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I. Ly thuyét trong tam

1. Phan ing cua kim loai kiém véi nudc

Kim loai kiém (nhém IA, trir Fr) phdn (ng rat manh liét véi nudc & nhiét do
thuong, tao thanh dung dich bazo (kiém) va gidi phdng khi hidro.

Phuong trinh téng quat:

2M + 2H20 -» 2MOH + H:7T

Trong dé M la kim loai kiém (Li, Na, K, Rb, Cs).

Giai thich:

e Phan Ung tda rat nhiéu nhiét, cé thé gay né (dac biét vai K, Rb, Cs).

e Dung dich thu dugc la dung dich kiém manh (MOH), lam quy tim héa xanh va

phenolphthalein héa hong.

e Ti lé mol quan trong can nha: NMoH M Hy = M

Vi du minh hoa:

1. Phan Ung cua Natri v6i nudc:
2Na + 2H20 -» 2NaOH + H:1T
Hién tugng: Mau Na tan dan, néng chay thanh giot tron chay trén mat nudc,
c6 khi khong mau (Hz) thoat ra. Dung dich thu dugc lam hong

phenolphthalein.
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2. Phan Gng cua Kali véi nudc:
2K + 2H20 -» 2KOH + H:1
Hién tuong: Phan Gng xay ra manh liét hon Na, nhiét lugng téa ra lam khi H:

sinh ra tu boc chay véi ngon IGa mau tim (mau cda ion K+ khi chay).

Il. Cac phuong phap giai bai todn
1. Phuong phap viét phuong trinh héa hoc (Phuong phap dai sé)
Day la phuong phap co badn nhat, dua vao ti |é cac chat trong phuong trinh héa
hoc da can bang dé tinh toan.
Cac budc thuc hién:
1. Tinh s6 mol cla chat da biét tu dit kién dé bai.
2. Viét va can bang phuong trinh héa hoc ctia phan ing.
3. Dua vao ti 1é mol trong phuong trinh dé suy ra s6 mol cla cac chat can tim.
4. Tinh toan céc dai lugng theo yéu cau (khéi lugng, thé tich, ndng do...).
Vi du: Hoa tan hoan toan 6,9 gam Natri vao nuéc du. Tinh thé tich khi Hz thu
duoc G diéu kién tiéu chuan (dktc).
Giai:
e SO mol Natri: Ny, = 6:9/23 =0,3 mol.
e Phuong trinh héa hoc: 2Na + 2H20 - 2NaOH + H:
e Theo phuong trinh, tilé mol: n, =% n,,_=%*0,3 =0,15 mol.

H2 Na

e Thé tich khi Hz (dktc): V = 0,15 * 22,4 = 3,36 lit.

H
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2. Phuong phap bao toan electron

Phuong phap nay rat hiéu qua cho céc bai todn hon hgp kim loai hoac khi khong

can quan tam dén san pham bazo.

Nguyén tac: Téng s6 mol electron ma chat kh&r nhudong bang téng sé mol

electron ma chat oxi hda nhan.
Ap dung cho phan ung kim loai kiém véi nudc:

e Qua trinh nhuong electron (chat khir l1a kim loai M):

M- M* + le

e Qua trinh nhan electron (chat oxi hda la H20):

2H20 + 2e » 20H- + H:
TU hai qua trinh trén, ta cé moi quan hé guan trong:

n

rle nhuong (tu M) = M

= 2 *
rlenh.'gm 2 H,

Ap dung dinh luat bao toan electron: n,, = 2 * n,. Doi v6i hon hgp nhiéu kim

M

. = *
KEm loai kiém — 2 My,

loai kiém, ta c6: Tong n
Vi du: Cho hén hop géom 2,3g Na va 3,99 K vao nudc du. Tinh thé tich khi H:

thu dugc (dktc).
Giai:

e N a=2,3/23=0,1mo|.

N

en,=39/39=0.1 mol.
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e TGNg s6 mol electron nhuong = n gt N = 0,1+0,1=0,2mol.

N
e Ap dung bao toan electron: Téng n, nhudng — 2 * n.,.
— — * — =
e =>0,2=2 n, =>n, 0,1 mol.

e Thé tich khi Hz (dktc): Vl_|2 =0,1*22,4 = 2,24 lit.

3. Phuong phap bao toan khéi luong

Phuong phap nay thuong dung dé tinh khoi lugng dung dich sau phan tng hoac

cac dai lugng lién quan.

Nguyén tac: Tong khoi lugng cac chat tham gia phan Ung bang tong khoi

luong cac san pham tao thanh.
Cong thuc ap dung:

m + m

Myim loai i My.0 (phan ung) = "moH H:

Pac biét, khoéi lugng dung dich sau phan (ng dugc tinh bang:

Myd sau phan ung = Miim loai \ mdung dich ban dau ~ My hi/két taa
Trong truong hop nay: mdd sau phan ung = mkim loai v mHzO (ban dau) - m
H:

Vi du: Hoa tan hoan toan 8,5 gam hon hgp Na va K vao 100 gam nudc, thu
dugc dung dich X va 3,36 lit khi Hz (dktc). Tinh néng do phan tram cula dung

dich X.
Giai:

en, = 3,36/22,4=0,15 mol =>m

H = 0,15*2 = 0,3 gam.

H2
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= mh(’)n

Ap dung bdo toan khaéi lugng dé tinh khéi luong dung dich X: Myq x

+ m -m, = 8,5+ 100-0,3 =108,2 gam.

hop kim loai H20 H

e Bao toan nguyén t6 M (Na, K) va nhédm OH: Non- = Nkim Jogt

Bao toan electron: n, . .=2%*n, =2%*0,15 =0,3 mol.
kim loai H2

=>Ngy- = 0,3 mol.
e Khéi lugng chat tan trong X (hon hop NaOH va KOH) la: M st tan = Mkim loai

+m., =85+0,3*17 = 13,6 gam.

OH-

e NONng do phan tram cula dung dich X: C% = (m ) *100% =

chat tan / mdd X
(13,6 /108,2) *100% = 12,57%.

I1l. Cac dang bai tap thuong gap

Dang 1: Bai toan mét kim loai kiém tac dung véi nudc

Day la dang co badn nhat, dp dung truc tié€p cac cong thic va phuong phap da
néu & trén.

Vi du: Cho m gam Kali vao 200 gam nudéc thu dugc dung dich c6 néng do 5,3%.
Tinh gia tri cua m.

Giai:

Goi s6 mol Kali la x (mol) => m = 39x.

Phuong trinh: 2K + 2H20 —» 2KOH + H2

Theo PT: ne =xmol; n, = 0,5x mol.

OH H2

m =56x:m,, =2*0,5x = x.

KOH H2
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=m, + m -m,, = 39x + 200 - x

e Khoi lugng dung dich sau phan ung: M4 K H.0 H,

= 38x + 200.

e NONng do phan tram: C% = (m *100% = (56x / (38x + 200)) * 100

koH ! Myq)
=5,3.

e Gidi phuaong trinh: 5600x = 5,3 * (38x + 200) => 5600x = 201,4x + 1060

=> 5398,6x = 1060 => x = 0,196.

Vay m = 39 *¥0,196 = 7,64 gam.
Dang 2: Hon hop kim loai kiém tac dung véi nuédc

Véi dang nay, nén st dung phuong phap bdo toan electron hoac phuong phap

trung binh dé€ giai nhanh.

Vi du: Hoa tan hoan toan 10,1 gam hén hgp hai kim loai kiém & hai chu ki lién

ti€p vao nudc du, thu dugc 3,36 lit khi Hz (dktc). Xac dinh tén hai kim loai.

Giai:

n,, = 3,36 /22,4 = 0,15 mol.

e Goi cong thic chung cuda hai kim loai la M.

e Bao toan electron: Ny = 2% Ny, = 2 *0,15 = 0,3 mol.

e Khéi lugng mol trung binh cdia hon hgp: M = m /n =10,1/0,3

hén hgp ' " 'hon hop

=~ 33,67 g/mol.
e Vi hai kim loai ki€m & hai chu ki lién tié€p, ta c6: M1 M Mz,

e => M1 33,67 Ma.
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e Tra bdng tuan hoan, hai kim loai kiém théa man diéu kién nay la Natri (Na =
23) va Kali (K = 39).

Dang 3: Kim loai kiém tac dung véi dung dich axit

Khi cho kim loai kiém vao dung dich axit, phdn (ng xay ra theo th{ tu uu tién:

1. Kim loai kiém tac dung véi axit truéc: 2M + 2H* - 2M* + H:

2. Néu kim loai kiém con du, nd sé tiép tuc tac dung véi nuée trong dung dich:

2M + 2H20 -» 2MOH + H:

Vi du: Cho 8,5 gam hon hgp gom Na va K vao 200-ml dung dich HCI 1M, sau
khi phdn (ng két thac thu dugc 3,36 lit khi Hz (dktc). Tinh khoi lugng moi kim

loai trong hon hop.
Giai:

= 0,2 mol.

|=O,2*1 = 0,2 mol => Ny

he

n, (téng) = 3,36/ 22,4=0,15 mol.

Phan (ng véi axit: 2M + 2H* -» 2M+ + Hz2. S6 mol Hz tao ra toi da tu axit la n

Hataxit) = 72 " = 0. 1ol

= 0,1 mol, chling té axit da phan irng hét

Vin . (téng) = 0,15 mol > n

H Hz(axit)

va kim loai kiém con du dé phan (ng vai nudc.

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

H2(nudc)

= a mol, N = b mol.

GolnNa

e Ta c6 hé phuong trinh:

1. Khéi lugng hon hop: 23a + 39b = 8,5
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2. Tong mol e nhuong: ng=Npg tTNg=a+t b.

T6ng mol e nhan: n, =2n 2N = 2*0,1 + 2*0,05 = 0,3 mol.

Ha(axit) T “MHa(nude)

=>a+ b =0,3
e Gidi hé phuong trinh: a =0,2va b =0,1.

e Khoi lugng moi kim loai:
Myy = 0,2*23 =4,6 gam.

m, = 0,1 *39 = 3,9 gam.
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