1.23 0.15% 0.13 2.4 0f77 0)08.96 | 100.64
AK2 | 52.24| 22.13 10.85 0.03 0.23 0.28 0.06 159 93 9 0/011.79| 100.22

o

Table Il. Whole rock trace element compositions (ppm) oy€faom Bocanda
As Ba Be | Bi Cd Co | Cr | Cs Cu Ga Ge Hf In Mo
AK1 |20.56 | 361.3 1.06 0.2% <D.4. 56.2420.5/3.33 |54.39 | 19.37| 1.79) 3.41 <LD 0.68
AK2 |15.42 | 299.5 1.05 0.27 0.20| 30/8R2.5(4.2 39.11 | 26.94| 1.66| 6.56 <L.D2.53

Table 1l (continued) Whole rock trace element compositions (ppm) of&lfrom Bocanda
Nb Ni Pb Rb Sb Sn Sr Ta Th U \Y, w Y Zn Zr

AK1 |5.81 4782 | 10.26 | 83.810.22 | 1.23 | 64.7| 135 3.67 119 1229 296 16.08 64.3X5.1

AK2 |14.02 | 26.45| 14.34 7442151 | 229 | 66.761.74 | 9.75 | 2.64| 1353 1834 11.32 3297 254.3
< L.D :limite detection

Table 11l: Whole rock REE compositions (ppm) of clays from Boda

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
AK1 | 20.55] 38|5.29 20.53/4.01 | 1.07 | 3.33 0.52 3.09 0.60 1.79 0.28 1.9¢ 0.30
AK2 | 15.01| 36.39| 3.54 13.45/2.67 | 0.60 | 2.15 0.33 2.03 041 1.29 0.21 1.57 0.2y
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Figure 3 : Chondrite — normalized REE paterns of the tvaty damples
Chondrite analysis are from Evensen andl.
3.4. Mineralogy 34.2. Semi- quantitative composition of the

crystallized mineral phases

The results of semi-quantitative composition
were obtained according to Yvon's & al.
methodology®™®. The method of calculation uses
the composition of the mineral kaolinite
SibOsAIx(OH),, quartz SiQ , montmorillonite
(Na,Cabyg(AI,Mg)28i4010(OH)2 , illite

3.4.1. X-raysdiffraction

Figure 4, 5, 6and7 give diffractograms of raw
and treated samples of AK1 and AK2.The
diffractogram of raw material (figure 4, 5) permit,
according to reference§>?® the detection of
montmorillonite, illite, kaolinite associate to gtma

for AK1 and kaolinite and illite associate to quart . .
and goethite for AK2. As we can note, theseKAl2(SEANO1(OH), and goethite FeO.OHThe

mineral phases are usually present in clay fron}CryStaIIIne m'”e.fa' phases percentage contamgd N
Ivory Coast?”2. he sample is given at table IV. The result obtaine

- A hows that, the main minerals in AK1 and AK2 are
The diffractogram of treated samples indicates th o ’ 0 - 0 S C
presence of montmorillonite, illite and kaolinite i ‘?S(aolmlte (22.6-43%) and illite (18-13.5%) which is

AK1's and the presence of kaolinite and illite in in agreement with loss on ignition_ (9-11.8%) and
AK2’s fine fractions. These results show that thetgi e(zl:lgf\:zlctog;%;qsén dTg%(ypringrlggnan%f A(Iq<u2aritsz
mineral phases, kaolinite and illite, are the majOI{m Fc))rtant gs Weonoted » t(F\e %RD diagrams. The
minerals in the two samples. Montmorillonite is P 9 ,

. o ; .
present only in AK1. Quartz and goethite, present i amount of goethlt_e (12 /b) present onIy_ In AK2 is
the samples, are present only in the unreﬁne%\ppreuable and it is in agreement with what have

een seen in the diffractograms. Montmorillonite
granulometry. amount (6.5%), present only in AK1, is noticeable.
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Figure 7: Diffractograms of treated fractions of sample 2K

Table IVthe crystalline mineral phases percentage coediaim AK1 and AK2

Sample K Quartz Goethite Illlite M Total
AK1 22,58 41,14 18,098 6,528 88,346
AK2 42,96 26,16 12,074 13,44 94,634
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rocks and are mainly constituted of kaolinite (22.6
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