Nguyén Thij N goc Dur‘lg_Bflc Ninh ] ]
Chuyén Dé 48: BAI TAP KHI THAN UOT
Phan A: Li Thuyet

- Khi than ué6t chira khoang 44% CO, 45% Ha, 5% H,0 va 6% N,. Khi nay duoc diéu ché bang
cach cho hoi nuéc di qua than ndong do:

C + H,0 1050°C CO +H,
Hon hop khi tao thanh goi 1a khi than uét.
- Phan biét véi khi than kho: Khi than khé 1a hon hop khi thu duge sau khi thoi khong khi di qua
10 gas v6i 16p than nung néng dé: C + O, — CO,
C+CO,—2CO

Phin B: Bai tap dwoc phin dang.

Dang 1: Sir dung khi than wét dé khir oxide kim loai

- Phwong phap: thanh phan khi than w6t c6 chira CO, H, c6 kha niang khtr oxide cta kim loai yéu,
trung binh (dtmg sau Al) dé tao thanh kim loai.

Phuong phéap chu yéu gidi bai tap dang nay 1a van dung dinh luat bao toan khoi luong — hé qua
1a bao toan nguyén to:

+ nyo; trong oxide kim loai = ncom

+ Ncome = Ncoz, 120)

- Vi du minh hoa:

Vi du 1. Din hoi nudc qua than néng d6 thi thu duoc V lit (dke) hdn hop khi X gdm CO,, CO,
H.,; ti khéi hoi ciia X so v6i Ha 13 7,8. Cho toan bo V lit hdn hop khi X & trén khir vira di 24 gam
hdn hop CuO, Fe,05 nung néng, thu duoc ran Y chi ¢o 2 kim loai. Cho toan bd Y vao dung dich
HCl du thiy c6 4,958 lit H, bay ra (dkc). Tinh gié tri cua V?

HDG: . i
Ta c6 so d6 chuyén hoa:
{CuO +X Cu +HCI Cu
F6203 Fe FCCIQ + H,

N = nre = 0,2 (mol)

— Mre203 = 0,1. 160 = 16 gam

— Mcwo = 24- 16 = 8 gam

—1[0] trong oxide kim logi — Nco+H2 = 0,4 mol

LaiCéI C+H20—>XC02+YCO+ZH2

Bao tOé.Il [H] —> Ngppo = N2 — Z

Béo toan [O] — z=2x +y (1)

Laico:y +z=0,4 (2)

44 x+28 y+2z
X+y+z

Tu (1,23)taco:x=0,1;y=0,1 ;z=0,3

V=0,524,79=12,395 (1)

Ti khéi ctia X so v6i H, bang 7,8 — =15,6 (3)

Vidu 2. Cho hoi nu¢c di qua than néng do, thu duge V lit (dke) hén hop khi X gébm CO, CO,, H,
c6 ti khoi so voi heli 1a 3,875. Dan toan bg X di qua bt CuO (du) nung nong, sau khi phan tng
xdy ra hoan toan, khoi luong chat ran giam 8 gam. Tinh gid tri cia V?
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HDG:

CuO + X (CO’, H,)— Cu’+ gCOz, H2Q) ’

Nhén thay khoéi lugng chat ran giam bang khoéi lugng [O] trong oxide = 8g

— Njo] = Nco,H2 = 1‘% = 0,5 mol.

Lai c6: C+ H,O - x CO,+yCO +zH,

Bao tOé.l’l [H] —> Ngpo =N — Z

Béo toan [O] — z=2x +y (1)

Laico:y+z=0,5(2)

Ti khéi cia X so v6i He bang 3,875 — ddx+28y+2z
x+y+z

Tu (1,23)taco:x=0,1;y=0,15;z=0,35

V=0,6.24,79 = 14,874 (1)

= 15,5(3)

Vi du 3. D3n 0,09 mol hdn hop gdm hoi nude va khi CO, qua carbon nung dé, thu duoc 0,15 mol
hdn hop khi Y gébm CO, H, va CO,. Cho Y di qua éng dung CuO (du, nung néng) thu dugc chit
ran Z gom 2 chéat. Cho Z vao dung dich HCI du, sau khi cc phan (mg xay ra hoan toan, thu dugc
m gam chét ran. Tinh gia tri cia m?

Vi du 4: Dan 0,02 mol hdn hop X (gdm CO, va hoi nuéc) qua than nong do thu duge 0,035 mol
hdn hop khi Y gom H,, CO va CO,. Cho 0,035 mol Y di qua dng dung 10 gam hdn hop gém
CuO va Fe,0; (du, dun néng), sau khi cac phan umg xay ra hoan toan thu duoc m gam chat ran.
Tinh gia tri cia m?

Vi du 5: Dan 0,04 mol hdn hop gom hoi nudc va CO. di qua carbon nung do, thu duoc 0,07
mol hdn hop khi Y gém CO, H,, CO,. Cho Y di qua 6ng dung 20 gam hdn hop gom Fe,O; va
CuO (du, nung néng). Sau khi cac phan Gng xay ra hoan toan, thu dugc m gam chat rin. Tinh
m?

Vi du 6: Din 0,075 mol hdn hop gdom hoi nuée va CO, di qua carbon nung do, thu dugc a mol
hdn hop khi Y gdm CO, H,, CO,. Cho Y di qua dng st dung 18 gam hdn hop gdm Fe,O; va
CuO (du, nung nong). Sau khi cic phan tng xdy ra hoan toan, thu dugc 16,4 gam chit ran. Tinh
a?

Vidu 7: Dan a mol hdn hop gém hoi nudc va CO: di qua carbon nung do, thu dugc 1,8a mol
hdn hop khi Y gom CO, H,, CO,. Cho Y di qua dng dung 20 gam hon hop gom Fe,O; va CuO
(du, nung néng). Sau khi cac phan tng xay ra hoan toan, khéi luong chit ran giam 1,28 gam.
Tinh gia tri cua a?

Vi du 8: Dan 1,2x mol hdn hop gom hoi nudc va CO. di qua carbon nung do, thu dugc 1,5x
mol hdn hop khi Y gdm CO, H,, CO,. Cho Y di qua dng dung hdn hop goém Fe,O; va CuO (du,
nung néng). Sau khi cac phan tng xay ra hoan toan, khdi luong chét ran giam 3,84 gam. Tinh
gia tri cua x?

Vi du 9: Cho hoi nudc di qua m gam carbon nung do, phan ng két~ thuc thu dugc 8,96 lit hon
hop khi X gém CO, H,, CO.. Cho X di qua ong dung luong du hon hop gom Fe;04 va CuO
nung nong. Sau khi cdc phan ing xay ra hoan toan, khoi lugng chat ran giam 4,8 gam. Tinh gia
tri cia m?

Vi du 10: Din 0,02 mol hdn hgp X (g6m CO, va hoi nuéc) qua than noéng do thu dugc 0,035
mol hdn hop khi Y gdm Ha, CO va CO,. Cho 0,035 mol Y di qua éng dung 10 gam hdn hop
gém CuO va Fe,0; (du, dun noéng), sau khi cac phan tmg xay ra hoan toan thu dugc m gam chat
ran. Gia tri ciia m 1a bao nhiéu?
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Dang 2: Sir dung Kkhi than wét khir oxide kim loai, sain phiAm khi sau d6 tac dung véi dung
dich base:

- Phuwong phap:

Thanh phén chu yéu cua khi than u6t chira CO, H,. St dung khi than u6t khir oxide kim loai thu
duoc khi CO; (tac dung véi dung dich base). Tuy theo ti I¢ mol gitra CO, va OH" trong dung dich
base ma thu duoc mubi trung hoa, mudi acid hodc hdn hop 2 mudi.

Vi du minh hoa:

Vi du 1. Cho hoi nu6c qua than nong do thu duge hdn hop khi X gébm CO, H, va CO,. Cho 1 mol
X qua CuO du, nung nong thi khoi lugng chat ran giam 14,4 gam va thu dugc hon hop Y. Cho Y
vao nudc voi trong du, thu dugc m gam két tiia. Cac phan ing x4y ra hoan toan. Tinh gia tri cua
m?

HDG:

C +H,0 — x CO,+y CO +z H, (1)

CuO + X (CO, H,)— Cu + (CO,, H,0)  (2)

CO,+ Ca(OH), — CaCO; + H,0 (3)

Khéi luong chat ran giam = khéi luong [O] trong CuO = 14,4 gam.
14,4

Doy = 7~ = 0,9 (mol)

Theo (1):

Bao toan [H]: npao=nm =2z

Béo toan [O]: z=2x+y (¥*)

Theo (2): nco, 2=y +z=10,9 (**)

Ma: x +y+z=1 (¥*¥)

Tu (*), (**) va (***)taco: x=0,1;y=0,35;z=0,55.
— Nco2 3) = Neoz (x) +co2 @) = X Ty = 0,45 (mol)

Theo (3): Ncacos = 0,45 (mol) — m = mcacos = 45 ()

Vi du 2: Cho hoi nu¢e qua than nong do thu d}r(_ycr 1,0 mol hdn hop kl}i va hoi Y. Cho toan bd Y
qua CuO nung nong lay du thay khoi lugng chat ran giam 6,4 gam. Néu suc khi Y vao dung dich
nudc voi trong lay du, thu duge 10,0 gam két tua. Tinh ti khoi cua Y so voi H,?

HDG :

C+H,0 —»xCO, +yCO+zH, (1)
CuO + X (CO, H, )— Cu + (CO,, H:0)  (2)
C02+ Ca(OH)z g CaC03 + Hzo (3)

Hdn hop Y chira: CO,, CO, H,, H,O (S6 mol lan luot 1a x, y, z, t): x + y+ z+ t =1 (¥)
Khéi luong chat ran giam = khéi luong [O] trong CuO = 6,4 gam = nco, n
6,4
— Njo] = E = 0,4 (mol)
—y+tz=04
Theo (1) Bao tOé.l’l [H] Npo=— Ny — Z
Bdo toan [O]: z=2x + y (*)
Theo (2) Ncom2=Yy +z= 0,4 (**)
Theo (3) Nco2 = X = Ncacos = 0,1
Tu (*), (**)va (***)taco: x=0,1;y=0,1;z=0,3;t=0,5.
44.0,1+28.0,1+2.0,3+18.0,5
y = 1 =16,8
d dY/Hz = 16,8/1 = 8,4

Nhém Thay: Nguyén Qudc Diing — Tel & Zalo: 0904.599.481 Page 3



Nguyén Thj Ngoc Dung_Bic Ninh

Vi du 3.‘D§1n 0,6 mol hén hop gom hoi nudce va khi CO; qua than nung do, thu dugc 0,9 mol hon
hop X gobm CO, H, va CO,. Cho X hap thu hét vao 200 ml dung dich NaOH 2M, thu dugc dung
dich Y. Cho tur tr dung dich Y vao 150 ml dung dich HCl 1M, thu dugc V lit khi CO, (dktc).
Tinh gia tri cua V? ‘

Vi du 4. Dan a mol hon hop X (gom hoi nudce va khi CO; ) qua carbon nung dé, thu dugc 1,5a
mol hdn hop Y gdbm CO, H, va CO, . Cho Y hip thu vao dung dich Ca(OH), du, thdy thu duoc
5 gam két tua. Mat khac, ciing cho lwong Y nhu trén qua dng chtra 8 gam hdn hop gdm CuO va
Fe;0, (du, dun ndng), sau khi phan ng xay ra hoan toan thu dugc m gam chat ran. Tinh gia tri
cua a vam?

Vi du 5. Din luong du hdn hop X (gém hoi nuéc va khi CO,) qua m (gam) cacbon nung dé thu
dugc hdn hop Y gom CO, H,, CO, va hoi nude. Cho Y di qua binh dyng CuO,Fe,0; du nung
nong thu duoc chit rdn Z va khi T. Z tac dung v61 dung dich HNO, du thu dugce 8,064 lit NO la
san pham khir duy nhat. Hap thu hoan toan T vao dung dich mol Ba(OH), du thiy xuit hién 59,1
gam két ta. Biét cac phan (g xay ra hoan toan, cac khi do ¢ dktc. Tinh gia tri ciia m?

Vi du 6. Dan a mol hdn hop gdm hoi nuée va khi CO, qua than nung do, thu dugc 1,0 mol hén
hop X gom CO, H, va CO, . Hap thy hét lugng CO, trong X vao dung dich chira NaOH va
Ba(OH), . Sau phan tng, thu dugc 19,7 gam két taa va dung dich Z c6 khbi luong giam so voi
dung dich ban dau 1a 2,1 gam. Tinh gi4 tri ctia a?

Vi du 7: Dan 0,275 mol hdn hop X goém hoi nudc va khi CO, qua carbon nung do, thu dugc
0,475 mol hdn hop Y gdm CO, H, va CO,. Cho Y hép thu vao dung dich chira Ba(OH), du, sau
phan tGng thu dugc m gam két taa. Tinh gia trj ciia m?

Vi du 8. Dan 0,5 mol hdn hop X (gém hoi nudc va khi CO2) di qua than nung do, thu duoc 0,95
mol hdn hgp Y gom CO, H, va CO,. Cho Y hap thu hoan toan vao dung dich cé chira 0,2 mol
Ba(OH),. Sau khi phan tmg xay ra hoan toan, thu duoc m gam két tia. Gia tri cia m 1a

Vi du 9: Din a mol hdn hgp X gdm hoi nuéc va khi CO, qua carbon nung do, thu duoc 1,75a
mol hdn hop Y gdm CO, H, va CO,. Cho Y hap thu vao dung dich Ca(OH), du, sau khi phan (mg
xay ra hoan toan thu dugc 0,75 gam két taa. Tinh gia tri cua a?

Vi du 10: Dan 0,04 mol hdn hop gém hoi nuéc va khi CO2 qua cacbon nung do, thu dugc
0,075 mol hdén hop Y gébm CO, H, , CO, . Cho Y di qua 45 ml dung dich Ba(OH), 0,1M, thu

dugc m gam két tua. Gia tri cuam la

Vi du 11: Cho hoi nuéc qua than néng do thu duoc 0,3 mol hdn hop khi X gdm CO, H, va CO..
Hdn hop X phan tng vira hét hon hop Y nung ndéng gébm CuO, MgO, Fe;0, va ALL,Os ¢6 clng sb
mol thi thu hdn hop chit rin Z. Hoa tan Z vao dung dich HCI thi thu duoc 3,36 lit khi (dktc).
Néu cho X véo nudc voi trong du thi thu dugc m gam két tiia. Cac phan (mg xay ra hoan toan.
Tinh gia tr1 cua m?

Vi du 12: Cho hoi nuéc qua than néng do thu duoc hdn hop khi X gébm CO, H, va CO,. Cho 1
mol X qua CuO du, nung nong thi khéi luong chat ran giam 14,4 gam va thu duoc hdn hop Y.
Cho Y vao nudc voi trong du, thu duge m gam két tia. Cac phan ing xay ra hoan toan. Tinh m?
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Phéan C: Bai tap tir cac dé thi HSG hoic thi chuyén:

Céu 1 (trich tir @8 HSG 16p 9 cip Tinh Lang Son 2022- 2023): Cho cacbon tac dung véi hoi
nudc & nhiét d6 cao, sau d6 lam ngung tu hét hoi nude, thu duge hdn hop khi X gdbm CO, CO, va
H,. Cho hdn hop X tir tir qua 100 ml dung dich NaOH 0,3M va Ba(OH),, thu duogc 15,76 gam két
taa, dung dich Y va con lai 24,64 lit (dktc) hdn hop Z gom hai khi. Pé thu dugc két tia 16n nhat
tir dung dich Y, can thém vao Y it nhit 100 ml dung dich KOH 0,2M. Tinh phan trim theo thé
tich ctia CO, trong hon hop X.

HDG:

C +H,0-"— CO+H, (1)

C +2H,0-'— CO, +2H, (2)

V1Y tac dung duge véi KOH nén phan tmg cua CO; voi dung dich Ba(OH),, NaOH thu dugc hai
muoi CO;> va HCOs'.

0.08 molBaCO,

0,03molNaHCO,

(x-0,08)molBa(HCO,),

Ba(HCO,), +KOH — — BaCO,+KHCO,+H,0 (*)
Theo (*): (x-0,08)=n,,,=0,02=>n, =0,08+0,02.2+0,03=0,15
24 {4
n,= ;4;64—0, 15=1,25
(12)=> 2

"V, 0,15 100%=12%

e oo, 1!25‘

Ciu 3 (Trich dé hsg tinh
Binh Phudc 2022- 2023) Than néng 45 I Ccuo
Em hay néu hién tuong quan n B
sat dugc trong qué trinh thi
nghiém (& cic ong thiy tinh | ¥use s
nim ngang va trong coc
nudc voOi trong hinh bén).
Viét cic phwong trinh hoa
hoc cta phan ing xay ra?

[D._ 03 mol NaOH

+ — =3

]_ Ba(OH), x mol

Mudc
l= v i trong

HDG:
Hién tuong: bot CuO mau den trong dng thily tinh chuyén dan sang mau do, va cdc nudc voi
trong bi van duc mau trang.

C+H,0 —— CO+H,
CuO +H, = — Cu+H0

CuO +CO —— Cu+CO;

Ca(OH)z + COz — CaC03 l + HzO

Céu 4 (Trich dé HSG Ha Hoa- Phui Tho 2021- 2022): Hon hop khi X gom CO va H,. Dbt chay
hoan toan hén hop X trong mot luong oxi vira di thu duoc hdn hop khi va hoi Y. Dan toan bo
hdn hop Y lan luot qua binh 1 dung 72 gam dung dich H,SO,4 79,2% va binh 2 dung 150 ml dung
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dich Ca(OH), 2M. Sau khi phan tng két thuc thay binh 1 ndng d6 dung dich H,SO, 13 72%, binh
2 ¢6 20 gam két tua. Tinh ti khéi ctia X so v6i Ho. Biét cac phan tng xay ra hoan toan.
HDG:
Goi s6 mol ctia CO va H, ¢6 trong hdn hop X 1an luot 1a x mol, y mol
Phuong trinh phéﬂl'mg:
O

2H, + 0, 2H,0
X X : mol
200 + 0, 200,

y y :mol

Hon hop Y gdm CO; (y mol) va H>0 (x mol). Din X qua binh 1 hip thy hoi nudc nén ndng do %
cua dung dich H,SO, giam 1a do hap thu hoi nuéec.

A My 5o
Khoi lugng HSO, 1 7277 = 57,024 gam.
Dung dich sau c6 nong d6 72% nén khoi lugng dung dich sau:
= Mydsau = 79,2 gam.

= m,, Ny o
=792-72="72gam = x= "7=04 mol
Khi sau khi qua binh 1 con lai CO,, tiép tuc qua binh 2 chtra 0,3 mol Ca(OH),, c6 hai truong hop

Xay ra:
Truwong hep 1:
CO, + Ca(OH),ae  CaCOs¥ +H,0
y g y mol
= y= 0,2 mol.

Ti khéi ctua X so véi H:
d 0,2.28+0,4.2

X
= H = 0,6.2 =533
Trwong heop 2:
CO, + Ca(OH), CaCO;¥ +H,0
033 033 0,3 mOl
CO, + CaCO;¥ +H,0 Ca(HCO:s),
0,1 0,3-0,2 0,1 mol

=y=0,3 +0,1 =0,4 mol.

d x 0,4.28+0,4.2
= H, _ 0,8.2 =75
Céu 5 (Trich dé HSG Nghi Lc- Nghé An 2021- 2022):. Khi X dugc sinh ra trong 10 khi than,
dic biét 1a khi u bép than (do bép khong dugc cung cap ddy du khi oxi cho than chay). Pa c6 mot
s6 truong hop tir vong do 1 than trong nha dong kin cira. Em héy cho biét cong thirc phan tir va
goi tén khi X? Trong doi séng hang ngay, khi sir dung than, chiing ta cAn 1am gi dé tranh su viéc
dang tiéc nhu trén xay ra?
HDG:
Khi X ¢6 CTPT: CO (carbon monooxide) dugc hinh thanh do phan tng;:
C+0,—CO
Khi CO lién két chit ché véi hemogobin héng cau mau, khién héng cu khong thuc hién dugc
chtre nang van chuyén khi ddn dén nguoi hit phai khi CO bj ngat.
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Trong doi sdng, khi sir dung than can dé noi thoang khi, khéng duoc dung 16 than dé sudi 4m
trong nha (dic biét nguy hiém néu dong kin ctra)
Céu 6 (Trich de hsg tinh Diak Nong 2023- 2024): Khi bép than dang chay, néu do nhiéu nudc
vao thi bép sé& tit con néu ric mot chit nudce vao thi bép than bung chay 1én. Hiy viét cac phuong
trinh héa hoc dé gidi thich hi¢n tugng trén?
HDG:
- Néu do nhiéu nude vao bép than dang chay lam nhiét d6 giam dot ngot, dong thoi bép than
khong tiép xtic voi nguon 0, khong khi nén bép tit.
Néu ric chat nudc thi bép than bung chay do san pham khi than uét (thanh phan chinh chira CO,
H,) tac dung véi O, khong khi, nén bép than bung chay lén.
Céac PTHH:
C + Hzo — CO + Hz
CO + 0, — CO;
H2 + 02 — HzO
Céu 7 (Trich dé HSG Thi xi Hoang Mai 2022- 2023): D6t chiy hoan toan m gam mot mau
Carbon chtra 4% tap chét tro bang V lit khi oxi, thu dugc 13,44 lit hdn hop X gdm hai khi. Suc tir
tr khi X vao 500 ml dung dich hon hop chita NaOH 0,4M va Ba(OH), 0,5M, sau phan tng thu
duogc 39,4 gam két tua. Biét cac thé tich khi déu do & dktc.

a) Viét cac PTHH xay ra?

b) TinhmvayVv?

- 500.0,4

HDG: a) Ta co: S 1000 02 (mol)
500.0,5

L. oML — =
10000 025 (mol)
13,44

224 0,6 (mol)
- Cac PTHH c¢ thé xay ra:
O

cC + 0, T CO, (1)

J——

O

2 + 0, €< 200 )
CO, + Ba(OH), — BaCO;(r) + HO 3)
CO, + 2NaOH ~— K,CO; + H,O (4)
CO, + NaCO; + H,0 — 2NaHCO; (5)
CO, + BaCO; + H,O — Ba(HCO;), (6)

39.4

Moo ——— =

b) Taco: 197°0,2 (mol)

Do hén hop X gom 2 khi nén co 2 truong hop xay ra:

* Truwong hop 1: Hon hop X gom CO, va O, du, khi do (2) khong xay ra.

, M. =n_ . +nH, =H_, ., +H._
Tacd: & 0w - 0 T DT = v = 0,6 (mol)

= Thé tich khi O, & dktc d3 dung: V = 0.6 . 22,4 = 13,44 (lit)

Do Msaco. S Maucn. nan ¢6 2 truong hop xay ra:
+ TH1: Ba(OH), du: (4), (5), (6) khong xay ra.
“Twr (1) va (3) ta co: e ~ew: TMwco, = .2 (mol)
12.0,2
= m= 100% - 4% = 2’5 (gam)
+ TH2: CO; du, (3), (4), (5) (6) xay ra, sau (6) trong dung dich khong chtra K,CO;.

”.'l.'l.'l' =
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- Theo (3): Mo,y =Maaiom. = (25 (mol)
- Theo (6):; "co-tor TMaecoe = 0,25 — 0,2 = 0,05 (mol)
C T (4) va (5) ta c6: "eoss FMeouss SMon = 0.2 (mol)

- T (3), (4), (5) va (6) ta co: ""c2=0,25 + 0,05 + 0,2 = 0,5(mol)

- T (1) ta co: "' =" = 0,5 (mol)
12.0,5

=2 m= 100% - 400_625(gam)
Cau 8 (Trich @& HSG tinh Binh Phwdée 2022- 2023): Tai sao khi d6t than trong phong kin, dong
kin ctra c6 thé gy tir vong? Viét phuong trinh hod hoc xay ra.
HDG:
CO dugc sinh ra trong 1o khi than, ddc biét 1a khi u bép than (do bép khong du oxi cho than chay,
do déng kin cira). Khi ndng d6 CO sinh ra qua mirc ccho phep, khi CO két hop voi hemoglobin
trong mau ngan khong cho mau nhan oxi va cung cap oxi cho cac té bao. Do d6 c6 thé gay tir
vong cho con nguoi.

PTHH: C+0,2 CO, 7T
Khi thiéu khi oxi CO; s€ ti€p tuc phan ing voi than chay sinh ra khi CO.
PTHH: CO,+C < 2c0 7" ‘
Céu 17 (Trich dé thi chuyén Binh Dwong 2022- 2023): Dan 0,08 mol hon hop khi gom CO, va
H,0O qua 6ng sir dyng C nong do thu dugce a mol hon hop khi X gébm CO, CO; va H,. X tac dung
hét voi Fe;O4 thu duge 17,28 g ran Y. Y tan hét trong dung dich H>SO4 dac nong du, thu dugc
0,12 mol SO, (san pham khir duy nhat). tinh gi4 tri cta a?

HDG: CO,+ C — = 2CO

X 2x mol
H,0+C— ™ CO + H,
y y y mol
COrar — — COz v
z z mol

taco: x+y+z=1008
Cho X tac dung hét voi Fe;O,

4C0 + F€304 _> 3Fe + 4C02

6x+3)
2x+y a =ng, +n, +n, 4
4H,+ Fe;0, — = 3Fe+ 4H,0
3y
y 4
6x+3y 3y

Téng mol Fe: np.= 4 + 4 = 1,5(x+y)

Gia sur chdt ran thu duwoc gom Fe

2Fe  +6H.SO, dic — — Fex(SOu)+ 35S0, +H,0

1,5(c+y) 2,25(x+y) (mol)
Ta c6: 2,25(x+y)= 0,12 (1)
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17,28

Theo dé bai nr=1,5(x+y)= 36 )
(1)va (2)= vo nghi€ém = c6 Fe;O,dw

2Fe;04+ 10H:SO, dic — = 3Fex(SOu)+ SO, + 10H;0

t 0,5t (mol)
Taco:  56.1,5(x+y)+ 232t=17,28 (3)
2,25(x+y) +0,5t=10,12 4)
(3)va (4)= (x+y) = 0,04
=0,06
max+y+z=008=z=004
taco @ Moo Theoa Tl g —oxi4y 40,04+ y = a=2x+2y+0,04=2.0,04+0,04=
0,12

Bai tap bo sung khi than kho :

Céu 9 (Trich dé thi chuyén Binh Pinh 2022- 2023): D6t chay chay hoan toan 6,25 gam mot
mau cacbon (co chuira tap chit tro véi khdi lwong chiém khong qua 10%) bang oxi vira du, thu
dugc hdn hop khi X chira CO, va CO. Ti khéi ciia X so véi H, 1a 19,6. Cho khi X hép thu vao
250 ml dung dich Ba(OH), 1M, sau khi phan tmg hoan toan thu dugc 29,55 gam két tia Tinh
phan tram khéi luong cta tap chat tro trong mau than trén.

HDG:

29,55
Nyco = =0,15A n
-7 (mol), B«OH:= 0,25 (mol)
Khi X hap thu vao Ba(OH)2 thi chi c6 CO2 phan tng ta co:

BTNT (Ba) a0, = (0,25 -0,15=0,1 (mol)

BTNT (C) Meo. emco, Memco,. = 0,15 4 2.0,1 = 0,35 (mol)

bit nco = x (mol)

Do dX/H2 =19,6 = 28x +44.0,35=19,6.2.(x + 0,35) = x = 0,15 (mol)

BTNC (C) Ncpd = Necoy T Neeoz) = 0,15+ 0,35=0,5 (mol)

= mc=0,5.12=6(g) = My =6,25-6=0,25¢g

= %My aie = (0,25/6,25).100% = 4%
Céu 10 (Trich dé thi chuyén Lam Pong 2022- 2023): D6t chay hoan toan X gam mdt mau than
(c6 chira 4% tap chit tro) trong khi oxi thu dugc 11,20 lit hdn hop B chi chira 2 khi. Suc tir tir hdn
hop khi B vao 200 ml dung dich hén hgp NaOH 0,5M va Ba(OH), 1M, sau phan tng thu duoc
29,55 gam két tia. Tinh X va thé tich khi oxygen can dung. Biét cac khi do & dktc.
HDG:
Céc phan g c6 thé xay ra:

£ ,
C+0, — — CO, (1) (néu O, du)

t .
C+CO, = —2CO (2) (néu C du)
Ta c6: ng = 0,5 mol
29,55

Mveon = 0.5 . 0.2 = 0.1 mol; BaOH). — 05 1 =0 2(mol)> BaCO:— 197 = 15(mol).
Cé hai truong hop xay ra:
TH1: Ba(OH), pu hét , BaCO; bi hoa tan 1 phan
COz + Ba(OH)z - BaCO3 + Hzo
Mol: 0,2 00,2 00,2
C02 +2NaOH — Na2C03 + H2O
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Mol: 0,05 10,1 10,05
C02 + N32CO3 + Hzo_) 2NaHCO3
Mol: 0,05 10,05 10,1
BaC03 + COz + HzO - Ba(HC03)2
Mol: 0,05 10,05 10,05
= I’ICOz 0,35(mol)
* Néu hén hop khi B thu dwoc sau phan &ng gom CO; va O, du.

: Mo co Mo
Theo PTHH (1) tacd :nc= “2(pu) = 2=0,35mol = ~2(du)=0,15(mol)

= Y0, ¢in ding = (0,35 + 0,15).22,4 = 11,2(1)

— m = (0.35.12.100): 96 = 4,375(g)

* Néu hén hop khi B thu dwgc sau phan ing gom CO, du va CO.
nco =0,5-0,35=0,15 mol

n
Theo PTHH (2) tacd : nc = O, phéan tng = 1/2nco= 0,075mol

Mo co

Theo PTHH (1) “:(pu) = 2=0,075+ 0,35 = 0,425(mol)
= Y0, ¢in ding = 0,425.22,4 = 9,52(1)
Theo PTHH (1), (2): m = (0,075 + 0,425).12.100: 96 = 6,25(g)
TH2: Ba(OH), du
PTHH :

COz + Ba(OH)z - BaC03 + HQO
Mol: 0,15 0,15
* Néu hén hop khi thu dwoe sau phan ing gdom CO, va O, dw.

.. _"o _Nco, _ No _
Theo PTHH (1) ta co : nc 2 (pu) 2=0,15mol = ~2(du) = 0,35(mol)

= Y0, cin ding = (0,35 + 0,15).22,4 = 11,2(1)

= m = (0,15.12.100): 96 = 1,875(g)

* Néu hon hop khi thu dwoc sau phan ing gom CO; va CO duw.
nco=0,5-0,15=0,35 mol

n
Theo PTHH (2) tac6 : nc = O, phan tng = 1/2nco= 0,175mol

No Nco
Theo PTHH (1) “:(pu) = >=0,175+0,15=0,325(mol)
Vo
= 0. cAn ding = 0,325.22,4 = 7,28(1)
Theo PTHH (1), (2): m = (0,175 + 0,325).12.100: 96 = 6,25(g)

Cau 11 (Trich dé thi chuyén Nam Dinh 2022- 2023): Nguyén tur cua nguyén t6 R co tong s hat
proton, neutron va electron 14 18, trong d6 s6 hat mang dién gap doi so hat khong mang dién

a. Xac dinh tén goi cua R

b. Nung néng do R rdi dan hoi nude di qua thi thu duoc hdn hop gdm khi Z va khi T
(trong d6 Z 1a khi dc). O nhiét do cao, Z va T déu khir dugc Fe;O, thanh kim loai. Xéc dinh
cong thirc ciia Z, T va viét phuong trinh phan tng xay ra
HDG:
2.

a. Goi s hat proton, neutron, electron trong nguyén tir nguyén to R 1an luot 1a P, N, E (P=E).

Taco:
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2P+ N=18
2P=2N ’
— P =N=6. Nguyén to R 1a carbon (C)

b.
Z1aCO, TlaH,

tO
C+H,O ~ 7 CO+H,
tO
4CO + Fe;O, ~— 7 3Fe +4CO,

tO
4H2 + FC304 _‘ — 3Fe + 4H20 .
Céu 12 (Trich dé thi chuyén Quéng Ninh 2022- 2023): Dan 1 ludng hoi nuéc qua than ndng do
thi thu duge hon hop khi X gom CO,, CO, Ha, ti khoi hoi cua X so voi CHa 1a 0,975. Toan b hon
hop khi X trén khu vira du 27,6 gam hon hop Y gom CuO, Fe;O4 nung nong thu dugce ran Z chi
co ‘2 kim loaj, cho toan by Z vao ~dung dich HC1 d}r thay co6 3,36 lit H, bay ra (dktc). Xéac dinh
phan tram thé tich ctia CO trong hon hop X. Gia thi€t cac phan irng xay ra hoan toan.
HDG:
Chatran Z: Cu, Fe
PTHH: Fe+2HCI ~— — FeCh+H,
Goi s6 mol ctia CuO, Fe304 trong hdn hop lan lugt la a, b (mol)
Bao toan Fe: nFe =nFe (Fe304) =3b

Mo+ My, =27.0 {SDrHEB% =27,6 [a=0,2
—

==
n. =n, =0,15 | 3b =0,15 b =0,05
Ta c6 hpt: )
co, x : :
. Cud {Fr.’ CO(x+y)
COy + — =
e.0, Cu |H,0(z)

Vi hén hop khi X gdm CO,, CO, H,, ti khdi hoi cta X so v6i CH, 13 0,975
= Mx=44x+ 28y +2 z=15,6.(x+y+z)

= 28.4x +12,4y -13,62=0 )
Taco: (1)C+H,0 —— CO+H,
y oy
(2)C+2H,0 —'— CO,+2H,
X 2x

Béo toan O: no‘““#) + no ( CuO, Fe;0,) =no (CO,) + no (H,0)
= y+0,2+0,054=2y+z

> y+z=04 (1)
Tu pt(1,2): 2xty=z (I1T)
(28,4x +12.,4y -13,6z = x=0,1
y+z=104 = {y=01
Gidi hpt: 2x+y ==z 'z =0,3
0.1

———— 100 =20%
%Veo = 0.1+0,1+0.3
Cau 13 (Trich d¢ hsg tinh Bic Giang 2023- 2024): Dan 0,02 mol hdn hop X (gdm CO, va hoi
nuéc) qua than néng d6 thu duge 0,035 mol hdn hop khi Y gém H,, CO va CO,. Cho 0,035 mol
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Y di qua 6ng dung 10 gam hdn hop gébm CuO va Fe,Os (du, dun ndng), sau khi cac phan Gng
xay ra hoan toan thu dugc m gam chat ran. Gia tri ciia m 1a
A. 9,20. B. 9,52. C.9,76. D. 9,28.
Cau 14 (Trich dé hsg tinh Phii Tho 2023- 2024): Cho hoi nudc qua than néng d6 thu dugc 1,0
mol hdn hop khi va hoi Y. Cho toan bo Y qua CuO nung néng ly du thdy khdi luong chat rin
giam 6,4 gam. Néu suc khi Y vao dung dich nuéc voi trong ldy du, thu duge 10,0 gam két tua. Ti
khéi cta Y so véi H, 1a
A.93. B. 16,8. C. 8.,4. D. 18,6.
Céu 15 (Trich dé hsg S¢ Quang Binh 2013) Cho hoi nuéc di qua than nong do, thu
dugc 15,68 1it hdn hop khi X (dktc) gdm CO, CO, va H,. Cho toan bd X tac dung hét véi
CuO (duv) nung néng, thu dugc hdn hop chat ran Y. Hoa tan toan bd Y bang dung dich
HNO:; (lodng, du) duogc 8,96 lit khi NO (san pham khir duy nhat, & dktc).
1. Viét phuong trinh héa hoc cta cac phan tng xay ra.
2. Tinh phén trdm thé tich khi CO trong X.
Céu 16 (Trich dé¢ HSG Phu Binh- Thai Nguyén 2021- 2022): Cho hoi nudc qua carbon nong

do, thu duge 11,2 lit hdn hop khi X (& dktc) gdm €92 va Ha T knéi cia X so vei 2 1a
7,8. Tinh s6 mol mdi khi trong X .

Céu 17 (Trich dé HSG TP Hai Dwong 2022- 2023): Cho hoi nudc qua than noéng do xdy ra cac
phuong trinh héa hoc sau:

Cl:l-.'l:l:' da + H :D —'— CID + H 3
CI!I«.":I; da * EH:D —— CID: +2H:

Sau phan tmg thu duoc 3,584 lit hdn hop khi A (dktc) c6 ti khéi voi H, 1a 7,875 gdm céc khi
C0.CO,.H,

1. Tinh % theo thé tich cac khi trong hdn hop A.

2. Lay 1/2 hdn hop khi A din qua 6ng st dung 3,48 gam oxit kim loai M nung néng thi thay
phan tng vura du. Hoa tan hét luong kim loai M tao ra b?mg dung dich HCI du thu dugc 1,008 lit
khi (dktc). Hay xac dinh cong thirc hoa hoc cua oxide kim loai M da dung.

Céu 18 (Trich dé HSG Tam Néng- Phu Tho 2022- 2023): Khi dun niu bang than t6 ong
thuong sinh ra khi X khong mau, khong mui, bén véi nhiét, hoi nhe hon khong khi va dé giy ngd
doc duong ho hap. Khi X 1a

A. No. B. CO.. C. CO. D. H..
Céu 19 (Trich dé HSG Tam Néng- Phu Tho 2022- 2023): Dan 1 ludng hoi nudc qua than ndng
d6 thi thu duoc V lit (¢ dktc) hdn hop khi X gébm CO,, CO, H,, ti khi hoi ctia X so v6i H, 1a 7.8.
Toan bo V 1it hop khi X trén khir vira du 24 gam hdn hop CuO, Fe,0; nung néng thu duoc rin Y
chi ¢6 2 kim loai. Ngam toan bd Y vao dung dich HCI du thay c6 4,48 lit H, bay ra (& dktc). Gia
tri Vla

A. 13,44 lit. B. 10,08 lit. C. 8,96 lit. D. 11,20 lit.
Céu 20 (Trich dé thi chuyén Héa Nam Pinh 2020- 2021): Khi cho hoi nuéc qua than nung do,
ngudi ta thu duoc hon hop khi Y gdm Ha,, CO va CO,. Dan 1 mol khi Y (¢ dktc) qua CuO du,
nung néng thi khoi lwong chét ran giam 14,4 gam va thu duoc hdn hop Z gom hoi nuée va CO..
Dan Z vao nude voi trong du, thu duge m gam két taa.
Viét cac phuong trinh phan Gmg xdy ra va tinh m. Biét cac phan tng xay ra hoan toan.
Céu 21 (Trich dé thi chuyén Yén Bai 2020- 2021): Din hoi nuéc qua than nung ndng do, thu
duogc 15,68 lit (dktc) hdn hop khi X gdm CO,, CO, H,. Dan toan bd X qua hdn hgp CuO va ALO;
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nung néng, sau khi phan tmg hoan toan thu dugc chat rin Y, hdn hop gdm khi CO, va hoi nudc.
Cho toan bd Y vao dung dich H,SO,dac nong (du), sau phan ing thu duoc 12,32 lit khi (dktc).

a) Viét cac phuong trinh phan Ung xdy ra.

b) Tinh thanh phan phan tram thé tich CO va CO, trong X.
Céu 22 (Trich tir dé chon hsg 16p 9 cap thanh phé Ha Ngi 2023- 2024): Cho hoi nuéc di qua
cacbon nong do, thu dugc 13,44 lit hdn hop khi X (dktc) gdm CO, CO, va H,. Din toan bd 13,44
lit hdn hop & trén vao 200 ml dung dich chita NaOH aM va Na,CO; 1,5aM. Két thac phan Gng
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 tng thu duoc 5,6 lit khi CO, (dktc). Con khi cho dung dich Ca(HCO:s), du
vao 100 ml dung dich Y, sau khi phan (mg xay ra hoan toan thu dugc 30 gam két tua. Tinh thanh
phan phéan trim thé tich ciia H, trong hdn hop X.
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