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NHOM VA HOP CHAT CUA NHOM

1. Tém tat |y thuyét

1.1. Nhédm

a. Vi tri trong bang tuan hoan, cau hinh electron nguyén tc

- CAu hinh electron: 1s2 2s22p°® 3s523p?. = Al: thudc nhom IIIA, chu ky 3.

- Nhém dé nhuwéng 3 e hod tri, nén cé sé oxi hoa +3.

b. Tinh chéat vat I cda Nhém

- La kim loai nhe ,mau trdng bac, néng chay & nhiét dd khéng cao lam.

- Rat déo, c6 thé dat dwoc 1a nhém méng 0,01 mm dung dé goi thwe pham.
- C6 cAu tao mang lap phuwong tdm dién ,c6 mat do electron tw do twong ddi Ién. Do vay
nhém cé kha nang dan dién va nhiét tét.

c. Tinh chat héa hoc cta Nhém

Nhém la kim loai c6 tinh kh&r manh, nén né bi oxi hoa dé dang thanh ion nhém Al3* . Ta co:
Al — AlI¥* + 3e

- Tac dung v&i Halogen
2Al + 3Cl; — 2AIClI3

- Téac dung voi oxi

4Al + 302 — 2A1203

- Tac dung va&i axit

2Al +6 HCI — 2AICIz + 3 H>
- Nhém phan &rng véi axit HNO3z va H2SO4 dac, néng:
Al + 4HNO3 lodng — AI(NO3)z + 2H.O + NO.

- Cha y: Nhém bj thu déng trong HNO3z va H.SO4 dac ngudi.
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- Tac dung voi oxit kim loai
2Al + Fe203 — Al,Os  + 2Fe
- Tac dung v&i nwéc

+ Vat bang nhom khong tac dung véi nwdc & bat ky nhiét dd nao vi trén bé mét nhom dwoc
phi b&i mot I&p Al2O3 rat bén. Néu pha bd I6p bao vé nay, thi nhém tac dung dwoc véi

nwé&c
+ Phan &ng: 2Al + 6H,O — 2AI(OH); + 3H>

+ AI(OH)s la chét ran, khong tan trong nwéc 1a 16p bao vé khdng cho nhom tiép xuc véi

nwédc nén phan trng nhanh chéng bi dirng lai.

Téac dung véi dung dich kiém

Al20z + 2 NaOH — 2NaAlO> + H20

oAl + BH0 — 2AIOH): + 3H2 (2)
AI(OH); + NaOH — NaAlO; + 2H,0 (3)

Phan tng (2), (3) xay ra xen k& nhau mai cho dén khi nhém bi tan hét .
2Al + 2NaOH + 2H>0O — NaAlO, + 3 H:

d. ng dung va trang thai tw nhién

- ng dung

+ Dung ché tao may bay, 6 t6, tén Itra ...

+ Trang tri ndi that, xdy dwng nha cira.

+ Dan dién, dan nhiét tét nén dung lam day cap dan dién.
- Trang thai tw nhién

+ Nhém 14 kim loai hoat ddng manh nén trong tw nhién chi tén tai & dang hop chat nhw: dat

sét, mica, criolit ...
e. San xuat Nhom
- Nguyén liéu

+ Quang boxit Al,03 .2H,0 quéang thwdng 1an tap chat 1a Fe,O3 va SiO2, nén ta phai lam
sach nguyén liéu
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- Nguyén tac
Kher ion AI** thanh Al.
- Phwong phap

+ Vi sw khir ion AI3* trong Al.Os |a rat khé khan, khong thé dung cac chat khir théng
thwong nhw CO, C, Hz ... ma ta phai dung phwong phap dién phan néng chay véi xic tac
la criolit (NasAlFs ) nham gidm nhiét d6 ndng chay cta Al203 (2050 °C — 900°C ) dé tiét

kiém nang lwong, va tao dwoc chat Idng co tinh dan dién tét hon.
+ Qua trinh dién phan:

Cuc (-) : AB* + 3e — Al

Cuc ( +) :Xay ra sy oxi hod 20% — O+ 4e

1.2. Mét sé hop chét quan trong ctia Nhém

a. Nndém oxit Al,O3

- Tinh chat vat |i

Al,O3 |a chét rén, mau trang, khéng tan trong nwdc va khong tac dung véi nuérc,
t°nc=2050°C.

- Tinh chat héa hoc

Tinh bén = Al,03 kho bj khir & Al bang C, Hz, CO.

Tinh chét lwéng tinh:

Al203+6HCI — 2AICIz + 3 H20

Al203+2NaOH — 2NaAlO2+H20

- ng dung

- Thwdng ton tai dwdi dang ngdm nwéc va dang khan:

+ Dang oxit ngdm nwéc la thanh phan chd yéu quang boxit 1a nguyén liéu san xuét nhéom.

+ Dang oxit khan cé c4u tao tinh thé gibng da quy: Tinh thé corindon trong subt, khéng

mau, rat rén, ché tao da mai, gidy nham...
- B&t nhém oxit xtc tac cho tdng hop hivu co.

b. Nhém hidroxit Al(OH)3
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Tinh chat vat Ii
- La chét két tha keo, mau tréng

- Khéng tan trong nuwéce, trong dd CO», NH3 nhwng tan dwgc trong méi tredng H* va
OH" manh.

Tinh chat héa hoc

- Tinh chat kém bén nhiét:

Al(OH)3 — Al203 + 3H.0

- Tinh chat lwéng tinh:

Al(OH)3+ 3HCI — AICI3 + 3H20

Al(OH)3+NaOH — NaAlO2+ 2H>0

c. Nhdm Sunfat Alx(SO4)3

- Mudi nhém sunfat khan tan trong nwé'c — tda nhiét do bi hidrat héa.
- Phén chua: K2S04.Al2(SO4)3.24H,0 hay viét gon: KAI(SO4)2.12H-0.

- Dung trong nganh thuéc da, cdng nghiép gidy, chat cdm mau trong nganh dét vai, lam

trong nudec...
2AICl3 + 3Na2CO3 + 3H20 — 2AI(OH)s + 6NaCl + 3CO2
d. Nhan biét ion Al**trong dung dich

- Cho ti tlr dd NaOH dw vao dung dich, néu thay co két ttia keo xuét hién réi tan trong dd
NaOH thi chirng td co ion Al3*:

Al?* + 30H" — AI(OH)3

Al(OH)3+OHdw — AlIO2> + 2H20

2. Bai tap minh hoa

2.1. Dang 1: Bai toan vé tinh lwdng tinh ctia nhém, hep chéat cta nhém

Phwong phap

- Al, Al,03, AI(OH)3 ngoai tac dung véi axit con cé khd ndng phan trng véi dung dich kiém.

- Khi cho muéi Al3* tac dung véi dung dich kiém, tly theo ti I& mol ma phan &ng xay ra theo

thir tuw:
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Al%* + 30H" — AI(OH)s (1)

Néu OH- dw tiép tuc xdy ra phan tng:

Al(OH); + OH" — AlO + H20 (2)

- Dung dich muéi c6 kha nang tac dung véi axit tao két tia:
AlO2” + H* + H2O — Al(OH)s3

Cac dang bai thwong gap:

-Néu tinh dwoctile=T

+ T <3 = AR du = chi xay ra phan t&ng (1) va tao két tia
Nonw = 3n|

+ T 2 4= OH" dw sau phan &ng (1) va di hodc dw phan tng (2) do do két tiia bi hoa tan hét,

khéng tao két tha

+3 < T <4 = Xay ra ca phan &ng (1) va (2): Két tha tao ra & phan (rng (1) va bi tan 1 phan

¢ phan rng (2)

Now =4na’ - n|

- Néu bai toan cho n| va nad*

+n| = na® = Chi xay ra phan &ng (1)

+n| #na’t

TH1: AI** dw, chi xay ra phan &ng (1) = now = 3n|

TH2: OH" dw sau phén (rng (1) = xay ra phan &ng (2) va két tha bi hoa ton 1 phan
- Khi cho ttr ttr OH- vao dung dich Al3*, dwa vao sé liéu va hién twong dé xét cac trwong hop
trén dé giai toan

Cha y:

+ Lwong OH" 1&n nhét khi OH- dw va hoa tan két tda:

Now = 4na®* - n|

+Lwong két tia Ion nhat khi két tha sinh ra chwa bj hoa tan:

n} = na’
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+ Khi cho ttr tir H* ( hodc suc khi CO2) vao dung dich chira AlO2 ( hay Al(OH)4) thi cac phan
trng xay ra theo th ty

A0z + H* + H20 — AI(OH)s (3)
Sau d6é H* dv xay ra phan &ng:

AI(OH); + 3H* — AI** + 3H,0 (4)

Tuy vao ti 1& sd mol ctia AIO2” va H* ma cé thé két tha lai hodc tao két ta va két tia tan
+ Néu AlO2 dv = Chi xay ra phan t&ng (3)

nH"=n|

+ Néu H* du, tao két tia rdi két tha lai tan mot phan = Xay ra ca phan rng (3) va (4)
NH* = 4naio2 - 3n]

Bai 1: dwoc 7,89 két tia. Vay gia tri cha V la:

A.0,3va0,6
B.0,3va0,7
C.0,4va0,8
D.0,3va0,5
Hwéng dan giai

N} = naonys = 7,8/78 = 0,1 mol

nal* = 0,75.0,2 = 0,15 # n|

= TH2: A3 dw ; non™ = 3n] = 0,3 Neaonyz = 0,15= V = 0,3

= TH2: OH" dw hoa tan mot phan két tha

Non =4na®* -n| =0,5 = NeaonH2=0,25=>V =0,5

—Dbap anD

Bai 2: Cho tr ttr 0,7 mol NaOH vao dung dich chtra 0,1 mol Al2(SO4)3. S& mol két tha thu

duwoc la:
A.0,2

B. 0,15
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C.01
D. 0,05

Hwéng dan giai

natt =0,2

Now : Na’*=0,7:0,2=3,5

= Tao két tia Al(OH)3 va két tda tan mot phan

Now =4na® -n| =>n| =4.0,2-0,7=0,1 mol

> PapanC

Bai 3: Cho 200ml dung dich AICI3 1,5M tac dung v&i V lit dung dich NaOH 0,5M thi lwong
két tha 14 15,6g. Gia tri |én nhat cta V Ia:

A. 1,8

B.24

C.2

D.1,2

Hwéng dan giai

na®*=0,3#n] =156:78=0,2

OH- I&n nhét khi: now = 4na® - n| =1 mol

=>V=2lit

—bapanC

Bai 4: Cho 2,7g Al vao 200ml dung dich NaOH 1,5M thu dwgc dung dich A. Thém tw tw
100ml dung dich HCI vao dung dich A thu dwoc 5,469 két tia. Néng dé cia HCI la:
A.25va 3,9

B.2,7va 3,6

C.2,7va35

D.2,7va3,9

Hwéng dan giai

na=0,1; nNaOH = 0,3
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Al + H20 + NaOH — NaAlO: + 3/2H;

= nNaOH duv = 0,2 mol; naio2” = 0,1 mol

NaioH)3 = 5,46 : 78 = 0,07 # nao2”

= TH1: H* thiéu AlO2 van con dw

NH* = nowdw + n| = 0,2 + 0,07 = 0,27 = CwHc = 2,7M
= TH2: tao AI(OH)3 va bj hda tan mot phan béi H*

NH* = Nowdw + 4nap2” - 3n| = 0,2 +4.0,1 —3.0,07 = 0,39
CmHc = 3,9M

—Dbap anD

2.2. Dang 2: Phan wng nhiét nhém (Cho bét Al tac dung vé&i oxit kim loai)
Phwong phap

2yAl + 3MOy — yAl203 + 3Xm

M 1& céc kim loai c6 tinh khir trung binh va yéu

Thuwdong gap: 2yAl + 3FexOy — yAl203 + 3xFe

Céc trwong hop ¢ thé xay ra:

- Hiéu suat phan tng H= 100% ( phan (rng xay ra hoan toan) . Néu cho san pham tac dung

v&i dung dich kiém c6 Ha thoat ra, thi s&n pham c6 Al dw, Fe va Al,O3

- Néu H < 100% ( phé&n (rng khéng hoan toan). Khi dé hén hop sau phan ting gébm: Al, FexOy,
Al,O3, Fe.

Bai 1: Nung hén hop gém 10,8g Al va 16,0g Fe203 ( trong diéu kién khdéng cé khong khi),

sau khi phan &ng xay ra hoan toan thu duwgc chéat ran Y. Khéi lwgng kim loai trong Y la:
A. 5,69

B. 22,49

C. 11,29

D. 16,69

Hwéng dan giai

na = 0,4; Nre203 = 0,1 mol
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2Al + Fe203 — Al2O3 + 2Fe

= Nalgew =0,4-0,2 =0,2 mol

=Nre = 2 NFe203 = 0,2

=Mk = Ma + Mre = 0,2.27 + 0,2.56 = 16,69

—Dbap anD

Bai 2: D6t néong mot hdn hop gébm Al va Fez0s (trong diéu kién khong cé khong khi). Néu

cho nhirng chéat sau phan &ng tac dung véi NaOH dw sé thu dwoc 0,3mol Hz; con néu cho

tac dung v&i dung dich HCI dw sé thu dwoc 0,4 mol Ha. Vay sd mol Al trong hdn hop X la:
A.0,3

B.0,4

C.0,25

D. 0,6

Hwéng dan giai

Cho hén hop sau phan &ng tac dung véi NaOH — H»
= Trong hdn hop cé Al dw; na = 2/3ni42 = 0,2 mol
Cho tac dung véi HCI: nh2 = 3/2 nai + Nre= Nre = 0,1 mol
Fe203 + 2Al — Al203 + 2Fe
0,1« 0,1 ( mol)
= na=0,2+0,1=0,3 mol
—DapanA
3. Luyén tap
3.1. Bai tap tw luan

Cau 1: Cho hén hop 2 kim loai Al va Cu vao dung dich hén hop 2 mudi AgNO3 va Ni(NOs)2.
Két thic phan rng dwoc ran X (tan mét phan trong dung dich HCI dw) va thu dwoc dung
dich Y (phan &ng vira di vé&i dung dich NaOH duorc tha gém 2 hydroxit kim loai). Chét rén

X gbm nhirng chét nao?
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Cau 2: Khi nhd tir tr dung dich AICI3 cho t¢i dw vao dung dich NaOH va lac déu thi xay ra

hién twong gi?

Cau 3: Dung 200 ml dung dich NaOH 1M dé hoa tan hét téi da m gam Al.Os. Gia tri cia m

la?

Cau 4: Hoa tan hoan toan m gam b6t Al vao 150 ml dung dich HCI 2M thu dwgc dung dich
X. Cho dung dich X tac dung véi 320 ml dung dich NaOH 1M thu dwoc 4,68 gam két tha.
Gia tri cta m a?

Cau 5: Cho 12,6 gam hén hop X gém Al va AlsCs vao dung dich KOH dw, sau khi cac phan
(rng xay ra hoan toan thu dwg'c a mol hén hop khi Y va dung dich Z. Suc khi CO2 dw vao

dung dich Z thu dwoc 31,2 gam két tha. Gia tri cha a a?
3.2. Bai tap trac nghiém

Cau 1: Thwc hién cac thi nghiém sau:

(a) Cho tir tir khi CO2 dén dw vao dung dich Ca(OH)..

(b) Cho twr ttr dung dich NaOH dén dw vao dung dich AICs.
(c) Cho twr tir dung dich NHz dén dw vao dung dich AICls.
(d) Cho twr ttr dung dich HCI dén dw vao dung dich NaAlO-.
(e) Cho tir tr khi CO2 dén dw vao dung dich NaAlOs.

S6 thi nghiém c6 két tta trdng sau khi phan (rng két thuc la
A. 3.

B. 2.

C. 4.

D. 1.

Cau 2: Cho 100ml dung dich AICIz 1M tac dung vé&i 200ml dung dich NaOH. Két tha tao
thanh dwoc 1am khé va nung dén khéi lwong khéng ddi dwoc chat ran can nang 2,55 gam.
Néng dé cla dung dich NaOH ban dau 14

A. 1,25M.
B. 1,50M.

C. 1,75M.
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D. 1,00M.

Cau 3: Cho cac chat rdn dwng trong cac lo mat nhan BaO, MgO, Al.Os. Chi dung mét héa

chéat nao sau day cé thé nhan biét dwoc 3 chét trén?
A. H20.

B. HCI.

C. H2SO..

D. Fe(OH)..

Cau 4: Cho V lit dung dich NaOH 0,4M tac dung v&i dung dich Alx(SO4)3 c6 chira 58,149

chét tan thu dwoc 23,49 két ta. Gia tri I&n nhat cta V 1a
A. 2,65 lit

B. 2,24 lit

C.1,121lit

D. 3,2 lit

Cau 5: Cho 150 cm?® dung dich NaOH 7M tac dung v&i 100cm® dung dich Alx(SO4); 1M.

Noéng dé mol ctia NaOH trong dung dich sau phan &ng 1a
A. 0,8M.

B. 1,2M.

C. 1M.

D. 0,75M.
4. Két luan

Qua bai hoc nay cac em can ndm duoc mot sé ndi dung sau day. Cung véi d6 1a nhivng bai
tap SGK gilp cac em ren ky nang giai bai tap.
e Xac dinh dwoc vi tri ciia nhém trong bang hé thdng tuan hoan cac nguyén tb hoa hoc.
e Biét dwoc ciu tao nguyeén tl, tinh chéat vat ly cling nhuw tinh chat hoa hoc va phuwong
phép cla san xuat nhém.
e Tinh chét cling nhw (rng dung ctia mét sé hop chat quan trong ctia nhém nhw: Nhém
oxit, Nhém hidroxit, Nhdm.
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