UNIT 3 « CHEMICAL KINETICS A
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3.3.1Zero Order Reactions
Mathematical derivation, graphical
analysis, and real-world application
of zero order Kinetics.
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CORE CONCEPT A
Independence from Concentration et
N 4 R
A zero order reaction means the rate
of the reaction is entirely independent Rate o< [R]O
of the concentration of the reactants.
The reaction proceeds at a constant 0
speed until the reactant is Rate = k[R] =K
completely depleted.
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_‘O'_ Mathematical Axiom: Any quantity raised to the power of zero is unity (1). Therefore, for

=  these specific reactions, the reaction rate is exactly equal to the rate constant k.




THE CALCULUS A

The Differential Rate Equation TopAl
i
Rate = — d[R] The negative sign indicates the decrease in
= dt reactant concentration over time.
/
( ; k
" d[R] Q Substitute the zero order condition (Rate = k)
| dt into the differential.

Isolate the variables to prepare for integration.
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INTEGRATION A
Deriving the Integrated Rate Equation

Lfd[R]=f—kdt->[R]=—kt+I |

| is the constant of integration.

————

Attime t = 0, concentration [R] = [R],
[Rlg = -k(0) + I = I = [R],




GRAPHICAL REPRESENTATION A
Visualizing the Linear Decrease e
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REAL-WORLD APPLICATION A
Ammonia on a Hot Platinum Surface i

2NH3(g) —(Pt catalyst, 1130K)> N2(g) + 3H2(g)

At extremely high pressures, this
reaction becomes zero order.
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Rate = k[NH3] Y i N N el Nl

Platinum Catalyst Surface

Surface Saturation: The platinum metal surface gets completely saturated with gas
molecules. Once fully occupied, adding more NH; cannot speed up the reaction because there
IS no physical space left to react. The rate is strictly limited by the catalyst surface area.




CHEAT SHEET A
Zero Order Summary g

Constant Rate Linear Decrease
[R],

The rate does not change as concentration Plotting [R] vs t yields a

drops. It is entirely independent of [R]. ﬁﬁgfﬁ:ﬁ ssl::::;:agi[ downward

t

Key Formulas Rate Constant Units

Diff: Rate = k mol L1 s
Int: [R] = -kt + [R]g

Matches the units of the overall reaction rate.

Exam Ready: Remember, true zero order reactions are rare and usually occur under special physical
constraints, like saturated metal catalysts or specific enzyme reactions.



What TopAll Pro Does Differently

You've Learned
the Theory.
Now Let s TestIt.

Reading notes gets you knowledge.
Practicing MCQs gets you marks.
That's exactly what TopAll Pro is built for.

Stuck? Snap it. Solve it. — Doubts Al
Photo — step-by-step solution in seconds, 24/7

Your Al Coach finds your blind spots
Concept-level weakness detection — not just chapter-level

4.5 Lakh+ questions. Never run out.
13x more content than any other prep app in India

Build your own test in 60 seconds
Pick a chapter, set difficulty — Al does the rest instantly.

Al Recommandation that helps you improve
Al Recommandation Analysis your Tests and tell you where

vV VvV VYV VvV WV

Try TopAll Pro Now

you need to improve.

‘> Practice the moment you finish studying 4.5L+ 1.5L+ Al Powered

Jump in while the concept is still fresh in your head MCQs Students In-Depth Analysis




