Tén Giao Vién Soan: Nguyén Van Minh Em
Tén Chuyén Pé: MUOI

Phin A: Li Thuyét
I. Khai niém mudi
1. Pinh nghia: Mudi 14 hop chit duoc tao ra khi thay thé ion H' trong acid bang ion kim loai hoic ion
ammonium (NH,").
2. Tén goi muoi:
— Céch goi tén mudi cua kim loai:

Tén kim loai + hoa tri (kim loai nhiéu hoa tri) + tén goc acid
— Céch goi tén mudi cia ammonium (NH,"):

Ammonium + tén géc acid

Vidu:

Acid Muoi Vi du
Hydrochloric acid (HCI) Mudi chloride Sodium chloride: NaCl
Sulfuric acid (H.SOs) Mudi sulfate Copper (II) sulfate: CuSO,
Phosphoric acid (H;POs) Mudi phosphate Potassium phosphate: K;PO,
Carbonic acid (H,COs) Mudi carbonate Calcium carbonate: CaCOs
Nitric acid (HNO3) Mudi nitrate Magnesium nitrate: Mg(NO;),

3. Phan loai: C6 hai loai: mudi aicd va mudi trung hoa
- Mudi acid 1a mudi trong phéan tir con nguyén tir H co thé bi thay thé bang nguyén tir kim loai.
Vd: NaHSOy4: Sodium hydrosulfate
NaHCOs: Sodium hydrocarbonate
- Mudi trung hoa 1a mubi trong phéan tir khong con H c6 thé bi thay thé bang nguyén tir kim loai
Vd: FeSOy: iron(Il) sulfate
Na,COs: Sodium carbonate
II. Tinh tan ciia mudi
Tuy thudc vao kha ning tan trong nudc cia mudi, ta co6: mudi tan, mudi khong tan hodc it tan.
- Mudi Na*, K*, NH,', NO5™ déu tan
- Mudi CI" hau hét tan (trir AgCl, PbCl,)
- Mubi SO.* hau hét tan (trir BaSO4, PbSO,, CaSOy it tan)
- Mudi CO5> hiu hét khong tan (trir Na,COs, Ko,COs, (NH4),CO:s.)
- Mubi PO.* hau hét khong tan (trir Na;PO,, KsPO,, (NH,);PO,...)
- Mudi $?: Hau hét khong tan (trir Na®, K', Ca>, Ba"...)
I11. Diéu ché mudi
Céc phuong phap diéu ché mudi tir:
— Oxide acid:

Oxide acid + Base —> Mudi + H,0

— Oxide base:

Oxide base + Acid —> Mudi + H,0
— Dung dich acid va base:

Acid + Base ———> Mudi + H,0
— Kim loai va acid:

M + Acid loang (HCI, H,SO,,...) ———> Muéi + H,

M la mot s6 kim loai ding trude H trong day dién hoa nhu Mg, Al, Zn, Fe, ...
IV. Tinh chét héa hoc:
1. Téc dung véi kim loai: Kim loai dimg trudc day kim loai dtng sau (trong diy dién hoa) ra khoi
dung dich mudi

—

Vi du: Fe + CuSO, FeSO, + Cu
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2A1+ 3F€SO4 Alz(SO4)3 + 3Fe
Cu + ZnSO, Khong phéan tng )
Luwu y: Khi cho nhiing kim loai tan trong nudc tac dung voi muodi: kim loai tac dung voi H>O trude tao
thanh dung dich base, sau d6 dung dich base méi tdc dung véi dung dich muoi
Vd: Khi cho Na va dung dich CuSO,

Na + H,O NaOH + 2 H,

 NaOH +CuSO:  Na;SO, + Cu(OH), o
2. Muoi tac dung véi dung dich acid: San pham tao thanh phai c6 chat két tua hoac khi
BaCl, + H,SO, — = BaSO, + 2HCI
AgNOs; + HCI = 7 AgCl + HNO;
Na,S +HCl — — NaCl + H,ST
NaHSO; + HCl — — NaCl+S0," +H,0
Ba(HCOs), + HNO; — — Ba(NOs), + CO,T +H,0
~ Na,HPO4 + HCl — 7 NaCl + H;PO, o
3. Muoi tac dung véi muoi: San pham tao thanh phai c6 chat két tua
BaCl, + Na,SO, — — BaSO, + 2NaCl

AgNO; + NaCl — 7 AgCl + NaNO:s
Ba(HCO3)2 + Nast4 - BaSO4 + NaHC03
Ba(HC03)2 + NaHSO4 - BaSO4 + Na2804 + COz + HzO
* Luu y:
- P6i v6i mudi COs*: Cac mudi: Cu®', Fe*', A" khong ton tai trong dd ma bi thuy phan thanh hidroxit
tuong ung
Vd: 2AICI; +3Na,CO; +3H,0 ~ 2A1(OH); + 6NaCl +3CO;
Cu(NO3)2 + N32C03 + Hzo - CU(OH)Q + 2NaN03 + COz
- Poi voi mudi sulfide S*: Cac mudi Mg>, AI**, Cr’* khong ton tai trong dung dich ma ciing bi thity phan
thanh hydroxit trong Gng

Vd: 2AICL + 3Na,S +6H,0 ~ 7 2AI(OH); + 3H,S + 6NaCl

4. Mudi tac dung véi dung dich base: (San pham tao thanh phai c6 chat két tua)
MgCl, + 2NaOH — — Mg(OH), + 2NaCl

NH,Cl +NaOH — — NaCl + NH;T + H,O
Luuy: )
+ KHSOs: Giong nhu mdt axit manh

KOH + KHSO, — 7 K,SO4s + H;O

+ Khi cho Ba(HCOs), + NaOH:
Til¢ mol 1:1: Ba(HCOs), + NaOH BaCOs+ NaHCOs; + H,O
Tilé mol 1:2: Ba(HCOs), + 2NaOH BaCOs+ Na,COs + H,O
+ Khi cho Ba(OH), + NaHCO:s:
Tile¢ mol 1:1: NaHCOs; + Ba(OH);, BaCOs+ NaOH + H,O
Ti lé mol 1:2: 2NaHCO; + Ba(OH)z BaC03+ N32CO3 + HzO
5. Phan ung phan hiy:

a. Mudi carbonate va hydrocarbonate .
- CO;™: Hau hét bi nhiét phén trir kim loai kiém Na*, K*.
Na,CO; khong phan ung
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—_—

CaCOs CaO + CO,
- HCOs™: Tat ca bi nhiét phan

2NaHCO; — — Na,CO; + CO, + H,0
Ca(HCO;), — — CaCO; +2CO, + H,0
Néu nhiét phan dén khéi luong khong déi: CaCO; — — CaO + CO,

b. Mudi nitrate:

Kim loai (M) diy hdhh

San pham

Vi du

Trude Mg (K, Na..)

M(NOz)n( 1) + 0O,

2NaNO; — — 2NaNO, + O,

Mg dén Cu (Fe, Zn, Al,
Cu)

Oxit kim loai (2) + NO, + O,

2Cu(NOy); — — 2Cu0 +4NO, + O,

Sau Cu (Ag, Hg)

Kim loai (3) + NO, + O, (4)

2AgNO, — ™ 2Ag +2NO, + O,

Luu y: - 4Fe(NO:), — — 4FeO + 20, + 8NO,
4FeO + 0, — — 2Fe,0;
= 4Fe(NO3); — — 2Fe;0; + O, + 8NO;

Mn0,

-KClOs: 2KCIO; ~ ©~ 2KCl+ 30,7
_ KMnOs: 2KMnO; — — KsMnO, + MnO, + O,
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Phén B: Bai Tap Pwoc Phan Dang
DANG 1: LY THUYET
Cau 1: Dya vao tén mot s6 gdc acid & bang dudi ddy, hoan thanh bang theo miu sau:

Tén muoi

Cong thirc hoa hoc

Calcium phosphate

Potassium carbonate ?
Iron(III) sulfate ?
? CuCl,
Ammonium nitrate ?
? CH;COONa
2

Huéng din gidi

Tén mudi Cong thirc hoa hoc
Potassium carbonate K,COs
Iron(III) sulfate Fe,(S04);
Copper(II) chloride CuCl,
Ammonium nitrate NHNO:;
Sodium acetate CH;COONa
Calcium phosphate Ca3(PO.),

Céu 2: Viét cong thirc ctia cac mudi sau: potassium sulfate, sodium hydrogensulfate, sodium
hydrogencarbonate, sodium chloride, sodium nitrate, calcium hydrogenphosphate, magnesium sulfate,
copper(Il) sulfate.
Hudéng din giai

Potassium sulfate: K,SOy;
Sodium hydrogensulfate: NaHSOy;
Sodium hydrogencarbonate: NaHCO:s;
Sodium chloride: NaCl;
Sodium nitrate: NaNOs;
Calcium hydrogenphosphate: CaHPOy;
Magnesium sulfate: MgSOy;
Copper(Il) sulfate: CuSO..
Cau 3: Chon chat thich hop dién vao chd tréng (.....) va viét cac phuong trinh phan tng:

1) CuCl, + ... — CuS +

2) MgCO; + ....... - Mg(NOs), + ........ + o
3) AgNO3 + - Ag3PO4 + ...

fun nhei
4) ......... e —===-—= MnCL + ........ + Cl,
5) BaCl, +.......... - NaCl +............
6) NaCl + .......... — NaNO; +............
7) NaHCO; + ........... —NaOH + .......... + H,0
8) NaHSO4 U — NaQSO4 + COz + .
9) Cu F o, = CuNO3)s + ooeeeen .

Huwéng din giai

1) CuCl, + H,S— CuS + 2HCI
2) MgCO3 + HNO3 — Mg(NO3)2 + HzO + COz

3) AgNO; + Na;PO, — AgiPO, + 3NaNO;

fun nhei

4) MIlOz + 4HC1 -t MHCIQ + 2H20 + C12
5) BaClz + Na2C03 — 2NaCl + BaC03
6) NaCl + AgNO;— NaNO; + NaNO;

7) NaHCO; + Ba(OH), — NaOH + BaCO;+ H,O
8) NaHSO4 +N3HCO3 - Na2804 + C02 + HzO
9) Cu + 2AgNO; — Cu(NOs), +2Ag

Cau 4: Hoan thanh cac phuong trinh hoa hoc sau (néu co):
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a) NaCl + AgNO:;. b) KCl + HNO:s. ¢) Fe + CuCl..
d) BaC12 + HzSO4. e) Mg(OH)z + Na2C03. f) BaC03 + HCI
g) Na2803 + HzSO4. h) NH4C1 + Ba(OH)z

Huéng din giai
(a) NaCl + AgNO; — 7~ NaNO; + AgCl
(b) KC1+ HNO; — —” Khong phan tng
(¢) Fe + CuCl, = 77 FeCl, + Cu
(d) BaCl, + H,SO4 — — BaSO, + 2HCI
(e) Mg(OH), + Na,CO; — —” Khéng phan trng
(f) BaCO; + 2HCl — — BaCl, + H,0 + CO,
(2) Na;SO; + H,SO; — — Nay,SO, + H,0 + SO,

(h) 2NH.CI + Ba(OH), — =7 BaCl, + 2NH; + 2H,O
Cau 5:

a) Cho dung dich sodium carbonate phan ung vdi dung dich hydrochloric acid. Hay néu hién tugong cia
thi nghiém va giai thich.

b) Hay tim 2 mudi phan tmg dugc véi dung dich HCI va dung dich H,SO,. Viét cac phurong trinh hod
hoc cua phéan tng da xay ra.

Huéng din giai

a)
— Hién tugng: Co6 khi thoat ra.
— Giai thich: Dung dich sodium carbonate phan Umg v6i dung dich hydrochloric acid giai phong khi

CO theo phuong trinh hod hoc: Na,CO; + 2HCl — = 2NaCl + CO,1 + H:0.
b) Chon 2 mudi: BaCO; va CaCO;. Cac phuong trinh hoa hoc ctia phan tng:

BaC03 +2HCI — - BaC12 + COzT + HzO
BaCO; + H,SOs — BaSO4l + COzT + H,O
CaCO; +2HC1 — 7 CaCl, + CO,1 + H,O

CaCO3 + HzSO4 - CaSO4 + COzT + Hzo .

Cau 6: Cho dung dich sodium chloride phan tng vo6i dung dich silver nitrate. Néu hién tuong va viét
phuong trinh phan tng. Twr d6, viét cac phuong trinh hod hoc sau:
a) Dung dich potassium carbonate tdc dung v&i dung dich calcium chloride.
b) Dung dich sodium sulfate tac dung v6i dung dich barium nitrate.
, 'Hudng dan giai

— Hién tugng cua thi nghiém 4: c¢6 két tua trang xuat hi¢n.
— PTHH: AgNO; + HCI — = AgCl| + HNO;
a) K2C03 + C&Clz - CaCO3l + 2KC1

b) Na2803 + Ba(NO3)2 - BaSO3l + 2NaN03

Cau 7: Du doan cac hi¢n tuong xay ra trong cac thi nghiém sau:
a) Nho dung dich H,SO, loang vao dung dich Na,CO:;.
b) Nhé dung dich HCI loang vao dung dich AgNO:s.
Giai thich va viét phuong trinh hoa hoc xay ra (néu co).
Hwéng din giai
a) — Hién tuong: c6 khi thoat ra.
— Giai thich: H,SO, loang tac dung véi Na,COs sinh ra khi CO, theo phuong trinh hoa hoc:
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’stO4 +’ N3.2CQ3 - Nast4 + COQT + HzO
b) — Hién twong: xuat hién két tua trang. ’ ’
— Giai thich: HCl tac dung vdi AgNO;s sinh ra két tua trang 1a AgCl theo phuong trinh hod hoc:

’ HCl+ AgNO; — = AgCl| + HNOs.

Cau 8: Viét phuong trinh hod hoc xdy ra gitta cac dung dich sau:

a) Dung dich NaCl vé1 dung dich AgNO:s.

b) Dung dich Na,SO, v6i dung dich BaCl..

¢) Dung dich K,CO; v6i dung dich Ca(NOs),. .

Huwéng dan giai

a) NaCl + AgNO; — — AgCl| + NaNO:s.
b) Nast4 + BaClz - BaSO4l + 2NaCl

C) K,CO; + Ca(NO3)2 - CaCO3l + 2KNO:;. . . .
Cau 9: C6 nhiing dung dich muo6i sau: Mg(NOs),, CuCl,. Hay cho biét muoi nao co thé tac dung voi:

a) Dung dich NaOH ) Dung dich HC ¢) Dung dich 8N0s.
Néu co6 phan ung, hay viét cac phuong trinh hoa hoc.

Huéng din giai
a. 2NaOH + Mg(NO;), ~ — Mg(OH),| + 2NaNOs.

2NaOH + CuCl- = 77 Cu(OH),| + 2NaNOs.
b. Khong phan ung

C. 2AgNO3+ CuCL, — — 2AgC1l« + CU.(NO3)2
Céu 10: Néu hién tuong xdy ra, giai thich va viét PTHH xay ra trong cac thi nghiém sau (néu c6):
a. Cho sodium carbanate vao dung dich iron(IIT)chloride
b. Cho mot mau nho kim loai sodium vao dung dich iron(Il)sulfate dé trong khong khi.
c. Cho mot mau kim loai copper vao dung dich sodium nitrate sau mot thoi gian nhé thém dung dich chlo
hydric acid.
d. Cho mot mau kim loai Ca vao dung dich zinc chloride
Huéng dan giai
a/Vi mudi Fe,(COs); 1a mudi cia base yéu va acid yéu nén khong ton tai trong dung dich va rat ré bj thiry
phan, do c6 phan ung:
2FCC13 + 3N32CO3 - FCQ(CO3)3 +6 NaCl
Fez(CO3)3 +3 HzO - ZFG(OH)3 + 3C02

2FeCl; + 3Na,CO; +3H,0 = 2Fe(OH):' + 6NaCl +3C0,"
- Hién tuong: xuat hién két tia mau ndu do, c6 khi khong mau bay 1én ’
b/Méq Na tan,dﬁn, co khi khong mau thoat ra, mot Iuc sau xuat hi¢n két tia trang hoi xanh, sau mdt thoi gian
trén bé mat két tia chuyén mau nau doé do c6 phan tng:
2Na+ 2H,0 — — 2NaOH+H,T
FeSO;+2NaOH — — Fe(OH),! +Na,SO,
4Fe(OH)2 + 02 +2H20 ~ — 4Fe(OH)3* , ‘
¢/ Lac dau khong co6 hién tuong gi nhung khi cho dd HCI vao thi thay kim loai Cu tan dan, c6 khi khong
mau bay 1én va khi d6 hoa nau trong khong khi, do c6 phan ung.

3Cu + 8NaNO; +8HCI — — 3Cu(NOs), + 2NOT + 8NaCl + 4H,0

2NO+ 0O, = 7 2NO;
Do trong dung dich c6 ion NOs va H' s€ ¢0 vai tro nhu axit HNO;
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d/ Mau Ca tan dan, c6 khi khong mau bay 1én, mot lic sau xuét hién két tiia keo trang sau do6 két tia nay
c6 thé tan dan va c6 thé tan hét tao thanh dung dich khong mau khi dung dich Ca(OH), du, do c6 phan
ung (Zn(OH), 1a bae ludng tinh)

Ca+2H,0 — — Ca(OH), + H,T
Ca(OH), +ZnCl, — = Zn(OH), ! + CaCl,

Ca(OH), + Zn(OH),¥ — = CaZnO, +2H,0
CAu 11: Cho mau kim loai Na vao cac dung dich sau: NH4Cl, FeCls;, Ba(HCOs),, CuSOs. Néu hi¢n tuong
va viét cic phuong trinh phan tGng xay ra.
Huwéng din giai
Cho mau kim loai Na vao dung dich NH,Cl
* Hién tuong: Méu kim loai Na tan dan, c6 khi khong mau, khong mui thoét ra sau dé c6 khi mui khai
thoat ra
* PTHH: 2Na+ 2H,O ->2NaOH + H,
NaOH + NH4Cl1 -> NaCl + H,O + NHj;

Cho méu kim loai Na vao dung dich FeCls
* Hi¢n tuong: Mau kim loai Na tan dan, c6 khi khong mau, khong mui thoat ra sau dé xuét hién két tia
do nau
* PTHH: 2Na+ 2H,0 -> 2NaOH + H»

3NaOH + FeCl; -> 3NaCl + Fe(OH);
Cho méau kim loai Na vao dung dich FeCls
* Hién tuong: Méu kim loai Na tan dan, c6 khi khong mau, khong mui thoat ra sau do xuat hién két taa
trang
* PTHH: 2Na+ 2H,O ->2NaOH + H,

2NaOH + Ba(HCOs), -> Na,COs + BaCOs + 2H,O
Cho mau kim loai Na vao dung dich CuSO,
* Hi¢n tuong: Mau kim loai Na tan dan, c6 khi khong mau, khong mui thoat ra sau dé xuét hién két tia
xanh lo
* PTHH: 2Na+ 2H,0 -> 2NaOH + H»

2NaOH + CU.SO4 -> Nast4 + Cu(OH)z
Céu 12: Néu hién tuong va viét phuong trinh héa hoc cua cac thi nghiém sau day:
a) Cho tur tr dung dich Ba(OH), t61 du vao dung dich NaHCO:s.
b) Cho mot vien Mg vao dung dich KHSO..
¢) Nho tir tir dung dich FeSO, dén du vao dung dich KMnO, ¢6 1dn H,SO,.
d) Dan khi SO, qua dung dich Br..
¢) Nhiét phan Ca(HCO:s), dén khéi lugng khong doi.

Huwéng din giai
a) Cho tir tir dung dich Ba(OH), t6i du vao dung dich NaHCO;: xudt hién két tia tring
Ba(OH), + 2NaHCO; — BaCO; + 2NaOH + H,O
b) Cho mét vién Mg vao dung dich KHSO,: xuét hién khi khéng mau
Mg + 2KHSO, — MgSO, + K,SO4 + H,
¢) Nho tur tir dung dich FeSO,4 dén du vao dung dich KMnO, ¢6 1an H,SO.: dung dich KMnO, mau nhat
dan.
IOFGSO4 + 2KM1’104 + 8stO4 — SFez(SO4)3 + 2MHSO4 + KzSO4 + 8H20

d) Dan khi SO, qua dung dich Br,: dung dich nuéc Br, bi nhat dan, cudi cing tao thanh dung dich khong
mau
SOz + BI’z + 2H20 — 2HBr + HzSO4
¢) Nhiét phan Ca(HCO:s), dén khéi lugng khong ddi: co khi thoat ra, hoi nudc ngung tu

Q
Ca(HCO;), ——> CaCO; + CO, + H,0

tO
CaCO; — CaO + CO, ’ N
Cau 13: Néu hién tuong quan sat dugc khi tién hanh moi thi nghiém sau va giai thich?
a. Nhung thanh kim loai Cu vao dung dich AgNO:s.
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b. Tha méau kim loai K vao dng nghiém c6 chira dung dich Fe»(SO.)s
Hudng dan gidi
a, Khi cho day copper vao dung dich AgNO; thdy c6 kim loai mau x4am bam ngoai day copper. Dung dich
ban dau khong mau chuyén dan sang mau xanh. Dong da day bac ra khoi dung dich silver nitrate va mot
phan Cu bi hoa tan tao ra dung dich copper(ID)nitrate mau xanh lam.
2AgNO, + Cu — 2Ag + Cu(NO,)
b, C6 khi khong mau, khong mui thodt ra, déng thoi xuat hién két tia mau nau do.
2K+ 2H,0 — 2KOH + H,
6KOH + Fey(S04); = 2Fe(OH); + 3K,SO,

Cau 14: Cho tung chét Fe, BaO, AL,O;, Na,S lan luot tac dung véi cac dung dich NaHSO, ,CuSO.,
AL(SO,); . Hay viét cac phuong trinh phan tmg xay ra?

Hwéng din giai
*Fe tac dung véi dung dich NaHSO..

Fe + 2N3.HSO4 - FCSO4 + NaZSO4 + Hz
¢Fe tac dung véi dung dich CuSO..

Fe + CuSO; — 7 FeSO4 + Cu
*Fe tac dung véi dung dich Alx(SO.);

Fe + Al(SO4); — 7 khong xay ra phan tng
*BaO tac dung voi dung dich NaHSO,.

BaO + 2NaHSO4 - BaSO4 + Na2$O4 + HzO
+BaO tac dung véi dung dich CuSOs..

BaO +H20 - Ba(OH)z

Ba(OH), + CuSOs — — BaSO, + Cu(OH),
+BaO tac dung véi dung dich AL(SO4)s

BaO +H20 - Ba(OH)2
Ba(OH)z + Alz(SO4)3 - BaSO4 + Al(OH)}

Ba(OH)z + 2A1(OH)3 - Ba(A102)2 + 4H20
¢ ALOs tac dung vo1 dung dich NaHSO,.

A1203 + 6NaHSO4 - Alz(SO4)3 + 3N3.QSO4 + 3H20
* ALO; tac dung voi dung dich CuSO..

AlLO; + CuSO; — — khéng xay ra phan ung
¢ ALOs tac dung voi dung dich Al,(SO4)s

ALO; + Al (SO4); — ~ khong xay ra phan (ng
¢ Na,S tac dung vdi dung dich NaHSO..

NaZS + 2NaHSO4 - 2Na2804 + st
¢ Na,S tac dung vdi dung dich CuSOs..

NaZS + CU.SO4 - NaQSO4 + CuS
¢ Na,S tac dung vdi dung dich Al (SO4)s

3Na28 + Alz(SO4)3+ 6H20 - 2A1(OH)3 + 3Na2804 + 3st

Céu 15: Viét phuong trinh héa hoc cua phan tng xay ra trong cac trudng hop sau:
a. Cho K dén du vao dung dich Al,(SOy)s.
b. Bun nong dung dich NaHCO:s.
¢. Cho Fe;0, vao dung dich HCI.
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d. Cho dung dich NaHSO, vao dung dich NaAlO.,.
e. Cho dung dich AgNO; vao dung dich Fe(NOs)..
f. Suc CO, vao dung dich K,CO:s.
Huéng din giai
a. Cho K dén du vao dung dich AL(SO4)s.
2K+ 2H,0 — 2KOH + H,
6KOH + Alz(SO4)3 — 2A1(OH)3 + 3KQSO4
AI(OH); + KOH — KAIO, +2H,O
b. Bun néng dung dich NaHCO:;.
2NaHC03 — NEQCO}. + C02 + HZO
c. Cho Fe;0,4 vao dung dich HCI.
Fe304 + SHCI—’ FCC12 + 2FCC13 + 4H20
d. Cho dung dich NaHSO, vao dung dich NaAlO,
2NaA102 + 8NaHSO4 — SNast4 + AIZ(SO4)3 + 4H20
e. Cho dung dich AgNO; vao dung dich Fe(NOs),
AgNO3 + FG(NO3)2 — FC(NO3)3 + Ag
f. Suc CO; vao dung dich K,CO;
COz + K2C03 + Hzo —>2KI‘ICO3
Cau 16: M6 ta hién twong va viét phuong trinh hoa hoc giai thich cho thi nghiém sau:
a. Cho mot mau kim loai Na vao 6ng nghiém chitra dung dich copper(II )sulfate
b. Nhé tur tr dung dich HCI vao dd Na,CO;
Huéng din giai
a. Miu Na tan dan, dung dich sui bot khi khong mau. Xuét hién két tha mau xanh lo
2Na+2H,0 —> 2NaOH + H,
CUSO4+ NaOH -> CU.(OH)Q +Nast4
b. Ban d4u chua c6 hién tuong gi sau mot luc tiép tuc nhd HCI vao thi méi thiy bot khi thoat ra.
HCI + N32CO3 — NaHC03 + NaCl
HCI + NaHCO; — NaCl + H,O + CO»1

Cau 17: Cho cac dung dich KHSO,, Ba(HCO:s),, NazQOg , Mg(NOs), dugc dat tén khong theo thur ty X,
Y, Z, T. Tién hanh thi nghiém véi X,Y,Z,T thu dugc két qua nhu sau:

Thudc thir X Y Z T
NaOH Két tha tring Khéng hién | Két tua Khéng hién
tugng tuong
NaHSO, Két tia, khi thoat | Khi thoat ra Khong hién | Khong hién
ra tuong tuong

Hay xac dinh X, Y,Z,T. Viét cac phuong trinh hoa hoc~xéy ra

Hudng dan gidi
X:BalHCO,),
Y iNa,Co,
Z:Mg(NG,),
T KHS0,
Ba(HCO, ), + 2NaOH — BaCO, + Na,CO, +2H .0
(Ba(HCO,), + NaOH — BaCO, + NaHCO, + H,0)
Mg(NO,), + 2NaOH — Mg(OH ), +2NaNO,
BalHCO,), + 2NaHS0, — BaSO, + Na, 50, +2C0, +1H 0

Hose Ba(HCO,), + NaHSO, — BaSO, + NaHCO, +CO, + H.0
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2NaHS0, + Na,CO, — 2Na, S0, +C0O, +H,0
2NaOH +2KHSO, — Na, 50, + K., 50, +2H,0

Céu 18: Trong nudc thai cong nghiép c6 chira mot lugng cac mudi tan ciia mot s6 kim loai ning nhu: Pb, Fe,
.. bé xur 1y so b nudce thai trén (lam gidm ham luong céc mudi cta kim loai nang) co6 thé sir dung mdt hoa
chat ré tién, dé kiém nao? Hay viét cac phuong trinh phan tng minh hoa.
Huéng din giai
Chon hoa chét ré tién, dé kiém dé xtr Iy so bd nudc thai: dung dich Ca(OH),.
2F6(NO3)3+ 3C3(OH)2_> 2FG(OH)3 1+ 3C3(NO3)2
Pb(NO3)2 + Ca(OH)z — Pb(OH)z I+ Ca(NO3)2
Cau 19: Viét phuong trinh hoa hoc khi tién hanh thi nghiém sau:
a. Cho dung dich KOH tac dung v6i dung dich Ca(HCOs),
b. Cho Fe tac dung v6i dung dich H>SO4
¢. Cho mudi X vao dung dich HCI hoic dung dich NaOH déu sinh ra khi
Huéng din giai
a. KOH + Ca(HCO;), — CaCO; + KHCOs
2KOH + Ca(HCO3)2 — CaC03 + K2C03
b. Fe + HzSO4 (lodng) — FGSO4 + HzT
2Fe + 6H,SO, (ddc, nong) — Fez(SO4)3 + 3802T + 6H,O
Fe + HoSO4 @icneusy  — khong xay ra
¢. Cho mudi X vao dung dich HCI hodc dung dich NaOH déu sinh ra khi X co thé 1a (NH4).CO;
(NH4).CO; + 2HCl — 2NH.Cl + CO.t + H,O
(NH4)2CO3 + 2NaOH — N3.2CO3 + 2NH3T + 2H20

Cau 20:
1. Viét phuong trinh nhiét phan dén khéi lugng khong d6i (néu c6) cac mudi trong cac trudng hop sau:
a. NaN03 b. Mg(NO3)2 C. AgNO3 d. NH4N02 c. NH4NO3
f. NaHCO3 g. Na2C03 ) h C&CO} 1 Ca(HCO3)z

2. Viét cac phuong trinh phan tmg xay ra khi cho dung dich Ba(HCO), vao cac dung dich sau: Ca(OH)
2, NaHSO4, Na2C03, HCI, NaOH. .
Hudng dan giai
1.
tO
a.2NaNO; — 2NaNO; + O,
tO
b. Mg(NO;), — MgO + 2NO, + 1/20,
tO
c. AgNO; — Ag+NO; + 120,
tO
d. NH4NO3 EE— NzO + 2H20
tO
c. NH4N02 EE— N, + 2H20

tO
f. 2NaHCO; EE— Na,CO; + CO, + H,O
g. Khong bi nhiét phan

0
h. CaCO; ——> CaO + CO,
Q
f. Ca(HCOs), ——> CaCO; + CO, + H,0

tU
CaCO; — CaO + CO,
2.
Ba(HCOs), + Ca(OH), — BaCO; + CaCO; + 2H,0
Ba(HCO3)2 + 2NaHSO4—> BaSO4 + NaQSO4 + 2H20
Ba(HCO3)2 + N32C03—> BaCO3 + 2NaHC03
Ba(HCOs), + 2HCl— BacCl, + CO»+ H,O
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Ba(HCOs), + NaOH— BaCO; + NaHCO; + H,O
Ba(HCO3)2 + 2NaOH— BaC03 + N32C03 + 2H20
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Caul

Cau 2:

Cau 3

’ ~ DANG 2: PIEU CHE MUOI - TIM CONG THUC MUOI

: Viét it nhat 5 phuong trinh hoa hoc diéu ché FeCl,
Huwdng dan gidi

Fe(OH)2 +2HCl — — FeCl, + 2H,O

FeO +2HCI — — FeCl, + H,O

Fe +2HCl — — FeClL + H,T

FeCOs+ 2HCI — — FeCl, + H,O + CO,

Fe3’O4 +8HCI — — FCClz + 2FCC13 + 4H,0

Viét 5 phuong trinh phan tng khac nhau tao thanh CuSO..
Huwdng dan giai

Cu(OH), + H,SOs — = CuSOs, + 2H,0

CuO + H,SO, — = CuSO, + H,O

Cu + 2H,S0,dac — — CuSO,+S0,T +2H,0

CuS + 6H,80,dic — = 2CuSOs + 580, + 6H,0

Cu,0O + H,SO, loéng — 7 CuSO4 + Cu + H,O

a) Hay viét phuong trinh hoé hqc tao cac muéj sau: K>SO;, CaSO,, NaCl, MgCl..
b) Tur cac phuong phap diéu ché muoi, hdy viét 3 phuong trinh hoa hoc tao ra iron(Il) chloride.

a)

b)

Cau 4

Nhom
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Huéng din giai

SO, +2KOH — 7 K,SO; + H,O
CaO + HzSO4 - CaSO4 + HzO
HCl+NaOH — — NaCl +H,0

Mg+ 2HCI — = MgClL + H,
3 phuong trinh hoé hoc tao ra iron(II) chloride:

Fe+2HCI — = FeCl, + H,
FeO +2HCI — =7 FeCl, + H,O

Fe(OH), + 2HCl — =7 FeCl, + 2H,O
: Viét 12 phuong trinh phan Gng tao thanh NaCl
Huwéng din giai
. NaOH + HCl 7 NaCl + H,O

.FeCl, + 2NaOH — Fe(OH),! + 2NaCl
.NaClO +2HCI — NaCl +Cl, + H,0

1
2

3

4.2Na+2HCI — 2NaCl +H,T
5.2NaClO — 2NaCl+ 0,7

6. Cl,+ NaOH — NaCl + NaClO + H,O
7.2Na+Cl, — — 2NaCl

8
9

.NaHCO; + HCl ™ NaCl+CO, T +H,0O
.Cl, + 2NaBr — 2NaCl+ Bn,

10. BaCl, + Na,SO; — BaSO.Y +2NaCl
11. NH,Cl +NaOH — NaCl +NH;T + H,0
12. NH,Cl + NaNO, — NaCl+N,T + 2H,0
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Cau 5:Cho 2 mudi X va Y. Biét X tac dung véi dung dich NaOH va tac dung véi dung dich HC1 déu c6 khi
thoat ra. Khi suc khi CO, vao dung dich mubi Y thiy xuét hién két tua. Hiy chon 2 mudi X, Y pht hop va
viét cac phuong trinh phan ng xay ra.
Hwéng din giai

X 1a (NH4)2COs; Y 1a NaAlO;

(NH4)2CO3 + 2NaOH — Nach3 + 2NH3 + 2H20

(NH4)2CO3 + 2HC1 — 2NH4C1 + HzO + C02

NaAlO, + 2H,O + CO, 7448 Al(OH); + NaHCO;
Céu 6: Hoa tan Fe;0, vao dung dich HaSO4 (oang. a, thu duge dung dich X. Cho lan luot cac chit sau vao
dung dich X: KMnOs,, Cl,, KI, Cu, NaOH, BaCl, , Cl.. Viét cac phuong minh hoa céc phan tng héa hoc xay
ra (néu co).

Huéng din giai

(1) Fe304+ 4stO4—>FeSO4 +F62(SO4)3+ 4H20

Dung dich X gém FeSOs, Fex(SO4); va H,SO, du

(2) 10F€SO4 + 2KMIIO4+ 8stO4—>Kst4 + ZMHSO4 +5F62(SO4)3+ 8H20

(3) 6FeSO4+ 3Cl,—2FeCl; +2Fey(SO4)3

(4) Fex(SO4); + 2KI—2FeSO, +1, + K,SO4

(5) FE‘Q(SO4)3 + Cu—>2FeSO4 +CUSO4

©6) 2NaOH +H,S0, — Na,S0, +2H,0

2NaOH + FeSO, — Fe(OH), + Na,50,

6NaOH + Fe, (S0, ), — 2Fe(OH), +3Na,SO0,
BaCl, + H,SO, — BaSO, +2HCI

BaCl, + FeSO, — BaSO, +FeCl,
3BaCl, +Fe,(S0,), — 3BaSO, + 2FeCl,
)3 (;12 + 6FeSO,4 =2 2Fey(S04); + 2Fe(;13 ’ .
Cﬁ,u 7:Cho biét X 1a kim loai, A 1a acid, B la muéi acid, C l1a mpéi trung hoa. Qho 1én luo*t’ X, dung dich ce}c
chat A, B, C vao dung dich,Ba(HCOg)z deu thay sinh ra mdt chat khi va mét chat ket tia trang. Tim céc chat
X, A, B, C thoa man va viét cac phuong trinh phan tmg xay ra.
Hudng dan giai

(7

e Kim loai X la: Ba

Ba+2H,0 — — Ba(OH), + H,"

Ba(OH), + Ba(HCO;), — — 2BaCO;! +2H,0
e Acid A 1a H,SO..

H,SO, + Ba(HCOs), ~ — 2BaSO, + +2CO,T +2H,0
® Muoi acid B 1a NaHSO..

2NaHSOs + Ba(HCO;3) = 7 Na,SO, + BaSO4 1 +2C0,T +2H,0
® Mudi trung hoa C 1a AlCls.

2AICI + 3Ba(HCOs), + 6H,0 ~ = 2AI(OH); * +6CO," +3BaCl, + 6H,0
Céu 8:Sodium hydrocarbonate ( NaHCOs3 ) con duge goi 1a baking soda la mot chét ran mau trang, it tan
trong nudc. Blet rang chat nay sir dung nhiéu trong doi song nhu: lam bdt no, bot nhr, diéu ché thudc dau da
day, san xudt mot sé chat diét ndm, .... Dya trén kién thic hoa hoc em hdy giai thich vi sao Sodium
hydrocarbonate c6 nhitng ung dung trén ?
Huwéng din giai
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NaHCO;dé bi phén hity khi dun nong trén 50 °C sé gidi phéng khi CO, nén sé lam bét né tao dg xop
cho banh.
PTHH: 2NaHC03 — NCZQCO3 +C02T + HzO
- Trong y hoc , NaHCOj5 goi la thuéc mudi, thudc chong acid va kiém héa, cé tic dung chong day
hot, trung hoa axit HCI trong da day va lam giam dau da day.
PTHH: NaHCO; + HCl — NaCl + CO,+ H,O
NaHCO; dugc st dung dé san xuat mot sé loai san phém diét nAm nhu nude stic miéng khir mui, kem
danh riang, dung dich vé sinh... vi nhiéu loai nAm phat trién trong moi truong acid, khi sir dung dung dich
NaHCO; s€ trung hoa moéi truong acid, két qua 1am thay ddi pH cta méi truong nén diét duoc nam.
NaHCO:; ¢6 tinh ludng tinh, thé hién tinh axit va tinh bazo, vi vay khi cho vao thuc pham, tinh kiém cta
NaHCO:; va tinh axit ctia khi carbondioxide khi dugc giai phong da ngdm vao thyc pham lam cho thyc pham
mau mém.
Cau 9: Chat A 1a mudi calcium halide. Cho dung dich chtra 0,2g A tac dung véi luong du dung dich
AgNO:; thi thu dugc 0,376g két tia siver halide. Hay xac dinh cong thirc chat A.
Huéng din giai
Goi cong thirc mubi 1a CaX,
CaXz + 2AgNO3 — Ca(NO3)2 +2AgX

40+2X — 2.(108+X) (g)
0,2 — 0,376 (g)
Ta c6: (40+2X).0,376=2(108+X).0,2

— X=80 (Br)

Cong thuc: CaBr;
Cau 10: Cho céac dung dich mubi A, B, C, D chira cac géc acid khac nhau. Cac mubi B, C d6t trén ngon
lira v6 sac phat ra 4nh sang mau vang
- A tac dung vé6i B thu duoc mudi tan, két tia tring E khong tan trong nudc va acid manh, giai phong khi F
khong mau, khong mui ning hon khong khi. Ti khoi hoi cia F so v6i H, bang 22.
- C tac dung vé6i B cho dung dich mudi tan khong mau va khi G khong mau, mui hic, giy ngat, ning hon
khong khi, 1am nhat mau dung dich nu¢c Br..
- D tac dung v6i B thu dugc két tua trang E. Mt khac D tac dung vé6i dung dich AgNO; tao két tia trang
Hay tim A,B,C,D, E,F,D, G va viét cac phuong trinh phan ing xay ra
Huéng din giai
A: Ba(HCOs),; B: NaHSOs; C: Na,SOs; D: BaCly; E: BaSOs; F: CO2; G: SO,
Ba(HCO3), + 2NaHSO, — BaS0,¥ +Na,S0, + 2C0,T +2H,0
Na;SOs+ 2NaHSO; — Na;S0, + S0, T + H,0
BaCl, + 2NaHSO4 — BaSO,¥ + Na,S0, + 2HCI

BaCl, +2AgNO; — Ba(NOy), + 2AgCl¥
Cau 11: M6t hon hop X gdm cac chit K,0, KHCOs, NH,CI, BaCl, c6 s6 mol bang nhau. Hoa tan hdn
hop X vao nude réi dun nhe sau khi phan ing hoan toan thu dugc khi Y, dung dich Z va két tia M. Xac
dinh cac chat Y, Z, M va viét cac phuong trinh?
Huéng din giai

K, 0O + H-.O -> 2KOH
a(mol) 2a (mol)
KOH + KHCO;3 -> K,CO; + H,O
a a a
K.COs+  BaCl, >  Bacos, +  2KCl
a a a 2a
)
KOH + NH,Cl -> KCl + NH 3 + H-.O
a a

Céc chat phan tng vura du voi nhau.
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Vay Y 1a NH;, dung dich Z 1a KCI, két tia M 1a BaCOs.
Céu 12: Cho mét kim loai A tac dung véi dung dich cia mot mudi B (dung moéi 1a nude). Hay tim mot kim
loai A, mdt mudi B phu hop voéi mdi thi nghiém c6 hién tugng nhu sau:
a) Kim loai méi bam 1én kim loai A.
b) Dung dich d6i mau tir vang sang xanh lam.
¢) C6 bot khi va két tia keo trang, sau d6 két tiia tan dan dén hét.
d) C6 bot khi va két tia mau trang 1an két tia mau xanh lo.
Viét phuong trinh cac phan ting hoa hoc xay ra.
Huéng din giai
a. Fe + CuSO,;— FeSO4 + Cu
b. Cu + 2F62(SO4)3—> CUSO4 + 2FeSO4

¢. 2Na + 2H,O — 2NaOH + H,T

3NaOH + AICI; = Al(OH);+ + 3NaCl
Al(OH); + NaOH — NaAlO; + 2H,0
d. Ba + 2H20 — HzT + Ba(OH)z
Ba(OH), + CuSO4 — BaSOul+ Cu(OH),!
Cau 13: Ba dung dich A, B, C théa man: A tac dung véi B thi co két tia BaSOs, B tac dung véi C thi c6
két tia xuat hién, A tac dung véi C thi c6 khi CO, thoat ra. Tim A, B, C va viét cic phuong trinh phan
ung xay ra.
Hwéng din giai
Do A tac dung véi B thi c6 két tia BaSO,, B tac dung véi C thi c6 két tia xudt hién, A tac dung véi C thi
¢0 khi thoat ra
= A: H,SO4 hoac NaHSO,, B: BaCl,, C: Na,CO;
NaHSO, + BaCl, = BaSO, + NaCl + HC1
( HzSO4+ BaClz -> BaSO4 + 2HC1 )
BaC12 + N32CO3 -> BaCO; + 2NaCl
2NaHSO4 + N32CO3 -> Nast4 + COz + HzO
( HZSO4+ N32CO3 -> Nast4 + COz + HzO )
Cau 14:
a) Viét ba phuong trinh hoa hoc khac nhau dé tao ra Na,SO, tir NaOH.
b) Viét ba phwong trinh hoa hoc khac nhau dé diéu ché CuCl,
Hwéng din giai
a) Ba phuong trinh hoa hoc khac nhau dé tao ra Na,SO, tir NaOH 1a:
(1) 2NaOH + SO; — 7 Na,SO, + H,0.
(2) 2NaOH + HZSO4 - Nast4 + 2H20

(3) 2NaOH + CuSOs — ™7 Na;SO4 + Cu(OH)z.
b) Ba phuong trinh hoé hoc khéac nhau dé diéu cheé CuCl,:

(1) CuO + 2HCI — — CuCl, + H;0.
(2) Cu(OH), + 2HCl — — CuCl, + 2H,0.

(3) CuSO,; +BaCl, = 77 CuCl, + BaSO4].

Céu 15: Nhiét phan hdn hop ran X gdom CaCOs, NaHCOs, Na,COs ¢6 ti 16 mol twong g 2:2:1 dén khi
phan ng xay ra hoan toan thu duoc hdn hop rin Y. Cho Y vao nudc, khi két thiic phan tmg loc lay
dung dich Z.

a. Viét phuong trinh hoa hoc cac phan tng.
b. Viét phuong trinh héa hoc ctia cic phan g co thé xay ra khi cho dung dich Ca(HCOs), vao dung

dich Z.

Huéng din giai
a. Phuong trinh hoa hoc:
Nhiét phan X thu dugc rin Y
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CaCO; — = CaO +CO, (1)

2x 2x
2NaHCO; — — Na,CO; + CO, + H,O  (2)
2x X

Khi cho rin Y (CaO, Na,COs) vao H,O, cac phan tng xay ra 1a
CaO + H,O 7 Ca(OH). (3)

2X 2X
Ca(OH), + Na,CO; 7 CaCOs; +2NaOH (4)
2x 2x 2X

Goi s6 mol ban dau ctua CaCO; 1a 2x mol, s6 mol ban dau cia NaHCO; 1a 2x mol, s6 mol ban dau
cua Na,COs 1a x mol (vi ti 1€ mol tuong ung 1a 2:2:1).
Theo pt (1), (2), (3), (4) ta co:

n

Ca(OH),(4) = 2X (mol)
Moozt = Macosom * Magosaio 4y =0y (mol)
”._'L. { O ) E.T ]
, A, ”\‘._,"l;: 2"' = 5 \ A
Xét pt (4), ta thay: : ca 2 cung hét.

Vay dung dich Z chira NaOH.

b. Dung dich Ca(HCO:3), + dung dich Z

Céc phan tng c6 thé xay ra:
Ca(HC03)2 + 2NaOH_’ CaC03 + N8.2CO3 + 2H20
Ca(HCO3)z + I\L?J,()H_> CaC03 + NaHC03 + HzO
Ca(HC03)2 + Na2C03_’ CaCO3 + 2NaHCO3

Céu 16: Cho phan tng tong quat: A +B — C! +D +ET 7
Hay dan ra 2 phuong trinh phan ng v6i khi E khac nhau phu hop v6i phan tmg tong quat trén.
Hudng dan giai

BaCO3 + H2SO4 BaSO4 + H20 + CO2
(A) (B) © (D) (B
BaSO3 +H2S04  BaSO4 + H20 + SO2
(A) (B) © (D) (E)

Cau 17:

a) Hay tim 3 dung dich mudi c6 thé phan tmg duoc véi dung dich Na,COs. Viét cac phuong trinh hoa
hoc cua phan tng da xay ra.

b) Bé 1am sach 16p cin (thuong 1a CaCOs) trong cac dung cu dun nudc, ngudi ta dung gidm in hodc
nudc ép tir qua chanh. Giai thich.

Huéng dan giai

a) Chon 3 dung dich mubi: BaCl,; Ca(NOs),; Ba(NOs),.
Cac phuong trinh hoa hoc:

BaC12 + N212CO3 - BaCO3l + 2NaC1
Ca(NO3)2 + N8.2CO3 - CaCO3l + 2NaN03

Ba(N03)2 + Na2C03 - BaCO3l + 2NaN03
b) Trong glam an hodc nudce €p tir qua chanh c6 acid. Cac acid nay phan (mg dugc voi 16p cén tao thanh
mudi tan d@ rira troi. Do d6, dé 1am sach 16p can (thudng 1a CaCOs) trong cac dung cu dun nude, ngudi ta
ding gidm an hodc nudc ép tir qua chanh.
Céu 18: C6 cac mudi: BaCOs, CuCl,, MgSO.. Hay cho biét mubi nio c6 thé dugc diéu ché bang cac
phuong phép sau:

a) Oxide acid phan rng véi dung dich base.
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b) Oxide base phan tng véi dung dich acid.
c¢) Base phan ung véi dung dich acid.
Viét phuong trinh hod hoc cua cac phan tmg trén.
Huéng din giai

Mudi duge diéu ché bang phuong phép:
a) Oxide acid phan tng véi dung dich base la: BaCO:s.

Ba(OH)z + C02 - BaCO3l + Hzo
b) Oxide base phan tng véi dung dich acid: CuCl,, MgSO..

CuO +2HCl = 77 CuCl, + H,O

MgO + H,SO, — - MgSO4 + H,O
¢) Base phan ung v61 dung dich acid: CuCl,, MgSO..

Cu(OH), + 2HCl — — CuCl, + 2H,0

Mg(OH), + H,SOs — =7 MgSO, + 2H,0
Céu 19: Trong cac hang dong khac nhau nhiéu dia phuong trén ca nuéc co nhidu cot thach nhil véi hinh thu
la mat va rat dep. D6 chinh 1a két qua 1au dai ctia sy chuyén héa 1an nhau gitra hai mudi X va Y khi gap nudc
mua va khi Z trong khong khi, X chuyén héa thanh Y hién twong T. Dan dan Y lai chuyén héa thanh X ran
khong tan hién twong M. Qua trinh nay xay ra lién tuc lau dai tao nén nhiéu hang dong rat dep. Bang kién
thirc hoa hoc em hay xac dinh X, Y, Z, T va M. Minh hoa bﬁng PTHH néu co.
Huwéng din giai

X 1a CaCOs; Y la Ca(HCO:s), Z1a CO,
T 1a hién tugng xam thuc ciia nudc mua vao da voi. M 1a hién tuong tao thach nhii trong hang dong.
1
— —

CaCO;+CO, +H,0 ~ 7 Ca(HCOs),
Cau 20: Hoa tan hoan toan x mol Ca vao dung dich chira x mol HCI, thu dugc dung dich A. Cho dung
dich A 14n luot tac dung véi cac chit sau: Al; Cu(NOs),; K,COs; Ba(HCOs),. Viét phuong trinh cta cac
phan tng hoa hoc xay ra (néu co).
Huéng din giai

Céc phan ung xay ra:
Ca + 2HCI 7 CaCl,+ H,

X X
2 « 4 - 2
Ca + 2H,O — Ca(OH),+ H,
X X
2 - 2

Dung dich A sau phan tmg gém c6: CaCl, va Ca(OH),. Lan luot cho dung dich A tac dung véi cac chat, xay
ra cac phan ing sau:

2Al+ Ca(OH), + 2H,O — Ca(AlO,), + 3H,

CUO\IO3)2 + Ca(OH)z - CU(OH)z + Ca(N03)2

K2C03 + Ca(OH)2 - CaC03 +2KOH

K>,COs + CaCl, 7 CaCO; + 2KCl

Ba(HCO3)2 + Ca(OH)2 - BaC03 + CaC03 + HzO
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DANG 3: CAC DANG TOAN CUA MUOI

Cau 1: Cho m gam Na,COs tac dung vira du vé6i a gam dung dich HCI 3,65%, sau phan tng thu dugc
4,958 lit khi CO, (dkc).

a) Viét PTHH xay ra.

b) Tinh m.

¢) Tinh a.

d) Tinh néng d6 phan trim cta chét co trong dung dich thu duoc sau phan tng.

Huéng din giai
a) Na,CO; + 2HC1 — =7 NaCl + CO; + H,O
_ 4,958

b) o, =522 =0,2 mol

Na,COs; + 2HCl — =7 2NaCl + CO, + H,O
0,2 0.4 04 02 mol
Theo phuong trinh = m =0,2 .106 = 21,2 gam.
C) Nyc1 = 0,4 mol = Mpyc) = 0,4 . 36,5 = 14,6 gam.
£ . 14,6.100
Khoi lugng dung dich HCl=a = 365 400 gam.
d) Khéi luong dung dich sau phan tmg
Mgau phan img = Mna,co, ¥ Maanc—Mco,
=21,2+400-0,2 .44 =412,6 gam.
Chét tan sau phan tmg 1a NaCl v6i khéi lugng my.a = 0,4 . 58,5 = 23,4 gam
[0)
Cau 2: Tron 30 ml dung dich c6 chtra 2,22 gam CaCl, véi 70 ml dung dich ¢6 chira 1,7 gam AgNO:s.
a) Hiy cho biét hién tugng quan sat dugc va viét PTHH xay ra.
b) Tinh khéi luong chét ran sinh ra.
¢) Tinh néng d6 mol clia chat con lai trong dung dich sau phan tmg, gia thiét thé tich dung dich thay dbi
khong dang ké.
Huéng din giai

a. CaCl, + 2AgNO; = 7 Ca(NOs), +2AgCl
Hién tugng: Xuat hi¢n két tua trang

P - 222/111=0,02 (mol ) ;  AgNO3 = 1,7/170 = 0,01 ( mol )
CaCl, + 2AgNO; — - Ca(NOs), +2AgCl
0,02 0,01

0,005 0,01 0,005 0,01
0,015 0 0,005 0,01

Magel = 1,435 gam.
¢) V=30+70=100 (ml) =0,1 (I) => Cu(Ca(NOs),) = 0,05 M ; Cu(CaCl,)=0,15 M.
Cau 3: Cho 200 (g) dung dich AgNO; 17% tac dung vira du véi 200 (g) dung dich BaCl, 20,8%.
1. Tinh khdi lwong két tua thu duoc.
2. Tinh ndng do % thu duoc sau phan tng.
Huwéng din giai

1. BaCl,+2AgNO; — 77 Ba(NOs), + 2AgCl
0,2 0,2
Du 0,1 0,1 0,2 (mol)
Magcl = 0,2 *143,5 = 28,7 gam
2. Madsauphantmg = 200 +200 - 28,7 =371,3 (gam)
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%9
Yopcr, :D'?"? I“SS *100 =5,6%
%)
C%.na ), :Uj;ﬂ“:' *100 =7,03%

Cau 4: Cho 98 (g) dung dich H,SO4 20% tac dung vi 400 (g) dung dich BaCl.
1. Tinh khéi luong chat két tia tao thanh.
2. Tinh ndng d¢ % ciia dung dich BaCl,.
3. Tinh ndng d6 % cua dung dich sau phan tng.
Huéng din giai

1. H,SOs+BaCl, = 7 BaSO,+ 2HCI

0,2 0,2 02 04 (mol)
MBaso4 = 0,2 *233 = 46,6 gam
ok Sl
C%y, _0:272084 100 =10,4%
2. T 400
2. Mg sauphinimg = 98 + 400 - 46,6 = 451,4 (gam)
A% g
C%,., _0:4730.5 4100 =3,23%
T 4514

Cau 5: Hoa tan 13,3 gam hdn hop NaCl va KCI vao nudc thu duge 500 gam dung dich A Lay 1/10 dung
dich A cho phan tng vdi AgNO:; tao thanh 2,87 gam két tia
a. Tinh % vé khdi lugng ctia mdi mudi co trong hdn hop ?
b. Tinh C% cac mubi co trong dung dich A
Hudéng din giai

a. NaCl+ AgNO; — 7 AgCl +2NaNO;

a a
KCl+ AgNO; — 7 AgCl + 2KNO;
a b

(58,52 +74,5b=13,3 [a=0,1 [m,, =585gam
m..

= =
la+b =0,02*10 b=0,1 |m,, =7,45gam

b. %NaCl = 43,98% %KCl = 56,12%
Cau 6: Cho 150g CuS0O4.5H,0 vao 350ml H,O tao thanh dung dich A.

a. Tinh nong d6 phan trim dung dich A thu duoc.

b. Ly Y khdi lwong dung dich A cho tac dung véi dung dich NaOH 20%. Tinh luong dung dich
NaOH vira du phan tng v6i khoi lugng dung dich A di 14y.

Huéng din giai

. _0,6%160

2 *100 =19,2%
a5 T150 4350

b. CuSO;+2NaOH — — Cu(OH), + Na,SO,
0,15 0,3 (mol)
m —w =60gam
ddMaOH T ED - g

Cau 7: Cho 316,0 gam dung dich mdt mudi hidrocacbonat (A) 6,25% vao dung dich H,SO, loang vira du,
sau khi phan trng xay ra hoan toan thu duoc 16,5 gam mubi sunfat trung hoa. Mit khéac ciing cho luong dung
dich mubi hidrocacbonat (A) nhu trén vao dung dich HNO; vira du, rdi ¢6 can tir tir dung dich sau phan (mg
thi thu dugc 47,0 gam mudi B. Xac dinh A, B.

Hwéng din giai
Goi cong thirc cuia mudi A: R(HCOs),
Cb6: mp =316.6,25% = 19,75 gam
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2R(HCO:;3), + nH,SOs  — Ry(SO4), + 2nCO; + 2nH,0

19,75gam 16,5gam
=>16,5.(2R +2.61n) = 19,75.(2R + 96n)
suy ra: R=18n
Ta c6 bang sau:
n 1 2 3
R 18 36 54
KL | NH,4 Khong thod man Khong thod man

mubi A 1a: NH,HCO,
- Theo dé bai: na = 19,75 : 79 = 0,25 mol

NH4HCO3 + HNO3 - NH4N03 + HzO + COz T

0,25 mol - 0,25 mol

m(NH,NOs) = 80 x 0,25 = 20 gam—mudi B 1a mubi ngam nudc.
- Pat CTPT cua B 1a: NH,NO;.xH,0
m(H,0) = 47 — 20 = 27 gam — n(H,0) = 27/18= 1,5 mol
—-Xx=6

Cong thue cua B: NH4sNOs5.6H,O

Cau 8: Cho 17,9 gam hdn hop X gdm Na,SO; va Na,CO; vao 140,7 gam dung dich HCI 14,6% thu duoc

dung dich Y ¢6 nong d6 mudi chloride 13 11,7% va hdn hop khi Z.

a) Tinh khoi lugng mdi chét c6 trong hdn hop X (Xem nhu cdc phéan img xéy ra hoan toan).
b) Tinh ti khoi hoi cua hon hop khi Z so voi1 khong khi (Gia thiét khong khi gom khi nito chiém

78,1% va con lai la khi oxi).
Hwéng din giai
Na2803 +2HCI — KC1 + SOz + HzO
K,CO; + 2HC1 — 2KCI + CO;, + H,O
nucr =0,5628 mol

17,9 17,9
<n, <——= 0,142 <n,, <0,169
120 106

= 0,284 <n,., <0,338

Ta co:
Suy ra HCI du va mudi hét
Na,SO; + 2HCl — 2NaCl + SO,1 + H,O
X — 2Xx —2x — X
Na,CO; + 2HCI — 2NaCl + CO21 + H,O
y — 2y - 2y -y

mY =m ddHCI + mX - msoz - mcoz2 = 140,7 + 17,9 - 64x - 44y = 158,6-64x-44y

nNaCl = 2x+2y
YomNaCl=— 5( ; ,’g'_zé)jf 4’12 S 100%=11.7% )
Tur (1) va (2) — x = 0,1; y = 0,05
%mNa>SOs = 0,1 . 126 : 17,9 . 100% = 70,39%
%mNa,COs = 100% - 70,39%=29,61%
BTNT:S - SO2:0,1
> My

0,1%x64+0,05%44

b)Z[BTNT:C—»CO2:O,05: ©0,1+0,05
N2:78,1 _ 78,1%28+21,9%32
KK[02:21,9 = M- 78,1+21,9 ¥

dzxx = 57,33/28,876 = 1,9855

Cau 9: C6 dung dich X chura 2 mudi cla cung mot kim loai.
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TNI : Léy 100 ml dung dich X cho tac dung véi dung dich BaCl, du thu dugc két tua A chi chira mot
mudi. Nung toan bo két tia A dén khdi lugng khong d6i thu duoc 0,2479 lit khi B (dkce) 6 ti khdi d6i voi
hidro 14 22 ; khi B ¢6 thé lam duc nudc voi trong.

TN 2 : Lay 100ml dung dich X cho tac dung v6i dung dich Ba(OH), (luong vira du) thu duoc 2,955
gam két tiia A va dung dich chi chira NaOH.

Huéng din giai

Tim cong thic va ndong d6 mol ciia cac mudi trong dung dich X.

T TNI va TN2, ta thiy day chi c6 thé 1a hai mubi cua kim loai Na.

Tix TNI, két tiia A chi c6 thé 1a mudi ctia Ba (vi néu mudi cuia Na thi sé& tan).

Khi nung A cho khi B ¢c6 M =22 x 2 =44 va B lam duc nudc voi trong, vay B 1a CO..

Do d6 két tiia A 1a mu6i BaCO; Trong dung dich X ¢6 chira mudi Na,CO; .

T TN 2, khi X tac dung véi Ba(OH), chi tao ra BaCOs va dung dich NaOH, nén trong dung X,
ngoai Na,CO; con c6 chira mubi NaHCO; .

Céc phuong trinh phan tng :

N32C03 + BaC12 BaCO3 + 2NaC1 (1)

BaC03 BaO + COz (2)

N32C03 + Ba(OH)z BaC03 + 2NaOH (3)

NaHCO; + Ba(OH), BaCO; + NaOH + H.O 4)
Theo (1) va (2) : s6 mol CO, = s6 mol BaCO; = s6 mol Na,CO;

0,01 mol.
Theo (3) va (4) : s6 mol BaCO; = 0,015 mol
S6 mol NaHCO; = s6 mol BaCOs tao ra tir (4) = 0,015 — 0,01 = 0,005 mol.
Két luan : N@)ng do mol cia Na,CO; 0,1 M
Nong d6 mol ctia NaHCO;  0,05M.

Céu 10: Cho x gam mot mudi halogenua ctia mot kim loai kiém tac dung voi 200ml dd H,SO, dic, néng vira
du. Sau khi phan g xay ra hoan toan, thu dugc hdn hop san phdm A trong dé c6 mot khi B (mui tring thoi).
Cho khi B tac dung voi dd Pb(NOs), (du) thu dugc 47,8 gam két tia mau den. Phan san pham con lai, 1am
kho thu dugc 342,4 gam chat rin T. Nung T dén khdi luong khong d6i thu duoc 139,2 gam mubi duy nhét.
a. Tinh ndng d6 mol/lit ciia dd H,SO, ban dau.
b. Xac dinh cong thirc phan tir ciia mudi halogenua va tinh x.
Huéng din giai
a. Npp(NO3)2 :0,2 Il'lOl
- Vi khi B ¢6 mui trimg thdi khi tic dung voi dd Pb(NO:s), tao két tiia den => B 1a H,S
- Goi CTTQ cua mudi halogenua kim loai kiém la RX
- PTHH 8RX + SHZSO4 dic —> 4stO4 + HzST + 4X2 + 4H20 (l)
1,6 1,0 0,8 02 08
(c6 thé HS viét 2 phwong trinh lién tiép cling duogc)
- Khi B tac dung véi dd Pb(NOs),

H,S + Pb(NOs), — PbS| + 2HNO; )
0,2 0,2
P C, =%=5.0.\-1
- Theo (1) ta cd: = 0.2 o o
b. San pham gom cd: R,SO4, X5, H,S => chat ran T ¢6 R,SO, va X, nung T dén khoi luwong khong
461 = Mr.so, =139.2¢g
P m, =342,4- 139,2=203,2(g)
203,2
n. —08(mol) P oi-=254P M, =127
~Theo (1) "% ~ % 0.8 . Vay X 14 iot(T)
9.2
M, =2R+96 =02 =174p R=39P
“Tacé: 0,8 R 12 kali (K)
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- Vay CTPT muoi halogenua la KI
c. Tim x:

- Theo (1) "rx

Céu 11: Tron 100 gam dung dich chita mot chét tan X ¢6 nong do 13,2% (X 1a mudi cta kim loai kiém c6
chira gbc sunfat) voi 100 gam dung dich NaHCO; 4,2%. Sau khi phan tmg xong thu dugc dung dich A ¢
khéi lugng nhé hon 200 gam. Néu cho 100 gam dung dich BaCl, 20,8% vao dung dich A, dén khi phan tmg
hoan toan thi dung dich thu dugc van con du mudi sunfat. Khi thém tiép vao d6 20 gam dung dich BaCl,
20,8%, phan tng xong thu dugc dung dich D ¢6 chira BaCl..

a. X4c dinh cong thirc hoa hoc cua X.

b. Tinh néng dd phan trim cta chit tan trong dung dich A va dung dich D.

Huéng din giai

=1, 0(mol)P x=(39+127).1,0 =205,0(g)

_132.100
La) Mx= 100 =132 (gam)
_4,2100 _42
NaHCD, — n -
100 =42(gam)= "% 84 -0,05 (mol)
_208.100 - 208
=0:7100 —p08= B 208 (1 (mol)
20,820 _416

27100 =416 gam — B 208 = 0,02 mol
Khi tron 100 gam dung dich mudi X véi 100 gam dung dich NaHCOs thu dugc dung dich A c6 khéi
lugng nhé hon 200 gam, c¢6 nghia 1a c6 khi thoat ra
Nén mubi X phai c6 dang MHSO,. Ta ¢ cac phuong trinh hoa hoc
2MHSO, + 2NaHCO; — M,SO4 + Na,SO; + 2CO,1 + 2H,0 (1)
0,05 0,05 0,025 0,025 0,05 (mol)
Dung dich A chira M,SO, ; Na,SO, va MHSO,
M,SO, + BaCl, — 2MCIl + BaSO4| (2)
Na,SO; + BaCl, — 2NaCl + BaSO4| (3)
MHSO, + BaCl, —» MCl+ HCI + BaSO.] (4)
Vi cho 100 gam dung dich BaCl, 20,8% vao dung dich A, dén khi phan tmg hoan toan thi dung dich thu
duoc van con du mudi sunfat.

rlban ®u M 13'2
Nén theo (1), (2), 3) va (4) M™% >0, 1mol = "< Ol —130 = M<35(%

Mait khac Khi thém tiép vao d6 20 gam dung dich BaCl, 20,8%, phan ung xong thu dugc dung dich D c6
chira BaCl,
13,2
ban &u

Nén theo (1), (2), (3) va (4) Mo, - .12 mol = Muso, . 012 _ 119 = M> 13 (%)
Tu (*) va (**)= M la Na (23)
Vay cong thic hoa hoc ciia X 1a NaHSO,
b) dung dich A chira Na,SO,va NaHSO,
dung dich D chira NaCl, HCI va BaCl,
13,2

Nas0, — 120 =011 (mol )
maga = 100 + 100 - 0,05. 44 =197.8 ( gam )
map = 197,8 + 100 +20—0,11. 233 =292,17 ( gam )

0025142 450, 1,79 %

n

W0 )
Vay trong dung dich A c6 Cwnaso, - 197,8

Nhém Thay: Nguyén Qudc Diing — Tel & Zalo: 0904.599.481 Page 23



Tén Giao Vién Soan: Nguyén Van Minh Em

(0,11 - 0,05). 120
0 . 100% =3,64%
Cpseoy . 197,8 ’ ’
trong dung dich D :
N, . =N +1 =0,11 +0,05=0,16 ( mol )

NaHE0, NaHC O,

N, =n% =0,11-0,05=006 (mol )
n? =0,1+002-0,11=00l (mol)

0,16. 58,5
o C% g4mact — Tﬂ 100 % ~3,2%
0,06.36,5
Chypcr— 292,17 .100 % =0,75 %
0,01. 208

sz = 29217 100 ~0,71%
Cau 12: De san xuét voi song (Ca0), nguoi ta nung da vo6i (CaCOs) ¢ nhiét do cao. Mot 1o nung voi hién dai
6 cong suit 1én dén 300 tan/ngay (nghia 14 néu hoat dong hét cong suat, 16 nung s& san xuét dugc 300 tan
vO1 sOng trong 24 gi®). Hiéu suit qua trinh nung voi dat 96%. Khi 10 nung hoat dong hét cong suat, tinh khoi
luong da voi can st dung va khdi lugng CO; 16 nung d6 s& thai ra (tir phan (mg nung dé voi) trong 24 gid
(khdi luong tinh theo don vi tin).
Hwéng din giai

Phuong trinh héa hoc: ~ CaCO; — — CaO + CO,.
Néu hiéu suat dat 100%, ta c6 ti 1&: 1 mol CaCO; tao ra 1 mol CaO va 1 mol CO..
= 100 gam CaCOs tao ra 56 gam CaO va 44 gam CO..
=  x tAn CaCO; tao ra 300 tAn CaO va y tin CO..

300,100 _ 300 .44

=536 =230
=X = 56 tinvay = 56 ) tan.
Khoi lugng CO, 10 nung s¢€ thai ra 1a 236 tan.
536100
Khéi lugng da voi 16 nung d6 can 1a m = 96 = 558 (tAn).

Cau 13: A 1a mot mudi kép c6 cong thirc K;SO4.Aly(SO4):.xH,0. Mubi A dugc sir dung trong cong nghiép
san xuat giéy, nhudm vai,... Dé diéu ché mudi A, mot ban hoc sinh da tién hanh nhu sau:
Pha 150,00 gam dung dich Al(SO4); 34,2% v6i m gam dung dich K>SO, 15,0%, thu dugc dung dich
B co n6ng dd mol cua 2 mudi béng nhau. Nhiét dd cua cac dung dich dugc duy tri & 80°C. Lam lanh dung
dich B xubng 15°C, thay xuét hién 133,04 gam tinh thé mudi A két tinh, tach ra khoi dung dich.
Huwéng din giai

_150X34,2 51,3

Tinh m: Ta c6 mAl?(SO4)3_1OO :51’3<g)=> a1, (50,),~ 342 3 =0 15(mol)
\ , N = — g
Nong do mol cta 2 muodi bang nhau = Ny s0, = Mar0,, = 0:15 mol
=7
o My, 20,10 gam > m =174 gam,
133,04 _ 133,04
e =0,15- ——
Tinh x: Tacd N A(Két tinh) 516+ 18x 5 NAdd sau) 516+ 18x
Madsan) = 0,15(516 + 18x) — 133,04 gam
Mad sau = Mg AL (50403 N Mag RS0, IMAKét tinh) = 190,96 gam.

D6 tan ciia mudi A trong nude ¢ 15°C 13 5,04 gam/100 gam nudc
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m, _ 015510 + 18x) - 133,04 _ 5,04
_ m, 190,96 100+ 5,04 _

Vay cong thuc cua mu01 A 12 K>SO4. AL(SOq)s. 24H20

Céu 14: Hon hop X gdm hai mudi cacbonat ciia hai kim loai nhém IIA thudc hai chu ki ké tiép trong bang
tuan hoan. Hoa tan 3,6 gam hdn hop X bang dung dich HNO; du, thu dugc khi Y. Cho toan bo luong khi Y
hap thu hét boi dung dich Ba(OH), du thu duoc 7,88 gam két tia.

a) Hay xac dinh cong thirc ctia hai mudi va tinh thanh phan % vé khéi luong ctia mdi mudi trong X.

b) Cho 7,2 gam hdon hop X va 6,96 gam FeCO; vao mot binh kin chira 6,1975 lit khong khi (dkc). Nung binh
& nhiét do cao dé phan ung xay ra hoan toan thu duoc hdn hop khi Z. Tinh thanh phan % theo s6 mol cuia cac
chat trong Z.

x =24

Huwéng din giai
Goi cong thure hda hoc cia cac mudi cacbonat 1an luot la ACO; va BCO;
Cac PTHH xay ra: ACO3 + 2HNO3 — A(NO3)2 + HzO + COz (1)
BCO3 + 2HNO3 - B(NO3)2 + Hzo + COz (2)
CO, + Ba(OH), — BaCO; + H>O (3)

7 88
Theo (3) Nco2 = NBaco3z — 197 ’ 1’1’101
Theo (1) va (2) Nhh 2 muéi cacbonat = Nco2 = 0904 mol
3,6
—=9(

=> Min 2 muicacbonas = 004 gam , tacod: A+60<M<B+60 <> A<30<B
=> A laMg (M =24), B la Ca (M = 40).
Goi x, y 1an luot 13 s6 mol cia MgCO; va CaCOs trong 3,6 gam hdn hop. Ta co:
84x + 100y = 3,6 (I)
x +y=0,04 (I)
Két hop (I) va (II) ta c6: x = 0,025; y = 0,015
0,015.84.100 —3504

%MgCO;= 3,6

%CaCO; =100 —-35=65%

b) Cac PTHH: MgCO; — MgO + CO, (4)
CaCO; — Ca0 + CO; (5)
4FCCO3 + 02 — 2F6203 + 4C02 (6)

5,6 _ 6,9 _ 06

Taco: ng: = 22,4.5 mol; Nrecos = 116 mol
1

Theo (6) no, = 4 Trecos = 0,015 mol => O, con du, FeCO; da bi phan huy hét.
Hdn hop khi Z gdm: CO, , O, va N,. Trong do:

ThCO (4) Nco2 = Nmgco3 = 2.X= 0 05 mol

Theo (5): nco2 = nNeacos = 2.y = 0,03 mol

ThGO (6) Nco2 = Nfeco3 — 0 06 1’1’101

Znco2 = 0,05 + 0,03 + 0,06 = 0,14 mol; nos @w = 0,05 — 0,015 = 0,035 mol

5,6.5:1’25
nN2=22)4 mol
0,14.100 —9.8% 0,035.100 =2.5%
:>%C02:0,14+0,035+1,25 ;%02:0,14+0,035+1,25

%N = 100 — (9,8 +2,5) = 87,7%

Cau 15: Hoa tan hoan toan 48,4 gam mot miu quing cacbonat-hidroxit co cong thuc téng quat
xMCO;.yM(OH),.zH,O vao 400 ml dung dich HCI thu duogc dung dich A va 9,916 lit khi (dkc). Sau d6 thém
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nudc vao dung dich A dén 500 ml, tron déu duge dung dich B. Cho tur tir dung dich NaOH 2M vao 100 ml
dung dich B dén khi pH ctia dung dich bang 7 thi thu duoc 5,8 gam két tiia C va tiéu tén hét 110 ml dung dich
NaOH 2M. Néu ldy mot phan két tia C dem di nung & nhiét d¢ cao dén khi khdi lugng khong ddi thi khbi
luong cuia chat ran giam 31% so v6i khdi lwong ban dau.

a) Viét cac phuong trinh phan tng xay ra.

b) Tinh nong do dung dich HCI can dung & trén.

¢) Xac dinh céc gia tri X, y va z trong cong thirc cua quang

Huéng din giai

a) Hoa tan hoan toan mau quing vao dung dich HCI:

MCO; + 2HCI — 7 MClL, + CO,+ HO (1)
M(OH), + 2HCI — = MCL +2H,0 ()
Dung dich A va dung dich B chira MCl, va c6 thé c6 HCl du. Cho tir tr NaOH vao B:
NaOH + HClI — 7 NaCl+H,0 3)
’ MCL + 2NaOH 7~ 7 M(OH), + 2NaCl ) 4) 7
Két tia C 1a M(OH),. Lay mét phan C di nung ¢ nhiét do cao dén khi khoi lugng khong doi:
ODM(OH), — — MO + H,0 (5)

b) Tinh nong do dung dich HCI can dung:
Khi nung C & nhiét d6 cao dén khéi lugng khong d6i thi khdi lugng ctia chat ran giam 31% so véi khoi
luong ban dau.
= Phan chét ran con lai chiém 69% khéi luong C ban déau.
- M+16 _ 09
M+34 100  M=24= 13 Mg.

Cho tir tir dung dich NaOH 2M vio 100 ml dung dich B dén khi PH =7= HClva MCL hét, dung
dich chi con NacCl.

5.8
Nyge. =Nygomy, @4 == =051 mol
Xét 100 ml dung dich B: ' ' 58
= Der s = Mson ) “Dreon ™ Dyeon =0,22- 0,1.2 =0,02 mol
(0, =5.0,1=0,5 mol
. =5 L
= Trong 500 ml dung dich B: fyg =5.0,02 =0,1 mol
= M) e ea =2 ey, * Mg s =0,2.2+ 0,1=11mol
11
= C =——=2,75M
MHC 03
¢) Xac dinh x, y, z trong cong thirc cua quéng:
Goi s6 mol tuong tng voi 48,4 gam quéng 1a a.
896
Muco, =Meo, =257 =04 ‘ax =0,4 (ax =0,4
= 1 Myco, * Mugor), =M, = {ax+ay =0,5 = lay=01

Myss =Myco, *+ Muory, + Mao .5{84x+ 58y +18z) =484 & =0,5

= Xx:y¥:2=0,4:01:05=4:1:5
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' x=4

Trong cong thirc ctia quing, X, v, z 13 cic sb nguyén duong tdi gian z=3
Cau 16: Hon hop X c6 khéi luong 28,11 gam gdm hai mudi v6 co R,COs va RHCO;. Chia X thanh 3 phan
bang nhau:
- Phan 1 hoa tan trong nudc ri cho tac dung hoan toan véi dung dich Ba(OH), du, thu dugc 21,67 gam két
tua.
- Phan 2 nhiét phan mot thoi gian, thu duoc chét ran c6 khdi lugng giam nhiéu hon 3,41 gam so v6i hdn hop
ban dau.
- Phan 3 hoa tan trong nudc va phan tng duoc téi da véi V ml dung dich KOH 1M, dun nong.
Viét phuong trinh phan mg va tinh gia trj V.
Huwéng din giai
- Cac phuong trinh phan ung:
R2C03 + Ba(OH)z - BaCOgl +2ROH
RHCO; + Ba(OH), — BaCOsl + ROH + H,O
28,11

Ta ¢6: 86 mol hdn hop 2 mudi = %<0 = 0,11 mol = M = 3.0:11 =85 18 (g)
=>R+61< 85,18 <2R+60 => 12,59 <R < 24,18
ViR hoéatri 1 nén: R =23 (Na) hodc R = 18 (NH,)
- Néu R=23 (Na)
+ Gia str phan mg nhiét phan xay ra hoan toan:

Na,COs( khong bi nhiét phan)

[O
2NaHCO® ~ ~ Na2CO3 +C02T + H20
b b

b 22 (ol

+ Goi s6 mol Na2CO3 va NaHCO3 lan luot 14 a, b (mol)

'a+b:0,ﬂé(}é& i

.|

0’104(44+18):3,224<3,41

=> Amchit ran giam = (loai)
- Vay 2 mudi la (NH4)2CO3; NH4HCO3

Phan 3:

- Cac phuong trinh phan ung:

0

(NH4)2CO3 + 2KOH — = 2NHy + K,CO; + 2H,0

NH4HCO3 +2KOH ~  NHs +K:CO; +2 H:0
Tu phuong trinh phan ing = nkon = 2nm=2.0,11 = 0,22 (1) Vaskon= 220 ml
Cau 17: Cho 71,60 gam hon hop X gdm CuSOs, FeSO, va Fe;(SO.)s trong d6 luu huynh chiém 22,35% vé khdi
lwong téac dung véi dung dich NaOH lodng du. Sau khi phan tmg két thuc, loc 1dy két tiia dem nung trong khéng
khi dén khéi lugng khong thay d6i dugc chat rin Y. Dan khi CO (dw) di chdm qua Y nung néng, dén khi phan
(g xay ra hoan toan thu dugc m gam chit rin Z.
a. Viét cac phuong trinh phan tmg hoa hoc xay ra.
b. Tinh m?

Huéng din giai
a. Cac phuong trinh phan g hoa hoc xay ra:
CuSO,; + 2NaOH — Cu(OH), + Na,SO, (1)
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FeSO, + 2NaOH — Fe(OH), + Na,SO; 2)
Fey(SOs)s + 6NaOH — 2Fe(OH); + 3Na,S0, 3)
Cu(OH), — ™ CuO + H,0 @)
4Fe(OH), + 0, — = 2Fe,05 + 4H,0 (5)
2Fe(OH); — — Fe,0s + 3H;0 (6)
CuO + CO~"— Cu + CO, %
Fe,0; + 3CO — " 2Fe + 3CO, ®)
. mg= 22,35.71,6 _ =16 nSZEZO,Smol
b. Theo d¢ ra ta co: 100 (g~ 32
= Migmiog= M - (505)=71,6—0,5.96 =23,6 gam

Céu 18: Pat 2 cdc A,B co cung khdi lwong 1én 2 dia can thing bang. Cho vao cdc A 102 gam chit rin AgNO
3 coc B 124,2 gam chét rin K>CO:s.

a) Thém 100 gam dung dich HCI 29,2% vao cbc A; 100 gam dung dich H,SO, 24,5% vao cbc B cho
dén khi phan trng xay ra hoan toan. Phai thém bao nhiéu gam nudc vao cde A (hay ce B) dé can tré lai thing
bang?

b) Sau khi can da thang bang, lay '/, lwong dung dich trong cdc A cho vao cbc B. Sau phan tmg, phai
thém bao nhiéu gam nudc vao cbc A dé can tro lai thang bang

Huéng din giai

a.
AgNO3 K2C03
Ban dau 0,6 mol; 102 gam 0,9 mol; 124,2 gam
Thém vao — L=l | AgCl: 0,6 mol T CO,:0,25 « &50s02_
Sau phan ung | 115,9 gam 213,2 gam
Thém nudc 213,2-115,9=97,3 gam

b.
, , , khi CO, : 0,20l
HCl 4 :0,2 1AtHCI @:0,1 +Br2co3i;n,ﬁ5d

1
i T 1m m, +m
(HNO;:0.6 ~ 27 | HNOsi Q3 * {KeS%i0fF | =" 20’m1 00 8"
106,69 2132g 31g
Vay lugng nudce phai thém vao A la: 311 — 106,6 = 204,4 (gam)
Céu 19: Hon hop ran (A) gdm c6 2 mol mdi chat sau: NaHCOs, CaCOs, FeCOs. Pun néng hdn hop (A)
(khong c6 mit khong khi) & nhiét do thich hop dén khoi luong khong d6i, thu dugc hdn hop chit rin (B). H
da tan (B) vao H,O du thu dugc dung dich (C) va hdn hop chat ran (D). Cho dung dich chira 1 mol AICl; vao
dung dich (C). Hoa tan (D) vao dung dich H,SO, dic néng, du. Viét cac phuong trinh hoa hoc xay ra, biét
cac phan ing xay ra hoan toan
Huéng din giai.

) CO.:5mol
NaHCO . :2mol P
' . Na,CO,:1mol
(A){CaCO, 2mol —-'— o
: (B){Ca0:2mol
FeCO.:2mol
' ' | FeO:2mol

to

2NaHCO3 - Na2C03 + C02 + HzO
{0

CaCO; — /7 CaO + CO,
{0

FeCO; — 77 FeO + CO,
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(Na.CO -1mol {NaDH:Ele
e Ca(OH),:Imol
(B){CaO:2mol  — £ A 2
FeO:2mol {CBCD__\:“HDI
| ) ' FeO:2mol

Na2C03 + Hzo - dd N32CO3

CaO +H,O — - Ca(OH)z
2 mol — 2 mol

Ca(OH), + Na,CO; — — CaCO; + 2NaOH
1 mol < 1 mol — 1 mol — 2 mol
'NaOH:2mol

AlICL:1mol — — ddC
' | Ca(OH),:1mol

Xem NaOH va Ca(OH), la ROH: 2 + 1.2 = 4 mol. )
Véi ti 1€ mol AICl; : ROH = 1:4. Suy ra két tua AI(OH); tan hét

AICI3 +3NaOH ~ — Al(OH); +3NaCl
2AICI3 +3Ca(OH)2 ~  2Al(OH); +3CaCl
AI(OH)3 +NaOH ~  NaAlO, +2H,0

2A1(OH)3 + Ca(OH)2 — Ca(AlO»), +2H,0
[(CaCO,:1mol

} . Fe(:2mol

+HS0,
T

CaCO; + H,SO, — - CaSOQ, +CO, + H,O

2FeO + 4stO4 - Fez(SO4)3 + SOz + 4H20
Cau 20: Cho dung dich chira 29,375 gam hdn hop A gdm 2 mubi NaX va NaY (X, Y 1a 2 nguyén t6 c6 trong
tu nhién, 6 2 chu ky lién tiép thudc nhom VIIA) vao dung dich AgNO; du thu duge 59,125 gam két tia.
Xac dinh X, Y va tinh phan tram khéi lugng mdi chat trong hon hop A. (Cho biét s6 hiu nguyén tir
cua X<Y)

Huéng din giai
Trong cac mudi Halogen ctia kim loai Ag, c6 AgF tan trong nuéc, con lai AgCl, AgBr, Agl khong tan. Xét
cac truong hop:
Trwong hop 1: Hon hop A c6 mudi NaF = 2 mubi 1a NaF va NaCl.
NaCl + AgNO; — NaNO; + AgCl |
0,412 mol 0,412 mol

59,125
n..=n . =—— =0,412 (mol)
Theo bai ra, e e 1435

=M, =0,412mol _ m _ =0,412. 58,5=24,102 (gam)

n
Theo PTHH, "&'

Lo 24002
oM e =75 375 L0 EERO0 o =100%- 82,05% =17,95%

b

=

Truwong hop 2: Hon hop A khong c6 mudi NaF. Goi cong thic trung binh cua 2 mudi trong A 1a NaX |
NaX+AgNO, — NaNO, + AgX |

59.125- 29 375
n = | 37 =0, 35mol

Dua vao sy ting giam khéi lugng = 108 - 23
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29,375

M, .= 37 =83,93 (gam /mol) = M _ =60,93 (gam/mol)
- 0,35 *
= XvaY laClo (Cl) va Brom (Br)
Goi s0 mol cua NaCl va NaBr lan luot [a x va y.

(m, =58,5x+103y =29,375 [y =0.15 |’n
=

=0,15mol

Mall

=
n, =x+y=>0,35 y =0,2 n,. =0,2mol

0,15.58,5
%m, , =100%- 29,87% =70,13%
Céu 21: Hoa tan 174 gam hdn hop gdm 2 mudi cacbonat va sunfit cua cung mot kim loai kiém vao dung
dich HCI du. Toan bo kh{ thoat ra dugc hap thu t6i thiéu bdi 500 ml dung dich KOH 3M.
a/ Xac dinh kim ,loai kiérp. ) N ‘
b/ Xac dinh % s6 mol moi mudi trong hon hop ban dau.
Hudng dan giai

“em

X100% =29,87%

Cac PTHH xay ra:
M2C03 +2HCI — 2MCl + COZ + HzO M

M:SO; + 2HCl —— 2MCl1 + 80, + H,0 <2>, 7 7 ,
Toan bo khi CO, va SO, hap thy mot luwgng t6i thieu KOH — san pham 1a mudi axit.

CO,+KOH — KHCO; @

SO, + KOH — KHSO; @
Tu (1), (2), 3) va(4)
5003

SUy ra: Nomuéi = N2khi = NKOH = 1000 - 1,5 (mol)
174

= M= Y5 =116 (g/mol) = 2M+60< M <2M +80
~ 18 <M < 28, vi M Ia kim loai kidm, vay M = 23 Ia Na.
106+126

b/Nhanthdy M= 2 =116 (g/mol).
=~ % NNa2cos - Nnazsos= 50%.

Cau 22: Cho 200g dung dich Ba(OH), 17,1% vao 500g dung dich hon hop (NH.),SO4 1,32% va CuSO, 2%.
Sau khi két thuc tat ca cac phan tmg ta thu dugc khi A, két tia B va dung dich C.

a/ Tinh thé tich khi A (dkc)

b/ Lay két tiia B rira sach va nung & nhiét cao dén khéi lugng khong doi thi duoc bao nhiéu gam ran?

¢/ Tinh ndng d6 % cua cac chat trong C.

Huéng din giai

a/ mBa(OH), = mdd Ba(OH),. C% :100% = 200.17,1%:100% = 34,2 (g)
=>nBa(OH), =34,2:171 = 0,2 (mol)
m(NH4),SO, = mdd (NH4),S04.C%:100% = 500.1,32:100% = 6,6 (g)
=>n(NH4),S04 = 6,6: 132= 0,05 (mol)
mCuSO4 = mdd CuSO.. C%:100% = 500.2%:100% = 10 (g)
=>nCuSO; = 10: 160=0,0625 (mol)

PTHH: Ba(OH), + (NH,),SO; — — BaSO,|+ 2NH;1+ 2H,0 (1)
0,05 <----- 0,05 > 0,05 ---> 0,1 (mol)

Ba(OH), + CuSOs — = BaSO.| + Cu(OH).| (2)
0,0625 <-- 0,0625 ----> 00,0625 ---> 00625 (mol)
Khi A thoat ra la NH;
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Theo PTHH (1): nNH; = 2n(NH4)2S04 = 2.0,05 = 0,1 (mol)
=> VNHj;(dke) = nNH3.22,4 = 0,1.24,79= 2,479(1)
b) Két taa B thu dugc gdm BaSO, va Cu(OH),
Theo PTHH (1) va (2):>nBaSO4(1) +(2) = 0,05 + 0,0625 = 0,1125 (mol)
=>mBaSO, = 0,1125.233 =26,2125 (g)
Theo PTHH (2): nCu(OH), = nCuSO, = 0,0625 (mol)
=> mCu(OH), = 0,0625.98 = 6,125 (g)
=> Tong m két tia = mBaSO,+ mCu(OH), = 26,2125 + 6,125 = 32,3375 (g)
¢) Sau pu dd Ba(OH), du
nBa(OH), du = nBa(OH), bd - nBa(OH), (1) - nBa(OH), (2) = 0,2 - 0,05 - 0,0625 = 0,0875 (mol)
=>mBa(OH), du = 0,0875.171=14,9625 (g)
Mugsa = mdd Ba(OH), + mdd hh - mNH; - mkét tia
=200+ 500-0,1.17 - 32,3375
=665,9625 (g)
C% Ba(OH), = (14,9625:665,9625).100% = 2,25%
Céu 23: Cho 500ml dung dich A gébm BaCl, va MgCl, phan tng v&i 120ml dung dich Na,SO, 0,5M dur, thu
dugc 11,65¢g két tha. Pem phén dung dich c6 can thu dugc 16,77g hon hop mudi khan. Xac dinh néng do
mol/l cac chat trong dung dich.
Huéng din giai

Phan tng cua dung dich A v6i dung dich Na,SO,.

BaClz + Nast4 -——> BaSO4 + 2NaCl

0,05 0,05 0,05 0,1 mol

Theo (1) s6 mol BaCl, trong dd A 13 0,05 mol va sé mol NaCl = 0,1 mol.

S6 mol Na,SO, con du 14 0,06 — 0,05 = 0,01 mol

1677-0,01.142-0,1.585

S6 mol MgCl, = 95 =0,1 mol.

Vay trong 500ml dd A c6 0,05 mol BaCl, va 0,1 mol MgCl..

---> Nbng d6 cua BaCl, = 0,1M va ndng d6 ciia MgCl, = 0,2M.
Cau 24: Dung dich A chtra 7,2g XSO, va Y2(SOs);. Cho dung dich Pb(NO:3), tac dung v6i dung dich A (vira
du), thu duge 15,15g két taa va dung dich B.

a/ Xac dinh khéi luong mubi ¢ trong dung dich B.

b/ Tinh X, Y biét ti 1& s6 mol XSO, va Y(SO,)s trong dung dich A 14 2 : 1 va ti 1¢ khéi luong mol
nguyéntrcia XvayYlag8:7.

Huéng din giai
PTHH xay ra:
XS0; + Pb(NOs), ---> PbSO4 + X(NOs)»
X X X mol
Y>(S04); + 3Pb(NOs), ---> 3PbSO4 + 2Y(NOs)s
y ‘ 3y 2y
Theo PT (1, 2) va de cho ta co:
Mppmeéi = (XH96)x + (2Y+3.960)y =72 (I)-->Xx+2Y.y=24
Téng khoi lugng két tha 1a 15,15g --> S6 mol PbSO, = x + 3y = 15,15/303 = 0,05 mol
Giai hé ta dugc: Mmusiwongdas = 8,68
(c6 thé ap dung dinh luat bao toan khdi lugng)
Theo dé ra va két qua cua cau a ta co:
x:y=2:1
X:Y=8:7
x +3y=0,05
Xx+2Yy=24
-->XlaCuvaYlaFe
Vay 2 mudi can tim 13 CuSO, va Fe,(SOy)s.
Céu 25: Mot hop chat hoa hoc dugc tao thanh tir kim loai hoa tri II va phi kim hoa tri I. Hoa tan 9,2g hop
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chat nay vao nudc dé c6 100ml dung dich. Chia dung dich nay thanh 2 phan bang nhau. Thém mot lugng du
dung dich AgNO; vao phan 1, thay tao ra 9,4g két tia. Thém mot lugng du dung dich Na,CO; vao phan 2,
thu duoc 2,1g két taa.

a/ Tim cong thiic hoa hoc ciia hop chét ban dau.

b/ Tinh ndng d6 mol/l ctia dung dich di pha ché.

Huéng din giai

bat R 1a KHHH cua kim loai hoa tri II va X 1a KHHH cta phi kim c6 hoa tri [

Ta c6 CTHH ciia hop chét 1a: RX,

Dit 2a 1a s6 mol ctia hop chit RX, ban dau.

Ta c6: 2a(Mr + 2Mx) =9,2 (g) -—-—>a.Mr + 2.a.Mx=4,6 ()

Viét cac PTHH xay ra:

Phan 1: 2a(Mag + Mx) =216.a + 2.a.Mx = 9,4 (ID)

Hay 2.a.My, - aMr=216.a-a.Mr=9,4—-4,6 =4,8 (*)

Phdn2:  a(Mg+Mco®)=aMg +60.a=2,1 (111

Hay 2.a.Mx - a.Mco® =2.a.Mx—60.a=4,6 —2,1 =2,5 (**)

Tu (*) va (III) ---> 216.a+ 60.a=4,8 + 2,1 = 6,9 --->a = 0,025.

Thay a = 0,025 vao (IIT) ---> Mg = 24. Vay R 1a Mg

Thay vao (I) ---> Mx = 80. Vay X la Br.

CTHH ctia hop chat: MgBr;

b/nMgBrzz 9,2 / 184 = 0,05 (1’1’101) = CM MgBr2 = 0,05/0,1 = 0,5 M
Cau 26: Tron 100 gam dung dich chira mot loai mudi sunfat cia mot kim loai kiém néng d6 13,2% (léy du)
v6i 100 gam dung dich NaHCOs 4,2%. Sau phan tmg, thu duoc dung dich X ¢6 khéi lwong nho hon 200
gam. Cho 100 gam dung dich BaCl, 20,8% vao dung dich X, sau phan tng nguoi ta thu dugc dung dich Y
va két tia Z. Dung dich Y van con du mudi sunfat. Néu thém tiép vao dung dich Y 20 gam dung dich BaCl
» 20,8% ntra thi dung dich sau phan ung c6 BaCl, du.

Xac dinh cong thirc ctia loai mubi sunfat kim loai kiém ban dau. Biét cac phan tmg xay ra hoan toan.

Hwéng din giai
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Tron 100g dd muoi sunfat + 100 g dd NaHCO; dugc maax <200 g

— mudi hidrosunfat vi ¢6 khi thoat ra
47
LI ~42.100 =0,05(mol)
T 100,84
a
n M =0,1{mal)
% (13n 1) < 100208
2007
n “D'“E'S =0,02(mal)
BaCl, (IAn 2) = 100.208

n \
Goi M9 ban dau: x
2MHS0O4 + 2NaHCO3 - Na2S04 +M2S04 +2C0O2 +2H20
0,05 0,05 0,025 0,025 0,05 (mol)

Na2SO4 + BaCl2 —~ BaSO4 + 2NaCl

0,025 0,025 (mol)
M2SO4 + BaCl2 — BaSO4 + 2MClI

0,025 0,025 (mol)
MHSO4 + BaCl2 ~ BaSO4 + MCI + HCI
(x-0,05) (x-0,05) (mol)

0,025 + 0,025 +x - 0,05 =x

Theo dé bai: x. (M+97) = 13,2
13,2
M +97
X_

n Ball, pu

0,1 <x<0,12
13,2

0.1<x=M*97 - 012

13<M <35
~ M=23 (Na) ~ Mubi sunfat: NaHSO4
Céu 27: Cho 5,53 gam mot mudi clia axit cacbonic (A) vao dung dich H,SO, lodng vira du. Sau khi phan
g xdy ra hoan toan thu duoc 4,62 gam mudi sunfat trung hoa. Cho 15,8 gam A vao dung dich HNO; vira
du, 16i ¢o can tir tir dung dich sau phan tmg thu duoc 37,6 gam mubi B. Xac dinh coéng thirc hoa hoc cia B.
Huwéng din giai

*THI: A la mudi cacbonat trung hoa
RX(CO3)y + y HzSO4 - RX(SO4)y + y COz + szO (1)
5,53

n ==
.T.'ir"fﬁ + tl[:l_'l' (1’1’101)

R (Co

Mg (s0), — XM, +96y (mol)
Theo pt (1):
5,53 4,62

xM, +60y _ xM, +96y
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Giai Mg <0 (loai)
*TH2: A la muoi cacbonat axit
XR(HCO3)2y/X + szsO4 - RX(SO4)y + 2y CO, + 2y H-.O (2)
5,53

;21'
0o M, +61.—
R{HCO; )y 1, — X (mo])
4,62
Mg (s0,), - x.M,+9%y (mol)
1

n Mo
Theo (2) R.(504), — x "RIHCO: )y,

5,53
— x.ﬁffﬂ +96}! _ ; *'hrﬂu +6IT
Giai va rit ra duogc:
2y

Mp=18. X
2

X 1a hoa tri cia R trong mudi nén€ {1,2,3}. Xét:

2y

X 1 5 X

Mz 18(nhén) 16 4

Vay mudi A 1a NH,HCO;
NH,HCO; + HNO; ~ NH,NO; + CO, + H,O (3)
15,8

Co Mnagco, — 79 — 0,2 (mol)
Theo (3): "0 = 1120 = 0.2 (mol)

"o = 0,2.80 = 16 (g) <376 g
~ A la mudi ngdm nude
Goi cong thire muoi ngdm nude B 1a: NH4NOs.tH,O

n,, \
— NH NOy tH .0 — 0,2 (mol)

37,6

- -’"’f.‘-'.rq.'.'t),.rh':t) - 0,2 _ 188(g/mol)

— 80+ 18t =188

~t=6

Vay cong thirc mudi B 1a NH,;NO;.6H,0
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DANG 4: NHAN BIET - TACH CHAT MUOI

1. Phuwong phap:
* Nhan biet:

sulfate(= SO,)

Ba(OH),

Chit can nhén biét Thudc thir Dau hiéu (hién twong)
Dung dich acid Quy tim Quy tim — do
Dung dich base Quy tim Quy tim— xanh
Phenolphtalein Phenolphthalein khong mau— dé
Dung dich H,SO, va mudi Dung dich BaCl,, Ba(NOs),, C6 két tua trang: BaSO,

lam)

Dung dich HCI va mudi Dung dich AgNOs C6 két tia trang: AgCl
chlocrie (-Cl)

Dung dich axit HBr va mudi | Dung dich AgNO; C6 két tia trang: AgBr
bromua (-Br)

Dung dich mubi Cu(II) (xanh | Dung dich kiém C6 két tia xanh: Cu(OH),

Dung dich mubi Fe (II)
(luc nhat)

Dung dich mubi Fe(III)
(vang nau)

Dung dich kiém (NaOH...)

Két tua trang xanh bi hoa nau do trong
nudc:

4Fe(OH)2 + 02 + 2H20—>4 FG(OH)3
(trdng xanh) (ndu do)

Két tia nau d6 Fe(OH);

Dung dich mubi Al, Zn,
Cr(1II)...

Dung dich Kjém
(nho tu tir den dur)

Xuét hién két taa, sau do tan trong
kiém du:

Al(OH); + NaOH— NaAlO, + 2H,O
Keo trd'ng

Mudi ammonium(-NH,)

Kiém, dun nhe

Khi mui khai: NH;

Mudi phosphate

Dung dich AgNO;

Két tua vang: Ag;PO,

Muéi sulfide(=S)

Acid manh
Dung dich CuCl,, Pb(NO;),

Khi mui trimg thoi: HaS
Két taa den: CuS, PbS

Muéi carbonate(=COs) va
muoi sulfite (=SO;)

Acid (HCI, H,SO,)
Nudc voi trong

C6 khi thoat ra: CO,, SO,(mui s6c)
Nudc voi bi duc: do CaCO;, CaSOs

Mudi silicate (=SiOs)
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Luuy:

- Dung dich mudi cta axit manh va bazo yéu lam quy tim — dé (nhu: NH4C1, (NH,),SO., NH;NO;
- Dung dich mudi cua axit yéu va bazo manh 1lam quy tim— xanh (nhu: Na,CO;, NaHCOs, NasS...)
- Dung dich mudi hidrosunfat (NaHSO,, KHSOs...) ¢6 tinh chat nhu dung dich H,SO.

2. So' do tach cac chat ra khéi hon hop :
+Y PN
Hod héb A X AX on i — A (tautapo )
B B +,. :(thu tr6t tiepB)

Mot s6 cha y :
-PGivéihdon hopran: X thuong 13 dung dich dé hoa tan chat A.
- P6i voi hdn hop 1ong ( hoic dung dich ): Xthuong la dung dich dé tao két tua hoac khi.
-Pdi v6i hdn hop khi: X thuong 1a chat dé hap thy A ( gitr lai trong dung dich).
- Ta chi thu duoc chat tinh khiét néu chat d6 khong 13n chat khac cung trang thai.
2. Bai tap:
Cau 1. C6 4 dung dich khong mau bj mit nhén: MgSO;,; NaOH ; BaCl, ; NaCl. Chi dugc dung thém dung dic
h HCI 1am thudc thtr hily néu phuong phap hod hoc dé nhéan ra timg dung dich trén, viét PTPU.
Huéng din giai
Lay mdi dd mét it nho lan luot vao 3 dd con lai :
- Dd nao khi nho vao 3 dd kia khong cho hién tuong gi la NaCl.
- Dd néo khi nho vao 3 dd kia cho 2 truong hop két tia 1a dd MgSO..
MgSO; + 2NaOH — Mg(OH),! + Na,SO,
MgSO, + BaCl, — BaSO4 + MgCl,
- Dung dd HCI cho vao 2 két tiia, két tiia nao tan thi dd phan tmg v6i dd MgSO, 1a dd NaOH.
Mg(OH), + 2HCI — MgCl, + 2H,O
- Con lai la dd BaCl,
Céau 2. Chi dugc dung thém qui tim va cac dng nghiém, hiy chi rd phuong phap nhan ra cac dung dich bi
méat nhian: NaHSO4, Na,COs, Na,SO;, BaCl, Na,S.
Hwéng din giai
* Dung quy tim nhén ra:
- Dung dich NaHSO, lam quy tim hoa do
- Dung dich BaCl, khong 1am doi mau quy tim
- 3 dung dich con lai lam quy hoa xanh
* Dung NaHSO,4 nhan ra mdi dung dich con lai v6i hién tuong:

Na,S +2NaHSO, — 2Na,SO;+ H,ST ; bot khi mui trimg thbi
Na,SO; + 2NaHSO; — 2Na,SO4 + SO,T + H,O0 ; bot khi mui hic

Na,CO; + 2NaHSO,; — 2Na,SOs + CO,T + H,0 ; bot khi khong mui
Céu 3. Hon hop A gdm céc dung dich: NaCl, Ca(HCOs),, CaCl,, MgSOs, Na,SO.. Lam thé nao dé thu duoc
mudi an tinh khiét tir hdn hop trén?
Hwéng din giai
Cho dung dich BaCl, du vao dung dich A, loc bo két tua, dung dich con lai 1a: NaCl, MgCl,, CaCl,,
Ca(HCO3)2, BaClz.

BaCl, + MgSO, — — BaSO.! + MaCl,

Na,SO, + BaCl, — — 2NaCl + BaSO,*t ’
Cho dung dich Na,COs du vao dung dich con lai. loc bd két tua, dung dich con lai: NaCl, NaHCO;,
NaQCO3.

MgCl, + Na,CO; — — 2NaCl + MgCO; !
BaCl, + Na,CO; — — 2NaCl + BaCO;+
CaCl, + Na,CO; — — 2NaCl + CaCO;+
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Ca(HCOs), + Na,CO; — — 2NaHCOs + CaCO;t ,
Cho HCI du vao dung dich con lai, c¢6 can dung dich con lai thu duge NaCl tinh khiét.

NaHCO; + HCl — = NaCl + H,0 + CO,T

Na,CO; +2HCl ~— = 2NaCl + H,0 + CO,T
Cau 4. Cho 2 dung dich FeCl,, FeCl; (gan nhu khéng mau). Dé nhan biét 2 dung dich trén c6 thé dung chat
nao sau day:

a) Dung dich NaOH.

b) Nudc Brom, Cu.

¢) Hon hgp KMnO,, H,SO.,.

Huwéng din giai
Céc chat di cho déu nhén biét duoc 2 dung dich mudi:

Dd NaOH Nudc Brom Cu Dd KMnOQOy,
H,SO..

FeCl, ! trng xanh, Mat mau nau Cu khong tan Mat mau tim
chuyén nau do | 40
trong khong khi

FeCls L paudé Khong lam mat | Cu tan, dd c6 | Khong lam mat

mau mau xanh mau.
Phuong trinh héa hoc :

FeCl, + 2NaOH — — Fe(OH), + 2NaCl
4Fe(OH), + O, + 2H;0 — — 4Fe(OH);
FeCls + 3NaOH — — Fe(OH); + 3NaCl
6FeCl, +3 Br, — ™ 4FeCl; + 2FeBr;
2FeCl; + Cu — =7 CuCl, + 2FeCl,

10FCC12 + 2KMI’IO4 + 8stO4 - 6FCC13 + 2FCQ(SO4)3 + 2MI’ISO4 + 2KC1 + 8H20

Céu 5. Theo yéu cau cong viéc, mot ki thudt vién phong thi nghiém can phai pha mot dung dich A chta 4
chét tan (déu co néng do 1M): Na,SO4, NaCl, Na,CO; va NaHCOs. Trong qua trinh pha, do bét can, ki thuét
vién d6 quén mat minh da pha nhimng chat nao trong s6 4 muél trén vao dung dich. Hay dé xuat gitip nguoi ki
thuat vién d6 phuong phap hoa hoc dé nhan biét nhimg mudi da co trong dung dich.

Cac dung cu, hoa chat trong phong thi nghiém c6 du. C6 thé dung so d6 dé mo ta qua trinh nhan biét
(néu can thiét). Viét cac phuong trinh hoa hoc xay ra.

Huwéng din giai
- Trich mau thir.
- Cho vao méu thtr lwong du dung Ba(NO:s), ( dé két tiia hoan toan )sé chia ra lam 2 phan :
+ Két tua tring: BaCO; , BaSO,
PTHH: N32CO3 + Ba(NO;)z e BaC03 + 2NaNO3
Nast4 + Ba(NO3)2 — BaSO4 + 2NaNO3

+ Phan dung dich trong: NaNO;, NaHCOs, NaCl, Ba(NOs),
- Loc phan két tiia dem cho phén mg v&i axit HCI thay ¢6 bot khi khong mau thoat ra ching to c6 mat
ctia Na,COs, Phan con lai khong tan trong axit 1a BaSO, suy ra sy c6 mat cia Na,SO,
PTHH: 2HCI + BaCO3 — BaClz + COz + Hzo
- Phin nuédc trong dem dun néng cung dung dich Ba(NOs), s& thiy c6 khi thoat ra va két tia trang ching
td su ¢6 mat cua NaHCO;.

PTHH: 2NaHCO; . Na,CO; + CO, + H,0.

- Phan nuéc loc gdbm NaNOs; NaCl, Ba(NOs), du cho tic dung v6i AgNOs thiy xuat hién két tia tring
chirng t6 sy c6 mat cua NaCl.

PTHH: AgNO; + NaCl — AgCl + NaNO:s.

Céu 6. Tach hon hop BaCOs, BaSO,, KCI, MgCl, bang phuwong phap hoa hoc.
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Huwdng dan giai

] i I +Na,£o
BaCO, | BaCO, | BaCl, — ==+ BaCO,
' I
BaSO, .., |/B3C:  Baso,
— AL I
KCl _ KCl ko | KCli
MaCl, | MgCl, | MgOH), | — L MgCl,
Céc phuong trinh phan ng:

BaCO; + 2HCI — — BaCl, + H,O + CO,T
BaCl, + Na,CO; — — BaCO,;! + 2NaCl
MgCl, + 2KOH — — Mg(OH),! +2KCl

Mg(OH)z - to_) Mgo + HzO
Cau 7. Chi dung dung dich NaOH, hdy phan biét mdi dung dich trong cac day sau:
a) Dung dich NaCl, dung dich CuSO, va dung dich MgCl..
b) Dung dich Na,SO., dung dich FeCl,, dung dich CuSO, va dung dich MgSO..
Hwéng din giai
a) Trich mau th.
Cho 1an luot tirng mau thir tic dung v6i dung dich NaOH.
+ Khong c6 hién tuong xuat hién — mau thir 1a NaClL
+ Xuat hién két tia traing — mau thir 1a MgCl,:

, , MgClL + 2NaOH — — Mg(OH),| + 2NaCl
+ Xuat hién két tia xanh — mau thir 1a CuSOy4:

CuSO4 +2NaOH — 77 Cu(OH),| + Na,SOs.
b) Trich mau thr.
Cho lan luot timg méu thtr tac dung véi dung dich NaOH.
+ Khong c6 hién tugng xuét hién — mau thir 1a Na,SO,.
+ Xuit hién két tia tring — mau thir 1a MgSO..

) ) MgSO, +2NaOH — — Mg(OH),| + Na,SO..
+ Xuat hién két tia xanh — mau thir 1a CuSOy,:

) ~ CuSO4+2NaOH ~ 7 Cu(OH)| + Na,SO..
+ Xuat hién két tda trang xanh, sau mot thoi gian két tia chuyén sang nau dé — FeCl.:

FeCl, + 2NaOH — = Fe(OH),| + 2NaCl

4FC(OH)2l +0,+2H,0 — 4FC(OH)3l
Cau 8. C6 5 chat bot dung trong cac 1o riéng bi¢t mat nhén: NaCl, K,CO:s, MgS04, BaCO;, BaSO,. Chi dung
CO, va H,0, hay trinh bay phuong phap dé nhan biét 5 chit trén. Viét cac phuwong trinh héa hoc.
Hwéng din giai
- Hoa tan lan luot cac chat vao nudc, nhan ra 2 nhom:
Nhom 1: Tan trong nude gdm: NaCl, K,COs, MgSO,
Nhom 2: Khong tan trong nude gom: BaCOs, BaSO,
- Suc khi CO; vao timg chit & nhém 2: Chét ran bi hoa tan 12 BaCO;, khong c6 hién tugng 1a BaSO,
BaC03 + COz + HzO - Ba(HCO3)2
- Ly dung dich Ba(HCOs), & trén cho vao timg chit & nhom 1
+ Khong c6 hién tugng gi la NaCl.
+ Hai lo cho két tia 1a K,COs, MgSO,
K2C03 + Ba(HCO3)2 - BaCO3l + 2KHCO3

MgSO4 + Ba(HCO3)2 - BaSO4l+ Mg(HCO3)2
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+ Dan khi CO, vao hai két tia, két tua tan => chat ban dau la K,COs, két tua khong tan => chét ban dau la
MgSO,
Cau 9. C6 nam dung dich khong méau dung trong cac lo méat nhan riéng biét: Al(SO4)3; NaOH; MgCly; ZnCl
»; BaCl,. Chi dugc str dung thém phenolphtalein, hdy trinh bay cach phan biét mdi dung dich va viét phuong
trinh hod hoc cia cac phan tng xay ra?
Huwéng din giai
- Trich cac mau thir va danh s6 tht tu. Nho dung dich phenolphtalein vao cac mau thir, mau nao thay dung
dich hoa d6 (hong) thi d6 1a NaOH.
- Nho dung dich NaOH t6i du vao 4 mau thir con lai.
+ Mau thir ndo xuét hién két tia ting dan, bén (khong tan) thi d6 1a dung dich MgCl,.
2NaOH + MgCl, = Mg(OH),! + 2NaCl
+ Mau thir khong c6 hién tuong gi d6 1a dung dich BaCl..
+ Mau thr ndo xudt hién két tua, sau d6 tan hoan toan thi d6 1a dung dich Al,(SOs); va dung dich ZnCl,.
6NaOH + Alz(SO4)3 - 2A1(OH)3J' + 3Na2804
NaOH + AI(OH)3 - NaAlOz + Hzo
2NaOH + ZnCl, — Zn(OH),' + 2NaCl
2NaOH + ZH(OH)z - NaZZnOz + HzO
- Cho dung dich BaCl, vira nhan duoc vao 2 mau thir ndy, xuat hién két tia tring thi d6 13 Al(SO.)s.
3BaClz + Alz(SO4)3 - 3BaSO4l + 2A1C13
Céu 10. Cho hon hop rin gdm céc chat MgCO;, CuO, NaCl. Lap so dd, viét cac phuong trinh hoa hoc diéu
ché cac kim loai Mg, Cu, Na riéng biét sao cho khong 1am thay doi khdi lugng cac kim loai trong hdn hop
ban dau. Cac diéu kién va dung cu can thiét co du.
Huwéng din giﬁi

‘MgCO, can [Mgco, . [mMgo ., MgO — 2 [MgCl, HCl
icuo =L CuOD | CuO  Cu(ran)
(NaCl - dd NaCl — "2~ NaCl ran — 2~ Na

(MgCl,

'HCI |

MgCl, —™— Mg
Thiéu viét phan ang da bo sung

Phantng:  MgCO; — = MgO + CO,
CuO+H2 - _) CU+H20

MgO + 2 HCI — MgCl, + H;0
ﬁu_n_
MgCl, =~ 7 Mg +Cl,
2 NaCl — %= 2Na+Cl,

Céu 11. C6 hdn hop cac mudi khan Na,SO,, MgSO., BaSO., AL(SO4)s. Chi ding thém quing pirit, nudc,
mudi an (Cac thiét bi, diéu kién can thiét coi nhur ¢6 du). Hiy trinh bay phuong phéap tich Al,(SO4)s tinh
khiét ra khoi hon hop.
Huéng din giai
* Piéu ché H,SO,:  FeS, — SO, — SO; — H,SO,
4FeS; +110; ~ "— 2Fe,0; + 8S0,

2S0,+ 0, — i 2S0;
. SQ3 + HzO — HzSO4 .
* Piéu ché NaOH: dién phan dung dich mudi dn bao hoa c6 mang ngan
_ dpdd
2NaCl+2H,0 ~ @@ 2NaOH+ H,+CL
* tach Aly(SO,); tinh khiét
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NaZSO4 BaSO4 rin
MgSO,
o s +H0 Na, SO, Mg(OH); tin
AL (S0)s dd LIS, + NaOH Na, SO, Al(OH)3 sn + HaSO4 — Al (SOy)3
Aly(S0y)3 ddJNAALO, + nhé tir tir HoSO4

NaOl
Fao dd Na;S0,

- Hoa hén hop cac chat vao nude thu duge chat khong tan 1a BaSO, va hdn hop dung dich chit tan
gdm Na,SOs, MgSOs, AL(SO4)s . Loc bo chat khong tan.

- Hon hop céac chét tan hoa vao NaOHy, théy xuét hién két tia va dung dich hon hop cac chét tan. Loc
bo két tiia
MgSO, + NaOH — Mg(OH), | + Na,SO4
Alz(SO4)3 + NaOH — NaQSO4 + Al(OH)3l
Al(OH); + NaOH— NaAlO, + 2H,0

- Nho tir tir H,SO,4 cho dén khi xuat hién két tiia va két tua chuén bi tan (thiy tan mot it) thi dung lai.
Loc lay két tia

2N3A102 + HzSO4 + 2H20 — Nast4 + 2A1(OH)3l

- LAy chét rin cho tac dung véi H,SO, thu duoc dung dich AL(SO,); tinh khiét

2AI(OH); + 3H,SO4 — AL(SOs); + 3H,0

Cau 12. Trinh bay phuong phap hoa hoc tach ting chét ra khoi hdn hop chét rin gdm: CaCOs, NaCl, BaSO
4. Viét phuong trinh hoa hoc cua céc phan ung xay ra.

Huwéng din giai

CaCO,. NaCl, BaSO,

_H:D
co can
dd NaCl ——= NaCl
CaCO,, BaSO,
+dd HCI
dd CaCl,, HCI
+(MWH,1.CO,
BaSO, l (NH,),CO;.
CaCo,

C&COs + 2HCl - C&Clz + C02 + HzO
CaClz + (NH4)2CO3 — C3C03 + (NH4)2CO3

Cau 13. C6 nam lo khong nhan, mdi lo chira mét trong ndm dung dich sau: MgSO,, NaCl, H,SO,, Na,CO:s,
HCI. Chi duoc dung thém mét thude thir 1a dung dich BaCl,, hiy trinh bay phuong phép hoa hoc nhan biét cac
lo dung dich trén va viét cac phuong trinh phan tmg xay ra.

Hwéng din giai
Cho dung dich BaCl, lan luot vao 5 mau dung dich, miu nao xuét hién két taa tring 1a MgSO,, H,SO,,
Na,CO; (nhém 1). Mau nao khong tao két tua 1a NaCl va HCI (nhom 2).
Lay mot trong 2 dung dich & nhém 2 nho vao cac miu dung dich & nhom 1:
- Néu dung dich nhé vao khong c6 hién tuong gi thi dung dich da ldy ciia nhom 2 13 dung dich NaCl.
- Néu dung dich khi nh6 vao c6 mét 1an xuat hién sui bot khi thi dung dich dé liy ctua nhom 2 1 dung
dich HCI, dung dich phan ung véi HCI 1a Na,CO; (nhom 1)
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Hai dung dich con lai ctia nhom 1 khong c6 hién tuong gi 1a dung dich MgSO, va H,SO.. Ta lay dung dich
Na,CO:; vira nhan dugc & trén 1an luot cho vao 2 mau dung dich nay:
- MAu nao c6 khi thoat ra la dung dich H,SO,
- Mau c6 két tia tring 1a dung dich MgSO,
PTHH: BaCl, +MgSO4 —> BaS0,] + MgCl,

BaClz + HzSO4 -> BaSO4 l+ 2HC1

BaC12 + N8.2CO3 -> BaCO3l+ 2NaC1

2HCI + N212CO3 -> 2NaC1 + HzO + COz

HZSO4 + N32CO3_> NaQSO4 + H2O + COz

MgSO4 + N32C03_> MgCO3l+ Na2804
Cau 14. Hay tach riéng timg chit ra khoi hdm hop chat ran gom CuO, AlICL;, MgCl, va ALOs, sao cho khéi
lugng mdi chat khong doi. Viét cac phuong trinh phan tng xay ra.

Huéng din giai
- Cho hdn hop ran CuO, AICl;, MgCl, va Al,Os vao nudc du, thu duoc
+ Chét ran khong tan A gom CuO va ALO;.
+ Dung dich B chira 2 mudi AICI; va MgCl,.

- Loc liy A cho phan tmg v&i dung dich NaOH dur:

PTHH: ALO; + 2NaOH — = 2NaAlO, + H,O

Sau phan tng thu duoc:

+ Chat ran khong tan 1a CuO — — loc, sdy kho.

+ Dung dich C chira NaAlO,, NaOH du — — dan CO, du vao dung dich C
PTHH: CO, + NaOH — 7 NaHCO:s

- NaAlO, +CO, +2H,0 — Al(OH); + NaHCO;
Loc lay két tia dem nung dén khoi lugng khong doi thu duge AlLO;

&
PTHH: 2A1(OH); — — ALO; + 3H,O
- Cho dung dich B phan ing v4i NaOH du:
PTHH: AICI; + 4NaOH — 7 NaAlO; + 3NaCl + 2H,O
MgCl, + 2NaOH ~ — Mg(OH),* +2NaCl
+ Sau khi cac phan ing xdy ra hoan toan thu dugc két tia Mg(OH), va dung dich D chira NaAlO,, N

aCl, NaOH du.
+ Loc lay két tua, rira nhe, nho tir tr dung dich HCI vao dén khi két tua tan hoan toan thi ngirng, c6

can dung dich = = mudi MgCl,

PTHH: Mg(OH), + 2HCl — — MgCl, + 2H,0
+ Dan CO, du vao dung dich D

PTHH: CO, + NaOH — = NaHCO:s

~ NaAlO, +CO; +2H,0 = — AI(OH);¥ +NaHCO;
Loc lay két taa, rira nhe, nho tir tir dung dich HCI vao dén khi ket tia tan hoan toan thi ngirng, ¢6 can dung

dich = = mudi AICI,

PTHH: Al(OH); + 3HCI — — AICl; + 3H,O
Cau 15. C6 4 dung dich khong mau dung trong 4 lo mat nhan trong sd cic chat sau: K,SOs, NaHCOs,
Mg(HCO5),, Ba(HCO:),. Chi ding thém cach dun nong (khong ding hoa chat
khac) hay nhan biét cac dung dich trén.
Hwéng din giai

- Trich miu thir va danh s tha tu tuong tng.
- Pun nong cac dung dich:

+ Hai dung dich khi dun néng xuét hién két tia tring va khi khong mau 1a Mg(HCO;), va 1 Ba(HCO), -
Nhom A.
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0
Mg(HCOs), — — MgCO; + H:0 + CO,

Ba(HCO:), — — BaCO; + H,0 + CO,
+ Hai dung dich khi dun néng khong c6 déu hiéu 1a NaHCO;, KHSO, — Nhém B
- Cho 1an luot cac dung dich nhém B vao timg dung dich nhém A:
+ Tao két tiia trang dong thoi c6 khi khéng mau thoat ra thi chat & nhom A 1a Ba(HCOs),, chit ¢ nhém B 1a
KHSO,
Ba(HCO3)2 + 2KHSO4 d BaSO4 + KzSO4 + 2H20 + 2C02
+ Dung dich cho khi khong mau thoat ra & nhém A 1a Mg(HCOs),
Mg(HCO3)2+ 2KHSO4 — MgSO4 + KzSO4 + 2H20 + 2C02
+ Dung dich con lai & nhém B 1a NaHCOs

Céu 16. Trinh bay phuong phap héa hoc dé tach riéng kim loai natri va déng tir hdn hop gém: Na,CO;, CuO
va CaCO;.

Huéng din giai
Cho hén hop vao nude du, CuO va CaCOs khong tan, loc chét rn ta thu duoc dung dich Na,COs. Cho dung
dich Na,COs tac dung vdi dung dich HCI du, thu dugc NaCl, HCI.
Na,COs+ 2HCI — 2NaCl + CO, + H,O
Co can dung dich, thu dugc NaCl va dem di¢n phan nong chay NaCl, thu dugc Na tinh khiét.

d
2NaCl ~— = 2Na+ClL, ,
Cho luéng khi CO du di qua hon hgp ran CuO va CaCO; nung nong.

Cu0+CO — — Cu+CO,

Hoa tan hdn hop rén sau phan tmg vao dung dich HC1 du. Loc, rira, sdy kho chit rin khong tan thu dugc Cu
nguyén chét

CaCO; + 2HC1 — CaCl, + CO, + H,O

CaCO; — — CaO +CO;
CaO + 2HCI — CaCl,+ H,O
Céu 17. C6 5 lo mat nhan dung 5 dung dich riéng biét gdm NaOH, FeCl,, FeCls, AICl;, MgCl,. Khong ding
thém hoa chat nao khac, trinh bay phuong phap hoéa hoc nhan biét cac dung dich trén. Viét phuong trinh
phan mg xay ra (néu c6)?
Huéng din giai
Nhan biét cac lo mat nhin
- Trich mau thir.
- b6 1an lugt mot miu thir vao 4 mau thtr con lai.
Ta c6 bang nhan biét nhu sau:

NaOH FeCl, FeCls AlCI; MgCl,
| trang xanh
Dé ngoai khong khi e | keo trang .
NaOH chuyén sang mau nau | ndudo Sau d6 tan dan | trang
do
| trang xanh
Dé ngoai khong
FeCl, khi chuyén sang
mau nau do
FeCl; | nau do
| keo trang
AlCL Sau d¢6 tan dan
MgCl, | trang
- Nhu vay:

+ Néu xuét hién két tua tring xanh, sau d6 két tua nay dé ngoai khong khi thi chuyén sang mau nau do =>
thi nhan ra chat NaOH va FeCl,
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2NaOH + FeCl, — Fe(OH). | + 2NaCl

4Fe(OH), + 0, + 2H,0 — “— 4Fe(OH);
+ Néu xuat hién két tiia ndu dé thi nhan ra chat NaOH va FeCls
3NaOH + FeCl; — Fe(OH); | + 3NaCl
+ Néu xudt hién két tia tring keo, sau d6 thém NaOH thi thdy két tia tan dan d6 1a AICl;
3NaOH + AICl; — AI(OH); | + 3NaCl
Sau d6 NaOH du thi s€ c6 phan ung:
Al(OH)3 + NaOH — NaA102 + 2H20
+ Néu xuat hién két tua trang thi d6 1a MgCl,
NaOH + MgCl, — Mg(OH), | +2NaCl

Cau 18. Néu phuong phap hoa hoc tach riéng timg kim loai riéng biét ra khéi hdn hop ran gébm: Na,COs,
BaC03, MgCO3

Huéng din giai
Hoa tan hoan toan hdn hop vao nudc, loc thu dugc dung dich Na,CO;s va hdn hop chét ran gom BaCO; va
MgCO3.
Cho dung dich Na,CO; tac dung véi dung dich HCI vira du, sau d6 ¢6 can dung dich rdi dién phan nong
chdy thu dugc Na
PTHH: Na,CO;+ 2HCI — 2NaCl + CO, T+ H,O

2NaCl — e 2Na+Cl, 1

- Hoa tan hdn hop rin gdm BaCO; va MgCO; trong dung dich HCI vira du thu duge dung dich chua
MgCIZ va BaC12
PTHH: BaC03 + 2HCIl— BaC12 + COQT + HQO

MgCO; + 2HCI — MgCl, + CO,T + H,O
- Thém dung dich Ba(OH), du vao dung dich sau phéan tmg, loc thu duoc két tia Mg(OH),
PTHH: MgCl, + Ba(OH), — BaCl,+ Mg(OH),l
- Loc két tua hoa tan vao dung dich HCI, c6 can dung dich thu duoc mubi khan MgCl, roi dién phan nong
chay thu dugc kim loai Mg.
PTHH: Mg(OH), +2HCI— MgCl, + 2H,O

MgC12 - @m_) Mg + Clz T
- Cho dung dich con lai sau khi loc két tia Mg(OH), tac dung v6i HCI vira dii. Co can ta duoc mudi khan
BaCl, rdi dién phan néng chay thu duoc Ba.
PTHH: Ba(OH), + 2HCI — BaCl, + 2H,O

n
BaCL, — © — Ba+ Cl 1

Cau 19. C6 ba binh mat nhan dung hdn hop cac hoa chat:
Binh 1: Dung dich KHCO;. K,CO;
Binh 2: Dung dich KHCO:s. K,SO,
Binh 3: Dung dich K,COs. K,SO..
Chi duoc phép ding thém 2 thudc thir hiy néu cach nhéan biét ba binh trén. Viét phuong trinh hoa hoc cua
phan tng xay ra (néu co).
Huwéng din gidi
Chon thudc thtr 1a dung dich mudi Ba** (Vi du dd BaCl,) va dung dich acid manh (vi du dd HCI)
Cho dd BaCl, lan lugt vao 3 binh.
- Binh 1 ¢6 két tia trang 1a do: BaCl, + K,CO; — BaCOs| + 2KCI (1)
- Binh 2 ¢6 két tia tring 1a do: BaCl, + K,SO, — BaSO,| + 2KCl (2)
- Binh 3 ¢6 két tia trang 1a do c6 2 két tia & 2 phuong trinh (1), (2).
Loc lay két tiia. Cho lan luot két tiia & timg binh vao dd HCI du. O binh nao két tia tan ¢ thoat khi 1a
chét ¢ binh 1
BaCOs; +2 HCI — 2BaCl, + H,O + CO,1 (3)
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Két tiia khong tan 1a cac chét ¢ binh 2
Két ta chi tan mot phan va c6 thoat khi 1a cac chat ¢ binh 3 do chi c6 phuong trinh (3)
CAu 20. C6 bén dung dich bi mét nhan dung trong bon lo riéng biét g@)m: NacCl, AICl;, MgCl,, FeCl.. Brfmg
phuong phap hoa hoc hiy néu cach nhan biét timg dung dich trén. Viét phuong trinh phan tng hoa hoc dé
minh hoa
Huwéng din gidi

Hoa tan cac chit ran vao trong nudc ta duge 4 dung dich trong sudt
Trich mot it chat 1am thi nghiém
- Nho dung dich NaOH tir tir dén du vao cac mau thir trén nhan thay:
+ Dung dich tao két tia keo trang sau d6 két tua tan ra 1a AICI;

AICI; + 3 NaOH — AIl(OH)sl + 3 NaCl

Al(OH); + NaOH — NaAlO; + 2 H,O
+ Dung dich tao két tia mau trang khong tan trong NaOH du 1a MgCl,

MgCl, + 2 NaOH — Mg(OH),! + 2 NaCl
+ Dung dich tao két tiia xanh nhat sau d6 hoa nau trong khong khi 1a FeCl,

FeCl, + 2 NaOH — Fe(OH),l + 2 NaCl

4 FC(OH)Q + 02 + 2 Hzo — 4 FG(OH)3\L
- Dung dich con lai khong hién tuong 1a NaCl
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Phan C: Bai Tap Tir Cac Pé Thi Chon Loc
Cau 1: (Trich dé thi hoc sinh giéi mén héa l6p 9 tinh Pa Néing, nim hoc 2022-2023)
1. Néu hién tugng, viét phuong trinh hoa hoc cac phan tng xay ra khi:

a) Cho dung dich HCI vao 6ng nghiém c6 chira mét lwong nho CuO.

b) Cho bot iron vao dung dich FeCls.

¢) Cho dung dich H,SO; loang vao dung dich CH;COONa.

d) Cho dung dich NaHSO;, vao luong du dung dich Ba(HCOs3)..

2. Pun néng m gam CaCOs c6 1an 20% tap chat tro, sau mot thoi gian thu duoc 0,868m gam chat ran. Tinh
hiéu suét ctia phan tng biét tap chat tro khong bay hoi.
Huéng din giai
1.
a) CuO tan ra tao dung dich mau xanh
CuO +2HCI — CuCl2 + H20
b) Sat tan, mau vang nau cta dung dich nhat dan
Fe + 2FeCl3 — 3FeCl2
¢) Xuat hién mui chua cua gidm
2CH3COONa + H2SO4 — 2CH3COOH + Na2S04
d) Xuat hién khi va két tia trang
Ba(HCO;), + NaHSO, — BaS0O4 + NaHCO3 + CO2 + H20

0
2.CaCO;, — — CaO +CO2

My = n =
Xétm =100 gam => % 80 gam=> Y% (,8 mol

m -
€0 13,2 gam

"'co, 0.3 mol

0,3

Hyo = %8 100% = 37,5%
Céu 2: (Trich dé thi chuyén hod Bic Giang, nim hoc 2023-2024)
Cho cac dung dich mudi A, B, C, D chtra cac gbe acid khac nhau (trong d6 B, C 1a mudi cua potassium)
Cho biét:
- A tac dung voi B thu duge dung dich mudi, két tia tring E (khong tan trong nude va dd acid HCI), khi
F (khong mau, khong mui). Ti khéi hoi cta F so v6i H, bang 22.
- C tac dung véi B thu duge dung dich mudi khong mau va khi G (khong mau, mui hic, gay ngat, ning
hon khong khi, lam nhat mau dung dich nuéc bromine).
- D tac dung voi B thu duge két tua tring E. Mic khac, D tac dung véi dung dich AgNO; tao thanh két
tha tring.
Hay tim A, B, C,D, E, F, G va viét phuong trinh héa hoc cia cac phan ng xay ra
Hudéng dan giai
A: Ba(HCO:s), B: KHSO, C: K5SOs; hoac KHSO:; D: BaCl, E: BaSO,
F: CO, G: SO,
Ba(HCO3)2 + 2KHSO4 — BaSO4 + KzSO4 + 2C02 + 2H20
THI1: K»SO; +2KHSO, — K,SO4 + SO, + 2H,0
TH2: KHSO3 + KI‘ISO4 - KzSO4 + SOz + 2H20
BaCl, + 2KHSO,; — BaSO, + K,SO4 + 2HCI
BaCl, + 2AgNO; — Ba(NOs), +2AgCl
Céu 3: (Trich dé thi chuyén hod Cin Tho, nim hoc 2023-2024)

RCl .mH,O

Hoa tan hoan toan 9,66 gam tinh thé mudi vao nudce, thu dugce dung dich A. Cho luong du

dung dich AgNO, vao A, sau khi phan ng xay ra hoan toan, thu dugc 17,22 gam két tha tring. Biét: kim
loai R ¢6 hoa tri khong d6i va trong tinh thé mudi, R chiém 11,18% vé khdi luong. Xéc dinh cong thirc
ctia tinh thé mudi.
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Huéng din giai
RCl, + AgNO; ~ nAgCl + R(NO3),

0,12/n 0,12
0,12
Do mno =Npe, =
n
9,
= }.'II RCl mH, 0 =- 00 n :SD-SH
o 0,12
"R = R *100 =11,18
80, 35n

= n =3,R =27:m =0
Vay cong thirc ciia mudi 1a AICL;.6H,O
Céu 4: (Trich dé thi chuyén hod Dic Nong, niam hoc 2023-2024)
Cho hdn hop X gom KHSO; va K,CO; vao dung dich HCI 14y du, sau phan tmg thu dugc hdn hop khi Y
c6 ti khéi hoi so v6i H, bang 24,5. Hon hop khi Y 1am mat mau vira du 50 ml dung dich bromine 1M.
Tinh khéi luong hdn hop X.
Huéng din giai

KHSO3 + HCIl - KCIl + SOz + HzO

K>COs; + 2HCI — 2KCl1 + CO, + H,O

SOz + BI'z + HQO - H2804 + 2HBr

0,05 0,05 (mol)
64 *0,05 + 44x =49 * (0,05 +x) = x =0,15
JI]KH"&U- :I:I'[:]'E
o = m, =26, 7gam
n, ., =0,15 x £

K, 0,
Cau 5: (Trich dé thi chuyén hoda KHTN Ha Ngi, ndm hoc 2023-2024) ’
Trong cong nghiép, nguoi ta co thé diéu ché Na,CO; va CaCl, tir chat dau la muoi an, dé voi va chi str
dung thém tac nhan H,O, NH3, nhiét d (phuong phap Solvay) thong qua 4 phan ng (khong theo thir tu)
dudi day:

A @iy T B +NaCl paonoy + X — — NaHCOs| +D (1)
E7 7 F+Awm (2)
F+D~ 7 G+Bt+X (3)
NaHCO; = 7 H+ A @y + X 4)

a. Hoan thanh cac phuong trinh phan tmg héa hoc trén, c6 ghi 1d cac diéu kién can thiét. Cho biét:
NaHCO; ¢6 d6 tan kha nho, c6 thé két tua, tach ra khoi hon hop phan ing trong diéu kién & (1).
b. Trinh bay vén tit phuong phap diéu ché Na,CO; va CaCl, theo quy trinh trén.
c. Giai thich tai sao quy trinh Solvay mé ta & trén khong tiéu ton NH; va khong thai khi CO, ra moi
truong?

Huéng din giai

Tir (4) NaHCO; — — Na,CO; + CO; + H,0

A X
(2) = E: CaCOs ; A: CO, F: CaO
CaCO; — — CaO + CO,
(1) A: CO, Khi B 12 NH; X : H,0

Ta c6 phuong trinh: CO, + NaCl + H,O = NaHCO; + NH4Cl
CaO + NH4Cl — CaCl, + 2NH; + H,O (3)
b) Phuong trinh diéu ché Na,CO; va CaCl, 1a
Thuc hién phan tmg (2) — (1) — (4) — (3)
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¢. Quy trinh Solvay mé ta & trén khong tiéu ton NH; va khong thai khi CO, ra méi truong vi 1
NH; vira dugce st dung cho phan tng (1) vira dugc tao ra 2NHj; cho phan ung (3)
Khi CO; tao ra ¢ phan tng (2) 1ap tirc duy tri cho phéan tmg (1) dé diéu ché NaHCO; (véi ti 1& mol
vira du)
Cau 6: (Trich dé thi chuyén hod Binh Dwong, nim hoc 2023-2024)
1. Hoa tan hoan toan hai chat ran X, Y (c6 s6 mol bang nhau, Mx < My) vao nudc thu duoc dung dich Z,
sau d6 1an luot tién hanh céc thi nghiém:
- Thi nghiém 1: Cho dung dich BaCl, du vao V ml dung dich Z, thu dugc n, mol két tia.
- Thi nghiém 2: Cho dung dich NaOH du vao V ml dung dich Z, thu dugc n, mol két toa.
- Thi nghiém 3: Cho dung dich Ba(OH), du vao V ml dung dich Z, thu duoc n; mol két ta. Biét rang cac
phéan Gng x4y ra hoan toan va n,<n;<n;
Lua chon X, Y pht hop v6i két qua tir cac chét sau: Al(SO4)s, AI(NOs)s, CuSO..
Viét phuong trinh héa hoc minh hoa véi X, Y da chon.
2. Hoan thanh so d6 phan tng sau:

N X +NaOH v
S
Ca(HCO;), +Z
+
%O +BaC12
“ ¥

Huéng din giai

1. Vi Z phan img véi dung dich NaOH du thu dugc két tia => Z chira dung dich CuSO4
Vi Z phan tmg véi dung dich NaOH du, Ba(OH)2 du va c6 s6 mol két tiia n2 < n3 => Dung dich
Z chira A12(SO4)3
Viy Z gdm CuSO4 va A12(S04)3
Ma Mx < My
=>X la CuSO4, Y 1a A12(SO4)3
PTHH
BaCl2 +CuS0O4 — BaSO, + CuCl,
3BaCl, + Alz(SO4)3 - 3BaS0O, + 2AI1CI,
8NaOH du + Alz(SO4)3 - 3N3.QSO4 + 2N3A102
2NaOH + CUSO4 e Naz SO4+ Cll(OH)z
4Ba(OH)2 +A12(SO4)3 - 3BaSO4 + Ba(A102)2 + 4H20
Ba(OH), + CuSO4 — BaSO, + Cu(OH),
2. X 1a NaHCO:s
Y la N32CO3
Z 1a Ba(OH),
T 1a BaCO;
PTHH
Ca(HC03)2 +NaOH — C&CO} +NaHCO3+HzO
Ca(HCOs), +2NaOH — CaCO;3 +Na,CO; +2H,0
NaOH + NaHCO; — N32CO3 + HzO
N3.2CO3 +BaC12 — BaCO3 +2N3.C1
N32CO3 +Ba(OH)2 —>2N30H+B3CO3
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Cau 7: (Trich dé thi chuyén hod KHTN Ha Ngi, nam hoc 2023-2024)
Chét rdn A c6 san trong tu nhién dudi dang nhiéu loai khoang khac nhau. Nung néng A ¢ 1100°C 13 phuong
phap dé san xuat lugng 16n chat B. Cho B phan tig vi nude sé duge chat C va toa nhidu nhiét. Trong phong
thi nghiém, dung dich nuéc cua C duoc dung dé phat hién khi D. Khi D dugc st dung trong rat nhiéu loai
nude gidi khat.
a. Viét cac phan tng thé hién cac bién doi hoa hoc ¢ trén.
b. Khi D ¢6 duy tri sy chay khong? Cho vi du cu thé.
c. Thay vi str dung da dé bao quan thyc pham, ngudi ta c6 thé dung chat D ¢ dang ran - “nudc da khod” dé bao
quan thuc phém. Cho biét loi ich cua viéc lam nay
Huéng din giai
a. A: CaCOs B: CaO C: Ca(OH), D: CO,
Khi D ding nhiéu trong nudc giai khat = CO,
Dung dich nudc cta C thuong dé phat hién khi D = C 1a Ca(OH),
B + H,0 — C va téa nhiéu nhiét = B la CaO
Vi khoang chat A nung néng tao ra B = A 1a CaCO;

PTHH
CaCO, —'— Ca0 +CO,
CaO + H,0O — Ca(OH),

COz + Ca(OH)z — C&CO} + Hzo
b. - Khi CO2 (D) khong duy tri sy chay.
- Vi dy: Dung khi CO2 chir chay cho dam chay chét long (xing,dau,...); chat khi ( nhu metan,
axetilen,...), cic dam chay thiét bi dién, chay ring, cic dam chay thong thuong, ...
c. -Loi ich cua viéc bao quan thyc pham bang nudc da kho:

+ Nudc da kho thing hoa & -790C. Mot Kg nude da kho khi bay hoi hap thy luong nhiét gan gap
d6i so voi 1Kg nude da thuong khi tan chay, do d6 c¢o tac dung dong lanh thuc pham tét hon nhiéu
nudc da thudng, gitp ngin can sy phat ctia cac vi sinh vat gdy phan huay thuc pham.

+ Khi thiang hoa, nudc da kho khong dé lai nudc lam w6t thye pham, dong thoi khi CO2 ning, bao
quanh thyc pham, gitp tao ra méi trudng khong oxi, tir d6 tiéu diét hau hét vi khuan xung quanh thyc
pham
Céu 8: (Trich dé thi chuyén hod PTNK TPHCM, niim hoc 2023-2024)

Hoa tan hét 5,33 gam hdn hop gém hai mubi BaCl, va RCI, (kim loai R ¢6 hoa tri khong d6i) vao nudc

duge 200ml gung dich X . Chia X thanh 2 phan bing nhau:

Phén 1: Cho tac dung véi dung dich AgNO;, du thu duogc 4,305 gam két tua.
Phan 2: Cho tac dung véi dung dich H,SO4 loang, du thu duogc 2,33 gam két tua.
Xac dinh tén kim loai R.

Huéng din giai

0., =a(mol)
it n,. =b(mol
at | .
Phan 1:  RCl, + nAgNO; — R(NO;), +n AgCl
a na a na
BaCl, + 2AgNO; — Ba(NO;), +2AgCl
b 2b b 2b

.7 maa=na +2b=0,04
Phan 2: BaCl, + H,SOs — BaSOs +2HCI
b b b

0,03

= n,., =b=0,005= na=003=a=—"—
4 In
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(R +35,5n) 0,03/n + 208 * 0,005 = 2,665

50
= R :?n = R =56;n =3

= R lakim loai Fe
Cau 9: (Trich dé thi chuyén hod Binh Thudn, ndm hoc 2023-2024)
Céc khoang chat Y, Y,, va Y3 1a cac tinh thé trong sudt, khong hut am, déu 1a mubi ngadm nudc cta cling
mot kim loai hoa tri II va mot géc acid. Khi nung dén trén 200 °C, tat ca chung déu chuyén thanh chét Z,
ciing ton tai & dang khoang ty nhién. Khi hoa tan 10 gam Y, va 10 gam Y; vao 100 gam nuéc, thu duoc
dung dich Z c6 ndng d6 10%. Hoa tan tir tir 26,75 gam Y, theo timg lugng nhé vao 100 gam nudc tao
thanh dung dich béo hoa Z ¢ 25°C, khi trén lan dung dich nay vé1 dung dich BaCl, du thu duoc 29,125
gam két tha traing mudi sunfat. Bang cach dun can than Y, dén 63°C c6 thé thu duoc Yo, khéi luong ba
rén sau khi nung chi con lai 85,60% so véi ban ddu. Xac dinh cong thic cac khoang chét Y, Y,, va Y.

Huwéng din giai

Y, : MSO..xH,0 MSOLyH,0 — = dd MSO,
Y, : MSO,.yH,0 MSO; + BaCl, - MCl, + BaSO, (29,125g)
Ys: MSO,.2H;0 MSO,.yH,0 = 850, =0,125
26,75
=214

M +96+ 18y = 0129

= M=118— 18y = y =3, M 64 (Cu)
+ Y1 . CU.SO4.XH20 Y3 CuSO4.ZH20
Phuong trinh
CUSO4.XH20 - CuS0..3H,0 + (X—3) H,O
100% 85,6% 14,4%
M 160+3.18 18.(x- 3)

Cco % 856 14,4
=>x=5 = YI1: CuSO4.5 H20
Vay Y1 : CuSO4 .5H20 Y2 = CuSO4 .3 H20 Y3 = CuS04.7H20

Cau 10: Co 5 1o mét nhan dung 5 dung dich: Na,COs;, KHSO,4, BaCl,, Fe(NO3),, Al(SOs); dugc ki hi¢u
ngéu nhién bang cac chit cai A, B, C, D, E. Thuc hién thi nghiém véi cac dung dich A, B, C, D, E cho
két qua theo bang sau:

MAu thir Thudc thir Hién twong
A - Gidy quy tim - Quy tim hoa d6.
- Mau thit B - Xuat hi¢n két tua trang.
- Gidy quy tim - Quy tim khéng d6i mau.
B - Mau thir C hodc | - Péu xuat hién két tia tring.
D
C - Mau thi D - Xuét hién két tha trang va khi khong mau.
D - M.’Elu thur 4 - Xuét hién k}}i khéng mau.
- Mau thit E - Xuat hién két taa trang.
- Mau thir 4 - Xuat hién khi khong mau dé hoa nau trong khong
E - Dung dich khi.
AgNO; - Xuat hién két tha Ag.

Xac dinh cac dung dich A, B, C, D, E (khong can giai thich); viét phuong trinh héa hoc phan tmg xay ra
trong cac thi nghiém trén.
Huéng din giai
A. KHSO4 B. BaC12 C. Alz(SO4)3
D. NazCO3 E. FC(NO3)2
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BaClz + 2KHSO4 — BaSO4 l, + KQSO4 + 2HC1

3BaClz + Alz(SO4)3 — 2A1C1; + 3BaSO4

AIZ(SO4)3 + 3N32CO3 + 3H20 — 2A1(OH)3 l + 3NaQSO4 + 3C02

2KHSO4 + N32C03 — Nast4 + KzSO4 + COz + HzO

FC(NO3)2 + N8.2CO3 — FeC03 + 2N8N03

9F€(NO3)2 + 12KHSO4 — SFG(NOQz + 2F€2(SO4)3 + 6KZSO4 +3NO + 6H20

FG(NO3)2 +AgNO3 — Ag l, +FC(NO3)3
Céau 11: (Trich dé thi chuyén hod PTNK, niam hoc 2019-2020)
Nhiét phan mot lugng MgCO; sau mot thoi gian thu dugce chat ran A va khi B. Hép thu hét khi B b?mg dung
dich NaOH thu duoc dung dich C. Dung dich C vira tdc dung duogc voi BaCl, vira tac dung dugce voi KOH.
Hoa tan chét ran A bang dung dich H,SO, loang du thu dugc khi B va dung dich D. Xéc dinh thanh phan cua
A, B, C, D va viét phuong trinh héa hoc xay ra.

Huéng din giai

Nhiét phan MgC03

MgCO3 _) MgO + COZ

= Khi B 1a CO2

Khi B (CO2 ) tac dung v6i dung dich NaOH thu dugce dung dich C, Dung dich C vira tdc dung dugc
v6i BaCl, vira tac dung dugc voi KOH = C gdm: Na,CO; va NaHCOs.

2NaOH + COz - N212CO3 + HzO

NaOH + CO, - NaHCO:;

BaCl, + Na,CO; — BaCO; +2NaCl

2KOH + 2NaHCO; — K,CO; + Na,COs + 2H,0

Chét rén A tac dung voi dung dich H,SO, lodng thu dugc khi B (CO2) = A gdm: MgO, MgCO;

MgCO3 + HQSO4 — MgSO4 + COz + HzO

MgO + HzSO4 i MgSO4 + HzO

Dung dich D gom: MgSO, va H,SO, du

Cau 12: (Trich dé thi chuyén hoa TPHCM, nam hoc 2023-2024)
Hay chon 6 dung dich mudi twong ing Ai, Az, Az, Az, Ay, As, Ag img vO1 6 gbc acid khac nhau thoa man
cac diéu kién va hoan thanh phuong trinh hoa hoc theo cac so d6 sau:

a) A, + A,— Co6 khi bay 1én

b) A, + A; — c6 két tua

¢) A, + As — c6 két ta va co khi bay 1én

d) As+ As — ¢ két tua

e) As + Ag — c6 két tna

Huéng din giai

C6 thé chon cac mudi
Ay A, A; A4 As Ag
Na,SO; NaHSO, Ba(HC03)2 Na,CO; Ba(NO3)2 Alz(SO4)3

Nast3 + 2NaHSO4 — 2Na2804 + SOZ + HzO

Na2803 + Ba(HCO3)2 - 2NaHC03 + BaSO3

2NaHSO4 + Ba(HCO3)2—> BaSO4 + 2C02 + 2H20 + Na2804

N3.2CO3 + Ba(NO3)2 - BaC03 + 2N3.NO3

3Ba0\103)2 + Alz(SO4)3 — 3BaSO4 + 2A1(NO3)3
Cau 13: (Trich dé thi chuyén hod Pong Nai, nim hoc 2018-201 9)
Cho 4 dung dich sau: FeCls, MgCl,, Na,COs, MgSO, duoc ki hiéu bang céc chit cii A, B, C, D (khong theo
thi tu & trén). Két qua thu duoc cua cac thi nghiém duge ghi trong bang sau:

Dung dich Héa chit sir dung
’ Dung dich BaCl, Dung dich NaOH
A Tao két tna tring Khéng co két tia
C Khong co két tia Tao két tha tring
D Tao két tha tring Tao két tua tring

a) Xac dinh cac chit A, B, C, D. Biét cac phan Gng xay ra hoan toan.
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b) Néu hién tuong thu duoc va viét cac PTHH xay ra (néu c6) trong cac truong hop sau:
- Cho dung dich A vao dung dich HCI du.
- Cho dung dich AgNO; vao dung dich C.
- Tron 2 dung dich A va B v6i nhau.
Huéng din giai
a) Chat A 1a: Na,COs ; B 1a: FeCls; C 1a: MgCl,; D 1a: MgSO..
N32C03 + BaC12 — 2NaCl + BaC03
MgSO4 + BaC12 — MgClz + BaSO4
MgCl, + 2NaOH — Mg(OH), + 2NaCl
MgSO4 + 2NaOH — Mg(OH)z + NaQSO4
b) Cho dd A vao dd HCI dur thdy c6 khi khéng méau bay ra
Na2C03 + 2HCI — NaCl + COz + Hzo
Cho AgNO; vao dd C thay xuét hién két tia tring
2AgNO; + MgCl, —» 2AgCl + Mg(NOs),
Khi tron 2 dung dich A (Na,COs) va B (FeCls) v&i nhau, xuat hién két tia nau do va co khi
khong mau thoat ra.
3Na,CO; + 2FeCls +3H,O — 2Fe(OH);ll + 3CO,0 + 6NaCl
Céu 14: (Trich dé thi chuyén hod Ha Nam, ndm hoc 2019-2020)
Mubdi Mohr 13 mot mubi kép ngadm 6 phan tir nude duge tao thanh tir hdn hop dong mol Iron (II) sulfate
ngdm 7 phan to nudc va amoni sulfate khan.
(a) Viét phuong trinh hoa hoc clia qua trinh tao thanh mudi Mobhr.
(b) Cho d6 tan ctia mubi Mohr & 20°C 14 26,9 gam/100 gam H,O va & 80°C 14 73,0 gam/100 gam H,O. Tinh
khdi lugng cua céac mudi iron (IT) sulfate ngdm 7 phan tir nudc, amoni sulfate khan va nude can thiét dé tao
thanh dung dich mubi Mohr bio hoa & 80°C, sau khi lam ngudi dung dich nay xudng 20°C dé thu duoc 100
gam mubi Mohr tinh thé va dung dich bao hoa. Gia thiét trong qué trinh két tinh nuéc bay hoi khong dang
ke.
(¢) Mubi Mohr phan (g véi dung dich KMnO, trong méi truong H,SO,. Viét phuong trinh héa hoc va
tinh khdi lugng KMnO,(r) dé phan mg hoan toan véi 100 gam mubi Mohr.
Huwéng din giai
a. Phuong trinh hoa hoc:
FGSO4.7H20 + (NH4)st4 — FGSO4(NH4)QSO46H20 + HzO
b. Chu y: Luong chét thay d6i nhung nong d6 khong doi.
Xét dung dich mubi Mohr bdo hoa ¢ 80°C:

o M o e e m
biat: ."\-_:.'y:’.u NH 150, 6H:0 = g gam; H,0 — b gam
a gam Mu6i Mohr tan trong b gam H,O d¢ tao thanh dung dich bao hoa
73 gam Muoi Mohr tan trong 100gam H,O dé tao thanh dung dich bao hoa
~a2_b 4
73 100 )
Xét dung dich mu6i Mohr bao hoa ¢ 20°C:

mmué Mohr — (a - 100) gam

mdunngCh= (a +b- 100) gam = 1'nH30= (a +b - 100) — (a - 100) =b gam
a-100 _ b
=

=— (1)
26,9 100

Tu (I) va (I1) = a=158,35141 (gam); b=216,91974 (gam).
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_158,35141
=n |-'e5r\1*.-:rn;|;*-:mi.{-u:u_T (le}
Inl-‘-::«;»;h.ﬂ;:u =2?8'%:| IE-.?’ (gﬁm}
158,35141
= 1 mm‘lzm‘=I33.T=53,32 (gam)
my ,=216,91974 (gam)

100

Npco omoso sno=—— (MOl)
N FeS0, {NH, )50, §H.0 307 (
Phuong trinh héa hoc:
10FeSO, + 2KMnO; ; 8H,SOs — 5Fex(SO0s); + 2MnSOs + K,SO, + 8H,O
100 5
—— mo — mol
392
= My, = %.ISS = 8,00 (gam)

Céu 15: (Trich dé thi chuyén hod Péng Nai, nim hoc 2019-2020)
Qua trinh nung mot mubi hidrat & cac nhiét do khac nhau va phﬁn tram khoi lugng chét rin con lai so véi
khéi lugng ban dau (100,00%) duoc cho trong so dd sau:
_mrc_, _safC _ 700’ C
XnH0 ™° X T vz T T MO
100% 87,67% 68,49% 38,36%
Cho biét MO 1a mot oxit cta kim loai M, trong d6 M chiém 71,43% khbi luong, Y va T 1a cac chat khi. Y
chay trong khong khi tao thanh T. Xac dinh cong thirc phan tir cia cic chit trong so dd trén.
Huéng din giai
%om,, M,  TL43 5

%m, 16 100-71,43 2
16%5
=M, =——=40(g/ mol)
Vay MO 1a CaO
56*100
M, ho = =128(g / mol)
XanH,0 38.36 (g
o
M. _146%87,67 _
- 100
146- 128
=n=-———=]
18
146* 68,49
M, =—— =" —100(g / mol)
‘ 100 e

MY = MX - Mz =128 -100 =28 (g/mol)
Vay Y la 1 trong hai khi CO va N,

MT = MZ - MMO =100-56=44 (g/mol)
Vay T 1a CO,, trdosuyra Y 1la CO

Vay so do trén la:

170°C 520°C 700°C
CaCQO4. HQO E— 030204 E— Ca003 —— Cal
—Hs0 —CO —CO0Oa

Cau 16: (Trich dé thi chuyén hod Pa Ning, nim hoc 2023-2024)
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Nhiét phan hoan toan 12,95 gam mudi hydrocarbonate ciia kim loai R (c6 ho4 tri khong ddi trong cac hop
chat) duoc chat ran A, hdn hop khi va hoi (hdn hop B). Dan toan bd B vao binh dung dung dich chira
0,07 mol Ca(OH),, thdy khdi lugng binh ting 5,3 gam va dong thoi co 4 gam két toa.
a) Xéc dinh cong thirc phan tir ctia mudi ban dau.
b) Cho A vao 100 ml dung dich acid H,SO4 0,2M (c6 khdi lugng riéng d= 1,2 g/ml). Tinh nong d6 % ciia
dung dich thu duogc.

Huéng din giai
a. Pt cong thuc cia mudi 1a R(HCOs)n trong d6 R vira 13 ki hiéu, vira 1a nguyén tir khéi caa kim loai, n
la hoa tri cua R; goi x 1a s6 mol R(HCOs)n
Ta c6: x(R + 61n) = 12,95 (¥*)

Phuong trinh phéan tng:
2R(COs3)n  Ry(CO5)y +1nH,0 +nCO, (1)
Cothéxdyra Ry(COs) R,0,+nCO, )
Ca(OH), + CO,  CaCO; + H:0 3)
CO, +CaCO; + H:O  Ca(HCO:3), 4)
Tinh s0 mol CO.:

Xét truong hop chi xay ra (3), khong c¢6 phan ung (4)
ThCO (3) Nco2 — Ncacoz — 0,04 mol

meo2 = 0,04.44 = 1,76g ; muo = 5,3 — 1,76 = 3,54 gam
No = 0,197 > Ncoz (103.1)

Xét truong hop xay ra ca (3) va (4)

Theo (3,4) va bai ra tinh dugc nco, = 0,1

Mmcox= 0,1*44 =4 4; Mo = 5,2 —4,4=0,9 gam
2o = 0,05 mol < nco, nhu vay phai xay ra ca (1) va (3)
nx 0,1
n,, =—=nmx=0,1= x =——
Theo (1) =~ 2 n

Thay vao (*) ta dugc R = 68,5n
Chi thoa mén khin=2 va R =137 (Ba)
Viy cong thirc ban dau cua mu6i la Ba(HCOs), = 0,05 mol
b. Chat ran A 1a BaO
NB.o = 0,05 mol, Ny2s04 = 0,02 mol
Phuong trinh phan ung:
BaO + HZSO4 - BaSO4 + Hzo
0,02 0,02 0,02 (mol)
BaO + H,O Ba(OH),
0,03 0,03 (mol
mgs = 100*1,2 + 0,05 *153 — 0,02 *233 = 122,99 (gam)
*
_ 0037171, 100 =4,17%

oy
CPonion. =5799

Cau 17: (Trich dé thi chuyén hod Ha Tinh, nim hoc 2023-2024)
Hoa tan hét m gam bot Mg vao 100 mL dung dich hdn hop FeCl; 0,2M va CuCl, 0,3M. Sau khi phdn tng
xdy ra hoan toan thu duoc 2,76 gam chat ran. Tinh gi tri m.

Huwéng din giai
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Mg + 2FeCl3 -> MgCla + 2FeCl2 (1)

0,01 0,02 (mol)
Mg + CuCl; -> MgClL + Cu (2)

0,03 0,03 (mol)
Mg + FeCl, -> MgClx+ Fe (3)

0,015 0,015 (mol)

Ta ¢6: ncucrz = 0,3.0,1 = 0,03 mol
nrec3 = 0,2.0,1 = 0,02 mol
Vi phan {mg giira kim loai va dung dich mudi, cho nén phan img sé& xay ra theo thir tw (1)—
(2)— Q)
Trong phan chat ran: mr. = 2,76 — 0,03.64 = 0,84 g — nr. = 0,015 mol.
Ta c6: nmg phan tng = 0,055 mol — mm, =0,055.24 =132 ¢

Céau 18: (Trich dé thi chuyén hod Cin Tho, nim hoc 2023-2024)
Miu quing X c6 thanh phan gém: Na,COs, NaHCO; va H,O. Tién hanh hai thi nghiém sau:
- Thi nghiém 1: Nung 226 gam X dén khéi luong khong ddi. Su phu thudc khéi lwong chét ran (m gam)
thu duoc theo thoi gian (t) dugc biéu dién nhu d6 thi hinh bén.
- Thi nghiém 2: Cho 56,5 gam X tac dung véi dung dich HCI du, sau khi két thuc phan tng thu dugc
12,395 lit khi CO, (¢ dke).
a) Viét phuong trinh hoa hoc xay ra.
b) Tinh thanh phan phan trim vé khi lugng ciia Na,CO; trong quing X.
Huéng din giai
a. Xét thi nghiém 1
NaHCO3 _) N32CO3 + H20+ COz
Xét thi nghiém 2:

NaHCO; + HCI NaCl +CO; +H,O

Na;CO; +2HCl  2NaCl + CO, + H,0

Thi nghiém 1: tai t;: Chat ran chi con Na,COs : Nixacos = 159/106= 1,5 mol
Thi nghiém 2:

56,5 gam X tac dung v61 HCI thu dugc 0,5 mol CO,

226 gam X tac dung véi HCI thu duge 2 mol CO,

Goi s6 mol Na,CO; va NaHCO; trong X lan luotlaavab
‘a+b=2 i

b = { 1 L %4Na,CO, =46,9%

a+_—= L5 | B

Cau 19: (Trich dé thi chuyén hod Binh Dinh, nam hoc 2023-2024)
Nung hon hop gom 25,60 gam bot sulfur va 82,80 gam K,CO; ¢ nhiét d6 cao thu dugc 13,44 lit khi Y, va
hdn hop chét ran X chi gdm hai mudi Y, va Ys. Biét mudi Y, va nguyén t0 potassium lan luot chiém
53,66% va 57,07% khoi luong ctia X. Mudi Y, tao thanh tir hai nguyén té héa hoc. Khbi lwong mol cta
Y5 nho hon 200 gam/mol. Xéac dinh Y1, Ya, Y3 va viét phuong trinh hoa hoc cua phan tmg xay ra.

Hwéng din giai
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25,60 ¢S ” o -
“—> 13,44 lit khi ¥, + X<~ %m . =53,66%;%m . . =53,66%
82,80 g K,CO; Y, 3 trong .
Y,NTHH); M, <200
Miaco, = LI 6mol;ng = 2,60 _ 0,8mol; Y113 CO,, Do, = B4 _6.6mol
= 138 . 22,4

- BTKL: mx = 25,6 + 82,8 - 0,6. 44 =82 gam
- Trong mudi Y2, Y3 ¢ chira nguyén t6 S. Mudi Y2 tao nén tir hai nguyén t6 nén Y3 la K»S.

Y2 (K2S) chiém 53,66% khoi lwong ciia X nén: m,  =53,66%x82=44g;m,;= 82 — 44 = 38 ¢

n, ¢=0,4 mol; ny,,=1,2 mol
n, =0,4mol
nK=O’8m01 BTNTK. S
— Trong Y, ————=——Trong Y, { ng=0,4mol
| ng=0,4mol

n,=0,6mol (m, = 38-0,4.39-0,4.32 g)
Y, : (K,S,0,),; My <200=>Y,:K,S,0,

PTHH :4S+ 3K,CO, ——2K,S + K,S,0, +3CO,

Céu 20: (Trich dé thi chuyén hod Bic Giang, nim hoc 2023-2024)
Mot mau khoang vat X chtra mudi ciia mot kim loai kiém va tap chét tro. Cho 10,0 gam X tac dung v6i dung
dich HCl du thu dugc 1,792 lit khi CO; va 0,96 gam chat ran. Mt khéc, nung nong X dén khéi lugng khong
d6i thu dugc chat ran Y, ¢6 khdi luong bang 73,2% khdi luong ctia X. Lay 10,0 gam Y phan tng v&i dung
dich HCI du thay thoat ra 1,8368 lit khi CO,. Xac dinh  cong thire cua muodi ¢6 trong X.

Huéng din giai

10 gam X + HCldu [ — 0,08 mol CO, + 0,96 g chét rin

—— 7,32¢Y
10gY + HCl du — 0,06 mol CO,

X + HCI du — 0,08 mol CO2 = X ¢6 gbc HCO3- hoidc CO32-
Y M2CO3 — 0,06 mol CO2 — Na2CO3 0,06
‘{ Tap chat 0,69 g

=0.08>n 5, =0.00 _ v \NaHCO3.yNa2CO3.nH20 + tap chét
a. (x+y) =0,08 - {X =y =1 = X: NaHCO3. Na2CO3.nH20
a. (0,5x +y) = 0,06 a=0,04
2NaHCO3 — Na2CO3 + CO2 + H20
Céu 21: (Trich dé thi chuyén hod Binh Dwong, nim hoc 2023—-2024)
Hoa tan hét 17,5 gam hdn hop X gém FeS va FeCOs trong dung dich H,SO, lodng, du, thu dugc dung
dich Y va hdn hop khi Z. Cho hdn hop khi Z di qua dung dich CuSO. du, thu duoc 9,6 gam két taa.
a. Tinh thanh phan phan trim theo khdi luong ctia mdi mudi trong hdn hop X?
b. Cho 26,25 gam hon hop X & trén tan hoan toan vao dung dich H,SO, dic, nong thi duoc V lit
khi SO, (dkc). Tinh gia tri cua V?

n

0.l

Huwéng din giai
a. Phuong trinh hoéa hoc xdy ra

FeS + HySO4 — FeSOs + HoS 1 1)
FCCO3 + HzSO4 - FeSO4 + COQT + Hzo (2)

= Hon hop Z gdm H,S va CO,. Khi cho Z qua dung dich CuSO, du
CuSO, + HsS — CuSL + HSO, 3)
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Theo (1) va (3): npes= ncus = 0,1 mol
Vay phan tram khoi lwong moi chat trong hon hgp X 1a

0,1x88
%FeS = 175 x100=50,286%; %FeSO4= 100 - 50,286 = 49,714%

. 26,25 "
b. Ta thay: 175 1,5 — trong 26,25 gam hon hop X co:

Mes= 8,8x1,5 =13,2 gam; Meeco, = 26,25 - 13,2 =13,05 gam
- Neg= 0,15 mol; Neeco, = 0,1125 mol
Khi hoa tan X vao dung dich H>SO4 dic nong:
2FeS + 10H2S04 gzc . Fex(S04)3 +9S02T + 10H20 4)

2FeCO; + 4H2S04 gze ——> Fex(SO4)s + SO21 +2C0,1 +4H:0  (5)
Theo (4) va (5):

9 1
Vay gid tri cia V 14 0,73125 #24,79 = 18,1277 (lit)

Cau 22: (Trich dé thi hoc sinh giéi mén héa lép 9 tinh Pa Ning, nim hoc 2022-2023)

X 12 mudi acid c6 tén goi 1a baking soda. Y 1a thanh phan chinh ctia mudi an. Z 13 mot acid manh, khong bay
hoi va la mot trong nhiing chit vo co duge san xuit nhiéu nhat hién nay. X tac dung véi dung dich Z tao khi
T. Tinh thé Y tac dung v6i dung dich Z dam dic dun néng thu duge khi R va hdn hop 2 mudi Q va P (Mg <
Mp). Xacdinh X, Y, Z, T,R, Q, P va viét cac phuong trinh hod hoc xay ra.

Huéng din giai
X: NaHCO:s Y: NaCl Z: H,SO4 T: CO,
R: HC1 Q: NaHSO, P: Na,SO,
2NaHCO; + H,SO, — Na2S04 + 2C02 + 2H20

0
NaCl + H2804 — — NaHSO4 + HCl

0
2NaCl + H2804 — — Na2S04 + 2HCI
Céu 23: (Trich dé thi chuyén hod DHSPHN, néim hoc 2023-2024)
Chia 26,88 gam chat MX, thanh 2 phan bang nhau. - Cho phan 1 vao 500ml dung dich NaOH du thu
duoc 5,88 gam M(OH), két tiia va ‘dung dich A. - Cho phan 2 vao 360ml dung dich AgNO; 1M duoc
dung dich B va 22,56 gam AgX két tia. Cho thanh Zn vao dung dich B thu dugc dung dich E, khéi lugng
thanh Zn sau khi 13y ra say kho cén lai ting 1én m gam so véi ban dau (toan bd kim loai thoat ra bam vao
thanh Zn). X4c dinh MX, va tinh gia tri m. (Biét cac phan tmg xay ra hoan toan).
Huéng din giai

Nhém Thaiy: Nguyén Quoc Diing — Tel & Zalo: 0904.599.481 Page 56



Tén Gido Vién Soan: Nguyén Vian Minh Em

MX; +2NaOH _, M(OH)! + 2NaX (1)
MX; +2AgNO; —, 2AgXy +MX, (2)

Theo df% bai, khoi luong moi phan 1a 13,44 gam

Xét phan 1, theo (1) thi:

S 134 1344 588
Macor, = Mxe = Vo ™01 = Ma2x ~ M+ 34
Xét phan 2, gia st AgNOs phan {mg het thi: Nygy = Nggyo,= 0,36 mol
— My = 0,36(108 + X) = 38,88 + 0,36X > 22,56 gam (V¢ ly).

Vay AgNO3 con du sau phan tng.
22,56 2x1344

T 108+X  M+2X
M=64—>M luCu
X=80—- XIuBr
Viy cong thirc cua hop chat 1a CuBrs.

M

Theo (2): Npgx = 2Ny, (1)

Tir (I) va (II) ta duoc: {

2x13’44—012 1
204 0T

_, dung dich B chira: Cu(NOs3)2: 0,06 mol; AgNOs: 0,24 mol
Khi cho Zn vao dung dich B:
Zn+2AgNO;3 5 Zn(NOs3)2 +2Ag (3)
Zn+ Cu(NO3)2 —» Zn(NOs): + Cu (4)

Theo (2): Nagno, prfn ang= 2 Mo, =

|
Theo (3) va (4): Ny, ohfang E Nagno, T Nounoy), = 0,12+ 0,06 = 0,18 mol

— Mz, g = 11,7 gam
Theo (3): I“IAQ= 0,24 mol _, mAg = 25,92 gam;
Theo (4): Ngy= Ngyno,), = 0,06 mol _, Mg, = 3,84 gam.

Viy gia tri cia m la: m = My + Mg, - My, ot ang = 18-06 gam

Céu 24:(Trich dé thi chuyén hod DHSPHN, nim hoc 2023-2024)
Két tinh tir tir 100 gam dd Cu(NOs), thu dugc tinh thé E1. Nung E1 dén khdi luong khong d6i thu dugc
1,6 gam chét ran va 3,24 gam hdn hop khi va hoi. Xac dinh C% cta dd Cu(NOs), va cong thirc hoa hoc
cua El

Huéng din giai

a) Goi cong thirc cia tinh thé 1a Cu(NOs)2.nH20 véi s6 mol x mol
Cu(NO3)2.nH,0 —-— CuO + 2NO; +nH,0 + 1/20;

X X 2x nx 0,5x
m(CuO)=80.x=1,6 x=0,02
=
m(NO, ) +m(H,0)+m(0,) =46.2x+18.nx+32.0,5x = 3,24 n=3
0
E1: Cu(NO3)2.3H20; C%,, x0,), = 0.8, 11%% 100% _ 3 7604
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Cau 25:(T rich dé thi chuyén hod DHSPHN, nim hoc 2023-2024) .
G1 la mot muoi carbonate trung hoa ngdm nudc cua mot kirp loai h(’)a‘ tri I, 1a thanh phan chiph cua khoang
vat thermonatrite dugc tim thay ¢ nhiing vung khi hau kho can, trén bé mat hoac trong cac hoc nui Itra. Hoa
tan 44,64 gam G1 trong 100 gam nudc & 80°C, sau d6 1am lanh xudng 20°C thu dugc 65,78 gam tinh thé G
2 (c6 khoi lugng mol phan tir nho hon 350 g/mol ) va dd K1. Khi thém tur tr 25ml dd chloric acid 36% (khoi
luong riéng 1,18 g/ml ) vao dd K1 thu dugc 102,64 gam dd K2. Cho bay hoi dén khé dd K2 thu dugc 15,21
gam chat rin G3. Bién luan céc trudng hop c6 thé xay ra trong diéu kién bai toan dé xac dinh CTHH cua
G1, G2 va thanh phan cac chat trong G3, K1, K2. i
Hudng dan gidi
a) G1 co6 dang: M>CO;.xH20
Ta thay: m(G2)> m(G1) => G2 la mudi ngdm nude: M2CO3.yH20 (y > x).
m(dd K1) = 100 + 44,64 — 65,78 = 78,86 gam, 1a dung dich chira M>COs chua két tinh
m(ddHCI) =25x1,18 = 29,5( g);n(HCl) =29,5x0,36/36,5=0, 291( 1n01).
Su giam khéi lwong dung dich sau khi thém HCI = 78,86 +29,5-102,64 =5,72( g). 1a do tao thanh
san pham khi CO, => S6 mol CO2 = 5,72: 44:0,13( mol).
Khi cho tir tir HCI vao dung dich M,CO, : cac phan g c6 thé xay ra:
HCl+M,CO, — MCl+MHCO,
HCl+MHCO, — MCl+H,0+CO,
Trueong hop 1: HCI du va G3 1a mudi MCI.
S6 molMCl=2. s6 molCO, =2x0,13 =0,26 mol = M(MC1)=15,21/0,26 =58,5 =M =23(Na)
Vay G3: NaCl )
Dinh luat bao toan s6 mol(M,CO,) :
44,64 65,78
106+18x 106+18y
5 3701,52+1432,08x
555,48 -42,12x

+0,13 = 555,48y =3701,52+1432,08x +42,12xy

X 1 2
¥ 10,0 | ~14,0

x=1y=10(do G2 c6 M<350)
Hoic ¢6 thé xac dinh x nhu sau: 106+18y <350, suy ra:
65,78 65,78 44,64 65,78
106418y~ 350  106+18x 350
=106+18x<140,4= x<1,91
=x=1- y=10
Truong hop 2: HCI hét va G3 gdbm MCL,MHCO, du.
HCI +  M2003 - MClI + MHCO;

+0,13

a mol a mol a mol
HC1 + MHCO; —» MClI + HO + CO;
0,13 mol 0,13 mol 0,13 mol 0,13 mol

S6 mol MCl = s6 mol HCl =0,291 mol

S6 mol MHCO,(sau) =a—0,13=(0,291-0,13)-0,13=0,031 mol

Khéi luong G3 =m(MCI)+m(MHCO, ) =0,291x(M+35,5)+0,031(M+61)=15,21
M=9,3—= loai

G1: Na;CO3.H20; G2: NaxCOs3.10H20; G3: NaCl; K1: NapCO;; K2: HCI va NaCl
Cau 26: (Trich dé thi chuyén hoda Dong Nai, ndm hoc 2023-2024)
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Nung hoan toan CaCOs thu dugc chat ran A1 va chat khi B1. Hoa tan Al vao luong H,O du thu duoc

dung dich A2. Suc khi B1 dén du vao dung dich A2 thu dugc dung dich A3. Cho dung dich A3 tac dung

v6i dung dich A2 tao thanh két tia mau trang. Viét phuong trinh hod hoc ctia cac phan g xay ra.
Hwéng din giai

Al: CaO B1: CO, A2: Ca(OH), A3: Ca(HCO:;3),

CaCO, —'— Ca0 +CO, CaO + H;0 — Ca(OH),
2CO; + Ca(OH), — Ca(HCOs), Ca(HCO:s), + Ca(OH), — CaCO; + H,O
Céu 27: (Trich dé thi chuyén hod QHH, nam hoc 2019-2020)
Trinh bay phuong phap tach riéng tung mudi ra khoi hdn hop gom CuCl,, BaCl, va AICl; ma khong lam
thay d6i khdi lugng méi mudi. Viét phuong trinh hoa hoc xdy ra (biét rang cac qua trinh: két tia, loc va
tach xay ra hoan toan).

Huwéng din giai
- Hoa tan hoan toan hon hop vao nude, thém dung dich NaOH du vao dung dich thu dugc, loc 1dy két tia
(Cu(OH),) va dung dich nudc loc (NaOH, NaCl, BaCl,, NaAlO,)

2NaOH + CuCl, — — Cu(OH), + 2NaCl
3NaOH + AICl; — — Al(OH); + 3NaCl

NaOH + AI(OH); — 77 NaAlO, + 2H,O

- Léy két tia dem hoa tan hoan toan trong dung dich HCI1 10i ¢d can thi thu duge CuCl,

- Suc khi CO, t6i du vao dung dich thu duge (NaOH, NaCl, BaCl,, NaAlO,), loc ldy két tia (AI(OH);) va
dung dich (NaCl, NaHCOs, Ba(HCO:3),).

2NaOH + CO, — — Na,CO; + H,O
2NaAlO, + CO, +3H,0 — — 2A1(OH)3 + Na,CO;
BaCl, + Na,CO; — — BaCO; + 2NaCl

BaC03 + COz + Hzo ,_ - Ba(HC03)2 .
- Hoa tan hoan toan két tia AI(OH); trong dung dich HCI r61 ¢6 can dung dich thu dugc AlCIs.

AI(OH); + 3HCI — — AICL; + 3H,O ) ) )

- Nung dung dich (NaCl, NaHCO;, Ba(HCOs),) t61 khi khong con xuat hién ket tua, loc két tua den hoa
tan hoan toan trong dung dich HCI r6i c6 can dung dich thu dugc BaCl..

Ba(HCO;), — — BaCO; + CO; + H,0

0

2NaHCO; — — Na,COs + CO, + H,0
Ba(HCO3)2 + Na,CO; — 7 BaCO; + 2NaHCO;

BaCO; + 2HCI — — BaCl, + CO, + H,O
Céu 28: (Trich dé thi chuyén hod QHH, ndm hoc 2019-2020)
Trinh bay phuong phap hoa hoc dé diéu ché timg kim loai tir hdn hop rin gdm: Na,COs, Fe(OH)s, BaCO:s.
Viét cac phuong trinh hoa hoc minh hoa cac phan tng d3 xay ra

Huéng din giai
- Tién hanh hoa tan hdn hop rin gdbm Na,COs, BaCO; va Fe(OH); vao nudc du. Loc 1ay dung dich Na,CO;
, phan chét ran khong tan con lai gdbm BaCO; va Fe(OH)s.
- Thém dung dich HCI du vao dung dich Na,CO;. C6 can dung dich sau phan tng thu dugc NaCl khan roi
thuc hién dién phan néng chay dé thu dugc Na nguyén chat.

Na,CO; + 2HCl — 7= 2NaCl + CO, + H,0.

- INaCly, = T 2Na+Cly ) o
- Nung hén hop rian gém BaCO; va Fe(OH); dén khdi luong khong ddi thu duoc hdn hop san pham gom
BaO va F6203.

BaCO; — — BaO + CO.,.
2Fe(OH); — — Fe,0s + 3H;0.
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- Hoa tan hon hop ran thu dugc vao nude du, tién hanh loc tach lay phan khong tan 1a Fe,Os va phan nude
loc chira Ba(OH),.

BaO+H,O — — Ba(OH)z
- Dbi voi Fe,0;: dan khi H, du di qua Fe,O; nung néng cho dén khi khdi lwong chat rin khong doi, ta thu
duoc Fe nguyén chat,
Fe,O; +3CO 2Fe + 3CO..
- bbi voi dung dich Ba(OH),: thém dung dich HCI du vao dung dich, c6 can dung dich san phérn dé thu
dugc BaCl, khan. Tién hanh dién phan néng chay BaCl, dé thu duoc Ba nguyén chat.

Ba(OH), + 2HCl — — BaCl, + 2H,0.

BaCls — ©— Ba+Cl,
Cau 29: (Trich dé thi chuyén hod Lé Khiét Quing Ngdi, niam hoc 2019-2020)
Cho hdn hop X gdm MgCl,, BaCO; va MgCO;s tac dung vira dit voi m gam dung dich HCI 20%. Sau phan
g thu dugc khi A va dung dich B. Cho dung dich B tac dung v6i dung dich NaOH vira di dén khi phan ting
két thiic thu dugc dung dich C va két tia D. Loc 1dy két tia D dem nung dén khéi luong khong d6i thu duoc
0,6 gam chét ran. Dung dich C dem c6 can thi dugc 3,835 gam mudi khan. Néu cho khi A vao binh chira 500
ml dung dich Ca(OH), 0,02M thi duogc 0,5 gam két tua. Hay tinh khéi luong mdi chét trong hdn hop X va m.
Huéng din giai

- Dya vao dir kién dé bai: khi A 1a CO,, dung dich B chira BaCl, va MgCl,, dung dich C chira BaCl, va
NaCl, két taa D 1a Mg(OH),, chat ran sau khi nung D 1a MgO.

- Vi Nyeo,= 0,01 mol < ne, oy, = 0,005 mol nén phéan tng gifta A v6i dung dich Ca(OH), c6 kha ning

xdy ra 2 truong hop.
- Phuong trinh hoa hoc minh hoa:
BaCOs; +2HCI — — BaCl, + CO; + H,0. (1)
MgCO; +2HClI — 7 MgClL + CO, + H,O. (2)
MgCl, + 2NaOH — — Mg(OH), + 2NaCl. 3)
Mg(OH), — = MgO + H0. )
CO, + Ca(OH), — — CaCOs + H,0. (5)
CO, + CaCO; + H,O — 7 Ca(HCO:3)s. (6)

- Pat x, v, z 1an luot 13 s6 mol ctia MgCl,, BaCl, va MgCOs.
0,6
1, Nptga,
= x + z. Tl phuong trinh (3) va (4), =nuo & x+z= 40 =0,015(I).

- Tir phuong trinh (1): Ngyc,= Npaco, =y.

- Tir phuong trinh (3), nnect = Dvigar,= 2(X + 2).

- Khi d6: Munuéi khan = Mpaci, + Myaer = 208,y + 58,5.2(x +z) © 117x + 208y + 117z = 3,835 (1I).

- Theo phuong trinh (1) va (2): D¢o, =y + z. Phan ing tao két tha xay ra theo 2 truong hop:

e Truong hop 1: lugng CO, sinh ra khong du dé tao luong két tia tdi da, tirc 1a chi xay ra phuong trinh

().

L Dyge
- Sau phan ung (2),

O Khi dé nco2 = nc3c03= 0,005 1’1’101 < y +z= 0,005 (HI)
o Tu (1), (1), (III), giai duoc x = 0,02; y = 0,01; z=-0,005 (v6 i) = loai truong hop 1.
e Trudng hop 2: sau phan tmg (5) con du CO, dé hoa tan 1 lugng két tia, tirc 12 xdy ra 2 phan tng (5)
va (6):
o Khi do: nCaCO3 phan tng \(6\) — 0,01 — 0,005 = 0,005 mol.
o Suy ra: Neo, ng = Dea(OHy, phin ing\5) T Ncaco, phan g6y = 0,01 + 0,005 = 0,015 mol.
Hay: y +z= 0,015 mol (IIT).
o Tu (), (1), (IIT), giai duoc: x =0,01; y = 0,01; z = 0,005.
- Vay, hdon hop X gom 0,01 mol MgCl,, 0,01 mol BaCOs; va 0,005 mol MgCOs. Khi do:
® My, = 0,01.95 = 0,95 gam.
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® Mg,co, = 0,01.197 = 1,97 gam.
® My;ec0, = 0,005.84 = 0,42 gam.
- Tt phuong trinh (1) va (2): nua = 2x + 2z = 0,03 mol.
0,03.36,5.100

- Suy ra: Mgung dich Hel = 20 = 5,475 gam.
Cau 30:(Trich dé thi chuyén hod Hii Dwong, nim hoc 2019-2020
Dung dich X chira hai mudi vé co; trong d6 c¢6 chira goc sulfate. Cho dung dich X tac dung vira dii voi dung
dich Ba(OH), dun néng thu mot khi A, két tia B va dung dich C. Dung dich C tac dung véi lwong du dung
dich AgNO; (trong moi truong HNO;) thu dugc két tia mau trang héa den ngoai anh sang.
Két tia B dem nung néng dén khéi lugng khong d6i dugc a gam chét ran Z. Gia tri ctia a thay d6i tiy theo
luong Ba(OH), dung Néu dung Ba(OH), vira du thi a dat gi tri cuc dai, néu dung Ba(OH), du thi a giam
dan dén gia tri cuc tiéu.
a/ Du doan trong dung dich X ¢6 thé chira nhitng mubi nao? )
b/ Biét rang khi a = 8,01 gam thi Z phan g vira d véi 50 ml dung dich HCI1 1,2M, con lai ba ran ning
6,99 gam. Xac dinh cong thirc hoa hoc hai mudi trong dung dich X

Huwéng dan giai

a. Cho dung dich X tac dung vura du voi dung dich Ba(OH), dun nong thu mot khi A nén A 1a NH3 = dung
dich X c6 mubi amoni (chtra gbc NH, ).
+ Dung dich C tac dung v6i luong du AgNO3 (trong moi truong HNO3) thu dugc két tia mau tring hoa den
ngoai anh sang nén két tia c6 AgCl = dung dich X chtra gbc clorua (C1).
+ Chét rdn Z thay doi tuy theo Ba(OH); dung, néu Ba(OH)2 Vu’a du thi két toa dat gia tri cuc dai, néu dung
Ba(OH), du thi két tua giam dan dén gi4 tri cuc tiéu = chit rin Z chira BaSO4 va dung dich c6 chira mudi
cua kim loai Al hoac Zn.
Tir cac phén tich trén, du doan dung dich X c6 chira mudi clorua, mubi sunfat ctia nhom (hodc kém) va
amoni.

b.
| Baso, : &2 =0,06(mol)
BasSo, BaSO, 333 —D.DL’J maol
kéraB 17— Rén 7 (801 gam ‘“4 O,
+ Ny = 50.10%.1,2 = 0,06 (mol)
+ M40,- 801 - 6,99 = 1,02 gam
Phuong trinh phan ung:
A0, + 2nHCI — 2ACI, + nH,O
0,03
n «0,06 (mol)
1,02
M,, = n =34n
0,03 = OM, + 16n=34n

= Ma=9n = Ma =27 (Al, v6in =3)
= Cong thirc hai mudi can tim la NH4Cl va Al,(SO4); hoac AlICL; va (NH4).SO4
Cau 31: Dot chay hoan toan 12 gam mubi sunfua ctia kim loai R (R ¢6 hod tri II, khong d6i sau cac phan
mg) thu duogc chat rin A va khi B. Hoa tan hét A bang mét luong vira du dung dich H,SO, 24,5% thu duoc
dung dich mubi c6 néng do6 1a 33,33%. Khi lam lanh dung dich mudi xuéng nhiét do thép hon thi c6 mot
lugng tinh thé mubi ngdm nude tach ra, 6 khéi lwong 1 15,625 gam. Phan dung dich bdo hoa con lai co
nong do 1a 22,54%.

Xac dinh R va cong thtrc hod hoc cua mubi ngam nudc nodi trén

Huwéng din giai

Goi CTHH cua mudi sunfua la RS
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0
t

PTHH: 2RS +30, — — 2RO +2S0, (1)
RO +H,SO, — — RSO, +H,0 2)

Dé khong 1am mat tinh tong quat bai toan gia sir RO phan tmg 14 1 mol.

Theo PT (2): "RsO, ~ MH,50, Mro~ H(moD)
98.1
e 100 = 400 {gam)
Khéi luong dung dich H,SO, 1a: 24+
Khoi lugng dung dich sau phan ung: 400 + (R + 16) =416 + R
Nong do % muoi sunfat sau phan ung:
R+96
. 100% = 33.33%
416+R
R + 96 1
= - =
416+R 3
Vay R 12 kim loai Cu, CTHH muéi 1a CuS.

n
nfu5=;—;= 0,125 {mol)

= R =64 (Cu)

Theo PT ( 1,2): "CuS0, = MH,S0, = Pcuo ™ Meus = 0,125 (mol)
0,125.98

0,125.80 + ————.100 =60 (gam)

Khéi lugng dung dich sau phan tmg (2) : 24,5

Khdi lugng dung dich sau khi ha nhiét do:
60- 15,625 =44,375 (gam)
Khéi lugng CuSO, con lai trong dung dich 1a:

225
44,375,222 2 10 (gam)
100

Khéi luong CuSO; trong tinh thé 1a: 0,125.160 — 10 = 10(g)
Khoi luong nudce két tinh: 15,625 - 10 = 5,625(g)

o
Ny o= E =0,3125 (mol)
: 18
n = ﬂ = (0.0625 (mol)
Cus0, = Tgg 04 |
Goi cong thirc mubi ngdm nudc xCuSO,.yH,0 (x,y € N°)

x 00625 |

Taco ¥ 03125 5

Vay cong thirc mudi ngdm nuéc 1a CuS0..5H,0
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