Announcements

We were # 2 group out of MAC, HS, ECE, HS |, HS 2 and PSYCH

Bio/LS Health Science |
Average 83.3  Average 85.4
Median 84 Median 87
Range 55-103 Range 55-103

STUDENT SCORING BREAKDOWN

>91.5 22
86.5-91.4 8
79.5-86.4 22
74.5-79.4 6
67.5-74.4 10
59.5-67.4 7

<59.5 3

ECE PSYCH

Average 82 Average < 82
Median 83 Range 55-103

Range 55-103




81631 101
81640 82
81665 86
81699 62
81870 103
81900 103
81925 74
81950 74
82008 94
82047 82
82065 69
82109 81
82161 85
82232 63
82242 100
82264 72
82383 63
82494 87
82527 89
82627 92
82643 82
82756 73
82798 77
82803 86
83070 86
83071 89
83187 96
83230 78

Student ID 100
22613 97
80070 78
80172 94
80182 91
80389 69
80404 99
80415 85
80430 83
80537 83
80585 94
80597 82
80634 57
80641 79
80665
80731 99
80829 89
80998 100
81003 83
81100 94
81152 92
81179 67
81202 101
81505 101
81528
81536 71
81604 99
81631 101
81640 82
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83417| 8O
83434 84|
83489 73]
83587 61
83589] a1 |
83595/ 86|
83814) 81
83832| 79)
83863 88
84002| 761
84029 85|
84055 57|
84126/ 79|
84207] 96
84232] 72
84257 103]
84278| 93|
84285/ 65|
84307 81
84315 62|
84316/ 84/
84331} 91/
84336) S5}
84346 69|
B84356) 80
84509 86|
96065 94




Dilution Is the procedure for preparing a less
concentrated solution from a more concentrated
solution. There is a simple formula: MV, = M V.

Vi
how many mL of
stock are required?

" g Y V,
b :

dilute to
stock
12.1 M HO1 ‘ I:,‘> — 500 mL of
' the mark 0.500 M HCI Mf
. J ( > ( )
I\/Ii moles HCI — moles HCI

before dilution after dilution




Look at the picture carefully and you should see
that the number of moles taken from the blue is the
number of moles that ends up in the light white.

1 \/.
MV, M1V,
2cm { i 2cm
Initial solution Final solution
Moles of solute _ Moles of solute
iIn Volume after dilution (f)

M.V, M, V;




HNO, from a stock solution of 4.00 M HNO,?

é} How would you prepare 60.0 mL of 0.2 M

1) Use factor-label and
iInformation In problem

_ easy to remember but
2) I\/IiVi - vaf very mechanical

It fails often!




How many grams of solute are in 1.75 L of
0.460 M sodium monohydrogen phosphate?




How many grams of solute are in 1.75 L of
0.460 M sodium monohydrogen phosphate?

g of Na2HPO4 = ? =

1.75 L soln x 0-460 moles Na2HPO4 141.96 g Na,HPO,
1 L soln 1 mol Na,HPO,

=114 g Na,HPO,




How would you prepare 60.0 mL of 0.2 M
< HNO, from a stock solution of 4.00 M HNO,?




How would you prepare 60.0 mL of 0.2 M
HNO, from a stock solution of 4.00 M HNO,?

<

MV, = M.V

M=4.00 M,=0200 V,=0.06L V,=?L

v = MV, 0.200 M x 0.060 L
| M. 4.00 M HNO3

=0.003L=3.0mL

3 mL of acid + 57 mL of water= 60.0 mL of solution




il

If 10.0 mL of 12.0 M HCI is added to water
to give 100. mL of solution total volume,
what is the concentration of acid in the
solution?




enough water to give 100. mL of solution,
what is the concentration of the solution?

f If 10.0 mL of 12.0 M HCl is added to

M1V1 = M2V2
12.0M x10.0 mL = M, x100.0 mL

12.0M x10.0 mL

100.0 mL
=1.20M

M,




Molarity relates the number of moles of solute
to the volume of a solution

grams solute mass of solution
molar mass solute Density of solution

N

moles of solute
total liters of solution




How would you prepare 0.80 L of isotomic saline from
a 6.0 M stock solution?

Mg XV = #mol solute = M_ . XVone

0.80 L soln 0.15 mol NaCl — 0.12 mol NaCl

L soln

0.12 mol NaCl L soln,,. _ 0.020 L soln

6 mol




We can apply the concepts of stoichiometry and
molarity to chemical reactions that occur in
solvents and solutions. Key is balanced equation!

HCl(aq) + NaHCOs(aq) => NaCl(aq) + H20(l) + CO2(g)

Volume of NaHCO 3

Volume of HCI

Molarity
HCI

" Moles A

Mole to Mole

ratio




How many milliliters of 0.125 M solution are needed to
neutralize 18.0 mL of 0.100 M HCI?

HCl(aq) + NaHCOs(aq) => NaCl(aq) + H20(l) + CO2(g)

<

Laboratory units Chemical units Laboratory units

Grams Use Moles Volume or

of molar of _Use 11\//1 [ molarity of
substance A mass of A substance A R substance A

Use stoichiometric
coeffiecients of A and B

Grams Use Moles Volume or

of molar of e 11\//IL= molarity of
substance B mass of A substance B e substance B




Stoichiometry in Solution
Specialized cells in the stomach release HCI to aid in §

digestion. If too much acid is released, the excess can
cause “heartburn” and is sometimes neutralized with
“antacids”. A common antacid is magnesium hydroxide,
which reacts with the HCI to form water and magnesium
chloride solution. As a government chemist testing
commercial antacids, suppose you use 0.10M HCI to
simulate the acid concentration in the stomach. How
many liters of “stomach acid” react with a tablet
containing 0.10g of magnesium hydroxide?




How many liters of “stomach acid” react with a
tablet containing 0.10g of magnesium hydroxide? <]

1. Always translate nomenclature to chemical equation
Mg(OH),(s) + HCl(ag)— MgCl,(aq) + H,0(/)
Mg(OH),(s) + 2HCl(ag) — MgCl,(ag) + 2H,0(!)

2. Work in moles and use the stoichiometric factors.
LHCI=7?=

1 mol Mg(OH), y 2 mol HCI 9 1LHCI
58.33g Mg(OH), ~ 1 molMg(OH), ~ 0.1 molHCI

0.10g Mg(OH), x

= 3.4 x 102 L HCI




Stomach acid, a dilute solution of HCI in water, can be
neutralized by reaction with sodium hydrogen
carbonate, according to the equation below. How
many milliliters of 0.125 M NaHCOg3 solution are
needed to neutralize 18.0 mL of 0.100 M HCI?

HCl(aq) + NaHCOs(aq) => NaCl(aq) + H20(l) + CO2(g)

# mol HCl = Mpcix L =0.100M HCI X 0.018L = 1.80 X 103 mol HCI

# mol NaHCOQO3; =

1 mol NaHCO; | 1 L solution

—1.80! 10~ mol HCI! .
me 1 miol HCI ~ 0.125 M NaHCO,

= .0144 L solution




Stomach acid, a dilute solution of HCI in water, can be
neutralized by reaction with sodium hydrogen
carbonate, according to the equation below. How
many milliliters of 0.125 M NaHCOg3; solution are
needed to neutralize 18.0 mL of 0.100 M HCI?

HCl(aq) + NaHCOs(aq) => NaCl(aq) + H20(l) + CO2(g)




Limiting-Reactant Problems in Solution

Mercury and its compounds have many uses, from §
fillings for teeth (as an alloy with silver, copper, and

tin) to the industrial production of chlorine. Suppose
0.050L of 0.010M mercury(ll) nitrate reacts with
0.020L of 0.10M sodium sulfide forming mercury(ll)
sulfide. How many grams of mercury(ll) sulfide can

form?




Suppose 0.050L of 0.010M mercury(ll) nitrate reacts
with 0.020L of 0.10M sodium sulfide forming §
mercury(ll) sulfide. How many grams of mercury(ll)
sulfide can form?

Hg(NO3),(aq) + Na,S(aq) —— HgS(s) + 2NaNO;(aq)

B 0.010mol Hg(NO;), 1 mol HgS 23279 HgS
g HgS = 0.050L Hg(NO3), x 1L Hg(NO, ), X Trooi Hg(NO,), X ol Hes 0.12g HgS
0.10molNa,S 1 molHgS 2327 gHgS
g HgS= 0.020L Na,S x 2 J 919>~ 0.47 g Hgs

1LNa,S  1molNa,S = 1molHgS

Hg(NO3),(aq) is the limiting reagent and 0.12 g HgS can be
produced from this reaction.




