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Analytical chemistry
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Example:

A sample of 1.20 g of carbon was allowed to react with 1.60
g of oxygen. If 1.65 g of CO, were produced, the percentage
yield of CO,; is:

a) 54.4% b) 32.6% c) 41.4% d) 75.0%
e) 67.1%

Solution:
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C:%:O.l

0, > g =0.05 (LiaY))

aadd Joadl 2 Oy &=

= moles of CO, = moles of O, =0.05
m. =nxMm

co,

=0.05x(12+2x16)=2.2
= J¥Y! =3l Theoretical yield
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Consider the following decomposition reaction:
C6H|2O6 -2 CszOH +2 C02

Upon decomposition of 0.12 mole sample of C¢H;,0¢, the
mass of C;HsOH (M.m = 46 g/mol) obtained was 9.4 g. The
percent yield of C;H;OH was:

a)25%  b)S0%  ¢)55%  d)75%  le) 85%

Solution
C¢H;2,06—2C,HsOH + 2CO,
1 mol of C¢dH;20s — 2 mol of C;HsOH
0.12 mol of C¢H;,O¢ — x mol of C;Hs;OH
Moles of C;HsOH = 2x0.12
= 0.24 mol

Mass of C;HsOH = n x Mw

=024 x(2x 12+ 6x1+16)

= 11.04 g “theoretical yield”

actualyield «100%

Percent yield = : -
Theoretical yeild

=24 L 100%
11.04

= 85.14%



Example:
a) what mass of AgNO; (169.9 g/mol) is needed to covert
2.33 g of Na,CO; (106.0 g/mol) to Ag,CO;?

b) What mass of Ag,COs (275.7 g/mol) will be formed?

Oe (2.33g) Jigsd e U (MW=169.9 g/mol) AgNO; kS 2 L

AgyCO; S aley *AECO5 ) (Mw=106.0 g/mol) Na,CO;
faasll (275.7 g/mol)

Na2CO3( aq) +2AgNO3(a 2 ———->Ag2CO3(S) + 2NaN03(aq)

Solution:
m 2.33

n =——=——=(.022 mol
NanzCO3 Mw 106

Lile cany iy m 0S5 o0 1 Bl iy Allaal Lo sVl
"
1 mol of Na,CO, —— 2 mol of AgNO,
0.022 mol of Na,CO, —*— X mol of AgNO,
a)
= Ny, =2%0.022 =0.044 mol
=m,,, =nxMw
=0.044x169.9=7.48¢



b)
1 molof Na,CO, ——> 2molof Ag,CO,

0.022 mol of Na,CO, —— X molof Ag,CO,

=N, 0, =2%0.022
= m,, co, =nx Mw

=0.044x275.7=6.06¢g
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MWnaco3 = (2 X 23) +12 + (3 X 16)
MWNa2CO3 =106 g/mol (Jj.a /‘A'IP 106)
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