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EXECUTIVE SUMMARY

The nanoparticles for the mask application project, an industrial collaboration project
between EMZI Holdings Sdn. Bhd. with School of Chemical Engineering, UiTM Cawangan
Pulau Pinang located inside the campus. This project is a new idea of an invention that serves
for the community benefits and could increase more knowledge on how the use of
nanoparticles can affect the level of bacteria protection when it is applied as a medium in the
mask. Not to mention, this project might act as a learning area for chemical engineering
students, in becoming an entrepreneur or at least increase own interest in creating a business
that applies the knowledge of this specific course taken. This project must follow precise
temperature control to reach optimum level for higher percentage of reaction to occur. This
project consisting of two main materials which are copper (ll) and silver nitrate in producing
the nanoparticles. Combining agents that are used for trying and error operation is ethylene
glycol, polyvinylpyrrolidone and hexane. Assisting and taking part in the project along with two
of degree students, Nor Fatihah binti Roslan and Kamelia binti Kharuddin. This project has

taken place in laboratory 2 of UiTM Pulau Pinang branch.

Throughout the operation of this project, two extra researches were conducted in favor
for the participation in a conference. Each research is mainly in relation to air pollution with
Covid-19 based on analyzing a list of numerous data by using different methods. The first
research journal entitled ‘Air quality assessment using OpenAir in Seberang Jaya, Penang
During Movement Control Operation (MCO)’ for the Virtual Colloquium Series 2020-2021:
International Symposium on Environmental and Green Chemistry for Sustainable
Development 2021 (EnvChem 2021). Analysis was conducted to observe varieties of major
air pollutants as it is believed that the implementation of MCO affects the amount of air pollution
being released. Subsequently, a research journal entitled ‘The relationship between air
pollution and Covid-19 related cases/deaths: A case study in Klang Valley, Malaysia’ for the
5th International Conference on Global Sustainability and Chemical Engineering (ICGSCE
2021). Further analysis of variety of data gained with the use of ANN machine to prove the

effects of air pollution with the spreading rate of Covid-19.
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1.1

CHAPTER 1
INTRODUCTION TO PRACTICAL TRAINING

Introduction

This internship program is a mandatory course that must be done by all students of the
Chemical Engineering before finishing diploma of Faculty of the Chemical Engineering,
EH110. To complete this course, undertaking internship requirement must be fulfilied
to enable graduating from the university. Industrial training helps students to gain work
experiences that are in relation to the course taken in its’ professional development
prior to graduation for the diploma taken. The internship consists of 16-week duration
allocated at any chosen job offered for training by the students themselves. There is
no limitation inflicted towards all students, whether they may work in government

agencies or private organizations.

I, Tengku Shamim Amelin Binti Tengku Zahidi (2018421944) has started to work in EMZI
Holdings Snd. Bhd. as an intern under Ts. Mohamed Syazwan Bin Osman as the
supervisor allocated in UiTM Pulau Pinang starting from the 22" of March 2021 until 16"
of July 2021.

Objectives of Industrial Training

The objectives of the industrial training are as listed:

l. To attain the requirement for the students to graduate from this course
Il. Apply theories learnt in classroom in working conditions

lil. Improve communication and management skills

Iv. Improve students' confidence after graduation
V. Improve both soft and hard skills
Vi Acquiring work experiences
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CHAPTER 2
INTRODUCTION OF COMPANY

Figure 1. EMZI Holdings Sdn. Bhd. company logo

Company’s Background

The EMZI Holdings Sdn. Bhd. was officially established back on the 22™ of October
2015 by a wholly Islamic Bumiputera owned company registered under Suruhanjaya
Syarikat Malaysia (SSM). The head office was pinpointed at No. 5 & No. 6, Tingkat 1,
Jalan Bank, 08000 Sungai Petani, Kedah Darul Aman. The two-existing branches of
EMZI Health Science Sdn. Bhd. are located at H-1, Persiaran 2/1 Kedah Halal Park,
08000 Sungai Petani, Kedah and the EMZI Holdings Sdn. Bhd. (Selangor) at 92A,
Jalan BP 7/8, Bandar Bukit Puchong, 47100 Puchong, Selangor. EMZI Holdings Sdn.
Bhd. is more focused and specialized in products that are related to healthcare
products, event management services and general trading. For the marketing of the
product, itis mainly using single level marketing or online marketing method through a
list of subsidiaries. This company thrives in creative and innovative ways in producing
products that are based on continuous research of all sorts and make certain that the

products are all safe and accepted throughout the community.

Furthermore, this company is quite active in contributing towards the community, in
which the idea of having and carrying out industrial collaboration with UiTM Cawangan
Pulau Pinang, Permatang Pauh campus. The collaboration between EMZI Holdings
Sdn. Bhd. and UiTM was established in the year of 2020, under the EMZI — UiTM
Nanoparticle Colioids & Interface Industrial Research Laboratory (NANO-CORE)
under School of Chemical Engineering, College of Engineering, UiTM Cawangan



Pulau Pinang. One of the biggest projects done is the Microfarm@FKK project, under
the Micro Industry Hub (MIH) program managed by Business Innovation and
Technology, Commercialization (BITCOM) UiTM in 2021. This project was conducted
in applying the concept of smart and precise agriculture method inside the campus and
to see its impact to the local community. This project also in collaboration with the
Federal Agricultural Marketing Authority (FAMA) Seberang Perai Tengah Office, on
the process of commercializing the crops produced later from this project. This project
also has direct supervision from the Student’'s Affair Division (HEP) and Research,
Industry, Community and Alumni Network Division (PJIM&A), UiTM Cawangan Pulau
Pinang on the development of student’s social and entrepreneur development.

Then, the invention of nanoparticles for face mask project was born, under Ts.
Mohamed Syazwan Bin Osman managed by the two degree students, Nor Fatihah
binti Roslan and Kamelia binti Kharuddin of Facuity of Chemical engineering UiTM
Pulau Pinang in 2021. This project will be subjected at laboratory 2 UiTM Pulau Pinang.

Figure 2. Laboratory 2 UiTM Pulau Pinang



Figure 3. Collaboration between EMZI Holdings Sdn. Bhd. with UiTM Cawangan Pulau
Pinang

2.1 Vision & Mission
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2.3 General Rules & Regulations

Required to comply with any general rules, procedures, regulations, and agreements currently
in force on or that which may hereafter be introduced / made by the company covering terms
and conditions of service, discipline, misconduct, security and any such matters which affect

oneself present and future employment/internship with the company.

2.4 Confidentiality

Under no circumstances, divulge to any person or organization outside of the company a
secret or information in connection with the business, operation and activities of the company

which may acquire during or incidental to employment/internship in the company.

2.5 Conduct & Discipline

Expected to observe discipline and conduct oneself in the manner that will always project a
good image of the company. Acts of misconduct which are likely to result in the termination of
service without notice include dishonesty, absent without leave or permission, persistent
lateness, and such others as may bring the company or the company's employees into

disrepute.[1]



2.6 Job scopes of Industrial Training

Listed below are the scopes that | was exposed throughout my internship that are in relation
to my field of study, Chemical Engineering. The exposures given on these scopes are in the
form of lab sessions, research, reading material, writing and slide presentation. The scopes

are:

OpenAir application
Nanoparticle lab
Conference

Data analysis
Research journal
ANN machine

EMZI Sdn. Bhd. has its own fixed hours. However, there are differences between the

company’s main office base and UiTM Pulau Pinang base. Below is the schedule on

working hours:

EMZ] Sdn. Bhd. offices

UiTM Pulau Penang

Working day

Monday to Friday

Monday to Friday

Working hour

9am to 6pm

8am to 5pm

2.7 Industrial Training Schedule

| No.

Scope

Start Date

Finish Date

Training Period

Introduction to management
and organization

Briefing on roles and
responsibilities

Briefing on rules and
regulations

Touring around the working
space

22.03.2021

26.03.2021

1 week

Learning to operate OpenAir '

application

Air pollution analysis
Journal writing on OpenAir
air pollution

22.03.2021

10.06.2021

11 weeks




EnvChem 2021 conference
participation

Searching nanoparticle
production methods

Try and error lab sessions
Characterization of
nanoparticles

Taking notes of lab progress

24.05.2021

15.07.2021

8 weeks

Learning to operate ANN
machine.

PM10 and PM2.5 pollution
analysis

Journal writing on Covid-19
and air pollution

ICGSCE 2021 conference
participation

21.05.2021

01.08.2021

11 weeks
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CHAPTER 3
INDUSTRIAL TRAINING ACTIVITIES

3.0 Process Flow

3.0.1 Process Flow of Production of Nanoparticle using Silver

Nitrate and Copper (ll).

Prepare Materials and Instrumentations

Measure the amount of Polyvinylpyrrolidone powder and Ethylene Glycol solution

Dissolve Polyvinylpyrrolidone (MV:10000) in Ethylyne Glycol solution in heated
three-necked flask with continuous stirring and bubbling of N,

Adding Cu(OAc),.H,0 in EG and AgNO; drop-by-drop in the heating three-necked
flask

Continuous bubbling of N, during the Ag shell fabrication

The reagent is cooled rapidly using a water bath

Product solution were centrifuged three times

Precipitates collected and redispersed in deionized water

11



Figure 5. Materials: Ethylene Glycol, Polyvinylpyrrolidone, Silver Nitrate and Copper (1)
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Figure 6. Measuring Polyvinylpyrrolidone, Copper (l1) Acetate and Silver Nitrate using
analytical balance
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Figure 7. Measuring Ethylene Glycol solution using beaker and measuring cylinder
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Figure 8. Reagent in heating three-neck flask with continuous stirring using magnetic stirrer
and continuous flow of bubbling nitrogen
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Figure 9. Cooling the reagent with water bath (Digital Ultrasonic Cleaner)
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Figure 10. Centrifuge the reagent
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Figure 11. Removing access unwanted liquid from the nanoparticles formed

18



3.0.2 Process Flow of Air Quality Assessment Using OpenAir in
Seberang Jaya, Penang During Movement Control Operation
(MCO)

1) Briefing on the project

2) Acquiring knowledge and skills intilizing OpenAir software application

3) Collecting needed data for the research study from Department of Environment
Air Pollution Sector

4) Undergoing air pollution analysis using OpenAir software

5) Collecting research results generated from the OpenAir application

6) Writing journal

7) Submission of journal and video presentation

8) Participation in EnvChem 2021 conference event

19



3.0.3 Process Flow of The Relationship of Air Pollution and Covid-
19 Related Cases/Deaths: A Case Study in Klang Valley,
Malaysia

Abstracts submission to the conference organizer

Analysing results
Writing manuscript

3.1 Brief daily/weekly activity

Week 1

On the first day, | met up with Supervisor, Ts. Mohamed Syazwan Bin Osman
for a briefing on the company’s background, job scopes as well as on the rules
and regulations that must be followed. Getting a quick touring around the
workplace to familiarize with the working environment. Getting to know some
of the working colleagues and introducing myself to them.



Figure 12. Department of Chemical Engineering working environment in UiTM
Pulau Pinang

Next, there was a briefing on our first mini project which is entitled “Air Quality
Assessment Using OpenAir in Seberang Jaya During Movement Control Order
(MCO)”. Thousands of lists of data are given for me to rearrange and separate
them in following certain categories such as for each state and district
throughout Malaysia. The data contain the concentration of all six main
pollutants namely PM10, PM2.5, CO, NO2, SO2, and 03 during Movement
Controf Order (MCO) from the start of MCO which are from18th of March 2020
to 31st of May 2020 by hourly each day. Not to mention, | was assigned to write
formal letters to the Department of Environment in requesting the wind speed
and wind direction data as well as communicating with them into convincing for
the demanded data as there are certain regulations that must be followed to
acquire these data.

21
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Figure 14. Formal letter to DOE in requesting needed data

My supervisor assigned Miss Khairunnisa Khairudin as my instructor to teach
me how to use the OpenAir software for this first mini project. For certain days,
| was trained to use OpenAir and learn to produce statistical figures by just
using coding. Later on, | started to undergo tutorial OpenAir 2021 Part A with
Miss Khairunnisa Khairudin.
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Figure 15. OpenAir Software application

ttrGduction &
a OPENAIR

Figure 16. Tutorial OpenAir 2021 PartA

Week 2

On the second week, | received a reply from the DOE of my demanded
research proposal prior handing over the needed data. Then, | have been
instructed to write a short research proposal for DOE team. Before starting to
write, | was asked to learn the format of research proposal from Miss
Khairunissa Khairudin. Throughout this week, | spent most of my time writing
and researching on literature online such as related journals and articles that
can help with my research proposal writings.

26
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1.0 Title of the stedy

A quality modeling asseeement using opeodic in Malaysia before and aftes COVID-19
penkemic

2.6 Background of study

Ais poliution problem in Malaysia bias become incroasingly more serious o ihess past few
yeurs eemilied in the modernization growth which Inchudes the emission of pollutasts from motor
wehieles, powser plant, indusirial, and more.[1] Nel to acntionod, Mataysia bas heen greatly affecied
with haze problem from Indonesia with their slast and bum practice expeciatly by farmers thay
graduslly Blown sad entering Malaysia™s temiory by the wind from Indonesin 2] Due
inereasingly bigh amounts of wir polivtion problem in Malaysia, it s devided to noslyze deeper onio
e devel of air poltution in ifforent arcs or parts of Maduysla as well us determining the source of
il ihe existing polhutanss whether it sy be from iodusicial pants of the specifis ares or elsswbere,

o saalyzing sir poflutions levels with the we of dutn
{DM3E),

The igation will be anderg leisty using openAir softwire in investigate it seliability

buined from Dep of E

3.8 Problem statement

Dt 10 rocent ghobal theat COVID-19, Werld Heatih Organization { WHO) ansounced Public
Health Emergency of dutemational Concers (FHEIC), COVID-19 pandemic has been spreadling
thie workd that wies orgially from Wuban, Hebei Province, People's Repwblic of China

i late 2D19. Malaysia was Just affocted with COVID-19 cases om 25% Jazmary 2020 2nd the cases
Iy & Through Astuysin, As the tmses & in alaening pece, # wges the

Mlalaysian government 3o inke several measunes 1o controd the cases and eveanally planving on
ssopping 4t from spresdmg. One of e mujor steps tken by the govermmcst members is the
implemeniasion ol Moveren Control Order iMOD), his” main objective is o korinste the soncce
of COVID-19 putspread which lesding the teduction of cawes ull srousd Malaysia, As MOU
operatinnal poriod, the amount of citizeas sutivities ouside home has idrastically seduced s 2
consoquence af several rales implemented much 03 solcly only wllowing csscuiial business to

29



wperaly, several industries mus be fod whtich subsantially minimize waflic donsity and the
selense of indusirinl pufluns 3] A more detailed amalysis of v new level of air pollution
i certain area in Mal using spenAir bas yet to be known, Thers are 6 criteriz

i based or Awr Polllant Index LAPI) that wilk be evaluated naowdy, carbon momoxide,
ground-fevel azone, PM; «. PM ., sitrogen oxides, and sulfur divxide.

4.9 Objectives of the stydy

*  Studying the effects of Movement Control Opder (MU0} towands the amount of air pollution
relosed snte the environment
»  Anadyzing sir poliution inta s degper Jevel with variety of inpu From epenAir dats fself

£.0 Litersturo review

4.1 Air potlution

Air pollution is knewst 10 be one of the worst environmental problem faced
throughout the whole world that started i the tweny=Tist century tha wre dageing
sinee then, Air pollution probilem would resslt i o sosjor health eoncerns thin is
alstming Yeading to plohad threat 10 humen health and wellaee Most populsr diseases
caused by pothuied air are known to bie casdivvaseular disgase (OVID), Bn fact, 2 s the
Ieading couse of deaths worldwide as it is estimated that 17.9 million die trom CVD
wvery year conlributed 1 31% of all deaths involved, Unforiunately fur the case in
Malaysia, similarly CVD is also the Teading emsse of dosth with o mueh highes wie
which ane 35% of tolid deaths. The dove for studying air pollulion 15 Hs' sigmificam
ampact tewards buman falth thay evenidly will affoct the value of healih bunden.
eatirely. With the sapid ic growth, ind dization and haze cpisodes
combined has degraded ur air quality.[43
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8.2 Carbon moniside

€0 is 2 volorless, odorless gas which can be haamfol if inhaled in large
amennts, Outdoor CO comes from vehicles and machinery that burn fossil fuehs which
are then rebeases it bt the sueronisding air, The highe the conceniraiinn af CC inhated
the lower the concentration of oxygen i the blood sincam, Eventuxlly, high Jevel of

0 pricn gan cause dixgs “ and even death.
High bevel of €400 is not bikely $o occur outdonr, however people whh beant discases arc
oore valnerable, Bven fiy 4 shoragom exp 16 Bigh U0 would lead 10 insafiicient

axygen i the heart aad chest pain knoan 2 angine {3}

5.3 Ground-level saone

The existence of grousd-level ozons i Tormad by chomical renctions between
oxides of nitregen (NOx) and volstile organie compounds (VOC). The emission of
poltatants from many sources Trom human acivities reacts with e presesce of
sunlight will forin the ozone. Geserally, the cotisianprion of ozoae in the aiy could har
the huan heabh and well-beings. People with asthraa, ehiklien. old age, active

} ow intake nitiems aee meR yolnerable 1o the oxp Mot e,
Bigh exposute of ozone conld herm vepetation esporially in growing seasor and even
geosysiems.f6]

5.4 Particulme matter (PM s and PMs)

M refens to mixturcs of solid particles widh different sizes and shapes sch as
Aust, dirt, soot und more. M comes from construction sites, unpaved roads, fivlds,
smokestacks or fires, PMu, is particles with 10 micronserer or smalicr in size and PM:
s pamticles with 23 micromiter o soalier. These partides sre smull enough oo be
nhaled and poss » groet tisk of bealth concems as & may caters decp into hengs rnd
even e blopdareams, Towsrds the envitoamenl, PM coull wke pan in the
devel of reduced visbiliy (haee) §7]

31



55 Nitrogen oxides

The most reactive gases from group nilropen oxides (NOx would inchide
nitrogen dinxide, niteous acid and nitric scid, These pollutsets produce from the
burning of fossil fuels emired by vehleles, power planss and off-road equipment. The
inhalstion of high level of nitrogen oxides will bathers the cespiratary system. Shord

geriod of exy sld petivate respiratory diseases whilé o Jonger pering of exposurs
sould lead to respiratery infections, Nitrogen oxides xauses acid rain, hagze as woll as
sutriest pollusivn in the effected unding envi 18]

5.6 Suifar dioxide

The combrastion of Yossi} fusls in powses plant und other industrial facilities 3s
the main soures of the production of this potlutant. Other small soueces woutd instude,
eatrseting melal from ores, natsal sowrpes, endssion of vehizles and more, Exposuie
10 i may lead fo sesparstory trvitateons, brenthing difficulties and contributing to PM
pothntion, Expesure 1o trees and plarts could destroy Toliuge and disturb growth.§9)

6.0 Methodology

The arilyais of ake pellaton will procved with the wse of openAi softwane by keep i thimsands
e abisased. Thee iana sy sontain date ssdd tiame From 17 Mazeh 2059 apnit 1% Mazch 2023 and
a total of 6 1ypes of pelhaants listed amely carbon menaside, ground-level ozone, PM:s, PMys,
nitrogen «xides and sulfir diexide that ane presented in excel format The azea choson for this
speeilic research would nglude Perls {Kangard, Kedah (Sunyai petond. Aoy setar, Kubim ii-tich.
Ranghawi), Penang {Balik pulou, Minden, Ssberang jaye, Sebsrang pesui), Porek Pogob apoly, Seri
minjung, Taiping, Tanjusg Malim, Tasck ipeh), Sclangor {Banting, Kiang. Kuala Selanger,
Peualing jaya, Shat alam), Negerl Sembilen { Nilai, Pon Dickson, Serenthan), Melaka 18l gajah,
Bandurays Melaka, Buks ramban), Johor (Bat paha), Kbang, Ko tinggi, Larki, Pusir Gudany,
Pengenamg, Sepamat, Tangkak), Pabang (Balok bary Kuantan, Inders mabkols Kuwntan, Jerantut,
Rompin, Temerloby, Terengpanu fBesut, Kemaman, Kuals Teranggany, Paka), Ketantun $Kota

o
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fiahn, Tanah metaby, Sehak (Kesingau, Kisnis, Kot Kinabhelu, Soadaban, Tawau), Ssrawak
(Bintahy, 1.9 wiri, Kapit, Kuching, Limbang, Miri, Mubak, Samalejis, Samarshan, Sarikei, Sibar,
Sri amund, and WP, Kuala Lumpur §Batu muds, Cheras, Labuan, Putesjayal.

openAirsfiware works by atselting e cequired data ard typing specific cading in B’ cotsole

10 analyzre desired § tom, A quality monitoring dats in the software can be in the form of
windfiow phots, polintion tese, teylor diagram, bivariste polsc plots, srond analysh, model
bt istical {enin yatoe, max valie, medisn, quartilesi, graphical eutput

i density plot, perind distritution, summary plot, calendar plor xs well as percentile plot.

T4 Expected significant

Enp from thiy b is being able 10 succsslully analyses in detoll of
e stade of air i daysin and & iating which area of o Land that cmits the most
pellusots in she sporounding sy, Net soned, @ wow hmowled uired while

derguing senulption of the seffware to d e ways g & bengr optimal opesstinn by tsinl

and weror i coding and Gnding os i cenaim form of analysls provided s applicabls with the
dats ob i from [ of Envi Mabaysie (DOE)

The opcaAir softwan: is  sel of ded mix guality ion) datn and typically

cbed paing a Coati fssd iring sysem {CEMS). opendir main purpose B 1o
webye aid palluia cai shat uses statiaivel software “R”in the form of package @ u compiger
ling & This b wil] identify i bevel of effectivencss in the anstysis of

air prllution Srongh cortain commands that is given,
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Figure 17. Research proposal for DOE’s team

I was also instructed to go through a couple of examples and tutorial questions
from the tutorial OpenAir 2021 Part A alone to see if | remember what | have
learnt. The aim of this tutorial was to be able to produce four different types of
statistical figures that 1 have recently learned the coding from the data given in
the tutorial. Certain settings in the application that | must try and error, so that
the system can read the data and generate wanted statistical figures.
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Wind Rose

> windRose{mydata)
The wind rose is a very useful way of summarising
meteorological data. It is particularly useful for
,-*""\ showing how wind speed and wind direction
B N \ conditions vary by year,
& 4
' e

Summary Plot
i > summaryPlot{mydata)

Plotting Data — Histograms

+ > hist{mydataSno2)

Histogram ol mytatainol
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Pollution Rose

> poliutionRose{mydata, pollutant = "o3")

! - ™ ' pallotionRose iS @ varian! of winoRose that Is
’f X useful  for  considering  pollutant
! ( ) concentrations by wing direction, or more
’a specifically the percenlage time the

\ %2 I concentration Is in a particular range.

Frogumicy f coumts by ind eedon 1}

PLe%TO [

Figure 18. Four types of statistical figure learned namely wind rose, summary
plot, histogram and pollution rose

Week 3

Received an email of handling over the requested data and the team requested
to fill in the form of acceptance of data given by them. | was then instructed to
fill out the form and write a thank you formal letter to the DOE team.

Week 3 is fully working towards rearranging thousands of data given to me.
Furthermore, | was then ordered to transfer the data of air pollution, namely
PM10, PM2.5, CO, NO2, 802, 03, wind speed as well as wind direction into
the OpenAir software application and making some changes on its date format
and units so that the data can be read by the software.
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LAMPIRAN
(E-tngl kenada liyana@ddoe.gov.my)

BORANG PENGESAHAN PENERIMAAN DATA KUALITI UDARA
BAHAGIAN UDARA, JABATAN ALAM SEKITAR

Perkara

Nama Pemahon

Nama & Alamat Pusat
Pengajian

Cawangan, Puly Binana,
Kamoung Tok. Ebot, 14000 Bukit Mestaiam, Beoang

E-mel & No, Telefon

+60165443996

Bimbit
Nama 8 Jawalsn Penyehs

5 apwan Osman
Pensvarah. Kenan Litm, Kampus Byl Bigang,

Tujuan Data Dsmohon

Hengka]l kesan Penntah Kawalon Pergeraken (MCO) terhadap |

Jumiah pencemaran udara yang dilepaskan ke persekitaran den
menialankon anwfisis pencemaran udara ke tahap yang hbln

mendalsm dengan pelbagsl input dari data openAlr Ru

Tajuk Kafian

Fenllian _pemodelan  kualll udaramenggunakan openﬁr—
software,

Jangknan Tarlkn Kapan
Sia

B Ao 2012115 1] 2071

ﬁpoh Dats Dimohon

21 Mac 2021

Lokasi Stesen

Vit Kampus Bulay Pinang.
Bahagian Jabatan Bakull Kelurreraan Kinia

Kekerapan Data

Parsmeter Dimohon

Kelajuan angin {wind speed}
Arah angin {wind direction)
PMas

50,

NO;

0,
co

My

fadnd i oo of o od

m Medabi, E-mel Bertadkh 5 April 2021 dan 8 April 2021
[ oenow Ta00m0
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Penossaben, Beperinaan Oata:

Tandatangan :

NBMB i T0GK Shamim Amelio Bint Teogku Zabid,
0. K/P s 000905-03-0010
Tarikh : 08.04.2021

Peringatan;
Saty salinen hardcopy/(0. tanoran hash kajian hendaklah dikemukakan ke Jabatan il dalam
tempoh satu {1) bulan dari tankh kajian siap.

Figure 19. Filied form of data acceptance from DOE

Week 4 — Week 5

Throughout these weeks, there has been some problem regarding the access
in entering UiTM Pulau Pinang property due to movement restriction because
of Covid-19. | must meet up with rector UiTM Pulau Pinang to ask permission
and undergoing agreements to enter UiTM property as well as writing formal
letters. A lot of arrangements and preparation with my supervisors in creating
a timetable as to when | can enter and cannot enter the UiTM property.

Apart from it, | was instructed to finishing learning and reading slides part B for
teaching me how to use OpenAir software with Miss Khairunnisa Khairudin and
undergoing tutorial and examples for OpenAir 2021-part B. For the most part, |
have learnt how to generate new statistical figure namely percentile plot, polar
plot, and calendar plot. | aiso learnt how to change colors in the statistical

figures.
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UNIVERSITI FAKULTI KEJURUTERAAN KIMIA
TERNOLOGY DIPLOMA KEJURUTERAAN KIMIA
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Figure 20. Formal letter asking permission to enter UiTM Pulau Pinang
property to undergo internship training
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N

Figure 21. Slides for OpenAir part B and tutorial and example of the OpenAir
2021 B
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Percentile Plot
> percentileRose{mydata, pollutant = 03"}

Percentile Plot calculates percentile levels of a

& poliutant and plots them by wind direction.
One or more percentile levels can be calculated
and these are displayed as either filled areas or
as fines.

Polar Plot

i

i >polarPlot{mydata, pollutant = "03")

The polarPlot funclion plots 2 bivariste polar plot of

¢ [« ions are shown to vary by wind
speed and wind direction. Plots are shown 95 8 continuous
surface and surfaces are caloulated through modelling using
smoothing technigues,

Calendar Plot

. > calendarPlot{mydata, pollutant = "03", year =2003}

-
v ABwemen

The tot function provides an sffective way to ¥

-~ - - - dals in this way by showing dally concentrations faid out in a
forma. The of a spacies 3 shown by s

soiour. The data can be shown in different ways,

Figure 22. Three types of statistical figure learned, namely percentile plot,

polar plot, and calendar plot

Week 6 — Week 9

For about four weeks of my internship duration, | have fully spent my working
time on this first project. | was instructed to start analyzing the air pollution data
using the OpenAir software and generate only four wanted statistical figures

namely rose plot, pollution rose, bivariate polar plot and calendar plot.
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After further observations and analyzing the generated statistical figures, |
started in writing the journal for this project. Continuous drafts and discussions
are done in making sure | am doing the right thing as it is extremely difficult as
well as taking a lot of time. For this research, | must undergo compiling of lists
of journals and articles related to the project done for literature information to be
added in the manuscripts. Not to mention, | must undergo research on how to
explain each statistical figure gained so that | understand which information is
needed and which is not needed to be added in the manuscript.

As the writing of the manuscript is completed, | have to join a discussion with
Miss Khairunissa Khairudin as well as my supervisor, Sir Syazwan on the
briefing of the new project which is the production of nanoparticles for the use
of face masks and the interrelation of PM4o and PMzs and Covid-19 outbreaks.

0% N
25%
20%
15%
10%

N\
/ |

mean = B.77879
s caim = §.4%
0to 22104 4 toBio 6.673

(ms™)

Frequency of counts by wind direction (%)

Figure 23. Wind rose plot of Seberang Jaya area
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Figure 24. Pollution rose for NO2, PM10, O3, CO, PM2.5, and SO2
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Figure 26. (a) Calendar plot of PM10 (b) Calendar plot of CO (c) Calendar
plot of SO2 (d) Calendar plot of NO2 (e) Calendar plot of O3 (f) Calendar plot
of PM2.5

Week 10 — Week 14

During this duration of my internship, is the start of my routine of working two
projects at the same time. | was instructed to undergo lab sessions with the two
of degree students for the project called synthesis of nanoparticles from silver
nitrate and copper (ll) acetate for face mask. During the lab sessions we must
undergo a couple of methods and retrying the process of the production of
nanoparticles until we have gained ideal results. We must go through numerous
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times for the online searching of the new methods and gather the right journals
from the right resources. We must explore a method that doesn’t consist of
hexane materials as it is harmful to human health in its own ways if inhale
excessively.

As | am working on the nanoparticles project to produce face mask, | was
instructed to also work on our third project entitied ‘The Relationship of Air
Pollution and Covid-19 Related Cases/Deaths: A Case study in Klang Valley,
Malaysia’. For my part of this research, | was given a task to write an abstract
of this research to be submitted to the ICGSCE 2021 conference organizer. |
was also assigned to coliect Covid-19 cases throughout Putrajaya and Sepang
area from the 22™ February 2021 to 315 May 2021. However, | had to redo the
Covid-19 data couple of times due to miscommunication among the group
mates which has resulted in taking a long time to get the right date for Covid- 19
daily cases data.

(.

Figure 27. 1% method making nanoparticles where no reaction occurred
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Figure 28. 2" method making nanoparticles where agglomeration took place

Figure 29. 3™ method making nanoparticies where it is successful
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[THE RELATIONSHIP BETWEEN AIR
POLLUTION AND COVID-19 RELATED
CASES/DEATHS: A CASE STUDY IN
KLANG VALLEY, MALAYSIA

“Tengku Shamim Amelin Bimt Tenghu Lokidi, "Khairunnisa binti Ksiradin, *Abmad Zia Ul Saufic,
“Mobd Tkl Friei Maruzuki, " Mohsmed Syazwan Osmin

SRt o Lhemieni I . Cotlege of Eagincering, Unisersiy Tekaedogt MARS (0sE8) Pasw Gudang,
'ﬂ’NF lwmmm Hunde Aev: Aawr, K730 Masar, Jokoe, Sulpssia
8¢ bt of Chomival Engineanng, Celligy of hagineority Laveesis ehaulngi MARA 1157 M), 30150 Shak
Alar. Stangur, Mulay s
Facolty of Comparter & Matbematticu! Scietc s, Varsersin Tekodegt MARA (ONALL S0450 Shol, Afam
Schinger, Mbusyia.
13 kol of Blevnrreal Lnginecring. Coallege of Engncesing, Vaisvrsti Tebnotog MARS (0F8M) € uvangen
Pudag Biony, 18500 Permutasy Pash, Penang, Malavsn

LMED LATM Sunrgtrticdis Cotfiads \ Isterfone ndastial Resvurch Likwrators INASO CORLS, Sokvol uf

Chomiel baginernng, Colfege v Engimeceing, Vasversité Tekmfogt MARS (0003 Curcanpan Polau Piegng.
$ 3309 Pormatany Db, Peaging, Mulovig

Wawtir of bacellonce Sirapafsmyr o Gigen fov gt FELGeotTecky, Drserats Medaion Fysiss 1isibdAly,
W02 Konyar, P, Maliaysts

(% ing suthor: xaskan, i Py

Abstract: Mitigation mgasires and control sirategies selating 10 novel comnavin dissase 2019
{COVID-19) bave been widely applicd in many countries in order 10 seduce the transmission of this
pandemic discase. A Movement Control Order (MCO) was implemented in Maloysia starting from the
Mareh 18, 2020 as a pandemic comtrol strategy which restricigd all movewent and daily outdoor
activitics. We selocted the most populated arca in Malaysiu, Klang Valley to investigate the relationship
between the Cvmumms D;scavz 19 (C‘ OV!D»W) ombmk andd 9ir w!iwm Using Anificial Neursi

N ks JANNE) exp 1 the of Pamiculate Matiers (PM),
windd speed and wind direvtion imked w COVID—w«rehted suscs/deaths. Onr focus is on the potential 1
effects of Panticulate Mitez (PM) in spreading the ep The undeslying hypothesis is that 3 pre- ]

can rustcr COVID-19 and make the Fespiratory systemi more
1o this infection. The pitical strategy nxed an innovative Machine Leaming (ML)

hodology. The of she findings d dihe Jation briween pasticulate matters aid
air pollu‘um towards Coronavirus Dissase 19 (COVID-19) outhreak,

Keywords: COVID-19, Alr pollution, Mataysy, Artificial neunsd nemwork, correlation.

Figure 30. Abstract of the project entitled ‘The Relationship Between Air
Pollution and Covid-19 Related Cases/Deaths: A Case Study in Klang Valley,
Malaysia’
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Figure 31. Data of daily Covid-19 cases in Putrajaya and Sepang

Let's not forget | was given a task to create presentation slides and record
myself presenting the slides and submitted it to the conference organizers as
well as participating the conference one day event in WEBEX for questions and
answers.

B Orme o a8

AIR QUALITY ASSESSMENT USING
OPENAIR IN SEBERANG JAYA, PENANG
DURING MOVEMENT CONTROL

OPERATION (MCO)

M iEEy - B i

Figure 32. Presentation slides for the project entitled ‘Air Quality
assessment Using the OpenAir in Seberang Jaya, Penang During
Movement Control Operation (MCO)
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Figure 33. Certificate of participating in EnvChem 2021 conference

Week 15 — Week 17

From week 15 until week 17 is where | started working on the industrial training
report. My supervisor, Sir Syazwan has granted some time of my internship
duration to start focusing on writing the report. Throughout my time writing the
report, | asked some questions to my colleague on the format of the report and
ideas to add in my report writings. | had made a couple of arrangements in
meeting up with my supervisor regarding certain information of the EMZI
Holdings Sdn. Bhd. that needs to be added in my report such as EMZI's
organizational chart, its mission and vision, company’s background, and more.

Not to mention, while | was working on with my industrial report writing, | was
assigned to assist in the laboratory works with my two lab partners namely Nor
Fatihah binti Roslan and Kamelia binti Kharuddin to carry out the nanoparticle
project for the face mask on the characterization of the nanoparticle. The
instrument that will be used to undergo characterization of the nanoparticles is
Uv-vis. Next, | was also assigned to learn with En. lkmal on how to plot in the
ANN machine for the project entitted ‘The Relationship of Air Pollution and
Covid- 19 Related Cases/Deaths: A Case study in Klang Valley, Malaysia'.
Afterwards, | must analyze the results and start taking notes and write about
the observations made.
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Figure 34. Uv-vis for characterization of the nanoparticles

3.2 Description of Task Assigned

3.2.1 Participation in EnvChem 2021 Conference

Taking part in the conference event called Virtual Colloguium Series 2020-2021:
International Symposium on Environmental and Green Chemistry for Sustainable
Development 2021 (EnvChem 2021), activities done consist of undergoing research, writing a
journal, and participating as well as presenting research done on conference virtual meetings.
The research is entitled “Air Quality Assessment Using OpenAir in Seberang Jaya, Penang
During Movement Control Operation (MCO)”. This research is aimed to observe the changes
on the air pollution around the area of Seberang Jaya as it is believed that MCO
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effects the state of air quality. This research is directed in the date from 18" March 2020 to
31t May 2020.

The research is done with the use of the OpenAir software which its function to help observe
and analyze the state of air quality, an open-source tool for air pollution data analysis. The
OpenAir is a package that is used to analyze air poliution data is the statistical software “R” a
computer programming language. This software was invented to deliver effective analysis
provided with a variety of commands in the form of coding that are available in the package.
The OpenAir has plenty of advantages, namely provide free, open-source set of tools that are
accessible by everyone, many ranges of techniques and development of new ones, providing
statistical/data analysis software that uses ideal programming language, giving fast responses
and suitable for carrying out an advanced analysis in quick manners, and enabling the air
quality community to help further development towards the software. For this research, a task
was given to write a formal letter to the Department of Environment Air Pollution Section asking
for a list of air pollution data needed such as sulfur dioxide (SO2), nitrogen dioxide (NO2),
carbon monoxide (CO), ozone (O3), particulate matter (PM10 and PM2.5) wind direction (wd),
and wind speed (ws). All units are in the International System of Units (Sl units) and air pollutant
data from all existing stations in the chosen area are required. The data obtained from the start
of MCO which is 18th of March to 31st of May by hourly. Furthermore, | am assigned in going
through tutorial lessons with Miss Khairunissa Khairudin on how to use and create different
types of statistical figures with the application of OpenAir software in the form of computer
coding. After understanding how it is functioning, which is then instructed to begin the
research, observations, and analysis of the acquired statistical figures using the data provided
by the Department of Environment (DOE) Air Pollution Section. The research activities are
guided by my supervisor, Ts. Mohamed Syazwan Bin Osman and Miss Khairunnisa Khairudin.

As the research is in completion along with all the results needed, Iwas assigned to begin writing
journal right after a discussion session with my supervisor, Sir Syazwan for guidance and
further details of the instructions given. It is instructed to write in the form of Applied
Environmental Research (AER) journal template. Before writing, it is essential to undergo a
research upon understanding of all acquired statistical figures from the OpenAir software
application and leamn how to read and deliver all important information that can be extracted
from each figure. The journal consists of abstract, introduction, material and methods, results
and discussion, conclusion, acknowledgements, author’s contribution as well as conflict of
interest statements. The journal must be fully written along with guidance, including 4 drafts
that must be handed over to my supervisor, Sir Syazwan for further correction which are then

submitted to the conference organizer participated.
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The supervisor, Ts. Mohamed Syazwan Bin Osman instructed in participating as a presenter
during the day of the event which are on the 9" of June 2021 from 8 a.m. to 5 p.m. In the
preparation, it is required to create a slide presentation for the research done as well as self-
record presenting and submit the video and slides to the organizer. During the event, it is
compulsory to stay throughout the event listening to other participants presenting their research

findings, undergoing presentation and answering questions asked by the panels and other

listeners.
‘t EnvChem207)  Home  Abowt  Call for paper Publ Program  Spesk ™ : ContactUs Q
. 9 June 2021
i ¥irtual Symposhan on Eovir j and Green Chemistry

For Sustsinable Development 2021

B

: \ 2.0241!

Figure 35. Official website of EnvChem 2021 conference

‘hitps://sites.google.com/view/envchem2021/home?authuser=0’
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ABSTRACT

Due to recent global threat COVID-19, World Heslth Organization (WHO) announced Public Health
Emergency of International Concern (PHEIC). Malaysian government has taken several measures to control
the cases and eventually planning on stopping it from spreading. One of the major steps taken by the
government is the implementation of Movement Control Order (MCO). The implementation of Movemient
Control Order (MCO) by the Malaysian government that aimed to achieve control over the COVID-19
transmission throughout Malaysia is believed to affect the amount of air pollutants being released [1]. During
MCO, the amount of citizens activities outside home has drastically reduced because of several rules
implemented such as solely only allowing essential business 1o operate, several industries must be suspended
which substantially minimize traffic density and the release of industrial pollutants [2). This study is involving
a list of data that arc obtained from Depariment of Environment Malaysia (DOE) which are then be used 1o

generate varieties of statistical analysis in OpenAir sofiware to undergo observations of the amount of air
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pollutants being released throughout the area of Seberang Jaya, Penang. In conducting OpenAdir, an R package
open-source software to assess pollutants that relates to meteorological conditions from the statistical analysis
obtained, The main goal of this study is to observe varieties of concentrations from major air pollutants such
as PMio, PMzs, CO, NOz, SOz, and O3 during Movement Control Order (MCO) from the start of MCO which
are 18% of March 2020 to 31% of May 2020. Wind direction and wind speed data acquired from Department
of Environment Malaysia (DOE) is vital as it is impossible to carry out this study with the absence of both
data. In summary, major pollutant that is released in Seberang Jaya is PMioand PMz s and the area contain the
highest concentration of all pollutanis is most definitely be where the commercial parts of the area are located.
In the end, this study will clearly display statistical analysis with the use of OpenAir software application to

observe the levels of different types of air pollutants in this urban area with high traffics.

Keywords: Opendir, air pollution, wind rose, pollution rose, bivariate polar plot, calendar plot,

1.0 INTRODUCTION

Air pollution are generally known as the contamination of the air whether it may be from outside or even
indoors. It is the alteration by means of its physical, biological, or chemical towards the atmosphere from
unwanted pollutants such as harmful gases, dust, smoke caused by mainly human’s daily activities [3]. This
leading towards negative health impacts for all living things which decreases the chance of having and
maintaining good health as the air becomes dirtier. Study shows a normal adult typically breaths 15,000 liters
of air every day and easicr access of harmful pollutants are 1o enter the bloodstreams from the lungs that
eventually reaches internal organs [4]. From there, severe health problems arise for instance asthma,
cardiovascular diseases, and cancer that are bound to reduce health quality and lifespan [5]. It could also be
affecting the surrounding environment caused by immediate alterations ftom global warming that
continuously increases the world’s temperature that deepens sea levels from melting of ice in cooler parts of
the world. Acid rain caused by pollutants such as nitrogen oxides and sulfur oxides in the atmosphere from

burning of fossil fuels resulting in further damaging other parts of the environment. Rapid growth of green-
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colored algae in lakes and ponds from developed nitrogen in the atmosphere and toxic pollutants deposited on
the surface of water that will affect animals in its natural habitat. Depletion of ozone layer problem is in
alarming stage due to the increasing emission of chlorofluorocarbons, hydro chlorofluorocarbons in the
atmosphere [6]. Enlisted a series of ways that creates and releases pollutants which can be divided into two
categories namely, natural sources and man-made sources. Natural sources of air pollution are relcased from
body processes of living things and it could also transpire from natural events in the environment. To illustrate,
the release of smoke accompanied by polluted gases from active volcanic eruptions. As for man-made sources
contributing to air pollution is further divided into outdoor pollution sources and indoor pollution sources.
Majorly, air pollution originates from outdoor pollution sources corresponding to power generation, vehicles,
agriculture or waste incineration, industry, and building heating systems. The evaluation of air quality must
be based on the Air Poliutant Index (API) of 6 main criteria pollutants whereby the major pollutant in Malaysia
would be fine particulate matter (PMa) [7].

The most recent global pandemic, COVID-19 has significanily shifted the level of air poilution
globally. Coronavirus disease (COVID-19) is a recent discovered infectious disease that are currently the main
focused struggle of all humanity now. COVID-19 mainly effects the human’s respiratory system that are
caused by novel Cov, severe acute respiratory syndrome coronavirus 2. This virus has a way for it to easily
spread through droplets of saliva or a discharge from the nose of another person to the other by coughing or
sneezing. To prevent, certain measures must strictly be followed when going outside into the public area and
even undergoing quarantine {8,9]. This outbreak first began in Wuhan, Hubei Province, People’s Republic of
China in December 2019. As it drastically spreading throughout the whole parts of the world, it urges the
World Health Organization (WHO) has declared Public Health Emergency of International Concern (PHEIC).
The first ever COVID-19 cases discovered in Malaysia was on 25 of January 2020 and have since increases.
Several measures have been taken and implementing Movement Control Order (MCQ) aiming to stop the
spread is one of the main measures taken. During MCO, many human’s daily activities minimize drastically
or mus! have come to a stop resulting to some positive impacts especially the atmospheric air quality. Based
on several studies carried out with the use of satellite technology, the implementation of lockdown across the

globe has helped reduced severe air pollution levels that can be clearly seen in some of the world’s major
3
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cities. [10] Moreover, recent studies over Southeast Asia including Malaysia expose significant reductions
especially for its’ PM1o, PMzs, NO2, SOz, and CO during MCO by operating aerosol optical depth (AOD)
observations from Himawari-8 satellite, column density from Aura-OMI and ground-level continuous air
pollutant measurements. 63% reduction for PM2s and CO of Malaysian Department of Environment stations
and other stations displays significant reduction of NOz concentration while MCO is in operation [11].

In urban areas throughout Malaysia particularly in “red zones” areas during MCO shows drastic
positive changes not only to break the COVID-19 chain, consequently, reduces environmental pollution as a
whole including air pollution as it helps reducing the release of toxic substances from variety of human’s
activity. Groups of experts and researchers must work together to maintain these changes for the long run that
could help improving quality of life and the environment [12]. All in ali, this study targets to evaluate the
recent condition of air quality at Scberang Jaya, Penang, Malaysia during Movement Contrel Order (MCO)
from 18% of March to 31% of May using data recorded continuously by the Department of Environment (DOE),

Malaysia aimed to prove potential metcorological influences.

2.0 MATERIAL & METHODS

2.1 Study Area

Targeted location is Seberang Jaya, Penang, Malaysia. The southem bank of Perai River which is at east of
Perai proper that was developed in the 1970°s by the Penang Development Corporation (PDC) aimed to aliow
housing area that are suitable with growing industries in Perai as well as getting rid of social and economic
inequalities in urban and rural parts of Seberang Jaya. Years after, Seberang Jaya evolved with booming area,
various commercial and retail development [13]. Suburb area that are considered urban with high traffic
density. This area has sparked curiosity on its” air pollution as the permanent resident here. Based on
According to Figure 1, the closest industrial areas to Scherang Jaya are Mak Mandin Industrial Area and Perai
Industrial Area, which are both 2.63 km and 3.70 km away, respectively. Furthermore, the Seberang Jaya area

is densely packed with residential and commercial areas.
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Figure 1: Map of Scberang Jaya, Penang, Malaysia

2.2 Departmerit of Environment Malaysia (DOE) Data

This study requires the official Department of Environment Malaysia (DOE) data to carry out further
investigatien. The air pollution data required would include sulfur dioxide (SO:2), nitrogen dioxide (NO2),
carbon moenoxide (CO), ozone (Os3), particulate matter (PMioand PMz.5) wind direction (wd), and wind speed
(ws). All units are in Intemational System of Units {8 units) and air pollutants data from all existing stations
in the chosen area are required. The data obtained from the start of MCO which is 18% of March to 31% of

May by hourly.
2.3 OpenAir
The state of air quality is observed and analyze using OpenAir, open-soutce tools for air pollution data

analysis. OpenAir is a package that is used o analyze air pollution data that works in statistical software “R”

a computer programming language. This software was invented 1o deliver effective analysis provided with
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variety of commands in the form of coding that are available in the package. OpenAir has plenty of advantages
namely provide free, open-source set of tools that are accessible by everyone, many ranges of techniques and
development of new ones, providing statistical/data analysis sofiware that uses ideal programming language,
giving fast responses and suitable carrying out advanced analysis in quick manners, and enabling air quality
community to help further development towards the software. Furthermore, this software has developed 7

special features that can be used in numerous ways and continues to develop more input from developers [14}.

2.4 Statistical Analysis

Expected types of air guality statistics and figures obtained from OpenAir software application including wind
rose plot, pollution rose plot, calendar plot and bivariate polar plot. The statistics will be displaying average

air quality condition in the duration selected.

3.0 RESULT AND DISCUSSTION

Representation of data in Figure 2 that helps understanding the condition of the wind direction, wind speed as
well as frequency of counts (%). This statistic is important as it is used to evaluate weather condition and
climate whereas wind direction determines the quality of air [15]. Wind rose shows the general wind direction
generated and wind speed with the use of color coding provided right under wind rose figure which estimated
the ranges of speed it moves in certain patts of the area. The length of each “spoke” indicates the frequency,
which means the number of times the wind blew in that direction [16]. From overall perspective, the movement
of the wind is identified to be higher than average readings. The wind rose displays that during this sampling
period, highest frequency of wind blowing comes from around the east 1o south direction 20% of the time with
the maximum wind speed reached of about 2 to 4 ms™. The fastest wind speed reached of about 4 to 6 ms™ in
the direction from west to south alongside 10-15% frequency at the time. The lowest frequency of the wind is
located around north fo west area as the highest frequency reached approximately around §-10% with a

maximumn wind speed reached of about 2 to 4 ms'!. The mean value of the wind speed is 0.77879 ms™! with
6
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an overall calmness of about 0.4%. From the result stated, it has linear correlations with another study that
proves wind speeds shows direct changes in its speed to be much faster than the average wind speed before
MCO. Wind speed during MCO which starts in March is moderately higher compared with months prior to
this month yet for calm winds for other months are all very low. In any daytime during MCO the wind starts
to blow significantly in the West, South and East side of the area with higher than the average wind speed in

previous months [17].
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Figure 2: Wind rose plot of Seberang Jaya Area

Pollution rose assist to conjure up an image of wind pattern for 6 main types of pollutants present.
Pollution rose in one of other variant of wind rose focusing on the concentration of pollutants by wind
direction. It is also functioned in estimating the level or snapping point for a particular pollutant with the use
of supplied data set given 1o it. This statistics in Figure 3 helps exploring interesting results that are influence
in day-by-day timing and circumsiances [18]. Based on Figure 3 demonstrated, the overall shape is
predominantly similar out of all six pollution rose of different types of poliutants. The highest source of air
poliution from all six pollutants arising out of around east to south of the overall area as shown in Figure 3. It
is identified that PMio pollutant is the major source of air pollution around the area of Seberang Jaya, Penang,

Malaysia with 2 maximum concentration of 83.016 ppm. Secondarily, PM2 s is recognized to hold 2 maximum
7
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concentration of 82.999 ppm following by CO with 2 ppm concentration. Ultimately, SO2, NOz, and Os holds
the lowest concentration in the atmosphere that curbs with only around 0 ppm to 1 ppm of its concentration.
Mean value listed revealed to be 0.0077632 ppm (NOz), 21.674 ppm (PMio), 0.018825 ppm (O3), 0.58235
ppm (CO), 15.267 ppm (PM2 5), and 0.00104 ppm (SOz) during MCO. The percentage of calmness for all six
of pollutants present is 0.4%. A study identifies an overall percentage drop of air pollution during MCO and
the results displays approximately 20~60% of measured air pollution dropped at most locations throughout
Malaysia [19]. From the pollution rose results acquired, it can be concluded that the level of poliutants had
dropped drastically as it shows lower average value of pollutants compared with average value of pollutants

months prior to COVID-19 pandemic.
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Figure 3: Pollution rose for NOz, PMio, O3, CO, PMzs, and SO

Figure 4 statistics functioned to study pollutants through correlation and regression. Polar plots are
created by calculating the mean concentration for wind speed as well as wind direction bins, demonstrated
that multiple of sources from all six pollutants displayed at Seberang Jaya, Penang Malaysia on the 18% of
March 2020 to 31* of May 2020 [20]. Suggested that elevated concentration in certain parts of Seberang Jaya

alongside with low wind speeds is highlighted in color from red (highest) to bluc (lowest). Figure 4 displays
8

61



200
201
202
203
204
205
206
207
208

209

210
211
212
213
214
215
216
217

218

the location specifically where the highest to lowest production of each types of pollutants depending on its’
mean vahie concemed at the right side of the polar plot. Highest source of pollutants is in the area from west
10 south with mean value 0.04 ppm (O3), north to east with mean value 0.0014 ppm (SO2), north to east with
mean value 2.5 ppm (CO), middle region with mean value 20 ppm (PMz.5), north to south with mean value
0.045 ppm (NO2), and middle region with mean value 28 ppm (PMuo). The correlation polar plot in Figure 4
demonstrates that, PMzs and PMio occupies the biggest area of its’ highest source of pollutants highlighted
accompanied with Oz, followed by 8O3, NO; as well as CO. From overall perspectives, PM g as well as PMa2s
is an expected major poliutant in Seberang Jaya region as Malaysia is known to contain PMioand PMa2 s the

most in comparison with other types of pollutants [2].
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Figure 4: Bivariate polar plot for NOz, PMiq, O3, CO, PMz5, and 802

Statistic to show pollutants concentration for each day from 18% of March to 31% of May is accessible
in Figure S calendar plot of PMio, PM2s, CO, NO2, 80z, and Os3. The informatien cbtained helps in forming
some type of idea in the way of meteorolegical conditions in cach day that also highlighted certain value more
clearly. Daily mean concentration value for each pollutant is located at the right side alonggide the color coding
that represent different value of concentration that each containing different shades of coler [18]. From overall

9
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perspective, the highest concentration reached is on 21* of March 2020 with mean value of 45 ppm (PMio),
22nd of May 2020 with mean value 0.9 ppm (CO), 27" of April, 4", 12%, 14" of May with mean value 0.0014
ppm (SO2), 20" of May 2020 with mean value 0.016 ppm (NO2), 19" of May 2020 with mean value 0.03 ppm
(O3), and 21* of March 2020 with mean value 35 ppm (PMzs). Pollutant SO: is considered to release its
maximum concentration value the most often as it contains the highest amount of darker shade in its calendar
plot followed by the release of O3, CO, NO2, PMzs as well as PMio. The observations found on Figure 5 can

be clearly presumed that the average daily mean calendar plot on all pollutants is reduced from before MCO

and during MCO. Since daily vehicles journey has substantially being reduced immediately upon MCO
including weckday counts of about 20~30% is surveyed in early March [21].
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Figure 5: (a) Calendar plot of PMun (b) Calendar plot of CO (c) Calendar plot of SOz (d) Calendar plot of
NO: () Calendar plot of Os (f) Calendar plot of PMzs

4.0 CONCLUSION

Seberang Jaya is predominantly a domestic district covered in the north, south and east of an overall area
including a little coverage of industrial area directed at the west side and commercial area in the middle parts
of Seberang Jaya mainly. Figure 2 and Figure 3 disclose the most frequent emission of pollutant came from
east to the south side of Seberang Jaya alongside with low wind speed primarily around 0-2 ms™. That being
the case stated that the area dominating highest frequency is mainly domestic region as well as commercial
region of Seberang Jaya. This due to the fact MCO shifis the major frequency of air pollution from industrial

region to domestic region as certain activities in industrial sector must stop or minimizing its operation due to
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laws and regulations by the Malaysian government [2]. In Figure 3, Seberang Jaya consists of PMio and PM25
as the major pollutants in addition to the other four main pollutants namely NOz, SOz, CO, and O3 is supremely
in low value that can almost be disregard as compared with PMio and PM2.s. There is no direct knowledge of
different sources of certain activities that contributes to the release of PMio and PMzs. However, Figure 4
indicates the location of multiple sources of PMio and PM2s that focused on the middle region of Seberang
Jaya. Knowingly, the middle parts of Seberang Jaya are predominantly a commercial district where high
traffics take place. Long-range transport with high density of traffics could be the main source of PMio and
PM:s emission from transportation vehicles. Maximum contribution only happens with lower wind speed
plus, highest concentration is reached when local traffic emissions influence the moniloring site [20]. From
comprehensive view of Figure 4 demonstrates that middle region and north to east region consist of high
concentration of poliutants. This grants an idea where commercial region of Seberang Jaya emits the most
pollutants as compared with domestic and industrial region of Seberang Jaya. Based on daily concentration of
all six pollutants displayed in Figure 5, SO is releasing the highest concentration most regularly especially
around the end of April and early May in comparison with the other pollutants. Overall calendar plot from

Figure 5 proclaims weekend days tends to release higher number of pollutants compared with weekdays.
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3.2.2 Synthesis nanoparticles for the production of face mask lab
project

Assisting a lab group consisting of three members that targets to create an invention
of face mask using nanoparticles that acts as a good antibacterial property when wearing the
face mask. The nanoparticles are in the form of liquid and will be placed in a spraying bottle
which are then be sprayed at the outer part of a plain mask material when itis to be used. This
lab has to go through 3 methods of nanoparticle production along with multiple trials to get the
ideal results. The job given is mainly measuring the right amounts of materials, checking latest
temperature every couple of minutes while heating or mixing, setting a timer, as well as

cleaning up tools and spills.

Instructed to undergo the first method which to synthesize Cu-Ag NPs a one- pot method in
the air. Firstly, 1.4 mmol, 0.25 g of Cu(Ac)2 is mixed in 30 mL of OAm inside a 100 mL three-
neck flask and stirred at 100 °C for 30 min until Cu(Ac)2 until it is fully dissolved. Then, the
solution was heated to 200 °C and held at this temperature for 3 h. After the dark red solution
was cooled down to room temperature, it is identified that 1.4 mmol, 0.336 g for 1:1 molar ratio
between Cu and Ag of AQNO3 was completely dissolved in 30 mL of OAm and added dropwise
at 500 rpm for 1 min in the solution above. The mixed solution was heated to 80 °C and kept
at this temperature for 2 hours. Finally, hexane and ethyl alcohol were added, to wash the
particles. In acquiring solid particles, the grey solution must be centrifuged five times at 10,000
rpm for 15 minutes. The solid is then dried in a drum wind drying oven for 24 hours, and a
section of the product dispersed in hexane for further use. The 15 vol % Cu-Ag nano corncobs
of conductive inks prepared with mixing nanoparticles with ethylene glycol and ethanol for
about 30 minutes. It is then being coated onto clean glass substrates, cured, and sintered at
100, 140, 180, 220, and 260 °C in about 1 hour in vacuum (50mTorr) surrounding.[2] Though
the experiment is thoroughly followed, there is no expected reaction taking place.

The second method is by synthesizing monodisperse Cu and Cu@Ag nanocrystals that results
in aging of core/shell nanostructure. By following a certain protocol, Cu NPS is synthesized.
0.096 mmol, 0.016 g for 4/1 atomic ratio between Cu and Ag of AgNO3 will be mixed with 8mL
of oleylamine (OAm). Right after itis bubbled containing N2 after a couple of minutes, dropwise
is added for over 2 minutes in the Cu NPs dispersion with the use of syringes. As it run under
nitrogen, the dark solution is stirred overnight at room temperature. Between 75°C and 150°C,
further heating is undergone for 2 hours. Approximately at 6000 rpm for 30 minutes, hexane
must be added when the dispersion was centrifuged three times to separate solid material. It

Is expected to obtain blue/red-colored dispersion by dispersing the dark solid
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in hexane. [3] However, the product obtained gone through agglomeration. Due to that reason,

the second method is also a failure.

After experiencing two unidealistic results, the next task is to undergo the third method. The
third method is prepared using a two-step polyol reduction process under bub- bling N2 gas.
To start off, 3.33 g, MW: 10000 of PVP is dissolved in 27.5 mL of EG solution while
continuously stirred in 100 mL three-necked flask that was heated to 110°C for 1 hour along
with bubbling nitrogen gas added to remove oxygen gas dissolved. Next the solution is heated
at 196°C and 2.5 mL of 48 mM Cu(OAc)2. The H20 in EG was added by drops with the use
of syringe pump with an injection rate of 2 mL/ min. The solution is then maintained at constant
temperature for 2.5 minutes in preparation of Cu core nanoparticles. In preparing the Ag shell,
4mL of 15mM AgNO3 was injected at an injection rate of 6 mL/min. Using a water bath, the
reagent is cooled and while Ag shell is being fabricated, nitrogen gas bubbled continuously.
Product solutions acquired is then centrifuged at 13000 rpm three times for 15 min each time.
The precipitates were then redispersed in deionized water.[4] The third method was a success
and ideally satisfied the aim of this study. Characterization of nanoparticle using Uv- vis for

further testing of the developed product of face mask material is not yet being carried out.

3.2.3 Participation inthe 5"International Conferenceon Global
Sustainability and Chemical Engineering (ICGSCE 2021)

The ICGSCE has been organized by the School of Chemical Engineering, College of
Engineering, Universiti Teknologi Mara (UiTM), Malaysia on a bi-annual basis. The ICGSCE
2021 is the V series with the main purpose to explore the diversity of studies in the field of
chemical engineering and related components. The ICGSCE 2021 promotes interactions
among scientists, engineers and academics from research institutions, universities, and
industries around the world to discuss recent discoveries in the context of global sustainability
especially in the field of chemical engineering. The ICGSCE 2021 will include the participation
of renowned keynote speakers, oral presentations, poster sessions and technical conferences
related to the topics dealt with in the ICGSCE 2021 Scientific Program. The venue will be held
in the virtual conference through WEBEX. The abstract submission is 15 July 2021, full paper
submission is before the 15t August 2021, and camera-ready deadline is 20" August 2021.

Taking partin a conference for the second time with a new aim of objective which is focused on
the potential effects of Particulate Matter (PM) in spreading of COVID-19. This research
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has selected Klang Valley, Malaysia as the core location for this study, which has the highest
density of citizens in Malaysia. Aimed to determines the relationship between the Coronavirus
Disease 19 (COVID-19) epidemic and air pollution. This time, it is decided to use Artificial
Neural Networks (ANNs) experiments and the concentration on Particulate Matters (PM), wind
speed and wind direction linked to COVID-19-related cases/deaths to be determined. It is
believed that pre-determined particulate concentration can stimulate COVID-19 and make the
respiratory system more susceptible to this infection. The empirical strategy used an

innovative Machine Learning (ML) methodology.

This research group consist of five members namely, Tengku Shamim Amelin Binti Tengku
Zahidi, Khairunnisa binti Khairudin, Ahmad Zia Ul Saufie, Mohd Ikmal Fitri Maruzuki, and
Mohamed Syazwan Osman. Each group member has own part to fulfil. Tasks given are mainly
collecting daily covid-19 data on the focused location, writing the manuscript, and undergoing

further research online.
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Figure 37. Official website of ICGSCE 2021 conference
‘https://submit.confbay.com/conflicgsce2021’
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CHAPTER 4
CONCLUSION AND RECOMMENDATIONS

4.1 Recommendation

Throughout my internship duration working under EMZ| Sdn. Bhd. lists of

recommendation constructed based on my observations are as follows:

e Always asking more questions regarding any task given, especially on the lists
of data that need to be gathered to abstain from redoing the data all over again
as it may occupy more time to finish the project.

e Joining OpenAir Training Workshop instead of learning from a senior as it is a
very difficult application and should be learnt properly to ensure the research
can be carried out smoothly.

* Being extra aware of the temperature inside the three-neck flask at all times as
it is extremely sensitive towards the temperature with the purpose that the
reaction inside of the flask can occur successfully at optimum temperature.

¢ Occasionally check up on group members of the research project on their work
updates and progresses to ensure all parts are given on time to avoid any last
minute rush before the due dates of journal submission.

* Checking all instruments that will be used for any defect to make sure that the
lad session can go smoothly and without redoing the experiments multiple
times leading to a waste of materials.

¢ Asking for a proper guideline from supervisors may really help a lot in such
manner to know exactly on what to do and into being much more organized into
completing the task given.

* Making sure the source of information that will be used for the research is from
trusted sources so that the project done would be accurate and success.
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4.2 Conclusion

| have gained numerous knowledge, experiences and skills that may be useful in the
future to face challenges in the working environment after 17 weeks spent at the Chemical
Engineering department under EMZ| Holdings Sdn. Bhd.. Through the practical training, 1
have gained an exposure to work coordination in an environment which is conducive coupled

with friendly staff and colleagues that always there to help.

Along my training period, | have recognized that observing and asking questions are the main
elements to find out the root cause of a problem. Not to mention, this internship has helped
me to learn independently, disciplined myself, being considerate and patient, self-trust, taking
initiative and ability to work on a task. To be working here with other different people from the
chemical engineering department teaches me uncountable soft and hard skills that cannot be

learned in the classroom.
To conclude, my internship has been excellent for various reasons and lastly, | got the

opportunity to expose myself in the working environment related to my course, chemical
engineering.
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