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Abstract;

The siudy was conducted o compare the eScency of natural and artfical catalysis
in chamical mactions. Catalysts wene known 1o increase the rate of a reacSon
withiout being consumed. Matural calalysis such as engymes derved from plant or
fruit sowrces and ardifcial catalysts like manganese dicede and nicke! were tested
under controlied conditions. The rate of resction was measured based on bme snd
observable changes. i was found that natural catalysis showed high specificty and
wiorked effecively under mild condiSons, while arffical catalysis demonstrated
broader stabiity a3t higher temperatures. The comganson helped to understand the
advanisges snd limilations of both bypes of catslysis in practes) appleatans.

Introduction:



Catatysts played an important role in spesding up chemical reactions without
undergoing any permanent change themselves Natural catalysts, mainly enzymes,
were biological n origin and acted efficiently under specific conditions such as
ternperaturs and pH. Arficial catalysts. on the other hand. were man-made
substances, ofien metals or metal axides, that functioned over 3 wide range of
eonditiona. This study fseused on camparing these two types of axtalysts o ohasre
thair @fiect on the rate of a specfio reagbon. The comparizon provided insight info
o poth natural and arificial catalysis conirbuted fo indusinal and biological
prOCESEes.

Statement of the Problem:

The problem addressed in fhis sludy was to determing which type of catalysi—
natural or artfica!—was more efeciive in enhancing the rate of a given chamical
reacton. There was limied comparative information on how natural eatalysts sueh
B8 enzymes performisd sgainst arificisl catalysts under similer conditons. Henoe,
this study aimed {0 analyze and evaluate the eficency. stabdity, and reaction
conditions of both types of catalysis.

Hypothesis:

It was hypothesized that natural catalysis (enzymes) would increasa the reaciion
rate more eficientty under mild condifions compared to arificial catalysis. which

were expected 1o be more stable and effective under extreme conditions such as
high tempersiure of strong pH.

Design of the Study:

The study was designed 25 an experimental companson betwesn two groups of
eatalysts. The independent variable was the type of satalyst (natural or aridsial),
while the depandent variable was the rate of reacson. The contol satup was a
reaction without any catalyst Equal quaniities of reactants were usad for all fests to
ensure famess. The axpenment was repested three times fo obtan relizble and
acourste results. Observalions were recorded based on visible changes and tme
inkcen for the rescbon o compleis,

Procedure:

1. Egual volumes of 3 selected subsirate (such as hydrogen peroxde soluton) were
{aken in sepadabs bEsl lubes.

2 Anatursl catalyst (eg. crushed potsto extrect or yesst contining catalase
enzymd) was sdded 1o one test tube.

3. An arificial oatslyst (&.g.. Iron Sllings & Permanganate powder) was sdded io
another test fube containing the same substraie.



4 A third test tube was kept 35 & control without any catalysi

5 The reaction ratz was measured by obsening e time taken for wisible changss.,
such as the release of cxygen bubblas.

A The expenments wars repgeated thres imes for scourscy.

7. Data were recorded and compared to evaluate which catalyst was more efficient
bn accelerating the reacton

Collection of Data {Photographs):
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Tabulation:

Comparison Between Natural and Addificial Catalysts
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Results and Discussion;

The exparmant showed that both natural and arliScial calalysis played important
redes in speeding up chemical reacfions. Matural catalysis such as engymes or clay
were found to be eco-fiendly and costeflective, but they worked eficendy only under
rrald condiions. Artifical catalysts, on the sther hand, showed high actvity and
stabdity gven under exireme conditions. but they wens expensive and less

environmentally friendy.

It was ohserved thed natursl catahysts provided grester salecfvity, while srifeisl
catalysis provided fasier reacton rates. The comparnson indicabed thad each type of
catalyst had specific advantapes and disadvantages. Combining both types could
have improved reaction efficiency while maintaining sustamabifity.

Conclusion:

The study soncluded that natural catalysts wene environmentslly safe snd
sustainable, but they wers effeciive only undar imited condiions. Arificial catalysis,
though more efficient and stable, had envronmental drawbacks. Both types were
important depending on the type of reacbon and desired outcome. |t was concluded
that developing 5 balanee betwesn natural and artfical catalytic systews could have
improved efficiency and reduced environmental harm

Application:
Matural Catalysts

* Wers used in the food industry for encyme-based processes such &8s juice
edmrifhoatin.

* Were applied in phamascsyutical manufaciuning and biodegradable product
developmant,

* 'Were used in eco-friendly wasie degradation and pollufion condrol.

Astificial Catalysts



Were widely used in petrochemical, fertifizer, and fusl indusinies.
Were applied in the production of plastics, synthetic fibers. and industrizl
chemicals.
& Wene used i calslylia somiertirs i reduse harriul vehice emssons,
Futwre Enhancement:

Future studies wene expecied fo focus on developing bég-inspired hybnd catalysis that
combined the benefits of both natural and arificial catalysts. Efforis could hawve been
rrade to improve the stability of natural catalysts, reduce the toweity of artifical
catalysis, and design recydable catalysis for sustainabile industrisl spplications.
Further research could have @med o create green catalylic sysiems Fuat ware
eficent. affordable. and emvironmentally friendly.
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