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build their nest. There are several types of clays; assumption has been made that this insect

called potter wasp has an instinct to choose fine clay to build their nest. Thus the idea of this

research 1s to prove that either the clay use by the potter wasp is the fine clay from the
hypothesis. This project will be focusing on experiment and analyzing on the clav isolated. There

are also several step involve before the experiment will start such as identification, sampling,

washing and lastly analyzing. This report will represent in details on the introduction about the
project which 1s to briefly about the study, the problem statement, the objectives and

methodology used in conducting the experiment.
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CHAPTER 1
INTRODUCTION

1.1 Background of Study

Technology of ceramics is rapidly rising in today’s science world. As a matter of fact,

there is devoted competition among the industrial nations to exploit this knowledge to the
fullest. Ceramic is define as any various hard, brittle, heat and corrosion-resistant
materials made by firing clay or other minerals and consisting of one or more metals in

~ombination with one or more nonmetals. Ceramics are primarily crystalline in nature.

Ceramic materials can be subdivided into traditional and advanced ceramics. Traditional

ceramics include clay-base materials such as dinnerware, brick, tile, sanitary ware,

electrical porcelain and clay pipe.

Ceramic is an art whose beginnings are shrouded in the past. This 18 not a unique sitvation
because it is easy to say the same thing about many of our new and revolutionary
technologies. The industrial revolution was made possible by advance furaces and heat

and ceramic materials were essential for thermal insulation of the various types

ﬂ'l“&'l“ nq"h,

.5 and engine. Figure 1 shows one of the applications of the ceramic.

Figure 1: Ceramics turbine



¢ up the vast majority of the earth’s crust. It remains the most widely

Clay minerals mal
used raw material for producing traditional ceramic products. Silicate and aluminum

silicate mineral are widely available to form the back bone of the traditional high-volume

made from the kaolinite as the essential ingredient along with feldspar and quartz which

is the far finest is mostly highly prized form of ceramic.

The raw materials for most of the ceramic came from mines and quarries, and these raw

ingredients were prepared for the thermal processes needed to convert them to usefu]
articles by crushing, washing, sieving and mixing appropriate formulations. Usually,
these naturally found materials were not pure, and the formulas had to take into account
the small fractions of naturally occurring and often variables impurities and minor

fractions.

Basically, there is an insect call as potter wasp, building its nest by using the clay. The
potter wasp is named based on the shape of the nest. The nest is build based on the
mixture of water and clay. There are around 3000 species worldwide. Potter wasps are

medium wasps which is about 9 to 20 mm (0.35 to 0.79 in) long. They are black with

kings. Potter wasps comprise the subfamily Eumeninae

white, vellow, orange, or red mar

in the family Vespidae.



1.2.1

1,2.2

blem Statement

Problem Identification
(]

finest clay used in forming the ceramic will exaggerate the price and

certain properties of the ceramic. In relation, the unigue insect nest, potter

wasp, build their nest by using clay. Therefore, a hypothesis is made that
the potter wasp nest 1s build by using very fine clay which is very costly to

obtain. This study 15 1o identify do the potter wasp build their nest by using

the fine clay and also to classity the type of the clay extracted from the

nest.

Significant Of the Project

Through this project, microstructure of the clay will be observed. Apart,

composition of the clay will also be examined. With this, it will be

possible to discover the type of the clay extracted from the nest.




1.3 Objective

nest. In order to complete the main objective, the clay extracted will be analyzed on the
microstructure and the composition of the clay. The result will be compared with the

kaolinite.

1.4 Scope of Study

The scope of study is mainly on analyzing the clay derived from the potter wasp to gather

information. The study will aiso give a basic knowledge and understanding the properties

of the tri-axial ceramic form by the finest clay.

1.5 The Relevancy of the Project

This project will require lot of test and knowledge. As a mechanical engineering, this

project will give an extra understanding regarding the material study during the process to

form, phase and also the properties of the ceramic. This study highlight the testing

method to identified the composition of the material, thus adding an extra knowledge

regarding the testing and the equipment used.



CHAPTER 2

THEORY AND LITERATURE REVIEW

Wasps are different from bees. C nwmpdmd to bees, wasps create a nest out of wood or mud

where bees make their nests from honey

very sensitive to light. Mostly, they eat caterpillars.

Mud-dauber wasp, mason wasp or known as potter wasp is classified in Eumeninae

t1] [2]

subfamily under Vespidae tamily . The potter wasp is different with the other wasp in

They are using mud or clay instead of mash woody fiber or pulp ',

The szr wasp forms a blob of clays by using its mandibles before carrying it to the nest

I8 Research shows that the potter wasp does not appear to mix its saliva with the
collected soil. The soils collected are also does not mix with the any organic substance

when building their nest 4

Figure 2 below show the image of the potter wasp nest
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Figure 2: ilrrmw of Potter wasp nest 5)




Mostly, the nest can be found under the roof space of outhouse, on walls of houses, under

piles of wood, or fire-place cowls. Based on research, the location of the nest does not

the material far from the location of 1ts nest. The location of globules 1s being collected
indicates that the wasps have some constancy in their direction of flight \*". Figure 3 and

figure 4 below shows the image of the male and female potter wasp.
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Natural clay minerals are well known and familiar to mankind from the earliest days of
Id, high

or ion exchange, clay materials are strong candidates as

sorption properties and potential

adsorbents!”!. C lay materials possess a layered structure and are considered as host
materials. Thev are classified by the differences in their layered structures. There are
several classes of clays such as smectites (montrorillonite, saponite), mica (1llite),

kaolinite, serpentine, pylophyllite (talc), vermiculite and sepiolite! 11,

Clay minerals are among the most important minerals we know or have ever known since
) | ' ey oy iy ¢ b i b) [8] g waptrese v el T
they form the basis of pottery and building bricks 1B The properties of clays are

determined by the fact that they are tayer materials. They are a subgroup of the layer

silicates ¥, In general, the clay minerals are hydrated aluminum silicates based on

T ' " Higd" i Yy 13 i " - T ,...uéu., | 3N I'm "h"g ".'I'_ | | " I...1""'_,|,""' b AT R | " oy .*'ll: o .
(81,05 )n sheets. Figure 5 exemplify the DTA curve for the kaolinite and montmoriilonite

which is one of the clay types.
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Kaolinite clay, one of the most versatile 1 ndustrial minerals, is mostly used as ceramic
raw material. coating and filler pigment for paper, filler for paint, rubber, insecticide and
also been used in manufacture formulation of medicine ?1, Mined kaclin usually contains

silica (quartz) as rrruum contaminant and Fe- and Ti- hf"“mmg minerals that nmpuﬂ color as

Figure 6: Kaolinite m icrostructure based on SEM image 1)

Kaolinite is the most common clays with 1:1 layer silicate with structure consist of

alternating layer of (5104) * tetrahedral combined with octahedral coordinated aluminum

ians 1. Kaolinite can be seen in white, brownish white, Grayish white, Yellowish white,

prayish green '




Figure 7 will illustrate the crystal structure of the kaolinite.
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+3 Water, H-O

Water exists in liquid, solid, and gaseous states. At room temperature, water is tasteless,
odorless and colorless liquid. Its melting point is at 0°C and boils at 100°C, The density
of water is 1000 Lw:.,mgf"m"‘ 31

(

o e ™
|II~""‘]"‘“"I

3

Figure 8: Structural Formula of water, H,0 '}

2.4Ethanol CH;CH,OH

Ethanol 1s an alcohol group a group of chemical compounds whose molecules contain a

hydroxyl group. It 1s a colorless liquid. Ethanol has melting point at —=114.1°C and boiling
. T . " o oL | | » - KA

point at 78.5°C. The density of ethano! s 0,789 g/ml. 3]

H H

Figure?: Ethanol structural formula CH3CHOH i3]
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2.5 Acetone (CH3)pC=0

Acetone is an organic compound. Several properties of acetone are colorless, flammable,

T » ol g " - l ko o - : """""“i'
and mobile, Acetone is classified in ketones. Density of the acetone xs 0.791 g cm .

. s e o |13
Acetone has a low boiling point 56.5 °C 13,

Chromatography solvents eluting order.
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CHAPTER 3

Methodology

n) Studies on Potter wasp and ceramic
o Journals studied online
o Research for related books and

articles

o Deciding the process and analyzes
o Deciding the Test and Procedure

N | ] i ] b | i | i | ol -] W | ] | | e | i | ] i S o] i i | | il e | o | ol | ol ] ] B o] | ot | ol i | e | W | e | o | el o] s ] | ] i | M | Pl | B | e ] | ] gl | ] | s | ] | i | il | ey b | o |l i
I
| W ] bl | ] | | W i i L o] ] | ] e o | ] | ] | O | | ] ] ] ]l | o | e e | PP e | o ] ] ] ]| ] | it | i | et 1 ] -] ] b | il | e ] | il | il e | ] o -] o ] o | e | | ] i | e |

¢) Conducting Tests

o Forming sample
o analyzing sample

d) Discussion

o  Comparison of data
 Objective achievement

Figure 11: Flow chart of FYP methodology
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3.2 Process Flow

3.2.1 Nest Collection

The potter wasp nest has been identified at the UTP main hall. Therefore,
in order to ensure that the consistency of the result and sample, the nest
witl be gathered at the same location.

J.2.2 Physical Selection
Basically, the nest is contaminated with an organism or other type of
substances. The physical selection is to remove the contamination as much
as possible before proceeding with the next step.

Apparatus;

IIIIIII

Procedure:

. The sample collected is weighted and the data is recorded.

2. Next, the sample collected is placed on a white plate (Firing/cover
plate).

3. Magnifying glass is used to magnify the sample to identify the
contamination.,

4. Tweezers 1s used to remove the contamination and the clean
samples are placed in the beakers.

3. Finally, the sample is weighted and the data is recorded.

13



3.2.3 Physical separation based on color differentiation

=

I'he third part 1s separating the clay from the nest into several parts by 1ts

be compared through specific characteristic with the kaolinite and with the
current clay use in the industry.

Procedure:

I. The clean sample again is placed on a white plate (Firing/cover
nlate).

2. Magnitying giass is used to magnify the sample to identify the
color differential between the samples.

3. Tweezers is used to separate the sample based on the color.

4. The separated sample collected is placed in the beaker.

5. Again, the sample is weighted and the data is recorded.




3.2.4 Washing

Washing part is a process to ciean up the clay n order to produce pure
clay. This part will undergo several processes such as dissoiving, filtration
with water dissolve and filtration with non-polar solvent.

Apparatus:

Filter Paper, Filter funnel, 150ml Beaker, Conical tlask, weighing scales,
measuring cylinder, stirring rod, Oven

Procedure:

. Weight the sample and record.

2. 1:4 volume ratio of the sample will be diluted 1n the distilied water
in a beaker. (Based on density of the solution)

3. The solution is completely stirred by using stirring rod.
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Figure 13: Filtration Process

§. The sample filtered will be heated 65°C to dry the sample.
‘solution in the flask 1s taken to drv and the sample is

6. 5ml of filtered
kept if there is change in the solution color.
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Figure 14: 5ml of Filtered solution (From conical Flask)

7. The sample is weight again and weight loss recorded.
8. Then, the washing process 18 repeated by using ethanol and
acetone. (Step 5 1s repeated by using 559C)

3.2.8 Examine

Examine is a part that the clay will undergo several testing and
observation. The testing might use several tool and equipment such as
XRE, XRD, SEM, EDX, Optical Microscope and other else that will be

discuss in the tool and equipment part.
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Figure 15: Flow chart for the experiment process



3.3

Yools/ Equipment

For this project, the tools and equipment use will only used at the washin g part

and testing. Most frequent equipment is the optical microscope which is use to

magnify images of small samples after the washing part is completed. The
Energy-dispersive X-ray spectroscopy (EDX) is use 1o determine the element of
the compound in the pure clay. In order to emphasis on the structure of the clay,
the Scanning Electron Microscope (SEM) is use to capture an tmages of the
sample by scanning it with a high-energy beam of electrons. Differential thermal
analysis (DTA/DSC) will measure relative changes in sample temperature during
heating. The graph from the DTA will be used to compare and evaluate the result

of the clay isolated with the commercial clay. For the firing process, an oven is

use to supply the heat to the clay. Thermogravimetric analysis (TGA) is used in

measuring weight loss during heating to be compared with the manually washing

process. FT-IR stands for Fourier Transform Infrared, the preferred method of
infrared spectroscopy. In infrared spectroscopy, IR radiation is passed through a
sample. Some of the infrared radiation is absorbed by the sample and some of it is
passed through (transmitted). The resulting spectrumn represents the molecular
absorption and transmission, creating a molecular finger prints of the sample.

FTIR is used to identify the unknown compound (based on group).
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5.4

’roject Schedule

Table 1 and Table 2 indicate the timeline for the work to be completed.

Table 1: Project activities and timeline planned for Final Year Project 1{(FYP1)
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3.5 Project Activities

Based on the project schedule there are several adjustments on the time frame due to
scheduling the lab and equipment to be used. However, the experiment conducted is still
on schedule as planned,

Table 3; Proyect activities
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CHAPTER 4

RESULT & DISCUSSION

4.1 Result
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Table 4 and Table 5 will shows the data recorded based on the procedures.

Taple 4. Data collection tor Red Color sample
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