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Abstract: Exploitation and utilization of extremely pure vein Graphite in Sri 
Lanka have been known since seventeenth century. Sri Lanka is rich with high- 
purity variety of lump graphite.. The graphite mineralization is more noticeable 
in the south western part which is underlain by granulitic facies of high-grade 
metamorphic rocks belong in the Highland Complex (HC) of the island. Past 
mining sites were identified through the literature survey, collection of 
historical data and field investigations. Hundreds of abandoned mines and pits 
were identified throughout the region. Veins found in this region follow the 
direction of foliation pattern, fold axes and the fracture pattern. Foliation varies 
from 320° to 340° bearing and fold axes in major anticlines and synclines also 
follow the same directions Major fracture patterns are in a direction which 
varies from 40° to 70°. General dips of the veins are around 45°. Vein thickness 
varies from 10cm to about Ini (lenses). Some of the major veins found in the 
area show over 90% carbon content. Three major areas have been identified as 
most suitable locations for further investigations to be followed by mining. 
They are Aluketiya-Meegahatenna, Delgoda-Kalutara and Watareka-Padukka.

Keywords: Vein Graphite, anticlinal structures, Foliation Pattern, Fold
Axes, Fracture pattern

1. Introduction accuracy of the sampling method 
used to obtain the representative 
sample. It is essential to consider 
the appropriateness of existing 
sampling methods which are used 
in the mineral processing industry. 
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Measuring the quality of a whole 
material is done by obtaining 
representative samples from the 
bulk material and by sample 
analysis. Practically, these analysed 
values deviate from the actual due 
to heterogeneity of the material 
involved. The fundamental 
for the difference between actual 
value and the analysed data is the

reason
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Generally, 
methods have lesser accuracy than 
advanced methods. Although these 
advanced methods are of a higher 
accuracy, 
complicated in operation with high 
equipment usage as well. Most of 
these sampling methods are biased 
to the operator's experience. Thus, 
the necessity of a sampling method 
with more representative sampling 
and with a. simple and faster 
procedure and less equipment 
usage has emerged.

simple sampling order to get get an idea about their 
grain sizes. Quartz was crushed 
using a Tema mill to reduce the 
grain sizes. Both sand samples were 
sieved separately using 250, 355 
micron sieve set and, a few particle 
size ranges were collected.Then, 
Ilmenite and Quartz were mixed 
together using the regular mixing 
procedure.

they muchare

existing2.2 Testing 
sampling methods.

on

2.2.1 Cone and quartering 
method1.1 Objectives

Clean piece of paper was laid on 
the table and the material mixture 
was poured on to paper using a 
funnel as forming a uniform conical 
pile. Then the cone was spread 
radially from the centre to form a 
flattened disk of material. After that 
the disk was divided into equal 
quarters using plastic plate. One 
pair of opposite quarters was 
removed and the remaining pair 
was selected as the sample and 
same procedure was done once to 
the selected sample. After 
quartering the sample one pair of 
opposite quarters was removed 
again and remaining pair was 
selected as the final sample.

The main objective of developing a 
new sampling method is to ensure 
higher accuracy with less operator 
bias, minimum equipment usage. It 
is also intended to study the 
mineral properties affecting the 
accuracy of sampling methods and 
also to study the best sampling 
method for certain mineral 
mixtures.

2. Methodology

2.1 Preparing mineral samples 
for testing.

Two mineral samples were 
required to be prepared for the 
material mixture to be sampled. It 

decided to choose Quartz and
2.2.2 Grab sampling

was
Ilmenite sand as mixing materials 
which can be easily distinguished 
from each other.

The material mixture was placed on 
clean piece of paper and it was 
homogenized by spreading the 
material diagonally along the paper 
starting from each corner. MixingThen, the Quartz and Ilmanite 

samples were inspected visually in
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for samples with the aid of 
captured image.

carried out using a ruler. After
were

was
mixing, the material samples 
collected by grabbing from 15 
randomly selected points and 
mixed to one sample. 3. Results

3.1 Results obtained from 
Mixture 12.3 Testing of New Sampling 

Method
2S0 J5S(wiihoctu.lmean O S)

*•6
0 0457420 5X31-34"x2" rectangle was drawn on an 

A4 sheet using a marker pen and it 
was divided into l"xl" squares. 
Four l"xl" squares were cut off 
along the inner edges of marked 
lines using a paper cutter. Then, 
that sheet was placed on another 
A4 sheet. After that the material 
mixture was placed on the sheet 
and it was spread over the 
rectangle once from each sides of 
the rectangle using a ruler. Then, 
the A4 sheet which was on the top 
was gently lifted up with material 
mixture allowing material which 
was on the removed squares 
remaining on the under-lying sheet. 
The remaining material was 
selected as the final sample.

N i 1
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Figure 1: Normal distribution curves 
with standard deviation related to 

actual mean of sample (0.5) for particle 
size range 250-355f.im

3.2 Results obtained from 
Mixture 2
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Figure 2: Normal distribution curves 
with standard deviation related to 

actual mean of sample (0.6) for particle 
size range 250-355pm2.4 Grain counting for obtained 

samples
3.3 Results obtained from 
Mixture 3Final samples which were obtained 

from each sampling method were 
proceeded to grain counting. Small 

. amount from sample was collected 
to a spatula and it was placed 
gently on a colour 
(orange/blue). Then the paper 
placed on 
microscope. After focusing well, 
image was captured using a digital 
camera. Grain counting was done

12S-2SO(wrilh actual mean OS)
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paper
was

platform of the
Figure 3: Normal distribution curves

with standard deviation related to 
actual mean of sample (0.5) for particle 

size range 125-250/tm
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average particle size of minority 
mineral is little larger than the 
majority mineral, segregation of the 
mixture can be increased. However, 
in both stages the new sampling 
method

4. Discussion

It was observed that there is a 
problem of adequacy of sampling 
methods which are used in the 
mineral
Therefore, the need of a 

having
accurate,quick, simple and less 
equipment usage has immersed.

has provided 
comparatively more representative 
samples than other two sampling 
methods.

processing industry, 
new

method more

5. Conclusions

Generally, when a material mixture 
is placed on a plate, the mixture 
segregates to a certain amount. 
Mixing the material with rolling 
along each side of the rectangle was 
a means of minimizing that 
segregation error. In the new 
method, extraction and delimitation 
errors have been eliminated with 
the ability to collecting the under 
laying material as well. Here, 
samples
systematically. Therefore, the 
sample selection can be more 
accurate. The other advantage of 
the new method is that the material 
mixing and separation can be easily 
done. Thus, the new method is less 
biased on operator's experience. 
When we consider about final 
results, more accurate samples can 
be obtained by the new method 
with respect to other two methods. 
But the accuracies of other two

Based on the results obtained, the 
new
presented 
deviations than the other two 
sampling methods. Therefore, It 
can be concluded that new method 
is more appropriate than grab 
sampling and conning and 
quartering for a mineral sand 
mixture of Ilmenite (250-355pm) 
and Quartz (250-355jim) which has 
mixed in 1:1 or 3:2 (Ilmenite : 
Quartz) volume ratios and mineral 
sand mixture of Ilmenite (125- 
250pm) and Quartz (125-250pm) 
which has mixed in 1:1 volume 
ratio.

sampling method has 
lesser standard

collectedare

methods have changed their 
positions with respect to each other. 
The variation could occur due to 

occurring at the stage of 
preparation, because

errors
sample
sample preparation is done at the 

time for all methods. Andsame
also when the proportion of one 
mineral is higher than the other and

Page 29
6R.6 0013



Proceedings of ERE 2013

ReferencesAcknowledgements

Allen, T. (2003). Powder Sampling 
and Particle Size Determination. 
Amsterdam: Elsevier B.V.

Arthur F Taggart; Henry A Behre; 
et al. (1945). Handbook of mineral 
dressing: ores and industrial 
minerals, First Edition. New York: 
John Wiley & Sons Inc.

Barry A. Wills, Tim Napier-Munn. 
(2006). Wills' Mineral Processing 
Technology, Seventh Edition: An 
Introduction To The Practical 
Aspects Of Ore Treatment And 
Mineral Recovery. Oxford: 
Butterworth-Heinemann.Khan, A. 
(1968). MSc Thesis. Yorkshire, rd 
University.

We will take opportunity to extend 
our regards to Dr. S.Karunarathne, 
Head, Department of Earth 
Resources Dr.Engineering, 
A.K.M.B Abeysinghe, Research 
Project coordinator and the 
academic staff for facilitating this 
work. We would like to offer our
gratitude to Mr. L.P.S Rohitha, 
senior lecturer for his guidance and 
motivation. Special thanks are due 
to Mr. W.W.S Perera, Technical 
Officer and Mr. S.D Sumith, Lab 
Assistant and all non-academic 
staff of Department of Earth 
Resources * Engineering 
University of Moratuwa.

of

Page 306R.E 2013


