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CHUYEN PE: KIM LOAI KIEM, KIM LOAI KIEM THO
(TIET 37, 38, 39, 40, 43)
VAN PE 1: KIM LOAI KIEM
A.LY THUYET:

| - Vi tri va cau tao:

1.Vi tri ctia kim loai kiém trong bang tuin hoan.

Céc kim loai kiém thuc nhom IA, gdbm 6 nguyén t6 hoa hoc: Liti(Li), Kali(K), Natri(Na),
Rubldl(Rb) Xesi(Cs), Franxi(Fr). Franxi la nguyén t6 phong xa tu nhién. S& di duogc goi la kim
loai kiém vi hidroxit cta chiing 13 chit kiém manh.

2.Céu tao va tinh chit ciia kim loai kiém.
- Cau hinh electron chung: ns!

- Nang luong ion héda: Cac nguyén tir kim loai ki€ém c¢6 nang luong ion hoda 11 nho nhat so véi cac
kim loai khac cung chu ki.

- Néang luong ion hoa I2 16n hon nang luong ion hoa It nhiéu 1an (6 dén 14 lan ), ning luong ion
hoa I1 giam dan tir Li dén Cs.

- Lién két kim loai trong kim loai kiém 1a lién két yéu.
- C4u tao mang tinh thé: Lap Phuong Tam Khdi. (Rdng - nhe + mém).
Il - Tinh chat vat li

Céc kim loai kiém c6 cdu tao mang tinh thé 14p phuong tdm khdi 13 kiéu mang kém dic khit,
c6 mau trang bac va co6 anh kim rat manh, bién mat nhanh chong khi kim loai tiép xuc vdi khong
khi. (Bdo quan trong dau hoa).

1. Nhiét d9 néng chay va nhiét dd séi: Nhiét do nong chay va nhiét d6 soi cua kim loai kiém
thap hon nhi€u so v4i cac kim loai khac, gidm dan tr Li dén Cs do lién két kim lgai trong mang
tinh thé kim lgai ki€ém kém bén viing, y€u dan khi kich thudc nguyén tir tdng 1én.

2. Khdi lwong riéng: Khéi luong riéng cuia kim loai kiém ciing nhé hon so véi cac kim loai khac
do nguyén tir cia cac kim loai ki€ém c6 ban kinh 16n va do cau tao mang tinh thé cua chiing kém
dac khit.

3. Tinh cirng: Cac kim loai kiém déu mém, c6 thé cét chung bang dao do lién két kim loai trong
mang tinh thé yéu.

4. P9 din dién: Cac kim loai kiém c6 d6 dan dién cao nhung kém hon nhiéu so véi bac do khdi
luong riég twong doi bé lam gidm so hat mang dién tich.

5. P§ tan: Tét ca cac kim loai kiém c6 thé hoa tan 14n nhau va déu dé& tan trong thiiy ngan tao
nén hon hong. Ngoai ra chiing con tan duoc trong amoniac l6ng va dd tan cia chung kha cao.

* LUU Y: Céac kim loai tu do ciing nhur hop chat dé bay hoi ciia chung khi duoc dua vao ngon
Itra khong mau lam ngon Itra tré nén c6 mau dic trung:

*Li cho mau do tia *Na mau vang *K mau tim

Rb mau tim hong *Cs mau xanh lam.
I11. Tinh chit héa hoc
Tinh khir manh hay dé bi oxi hoa.
M — 1le — M* ( qua trinh oxi hoa kim loai )

1. Tac dung vai phi kim
1. O nhiét d6 thuong : tao oxit c6 cong thirc M20 (Li, Na) hay tao M20> (K, Rb, Cs, Fr).
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2. O nhiét do cao : tao M202 (Na) hay MOz (K, RD, Cs, Fr) ( trur truong hop Li tao LiO).
3. Phan Gmg manh liét voi halogen (X2)dé tao mudi halogenuA.

2M + X —5 2MX
4.  Phan ung véi hidro tao kim loai hidruA.
2M + H, —% 2MH
Thi du: 2Na + 02— Naz0z(r)

2Na+ H, —“— 2NaH
2. Tac dung véi nwée va dung dich axit & diéu kién thuwong: (giy nd 6% > £)
Do hoat dong hoa hoa manh nén cac kim loai kiém phan tng manh li¢t voi nudce va cac dung dich
axit.
Tong quat: 2M  + 2H* —  2M* + Hz 1
2M + 2H0 — 2MOH (qa) + Hx 1

3. Tac dung véi cation kim loai
- Vi oxit kim loai.: 2Na+ CuO —%— Na20 + Cu
- Véi cation kim loai ctia mudi tan trong nudc thi kim loai kiém tac dung véi nudc trudc ma
khong tuan theo quy luat binh thuong 1a kim loai hoat dong manh déy kim loai hoat dong yéu ra
khoi mubi cua ching.
Thi dy: Khi cho Na tac dung v6i dd mudi CuSOs .

2 Na +2H.0 —2NaOH +H2?

2 NaOH+ CuSOs—Na»S0s +Cu(OH)2!
4. Tac dung véi cac kim loai khac :Mot s6 kim loai kiém tao thanh hop kim rén véi cac kim loai
khac, natri tao hop kim ran voi thity ngan — hdn hong natri (Na-Hg).
5. Tac dung véi NH3
Khi dun néng trong khi amoniac, cac kim loai kiém d& tao thanh amidua:
Thi du: 2Na + 2NHs —  2NaNH: + H»?

— Ung dung va diéu ché

1. Ung dung ciia kim loai kiém
Kim loai kiém c6 nhiéu Gmg dung quan trong :

> Ché tao hop kim ¢ nhiét do nong chay thap dung trong thiét bi bao chay,...

» Cac kim loai Na va K dung lam chat trao d6i nhiét trong 1 vai loai 16 phan tmg hat nhan.

> Kim loai xesi dung ché tao té bao quang dién.

> Diéu ché 1 s6 kim loai hiém bang phuong phéap nhiét luyén.

> Dung nhiéu trong téng hop hitu co.
2. Piéu ché kim loai kiém:
- Trong tu nhién kim lgai kiém chi ton tai & dang hop chat.
- Phuong phap thuong dung dé diéu ché kim loai kiém 1a dién phan néng chay mubi halogenua
hodc hidroxit ciia kim loai kiém trong diéu kién khong c6 khong khi.
Thidu :
*Na duoc diéu ché bang cach dién phan nong chay hdn hop NaCl véi 25% NaF va 12% KCl &
nhi¢t 6 cao, cyc duong than chi va cuc am lam bﬁng Fe.

2NaCl — % 5 2Na+ Cl;

* Li duoc diéu ché bang cach dién phan hon hop LiCl va KCI

* Rb va Cs duge diéu ché b'flng cach dung kim loai Ca khtr cac clorua ¢ nhiét dg cao va trong
chan khoéng:

2RbCI + Ca —®c CaCl,+ 2Rb

CaC, + 2CsCl —™¢, 2C + CaCl,+ 2Cs
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VAN DE 2: HOP CHAT QUAN TRONG CUA KIM LOAI KIEM

.LNATRI HIDROXIT(NaOH).

1.Tinh chét
a) Tinh chat vat li:

- Chét ran mau tring, hiit am manh, nhiét do néng chay twong dbi thap 328°C.
- Tan tdt trong nudc va rugu, qua trinh tan téa nhiéu nhiét.

b) Tinh chét hoa hoc:

- La bazo manh( hay con goi 14 kiém hay chat an da), lam d6i méau chat chi thi: 1am quy tim hoa
xanh, phenolphtalein hoa hong.

- Phan li hoan toan trong nudc: NaOHgg — Na* + OH

- NaOH c6 day du tinh chat cuia mot hidroxit.

* Voi axit - H*+ OH — H20

* Voi oxit axit -

CO2 +NaOH — NaHCOs
CO2 + 2NaOH — Na>COs3 + H.0
NaOH + SiO2 — NaxSiOs (*)

s Luuy:
- Phan mg (*) 13 phan tmg an mon thuy tinh (NaOH & nhiét 46 néng chay) vi thé khi niu chay
NaOH, ngudi ta dung cac dung cu bang sat, niken hay baC.
- Khi tac dung véi axit va oxit axit trung binh, yéu thi tity theo ti 16 mol cic chat tham gia ma
mudi thu duge c6 thé 1a mubi axit, mudi trung hoa hay ca hai.

OH +CO2 — HCOs

20H + CO2 — CO3* + H20
* Véi dung dich mudi
CuSOg4 + 2NaOH — Cu(OH)2| + Na2SOg4
xanh lam
NH4CI + NaOH — NaCl + NH3 + H20

Al>(SO4)3 + 6NaOH — 2AI(OH)3| + 3Na2SO4
keo trang
Al(OH)3 + NaOH — NaAlO: + 2H,0
tan

NaHCO3 + NaOH — Na,COs3 + H.O + CO>

NaHSO4 + NaOH — Na2SO4 + H.0
* Chuy : - Dung dich NaOH c6 kha nang hoa tan : Al, Al203, Al(OH)3
NaOH + Al + H,O — NaAlO2 + 3/2H> /  2NaOH + Al203 — 2NaAlO2 + HO / NaOH +

Al(OH)3 — NaAlO2 + 2H.0
- Tuong tu, NaOH co6 thé tac dung v6i kim loai Be, Zn, Sb, Pb, Cr va oxit va hidroxit tuong ung
ctua chung

* Tac dung véi mét s6 phi kim nhu Si, C, P, S, Halogen:
Si + 20H™ + H20 — Si0z2 + 2H>

C + NaOHn(')ng chéy — 2Na + 2Na2CO3 + 3H2T
4Pysng + 3NaOH + 3H.O — PH3z 1 + 3NaH2PO>
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Cl, + 2NaOH — NaCl + NaClO + H20
3Cl, + 6NaOH — NaCl + NaClOs + 3H20
2. Ung dung:

San xuit xa phong, gidy, to nhén tao, tinh dau thyc vat va cac san phim chung cit ddu mo, ché
pham nhudém va dugc phim nhudém, 1am khé khi va 1a thude thir rat théng dung trong phong thi
nghiém.

3.Diéu ché:

- Néu can mot luong nho, rat tinh khiét, nguoi ta cho kim loai kiém tac dung vo1 nuoc:
Na + H2O — NaOH + 2 H»
- Trong cdng nghiép, nguoi ta dung phuong phap dién phan dung dich NaCl ¢c6 mang ngan.
2NaCl + H,O &4 , 2NaOH + H; + Cl>
II. NATRI HIDROCACBONAT VA NATRI CACBONAT(NaHCOs, Na2CO3 ):

Natri hidro cacbonat : Natri cacbonat : Na2COs

NaHCOs ]
“Tinh tan w , Natricacbonat (hay soda) la chat bot mau
Tinh thé mau trang , it tan trang , hit Am va t°%c = 851°C, D¢ tan
trong H2O A s X A
trong nudc va téa nhiéu nhiét.
_ Nhiét phén 2NaHCOs3 —>|_I|\ia(1)2C03 +CO, + Khong bj nhiét phan
- Véi bazo NaHCOs + Ijagzlé — NazCOs Khong phan ing
NaHCOs + HCI — NaCl + CO>
- Vé6i axit + H0 Na2COs + 2HCl — 2NaCl + CO2 + H,0
=ion HCO ; ludng tinh.
d? c6 tinh kidm yéu d? co tinh kiém manh
HCO; +H,0 7 HxCOs+ | CO3 +H0 0 HCO,+OH"
- Thuy phan OH HCO,; +HO 0 H.CO3+ OH"
pH > 7 (khong lam d6i mau quy pH > 7 ( Lam quy tim hoa

tim) xanh)

- NaHCO3 dugc dung trong y

khoa chita bénh da day va rugt | - Nguyén li¢u trong Cong nghiép san xuat

\ . L A N ht h, h¢ hé
do thira axit, kho tiéu, chita thuy tinh, xa phong , gidy dét va diéu ché
, , X - e an ) muoi khacC.

- Ung dung ching n6n mira , gidi ddc axit. ] ) )

- Trong cong nghiép thuc phém - Tay sach vét m¢ bam trén chi ti€t may
lam bot nd gay xOp cho cac loai | trudc khi son , trang kim loai.

banh - Cong nghiép san xuat chat tay rira

N2>COx + COs + HhO NaCl + CO2 + NHs + H, 0 NaHCO; +
- Didu ché a2t L3 2T M0 — NH.CI

2NaHCO3
2NaHCO3; —“— Na,CO3z + CO; + H,0

1. NATRI CLORUA (NaCl)

1. Trang thai tw nhién:
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- NaCl 1a hop chét rat pho bién trong thién nhién. N6 ¢6 trong nudc bién (khoang 3% vé khéi
lwong), nude ciia hd nude min va trong khoang vat halit (goi 1a mudi mé). Nhitng mé mudi 16n
c6 16p mudi day t6i hang trim, hang ngan mét.

- Nguoi ta thuong khai tic mudi tir moé bang phuong phap ngam, nghia 13 qua cac 18 khoan ding
nuée hoa tan mudi ngdm & dudi long dat réi bom dung dich 1én dé két tinh mudi an.

- C6 dic nude bién bang cach dun néng hoic phoi ning tir nhién, ngudi ta cd thé két tinh mubi
an.

2. Tinh chit:

* Tinh chdt vt li:
- La hop chat ion c6 dang mang luéi lap phuong tim dién. Tinh thé NaCl khéng c6 mau va hoan
toan trong sudt.
- Nhiét dd ndng chay va nhiét do soi cao, t°%= 800°C, t°%= 1454°C.
- Dé tan trong nudc va do tan khong bién doi nhiéu theo nhiét d6 nén khong dé tinh ché bang
cach két tinh lai.
- D6 tan ctua NaCl ¢ trong nude giam xudng khi c6 mat NaOH, HCI, MgClz, CaCly, ... Loi dung
tinh chat nay ngudi ta suc khi HCI vao dung dich mubi dn bio hoa dé diéu ché NaCl tinh khiét.

* Tinh chdt héa hoc:
- Khéc v6i cac mudi khac, NaCl khong phan tng voi kim loai, axit, bazo ¢ diéu kién thuong. Tuy
nhién, NaCl vin phan tng véi mot mudi:

NaCl + AgNOs—> NaNOs + AgCl|

- O trang théi ran, NaCl phan tng v6i H2SO4 ¢am dic (phan Gmg san xuat HCI, nhung hién nay
rat it dung vi phuong phap tao ra nhiéu khi doc hai, gy nguy hiém t6i hé sinh thai, 6 nhiém méi
truong).

NaCl + H,SOs — NaHSO4 + HCI

2NaCl + H2SO4 —  Na2SO04 + 2HCI

- Bién phan dung dich NaCl:
2NaCl + 2H,0 —&4m 5 9NaOH + H; + Cl
3. Ung dung: La nguyén liéu dé diéu ché Na, Clz, HCI, NaOH va hau hét cac hop chat quan

trong khéc cta natri. Ngoai ra, NaCl con dugc dung nhiéu trong cic nganh cong nghiép nhu thuc
pham (muoi an...), nhudm, thudc da va luyén kim.

VAN PE 3: KIM LOAI KIEM THO

I. VITRI CAU TAO:
1) Vi tri ciia kim loai kiém tho trong béng tuan hoan: . i
- Kim loai kiém th6 thugc nhém ITA cua bang tuan hoan; trong mot chu ki, kiém thé dirng sau

kim loai kiém.
- Kim loai kiém tho gdm: Beri (Be); Magie (Mg); Canxi (Ca); Stronti ( Sr); Bari (Ba); Radi (Ra)
(Radi 12 nguyén t6 phong xa khong bén).

2) Cu tao va tinh chit ciia kim loai kiém tho:

Nguyén t6 Be Mg Ca Sr Ba
CAu hinh electron [He]2s? | [Ne]3s? | [Ar]4s? | [Kr]5s? | [Xe]6s?
Ban kinh nguyén tir (nm) 0089 [0,136 |0,174 [0,191 |0,220
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Nang lugng ion hoa 12 (kJ/mol) 1800 1450 1150 1060 970
b6 am dién 1,57 1,31 1,00 0,95 0,89
Thé dién cuc chuan E’ma+m(V) -1,85 -2,37 -2,87 -2,89 -2,90

Mang tinh thé Luc phuong Lap phuong tam | Lap
dién phuong
tam khbi
*Luuy:

+ Be tao nén chu yéu nhirng hop chét trong d6 lién két gitta Be v6i cac nguyén t6 khac 1a
lién két cong hoa tri.

+ Ca, Sr, Ba va Ra chi tao nén hop chét ion.

+ Bang phuong phap nhidu xa Roghen, ngudi ta xac dinh dugc rang trong mot sd rét it
hop chét kim loai kiém tho c6 thé c6 s6 oxi hoa +1. Thi du : Trong hop chat CaCl duoc
tao nén tir CaCl2 va Ca (¢ 1000°C )

Il. TINH CHAT VAT LY : ,
- Mau sac : kim loai kiém thé ¢6 mau trang bac hoac xam nhat.

- Mot 6 tinh chat vat 1y quan trong cta kim loai kiém tho :

Nguyén to Be Mg Ca Sr Ba
Nhiét d6 néng chay ("C) 1280 | 650 838 768 714
Nhiét d6 s6i ("C) 2770 | 1110 1440 1380 | 1640
Khoi luong riéng (g/cmd) 1,85 1,74 1,55 2,6 3,5
Do cimg (lay kim cuong = 10) 2,0 1,5 1,8

* Nhan xét:

- Nhiét d6 nong chay, nhi¢t do so1 thép (trir Be) va bién ddi khong theo mot chiéu. Vi céc nguyén
t6 ¢6 cdu trac tinh thé khac nhau Be, Mg, Cap c6 mang ludi luc phuong ; Ca, va Sr c6 mang ludi
1ap phuong tam dién ; Ba lap phuong tam khdi.

- Do cung : kim loai kiém tho ctimg hon kim loai kiém, nhung nhin chung kim loai kiém tho c6 do
ctng thap ; do ctng giam dan tir Be — Ba (Be cing nhit c¢6 thé vach duogc thiy tinh ; Ba chi hoi
cung hon chi).

- Khéi luong riéng : twong dbi nho, nhe hon nhom (trir Ba).

* Lwu vy : Trir Be, Mg ; cac kim loai kiém tho tu do va hop chét dé bay hoi, chdy khi dua vao

ngon Itra khong mau, lam cho ngon Itra c6 mau dac trung.
* Ca : mau do da cam * Sr : mau do son * Ba : mau luc hoi vang.

111. TINH CHAT HOA HOC:

Céac kim loai kiém thd c6 tinh khtr manh, yéu hon so voi kim loai kiém. Tinh khir ciia cac kim
loai kieém tho tang tir Be — BA.

M —2e — M?*
1) Tac dung véi phi kim : ‘ o
- Khi d6t nong trong khong khi, cac kim loai kiém tho déu boc chay tao oxit, phan img phat ra
nhi€u nhiét.
Vidy: 2Mg+ O, —~— 2MgO  AH=- 610 KJ/mol
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- Trong khong khi a am Ca, Sr, Ba tao nén 16p cacbonat (phan tng voi khong khi nhu oxi) cho nén
can cat giit cac kim loai nay trong binh rat kin hodc dau hoa khan.
- Khi dun néng, tat ca cac kim loai kiém thd twong tac manh liét voi halogen, nito, lwu huynh,
photpho, cacbon, siliC.

Ca+ Cl, —— CaCl,

Mg + Si —— Mg:Si
- Do c6 ai lyc 16n hon oxi, khi dun néng cac kim loai kiém th6 khir dugc nhiéu oxit bén (B20s,
CO,, SiOz, TiOz, A|203, Cr203,).

2Be + TiO2 — 2BeO + Ti

2Mg + COz2 — 2MgO +C

2) Tac dung véi axit:
A. HCI, H2S04 (1) : Kim loai kiém khtr ion H* thanh Ha
Mg + 2H* — Mg?" + H;
B. HNO3,H2SO4 dd : Khir N*5, S *6 thanh cac hop chat murc oxi hoa thap hon.
4Ca + 10HNO:s3 (1) — 4Ca(NO3z)2 + NHsNO3 + 3H.0
Mg + 4HNO3 dd — Mg(NOs3), + 2NO2 + 2H20
3) Tac dung vo6i nwée:
- Ca, Sr, Ba tac dung v6i nude ¢ nhiét do thuong tao dung dich bazo:
Ca+ 2H20 — Ca(OH)2 + H2 1
- Mg khong tan trong nudc lanh, tan cham trong nudc nong tao thanh MgO.
Mg + H.O — MgO + Hzt
- Be khong tan trong nudc di ¢ nhiét d6 cao vi co 16p oxit bén bao vé. Nhung Be c6 thé tan trong
dung dich kiém manh hoic kiém nong chay tao berilat:
Be + 2NaOH + 2H,0 — Naz[Be(OH)4] + H>

Be + 2NaOHnong chay) — Na2BeO2 + H»

1V. UNG DUNG VA DIEU CHE

1) Ung dung: o ‘ ‘ ’
- Kim loai Be: lam chat phu gia dé ché tao hop kim c6 tinh dan hoi cao, bén, chac, khong bi an
mon.
- Kim loai Ca: ding lam chat khir dé tach oxi, lvu huynh ra khoi thép, 1am khé 1 sé hop chat hiru
CO.
- Kim loai Mg c6 nhiéu tmg dung hon ca: tao hop kim c6 tinh ctng, nhe, bén dé ché tao may bay,
tén lura, 6t6... Mg con dugc dung dé téng hop nhiéu hop chit hitu co. Bot Mg tron véi chat oxi
hoa ding dé che tao chat chiéu sang ban dém dung trong phao sang, may anh.

2) Pidu ché kim loai kiém tho:

- Trong tu nhién, kim loai kiém thd chi ton tai dang ion M?* trong céc hop chat.
- Phuong phap co ban 1a dién phan mudi néng chay cta ching.
Vidu: CaCl, — Ca + Cl2t
MgCl, — Mg + Cl21
- Mot s6 phuong phap khac:

+ Dung than cdc khir MgO; CaO tir dolomit bang febositic (hop chit Si va Fe ) & nhiét do
cao va trong chan khong.

MgO + C - Mg+ CO
CaO +2MgO + Si — 2Mg + Ca0.SiO2
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+ Dung nhom hay magie khir mudi cta Ca, Sr, Ba trong chan khéng & 1100°C—1200°C.
2Al +4Ca0O — Ca0O.Al203 + 3Ca
2Al + 4SrO — SrO. Al203 + 3Sr
2Al +4BaO — BaO. Al;0O3 + 3Ba

VAN PE 4: HOP CHAT QUAN TRONG CUA KIM LOAI KIEM THO
I. CaO (Canxi oxit) : Véi song.
- Tac dung vdi nude, téa nhiét : CaO + H.O — Ca(OH) it tan.
- Véi axit : CaO + 2HCI — CaCl; + H20 ,
- Vi oxit axit : CaO + CO2 — CaCOs ( voi chét)
IL. Nhirng hidroxit M(OH), ciia cic kim loai kiém tho:
1) Tinh chit:
- Céc hidroxit M(OH)2 khan déu ¢ dang mau trang.
- Tinh tan: Be(OH)2; Mg(OH); rét it tan trong nu6C.
Ca(OH). tuong dbi it tan ( 0,12g/100g H20).
Céc hidroxit con lai tan nhiéu trong nu6C.
- Do bén nhiét cua hidroxit ting tir Be—Ba: Mg(OH)2 mét nudc ¢ 150°C; Ba(OH)2 mat nudc &
1000°C tao thanh oxit.
- Tinh bazo: Be(OH): 1a bazo rat yéu, Mg(OH), 1a bazo trung binh, Ca(OH)2; Ba(OH)2; Sr(OH).
la bazo manh.
* Ca(OH), Canxi hidroxit : Voi toi
- It tan trong nuéc : Ca(OH), 0 Ca?* + 20H"
- Vi axit : Ca(OH)2 + 2HC] — CaClz + H20
- V61 oxit axit : Ca(OH)2 + CO2 — CaCOs| + H20 1)
~ Ca(OH)2 + CO2 — Ca(HCO3)2 (2)
- Véi d? muoi : Ca(OH); + Na,CO3 — CaCO3 + 2NaOH

2) Ung dung:
Hop chat hidroxit kim loai kiém tho Ca(OH)2 ung dung rong rai hon ca :tron vira xay nha,

khir chua dat trong, san xuat cloruavoi dung dé tay trang va khir tring.
I11. CANXICACBONAT (CaCO3) VA CANXI HIDRO CACBONAT (CaHCO5)

CaCOs : Canxi cachonat Ca(HCO:s), : Canxi hidro cacbonat

Canxi cacbonat 1a chat ran mau trang,

khong tan trong nu¢C. nhung tan trong Tan trong nuéc: Ca(HCOg)z— Ca?* +

Véi nude amonlclorua' 2HCO:;
CaCO3 + 2NH4Cl ——— CaCl, +
2NH3; + H,O + COzT
Vi bazo o - Ca(HCOgz)2 + Ca(OH)2 — 2CaCOs| +
manh Khéng phan tng 2H,0
Vi axit CaCOs+2HCl—CaClo+COz+H,0 Ca(HC03)2+2HC1T>Ca,C12+2C02+2HzO
manh = ludng tinh
Nhiét phan Bi phan hay ¢ nhiét d0 cao: Bi phan hay khi dun néng nhe:

CaCQO3; ¢y Ca0 + CO» Ca(HCO3); —°— CaCOs + CO; + H20
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Phan ung Ca** + CO3 — CaCOpysng
trao doi véi Khong 3CaZ* + 2P0 — Cas(PQs)2|
CO; ,PO?-
CaCOs + CO2+ H.0 0 Ca(HCOs):2
‘ khéng tan , tan
V61 CO2 Chiéu thuan (1): Giai thich sy xdm thuc cua nudc mua doi voi da voi tao hang

dong.
Chiéu nghich (2): Giai thich su tao thanh thach nhil trong hang dong.

VI. CANXISUNFAT (CaS04)
1) Tinh chit:
- La chat rin mau tring tan it trong nudc (& 25°C tan 0,159/100g H20).

- Tuy theo lugng nude két tinh trong mudi sunfat, ta ¢6 3 loai:
+ CaS04.2H20 : thach cao séng trong tu nhién, bén & nhiét do thuong.
+ CaS04.H20 hoac CaS04.0,5H:0 : thach cao nung ( hemihidrat)
CaS04.2H,0 — CaS04.0,5H20 + 1,5H20 (125°C)
- Bun nong 200°C; thach cao nung thanh thach cao khan. (CaSOgs)
CaS04.0,5H.0 — CaSO4 + 0,5H20 (200°C)
- CaSO0s: khéng tan trong nudc, khong tac dung voi nude, chi phan hity ¢ nhiét do rat cao.
2CaS04 — 2Ca0 +2S0; + 02 (960°C)

2) (Tng dung:

- Thach cao nung c6 thé ket hop véi nudce tao thanh thach cao séng va khi dong cing thi gidn no
the tich, do vay thach cao rat an khuon. Thach cao nung thuong dugc dic tuong, dic cac mau chi
tiét tinh vi dung trang tri noi that, 1am phan viét bang, bé bot khi gy xuong. ..

- Thach cao sdng dung dé san xut xi mang.
V.NUGC CUNG:
1).Khai niém Nudc cirng.
Nudc cing 13 nude c6 chira nhiéu cation Ca?*, Mg?*. Nudc chira it hodc khong chira cac ion trén
duoc goi 1a nudc mém.
2) Phén loai:
Can ctr vao thanh phan cac anion gbc axit ¢6 trong nude cing, ngudi ta chia nude cing ra 3 loai:
a) Nuée cirng tam thoi: Tinh cing tam thoi cua nude ctng 13 do cac mudi Ca(HCO3)2,
Mg(HCOz)2 gay ra:
Ca(HCO3); — Ca?* + 2HCOs"
- Goi la tam tho1i vi d§ cung sé mat di khi dun séi: M(HCO3)2 —MCO3 + CO2+ H20
b) Nuée cirng vinh ciru: Tinh ctng vinh ciru ciia nude 12 do cac mubi CaClp, MgCly,
CaS04, MgSO4 gy ra,goi 13 vinh citu vi khi dun néng mudi d6 s& khéng phan hay:

¢) Nuée c6 tinh cirng toan phan: La nudc cé ca tinh cliing tam thoi va vinh cuu.
- Nudc ty nhién thuong cé ca tinh cliing tam thoi va vinh ctru.
3) Tac hai cia nwéc cing:

* Vé mdt doi song thurong ngdy:
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- Giit 40 quan bang xa phong (natri stearat C17HssCOONa) trong nudc cting s& tao ra mudi khong
tan 1a canxi stearat (C17H3sCOO),Ca, chat nay ban trén vai soi, 1am cho quin 40 mau muc nat.

2C17H3s:COONa +MCl2 —(C17H3sCO0):M 1 +2NaCl
- Nudc cung lam cho xa phong ¢ it bot, giam kha nang tay rirA.
- Néu dung nudc cimg dé niu thice an, s& 1am cho thyc pham 1au chin va giam mui vi do phan
g clia cac ion va cac chat trong thuc pham.
* Vé mdt san xudt cong nghiép:

- Khi dun néng,& day ndi hay dng dan nudc nong s& gay ra 16p cin da kém din nhiét lam hao ton
chat d6t ,gay no ndi hoi va tat nghén 6ng dan nude néng (khong an toan)..
- Lam hong nhiéu dung dich can pha ché.
- Vi vay, viéc lam mém nudc cung trudce khi ding c6 y nghia rat quan trong.
4. Cac phwong phip 1am mém nuéc cing:
Nguyén tic lam mém nude cing 1a giam ndng do cac cation Ca?*,Mg?* trong nudc cing.
a) Phwong phap két tiia:

* Péi voi nwéc cé tinh cieng tam thoi
- Pun s6i nudc co tinh cimg tam thoi truée khi dung, mubi hidrocacbonat chuyén thanh mubi
cacbonat khong tan:
CMHCQm-Jlacmxx¢+c0ﬁ+fho
Mg(HCO:3): —> MgCQOs| + CO21 + H20
— Loc bo két tia dugc nude mém.

- Dung mot khéi lugng vira du dung dich Ca(OH)2, Na2COs dé trung hoa mudi hidrocacbonat
thanh mubi cacbonat két tuA. Loc bo chit khong tan, duoc nudc mém:
Ca(HCO:s), + Ca(OH), — 2CaCOs3 1+ 2H,0
Mg(HCOs3), +2Ca(OH)>—Mg(OH)24 +2CaCO3zl +2H,0
M(HCO3)2 +Na2CO3—MCO3z! +2NaHCO3
* Péi voi nwéc cé tinh cieng vinh cieu: Ding dung dich NaCOs, Ca(OH)2 va dung dich NasPO4
dé lam mém nudc cing:
Ca** + COs* — CaCOs|
3Ca%" + 2P04* — Ca3(POa)2|
Mg?* + CO3* + Ca?* + 20H — Mg(OH)2] + CaCOs3|
B. Phwong phip trao ddi ion:
- Phuong phap trao d6i ion dugc dung phd bién dé lam mém nuoC. Phuong phép nay dua trén
k}lé nang trao doi ion qﬁa cac hat zeolit (~céc’ alumino silicat két tinh, qé trong tu nhién hodc duoc
tong hop, trong tinh thé c6 chira nhirng 16 trong nho) hoac nhya trao doi ion.
- Thi du:
Cho nudc cing di qua chét trao d6i ion 1a cac hat zeolit thi sé mol ion Na* cua zeolit roi
khoi mang tinh thé, di vao trong nuéc nhuong chd cho cac ion Ca?* va Mg?* bi giir lai trong mang
tinh thé silicat.

B. BAI TAP:
A. Li thuyét co ban:
Cau 1. Phat biéu nao sau day khong ding vé kim loai kiém :
A. t° nong chay, t° soi thap B. Khéi luong riéng nho, do ctng thap.
C. D6 dan dién dan t° thap. D. Céu hinh e & 16p ngoai cung nst
CAu 2. Céu hinh e cua ion Na* gidng c4u hinh e cta ion hodc nguyén tir nao trong day sau day :
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A. Mg?*, AI¥*, Ne B. Mg?*, F~, Ar
C. Ca®*, APF*, Ne D. Mg?*, AI¥*, CI-

Cau 3. Kim loai kiém c6 céu tao mang tinh thé kiéu nao sau day :
A. Lap phuong tdm dién B. Lap phuong tam khoi
C. Luc giac D.AvaB

Cau 4. bic diém nao sau day khong phai 14 dic diém chung cua kim loai kiém :
A. S e 16p ngoai cung ciia nguyén tir B. S6 oxy héa nguyén td trong hop chét
C. Cu tao mang tinh thé ciia don chatD. Ban kinh nguyén tir

Cau 5. Trong phong thi nghiém dé bao quan Na c6 thé ngdm Na trong :

A. NHs long B. C2HsOH C. Dau hoa. D. H20
Céu 6. Kim loai nao sau day khi chay trong oxi cho ngon lira ma do tia :
A. Li B. Na C.K D.Rb
Céau 7. Truong hop nao sau day Na* bi khir :
A. Dién phan nc NaCl B. Dién phan d? NaCl C. Phan huy NaHCO3
D.Ca A,B, C.
Cau 8. Day dung dich nao sau day co pH > 7 :
A. NaOH, Na;COs, BaCl; B. NaOH, NaCl, NaHCO3
C. NaOH, Na.CO3, NaHCOs3 D. NaOH, NHs , NaHSO4

Cau 9. bién phan dung dich NaCl c6 mang ngin, tai khu vuc gan dién cuc catot, néu nhung qui
tim vao khu vuc do thi :

A. Qui khong d6i mau B. Qui chuyén sang mau xanh
C. Qui chuyén sang mau do6 D. Qui chuyén sang mau hong
Cau 10. Dung dich NaOH khéng tac dung véi mudi ndo sau day :
A. NaHCOs3 B. Na2COs C. CuSOg4 D. NaHSOq4
Cau 11. Nhitng tinh chit ndo sau day khong phai cia NaHCO3 :
1. Kém bén nhiét 5.Thuy phan cho méi truong kiém yéu
2. Tac dyng v&i bazo manh 6.Thuy phan cho méi truong kiém
manh
3. Tac dung véi axit manh 7. Thuy phan cho moi truong axit
4. La chét ludng tinh 8. Tan it trong nudc
A 1,23 B.4,6 C.1,24 D.6,7
Cau 12: Trong nhom IA theo chiéu dién tich hat nhan ting dén :
A.Ban kinh nguyén tir tang dan B.Ning luong ion héa giam dan
C. Tinh khtr tang dan D. b6 am di¢n tang dan
Cau 13: San pham cua phan tmg nhiét phan NaNOs 12 :
A.Na; NO2va O B. NaNOz va O
C. Na.O va NO> D. Na.O va NO; va O..
Cau 14: Trong phan tng sau : NaH + H20 — NaOH + H:. Nudc dong vai tro gi ?
A. Kht B. Oxi hoa C. Axit D. Bazo
Cau 15. Nhan dinh nao sau day khong diing véi nhom 1A :
A. t°s0i, t° nong chay bién d6i khong tuan theo qui luat. B. t° s6i tang dan theo chiéu
tang nguyén tur khéi.
- C Kiéu mang tinh thé khong giong nhau. D. Nang lugng ion hoa giam
dan
Cau 16. Tir Be > Ba c6 két luan nao sau sai :
A. Ban kinh nguyén ttr ting dan. B. t° ndéng chay
tang dan.
G Piéu c¢6 2e & 16p ngoai clng. D. Tinh khu tang
dan.

Céu 17. Kim loai nao sau day hoan toan khong phan ing véi nude ¢ nhiét do thuong :
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A. Be B. Mg C.Ca D. Sr
Cau 18. Cho so d6 phan tng :

Ca + HNOj3 rét lodng — Ca(NO3)2 + X + H20 X + NaOH(t°) c6 khi mui khai
thoatra. X 1a:

A. NH3 B. NO2 C. N2 D. NH4NO3

Cau 19. Trong mét cbc c6 a mol Ca?*, b mol Mg?*, ¢ mol CI', d mol HCOg3". Biéu thuc lién hé
gifra a,b,c,d la:

A.a+b=c+d B.2a+2b=c+d C.3a+3b=c+d D.2atbh=c+d
Cau 20. Phan ing phan huy da voi la phan ing thu nhiét theo phuong trinh :

CaCOz [ CaO + CO;. Yéu td ndo sau day lam giam hiéu suat phan tng;:

A. Tang t° B. Giam ndng do CO> C. Nghién nho
CaCO3 D. Tang ap suat
Cau 21. Nudc cing la nude :
A. Chtra nhiéu ion Ca?* , Mg?* B. Chira 1 luong cho phép
Ca’**, Mg?*
C. Khong chtra Ca?* , Mg?* D. Chua nhiéu Ca?* , Mg?* , HCO;
Cau 22. Mot loai nudc chira nhiéu Ca(HCO3)2 , NaHCOs3 1a
A.NCTT B.NCVC C. nuéc mém D. NCTP
Cau 23. bé 1am mém NCTT dung cach nao sau :
A. Pun s61 B. Cho d? Ca(OH); vira du C. Cho nudc ciing qua chat trao ddi cationit
D.CaA,BvacC
Cau 24. Dung phuong phap nao dé diéu ché kim loai nhom IIA :
A. bpdd B. bpnc C. Nhiét luyén D. Thuy luyén
Cau 25. M6 ta tmg dung nao duéi ddy vé Mg khong dung
A. Dung ché tao day din dién B. Dung d¢é tao chat chiéu sang C. Dung trong

qua trinh tong hop chat hitu co
D. Dung dé ché tao hop kim nhe, can cho cong nghi¢p san xuat may bay, tén lua, 6 to.
B. Bai tap van dung:

DANG 1: KIM LOAI KIEM — KIEM THO TAC DUNG VOI NUOC

Cau 1: Cho mot mau hop kim K-Ca tac dung v6i nudce (du), thu duoc dung dich X va 3,36 lit Hz
(¢ dktc). Thé tich dung dich axit HCl 2M can dung dé trung hoa dung dich X 1a

A. 150ml. B. 75ml. C. 60ml. D.
30ml
Cau 2: Hoa tan mot lugng g@)m 2 kim loai kiém vao nudc thu duge 200ml dung dich A va 1,12 lit
H> (dktc). Tim pH cta dd A?

A. 12 B.11,2 C.131 D. 13,7
Céu 3 (PHKA - 2010): Hoa tan hoan toan 8,94¢ hdn hop gdm Na, K, Ba vao nuéc, thu duge dd X
va 2,688 lit khi Hz (dktc). Dung dich Y gom HCI va H2S0O4, ti 1¢ mol tuong tng la 4:1. Trung hoa
dd X boi dd Y, tong khéi lugng cac mudi dugce tao ra 1a?

A. 13,79 B. 18,469 C. 12,78g D. 14,62g
Céu 4 (PHKA — 2008): Cho hdn hop gém Na va Al c6 ti 1& mol twong tmg 1 1:2 va nudc (du).
Sau khi cac phan ng x4y ra hoan toan, thu duogc 8,96 lit khi H (dktc) va m gam chit ran khong
tan. Gia tri cia m 1a?

A. 10,89 B. 5,49 C. 7,89 D. 43,29
Céu 5 (PHKB — 2007): Hon hop X gdm Na va Al. Cho m gam X vao mét luong du nuée thi
thoat ra V lit khi. Néu ciing cho m gam X vao dung dich NaOH du thi dugc 1,75V lit khi, (biét
thé tich cac khi do trong cung diéu kién), thanh phan phan trim theo khdi luong ciia Na trong X
1a?

A. 39,87% B. 77,31% C. 49,87% D. 29,87%
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Cau 6 (PHKB - 2009): Hoa tan hoan toan 2 98 hon hop g6m kim loai M va oxit ctia né vao
nuée, thu duge 500ml dung dich chira mét chit tan c6 ndng d6 0,04M va 0,224 lit H, (dktc). Kim
loai M 1a?

A. Ca B. Ba C.K D. Na

DANG 2: BAI TOAN CO2, SO, TAC DUNG VOI DUNG DICH BAZO

Cau 1: D6t chay hoan toan 0,1mol CszOH’r(‘A)i hép thu toan b san pham chay vao binh chira
75ml dd Ba(OH)2 2M. Tong khoi lugng muoi thu dugc sau phan tng 1a?
A. 32,65¢ B. 19,79 C. 12,95¢ D. 35,75¢

Céu 2 (CDP KA - 2010): Hap thu hoan toan 3,36 lit CO2 (dktc) vao 125ml dd Ba(OH)2 1M, thu
dugc dd X. Coi thé tich dd khong thay do6i, nong do mol chat tan trong dd X 1a?

A.0,4M B. 0,2M C.0,6M D. 0,1M
Céu 3 (PHKA — 2008): Hap thu hoan toan 4,48 lit khi CO2 ¢ dktc vao 500ml dd hon hop gom
NaOH 0,1M va Ba(OH)2 0,2M, sinh ra m gam két tua. Gia tri cua m 1a?

A. 19,7g B. 17,739 C. 9,85¢ D. 11,829
Cau 4 (PHKA — 2007): Hép thu hoan toan 2,688 lit CO2 (dktc) vao 2,5 lit dd Ba(OH)2 nong do a
mol/lit, thu dugc 15,76g két tia. Gia tri cua a 1a?

A. 0,032M B. 0,048M C.0,06M D. 0,04M
Cau 5 (DHKB —2007): Nung 13,4g hon hop 2 mgéi cacbonat cua 2 kim loai hoa tri,2, thu duoc
6,8g chat ran va khi X. Luong khi X sinh ra cho hap thu vao 75ml dd NaOH 1M, khoi lugng
mudi khan thu dugc sau phan tng 1a?

A. 5,8¢ B. 6,59 C.4,2g D. 6,39

DANG 3: TOAN VE MUOI CACBONAT

Céau 1: Khi nung mot ’lu(jng hidrocacbonag ctia kim loai hoa trj 2 va dé nguoi, thu duoc 17,92 lit
khi (dktc) va 80g ba ran. Xac dinh tén mudi hidrocacbonat néi trén?

A. Ca(HCO:s), B. NaHCOs C. Cu(HCO:3): D. Mg(HCO3):
Cau 2: Nung nong 100g hon hop NaHCOs va NaoCOs dén khoi lugng khong doi thu dugce 69g
hdn hop rin. % khoi lugng ctia NaHCOs trong hon hop 13?2

A. 80% B. 70% C. 80,66% D. 84%
Cau 3 (PHKB - 2008): Nhiét phan hoan toan 40g mot loai quang d616mit co 14n tap chét tro,
sinh ra 8,96 lit CO2 (dktc). Thanh phan % vé khoi lugng ctia CaCO3.MgCO3 trong loai quang néu
trén 1a?

A. 40% B. 50% C. 84% D. 92%
Cau 4 (PHKA — 2010): Nho tir tir timg giot dén hét 30ml dd HCI 1M vao 100ml dd chira
Na>2COs3 va NaHCO3 0,2M, sau phan trng thu dugc s6 mol CO2 18?

A. 0,03 B. 0,01 C. 0,02 D. 0,015
Cau 5(PHKB - 2009): Cho tir tir dd chira a mol HCI vao dd chira b mol Na;COs dong thoi
khudy déu, thu duoc V lit khi(dktc) va dd X.Khi cho du nudc voi trong vao dd X thdy co xuit
hién két tia. Biéu thirc lién hé giira V voi a,b la:

AV =22 4(a—b) B.V=112(a—b) C.V=112(a+h) D.V = 22,4(a + b)
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