


ABSTRACT

The study was conducted to compare the efficiency of natural and
artificial catalysts in chemical reactions. Catalysts were known to increase
the rate of a reaction without being consumed. Natural catalysts such as
enzymes derived from plant or fruit sources and artificial catalysts like
manganese dioxide and nickel were tested under controlled conditions.
The rate of reaction was measured based on time and observable
changes. It was found that natural catalysts showed high specificity and

worked effectively under mild conditions, while artificial catalysts
demonstrated broader stability at higher temperatures. The comparison
helped to understand the advantages and limitations of both types of

catalysts in practical applications.




INTRODUCTION
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without undergoing any permanent change themselves. Natural catalysts,
mainly enzymes, were biological in origin and acted efficiently under
specific conditions such as temperature and pH. Artificial catalysts, on the
other hand. were man-made substances, often metals or metal oxides, that
functioned over a wide range of conditions. This study focused on
comparing these two types of catalysts to observe their effect on the rate
of a specitic reaction. The comparison provided insight into how both

natural and artificial catalysts contributed to industrial and biological

Processes.




STATEMENT OF THE

PROBLEM

The problem addressed in this study was to determine which type of
catalyst—natural or artificial—was more effective in enhancing the rate
of a given chemical reaction. There was limited comparative information on
how natural catalysts such as enzymes performed against artificial
catalysts under similar conditions. Hence, this study aimed to analyze

and evaluate the efficiency, stability, and reaction conditions of both types

of catalysts.
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HYPOTHESIS

[twas hypothesized that natural catalysts (enzymes) would increase

the reaction rate more efficiently under mild conditions compared to
artificial catalysts, which were expected to be more stable and effective

under extreme conditions such as high temperature or strong pH.

DESIGN OF THE STUDY

The study was designed as an experimental comparison between

two groups of catalysts. The independent variable was the type of catalyst
(natural or artificial), while the dependent variable was the rate of reaction.
The control setup was a reaction without any catalyst. Equal quantities of
reactants were used for all tests to ensure fairness. The experiment was repeated
three times to obtain reliable and accurate results. Observations were
recorded based on visible changes and the time taken for the reaction to

complete.
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PROCEDURE

1.

Equal volumes of a selected substrate (such as hydrogen peroxide

solution) were taken in separate test tubes,

2. A natural catalyst (e.g., crushed potato extract or yeast containing

catalase enzyme) was added {0 one test tube.

3. An artificial catalyst (e.g., Iron fillings C Permanganate powder) was

added to another test tube containing the same substrate.

4. A third test tube was keptas a control without any catalyst.

5. The reaction rate was measured by observing the time taken for visible

changes, such as the release of oxygen bubbles,
6. The experiments were repeated three times for accuracy.

7. Data were recorded and compared to evaluate which catalyst was more

efficientin accelerating the reaction.
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TABULATION
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COMPARISON BETWEEN NATURAL AND

ARTIFICIAL CATALYSTS

Criteria

Source

Composition

Activity

“Qability

Natural catalyst

Artificial catalyst

'l'hcy- were derived
(rom biological or
natural sources
such as plants,
microbes, or
enzymes.
'l"hc;\' were made up
of proteins,

organic
molecules, or
minerals.

They were
synthesized
chemically in
laboratories or |
industries. g

They were composed?
of metals, metal |
oxides, orcomplex
compounds.

They showed high
specificity fora

They showed broader
activity |
and could catalyze a

particular
reaction. | variety of
Z reactions.
_ |

They were less
stable at high
temperatures and
extreme pH
levels.
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' They were more
stable under

| varying
temperature and
' pH conditions.
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S 'l:n\v-nronmcnlal Ihu were eco- f They sometimes |

inpact Ir.‘c”d]}" and ' produced harmful
biodegradable. by-products and

required disposal

: . 1 o management. |

0 Cost They were They were costlier due |

inexpensive to to synthesis and |

obtain from purification |

natural sources. processes. l

i Reaction Rate They catalyzed They required
reactions efficiently | optimized
under mild conditions such as
conditions. pressure or heat for

maximum
efficiency.

3 Example Enzymes like Industrial catalysts
catalase, like platinum,
pectinase, lipase, nickel, or zeolites.
and amylase.

Parameter Natural Catalyst Artificial Catalyst

(Scale 1-10) (Scale 1-10)

Specificity 9 6

Stability 5 9

Environmental )

10 5

Impact

Cost Effectiveness

| Reaction Rate 8 8
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played important roles in

Speeding up chemical reactions. Natural
catalysts such ag enzymes or

. clay were found to be eco-friendly and cost-
effective, but they worked efficiently only under mild conditions. Artificial

catalysts, on the other hand, showed high activity and stability even under
extreme conditions, byt the

Y Were expensive and less environmentally
friendly.

[t was observed that natural catalysts provided greater selectivity,
while artificial catalysts provided faster reaction rates. The comparison
indicated that each type of catalyst had specific advantages and
disadvantages. Combining both types could have improved reaction
efficiency while maintaining sustainability.

CONCLUSION

The study concluded that natural catalysts were environmentally
safe and sustainable, but they were effective only under limited C
Artificial catalysts, though more efficient and stable, had eny
drawbacks. Both types were important depending on the ty
and desired outcome. It was concluded that developing a bal

onditions.
iIronmenta]
pe of reaction

ance between
natural and artificial catalytic systems could have improv

ed efﬂciency

and reduced environmental harm.
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APPLICATION

Natural Catalvsts

e They were used in the food industry for enzyme-based
processes such as juice clarification.
e They were applied in pharmaceutical manufacturing and

biodegradable product development.
e They were used in eco-friendly waste degradation and

pollution control.

Artificial Catalvsts

e They were widely used in petrochemical, fertilizer, and fuel

industries.

e They were applied in the production of plastics, synthetic fibres
and industrial chemicals.

e They were used in catalytic converters to reduce harmful vehicle

emissions.




FUTURE ENHANCEMENT

g bio- inspired

Future studies were expected to focus on developin
hybrid catalysts that combined the benefits of both natural and artificial

catalysts. Efforts could have been made to improve the stability ol
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natural catalysts, reduce the toxicity of artificial catalysts, and des

|
|
recyclable catalysts for sustainable industrial applications. Further }
research could have aimed (o create green catalytic systems that were

efficient, affordable, and environmentally friendly.
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