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Acid Base Titration
Lab Report

Matriculation

Introduction
to Acid Base
Titration in
Matriculatio
n Studies

For  mat r i cu la t ion
students, mastering the
acid  base  titration
l a b  r e p o r t
matriculation  is  a
fundamental  skill  that
bridges  theoretical
chemistry with practical
laboratory  work.  Acid-
base  titration  remains
o n e  o f  t h e  m o s t

essential  quantitative
analysis  techniques  in
chemistry,  forming  the
backbone  of  many
advanced  analytical
procedures.  Whether
you  are  pursuing  a
sc ience  s t ream  or
p r e p a r i n g  f o r
u n i v e r s i t y - l e v e l
c h e m i s t r y ,
understanding  how  to
conduct and document
a  titration  experiment
with precision is crucial
for academic success.

This  article  provides  a
complete  walkthrough
o f  t h e  a c i d  b a s e



titration  lab  report  for
matriculation  students,
covering  everything
from  experimental
setup  to  data  analysis
and common pitfalls. By
the end, you will have a
clear  framework  for
p roduc ing  a  h igh -
quality  lab  report  that
meets  matriculation
standards.

What Is Acid
Base
Titration?

Acid base titration is a
quantitative  analytical
m e t h o d  u s e d  t o
d e t e r m i n e  t h e
concentration  of  an
unknown  acid  or  base
solution  by  reacting  it
w i th  a  so lu t i on  o f
known  concentration,
called  the  standard
solution.  The  process
involves  gradual ly
adding the titrant from

a  bure t te  in to  the
a n a l y t e  u n t i l  t h e
reaction  reaches  its
equivalence  point,
which is often indicated
by a color change from
an added indicator.

For  mat r i cu la t ion
students,  the  most
common  ac id  base
titration  experiments
involve  strong  acid-
strong base pairs, such
as  hydrochloric  acid
with sodium hydroxide,
or  weak  acid-strong
base combinations  like
acetic acid with sodium
hydroxide.  The  choice
of  indicator  is  critical
and  depends  on  the
nature of the acid and
base involved.

The Importance of
Titration in the
Matriculation
Curriculum

In  the  matriculation
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chemistry syllabus, acid
base  titration  serves
multiple  educational
purposes:

It reinforces
conceptual
understanding of
stoichiometry and
mole calculations
It develops
practical
laboratory skills
including precise
measurement
and technique
It teaches data
recording, error
analysis, and
scientific
reporting
It prepares
students for more
advanced
analytical
chemistry at
university level

T h e  a c i d  b a s e
titration  lab  report
m a t r i c u l a t i o n

assignment  typically
a c c o u n t s  f o r  a
significant  portion  of
practical  assessment
m a r k s ,  m a k i n g  i t
essential for students to
produce  thorough  and
a c c u r a t e
documentation.

Essential
Equipment
and
Materials

Before  beginning  any
titration  experiment,
ensure  you  have  the
following  equipment
ready  and  properly
cleaned:

Burette (50 mL
capacity,
graduated to 0.1
mL)
Pipette
(volumetric,
usually 25 mL or



20 mL)
Conical flask
(Erlenmeyer
flask, 250 mL)
Retort stand
with burette
clamp
White tile (to
observe color
changes clearly)
Volumetric
flask (for
preparing
standard
solutions)
Wash bottle
containing
distilled water
Beakers (100 mL
and 250 mL)
Funnel
Indicator
solution
(phenolphthalein,
methyl orange, or
bromothymol
blue)
Standard
solution of
known
concentration

Unknown
solution to be
analyzed

Step-by-Step
Procedure
for Acid
Base
Titration

Following  a  systematic
procedure  is  essential
for  obtaining  accurate
results  in  your  acid
base  titration  lab
report  matriculation
experiment.  Here  is  a
detailed  step-by-step
guide:

Step 1:
Preparation of the
Burette

Rinse  the  burette  with
distilled  water,  then
with a small amount of
the  titrant  solution  to
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remove  any  residual
water that might dilute
the  t itrant.  Fi l l  the
burette with the titrant
using a funnel, ensuring
no  a i r  bubbles  are
trapped  in  the  t ip .
Record  the  in i t i a l
volume reading, taking
c a r e  t o  r e a d  t h e
meniscus at eye level.

Step 2: Pipetting
the Analyte

Using  a  volumetric
pipette,  transfer  an
exact  volume  of  the
analyte  solution  into  a
clean conical  flask.  Add
2 – 3  d r o p s  o f  t h e
appropriate  indicator.
For  strong  acid-strong
b a s e  t i t r a t i o n s ,
phenolphthalein  is
commonly  used  as  it
changes  color  sharply
at  the  equivalence
point  from colorless to
pink.

Step 3:
Performing the
Titration

Place  the  conical  flask
on a white tile beneath
the burette. Slowly add
t h e  t i t r a n t  w h i l e
continuously  swirling
the  flask.  Initially,  you
can  add  the  titrant  in
larger volumes,  but  as
you  app roach  the
endpoint,  reduce  the
addition  to  dropwise.
The endpoint is reached
when a  single  drop  of
t i t r a n t  c a u s e s  a
p e r m a n e n t  c o l o r
change that persists for
at least 30 seconds.

Step 4: Recording
Results

Record the final volume
r e a d i n g  f r o m  t h e
burette. The volume of
t i t rant  used  is  the
difference  between  the
final  and  initial



readings.  Repeat  the
titration  at  least  three
t i m e s  t o  o b t a i n
concordant  results,
which  should  agree
within  0.1  mL of  each
other.

How to
Write a
High-Quality
Acid Base
Titration
Lab Report

T h e  a c i d  b a s e
titration  lab  report
matriculation  must
fo l l ow  a  s tandard
scientific  format.  Your
l ab  repo r t  shou ld
include  the  following
sections:

Title

Provide  a  clear  and
descriptive  title,  such

as:  "Determination  of
the  Concentration  of
Hydroch lor ic  Ac id
Solution  by  Titration
with  Standard  Sodium
Hydroxide Solution."

Objective

State  the  purpose  of
t h e  e x p e r i m e n t
concisely. For example:
"To  determine  the
unknown  concentration
of  hydrochloric  acid
solution using acid-base
t i t r a t i o n  w i t h  a
standardized  sodium
hydroxide  solution."

Introduction and
Theory

Briefly  explain  the
principles  of  acid-base
titration,  including  the
neutralization  reaction,
the  role  of  indicators,
and the concept of the
equivalence  point.
Include  the  balanced
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chemical  equation  for
the  reaction.

Materials and
Apparatus

List  all  equipment  and
chemicals  used  in  the
experiment.  Be  specific
about  concentrations
and  volumes  where
applicable.

Procedure

Describe the method in
past  tense ,  as  the
experiment has already
b e e n  c o n d u c t e d .
Include  all  steps  you
followed,  including any
precautions  taken  to
improve  accuracy.

Results and Data
Table

P r e s e n t  y o u r
experimental data in a
clear  table  format.  A
typ ica l  data  tab le

includes:

Titration
Number

Initial
Burette
Reading

(mL)

Final
Burette
Reading

(mL)

Volume
of

Titrant
Used
(mL)

1
(Rough) 0.00 24.50 24.50

2 0.00 24.30 24.30
3 24.30 48.55 24.25

Note  that  the  rough
titration is  not used in
calculating the average
t i t re  vo lume.  Only
concordant  results  are
averaged.

Calculations

Show  all  calculations
step  by  step.  For  the
acid  base  titration
l a b  r e p o r t
matriculation, you will
t y p i c a l l y  n e e d  t o
calculate:

The average1.
volume of titrant
used (titre
volume)
The number of2.
moles of titrant
used



The number of3.
moles of analyte
based on the
stoichiometric
ratio
The concentration4.
of the unknown
solution

Example calculation:

If 24.30 mL of 0.100 M
NaOH neutralizes 25.00
mL of HCl:

Moles of NaOH = 0.100
mol/L  ×  0.02430  L  =
0.002430 mol

From the equation HCl
+ NaOH → NaCl + H₂O,
mole ratio is 1:1

M o l e s  o f  H C l  =
0.002430  mol

Concentration of HCl =
0.002430 mol / 0.02500
L = 0.0972 M

Discussion

This  section  is  critical
for demonstrating your
understanding. Discuss:

Sources of error
and how they
affected your
results
Why the chosen
indicator was
appropriate
Comparison of
your results with
expected values
Precautions taken
to minimize
errors
Suggestions for
improving the
experiment

Conclusion

State  whether  the
objective was achieved
and  provide  the  final
a n s w e r  w i t h
appropriate  units  and
significant  figures.
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Common
Errors in
Acid Base
Titration
and How to
Avoid Them

Even  exper ienced
s t u d e n t s  m a k e
mistakes  in  titration
experiments.  Being
aware of these common
errors  wil l  help  you
p r o d u c e  a  m o r e
accurate  acid  base
titration  lab  report
m a t r i c u l a t i o n
submission.

Parallax Error

Reading  the  burette
volume  at  an  angle
rather than at eye level
leads  to  inaccurate
readings.  Always  read
the  meniscus  at  eye
level  and  record  the

bottom of the meniscus
for clear liquids.

Air Bubbles in the
Burette

Ai r  t rapped  in  the
burette  tip  can  cause
volume readings to be
inaccurate.  Always
remove  air  bubbles
before taking the initial
reading  by  running  a
small amount of titrant
through the tip.

Over-Titration

Adding too much titrant
past  the endpoint  is  a
common mistake. Slow
down your  addition  as
you  app roach  the
expected endpoint, and
use  a  wash  bottle  to
rinse down any droplets
on the inner walls of the
flask.



Improper Swirling

Insufficient  mixing  of
the  solution  during
titration  can  lead  to
localized color changes
a n d  p r e m a t u r e
endpoint  detection.
Swirl  continuously  and
thoroughly  throughout
the  titration.

Using the Wrong
Indicator

Different  acid-base
combinations  require
different  indicators
based on the pH at the
equivalence  point.  For
strong  acid-strong
base,  phenolphthalein
o r  m e t h y l  o r a n g e
works.  For  weak  acid-
s t r o n g  b a s e ,
phenolphthalein  is
appropriate.  For strong
acid-weak base, methyl
orange is preferred.

Tips for
Maximizing
Your Score
on the Lab
Report

To  excel  in  your  acid
base  titration  lab
report  matriculation
assessment,  consider
these  strategies:

Record data1.
immediately —
never rely on
memory; write
readings directly
into your data
table as you take
them.
Use appropriate2.
significant
figures —
burette readings
are typically
recorded to two
decimal places
(e.g., 24.30 mL,
not 24.3 mL).
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Show all3.
working — even
simple
calculations
should be written
out completely to
demonstrate your
understanding.
Discuss errors4.
honestly —
acknowledging
limitations of your
experiment
shows scientific
maturity and
critical thinking.
Include5.
relevant
chemical
equations —
balanced
equations with
state symbols
demonstrate
thoroughness.
Format your6.
report neatly —
a well-organized
report with clear
headings and
properly labeled

tables creates a
positive
impression.

Choosing
the Right
Indicator

T h e  s e l e c t i o n  o f
i nd i ca to r  i s  a  key
decision  in  any  acid
base  t i t rat ion  and
should  be  justified  in
y o u r  a c i d  b a s e
titration  lab  report
matriculation. The pH
range  of  the  indicator
must match the pH at
the equivalence point of
the titration.

Phenolphthalein

Color  change  f rom
colorless  to  pink  over
pH  8.2–10.0.  Suitable
for  strong  acid-strong
base  and  weak  acid-
strong  base  titrations.
T h i s  i s  t h e  m o s t



common indicator used
i n  m a t r i c u l a t i o n
titration experiments.

Methyl Orange

Color  change from red
to  ye l l ow  ove r  pH
3.1–4.4.  Suitable  for
strong acid-strong base
and  strong  acid-weak
base  titrations.  Not
suitable for weak acid-
strong base titrations.

Bromothymol
Blue

Color  change  f rom
yellow to blue over pH
6.0–7.6.  Suitable  for
strong acid-strong base
titrations  where  the
equivalence  point  is
near  pH  7.

Data
Analysis and

Error
Calculation

A thorough acid base
titration  lab  report
matriculation includes
error analysis. Calculate
the  percentage  error
using  the  formula:

Percentage  Error  =
|(Experimental Value −
Theoretical  Value)|  /
Theoretical  Value  ×
100%

If no theoretical value is
provided,  you  can  still
discuss  precision  by
calculating the range or
standard  deviation  of
your  titre  volumes.
Concordant  results
typically fall  within 0.1
mL  o f  each  o the r ,
i n d i c a t i n g  g o o d
precision.

Common  sources  of
s y s t e m a t i c  e r r o r
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include:

Impure reagents

Incorrectly
calibrated
volumetric glass


