
Useful Equations and Conversions

grams/milliliter (g/mL) = milligrams/microliter (mg/�L)

micrograms/milliliter (�g/mL) = nanograms/microliter (ng/�L)

parts per million (ppm) = micrograms/gram (�g/g) 
= micrograms/milliliter (�g/mL)
= nanograms/milligram (ng/mg) 
= picograms/microgram (pg/�g) 
= 10–6

parts per billion (ppb) = nanograms/gram (ng/g) 
= nanograms/milliliter (ng/mL) 
= picograms/milligram (pg/mg) 
= 10–9

Henderson–Hasselbalch 
equation

pH = pKa + log
fraction neutralized

fraction unneutralized

pH = pKw – pKb + log
fraction unneutralized

fraction neutralized

Beer’s law A = �bc = log
1

= 2 – log %T
%T/100

Faraday’s law w =
i × t × equiv wt

F

Molarity M =
moles of solute (mole)

=
millimoles of solute (mmole)

liter (L) milliliter (mL)

Normality N =
equivalents (eq)

=
milliequivalents (meq)

liter (L) milliliter (mL)

Assay % A =
mLB × FB × reaction ratio × formula wt of A (mg/mmole) × 100

sample wt (mg)

Parts per Million Parts per Billion Percent

10,000.00 ppm 1.0%

1,000.00 ppm 1,000,000-ppb 0.1%

100.00 ppm 100,000-ppb 0.01%

10.00 ppm 10,000-ppb 0.001%

1.00 ppm 1,000-ppb 0.0001%

0.10 ppm 100-ppb 0.00001%

0.01 ppm 10-ppb 0.000001%
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