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I1i. XITRODUCTIC

Two saniples from Antigua Island wexre delivered
to the UNIDO-CSSR Joint Froorumme lats in March 1981,
The smples ware accompanicd by a letter of the Bast
Caribboan Conmon Market Secretariat Ho. 03/00/03
dated 24 Pelruary 1981 and signed by ¥r, Neville R, Hill,
URIDO Building Materials Geologiat, wmith rafercnce to
EIIDO/ECCH Secreteriat Project CAR/73/001. The lottor
was addrossed to the Idaipon Officer of the UNIDO-CSSR
Joint Programme, Industrial Operations Division, WIIDO
Viennae

Befiniiion of Semmlees
The delivered samples axe as follows:
Semple Jo. 140281 4
Losations Seaforth, gxid Ho. 134905
Grid reference refers to the 1977 editisn

of the 1:50,000 scals map of Antigua
(Refe Hoe VI/2)

3ite of Semple: PFrom surfece oaterop of rock at about
0 places on the top and West side uf
» hille

Sqemle dog 1M L3

ko:atifons Willis Freeman, grid Hoe 320841
) mfo Hoe UII25




Site of Semple: Surfece outcxop in clearing in un-
cultivated vegetatione 1/2 Jo VSW
of Qoat Hill, pieces chipped from
about 15 points on the outerop

A sufficient guantity of saeiples has been delivered
to carry out ecaplete chemical analyses { 10 results oi
which are being presamted.

- Tho sedimentary limestoue sample of Seaforth is
pvle grey, sometimes buff colouved, haxd, compact,
otneawise fine grained and uniferms. (Ref. Bos. 1)

The ¥illis Frecomn limestone is pale grey-rown,
fins grained, hard. compact and uniforme. (Refs Ho, 1)




IV, COICLUSIONS AlD RECUMMMIDATICHS

On the basis of the aualysos of limegtones {rom

Central Plain of Antigue - samples Seafarth No. 140281 A
mwuusmmuo.mmn-mrono-mg
conclusions have been mades

1.

2.

3e

4s

Both limeatoné are suitable for the menufacture
of lims and for other purposes.

Seaforth limestone is of a bettar gquality and,
therefore, for lime buing more appropriate.

The smalyses confirm the correctness of orientation
in exploretion carried out by UUIDO experts in this
regions.

Experimental buwming is recommmmded to be done

in order to evaluato the behaviour of limestone

in buyning process and to define the properties

of lime. For this puvpose approxe 50 kg of representative
samplos in limpe at loast 125 ma in size arc needod.
These samples would serve fox making test cubuve for
preasure resistence test before and after Wuning,
hydration tests and quality tests of lime and hydrate.

5. Since chemical anglyses show tuat indugtrial

exploitation. of both limestones 1s ¥easidbles, it ia
recomzended to carry out the detalled geological
evaluati:n in oxrder to determine the guantity as well
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as pogsidble fluctuation of limestone quality in Doth
deposits.

Seaforth limestone lo. 140281 A is suitable for the
mamufacture of Portland cement, quick and hyérated lime
and for other purposes, €. g. for the mmnufacture of
colourless sheet glass, semi-wii.te and coloured glass,
for pulp industry, coal mine dusting, waste aclds
neutrelization, asplalt filler, masonry cement, for
the menfacture of ceramic pottery, mineral wool,
fertilizers, paperboard filler, linseed oil, putty

for caxrpentry and windouw glazing, asphalt roofing
material and poultry grits, The lime is guitudle

for the manufacture of sand-lime hricksa for congixruction
and soil stabilisation.

Willis Preeman limestone Ho. 140281 B ig saitable for
the menufacture of Portland cement, quick and hydrated
lime, Limeastone itaelf is suitable for semieshite and
coloured glass and bottles manufacture, for the waste
acids neutralization, as an asphalt filler, for the
memonry cement, minoral wocl and fertilizer production,
for the linsced oil putty, asphalt roofing materlal

ed pmuliry grits manniactures The 1lime could be used
for the mamufacture of sand-lime bricks, for the hydiated
line and for congtruction and soil stabilization.

-
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V. TESTING AED EVALUATIOH OF LIMESTONE SAMPLRS

The two samples 8o not diifer in aspect
and ocolonr,.

The sedimentary limegione smaplo of Seaforth ls
pale gray, sowtimes buff coloured, hard, compact,
fine grained «nd wniform. '

The ¥illig Freemen limestone sample is pale
grey-bromn, fine grained, hard, compact end uniform.

Detalled chemical analyses habe boen csrried
out regarding the sarples of limestone Seaforth
doce 140281 A and Willis Precman Ho. 140261 B with
the £3llowing resultass

Table ios 1

810,
A1203
Yo,0,
210,
20
Oao
C
0,
£ o o
Ko il o

u_*_-~u_-__wJ__,-~22:9;_£"__--QM_J--“m-nn_22221,5~,_-_,___J

|




Agsuming Cad and Hg0 to de Bound cxclugively
in the carbonates, we can édeduce the thooretical
content of Gozmthemml:

SepleA  Sgule B

coz detarmined by chemical
- analysis, % 41,57 39.63

GOZ figad out of the
carbonates, % 41.90 39.66

The closcmess of these two Ligurve irdiocates quite
clearly that Cad and Ng0 are present in the smmples in
the form of carbonates and .axz3: the 510, occurs
primarily as free quarts aand.

The chemical analyses show that the limcstones
have slightly increased 3102 content, in particular as
rogards the sample Be

The conversion 2f calcium oxide and magnesium oxide
to calcium carbonate and magnesium carbonate results
in the following comtent of carbountes:

Seafortn Willis Preoman
140281 A 140281 B

0&03, % 92.87 88.£0
my % 1.86 . 1,17

Total carbdonatec, % 94.73 89.97
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Bvaluation of Antigua Limestoneg for Indugirial,
Agricultural gnd Other Purposes and for the ‘
danufacture of Lime ‘

Both samples are suitable for the ranufacture ot
Portland coment. The increasefl content of 3102 is not
detrimental provided that the argillaceous component
hag a lower 5102 level whkich as a rule does not posc
a mejor problenm,

in view ol an elevated content of mangenese oxide
in both samples, they are not suitable for the manulacture
ol white coment.

Should these limestones de considered for the
oanufacture of Portland cement in kiln systems with
sugpengion counter-current preheaters, it would be
neceassary to check the content of chlorides in a larger
nuuber of samplese, The Cl content should not exceed
0+02%,

Areductien of natural hydimulic line

In order to assess the hydraulic paxpexrties on

the basis of chemical analysis, gonerally the following
formlns are useds




1o/
&) Midhaelis hydrsulic wodulus
ﬂh n gﬁ—
8! .02+A1203+Pe 203
b} lLeduc-~Le Chatelier-Peforge
S10,+41 0.4+Pe 0
223t 725
can
c¢) Cencntation Index
2.8 3102 % + 1l A1202 % + 07 39202 %
d) Pormulae of Vicat-Durand-Cley _Eicg + AJ.,: (‘)2
Cal
_Formmula _Linmesgtone A Limestone 3
a) 9,98 nat hgdravlic 5.3% moderaiely
nydraulic
b) 0.10 not hyéraulic 0.187 moderately
hydraulic

c) 0.265 - * - Ol = * -

a) 0,695 - % =~ 0.163 - ® -
Geaclusion

Iimegtone A cammot be hurned to hydraulic lime
gince it does not contain sufficient quemntities of
hydraulic ocompouents. These, howover, are presont in




——— e e

linestont¢ B in increased levels ol pilica corponents
and that s way this limestome can be (frem the point
of view of chemical compoaition) brandad as moderetely
nydraulice

Regording the quality of the hydraulic lime produced,
the finai evalustion camnot be nade until ithe experimental
bumming hes been performed. However, thc poak quelity
would ncever be obtained.

Uince the intereat in wydraulic lime is geuerally
on a decline, the outlook for this product should de
ziven the most serious study and conglderations.




Table lice &

Yarioug Uges of Limesiones A and B

on_Comminution (Orushing, Grinding)

Limestone Samples,

Antigua

-

. am > -

suitagTfigRed s featarih

3“!2551222!= - *93222 ————

- S WP S > o -

Glassworks
- optical glass not gsuitable high Pe203 not suitable vori high F9203
content oconient
- cxrystal glass i less suitable higher )b203 not suitable vexy high 29203
; content content
i .
- colourless sheet glass ' puitable loss suitable
- semi-white and coloured :
L.clage, bottles -guitable guitable -
Pulp industxry ! suitable not suitable high Po and
; 84 cﬁgaonts
| Induastry of viscose less suitable higher Sid not suitable high Pe,0, and
| celluloge content 2 Sigh ooﬁtantn
Coal-mine dusting suitable leas suiteble higher uioa
cogtent N
Vaaste acids neutralization sultablae guitable
ey - e e
{ Neutralisation of acids loss suitable high 810, not suitable  high Po0,, EnQ
i in ohemiocal industry sontent an Bigi content:;
'5.- - - Py - PO -
‘ Soda ash manufacture less sultable high 8102 not suitable hich Pezo ,» MnoQ
L vontent and Siog aontente
- - B - - - - O o e > oo D O

| Rubber plants

not sultable

high Mn0O and
8102 contents

not guitadble

high Mn0O and
8102 conter:te

to be continued




Table Hoe 2 =

Continuation

Magonry cement

e ) -

suitable

Eanufaocture of glase

-

not suitable

e U AP S i S-S S el s o

Manufacture of ceramic suitable
pottexry

| Minexal wool suitable

aad - D e WD e S B e G WP S -
Fortilisers suitable
Paperboaxd filler : suitable

Comseticn

necessary to

Manufacture of cables

not suitable

-

_glasing

- ———

Waite pigment filler and
pigment extender

t0 be continued

Self-fluxing sinters most leas
.of _ixon ore guiteble ____
Lingeed 0il putty for

carpentry and window suitabie
Asphalt rcofing material suitable

‘—ﬂ—n—n-— - - D T -

iless suitable
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guitable

high MnO content not suitable high MnO
- JOUUPUPURI *) 11 1.+ Y.} ——
less suitadble higher 19203
and MnoO
—— canients _—
suitable
) auitable B

| less suitable high 820

J

content 2

'te-t tha whiteness of vexy finoly ground eample

DD S O G o ot

- - -

high an content not suitable hig? MnO
- , ———lonfent
high Sivg ot suitable  high 8102
.coutent - coptent _ ______
suitable
sultable
not suiteble high ¥e,0, |
and Mn0

-— D R S @O D S D Bip e A T P G B P S

__contente____
-y

W

~




sisiinciaare. ol Jdne

in oxdar to evaimate the samplen »egeriing the
produciion of line, fixet of all the ooaposition of

bumnod oaaples hod to do defined, and furthes the

cacmical ocomposition of lime produced fxus those samploc.

Yable loe 3
Seople 4 8
m"‘ conpe Of m‘or oompe of
mmRle. ilge sERie.... 110
510, 8e35 8418 12,80 i2e5%
11,04 017 Qeld?7 1,36 136
20,0, Qel7 0417 0.6) 0662
10, 003 003 G.08 0o0C
1’205 0,03 0.03 017 017
Ca0 88022 87.44 82,60 0e95
g0 153 1,50 093 0.91
0, 0400 2,00 0400 24,00
50, 0,02 0,02 0,02 04,02
.57 021 Ce2 0+56 0e55
K0 0402 0e02 025 0e24
m.‘gi 0al2 :-0.12 CedS 0.4
99687 99089 9985 994835




e e ..

Table No. 4 Yarious Uses of Lime Produced from Limestones A and B Lix:gstoneo Samples,
Antigua
Lime A T Lme 3 i
— - (Seaforth No,140381_A) (¥illis Preomgn Nu, 140281 B) ___.
Suitability Reason Suitability Reason ‘
Xanmufacture of sand-lime guitatle suitable
.R!.‘S!! = -
Manufaoture of calcium not suitable higb S10 not suitable very high 810
carbide gb cc&tont- and P,0, contfnts
- — S -
Conatruction purposes suitadle guitadle -
L {lmpe) ) . - _ )
Construction lime suitable suitable
_hnl!m!ga — — -
Nanufaoture of hydrated sultable suitable +/
-lim for sugar mills less suitabdble 810 not gultadble high 8102.A1203. R
womt‘lt "203 and alkelis
contente ﬁ
Nenufacture of nitrogen -3¢ suitadle #h 'm&; not suiteble  high 8165,%e.0,, |
it / - b 520 00 ocutanty |

te’bi'oontinued -

+/ Highe® rejects volume

by hydration bqt high

quality product oould be achieved.

/51




Tatle ¥o, 4 -~ Continuation
Pig iron loss suitable rather high not suitable nigh 810,
S:log content . content
8% el manufacture not suitadle -high 3102 not nuble high 8:102
c————Sonkent — °°nt0§§.._---..-.-“-’
80i) stabilisation suitadle suitadle
? -:.110 of 1 uitabl ther hi t suisabl high Al1,0
ez®o ¥8 ess su e rather not suitable vaxry ]
840, and fh' Alz »
2 d 2205
Oa0 contents ooﬁt‘ J
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Y1, FIQAL GOTE

Jaboratory tests of two smmples of mtigua
Central Plain origia spproved thwir spplisabdlity
for indwstrial end agrioulturel utilisstion.
Howaver, the fimal geclogical evaliation sheuld bs
done Yefore the alaborptien of the feasMKiity report.

mmngmmumuutnw

to preve meckanioal end physiosl properties of rew
limestone and burmt lime.

Both limsstones from Antigne ape valuable
for industrial enterprise.
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