TAI LIEU 7

Chuong XXI. KIM LOAI KIEM, KIM LOAI KIEM THO, NHOM
Muc tiéu
Sau khi nghién ciru xong chwong nay, hoc sinh c6 thé:
- Trinh bay dwoc vi tri cua kim logi, kim loai kiém tho, nhém trong bang tuan hoan.

- Gidi thich dwoc tinh chdt vat li, tinh chat héa hoc, ung dung va diéu ché mot s6 hop
chat quan trong cua kim logi kiém, kim loai kiem tho, nhom.

- Viét dwoe cdc phwong trinh héa hoc va gidi cdc bai tdp lién quan dén kim loai kiém,
kim loai kiéem tho va nhom.

- Say mé tim hiéu cac hop chat cua kim loai.

Bai 78 KIM LOAI KIEM VA HQP CHAT QUAN TRONG CUA KIM LOAI KIEM
1. Kim loai kiém

1.1. Vi tri ciia kim loai kiém trong bang tuin hoan, ciu hinh electron nguyén tir

Kim loai kiém 12 nhitng nguyén t6 héa hoc thuéc nhom IA trong bang tuan hoan gom liti
(Li), natri (Na), kali (K), rubidi (Rb), xesi (Cs) va franxi (Fr).

1.2. Tinh chét vat li

Kim loai kiém c6 mau tréng bac va c6 anh kim, dan dién va dan nhiét tét, nhiét do nong
chay va nhiét do soi thap. Khdi luong riéng nho, do ctig thap, c6 thé cat bang dao mot
cach dé dang. Kim loai kiém c6 mang tinh thé 1ap phuong tim khdi va niang lugng ion
hoéa nho (tinh khir manh).

1.3. Tinh chat hoéa hoc

1.3.1. Tac dung voi phi kim

Tac dung véi oxi

Kim loai kiém khir d& dang cac nguyén tir phi kim thanh ion am.
4Na + O2 — Nax0O

Tac dung véi clo
2K + Cl2 —» 2KClI

1.3.2. Tac dung voi axit

Kim loai kiém khtr d& dang ion H* trong dung dich axit HCI, H2SO4 lodng thanh khi H.
2Li + 2HCl — 2LiCl + H2T

1.3.3. Tac dung voi nuoc
2Na + 2H20 — 2NaOH + Hz

1.4. Ung dung, trang thai tw nhién va diéu ché
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1.4.1. Ung dung

Dung ché tao hop kim c6 nhiét do néng chay thap. Cac kim loai kali va natri ding lam
chat trao doi nhiét trong mot vai loai 10 phan tng hat nhan. Dung dé diéu ché mot so kim
loai hiém bang phuong phap nhiét luyén, dung lam xuc tac trong nhi€u phan g hitu co.

1.4.2. Diéu ché

Thudng sir dung phuong phap dién phan néng chay mudi halogen cua kim loai kiém.
NaCl __Penrhin = Na + 1/2Cl;

2. Mét sb6 hop chat quan trong ciia kim loai kiém

2.1. Natri hidroxit

2.1.1. Tinh chit

Natri hidroxit 1a chit rin, mau tring, d& hut 4m, toa nhiéu nhiét, noéng chay ¢ 322°C.
Natri hidroxit Ia bazo manh, tan trong nudc, phan li hoan toan thanh ion.

Tac dung voi axit
NaOH + HCl — NaCl + H20
Tac dung voi oxit axit
NaOH + CO; — NaHCOs3
2NaOH + CO2 — Na.COs + H20
Tac dung véi dung dich mudi
2NaOH + CuSO4 — Na2S04 + Cu(OH):
2.1.2. Ung dung va diéu ché
ONaCl + 2H,0 5 i  Hy + Clp + 2NaOH
Dung trong c6ng nghiép ché bién dau mo, xa phong, giéy, dét, nude Javen, luyén nhom.
2NaOH + Cl2 — NaCl + NaCIO + H20 (nudc Javen)
2.2. Natri hidrocacbonat

NaHCO3 1 chét rin mau tréng, bén & nhiét do thuong va phan huy ¢ nhi¢t do cao.

2NaHCO3; —— Na;COjz + CO; + H,0
Ne}tri hidrocacbonat c6 tinh ludng tinh, vira tdc dung voéi axit manh, vira tdc dung véi
kiém
NaHCO3z + HCI — NaCl + H20 + CO3
NaHCOz+ NaOH — NaCOs + H20
2.3. Natri cacbonat
2.3.1. Tinh chit

Na,COj3 12 chit rdn mau trang, dé tan trong nudc. O nhiét d6 thuong (dudi 32°C) c6 dang
muoi ngdm nude. O nhiét dd cao, tré thanh muoi khan c6 nhiét do néng chay la 850°C.
Natri cachonat Ia muoi cua axit yéu, khong bén, tac dung vdi axit manh.
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Na2COz+ 2HCl — 2NaCl + H.0 + CO; T
Na,CO3 + Ca(OH)2 — 2NaOH + CaCOzl
2.3.2. Ung dung

Na2COs 1a nguyén liéu trong san xudt thuy tinh, xa phong, glay, dét, dung tay sach vét
dau m& bam trén chi tiét may, dung trong cong nghiép chat ty rira.

2.4. Kali nitrat
2.4.1. Tinh chit
KNOj3 12 nhiing tinh thé khéng mau, bén trong khong khi, tan nhiéu trong nudc, bi phan
huy & nhiét do cao hon nhiét do nong chay (333°C).
2KNO; —“—> 2KNO2 + O;
2.4.2. Ung dung

Dung lam phan bon (phan dam, phan kali) va ché tao thudc nd. Thude no théng thuong
(thudc sung) 1a hdn hop 68%KNOs, 15%S va 17%C (than). Phan tng chay cta thudc
sting xdy ra nhu sau :

2KNO3 +3C +S —" 5 Ny + 3COs + KoS

BAI TAP
1. Cho kim loai Na vao dung dich CuSOs, viét phuong trinh hoa hoc cta cac phan ung
xay ra.

2. Viét phuong trinh hoa hoc theo so do sau:
a) NaCl—2— Na—2— NaOH —2— NaAlO; —2— (AI(OH); —&— Al,03 —® Al

b) NaCl—2— NaOH—2-» Nchos# Na,CO3—& NaCl—&» NaClO—2NaCl

3. Hoa tan 8 gam NaOH vao nuéc thu duoc 500 ml dung dich NaOH. Tinh néng d6 mol
cua dung dich thu duogc.

4. Hoa tan 39 gam K vao 362 gam nudc. Tinh nong do phan trim cta dung dich tao
thanh.

5. Cho 3 gam hdn hqp‘gém Na va kim loai kiém M tac dung véi nudc. Dé trung hoa
dung dich thu dugc can 800 ml dung dich HC1 0,25M. Xac dinh tén ctia M.

6. Cho m gam hdn hop Na2COs va NaHCO3 ¢6 sé mol bang nhau tac dung véi dung dich

H2S04 loang du. Khi sinh ra duoc dan vao dung dich Ba(OH): du thu dugc 41,4 gam
két tua. Tinh gié tri cia m.

i



Bai 79 KIM LOAI KIEM THO VA HQP CHAT QUAN TRQNG CUA KIM LOAI
KIEM THO

1. Kim loai kiém thé

1.1. Vi tri ciia kim loai kiém thé trong bang tuin hoan, ciu hinh electron nguyén tir

Kim loai kiém tho 1a nhitng nguyén t6 thuéc phan nhém chinh nhoém II trong bang tuin
hoan gom : beri (Be), magie (Mg), canxi (Ca), stronti (Sr), bari (Ba), radi (Ra).

1.2. Tinh chét vat li

Nhiét d6 néng chay va nhiét do soi twong ddi thap (trtr beri). Bo cung tuy co6 cao hon Kim
loai kiém nhung chung 14 nhiing kim loai mém hon nhém. Khéi luong riéng tuong doi
nho, chiing 1a nhitng kim loai loai nhe hon nhdm (trur bari).

1.3. Tinh chét héa hoc
1.3.1. Tac dung vdi phi kim

Trong khong khi, & nhiét do thuong, Be va Mg bi oxi hoa cham tao thanh mang oxit bao
vé cho kim loai. C4c kim loai con lai tac dung véi oxi ctia khong khi manh liét hon.

2Ca+ 02 —» 2Ca0
1.3.2. Tac dung voi axit
Vei axit HCI, H,SO4 loang
Mg + 2HCI — MgCl; + H:
Mg + H2SOs4 — MgSO4 + H:
Voi axit HNO3, H2SO4 dac
Mg + 4HNO3 ¢ — Mg(NO3)2 + 2H20 + 2NO>
3Mg + 8HNO3 j0ang »>3Mg(NO3)2 + 4H20 + 2NO
Mg + 2H2S04 ¢ - MgSO4 + 2H20 + SO»
1.3.3 Tac dung vdi nuwdc
Trong nudce (¢ nhiét d6 thuong), Be khong co phan tng, Mg khir cham, cac kim loai con
lai khtr nudc manh mé va tao ra dung dich bazo.
M + 2H20 — M(OH)2 + H»
1.4. Ung dung
Be tao ra nhitng hop kim ctng, dan hoi, khong bi an mon, dung qhé tao may bay, vé tau
bién. Mg tao ra nhirng hop kim c6 dédc tinh nhe va bén, dung ché tao may bay, tén Iva..
Ca dung lam chat khir dé tach mot so kim loai khoi hop chat
1.5. Diéu ché
Phuong phap chinh dé diéu ché 1a dién phén muqéi halogenua cua chung ¢ dang nong
chdy. Phuong trinh dién phan dang tong quat c6 thé bi¢u dién dudi dang:
MX> Pi¢n phan nong chay M + X,
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2. Mét s6 hop chit quan trong caa canxi

2.1. Canxi oxit

CaO 1a chét rin, mau tring, néng chay ¢ nhiét d6 rat cao (2585°C), con goi 1a véi sdng.
CaO la oxit bazo, tac dung manh liét voi nude, oxit axit va axit.

CaO + H20 — Ca(OH):
CaO + 2HCI — CaClz + H20
CaO + CO2 — CaCOs
Nguoi ta diéu ché CaO bang phuong phap phan hity canxi cacbonat ¢ nhiét d6 cao.

CaCO3 —— Ca0 + CO; - Q
2.2. Canxi cacbonat

CaCOsz 1a chit rdn mau tring, khong tan trong nudc (11it nude ¢ 20°C hoa tan 1,3.10
mol). CaCOs la muoi cua axit yéu, khong bén tac dung vai nhiéu axit vo co va hitu co.

CaCOs3 + 2HCI — CaCl2 + H20 + CO2
CaCO3 + 2CH3COOH — Ca(CH3C0O0)2 + H.0 + CO2

O nhiét @6 thap, CaCOg3 tan dan trong nuéc chira khi cacbonic tao ra mudi axit canxi
hidro cacbonat Ca(HCO3)>.

CaCOsz + COz + H20 S Ca(HCO:s):2
2.3. Canxi hidroxit
Ca(OH)2 13 chét ran it tan trong nudc (11it nudc & 20°C hoa tan duoc 0,02 mol)

Dung dich Ca(OH)2 con goi 1a nude voi, ’Cé tinh bazo yéu hon dung dich NaOH. Canxi
hidroxit tac dung véi axit, oxit axit va muoi.

Ca(OH); + 2HCI — CaCl; + 2H20

Ca(OH), + CO2 — CaCOs + H20

Ca(OH)2 + Na2CO3 — CaCOs + 2NaOH
2.4. Canxi sunfat

CaS0O4 con goi la thach cao, chat ran mau tréng, it tan trong nudc (1lit nude ¢ 20°C hoa
tan duoc 1,1.10 mol). Tuy theo luong két tinh ¢c6 trong canxi sunfat, ta c6 3 loai :

- CaS04.2H.0 la thach cao séng, bén & nhiét d6 thudng.

- 2CaS04.H20 Ia thach cao nung nho lira, diéu ché bang cach nung thach cao séng &
180°C.

- CaS0q 1 thach cao khan, diéu ché bang cach nung thach cao séng & 350°C.
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3. Nwoc cwng

3.1. Khai niém nudc cirng
Nudc thuong dung la nudce ty nhién liy tir song, sudi, ao hd, nudc ngdm. Nudc nay cd

hoa tan mot s6 mudi cia canxi, magie nhu : Ca(HCO3z)2, Mg(HCO3)2, CaSO4, MgSOs,
CaClz...vi vay nuéc tu nhién c6 chira cac ion Ca?*, Mg?*.

Nudc c6 nhiéu ion Ca?*, Mg?* goi 1a nudc cirng. Nudc khong hoa tan hoidc chia it nhimng
ion trén goi la nudc mém.

3.2. Phén loai nuéc cirng

3.2.1. Nwdc cirng tam thoi

Nudc cig c6 chira ion hidrocacbonat HCOs™ ctia cac mudi Ca(HCO3)2, Mg(HCO:3)..
3.2.2. Nwdc cieng vinh ciru

Nudc cimg c6 chira ion clorua ClI- hodc sunfat SO42 hodc ca hai cta cac mudi CaCly,
MgCl,, CaSO4, MgSOQs,,...

3.3. Tac hai cua nudc cirng

Nudc cung gay tré ngai nhleu cho doi séng thuong ngay. TAm gidt bang xa phong trong
nudc clng s& tao ra mudi canxi stearat Ca(C17H35C0O0)2 khong tan. Chéat ndy lam cho
vai soi bi muc nat, mit khac gdy lang phi xa phong. Néu dung nudc ctng dé nau an sé
lam thyc phém lau chin va giam mui vi. Nudc cung cling gay tac hai cho nganh san Xuét,
nhu tao 16p can trong ndi hoi gy lang phi nhién li¢u va khong an toan. Nudc cing ciing
1am hong nhiéu dung dich can pha ché...

3.4. Cach 1am mém nuéc cung

Nguyén tic lam mém nuée cing 13 giam ndng do cac ion Ca2* va Mg?* bang cach chuyén
nhirng ion nay vao hop chat khong tan hoac thay thé chiing bang nhitng cation khéc.

3.4.1. Phwong phdp két tiia

Dbi voi nude cing tam thoi, ¢6 thé dun nong nude trude khi dung, loc bo chat khong tan.

Ca(HCO3), —— CaCOs + CO, + H20

Hoic dung dung dich Ca(OH); véi mot lugng vira du dé trung hoa mudi axit thanh mudi
trung hoa khong tan, loc bo chat khong tan, duge nudc mém.

Ca(HCOs3)2 + Ca(OH)2 — 2CaCOs3 + 2H20
Déi v6i nude cing vinh ciru va nude cling tam thoi, ¢6 thé dung dung dich Na,COs.
CaS0O4 + Na:CO3 — CaCOs + Na2SO4
Ca(HCOs3)2 + Na2CO3 — CaCOs + 2NaHCOs3
Hai phan {rng nay cung c6 phuong trinh ion
Ca%* + COz* — CaCOs
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3.4.2. Phwong phdp trao doi ion

Cho nudc cing di qua chat trao d6i ion (ionit), chat nay s& hap thu céac ion Ca2+ va Mg?*
trong nude cing va thé vao dé 1a nhitng cation nhu Na*, H*... ta dugc nudc mém.

BAI TAP
1. Viét phuong trinh hoa hoc theo so do sau:
a) MgCl, ——=>Mg —&—» MgO —“2— Mg(NO3)>

b) CaCIzT> Ca —@ 5 Ca(OH), —“— CaCOs & Ca(HCO3):

% ve ©)

CaO

2. Cho 2,16 gam Mg tac dung v6i dung dich HNOs du. Sau khi phan ing xdy ra hoan
toan thu dugc 0,896 lit khi NO (diéu kién tiéu chuan) va dung dich X. Tinh khoi lugng
mudi khan thu dugc khi 1am bay hoi dung dich X.

3. Cho 10 gam mét kim loai kiém tho tac dung véi nude thu duge 6,11 lit khi hidro (25°C
va 1 atm). X4c dinh tén cua kim loai da dung.

4. Hay nhan biét 4 6ng nghiém khong nhan dyung riéng biét 4 dung dich sau: Ba(OH)z,
H2S04, Na2CO3, ZnSOa4.

5. Cho céc chat : NaCl, Na;COs, BaClz, Ca(OH)2, HCI, Na,SO4, KsPOs, H2SO4
a) Chat nao c6 thé lam mat tinh cing tam thoi
b) Chat nao c6 thé lam mat tinh cing vinh ciru
Viét phuong trinh héa hoc minh hoa.

6. Hoa tan 23,9 gam hdn hop BaCOs va MgCOs trong nudce can 3,36 lit khi CO> (diéu
kién tiéu chuan). Xac dinh khoi lugng ctia mudi trong mdi hdn hop.

/. Hoa tan hoan toan 8,2 gam hdn hop bot CaCOs3 Va MgCOs trong nudc can 2,016 lit
CO> (diéu kién tiéu chuan). Xac dinh khdi lugng mdi mubi ¢ trong hdn hop trén.
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