Pinh luit bio toan nguyén t6- Bui Thi Ha bién soan

‘ Tén Chuyén Pé: PINH LUAT BAO TOAN NGUYEN TO
Phan A: Li Thuyét
A. PHUONG PHAP

1. No6i dung dinh luat:
“Tong s0 mol nguyén tir cua mot nguyén t6 X bat ky trudc va sau phan Gmg 13 ludn bang nhau”.
> Diém méu chét ciia phuong phap 13 phai xac dinh duoc dung cac hop phan c6 chira nguyén t6 X ¢

trudc va sau phan Gng, ap dung PLBT nguyén t6 v6i X dé rat ra mbi quan hé giita cac hop phan tir d6

dua ra két luan chinh.
2. Pham vi sir dung

1. Bio toan nguyén t6 trong 1 chit

n =n,_  %(s& nguy2n t cfia chit: @)

Taco: e

Vi dus TrongFeO,: - ™= n_ =3n_, ;- T~ n, =4n_,

2. Bio toan nguyén t6 cho 1 phan ing

Téng s6 mol nguyén tir cia mot nguyén td trude va sau phan Gmg ludn bang nhau
Vi du: Al + HNO, - AI(NO,),+N,01+H,0

BTNT . Al BTNT.N

- Ny=Nyyo,); = MNuvo,=3Nu(no,), 2Ny0

3. Bio toan nguyén t6 cho hén hop nhiéu chét phén ing

Fe _[AINO,), _[NO
Vidu I: oyt NG "‘H{cmwogbﬂ { N0
=TS N, = — TS N, =N
=S Mo, =300, * Neynoy, * Mo * Mo
F&5, 0. |Fel(so,),
Vi du 2: { cus™ {Cmd B
_ENTS . 2n  + L Zmp&[smg * Moo,

4. Bao toan nguyén t6 cho toan bd qua trinh phan Gng (BTNT dau—cudi)

'FeCl 'Fe(OH) ]
F O—‘-—Hl:l—d—i ‘| 2_+_NEI:H_:|_i 2——t——iF O
T FeCl, Fe(OH),  F@i 1%
Vidu I: ' '
__ BTNT.Fe (&L cugi)_, mF 5 :an N
= Bz
Fe
( FeO
FED _ 'i:D—a _ |‘|_MD:_i FG:ND3}3
Fe0, Fe,0,
| Fe,0;

BTNT.Fe (8 cusi) _
- - — Ny "‘znrazog =Meano.),
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Chuy:

+ Han ché viét phurong trinh phdn (rng ma viét so d6 phan ng biéu dién sy bién ddi ctia nguyén t6 dang can
quan tam

+ Tur s06 mol cua nguyén t6 chiing ta quan tdm s& tinh ra dugc s6 mol cua céc chat

+S6 mol nguyén té trong hop chét bang sb nguyén tir ctia nguyén t6 d6 trong hop chét nhan véi sé mol hop
chat chira nguyén t6 d6

Gia sir ta co hop chat A,B, ¢6 s6 mol 13 a (mol).

{n;‘ = ax (mol)

i K A K \ < 5. |ng =ay(mol)
Khi d6 s6 mol nguyén t6 A va B trong hop chat la: -

Phan B: Bai Tap Pwoc Phin Dang

Dang 1. Tir nhiéu chat ban dau tao thanh mét san pham.

A. Phwong phap:

Tu dir kién dé€ bai — s6 mol ctia nguyén t0 X trong cac chat dau — tong s6 mol trong san pham tao
thanh — s0 mol san pham.

Thudng 4p dung véi mot s6 bai toan sau
- Hon hop kim loai va oxide kim loai — Hydroxide kim loai — oxide

~ Al va AlLOs + cac oxide sét £’ hdn hop rén — hydroxide — AlLO; + Fe,0s
B. Vi du minh hoa:

Vi du 1: Hoa tan hén hop X gom 0,2 mol Fe va 0,1 mol Fe,Os vao dung dich HC1 du duoc dung dich D.
Cho dung dich D tac dung véi NaOH du thu duoc két tia. Loc két tua, rira sach dem nung trong

khong khi dén khéi lugng khong d6i thu dwoc m gam chét ran Y. Tinh gia tri cia m

Hudng dan giai

Fe FeCl FelOH, | ,o
A. HCI 2l NaOH 21t [Fe.O.!
S(Y dO. X [Fezo:j . Fecl3] . Fe(OH)3 R Y[ 23]
7 nFe _0’2 —
Theo BTNT vo6i Fe: Mg, 0,(v)= > + Np, o, (x)= +0,1=0,2mol

~ my=02.160 = 32 (g)

Vi du 2: Hoa tan 10 gam hdn hop bot Fe va FeO bang mot luong dung dich HCl vira du thy thoat ra 1,2395
lit khi (dke). Dung dich thu dugc cho tac dung v6i dung dich NaOH du, loc lay ket tua tach ra dem nung
trong khong khi dén luong khong doi thu dugc chat ran nang m gam. Tim gi tri cua m

Huwéng dan giai
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Ee +HClI FeCl, |_+NaOH Fe(OH), |+0..t Fe,O;
FeO

.. n
Ta co: =1,2395
H, 24.79 0,05mol

Fe + ZHCI g FCC12 + Hz

0,05 «— 0,05

mge = 0,05.56 =2,8g — mpo=10-2,8=7,2¢g

Nreo = 7,2 : 72 =0,1 mol

Ng, Ngo 0,05 0,1

- = +
2 2 2 2

Theo BTNT vé1 Fe: Nge o= =0,075 mol

—m=0,075x 160 =12¢g

Bai tap giai chi tiét

Cau 1: Pun néng hon hop bot X gém 0,06 mol Al, 0,01 mol Fe;04, 0,015 mol Fe,O; va 0,02 mol FeO
mot thoi gian. Hon hop Y thu duoc sau phan ing duoc hoa tan hoan toan vao dung dich HCI du, thu duogc
dung dich Z. Thém NH; vao Z cho dén du, loc két tia T, dem nung ngoai khong khi dén khéi lwong kho

ng d6i thu duge m gam chat ran. Gid tri cia m 132

Huwéng din gii

Al

AlCI Al(OH )
Fe,0,]| o > > o Al,O
So do: X ® 4ty HCl 7 |FeCl,) NH31T! Fe(OH|,t 273
Fe,0; - - - - Fe,O,

FeO FeCl, Fe(OH ),

n
Theo BTNT véi Al: Ny 0, = 7‘" =0,03 mol

Ng, n 3 Nge 0,(x)

2

Theo BTNT vo6i Fe: Mg 0,(v)= + Ng, 0,(x)=0,04mol

— M= Npeo, *Na,0,=60,06.102 + 0,04.160 = 9,46 (g)

Cau 2: Hon hop chét ran X gém 0,1 mol Fe,O; va 0,1 mol Fe;0,4. Hoa tan hoan toan X béng dung dich
HCl du, thu duoc dung dich Y. Cho NaOH du véao Y, thu duoc két tia Z. Loc 13y két ta, rira sach roi

dem nung trong khong khi dén khéi lugng khong d6i thi thu dugc chat ran c6 khéi luong 1a

Huwdng dan giai

. Fe,O, FeCl FelOH, | o
A. HCI 2| NaOH Z 21t | Fe.O.!
S0 do: X Fe304l ) Y[FeClE,] | Fe(oH),|~ 1727
. 3n,, 3.0,1
Theo BTNT véi Fe: nFeZOE=%4<X’ + o)== +0,1=0,25 mol

~ m=0,25.160 = 40 (g)
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Cau 3: Cho hon hop gém 0,3 mol Fe, 0,15 mol Fe203 va 0,1 mol Fe304 tac dung vira du véi dung dich
H2S04 loang thu dugc dung dich A. Cho dung dich A tac dung véi dung dich NaOH du, loc két tia dem
nung trong khong khi dén khéi luong khong ddi thu duoc m gam chit ran C. Gia tri ctia m 1a:

A. 70. B. 72. C. 65. D. 75.

Huéng din giai:

fe
03 rmol - .
L FesO Fe(OH), .
: — D, A P _eha0Hd P - 2= —Fe0
i Fe,(SO,), Fe(OH),  F¥@ 2

015 mol

g

0,1 mol

BTNT.Fe (BL—-oud) | —
—————— i 2r-IFE_,u::.3 (o) — N, + Er-iFE_,Dlg (8L} + BHFEgD;

~0,3+2015+301
= M, sy = 5

=045mol - m=72gam — § p_.nB

Céu 4: Hoa tan hoan toan hdn hop gom 0,27 gam bot nhém va 2,04 gam bot AlL,Os trong dung dich
NaOH du thu dugc dung dich X. Cho CO; du tac dung v6i dung dich X thu duoc kéttoa Y, nung Y &

nhiét 6 cao dén khoi lugng khong ddi thu dugc chat ran Z. Biét hiéu suét cac phéan Gng déu dat 100%.

Khéi luong cia Z 1a

Huwéng din giai

. Al [ | o
So dd: X [Alz 3 NaOH di x | NaAlO,| COEdu’lYLAl(OH)sji 7 |AlL O,
my 0,27 Mp0, 2,04
P _9:27 01 mol, nye 2202204 _ 55 o,
=57 =7 oL Tae. =00 T 102 e
n
Theo BINT v Al: Ny, = 450 4 ny =22 +0,02=0,025 mol

— my =0,025.102 = 2,55 (g)

Cau 5: Cho 1,56 gam hdn hop gdbm Al va ALO; phan tmg hét voi dung dich HCI (du), thu dugc V lit khi H
» (dke) va dung dich X. Nho tir tir dung dich NH; dén du vao dung dich X thu duoc két tia, loc hét lugng két
ta, nung dén khéi lugng khong doi thu duge 2,04 gam chit ran. Gia trj cua V 1a

Hwéng din gidi
+HCI d
1,56 gam ¢ - ¢
Al, 03

I8

Céu 6: Dung dich X gdm Na,COs;, K,COs, NaHCO:;. Chia X thanh hai phan bang nhau :

- Phan 1: tac dung véi nude voi trong du duoc 20 gam két tia.
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- Phén 2: tac dung véi dung dich HCI du dugce V lit khi CO, (dkte). Gia tri cua V la:

Hudéng dan giai
BTNT.C BTNT.C
— Phan1l: - n — Phan2: -

) n =n 0 .
coritv =0.2mol’ co, C0OX¥=0,2 mol — V=22,4.0,2=4,48lit

_ _20
=Neaco,™ 100
b

Céu 7: Cho 7,68 gam hdn hop X gom FeO, Fe;0, va Fe,0; tac dung vira du v6i 260 ml dung dich HC1 1M
thu duoc dung dich Y. Cho Y tac dung v6i dung dich NaOH du, loc 14y két tia dem nung trong khong khi
dén khéi luong khong ddi duge m gam chat rin. m c6 gia trj 13

Huwéng din giai
BTNT.O

2
—~ m,,, =7,68- 16.013=56gam— n_,, =0,1mol

FelX )

Moy
DTS =2 =0,05 Mol — M=1600,05 =8 gam

Dang 2. Tir mt hodc nhiéu chit ban dau tao thanh hén hop nhiéu sin phim

A. Phwong phap:

Tu dir kién d€ bai — tong s6 mol ban dau, s6 mol cua cac hgp phan da cho — s6 mol cua chat can

xac dinh

Thudng ap dung cho mdt s6 bai toan nhur:

- Acid c6 tinh oxi hod ( HNO;, H,S0; dac) +Kimloai nyi + Khi
— Ny (acid) = Mx (musi T Mx (kni) (X 0 N hodc S)

- Khi CO; (hodc SO,) hip thu vao dung dich kiém

- Tinh ludng tinh cua AI(OH);
_ Hdn hop c4c oxide kim loai + CO (H,) T hén hop rin + CO; (H,0)
- Bai toan crackinh alkane

Alkane X ¢ ac;kinh Hon hop Y

Z Neiy)= Z Nex)

Thong thudng dé bai cho s6 mol alkane X —
Z nH(Y):Z nH(X)

B. Vi du minh hoa:

Vi du 1: D6t chay 9,8 gam bot Fe trong khong khi thu dugc hdn hop rin X gdm FeO, Fe;0,4 va Fe,0s.
Pé hoa tan X can dung vira hét 500ml dung dich HNO; 1,6M, thu duoc V lit khi NO (san pham khtr
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duy nhat, do ¢ dkc). Tinh gia tri ciia V

Huwéng din giai
nre = 9,8 :56 =0,175 mol, Nyno,=::,0,5.1,6 = 0,8 mol

So d6 phan tng: Fe +0,,t" x *HNO; pe(NoO,), + NO?T

Theo BNTN voi Fe: Mg, (yo,),=n, = 0,175 mol

Theo BNTN v6i N: Mino,—n+3n,. 0, — Tvo = 0,8 — 3. 0,175 = 0,275 mol

— V=0,275. 24,79 = 6,81725 lit

Vidu 2: Cho 4,958 lit khi CO (dkc) phan ting v6i 8 gam mot oxide kim loai, sau khi phan trng hoan toan, thu
duoc m gam kim loai va hdn hop khi co ti khdi so voi Ha 1a 20. Gid tri cia m 1a

i Huéng din giai ’
- Sau phan img hoan toan thu dugc hon hop khi va kim loai nén oxide kim loai phan ung hét, khi CO con
du.
- Goi cong thirc hoa hoc cua oxide kim loai 1a MO,.
ho= 4,958
€0 24,79

=0,2(mol);

yCO +M O, —— xM +yCO,

d,. =20 _
— Hon hop khi sau phan tng gdm CO va CO,. Co H _, M=220=40(g/ mol)
N, 44-40 1
n, 40-28 3

— Ap dung so d6 duong chéo ta c6
—Goi x 1a mol cua CO thi 3x 1a mol cua CO,,
- Bao toan nguyén t6 C ta co:

[ Ncors) =0,05(nol)

n
N, =0,13(mol) =n

co(w) — Mooy + n.:.;:.E «— 0,2=X+3x— x=0,05mol)—

CO(pd)
: M. ..+m .. =m, +m.. — m,, =0,1528+8- 01544 = m
- Bao toan khoi lugng ~ “O'Pel e KL O, KL 3, 6(gam)

Bai tAp giai chi tiét

Cau 1: D6t chay a gam bot Fe trong khong khi thu dugc 13,36 gam hdn hop rin X gdom Fe, FeO, Fe;0O
4 va Fe,0s. Hoa tan X trong dung dich HNO; du, thu dugc 1,4874 lit khi NO (san pham khir duy nhét,

do ¢ dkc) va dung dich X. C6 can dung dich X thu dugc m gam mudi khan. Tim gia tri cia a va m?

Hwéng din giai

11,4874

o= 75 =0,06(mol );

So db phan tng: Fe +0,,t° Fe, FeO, Fe;0,4, Fe,O;+ HNO; —» Fe(NOs); + NO + H,O
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Goi x 1a s6 mol ctiia Fe(NOs);
Ap dung dinh luat bao toan nguyén td N, ta co:

NENO =ny+3n,4, = (0,06 + 3x) mol
\ A i..n
Dua vao so do ta thay: Hzozl;%n”ox:%,f0,06+3x}:(1,5x+0,03)¢ mol

Mat khac ADDLBTKL: My, +Myyo =Mg,(yo,), FMyoTMy o
—11,36 + (0,06 + 3x).63 =242x +0,06.30 + (1,5x + 0,03).18
—-x=0,16 mol > m= mFe(NO3)3=Z, 242.0,16=38,72 g

Theo BNTN vo6i Fe: Ng(no,),=n, = 0,16 mol

3= g

a=mMmp = Np. 56 =0,16.56=8,96 g

Céu 2: Dot chay hoan toan m gam hdn hop X gdm CsHs, CsHs, CsHip va CeHs thu dugc 7,92 gam

CO, va2,7 gam H,O, m c6 gia tri la

Huwéng din giai
_7,92 =0,15mol

2.7
Mo, ™y BET)

18

=0,18mol ; ny ,

‘ o[co
So db phan tmg: X |C5Hy; C, H; CoH g CoHg| ¥ 020t b o
- 2

Theo BNTN véiCva H: m=m¢ + myg =0,18.12 +0,15.2.1 =2,46 gam

Céu 3: Tién hanh cracking & nhiét do cao 5,8 gam butan (CsH o). Sau mot thoi gian thu duoc hdn hop
khi X gébm CH, , C;Hs, CHa, CsHe va CoH,o. D6t chay hoan toan X trong khi oxygen du, roi dan toan bo

san pham sinh ra qua binh dung H,SO, dic. Do ting khdi lugng ctia binh H,SO, dic 1a

Hwéng din giai

H,, crackinh x +0,,t’ Co,

So dd phan tng: C4 H.0
- 2

Khéi luong ctia binh H,SO, dic ting 1én 1a khdi luong cia H,O bi hap thu

Ne oy, = 55,88 =0,1mol — ny(c,y,=10.0,1=1mol
n
Theo BNTN v6i H: nHZO:7H=% =0,5 mol

— my ,=0,5.18=9gam

Cau 4: Hap thy hoan toan 2,479 lit (dkc) CO, vao 100ml dung dich gom K,COs 0,2 M va KOH x mol/lit.
Sau khi phan rng x4y ra hoan toan thu dugc dung dich Y. Cho toan bd Y tac dung véi dung dich BaCl, du
duogc 11,82 gam két tia. Gia tri X la:
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Huwéng dan giai

2,479 _ _
ncozzmzo,l(mol); ”chog—0:1-0’2—0>02m01

Cho toan bd Y tac dung véi dung dich BaCl, du dugce 11,82 gam Kkét tha

11,82

—MNpgco,= 197

=0,06(mol );

Ngor=0,1.xmol

Ta dat _ I
Ngpeco,(v)= Y Mo

Theo BLBT nguyén t6 C ta co: Ne(co,) ¥ Ne(k,co,)=Ne(k,co,dar) T Ne(krco,)
Hay 0,1 + 0,02 = 0,06 + y — y = 0,06 mol

Theo DLBT nguyén t6 C ta co: Nk (k,co,bandau) T Mk (kHCO,) = MK (K,C0,ddv) T MK (KHCO,)

Hay 2.0,02+0,1.x=2.0,06+ty —-x=14

Cau 5: Cho hon hop 0,15 mol CuFeS, va 0,09 mol Cu,FeS, tac dung v6i dung dich HNO; du thu dugce
dung dich X va hon hop khi Y gdm NO va NO,. Thém BaCl, du vao dung dich X thu dugc m gam két tia.
Mit khéac, néu thém Ba(OH), du vao dung dich X, 14y két tia nung trong khong khi t6i khoi lwong khong
ddi duogc x gam chét ran. Gia tri ctam va x 1a :

A.111,84 va 157,44 B.112,84 va 157,44

C.111,84 va 167,44 D.112,84 va 167,44

Huwéng din gidi:

'Fe(OH), 'Fe,0,
KQtfia! CuOH), — 5, X gam { CuO
|BaSO, Bax0,
_BINTFe oo, = Neres, ;ntu?Fﬁ? :0,15;(},[}9 _012nmol

_ENTE =Ng s, + 2N r, =0,15+2.0,09 =0,33 ol

— s Ny, =2Nges, + 2N s, =2.0,15+2.0,09=0,48 ol
'm=m,, =233.048=11184gam

T IX =My, + Mg + Mus, =160.012+80,0,33+233.0,48 =157, 44 gam

— Ddp dan D

Céu 6: Hoa tan hoan toan hdn hop gdm y mol FeS, va 4 gam Cu,S vao HNO; vira da thu duge dung dich Y
chi chtra hai mubi sulfate va hon hop khi Z gdm NO, va NO c6 ti 1é mol 1a 1 : 3. Gia tri cia x 1a:

A. 0,4 gam B. 6 gam C. 8 gam D. 2 gam

Huéng din giai
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FeS, :xmol .
21X o, |Fex(S0,);
4 - = +NO+H.O
CuS: — =0,025mol Cus0O,
. 160 '
n
— LS, nFEz[ED_':'s = F;z :DJSK rn:)lf

_ENL o =2n. =20,025=0,05m0)
— T 2N, + N =30, o0, + ey, — 2X+0,025=3.0,5x+ 0,05
— X=0,05mol — y=1200,05=6gam— § ,p.nB

Céu 7: Cho hon hop X gom x mol FeS2 va 0,045 mol Cu2S tac dung vira dit v6i dung dich HNO3 lodng,
dun noéng, thu duoc dung dich chi chira mubi sulfate ctia cac kim loai va giai phong khi NO duy nhat.

Gia tri cua x la:

A. 0,060 B. 0,045 C. 0,090 D. 0,180

Huwéng dan giai
P&, ixmol g, [P0 oo

| Cu,S: 0,045 N0l | Cuso,
Fes(Sg)y

n mol
BTMT.Fe Ry . BTNT .Cu — =
— — =N T —D,SX rm; - = = nl:ug:)_. _2rI|:U25 _Qm

RS a0, =30 o, + N, — 2¢+0,045=3.0,5x+0,09
— Xx=0,09mol - § p.nC

Céu 8: Hoa tan hoan toan 0,3 mol hon hop gdm Al va ALCs vao dung dich KOH (du), thu dwoc x mol hon
hop khi va dung dich X. Suc khi CO, (du) vao dung dich X, lugng két tua thu duoc 14 46,8 gam. Gid tri cua
x la

A. 0,55. B. 0,60. C. 0,40. D. 0,45.
Huéng din giai
#0005+ HD 46:8
) KAIOQ, — ="<"=—= Al(OH), L: =0,6 ol
U}3ﬁﬂ{hl:am _koHd__ | 78
AlLC;:brol { H,
CHﬂ-
'a+b=0,3 ‘a=0,2

| _ENLAGa | 544 =06  |b=0,1

3

- ng,, =30, =03mol; —F—n, :% =0, 3mol

—x=n, +ny =06mol - § p.nB

Dang 3: Bai todn dot chdy trong hod hivu co
A. Phwong phap:
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Xét bai toan dét chay tong quat: CH,0ZN, + 0,t° CO, + H,0 +N,

Ne=nNco,
Theo dinh ludt bao toan nguyén to: {Ny=2Ny o — No(c n o0.n)=2Nco, N0~ 2Mo
ny=2ny

2

+ Phuong phap bao toan nguyén to v6i O duge sur dung rat phd blen trong cac bai toan hod hitu co

+ Khdi lugng chét hitu co bang tong khdi lugng cua cac nguyén t6 tao nén chét hiru co do.

Chi y: Poi véi trwong hop dot chdy hop chdt chiva Nitrogen bang khong khi, lwong N, thu dioe sau
phan trng la: My (sau phaniingl = N, (6 phanding dét chay) T TUN (6 khong ki )

B. Vi du minh hoa:

Vi du 1: X 1a mdgt alcohol no, mach ho. bét chay hoan toan 0,05 mol X can 5,6 gam oxygen, thu dugc

hoi nudc va 6,6 gam CO,. Tim cong thirc ciia X

Huwéng din gii
5,

=0,175mol , n¢, = 64’:3

ne, = =0,15mol

So dd chay: X + 0, ' CO, + H,0

Vi X Ia ancol no, manh hé — Ny o=Ny+nc, =0,05+0,15=0,2mol

Theo PLBT nguyén t6 v6i O: Np(x)=2Nco,+Ny o—2No = 2.0,15 + 0,2 —2.0,175 = 0,15 mol

, Neo =
Nhan thdy: | —X la C;H5(OH);

no(x):3 X

Vi du 2: Theo co quan nghién ctru ung thu quéc té IARC cia WHO, chat vang 6 (auramine O) chét X 14 chat
dung hang thir 5 trong 116 chat c6 kha nang gy ung thu. Trong thoi gian vira qua, co quan chirc nang phat
hién hang loat cac vu st dung chat vang 6 dé nhuém ming twoi, dwa mudi, cho vao thirc an chian nudi dé tao
mau da vang hip din cho gia cim...Khi phan tich 1,602 gam X ngudi ta thu duge 2,52858 lit CO, (dke),
1,134 gam H,0 va 0,22311 lit N (dke). X4c dinh cong thirc phan tir ctia X, biét ti khdi hoi ctia X so v6i Ha
bang 133,5.

Huwéng din gii

€0, — 0,102 mol P Me= 0,102 mol

P n

Mo
22=(,063 mol H =0,126 mol

n
N:= 0,009 mol P ™= 0,018 mol
BTKL: m, +m.:)? =Mg, +rnH?D +mu?
P m, =] N,
2=47272 gam 2=(,1335 mol
n . +¥2n, =2n.. 4, P N
BTNT O: cl*f "77ex 7= Thae & o) — g P X khong c6 oxi
Taco: e "M M= 0.102:0,126:0,018=17:21:3
P CT DGN: (Ci7HaN3),
ViMx=1335.2=267P n=1P X:CyH.N;

Bai tAp giai chi tiét
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Cau 1: b6t chdy hoan toan 0,1 mol carboxylic acid don chirc, can vira da V lit O, (dkc) thu duoc 7,437 lit
khi CO, (dkc) va 5,4 g nude. Tim gia tri cia V

Huéng din giai
7,437 _ 5,4
"c0.=94 79~ M., =g~ 0-2mol

So dd phén tmg: RCOOH + 0, I CO, + H,0

—

Theo PLBT nguyén t6 v6i O: no (RCOOH) + no(O,pu) = no (CO,) + no(H,0)
—>no(02pu) =2.03+ 0,2-0,1.2=0,6 mol. - np, = 0,3 mol — V =0,3.24,79 = 7,437 lit

Céu 2: Chit hiru co A chira cac nguyén t6 C, H, O c6 khéi lwong mol 1a 46 g/mol. D6t chay hoan toan 2,3
gam A rdi cho toan bd san pham thu dugc qua binh 1 dung H,SO, dic, sau d6 qua binh 2 dung dung dich
Ca(OH), du. Sau phan tng thiy khdi luong binh 1 ting 0,9 gam, & binh 2 ¢6 5 gam két ta.

a) Hay xac dinh cong thire phén ti cia A.

b) Viét cong thirc cdu tao ctia A Biét A 1am quy tim chuyén sang mau do.

) ) Huwéng din gidi )
Chat A 9h1'ra C, H, O khi dot chay sé sinh ra CO, va H,O. Khi qua binh 1 dung H,S0, dac thi H,0 bi hap thu.
Vay khoi lugng H,O 1a 0,9 gam. Qua binh 2 ¢6 phan ng :

Ca(OH), + CO, 7448 CaCO; | + H,0

Ny, =Negep, = > = =0, US( ]
Theo PTHH: - : 100
P n =n
€ 7% 0,05 mol P Me=0,05.12 = 0,6 gam
0,9
N, o =— = mol| p n, =2n
° 18 ] H MO0 25 0,05=0,1mol P ™i=0,1 mol

My =M, =M~ My _ 53 06-0,1=1,6 gam P Mo =0,1 mol

Goi cong thuc cua A 1a C\H, O, (x, y, z nguyén duong)
Tacoé:x:y:z=0,05:0,1:0,1=1:2:2 P Aco dang (CH,0,), (n nguyén duong)

M
(), — 46 P 46n=46 P n=1.Vay A 13 CH,0,
b. Do A lam quy tim chuyén sang mau dé6 P A la HCOOH

Cau 3: Dbt chay hoan toan m gam hdn hop gém 3 hydrocarbon la CsHs, C4Hs, CeHiz can can V lit khong khi
va thu dugc 7,437 lit khi CO,. Tim V va m. Biét thé tich céc khi do ¢ dke.

Huwéng din gidi
2C:H, + 90, T 6O, + 61,0
C.Hs + 60, 728 400, + 41,0

CcHy, +90, 7#8 6co, + 61,0
7.437
24,79

P n.=n n, =2n, , =2.0,3=0,6

=0,3[mol|]” " T % - 3molva " : mol

Theo PTHH: Ny,0="N¢co,=

M= Mc+My— 03,12+ 0,6.1 = 4,2 gam

m., =M., +HN" -m
Theo BTKL: % %% HS " W=03 4440,3.18 —4,2 = 14,4 gam
14,4 V
= no,==35==0,45(mol| "%~ 0,45 24,79 = 11,1555 lit
V

=5V
Kk % =5 11,1555= 55,7775 lit

Cau 4: b6t chay hoan toan 15,9 gam hon h(_yp X gf?m Cs;Hy, CsHs, C3He, sau @6 hép thu tog‘ln b0 san phém vao
binh dyng 1 lit dung dich Ba(OH), 0,8M thay khoi luong binh tang m gam, c6 a gam keét tua. Tinh m va a.
Biét hon hop X c6 ti khoi so véi khi O, 1a 1,325.




Pinh luit bao toan nguyén to- Bui Thi Ha bién soan

Huwéng din giii
M ~m, 159
_d,,, =1325p X =1325 My M
Theo dé&: & P' Myx=42,4 gam =
Do X chi gobm céc chat c6 so cacbon 1a 3

=0,375 mol

= n
= M = | 125 mol = ' <
= - b n
= M =M = Mo 159 1125 12=24gam= ™=24gam  "° =12mol
= Mbinh tang = Mo, ¥ Mo 44 x 1,125+ 18x1,2 = 71,1 gam

1{ nfD? _1;;-:;5 :1:4 {2
n_ . , N ,
6O, _ 0,8 mol = Bal OH) P Tao hdn hop 2 mudi
Ba(OH), + CO, 7#4#® BaCcO, + H,0
X X x mol
Ba(OH), + 2CO, 74#® Ba(HCO;),
y 2y y mol

1 x+y =08 . i x =0,475
oo 1X2Y=1125" 1y=0,325
Myéwa=a=0,475.197 =93, 575 gam

Ciau 5: D6t chiay hoan toan hop chét hiru co X can ding 7,437 lit khong khi (dkc), dan toan bd san pham
chay qua binh dung dich Ca(OH), du thi thu duoc 6 gam két tiia va khdi lugng dung dich Ca(OH), sau
phan tmg giam 2,28 gam (blet trong khong khi oxygen chiém 20% thé tich). Tim cong thirc phan tir cua
hop chat hitu co X, biét rang 13,2 gam hoi chit X do & dkc chiém 5,4538 lit hoi.

Huwéng din gii
Ta c6: 13,2 gam X c6 thé tich 1a 5,4538 lit (dkc)
—nx=5,4538 : 24,79 = 0,22 mol -Mx= 13,3 : 0,22 = 60(g/mol)
ngx= 7,437 : 24,79 = 0,3 mol— Mo, (p.6) = 0,3.20% = 0,06(mol)
PTHH: COz + Ca(OH)2—>CaCO3l + HzO

0,06 0,06mol
Ta c0: Myg gigm™= Migtiia— Mco, ™ Mu,0 = My,0 = Migta ™ Meo, ™ Mad giam
=6-0,0644-228=1,08 gam—mHzo:O, 06 mol

Ap dung dinh lut bao toan nguyén t6 O, ta c6: = Nox + 2No, =2y, * N0

— 2Mox=2.0.06 + 0,06 —2.0,06 = 0,06 (mol)

Ti I€ nc: ny. Mox=1:2:1

—CTPT cua X dang (CH,0O), (n nguyén duong), ma Mx - 60(g/mol)—n =2
—CTPT cua X: C2H402

Cau 6: Tir mot loai tinh dau ngudi ta tach dugc hop chét hitu co A. D6t chay hoan toan 2,64 gam A can

mCO?2 11
H20 67 Xac dinh

vira da 5,2059 lit oxygen (dkc) chi thu duge CO, va H,O véi ti 1¢ khdi luong
cong thirc phan tir ciia A. Biét M, < 150.

‘ , Hudéng dan giai
goi a, b lan luot 1a s6 mol CO,, H,O
mCO2 11 44a 11

Theo bairataco: 20 =7=>ﬁ=7=>a=2,25b
5,2059
nO, = 24,79 =0,21 mol

Phanungchay: A + O, - CO, +HO
Ap dung dinh luat BTKL ta c6: 44a+ 18b=2,64 +0,21. 32
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= 44.225b +18b =936=>b=0,08;a=0,18

= Bao toan mol C: nC(A) = nC(CO,) = 0,18 mol

= Bao toan mol H: nH(A) = nH(H,0) =2 . 0,08 = 0,16 mol )

= me +my =12.0,18 +0,16.1 =2,32<2,64=> A gom c6 3 nguyén t6 C, H va O.
= mo=2,64 -2,32=0,32 gam => no(A)_% = 0,02 mol

=

Goi CTPT cua A 1a CH,0, (x,y,z €N

x:y:z=0,18:0,16:0,02 =9 :8:1 =>CTDbG cua A la CoHsO => CTPT la (CoHO),
Vi M, <150 nén ta co6 M( CoHgO), <150 =>132n<150=>n<1,136,chonn=1

Vay CTPT cta A can tim 1a CoHsO

Cau 7: Cho hon hop X gém cac chat: CH;OH, C,HsOH, C;H,OH, H,0. Cho a gam X tac dung v4i Na du,

thu duogc 0,35 mol H,. Khi dt chay a gam X thi thu dugce b gam CO, va 1,3 mol H,0. Xac dinh a va b.
Huwéng din gidi

Goi s6 mol CH;OH, C,Hs;OH, CsH;0H, H,O lan luot la x, y, z, t.

n
o =12 (x+y+z+1)=035=>x+y+z+t=0,7
n
BTNT C: “%=x+2y+3z

n
BTNTH: ™° =2x+3y+4z+t=1,3
S x+2yt+t3z)+(xtytz+t)=13
S x+2y+32z=0,6

n
= % =0,6(mol)=>b= Mo, _ 0,6 . 44 =26,4 (g)
n n
BTNT 0:0,7+2 %=2.0,6+13= ©=0,9(mol)= Mo, _ 0,9.32=28,8(g)

BTKL: a = mp =mC02+ Mho_ Mo, _ 26,4+ 1,3.18-28,8=21 (g)

Céu 8: Hon hop A gdm C;H;0s, C,H40,, C;HeO; va glucose. Dot chay hoan toan m gam hdn hop A can vira

da V lit O, (dkc), thu duge 44 gam CO, va 19,8 gam H,O. Viét cac phan tng xay ra, tinh gia tri cia m va
o ‘ Huéng din giai

Pot hon hO’p A g6m C3}£93, C2H402, C3H603 va glLICOSG.

2C;H0; +70, Z° “ 6CO, + 8H,0 (1)
C,H,0, + 20, t_‘f 2C0, + 2H;0 )
C3H:0; + 30, t_‘i 3CO; + 3H,0 3)
CeHuOs+ 60, T 6CO, + 6H,0 (4)
) N -4 =1 (mol) n,,, _158 =I,1 (mol)
- S6 mol : M o 18
N5 o ay =Mt =MNeg, =1 (mol)

+ T cong thirc hoa hoc cua cac chat:
+ Theo BTNT v6i O: Ny (a)+No(0,)=No(co,) T No(H,0)

1+2n, =2>1+11 = p, =1,05 (mol)

_)
=V =1,05x24,79=26,0295 (lit).
Ap dung DLBT khdi lugng ta co: Ma+my =Mco +my
— m =44+ 19,8 —1,05.32 = 30,2 gam

Phéan C: Bai Tap Tir Cac Pé Thi Chon Loc

| Cau 1: (trich tir d& thi HSG 8 huyén Thai Thuy nim 2016- 2017)
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2) Nhiét phan 8,8 gam C;H; thu duoc hdn hop khi X gdm CH., C,Hs, C;Hg, Hy C3Hg du. Céc phan tng xay ra
nhu sau:
C3H3 -> CH4 + C2H4 ) C3H3 -> C3H(, + Hz
Tinh khéi luong CO,, khéi lwong H,O thu dugc khi d6t chay hoan toan X.

Huéng din giai

crackinh x +0,,t° Co,

So d6 phan tng: CsHg H.O
- 2

Ne oy = 84’4?:O,Zmol — Ny c,p, =8.0,2=1,6mol ng(c y =3.0,2=0,6mol
n
Theo BNTN vé1 H: nHZO:7H:156 = 0,8 mol

N mH2O=0,8.18:14,4gam

Theo BNTN vé1 C: ngp =ne = 0,6 mol

— My ,=0,6.44=26,4 gam

Cau 2: (trich tw Qé thi HSG 8 huyén Thai Thuy nim 2017-2018)

Nicotin la mot chat gay nghién c6 trong thuoc 14, c6 hai cho sttc khoé. Dot chay hoan toan 6,48 gam nicotin
can dung 13,3866 lit khi oxygen (PKC) thu duoc 1,12 gam khi nitrogen, CO,, H,O. Trong d6 s6 mol khi CO
» bang 10/7 s6 mol nudc.

a. Tinh khéi lugng nudce thu dugce va thé tich khi CO, thoat ra & dke

b. Tim CTPT cta nicotin biét 122< Miicotn <203

Hwéng din giai

nov=w=0,54moln,\, =£=0,04mol
> 24,79 28

goi a, b 1an luot 14 s6 mol CO,, H,O

nCO?2 10 a 10

nH20 7 b 7 0074

Phan tngchdy: A + O, - CO, +H,0

Ap dung dinh luat BTKL ta ¢6: Myicoint Mo, =Meo My o+ My,

44a+ 18b=6,48 +0,54.32- 1,12

= 44.a +18.0,7a =22,64=>a=04;b=0,28

a. mHZO: 0,28.18 = 5,04 gam; Vcoz: 0,4.24,79 =

b. : nC(A) = nC(CO,) = 0,4 mol->mc=0,4.12=4,8 g

nH(A) =nH(H,0)=2.0,28 = 0,56 mol —» my =1.0,56=0,56 g

ny =2ny =2.0,04 = 0,08 mol - my=0,08.14=1,12 g

me +my+my=4,8 +0,56+ 1,12 = 6,48 = M, => Nicotin gdbm c6 3 nguyén t6 C, H va N.
Goi CTPT cua Nicotin 1a CCHyN, (x,y,z € N°)

x:y:2=0,4:056:0,08 =5 :7:1 =>CTDG cua A la CsH;N => CTPT la (CsH;N),

Ta c6 122< Miicoin <203 nén ta c6 122<M( CsH7N), <203 =>122<81n <203 => 1,5<n <2,5.
chon n = 2. Vay cong thirc phan tir ciia nicotin la CioH;4N>

Theo bairataco:

| Cau 3: (trich tir d& thi HSG 8 huyén Thai Thuy nim 2020- 2021)
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Pét chay hoan toan 6,1975 lit (dke) hdn hop khi Y gdm hydrocarbon C,H, va CO thi can vira du 80,5675
lit (dkc) khong khi (chira 20% oxygen va 80% nitrogen vé thé tich), thu dugc 24,2 gam CO, va 5,4 gam
nu6e. Hay tinh % theo thé tich mdi khi trong Y va Tim CTHH ciia hydrocarbon C,H,.

Huéng dén giai
80,5675 20
: —= N, =0,55mol_n, ,=0,3mol
24,79 "100 V63 mol, Meo, > TH0

Bairata c6: ny = 0,25 mol, ny =

Theo BNTN v6i O: Ngp+2n, =2ngp +ny o— ne,=2.0,55+0,3—-2.0,65 = 0,1 mol
—n¢ 5, =0,25-0,1=0,15mol

0’215 100%=40% — %V ¢ 5, =100%—40% = 60%

Vay: %V o=

b

Goi s6 mol cua Cy

n. +n =n v _ _
Theo BNTN v&i C va H: | ¢S cw_co‘ clco) 0,15.x+0i1 0,55 . x_3
Ny(c,n,)=Mu(n,0) 0,15.y=2.0,3 y=4

Vay CTHH cua hydrocarbon 1a C;H,

Cau 4: (trich tir dé thi HSG 9 tinh Ha Tinh nim 2021- 2022)

Thuc hi¢n cac thi nghiém sau:

- Thi nghiém 1: Cho 0,15 mol axit H;PO, tac dung véi dung dich NaOH du, két thiic phan tmg thu dugc
dung dich ¢6 chira 13,2 gam mudi.

- Thi nghiém 2: Cho 0,2 mol axit H;POs tac dung voi dung dich NaOH du, két thiic phan Gmg thu duoc dung
dich c6 chira 25,2 gam mubi.

- Thi nghiém 3: Cho 0,1 mol axit H;PO, tac dung v6i dung dich NaOH du, két thic phan mg thu duoc
dung dich c6 chira 16,4 gam mudi. Xéc dinh cong thirc phan tir ctia mudi trong cac thi nghiém trén.

Hudéng dan giai
-Thi nghiém 1:

= 5
BTNT P : i (wongmaty = 5%~ 01 (mol)
2
Mg :!3 2 _gg=
N, 015 L 4 ,
Musi = B mudi ¢6 cong thirec NaH,PO..
-Thi nghiém 2:
Ny pn =0,2
BTNT P . nP([rong muéi) = H: PO, ( 1’1’101)
M4 0 :25.2 126 =
R | T 0,2 L. ,
Muwsi = 77 muoi ¢6 cong thirc Na,HPO:.
-Thi nghiém 3:
BTNT P : 0p (rong miiy = 772 =0.1 ( mol)
Mg e :!S.;t 164 =
n, -. 5 A , A 4
Mpwi = """ mudi ¢ cdng thirc Na;PO,.

Céu 5: (trich tir dé thi HSG 9 tinh An Giang nim 2021- 2022)
Hdn hop (X) gdm CuO va Fe,0s. Hoa tan hoan toan 44 gam (X) bang dung dich HCI (du), sau phan trng
thu dugc dung dich chira 85,75 gam mudi. Mit khac, néu khir hoan toan 22 gam (X) bang CO (du), suc
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h(:’)n hop khi thu duoc sau phan tng tir tir qua 500 ml dung dich Ba(OH), x mol/l, thi thu duoc 49,25 gam
ket tua. Viet phuong trinh hoa hoc cta cac phan tng xdy ra va tinh gid tri ciia x?

Huéng din giai
Cac phuong trinh hod hoc xay ra:

CuO + 2HCI ~ CuCl, + H,O (1)

Fe,O; + 6HCl ~ 2FeCl; + 3H,0 ()

Cu0+CO — = Cu+CO, 3)
tO

Fe,0; +3CO — — 2Fe +3CO, 4)

CO, + Ba(OH), = BaCO; ! +H,0 (5)

BaCO; + COz + HzO - Ba(HC03)2 (6)

Goi x va y lan luot 13 s6 mol cia CuO va Fe,0; 6 trong 44 gam (X) (x, y > 0)

Theo dé baitaco:  80x + 160y = 44 (D)
Newer, _ N
Theo (1): 2= "CW =x mol

n n
Theo (2): 3=2 F&O3=72y mo]
Theo d& bai ta c6: 135x + 325y = 85,25 (1)
Tu (I) va (II) ta duge: x =0,15; y = 0,2.

Vay trong 22 gam hdn hop X ¢6: 0,075 mol CuO va 0,1 mol Fe,0s.
. Nco, _ N Neey0
Theo (3) va (4): “-2= 0O+ 3 "2Y3=0.375 mol.

\ n
Theo dé bai:  2%93=0,25 mol.

1
, n -
Béo toan mol nguyén t6 C ta co: 221032 = 20,375 - 0,25) = 0,0625 mol

. n n n
Bao toan mol nguyén t6 Ba ta co: Ba(OH)2 — "BaC0s 1 "BAHCO3):2 = 3125 mol

0,3125
Vay gid triciax la: x = 05 - 0,625M

Céu 6: (trich tir dé thi HSG 9 tinh Ba Ria Viing Tau nim 2021- 2022)

Dbt chay hoan toan mot luong hop chit hitu co X can 7,437 lit oxygen ( dke ). Hap thy hét toan bo san
pham tao thanh vao 200 gam dung dich nudc véi trong. Sau khi két thac phan tmg thu duoc 10 gam két
ta va 208,6 gam dung dich mudi c6 nong do 7,76606%.

a) Tinh néng d6 phan trim dung dich nudc voi trong.
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| b) Tim cong thirc phéan tir hop chat hitu co X. Biét Mco, < Mx< Mcp

Huwéng din gii
Noy = 0,3 (mol), N cacoz — 0,1 (l’l’lOl)
7,6606.208,6
M capcosy == 1097 16,2 (g) — 1 camcozp= 0,1 (mol)
Hon hop hép thu hét vao dd nudce voi trong => san pham CO,, H,O
COz + Ca(OH)z — CaC03 l + HzO (1)

0,1 0,1 « 0,1 (mol)
2CO3 + Ca(OH)z — Ca(HC03)2 (2)
0,2 0,1 « 0,1 (mol)

Theo PT (1), (2) Ncaone = 0,2 mol => Mcaon) :14,8 gam
14,8 x100%=7,4%

200
=>n¢ =Ncox=0,3mol=>mco, =13,2 gam, mc=0,3x12=3,6 gam
Mco2 + Mu2o + Mad véi rong = Mcacos T 208,06
Mmcox + Mo + 200 = 10+208,6
Mo = 5,4 gam => ng = 2 N =0,6 mol
X + 0, 10 co, + 0
mx + Me2 = Mcoz + Mo = mx = 13,2 +5,4 — 0,3x32 =9 gam
mo = mx — ( mc + my ) = 9-(3,6+0,6)=4,8 gam => np= 0,3 mol
CTBGN CH,0, Ta c6 x:y:z =nc:nu:no = 0,3:0,6:0.3 = 1:2:1
CTDBGN la CH,O

C%add caony=

Mco: <Mx <Mcn ; 44< Mx<71. Vay 44<30n = Mx <71 =>1,47<n<2,37

=>n=2, CTPT cua X la C,H,O,

Céu 7: (trich tir dé thi HSG 9 tinh Bac Liéu nim 2021- 2022)

a. Xac dinh cong thirc cua iron oxide.

b. Tinh gia tri cta a.

Thuc hién phan Gng nhiét nhém (trong diéu kién khong c6 khong khi, hiéu suat 100%) vai 19,32 gam hdn
hop X gom Al va a gam mét Iron oxide , thu duge hdn hop ran Y. Hoa tan Y bang dung dich NaOH du, sau
khi cac phan tmg xay ra hoan toan thu duoc dung dich Z, chat khong tan T va 1,4874 lit khi (dkc). Suc CO
» dén du vao dung dich Z, loc 1dy két tia nung dén khéi lwong khong doi duge 10,2 gam mot chit ran.

Huéng din giai
Dat CTPT cua iron oxide: Fe Oy ( X, y nguyén duong)
2yAl + 3Fe,Oy - yALOs; +3xFe (1)
Chét rén sau phan tng nhiét nhém, khi tdc dung véi NaOH, cho H,
Viy sau phan ¢mg nhiét nhom, chét ran gdm: Al,Os, Fe, Al du
Al O; + 2NaOH — 2NaAlO, + H,O (2)
2Al + 2NaOH + 2H,0 — 2NaAlO, + 3H, (3)
NaAlO, + CO, + 2H,0 — NaHCO; + AI(OH);  (4)

tO
2A1(OH)3 EE— A1203 + 3H,0 (5)

24 1,344
Theo (3): Naldusaupe () = 2 3 = 0,04 mol

31" "0 4

Vi s6 mol nguyén tir cua nguyén t6 la khong do1 = naiban diu = 2M 0,

_2%10,2
=0 = (0,2 mol
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= Moxitsie = a = 19,32 — 0,2%27 = 13,92 g; naipe1y = 0,2 — 0,04 = 0,16 mol

_0,24 0 24 0,24
y

Theo (1): Noxie st = 23y N 1) = 56 x+16 y|=13,92 gam

%—% = CTPT cua iron oxide: Fe;0,

=

Céu 8: HSG 9 - Bic Ninh niim 2021- 2022

Dbt chay hoan toan hop chét hitu co X can dung 7,437 lit khong khi (dke), dan toan bo san pham chay qua
binh dung dich Ca(OH), du thi thu dugc 6 gam két tia va khdi luong dung dich Ca(OH),sau phan Gmg giam
2,28 gam (biét trong khong khi oxygen chiém 20% thé tich). Tim cong thirc phan tir ctia hop chét hiru co X,
biét rang 13,2 gam hoi chat X do ¢ dkc chiém 5,4538 lit hoi.

Huéng dan giai
Ta co: 13,2 gam X c6 thé tich 1a 5,4538 lit (dke)
—nx=5,4538 : 24,79 = 0,22 mol -»Mx= 13,3 : 0,22 = 60(g/mol)
nkk = 6,72 : 22,4 = 0,3 mol— "°:»5)= 0,06(mol)
PTHH: C02 + Ca(OH)2—>CaCO3l + Hzo
0,06 0,06/mol
Ta ¢6: Myq gism= Myt~ Meco, ™ Mu,0 — My,0 = Mg ua™ Meco, ™ Mad giam
=6-0,06.44 —2,28 = 1,08 gam—ny ,=0,06 mol

I'4 . A Y \ N X , 2 a7 :2 O
Ap dung dinh luat bao toan nguyén t6 O, ta co: 2oy 4 #Moy TNy, * M0

— 2Nox=2.0.06 + 0,06 — 2.0,06 = 0,06 (mol)

Tilg ne: ny. Mox=1:2:1

—CTPT cua X dang (CH,0), (n nguyén duong), ma Mx - 60(g/mol)—n =2
—CTPT cua X: C;H40,

Céu 9: HSG 9 - Binh Dwong nam 2020- 2021 ‘ ’
Dung dich X gom KOH xM va Ba(OH), yM; dung dich Y gom KOH yM va Ba(OH), xM. Tién hanh 2 thi
nghiém sau:

- Thi nghiém 1: Hap thu hét 2,4790 lit khi SO, (dkc) vao 300 mL dung dich X, thu duoc dung dich M
va 4,34 gam két tia.

- Thi nghiém 2: Hap thy hét 2,9748 lit khi SO, (dkc) vao 300 mL dung dich Y, thu duoc dung dich N
va 6,51 gam két tua.

. Biét hai dung dich M va N khi tac dung véi dung dich K,SO, déu tao thanh két tua tring. Cac phan
ung deéu xay ra hoan toan. Tinh gia tri ctia x va y?

. Huong dén giai i
Theo dé bai, ca dung dich M (sdn phdm cua thi nghiém 1) va dung dich N (san pham cua thi nghiém
2) déu tao két tta trang voi dung dich K,SO, = trong ca dung dich M va dung dich N déu ¢ chira mubi
Ba(HSO:3)s.

Vay ¢ ca hai thi nghiém, phan tng x4y ra nhu sau:
Ba(OH)z + SOz - BaSO3l + Hzo (1)
KOH + SO, = KHSO; )

BaSO; + SO, + H,O - Ba(HSO3)2 (3)
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Vi cé 2 thi nghiém déu thu duoc két tia = phan tng (3) xay ra chua hoan toan.
Theo dé bai ta co:
nSO??(TNl) =0,1 mol; n502(m2) =0,12 mol; Maasos(Mhy) 0,02 mol; Meas03(TN2) 0,03 mol

* Xeét thi nghiém 1:

Theo (1): NBas0, (mex) _ Nga(oH b2— 0,3y mol = nBaSO3{ta”l) = nBaiHﬂl‘lglziTN;l] =(0,3y — 0,02) mol

Theo (2): Mkks03(™y) = Mo = 0,3x mol

Béo toan mol nguyén td S ta cé:
M50, (Thy) = Measos(my) |, MkHSO3(TNy) 4 5 MBalks0s); Ty
= 0,3x +2(0,3y — 0,02) + 0,02 = 0,1 D

* Xeét thi nghiém 2:

Theo (1): MBas0; (e — Mealon), 0,3x mol = NBas0s en) — MBals03)2(TNy) (0,3x —0,03) mol

n
Theo (2);  KHP=(MN2) = Mkon — 0,3y mol
Béo toan mol nguyén t6 S ta co:
Ns0,(TNo) — Measos(MNy) |, MkHED3(TN,) 4 5 MBalks03);(TN;)

= 0,3y +2(0,3x — 0,03) + 0,03 = 0,12 D)
y

Tu (I) va (II) ta duge: x =0,2; y =0,1.

Cau 10: (trich tir dé thi HSG 9 tinh An Giang nam 2021- 2022) ) 7
Nung nong 50,56 g hon hop chat ran gom FeCOs va Fe,O, trong khong khi to1 khoi lugng khong doi thu

duogc khi A va 44,8 g mdt iron oxide duy nhat. Cho khi A hép thu hoan toan vao 800 ml dung dich
Ca(OH), 0,15M thu duoc 8,0 g két tiia. Tim cong thirc phan tir cuia Fe,0,?

Huéng din giai

n =012mol;n =0,08nol

2. TacH ©tH:
1
2F6C03 + 2 Oz —'— F6203 + 2C02

Cal04

3x- 2y

0

ZFGXOY + 2 02 —'— XF€203
THI1: Ca(OH), du

Ca(OH)z +CO, — CaCO; + H,O
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Neo, — 0,08 mol => reco, =0,08 mol

= mFe_\Oy = 50,56 — 0,08.1 16:41928g

= M0, — 0. 28mol

= 56 mol Fe trong Fe,Oy= 0,28.2 - 0,08=0,48mol
4]1,28- 0,48.56

= 6 mol O trong Fe,O, = 16

= X:y=ng.:n o= 0.48:0.9=8:15 (loai)

TH2: Ca(OH), hét => CO, du hoa tan mot phan két tua tao mudi Ca(HCOs),

=0,9mol

Ca(OH)z + C02 - CaCO3 + Hzo

Ca(OH), +2C0, ~ —* Ca(HCO»),
n
Calie0:): = 0,12- 0,08 = 0,04mol

= fleo, = Naco, 4 Meatico,). = ,08+2.0,04=0,16mol = "Fecos =0,16 mol

= Mreo, — 50,56 — 0,16.116 =32g= freo, =44,8/160=0,28mol

s6 mol Fe trong Fe,O, = 0,28.2-0,16=0,4mol
, 32- 046 _j gy
s0 mol O trong Fe, O, = 16

= X:y=nr:no=0,4:0,6=2:3 = Vay oxit la Fe,O;

Cau 11: (trich tir dé thi HSG 9 tinh Ha Tinh nam 2021- 2022)
Cho 32,88 gam Ba phan tng hét voi 100 gam dung dich chira HC1 5,475% va Fex(SOx4); 30%, thu dugc dung
dich X va két tua Y. Tinh nong d§ phan trdm chat tan trong dung dich X.

Huéng din giai
32,88
137
_5,475%.100
o 36,5
Rl o :M =0,075(mal)
T 400
PTHH: Ba + 2HCI — BaCl, +H,

n

=0, 24(mal)

=0.15(mal)

Ba + 2H20 — Ba(OH)z + Hz
3Ba(OH)2 + Fez(SO4)3 — 3BaSO4 + 2FC(OH)3
3BaC12+ Fez(SO4)3 — 3BaSO4 + 2F€C13

=0,24 >n,, =0,225

Nhan xét: sa - Luong BaSO, tinh theo SO4

BT(50,):n =n_, =0,225(mol)

Bascy, SO,
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Ball,

1
Ry =M, =—n,., =0,075(mol)
Theo PTHH: =~ = 2

BTNTBa:n , ., =n =0,24- 0,075 =0,165(mal )

H, o, =0.33/3=0,11<n, =0,15= L TngFeOH), thh theo OH

Taco: i, =0,1l{mal)

Ba ”n‘i.ll.'.':

BINT Fe:n... =n. - n. gy =0,15- 0,11 =0,04(mol)

Két tia gdm : BaSO, va Fe(OH);

Dung dich gdm: FeCl; va BaCl,

M dung dich sau phan img = 32,88 + 100 —0,225.233 —0,11.107 — 0,075.2 = 68,535 ( gam)

Nong d6 phan tram cia chét tan trong dung dich X 1a:

11625
Co(Fecl) =2 041023 1600, 19 48%
' 68,535
59
co(Back) =2272298 1005 ~22,76%
* 68,535

Cau 12: (trich tir dé thi vao 10 chuyén tinh Bic Kan nim 2022- 2023)
Dot chay 5,6 gam hop chat hitu co A, dan toan bd san pham chay di qua binh (1) dung H.SO, dac, sau d6 qua

binh (2) dung Ca(OH), du. Sau phan tmg thay khéi luong binh (1) ting 7,2 gam, binh (2) c6 40 gam két tia. A
¢6 ti khéi d6i voi Methane bang 3.5.

a) Xac dinh cong thurc phan tu cua A.

b) Viét cong thirc cdu tao ctia A, biét A mach ho, khéng phan nhanh

, , Huwéng din gidi
a) Khoi lugng binh (1) tang 1a khoi lugng nudc.

7.2
— 3= — _..-' —_
H,0 — 18 =0,4mol = Mgga) _"HE!:{} =0,8mol

n
Cho san pham chay qua binh (2):

COz + Ca(OH)z du — C&COsl + HzO

40
Neo, =Neyeo, =100 =0,4mol= n_ ,, =0.4mol

D6t chay A thu duge CO, va H,O nén trong A ¢6 C, ¢6 H va c6 thé ¢6 O.
Cb6 mcs) + mu@y =0,4.12 + 0,8.1 = 5,6. Vay trong A khong c6 chira O.
Dit cong thire tong quat cua A 1a C.H,

Cox:y=nc:ny=04:08=1:2.
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Vay A c6 cong thirec dang (CH,),

Laico: My=14n=3,5.16=56 = n=4.

Vay cong thure phan tir cua A 1a C4Hs.

b) A c¢6 mach hd, khong phan nhanh, nén cac cong thirc ciu tao thoa mén la:
CH,=CH - CH, — CHj3;

CH; - CH =CH - CH:.

Céu 13: (trich tir dé thi vao 10 chuyén tinh Biic Giang nam 2022- 2023)

Hdn hop X gdm Cu, CuO, Fe va Fe,Oy. Hoa tan hét m gam X trong dung dich chira 0,72 mol HCI (dung
du 20% so voi luong can phan tng), thu dugc 0,06 mol khi H, va 270,8 gam dung dich Y (c6 chira mudi
sat II). Mat khac hoa tan hét m gam X trong dung dich H,SO, dic, nong thu duoc dung dich Z (chira 3
chét tan) va 2.2311 lit khi SO, (san pham khtr duy nhit ciia H,SO, & dkc). Cho Z tac dung v6i dung dich
Ba(OH), du thu duoc két tia T. Nung T trong khong khi dén khéi lugng khong ddi thu duge 99,29 gam
chét ran. Xéac dinh ndng do phan trim ctia FeCl; trong dung dich Y.

Hudng dan giai

0,72
- Khi tac dung HCI: s6 mol HCI phan ting = 12 _ 0,6 mol; s6 mol HCI du = 0,72 — 0,6 = 0,12 (mol)
CuO +2HCl ~ — CuCL+H0 (1)
FexOy + YHCI - XFCClzy/x + szO (2)
Fe + 2HCl — — FeCl, + H, (3)
Cu+ FeCl; — — CuCl, + FeCl, 4)
Fe + 2FeCl; — - 3FeCl, (5)
'FeCl,:a
FeCl, :b
CuCl,:c
HCI:0,12

- S mol cac chét trong 270,8 gam dung dich Y !

- Trong dung dich trung hoa vé dién (hoic BT Cl trong mudi) ta co: 3a+2b+2c =0.6 (*)

22311
24,79

- Khi tac dung H,SO, dic, nong: s6 mol SO,:n e =0,09(mol )

CuO + H,SO, = 7 CuSO4+ H,O (6)

2Fe,0, + (6x-2y)H:80s — = xFex(SOu)s + (6x-2y)HLO + (3x-2y)S0:  (7)
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2Fe + 6H,SOs — — Fex(SO4); + 6H,0 + 3S0, (8)
Cu+2H,SO; — — CuSO; + 2H,0 + SO, (9)
Fe + Fey(SO4); — — 3FeSO, (10)
Cu + Fey(SO4); — — CuSO, + 2FeSO, (11)

'FeSO, :d (mol)
Fe,(S0,), :e (mol)
- Céc chit trong dung dich Z (CuS0, :¢ (mol)
- Bao toan Fe ta co: @ +b =d +2e (xx)

- Khi Z tac dung dung dich Ba(OH), du, tach két tia rdi nung

FeSO, + Ba(OH), — — BaSO, + Fe(OH), (12)
Fey(SO4); + Ba(OH), — — BaSO; + Fe(OH); (13)
CuSO; + Ba(OH), — — BaSO, + Cu(OH), (14)
'BasO,
Fe(OH),
Fe(OH),
~Kéttua T [CUOH):
4Fe(OH), + O, — — 2Fe,0; + 4H,0 (15)
2Fe(OH); — — Fe,0; + 3H,0 (16)
Cu(OH), — — CuO + H,0 (17)

:2 2 = -2 = 2
 Theo PTHH (1.2.3): Vo =€y + 40, = n,,,, =0,0- 2x0,00 =0,24 mol

 Theo PTHH (6,7.8,9): 0. =Norx, + Mo, =0,42 (mol)

. . , n - N
- Bao toan S: s6 mol goc SO,* trong mudi = 122059 =0,42 - 0,09 = 0,33 (mol)

BaS0, : 0,33 (mol)
Fe O, :éf_d +2¢) (mol)

- Bao toan S, Fe, Cu: chét ran con lai (99,29 gam) gom | CuO:c (mol)

= 99,29 =0,33 %233 +80(d + 2¢) +80c )
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- Thay (**) vao (***) ta c6: 80(a+ b) + 80c = 22,4 (*¥***)
- Tu (*) va (****) ta c6: a= 0,04 (mol)

_0,04.162,5

Cq.é'l"{'i. , —
- Phan tram khdi luong FeCls trong dung dich Y: 270,8

A00% =2,4%

Céau 14: (trich tir d¢ thi vao 10 chuyén tinh Binh Dwong niim 2022- 2023)

Hdn hop X gém formic acid ( HCOOH) ; acrylic acid ( CH,=CH-COOH) ; oxalic acid ( HOOC-
COOH) va acetic acid. Dé trung hoa m gam X can dung V ml dung dich NaOH 2 M. Mt khac dé dét
chay hoan toan m gam X can 6,6933 lit O, ( dkc), thu dugc 14,52 gam CO, va 4,32 gam H,O. Tinh gia
tri ctia V?

, Huwéng din gii
S6 mol nguyén tir O ¢6 trong nhom COOH la
14,52 4,32 _n 6,6933

44 18 24,79

=0, 36mol

No=2.Ncoor=2.

0,36
Nerqy =——— =018
o 2 —Nyaon

018
T2

V, =0,9/)

Cau 15: (trich tir dé thi vao 10 chuyén tinh Binh Dinh nam 2022- 2023) ’ ’

Dot chay chay hoan toan 6,25 gam mot mau cacbon (c6 chira tap chat tro voi khoi lugng chiém khong
qua 10%) bang oxygen vira da, thu dugc hdn hop khi X chira CO, va CO. Ti khéi cua X so véi Hs 13 19,6.
Cho khi X hap thu vao 250 ml dung dich Ba(OH), 1M, sau khi phan @mg hoan toan thu dugc 29,55 gam
két tua Tinh phan trim khéi lwong cta tap chat tro trong miu than trén.

Huwéng din gidi

ST19T T (o), Mo = 0,25 (mol)

Khi X hap thu vao Ba(OH)2 thi chi c6 CO2 phan tng ta cé:

BTNT (Ba) ' Bati0.: = 0,25 — 0,15 = 0,1 (mol)

+n

=N CiBa(HTO, ), = 0915 + 2.0,1 = 0335 (mol)

C{Bal0,)

BTNT (C) "co:
bat nco = x (mol)

Do dX/H2 = 19,6 = 28x +44.0,35=19,6.2.(x + 0,35) = x = 0,15 (mol)
BTNC (C) ncva = ne(coy + negeoz) = 0,15 + 0,35 = 0,5 (mol)

= mc=0,5.12=6(g) = Myt =6,25-6=0,25¢

= YoMy it = (0,25/6,25).100% = 4%

Céu 16: (trich tir dé thi vao 10 chuyén tinh Binh Phuéc nim 2022- 2023)
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1. Cho 3,52 gam hdn hop Z gdm hai kim loai Fe va Mg ¢ dang bot vao 200 gam dung dich Cu(NOs),. Sau
phan tmg thu dugc 4,8 gam chat ran T chira tdi da hai kim loai va dung dich B. Thém dung dich NaOH du
vao dung dich B rdi loc 1iy két tila, dem nung trong khong khi dén khdi lugng khong doi thu duoc 2 gam
chat rin. Tinh thanh phan % vé khdi lugng cac chat trong hdn hop Z (biét rang cac phan tmg xay ra hoan
toan).
2. Cho phuong trinh phan ung sau:

xFeS, + yCu,S+zHNO, — mFe, (SO, )__\ +nCuSO, + kNO, +tH,0

Y
Véix,y, z, m,n,k, t1a h¢ s6 can bang cua cac chat. Xac dinh ti 1¢ X .

Huéng din giai
1. So do:

'Fe phat 6bg: x (mol) f48 mT cu
& phan ong: X i oo Fedd: y (mol)
3 52gamZ | Fe dé: y (mol) — CuNE
‘Mg:z (mol) dmgdiljﬁB<

X . .
mngdf]j":B<FE{NO3}2 _ dinao_ <FE{0H}2 Ok FeO.: E{M}{Bautoan nguyea tod e)

- 2 gam
Mg(NO, ), Mo(CH), MgO: z(nol)(Bat toaa nguyea dv g)

Z ++dung dich Cu(NO,),. PTHH:
Mg +Cu(NO,), - Cu+Mg(NO,),

Theo pt z z
Fe +Cu(NO,), — Cu +Fe(NO,),
Theo pt X X

Theo bai, c6 h¢ phuong trinh:

m, =56x +30y +24z=3,52 'x=0,01
im. = (z+x)x64 +56y=4,8= |y =004
z =0,03

M., % X160 +40z =2

Théanh phan % vé khdi luong cac chét trong hdn hop Z 1a:
_ 0,05x56

- 352
| %Mg =100% - 79,55% =20,45%

%oFe x100% =79,55%

2. PTHH:
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xFeS, +yCu, S +HNO, — - Fe, (S0, ), +2yCuS0, +NO, +H,0

. Ix V
_'ﬂ”__12x+}r:T+2}’—z 2 =
£ X

bd | =

Cau 17: (trich tir d¢ thi vao 10 chuyén tinh Pa Ning nim 2022 2023)

Dot chay 3,08 gam Fe trong 1,2395 lit hdn hop khi X (dkc) gdm CL, va O, thu dugc 6,045 gam hon hop Y
chi gébm oxide va mudi cloride (khong con khi du). Hoa tan Y bang dung dich HCI vira du, thu dugc dung
dich Z. Cho dung dich Z phan tmg hét véi dung dich AgNO; du, thu dwoc m gam két tiia. Tinh m.

1. Huwéng din gidi

Cl,(x)
0:(¥) FeCl(a)  — % (Ag |
2. Fe(0,055)+0,05 mol 6,045 (2 hh Y N/ Kbt taa
FeCl, (b) AgCl
(x+y=0,05 x =0,035
| Tlx +32y =6,045- 3,08 o |y =0,015

~ Mo 0015.2 20,03 = nye = 0,06
BT|Fe
e, a+b=0,055

— T a4 3b=0,035.2 + 0,06
= a=0,035;b=0,02
3AgNO; + FeCl, — Ag + 2AgCl + Fe(NOs);
0,035 0,035 0,07
3AgNO; + FeCl; — 3AgCl + Fe(NOs);
0,02 0,06
m, =0,035 . 108 + (0,07 + 0,06). 143,5 = 22,435 (g)

Cau 18: (trich tir dé thi vao 10 chuyén tinh Pik Lik nim 2022- 2023)

Nung hon hop X gom a gam Al va 24 gam Fe,Os trong di€u kién khong c6 khong khi, sau phan trng thu dugc
hdn hop chat rin Y. Cho Y tac dung véi 500 ml dung dich NaOH bM thu dugc 7,437 lit khi H, (dke), chat
ran khong tan Z va dung dich T gdm 2 chit tan c6 cuing ndng do mol. Biét cic phan Gng xay ra hoan toan.
Tim gia tri cuaa vab.

Huéng din giai
PTHH: 2A1 + Fe;0s — — ALO + 2Fe
Chét ran Y: ALOs, Fe va Al du
Al O; + 2NaOH — 2NaAlO, + H,O
2Al + 2NaOH + 2H,0 — 2NaAlO; + 3H,
Chat ran khong tan Z: Fe.
Dung dich T: NaAlO,, NaOH du
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24
n, ., =—— =0,15 mol
Ta Cé: o ! I:I — 1Al phan tmg = 0,3 mOl
7,437
0y, = 24,79 =0,3 mol — Natae = 0,2 mol
S6 mol Al ban déu 1a: 0,3 + 0,2 =0,5 mol — mx =0,5.27=13,5 gam — a= 13,5

s A A N, ., =0, =05mol
Béo toan nguyén to Al: M- B

Dung dich T gdm 2 chét tan ¢ cung ndng d6 mol tirc co cling s6 mol nén nyaon ax = 0,5 mol
Bio toan nguyén tO Na: Nxaot phan ing = NAl ban i = 0,5 mol
S6 mol NaOH ban dau 1a: 0,5 + 0,5 = 1,0 mol

1
—=2M

Nong do NaOH 1la %3 —b=2

Céu 19: (trich tir dé thi vao 10 chuyén tinh Thanh Ho4 niam 2022- 2023)

Hoa tan 28 gam hdn hop X gdm Fe, Fe;0,, CuO vao dung dich HCI thu dugc 3,2 gam mot kim loai, dung
dich Y chi chira mubi va 0,05 mol H,. Cho Y tac dung vuoi dung dich AgNO; du dugc 132,85 gam két taa.

Biét phan tng xay ra hoan toan. Tinh khdi luong mdi chét trong X?

Huwéng din gidi
+ Vi Fe manh hon Cu nén kim loai du 1a Cu va Y khong c6 mudi FeCl;. So do bai toan:

) [ 'CuCl, :(z- 0,05) mol (AgCl: (2 x+6v+2z-0.1)
Fe: x mol - 2 = ' ‘

/ —
L (x+ 3y Ag: r
Fe,0,: }'IT‘[DI—'F.‘_.:J{E[;—:ED-_“—-‘( (FeCl, : (x+ 3y) mol ¥i%* P oo

#Ap N0,

i 132,85 gam

PR3 %Irﬂ IH'.L— — H, :0,05 mol + Cu: 0,05 mol

28 gam

+ Tur so dd trén ta cd hé:

K 56x + 232y + 80z =28 (¥)

o 143,5(2x + 6y +2z—0,1) + 108(x + 3y) = 132,85 (%)
& BT Clo: 8y +2z+ 0,1 =2x + 6y + 2z — 0,1 (***)

+ Gidi (* — ***) dugc: x =0,15; y=0,05; z= 0,1 = Fe = 8,4 gam; Fe;04 = 11,2 gam; CuO = 8,0 gam

Cau 20: (trich tir dé thi vao 10 chuyén tinh Thai Binh nim 2022- 2023)

Cho m gam hén hop A gébm KHCO; va CaCO:; vao dung dich HCI du thi thu duoc 3,7185 lit khi (dkc)

a) Viét phuong trinh phan tmg va tinh m?

b) Hap thu hét lugng khi CO, thu duoc & trén vao 100ml dung dich X chira NaOH x (mol/l) va Na,COs 1
(mol/1) thi thu dwoc dung dich Y. Cho CaCl, du vao dung dich Y thu dugc 8 gam két tia. Tinh x?

Hudéng dan giai
Khi cho hon hop A gom KHCO; va CaCOs vao dung dich HCI du
a) PTHH:
KHCO; + HC1 — KC1 + CO, + H,O (1)
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CaCO; + 2HCl — CaCL + CO, + H:0  (2)
. 3,7185
- Dya vao h¢ s0 phuong trinh ta coNyyco *Neaco,=Nco,= 2’4 79 =0,15 (mol)

= m =100xn,,. . +100xn_., =100x0,15 =15(gam)

b) Hép thu CO, vao X chira NaOH va Na,COs
- S6 mol: NaOH = 0,1x mol; Na,COs: 0,1 mol; CaCOs: 0,08 mol

- PTHH:
C02 +2NaOH — N32CO3 + HzO (3)
CO; + Na,CO; + H,O — 2NaHCOs; 4)
CaCl, + Na,CO3; — CaCO; + 2NaCl ) (5)
- Sau khi cho CaCl, du vao dung dich Y thu duoc két tua: dung dich Y chira Na,COs
n Ba 00 drong Y :I]{ 200 :i :I:I DS (IHD]'}
- Theo PTHH: S © 100
- Nhan xét: My c0, wongy =0; 08 (mol) < Mye.co, wonex =01 f'mul]'nén dung dich Y c6 chirta NaHCO;
n +n Na .00, trong X =n Ma, 00, trong Y +0 NaHCO, rong Y

-Baotoan C: -
=0,15+0,1- 0,08 =0,17(mol)

= n NaHCO, trong Y

+n,, =2n +1

Ma,C0, = Ma,C0, trong Y NaHCO, rong Y

- Bao toan Na: Mrwon
= 0,1x +2X%0,1 =2%0,08 +0,17
= x=1,3 (mol/l)
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