Conversions

to Moles

Measurable property

Mass

Volume of solution

Moles

Moles of pure substance

Moles of solute




Molarity

moles of solute

Molarity =
o liter of solution

« Converts between moles of solute and volume of
solution

0.500 mol NazPOy 0.500 mol NazPOy4

0.500 M NazPO4 means or
1 L NazPOy solution 10° mL Na3POy solution



Calculating

Molarity

made by dissolving 29.993 g of pure
AgCIlO, in water and then diluting the
mixture with additional water to
achieve a total volume of

50.00 mL. What is the solution’s

molarity?



Calculating Molarity

» A silver perchlorate solution was made by dissolving
29.993 g of pure AgCIO, in water and then diluting the
mixture with additional water to achieve a total volume of
50.00 mL. What is the solution’s molarity?

? M AgClOy4 =

* M AgClOy4 =

* M AgClOy4 =

* M AgClOy4 =

? mol AgClO4

1 L AgClOy4 soln

? mol AgClOy4 29.993 g AgClOy4

1 L AgClOy4 soln 50.00 mL AgClOy soln

> mol AgClOy4 29.993 g AgClO7 (

1 L AgClOy4 soln 50.00 mL AgClOy soln eAeClO7 )

? mol AgClO4 29.993 g AeClO7 1 mol AgClOy
1 L AgClOy4 soln 50.00 mL AgClO4 soln | 207.3185 gAgCtO7



Calculating Molarity

» A silver perchlorate solution was made by dissolving
29.993 g of pure AgCIO, in water and then diluting the
mixture with additional water to achieve a total volume of
50.00 mL. What is the solution’s molarity?

> M AcClO ? mol AgClO4 29.993 g-AgClO7 1 mol AgClOy mk
¢ 4= —

g 1 L AgClOy soln 50.00 mEAgClO4 soln | 207.3185 g AgClO7
s M AeClO, — - mol AgClO4 29.993 g AgClO7 1 mol AgClO4 103 mE
. g ‘ 1 L AgClOy soln ~50.00 mb AgClOy soln | 207.3185 g AgClO7 1L
¢ 4= —

8 1 L AgClOy soln 50.00 mEAgClOy4 soln | 207.3185 g AgCtO7 1L

2893 mol AgClOy4
1L AgClOy soln

= 2.893 M AgClO;



Calculating Molarity

» A silver perchlorate solution was made by dissolving
29.993 g of pure AgCIO, in water and then diluting the
mixture with additional water to achieve a total volume of
50.00 mL. What is the solution’s molarity?

Converts the given

Molarity expressed Given amount  Converts mass volume unit into the
with more specific units of solute to moles desired volume unit
AN | N\ N\
s M AoCIO ? mol AgClOy4 29.993 ¢ AsClO7 1 mol AgClO4 103 mE
: 4 — =
8 1 L AgClOy soln 50.00 mEAgClO4 soln | 207.3185 g AgCtO7 1L

~2.893 mol AgClOy Given amount of solution

= =2.893 M AgClO
1 L AgClOy soln &




Equation Stoichiometry

Start here when

mass of pure any mass unit 1

substance is given.

8

( --- (any mass unit)

|

)

J

1 mol 1

(formula mass) g 1

any mass unit 2

|

|

--- (any mass unit)

8

|
|

(formula mass) g 2
1 mol 2

(coef. 2) mol 2

(number from molarity) mol 1
1L (or 10° mL) soln 1

(L or mL) of solution 1

— (L ormL) )

|

--- (any volume unit)
any volume unit of solution 1

Can be converted
<€— into mass or into
volume of solution

( coef. 1) mol 1
@

This is the core

of aolny.equatlon | L (or 10° mL) soln 2
stoichiometry - - =
problem. (number from molarity) mo

(L or mL) of solution 2

|

any volume unit of solution 2

--- (any volume unit)

-— (L ormlL)

|

Start here when volume of solution is given.



Equation

Stoichiometryﬁ

* Tip-off - The calculation calls for you to

convert from amount of one substance to
amount of another, both of which are
Involved in a chemical reaction.

* General Steps

1. If you are not given it, write and balance
the chemical equation for the reaction.

2. Start your unit analysis in the usual way.



Equation

Stoichiometryﬁ

3. Convert from the units that you are
given for substance 1 to moles of
substance 1.

— For pure solids and liquids, this means
converting mass to moles using the
molar mass of the substance.

— Molarity can be used to convert from
volume of solution to moles of solute.



Equation 4 -
Stoichiometry O

4. Convert from moles of substance 1
to moles of substance 2, using the
coefficients in the balanced
equation.

5. Convert from moles of substance 2
to the desired units for substance 2.
— For pure solids and liquids, this

means converting moles to mass
using the molar mass of substance 2.

— Molarity can be used to convert from
moles of solute to volume of solution.




Equation & |
Stoichiometry -

6. If necessary, we convert from grams to
the mass unit we want, or liters (or
milliliters) to the volume unit we want.

/. Calculate your answer and report it with
the correct significant figures (in
scientific notation, if necessary) and unit.




,é ..'_ e -
Example 1 ‘ el

e

e
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* How may rﬁﬁﬁlﬂes of 6.00 HN3
are necessary to neutralize the
carbonate in 75.00 mL of 0.250 M

Na,CO,?
0.250 mol Na,CO3 10° mL HN O3 soln
10°> mL Na,COj5 soln 6.00 mol HNOj;

mL Na,COj3 soln # mol Na,CO3 E> mol HNOj; E> mL HNOj soln




Example 1

How many milliliters of 6.00 M HNO, are necessary to

neutralize the carbonate in 75.00 mL of 0.250 M

Na,CO57?

« Before we can do our calculation, we need to get a
balanced equation.

« HNO; is a strong acid and Na,CO, as a weak base,

so we follow the steps described in a previous
lesson for writing double displacement equations for

acid-base reactions.
2HNO3(aq) + Na,CO4(aq)
— H,O(l) + CO,(g) + 2NaNO;(aq)



Example 1

* How many milliliters of 6.00 M HNO5 are necessary to
neutralize the carbonate in 75.00 mL of 0.250 M Na,CQO;?

2HNO3(aq) + Na,CO4(aq) — H,O(l) + CO,(g) + 2NaNOs(aq)

? mL HNOj3 soln = 75.00 mENazCO3s0ln
mENa;CO3soln

0. 250 mol Na2C03

? mL HNO3 soln = 75.00 mENaz;CO3s0ln 03
0°-mENay;EO3s0ln

? mL HNO3 soln = 75.00 mENazCO3s0ln

> mL HNOj3 soln = 75.00 mENxz€O3 soln




Example 1

* How many milliliters of 6.00 M HNO5 are necessary to
neutralize the carbonate in 75.00 mL of 0.250 M Na,CQO;?

0.250 mel Nay€O3 2 moHHINO7
103> mENa;COzsoln || 1 -mel NayCO3

> mL HNOj soln = 75.00 mENaz€O3 soln ( )
-mel }{}363

: 2 10> mL H I
?mLHNO3soln:75.00mbNaz€63’sdﬁ(0250me¥Naz€63 )( meHn‘N@s”)( 0° m NO3son>

103 mL Na,CO5soln || 1 mel Nay€O5 || 6.00 mol HNO3

> mL HNOj soln = 75.00 mL-Na€O3 5ol
" 3500 2 350“(10%,94@6@—31@—1 I molN:ED; || 6.00 mol HNO;

0.250 mel NayCO3 )( 2 molHHINO73 )( 103 mL HNOj3 soln )

= 6.25 mL HNOj soln

Coefhicients from balanced equation
convert moles of one substance into
moles of another substance.

AN
0.250 mel Nay€O3 )( 2 mel-HNO3 )( 103 mL HNOj3 soln )

? mL HNO3 soln = 75.00 mENaz€O3s0ln (

103 mLNayCOzsoln || 1-mel NayCO3 6.00 mel HINO3
_ / .
= 6.25 mL HNOj3 soln Molarity as a conversion Molarity as a conversion

factor converts liters into moles.  factor converts moles into liters.



* What is the maximum number of
grams of silver chloride that will
precipitate from a solution made by
mixing 25.00 mL of 0.050 M MgCl,
with an excess of AgNO; solution?

( 0.050 mol MgCl, )

10° mL MgCl, soln

mL MgCl, soln => mol MgCl, => mol AgNO3 => g AgNO3




.

What is the maximum number of grams of silver

chloride that will precipitate from a solution made by

mixing 25.00 mL of 0.050 M MgCl, with an excess of

AgNQO; solution?

« Before we can do our calculation, we need to get a
balanced equation.

* This is a precipitation reaction, so we follow the
steps described in a previous lesson for writing
double displacement equations for precipitation
reactions.

2AgNO;(aq) + MgCl,(aq) — 2AgCl(s) + Mg(NO3),@q)



Example 2

« What is the maximum number of grams of silver chloride
that will precipitate from a solution made by mixing 25.00
mL of 0.050 M MgCl, with an excess of AQNO, solution?

2AgNO;(aq) + MgCl,(aq) — 2AgClI(s) + Mg(NO;),@q)

g AgCl = 25.00mlng€1§’sTﬂﬁ(

mLMgGl*TG’Iﬁ)

g AgCl = 25.00 mLMgekmrﬁ( 0.050 mol MgCl, )
103 2 oln

¢ AgCl = 25.00 mL MgChsoln | _2:020 mel-MgClh
103 mL-Mg€hsoln ||  melMgCly

¢ AgCl = 25.00 mL Mg€Cly soln | 2020 me! Mgaz 2 mol AgCl
10° mL-MgC€hsoln || 1 melMgCly




Example 2

« What is the maximum number of grams of silver chloride
that will precipitate from a solution made by mixing 25.00
mL of 0.050 M MgCl, with an excess of AQNO; solution?

gAgClzzS.OOW(lgéomxlzﬁ)( molAgCl )

¢ AgCl = 25.00 mL MgClyson | 2000 molMgClh | [ 2 molAgCH | [ 143.3209 g AgCl
10° mL-MgClysotn || 1 molMg€ly || 1 molAgCt

¢ AgCl = 25.00 mL MgChsotn | 2:000 molMgClh [ 2 molAgEl | [ 143.3209 g AgCl
103 mE-MgElysoln || 1 melMgEly || 1 molAgEl
=0.36 g AgCl



