Tén Gifo Vién Soan: Nguyén Tan Hai

Chuyén dé 52 — Bai toan Khoang gia tri — Nguyén Tan Hai — Pong Thap

] ] Tén Chuyén Pé: BAI TOAN KHOANG GIA TRI
Phin A: Li Thuyét ‘ o ) ’ ] ’
Dang 13 BAI TOAN XAC PINH KHOANG BIEN THIEN CUA CHAT
I. Cac dang thwong gap
- Hon hop (cé tinh chdt twong tw nhau) phan ing véi chat X (lay thiéu hodc thay doi lwong chat).

- Néu lugng chit X 14y vao phan tng thay dbi thi luong san phdm tao ra tir hdn hop ciing thay doi trong

mot khodng nao d6 (khoang bién thién).
— Yéu cau: Xac dinh khodng bién thién gid tri lwong chdt tham gia (hodc san pham) min< m < max.
I1. Phwong phap giai:
1. Néu da biét lwong ciia mdi chét trong hdn hop ban dau — bién luin theo thi tw phéan wng
- Ta xét 2 trwomg hop:
+ Truong hop 1: A phan tmg trude X — tinh dugc luong can tim 14 m,
+ Truong hop 2: B phan tng truéc X — tinh duge luong can tim 13 m,
— Bign ludn: Vi cac phan &ng song song nén gia tri thue ciia m 1a khoéang bién thién:
m; <m <m; (hodc m, <m < my)

2. Néu da biét tong lwgng hai chit A, B ma chwa biét hrgng méi chit — bi¢n luin theo ham lwong
chit trong hdn hop

- Ta xét 2 trwomg hop:

+ Trudng hop 1: Gia str hdn hop chi c6 A — tinh duoc luong can tim 13 m,.

+ Trudng hop 2: Gia str hdn hop chi c6 B — tinh dugc lugng can tim 1a m,.

— Bién ludn: Vi hdn hop c6 ca 2 chit nén gia tri thwe ciia m 1a khoang bién thién:
m;<m < m; (hodc m; <m < m,)

3. Dwra vao giéi han ciia dai lwong da biét — khoéng bién thién ciia dai lwrong chwa biét

- Pbi véi mot hdn hop chira 2 chat bat ky A, B:
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Tén Gifo Vién Soan: Nguyén Tan Hai

m - m -
HoB hap Hoé hap
M—{ nl—i:-ahéb {M—_i 0< N, e < nh:ahq:-"
Chaéreag hon Chatnheihan

Dang 2: BAI TOAN KHOI LUQGNG MOL TRUNG BINH
KHOI LUQONG MOL NGUYEN TU

- Khéi lugng mol trung binh ¢6 gia tri phu thudc vao thanh phan vé luong cac chit thanh phan trong hdn
hop.

- Nguyén tic cua phuong phap nhu sau: Khéi lwong phan tir trung binh (ki hiéu M ) ciing nhu khdi luong
nguyén tir trung binh chinh 13 khéi luong ctia mot mol hdn hop, nén né duoc tinh theo cong thirc:

M toég khodl 66hg hoé hip (gam)
toag sodrol cat chaitrong hoé hdp
M,.n+M..n, +..
n +n,+..

—aﬁ:

- Thong thudng dé bai s& cho hdn hop gdm 2 chét (2 kim loai A va B hodc mudi ctia 2 kim loai A va B).
Pé xac dinh tén, va cong thirc héa hoc cua chat.

- Khéi lugng mol trung binh luén nam trong khoang khdi lwgng mol phan tir ctia cac chét thanh phan nho
nhét va 16n nhét.

Mrﬁn{ﬁhh{Mn‘ax

- Sau khi xé&c dinh duoc gidi han vé khéi luong mol ta x4ac dinh dugc kim loai A, B hoac mubi cta kim
loai A va B.

Dang 3: BAI TAP CO,, SO, TAC DUNG VOI DUNG DICH BAZO (CO BAN)
I. PHUONG PHAP GIAI THONG THUONG THEO PTHH
1. Cac phwong trinh héa hgc xay ra
a. DBbi voi dung dich NaOH, KOH — MOH

CO, + 2MOH — — M,CO, +H,0 (1)
CO, + MOH — — MHCO, (2)
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- Ned Mo 1. phafi étig chataib 1 mUOEMHCO,

co,

— (CO, phai 60g db muoatrung hoa tan hoaa toan)

- Ned Mo >2 ., phafi 6ixg cheded 1 muoéM CO,
co,

— ( MOH vaeCO, phafi 6ag voa fiulhoag MOH do)

- Ned 1< M <2, pha 6ixg b 2 muoéM _CO, vadHCO

Neo,

— (CO, phah 60g db 166hg muoatrung hoa botan moéphah)

b. Béi v6i dung dich Ca(OH),, Ba(OH), — M(OH),; phan ing tao két tia MCO; (CaCO; hoic
BaCO,)

CO,+M(OH) — —=MCO, ! +HO (1)
2C0, + M(OH), - — M(HCO,), ()
hoad

CO, + MCO, | +H,0 — — M(HCO,),

n
- Neé#t — = <1 phai 6bg chated 1 muoaM CO,

My (on,

— M(OH), voa fiuhoaé do

n
- Neéi ——— =2 — phah 6iig chadsib 1 muo&M(HCO,),

M (omi,

— CO,voa fudhoa tan kebtua hoaé do

n
- Neé 1<—"2 <2 phafl 6ixg tab 2 muo&MCO, vaeM (HCO,),

M oHy,

— CO, db chaiubhoa tan 1 phaa kedtua.
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CHU Y: CACH AP DUNG CONG THUC GIAI NHANH

Bid .

CO; tac dung voi OH", o, Wb,
XEtAQ T = "or
n,:Dz

—

+T =1 — tomuéi HCO;, CO,d khi T <1: — CO, +OH — — HCO;
[co?
HCO;

+ 1<T <Z2— o

CO,+20H — — CO* + H,0

molp : a— 2a a
CO, +OH" — — HCOyq
molp: b— b b
= Ny =(a+h); N, =(2a+ b}m;ncog —anol:

Taca=(2a+b)-(a+b) —- |n__ =n = Ny, (,pdongkhi 1<T <2)

cog oH

+T 22— t20COY, OH d ki T >2 — CO,+20H — — COZ + H,0

Cac ki thudt gidai nhanh theo kinh nghiém:

. n_. Wi ( hafE )
+ Khi tinh mol két tua ta phai so sanh mol co3 Meae Mo

+ Khi céc dit kién cta bai cho ma ta khong tinh dugc ti 16 mol OH/CO, thi ta xét truong hop tong quat 1a
Coz

= [Neg, =Ny = Nz

san pham tao HCO; dé giai

+ Bai cho CO, tac dung véi dung dich Ca(OH), du (hoic Ba(OH), du), khi d6 CO, hét va tao mudi trung

BTNT.C
— = == |Neg, =N, (NOE Ny )
hoa 0y CaCi0y a0y

+ Khi bai cho CO, tac dung véi dung dich Ca(OH), tao ra Kkét tha va dung dich X. C6 can dung dich X lai
thu dugc két tiia nira — San pham chira ca mudi trung hoa va mudi axit:

CO, + CalOH), — — CaCO, 1 +H.,0 (1)

2C0, + CaOH), — — CaHCO,), 4, (2)

— Sunmngdigdeh®_, Cy HCO,), 2, CaCO, |  nes +CO, 7 +H,0

BTMNT.C _ —
- - ”coz =N, +2nl:a[H+:03?z - n'IDz =N +2n- e
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+ Bai cho CO, tac dung véi Ca(OH), thu duoc két tiia va khdi lwong dung dich giam

BTKL —
— = — My gign, =M, = Mg,

Phin B: Bai Tap Pugc Phian Dang
Dang 1: BAI TOAN XAC PINH KHOANG BIEN THIEN CUA CHAT
I. Phwong phap giai:
1. Néu da biét lwong ciia mdi chét trong hdn hop ban dau — bién luin theo thi tw phéan wng
- Ta xét 2 trwong hop:
+ Truong hop 1: A phan tng trude X — tinh duoc lugng can tim 1a m,
+ Truwong hop 2: B phan tng truée X — tinh dugc lwong can tim 13 7,
— Bién Iudn: Vi cac phan irng song song nén gia tri thwe ciia m 1a khoang bién thién:
my <m <m; (hodc m, <m < my)

2. Néu di biét tong hrong hai chat A, B ma chwa biét lwong mdi chit — bién luin theo ham hrgng
chét trong hén hop

- Ta xét 2 trwong hop:

+ Truong hop 1: Gia sir hdn hop chi c6 A — tinh duoc luong can tim 13 m;.

+ Truong hop 2: Gia sir hdn hop chi ¢6 B — tinh duogc luong can tim 14 m,.

— Bién luin: Vi hdn hop c6 ci 2 chit nén gia tri thwe ciia m 13 khoang bién thién:
m;<m <m; (hodc m; <m < my)

3. Duwra vao giéi han cia dai lwong da biét — khoéng bién thién ciia dai lwong chwa biét

- B6i v6i mot hdn hop chira 2 chit bat ky A, B:

m, .. - m, ...
Hod hap Hoa hag
M—{n _..{M——aﬂ-:nﬂ S | .

Chafreag han Chatinheihan

II. BAI TAP VAN DUNG

Bai 1: Hoa tan hon hop 6,4 gam CuO va 16 gam Fe,O; trong 320 ml dung dich HCI 2M. Sau phan tng ¢
m gam chat rin khong tan. Xac dinh khoang bién thién cia m?
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Hudéng dan giai

0.4

Culd

+ Truong hop 1: Néu CuO phan tng trude:

- Phuong trinh hoa hoc:
CuO + 2HCl - CuCl, +
0,08 0,16 (mol)
Fe,Os + 6HCl - 3FeCl, +
- Ban dau: 0,1 (0,64 — 0,16) (mol)
- Plng: 0,08 0,48
- Sau pu: 0,02 0

—m; = Mg (du) = 0,02.160 = 3,2 (gam)

+ Truong hop 2: Néu Fe,O; phan tng trudc:

Fe,O; + 6HCl — 3FeCl, +
0,1 0,6 (mol)
CuO + 2HCI —»  CuCl, +
- Ban dau: 0,08 (0,64 — 0,6) (mol)
- Pling: 0,02 0,04
- Sau pu: 0,06 0

—m;= CLIO(du) =0,06.80=4,8 (gam)

n :S"—I:I =0,08(mol) ; Nee o, % =0,1 (mol) ; n,, =0,32.2 =0,64(nol )

H,O

3H,O

3H,0

H.O

- Thue té CuO va FeO phan tmg dong thoi nén = 3,2 gam <m < 4,8 gam

Bai 2: Cho hdn hgp gom 8 gam CuO va 3,6 gam FeO vao trong 300ml dung dich HCI 0,8M. Sau phan

ung c6 m gam chat ran khong tan. Hé1i m nam trong khoang nao ?

Huwéng din giai
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h :SS_D —0,1(mol) ; N, —E;;S —0,05(mol) ; n,,., =0,3.0,8=0.24(mol)

Culd

+ Truong hop 1: Néu CuO phan tng trude:

- Phuong trinh hoa hoc:
CuO + 2HCl - CuCL, + H,O
0,1 0,2  (mol)
FeO + 2HCl - 2FeCl, + H,O
- Ban dau: 0,05 (0,24 — 0,2) (mol)
- Plng: 0,02 0,04
- Sau pu: 0,03 0

— m; = mreo(du) = 0,03.72 = 2,16 (gam)

+ Truong hop 2: Néu FeO phan tmg trudc:

FeO + 2HClI - FeCl, + H,O
0,05 0,1 (mol)
CuO + 2HCI - CuCl, + H,O
-Bandau: 0,1 (0,24 — 0,1) (mol)
- Plng: 0,07 0,14
- Sau pu: 0,03 0

— My = CuO(du) = 0,0380 = 2,4 (gam)

- Thyc té CuO va FeO phan g dong thoi nén = 3,2 gam < m < 4,8 gam

Bai 3: Cho 28,1 gam quing dolomit gdom MgCOs; BaCOs (%MgCO; = a%) vao dung dich HCI du thu
duogc V (lit) CO; (¢ dke). Xéc dinh V (lit).

Huwéng din giii
- Theo bai ra ta co PTHH:

MgCO; + 2HCI —= MgClL + H,0 + CO, (1)
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x (mol) x (mol)
BaCO; + 2HClI —7— BaCl, + H,O + CO, (2

y (mol) y (mol)
- Néu hdn hop chi c6 MgCO; hodc BaCO; theo phuong trinh héa hoc:

281 ZB,IH
nmz :nBE“:D3 :nMchz — ﬁ{ N, < ey 0,143 < Mg, < 0,3345

—

, 545(lit) < < 83(lit
- Vay thé tich khi CO, thu dugc ¢ dkc la: 3 (it n':':'z &3

Bai 4: Nhiét phan hoan toan 20 gam hon hop A: MgCO;, CaCO;, BaCO; thi thu dugc khi B. Cho khi B
hap thu hét vao trong dung dich nudc voi trong thi thu duoc 10 gam két tiia va dung dich C. Pun néng
dung dich C t&i phan tng hoan toan thi thay tao thanh thém 6 gam két tua. Hoi % khi luong cia MgCOs

nam trong khoang nao ?

Hudéng dan giai

-Goix,y,z 1an luot 1a s6 mol MgCO;, CaCO;, BaCO:; trong 20 gam hon hop

- Theo bai:
+ Trudc khi dun: N _ 10 =0,1(mol)
rude khi dun: =——=\,
u CC0; ~ 100
. A 5 = A 6
+ Sau khi dun lugng keét tua tang thém: N, Zﬁ =0,06 (mol)
- Cac phuong trinh phan ung:

MgCO, — “= Mg0+CO, ()

x x X

CaCO, - Ca0+CO, (2)
y y ¥
BaCO, - — BaO+CO,  (3)
z Z Z

— Neg, :I]fﬂﬁrﬁb =(x +v+Z) (mol)

CO, + Ca(OH), — CaCO; L + H,0 (4)

2C02 + Ca(OH)z - Ca(HCO3)2 (5)
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Ca(HCOs), —“> CaCO; L + H,0 +CO, T (6)

- Theo phan tmg (4 ,5, 6): Mo, =Neuco, 2Ng, e 04 =0,22 (mol)

(S4x + 100y +197z =20 (1)

—lacd Iy syiz=022 (1) (fk: 0<x,y, 2<0,22)

(84x +197z =20 [x =0,2005 0,2005.84.100% _ . o0,
_ 2 o — — ) T — |‘ﬂ\u(_ = — i Py
Giaswy=0""1x+z=02 2=0,0134 e 20 ’

84x +100y =20 [x=0,125 0,125.84.100% _ o) <o,
C(hA ey = —r — — A In\.-(__: iy W
Giaswrz=0 IK"‘}':D,EE }':D[}gS L] MgCO, 20 (]

— Thuec té trong hdn hop c6 ca 3 chitnén — 32.3% <%m,, ., <80,73%

Bai 5: Mot binh kin dung tich 9,916 lit (dkc) chtra ¢y hdn hop X gém Na, O,, SO, (ti 18 mol twong tmg 1a
2:1:1). Bt chay hét mot lugng Sulfur (S) trong hdn hop X rdi dua binh vé nhiét d6 ban dau thi thu duoc
hdn hop khi Y. Biét dy =1.1684

a) Xéc dinh % thé tich ctia hdn hop khi Y.

b) Chitng minh: khi luong S (sulfur) bién dbi thi ! <dy y =L21,

Hudéng dan giai

9,916 |

-Tacéd: Ny =317 =0,4(mol) - ng, =ny = 7 -0,4 =0,1{mol); n,. =0,2(mol)

- bt x 1a mol cua O, phéan tng voi S.

- Phuong trinh hoa hoc:
S+ 0, —'— S0,
X X x (mol)
S i 7 _
M« :G’“'“S +0,1.32+0,1.04 =38(g /mol) — My =38.1,1684 =44, 4(g/ mol)

0.4

Y gbm: No: (02); 01 (0.1 — x); SO (0,1 + x) — n, =(0,2+01- x+0,1+x) =0,4 (nol)
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- Bao toan khéi luong ta co: m, +m, =m, < 0,4.38+32x =44,4.0,4— x =0,08(mol)

— Hdn hop Y N, :0,2(mol); O, : 0,02(mol); SO, : 0,18(mol)

- Phan tram theo thé tich mdi khi trong Y:

0.02 0 o o 018 1 00% =45%
= :}4 J00% =5% ; ] :[}___4 J00% =45% — ':.'«'E:V"'{

Y —5o
S'DE-:UEI'DQT:I I -_\IU'DI'QY] —5':"'::'{:!

osRT
N -'“"”Dﬂtmrg*r]

(0,438 +32x

04 =(38 +SDK}(g/m01)

b) Ta co: My =

- Theo phuong trinh hoa hoc: Mo, =MNs = Ny =0,1(mol)
- Khi s6 mol S thay d6i thi: 0 <x < 0,1
+Néux=0— My =Mx =38(g/nol)— d,,, =1

 33+80x01

+Néux=0,1 = d,,, = = =121

— Vay khi s6 mol S thay doi thi : | <d, x =121

Bai 6: Cho 6,4 gam hdn hop X gom MgO va Fe,0; vao trong 300 ml dung dich H,SO, 0,3M, dén khi phan

{rmg hoan toan, xir 1y phan dung dich sau phan tng thi thu duoc m (gam) mudi khan. Xac dinh gié tri m.

Huwéng din gidi
- Theo bai: Nyso, = 0.3.0,3 = 0,09 (mol)

6.4 6,4 ,
-Taco: o5 =004 <Myso =0,09<7-=0,16 - 1,80, thicu.

_ Néu hdn hop chi ¢6 MgO — My gaariey =0-10(mol)

MgO + HzSO4_’ MgSO4 + HzO
0,09 0,09 0,09 (mol)

— Khéi lvong mudi: m = 0,09.120 = 10,8(gam)
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- Néu chi c6 Fe,0; — I Fe, 0, (giathied =0,04(mol)

FezO3 + 3stO4 - Fez(SO4)3 + 3H20
0,03 0,09 0,03 (mol)
— Khéi lwong mudi: m = 0,03.400 = 12(gam).

- Ma thyc t& hdn hop ¢6 ca MgO va Fe,0; nén — 0,8 gam < m < 12 gam.

Bai 7: Cho 25,65g hdn hop X gém Al, Fe, Cu vao m; gam dung dich Y chira HCI va H,SO, thu duoc m,
gam dung dich Z chi chira cic mudi tan va V lit (dkc) khi H, con lai m; gam mot kim loai khong tan. Cho
tir tir dung dich Na,CO:s téi du vao dung dich Z thi thu duge 23,3 gam hdn hop chit ran T. Cac phan tng

xay ra hoan toan.
a. Viét cac phuong trinh phan tng xay ra.
b. Tinh khéi luong ctia mdi kim loai ¢ trong hdn hop X. Biét m, — m; =9 gam

c. Tinh khéi lwong mudi c6 trong dung dich Z.

Hudéng dan giai

a. Cac phuong trinh phan tng:

2A1 + 6HCl— 2AICI; + 3H, 1 (1)
2A1 + 3H,SO,— Al(SO,); + 3H,7T )
Fe + 2HCI—FeCl, + H,1 (3)
Fe + H,S0,—FeSO, + H,?T “4)

3Na,CO; + 2AICL; + 3H,0 — 6NaCl + 2AI(OH); ! + 3CO, T (5)
3Na,CO; + AL(SO.); + 3H,0 — 3Na,SO, + 2A1(0H); L+ 3CO, T (6)
Na,CO; + FeCl, —2NaCl + FeCO;! (7)
Na,CO; + FeSOs — Na,SO, + FeCO;l (8)
b. Theo dé khéi lugng Z hon khéi lugng Y 13 9 gam = lugng (Al, Fe) nhiéu hon luong H, 13 9 gam.
- Goi X, y, z 1a s6 mol ctia Al, Fe va Cu trong hdn hop X.

> m,-m =9 m, +m, - m, =9— 27X+50y-(1,5x+y).2 =9
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(27X + 50y + 04z =25,65 'x =0,15 (mol)
—> Theo bai va phuong trinh hoc ta c6: 27X +50y - (L5x +y).2 =9— {y =0,1 (mol)
| 78x +116y =23,3 'z =0,25(mol)

— m, =0,1527 =4, DS(gam}; m, =0,1.56 =5,6(gam)_, m_ =25,65- 5,6- 4,05 =16(gam)
c. Tinh khéi lugng mubi c6 trong dung dich Z

- Ta co: My =(1,5.0,15+0,1) = 0,325 mol; m,, +m =2505- 16 =9,05 (gam)

|
- Theo phuong trinh hoa hoc (1,2,3,4) Ny, =5 Mg + 10, 5 =0,325 (mol)

9,65 0,05 .
— 5_G{ n,, =0,325< ? — Acid thiéu.

- Thuec té cac kim loai va hdn hop acid khi tiép xuc s& xay ra phan tmg dong thoi nén ta xét 2 trudng hop.
+ Gid su chi ¢6 HCI phan ung: Chi x4y ra phan tng (1, 3), ta co:
— Ny, =2n, =2.0,325 =0,65 (mol)
- Bao toan khdi lugng:
m, +m_+m,, =m, +m, — m,. =965+0,65365- 0325.2=32725(gam)
+ Gia st chi ¢c6 H,SO4 phan ung: Chi xdy ra phan Ung (2, 4), ta c6:
s Ny, =0, =0,325(mol)
- Bao toan khdi lugng:

My, + M + M, oo =My + M, — my, . =9,65+0,325.98- 0,325.2=40,85(gam)

- Vay khdi lwong muoéi trong Z 1a: 32,725 (gam) < Mmesirongz < 40,85 (gam)

Bai 8: Hon hop X gém Na, K, Ba tac dung véi H,O du thu duge dung dich Y va khi H,. Cho toan bo
lwong khi H, trén tac dung véi CuO du, nung nong lugng H,O hap thu hét vao 73,8 gam dung dich H,SO,
98% thi thu dugc HoSO, 82%. Dung dich Y tac dung hét véi dung dich chira 76,95 gam Al(SO,)s thu

duoc m gam két tia. Biét cac phan tng xay ra hoan toan. Tinh m.
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Hudéng dan giai
- Phuong trinh hoa hoc:
Ba+2H,0— BalOH), +H, (1)
Z2Na+2H,O— 2NaOH +H, (2)

2K +2H,0 - 2KOH+H, (3)
H,+CuO—"=Cu+H,0 (4)

- Luong nudc thu duoc hap thu hét vao dung dich H,SO4 98%; Ap dung so dd dudng chéo ta co:

_144

=0,8(mol
18 (mol)

M0,  82-0 m, , =14,4gam— n, ,
]

m,, 9-8
—n, =n,, =0,8(mol)

76,95
- Theo bai: nmz[go_.:.: :W :Drzzs{m}

- Dung dich Y: Ba(OH),, NaOH, KOH tac dung v6i Aly(SOs)s.

- Theo phuong trinh hoa hoc (1, 2, 3) ta co:

H

n, =n + =N +

H, BalOH), ~ > NalH MNeon = Npae :an.a[DH:lz +Nyon + Moy :anz =2.0,8=16(nvl)

M| =

+ Phuong trinh héa hoc:

3Ba(OH), + Al,(SO,), - — 3BaSO, | +2AI(OH),L  (5)

BNaOH + Al(SO, ), — — 3Na,S0, + 2Al(0OH), | (6)
BKOH + Al,(SO, ), — — 3K,50, + 2AI(OH), | (7)
- Theo phuong trinh héa hoc (5, 6, 7) ta c6: Naion, :znmz[Eo_. by =0,45(mol)

_1 1 1 2 =6 =135<16(mol
nﬁ.IZ[SD_.Ilg _gnﬂa[DH I + EnNaDH +E”KDH - nEa[DH:Iz * NMyaon + Moy = nﬁ.lz[SD_.Ilg =135<16( )
— Két ta tan 1 phan.

— N =16- 1,35=0,25(mol)

Base(dd)
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n ase 11'6 _ .
=== 0,45 —>>>< 4~ AI(OH); tan 1 phin)

(Hodc: Nhan thdy: 3<
alioH),

Ba(OH), + 2AI(OH), — — Ba(AlO,), +4HO  (8)
NaOH + Al(OH), — — NaAlO, + 2H,0 (9)
KOH +AI(OH), — — KAIO, + 2H,0 (10)

- Theo phuong trinh héa hoc (8, 9, 10) s mol ctia AI(OH); bj hoa tan

n =Ny orgsy =025 (Mol)— n =0,45- 0,25=0,2(mol)

AlCH), (=n) AINOH ) 5 (com lat)

= Myony,

=0,2.78=15,6(gam)

- Trong X chua xac dinh dugc mol Ba, Na, K nén ta khong thé biét duoc chinh xéac lugng két tua thu duge
13 bao nhiéu ma chi biét duoc khéi luong ciia AI(OH);. Nén ta s& gia thiét xay ra hai truong hop.

+ Truwong hop 1: Néu X chi c¢6 Na, K. Tir cic pthh (2, 3, 5, 6, 9, 10)

- m =0,2.78=15,6(gam)

BIOH ),
+ Trwong hop 2: Néu X chi c6 Ba. Tir cac phuong trinh hoéa hoc (1, 5, 8)
- Theo (1) — nE.a[DH;uz :nH2 =0,8(rol)

- Theo pthh (5), ta cé:

1 0,8
Naiis0,, :§ﬂEa[DH b :? > 0,225 Ba(OH), du.

— Két tia thu duoc theo phuong trinh (5, 8):

Ngaco, :3!1),_“2[5@:1I3 =3.0,225=0,675(mol)— m, ., =0,675.233=157,275(gam)
Moty = ZNesomy, ey =023 (MO = Ny, o =0,45- 0,25=0,2(mol)
= My 0h), (com) =156 (gam)

(Pp gidi phit hop tw duy ciia hs THCS. HS néu di hoc vé pt ion cé thé gidi theo pt ion dé tiét kiém thoi
gian).
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Bai 9: Hoa tan m (gam) hon hop Na,CO; va KHCO; vao nude duge 200 ml dung dich A. Cho tir tir
100ml HCI 1,5M vao A thu dugc mot dung dich B va 1,1156 lit khi (dkc). Cho B tac dung vdi dung dich
Ba(OH), du, thu dugc 29,55 gam két taa.

a) Tinh m va ndng d6 mol cia cac chat trong dung dich A

b) Tinh thé tich khi CO, (dkc) sinh ra khi cho nhanh dung dich A vao binh dung 100ml dung dich HCI
1,5M.

Huwéng din gidi
a. Nyg =015(mol); n, =0,045(mol); n_, =0,15(mol)
- Cho tir tir HCI vao A: luc dau khong giai phong khi, khi CO, T thi Na,CO; hét. B tac dung voi Ba(OH),
du tao két tha nén HCI hét.
- Goi x, y lan lugt 1a s6 mol Na,COs, NaHCO; trong A

+ Phuong trinh héa hoc:

HCI +Na,CO, — NaHCO, + NaCl (W
HCI + NaHCO, — NaCl +CO, +H_O 2)
HCI + KHCO, — KCI +CO, +H,0 (3)

NaHCO, + Ba(OH), — BaCO, +NaOH+H,0  (4)
KHCO, + Ba(OH), — BaCO,+KOH+H.0  (5)

- Theo phuong trinh héa hoc (1, 2, 3) Mha =Muaco, ¥ Moo, = Moo, =0,15- 0,045 =0,105(rrol)

n =0,105(mol)

NaHCO, — haco,
- Theo phuong trinh hoa hoc (2, 3, 4, 5)

Myarco, * Menco, =Maaco, + Moo, — Niiico, =0,15- 0,105+ 0,045=0,09(mol)

— m = 0,105.106 + 0,09.100 = 20,13 (gam)

. . 0,105 0,09
- Nong do mol cua cac chat tan trong A: CM[Na;ED;) :W ZUJSZSM;CM[KH.:DEJ = 03 =0,45M

b. Cho nhanh A vio B thi khong biét mu6i nao phan ving nhiéu hon.

Trwong hop 1: Gia st Na,CO; phan tng trudc:
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Na,CO; + 2HCl— 2NaCl + H,O +CO, 1T
Ban dau: 0,105 0,15 (mol)
P. tng: 0,075 0,15— 0,075 (mol)
— V=0,075.24,79 = 1,86 lit
Trwong hop 2: Gid st KHCO; phan tng trudce:
KHCO; + HCI—KCl + H,O0+CO, T
0,09 — 0,09 0,09 (mol)
Na,CO; + 2HCl— 2NaCl + H,O +CO, T
0,105 (du) 0,06 — 0,03 (mol)
— V=0,12.24,79 =2,975 lit

Thuc té khong biét thir ty phan tmg nhu thé nio, nén = 1,86 lit <V < 2,975 lit.

Bai 10: Hon hop A gom 0,56 gam Fe va 16 gam Fe,Os. Tron A véi 27a (gam) bot Aluminium rdi nung &
nhiét d6 cao (khong c6 khong khi) thu dugc hdn hop B. Néu cho B tan trong H,SO, lodng du thi thu dugc
V lit khi, néu cho B tan trong NaOH du thi thu dugc 0,25V lit khi (cac khi do cung diéu kién nhiét do, ap

suat).
a) Viét cac PTHH xay ra, biét r.':fmg Fe,O; chi bi khir thanh kim loai Fe.

b) Xac dinh gia tri cua a?

Hudéng dan giai
(Pé khéng néi phan vmg xdy ra hoan toan va hon hop B tac dung véi NaOH tao ra khi. Nén trong B cé Al
dir. C6 thé ¢6 Fe,Os dur. (cik coi nhir c6 Fe,0s dw dé tinh)

a. Vi B tac dung v&i NaOH tao ra khi nén trong B chtra Al du.

:Dézﬁ =0,01(mol);n,, 2 =a(mol)

n
27

Fe
- Pit x 1a s6 mol Fe,O; phan tng, phuong trinh hoa hoc:
2A1  +  Fe,0; —%5 2Fe + ALO; (1)

Ban dau: a 0,1 (mol)
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P.ing: 2x X 2x x  (mol)
Sau pu: (a-2x) (0,1 -x) 2x X
— B gém: Al du ((a — 2x); Fe,Os (0,1 —x); Fe (0,01 + 2x); AL,O; (x) mol
- Phan tng cua B v61 H,SO4 loang

AlLO, +3H,50, — — AL(SO,), +3H,0 (2)
Fe,0,+3H,50, — — Fe,(SO,),+3H.0 (3)
2A1 +3H,50, — — AL (SO,), + 3H, (4)
Fe+H,S0, — — FeSO, +H, (5)

= n, =L5a- 3x+0,01+2x =(L5a- x+0,01) {lnnl}(l)

- Phan ung cia B v&i NaOH:
AlLO; + 2NaOH — 2NaAlO, + H,O
2Al + 2NaOH + 2H,0 — 2NaAlO, + 3H, T
(a—2x) (1,5a - 3x) (mol)

= My, =(1,5a - 3x) (mol) ()

L5a- 3x 0,25V 1

La-x+0,01 _V 4,5a- 0,01
- (/dn — —

4,5a- 0,01

-Vi 0<x=<0,lnén= 0< T

< 0,1 = 0,0022 (mol)<a < 0,2467 (mol)

Dang 2: BAI TOAN KHOI LUQNG MOL TRUNG BINH - KHOI LUQONG MOL NGUYEN TU
I. Phwong phap giai:

- Khéi lugng mol trung binh ¢6 gia tri phu thudc vao thanh phan vé luong cac chit thanh phan trong hdn
hop.

- Nguyén tic cuia phuong phap nhu sau: Khéi lwong phan tir trung binh (ki hiéu M ) ciing nhu khdi luong
nguyén tir trung binh chinh 13 khéi luvong ctia mot mol hdn hop, nén né duoc tinh theo cong thirc:
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M toag khoal 6dihg hoi hop (gam)
toag soarol cat chattrong hoé hop
M. +M..n, +..
n+n, +..

—aﬁ:

- Thong thudng dé bai s& cho hdn hop gdm 2 chét (2 kim loai A va B hodc mudi cta 2 kim loai A va B).
bé xé4c dinh tén, va cong thtrc hoa hoc cua chét.

- Khéi luong mol trung binh luén nam trong khoang khéi luong mol phén tir cta cac chat thanh phan nho
nhét va 16n nhat.

Mrﬁn‘:ﬁhh{Mn‘Ex

- Sau khi x4c dinh dugc gidi han vé khoi luong mol ta xac dinh duogc kim loai A, B hoac mudi cua kim
loai A va B.

IL. BAI TAP VAN DUNG

Bai 1: Hoa tan hoan toan 2,84 gam hon hop hai mudi carbonate cta hai kim loai thuoc nhom ITA trong
bang tudn hoan cic nguyén t6 hoa hoc va thudc hai chu ky lién tiép trong bang tudn hoan bang dung dich
HCl ta thu duoc dung dich X va 743,7 ml CO, (& dkc).

a. Hay xéc dinh tén cac kim loai.

b. Co6 can dung dich X thi thu dugc bao nhiéu gam mudi khan.

Hudéng dan giai

a. Goi A, B 1a cac kim loai can tim. Cac phuong trinh phan tmg 13

ACO; + 2HCl —— ACL + H;0 + CO,' (1)
BCO; +2HCI —— BCl, + H,O + CO,’ (2)
10,7437

=0,03 (rmol)

= Myeo, * Mg, =Neg,

Theo cic phan tng (1), (2) 224,79

- Goi M 1a khéi luong mol trung binh ctia ACO; va BCO:.

— 284
M =—"— =94,67
R 0,03
_Gia st Ma< My Moco, <9467<My, <M, +60<94,67<M, +80— M, <3467<M,

Vi thude 2 chu ky lién tiép nén — A 1a Mg: Magnesium (M = 24) va B 1a Ca: Calcium (M = 40).

b. KLPTTB cua cac mudi chloride:
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M s ciorse =My + M, =34,67+71=10567— m . =10567.0,03=317 gam

Bai 2: Hon hop khi SO, va O, ¢6 ti khdi so voi CH, bang 3. Can thém bao nhiéu lit O, vao 20 lit hn hop
khi d6 dé cho ti khdi so vi CH,4 giam di 1/6, ttrc bang 2,5. Cac hdn hop khi & cing diéu kién nhiét 6 va
ap suat.

Huéng din giii

- Ap dung so d6 duong chéo ta co:

Vy,, _‘ﬁ- M,
Vo, M-M

48- 32 16 20
= = =1-=Y =V_. ==—=10(L
64-48 16 202 % 2 (L)

- Goi V 1a s0 lit O, can thém vao, ta co:

+ Hon hop sau: SO, (10 lit) ; O, (10 + V) (lit);

M. =2.5.16 =40 2310+3210+V)

=40— V =20(L
N 20+V (L)

Bai 3: Hoa tan 16,8 gam hdn hop gdm 2 mudi carbonate va sulfite ctia cing mot kim loai M hoa tri I vao
dung dich HCl du thu dugc 3,7185 lit hdn hop khi (dkc). Tim kim loai M

Huéng dan giai
Theo bai ta c6: Cong thirc ctia hai mudi twong tmg 1a: M,CO;3, M,SO;

37185

M s v ki = 2479 =0,15(mol)
Phuong trinh phan ung :
M2C03 + 2HC1 - 2MC1 + HzO + C02 (1)
M,SO;+ 2HCI — 2MC1 +H,0 + SO, (2)
— 16,8
_ _ M =——— =112 (g/mol)
Tu (1),2) — My s =Ny =0,15(mol) _ 0,15

— 2M +60< Myws < 2M + 80— 16 <M < 23 _, \f =23 (Na — Sodium)
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Bai 4: Dung dich X chira 8,36 gam hdn hop hydroxide cta 2 kim loai héa tri I. Dé trung hoa X can dung
t6i thiéu 500 ml dung dich HC1 0,55M. Biét hydroxide ctia kim loai c6 nguyén tir khéi 16n hon chiém

20% s mol hon hop. Xac dinh ki hi¢u hoé hoc cua 2 kim loai.

Huwéng din gidi

- Goi A, B 1a 2 kim loai héa tri I (chon Ma < Mag). Dt cong thirc chung ctia hai hydroxide kim loai la MOH

(A<M <B)
. Ny, =0,5.0,55 =0,275(mol)
- Ta co:
- Phuong trinh hoa hoc
MOH + HCI — 7 MCl + H,O
Ny, =N,q =0,275(mol) = Mx =0 =30,4(g/ mol)
- Theo phuong trinh hoéa hoc: 0,275

= M+17=30,4—- M =134 _, A <134<B — A =7: Lithium (Li = 7)
- DBit x 1a mol ctia hdn hop hydroxide (MOH), theo bai ta co:

Ny, =0,2x(mol)— n,,, =0,8x (mol)
- Theo bai ta c6 h¢ phuong trinh:

'0,8x+0,2x =0,275 (% =0,275
124.0,8x+(B+17).02x=8,36 |B =39(K - potassium)

Bai 5: Cho 12,78 gam hdn hop mudi NaX va NaY (X, Y 1a 2 nguyén t6 thudc nhom VIIA, & 2 chu ki lién
tiép, X dung trudc Y) vao dung dich AgNO3 du thu dugc 25,53 gam két tia. Xac dinh cong thirc hoa hoc

va % khdi luong ctiia mudi NaX trong hdn hop dau

Huwéng din giai

- X, Y 12 2 nguyén t6 thudc nhom VIIA, & 2 chu ki lién tiép — Goi cong thirc chung ctia X, Y 1a B

M,<M,<M

— cong thirc chung ctia hai mudi 1a NaB ( ¥) ¢6 s6 mol 1a a mol.
- Phuong trinh phan tng:
NaB + AgNO; — NaNO; + AgB|

a a (mol)
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+ Ap dung tang giam khéi luong ta co:
— A mang= 108.a —23.a=25,53-12,78=12,75 = a=0,15 (mol)

12,78

| Mus =57 =852= M, =852- 23=62,2

= 35,5(Cl)<M, =62,2<80(Br)
= Hai mudi 1a: NaCl: x (mol) va NaBr: y (mol)

Theo bai ta c6 hé¢ phuong trinh:

‘x+y=015 x=0,06_ o _ 0,06.58,5.100%

_ —27.465%
585x+103y=12,78  |y=009 v 12,78 °

Bai 6: Cho 6,2 g hdn hop 2 kim loai kiém thudc 2 chu ky lién tiép trong bang tuan hoan phan g véi
H,0 du, thu duoc 2,479 lit khi (dkc) va dung dich A. Tinh thanh phan % vé khdi luong timg kim loai
trong hon hop ban dau.

Huwéng din giai

- bat R 1a KHHH chung cho 2 kim loai kiém da cho; Mg 1a khéi lugng mol trung binh cua 2 kim loai
kiém A va B, gia st My < Mg — M, < Mg < Mj .

- Phuong trinh héa hoc:
R+2HClI - — RClI+H,
o n, =2n, =0,2nmol— M, :%22 =31
Theo phuong trinh hoa hoc: ' — Ma <31 <Ms

- Theo bai 2 kim loai nay thudc 2 chu ki lién tiép, nén 2 kim loai d6 1a: A 1a Na (23) va B 1a K (39)

Bai 7: a. Cho 13,8 gam (A) 1a mudi carbonate ctia kim loai kiém vao 110 ml dung dich HCI 2M. Sau
phan tng thdy con acid trong dung dich thu duoc va thé tich khi thoat ra V, vuot qua 22311 ml. Viét
phuong trinh phan ung, tim (A) va tinh V, (dkc).

b. Hoa tan 13,8g (A) & trén vao nudc. Vira khudy vira thém timg giot dung dich HC1 1M cho t6i du
180ml dung dich acid, thu duoc V, lit khi. Viét phwong trinh phan tmg xay ra va tinh V, (dkc).

Huwéng din gidi
a/

- Phuong trinh hoa hoc
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M,CO,+ 2HCI — — 2MCl + H,0 + CO

2

n =n
- Theo PTHH ta c6: ™M:&% 0
2,2311
- —

TS =0,09 (mol) — n,, ., =N, >0,09(mol)
- €0 Dail: N

138
" = 0,09

= 153,33

(Gidi thich cho hs: vi néu Ién hon hodc bang thi mol ciia CO; thu dwoc sé bang hodc nhé hon 0,09)

- Mat khéc vi HCI con du sau phan tng:

1 _0112 _ 0,11 (nol) — M 13,8 _

M.CO, < EnHEI T M. COy >m_125,45

_)
— 125,45 <M,CO; < 153,33 — 12545 <2M + 60 < 153,33 — 32,725 <M < 46,65
- M 1a kim loai kiém — M 1a potassium (K).

8
nED = nK co, = E
o, % T K 138

=01mol— V., =012479=2479 (L)
b. Hoa tan K,CO; vao nudc dugc dung dich K,COs
- Thém tur tr HCI va K,COs, phuong trinh hoéa hoc.

HCI +K,CO, — — KHCO, +KCl
HCl + KHCO, — — KCl+CO, + H,0

13,8
_ =—_=01(mol<n_. =018mol <n +n ,
e, T 138 i S el hét KHCOs con du.
- Theo phuong trinh hoa hoc:
Neo, =Myg = Mo, =0,18- 0,1=0,08(rol) — VEDE =0,08.24,79=19832 (L)

Bai 8: Hoa tan hét 3,82 gam hdn hop gdm mudi sulfate ctia kim loai M hoa tri I va mudi sulfate ctia kim
loai R hoa tri II vao nudc thu duge dung dich A. Cho 500 ml dung dich BaCl, 0,1M vao dung dich A. Sau
khi phan tng xay ra hoan toan thu dugc 6,99 gam két tia. Loc bo két tua, I'Siy nudc loc dem ¢d can thi thu
dugc m gam mudi khan.

a. Tinh m.
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b. Xac dinh kim loai M va R. Biét rang nguyén tir kh6i ciia kim loai R 16n hon nguyén tir khi ciia
Mla 1 amu.

¢. Tinh phan trim khéi lwong mudi sujfate cua hai kim loai trong hdn hop dau.

Hudéng dan giai

a.
n =0,5.0,1=0,05 (rmol
-Taco: °*: (mol)
- Cac phuong trinh phan ung:
BaCl, + M,SO; — BaSO,4 + 2MCI (1)
BaCl, + RSO; — BaSO, + RCl, (2)
6,99
0. =====0,03(mal)
_Theo bai: ¢ 233

- Theo (1), (2) ta c6: S6 mol BaCl, tham gia phan ting = 0,03 mol
— S6 mol BaCl, du = 0,05 - 0,03 = 0,02 mol
m=3,82+ 0,05.208- 6,99 =7,23(gam)

- Bao toan khdi lugng ta co:
b. Goi s6 mol ctia M,SO4va RSO, lan luot lax va y
- Theo dé ta c6 cic phuong trinh sau:

(2M + 9%6)x + (R +96)y =382 (1)

X +y =003 (1)
R=M=+1 (H1)

- T (D), (ID), (I1I) ta co:

— 2Mx+96x + (M + 1)y + 96y =382 — M(2x+y)+96(x +y)+y =382
— M(x+0,03)+96.0,03+y=382— M(x+0,03)+(0,03- x) =0,%
091+x
M=—"
*x+ 003

V& 0<x<0,03) — 15,67<M <30,33_, \1-23 (Na) va R = 24 (Mg).

¢. Thay M =23 (Na) va R =24 (Mg) vao (I) taco

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




Tén Gifo Vién Soan: Nguyén Tan Hai

142x +120y =382 [x=0,01(nol)
' x+y=0,03 'y =0,02(mol)

- Thanh phan phan trim khéi lugng mudi sunfat ciia hai kim loai trong hén hop dau la:

_0,01142
"0 3,82
%M, o, =100%- 37,173% = 62,827%

Yam »x100 =37,173%

Bai 9: Hoa tan hoan toan 19,2 gam hon hop A gém Fe va mdt kim loai R ¢6 hoa tri Il vao dung dich acid
HCI thi thu doc 9,916 lit khi (do ¢ dkc ). Mt khac khi hoa tan hoan toan 9,2 gam kim loai R trong 1 lit
dung dich HCI IM thu duogc dung dich B, cho quy tim vao dung dich B thiy quy tim chuyén thanh mau
d6. Hay xac dinh kim loai R va tinh khéi luong ctia mdi kim loai trong 19,2 gam hdn hop A.

Huwéng din gidi
. n, =0,4(mol)
- Theo bai: ™
- bat x, y 1a mol cua Fe va R.

- Phuong trinh hoa hoc

Fe+2HCI — — FeCl,+H, (1)
R+2HCI - —RCl,+H, (2)

— 19,2
H 04

=48— M, <48<56
- Theo phuong trinh hoéa hoc:

- Vi dung dich B lam do6 quy tim nén trong B con acid HCI do dé ta co:

L= 22.05- M, >184

n, <—
2 M. — 184<M_<48

R
— Cac kim loai hoa tri II thoa man 1a Mg (24) va Ca (40)
- Voi R 1a Mg, ta co:

(56x+24y =192 [x=0,3(mol) [m. =0,3.56 =16,8(gam)
x+y =04 'y =0,1(mol) My =0,1.24 =24 (gam)

- Vé6iR 1a Ca, ta co:
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'm., =0,2.56 =112 (gam)
| my,, =0,2.40 =8(gam)

'56x+40y =192 [x=0,2(mol)
x+y =04 'y =0,2(mol)

Bai 10: Hoa tan 4 gam hon hop Fe va mét kim loai hoa tri 2 vao dung dich HCI du thu dugc 2,479 lit khi
H, (dkc). Néu chi dung 2,4 gam kim loai ho4 tri 2 cho vao dung dich HCI thi dung khong hét 500m] dung
dich HC1 IM. Tim kim loai hoa tri IT .

Huéng din giai

n, =01(mol
- Theo bai: ' ( )

, Goi M 14 kim loai hoa trj II. C6 khdi lwong mol 1a M (g/mol)
- bat x, y 1a mol cta Fe va R.

- Phuong trinh hoa hoc

Fe+2HCI — — FeCl,+H, (1)
M+2HCl — — MCL+H, (2)

N =N, =01— M = 4 _40- M, <40<56

- Theo phuong trinh hoa hoc: 01
- Theo bai ta co:

1 2,4
m<5Mha = g <0P=Me>96_g96.m <a0

— Kim loai ho4 tri II thoda man la Mg.

Dang 3: BAI TAP CO,, SO, TAC DUNG VOI DUNG DICH BAZO (CO BAN)
I. PHUONG PHAP GIAI THONG THUONG THEO PTHH

1. Cac phwong trinh héa hoc xay ra

a. P6i v6i dung dich NaOH, KOH — MOH

CO, + 2MOH — — M,CO, +H,0 (1)
CO, + MOH — — MHCO, (2
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- Ned Mo 1. phafi étig chataib 1 mUOEMHCO,

co,

— (CO, phai 60g db muoatrung hoa tan hoaa toan)

- Ned Mo >2 ., phafi 6ixg cheded 1 muoéM CO,

o,

— ( MOH vaeCO, phafi 6ag voa fiulhoag MOH do)

- Ned 1< M <2, pha 6ixg b 2 muoéM _CO, vadHCO

Neo,

— (CO, phah 60g db 166hg muoatrung hoa botan moéphah)

b. Béi v6i dung dich Ca(OH),, Ba(OH), — M(OH),; phan ing tao két tia MCO; (CaCO; hoic
BaCO,)

CO,+M(OH) — —=MCO, ! +HO (1)
2C0, + M(OH), - — M(HCO,), ()
hoad

CO, + MCO, | +H,0 — — M(HCO,),

n
- Neti —=— <1 phai 6big chated 1 muoaM CO,

M tomy,

— M(OH), voa rfiuthoaé do

n
- Neti —=— =2 phah 6iig chadsib 1 muo&M(HCO,),

M omy,

— CO,voa fiudhoa tan kebtua hoaé do

n
- Neé 1<—"2 <2 phafl 6ixg tab 2 muo&MCO, vaeM (HCO,),
Mhaoms,
— CO, db chaiuhhoa tan 1 phaa keétua.
II. BAI TAP VAN DUNG

Bai 1: Dan 1,2395 lit (dkc) khi CO, vao dung dich c6 chita 6 gam NaOH thu duoc dung dich X, ¢6 can

dung dich thu dugc m gam chét ran khan. Gia tri cia m 13 bao nhiéu?

Hudéng dan giai
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n., =0,05mol);n__ =0,15(mol)

NalH
= '::ﬂzhz—a NaOH d6 — phath bty taib ra muoéiNa,CO.

co,
- PTHH: CO, + 2NaOH — — N&a,CO, +H,0
Cod&an dung dach thu ABGE muoékhan lada,CO, vadNaOH khan db.
= My, co, =Neg, =0,05(mol) — m, ., =106.0,05 =5,3(gam)
waonies) =019+ 20,05=0,05mol)— m__. . =0,05.40 =2(gam)

— Kho&l6dhg chaéraéd: m_, =5,3+2 =7,3gam)

n

Bai 2: Suc 7,437 lit khi CO; (¢ dkc) vao 200 ml dung dich KOH 1M. Sau khi phan img xdy ra hoan toan,

mudi thu duge va tinh khéi lugng twong tng 1a bao nhiéu?

Hudéng din giii

Neo, =0,3(mol);n,,, =0,2(mol)

= zﬂ =0,67<1— CO, db — phaf 6ixg tab ra MuoKHCO,
o,

- PTHH: CO, + KOH — — KHCO,

= Myeo, =Mioy =0.2(m0l) — m__ =100.0,2 =20(gam)

Bai 3: Cho 1,7353 lit CO, (dkc) hip thu hét vao dung dich c6 hoa tan 3,36 gam NaOH. Muébi thu duoc

c6 khoi lugng 1a bao nhiéu?

Huéng din giai

Nep, =0,07(mol);n, ., =0,084(mol)
n
— &% =1,2 — pha 6big tab ra muoéNa,CO, vadNaHCO,

co,

- PTHH:
CO, +2NaOH — — Na,CO, + H,0
CO, +NaOH — — NaHCO,
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- Gol g, blaamol cua Na,CO, vadNaHCO,
'n, =a+b— a+b=0,07(1 a=
— theo PTHH: | = @ Ja=0014
Ny =28+ b— 2a+b=0,084(2) |b=0,056
— m,_, =0,014.106 + 0,056.84 =6,188/gam)

Bai 4: Hap thy hét a mol khi CO, vao dung dich chita 0,4 mol NaOH, thu dugc dung dich chita NaHCO;
0,2M va Na,COs 0,1M. Tinh gié tri cta a.

Hwéng din gidi

n.:[;.z :dm };nNaZ)H :D,q{m}
- Phat 60g taib ramuoaNa,CO, vadNaHCO,
- PTHH:
CO, +2NaOH — — Na,C0, +H,0
CO, + NaOH — — NaHCO,
- Goi x, y laarol cua Na,CO, vadNaHCO,
B E _ CM[NEEEDgll . E _ 01 _E
y C y 02 2
N, =x+y(1)

— theo PTHH: 'y=0.2
Moy =2X+Y— X+y=0,4— 2y =0,4— , ~ @=0.3(mal)

— 2}(:}1"

MINZHCO, )

¥
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N, =amol);n_,, =0,4(rol)
- Phat 6tg b ra muoaNa,CO, vadlaHCO,
- PTHH:
CO, +2NaOH — — Na,CO,+H.0
CO, + NaOH — — NaHCO,
- Goi V ladhedich cu@ dung dich Na,CO, vadNaHCO,
= Nyco, =0.IV(MOI);n,. . =0,2V(mol)
CO, +2NaOH — — Na,CO,+H.0
OV 02Ve-- Ol
CO, + NaOH — — NaHCO,
02V 02V e——- 0OV
N, =01V +02V =0,3V(])
Ny =02V +02V— 0,2V+0,2V =0,4— V =L(lit)
— Ny, =0,1V +0,2V =0,3V =0,3mol)

~ theo PTHH:

Bai 5: Suc 1,2395 lit CO, (dke) vao 500ml dung dich NaOH 0,2M. Dung dich thu duoc c6 pH bang bao

nhiéu?
Huwéng din gidi
) = 0,05 -
Gia thiét: | mol va Misow = 01 mol.
Myiaon :[}Dgs .
N nl:l::-Z '

Ti 18 vira dt tao mudi duy nhét trong dung dich 1a Na,CO;.
= dung dich thu dugc c6 pH > 7

2-
(do Na* trung tinh, pH = 7; gbc CO3 co tinh base, pH > 7).

Bai 6: Suc khi CO, dén du vao 200ml dung dich Ca(OH), 2M dén khi phan mg hoan toan thu dwoc m

gam muoi. Tinh gia tri cua m.

Huwéng din gidi
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Mg o, =0, 4ol)

- PTHH:

CO,+ Ca(OH),— — CaCO, ! +H,0

04— 04— ——— 04

CO,+ CaCO,l +H,0- — Ca(HCO,),

04— 04— — —— 04

—~ Negnco,, =0.4MOl = Mo, =0,4.162 =64,8cam)

Bai 7: Hap thu hoan toan V lit khi CO, (dkc) vao 1 lit dung dich Ba(OH), 0,04M. Gia tri 16n nhat cta V.

Huwéng din giai

Ny o, =0.04D)
V_, 160 nhaé — phat éig ban faa tab kebitua sau fotkeétua tan hoan toan.

- PTHH:
CO,+ Ba(OH), - — BaCO, ! +H,0

0,04— — 004— — — — 0,04
CO,+ BaCO,! +H,0— — Ba(HCO,),
0,04— — 0,04

— n, =0,08mol)— V,, =0,08.24,79=1,9832(lit)

Bai 8: Hip thy hoan toan 9,916 lit CO, (dkc) vao dung dich Ba(OH), du thu dugc m gam két taa. Gid tri

cua m.

Huwéng din gidi

Neo, =0,4mol)
Ba(OH), db — phaf hig chateb kebtud.
- PTHH:

CO,+ Ba(OH), - — BaCO, ! +H,0

= Mpgp, =MNeg, =0,4(rmol) — Mgco, =0,4.197 =78,8/gam)
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Bai 9: Suc 9,916 lit khi CO, (dkc) vao dung dich chtra 0,25 mol Ca(OH), . Khéi lugng két tia thu duoc 1a
bao nhiéu?

Huwéng din giai

Mg, = 0,4(mol ); Neaiomy, = 0,25(mol)

n
- 2 =16<2— Phat 6iig t&b 2 muoé CaCO, vaeCa(HCO,),

CalOH),
- PTHH:

CO,+ GCalOH), - —CaCo, ! +H,0
CO,+CaC0, | +H,0- — CaHCO,),

[2CO,+ Ca(OH), — — CalHCO,),]

= Ngg, :mcammz = Nego,

= Mg, =2ﬂ,:a[Dsz - N, =2.0,25- 0,4 =0 1rol)

— M., =0,1.100 =10(gam)

Cach 2:
N, =0.4Hmol); ., =0,25(rol)

n
— —=% =16<2— Phai 6bg tab 2 muoaCaCO, vasCa(HCO,),
n

CaiOH
- PTHH:

CO,+ CalOH),— — CaCO,! +H.,0

025—— 025 0,25 (mol)

co, + CaCO,! + H,0- — Ca(HCO,),
(0,4- 0,25=0,15) 015

= Moo, =Megomy, = 0,15=0,25- 0,15=0,1{mol})
— Mo, =0,1.100 =10(gam)

Bai 10: Hap thu hoan toan 8,6765 lit CO, (dkc) vao 200 ml dung dich Ca(OH), 1M. Khéi lugng mudi thu

duoc la bao nhiéu?

Huéng din giai

Nhém Thay: Nguyén Quéc Diing — Tel & Zalo: 0904.599.481 Page 31



Tén Gifo Vién Soan: Nguyén Tan Hai

Neo, :U,35{I"|"D|};ﬂcammz =0, 2(mol )
n
- = ©%: =1,75— Phah 6 taib 2 muo&CaCO, vasCa(HCO,),
CalOH ),
- PTHH:
CO,+ CalOH), - — CaCO, ! +H,0
02—— 0.2 0,2 (mol)
Cco, + CaCO, ! + H,0—- — Ca(HCO,),
015 0,15 015

= Negp, =MNeyoy, - 0.15=0,2- 0,15=0,03(mol)
- rnEaEC'3 =0,05.100 =5(gam)
= My, =015.162=24,3gam) — m_, =5+ 24,3 =29,3(gam)

Phan C: Bai Tap Tir Cac Pé Thi Chon Loc
Cau 1: (trich tir dé thi HSG tinh Nghé An nim hoc 2022-2023)

Hoa tan hoan toan 12 gam hdn hop X gém Fe va kim loai M ¢6 héa tri (II) trong 175 gam dung dich HCI
14,6%, thu duogc 6,72 lit khi H, (dktc) va dung dich Y. Mat khac, khi cho 3,6 gam kim loai M vao 300 ml
dung dich H,SO. 1M thi sau khi phan tng x4y ra hoan toan van con du axit.

a. Xac dinh kim loai M.

b. Tinh néng d6 phan trim céc chét tan trong Y.
Hudng dan giai

nuct = 0,7 mol; ng, = 0,3 mol; ngasos = 0,3 mol.
Goi cong thire chung cua hai kim loai Fe va M 1a X ta c6:

X +2HCl - XCl, + H;
0,3 0,6 « 0,3 mol
12

X

M, =—2=40 = M, <40<M,_ =56 (*)
03 '

Mét khac: M + HzSO4 — MSO4 + Hz

M, >>2-12 ()

M = NH2804 phan ing < 0,3 = 0.3
Tur (*) va (**) suy ra M 1a Mg (24)

Goi s6 mol Mg, Fe trong 12 gam X lan lugt la x va y

Mg +2HCIl - MgClz + Hz
X — 2x X x (mol)
Fe + 2HCI1 — FeCl, + H,
y— 2y y y (mol)
| 24x + 56y =12 _ 'x=015
Taco: X FY =0.3 y=01
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Nwmgcz = Nreciz = 0,15 Mol Nict phan ing = 0,6 Mol = ngerae = 0,1 mol
Maungdichy = 12+ 175-0,3 .2 =186,4 gam.

C%(FeCl,) :M.lﬁﬁzlﬂjﬁ'&
015.9
Q — — Q
C%(MaCl,) ~ 1864 A100% =7,64%
CY%(HC/) :M.lﬁ.‘ﬁ"é =1,96%

F

Céu 2: (trich tir dé thi HSG tinh Quang Ninh nam hoc 2022-2023)
Cho A 12 mdt kim loai hoa tri II. Tién hanh hai thi nghiém sau:

- Thi nghiém 1: Lay 7,8 gam kim loai A tic dung hoan toan véi 6,048 lit khi Cl, (dktc), sau phan

ung con du kim loai A.

- Thi nghiém 2: Lay 3,36 gam kim loai A tac dung hoan toan véi 4,48 lit khi Cl, (dktc), sau phan

ung con du khi Cl..
Xac dinh tén kim loai A.

Huwéng din giai

a) PTHH: A + Cl, — — ACl,

- Cho 7,8 gam A tac dung voi 6,048 it khi Cl,: Kim loai A du
: 7.8 6,048 7.8

—n,>n, — > —
: M, 224 M,

>0,27— M, <28,89 (1)

- Cho 3,36 gam A tac dung vdéi 4,48 lit khi Cl,: Khi CL, du
. 3,360 4,48 3,30

—n,<n, — < — <
: M, 224 M,

0,2— M, >106,8 (2)

Tu (1) va (2) => 16,8 <M, < 28,89
Ma A co hoa tri IT — A la kim loai Mg

Céu 3: (trich tir dé thi HSG tinh Binh Phuéc nim hoc 2022-2023)

Hoa tan hoan toan 27,4 gam hén hop A gébm M,CO; va MHCO; (M la kim loai kiém) bang 500ml dung
dich HCI 1M thay thoat ra 6,72 lit CO, (dktc). B¢ trung hoa hét axit du phai dung ding V (ml) dung dich

NaOH 2M.
a. Xéac dinh M va tinh phan trim khéi luong mdi mubi trong hdn hop ban dau.
b. Tinh V.

Huwéng din gidi

a. Nucibandw = 0,5 mol ; nco= 0,3 mol

PTHH: M,CO; +2HCI — — 2MClI+H,O +CO, (1)
X 2x mol
MHCO; +HCI — 7~ MCI+H, 0O +CO, (2)
Y Y mol

Nhém Thay: Nguyén Quéc Diing — Tel & Zalo: 0904.599.481

Page 33



Tén Gido Vién Soan: Nguyén TAn Hai

Taco: na = nco, =0,3 (mol)
M, _ 207 ’34 =91, 3 (gam/mol)

Vi: MHCO; < 91,3 < MyCO;

& M+61<91,3 <2M + 60

& 1565 < M < 303

M 13 kim loai kiém nén M 13 Natri — 2 mudi 1a: Na,CO; va NaHCOs

Goi: NNwcos = X Mol ; Nnarcos = y mol
Theo dé bai ta c6 hé PT sau:
06x + 84y = 27,4
Jix + y =03
x=0,1;y =102

106.0,1
274 100% =387 %

%mNch()g: 100%- 38,7% = 61,3 %

Vay : Y%omyacos =

b. HCI + NaOH — — NaCl + H,O (3)
NHayvae = 2X + y = 2.0,1 + 0,2 = 0,4 (mol)
— Nnaon = Nua (3) = 0,5- 0,4 = 0,1 (mol)

051 = 0,05 (lit) = 50 (ml)

Véy: Viaanaon =

Céu 4: (trich tir dé thi HSG tinh Ninh Binh nim hoc 2022-2023)
D6t chay hoan toan a gam cacbon trong oxi du, sau d6 din san pham chay suc vao 200ml dung dich KOH
bM thu duoc dung dich X. Chia X thanh 2 phan bang nhau:
- Phén 1: cho tac dung véi dd BaCl, du, thu duge ¢ gam két tua.
- Phan 2: cho tac dung voi dd Ba(OH), du, thu duoc d gam két tia.
Biét d>c. Tim mdi lién hé gittaa va b
Huwéng din gidi

n =2 mol
€7 1n Moy =0,2b
12 , KON mol

C + 0, — 7 CO (D)
CO, +KOH ~ —~ KHCO; (2)

CO, +2KOH ~ —  K,CO; +H,0 (3)

Phén 1: Cho dd X tac dung voi BaCl, du thu duge két tia ching to dung dich X chira mubi K,CO:s.
Phén 2: Cho dd X tac dung véi dd Ba(OH), du thu dugc két tiia, ma két tia 16n hon & phan 1 ching
té dd X ngoai K,COs con ¢6 chira KHCO; (do d>c)

PTHH: K,CO; + BaCl, ~— — KCIl + BaCO; (4)
K,CO; + Ba(OH), ~ ~~ 2KOH + BaCO; (5)

KHCO; + Ba(OH), BaCO; + KOH +H,0  (6)
Dé dd X c6 chira 2 mubdi KHCO; va K,COs thi xay ra 2 PT (1) va (2)
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R gon

|l < <2 1< oy <?

n- M-
i,
: Suy ra t

=Nep,

n
Mit khéc theo PT (1) taco  ©
0,2xh _2,4b
= l=< = <2
a i
12

= g=<2.4b<2a

a a
=  — «h<s
2.4 1,2

= 12b<a<24h

Céu 5: (trich tir @& thi HSG tinh Ninh Binh nim hoc 2022-2023)
Hoa tan hoan toan 17,2 g hdn hgp X gom Fe va 1 oxit sit vao 200g dung dich HCI 14,6% thu duge dd A
va 2,24 lit khi H, & dktc. Thém 33g nudc vao dd A thu duoc dd B. Nong do % cua HCI trong dung dich B
1a 2,92%. Mat khac, hoa tan hoan toan 34,4¢g hon hop X vao dd H>SO, dac nong, thu duge V lit khi SO,
(1a san pham khir duy nhat, dktc).
a. Xac dinh CTHH ctia oxit sit trong X.
b. Tim khoang gié tri cia V

Huwéng din gidi

a, Goi oxit 1a Fe,Oy

Fe + 2HCI —  FeCl, + H, (1)

0,1 mol 0,2mol 0,1 mol
Fe,O, +2yHCl ~— FeCly, +yH,O (2)
0,2
Y mol 0,4 mol
v, 22
n, =—- _224 =01
©22,4 224
' ' mol
_— :C%m._. I e :M-._:‘_‘l =200 ~29.2
100 100
g
79 2
My " mol
- _1L0
My, o =y, - me, =17,2-50x0,1=11,0g fre,0, C 5hx+16v

Mg 4=200+ 17,2-0,1 X2=217g
mddB=2 17 +33=250g
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my, XC% 250 %2,92

m = =7, 3g
HCl trong B= 100 100
; ?—?’q =0, 2mal
# trong B= 36,5
et (2)20,8-0,2-0,2=0,4 mol
11,6 0,2 x 3
= ”a"-.',li, :m - 7 :Z
R Vay CT oxit 1a Fe;0,

p
b, 2Fe + 6stO4 dé.C - Fez(SO4)3 + 3802 + 6H20 (3)
0,2-x (0,2-x)/2 mol

g
2F€304 +10 HzSO4 déC - 3F62(SO4)3 + 3802 + 10H20 (4)
0,1 mol 0,3/2 mol
Fe +Fe)(SOs); — —  3FeSO,  (5)
X x mol
.2 02
o =—— =——=0,05mol
Trong 17,2g hon hgp X t 4
e o, =2%0,05 =0,Imal n. =2x0,1=0,2mol

~ I
Suy ra trong 34,4g hon hop X " ,
*Néu H,SO, du thi (5) khong xay ra

=—n,, +I—H|,.,I; ZEXD,E+—X[},| =0,35maol
2 272 2

n

S0k, max

Viome =0,35x22,4 =7 81t
A n .
*Néu H2SO4 khéng du', tlf[’C (5) Xéy ra, khl d(’) S50, min

Pr 5o, =% :i—x(t},z - .THE

Tur (5) tacod - = =
Suy ra x=0,5/3

t
—

2Fe + 6stO4 dé.C Fez(SO4)3 + 3802 + 6H20 (3)
0,1/3 0,05 mol

{U
—'—

2F€304 +10 HzSO4 déC 3F62(SO4)3 + 3802 + 10H20 (4)
0,1 mol 0,05 mol

Fe +Fe)(SOs); — —  3FeSO,  (5)
Mo e =0,0540,05 =0,Imol = ¥,  =0,1x22,4 =2, 2t

2,24 =y =7,
Vay 24 =1V 7,84

Céu 6: (trich tir dé thi HSG tinh Ha Tinh nim hoc 2022-2023)
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Hap thu hét V lit khi SO, (dktc) vao 400ml dung dich chwa Ca(OH), 0,05M va NaOH 0,2M két thuc phan
g thu dugc m gam két tia va dung dich X chi chira 10,34 gam hdn hop mubi. Tinh m va V.

Huwéng din giai

SOz + Ca(OH)z — Ca803 + HzO
SO, + 2NaOH — Na,S0; + H,0
Na2803 + HzO + SOz — 2NaH803
Ca803 + SOz + HzO - Ca(HSO3)2
Neaton), =0,4.0,05=0,02(mol ), nxeon =0, 4 . 0,2 =0, 08 (mol)
Gia st chi tao mudi Na,SO; = 0, 04 (mol) = mys = 0, 04.126 = 5, 04 (g)
Gia str chi tao mudi NaHSO; = Nyuso.= 0,08 (mol) = mus = 0,08.104 = 8,32 (g)
Do 5,04 < 8,32 < 10,34 = mudi gdbm NaHSO; va Ca(HSOs),

10,34-8,32
Myars0,=0,08 (mol) = nCa(Hsoz)ZZTZO,Ol(mol)

Bio toan nguyén t6 Ca = Neys0,=0,02—0,01=0,01 — m,=0,01.129=1,2(g)
Bao toan nguyén té S= n503:nC0503+2 nCa(HSO3)2+nNaHSO3 = 0,01 + 20,01+ 0,08 = 0,11 (1’1’101)
= V=0, 11.22,4=2464 (1)

Céu 7: (trich tir dé thi HSG tinh Kon Tum nim hoc 2022-2023)
Cho 6,4 gam hdn hop gom hai kim loai X, Y ( Zx < Zy) thudc hai chu ki lién tiép, déu thuoc nhom IIA tac
dung hét v6i dung dich HCI du thu duoc 4,48 lit Hy(dktc).

a. Tim 2 kim loai X, Y.
b. Tinh khi luong va phan traim khdi lwong timg kim loai trong hdn hop trén.
c. Biét nguyén tir kim loai A c6 nhiéu hon X mot hat proton, hiy sip xép ba kim loai trén thanh mot day
theo chiéu tinh kim loai ting dan.
Huéng din giai

a.
M + 2HCI —» MCIQ + Hz

n
= 2=0,2 mol

Min = 6,4/0,2 = 32
= (Mg) X< 32 <Y (Ca)

b.

(24x +40y =06.4

X +y=02

=>x=0,1; y=0,1

= my, = 2,4g = % Mg =37,5%
= mc=4g = %Ca=62,5%

C.

Tinh kim loai: A< X <Y
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Cau 8: ((trich twr dé thi HSG tinh Thai Binh nim hoc 2022-2023)
Hoa tan hoan toan 9,6 gam hon hop A gém Fe va kim loai R c¢6 hoa tri II vao dung dich HCI du thu duoc
4,48 lit khi (dktc). Mat khac khi hoa tan hoan toan 4,6 gam kim loai R trong 500 ml dung dich HCl 1M
thu dugc dung dich B, cho quy tim vao dung dich B thay quy tim chuyén thanh mau do.
a. Xac dinh kim loai R.
b. Tinh % khdi luong mdi kim loai trong hdn hop A.

Huwéng din gidi

a. Goi cong thuc trung binh ctia hdn hop A 1a M.

M +2HCl — — MCL, +H,

0,2 - 0,2
96

M_=—"__=48
= " 02 (9
- M, <48<M__ =56 D
R + 2HC1—>RC12+H2
4,6 9,2
M. o, M,

92 <N =0,5
- M, - M_.>184 2

18,4<M_ <48

Tu (1) va (2): = R 1a Mg (24) hodc Ca(40)

b. Néu R 1a Mg

[’151-; +ng. =0,2 [n,d,:, =0,05 mol

['?ramm,_, =12,5%
_ :
|245n,,, +56x0, =9.6  |n,, =0,15 mol

=
|%m,. =87.5%

NéuR 1a Ca

[nf.'a +nFc :D'-E
|40 xn,, +56 xn,. =9.6

[n{.a =(0.1 mol [%m{.j =41.67%

f
|2%m,. =58,33%

]anc =0.1 mol

Céu 9: (trich tir dé thi HSG tinh Thai Binh nim hoc 2022-2023)
Cho 2 dung dich: X 1a dung dich HCI, Y 1a dung dich NaOH.
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Cho 8,2 gam hdn hop G gém Al, Fe vao cac dung 420 ml dung dich X. Sau phan tng, thém tiép 800 gam
dung dich Y vao cbc, khudy déu, sau phan tng iy két tia dem nung trong khong khi
dén khéi luong khong ddi thu duoc 6,55 gam chat rin A.
Cho 120 ml dung dich X vao cbe chira 200 gam dung dich Y thu dugc dung dich Z chi chira mot chét tan.
C6 can dung dich Z thu duogc 28,35 gam chét ran T, cho toan bd T vao dung dich AgNO; du thu duoc
43,05 gam két tua. (Biét cac phan tmg xay ra hoan toan).
a. Xac dinh:
- Nong d6 mol/l ciia chét tan trong dung dich X
- Nong do % cua chit tan trong dung dich Y
- Cong thtrc cua T.
b. Tinh % theo khi luong ctia mdi kim loai trong hdn hop G.
Huwéng din gidi

. 120 ml dd HCI + 200 gam dd NaOH — — dd Z: NaCl — =% 7, NaClnH,0

43,05
Nagvo, = 1435 =0,3 mol
NaOH + HCI1 — NaCl + H,O

NaCl + AgNO; — NaNO; + AgCl
0,3 - 0,3
= Muaon =N =Ny =0,3 Mol

_ 28,35-0,3x58.5

nH:D {trong T) — 13

=0.6 mol

nH.U DE’

n = —
= M 03 = cong thie T: NaCL2H,0

0,3

C HCl =—= =2.5M
! 0.12
Co%NaOH =22%% L 100% =6%
200
_800X6% _ o
b Mye =0,42%2,5 =1,05 mol  "eon =55 =520
8.2

8,2
22 20,146 <n, <2 =0,304
56 27
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Goi sé mol cia Al va Fe lax va y.

Gia str hdn hop G tan hét.

2Al+6HCI — — 2AICI, + 3H,
X — 3x

Fe + 2HCl — — FeCl, +H,

y— 2y

— Mgl e ag = X+ 2Y < 3(X+y) =3n; <3x0,304 =0,912<n =1,05 mol

HC| bam riaé

= HCl du.

HCI  +  NaOH- —NaCl + HO
(1,05- 3x- 2y)— (L05- 3x- 2y)

Nyaon g =L 2- (L05- 3x- 2y)=0,15+3x + 2y

A|C|3+ 3NaOH — — Al[C}H}3+3NaC|
X — 3 - X

FeCl, + 2NaOH — — Fe(OH), + 2NaCl
y - -y

n =(0,15+ 3x + 2y) - 3x- 2y =0,15 mol

MalH oo

Al(OH); + NaOH — NaAlO, + 2H,0

Trudng hop 1: X <0,15= g4 na: Fe(OH)..

4Fe(OH), +0, — “— 2Fe,0, +4H,0

6,55
Ne. =2N. o =2x—— =0,081875 mol
Bao toan Fe: s 160
_82- 0,081875x36 _ 1335, 015

= Al 2?

(théa man)

Nhém Thay: Nguyén Quéc Diing — Tel & Zalo: 0904.599.481 Page 40



Tén Gifo Vién Soan: Nguyén Tan Hai

~ 0,081875x56

I::"?‘;:JHIHIFE' &2

»100% =55,91 fu. %m,, =44,09%

Truong hop 2: X> 015 K4t tia gdm: AI(OH); va Fe(OH),

4Fe(OH), +0, — *— 2Fe,0,+4H,0
y - 05y

2AI(OH), -*— ALO, + 3H,0
(x- 0,15 — 0,5(x- 0,15)

[m, =0,5(x- 0,15) X102+ 0,5y x160 =6,55 (51x + 80y =14,2

|m, =27x+ 56y =8,2 _, |27x+56y =82
(x =0,2>0,15
- |y =0,05 (thoa mén)
%m, =02X27 1 0% = 65,85% o —3015%
. Fe — =™

Céu 10: (trich tir dé thi HSG tinh Vinh Phiic niim hoc 2022-2023)

Hoa tan hoan toan m gam mot kim loai kiém M vao 200 ml dung dich HCl néng do a (mol/lit) thu duoc
4,48 lit khi (dktc) va dung dich A. C6 can dung dich A thu dugc 19,7 gam chét ran khan. Xac dinh kim

loai M va tinh gia tri cua a.

Huéng din giai

Giai thich cac budc giai:

2R +2HC1 7 2RCl+ H, (1)

2R +2H,O = 2ROH + H, (2)

* Truong hop I: R tac dung hét véi axit = chi xay ra (1), chét rin thu duoc chi chira RCI

19,7
Theo (1): Ra =222 04 mol = R+355= 04 =495

— R=13,75 7 khong co kim loai phu hop.
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* Triwong hop 2. Xay ra ca (1) va (2), chat ran thu duoc gdom RCI va ROH.
Goi x va y lan luot 13 s6 mol RC1 va ROH (x, y > 0)

1
Theo (1) va (2): Hz= 2(MRa+ MRoH) = x+y=04 ()

Mt khéc: x(R +35,5) + y(R + 17) = 19,7 (1)
12,9- 0,4R
Tar () va (ID) ta duoe: x = 182 Vgi0<x<0,4 = 13,75 <R <32,25.

Vi R 1a kim loai kiém — R 1a Na.

VéiR1aNa 7 x=y=0,2

Theo (1): M — Mrar = 0,2 mol

02
Giatriciaala:a= 02_ M

Céu 11: (trich tir dé thi HSG tinh Kién Giang nam hoc 2022-2023)
Mot hdn hop gém Na, Al, Fe c6 khbi lwong m gam.
-Néu cho m gam hdn hop tac dung véi nuée du thi thu duge V lit khi.

. x . . 7
-Néu cho m gam hon hop tac dung véi dung dich NaOH du thi thu dugc 1 V lit khi.

-Néu cho m gam hdn hop tac dung véi dung dich HCI du thi thu duoc %V lit khi.

a) Tinh thanh phan phan tram khéi lwgng ctia mdi kim loai trong hon hop.
b) Néu thay thé kim loai Na va Fe trong hdn hop bang kim loai R hoéa tri II voi khdi luong bang mot nira
tong khdi luong Na va Fe, ma vén gitt nguyén khéi luong Al, roi cho hdn hop nay tac dung voi dung dich

HCI du thi van thu duoc %V lit khi. Xac dinh tén kim loai R.

(Biét cac thé tich khi do trong cung diéu kién vé nhiét 6 va ap suét).

Huéng din giai

a) Gia str thé tich khi H, thoat ra ¢ TN1 la 1 lit (nw2 = 1 mol) thi nip(TN2) = 1,75 mol; nux(TN3) =
2,25 mol (Trong cung diéu kién vé nhiét d va ap sudt ti 1& thé tich chinh 1 ti 18 s6 mol)

Vinu (TN1) <np, (TN2) => ¢ TN kim loai Al con du.

Goix,y, z lan luot 1 s6 mol Na, Al, Fe c6 trong m gam hon hop (x,y, z>0)

TNI1: pthh
2Na + 2H,0 - 2NaOH + H,
X mol x mol 0,5x mol
2A1 + 2NaOH +2H,O - 2NaAlO, + 3H,
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X - X 1,5x
Téng s6 mol H, (TN1) 1a:  0,5x + 1,5x = 1 => x = 0,5(mol)
TN2: pthh 2Na + 2H,0 - 2NaOH + H,
X mol X mol 0,5x mol
2Al1 + 2NaOH +2H,O0 - 2NaAlO, + 3H»
y 1,5y
Téng s6 mol H, (TN2) 1a : 0,5x + 1,5y = 1,75 =>y = 1 (mol)

TN3: PTHH
2Na + 2HCI — 2NaCl + H,
2A1 + 6HCI — 2A1CL; + 3H,
Fe + 2HCI —  FeCl, + H,
ng. = Nz (do Fe sinh ra) =2,25—-1,75=0,5(mol) =z
my, =0,5.23 +27.1+0,5.56=166,5(g)

—%my, = Oég'§3.100%=17,29%
%mAl=%.100%:4O,6%%

—%mg. = 100% — 17,29% — 40,6% = 42,11%

b) Goi M Ia kim loai hoa tri 11

Thay thé Na,Fe bang kim loai M ma thé tich H, khong d6i nén thé tich H, do M sinh ra = tong thé
tich H, do (Na, Fe sinh ra).

—nyv = 0,5nN. + nge= (0,5x + z)(mol)

. . . 1
Khoi luong M bang mdt nira khoi luong Na,Fe —my = 5 (23x + 562) (g)

23x+56z  23x+28.2z
—Me - 2(0,5x+z) (x+2z)
—M la gia tri trung binh ctua 23 va 28
—23 <Mr<28 — Mg = 24(Mg)
Vay kim loai can tim 1a Mg.
Céau 12: (trich tir dé thi HSG tinh Vinh Long nim hoc 2022-2023)
12.1) (A), (B), (C) 1a cac hop chit cua natri; (A) tic dung v6i dung dich (B) tao thanh (C). Khi cho (C)
tac dung voi dung dich HCI thdy c¢6 khi D thoat ra. Nung néng (B) & nhiét d6 cao thi thu dwoc chit rin
(C), hoi nude va khi (D). (D) 1a chat khi nang hon khong khi va 1a nguyén nhan chu yéu gy ra hiéu tmg
nha kinh lam khi hau cta trai dat 4m dan 1én. (D) tac dung vdi (A) tao thanh (B) hodc (C).
a) Xéc dinh cong thirc hoa hoc cua (A), (B), (C), (D) va viét cac PTHH xay ra.
b) Hay xac dinh khi nao (A) tac dung véi (D) chi tao thanh (B) hodc (C)? Khi nao tao thanh hon hop cla
(B) va (C)?
12.2) Thyc hién nung a gam KC1O; va b gam KMnO, dé diéu ché khi oxi trong phong thi nghiém. Sau
khi phan Ung xay ra hoan toan thi thdy khdi luong cac chit con lai sau phan (mg bang nhau. Tinh ti 1
a/b?
12.3) Dan V (lit) khi CO; (dktc) qua dung dich chtra 3,7 gam Ca(OH),. Sau phan tmg thdy c6 4,0 gam két
tua. Hay tinh thé tich V?

Huéng din giai

12.1) a. Cac hop chat (A), (B), (C), (D) lan luot 1a NaOH, NaHCOs, Na,COs, CO,.
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Cac PTHH xdy ra: NaHCO; + NaOH ~ — Na,CO; + H,0
Na,CO; +2HCI ~— ~ 2NaCl + H,0 + CO;,
INaHCO; ~ — NaxCOs + H,0 + CO;
2NaOH + CO, ~ ~ Na,CO; + H,O

NaOH + CO, ~ — NaHCO;
n NaOH

=1
CO, .
b. Til¢ e tao ra muoi axit NaHCO;
n NaOH
— =2
Co, ‘.
Tilé n- tao ra muoi trung hoa Na,CO;
| < n NaOH <2
o nCo, x £ \
Tilé : tao ra hon hop 2 muoi NaHCO; va Na,CO;
_ \_t” _
12.2) 2KClO; M 2KCl + 30,
a 3a
122,5 245
'[D
2KMnO; ~ — K;MnO, + MnO, + O,
b b
158 316

a L
Sau phan ng khéi lwong cac cht ran con lai bang nhau nén: a — 245 3p=p 316 3
149 71 a _ 71 149

245 ,_ 79y b 197245 _ g

12.3)
3.7
n{'a-:f_:-m: :-_f n
4 0,05 mol =>ntiamax= <“"2=0,05 mol
4
Do,

100 _ 0,04 mol <n tua max nén c6 2 truong hop xay ra:
Truong hop 1: Ca(OH), du, chi xay ra phan ung tao tua

Ca(OH), + CO, ~ 7 CaCO;+ H,0

Heo. TRe0. _ 6 04 mol => V CO, (dkte) = 0,896 it
Truong hop 2: CO, du, hoa tan mdt phén két taa
Ca(OH), + CO, ~ — CaCO;+H,0 (1)

CO, + CaCO; +H,0 ~— — Ca(HCO3), (2)

n oy =M
et e — g Ca(OH), = 0,05 mol
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Deaco,2) bi hoa tan = 0,05 — 0,04 = 0,01 mol

.n
Téng 2 & hai phan tng = 0,05 + 0,01 = 0,06 mol => Vo, (dkte) = 1,344 lit

Cau 13: (trich tir d¢ thi HSG céip thanh phé Thanh Pho Ha Tinh nim hoc 2022-2023)

Hoa tan hoan toan m; gam kim loai A hoéa tri I vao nudc dugc dung dich X va V, lit khi bay ra. Cho V,
lit CO, hap thu hoan toan vao dung dich X thu dwgc dung dich Y chtta m, gam chét tan. Cho dung dich Y
tac dung v6i dung dich HCI thay thoat ra Vs lit khi. ( Cac thé tich do & dktc).

a. Cho V, =V, hdy bién luan thanh phan chét tan trong dung dich Y theo V,va V,
b. Cho V,=5/3 V,

Lap biéu thirc tinh m, theo m, va V,

Cho m,-89,665 gam, V,= 11,2 lit. Tinh m, va tim kim loai A.

Huwéng din gidi

Céac PTPU:

2A+2H,0 — 2A0H + Hy1(1)

Khi cho CO, tac dung vdi dd X ¢6 cac PU:
AOH + CO,— AHCO; (2)

2AOH + CO,— 2A,COs+ H;0 (3)

Khi cho dd Y + dd HCI ¢6 pu

AHCO; + HCl — ACI + CO, + H,0 (4)
A,CO; + 2HCI — 2ACI + CO, + H;0 (5)

v

1

22,4

11,2

Nmp= — NAoH =

,=V;. Bao toan C nén suy ra CO, d phan tng hét voi AOH
DoV

TH1: Chi ¢6 (2) Y chi chita AHCOskhi d6 naon = nco>
;’l P’:

1.2 224, 5y—v,

TH2: C6 ca (2) va (3) — Y chira AHCOsva A,CO;
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Khi d@o IlCOz < Naou < 211(:03

v, V v,

N y = y = IIE —)V2<2V1<2V2

TH3: Chi co (3) Y chico A2C03 khi @6 NaoH— 21’1c02

Vo2,
S 2V

L I1L27 224y sy,
N

Nnaon= 6X = a+2b (6)

Ncox = atb =5x (7)

Twr (6) va (7) c6 a=4x va b=x

— My = Mancos T Maxco3 — M= My — (Mucost Mcos)

3047

m;=m;— 304x = mp - 22’43

V,=11,2lit — np=0,5 mol— naon = Imol ; my= 89,665 gam

95.11,2

ml =89, 0065 - =39%9gam
m

E:3"3"

M, =nd ] N
A 1a Kali (K)

Cau 14: (trich tir d¢ thi chuyén tinh Bén Tre nim hoc 2022-2023)
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Céac chét hiru co mach hé A, B, C, D déu c6 cong thuc phan tir dang C,H»,0,

(Ma < M= Mc < Mp < 100). Biét:

Chét A phan tmg duoc v6i dung dich AgNOs/NHs.

Chat B phan tmg duoc voi dung dich NaHCO:s.

Chét C phan tng dugc voi Na va tham gia phan tng trang bac.

Dung dich chat D lam d6i mau quy tim thanh do, D phan tng véi Na du thi s6 mol H, thu dugc
bang s6 mol D tham gia phan tng.

Xéc dinh cong thuce cAu taocua A, B, C, D.

Huwéng din gidi

Ta co

Ma M, < Mp=Mc < Mp < 100

nén M, =30, CTPT cua A 1a CH,O.
Mg=Mc =30x 2 =60 (g/mol), CTPT cua B, C la C;H,0,
Mp =30% 3 =90 (g/mol) CTPT cuta D la C;H¢Os

Vi chat A phan tmg dugc véi dung dich AgNOs/NH; nén A ¢6 nhém —CHO . Vay CTCT ciia A 1a
HCHO

Vi chit B phan tng duoc véi dung dich NaHCO; nén B ¢6 nhom —COOH. Vay CTCT cua B 1a
CH;COOH.

Vi chit C phan g duoc véi Na va tham gia phan tmg trang bac nén C c¢6 nhém —OH va

—CHO. Vay CTCT cua C 1a

Vi dung dich chat D 1am d6i mau quy tim thanh d6, D phan tmg véi Na du thi s6 mol H, thu duoc
bang s6 mol D tham gia phan tmg nén D ¢6 1 nhém -COOH va 1 nhém —OH. Vay CTCT cta D 1a
CH,OH-CH,-COOH hoic CH;-CHOH-COOH.

=3n<100 = n< E
3 vayn=1;2;3

M

C H_ O

CH,O0H-CHO

Cau 15: (trich tir d¢ thi chuyén tinh Hoa Binh nim hoc 2022-2023) i ) ’
Nung a gam mot hidroxit cua kim loai R trong khong khi dén khoi wong khong d6i, thay khoi lugng cua
chat ran giam di 9 1an, dong thoi thu dugc mot oxit kim loai.

a. Xac dinh kim loai R.

b. Hoa tan hoan toan luong oxit trén béng 330 ml dung dich H,SO4 1M, thu dugc dung dich X. Cho X tac
dung v6i dung dich Ba(OH), du, sau khi phan tmg hoan toan thu dwgc m gam két tia. Tinh a, m, biét
luong axit di lay du 10% so v&i lugng can thiét dé phan g véi oxit.
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Hudéng dan giai

a) Goi hidroxit 1a R(OH), véi 1 =1 <3

Oxit twong tmg 1a R,O,, 7 <=m =<3

8a

a
- —=—
Vi khéi lwong ran giam di 9 1an nén khéi luong cia oxit 1a 2 9

Khi nung ran xdy ra phan tng:

4R(OH), +(m- n)0, —'— 2R,0, +2nH,0

X 0,5x (mol)

Dodé  x.(R+17n).8/9=0,5x.(2R+16m)
= R=136n- 72m

Bién luan ta dugc n=2; m=3; R=56

Vay R la Fe

b) Ny so, =0,33(mol)

Vi luong axit 1dy du 10% so voi lugng can phan tmg nén ta co :

My so =0:3(mol) ny, o, =0,03(mol)

Ta co:

Fe,0, +3H,50, — — Fe,(50,), +3H,0

03 —— 0,1 (mol)

Fe,(50,), +3Ba(OH), — — 3BaSO, +2Fe(OH),

0,1 - — 03 —— 02 (mol)

H,S0, + Ba(OH), — — BaSO, + H,0

0,03 -— 003 (mol)
Do d6 ta co:

—107.0,2 +233.(0,03+0,3) =98,29( &)

+m

m.o=m 850,

Fe{O )y,
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Céu 16: (trich tir dé thi chuyén tinh Hung Yén nam hoc 2022-2023)

Hon hop X gom hai mudi Na,CO; va KHCO; c¢6 ti 1€ mol tuong ung 1a 2:3. Cho m gam X tac dung voi
lwong du dung dich HCI thu duoc khi Y va dung dich Z, hip thu khi Y vao 400ml dung dich Ba(OH),
0,2M thu dugc 13,79 gam két taa.

a. Viét cac phuong trinh hoa hoc xay ra.
b. Tinh gia tri ctia m.

Huéng din giai

a. PTHH:
Na,CO; + 2HCl — 2NaCl + CO,t + H,O (1)

KHCO; + HCl - KCl + CO,t + H,O  (2)

CO; + Ba(OH), —» BaCOs;| + HO (3)
CO; + BaCO; + H,O — Ba(HCOs), 4)
— 1 — ,
b, Msacom, =0,4.0,2 =0,08 mol. Ta théy
- 157 =0,07 <ng, ,p, =0,08mol
L 197 : => ¢6 2 truong hop xdy ra

* Truong hgp 1: Ba(OH), du = Khdng c6 phan tng (4)

T — =0,07mol =n

Theo (3) ta ch: ©% ~ Hts o

\',J:L] LN KHCoy :D-_ U’?”Iﬂl’r

y,.co, =0,028molin,, ., =0,042mol

= m = 106.0,028 + 100.0,042 = 7,186 gam

* Trwong hop 2: Ba(OH), hét = BaCO; bi hoa tan mot phan theo (4)

n.. =n =0,08 mol

Cik, — TTBa(oH ),

. =0,08- 0,07 =0,01mol

n

BaCi :'-- =

L

= 3 n, =0,08+0,01=0,09 mol

Theo (3) ta co:
”"--J,I.'li__ +-'Ii|;\'_|llr|_-|;_. :U'-_C'gf”ﬂﬂr
— 7 Py co, =0,036mol van,,., =0,054mol
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=>m = 106.0,036 + 100.0,054 = 9,216 gam

Céau 17: (trich tir dé thi chuyén tinh Kon Tum nim hgc 2022-2023)

Nung hdn hop X gébm KCIO; va KMnO, thu dugc chit cdn Y va O,. Trong Y ¢6 1,49 gam KCI chiém
17,03% theo khdi luong. Luong O, ¢ trén dbt chay hét 0,24 gam cacbon thu dugc hdn hop khi T (trong
do CO; chlem 40% thé tich). Biét KCIO; bi nhiét phan hoan toan, con KMnOy chi bi nhiét phan mot phéan.
Tinh hiéu suat phan ing nhiét phan KMnO..

Huwéng din gidi

Theo dé bai ta co:

1,49x100
my_ 1703 _ 8,75 gam
Phan tng xay ra:
2KCIO; — = 2KCl + 30, (1)

tD
2KMHO4 - Kle’lO4 + MHOQ + Oz (2)
n n
Theo (1): K€%= Mkal= 0,02 mol = ©2 W =0,03 mol (vi KCIO; nhiét phan hoan toan)
Khi dét cacbon: o= 0,02 mol << 0,03 < "o awe ~ hdn hop T gdm CO, va O, du.

tD
C+0, — — CO, 3)

0,02x100
n
Theo 3): “©2="c =0 02mol = M= 40 =0,05mol

— Moy wngT_ 5 0,02 = 0,03 mol
Nco, 1 Mo, g™ _ ) 5 o]

, \ A LA . n
Béo toan mol nguyén t6 O ta co: % duge =

n .
— 10, @2 0,05-0,03=0,02mol = "KMOs = 0,04 mol

Ap dung dinh ludt bdo toan khdi lugng ta co:
My My Mo, g 751 0,05%32 = 10,35 gam

— Mkmnoy tronax _ 10,35 — 0,02 X122,5 =79 gam

Nhém Thay: Nguyén Quéc Diing — Tel & Zalo: 0904.599.481 Page 50



Tén Gifo Vién Soan: Nguyén Tan Hai

Vay hiéu suét cua phan tng nhiét phan KMnO, la:

0,04>158
H- 19

100
=80%

Cau 18: (trich tl‘l”dé thi chuyén tinh Lang Son nam hoc 2022-2023) )
18.1. A 1a hop chat ctia K (88 < Mx< 96). B 1a hgp chat cia Clo (Mg<38). Cho A tac dung hét voi nudc

thu duoc dung dich X c6 kha ning 1am quy tim chuyén sang mau xanh. Hoa tan chit B vao nudc thu dugc

dung dich Y. Cho X tac dung v6i Y thu duge dung dich Z. Cho kim loai kém tac dung véi Z théy co khi

thoat ra

a. Xac dinh chat A, B va chét tan trong dung dich Z.

b. Viét cac phuong trinh hoa hoc xay ra.

18.2. Béng phéan tich hoéa hoc, nguoi ta xac dinh dugce thanh phﬁn phan tur cua mat s6 chit vo co nhu sau:
H,4P,CaOs, Al,01,S3, N3FeOo, Al,BaOs.

Véi mbi truong hop d6, hily dé xuat mot cong thirc hda hoc phu hop va goi tén.

Huwéng dan giai

18.1.a. A 1a hop chit ciia K (88 < Mx< 96). Cho A tac dung hét v&i nude thu duge dung dich X c6
kha ning 1am quy tim chuyén sang mau xanh => A 1a K,O; dung dich X 1 dung dich KOH
B 14 hop chit cua Clo (Ms<38). => B 1a HCI; dung dich Y 14 dung dich HCI
Dung dich Z c6 KCl va KOH du hodc HCI du.
K,0+H,0 — 2KOH
KOH + HCl — KCl+H,0
Zn+2HC] — ZnCl, +H, T
. Zn+2KOH — K,ZnO, +H, 7T

b
18.2.
Cong thirc héa hoc Tén goi
H4P>CaOg Ca(H,POy), Canxi dihidro photphat
ALO,S;s Al(SOs); Nhom sunfat
N3FeOy Fe(NOs); Sat (I11) nitrat
AlLBaO, Ba(AlO,), Bari aluminat

Céau 19: (trich tir dé thi chuyén tinh Quang Tri nim hoc 2022-2023)

Hoa tan hdn hop gdm 6,4 gam CUO v3 16 gam Fe,0; trong 160ml qung dich H,50.2M - 44, phan tng

hoan toan. Sau phan ung thay c6 m gam chét ran khong tan. Tinh gia tri ctia m.
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Huwéng din gidi

Neo =0,08n o =0Ln, &, =0,32
* TH1:Nea CuQ phat oag tréoa vacheh

CuO + H90, - — CuSO, + H,0
0,08— 0,08

N8 =0,32- 0,08=0,24

H,S0, + Fe,0,— — Fe,(S0,), + 3H.,0
0,24— 0,08

= nZ,, =0,1- 0,08=0,02= m =0,02.160 =[3,2(gam)

*TH2: Nea Fe 0, pha 6ag tréda vachet

Fe,O,+ 3,50, — — Fe,(30,),+3H,0
0,1- 0,3

e =0,32- 0,3=0,02

H30, + Cu0- — CusO, + H,O
0,02— 0,02

ng'fﬂ =0,08- 0,02 =0,06= m=0,06.80 =|4,8 (gam)

Thé tedcolthedag 3,2 =<m =4, 8 (gam)

Cau 20: (trich tir d¢ thi chuyén tinh nim hoc 2022-2023)

D6t chay hoan toan 1,12 g hon hop X gom C va S can dung 1,344 lit khi O, (diéu kién tiéu
chuan) thu duoc hdn hop khi Y. Hap thu hdn hop khi Y vao dung vao dung dich chta 0,1 mol
NaOH thu dugc dung dich Z chira m gam chét tan.

a. Tinh phan trim khoi lugng mdi chat trong hn hop X.
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b. Tinh gié tri m.

Huwéng din gidi

Tém tit dé

C anol R: co, HeoH

. . Home VH %mg
112 S bol SO, Fgﬂﬁw im=?

Hudéng dén giai
a.

C+0, —— CO, (1)
a— a — a (mol)
S+0, —— S0, (1)
b- b — b (mol)

my =112g =»12a+32b=1,12{|}] la:qm

No, =006mo = a+b=0,06(ll) b=0,02
YoM :12;%04 x100% =42,86%= %m; =1000 - 42,8670 =57,14%

b. Goi cong thuc chung cua CO, va SO, 1a RO,

440,04+ 640,02 152
0,04+0,02 3

Mro, = (g/rrol) = M= :%gfm:u

Mo — 01 g 657 102 mue
Npo, 006
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RO, +NaOH — — NaHRO; (3)
X e— X X mol
RO, +2NaOH — — Na,R0O; +H,0 (4)
ye 2y <« Yy mol
NRo, =0,06= x+y=0,06 X =0,02
Nyaoy =01= X 42y :U,I] - y=004

Khéi | 1ngchitan: m:{23+1+5_36+48} ><D,02+{46+5_;5+48}><D,04:632{ga’1"|}
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