N BAI 4: PHAN UNG TRAO DOI ION
T TRONG DUNG DICH CHAT PIEN LI

I. PHUONG TRINH ION RUT GON

1. Thi nghiém 1: Nho dung dich BaCl; vao dung dich Na;SOy,.

*PT phén tir: BaCl, + Na,SO, ——>BaS0, 1 +2NaCl (1)

* Gidi thich:

+ dung dich Na,SOy chira ion: Na™ va S04

+ dung dich BaCl, chira ion: Ba**va Cr

+ khi nhé dung dich NazSO4 vao dung dich BaCl; thi: cation Ba’" két hop vé1 anion S 04 tao két tie
BaSO, (mau tring) theo phuong trinh: Ba®™ + SOi_ ——BaSO, 0!

* Phuong trinh (+) dugc goi la phirong trinh ion rut gon clia phuong trinh (1).

+ Phuong trinh ion rat gon cho biét bdn chdt ctia phan tmg.

2. Cach viét phwong trinh ion rat gon
+Budc 1: cac chit dién li manh, tan trong nudce: phén li ra ion.
+Buée 2: Cac chat dién 1i yéu, két tia hoic khi: giit nguyén dang phéan ti (khong phan 1i)

+ Budce 3: Lwgee bé nhirng ion khéng tham gia phan ing.

Vidu:
PT phan tw: BaCl, + H,SO,—— BaSO, +2HCI]

Phwong trinh ion day di: Ba® +2Cl +2H' + SO, ——BaSO, +2H' +2Cl°

Phwong trinh ion rat gon: Ba’* + SOi_ ——BaSO, A2

PT phén tir: Ca(NO,), + K,CO, ——CaCO, \2 +2KNO,
Phwong trinh jon diy di: Ca®* +2NO; +2K* +CO;”——>CaCO, 2K + 2NO;

Phwong trinh ion rat gon. Ca’™ +CO,” ——CaCO, ¥



IL PIEU KIEN XAY RA PHAN UNG TRAO POI ION.
* Phan tig trao doi ion trong dung dich chi xay ra khi cic ion két hop véi nhau tao thanh mét trong céc
chét sau: chat két tia,chit dién li yéu, chit khi.

1. Tao chat két tia.

PT phén ti:  MgCl, +2NaOH ——>Mg(OH), ¥ +2NaCl

Phuong trinh ion diy di: Mg®* +2Cl” +2Na' + 20H —>Mg(OH), ¥ +2Na" +2Cl°

Phwong trinh ion rat ggu:Mg2+ +20H" ——Mg(OH), *I’
2. Tao chit dién li yéu.

PT phan ti: HCl + NaOH —>NaCl +H,0
Phwong trinh ion ddy di: H* + CI” +Na" +OH —»Na" +Cl” +H,0

Phuong trinh ion rat gon: H' + OH ——H,0

PT phan tr:  CH,COONa + HCl ——CH,COOH + NaCl
Phuong trinh ion diy du: CH,COO™ +Na" +H" + Cl" ——CH,COOH +Na" + Cl”

Phwong trinh ion rat gon: CH,COO™ + H*——CH,COOH .

3. Tao chat khi.

PT phan tir: 2HCl + Na,CO,——2NaCl + CO, +H,0

Phwong trinh ion day di: 2H™ +2Cl™ +2Na” + CO;”—>2Na* +2CI” + CO, +IL,O
Phwong trinh ion rit gon 2H' +CO; ——CO, +I11,0

IIL. QUY LUAT TINH TAN.

1. Mubi ciia Na', K*, NH,", NO3", HCO;", CH;COO™ .déu tan

2. Mubi ctia C1': da 56 tan (trit AgCL, PbCls. .. két tia tring)

3. Mubi cia 8042’ da sé tan (trir BaSO,, PbSO,.. két ta trz";ng)

4. Mubi cia COs™, SO:”: da 56 khong tan (hay gip két tia CaCOs, BaCO3, MgCOs...)
5. Mudi cta S*:da sé khéng tan ( hay gip két tia FeS, ZnS, CuS, PbS, Ag,S)



IV. LUYEN TAP CUNG CO KIEN THUC

Bai 1: Viét phwong trinh phén t& va phwong trinh ion rat gon
a) Cho Mg(OH); vao dung dich HCI.

PT phan ttr:  Mg(OH), +2HCl —— MgCl, + ILO
Phwong trinh ion rit gon: Mg(OH), +2H* —— Mg + 2H,0
b) Cho CaCOj; vao dung dich HCL

PT phan tir: CaCO, +2HCl —— CaCl, +CO,+H,0

Phwong trinh ion rit gon CaCO, +2H* ——Mg™ + CO,+H,0

Bai 2: Cac ion phan tng tao két tia, dién li yéu hoic chét khi.

H'+OH —H,0 Ba™* +S0;” —>BaSO,
Ag'+ClI ——>AgCl Mg™ +20H ——>Mg(OH),
Ca’* +CO, ——CaCo, NH; +OH - >NH, +H,0
2H* +CO; ——CO, +H,0 CH,COO™ +H"——CH,COOH
H* +HCO, ——CO, +H,0 OH™ +HCO;, ——CO; +H,0

Bai 3: Tron 300 ml dung dich hdén hop H,SO4 0,06M va HCI 0,1M vao 200 ml dung dich hon hop
Ba(OH), 0,1M va KOH 0,1M thu diroc m gam két tia va 500ml dung dich X. Tinh gid tri cia m va pH
ciia dung dich X? (Xem H,SO, va Ba(OH), dién 1i hoan toan ca 2 nic)



Bai gii

Ba(OH),
C, =— :

n 0, = 0,06.0,3=0,018mol n =0,1.0,2 =0,02mol
YV {0y, =0.1.0,3=0,03mol Ny =0,1.0,2 =0,02mol

*Phwong trinh ion rat gon:

H + OH —)HQO n,. = 2, o, +ln,, =0,018.2+0,03=0,060mol
0,06 ¢« 0,00 Do = 20, 0, T gq, =2.0,02+0,02 =0,06mol
0,006

0, :[HJ 0000 6 01aM s pH = flg[H‘} = 1g0,012=1,92

0,5
Ba"" +S0, ——BasO, { |y Sl = 0,018mol
voi
0.018 0.018 Dy =g, o =(,02mol

*m két tia= mBaSO4
=0,018.(137+96)

= 4,194 gam



L BAI 4: PHAN UNG TRAO POI ION
TRONG DUNG DICH CHAT PIEN LI

PHAN TRAC NGHIEM

Cau 1. Phuong trinh Ba®* + SO~ — BaSO, 1a phwong trinh ion thu gon cta phan ting nio sau dy?
A Ba(OH)ﬁ- (NH4)2SO4 B. Ba(OH)2+CuSO4.
C. BaCl, + Na,SOy D. BaCO; + HySO,.
Huéng din gidi
Cac phwong trinh ion rut gon:
A. Ba™ +SO; +NH] +OH™ —BaSO, { +NH, T +L,O
B. Ba™* +S0;” + Cu’* + 20H™ — BaSO, ¥ +Cu(OH),
C. Ba"" +S07 —»BaSO, J

D. BaCO, + 211" +SO?” — BaSO, 1 +CO, +11,0

Dap an C.

Ciu 2. H + OH > H,0 12 phwong trinh ion thu gon ctia phan tmg hoa hoc nao sau day?
A. H,S0, + BaCl, — BaSO, + 2HCI B. 3HCI + Fe(OH); — FeCl; + 3H,0
C. NaOH + NaHCO;3; — Na,CO; + H,O D. H,SO4 + 2KOH — K,SO4 + 2H,0

Huéng dan giai
Cac phwong trinh ion rut gon:
A. Ba™ +S0O; —BaSO, |
B. Fe(OH), +3H" —Fe™* +3H,0
C. OH™ +HCO; - CO;” +H,0
D. H"+OH —»H,0
Dap an D.

Cau 3. Cho cac phan tng hoa hoc sau:

(1) (NH4)2804+ B8C12 —> (2) CUSO4 + Ba(NO3)2 —>

(3) Na,SO4 + BaCl, —» (4) H,SO,4 + BaS0O3 —»

(5\) (NH4)ESO4 =+ Ba(OH)z —> (6) Fez(SO4)3 + Ba(N03); —>
D3y gom cac phan tmg c6 cung mot phirong trinh 1on thu gon la:

A.(1),3), (5), (6). B.(3), 4), (5), (6).

C.(2).(3). 4. (6). D. (1), (2), 3), (6).

Huéng din giai
Cac phwong trinh ion rut gon:
(1) Ba"" +SO; —BaSO, ¥

(2) Ba™ +S0.” —»BaSO, ¥



(3) Ba™ +SO%” »>BasO, |

(4). BaSO, +2H" +S0;” > BaSO, {+S0, T+H,0

(5) Ba®* +SO;” +NH] + OH™ > BaSO, \ +NH, T +H,0
(6) Ba®* +SO;” »BaSO, |

DPap an D.
Ciu 4. Ton OH" ¢6 thé phan tmg v6i day cac ion ndo sau day?
A.Ba™"; Na";Cl" SO, B. Ca’"; Ba®", NO; CI
C.Fe' ; HCO;5; Zn*" :NH," D. Ca*" ; K";NO;-; Ba™
Huéng dan giai
DPap an C.
Cac phuong trinh ion

Fe’* +30H™ — Fe(OH), |
HCO; +OH™ — CO.” +H,0
Zn** +20H" — Zn(OH), ¥
NH; +OH™ — NH, T+H,0

Ciu 5. Céc ion nao sau ddy ton tai dong thoi trong cing mét dung dich ?

A.NH,", H", HCO; va SO~ B. Mg”", Ba®", OH va NO;~

C.Fe*™, Na’, s* vacl D.Cu*", K", SO va NO3~

‘ v Huéng dan gidgi ,

Piéu kién d¢€ cac ion cung ton tai: khong két hop vdi nhau tao két ta, khi hodc dién hi yéu.
A. C6 phan tmg: H' +HCO, —CO, T+H,0
B. C6 phan tmg: Mg®* +20H > Mg(OH),
C. C6 phan tmg: Fe** +20H™ —> Fe(OH), ¥
Chon dap an D.

Ciu 6. DAy gom céc ion cung ton tai dwoc trong cung mét dung dich

A NH, Na', Cl,OH B.Na' H',HCO; ,Cl

C. Mg K', 80,5, cI” D.Ba*, Na' OH ", COs*

Huéng dan giai

A. C6 phan tmg: NH; + OH™ —NH, T +H,0
B. C phan tmg: H" +HCO; > CO, T+H,0
D. C6 phan ttng: Ba’* +CO,”” > BaCO, L
Chon dap an C.
Cau 7. (Khéi B-2014). Dung dich X g6m 0.1 ,mol K+, 0.2 mol Mg2+, 0.1 mol Na+, 0,2 mol CI" va a mol
Y*.Ch can dung dich X thu duwoc m gam mudi khan. Ton Y va giatricuam la

A. SO,* va 56,5. B. CO;* va30.1. C.SO,* va37.3. D. CO;* vad2.1.

Huwéng dan giai



*Piéu kién 14 cac ion ciing ton tai, khéng phan tmg véi nhau, quan sat dap an, ta loai ion COs™ vi xay ra
phan tmg: Mg’ +CO,”” —MgCO, ¥

* Chon Y 1a ion SO4~.

* BTDT. 0,140,2.2+0,1=0,2+a.2-—»a =0,2

* BTKL: m mudi khan= m . +111Mg2+ +m . +m, +m

=0,1.39+0,2.24 +0,1.23 + 0,2.35,5 + 0,2.96 =37,3¢g
Chon dap an C.
Ciu 8. (Khéi B - 2013). Dung dich X chira 0,12 mol Na™; x mol SO4* ; 0,12 mol Cl” va 0,05 mol
NH,". Cho 300 ml dung dich Ba(OH), 0,1M vao X dén khi cac phan ting xay ra hoan toan, loc bo két
tua, thu duge dung dich Y. Co can Y, thu duwoc m gam chét ran khan. Gia tricuam la
A. 7,190 B. 7,020 C. 7,875 D. 7,705.

Huéng dan giai

nBa(OH)2=0,03 mol.
* BTDT. Cho dung dich X: x.2+0,12=0,12+0,05 —>x =0,025
* Cac phuong trinh ion rit gon:

Ba™* + SO;” —»BaSO, J NH; + OH™ —NH, T+H,0
0,025 <~ 0,025 0,05 — 0,05
Con 0,005 Con 0,01
Ba’" :0,005
) ) OH :0,01
Vay dung dich Y gom Na®-0.12 m=m_, +m__+m . +m_ =7,8735¢g
a :0,
Cl:0,12

Chon dap an C.

Cau 9. (bH Khdi B — 2009) Tron 100 ml dung dich hon hop gém H,S0, 0,05M va HCI 0,1M vé1 100
ml dung dich hdn hop gdm NaOH 0,2M va Ba(OH), 0,1M thu dwoc dung dich X. Dung dich X ¢6 pH 13
A 12 B. 1,0 C.12.8 D. 13,0
Huéng dan giai

-0, = 211HZSO +11, =0,02mol

4

{nm s = 0,005mol

0, =0,01mol

=y o T 20 =0,04mol

Ba(OH),

N on =0,02mol o
=0,01mol OH"

5. om),
*Phuong trinh 1on rit gon:
H"+ OH —H,0
0,02 —-0,02
Con 0,02

0,02
—-=0,1M - pOH =—log| OH™ | =1 pH =14 - pOH =13

*| OH™ | =

2



Chon dap an D.

Cau 10. Tron hat dung dich H,SO,4 0,1M va HCI 0,3M vé1 nhitng thé tich bﬁng nhau, thu dugc dung
dich X. Lz"iy 450 ml dung dich X cho tac dung vé1 V lit dung dich Y gérn NaOH 0,15M va KOH 0,05M,
thu dwgc dung dich Z co pH=1. Giatricua V la
A.0,225. B. 0,155. C. 0,450. D. 0,650.
Huéng dan giai

. _ . X . v .. 450
* Lay 450 ml dung dich X, nén thé tich mo1 axit ban dau la BN =225ml

0, =0,0225mol
o —n,, = 2“1{2504 +1y, =0,1125mol

., =0,0675mol

11I\'aOH = OaISVHlOl —
oy = oy F gy == VINO
11KC'H = O}OSanOl OH NaOH EOH

*Phuong trinh 10n rit gon:
H" + OH —-HO

0,02 — 0,02

Con 0,02
* sau phan tmg dung dich ¢6 pH=1 (m61 truong axit, H du)

0,1125-0,2V
* [H] —0,IM =—————=" 5V =0,225(lit)
0,45+V

Chon dap an A.



— 4P _ BAI 4: PHAN UNG TRAO POI ION
N TRONG DUNG DICH CHAT DIEN LI

NK

PHAN BAI TAP TU LUAN:
Bai 1: Viét phwong trinh phéan ti va phwong trinh ion rit gon trong cac trwong hop sau:
a) HCIO + NaOH

P phan (0

b) HCI + Mg(OH),

P phan t0:

d) H,SO4+ NaOH

P phan 0

d) FeS + HCI

P ophan (0

e) NaHCO; + NaHSO..

P o phan (0



Bai 2: Tron 300 ml dung dich ¢6 chita NaOH 0,1 mol/l va Ba(OH), 0,025 mol/l vé1 200 ml dung dich
H,S0, nf‘)ng do x mol/l, thu duoc m gam két tia va 500 ml dung dich c6 pH = 2. Tinh gia tr1 cua m va x.
Coi H,SO,4 va Ba(OH); dién l1 hoan toan ca hai nic.

Huéng dan



BAI 4: PHAN UNG TRAO POI ION
|} TRONG DUNG DICH CHAT DIEN LI

NK

Coal Cands By Con

Bai 1: Viét phwong trinh phén t& va phwong trinh ion rat gon trong cac trwong hop sau:
a) HCIO + NaOH

NaOH + HCIO——NaClO+H,0
Na® +OH™ + HCIO——Na" + CIO” +H,0O

OH™ + HCIO——CIO™ +H,0

b) HCI + Mg(OH),
2HCI + Mg(OH), —>MgCl, +H,0

2H* +2CI™ + Mg(OH), ——>Mg> +2Cl"+2H,0

2H" +Mg(OH), ——>Mg’*+2H,0

d) H2S04+ NaOH
H,SO, +2NaOH—>Na,SO, +2H,0

2H" +SO2” +2Na* +20H ——2Na* +SO; +2H,0

H"+OH ——H,0

d) FeS + HCI
FeS + 2HCl——>FeCl, +H,S

FeS+2H" +2CI" ——Fe’* +2CI +H,S

FeS+2H"——Fe’ +H,S

e) NaHCO3 + NaHSO..

NaHCO, +NaHSO, —>Na,SO, +CO,+H,0



Na™ + HCO] + Na"+H + SOj‘ —2Na" + CO,+H,0
HCO; +H* ——CO,+H,0

Bai 2: Tron 300 ml dung dich c¢6 chita NaOH 0,1 mol/l va Ba(OH); 0,025 mol/l vé1 200 ml dung dich
H,50, n6ng do x mol/l, thu duge m gam két tia va 500 ml dung dich c6 pH = 2. Tinh gi1a tr1 cua m va x.

Coi H,SO, va Ba(OH); dién 11 hoan toan ca hai néc.

Hwéng dan
n =0,03mol
Nt n, ., =0,2x (mol)
Dy, om, = 0,0075mol ¥4
Phwong trinh ion rut gon:
H” + OH" —>HEO g Tt 211]33(0]4)2 =0,03+0,0075.2 =0,045mol
voi
0,045 < 0,045 . =20y o =0,4x(mol)

Duw 0,4x-0,045 (mol)
Sau phan ¥ng: pH=2 (méi trrd'ng axit)

(17 ]=10"M = Ox 0045 0105
Ba’* +S0O; ——BaSO, g =g, 0, =0,0075 (o)
_ voi
0,0075 -  0,0075 N, =i, =0,2x =0,25(mol)

4

m =m,. = 0,0075.233 =1,7475¢g




Bai 3: Cho dung dich hdn hop X gdm HCI IM va AICl; 1,5M. Tinh thé tich dung dich hdn hop NaOH
1M va KOH 2M nhiéu nhét cin diing dé khi cho vao 100 ml dung dich X thi thu dwoc 7,8 gam két tia.

Huwéng dan

{nm =0,1mol {nNaDH =V (mol) 18

Do, =0,15mol |n, . =2V (mol) Havom, =577 73~ 0ol
Phwong trinh ion rat gon:
H" + OH"——H,0 N =Dy Tl =3V mol
0,1——0,1 Vi N, =Ny, = 0,1(mol)

n .. =0,15mol
Al

AP +30H > Al(OH), Vi thé tich dung dich NaOH, KOH nhiéu nhiit nén
0,15—-0,45 — 0,15 AI(OH); bi tan m§t phan.

=0,15-0,1=0,05mol

nAl(oH)3 tan
Al(OH), + OH"—»AlO; +2H,0
0,05 — 0,05

Sl Taco: Y =0,1+0,45+0,05=3V -V =0,2(lit)

Bai 4: Dung dich A c6 chua cac ion sau : Mg2+, Ba’", Ca’", 0,1 mol CI" va 0,2 mol NO3-. Thém V (lit)
dung dich K,CO3 1M vao A dén khi thu dwoc luong két tia lén nhét. V ¢d gid tri bao nhiéu ?

Huéng dan

Phwong trinh ion rit gon:

Mg + CO;” ——MgCO, Mg**
Ba’® + CO;” ——BaCO, Pit{Ba’" < M" :x mol
Ca’* + COJ" > CaCO, Ca™

*BTDT: 2x=0,1+0,2 > x=0,15mol

M+ CO?’ —MCO, |Tacé:n_, =n
0,15—0,15

cc0, ©015=V

Téng quat:




