CHUYEN DE:
BAI TAP VAN DUNG DPINH LUAT BAO TOAN KHOI LUONG

1. ¢ 88 LT THUYET

Dya vao dinh 1uat bdo toan khéi ludng: "Trong phadn tng hda
hoc, téng khéi ludng clia cic chit tham gia phan Ung bing téng khéi
ludng cla cic san pham'.
- Xét phén Ung: A+ B+ C+ D
Theo dinh 1udt bdo toan khéi ludng (BTKL) ta cé coéng thic vé khéi
lugng:

my + My = M¢ + Mp

- DAu hiéu nhan dién bai todn &p dung phudng phap BTKL:

(1) Bai todn cho 8 dang khéi ludng va héi 8 dang khéi ludng
(trong phan Ung cé x chéat,
biét gid tri clia x - 1 chat), thudng gip bai todn hdn hdp gom nhidu
chat.

(2) Bai toan cé dii kién khéi 1ugng hon hdp chlt hoic chit téng
quat nén khoéng thé chuyén doi thanh s6 mol.

2. BAT TAP MINH HOA
Bai 1:
Cho s3 d6 phan Ung: M + HaS0; — MASO)s + Ho
Biét khoéi ludng kim loai M phdn Ung, khéi ludng MLSO)s va khéi
lugng hidro tao thanh 1&n ludt 1a 324 gam; 2052 gam va 036 gam.
Tinh khéi ludng clia H.S0. phan Ung.
Giai
Theo dinh luadt BTKI:
Ta ¢o: My + My,s0, = Mu,(s0,); T Mu,= 20,52 + 0,36 - 3, 2k = 17,64 (gam)

Bai 2:



D6t chay hoan toan 174 gam hdn hgp X gom Mg va Al trong khi oxi
(dw thu duge 30,2 gam hon hgp oxit. Tinh thé tich khi oxi (dkte) d&
phan Ung.

Giai
Theo dinh lu&t BTKIL, ta cé:

Mnh *+ Moxi = Moxit

2174 + Moxi = 30,2

2 Moxi = 12,8

> Voxi = (12,8:32.224 = 896 (Ait)

Bai 3: Cho hoén hdp A gdm 3 kim loai X, ¥, Z tAc dung viia di véi dung
dich chial095 gam HCl, sau phan Ung thu dugdc dung dich B va 035
gam khi hidro. C6 can dung dich B thi thu dudc 1335 gam hén hdp X
gom cic mudi (cAc kim loai véi clo). Tinh khéi ludng A d& phan Ung.
GIAI

Theo dinh 1uat BTKL, ta c&: my +myq = m¢ + my,

= my = 13,35 +0,3 - 10,95 = 2,7 (gam)

Bai & Em h3y giai thich tai sao?

a) Khi nung néng mét cuc da voi thi khéi ludng nhe di?

b) Khi nung moét miéng déng trong khéng khi thi khoéi ludng lai nang
thém?

GIAI

tO
a) - PTHH: CaC0s —— Ca0 + COz

Theo dinh luat BTKL, ta c& meacp, = Meqo + Meo,
Vay, khi nung néng da voi (CaC03) sé phé&n huy thanh Ca0 va khi CO:

thodt ra ngodi nén 1am cho khéi ludng nhe di.
t0

b) - PTHH: 2Cu + 0. — 2Cu0

Theo dinh 1uét BTKL, ta c& me, +mp, = Mgy

Vay, khi nung néng mét miéng déng trong khéng khi thi khéi
ludng lai nang thém vi déng hda hdgp v8i oxi tao déng (ID oxit.



Bai 5

Hinh v& bén phadi md td mdt bd can dang 8 vi tri
thing bing. Trén dia cin A cé céc (1) dung dung dich
axit clohidric (HCD va cuc d& véi (@) (chita chll yéu

mn @

canxi cacbonat: CacCo), trén dia can B dat qua can 3
vila dii cho can 8 vi tri cAn bang. Khi cho cuc da
voi vao céc (1) thi thiy cé xAy ra tao ra chit X,
nudc va khi cacbon dioxit.
Em h3y 1&p phudng trinh hod hoc cua phan Ung xay
ra va cho biét sau khi phan tUng két thuc thi can
s& léch vé phia dia can A hay dia can B? Vi sao?
GIAT
- Phudng trinh hod hoc: CaCOs + 2HC1 = CalCl. + CO: + H:0
Theo dinh luat BTKL, ta c& meaeo, + Muct = Meact, + Mco, + Mu,o
Vay, khi xay ra phan dng thi bén dia can A cé khi CO, thodt ra ngoai
nén 1am cho khéi ludng nhe di tic mx < ms = Sau khi phadn Ung két
thic thi cdn sé léch vé phia dia cén B.

Bai 6: Nung hoan toan 1275 gam chit rdn A thu dudc chidt ridn B va
1,68 1it khi oxi 8 (dkte). Tinh khéi ludng rédn B thu dudc.
GIAI
- S6 d6 phan Ung: A B Oz
Theo dinh luét BTKL, ta c& my = mp + my,
Sms = 12,75 - (16822032 = 1035 (gam)



Bai 7: Nung ndéng 10 gam natri nitrat thi sau phan tng thu dugc 3
gam chdt rédn va 1120 ml khi oxi & diéu kién tiéu chudn Tinh gia
tri a

GIAI

D6i 1120 ml = 1,12 1it

3 ? . . . to 4
- 58 d6 phan Ung: Natri nitra — ran + 0.

Theo dinh 1uat BTKL, ta c& mygno, = Myan + My,
a = 10 - (,12:2.32 = 84 (gam)

Bai & Cho 1 ludng khi Clo du tac dung véi 9,2g kim loai sinh ra
234g mudi kim loai héa tri I HAy xac dinh kim loai héa tri I va
mudi kim loai dé.

Gidi: P&t M 1la ki hiéu héa hoc cua kim loai héa tri L

tO

Phudng trinh héa hoc: 2M + Clo —— 2MC1 (D
Mol: O « 0,2
Ap dung dinh luit bdo toan khéi ludng, ta cé:

Mey, + My = My © Mey, + 92=234>= Mey, = 14-,2(g)

142 0,2(mol
= = — =
Thé vio phudng trinh (1), til dé suy ra: ny =04= M =2 = 23

0,4
Kim loai cé khoéi ludng nguyén ti bang 23 1a Na.
Vay kim loai cin tim 13 Na va muéi thu dudc 1a: NaCl

Bai 9: (CH 2007-A) Hoa tan hodn toan 322g hén hdp X gbém Fe, Mg va 7Zn

bang 1 ludng vita di dung dich H2304 lodng, thu dudc 1,344 1it Hidro

(3 dkte) va dung dich chiia m gam mudi. Tinh m?

Gidi: Do trong phadn Uing ndy, Fe s& tao ra mudi st (ID nén ta sé goi

céng thic chung cua ca 3 kim loai nay la X (hda tri ID.

Phudng trinh hoéa hoc chung: X + HS800 —— XSO0 + T D
Mol: 0,06 < 0,06



Ta co: ny, = 12'2—4: = 0,06 (mol). Thé vao phudng trinh )

T d6 suy ra: ny,so, = 0,06(mol)
Ap dung dinh luat bdo toan khéi ludng, ta co:
my + My,s0, = Myso, + My, < 3,22 + 98.0,06 = mygy, +2.0,06
=> myso, = 8,98(9)

Bai 10: Hoa tan 10g hén hgp 2 mudi Cacbonnat kim loai héa tri IT
va IIT bang dung dich HC1 du, thu dudc dung dich A va 0672 1it
khi (dktc). Héi cd can dung dich A thu dudc bao nhidu gam mudi
khac nhau?

Gidi: Goi 2 kim loai héa tri IT va III 1lan 1ludt 14 X va Y ta cé PTPU:

XCOs + 2HC1 - XCl: + CO-T + H20 )
Y(COz)5 + 6HC1 = 2YCls + 3C0.T + 3H.0 02)
- 386 mol CO: thoat ra (dkte) 8 ca PT (1) va (@) 1a:
0,672
Nco, = 224 = 0,03(mol)
- Theo PT (1) va (@) ta thay:
Ny,0 = Nco, = 0,03(mol) va ngq = 0,03.2 = 0,06(mol)

Goi x la khdi ludng mudi kKhan "XCl. + "vCls)
Ap dung dinh luat bao toan khoéi ludng ta cé:

10 + 0,06365 = X + Ll 0,03 + 18. 0,03 > x = 10,33 (g)
Vay thu dugdc 1033 g mudi khac nhau.

Bai 11: Cho 7,8 gam hdn hgp kim loai Al va Mg tac dung vdi HC1 thu
dudc 8,96 1it Ha(dkte). HOL khi ¢d can dung dich thu dudc bao nhiéu
gam mudi khan.
Gidi: Ta c¢é PTPU nhu sau:
Mg + 2HC1 > MgCl, + HoT @
2A1 + 6HC1 > 2A1C1; + 3H:T @
- 86 mol H: thu dudc (dkte) 8 ca PT (1) va (@) 1&: ny, = —- = 0,4(mol)

24

- Theo PT (1) va (@) ta thay:



Nye = 2ny, = 2.0,4 = 0,8(mol)
Goi x 1& khéi lugng mudi khan ("MgCl2 + "A1C13)
Ap dung dinh luit bdo todn khéi ludng ta cé: 78 + 08365 = x + OL2
2> X =362 (g
Vay khoéi ludng mudi khan thu dugdc 1a 362 gam

Bai 12: Cho 23 gam natri vao 78 gam nudc. Tinh néng dé phan tram
dung dich thu dugc.
Hudng dan giai:
Nyg = % = 0,1(mol)
Nyaon = 0,1mol = my,on = 0,1 X 40 = 4(g)
= ny, = 0,05(mol)
Ap dung dinh luat bao toan khoéi ludng ta cé:
Mpyq + My, 0 = Mygon + My,

= Myanaon = Mna + Myo — My, =2,3+7,8-0,05%2 =10(9)

4
C%ddNaOH = E X 100 - 4‘0%

Bai 1% LAy 143 gam hén hdp X gom Mg, Al, Zn dem d6t trong oxi du,
sau khi phdn ng hoan toan thi thu dudc 223 gam hdn hdp ¥ gom 3
oxit. Tinh thé tich dung dich HC1 1M t6i thiéu cin dung dé hoa tan
hén hdp Y.
Hudng dan gidi:

Ap dung dinh luat bdo toan khéi ludng ta cé:

My + Mo = Moyt

= My = Moy — My = 22,3 — 14,3 = 8(9)



8
=1e" 0,5(mol)

Ban chit cla phan Ung gilta oxit kim loai véi axit HCI:

= Ny

2H + 0 - H,0
ny = 2n, = 2 %X 0,5 = 1(mol)

= nyc = 1(mol)

Veer == 10)
Bai 14 L&y 103 gam hdén hop Mg va Al dem hoa tan trong dung dich
H2S0s 1odng du thu dudc 11,2 1it Ha(dkte). Tinh khéi 1ugng mudi sunfat
tao thanh.
Hudng dan gidi:
Mg + H,S0, -» MgSO, + H,

24l + 3H,50, - Al,(S0,); + 3H,

11,2
7’le504 = TlHZ = m = 0,5(m0l)

= my, = 0,5 %2 = 1(g)
= My,s0, = 0,5 %98 =49(g)

Ap dung dinh 1udt bdo toan khéi lugng ta cé:

My + My,s0, = Minusi T My,

= Mumusi = Myt + My,s0, — My, = 10,3 +49 — 1 =58,3(g)

Bai 15: LAy 134 gam hdn hdp gébm 2 mudi cacbonat ctia kim loai héa
tri IT dem hoa trong dung dich HC1 du, thu dudc 336 1it CO. (dkte) va
dung dich X. Tinh khéi ludng mudi khan khi cé can dung dich X.

Hudng dan gidi:



Ap dung dinh 1udt bdo toan khéi ludng ta cé:
Mgco; T Muci = Mgrer, T Mp,o0 + Mo,
= Mpcy = Mpco, T Muct — Mu,0 — Mco,
= 13,4+ 10,95 —-2,7—-6,6
= 15,5(9)

Bai 16: 14y 2lug hén hop X gbém Al, Fe:0s dem nung mdt thdi gian ta
nhan dudc hdén hdp ¥ 14 hdén hdp cac kim loai va oxit kim loai. HOn
hop Y hoa tan viia di trong 100ml dung dich NaOH 2M. Tinh khéi ludng
Fe:0s trong hdén hdp X.
Hudng dan giai:

2Al + Fe,04 t—0> 2Fe + Al,04 @B)

HOn hop ¥ gém Al va Al.0s phdn Ung vdi dung dich NaOH

Al + H,0 + NaOH - NaAlO, + %HZ @)

Al,05 + 2NaOH = 2NaAlO, + H,0 = (3)

TU phudng trinh (@ va (3) ta thiy

Mgy = Nygon 5 Na1/41,03 — NNa0OH/pu

Vay ta xem hén hdp Y phan Ung 14 Al phan Ung theo phudng
trinh:

Al + H,0 + NaOH - NaAlO, + EHZ

Nyaon = 2 X 0,1 = 0,2(mol) = ny = 0,2(mol)
Ap dung dinh 1uat bdo toan nguyén té déi véi Al ta co:

A1 trong hén hgp x = IlAl trong hén hop ¥

= mun trong hdn hop X = WAl trong hén hgp ¥ = 0,2.27 = 5,Ll'<g)

> Mpe,0, = 21,4 — 5,4 = 16(g)



Bai 17: Cho khi CO di qua hdén hdp X gébm FeO va Fe.0s dét nodng, ta
nhan dudc 4784g chéat rdn Y (gém 4 chat), khi di ra khéi dng dan cho
qua dung dich Ba(OH) du thi nhan dudc 9.062g két tla. Tinh khéi
ludng hdén hdp X.
Hudng dan gidi:
CO + FeO —CO, + Fe
3C0 + Fe,05 = 3C0, + 2Fe

C0O, + Ba(OH), — BaC0; + H,0

9.062
TlCOZ == TlBaCO3 - W = 0.046m0l

= Meo, = 2.024g
Ta lai co:
Neo = N¢o, = 0.046mol = mgy, = 1.288g
Ap dung dinh 1ludt bdo toan khéi lugdng ta cé:
Meo + Mppxy = My + Meo,

= mth = my + mCOZ o mCO == 4‘.784 + 2024 -3 1.288 == 552g

Bai 18 Tinh néng dd dung dich thu dudc khi hoda tan hoan toan 39
gam Kali vao 363 gam nudc.
Hudng dan gidi:
2K+ 2H:0 > 2KOH + HT
0,1 (mol) > 0,1(mol) 0,05 (mol)
Ap dung PLBTKL:
Mg = Mg + My, — My, =39 + 36,2~ 0,052 = 40 (g)



0,1.56
C%KOH = 4—0 100 = 4%

Bai 1% Cho 21 gam hdén hdp gém 3 kim loai Fe, Zn, Al tan hoan todn
trong dung dich HsS0, 05M, thu dudc 672 (1) khi H.(0° C2atm). Khéi
lugng mubéi khan thu dudc sau khi cd can dung dich va thé tich
dung dich axit téi thiéu 1& bao nhiédu?
Hudng dan gidi:

2M + TH:80s — M.(S04) + 7nH.T

2.6,67
n =Ny = - = 0,6(mol
H2504 Hz ™ 0,082.273 /6( )

Ap dung DLBTKLIL:
Mg, + My,s0, = Mmusi khan + Mp,-

Myuéi khan = 2 + 98.06 - 2.06 = 789 (g)

0,6
VddH2504 = 05 = 1,2(1)

Bai 20: Cho ti tif mét ludng khi CO di qua 6ng st dung m gam hoén
hop gdm Fe, FeO, Fe:0s Fes0, dun néng thu dugdc 64 gam sit, khi di ra
sau phan Ung cho di qua dung dich Ca(OH): du dugc 40 gam két tua.
Tinh gid tri cua m?

Hudng dan gidi:

Khi di qua sau phdn lng gbém CO2 va CO du:

CO, + Cal(OH): -> CaCosd + H-0
O,4(mol) « O4(mol)

10



40
Ncaco; = 100 0,4 (mol)

= ncoz = 0,4(m0l) = N¢co
Theo DLBTKIL:
m + 2804 = 64 + 44Ok

= m = 704 (g).

Bai 21: Hoa tan 10 gam hén hdp hai mubi cacbonat kim loai héa tri
hai va ba bang dung dich HC1 ta thu dugec dung dich A va 0672 1it
khi 8 dktec. C6 can dung dich A, tinh khdi ludng mudi khan thu dudc?
Hudng dan gidi:

D3t hai mudi cacbonat kim loai héa tri hai va ba 14n 1ludt 1a: XCOs

va Y(CO3)>

0,672
nCOZ = m = 0,03(m0l)
Theo DLBTKL:
Mmudi cacbonat + Mucl = Mmuéi clorua + MH,0 + mCO,

> Mmuéi elorua = 10 + 0,06.36,5 - 0,03.44 - 0,03.18 = 10,33(g)
Bai 22: Dé tac dung hét véi el gam hén hdp FeO, Fe203, Fe304 can
viia d 160 ml dung dich HC1 1M. Néu kKhi hodn toan 464 gam hdn hdp
trén béng khi CO 8 nhiét d6 cao thi khoi lugng Fe thu dugc la bao
nhiéu?

Hudng dan gidi:

FeO

+HCl |FeCl
F6203 _— Ficlz +H20
Fe;0, 3

11



) 1 0,16
Tacong/oxit = E”ch == 0,08(mol)

Theo PLBTKL:
Moxit = Mpe + MO = Mre = 4,64 - 16.0,08 = 3,36 (gam)

Bai 23 Chia 1,24g hdn hdp hai kim loai cé héa tri khéng déi thanh
hai phén bang nhau:

- Ph&n 1: bi oxi hda hoan toan thu dudc 0,78g hdén hdp oxit

- Ph&n 2: tan hodn toan trong dd H.S0; lodng thu dugec V 1it khi

Hz (dkte). €6 can dung dich thu dugc m gam mubi khan

a) Tim gid tri cua V?

b) Tim gid tri cua m?

Bai gidi:

a) Ta nhan thay khi kim loai tac dung v6i oxi va H:S0i, 56 mol O

bang SO, hay: Ne = Nswe = Ny,

Trong do:

Mo = Moxit - Mkimlogi = 0,78 = 1,24/2 = O,l6g

Niz = Noz- = %= 0,01 mol

Vuz = 0,01.224 = 02241

c) Ta CO: Mpuéi = Miin loai + M sone- = 1'724 + 0,01.9 = 1,58g
Bai 2k Théi lubng khi CO du qua éng st dung m gam hdn hdp gbém Cuo,
Fe:05, F€0, Al.0s nung néng thu dudc 25 gam chdt rén. Toan bd khi
thodt ra suc vao nudc voi trong du thiy cé 15g két tha tring. Khéi
ludng ciia hdén hdp oxit kim loai ban dau 1a bao nhiéu?

Bai giai:

12



Cac phudng trinh hoa hoc:

MxOy + yCO =, xM + yCO:z

Ca(OH): + CO2 = CaCOs + H=0

Ta CO: Moxit = Miim losi * Moxi

Trong doé: No = Nco = Neoz = Neacos = 0,15 mol
Moxit = 2,5 + 01516 = 49g

Bai 25: Cho s3 d6 phdn Uing saw: R:0s + HCl — RCls; + H:0. Biét khéi
ludng R:0s phdn ting va khoéi 1udng HC1 phdn ting 14n 1udt 1a 8 gam
va 10,95 gam.
a) Lap phudng trinh hdéa hoc ctua phan Ung trén.
b) Tinh khéi lugng cla RC1s tao thanh.
GIAT
a) Phudng trinh hoa hoc:
R203 + 6HC1 — 2RC1s + 3H20
b) Theo PTHH, ta ¢é: nuc: = 0,15 mol
- Theo dinh 1luédt BTKI, ta co:
mx, + mama+ m2,0 = 8 + 10,95 = mra, + 0,15x18
= mac, = 16,25(gam)
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