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1. anwaznluvaInsaLUdE
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H

n3n (Acid) 9
H—O—g—(:Z—H v [Hydrochloric acidJ
H

H3CeH50;

H,S0,

Sulfuric acid




Fundamental Chemistry (10303105) Acid-Base

1. anwaznluvaInsaLUdE

W& (Base)
NaOH NaHCO,
Sodium hydroxide Sodium bicarbonate
Tuvinay N
NH3, NH4OH Ca(OH)Z, Mg(OH)z

Ammonia’ Ammonium hydroxide Calcium hYdrOXide, MagneSium hydroxide

UP1IAMUEZDIN A19N5ZIAN P1AANIALUNTLNIZDIAS
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1. anwauznaluvsansatud

N3n

bUd

~ =
ASAUSALUIE7

IS d‘ I 1
LWENTENR LagaunUDUEY

= = a Y %)I a [
LWUAgUAN T A EARNAIINUNIULTULLAY

= = a Y [ %)I a
LWUAgUANTEAUANNAINNLALUUUNLY

iufasendulane wu Mg, Zn launa H,

2HC gy + Mgy —> MgCl, (o + H

2 (ag) 2 (9)

Livihujisendulaven

QRIVRFGIRI

uAseiuaIsuaiun (CO5%) uaz
luasvaiun (HCO;) axlauna CO,

ZHCl(aq) + CaCO; ) > CaCLZ(aq)
HCl(aq) + NaHCO,, —> NaCL(aq) + H,0y + CO

+ H,0() + COyy

2(g)

iufAsenfuansazatsuouliiisunaslsn (NH,C) agliuna
wouluiile (NH,)

NaOH(s) + NH,Cl —> NaCl,,, + H,O,, + NH

(ag) 3(g)

arsazangnsaluiaiunsaunlndla

ansazangwalutnanunsas widnle
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2. HYUVDINTALUE

Arrhenius Acid

NSALUAVR9R1SISHHEE (Arrhenius acid-base) aa 1880s -

nsa (Acid) ansnuaneluinle H

HCI (aq) »‘aq) + Cl(aq)

Nan

- asnunn@lusnly OH

NaOH (aq) —= Na*(aq) + ‘aq)
LUd

NaOH(aq) —— Na'(aq) + OH (aq)
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Fundamental Chemistry (10303105) Acid-Base

2. HYUVDINTALUE

NIALUAVDIUTDUALAN-8123 (Bronsted-Lowry acid-base)  af 1923

ansnsu HY

LLé"Jﬂm‘c’JLﬂuQﬂiﬂ (Conjugate acid)

A (Acid) @il H'
wananewlugiua (Conjugate base)

Sy H*

| l

NHs(aq) + HoO() —= NHs*aq) + OH(aq)

LU ﬂ?ﬂ ANIA T ALUE
v H*
AddH* Remove H
o — ¢ — @
NH, NH,* H,0 OH~
\(base) (conjugate acid)} \(acid) (conjugate base)}
[ Conjugate acid-base pair ] [ Conjugate acid-base pair ]
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Fundamental Chemistry (10303105) Acid-Base

2. HYUVDINTALUE

NSALUAVRIA2D4 (Lewis acid-base)  IwaSuransaluaniuinisuandly HY 59 OH

Ao 'a Ay v 'a &
nsa (Acid)  @1573U ABLANATEY - a5l ABANATaU

AICl; + NHz —> AICI;-NH,

:61: H :él:H
N N o
S R T

:(;_1: H :QI:IH

Lewis Lewis v .
a519MusLlALaUnN

acid base (Covalent bond)
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Fundamental Chemistry (10303105) Acid-Base

2. HYUVDINTALUE

f19814 1 asiuelasluindunsavsewaniuieonuussoisisiioa
CH,COOH —> CH,COO™ + H*

NH, —> NH,* + OH

A29E19 2 IUBNANTA-LUAMNTEINYDIUTOUANA-8133 1NUTTewelUll

(@) HySO4(aq) + H,O(I) —> HSO4 (ag) + H30%(aq)

(b) HCO3 (aq) + H,O() == H,CO3(aq) + OH™ (aq)

AQ8149 3 ITTUNIANTBIUANNTENYDIFDE
BF3 + :NH3 — F3B'NH3

B(OH)3 + Hzo — B(OH)4' + H*
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Fundamental Chemistry (10303105) Acid-Base

v < %
3. dUUAAMULUUNIALUEVBDIUN

Bt Brvimting
WJunsa Wuua
NHj(ag) + HyO()) —— NH,; " (aq) + OH™ (ag) HCl(aq) + H,0() — H;0%(aq) + Cl (aq)
G| A5 N0 \ud
(%J‘U H*) a,ﬁ H*) aﬁf H*) (%J‘U H")
i )

o Z —p  Amphoteric
wWunensalasLug

H,0(l) + H,0() —— H30%(aq) + OH (aq)

Ld N0
(5u HY (97 HY)
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V=N < %
3. dUUAAINTUNSALUAVDIUN
ASHANAIALAMDIVBIUN (Autoionization)

Kw
H,O() === H*(aq) + OH(aq)

LA Y + -
ANAsTINaAnUBdloaauYDI; K, =[H |[OH ]
(lon-product constant of water)

figaumgil 25°C; K, = 1.0x107*

‘13’1U'%@j‘1/1'§ Junans (neutral) [H]=[0H ]=1.0%x10"7 M

2
U

Tua1sazatense 3 [H*] Lﬁu%u K mﬁ A9UU [OH] apaes  [HY] > [OH]

=

1 b2
N v v

Tuasavaneiva 3 [OH] WisFy K,y A A9UU [H] anae [HY] < [OH]




Fundamental Chemistry (10303105) Acid-Base

v < %
3. dUUAAMULUUNIALUEVBDIUN

¥ %

faag1y 4 ﬁ]QﬂWU')mﬂWﬂQWNL“MJ‘ZJU?J@Q [H'] '1/13’6] [OH] ’Lumiaumwmﬁuﬂlwmdw

a) ansvhanuarenuweslailenlylutus [OH] = 0.0025 M 291 [H]

b) 2911 [OH] Tuarsazaty HCL 93l [HY]= 1.3 M
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Fundamental Chemistry (10303105) Acid-Base

4. pH nun1s3nAudunse

¥ ¥

Sodmnunsuves H pH = —log[H™*] vie pH = —log[H;0%]

L2

5103 pH FosNIMIANLILTLYEY H' [Ht] = 107PH
dojmaiueson  pOH = =log[OHT] ~ [OH™] = 107P0#

firsanmasinanmuvetlesouresid 25oc K, = [H "[0H ] = 1.0x10~ 14
—(log[H*] + log[OH™]) = —log( 1.0x10714)

—log[H*] — log[OH™] = 14
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4. pH NUN15IAAUTUNTA

<«— 1 M NaOH

pH>T7 Basic <— Ammonia
(Household

cleaner)

<— Baking soda
<— Sea water
<— Blood

<— Pure water

p H=7 Neutral
<— Milk

<«— Black coffee

<— Vinegar
<— Lemon juice

pH<7 Acidic <— Stomach acid

<— Battery acid
<—1 M HCI

13093 pH (pH meter)

Charles D. Winters

nszA1wIn pH (pH paper) nszAwanda (Litmus paper)

g st 014

Photo © Cengage Learning. All rights reserved

https://www.thoughtco.com/what-is-litmus-paper-3976018
http://photographersdirect.com/buyers/stockphoto.php?image=1923461
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Fundamental Chemistry (10303105) Acid-Base

4. pH nun1s3nAudunse

$129819 5 Uil pH = 4.82 2911 [H']

28819 6 9991 [H'] waz [OH] vosansavarediil pH = 4.4

129819 7 9911 pH Yasd15azaty NaOH fiAnuwuau 2.9X10% M
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Fundamental Chemistry (10303105) Acid-Base

5. AULLIIVDINTALUE

N3AAN (Strong acid)  usndalavualui nsaeau (Weak acid)  uwsnirlasiinlus
HCI (aq) + H2O(l) — H30*(aq) + Cl(aq) HF (aq) + H,O(l) === H3O*(aq) + F(aq)
A Strong Acid A Weak Acid
When HCI dissolves in water, it ionizes completely. When HF dissolves in water, only a fraction of the molecules ionize.
HCI &P—Ha

a

H,0*
ASALA (Strong acids) nInaau (Weak acids)
Hydrochloric acid (HCL) Nitric acid (HNO,) Hydrofluoric acid (HF) Sulfurous acid (H,SO5)
Hydrobromic acid (HBr) Perchloric acid (HCLO,) Acetic acid (CH,COOH) Carbonic acid (H,CO,)
Hydroiodic acid (HI) Sulfuric acid (H,SO,) Formic acid (HCOOH) Phosphoric acid (HsPO,)
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5. AMULLIIVDINTALUE

A1519UTIUNEUAUUTIVANTA LAZALUE

nsawn Awd Wuluagau nndau awadulusun

TABLE 15.2
Acid Conjugate Base
13ALLN 1 (HCIO, (perchloric acid) ClO; (perchlorate ion)

Acid strength increases

Strong acids

Weak acids

A

A

HI (hydroiodic acid)
HBr (hydrobromic acid)
HC1 (hydrochloric acid)
H,SO, (sulfuric acid)
| HNO; (nitric acid)
H;O0" (hydronium ion)
(HSOj (hydrogen sulfate ion)
HF (hydrofluoric acid)
HNO, (nitrous acid)
HCOOH (formic acid)
CH;COOH (acetic acid)
NH, (ammonium ion)
HCN (hydrocyanic acid)
H,O (water)

| NH; (ammonia)

I (iodide ion)

Br~ (bromide ion)

Cl™ (chloride ion)
HSO, (hydrogen sulfate ion)
NOj (nitrate ion)

H,O (water)

SO;~ (sulfate ion)

F~ (fluoride ion)

NO; (nitrite ion)
HCOO™ (formate ion)
CH;COO (acetate ion)
NH; (ammonia)

CN™ (cyanide ion)
OH (hydroxide ion)
NH, (amide ion)

Base strength increases

&

» LUALLN

Zn reacts more vigorously with a strong
acid like HCI (left) than with a weak acid like
CH,COOH (right) of the same concentration
because there are more H™ ions in the
former solution.
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Fundamental Chemistry (10303105) Acid-Base

5. AULLIIVDINTALUE

LUﬁLLﬂ (Strong base) LLMﬂ(;lJ'JVLG?]IﬁﬁJ@&Luﬁ’I L‘Uﬁdau (Weak base) LLmﬂﬁrglg}lﬁf]ﬁﬂiuﬁq

NaOH (aq) — Na*(aq) + OH-(aq) NHs(@aq) + H,O() == NH,*(aq) + OH-(aq)

A Weak Base

A Strong Base
@ NaOH

@ —NH,

NH,*
LuawA (Strong bases) Wweau (Weak bases)
Lithium hydroxide (LiOH) Strontium hydroxide (Sr(OH),) Ammonia (NH,) Pyridine (CsH;N)
Sodium hydroxide (NaOH)  Calcium hydroxide (Ca(OH),) Carbonate ion (CO;*) Aniline (C4HsNH,)
Potassium hydroxide (KOH)  Barium hydroxide (Ba(OH),) Ethylamine (C,HsNH,) Bicarbonate ion (HCO;*)

Department of Chemistry, Faculty of Science, Maejo University



Fundamental Chemistry (10303105) Acid-Base

5. AULLIIVDINTALUE

A298149 8 JIVANUWNTUVDT HY tag CU ludnsazane 0.30 M HCL

A28819 9 IMANMULNTUVDY Ca" wag OH luaisazate 0.30 M Ca(OH),

Department of Chemistry, Faculty of Science, Maejo University



6. NINDIULALLUFDDU

ANSLANAIVBINSABDU
HA(aq) + H,0O(l) === H30*aq) + A(aq)
WsalaunuUe Ao HA(ag) === H*(aq) + A<(aq)
: . + - + —
ATASTINITANAIVDINTA K, = [H;07][47] w30 = w
[HA] ¢ [HA]

pKq = —log[K,]
pK, sn 2 K, des =2 uandalates =2 anudunsaiies

(;ha‘éh\‘] Ka pKa

CH3COOH 1.8X1O_5 474 = < 1 1
CH,COOH yanuiuninuasni1 CHCL,COOH

CHCI,COOH  5.0x102  1.30




Acid-Base

Fundamental Chemistry (10303105)

6. NINDDULATUADDU AIAINNISHANAIVBINTABRY (K,)

TABLE 15.3 lonization Constants of Some Weak Acids and Their Conjugate Bases at 25°C

Name of Acid Formula Structure K, Conjugate Base K,!
Hydrofluoric acid HF H—F 11 %X10* | F 14 x 10"
Nitrous acid HNO, 0=N—O—H 45 x 107* NO; 22 % 10"
Acetylsalicylic acid ~ CyHgO, (") 3.0 X 1074 C,H,0; 3310
e
(aspirin) e
"—CH3
(o}
Formic acid HCOOH c") 17 x5 HCOO~ 59 x 10 M
H—C—0—H
Ascorbic acid* CeHgO4 H= O _OH 8.0 X 1073 CH,05 185 4072
C==C
H
\C/ \C_O
) -
CHOH\O/
CH,OH
Benzoic acid C4H;COOH c") 6.5 X 107° | CeHsCOO™ 15 %10
Acetic acid CH,COOH (") 18 % 107° CH,CO0™ 56 %10
CH,—C—O—H
Hydrocyanic acid HCN H—C=N 49 %10 | N 20X 105
Phenol C¢H;OH @_O 13 %16 CH0™ 795 107
—H

Department of Chemistry, Faculty of Science, Maejo University



6. NINDIULALLUFDDU

NITUANFAIVDIUADDU Bag) + H,O() ~ BH+(aq) + OH-aq)
. : + -
AIASTINTITUANAQVDILUE K, = [BH™][OH"]

[B]

pKp, = —log[Kp]

pKp s 2 K des =2 uandnlaies =2 anuduivados

. . UIULUaVRINTA (LUE) NLANA2
J8AaZNITLLANAIVDINTA (LUd) = X 100%

I1UULUAVDINGA (LUd) 9NN




Fundamental Chemistry (10303105) Acid-Base

L} 1 L] []
[-Y} = %4 1
6. NINDBULATLUEHDDU AASYINTSULANA2VBILUEDDU (K,)
TABLE 15.4 lonization Constants of Some Weak Bases and Their Conjugate Acids at 25°C
Conjugate
Name of Base Formula Structure Ky* Acid K,
Ethylamine C,H,NH, CH3—CH2—iIi—H 56 x 107 | C,HNH, 18 x 1071
H
Methylamine CH,NH, CH3—iTi—H 44% 10" | CHNH, 23 x 1071
H
Ammonia NH; H—III—H 1.8 X 107° NHj 565107
H
Pyridine CsHN 1.7 x 167 CH,NH 59 % 107°
O
Aniline CeHNH, . 38X 107 | CHNH, 26 X 1075
III—H
H
Caffeine C4H,oN,O, (I? 53 % 107" | CH,N,0, 0.19
CH,
LT
0/ \lf/ N
CH,
Urea (NH,),CO 0 15X 107 | H,NCONH, 0.67
H—i\li—c—iii—ﬂ
H H

Department of Chemistry, Faculty of Science, Maejo University



6. NINDIULALLUFDDU Ha8n31 5%

Y o wasuszunad (Am x 99)
A3EDUSDYAZNISILANAN

A13ATUIUAT pH VBINTADDULUEDDU :
11NN 5%

v de i o (Y]
v . . - A9 U UNENNITNNANEDY
A9E19 10 93AUIN pH YBIA1TALANY HF 0.50 M Nigaumandl 250C

Y

Lﬁ@iﬁ’lé’éqﬁgnﬁm
msuansivesnsaesy HF(aq) == H+*@aq) + F-(aq)

. +1r4-
VIR TINNAN Ka — w — 7.1)(10_4
“ [HA]
HF H* =
Sugy 0.50 0.00 0.00

WasunUad

GHIG

24
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6. NSNDIULALLUFDDU

A13ATUUAT pH VBINIATIU

a

fede 11 9afun pH vesansazats HF 0.050 M igausnil 250C

Y

2 de o il iy o _3
wnaunslaglyisuseanm agld a1 x = 6.0x10° M msieaeudesarnisuangs 06:0X107° M 1m0
0.050 M X100 = 12%

41NN 5%

ABS AT NANNITANAIEDY

walvildaigneias

at+ bx +c=0.

Department of Chemistry, Faculty of Science, Maejo University



6. NINDIULALLUFDDU Ha8n31 5%

Y o wasuszunad (Am x 99)
A3EDUSDYAZNISILANAN

A13ATUIUAT pH VBINTADDULUEDDU :
11NN 5%

v WQ = i o (Y]
v . - . - A9 U UNENNITNNANEDY
A0EN9 12 93A1und pH Yadasazatalauluiie 0.40 M Nigauugll 250C

U

walvildaiigneas

ANSHLANGIVDILURDDU

PINRT1INAT Kb

SUGU

WasunUad

GHIG

26




6. NINDDULALUTDDY
ANUAUNUSTENIN K, K,
f0E19  NISLANEITRINIABOU CH;COOH(aq) === H+*(@aq) + CH3COO-(aq)

_ [H*][CH3C007]
¢ [CH3COOH]

mammﬁhmaa@jwa CH;COO(aq) + H,0O(l) === CH3;COOH(aq) + OH-(aq)
_ [CH;COOH] [OH ]
> [CH3C007]

o _ [HANICH;C007] [CHs€00H] [OH 7]
HARITES @07 [CH3COOH] [CHC00"]

KoK, = [H*][OH ]| =K,




6. NINDIULALLUFDDU

ANUAUNUSTENIN K, K,

NSHANAIVBINTADDU CH5;COOH(aq) === H*(agq) + CH3COO-(aq) K,

MIUANTIYDIALUA CH3COO0(aq) + HO(l) === CH;COOH(aq) + OH-(aq) K,

H,O() === H*(aq) + OH(aq) K,
GEUINPRIREY
mﬂﬂaﬁaqamamﬁ ﬂlﬂ K 999d31N1997U = ma@mﬁuaqm K SU’eNﬁlIﬂ’ﬁEJl’e]EJ
oy K, = K,K, = 1.0x10~14 K, = K, =
K, K,

nsaun (K, 110) A8l Aruansausn (K, dew) wawn (K, 11n) 928l ansafigeusnn (K, dev)

4 '

0818 CH,COOH diAn K, = 1.8x10° flstis ALua CH,COO™ HA K, = 1.0x10™* = 5.6x107
1.8x10”




7. nsalalusinuazwaalusin

nsalallsin  Diprotic = uandililusmeu (HY) 267 nsawealusin Polyprotic = wandlilusnau (HY) > 1 &

wu nsaansuedin, H,CO, = Wunsalalusin = uandlilusnou (H) 2 6

[HT][HCO5™]

uwndiedaii 1 H,CO4(aq) ===%H*@ag) + HCO4(aq) K, = = 4.2x1077
v [H+][C032_] -11
wangapss 2 HCOg(aq) ===H%*(aq) + COs%(aq) Ky = = 4.8%x10

[HCO37]]

K,; > K, > K, >.. t&ddd

n1saelusmau (H*) annluanailunans azaendinishsanluananiivszyau

29
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7. nalalusinuaswadlusin AAsinIsuanGa (K) vasnsalalusinuazwedlushin
TABLE 15.5 lonization Constants of Some Diprotic Acids and a Polyprotic Acid and Their Conjugate
Bases at 25°C
Conjugate

Name of Acid Formula Structure K, Base K,
0

Sulfuric acid H,S0, H—O—g—O—H very large HSO; very small
o
0

Hydrogen sulfate ion HSO; H—o—g—o— 13 % 107> S0%~ T X110 "
o

0

Oxalic acid H,C,0,4 H—O—C—IC|—O—H 650 10 HC,0; 150"
0 0

Hydrogen oxalate ion HC,0; H—o—(":—y:—o— 6.1 % 1073 c 05 16 107"
0

Sulfurous acid* H,SO, H—o—g—o—ﬂ 13 510 HSO; g3 x40 =
[

Hydrogen sulfite ion HSO3 H—0—S—0~ 63 x107° S0%” 1.6 X 1077
0

Carbonic acid H,CO; H—o—c":—o—H 42 X107 HCO; 24 %10 °
0

Hydrogen carbonate ion HCO; H—O—CHI—O_ 48 x 1071 co%” 2.1 % 107

Hydrosulfuric acid H,S H—S—H 95 10° HS™ 141 X d0-?

Hydrogen sulfide ion’ HS~ H—S~ 1% 10:72 S% 1 X 10°




8. 1AS9a5191LarAULIIVIINGA

1.n5alalasiadn (Hydrohalic acids)  lalasiau+alaau (H-X) HF, HCL, HBr, HI
e oo WAIUNUSZAaNAY H-X
Strength Strength ‘
H—X Bond kJ/mol in Water o =
L WUSZUVIUITIANAY HF<< HCl < HBr < HI
H—F 565 Weak 3
H—ClI 427 Strong o
H—Br 363 Strong AU TuUN ALY
H— 295 Strong
1A 8A
2A 3A 4A 5A 6A 7A
F
Cl
Br

I

31



8. 1AS9a5191LarAULIIVIINGA

2.15928n% (Oxoacids) lalaslau+aanlau+319dudn 1 519 (H-0-Z-)

:(“) : ‘0 :(”) .
, .. e " .
H—O—C—0O—H H—O—N—O: H—O—|S|—O—H
:O 5
nsAANSUALN nsalunsn 5
nsagansn
1A oA
D W < PP a 2. 3A 4A 5A 6A 7A
-2YAUNANNITAUY  ANNLUUNTALNY LD EN LN -
| Br
Ly HCLO, > HBrO, > HIO, I
-2TANDUNATNNDUNY AMUTUNTALNY 13191aUDaNTLATULNY (ON)
+7 +5 +3 +1
1 HClO, > HCLO, > HClO, > HCLO

asesanuaulunsavesnsaeenlysalull  a) HCLO, HBrO, HIO  b) HNO,, HNO,

32




9. UN381989NIALUH
Un3enaziiiu (neutralization)

ASA + Wd —> Nae + U

Uinsenfinsanusua widliidu 4 wuy

NIALA-LUELA HClL + NaOH NaCl (ha) + H,0O

NIALN-LUFdDY HCl + NH,OH (NH,) NH,Cl (nsm) + H,O

nsmgeu-uawn  CH,COOH + NaOH CH,COONa (@) + H,0

R NN

nsmaau-wdaday  CH,COOH + NH, CH,COONH, (nan9/n3a/\U#)




9. UN381989NIALUH

Ujisenlalaslada (Hydrolysis) Uffsersemintlossuuin/lossuau vounae fu Ul

1. indenlitansazaruidunany  (Asaun+LusLLn)

pH =7
e HCL + NaOH —> NaCl +H,0
NaCl —> Na* + CU 4 Na* uay CU laivhuiAsenlelaslada ansazaredafunans
A Ay v [ ! 1
2. indeflvansazaeidunsa  (NSALN+UaDDY) oH < 7
1 HCL + NH, —>  NH,CL
NH,Cl — NH,* + CU Ct hvihuazenlalaslada
NH,* + H,0 = NH, + H,O NHJﬁjﬂﬁmmmaéauﬁﬂ‘dﬁﬁ%mﬁ’uﬁﬂlﬁmU
ansazarsdandunse
3. indeflvansazsanalduiud  (NTABaU+LUALA) oo
pr >

L CH,COOH + NaOH —> CH,COONa + H,0
CH,COONa —> CH,COO™ + Na*  Na® Livhugisenlslnslada
CH,COO + H,0 = CH,COOH + OH CH,COO™ AIUaYaINIAseY ﬁwﬂ;’jﬁ%mﬁ’uﬁwlé’OH‘

= [~
d1savanyanduud

34




9. UN381989NIALUH

Ujisenlalaslada (Hydrolysis) Uffsersemintlossuuin/lossuau vounae fu Ul

4. 1NADVBINTADDU+LUADDU

e CH,COOH + NH,OH —> NH,Cl + H,0 | )
NH,* ansavesuagau viujisenduinla H,0*
NH," + HO  — INH; + HO arsazanedadunsn
CH,COO0" + H,0 = CH,COOH + OH CH,COO @LU&%@@ﬂiméau ﬁmgjﬁ%mﬁuﬁﬂé’OH‘
asavangdaduiua

CH,COOH K, = 1.8x10° NH,OH K, = 1.8x10° & K, = K, = asazaroilunan

a

\NHVRINIATRU-WATRY avasul @sazarea1algniilunsa nane wie wa Juegivulinves

nIngau (K) ¥39 waseu (K,)

K, = K = QRN
K > K = n3n
K < K = LU#

35




9. UN381989NIALUH

Ujsenlalaslada (Hydrolysis) UisesyninalessuuiIn/lossuau veunde fiu Wi
YUAVDINED losauiliinlalnsada pH
ASALN-LUEALN - 7
ASALN-LUABOU logauun <7
ASABOU-LUALN loaauau > 7
NINODU-LUEDDY looauauwazuIn
K =K, 7
K, > K, <7

Ka<Kb >




Fundamental Chemistry (10303105) Acid-Base

9. UnN381v89nIALUE

AIDY gIasazaesaluilildunsa wa vsetdunais
a)NH,l  b)NaNO, o) NH,F  d) NH,CN
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10. d15azargunines (Buffer solution)

al ) a a a a ! " =
A198¥aNNAUINNUNIUNTUABULUAY pH LWalNSiaUnTaRA (HY) 459
waun (OH) Ysuuteeasluaisazas”

drsazareUiviwesluddlivain
=  H,PO/HPO,?Z \AentUasiunisvinauvadle Weassnmamnieuius ssiinsaintiu vinlw pH vo1
doalasuly ssuudulines H,PO / HPO, > Tudenazinyinuisen tileanmnuluduyensala

HPO™ + H,O0® — HPPO + H,O (H,PO gntusenumelasiy)

%4

= H,CO, / HCO, 3zA1uAx pH Yasnatauiludontvilan 7.35-7.45 ¢l
HCO, + H.O" —> H,CO, + H,0
H,CO, —> o, + H,0
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10. d15azargunines (Buffer solution)

al v a A a a ! + e
A198¥aNNAUINNUNIUNTUABULUAY pH LWalNSiaUnTaRA (HY) 459
wakn (OH) Ysuaeegasluansavany”

d15azatgunnes Usznaunae

< NINgau fiu inFavansagau (Alud) = Uulnainia
YU CH,COOH / CH,COO

HF / F
H,PO" / HPO,”

< LWU#Agau AU InAavasuadau (gnsn) = Unwlasius
WU NH, / NH,*




10. d15azargunines (Buffer solution)

’ - [H'] uag [OH] Mduasluazgniufizenlasansazaradwines
NI UNIUNTIURB UL pH v

il pH WasuwUasdasan

A13azat8Uninesnsa : CH,COOH / CH,COONa

.0

> dleiuaun (OH) aslusnsazaneties nsmgeau (CH,COOH) a2 neutralize WaWANY
wavinlinauluillugiuavainsagau (CH,COO)
CH,COOH + OH —» CH,COO + H,0O

4

+ Wewunsaun (H,0% asluasazanetvines diuavasnsasau (CH,COO) a2 neutralize nsn
vy wadvilinaululugnsa (CH,COOH)
CH,COO" + H,0" —> CH,COOH + H,0




10. d15azargunines (Buffer solution)

’ - [H'] uag [OH] Mduasluazgniufizenlasansazaradwines
NI UNIUNTIURB UL pH v

il pH WasuwUasdasan

dnsazatgUnwasiiua : NH, / NH,Cl

X4

Siowiin NaOH (waun) asludrsazarsswies
NH,Cl + NaOH —> NH,OH + NaCl
NH,Cl + NaOH —> NH, + H,0 + NaCl

dlaiu HCL (nsaun) asluansazareunines
NH, + HCl —> NH,CL
NH, + H,0" —> NH," + H,0

L/
0‘0
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11. N15INNSAVRIEITAZAUNIALUE

d o a U U 1
“msvmamﬁ'li'mﬁasmumnsymnmwm;uasamﬁyin iunisefivansavangiiedn
a ' a a
WNDMIAIAIIUTUTUV BT NHBINITIATIZN”

—— Burette camp
Avinlminse (titrant)

AN98LANgNINIIVAULLTU

Conical flask
(Erlenmeyer flask)

Aagnlninsa (titrand)
AN982aN891999N1INTIVAIULTY
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11. n1slmnsavasansazangnsawua  99gA (end point)

g
9

anduimmesiuasud (dunawiulaainnislnngs)

Yneuya (equivalent point)

finsafuuaiuizeawesiiu (wolyiiv)

ASAWN-LUGD AU

Photo © Cengage Learning. All rights reserved

The indicator phenolphthalein is colorless
in acidic solution and pink in basic
solution.

pH

duya pH=7
NSADDU-LUALN

| | B | e |

cqeduya pH<7

S = N W Bk WO N

10 20 30 40 50
Volume of NaOH added (mL)

- geEuya pH > 7

S = N W e Vv O =
[

10 20 30 40 50
Volume of HCI added (mL)

S = N W A

10 20 30 40 50
Volume of NaOH added (mL)
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a A 1 [ ' 1 !
12. 9UALALABINIALUE “@159UNIINUALUELS 119 pH Yasasazaeldsn”

UANNISNN9IUY

%

aunavesaIsazaleduRlAmesnIa-wa (Hin) Tuin Oudsd

FIN oq) — H @ + N g
A 1 A 2
= Tuannznsn [H'] asviviausaluniegie = A 1
= Tuannza [OH] agvilvaunalunian = A 2

[H*[I7] , e ‘
n = T 930 PH vesmiswasudBudAmes pH = pK,, +
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12. BUALALADINIALUE 9249 pH VBIN15IURYUFVDIBUALALADIYUARLE)

Crystal Violet

Cresol Red

Thymol Blue

Erythrosin B

2,4-Dinitrophenol

Bromphenol Blue

Methyl Orange

Bromcresol Green

Methyl Red

Eriochrome* Black T

Bromcresol Purple

Alizarin

Bromthymol Blue

Phenol Red

m-Nitrophenol

o-Cresolphthalein

Phenolphthalein

Thymolphthalein

Alizarin Yellow R

* Trademark CIBA GEIGY CORP.

The pH ranges shown are approximate. Specific transition ranges depend on the indicator solvent chosen.

Figure 15.8 | The useful pH ranges for several common indicators. Note that most indicators have a useful range of about two pH units, as predicted by the
expression pK, * 1.
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a Aa 4
12. unLALABINIALUE

N15LaaNdURLALNDS

. a a s a = Y ) ”
LD ADUALALAD INUYIY pH GUENﬂ']'ﬁLTJaEJUﬂIﬂaLﬂENﬂU pH VNAIATANY 8 Q@amﬂ;}a

14
13/
12
1
10
9
8 le a %
pH TvduRamasaaluu??
6
5
4
3
2
1
0 | | | | |
10 20 30 40 50
Volume of NaOH added (mL)
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14
ol Wwauya 8.72
NaOH 0.1 M U311%15 10 mL AU HCL 0.1 M 11
10
9
14 8
13 pH ~
12 %qﬂﬁllyua pH =17.0 6
11 5
10 4
9 3
8 2
pH 7 1
6 0
5 /51195 NaOH (mL)
3
2 Blaauya pH = 5.3
‘1, 11
11531915 NaOH (mL) i
8
pH 7
6
5
4
3
NH, 0.1 M U311@5 10 mL iU HCL 0.1 M 2
1
0

1511915 HCI (mL)
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