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WEALTH UNDER- THE GROUND
by

. Professor Kapila Dahanayake
H

Few people realize the extent to which we all depend on wealth

v

- derived from the groundrreferred to generally as'eérth resources. Ground-

water is the mosticritical and valuablé of all earth resources. The

‘

energy we require, at least a verg high percentage of it, is derived
from another resource, fossil fuels—petroieum, natural .gas and coal.which

originate from the decay of marine organisms trapped in bottom sediments

of oceans, . o

'
The mineral resources'obtainéd from the éarth encompasses a
wide spectrum of materials Such as saﬁd, gravel!.which are used in
construction; f{rare metals such as mgrc&ry,.siiver, gold, copper,
nickel, zinc, élatinum etc., non—me?éls such as clays, gypsum, sulfur,

phosphates etc.}' abundant metals such as aluminium, iron manganese etc.

Minerals énd Rocks

There~afe about 2500 différent-kindsiof'é?nerals present in
the earth's crUsf—each'with its own cparacteristic(structufe and a
chemica1 compositfon, Oniy a féw miﬁerals are egonémically important.
Still fewer minérals are important as rock forming-cénstituenps. They
 are quartz, feldépar, mica, hornpleﬁde,-garnet, hype}stﬁene and olivine.
The most iImportant minerals are silicateé and cérbonates;'silicates

because they constitute virtually all of the earth?s‘crust; and carbonates

as they are impoitant in decifering the history of the earth.
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Rocks are thus described as aggregrates 'of minerals. There

are different types of rocks: some shéw definite 1;ge%ing or stratifi-
cation; some are very coarse aggregatés o? crystals with angular shapes.
In the vicinity of volcanoes, rocks formed by séiidification of hét
1aVQS'are found. Thus, ingenous rocks form when moltén material
crystallizes ; sedimentary rocké are'fbrﬁeé by:recementation of particles
from older rocks brokeé down due to processes of physical and chemical
weathering. Metamorphic gocks form Qben‘igneous, sedimentary or other

metamorphic rocks are altered by cbénées in temperature, pressure or

chemical environment.

"Rock Cgéle L

The rock cycle explains tze large scale ggo}ogic.processes
that bave resulted in the differenpiétion qf:the éarth. Melting
brocesses in the earth's mantle léad to the farmagipn of ignéous
rocks. Some of these rocks cool. deep in the earfh. Others form volcanoes
-and extrusive iava floys. Weathefing processeétbreak down . the surface
rocks and the resultant material I's transported.by water, wi'hd, ice
to sites of depositioq where théy eventually become sedimentary rocks.
As g result of deep burial, deformation and'heatipg, the ﬁedimentary
rocks are metamofphosed. Some of the metamorphic rocks may be heated
to their melting points forming new magmatic intrusions; igneous rocks
also may be metamorphosed. All three kinds of rocks can be weathered

and broken down into the raw materials of sedimentary rocks. (Fig. 1)
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Figure 1

Phosphate Deposits

One of the most critical non'metallic minerals in terms of
' . ‘ .

man's well being is apatite (Ca5

: Rock Cycle

i

~fn

~ o
A Melting \

"y,
oy,
(4,)
.;‘
%,
\%
\
(//, .
/7,
7y u
’ 9
T
an
<, 23
s E
r', =<
’
' 3
g
=
Q
5
o ) & Deep
o ' K burial
o N
4
-
» ///
[ 4
]
o
— ‘:‘l‘(’d
V\‘\‘;\ “r"
1\ \
e 2 t

(EO4L3 OH) the most important phosphorus

bearing mineral., Phosphorus is esséntial for plant growth, It is'necessary

to apply phosphates to crop land subje

’

order to replenish the original supply.

cted to intensive cultivation in



.

Phosphate is a conmmercial term for a fopk;.mineral or salt
containing one or more phosphorous compouédse'phospgorus being the
element. Phosphate rock is a term ?sed in a geélégica; sense, In
industry, ore is,a.naturally occurring.phésphate too'low in grade to
be converted gcopomicélly intq fe?tilizer'in a fertilizer plant,
whereas ‘phosph&te rock'! is a higher grade phosphbrbus product- i.e,

beneficiated ore that can be used in a fertilizer plant or put

directly on croplands, When the natural material is of high enough

grade it is also referred to as 'phosphate rock'.

Pﬁosphate rock oontains bneig;nmoFe phosphate minerals-
usually célcium phosphafe in the form of hyéroxy-apatite, chloro -~
apatite or fluoio_apaﬁite. The general formula being Ca5 (PO4)3
(F, C1, OH),F, Ci and OH can mutualiy replace each other and
from pure end members of mixed members -Chlor-apatite, Fluor

i

apatite etc., or chlor-fluor apatite., The chemical analysis done

on these samples will help to identify them as chloro, fluorochlor,
hydroxy-apatite etc. Phosphates can occur in sedimentary, igneous or
metémorphic rocks, The sedimentafy rock known as phosphorite is mined

'

in Morocco and Tunisfa and,is the widely used pﬁospbate fertilizer.
The  igneous type (due to the pegmatitic nature and large well formed

apatite crystals formed from ultrabaéiclmagmag-poor in silica and

emanating from the mantle ) is called carbonatite.



Eppawela Phosphate Deposit

The phosphate deposit at Eppawela is considered to be a

carbonatite by the Geological Survey of Sri Lanka based on studies

done by tbem,, However, our observations show that the phosphate

!

deposit is interbanded with metasedimentary racks. Further due to

the frequent presence of spinel in Ep@aweia deposit and the high
" chloride contents (>2% Cl) it may mab'be considered as a metamorphic
deposit. However, further detailed field and labe:atpry studies would

reveal more information as to the origin of the deposit.

."

The Eppawela 'bosphate deposit lies in the village of
P

Eppawela near.Anuradhapura and occurs within metasedimentary rock
successions con51st1ng of gnelsses, charnockites aed marble and
eome intrusive granites are also observed in the V1c1n1ty. The
-deposit occurs in the form of hi110cks suggestive of areas of
igneous intrusions, On these hillocks whichscan,riee to about

200 feet locallrelief, the oueer areas show ' a laéeritic appearance
with apatite occurring within a ﬁetrix of fine grained material and
some of the material shows brecciation suggesti%e of éeaehering
phenomena, This zone is noted in an aree of.about one square mile

0

and is referred to as the leached zone

In these conglomerate type of lateritic depoSits some analyses

Fshow! thattapatiteuls in.the form. or hydroxgapatlte and the; clayey part

shows .secondary mlnerals such as, kaolinite, goethite and gibbsite.



;fluorapatite,jhas also been observeq in these lateritic
regions . The available'chemical evidence suggests that a high concen-

tration of P,0, (between 33% to 37%, Cl 0.8% to 1%, F 1.7% to 2.4%
Fluor-chlor apatite) is found in the leached zone just above the
underlying fresh marble rock. However, further chemical studies are

necessry for the identification of apatité:

Recent studies have shown that there is.,a proved reserve

of 25 million tons of apatite in the_nérthern area and anoﬁher suspected
35 million tons in the area of Yodé Ela. However, the Eppawela apatite
deposit cannqt be directly applied to short term- crops siﬁce it

- releases phosphate slowly. It pas been used in the crushed form in

tea and rubber industry. For short term crops such és rice, only
Asuperphosphate>can be used. In gppawelé samples;'PZOS‘content is higher
that that of imported'superphosphate; the citric acid solubility is

low when compa;ed to other types of phosphates - ié. 1% to 3%; in

others it is between 4% to 18%.(Citfic acid solubility is the index of

effectiveness of rock phosphéte to the soil).

A number of commercial methods are available for conversion
of apatite to soluble fertilizers. They are acidulation, and thermal

methods. S,

In the acidulation method, apatite can be-converted to
dicalcium phosphate that can be used as a fertilizér, by treating with
HCl (obtained locally from Paranthan) followed by pH adjustment using

hydroxide and ammonia. ﬁ '



In the thermal process, apatite is heated with sodium

carbonate and quartz in a given ratio at QOOO:C for two hours in a
kiln. The product contains 25% to. 28% available P205. Research

relevant to such conversions has been carried out by scientists

'

from Peradeniya and CISIR.

) '
i

Befbré-mining the deposit one should know the exact
vertical and horizontal extentgfanaJthe naturé of the deposit. Currently
various studies carrieq'out bg different organizations suggest that
ngdifferent types: chlorohydroxy-,
+ ;

the apatite at Eppawela can be o
chlor-fluor etc. Detailed geologf&al and chemical studies are necessary

to delineate the compositions of the deposit.

The studies already done seems to have been carried out
haphazardly and not based on the geological information available on
the outcrops. Thus a complete interdisciplinary approach is necessary. -

. ¢ . !

IFS has a project expected to be Earried out with the help of

.~

geologists, geochemists, chemists, agiiculturists and chemical engineers-
drawn from various institutions of Sri Lanka - fowards a meaningful

exploitation of the Eppawela phosphaté deposit.



