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CHUYEN PE NHOM VA HOP CHAT - BAl TOAN PO

THI

A. LY THUYET TRONG TAM VE NHOM (Al)

1. Vi tri, cau hinh electron va tinh chat vat li
e Vi tri: O s6 13, chu ki 3, nhém IIIA trong bang tuan hoan.

e Cau hinh electron:1s22s22p®¢3s23p* hoac [Ne] 3s23p?. Co 3 electron I6p
ngoai cung, dé nhuong 3 electron dé dat cau hinh bén cda khi hiém, thé hién

sO oxi hdéa +3 trong céc hop chat.

e Tinh chat vat li:

o Mau trang bac, cé dnh kim.
o Kim loai nhe (D = 2,7 g/cm3), déo (dé dat mdng, kéo soi).
o Dan dién va dan nhiét tét (tét hon sat, kém hon dong).

o Nhiét d6 néng chay: 660°C.

Il. Tinh chat héa hoc cia Nhéom

Nhom la kim loai cé tinh kh&t manh, chi sau kim loai kiém va kiém thé. Trong

cac phan ng hda hoc, nhdm dé dang nhuong 3 electron:

Al - Al3* + 3e
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1. Tac dung véi phi kim
Nhom tac dung truc ti€p vaéi nhiéu phi kim & nhiét do cao.

e VGi Oxi: Nhdm bén trong khong khi do cé 16p mang Alz20s mdng, bén chac
bado vé. Khi dot néng, nhom chdy séng trong khéng khi tao thanh Al20s.

4Al + 302 - 2Al20s3 (nhiét do)

e Véi Halogen va cac phi kim khac: Tac dung manh véi halogen tao mu@i
clorua.
Vi du 1: 2Al + 3Cl2 —» 2AICIz (nhdédm clorua)

Vi du 2: 2Al + 3S - Al2Ss (nhém sunfua) (nhiét do)
2. Tac dung véi dung dich axit

e Voi axit loai 1 (HCI, H2S04 loang): Nhém kh& manh ion H* trong dung
dich axit thanh khi Hz.
Vi du 1: 2Al + 6HCI - 2AICI3 + 3H21

Vi du 2: 2Al + 3H250a4 (loang) = Al2(SOa)s + 3H21

e V6i axit loai 2 (HNOs, H2S04 dac, néng): Nhom khr N*3, S+6 xudng cac sb
oxi héa thap han, khéng tao ra H..
Vi du 1: Al + 4HNOs (Iodng) = AI(NOs)s + NOT + 2H-0

Vi du2: 2Al + 6H2504 (dac, néng) - Al2(S04)3 + 35021 + 6H20
e Luu y quan trong: Nhém bi thu déng héa trong dung dich HNOs dac, ngudi
va H2S0a4 dac, ngudi. Do dd, nguoi ta cé thé dung thung nhém dé chuyén ché

cac axit nay.
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3. Tac dung véi nudc

Vé ly thuyét, nhdm cé thé tac dung véi nudc & diéu kién thuong. Tuy nhién,
phan iing nay nhanh chdéng dung lai do I6p AI(OH)s khéng tan dugc tao thanh va
bdm chat vao bé mat nhém, ngan khéng cho nhom ti€p xdc véi nudc. Néu phé
bd 16p mang oxit bao vé (vi du: cao sach hodc tao hon hong Al-Hg), nhém sé
phan rng vd&i nudc.

2Al + 6H20 - 2AI(OH)s! + 3H21

4. Tac dung véi dung dich kiém (NaOH, Ca(OH)2,...)

Nhom tan dugc trong dung dich kiém manh. Qué trinh phan ng dién ra qua 2
giai doan:

1. Nhém tac dung véi nudc tao Al(OH)s: 2Al + 6H20 = 2AI(OH)sd + 3H21

2. Al(OH)s la hidroxit luéng tinh nén bi-hoa tan trong kiém: Al(OH)s + NaOH -

Na[Al(OH)a4] (hoac NaAlOz2 + 2H20)

Phuong trinh téng quat:2Al + 2NaOH + 2H20 - 2NaAlO: + 3H:1

Vi du: Cho mét mau nhom vao dung dich Ca(OH)2 du, thay c6 khi khong mau
thoat ra va mau nhom tan dan.

2Al + Ca(OH):z + 2H20 - Ca(AlOz2)2 + 3H:7T
5. Phan ing nhiét nhém

G nhiét d6 cao, nhdm ¢ thé khir dugc oxit clia cac kim loai ding sau né trong

day hoat dong hda hoc (tu Zn tré di).

Cong thuc chung:2yAl + 3MxOy = yAl20s + 3xM (nhiét do)
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Phan (ng tda rat nhiéu nhiét, lam kim loai tao thanh bi nédng chay.
Ung dung: Dung dé diéu ché moét sé kim loai khé néng chay (Cr, Fe) va han

gan duong ray xe ltra (h6n hop tecmit: Al va Fez0s).

Vi du 1: 2Al + Fe203 - Al20s + 2Fe (Phan (rng tecmit)

Vi du 2: 2Al + Cr203 - Al20s3 + 2Cr

B. HOP CHAT QUAN TRONG CUA NHOM

I. Nhom oxit (Al203)

e Tinh chat: La chat ran, mau trang, khong tan trong nudéc, réat bén, nhiét do

néng chdy rat cao (~2050°C).

e Tinh ludong tinh: Al20s tdc dung duogc véi ca axit manh va kiém manh.

o Tac dung va@i axit: Al20s + 6HC| - 2AICIs + 3H:20

o Tac dung véi kiém: Al20s + 2NaOH —» 2NaAIlO:2 + H20

e Ung dung: Dang ngdm nudc dung lam chat hdt &m. Dang oxit khan
(corindon) c6é d6 ciing cao dung lam vat liéu mai. Boxit (Al203.2H20) la

nguyén liéu chinh dé san xuat nhom.

Il. Nhom hidroxit (AI(OH)3)

e Tinh chat: La chat ran, mau trang, két tla & dang keo, khéng tan trong
nudc.
e Tinh ludong tinh: AlI(OH)s tadc dung dugc véi ca axit manh va kiém manh.

o Tac dung va@i axit: Al(OH)s + 3HCI = AICIs + 3H:20
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o Tac dung vaéi kiém: Al(OH)s + NaOH - Na[Al(OH)4] (natri aluminat)

e Tinh kém bén nhiét: Bi nhiét phan huy tao oxit tuong (ng.

2AI(OH)s —» Al20s + 3H:0 (nhiét do)

e Diéu ché: Cho dung dich muéi nhém téc dung véi dung dich amoniac (NHs)
du.
AICIz + 3NHs + 3H20 - AI(OH)s! + 3NH4Cl

(Khong dung kiém manh du vi sé hoa tan két tda).

C. CAC DANG BAI TAP PAC TRUNG

I. Bai toan do thi muéi nhém

Dang 1: Cho tu tir dung dich kiém (OH-) vao dung dich mudi Al3+

Khi cho OH~ vao dung dich chra Al**, xay ra cac phan ng theo thu tu:
1. Tao két tua: AIB* + 30H- -» AI(OH)s!

2. Hoa tan két tua: AI(OH)s + OH-(du) - [AI(OH)4]- (hodc AlO2- + 2H20)

D6 thi bi€u dién s6 mol két tda (n!) theo sé mol OH- (nOH-) c6 dang hinh tam
giac khong can.

Cac cdng thic tinh nhanh dua vao doé thi:

e Khi két tla dang tang (doan dong bién): nOH- = 3n!

e Khi két tia da dat cuc dai va dang bi hoa tan (doan nghich bién): nOH- =

4nAl3+ - nl

e Tai di€m két tla cuc dai: nl_max = nAl3* va nOH- = 3nAl3*

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 5/8



Vi du: Cho tU tir dung dich NaOH dén du vao 100ml dung dich AICIs 1M. DE thu
dugc 3,9 gam két tua thi can thé tich dung dich NaOH 1M la bao nhiéu?

Giai:

nAl3+ =0,1*1 = 0,1 mol

nl =3,9/78 = 0,05 mol

Ta thay nd nAl3* nén cé 2 truong hgp xay ra:

TH1: Két tla chua dat cuc dai (Al3* du).

NnOH- =3n! =3*0,05=0,15mol -V NaOH =10,15/1 = 0,15 lit = 150 ml.
TH2: Két tua da dat cuc dai va bi hoa tan mot phan.

NOH- = 4nAl3*-nl =4*0,1-0,05=0,35mol-»V NaOH=0,35/1 = 0,35 Ilit
= 350 ml.

Vay c6 2 gia tri thé tich NaOH thda man.la 150 ml va 350 ml.
Dang 2: Cho tu tu dung dich axit (H*) vao dung dich aluminat (AlO2z")
Khi cho H* vao dung dich cha AlOz-, xay ra cac phan &ng theo thui tu:
1. Tao két tda: H* + AlOz2- + H20 - AI(OH)s!
2. Hoa tan két taa: AI(OH)s + 3H*(du) - Al3* + 3H:20
D6 thi bi€udién s6 mol két tia (nd) theo sé mol H* (nH*) cling c6 dang hinh
tam giac khong can.
Cac cong thuc tinh nhanh dua vao doé thi:
e Khi két tla dang tang: nH* = n!l
e Khi két tha da dat cuc dai va dang bj hoa tan: nH* = 4nAlOz- - 3nl

e Tai diém két tla cuc dai: n!_max = nAlOz2~ va nH* = nAlO2z-
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Vi du: Cho t&r tr dung dich HCI vao 200ml dung dich NaAlO2 1M. D& thu dugc
7,8 gam két tua thi can thé tich dung dich HCI 1M la bao nhiéu?

Giai:

nAlO2- =0,2*1 = 0,2 mol

nl =7,8/78=0,1 mol

Ta thay nl nAlOz2~ nén c6 2 trudng hgp xay ra:

TH1: Két tla chua dat cuc dai (AlO2~ du).

NnH*=nl =0,1mol-»V HCI=0,1/1=0,1lit =100 ml.

TH2: Két tua da dat cuc dai va bi hoa tan mot phan.

NnH* = 4nAlO2--3nl =4*0,2-3*0,1=0,5mol-»V HCI=0,5/1=0,5Ilit=
500 ml.

Vay c6 2 gia tri thé tich HCI théa man la. 100 ml va 500 ml.
Il. Bai toan nhiét nhom

Phan (rng nhiét nhém la phan ng gitra Al va oxit kim loai (Fez20s, Fes0a4, CuO,...)
3 nhiét do cao. Dang bai nay thudng xoay quanh viéc tinh hiéu suat phan lng

hodc xt&r ly hdn hgp chéat ran sau phan ng.

1. Phuong phap giai chung

e Bdo toan khoi luong: m(hon hgp truéc) = m(hbén hop sau).

e Bao toan nguyén toé: S6 mol mobi nguyén té (Al, Fe, O,...) trudc va sau phan
ing la khong dai.

e Bao toan electron: Khi hon hgp sau phan ng tac dung véi axit, téng s6

mol electron nhudng bang téng s6 mol electron nhéan.
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e Xac dinh chat phan &ng hét, chat du. Hiéu suat tinh theo chat phan ng hét.
2. Vi du minh hoa

Vi du: Tron 10,8 gam Al véi 34,8 gam FesQ0a roi tién hanh phan ng nhiét nhdém
trong diéu kién khong cé khong khi. Sau khi phan ng x3ay ra hoan toan, thu
dugc hon hop chat ran X. Cho X tac dung véi dung dich HCI du, thu dugc V it
khi Hz2 (dktc). Tinh V.

Giai:

nAl = 10,8 /27 = 0,4 mol

nFes0s = 34,8 / 232 = 0,15 mol

Phuong trinh phan (ng:

8Al + 3Fes04 - 4AIl203 + 9Fe

Lap ti l1é: nAl/8 = 0,4/8 = 0,05; nFes04/3 = 0,15/3 = 0,05.

Ti 1é bang nhau nén phan (ng xay ra hoan toan, khéng cé chat du.

Theo phuong trinh, nFe = (9/3) * nFes04 = 3 * 0,15 = 0,45 mol.

H6n hop ran X sau phan &ing gom Al=0s va Fe.

Khi X tac dung véi HCI du:

Al203 + 6HCI —» 2AICIs + 3H20 (kh6ng sinh khi)

Fe + 2HCI - FeClz + HzT

n_Hz = nFe = 0,45 mol

V H2=0,45* 22,4 = 10,08 lit.

Vay V = 10,08.
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