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SIGNIFICANT FIGURES
• The number of figures/digits 

reported in an analysis needs 
to reflect the accuracy of the 
instruments used.

• Reporting more figures/digits 
in a result gives the reader of 
the data incorrect 
information about the 
precision of the analysis.

26 Analytical Chemistry 2.0

or

1 089 10
296 54

0 4.
.

× ×− mol C H N S
g C H N

10 20 2 4

10 20 22 4

10 20 2 4
10 20 2 4

S
mol C H N S

g C H N S= 0 032293.

0 03229
0 4613

100 7
3.

.
.

g C H N S
g sample

10 20 2 4 × = 0000% w/w C H N S10 20 2 4

2D Basic Equipment
The array of equipment for making analytical measurements is impressive, 
ranging from the simple and inexpensive, to the complex and expensive. 
With three exceptions—measuring mass, measuring volume, and drying 
materials—we will postpone the discussion of equipment to later chapters 
where its application to specific analytical methods is relevant.

2D.1 Equipment for Measuring Mass

An object’s mass is measured using a digital electronic ANALYTICAL BALANCE 
(Figure 2.3).2 An electromagnet levitates the sample pan above a permanent 
cylindrical magnet. The amount of light reaching a photodetector indicates 
the sample pan’s position. Without an object on the balance, the amount 
of light reaching the detector is the balance’s null point. Placing an object 
on the balance displaces the sample pan downward by a force equal to the 
product of the sample’s mass and its acceleration due to gravity. The bal-
ance detects this downward movement and generates a counterbalancing 
force by increasing the current to the electromagnet. The current returning 
the balance to its null point is proportional to the object’s mass. A typical 
2 For a review of other types of electronic balances, see Schoonover, R. M. Anal. Chem. 1982, 54, 

973A-980A.

Although we tend to use interchangeably, 
the terms “weight” and “mass,” there is 
an important distinction between them. 
Mass is the absolute amount of matter in 
an object, measured in grams. Weight is a 
measure of the gravitational force acting 
on the object:
weight = mass × gravitational acceleration
An object has a fixed mass but its weight 
depends upon the local acceleration due 
to gravity, which varies subtly from loca-
tion-to-location. 
A balance measures an object’s weight, not 
its mass. Because weight and mass are pro-
portional to each other, we can calibrate 
a balance using a standard weight whose 
mass is traceable to the standard prototype 
for the kilogram. A properly calibrated 
balance will give an accurate value for an 
object’s mass.

Figure 2.3  The photo shows a typical digital electronic bal-
ance capable of determining mass to the nearest ±0.1 mg. The 
sticker inside the balance’s wind shield is its annual calibration 
certification.



DETERMINING SIGNIFICANT 
FIGURES

• The determination of significant 
figures is straightforward with 
analytical equipment, the last 
significant figure is the first figure of 
uncertainty in the reported value.

• With a buret, the first uncertain figure 
is the second decimal place.  In photo 
that uncertainty would be 24.81 mL.



SIGNIFICANT FIGURES
• If the uncertainty is available for all measurements in an analysis, 

the total (propagated) uncertainty of the analysis should be used 
to determine the last significant digit.

• Always use the absolute uncertainty in determining the last 
significant digit.

• The first digit of uncertainty is the last significant digit.

• For example: 23.4134 ± 0.0047 mL  
should be reported as 23.413 ± 0.005 mL



SAMPLE CALCULATION
A stock solution of HNO3 has a concentration of 
1.025 ± 0.004 M.  A 10.107 ± 0.006 mL aliquot is 
taken from this solution and diluted to volume in a 

250 mL ± 0.04% volumetric flask.

What is the uncertainty and final concentration of 
HNO3 in the 250 mL volumetric flask?


