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UNDERSTANDING
THE TITRATION
TABLE OF
RESULTS: A
COMPLETE GUIDE
FOR ACCURATE
DATA RECORDING

Titration is one of the
most fundamental and
widely used techniques
in analytical chemistry.
Whether  you  are  a
student in a university
l a b o r a t o r y ,  a
professional chemist in
a  pharmaceut ica l
company, or a hobbyist
exploring  chemical
reactions,  the  titration
table of results is your
m o s t  i m p o r t a n t

companion.  It  is  more
than  just  a  gr id  of
numbers ;  i t  i s  the
backbone  o f  your
experiment,  the  place
w h e r e  r a w  d a t a
t r a n s f o r m s  i n t o
m e a n i n g f u l
conclusions.  Getting  it
r ight  is  essent ia l ,
because even the most
p rec i se  t i t r a t i on
technique is  worthless
if  your  data  recording
i s  s l o p p y  o r
incomplete.  In  this
comprehensive  guide,
we  will  explore  every
aspect  of  the  titration
table  of  results,  from
its core components to
common  pitfalls,  so
y o u  c a n  r e c o r d ,
analyze,  and  interpret
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y o u r  d a t a  w i t h
confidence.

WHAT IS A
TITRATION TABLE
OF RESULTS?

A  titration  table  of
results  is  a  structured
r e c o r d  o f  a l l  t h e
measurements  taken
dur ing  a  t i t ra t ion
experiment. It typically
includes initial and final
burette  readings,  the
volume of titrant used,
and any other relevant
observations  such  as
c o l o r  c h a n g e s  o r
temperature. The table
serves as a permanent
r e c o r d  o f  t h e
experiment,  allowing
you  to  review  your
w o r k ,  c a l c u l a t e
averages,  and  draw
conclusions  long  after
the  laboratory  session
is over. In professional
settings, it also serves
as  a  quality  control
document that can be
audited  or  referenced

later.
The primary purpose of
this table is to organize
data  in  a  way  that
minimizes  errors  and
facilitates  calculations.
By  systemat ical ly
recording  each  trial,
you can easily identify
outl iers,  check  for
cons i s tency ,  and
compute  the  mean
titre volume. Without a
proper table, your data
becomes  chaotic,  and
the  risk  of  mistakes
increases dramatically.

Why the
Titration
Table
Matters
in
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Quantitati
ve

Analysis
Quantitative  analysis
re l i e s  on  p rec i se
measurements.  In
t i t ra t ion ,  you  are
determining  the  exact
volume of a solution of
known  concentration
requ i red  to  reac t
complete ly  wi th  a
substance of  unknown
concentration.  The
titration table of results
i s  w h e r e  a l l  y o u r
volumetric data lives. If
your table is inaccurate
or  incomplete,  your
final  calculated
concentration  will  be
unreliable. This is why
experienced  chemists
place  such  a  strong
emphasis  on  careful
data recording. A well-
constructed  table  also
helps you spot trends,

such as a gradual drift
in  readings,  which
m i g h t  i n d i c a t e  a
problem  with  your
e q u i p m e n t  o r
technique.

KEY COMPONENTS
OF A TITRATION
TABLE OF RESULTS

A  c o m p l e t e  a n d
professional  titration
t a b l e  o f  r e s u l t s
i n c l u d e s  s e v e r a l
essential  components.
Each  column and  row
has a  specific  purpose,
and missing even one
e l e m e n t  c a n
c o m p r o m i s e  t h e
i n t e g r i t y  o f  y o u r
experiment.

Essential
Column
Headings
Every  titration  table
should  include  the
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f o l l ow ing  co lumn
headings ,  c lear ly
l a b e l e d  w i t h
appropriate  units:

Trial Number:
This column
identifies each
individual
titration run.
Trials are
typically
numbered 1, 2,
3, and so on. You
may also see a
column for
"Rough" or
"Preliminary"
trial, which is an
initial run used to
get an
approximate
endpoint.
Final Burette
Reading (mL):
This is the
volume reading
on the burette
after you have
reached the
endpoint of the
titration. It is
usually recorded

to two decimal
places.
Initial Burette
Reading (mL):
This is the
volume reading
on the burette
before you begin
adding titrant. It
is also recorded
to two decimal
places.
Volume of
Titrant Used
(mL): This is
calculated by
subtracting the
initial reading
from the final
reading. It
represents the
exact volume of
titrant delivered
during the
titration.
Observations:
This column is
often overlooked
but is extremely
valuable. Record
any color
changes, the
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persistence of
the endpoint
color, or any
unusual behavior
during the
titration.

Additiona
l Columns
for
Advanced
Analysis
Depending  on  the
complexity  of  your
experiment, you might
include  addit ional
columns  such  as:

Indicator Used:
If you are testing
different
indicators, this
column helps
track which
indicator was
used for each

trial.
Temperature
(°C): Some
titrations are
temperature-
sensitive, and
recording the
temperature can
help with
corrections or
troubleshooting.
Notes on
Technique: This
can include
details about
how fast the
titrant was
added, whether a
magnetic stirrer
was used, or if
the solution was
heated.

HOW TO
CONSTRUCT A
TITRATION TABLE
OF RESULTS

Creat ing  a  proper
titration table of results
is  straightforward  if
you follow a systematic
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approach.  Here  is  a
step-by-step  guide  to
building  a  table  that
meets  laboratory
standards.

Step 1:
Prepare
Your
Table
Before
You Start
Do not  wait  until  you
are  in  the  middle  of
your  experiment  to
create  your  table.
Prepare  it  in  advance
in  your  laboratory
notebook  or  on  your
d a t a  s h e e t .  T h i s
ensures that you have
a designated space for
every  measurement
a n d  r e d u c e s  t h e

chance of forgetting to
record a critical value.
Draw  the  table  with
clear column headings
and  enough  rows  for
your expected number
of  trials,  plus  a  few
extras  in  case  you
need to repeat a run.

Step 2:
Record
the
Rough
Trial First
Always  per fo rm  a
rough  titration  first.
This trial gives you an
approximate  idea  of
the endpoint volume so
that  you  can  add  the
titrant  more  quickly
during the initial phase
of  subsequent  trials.
The rough trial is often
recorded  in  the  same
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table or in a separate
section clearly marked
as "Rough."

Step 3:
Fill in
Initial and
Final
Readings
Immediat
ely
After  each  titration,
record  the  initial  and
final  burette  readings
immediately.  Do  not
rely  on  your  memory.
W r i t e  t h e  v a l u e s
directly into your table
before you do anything
else. This simple habit
eliminates  one  of  the
most common sources
of  error  in  titration

experiments.

Step 4:
Calculate
the
Volume
of Titrant
Used
For each trial, subtract
the initial reading from
the  final  reading  to
obtain  the  volume  of
titrant  used.  Perform
this  calculation  in  the
column provided or  in
a  separate  calculation
section.  Double-check
your  subtract ion ,
especially  when  the
readings cross a whole
number  boundary  (for
example,  from  24.90
mL  to  25.10  mL).
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Step 5:
Record
Your
Observati
ons
Immediately after each
titration,  note  any
relevant  observations.
Was the  color  change
sharp and lasting? Did
the  solution  become
cloudy?  Did  you  have
to wait for the indicator
to  change?  These
details  can  help  you
interpret  your  results
later  and  ident i fy
potential  issues  with
your  technique.

EXAMPLE OF A
WELL-
STRUCTURED

TITRATION TABLE
OF RESULTS

T o  i l l u s t r a t e  t h e
concepts  discussed,
consider  the  following
example  of  a  titration
table of results for an
acid-base  titration
u s i n g  s o d i u m
hydroxide as the titrant
and phenolphthalein as
the indicator.
T h e  t a b l e  w o u l d
include  six  columns:
Trial  Number,  Initial
Burette  Reading  (mL),
Final  Burette  Reading
(mL), Volume of Titrant
Used (mL), Concordant
( Y e s / N o ) ,  a n d
Observations.
For trial 1 (rough), the
initial reading might be
0.00  mL  and  the  final
reading  24.50  mL,
giving  a  volume  of
24.50  mL.  This  trial
would  be  labeled  as
rough  and  used  only
for  guidance.  For  trial
2, the initial reading is
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0.00  mL  and  the  final
reading  is  24.10  mL,
giving  a  volume  of
2 4 . 1 0  m L .  T h e
observation might note
that  the  pink  color
p e r s i s t e d  f o r  3 0
seconds. For trial 3, the
initial  reading  is  0.00
mL  and  the  final
reading  is  24.15  mL,
giving  a  volume  of
24 .15  mL .  Th i s  i s
concordant with trial 2
because  the  difference
is  only  0.05  mL.  For
t r ia l  4 ,  the  in i t ia l
reading is 0.00 mL and
the  final  reading  is
24.12  mL,  giving  a
volume  of  24.12  mL.
This is also concordant.
For  trial  5,  the  initial
reading is 0.00 mL and
the  final  reading  is
24.30  mL,  giving  a
volume  of  24.30  mL.
This is not concordant
with  the  others  and
would  be  flagged  for
review.
The concordant values

(24.10,  24.15,  and
24.12  mL)  are  then
averaged to obtain the
mean  titre  volume  of
24.12  mL,  which  is
used  in  subsequent
calculations.

COMMON
MISTAKES WHEN
RECORDING A
TITRATION TABLE
OF RESULTS

Even  exper ienced
chemists  can  make
errors  when  recording
titration  data.  Being
aware  of  the  most
common mistakes can
help you avoid them.

Parallax
Error in
Reading
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the
Burette
O n e  o f  t h e  m o s t
frequent  sources  of
inaccuracy  is  parallax
error. This occurs when
your  eye  is  not  level
with  the  meniscus
when  read ing  the
burette.  Always  read
the  bot tom  o f  the
meniscus  at  eye level
f o r  t r a n s p a r e n t
solutions.  For  opaque
or  colored  solutions,
read  the  top  of  the
meniscus.

Forgettin
g to
Record

the
Rough
Trial
Many  students  omit
the  rough  trial  from
their  titration  table  of
results,  but  it  is  an
important  part  of  the
process.  The  rough
trial  helps  you  gauge
t h e  a p p r o x i m a t e
endpoint,  saving  time
and  reducing  waste.
Record it clearly so you
know  which  trial  was
the rough one.

Inconsist
ent Use
of
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Decimal
Places
All  burette  readings
should be recorded to
two decimal  places.  A
reading  of  exactly  24
mL  should  be  written
a s  2 4 . 0 0  m L  t o
maintain  consistency
a n d  p r e c i s i o n .
Inconsistent  decimal
places  can  lead  to
rounding errors in your
final calculations.

Not
Checking
for
Concorda
nt Results
Concordant results are
those that agree within

0.10 mL of each other.
If your titration table of
results  shows  a  wide
variat ion  between
trials,  it  indicates  a
problem  with  your
t e c h n i q u e  o r
equipment.  Always
perform  enough  trials
to obtain at least three
concordant  results
before  averaging.

ANALYZING DATA
FROM YOUR
TITRATION TABLE
OF RESULTS

Once  your  titration
tab le  o f  resu l ts  i s
complete,  the  next
step  is  analysis.  This
involves calculating the
mean titre volume and
using  it  to  determine
t h e  u n k n o w n
concentration.

Calculatin
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g the
Mean
Titre

Volume
To calculate the mean
titre  volume,  identify
al l  the  concordant
results  in  your  table.
These  are  the  values
that agree within 0.10
mL  o f  each  o ther .
Calculate  the  average
of  these  values.  For
e x a m p l e ,  i f  y o u r
concordant  values  are
24.10,  24.15,  and
24.12  mL,  the  mean
titre  volume is  (24.10
+ 24.15 + 24.12) / 3 =
24.12 mL. Discard any
results  that  are  not
concordant, and do not
include  them  in  your
average.

Calculatin
g the
Unknown
Concentr
ation
With  the  mean  titre
volume  in  hand,  you
can  ca lcu la te  the
concentration  of  the
unknown solution using
the formula:  C1 V1 =
C2 V2,  where  C1 and
V 1  a r e  t h e
concentration  and
volume  of  the  titrant,
and C2 and V2 are the
concentration  and
volume of the unknown
solution.  Adjust  the
formula  based  on  the
stoichiometry  of  the
reaction.



Titration Table Of Results 13

13

Checking
for
Systemati

c Errors
Review  your  titration
table  of  results  for
signs  of  systematic
errors. For example, if
all  your  results  are
consistently  higher  or
lower  than  expected,
you  m igh t  have  a
calibration  issue  with
you r  bu re t te  o r  a
p rob lem  w i th  the
concentration  of  your
standard solution.  The
observations  column
can  provide  valuable
clues  in  these  cases.

BEST PRACTICES
FOR USING A
TITRATION TABLE
OF RESULTS

Adopting best practices

in your laboratory work
ensures  that  your
titration table of results
i s  r e l i a b l e  a n d
reproducible.

Use a
Bound
Laborator
y
Notebook
Record  your  titration
table  of  results  in  a
bound  laboratory
n o t e b o o k  w i t h
numbered  pages.  This
creates  a  permanent,
tamper-proof record of
you r  wo rk .  Loose
sheets of paper can be
lost ,  damaged,  or
mixed  up,  leading  to
d a t a  l o s s  a n d
confusion.
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Record
Data in
Pen
Always  record  your
data  in  pen.  I f  you
make a mistake, draw
a  single  line  through
the error and write the
correct value next to it.
This  maintains  the
i n t e g r i t y  o f  y o u r
original  record  and
allows you to see the
correction.  Never  use
correction  fluid  or

erasers.

Label
Everythin
g Clearly
Each titration  table  of
resu l t s  shou ld  be
clearly labeled with the
date,  the  identity  of
the solutions used, the
indicator,  and  any
o t h e r  r e l e v a n t
e x p e r i m e n t a l
c o n d i t i o n s .  T h i s
context is essential


