
SYSTÈM INTERNATIONAL D’UNITÉS 
(SI UNITS)

CHEM 251 SDSU



STANDARD UNITS
• In analytical chemistry, and all sciences, the numbers that we work 

with in calculations represent aspects of the physical world.

• We express what they represent in the units that follow the 
numbers.

• It is crucial to use the same units in all calculations (e.g. adding °C 
to °F does not work well).

• We will work exclusively with SI units, which are based on the 
metric system.



SI UNITS
The rational units of measurement.

Dimension Unit name Abbreviation
Mass kilogram kg

Length meter m
Volume cubic meter m3

Time second s
Temperature kelvin K

Electric current ampere A
amount of substance mole mol

Power watt W



SCIENTIFIC NOTATION & PREFIXES
• For this course you are expected to know the common 

prefixes for chemistry, which are between kilo and pico.

• Know both the symbols and the scientific notation factor.
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Table 2.2 provides a list of some important derived SI units, as well as a few 
common non-SI units. 

Chemists frequently work with measurements that are very large or very 
small. A mole contains 602 213 670 000 000 000 000 000 particles and 
some analytical techniques can detect as little as 0.000 000 000 000 001 g 
of a compound. For simplicity, we express these measurements using SCI-
ENTIFIC NOTATION; thus, a mole contains 6.022 136 7 × 1023 particles, and 
the detected mass is 1 × 10–15 g. Sometimes it is preferable to express mea-
surements without the exponential term, replacing it with a prefix (Table 
2.3). A mass of 1×10–15 g, for example, is the same as 1 fg, or femtogram. 

Writing a lengthy number with spaces 
instead of commas may strike you as un-
usual. For numbers containing more than 
four digits on either side of the decimal 
point, however, the currently accepted 
practice is to use a thin space instead of 
a comma. 

Table 2.2  Derived SI Units and Non-SI Units of Importance to Analytical Chemistry
Measurement Unit Symbol Equivalent SI Units

length angstrom (non-SI) Å 1 Å = 1 × 10–10 m
volume liter (non-SI) L 1 L = 10–3 m3

force newton (SI) N 1 N = 1 m·kg/s2

pressure pascal (SI)
atmosphere (non-SI)

Pa
atm

1 Pa = 1 N/m2 = 1 kg/(m·s2)
1 atm = 101,325 Pa

energy, work, heat
joule (SI)
calorie (non-SI)
electron volt (non-SI)

J
cal
eV

1 J = N·m = 1 m2·kg/s2

1 cal = 4.184 J
1 eV = 1.602 177 33 × 10–19 J

power watt (SI) W 1 W =1 J/s = 1 m2·kg/s3

charge coulomb (SI) C 1 C = 1 A·s
potential volt (SI) V 1 V = 1 W/A = 1 m2·kg/(s3·A)

frequency hertz (SI) Hz 1 Hz = s–1

temperature Celsius (non-SI) oC oC  = K – 273.15

Table 2.3  Common Prefixes for Exponential Notation
Prefix Symbol Factor Prefix Symbol Factor Prefix Symbol Factor
yotta Y 1024 kilo k 103 micro m 10–6

zetta Z 1021 hecto h 102 nano n 10–9

eta E 1018 deka da 101 pico p 10–12

peta P 1015 - - 100 femto f 10–15

tera T 1012 deci d 10–1 atto a 10–18

giga G 109 centi c 10–2 zepto z 10–21

mega M 106 milli m 10–3 yocto y 10–24


