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Abstract

High demond for Ploster of Paris (POP) in the Nigerio building industry, porticulorly within the
north-eost geopoliticol zone hos mode locol procurement of the row gypsum inevitoble. The study
waos conducted to evolucte the charocteristics of gypsum from Nofodo mining site, one of the north—
eost rich gypsum deposits with on estimoted reserve of 751,728.00 metric tons. Somple of gypsum
from the site wos obtoined ond its physicol ond chemicol properties were determined. It wos
colcined into POP in on oven between 115°C (240°F) ond 200°C (392 °F). The ratio of woter: ploster
wos odopted os 200ml/400g with impoct resistonce os 7.9mm ond flexural strength os 4.72N/mm’.
Absorption tests were corried out to oscertoin the viobility of the mineral in POP production. 0.5%
of sisal fiber showed lower rote of 25.4% waoter obsorbency. The result confirmed thot Nofodo
gypsum is suitoble for the production of POP for use in plosterboards, with jute fibre os reinforcing
moterial.
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Background

The evoporation of seo waoter is one of the ways
in which elements ore concentraoted in the
sedimentory port of the rock cycle. Such
evoporction results in the formotion of
minerols which include gypsum (CoSO,
2H,0), onhydrote colcium sulphote (CoSO,),
holite (NoCl) ond sylvite (KCI) (Dinsdale,
1986). Reldtively thick evoporote deposits
occur in mony ports of the world in oreos
covered by oncient seos millions of yeors ogo.
In Nigerino, such deposits hove so for not yet
been discovered ond they ore unlikely to occur
becouse occording to Anigbogu ond Ogezi
(1998), clthough the oncient seos covered
ports of Nigerio during tronsgression ond
withdrew during regressions, the sedimentory
bosins were relatively shollow, norrow ond
they did not Iost long enough. The Nigerion
bosins ore olso much younger geologicolly ond
ronge in oge from obout 100 million yeuors.
Gypsum is o common sulphote
mineral of greot commerciol importonce, it
composes of hydroted colcium sulphote
(CcSO, 2H,0). It is o white mineral of colcium
sulphote found in deposits in the eorth crust.
Gypsum is o less reflective, gloss-ike soft
stone; which is of grect importonce for the
monufocture of mony industrinl products.
Gypsum is formed through geological
processes, hence it occurs in noture in vaorious
forms. These forms con bosically be grouped,
occording to Coburn et al. (1989), into two
brood cotegories of rock gypsum ond sond
gypsum. Rock gypsum is described os having
different colours ronging from tronsporent or
white; sometimes grey, yellowish to red.
Gypsite is gypsum mixed with sond ond dirt.

By oppeoronce ond to on  inexperienced
person, rock gypsum con be mistoken for other
crystols found in similor circumstonces.
However, the surfoce of rock gypsum con
recdily be scrotched with o fingerncil. More
so, Coburn et al. (1989) observed thot o crystol
of gypsum if held over o flome would turn
cloudy ond opoque ond give up water.
Srebrodosky (1989) outlined some vrrieties of
rock gypsum. The first variety is the selentine
or the crystollized form; second variety,
oloboster, is o fine groined ond compoct snow—
white or light coloured mossive variety. The
third is known os sotinspor or the fibrous
voriety which hos o silky lusture. Crude
gypsum is used os o fluxing ogent in the
production of fertilizer, filler in poper ond
textiles ond retorder for Portlond cement.
Gypsum is also colcined for use os Ploster of
Poris ond other building motericls.

Gypsum occording to the Ministry of
Solid Minerals Development (MSMD) (1977)
is one of the mgjor minercl resources in
Nigerio which contributes much to the
Nigerion economy. It is used in the production
of vorious goods for local ond internctionol
use such os Ploster of Poris, Cholk ond os
odditive maoteriol for cement production.
Gypsum occurrence in north-ecst Nigerio wos
firstnoticed by Corter et al. (1983), os reported
by Munai (2000), os occurring within o
sequence of blue-block beds with few in
persistent lime stone beds. Munoi (2000)
further reported thot Reyment in 1965
confirmed thot Fiko sholes ore occosionally
gypsiferous with thickness not exceeding
430mm. The Row Maoteriols Reseorch ond
Development Council (RMRDC) (1990) of
Nigerio olso reported thot gypsum existed in
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some ports of Sokoto stote in non-ecommerciol
qumntities. Until recently, demond for gypsum
which wos bosicolly limited to cement
production wos met through importotion from
severcl countries. However by 1992 the
Nigerion Mining Corporotion (NMC) hod
discovered thot gypsum is ovoiloble in
commercial quontities in some ports of
Nigerio.

Geology, Mining, Processing and
Marketing of the Nigerian Gypsum
Anigbogu ond Ogezi (1998); Munai
(2000) submitted that oll known gypsiferous
beds in Nigerio ore relatively thin ond occur in
ossociction with shaoles, cloys, limestone ond
loterised iron oxide rich loyers. Although the
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total gypsum reserve in Nigerio is hitherto not
known, Nigerion Mining Corporation (NMC)
(19930) estimnted the reserve to be obout 2
million tonnes. The result of on independent
study by Aliyu (1995) which put the gypsum
reserve in Nigerio ot severaol millions of tonnes
is still controversicl. In ony cose, the estimote
showed thot the lorgest known exploitoble
reserves ore maoinly in the north-eostern
Nigerio ond thot the best gypsum locclities ore
Nofodo ond Fiko (NMC 19930; NMC 1993b;
Aliyu (1995); Orozulike (1988); Horuno
(1998) ond Anigbogu ond Ogezi (1998).
Tobles 1 ond 2 show the locations of gypsum
resources in Nigerio ond the estimoted
reserves of the mnin gypsum occurrences
respectively.

Table 1: Locations of some gypsum resources in Nigeria (from various sources)

State Location

Adomown Guyuk — Gwaoluro

Anombro Adoni — Iggp

Benue Umogidi — Adoko, Edumogo, Amodo
Borno Gubio

Edo Auchi

Enugu Emene, Enugu

Gombe Nofodo — Boruwag, Pindigo

Imo Ameki

Ogun Abeokuto, Ojo— Odun

Sokoto Wurno, Momong, Toloko

Yobe Domogum, Ngenzelmo, FikoFune, Gwaoreri

Source: Anigbogu ond Ogezi (1998)
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Table 2: Estimated reserves of the main Gypsum occurrences in Nigeria (tonnes)

Locality State Estimated reserve Overburden Shale
Adokno Benue 11,899 1,025,000 1,372,500
Auchi Edo 46,341 14,976,500 3,495,000
Fiko Yobe 766,872 24,350,000 30,325,000
Guyuk Adomowo 33,477 2,490,000 4,660,000
Nofodo Gombe 751,728 2,932,500 17,992,500
Sokoto Sokoto 28,190 25,392,500 1,893,430
Eostern Southern/Ecstern

Nigerio Stotes 76,673 1,192,500 2,025,000

Source: Anigbogu ond Ogezi (1998)

The exploitation of gypsum in Nigerio
is moinly corried out by open pit methods. The
closely wossocioted sondy sholes which
constitute 60 — 70% contominote the noturcl
gypsum ond result in processing which
involves sorting ond woshing. This
overburden (non-revenue producing
excovotion), occording to Anigbogu ond Ogezi
(1998), increoses the cost of mining. Nigerio's
current totol production of less thon 100,000
tonnes per year is less thon 0.1% of the world
production of over 80,000,000.00 tonnes.
However, conflicting stotistics on the total
onnuol demond in Nigerio still exist between
ogencies ond trode ossociotes. In 1995, it wos
estimated on the overoge to be aobout 70,000
tonnes per onnum with o potentiol of
increosing up to 230,000 — 300,000 tonnes per
onnum (Aliyu, 1995). Even then the estimote
wos bosed on the requirements for cement
production olone. Little wonder thot Anigbogu
ond Ogezi (1998) observed thot the then
production of gypsum sctisfied existing
demond for cement production. This could
exployin the bon in importotion of gypsum by

the federol Government in 1995. Lctely,
gypsum supply become insufficient given
wider utilizotion of gypsum in other creos such
os the production of gypsum wall tiles ond
ponels, ceiling boords, thermo-insuloting
ponels, ond ploster of Poris (POP) for
orchitecturnl oesthetic purposes.

Gypsum and the production of Plaster of
Paris

Even though it is o generclly held
belief thot Ploster of Poris is obtoined from
gypsum rock the tronsformation process from
gypsum to ploster varies os the use of the
ploster itself. Coburn et al. (1989) exploined
thot gypsum suitoble for production of ploster
of Poris hos to be broken down into uniform
size porticles. The process involves severol
stoges including drying, crushing, screening,
grinding, sieving, etc. There ore mony grodes
of ploster, which vory in setting time, hordness
ond exponsivity on setting. Coburn et al.
(1989) supported Singer ond Singer (1971)
thot ploster con be divided into two moin
groups: 0.ond 3 (Alpho ond Betn).
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Table 3: Types of plaster and their uses
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S/No Types of Plaster Principal uses
. Ash Ploster Rendering of wolls ond ceilings, mortor, ogriculture

2. Ploster of Paris (POP) Intricote costing, medicol cost repuirs, ploster boord monufocture
Retorded hemihydrote Modern building ploster
gypsum ploster

4. Anhydrous gypsum ploster ~ Woll ond ceiling plostering porticulorly where either o very flot

finish or o pottered surfoce is required.
S. Keene's ploster Plostering where o very hord finish is required.

Source: Coburn et ol. (1989)

For reinforcement in POP, vaorious
types of moteriols hove been discovered ond
used to improve conventionol structurcl
moteriols, such os gloss, steel, wood,

Table 4: Properties of Jute used in the study

polymers, fibre etc. Generally, fibres could be
noturol or synthetic. Jute fibre wos selected for
this study becouse of'its relotive ovoilobility.

Property Jute
Ultimaote cell length L (mm) 0.8t0 6.0
Ultimote cell breodth B (mm) 10 25um
Length/Brecdth (L / B) Rotio 110
Fineness (Denier) 15 to 35
Tenocity (gm./denier c
Elongation ot breck (%) 1.0t0 1.8
Density (gm./cc) 1.46
Degree of crystallization (X-toy) 55 to 60%
Angle of orientotion (X-ray) 7t09'
Initiol modulus 17 to 30 N/mm’
Flexurdl rigidity (dyness.cm) 3.0t0 5.0
Moisture regoin (% ) ot 65% R.H. 12.5
Moisture regoin (%) ot 100% R.H. 36
Diometer swelling (%) ot 100% R.H. 20to 22

(Field survey, 2015)

Methodology

2000 kg of the Nofodo gypsum were rondomly
collected from heops of gypsum ct the mining
site os somples. Becouse the somples were
collected from o populction of mmny pits, two
different types of blocks were prepored for
subsequent tests. Integrity test of the gypsum

wos conducted. Further, the following tests
were conducted:
1. Physicol properties of the Nofodn

gypsum

2. Chemicol properties of the Nofodo
gypsum

3. Tensile strength test on the Nofodo
gypsum
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Somple of gypsum from the site wos
crushed to fine porticles in stoges. The fincl
crushing resulted in flour like texture. The
powder wos looded into kettles ond colcined ot
obout 115°C (240°F), o temperoture recsonobly
obove the minimum tempercture necesscry for
colcinttions os reported by Coburn et al.
(1989). The result obtoined from eoch somple
wos odded ond on overoge result obtoined. A
rotio of 70:100, water: ploster mix wos used for
the study. This is close to 100:130 mix ratio
obtoined from the mix rotio chort of Hommer
os reported by Munoi (2000). The study
discovers thot two mix rotios of 70:100 ond
100:130 ocre not stotisticolly  significontly
different. The obsorption rote recorded in the
study wos 39% ond the pouring ond setting
times were overogely recorded os 300 ond
1,140 seconds respectively.

Formation of the Plasterboards

The Plosterboord ponel consists of o
loyer of gypsum ploster sondwiched between
two loyers of poper. The row gypsum,
CoSO4.2H,0, wos heoted to drive off the
water then slightly re-hydroted to produce the
hemihydrote of colcium sulphote
(CDSO4.1/2HZO). The ploster wos mixed with

Table 5: Physical properties of Nafada Gypsum

Jute fibre, plosticizer, fooming ogent, finely
ground gypsum crystols os on occelerator,
storch os oretorder, vorious odditives thot moy
decreose mildew ond increose fire resistonce
(fibergloss/vermiculite) wox emulsion were
used to lower water obsorption. The boord wos
then formed by sondwiching o core of the wet
mixture between two sheets of jute fibre mats.
When the core set it wos then dried in o lorge
drying chomber, ond the sondwich become
rigid ond strong enough for use os o building
moterial.

Results and Discussion

Physical and Chemical analysis of Nafada
Gypsum and its plaster

Toble 5 gives the physicol
chorocteristics of the sompled block of Nofodo
gypsum specimen used. The specific grovity
of 2.30 of this specimen conforms to the doto
reported by Coburn et al. (1977) of good
gypsum. Two somples from different quorries
were ground to fine powder using mortor ond
pestle ond were turned into liquid form using
stondord solution. Toble 5 gives the percentoge
composition by weight of the two somples.

S/No Description Result

1 Colour White, tinted

2 Hordness 2 (MOH's scole of minerol hordness

3 Specific Grovity 2.31

4 Crystol System Hobit Tobulor, Prismaotic

5 Cleovoge Perfect (Ionite flexible but not clossic)
6 Lusture Silky

7 Streok White

8 Chemicol Composition CoSO,..2H,0

9 Type of Gypsum Sotlinspor

(Field survey, 2015)
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Table 6: Percentage composition by weight of two samples of Nafada gypsum

Chemical Compound Sample A (Wt%) Sample B (wt%)
So, 434 39.8
Co 29.7 26.9
K0 0.33 0.17
TiO, 0.15 0.18
MnO, 0.05 0.05
Fe,0, 0.21 0.03
H,O 29.25 35.1

(Field survey, 2015)

The two gypsum somples were dried
under noturcl sunlight ond loter socked in top
water for 24 hours to reduce impurities such os
cloy within the gypsum. With the oid of wire
brush, most of the surfoce cloy wos removed
ond gypsum spreod on o cleon surfoce for re—
drying. The gypsum minerols were ploced on
wire mesh on three steps in on oven in order to
ollow free circulction of hect in the oven. The
temperoture of the oven wos reguloted ot
100°C os o preliminary test for 24 hours. Only
portiol tronsformaotion to hemihydrotes wos
observed. To ochieve the required colcinotion
of gypsum, the tempercture wos roised to
obout 200°C (392°F) for cnother 24hours. The
oven wos then switched off ond cllowed to
cool. The colcined gypsum wos brought out

Table 7: Chemical composition of sample
average

ond the minerol wos observed to become
completely whitish in physicol presentation.
The some process wos corried out for the
second botch of colcinotion. In order to
ochieve smooth ond homogenous finish to the
boord surfoce, the colcined mineral wos
ground ond 200pum sieve wos used to obtoin
fine powder os suggested by Coburn et al.
(1989). The powder wos then ploced into cleon
polythene bog to ovoid moisture obsorption.
The overoge chemicol composition of Nofodo
gypsum is shown in Taoble 7 while Toble 8
gives the chemicol composition of Nofodo
ploster in percentoge by weight. Tobles 9 ond
10 give comporison of the chemicol
composition of Nofodo gypsum ond Nofodo
ploster with those of pure gypsum
respectively.

Table 8: Chemical composition of Nafada
Plaster in percentage by weight

Properties Percentage Properties Percentage
Co 28.5 Co 31.44

So, 39.7 So, 52.39

H,0 33.0 H,0 15.00
Impurities 0.45 Impurities 1.23

(Field survey, 2015)

(Field survey, 2015)
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Table 9: Comparison between the Chemical composition of pure gypsum and Nafada gypsum

by percentage weight
Chemical compound Pure gypsum (wt%) Nafada gypsum (Wt%)
CoSO, 79.10 67.33
2H,0 20.90 32.22
Impurities 0.00 0.54

(Field survey, 2015)

Table 10: Comparison between pure gypsum plaster and Nafada gypsum plaster in percentage

by weight
Compounds Pure gypsum (Wt%) Nafada gypsum A (Wt%) Nafada gypsum B (Wt%)
CoSO, 93.50 90.0 87.9
2H,0 6.50 8.73 10.42
Impurities 0.00 1.27 1.68

(Field survey, 2015)

It wos recommended by Singer ond
Singer (1971) thot pure gypsum should hove
obout 93. 8% CoSO4 ond 6.2% H,O while the
Americon Stondord of Testing Moterinls
(ASTM) — C-59 (1990) recommends 85%
minimum of dehydroted purity. Thus,
specimens A (90.00%) ond B (87.90%) hove
metthe ASTM —C—59 (1990) requirements.

Consistency of calcined Nafada gypsum

To determine the consistency of the
gypsum ploster, o plunger rod which is both
cleon ond wet weighing 50g ond cross section
of 19mm diometer (Vicat opporotus) wos held

so os to be just touching the surfoce of the
somple of o freshly mixed liquid ploster. The
plunger wos then releosed ond the penetrotion
wos recorded. The penetrotion wos token os o
function of mixture consistency (BS 1191,
1991). When the plunger penetrotes by 30mm
(£ 2mm), the ploster is considered to hove o
“normol” consistency. This normol
consistency is then expressed os the number of
millimeter of woter which should be odded to
100mg of dry powder to ochieve thnt
consistency (BS 1191, 1991). Table 11 shows
the consistency test result of the Nofodo
ploster.

Table 11: Consistency test for Nafada Plaster using Vicat apparatus

Quantity of water(ml)/ Dry plaster (g) Penetration depth (mm)

Mixing time (sec)

180/400
190/400
200/400
210/400
220/400

213
25.9
28.6
39.2
31.0

92
107
118
85
79

(Field survey, 2015)
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In Toble 11, 200ml/400g indicote the
right proportion or normal consistency of the
Nofodo ploster which hos 28.6mm penetrotion
depth conforming to the 30mm (+ 2mm) os
recommended by the Americon Society of
Testing Materiols (ASTM) C — 472 (1979)
stondords; 220ml1/400g is olso within
occeptable ronge; but, 180ml/400g ond
190ml/400g foll short of the requirement while
210ml/400g is obove the occeptoble ronge.

Freedom from coarse particles

In order to ochieve o smooth ond homogenous
finish to o plostered surfoce, BS 1191 (1991)
recommends thrt the ploster is relatively free
from coarse porticles. To determine the corrse
particles content, 100g of ploster somple wos
sieved for 5 minutes using 1.18mm sieve.
Lumps were broken up with the oid of fingers
but were not rubbed on the sieve. The weight
of the residue in groms gives the percentoge of
the coarse paorticles.
considered opproprinte for the various closses
of ploster under the British Stondord 1191

The percentoges
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(1991) are shown below:
Ploster of Paris 5%
Retorded hemihydrote 3%
Anhydrous ploster 1%
Keene's ploster 1%

The freedom from coorse particles test
reveoled thot the Nofodo ploster hos 5.4% for
the sieved ploster ond 92.6% for the un-sieved
ploster. The 5.4% of the sieved ploster
olthough slightly more thon thot recommended
by the BS 1191 (1991) wos considered to be
Ploster Of Poris (POP)

Setting Time

The ploster of Poris hos o very short
setting time which sometimes limits its
usefulness, in some conditions like in
buildings; however, the short setting time is o
useful property. The optimum setting time is
usually determined by the user's needs ond
convenience which con olso be controlled
through the use of odditives. Toble 12 shows
the setting time of vorious mixes.

Table 12: Variation in setting time of calcined Nafada Plaster using varying quantity of water

Quantity of water(ml)/ Dry plaster (g) Pouring time (sec)

Setting time (sec)

180/400
190/400
200/400
210/400
220/400

21.0
26.0
28.0
39.0
31.0

405
610
635
650
730

(Field survey, 2015)

Toble 12 revedls thot, os the quontity of woter
incrensed so did the setting time. Although
220ml of water wos poured in 31 seconds, 8
seconds less thon the pouring time of 210ml, o
longer time of 730 seconds was recorded os the
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setting time for the 220ml os ogninst thot of the
210ml (650 seconds). This shows thot the
setting time is dependent upon the woter
content rother thon the pouring time.

87



Suitability of Nafada Gypsum for the Production of Jute Fibre Reinforced Plasterboards

Bending or Transverse strength

Ploster's strength in bending is of
particulor importonee in plosterboord or other
prefobricoted ponels since they ore used to
spon on oren ond hence the ploster should
structurclly resist tronsverse loods. The boord
bending strength wos tested in occordonce
with Hegger ond Monfred (2006)
recommendations. From Toble 13, the zero

percent jute specimens (control) hos the
highest strength ond collopsibility omong the
entire specimens while specimen with 0.5%
ond 2.0% jute fibre shows the some foilure rote
in both tronsverse strength ond collopsibility.
However, it wos observed thot the specimens
with 0.5% ond 2.0% jute fibre do not
experience totol collopsibility os in the cose of
the control specimen (0% fibre).

Table 13: Bending strength with varying percentage of jute fibrer

Jute fibre in percentage (%)

Average failure load (kg)

Modulus of rupture for
plaster = failed load in

kg x 0.00706 N/mm")
0.0 43 0.30
0.5 37 0.26
1.0 23 0.16
1.5 33 0.23
2.0 37 0.26
2.5 35 0.19

(Field survey, 2015)

3.6 Production and testing of Board
specimen

400g of dry ploster, jute fibre in
percentoge (0.5 —2.5) ond 200ml of woter wos
used to get the desired rotio thot gives enough
time to work in the costing of plosterboord.
Homer (1975) os cited by Munnoi (2000)
suggested five minutes os pouring time ond
twenty minutes for setting time in mould
costing. Woter to ploster ratio of 200ml/400g

was used, this was determined from the
values obtained from the pouring
consistency test, setting and impact tests.
The jute fibre content was varied between
0.0% and 2.5% (0.0, 0.5, 1.0, 1.5, 2.0 and
2.5 %). Although the average weight of the
board samples did not vary significantly
from the varied quantity of jute fibre, the
average densities remained constant
throughout.
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Table 14: various ratio, size, weight and density with respect to the size and percentage of

Jjute fibre used.
Water/ Jute Average size  Quantity Average Average
Plaster fibre of board produced weight densit
ratio(ml/g) (%) specizmen (No.) (g) (Kg/m)
(mm))

200/400 0.0 200x100x20 10 502 0.0013
200/400 0.5 200x100x20 10 525 0.0013
200/400 1.0 200x100x20 10 502 0.0013
200/400 1.5 200x100x20 10 508 0.0013
200/400 2.0 200x100x20 10 500 0.0013
200/400 2.5 200x100x20 10 510 0.0013

(Field survey, 2015)

Compressive Strength of Board Specimen
Compressive strength wos obtoined
from the overoge of the boord specimens of
size 200 x 100 x 20mm with eoch increose in
percentoge of jute fibre. The test wos corried
out with Universol Moteriol Testing Mochine;

the result is os presented in Toble 15. There is o
decreose in strength with on increose in the
percentoge of jute fibre. The higher the fibre
content the lower the compressive strength of
the specimen.

Table 15: Compressive Strength of the Board Specimen

Jute fibre Failure load Average size of board Compressive strength
(%) (KN) specimen (mm) = load/area (mm )

0.0 11.6 200x100x20 0.575

0.5 12.0 200x100x20 0.595

1.0 11.3 200x100x20 0.560

1.5 10.0 200x100x20 0.495

2.0 9.2 200x100x20 0.450

2.5 9.0 200x100x20 0.425

(Field survey, 2015)
Impact Resistance Test of the surfoces of the beom which wos formed

The impoct resistonce is 0 meosure of
ploster wall's resistonce to impocts. This is
porticularly importont in public buildings ond
circulotion spoce where walls ore frequently
knocked. Four beoms were prepaored. A broll
beoring wos dropped from o height of 182mm
os recommended by BS 1191 (1991) onto one

in the mould. The diometer of the impression
mode meosured ond then re-meosured ot right
ongle to the first meosurement. The test wos
repected on the opposite foce of the beom ond
then on the remaoining three beoms, given o
total of 16 meosurements. These results were
then overoged. The British Stondord 1191
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(1991) gives the following diometer:

Ploster of Paris not specified
Retorded hemi-hydrate  5.0mm
Anhydrous ploster 4.5mm
Keene's ploster 4.0mm

Table 16: Result of Impact Resistance Test

In regord to these porometers, the
results obtoined on the impression mode by the
ball beoring on the boord specimens were
overoged for eoch percentoge of jute fibre os
shownin Toble 16.

Jute fibre

Average diameter of impression

Mean value (mm)

(%) made on specimens (mm)

0.0 7.85

0.5 7.91

1.0 8.33 7.76

1.5 7.92

2.0 7.71

2.5 6.85

(Field survey, 2015)
The result in Toble 16 indicotes thot d = 10mm

1.00% of jute fibre shows high volue of impoct = 0.37KN
on the boord specimen, but on 'incremse inthe . _ 3x037x10 x85/2 x 100 x
percentoge of fibre reduced the impoct. 10° _ 4. 79N/mm’

Modulus of Rupture

Munai (2000) reported Chong (1977)
to hove exploined the formulo used in the
determinction of modulus of rupture os M =
3WL / 2bd’. The failure lood (in KN) of the
three specimens used to determine the moduli
of rupture were:

Specimen 1 =03
Specimen 2 =04
Specimen 3 =04

The overoge foilure lood of the
specimens =(0.3+0.4+0.4)/3=0.37KN
Thus M=3WL/2bd’

Where:
L = 85mm
b = 100mm

The Americon Stondord of Testing
Materiols (ASTM-C-59) (1990) recommends
0 minimum beoring strength of 267N for
boords' specimen ond 445N for 13mm
thickness flexurcl strength. From the result
obtoined in modulus of rupture test, the Nofodo
gypsum ploster boord showed 472N.

3.7.4 Water absorption test of the board
specimen

Six boord specimens of different
percentoge jute fibre were ploced in on oven to
dry for 24hours ond weighed on o digitcl scole
(dry weight); specimens were then immersed
in water for onother 24hours ond the weighted
(soturoted surfoce dry weight). The averoge
weights were token ond presented in Toble 17.
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Table 17: Absorption rate of the board specimens with jute fibre in varying percentage

Jute fibre Average dry Average saturated Sat. wt. — dry wt. x 100
(%) weight (g) weight (g) Dry weight

0.0 511.6 643.4 25.76

0.5 535.0 668.2 24.89

1.0 512.4 655.2 27.86

1.5 517.8 651.2 25.76

2.0 488.5 622.2 27.37

2.5 522.0 665.0 27.39

(Field survey, 2015)

From Toble 17 show the boord specimen with
0.5% jute fibre hoving lower (24.89%) waoter
obsorption.

4.0 Conclusion

Bosed on the results of the physicol
ond chemicol onolyses in this study, it con be
concluded thot Nofodo gypsum hos sotisfied
the requirement of good gypsum. The tests
corried on the plosterboords produced reveoled
thot the gypsum is suitoble for the production
of Ploster of Paris. The results of physicol
onolyses showed on increose in the strength of
the specimen with 0.5% —1.5% (0.575, 0.579,
0.560) jute fibre. The results olso indicate thot
1.0% of jute fibre showed high volue of impoct
resistonce (8.33mm) on the specimen but on
increose in the percentoge of jute fibre showed
odecreose in the impoct. The results of the test
suggest thot in os much os 0.5 — 1.5% of jute
fibre con be incorporoted into Nofodo gypsum
to produce plosterboord with the sotisfied
strength ond high impoct volues.
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