Analytical Chemistry Notes
Lecture 1

Measurment Sl Units: 4l gall suball chlas g

units used by scientists around the world
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Kilogram Kg(for Mass) , Second S(for time),
Meter m (for length) Ampere A (for electric current)
Kalvin T (for temperature) , Mole mol (for substance amount)

Candela cd ( for luminous intensity)

Derived SI Units ARidal) claa gl
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Newtons N ( for Force), Pascals Pa (for pressure) , Joules J
(for energy)
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Accuracy : degree of agreement between measured
value and accepted true value
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Precision : degree of agreement between replicate
measurements of the same quantity
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Accuracy & precision a¢d! Jis

L4
Student A StudentB Student C
1.964 g 1972 g 2.000 g
1.978¢g 1.968 g 2.002 g
Average 1.971g 1.970 g 2.001g
accurate precise, but not accurate
and precise not accurate not precise

The true mass of object=2.000 g
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You can’t have accuracy without good precision.
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Significant figure

Number of digits necessary to express results of
measurement consistent with measured precision
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The mole :
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Example : 1mole of Fe atoms = 6.022 *10e23 atoms
1 mole of 02 molecules = 6.022*10e23 molecules
1 mole of H20 molecule = 6.022*10e23 molecules
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Number of moles (n)
= weight\ atomic weight or molecular weight

Atomic weight (elements) : oA o))
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Cl=35.5 gram\mole ,  Na=23gram\mole Sl
Molecular weight(for compounds) : sl o)l
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1mole NaCl = atomic wt Na + atomic wt Cl = 23+35.5=58.5 >l
gram\mole

1 mole H20 = 2* atomic wt H + atomic wt O = 2*1+16=18
gram\mole

Units of concentration :

Molarity (M) : number of moles of solute per liter of solution
M=n\V n:number of moles , V: volume of solution in Liter
n = wt\ molecular wt Y gall 22 Gl (518 (e

M = wt\ molecular weight *V

(a) Typical seawater contains 2.7 g of salt (sodium chloride, NaCl) per 100 mL (= 100 X
107* L). What is the molarity of NaCl in the ocean? (b) MgCl; has a concentration of
0.054 M in the ocean. How many grams of MgCl, are present in 25 mL of seawater?

Solution :
a) M=n\V , n=?? - > n=wt\ molwt , molwt=2??

Mol wt (NaCl) = 22.99 + 35.45= 58.44 gram\mole

n= 2.7\ 58.44 = 0.046 mole



M= 0.046\100 * 10e-3 <---- (& L pia A il aaall e a g2d 0 Y
M= 0.46 molar

b) n =wt (gram)\ mol wt , M =n\V

n=M*V =0.054*25 *10e-3= 0.00135 mole

mol wt =atomic wt Mg+ 2*atomic wt Cl = 24.3 + 2* 35.45=95.2

wt (gram) = n* mol wt =0.00135 * 95.2 =0.13 gram

Test Yourself Calculate the formula mass of CaSO4. What is the molarity of CaSOy in
a solution containing 1.2 g of CaSOy in a volume of 50 mL? How many grams of CaSO,
are in 50 mL of 0.086 M CaSO,? (Answer: 136.14 g/mol. 0.18 M, 0.59 ¢g)

Solution :
Ca =40 g\mole, S= 32g\mole, O= 16 g\mole
1- Formula mass CaS04= 40 +32+4*16=136 g\mole
2- M=n\V, n=wt\mol.wt = 1.2\ 136 = 0.0088 mole
M= 0.0088\50*10e-3=0.18 molar
3-n = wt (grams of CaS0O4) \ mol.wt
M=n\V, n=M*V=0.086 *50*10e-3 =0.0043 mole
Wt (grams of CaSO4) = n * mol.wt = 0.0043*136 = 0.59 gram
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