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I. PHUONG PHAP GIAI
- Nguyén tic chung cua phuong phap 1a dya vao dinh luit bao toan nguyén té (BTNT); “ Trong
cdc phan tmg héa hoc thong thuong, cdc nguyén té luén dwgc bdo toan”
Diéu nay c6 nghia 1a: “Téng s mol nguyén tir ciia mot nguyén t6 X bat ky truée va sau phdn vmg
la luén bang nhau”
- Piém méu chét ciia phuong phép 1a phai xdc dinh dugc diing cac hop phan c6 chita nguyén t X
& trudc va sau phan Gng, 4p dung DLBT nguyén té voi X dé rit ra mbi quan hé giita cac hop
phan tir &6 dua ra két luan chinh.
II. CAC DANG BAI TAP THUONG GAP

Phuong phdp bao toan nguyén t6 ¢6 thé dp dung cho hau hét cic dang bai tap, dic biét 1a cdc
dang bai hdn hop nhiéu chét, xay ra nhidu bién dbi phirc tap. Dudi ddy 1a mét s6 dang bai tap dién
hinh.
Dang 1. Tir nhiéu chit ban dau tao thanh mét sdn phéim.
Tir dir kién dé bai — s6 mol clia nguyén t6 X trong cdc chat dau — téng s6 mol trong san pham
tao thanh — s6 mol san pham.

- Hon hop kim loai va oxit kim loai — hydroxit kim loai — oxit

r 0 ~ r
- Al va Al,O; + cdac oxit sat —ts hon hop ran — hydroxit — Al,O; + Fe,0O4

z nFe(dau)
2

o Dy, . =
= Ny o, (cubi) = 5 T Nyo, @ 5 Do, udi) =

Dang 2. Tir mot chét ban dau tao thanh hén hop nhiéu sin phim
Tir dit kién d& bai — tong s6 mol ban dau, s mol cta cic hop phan dd cho — s6 mol cua chit
can xéc dinh.

- Axit ¢6 tinh oxi héa (HNOs, H,SO, dic, néng) =245 Mubi + khi

= Nx@xin = DX @meéi) + Dxany (X: N hodc S)
- Khi CO, (hodc SO,) hép thu vao dung dich kiém:
CO, —» CO;” + HCO; SO, — SO;* + HSO;
= nCOz = ncof‘ + nHCO3' = nSOz = nsof‘ + ano;



- Tinh ludng tinh cua AI(OH);

Trudng hop 1 Trudng hop 2
AP —2 5 AI(OH); + [AI(OH),] [AI(OH),] - —X— AI(OH); + AI*
= ZHAP* = n[Al(OH)3]’ + nAl(OH)3 = zn[Al(OHm’ = nAl3+ + nAl(OH)3

~ Lo . 0 x A, L
- Hon hgp céc oxit kim loai + CO (H,) —L > hén hgp chat ran + CO, (H,0)
Theo dinh lut bao toan nguyén té véi O:
* Khi H = 100%: No (oxity = N0 (rhn) + Mhdn hop khi sau = 1O (rdn) + Nhdn hop khi truée

* Khi H < 100%:

' Mhan hop khi sau =~ Mhdn hop khi
No (oxity = No (r8n) + 16

- Bai todn cracking ankan:

Ankan X —<2eking o p30 hop Y
Mic dit c6 nhitng bién d6i héa hoc xay ra trong qua trinh cracking, va Y thudng 1a hdn hop phirc
tap (c6 thé c6 H,), do phan g cracking xay ra theo nhiéu hudng, voi hiu suat H < 100%.
Nhung ta chi quan tdm dén sy bao toan nguyén té dbi véi C, H tir &6 dé dang xdc dinh dugc tong

luong ctia 2 nguyén t6 nay.

chm :Z Nex)
Z Dy ey =Z Dyx)

Dang 3. Tir nhiéu chit ban dau tao thanh hén hop nhiéu sin pham

Thong thudng dé bai cho s mol ankan X —

Trong trudng hop nay khong can thiét phai tim chinh xdc s6 mol cua timg chét, ma chi quan tim
dén hé thite: Y Ny = Ny
Ttc 1a chi quan tim dén tong s mol ctia nguyén td trudc va sau phan ng. Néu biét an(dém
= Z Ny 5 Vangugce lai.
V6i dang ndy, d& bai thuong yéu cau thiét 1ap mot hé thirc dudi dang tong quat vé sé mol céc chét.
Dang 4. Bai todn diét chdy trong héa hitu co

’ 9 0
Xét bai dot chdy tong quat: C,H,O,N, + O, & CO, + H,O + N,

Nc = nCO7

Theo DLBT nguyén t6: < ny = 2. Ny o = Ngcnon,) = 2.nCOZ + Nyq - 2. n,,

xyYz

nn = 2. I’IN7



Phuong phdp bao toan khdi lugng nguyén té véi O duge st dung rat phd bién trong céc bai todn
héa hiru co.
* Chii y: Doi voi truong hop dot chdy hop chat hitu co chita Nito bang khong khi, lirong nito thu
duoc sau phan vng la: N\, (sauphaning) = Ty, (tir phan tmg dét chay) + Tl (tirkhong khi)
Pé ap dung tét phwong phap BTNT, cin chii § mot sé diém sau:
* Han ché viét phuong trinh phan img ma thay vao d6 nén viét so dd phan ung (so d6 hop
thirc, ¢6 chii y hé sb) biéu dién céc bién ddi co ban ciia cdc nguyén tb quan tim.
* P& bai thuong cho (hodc qua dit kién bai todn sé& tinh dugc) s6 mol ciia nguyén td quan tim,
tir d6 xac dinh dugc lugng (mol, khéi lugng) cla cac chét.
III. CAC VI DU

Vi du 1: Hoa tan hdn hop X g(‘A)m 0,2 mol Fe va 0,1 mol Fe,O; vao dung dich HCI du dugc dung
dich D. Cho dung dich D tac dung véi NaOH du thu duogc Kkét tua. Loc két tua, rira sach dem nung

trong khong khi dén khéi lugng khong doi thu duge m gam chét rén Y. Gid tri ciia m 12

A. 16,0. B. 30,4. C. 32,0. D. 48,0.
Giai:
. Fe FeCl , Fe(OH 0
Sodd: X —= > | _won JFe(OR; — 5 Y{Fe,0, }
Fe,O, FeCl, Fe(OH),

0,2
Theo BTNT véi Fe: nFe,Oxy, = HTF o0 = +0.1=02mol

= m=0,2.160=32,0 = Papan C

Vi du 2: PBun néng hon hop bot X g(‘A)m 0,06 mol Al, 0,01 mol Fe;0,4, 0,015 mol Fe,O5 va 0,02
mol FeO mot thoi gian. Hon hgp Y thu duge sau phan ing dugc hoa tan hoan toan vio dung dich
HCI du, thu duge dung dich Z. Thém NH; vao Z cho dén du, loc két tia T, dem nung ngoai

khong khi dén khoi lugng khong dbi thu duge m gam chat ran. Gia tri cia m 1a

A. 6,16. B. 6,40. C.778. D. 9.46
Gii:

Al

s AlCI, AI(OH), o

. ‘e, ; 0 Al O,

So db: X T2y H9 7 ) Fecl,— ¥ 51T | Fe(OH),—£ ] 23

Fenog ) B FejOk

B FeCl, Fe(OH), =
FeO

Theo BTNT véi AL n ., = % _ 0,03 mol



N 3Mreo,00

2 2
= m=n,, +0p o, =0,06.102+0,04.160=9,46 = Ddp 4n D

Theo BINT véi Fe: ) ny, , = +0p, o = 0,04 mol

Vi du 3: Dot chay 9,8 gam bot Fe trong khong khi thu duge hdn hop rin X gém FeO, Fe;0, va
Fe,0;. Bé hoa tan X cin dung vira hét 500ml dung dich HNO; 1,6M, thu dugc V lit khi NO (san
pham khir duy nhit, do & dktc). Gid tri ciia V 1a

A. 6,16. B. 10,08. C. 11,76. D. 14,0.
Giai:

So d6 phan tng : Fe 0.y X +HNO, Fe(NO;), +NO T

Theo BNTN vdi Fe: np, o, = nre = 0,175mol
Theo BNTN v6i N: nyo= Nyyo, — 3Ngo,), = 0,5.1,6 —3.0,175 = 0,275 mol

= V=0,275.22,4=6,16 = Dap an A
Vi du 4: Liy a mol NaOH hap thy hoan toan 2,64 gam khi CO,, thu duogc diing 200ml dung dich

X. Trong dung dich X khong con NaOH va ndng d6 ctia ion CO3~ 12 0,2M. a c6 gid tri 14 :

A. 0,06. B. 0,08. C. 0,10. D. 0,12.
Giai:
So dd phan tng :
CO, + NaOH — Na,CO; + NaHCO;
_ 2,64

Theo BNTN v6i C @ Ny,uco, =Nco, ~Nyco, = - 0,2.0,2=0,02mol

Theo BNTN véi Na: a =21y, o +Nygco, = 2 0,04 +0,02=0,1 = Dip an C

Vi du 5: Hoa tan hoan toan hdn hop g(‘Sm x mol FeS, va y mol Cu,S vao axit HNOj; (vtura dua), thu
duoc dung dich X (chi chira hai mudi sunfat) va khi duy nhat NO. Ti s6 x/y 1a

A. 6/5. B. 2/1. C. 1/2. D. 5/6.
Giai:
X chi chtra 2 mudi sunfat, khi NO 1a duy nhat = S da chuyén hét thanh SO~

. |2FeS, — Fe,(SO,); ; Cu,S— 2CuSO,
So d6 bién doi:
X 0,5x y 2y

Theo BTNT véi S: 2x +y=3.0,5x + 2y = 0,5x =y = x/ly=2/1 = DPdpan B



Vi du 6: bét chdy hoan toan m gam hon hop X gém C;Hg, C4Hg, CsH;y va C¢Hg thu duoc 7,92
gam CO, va 2,7 gam H,O, m c6 gié tri la

A. 2,82. B. 2,67. C.2,46. D. 2,31.
Giai:

A 0 CO
So db phan tng: X {CsHy, CsHy, CsHy, CoHg) —10 {H -
2

7,92 2,7

Theo BINT v6i C vaH: m = m.+ my= x12+ =2,46= bédp an C

Vidu 7: Tién hanh cracking ¢ nhiét d§ cao 5,8 gam butan. Sau mét thoi gian thu dugc hén hop
khi X gdm CH,, C,Hg, C,H,, C3Hg va C4H . D6t chdy hoan toan X trong khi oxi du, rdi dan toan
bo san phém sinh ra qua binh dung H,SO, dic. D tang khdi luong cua binh H,SO, dic 1a

A. 9,0 gam. B. 4,5 gam. C. 18,0 gam. D. 13,5 gam.

Giai:

So db phan img : C,;H,)—dkine ¢ *0" 1,0
Khdi lugng binh H,SO, dic tang 1én 1a khdi lugng ciia H,O bi hép thy

10n
ﬂzs.s’g =0,5mol
2 58

Theo BTNT v6i H: ny, o = HTH -

= Ny, =05.18=9,0gam = DPdp an A

Vidu 8: bét chdy hoan toan 0,1 mol andehit don chtic X cn dung vura du 12,32 1it khi O, (dktc),
thu dugc 17,6 gam CO,, X la andehit nao dudi day?

A. CH=C-CH,-CHO. B. CH;-CH,-CH,-CHO.
C. CH,=CH-CH,-CHO. D. CH,=C=CH-CHO.
Giai:

n, = 0,55 mol; Neo = 0,4 mol

Nhan xét: X 1a andehit don chic = ngx, = nx = 0,1 mol
Theo PLBT nguyén t6 v6i O :

Ny o= Nogo) =0x+2Ng - 2N =0,1+2.0,55-2.0,4 = 0,4 mol

n,,=n,, =0,4mol
Nhan thdy: } — X 1a CH; - CH, - CH, - CHO = Dip 4n B



Vi du 9: X 1a mét ancol no, mach ho. bét chdy hoan toan 0,05 mol X can 5,6 gam oxi, thu dugc
hoi nuée va 6,6 gam CO,. Cong thirc cta X 1a

A. C,H4(OH), B. C;H,OH. C. C;H¢(OH), D. C3Hs5(OH);
Giai:
n, = 0,175mol; Ne, = 0,15mol
So db chdy: X + 0, — CO, + H,0
ViXlaancol no, manh h6= ny, =ny +n., =0,05+0,15=0,2 mol
Theo DLBT nguyén t6 v6i O :
Nox) = 2nC02 +0y o= 2n02 =2.0,15+0,2-2.0,175 = 0,15mol

N, =3n

Nhan thiy * = X 1a C;H5(OH); = Ddp 4n D
Noy, = 3ny

Vi du 10: D6t chdy hoan toan m gam mot amin don chirc X bang lugng khéng khi vira du thu
dugc 1,76 gam CO»; 1,26 gam H,O va V lit N, (dktc). Gia thiét khong khi chi gf")m N, Va O,

trong d6 oxi chiém 20% vé thé tich. Cong thirc phan tir ciia X va thé tich V 1an luot 1a

A. X1a C;HsNH, ; V =6,72 1it. B. X 1a C;H;NH; ; V = 6,944 1it.
C.X1a GH;NH; ; V =6,72 lit. D. X 1a C;HsNH; ; V = 6,944 1it.
Giai:

Neg, = 0,04 mol; Ny, = 0,07 mol

, 0,072 7
Nhan thiy: 28 = 22 = L X 13 C,H,NH,
n. 004 2
So db chay: 2C,HsNH, + O, = 4CO, + 7TH,0 + N,
, 0,02
Theo DLBT nguyén t véi Ni 0y phan ine 61 chiy) = HTX == =0,01mol
, n 0,07
Theo DLBT nguyén t0 v6i O: n, + ';20 =0,04 + =0,075mol

= l'lN2 (tir khong khi) = 4-1’102 =4.0,075=0,3 mol

= Z Ny (thu dwge) = Tl (tir phan tmg dét chay) T I, (tir khong kh)= 0,01 +0,3 =0,31 mol

= V=224.0,31=6,944lit = Dbéap an D



IV. BAI TAP TU LUYEN

Cau 1 : Hon hop chit rin X g(“)m 0,1 mol Fe,O5 va 0,1 mol Fe;O,4. Hoa tan hoan toan X béng
dung dich HCI du, thu duoc dung dich Y. Cho NaOH du vao Y, thu dugc két tia Z. Loc 1dy két
tda, rira sach roi dem nung trong khong khi dén khéi lwong khong di thi thu dwoc chét rén c6
khoi luong 12

A. 32,0 gam. B. 16,0 gam. C. 39,2 gam. D. 40,0 gam.
Cau 2 : Cho 4,48 lit khi CO (¢ dktc) tir tir di qua 6ng sir nung néng dung 8 gam mt oxit sat dén
khi phan (g xay ra hoan toan. Khi thu dugc sau phan tmg c6 ti khdi so véi hidro bang 20. Cong
thirc ctia oxit sat va phan trim thé tich ciia khi CO, trong hdn hop khi sau phan tng lan luot 1a:

A. FeO; 75%. B. Fe,03; 75%. C. Fe,0s; 65%. D. Fe;04; 75%.
Cau 3 : Hon hop A gom etan, etilen, axetilen va butadien-1,3. D6t chay hét m gam hdn hop A.
Cho san pham chdy héap thu vao dung dich nudc voi du, thu dugc 100 gam két tia va khoi lugng
dung dich nuéc vbi sau phan tng giam 39,8 gam. Tri s6 ctia m la

A. 13,8 gam. B. 37,4 gam. C. 58,75 gam. D. 60,2 gam.
Cau 4 : Hoa tan hoan toan hdon hop g(“)m 0,12 mol FeS, va a mol Cu,S vao axit HNO; (vira du),
thu dugc dung dich X (chi chira hai mudi sunfat) va khi duy nhét NO. Gi4 tri cuam la

A. 0,06. B. 0,04. C.0,12. D. 0,075.
Cau 5 : Dt chay hoan toan mot thé tich khi thién nhién gdm metan, etan, propan bang oxi khong
khi (trong khong khi, oxi chiém 20% thé tich), thu dugc 7,84 1it khi CO, (& dktc) va 9,9 gam
nude. Thé tich khong khi (& dktc) nho nhit can ding dé dot chdy hoan toan lwong khi thién nhién
trén la

A. 70,0 lit B. 78,4 lit. C. 84,0 lit. D. 56,0 lit.
Cau 6 : Dan V lit (6 dktc) hdn hgp X gdm axetilen va hidro di qua ng sir dung bot niken nung
néng, thu dugc khi Y. Dan Y vao lugng du AgNO; (hoiic Ag,0) trong dung dich NH; thu duoc
12 gam két tiia. Khi di ra khoi dung dich phan ting vira dii v6i 16 gam brom va con lai khi Z. D6t
chdy hoan toan khi Z thu dugc 2,24 1it khi CO, (¢ dktc) va 4,5 gam nudc. Gia tri cia V bﬁng

A.5,6. B. 13,44. C.11,2. D. 8,96.

Céu 7: Hoa tan hoan toan 0,3 mol hon hop gf")m Al va Al,C; vao dung dich KOH (du), thu duoc
x mol hén hop khi va dung dich X. Suc khi CO, (du) vao dung dich X, lugng két tua thu duoc 1a
46,8 gam. Gia tri ciia x 1a

A. 0,55. B. 0,60. C. 0,40. D. 0,45.



Céau 8 : Hoa tan hoan toan m gam oxit Fe,O, br:ing dung dich H,SO, dac néng vira du, cé chita
0,075 mol H,SO;, thu dugc z gam mubi va thodt ra 168ml khi SO, (san phiam khir duy nhét, do &
dktc). Oxit Fe, Oy 1a
A. FeO. B. Fe,04 C. Fe;0, D. FeO hoac Fe;0,
Cau 9: Hoa tan hoan toan hdn hop gém 0,27 gam bot nhém va 2,04 gam bot Al,O; trong dung
dich NaOH du thu dugc dung dich X. Cho CO, du tac dung véi dung dich X thu dugc két tua Y,
nung Y & nhiét d9 cao dén khdi lugng khong doi thu dwoc chit ran Z. Biét higu suit cdc phan tng
déu dat 100%. Khdi lwong cia Z 1a
A. 2,04 gam B. 2,31 gam. C. 3,06 gam. D. 2,55 gam.
Cau 10 : Bun néng 7,6 gam hon hop A g(‘”)m C,H,, C,H, va H, trong binh kin véi xic tadc Ni thu
dugc hdn hop khi B. Dot chiy hoan toan hdn hop B, din san phdm chéy thu dugc 1an lugt qua
binh 1 dung H,SO, dic, binh 2 dung Ca(OH), du thiy khdi luong binh 1 ting 14,4 gam. Khi
Iwgng tang 1€n & binh 2 1a
A. 6,0 gam B. 9,6 gam. C. 35,2 gam. D. 22,0 gam.
Cau 11 : B4t chdy hoan toan m gam hdn hop hai ancol don chirc cing diy dong déng ding vira
du V lit khi O, (dktc), thu duoc 10,08 lit CO, (dktc) va 12,6 gam H,O. Gid tri cua V la
A. 17,92 1it. B. 4,48 lit. C. 15,12 1it. D. 25,76 lit.
Cau 12 : bbt chay mot hdn hop hidrocacbon X thu dugc 2,24 lit CO, (dktc) va 2,7 gam H,0.
Thé tich O, dd tham gia phan tng chéy (dktc) 1a
A. 2,80 lit B. 3,92 lit. C. 4,48 1it. D. 5,60 lit.
Cau 13 : Dung dich X gdm Na,COs, K,COs, NaHCO;. Chia X thanh hai phan bang nhau :
- Phan 1: tic dung voi nudc voi trong du duge 20 gam két taa.
- Phan 2: téc dung v6i dung dich HCI du dugc V lit khi CO, (dktc). Gid tri cua V la:
A.2.24. B. 4,48. C.6,72. D. 3,36.
Cau 14 : Chia hdn hop gom : C3H,, C,H,, C,H, thanh 2 phan bang nhau:
- D6t chay phan 1 thu duoc 2,24 lit khi CO, (dktc).
- Hidro hod phan 2 rdi dbt chdy hét san pham thi thé tich CO, (dktc) thu dugc 1a:
A. 2,24 lit. B. 1,12 1it. C. 3,36 lit. D. 4,48 lit.
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