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PHUONG PHAP BAO TOAN KHOI LUONG

. Nguyén tac
Ap dung dinh ludt bao toan khoi lugng: Trong mOt phdn

Ung héa hoc tOng khoi lugng cac sdn phdm bang tOng
khOi lugng cac chat tham gia phdn Ung.

Khi 6 can dung dich thi khoi luong hon hop mudi thu
duoc bang tOng khoi lugng hon hop kim loai va khoi

luong cac anion goc axit




IL. Dau hiéu

1. D4u hiéu chung:

- Bai toan tinh khOi lugng chung nhi€u chat, khong bao tinh
tUng phan riéng ré.

+ Cho hon hap cac oxit kim loai qua CO, H,, AL

+ Cho hon hgp cac kim loai tidc dung vdi cac axit manh.

+ Cho hon hgp nhiéu mudi (mudi cacbonat) vao dd axit hodc vao
dung dich mu0i mai.

+ Phan Ung chdy cac hop chat hitu co.
- Bai toan c6 nhiéu phuong trinh phdn Ung nhung tuong tU nhau
- D{r liéu bai toan chi cho biét s li€u mot cach chung chung




2. Cdc bai todn thuong gap:

- Biét tong khOi luong cac chat ban dau suy ra khoi
luong san pham

- V6i phdn Ung n chat tham gia, khi biét khoi lugng
cUa n-1 chat suy ra khOi lugng chat con 1ai.
- Kim loai + axit — mudi + H,

- Kh(r h6n hop cUa oxit kim loai bdi (H,, CO)

_ROOU AL XL ee + H,0




IV. Uu va nhuoc di€m
- U'u diém:
+ Pugc dp dung rOng rai trong vo cO va htu co, dac biét trong

bai todn tim CTTQ cUa cac hop chat h{tu co. B6i v&i nhiing
bai toan v cO nhu Fe — Fe O, thi day la phuong phap khong
thé thi€u

+ Thuong di kém vGi cdc phuong phap dai sO, phuong phap
bdo toan cac nguyeén td, bdo toan di€n tich va dac biét bao
toan e.

- Nhugc diém: Khong thé ap dung doi véi bai todn hat nhan
(PTPU' tda nhiét thu nhiét 16n)




III._J()ily trinh giai:

B1: viét cac PTPU c6 thé xAy ra (trong nhi€u truOng hop c6 thé
viét dudi dang so doO tOng quat khong can thiét phdi can
bang )

B2: tinh sO mol c4c chat da biét theo d(t kién bai toan tU dé suy
ra khOi lugng cac chat dé

B3: 1ap phuong trinh dp dung dinh luat bao toan khoi luong cho

tung phan Ung c6 lién quan

TOng khoi lugng chat tham gia = tOng khoOi luong chat tao
thanh

B4: Két hop v6i hé sO ty luong cla cac phuong trinh phdn Ung
dé tinh toan:

Thay cac d(r kién da bi€t vao cac phuong trinh bdo toan khoi
luQong

K&t hop cac phuong trinh dai sO thu dugc tU cac dir kién bai ra
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3.1 Biét téng khoi luong cdc chét ban dau suy ra khbi luong
san phdm (nhiét nhom...)
(khong phu thuQc vao hiéu suat)

Mgy = Mgy,
3.2 Vi phan Ung n chét tham gia, khi biét khdi luong cla n-1
chét suy ra khoi luong chét con lai.
A+B=>C+D
m, + m, = m. + m, =>m. =m, + m, —m,
3.3 Kim loai + axit — mudi + khi

= : =3 .
m mklm loai manlon tao muOi

thudng dudgc tinh theo s6 mol khi thoat ra
da biét suy ra khOi lugng muoi

mudi

M, hion tao muOi
A
VOl m

kim loai
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3.4 Khtt hén hop cua oxit kim loai boi (H,, CO)
Oxit kim loai + CO (H,) — chatran + hén hgp (CO, , H,0)
I chya biet Masviee  Naabier
bdn chat:
CO +[0O] - CO, =>n.,=1n,,
H, +[O] - H,O=>n,, =n,,,

- =
OXltR Onéiﬁn _‘EDEEIII;OXIQII S %%%12‘4‘ Hzo
i My661 fiadoied

sO mol ete???

— m

ete ruou —1m

H20




IV. Vi du chUng minh
4.1 Phan trén 5,4g Al vGi 12,0g Fe,O, rOi nung néng mot thoi gian
dé thuc hién Ung nhiét nhom. Sau phdn Ung ta thu dud’c mg hén
hop chat ran. tinh m

Hudng dan gidi:
sO dO phdn Ung: Al + Fe,O, — hon hgp ran (m gam)

Ban dau: m,, = 5,4¢; m.._,, = 12,0
Theo dinh luat bao toan khoi luong:

M <

Khoi lugng ran m thu duoc 1a:
m;: =54+12,0=17,4 (gam)

n 5 mAl T mFeZOB
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" 4.2 Hoa tan hodn todn 3,34g hén hop 2 mubi cacbonat cla
kim loai hoa tri I va II bang dung dich HCI du thu duoc
dung dich X va 0,896 lit khi (dktc). Tinh khéi luong cla
muOi thu duoc cé trong dung dich

Hudng dan gidi:
GOi kim loai héa tri I va II 1an luot 1a A va B => 2 mubi
cacbonat

lan lugt 1a A,CO, va BCO,
PTPU: A,CO, + 2HCI — 2ACl + CO, + H,0
BCO, + 2HCI - BCL, + CO, + H,0
n.., = 0,896/22,4 = 0,04 (mol) => m,_, = 0,04.44 = 1,76g
Theo PTPU: n,,, = n.,, => m,,, = 0,04.18 = 0,72g
N, =2n., = 2.0,04 = 0,08 9 (mol)
=>m, = 0,08.36,5 = 2,92 (gam)
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Ap dung dinh luat bdo toan khoi lugng:

mudi cacbonat T IIlHC] ) mmuf)'i clorua T IIlHZO L mCOZ

= M5 cacbonat T Mact — Mo —
=3,34+292-0,72-1,76
= 3,78¢
4.3 Hoa tan hodn toan 10g h6n hop kim loai (Zn, Fe) trong
dung dich HCI du thodt ra 2,241 H-, (dktc). C6 can dung dich sau

phan Ung thu dugc bao nhiéu gam mudi khan?
Hudng dan gidi:

PTPU: M + 2HCI — MCL, + H, 1

n, = 2,24/22,4 = 0,1 (mol)

Ny = 20y, = 2.0,1 = 0,2 (mol)

Ng;. = Ny = 0,2 (mol)

M6 = Mg ppe T M. = 10 +0,2.35,5 = 17,1 (gam)

m m

mu®i clorua CcO2
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4.4 Cho tUrttr 1 ludng khi CO di qua 6ng str dung m gam hOn
hop gom Fe, FeO, Fe,O, Fe,O, dun nong thu dugc 64 gam

Fe, khi di ra sau phan Ung cho qua dung dich Ca(OH), du
thu duoc 40 gam két tua. Tinh m?
Hudng dan gidi:
Khi di ra sau phan Ung gbm : CO du, CO,

CO, + Ca(OH), - fCO;! + H,0
0,4 mol 100 mo]
Ta 0: Negpiyy = N, = 0,4 mol
Theo dinh luat bdo toan khoi lugng:
Mo T My g5 = Mg T Mg,

m, .= M., + M., -Mm.,=64+44.0,4—-28.0,4=70,04 ( gam)
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4.5 Pun 132,8 gam hdn hop 3 ruou no don chirc vOi
H,SO,dac O 140°C thu duoc 111,2 gam hOn hop cdc ete,

trong dé cdc ete c6 s6 mol bang nhau. Tinh s6 mol mOi ete?
Hudng dan gidi:

RuUoQu ete + H,O

Pun hon hop 3 rugu dudc = 6 ete
Theo PLBTKL: m ,, =m_ + my,,=>m

ruQu

H20 — mru’c_m - Mg
=132,8 -111,2
= 21,6 (gam)

Tong sO mol ete = s6 mol H,O = 21,6/ 18 = 1,2 (mol)

SO mol mOi ete 1a: 1,2/6 = 0,2 (mol)




V. MOT SO BAI TAP VAN DUNG

01. Hoa tan 9,14 gam hop kim Cu, Mg, Al bang mOt luong vira
du dung dich HCI thu duoc 7,84 lit khi X (dktc) va 2,54 gam
chatran Y va dung dich Z. Loc bd chatran Y, c6 can can than
dung dich Z thu dugc luong mudi khan 1a

A. 31,45 gam. B. 33,99 gam. C. 19,025 gam. D. 56,3 gam.

02. Cho 15 gam hon hop 3 amin don chirc, bac mOt tac dung
vUa dU véi dung dich HCI 1,2 M thi thu dugc 18,504 gam mu0i.
Thé tich dung dich HCI phai diing 1a

A. 0,8 lit. B. 0,08 lit. C. 0,4 lit. D. 0,04 Iit.

03. TrOn 8,1 gam bOt Al vdi 48 gam bOt Fe203 roi cho ti€n
hanh phan Ung nhiét nhém trong di€u kién khong c6 khong khi,
két thiic thi nghiém luong chat ran thu duoc 1a

A. 61,5 gam. B. 56,1 gam. C. 65,1 gam. D. 51,6 gam.
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04. Hoa tan hoan toan 10,0 gam hon hop X gom hai kim loai
(dUng truGc H trong diy dién hoa) bang dung dich HC1 du thu
duogc 2,24 1it khi H-2 (dktc). Co can dung dich sau phan Ung thu
dugc lugng muoi khan 1a

A. 1,71 gam. B. 17,1 gam. C. 13,55 gam. D. 34,2 gam.

05. Nhiét phan hoan toan m gam hon hop X gdm CaCO3 va
Na2CO3 thu dugc 11,6 gam chat ran va 2,24 lit khi (dktc). Him
lugng % CaCO3 trong X la

A. 6,25%. B. 8,62%. C. 50,2%. D. 62,5%.

06. Cho 4,4 gam hon hop hai kim loai nhém IA & hai chu ky lién
tiép tac dung véi dung dich HCI du thu dugc 4,48 1it H2 (dktc) va
dung dich ch(fa m gam mu0i tan. Tén hai kim loai va khoi lugng
m la

A. 11 gam; Li va Na. B. 18,6 gam; Li va Na.

C. 18,6 gam; Na va K. D. 12,7 gam; Na va K.
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07. DOt chay hoan toan 18 gam FeS2 va cho toan b0 1uong SO2
vao 2 lit dung dich Ba(OH)2 0,125M. Khoi lugng mudi tao thanh
la

A. 57,40 gam. B. 56,35 gam. C. 59,17 gam. D.58,35 gam.

08. Hoa tan 33,75 gam mOt kim loai M trong dung dich HNO3
loang, du thu dugc 16,8 1it khi X (dktc) gdbm hai khi khong mau

héa nau trong khong khi c6 ti khoi hoi so v3i hidro bang 17,8.

a) Kim loai do la

A. Cu. B. Zn. C. Fe. D. Al.

b) Néu diing dung dich HNO3 2M va 1ay du 25% thi thé tich dung
dich canlay la

A. 3,15 lit. B. 3,00 lit. C. 3,35 lit. D. 3,45 lit.




09. Hoa tan hoan toan 15,9 gam hon hgp gbdm 3 kim loai Al, Mg
va Cu bang dung dich HNO3 thu dugc 6,72 lit khi NO va dung
dich X. Pem c6 can dung dich X thu dugc bao nhiéu gam mu0i
khan?

A. 77,1 gam. B. 71,7 gam. C. 17,7 gam. D. 53,1 gam.

10. Hoa tan hoan toan 2,81 gam hon hgp gdbm Fe203, MgO, ZnO
trong 500 ml axit H2SO4 0,1M (vira dU). Sau phdn Ung, hOn hop
muOi sunfat khan thu dugc khi ¢6 can dung dich c6 khoi lugng
la

A. 6,81 gam. B. 4,81 gam. C. 3,81 gam. D. 5,81 gam.




PHUONG PHAP BAO TOAN NGUYEN TO
I. Nguyén tac
Trong cac phdn Ung hoa hoc thong thuOng cac nguyén tO luén
duoc bao toan, di€u ndy cé nghia 1a tOng s6 mol nguyén
cla mOt nguyén tO bat ki trudc va sau phdn Ung luén bang
nhau

SO nguyeén tU clUa mOt nguyén tO cha trong phan tU ludn ludn
1a 1 sO nguyén duong. V4i 1 hgp chat cho trudc thi ti 1€ gilra
cac sO nguyeén tU cUa cac nguyén tO tuong Ung ludn ludn
khoéng doi.




Chuy:

- b€ ap dung t6t phuong phap nady, ta nén han ché viét phuong
trinh phdn Ung ma thay vao dé nén viét so d0 phan Ung (so doO
hop thirc, c6 chd ¥ hé s0), bi€u dién cac bién doi co ban cla
chat (nguyén t0) quan tam.

- Nén quy vé s mol nguyén tO (nguyén tU).

- D& bai thuong cho (hodc qua d{ kién bai toan sé tinh dugc) sO
mol cUa nguyén tO quan tdm - lugng chat (chi y hi€u suat
phdn Ung, néu cf).

- Chi 4p dung cho bai toan thong thuong, khong ap dung cho bai
toan hat nhan




I1. D@u hiéu

2.1 Dau hi€u chung

- Phuong phap nay ap dung cho c4c bai todn nhi€u phan Ung va
dé€ gidi nhanh ta chi can thi€t 1ap so d0 mOi quan hé gilta cac
chat

- SUr dung trong cac phan Ung dot chay hop chat

2.2 MOt sO bai toan thudng gap:

- D6t chay hop chat hitu co

- Bai toan cho 1 s0 liéu

- Bai toan chi lién quan dén su bién dobi cla 1 nguyén tO




I1L. Uu va nhuoc diém

3.1 Uu di€ém

+ Phuong phap bdo toan nguyén tO 1a phuong phap gidi nhanh, c6
nhi€u nét tuong dong v4&i phuong phap bao toan khoi 1ugng.

+ SO dung c6 hi€u qua trong cac bai tap trac nghiém khach quan
phét trién kha ning tu duy cho hoc sinh

+ Khi st dung phuong phap nay ta chi can 1ap s d0 phdn Ung dé
thay rd mOi quan hé vé ti 1& mol cla cic chat ma khong can viét
phuong trinh phan Ung

+ Dé két hop vGi cac phuong phap khac: thudng dugc dung nhu
mOt budc trong viéc gidi mOt bai todn gdm nhi€u budc.

3.2 Nhuoc di€ém: Phuong phap bdo toan nguyén t0 chi ap dung doi
vOi bai toan hon hop thong thudng, ddi vdi bai todn phéng xa thi
c6 sU tao thanh nguyén t0 méi, d6 hut khoi nén phuong phap
bdo toan nguyén t0 khong th€ 4p dung dugc




I1I. Quy trinh gidi
Bl1: viét cic PTPU xdyra
B2: xem xét khOi lugng cac chat trong hon hop trudc va sau

phdn Ung, tU d6 suy ra lugng bi€n dOi clla mOt nguyén tO
B3: - 4p dung dinh luat bdo toan nguyén tO d€ thiét lap
phuong trinh bdo toan cho tUng nguyén tO

- Két hop vdi cac phuong trinh dai s6 tim dugc tU cac dir
ki€n bai ra thi€t 1ap hé phuong trinh
B4: gidi cac hé phuong trinh thu dugc nghiém can tim




IV. Vi du ching minh
4.1 Diing CO d€ kht hon hop gém a mol FeO, b mol Fe,O,
thu duoc hon hop cht ran B gdm x mol Fe,O, du, y mol

Fe,O,, z mol FeO du, t mol Fe. Lap biéu thic lién hé gilta
ab,x,y,zt?

/7 X D

HUGONng dan giai:

A\ g A=

SO do phan Ung:
eO, Fe, 3) ( FeO, Fe,03, Fe;Oy, Fe )

Ap dung dinh luat bdo toan nguyén td cho nguyén tO Fe:
Nghiala:a+2b=2x+3y+z +t




4.2 POt chdy 0,46 gam hOp chat hitu co A thu duoc 448ml
CO, (dktc) va 0,54 gam H,O. xdc dinh CTPT chat A biét

dA/H, = 23
Hudng dan gidi:

POt chay A thu dugc CO, va H,O chat A cha C va H c6 thé

ch(ra Oxi, ta co:

0,448
m._ 224 .12=0,24gam

0,54 H —
. B .2=0,06gam

m = 0,46 — (0,24 + 0,06 ) = 0,16 gam




M&t khéc: M, = 23.dA/H, = 46

0i CTPT A 13 C.H.O. ta c6:
BOL & L G G 094.0,06.016

e vtz s B G e G 6

. CTPT A la: C,H,0

4.3 POt chdy hoan toan m gam hon hop X: C,H,, C.H,, C,H,,
C.H,, thi thu duoc 54,296 gam CO, va a gam H,O. Tinh a va
m?

Hudng dan gidi:
C,H,, C,H, C,H,, C.H, thuc diy dOng dang cla etilen. GOi
CT tOng quét cla cac hidrocacbon trén 1a C H,,




Phdn Ung dot chay: C H, + 0, — nCO,+ nH,O

Ta co: Ny, = Dy = 5 42496 =1,234mol

—2a=my,,= 1,234.18 = 22,212 gam
ap dung dinh luat bao toan %%E‘é‘

220025
12+ 2=17,276gam
My = Mecopy T Mygpgy = 44 18 ’

4.4 TUr 9,6 gam b0t lUu huynh c6 th€ diéu ché duoc bao nhiéu
lit dung dich H,SO, 2M ( H = 100% )




Hudng dan gidi:
So d6 phan Ung: S - H,SO,
Ap dung dinh luat bdo toan cho nguyén tq_)g

0,3 mol

I 15504 = nS(ban dau) = 32

vy thé tich H,S0, diéu ch& dugc 1a%>=0,15lit




BAI TAP AP DUNG

1) Cho m(g) hon hgp FeO, Fe,0,, Fe,O, tan vira hét trong V
(lit) dung dich H,SO, lodng thi thu dugc mét dung dich A. Chia
dung dich A 1am 2 phan bang nhau.

Phan 1: tac dung v6i dung dich NaOH du;, 1oc 1ay két tUa
nung néng trong khong khi dén khoi luong khong doi thu
duoc 8,8 gam chat ran.

Phan 2: lam mat mau vUa diing 100ml dung dich KMnO,
0,1M trong méi truong H,SO, loang du.

a) Viét cac phuong trinh héa hoc xay ra.

b) Tinhm, V (néu dung dich H,SO, ¢6 nOng d0 0,5M).




7 N
Huong dan:
Xem Fe,O, nhu hOn hgp FeO va Fe,O,
Vay hon hop xem nhu chi c6 FeO va Fe O, : sO mol 1an lugt
X,Y.
Co6 thé€ gidi theo phuong phap bdo toan nguyén to Fe.
( cac oxit ) =2 x 0,055 = 0,11 mol
(FeO) =
L] (Fe,0O,) =
Vay khoi lugng hon hop ddu: m= 2( 0,05 x 72 + )= 16,8
gam.
SO mol H,SO, = 0,1 + (3% 0,06)=0,28 mol. [ thétichV =
0,56 lit.




® Thidu 2

Hoa tan hoan toan hon hop gbm 0,27 gam b0t nhém va 2,04 gam
bot AlO, trong dung dich NaOH du thu dugc dung dich X.
Cho CO, du tac dung vGi dung dich X thu dugc két tla Y,

nung Y & nhiét dO cao dén khoi luong khong dobi thu duoc
chat ran Z. Biét hiéu suat cac phdn Ung déu dat 100%. Khoi
lugng cla Z 1a




® Thidu3
Pun néng hon hop bt gdbm 0,06 mol Al, 0,01 mol Fe,0,, 0,015
mol Fe,0, va 0,02 mol FeO mOt thGi gian. Hoa tan hoan toan

hon hop ran sau phan Ung bang dung dich HCI du, thu dugc
dung dich X. Thém NH, vao X cho dén du, 10c két tUa, dem
nung ngoai khong khi dén khoi luong khéng do6i thu dugc m
gam chat ran. Gia trj clla m 1a




® Thidu 4

® DOt chdy 6,72 gam bOt Fe trong khong khi thu dudgc hon hop
X gom FeO, Fe,0,, Fe,0,. D€ hoa tan X can dung vira hét 255
ml dung dich chfa HNO, 2M, thu dugc V lit khi NO, (san

pham kh(r duy nhat, do & dktc). Gié tri clla V 1a




® Thidub5
® LAy a mol NaOH hap thu hoan toan 2,64 gam khi CO,, thu

dugc ding 200 ml dung dich D. Trong dung dich D khéng con
NaOH va nOng d0 cUa ion CO,* 14 0,2 mol/l. a c6 gia tri 1a

Thidu 6

Hoa tan hoan toan hon hgp gdm x mol FeS, va y mol Cu,S vao
axit HNO, (vUa d0), thu dugc dung dich X (chi ch(a hai mudi
sunfat) va khi duy nhat NO. Ti sO cUa x/y 1a




® Thidu 7
® DOt chay hoan todn m gam hon hop X gobm CH,, C,H, va
C,H,, thu dugc 4,4 gam CO, va 2,52 gam H,0, m c6 gia tri 1a

® Thidu 8
POt chdy mOt hon hgp hidrocacbon X thu dugc 2,24 lit CO,
(dktc) va 2,7 gam H,O. Thé tich O, da tham gia phdn Ung chdy
(dkic) 12




® Thidu9

® Tién hanh crackinh & nhiét d0 cao 5,8 gam butan. Sau mOt
thdi gian thu dugc hon hgp khi X gobm CH,, C,H, C,H,, C,H,
va C,H,,. b6t chdy hoan toan X trong khi oxi du, rdi dan toan

b0 san pham sinh ra qua binh dung H,SO, dac. B0 ting khoi
luong cUa binh H,SO, dac la

® Thidu 10

® POt chdy hoan toan m gam hon hop hai ruou don chifc cing
diy dong dang can ding vUra dU V lit khi O, (dktc), thu dugc
10,08 lit CO, (dktc) va 12,6 gam H,O. Gia tri cUa V 1a




® Thidu 11

® DPun néng 7,6 gam hén hgp A gdbm C,H,, C,H, va H, trong
binh kin v&i xtc tac Ni thu dugc hon hgp khi B. D6t chdy
hoan toan hon hop B, dan san pham chay thu duoc 1an luot

qua binh 1 dung H,SO, dac, binh 2 dung Ca(OH), du thay
khOi lugng binh 1 ting 14,4 gam. Khoi luong ting 1én & binh
2 la

® Thidu 12

® POt chy hoan toan 0,1 mol andehit don chlic X can ding vUa
du 12,32 lit khi O, (dktc), thu dugc 17,6 gam CO.,. X 1a andehit
nao dudi day ?
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