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Abstract: In mineral processing industry, quality of minerals has to be 
measured in several stages of processing. In measuring the quality, obtaining 
accurate samples is of prime importance in representing the bulk material. 
There are number of sampling methods which are industrially used for mineral 
sampling. But each of these methods has their own weaknesses that make some 
of them inappropriate in using as the most suitable sampling method. Most of 
them are human biased. Some sampling methods have simple protocol, but 
their sample accuracy is low. More accurate methods require advanced 
instruments and involve high cost and more time. Any sampling method to be 
successfully used should not only be of highly accuracy, but should be simpler, 
more cost effective, less time consuming and easier to be applied in the field as 
well. If any sampling method with the above characteristics could be 
introduced, it will be a good substitute for many existing methods. Through 
literature studies combined with innovative ideas, it was possible to introduce a 
new sampling method. This sampling method developed has the characteristics 
of being simple and quick in operation, minimal effects due to segregation, high 
accuracy, lesser equipment usage, cost effectiveness and less bias to operator 
experience.
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1. Introduction the appropriateness of existing 
sampling methods which are used 
in the mineral processing industry. 
Generally, simple sampling 
methods have lesser accuracy than 
advanced methods. Although these

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 
accuracy of the sampling method 
used to obtain the representative 
sample. It is essential to consider
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advanced methods are of a higher 
accuracy, they are much

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.

sieved separately using 250, 355 
micron sieve set and, a few particle 
size ranges were colIected.Then, 
Ilmenite and Quartz were mixed 
together using the regular mixing 
procedure.

2.2 Testing on existing 
sampling methods.
2.2.1 Cone and quartering 
method
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.

1.1 Objectives

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.

2.2.2 Grab sampling
Two mineral samples were 
required to be prepared for the 
material mixture to be sampled. It 
was decided to choose Quartz and 
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. Mixing 
was carried out using a ruler. After 
mixing, the material samples were 
collected by grabbing from 15 
randomly selected points and 
mixed to one sample.

Then, the Quartz and Ilmanite 
samples were inspected visually in 
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
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3. Results2.3 Testing of New Sampling 
Method

3.1 Results obtained from 
Mixture 14"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.
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Figure 1: Normal distribution curves 
with standard deviation related to 

actual mean of sample (0.5) for particle 
size range 250-355pm

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 250-355pm

Final 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
(orange/blue). Then the paper was 
placed
microscope. After focusing well, 
image was captured using a digital 
camera. Grain counting was done 
for samples with the aid of 
captured image.

3.3 Results obtained from 
Mixture 3colour paperon a
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Figure 3: Normal distribution curves 
with standard deviation related to 
actual mean of sample (0.5) for particle 
size range 125-250pm
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4. Discussion mineral is little larger than the 
majority mineral, segregation of the 
mixture can be increased. However, 
in both stages the new sampling 
method
comparatively more representative 
samples than other two sampling 
methods.

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

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

has provided

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 
methods have changed their 
positions with respect to each other. 
The variation could occur due to 
errors occurring at the stage of

because

Based on the results obtained, the 
new sampling method has 
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 (250-355pm) 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.

lesser standard

collectedare

sample preparation, 
sample preparation is done at the 

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