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Solutions-Dilutions

Dilute
copper copper
sulphate solution sulphate solution
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Concentration - many ways to measure:

solute
use a ratio to describe: stuft
StUﬁ solvent or solution

mol
L

molarity=

% by volume = —Vq[gjtrglevgrusrgleme x 100

mole fraction= X moles
total moles

mole % = Xmoles y 10p
total moles

ppm = parts
1,000,000 total parts

others:
molality
normality




Dilutions

(more) (less)

[oncentratej

\
X X X
X
add 50 mL « X
X x . X -_— 52 X
X
XX X " X X

10 particles «—__ same _—10 particles

doubled

Enolarlty— moj solve for mole: mol =M x V

solution 2

=MxV

solution 1

M x V=mole—oou . oc— mol
(10 particles)

combine both equations:

— —reciprocal relationship -- as one goes up
@1\/1 M2V> the other goes down
linear relationships: X4 = X2
(proportional) y1 y2
-as one goes up, the other goes up
oo ‘

A 100 mL of a 5.0M solution of NaOH is diluted to 1.0 L.

What is the mMoIarlty of the diluted solution?
" units must be the same

'4 N
(5.0 M) (100mL) = M»(1000mL)
M= 0.5 M
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Another example:
50.0 mL of 0.125M CuSOs was added to 0.500 L of pure water.
What is the final concentration of the solution?

50 + 500

}
(50.0mL)(0.125M) = (550 mL)M,

M= 0.0114 M




2.1 g copper sulfate hydrate is dissolved
in a 250mL volumetric flask.
What is the molarity?

(mol. wt: 250g/mol)

5 mL of this solution is diluted to 500 mL.
What is the molarity of this solution?

the sample goes
in a cuvette

spectrophotometer
- measures light transmittance

Lab:
Use Knowns to Determine Unknowns

dilute sample to several concentrations
graph known concentrationd with measured % transmittance
use graph(determine line equation) to determine unknowns
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If | have 20g KNO3 dissolved in 500 mL of water:
1.What is the Molarity?

2. What is the % by mass of the solute?

3.What is the mole fraction of the solute?

4. What is the mole percent if the solute?
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If | have 20g KNOs dissolved in 500 mL of water:
What is the Molarity?

0.20 mol =(0.4 M KNO;
209 KOs I11r8(1)| = 0.20 mol 0.5L [ solution
g
What is the % by mass of the solute?
( 209 100 =[3.85% KNO
%L 5209 ( ]
What is the mole fraction of the solute?
20g KNOs |1 mol _
7073 0.20 mol KNO; 020 mol _ —
27.8 + 0.2 mol =

500g Hz0 |1 mol
[ 18 g

= 27.8 mol H,O

What is the mole percent of the solute?

0.20 mol x 100 ={0.714% kNO
27.8 + 0.2 mol . ]




Lab N i
(OIm(smdy= G(TOML\ Mo
A~

/)= 8.005M
(5.0033 cv
p 06683\ L CV_
qo a/mb‘ ‘{O:\gc‘/’ O.OOV?‘/(GI'J-
0,0’6_522: Z)‘/O.S/V\
‘ cv
R Y2 00w My
, Gl
y:\\l,‘; " f/\ ?b ‘{' rdrs,
2| 4x67 -
| guo?
L] 12w
8 |G ylO™e
I(D_sz O ®
12l 2.4 o°

(MIX V:) :(/Y\'z\ﬂ/z_)
/OmL(0.00&b’L/V\)‘- My 1D&L

(6D [ BB
]DO
My = 6.600002

(oMY ZM)= My IobmL
| OOmL /0D~ L

March 13, 2015



March 13, 2015

Graph the following:

% transmittance
concentration of light

0.1M 5 Peer Law Pt

0.2M 4

S
0.3M 3 s 11—
sz 37
0.4M 2 §;§ 2T
R - ]
\O’CWH’ , ﬁ\awmv:ﬂkhc | ‘7_ 15 \~{
A luhon valoR concentration
CEnsun))

uv\b\m,m @ 3S % "{'ramés
of 1§ The conc.
(et 2 ORPASIAA

figure out how knowns "react" to determine how unknowns
"react"




