Announcements — Lecture XXIV — Wednesday, June 25t

1. Exam lll: Friday, June 26, In Class
3 or 4 questions will be taken fromLab Owls:-
34,42,45,55,5.6

Slide - 217



Stoichiometry = The Essentials

You0s amd pUR V\é‘uios .

(quecus sdubions :

Cases :

# o = Mass in grats

Mofar tass
#wmd = MxVL)
M = #nd
\ (L)
'H!TM? = _Pl
R1
PN = nRT
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LO 3.4 Solution Concentration

In the laboratory you dissolve 16.0 g of calcium nitrate in a volumetric flask and add water
to a total volume of 500 mL.

What is the concentration of the calcium cation? 0.195M
What is the concentration of the nitrate anion ? 0.390M

Ca(NDa)a :  40.08+ (.00 + 6(16.00) = 164.\ a,m&"
|6.03
500 mL

M = #nf Ca(Nos), le.qg’w - 0.0%15md
N (L) o 64,197

= 0.0975 = 0.195M
©.5

[a(NOy), = @’ o+ 2 N\O3

O.19%5 M 0.\15M 0.3%0M
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LO_4.2 Limiting Reagent
Hydrochloric acid (aq) + iron(lll) oxide (s) = water (l) + iron(lll) chloride (aq)
When 0.5622 moles of hydrochloric acid are mixed with 0.188 moles of iron(lll) oxide

Determine the formula for the limiting reagent and what is the maximum amount of water in
moles that can be produced:

6 HA@) + Fe,03( = 3IH0M) + 3 Fellsg)
0.522 O.188

0.50mdH#|3 Hao _ 02610 M0 ¥
6 HO

O.1%8 m&&:{os\ 3 Hal - 0.564 ma Ha0
, \ &303

.Y\ﬁihhé ’Reﬂgwn\‘ - WO
0.26! mo¥ WaO = HaxiMu emnount
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LO 4.5 PercentYield

For the following reaction, 5.1g of sulfuric acid are mixed with excess calcium hydroxide. The
reaction yields 4.4g of calcium sulfate
Sulfuric acid (aq) + calcium hydroxide (s) = calcium sulfate (s) + water (l)

1. What is the theoretical yield of calcium sulfate: 1. g
2. What is the percent yield of calcium sulfate: bd. %
HaS0y(ag) + GaloN)y(s) = CaSOy(s) + 2 Haol)
5.1 (4.4g)
Hasoy: 2(1.0) + 32.01 + 4 (16.90) = 98.09 3,«\&" 0.052 mo? GSou) 136159 -1y CaSOy
| Lmab

51q Hasos| 'mdd .05 md Hasoy
[%.078

( ﬂ |OD = 6&%
0.053 mo? Hsﬁbq‘ | SOy - 0.053 rm” (QS0y .1
I | HaS0y

SOy 40.08+3297+4(6.90)= 136,15 a.mo?"
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LO 5.5 Titrations

How many grams of solid calcium hydroxide are needed to exactly neutralize 20.4 mL of a 0.89M
hydrobromic acid solution?
0.67 4

Assume the volume remains constant.

Gal0H)g(s) + AWBrlap) = GaBrylap) + AH.0W

g 20.4mL
0.31M
#oofd HBr - 0.39%0.0204 = Q.0 CaloH), : 40.08 +(16.00+1.01) = ‘m.\g.moP"'
0.0 md Her| 1| Galol)y _ o 060 mdd GloH), 0.009| mol Ce(Oqu) 409 0.67g
[, Hr \ mof
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LO 5.6 Titrations

34.4 mL of 1.74 M nitric acid is added to 44.1 mL of sodium hydroxide, the resulting
solution is acidic. 23.8 mL of 0.630 M calcium hydroxide is required to reach neutrality.
What is the molarity of the original sodium hydroxide solution?.

HNOzlag) +NaOH(ag = NaNdstad) + HaDID
34.4ml 4y | mb
174 M

# ool HNO3 added = 1,74y 0.0344 = 0.0600md HNO

#ndl CaloH), = 9630 X0.0233 = 0.0ISO

0.9150 m! GaloHy| 4 HNOs - ©.0300 md! HNO,
| | Glod.

IHNOsla) + Ga(0H)a(@9) = G(NO3), (ap) + ANSOUN
A3%mL
9.s30M

0.0600 - 0.6300 = 0.0300ma) HNO;
¥ omount Ik Neufradized Yhe 44 \ml o} NaOH

90,0300 mol N0 | NaoH _ q.0300 el ool
‘ \ HNO;

# mof NaOH
M= V0

0.0300 _
0.044]

0.630M
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