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_ CHUYEN BE: CO», SO, P,0s TAC DUNG VOI DUNG DICH BASE
Phan A: Li Thuyét )
PHAN DANG VA PHUONG PHAP GIAI BAI TAP VE CO,, SO., P,O;s TAC DUNG VOI DUNG
DICH BASE
L BAI TAP VE CO,, SO, TAC DUNG VOI DUNG DICH BASE
1- Bin chit héa hoc ciia phan g va phwong phép xac dinh san phim.
a) Ban chit ciia phan ung:
Khi suc khi CO, (hodc SO,) vao dung dich kiém thi mudi tao thanh ¢ thé 1a mudi trung hoa,
mudi acid hodc hdn hop 2 mubi. Ban chit ctia qua trinh tao mudi chi phu thudc vao ty 16 T = nROH
(kiém): nCO, ( hoic SO, ) ma khong phuy thudc vao hoa tri ctia kim loai. Qua trinh phan tng dién ra theo
2 giai doan:
« Giai doan 1: Chuyén kiém thanh mudi trung hoa (= CO; ,=SOs )
« Giai doan 2: Chuyén mudi trung hoa thanh mudi acid (-HCOs, -HSO,)
Vi du: Suc khi CO, vao dung dich kiém XOH (khong phan biét hoa tri kim loai) thi thir tw phan
ung xay ra nhu sau:
— Mubi trung hoa duogc tao ra trudc va tang dan dén cuc dai:
CO, +2XOH — X,CO; + H,0 (1) (Ti=2)

—  Néu sau phan tng (1) luong CO, con du thi tiép tuc x4y ra phan Gmg:
CO, + H,0 + X,CO,; — 2XHCO, (1"

—  Néu toan bo lwong mudi X,CO, da chuyén hét thanh XHCO3 thi tong hop (1) va (1') ta dugc:
CO, + XOH — XHCO, (2) (T.=1)

Pé don gian trong viéc giai toan: néu chi tao ra mudi trung hoa thi tinh toan theo PTHH (1); Néu
chi tao ra mudi acid thi tinh toan theo PTHH (2). Néu tao ra ca 2 mudi thi viét ca 2 PTHH (1,2) va tinh
toan.

v" Luu y: Can nhé 2 tinh chét quan trong sau day dé tranh nham 14n trong giai bai tap loai nay. D6 1a
phan tmg chuyén hoa gitra mudi trung hoa va mubi acid:

* Mubi acid + kiém — muébi trung hoa + nudc.

Vidu: NaHCO, + NaOH — Na,CO, + H,O

Ca(HCO,), + Ca(OH), — 2CaCO, + 2H,0

* Mubi trung hoa + acid twong g — mudi acid.

Vi du: CaCO,;+ H,0 + CO, — Ca(HCO,),

Na,CO,; + H,0 + CO, — 2NaHCO,
* Nhu vay, sau phan tmg néu c6 mudi trung hoa thi khong du oxide acid va néu c6 mudi acid thi khéng
du kiém.
b) Phwong phap xac dinh mudi tao thanh.

n

'1" — 0OH
bat fico., 50, theo cac phan tng (1,2) ta c6 két luan:
+Néu T>2 Phan (mg tao mudi trung hoa (du kiém khi T>2)
+Néu 1<T<2 Phén tmg tao 2 mubi (kiém va oxide acid déu hét)
+ NéuT<1 Phan tng tao mudi acid (du oxide acid khi T< 1) .

Phin B: Dang bai tap ) .
DANG 1: Biét day di so mol CO,(hoac SO;) va so mol kiem.

a) Phwong phap giai:

T = OH
e n.. .
\ Buée 1: DBat T va tinh gia tricua T: €050,
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\ Budc 2: Can ¢ gia trj T tinh dugc dé két luan mubi nao tao thanh.
\ Bude 3: Viét phuwong trinh héa hoc va tinh theo PTHH.
+) Néu tao 1 mudi thi tinh theo 1 PTHH tao ra mudi d6 (1 hoic 2).
+) Néu tao 2 mudi thi viét 2 PTHH (1,2): Truong hop nay c6 nhiéu cach giai
+ Cach 1: Phuong phap dai s0: (go1 x, y 1an Iuot 14 s6 mol mdi mudi; 1ap phuong trinh biéu dién sb
mol oxide acid va s6 mol kiém theo x, y. Giai tim x, y).
* Céach 2: Phuong phép bao toan mol kim loai, phi kim (C,S).
* Céch 3: Phuong phap hop thuc theo T
(ding ty 1¢ mol OH va CO,, SO, 1am hé s6 can bang phan mg chung)
* Cach 4: Phuong phap dung quy tac dudng chéo.
* Luu y: - Néu sau phan (g, ldy dung dich dem nhiét phan thay ¢6 thoat khi hodc cho thém kiém vao
dung dich thay xuit hién két tia thi dung dich ban ddu c6 mudi acid.

- Theo bao toan khoi lugng:
Mdd (sau phan tng)= Mkhi hép thy T Mdd kiem - M| = MT ()

- bBJ tang khoi lugng dung dich: Am = mco2,502 (hép thuy — Miét tia

Do giam khoi luong dung dich: Am = My wa - Mco2,502 (hép thu)
b) Bai tap:

Cau 1: Cho 16,8 lit khi CO, (¢ dktc) hép thy hoan toan vao 600ml dung dich NaOH 2M thu dwogc dung dich
A. Tinh khi luong cac mubi co trong A. 3
Hwéng Dan
n.. =075
€% mol, Myaon = 1,2 mol
2
Mo 12 —1.6 ( [<16< 2]

5 x .
Taco: o 0,75 P Thu dugc hén hop 2 mubi NaHCO; va Na,COs

n n
Goi "*“%=amol; "M% =pmol(a, b>0)

2NaOH + CO, 748 Na,CO; + H,0O
2a a a mol

NaOH + CO, 7#4® NaHCO,
b b b mol

fa+b=075  ja=0.45 jf“‘f co, =47,7 gam

| |
Tacs 128Tb=12" [5=03 me o, gam

t.n
S

Céu 2: Suc 6,72 lit CO, (dktc) vao 200 ml dung dich Ba(OH), 0,5M dén khi phan g xay ra hoan toan.
Tinh khdi lwong chit tan trong dung dich sau phan tmg.

Céu 3: Hap thy 896ml khi SO, (dktc) vao binh dung 200 gam dung dich NaOH 1,12% dén khi phan tng
hoan toan thu dugc dung dich X. Tinh néng dd % chét tan trong dung dich X.

Cau 4: C6 8,96 lit (dktc) hdn hop 2 khi CO,, SO, (ty khdi hoi ctia hdn hop so véi H, bang 29,5). Hap thy
hdn hop khi vao 400ml dung dich NaOH 1M, két thic phan tmg thu duge dung dich X. Tinh khéi lugng cac
cht tan trong dung dich X.

Cau 5: Dén tir tir 224 ml khi COx(dktc) vao binh chira 500 ml dung dich Ca(OH), 0,016M dén khi phan
g hoan toan. Gia sir thé tich dung dich thay doi khong dang ké.  Tinh ndng d6 mol/lit ctia chét tan trong
dung dich sau phan tng.

Céu 6: Dan 4,48 lit SO, (dktc) vao 200 ml dung dich chtra dong thoi Ba(OH), 0,3M va NaOH 0,5M dén
khi phan tmg xay ra hoan toan. Tinh khdi luong két tua thu duoc.
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1/ Cho 1,68 lit CO» (dkte) suc vao binh dyng dd KOH du. Tinh ndéng do mol/lit ciia mudi thu dugc sau
phan Uing. Bict rang thé tich dd 1a 250 ml.

2/ Cho 11,2 lit CO, vao 500ml dd NaOH 25% (d = 1,3g/ml). Tinh ndng d6 mol/lit ctia dd mudi tao thanh.

3/ Dan 448 ml CO, (dktc) suc vao binh chtra 100ml dd KOH 0,25M. Tinh khdi lugng muébi tao thanh.

DA,N G 2: Biét tong khoi lwong mudi va sé mol mét chét tham gia: CO; (SO>) hoic kiém. Tinh lwong ciia
chat tham gia con lgi.
Téng quat: n, (mol) CO, (SO,) + n, (mol) mdt chét kiém — m (gam) mudi
Hoic Biét: n (mol) CO, ; m (gam) mudi  * Yéu cau: tinh n, (mol) kiém
Hoic biét: n,(mol) kiém; m (gam) mudi * Yéu cau: tinh n, (mol) CO,
Phuorng phép gidi toan:
Da so cac em hoc sinh khi gap loai nay thuong bién luan 3 trudng hop (chi tao mudi trung hoa;

chi tao mudi acid, tao 2 mubi). Tuy nhién, cach lam nay s& gdy mat nhiéu thoi gian. Dé giai loai nay, ta sir
dung mdt trong cac cach sau day:

« Cach 1: Phuong phap gia thiét.

-Budc 1: Gia st phan tng tao 2 mudi v6i s mol x,y (mol)

Viét cac phuong trinh phan tng

— Budc 2: Lap cac phuong trinh toan hoc (chtra 4n x,y) gidi tim X,y

-Bude 3: Két luan gia thiét dang hay sai (néu nghiém nao c6 gia tri bang 0 thi mudi twong tng
khong c0).

— Buéc 4: Tinh toan dé hoan thanh theo yéu cau cua dé.

« Cach 2: Phuong phap so sanh khéi lugng mol.

- Bué6c 1: Bao toan s6 mol kim loai (hodc phi kim), suy ra sé mol mudi sau phan tng.

- Bué6c 2: Tinh khéi lwgng mol ctia mubi.

- Budce 3: So sanh khéi lwong mol ctia mudi véi khdi lwong mol cac mudi trung hoa va mudi acid,
tr do két luan muoi nao tao thanh.

— Budce 4: Tinh toan theo két luan & budce 3.
Cau 1: Hap thy hét 6,72 lit CO, (dktc) va V(ml) dung dich NaOH 2M. Sau khi phan tmg két thiic, lam
bay hoi hoan toan luong nudce trong dung dich thi thu duoc 29,6 gam mu6i khan. Tinh V.

Hudng dan: nCO, = 0,3 (mol)

* Cach 1: Phuong phap gia thiet.

Gia su phan ung tao 2 muoi Na,CO;: x(mol)  NaHCOs: y(mol)

CO, + 2NaOH — Na,CO; + H,0

X 2xX X (mol)

CO, + NaOH — NaHCO:s

y y y (mol)
Theo dé va theo PTHH, ta co:
x+y=0,3
106 x+84 y=29,6
=x=0,2;y=0,1
Vi x, y déu c6 nghiém xéc dinh nén gia thiét trén 1a ding.
nNaOH =2.0,2 + 0,1 = 0,5 (mol)

= Vzoé—5=6 =0,251it=250 ml
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Cau 2: Hap thu hét 6,72 lit CO, (dktc) va V(ml) dung dich NaOH 2M. Sau khi phan tig két thuc, 1am bay hoi
hoan toan lugng nudc trong dung dich thi thu dwoc 29,6 gam mudi khan. Tinh V.
Cau 3: Hap thy V lit khi SO, (dktc) vao trong 200ml dung dich NaOH 1,25M, sau khi phan ting xay ra hoan
toan, xur Iy dung dich thu duoc 19,44 gam mudi khan.

Tinh V ?
Céu 4: Hap thy 2,0 lit (dktc) hdn hop khi X gdm CO,, N, trong 160ml dung dich Ba(OH), 0,5M, dén khi phan
g hoan toan dem hon hop sau phan tmg ¢6 can thi thu dugc 14,98 gam ran khan. Tinh % thé tich cua khi CO
» trong hon hop X.

(Trich d@é khdo sit HSG lop 9 huyén Dak Po, tinh Gia Lai, ndm hoc 2004-2005)

DANG 3: Biét s6 mol két tiia va so6 mol kiém (hodc s6 mol CO;) trong phin teng ciia CO; (hodc SO») tic
dung véi mot chit kiém (kim logi héa tri II).

a) Tong quat:

n, (mol) oxide acid  + n, (mol) kiém (IT) — n3 (mol) két tua

CO, hoac SO, Ca(OH); hoac Ba(OH), CaCO; hoac BaCO:s
Biét: S6 mol két tiia (n3); s6 mol CO, hoic SO, (n)); « Tinh: s6 mol kiém (n,)

Hoic biét: S6 mol két tua (n3); s6 mol kiém (n2); « Tinh: s6 mol CO, (n;)

b) Phuong phap giai:

Theo bao toan mol kim loai (Ca, Ba) va s mol phi kim (C,S) ta c6 két luan:
*Néu n KT =nCO, (hoic SO,) hoic n KT =n kiém (II) : Ca (OH), ( Ba(OH), ) thi phan tmg vira du chi tao
mot san pham 1a mudi trung hoa (BaCO; hodc CaCOs).
Viét 1 phwong trinh phan tng tao mudi trung hoa (tinh theo s6 mol két tua)
* Néu n KT < n Ca(OH), ( hoic Ba(OH),) — két tiia chua max, c6 2 trudng hop:
« Truong hop 1: Kiém du, chi tao mudi trung hoa
CO, + Ca(OH), — CaCO;+ H2O0

n; — ns (mol) (tinh theo s6 mol CaCOs)
« Trudng hop 2: CO, (hoic SO,) du, 1am tan mot phan két tia
Phurong phdp néi tiép:
CO, + Ca(OH), — CaCO;+ H20
n, — n, — n, (mol, max) (tinh theo s6 mol Ca (OH),)
CO, + H,O + CaCO; — Ca(HCO:s),
(n2—n3) — (n2—n3) (mol) (tinh theo s6 mol két tua)
Phwong phap song song:

CO, + Ca(OH), — CaCOs;+ H20

n; n; n3 (mol) (tinh theo s6 mol két tia)
2CO, + Ca(OH)z - Ca(HCO3)2
2(n—n;) «— (my—ns3) (mol) (tinh theo s6 mol kiém)

* Néu n KT <nCO, (hodc SO,) — phan tmg tao hdn hop 2 mubi.
Viét 2 PTHH song song hodc ndi tiép rdi giai theo dai s6, hop thirc ...
Cau 1. Hoatan hoan toan 11,2 g CaO vao mot lugng nude du thu duge dung dich A. Suc V 1it CO,(do & diéu
kién tiéu chuan) vao dung dich A phan tmg két thuc thu dugc 2,5 gam két tua. Tinh V?
Huéng Din

CaO + H,0 74 ca0on),
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n., —];; =D.2[mnl]

N (o =N
. Theo PTHH: “*“"k =0,2 mol

2,5
n,=n_., =—— =D.025{ an] n
) 10 < Ca[OH),

P €6 2 truong hop xay ra.
TH,: Ca(OH), tac dung véi CO; chi tao 1 mudi CaCO;

Ca(OH), + CO, 744 Caco; + H,0
0,025 0,025 mol

Neo, b v_ ]
2=0,025 mol P V =0,56 lit N ’
TH,: Ca(OH), tac dung voi CO, tao hon hgp muoi

Ca(OH), + CO, 744 Caco; + H,0
0,2 0,2 0,2 mol

P 0y i e — 0,2 -0,025=0,175 mol

CaCO; + CO, + H,0 7448 Ca(HCO;),
0,175 0,175 mol

o, _ 0,2+0,175= 0,375 mol P V=84 lit
Céu 2: Cho V (lit) CO, (dktc) hap thu hoan toan vao 400 ml dung dich Ba(OH), 1,5M, sau phan tng thu
duoc 98,5 gam két taa. Tinh V2
Huéng Din
98,5

N ~ =—""=0,5(mol
o, =0.41,5=0,6(mol), Mco, =7o7 "

Ba{OH ),
o Truong hop 1: Xy ra 1 phan tng (Ba(OH), du)
CO, + Ba(OH), — — BaCO;! +H,0

0,5 0,5 0,5 (mol)
Ny omy, (dﬁ)ﬂ'ﬁ_ 0,5=0,1(mol)
= V,, =0,5x22,4=11,2(lit)

o Truong hop 2: Xay ra 2 phan tng (Ba(OH), hét)

CO, + Ba(OH), — — BaCO;! +H,0

0,6 0,6 0,6 ) (mol) ’

Vi sau phan tng thu dugc 0,5 mol két tua nén sau phan ung nay két tua phai tan di 0,1 mol theo phan
ung:

CO; + BaCO; + H,O — — Ba(HCOs),

0,1 0,1 (mol)

=V, =0,0+0,1)x22,4 =15,68(lit)

Cau 3: Hoa tan 1,12 gam CaO vao nudc dugc 1,0 lit dung dich A. Suc V lit khi CO, (dktc) vao binh dung
dung dich A trén thu duoc 1,0 gam két tia. Xac dinh gia tri ctia V.

(Trich dé thi vao lop 10 chuyén héa tinh Lao Cai, nam hoc 2013-2014)
Céu 4: Hap thu 7,84 lit SO, (dktc) vao trong 400ml dung dich Ba(OH), a(M), két thuc phan tng thu duoc
54,25 gam két tia. Tinh a.
DANG 4: Bii todn CO; (hoic SO,) tic dung véi hén hop kiém ciia kim logi héa tri I va kim loai héa tri II.

Céu 1: D6t chay hoan toan m gam cacbon bang khi O, thu duoc khi CO,. Hap thu toan bd lugng khi CO; s
inh ra vao 2 lit dung dich hdn hgp X gdm NaOH 0,03 va Ca(OH), 0,02M, sau khi cic phan tng xay ra hoan
toan thi thu dugc 3 gam két tiia. Tinh gié tri ciia m.

Huéng Din

nCa{OH]

n
Meoh = 0,06 mol; 2= 0,04 mol; “*% = 0,03 mol

TH;: Kiém dw
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CO, + 2NaOH 748 Na,CO, + H,0
0,03 ™ 0,06

CO, + Ca(OH), 7##® CaCO, + H,0
0,03 - 0,03
€02 = 0,03 + 0,03 = 0,06 mol P nc=0,06mol P Mc=0,72 gam =m
TH,: Két tia bi hoa tan mgt phan
CO, + 2NaOH 7488 Na,CO; + H,0

0,03 70,06 ® 0,03
CO, + Ca(OH), 748 Caco; + H,0
0,04 — 0,04 0,04
CO, + Na,CO; + H,0 748 yNaHCO;
0,03 ~ 0,03
CO, + CaCO; + H,0 74 1CaHCO;),
0,01 = 0,01

Theo PT: <% = 0,03 +0,04 + 0,03 +0,01 = 0,11 mol P nc=0,11mol P Me=1,32 gam=m
Cau 2: Cho tir tir x mol CO, vao 600 gam dung dich hon hop Deaco,
KOH va Ba(OH),. Két qua thi nghiém dugc biéu dién trén
d6 thi nhu hinh bén. Tinh ndng d % ciia cac chét tan trong
dung dich sau phan Gng? 08

0,2

Oeo,

1,8 X

Huéng Din
Theo d06 thi, khi dan tir tir hét x mol CO, vao dung dich c6 hi¢n tuong hoa tan két tia. Vay xdy ra cac phan

ung sau:
Neaco,

CO, + Ca(OH), = CaCO;! +H,0 (1)
CO, + KOH 7 KHCOs (2)
COz + CaC03 + HzO - Ca(HCO3)2 (3) 0.8
Theo (1) nCaCO3 Lel_ Nca(oH 2 — nc02 D 0,8 mol Y A 0 )
1,8 X

Theo (2): co, (12) _ Mealol, |- non = 1,8 mol
— Mkon=1,8-0,8=1mol
TheO (3) nC02 (3): nCaC03 tan_ nCaCO3 L&l _ nC&ZCO3 clin i — 0 8 _ O 2 — O 6 mOl
= x= 020232 1 840,6= 2,4 mol
Khoi luong dung dich sau phan ung:

44x + 600 - O3B _ 445 4 1+ 600 - 0,2 X100 = 685,6 gam
Dung dich sau phan tmg co:

MkHcos _ 100 gam; Mea(Hcos), 0,6 X162 = 97,2 gam

A 1k - o o Chcaiicos)
Viay C% cac chat trong dung dich sau phan Gmg la: 3=14,586%; F2=14,177%
Cau 3: Dan tur tr CO, vao 100 ml dung dich Y gom NaOH x mol/lit, Ca(OH), y mol/lit. K&t qua thi nghiém
duoc biéu dién theo @6 thi sau:
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A "Ccaco,

0,02 }---- e

0 0.05 0,1  Neo,
a) Viét cac phuong trinh hoa hoc xay ra.
b) Tinh gid tri cia x, y.

Bai lam:

a)

A "Ccaco,

0,02 }---- s

0 0,05 0,1 Nco,

Tai thoi diém 0,05 mol CO, chi xay ra phan tng sau:

COz + Ca(OH)z — C&CO}. + HzO

0,1y 0,1y 0,1y mol
Sau d6 tiép tuc thém khi CO, xay ra phan tng:

C02 + NaOH — NaHCO3 + HzO

0,1x 0,1x 0,1x mol
Tai thoi diém 0,1 mol CO, thi s& c6 thém qua trinh hoa tan.

COz + CﬂCO} + Hzo - C&(HCO})Z

(0,1y-0,02) (0,1y-0,02) ’ mol
b) Do thu dugc 0,02 mol két tia. Nén lugng két tda tan la (0,1y-0,02)mol.
|’D.]}'=D.DS |!-: =02
= =

|0y +0,1x+0,1y-002=0,1  |y=05
Vay:
- Nong d6 dung dich Ca(OH), 1a 0,5M
- Néng dd dung dich 1a 0,2M
Cau 4: Dé thi chuyén Ha Tinh nam 2020

Cho 1,792 lit khi O, tac dung hét voi hdn hop X gdm céc kim loai Na, K, Ba (trong d6 sé mol Ba 16n hon
0,16), thu duoc hon hop Y gom cac oxide Na,O, K,0, BaO va cac kim loai du. Hoa tan hét hon hop Y vao
nudce du thu duge dung dich Z va 3,136 lit H,. Cho 10,08 1it CO, hap thy hét vao dung dich Z thu dugc m

gam két tua,
1. Viét cac phuong trinh phan tng xay ra
2. Tinh gia tri ctia m (biét thé tich khi do & dktc).
Hwéng din giai

Ny :1,792 =0,08(mol);n, :3,136 =0,14(mol); N, :10,08
Taco: 2 22,4 2 22,4 2 22,4
Céac PTHH xay ra:
4Na+ O, — Na,O (1)
4K + 0, —» 2K,0 (2)
2Ba+ O, — 2Ba0O 3)
Na,O + H,O — 2NaOH 4)
K>,O + H,O — 2KOH (5)
BaO + H,O — Ba(OH), (6)
2Na + 2H,0 — 2NaOH + H» (7)
2K +2H,0 — 2KOH + H, (8)

=0,45(mol)
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Ba +2H,0 — Ba(OH)z + H, (9)

Ta cb: Mnaon FMkon =2'(nNa20+nK20) +(Ny, +n¢)

"Ba(OH), ~""Ba0 *"'Ba
Dit cong thirc chung ctia hdn hgp NaOH, KOH va Ba(OH),1a MOH

= Mwon =N +FNon T 2Mga0m), _ 2 (NMNao TN o FNgao ) +(Ny, +n +2ng,)

C2(n
a.

NaOH )y —

Na,0 TTk 0 T

n =4n
M so0) =4, _ 0,08.4= 0,32 (mol)

2n
Nya N +2Ng, _ H2=2.0,14 = 0,28 (mol)

= nyon= 0,32 + 0,28 = 0,6 (mol)

nMOH — 0'6 N1 3
N 045 7 , , ‘
Taco: 1< 2 <2 = khi cho CO; hap thy vao dung dich Z xay ra phan (g sau:
CO, +2MOH — M,COs + H,O (10)
X 2x X (mol)
CO, + MOH — MHCOs (1 1)
y y (mol)
M,CO; + Ba(OH), — BaCO;¥ + 2MOH (12)
x+y=0,45 x=0,15
= =
2x+y =0,6 y=0,3
Do MBa0H), =Ng,>0,16 >ny -, =0,15(mol) = ng.o =Ny o, =0,15(mol)

= M=, =0,15.197 =29,55(gam) .

Céu 5: Syc khi CO, vao V (lit) dung dich hdn hop NaOH 0,2 M va Ba(OH), 0,1 M. D thi biéu dién
khoi lugng két tua theo s6 mol CO, phan ing nhu sau:

1 M két tim
-

0,03 0,13 Ne o
a. Néu hién tuong xay ra trong thi nghiém va viét cac phuong trinh phan tng xay ra.
b. Tinh V?
Bai lam
a) Hién tuong xay ra: Suc CO, vao dung dich NaOH va Ba(OH), c¢6 két tia tring xuat hién, luong két tia
tang dan toi gia tri 10n nhat, luong két tia 16n nhat khong thay doi mot thoi gian, sau d6 két tiia tan dan dén
hét, két thuc phan Gmg thu duoc dung dich trong subt.
PTHH: CO, + Ba(OH), 7 BaCO; + H,O (1)
CO, + 2NaOH ™ Na,CO;+ H,O (2)
COz + N32CO3 + HzO - 2NaHC03 (3)
CO, +BaCO; + H,O — Ba(HCO;), 4)

=02V (mol) Ngyey, =01V (ol
= nEE{C‘H:l:\. =U,1V (m)

. , N n_. =0,13 (mol n._.. =003 (rol
Theo do6 thi biéu dién thi nghiém, khi "= ( ) thi B ( )

s6 mol BaCOj bi hoa tan theo (4) 1a: nEiD;[ﬂ:u:Drlv - 0,03 (mol)

b) Ta co: Mhizon

n iy
Theo PTHH: =™
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Z Moo, =Negony, T Mo TNagpye =01V +0,2V +0,1V - 0,03 =04V - 0,03 (mdl)

Theo bii ta ta co: Neo, =04V - 0,03 =013 (mol) _ V_ =04(lit)

Céu 6: Cho V lit khi CO, (dktc) hap thu hoan toan vao 200 ml dung dich hén hop KOH 1M va Ba(OH),
0,75M. Két thuc phan tmg thu duoc 23,64 gam két tia. Hay tinh V. (Trich dé thi vao I6p 10 chuyén tinh
Phii The, nam hoc 2004-2005)
Cau 7: Dung dich X c6 hoa tan 0,02 mol KOH va 0,01 mol Ca(OH)..

a) Néu hién tuong, viét phuong trinh phan tng hoa hoc xdy ra, v& dd thi biéu dién mbi quan hé giira sb
mol két tiia va sb mol CO, khi théi tir tir dén du khi CO, vao X?

b)Tinh khdi lwong két taa thu duge khi cho 0,032 mol CO, vao dung dich X.

Céc phan tng xay ra hoan toan, coi CaCOs tan khong déng ké.

(Trich dé thi hoc sinh giéi mén Héa hoc 16p 9 tinh Gia Lai, ndm hoc 2010-2011)

Céu 8: Dan 3,136 lit CO, (dktc) vao trong V(ml) dung dich kiém chira NaOH 0,7M va Ba(OH), 0,5M dén
khi phan tmg hoan toan thu duoc 5,91 gam két tia tring. Tinh V va ndng d mol cac chit tan trong dung dich
sau phan Gmg. Gia st thé tich dung dich thay d6i khong dang ké.

Phin C: Bai Tap Tir Cac Pé Thi Chon Loc

Céu 1 (Trich dé tuyén sinh 16p 10 chuyén THPT , S6 GDPT Ha Nji — nim hoc 2012 -2013)
Khi hép thu hoan toan 0,05 mol CO, hodc 0,35 mol CO, vao 500 ml dung dich Ba(OH), a mol/L déu thu
duoc m gam chat két tiia. Tim gia tri ciia m va a.

Huéng din gidi
1. Phuong trinh phan tng x4y ra:
CO, + Ba(OH), — — BaCO, ! +H,0 (1

CO, + BaCO, +H,0 — — Ba(HCO,), 2)

— N = =0,05(moal )
Khi dung 0,05 mol CO,, chi xay ra phan ung (1) Bal0z nCDZ

i A m =0,05.197 =9,85
Khéi lvong két tua thu duge: 2303 (9

Khi dung 0,35 mol CO,, xay ra phan tmg (1) va (2):

. =05 — =1 5 - 5
= Ngaco, (1) =Maaion), =0.5a (mol ) — M gacos (2) =(0,3a- 0,05) mal

= 2 Nco, e i2) :nBaCD3 @ * Maaco, borcatn sy =028+ 0,5a- 0,05=0,35—a=0,4

Céu 2: (Trich dé tuyén sinh l6p 10 chuyén THPT , truong DHSP Ha Nji — nam hoc 2019 —2020)

Cho 7,2 gam hdn hgp X gdm hai mudi cacbonat ctia hai kim loai thudc hai chu ky ké tiép nhau trong nhém
IIA, tac dung véi dung dich HCI du, thu duge khi Y. Hap thy toan bo khi Y vao 450 ml dung dich Ba(OH)
, 0,2 M, thu duoc 15,76 gam két tua trang. Xac dinh cong thirc hai mudi trong hdn hop X.

Hudéng dan giai

Pit cong thirc trung binh ctia 2 mubi: MCO,

n =0,09mol;n =0, 08rmol

BalOHl, FBaCoy

MCD +2HC| — MCI +CO,+H,0

n . >
V| BalOHI, nEﬂ"s nén c6 2 truong hop xay ra:

Truwong hop 1: Két tua chua cyuc dai
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Ba(OH), + CO,— BaCO, | +H,0
0,08— 0,08
=n_, =0,08 mol

1.2

— :;:m::- M_ :m—ﬂ]:m::-
Hee 0,08 " , 2 kim loai 1a Mg (24) va Ca (40).

Cong thire hoa hoc cua 2 mudi la MgCO; va CaCOs.

Truwong hop 2: K&t tua cuc dai va tan 1 phan:

Ba(OH), + CO, — BaCO, 1 +H,O

0,00 — 00— 0,09
BaCO, + CO, + H,O— Ba(HCO,),
(0,09- 0,08)— 0,01

=n., =0,09+0,01=01mol
fico, :E =T2= Mﬁ =72-60=12=

01 , 2 kim loai 1a Be (9) va Mg (24)
Cong thuce hoa hoc cia 2 muoi 1a BeCO; va MgCOs.

= N-
"y co,

= L
nM Co,

Cau 3 (Trich dé tuyén sinh I6p 10 chuyén THPT , trwong PHSP Ha Ni — niam hoc 2019 —2020)

3.1Dung dich A chira déng thdi 2 base NaOH va Ba(OH),.

(a) D?}n tir tir khi CO, vao dung dich A t61 du. Néu hién tuong va viét cac phuong trinh phan tmg.
(b) Hap thuy hét 7,392 lit CO,, (dktc) vao 200 ml dung dich A chira NaOH 1 M va Ba(OH), 0,5 M thu dugc m

gam két tiia. Xéac dinh gia tri ctia m.

3.2. Hoa tan hoan toan 15,61 gam hdn hop X gom K, Ba va K,O vao nuéc, thu duge 2,016 lit khi H, (dktc)
va dung dich Y. Dan tir tir khi CO, vao dung dich Y, khi thé tich CO, 1a V lit (dktc) thi két tua dat t61 cuc dai
va khi thé tich CO; 1a (V +4,48) lit (dktc) thi két tia bat dau bi hoa tan. Tinh s6 mol moi chat tan chira trong

dung dich Y. )
Hudng dan giai

3.1 (a) Hién tuong: Ban dau xuét hién két tia trang, két tia ting dan dén cuc dai, két tia khong thay doi

trong mot thoi gian, sau d6 két tua tan dan tao dung dich trong subt.
Ba(OH), + CO, — BaCO, | +H,O

2NaOH+CO,— Na,CO,+H.0O

Na,CO,+CO, +H,0— 2NaHCO,

BaCO, + CO, + H,0— Ba(HCO,),
Mg :@

b) 2 22,4

Ba(OH), +CO, — BaCO, ! +H,0
01 - 01— 01

NaOH + CO, — NaHCO,
0,2—-02

Nen. =0,33-01- 0,2=0,03 mol

BaCO,+CO,+H,0— Ba(HCO,),

0,03~ 0,03

L :U,l} Neo, :U,[B
1 1 1 1

=0,33 mol;n,_,, =0,2mol;n,_,,, =0,1mol

BalOH),

(

= BaCO, do)

10
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N0, =0.1- 0,03 =0,07 mol
m=m ., =0,07.197=13,79 gam
32

n _ 2,016
T 22,4

2K+2H 00— 2KOH+H, 1

Ba+2H,0— Ba(OH), +H, 1

K,O0+H,0— 2KOH

.V, =VIit . o L
i 2 thi két tua dat cuc dai khi d6 CO, phan ung vira hét véi Ba(OH),

Ba(OH), + CO,— BaCO, | +H,0

VED =(V +4,48)lit , o
z thi két tua bat dau tan
V=V__ =V+448

co,

=0, 09 mol

Khi

= Kéttua dat cyc dai khi: = Luong CO, ting thém 4,48 lit dung dé phan tmg vira d
v61 KOH dé tao muoi acid.
KOH+CO, — KHCO,

4,48
22,4
Ny oy :ID,I? mol

bit s6 mol Ba(OH), trong dung dich Y la x mol.

Xét so do:

K
156lgamX {Ba +H,O— dd¥Y
. K.,O
Theo bdo toan mol nguyén tir H:
Mgy, F Moy + 2N, 2x40,2140,002

H,O phaog 5 = 5 =

0,2+

=1

[KOH

0,09molH
Ba(OH), 02

n (x+0,19) mol

Theo bao toan khdi luong:

My + My 0 preaang = Meaony, T Mkon + My,

= 15,61+ (x+0,19).18 =171x+ 0,2.56+ 0,09.2

= x=0,05

= Ny oy, =0.05 ol
Céu 4 (Trich dé tuyén vao trwong THPT chuyén SP Ha Ngi , nim hoc 2017)
Cho 22,95 gam BaO tan hoan toan trong nuéc duoc dung dich A. 7
(a) Dan tur tr khi CO; vao dung dich A, thu dugc 23,64 gam két tia. Tinh thé tich khi CO, (dktc) da phan
ung.
(b) Hoa tan hoan toan 18,4 gam MgCO; va CaCO;s trong dung dich HCI, toan b lugng khi CO; sinh ra duoc
hap thu vao dung dich A. Héi c6 thu dugce két tia kh6n~g? Tai sao?

) Huwéng dan giai
(a) Tinh s6 mol nBaO = 0,15 (mol); nBaCO; = 0,12 (mol)
BaO + H,0 — Ba(OH),

0,15 = 0,15 (mol)
VinBaCO; = 0,12 < nBa(OH), = 0,15 mol nén két tia chua cuc dai , bai toan c6 2 trudng hop:
e Truong hop 1 : CO, thiéu
CO, + Ba(OH),— BaCO, +H.,O

11
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— 7
0.12 0,12 (mol)

Vco: (phan ing) =0,12.22.4 =2,688 lit
*  Truong hop 2 : CO, du, lam tan mgt phan két tda.
CO, + Ba(OH), — BaCO, +H,0
0,15 0,15 0,15 (mol)
CO,+H,0 + BaCO, — Ba(HCO,),
0,03 (0,15 -0,12) (mol)
Vecor (phan tmg) = 0,18.22,4 = 4,032 lit
(b) - Bét cong thire trung binh ctia hon hgp muoi cacbonat 1a RCOs.
Ph ) .. RCO,+ 2ZHCl — RCl + H,O + CO,
uong trinh phan Ung :

18,4 =0,184 ﬁ:[l.El";'

Vi84<M<100nén 100 (mol) <nm< 84  (mol)
Theo phan ing : nCO, = nRCO;
= 0,184 (mol) < nCO, <0,219 (mol)< nou =0,15.2=0,3 (mol)
= Sau phan tmg ludn thu duoc két taa.
Céu 5 (Trich dé tuyén vio trwong THPT chuyén SP Ha Néi , nim hoc 2017)
Dan tir tir khi CO, vao V ml dung dich hdn hop NaOH 0,2 M va Ba(OH), 0,1 M. D thi biéu dién khéi
luong két tua theo s6 mol CO, nhu sau:

A Meacos

0,03
o Ncoz
= Xéc dinh gid tricua V.
Huwéng din giai
0,2.V 0, 1.V
n MaOH = n Ba{OH 1, =
1000 (mol); - 1000 (mol)

Khi "co: = 0,03 mol thi két tiia chwa dat cuc dai nén chi xdy ra phan ng sau:
Ba(OH)z + COz - BaC03 + Hzo
0,03 mol 0,03 mol

Khi "Mco. = 0,13 mol thi két tiia da bi hoa tan mot phan:
Ba(OH), + CO, —» BaCO; +H,O (1)

0,L.V 0,L.V 0,1V

1000 1000 1000 mol
NaOH + CO, — NaHCO; (2)

0,2V 0,2V

1000 1000 0]

0,1.V
S6 mol két tua bi hoa tan= 1000 _0,03 (mol)
CO, + BaCO; + H,O — Ba(HCO:s), (3)
Theo céac phan tng (1,2,3) ta co:
0,1.v. 0,2V 0,1l.V 0,4V 03

3 Mo, = 1000 4+ 1000 4 1000 _g3= 1000 =013 = V=400 (ml)

12
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Cau 6 (Trich ki thi chon HSG cip Tinh ciia S6 GD&DT Son La, nim hoc 2021-2022)
Hoa tan hoan toan 25,9 gam hdn hop X gom Al va FeCOs trong 400 ml dung dich HCI 2M, thu duogc
dung dich Y va 7,84 lit hon hop khi Z.

a) Tinh phan trim khéi lugng cac chit trong Ilén hop X.

b) Dan :toén bd khi Z vao 200 ml dung dich hon hgp gobm NaOH 0,4M va Ba(OH), 0,5M, thu
dugc m gam két tia. Tinh m.

Huong din oidi:
a) nuc = 2.0,4=0,8 (mol)
1,84 =0,35(nol)
Nhhkhiz = 22*4
PTHH: 2A1 + 6HCl — — 2AICl; + 3H,
X 1,5x (mol)
FeCO; +2HCI — =7 FeCl, + H,O + CO,
y y (mol)

na= X (mol) = mu=27x (g)
Got

n
<0y (mol) = "F0= 116y (g)

Dua vao PTHH va dé bai, ta c6 hé phuong trinh

1,5x +y=0,35 @{ x=0,1

27x + 116y = 25,9 y=0,2
9127 100% . =
Yoma= 29 =10,42% : 05 T 100% - 10,42% = 89,58%

b) nnaor=0,2.0,4= 0,08 (mol)
n
BaloH), = 0,2.0,5 = 0,1 (mol)

n
€% = y=10,2 (mol)

PTHH: Ba(OH)z + C02 - BaCO3 + HQO (1)
0,1 0,1 0,1 (mol)
2NaOH + C02 - N8.2CO3 + HzO (2)
0,08 004 0,04 (mol)
N32C03 + COz + HQO - 2NaHC03 (3)
0,04 0,04 (mol)
BaCO3 + COz + HzO - Ba(HC03)2 (4)
0,02 0,02 (mol)

n
€29=0,2 ~(0,1+0,04+0,04) = 0,02 (mol)
BaCO; (4) _ 0,02 (mol) = ' BaCOj;comlai = 0’1-0,02 = 0,08 (mOI)

Mhcomins _ 08 197-1576 (a)

Cau 7. (Trich ki thi chon HSG I6p 9 cdp Tinh ciia S6 GD&PT Ninh Binh, nam 2021-2022) Suc
tur tir a mol CO; vao dung dich chira b mol Ca(OH),. Hay bién ludn va v& dd thi vé su phu thudc cua
s6 mol két tua va sd mol CO.. Lap biéu thirc tinh s& mol két taa theo a, b.

Huéng din giai
1. Cac phuong trinh phan tmg 1an luot xay ra theo thir tu 1a:
Ca(OH)2+C02 — CaCOs+ H,O (1)

13
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Sau d6: CaCOs+ CO,+ H,0 — Ca(HCO5), (2)

<n
€0, ™ el hi Tae d6 chi xay ra phan ang (1) khong xay ra phan

. n
+) Truong hop 1: Néu a <b tic la tic la
ung (2)

Ca(OH),+ CO, — CaCOs+ H,0O (1)

amol € amol— amol

CaCO CaCO

.n ) N . N
do vay 3 dugc tinh theo ~72,vay 3=a(mol)

. n <N, & 2n
+) Truong hop 2: Néub<a<2btircla CelOH), ~7c0; ™ = Tcalon

phan tng (2) di xdy ra nhung CaCOs van con du:
Ca(OH), + CO, — CaCOs+H,0 (1)
bmol — bmol— bmol
Sau do: CaCO; + CO, + H,O— Ca(HCO:s), (2)
(a-b)mol < (a-b)mol
caco,= b—(a—b)=2b—a (mol)

2 thi ltc d6 phan trng(1) xay ra hoan toan va

.n
do vay

\ J4 . 1 Mco >2 nCa(OH) y 17 , . A \ \ A
+) Truong hop 3: Néeua>2btucla ~~2 2 thi lac d6 phan tng (1),(2) déu xay ra hoan toan do vay

, n =0 (mol
khong con két tia %% (mol)

Db thi sy phu thudc s6 mol két tiia CaCOs5 theo s6 mol CO, nhu sau:

n
Caco,

b b co,

Cau 8 (Trich ki thi chon HSG I6p 9 cip Tinh ciia S6¢ GD&BDT Nghé An, nim 2021-2022)
1. Hap thy hét 1,12 lit CO, (dktc) vao 100 ml dung dich chira NaOH 0,1M va Ba(OH), 0,3M dén phan ting
hoan toan, thu dugc m gam két ta. Tinh gia tri cua m.

Huéng dan giai:
Ta cod nCOZZO,05mol;nNaOHZO,Olmol;nBa‘OH‘zzO,OSmol

CO, + Ba(OH), = BaCO,+ H,0 (1)
0,03 — 0,03 — ——= 0,03 :mol

CO, + NaOH — NaHCO, (2)
0.0l—— 0,01 — — 0,01 :mol

Sau (2) con 0,1 mol CO..

14
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CO, + BaCO,+ H,0 — — Ba(HCO,),
0.0l — — 0,01 :mol

Vay nBaCO3c¢‘m:0:03_0,01:0,Oszl_

Vay Mg 4,=0,02.197=3,94 gam

Cau 9 (Trich ki thi chon HSG cép tinh I6p 9 ciia S¢ GD&PT Tinh Ba Ria — Viing Tau, nim
hoc 2021 - 2022)

Cho 3,36 gam hon hop gém 2 mudi cacbonat cta 2 kim loai hoa tri 1T (cung thudoc nhém ITA) &
hai chu ki lién tiép trong bang tun hoan cac nguyén t6 hoa hoc vao dung dich HCI du thiy thoat
ra khi A. Cho khi A hap thu hét vao 225ml dung dich Ca(OH),0,2M thi thu duoc 4,0 gam két
tia. Xéc dinh cong thirc hoa hoc ctia 2 mudi cacbonat

Huwéng dan gidi:

Dit khéi lugng mol trung binh ciia hai mubi cabonat 1a M CO;
NcaoHR = 0,0225 0,2 = 0,045 (mol)
PTHH: MCO; +2HCl — MCl, +CO, +H,O (1)
Khi cho CO; hép thu vao dung dich Ca(OH), sé& thu dugc két tia CaCO; va c6 2 kha ning xay ra
Ncacos = 79 = 0,04 (mol)
Truong hop 1: chi tao duy nhéat 1 mudi CaCO;
PTHH: CO, + Ca(OH), — CaCOs | + H,O (2)
Tu (1) va (2) Nmco3 = Nco2 = Ncacos3 = 0 04 (mol)
Ta c6: (M+ 60).0,04 = 3,36 —M =30
Duya vio bang tuAn hoan cAc nguyén td héa hoc, 2 kim loai thudc 2 chu ki lién tiép , 2 kim loai hop li 12
Mg (24) va Ca (40)
Vay CTHH ctia 2 mudi 1a MgCO; va CaCOs
Truong hop 2 : tao ra 2 mudi 1a CaCO; va Ca(HCOs),
PTHH: CO, + Ca(OH), —» CaCOs; | + H.O  (3)

(mol) 0,045 0,045 0,045
PTHH: COz de T CaC03 + HzO — Ca(HCO3)2 (4)
(mol) x X

Tu (3) va (4): 0,045 —x = 0,04 —x= 0,005 (mol)
Ta co: Nnvcos = Nco2 (1) Nco2 (3) + Ncos (4) 0 045+0 005 O 05 (mol)
(M+60)005 36—>M—12

Dua vao bang tuan hoan cic nguyén t6 hoa hoc, 2 kim loai thudc 2 chu ki lién tiép , 2 kim loai hop 1i 1a
Be(9) va Mg (24)

Vay CTHH ciia 2 mudi la BeCO; va MgCO;
Céu 10 (Trich ki thi chon HSG cép tinh I6p 9 ciia S¢ GD&PT Hii Dwong, nim hoc 2016 — 2017)
Hoa tan hoan toan 28,4 g hdn hop rin gdm CaCO5 va RCO; (ti 18 mol CaCO; va RCO; 14 2:1) bang dung
dich HCI du. Luong khi CO; sinh ra hép thu hoan toan bdi 200 ml dung dich NaOH 2,5M dugc dung dich A.
Thém BaCl, du vao dung dich A thu duge 39,4 g két tia. Xac dinh kim loai R?

Huéng dan gidi:

Goi s6 mol RCO; trong 28,4 g hdn hop 1a x (mol), x > 0

thi s6 mol CaCO; trong hdn hop 1a 2x mol.

CaCO; + 2HC1™ CaCl, + H,O + CO,T (1)
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mol  2x 2x
RCO; + 2HCI — RCl, + H,O0+ CO,T (2)
mol X X

39,4
nBaC03 :W :O, 2(mol)

Nnaon = 0,2.2,5 = 0,5 (mol);
Theo dé bai ra, khi hap thu hoan toan CO, vao dung dich NaOH x4y ra 2 trudng hop:
* Trwong hop 1: Chi tao mubi Na,COs, du NaOH

COz + 2 NaOH - N32C03 + Hzo (3)

Na,CO; + BaClL,~ BaCO;' + 2NaCl (4)
Theo phuong trinh (3,4) :
Nco2 = Npacos = 0,2mol => 3x = 0,2 => x = 0,2/3 (mol)

0,4

0,2
—~100 ;
Ty

3

+(R+60|.—2==28,4 =>R = 166 (loai)

* Trwong hop 2 : Tao 2 mudi Na,CO; va NaHCO;
CO, +2 NaOH — Na,CO; + H,O

mol a 2a a

CO, + NaOH — NaHCO;

mol b b b

Theo bai a =0,2 (mol)

Mait khac: 2a+b=0,5 = b= 0,1 (mol)

Téng s6 mol CO, tao thanh sau phan tmg (1) va (2) la:

0,2+ 0,1 =0,3 (mol)

Hay 3x=0,3 = x=0,1 (mol)

Tac6:0,2.100 + 0,1.( Mg+60) =28,4 = Mr =24 (g)

— R1a Mg.

Cau 11: (Trich dé thi HSG Iép 9 huyén An Khé (cii) — tinh Gia Lai, nidm hoc 2002-2003)
Hép thu hoan toan 4,48 lit CO, (dktc) vao 400 ml dung dich NaOH thi thu dugc 17,9 gam mudi. Tinh néng
dd mol ctua dung dich NaOH da dung.
Céu 12: Hép thu hoan toan V lit CO,(dktc) vao 200ml dung dich chtita NaOH 1M va Na,CO; 0,5M. Sau khi
két thuc phan tng, 1am bay hét hoi nude thu duge 19,9 gam chét ran khan.
a) Tinh V.
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b) Suc tir tir V (lit) CO, & trén vao 200ml dung dich Ba(OH), x(M) dén khi phan trng hoan toan thu dugc

7,88 gam két tua tring . Tinh x va xac dinh dung dich ting hay giam, bao nhiéu gam?

Céu 13 (Trich dé thi HSG mén Héa hoc I6p 9 thi xi An Khé(Gia Lai) — Nam hoc 2011-2012)

Dbt chay hoan toan hdn hop X gdm CH, va C,H, thu duoc khi CO, va hoi nudc theo ti 18 thé tich 12 5:8. Dem
dét hoan toan 7,6 gam hdn hop X roi hip thy toan bd san pham thu duogc vao dung dich chira 29,6 gam
Ca(OH),. Sau khi hap thy, khdi lugng dung dich ting hay giam bao nhiéu gam ?

Céu 14: (Trich dé thi HSG mén Héa hoc I6p 9 huyén ik Po (Gia Lai) — Niam hoc 2005-2006)

Dan 10 lit hdn hop khi (A) gom N, va CO, (do & dktc) vao 2 lit dung dich Ca(OH), 0,02M thi thu duogc 1,0
gam két tia. Xéac dinh % theo thé tich cia CO, trong hdn hop.

Cau 15: (Dé thi HSG mén Hia hoc I6p 9 huyén An Nhon (Binh Dinh) — nam hoc 2009-2010)

A 12 hop chat ctia luu huynh chira 50% oxi. Biét 1 gam khi A chiém thé tich 0,35 lit khi (dktc).

a) Hay xac dinh cong thirc hoa hoc ciia hop chat khi A.
b) Hap thu 12,8 gam hop chat A vao 300ml dung dich NaOH 1,2M. Hiy cho biét mudi nao thu dugc sau
phan tmg. Tinh ndng d6 mol cia mudi.(Gia thiét thé tich dung dich thay ddi khong dang ké).

Céu 16: (Trich dé thi HSG mén Hda hoc I6p 9 huyén Dik Po (Gia Lai) — nim hoc 2012-2013)

Hén hop khi B chira C,H, va CH..

a) D6t chay hoan toan 17,92 lit hdn hop B can 42,56 lit oxi. Xéac dinh % thé tich mdi khi c6 trong B. Biét

céc thé tich khi déu do ¢ diéu kién tiéu chuén ,

b) B4t chay hoan toan 17,92 lit (dktc) hdn hop B, cho tat ca san pham hap thu vao dung dich C chira 74
gam Ca(OH), .Khéi luong dung dich C ting hay giam bao nhiéu gam?

Céu 17: (Trich dé thi hoc sinh giéi mén Hda hoc l6p 9 tinh Quéing Ninh— nim hoc 2009- 2010)

D6t chay hoan toan 18 gam FeS,. Hap thu toan bo lugng SO, thu dugc can 2 lit dung dich Ba(OH), 0,125M.
Tinh khéi lwgng mudi tao thanh.

Céu 18: (Trich dé thi hoc sinh giéi mén Hda hoc l6p 9 tinh Phii Yén, niam hoc 2009 — 2010)

Dan rét tir tir 1,344 lit khi CO,(& dktc) vao 2 lit dung dich hdn hop: NaOH 0,015M va Ca(OH), 0,01M, sau
khi phan (mg xay ra hoan toan thu duoc dung dich X. Viét cac phuong trinh phan (mg xay ra theo trinh tu va
khéi lugng (gam) cac chat tan c6 trong dung dich X.

Céu 19: (Trich dé thi hoc sinh giéi mén Hda hoc l6p 9 tinh Séc Trang, nam hoc 2011-2012)

Nung 16,8 gam hdn hop X gdm MgCO;va CaCO; dén khdi lwong khong ddi. Dan toan bo khi thu duoc vao
180ml dung dich Ba(OH), IM thu duogc 33,49 gam két tua. Hiy viét phwong trinh phan tGng va tinh thanh

phan phén trim khdi luong ctiia mdi chét ¢ trong hdn hop X.

Cau 20: (Trich dé thi hoc sinh giéi mén Hda hoc I6p 9 tinh Phii Tho, nim hoc 2013-2014)

D6t chay hoan toan m gam FeS, bang mot luong oxi vira dii thu duge khi X. Hap thy hét X vao 1 lit dung
dich chira Ba(OH), 0,2M va KOH 0,2M thu duoc dung dich Y va 32,55 gam két tua. Cho dung dich NaOH

vao dung dich Y lai thdy xuét hién thém két tua. Viét cac phuong trinh hoa hoc xay ra va tinh m.

Céu 21: (Trich dé thi hoc sinh giéi mén Hda hoc l6p 9 tinh Thdi Binh , nim hoc 2010-2011)
Hap thy hét V 1it khi CO, (dktc) vao 200 ml dung dich hdn hop NaOH 1M va Ba(OH), 0,5M thu duogc 11,82
gam két tia. Xac dinh gia tri ctia V?

Céu 22: (Trich dé thi hoc sinh giéi mén Hda hoc l6p 9 tinh Phii Tho, ndm hoc 2013-2014)
Hdn hop X gom CsH,, CsHs va CsHy c6 ti khdi so voi hidro 14 21,2. Dbt chay hoan toan 15,90 gam hdn hop

X, sau d6 hap thu toan bo san pham vao binh dung 1 lit dd Ba(OH), 0,8M thay khéi lugng binh ting m gam
va c6 x gam két tia. Tinh m va x.

Céu 23: (Trich dé tuyén sinh 16p 10 chuyén héa, tinhThdi Binh — nidm hoc 2009 —2010)

Suc tur tir a (mol) khi CO; vao 800 ml dung dich A gém KOH 0,5M va Ca(OH), 0,2M.

17



Chuyén dé 33: CO,, SO,, P,0s tic dung véi dung dich base - Hoang Thi Trang — TT Hué

a) V& db thi biéu dién mdi quan hé giira sé mol két tiia va s6 mol khi CO,

b) Tinh gia trj ctia a dé thu dugc khéi lugng két tia 16n nhét.

b) Tinh gia tri cta a dé khéi lwong két tua thu duoc 1a 10 gam

d) Tinh khéi lugng két tiia thu duoc khi gia tri ciia a 13 0,6.

Céu 24: (Trich dé thi hoc sinh giéi moén Héa hoc Iop 9, tinh Nghé An— nim hoc 2014-2015)

Hdn hop X gdm Na,Ba,Na,0, BaO. Hoa tan hét 21,9 gam X trong mét lugng nude du thu duoc 1,12 lit khi
hidro va dung dich Y ¢6 chira 20,52 gam Ba(OH),. Hap thy 6,72 lit CO, vao dung dich Y két thuc phan tmg
thu dwgc m(gam) két taa.

Cdc thé tich khi do & diéu kién tiéu chuan.

a) Tinh khdi lwong NaOH trong dung dich Y.

b) Tinh gia tri cua m.
cau 25: (Trich dé thi hoc sinh giéi mén Héa hoc 16p 9, tinh Cao Béng, nim hoc 2012-2013)

Hép thy hoan toan 4,48 lit khi CO, (do ¢ dktc) vao 720 ml dung dich KOH 0,5M thu dugc dung dich A.

a) Tinh khi lugng mudi tao thanh.

b) Ly dung dich A cho tac dung v6i mét lugng du dung dich Ba(OH),. Tinh khéi luong két tia tao thanh.

Cau 26: (Trich dé thi hoc sinh giéi mén Héa hoc I6p 9, tinh Ninh Binh, niam hoc 2011-2012)

Hoa tan hoan toan 22,95 gam BaO vao nudc duge dung dich A.

a) Suc luéng khi CO, tir ttir vao dung dich A, sau khi két thic thi nghiém thu dugc 19,7 gam két taa. Tinh
thé tich khi CO, da phan ung (& dktc).

b) Hoa tan hoan toan 8,4 gam hdn hop X gdm CaCO;, MgCO; bang dung dich HCI thu dugc khi B. Néu
cho khi B hip thy hoan toan vao dung dich A thi c6 két tiia xuat hién khong ? Giai thich.

Céu 27: (Trich dé thi vao I6p 10 chuyén héa TP Ha ngi, ndm hoc 2012-2013)

Suc tir tir 1,792 lit khi CO, (dktc) vao V lit dung dich chira NaOH 0,02M va Ca(OH), 0,015M dén khi két
thtc thi nghiém thu dugc 2,0 gam két tua tréng.

a) Tinh V.

b) Vé dd thi biéu dién su phu thude cua s6 mol két tua theo sé mol CO..

Cau 28: Khi hép thu hoan toan 0,05 mol CO; hodc 0,35 mol CO, va 500ml dung dich Ba(OH), a mol/lit déu
thu dugc m gam chat két tia. Tim gia tri cia m va a.

Céu 29: (Trich dé thi hoc sinh giéi l6p 9 tinh Ha Nam , ndm hoc 2009-2010)

Hoa tan hét 22,4 gam CaO vao nuéc (du) thu dugc dung dich A

a) Néu cho khi cacbonic suc hét vao dung dich A thi thu dugc 5,0 gam két tha. Tinh thé tich khi cacbonic
(¢ dktc) tham gia phan tng.

b) Néu hoa tan hoan toan 56,2 gam hdn hop MgCOs va BaCO; (c6 thanh phan thay doi trong d6 c6 a%
MgCO5) bang dung dich HC, tat ca khi thoét ra hap thu hét vao dung dich A thi thu duoc két tiia B. Tinh gia
tri ciia a dé luong két tia B nho nhét.

Céu 30: (Trich dé thi vao I6p 10 chuyén Tran Phi (Hii Phong), nam hoc 2010-2011)

Cho 20,7 gam hdn hop CaCO; va K,COs phan tng hét vai dung dich HCI du, thu dugc khi Y. Suc toan bo

khi Y vao dung dich chtra 0,18 mol Ba(OH),, thu dugc m (gam) két tia. Hay xac dinh gia trj m.

Céu 31: (Trich dé thi vao I6p 10 chuyén héa tinh Long An, nim hoc 2014-2015)

Hap thu hoan toan V (lit) (dktc) khi CO, vao 200 ml dung dich Ca(OH), 0,2M thu dugc m gam két tua tring.
Gid tri cia V 1a: 0,336 <V < 1,568 thi m co gié tri trong khoang nao?

Céau 32: (Trich dé thi hoc sinh giéi I6p 9 tinh Thdi Nguyén, ndam hoc 2010-2011)

Ti khéi hoi ctia hdn hop X gdm CO,, SO, so v6i khi nito bang 2. Cho 0,112 1it X (¢ dktc) 16i tir tir qua 500ml
dung dich Ba(OH),. Sau thi nghiém phai dung 50ml dung dich acid HC1 0,1M dé trung hoa luong Ba(OH)
2 du.

a) Tinh % thé tich mdi khi trong X.
b) Tinh néng do Cy ctia dung dich Ba(OH), trudc thi nghiém.
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¢) Hay tim cach nhéan biét mdi khi c6 trong hdn hop X, viét phuong trinh hoa hoc ciia cac phan tng.
Céu 33: (Trich dé thi hoc sinh giéi I6p 9 tinh Nam Dinh, nam hoc 2014-2015)
Dan tir tir V (lit) khi CO, (dktc) vao 500 ml dung dich Ba(OH), c6 ndng do x (mol/1) dé cho phan g xay ra

hoan toan. Do thi dudi diy mo ta sy phu thudc ctia khdi luong két tia thu duge (M) vao gia trj cia V.

19.7

V (1it)

0 i
1,68

i
)
i
L
}.

Dua vao dd thi, hay tim gid tri cia x va y.
Cau 34: (Trich dé thi HSG mén héa lép 9 Mé Linh (Ha Ni), nam hoc 2014-2015)
Cho m gam hdn hop G gdm NaHCO; va MgCO; tac dung véi dung dich H,SO, lodng, du. Hap thu toan b
lwong khi CO, sinh ra vao 200 ml dung dich chira hdn hop gom KOH 1M va Ca(OH), 0,75M thu duoc 12
gam két tua. Tinh m.
I1. Bai toan P,Os tac dung v4i dung dich base
+ Phuong phép giai:
Trong bai toan P,Os tac dung voi dung dich base thi chuyén P,Os — 2H;PO,

T= oy
bit faro, theo cac phan tng (1,2) ta c6 két luan:
+Néu T>3 Phan tng tao mudi trung hoa =PO, (du kiém khi T >3 )
+Néu 2<T<3 Phan tng tao 2 mudi =PO, va =HPO,
+ NéuT=2 Phan tmg tao mudi acid =HPO,
+Néu 1<T<2 Phan g tao 2 mudi =HPO, va -H,PO,
+NéuT<1 Phan tng tao mudi acid -H,PO, (du acid khi T < 1)

Cau 1: D6t chay x gam P trong oxi du thu duoc y gam P,Os. Cho toan bd chét P,Os tac dung véi 422,5 ml
dung dich NaOH 2M. Sau phan tng thu duoc dung dich ¢ chira 3y gam chét tan. Tim gié tri x va y?
Bai lam
Cac phan ung hoa hoc xay ra
4P + 502 — 2P205
0,2 0,1
P205 + 3H20 — 2H3PO4
3KOH +H;PO4 — K;PO,+3H,0
2KOH + H3PO4 — KzH PO4 + 2H20
KOH +H;PO4 — KH,PO4 +H,0
+ Xét phan ung gitra H;PO4 voi NaOH
Béo toan khéi lugng: Museos + Myaon = Mentian + Mo
Th1: NaOH du — nu0 = 3nnspos
Y — Y
11 .2.98+0,845.40=3 y+ 10 .2.3.18
—y=14,2 gam — x=6,2 gam
Th2: NaOH hét — nino = Nvon
Y 2.98+0,845.40=3 y+0,845.18
142
—y=11,477 gam — nuzpos =0,1616
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— 56 mol NaOH 16n nhit = 3.0,1616 = 0,4849 < 0,845 tirc NaOH du, trai véi gia thiét nén th2 loai.

Vay x=6,2; y = 14,2 gam

Cau 2: Cho 300ml dung dich H;PO, 1M tac dung hét véi 500ml dung dich KOH aM thu dugc dung dich X
chtra 59,8 gam chit tan.

a) Viét phuong trinh hoa hoc ¢6 thé xay ra.

b) Tinh gia tri a?

Bai lam:

Phuong trinh hoa hoc:

H3PO4 + 3KOH — K3PO4 + 3H20 (1)
H;PO4 + 2KOH — K,HPO, + 2H,0 2)
H3PO4 + KOH — KH2PO4 + Hzo (3)

Ta c6: "HPOs = 0,3.1=0,3 (mol) va nkon = 0,5a (mol)

Truwong hop I: chat tan gom K;PO, va KOH du.

Theo (1): Mepo, ™ Mipo, = 03 (mol) = Mro, = 03212 = 63,6 (2)>59,8(g)= voly
= KOH phén ﬁng,hét. N ’ ’
Truwong hop 2: Chat tan 1a hon hop cac mudi, KOH va H;PO, phan ting vira hét.

- Theo PTHH (1,2,3): nxon = H:°=0,5a (mol)

MU0, + Mo = My + 1 H0 = 0,3.98 +0,5a.56 = 59,8 + 18.0,5a = a=1,6M.
Cﬁq 3: Cl}o dung dich chtra 0,3 mol NaOH tac dung v6i dung dich chtra x mol H;PO,. Sau phéan ing tao ra 2
muoi co6 tong khoi lugng 1a 26,2 gam. Gia tri cua x 1a bao nhiéu?

Bai lam:
Phuong trinh phan ing hoéa hoc xay ra
H3PO4 + 3KOH d K3PO4 + 3H20 (1)
H3PO4 + 2KOH — KzHPO4 + 2H20 (2)
H3PO4 + KOH d KH2P04 + HQO (3)

Sau phan ng tao 2 mudi nén KOH va H;PO, phai hét

Bao toan khé)l lll'O’l'lg Muzpos T Muaon = Mo muéi T M0

98x+40.0,3=26,2 + 18.0,3 2 x = 0,2 mol.
Cau 4: Cho dung dich chtra 0,5 mol NaOH tac dung véi dung dich chira x mol H;PO,. Sau phan g tao ra 2
mudi co tong khdi lugng 13 30,6 gam. Gia tri ciia x 13 bao nhiéu?

Dap s6: x = 0,2 mol
Cau 5: Hoa tan m gam P,Os vao 500ml dung dich NaOH 1M, sau phan trng hoan toan thu dugc dung dich X
chira chat tan c6 ndng d6 Cy bang nhau. Néu thém dung dich CaCl, du vao X thi sau phan tmg trong dung
dich chi con mudi CI'. Gia tri cua m 13 bao nhiéu?

Dap $6: x = 14,2 mol
Céu 6: Lay x gam P,Os cho tac dung voi 338 ml dung dich NaOH 2M. Sau phan tng ¢6 can dung dich thu
dugc 3x gam chét ran. Gia tri cua x 1a bao nhiéu?

Pdp s6: x = 11,36 gam
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