PRECIPITATION OF CERIUM CARBONATE WITH
ADDITION OF SODIUM CARBONATE INTO CERIUM
CHLORIDE SOLUTION

MOHD NOOR BIN NOR AZMAN SHAH

This report is submitted in partial fulfilment of the requirements needed for the
award of Bachelor in Chemical Engineering (Hons)

FACULTY OF CHEMICAL ENGINEERING
UNIVERSITI TEKNOLOGI MARA
SHAH ALAM

JANUARY 2017



ACKNOWLEDGEMENT

Thank you to my supervisor Assoc. Prof. Dr Noor Fitrah Abu Bakar and co-
supervisor Azri Shukri for support in term of funding the project and constructive
criticism and also sharing valuable knowledge throughout process in completing the
project. A deep appreciation for their effort in providing me a great supervision in
order to let this project achieved its objectives and completion within the time.

My sincere thanks to Faculty of Chemical Engineering for providing me with
all the facilities needed for the project. | would also like to express my full appreciation
to all the staffs at the Faculty of Chemical Engineering, UiTM, for their willingness in
providing me full support and cooperation when | am in need.

Thanks to Lynas Malaysia Sdn Bhd for providing the material, sample and
facilities at there for doing my project research. Also to the company staff that helped
a lot in my research.

Last but not least, | would also like to seize this opportunity to thank all my
family members and friends who understand and encourage me to complete this study.
All the direct and indirect support, guidance and encouragement from all parties will
always be unforgettable memories throughout my life and it would be very useful in
the future. Only Allah S.W.T will be able to repay your sincerity. Alhamdulillah.


https://fkk.uitm.edu.my/main/index.php/8-about-us/58-noor-fitrah-abu-bakar-dr

Vi

ABSTRACT

Cerium was one of the most abundant rare earth element. The application of
cerium was mostly as catalysts for chemical processing, petroleum refining, catalytic
converter, diesel additives and also can reduce emission of industrial gas released. The
purpose of this study was to enlarge the size of cerium particle by precipitation method.
The large Cerium carbonate was prepared by adding Sodium carbonate into Cerium
chloride solution to a Cerium carbonate precipitate. The effects of operational
parameter to be studied was method of adding the seed and concentration into the
precipitation, while the other was fixed such as temperature at 50°C, final pH at 5.8,
stirring rate at 110 rpm, dosage rate 1.0 ml/min for CeClzand 1.5 ml/min for Na2COs,
(Ce2(CO03)3 seed mass which was 2.5 g and effect of aging at 1 hours after precipitation
was complete. There are two methods of seeding precipitation been used to tested the
different size of particle enlargement with. 2.5 g of (Ce2(CQOz)s was used as seed for
both precipitation. Particle size distribution from Malvern particle size analyser show
that sample with step-wise precipitation has large size than normal seeding
precipitation. Step-wise precipitation shows particle size of d (0.10), d (0.5) and d (0.9)
which is 13.41 um, 41.17 um and 79.19 um. The 0.14 M CeCls concentration particle
size of d (0.10), d (0.5) and d (0.9) which is 8.83 um, 42.95 um and 86.45 um. It could
be concluded that step-wise precipitation method at high pH and CeCls concentration
at 0.14 M show a great potential for enlargement of Cerium carbonate particle more
than 40 pm.
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CHAPTER 1

INTRODUCTION

1.1 Research Background

Rare earth elements have a unique character because of particular electron
configuration and are said to be the new material treasury due to their properties. Rare
earth material has physicochemical characteristics that effect on its application.
Formally, the major source of rare earth element is from weathered clay minerals
formed through complex physical, chemical, and geobiological processes under
natural conditions. The clay mineral act as an inorganic ion exchange resin onto which
the hydrated rare earth elements absorb (Shi and Xu, 1999).

In rare earth industry, controlling the physicochemical property index has
become the key in industry development. The application effects of rare earth powder
are determined directly according to its particle size. Rare earth powder are used in

polishing material, ceramic material, fluorescent material, electric material and so on.

Cerium is a rare earth element and has atomic number of 58. Cerium is silvery-
white metallic chemical element. Cerium powder polishing efficiency and achievable
degree of polishing are determined directly to its particle size. Furthermore, particle
size and distribution are very important performance indices for Cerium powder. Large

particle of Cerium powder has extensive market application while fine powder has



