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Example: How would we prepare 500. mL of 0.500 M sodium sulfate in water?

Dissolve the appropriate amount of sodium sulfate info enough water to make 500. mL of

solution.
e Hwo

@ A VOLUMETRIC FLASK is a flask that

VY, is designed to precisely contfain a
"L certain volume of liquid.

VOLUMETRIC FLASKS are used to
prepare solutions.

volumetric flask

0.500 mol May SOy =L mlL=l1073L H'L.oga Ny SOuy = mel My, S0y

] 4L .0C e Mo, SO
gOO.hL }( \O L—- x OeSOO W\.o\ MO\'Z'S()I-‘ X a 2 "-‘

= Bg.g 3 Mﬂlgabj
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More on MOLARITY

To prepare a solution of a given molarity, you generally have two options:

Weigh out the appropriate amount of solute, then dilute to the desired volume with
solvent (usually water)

/\"s’rock solution”

Take a previously prepared solution of known concentration and DILUTE it with
solvent to form a new solution

- Use DILUTION EQUATION

The dilufion equation is easy to derive with simple algebra.

M x \/

mol YL = moles splute

L
... but when you dilute a solutfion, the numlber of moles of solute
REMAINS CONSTANT. (After all, you're adding only SOLVENT)

= WM, \/
N\ \ \/\ T r\ Since the number of moles of solute stays
before after the same, this equality must be true!

diution dilution
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/\/\\\/\ = IV\?_\/7_ .. the "DILUTION EQUATION"

N\\ ~ molarity of concentrated solution
\/ | = volume of concentrated solution

N\ 2 molarity of dilute solution

\/L = volume of dilute solution

The volumes don't HAVE to be in liters, as long as you use the same volume UNIT for both
volumes!

Example: Take the 0.500 M sodium sulfate we discussed in the previous example and dilute it
to make 150. mL of 0.333 M solution. How many mL of the original solufion will we need to dilute?

Mlvitmrl_\/l My = O0.500Mm Mgy = 0.333 M

\/l:? \/L:lgtllmL

(O.SOG tn ) V\ Z(.O,'&BEIM)(KO.MLB
V,2[79.9 mb of 0.500 M MoySoy |

Take 99.9 mL of 0.500 M stock solution, and add enough water to make 150. mL
total of solufion.
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CHEMICAL CALCULATIONS CONTINUED: REACTIONS

- Chemical reactions proceed on an ATOMIC basis, NOT a mass basis!

- To calculate with chemical reactions (i.e. use chemical equations), we need everything
in terms of ATOMS ... which means MOLES of atoms

2AlL) <3 B (1) —>2R1Ee ()

\ T coefficients are in tferms of
atoms and molecules!

D aoms Y\ = 3 molecues BrL: 9 Facmulnynitg A\ Br3
T ol A} = B ol Bry = Lol Al \B(B

- To do chemical calculations, we need to:
- Relate the amount of substance we know (mass or volume) to a number of moles

- Relate the moles of one substance to the moles of another using the equation
- Convert the moles of the new substance to mass or volume as desired
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LN L) + 3B, (1) 7 LR Bey ()

* Given that we have 25.0 g of liquid bromine, how many grams of aluminum would we need
to react away all of the bromine? How many grams of aluminum bromide would be produced?

@ Convert grams of bromine to moles: Need formula weight R 0o " ) X9 90

159,90 4 B\fz:\w\:\;\ O 159. %0
W o) v — 0O,1S6HS mol Br,
1509 B0 X 159,504 B, )

@ Use the chemical equation to relate moles of bromine to moles of aluminum
D ol AN Smol By

Dol AN

3mol B,

@ Convert moles aluminum to mass: Need formula weight A~ L6.7%
L6 95g RIZL mol A
&
L6 969 Al L. 8l Al
1L mol A

= 0O.l1po4%0 ol A\

O .1S6HS mal By X

O.loY30 rr\o\ A\ pé
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You can combine all three steps on one line if you like!
ol B D mol AN N6.9% A\

Lmol 602 . ALY p IPEARA A\

\SC/,%O?) Brl 2 mol \5\/‘7_ 1vv\o\ A\

® © ®

You can solve the second part of the question using CONSERVATION OF MASS - since there's
only a single product and you already know the mass of all reactants.

/)-S :()v \?)(‘9_

25 O¢ By X

Buft ...
~ 251 ! D\ \ ...what would you have done to calculate the mass of aluminum
bromide IF you had NOT been asked to calculate the mass of

27 .5 g A8 Guminum FRsT?

| mol B2 . Lol M3y , 166 691 s Al Bry

15,0 o Bry ¥ = 1.
DTS00 B, 3ma B Lol ALy !%1%%3
© ® ® o
convert mass convert moles convert moles
bromine bromine to aluminum
fo moles moles aluminum bromide

bromide fo mass



o EXample:
How many milliliters of 6.00M hydrochloric acid is needed to completely react with

25.0 g of sodium carbonate?

2 H Q) Cag )2 __@ML% () =7 Ha0(8) v (o g+ LNLC| (aq)

1 - Convert 25.0 g of sodium carbonate to MOLES. Use FORMULA WEIGHT of sodium carbonate.
2 - Convert moles sodium carbonate o MOLES HCI. Use coefficients in CHEMICAL EQUATION
3 - Convert moles HCI to volume 6.00 M HCI. Use CONCENTRATION (6.00 mol/L)

q [ ’J__‘
Nﬂ'LQO?)- No .'Fm”' ;[q Calculate formula weight
- V4110 of sodium carbonate
ol NG00

105.99 o My €03 = mol May L0

mol Nﬁz,(-oj - 0,235 30 &E myl U“LCOS @
105.99 q Mo, €03

L wol AU = mol Ny Coq

0.72.258 713086 mal Mey(0q v —Lmol KU~ 5 49)9476172 mol Hel
W\U\ jUf&\'L_COZ




e Example:
How many milliliters of 6.00M hydrochloric acid is needed to completely react with
25.0 g of sodium carbonate?

'_L_EC_\ Lag, )+ NagLOy(s) =7 Ha0(L) v (0 lyg)w LN (oq)

1 - Convert 25.0 g of sodium carbonate to MOLES. Use FORMULA WEIGHT of sodium carbonate.
2 - Convert moles sodium carbonate to MOLES HCI. Use coefficients in CHEMICAL EQUATION
3 - Convert moles HCI to volume 6.00 M HCI. Use CONCENTRATION (6.00 mol/L)

6,00 mol WOl =L ml <072l

L mL.  _
He X - ) £ 6,00m Hu/
0,U47)74L61) L mol HEI X C oo mal B0l T0-tL 7% (g mlL ©
I |
[

This "extra" step converts volume in
liters to volume in milliliters. Problem
statement specifies mL.
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CONCEPT OF LIMITING REACTANT

- When does a chemical reaction STOP?
A
2 [\, () * Oq L) > LMy 0 (s)
/ = M Flame,

Magnesium oxygen from S\
strip air .

Magnesium oxide
powder
- When does this reaction stop? When burned in open air, this reaction stops when
all the MAGNESIUM STRIP is gone. We say that the magnesium is LIMITING.

- This reaction is controlled by the amount of available magnesium

- At the end of a chemical reaction, the LIMITING REACTANT will be completely consumed,

but there may be amount of OTHER reactants remaining. We do chemical calculations in
part to minimize these ‘leffovers’.

/X These are often called "excess’ reactants, or reactants present
"IN excess’



