Ap  Acid Base Review~ anuay 2018  MSwe k,?//

Problems for Test Review:

H,CO;: Kal =43 x 107, Ka2 =5.6 x 10™" Hypobromous acid, HBrO: Ka =2.5.
H,S0,: Kal =0.015,Ka2 =64 x 10® Trimethyl amine, (CH,),N" Kb = 6.4 x 10°
H,PO,: Kal =0.0075,Ka2 =62 x 10%,Ka3=42x 10" Ag,CO,: Ksp=8.1x 10"

1. A buffer contains trimethyl amine (CH;);N, dissolved at 0.20 M, and trimethyl ammonium chloride
((CH,);NHC(), dissolved at 0.22 M.

a. Find the pH of the buffer.

b. Find pH if 0.004 moles of NaOH are added to 200. mL of the buffer. (assume no volume change)
C: Fmd pH if 0.004 moles of HCl are added to 200. mL of the buffer. (assume no volume change)
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2. Determine the pH of
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#2, cont’d CH M] = CBfo_j
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3. For parts a-d: 4 Ka = ASXI0” 4

100. mL of 0.10 M HBrO are titrated with NaOH. 40.0 mLL NaOH are required to reach the equivalence point.
a. Find the molarity of the NaOH.

b. Find the pH during the titration after 0, 20, 30, and 40 mL of NaOH have been added.
c. For which of the above volumes does a buffer solution exist in the flask?
d. Sketch the titration curve.
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3. 100. mL of 0.10 M HBrO are titrated with NaOH. 40.0 mL. NaOH are required to reach the equivalence
point.

a. Find the molarity of the NaOH.

b. Find the pH during the tiration, after 0, 20, 30, and 40 mL of NaOH have been added.

¢. For Which of the above volumes does a buffer solution exist in the flask?

d. Sketch the titration curve.
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3. For parts e-g:

50. mL of 1.2 M (CH,);N are titrated with 0.75 M HNO,.

e. What volume of HNO, will be needed to reach the equivalence point?

f. Calculate the pH during the titration after 0, 15, 40, 65, 8(Q, and 85 mL have been added.
g. For which of the above volumes does a buffer solution exist in the flask?

h. Sketch the titration curve.
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hich of these “insoluble” compounds will be more soluble when acid is added?

SE K ¥ @

4b. For compounds you chose in (a), write a net ionic rxn showing the solid compound dissolving into strong
acid. (Balance and do phase subscripts).

<-H-wocléj aless Ha anien i's the (ori. bade a‘f)a S"m@a“d.

4c. If you want to have a silver ion concentration of 0.10 M, and a carbonic acid concentration of 0.080 M,
what pH range is needed to avoid precipitation of silver carbonate?

4d. CuF is more soluble at low pH than at high pH. Explain why.
Include a discussion of the ratio of [F-] to [HF] as part of your answer.
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4a. Which of these “insoluble” compounds will be more soluble when acid is added?
BaCO, PbCl, Cu(OH), MgO Agl MgF,

4b. For compounds you chose in (a), write a net ionic rxn showing the solid compound dissolving into strong
acid. (Balance and do phase subscripts).

4c. If you want to have a silver ion concentration of 0.10 M, and a carbonic ac1d concentration of 0.080 M,
what pH range is needed to avoid precipitation of silver carbonate? "
\-\ 2003 2 A+ Heos™

4d. CuF is more soluble at low pH than at high pH. Explain why. _\
Include a discussion of the ratio of [F-] to [HF] as part of your answer. HC03 = “’H M C 03
H2(03 22 2 + (O3

Kaqﬁ Km 'Kaz" E‘:‘_ﬁ‘:ﬁ

() 9916‘03(5);:? g ca‘n 03(“9) )

’L s

Ksp= CA*TLCON? = gux0°" p CHa (03
10) 2 CCoy) * $ax| 0" -

( ) c ) f" \(_e{’; (qzﬁl O—‘*)[S.l:XID .)

-2 = %\ b ‘ e M ;
CC03 ™ Jmar ° | gy = 2mogx0™
L

f
CHA® (20215 _ 2 mogx107F 4/
[.080)

(4= USEXIOF M | pH = U3) o bl!owj
ff’-’//f/’é//"/( 2777777 —

P P2 2L et

07 i e Y
how 7o averd p/ea,o.-;,ﬁm f‘f?(aF(S)

(d) The F-) Mwi-:}ﬂj

QSP = CCV\-—HJCF‘_]

b () ﬂ—sz smal, then QSF will be Small ..
Qsp, musk be lesS Fhan (af.et;M,MD) Ksp o avord f’f“PthM.
P

the low ec the ’aH Hhe j{a;tg, Hho L'H-rJ

HF H‘"’l-rF—, and the lowve 4he ratho d'ﬁ [—F] '}"[HF
Ko= CH+](F] ( Is¥sef R*available, $o the mp

(HF 2 A4+ £ ) shafts left.)

CHF]
So a.Mmy HA! [lonrmj'}'ko H)
CF] = Ka will [ncrtase CHF] onel redup TF
CHF) CH+t] so Qep (on stag hw.



Kaz4.3x107  Kay = Boxio™

@ Find the pH, % ionization, [H*'], [H,CO,], [HCO,"'], and [CO,?] in a 0.10 M solution of carbonic acid.
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6. Identify each compound as acidic, basic, or neutral, when it is dissolved in water.
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7. The compound C,,H,,N;COOH has a pKa of 5.10.
This compound is an acid-base indicator. | C,,H,,N,COOH is redl and C,,H,,N,COO" is yellow.

a. Calculate the Ka of C,,H;,N;COOH. . " _]
K= IpPP = |07 =2 943x)0° — [Ka= 7.9 x|p )

b. Calculate the ratio of [C,,H,,N;COO™"] to [C,,H,,N;COOH] when the pH is 4.10.
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c. Calculate the ratio of [C,,H,,N,COO"] to [C,,H,,N;COOH] when the pH is 5.10. &~ .F H = rKa

[CuHiNsoo-) g, so [awd] = [ Y
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d. Calculate the ratio of [C,H,,N,COO"] to [C,,H,,N,COOH] when the pH is 6.10.
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f.AtpH4.1,5.1,and 6.1, a solution containing this acid base indicaior could be orange, yellow, or red.
Which pH corresponds to which color? m oSt 5
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g. What type of titration could this indicator be used for? (we want-t to change color at the equivalence point)
[A weak achd being titrated with a strong base?] Offa weak base being titrated with a strong acid?
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8. For each pair, circle the compound that would have th¢ hi
(Assume each compound was dissolved at 0.10 M)

Sw&’“@ or Co s moe eN thn T
basic or r\eml sine HLO3 s ashbergaad
acd AL o () newal
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R MNP
ch-l'kmSn*“

9. a. Draw Lewis Dot Structures for HNO,, HIO,, and HIO.

b. Which is a stronger acid: HIO; or HIO? Why? Explain on a molecular level.
¢. Which is a stronger acid: HIO, or HCIO,? Why? Explain on a molecular level.
d. Consider the compounds KIO, HBrO, HBrO,, LilO,, NaClO,, HBr.

Classify each one as acidic basic or neutral. If more than one compound is acidic/basic, which is the most acidic/basic (rank them all)?
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A Monoprotic acid is titrated with NaOH. Use the graph below to determine.
a. The molar mass of the acid. b. The Ka of the acid.

pH Titration Curve for 0.0500 M NaOH
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11. Calculate Keq for each reaction: | '
a. H" +OBr' <---> HOBr MHFB_ = = l‘-{ ? "/08’ '
« 2‘ q N
Sxior

Ya

b. OBr'+H,0 <----> HOBr + OH" 4 -6
Ky t OB = L R— 10— = [Ho0=10

Ka(HORr) 25*I07"

c. HOBr+lOH' <---->OB;‘ +H20K£[H09f) N 2__'_?_:_'_@:4 _ z_s-xlo;
Kp (0Br7) Kw

10"
d. 2Ag",,+CO%,, <--->AgCO;, =
Ksp m‘ﬂyzCDs g% 10*
$O,% +2H" <> H,S0, l
R —T
Ka-Kaz (015) (6.4%10°% )

o

f.  (CH,);N + H,0 <----> (CH,),NH*"' + OH"

t Kp ,—P(CH,);N

g. H" + (CH)N <> (CH,),NH*

| cEem ‘ B _Eb_fc"‘ﬂaN _ b.4xip”

Ka (CH3),NH™ Kis Ko L
4 i ‘?
( l bCCH))gH > b.ﬂ%\oq




12. A titration curve for a diprotic acid is shown below. Label the graph:

Which ions/molecules (H,X, HX, or X?) are the main ones in the reaction flask at various places on the graph?
When is a buffer solution present, and what will be the approximate pH of the buffer solution?

Where are the equivalence points?

/

W1 T 7nd EQ Pt
: fomhLre and beyond,—>
2 [ nearly all is X%
10 !
' 1— half way betwen
8 Epl ol EPZ-
5 | i cHx ] = [xY
! — T EQ PL pH = P\ﬁa.z =45

Nedely all 1s JHY!

4 “ """"""" b;%&!p(esm‘l"
I ! )
2 -
U(];. ] e A S
0 1) 2o 30 40
Voluse of KoH (mi)
new'ly all >
2X howay 4o the GstEQ PE

[Mex] = Tux]
aed = pRar & 2.5 ¥ 24

B bufty 1spesel fum = Hml o & lbml| 4
(6 magbe 5 4o 15 mL) H;;n,m
arovnd PH4 2 +vo 3 [A(ﬂf&/’kﬁl) p’f&‘h)r

A buHe FsadSo preset hom 2 25 mL +o 35mL

doound pH ok 9 4 j0 (near ¥A pKaz )
Sna  HY™ ool X2 wrepresent.



03 /HC037, C0y?

@ If you have these compounds available: I-I,CO HCO;, gnd Na,CO,

a. Which two compounds would you need to use to make a buffer with pH 10.00?
b. What should be the molarities of each compound in the buffer?

¢. Which two compounds would you need to use to make a buffer with pH 6.10?
d. What should be the molarities of each compound in the buffer?

HaCos: Ko, = U3xp*  H2 (03 2 4+ + H(os™!
FKm= 637 Ka(= CH"'JCH(.'Og_’l

Kaz = 5.6x107"  HCOoy' => H*'+ (057
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@‘ If you have these compounds available: H,CO,, KHCQO,, and Na,CO,

a. Which two compounds would you need to use to make a buffer with pH 10.00?
b. What should be the molarities of each compound in the buffer?

¢. Which two compounds would you need to use to make a buffer with pH 6.10?
d. What should be the molarities of each compound in the buffer?

) 4o make a Wf W pH 6.0,
We ned an acld whha pka N 6.10
HiCO3 hao a Ka o8 4.3xI0?  wal pka £ 637
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