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1) sadousumseslalyslaladsuasdminazande Uil

a) H,0 d) CH,0H
b) C;Hs;OH e) HCOOH

¢) H,S0, f) NH,C,H,NH,
AMAdY

a) 2H,0 = H30 + OH™

b) 2C,HsOH = C,H;OH; t C;H;0"

c) 2H,S80, = Hi}80, + HSO;

d) 2CH,0H == CH,0H3; + CH;0"

e) 2HCOOH == HCOOH; + HCOO-

f) 2NH,C;H,NH,; = NH3C,H,NH; + NH,C;H,NH"

[ 6 9 d‘
2)  WAwIm pH vedsnIazaneulandde 1 1o pH = —log(H;0],

..... R
maou
a) K, = [HIO][OH-1=1x 107"
[H0 ]2 =1 x 107!
[HO]=1x 1077
pH = 7.00
b) K, = [ C;HsOH3] [ C;H O} = 1 x 107!

d‘ o o A Aa 4
(‘H'Iﬂﬂ'lﬁ'NTl 8.1 WU 277 UDINWIADAUNNIITH I (CH 233
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pH = -log [ CHOH;] = -1logK,
]
= =x19.1= 9.55
2)(
pH = 9.55
¢) K, = [HISO,1[HSO; =1 x107%5
pH = -log [ H1SO, | = -%Iog K,
= "-x3.6
2
=1.80
pH = 180
d) K, = [CH,0H{][CH;O" ) = 1 x 107187
pH = -log [ CH;OH} | = . ; log K4

%x 16.7 = 8.35

pH = 8.35
@ K, = [ HCOOH; | [HCOO- ] = 1x 10762
pH = -log [HCOOH; | = —%Iog K,
= 162 =3.10
/ 2
pH = 3.10

=
)
I

= i NH;C2H4NH1 ] [ NH;CzHANH- ] =1x 10-‘5'3

pH = -log [ NH3C,H,NH, ]

H

)|
= = log K,
3 g

1
-x153= 1.65
2

pH = 1.65
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3) dahacanewaniIns@nuazezlns@in Aeazls

GG
o O oy ~ a2 w ® ﬂi a o 9 9/
arazmeueuiIngdn vugdedImazmenmIoRanISIANAIA LA
. . . - oy = Y] 1 o o J 9 1
189 (self-dissociation) ¥ionasolalislalada  Aredndhazaewiniilaun
11, Leanesed, nIALLEAN Laziey iy

2H,0 = H0+OH"
2C,HOH = C,H,OH}+ C,H:O"

o O o « & tJ - =4
Fvhazaves Insdn munedamamazaoilimusainaeslalsialate

o1 ws o - o 8 U A o ¢
wazlufigaauiRilunsansows dnhazaenquitlaun wudy, msveu-
maszaanlsA nas imuIny

4) a) W THBeIMTINNTa 50.0 BU.TN. V8 0.0500 N HCIO, $7t) 0.100 N
4 ¥ . . Al ¥
C,H,ONa ax1inisasnzaiuludarinasauiasuasaiury sun@nmanTauss
wswand Idnualudminazany U pH (- log G, H,0H;] ) paantringa
0.00, 12.5, 24.0, 24.9, 25.0, 25.1, 26.0 WAS 30.0 RU.TN. VDIV
a - a P .
b) WinuifoumauBouutag pH 910 249 3 251 SU.TU. VEINTIMNTA

9 o v: [d Qe © @
79 a) numtinntalegldindudvinacsousslfius NaoH -

mnou
a) ilogalaliAue 0.00 9%, Y91 C,H,0ONa
" HCIO, + C;HOH == C;HOH}+ CIO;
Tamémmualduanddldvualudvhazaw c,H,0H
[C;HOHS] = 0.050 N
pH = 1.30
AIRMIT 12.5 AV,
HCIO, + C,;HONa == NaClO,+ C,;H,OH

[ HCIO, ] FinAp = 0.0500x50.00-0.100x12.5
62.5

= 0.02 N
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pOH = 3.88
pH

14.00 - 3.88 = 10.12
4 g9 & o o ] 1 o 0 Y 1w
welmnithudniazay edninghgean q Neudagaauya wmuas pr lavhiy
A L 4 o 0 b 4 o
wialy c,H,0m Wudhazaw uagaauya uazgaaogaduya 921a pr A1aiu
¥ g < a o
nithflumnzhmasivesnsifaselallsTaladaves vo uas cn.on UMy
¥ o o k4 Y & o
e pon Agaaegamuya wldvhdwk 2 #hazans

Tninsfunosd 4.a)
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€ o = [P - a o & 9/
5) mnlandanwmsdolnuds 4 wRoudwnazsodwus uas (CH,0H) wazlt

L NaOCH,
Mnau
PSunalnunsud
NaOCH; pH MUINLVLIALIALYD 4
(cm?)
0.00 pH = 1.30
12.5 pH = 1.70
24.0 pH = 2.87
24.9 pH = 3.87
25.00 pH = —%logK, = %xlﬁ.‘? = 835
25.1 pH = 16.7-3.88 = 12.82
26.0 pH = 16.7-2.88 < 13.82
30 pH = 16.7-220 = 14.50
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VWAUIB pH VOINTTREAWNTAUATAN (acetic acid) ludmiasauvnsiiuszlu
1 A o - )
WEMER MAMNTEINITUANGITaINTALaTANIU CH,0H = 3.0x 1070

a) 0.200 F acetic acid

b) 0.200 F acetic acid WAL 0.100 F sodium acetate
¢) 0.200 F sodium acetate

DYy pH Tuun pH 1u ethanol
a) 2.73 511
b) 4.46 9.22
¢) 9.53 12.76
Aoy
[2)0.200 F acetic acid |
Tudhnemwvonh
CH,COOH + H,0 == CH,CO0™ + H} K. = 1.78% 107
0200-x X X
1.75x 10-s = — X1
(0.200 ~ %)
x = 1.87Tx107?
pH = 2.73
ludhazawves CH,0H
CH,COOH + CH,OH 3 CH,CO0"+ CH;0H} K, = 3.0x 107"
0.200 = x X X
3oxioe  — Xt
(0.200 = x)

X =7.74x 1078
pH = 511

b) 0.200 F acetic acid W& 0.100 F sodium acetate
Tudrhazmwvonh

1 Heey 10:100)
1.75 x 10-s =[ H$0 ] 0.350

[H30) = 3.5x10°
pH = 4.46
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Tudvhneaiwves CH,0H

3.0x 1070 = [Hio | %10
(0.200)
[H30] = 60x10°%
BH = 922

¢) 0200 F sodium acetate

Wudiazagveni
CH,CO0" + H,0 = CH,COOH + OH-
0.200 ~ y Y y
K, = K, _ 1x10"4

Ko L7Sx10™*
=5.71 x 107*°

sy x100= ¥

(0.200 - y)
y = 3.38x 10°*
pOH = 4.47
pH = 14 -4.47
=9.53

Tudvharay cH,0H
CH;C00™ + CH,0H = CH;COOH + CH,0-

0.200-y Y Y
K;: _ &0 - 'XIO"‘”
‘ K. 3.0x 107
=6.67 x10°°
2
6.67xX10"= — "~
(0.200 = y)
y = L15sx107*
pOH = 3%

pH = 16.7 - 3.94

=12.76

CH 233 (H)
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o 1 cg .I; dl L
7 WU pH vesmsazatoae I hiuaz tuesueaniuds pH = —log
-
[C2HsOH3] ) K, v890ztiau Tuios1uoa = 4.0x 10

a) 0.0100 F CﬁHsNHz

b) 0.0100 F CH NHY LIDE 0.0200 F C,H NH,

¢) 0.0100 F C¢H NHS
Masy

- o ° I 4 a ¥
TENTITIANUIUNDTUAVVYD 8.

Vo udvhazani ludniazawiesiuea
K, CéHsNH; = 3.94x 10719 K, CHsNH, = 4.0x 10714
a | 3.94x107" = (0_0—1)6%-_;5 4.0x107% = mh
[OH ] = y = 1.98x10° [OH ] = y = 2.0x10°
pOH = 5.70 pOH = 7.70
pH = 14.00-5.70 = 8.30 PH = 19.1-7.70 = 11.40
3.94x10°1° = [OH‘]%% 4.0x 107 = [OH-l%‘%%
b [OH'] = 7.88x 1071 [OH"] = 8.0x107!4
pOH = 9.10 pOH = 13.10
pH = 14.00-9.10 = 4.90 pH = 19.10-13.10 = 6.00
ki = S0 saxioes Ki = D00 Lggxiors
¢ |25ax108 = X 1.99% 106 = X
0.0100-%) 0.0100-x)
X = 5.04x107* x = 1.41x10™
pH = 3.30 pH = 3.8
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8) uaz 9) AnWarienauLed

= ¢ d W owv o w
10) shincawlmdnaesenlee (CH,0Na) azaoluosuasNnuitadudu 0.1000 F

1P nsasIacae 0.100 F aadesififiouasalidluiesiues (CsHsNH,CI)
U 50.0 KUY,

2) NFunesuesmsIninsalasnnsdman pH (-log[CHsOH;]) \laidiy

0.0, 10.0, 25.0, 40.0, 49.0, 49.9, 50.0, 50.1, 51.0 URZ 60.0 AL.TY. VOIUN
(K. vaderiifuluiesuas = 4.0x10™)

b) Wisufinudeyrues a fum7lnnsalusrsssawzaninlaglninsa 0.1000 F
peiifliounanlT9ads 0.100 F NaOH

sy
Tnunsud oH iiielftesusafiudiazme pH el ududhazars
(em?)
0.00 CsHsNH;+CszOH = CoHsNH;+CszOH; CeHaNH;*— H,0 ¥ C¢HsNHa+ H30
0.100 - x X X 0.100 - x X X
x - X o 79sx107% K = Ke _ _1xa0t*
& T Ky 4o0xtot I Y YT
= 1.99x% 107 = 2.54x107®
1 1
1.99%107% = —2 2.54%107% = — %
(0.100 - x) {0.100 - x)
x = 4.46x107* x = 1.59x107?
pH = 3.35 ' pH = 2.80
10.0°}. < 50.0 % 0.100 - 10.0 % 0.100 1.67% 107
CegHsNH3 | = = L L : 284 %107 = [HIO | x————
[CaHaNTS | 60 ’ T
= 6.67%107? [HiO] = 1.01x107
[ CeHsNHz ] = M’.%’-.‘QQ = 1.67x107 pH = 4.0
-2
199x 107 = [HIO] = LETx10
6.67x 1072
(H3G] = 7.95x107¢
pH = 5.10
CH 233 (H)
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-2
[ CeHsNHS | = 50.0X0.1m7-525.0)(0.1w [HiO] - 2.54)(10-')(:':)(:2_;
. x
= 3.33x107? = 6.35x107%
[ CeHsNH, ) = 25.0:50.100 pH = $.20
= 3.33x107?
-3
[HIO] = 1.99x107*x3:33x107
31.03x10
= 1.99x107*
pH = $.70
{C(HlNH;] =—356x0|06-16.0x01w [H;O] - 2.54)(]0—5)(,.”)(l(]“z
%0 4.44x107
= L1lx10™? = 6.35x107¢
[CeHsNH: ) = 4_0.({+f).m_q pH = 5.20
= 4.44x107?
[H30] = 1‘99x|o"xL_“L'9-_‘
4.44%107?
= 4,98x1077
pH = 6.30
-3
[ CHNHE ] = 50.0x0.1009;49.0x0.100 [HiO] = 2_54,‘1()_.>(1.01>uo-1
= 1.0l x 10°? 4.95x 10
[ CHgNH,} = 98.0x0.100 = 5.18x107
% pH = 6.29
= 495x107*
[HIO] = 1.99x107%x 101 %107
4.95x 107
= 4,06x107"
pH = 7.39
. $0.0 x .100-49.9 % 0.1 -4
[CeHsNH3 | = s % 0,100 [H30) = z_sulo-sxi._zx_lgs_
' . 1
- A x
= 1.00x10 = 5.01x10™
[CsHNH, | = ‘19_-99’;%0 pH = 7.30
= 4.99x 1072
-4
[H30] = 1.99x 10751 :00x 107"
4.99x 107
= 3.9x10°*
pH = 8.40

324

CH 233 (H)



d
n‘aﬂuynuﬂ“ﬁ CsHNH: = $0.0x0.100

50.0 0
2 0050 M
CeHyNH; + CaHyOH = C¢HyNHj + C3H0” CeHsNH1 + H0 ™ CHyNH] + OH™
0.05-x X X 0.050 - x X 3
Ky = 40%107"* = (F.Ex"_;-x) Ki = 3.94x107 = (—OF";_—!)
x = [OH ] = 447x107* X = [OH ] = 4.44x207*
pOH = 7.3% pOH = 5.35
pH = 19.1-7.35 pH = 14-5.38
= 11.78 = 8.65
50.1 | {CaHsONa| = 50.lx0,101006.5|0.0x0.100 | NaOH = -SO.IxD.lOlOOB‘S:).OXO.lm
= 1,00x107* = 1.00x107*
pOH = § pOH = 50
pH = 19.1-5 = 14.1 pH = 140-30 = 9.0
10 | [CaHsONa] = 51,0 0.100- $0.0 x 0.100 [NaOH] = $1.0x0.100-50.0x0.100
101.0 101.0
= 1.o0x107* = 1.00x10™
pOH = 4.0 pOH = 40
pH = 19.1-4 = 15.1 pH = 140-4.0 = 100
0.0 | [CaHsONa] = m.OxG.IO(:;é0.0XO.IOO (NaOH | = 60.0xo.|ool-lgo.0xo.|oo
= 9.09x10°} = 9.09% 107
pOH = 204 pOH = 2.04
pH = 204 pH = 2.04
= 17.06 = 11.96
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1. Write the ionization reaction of aniline, C¢HsNHa, in glacial acetic acid, and identify the
conjugate acid of aniline. Write the ionization reaction of phenol CsHsOH, in ethylene
diamine, NH,CH2CH:NH2, and identify the conjugate base of phenol.

What is the autoprotolysis constant of a solvent? To what solvents does this apply?
Explain why phenol can be titrated successfully in ethylene diamine but not in water.
Explain why pyridine can be titrated in dioxane but not in water.

Summerize the requirements and properties of solvents used to titrate weak acids.

o o N
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