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Preparing solutions:
Dilution

Chem 20 Unit C  Solutions, Acids and Bases
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Oct 263:00 PM

Oct 263:03 PM

Review:

POS Checklist

What is the molarity of each ion in a solution that
contains 490.0 g of phosphoric acid in 2.00 L of solution?

calculate the concentrations and/or volumes of diluted solutions and the
quantities of a solution and water to use when diluting.

describe the procedures and calculations required for preparing and
diluting solutions.

Bonus Question: What is the pH of this
solution?

Oct 263:04 PM

Oct 263:06 PM

Dissolving vs. Dilution

As discussed earlier, many of the chemicals we purchase
for the prep lab are already in solution form. They come in
common molar concentrations of 1 mol/L – 12 mol/L.

We have a very accurate measure on the conc. of these
solutions: they are so called standard solutions.

vs.

Oct 263:07 PM

Ice
Tea

Standard Solution: a solution whose concentration is
accurately known.

Oct 263:20 PM
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Standard solutions are prepared with care and special
instruments to insure precise and accurate
measurements:
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However, these concentrations are often too high for
the experiments we want to do. So we must dilute the
solutions down to an appropriate concentration.

Dilution can be thought as “watering
down”. We increase the volume of
solvent, but keep the mass of solute the
same.

Erlenmeyer
flask

pipette

burette

(See page 797)

graduated/
volumetric
cylinder

Oct 263:47 PM

When we dilute a solution, only the volume and the
concentration change. The number of moles (the
amount of solid initially dissolved) remains the
same from the initial solution to the final solution.

ni = nf
If we solve the concentration equation for moles, n,
we can substitute the result in for n in the above
equation.

c= n
V

n = cV

Oct 263:56 PM

ciVi = cfVf
dilution formula

This equation is known as the dilution formula. We
can use this equation to determine how much
volume to add to a solution to dilute it to a
particular concentration.

Note:

Oct 263:44 PM

ni = nf
ni = ciVi

nf = cfVf
gives:

cV =cV
i i
f f
dilution formula

Oct 263:57 PM

Ex) In the prep lab, we have 12 M hydrochloric acid. If I
want to make a 250 mL solution of dilute 1.00 M
hydrochloric acid, what volume of concentrated acid
must I add?

The units for volume and concentration can be
anything, as long as they are consistent on both
sides.

Oct 264:02 PM

Oct 264:04 PM
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ex) Ethyl alcohol comes as a stock solution which is
95% pure by volume. I have 500 mL of this stock
solution. What volume of solution can I make which
is diluted to 25% pure by volume?

October 27, 2008

Page 218 # 8
ex) In a study of reaction rates, you need to dilute the
copper (II) sulfate solution prepared in Investigation
5.3. You take 5.00 mL of 0.0050000 mol/L CuSO4(aq)
and dilute it to a final volume of 100.0 mL.
a) Determine the final concentration of the dilute
solution.

Oct 264:06 PM

Oct 264:07 PM

b) What mass of CuSO4(s) is present in 10.0 mL of
the final dilute solution?

Preparing a Standard Solution
One of the most common tasks a chemist will perform in
a lab is making a standard solution through dilution. To
do this, you need to have sound lab techniques.

c) Can this final dilute solution be prepared directly
using the pure solid? Defend your answer.

Today, we will go through (on paper) the techniques
needed for this task.
In the near future, we will go into the lab to try this first
hand.

Oct 264:12 PM

Oct 264:13 PM

Tips:

1. Using a Lab Balance (pg 799)

pan

 keep the balance pan clean! Wipe it off if you spill.

tare (zero) button

 try to pour directly from the bottle and not put
the scoopula directly into the bottle if you can
help it (avoids contamination).

readout
Steps for use:

1.
2.
3.
4.

 never put extra chemical that you don't need back
into the bottle. This will contaminate the whole
bottle!

Place a weighpaper/beaker on the pan.
Zero the scale (press TARE or ZERO button).
Slowly place some chemical onto the paper/beaker.
When done, rezero the scale for the next user.

Oct 264:17 PM

 never press on the pan to try and max it out! These
guys sell for a couple hundred bucks a pop, and you
don't want to buy us a new one!

Oct 264:24 PM
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2. Using a pipette
Steps for use (page 801)

bulb

pipette

1. Hold the pipette in one
hand, keeping your index
finger free. Hold the bulb in
the other hand.

2. Place the pipette in the solution
container and squeeze the bulb with
your other hand.
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4. Quickly remove the bulb and place your free index
finger over the end of the pipette.
5. Gently roll your finger until you have released
enough liquid to reach the desired volume. Always
measure from the bottom of the meniscus and view the
meniscus at eye level.

meniscus

3. Place the bulb firmly and squarely on the end of
the pipette and slowly release the bulb, drawing
liquid up past the volume you need.

Oct 264:28 PM

Tips:

Oct 264:30 PM

3. Volumetric/Graduated Cylinders

 never use your mouth to draw up liquid from the
pipette!
 don't try to force the bulb on the end of the pipette
 don't squirt the liquid out of the pipette with the
bulb: always gently release it

 used for larger volumes
 pretty simple, just measure from the bottom
of the meniscus
 a meniscus finder can be used if the
meniscus is difficult to see

 don't draw liquid up into the pipette bulb!

Oct 264:37 PM

Steps for Preparing a Standard Solution by Dissolving
(Page 803)

1. Determine the mass and volume needed before hand.
2. Obtain the mass of solid and volume of water.
3. Add about 1/3 of the water to an Erlenmeyer flask.
Add all the solid and stir or swirl to mix.
4. Rinse the stirring rod and the container that held the
solid with the remaining water and add this to the flask.
5. Place the solution into a graduated cylinder.
6. Topup the cylinder until you have reached the exact
volume of solution needed.

Oct 264:40 PM

Oct 264:39 PM

Steps for Preparing a Standard Solution through Dilution

1. Calculate the volume of concentrate (stock solution)
and water needed before hand.
2. Add about 1/3 of the water to a graduated cylinder.
3. Measure out the required amount of concentrate with
a burette.
4. Slowly add the concentrate to the water. Stir to mix.
5. Top up the graduated cylinder to the required volume
with water.

Oct 264:49 PM
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HW: Read investigations 5.2 and 5.3 and do calculates
(these are the labs we will do on _________).

Oct 264:54 PM
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