12 CACH CAN BANG PHUONG TRINH HOA HOC
I. Khai Niém

Can bang hoéa hoc 1a sy can bang vé s6 luong nguyén t6 ctia cac chat trong hai vé
cua mgt phan ung hda hoc.

II. Cac Phwong Phap Can Bing

1. Phwong phap nguyén tir nguyén to:

Pay 1a mot phuong phap kha don gian. Khi can bang ta c6 ¥ viét cac don chat khi
(Hz, O, N>...) dudi dang nguyén tir riéng biét roi 1ap luan qua mot sb bude.

Vi du: Can bang phan g P + O, ---> P,0s

Ta viét: P + O ---> P,0s

Pé tao thanh 1 phan tir P,Os can 2 nguyén tir P va 5 nguyén tir O: 2P + 50 --->
P,O;

Nhung phan tr oxi bao gio cling gom hai nguyén tir, nhu vay néu lay 5 phan tr oxi
tire 1a s6 nguyén tir oxi tang 1én gap 2 thi s6 nguyén tir P va s6 phan tir P,Os ciing
tang 1én gap 2, tirc 4 nguyén tu P va 2 phan to P,05

Do d6: 4P + 502 ---> 2 P,0O5

2. Phwong phap hoa tri tac dung:

Hoa tri tic dung 13 hoa tri cia nhém nguyén tir hay nguyén tir ctia cdc nguyén tb
trong chat tham gia va tao thanh trong PUHH.

Ap dyung phuong phap nay can tién hanh cac bude sau:

+ X4c dinh hoa tri tdc dung:

BaCl, + Fez(SO4)3---> BaSO, + FeCl;

Hoa tri tic dung 1an luot tir trai qua phai 1a:

M-1-1-1-1-1-1-1

Tim boi sb chung nho nhat cua cac hoa tri tac dung:

BSCNN(1, 2,3) =6

+ Lr?iy BSCNN chia cho cac hoa tri ta dugc cac hé so:

6/l =3, 6/l =2, 6/ =6

Thay vao phan ng:

3BaCl, + Fez(SO4)3 ---> 3BaS0, + 2FeCl;

Dung phuong phap ndy sé& cung c¢d dugc khai niém hoéa tri, cach tinh héa tri, nhé
hoa tri ctia cac nguyén td thudng gip.

3. Phuong phap diung hé s6 phén sé:

Pit cac hé s6 vao cac cong thirc cua cac chit tham gia phan Gmg, khong phan biét
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s6 nguyén hay phan sd sao cho so nguyén tr cua mdi nguyén té & hai vé bang nhau.
Sau d6 khtr mau s chung cia tat ca cac hé sd.

Vi dl_l. P+ 02 -—-> P205

+ Pit hé sd dé can bang: 2P + 5/20, ---> P,05s

+ Nhan cac hé sé véi mau sé chung nho nhit dé khir cac phan sb. O day nhan 2.
2.2P + 2.5/20; ---> 2 P,05

hay 4P + 50, ---> 2 P,0s

4. Phuong phap "chéin - 18":

Mot phan img sau khi dé can bing thi s6 nguyén tir cia mot nguyén t6 & vé trai
bang sO nguyen tu nguyen t6 d6 & Ve phai. Vi vay néu so nguyen tir cua mot
nguyén t6 & mot vé 1a s6 chin thi s6 nguyén tir nguyén t6 d6 & vé kia phai chan.
Néu & mdt cong thirc nao d6 sd nguyén tir nguyén té d6 con 1¢ thi phai nhan doi.
Vi du FeSz + O, ---> Fe,0; + SO,

O vé trai s6 nguyén ttr O, 1a chan vai bat ky hé s6 nao. O vé phai, trong SO, oxi Ia
chan nhung trong Fe,O, oxi 13 1é nén phai nhan d6i. Tir d6 cin bang tiép cac hé so
con lai.

2 Fe,0, ---> 4FeS, ---> 8S0, ---> 110,

Do 1a thir ty suy ra cac hé sb cua cac chat. Thay vao PTPU ta dugc:

4FeS; + 110, ---> 2 Fe, 0, + 850,

5. Phwong phap xuit phat tir nguyén t6 chung nhat:

Chon nguyén t6 ¢6 mit & nhiéu hop chat nhét trong phan tmg dé bat dau can bang
hé s céc phan ti.

Vi du: Cu + HNO3 ---> CU(N03)2 + NO + HZO

Nguyén t6 c6 mit nhiéu nhat 13 nguyén té oxi, & vé phai co 8 nguyén tir, vé trai co
3. Boi s6 chung nho nhat ciia 8 va 3 14 24, vay hé s6 ctia HNOj3 12 24/3 =8

Ta c6 8HNO; ---> 4H,0---> 2NO (Vi s6 nguyén tir N & vé trai chin) --->
3CU(N03)2 ---> 3Cu

Vay phan (g can bang la:

3Cu + 8HNO3 ---> 3CU(N03)2 + 2NO + 4H,0

6. Phuong phap cén bang theo "nguyén t tiéu biéu'":
Nguyén t tiéu biéu la nguyén t6 co dac diém sau:
+ C6 mit it nhat trong cac chat & phan tmg do.
+ Lién quan gian tiép nhat dén nhiéu chat trong phan tng.
+ Chua thing bang vé nguyén tur ¢ hai vé.
Phuong phép can bang nay tién hanh qua ba budc:
a. Chon nguyén t6 tiéu biéu.
b. Can bang nguyén to tiéu biéu.
c. Can bang cac nguyén t6 khac theo nguyén té nay.
Vi du: KMnQO,4 + HCI ---> KCI + MnCl,+ Cl, + H,0
a. Chon nguyén t6 tiéu biéu: O
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b. Can bang nguyén td tiéu biéu: KMnO, ---> 4H,0

c. Can bang cac nguyén t6 khac:

+ Can bang H: 4H,0 ---> 8HCI

+ Can bang Cl: 8HCI ---> KCI + MnCl; + 5/2Cl,

Ta duoc:

KMnO,4+ 8HCI ---> KCI + MnCl, + 5/2Cl, + 4H,0
Sau cung nhén tat ca hé sb vi mau s chung ta co:
2KMnO, + 16HCI ---> 2KCI + 2MnCl, + 5Cl, + 8H,0

7. Phwong phap can bang theo trinh ty kim loai - phi kim:

Theo phuong phap nay dau tién can bang s6 nguyen tir kim loai, sau dén phi kim va
cubi cung 12 H, sau ciing dua cac hé s da biét dé can bang nguyén tir O.

Vidu 1. NH;z + O, ---> NO + H,O

Phan ung nay khong co6 kim loai, nguyén tir phi kim N d4 can bang. Vay ta can
bang luén H:

2NHj3 ---> 3 H,0 (Tinh BSCNN, sau do léy BSCNN chia cho cac chi sb dé dugc
cac hé s6)

+ Can bang N: 2NH; ---> 2NO

+ Can bang O va thay vao ta co:

2NH; + 5/20, ---> 2NO + 3 H,0

Cudi cuing nhan cac hé s6 voi miu s chung nhé nhat:

4NH3; + 50, ---> 4NO + 6 H,0

Vi du 2. CuFeS; + O, ---> CuO + Fe,03 + SO,

Hoan toan tuong tu nhu trén. Do nguyén tir Cu da cin bang, diu tién ta cin bang
Fe, tiép theo can béng theo thir tw Cu ---> S ---> O rdi nhan d6i cac hé sd:
4CuFeS, + 130,---> 4Cu0O + 2Fe,0O5 + 8S0,

8. Phwong phap cin bing phan trng chay ciia chat hiru co:

a. Phan ing chay cua hidrocacbon:

Nén cin bang theo trinh tu sau:

- Can bang s6 nguyén tir C

- Can bang s6 nguyén tir H

- Can bang s6 nguyén tir O.

Can bang sd nguyén tir O bang cach tinh téng so nguyén tir O & vé phai sau do chia
cho 2 dugc hé s6 O & vé phai, néu chia 1¢ thi ta nhan tat ca cac chat & 2 vé vai 2.

Vidu : CHg+ O, --->CO,+ H,O
Can bang C
C,Hg + Oy---->2CO, + H,0
can bang H
CHs + O;--->2CO,+ 3H,0



can bang O, sd nguyén tir O vé phai = 2*2 +3 =7, sau do chia cho 2 dugc h¢ s6 O
ve trai (7:2 = 7/2) do 7/2 chia 1€ nén nhan tat ca cac phan tor & 2 vé€ voi 2

2CHg +70,--->4C0O,+ 6 H,0

b. Phan Gmg chay ctia hop chat chia O.

Can bang theo trinh t sau:

- Can bang sb nguyén tir C.

- Can bang sb nguyén tir H.

- Can bang sb nguyén tir O bang cach tinh sé nguyén tir O & vé phai roi trir di s6
nguyén tir O co trong hop chat. Két qua thu duoc dem chia d6i s& ra hé s6 cua phan
tir 02. Néu hé s0 d6 1€ thi nhan doi ca 2 vé ctia PT dé khir mau s6.

9. Phwong phap xuit phat tir ban chat hoéa hoc ciia phan ng:

Phuong phap nay lap luan dua vao ban chat ciia phan ing dé can bang.

Vi du: Fe,0O3 + CO ---> Fe + CO,

Theo phan tng trén, khi CO bi oxi hoa thanh CO2 né s& két hop thém oxi. Trong
phan tir Fe,O3 ¢6 3 nguyén tir oxi, nhu vy du dé bién 3 phan tir CO thanh 3 phan
tir CO,. Do d0 ta can dat hé sb 3 trude cong thirc CO va CO; sau do dat h¢ so6 2
trude Fe:

Fe,O3 + 3CO ---> 2Fe + 3 CO,

10. Phwong phap dai s6

« Nguyén tic: s6 nguyén tir cia mdi nguyén td & hai vé phai bang nhau.
« Cac bwéc cin bing:
o Dait an sd 1a cac hé sb hop thuec.
o Dung dinh luat bao toan khdi lugng dé cAn bang nguyén t6 va 1ap
phuong trinh dai sd.
o Chon nghiém tiy ¥ cho mdt an, roi dung hé phuong trinh dai sé dé suy
ra cac an sb con lai.
o ThiDu:

aFeS, +b O, — ¢ Fe, O3 + d SO,

Ta cO:
Fe:a=2c
S:2a=d
O:2b=3c+ 2d

Chonc=1thia=2,d=4,b=11/2. Nhin hai vé véi 2 ta dugc phuong trinh:

4 FeS, + 11 O, — 2 Fe,0O3 + 8 SO,



11. Phwong phap cin bang electron

« Nguyén tic: dia vao su bao toan electron nghia 1a tong s electron ciia chit
khir cho phai bang tong sd electron chat oxi hda nhan.
« Cac budc cin bing:
o Budc 1: Viét so dd phan Gmg véi cac nguyén t6 c6 sy thay doi sb oxi
hoa.
o Budc 2: Viét cac qua trinh: khir (cho electron), oxi hda (nhan
electron).
o Budc 3: Can bang electron: nhan hé s dé

Tong s6 electron cho = tong s6 electron nhan.
(tong sO oxi hoa giam = tong s6 oxi hda tang).

o Buéc 4: Can bang nguyén t6 khong thay d6i s6 oxi hoa, thudng theo
tha tu

= Kim loai (ion duong).
- Gbc axit (ion am).
=  MOGi truong (axit, bazo).
- Nudc (can bang H,O dé can bang hidro).

o Buéc 5: Kiém tra lai s nguyén tir oxi & hai vé (phai bang nhau).

e Luuy:

Khi viét cac qua trinh oxi hod va qué trinh khir ctia tirng nguyén t6, can theo ding
chi s6 qui dinh ctia nguyén t6 do.

« ThiDuy:

Fe + H,SO, dac, nong —> F€2(804)3 + SO, + H,0
Fe® — Fe™ + 3e

1 x 2Fe® — 2Fe™ + 6e

3xS™+2e — 8™

2Fe + 6H,SO, — F€2(804)3 + 35S0, + 6H,0

12. Phwong phap cin bang ion — electron

« Pham vi ap dung: dbi v6i cac qua trinh xay ra trong dung dich, c6 su tham
gia cia moi truong (H,0O, dung dich axit hodc bazo tham gia).
« Cac nguyén tic:
o Néu phan Gmg c6 axit tham gia: vé ndo thira O phai thém H" d¢é tao
H.0.
o Néu phan Gmg c6 bazo tham gia: vé nao thira O phai thém H,0O dé tao
ra OH".
« Cac buéec tién hanh:



o Budc 1: Tach ion, xac dinh cac nguyén td c6 sb oxi hoa thay doi va
viét cac nira phan tng oxi hoa — kh.
o Budc 2: Can bang cc ban phan tng:
- Can bang s6 nguyén tir mdi nguyén té & hai vé

Thém H” hay OH".
Thém H,O de can bang s6 nguyén tur hidro.
Kiém so4t s6 nguyén tir oxi & hai vé (phai bang nhau).

- Can bang dién tich thém electron vao mdi nira phin tmg dé can
bang dién tich.
o Budc 3: Can bang electron, nhan hé s6 dé

Tong s6 electron cho = tong s6 electron nhan.
(tong sO oxi hoa giam = tong s6 oxi hoa tang).

o Budc 4: Cong cac nira phan ng ta c6 phuong trinh ion thu gon.

o Budc 5: Bé chuyén phuong trinh dang ion thu gon thanh phuong trinh
ion day du va phuong trinh phén tir can cong vao hai vé nhing luong
bang nhau cac cation hodc anion dé bu trir dién tich.

Thi Du: Can bang phuong trinh phan rng:
Cu+ HNO; — CU(N03)2 + NO + H,0
o Buéc 1: Cu+H' + NOs — Cu”* + 2NO;z + NO + H,0

Cuw’ — cu**

o Budc 2:
= Can bang nguyén to

Cu — Cu**
NO; + 4H" — NO + 2H,0

- Can bang dién tich

Cu— Cu®" +2e
NO3 + A4H" + 3e > NO + 2H,0

o Budc 3: Can bang electron

3x Cu— Cu?t +2e
2 X NO3 + 4H" + 3e —» NO + 2H,0

o Buodc 4:



3Cu+ 2NO; + 8H" — 3Cu?' + 2NO + 4H20
* Budce 5:

3Cu + 8HNO; — 3Cu(NOs)2 + 2NO +4H>0O





