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"Education Commtsslon '

: ". This article wbasedon

", a presentation made by

" 7 the writer at the Work-
" " shop-on Industrial raw
matenals in Sri Lanka
 ing, held recently at the
.. Postgraduate Institute of
-, Science of the University

- of Perademya.
. I deposit at Eppawala
' was discovered by
the Geological Survey
'Department in 1971. The
proved reserve is about 25
. million tonnes. Although
an inferred reserve of
another 40 million tonnes
has -been estimated this

In comparison with the
other phosphate deposits

. depos1t is unique not only
! due to its high phospho-
‘5. fus content but also due
. to its relatively easy beni-
- ficiation. ‘However, its sol-

" ubility is low limiting its .

" | 'direct application as a fer-
e 'tlllzer Nevertheless,
: ’ éan readily be used ‘as. a
: “raw-material for the than-

" ufacture’ -of .a variety’, of
.. ‘more soluble commerc1alA
fertilizers.: pliE addltlon, 1t-.

‘may also’ be“utilized to

. industrial products
v Low solubillty

Ground. Eppawala rock

_phdsphate is presently
~ used for perennials such’
.. as 'tea, rubber,. coconut
o and sp1ce crops such as
* pepper and coffee. Owing
to.the low solubility of the
" rock it'is not recommend-
. " ed for rice, vegetables,
- potatoes, chilli, onion and
" other. short-term crops.
. Imported .triple‘,super-
- phosphate (TSP) is' used
"' for these crops. In addi-
. tion, Sri- Lanka imports

. more soluble rock phos- .

! phate. for some perenni-.
~ als, and small amounts of
".diammonium phosphate

eries.' The total foreign
exchange used for this
. import is around 10-12

million Us dollars annu-.

ally.
The

rich in phosphorus con-
taining about 34-40%
_total - phosphorus
eXpressed as a percentage
phosphorus .pentoxide.
However, its watér solu-
bility is about 0.5% and

solubility in 2% citric .

acid, which measures the

agronomic availability of

phosphorus is estimated
alh

~to"be abgut 5%. Tt has
nore: chlonrxe tharn flug

he rock phosphate.

has yet to be confirmed. -

it .

manufacture’ many, other- ers

", rock,

rock ‘ phosphate
deposit at Eppawala is.

Apatlte has ‘an extreme- -

ly stable crystal stiiicture, .

which can withstand ' soil
weathering

al.  Most ‘phosphate
deposits in the wo_rld con-
tain more flourine than’

chlorine. Chlorine posi-.

conditions.. :: r
The presence of relatively " 1

high chloriné .content’in - ..|:
Eppawala apatlte isaspe-.
cial feature in thls miner- .

tions in the structural

framework of Eppawala:
apatite are,under strain i
and as such it is relatively =
easy to replace. chlorine:
with other groups at high ' -
‘temperature. :
enhances its reactivity at . ;
high temperature leading .
- to more soluble products. “*
in -the_ world, Eppawala - ' | '

This

Potential 'irldustries
" The industrial products

that ¢an be manufactured’

from rock phosphate
include P- fertlllzers, phar-

’maceuticals, biomaterials. |
(artificial - limbs,

et¢.), analytical reagents,

anjmal feeds, phosphoric ..
:Zacxd phosphorus
‘nany'’

‘industrial phos-
phates mcludmg baKing
materials,  detérgents,
emulsifiers etc. P-fertiliz-
include . ~powdered

nitrophosphates,
rhenania - .phosphate,
fused calcium magnesium
phosphates ‘etc. Depend-
ing on the nature of soils
and - the ‘crops grown,
widely

are employed by different
countries in the world.
'Superphosphates ‘and

- anmonium - phosphates

dominate the ‘phosphate:
fertilizér industry. For
instance DAM/MAP
account for 30% while
superphosphates account

‘for 29% of the world don-’
_sumption.
-~ (DAP) for certain nurs- -

- Total phosphate con-
sumption in the world is
about 40 -million tons
annually, of which more
than 95% .is processed,
phosphates based. - on
phosphate rock, - apatite.

The cost of production is

highest - in = DAP/MAP
while it is lowest in the
powdered rock. Single
superphosphate (SSP) has

the lowest cost of produc-

tion among processed
phosphates.

- The superphophate
family of phosphate fertil-
izers includes two major

teeth,

and -

. - superphosphates
. (SSPB, TSP, PAPR), ammo-
nium phosphates (MAP,
‘DAP),

different phos--
"phate fertilizer products

"phate)

e TSPtDAP.MAP ) ‘|;HARMAC'EUTICALS REAGENTS
r.fggm@ns P-BIOMATERIALS |&— | PHOSPHORICACID ——3  pyogppaTES
Powdered Rock " | ’ . Baking Materials - .
SSP, SAB-PAPR Water Softening Agents
“TSP.: ' .- Printing dyes and pamts ,
-_; - Ammonium. Phosphates Textile Industry ot J
+ '|(DAP, MAP) o . Electroplating f
« | . Dicaicium- Phosphate . S Detergents
' Nm'ophosphate ' R()CK ' . .= Woodand Paper
- Rhenama Phosphate L PHOSPHATE : _Ceramncs
{'. Fused Calcium, Magnesmm o APATITE - Laundering and. degreasmg
. Phosphate . ! * Emulsifier in cheese mdustry
A ' Rubber Industry . '
. - .. Photographic developing ..
" | A~mMAL FEEDS * PHOSPHORUS
: Matches, bombs dnd -
. grenadés manufacture - ' :

Superphosphates are
‘'made by the reaction of

~ground rock phosphate

with sulphuric or phos-
phonc acid followed by
curing, The reaction goes
to completion during cur-
ing.

. Wet process

‘The phosphate contain-
-ing ‘component in the
product is monocalcium

~phosphate. SSP contains

gypsum (a calcium sul-
in addition to
monocalcium phosphate.
SSP and TSP contain
about 24% and 45% avail-
able phosphorus. pentox-
ide respectively. Phospho-
ric acid needed for the
production of TSP may be
manufactured from phos-
phate rock itself. Wet pro-
cess involyves the complete
reaction of apatite with
sulphuric acid to produce
phosphorlc acid. Phosph-
ogypsum is produced as

:the major by-product ‘of

this process and the pro-

" cess -requires high tech-

nology .
Phosphoric acid may
also be produced by a

thermal method. In the.

thermal process phospho-

.rus is produced from

products - SSP' and TSP .-

apatite by the reaction
with coke and silica at
‘1300 degree C. Phospho-
‘rus thus produced is oxi-
dised and the resulting
oxide is reacted with

‘water to produce phos-'

phoric acid.

Ammonium -phosphates
(DAP/MAP) are produced
by the reaction of phos-
phoric acid with ammo-
nia. The process involves
production of phosphoric
acid from apatlte, produc-

tion " of ammonia .and’

reaction of ammonia with
the acid followed by gran-
ulation. In addition sul-
phuric acid is also needed
in the phosphoric acid

" production stage. A large
capital expenditure with-

high technology is needed
for such a manufacturmg
unit:

-Nitrophosphate is a
generally - accepted teim

for any fertilizer that is

produced by a process

involving a. treatment of

phosphate rock with
nitric . acid. In ° the
nitrophosphate process P- -
fertilizer is produced
completely 1ndependent
of ‘sulphur. As

contains another impor-’

. tant plant nutrient N in"

addition to P. A
Fertilizer products -

In this process it is pos-
sible to ,add sulphuric
acid and or phosphomc
acid or ammonium phos-
phate to ‘adjust. Nitrogen

and Phosphorus ratio in.

the final product.
Thermal phosphates are

" Industrial i’roducts from rock g.hosp'hate '

produced ‘by heat ‘treat-
" ment of apatite with flux-

es: such as soda ash, ’

dolomite * etc. . Fusing
apatite with fluxes fol-
lowed by quenching and
crushing produces. fused
Pphosphates. Thermal
phosphate products are
not extensively used today

because of high fuel costs -

involved in their produc-
tion.- However, if indige-
nous . raw “materials are

available such processes -

may be viable in certain
countries.

In the production of sol-
uble phosphate fertilizers
from Eppawala apatite
due consideration should
be given to the geochemi-
cal nature and extent of
the deposit, local agro-
homic requirements and

~cost factors. Furthermore -

optimum use of local raw
materials, low capital
investment; plantation
requirements and accept-

- in+ability *of roduct by:
. MAP/DAP the product ook thep 7

the ‘farmers should “be
given adequate cons1dera-
tlon

In addltlon to its direct
appllcatmn as a P-fertiliz-
er to ‘prennials such as
tea, rubber and coconut,
this deposit may- be uti-

lized to manufacture the .
- over 25 years, the Sri

following fertilizers.
(1) Superphosphates:

diction involved only the
acidulation stage with sul-

SSP or SAB-PAPR pro-.

phuric. acid followed -by
-curing. TSP manufacture .
invalved two stages: pro-
.duction of phosphoric
acid by Wet process using
rock phosphate and sul-
phuric acid followed by
acidulation of rock phos-
phate with - phosphoric
ac1d

(2) Ammonium Ph0s- .

phates:

DAP/MAP may be pro-
duced by first producing
phosphoric acid using
Wet Process followed by
granulation of acid with
ammonia. Ammonia has
"to be manufactured local-
ly or may be imported.

(3) Nitrophosphates:

Nitrophos fertilizers are
manufactured by - first
producing nitric acid, fol-
lowed by complete or par- ¢
‘tial acidulation of rock’
phosphate  with nitric
acid.

4) Rhenania Phos- -

_phate:

~~Rhenania: phosphate @

calcium sodium phos-
phate) - production
involves heat treatment of
apatite -at degrees 900 C
with silica sand and soda
ash or caustic soda in a .

.rotary kiln for about 2

hours. . -
After extenswe research

Lankan scientists have
developed and . patented
the following processes
for the manufacture of P-

. acid’
acidulation to produce
.dicalcjum =
. phosphate/HCI-PARP

i ' with'16-18% available P

-proven
established at Eppawala, .

" MAP/DAP
plant may be considered

product w1th 26% avall-

’\able P

20 Caust1c soda process

to produce- rhenama type
~.. product w1th 26% avall-

able P .
Hydroch0chlor1c
complete/partial

" 4: Sulphuric acid com-

. - plete/partlal acidulation
- .to - produce

. SSP/SAB-
- "PAPR“ w1th 17-20% avail-

. "‘Nttrlc acid partlal

{. .. acidulation to' produce.
NITROPARP with 15%

ailable P and 8% N
sAllthese processes can

" be. used to produce P-fer-

tilizers from Eppawala
rock phosphate. These

" methods utilize 51mple
- machinery with low capi-

tal cost, use readily .avail-

" able local raw - materials

and could' employ local

-expertise exclusively for

its implementation.
Among the processes
developed sulphuric acid
based partial acidulation
appears ,to be more
appropriate for Sri Lanka
because of the lowest cap-
ital ‘cost, low, cost of the

product, farmers accept--

ability and ease of han-
dling and storage of the
partially. ac1dulated prod-
uct.

- Considering all the fac-
tors the most feasible P-
fertilizer products for use

in Sri- Lanka agriculture
would be single super-.
" phosphate (SSP) and par-

tially. acidulated phos-
phate rock (SAB-PAPR).
However, if further
resources are

an export oriented TSP or
production

as the second stage of
development with or
without: forelgn collabora-
tion.

Exploitation

ered only as a raw materi-
al for fertilizer industry. It
is ‘essential that the pro-
duction of biomaterials
and other ' important

industrial products with -
gmuch higher value addi-
tion also should ‘be given
consideration.’

serious! |
More research is urgently

needed in this direction to.

establish the suitability. of
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“renewable
" resource situated in a tra-
*djtional village environ-

- utmost

N ORI

Up to now Eppawala‘j
apatité ‘has been consid-

: in the"?development’of'the?
’ produce rhenama type

Eppawala deposit, it is"
necessary to .employ

'.strategles that w1ll yield

maximum benefits to the -
national economy. This

includes provision of:
powdered rock to meet.
domestic requirements -

for perennials, manufac-
ture of more soluble fertil-

"izer for short-term crops

such as paddy, vegetables
etc. and exploration -of
possibilities for the pro-
duction of biomaterials.
and other new industrial
products - from . thi's
deposit. :

It must be reallzed that
this deposit- is a non-
" matural

ment. Thus, environmen-
tal aspects .as well as
social issues at Eppawala
village should be' given
. consideration.
Alternative industries sug-

.gested above may reduce

possible.  environment
hazards and minimize
social problems = at

-Eppawala village, In any

event, it is' essential that
the rate of exploitation of
this ‘deposit should be
carefully controlled "so
that -many future genera-
tions could beneflt from
it.

Estabhshment of P—fer-
tilizer manufacturing unit
based on. Eppawala
apatite has been long
overdue: It is regrettable
to note. that there is no
such plant in operation as
yet despite the fact that

‘the deposit was' discov-

ered over.30 years-ago. At
present Sri Lanka spends
10-12.million US$ (about
1 -billion rupees) annually
for the import of soluble
P-fertilizers.. Therefore,
there is an urgent need to

establish a P-fertilizer

based ¢

‘plant(s) ‘on
Eppawala rock phos-
phate.

‘At present sufﬁc1ent sci-

.~ entific, technologlcal and
. agronomic data are avail-

able 'to"mike a’ declslon
regarding this matter:

Furthermore, scientific
and technological exper-.
tise i§ available locally for
the successful implemen-
tation of such a proposal.:

If such a productlon unit
is* established it would"

- certainly save about -one:

billion rupees in foreign
exchange ‘to this country,
leave alone any additional

‘earnings from the export

of locally produced P-fer-
tilizer.



