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CHUYEN DE: ACID

PHAN A: LY THUYET
I. KHAI NIEM:

- Phén tir acid gdm c6 mot hay nhiéu nguyén tir hidro lién két véi gbe acid (—Cl, =S, =SO.,
—NO:s), khi phan li trong nudce tao ion H'.

-VD: HCI, HzSO4 , HNO3, H3PO4, CH3COOH ..

- Trong dung dich acid phan li: thanh cac ion duong (cation) va cac ion am (anion).

VD:

Dang ton tai ciia acid trong dung dich
Tén acid Cong thirc héa hoc . Anion
Cation Ao .
(Goc acid)
Hydrochloric acid HCI H" ClI-
Nitric acid HNO; H* NO,
Sulfuric acid H,SO, 2H" SO,
Acetic acid CH;COOH H' CH3COO

- Acid 1a chat dién li nén c6 thé dan dugc dién.
- Céac acid manh: HCIl, HNO3, H2SO4 . . la chat dién li manh. VD: H2SO4 — 2H+ + SO42'
- Cac acid yéu: CH3COOH, HCIO, HF, H2S...1a chit dién li yéu.VD: H,S 2 2H" + S%
II. PHAN LOALI: ¢c6 2 loai:
Acid duoc phan loai du vao mot sb tiéu chi nhu sau:
a. Dua vao tinh chat héa hoc ciia acid
- Acid manh: Acid clohidric HCI, acid sulfuric H,SOs, acid nitric HNOs...
- Acid yéu: Acid sunfuhidric H,S, acid cacbonic H,CO;, acid sunfuro H,SOs, acid nitro HNO, ...
b. Dua vao thanh phan nguyén t6
- Acid khong c6 oxi: HCI, H,S, HBr, HI, HF...
- Acid ¢o oxi: H2SO4, HNO3, H3PO4, H2C03. ..
c. Phan loai khac
- ACld vO CO:; HCI, HQSO4, HNO3 ..
- Acid hiru co: CH;COOH, HCOOH....
1. TEN GOI:
a. Acid khong c6 oxygen:

TEN ACID = HYDRO + TEN PHI KIM + IC + ACID.

VD: - HCI: Hydrochloric acid.

- H,S : Hydrosulfuric acid.
b. Acid cé oxi:
- Acid c6 nhiéu nguyén tir oxygen: (trong do nguyén t6 phi kim dat hoa tri cao nhat)

TEN ACID = TEN PHI KIM + IC + ACID
VD: - HNO:; : Nitric acid.
- H,SO, : Sulfuric acid.
- Acid c¢6 it nguyén tr oxygen (H.SO; va HNOz)
TEN ACID = TEN PHI KIM + OUS + ACID.

VD : - H,SOs;: Sulfurous acid.

- HNO:,: Nitrous acid.
c. Bang tén goi mjt sb acid, gbc acid thu’(:)'ng gap

Acid Tén acid Goc acid Tén goc acid Héa tri goc acid
HCl hydrochloric acid —Cl chloride I
H,S hydrosulfuric acid =S sulfide II

H,SO; sulfurous acid =S0; sulfite II
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HNO; nitric acid —NO; nitrate I
H,SO, sulfuric acid =SS0, sulfate 11
H;PO, phosphoric acid =PO, phosphate 111
CH;COOH | acetic acid CH;COO- acetate I

IV. TINH CHAT HOA HQC CUA ACID:
1. Acid 1am d6i mau chat chi thi: Dung dich acid 1am d6i mau quy tim thanh do.
2. Acid tac dung véi kim loai
- Dung dich acid lodng tic dung dugc véi mot sé kim loai dimg trude H trong diy dudi day
tao thanh mudi va giai phong khi hidro
K, Na, Ba, Ca, Mg, Al, Zn, Fe, Ni, Sn, Pb, H, Cu, Hg, Ag, Pt, Au.
VD:
1. 2HC1 + Fe i FCC12 + Hz
2. 3H2804 (lodng) + 2A1 ad AIQ(SO4)3 + 3H2
Chii y: Acid HNO; va H,SO, ddc tdc dung dwge véi nhiéu kim logi nhung khéng gidi phéng
hidro.
3. Acid tic dung véi base tao thanh muéi va nuéc
VD: H2$O4 + CU(OH)z — CUSO4 + 2H20
- Phan Uing cua acid v6i base duoc goi la phdn wng trung hoa.
4. Acid tiac dung véi oxide base tao thanh mudi va nudrc.
VD: Fe,O; + 6HCI — 2FeCl; + 3H,0
5. Acid tac dung véi mudi tao thanh mudi méi va acid méi.
* Chil y: Phdn iing cia acid v6i mudi chi xay ra khi théa man diéu kién:
- Tao ra khi.(cdc mudi tao ra khi chit yéu la muéi Cacbonat chiva géc COs va mudi sunfit chira
goc SO;
- Tao ra chat rdn (két tua): Béing tinh tan dé xdc dinh chit két tiia
+ VD tao chat Khi:
MgCO3 + 2HC1 — MgClz + C02 T + HQO
N32803 + 2HC1 ad 2N3C1 + SOz T + HzO
+ VD tao chat két taa:
HzSO4 + BaC12 — BaSO4¢ + 2HC1
HCl + AgNO; — AgCl + + HNO;
6. Tinh chat ciia HNO; va H,SO, diic

Chuy:

- Acid HNO; va H,SO, dic tac dung duoc v6i nhiéu kim loai nhung khéng giai phong hidro ma
giai phong khi NO, NO,, SO, tuong tng voi acid.

- Acid HNO; dac, ngudi va H,SO, déc, ngudi khong tac dung dugc véi kim loai Al va Fe.

VD:
Fe+ 4HNO, . ——Fe(NO.), + NO T +2H.,0

Fet+ 0HNO, y ——> Fe(NO,), + 380, T +3H.,0

Al +0H S0, . ——A(50.), +350, T +0 H.0

fad

2Fe+ 0H.50, , ——Fe(50.), +350, T +oH.0

* Acid H,SO, dic 6 tinh hao nwére, khi tan trong nwoc téa niéu nhiét nén cin hru y khi pha
loang acid.

- Thi nghiém: Cho mdt it dudng (hodc bong vai) vao day cbc (hodc dng nghiém) rdi thém tir tir 1
— 2 ml dung dich H2S504 dac vao.

- Hién tuong: Mau trang cla duong chuyén sang mau vang, sau do chuyén sang nau va cudi cliing
thanh mau den xdp bi bot khi day 1én khoi miéng céc.
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- Nhan xét: Chét rdn mau den 1a Cacbon, do H2SO4 tach H20 ra khoi duong. Sau d6 mot phén
C sinh ra lai bi H2SO4 oxi hoa thanh CO2 va SO2 gay sui bot & cde, lam C dang lén khoi miéng
ce.
- PTHH:
C H,0, 100 120 +11H,0
C+2H,50, ——CO, T+280, T+2H,0

V. UNG DUNG CUA MOT SO ACID THONG DUNG
1. Hydrochloric acid (HCI)
- La chit long khong mau.
- Co trong da day cua nguoi va dong vat giup tiéu hoa thirc an.
- C6 nhiéu ing dung nhiéu trong cac nganh cong nghiép nhu:

+ Tay gi thép

+ Tong hop chit hitu co

+ Xt li pH nuéc bé boi.
2. Acetic acid (CH;COOH)
- La chat 16ng khong mau, c6 vi chua.
- Trong giam an co chira acetic acid voi nong do 2 — 5%.
-Ung dung:

+ San xut soi poly (vinyl acetate)

+ Ché blen thuc pham

+ San xuat duoc pham

+ San xuat son.
3. Sulfuric acid (H,SO.)
- La chat 16ng khong mau, khong bay hoi, sanh nhu dau in, ning gan gap hai 1an nudc.
- Sulfuric acid tan v6 han trong nudc va toa rat nhiéu nhiét.
Lueu y: Tuyét d6i khong tu y pha lodng dung dich sulfuric acid dic.
- Ung dung:

+ San xuit phdm nhudém

+ San xuét gidy, to soi.

+ San xuat son.

+ San xuat chat déo.

+ San xuat chat tiy rua.

+ San xuét phan bon
3.1. San xuét acid H,SO.:

- Trong cong nghiép acid H,SO, dugc san Xuat tr S bang 3 cong doan theo so d6 sau:
5550, » SO, —— H, S0,

- PTHH:
5S40, —— S0,
250, + 0, ———= 21850,

)+ H.O0—— H.50,

PHAN B: BAI TAP PHAN DANG ] ]
DANG 1: TOAN OXIDE BAZO TAC DUNG VOI ACID
1.1. Cach giai

* PTHH

R.O, +2nHCl ——— 2RCl +nH.0O - O
— |

| FoH L,
R?Oﬁ -I-T'IH?SO_ —:’RQ[SGi}n +nH20."II

=ty

wit) E— Hz-U

uigeli.xyz Trang 3



uigeli.xyz

* Mot s6 cong thirc giai toan thuong gip

- m, iy, =m, Hmy

-n =2n.

H* [aeit) CHodt)

1.2. Bai tap vdn dung (20 cau) .
Caul: (be THPT QG - 2017) Hoa tan hoan toan 3,2 gam mot oxide kim loai can vura dua 40
ml dung dich HCI 2M. Cong thirc cta oxide la

A. MgO. B. Fe,0s. C. CuO. D. Fe;0..
Huwdng dan giai:
TH.: CT oxit: R.O, = R.O, +HCI [{]{}8} e 0., t2H_,, —— H.,0
—— n, . =004 = n, . =004n = M__ =80n=2R +16n = R =32n
—— n=2 = R =64(Cu) = CToxit CuO
Chon C.

Cau2: (P& TN THPT QG - 2021) Hoa tan hoan toan 5,10 gam ALO; trong luong du dung
dich HCI, thu dugc dung dich chira m gam mudi. Gia tri cia m 1a
A. 26,70. B. 21,36. C. 13,35. D. 16,02.

Huéng din giai:

AlLO, (0,05) —"— AICI, (01) —— m,, =1335gam
Chon C.

Cau 3: (P& THPT QG - 2017) Cho 36 gam FeO phan tmg vira du véi dung dich chtra a mol
HCI. Giatricuaa la
A. 1,00. B. 0,50. C. 0,75. D. 1,25.

Ciau4: (Pé TSPH A - 2007) Hoa tan hoan toan 2,81 gam hdn hop gém Fe,0s, MgO, ZnO
trong 500 ml acid H,SO, 0,1M (vira du). Sau phan tng, hdn hop mudi sunfat khan thu
dugc khi ¢ can dung dich c6 khdi lugng 13
A. 6,81 gam. B. 4,81 gam. C. 3,81 gam. D. 5,81 gam.

Cau5: (P& TSPH A - 2013) Cho 25,5 gam hdn hop X gém CuO va Al,O; tan hoan toan trong
dung dich H,SO, lodng, thu dugc dung dich chtra 57,9 gam mudi. Phan trim khéi luong
cua Al,O; trong X 1a
A. 60%. B. 40%. C. 80%. D. 20%.

Ciu 6: (P& TSPH A - 2008) Cho 2,13 gam hén hop X gém ba kim loai Mg, Cu va Al ¢ dang
bot tac dung hoan toan véi oxi thu duoc hon hop Y gém céc oxide c6 khdi luong 3,33
gam. Thé tich dung dich HC1 2M vira du dé phan tmg hét v6i Y 1a
A. 57 ml. B. 50 ml. C. 75 ml D. 90 ml.

Cau7: (P& MH - 2020) Nung 6 gam hdn hop Al va Fe trong khong khi, thu dugc 8,4 gam hon
hop X chi chita cac oxide. Hoa tan hoan toan X can vira di V mol dung dich HCI 1M.
Giatricua Vla
A. 300. B. 200. C. 150. D. 400.

Cau8: (Pé TSCP - 2009) Nung nong 16,8 gam hdn hop géom Au, Ag, Cu, Fe, Zn Vo1 mot
lugng du khi O,, dén khi cac phan Ung xay ra hoan toan, thu dugc 23,2 gam chat ran X.
Thé tich dung dich HCI 2M vira da dé phan tng v6i chat ran X 1a
A. 600 ml. B. 400 ml. C. 800 ml. D. 200 ml.

Ciau9: (Pé THPT QG - 2016) D6t chay 2,15 gam hdn hop gom Zn, Al va Mg trong khi oxi
du, thu dugc 3,43 gam hon hop X. Toan bo X phan tmg vira du véi V ml dung dich HCI
0,5M. Biét cac phan g xay ra hoan toan. Gia trj cia V 1a
A. 160. B. 320. C. 240. D. 480.

Cau 10: (Pé TN THPT - 2020) Nung noéng m gam hdén hop X gom Mg, Al va Cu trong O, du
thu dugc 16,2 gam hdn hop Y gdm cac oxide. Hoa tan hét Y bang luong vira dii dung
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Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:
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dich gdbm HCI 1M va H,SO, 0,5M, thu dugc dung dich chira 43,2 gam hdn hgp mudi
trung hoa. Biét cac phan tng xay ra hoan toan. Gi tri ciia m 1a

A. 9,8. B.9.4. C. 13,0. D. 10,3.

(Pé TN THPT - 2020) Nung néng m gam hdn hop X gom Mg, Al va Cu trong O, du,
thu duoc 15,8 gam hon hop Y gdm céc oxide. Hoa tan hét Y bang luong vira du dung
dich gdbm HC1 1M va H,SO, 0,5M, thu duoc dung dich chira 42,8 gam hén hop mudi
trung hoa. Biét cac phan ng xay ra hoan toan. Gia tricia m la

A. 10,3. B. 8.,3. C. 12,6. D. 9.,4.

(Pé TN THPT - 2020) Hoa tan hét m gam hon hop X gdm MgO, CuO va Fe,O; bang
dung dich HCI, thu duoc dung dich Y. Cho toan bg Y tac dung véi dung dich NaOH du,
thu duoc (m + 3,78) gam két tua. Biét trong X, nguyén t6 oxi chiém 28% khbi luong.
Giatriciam la

A. 12,0. B. 12,8. C. 8,0. D. 19,2.

(Pé TN THPT - 2020) Hoa tan hét m gam hon hop X gom MgO, CuO va Fe,O; bang
dung dich HCI, thu dugc dung dich Y. Cho toan bg Y tac dung véi dung dich NaOH du,
thu duoc (m + 5,4) gam két ta. Biét trong X, nguyén t6 oxi chiém 25% khbi luong. Gia
tri cua m la

A. 9,6. B. 12,8. C. 24,0. D. 19,2.

(Dé Tién Du Bic Ninh — 2021) Hoa tan m gam hdn hop X gom MgO, CuO, Fe,Os
bﬁng dung dich HCI thu dugc dung dich Y. Cho toan by Y tac dung voi dung dich
NaOH du thi thu dugc (m + 8,1) gam két tia. Biét trong X, nguyén td oxi chiém
25,714% vé khoi luong. Gia tri cia m la

A. 31,5. B. 12,0. C. 28,0. D. 29,6.

(Pé TSPH A - 2008) Dé hoa tan hoan toan 2,32 gam hdn hop gdm FeO, Fe;0, va Fe,0;
(trong d6 s6 mol FeO bang s6 mol Fe,0s), can ding vira du V lit dung dich HCI 1M.
Giatricua Vla

A. 0,23. B. 0,18. C. 0,08. D. 0,16.

D6t hdn hop gém 0,4 mol Fe va 0,2 mol Cu trong binh dung khi O,, sau mét thoi gian
thu dugc m gam chat rin. Pem chat rin nay tic dung voi dung dich HCI du, sau khi
phan tng hoan toan co6 3,36 lit khi (dkc) va 6,4 gam kim loai khong tan. Gié tri m 1a

A. 38,4 B. 40,8. C. 41,6. D. 44.8.

Cho 6,72 gam Fe tac dung véi oxi chi thu dugc 9,28 gam hon hgp X chi chira 3 oxide.
Hoa tan X can vira da V ml dung dich H,SO4 1M (lodng). Gia trj ctia V 1a

A. 120. B. 160. C. 320. D. 80.

Dé hoa tan hoan toan 4,64 gam hdn hgp gom FeO, Fe,0; va Fe;0, (trong d6 s6 mol FeO
bang s6 mol Fe,0s), can vira di V ml dung dich H,SO, IM. Gia tri caa V 1a

A. 160. B. 120. C. 80. D. 240.

(Pé TSPH B - 2008) Cho 9,12 gam hén hop gom FeO, Fe,0s, Fe;0, tic dung véi dung
dich HCI (du). Sau khi cac phan ung xay ra hoan toan, dugc dung dich Y; ¢6 can Y thu
duoc 7,62 gam FeCl, va m gam FeCls. Gia tri ctia m la

A.9,75. B. 8,75. C. 7,80. D. 6,50.

(D& TSCP - 2009) Cho m gam hdn hop X gdbm FeO, Fe,0s, Fe;0, vao mot luong vira dit
dung dich HCI 2M, thu duoc dung dich Y ¢6 ti 18 s6 mol Fe? va Fe* 1a 1: 2. Chia Y
thanh hai phan bang nhau. C6 can phan mot thu dugc m; gam mudi khan. Suc khi clo
(du) vao phan hai, c6 can dung dich sau phan tmg thu dugc m, gam mudi khan. Biét m, —
m; = 0,71. Thé tich dung dich HCI d3 dung 1a

A. 160 ml. B. 320 ml. C. 80 ml. D. 240 ml.

1.3. Pdp an + hudng dan chi tiét
1 2 3 4 5 6 7 8 9 10
C C A A D C A D B A
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11 12 13 14 15 16 17 18 19 20
D A D C C B B C A A
DANG 2: TOAN KIM LOAI TAC DUNG VOI ACID (HCI, H,SO; LOANG)

2.1 Cach giai

* PTHH

R +nHCI ——— RCl_ +0,5nH,
2R +nH,80, —— R,(S0,), +nH,
* Phuong phap

-—2s m, =2n,

BT H _ 3 | _
- " e =M, = Ny =20 00, 5 =0y

BT KL =
- — = il +ma_-&il =M, +mH.-

"M =My +m, =my, +?13nH_.

- mF‘._.I‘:-A:._:'_ =mKL +m£- =mKL +%"HH

2.2. Bai tdp van dung (30 cau)
Cau 1: (Pé TN THPT - 2020) Hoa tan hét 1,68 gam kim loai R (hoa tri II) trong dung dich
H,SO, loang thu dugc 0,07 mol H,. Kim loai R 1a
A. Zn. B. Fe. C. Ba. D. Mg.
Hudéng dén giii:
R +HS50, — RSO, +H.T
B, n, =n, =007/mol - M, =24 —» Mg

Chon D.

Ciu 2: (P& MH - 2020) Hoa tan hoan toan 2.4 gam Mg bang dung dich HCI du, thu duoc V lit
khi H,. Gia tri cia V la
A. 2,24, B. 1,12. C. 3,36. D. 4,48.

Hwéng din giai:

Mg (0,1) +2HCl —— MgCl, +H, (01) =V, =224L
Chon A.

Ciu 3: (Pé THPT QG - 2019) Hoa tan m gam Fe bang dung dich H,SO, lodng (du) thu duoc
2,24 kit khi H,. Gia tri cia m la
A. 2,80. B. 1,12. C. 5,60. D. 2,24.

Ciu 4: (Pé THPT QG - 2019) Hoa tan hoan toan 2,8 gam Fe trong dung dich HCI du, thu
duoc V lit khi H,. Gia tri caa V la
A. 3,36. B. 1,12. C. 6,72. D. 4,48.

Ciu 5: (P& TSCP - 2013) Cho 1,56 gam Cr phan tmg hét voi dung dich H,SO, lodng (du), dun
noéng, thu duoc V ml khi H, (dke). Gia tri cua V 1a
A. 896. B. 336. C. 224. D. 672.

Ciu 6: (P& THPT QG - 2015) Cho 0,5 gam mdt kim loai hoa tri II phan tmg hét voi dung dich
HCI du, thu dugc 0,28 lit H, (dkc). Kim loai d6 1a
A. Ba. B. Mg. C. Ca. D. Sr.

Cau 7: (Dé MH lan II - 2017) Hoa tan hoan toan 5,85 gam bot kim loai M vao dung dich HCI,
thu duoc 7,28 lit khi H, (dkc). Kim loai M 1a
A. Mg. B. AL C. Zn. D. Fe.

Ciu 8: (Pé THPT QG - 2015) Hoa tan hoan toan 6,5 gam Zn bang dung dich H,SO, lodng, thu
duoc V lit H, (dkc). Gia tricua V la
A. 2,24, B. 3,36. C. 1,12 D. 4,48.
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Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:
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(Pé TN THPT QG — 2021) Hoa tan hét m gam Al trong dung dich HCI du, thu dugc
0,21 mol khi H,. Gi4 tri cia m la

A. 4,86. B. 5,67. C. 3,24. D. 3,78.

Hoa tan hoan toan m gam hén hop Mg va MgO vao dung dich HCI du thu duogc 2,24 lit
H, (dkc) va 19,0 gam mudi. Gia tri cia m 13

A. 6,4. B. 4,8. C. 8,0. D. 5,6.

Cho 15 gam hon hop bot kim loai Fe va Cu vao dung dich HCI du, sau khi phan tmg
xay ra hoan toan thu duoc 4,48 lit khi H, va m gam chat ran khong tan. Gia tri cia m 13
A. 6,4. B. 3.8. C.3,2. D. 4,0.

Hoa tan hoan toan kim loai M bang mét lugng vira di dung dich H,SO, 4,9% thu duoc
khi H, va dung dich mudi c6 n6ng d0 5,935%. Kim loai M la

A. Mg. B. Ni. C. Fe. D. Zn.

(Pé TSPH A - 2012) Hoa tan hoan toan 2,43 gam hdn hop gdm Mg va Zn vao mot
lugng vira du dung dich H,SO, loang, sau phan g thu duoc 1,12 lit H, (dkc) va dung
dich X. Khéi lugng mubi trong dung dich X 1a

A. 4,83 gam. B. 5,83 gam. C. 7,33 gam. D. 7,23 gam.

(Pé THPT QG - 2017) Cho 11,7 gam hdn hop Cr va Zn phan tmg hoan toan véi dung
dich HCI du, dun néng, thu duoc dung dich X va 4,48 lit khi H, (dkc). Khdi lugng mubi
trong X la

A. 29,45 gam. B. 33,00 gam. C. 18,60 gam. D. 25,90 gam.

(P& TSPH A - 2007) Cho m gam hdn hop Mg, Al vao 250 ml dung dich X chira hdn
hop acid HCI 1M va acid H,SO, 0,5M, thu duoc 5,32 lit H, (¢ dkc) va dung dich Y (coi
thé tich dung dich khong d6i). Dung dich Y ¢6 pH 1a

A. 1. B. 6. C.7. D. 2.

(Dé TSCP - 2007) Hoa tan hoan toan 3,22 gam hdon hop X gom Fe, Mg va Zn bang mot
lugng vira du dung dich H,SO, loang, thu dugc 1,344 lit hidro (¢ dkc) va dung dich
chtra m gam mubi. Gia trj ctia m 1a

A. 9,52. B. 10,27. C. 8,98. D. 7,25.

(Dé TSCP - 2008) Cho 13,5 gam hdn hop cac kim loai Al, Cr, Fe tac dung véi luong
du dung dich H,SO, lodng néng (trong diéu kién khong co khong khi), thu dugc dung
dich X va 7,84 lit khi H, (6 dkc). C6 can dung dich X (trong diéu kién khong c6 khong
khi) dwoc m gam mudi khan. Gié tri ctia m 1a

A. 48.8. B. 47,1. C.45.5. D. 42,6.

(Dé TSPH A - 2009) Cho 3,68 gam hdn hop gdm Al va Zn tac dung véi mot luong vira
da dd H,SO, 10%, thu duoc 2,24 1it khi H, (& dkc). Khéi luong dung dich thu duoc sau
phén g la

A. 101,48 gam. B. 101,68 gam. C. 97,80 gam. D. 88,20 gam.

Cho 7,36 gam hdn hop gom Al va Zn tac dung véi mot luong vira du dung dich H,SO,
20% thu duoc 4,48 lit khi H, (¢ dkc). Khéi lugng dung dich thu dugc sau phan tng 13
A. 105,36. B. 104,96. C. 105,16. D. 97,80.

(Pé THPT QG - 2017) Cho 1,5 gam hon hop X gdm Al va Mg phan tmg hét v6i dung
dich HCI du, thu duoc 1,68 lit khi H, (dkc). Khdi lugng ciia Mg trong X 14

A. 0,60 gam. B. 0,90 gam. C. 0,42 gam. D. 0,48 gam.

(Pé MH lan I - 2017) Hoa tan hoan toan 13,8 gam hdn hop X gom Al, Fe vao dung
dich H,SO, lodng, thu duoc 10,08 lit khi (dkc). Phan traim vé khdi lugng cua Al trong X
la

A. 58,70%. B. 20,24%. C. 39,13%. D. 76,91%.

(Pé THPT QG - 2017) Cho 11,9 gam hdn hop Zn va Al phan tng vira du véi dung dich
H,S0, lodng, thu dugc m gam mudi trung hoa va 8,96 lit khi H, (dkc). Gia tri cia m 1a
A. 42,6. B. 70,8. C. 50,3. D.51,1.
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Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:
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(Pé MH — 2021) Hoa tan hoan toan 3,9 gam hon hop Al va Mg trong dung dich HCI
du, thu duoc 4,48 lit khi H, va dung dich chira m gam mubi. Gia tri cua m la

A. 11,6. B. 17,7. C. 18,1. D. 18,5.

Hoa tan hoan toan m gam hdn hop gdm Mg va Zn vao mdt lugng vira di dung dich
H,SO, loang, sau phan ung thu duogc 1,12 lit H, (dkc) va dung dich X chua 7,23 gam
mubi. Gia tri cua m la

A. 2,43 gam. B. 3,83 gam. C. 3,33 gam. D. 2,23 gam.

(Dé TSCP - 2012) Hoa tan hoan toan 2,7 gam hdn hop X goém Fe, Cr, Al bang dung
dich HCI du, thu dugc 1,568 lit khi H, (dkc). Mét khéc, cho 2,7 gam X phéan tng hoan
toan v6i khi Cl, du, thu duoc 9,09 gam mudi. Khdi lugng Al trong 2,7 gam X 1a bao
nhiéu?

A. 1,08 gam. B. 0,54 gam. C. 0,81 gam. D. 0,27 gam.

(Dé TSCP - 2007) Hoa tan hoan toan hdn hop X gdm Fe va Mg bang mdt luong vira du
dung dich HCI 20%, thu duogc dung dich Y. Néng dd cua FeCl, trong dung dich Y 1a
15,76%. Nong do phan trim ctiia MgCl, trong dung dich Y 14

A. 24,24%. B. 11,79%. C. 28,21%. D. 15,76%.

(Pé TSPH B - 2010) Hoa tan hoan toan 2,45 gam hdn hop X gdém hai kim loai kiém thd
vao 200 ml dung dich HCI 1,25M, thu dugc dung dich Y chura cac chét tan c6 néng do
mol bang nhau. Hai kim loai trong X 1a

A. Mg va Ca. B. Be va Mg. C. Mg va Sr. D. Be va Ca.

(D& TSCP - 2011) Dé hoa tan hoan toan 6,4 gam hdn hop gdm kim loai R (chi c6 hoa
tr1 II) va oxide cua nd can vira du 400 ml dung dich HC1 1M. Kim loai R 1a

A. Ba. B. Be. C. Mg. D. Ca.

(Dé TSCP - 2008) X 1a kim loai thuéc phan nhém chinh nhom II (hay nhom ITA). Cho
1,7 gam hdn hop gém kim loai X va Zn tac dung véi lugng du dung dich HCI, sinh ra
0,672 lit khi H, (¢ dkc). Mét khac, khi cho 1,9 gam X tac dung véi lugng du dung dich
H,SO, lodng, thi thé tich khi hidro sinh ra chwa dén 1,12 lit (¢ dkc). Kim loai X 1a

A. Ba. B. Sr. C. Mg. D. Ca.

(Pé TN THPT QG —2021) Cho m gam hdn hop X gém Al va CuO vao dung dich chira
0,48 mol HCI. Sau khi cac phan irng x4y ra hoan toan, thu dugc dung dich Y chi chira
mubi, 0,09 mol H, va 13,65 gam kim loai. Gié tri cua m la

A. 17,67. B. 21,18. C. 20,37. D. 27,27.
3.3. Pdp dn + hudng dan chi tiét
1 2 3 4 5 6 7 8 9 10
D A C B D C B A D A
11 12 13 14 15 16 17 18 19 20
B A D D A C B A B A
21 22 23 24 25 26 27 28 29 30
C C C A B B D C D A
DANG 3. TOAN MUOI CACBONAT TAC DUNG VOI ACID
3.1. Cach lam
.'r v 2

a. Cho tir tir acid (H") vao dung dich S )

() H +C0? —— HCO, Vo © oo on

(2)H +HCO, — CO, T +H,0f = "

! , z
b. Cho tir tir dung dich {HC0;; CO; ) vao dung dich acid (H")
(1) 2H* +CO? (x) —— CO, +H.0 (X +y =ng,
| = = nNn_ :N,__ =X:Yy
(2)H +HCO,(y) —— CO, T +H,0/ [ +y=n, co; T e,
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3.2. Bai tap van dung (25 cdu)

Cau l: (Dé TN THPT - 2021) Cho 12,6 gam MgCOs tac dung hét véi dung dich HCI du, thu
duogc V lit khi CO;(dke). Gid tri cua V la
A. 4,48. B. 2,24. C. 3,36. D. 3,7185.

Huwéng din giai:

n MgCO;= 0,15 mol
BTNT C =>nCO,= 0,15 mol => V nCO, = 3,7185 lit
Chon D.

Cau2: (Pé TN THPT - 2021) Cho 10 gam CaCO; tic dung hét v6i dung dich HCI du, thu
dugc V lit khi CO; (dkc). Gid tricua V 1a
A. 3.36. B. 4,48. C.2479. D. 1,12.

Huéng din giai:

n CaCO; = 0,1 mol
BT Ctaco:n CO,=0,1 mol=>V CO,=2,479
Chon C.

Cau 3: Nho tr tr 200 ml dung dich X (K,COs; IM va NaHCO; 0,5M) vao 200 ml dung dich
HCI 2M thu duogc V lit CO, (dkc). Gid tri cua V 1a
A. 4,48. B. 5,376. C. 8,96. D. 4,48.

Ciu 4: (P& MH lan II - 2017) Nho tir tir 62,5 ml dung dich hdn hop Na,CO; 0,08M va KHCO;
0,12M vao 125 ml dung dich HCI 0,1M va khudy déu. Sau cac phan tmg, thu duoc V ml
khi CO; (dkc). Gid trictia V 1a
A. 224, B. 168. C. 280. D. 200.

Cau5: (Pé THPT QG - 2017) Cho 26,8 gam hdn hop KHCO; va NaHCOs tac dung véi dung
dich HCI du, thu dugc 6,72 lit khi (dkc) va dung dich chira m gam mudi. Gia tri cia m
la
A. 19,15. B. 20,75. C. 24,55. D. 30,10.

Ciu 6: (Pé TSPH B - 2008) Cho 1,9 gam hdn hop mudi cacbonat va hidrocacbonat ciia kim
loai kiém M tac dung hét v6i dung dich HCI (du), sinh ra 0,448 lit khi (¢ dkc). Kim loai
M la
A. Na. B. K. C. Rb. D. Li.

Cau7: (Pé TSCP - 2010) Cho 9,125 gam mudi hidrocacbonat phan tng hét véi dung dich
H,SO; (du), thu dugc dung dich chira 7,5 gam mubi sunfat trung hod. Cong thirc cua
mudi hidrocacbonat 13
A. NaHCO:s. B. Ca(HCO:s).. C. Ba(HCO:s),. D. Mg(HCO:3)..

Ciu 8: (Pé TSCP - 2013) Hoa tan hoan toan 20,6 gam hon hop gdm Na,CO; va CaCO; bang
dd HCI du, thu duge V lit khi CO, (dkc) va dung dich chira 22,8 gam hdn hop mudi.
Giatricua VvV la
A. 4,48. B. 1,79. C. 5,60. D. 2,24,

Cau9: Cho 2,96 gam hdon hop Na,CO; va MgCO; tac dung vira du véi dd H,SO,, sau phan tmg
thu dugc 0,672 it CO, (¢ dke). Tong khéi lwong mudi sunfat sinh ra 1a
A. 3,04 gam. B. 4,04 gam. C. 4,03 gam. D. 4,02 gam.

Céiu 10: Cho 30 gam hdn hop 3 mudi gom Na,COs, K,COs;, MgCOs tac dung hét véi dd
H,SO, du thu dugc 5,6 lit CO, (dkc) va dd X. Khéi lugng mudi trong dd X 1a
A. 42 gam. B. 39 gam. C. 34,5gam. D. 48gam.

Céu 11: (Pé TSPH A - 2007) Cho tir tir dung dich chira a mol HCI vao dung dich chira b mol
Na,CO; dong thoi khudy déu, thu dugc V lit khi (¢ dke) va dung dich X. Khi cho du
nudc voi trong vao dung dich X thiy c6 xut hién két tua. Biéu thirc lién hé giira V véi
a, b la:

A. V=224(a-Db). B.V=112(a-b). C V=112(a+b). D.V=224(a+b).
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Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:
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(Pé TSPH A - 2009) Dung dich X chtra hdn hgp géom Na,CO; 1,5M va KHCO; 1M.
Nho tir tir ting giot cho dén hét 200 ml dung dich HCl 1M vao 100 ml dung dich X,
sinh ra V lit khi (¢ dkc). Gid tricua 'V 1a

A. 4,48. B. 1,12. C. 2,24, D. 3,36.

(D& TSPH A - 2010) Nho tir tir timg giot dén hét 30 ml dung dich HC1 1M vao 100 ml
dung dich chira Na,CO; 0,2M va NaHCO; 0,2M, sau phan tmg thu duoc s6 mol CO, 1a
A. 0,020. B. 0,030. C. 0,015. D. 0,010.

Nhé tir tir timg giot dén hét 400 ml dung dich HCI 2M vao 100 ml dung dich hdn hop X
chtra K,CO; 3M va Na,COs 2 M, sau phan g thu duoc V lit khi CO, (dkc). Gia tri cua
Via

A. 5,6. B. 8,96. C.11,2. D. 6,72.

Nho tur tr dung dich H,SO, loang vao dd X chtra 0,1 mol Na,COs va 0,2 mol NaHCO;,
thu duoc dung dich Y va 4,48 lit khi (dkc). Tinh khéi luong két tua thu duoc khi cho dd
Ba(OH), du vao dung dich Y?

A. 54,65 gam. B. 46,60 gam. C. 19,70 gam. D. 66,30 gam.

Thém tur tir tung giot 100 ml dung dich chita Na,CO; 1,2M va NaHCO; 0,6M vao 200
ml dung dich HCI 1 M. Sau khi phan rng hoan toan thu dugc dung dich X. Cho dung
dich BaCl, dén du vao X thu dugc m gam két taa. Gia tri cia m 1a

A.9,85. B. 7,88. C. 23,64. D. 11,82.

Cho tir tir 100 ml dung dich HCI 1,5 M vao 0.4 lit dung dich X gém Na,CO; va KHCOs
thu dugc 1,008 lit CO; (dkc) va dung dich Y. Thém dung dich Ba(OH), du vao dung
dich Y thu dugc 29,55 gam két tia. Nong do mol/L cta Na,CO; va KHCOs trong dung
dich X 1an luot 1a

A. 0,0375 M va 0,05M. B. 0,1125M va
0,225M.

C. 0,2625M va 0,225M. D. 0,2625M va
0,1225M.

(Pé THPT QG - 2015) X 1a dd HCI ndng do x mol/l. Y 1a dd Na,COs; nong d6 y mol/l.
Nho tur tr 100 ml X vao 100 ml Y, sau cac phan tng thu dugc V, lit CO, (dkc). Nho tur
tir 100 ml Y vao 100 ml X, sau phan tng thu dugc V, lit CO, (dke). Biét ti 16 V: V, = 4:
7. Tilé x: y bang

A 11: 4. B.11:7. C. 7:5. D. 7:3.

Thém tir tir dén hét 100 ml dung dich X gdm NaHCO; 2M va K,CO; 3M vao 150 ml
dung dich Y chtra HCI 2M va H,SO, 1M, thu dugc dung dich Z. Thém Ba(OH), du va Z
thu duoc m gam két tia. Gia tri ciia m gan nhat voi

A. 59.5. B. 74,5. C. 49,5. D. 24,5.

Dung dich X chtra 0,375 mol K,CO; va 0,3 mol KHCO;. Thém tir tir dung dich chtra
0,525 mol HCI va dung dich X duogc dung dich Y va V lit CO; (dkc). Thém dung dich
nude voi trong du vao Y thay tao thanh m gam két tiia. Gia tri cia V va m 1a:

A. 3,36 1it; 17,5 gam. B. 3,36 lit; 52,5 gam. C. 6,72 lit; 26,25 gam. D. 8.4 lit; 52,5

gam.

Nho tir tir timg giot dén hét 300 ml dung dich HCl 1M vao 100 ml dung dich chua
Na,CO; 2M va NaHCOs 2M, sau phan tmg thu duge khi CO, va dung dich X. Cho dung
dich Ba(OH), du vao dung dich X dén phan tmg hoan toan, thu dugc m gam két tua.

Gia tri cuam la

A. 39.4. B. 59,1. C. 29,55. D. 19,7.

Cho m gam hén hop gém Na,CO; va NaHCOs vao nudc thu duge dung dich X. Cho tir
tr 250 ml dung dich HCI1 1M vao dung dich X thu dugc dung dich Y va 2,24 lit khi CO,
(dkc). Dung dich Y tac dung véi dung dich Ba(OH), du thu dugc 49,25 gam két tua. Gia
tri cua m la
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Cau 23:

Cau 24:

Cau 25:
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A.32,7. B. 33,8. C. 29.6. D. 35,16.

Tron 100 ml dung dich X gom KHCO; 1M va K,COs 1M vao 100 ml dung dich Y gdm
NaHCO; 1M va Na,CO; 1M, thu dugc dung dich Z. Nhé tir tir 100 ml dung dich T gdm
H,SO, 1M va HCI1 1M vao dung dich Z, thu dugc V lit khi CO; (dkc) va dung dich G.
Cho dung dich Ba(OH), t6i du vao dung dich G thu dugc m gam két tia. Gia tri cia m
vaVla

A. 82,4 va224. B. 59,1 va 2,24. C.82,4vas,6. D. 59,1 va 5,6.

Tron 100 ml dung dich A gdm KHCO; 1M va K,CO; 1M vao 100 ml dung dich B gdm
NaHCO; 1M va Na,CO; IM thu duoc dung dich C. Nho tir tir 100 ml dung dich D gém
H,SO, 1M va HC1 1M vao dung dich C thu duoc V lit CO, (dkc) va dung dich E. Cho
dung dich Ba(OH), t¢i du vao dung dich E thi thu dugc m gam két tia. Gia tri cia m va
V lan luot la:

A. 3,4 gam va 5,6 lit. B. 4,3 gam va 1,12 lit.

C. 43 gam va 2,24 lit. D. 82,4 gam va 2,24 lit.

@Pé TSPH B - 2013) Cho 200 ml dung dich Ba(OH), 0,IM vao 300 ml dung dich
NaHCOs; 0,1M, thu dugc dung dich X va két tia Y. Cho tir tir dung dich HC1 0,25M vao
X dén khi bat dau co khi sinh ra thi hét V ml. Biét cac phan tmg déu x4y ra hoan toan.
Giatricua Vla

A. 80. B. 40. C. 160. D. 60.
3.3. Pdp dn + hudng dan chi tiét

1 2 3 4 5 6 7 8 9 10
D C B D A A D A B B
11 12 13 14 15 16 17 18 19 20
A B D D A B C C A B
21 22 23 24 25 26 27 28 29 30
B A A D A

PHAN C: BAI TAP TU CAC PE THI CHON LQC
Cau 1: (Trich dé thi tuyén sinh 16p 10 mén hod hoc (chuyén) tinh Bac Liéu 2024-2025)

Pé hoa tan hoan toan 10,8 gam mdt ocide cua mot kim loai thi can tdi thiéu 147 gam dung
dich H2SO4 (lodng) 10%. Viét phuong trinh dang tong quat ciia ocide vi va xac dinh cong thirc
hoa hoc cua oxide trén.

Giai

n H2S04=0,15 (mol)

CTTQ cua Ocide : MxOy

PTTQ: 2MxOy+2yH2S04—xM2(S04)2y/x+2yH20
=>n MxOy= 0,15/y (mol)

=> M MxOy=72y (g/mol)

=> x.M=72y-16y=56y (g/mol)

=>v01 x=1 y=1 thi MxOy la FeO

Cau 2: (Trich dé thi tuyén sinh 16p 10 mén hod hoc (chuyén) tinh Ha Nam 2024-2025)

Cho 9 gam ocide cua kim loai R tac dung vira du voi dung dich H2SO412,5% thu dugc
dung dich chira mot mudi c6 ndng d6 17,757% (dung dich A ). Lam lanh dung dich A thiy c6
6,95 gam chat rin X tach ra, phan dung dich bio hoa c6 ndng d6 15,19% (dung dich B ). Xac
dinh kim loai R va cong thuc chét ran X.

Giai

nR20n = x--->x(2R + 16n) =9 (1)
R20n + nH2S04 -> R2(SO4)n + nH20
X >Xn >Xmmmmmmmm e >Xn
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mR2(SO4)n = x(2R + 96n) = 17,757%(9 + 98nx/12,5%)
->x(2R - 43,215n) = 1,598 (2)
(1)/(2) > (2R + 16n)/(2R - 43,215n) = 5,632
>R =28n
->n=2,R=56:R1aFe
nH2S0O4 = nFeSO4 = nFeO = 0,125
mddA =9 +0,125.98/12,5% = 107 gam
nFeSO4 trong B = 15,19%(107 - 6,95)/152 = 0,1
->nFeS04.H20 = 0,125 - 0,1 = 0,025
->MX =18k + 152 = 6,95/0,025 ->
k=7
> X la FeSO4.7H20
Céu 3: (Trich dé thi tuyén sinh 16p 10 mén hod hoc (chuyén) truong DH KHTN Hué 2024-2025)
A va B 1a hai dung dich HCl c6 néng dd khéac nhau. Dung dich tao thanh khi tron V1 lit A
v6i V2 lit B tac dung vira du véi 5,304 gam hdn hop kim loai gdm Fe, Al va Cu thu duoc dung
dich C, chat ran khong tan D va giai phong 1,0752 lit khi H2 & dktc. Dbt chay hoan toan D trong
khong khi rdi hoa tan bang dung dich HCI thi ciing can luong dung dich HCI nhu trén. Biét V1 +
V2 = 0,156 lit, ndng d6 ctia B gip 4 1an ctia A va 12V2 lit dung dich B hoa tan vira hét 1/6 luong
Fe trong hdn hop. (a) Tinh % khdi lugng mdi kim loai trong hdn hop. (b) Tinh ndng d6 mol/lit
cua dung dich A va dung dich B.
Giai
a)2 HCI + Fe -> FeCI2 + H2
2X. X. X. 2x
6 HCI + 2 AI -> 2 AICI3 + 3 H2
3y. y. 1,5y
=>x+ 1,5y =0,048 (1)
2Cu+02-t->2CuO
CuO + 2 HCI -> CuCI2 + H2
nCu=nH2 = 0,048 (mol)
=>mCu = 64. 0,048 = 3,072 (g)
= %Cu =57,9%
=>mPFe, Al=2,232 g
=>56x + 27y =2,232 (2) tu (1), (2)
=>x= 0,036 => %Fe = 38%
=% Al=4,1%
b. Goi nHCl trong B =n2 mol;
nHCI trong A =nl mol
CMA=aM
=CMB=4aM
1/6 mol Fe = 0,006 mol
2 HCI + Fe -> FeCl2 + H2
0,012...0,006
=>n2 = 0,024 lai c6 nHCI =2 nH2 = 0,048.2 = 0,096 (mol)
=>n_1=0,072 mol
V1=0,072/a
ma V1+V2=0,156 lit V2 = 0,024/4a
=>a=0,54a=2=>CM A=0,5MCM B=2M
Cau 4 (Trich dé thi tuyén sinh 16p 10 mén hod hoc (chuyén) trieong DH KHTN Hué 2024-2025)
Chia m gam hdn hop A gom FeCO3, CaCO3, Na2CO3 thanh hai phan bang nhau:
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th‘m 1: Hoa tan hoan toan h6n hop A béng dung dich H2S04 déc nong du thu dugc hdn hop
mudi sunfat c¢6 khéi lugng gap 283/183 1an khéi lwong mudi cacbonate di phan tng, dong thoi
thoat ra V lit (dktc) hon hop X gdm hai khi khéng mau, trong d6 c¢6 mot khi ¢6 mui xbc. Hon hop
khi X thu duoc 1am mat mau vira di 30ml dung dich KMnO4 1M.

Phan 2: Nung hdn hop A trong khong khi dén khdi luong khong doi, dé ngudi thu duge m1 gam
chat ran B. Cho tir tir hdn hop B vao nuée du, khudy déu thu duge m2 gam chét rin D va dung
dich E. Nho tir tir dung dich HCI 0,5M vao dung dich E cho dén khi vira xuat hién bot khi thi thé
tich dung dich HCI da dung 1a 300ml.

Tinh V, m1, m2, m. Gia thiét cac phan tmg xay ra hoan toan.

Giai

M&i phan gom FeCO3 (a), CaCO3 (b), Na2CO3 (c)

Phan 1:

400a/2 + 136b + 142¢c = 283(116a + 100b + 106¢)/183 (1)

nKMnO4 = 0,03, bao toan electron: a = 0,03.5 (2)

B gom Fe203 (0,5a), CaO (b), Na2CO3 (c)

D gdm Fe203 (0,5a), CaCO3 (b)

E chtra NaOH (2b) va Na2CO3 (c - b)

Bot khi xuét hién khi:

nHCI=2b + (¢ -b)=0,15 (3)

(H(2)(3) >a=0,15;b=0,06; c=0,09

nS0O2=0,5a=0,075;nCO2=a+b+c=0,3

>V =2_84lit

ml =mB =160.0,5a + 56b + 106¢c = 24,9

m2 =mD = 160.0,5a + 100b = 18

m = 2(116a + 100b + 106c) = 65,88

Cau 5: (Trich dé thi tuyén sinh 16p 10 mén hod hoc (chuyén) Quang Tri 2024-2025)

Trong phong thi nghiém c6 cac dung cy, hoa chét 13 can, 6ng nghiém, binh chia do, éng
hut, nude cat va dung dich H>SO4 98% c6 khéi lugng riéng D = 1,84 (g/mL). Hay tinh toan va
trinh bay cach pha ché 0,5 lit dung dich H,SO4 1M
Giai:

S6 mol H2S04 c6 trong 500 mL dung dich H2SO4 ndng d6 1 M:
nH2S04=CM.V=1.0,5=0,5(mol).

Khéi lugng H2SO04 can lay:

mH2S04=nH2S04.MH2S04=0,5.98=49(g).

Khoéi lugng dung dich H2SO4 98% can lay:

mdd=mH2S04.100/C%=49.100/98=50(g).

Thé tich dung dich H2SO4 98% can lay:

V=m/D=50/1,84=27,174mL~27,2mL.

Cach pha:

Budc 1: Dung 6ng dong ldy 27,2 mL dung dich H2SO4 98%.

Budc 2: Lay khoang 250 mL nudc vao cde (c6 gisi han do 16n hon hodc bang 500 ml).

Budc 3: Rot tir tir 27,2 mL dung dich H2S04 98% (di 14y & bude 1) vao coc nude. Cha y: khong
duoc lam nguoc lai la dd nuée vao sulfuric acid dac). Khqu déu dung dich thu duoc.

Budc 4: Thém tir tir nude vao cde dung dich trong bude 3 cho dén khi duge 500 mL.

Cau 6: (Trich dé thi tuyén sinh I6p 10 mén hod hoc (chuyén) Qudang Tri 2024-2025)

Cho m gam hén hop X gébm NaOH, Na,COs, CaCOs, Ca(OH), tac dung hét v6i dung dich HCI
du, thu duoc 3,36 lit (dktc) khi CO, va dung dich Y. C6 can Y, thu dugc 18,72 gam NaCl va 8,88
gam CaCl,. Viét phuong trinh héa hoc ciia cic phan ting xay ra va tim gia tri ciia m.

Giai

PTHH:
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2HCI1 + Na2CO3 -> 2NaCl + CO2 + H20 (1)
2HCI + CaCO3 CaCI2 + CO2 + H20 (2)
HCI + NaOH -> NaCl + H20 (3)
2HCI + Ca(OH)2 -> CaCl2 + 2H20 (4)
S6 mol co2 :0,15 (mol)
S mol NaCl: 0,32 (mol)
S6 mol CaCl2 : 0,08 (mol)
Do s6 mol c02=0,15 mol Btnt C =>n CO3 2- trong x= 0,15 (mol)
=> 56 mol OH- trong x =0,18 (mol)
BTNT NavaCa= X gém 0,32 mol Na; 0,08 mol Ca; 0,18 mol OH-; 0,15 mol CO3 2- =>m
X=22,62 (g)
Cau 7: (Trich dé thi tuyén sinh 16p 10 mon hod hoc (chuyén) Son La 2024-2025)

Acid sulfuric la mot hoa chét c6 tAm quan trong bac nhit trong cac nganh san xuét va doi
song. Mbi nam, thé gl(n can dén hang traim trleu tan Acid sulfuric. Trong cong nghiép, axit
sunfuric dugc san xuat bang phuog phap tiép xuc. Nguyén liu 1a luu huynh (hodc quang pirit
sit), So d6 san xut axit sunfuric tr quang pirit sat nhu sau: FeS2 — SO,—S03 — H2S04.

a. Néu sir dung 15 tin quing pirit sat (chira 80%FeS2, con lai 1a tap chat khong chira luu
huynh) thi san xuat dugc bao nhiéu tin dung dich H2SO4 40% ? Biét hiéu suat chung cho ca qua
trinh 1a 80%.

b. Trong qua trinh san xuit mot lwong nho SO2 bi thoat ra ngoai. Theo tiéu chuin qudc té
quy dinh, néu lwong SO2 vuot qua 30.107-6 mol/m? khong khi thi bi coi 1a khong khi 6 nhiém.
Lay 50 lit khong khi & mot khu vire cso nha may va tién hanh phan tich thiy c6 0,0012 mg SO2.
Hay xac dinh xem khu vuc nha may do c6 bi 6 nhiém hay khong?

c. O giai doan cubi cung, luu huynh trioxit dugc hap thu bang H2S04 dic, tao ra oleum
(hdn hop cac axit ¢ cong thirc chung dang H,SO, nSO3 ). Sau d6 pha lodng oleum vao nudc thu
duogc dung dich Acid sulfuric. bé x4c dinh cong thirc ciia mot loai oleum, tién hanh pha loang
8,36 gam oleum vao nudc thanh 1,0 lit dung dich Acid sulfuric trung hoa 10ml dung dich axit
nay bang dung dich NaOHO,1M thi thiy thé tich dung dich NaOH can dung 13 20ml. Xac dinh
cong thurc ciia oleum trén.

Giai
(a) Khéi luong luu huynh c6 trong quing =80%.15.64/120=6,4 (t4n)

do hiéu xuét chung ctia ca qu4 trinh 1a 80%

BTNT S=> Khdi luong luu huynh c6 trong H2S04=6,4.0,8=5,12 (tén)

=> khdi lugng H2SO4= 15,68 (tan)

=> khoéi lugng dung dich H2SO04 40%=39,2 (tan)

(b)
0.0012.107
Ngp, = —-1.8?5.10'5(11191)
64
Nong do ctia SO2 trong 50 lit khong khi 1a
1.875.10°  _ __ . 3
Cygo, = —————=3.75.10" (mol / m”)
50.10°

Luong SO2 chua vuot qua quy dinh nhu vay thanh phd khong bi 6 nhiém SO2
(c) S6 mol NaOH duoc sir dung dé trung hoa 1ml dung dich axit =0,002 (mol)

BTNT Na => n Na2S04= 0,001 (mol)
=> CM dung dich H2S04=0,001/0,01 =1 M
=>4 mol H2SO4 trong 1 1it dung dich 1a 0,1 mol
Pttq : H2SO4.nSO3-+nH20 -> n+1 H2S0O4
BTNT S=>n oleum= 0,1/n+1 (mol)
=> M oleum= 83,6.(n+1) (g/mol)
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=> v0o1 n =4 thi oleum 1a H2S04.4S0O3 thoa man
Cau 8: (Trich dé thi tuyén sinh 16p 10 mén hod hoc (chuyén) Quang Ninh 2024-2025)

1. Dbt chay 6,75 gam bot kim loai M (c6 héa tri khong ddi) trong 1,68 lit khi O, (dktc) dén
khi phan ung két thuc duoc chat rin A. Hoa tan hét A trong dung dich HCI du thu duoc m
gam mubi va 5,04 lit khi H, (dktc).

(d) Tinh gia tri ctia m.

(e) Tim kim loai M.

Giai

CTTQ: MCIx

(d) n 02=0,075 (mol); n H2=0,225 (mol)

Bte M -> M x+ +xe

2H+ +2e-> H2

0,45<-0,45<-0,225

02+ 4e->20 2-

0,075->0,3

Vi téng s6 mol e nhudng bang tong sé mol e nhan
=> x.n M=0,3+0,45=0,75 (mol)

Ma cttq ctia mudi 1a MClx=>n Cl- (MClx)=0,75 mol
=>m MCIx =0,75.35,5+6,75=33,375 (g)

(€)S6 mol cia M =0,75/x (mol)

=> M M= 9x (g/mol)

=> v&i x=3 thi M 1a Al

Cau 9: (Trich dé thi tuyén sinh 16p 10 mén hod hoc (chuyén) Nguyén Trai Hai Dwong 2024-
2025)

Mot doan day sat, dong ndi v6i nhau dé ngoai trdi mot thoi gian dai bi han gi tao hdn hop X
c6 thanh phan gém Fe, Fe,0s, FeCO;, Cu, Cu(OH),. Chia 13,76 gam X thanh 2 phan bang nhau.
Thuc hi¢n céc thi nghiém:

- Cho phan 1 tac dung véi lugng du dung dich HCI lodng thu dugc 1,568 lit hdn hop khi Y gom 2
khi c6 ti khéi hoi so véimetan bang 0,5 Vf dung dich Z. Cho luong du dung dich NaOH vao dung
dich Z, loc lay két tia nung dén khéi lwong khong d6i thu duoc 7,2 gam chit rin.
- Hoa tan phan 2 trong luong vira du, t6i da 0,19 mol H,SO, dic, nong thu duoc 1,792 lit khi T
g6m 2 khi (trong d6 c¢6 SO,) dung dich thu dugc chi chira mudi trung hoa.
Xac dinh phéan trim theo khi lwong ctia Cu(OH),trong X.
Giai
Phan 1 + HCI -> Khi gdm CO2 (0,01) va H2 (0,06)
Quy d6i mdi phan thanh Fe (a), Cu (b), O (c), CO2 (0,01) H20 (d)
m mdi phan = 56a + 64b + 16¢ + 18d + 0,01.44 = 13,76/2 (1)
m oxit = 160a/2 + 80b = 7,2 (2)
Phéan 2 + H2SO4 Khi gébm CO2 (0,01) va SO2 (0,07)
Béo toan electron: 3a+ 2b =2c¢ + 0,07.2 (3)
Béao toan S: 1,5a+b + 0,07=0,19 (4)
(H(2)(3)(4) > a=10,06;b=0,03; c=0,05,d=0,02
-> %Cu(OH)2 =98.2d/13,76 = 28,49%
Cau 10: Trich dé thi tuyén sinh 16p 10 mén hod hoc (chuyén) Thira Thién Hué 2024-2025
Mot hdn hop X gom FeO, Fe,0s, Fe;04, Fe(OH)s, FeCOs. Chia hdn hop X thanh hai phan.
- Hoa tan hét phan mot trong 65,7 gam dung dich HCI 20% (vira du), thu duoc dung dich
Y va 0,224 lit khi. C6 can dung dich Y thu duoc mudi khan Z.
- Phan hai cho tac dung vé6i dung dich H,SO, dic (liy du 20,84% so véi lugng phan tmg)
dun nong dén phan mg hoan toan thu dugc dung dich A va 1,792 lit hdn hop khi B gom CO; va
SO, (SO, 1a san pham khir duy nhat) c6 ti khéi so voi H, bang 29,5. Cho tir tir dung dich Ba(OH),
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dén du vao A, thu dugc két tia D. Nung D trong khong khi dén khdi lugng khong doi, thu duoc
m gam chét ran E. Tinh % khdi lugng méi mudi ¢é trong Z va tinh m gam chét rén E.
Biét rang cac phan tmg xay ra hoan toan, cac khi do & diéu kién tiéu chuén.

Giai

Xét phan 1:

S6 mol HC1=0,36 (mol)

S6 mol CO2=0,01 (mol)

Do phan ung vira du nén theo dinh luat bao toan dién tich

2nFe2+ + 3nFe3+= 0,36 mol

Xeét phe‘m 2

Tir so do dudng chéo ra s6 mol s02=0,06 (mol), s6 mol co2 =0,02

=> luong X & phan 2 gip 2 lan luong ¢ phan 1

=>2n SO4 2- trong Fe2(S0O4)3= 0,36.2 +0,06.2

=>n SO4 2- trong Fe(2S04)3=0,42 (mol)=> n Fe2(S04)3=0,14 (mol)

=> lugng H2SO4 phan tng = n SO4 2- trong Fe(25S04)3 + n SO2=0,42+0,06=0,48 (mol)

=>n H2S04 ban dau=0,58 (mol)

Do ns02=0,06 mol=> n s042- trong dung dich =0,52 mol

=>n BaS04=0,46 (mol)

BTNT Fe => n Fe203 =0,14 (mol)

=>m= (,46x233+0,14x160=129,58 (g)

Do khi pu H2SO4 @ t* thi xut hién 0,06 mol so2

=> phan 2 ¢6 0,12 mol Fe2+ ma phan 2 gap doi phan 1

=>phan 1 ¢6 0,06 mol Fe 2+

=>phan 1 ¢c6 0,08 mol Fe 3+

=>m Z=20,26 (g)

=> %m FeCl2=36,954%

%m FeCl3=63,046%

Cau 11: Hon hop X gom Al va Fe,O,. Trong phong thi nghiém, tién hanh phan tng nhiét nhom
m gam hén hogp X trong diéu kién khong c6 khong khi dén khi phan mg xay ra hoan toan thu
dugc hdn hop Y. Chia Y thanh 2 phan:

- Phan 1 cho tac dung voi dung dich NaOH lodng du, sau phan tng thu dugc 1,008 lit H, (dktc)
va con lai 5,04 gam chit ran khong tan.

- Phan 2 ¢6 khéi luong 1a 31,32 gam, cho tac dung v6i dung dich H>SO,4 dac nong, du, sau phan
ung thu duogc 12,096 lit SO, (dktc).

Tinh m va x4c dinh cong thirc clia oxit sat.

-Giai----

Xét TN1

S6 mol H2=0,045 (mol)

=>n Al =0,03 (mol)

=> Al du => chit rin 1a Fe=> n Fe = 0,09 (mol)

->n Al du/n Fe =1/3 (1)
Xét TN2

m Al+m Fe+ m A1203=31,32 (g) (2)

BTE => 3n Al+3nFe=0,54 .2=1,08(mol) (3)

(1);(2);(3)=> phan 2 chira 0,09 mol Al 0,27mol fe va 0,135 mol AI203

=> cthh cua oxide 1a Fe203

Phén 2 gip 3 1an phan 1 => m = 31,32x4/3=41,76 (g)

Céu 12: Trich dé thi tuyén sinh 16p 10 méon hoa hoc (chuyén) Komtum 2024-2025

Nudc mua thong thuong co pH khoang 5,6 chii yéu do cacbon dioxit hoa tan trong nudc tao

moi truong acid yéu.
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a. Viét phuong trinh hoa hoc dé giai thich pH cia nudc mua.

b. Khi nuéc mua c6 pH nhé hon 5,6 thi goi 1a hién tuong mua axit. Khi X 1a tdc nhan chu
yéu gy mua axit, khi X tao ra do khi thai cdc nha may hodc do nui lira phun trao. Dudi xtic tic
cua ion kim loai trong khoéi bui, khi X bi oxi khong khi oxi héa thanh khi Y, roi Y hoa tan vao
nuéc tao thanh dung dich axit Z, gdy mua axit. Hiy viét cac phwong trinh hoa hoc mé ta qua trinh
hinh thanh mua axit.

-Gidi----
(a)CO2+H20 <=> H2CO3
(b) X: SO2

Y:SO3

Z:H2804

25802 +02---xt--->2S03
SO3+H20-> H2S0O4
Céu 13: Trich dé thi tuyén sinh 16p 10 méon hoa hoc (chuyén) 2024-2025
Cho m gam chit rin A vao dung dich HCI 10%, khqu déu dugce dung dich X, khong théy tao
thanh chat két tia hoic chat khi sinh ra trong qua trinh trén. Nong d6 HCI trong dung dich X 13
6,1%. Trung hoa dung dich X bang dung dich NaOH thu dugc dung dich Y. C6 can dung dich Y
(chi ¢6 nudc bay hoi), thu dugc duy nhat mudi NaCl khan c6 khéi luong 16,03 gam. Tinh gia tri
m.
Giai , , ,
Dung dich cudi cung thu dugc chi c6 NaCl duy nhét, trong qua trinh khong c6 két tia hodc khi dugc sinh ra nén A
¢6 thé 1a Na20, NaOH hoac NaCl.
Truong hop 1: A la Na20

Na20 + 2HCI — 2NaCl + H20

X 2x 2x

NaOH + HCl — NaCl + H20
M y y
Ta co:
(2x +y).58,5=16,03
: (2r+).36,5.100
mp = 621 + (2o ;“151{? 5. 100
e _ b, Ty
= CA(HC) = 755, 355,
Nhu vy ta c6 h¢ phuong trinh

792z + 365y
0,061

+y=z- _ [ =005
0,061.(792z + 365y) — 36,5y =0 y =017
m = 62.0,0508 = 3,15 gam
Truong hop 2: A 1a NaOH
NaOH + HCl — NaCl + H20
Goix,yla ) mol cia A va NaOH thém vao

16,03
— = (), 2T

Tacox+y="0;"
(z4y).36,5.100

mpg = 40x + T = 405x + 36Dy
= C' I\HC” = FI_JE{E = 0,061

Nhu vay ta c6 hé phuong trinh
Y '18.{]3 8

Ir—-—y= SR 5 s, xr =,
0,061.(405x + 365y) — 36,5y = 0 y =0,174

m=40.0,1 =4 gam

Truong hop 3: A 1a NaCl

Goi x, y 12 s6 mol ciia NaCl (A) va HC1 ban dau

Ta co x +y=16,03/58,5=0,274

m B =58,5 +y.36,5.100/10=58,5x+365y

=> ¢% (HCl)= 36,5y/58,5+365y =0,061
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Nhu véy ta c6 hé phuong trinh
x+y=0,274
0,061.(58,5x+365y)-36,,y=0
=>x=0,291

y=0,055
m=58,5.0,219 = 12,81 gam
Céau 14: Trich d& thi HSG Phu Yén 2023-2024
Cho 7,8 g hon hop hai kim loai R hoa tri 2 va nhom tac dung v6i dung dich H2 SO4 loang du khi
phan tng két thuc thu duoc dung dich 2 mudbi ra 8,96 lit khi (dktc)
a) Tinh khdi luong mudi thu dugc va thé tich mudi thu duge dd H2SO4 2M tbi thiéu can dung
b) Xéc dinh R. Biét rang trong hon hop ban dau ti 1& s6 mol R:Al 1a 1:2
Giai
a) m mudi = 46,2 (g)
V H2S04 tbi thiéu = 0,2 (1)

b) R 1a magie

Giai thich cac budc giai:

R +H2S04 — RSO4 + H21 (1)
2A1+ 3H2S04 — AI2(SO4)3 + 3H21 (2)

a) nH2 = 8,96 : 22,4 = 0,4 mol

nH2S0O4 =nH2 = 0,4 mol

Bao toan khéi lugng: mKL + mH2S04 = m mudi + mH2
—>mmudi=7,8+04.98-04.2=462(g)
V H2S04 t6i thiéu = 0,4 : 2=0,2 (1)

b) Goi d6 mol R 1a x

— nAl la 2x

Theo (1): nH2 (1) =nR =x mol

Theo (2): nH2 (2) = 3/2 nAl = 3x mol

nH2 =x + 3x = 0,4 mol

— x=0,1 mol

— nAl =0,2 mol

mKL =mR + mAl
—MR.0,1+27.0,2=7,8

— MR =24

— R 1a magie

Céu 15: Trich dé thi tuyén sinh 16p 10 méon hoa hoc (chuyén) 2024-2025

Nung hdn hgp gom bdt nhém va luu huynh trong binh kin (khong c6 khong khi ) mot thoi gian
dugc chit ran A. Lay chét ran A cho vao dung dich HCI du, sau phan tng thu duoc dung dich B,
chat rin E, hdn hop khi F, con néu cho A vao dung dich NaOH du thu duoc dung dich H, hdn
hop khi F va chéat ran E. Dan F qua dung dich Cu (NO3)2 du, sau phan thu duoc két tia T, phan
khi khéng hap thu vao dung dich dugc dan qua dng chira hdn hop MgO va CuO nung ndng thu
dugc hdn hop chat rin Q. Cho Q vao dung dich H2SO4 lodng, du thay Q tan mot phan, tao thanh
dung dich c6 mau xanh nhat. Hiy cho biét thanh phan cdc chit co trong A, B, E, F, H, Q, T va
viét cac phuong trinh hoa hoc xay ra.

Giai

A: Al, AI2S3, S

B: AICI3, HCI1

E:S

F: H2, H2S

H: NaAlO2, NaOH

T: CuS
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Q: MgO, CuO, Cu
Gidi thich cdc budoc gidi:
2A1+3Sto—AI2S3
241+35—t0A12S3
Chét rin A: Al, A12S3, S
2Al+6HCI—2AICI3+3H21
2A41+6HCI—2AICI3+3H21
AI2S3+6HCI—2AICI3+3H2S1
AI283+6HCI—2AICI3+3H2S5t
B: AICI3, HCI; E: S; F: H2, H2S
2A1+2NaOH+2H20—2NaAlO2+3H21
241+2NaOH+2H20—2NaAlO2+3H21
AlI2S3+H20—AI(OH)3+H2S1
AI2S3+H20—Al(OH)3+H251
Al(OH)3+NaOH—NaAlO2+2H20
Al(OH)3+NaOH—NaAlO2+2H20
H: NaAlO2, NaOH
H2S+Cu(NO3)2—CuS|+2HNO3
H25+Cu(NO3)2—CuS|+2HNO3
T: CuS
H2+CuOto—Cu+H20
H2+CuO—toCu+H20
Q: MgO, CuO, Cu
MgO+H2S04—MgS04+H20
MgO+H2504—MgSO4+H20
CuO+H2S04—CuS0O4+H20
CuO+H2804—CuSO4+H20
Céu 16: trich dé thi HSG TP HCM 2023-2024
Trong phong thi nghiém, dé xéac dinh ham lugng CaCO3 trong vo trimg, nguoi ta tién hanh

thuc nghi¢ém nhu sau: Lay 10,0 gam vo trang kho, nghién nhé roi hoa tan trong 200 mL dung
dich HCI 1,0 M. Loc bo phan tap chat khong tan, thu duoc 200 mL dung dich X. Dé trung hoa hét
HCI du trong 200 mL dung
dich X can vira ¢ 200 mL dung dich NaOH 0,1 M. Gia thiét thanh phan chinh cta vo trimg 1a
CaCO3, cac tap chit khac khong phan tmg voi HCL. Tinh thanh phan % theo khéi luong CaCO3
trong vo trimg.
Giai
V6 trimg tac dung véi dung dich HCI:

nHCI = 0,2.1=0,2 mo
1 CaCO3 + 2HCI — CaClI2 + CO21 + H,0O

a— 2a. —a mol

Dung dich X: HCI du: (0,2 — 2a) mol; CaCl2 : a mol
Trung hoa dung dich X bang NaOH: nNaOH = 0,2.0,1 = 0,02 mol

HCI + NaOH — NaCl + H20

0,02 0,02 mol
nHCI (du) = 0,2-2a =0,02

= a=0,09 mol

%m CaCO3 =0,09.100/10.100% = 90%
Cau 17: Trich & HSG TP HCM 2023-2024

Hdn hop E gém Fe, Cu, Fe304. Cho m gam E tac dung véi dung dich H2SO4 (lodng), thu

dugc dung dich X, 3,04 gam chit rin Y (gém 2 kim loai) va 1,4874 lit H2 (dkc). Dung dich X tac
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dung vtra du voi dung dich chira 0,2 mol Ba(OH)2, loc lay két tia roi nung trong khong khi dén
khdi lugng khong doi, thu duoc m1 gam chat ran Z. Cho Y tac dung véi dung dich H2SO4 dic,
ngudi (du), thu dugc 0,7437 1it SO2

(dke).

a) Viét phuong trinh héa hoc cac phan tng xay ra.

b) Tinh gia tri mu.

¢) Tinh thanh phan % theo khéi lugng ctia kim loai Fe trong E. Biét rang 1 mol khi & diéu kién
chuan (dkc) c6 thé tich 1a 24,79 lit.

Giai

X tac dung voi dung dich H>SO4 loang:
Dat s6 mol cac chat trong X: Fe : amol; Cu : b mol ; Fe;04 : ¢ mol.
Ny, = 1218:; = 0,06 mol
Fe,0, + 4H,SO;, — FeSO, + Fe,(80,); + 4H,0
} c—> 4c c C mol ¢
Fe + H,S0, — FeSO, + H,T
0,06 0,06 0,06 « 0,06 mol
Fe + Fe,(S0,); — 3FeSO,
C «—c— 3c mol
Dung dich X: FeSOj : (4¢ + 0,06) mol; rin Y: Fe du: (a — ¢ — 0,06) mol, Cu : b mo

Mg gy +Me, =My = 56.(a—c—0,06)+64.b=3,04 (I)
Dung dich X tic dung véi dung dich Ba(OH )2 vira di:
FeSO, + Ba(OH), —» BaSO, 1 + Fe(OH), 4
0,2 «—0,2 —» 0,2 0,2 mol
Npego, =4¢+0,06=0,2 = ¢ =0,035 mol (II)
Két tia gom: BaSOs : 0,2 mol; Fe(OH): : 0,2 mol.
Nung két taa trong khong khi:

4Fe(OH), + O, —“ 5 2Fe,0, + 4H,O

02— 0.1 mol
Chit rin Z: BaS0O, : 0,2 mol; Fe20s : 0,1 mol.
m, =My, + Me,o, =233.0,2+160.0,1 = 62,6 gam

Y tac dung von H2504 dic, ngudi, du:

0,7437
Ngn, = =10,03 mol
e 24,79
Cu + 2H,S0,(dac) — CuSO, + S0, + 2ZH,O
b— b mol

Ngg, = b=0,03 mol (III)

A 0 0115 mol

_ 56.0.115 _
%mgp, = 100% = 39,08%
SANTIS+AL N NR4237 0 N3RS

Céu 18: trich dé thi HSG 9 Binh Duong

Cho 44,16 gam hdn hop X gdm Mg va Fe vao 300 ml dung dich chita AgNO3 x mol/l va
Cu(NO3)2 2x mol/l, sau khi cac phan tmg két thuc, thu duoc chat rin Y va dung dich Z. Hoa tan
hoan toan Y bang dung dich H2SO4 dic néng, du thu dugc 30,24 it SO2 (dktc, san pham khir
duy nhét). Cho Z tac dung véi dung dich NaOH dur, thu duoc két tia T. Nung T trong khong khi
dén khdi lugng khong doi dugc 43,2 gam hdn hop ran. Tinh gia tri cia x.
-Gidi----
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Dé thdy mOxit = 43,2 < mX nén X chua chuyén hét vé oxit
—>Trong Y phai cé Fe du —> Ag+ va Cu2+ bi khir hét.

Pat a, b, c la sé mol Mg, Fe phan ng va Fe du
mX = 24a + 56(b + ¢) = 44,16

Bao toan electron: 2a + 2b + 3c = 1,35.2
mOXxit = 40a + 160b/2 = 43,2
—>a=0,72;b=0,18; c=0,3

nAg+ = 0,3x va nCu2+ = 0,6x

Bao toan electron: 0,3x + 0,6x.2 = 2a + 2b
—>x=1,2

Cau 19: Dung dich H2SO4 14 hoa chat duoc str dung nhiéu trong cong nghiép. Mot nha may san
xudt H2SO4 tir mot loai quing pirit chita 96% FeS2 (phan tap chat khong chira lwu huynh). Biét
rang mdi ngdy nha may nay san xuat dugc 25 tan H2SO4 98%. Hay tinh khéi luong (tan) quing
pirit trén can cung cip cho nha may du dung trong mot thang ¢ 30 ngay
Giai
Xeét trong 1 ngay:
m H2SO04 = 25 x 98 / 100 = 24.5 tAnm H2SO4 = 25 x 98 /100 = 24.5 tdn

Sodd: FeS2 -> 2H2S04

120 dvC > 196 dvC

a tan 24.5 tan
=>a=120x24.5/196=15tan.=>a = 120x 24.5/ 196 = 15 tan.
FeS2 chiém 96% quang pirit FeS2 chiém 96% qudng pirit
=>m quing = 15 x 100/ 96 = 15.625 tin=> m qudng = 15 x 100/ 96 = 15.625 tin
trong 30 ngdy can cung cip m quing = 15.625 x 30 = 468.75 tantrong 30 ngay can cung cdp m
quédng = 15.625 x 30 = 468.75 tin

Cau 20: Trich d&& HSG 9 tinh Nghé An

Trong phong thi nghiém thuong diéu ché CO2 tir CaCO3 va dung dich HCI nhy hinh vé& :

Bong tim
dung dich

a) Em hay chon cac chat X, Y phu hop va giai thich cach chon.

b) Em hay viét phuong trinh héa hoc diéu ché CO2 trong thi nghiém trén.

¢) Theo em, co thé thay dung dich HCI bang dung dich H2SO4 dugc khong? Vi sao?
d) Néu vai tro cia bong tam dung dich NaOH trong thi nghiém trén.
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-Giai----

X : NaHCOs; Y : H2S04 dac
Phuong trinh hoéa hoc diéu ché COq:

CaCO; + 2HCI — CaCl, + CO, T + H,0
Khi CO; thu duoc ¢6 1an hoi H,0 va khi HCL. Dé thu duoc CO; khé can loai bo hoi H20 va khi HCL.
Dung dich NaHCOs dé loai khi HCI:

NaHCO; + HCl — NaCl + CO, T + H,0
H,S0, dic dé loai hoi nudce.

1.b)
Phuong trinh hoa hoc diéu ché CO»:

CaCO, + 2HCl — CaCl, + CO, T + H,0
l.c)

Khéng ding dung dich H2SO4 thay cho dung dich HCI vi sinh ra CaSOy4 1a chét it tan xung quanh chat rin
CaCO; s& ngin can phan ng ciia CaCO3 va H2SO4.
CaCO, + H,S80, — CaSO, + CO, + H,0

1.d)
Bong tim dung dich NaOH dé ngan CO; thoat ra ngoai:
CO, + 2NaOH — Na,CO; + H,0
CO, + Na,CO; + H,0 — 2NaHCO,

Céu 21: Trich d& thi HSG tinh Da Nang 2023-2024 ’
Cho m gam Fe vao hon hop dung dich gobm HCI x M, CuCI2 y M. Két thiic phan mg thu
duoc m gam hon hop 2 kim loai. Tim moi lién hé gitra x va y.

Goi thé tich dung dich la V lit.
Ny = X.V mol
Ny, = Y-V mol
Két thuc phan tmg thu duoc hon hop 2 kim loai = Fe du = CuClz va HCI déu hét

Phuong trinh hoéa hoc:
Fe + CuCl, — FeCl, + Cu

yV «~yvV-o yVv mol
Fe + 2HCI —-» FeCl, + H,
0,5xV «xV mol

Hai kim loai thu duoc gém: Cu : yV mol; Fe du: (% —yV -0,5xV) mol

Mg, + Mg, g =M = 64.yV +56.(;n—6— yV-0,5xV)=m

Gigi = 8yV-28xV=0=>y=3,5x

Cau 22: Trich dé thi tuyén sinh 16p 10 mon hoa hoc (chuyén) Tién Giang 2023-2024

DPem khir hoan toan 3,12 gam hén hop CuO va FexOy bang khi CO & nhiét d6 cao, thu duoc 2,32
gam chat ran. Hoa tan hét chat rdn ndy trong dung dich H2SO4 lodng du thoat ra 0,03 mol khi. a)
Viét phuong trinh hoa hoc cac phan ng xay ra. b) Tinh phan trim vé khdi lugng mdi oxit trong
hdn hop dau. ¢) Xéac dinh cong thirc cua oxit sit.

Giai
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lluulls Liqnan

4.1.a)
Pit sb mol cac chit: CuO : a mol; FexOy : b mol
= 80a+(56x +16y).b=3,12 = 80a+56xb+16yb =312 (I)

Phuong trinh héa hoc:
Cuo + co —“5 cu + CO,

a— a mol
Fe, O, + yCO —© 5 xFe + yCO,

b— xb mol
Chét ran thu duoc: Cu : a mol; Fe : xb mol.
= 64a+56xb =2,32 (II)
Chét ran thu duoc tac dung véi dung dich H>SOy loang, du:
Fe + H,SO,(lodang) — FeSO, + H, T
xb — xb mol
n,, =xb=0,03 (1)

— DDA 4,5 —0,01; xb=0,03; yb=0,04

4.1.b)

&=w:‘>£=g:>1:‘ex0 : Fe;0,

yb 0,04 y 4 Y

Jem,o = M.]OO% =25,64%
3,12

Yemg, o, =100% —25,64% =74,36%

4.1.c)
Coéng thirc ctia oxit sit: Fe3Oa

Céu 23: Trich dé thi tuyén sinh 16p 10 mén hod hoc (chuyén) Can Tho 2024-2025

Hon hop Z gdm Al203, Fe304 va CuO. Dan luong du khi CO qua m gam Z nung néng, thu duoc
50 gam hon hop ran T. Chia T thanh hai phan: - Phan 1: cho tac dung vira du v6i 360 ml dung
dich HC1 2M, thu duoc 0,12 mol khi H2. - Phan 2: cho tac dung vo1 lugng du dung dich H2SO4
dic, dun nong thi thu duge a mol khi SO2 (san pham khir duy nhat). Hap thu hoan toan a mol khi
SO2 vio 360 ml dung dich NaOH 1,5M thi thu dugc dung dich chira 43,86 gam hai mubi. Biét
cac phan rng xay ra hoan toan. Tinh gia tri ciia m.

Giai
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Pit s6 mol cac chat trong Z: Al,Os : x mol; Fes\éq : y mol; CuQ : z mol A
Din CO du qua Z nung nong:
Fe,0, + 4CO0 —"— 3Fe + 4CO,
y —» 3y mol
Cu0 + CO 5 Cu + CO,
Z—> z mol
Chét rin T: AL,Os : x mol; Fe : 3y mol; Cu : z mol.
M0, + Mg, + Mg, =My = 102X +56.3y +64z =50 (I)
Xét phan 1:
Bat s6 mol cac chat trong phan 1: Al>Os : kx mol; Fe : 3ky mol; Cu : kz mol
nHCl = 0. 3&.-2 = [:L T2 mﬂl
Cac phuong trinh héa hoc:
ALO, + 6HCI — 2AICl, + 3H,0 C
kx — bkx mol
Fe + 2HCl - FeCl, + H,T
3ky — 6ky 3ky mol
Ny =6kx +6ky =0,72 ky=0,04 kx 008 x 2
= —= = —=—=x=2y (II)
ny, =3ky=0,12 kx=0,08 ky 004 y 1
Xét phan 2:

S6 mol céc chat trong phén 2: ALO; : (1 —k).x mol; Fe : (1 —k).3y mol; Cu : (1 —k).z mol
Xét giai doan hap thu SO; vao dung dich NaOH:
Nyaon = 0,36.1,5=0,54 mol

So d6 phan (ng:
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NaHSO,
SO, + NaOH — 0
0,54 mol Na, S0,

S —
43,86 gam mudi

BTNT Na BINT Na
{ > NNanso, T 2-MNa,50; = MNaOH - { > Nanso, + 20,50, = 0,54

mNaHS()3 + mNast3 = mmuﬁl 104'nNaHSO3 + 126'HN32503 = 43’86

. NyaHso, = 0,24 mol
NN, 50, = 0,15 mol

—2 N, = Npaiiso, + Mnagso, =0,24+0,15=0,39 mol

Phan 2 tac dung véi HaSO4 dic, néng, du:
ALO, + 3H,S0,(dac) —“— AL(SO,); + 3H,O

2Fe + 6H,S0,(dic) ——> Fe,(SO,); + 350,T + 6H,0

(1-k).3y > (1-k).4,5y mol
Cu + 2H,S0,(dac) — CuSO, + SO, T + H,0
(1-k).z— (1-k).z mol
Ngo, = (1-kK)4,5y+(1-k).z=0,39 = 4,5y +z—-k.(4,5y+2) =0,39
s — 4,5y +7-0,39
4,5y +z
M 1022y +563y+642=50=>7= %

g 4,5y +z-0,39 _ 0,04 = 4,5y2 +yz—0,39y =0,04.(4,5y + z)

4,5y +z y
x=0,2
=l 0.2
50-372 50-372 z=0,
— 4,5y% + y(—y] 0,39y :0,04.(4,5y + —y] =N
64 x =0,4762 )
y=0,2381= = Loai
z=-0,603

M =m0, +Mp o, +Meyo =102.0,2+232.0,1+80.0,2 =59,6 gam

Céu 24: Trich d& thi tuyén sinh 16p 10 mon hoa hoc (chuyén) Bic Giang 2024-2025

Pé xac dinh cong thirc cua mdt khoang vat X, tién hanh hai thi nghiém sau: - Thi nghiém 1: Cho
4,44 gam X tac dung v6i dung dich axit HCI (du), thu dugce 0,5376 lit (dktc) khi Y (khong mau,
khong mui, 1am duc nude voi trong nhung khong lam mat mau nude brom). 159m - Thi nghiém
2: Nung m gam X dén khi lugng khong d6i thu dugc 370 gam chét ran Z (chi chira mot chat),
hdn hop gdom khi va hoi khong mau, khéng mui. Lay 1,325 gam Z cho tac dung véi dung dich
axit HCI (du), thu duoc 0,28 1it khi Y (dktc). Xac dinh cong thirc ctia X. Biét cac phan tng xay ra
hoan toan.

Giai
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Thi nghi¢m 1:
5
Khi Y 1a CO2 = ng, = % =0,024 mol

BINT C
———Ngx) = Neo, = Negx) =0,024 mol

Thi nghiém 2: ) )
~ Nung X thu dugc 1 chat 14 Z, Z tac dung véi HCI thu duge CO2 = X chira muoi cacbonat cia kim loai
kiém MHCOj3;, M2CO3 va ¢6 thé ¢6 HO = Z la M>COs.

0,28
n =—"—=0,0125 mol

2" 22,4

M,CO, + 2HCI — 2MCl + CO, T + H,0
0,0125 «0,0125 mol

= (2M +60).0,0125=1,325=>M=23= M : Na

Thi nghi¢m 1: )
bat so mol cac chat: NaHCOs3 : a mol; Na2COs : b mol; H20 : ¢ mol.
Myaico, + Mua,coy T My,0 =My = 84a+106b+18c=4,44 (I)

NaHCO, + HCl — NaCl + €O, T + H,0

a— a mol
Na,CO; +2HCl — 2NaCl + CO,T + H,0
b— b mol
Neo, =a+b=0,024 (II)
Thi nghiém 2:

Dit sé mol cac chat: NaHCO; : ka mol: NaCOs : kb mol; H20 : ke mol.
Myapco, T Mya,co, T My,o = My = 84ka +106kb +18kc=m (III)

2NaHCO, —“» Na,CO, + CO,T + H,01

ka — 0,5ka mol
Chat ran Z: NaxCOs : (0,5ka + kb) mol
159m

=106.(0,5ka+kb)=—— (IV
( ) 370 (IV)

(III) % 84ka+106kb+18kc  m 3, 84a+106b+18c _ 370 )
(Iv) 106.(0,5ka + kb) 159m 53a+106b 159

370
a=0,012 mol
@ . )4 =0,012 mol
¢=0,12 mol

NNaHCO; * MNayco, *Miyo = 0:012:0,012:0,12=1:1:10 = X : NaHCO;.Na,C0O;.10H,0

Cau 25: Trich dé thi HSG hod Ha Noi 2023-2024
1. Axit sunfuric 12 héa chat hang dau duoc sir dung trong nhiéu nganh san xuat. Trong cng nghiép,
axit sunfuric dugc san xuat biang phuong phap tiép xtc, di tir nguyén liéu chinh 1a luu huynh hodc quang pirit
voi 3 giai doan: san xuat SO, san xuat SOs, hap thu SO; bang dung dich axit sunfuric dic.
a) Viét phuong trinh hoa hoc cua cac phan (g xay ra trong mdi giai doan trén.
b) Tai sao nguoi ta ding axit sunfuric dac dé hap thu SO; ma khong ding nuée?
¢) Axit sunfuric tinh khiét c6 thé hoa tan khi SO; i
theo cdc ty Ié khac nhau tao thanh céc axit o Q 6 0 :
olisunfuric c6 cong thirc cau tao cho & hinh bén. H N H N
EI(')a tan 5,07 gam aiit polisunfuric X vao mot luong \S/ \\S/ ™~ /
nude du thu duoc dung dich axit Y. D¢ trung hoa
dung dich Y can dung 120 ml dung dich KOH 1,0M.
Xéc dinh cong thirc phan tur cua X.
d) Tir cht X ¢ trén, hay trinh bay cach pha ché dé thu duge 500ml dung dich H2504 0,5M.

OH

Q—wn—0O

0 L 0 dn
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1.a.
Giai doan 1:

§ 2105 —2 550,

4FeS, + 110, —2 2Fe,0, + 850,
Giai doan 2:

O
250, + 0, T——22— 750,
450-500°C

Gial doan 3:

H,S0, + nSO; — H,S0,.nS0,
1.b.

Khéng dung nudc dé hap thu SO; vi phan img glua SOs va nudce toa nhiéu nhiét lam HSO4 thu duoc ¢ dang
swong mu, khé thu hdi va han ché sy tiép xiic gitta cac chat tham gia phan tmg.

l.c.

N =0,12.1=0,12 mol

Axit polisunfuric tac dung voi nudc du:

o) 0 0 0
HO H 04 H 0] H OH HO H OH
NI N P | a2
ﬁ ﬁ ﬁ + (n+1)HOH —— (n+2) ﬁ
(0} . O dn O 0]

Hoac viét gon:
H,S,,. 0,5, + n+1H,0 - (n+2)H,S0,

2+n

0,08 <« 0,06 mol
n+2
H,S0, + 2KOH — K,S0, + 2H,0O
0,06 « 0,12 mol
0,06
(178 +80n). —2=5 ,07=>n=2=X:H,S,0,; hay H,S0,.350,
+
1.d.
Ny,s0, = 0,5.0,5=0,25 mol
Phuong trinh hoa hoc:
H,S80,.380, + 3H,0 - 4H,S0,
0,0625 0,1875 «0,25 mol

My, 50, 350, = 338.0,0625=21,125 gam
Lay 300 mL nude ¢t (twong duong khoang 300 gam nudc cét) cho vao coe ¢ dung tich 1 lit va ¢6 vach chia
do, sau’dc') f:ho tir tir 21,125 gam H2504.3S03 vao coce, khuay déu va doi cho dung dich ngudi. Thém tiép
nude cat dén vach 500 mL thi dung lai.
Luu y: Lay 300 mL nuée cat dé sau khi cho oleum vao thi thu duoc dung dich H2SO4 lodng:

98.0,25
21,125+ 300

thém tiép nudc vao khong nguy hiém va khong anh huong dén két qua pha ché.
Cau 26: Trich dé thi HSG hod Ha Noi 2023-2024

Hoa tan hoan toan 12 gam hdn hop X gém kim loai M (chi ¢6 hoa trj IT) va mudi cacbonat

ctia M bang dung dich HC1 11,498% (vira du) & nhiét do t, thu dugc dung dich Y va 5,6 lit khi
(dktc) c6 ti khéi so véi hidro 13 9,4. Khi lam lanh Y xudng nhiét d6 t2 (t2 < t1) thu duoc dung
dich bio hoa Z va tach ra 32,48 gam chat ran T. Biét d6 tan cta chat tan trong Z 13 6,84 gam. Xac
dinh cong thirc phan tir cia T.
Giai

C%(H,S0,) = .100% =7,63% —> Dung dich H2SO4 thu dugc 1a dung dich loang nén
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Khi gdm CO2 (a) va H2 (b)

—>a+ b =0,25va 44a + 2b =0,25.2.9,4
—a=0,1;,b=0,15

—> X chdra MCO3 (0,1) va M (0,15)
mX=0,1(M + 60) + 0,15M =12

—>M =24: M la Mg

nHCI = 2a + 2b = 0,5

mddY = mX + mddHCl - m khi=12 + 0,5.36,5/11,498% -
0,25.2.9,4 = 166

mddZ = mddY - mT = 133,52

nMgCl2 trong Z = 133,52.6,84/[(100 + 6,84).95] = 0,09
—> nMgcCl2.kH20 = 0,25 - 0,09 =0,16

—> 18k + 95 = 32,48/0,16

—> k=6

—> T 1a MgCI2.6H20
Ciu 27: Trich d¢ thi HSG 9 Ha Noi
Chia 40,8 gam hon hop gdm Mg va Fe (c6 ti 1¢ mol tuong tng 14 1 : 2) thanh 2 phan.
- Phan 1: Hoa tan hoan toan trong dung dich H2SO4 loang, du thu duoc 6,72 lit khi H2 (dktc).
- Phan 2: Hoa tan hoan toan trong dung dich H2SO4 dic, nong chi thu dugce dung dich chua 84,8
gam mudi sunfat va 13,44 lit mot chat khi X (dktc).
Xéc dinh cong thirc phén tir ciia X va viét phuong trinh hoa hoc ctia cac phan tng xay ra.
Giai:

13,44

n. - . =———=0,6 mol
hon hop khi 22.4

Hén hop khi tac dung véi dung dich NaOH va Na2COs:
Dat s mol CO» 1a x mol.
N0 = 0.2a mol

NNa,CO, =0,3a mol
CO, + 2ZNaOH — Na,CO5; + H,O
CO, + Na,CO; + H,O — 2NaHCO,

Nho tir tir dung dich HC1 vao 100 mL dung dich Y:
Ny =0,35.2=0,7 mol

-

Neg, = m
Nye > 2.Nco, = Dung dich Y gom : NaxCOs va NaOH du.
CO, + 2NaOH — Na,CO; + H,O

X —> 2x X mol

200 mL dung dich Y: Na>COs : (0,3a + x) mol; NaOH du: (0,2a — 2x) mol
100 mL dung dich Y : Na:COs : (0,15a + 0,5%) mol; NaOH du: (0,1a — x) mol
100 mL dung dich Y tac dung véi dung dich Ca(HCO3)2 du:
30

Neaco, = R =0,3 mol

=0,25 mol
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24.ny,. +56.n.. =40,8
Mg £ Ny = 0,3 mol
-

n
B =l ng. =0,6 mol
ng, 2
Xét phan 1:
n, = 6,72 =0,3 mol
2 224

Dit s6 mol cac chat: Mg : a mol; Fe : 2a mol
Mg + H,S0, — MgSO, + H, T

a— a mol
Fe + H,SO, — FeSO, + H, T
2a — 2a mol

Ny, =a+2a=0,3=a=0,1 mol

Xét phan 2:
13,44
ny, =——=0,6 mol
22,4
Nty (phin 2) =0,3-0,1=0,2 mol

D Ee (phin 2) =0,6-0,2=0,4 mol

Truwong hep 1: H>SO, du
Muoi thu duge gom : MgSO4 (0,2 mol); Fex(SO4); : 0,2 mol.

8

Mygso, + Mpe,(s0,), = 120.0,2+400.0,2 =104 gam > 84,8 gam = Vo6 li
Trudng hop 2: HzSO4‘hét
Muéi thu duge gom: MgSOs4 : 0,2 mol, FeSOs : x mol, Fex(SO4)3: y mol
{%x+2y:0,4 :{x=0,4 mol
120.0,2 +152.x +400.y = 84,8
— Mudi gobm: MgSO4 : 0,2 mol ; FeSOy4 : 0,4 mol

y =0 mol

0 +2

Mg — Mg + 2e
+6 (6-k)

02— 04s + ke » S

0 +2 & 6
Fe 5 Fe + 2e 0.6k <0,
0,4 —> 0,8

Blo toln election () 4+.0,8 =0,6k = k=2=>X : SO,

Cac phuong trinh hoa hoc:

Mg + 2H,S0, (dac) —— MgSO, + SO, T + 2H,0

2Fe + 6H,S0, (dic) — Fe,(S0,), + 350, T + 6H,0
Fe + Fe,(S80,4); — 3FeSO,

-

Cau 28: Trich dé thi HSG Ha Noi 2023 2024
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Cho hoi nudc di qua cacbon nong do, thu duge 13,44 lit hdn hop khi X (dktc) gém CO, CO2 va
H2. Dan toan bd 13,44 1it hdn hop X & trén vao 200 ml dung dich chita NaOH aM va Na2CO3
1,5aM. Két thiic phan tng thu duoc 200 ml dung dich Y. Nho tir tir dén hét 350 ml dung dich
HCI 2M vao 100 ml dung dich Y, khi két thuc phan tmg thu dugc 5,6 lit khi CO2 (dktc). Con khi
cho dung dich Ca(HCO3)2 du vao 100 ml dung dich Y, sau khi phan tng xay ra hoan toan thu
dugc 30 gam két tia. Tinh thanh phan phan trim thé tich caa H2 trong hdn hop X.
Giai
n hon hop khi =13,44 /22,4 = 0,6 mol
Hon hop khi tac dung v6i dung dich NaOH va Na2CO3:
Pit s6 mol CO2 1a x mol.
nNaOH = 0,2a mol
nNa2CO3 = (0,3a mol
CO2 + 2NaOH — Na2CO3 + H20
CO2 +Na2CO3 + H20 — 2NaHCO3
Nho tir tir dung dich HCI vao 100 mL dung dich Y:
n HC1=0,35.2 = 0,7 mol 5,6 22,4 nCO2 == 0,25 mol
nHCI > 2.nco,
— Dung dich Y gdm: Na2CO3 va NaOH dur.
CO2 + 2NaOH — Na2CO3 + H20
200 mL dung dich Y: Na2CO3: (0,3a + x) mol; NaOH du: (0,2a - 2x)
mol 100 mL dung dich Y: Na2CO3: (0,15a + 0,5x) mol;
NaOH du: (0,1a — x) mol 100 mL dung dich Y tac dung véi dung dich Ca(HCO3)2 du: 30 100
nCaC2303 ==0,3 mol

13,44
22,4
Hén hop khi tac dung voi dung dich NaOH va Na2COs:
bat s6 mol CO;z la x mol.
N0 = 0.2a mol

Mhén hop khi = =0,6 mol

Ny, =0,3a mol
CO, + 2NaOH — Na,CO; + H,O
CO, + Na,CO; + H,O — 2NaHCO;4

Nho tir tir dung dich HCI vao 100 mL dung dich Y:
Ny =0,35.2=0,7 mol
heo =36

2" 22,4

Nyg > 2.N¢o, = Dung dich Y gém : Na>CO3 va NaOH du.
CO, + 2NaOH — Na,CO; + H,O

X —> 2x X mol

200 mL dung dich Y: Na>COs3 : (0,3a + x) mol; NaOH du: (0,2a — 2x) mol
100 mL dung dich Y : NaxCOs : (0,15a + 0,5x) mol; NaOH du: (0,1a — x) mol
100 mL dung dich Y tac dung véi dung dich Ca(HCOs3): du:
30

ncaco3 = ﬁ = 0,3 mO]

=0,25 mol
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Ca(HCO,), + Na,CO, — CaCO,4 + 2NaHCO,

(0,152 +0,5x) — (0,15a+0,5x) mol
Ca(HCO;), + NaOH —  CaCO,4 + NaHCO; + H,0
(0,la-x)— (0,la-x) mol

Neaco, = (0,152 +0,5x) +(0,1a—x) =0,3=0,25a-0,5x =0,3 ()
Nho tir tir dung dich HCI vao 100 mL dung dich Y:

NaOH + HCl — NaCl + H,0 (1)
Na,CO, + HCl — NaHCO, + NaCl (2)
NaHCO, + HCl — NaCl + CO,T + H,0 (3)

Trwong hep 1: HCl du
—E > ny, o, = Nco, = 0,152+0,5x=0,25 (IL1)
(I), (IL1) { =1,375
x =0,0875
Nyom au = 051.1,375-0,0875 = 0,05 mol

hd ~
Nyt > Nyaon du + Z-HNa2C03 — Thoa man

C+2H,0 > CO, + 2H,
0,0875—> 0,175 mol

C+HO0—5 CO + H

y— y mol
= 0,0875+y+0,175+y =0,6 =y =0,16875 mol
oy, O175+0,16875

Hy, =

.100% = 57,29%

Trudng hop 2: HCI hét
Nyt = Nyaon + Ma,co, 000, = 0,7=0,la—x+0,15a+0,5x+0,5=0,7=0,25a—-0,5x =0,2 (IL2)

— DD v i

Céu 29: Trich dé thi tuyén sinh 16p 10 méon hoa hoc (chuyén) Quéc Hoc Hué 2024-2025
Hbn hop X gdm MgO, FeO, CuO, Fe203 va Fe304. Pé hoa hoan toan m gam X thi cin ding
vira di 100 ml dung dich gdm HCI 2M va H2SO4 1M. Mit khéc, cho khi CO qua m gam X nung
néng, sau mot thoi gian thu dwoc hdn hop ran Y va hdn hop khi Z. Cho toan by Z vao binh dung
60 ml dung dich Ca(OH)2 1M, dén khi phan g hoan toan thu duoc két tua va dung dich T. Cho
tlep dung dich Ba(OH)2 du vao dung dich T thay két ta lai xuat hién. Khi phan tmg két thiic,
tong khoi lugng hai lan két taa thu duoc 14 12,895 gam. Cho toan bd chét ran Y vao dung dich
H2S04 dic, nong (du), két thiic phan tng thu duoc 2,688 lit khi SO2 (dktc, san pham khir duy
nhat) va dung dich chtra 30,4 gam muébi. Tinh m.
Giai
X tac dung vdi dung dich axit:
Nyo =0,1.2=0,2 mol
Ny so, =0,1.1=0,1 mol

So db6 phan tng:
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HCI MgCl,, MgSO,,
Mg, Cu, Fe 0,2 mol FeCl,, FeSO,
* — - + H,O
O H,SO, CuCl,, CuSO,
T
m gam X 0.1 mol FeCly, Fe,(SO,);

—E g + 20,60, = 205,06 =0,2+2.0,1=2.0y o =y o =0,2 mol

ﬂo—)no(x) =Ny, = Ngx, =0,2 mol
Hén hop Z gdm: CO2, CO du
Neyomy, = 0,06.1=0,06 mol
Dung dich T tac dung v&i dung dich Ba(OH)> thu duoc két tua, chimg to T ¢ Ca(HCO3)».
CO, + Ca(OH), — CaCO,{ + H,0

0,06 <« 0,06 —> 0,06 mol
CO, + CaCO; + H,O0 — Ca(HCOj;),
a— a a mol

Két tha 14n 1: CaCO;5 du: (0,06 — a) mol.
Dung dich T: Ca(HCO3)2 : a mol.
Dung dich T tac dung vai dung dich Ba(OH): du:
Ca(HCO;), + Ba(OH), — CaCO, 4+ BaCO, I+ 2H,0
a— a a mol
Kf?':t tua thu dugc lan 2: CaCOs : a mol; BaCOs : a mol
Tong két tua thu duge: CaCOs; : 0,06 mol; BaCO; : a mol.
Me,co, +Mpco, =12,895=100.0,06+197.a =12,895 = a =0,035 mol
=Ngg, = 0,06 + 0,035 = 0,095 mol
= Nobi khiny = Neo, =0,095 mol
Y tac dung vai H2SO4 dac, nong, du:
Noy) = Dok —No (bi khin = 0,2 —0,095=0,105 mol

2,688
Ngo, = 2.4 =0,12 mol
So dd phan tmg:
+2
0o 0 0 Mg SO,
Mg, Cu, Fe +6 & +2 +4 =2
0 + H, SO, (dac) ——{ CuSO, r+ SO, T+H,0
o +3 0,12 mol
0,105 mol Fe2(S0, ),
& R
Y
30,4 gam mudi
0 +2
Mg — Mg + 2¢
2 0 -2
X—= o + 2 - O
0 +2
Cu— Cu+ 2e 0,105~ 0,21
7 +6 +4
g YIs + 2 — S
0 +3
Fe —» Fe + 3e 0,24  «0,12
Z—> 3z

Bio toim clectron_, 5y +2y+32=0,21+0,24 = 2x + 2y +3z =0,45

Béo toan dién tich cho muéi

>2.nMg2+ +2.r1Cu2+ +3.nFe3+ =2.n ):>2x+2y+3z=2.n

SO%’(mué'i
) =0,225 mol

SO%’(mué'i)

2n =0,45=n
= SOF (musi) = SO3 ™ (muéi
My, + Mg, +Me, +msoi’(mu6i) =My5 = My, +Me, + Mg, +96.0,225=30,4

= My, +Me, +Mp, =8,8 gam

m = My, + Mg, + Mg, + Mg, =8,8+16.0,2=12 gam

uigeli.xyz Trang 32



uigeli.xyz

Céu 30: Trich dé thi chon HSG cdp thanh pho chuyén Amserdam nam 2023 - 2024

Cho 16,5 gam hdn hop X g6m Al, Fe, Cu vao dung dich chtra a mol H2SO4 dac, néng, co
can hdn hop sau phan Gng, thu duoc 54,9 gam chat ran khan. Cho 16,5 gam X vao dung dich
chira 1,5a mol H2SO4 dic, nong, co can hdn hop sau phan tmg, thu dugc 61,14 gam chét rin
khan. Biét rang trong cac qua trinh trén, mudi tao thanh chi 1a mudi sunfat trung hoa va SO2 1a
san pham khtr duy nhat cia H2SO4. Mt khac cho 16,5 gam X phan tng vira hét voi dung dich
AgNO3, thu dugc dung dich Y (khong con AgNO3). Cho Y tac dung véi 1,46 mol KOH trong
dung dich, thu duoc 20,71 gam két tua T va dung dich Z chra 127,69 gam chat tan. Biét cac phan
g xay ra hoan toan. Gia thiét ring, néu KOH tac dung véi Al(OH)3 thi chi tao mudi KAIO2 va
H20. Tinh a va thanh phan phan trim theo khdi luong ctia mdi chit trong X.
Giai

1
nS042-(mudi) = NH2504 phan rng/2

Néu 1,5a mol H2504 da phan (ng hét thi:
16,5 +96a/2 = 54,9
16,5 +96.1,5a/2 = 61,14

—> V6 nghiém. Vay khi dung 1,5a mol H2504 thi axit con
du.

nSO42-(mudi) = (54,9 - 16,5)/96 = 0,4
—>nH2504=a=0,4.2=0,8

DPatx, y, z 1a s6 mol Al, Fe, Cu
—>mX=27x+56y + 64z =16,5 (1)

m muéi = 342x/2 + 400y/2 + 160z = 61,14 (2)
Pat nAgNO3 =p

Néu KOH da phan &ng hét thi Z chra KNO3 (p) va KAIO2
(1,46 - p)

—>101p + 98(1,46 - p) = 127,69: V4 nghiém.

Vay KOH con du —> Z chira KNO3 (p), KAIO2 (x) va KOH
du (1,46 - x - p)

—>101p + 98x + 56(1,46 - x - p) = 127,69 (3)
NOH-trong T=1,46 -4x- (1,46 -X-p)=p - 3x
—>mT =56y + 64z + 17(p - 3x) = 20,71 (4)
(MR)3)4) —>x=0,14,y=0,09;2=0,12;, p=0,89

—> Al (22,91%), Fe (30,55%) va Cu (46,54%)
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CHUYEN PE ACID-BO 2
PHAN A: Li THUYET

-1. Khai niém:

- Phan tir acid gdm c6 mot hay nhiéu nguyén tir hydrogen lién két véi gbe acid (—Cl, =S, =SO4, —NO;),
khi phan li trong nude tao ion H'.

-VD: HCI, HzS, HzSO4 , HNO3, H2C03, H3PO4.

- Trong dung dich acid phan li:

Dang ton tai ciia acid trong dung dich
Tén acid Cong thirc héa hoc Cation (ion dwong) AHIOI} (101E am)
Goc acid
Hydrochloric acid HCI H" Cl
Nitric acid HNO; H* NO;
Sulfuric acid H,SO, H* SO,

2. Phan loai: c6 2 loai:
+ Acid khong cé oxygen: HCI, H.S, HBr, HI, HF...
+ Acid c6 oxygen: H,SO., HNOs, H;PO4, H,CO:s...
3. Tén goi:
a. Acid khong cé oxygen:

TEN ACID = HYDRO + TEN PHI KIM + IC + ACID.

Vidu: - HC1 : Hydrochloric acid.

- H»S : Hydrosulfuric acid.

b. Acid cé oxi:
- Acid c6 nhiéu nguyén tir oxygen: (trong d6 nguyén t6 phi kim dat héa trj cao nhit)
TEN ACID = TEN PHI KIM + IC + ACID
Vidu: - HNO; : Nitric acid.
- H,SO; : Sulfuric acid.
- Acid ¢6 it nguyén tir oxygen (H,SO; va HNO,).
TEN ACID = TEN PHI KIM + OUS + ACID.

VD : -H,SO;: Sulfurous acid.

- HNO,: Nitrous acid

c. Bing tén goi mot sb acid, gbe acid thwong gip

uigeli.xyz Trang 34




uigeli.xyz

Acid Tén acid Goc acid Tén gbc acid Héa tri goc acid
HCI hydrochloric acid —Cl chloride I
H.,S hydrosulfuric acid =S sulfide II
H,SO; sulfurous acid =S0; sulfite II
HNO:; nitric acid -NO; nitrate I
H,SO, sulfuric acid =S0, sulfate II
H;PO, phosphoric acid =PO, phosphate I
CH;COOH | acetic acid CH;COO- acetate I

II1. TINH CHAT HOA HQC CUA ACID:

1. Acid 1am d6i mau chét chi thi: Dung dich acid 1am d6i mau quy tim thanh do.

7

2. Acid tac dung v6i kim loai

- Dung dich acid lodng tac dung duoc voi mot sb kim loai duing trude H trong diy dudi ddy tao
thanh mudi va giai phong khi hydrogen

K, Na, Ba, Ca, Mg, Al, Zn, Fe, Ni, Sn, Pb, H, Cu, Hg, Ag, Pt, Au.

+ Vi du:
3H,SO, (lodng) +2Al — Alz(SO4)3 + 3H,

ZHCI + Fe — FCClz + Hz

Chii y: Acid HNO; va H,SO, dic tic dung dwoc v6i nhiéu kim loai nhung khéng gidi phéng hydrogen.

3. Acid tac dung véi base tao thanh mudi va nwéc

+ Vi du: H,SO, + Cu(OH), — CuSO, + 2H,0
- Phan ung cua acid voi base dugc goi la phdn wng trung hoa.
4. Acid tic dung véi oxide base tao thanh mudi va nuée.

+ Vi du: Fe,O; + 6HCI — 2FeCl; + 3H,0

5. Acid tac dung v6i mudi tao thanh mudi méi va acid méi.
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* Chii y: Phan ting cia acid véi mudi chi xay ra khi théa man diéu kién:
- Tao ra khi.(cdc mudi tao ra khi chii yéu la mudi Cacbonat chira goc CO; va mudi sunfit chira géc SO;
- Tao ra chdt rin (két tia): Béng tinh tan dé xdc dinh chit két tiia
+ Vi du tao chit khi:

MgCO; + 2HCl — MgCl, + CO; 1 + H.O

Na,SO; + 2HCl — 2NaCl + SO, 1 + H,O

+ Vi du tao chit két taa:

H,SO. + BaCl, — BaSO,} + 2HCI

HCI + AgNO; — AgCl ¥ + HNO;

6. Tinh chat cia HNO; va H,SO, diic

Chu y:

- Acid HNO; va H,SO, dic tac dung duoc véi nhiéu kim loai nhung khong giai phong hydrogen ma giai
phong khi NO, NO,, SO, twong ung voi acid.

- Acid HNO; dac, ngudi va H>SO4 déc, ngudi khong tac dung duoc voi kim loai Al va Fe.

Vi du:
Fe+ 4HNO,, .  — Fe(NO,), + NOT +2H,0
Fet 0HNO, z —— Fe(NO,), + 3NG, T +3H.0
QA+ 0H SO, ——AL(SO.). +350. T +0 H.0

fad

2Fe+0H .80, ——Fe (S0.), +350, T w0 H.0

fad

* Acid H,SO, dac cé tinh hao nwérc:

- Thi nghiém: Cho mét it duong (hoic bong vai) vao day coc (hoic dng nghiém) rdi thém tir tir 1 — 2 ml
dung dich H,SO, dac vao.

- Hién twgng: Mau trang cua dudng chuyén sang mau vang, sau do6 chuyén sang nau va cudi cung thanh
mau den x0p bi bot khi day 1én khoi miéng cdoc.

- Nhén xét: Chét ran mau den 1a Cacbon, do H,SO, tach H,O ra khoi duong. Sau 6 mot phan C sinh ra
lai bi H,SO4 oxi héa thanh CO, va SO, gay sui bot ¢ cde, lam C dang 1én khoi mi¢ng cdc.
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- PTHH:

Cl:H::{}ll M"IEC"FIIH:(}
C+2H,50, ——CO, T+250, T+2H,0

7. Acid manh va acid yéu:
- Dua vao kha nang phan g, acid dugc chia lam 2 loai:

+ Acid manh nhu HCL, H,SO4, HNO;,...
+ Acid yéu nhu H,S, H,COs, H,SOs, HiPO..

IV. MOT SO ACID THONG DUNG

1. Hydrochloric acid (HCI)

- La chét 16ng khong mau.

- C¢6 trong da day cua nguodi va dong vat gitp ti€u hod thure an.

- C6 nhiéu rng dung nhiéu trong cac nganh céng nghiép nhu:

+ Tay gi thép

+ Tong hop chét hitu co

+ Xir li pH nuée bé boi.

Hinh. Mot s6 ing dung cua hydrochloric acid
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2. Acetic acid (CH;COOH)
- La chét long khong mau, ¢6 vi chua.
- Trong giim an c6 chira acetic acid véi nong do 2 — 5%.
- l'fng dung:
+ San xudt soi poly (vinyl acetate)
+ Ché bién thuc phdm
+ San xuét dugc pham

+ San xuat son.

Td nhéan tao

h Chat déo

Thuéc diét
Pha gidm an con trung

Hinh. Ung dung ciia acetic acid
3. Sulfuric acid (H,SOx)

==
4

Ph&m nhuém

- La chét 16ng khong mau, khong bay hoi, sanh nhu dau an, ning gan gap hai lan nudc.

- Sulfuric acid tan v6 han trong nudc va toa rat nhi¢u nhiét.

Lueu y: Tuyét di khong ty v pha lodng dung dich sulfuric acid dic.
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UNG DUNG

Pham nhudém Chét déo Giay

3.1. Sén xuét acid H,SO.:
- Trong cong nghiép acid H,SO, dugc san xuét tir S bang 3 cong doan theo so d6 sau:
§—— 50, —— 50, —— .50,

- PTHH:
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S+0. —— S0,
250, + 0, ———= 150,

SO, + H,O0—— H.,50,

PHAN B: BAI TAP PUQC PHAN DANG
Dang 1: Viét phwong trinh

- Bai tap giai chi tiét
Cau 1: Hay viét cac phuong trinh héa hoc ctia phan ing trong moi trudong hop sau:

a) Magnessium oxide va acid nitric;
b) Copper (II) oxide va acid chloride;
¢) Aluminium oxide va sulfuric acid;
d) Iron va hydrochloric acid;

e) Zinc va sulfuric acid loang N
Hudng dan giai

a) MgO + HNO; ——> Mg(NO;), + HO.
b) CuO + HCI —> CuCl, + H,O.
¢) ALO; + H,S0, —> AlLSO.); + HO0.
d) Fe + HCI —— FeCl +  H.

e) /n + HzSO4 —_— ZHSO4 + Hz .
Cau 2: Viét phuong trinh hoa hoc ctia phan tmg xay ra khi cho dung dich CH3COOH tac dung véi
Mg va Fe.
Huéng din giai
CH3COOH + Mg —>(CH;COO):Mg + H,

CH3COOH + Fe ——(CH;COO)Fe + H,
Cau 3: Trong sd cac chat sau: HCl, MgSO4, Zn, Mg, MgO, H2S04, H,, va ZnCl, nhiing chét nao

cling c6 mat trong mdt phan g hoa hoc ? Viét cac phuong trinh  héa hoc minh hoa
Huéng din giai

HCl va Zn , HCl va Mg , HCI va MgO, MgO va H,SO4 , Mg va ZnCl,, MgO va H,
Viét cac phuong trinh  héa hoc minh hoa :

HCIl + /n EEE— ZI’ICIZ + Hz.

HCI + Mg E— Mng + H2
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HCI + MgO0 —— MeCl, + H0.
MgO + HzSO4 _—>MgSO4 + H2O
, Mg + ZnCl, — MgCl, + Zn

MgO0 +  H, — MgCL + HO

Céau 4: Cho cac chat: Mg, CuO, AL,Os, Fe(OH)s, BaCl,.
a) Viét cac PTHH x4y ra khi cho c4c chat trén 1an luot tac dung voi dung dich HCI, H,SO, lodng.
b) Hiy cho biét, trong cac chit trén chat nao khi tic dung voi HCI, H,SO, lodng sinh ra:

- Khi nhe hon khong khi va chdy dugc trong khong khi.

— Dung dich ¢6 mau xanh lam.
— Dung dich c6 mau vang nau.
— Dung dich khong mau.
— Chat két tna trang khong tan trong nude va acid.
Huéng dan giai
a)Mg + 2HCl — MgClL, + H»?
CuO + 2HC1 — CuCl, + H,O
AlLO; + 6HCI — 2AICl; + 3H,0
Fe(OH); + 3HCI — FeCl; + 3H,O
Mg + HzSO4 EE— MgSO4 + H2T
CuO + HzSO4 — CUSO4 + Hzo
Ale3 + 3stO4 E— Alz(SO4)3 + 3H20
2FG(OH)3 + 3H2$O4 E— Fez(SO4)3 + 6H20
BaCl, + H,SO, — BaSO.| + 2HCI
b) Céc chat trén chét nao khi tac dung v6i HCL, H,SO, lodng sinh ra:
— Khi nhe hon khong khi va chdy dugc trong khong khi (H,): Mg.
— Dung dich c6 mau xanh lam (dung dich mudi déng): CuO.
— Dung dich c6 mau vang nau (dung dich mudi Fe(III)): Fe(OH)s.
— Dung dich khong mau (dung dich mubi nhém): ALO:s.
— Chat két tha trang khong tan trong nude va acid (BaSO,): BaCl, |

Céu 5: Cho BaO vao dung dich H,SO, lodng, sau khi phan trng xay ra hoan toan thu duoc két tha A va
dung dich B. Cho Al du vao dung dich B thu dugc khi E va dung dich D. Cho dung dich Na,CO; vao
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dung dich D thu dugc két tia F. Xac dinh cac chat A, B, D, E, F va viét phuong trinh hoa hoc cta cac
phan ung xay ra.

Huéng din giai
BaO + H,SO, — BaSO, (A) + H,O
BaO + HzO —> Ba(OH)z
Vi Al + dung dich B — khi = dung dich B chtra H,SO4 du hoac Ba(OH),
Na,CO:; + dung dich D — Két tia = D chira Al(SO.)s hoic Ba(AlO,),
2A1 + 3stO4 —> Alz(SO4)3 + 3H2 (E)
Alz(SO4)3 + 3N8.2CO3 + 3H20 —> 2A1(OH)3 + 3Na2804 + 3C02
(F)
2Al + Ba(OH). + 2H,O — Ba(AlO,), + 3H, (E)
Ba(A102)2 + N32C03 —> BaCO3 + 2NaA102
(F)
Ciu 6: A, B, C, D, E, F la cac hgp chat c6 oxygen ciia nguyén t6 X va khi tac dung véi dung dich NaOH
déu tao ra chat Z va H,0. X ¢6 tong sd proton va neuton trong nguyén tir be hon 35, co tong dai 56 s6 oxi
héa duong cao nhat va 2 lan s6 oxi hoa am 1a -1. Hay 1ap luan dé xac dinh cac chit trén va viét phuong
trinh phan tng. Biét rang dung dich A, B, C lam quy tim hoa d6, dung dich E, F phan mg duoc véi aicd
manh va base manh
Huéng din giai
Vipx +nx<35;nx>px = px<17 = X ¢ chuki bé = X ¢ nhom A.
Goix,y 1an luot 1a s oxi hoa duong cao nhét va sd oxi hoa am cia X.
Theo dé, tacd: x +y=8vax+2y=-1 = x=5;y=-3
= X thudc nhém VA va X 1a N hoic P.
A, B, C la aicd vi chung lam quy tim hoa do.
D, E, F tac dung v6i NaOH cho chét Z va H,O nén D, E, F 1a oxide aicd hodc mudi aicd.
E, F tac dung dugc véi aicd manh va base manh nén E, F phai 1a mudbi aicd.
Ttr nhitng 13p luan trén, chiing ta lya chon X 1 phot pho vi P tao duoc mudi aicd.
A, B, C, D, E, F déu tac dung v6i NaOH tao ra Z va nudce, nén trong cac truong hgp nay P co s6 oxi hoa
nhu nhau va cao nhat 1a +5. Ta co:
A: H;PO,; B: HPO;; C: H4P,O7; D: P,Os; E: NaH,PO,; F: Na,HPOy; Z: Na;PO,
H3PO4 + 3NaOH —» Na3PO4 + 3H20
HPO3 + 3NaOH —» Na3P04 + 2H20
H.P,0; + 6NaOH — 2Na;PO, + 5H,O
PzOs + 6NaOH —» 2Na3PO4 + 3H20
NaH2PO4 +2NaOH — N3.3PO4 + 2H20
NazHPO4 + NaOH — Na3P04 + Hzo
NaH,PO, + HCl — NaCl + H;PO,
NazHPO4 + 2HCI — 3NaCl + H3PO4
Céu 7: Cho than vao dung dich H,SO, dic nong thu duoc khi A. Chia A thanh 3 phan. Cho phan 1 vao
dung dich NaOH du; cho phan 2 vao dung dich thudc tim; cho phan 3 vao dung dich nudc bromine. Viét
PTHH.
Huéng din giai
tO
C+2H:80:  CO,+2S0; + 2H,0
A: CO; va SO,. Vi NaOH du nén:
2NaOH + SOz —> Nast3 + Hzo
2NaOH + COz —> N32CO3 + HzO
Dung dlCh thLIéC tim: SSOQ + 2KM1’104 + 2H20 —> 2MI’ISO4 + K2SO4 + 2stO4
Nudce brom: SO, + 2H,0 + Br, - H,SO, + 2HBr
Bai 8:. Khi A khong mau, khi suc qua dung dich bromine 1am dung dich ddm mau hon. Khi B khong
mau, khi suc mdt lugng du B qua dung dich bromine Iam dung dich bromine méat mau. Néu suc khi A vao
dung dich H,SO, dic ciing ¢6 khi B thoat ra. Xac dinh A, B va viét PTHH
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Huéng din giai
Khi A khong mau, lam ddm mau dung dich bromine = A chi c6 thé 1a HI ( khi hydro iodide):
2HI + Br, > 2HBr+1,
Khi B khéng mau, 1am mat mau dung dich bromine va 13 san pham cua HI véi acid H,SO, dic = B ¢6
thé 13 H,S hogc SO.:
H.,S + 4Br; + 4H,O — 8HBr + H,SO, ( hodc H,S + Br,— 2HBr + S)
SO, + Br, + H, O - H,SO, + 2HBr
8HI + H,SO.4 @ 41, + H,S +4H,0

2HI +stO4(d)—> L + SOZ +2H20

Bai 9. Cho BaO vao dung dich H,SO, lodng, sau khi phan tng xay ra hoan toan thu duoc két tia A va
dung dich B. Cho Al du vao dung dich B thu dugc khi E va dung dich D. Cho dung dich Na,CO; vao
dung dich D thu duoc két tia F.
Xac dinh cac chat A, B, D, E, F va viét phuong trinh héa hoc ctia cac phan tng xay ra.
Hwéng din gidi

BaO + H,SO, — BaSO. (A) + H,O

BaO + H,O — Ba(OH),
Vi Al + dung dich B — khi = dung dich B chira H,SO,4 du hoac Ba(OH),
Na,CO:; + dung dich D — Két tia = D chita Al,(SO.); hoic Ba(AlO;),

2Al+ 3H,SO4 — Al(SOs); + 3H, (E)

Alz(SO4)3 + 3N32CO3 + 3H20 E— 2A1(OH)3 + 3Na2804 + 3C02
(F)
2Al + Ba(OH), + 2H;0 —— Ba(AlO.), + 3H, (E)

Ba(AlOZ)z + N32CO3 E— BaC03 + 2N3A102
Cau 10: Viét cac phuong trinh phan tng c6 thé xay ra khi cho Al va Cl, lan lugt tac dung v6i H,O, dung
dich NaOH, dung dich H,SO, lodng. Trong cac phan ttng 6, phan mg nao ¢ tmg dung thuc t&?
Hwéng din gidi
Phuong trinh phan ung:
2A1 + 6H,O — 2AI(OH);| + 3H)?
ClL, + H,O — HCI + HCIO (Piéu ché nudc chlorine)

2A1 + 3stO4 EE— Alz(SO4)3 + 3H2T
CL, + H,SO4: khong phan ung

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

ClL, + 2NaOH — NaCl+ NaClO + H,O (Piéu ché nuéc Javel)

Dang 2: . BAI TAP KIM LOAI, OXIDE KIM LOAI TAC DUNG VOI ACID
A CONG THUC CAN NHO
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m I,"Imz M n
1. n= 1,
|{ r n M II'-.I M _ m
n
2). n=—_ Vv -n24,79
=207
fn=C, V
| o
3. c. -
3)- Cu L \v=21L
I
mct _ C%my
(4). C%= & 100% - | 100%
My - w
VT %
fm_ =DV
|5). khoiléGhg rieag: D= My ™
| vl[ FT’ﬂ_h "-, - rTﬂ'ntlrl
)V

BAI TAP TiNH TOAN THEO PHUONG TRINH HOA HQOC

* Phwong phap giai:

- Bude 1: Tinh s mol theo dit kién dé bai.

- Buéc 2: Viét phuong trinh hoa hoc

- Buéc 3: Tinh toan s6 mol cac chit trén phuong trinh. Xac dinh chit du chat hét néu co.

- Budc 4: Tinh toan theo yéu cau ctia dé bai vé: Khdi luong, thé tich, mol

- Bai tap giai chi tiét
Cau 1. Hoa tan hoan toan m gam Mg trong dung dich HCI du, thu dugc 8,6765 lit khi H, (dkc). Tim gia
tri cia m
Huwéng din gidi
6765
n, = 20705 4 35m)
224,79

Phédng rinh hoa hot

Mg + 2HCI—— MgCl, + H,
tecFTHH

Mg = Ny, = 0,35(maol ) — Mg = 8.4 q)

Cau 2. Cho a mol Mg tac dung v6i dung dich H>SO, loang du, thu dugc x mol H,. Cho a mol Al tdc dung
voi dung dich H,SO4 loang du, thu dugc y mol H,. Tim quan h¢ gitta x va y

Hudéng dan giai
Phaong trinh hoa holc
Mg H.SO, ——MgSO, + H.

a » a (mol)
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2Al+ 3H,50, — AlLL(SO,),+ 3H,
a » 1,54 (mol)
—X=ay=15ha sx<y

Cau 3: Cho 6,0 gam Mg tac dung hé't’ voi dung dich HCI 18,25% (vira du). Sau phan tng thu duoc dung
dich mudi A va hydrogen thoat ra. Biét phan tmg xay ra hoan toan. Tinh néng d¢ phan tram cua dung
dich muoi .
Hudéng dan giai
Mg = 0, 25(mol);
Phddng trinh hog hot
Mg - 2HCl ——  MgCl, H,
025— 2.0,25 0,25 025 (mal)
= My, = 0,25.95= 23, 75g)
— r‘in =Ny = 0,25(moal) — FT'IH2 = 0.5(g)
— My, = 0,2.36,5=18,23g)
18,25.100%

- KhoBI6Gig cU dung A HCI: My iy ey = 5o = 100(0)
K ho# | 66ihg cué dung dach sau phat éiig, AD NLBTK L
mr-:-g ! mci.lng dah HCl = mrlun:_| drhMgll; n’]Hz
= Myng dah acly ~ 6+100-0,5=10539)
e 23,75.100%
Mofg hodgphss taen cua durg dah _ ] _
oy, = o5 = 22.51%

Cau 4: Lay 10,2 gam hon hop Mg va Al dem hoa tan trong H,SO, lodng du thi nhan dugc 0,5 mol H,.
Tinh khdi lugng mudi sunfat tao thanh.
Huéng din giai
Ap dung béo toan H ta cé: IS0, =Mipso, = My, =0.3 mol
Vay khéi lugng mudi thu dugc 1: M = Mo + 54 = 10,2 + 0,5.96 = 58,2 gam
Cau 5: Lay 14,3 gam hdn hop X gom Mg, Al, Zn dem d6t trong oxygen du, sau khi phan ing hoan toan
thi nhan dugc 22,3 gam hdn hop Y gdm 3 oxide. Tinh thé tich dung dich HCI 2M tdi thiéu can dung dé
hoa tan hon hop Y.
, ~ Hudng dan gisi
Theo quy tdc hoa tri, bao toan nguyén t6 O va H ta co:
22.3-14.3
Npcr = 2 M0 9 Motongosider— o, 6 = 1 mol
1
Viy thé tich dung dich HCI can dung 1a: V= 2 =0,5 lit hay 500 mL.
Cau 6: Cho 27,4 gam Ba tac dung vdi 100 gam dung dich H,SO4 9,8%.
a) Tinh thé tich khi thoat ra (dkc).
b) Tinh ndng do phan trim ciia dung dich sau phan tng.
Huwéng din giai
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Ny, = 27,4 =0.2 (mol) n, ., = E=l’I'.] (mol)
a) 137 : © 9%
PTHH: Ba + H;80, — BaSO, ¥ +H, T
Trudc phan tng: 0,2 0,1 (mol)
Phan Umg: 0,1 0,1 0,1 0,1 (mol)
Sau phan tng: 0,1 0 0,1 0,1 (mol)

Sau phan tmg con du 0,1 mol Ba nén Ba s& tiép tuc phan tmg véi H,O trong dung dich:

Ba + 2H,0 —> Ba(OH), + H, |
0,1 0,1 0,1 (mol)

n, =0 1+0.1=0.2 {mol)

Téng s6 mol H, thu duoc sau 2 phan tng: "

. V, =0.2x24,79 =4, 958 (lit
Thé tich khi thu duge (dke): " . (i)
b) Dung dich thu dugc sau phan Gng 1a dung dich Ba(OH)..
Ny o, =017 1=171Hg)

Khéi lugng Ba(OH), thu dugc 13 '
Khéi luong dung dich sau phan tng:
=27 4+100-0,1=233-0.2x2=103.7(g)

my, =27.4+100-m . —m,

17.1

103.7

Co%, g = —x 100% = 16,49%

dd BagtHh
Nong d6 dung dich sau phan tng:

Ciu 7: Cho 11,7 gam hdn hop zinc va magnesium tac dung véi dung dich hydrochloric acid sau phan
g thu duoc 3,7185 lit khi hydrogen (dkc). Chirng minh hdn hop zinc va magnesium khong tan hét.

Huwdng dan giai

37185 -
n, = TRE =0.15 mol
PTHH: Mg + 2HCI — MgCL + H, (1)

Zn + 2HCl —> ZnCL + H, (2)

-
= .'I

A X / ~ Ny, = }— =[.45875 mol
Néu hon hop toan Mg khi d6 s6 mol hon hop = : 2

T

=018 mol

]-I'."':: = -

Néu hdn hop toan Zn khi d6 s6 mol hdn hop = 03
Gia str hdn hop tan hét khi d6 s6 mol hdn hop nho hét phai tan hét hay hon hop toan 1a Zn.
Theo PTHH (2) ta ¢6 s6 mol H, = s6 mol Zn = 0,18 > 0,15 chung t6 hdn hop khong tan hét, diéu gia st
sai.
Vay khi cho 11,7 g hdn hop Mg va Zn tac dung voi dd HCI thu duoc 3,36 lit thi hdn hop khong tan hét.
Cau 8: Cho 2,4 gam Mg vao dung dich chtra 19,6 gam H,SO..
a) Thé tich khi H, thoat ra & diéu kién chuén.
b) Tinh khéi lwgng chat du sau phan {mg.
¢) Goi tén va tinh khéi lugng mudi tao ra.
Huwéng din giii
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o
My, = _'-:_—'I-:“.] (mol)

19,6

[

Nyso, = =10.2 (mol)

Mg + HzSO4 EE— MgSO4 + H, T
bat ti 1€ ta co: 0,1 <02 mol

Vi, =0.1x24.79=2.479 (L)
= H,SO,4 du =

= Khdi lwong H,SO, du= (0,2 —0,1) X 98 =9,8 (g).
Mudi MgSO,: Magnesium sulfate
m, ., =0Ix120=12 (gam).

Mes

=
Cau 9 : Cho mot lugng bot iron du vao 200 m dung dich acid H,SO,4. Phan tng xong thu dugc 4,958 lit
khi hydrogen (diéu kién chuan).
a) Viét phuong trinh phan tmg hoa hoc.
b) Tinh khéi lugng iron di tham gia phan Gmg.
¢) Tinh ndng d6 mol ciia dung dich acid H,SO, di dung.

Hudéng dan giai

a) Fe + HzSO4 E— FGSO4 + Hz T

4,958 .
T =0.2 (mol)
b) _—I-. "J'
n. =n, =02 {mol
Theo PTHH suyra = " o

. ) C=0.2%x56=112 (g:
Khoi lvong Fe tham gia pha ng la: M 0.2x56 =11.2 (gam)

¢) S6 mol cta H,SO, tham gia phan tng
=0.2(moly _ V
nén

HL 50,

N, e, =N, =200 mL=02L
Theo PTHH suy ra """ )
. ]-I'“":\.::I “
Copgen, = —m—= =1 (M).

H_ 50

]

(]

Néng d mol ctiia H,SO, 1a:
Cau 10: Mot loai hop kim c6 hai thanh phan 1a nhém (aluminium) va sit. Dé xac dinh thanh phan phan
tram vé khdi lugng ciia hop kim, nguoi ta 1am nhu sau: 1dy 5,5 g hop kim cét nho, cho phan mg hoan
toan véi lugng du dung dich HCI. Sau khi kim loai tan hét, ¢6 can can than dung dich. Can hdn hop chét
ran thu duogc (gdm AICI; va FeCly), thiy khéi lwong 13 19,7 g.
a) Viét PTHH cua phan tng xay ra.
b) Tinh phan tram vé khéi lwong mdi kim loai trong hon hop dau.

Hudéng dan giai
a) Phan ing xay ra: 2A1+6HCI — 2AICl;+ 3H,

Fe +2HCI — FeCl, + H,
b) Pit s6 mol Al va Fe lan lugt la x va y.

Ta co: 2A1+ 6HCI — 2AICl;+ 3H,

So6 mol X X
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Fe + 2HCl —— FeCl, + H,

S6 mol y y
Tong khdi lwong kim loai: 27x + 56y = 5.5 (1)
Tong khdi luong mubi: 133,5x + 127y = 19,7 )

Pé tinh x va y ta dung phuong phép khir. Cach 1am nhu sau:
Nhan ca 2 vé cta (1) véi 133,5 ta duoc: 3 604,5x + 7 476y = 734,25 (1"
Nhan ca 2 vé ctia (2) v6i 27 ta dugc: 3 604,5x + 3 429y = 531,9 (2"
Trir tirng vé caa (17) cho (2°), ta duoc: 4 047y = 202,35.

Tinh ra y = 0,05. Thay y = 0,05 vao (1) tinh rax =0,1.

tam, = 27.0.1 = 100% =49 09°%,

2,0

Tomy, = 100 =49 09 = 50,91,

Cau 11: Trong phong thi nghiém, can didu ché 2,479 L khi hydrogen (& 25 °C, 1 bar). Nguoi ta cho Zinc
tac dung voi dung dich H,SO, 9,8% (hiéu sudt phan tng 100%).

a) Viét PTHH cuia phan tng xdy ra.

b) Tinh khdi luong dung dich H,SO, can ding.

¢) Tinh néng do C% cta dung dich ZnSO, thu duoc sau phan tng.

Huwéng din gii
a) PTHH: Zn + H,SO, — ZnSO, + H,

Vi 2,479

_ - ~0.1
2479 24.79

(mol).

n,
b) S6 mol H; can di€u che:

Zn + H,SO, — ZnSO,; + H,

Theo PTHH: 1 1 (mol)
Phan Umg: 0,1 — 0,1 (mol)
L. \ =198 =98
Vay khoi lugng H,SO4 can dung: Miso, (2).
100 100
My 150, = My s, X ——=3x— =100
Khéi lvong dung dich H,SO, can: ¢ 9.8 (g2).
¢) Khoi luong dung dich sau phéan tng:
m=m., ., +m, —m, =100+06501-2.01=106.3
dd g HL5 n 1 (g)
I3 . — fL — .
Khéi lugng ZnSOs: M, ., l=161=16.1 @.
m, .., . o
C% = —2% o 100% = 16,1 =100 =15.13%.
m,, 106.3

Nong do % dung dich ZnSO.:
Cau 12: Cho 4,8 gam bot Mg vao 500 mL dung dich HCI 1 M. Sau khi phan ung xdy ra hoan toan, thu
dugc dung dich X va V lit khi H, (dkc).

a) Tinh gia tri V.

b) Tinh thé tich dung dich Ba(OH), 0,5 M ti thiéu can dung dé phan tmg hét véi dung dich X.
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Huwéng dan giai

4.8

Ny = 57 = (L2 mol: n, =0.5x1=0.5 mol
a) -

Mg+ 2HCl — MgCL + H,

0,2 04 0,2 0,2 mol

=V, =0.2x24.79=4.958 (L)
b) NHClIcon = 0,5 - 0,4 = 0,1 mol
Ba(OH), + 2HCl —> BaCl, + 2H,0

0,05 0,1 mol
Ba(OH)z + MgClz — Mg(OH)z + BaClz
0,2 0,2 mol
= Ny opy, =0 2+0,05 =0,25 mol
. 0,25 - -
= Vigon, =———=05L =500 mL

0.5

Cau 13: Hoa tan hoan toan m gam hdn hop Al, Fe, Zn trong 200 g dung dich HC1 29,2% thu dugc dung
dich A va thoat ra 9,916 lit khi & dkc.

a) Xac dinh thanh phan cta dung dich A.

b) m ¢6 gia tri nhu thé nao?

Hwéng din giai

0.916 2000 29, 2%
n, = - =0.4 (mol) n, =2 T 1.6 (mol)y
24,79 [00% = 36,5
a)
PTHH:
2A1+ 6HCl — 2AICL; + 3H, (1)
Fe +2HC1 — FeCl, + H; (2)
Zn+2HCl — ZHC12 + H2 (3)
Ta 6 n., .. =2n, =08 (mel)<n_ =16 (mol)

Suy ra HCI du. Vay thanh phan dung dich A gdm AICL;, FeCl,. ZnCl, va HCI du.
b) Gia sir hdn hop c6 Al, theo (1) néu hdn hop chi co Al thi:
2 0,5 0,8

n,=-—n, = (mol)=m, = —=27=7.2|
(] ?:' 1 (B} T

A 3

)

=

. ~ — — 4«5 =224 (c
Tuong tu néu hon hop chi co Fe thi: m,, =0.4x56=22.4 (g)

. . 0 A BS Y (o
Néu hon hop chi ¢6 Zn thi: m,, =0,4x65=26 (g)

Vaygiatrimla: 7,2 <m <26

Cau 14: Hoa tan hoan toan mot luong oxide kim loai héa tri 11 béng mot luong vira du dung dich H,SO4

9,8% thu dugc dung dich mudi c6 néng do 11,54%. Xac dinh cong thirc hoa hoc cua oxide kim loai d6?
Hwéng din gidi

Gia str ¢6 100 gam dung dich H.SO4 9,8% da phan Ung.
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00 % 9.8%
]x_— ~ 0]

3 (mol)
Oxide kim loai hoa tri II 14 MO, khéi lwong mol cia M 1a M (gam)
MO + H,SO, —> MSO; + H0O
0,1 mol 0,1 mol 0,1 mol
Khéi luong dung dich thu dugc: Maumgaen = 100 + 0,1 (M +16) =0,1M + 101,6 (gam)
Khéi lugng cia MSO, thu duoc = 0,1 (M + 96) = 0,1M + 9,6 (gam)
0, IM + 9.6

— Ny, =

= | 00"

C% = 0 IM+101.6 = 11,54%
=M ~ 24 (gam) =Kim loai ho4 tri I 1a Magnesium (Mg).
=CTHH cua oxide 1a MgO.
Céu 15: Hoa tan 4,4 gam hon hop A gdm mot kim loai M hoa trj II va oxide ctia n6 phai ding 100 mL
dung dich HCI 3 M, sau phan tmg thu duoc dung dich X. Tim kim loai M va tinh ndng 6 mol ctia dung
dich X. (Biét kim loai M thuéc day hoat dong hoa hoc cua kim loai)

Hudéng dan giai
Theo bai ra: nyc = 0,1.3 = 0,3 (mol)
* Truong hop 1: M khong tac dung véi dd HCL

MO + 2HCl —— MCL, + H,0 (1)

Ny, = _]—anL'l = ]

i 0.3=0015 (mol) = m,,, =0 15(M+16) gam
Theo (1) 2

M+16< =293 =M <133
Lai c6: myo<4,4 g — w12 (loai)
* Truong hop 2: M tac dung véi dd HCI

M +2HCl — MCL + H, (2)
Goiny =amol, njo =bmol — Ma+ (M + 16)b =44 (*)

=2 _ .
Theo (1) (2) Miel =2(ny +ny,)=2a+b)

— 2(a+b)=0,3 — a+b=0,15(**%)
—-I'. —I' <4+ b - _.I'- —I' —, —-I-. —I' - [L ] :TI < ﬁ — ] _Tl) . _-‘:l _-‘:l - }'k_]- - 3 L:]'_ 3 3
Laico: M+10 M M+16 M
M la kim loai hoa tri Il - M =24 = Mg

Mg + 2HCl —> MgCL + H, 3)

MgO + 2HCl — MgCl, + H,O 4)
| _
Nyop ==y = T'“'}' =015

Theo 3) (4) 2 2 (mol)

(.15 |
M MeC]L _W_ ’

Dang 3: BAI TAP TIM CONG THUC HOA HQC CUA KIM LOAI

i

C M
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Cau 1: Cho 5,2 gam kim loai M tac dung véi acid H,SO, loang du thu dugc 1,9832 lit khi H, (¢ dke).
Xac dinh kim loai M.
Huwéng din giai
Goi hoatriciakimloaiM lan.
| 9832

n, = — =1{),08 mol
24,79

Ta co

2M + nH,SO, — My(SO,), + nH,T

2.0,08
mol
I 0,08mol
2.0,08

Theo bai ra ta co: n M=52=M=325n.

Ta c6 bang sau:
n 1 2 3
M 32 (loai) 65 (Zn) 57,5 (loai)

Vay nguyén td can tim 13 Zn
Cau 2: Hoa tan 4,4 gam hdn hop A gdm mdt kim loai M hoa tri II va oxide ctia n6 phai ding 100 mL
dung dich HC1 3 M, sau phan tng thu duoc dung dich X. Tim kim loai M va tinh nong d6 mol cta dung
dich X. (Biét kim logi M thudc day hoat dong hoa hoc cua kim logi)

Hudéng dan giai
Theo bai ra: nyc; = 0,1.3 = 0,3 (mol)
* Truong hop 1: M khong tac dung véi dd HCI

MO +2HC1 — MCl, + H,O (1)
I . I , _
My, = ?nHL'l = ?.[L 3=015 (mol)y= m, =0 15(M+16) gam
Theo (1) = =
M+16< _L_L_ =293 =M=133
Laico: mmo<4,4g— 0.15 (loai)
* Truong hop 2: M tac dung voi dd HC1
M +2HCl — MCl, + H, (2)
Goi ny =a mol, no =bmol — Ma+ (M + 16)b =44 (*)
9 Ty
Theo (1) (2) Mt = 2y +n,)=2a+b)
— 2(a+b)=03 — a+b=0,15(*%)
44 <a+b< 4.4 = 4.4 <015 < ﬁ = 13,33 < M < 29,33
Lai co: M+16 M M+16 M
M la kim loai héa tri Il - M =24 = Mg
Mg + 2HC1 — MgCl, + H, 3)

uigeli.xyz Trang 51



uigeli.xyz

I

| -
Nyl = 50y = 5-0:3 =0.13

Theo 3) 4) 2 "~ (mol)

0B s
0.1

Cy Ml
Cau 3: Hoa tan hoan toan 7,0 gam kim loai R (chua rd hoa tri) vao dung dich hydrochloric acid. Khi
phan tng két thuc thu duoc 3,09875 lit khi hydrogen (dkc).

a) Viét phuong trinh hod hoc.

b) Xac dinh kim loai R biét R 1a mot trong sb cac kim loai: Na; Fe; Zn; Al

¢) Lay toan bo luong khi hydrogen thu dugc & trén cho vao binh kin chira sin 2,9748 lit khi oxygen (dkc).
Bt tia ltra dién d6t chay hoan toan hdn hop. Tinh sd phén tir nudce thu dugc.

Hwéng din gidi
a) Goi x 1a hod tri cua kim loai R

PTHH: 2R + 2xHClI —> 2RCl + xH»

3.00875 -
b) _—I'. ! u
Theo PTHH: 2R + 2xHCI — 2RCl, + xH,
0.25
X 0,25 mol
M, = ———=28x (g/ mol)

Khéi lugng mol cua R 1a:
Chi c6 gia tr1 x = 2, Mr= 56 la thod man. Vay R 1a sit (iron): Fe

-

n, = _}jj: =0.12 mol
c) 24,

2H, + O — 2H,0

Trudc phan Gng 0,125 mol 0,12 mol
Phan ung 0,125 mol 0,0625 mol 0,125 mol
Sau phéan tng 0 0,0575 mol 0,125 mol
Vay O, du tinh theo H,

S6 phan tir nudc thu duge 1a = 0,125.6.10° = 7,5.10% phan tr
Céiu 4: Hoa tan 8,7 gam hon hop gém kim loai potassium (K) va mot kim loai R (héa tri II) trong dung
dich acid HCI lay du thay ¢ 6,1975 lit H, (dkc) thoat ra. Mit khac néu hoa tan riéng 9 gam kim loai R
trong HCI du thi thé tich khi H, sinh ra chua dén 12,17 lit (dkc). Hay xac dinh kim loai R.

Hwéng din gidi

PTHH: 2K + 2HCI — 2KCl + H; (1)

R + 2HCI — RCL, + H, (2)
Goix,y 1an luot 1a s6 mol cia K, R trong hon hop (x, y >0).
Coi khéi lvong mol ctia R 1a Mg (g/mol)
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Theo bai rata c6: 39x + yMg =8,7 3)
Theo bai va PTHH: 0,5x + y =0,25 4)
. 39+ yM, _ 8.7 348
O5x+v  L25
Tir 3), @) : — Mi = 3% (D
Mat khac R + 2HCI E— RCl, + H; (2)
Theo bai
9 12.17
n, =n, =
M, 2479
=M, =183 (Il)

(.1 = 18.3 <M, <34.8
Ta thiy chi c6 Mg (24) hoa tri II thoa man.
Dang 4: BAI TAP VAN DUNG
Cau 1: Xoong, ndi dun nau lau s& thuong c6 mot 16p cin bam dudi day, lam cho thirc an khé chin.
Thanh phan chinh cta 16p cin nay 1a CaCO;. Em hiy dé xuat mot chit quen thudc c6 trong gia dinh co
thé dung dé loai bo chat nay.
i ) Hudng d;m giai
Co6 thé dung giam an (1a dung dich cia CH;COOH) dé 1am sach can.
2CH;COOH + CaCO; — (CH;CO0O),Ca + H,O + CO»

CaCO:s bi tan trong giém nén sé bi loai bo.

Cau 2: Stra chua c6 vi chua vi trong d6 c6 chira lactic acid, trong khi d6 stra twoi khong chura acid nay.
a) Néu mot phuong phép hod hoc dé phan biét sita chua va sita tuoi.
b) Hay giai thich tai sao sita chua thudng dugc dung trong cic hop nhya hodc hop gidy chir khéng dung
trong hop kim loai.

q Huwéng din giii q
a) Dung quy tim dé phan biét sita chua va sira tuoi: stra chua lam quy tim do6i thanh mau do, con stra tuoi
khong 1am quy tim chuyén mau.
b) Stra chua khong dugc dung trong hop kim loai vi acid trong stra chua phan rng dugc voi kim loai, gay
hoa tan hop dung va co thé gay ngd doc kim loai khi uéng stra.
Cau 3: Cho 10 gam hén hop bot hai kim loai dong va sit. Hay gidi thiéu phuong phap xac dinh thanh
phan phan trim (theo khdi lwong) ctia mdi kim loai trong hdn hgp theo:
a) Phuong phap hoa hoc. Viét cac PTHH xay ra.
b) Phuong phap vat li.
(Biét rang dong khong tac dung vé6i dung dich acid HCI, H,SO, lodng).

N Huwéng din giai ’

a) Phuong phép hoa hoc: Ngam hon hop bot Fe va Cu vao dung dich acid HCI hodc H,SO, loang, lay du
cho dén khi khi ngimg thoat ra (Fe da phan tng hét), loc 1dy chat ran con lai, rira nhiéu lan trén gidy loc,
1am khé va cén. Chét ran d6 1a Cu.
Gia str c6 m gam Cu. Thanh phan phén trim theo khéi luong ctia dong 1a:
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m
Tom,, = mx 100% = "om . =100% ="m,

b) Phuong phap vt li: Dung thanh nam chiam, sau khi da boc ddu nam cham bang manh nilon méng va
nho. Cha nhiéu 1an vao hdn hop dé 1y riéng Fe ra (Vi sat bi nam cham hut con dong khong bi nam cham
hut), rdi dem can.

Gia str co m gam Fe. Thanh phan phan tram theo khéi lugng ciia sit 1a:
m
Tom,, = T 100% = "om,, =100% ="um,_

Cau 4: Dit cdc A dyng dung dich HCI va cdc B dung dung dich H,SO, loding vao 2 dia c4n sao cho cin &
vi tri thing bang.

Coc B
dung dich H,SO,

Coc A
dung dich HCI

Sau d6 tién hanh thi nghiém nhu sau:

\2.24 gam Fe

Khi ca Fe va Al tan hoan toan thi thdy cAn van & vi tri thing bang. Tinh m.

Huwéng din giai

BTKL dang dung dich:

_ — _ 7
m Fe +1m ddHTT ™ m dd rong binh A +m H. — m dd HC — m dd rengbinha = 16
E o

Phuong trinh bén cée B: 24 +3HS0,——>AL(SO,), +3H,

Ta co6:
m thay vio pl m 3 m
n,=— mol———n,; =—.—=— mol
27 ©o27T 2 18
n m
= my. = —2 == gam
S b 9
BTKL dang dung dich:
2m
m, +m ddH 50, = M, nebinh B My = m ddH.50, = M nebinh B~ T
b - — 1 l._}
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Ban dau cén thing bang:

. 2m
inh A _3']h :]n.:.::r ng b i

Mg = My, inh B 0

= 1M ddl ron e o

.54,

Sau khi phan tng thi cin van thing bang nén:

A ]1].1.115' ne pinh A = ]-l].i.ZZ!' ne

vinh B

sm
.}. ] 0= — =
g

-

= [m=2.43gam

Nhu vay ta co:
Cau 5: Hydrochloric acid (HCI) ¢6 vai trd rat quan trong d6i v6i qué trinh trao doi chét ciia co thé. Trong
dung dich da day cua nguoi ¢ hydrochloric acid voi ndng d6 khoang tir 0,0001 dén 0,001 M (c6 d6 pH
tuong tmg 1a 4 va 3). Ngoai viéc hoa tan cac mudi khé tan, hydrochloric acid con 1a chat xtc tac cho cac
phan tmg thily phan cac chat glucid (chat dudng, bot) va chat protein (chat dam) thanh cac chat don gian
hon dé co thé c¢6 thé hap thu duoc. Lugng hydrochloric acid trong dich vi da day ngudi nho hon hodc 16n
hon mirc binh thuong déu gay bénh cho ngudi.

—

6 hydrochloric acid nhé hon 0,0001 M (pH > 4,5), ngudi ta mic
bénh kho tiéu. Néu mot ngudi nao dé bi tri¢u chung thiéu hydrochloric acid trong da day thi sy ti€u hoéa &

a) Khi trong dich vi da day c6 nong d

rudt non dién ra nhu thé nao?
b) Khi néng d6 acid 16n hon 0,001 M (pH < 3,5), nguoi ta mic bénh ¢ chua. Trong y hoc, dugc phérn
Nabica (NaHCOs) dung dé trung hoa bét lwong HC1 du trong da day. Tinh khéi lugng cta dung dich HCI
0,035M (ndng d6 acid trong da day) duogc trung hoa va thé tich khi CO, (dkc) sinh ra khi udng 0,336 g
NaHCO:s.

, Huéng dan gidi
a)- Mon vi thiéu tin hi¢u dong nén thirc an s€ qua moén vi xuong rudt non li€n tuc va nhanh hon, thuc an

s& khong du thoi gian ngdm déu dich tiéu hoa.

- Néu thiéu HCI trong da day thi pepsinogen s& khong hoat hoa dé tré thanh enzym pepsin — nén protein
trong dung dich s& khong duoc bién doi vé mit hoa hoc — su tiéu hoa & rudt non ciing gip khé khan va

kém hiu qua.
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0,336
b) S6 mol cua NaHCOs 1a: 84 =0,004 (mol)

PTHH: NaHCO; + HCl = NaCl + CO, + H,O
0,004 0,004 0,004
Khéi luong ctia HC1 da dung 1a: muc = 0,004 . 36,5 = 0,146 (gam)

Thé tich khi CO, sinh ra & dktc 1a: V = 0,004 . 24,79 = 0,09916 (lit)
Céu 6: Acid da day rét can cho viéc tiéu hoa thirc dn. Tuy nhién néu du thira acid c6 thé ting nguy co gay
cac van dé khac nhu trao nguoc, viém loét, xuat huyét da day, ... tham chi 1a ung thu da day. Vi sao nguoi

mic bénh da day thuong duoc bac si khuyén khong nén sir dung thirc dn 6 vi chua?

Huéng dan giai
Thurc an c6 vi chua ¢6 moi truong acid, do d6 nguoi mac da day thuong duogc cac bac si khuyén khong
nén st dung thirc an cd vi chua.
Bai 7: Mot trong nhitng hoa chét duoc st dung rong rii trong cudc song ciing nhu trong cic nganh cong
nghiép san xuat do 1a acid. Céac acid khac nhau nhung van c6 nhitng tinh chat hod hoc gidng nhau, d6 1a
nhiing tinh chét gi? Acid ¢6 nhiing ing dung nao trong doi sdng, san xuat?

Hwéng din giai

— Tinh chat chung cua acid:

+ Cac dung dich acid 1am d6i mau gidy quy tim thanh mau do.

+ Nhiéu kim loai (ngoai trr Cu, Ag, Au, Pt ...) khi phan tng véi dung dich acid
s& tao thanh mubi va giai phong khi hydrogen.

m
{ Wydrochloric acid =
; ° .

— Ung dung ciia mot s6 acid:
+ Acetic acid dugc dung dé: ché tao dugc phém, san xudt to nhéan tao, ché tao

chat déo, san xuat pham nhudm, san xuat thudc diét con trung, pha ché giam an

+ Acid H>SO, va HCI dugc dung dé: san xuat pham nhudm, san xuat chat tay rua,
ché bién dau mo, san xuat acid, ché tao acquy, ché tao thudc nd, san xuat to soi,
san xuat phan bon, san xuat giay ...

Cau 8: Mot hoc sinh lam thi nghi¢m nhu sau:
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R

Hinh. Tring ga trong dung dich acetic acid
*Chuan bi: 1 qua trimg ga (hay trimg vit), 1 cdc thuy tinh, lo gidm an (dd acetic acid 2 — 5%).
*Tién hanh thi nghiém: Cho qua trimg vao cdc, rot tir tir gidm vao cdc cho dén khi ngap han qua tring,
thdy sui bot khi trén bé mit 16p vo trimg. Biét ring acetic acid di tac dung véi calcium carbonate (thanh
phan ciia vo trimg) tao ra calcium acetate, nudc va khi carbon dioxide.
a) Hay chi ra ddu hiéu dé nhan biét c6 phan mg xay ra.
b) Xéc dinh chat tham gia va san pham tao thanh ctia thi nghiém trén.

Hudéng dan giai
a) Dau hi¢u dé nhan bict cé phan ing xday ra: c6 bot khi xuat hién trén bé mat 16p vo trung.

b)
- Chat tham gia: acetic acid; calcium carbonate (thanh phan ciia vo trimg).

- San pham tao thanh: calcium acetate, nuwdc va khi carbon dioxide

PHAN C: BAI TAP TU CAC PE THI CHON LOC

( Chon loc cac bai tap tir cac dé thi HSG hodc thi chuyézl) )

Cau 1: (trich tir dé hsg LUC NGAN —2023-2024) Hon hop A gom FeCOs, Mg va Ag. Cho A tac dung
v6i dung dich acid HCI du thu duoc dung dich B, khi D va mot phan chat rin khong tan E. Cho dung dich
B tac dung véi dung dich NaOH du, thu dugce két tua F. Cho khi D tac dung véi dung dich Ca(OH), du
thu dugc két tha G. Xac dinh thanh phén cia B, D, E, F, G va viét phuong trinh hoa hoc cta céc phan ting
Xay ra.

Huwéng din giai
- B: FeCl,, MgCl,, HCI du

- D: CO,, Ha.
-E: Ag
- F: Fe(OH),, Mg(OH),

- G: CaCoO;
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- Cac phuong trinh héa hoc:
FeCO; + 2HCI — FeCl, + CO, + H,O
Mg + 2HCl — MgCl, + H,
HCl + NaOH — NaCl + H,O
FeCl, + 2NaOH — Fe(OH), + 2NaCl

Céu 2: (trich tir dé hsg LUC NGAN- 2023-2024) Hiy néu hién tuong va viét phuong trinh phan tng
x4y ra trong moi thi nghiém sau:

a) Tha mot vién Zn vao dng nghiém chira dung dich acid HCI.

b) Nho tir tir dén du dung dich acid HNO; vao 6ng nghiém chira dung dich NaOH va
phenolphtalein.

¢) Nho dung dich Ba(OH), vao 6ng nghiém chira dung dich H,SO, lodng.

d) Dén khi tir tir #én du khi CO, vao éng nghiém chira dung dich Ca(OH),. Sau d6, tién hanh nho
dung dich NaOH vao dng nghiém.

Hwéng din gidi
a. Vién Zn tan dan c6 khi khong mau thoat ra
Zn + 2HCI — ZnCl, + H,
b. Khi chua cho HNO; vao thi éng nghiém chira dung dich NaOH va phenolphtalein c6 mau hong.
- Khi cho HNOs vao mau héng cua dung dich nhat dan dén mat mau hoan toan.
HNO; + NaOH — NaNO; + H,O
c. Xuat hién két tua tring
Ba(OH), + H,SO4 — BaSO4 + 2H,O

d. Dan khi CO, vao Ca(OH), ban dau xuét hién két tua tring, sau két tia tan tao thanh dung dich trong
sudt. Sau khi nhé dung dich NaOH vio lai thdy xuét hién két tia mau tring.

C02 + Ca(OH)z — CaC03 + HzO
COz + CaCO3 + HzO — Ca(HCO3)2

2NaOH + Ca(HCO;), — Na,COs + CaCO; + 2H,0
Cau 3: (trich tir dé hsg HIEP HOA- 2023-2024) Tién hanh 2 thi nghiém sau:
- Thi nghiém 1: Cho a gam Fe hoa tan trong dung dich HCI, két thuc thi nghiém, c6 can san pham thu
duoc 3,1 gam chit rén.
- Thi nghiém 2: Néu cho a gam Fe va b gam Mg vao dung dich HCI (cting véi lugng nhu trén). Két thuc
thi nghiém, ¢6 can san pham thu dugc 3,34 gam chét ran va thiy giai phong 0,4958 lit khi H, (do &
25°C,1 bar). Tinh a va b?

) Hwéng din gidi
Xét thi nghiém 1: Gia su Fe tan hét trong HCI.
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- PTHH:
Fe + 2HC] — FeClz + H, (1)

N, = 31 0,0244 (ol )
127

- Chét ran sau khi c6 can 1a FeCl:

n, =n.., =00244 (nol}

* Thi nghiém 2:
Mg + 2HCI — FeCl, + H, (2)

Fe + 2HCI] — Mng + H2 (1)

n, =002 (rol) < 0,0244 . . i
: — Thi nghiém 1: Fe du, HCI hét. Thi nghiém 2: KL cling du

— nF.:u.:;:'-l = I,-.H = 0,02 (mol) — an-:"-I.l:.ll = 0,02.56=112 [gam}
S m.,. =31 0,02.127- 0,56(gam)

—a=112+0,56=168(gam)

- Xét TN 2: bao toan khdi luong

a+b+0,04.365=334+ 0022 b=0,24(gam)
Ciu 4: (trich tir dé hsg VIET YEN - 2023-2024) Hoa tan hoan toan 11 gam hdn hop X gém Al va Fe bang
dung dich sulfuric acid lodng du. Sau khi phan tng két thic thu duge 9,916 lit khi (dkc)

a) Tinh thanh phan % vé khéi luong mdi kim loai trong hdn hop X?
b) Tinh khéi lwong mudi khan thu duoc?

¢) Luong khi hydrogen ¢ trén khtr vira du 23,2 gam oxide cua kim loai M tao thanh kim loai M va H,O.
Xéc dinh cong thire hda hoc cua oxit d6?

Huwéng din gidi

—

a) PTHH: 2A1 + 3HQSO4 Alz(SO4)3 + 3H2 (1)
Fe + HzSO4 FCSO4 + Hz (2)
n, = @=ﬂ,4m|
© 2479

Goi s6 mol Al 14 x (mol), s6 mol cua Fe 1a y (mol)

|

=<3 =
{ x+y=04 [}-’=U.l

-

‘(15{7}'=l[ [K:Uq

-

ba| tes o

Vay khéi luong mdi kim loai trong hén hop A 1a:
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5.4

m = %Al = 2= 100% = 49,09%
Al =0227 = 54¢ l
Mre 2 0,1.56 = 5,6 = %Fe = 100% - 49,09% = 50,91%

b) Theo PTHH (1) va (2):
n,., =n, = 0. dimol)

Sm_+m. . o=m__+m
Theo PLBTKL, ta co: " W5t s !

—m_ . =11+0.498-0.42=49 4pam
c) Theo PTHH (1) va (2):

n,. . =n_  =0.4{mol)

om, +m, ., o=m_ . +m
Theo PLBTKL, ta co: "' W50, pa !
—m_ . =11+0.498-0.42=49 4pam
Cau 5: (trich tir & hsg HUYEN TIEN HAI - 2023-2024) C4 la thyc pham c6 ham lugng dinh dudng
cao nhung lai ¢ muii tanh dic trung, do trong ca co chita mot s6 hop chat amin (hop chat amin c6 tinh
base). Trong qua trinh ché bién mén an dé 1am giam mui tanh cia c4, ngudi ta thuong ding nude chanh
dé rira ca hodc ding gidm an dé nau ca 1am mon in hap din hon. Em hay dung kién thtrc hoa hoc dé giai
thich cach lam gidm mui tanh cua ca.
Hudéng dan giai
Vi trong chanh hay giam d€u c6 chura acid , trong c4 chira mgt s6 amin c6 tinh base .
Vi thé khi rira c4 bang chanh hay gidm an thi acid s& phan ung v6i cac amin c6 tinh
base lam cho mui tanh giam di . .
Cau 6: (trich tir d¢ hsg HUYEN TAN KY- 2023-2024)
Hay giai thich tai sao:
a. Mudi NaHCO3 duoc dung dé ché thudc dau da day?

b. Theo kinh nghiém déan gian truyén lai : Khi con trang (ong , kién ..) d6t ta thudng 1y nudc voi
boi vao vét dot thi vét thwong s& mau lanh va giam cam giac ngira rat . Em hiy giai thich vi sao khi boi
nude voi vao chd con tring ddt d& dau? Viét phuong trinh phan tmg ,minh hoa .

Hudéng dan giai
a. Ngudi ta thuong dung thudc mudi (NaHCO;) dé lam giam con dau da day vi trong da day chira

hydrochloric acid (HCI). Khi néng do acid nay tang cao ta s¢ bi dau da day. Thudc mubi chira
NaHCOs sé& phan ung véi HCI giup giam nong d6 HCI trong da day.

NaHC03 + HCI — NaCl + HzO + C02

b. Nguoi ta thuong dung thude mubi (NaHCO;) dé lam giam con dau da day vi trong da day chira
hydrochloric acid (HCI1). Khi ndng d6 acid nay ting cao ta s& bi dau da day. Thuéc mudi chira NaHCO5 s&
phan tng v6i HCI gitp giam ndéng do HCI trong da day.

NaHCO3 + HCI — NaCl + HQO + C02
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