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ABSTRACT

Nuclear Power is harmful to our health as well as using technology which can also help build 
nuclear weapons. Due to the devastation that a single meltdown can cause nobody seems to be jumping 
at the idea of building more nuclear power plants. However in recent years due to development in 
technology and reactor design all that could change. It’s more efficient than fossil -fuel power plants, it 
produces more energy at a lower cost and even if a meltdown does occur the new reactors contain the 
explosions and therefore pose no threat towards the public. Nuclear power can finally be viewed as a 
very viable alternative to our dying fossil-fuel power plants.
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1.     INTRODUCTION

Fossil fuels are running out at an alarming rate and with emissions from power plants using 
those fuels greatly helping global warming an alternative source of power is needed. Nuclear Power 
has been around for decades and has been proven to easily be able to support the ever increasing needs 
the world has for electricity. It has however always been tainted with the huge risk of meltdown [1]. 

The consequences of such a mishap are nothing short of a nuclear bomb exploding in the area The consequences of such a mishap are nothing short of a nuclear bomb exploding in the area 
and Chernobyl will always be a very painful reminder of what happens when things go wrong.
Needless to say since then major advances in technology and design have rendered nuclear power safer 
and more efficient, harnessing the dangers involved in the process. The newer power plants can 
produce more electricity and are cheaper than their counterpart fossil-fuel power plants [2]. Nuclear 
Power plants use Uranium as fuel and it is about as abundant in the Earth’s crust as Zinc and Tin so it’s 
not very rare and will not run out in the foreseeable future. Also there are techniques to re-use the 
radioactive waste from the reactor and obtain energy from it. They have been other developments and 
breakthroughs in finding alternative power sources such as: Hydroelectric power, solar power and wind 
power to name a few. These three types use renewable fuel sources and have virtually no emissions at 
all [3]. The cost of use is also falling and with the development of technology the output is also slowly 
increasing [4]. However they are still not up to the standard of Nuclear Power and are still relatively 
costly when taking into consideration the cost per Kilowatt – Hour [5].

1.1 The Basics of Nuclear Power

1 اولین همایش ملی مهندسی قدرت و نیروگاه هاي هسته اي

Nuclear Fission is the key to how nuclear power reactors extract energy from Uranium-235 and 
uses it to heat water which turns to steam and powers a turbine electric generator. Natural Uranium 
found in the Earth consists of 99.3% Uranium-238 and 0.7% Uranium-235. This is usually enriched so 
that the concentration of Uranium-235 rises to about 3.5% before being put into the reactor. The fuel is 
replaced when the amount of Uranium-235 falls to around 1.2%. When Uranium absorbs neutrons it 
splits into two other elements and releases a further two or three neutrons which in turn cause other 
nuclei to fission turning the process into a chain reaction. This chain reaction is extremely powerful and 
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vigorous so it needs to be controlled to prevent an explosion and meltdown. Into the reactor control 
rods are placed [6]. These rods are made of materials which act as very good neutron absorbers and 
control the reaction. Nuclear reactors go by a reproduction constant K, which is defined as: The 
average number of neutrons from each fission event that cause another fission event. The idea is to 
basically keep K at around 1 [7]. If it is goes below 1 the reaction dies out, if it goes above one then a 
runaway reaction occurs and the control rods can’t absorb the neutrons quickly enough in order to 
control the reaction and this inevitably leads to the reactor melting down [8]. In the reactor a moderator 
is used to absorb the energy released from the fission reactions and transfer it to water which when 
heated will boil, and then turn to steam, which will in turn drive the generator [9]. Pressurised water (to heated will boil, and then turn to steam, which will in turn drive the generator [9]. Pressurised water (to 
prevent it from boiling) is normally used as the moderator [10]. 

1.2   Advantages of using Nuclear Power
Lower CO2 emissions than fossil-fuel power stations. (Less than a hundredth of the emissions 

of Coal). Relatively low fuel consumption – 30 tonnes of fuel a year (Other fossil-fuel plants can 
consume as much as 9000 tonnes of fuel per year). Uranium is currently in abundance and with 
advances in technology we’ll be able to re-use the spent fuel also helping reduce the amount of 
radioactive waste. Low operating costs and is cost-efficient [8-9]. Unlike fossil-fuel plants power plants 
don’t need to take into account geographical position to be built and run cost efficiently. Nuclear power 
is extremely powerful and the energy released during nuclear fission is much more than any other 
chemical process. Advances in design of reactors avoid catastrophic damage to the atmosphere and 
immediate surroundings by containing the reactor in a very strong shell so the public is protected even 
in a meltdown [10].

1.3  Disadvantages of Nuclear Power1.3  Disadvantages of Nuclear Power
The risk of meltdown will always plague reactors and even though technology is advancing if 

something does go completely wrong the public is in great danger. Nuclear waste is piling up in lead 
containers which over time do corrode again posing a major health risk. Although running costs are 
low, reactors are expensive to build and to decommission. Technology used to purify fuel needed for a 
nuclear reactor can very easily also is used for creating nuclear weapons. The general public is very 
sceptical and somewhat afraid of nuclear power so building them could lead to protests and denial of 
acceptance.

2.      Materials and Methods

In this work, HZSM-5 with a ratio Si/Al of 60, 120 and 180 were used as the basis for the 
catalysts. Before loading lanthanum, zeolite HZSM-5 placed within the oven for 2 hours at 110 ° C. To 
load Lanthanum, a certain stoichiometric amount of salt La(No3) 3.6H2O is dissolved in distilled water 
and then the solution was added to HZSM-5 catalyst to result in an increase of 5 and 10 wt% 
lanthanum metal in the catalyst. For diffusion of the lanthanum elements to zeolite surface, the lanthanum metal in the catalyst. For diffusion of the lanthanum elements to zeolite surface, the 
resulting mixture was stirred thoroughly. Then the mixture was placed for six hours in the oven at 110 
˚C to dry completely. In order to oxidize the impurities, the catalysts were exposed to the air flow for 
five hours at 650 ˚C.

3.    Results and Discussion
Sufficient data for evaluation of the lanthanum parameters, temperature and Si/Al ratio and 

interaction of these parameters should be collected. Thus, the statistical analysis by the Design Expert 
software was used to verify the results of the methanol to olefin and to assess the effect of each variable 
as well as the interaction of using these parameters. Level of response defined by three variables, 
including lanthanum, Si/Al ratio and reaction temperature and ethylene and propylene yields defined as 
a response.

The variance analysis was used for review the importance of independent variables and mutual 
effect on the yield of ethylene and propylene. By using an F test and p test, the analysis of results from 
variance analysis and independent variables was conducted. F is variance ratio and defined as the ratio 

2 اولین همایش ملی مهندسی قدرت و نیروگاه هاي هسته اي

of the mean square of variables divided by the mean square of errors. For variance data analysis, as the 
F value is greater and the value of p is lesser, the parameter has a greater influence on the answer, and 
if the p-value for this parameter is less than 0.05, it is a significant parameter statistically.
According to the obtained results for a variance analysis of ethylene, the model suggested by the F-
value of 67.43 and p-value equal to 0.0001 which can be predicted the experimental results. The P-
value of parameters such as A, B, C, A 2 and C2 with a P value of less than 0.05 are meaningful 
parameters for the propylene models. Results shows the variance of the polypropylene model with an F 
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value of 4.29 and a p-value of 0.0001 can predict the experimental results properly. According to the 
results, the parameters C, AB, AC, A 2, B 2 and C 2 with a P value of less than 0.05 are statistically 
significant.

A polynomial model is resulted that after an analysis of variance table and determination of 
significant variables of ethylene and propylene. The polynomial model to explain how to produce 
ethylene and propylene are provided in the equations (3) and (4).

4

( % ) 46.94300 0.021350 0.065704 /
0.19988 ( ) 1 .58333 10 /

ethylene wt La Si A l
Tem perature C La Si A l−

= + − × − ×

− × − × × × (1)
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3

3
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−

−

−

−

= − + × + ×

+ × + × × ×

− × × ×
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(2)

The correlation coefficient (R2) for equations (1) and (2) is 0.9825 and 0.9739 respectively. 
These values indicate that the proposed models have high potential to predict the yield of ethylene and 
propylene.

Conclusion

Nuclear Power is a viable alternative power source to fossil-fuels since our demand for 
electricity is ever increasing and nuclear reactors can easily support the major demand as well as 
sustaining cost-efficiency of operation and maintenance of the plant. The fuel supplies are abundant 
and it is a low carbon energy source with low emissions. Advances in technology are turning reactors 
from health and safety hazards into safe and efficient sources of electricity. True there are issues with 
waste disposal but again with future developments the waste can be re-used and the idea is that the 
final waste will be put into corrosion-free containers. Ever since the sting of Chernobyl the public has 
always been extremely sceptical and doubtful about having a nuclear power plant in their back garden, always been extremely sceptical and doubtful about having a nuclear power plant in their back garden, 
but there have been major breakthroughs in design and even if a meltdown does occur and the reactor 
is destroyed a surrounding shell will prevent any radioactive material from being launched into the 
atmosphere. For the foreseeable future at least I believe that nuclear power is a very good answer to our 
immense needs especially since the price per KW it produces is also low compared to any other power 
source.
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