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Introduction



u n i t s liquids

*
s o l i d j : - ¥0 Concentration

i f @
substance → May o f substance Pe r U n i t Volume o f Mixture

Concentration
So l id Mix tu re

Mg h 6 MML 5 943

I May = 1 Mg substance p e r kg Soliz ¥ May o f sofstane P e r May o f Mix tu re

= 1 P a r t Pe r Mi l l i on by weight PPM
o r

= 1 PPM p p b

1191kg = I Microg substance Perky solid ⇒ Mo l a r concentration ⇒ Molesy ( A t )

= 1 P a r t P e r b i l l i o n by we igh t
I s Guivalentyne, ( N )

= I p p b



Common Prefixes 
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Quant. Prefix Symbol Quant. Prefix Symbol 
10-15 femto f 102 hecto h 
10-12 pico p 103 kilo k 
10-9 nano n 106 mega M 
10-6 micro µ 109 giga G 
10-3 milli m 1012 tera T 
10-2 centi c 1015 peta P 
10-1 deci d 1018 exa E 

 

101 deka da 1021 zetta Z 
 

   1024 yotta Y 
 



Perspectives on Concentration
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• 1 ppm is one drop in 15 gallons
• 1 ppb is one drop in a large swimming  

pool (70 m3)
• 1 ppb is 6 people out of the Earth’s 

population



Convention surroundings
For@centration

I kg o f M i x t u r e = 1 l i t r e ( S - G ) ⇐ ← boundary
= I l i t r e (8¥)

o r* 1 M Y = I 9%3 = 1 P PM (b ) Weight)
Closet system open system

* I M K = I M%3 = I p p b ( b ) Weight)

FY FYI
→ f i e fsystem

f o r hight Concentration, 1 kg # I l i t r e Mast

No Energy tranther

Ugh = PPM (be Weight) X 5 . 8 o f M i x t u r e Energytransfer No matter tranther Energy transfer

Matter transferNo matter transfer



Units of Measurement



I 9 1 = 3 - 7 8 5 L

-

C = O - 0 5 3 MAK
atomic weight atomic

N a
= 2 3 % weight f

= 19 %,e
V = Y¥*m'¥

= 11.198 A 106 L

Mab F = 2 5 X ¥ 5 = 1 1 . 3 1 k g
9 =

11-1398.4
%06 g a l

c =

o - 0 5 3 * 153M£ * 19§y *
103

M¥

= 1 . 0 1 M Y V=2-97xµ9aµ
C - F ⇒ v = %



Gases idealGap
absolute

\ p p m {temperature

P V = n R T
1 Volume o f Pollutant P e r M i l l i o n Volumes o f the

%a i r m i x t u r e absolute
pressure volume

\
May (Mole)

(atm)= I p p m (by volume) = 1 PPM V " '

.

R - itedgaj Constant

= o - 082056 L . a tm . 15'. Moil

K = I + 2 7 3 . 1 5



N = I Mo l e

P = 1 a t m

T - 0°C = 273-15 K

R - o - 0 8 2 0 5 8

O f P v = A R T

y =r%T = 1*0%56*273.1
= 2 2 . 4 1 4 L

@
✓ empty = 1*8%0*298.15

= 2 2 . 4 6 5 L
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