CHUYEN PE 20. KIM LOAI NHOM IA, 1A
Phan I: HE THONG LY THUYET CO BAN VA NANG CAO
A. KIM LOAI NHOM IA (KIM LOAI KIEM)
I. VITRi VA CAU TAO NGUYEN TU
Kim loai kiém 14 nhirng kim loai thuéc nhom IA, dtng dau cac chu ki (trir chu ki I) gdm c6 cac nguy@n
t6: Lithium (Li), Sodium (Na), Potassium (K), Rubidium (Rb), Caesium (Cs), Francium (Fr)
=> Day la nhitng nguyén td s, co le 16p ngoai cung (ns 1), c6 niang luong ion hoa thip nén nhirng nguyén tir
nay dé dang nhwong di le dé c6 dugc cau hinh bén vimg khi tham gia phan Gng hoa hoc.
II. TINH CHAT VAT Li
- C6 mau trang bac va c¢6 anh kim
- Lién két kim loai yéu
- La nhitng kim loai rat nhe va mém, dan dién va dan nhiét tbt.
- Nhiét d6 nong chay va nhiét do soi thap, giam tir Li dén Fr.
- Bg ciing nhé
- CAu tao don chét: cac don chat nhom IA déu c6 ciu tao mang lap phuong tam khoi.
I11. TINH CHAT HOA HQC
- Céc kim loai kiém c6 tinh khtr rat manh: M — M* + 1e.
- Trong moi hop chét, kim loai kiém c6 s6 oxi hoa +1.
1. Tac dung véi phi kim
* Tac dung véi O2
- Trong Oz khé tao thanh peroxide: 2Na + Oz — Naz202
- Trong khong khi kho: 4Na + O2 — 2Na20
- Céc kim loai kiém tu do ciing nhu hop chat cua ching khi bi d6t s& chay cho ngon hira ¢6 mau dic trung:
+ Li cho ngon ltra mau do tia.
+ Na cho ngon lra mau
+ K cho ngon hra mau tim.
+ Rb cho ngon lira mau :
+ Cs cho ngon ltra mau xanh lam.
* Tac dung véi phi kim khac: 2K + Cl, — 2KCl
2. Tac dung véi axit (HCI, H2SO4 lodng) dé sinh ra mudi méi + khi H>
2Na + 2HCI — 2NaCl + H2t

Na du + H20 — NaOH + % H21

TQ:2M + 2H" — 2M*" + H,
3. Tac dyung v6i nwdc i .
Kim loai ki€ém dé dang tac dung vdi nude dé sinh ra dung dich kiém tuong ting + khi H»

Na + H20 — NaOH + % H21

TQ: M + H.O - MOH + %Hz

4. Tac dung véi dung dich muoi
- Khi cho Na tac dung v&i dd mubi CuSOs sé& ¢6 bot khi va két tia Cu(OH)2 mau xanh.
2Na + 2H20 — 2NaOH + H21

2NaOH + CuSOs — NazSO4 + Cu(OH)2|
Ch y: Khi cho kim loai kiém vao dung dich mudi, dau tién kim loai kiém s& tac dung véi nude sau dé base
sinh ra c6 thé tac dung véi mudi (ctia kim loai c6 hydroxide khéng tan).
IV. UNG DUNG VA PIEU CHE
1. Ung dung
- Ché tao hop kim c6 nhiét d6 nong chay thap dung trong thiét bi bao chay....
- Céc kim loai K va Na dung 1am chét trao d6i nhiét trong mot vai loai 10 phan tmg hat nhan.
- Kim loai Cs dung ché tao té bao quang dién.
- Kim loai kiém duogc dung dé diéu ché mot s6 kim loai hiém bang phwong phap nhiét luyén.
- Kim loai kiém duogc dung 1am chit xac tac trong nhiéu phan tmg hitu co.
2. Didu ché
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Dién phan nong chay mudi cta kim loai kiém: 2NaCl—®*2Na +Cl,
B. MOT SO HQP CHAT QUAN TRONG CUA KIM LOAI KIEM
I. Sodium hydroxide (NaOH)
1. Tinh chét vat li
La chét ran, khong mau dé hut 4m, d& ndng chay, tan nhidu trong nudc
2. Tinh chit héa hoc: L4 base manh (hay con goi 1a kiém hay chat an da); lam quy tim hoa xanh,
phenolphtalein hoa hong. NaOH c6 day du tinh chét ciia mot hydroxide.
+ Tac dung voi acid, oxide acid tao thanh mudi va nuée
NaOH + HC1 — NaCl + H20
Chi y: Khi tac dung véi acid, oxide acid trung binh, yéu thi tiy theo ti 16 mol cac chit tham gia ma mudi
thu dugc c6 thé 1a mudi acid, mudi trung hoa hay cé hai.
2NaOH + CO; — NaCOs3 + H20
NaOH + CO2 — NaHCO3
+ Tac dung véi oxide va hydroxide ludng tinh:
2NaOH + Al.03 — 2NaAlO; + H.0
NaOH + AI(OH)3z — NaAlO; + 2H,0
+ T4c dung vai dung dich mudi:
CuSOs + 2NaOH — Cu(OH)2| + Na>S04 (xanh lam)
NH4Cl + NaOH — NaCl + NHz + H20
+ T4c dung voi mot sé phi kim, nhu halogen ..
2NaOH + Cl; — NaCl + NaClO + H.0
+ Tac dung véi cac kim loai ¢6 hydroxide ludng tinh nhu Al, Zn, Be, Cr, Sn, Pb, ...
NaOH + Al + H20 — NaAlO2 + 3/2 H:
3. Piéu ché: Pién phan dung dich NaCl (c6 mang ngin)
2NaCl + 2H,O —®%m _, H, + Cl; + 2NaOH
1. SODIUM BICARBONATE (NaHCO3)
NaHCOs con goi 1a Sodium bicarbonate hay baking soda
1. Tinh chét vt 1i: La chét ran, it tan trong nudc
2. Tinh chit héa hoc
- Bi phan hiy boi nhiét: 2NaHCO3 —“— Na2COs + H20 + CO:
- NaHCOg3 tac dung véi ca dung dich axit va dung dich base:
NaHCOs + HCI — NaCl + H20 + COz2
NaHCOs + NaOH — Na:COs + H20
=>NaHCOs3 c6 tinh ludng tinh.
3. Ung dung: Sodium bicarbonate dugc ding trong y hoc (1am thudc chira dau da day), cong nghé thyc pham,
san xuat nudc giai khat, ...
111. SODIUM CARBONATE (Na2COs3)
1. Tinh chét vt li: D& tan trong nudc, nong chay & 850°C.
2. Tinh chit héa hoc: La mudi c6 kha ning tic dung voi dung dich axit, mot s6 dung dich mudi:
Na2COs + 2HCI — 2NaCl + H20 + CO2
Na2COs3 + CaClz — 2NaCl + CaCO3
3. Ung dung
- La nguyén liéu trong cong nghiép san xuét thity tinh, xa phong, gidy, ....
- Dung trong cong nghiép san xuét chét tay rua, ...
IV. SODIUM CHLORIDE (NacCl)
1. Trang thai tw nhién: NaCl 12 hop chat rat pho bién trong tu nhién (6 trong nudce bién, nuéc cua hd nude
mdn, khoang vat halite (thach diém, da mubi) goi 1a mudi mo).
2. Tinh chét vat li:
+ Tinh thé NaCl khong c6 mau va hoan toan trong sudt.
+ Nhiét d6 nong chay va nhiét do soi cao, t°nc = 800°C, t°% = 1454°C.
+ D& tan trong nudc va d tan khong bién doi nhiéu theo nhiét d6 nén khong dé tinh ché bang cach két
tinh lai.
+ D6 tan ciia NaCl & trong nude giam xudng khi c6 NaOH, HC1, MgClp, CaCly, ... do d6 ngudi ta thuong
suc khi HCI vao dung dich mudi in bdo hoa dé diéu ché NaCl tinh khiét.



3. Tinh chét héa hoc: Khac v6i cac mubi khac, NaCl khong phan tng véi kim loai, axit, bazo & diéu kién
thuong.

+ NaCl phan tng v6i mot mudi:

NaCl + AgNOs — NaNOs + AgCl|

+ O trang thai rin, NaCl phan tng voi H2S04 dam déc (phan ng san xuat HCI, nhung hién nay rat it

ding vi phuwong phép tao ra nhiéu khi doc hai, gdy nguy hiém t&i hé sinh thai, 6 nhidm méi truong).
NaCl + H2SO4 — NaHSO4 + HCI
2NaCl + H2SO4 — NazSO4 + 2HCI
+ Pién phan dung dich NaCl:
2NaCl + 2H,0 —%d4m 5 9NaOH + H; + Cl
- Ung dung _

+ La nguyén liéu dé diéu ché Na, Cl, HCI, NaOH va hau hét cic hop chat quan trong khac ciia Sodium.

+ Ngoai ra, NaCl con duogc ding nhiéu trong cac nganh céng nghiép nhu thuc pham (mudi an...), nhudm,
thudc da va luyén kim.

- Piéu ché

+ Nguoi ta thuong khai thac mu01 tir mo bang phuong phap ngam, nghia 1a qua cac 16 khoan dung nudc
hoa tan mu6i ngdm ¢ dudi long d4t roi bom dung dich 1én de két tinh mudi an.

+ C6 ddc nude bién bang cach dun nong hodc phoi nang tu nhién, ngudi ta c6 thé két tinh mubi an.
C. KIM LOAI KIEM THO
I. VI TRi VA CAU TAO
1. Vi tri
- Kim loai kiém tho 13 nhimg nguyén t6 s (ns?) thugc nhom IIA, gom céc kim loai:
Beryllium (Be), Magnesium (Mg), Calcium (Ca), Strontium (Sr), Barium (Ba)
=> Trong moi chu ki, cac kim loai kiém tho dimg sau kim loai kiém.

2. Ciu tao.
Nguyén td Be Mg Ca Sr Ba
Cau hinh [He]2s* | [Ne]3s® | [Ar]ds? [Kr]5s? [Xe]6s?
electron
Ban kinh 0,089 0,136 0,174 0,191 0,220
nguyén tr (mm)
Nang lugng ion 1800 1450 1150 1030 970
hoa I, (kJ/mol)

D6 am dién 1,57 1,31 1,00 0,95 0,89
Thé dién cure -1,85 -2,37 -2,87 -2,89 -2,90
chuan E%p:a

(V)
Mang tinh thé Luc phrong Lap phuong tam dién Lap
phurong
tam khoi

IL. TINH CHAT VAT Li

- Nhiét d6 nong chay va nhiét do soi twong d6i thap

- Do céu tao mang tinh thé ctia cac nguyén t6 khac nhau nén nhiét d6 néng chay, nhiét do soi khong thay doi
dua theo dién tich hat nhan

- La nhitng chét ran mau tréng bac hodc xam nhat, c6 anh kim, dan dién, dan nhiét tét.

- P cling: kim loai kiém thd cimg hon kim loai kiém, nhung nhin chung kim loai kiém thd c6 d6 cting thap;
d6 cing giam dan tir Be — Ba (Be cting nhit c6 thé vach dugc thuy tinh; Ba chi hoi cimg hon chi).

- Khéi lugng riéng tuong ddi nho, d6 cing tuy cao hon kim loai kiém nhung van nho hon nhom.

I11. TINH CHAT HOA HQC

- Nguyén tr kim loai kiém thd c6 2e 16p ngoai ciing, ning luong ion thap
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=> ¢ xu hudng nhuong 2e khi tham gia phan img hoéa hoc: M — M?* + 2e
=> Kim loai kiém thd ¢6 tinh khir manh.
1. Tac dung véi phi kim
* Véi O2
- O t° thuong, Be va Mg bi oxi hoa cham tao thanh 16p mang oxide bao vé, cac kim loai con lai tac dung véi
O2 manh hon.
- Khi dbt nong tat ca cac kim loai nhom IIA déu chay thanh oxide.
2Mg + 02 —— 2MgO
- Véi halogen: phan ting dé dang & nhiét @6 thuong: M + X, — MX;
Vi du:
Ca + Cl2— CaCl:

- Vai phi kim kém hoat dong phai dun nong:

Ca+2C —“—CaC, (Calcium carbide)

Ca+H,—"—CaH, ( Calcium hydride)

3Mg + N, —~— Mg, N, (Magnesium nitride)
2. Tac dung voi axit
a) Tac dung voi HCI, H,SO4 lodng: Ca + 2HClI — CaCl; + H»
b) Tac dung véi HNO3, H2SO4 déc
- Khtr N*®, $*6 thanh cac hop chat mirc oxi hoa thap hon.
4Ca + 10HNO:s3 (1) — 4Ca(NO3z)2 + NHsNOs + 3H20
Mg + 4HNO3z @ — Mg(NO3)2 + 2NO2 + 2H.0

3. Tac dung véi nude
- Ca, Sr, Ba tac dung v6i nude ¢ nhiét do thuong tao dung dich bazo:

Ca + 2H.O0O — CaOH), + H»
- Mg khong tan trong nudc lanh, tan cham trong nudc nong tao thanh MgO.

Mg + H.0 —%> MgO + H;
- Be khong tac dung voi nudc.
IV. UNG DUNG
- Kim loai Be dugc dung lam chét phu gia dé ché tao nhting hop kim c6 tinh dan hdi cao, bén chic, khong bi
an mon.
- Kim loai Mg ding dé ché tao nhiing hop kim c6 dic tinh cung, nhe, bén. Nhirng hop kim nay dugc dung de
ché tao may bay, tén lra, 6t0,... Kim loai Mg con dugc dung dé tong hop nhiéu hop chat hiru co. Bot Mg tron
v6i chét oxi hoa ding dé ché tao chat chiéu sang ban dém.
- Kim loai Ca dung lam chét khir dé tach oxygen, sulfur ra khoi thép. Ca con duoc ding dé 1am kho mot sb
hop chét hitu co.
V. DIEU CHE
Dién phan néng chay mudi kim loai kiém tho: CaCl. —%* >Ca + Cl

D. MOT SO HQP CHAT CUA CALCIUM
I. CALCIUM OXIDE-VOI SONG (CaO)

- CaO la chat rin mau trang.

- La basic oxide, tac dung manh liét véi nude tao thanh base manh.

- Tac dung véi nhiéu acid va acid oxide:

CaO + 2HCI — CaCl; + H20
Ca0O + COz2 — CaCOs3

I1. CALCIUM HYDROXIDE- VOI TOI: Ca(OH)2
1. Tinh chét vat 1y: 13 chit rin mau tring, it tan trong nudc. Dung dich cta né goi 1a nude voi trong.
2. Tinh chét héa hoc: Mang dﬁy du tinh chét cua mot dung dich kiém (tac dung voi axit, oxide axit, muéi)

- T4c dung voi axit va oxide axit tao mudi twong Gng.

Ca(OH). + 2HC1 — CaCl, + 2H20
Ca(OH); + CO2 — CaCO3| + H20 (1)
Ca(OH); + 2CO; — Ca(HCOs):2 (2)
- Tac dung véi mudi:
Ca(OH)2 (dung dich) + MgCl2 — CaCl + Mg(OH)2|



3. Ung dung: Hop chat hydrOXIde kim loai klem tho Ca(OH)2 tng dung rong rai hon ca: tron vira xay nha,
khir chua dét trong, san xuét cloruavoi dung dé tay tring va khir triung.
I11. CALCIUM CARBONATE CaCOs
- Tinh chit vat Iy: chat rin mau tring, khong tan trong nudc
- Tinh chét héa hoc :
+ La mudi cua axit yéu, khong bén nén tac dung duge v6i nhidu axit vo co, giai phong khi cacbonic :
CaCOs; + 2HCI — CaClz + HO + CO2
CaCO3 + 2CH3COOH — (CH3COQ)2Ca + H20 + CO2
+ Tan trong amonium chloride:
CaCOz + 2NH4Cl — CaClz + 2NH31 + H20 + CO21
+ Calcium carbonate tan dan trong nuéc c6 chia khi carbon dioxide, tao ra mudi tan 1a calcium
hydrogencarbonate (Ca(HCOs).):
CaCO3z + H20 + CO2 2 Ca(HCOs):,
=> Phan tmg thuan: Giai thich sy xdm thyc ctia nudc mua d6i voi ndi da voi
Phan tng nghich: Giai thich sy hinh thanh thach nhii c6 trong hang dong.

1. CALCIUM SULFATE: CaSOa4
Tinh chit:
- Calcium sulfate 1a chat ran, mau trang, tan it trong nudc (d6 tan & 25°C 14 0,15 g/100 gam H0).
- Tuy theo luong nude két tinh trong mudi calcium sulfate, ta c6 3 loai :

+ CaS04.2H20 c6 trong tu nhién 1a thach cao séng, bén & nhiét d6 thuong.

+ CaS04.H20 hoac CaS04.0,5H,0 la thach cao nung

+ CaS04 0 tén la thach cao khan: khéng tan va khong tac dung véi nude.
IV.NUGC CUNG
- Pinh nghia: Nudc cirng la nwée ¢6 chira nhiéu cation Ca?*, Mg?*. Nude chira it hodc khéng chira cdc ion
trén dwoc goi la nuoc mém.
- Phan loai:

+ Nudc cieng tam thoi: 1a nuGe co chira cac ion: Ca?*, Mg?*, HCOg®

+ Nuwdc cieng vinh civu: 13 nude c¢6 chia cac ion: Ca®*, Mg?*, SO.>, CI

+ Nuwdc cieng todan phan: 13 nude c6 ca tinh cimg tam thoi va tinh cimg vinh ctru
=> Nudc ty nhién thudng 14 nudc clng toan phan.
- Tac hai cua nuwdc cing:

+ Lam giam bot, giam kha ning tay rira cia xa phong, khién thirc an 1au chin va giam mui vi.

+ Nudc cing cling gay tac hai cho cac nganh san xuét, lam hong nhiéu dung dich cin pha ché.
- Bi¢én phap lam mém nudc cirng
Nguyén tic : Lam giam nong do cac cation Ca%*, Mg?" trong nuéc cing.
Phwong phdp két tiia:

+ Nuwde cirng tam thoi : Pun so1 hodc dung dung dich Na2COs, NasPOa.

Ca(HCO3), —“>CaCO; + CO; + H,0

Mg(HCO3), —~> MgCOs + CO; + H.0
+ Nwdc cieng vinh ciiu : Dung dung dich NapCO3z, NazPOa.
Ca** + CO.” — CaCOs

3Ca** + 2P0} — Ca3(POa)2

Phwong phdp trao déi ion: cho nuéc cing qua chét trao d6i ion 1a cac hat zeolit thi sé mol ion Na* ctia zeolit
roi khoi mang tinh thé, di vao trong nudc nhudng chd cho cac ion Ca?* va Mg?* bi giit lai trong mang tinh
thé silicat. )

V. NHAN BIET ION Ca?*, Mg?* TRONG DUNG DICH

Pé ching minh sy c6 mit cia ion Ca?*, Mg?* ta dung dung dich chira mubi carbonate dé tao ra két tua
CaCOs hodac MgCO3. Sau do suc khi CO2 du vao dung dich, néu két tua tan chung to6 c6 mat cua Ca®* hoic
Mg?* trong dung dich ban dau. ’ )

Phan I1: HE THONG BAI TAP THEO KIEN THUC LY THUYET CO PHAN DANG

DANG 1: LY THUYET

Cau 1: Cau nao sau ddy mé ta dung su bién doi tinh chat cua cac kim loai kiém theo chiéu dién tinh hat
nhén tang dan ?

A. Bén kinh nguyén tir giam dan.
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