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Toéng quan vé phuong phap giai bai tap tinh toan theo

phuong trinh héa hoc (PTHH)

Tinh todn theo PTHH la dang bai tap c6t 16i va ph6 bién nhat trong chuang trinh
Hoa hoc THCS. Nam virng phuong phap nay la chia khéa dé gidi quyét cac bai

todn dinh lugng phirc tap hon. Dudi day la hé thong kién thic day da va chi tiét.
1. Cac budc co ban dé€ giai mot bai toan tinh theo PTHH

DE& gidi quyét mot bai todn hda hoc dinh lugng, hoc sinh can tuan thd 4 budc

Sau:

1. Budc 1: Xt ly dit kién va tinh sé mol (n)
Day la budc quan trong nhat. Hau hét céc bai todn déu quy vé tinh todn qua
s mol. Dua vao d{t kién dé bai cho (khéi luogng, thé tich khi, nbng d6é dung
dich), ta chuyén déi thanh sé mol theo cac cong thirc sau:
o Tinh s6 mol theo khoi luong (m):
Cong thuc:n=m/M
Gidi thich: Trong dé n la s6 mol (mol), m la khoi lugng chat (g), M la khoi
lugng mol cta chat (g/mol).
Vi du: Tinh s mol cia 8 gam dong(ll) oxit (CuO). Biét M_CuO = 64 + 16 =
80 g/mol.

- n CuO =8/80 = 0.1 mol.
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o Tinh sé mol chat khi theo thé tich (V) & diéu kién tiéu chuan
(dktc):
Cong thuc: n =V /22.4
Gidi thich: Trong dé n la s6 mol khi (mol), V la thé tich khi (lit) do & dktc
(0°C, 1 atm).
Vi du: Tinh s6 mol cta 5.6 lit khi CO2 (dktc).

»n CO2 =5.6/22.4 =0.25 mol.

o Tinh s mol chat tan trong dung dich:
Cong thuc: n=C M *V dd
Gidi thich: Trong dé n la s6 mol chat tan (mol), C_M lainéng d6 mol cla
dung dich (mol/l hoac M), V_dd la thé tich dung dich (lit).
Vi du: Tinh s mol HCI cé trong 200 ml dung dich HCI 1.5M.
Da6i 200 ml = 0.2 lit,

- n_HCl=1.5*0.2 = 0.3 mol.

2. Budc 2: Viét va can bang phuong trinh héa hoc (PTHH)
Viét dung céng thic hda hoc clia cac chat tham gia va san pham, sau dé can
bang s6 nguyén t& cia moi nguyén t6 & hai vé. Ti |é cac hé s6 trong PTHH

chinh la ti Ié vé s6 mol.

3. Budc 3: Dua vao PTHH dé tim sé mol chat can tim
Dat s6 mol chat da biét vao PTHH. Dua vao ti 1é hé s (ti 1é mol) dé suy ra so
mol clia cac chat con lai (chat tham gia hodc sdn pham) theo quy tac nhan
chéo chia ngang.

Vi du: Cho phuong trinh: Fe + 2HCI -» FeCI2 + H2
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Tilé mol: 1 mol: 2 mol : 1 mol : 1 mol
Néu cé n_Fe = 0.1 mol, ta suy ra: n_HCl = 0.2 mol, n_FeCI2 = 0.1 mol, n_H2

= 0.1 mol.

4. Budc 4: Tinh toan theo yéu cau cua dé bai
Tu s6 mol chat vira tim dugc ¢ Bude 3, chuyén déi thanh cac dai lugng ma dé
bai yéu cau (khéi lugng, thé tich, néng do...) bang cac cong thdc nguac lai
vGi Budc 1.
o Tinh khéi lugng: m = n*M
o Tinh thé tich khi (dktc): V = n * 22.4
o Tinh néng dd mol: C M = n/V_dd

o Tinh nédng d6é phan tram: C% = (m_ct/ m_dd) * 100%

2. Cac dang bai tap tinh toan theo PTHH thuong gap
Dang 1: Bai toan co ban (Cac chat phan ung vua da)
Pay la dang bai chi cho dr kién ctia mot chat tham gia hodac moét sdn pham, va

cac chat phan ung hét véi nhau.

Vi du: Cho 6.5 gam kém (Zn) tac dung hoan toan véi dung dich axit clohidric
(HCI) du. Tinh khoi lugng mudi kém clorua (ZnCl2) tao thanh va thé tich khi
hidro (H2) thoat ra (dktc).

Hudng dan giai:

1. Budc 1: Tinh sé mol Zn

M Zn = 65 g/mol
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nZn=m12n/M Zn=6.5/65 = 0.1 mol.

2. Budc 2: Viét va cadn bang PTHH
Zn + 2HC| - ZnCI2 + H2

Tilé mol: 1 mol : 2 mol : 1 mol : 1 mol

3. Budc 3: Tim sé mol cac chat can tim
Theo PTHH, ta c6:
n_ZnCl2 = n_Zn = 0.1 mol

n H2 =n Zn = 0.1 mol

4. Budc 4: Tinh toan theo yéu cau
Khoi lugng mudi ZnCl2 tao thanh:
M_ZnCI2 = 65 + 35.5 * 2 = 136 g/mol
m _ZnCl2 = n ZnCI2 *M ZnCI2 = 0.1 *136 = 13.6 g.
Thé tich khi H2 thodat ra (dktc):

V. H2=nH2*22.4=0.1*224=2.24lIit.
Dang 2: Bai toan chat du, chat hét

Khi dé bai cho dt kién cla hai hay nhiéu chat tham gia, ta phdi xac dinh chat

nao phan Ung hét (tinh todn theo chat nay), chat nao con du sau phan Ung.

Phuong phap xac dinh chat hét:

Gidst c6 phan Gng: aA + bB -» cC + dD

1. Tinh s mol ban dau cta A (n_A) va B (n_B).

2. Lap ti l1é so sanh: so sanh (n_A/a) va (n_B/ b).

-Néu (n_A/a) (n_B/b)—> A phan ing hét, B du. Moi tinh todn theo n_A.
-Néu (n_A/a) > (n_B/b) - B phdn tng hét, A du. Moi tinh todn theo n_B.
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-Néu (n_A/a) =(n_B/b) - Phdn (ng vua du, cd A va B déu hét.

Vi du: Cho 5.4 gam nhom (Al) tac dung véi 200 ml dung dich axit sunfuric
(H2S04) 1M. Tinh thé tich khi H2 sinh ra (dktc) va khéi lugng chat con du sau

phan Ung.

Huéng dan gidi:

1. Budc 1: Tinh s6 mol cac chat ban dau
n Al=5.4/27 = 0.2 mol.

DGi 200 ml = 0.2 lit.

n_H2S04 =C M*V =1%*0.2 = 0.2 mol.

2. Budc 2: Viét PTHH va xac dinh chat hét
PTHH: 2Al + 3H2S504 - Al2(S04)3 + 3H2
Hé s6: 2 : 3
Lap ti 1&: (n_Al/2)=0.2/2=0.1
(n_H2504/3) =0.2/ 3 = 0.067
Vi (0.2/3) (0.2/2) nén H2S04 phén Gng hét, Al du. Moi tinh toan theo

n_H2S04.

3. Buéc 3: Tim sd mol cac chat theo chat hét (H2S04)
Theo PTHH:
n.Al (phan ng) = (2/3) * n_H2S04 = (2/3) * 0.2 = 2/15 mol.

n H2 = n H25S04 = 0.2 mol.

4. Budc 4: Tinh toan theo yéu cau
Thé tich khi H2 sinh ra (dktc):
V H2 = n_H2 *22.4 = 0.2 *22.4 = 4.48 |it.
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Khéi lugng Al con du:
n_Al (du) = n_Al (ban dau) - n_Al (phan ing) = 0.2 - (2/15) = 1/15 mol.

m_Al (du) = n_Al (du) * M_Al = (1/15) * 27 = 1.8 gam.
Dang 3: Bai toan hiéu suat phan ing (H%)

Hiéu suat phan (ng cho biét ti I&é lugng san pham thu dugc trén thuc té so vdi

lugng san pham tinh theo ly thuyét.

Cong thuc: H% = (Luong thuc té / Luong ly thuyét) * 100%

Trong do:

- Luong ly thuyét: la lugng san pham tinh theo PTHH (giad s& H=100%).

- Lugng thuc té: la lugng san pham dé bai cho hoac thu dugc trong thuc
nghiém.

- 'Lugng' c6 thé la khaéi lugng, thé tich hoac sé6 mol.

Vi du 1 (Tinh hiéu suat): Nung 100 gam canxi cacbonat (CaCO3) thu dugc
44.8 gam canxi oxit (Ca0). Tinh hiéu suat cta phan ng.

Hudng dan giai:

1. Tinh s mol CaC03: n_ CaCO3 = 100/ 100 = 1 mol.

2. PTHH: CaCO3 --t°-> Ca0O + CO2

3. Tinh lugng CaO theo ly thuyét: Theo PTHH, n_CaO (ly thuyét) = n_ CaCO03 =1
mol.

—» m_CaO (ly thuyét) = 1 * (40 + 16) = 56 gam.

4. Lugng CaO thuc té thu dugc la 44.8 gam.

5. Tinh hiéu suat: H% = (m_thuc té / m_ly thuyét) * 100% = (44.8 / 56) * 100%
= 80%.
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Vi du 2 (Tinh luong chat khi biét hiéu suat): Nguoi ta diéu ché sat (Fe)
bang cach cho khi CO khir 32 gam sat(lll) oxit (Fe203). Tinh khéi lugng Fe thu
duoc, biét hiéu suat phan Ung la 90%.

Hudéng dan gidi:

1.n_Fe203 =32 /160 = 0.2 mol.

2. PTHH: Fe203 + 3CO --t°-» 2Fe + 3CO02

3. Tinh lugng Fe theo ly thuyét (H=100%):

n_Fe (ly thuyét) = 2 * n_Fe203 =2 * 0.2 = 0.4 mol.

m_Fe (ly thuyét) = 0.4 * 56 = 22.4 gam.

4. Tinh luogng Fe thuc té thu duoc véi H = 90%:

m_Fe (thuc té) = m_Fe (ly thuyét) * H% / 100% = 22.4 %90 / 100 = 20.16 gam.
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3. Bang téng hop cdc céng thiic quan trong

Pai luong

Cong thuc

Chu thich

S6 mol (n)

S6 mol khi
(n)

S6 mol chat

tan (n)

Khoi lugng

(m)

Thé tich khi

(V)

Nong do

mol (C_M)

Nong doé %
(C%)

Hiéu suat

(H%)

n=m/M

n=V/22.4

n=CM*V_dd

m=n*M

V=n%*224

CM=n/V._dd

C% = (m_ct/ m_dd) *

100%

H% = (Lugng thuc té /

Luong ly thuyét) * 100%
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m: khoi lugng (g), M: khéi lugng

mol (g/mol)

V: thé tich khi & dktc (lit)

C_M: nong do mol (M), V_dd: thé

tich dung dich (lit)

n: s6 mol (mol), M: khoi lugng

mol (g/mol)

n: s6 mol khi (mol), V tinh & dktc

(lit)

n: s6 mol chat tan (mol), V_dd:

thé tich dung dich (lit)

m_ct: khéi lugng chat tan (g),

m_dd: khéi lugng dung dich (g)

'‘Lugng' c6 thé la m, V, hoac n
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