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Tém tit: Bai viét nay giiip ngwo’z day va nguoi hoc tim méi quan hé ciia
cdc chat trong phan ung khong dira vao h¢ so ty lwong cua phwong trinh phan ung
héa hoc Ma dwa vdo quy tic “tich sé mol va héa tri ciia cdc chit tham gia phdn
irng la bang nhau” nham giam tai cho chwong trinh héa hoc phé théng, dong thoi
ndng cao tw duy cho ngwoi hoc. Quy tdc nay dwoc xdy dung trén co so: dinh ludt
tac dung dwong lwong, héa tri ciia cdc nguyén to, nguyén tir, nthém nguyén tir va
lirong chdt (mol).

I. PAT VAN PE

Trong tinh hinh thyc té hién nay, viéc day hoc, kiém tra danh gia trong nha
truong phd thong va ky thi trung hoc phd théng qudc gia cia mon héa hoc yéu cau
cho ngudi day va ngudi hoc phai gidi nhanh cac bai toan hoa hoc. Cac phuong
phap tinh dugc gidi thiu trong sach giao khoa va sach giao vién trong chuong
trinh hoa hoc ¢ bac pho thong hién nay déu dya vao phuong trinh phan tmg hoa
hoc dé x4c dinh mdi quan hé vé s6 mol cta cac chat trong phan ng. Viéc giai bai
toan theo dinh luét hop thirc (phuong phap truyén théng van dwoc day trong nha
triwong phé théng) doi hoi can phai can bang phan ing va nhiéu trudng hop can
tim toa d cuc dai cta phan tng. Pay 1a viéc 1am gay tén nhiéu thoi gian.

Pé tim moi quan hé vé luong chét ciia cac chét trong phan tng ma khong
ding hé s ty luong ctia phuong trinh hoa hoc, ta can ap dung nodi dung dinh luat
tac dung duong lugng vao viéc day va hoc mot cach hop li trong chuong trinh hoa
hoc pho thong trén co s hoc sinh da biét cac khai niém hoa tri va mol chét.

II. NOI DUNG
1. Dwong lugng

Puong hJ:O’ng hay Equivalent (Eq hay eq) la don vi do ludng thuong dung
trong hoa hoc va sinh hoc. N6 do luong kha nang mot chat két hop voi cac chat
khac. N6 thuong duge dung khi néi vé nong do chuan.

Puong luong cua 1 nguyén t6 1a s6 phan khéi luong ctia nguyén to do két
hop vé6i 1,008 phan khdi luong cua Hidro hodc 8 phan khoi lugng ciia Oxi hoic
thay thé nhiing lugng d6 trong hop chat.

Vi du: duong luong cta H 1a 1,008, cua O 1a 8,0, cua C 1a 3,0, cia N 1a 4,6,
cua Al 1a 9,0, cia Na la 23,0...

Puong luong duge dinh nghia chinh thic 1a khdi luong tinh bang gam cua
mot chét s& phan Gmg vé6i 6,022.10% electron. (Pdy la sé Avogadro, nghia 1a s6 hat
trong mot mol chat).

Thue nghiém cho thdy rang khdi luong nguyén tir cia nguyén t6 ludn ludn
12 mot s6 nguyén lan cua duong lugng cua nguyén t6 6. S6 nguyén dé ciing chinh
Ia hoa tri cua nguyen t6. Vi vay khéi luong duong luong ciia mot chat cho trudce
vé thuc té bang voi lugng chét tinh theo mol chia cho ho4 tri ctia chit do.
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Puong luong ¢ wu diém so véi cac phép do ndng d6 khac (nhu mol) trong
phan tich dinh luong phan tng. Ddc diém néi tréi cia viéc ding dwong lwong la
khéng cdn nghién ciru nhiéu vé ban chdt cia phan g, nghia la khéng cdn phdn
tich va can bang phwong trinh hod hoc.

2. Quy tic tinh dwong lwgng ciia mot sé chit trong phan ng trao doi

Puong lwong ciia 1 hop chdt la s phan khéi lwong ciia hop chdt dé phdn
ing khong thira khéng thiéu véi 1 dwong lirong ciia hop chat khdc.

Puong luong ctia mot oxit kim loai bang khdi lugng phan tir cua oxit do
chia cho tong hoa trj ctia kim loai trong oxit do.

Vi du: Buong luong ciia Al,Oz la: E,  =102:(3*2) = 17

Puong luong ciia mot axit bang khéi luwgng phan tir cia axit d6 chia cho sb
nguyén tir H duoc thay thé trong phan tir axit.

Vi du: Puong luong ciia H,SO, khi 2 nguyén tir H duoc thay thé 1 98:2=49
va khi 1 nguyén tir H dugc thay thé 1a 98.

Puong luong ciia mot bazo bang khdi lwong phan tir cia bazo chia cho hoa
tri cua nguyén tir kim loai trong phan tu.

Vi du: Buong lugng cua NaOH 1a 40:1 = 40.

Puong luong ciia mot mudi bang khdi luong phan tir cia mudi chia cho
tong hoa tri ctia cac nguyén tir kim loai trong phan tir.

Vi du: Buong luong ctia Aly(SOy); la 342:(3*2) = 57.

Trong tinh toan héa hoc ngudi ta rat hay dung dai luong duong luong gam
gidng nhu dai luong nguyén tir gam va phan tir gam ma ngay nay duoc thay bang
mol.

ALO,

Puong luong gam cua mot don chat hay hop chat 13 luong chat d6 duoc
tinh bang gam va c6 gia tri bang duong luong ciia no.
Vi du: Puong lugng gam ctua hydro 1a 1,008. Puong luong gam cua

3. Pinh luat tac dung dwong lwgng

Trong phan tmg hoa hoc "cdc nguyén t6 két hop véi nhau hodc thay thé nhau
theo cdc khoi lwong ti 16 véi dwong lwong ciia ching”. D6 1a dinh luat duong lugng
do nha vat 1y va hoa hoc nguoi Anh John Dalton (1766-1844) dé ra nam 1792. Pinh
luat nay cho phép tinh 1 cach don gian duong luong ctia 1 nguyén t6 khi biét duong
luong cua nguyén té khéc tac dung véi no.

Puong luong cac chat tham gia phan tng 13 bang nhau dé sinh ra ciing mot
duong lugng san pham.
4. Tinh theo dinh luit hop thirc va dinh luit tac dung dwong lwgng cia phan
rng trao doi
4.1. Tinh theo dinh ludt hop thurc

Cho phan tmg A + B — C + D véi cic hé sd hop thtic twong tmg f.Taco
phuong trinh phan tng:

[A+fB — f.C+fD
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Tadosuyran,=q .f,n,=q_.f.

4.2. Tinh theo dinh ludt tac dung dwong lugng ’
Cho phin tmg A + B — C + D vo1 hoa tri cua cac chat twong ung 1a k..

Ta c6 duong luong cua céc chat trong phan ing la E = ?

M M
Suyra E, =—; E, =—2L.
r kA kB r
S6 duong lugng gam cua cac chat tham gia phan tng véi nhau la
nE = L — L= Lk =n.k
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Theo dinh luat tdc dung duong lugng, ta c6 lugng chit tham gia phan Ung
0 = M0 Mao s = Mgy Fip:

Viy, ta c6 thé ap dung quy tic duong luong cho viéc tim mdi quan hé giita
cac chat tham gia trong phan tmg trao doi: “tich sé mol va héa tri cia cdc chat
tham gia phan img la bang nhau”.

Khi &p dung quy tac “tich sé6 mol va héa tri ciia cdc chdt tham gia phdn
itng la bang nhau” vao cac bai toan don gian chi c6 hai chat phan Gmg v6i nhau
hay hdn hop nhiéu chéat cung loai phan Gng voi nhau, cic bai toan phuc tap
nhiéu phan tng khong theo thtr tu wu tién, hoc sinh trung hoc co s thudng phai
giai theo phuong phap ghép an sb thanh bai toan don gian.

5. Giai mét so bai toan biang quy tic “tich sé6 mol va hda tri cia cac chat tham
gia phan \img bing nhau”

5.1. Bai toan CO, phdn ing véi dung dich kiém

5.1.1. Cho CO, phdn iing véi dung dich kiém c6 héa tri (1) MOH

- Khi CO, phan tmg voi dung dich kiém twong dwong voi H,CO; phan tng véi
dung dich kiém.

+ Néu san pham tao -HCO; thi CO, di c6 hoa trj L.

+ Néu san pham tao =CO; thi CO, d4 ¢6 hoa tri I1.

- Tim san pham bang cach so sanh tich hoéa tri va sé6 mol:

+ Néu Mg, -1 > M1 thi CO, du chi tao mot mudi 1a MHCO:s.

op-1 thi CO, va MOH vira di tao mot mudi 1a MHCO3.
+Néu n,, .2 <n,,,1 thi MOH du chi tao mot mudi 1a M,COs.

.1 thi MOH va CO; vira d tao mot mudi la M,COs.
+ Néu Mg, -1 < M1 <My 2 thi tao hdn hop muéi MHCO3va M,COs.

+ Néu n002.1 =n

+ Néu n002.2 = Nyon

Ldc nay ta co phuong trinh tich héa tri va s6 mol cta cac chat tham gia phan tng
n d+n 1.

MHCO, M,CO, 2=

3



5.1.2. Cho CO; phan iing voi dung dich kiém c6 hoa tri (II) M(OH),
- Tim san pham bang cach so sanh tich hoa tri va so mol:
+ Néu Mo, 1> My, -2 thi CO, du chi tao mot mubi 1a M(HCO:3),.

+ Néu Mg, -1 = o -2 thi CO, va M(OH), vira du tao mot mudi 1a M(HCO3),.

1(OH),

+ Néu Mo, 2 < gy, -2 thi M(OH), du chi tao mot mudi 1a MCOs,.
+ Néu Mg, 2 = Myom, -2 thi M(OH), va CO, vira du tao mot mudi 1a MCOs.
2 <n,, .2 thitao hon hop mudi M(HCO3), va MCOs.

Luc nay ta c6 phuong trinh thh hoa tri va s6 mol ciia cac chat tham gia phan (mg
n 21+n 2=n 2.

M(H C’() M CO3 M(OH )2
5.1.3. Cho CO, phan irng véi dung dich hén hop kiém c6 héa tri (I) MOH va héa
tri (1) M’(OH),
- Tim san pham bang cach so sanh tich héa tri va s6 mol:
+Néu n, 1> n,,,1+n,,,, 2 thi CO, du chi tao mudi MHCO; va M’ (HCO);

2 thi CO, va MOH, M’(OH), vira dt tao mudi

+Nm1n 1<nM%

MOH

+me1n 1 d+n

M OH"

MHC03 va M (HC03)2
+Nm1n 2<n L1+

M'(OH),

2 thi kiém du va muéi tao thanh 1a =COs; can chu ¥

M'(OH),
uu tién cho mudi M CO; két tia trude nén trong dung dich phai c6 chira MOH du.
+ Néu Mg, -2 = 1+n .2 thi MOH, M’(OH), va CO, vira du tao mot muoi

" yon M'(OH),"

la M2C03 va M’COa.
+ Néu Moo, L < Mo L My 2 < -2 thi tao hdn hop mubi -HCO, va =COs.

MOH

- Lac nay ta co phu:ong trinh thh hoa tr1 va s mol cta cac chat tham gia phan tng
1+n 2 d+n, 2

" yom OH),"

- Phuong trinh bao toan nguyen tur C. N -L+n_ o, 1=mn,,.1

Viéc giai bai toan tim két tua khi cho CO, phan tng v&i dung dich hdn hop
kiém hoa tri (I) va héa tri (II) cta hoc sinh 16p 9 tré thanh don gian hon rat nhiéu
khi phai tinh theo quy tic hop thirc.

Vi du: Tinh khéi lugng két taa thu duge khi hdp thy hoan toan 0,2 mol khi CO,
vao dung dich hon hop chira 0,15mol NaOH va 0,1 mol Ba(OH),.
- Taco n,, A=02<n,., 1+n, ., 2=035<n, 2—04nensauphanungthu

NaOH *

duoc hai mudi ~HCO; va =COs.

- Ap dung quy tac tich s6 mol va hoa tri
—n o d+n g, 2=n,  d+n,  .2=035

co, NaOH* Ba(OH),
- Ap dung bao toan nguyén tir cho C

— nLHCQ.l%—n/C d=n,, 1-—()2

- Tt hai phuong trinh trén, ta suy ra dugc n ., = 0,05 mol; n_,, = 0,15 mol.

5.2. Bdi todn dung dich hon hop axit phin iing véi dung dich hon hop kiém
Cho dung dich hon hgp axit H A phin ung vira du hon hgp bazo

M(OH) ta co phuong trinh biéu dién mdi quan hé giita tich s6 mol va hoéa tri



n n

Z k, T a k Ty (o),

Vi du 1: Dung dich X gdm HCI 0,1M va st‘,o4 0,15 M. Dung dich Y gom NaOH
0,12 M va Ba(OH);, 0,04M. Tinh thé tich Y can d¢ trung hoa 100 ml X.
Taco n,,1+n,,, 2=ng,,1+n 2

H,S0, NaOH* Ba(OH),
— 0,1.(0,1.1+0,15.2) = V.(0,12.140,04.2) — V = 0,2 it = 200 ml.
Vi du 2: Co hai dung dich; H,SO,4 (dung dich A), va NaOH (dung dich B). Trén
0,2 lit A véi 0,3 lit B dugc dung dich C. Pé trung hoa C can dung 100 ml dung
dich HC1 0,5M. Tron 0,3 1it A v6i 0,2 lit B dugc dung dich D. Pé trung hoa D can
ding 200 ml dung dich Ba(OH), 0,5M. Tinh ndng d6 mol/l cta A va B.
- Dung dich C ¢ du NaOH, nén luong NaOH ban dau phan tng vira du véi

H,SO, va HCI

— n '2+nHCl'1:nNaOH'1

— 0, 2 2.0, 50, +0,1.0,5.1=0,3.1.C,, (1)

- Dung dich D c6 H,SO, du, nén lugng H,SO, ban dau phan ng vura da voi
NaOH va Ba(OH),.

— n, 1,50, .2:n NaOH* 1—}—nBaOH) 2

— 0,3.2.0,, o, =02.1C,.,, +02052 (2)

Tr (1) va2) — Crmso, = 0.TM; Cpy = L1M.
I1. KET LUAN

- Ap dung quy tic “tich s6 mol va héa tri cuia cdc chat tham gia phdn vmg la
bang nhau” dé tinh cac bai toan hdn hop nhiéu chat cing loai phan ing véi nhau s&
chuyén bai toan tir phirc tap nhiéu phan tmg theo thir ty vu tién thanh bai toan don
gian.

- C6 thé dua ndi dung cta dinh luat tic dung duong lugng vao giang day
cho sinh vién su pham nganh héa hoc va hoc sinh pho thong bang cach két hop
v6i quy tac bao hoa hoa tri.
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