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The Mole:
- the basic unit of measurement in chemistry
- unit used to group particles (atoms, molecules)
ex. 1pair=2
1 dozen =12
1 mole = 6.03 x 10 particles

a.k.a. Avogadro's Number (N,)

- a HUGE number!!i!i
1 mol § = each person on Earth gets 200 000 billion $
1 mol peas = 250 planets the size of Earth, 1m deep
1 mol blood cells = > all blood cells in all humans on Earth
1 mol sand = all sand on Miami Beach
1 mol inches = 8 round trips of the galaxy

since the universe has been created... not even 1 mol of
seconds has gone by!

- equal to mass of 12.0g of C,,
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How many happy faces? 12 ( dozen)
How many smiles? 12

k-

How many eyes? 24 (2x12)



The mole and stoichiometry.notebook April 09, 2020

examples

1 mol Mg = 6.023 x 10** atoms of Mg
1 mol Au = 6.023 x 10?® atoms of Au
1 mol O, = 6.023 x 10*° molecules of O,

= 2 x(6.023 x 10%°) atoms of O,

2 mol Fe = 2 x (6.023 x 10%) atoms of Fe
3 mol Cl, = 3 x (6.023 x 10%) molecules of Cl,

1 mol H,O = 2 mol of hydrogen atoms + 1 mol oxygen atoms
= 6.023 x 10*° molecules of H,0
=2 x (6.023 x 10*°) atoms of hydrogen
= 6.023 x 10*° atoms of oxygen



The mole and stoichiometry.notebook April 09, 2020

Molar Mass
- 1 mol of table salt???

- definition: the mass of 1 mol of atoms of that element

- unit: g/mol
- where do | find it? The Periodic Table!

element | N
amount 1 mol 1 mol
0.

023 x 10 [6.023 x 10| 6.023 x 1023

- 2 4

12.01 amu | 14.01 amu | 126.90 amu

| 4
¥ - -

# particles

atomic mass

molar mass 12.01g 14.01g 126.90g
donuts eggs friends
1 dozen [ 1 dozen [ 1 dozen
12 7 12 7V 12
mass is " different
(

L
\ \
A
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Calculating molar mass of compounds g 1. ¢ baal

’ 1 Py
" {A ble. ¢4 ot

- add up molar masses of each individual atoms ~ (

examples:

1) calcium carbonate (CaCQO,)

S TS g

¢~ S ~ J & C C"l el O .‘
£ o~ /'-"' T M vt Al (. .f O : N ‘,L"'“!“
~0 ROL I o 12.0l . 2 (\l o ) - 4g

2) zinc chloride (ZnCl,)

IS
4 e '\’./“f P e
es.3q + 2(3s5.45) =| 13621 g7 "

ot (¢ /{(_f/ T .\i; .4 y 7 %l:" vl/‘| - \.:HV?_#E:.,[,JE}_V {_I‘~
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Calculating # moles using molar mass

examples
1) How many moles of fluorine atoms are present in 3.8g of
fluorine? ...
36, F , mdE (51 F |
19.00 g~

2) a) How many moles of water are in 100.0mL of water?

*\  100.0wl HO = 1000 q ML 2N O o
N ¥ LU Y 4.1, l( ‘C} A
[ L,-m\‘}*‘r (.00 J

e ——————

|00, c_raft/  Lmol O | 5.549 ma'“f”}:J

l“‘C)%

b) How many molecules of water are present? (i 1000wl #,0)

7 A

| OC «H"‘t‘ﬂ | fv’*m o O2 %10 ’ Ju-’vw 2. L(_(J 4 H’.’ZL/\: -
OONG, ey e L oy M > : —
u | I /J ,’,J:J—’L I w«t‘"[ ’ 5 C )
o

e
—

2,34\ mo lecuLes
| F H L O )

~
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Don't peek...fill out this table then check your answers.

‘ molar mass
compound | # mols | # molecules # atoms

" e 4 w -

HCI 1 | 6.023x10% 2 (6.023 x 10%) 1.01 + 35.45 = 36.46

rKV i 4 | 4

1 ———- 6.023 x 10%° 39.10

(g/mol)

2299 + 16.00 + 1.01 =
40.00

3(1.01) + 30.97 +

r 6.023 x 10% 3 (6.023 x 10%)

.y P 4 4

| | 23 ‘ ‘ 23
H,PO, 1 6.023 x 10 8 (6.023 x 10°) 4(16.00) = 98.00
r—v 7 4 p |
Mg(OH), | 1 | 6.023x10% | 5(6.023x10%) | 2%31+2(16.00)+

2(1.01) = 58.33

(»)
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Molar concentration

B) Finding Molarity "

- mol/L  aka M (molarity)

- solution problems are like "regular" problems but with
one extra step (using moles)

examples: L akA

A) Finding grams
1.cHow much solute is needeito make 500.0ml of a

P (‘L l‘kti\ Ga

6.0mol/L KCI solution?

2 steps:

#1) looking for mass ...... start with concentration
comol 5 xmol | 3pmol | 7/
ioCOwm!| st SO0 ol : “Bi

15.00

1 Tes § swdSg
: il KO~
L STa KC o —
g v . 5o~ KCL. 3> tu:%sﬁ $C.) 1
| mol KCI 7 R mol kL 4

#2) use the moles!

mol / L-

B —v‘-’i

2. What is the molar c comcentratlown of 4.0L of sodium

hydroxide (\NaOH) solution that is made of 120g of

NaOH? N - 22.99 \
2 steps: i’r s o % 10.00g -
#1) looking for concentration ...... start with mass
| mol NaoH  x molNeot o FoT O o]
40.0 Cﬁ NaoH 120 Lj NaOtt
\ A
#2) use the moles! I

3 mol !\ELLQH / i mC‘ ML& t q7|C/ 1S vaL~‘/Ll
| 4.0 L NaoOh | ( O . M(LLU( =
' [ 7
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more examples: molar concentration

. once sivaton
=7 leoks na [Y( o: ams 4 Start wi "(" v !{”& -
-~

3. What mass of solute is required to make
200.0mL of HCl at a concentrahon of
2.00mol/L? Mo Passs { Beie gimek

e——

6 ™ J OO e | W (_H ‘x r‘ﬂcl‘il‘ Jj&(‘ N u’di ch‘l tﬂ@ l
T T oooml Ha | 2000wt HC
&
| mol HCI O % mol HC_‘

. ‘—r‘—‘—’—“—“

, H&;c“—ﬁﬁ’ 2]}

mm—

ﬁ_ O L “") tf'tc Ny A N ]
" 2 [ l‘./‘;r U A 't, (;v l‘r‘]’LL--v —) ‘( f,.r $ % 1; \+ \) - 5( "4 \_& L-J r'd TR,
e I:J T—d_/ 1:}' L.L/. - W\\\\‘ . v
| ‘\ > mof/L
.O

4. What is theLmoIa;/c/ ncentration of

500.0mL of an NaCl solution prepared with
232g of NaCl?

L'/ | mol NaCl X’ m ol NaC | —» 39F mol NaC !
r;g"i"dt a Ned| ‘ R 5,.2 6 Nea Cl
d d -
A — *“ e %
() 383mol Na€l , x md NaCl 5 1344 mol /L |

]

|

L 000w\ Nad
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= / ook ‘ Kg ?‘ !Y"L A
o 3. What mass of solute i |s required to make
Tocow v 200.0mL of HClat a 2 concentration of
2.00moliL? > 1ol v 3sse seke glnl

”‘CA,T&*L'{ woctte # Hat'n not e f\vm‘a( ~on
260. 0 VM . o2 .00 r}ka 3, Y6 4 /mol ~ y+§5LrL a HCf
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4. What is the molar concentram tind mol/ L

; 15 ’.I('-(’Ltr\) }g, }.-'k Lt(»bu

500.0mL of an NaCl solution prepared With » 2 skps
2329 of NaCl? s 2299 +35.¢5= sB.YHY ¢ g /mel %““T

'u‘
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Making a Solution p 22,49

199 ¢ Swel
= 4G

LN ‘
il __#1) How would you pre afe 250.0mL of a
y P
7 3.6M solution of NaF?
1) Calculate mass of NaF needed. |
! (D 3.6mol NaF % mol NaF 5 59 mol Nat
1 ooo ml NaF " 250.0 wml Nab
\
\ | ===
1‘ @ '+| 1 G N(L.F“ ’7‘:’1—4«[‘_\!3’;{—‘ ——t> E?,:?q L’I*T NMF;
f’! l "V‘LL’[ M-L“-’J L?:(i 'Y'('i M(LP - o
/\\ i - ¥ 3% o o 4o
1 2) Mass 38g of NaF need S &G v
|
| 3) Put solute in a 250mL flask
.f 4) Fill bulb of flask half-way up with water
f 5) Swirl to dissolve solute

6) Add water up to 250mL mark
7) Mix

-

/ﬂ/'; 1

#2) How would ywpfepafe 3. OL of a, 2 OM .

solution of M\QSO,4
1) Calculate mass of MgSO, needed.

{ @ 2.0 mol F’l_gﬁftg ‘ X rﬂc,l Flcﬂfﬂ .
\ - L&u;()ffv ' S0L A ‘j Ja v
'l\ | B
“'1
) (&)  120.3%q9 MqSCy xq Mgy | 203
R ) e I AR B,
‘ | Mg X 1O wol M50,
/ mol “\c!j o - a J
;
2) 7) as above

3]+ 32.0% + Ur(lts.cc"f) =

C L vl 0 i
r

0

Vi
> )0 mel/L




