CHUONG V: DUNG DICH

I. Dung dich-néng do dung dich.
Dung dich 1a 1 hé dong thé thra it nhat 2 chat hoa
tan hoan tOE‘I,Il vao nhau. 1 E:hét dong vai tro dung
mo1, cac chat con lai1 la chat tan.

a. Nong d6 dung dich.

n,(mol)
. Nong do mol/lit (C,,)  C~ (M)
VD)
| N, (dlg)
. Nong do Dlg/lit(C,) Cy = (N)

VD



. Duong lugng gam cua 1 chat 1a s6 phan khoi luong

ctia chat d6 c6 thé két hop, thay thé véi 1 phan khoi
lwvong Hydro(dlg=1) hoac 8 phan khoi lugng

Oxy(dlg=8)
M, (g) )

—

A: nguyén tr=» M, : nguyén tir gam

D, =

n
. A: nguyén

A: phan tu=» M ,: phan tr gam

—

tur; n: hoa tr1 cua nguyén tu do.

Td,: Fe +2HCl — FeCl, + H,1
n=2 = dlg(Fe) =56/2 =28¢g

Td,: Fe +

n=23

3/2C1, — FeCl,
> dlg(Fe) = 56/3 = 18,7¢



. A: hop chat
Acid:
Baz
Td: H,SO, + 2NaOH — Na,SO, + 2H,0
n=>2 n=1

Mudi
Oxyt
Td: NaCl:(n=1); Na,SO,(n=2); MgO(n=2)
Chat oxy hoa khir: n= Ye trao doi

SFe*” + MnO, + 8H" —5 Fe’"+ Mn*" + 4H,0
n=1 n=5

} n=YH"=YOH:- trao dbi

- n=)(+)=)>(-) cua cong thirc phan tur do.




Véi 1 héa chat A co6 khoi lugng m,(g):

m, m, N, m/b, M,
n,= ; Np= >—-= =—=n=N,=nn,
M, D, n, m,y/M, D,
n, N, Cy NJV
C,,=— CG\=— 2—= =n 9§N= nCMW
\Vi \Y C, nJ/V

Td: hoa tan 4,9g H,SO, vao nuéc dé tao thanh 11 dd.

4,9/98
C,, = =0,05M = C,=2C,,=2.0,05=0,IN




2. Dung dich khong dién ly — dung dich dién ly.
. Dd khong dién ly 1a dd ma chat tan l1a chat khong
dién ly(1a chat khi hoa tan trong nudc khong dién ly
thanh céc ion trai dau). , ,
. Dd dién ly 1a dd ma chat tan 1a chat dién ly(la chat
khi hoa tan trong nuéc phan ly thanh cac 1on trai dau)
. Chat dién ly manh: phan ly hoan toan , qua trinh
phan ly la 1 chieu(—)

HCl - H"+Cl- ; NaCl — Na*'+ CI
. Chat dién ly yéu: chi phan ly 1 phan, qua trinh
phan ly la thuan nghich( ——)

CH,COOH - - CH,COO- + H*




. D0 dién ly cta chat dién ly 1a ty sO gitta sO mol da
dién ly va s6 mol ban dau cua chat dién ly.

X
o=—"

a 14
afva o — 1=»chat dién ly cang manh

x: 0 mol(hay nong do) di dién ly

- a s6 mol(hay nong do) ban dau

o] va o — 0 = chat dién ly cang yéu
. Dé tién so sanh, nguoi ta qui udc:
o> 0,3 = chat dién ly manh
0< 0,03 = chat dién ly yéu

0,03 < a < 0,3 < chat dién ly trung binh



I1. TINH CHAT DUNG DICH PIEN LY
1. Su dién ly cua nuoc — chi SO pH va pOH
Nuéc nguyén chat 1a chat dién ly yéu.

H,0

K,

ly:

— H"+ OH- Kdly
[H"][OH]
=1,8.10-1°
[H,O]

0 25°C

Vi luong H,O da dién ly rat nho so véi lugng H,O
ban dau=>» [H,0] xem nhu khong doi.
2K, =K,,[H,0] =(1000/18).1,8.10-"¢ = 10-*

Vay

K, = [H][OH] = 10"

K : tich 1on cua H,O

0 25°C



. Vé6i 1 dd (dung méi 1a H,0) bat ky nao dé,ta van co:

K =C,.C,-=101  &25C

-1gK = -lgC,,, -1gC,- = 14

bat: pK, =-1gK, ; pH =-1gC+ ; pOH = -1gC;-
= pK. =pH+pOH=14 ¢25°C

. Mo1 truong trung tinh: C,, = C,- = 107

=2>pH =pOH =-1gl07 =7
. M61 truong axit: C,, > C - 2Cy, > 107

=2»pH =-I1gC,. <7 ;pOH >7
. Moi truong baz: C,, < C - =2 Cy. < 10'M

=>pH>7; pOH <7
axit trung tinh baz
|

7 pH




2. Tinh pH cua dung dich axit- baz
a. Dinh nghia axit-baz
o. Quan diem Arhénius
.Dm=H,)O:;
AH, — A" +nH" . Axit: n (32h1’];0; baz: m chirc
B(OH),, » B™ + mOH" | | C, t=>axit?; C,,-1=>baz?
Td: HCI(k) + NH,(k) — NH,CI(r): khong 1a pu(a-b)
b. Quan di€ém Bronsted

. Dm khong bit budc 1a H,0O
AH — A™+nH" . Axit n chirc, baz m chirc
B + mH" — [B(OH)_]™ . Phong thich H*1=»axit?
— . Nhan H*t=»baz?

Td: HCIl(k) + NH,(k) — NH,ClI(r)
axit baz



| t !
xem pu: AH + BOH - }} + BOH,’
axit, baz, H

baz, axit,
AH —— A-+H" AH/A : cap axit/baz lién hop(1)
BOH," - BOH+H" BOH,/BOH: cap a/b 1ién hop(2)
=>»pu(a-b) phai c6 su tham gia cua 2 cap a/b lién hop.
v. Quan diém Lewis
Axit + ne — .+ e T=Paxit?
Baz — me { .— ¢ =Pbaz

FeCl




b. pH cua dung dich axit
o.. Dung dich axit manh
AH,— A™+nH" C, =nC,
T CA(M) 0 0 <CN=I]CA |
t, O Cyo nC, [ DpH=-IgC,, =-lg(nC,)
HC10,IN: = C,,,=C=0,1(iong/l)=»pH= -1g0,1= 1
HC10,1M: n=1=>C,,, = C,=C,,=0,1(iong/l)=» pH=-1g0,1=1
H,SO, 0,IN=>C,, .= C,=0,1(iong/l)=»pH= -1g0,1=1
[ H,SO, 0,IM: n=2=>»C,,,=C=2C,,=2.0,1=0,2(iong/1)
Vay: pH= -1g0,2= 0,67

Gy = Gy =l




B. Dung dich axit yéu
. Dung dich axit yéu don chirc

AH A~ + H' X
t, C, 0 0 - a,,=—=2>x=0aC,
t, C,—X X X C,
[A]][H] 0oC,.aC, oC,
K = — — 0<<]l=>1l-a=1

[AH] C.—aC,_ 1 :I%T') ;
_ _ |[Ka al 20
K=l D I(x— AE; C1al;C Dol
Td: dung dich CH,COOH 0,1M, K, =10~ co:
10
o=\ ——=10* = 102=0,01
101




=2 [H']=x=0aC,= C, ]ég VKaCa

=>pH = - lg\/Ka.Ca = 2( 1gK —1gC, )
Dat: pK = =5 S (pK, —1gC,)

Td: dung dich CH,COOH 0,1M , K, =10~ ¢o

pH=1(-1g10% - 1 g101) =3

. Dung dich axit yéu da chirc
H,PO, <~ H" + H,PO, K, = [H'][H,PO,J/[H;PO,]= 10!
H,PO, < H*+ HPO,~ K ,=[H'][HPOJ/[H,PO,]= 107>
HPO,” < H" + PO,*> K, = [H'][PO,]/[HPO>] = 10123

. truong hop tong quat: K. /Kaz/K > 10*=» chichuy
chtrc thir nhat, xem nhu 13 axit yéu don chitc c6 K =K,




Véi: H,PO, c6: K /K /K ,=102!/10"72/10-"2°=10°
> pH = (pK - 1gC,) = 4 (-1g1021-1g0,1) = 1,55
c. pH cua dung dich baz

o.. Dung dich baz manh

B(OH), — B™ + nOH-

t, C, 0 0

t, 0 C, nC,
Coy- =nC, ma: C=nC,, 2C,,-=C,=nC,,
pOH = -1gC,,- =2pH=14-pOH

Vay pH = 14 — (- 1gC;-)




. Dd NaOH 0,1 N

Co- =Cy=0,11ong/l =>pH =14 —(-1g0,1) =13
. Dd NaOH 0,1 M

Coy—=C=C,,=0,liong/l =»pH=13

. Dd Ba(OH), 0,1 N

Co- =Cy=0,1liong/l =» pH= 14 —(-1g0,1) =13
. Dd Ba(OH), 0,1 M

Coy- = Cy=2C,,=2.0,1 = 0,210ng/1

=>pH =14 —(-1g0,2) = 13,33



B. Dd baz yéu
. Dung dich baz yéu don chuc
BOH < B*+ OH-
t, C, 0 0
t, C, -X X X
o= C)’Cb 2>x =aC,
[B+][OH-]_ @Cbh).@ Cb) _ o’C,

Ke="T1BOHT = Ch(-0)
oa<<l=D>l-a=1
K, =a’C, =2a=

Il -a

Kb
Cb




Kb
Ch

pOH = -1g[OH"] = -lgvKb.Ch = %(-ngb —1gC,)
bat pK, = -IgK, = pOH = %(pr —1gCy)

[OH]=x=0aC, =C, = JKbCb

pH = 14 - pOH -)|pH = 14- 5 (pK, — 1gC,)

Td: dung dich NH,OH 0,1 M ¢co pK, =5

pH =14 -1 (pK, ~1gC,) = 14- 1(5 _1g0,1) =11
* Truong hQ’p baz yéu da chirc: néu K, /K, /K, .>10

=>ta chi cha y dén chirc thir nhat,va xem né nhu 1a 1
baz yéu don chuc vo1 K, = K, .



3. pH cuia dung dich muoi

Mudi duge xem 1a san pham ctia pu gitta axit va baz
Axit + Baz — Mudi + H,0

m m

y y
a. Mudi tao thanh bai axit manh va baz manh

mAH_+nB(OH) — A_B_+ m.nH,O(ty I€ trung hoa)
A_B — mA™+ nB™
A" va B™ la géc cua axit va baz manh =» khong bi
thuy phan : dung dich c6 pH =7
Td: NaCl, NaNO,, Na,SO,, KCl, KNO,, K,SO,....

} 4 loa1 muo1



b. Muodi cua axit yéu va baz manh (don chtrc)

AH + BOH — AB + HO
! AB — A" + B+ - pH>7

A+ HO < AH +OH

pH = 1/2(pKn + pKa + IgCm)
Td: Tinh pH cua dd CH3COONa ( 0,1M); pKa =5

pH=1/2(14+5+1g0,1) =9



c. Muoi ctia baz yéu va axit mamh

AH + BOH — AB +H,0

AB — A+ B

B* + H,O & BOH + H* =2 pH<7

|
pH = 5 (pkn - pr_ lgcm)

Td: dd NH,C1 0,1 M, pK, = 5
pH =; (14—5—120,1) =5



d. Mudi tao bdi axit yéu va baz yéu

AH + BOH — AB +H,0O

AB — A+ B

A+ HO < AH + OH | pH dd tuy thudc vao su
B* +H,0 < BOH+H" sosanhgitraK, vak,

]
pH = i(pKn + pK, — pK,)

K,>K, 2pK, <pK, > pH <7
K, <K, 2pK,>pK, 2?pH>7
K =K, 2pK, =pK, 2pH=7




4. Dung dich don

Dung dich d6n 13 dd c¢6 pH thay d6i khong dang
ké ,khi ta thém vao dd 1 luong nho axit manh hay
baz manh, hoac pha loang dd.

a. Dung dich don tao bo1 1 axit yéu va mudi cua
no vo1 baz manh( dd don axit yéu).
Xem dd don ( CH,COOH + CH,COONa)
CH,COONa — CH,COO- + Na*
CH,COOH < CH,COO" + H*
. + H* ¢cb => nghich(H*|); H* bi pu hét=>pH khong doi
.+ OH : OH + H" -H,0=2>C,, |; cb=>thuan(H"1)
OH: bi pu hét pH khong doi.



Goi C, va C,_ 1a nong do cua axit yéu va muoi;
CH,COONa — CH,COO- + Na* } pH <7
CH,COOH <« CH,COO  + H*




C
pH =pK, -lg—a ; C,=C_ =2pH=pK,
Cm

Td: dd don (CH,COOH 0,1 M va CH,COONa 0,01M)
pH=5-1g(0,1/0,01)=5—-1gl0=4
b.dd don tao bod1 baz yéu va mudi clia nd véi axit manh
Xem dd don( NH,OH va NH,CI): dd don baz yéu
NH,Cl — NH," + CI 1'
pH >"7
NH,OH < NH," + OH
Thém H* : H* +OH—H,O =»OH-|:cb=>thuan(OHY)
=> H* bi pu hét=>» pH khong doi.
Thém OH' 2> OH1=> cb=> nghich(OH-|)=>» OH-
bi pu hét=» pH khong doi.



Goi C, va C_ la nong d6 cia NH,OH va NH,Cl,

Ch
H=14—(pK —log——
p ( pK, ng)

.C,=C_=>pH=14-pK,
Td: dd don: NH,OH 0,1 M va NH,C1 0,1 M co:
pH=14—-(5-1g0,1/0,1) =9



5. Chuan d6 Axit - Baz

Axit{C,V 17 +

Baz{C,,V,}?
Dd can ch.d6
(c6 thé manh
hoic yéu)

_|_

‘Baz{C,,V,}da bié

Axit{C,,V,}da bie
dd chuan
(manh)

. Chat can chuan do: ¢ duoti

binh tam giac.

. Dung dich chuan: ¢ trén Ong

nhi giot.

:H%»_ Mubi + H,O
» Muoi + H,0
T su ch.do

—
f

_| — Initial volum
reading

V== __— Buret

Standard
NaOH
solution

20.0 mL of
acid
solution




a. phan ung :
AH_ + nNaOH — (Na)nA + nH,O
C,V. C.V, Véi C,,Co : ndng do(C,)

. Tai diém tuong duong(1a thoi diém ma lugng chat
can chuan d§ pu vira hét v6i lugng chat chuan nho tir
ong nhi giot xuong).

Theo dinh luat duong luong ta co:

N,=N, = CaVa =CbVb

b. Bé xac dinh diém twong duong: dung chat chi

th1 mau.

Chat chi thi mau 1a chat cho vao dd can chuan
do.Ta1 diem tuong duong: mau cua dd thay dou.



. Chat chi thi mau thuong 13 1 axit hoic baz yéu, ma
mau cua dd thay doi tuy theo pH cua dd.

MJi chat chi thi mau c6 1 khoang pH d6i mau xac
dinh.

pH range for color change
0 2 4 6 8 10 12 14

Methyl violet Yellow l Violet

Thymol blue Red - Yellow Yellow . Blue
Methyl orange Red - Yellow

Methyl red Red - Yellow

Bromthymol blue Yellow . Blue
Phenolphthalein Colorless . Pink

Alizarin yellow R Yellow - Red




c. Cac thi du:
Td1: Chuan d6 10ml dd HC1 phai dung hét 12ml
dd NaOH 0,1 N = C,,, =?

Tai diém tuong duong:

CbVb 0,1.12
CV,=CV, =2C = =

Va 10

Td2: Chuan d6 10ml dd NaOH phai dung hét 15
ml dd HCI1 0,IN, = C ., = ?

CaVa 0,1.15
CV,=CV, =2C, = v 10

Td3: nho 1 giot metyl da cam vao nudc , cO mau ?

=0,12 N

=0,15 N

Nudc co pH = 7, khoang pH d6i mau cia metyl
da cam tur 3,3— 4,4=» mau vang



6. Tron lan dd axit — baz.
a. Tron lan dd axit manh va baz manh
mAH, + nB(OH) — A B+ mnH,O

N=CV, = N=CV, M(trung tinh)=»pH =7
CaVa < Cbe { B(OH)m - pH > ]
AB
AH
C,V > CV n H<7
a’a b"'b { AmBn } P



b. Tron 1an dd axit yéu va baz manh
CH,COOH + NaOH — CH,COONa + H,O

CV, = GV,  Mia(y)+b(m)] DpH>7
NaOH
CVe = GVv  CH,COONa P pH>T

CV. . CV, CH,COOH }dd don axit

CH,COONa 2pH<7
c. Tron 1an dd baz yéu va axit manh

NH,OH + HCl — NH(Cl + HO

G Vs - C.V, M[b(y)+a(m)]=>pH<7
HCl
CV < CV ) =2>pH <7
b'b a ' a :NH4C1 ded,\ )
' NH,OH on baz
GVe > GVe } 2>pH>7




[1I. Can bang hoa tan cta chat kho tan(tich so tan)
1. Tich so0 tan.

Pem hoa tan chat kho tan A_B (r) vao nudc:

lwong da hoa tan rat nho, =» Dd rat lodng:

phan d3 hoa tan xem nhu dién ly hoan toan: c6 cb
A B < mA™+nB™ :ddbaohoaA B /H,O

{, a 0 0 } Nong d6 cta dd bio hoa
t, -S mS nS go1 la do tan(S) cua A _B..
K. =[A"]"[B™]" =(mS)™(nS)" = m™n"Sm™)

(m+n) TAmBn
mmn™

K=T, , =mmSmn S =

C




AmBn T 9 SAmBnT

Cac chat c6 cong thire twong tu nhau(A B, =C D)
chatnaoc6 T T =S 1
Td: AgX T pex Spex = (Thg)"? (M)
AgCl 10-10 10-
AgBr 101 106
Agl 10-16 108

. Cac chat co cong thtc khong twong duong(A B
va C D, ), phai tinh cy thé
Td: AgCl Tpue =109 => S, =107
4.101
Ag,CrO, T =4102>s= 3
. Pha loding dd=>tan nhiéu hon '
. Pun s6i:H,0 bay hoi=»C(ion)1=> két tia nhié¢u hon

—10"




2. Diu kién dé co ket tua
a. Hoa tan 1 lurong xac dinh chat kho tan A B,
. N€éu tan heét:
A B — mA™ + nB™
t, -C, mC, nC, VuC,=m/M, .
T,AmB,n — (ljnc,o)m;(ncao)n ,
Sosanh T, . vaT, .:taco

T < T =>dd chua bdo hoa: tan hét

T =T =» dd bdo hoa: tan hét

T > T =>dd qua bio hoa: tan 1 phan, cb (r < 1)
Td: hoa tan 10~ mol Ag,CrO,(r) vao nudc — 11dd
Ag,CrO, — 2Ag"+ CrO,*

C'=10°M D>T'=(2.10%)2(103) =4.10° >T=>tan 1 phan



b. Tron lan 2 dd:

dd(1)A~{C,V,} +dd(2)B™{C,,V,}— dd(3) c6]?
mA™~+nB™ — A B | dd(3){C,,C,V,=V +V))
Sau khi tron 1an nhung chua pu:

- n,=C,V,=n =CV, } o = ClV1. C = C2.V2

1n,=C,V,=n =C,V, L

: 3 V3
T, 5 =A™ B")" ;sosanhvor1 T, .
T <T =» dd chua bao hoa = chua co |
T = T=>»dd bao hoa=»chua co |
T > T=»dd qua bao hoa=>» co |
10ml dd(1) AgNO,(2.10° M) +10ml dd(2) Na,CrO,(2.10*M)

<CA ., =2.102.10/20 = 10-*M :C con = 2.107°.10/20 = 10°M
TAQZCrO4 (10°)%.(10°)=10">T, - ou = co |
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