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LUYEN TAP AXIT, BAZO' VA MUOI VA PHAN (PNG TRAO POI
ION TRONG DUNG DICH CAC CHAT DIEN L|

1. Tém tat ly thuyét

¥ Tan e trong nude.

¢ Wanlrao *{“Lm'm“"i)]

B1: CaCO; + 2HCl — CaCly + CO;T + Ha0
B2:CaC0, +2H* + 20 —Ca™ 4261 +€0, T+H,0
B3:CaC0, +2H" —>Ca™ +€0, T 4H,0

1. Tgo chit két iz: Ca* +C0F —CaC0,
2.Tao chit khi: HCO; +H'—0, 4,0
3.Tgo chit dién li yéu: ' +OH —H,0

<1 chit dién i yéu (khi phz loing a ting)
2, HsPO, CHCOOH, HySCs, AI(OH)s..

v Catiom:Na™, K, NH; : tantdt

Li*: tan tdt trir LisPO,

v Anion: NO;,CH,C00" : tan tit

OH" S :tan <IN:‘,K’,N;‘,(‘.V
Ca™ Sr* Ba”

€, BrI": tantriy Ag',Pb*

€05, S07, 5i0; : khdng tan

SO7 : tan triy Ba%, Ca?, Sr%, Pb2+

PO} : khong tan trirNa* K NH;

a MY Phinli H: HOl— "+
Cho H': AP +iH,0-— AI(OH* +iH"
g

Tinh 185

N

a Bm-Y Phénli OH": NaOH—Na' +0H
Nhdn He : CH,C00" +H,0 —CH,COOH+OH™

y

* Mui trung hoa tao béi axit manh va bazo yéu - méi trrdmg axit (pH<7):
Fe(NO,),—>Fe™ +3N0; (NH,), S0, —2NH; +50}
Fe® +iH,0 —Fe(OH)* +iH* NH; = NH, +H"

> Lutngtinki<> Phiningti i OF
Khong thay ddi 8 OXH

1. AL,03, Al(OH)3, Zn0, Zn(OH)z, Crz03, Cr(OH)s, Pb(OH)z,
Sn(OH)z, Cu(OH)2

2. HCO; HSO; H, PO HPO? HS'

3. (NHi):COs, CHiCOONH...

4. Amino axit

5 H0

+  Mudi trung hoa tao b axit yéu va bazo manh-» mdi trudmg bazo (pH>7):
Na;C0;—2Na* +C0%

00 +H,0 —HCO; +0H"

Mafi axit

*+ Mubi trung hda tao béi axit manh va bazo' manh— pH=7: ! Miﬂl . i ;
VD: NaCl, K;S04, Ba(NO3)z... Big< Tyomitringarit HSO;—H'+507 é“wmmm}:ﬂlﬁw
*+ Mubi trung hda tao béi axit y&u va bazo yéu- pH = 7: Laait L chit g b HCO; 401 —3C0} +H,0
VD: (NHg)2C03... HCO; +1'—00, +5,0

Hinh 1: So’ d6 tw duy Hoéa hoc "Sv dién Ii"
- Axit & chét khi tan trong nwédc phan li raion H*
- Bazo la chét khi tan trong nwéc phan li ra ion OH-

- Hidroxit luwdng tinh 1a chat khi tan trong nwéc vira cé thé phan li theo kiéu axit, viva co

thé phan li theo kiéu bazo'.
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- Hau hét cac mudi khi tan trong nwéc phan li hoan toan thanh cation kim loai (hodc NH4")

va anion gbc axit.

- Néu gbc axit con chira hidro axit thi n6 sé tiép tuc phan li yéu ra cation H* va anion gbéc

axit.
2. Bai tap minh hoa
2.1. Dang 1: Chéat dién |i - Phwong trinh dién |li — Néng dd cac ion trong dung dich

Bai 1: Cho cac chét sau: NaCl; HF; CuSQOa; NaOH; Mg(NOs)2; HsPO4; (NH4)3sPO4; H2COs3;
ancol etylic; CH3COOH; AgNOs; Glucozo; glyxerol; Al(OH)3; Fe(OH)2; HNOa.

Xac dinh chét dién |li manh, chét dién li yéu, chat khong dién 1i? Viét phwong trinh dién li cia

céac chat (néu cé).

Hwéng dan giai

- Chét dién li manh: NaCl; CuSO4; NaOH; Mg(NO3)2; (NH4)3sPO4; AgNOs; HNOs.
Phwong trinh dién Ii:

NaCl — Na* + CI

CuSO4 — Cu?* + SO4*

NaOH — Na* + OH"

Mg(NQOgz)2 — Mg?* + 2NO3"

(NH4)3POs — 3NH4" + PO4*

AgNO3 — Ag* + NO3z

HNOsz — H* + NOz

- Chét dién li yéu: HF; H3PO4; HoCO3s; CH3COOH; Al(OH)3; Fe(OH)..
Phuwong trinh dién li:

HF =2 H*+ F

CH3COOH = CH3COO" + H*

HsPO4 = H* + HPO4

Al(OH)3 = AP + 30H-

HoPO4- = HY + HPO42'
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H2COs = H* + HCOs

HPO42- = H* + POs*

HCOs- = H* + COs?

Fe(OH)2 = Fe?* + OH

- Chéat khong dién li: Glucozo; glyxerol; ancol etylic.

Bai 2: Tinh néng d& mol/lit clia cac ion c6 trong dung dich sau:

a. Hoa tan 4,9 g H2SO4 vao nuwéc thu dwgc 200 ml dung dich.

b. Tron 1an 500 ml dd NaOH 1 M véi 200 ml dd NaOH 30% (d = 1,33 g/ml).
c. Trén 200ml dd Ca(NO3)2 0,5 M véi 300 ml dd KNO3 2M.

d. Tron 100 gam dung dich Fe2(SOa4)3 4% (d=1,25 g/ml) v&i 120 ml dung dich FeClz 0,1 M.
e. Dung dich HNO2 1 M, biét a = 1,2%.

Hwéng dan giai

a) S6 mol H.S04 1a: n2S04 = 4,9/98 = 0,05 mol

Cwm(H2S04) = 0,05/0,2 = 0,25 (M)

Phwong trinh dién li: H2SOs — 2H* + SO4>

Néng dé cac ion trong dung dich 1a: [H*] = 0,5 M; [SO4%2] = 0,25 M
b) 500 ml dd NaOH 1 M cé s6 mol 1a 0,5 mol

200 ml dd NaOH 3% (d = 1,33 g/ml) ¢6 sb mol la: 3.200.1,33/40.100 = 0,2 mol
Noéng d& NaOH sau khi tron 1a: (0,5+0,2) : (0,5+0,2) = 0,1 (M)
Phuwong trinh dién li: NaOH — Na* + OH"

Noéng dé cac ion trong dung dich 1a: [Na*] = 0,1 M; [OH]=0,1 M
c) Sé mol Ca(NOs)2 la: ncaos)2 = 0,5.0,2 = 0,1 mol

Phwong trinh dién li: Ca(NOs)2 — Ca?" + 2NOs’

S6 mol KNOs 1a: ninos = 0,3.2 = 0,6 mol

Phwong trinh dién li: KNOz — K* + NOz

Néng dé cac ion trong dung dich sau khi tron la:
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[Ca?*] =0,1/0,5 = 0,2 M; [K*] =0,6/0,5 = 1,2 M; [NOz7] = (0,2+0,6)/0,5=1,6 M
d) S6 mol Fez(SO4)s la: Nre2(SO4)s = 4.100/100.400 = 0,01 (mol)

100 gam dung dich Fe2(SOa4)3 4% c6 thé tich 1a V = 100/1,25 = 80 ml

Phwong trinh dién li: Fe2(SO4)3 — 2Fe®" + SO4>

Sé mol ctia FeCls Ia: neeciz = 0,12.0,1 = 0,012 (mol)

Phwong trinh dién li: FeCl; — Fe3* + 3CI-

Néng dd cac ion trong dung dich sau khi tron la:

[Fe®1=0,32/0,2 = 1,6 M; [SO4*] = 0,01/0,2 = 0,05 M; [CI] = 0,036/0,2 = 0,18 M
Phwong trinh dién i

HNO, = H* + NO»

Ban dau: 1 0 oM
Dién ly: 10 — a — aM
Sau dl: l-a — a — aM

Néng dé cac ion trong dung dich l1a: [H*] = 0,012 M; [NO2] = 0,012 M
2.2. Dang 2: Bai tap phan trng trao d6i ion trong dung dich
Dung dich X chira cac ion: Fe3*, SO4%, NH4*, CI-. Chia dd X thanh hai phan bang nhau:

- Phan 1: tac dung v6i lwong dw dd NaOH, dun néng thu dwoc 0,672 lit khi (dktc) va 1,07

gam két tda.

- Phan 2: tac dung véi lwvong du dd BaClz, thu dwoc 4,66 gam két ta. Tong khdi lwong cac
mubi khan thu dwoc khi ¢6 can dd X la (qué trinh ¢d can chi cé nwdc bay hoi)

Hwéng dan giai

NnHa' = Nnks = 0,672/22,4 = 0,03 mol

Nee®™ = 1,07/107 = 0,01 mol; nsos? = 4,66/233 = 0,02 mol

Ap dung dL b&o toan dién tich: 3.0,01 + 0,03 = 2.0,02 +x = x = 0,02
m = 0,01.56 + 0,03.18 + 0,02.96 + 0,02.35,5 = 3,73 gam

Khéi lwgng mubi khan trong dung dich X: 3,73.2 = 7,46 gam

2.3. Dang 3: Phwong phap, cach tinh pH
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a. PH vé&i axit, bazo manh

Trén 10g dung dich HCI 7,3% vé&i 20g dung dich H2SO4 4,9% roi thém nwéc dé dwoc 100m
dung dich A. Tinh pH cua dung dich A.

Hwéng dan giai

Sé mol HCI 1a nue = (10.7,3)/(100.36,5) = 0,02 mol
Sé mol H2S04 12 n2S04 = (20.4,9)/(100.98) = 0,01 mol
Phuwong trinh dién ly: HCl — H* + CI
0,02 — 0,02 mol
H2S04 — 2H* + SO4*
0,01 — 0,02 mol
Tbng s6 mol H* 1a ny* = 0,02 + 0,02 = 0,04 mol
CM#* =0,04/0,1=04M=pH=0/4
b. PH vé&i axit, bazo yéu

Cho dd hh X gébm HCI 0,01 M va CHsCOOH 0,1M. Biét Ka ctia CH3COOH = 1,75.10°° va bd
qua sw phan li cua nwéec. Gia tri pH cua dd X la:

Hwéng dan giai
Ka = x(0,01+x)/(0,1-x) = 1,75.105 = x = 1,75.10°5 = pH = 1,99

c. Bai toan vé phalodng, phatrén dung dich cac chat dién ly dé dat dwoc pH dinh

trwérce.

Tron 100 ml dung dich ¢6 pH =1 gém HCI va HNO3 v&i 100 ml dung dich NaOH néng dé
a(mol/l) thu dwgre 200 ml dung dich A c6 pH = 12.

a. Tinha
b. Pha loang dung dich A bao nhiéu lan dé thu dwoc pH = 11

Hwéng dan giai

a. ngt = 0,01 mol; nox = 0,1a mol
Ta co: H* + OH — H20 (Sau phan &rng pH =12 = dw bazo)

Ban dau 0,01...... 0,1a
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Pw 0,01...... 0,01

Sau pv 0........0,01-0,1a

(0,01-0,1a) : (0,1+0,1) = 0,01 = a= 0,08 lit

b. s6 mol NaOH du: now = 0,002 mol

Goi x la thé tich nwdc thém vao.

Dung dich sau pha loéng c6 pH = 10 = 0,002/(0,2+x) = 0,001 = x=1,8
Vay can phai pha loang 10 lan.

3. Luyén tap

3.1. Bai tap tw luan

Cau 1: Dung phan &ng trao ddi ion dé tach:

a, ion Mg?* ra khéi dung dich chira cac chat tan Mg(NO3z), va KNO3
b, ion PO4* ra khéi dung dich chira cac chat tan KsPO4 va KNO3

Cau 2: Trong y hoc,dwoc phdm Nabica (NaHCO3) 1a chat dung dé trung hoa bét lwong dw
axit HCI trong da day.

a, Viét PTHH dwéi dang phan t&r va ion rut gon cia phan tng.

b, Néng d6 axit HCI trong da day 0,035M, tinh thé tich dung dich HCI dwoc trung hoa va
thé tich CO2 (dktc) sinh ra khi uéng 0,336g NaHCOs.

Cau 3: Hoa tan 0,887g NaCl va KClI trong nwéce, x ly dung dich thu dwoc bang mét lwong
dw dung dich AgNOs thu dwoc 1,913g két tia. Tinh thanh phan phan trdm ctia mbi chat

trong hén hop.
Céau 4: Cho 400g dung dich H2SO4 49% vao nuwéc dwoc 2 lit dung dich A.
a, Tinh ndng d6 mol ion H* trong dung dich A.

b, Tinh thé tich dd NaOH 1,8M can thém vao dd A dé thu dwoc dung dich c6 pH =1, pH =
7,pH =13

Cau 5: Cho biét gia tri pH cia cac dung dich sau:

Na2COs, KCI, CHsCOONa, NaHSO4, AICls, Naz2S, CeHsONa, NH4Cl. Giai thich?
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3.2. Bai tap trac nghiém

Cau 1: D3y ion ndo sau day chira cac ion déu phan rng dwoc véi ion OH?
A. H*, NH4*, HCO3', CO3*

B. Fe?*, Zn?*, HSO, . SO3s*

C. Ba?*, Mg?*, Al, PO4*

D. Fe®*, Cu?*, Pb?*, HS

Cau 2: lon CO khéng tac dung véi tit ca cac ion thudc day nao sau day?
A. NHz*, K*, Na*

B. H*, NH4+, K¥, Na*

C. Ca?*, Mg?*, Na*

D. Ba?*, Cu?*, NH4*, K*

Cau 3: Dung dich A cé a mol NH4*, b mol Mg?*, ¢ mol SO42 va d mol HSOs'. Biéu thirc nao

duwdi day biéu thj dung sv lién quan gitva a, b, ¢, d?
A.a+2b=c+d

B.a+2b=2c+d

C.at+b=2c+d

D.a+tb=c+d

Cau 4: Day nao sau day gdm céac chat vira tac dung dwoc véi dung dich axit,vira tac dung

v&i dung dich bazo ?

A. Al(OH)s, (NH4)2CO3, NH4ClI

B. NaOH, zZnCl3, Al2O3

C. KHCO3, Zn(OH)2 CH3COONH4
D. Ba(HCOs),, FeO, NaHCOs3
Céau 5: Cho cac nhdm ion sau:
(1) Na*, Cu?*, Cl, OH

(2) K*, Fe?, Cl, SO4*

(3) K*, Ba%*, Cl, SO
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(4) HClz, Na*, K*, HSO4

Trong cac nhém trén,nhirng nhém tén tai trong cung mét dung dich 1a
A. (1), (2), (3), (4).

B. (2), (3).

C. (2), (4).

D. (2).

4. Két luan

Sau bai hoc can nédm:

e Céach viét phwong trinh phan tng trao ddi gitra cac chat dién li dang day dd va dang
ion thu gon
e Van dung kién thirc d& dw doan chiéu hwéng ciia phan (rng trao ddi gitra cac chat

dién li
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