CHUYEN Df: DINH LUAT BAO TOAN NGUYEN TO
PHUONG PHAP BAO TOAN NGUYEN TO

1/- C3 s8 va dic diém
- L& phudng phap dua vao quan hé vé s6 mol > s6 mol nguyén té >
s6 mol clia chat chiia nguyén té.
N nguyen t5 = N chdt. h& 56 clia nguyén tdé trong chat dé
+ Vi du: FexSOu)s ¢d 0,2 mol
* Nre = 0,2.2 = 04 mol
*ngs = 023 = 06 mol
*no = 0212 = 24 mol
- Pinh ludt: "Trong cidc phan Ung hda hoc théng thudng, cac nguyén
td 1udn dudc bao toan"
= Nghia la: an trudc phdn Ung = an sau phan
* DAu hiéu: Dé bai cho s6 liéu dudi dang s6 mol, thé tich (truc
tiép hodc gian tiép.

11/- Cac dang bai tap thudng gap:
- Phudng phap bdo toan nguyén té thudng ap dung cho hau hét cac
dang bai tAp, dic biét 1& cac dang bai hén hdp nhiéu chit, xay ra
nhiéu qua trinh bién déi héa hoc phiic tap. Dudi day 1a cac dang
bai tap dién hinh.

+ Tif nhiéu chit ban dau tao thanh mdt san phém.

+ T4 mdt chat ban dau tao thanh hon hdp nhiéu san phém.

+ T nhiéu chit ban dau tao thanh hoén hdp nhiéu san phém.

+ Bai todn cé chia cic chit cé cing s6 nguyén ti cla nguyén td X
trong phan ti (N, N:0..)

@ Chu y: Dé 4p dung toét phudng phap BTNT, cin chi y mét s6 diém
saw

= Han ché viét phudng trinh phan Ung ma thay vao dé nén viét sd
do phan ting (33 d6 hdp thic, cé chli § hé s6) biéu dién cic bién déi
cS ban clia cic nguyén té quan tam.

= P& bai thudng cho (hodc qua dil kién bai todn s& tinh dugc) s
mol clia nguyén té quan tam, tit dé xac dinh dudc ludng (mol, khéi
lugng) clia cac chat.



II1/- Cac vi du:
Bai tap 1:

Dé khi hodn toan 304 gam hdén hdp X gbm FeO, Fes0i, Fe:0 cAn 0,05
mol H.. M3t khAc hoa tan hodn todn 304 gam hdén hdp X trong dung
dich H-S0, dic thu dudc SO: (sdn pham khi# duy nhat). Tinh thé tich
SO, thu dude 8 dkte.

GIAT

Thuc chdt phan Ung khi cac oxit trén 1a

Ho + O - H0
0,05 0.05 (mol)
D&t 56 mol hén hdp X gom FeO, Fes0,, Fe:05 14n 1udt 1a x, v, z. Ta

co:
No = X + 4y + 3z = 0,05 mol (1)
N, = 3,04 —52, 05.16 — 0,04 mol)

X + 3y + 2z = 0,04 (mol) (@
Nhan hai vé clia (2) véi 3 roi tri () ta ¢é: x + y = 0,02 mol.
Mat khéc:

2Fe0 + 4H-SO, — Feg(SO}-l-)z + S0z + 4H0

X x/2
2Fes0, + 10H-S80, — 3FexS0,)s + SOz + 10H-0
N y/2
= téng s6 mol SO. 1&: X;y :O’—22:0,01(mo|)

Vay thé tich S0, 1&: 0,01.224 = 0224 (Ait) = 224 (m1)

Bai tap 2
Théi ti ti Vv 1it hdn hdp khi (dkte) gbm CO va Ho di qua mét éng dung
16,8 gam hén hép 3 oxit; Cul, FesOi, Al:0s nung nong, phan Ung hoan
toan. Sau phan Uung thu dugec m gam chédt rédn va mét hdn hop khi va
hoi ndng hon khoéi ludng chia hdn hdp X 1& 0,32 gam. Tinh V va m.
GIAT

Thuc chdt phan Ung khi cac oxit trén 1a

CO + O - CO2

Ho + O - H0

V)



Khéi 1ludng hdn hdp khi tao thanh ndng hon hdén hdp khi ban dau
chinh 14 khéi lugng chia nguyén ti oxi trong cac oxit tham gia
phan Ung. Do vay:

mo = 0,32 gam = no = 0,32 : 16 = 0,02 (mol) = (neo + Ny, ) = 0,02 (mol)
Ap dung dinh 1udt bdo toan khéi ludng ta cé:

Moxit = Mehét rén + 0,52
= 168 =m + 032 = m= 1648 gam = Vi, = 0,02 . 224 = 0448 1it.

Bai tap 3
Théi rat cham 2,24 11t (dkte) mot hén hop khi gom CO va H qua mdt dng
su
dung hén hép Al:05 Cuo, Fes0,, Fe:05 cé khéi ludng 1a 24 gam du dang
dudc dun néng. Sau khi két thuc phadn tng khéi ludng chit rdn con
lai trong éng su 1a bao nhiéu gam?
GIAI

Moncost,) = 2222 = 0,1 mol
Thuc chdt phan tUng khi cac oxit 1a:

CO + O - COz

Ho + O - H=0

Neo + Ny, = 0,1 mol.

o

mo = 1,6 gam.
Khéi lugng chat ran con lai trong ong su 1a: 24 - 16 = 224 gam.

Bai tap &
DSt chay hoan toan 404 gam mot hén hop bét kim loai gbm Al, Fe, Cu
trong
khéng khi thu dugdc 5% gam hdén hép 3 oxit. Hoa tan hét hdn hop 3
oxit bing dung dich HC1 2M. Tinh thé tich dung dich HC1 cin dung.
GIAI
Mo = Moxit - Mxr = 5,96 - 4,04 = 1,92 gam.
no= 192 : 16 = 0,12 mol.
Hoa tan hét hdn hdp ba oxit bang dung dich HC1 tao thanh H:0 ta cé
s3 d6 phan ting nhu sau:
2H + O - H0
0,24 0,12 (mol)
Vicr = 024 : 2 = 0,12 1it.



Bai tap =

Cho 448 1it CO (8 dkte) tl ti di qua éng st nung néng dung 8 gam mdt
oxit

st dén khi phan Ung XAy ra hoan todn. Khi thu dudc sau phan Ung
c6 ti khéi so véi hidro bdng 20. Xac dinh coéng thic cla oxit sit va
tinh phan tram thé tich cta khi CO. trong hdn hdp khi sau phan
ung.

GIAT
FexOy + yCO - XFe + y CO:

Khi thu dudc cé M = 40 — gém 2 khi CO. vA CO du. Ta cé s3 d6 dudng
chéo saw:

n 4L 12
CO \ /V 1+O
No {8 \A N
n
Ta cé e 212 3
n 4 1

CcO
:%VCOZ = 75%.
Ma&t khac: neo = N = (75:100.0,2 = 0,15 mol) =g au = 0,05 (mol)
Thic chdt phdn Ung khi oxit sit 1a do

CO+0 trong oxit st — CO2
Nco = No = 0,15 mol = mo=0,15x16 = 24 gam
mre = 8 - 24 = 56 gam = nre = 0,1 mol.
0,1

Theo phudng trinh phan tng ta cé ke - X_ >
N, Yy 015

WIN

Vay oxit 13 Fe:0s

Bai tap 6 Cho hoén hdp A gom Al, Zn, Mg. Pem oxi hod hoan toan 286
gam A bang oxi du thu dudc 46 gam hdén hdp oxit B. Hod tan hét B
trong dung dich HC1 thu dugc dung dich D. C6 can dung dich D. Tinh
khéi lugng mudi khan thu dudc,
GIAI
Goi M 1a kim loai dai dién cho ba kim loai trén vdi hoa tri la n.
M + 202 — MOn @



M20n + 2l’lHCl —>2MC1n + nHZO (2)
Theo phudng trinh () @) =nuc = & N

Ap dung dinh 1luit bdo todn khéi lugng = My = hs - 286 =16 gam
No, = 0,5 mol = nsuc1 = 4X0,5 = 2 MmOl = Nye1 = 2 mol
Mmuéi = Mxr + My = 286 + 2X355 = 99,6 gam.

Bai tap 7

Cho mdt 1udng khi CO di qua 6ng dung 0,01 mol FeO va 0,03 mol Fe:0s
(hdn hop A) doét ndéng. Sau khi két thiuc thi nghiém thu dude 4784 gam
chdt rdn B gom 4 chit. Hod tan chit ridn B bang dung dich HC1 du
thdy thoat ra 06272 1it H. (3 dkte). Tinh s6 mol oxit sit tli trong hén
hdp B. Biét réng trong B s6 mol oxit sit tit bdng 1/3 tong s6 mol sit
(ID oxit va sdt (IID oxit.

GIAT
FeO : 0,01 mol
X FeO : 0,1mol .
HOn hdp A +CO — 4,784 gam B (Fe, Fe:05Fe0, Fe;0.) tudng Ung
Fe,O, : 0,03mol

v8i s6 mol 1a a, b, ¢, d (mol)
Hoa tan B béng dung dich HC1 du thu duge Ny, = 0,028 mol.

Fe + 2HC1 + FeCl: + H> Q
=a = 0,028 mol.

Theo dau bai: Neoo, = %(nFeo +Ne o) =d = %(b +c) 2@

Téng m 1&: (562a + 160.b+72.c+ 232.d) = 14,78 gam. (3)

S6 mol nguyén tl Fe trong hon hdp A bang s6 mol nguyén tl Fe trong
hén hdp B. Ta cé:

Nrewy = 0,01 + 0,03x2 = 0,07 mol

Nrew = a + 2b + ¢ + 3d

a+2b+c+3d =007 &

T @, 2, 3, ¥ - b = 0,006 mol; ¢ = 0,012 mol; d = 0,006 mol.

Bai tap &
Khi hoan toan 24 gam hdn hdp CulO va FexOy bang H: du & nhiét dé cao
thu
dudc 176 gam hdn hdp 2 kim loai. Khéi ludng H:0 tao thanh?
GIAT



Mo trong oxit = 2h - 176 = 64 gan.
mOtrongHzo= 6,4 gam, n|-|Zo= nOtrongH20= 64 : 16 = O4 (mol)

Myo = O4x18 = 7,2 gam.

Bai tap 9 Khil hét m gam Fes0, bang CO thu dudc hdn hdp A gom FeO va
Fe. A tan vla du trong 0,3 1it dung dich H.S0, 1M cho ra 448 1it khi
(dkte). Tinh m?

GIAT
A + H280, tao dung dich chi chiia FeSO..
s6 mol FeS0O, = s6 mol H-S0, = 0,21 = 0,3 (mol).

Bao toan nguyén to Fe: Neyogreo, = Mrerongreso, = Ol (mol)
= n|:9304= 0,3 : 3 = O,l (mOl)

Bai tap 10: Hoa tan hodn todn 965g hon hép Al, Fe trong dung dich
HC1l du, dung dich thu dugc cho tac dung vdi dung dich NaOH du, loc
14y két tha, dem nung trong khoéng khi dén khéi ludng khoéng déi
con lai 8g chat rdn. Xac dinh phén trdm khéi ludng cla Fe trong
hén hdp dau

Giai
. Al AICI
- 56 dé: _tHoL )T T MOt Ee(OH),— > Fe,0,
Fe FeCl,
Theo dé bad ta e N o = =5 0,05 (mol)
- Theo dé bai, ta cé: e = ——
"% M- 160
- Ap dung dinh 1ludt bdo todn nguyén to Fe:
Ta cé: Ilre phdn ing = nFe/Fe(OH)z = nFe/FezO3 => IlFe phan tng = 2°nFeZO3= 2.0,05 = 0,1
(mol1)

- Khéi lugng Fe tham gia phan ung:
Mre = LM = 0,1.56 = 56 (g)
- Thanh phan trdm khéi lugng ctia Fe trong hon hgp dau:

% =20 1009% =58 03%
9.65

Mee
bl

Bai tap 11: Hoa tan hdén hdp X gdém 02 mol Fe va 01 mol Fe:05 vao
dung dich HC1l du dugc dung dich D. Cho dung dich D tac dung vdéi
NaOH du thu dudc két tha. Loc két tla, ria sach dem nung trong khong

6



khi dén khéi ludng khong déi thu dudec m gam chdt rdn Y. Tinh gii
tri m?
Giai
Fe FeCl Fe(OH 0
- 33 dé X LCI> ZLaOH) ( )2t_>Y{Fe203
Fe,0, FeCl, Fe(OH),
- Ap dung dinh ludt bdo toan nguyén td Fe:
Ta co nFe/Fe203 ) = nFel(X)

<=> Ferrey0 (1 =N + 2.n|:ezo3 = 0,2+2.0,1=0,4 (m0|)
{=> 2.n F6203(Y) - 0, 4 => nFezo3(Y) - 0, 2 (mOI)

- Khéi 1udng chéit ran ¥ (Fe.0s) thu dudc:
m = nM = 02160 = 32 (g)

=N, +N

e Fe/Fep03 (%)

Bai tap 12: D6t chay 98g bot sdt trong khéng khi thu dudc hdn hdp
X (FeO, Fes0i, Fe:0:). Dé hoa tan X, cAn via du 500ml dung dich HNOs 1,6M
thu dude V 19t khi NO. (dkte) 1& sdn phém khi duy nhét. Tinh gia tri
v?

Giai
FeO
- 86 d&:  Fe—*% »X|Fe,0,—™% ;Fe(NO,), +NO, +H,0
Fe,O,

N m 9,8
- Theo dé, ta cé: N, =—=—=0,175 (mol
eo d& ta o6 Ne == o (mol)

Moo, =Cyy-V =1,6.0,5=0,8 (mol)

- Ap dung dinh 1uat bdo toan nguyén to Fe:
Ta coé: M eernon, = Mre(Nog), = Mee =0,175 (mol)

- Ap dung dinh luat bdo toan nguyén té N:

Ta co: nN/NOz + N/FE(NO3)3 - N/HN03 = nNOZ +3nFe(NO3)3 = nHNO3

5 Ny, =0,8-0,175.3=0,275 (mol)

- Thé tich khi NO. thu dudc:
V= n.22k4 = 0,275.224 = 6,16 (1)

Bai té&p 13: Cho m gam Fe vao 600ml dung dich HNOs 2M. Sau khi phan
ing xong dudc 89 1it (dktc) hdn hdp NO, NO» (khéng con sdn phém khi
nao khéc) va thay con 1 gam Fe chua tan hét. Tinh gia tri m?
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Giai
; +HNO NO
- 33 d&: m (g) Fe——=— Fe(NO,), +{NO +H,0
2
(Tao mudi Fe(NOs): vi sau phan Ung Fe du s& phdn Ung v8i Fe(NOs)
- Fe(NOs))
- Theo dé bai, ta cé Nino, = Cu-V =2.0,6 =1,2 (mol)

©

vV 896

Nhdn hop khi (NO, NO,) = 22,4 :?’4 =0,4 (mol)
- Ap dung dinh ludt bdo toan nguyén td Fe:
Ta cé: N =N phan tng = | e (mol)
Fe(NOy), ~ lFephan fing =\ = Tp o
- Ap dung dinh ludt bdo toan nguyén té N
Ta €& Ny ion T Mo, = Mimes = Mo, no, +2Mee(noy), = Mo,

<>o4+(m lj2=1,2 5> m =234 (g
56



