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Characterization of Ajebo Kaolinite Clay for
Production of Natural Pozzolan
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Abstract—Calcined kaolinite clay (CKC) is a pozzolanic material
that is current drawing research attention. This work investigates the
conditions for the best performance of a CKC from a kaolinite clay
source in Ajebo, Abeokuta (southwest Nigeria) known for its
commercial availability. Samples from this source were subjected to
X-ray diffractometry (XRD) and differential scanning calorimetry
(DSC). XRD shows that kaolinite is the main mineral in the clay
source. This mineral is responsible for the pozzolanic behavior of
CKC. DSC indicates that the transformation from the clay to CKC
occurred between 550 and 750 °C. Using this temperature range, clay
samples were milled and different CKC samples were produced in an
electric muffle furnace using temperatures of 550, 600, 650, 700, 750
and 800 °C respectively for 1 hour each. This was also repeated for 2
hours. The degree of de-hydroxylation (dig) and strength activity
index (SAI) were also determined for each of the CKC samples. The
dig and SAI tests were repeated two more times for each sample and
averages were taken. Results showed that peak di occurred at 750 °C
for 1 hour calcining combination (94.27%) whereas marginal
differences were recorded at some lower temperatures (90.97% for
650 °C for 2 hours; 91.05% for 700 °C for 1 hour and 92.77% for 700
°C for 2 hours). Optimum SAI was reported at 700 °C for 1 hour
(99.05%). Rating SAI as a better parameter than dig, 700 °C for 1
hour combination was adopted as the best calcining condition. The
paper recommends the adoption of this clay source for pozzolan
production by adopting the calcining conditions established in this
work.

Keywords—Calcined kaolinite clay, calcination, optimum-
calcining conditions, pozzolanity.

I. INTRODUCTION

EMENT is one of the most-used materials in civil

engineering works. The price and the convenience in
handling have consistently driven its production and usage
globally. However, this has given rise to a negative effect on
the environment. Each metric tonne of cement emits about the
same amount of CO, and this has an adverse effect on the
climate, being a Green House Gas (GHG) [1]-[3]. Thus, any
effort targeted at reducing CO, emission from cement
production is considered crucial in sustaining environmental
health. In this, regard, attempts have been made to find
suitable replacements for cement. The emergence of
substances such as fly ash, silica fume, various biomass ash,
and geopolymers among others are responses to this drive [4]-

[6].
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The consideration for the cement replacement materials
stems from the fact that they exhibit pozzolanic tendencies in
various degrees. They are compounds of silicates or
aluminosilicates, which react with calcium hydroxide
(Ca(OH),) to form cementitious compound [4]-[6].

CKC is a material that has produced excellent results as a
pozzolan. It has proven to be a replacement for cement up to
10% in cement concrete works [5], [7], [8]. Though more
investigations are still underway, the results obtained so far
signify that the use of CKC presents a potential for reduction
of CO, emissions from the cement industry.

CKC (or metakaolin) is produced by treating kaolinite clay
(hydrated aluminum silicate, Al,Si,0s(OH)s) in heat. The heat
treatment or calcining is done under controlled temperature
with the target temperature ranging between 650 and 900 °C
[51, [9], [10]. The calcining alters the structure of the kaolinite
rocks, removing the attached hydroxyl ions (OH) in the
process [5], [9], [11].

A number of factors affect the calcining process. Calcining
temperature and calcining time is among these. These
determine the reactivity of the resulting calcined kaolinite-rich
clay. At low temperatures (below 700 °C), calcination
produces residual kaolinite clays which make the product less
reactive, whereas at higher temperatures (above 850 °C), re-
crystallization occurs leading to the formation of non-
pozzolanic materials such as spinel, silica, and mullite [5], [7].

The calcining rate can also influence the pozzolanic
outcome of CKC. Reference [12] highlighted that fast heating
rates and rise in ambient pressure makes the calcining to be
more rapidly, leading to conservation of energy (since a
smaller amount of energy is utilized eventually). However, the
heating rate should not be extremely high so as not to produce
CKC with large amount of residual/raw kaolinite clay [13]. In
addition, the cooling rate also affects the performance of CKC.
A gradual cooling enhances crystallization [14], [15] and
reduces the amorphous content. Reference [14] suggested a
sudden cooling or “quenching” of the CKC to discourage
crystallization. Reference [12] had highlighted that the
amorphous phase enhances the pozzolanic power of CKC.
Moreover, the mineral constituent of the parent clay is also a
factor affecting calcining. Kaolinite clays consist
predominantly of kaolinite and quartz [7], [12], [16]. The
amorphous content in the resulting CKC increases with
increasing kaolinite mineral content. The amorphous phase in
the CKC is responsible for the pozzolanic tendency [7], [12],
[17]. Quartz, on the other hand, is only responsible for
grittiness of kaolinite clays [18], [19]. It is inert and not
contributory to the pozzolanic properties of the resultant CKC
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[18], [20]. Thus, the performance of CKC increases with
increasing kaolinite mineral in the parent clay [17].

CKC with small particle size makes large surface areas
available for pozzolanic activities. High surface of CKC
makes cation exchange during pozzolanic reactions occur at a
high rate [5], [10], [12]. Reference [21] revealed that clays
with high kaolinite mineral content possess high surface area
for pozzolanic reactions.

It is known that the properties of kaolinite clays vary across
the globe [22]. As such, the optimal calcining conditions will
possibly differ across sources. Therefore, for the best
potential, it becomes important to establish the best calcining
parameters for specific clay sources. The aim of this work is to
establish a protocol for production of CKC from an available
kaolinite clay source in Abeokuta, southwest Nigeria and
investigate the best calcining parameters for production of
CKC from this source.

Natural sources of kaolinite clays have been reported to
exist in different locations across Nigeria [20], [22], [23].
Ajebo kaolinite clay in Abeokuta, southwest Nigeria, has been
found to be a source abundant in high quality kaolin. Authors
who reported on its suitability for refractory work have
identified the clay source as abundant of the kaolinite mineral
[22], [24]. The results of the analyses carried out on the Ajebo
clay were used to characterize this source as raw material for
production of CKC.

II. METHODOLOGY

The kaolinite clay was sourced from deposits along
Abeokuta-Ajebo Road, Abeokuta, Ogun state (789400 mN,
548209 mE). The deposit was located at a depth ranging from
about 10 meters from the ground level (Fig. 1). Samples were
collected from the site and tested. Tests carried out on the
samples of the kaolinite clay include XRD, DSC, and
pozzolanity tests.

Fig. 1 Location and collection of the kaolinite clay at the site

A. XRD Analysis

This was carried out for structural and quantitative analysis
of the mineral constituents of the clay. This was done at the

XRD Laboratory of Engineering Materials Development
Institute (EMDI), Akure, southwest Nigeria. The natural clay
sample was crushed and milled into fine powder before it was
prepared and placed into the diffractometer. The result of the
XED was compared with International Card for
Diffractrometry Data (ICDD) and other similar patterns of
kaolinite clay across the globe. Of particular interest is the
content of the kaolinite mineral in the clay. This affects
pozzolanity of the resultant calcined kaolinite-rich clay.

B.DSC (TG) Analysis

This was carried to determine the behaviour of the clay on
exposure to heat. The analysis gives the losses in mass of the
kaolin clay with increasing temperature and the phases in its
conversion to CKC. More importantly, the test helps to
determine the range of temperatures over which the de-
hydroxylation or the formation of the CKC took place.

The DSC was carried out at the DSC laboratory of the
Centre for Engineering Research and Development (CERD),
Obafemi Awolowo University, Ile-Ife, southwest Nigeria.
About 15 grams of the clay sample was prepared and placed in
the NETZSCH DTA 404 DSC analyser and subjected to
temperature increase from ambient (32 °C) to 1250 °C.

C.Tests of Pozzolanity

Three tests were carried out to establish pozzolanity. Two
of the tests were carried out in line with [12], [14], [15]. The
DSC/TG analysis will only highlight the range of temperatures
over which the CKC formation phase occurred. This does not
clearly indicate the exact calcining temperature and time at
which the CKC with the best pozzolanity is produced. These
tests help identify the exact temperature. They are degree of
de-hydroxylation/calcining and SAI.

The third test is chemical analysis of the CKC. While the
first two tests particularly seek to determine the exact
calcining temperature and time that produces the best/optimal
pozzolanity, the third test was carried out on samples
eventually prepared under these conditions. The results of the
three tests are compared with the ASTM standard for calcined
natural pozzolan [25] since this is an internationally accepted
standard. The standard is summarized in Table I. Three
samples were used for each of the three tests and their
averages determined.

TABLE1
ASTM C618-12 REQUIREMENTS FOR CALCINED NATURAL POZZOLANS
(CLASS N POZZOLANS)

Constituents ASTM C618-12 Requirement
Si02+ALO;+Fe20; Minimum of 70%
SO; Maximum of 4%
Moisture Content Maximum of 3%
Available Alkalis (Na20O, K,O) Maximum of 1.5%

Loss on Ignition, LOI
Residue (percentage retained on 45um
sieve); measure of fineness
Strength Activity of Cement

Maximum of 10%
Maximum of 34%

Minimum of 75%
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1. Degree of De-Hydroxylation (di)

Fresh samples of natural kaolinite were collected as lumps,
crushed and milled into powdery form. At various
temperature-time combinations, samples were calcined and the
corresponding degree of de-hydroxylation was determined for
each combination. The calcining was done using an electric
muffle furnace fitted with a temperature control device
available at the Foundry of Mechanical Engineering
Department, Moshood Abiola Polytechnic, Abeokuta,
southwest Nigeria. The calcining time starts when the
furnace’s temperature gets to the target calcining temperature.

The first temperature used was the lowest temperature in the
de-hydroxylation phase (CKC formation phase), as obtained
from the DSC result. 300 grams of the powdered natural
kaolinite were placed in high temperature resistant crucible
and heated in the furnace at a constant temperature of 105 °C
for 1 hour to drive out residual moisture. Thereafter, the
sample with the crucible was cooled, weighed, re-placed again
in the furnace, and calcined for 1 hour. Mass loss after
calcining for 1 hour was determined.The same process was
repeated again two more times and the average mass loss was
determined. Another batch of three samples were also treated
at the same temperature but now for a calcining time of 2
hours. The d, was determined as well. Subsequently, higher
temperatures in steps of 50 °C were also used at calcining time
of 1 hour and of 2 hours respectively. The di; was also
determined for these temperature-time combinations.

The d at each calcining temperature-time combination was
determined as:

dtg = (M/Mmax) (1)

where, M = average mass loss at temperature-time
combination; Mpa= maximum mass loss (Loss on ignition,
LOI of the kaolinite clay)

The loss on ignition was determined in line with ASTM
standard [26]. The standard recommends that the rate of
calcining (rate of heating) should be such that the temperature
in the oven rises from ambient to 950 °C within two hours.
This process was also repeated two more times and the
average was taken to give the LOIL. The temperature-time
combination that gave the highest di, is regarded that which
will produce the CKC with the best pozzolanic tendency [12],
[14].

2. SAI

The SAI of the samples of the calcined clay at the various
temperature-time combinations were also determined to
support the result of the d. It has been suggested that these
two tests can be combined [12]. The test was conducted in line
with the requirements of [27], [28]. Three 50 mm cement
mortar cubes were prepared using cement:sand ratio of 1:2.75
and water:binder ratio of 0.484. These served as control cubes.
Thereafter, for each temperature-time combination, the CKC
produced were sieved using 90 pm sieve and combined with
cement at 20% cement replacement. This was used with sand
in the same ratio to produce its respective 50 mm mortar test

cubes. Water content required to produce a flow of 110% in
the control mortar paste was used. Since there are three CKC
samples per temperature-time combination, three samples of
50 mm mortar cubes are produced. Moreover, the portions of
the CKC samples used for the SAI were of particle size 90 pm
and below. This ensures that the particle sizes of the cement
and the CKC are in the similar range (maximum particle sizes
of ordinary Portland cement have been reported to be about
100 um mostly [11], [29]).

The 28-day compressive strengths of the mortar cubes were
determined using the Universal Testing Machine at the Civil
Engineering Department of Federal University of Agriculture
(FUNAAB), Abeokuta, southwest Nigeria. For each set of
three cubes produced per temperature-time calcining
parameter, average compressive strengths were determined.
The average strength for each temperature-time combination
was compared with that for control to give the SAI at each
instance. The temperature-time combination that produces the
highest SAI is taken as that which will produce CKC with the
best pozzolanity. Needless to say, this result should agree with
the result of di,. Besides, the SAI for each temperature-time
combination should satisfy the minimum of 75% as required
for natural pozzolans [25].

3. Chemical Analysis (XRF Test)

This test was done at the analytical laboratory of Lafarge-
WAPCO Cement Factory, Ewekoro, southwest Nigeria using
the Thermo Fisher Model ARL 9900. The X-ray florescence,
XRF helped to establish the chemical constituent of the CKC
sample. The CKC sample that gave the highest SAI was
assessed for its chemical constituents. The major oxides
checked include SiO,, Al,Os3, Fe,Os3, SO;, CaO, Na,O, and
K,0 (Table I). The LOI was also determined. The result was
compared with the requirements for classifying a material as a
pozzolan as established by the American Society for Testing
Materials (ASTM) [25].

III. RESULT

The collected clay samples were whitish/milky in colour.
This was suggested to indicate that the samples are rich in
kaolinite. Some reddish coloration is also noticed indicating
the possibility of leached oxides of iron from the overlying
soil. The results presented cover the earlier identified tests -
XRD, DSC/TG, and pozzolanity tests.

A.XRD Analysis

The XRD trace was presented in Fig. 2. The diffraction
pattern was obtained using Cu radiation (A = 1. 54056 A) with
20 ranging between 10° and 70°. The patterns were recorded at
intervals of 0.025°.

The comparison of the diffraction pattern with International
Card for Diffractrometry Data [30] indicates that the clay
sample consist mainly of kaolinite mineral (Table II). The
peaks were predominantly of kaolinite and clearly reflect the
orderly or crystalline nature peculiar to the kaolinite mineral.
This result is in agreement with the pattern of previous authors
[24] who had worked on the refractory properties of the same
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Ajebo clay. The authors similarly reported that the kaolinite
mineral was predominant (over 95%).

B.DSC (TG) Analysis

The DSC result was presented in Fig. 3. The graph is
typical of the de-hydroxylation process of kaolinite clays. The
first endothermic peak occurred at about 130 °C. This peak
occurred due to losses of adsorbed water in the kaolinite [5],
[71, [30]. The second endothermic peak occurred at about 600
°C. This represents the peak of the de-hydroxylation of
kaolinite clay [5], [12], [30]. This phase was observed to be
between 500 °C and 750 °C. This is the temperature range over
which the degree of de-hydroxylation test (diz) was conducted.

C.Tests of Pozzolanity

The DSC/TG analysis highlighted that the kaolinite de-
hydroxylation phase occurred across a range of temperatures
(500 °C to 750 °C) without clearly stating the exact
temperature at which the best pozzolanic performance
occurred. Though the peak of this transition phase was at 600
°C, it will be erroneous to assume that this temperature will
give optimum performance. The result of these tests presented
the optimum calcining conditions.

1. Degree of De-hydroxylation, dis.

The result of this test (Table III) presents 550 °C as the
lowest temperature adopted. Higher temperatures in steps of

50 °C were also adopted with calcining times of 1 hour and 2
hours respectively. Table III reveals that optimum de-
hydroxylation occurred at 750 °C for 1 hour with the highest
degree of de-hydroxylation of 94.27%. Other calcining
combinations such as 650 °C for 2 hours, 700 °C for 1 hour,
700 °C for 2 hours, and 750 °C for 2 hours, can also serve as
possible close alternatives having recorded 90.97%, 91.05%,
92.77%, and 93.41% respectively as degrees of de-
hydroxylation. Moreover, the loss on ignition (LOI) of 13.96%
falls within the range of 13.95-14% specified for kaolinites in
literature [31]-[34].

2. SAI Test

The SAI result was used to corroborate the result of the de-
hydroxylation test. The strength index provides the pozzolanic
potential of the CKC. The 28-day strength (Table IV) shows
that the CKC produced at 700 °C for 1 hour was found to have
the highest level of pozzolanity. The SAI was almost 100%
(99.05%). This indicated that the pozzolan prepared at this
temperature-time combination performs as much as the
control. Calcining at 650 °C for both 1 hour and 2 hours and at
700 °C for 2 hours was also found to produce pozzolans of
appreciable potential. The SAI values for these were at least
85%. These could also serve as possible alternatives for
calcining parameters.
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Fig. 2 XRD pattern of the kaolinite clay

Comparing this result with the earlier result on the degree of
de-hydroxylation, adopting 700 °C for 1 hour will be quite
adequate. The di, at this temperature-time combination is just
marginally lower than the optimum. A similar scenario was

reported by [14] who worked on samples of Serbian kaolinite.
The authors’ degree of de-hydroxylation, diz showed 700 °C at
2 hours as the best calcining parameters whereas samples
calcined at 650 °C for 12 hours were reported as the best
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pozzolan based on Chapelle tests. The lower temperature was
however chosen rating the Chapelle test as a more preferred
pozzolanic test than di, [14], [16]. This explains why premium
was also placed on the result of SAI test which presented 700
°C for 1 hour as the best. In any case, the degree of de-
hydroxylation, di, (91.05%) reported for this combination was
not significantly different from 94.27% which was the highest
di. Thus, calcining at 700 °C for 1 hour was adopted.

3. Chemical Analysis

The result of chemical analysis showed that the CKC
passed the ASTM requirements [25] with the constituents of
Si0,, Al,O3, and Fe;Os totaling 95.22%. This is more than the

required 70% minimum (Table V). Other conditions were seen
to be satisfied as well signifying the suitability of the calcined
clay as a pozzolan.

IV. CONCLUSION

It is obvious that the CKC obtained in this work has a high
level of pozzolanity. The results serve as a reference for the
adoption of Ajebo kaolinite clay in the production of a
pozzolan that will have the best pozzolanity. The conditions
that need to be met are quite clear from the result of this work.
This serves as a reference for production of this pozzolan on a
large or commercial scale.

TABLE II
ICDD REFERENCE FOR THE XRD ON AJEBO KAOLINITE SAMPLE

Status: Deleted

Chemical Formula: Al:Si>Os(OH)4

Weight %: A120.90 H1.56 055.78 Si21.76
Compound Name: Aluminum Silicate Hydroxide
Mineral Name: Kaolinite 1T

Radiation: CuKa

SYS: Anorthic

Author's Cell [ AuthCell a: 5.14A
AuthCell a: 91.8°

AuthCell Vol: 307.02A3]
Author's Cell Axial Ratio [c/a: 1.345 a/b: 0.576 ¢/b: 0.774]
SS/FOM: F(30) = 1.2(0.122, 197)
Molecular Weight: 258.16
Crystal Data [XtlCell a: 6.912A
XtlCell a: 90.00°

XtICell Vol: 307.02A%]

Crystal Data Axial Ratio [c/a: 0.744 a/b: 0.774 ¢/b: 0.576]
Reduced Cell [RedCell a: 5.140A

RedCell a: 91.80°

RedCell Vol: 307.02A2 |

Crystal (Symmetry Allowed): Centrosymmetric
Pearson: a??

h 1.5418A

(Excipient)
Last Modification Date: 01/14/2012
References:
Type Reference
Primary Reference
Unit Cell

QM: Low-Precision (O)
Empirical Formula: ALHsO00Si>
Atomic %: Al11.76 H23.53 052.94 Si11.76

AuthCell b: 8.93A
AuthCell B: 104.5°

XtlCell b: 8.930A

XtlCell p: 104.50°

RedCell b: 6.912A
RedCell B: 90.00°

Pressure/Temperature: Ambient

d-Spacing: GuinierIntensity: Densiometer

AuthCell ¢: 6.9125A
AuthCell y: 90.0°

XtlCell c: 5.140A

XtlCell y: 91.80°

RedCell c: 8.930A
RedCell y: 104.50°

Subfile(s): Mineral Related (Mineral , Natural), Deleted Pattern, Inorganic, Pharmaceutical

Cross-Ref PDF #'s: 00-001-0527 (Deleted), 00-014-0164 (Primary)

Melka, Slansky. Acta Univ. Carol., Geol. 3 (1959).
Mineral. Mag. 27, 242 (1946).

Database Comments: Deleted Or Rejected By: Deleted by 00-014-0164. Sample Source or Locality: Specimen from Banska Bela, Czechoslovakia.

Unit Cell Data Source: Powder Diffraction.

d-Spacings (33) - 00-012-0447 (Fixed Slit Intensity) - Cu Kol 1.54056A

20 d(A) 1 h k I* 20 d(A)
12.369 7.15 50 35.1214  2.553
19.891 4.46 75 0 2 0 35582 2.521
20.447 4.34 85 1 1 0 36.1301  2.484
21.341 4.16 65 -1 -1 1 37.8002 2.378
21.604 4.11 40 38.575 2332
23.205 3.83 50 0 -2 1 39.4189 2.284
23.901 3.72 20 40.1702  2.243
24.992 3.56 50 1 0 1 41.3239  2.183
26.426 3.37 12 1 -1 1 42.6954  2.116
28.327 3.148 4 0 -1 2 45.6908  1.984
32704 2736 4 0 -3 1 46.8904 1.936

I

85
50
85
25
95
65
20
12

H k I 20 dd) I h k1
a1 2 2 479948 1894 6 1 3 2
10031 48595 1.872 8§ 1 4 1
2 0 0 49.6403  1.835 6 1 -1 3
11 2 511908 1783 4 0 5 0
1 31 53.9549  1.698 8 -1 -1 4
2 0 2 544403 1684 20 1 5 0
0 4 0 552219 1662 25 3 0 2
2 2 0 569348 1616 16 1 -5 1
2 11 581938 1584 4 2 0 4
12 3 60.1533 1537 8 -1 5 2
2 3 1 62.5849 1483 100 3 -3 1

© 2016 International Centre for Diffraction Data. All rights reserved.
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TABLE

11T

RESULT OF THE DE-HYDROXYLATION TESTS

Mass loss (gms)

% mass loss=

(mass loss*100/original mass)

Mean % mass loss

(+ standard deviation)

Degree of de-
hydroxylation, dtg

sample | sample 2 sample 3 sample 1 sample 2 sample 3
LOI 42.03 42.58 41.90 14.01 13.91 13.97 13.96+0.04
550@2hrs 22.64 22.90 22.43 7.55 7.63 7.48 7.55+0.06 54.08
600@1hr 20.84 20.44 21.75 6.95 6.81 7.25 7.00£0.18 50.14
600@2hrs 32.99 34.08 3291 11.00 11.36 10.97 11.11+0.18 79.58
650@1hr 32.09 32.57 34.18 10.70 10.86 11.39 10.98+0.29 78.65
650@2hrs 38.11 37.63 38.53 12.70 12.54 12.84 12.69+0.12 90.97
700@1hr 38.13 37.17 39.09 12.71 12.39 13.03 12.71£0.26 91.05
700@2hrs 38.52 39.02 39.04 12.84 13.01 13.01 12.95+0.08 92.77
750@1hr 40.28 39.59 38.56 13.43 13.20 12.85 13.16+0.24 94.27
750@2hrs 39.15 39.10 39.11 13.05 13.03 13.04 13.04+0.01 93.41
800@1hr 36.33 37.05 36.34 12.11 12.35 12.11 12.19+0.11 87.32
800@2hrs 36.56 37.16 36.74 12.19 12.39 12.25 12.2840.08 87.89
TABLE IV
SAI AT 28 DAYS OF CURING

Calcining Comp. stress 1 Comp. stress 2 Comp. stress 3 Mean stress Adopted mean SAI

parameters (N/mm”"2) (N/mm”2) (N/mm*"2) (N/mm”"2) stress (N/mm”2)*

550@2hrs 33.85 28.17 32.05 31.36 32.95 73. 84

600@ 1hr 35.37 36.42 34.62 35.47 35.47 79. 48

600@2hrs 31.67 37.7 36.02 35.13 36. 86 82. 60

650@1hr 32.77 39.1 36.87 36.25 37.99 85.12

650@2hrs 36. 82 32.57 39.52 36.30 38.17 85.54

700@1hr 45.85 42.55 33.87 40.76 44.20 99. 05

700@2hrs 37.22 37.2 39.85 38.42 38.09 85.36

750@1hr 32.95 38.75 36.32 36.01 37.54 84. 11

750@2hrs 36.07 36. 15 38.95 37.06 37.06 83. 04

800@]1hr 31.62 23.6 30.4 28. 54 31.01 69. 49

800@2hrs 33.22 32.42 28.12 31.25 32.82 73.55

Cement only 38.90 44.75 44.5 42.72 44. 63 -

*ASTM 311 specifies that the range of the three compressive strengths should not be higher than 8.7% of their mean. Otherwise, the mean of the two closest

compressive strengths is adopted, the range of which also must not be higher than 7.6% of their mean

TABLEV
RESULT OF CHEMICAL ANALYSIS ON THE CALCINED KAOLINITE-RICH CLAY
Chemical constituents CKC (%) ASTM C618-12 requirement for pozzolans
Si0, 41.08 SiO2+ALOs+Fe203;270%
ALOs 52.86 } 95.22
FeOs 1.28
CaO 3.00
MgO 0.10
K>0 0.12 1. 5% max
Na,0 0. 06 1. 5% max
P>0s 0.03
SO; 0.12 4% max
LOI 1. 16 10% max
Total 99. 81
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DTA /(mW/mg)

Peak. 128.4 °C, 1.404 mW/mg

0.5

0.0 4

-0.5

-1.0

Peak. 600..1°C, 0.565 mW/mg

Peak. 1066..5 °C, 1.11 mW/mg

Peak. 10011 °C, -0.2169 mW/mg

200 400

800 1000 1200

600
Temperature /°C
Main _2014-11-1020. 12 User. Kaolin Analysed.
Instrument NETZSCH DTA 404 File C. \ngbwin\ta\data5\Caolin 6-11-2014.
Project DsC Reference Empty,0. 000 Mode/type of meas. DTA /
Identity Caoli Material Caoli Segments 1/
Date/time  06/11/2014 Corr. /temp. cal /DTA 10K air 8-5-07. Crucible DTA/TG crucil
Laboratory DTA Sens. file DTA air 10K 8-5-07. Atmosphere Rt et e
Operator AbiodunJeged Range 32/20.0(K/min)/125 Corr/m. range 000/5000
Sample Caolin , 15.000 Sample car. /TC DTA(TG)HIGHRG 5/
Fig. 3 DSC/TG result of the kaolinite clay
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