bung doch fiean 1y
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1. Tinh chat bat thwong ciia dung
dich axit, baz, muoi.

2. Sw dién ly va thuyét dién ly.

3. Can bang trong dung dich chat
dién ly yéu.

4. Trang thai ciia chat dién ly
manh trong dung dich.

5. Dién ly cua nudc, acid, base
va muoi — pH dung dich

6. Hién twgng thuy phan

7. Can bang trong dung dich
chat dién ly kho tan va tich so
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1. Hién tugng dién ly

< Hiean tsding dan aiean cuca dung dich chat dién ly .

D "o 9

(a) (b)
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So v@i tinh toan theo dinh luit Raoult va Vant’Hoff

\/

* Tang aoa giaom aup suaat hoil bao hoae

AP'=1AP = iPOX .
¢ Tiang noa ting nhieat aoa sO1 vae ioa giaam nhiest foa Adng

Aasc :
AT '=1AT

ikC

\/

** Tang aup suaat thaam thaau

= IRTC

M
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Chat dién ly va khdng dién ly

Chét khéng dién I Chat dién i

¢ © 29es

{ A Y -

Khi tan trong nuGc
khong phan ly ma &
dang phan tu

Khi tan trong nuGc
phinly taora cac
10n
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Dung dich khong dién ly

Dung moi Chat tan
H,0 glucose  CgH,,04
- X
. ¥
Q A .
‘.L'u J_.;/AJ J_.‘j)
Lién két H Lién két H
Ho+ OF Ho+ OF

CeH1,04 (r) +H,0 (1) = CgHy,04 (dd)
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Dung dich dién ly

Dung mol Dung dich nudc Chat tan
H,O NaCl
Q r; J_.‘ ~
et b
il Lo
Q A
%
Lién két H [on-Ludng cuc Ion-10n
Ho+ O Cl- H®* Na* CI-
Nat O

Qua trinh hoa tan

NaCl (r) + H,O (1) — Na* (dd)+ CI- (dd)

CuuDuongThanCong .com
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g

Svante Arrhenius

CuuDuongThanCong.com

1.2, Thuyét dién ly Arrhenius

Ngay sau khi hoas tan vaso nsduc, cauc chaat
acid, base vas muoal phan li thagnh cauc 10n
dedng (cation) vag Am (anion)

Ssi phdn ly cuca cauc 10n thagnh chaat tan
trong dung dich (hay khi noung chaay) goi
lag ssi tean ly

Chaat phan ly thagnh 10n trong dung dich
hay khi noung chaay goil lag chaat alean ly

HCl <— H-* + CI
NaOH <—= Na* + OH-
NaCl == Na* + CI-

Thiesu sout: Khong tinh fean ssi tsong tauc
gida cauc tieau phan trong dung dich

com/tail i entuontt
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Noé nrieén ly
La ty sO giita cdc phan ti da phan ly thanh ion (N ) trén tong s6
phan t da hoa tan vao dung dich (N,)
ALB., S5 mA™ + nB™

Ban raau Ny 0 0
Niean ly oN, malN,, naN,
O<ac<l
o=—" N, = S0 phan ti phan ly
0 N, = SO phan t{ hoa tan

o = 0: dung dich phan tu
o = 1: su phan ly xay ra hoan toan.
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D§ dién ly phu thudc:
»Baan chaat dung moi: caeng phan csic, o4 aiean ly caeng
1Gun.
»Noang noa: cagng 1dun Aoa riean ly casng nhoa.
»Nhiest foa: cagng cao aoa riean ly caegng Idun.
Quy udc Trong dung dich 0,1N:
*¢Chaat aiean ly mainh: o ) 0,3
*¢Chaat riean ly trung binh 0,03 ( o ( 0,3

*»*Chaat riean ly yeau: a < 0,03

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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AB, 5 mA™ +
Ban naau Ny 0
Niean ly alN, moN,
Can baeng (1 -o)N, moaN,

T At AP N
i: hé s6 dang truong hay hé s6 Van’t Hoff
N = S6 phan tf dung dich (chat dau con lai + ion)
= (1 — o) Ny +(m + n)aN,
N, = SO phan t& chit tan dau.

N (@—a)N +(m+n)aN,

=1—a(m+n-1)

N N

0 0

‘ o i—1

m+n-—1>1
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Cong thuc o i=1+(m-1)a
Chat khong dién ly
CH,OH 0.00 1.00
C,H.OH 0.00 1.00
C,H,(O,H) 0.00 1.00
C,H,,0,, 0.00 1.00
C.H.OH 0.00 1.00
Chat dién ly

NaOH 0.88 1.88
NH, 0.01 1.01
HCl 0.90 1.90
H,SO, 0.60 2.19
CH,COOH 0.01 1.01
KCl 0.86 1.86
Na,CO, 0.61 2.22
CuSO, 0.35 1.35

CuubDuongThanCong.com
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Céc chat dién ly manh ...
» Acid manh
» Base manh

» Mubi cta cac acid va base manh
HNO, , HCI], H,SO, , KOH , NaOH, Ba(OH), , CuSO, NaCl...

Dung dich chat dién ly manh

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

C4c chat dién ly yéu la...

Axit vO cd y€u, axit hitu cd, baseyéu, mudi..Cic chiat nay
xem nhu chi dién ly mot nac: HF, CH,COOH, NH,...

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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No Noé riieén ly

Dua trén cac dinh luat Raoult va Van’t Hoff

2 At AP N i1
| === = — o =
7z At AP N m+n-1
Dua trén cdch do do dan dién 1000(ml) ¥
o =
A C_

v: PO dan dién ctia 1ml dung dich chit dién
ly A:P06 din dién & do loang vO cung

Cy: Nong do duong lugng
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Hing s6 dién ly: Hay hing s0 ion hod clia chat diénly A _B_1a
nong dd cda ion (tinh bing iongram/lit) va ndong do chat dién
ly ltic cin bing

A B —— mA™ + nB™

Hiing so dién ly: chi phu thudc vao nhiét do

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Madi quan hé giita K. va a :

Xét phuong trinh di€énly: AB —— A"

Ban dau C,
Dbién ly aC,
Can baeng (1-a)C,

Hing so dién ly:

2 Ie ]

[AB]

KC

a2C02 o
Ke = =C,
C,1— ) 1- o

Néuoa (5% = K.=Cya?= o=

CuuDuongThanCong.com

0
aC,
aC,

K

C

C

0]

https://fb.com/tailieudientucntt

+

0
aC,
oC,
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2) Thuyét dién ly Kablukov

Sei itean ly lag ssi phdn ly cauc chaat

tan decul tauc duing cuca cauc tieau

)\ phan dung mo1 thagnh cauc 10on solvat
N v’ Trohgadung dich nudc cac ion bi hydrat hoa

Kabiyxos v'Chat tan:

NBan AnekceeBnu =ion - hzén tirong dzén ly

=cong hoa tr1 phan cuc manh - hién

tuong ion hoa

v'Trong dung mdi 1a chat it phan cuc: su ion hoa khong xay ra.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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KabmykoB
HNBan AnekceeBuu

CuuDuongThanCong.com

2) Thuyét dién ly Kablukov

v'Trong phan tir chat tan c6 nhiéu kiéu lién két:
e lién két ion: dién ly dau tién
e lién két cong hoa tr1 phan cuc manh:
dién ly sau
e lién két cong hoa tri phan cuc yéu hoic

khong phan cuc: khong dién ly.

Vi du: NaHSO, <> Na* + HSO,
HSO, < H* + SO,

https://fb.com/tailieudientucntt
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phalin Gung trao fiodi ion trong dung doch fiedn ly

» Xeut moat soa phaan sing:

AgNO; + KCl = AgCly + KNO,
2CH,COOAg + CaCl,=2AgCly + (CH,COO),Ca
AgNO; + KCIO = Khong cou keat tuaa AgCl

2CH,COOAg + Ca(ClO;), = Khong cou keat tusa AgCl
»Toang quaut trong dung dich cou 4 ion A*, B*, X, Y- thi s€ hinh
thaenh canbaeng AX + BY —— AY + BX

»Can baeng s€ leach vea phia cou cauc hdip chaat cou tinh
chaat sau:

=Keum diean ly: KCN + HNO; = HCN + KNO,
sKhoutan  :Pb(NO,), + Na,SO, = PbSO, | + 2NaNO,
sDé&bayhoi :Na,S + 2HCl = 2NaCl4HzST
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4. Chat dién ly manh

> Suy lugn: Chat dién ly manh: dién ly hoan toan.

Lap luan

Thuc té

do dién ly

a=1

a<l

hé s6 dang truong i

La sO nguyén

Khong nguyén

d6 dan dién khi pha lodng
dung dich

Khong doi

Tang Ién

> Thuec té: khong tudn theo PL tdc dung khéi lwong. Vi du: NaCl

Cy 10.001 |0.005 |0.01 0.05 0.1 0.2

o (0977 (0953 |0.936 (0.882 |0.852 |0.818

K 10042 (0.097 |0.137 |0.380 |0.491 |0.735
CuuDuongThanCong.con hitps.//fb.com/tailieudientucnit
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i ong gl iy - o

»Dung dich chast siesn ly mamnh coo caoc tinh chadt:
"Dug 0o noang roa raat loang cling khong tuan theo ainh luaat
tauc duing khoat lsding, nghea lag giau tr1 haeng soa riean ly thay
i0al khi noang roa thay roal.
"Hes soa raung troong 1 khOng phaai lag soa nguyén vae chee tiean
iean giao trl nguyén khi noang #oa raat loang.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Lyathuye& chad aean ly manh

(DeBye Huckel —Onsager 1923)
"Chaat rtean ly mainh phan ly hoaen toasn —
noang #o0a ion ldun — xuaat hiean lsic huut tsong ho
gida cauc 1on. — Lsic huut nasy caeng 16un neau
noang faoa caeng ldun vae ngedic lail.

Petrus (Peter) Josephus Wilhelmus Debye

v'Trong dung dich xuat hién lwc hit twong ho
giita cdc ion — bau khi quyén ion. Khi pha

loang, luc hut twong ho giam, dd dan dién ting.

v'Trong dung dich chat dién ly manh c6 lién hiép
lon, khi pha loang cac lién hiép ion phan ly thanh
cac 1on don gian.

— d0 dién ly trén thuc té: do dién ly biéu kién.

— dung hoat d6 a thay cho nong do: a = fC

CuuDuongThanCong.com https://fb.com/tailieudientucntt

Lars Onsager_
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Petrus (Peter) Josephus Wilhelmus Debye

CuuDuongThanCong.com

Lars Onsager_

Lyothuye& cha& aAean ly mainh

(DeBye Huckel —Onsager 1923)
"Hoait a0a a lag rail lsding khi aast nou vago bieau
thsuc ainh luaat tauc duing khoat lsding thay cho
noang foa thi lasm cho bieau thsuc nagy aup duing
AodiCc vaego taat caa dung dich chaat alean ly vae
khong Alean ly o moil noang #oa.

Néu A _B,6 < mA"™ + nB™

Voul f, lag hea soa hoait /roa, phui thuoac vaeo
noang iaoa vae lsic 1on trong dung dich.

https://fb.com/tailieudientucntt
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» Lyu thuyest chast iean ly mamnh (DeBye Huckel - Onsager 1923):

"Roa1 vOul chaat ilean ly A _B_ ta coia, , = fAmB .CAmB

n

*Trone fiou f — (M)l M f
g n u Aran An+

mi

B

"Phsong trinh DeBye Huckel cho
— Az ..

g f, . = °
’ 1+\ﬁ

" A: Haeng soa phui thuoac baan chaat dung mo1 vag nhiesat roa
7. dilean tich 10n
" Lsic 10n cusa dung dich

| —1 E C 8
2 o

="foai vGui dung dich neduc, 25°C, 1<0,01

W

CuuDuongThanCong.com https://fb.com/tailieudientucntt

y4

Ji

y4
A

m—

Ig f%Bn = —-0,5 Z 0. Z
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Thrdu:

Calculate the mean activity coetficient for 0.02 M CaCl,.
log f = 05092, Z_ 4T

log £=-0.509 2« 14/0.05

f =mean activity coeficient= 10""""*2 00 _g5g

[ =ionic strength = —é 3 ;S

-y, = 0020
1 = DL0E R
Ly, =2
L =1

[ =ionic strength = —ém.mz « 2% 4 004+ 1% = 0.08

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Phan ly cia nwérc.
Do dan dién cia H,0 = 5,54.10-18Qx 1 .cm'?
H,0 S H* + OH-

PESSEEE— f

™ i

4 \ * \
\ ; J ~
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Tich s6 ion cta nuée.
H,0 S H* + OH-

H,0 + H,0 5 H,0" + OH-
Tai 25°C, ty khoi ciia nude 0.9971 g/cm3.
No6ng dd nudc 12 55.35 molar.
Do dan dién cua H,0 = 5,54.10-18Q 1 .cm?

0,9971gH,O 1000ml  1molH O
X X — 55,35molH O/1

1ml 1 18,015gH O

16

K — [#Jfon ] _ IHorllon ] _ 1.8.10

[H,0 ] [HOT

—T,. =K, =K[HO]=K,  =[H JoH |=10™

H,O H,0

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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N€&u nudc nguyén chat § 25°C
=T =K, =110"=|H ]=|OH |=10"iongam/I

Nam 1909, S. P. L. Srenson dua ra cac khai niém
Chi s0 hydropH  : pH = -1g[H*]
Chi s6 hydroxylpOH: pOH = -1g[OH].

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Basic

7 1077 1077 7
Neutral — A - — —

Acidic

Ccuu duong ¥han cong . [ce@r

pH [H*] [OH’] pOH

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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el

100

Seawater is slightly alkaline,
with a pH of about 8.0

CuuDuongThanCong.com

1022

Dai pH

1029 Chi s6 hydro pH: pH = -lg[H*]
iy pH ( 7: Moi trseoeng axit
N pH ) 7 : Méi trsoeng baz

G pH = 7: Méi truong trung tinh.
e T AL 1026
\.\."\ ;
B P 10°7
1028
) ».
. (] oo.. ‘ - r 1029 |
: db) U U 10210
0 2NOIQ d o cl - ‘ 10211
: ! v
ooooooooo - 10212
0 10213
0d droxide al 10214
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3) Thuyét acid - base
3.1. Thuye& Arrhenius:

Axit: Chaat cheua H* : phin ly ra H* trong dung dich nsduc.
Base: Chaat chsua OH™ vag phan ly ra OH™ trong dung dich nsduc.

H,0
HCl(g) =——=H*(aq) + Cl'(aq)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.2. Thuyeat Bronsted:

Axit: Chaat cho proton H*
Baz: Chaat nhaan proton H*

Base + proton <> Axit
A~ + H* << HA
HA/A : Casp axit/baselién hdip

» Du doan

v’ Tat ca cac chat co chira proton déu c6 thé 1a
axit Bronsted

v/ Tat ca cac chat c6 dién tich Am (anion) hay

Thomas Martin Lowry phan cuc am (phan tir phan cuc) déu co thé la

base Bronsted

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Bronsted-Lowry

HCI+H ,0=—= ;07 +Cl -

0% @

acid base
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Bronsted-Lowry

NH ; +H ,O0=—RH ,"+O0OH °

@0 O o

base acid
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3.3. Thuyeat electron cuoa Lewis

Axit: Chaat nhaan casp electron li€n keat.
Baz: Chaat cho caep electron li€n keat.

» Du doan:

v Axit Lewis: + ¢6 du mat do dién tich duong,
+ c6 orbital trong

—> T4t ca cac cation kim loai déu 1a cac axit Lewis.
v'baseLewis + céc anion (Cl-, Br, F, OH-...)

+ cac ptur trung hoa hoidc ion ¢ TV tu do

> Pham vi sir dung: giai thich phtrc chat.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.3. Thuyeat electron cuoa Lewis

- ;F\g' 8
Ht* H—H —=H—{—H (’”‘} @Ea@
| \ [k H

Has +3C1* —— B[] —

CO,(9) + H,O(l) S H,CO4(aq)
++D++ - e
| .S 0—H
| 0=0=0, -p—c\

C o

o AN i

[

N H H
Hf H

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Moat soa base theo thuyeat lewis

[;" H]_ [:c: H:]_ :F:  :Clr  :Bm $lt
[ 0%
203

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cu?*(aq) + 4 NH,(aq) == Cu(NH,),**(aq)

Cu = [Ar] 45! 3d'"" — Cu?* = [Ar] 45° 3d° 4p°

Cu?*(aq) + 4 NH,(aq) — Cu(NH,),%*(aq)

Nhdn cap Cho cap
electron electron
(Lewis acid) (Lewis base)

acid-base
Phirc chat

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.4. Thuyed& Dung mai phédn:

Axit: Chaat phan ly ra 1on désdng gioang 1on deéong taio thagnh
do
Sei itean ly ri€ng dung moi.
Baz: Chaat phan ly ra ion Am gioang 1on am taio thagnh do soi
alean ly ri€éng dung moi.
Vidui: H,O + H,0 < H;0* + OH-

HCI + H,O & H;0* + Cl- & KOH < K* + OH-

NH; + NH; < NH,* + NH;

NH,Cl < NH,* + CI' & KNH, <> K* + NH;

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Phan wng Acid-Base

Trong phan rng acid — base
acid cho proton (H*) cho base.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cha# chathi maau:

Magu thay roal theo pH moi trodeng.
Khoaung pH magu chaat che thi biean foai goil lag khoaang chuyean n

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Chad chathi maau:

Indicator name pH range for color change
0 2 4 6 8 10 12
e e L e
Methyl violet yellow - violet
Thymol blue (acidic range) red - yellow
Bromphenol blue yellow - blue
Methyl orange redfi yellow
Bromcresol green yellow . blue
Methyl red red l yellow
Bromthymol blue yellow l blue
Thymol blue (basic range) yellow ] blue
Phenolphthalein colorless pink
Alizarin yellow R yellow - red

©Houghton Mifflin Company. aAll rights reserved.
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I
&

HA S H* + A
HA + H,0 5 H,O0" + A

o Tal o oAl

®  [HAJH,O] [HA]

CuuDuongThanCong.com

Khi K, 16un ta cou acid mainh.

Q: “;’ Hdng sé dién ly ciia axit HA

HCl: Ka=1x 103

Khi K, <10~ ta cou acid yeau.
CH;COOH: K, = 1.8 x 107
Khi K, raat nhoa ta cou acid raat

yeau.

H,0: K, = 1.8 x 10°16

HCI pK, =-3
CH;COOH pK, = 4.7
H,O pK,=15.7

https://fb.com/tailieudientucntt
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Hdng sé dién ly cia base B

B+ HO S BH* + OH

_[BH " Jor ]
[H.OolB]

K

C ]

IBH " Jor ]

[B]
Xeut voui moat baseLIEN HGiP

K, =K_[H,O]=

A"+ HHO—/ AH + OH-

o Tadmmalon ] o
S o Ton 1,

—14

pKy = pKa + pKb

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Acid K, pK, Base lién hop K, pK,
HI 3 x10° -9.5 I- 3x 102 23.5
HCI 1 x 10° -6 Cl- 1x10%° 20
H,SO, 1x10° -3 HSO, 1x 10t/ 17
H,O" 55 -1.7 H,O 1.8 x 1016 15.7
HNO, 28 -1.4 NO, 3.6 x 1016 15.4
H,PO, | 7.1x107 2.1 H,PO, 1.4 x 1012 11.9
CH,CO,H | 1.8 x 10° 4.7 CH,CO, 5.6 x 1010 9.3
H,S 1.0 x 10”7 7.0 HS 1x 107 7.0
H,O 1.8 x 1016 15.7 OH- 55 -1.7
CH,OH | 1x10%8 18 CH,O 1 x 10* -4
HCCH 1x10% 25 HCC- 1 x 104 -11
NH, 1x103 33 NH, 1 x 10%° -19
H, 1x103 35 H- 1x10% -21
CH,=CH, | 1x10% 44 CH,=CH- 1 x 10% -30
CH, 1x10% 49 CH; 1 x 10% -35
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TABLE 77.4 Jombzation Constaots for Some Acids and Their Conjugate Bases

Avebd Paon & Ao &, B e G, Base Mamee
T Perchborie ackd o B L Enrgre Vi L Py wery smvall Poervchlorale wor
SuHurdic ackd H 50, Exrge HSy, — very simall hydirogen sulfate don
Hydyrochloric acid ETCH Eange L= very small chiloride bom
Mm@ FITI{ g Emrze Pl wvery small Titrake on
Hydvominim son [ P by LN g P I weakeT
SulMirous wcid H S0 I.Z o LT E FSCs: F= R hydrogen sulite on
Hydrogen sulfate wn HSa, — 1.2 % 1T L= P 8.5 = Q4R s liate e
Phos pleoric achd H Py A L H Py~ LS = L% dihvdrogen phospliate o
Hexaaguavon( T} on Fed FL 0,5 GBS o 1 F Fei{H OO H* Lo o LA EE Pentaaousbhvodromonron I
o
Flpdrofhroric acid FIF T.x w2 1Y F- Ld = B flucride ion
Mimrous acid HTIO, 4.5 = 1Y L Ly 22 = 1N mitrite ion
Formic acid i e I I 5 K Py Eod = 14— 1D fortnate oo
B roroie me il L o PR Y LE TS I L . P L = L3 EBreneomle por
Acethe ackd CH 1.8 = 1= L = I o Py I I Aoetate hon
Froparosic acid CH o CH O H LS = 1—® CH o CH O, TFT o Qe Propanoane e
H exaaquassiuminm ANET 005 T o LTF AN OF L5 = 1 ® pentaacgqushvorosos o iro
om [=hal
Carbonic ackd | o L E L - e, e P =10 B hydrogen carvbonate ion
= Henﬂ.cr:mpp-:r{ﬂ] ﬂ}J{HEﬂ:ﬂjﬁz‘ 16 = 1T Canf Ho 9 o YH = GBS L0 E P-Lnlun:[:lnh}ld:nxncnpper{ll] =
= B iar =
é Hypdvogen i lfude H.5 1 = a0—T HS— L= dn—" pdyogen sulfide jon é"
- Dihydrogen phosplate H PO, G2 w0 L HPO, L = BT hydirogen phosphate ion u
o T o =
& Flydrogen sulfitc ion | i =L P 6.2 = 1 F ST LG = 1T sulfite ion =
E Hypochlorowus aced HOCy S M T L | e @y e P T hypochlovits jom ﬁ
E H:nﬂcr:an:-u.cl{]I] om pI:r{Hgl:'_'l :'-i=+ 1.5 = 14— F Fis B o0 o VEHL ™ BT o 14T P:cnlﬂ.i:[unhyd:nxn]:ﬂd{ﬂ] E
— arn -
Hexaaguacolxind 1Ty bon o H o~ LS = 10" Corp i L o 0 VLS TT o 1 TE P ntaaguabhvdromocol=m i T
o
Bowic acicl B OFL ) 5 (EL Y T-B o 1T B " 1.8 = 17" vetrahydrexoborate on
AR TR T PET . L A (L1 Ity i L& = 1p—® 2 THTI SR
Hydvoopanic acid HM Ak n PdpT I T b= 1 e cyanide ion
Hexaacguuaron{ll) on FedH 055" i L [T FeidH O b put vy H ™ 1w 1TF pentaaguahvdrosorond I
arn
Hydvogen carvfbvormmne = o iy 4.8 w 14— = Py 21w 1 carbrormie lon
o
Hexaagquaricksl I} ion I FT 5 25 1N o BT P T D 2 4 s Jap— Pentaagquahvdroxonickel ITk
[L=0 8
Hydrogen phosphate HFPCr =~ E T P b= I T phosphate ion
o
VIR e = P 1.& = L 3F -1 = i BR.S hydroxide o
Hydvogen sulfide o HS~ 1 = 1o &5 1 = 0= sulficle hor
Erhareal CaH g very simeall LY - P T Eange ethoxide
ST LR PIET & wvery small PITIT. Emme amicks jon
FHydyogen i wvery smmall H™ Imorze hrypedride Gon
Belethome [ = 11 wvery smmall CH 5 g meethidde on -

"The waluss of B For %ué@hdhoﬁ@&oﬁk are sstimaktes
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Acid manh

|

~
Nitric Acid)

CuuDuongThanCong.com

Hydrochloric (HCI)
Hydrobromic (HBr)
Hydroiodic (HI)
Nitric (HNO,)
Sulfuric (H,SO,)
Chloric (HCIO,)
Perchloric (HCIO,)
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Kim loai kiém
Calcium
Strontium
Barium

CuuDuongThanCong.com

Base Manh
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pH cua dd axit va base manh.
» Axit manh HA —> H"+ A

Ca Ca
HA + HO0 S  HO*+ A-
C C,

a

pH =—Ig CH+ =—lg C_

»Base manh BOH — B* + OH-

Cy Cy
B + HO S OH + BH
Cb Cb

pOH =—-IgC_ =-1gC, — pH =14— pOH =14 +1IgC,

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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PH cua dd axit yeu
»>AxityeuHA + H,0 5  H,0*

Ban dau C,

Pignly C,a C,a
Can bang C,(1- o) C,a
K
C,..=C,a=C, |—=
C

CuubDuongThanCong.com

+

A_

C,a
C,a
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pH ciia dd base yéu.

»Base yéu A + HO 5 OH-
Ban dau Cg
Dién ly Cga Cga
Can bang Cg(1- o) Cga
K B
C_, =C,a=C, - \JK ,C,
C B
pOH :—Ig[OH _]:i(pr—lg C,)
2
1

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Dung dich dém
»Dinh nghia: Dung dzch dém la dd co pH = const.

» Cau tao
v'dém axit: axit yéu + muodi cua no

v'dém baz: baseyéu + muoi cia nd

> Co ché tdc dung cua dung dich dem

CH,COOH S CH,COO" + H* (1)
CH,COONa — CH,COO" + Na*

v'Thém axit manh: cb (1) «
v'Thém basemanh: H* + OH- — H,O: lugng H*|— ¢b (1) —
v'Pha loang dd, 6 dién ly CH,COOH 1

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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a division of Thomson Learning, Inc.

CO, (carbon dioxide)

Atmosphere
Ocean
CO,
+
H,O (water) _ 100% © 2002 Brooks/Cole, a division of Thomson Learning, Inc. :
£ [
[35)
- I
g5 .
H,CO; (carbonic acid) © 2 |
L E I
E o a |
20 —— HCO4 | o2
© 2 2L03 (bicarbonate 3
H* + HCOg (bicarbonate) og (carbonic acid) ion) : (carbonate ion)
o9 50%
2 |
S ® Average pH '
&2 of seawater .
H* + CO#~(carbonate) B —_—
é = Normal pH range '
o2 of seawater !
=2 .
CO4 + Ca2* (calcium ion) &g £ |
D o |
o .g |
9o I
2 0% |
CaCOj (calcium carbonate) I I I I T !
4 5 6 7§ 8 9 10 11 12
4 M
pH

Precipitation

Ocean

Dissolution
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pH cua dung dich dém acid

CH,COOH S CH,COO + H* (1)

C,(1-a’) C,o’ C,o’
CH;COONa — CH,COO" + Na*
o
H " |[Ac ~
G
[HAC |
. [ HAC ] Cal—a'
[H ]:Ka1 =Ka ( )zKa
[Ac ] Cm+Caa'
+ Ca
pH =-Ilgf H ]=-1lg K_-lg = pK _ —lg

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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PH cua dung dich dém Base

"Neam baz: dung dich cuca baseyeau vas muoal cusa nou voul axit
mainh: dung dich NH, vags NH,Cl.

NH, S OH + NH,* (1)
CB(l-OL,) CBOL’ CBOL’
NH,CI — NH,* + Cl-

Cm
[ Jon ]
[NH ]
NH C.1-a" C
[OH]:KB[ 3]=KB s a)zKB -
[NH , ] C +C.a’ o

Cm Cm
pOH = pK_ +Ilg— = pH =14—- pK_ —Ilg —
C

CuuDuongThanCong.com b https.//fb.com/tailietdi Ertucntt
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Dung dich mudi

» Mudi tao thanh tir axit manh va base manh
» Muéi tao thanh tir axit yéu va base manh
» Mudi tao thanh tir axit manh va base yéu

> Muodi tao thanh tir axit yéu va base yéu

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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phaiin 6ung thuyd phaan vag caan baeng thuyi phaan

»Cauc phaan sung cou séi trao foal gida cauc phaan thagnh phaan
cusa dung mo1 vae chaat tan taio thagnh nhdng hoip chaat mcu goit
lag phaan sung dung mo61 phan

»Phadn sung dung moi phan voui dung mdi las nsduc goii lag

phaon sung thuya phan

» Ssi thuya phan muoai lag phaan sung trao faoai gida cauc ion cuaa
muoal voul cauc 1on cusa M#c+ H,O <+~ MOH + HA
»Nhaan xeut:
*Phaan sung thuya phdn muoai lag phaan sung nghich cuca
phaan sung trung hoga acid - baz

»Acid hay basetaio ra phaai cou moat trong 3 tinh chaat: dé
bay hdi, khou tan hay keum riean ly

"Phadon sung thuya phin che cou thea xaay ra trong dung
diﬁinglﬁﬁﬁg https://fb.com/tailieudientucntt
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floa thuyl phaan vag haeng soa thuyu phaan

»Noa thuya phan h lag tya soa gida soa phan tsa muoai bi thuya
phan n trén toang soa phén tso Ad hoae tan n, trong dung dich

n
MA + HL O —— MOH + HA h=—

Ny

»Haeng soa thuay phin K, lag rail loding ruut ra tes vieac aup duing
ainh luaat tauc duing khoat lsding vago can baeng thuya phan

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Muoéi taio thagnh boli acid mainh e

v Su diénly: MA — Mt + A

v Su thity phan: M* + HO = MOH + H
C..(1-h) C.h C.h
v’ Hang s0 thily phan: | [wor Jln "] [moH ] hTon 1= K
| o] v Jon 7] K,
v D0 thuy phan: « _ LmoH ][H+]= (C,h) _Coh o’
‘ (M "] cC,(1-h) 1-h i

_ Kt _ Kn
Ve \k.c.
v' Tinh pH: H'l-c hec. _/

1
pH =—(pK -pK,-lgC _)=7-— (pK +1lg C_)
2

CuuDuongThanCong.com https: //fg om/tailieudientucntt
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Muoéi taio thagnh boili acid yeau vae baz mainh

v Sudiénly: MA — Mt + A

v" Su thuy phéan: A+ HO = HA+ OH-
C..(1-h) C,h C.h
v’ Hang s6 thiy phan: C[HA JoH ] [HA]

K

TR RS

v D0 thuy phan: [HA o _]_ (c.h) ) c.h’

2

Kt— - = zCoh
A~ ] C,(l-h) 1-h
Kt Kn
h = _
C._ K.C.
v Tinh pH: on Joc hoc | Ke_ [KiCa
i i KaCm Ka
(TR AT AL L -
on ] c pH :;(pKn+pKa+IgCm):7+;(pKa+Ig o
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Mucéi talo thagnh bédi acid YEAU vae baz yeéu
v Sudiénly: MA — Mt + A

v" Su thuy phéan: M* + A + H,O =HA + MOH
C..(1-h) C.(1-h) C.,h C.h
v Hang s6 thuy phan:
[HA J[MOH | [HA ] [MOH | N _ K
K, = = —— —x [H " lon " ]= -
M Ja"]  [H]a] [m]on 7] K, K,
v' D¢ thuy phan: . _nalivon ] (C,h) h?’ iy

M Al ci@-n) @-n)

K
, h = /K, = s
\/Tlnth t \/KaKb
. [HA ] C_h h K. K K,
H ]=K_x = K x = K x ~K h=K, -
A" ] C_(1-h) 1-h K K, K,

1
(PK , +pK , —=pK [ )=7+ —(pK —pK )

CuuDuongThanCong.com 2 https://f b.con?ai lieudientucnt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Cach tinh pH caa cac dung dich.

a. pH cua dd axit manh va basemanh.

pH = —1lg C pH =14 +1g C,
b. pH ciia dd axit yéu va baseyéu.
1 1
pH = —(pK , - lg C ) pH =14—;(PKb—'9 C,)
2
c. pH cua dung dich dém.
Ca Cb
pH :pKa—Ig— pH —14—{pr—Ig J
C. Co
d. pH ciia dung dich mudi
1 1
pH =7 - —(pK , +1g C ) pH =7+ —(pK , +IlgC_)
2 2

pH =7+ —(pK , - pK |

CuuDuongThanCong.com 2 https://)b.com/tai lieudientucntt
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pH cuoca moat soa dung dich

Chdt pH
NaCl (sodium chloride) 6.4
NaCH,CO, (sodium acetate) 8.4
NaHCO, (sodium bicarbonate) 8.4
Na,HPO, (sodium hydrogen
phosphate) 93
Na,SO, (sodium sulfite) 9.8
NaCN (sodium cyanide) 11.0
NH, (aqueous ammonia) 11.1
Na,CO, (sodium carbonate) 11.6
Na,PO, (sodium phosphate) 12.0
NaOH (sodium hydroxide, lye) 13.0

CuubDuongThanCong.com
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Chdt pH
HCI (hydrochloric acid) 1.1
H,SO, (sulfuric acid) 1.2
NaHSO, (sodium hydrogen sulfate) 1.4
H,SO, (sulfurous acid) 1.5
H,PO, (phosphoric acid) 1.5
HF (hydrofluoric acid) 2.1
CH,CO,H (acetic acid) 2.9
H,CO, (carbonic acid) 3.8 (saturated solution)
H,S (hydrogen sulfide) 4.1
NaH,PO, (sodium dihydrogen phosphate) 4.4
NH,Cl (ammonium chloride) 4.6
HCN (hydrocyanic acid) 5.1
Nay5@5(sodium sulfate) npsiboonvaewens,
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phailn Gungtrung hoag vag 61 chuadn foa acid - baz

»Phaan sung trung hoae lag phaan sung xaay ra trong dung dich
alean ly gida acid vaeg baz

»Neau dung dich cou dung mdi lag nsduc thi saan phaam thu rsdic
lag muoal vas nocuc

MOH + HA +— MA + H,O

1 Initia_l volume
reading
“g | B ﬁk. I
20.0 mL of R
acid Re
solution S B oy
NaOH
Pivet ‘ : solution __— Final volume
4 \ E "'l reading
T ™ Neutralized
20.0 mL of ‘ solution
scid (indicator

\ = solution has changed
\ color)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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phaiin dung trung hoad vaa $01 chuaan fiod acid - baz

»06ung duing cuaa phaan sung trung hogsa las dusng trong phan tich
hoau hoic, phsong phaup chuaan #os hay pheong phaup ainh phan

»Nguyén taec dsia vago phsong trinh
MOH + HA —— MA + H,O

Vae [HA]xVy, = [MOH] X Vyon

MOH
Suy ra [HA] = [ Muon
v

HA

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Chuaan 1o acid mainh baéng base mainh

50.0 mL of 0,100 M HCI titrated with 0.100 M NaOH
14 |-
Amount of base added pH
0.0 100
12 | 10.0 1.18
200 137
400 195
Ty 45.0 228
480 2,69
49.0 300 |
4. [ — o R Equivalence point
pH e 510 1100 / pHE=7
55.0 11.68 .
60.0 1196
N £0.0 12.36
100.0 12,52
= == v a8 aimum)
i LIS
2 !
| 1 |
0 20 40) el B0

Titrant Volume (mL)
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Chuaan iioé acid yeéu baéng basemainh

14 Quau Algam teong Asong
pH lag pH cuca NaOH

12 b f—dr"
‘Illlllllllll.llllllllll

10 | . ‘
E‘l“;i“;ﬂ ?Eﬂmt‘ﬂl Taii Alean toong fAsong
pPH =1/2(pK ., ,  PK o, coon -+ o[ CH,COONa]
S by 2 3
PH ‘IIIIIIIIIIIIIIIIIIIIIII
6 i

. :
Half-neutralized; pH = 4.74 Khi cho NaOH
moles CH.CO;H = moles CH,CO,™ 1 | ok i [CH,COONa]

CH ,COOH

s [CH,COOH ]
7 | Pure CH,CO-H

PH =287 (hsa cho NaOH
PH =1/2(PK oy cdoy —19IGH ,COOHi ] | |

0 20 40 &l S0 100 120
Titrant Volume {mL)
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Chuaan noa basseysau baeng acid mainh

14

12

10

Clh-o b LTI

IUA WLIU T AN 1

L pHE= 14 S 2 pK G IgENH L]

0,100 I NH3
pH =11.12

‘IIIIIIIIIIIIIIIIIII

i Equdvalatics point
pH =530

‘IIIIIIIIIIIIIIIIIII

Halbneutralized.
7 pH=92&

Khi cho HCI ;
i:NHACIJ

pH =14 —} pK . +1gi
{INH.]

Tail aleam| toong fAsong
pH :1/2(pKH§o — PK, —lB[NH,CI]

Qpau fieam tsong Asong

" pH lag pH cuaa HCI ds
] ] [
] 41 &) 120 L)
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TRBELE 19.1 K, Values for Some
Insoluble Salts

Compound K, at 25 °C
CaCOq 3.8 X 107°

SrCO; 0.4 x 1071
BaCO, 81 x 107°

BasSO, 1.1 x 1010
CaF, 3.9 x 10711
Cds 3.6 x 10728
PbS 8.4 x 10728
Cus 87 x 107%
HgS 8.0 X 10753
AgCl 1.8 x 1010
AgBr 3.3 x 10713
Agl 15 x1071°
Ag,CrO, 0.0 X 10712
PhCls, 1.7 x107°

PLCrO, 1.8 x 10714
Hg, Cl, 1.1 x 1018

CuubDuongThanCong.com
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»Puong saccharose cou thea hoas
tan trong nsduc nheng khong phaa
theo moil tya lea baat kKye. Moat lit
nsduc che cou thea hoae tan fsdic toar |2 u s_,;l_mdmdual Cy5H504
ra 1800gram saccharose Gua fleau i 3 ' molecules

kiean theGeng. Phaan coen lail cuca ey

iodeng s€ khong tan vae keat tui Go I

rauy coac. Leding rsdeng hoae tan toal
ia trong 100gram nsduc Asdic goil lae

noa tan cudaa no0eng rong noouc.

Nos tan: Noang ros chast tan trong dung dich bdo hoae 0i nhéng rieau
kiesn nhast sinh goii las ros tan cuda chast rov.

P

C1aH22044

Nos tan phuithuoac:

»Bauan chaat cuoa dung modi vae chaat tan
» Nhieat noa
» Aup suaat

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Tich soa tan

Trong dung dich chaat riean ly khou tan ta cou cdn baeng sau
A B (r)+ (mx +ny)H,O (1) +=—— m(A".xH,0) + n(B™.yH,0)

AmBn(r ) —— mAn++ an_

Aup duing rinh luaat tauc duing khoat lsding a” a’.

A ) . K — A B
vago cin baeng di thea nagy ta cou o

A B
Vi hoait #0a chaat raen lag aail N p -
A . A — a = a n+a mo =C0nSt

looing khong roal n€n ta cou haeng A& AnBn AT B

S04
T rsdic goil lag tich soa tan cuaa chaat alean ly khouo tan. Trong dung

dich bdao hoae cusa chaat aiean ly khowo tan, noang ao0a cusa cauc 10n
khong 1dun nén ta xem hoait Ai0a baeng noang roa, do fou

T%Bn — CA“CBW — const
Tich soa tan che phui thuoac vago baun chaat dung modi-chaat tan vae

nhiest A0a cuoa heac® — _RT In T,, =AH® —TAS®
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TABLE 19.1 K, Values for Some
Insoluble Salts

Compound K, at 25 °C
CaCOq 3.8 x107°

SrCOs 0.4 x 1071
BaCOy 8.1 x10°°

BaSO, 1.1 x 1010
CaF, 3.9 x 10711
Cds 3.6 x 10729
PbhS 8.4 x 10728
CuSs 87 x107%
HgS 8.0 X 10753
AgCl 1.8 x 1010
AgBr 3.3 x 10713
Agl 1.5 x 1071
Ag.CrO, 0.0 X 10712
PhCl, 1.7 x107°

PhCrO, 1.8 x 107

Hg,Cl,

1.1 10718

CuubDuongThanCong.com

https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Tich soa tan va@ noa tan cuia chaat niean ly khou fan

»Tich soa tan lag aaii loding raéc treng cho tinh tan cuaa chaat aiean
ly khou tan

»Tail nhieat noa nhaat ainh, chaat cou tich soa tan casng beu thi caeng
keum tan

»Giba tich soa tan vae ioa tan cou moai quan hes sau

A_B (1) —— mA"+nB™
Tail can baeng S mS nS
- m n - m n _n_mg(m+n)
T%Bn = CA'”CB”’ =(mMS) (NS) =nm S%Bn
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Allnh héding cudla cati ion trong dung dach fiedn iod fan cudla chad fiedn ly
»Tich soa tan lag aaii loding raéc treng cho tinh tan cuaa chaat aiean
ly khou tan

A~ m n n o m n m n _ m n (m+n)
TAmBn - CA”* 1:A”+C|3m‘ me‘ - CA”+CB”“ 1:A”+ me‘ - CAn+CBm_ fA\"an
'J —
S — (m+n)
AL B, (m-+n)
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Nieau kiedn hoae tan vag ket tuda chaét fiiedn ly khou tan

»Chaat aiean ly khou tan s€ keat tusa khi noang roa cauc ion cuaa
nou trong dung dich 16un hdn tich soa tancusa nou Ga cugng nhieat
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»Dung dich chsa bao hoga, cauc keat tuca
s€ tieap tuic hoga tan

»Dung dich bao hoga, toan taii cin baeng
hoga tan - keat tuoa.

»Dung dich quaubao hoea, xaay ra hiean
tsding keat tusa cauc chaat tse dung dich
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i—oncentration of Cr 3+ (moliL)
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