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Aiis report concume itself with aa evaluation 
of 2 limestones iron Antijua Island with special 
regard to the use of these limestones for agricultural 
and Industrial purposes* ii-ie analyses also anticipate 
tne quality of burnt line and liydrate*

Both limestones nay be applied in line and 
’nydrated line manufacture* oeaforth lincotonc sample A 
is of a bettci* quality and, therefore, :uore appropriate
f or line burning*

Limestones themselves are suitable for many 
industrial and c^ricultural purposes.
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Two swaples from Antigua Island were delivered 
to the tEODO-CSSR Joint Mrograone lata In larch 198U 
She earipl ns were aceoapanlod ty a letter of the fiast 
Caribbean Cooakm Market Secretariat Ho* 03/00/03 
doted 24 Vefcruary 1981 and signed by Seville R* Bill 
UKIÛÜ Building Materials Geologist* with reference to 
imoo/fiCCB Secretariat Yrolect CaR/73/001. The letter 
ses addressed to the Idaison Officer of the UHIDO-CSSfi 
Joint ftogtome, Industrial Operations Division» UNIDO 
Vienna*

The delivered snraplae are as follows:

Loaationi Seaforth» grid Ho* 1949QS
Grid reference refers to the 1977 edition 
of the 1:50,000 scale nap of Antigua 
(Ref* Ho* VI/2)

Site of Scrapie i Frora surface outcrop of rook at about
■*0 places on the top and Vest side ui 

' hill.

Li ■
Action: V1U1* Xweenan. grid So* 320841 (Ref. Ho* ¥1/2;



Site of amples Surface outcrop la clearing in un
cultivated vegetation* 1/2 In VSV 
of dost Hill» pieces chipped fina 
about 25 points or the outcrop

m

A sufficient quantity of souples bee been delivered 
to oaxagr out couplete cheedaal Analyses t as results of 
which ere being presented*

She nod ImantSTp limatone ample of Seaforth is 
pale grey* aometims buff coloured, hard, ooepact, 
otherwise fisa grained and uniform* (ftef* Bo* 1)

The Willis Prnnmn limatone is pale p u  > w a > 
fine gmlned, hard* ooopeot sad anifom* (Hef* Bo* 1)



5/

T fm GQZGVUSIQUS AH2 HgCOMB^fBAglCSS

On the basis of the analyses of limestones from 
Central Slain of Antigua - samples Seaforth Ho* 140281 a 
and fftills Freeman Ho* 240281 2 - the following 
conclusions have been modes

1* Both limestone* are suitable for the manufacture 
of lias and for other purposes*

2* Seaforth llasetone Is of a better quality end, 
therefore, for line burning more appropriate*

>• She analyses confim the correctness of orientation 
in exploration carried out tor UHIDO experts in this 
regions*

4* Experimental burning is reoesamnded to be done 
in order to evaluato the behaviour of limestone 
In burning process and to define the properties 
of line* Bor this purpose approx* $0 kg of representative 
samples in at least 125 mm in size are needed*
These samples mould serve for making test cubes for 
pressure resistance test before and after burning, 
hydration tests and quality testa of lime and hydrate*

5* Since chemical arqflyaoa afaam that industrial
exploitation of both limestones is Possible, it is 
recommended to carry out the detailed geological 
evaluatl-n in carter to determine the quantity as sell



*/

as possible fluctuation of limestone quality in both 
deposits*

6* Seaforth limestone So* 140281 A is ail table for the 
manufacture of SbarUand cement, quick and. hydrated lliae 
and for other purposes» e* g# for the Manufacture of 
colourless sheet glass» aoal-whxte and coloured glass, 
for pulp Industry, coal nine dusting» waste acids 
neutralization» asphalt filler» masonry oaaoat, for 
the manufacture of ceramic pottery» mineral wool, 
fertilisers, paperboard filler, linseed oil, putty 
for carpentry and wln&oun glazing, asphalt roofing 
material and poultry grits* She lime is suitable 
for the manufacture of sand-lime bricks for construction 
and soil stah111, nation*

7* Willis Freeman limestone Bo* 140281 S is suitable for 
the manufacture of Portland cement, quick and hydrated 
lime* limestone itself is suitable for semfrwdilte and 
coloured glass and bottles manufacture, for the waste 
acids neutralization, as an asphalt filler, for tbs 
masonry cement, mineral wool and fertilizer production, 
for the linseed oil putty, asphalt roofing notorial 
end poultry grits manufacture* She lime could be used 
for the manufacture of sand-lime bricks, for the hyddated 
line and for construction and soil stabilization*
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7. T3STXS0 AHD mWtlTJQH 09 UQBBTOHE SABKJB

1.

The two aaaplee do not differ In aspect 
and colour .

fhe eediaentery liaeetone aoaplo of Seafortb In 
pale gray, eonetlaee buff coloured, band, miyint, 
fine grained ttnd uni fam.

She Villi* Jteeaaaa Uneaten# aample ie pale 
gray-brown* fine grained, bant, compact end unifom.

2» fiYiriwilfiiffii 9f gvvrttrt Mill
Detailed cheaioal aaalyeee babe been carried 

out regarding the eacples of limoetone Seofortb 
:ic. 140281 A and Willie fftenat So* 140281 B *ftfc 
the following reeultai

v m lm v  <?f t q w r t m  
s m w  WrVfitQ ,W m &

Soafor̂ h Eor 140281 A y,lT*eam Ho. 140281 B
S102 ♦#67 * 7.71 %
*¥>3 0.10 0.82
* 2°3 0.10 0.18
fi02" 0*02 0*05
*2°5 0.02 0.10
OaO 52.03 49.75
as

0.8541.57
0.5639.63

»» M l 0*01
■00 0.12 0.34
f t

0«01! 0d07 ___ __ 0*2?........
______ ____________ ______S£.2:u-_______
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Assuming CaO and HgO to be bound exclusively 
in the carbonates, wo con ¿educe the theoretical 
content of 002 in the raw meals

asEBgie a -----amsan&B

CO^ determined by chemical
analysis» % 41*57 39*63

CK>2 floored oat of the
carbonates* S* 41*80 39*66

The closeness of these too figures indicates quite 
clearly that CoO and HgO are present in the sarnies in 
the form of carbonates and the S102 occurs
primarily as free quarts sand*

The chemical analyses show that the limestones 
have slightly increased 3102 content* in particular as 
regards the sample 3*

The conversion of calcium oxide and magnesium oxide 
to calcium carbonate and magnesium carbonate results 
in the following content of carbooatess

Seafortii Willis freeman
140281 A 140281 B_______

CaC03, % 92*87 88*£0
llg0O3, % 1*86 1*17

Total carbonates* % 94.73 89.97



3/

Evaluation of Antigua Limestones for Industrial, 
Agricultural and Other Purposes and for the 
Manufacture of Mae

fjgffiftKfrire ftf ftarttend 9 m n f

Both samples are suitable for the manufacture of 
JPbrtlaad cement* She Increased content of SIO^ la not 
detrimental provided that the argillaceous component 
hoc a lover SIO^ level which aa a rule doea not pose 
a major problem*

In view of an elevated content of manganese oxide 
in both samples, they are not suitable for the manufacture 
of white cement*

Should these limestones be considered for the 
manufacture of Portland cement in kiln systems with 
suspension counter-current preheaters, it would be 
necessary to cheek the content of chlorides in a larger 
number of samples* The Cl content should not exceed 
0*02£.

Broduotlsn of natural hgrd««ii« h »

In order to assess the hydraulic pen parties on 
the basis of chemical analysis» generally the following 
famine are usedi



W

a) blidhaelis'hydraulic modulus

“h ы .

b) Leduo-Le Chfttelier-Oeforge 
SiOg+Al^+Pe^

CaO

c) Cementation Index
2*8 Si02 % + 1.1 A l ^  % + 0.7 Pe203 % 

% Caû + 1.4 % *"P

Pormula of Vieat-Dursnd-Clay SiO^ + Al*, O3

cao
¿ucrania. Lineatone A Lineatene В

a) 9«98 not hydraulic 5.35 moderately 
hydraulic

b) 0.10 not hydraulic 0.187 moderately
hydraulic

c) 0.265 - • - 0.45 - * -
d) 0.095 - * - 0.163 - ? -

0ш 1ця1оп
Lineatane A eaxmot be burned to hydraulic line 

since It does not contain eufficleat quantities of 
hydraulic oenponanta. These, hoaover, cure preset In
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linestonc B in increased levels o:. silica components 
and that's wily this Limestone can be (from the point 
ox view of chemical composition} branded as moderately 
hydraulic*

Regarding the quality of the hydraulic line produced, 
the final evaluation cannot be made until the experimental 
burning has been performed* However, the peak quality 
would never be obtained*

hince the interest in hydraulic line is generally 
on a decline, the outlook for this product should be 
given the most serious study and considerations*
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Table lío* 2 Various Osee of Limestones A aqfl ft Limeotono Samples, 
Antigua

Glassworks
• optical glass
- crystal glass
- colourless sheet glass
• semi-white and coloured 
siOM* bottles

________
not suitable high Pe^O.content*
less suitable higher Ps90« oontent * J
suitable

___________________ ____
suitable

less suitable higher SiO- content *

-Su£t§b£l££x______ 5§as2n_________
not suitable very high ?g2Q,
not suitable venr high Pe20, content * J
loss suitable
J?uitafcl$

Pulp industry

Industry of viscose ; cellulose

not suitable high Pe20- and Sio^m consents
not suitable high Pe20- and SIQg contents

Coal-mine dusting suitable less suitable higher **10» 
content

Vasts acids neutralization suitable suitable
; neutralisation of acids ' in ohemioal industry
Soda ash manufacture

loss suitable high 810» content * not suitable high Pe20t, Hntiand SiGj ^oontent:;
less suitable high 810, oontant *

not suitable high Pe20v  linOand SiOij contents
Rubber plants not suitable high itnO and 

S102 contents not suitable high MnO and 
Si(>2 contents

to be continued



Sable Ho* 2 Continuation

Masonry cement 
Manufacture of glastc
Manufacture of eeramic pottery
Mineral wool
fertilisers 
Paperboard filler
Cosmetics
Manufacture of cables 
Self-fluxing sinters
.2i-££22-2£«______.______
Linseed oil putty for carpentry and window
.8i*2iSS_________________
Asphalt roofing material
White pigment filler and pigment extender

suitable 
not suitable
suitable

suitable
suitable
suitable
necessary to 

I not suitable
mostly less
jailssis___
suitable

suitable 
i less suitable

to be continued



high MnO contant
suitable
not suitable high MnO 
. * __  ̂ . content
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less suitable higher Fe~<>, and MnO £ J
_____ __ ______ aaalsals______
suitable
suitable
less suitable high 8iOd content *

tost the whiteness of 
high MnO content

very finely ground sample
not suitable high MnO 
_ _________content___

high Siu-
_____________ ______ rot suitable high S102

_______________ 225iflat-f_____
suitable

suitable
not sultabla high le90«and Mn<r * I 

contents I
u>-v.
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ni» lino

In ardor to етейаабе tbe aanplan w ording tte 
production or Пае, file t  of « i l  tbe ooopooltlcn of 
burned ncryloo bod to Ъо doftaed» and forti*** tbo

'¿oble lio* J

oaap# of
bmytA
OMptlo

praouæd 
coaa* of 
M at

Sttiplw 2
оаоф» o f proaoaod 
tnraoA oonp* of 
вввтйл Mae

Ûi02 M S а л а 12*80 12*54
а Л 0*17 0*17 1*36 1*36

*>2°3 0*17 0*17 0*63 0*62
I102 М 3 0*03 П/М» 0*00

p2°5 0*03 0*09 0*17 0 .1 7
Oao 89*22 87*44 80*95
Ц&) i*s 3 1*90 0*93 0*91 1

°°2 M O 2*00 0*00 2m00
SOJ 0*02 0*02 0*02 0*0 2
Ш0 0*21 0*21 0*96 0*55
K20 0*02 0*02 0*29 0*24
isa-jü 0*12 0*12 0*45 0*44

99*87 99*89 99*89 99*85
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ïable Ko* 4 farjoua Uses of Lfoe Producodfrqin IjdĴ gt^es A and B Limestones Samplea, Antigua

Mannfactura of sand-lime
f e i o k l ,  ________________ _______ ______

Manufacture of calcium carbide

Lime A
Suitability Reason

Construction purposes 
Q i m m )  ________________ T .  -

Construetien lime
Ceulver^aed}
Manufacture of hydrated
lime for sugar mills

Manufacture of nitrogen fertilisers

suitable
not suitable high 310» and 

suitable

Line B
-ÎSiUisJS5ê§ï3âô^suJt402§l-§i___
Suitability Reason

high S109 and P*0 - contants

suitable

suitable

~ T

less suitable high Si09 and HnO contint

"»t suitable high 110. and MnO contente

suitable
not suitable very high Si02

and ^2°ÿ oontints
suitable
suitable
suitable
not suitable

Ve20- and alkalis 
9 contents

not suitable high SiOg»7*2^3,
—̂ r__r- _  _____ and Mai cqntiftti». I

tebe oontinued ♦/ Higher rejects volume by hydration but high quality product oould be achieved*



Satie Uo* 4 Continuation

Pig Iron less suitable rather high not suitable v ry high SiOp concent cSiOg content
Steel manufacture not suitable high 810* content * not ttltable high S102 content
S o n  stabilisation suitable suitable
Manufacture of fe^re-alloys less suitable rather high 

SiQg and low
OaO oontents

not suitable rexy high A120.j,
fe90- and P9©« oontents * 5
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t i* тиш* im a

Buzólas tests stansM be oezried sat Is asftu 
to ржш** таэо1шИошЗ «aft pt*siael proferfcise of as 
lineatone and burnt lise»

Both Uasstanas âran intigna ass valuable 
for Industrial enterprise*
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VI’, S27EKEHC3S

1* Seat Caribbean Canon ferket Secretariat a lattar 
of 24 February 1381, aignad by Mr* Barilla H. 8111, 
Ш Л Ю  Bttlldlag Material* Qeologlat, met to the 
blaloon Off loar of the ШШЮ-С3.5В Joint Irogma и, 
Industrial Operations Btviádw¿ ® Ш Ю  F l a m

2« Scalo nap of Antlgm, 1377 edition, esalo 1«30,000

3» Baaaaroh hstltate of Boildlng Materials in Bmo, 
lottar Bef* 64-Ihg. fb/*. dated 14 Ш у  Î381 - 
Esport on л minai analyse* of 1 Antigua saaplee




