Sham Ngoc Diing
TONG KET CAC CACH GIAI BAI TOAN SAT HAY GAP

BAI TOAN:
Mgt phoi bio Sit ¢ khéi lwgng m dé liu ngoai khong khi b oxi héa thanh hon hop A gom
Fe, FeQ, Fe3Q4, Fe203co khéivlu’gng 12gam. Cho A tan hoan toan trong HNOs sinh ra 2,24 lit khi NO
duy nhat (6 diéu kién tiéu chudn). Tim gia tri ciia m?
CAC CACH GIAL:
Céc phuong trinh phan ing x4y ra trong bai:
Khi cho Fe tac dung véi Oz:
2Fe + O, — 2FeO
3Fe + 20, —» Fe30,4
3 4Fe + 30, —» 2Fe, 03
Khi cho hon hop A tac dung véi HNOs:
Fe + 4HNO; — Fe(NOs); + NOT + 2H,0
3FeO + 10HNO; — 3Fe(NO3); + NOT + 5H,0
3Fe;0; + 28HNO3; — 9Fe(NOs); + NOT + 14H,0
Fe,O; + 6HNO3; — 2FE(N03)3 + 3H,0
* Bai toan nay theo mot sb thay co gido thi c6 khoang 18 cach giai khac nhau. Nhung ¢ day,
t6i chi trinh bay mot s6 cach ngan gon dic biét gitp cac em khi bai toan dugc chuyén sang bai
trac nghiém.

LOAI 1: AP DUNG CAC PHUONG PHAP BAO TOAN

CACH 1.1: Ap dung phwong phdp béo toan khoi luong. )
Cho hon hgp A phan tng véi dung dich HNOg, theo dinh luat bao toan khoi Iugng, ta co:

M4+ MENOs= MFe (NO3)s + MINO+ MH 20 (1)
Trong d6, s6 mol cac chat lan luot 1a.
n =nNn Sl
Fe(NO3); — Fe 56
\ 3m
Nyno, tao ra NO = 0,1 mol va Nyno, tao ra Fe(NO3); = 3 Neernoy), = %

h, 3m 1 L
— Nyno, Phantmg=0,1 + 6 = Nyo = > Nyno, Phan Gmg

Tinh khdi lwong cac chat va thay vao (1), ta dugc.

12+ (0,1 + 3—m)x63 =D 242+ 0,1X30+1 01+ 3—m)X18
56 56 2 56

Giai ra ta dugc m = 10,08gam

CACH 1.2: Phwong phdp béo toan dién tich két hop véi phwong phdp trung binh.
Goi cong thirc chung ctia cd hon hop A 14 Fe;OW phuong trinh ion cta phan tng la.
Fe,O, + (4 +2y)H" + NO~ — xFe’" + NOT + (2+y)H,0

Béo toan dién tich hai vé phan tng, tacc'):4+2§ -1=3x — 3x - 29 =3 (2)

12
56X +16Y
Giai hé hai phuong trinh (2) va (3),tacé: x =1,8vay =1,2
Do do, khoi luong Fe ban dau la: m =56 x 1,8 x 0,1 = 10,08gam

1

Vi theo phan émg thi: n_, , =nyo = 0,1 mol = — 56x+16y =120 (3)
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CACH 1.3: Phuwong phdp bao toan electron (xem lai phan bai glang trén lop sé ky hon)
O bai toan nay, chit nhu’ong e 1a Fe, chat nhan e 1a O, va N™ trong HNO3
Fe-3e — Fe* O +2 — 07
N + 3¢ — N*

Ta c6 phuong trinh bao toan e

mx3 = 12;me + ﬁx3 — m =10,08gam
56 16 22,4

LOAI 2: SUDUNG CAC PHUONG PHAP TRUNG BINH.
CACH 2.1: Héa tri trung binh két hop véi bio toan electron
Goi hoa tri trung binh ctia Fe trong ca hdn hop A 1a n, khi d6, cong thirc clia A 1a Fe,O-

Ap dung dinh luét bao toan eclectron cho phan tng cua A véi HNOs, ta co:
2Fe™ -2(3-n)e — 2Fe*
N + 3¢ — N

Ta ¢ phuong trinh: lz—xz_x(s-ﬁ) =0,1x3 S opet
56X2 +16N 3
Vay A c¢6 CTPT trung binh la: Fe, Oy — Npe = 1—24X 2=0,18 mol
s 56x2+§x16

Giai ra ta dugc: m = 10,08gam
CACH 2.2: Céng thirc phin tir trung binh két hop vdi bdo toan electron
Goi cong thirc phan tir trung binh ctia ca hon hop A 1a. Fe;Oy
Ap dung dinh luat bao toan electron cho phan tng cia A véi HNO3, ta co:

— +2)/ — — —_ .3
xFe 7x - (3x -2y)e — xFe
N* + 3e — N*
Ta c6 phuong trinh: L_X (3x -2y) = 0,1x3 —
56x +16y

Vay cong thire trung binh la Fe;O,

Taco: Mg, =200 — nNee = %XB:O,B mol — mg = 56 x 0,18 = 10,08gam

=3
2

< || x|

* Thue ra, cdc cong thirc Fe30, hay Fe, O y déu la cdc cong thire gia dinh, mang tinh
3

chat quy déi ma khong dnh hwong dén két qua cia bai todn.

LOAI 3: PHUONG PHAP QUY DOI
CACH 3.1: Quy déi cong thirc phén tit.
C6 rat nhiéu cach quy d6i CTPT cac oxit Fe, vi thuc té, két qua quy doi nao ciing chi 1a
mot gia dinh va khong anh huong dén két qua bai toan.
Do hdn hop A phan tGng véi HNO; thi chi c6 Fe cho nhiéu electron nhét va Fe,O3 khdng
cho electron, nén cach don gian nhat 1a quy d6i hdn hop A thanh Fe va Fe,03
Ap dung dinh luat bao toan electron cho phan tmg cta A véi HNO3, ta co:
0.3 — Fe*
N* + 3e — N*



Do d6, nre = Nno = 0,1 mol va ne, , = %%XM = 0,04 mol
Tir d6, dé dang c6 két qua: m = 56 (0,1 +2x0,04) = 10,08gam
CACH 3.2: Phuwong phap quy doi nguyén tir.
Hoén hop A goém Fe va cac oxit sat cia né co thé quy ddi thanh mot hon hop chi gdm
nguyén tr Fe va O ¢6 s6 mol tuong ng la x va y mol

Ap dung dinh luat bao toan electron cho phan ing cta A véi HNOs, ta co:

Fe® - 3¢ — Fe®' 0° + 26 —» O?

N* +3e — N*

Do do, ta c6 hé phuong trinh.
56x + 16y = 12 _, X= 0,12
3x=2y+0,3 y=0,18
CACH 3.3: Phuwong phdp quy doi tic nhin oxi héa
Qua trinh oxi hoa tir Fe tir Fe’ — Fe*® ¢6 thé duoc so dd hoa lai nhu sau:

— mg, =56 x 0,18 = 10,08gam

Fe + O? Fe3+

+0; A+/HNQQ,7

Vi két qua oxi hoa Fe theo 2 con dudng déu nhu nhau, do dé, ta c6 thé quy d6i 2 budc
oxi hoa trong bai toan thanh mot qué trinh oxi hoa duy nhat bang O

0,3 mol electron ma N*° nhan tr¢ thanh do O, nhén, va do d6 san phim phan tmg cudi
cuing 1a Fe,03 ¢ khdi luong:

Mg o, = 12+ 16x¥ =14,4gam —» m = 56x2x% = 10,08gam

Phuong phap quy doi 1a phuong phép rat hay va phu hop dé giai quyét nhanh nhiing bai
toan loai nay. Khi van dung phuong phap nay can luu y la viéc van dung c6 thé rat linh hoat
nhung nguyén tic chung phai dugc dam bao, d6 1a su bao toan nguyén t6, bao toan electron, .
ctia hén hop méi so voi hon hop duoc quy o,

* Chii y: Phuong phap quy doi la mot gid dinh hinh thire dwoc dp dat, do dé, ta cé thé thay doi
cac phuong an quy doi ma khong anh hwong dén két qua bai todn. Déi véi cach 3.1 ta ¢é thé quy
doi hén hop A la hén hop ciia (Fe va FeO), (Fe va F€304) (FeO va Fex03) ... Mac du trong mot
vai trieong hop két qua ciia mét trong hai gia tri co thé am, nhwng diéu do la sw bt triv can thiét
va két qua cudi ciing ciia bai todn van dwege dam bao.

LOAI 4: DUNG CONG THUC TINH NHANH
Doi voi bai toan loai nay ta ludn luén c¢6 cong thire (xem thém: Phuong phap sir dung
cong thure kinh nghiém thugc phan: Phuong phap giai toan hoa).

mg = 0,7.mp, + 5,6n. =0,7.12 + 5,6. 0,3 = 10,08gam
* Trong do ne la s6 mol electron nhan vao ciia N* > dé tao thanh NO



