ihe stepwise K, roactions for the diprotic acid

© stepwise Ky ieactivis for citic acld (HaCgHsQ5),
4

Lo e £, values in Table 14.4 and only the first dissock
calculate e pH of 0.10 M solations of each of
i polyprotie acids,
b HC0,

acid (F3AsGy) is a wiprotic acid with L O
Ksy = 8% 1075 and £, =6 % 1070 Caleudate
1G], {H34804), [MAs0:"), {HASO,.2-), and
2 028 M arsenic wcid soltion,

Calul e pH of & 2.0 M H,50. sofution.
& Labeulews dbe pH of 2 5.0 % 1073 M solution of H,30,.

g the fullowing 0.19 M solations in oeder of most
i 1o most basic,

KOH, KOl KON, NECL HOl

ol buse, QC1~ o Colialry 7
g vadeas mcw anmenisd metbylamite s L8 % 195
U respentively, Which s the s i
Ft , : sironger 3
. ouger acid,

b (NaiNs) b sometimes added 1o water 1o ki bac-
= the concesiration of ull specics ina 0.010 M

o &wm ,zwzm. The K, value for hydruzoic acid (HNa) is

: the concetarations of al species present in a §.25 M
of chioride (CoHsNHLCH,

: ».N the pH of sach of the fuflowing solutions,
k..m inzzm i} b. 0.050 Af NaCN
L& the pf| of cuch of the following solutions,

120 KNG
n WUy < 040 4 N
8 N NHLCIO,

salt i either NuCN, ) 120,04, Nal, NaCJ, or
G100 miol of e salt is dissolved i £ 00 L, of

= 10 typochlorous actd is-3:5-2019 % which-is-the -

Berdss 715

waler, the pH of the soluiion is 8 07. What is the identity of
the salt?

12, Consider a soluton of an unknows salt having the general
formala BHC), where B is onc of the weak bases in Table
14.3. 40,10 3 solation of the unknown saft has a pH of 5.82.

What is the actusi formula of the salt?
[

113, Cafeulute the pH of a 0.050 M ANNO,)z solution. The K,
vatue for AlH,0)s is 1.9 =% jo—3,

114, Calcelase the pH of 0 0.10 of Cally solution. The X, vatue
for Co(H;0%% ks 1O X 105,

n!!..ix..
113, Are soluticus of the fullowing salts acidic, basic, or neutral?
_.ﬁ: hose that are aot newrad, write bulanced chemical eqjua-
tiuns for the reactions causing the solution to be acidic or ba-
sic. The relevant K, and K}, values are foand in Tables 142

and 143,
g a. NaNQ, ¢ CsHsNHCIO, e. KGCi
B NaNG, & NHNG, £ NH0Ct

116 Are solations of the following salts acidic, basic, or nen-
tral? For those thit ure now neutesd, write balanced equations
for the reactions cawsing the selution 1o be acidic o hasic,
The relevant K, and X, valies see found i Tables 14.2 and

143,
a. KCl e CH3NH,Cl e NILF
b NHL G40 d. KF £ CHiNILCN

Relutivnships Botwoen Strathure and Strongths of
Acids aud Buses

137. Plae the species in each of the following groups in order of
increasing acid strength. Explain the order you chose for each
JLagetel
a. HIQ;, HB1Os & HOCL, HOI
b. ENQ;, HNG; & HaPQy, HyPO,

T18. Place the species in vach of the following groups in order of

incressing base strength, Give your reasoning in each case.

a [057, Br0;” b NO;”, NOs™ ¢, OCI, OFF

[T —
119, .Eun_u the ¢pecies in eath of the following groups in order of
ncreasing acid surength.
A H20, HaS, HySe (bund energies: H—0, 467 kKimol; H—
363 klmol; H—Se, 276 kifmol)
b CHCO.8, FOHCO0H, FyCHCO.H, FxCC0,58
« NH,*, HORH;*
d. NH, ", PH,*(bond energios: N—H, 391 kHmol, PeuH,
322 klfmot)
Give reasons for the orders you chose.
sing your peswits from Exucdse 118, place the species in
S,nw of the following groups in order of Increasing base
stvenpil.
a OH7,SHr;Seli™ b NH;, PH, €. NH,, HONH,

321, Wik the fullowing oxkdes give acidte, basic, or newtrd solu-
boas when dissolved in water? Wite reactions o Justify your
anywers,

4. Cal) L. 50, € ChO -

Y 15, Blad
TP e

716 Chagler Fourleon Acids and Buses

122, Will the fuliowing oxides give acidic, basic, or neutral solu-
sions when dissolved i waser? Wiale reacions 1o justify your

UASWEIE,

a L0 b CO; e SO

wis Adds ond Brses

Tdentify the Lewis acid and the Lewts base in each of the fol-
Jowing reactions,

a. BIOHMag) + H:0() == BIOH); {ag) + H'(ag)

b. Ag*ag) + Nihlag) = AgNHsh {ag

e BEug -+ Friagy = BE {ag)

124, Tdeatify the Lewis acid und the Lewis base in cach of the fol-
lowing reactions,

a Feltiog) + 6H0() = Fe(H0) " {ug)

b, L0 + CN™(ag) = HCN{ag) + OH"(ag)

o Hglts) + 21 (ag) = HgL* {aq)

Winminum hydraxide is an amphoteric substance. I can act

ither a Brgsasted-Lowry base or a Lawis acid. Write a
action showing AI(OH); acting as & base toward H and s
ap acid toward OH™.

126, Zine hydroxide is wn amphotesic substunce, Write equations
that describe Zn(QF); acting as 2 Bronsted-Lowry base
wward HY and as a Lewis acid toward OH™.

127, Would you espect Fe*™ or Fe? 1o be the sivonger Lewis
acid? Bxplain.

128, Mg the Lewis acid-base model to sxplain the following
Feactlon. -

COafg) + HyOf) ~—3 HyCOs{ug)

Additionn] Exercises

129, A 19.0-mL sample of an HCI solution has & pli of 2.000.
What volunie of water must be added in order to chunge the
ol 10 4.0007

E3 Thalhuad) hydroxide is 4 strong base used in e systhesks
of some organic compoands, Caleulae the pH of & solution
containing 2.48 g ‘FIOH per liter.

3L Darive an expression for the relutionship between pk, and
pK, for n vonjugate acid-base pair (pK = —log &)

132, Ar 23°C, a2 saturated soludon of benzoic aod (K, = 6.4 X

1075 bas a pH of 2:80. Caleuline the water solubility of ben-

zoic acid in moles per liter,

Quinine {CullzgNy0,) is an bnportant aiksloid derived from

cinchona bark. ¥ is used as an sidimalarisl drag, For quining

p&e, = 5.1 and pKy, = 9.7 (pKy = —log K). One gram of

guinine will dissolve in 1900.6 mL of water. Caloulute the

pH of & saeturated agqueous solition of guinine, Consider only

the agueaus feaction Q@ + H0 7 QHT + GH™ desaribed

by pKp, where Q = quinine.

133

134, Phosphasic acid is & common ingrediont in tuditosal cola
drinks. B is added to provide the drinks with a plessanily tan

Al

faste. Although phospharic ac
are lost ore at a time. Assuming ihad in cola ik,
cealistion of plivsphotic aeid is 0.007 M, cale

s sulution
135, Acrylic acid (CHp=CHCG:H) is a precutsor Ra g
portant plustics. K, for acryiic acid is 5.6 3 1673,
a, Caleufate the pH of 2 0,10 M sclutien of acrylic
. Caleutaie the percent dissoclation of a .10 3
acrylic acid. .
¢, Calculate the pH of & 0.050 4 50
tate (NaCal;05).
136. A 020 M sodiun rohenroate {NaCrHaCl10;
= pH of 8.65. Calcudale die pif of 4 0.20 M
zeid (HCH4CH04) solution,

ot of

137, The wquifibrium vonstzut £, for the reactivn

Fe(H0)™ " tag) + HalXi)
= FeHp O3 CH Y g + Ha0)

is 6.0 % 1073, N
&, Culealate the pH of a 010 M solution of Pe(l057]
b. Will a 1.0 M solution of iron(H) nitcate huve a L)

fower pH than a 1.0 M solution of iron{Il}j i

Explain.

138, Rank the fliowing 0.10 3 solutions in order of i
pH.
a HI, HF, NaF, Nal
b. NH,Bi, HBr, KB, NH3 L
. CoHsNH3NOs, NaNO;, NaOH, HOCHs KO0

CylisNHz, HNOy B

139, Is an squeous solution of NaHSO, acidic, basic,us
Whal reactivn ocours with witer? Cakoulats the fH
M sofution of NaHSO,. :

148, Caleulate [CD5271 in & 9010 M solu
(H;CO0,). I all the CO4% in ihis soluiion s
Feaciion

HOO; {ay) = H(ag) + COX {ag)
what percent of the B lons in the 5
dissectation of HCOa™? When aci
sikiiumn hydrogen cwbonate (NaHCOs), »lgotous
accors, How is this reacion relaied to the exbion

for the transpont of oxygen i the bieod of ¢
hemoglebin wolecale contains four ou alo
binding sites for Op nlecules, The oxygen bl
pendent, The relevant squifibrivm rsuetl
HbH, *{ag) + 404(5) === Ho(O)alaq) + 4H (i
Use Le Chitelier's principle to apswer the Tolfuws
a. What form of bemuoglobin, HbH.*™ or Hb{Oy,

in the lungs? What form is favored in the c&




"y wemogE)
Ad 30 uormios 2y ¢ (L X 001 8 40 e 4L 96
3 6CE S SUIPOS IO USROS Y (0 K L]
sy gf soueduld sanoppe si go astesog uondizos
Cuics S(BLEAR a0l ST g sdusds gBnos 1 pasn Ljuon:

it 0 dapeaiap ¥ 51EQNIHETID) EEpe) 56
e

- (HNFHD) pwaist Sk i 010 4
ol s T = THNOR SULURIAXSIPAL 3 BL'0 ¥
{sanjea 93 0] ¢p] PIEE 998} sunpnus

6 43w U wousiaey el sy aakmopm) 'be
FHN A 0I00 ' CHN W OT0 8
“suoAn|

it 30 uous U wonEuel Juessed S AMEOED CE

o 3

T 0 ® el

oy HNEEHED) A 050'0 ® Jo HO 211 2iepnog;
01

nagos SEHNSTIED 3¢ 6270 30 HA oy SEnsED 16

snpifl ¥ FEUY v
(€71 3140
i AjE Solguea Sy 3] st SupmOHef S 0 §oRa o

#oggo jo nd ey pue “LE) ‘[_HOL Rward 08
C (.01 % U1 = Yy THNDH) aututep oy q
{01 = O'F = 9y NEEHEDN swunilgay e
‘sounue GUimOHG) 24 Jo youo

G 3 070 30 Y oy pe [} “1_HO! ARmoE]) 68

o] DaVARAY JO uonnjos i '7 ® Jo H atp pue
LEINRIU Sup 2] e 0 X O°E 81 Y

HO + (20), SINNCH —= (DO%H - (BPPHNNCH i
epem T (FERD sutzeapdlf JO HOTORSL B 10 "RY

e S g0 B o pue 0] 2 avjuoE) quen ¢
Q610 & v aserd saads sofew 2@ X JeyM (LG

: 086 = He

3 ey swanbe ue Jo LoRERLIDUGS AR DIBIOE]) 98
. 0501 = yid 88y

Hiss {300 sneenby €8 JO GOHRIIESIUSS A LML) §R

a5 489U 70 Yows J0 i op puw {HOJ ST I1BuM
HOM 7 670°0 pue HHORE # 01000
HOUT 7 DS0'Y PUB HOBN W 0500 "% -
(3a%eq Jo
wifloy 91 Ut wasand sapads Jolewt i) wE UM PR
3% 2531 Jo 1owa Jo [gd ag) pur [_FG] ST sm
HHOED 4 HON B .
ivasug SUImOL) Sy Jo yous €.
rinius g OST0 U1 duestud satads Jofes a1 21 M E8

T(HOME W 501 X 05 2

HHOMS M SLG 4

- SHOMS A 79000 8

suolingos futmogae) 34 jo gd sy depoE) g8

FOPN 001 X 0'1 "
HO®N J7 0T Hoew 4 oro e §
suoajos Burno)jo sy o HA ar BRI “fg

Lo SHNFHD 0 THN P DI0ods 2 81 UMM 2

4 +VHN 10 6T ‘proe saFuoals syl sp (M g

{4 FHN 50 EONH ‘PR 103Uods 25 ST UM ER %
“suonyanh Furaoyo o samsue diay o) ¢ SIGEL SSTTROR

CEHNEH T BN “esuq SaEunass 5 St OIGM P e

SN 0 _[0 380 1S3u0ns o S YMUM

SEREN 20 (OFIF ‘ostq 20BU0NS 1) 51 UDIMM G

LFHN 10 QN ‘asey 25uoss g o PRy B
‘suensand Seraofjod 2 2o dizy o1 £ SI9BL 28 B

FONE

“sasean 0 jsafuons
moy spioe Budogop Syl sepic diBy 01 R AIEL 950 BL

LJHNFHPD LPBN OTH

NHED PN OfH '_PON
“psageam 01 ssaducus
5 2 oo dipy o) gpl A9EL 0 4L
[r——
THNSEPD huniue B
Pt
soveg S8 Funan saaunsyRs Fulmalio st J0 4aua 107 uowssasd
-x3 @nhqiebe Gy Suipuodsalion A pus gonsesl A LM 9L
NSHFD A CHN B
N “sarem B
sa3tq 52 Fuilor SaoUnIsqus Fuimoyos oyl 30 yous woy uotssand
-x2 wosgignba Ty Suipuadsanod dy pus wogoral A0 R, 9 .

woy saseq Julngl

HNIED) Dueigouap g

sasug Jo sHGNIGS

Y 103 Y SIASIED U S50 PG 01 PUROT SEAYH SO
UOBELUIGD Bl "mniggmba 0} SUeD Ul WHISAS AU 10HY
atea JO (7 B DIALOSSIP SBM WH PIOS NEam B JO S[0U 3UQ “pL

UBERES S O PR
HUIOY 3O uOULLEIIN0T [RINGT A d1epnair)) QLT O Hd v
$8 {,. 01 % §1 = *¥ "HOODH) Proe aulsg J6 GOI0s ¥ )

N ‘PIOE SHISROLOMILE JOI BY SIRjUDED HOLN0S
FOIDH A OF0'0 7 10 154 313 52 SWEs 33 31 pEog SUA0RIINLLG
10wy Iy ger o ® Jo Pd ey swakud mepdiaad of pesn
st ey Pl SaseLod B STIHTODED) Piow SHIIE0I0MEIAL T4

Ty BRAOED) "6 $1 (Og 1 wantm djRnst g
O piow snotodquiLy 3o woumies J £50°0 ¥ JC HY J4L RL

Ty FG{UO[ED)

g5 1% §1 onuiaositp 1uaakad At g3 o uonnes 4 O0I 0B UL L
Ty oy

{87y "PAILIIUSSIP 500 ST PIOB YEAM B JO MOUIOs ¥ G0V 59

(G X LY == " TOIDH) piov SH0i00
10 HOBNOS B TE0 B K LoHEessp wansad i aende) gy
AUSHBWS Fy 010 B O wOnEossIp Juadzed puy [ [ H] 9y
2191033 g0 X €1 = " TOPHIDE) prow seusdaad 103 4y

sasng pun sppy neanod sudeyy ) 2




