CHUONG 6: KIM LOAI KIEM, KIM LOAI KIEM THO, NHOM
Bai 25: KIM LOAI KIEM VA HQP CHAT
QUAN TRONG CUA KIM LOAI KIEM

A. KIM LOAI KIEM
I - VI TRI TRONG BANG TUAN HOAN, CAU HINH ELECTRON NGUYEN TU
- Thudc nhom IA clia bang tudn hoan, gdm cac nguyén to: Li, Na, K, Rb, Cs va Fr (nguyén t6 phong xa).
- C4u hinh electron nguyén tu:
Li: [He]2s' Na: [Ne]3s! K:[Ar]4s!

Rb: [Kr]5s! Cs: [Xe]6s!
II - TINH CHAT VAT Li
- Mau trang bac va c6 anh kim, dan dién tot, nhiét d6 nong chay va nhiét d6 soi thap, khdi lwong riéng
nho, d6 cimg thap.

- Nguyén nhan: Kim loai kiém c6 cau tric mang tinh thé lap phuong tam khéi, ciu tric twong ddi rong.
Mt khéc, trong tinh thé cac nguy@n tir va ion lién két vai nhau bang lién két kim loai yéu.
III - TINH CHAT HOA HQC
Céac nguyén tir kim loai kiém c6 nang luong ion hoa nhd, vi vay kim loai kiém c6 tinh khir rit manh. Tinh
khir ting dan tir Li — Cs.

M—> M+ le

Trong cac hop chét, cac kim loai kiém c6 sb oxi hoé +1.

1. Tac dung véi phi kim
a. Tdac dung voi oxi

2Na + O,— NaO, (natri peoxit)
4Na + O,— 2Na,0 (natri oxit)

b. Tac dung véi clo

2K + Cl,— 2KCI
2. Tac dung vai axit

2Na + 2HCI — 2NaCl + H,
3. Tac dung véi nude

2K +2H,0O — 2KOH + H,

= Pé bao vé kim loai kiém nguoi ta ngam kim loai kiém trong dau hoa.
IV — UNG DUNG, TRANG THAI THIEN NHIEN VA PIEU CHE
1. Ung dung:
- Duing ché tao hop kim c6 nhiét 46 ngoai cung thap.
Thi du: Hop kim Na-K néng chay ¢ nhiét d6 70°C dung 1am chit trao ddi nhiét trong céc 16 phan tng hat
nhan.

- Hop kim Li — Al si€u nhe, dugc dung trong ki thuat hang khong.

- Cs duoc ding lam té bao quang dién.
2. Trang thai thién nhién

Ton tai & dang hop chat: NaCl (nudc bién), mot sé hop chat caa kim loai kiém ¢ dang silicat va aluminat
c6 & trong dt.
3. Piéu ché: Khir ion cua kim loai kiém trong hop chat bang cach dién phan néng chay hop chét cua
ching.
Thi du:

2NaCl 2% 2Na + Cl,
B. MOT SO HOP CHAT QUAN TRONG CUA KIM LOAI KIEM (giam tai)



Bai 26: KIM LOAI KIEM THO VA HQP CHAT
QUAN TRONG CUA KIM LOAI KIEM THO

A.KIM LOAI KIEM THO
I- VI TRi TRONG BANG TUAN HOAN, CAU HiINH ELECTRON NGUYEN TU
- Kim loai kiém tho thudc nhom ITA ciia bang tuan hoan, gdm cac nguyén t6 beri (Be), magie (Mg), canxi
(Ca), stronti (Sr), bari (Ba) va Ra (Ra).
- C4u hinh electron 16p ngoai cing 13 ns? (n 1a s6 thir tw cta 16p).
Be: [He]2s?; Mg: [Ne]2s?; Ca: [Ar]2s?;
Sr: [Kr]2s?; Ba: [Xe]2s?
II - TINH CHAT VAT Li
- Mau trang bac, ¢ thé dat mong.



- Nhiét d§ nong chay va nhiét do so6i cua cac kim loai kiém tho tuy c6 cao hon cac kim loai kiém nhung
van tuong dbi thép
- Kh01 luong riéng nho, nhe hon nhom (trir Ba). P cling cao hon cac kim loai kiém nhung van tuong
d6i mém.
III - TINH CHAT HOA HQC
- Cac nguyén tir kim loai kiém thd c6 niang luong ion hoa twong dbi nho, vi vy kim loai kiém thé c6 tinh
khir manh. Tinh khir ting dan tir Be dén Ba.
M — M?* + 2e
- Trong céc hop chat cac kim loai kiém thd c6 s6 oxi hoa +2.
1. Tac dung véi phi kim
o 0 +2 2
2Mg + O, — 2MgO
2. Tac dung voi axit
a) Vai HCI, H2SO4 loéng

0 +1 +2 0
2Mg + 2HC| — MgCIZ + H2‘
b) Véi HNO3, H2S04 diic
0 +5 +2 -3
4Mg + 1OHNQJ’(|OaC’)ng)—> 4AMQg(NO3), + NH4NO3 + 3H,0

4|\c}|g + 5H2+SGO4(ﬁae6r> 4K/|ZgSO4 + Hzé + 4H20
B. MOT SO HQP CHAT QUAN TRONG CUA CANXI
1. Cancxi hidroxit
% Ca(OH); con goi la voi t6i, 1a chat ran mau tring, it tan trong nudc. Nudc vdi 1a dung dich
Ca(OH),.
% Hap thy dé dang khi CO:
CO; + Ca(OH),— CaCOs + H,0 = nhén biét khi CO,
< Ung dung rong rai trong nhiéu nganh cong nghiép: san xuat NHs, CaOCl,, vat liéu xay
dung,...
2. Canxi cacbonat
% Chat ran mau trang, khong tan trong nudc, bi phan huy ¢ nhiét d6 cao.
CaCo; £ cao+ COy»

+ Bi hoa tan trong nudc cé hoa tan khi CO,
CaCQ; + CO, + Hy0 == Ca(HCQy),
t

3. Canxi sunfat
% Trong tu nhién, CaSO, ton tai dudi dang mudi ngam nudc CaS0O4.2H,0 goi 14 thach cao
+¢+ Thach cao nung:

CasQ.2H,0 2% Caso,.H,0 + H,0

thath cao soAg  thath cao nung
+¢+ Thach cao khan la CaSQO,
350°C

CaSQ,.2H,0 =25 CasS0, + 2H,0
thath cao sopAg thath cao khan
C.NUOC CUNG
1. Khai niém:
- Nudéc chira nhiéu ion Ca?* va Mg?* duoc goi 1a nudc cing.
- Nudc chira it hoac khong chira cac ion Mg?* va Ca2* dugc goi 1a nuéc mém.
+« Phén loai:
a) Tinh cigng tgm thei: Gay nén bai cac mubi Ca(HCO3), va Mg(HCO3),.



Khi dun s6i nudc, cac mubi Ca(HCO3), va Mg(HC03)2 bi phan huy — tinh ctiing bi mat.
Ca(HCO3)2—> CaCO3¢ + CO,* +H,0

Mg(HC03)2—> MgCOS' + COZ' + Hzo

b) Tinh citng vinh ciru: Gay nén bai cac mudi sunfat, clorua cta canxi va magie. Khi dun séi, cac mudi
nay khong bi phan huy.
¢) Tinh cieng toan phan: Gém ca tinh cang tam thoi va tinh cimg vinh citu.
2. Tac hai
- Dun s6i nuéc cing lau ngay trong no1 hoi, ndi s& bi phu mot 16p can. Lép can day 1mm [am tén thém
5% nhién liéu, tham chi c6 thé gay no.
- Céc 6ng dan nudce cang lau ngay c6 thé bj dong can, Iém giam luu lugng cua nudc.

- Quan 4o gid bang nudce cing thi xa phong khong ra bot, tén xa phong va lam 4o quan mau chéng hu hong
do nhitng két taa kho tan bam vao quan &o.
- Pha tra bang nudc cing & lam giam huong vi cua tra. Nau an bang nudc cing s& lam thyc pham lau
chin va giam mui vi.

3. Céch 1am mém nuwéc cing

< Nguyén tic: Lam giam ndng do6 céc ion Ca?*, Mg?* trong nude cing.

a) Phwong phdp két tiia

“Tinh Cwng tam thoi:

- Bun sbi nuéc, cac mudi Ca(HC03)2 va Mg(HCO3); bi phan huy tao ra mudi cachonat khdng

tan. Loc bo két tia — nudc mém.

- Dung Ca(OH),, Na,CO3 (hoac NazPOy).

Ca(HCO3), + Ca(OH),— 2CaCO;3 + 2H,0
C&(HCO3)2 + Na,CO3z— CaCO3 + 2NaHCO;

s Tinh cing vinh ciru: Dung Na;COj3 (hoac NasPOy).

CaS0O,4 + Na,CO3— CaCO3 + Na,SOq4

b) Phwong phdp trao déi ion

- Dung cac vat liéu polime cd kha ning trao ddi ion, goi chung Ia nhya cationit. Khi di qua cot

c6 chira chét trao doi ion, cac ion Ca?* va Mg?* ¢6 trong nudc cimg di vao cac 16 trong trong

cau tric polime, thé chd cho céc ion Na* hodc H* caa cationit da di vao dung dich.

- Céc zeolit 1a cac vat liéu trao doi ion vé6 co ciing duge dung dé 1am mém nudc.
4. Nhan biét ion Ca?*, Mg?* trong dung dich

% Thudc tha: dung dich mudi co?™ va khi CO..

% Hién tuong: Co két tua, sau d6 két taa bi hoa tan tro lai.

¢ Phuong trinh phan ung:

Ca’** + cOi — CaCOs
CaCQ; + CO, + H,O— Ca(HCO3), (tan)
ca’* + 2HCO;
Mg?* + COZ — MgCO;
MgCO3 + CO, + HoO—= Mg(HCO5), (tan)
Mg** + 2HCO;



Bai : NHOM VA HQP CHAT CUA NHOM
A. NHOM
| - VI TRI TRONG BANG TUAN HOAN, CAU HINH ELECTRON NGUYEN TU
-0 56 13, nhém 1A, chu ki 3.
- Cau hinh electron: 1s22s22p®3s23p! hay [Ne]3s*3p*
-Dé nhuong ca 3 electron hod tri nén cd so oxi hoa +3 trong cac hop chét.
Il - TINH CHAT VAT LI
- Mau trang bac, t,c = 660°C, kha mém, dé kéo soi, d& dat mong.
- La kim loai nhe (d = 2,7g/cm3), din dién tét va dan nhiét tbt.
III - TINH CHAT HOA HQC
Nhoém 13 kim loai ¢6 tinh khir manh, chi sau kim loai kiém va kim loai kiém thd, nén d& bi oxi hoa thanh
ion duong.

Al — AP + 3¢
1. Tac dung véi phi kim
a) Tac dung voi halogen
2Al1+ 3Cl, — 2AI1CI
b) Tac dung voi oxi

0
4A1 + 30,—> 2A1,05
v" Al bén trong khong khi ¢ nhiét do thudong do c¢6 16p mang oxit Al,O3 rit mong bao vé.
2. Tac dung vai axit
% Khur dé dang ion H trong dung dich HCI va H,SO4 loang H,
2A1+ 6HC1 — 2AICI; + 3H, T
¢ Tac dung manh véi dung dich HNOj3 loang, HNO; déc, nong va H,SO4 déc, nong.

0
Al + 4HNO3 (I0adng)y> Al(NO3)3 + NO= + 2H,0

2Al + 6H,SO, (ﬁaeCéEO' Al5(SOy4)3 +3S0, + 6H,0
v Nhdm bi thu dong hod bai dung dich HNO3 dac, ngudi hoac H,SO4 dac ngudi.
3. Tac dung véi oxit kim loai
2Al + Fe203—to> Al,O5 + 2Fe
4. Tac dung véi nuéc
- Pha bo 16p oxit trén bé mat Al (hoic tao thanh hdn héng Al-Hg thi Al s& phan @ng véi nudc & niét do
thuong)
2Al + 6H,0 — 2A1(OH)z4 + 3H,T
- Nhém khéng phan tng véi nudce du o nhiét do cao 1a vi trén bé mat cia nhém dwoc phu kin mét 16p
AlL,O3 rdt méng, bén va min, khong cho nwéc va khi tham qua.
5. Tac dung véi dung dich kiém
- Trudce hét, 16p bao vé Al,O3 bi hoa tan trong dung dich kiém:
A|203 + 2NaOH — 2NaAIlO, + H,0O (1)

- Al khir nuéc:
2Al + 6H,0 — 2AI(OH)3zd + 3H; (2)



- Lép bao vé AI(OH)s bi hoa tan trong dung dich kiém
Al(OH); + NaOH— NaAlO, + 2H,0 (3)
Cac phan tng (2) va (3) xay ra xen k& nhau cho dén khi nhém bj hoa tan hét.
= 2Al + 2NaOH + 2H,0 — 2NaAlO; + 3H,T
IV. UNG DUNG VA TRANG THAI THIEN NHIEN
1. Ung dung
- Dung lam vat liéu ché tao 6 t6, may bay, tén lira, tau vii tru.
- Dung trong xay dung nha cira, trang tri noi that.
- Dung lam day dan dién, dung 1am dung cu nha bép.
- Hon hop tecmit (Al + Fe,Oy) dé thuc hién phan (ng nhiét nhom dung han dudng ray.
V. SAN XUAT NHOM
Trong cdng nghiép, nhém dwoc san xudt bang phirong phdp dién phan Al,O3 nong chdy.
1. Nguyén liéu: Quing boxit Al,03.2H,0 c6 l1an tap chat 1a Fe,03 va SiO.. Loai bo tap chat bang
phuong phap hoa hoc — Al,O3 gan nhu nguyén chat.
2. Bién phan nhém oxit ndng chay
<Chudn bi chdt di¢gn li néng chdy: Hoa tan Al,Os trong criolit ndng chay nham ha nhiét dé néng chay
ctia hdn hop xudng 900° C va dan dién tét, khdi lugng riéng nho.
**Qud trinh di¢n phan

ALO;—" 2AP" + 30%*
g) <— Al,0O3 (noag chag)— A (Z+)
Al

ARt + 3e— Al 20%— O, + 4e

Ph6ng trinh fiiean phadrRAl,O5 s 4AI + 30,
v'Khi oxi ¢ nhiét dg cao da dot chay cuc dwong la cacbon, sinh ra hon hep khi CO va CO,. Do vdy trong
qud trinh dién phan phai ha thap dan dan cuc duong.
B. MOT SO HOP CHAT QUAN TRONG CUA NHOM
| - NHOM OXIT
1. Tinh chat
% Tinh chdt vat |i:
Chat ran, mau trang, khong tan trong nuéc va khdng tac dung véi nuéce, t,:>2050°C.

< Tinh chdt hoa hec: La oxit ludng tinh.
* Tac dung véi dung dich axit

Al,Oz; + 6HCI — 2AICI; + 3H,0

AlLO3z + 6H*— 2A13 + 3H,0
* T4c dyng véi dung dich kiém
Al,O3 + 2NaOH — 2NaAlO, + H,0
natri aluminat

A|203 + 20H™ — 2A10, + H,0O
2. Ung dung: Nhdm oxit ton tai dudi dang ngam nudc va dang khan.
% Dang ngam nudc 14 thanh phan caa yéu caa quiang boxit (Al;03.2H,0) dung dé san xuat nhom.
% Dang oxit khan, c¢d ciu tao tinh thé da quy, hay gap la:

- Corindon: Dang tinh thé trong suét, khéng mau,
rat ran, duoc ding dé ché tao d4 mai, gidy nham,...
- Trong tinh thé Al,O3, néu mot sb ion AR duoc thay bang ion Cr3* ta ¢6 hong ngoc dung 1am dd trang
sire, chan kinh dong hd, dung trong ki thuat laze.
- Tinh thé Al,O3 c6 13n tap chat Fe?*, Fe3* va Ti** ta c6 saphia dung 1am d6 trang stc.
- B6t nhdm oxit ding trong cdng nghiép san xuét chat xtc tac cho tong hop hiru co.

II. NHOM HIPROXIT
< Tinh chat vat Ii: Chat ran, mau trang, két taa & dang keo.



< Tinh chdt hoa hec: La hidroxit ludng tinh.
* Tac dung vdi dung dich axit
Al(OH); + 3HCI —AIClI; + 3H,0
AI(OH)3 + 3H*— A" + 3H,0
* Tac dung véi dung dich kiém
Al(OH); + NaOH — NaAlO; + 2H,0
natri aluminat
Al(OH); + OH — AIO; + 2H,0
1T - NHOM SUNFAT
- Mubi nhém sunfat khan tan trong nuéc valam dung dich néng 1én do bi hidrat hoa.
- Phén chua: K5504.A1(S04);.24H,0 hay KAI(SO4),.12H,0 dugce dung trong nganh thudc da, cong
nghiép gidy, chit cim mau trong cong nghiép nhudm vai, chat lam trong nudc,.
- Phén nhom: M;S04.Alz(S04)3.24H,0 (M la Na*; Li*, NH,")
IV — CACH NHAN BIET ION AR* TRONG DUNG DICH
Cho tir tir dung dich NaOH vao dung dich thi nghiém, néu thay két taa keo xuét hién rdi tan trong NaOH
du —c6 ion AP,
ARF* + 30H- — AI(OH)3d
Al(OH); + OH™ (du) —»AlO; + 2H,0
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