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LUYEN TAP TiINH CHAT CUA KIM LOAI KIEM, KIM LOAI KIEM
THO VA HOP CHAT CUA CHUNG

1. Tom tat ly thuyét

1.1. Vi tri cha kim loai kiém, kiém thé trong Bang hé théng tuan hoan va cau hinh

electron

- Kim loai kiém:

+ Vi tri trong bang tuan hoan: nhém IA

+ CAu hinh electron I1&p ngoai cung: nst

+ Tinh chéat héa hoc dac trung: Cé tinh khir manh nhat trong cac kim loai
M—M"+e

+ Piéu ché: bién phan mudi halogen néng chay

2MX (dpnc) — 2M + X;

- Kim loai kiém tho:

+ Vj tri trong bang tuan hoan: nhém IIA

+ Céu hinh electron |&p ngoai cung: ns?

+ Tinh chéat héa hoc dac trung: Cé tinh khir manh chi sau kim loai kiém
M — M?* + 2e

+ Diéu ché: MX; (dpnc) — M + X2

1.2. M6t sé hop chat quan trong cta kim loai kiém, kiém thé va Nwéc cieng
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NGOH a Bazo manh
NaOH — Na* + OH™

+ Axit
= Khéi niém NdHCOJ € +Bazo

Tam thoi - - - 2N3HC03 [_") Na:co:; + CD:T + Hzo
@HOP CHAT KL KIEM

Vinhelu = Phén loai - - }3
P .
Todn phén NUOC CUNG NQJCOJ @ Mudi cia Axit yeu
L + KL, Axit, Bazo, Mugi,...
Ket tla

Phuong phap lém mém

Tio 8o KNO, o 2KNO, —— 2KNO, + 0,1

Chira Ca™ v Mg™

LUYEN TAP KL KIEM-KIEM THO

Bazo manh

€0, + Ca(OH), » €aCOv +H,0

Ca(OH), ©

€aC0; o CaC0; — %€, 40+ C0,"

[EIHGP CHAT KL KIEM THO ]o Ca(HCO,), o Ca(HCO,), o CaC04} +00, + H,0
Thach cao song : CaS0,.2H,0
CaS0, 0‘ Thach cao nung : CaSO,.H,0
‘ Thach cao khan : CaS0,

2. Bai tap minh hoa

2.1. Dang 1: Nwéc cing va lam mém nwéc cirng

Bai 1: Phat biéu nao sau day dang?

A. Nuwée cieng 1a nwéde c6 chiva cac mudi CaClz, MgCla, ...

B. Nwéc mém la nuwdc co chlra it hodc khéng chira cac ion Ca?*, Mg?*
C. Nudrc trong tw nhién déu la nwéc cing vi ¢d chira cation Ca?*, Mg?*
D. Nwéc khoang déu la nwéc clirng

Hwéng dan giai

Nw&c chira nhiéu ion Ca?* va Mg?* dwoc goi la nwdc cirng
Phan loai:

- Nwérce co tinh clrng tam thoi: Ca(HCOs3), va Mg(HCOs)2

- Nwée c6 tinh cirng vinh ctru: mudi SO42, Clclia Caz+ va Mgz«
- Nwéc ¢ tinh cirng toan phan : tam thei + vinh clru

— bap anB

2.2. Dang 2: H6n hop kim loai kiém, kiém thé, nhém tac dung v&i nwéc
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Phwong phap

Cho kim loai kiém, kiém thd vao nwéc thu dworc dung dich chira ion H*
Phwong trinh phan &rng

M+ HO - M*+ OH + 1/2 H»

M + 2H20 — M?* + 20H" + H»

Nhan thay: noon™ = 2np2

Néu c6 kim loai Al thi OH- tac dung va&i Al

Al + H0O + OH" — AlO2 + 3/2H>

Bai 1: Cho 2,22 gam hén hop kim loai gébm K, Na va Ba vao nwéc dwoc 500ml dung dich X

c6 pH = 13. C6 can dung dich X dwoc m gam chat rdn . m Ia:
A. 4,02
B. 3,42
C. 3,07
D. 3,05

Hwéng dan giai

TacOpH=13=>pOH=14-13=1

= [OH]=0,1M = now = 0,1 . 0,5 = 0,05 mol

Ap dung dinh luat bao toan khéi lvong:

Ta €0: Mpazo) = Mkim loai) + Mon” = 2,22 + 0,05 .17 = 3,07 g
—DbapanC

Bai 2: Chia hén hop X gdm K, Al, Fe thanh 2 phan bang nhau:

- Cho phan 1 vao dung dich KOH dw thu dwoc 0,784 lit khi H2 (dktc).

- Cho phan 2 vao mét lwong H20 duw thu duoc 0,448 lit khi H (dktc) va m gam hén hop kim
loai Y. Hoa tan hoan toan Y vao dung dich HCI dw thu dwoc 0,56 lit khi Hz (dktc).

Khéi lwong tinh theo gam ca K, Al, Fe trong méi phan hén hop X 1an lwot 1a:
A. 0,39; 0,54, 1,40

B. 0,78;0,54; 1,12
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C. 0,39; 0,54; 0,56
D. 0,78; 1,08; 0,56

Hwéng dan giai

Ta thay lwgng Hz sinh ra khi tac dung véi H20 it hon so véi lwong Ha khi tac dung véi KOH
= Khi tac dung v&i H20, Al con dw

Goi s6 mol K, Al, Fe trong mbi hop lan luot 1a: x, y, z (mol)

nH2 = 2x = 0,02 = x = 0,01, thay vao (1) = y = 0,02

H6n hop Y gdm Al dw va Fe phan &ng véi HCI

Nalde =Y — X = 0,01 mol

NH2 = 1,5NA140 + NFe = 0,025 = 2 = 0,01

Vay mk = 0,399g; ma = 0,549; mre = 0,569

—Pbap an C

2.3. Dang 3: Bai toan vé tinh lwéng tinh ctia nhdm, hep chéat cda nhém

Phwong phap

- Al, Al,Og3, Al(OH)3 ngoai tac dung véi axit con cé kha nang phan (rng véi dung dich kiém.,

- Khi cho mubi AI3* tac dung véi dung dich kiém, tuy theo ti & mol ma phan &ng xay ra theo

thir tuw:

Al + 30H- — AI(OH)s (1)

Néu OH- du tiép tuc xdy ra phan t&ng:

Al(OH)3 + OH" — AIO2" + H20 (2)

- Dung dich muéi ¢6 kha nang tac dung véi axit tao két tua:

AlO2 + H* + H2O — AI(OH)s3

Cac dang bai thwong gap:

- Néu tinh dwoc tile=T

+ T <3 = AI¥* du = chi xay ra phan tng (1) va tao két tia non = 3n|

+ T 2 4= OH" dw sau phan &ng (1) va du hodc dw phan (ng (2) do do két tia bi hoa tan hét,
khong tao két tha
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+3 < T <4 = Xay ra ca phan (rng (1) va (2): Két tla tao ra & phan (ng (1) va bj tan 1 phan

& phan &ng (2) now =4nat - n|

- Néu bai toan cho n| va nad*

+n| = na®" = Chi xay ra phan &ng (1)

+n| #na®*

TH1: AI¥* dw, chi xay ra phan &ng (1) = now = 3n|

TH2: OH" dw sau phan (rng (1) = xay ra phan t&ng (2) va két ta bj hoa ton 1 phan
- Khi cho ttr tir OH- vao dung dich AlI**, dwa vao sb liéu va hién twong dé xét cac trwdng hop
trén dé giai toan

Chay:

+ Lwong OH- 1&6n nhat khi OH" dw va hoa tan két tha:

Now =4na" - n|

+ Lwong két tha I&n nhét khi két tda sinh ra chwa bi hoa tan:

nl = na’*

+ Khi cho ttr tir H* ( hoac suc khi CO2) vao dung dich chira AlO2 ( hay Al(OH)4) thi cac phan

(rng xay ra theo th tw

AIOz + H* + H20 — AI(OH)s (3)

Sau d6é H* dv xay ra phan rng:

AI(OH)s + 3H* — AI®* + 3H,0 (4)

Tuy vao i 1& sé mol ctia AIO2" va H* ma c6 thé két tha lai hodc tao két tlia va két tda tan
+ Néu AlO2 dw = Chi xay ra phan &ng (3)

ne*=n|

+ Néu H* du, tao két tia rdi két tha lai tan mot phan = Xay ra ca phan tng (3) va (4)
NH* = 4naio2 - 3n|

Bai 1: Cho V (lit) dung dich Ba(OH)2 0,5M vao 200ml dung dich AI(NO3)3 0,75M thu duwgc
7,89 két tha. Vay gia tri ctia V la:

A.0,3va 0,6
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B.0,3va0,7
C.0,4va0,8
D.0,3va0,5

Hwéng dan giai

n| = naionyz = 7,8/78 = 0,1 mol

na®t=0,75.02=0,15#n]

= TH2: AI** dv ; now = 3n| = 0,3= ngaoon)2 = 0,15=> V =0,3

= TH2: OH" dw hoa tan mot phan két tha

Now = 4na®* -n| =0,5 = Neaor)2=0,25=>V =0,5

—Dbap anD

Bai 2: Cho tw tr 0,7 mol NaOH vao dung dich chira 0,1 mol Al2(SO4)3. S& mol két tha thu

duoc la:
A.0,2
B. 0,15
C.01

D. 0,05

Hwéng dan giai

na®t = 0,2

Now : Na®*=0,7:0,2=3,5

= Tao két tia Al(OH)3 va két tia tan moét phan

Now = 4na®*-n| =>n| =4.0,2-0,7=0,1 mol

. PapanC

2.4. Dang 4: Bai toan CO,, SO, tac dung vé&i dung dich bazo

Phwong phap

OH + CO2 — CO3? + H20 (1)

OH + CO2 —» HCO3 (2)
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Lap ti s6: K= nCO2 : nNaOH

Néu : K = 2: Chi tao mubi cacbonat (CO3?), chi xdy ta phan &ng (1)

K < 1: Chi tao axit (HCOz3'), chi xay ra phan rng (2)

1 < K < 2: tao ra hén hop mubi ( HCO3z va COs?) xay ra ca 2 phan tng (1) va (2)

Lwu y: V&i nhirng bai toan khoéng tinh dwoc K, ta phai dwa vao dir kién dé bai dé tim ra kha

nang tao mudi nhu:
+ Hap thu CO2 vao chi dung dich bazo dw = chi tao mubi CO3?
+ Hap thu CO2 dw vao chi dung dich bazo = chi tao mudi HCO3

+ Néu dung dich sau phan trng thém OH-" vao lai sinh ra CO3? ( hodc dun néng ) = Trong
dung dich c6 HCOs:

HCO3 + OH — CO3*
HCO3s — CO3% + CO2 + H20
+ Néu bai toan khéng cho bat ki di¥ liéu nao thi phai chia trworng hop dé giai

Bai 1: Hap thu hoan toan 4,48 khi CO2 & (dktc) vao 500ml dung dich hén hop gbm NaOH
0,1M va Ba(OH)2 0,2M, sinh ra m gam két tda. Gia tri cia m la:

A. 19,70

B.17,73

C. 9,85

D. 11,82

Hwéng dan giai

Nco2 = 0,2 Mol; NoH™ = NNaoH + 2NBaon)2 = 0,25 Mol
1 < now : Ncoz < 2 = Tao hdn hop mudi COs? va HCOz
CO. + OH — HCO5 (1)

X X X

CO; + 20H" — COz? (2)

y 2y y

nc02:X+y:0,2
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NoH =X+ 2y =0,25

= x=0,15;y=0,05

Ba?* + CO3%> — BaCOs

0,1 0,05

= Nea* = Ncoz? = 0,05 = m = 0,05 .197 = 9,85¢
—DapanC

Bai 2: Suc a mol khi CO2 vao dung dich Ca(OH). thu dwoc 3g két tha. Loc tach két tha roi

dun néng nude loc lai thu dwge thém 2g két tha ntra. Gia tri clia a la:
A. 0,05 mol
B. 0,06 mol
C. 0,07 mol
D. 0,08 mol

Hwéng dan giai

Ncacos ltc dau = 0,03 mol

Pun thém nwéc loc lai thu dwoc két tia — trong dung dich c6 mudi HCO3
Ncacos thém = ncos? = 0,02

2HCO3 — CO3% + CO2+ H20

0,04 0,02

B&o toan C: nCO2 = Ncacos lic dau + Nxcos = 0,03 + 0,04 = 0,07 mol
—DbapanC

2.5. Dang 5: Bai toan vé mudi cacbonat

Phwong phap

V6&i mubi cacbonat ta thuwéng gap hai dang bai:
- Phan &rng nhiét phan:
2HCO3 — CO3z* + CO2 + H20

M(COs3)2 — MO + CO2
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- Phan &ng trao déi (v&i axit — khi; véi mubi — két tda)

Chay:

- Khi cho ttr tr HCI vao hén hop mudi cacbonat va hidrocacbonat phan trng xay ra theo trinh
tw:

Pau tién: H* + CO3> — HCOg

Sau dé: H™ + HCO3” — CO2 + H20

- Khi cho ttr ttr hdn hop mudi cacbonat va hidrocacbonat vao dung dich HCI, xay ra ddng

thei theo dung ti 1& ctia 2 mubi dé tao khi CO>

Bai 1: Nho tir t tirng giot dén hét 30ml dung dich HCI 1M vao 100ml dung dich chwa
Na2CO3 0,2M va NaHCO3 0,2M, sau phan rng thu duwoc sd mol CO: la:

A. 0,03
B. 0,01
C. 0,02
D. 0,015

Hwéng dan giai

Nuel = 0,03 mol; Nna2CO3 = 0,02 mol; Nnarcos = 0,02 mol

Khi cho tr ttr HCI vao dung dich xay ra phan (rng theo th tuw:
H* + CO3* — HCOgs

0,02 0,02 0,02 (mol)

nu* con = 0,01 mol; Nhecos? = 0,02 + 0,02 = 0,04 mol

H* + HCO3z — CO2 + H20

0,01 0,04

= Ncoz2 = Ny = 0,01 mol

—Dbap anB

Bai 2: Nho tir tiv 200ml dung dich X (K2CO3 1M va NaHCO3 0,5M) vao 200ml dung dich HCI
2M thi thé tich khi CO- thu duoc la:

A. 4,48 lit
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B. 5,376 lit
C. 8,96 lit
D. 4,48 lit

Hwéng dan giai

Nco3z? = 0,2 mol; Nxcoz” = 0,1 mol; ny* = 0,4 mol
Ncos® : Nhcos = 2:1
= 5H* + 2C0O3% + HCO3s — 3CO; + 3H20

04 02 01
= H* hét; ncoz = 3/5 nu* = 0,24 = Vcoz = 5,376 lit
— bap an B
2.6. Dang 6: Phan wng nhiét nhém (Cho bét Al tac dung vé&i oxit kim loai)
Phwong phap
2yAl + 3MOy — yAl203 + 3Xm
M 1a céc kim loai c6 tinh khir trung binh va yéu
Thuwdong gap: 2yAl + 3FexOy — yAl203 + 3xFe
Céc trwong hop ¢ thé xay ra:

- Hiéu suat phan ng H= 100% ( phan (rng xay ra hoan toan) . Néu cho san pham tac dung

v&i dung dich kiém ¢ Ha thoat ra, thi s&n pham c6 Al dw, Fe va Al,O3

- Néu H < 100% ( ph&n &rng khéng hoan toan). Khi dé hén hop sau phan trng gébm: Al, FexOy,
Al,Os3, Fe.

Bai 1: Nung hén hop gdm 10,8g Al va 16,0g Fe203 (trong diéu kién khéng c6 khéng khi),

sau khi phan &ng xay ra hoan toan thu dwoc chéat ran Y. Khéi lwgng kim loai trong Y la:
A. 5,69

B. 22,49

C. 11,29

D. 16,69

Hwéng dan giai
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Nai = 0,4; Nre203 = 0,1 mol

2Al + Fe203 — Al2O3 + 2Fe

= Nalgew =0,4-0,2 =0,2 mol

=Nre = 2 NFe203 = 0,2

=Mk = Ma + Mre = 0,2.27 + 0,2.56 = 16,69
— DPap anD

Bai 2: D6t néong mot hdn hop gébm Al va Fez0s (trong diéu kién khong cé khong khi). Néu
cho nhirng chéat sau phan &ng tac dung véi NaOH dw sé thu dwoc 0,3mol Hz; con néu cho

tac dung v&i dung dich HCl dw sé thu dwoc 0,4 mol H,. Vay sd mol Al trong hén hop X la:
A.0,3

B.0,4

C.0,25

D.0,6

Hwéng dan giai

Cho hén hop sau phan &ng tac dung v&i NaOH — Ho
= Trong hdn hop cé Al dw; na = 2/3ni2 = 0,2 mol
Cho tac dung véi HCI: nh2 = 3/2 nai + NFe= Nre = 0,1 mol
Fe203 + 2Al — Al203 + 2Fe
0,1« 0,1 ( mol)
= na=0,2+0,1=0,3mol
— Dbap an A
3. Luyén tap
3.1. Bai tap tw luan

Cau 1: Hén hop rdn A gdbm Ca(HCOs3); CaCOs; NaHCO3; Na,COs. Nung A dén khéi lwong

khéng dbi dwoc chat ran B gém?

Cau 2: Cho céac chat: Na,COs; NaHCOs; NaHSO4; HCI; BaCly; CuO; Fe. Sé cép chét co thé

tac dung tryc tiép v&i nhau & nhiét d6 thuwong 1a?
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Cau 3: Hoa tan hoan toan 14,52 gam hén hop X gém NaHCO3, KHCO3 va MgCO3 bang
dd HCI dw, thu dworc 3,36 lit khi CO2 (dktc) va dd chira m gam mubi KCI. Gia tri cia m 187

Cau 4: Hap thu hoan toan 3,36 lit khi CO; (dktc) vao dung dich chtva 0,15 mol NaOH va

0,1 mol Ba(OH)_2, thu dwoc m gam két tha. Gia tri cia m 1a?

Cau 5: H6n hop X gdbm Na, Ba, Na2O va BaO. Hoa tan hoan toan 131,4 gam X vao nwéc,
thu dwoc 6,72 lit khi H2 (dktc) va dung dich Y, trong dé c6 123,12 gam Ba(OH).. Hap thu
hoan toan 40,32 it khi CO2 (dktc) vao Y, thu dwgc m gam két tha. Gia tri cia m 1a?

3.2. Bai tap trac nghiém

Cau 1: D& bdo quan cac kim loai kiém, c6 thé thwc hién cach nao sau day ?
A. DBé trong lo thay tinh cé khong khi nhwng day nap kin.

B. Ngam trong ancol nguyén chét.

C. bBé trong lo thay tinh c6 chat hut &m va d&t trong bong téi.

D. Ngam trong dau hda.

Cau 2: Mot loai nwée clrng tam thoi chira ion Ca?*. Cé can 100 ml dung dich nwéc clirng
nay thu dwoc 156,8 ml CO; (dktc). Dé loai b tinh clirng tam thoi clia 1 lit nwdc cling nay

can dung téi thiéu sé ml dung dich NaOH 0,1M la:
A 140 ml.

B. 700 ml.

C. 70 ml.

D. 1400 ml.

Cau 3: Cho 7,1 gam hén hop gdm mét kim loai kiém X va mét kim loai kiém thd Y tac dung

v&i lwveng dw dung dich HCI loang thu dugc 5,6 lit khi. Hai kim loai X, Y c6 thé la:
A KvaBa

B. Kva Ca.

C. Na va Mg.

D. Li va Be.

Cau 4: Hoa tan 46 gam mét hén hop Ba va hai kim loai kiém A, B thudc hai chu ki ké tiép

nhau vao nuwéc thu dwoc dung dich C va 11,2 lit khi (dktc). Néu thém 0,18 mol Na>S04 vao
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dung dich C thi dung dich sau phan (rng van chuwa két tia hét Ba. Néu thém 0,21 mol
Na>S0O4 vao dung dich C thi dung dich sau phan &ng con dw Na>SO.. A va B la:

A. Liva Na.
B. Na va K.
C. KvaRb.
D. RbvaCs.

Cau 5: Hoa tan hoan toan 8,94 gam hén hop gém Na, K va Ba vao nuwéc thu dwoc dung
dich X va 2,688 lit khi H2 (dktc) . Dung dich Y gdm HCI va H2S04 c6 ti Ié mol twong (ng: 4:

1. Trung hoa dung dich X b&i dung dich Y, tdng khdi lwong cac mubi dwoc tao ra la:
A. 13,7

B. 12,78

C. 18,46

D. 14,62

4. Két luan

Sau bai hoc can nédm:

e Tinh chét cta kim loai kiém, kim loai kiém thd.

e Kinang giai cac bai tap va cac dang toan quan trong.
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