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KY THUAT GIAI BAI TOAN VE KHi CACBONIC PHAN UNG
VOI DUNG DICH BAZO MANH

Lé Thi Hoa', Ha Thi Phwong'
TOM TAT

Khi CO:> la mot oxit axit nén co phan ung tao muéi véi dung dich bazo manh nhw
NaOH,Ca(OH):...

Bai viét ndy gidi thiéu cdc k thudt gidi bai tdp héa hoc ciia khi cacbonic véi dung
dich bazo manh, nham muc dich rén luyén cho hoc sinh, cac thao tac tw duy nhu phdn
tich, tong hop, so sanh, khdi quat héa...

Tw khoa: Ky thudt, khi cacbonic, dung dich bazo manh.

1. DAT VAN DE

Trong viéc phat trién ning luc cta hoc sinh, khau trung tAm 1a phat trién ning luc
tu duy, trong d6 can dic biét cha ¥ rén luyén cho hoc sinh céc thao tac tu duy nhu phan
tich, tong hop, so sanh, khai quat hoa va ba phuong phéap hinh thanh phan doan méi [1].
Dé hinh thanh cac thao tac tu duy d6 thi gido vién can xay dung cac k¥ thuat giai bai tap
cho tung van dé va hién tuong hoa hoc cu thé [2].

2. NOI DUNG

2.1. Co s6 Iy thuyét

2.1.1. Nhiém vu cua khi cacbonic

Nhiém vu I: tao mudi CO3*

COz + 20H" —— CO3* + H,0 (1)
Nhiém vu 2: chuyén COs* vé HCO3'
CO; + COs* + H,0 —— 2HCO3" ()

2.1.2. Xdc dinh cdc mudi tao thanh dwa vao tyle vé s6 mol ciia OH- va CO2
Truong hop I: Mo~ >7 thi chi tao mudi CO5>".
Reo,

Thuong hop 2: 1 < "o~ <2 thi tao ca hai loai mudi HCOs va CO3*
Reo,

! Gidng vién khoa Khoa hoc Ty nhién, Truong Dai hoc Héng Puic
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n. .
Thuong hop 3: —22-<1 thi chi tao mudi HCOj3
Ao,

2.1.3. Bdc diém cia ion CO32-

+ COs3* tao két tua voi Ca2* va Ba2':

COs> + Ca — 5 CaCOs | 3)
CO;* +Ba** —— BaCOs 4)
+ CO;% ¢6 kha ning nhan proton:
COs> + H' — 5 HCOy (5)
HCOs +H" — > CO; + H20 (6)

2.1.4. Bdc diém ciia ion HCO3-

+ Ion HCO3™ bi nhi¢t phan ngay khi dun néng dung dich.

2HCOy ——> COs> + CO, + H,0 (7)

+ JTon HCO3™ vra c6 kha nang cho, vira c6 kha nang nhan proton.
HCO3 + H" —— CO2 + H20 (8)
HCO;3 + OH" —— CO3* + H,0 9)

2.1.5. Bién lugn theo dinh ludt béo toan khoi lwong

+ Néu khéi lwong dung dich khong ddi trudc va sau phan tng thi

Mco, phan wng = Mkét taa tao thanh

+ Do giam khdi luong cua dung dich trude phan tmg so voi dung dich sau phan tmg:
m = Mqd trugc phantng  Mdd sau phan tng = MKkét tha tao thanh MO, phan tng

+ Do tang khéi lugng cua dung dich sau phan tng so v6i dung dich trude phan ung:

m = Myq sau phan &ng Mmyq phan &ng trudc rnCOZ phan &rng Mgat taa tao thanh (néu co)

2.2. Cac bai tap van dung

Vi du 1. Hép thu 6,72 lit khi CO, & dktc vao dung dich chira 0,22 mol Ca(OH), va
0,06 mol KOH sau phan g hoan toan thu dugec m gam két tia. Gia tri ctia m bang

A. 15 B. 22. C. 18. *D. 20
Loi giai:

Buoc 1: Xdac dinh nhiém vu cua CO; dya vao ty lé s6 mol ciia OH va CO;
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+ g o 295 U5 en 00 tao hai Toai mudi CO* va HCOs
Neo, 03
+ Phan ung:
CO, +20H — > CO5> + Hz0 1)
CO, + OH — HCOy )

Bu6ce 2: Tinh s6 mol CO5” sinh ra ¢ (1):

+ Gia su Mgy =X mol va Mycq =y mol

+Tu(l)va(2)tacd: Nep, = x+y=03van, =2x+y=0,5nénx=02vay=0,l.
Buoc 3: Tinhm
+ Phén tng tao két tua:
CO3* + Ca** —— CaCOs 3)
0,2 — 0,2 mol

+ T (3) thi m = 0,2 .100 = 20 gam (chon D).
Vi du 2. Hip thu hét V lit khi CO, & dktc vao dung dich X chira 0,3 mol KOH va

0,25 mol Na>COs sau phan ung hoan toan thu dugc dung dich A. Cho lugng du dung

dich CaCl, du vao dung dich A sau phan tmg hoan toan thu dugc 20 gam két tia. Gia tri

ctia V bing
A. 448 *B. 7,84. C.11,2. D. 8,96.
Loi giai:
Buéce 1: Tinh sé mol ion CO3* ¢6 trong dung dich A:
+Ca*" + COs* —— CaCOs3 (1)
0,2 «— 0,2 mol

86

+ Tu (1) taco: n (trong dd A) = 0,2 mol

coi~

Buwoc 2: Xac dinh nhiém vu cua khi CO;:

+Vin,_, (trongdd A) < Ry, (dd X) nén CO; thyc hi¢n hai nhi¢m vu sau:
€03 aco

CO2 + KOH —— KHCO3 ()
0,3« 0,3 mol
CO2 + Na,CO3 + H2 O ——>NaHCO:3 3)
0,05 0,25-0,2 mol

+ T (2) va (3) ta co: Mo, = 0,3 +0,05= 0,35 mol nén V = 7,84 lit (chon B).
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Vi du 3. Hoa tan hdn hop X gdm a mol K va b mol Ca vao 200 ml dung dich
Ca(OH), IM thu dugc dung dich A va V lit khi Hy ¢ dktc. Suc tir ttir khi CO» téi1 du vao
dung dich A, két qua thi nghiém dugc biéu thi boi do thi sau:

S6 mol CaCOs

»
|

X 1,2 1,7 s6 mol CO,

Gia tri cua V bang:

* A 14,56. B. 19,04. C.224. D. 26,88.
Loi giai:

Buoc 1. Tinh b:

+Khi n¢p, = 1,7-1,2=0,5 mol thi CO; 1am nhiém vu hoa tan hét x mol két tua:

CO3% + Ca? —> CaCO0s (2)
CO;z + CaCOs3 + HHO— Ca(HCO:), (1)
0,5— 0,5 mol

+ Theo dinh luat bao toan khdi lugng nguyén t6 Ca thi tir (1) ta co:
N = Neyeq n€n 0,5=x=0,2+bnénb=0,3
Buoc 2. Tinh a:
+Khi 7¢p, = 1,2 —x= 1,2 - 0,5 = 0,7 mol thi COz 1am nhi€ém vy phan ng v6i

KOH trong dung dich A chi tao mudi axit:

CO; + KOH —— KHCO;3 3)
0,7— 0,7 mol
+ Theo dinh luat bao toan khdi lugng nguyén t6 K ta co:
K —— KOH 4)
a—>a mol
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Tu (4) ta co: a=0,7 mol
Buoc 3. Tinh V:

+ Cac phan tng tao khi Ha:
2K + 2H,0 —— 2KOH + H> (5)
0,7 «— 0,35 mol
Ca+2H,0 —> Ca(OH), + H, (6)
0,3 B 0,3 mol
+ Tu (5) va (6) ta co:

ny, = 0,35+0,3=0,65 mol nén V = 14,56 lit
Vi du 4. Hap thy hét 8,96 lit khi CO, ¢ dktc vao m gam dung dich chira 0,25 mol
Ba(OH)2 va a mol KOH thu dugc két tia A va (m- 21,8) gam dung dich B. Gia tri cua a bang
A. 0,4, *B.0,1. C.0,2. D.0,3.
Loi giai:
Buéce 1: Xac dinh s6 mol két tia A(BaCOs3):
+ Theo dinh luat bao toan khdi lugong:
Am =21,8=ma - Meg=ma — 0,4.44 nén ma = 39,4 gam
+ Phan tmg tao két tua A:
CO, + Ba** — 5 BaCOs (1)
0,2 0,2 «— 39,4:197 mol
Buoc 2: Tinh a:
+ Vi trong dung dich B chira Ba>" nén khong chira COs? vay nhiém vu ctia CO; la:

CO; +20H + Ba?"— 5 BaCOs | (2)
0,2 0,4 «— 0,2 mol
CO; + OH —— HCOs 3)

04-02 — 0,2 mol

+ Tu (2) va (3) ta co:
n;=0252+a=04+02néna=0,1 (chon B)

Vi du 5. Suc tu tr khi CO; vao dung dich Ca(OH) 11,1% sau phan ing hoan toan
thu duoc dung dich A. Két qua thi nghiém dugc biéu thi boi do thi sau:
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S6 mol CaCOs

A

»
»

0,3 0,5 S mol khi CO,

Nong d6 phan traim cua dung dich A la:

A.16,2% B. 14,59% *C. 15,28% D. 16,875%
Loi gidi:

Bude 1: Tinh khoi heong dung dich Ca(OH)> 11,1%:

+ Khi o, = 0,3 mol thi két tia tao thanh 1én nhat va nhiém vu cua 0,3 mol CO; la:

CO; + Ca(OH); —— CaCOs { +H,0 (1)
0,3 —0,3 0,3 mol
0,3.74

T M yica (0HH),11,1% = .100=200 gam

Buée 2: Tinh nong do phan tram cia dung dich A:
+ Nhiém vu cuta 0,5 mol khi COa:

CO, + Ca(OH), —— CaCOs 4 +H,0 )
0,3 —0,3 0,3 mol
CO, + CaCO; + H,0 — Ca(HCO:), 3)
0,5-03 — 0,2 0,2 mol

+ Sau(2) va (3) thi:
- S6 mol két tia CaCOs3 chura bi hoa tan: 0,3 - 0,2 = 0,1 mol
- Theo dinh luét bao toan khoi lugng ta co:

MddA = M yacq omy,111% + Meg=Mcaco, =200 +0,5.44-0,1.100 = 212 gam
- Chét tan duy nhét trong dung dich A 1a Ca(HCO3)2: 0,2 mol

0,2x162

- C,,ddA = 100= 15,28%
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Vi du 6. D6t chay hét m gam hdn hop X gdm metan, propilen, axetilen va hidro
sau phan ng cho toan bd san phadm chay hap thu hét vao binh dung dung dich chua 0,4
mol Ca(OH), thay khéi lwong binh ting thém 28,8 gam va thu duoc dung dich A véi
25 gam két tia tao thanh. Cho dung dich NaOH t6i du vao dung dich A thiy c6 két tna
xuat hién. Gia tri cia m 1a

*A. 6,40. B. 5,40. C. 7,20. D. 4,98.

Loi giai:

Bu6ce 1: Tinh sé mol cdc san pham dét chdy.

- Tinh ng, :
CO2 + Ca(OH), —— CaCO;() + H2O0 (1)
0,25 0,25¢ 0,25 mol
CO2 + Ca(OH); —— Ba(HCO:3): 2)
02 < 0,1 mol

Vay 1, = 0,25 +0,2= 0,45 mol.
Tinh Mot Mo = (28,8 - 44.0,45) : 18 = 0,5 mol.
Budc 2: Tinh m.
So do phan tng:
C.H_ + 0, — CO» + H:0 3)

Theo (4) trong m gam X ¢6: n. = N, = 0,45 mol va ny, =2 ny , =1,0 mol.

Vaym=0,45.12 + 1=6,4 gam. ( Dap an A)

3. KET LUAN

Giai bai toan hap thu khi CO, vao dung dich bazo manh nhu NaOH, Ca(OH)s...
¢6 thé diung mot trong cac k¥ thuat sau dy:

- Bién lun theo ty 18 v& s6 mol ciia OH™ va CO,.

- Bién luan theo dic diém va tinh chit cta cac san phém tao thanh.

- Bién luan theo db thi biéu dién hién twong thi nghiém.

- Bién luan theo dinh luat bao toan khéi luong.
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TECHNIQUES OF SOLVING EXERCISES ON CARBON
DIOXIDE REACTS WITH STRONG BASIC SOLUTIONS

Le Thi Hoa, Ha Thi Phuong

ABSTRACT

Carbon dioxide is an acidic oxide which can react with strong bases such as
sodium hydroxide, calcium hydroxide,.... to produce salts.

This article introduces the techniques of solving exercises on carbon dioxide with
aqueous strong bases, for the purpose of training for the students, providing tasks such
as analysis, synthesis, comparison, generalization,etc.

Keywords: Technique, carbon dioxide, strong basic solution.
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