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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 solutfion

- Use DILUTION EQUATION

The dilufion equation is easy to derive with simple algebra.

M x \/

m/‘)l YL = moles 50\\/1"(

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

= MW, \/
N\ \ \/\ L r\ Since the number of moles of solute stays
before after the same, this equality must be frue!

diution dilution
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/\/\\\/\ = IV\,L\/,;_ .. the "DILUTION EQUATION"

N\\ ~ molarity of concentrated solution

\/ | — volume of concentrated solution

N\ 2.~ molarity of dilute solution

\/,L = volume of dilute solution («\-—d Hk oW me,j Y l" Vx'o) | vw e oﬁ'
— artl e Solven I“./
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?



98

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

2 Al Lo «3 By (D) — 2R G ()

\ coefficients are in tferms of
atoms and molecules!

) aXoms A’\ — EMO\RCU\CS BrL: lhfm\)\”\\)\/\(\’s /\\\ B\r3
/Lvnd\ ]\\ :% mo\ BI‘—Z_Z 1%0\\ m\ \B\fz

- 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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DA + 3B (1) =7 LA By (o)

* 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?

@ Convert grams of bromine to moles: Need formula weight R 0 ~ 1 X779 96

19,404 By = wéo\ ol 159. %0
mol by — 0.|S64S mol Br
15,0986, A 159,90 g By )

@ Use the chemical equation to relate moles of bromine to moles of aluminum

D ol AVS Smol By
D ol A\
3 mol \?)\r,)_

@ Convert moles aluminum to mass: Need formula weight A} 22 6 .79

9% A
0 106420 md Al x, 22 \/(&f\i | =[1.8lg

0.1S64S mal By X =~ 0O.lo430 md Al
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You can combine all three steps on one line if you like!

@‘gq'%038r7_3 o) 6rl @ ) o {5\\:3"\'0\ %‘F’L @1%:9%3{5(\: ol !3«\

AR Dmod AV L6, 9%6 A \
25,0 B, X - 27 |\ o Al

X K
\99(603 BB_ 3 mol %‘F’L o) A\

® © ®

Things we can do:

If we have ... ... and we need ... Use ...
MASS MOLES FORMULA WEIGHT

SOLUTION MOLES MOLAR

VOLUME CONCETRATION
(MOLARITY)

MOLES OF A MOLES OF B BALANCED
CHEMICAL
EQUATION




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

25.0 g of sodium carbonate? /

1}— Q) Cog )+ NO\'LCO (s 7 Ha0(8) +log(gle BM-C 1leq)

1 - Convert 25.0 g sodium carbonate to moles. Use FORMULA WEIGHT. .
2 - Convert moles sodium carbonate to moles HCI. Use CHEI\/IICAL EQUATION.
3 - Convert moles HCI to volume HCI solution. Use MOLARITY (6.00 M HCI)

@ Na1(0.5~ Mo’ LYX 11.0/9
C {x (.o}
0 3¥|6.00

|0S9Q}3 N(,.L(OZT-V'\O‘ Mo.fL(OB

o| Ny CO
5.0 (Oq % — L) = 0.235% V5086 mo\ Moy (0
4 P03 10599, et (0 A

(D) 2me HCL = mo\ Neylog

2364 N 086 Ty 10y _Lmel HCL o oo 9 ] HE|
O Y 3XW3 O. U7 LG o




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

2 HC Cag )+ leﬁos_ggj—> Hlo(e)t(oz(fﬂfv_wkc\(“‘))

1 - Convert 25.0 g sodium carbonate to moles. Use FORMULA WEIGHT.
2 - Convert moles sodium carbonate to moles HCIl. Use CHEMICAL EQUATION.
3 - Convert moles HCI to volume HCI solution. Use MOLARITY (6.00 M HCI)

@ (.00 mol HC| = L

= 0,084 L of b00m NC|

O. UL 17 L mphACT X [ D(L;*“‘W|

The problem statement asks us for mL instead of L. Not a big problem ... we can just convert
from L -> mL. -3

0.0 Kx—Lb =[7%.6 b oH.oomm/




103

H'l_,()(é|3|m0\ 3,069 9lmu\
P, = Lo — H (N «6HL0 « Ny,

propylene acrylonitrile

Calculate how many grams of acrylonitrile could be obtained from 651 g of propylene, assuming
there is excess NO present.

1 - Convert 651 g propylene to moles. Use FORMULA WEIGHT.
2 - Convert moles propylene to moles acrylonitrile. Use CHEMICAL EQUATION.
3 - Convert moles acrylonitrile to mass acrylonitrile. Use FORMULA WEIGHT.

@ U2 06lq (Hp=mod Cafe () il CyMg=Homad (g Hob
@g3.06b\3L HBI\/‘Z lmo\ (3H3M

6SVy LT, x SR i bW -
LI’IOQMQ Lle Mygﬂw

-:\%uﬂ CSHS
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|S\.°/O’9/mu\
10 FeSoy + 2 kmno, + S50y —>5Fe, (S0, ), L Mndoy~ kS0,
+ %HL'D

How many mL of 0.250M potassium permangenate are needed to react with 3.36 g of iron(ll) sulfate?

1 - Convert 3.36 g iron(ll) sulfate to moles. Use FORMULA WEIGHT.
2 - Convert moles iron(ll) sulfate to moles potassium permangenate. Use CHEMICAL EQUATION.

3 - Convert moles potassium permangenate to volume potassium permangenate solution.
Use MOLARITY. (0.250 M)

@ ISI.C)()::] FQSOL] ~ wmol Te SO @ |0 mol F@Sd[,{ T L mol ﬁ(/HmDLT
C)Dfmoww\anOﬁ:L

L mul KMNpO
1,36, Fe 5B, 2HTES0 . L ]
® O ®
— 0.0 ] ) L <-Weneed answerinmL, so convert it!
y}‘L‘: \DH(LL

0.0117 ¥

—

m L :/’7,7 mL v} 0.150M L\’ﬂ’\vxf)bl

v



