Giao Vién Soan: Nguyén Thij Viét Mai - Quang Binh

Chuyén dé 37: ALUMINIUM (NHOM )

PHAN A: Li THUYET
I. ALUMINIUM

1. VI TRi TRONG BANG TUAN HOAN, CAU HiNH ELECTRON NGUYEN TU
- Aluminium (Al) ¢ 6 s6 13, thuéc nhom IITA, chu ki 3 ciia bang tuan hoan.
- Cau hinh electron nguyén tir : 1s*2s?2p®3s?3p' ; viét gon 1a (Ne)3s?3p'.

2. TINH CHAT VAT Li
- Aluminium 13 kim loai mau tring bac, néng chay & 660°C, kha mém, dé kéo soi, d& dat mong.
C6 thé dat duoc nhimng 14 aluminium moéng 0,01 mm dung 1am gidy goi keo, goi thude 14....
- Aluminium 12 kim loai nhe (D = 2,7 g/cm?), dan dién t6t (gap 3 lan sit, bang 2/3 lan ddng) va
dan nhiét tot (gap 3 1an sat).

3. TiINH CHAT HOA HOC
Aluminium 12 kim loai c6 tinh khir manh, chi sau kim loai kiém va kiém thd, nén d& bi oxi hoa
thanh ion duong.

Al —— AI* +3e
3.1. Tac dung véi phi kim
C12 7 7 7 02
Bot aluminium (Al) tu boc chay khi tiép | Khi d6t, bot aluminium (Al) chay trong khong khi voi
xuc voi cac halogen ngon ltra sang choi, toa nhi€u nhiét
2Al +3C1, — — 2AIC, 4A1 +30, N 2A1.0,

4.2. Tac dung vd@i axit

HC] va HzSO4 loﬁng HNO3 va HzSO4 déC

Aluminium (Al) khir dé dang ion H' trong Trong céc phan g nay, Al khir N hoac S* xudng
dung dich HCI va H,SO4 loang thanh khi | s6 oxi hoa thap hon.
H,. Al +4HNO, — — AI(NO,); +NO +2H.0

2Al +6HC — — 2AICI; +3H, 201 +6H,90, 4, —— AlL(SO,), +350, +6H,0
Aluminium (Al) bi thy dong véi cac dung dich axit
HNO; va H,SOs4 déac, ngudi. Vi vay, co thé dung
thung aluminium (Al) dé chuyén ché nhimg axit dic
va ngudi noi trén.

3. Tac dung vai kim loai
O nhiét d6 cao, Al khir dugc nhiéu ion kim loai trong oxit. Thi du phén tg giita bot aluminium (Al)
va oxit sat:

2Al +Fe,0, — % 2Fe+ALQ,
Phan tng trén goi 1a phan tng nhiét aluminium (Al), nhiét toa ra 16n 1am st néong chay nén duoc
dung dé diéu ché mot luong nho sit nong chay khi han duong ray.
4. Tac dung vé@i nudc
- Aluminium (Al) khong tac dung véi nude, du & nhiét do cao la vi trén bé mit cta aluminium
(Al) dugc phi kin mot 16p ALO; rit mong, bén va min, khong cho nuéc va khi thim qua.
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- Néu pha bo 16p oxit do (hodc tao thanh hon hong Al - Hg), thi aluminium (Al) sé tac dung véi
nude ¢ nhiét do thuong.

2A1 +6H,0 — — 2AI(OH), +3H,1

5. Tac dung véi dung dich kiém

AlLO; 14 oxit ludng tinh nén 16p mang mong Al,O; trén bé mit aluminium (Al) tac dung véi dung
dich kiém tao ra mudi tan. Khi khong con mang oxit bao v¢, aluminium (Al) s€ tdc dung véi nude
tao ra AI(OH); va giai phong khi Hy; AI(OH); 1a hidroxit ludng tinh nén tac dung tiép véi dung
dich kiém.

Al(OH), +NaOH — — NaAlO, +H,0

(1)

()’
Phan ung x4y ra theo (1) va (2). Cong (1) va (2) ta c6 phuong trinh hoa hoc sau:

2A1+2NaOH + 2H,O ~ 77 2NaAlO,+ 3H,T

1. Ung dung
* Aluminium (Al) va hop kim cta aluminium (Al) c6 vu diém 1 nhe, bén dbi v6i khong khi va
nude nén duge dung lam vat ligu ché tao may bay, 0 t0, tén Itra, tau vii try.
* Aluminium (Al) va hop kim cta aluminium (Al) ¢6 mau tring bac, dep nén dugc dung trong xay
dung nha cira va trang tri noi thét.
* Aluminium (Al) nhe, dan dién t6t nén dugc dung lam day dan dién thay cho déng. Do din nhiét
t6t, it bi gi va khong doc nén aluminium (Al) dugc dung lam dung cu nha bép.
* Bot aluminium (Al) tron v6i bot oxit sit (goi 13 hdn hop tecmit) dé thuc hién phan tng nhiét
nhom dung han duong ray.
2. Trang thai tu nhién
- Aluminium (Al) 13 kim loai hoat dong manh nén trong ty nhién chi ton tai & dang hop chat.
- Aluminium (Al) 1 nguyén t6 dimg hang thir ba sau oxi va silic vé do pho bién trong vo Trai Dat.
Hop chit cta aluminium (Al) c6 mit khiap noi, nhu c6 trong dat sét (Al,05.2Si0,.2H,0), mica
(KzOAle36SlOz), bauxite (A1203.1’1H20), cryolite(3NaF.AlF3),...
3. Diéu ché
a. Nguyéen li¢u
Nguyén liéu dé san xuat Aluminium (Al) 1a quing bauxite Al,05.nH,O.
b. Phuong phap
bién phan Aluminium (Al) oxit néng chay.
c. Vai tro cua cryolite
- Nhiét d6 néng chay ciia ALO; rit cao (2050°C), vi vay phai hoa tan ALO; trong cryolite nong
chay dé ha nhiét d6 nong chay cua hdn hop xudng 900°C.
- Viéc lam nay vura tiét kiém duoc nang lugng vura tao dugc chét long c6 tinh dan dién tdt hon
ALOs nong chay.
- Mit khéac, hon hop nay c6 khdi luong riéng nho hon aluminium (Al), néi 1én trén va bao vé
aluminium (Al) nong chdy khong bi oxi hod bdi O, trong khong khi.
d. Qua trinh dién phan

Catot Anot
Cuc am (catot) cta thung dién phan 1a | Cuc duwong (anot) ciing la nhirg khéi than chi lén.
mot tim than chi nguyén chit duoc bd | 20* — — 0, +4e
tri & day thung.

1
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Al* +3e — — Al

duong.

Khi O, ¢ nhiét do cao dot chay C thanh khi CO va
CO.. Vi vay, sau mdt thoi gian phai thay thé dién cuc

1. MOT SO HOP CHAT QUAN TRONG CUA ALUMINIUM (AL)

1. Aluminium oxide

2. Aluminium hydroxide

3. Aluminium
sulfate

TiNH CHAT VAT Li

- Aluminium oxide (AL,Os) 1a chat
ran, mau tring, khong tan trong
nudce va khong tac dung véi nudc,
noéng chay ¢ trén 2050°C.

- Aluminium hydroxide (Al(OH))
1a chat ran, mau tring, két tua o
dang keo.

- Mudi Aluminium
sulfate khan tan
trong nudc tod nhit
lam dung dich néng
1én do bi hydrat hoa.

T

INH CHAT HOA HOC

- Tinh luong tinh
AlLO; +6H" — — 2A1% +3H.0
AlLO,+20H — — AIO; +2H.0

- Tinh luong tinh
Al(OH); +3H" — — Al* +3H,0

AI(OH), +OH" — — AlO, +2H,0

PIEU CHE

2A1(OH), —*— ALOQ, +3H,0

Al¥ +3H,043NH, — AI(OH), L +NH}

UNG DUNG

- Dang oxit ngdm nudc la thanh
phan chu yéu ciia quing bauxite
(ALO;.2H,0) ding dé san xuat
aluminium (Al).

- Dang oxit khan, c¢6 ciu tao tinh
thé 1a da quy.

- ALLO; ding dé ché xuc tac trong
cong nghiép téng hop hitu co.

- KAI(S0O4),.12H,0O
(phén chua) duoc
dung trong nganh
thugc da, cong
nghiép gidy, chat

cam mau trong
nganh nhud¢m vai,
chdt lam  trong
nuoc,...

4. Nhan biét ion At

Cho tir tir dung dich NaOH du vao dung dich, néu thdy c6 két tia keo xuat hién roi tan trong

NaOH du thi ching t6 ¢6 ion AI*",
Al* +30H" — — AI(OH),

AI(OH), +OH" — — AlO; +2H,0

PHAN B: BAI TAP PUQC PHAN DANG
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DANG 1: VIET CAC PHUONG TRINH HOA HQC

- Phwong phap: + HS nam duoc tinh chat hoa hoc ctia Al va hop chat dé hoan thanh cac phuong trinh
phan tng theo dir kién dé bai
Vi DU MINH HOA :

VDI: Giai thich vi sao vat dung bang Aluminium (Al) thuong dung dé dung dung dich trung tinh, nudce
nhung khéng nén dung dé dung dung dich axit (vi du dung dich HC1) hodc kiém (vi du dung dich
Ca(OH),). Viét phuong trinh phan tmg héa hoc minh hoa.
Huéng din giai
Vi bén ngoai cac vat dung bang Aluminium (Al) c6 mot 16p mang oxit Al,Os. Lop mang nay tuy mong
nhung rit bén, c6 tac dung ngin cach Aluminium (Al) kim loai khoi méi truong bén ngoai, 1am cho cac
vat dung bang Aluminium (Al) bén trong khong khi va cac méi truong trung tinh,
L&p mang Al,Os ctia vat dung bang Aluminium (Al) bi hoa tan trong méi truong axit hodc kiém, gy an
mon vat dung d6, dong thoi 1am dung dich axit hodc kiém bi nhiém tap chat.

VD 2: Cho BaO vao dung dich H,SO,, thu duoc két tia A va dung dich B. Thém mét luong du b(f)‘g Al vao
dung dich B, thu dugc dung dich C va lghi H, bay ra. Thém dung dich Na,CO; vao dung dich C thay tach
ra két tia D. Xac dinh A, B, C, D va viét phuong trinh hoa hoc cta cac phan tng xay ra.

Huwéng din giai
Cho BaO vao dung dich H,SOy:
BaO + HzSO4 — BaSO4l + HzO
Két tha A: BaSO,
C6 2 truong hop xay ra:
Truong hop 1: BaO hét, dung dich H,SO, con du = dung dich B 1a H,SO, du
Al + HQSO4 — Alz(SO4)3 + 3H2
Dung dlCh C: Alz(SO4)3
Alz(SO4)3 + 3N32CO3 + 3H20 — 2A1(OH)3l + 3NaQSO4 + 3C02
Két tia D: AI(OH);
Trwong hop 2: Dung dich H,SO, hét, BaO tiép tuc phan tmg vdi nude tao dung dich Ba(OH), = dung
dich B la Ba(OH),
BaO + Hzo — Ba(OH)z
2A1 + Ba(OH)z +2H,0 — Ba(A102)2 + 3H,
Dung dich C: Ba(AlO,),
Ba(A102)2 + N32CO3 — BaCO3¢ + 2N3A102
Két tha D: BaCOs

BAI TAP GIAI CHI TIET
Céu 1: Cho cac chat ALOs, Al(NOs)s, NaAlO;, Al(SO4)s, AI(OH)s, AICI;, Al Hay lya chon chat thich
hop sép xép thanh mot day chuyén hod va viét phuong trinh phan (mg minh hoa (ghi rd diéu kién néu co).

Huwéng dan giai
(0]

Al = ALO; > NaAlO, = AI(OH); =~ AL(SO.); > AICL — AINO:);

4A1 +30, — = 2 ALO;

ALO; +2NaOH —= NaAlO, + H,0

NaAlO; + 2H,0 + CO, — = AI(OH); + NaHCO;
2AI(OH); + 3 H,SOs — = Aly(SO4)s + 6H,0
AL(SO4): + 3 BaCl, — = 2 AICI; + 3BaSO,
AICL +3 Ag NO; — = AI(NOs); + 3AgCl

A i
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Céu 2: Hon hop A gém K,0 va ALOs. Cho A vao nude, két thiic phan tmg thu duge dung dich B. Cho tir
tir CO, vao dung dich B cho dén du, thu duoc két tia D. Nung D trong khong khi ta dugc chat ran E. Viét
cac phuong trinh phan tng xay ra.

Hwéng din giai

- Hén hop A (KO va ALOs) vao nuée

KO +H,O — 7 2KOH

2KOH + ALOs — 77 2KAIO: + H,O
- Dd B: Chtra KAIO,, c6 thé c6 KOH du.
- Cho tur tr CO, vao ddB

CO,+2KOH — — K,CO;+ H,0O
CO, + KAIO, + 2H,0 — — AI(OH); + KHCO,

) CO, + K,CO; + H,O — — 2KHCO;
- Két tia D: AI(OH)s.

- Nung D trong khong khi
 2AI(OH); — = ALO; +2H:0
Rén E: ALOs

Céu 3: Cho kim loai natri vao dung dich chira hai mudi Al,(SO4); va CuSO, thi thu dugc khi A, dung
dich B (chtra hai mudi cua natri) va két tia C. Nung két tia C duoc chit ran D. Cho hidro du di qua D
nung néng dugc chit ran E. Hoa tan E vao dung dich HCI du thiy E tan mot phan. Giai thich va viét
phuong trinh hod hoc cac phan ing xay ra.
Hudéng dan giai
.Phan tmg: 2Na + 2H,O — 2NaOH + H»
= Khi A 1a H,.

- Dung dich B chira hai mudi ciia natri 1a: Na,SO, va NaAlO,. Chat ran E chi tan mot phan trong HCI nén
C chtra: Cu(OH), va Al(OH);
-Phanung: 2NaOH + CuSO;— Cu(OH), + Na,SO4

6NaOH + Al(SO4); — 2AI(OH); + 3Na,SO,

NaOH + AI(OH)3 —>N3.A102 + 2H20

Cu(OH), — = CuO + H,0
2AI(0H); — ™ ALO; + 3H,0
H, +Cu0 — ' Cu + H,0

H, + ALO; — - khong xay ra
= E chta: Cu va Al Os.
A1203 + 6HC1 - A1C13 + 3H20

Céu 4: Nhiét phan hoan toan hdn hgp BaCO;, MgCO:s, ALO; dugc chit ran A va khi D. Hoa tan chat ran
A trong nudc du, thu duoc dung dich B va két tua C. Suc khi D (du) vao dung dich B thdy xuat hién két
tha. Hoa tan C trong dung dich NaOH du thdy tan mot phan. Xac dinh A, B, C, D. Viét cac phuong trinh
phan ing xay ra.
i Huéng dan giai
- Nhi¢t phan hon hop:
BaCO; — — BaO + CO;

MgCO; — — MgO + CO,

ALO; — " khéng
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BaO
A{MgO

— Chét ran ALO;
- Hoa tan A vao H,O du:
BaO + H,O — Ba(OH),
MgO + H,O — khong
Ale3 + Ba(OH)z - Ba(A102)2 + H,0O
M’gO
Al duv

Khi D: COz.

— d°B:BalAlO,), Két tia
- Khi cho dung dich B tac dung vdi CO, du:

Ba(AIOQ)z + 2C02 + 4H20 - 2A1(OH)3‘L + Ba(HC03)2

- Hoa tan C vao dung dich NaOH du:

MgO + NaOH — khong

ALOs; +2NaOH — 2NaAlO, + H,O
(Vi két tiia C cho vao dung dich NaOH du c6 tan mot phan chimg t6 C ¢6 Al,O; du; phan khong tan 1a
MgO).
Cau 5: Hon hop X gém cac oxit: BaO, CuO, Fe,0s, ALOs c6 cung s6 mol. Dan mot luéng khi CO du qua hdn
hop X nung néng dén khi phan ting xay ra hoan toan, thu duoc hdn hop khi A va hén hop ran B. Cho B vao
nudc du thu duge dung dich C va hén hop ran D. Cho D tac dung v6i H,SO4 dac nong du, thu duge dung dich E
va khi SO, duy nht. Suc khi A vao dung dich C dugc dung dich G va két tiia H. Xac dinh thanh phan ctia A, B,
C, D, E, G, H va viét cac phuong trinh hod hoc xay ra.

Hwéng din gidi
-Dan CO qua hdn hgp X nung nong:
CO + CuO0 —— Cu + CO;

3CO0 + Fe0s— — 2Fe + 3CO,
= Khi A gom CO du va CO,; chat ran B gom BaO, Al,Os, Fe va Cu
-Hoa tan B vao H,O:

BaO + H,0 — — Ba(OH),

Ba(OH)z + A1203 - Ba(A102)2 + H20
Vi céc chét ¢6 cing s6 mol = ALO; phan tmg vira du voi Ba(OH),
= Dung dich C chi chira Ba(AlO,),; chét ran D gdm Fe va Cu
- D tac dung v6i H.SO, dac, nong du:

2Fe + 6stO4clglc_t_> Fez(SO4)3 + 3802 + 6H20

Cu + 2H:SOsq — — CuSOs + SO, + 2H:0
= Dung dich E gom Fe(SO4);, CuSO4 va H,SO,4 du
- Suc khi A vao dung dich C:

2CO; + 4H,O + Ba(AlO;), — 7 Ba(HCOs), + 2AI(OH);

= Dung dich G 1a Ba(HCOs),; két tua H 1a AI(OH);
PTHH: ALO; + 6HC1 — 2AICI; + 3H,O

A1203 + Ca(OH)z - Ca(A102)2+ 3H20
Cau 6: Cho hdn hop A120,, Cu, Fe20, vao dung dich H2SO, loang du thu duoc dung dich X va chét ran
Y.Cho tir tir NaOH t6i du vao dung dich X thu dugc dung dich Z va két tia M. Nung két tia M ngoai
khong khi dén khdi luong khong ddi thu dugc chét ran N. Cho khi CO du di qua N nung néng thu duoc
chat ran P.

a. Xac dinh thanh phﬁn cac chét ¢6 trong X, Y,Z, M, N, P. Biét cac phan Gng déu xdy ra hoan toan.
b.Viét cac phuong trinh hoa hoc xay ra.
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Hudéng dan giai
a. Cho hon hop A120;, Cu, Fe20; vao dung dich H2SO, loang du thu dugce dung dich X gom:
AlI2(S0O4)3, FeSO4, CuSO4
+ Chat ran Y: Cu
- Cho tr tr NaOH t61 du vao dung dich X thu dugc dung dich Z gém: NaAlO,, Na,SO4
+ Két tia M: Fe(OH),, Cu(OH),
+ Nung két tia M ngoai khong khi dén khéi lugng khong ddi thu duge chét rin N 1a: Fe,0s, CuO
+ Cho khi CO du di qua N nung néng thu dugc chit ran P 1a: Fe,Cu
b. PTHH
-Vé6idd HzSO4 .
ALO; + 3H,SOs — Aly(SOs); +3H,0
F6203 + 3stO4 - Fez(SO4)3 + 3H20
Cu + Fez(SO4)3 - 2FGSO4 + CU.SO4
-Vé1i dd NaOH:
CuSO; + 2NaOH — Cu(OH), + Na,SO4
FeSO, + 2NaOH — Fe(OH), + Na,SO4
Alz(SO4)3 + 6 NaOH — 2A1(OH)3 + 3Nast4
Al(OH); + NaOH — NaAlO; + 2H,0O
-Nung két tia M:
Cu(OH), —— CuO + H,0
4F€(OH)2 + O, 7 2Fe,0; +4H,0
-Khi CO khu:
¢
CuO+CO~ 7 Cu+CO,
Fe,05+ CO — — Fe+CO,

Cau 7: Dan ludng khi oxi qua binh A chira lugng du than nung do, thu dugc mot chat khi X. Dan khi X
vao binh B chita hdn hop hai oxit Al,O; va Fe,Os nung néng & nhiét d6 thich hgp, thu dugc mot chét khi
Y va hdn hop chét rdn Z. Dan khi Y véao binh C dung dung dich Ba(OH), du thi thiy xuat hién két taa
trang. Cho chit ran Z vao binh dyng dung dich H,SO, ( lodng, du) thi thu duoc dung dich T va khong
thdy c6 bot khi thoat ra. Biét rang dung dich T khong hoa tan dugc kim loai Fe.

Xéc dinh thanh phéan cac chét trong X, Y, Z, T va viét cac phuong trinh hoa hoc xay ra.

Hudéng dan giai

C+0, —-"— CO,

Khi X 1a CO

Khi cho CO qua Al,Os va Fe,Os chi c6 Fe,Os bi CO khir ) )

Do dung dich T khéng hoa tan dugc kim loai Fe nén T khong c6 mudi Fe(II), nén ran Z khong c6 Fe,Os.
Do ran Z phan g H,SO,4 khong thay khi thoat ra nén ran Z khong c6 Fe

Vay ran Z c¢6 AL,O; va FeO.
Fe,0,+C0O —=— 2Fe0 +CO,
Khi Y la CO;

Hon hop rin Z: FeO, Al,Os.

Khi Y + Ba(OH), du chi tao ra mubi trung hoa
CO, + Ba(OH), — BaCOs|trang + H,O

Cho hén hop Z vao H,SO, lodng PU:
A1203 + 3stO4 g Alz(SO4)3 + 3H20
FeO + H,SO4 — FeSO,4 + H,O

Vay dung dich T c6 AL(SOs); , FeSO,
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Céu 8: Cho hén hop A gom Al, BaO va Na,CO;s ( ¢é cung s6 mol) vao nudc du, thu dugc dung dich X va
chat két tha Y. Xac dinh thanh phan chat tan trong dung dich X
Hudéng dan giai
Hon hop A gdm Al, BaO va Na,COs ( ¢6 cung s6 mol) vao nudc du xay ra cac phan ting sau:

BaO + H,O — Ba(OH), (1)
1 (mol) — 1 (mol)
Ba(OH), + Na,CO; — BaCOs| + 2NaOH (2)
I (mol) 1 (mol) — 2 (mol)
Al + NaOH + H,O — NaAlO, + 3/2H,T (3)
1 (mol) — 1 (mol) — 1 (mol)
Gia str s6 mol cua Al, BaO va Na,COs 1a 1 (mol)
Dit s6 mol cac chat tham gia phan tmg vao phuong trinh (1), (2), (3)
=> dd X gébm: NaAlO,: 1 (mol) va NaOH du : 1 (mol)
Két tia Y 1a: BaCO;

Cau 9: Viét phuong trinh héa hoc ciia phan g xay ra khi cho K dén du vao dung dich AL(SOs)s.
Hwéng din gii

2K+ 2H,0— 2KOH + H,

6KOH + Al(SO.); — 2AI(OH); + 3K,SO4

Al(OH); + KOH — KAIO, +2H,0

Cau 10: Cho hdn hop A gébm Mg, Fe,0; va A1,0; tac dung véi lugng du dung dich CuSO,, dén khi phan
g xay ra hoan toan thi thu duoc dung dich B va chat ran C. Cho toan bo C tac dung véi lugng du dung
dich HC1 thi thu duoc dung dich D va phan khong tan E. Hoa tan hoan toan E bang dung dich H,SO, dic
thi thu duoc khi F. Hap thy hoan toan khi F vao dung dich Ba(OH), thi thu dugc két tia G va dung dich H.
Cho luong du dung dich KOH vao dung dich H thi lai thdy xuat hién két tia G. Cho tir tir &n du dung
dich NaOH vao dung dich D thi thu duwoc dung dich T va két tia Q. Xac dinh thanh phan cua B, C, D, E,
F, G, H, T, Q va viét cac phuong trinh héa hoc cta phan tng xay ra.

Huwéng dan giai

MgSO,
dap:| S
CuSo,,
Mg FeCl, AT {NaCl
" | NadlO
Fe,0, — “%— | Cu dd D: fllcc;l} _ NaOH_, ants
Cu(OH)
Al 0 C: F O _ Hd J du . 2
2 Ajz(; -~ CuCl, 94\ pe(om),
23
:B
E:Cu—""%> F .50, — 2, ¢ - aS0;
L H : Ba(HSO,),

PTHH: Mg + CuSO4 ~ MgSO, + Cu
Fe,O; + 6HCl1 — 2FeCl; + 3H,O
AlLO; + 6HCl1 — 2AICl; +3 H,O
Cu +2FeCl; — CuCl, + 2FeCl,
Cu +2H,SO, — CuSO, + S0, +2 H,O
SOz +Ba(OH)2 - BaSO3 +H20
2580, + Ba(OH). — Ba(HSO:).
Ba(H803)2 +2KOH — Ba803 +Kst3 +2H20
HCl + NaOH— NaCl + H,O
FeCl, + 2NaOH — Fe(OH), +2NaCl
CuCl, +2NaOH — Cu(OH), +2NaCl
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AICL; +3NaOH — AI(OH); + 3NaCl
AI(OH); +NaOH — NaAlO, +2H,0

DANG 2: NEU HIEN TUQNG VA VIET PHUONG TRINH HOA HQC XAY RA

- Phuong phap: Hoc sinh nam viing tinh chat héa hoc ctia cc chét dic biét chii y dén mau sic trang
thai ctia cac chat , sau khi c6 phan mg hoa hoc xay ra nhan ra nhiing dau hiéu thay d6i cua phan ung dé
no6i rd dugc hién tugng xay ra.

Chu ¥ khi viét phuong trinh héa hoc can viét dung phuong trinh phan anh ban chit cua phan Gmg

Vi DU MINH HQA

VD1: Néu hién twong va viét phuwong trinh héa hoc xay ra khi tién hanh thi nghiém cho dung dich HCI tir
tir vao 6ng nghiém dung dung dich NaAlO,.?
Hudéng dan giai
Hién tuong: két tua keo tring sau d6 két tua tan khi HCI du
NaAlO; + HC1 + H,O — NaCl + Al(OH);
Al(OH); + 3HCI — AICl; + 3H,O

VD 2: Néu hién tuong va viét phuong trinh héa hoc xay ra khi tién hanh thi nghiém cho tir tir dén du
dung dich AICl; vao dung dich hdn hop gom NaOH va NaAlO,?

Huong dan giai
Hién tuong: Ban dau c6 két tia keo trang xuat hi¢n va tan ngay (hién tuong nay lap lap di 1ap lai mot thoi
gian), sau mot thoi gian két tia keo tring xuat hién va luong két tia ting dan dén cuc dai.

AICL; + 3NaOH — AI(OH); ! + 3NaCl
NaOH + Al(OH); — NaAlO, + 2H,0

AICl; + 4NaOH — NaAlO, + 3NaCl + 2H,O
AICI; + 3NaAlO; + 6H,O = 4AI(OH); ' + 3NaCl

BAI TAP GIAI CHI TIET
Céu 1: Néu hién twong va viét phuong trinh hoa hoc xay ra khi tién hanh thi nghiém cho tir tir dén du
dung dich NaOH vao dung dich AICl; thu dugc dung dich X. sau d6 suc tu tir dén du khi CO, vao dung
dich X.
Huwéng din gidi

Hi¢n tuong: xuét hién két tua keo tréng, sau do tan trong NaOH du.

3NaOH + AICI; — Al(OH)sl + 3NaCl

NaOH + AIl(OH); — NaAlO, + 2 H,O
Dung dich X c6 chira NaOH du va NaAlO..
Suc khi CO; vao dung dich X: luc dau khong c6 hién tugng, sau do s€ co két tha keo tréng.

COz + NaOH — NaHC03 + Hzo

CO; +2H,0 + NaAlO, — Al(OH);l + NaHCO;

Céu 2: Néu hién twong va viét phuong trinh hoa hoc xay ra khi tién hanh thi nghiém cho tir tir dung dich
AI(NO:3); vao dung dich NaOH du? )
Hwéng dan giai
- PTHH: AI(NOs); + 3NaOH 7448 Al(OH); + 3NaNO;
, ~ AI(OH); + NaOH 744 NaAlO, + 2H,0 ,
- Hién tugng: Xuat hi¢én chat ran dang keo trang, sau dé chat ran tan dan tao dung dich trong sudt khong
mau.
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Cau 3: Néu hién tuong va viét phuong trinh hoa hoc xay ra khi tién hanh thi nghiém cho mau Na vao
dung dich AICI.

Huéng din giai
- PTHH: 2Na + 2H,0 7#4#® 2NaOH + H,
3NaOH + AICI;, ¥##® AJ(OH), + 3NaCl

NaOH + AI(OH); 74#® NaAlO, + 2H,O
- Hién tuong: Méu Na tan dan, sti bot khi khong mau, co két taa dang keo tr:fmg sau do két tua tan dan tao
dung dich trong sudt khong mau.
Cau 4: Néu hién tuong va viét phuong trinh hda hoc xay ra khi tién hanh thi nghiém cho tir tir dung dich
HCl vao dung dich NaAlO, cho téi du?
Hudéng dan giai

HCl + NaAlO, + H,0 7##® A](OH); + NaCl

HCl + AI(OH); 7##® AICl, + 2H,0
Hién tugng: Xuét hién két taa keo tréng, sau d6 két tia tan dan tao dung dich trong sudt.
Céu 5: Néu hién tugng va viét phuong trinh hoa hoc xay ra khi tién hanh thi nghiém cho tir tir khi CO,
vao dung dich NaAlO, cho téi du?
Huwéng din giai

CO, + NaAlO, + H,O 7#4#® A|(OH); + NaHCOs
Hi¢n tugng: Xuét hién két ta keo tréng
Cau 6: Giai thich vi sao (viét phuong trinh hoa hoc minh hoa néu c6) khong nén ding thau nhom (Al) dé
chtra dung dich nudc v6i?
Huéng din giai

Thau nhém (Al) bi &n mon do
A1203 + Ca(OH)2 —>C3(A102)z + HzO
2A1 + Ca(OH)z + 2H20 g C&(AlOz)z + 3H2

Cau 7: Néu hién tugng va viét phuong trinh héa hoc xay ra khi tién hanh thi nghiém cho tir tir dén du
dung dich NaOH vao dung dich gom HCI va AICL.
Hudng dan giai

Hién tuong: Ban d,éu khong c6 hién tuong gi xay ra (mac du c6 phan ng), sau mot thoi gian thdy xuét
hién két tua keo trang, két tia tang dan dén cuc dai, sau do két tia keo trang tan dan dén hét va thu duogc
dung dich khong mau.
NaOH + HC1 = 77 H,O + NaCl
3NaOH + AICl; — = AI(OH); + 3NaCl

AI(OH); +NaOH g — — NaAlO, + 2H,0

Céu 8: Cho 2 mudi X va Y. Biét X tac dung v6i dung dich NaOH va tac dung véi dung dich HC1 déu c6
khi thoat ra. Khi suc khi CO, vao dung dich mubi Y théy xuét hién Kkét tua. Hay chon 2 mubi X, Y phu
hop va viét cic phuong trinh phan tGng xay ra.

Huwéng din giai
X 1a (NH4),COs; Y 1a NaAlO,
(NH,),CO; + 2NaOH 7#4® Na,CO, + 2NH; + 4H,0

(NH,).CO; + HCl 7440 >NH,Cl + H.0 + CO,
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NaAlO, + 2H,0 + CO, 748 AJ(OH); + NaHCO;
Céu 9: Viét cac phuong trinh phan ng c6 thé xay ra khi cho Al va Cl, 1an luot tic dung véi H,O, dung
dich NaOH, dung dich H,SO, lodng. Trong c4c phan tmg d6, phan (mg nio co tmg dung thyc té?
Hwéng din gidi

Phuong trinh phéan tng:

2Al + 6H,O — 2AI(OH);| + 3H,?

Cl, + H,O — HCI + HCIO (Piéu ché nudc clo)

2A1 + 3HQSO4 — Alz(SO4)3 + 3H2T

Cl, + H,SOs: khong phéan tng

2Al + 2NaOH + 2H,0 — 2NaAlO, + 3H, (Piéu ché H,)

Cl, + 2NaOH — =™ NaCl + NaOCI + H,O (Piéu ché nudc Javel)

Céu 10: Hay dung cac phan ing hoa hoc dé giai thich cac hién twong xdy ra khi 1an luot cho tir tir dung
dich HCI, khi CO,, dung dich AICI; lan lugt vao dung dich NaAlO; cho téi du?
Hudéng dan giai
- Cho tur ttr dung dich HCl vao dung dich NaAlO; cho t6i du
HCl + NaAlO, + H,O 7##® A](OH); + NaCl

HCI + AI(OH); 744 AICI; + 2H,0 , ‘ ,
Hién tugng: Xuat hién két tia keo trang, sau do keét tua tan dan tao dung dich trong suot.
- Cho tur tir khi CO;vao dung dich NaAlO, cho téi du

CO, + NaAlO, + H,O 7##® Al(OH); + NaHCO;
Hién tugng: Xuat hién két tia keo trang
- Cho tr tir dung dich AICl; vao dung dich NaAlO, cho té1 du

AICL+ 6H,0 + 3NaAlO, 744® 4AI(OH); | + 3NaCl
Hién tugng: Xuat hién két tua keo trang

DANG 3: DANG TOAN ALUMINIUM (AL) VA KIM LOAI KIEM TAC DUNG VOI
NUOC (HOAC DUNG DICH KIEM)

- Phuong phap:

* Bai toan 1: Al tic dung véi dung dich kiém
Al +H,0 +NaOH — — NaAlO, +3/2H,
Al +H,0 +OH — — AlO, +3/2H, >_
* Bai toan 2: Al va Na (K) tac dung v6i dung dich kiém
Na(x) +H,0 — — NaOH +1/2H, — WA X2 +3x/2=n,,
Al(y) +H,0 +OH" — — AlO; +3/2H2> 7 ‘THz:A' QL X2 +3y2=n,

BT e —
= 3, =20,

Vi DU MINH HQA ‘
VDI1: Hoa tan hoan toan 0,1 mol Al bang dung dich NaOH du, thu duoc V lit H, (dktc). Gia tri cia V 1a

-9, 3n, =2n, = n, =015 - — V, =336L
VD 2:

BAI TAP GIAI CHI TIET ‘
Cau 1: D¢ hoa tan hoan toan m gam Al can dung 100 ml dung dich chira NaOH 1M va Ba(OH), 0,5M.

Giatrictam la
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Hudng dan giai

Al +OH" +H,0 — — AIO, +3/2H, = n, =n__ =02 — — m,, =54gam

OH

Céu 2: Hoa tan hoan toan m gam hdn hop X gdom Al va Al,O; vira di trong 200 ml dung dich NaOH

2,5M thu dugc 10,08 1it khi H, (dktc). Gia tri m 1a
Hwéng din giai

—- %% 3n, =2n, = n, =03mol

X+NaOH — —_ —
— = Nyon =Ny +2nA,2O3 = Ny o, =01 - —» m =183 gam

Céu 3: Cho 18,6 gam hdn hop A gém K va Al tic dung hét véi dung dich NaOH thi thu dugc 15,68 lit
khi H, (dktc). Néu cho 18,6 gam A tac dung hét voi dung dich HCI thi s6 gam mudi thu duoc 1a

Huwéng din gidi
A - mgam (KCl (x); AIC; (y))
— ™ 39x +27y =18,6 {x =0,2

- —

— e, x 43y =0,7+2 y=04
— = M=Mg +Myq. =68,30 gam

18,6 gamA (K (x); Al (y))

=

Cau 4: Cho m gam hdn hop A gém K va Al tac dung v6i nudce du, thu dugce 4,48 lit khi H, (dkte). Néu
cho m gam A tac dung véi dung dich NaOH du thi thu dugc 7,84 lit khi H, (dktc). Phan tram khi luong
cua K trong A 1a

Huéng din giai

TH:A — ™29 0,20l H, TH,: K hG@, Al d
= -
TH,:A — 2, 0,35 mol H, TH,: A tanhQ

K(x) +H,0 — — KOH(x) +1/2H,(x/2)
Al +H,0 +NaOH(x) — — NaAlO, +3/2H,(3x/2)
K(x) +H,0 — — KOH(x) +1/2H,(x/2)
Al(y) +H,0 +NaOH — — NaAlO, +3/2H,(3y/2)
= m, =m +m, =9,3gam — — %m,,, =41,94%

>© X/2+3x2=02 - — x=0,1

> & X2 +3y2=035 — — y=0.2

Céu 5: Cho m gam hon hop gdm Al va Na vao nude du, sau khi cac phan ing xay ra hoan toan, thu duogc
2,24 1it khi H, (dktc) va 2,35 gam chét ran khong tan. Gid tri cia m 1a
Huwéng din giii

mgamhh (Na; Al) — 24— 235gamr3a = NahQ, Ald
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Na(x) +H,0 — — NaOH(x) +1/2H,(x/2)
Al +H,0 +NaOH(x) — — NaAlO, +3/2H,(3x/2)
— UM, %2 +3%/2=01 = x=0,05 - — Al pa: 0,05mol
— = m=my, +M, ., +My,, =005%23 +0,05%27 +2,35 =4,85 gam
Cau 6: ) Cho hdn hop gdm Na va Al c6 ti 1& sb mol twong tng 1a 1: 2 vao nude (du). Sau khi cac phan
g xay ra hoan toan, thu duoc 8,96 lit khi H, (¢ dktc) va m gam chat ran khong tan. Gid tri ctia m 1a
Hudéng dan giai
hh (Na (x); Al (2x)) —*2?— mgamr¥h = NahQ, Al d
Na(x) +H,0 — — NaOH(x) +1/2H,(x/2)
Al +H,0 +NaOH(x) — — NaAlO, +3/2H,(3x/2)
— %5 X243%2=04 > x=02 — — Ald :xmol = My, 4, =540am
Céu 7: Hon hop X gdm Ba va Al. Cho m gam X vao nudc du, sau khi cac phan tng xay ra hoan toan, thu
dugc 8,96 lit khi H, (dktc). Mat khac, hoa tan hoan toan m gam X bang dung dich NaOH, thu duoc 15,68
lit khi H, (dktc). Gié tri cia m la
Huwéng din giii
TH;: X — 29— 040l H, TH,: BahQ, Al d
= -
TH,: X — ™49, 0,7 ol H, TH,: X tan hQ

Ba(x) +2H,0 — — Ba(OH),(x) +H,(x)
Al +H,0 +OH™ (2x) — — AIO; +3/2H,(3x)
Ba(x) +2H,0 — — Ba(OH),(x) +H,(x)
Al(y) +H,0 +OH" — — AIO; +3/2H,(3y/2)
- — m,=my, +m, =245gam
Cau 8: Chia 23,2 gam hdn hop X gom Na, K va Al thanh 2 phan bang nhau. Phan 1 cho tac dung voi
dung dich NaOH du thu duogc 8,96 lit khi H, (dktc). Phan 2 cho tic dung véi dung dich HCI du rdi ¢6 can
dung dich thi thu dugc m gam chét rin. Gi tri cia m 1a

Huwéng dan giai

p —®d, H (04
23,2gam (Na; K; Al) Pl — M (04

2

BT e —_ — — — _ —_
— =5 Ny =Ny,m =04 = ny =2n, , =08 —— n =08l

> o X+3x=04 - — x=0,1

> & X+3yR=07 — — y=04

— U mgammuei +H,

- — my, =my +m_ =116 +0,8*355=40gam
Cau 9: Hon hop X gém Ba, Na va Al, trong d6 s6 mol ctia Al bang 6 lan s6 mol ciia Ba. Cho m gam X
vao nude du dén phan Gmg hoan toan, thu duogc 1,792 lit khi H, (dktc) va 0,54 gam chét ran. Gia tri cia m

la

Huwéng dan giai

X (Ba(x); Na(y); Al(6x)) —*°~ 054gamr3h = NawuBahQ, Al d
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Ba(x) +2H,0 — — Ba(OH),(X) +H,(x)

Na(y) +H,0 — — NaOH(y) +1/2H,(y/2)
Al +H,0 +OH (2x+y) — — AlO; +3/2H,(3(2x+4y)/2)
— ™ x +y/2 +3(2x4y)/2 =0,08 - {X =0,01
— M d, 276X - (2x +Y)) =054 Y =002

=

- rnx =rnBa +rnNa +mAI =3'45

Cau 10: Hon hop A gdm Al va ALO:; c6 ti 1¢ khdi lugng twong tng 14 0,18 :1,02, Cho A tan trong dung
dich NaOH vtra du thu duoc dung dich B va 0,672 lit H, (dktc). Cho B tac dung vdi 200ml dung dich HCl
duoc két tha D. Nung D ¢ nhiét d6 cao dén lugng khong ddi thu duoc 3,57¢g chét ran. Tinh Cy cta dung
dich HCI da dung?

Hwéng din giai
2Al + 2NaOH + 2H,O 7##® 7NaAlO, + 3H,
ALO; + 2NaOH 74 >NaAlO, + H,0

n
H=0,03 = M =0,02 = M =0,54¢
0,54.1,02

m n
= A0= 018 —3060am= "% =0,03 mol

My, =Ny T 2n,

Béo toan nguyén td Al = 50 = 0,08 mol

3,57
n
ALOs thu duge = 102 = 0,035 =
Trwong hop 1:
NaAlO; + HCl + H,O — AI(OH); + NaCl
b C, 0,07
2 =0,07 = 0

n
Ao, — 0,07 mol

n,. =n =0,35M

_, Hd Al OH]
Trwong hop 2:
NaA102 + HCl + HzO i AI(OH)3 + NaCl
0,08 — 0,08 «— 0,08

Al(OH);  + 3HCI ® AICl; + H,0

(0,08 — 0,07) — 0,03
011

0 C, =—==0,55M
= QMo =008+003=0,11= = 02

DANG 4: DANG TOAN PHAN UNG NHIET ALUMINIUM (AL)

- Phuong phap:

* Phan wng thuong gap
2Al +Fe,0, -2 ALO, +2Fe

8Al +3Fe0, — > 4Al,0, +%Fe
* Bai todn thuwong gap

Nhém Thay: Nguyén Qudc Diing — Tel & Zalo: 0904.599.481 Page 14



Giao Vién Soan: Nguyén Thij Viét Mai - Quang Binh

Ald —— - H
X <FeXOy;A|>—t°—> Y |ALO,|( — NG0B, N
Fe _ +HCI(H,50, log)_, Y

* Cong thurc thuong gap
BT Fe _
Txov  XMeeo x) =Meey)
BT Al _
- Mai(x) _2nAIZO3(Y) +nAI(d Y)

BT

—8%; yn n

Fe O, (X) =3M1,0,01)

BT e
[ L =
v 3Nay) =2y,

— 7 Nyoon = Naygyy +2nAI203(Y)

BT e —
™ Ny T2y =20y,

T Y+Ha
=Y <Fe; A|; O>
— o3 3N, +3n,, =20, +3ny,

_ Y+HNOy(H,0, ®d ) , | _ _ _BTe _ =
— VeHgo, 0B d 3n., +3n, =2n, +2n502

n,. =2n, +4n,,
N, =2n, +4ng,

Vi DU MINH HQA

VD1: Hon hop X gom Fe;O4 va Al ¢6 ti 18 mol tuong tng 1: 3. Thyc hién phan ng nhiét nhom X (khong
¢6 khong khi) dén khi phan g xay ra hoan toan thu dugc hdn hop gdm nhing chét nao ?
Huwéng din gidi

8AI(3) +3Fe,0,(1) —> 4AL0, +9Fe = chitragdm (Fe ALO, WAl d )

VD 2: Nung hén hgp gom 0,12 mol Al va 0,04 mol Fe;O, mot thoi gian, thu duge hdn hop ran X. Hoa tan
hoan toan X trong dung dich HCI du, thu dugc 0,15 mol khi H, va m gam mudi. Gia tri ciam 1a ?
Hudéng dan giai

(Al (0,12); Fe,0, (0,04)) —"— X(AI (0,12); Fe(0,12); 0 (0,16)) — "% H, +Mugi
— = Nyg =N, =2n, +2n,,, =062 Mol

— = My =M +m, =0,12%27 +0,12%56 +0,62+35,5 =31,97 gam

BAI TAP GIAI CHI TIET
Cau 1: Tron 5,4g Al véi 8,0g CuO roi nung nong dé thuc hién phan rng nhiét nhém. Sau phan rng ta thu
duwoc m (g) hdn hop chat ran. Gia tri cia m 13?
Huwéng din giai
BTKL: m=5,4+8 =13,4 gam.
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Cau 2: Tron 2,7g Al véi 2,4g Fe,O; 161 nung ndng dé thuc hién phan mg nhiét nhom. Sau phan tng ta
thu dugc m (g) hdn hop chét ran. Gia tri ciia m 132

, , Huéng din giai
Ap dung phuong phap bao toan khoi lugng:
m,, =m, +m, , =2.7+2,4=5]1 (g)

Cau 3: Cho 0,6 mol Fe, O, phan &rng nhiét nhém tao ra 81,6 gam Al,Os. Cong thirc Fe,O, do ?
Huwéng din giai
Al 13y oxi trong oxit sit nén sé mol nguyén tir O trong 2 oxit 1 bang nhau => 0,6y = (81,6 :102)
x 3 =>y =4 Viy Fe,Oyla Fe;0,4

Céu 4: Hon hop X gdm FeO va Al ¢6 ti 16 mol tuong tng 2:3. Thuc hién phan tng nhiét nhém X (khong
c6 khong khi) dén khi phan tng xay ra hoan toan thu dugc hdn hop gdm nhitng chat nao?

Huwéng din giai
2Al+3Fe0 —"— 3Fe+ AlLO,
Nreo : Na =2 : 3 — Al du — Sau phan tng thu dugc hdn hop gém Fe; ALOs; Al
Cau 5: Nung néng hon hop gdm Al va Fe;O, (ti 16 s6 mol twong tng 14 3 : 1) dén phéan tmg hoan toan,
thu dugc hdn hop T. Céc chit c6 trong T 1a ?

Hwéng din giai
Phan tmg nhiét nhom Al + Fe;O, d3 duoc cin bang:

84l + 3Fe 0, —— 4410, + 9F¢

Phuong trinh:
Gia thiét cho: 3% ——=
8
-y —X
Luogng ptr:

= sau phan Gmg thu duoc hai san pham 13 Fe va ALOs;
d6ng thoi nhu phan tich trén, lugng Al ding con du nén céc chat co trong T 1a: Al, Fe, ALO;
Céu 6: Pun ndng 37,4 gam hdn hop gdm Al va Fe,O; (ti 1é mol twong Gng 1 : 1) dén khi phan Gmg xay ra
hoan toan thi thu dugc bao nhiéu gam Fe?
Huwéng din giai
Tu tg’ lé mol + 1My hop = Na = IlFeQO3 = 0,2 mol.

©

Ta c6 phan Gng: 2A1 + Fe;05 ~ ALO; + 2Fe.
+Dé théy pt tinh theo Al = ng. = 0,1%2 = 0,2 mol.
= myp. = 11,2 gam

Cau 7: Hon hop X gém Al va Fe,0s, trong d6 Al chiém 36% khdi luong. Nung nong 10 gam X (khong
¢6 khong khi) t6i phan tmg hoan toan thu duoc chit ran Y. Phan trim khdi luong cac kim loai trong Y 14
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Hwéng dan giai

-
n, :?""_'::I :;}jffjllr_. Me. o :% =0, 04 mol

27 15

(24l + Fe,0, —'"— AlLO, + 2Fe
| 0,08—0,04 0,04——0,08

, . £. m, =m, =10gam
Béo toan khoi lugng: ™" A £

10-m_ _

-12
o, XIUU%:IG 120 0,04

Yom,, = x100% =59,2%

Cau 8: Nung hdn hop gdm 10,8 gam Al va 16,0 gam Fe,O; (trong diéu kién khong co khong khi), sau khi
phan mg xay ra hoan toan thu dugc chét rin Y. Khéi lugng kim loai trong Y 1a:
Huwéng din gidi
2Al + Fe,0, — ALO, +2Fe
Nhu vay, Fe,O; hét, Al du 0,4-0,1.2=0,2 mol
Tém lai, trong Y ¢6 0,1 mol Al, 0,2 mol Fe va 0,1 mol Al,O;

Cau 9: O diéu kién nhiét d9 cao va trong khi quyén tro, tién hanh phan tng khir hoan toan 6,96 gam bot
Fe;0, bang m gam bot Al (dung du 25% so véi can thiét), thu duge chét ran T. Tong khdi luong cac kim
loai trong T 1a ?
Hudéng din giai
84l + 3Fe O, —— 4410, + 9F¢
0,1 0,03 0,09

Sau phan ung: 0,02 (dung du 25%) 0,09
= chét ran T gdm 0,02 mol Al (dung du) va 0,09 mol Fe (duoc tao thanh)
= mr=0,02 x 27 + 0,09 x 56 = 5,58 gam.

Cau 10: Cho 44,56 gam hon hop X gém FeO, Fe,0; va Fe;0, tac dung vira du véi Al ¢ nhiét 4o cao

(phan g nhiét nhom) thi thu dwoc 57,52 gam chat ran. Néu ciing cho lugng X nhu trén tic dung hoan
toan voi CO du (nung néng) thi thu dwoc m gam chat rin. Gia tri ctia m 13?2

Huéng din giai
m, =57,52- 44,50 =12,96= n , =0,48

= n, =1,5n, =1,5x0,48 =0,72

m_=m, - m, =44,56- 0,72x16 =33,04(g)

DANG 5: BAI TOAN PIEU CHE, HIEU SUAT PHAN UNG
, LY THUYET VA PHUONG PHAP GIAI
< Ly thuyet
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5 . _
- Diéu ché Aluminium (Al): 2AL0; ~ it~ 4A1+ 30,

- Phan ung nhi¢t nhom: 2Al + Fe,O; — — 2Fe + ALO;
Hdn hop tecmit (Al, Fe,0s) ding dé han gan dudng ray tau hoa.
+ Phuong phap giai

, H%[m&p ) :;L'lm%; H%[s'hmErm :M'lm%'
- Hiéu suat phan tng: bal ety (BrhtheokT)
- Khi d& bai cho H% y8u cau tinh cac dai lugng con lai = Ap dung phai nhin — trai chia (chat
can tinh & bén phai = Nhan v6i H%; chét cén tinh & bén tréi = Chia cho H%).
- Néu qua trinh trai qua nhicu giai doan thi H%qu winn = Hi.Hz.Hs.....100%
VI DU MINH HOA
VD 1: Ngudi ta dung quing bauxite dé san xuat nhom (aluminium). Ham luong Al,O; trong quing 1a
40%. Dé c6 dugc 4 tn nhom nguyén chét cin bao nhiéu tan quing? Biét rang hiéu suit cta qua trinh san
xuat 1a 90%.
P/S: Myuzng = 20,987 tan
VD 2: Mot mau quing bauxite c6 chira 40% ALOs. Bé san xuat 200 km mot loai day cap nhom ha thé
nguoi ta sir dung toan bd lugng nhom dicu ché duoc tir m tan quing bauxite bang phuong phap dién phan
néng chay ALO;. Biét rang khdi lwong nhom trong 1 km day cap 1a 1074 kg va hiéu suit ctia qué trinh
diéu ché nhom 1a 90%. Gia tri ciia m gan nhét véi gia tri nao sau day?

A. 1127. B. 1337. C. 985. D. 1280.
Huéng din giai

MAI 200 km eipy = 200.1074 = 214800 kg = 214,8 tan

PTHH: 2A1,0; it 4A1  + 30,
204 g — 108 g
Moo, = o2 g0 gt
108.90°% 214,8 tan
4508 11574
= Mpauxite = o
BAI TAP GIAI CHI TIET

Cau 1: Mot mau quing bauxite co chira 40% AlLOs. Ngudi ta dung 500 tin quing bauxite dé didu ché
nhom bang phuong phép dién phan néng chay Al,Os, gia sir toan bo lugng nhom diéu ché duoe dung dé
san xuat mot loai day cap nhom thi san xuat dugc x km cap. Biét rang khdi luong nhom trong 1 km day
cap 1a 1074 kg va hiéu suat ctia qué trinh diéu ché nhém 1a 85%. Tinh gia tri x?

Huwéng din gidi
m =500.40% =200tEn

A0y
_ @
PTHH: 2AL,05 ol 4A1  + 30,
204 g s 108 g
NP, m, = 200.108 o/, —a0tn
200 tAn 204
0.10° ~83,8km

=S4 km cap san xuit duoc 1a 1074
Cau 2: Mot mau quang bauxite co chira 40% Al,Os. Dé san xuét 500 thanh nhém
xingfa lam cira ra vao ngudi ta can dung tdi thiéu m tan quing bauxite trén. Biét
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rang khoi luong nhom trong mot thanh nhom 1a 3 kg va hi¢u suat ctia qua trinh diéu ché nhom 1a 90%.
Tinh gié tri m?
Huwéng din giai
Mal (500 hanmy = 500.3 = 1500 kg = 1,5 tan

PTHH: 2A1203 criolit 4A1 + 302
204 g - 108 g
mo 15204 il g
% 108.90% 1,5 thn
31 =7, 875tEn
= Mpauxite = o

Céu 3: Mot mau quing bauxite co chira 40% AlO;. Ngudi ta dung 100 tin quing bauxite dé diéu ché
nhoém bang phuong phép dién phan néng chay Al,Os, gia sir toan bo luong nhom didu ché duoc dung dé
san xuat thanh nhom 1am cira thi san xudt duoc x thanh. Biét rang khdi lugng nhom trong mot thanh
nhom 1a 5 kg va hiéu suat ctia qua trinh diéu ché nhom 1a 85%. Gia tri ciia m 1a

Huéng din giai
m,, o, =100.40% =40tEn

PTHH: 2Al,0; aidit 4A1  + 30,
204 ¢ — 108 g
) — H—=Ei\h—i mﬁ.l :MISSU,{] :18‘1'&1
40 tan 204
’ ’ 18.10° —3600
= S0 thanh nhom san xuat duoc la 3 thanh.

Cau 4: [MH - 2024] Mot vét niit trén duong ray tau hoa co
thé tich 6,72 cm®. Dung hdn hop tecmit (Al va Fe,O; theo ti
1¢ mol twong tmg 2: 1) dé han vét niit trén.

Biét: luong Fe can han cho vét nit bang 79% lugng Fe sinh
ra; khéi luong riéng cua sat 1a 7,9 gam/cm?; chi xdy ra phan
tmg khir Fe,O; thanh Fe voi hiéu sudt cua phan mg bang
96%. Khéi lwong ctia hdn hop tecmit toi thiéu can dung 1a
bao nhiéu?

Huéng din giai

me, =D.V =7,96,72=53088g - &~ m.__ _ =@ =67, 2gam= n.__,. =L 2nol
7%
PTHH: 2A1 + Fe,0; — — 2Fe + ALO;
1,2« 0,6 «— 1,2 mol
1227+06.160 —133 75gam
H = 96% = Mytecmit = %’?{E

Céu 5: Dung 301,25 gam hdn hop tecmit (Al va Fe,Os theo ti 16 mol twong tng 3 : 1) dé han vét nut trén
duong ray tau hoa c6 thé tich V cm®. Biét: luong Fe can han cho vét niit bang 79% luong Fe sinh ra; khoi
luong riéng cua sit 13 7.9 gam/cm?; chi xay ra phan tmg khir Fe,Os thanh Fe véi hiéu sudt cua phan tng
bang 96%. Tinh gié tri cua V ?

Hwéng din giai
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(n,, =3xmol

=273+ 160x =301, 25= x =1, 25mol
nF%Dz :Km - m’“ l - L

PTHH: 2Al + Fe;05 — = 2Fe + ALO;
3,75 > 1,25 — 2,5 mol

H=96% = mrehuduoc = 2,5.56.96% =134,4 gam = mre vétniy = 134,4.79% = 106,176 gam

= Viéenee = 106,176/79% = 13,44 cm’.

Céu 6: Tinh khéi luong quing hematite chira 60% Fe,O; can thiét dé san xuat dugc mot tin gang chira 95%

Fe. Biét hiéu suit qué trinh 80%.

D/S: Myujng = 2,827 tin

Cau 7: Quang magnetlte (Fe;04) chira 64,15% st (1ron) Hay tinh luong gang san xuat dugc tir 1 tan

quang noi trén. Biét rang, trong 10 cao c6 2% sat bi mat theo xi va lugng sit co trong gang 13 95%.

P/S: Myane = 0,662 tin

Cau 8: Dé c6 1 tan thép (98% Fe) can dung bao nhiéu tin quing hematite nau (Fe,05.2H,0)? Biét ring

ham lugng hematite nau trong quang 14 80% va hiéu suat qua trinh phan tmg 1a 93%.

D/S: Myuzng = 2,305 tin

Cau 9: Dé san xuat duogc 2 triéu chiéc chao gang c6 ham luong sit 1a 95% thi can

dung ti thiéu x tin quing magnetite chira 80% Fe;0,. Biét rang mdi chiéc chao

gang ning 3 kg va trong qué trinh san xut luong sit bi hao hut 13 10%. Tinh gia

tri cua x?

Huwéng din gidi
=2.10°.3.95% = 5,7.10° kg = 5700 tan; sat bi hao hut 10% = Hiéu suit 90%

Ta co: Fe;0, — 3Fe
232 g — 168 g
m :—5?1:‘::'232 ~8746thn— X
=0 168.90% 5700 tén
=

X = Mauang = 8746/80% = 10932,5 tin

Cau 10: Tir 500 tin quing hematite chira 85% Fe,Os san xuit duoc x nghin chiéc ndi
gang c6 ham lugng sat 1a 95%. Biét rang mdi chiéc ndi gang ning 5 kg va hiéu suat |
cua toan bd qua trinh 1a 80%. Tinh gi4 tri cua x? '
A. 15. B. 45.

C. 60. D. 50.

Huéng din giai
Mo, =500.85% =425 thn

Ta co: Fe,O; — 2Fe
160g — 112 ¢
) . e = _A5112 ———.80%=238
425 thn — 160 thn
3
o , 2810 50105~ ,
= S0 noi gang san xuat dugc la 5.95% 50 nghin chiéc

Cau 11: M§t loai quang bauxite c6 50% aluminium oxide. Nhom luyén tir oxide dé con chura 1,5% tap
chat. Tinh lugng nhom (iron) thu dwoc khi luyén 0,5 tin quing bauxite trén, gia thiét hiéu suit phan tung
dat 100%.

D/S: m4 = 134,386 kg
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Cau 12: Mot mau quang bauxite c6 chira 40% Al,O;. B¢ san xuat 300 km mdt loai day cap nhom ha thé
ngudi ta sir dung toan bo lugng nhom diéu ché duoc tir m tdn quing bauxite bang phuong phap dién phan
néng chay AL,Os. Biét rang khdi lugng nhom trong 1 km day cap 1a 1074 kg va hiéu suat ciia qua trinh
diéu ché nhom 14 80%. Tinh gié tri cia m?

Huwéng din gidi
MAl (300 km eipy = 300.1074 = 322200 kg = 322,2 tin

_ & |
PTHH: 2A1203 aiolit 4A1 + 30,
204 g — 108 g
1 :M =760, 75tEn— 2"
-7 108.80% 322,2 thn
760.75 1901 g751En ,
= Mpauxite = a ~ 1902 tén

Cau 13: Mot mau quing bauxite co chira 40% Al,Os. Nguoi ta diung 400 tin quing bauxite dé diéu ché
nhém bang phuong phap dién phan nong chay Al,Os, gia st toan bo lugng nhém didu ché dugc dung dé
san xuat mot loai day cap nhom thi san xuat dugc x km cap. Biét rang khdi luong nhom trong 1 km day
cap 1a 1074 kg va hiéu suit ciia qué trinh diéu ché nhém 1a 90%. Tinh gia tri cta x?

Hudéng dan giai

M, =400.40% =160tEn

_ &
PTHH: 2AL,0; dridiit 4A1  + 30,
204 ¢ = 108 g
s,y 190108 g0 96 2018
160 tAn 204
76,24.10° ~71km

=S4 km céap san xuat dugc la 1074
Cau 14: M6t mau quing bauxite c6 chira 40% Al,Os. Dé san xuat 1000 thanh nhém xingfa 1am cira ra
vao ngudi ta can dung tbi thiéu m tin quing bauxite trén. Biét rang khéi luong nhém trong mot thanh
nhom 1a 3 kg va hiéu suét cta qua trinh diéu ché nhom 1a 90%. Tinh gié tri ciia m?

Huwéng din gidi
Mal (1000 tany = 1000.3 = 3000 kg = 3 tan

_ & |
PTHH: 2A1,0; cridit 4A1 + 30,
204 g — 108 g
m, o _ 3208 63t e
S 108.90% 3 thn
63 _15 75tk
= Mbauxite — a

Cau 15: Mot mau quing bauxite co chira 40% Al,O;. Ngudi ta dung 150 tan quing bauxite dé didu ché
nhom bang phuong phap dién phan néng chay Al,Os, gia sir toan bo lwong nhom diéu ché dugc dung dé
san xuat thanh nhom 1am ctra thi san xuat dwoc x thanh. Biét rang khdi lwong nhom trong mot thanh
nhom 14 5 kg va hidu suat ciia qua trinh diéu ché nhom 1a 85%. Tinh gia trj ciia m?

Huéng din giai
m,, .. =150.40% =60tEn.
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_ &,
PTHH: 2Al1,0; aidit 4A1  + 30,
204 ¢ — 108 g
. — H—=EE—'{°—.~ m.ﬁ.l ZMISSD;E. zz?téﬂ
60 tan 204
3
, ’ 27.10 5100
= S0 thanh nhom san xuat duoc la 5 thanh.

Cau 16: Mot vét nut trén duong ray tau hoa cé thé tich 3,36 cm®. Dung hdn hop tecmit (Al va Fe,O; theo
ti 16 mol twong tmg 3 : 1) dé han vét nat trén. Biét: luong Fe can han cho vét nit bang 79% lugng Fe sinh
ra; khoi luong riéng cua sat 1a 7,9 gam/cm’; chi xay ra phan ung khir Fe,O; thanh Fe vdi hiéu suit cua
phan tmg bang 80%. Khi lugng ciia hdn hop tecmit tdi thiéu can dung ?

Huwéng din giai

. 26,544
My, =DV =7,9336=26 540~ P My, == =3360aM= Ny, =0.6m

PTHH: 2Al + Fe;0; — — 2Fe + ALO;

0,3 «— 0,6 mol
Vitilé mol Al : Fe;O51a3: 1 = Fe,0s hét = na=3.0,3=0,9 mol

0,927+0,3.160 —00,375gam

H=80% = Micomi = 80%
Céu 17: Dung 267,5 gam hdn hop tecmit (Al va Fe,Os theo ti 16 mol twong tmg 2 : 1) dé han vét nuat trén
duong ray tau hoa c6 thé tich V cm®. Biét: luong Fe can han cho vét nit bang 79% lugng Fe sinh ra; khoi
luong riéng cua sit 13 7.9 gam/cm?; chi xay ra phan tng khir Fe,Os thanh Fe véi hiéu sudt cua phan tng
bang 96%. Tinh gié tri ctia V?

Huéng dan giai
(n,, =2xmol

=27.2x+160x =267,5= x =1, 25l
Mo, =xmol i - x=L

PTHH: 2Al + Fe,0s — — 2Fe + ALO;

25 125 — 2.5 mol
H=96% = Mremame =2,5.56.96% = 1344 gam = Mg iinm = 134,4.79% = 106,176 gam
= Vi = 106,176/79% = 13,44 cm’.

PHAN C: BAI TAP TU CAC PE THI CHON LOQC
( Chon lgc céc bai tap tur cac dé thi HSG hodc thi chuyén)
Cau 1: (Nghé An 2022-2023)
Néu hién tuong va viét phuong trinh héa hoc xay ra trong thi nghiém sau:
+ Syc CO, du vao dung dich mubi natri aluminat.
Huéng din giai
+ Xuét hién két tua keo trang
NaAlO, + CO, + 2H,O — NaHCO; + Al(OH);!
Céu 2: (Tién Giang 2021-2022)
Cho cac don chét c6 cong thirc hoa hoc nhu sau H, M va X,. Bi¢t réng

- H 1a kim loai dugc dung lIam dung cu nha bép, trang tri ndi that, trong cong nghiép. H duoc diéu
ché tir quing boxit.

- M 1a kim loai mau do, nang, c6 kha nang dan nhiét, dan dién tot, hop kim cua M dugc sur dung
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lam 16i day dan dién.
- X, 14 chét khi mau vang luc, dugc dung dé khu trung nudc sinh hoat, téy tréng vai so1, bot giéy.
a) Xac dinh H, M va X,
b) Viét phwong trinh hoa hoc (PTHH) ciia cac phan tmg xdy ra trong cac trudng hop sau:
- D6t H, M lan luot trong khi X,
- Cho H, M lan luot tac dung vo1 dung dich H,SO, dac, nong
- Cho H, X; lan luot tac dung véi dung dich NaOH lodng ¢ diéu kién thuong.
Hudéng dan giai
a. H:Al ; M:Cu; X,:Ch
b. Cac PTHH

2Al + 3CL, —™ 2AICL
Cu + Clz _) CUC12
2A1 + 6H:SOumenng — " AL(SOs)s +6H0 +3S0,

Cu + 2stO4( d3c nong) - t0_> CUSO4 + 2H20 + SOz
2A1 +2NaOH + 2H,O — 2NaAlO, +3H,
Cl, + 2NaOH — NaCl + NaClO + H,O

Céu 3: (Thanh Héa 2021-2022) Hoa tan hoan toan m (gam) Al vao dung dich loéng chura 0,2 mol H>SO4
thu duogc khi H, va dung dich X. Cho tir tir dung dich NaOH 2M vao dung dich X duogc két qua sau:
Thé tich dung dich NaOH (ml) 140 240

Khoi luong két tia (gam) 2a+1,56 a
Tinh gié tri cla m va a.

Huéng din giai

Hoa tan hét Al trong dung dich H,SO, lodng:

(1) 2Al +3H,S0; 7 AL(SO.); + 3H,
Dung dich X chira Al(SO.)s, ¢6 thé c6 H,SO, du. Cho tir tir dung dich NaOH vao dung dich X.

(2) HQSO4 + 2NaOH - Na2804 + 2H20

3) Al(SO4); + 6NaOH — 3Na,SO4 + 2A1(OH);

4) AIl(OH); + NaOH 7 NaAlO, + 2H,O
Khi ting lugng NaOH thay thu duogc két tia va khdi lugng két tia AI(OH); giam di, khi Vagaon = 240 ml
thi c6 ca phan tng (4) hoa tan két tua.
bat na = x(mol)

Theo PTHI (1): 0= 3 = Jx(m) | Phson,= 3 =5 (o)
— M50, =0,2- 1,5x (mol)
2a+1,56
e Khi V onwon =180 (ml) o My [1-1|:|n-|_1:ﬂ'l4'2 =0,28 (mol) | Mo, = LI (mol)
Xay ra 2 trudong hop:

+ Truwong hop 1: Al(OH); chua bi hoa tan, chi c6 phan tng (2, 3).
=21, 50,4y =2(0,2 - 1,5X) =0,4 - 3x (nrol)

=0,28- (0,4- 3x) =3x- 0,12 (mol)

n
Theo PTHH (2): "™

= r-.IaDH 3
1
Nyony, =30 : {3}( 0,12) =x - 0,04 (mol)
Theo PTHH (3): o™~ 3 ¥ @
Nuon, = M a +0,02 {IT‘O|} x-0,04= a +0,02 X - a =0,06
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+ Truwong hop 2: AI(OH); bi hoa tan mgt phan, x4y ra cac phan ung (2, 3, 4).
n =2 =2(0,2 - 1,5x) =04 - 3x (nol
Theo PTHH (3): Mhvacti 3 :aﬁmz[m*h =6.0,5x =3 (mol)

Moo =028 (0439 - 3x=-012(ml) .\

— = m
=240 {I’ﬁ} = nNaDH tzaumnzﬂ'24'2 =0,48 (mol) . n’!"[DHE B ﬁ ( )
=2(0,2 - 1L5x) =04 - 3x (nol)

Vv

o Khi "diNaoH

Moy =2
Theo PTHH (2); | Moot ® ~ < Hasouiai

Theo PTHH (3): Mot =&1ﬂlz[50133 =6.0,5x =3x (rol) Maiom, @ =2”A|z[5c:-;33 =2.0,5%x =x (mol )
= Myaon [¢:=Df43 - (0,4- 3x) - 3x =0,08 (moal)
Theo PTHH (4): Myaon i) =ﬂﬂ|[u-|33[¢3 =0,08 (mol) = nm[c:mg (i) =r|ﬂ|[|:||_|Ilz 3" nﬁ-l[DH:lg @ =x-0,08 (nol)

x-008="2 = x-2 =008 (Il
78 78

Giéi phuong trinh (1) va (II), ta duge: X =0:1 (Mol @=156(gam) = m=0,1.27=2,7 (gam)
Cau 4: (Thdi Nguyén 2021-2022): Xac dinh cac chit A, B, C, D, E, X, Y, Z, T, M va viét PTHH cua cac
phan tng xay ra theo so dd sau (biét M 1a kim loai, tir A dén M 1a ki hiéu cua céc chat vo co khac nhau &

=

dang nguyén chét hodc trong nudc):
+HCI + B du

>Y
X tA > 7 +Cadu, ; £ x _diénphannéngehdy
+NaOH T +D du A

o Huwéng din giii ,
- M dugc san xuat bang phuong phap dién phan néng chay hop chat X.
- X vtra phan ung dugc voi dung dich NaOH (dung dich bazo), vira phan tng duoc voi dung dich HCI
(axit)
— M la kim loai Al
Cac chat X: ALO;, Y: AICl;, T: NaAlO,, E: AI(OH)s,
A: HQSO4 , B: dd NH3(h0;ﬁC N32CO3)
C: dd Na,COs(hoac dd NHs) D: khi CO,
Cac PTHH:
ALO, + 6HCI — — 2AICI, + 3H,0
AL O, + 3H,50, — — 24l (50,), + 3H,0
AlLO, + 2NaOH — — 2NadlO, + H,0
2AL0, — = 441 + 30,
241 (50,). + 6NH, + 6H,0 — — 241(0H), + 3(NH, ), SO,
NaAlO, + CO, + 2H,0 — — NaHCO, + Al(OH ),
AI(OH), —"— AL,O,+ H,0
2AL0, — = 441 + 30,
Cau 5: (Thai Binh 2021-2022)
1. Cho tung chét Fe, BaO, Al,O3, Na,$S lan luot tac dung véi céc dung dich

NaHSO, ,CuSO, ,Al,(SO.); .Hiy viét cac phuong trinh phan Gmg xay ra?
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2. Hay tim chat thich hop va hoan thanh phuong trinh hoa hoc theo so d6 phan ung sau :

Biét A1 mot 1a kim loai nhe mau tréng bac dan dién tot ludn c6 hoéa tri 111 Dung dich A6 tac dung voi
dung dich BaCl2 tao két tia trang khong tan trong cac axit, A3 ¢6 mui tring thdi .
Huwéng din giai

1. Fe tac dung v6i dung dich NaHSO..

Fe +2NaHSO; — 7 FeSO, + Na,SO4 + H,
Fe tac dung voi dung dich CuSOs,.

Fe + CuSOs — 7 FeSO, + Cu
Fe tac dung vi dung dich Al(SOs);

Fe + Al(SO.); — — khdng xay ra phan ung
BaO tac dung v6i dung dich NaHSO..

BaO +2NaHSO, ~— ~— BaSO, + Na,SO, + H,O
BaO tac dung v6i dung dich CuSO..

BaO +H20 - Ba(OH)z

Ba(OH)z + CU.SO4 - BaSO4 + CU(OH)z
BaO tac dung voi dung dich Alx(SOs);

BaO +H20 - = Ba(OH)z
Ba(OH)z + Alz(SO4)3 - BaSO4 + Al(OH)3

Ba(OH), + 2A1(OH); — — Ba(AlO,), + 4H,0O
ALO; tac dung voi dung dich NaHSO..

A1203 + 6NaHSO4 - = Alz(SO4)3 + 3Na2804 + 3H20
Al O; tac dung véi dung dich CuSO,.

AlLO; + CuSO, — ~ khong xay ra phan ung
ALOs tac dung véi dung dich Al (SO4)s

ALO; + Aly(SO,); — — khdng xdy ra phan tng
Na,S tac dung voi dung dich NaHSO..

Na,S +2NaHSO; — 7 2Na,SOs + H,S
Na,S tac dung vé1 dung dich CuSO,.
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Nazs + CUSO4 - = Na2804 + CuS
Na,S tac dung véi dung dich Al (SO4)s

3NaZS + Alz(SO4)3+ 6H20 - 2A1(0H)3 + 3Nast4 + 3st

2.

A\ 12 kim loai nhe mau tring bac dan dién t6t ludn c6 hoéa tri IIT = A 1a Al

Dung dich A, tic dung véi dung dich BaCl, tao két tila tring khong tan trong cac axit= A 1a c6 chua
gbc sunfat

As c6 mui trimg thdi = H,S

£
(1). 2A1+3S — — ALS;
(A1) (A2)

(2). ALS; +6 HCl — = 2AICl; + 3H,S
(As)

0
(3). 2H,S +30, — — 280, + 2H,0

(As)
o

—_—— — = —

(4). 2SO, + O, 450-500°C 2S0;
(As)

(5).SO; + H,O — 7 H,SO4
(As)
Cau 6: (Long An 2021-2022) Nung néng m gam hdn hgp Al va Fe,O; (trong diéu kién khong c6 khong
khi) dén khi phan (mg xay ra hoan toan, thu duoc hdn hop rin Y. Chia Y thanh hai phan bang nhau:
Phan 1: tic dung vé6i dung dich H,SO, lodng (du) sinh ra 3,08 lit khi H, (& dktc).

Phén 2: tac dung véi dung dich NaOH (du) sinh ra 0,84 1it khi H, (& dktc).
Tim gié tri cua m.

Huwéng din giai

Chét ran Y tac dung v6i NaOH sinh ra H, => Al du, vi phan tmg xay ra hoan toan=> Chat rin Y
gom: Al du, Al,Os, Fe

Ny pp, :J’DS =0,1375mol
! 22,4
Ny po, :D"84 =0,0375mol
22,4
Phan 1
Fe + HQSO4—> FCSO4+ Hz (1)
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2A1 + 3H2SO4 — Alz(SO4)3 + 3H2 (2)

ALOs+ 3H,SO4 — Al(SO4);+ 3H,0O 3)
Phan 2

A1203 + 2NaOH — 2N3A102+ Hzo (4)

2Al + 2H,0 + 2NaOH — 2NaAlO,+ 3H,  (5)

0,025 0,0375 mol
Theo (2) va (1)

n =n. +15n,,

H. (Pl

=>ng.= 0,1375-1,5.0,025 = 0,1 mol
2A1+Fe;05 ~ > 2Fe + ALO;
Theo dinh luat bao toan nguyén t6 doi voi O va Fe:

n =ng_, =0,05mol

Alo,

Theo dinh ludt bao toan khéi lugng:
m=(0,05.102 +0,1 .56+ 0,025 .27). 2=22,75 gam

Cﬁ}l 7: (Lao Cai 2021-2022) 9 ) )
Viét PTHH hoan thanh so d6 chuyén hoa sau, biét A, B, C, D, E, F chtra nguyén t6 Al kim loai.

+ dpnc
(A) (A)
“’1* s 2 ) u% NaOH
2 02 > (D) + NaO
) (7

(2) + H20 )+ HCI
N +HCI
©)

Huwéng din gidi
A: Al, B: ALLS;, C: AI(OH);, D: ALOs, E: NaAlO,, F: AICI;

Cac phuong trinh hoa hoc:
(1): 2A1+3S — = ALS,
(2): ALS; + 6H,0 — = 2AI(OH); + 3H,S 1
(3): 2AI0H) — = ALO:+ 3H,0
(4): 2ALS; +90, — ™ 2A1L,0; + 680,
(5): 4Al+30, —— 2ALO;
(6): ALO; +6HCI — = 2AICL + 3H,0

(7): ALO; +2NaOH — — 2NaAlO, + H,0

Nhém Thay: Nguyén Qudc Diing — Tel & Zalo: 0904.599.481 Page 27



Giao Vién Soan: Nguyén Thij Viét Mai - Quang Binh
(8): NaAlO, +4HCl 4 — — NaCl + AICl; + 2H,0

_ fpnc |

(9): 2ALO;  @iolit ~ 4Al+ 30,

(10): 2A1 +2NaOH + 2H,O — 7 2NaAlO, +3H, T
Cau 8: (Hai Dwong 2021-2022) Nung m gam hdn hgp gém Al va Fe,O, trong diéu kién khong c6 khong
khi, sau phan tng thu dugc chit rin B. Chia B thanh 2 phan
+ Cho phﬁn mot tac dung véi dung dich NaOH du, thu dugce 1,12 lit khi va 8,4 gam chét ran khong tan.
+ Cho phﬁn hai tac dung voi dung dich H,SO, déc, nong du thu dugc 12,32 lit SO, (san phém khur duy
nhit) va dung dich D ¢6 chira 117,0 gam hdn hop mudi sunfat trung hoa. Biét cic phan tng xay ra hoan
toan, chit khi do ¢ dktc).
a/ Viét cac phuong trinh phan tmg xay ra.
b/ Xac dinh gia tri m va cong thure Fe,O,.

Hwéng din giai

Do tac dung véi NaOH du c6 khi thoat ra => Al con du sau phan ng
Mat khéc, phan tng xay ra hoan toan thi B s€ c6 Al,O;, Fe va Al du

Phan Ung :

2yAl+3Fe,O, ~ — yALO; + 3xFe
Phan 1:

ALO; +2NaOH ~— ' 2NaAlO, + H,0

2Al+2NaOH + 2H,O0 ~ — 2NaAlO, + 3H,
Phan 2:

ALO; +3H,S0, ~— — Al(SO.); + 3H,0
2A1+6H,S0; ~ — AL(SO4); +3S0, + 6H,0

2Fe + 6HZSO4 - Fez(SO4)3 + 3802 + 6H20
+ Xét phan 1:

-

=0,05 == 5
n,., =n, =0,15mol _"u =0,05mol = n, —B-U-Uu mol

va
0,1
. — mol
Vay trong phan 1 s€ cd: Al,Os; Fe: 0,15 mol va Al:
+ Phén 2:
E.k mol

Goi s6 mol cua céac chat: ALO;; Fe: 0,15k mol va Al: 3

N, :%n -.|+%“|-;- =0,275k =0,55= k =2

Ta co: < =
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0,2

mol
Vay phan 2: ALO;; Fe: 0,3 mol va Al:
I 2
Ny so,y, =70 ¥y = 0y g =—mol
Trong phan2: 2 ) R

Vay khéi lugng phan 2: myuin2 = 32,2 gam => mywin1 = 16,1 gam => m = 48,3 gam

! :E =  Fe,0,

Xét phan 2: ta c6 Fe,O, v6i -
Cau 9: (Ha Tinh 2021-2022)

Hoa tan hoan toan m gam hon hop X gdm Al, Cu va FeS vao dung dich chira 0,32 mol H»SO, déc, dun
nong, thu dugc dung dich Y chi gom cac mudi trung hoa va 0,24 mol khi SO, duy nhét. Cho 250 ml
dung dich NaOH 1M phan tmg hét v&i dung dich Y, thu dwoc 7,63 gam két tia. Tinh m.

Huwéng din giai

(Al 'AlL(SO,),

Cu —AETEEL 21l SO, +ddY | Fe (S0,), — wmminai_, | 7-63gam: FEOH),, CU(OH), AI(OH),
Fos ? c ‘ | dd(Na,S0,,NaAlO,

. | Cus0,

= —0.32
Ny =Ny g0, =0,32(mol)

BTNT H

Rodry =3y so, = 25 = My =4.0,32- 2.0,24- 0,32 =0,48(mol )
BTNTO:

M50, (dar) :1”“-:..;” , =0,12(mol)

g xy =Ny, Mgy iy, Myso, =0,24+0,12- 0,32 =0,04(mol)
BTNTS : '

Xét dung dich sau cung :

Nnazsos = Nsos = 0,12 ( mol)

BTNT Na: nnaaio2 = Neon - 2N0nazsos = 0,25 — 0,24 = 0,01 (mol)
BTNT Al : naydd sau cing) = Nnaato2 = 0,01(mol)

—

PTHH: 8NaOH + Al (SO4); 3Na,SO4 + 2NaAlO,
Theo PTHH : nnaon = 4nnaai0o= 0,04 mol
BT nhom OH : now (kéttia) = NNaOH bd = NNaOH ( pit tao Naal02) = 0,25 - 0,04 = 0,21 ( mol)
BTKL : mke (kétway = 7,63 —0,21.17 = 4,06 ( gam)
M s vy = 4,06 +0,01.27 +0,12.96 = 15,85 (gam)
Ap dung dinh luat bao toan khdi luong cta phan tng X + 0,32 mol H,SOs:

Mx + Mpso4 = M musiad y) T Msoz2 + Mo
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mx = 15,85+ 0,24.64 + 0,32.18 - 0,32.98 = 5,61 ( gam)

Cau 10: (Ha Giang 2021-2022)

n néu co)

D>

Viét cac phuong trinh hoa hoc theo chudi chuyén hoa sau (ghi rd diéu ki

@ _ @ _
Al ALO; ~  AICL,  AI(OH) NaAlO,

F

Hwéng din giai

Phuong trinh phéan tng:
1) 4Al 30, ™ 24L0;
(2) ALO; T 6HCl - 2AICL t  3H,0

(3) AICI, T 3NaOH- AI(OH); * 3NaCl

(4) AlOH); *  NaOH - NaAlO, * 2H,0

Cau 11: (Gia Lai 2021-2022) Nung néng m gam hdn hop X gdm Mg, Al va Cu trong O, du thu dugc
24,3 gam hdn hop Y gdm cac oxit. Hoa tan hét Y bang luong vira du dung dich Z (gdm HCl va H,SO, ¢6
ti 16 mol tuong tmg 2 : 1), thu dugc dung dich chtra 64,8 gam hdn hop mudi trung hoa. Biét cac phan tmg
hoa hoc déu xay ra hoan toan.

a. Viét cac phuong trinh hod hoc clia cac phan ting xay ra?
b. Tinh gia tri cia m?
Huéng din giai
a. Cac phuong trinh hoa hoc xay ra:
Mg+ 0, — = 2MgO
4AI+30, — 5 2ALO;

tO
‘ 2Cu+0, = 7 2Cu0 .
Y gom: MgO; AL,Os; CuO. Hoa tan Y vao dung dich Z (gom HCI va H,SO.):

MgO + 2HCI = MgCl, + H;0 (1)
ALO; + 6HCI = 2AICl; + 3H,0 )
CuO + 2HCI — CuCl, + H,0 3)
MgO + H,SO; —~ MgSO0; + H,0 (4)
ALO; + 3H,S0; — Aly(SO.); + 3H,0 (5)
CuO + H,SO4 — CuSO, + H,0 (6)

b. Dat x 1a s6 mol cta H.SO,4 trong Z (x > 0) — NHa = 2x mol .

1

. i , N n .
Bao toan mol nguyén té Hta co:  120= " H2%4 4 2 Mha = y 4+ x = 2x mol

Twr (1)-(6), theo dinh luat bao toan khoi luvong ta co:
mOXit+ My + m-|2504 = rnl’r'uéi + mHZO

— 24,3+ 36,5X2x +98x = 64,8+ 18 X2x — x=0,3 mol
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Twr (1)-(6) ta thay:

No (trong oxit) — nH20= 0,6 mol

Vay gia tri cia m [a: m = T kimicti = Mo Mo wongodt) 2 94 3 - 0,6 %16 = 14,7 gam.

Cau 12: (Hai Dwong 2021-2022) Nung m gam hdn hgp gém Al va Fe,O, trong diéu kién khong co
khong khi, sau phan tng thu dugc chét ran B. Chia B thanh 2 phan
+ Cho phﬁn mot tdc dung véi dung dich NaOH du, thu dugce 1,12 lit khi va 8,4 gam chét ran khong tan.
+ Cho phan hai tac dung véi dung dich H,SO, dic, nong du thu dugc 12,32 lit SO, (san pham khir duy
nhit) va dung dich D c6 chira 117,0 gam hdn hop mubi sunfat trung hoa. Biét cac phan (mg xdy ra hoan
toan, chit khi do ¢ dktc).
a/ Viét cac phuong trinh phan tng xay ra.
b/ Xéc dinh gia tri m va cong thuc Fe,O,.
Huwéng dan giai
Do tac dung véi NaOH du ¢6 khi thoat ra => Al con du sau phan ung
Mat khéc, phan ung xay ra hoan toan thi B s& c6 Al,Os, Fe va Al du

Phan tng :

2yAl +3Fe,0, ~  yALO;+ 3xFe
Phan 1:

ALO; +2NaOH ~— ' 2NaAlO, + H,0

2A1+2NaOH +2H,0 ~ — 2NaAlO, + 3H,
Phan 2:

ALO; +3H,S0, ~— — Al(SO.); + 3H,0
2A1+6H,SO, ~ — AlL(SOys); + 35S0, + 6H,0

2Fe + 6HQSO4 - Fez(SO4)3 + 3802 + 6H20
+ Xét phan 1:

-
=0,05 == 5
n. =n, =0,15mol _"u =0,05mol = n, —B-U-Uu mol
va
0,1
. — mol

Vay trong phan 1 s€ co6: ALOs; Fe: 0,15 mol va Al:

+ Phan 2:

0.1

—— k mol
Goi s6 mol cua céc chat: ALO;; Fe: 0,15k mol va Al: 3

=0,

n, :En .,,+§n|_._ =0,275k =0,55= k =2
’ e N
Ta co: = =
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0,2

Vay phén 2: Al,O3; Fe: 0,3 mol va Al:

mol

i N wo :;qmul
Trong phan 2: = ' -

| 7
Ny =0 :;I‘J y 0 410, = I

Vay khéi luong phan 2: mpun2 = 32,2 gam => mMyun 1 = 16,1 gam => m = 48,3 gam

! :E =  Fe,0,

Xét phan 2: ta c6 Fe,O, v6i -
Céu 13: (Ha Ni 2021-2022) Chia m gam hdn hop bot X gém Al va Fe;O, thanh 2 phan bang nhau:

- Phén 1: Cho tac dung véi dung dich NaOH du thu duogc 3,36 lit khi Ho.

- Phan 2: Nung néng trong diéu kién khong c6 kh{)ng khi thu duwoc hdn hop chit rin Y. Cho Y tac dung
vo1 dung dich NaoH du thu dugc dung dich T, phan khong tan E va 0,672 lit khi H,. Phan khong tan E

cho tac dung véi dung dich H,SO, dac, nong, thu dugc san phém g6m mot mudi sit, V 1it khi SO, va
nude. Cac thé tich khi do ¢ di€u kién tiéu chuan, cac phan ing xay ra hoan toan.

a) TinhmvaV.

b) Cho tir tir dén hét 200 ml dung dich HCI 1M vao dung dich T dén khi phan tng két thuc
thu duogc 5,46 gam két taa. Tinh s6 gam NaOH c6 trong dung dich Z.

Huwéng din giai

- Phan 1: Al + NaOH + H,0 — NaAlO, + 32H, (1)
- Phan 2:
e,
8Al + 3Fe;04 4A1,0; + 9 Fe )
ALO; + 2NaOH — 2NaAlO, + H,0 (3)

Al + NaOH + H,0 — NaAlO, + 32H, (4)

tD
—'—

2Fe + 6H,SO, Fey(SO.); + 3S0, + 6H,0 (5)
Fe + Fey(SO)); — 3FeSO, (6)

a.

Phan 1: nyz (= 0,15 (mol) => na;q) = 0,1 (mol)

__ BINTAI

- Phin 2: ny = 0,03 (mol) => naia= 0,02 (mol) Napos = 0,04 (mol)
- Tu (2): nge= 0,09 (mol) => nge304 = 0,03 (mol)

=>mx =ma + Mrpeaos = 0,1.2.27 + 0,03.2.232 =19,32 (gam)

- Néu mubi 1 Fe;(SO4)s: nsor = 0,135 (mol) => Vo, = 3,024 (lit)

- Néu mudi 1a FeSO,: nso, = 0,09 (mol) => Vo, = 2,016 (lit)

b.

- Nayon = 0,07 (mol) ; Nnaaioz = nar = 0,0 (mol) > 0,07 => X4ay ra 2 truong hop.
HCl + NaOH — NaCl + H,O (7
HCl + NaAlO;+ H,O — NaCl + AI(OH); (8)
HCI + Al!OHp — AICL; + H,O (©)
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- TH1: NaAlO; du:
Goi a 1a mol NaOH du c6 trong T
-Tu (7), (8): npaipe=a + 0,07=0,2=>a=0,13 (mol)
=> Nnaon (= 0,13 + 0,1 = 0,23 (mol); Mnaon z) = 9,2 (gam).
- TH2: AI(OH); bi tan mot phan.
-Tw (7), (8), (9): npja=a+ 0,1 + (0,1 —0,07).3 = 0,2 < a=0,01 (mol)
=> NNaOH @)= 0,01 + 0,1 = 0,11 (mol), MNaoH () = 4,4 (gam)
Vay khéi luong ctia NaOH trong Z 13 9,2 gam hoic 4,4 gam
Cau 14: (Binh dinh 2021-2022). (2,0 diém)

Cho 15,6 gam hon hop gém kim loai M (hoa tri 2) va Al (co ti 1€ mol tuong ung la 1:2) vao
binh dung 13,44 lit khi Cl, (dktc), sau khi cac phan Uing hoan toan thu dugc hon hop chat ran X. Cho X
tan hetestrong dung dich HCI (du) thu duoc 4,48 it khi H» (dktc) thoat ra.

a) Xac dinh kim loai M.

b) Mat khac, hoa tan hoan toan 0,1 mol M va 0,2 mol Al vao dung dich HNO; loang du, sau
phan tng khoi luong dung dich tang thém 7,8 gam. Tinh s6 mol HNOs dé tham gia phan tmg.

Huwéng dan giai

(ng, =0,6™
. |n, =02™
a) Talcoz LT
N, =a™
_ el
Bé:lt .nﬁ.l =2a
CK:M — 7 M7 + 2e C.OXH:Cl, + 2¢e — 7 2CI
a 2.a 06 1.2
Al— 7 Al® + 3e 2H +2¢ — 7 H,
2.a 6.a 0,4 0,2

Baotoane,tacd:2a+6a=12+04"a=0,2

Vay: my=0,2.M +0,4. 27 =15,6g ~ M =24 (Mg)

b)

e Khéi lwong hon hop kim loai phan tmg 13 : 0,1. 24 + 0,2. 27=7,8g

e Ta thiy do tang khoi luong ctia dung dich bang khdi lwong ctia hon hop kim loai phan émg, suy ra phan
mg khong sinh ra chit khi ma san pham khir 1a NH,NO;.

4Mg+10HNO, — — 4Mg(NQ,), + NH ,NO, +3H.0

8Al + 30HNO, — — 8AI(NO,), + 3NH,NO, + 9H.0

10 30 10 30 .
Mo, :E Nyg + 5 N :E-U, 1+ E.U,E =1

Ta co: 8
Céu 15: (Bén Tre 2021-2022). D6t néng mot hdn hop gdm Al va 16 gam Fe,Os (trong diéu kién khong
¢6 khong khi) dén khi phan tmg xdy ra hoan toan, thu dwgc hoan hop chat rin X. Cho X tic dyung vira du
v6i V ml dung dich NaOH 1M sinh ra 3,36 lit khi H, (dktc). Viét cac phwong trinh hoa hoc xay ra va xac
dinh gid tri V.

Hudéng din giai

1. PTHH: 2Al+ Fe;0s — = ALO; +2Fe (1)
Vi chét ran X tac dung v6i NaOH sinh ra H,
= Chét ran X: ALOs, Fe, Al du
AlLO; + 2NaOH — 2NaAlO; + H,O (2)
2A1 + 2NaOH + H;0 — 2NaAlO; + 3H, (3)
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6 3,36
n - = =
Fe.0.= 760 =4 0,15 mol

Theo (1): Na,0,=Nge,0,=0,1 mol

=0,1 mol; Ny

2ny
Theo (2), (3): Nnaon = 2nA,203+Tz =0,3 mol

Vay thé tich dung dich NaOH 1M 1: V gung dich naon = 0,3 lit = 300 ml
Cau 16: ( Bic ninh 2021-2022). X 1a hon hop gém kim loai R va kim loai kiém M. Khi thém 0,92 gam
Na vao 5,43 gam X ¢ trén thu duge hdn hop Y ¢6 chira 36,22% Na theo khéi lwong. Lay toan bo hdn hop
Y cho tac dung voi lwong du dung dich NaOH, thu duoc 6,16 lit khi H, (dktc).

a) Xac dinh kim loai M va R.

b) Liy m gam X & trén cho vao nuéc du thu duge 2,016 lit khi H, (dktc). Tinh gia tri ctia m.
Biét cac phan (mg xay ra hoan toan

Hwéng din giai
) _ 092 _1440%

a. Néu M khong phai 1a kim loai Na thi %my, goney= %92* 343 <36,22%
—M la kim loai Na.
Khéi lugng Na trong Y 1a 0,3622. (0,92+5,43) = 2,3gam— nina trong vy = 0, 1(mol)

01- 9% _ g 06(mol)
23

—1Na trong X—
—Khéi lugng kim loai R 14 (5,43 +0,92)-2,3=4,05(gam)

*)Y + NaOH du:

2Na + 2H,0 — 2NaOH + H,

0,1 0,05 mol

—Kim loai R ¢6 thé tic dung v&i H,O sinh ra H, hodic khong tac dung v6i H,O nhung c6 thé tac dung véi
dung dich NaOH sinh ra khi H»

PTHH:

2R + 2nH,0— 2R(0OH}, +nH;

045
n
Hoac
2R+ 2(4- nNa0H + 2(n- 2) H,0— 2Na, RO, +rH;
045
n

— Mg

—  0.225 mol

— 0225 mol

4,05
=645 =
n

—Nghiém phu hop n=3 va Mr=27 (g/mol). Vay R 1a Al (Nhom)

b.

m gam hon hop X gdm Na: 0,06k mol; Al: 0,15k mol

2Na + 2H,0 — 2NaOH + H,

0,06k — 0,06k — 0,03k

2NaOH +2Al+ 2H,0O — 2NaAlO, + 3H,

0,06k — 0,06k — 0,09k

-Ttr mol H,—k=0,75—m = 4,0725gam

Céu 17: (Bac Liéu) Thuc hién phan Gng nhiét nhom (trong diéu kién khéng c6 khong khi, hiéu suit
100%) v6i 19,32 gam hon hop X gdm Al va a gam mat oxit sat, thu dugc hdn hop ran Y. Hoa tan Y bang
dung dich NaOH du, sau khi céc phan tng xay ra hoan toan thu dugc dung dich Z, chat khong tan T va
1,344 lit khi (dktc). Suc CO, d&én du vao dung dich Z, loc 14y két tia nung dén khdi lwong khong do6i duge
10,2 gam mot chét ran.

an

a. Xac dinh cong thirc cua oxit sat.

b. Tinh gia tri cta a.
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Huwéng dan giai
Dit CTPT cua oxit sat: Fe,Oy

2yAl + 3Fe,Oy T yALOs; +3xFe (1)

Chét ran sau phan tng nhiét nhém, khi tac dung véi NaOH, cho H,
Viy sau phan ¢mg nhiét nhom, chét ran gdm: AlLOs, Fe, Al du
Al O; + 2NaOH — 2NaAlO, + H,O (2)

2Al + 2NaOH + 2H,0 — 2NaAlO, + 3H, (3)

NaAlO, + CO; + 2H,0 — NaHCO; + AI(OH);  (4)

tO
2A1(OH)3 EE— A1203 + 3H,0 (5)
2

—x1,344
Theo (3): narawsaupey =2 = _ 3 = 0,04 mol
3 " 22,4
. £ Ao A AT LI A 2. 2%x10,2
Vi s6 mol nguyén tir ciia nguyén t6 la khong do1 = naiban aiu = 2Ma;,0,= 102 0,2 mol

= Moxitsit = a = 19,32 - 0,2%27 = 13,92 g; naipey = 0,2 — 0,04 = 0,16 mol

3 0,24 0,24 _
Theo(l)lnoxnsét:2ynA1pu:13: v = v 56 x+16 y|=13,92 gam
x_3 \ .
25222CTPT cua oxit sat: Fe,Oy

Céu 18: (Bic Can 2021-2022) Hoa tan m gam hon hop Al, ALOs trong dung dich HCI du thu duoc
1,008 lit khi (dktc). Mat khac hoa tan m gam hon hop trén can dung vira du 50ml NaOH 1M. Tinh m
Huwéng dan giai

z ~ 1,008
So6 mol H, = 2.4 0,045 mol
-PTHH: 2Al + 6HCI— 2AICl; + 3H,
Mol: 0,03 0,045

A1203 + 6HC1 - 2A1C13 + 3H20
- S6 mol NaOH = 0,05.1= 0,05 mol
- PTHH: 2Al+ 2NaOH + 2H,O — 2NaAlO, + 3H, (1)
Mol: 0,03 0,03
AlL,O; + 2NaOH — 2NaAlO, + 3H,O (2)
Mol: 0,01(0,05-0,03)
Vay m=0,03.27 +0,01.102 = 1,83 (g)
Cau 19: (Ba ria- Viing Tau 2021-2022) Mot nguyén td R tao thanh hop chét khi voi hidro c6 cong thirc
hoa hoc chung 1a RH,. Trong hop chit c6 hoa tri cao nhat vai oxi thi R chiém 27,27 % vé khéi lugng.
Hay x4c dinh tén nguyén t6 R va xac dinh vi tri cia R trong bang tuan hoan?

Huwéng din gidi

Cong thirc hoa hoc cua oxit co hoa tri cao nhat 1a RO,
., %R 27,27
-Tacé: %0 72.73 —R =12
Vay R 1a Cacbon (C)
-Vi tri: O tha 6, chu ki 2, nhém IVA
Ta co6: ptnt+e =40 (1)
Ma p=e (2)
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2p-n=12(3)
Tu (1), (2), (3),taco:p=e=13,n=14
Vay A la nguyén t6 nhom (Al)
Céu 20: ( Vinh Long 2022-2023) Hoa ta hoan toan m gam hdn hop gdm Al, ALO; va AI(OH)s, bang mot
luong vira di dung dich H,SO, 20%. Sau khi phan ung két thic, thu duge 273,75 gam dung dich
Al (SO4); 21,863% va 5,04 lit Ha (dktc). Xac dinh gia tri m.

Huwéng din giai

0 _273,75.21,863%

AL (S0, ), ]
' 342 = 0,175 mol
Béo toan mol nguyén t6 ctia nhém SO, ta ¢ n H,SO, = 3. n Aly(SO4); = 3. 0,175 = 0,525 mol
0,525.98

m dung dich H,SO4 = 20% 257,25 gam

r]H
?=0,225 mol
m ddspu = m hon hop + m dd H,SO, — m H,
273,75 = m+257,25-0,225.2. Suyram= 16,95 gam.
Cau 21(D§1c Lak 2022-2023) . Hon hop X gém Al O;, Fe;O;, CuO va Na,O. Cho X vao nudc du, thu
duoc chét rin A, dung dich B. Khi cho chit rin A vao dung dich NaOH du thu duogc chit rin C va dung
dich hdn hop E. Cho dong khi CO du di qua dng dung chat ran C, dun néng, thu duogc chit rin F. C6 can
E thu duoc chat H. Cho tir tir dung dich HCI du vao B dugc dung dich D, ¢6 can D duoc chét rin G. Hay
1ap luan, viét cac phan img hoa hoc xay ra, cho biét cac chat tuong ung véi cac ki hicu A, B, C, E, F, H, G
trong cac thi nghiém trén.
Hudéng din giai
Cho X gom Al,Os, Fe,0s, CuO, Na,O vao nude du
Na,O +H,0 ~— 7 2NaOH

2NaOH + ALO; — 7 2NaAlO, +H,0O

Trong chit r:fm A ¢6 ALLOsdo khi cho chit rin A vao dung dich NaOH du thu duoc chat rin C va
dung dich hon hop E vay nén:

ALO,

.. lcuwo
Chétrén A gdm: '
Dung dich B gdm NaAlO,
Cho chét rin A qua NaOH du

2NaOH + ALO; ~— 7 2NaAlO, +H,0

Chét rin C: Fe,0s, CuO
NaOH

Dung dich E {f\«aA!O_?

Cho CO di qua chat rdn C
Fe;0; +3CO ~— 7 2Fe + 3CO,
CuO+ CO ~— 7 Cu + CO,
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Fe

Chitrén F {Cu

NaOH

C6 can E dugc chat rén H: {A’ adlo,

Cho tir tir HC1 dén du vao dung dich B
HCl+ NaAlO,+H,O — 7 NaCl + Al(OH);*
3HClI + AI(OH); — — AICl; +3H0

HCI du

Dung dich D {A‘FC%

C6 can dung dich D duoc chét rin G: AICl,
Cau 22: (Ha Nam 2022-2023) Cho 7,215 gam kim loai R vao 100 ml dung dich X chira AICl; 0,4M va
FeCl, 0,15M. Sau khi cac phan tmg xay ra hoan toan, thu duoc 100 ml dung dich Y va 1,74 gam chat rin
Z. Hoa tan hoan toan lugng chét rén Z béng dung dich H,SO, dac, nong, du thu dugc 168 ml khi SO,
(dktc, san pham khir duy nhat).
a. xac dinh kim loai R.
b. Tinh néng do mol/lit ctia cac chat tan c6 trong dung dich Y.

Hudéng dan giai
e, =0,04mol):n, . =0,015(mol) ng, =0,0075(mol)
- Truong hop 1: R diy Fe ra khoi mudi
2R + xFeCl, — 7 2RCly + xFe (1)
nge = 0,015 (mol) => mp. =0,015.56 = 0,84 gam < 1,74 => Z con c6 kim loai khac.
BTE
—==0,015.3>0,0075.2 _ Loai. ’
- Truong hop 2: R tac dung voi nude ¢ dicu kién thuong => Chat ran Z 1 hidroxit
R + xH,0O — 7 R(OH), + x/2H, (2)

R(OH), + FeCl, — 7 RClL + Fe(OH), (3)
Z tac dung vo1 H,SOs g5 sinh ra SO, => chi c6 Fe(OH), phan tng tao SO,.

2FC(OH)2 + 4stO4d;§c - FCz(SO4)3 + SO, + 4H,0

=0.015 —1.35
Moy, =0, 013(mol) = my o, =1.35(gam) .y 74 o Trong 7 c6 Fe(OH), va AI(OH);.
_o Mo, =0,005(mol)
- Gia stt AICl; con du. 3R(OH). + xAICl; — — 3RCly + xAI(OH); (4)

0,03 0,015 _0,045,
Z Aoy, = + = (mol)
- T (3), (4): ' x x x
0,045

=>Mr =7215: X =160,33x (loai)

=> AICI; phan Umg hét va két tia tan mt phan.
R(OH), + AI(OH); — 7 R(AlO,)« + HO (5)

_D.DB+ 0,012 N 0,035 0,185

Z Moowry, —

{mal)
x x x
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0,185

=My =7215: X =39x
Chonx=1,Mg=39=>R1aK

=> Trong Y gdém: KCl: 0,15 mol va KAIO,: 0,035 mol.

CMKC1= 1,5M; CMKA102 = 0,35 M

Céu 23. (Quang Binh 2022-2023) Hon hop X gdm BaCO:s, Cu, Fe;0., Al,Os ¢6 s6 mol bang nhau. Nung

néng X (trong diéu kién khong c6 khong khi) cho dén khi phan tng xay ra hoan toan thu dugc chit rin B
va khi C. Cho B vao nudc du, sau phan tng thu dugc dung dich E va chét rin F. Suc khi C vao dung dich
E va hoa tan F vao dung dich HC1 du. Viét phuong trinh héa hoc ctia cac phan tng xay ra.

Huwéng din giai

PTHH: N
- Nung nong hon hop X:
0
BaC03 { BaO + COz
a mol amol amol

Chét ran B: BaO, Cu, Fe;O., AlLO; ¢6 cung s6 mol 1a a mol
Khi C: CO, a mol
- Cho chét rdn B vao nudc:
BaO + H,O — Ba(OH),
a mol a mol
Ba(OH)2 + A1203 - Ba(A102)2 + HZO
a mol a mol a mol
Dung dich E chira cht tan: Ba(AlO,), a mol
Chét rén F: Cu, Fe;0,
- Suc khi C vao dung dich E:
2C02 + 4H20 + Ba(A102)2 - Ba(HCO3)2 + 2A1(OH)3
a mol
- Hoa tan F vao dung dich HCI:
F€304 + 8HCI — FCC12 + 2FCC13 + 4H20
Cu + 2FeCl; — 2FeCl, + CuCl,
Ciu 24: (Quang Binh 2022-2023) Cho 7,65 gam hdn hgp X gom Al va Mg tan hoan toan trong 500 ml

dung dich H,SO4 8M, thu dugc dung dich X va 8,4 lit khi H, (dktc). Cho 850 ml dung dich NaOH 1M
vao X, sau khi cac phan g xay ra hoan toan thu dwoc m gam két tiia. Tinh gi4 tri m.
Huwéng din giai
(1) 2A1+ 3HZSO4 — Alz(SO4)3 + 3H2T
(2) Mg + HzSO4 — MgSO4 + HzT

ny = 8,4 =0,375mol
2 22,4

nH2504:0’5'0’8:0’4mOl

= H,SO, con du 0,4 — 0,375 = 0,025 mol

Goi x, y 1an luot 12 s6 mol cia Al va Mg

Theo bai ta c6 pt: 27x + 24y = 7,65 (*)

Theo PTHH (1), (2) ta c6: nHZZ%X+ y

= %x+y= 0,375 (**)
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27 x+24y=7,65

sy x 1A o x=0,15mol
T (*) va (**) ta c6 hé phuong trinh: %x+y:0,375 = y=0.15mol
Theo PT (1) nAlZ(SO4)3 = 0,075 mol
ThCO PT (2) nMgSQ = 0,015 mol
Nnaon = 0,85 mol

(3) 2NaOH + MgSO4 — Mg(OH), + Na,SO,

03 <« 0,15 — 0,5 mol
(4) 6NaOH + Aly(SO,); — 2A1(OH); + 3Na,SO,
0,45 <« 0,075 — 0,015 mol
(5) 2NaOH + HzSO4 (du) — Nast4 + 2H20
0,05 « 0,025 mol

Sau phan tng (3) va (4), (5) s6 mol NaOH con 13 0,85 — 0,3 — 0,45 — 0,05 = 0,05 mol
(6) NaOH + Al(OH); — NaAlO, + 2H,0
0,05 0,05 mol
Theo PT (5) nAl(OH)3phdn1}‘ng: 0 B 05 mol
= Ny (op),contei =05,15—0,05=0,1mol
Vay két tia gdom: Mg(OH),: 0,15 mol; AI(OH)s: 0,1 mol
m=0,15.58+0,1.78 = 16,5 gam 3 .
Cau 25: (Quéang Binh 2022-2023) Hon hop A gom Na, Al, Fe. Hoa tan 2,16 gam A vao nudc du, thu
dugc 0,448 lit khi ¢ dktc va con lai chit rin B. Cho B phan tng hét voi 60 ml dung dich CuSO4 1M thu
duogc 3,2 gam Cu va dung dich C. Cho C phan tmg véi NaOH thu duogc két tiia 16n nhat. Nung két tia
trong khong khi dén khéi lugng khong d6i thu duge m gam chét ran E. Tinh phan tram vé khéi lugng cac
chét trong A va gia tri ctia m.
Huwéng din giai
- ncuso4 = 0,06 mol, Ncy = 0,05 mol, I’IHZZ(; 0,02 mol
-Goia, b, c lan luot 1a s6 mol Na, Al, Fe

- PTHH: (1) 2Na + 2H,O — 2NaOH + H»
a a a/2 mol
(2) 2A1 + 2NaOH + 2H,0 — 2NaAlO, + 3H,
a a a 3a/2 mol

Chét ran B gdm: Fe ¢ mol va Al du b —a mol
(3) 2Al + 3CuSO4 — Al(SO4); + 3Cu
(4) Fe + CuSO4 — FeSO,4 + Cu
Théy N, < Neuso, => CuSO, con du
Dung dich C gdm: CuSO, du, AL(SO,)s, FeSO,
(5) CuSOs + 2NaOH — Cu(OH), + Na,SO,
(6) FeSO, + 2NaOH — Fe(OH), + Na,SO4
(7) Al,(SO4); + 6NaOH — 2AI1(OH); + 3Na,SO;

(8) Cu(OH), £’ CuO + H,0
(9) 4Fe(OH), + 0, £’ 2Fe,0; + 4H,0
(10) 2AI(OH); ¢ ALO; + 3H,0
Theo pt (1) va (2) NAlpr(2) = NNaoH = NNa = @ l’IlOl
.a 3a
= =(—+—=2
Ny, > + > a mol

= 2a=0,02=>a=0,01 mol
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= Narqe = b — 0,01 mol
Theo gia thuyét: my, + ma + me. = 2,16
=>23.0,01 +27b + 56¢c=2,16 =>27b + 56¢c = 1,93 (*)

Mat khac, theo pt (3) (4): nc, = %nAl du T Nre

= %(b —0,01)+ ¢ = 0,05

= 3b+2c=0,11(**%)
27b+56¢=1,93 __ [b=0,03mol

Y (R g (k% A . =
Tir (F)va (") tacdhpt:1"qp 5020 11 = |c=0.02mol
0,01.23
YoMy, = ,2,16 .100% = 10,65%
0,03.27
%%oma = 2,7 .100% = 37,5%
%mg. = 100% - 10,65% - 37,5% = 51.85%
1 1
TheO pt (3), (5), (8): nAIzoszinAldu’:E .O ,02:0 5 0]_ mOl
= My 0,=¢ 1,02 gam
1 1
Theo pt (4), (6), (O M.0,=7 =7 0,02=0,01mol
=> Mg, =0(1,6 gam

Neuso,ar = 0,06 — 0,05 = 0,01 mol

Theo pt (7), (10): Ncuo="Ncuso,ar = 0,01 mol
=> Me,0=4 0,8 gam

Vay m = 3,42 gam
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