Announcements

Wednesday, October 07, 2009

MasteringChemistry due dates (all at 11:59pm):
= Ch4:Wed, Oct 14
= Ch 5: Fri, Oct 23
= Ch6: Fri, Oct 30

Lab report due dates (all at 3:00pm):
= Exp 5: Wed, Oct 14
= Exp 6: Mon, Oct 19

The next round of graded lab reports will be returned to
you this week (some on Friday).
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Dissolving of electrolytes

Electrolytes dissociate into ions when dissolving

Assolved Toms

NaCI(s)E: l\)a+(«1) * CQY“ﬂ

Dissolution of an lonic Compound
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Nonelectrolytes remain as neutral molecules when
dissolving

Sugar Solution
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Acids, Strong/weak electrolytes

Acids are molecular substances that dissociate when
dissolved to release H* ions.

Strong electrolytes dissociate completely into ions:

NaCl(s) > No'(aq) © (27 (aq)
HOlig) — K (2) ¢ (47 (aq)

Weak electrolytes do not completely dissociate into ions:

= H*(aq) + CH3CO, (aq)

acetate

Solution Coutains WosJ((j Covg_IeTz molecules
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Solubility of ionic compounds

Not all ionic compounds dissolve in water!
* The ones that do are strong electrolytes
= The ones that do not dissolve remain solid in their
ionic lattice when added to water

-

£

=

AgNO3 (aq)
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Solubility Rules for lonic Compounds
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The following table will be given on the exam without the formulas in parentheses.

Compounds Containing the Following
lons Are Mostly Soluble

Li*, Na*, K*, NHs*
nitrate (NOs"), acetate (C;H30;)
chloride (CI), bromide (Br’), iodide (I)

sulfate (504%) ( “{)

Exceptions C“ (NO?:)'L (a?)
None CUSOLi CS)

When any of these ions pairs with
Ag*, Hg,?*, or Pb?*, the compound is insoluble
e
When sulfate pairs with Sr*, Ba%*, Pb?*, or Ca?* the
compound is insoluble ’

Compounds Containing the Following
lons Are Mostly Insoluble

hydroxide (OH"), sulfide (5%)
Q

carbonate (COs%), phosphate (POs*)

Exceptions (KLT)

When either of these ions pairs with Li*, Na*, K*, or NH,4*,
the compound is soluble

When sulfide (S%) pairs with Ca?*, Sr%*, or Ba%*, the
compound is soluble

When hydroxide (OH") pairs with Ca?*, Sr%, or Ba%, the

compound is slightly soluble (for many purposes, these
H
may be considered insoluble)
——

When either of these ions pairs with Li*, Na*, K*, or NH,4*,
the compound is soluble
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Precipitation reactions

Precipitation reaction: two ionic compounds trade their
ions to produce a solid, insoluble product

Write the balanced chemical equation with phase labels
for reaction of solutions of potassium iodide and lead(ll)
nitrate.

2ELG) + Po(wy), ) —> PLT, () «2hog ()
kf I— Pb1f N03_
R

w - = )
o .
TRARC)
") .\]_ d
a (=] +
e ®
b+ D QNOS PID (No3)7_(“1)
g
o
4 I - I
A &
Polo(5) ?;7 :‘

217 ~>agrag
If all products are soluble, NO REACTION occurs!
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Molecular, complete ionic, and net ionic equations

Molecular equation: balanced chemical equation
showing neutral formulas for all reactants and products.
neutral (_olwrounolf
Ca(NOs)2(aq) + Na;SO4(aqg) — CaSO0q(s) + 2 NaNOs(aq)
‘(__ -

Complete ionic equation: all strong electrolytes are
written as separate ions with their own coefficients and
phase labels. (Pure solids, liquids, gases, weak
electrolytes, and nonelectrolytes written as molecules.)

Cau(u{) + ZND3™(eg) tZNE (aq) + 50, (ag) —

Ca504 () F 2N (o) ¢ ZNOZ" ()
(in%l)
Spectator ions do not participate in the chemical
reaction (shown the same on both sides)

LR*(aq)  2NO3 (aq)

Net ionic equation: omits spectator ions - only shows the
chemical change that has occurred

Ca’”CMD - St)q"’(mﬂ — (aS0q (s)

(What happens in the net ionic equation when it's
considered "no reaction?" Try it for the combination of
Nal and CaNOs)

chdc Page 6




Acid-base reactions

Acid: produces H* ions in aqueous solutions
Base: produces OH" ions in aqueous solutions

Strong acids dissociate completely (they are strong
electrolytes) - there are 6 common ones:  awerize
HCl Iﬂ—‘)érof-lklm'c Reid
HBr (M,Aro bremic  acil
HI L""(J-ﬂ':olrc_ acid
HNO3 Mtric acid
HaSOs  Suduric acit sty
HCIO4 YCrr_Horéc ocid

as H’Uozl”ﬁ)

jn tone a‘zl“-ﬁ"‘“

[Wr[dz or wat)
Weak acids are other formulas that staZwith H such as:
HF (an) N0 it 2t
HC,H30, {an Ocetic add
Hg?oq (Aln ‘F’M’Grb»ov:‘t.
Strong bases are the soluble or slightly soluble
hydroxides: NaOH, LiOH, KOH, Ca(OH),, Ba(OH),

ete.

Acid-base neutralization reactions are the combination
of an acid and a base to produce water and a salt

Write an equation for the acid-base neutralization
reaction of nitric acid and calcium hydroxide

2 tHr\)—n3 (oq) ¢ Calon)s Gg) — 2 H000) + Cq(Mos\z(q)

( W < ON = uzo(n))
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Acid-base titrations

Titration: controlled addition of one reactant (with
known concentration) to another to determine an
unknown concentration

HCl(aqg) + NaOH(ag) — H,0(/) + NaCl(aq)
Net: H* + OH- — H,0

Acid-Base Titration

9| N‘\o K
@
Py f
\m\'e“' ®|| OH (aq) ﬂ :
\y/ \e/ \e/
L 70 L 7o L T
> <57
?

) \ H(aq) A [ B
Hd { Quuuu ::aj ) Z;S);\

H7(aq) + OH (aq) ——> HO()

Beginning of titration Equivalence point

Copyright © 2008 Pearson Prentice Hall, Inc.

Equivalence point: reaction is complete - equal moles of
both reactants completely react with each other

Acid-base indicator: changes color to signal endpoint
(phenolphthalein changes pink in excess OH")
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Titration problem

@ HCl(aq) of unknown concentration were

molarity of the

| 2.45 ml NAGHK I C x

M (o)) =

Q)
(1YHCl(aq) + NaOH(aq) — H,o(t) + Na(l(xy)

stedWith 12.45 L of 0.100(M NaOH(ag). What is the

S
HCl(aqg)? A Nuok

12.4SmL
sloom

/g Hee
M(HC?3 = M 750mL, L :

L Solution looeme ) .oz60L

loomel NasH [ wal B . |.245x15°
1600 e [ NyoHarl (el Wast me) HAR

S [p3 my HCR
|- H5x 0" md - | 0.0495 M Heo
.02%0 L {2
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Gas-evolution reactions

Sulfides, sulfites, and carbonates form a gaseous product
when reacting with an acid

ZI:IC_I(aq)+ Nazg(aq) — |H,S (4) |+ 2Nact

acd + Salfide Du7drv=,€v\ sul®de ges

Acid sulfite _
Ls Heo(e) + gOfL({))Z
RLo(t) + $0.(5) + Nac0(ag)
_ Prodeas
HCl(aq) + Na2COs(aq) — | H, (o, () [« NaCl
acid carbonod ¢ )\f—l

s ootey + Couls)

H20(0) « (0.(5) + Na(m?\
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