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CHUYEN PE BAI TOAN CHIA PHAN KHONG BANG NHAU

Phan A: Li thuyét

* Dau hiéu: Bai todn clung 1 hon hop thuc hién cac thi nghiém hoéac chia cac phan
khoéng clng khoi lugng, khdong cuing gia tri dinh lugng (VD: Phan 1 tinh theo khoi lugng,
phan 2 tinh theo thé tich,...)

* Phuong phap:

Budc 1: Xét phan 1 (thi nghiém 1):

+ Dat an s6 mol cac chat trong hén hgp @ phan 1 (thi nghiém 1) lan lugt la x, y, z mol
+ Tinh mol va viét PTHH & phan 1 (thi nghiém 1)

+ Lap céc phuaong trinh tinh toan lién hé gilta x, y, z theo cac dit kién bai cho é phan 1
(thi nghiém 1)

Budc 2: Xét phan 2 (thi nghiém 2):

+ Dat s6 mol cac chat trong hén hgp & phan 2 1an luot la kx, ky, kz mol

+ Tinh mol va viét PTHH & phan 2 (thi nghiém 2)

+ Lap cac phuong trinh tinh todn lién hé gilta kx, ky, kz theo cac dit kién bai cho &
phan 2 (thi nghiém 2)

Budc 3: X ly so liéu dé hinh thanh hé phuong trinh ba dn x, y, z

+ Céach 1: Triét tiéu an k bang cach chia cac phuaong trinh tinh toan lap & phan 2 cho
nhau

+ Céach 2: Khir do 1éch phan k bang cach rut k, sau dé stir dung quy tac bac cau

+ Cach 3: Tinh gia tri k

Budc 4: Giadi hé phuong trinh ba an x, y, z va tinh theo yéu cau cla bai.

Phan B: Bai tap (moi dang 10 cau)

Cau 1. Mot hén hgp gom CH,, H,, CO

TN;: D6t chdy 9,916 lit hdon hop thi can ding 8,6765 lit khi O,

TN»: Dan 11,8 gam hén hgp qua 6ng dung CuO dang nung néng thi c6 48 gam CuO da
phan Gng.

Tinh % thé tich ciia mbi chat trong hon hgp. Biét cac khi déu do 6 diéu kién 25°C, 1 bar.
Huéng dan giai:

Dat s6 mol clia CH4, H,, CO & thi nghiém 1 lan lugt la x, y, z mol

Ta c6: nhn = 0,4 mol; no2 = 0,35 mol

PTHH:
tO

CH4 + 202 -> COz + 2H20

X -> 2X mol
tO

2H2 + Oz -> 2H20

y -> 0,5y mol
tO

2CO + 0O, -> 2CO:

zZ-> 0,5z mol

Tacé:x+y+z=0,4(1)

2x + 0,5y + 0,5z = 0,35 (2)
Dat s6 mol clia CH4, H,, CO 6 thi nghiém 2 lan lugt la kx, ky, kz mol. Ta cé: 16kx + 2ky
+ 28kz = 11,8 (3)

tO

PTHH: H, + CuO -> Cu + H;0

ky ->  ky mol

tO
CO + CuO > Cu + CO;
kz -> kz mol



ky + kz = 28~ 0,6 (4)

80

x ] (. 16x+2y+28z _ 11,8
Lay (3) : (4) ta cé: iz = 0.6
=> 16.0,6x + (2.0,6-11,8)y + (28.0,6 -11,8)z = 0 (5)
Tu (1), (2), (5) tacéd: x =0,1 mol; y = 0,158 mol; z = 0,142 mol
%CHs = 25% ; %H; = 39,5% ; CO = 35,5%
Cau 2. C6 mbt hon hop X gdém CyH,, CyHs va CsHe. POt chdy hoan toan 24,8 gam hon
hop trén thu dugc 1,6 mol nuéc. Mat khac 0,5 mol X tdc dung vira du véi dung dich
ch@ra 0,625 mol Br,. Tinh thanh phan % thé tich mdi khi trong hon hop.
Huéng dan giai:
Dat sé mol clia C,H,, C;He va CsHe trong 24,8 g X lan luot |a x, y, z mol. Ta cé:
26x + 30y + 42z = 24,8 (1)
BTNT hydrogen ta cd: 2x + 6y + 6z = 2.1,6 (2)
Dat sé mol cla C;H,, C;Hs va CsHe trong 0,5 mol X lan lugt la kx, ky, kz mol. Ta cé:
kx + ky + kz = 0,5 (3)
BT lién két mr ta cé: 2kx + kz = 0,625 (4)
Tu (3), (4) =>-3x + 5y +z=0(5)
T (1), (2),(5)=>x=0,4,y=2=0,2
%Csz =50% ; %CzHe = %C3H6 = 25%
C&au 3. Cho 20,4 gam hdn hgp X gébm Zn, Fe, Al tdc dung véi dung dich HCI du thu dugc
11,1555 lit H, ¢ 25°C, 1 bar. Mat khac cho 0,2 mol hén hop X tac dung vira da véi
6,81725 lit Cl, & 25°C, 1 bar. Xac dinh khéi lugng mai kim loai trong 20,4 gam hon hop
X?
Huéng dan giai:
Dat s6 mol cla Zn, Fe, Al trong 20,4 g X lan lugt la x, y, z mol
PTHH: Zn + 2HCI -> ZnCl, + H;

X X

Fe + 2HCI -> FeC|2 + H,
y y

2Al + 6HCI -> 2AICl; + 3H;

z 1,5z

Ta c6: 65x + 56y + 27z = 20,4 (1)
11,1555

X+y+1,52—m—0,45(2)

Dat s6 mol cla Zn, Fe, Al trong 0,2 mol X lan luot la kx, ky, kz mol
Ncz = 0,275 mol
PTHH: Zn + Cl; -> ZnCl;
kx kx
2Fe + 3Cl; -> 2FeCl;s
ky 1,5ky
2Al + 3Cl, -> 2AICl;
kz 1,5kz
Ta céd: kx + ky + kz=10,2 (3)
kx + 1,5ky + 1,5kz = 0,275 (4)
Lay (3): (4)tacd: 3x -y -z =0 (5)
T (1), (2),(5)=>x=0,1;y=0,2;z=0,1
Mz, = 6,59 ; Mee = 11,29 ; Mma = 2,79
C&u 4. Hoa tan 20g mdt hén hgp gom MgO, CuO va Fe,0s phai dung hét 350ml dung
dich HCI 2M. Mat khac néu 1ay 0,4 mol hén hgp trén dét ndng trong 6ng st (khong cé
khoéng khi) réi théi moét luéng khi H, du di qua dé€ phan Ung xay ra hoan toan thi thu
dugc m gam chat ran va 7,29 nudc. Tim gia tri ca m.
Huéng dan giai:
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Pat s6 mol cia MgO, CuO va Fe,0s trong 20g hon hop 1an lugt la x, y, z mol
PTHH: MgO + 2HCI -> MgCl, + H,0

X 2X
CuO + 2HCI -> CuCl, + H)0O
Yy 2y
CuO + 2HCI -> CuCl, + H>O
y 2y
Fe,Os + 6HCI| -> 2FeCls + 3H.0
z 6z

Ta cé: 40x + 80y + 160z = 20 (1)
2X + 2y + 62 =0,35.2 =0,7 (2)
Dat s6 mol cia MgO, CuO va Fe,0s trong 0,4 hén hgp lan lugt la kx, ky, kz mol
PTHH: CuO + H; -> Cu + H,0
ky ky ky
Fe,Os + 3H; -> 2Fe + 3H,0
kz 2kz  3kz
Ta cé: kx + ky + kz= 0,4 (3)
Ky + 3kz = % — 0.4 (4)
LAy (3) : (4) ta cd: x - 2z =0 (5)
Tu (1), (2), (5) =>x=y=0,1;z= 10,05
0,4
0,1+0,1+0,05
BTKLta c6: m=32+0,4.2-7,2 =25,69
Cau 5. Hop chat A tao bdi kim loai M c6 héa tri khéng d6i va phi kim X (nam & chu ki 3,
nhém VIA). Lay 13g A chia lam 2 phan. Phan 1: Tac dung véi oxi tao ra khi Y. Phan 2: tac
dung véi dd HCI du tao ra khi Z.
Tron Y va Z thu dugc 7,68 gam két tha vang va con lai mot chat khi ma khi gap nuéc
clo tao ra dd B. Cho dung dich B tac dung véi AgNOs thu dugc 22,96 gam két tha. Xac
dinh c6ng thlc cua A.
Huéng dan giai:
Vi X la phi kim nam & chu ki 3, nhd6m VIAnén X la S
Dat CTHH cua A la M,S,
Gid sir s6 mol clla A ¢ phan 1 la a mol
2M,S, + 3n0; -> 2M,0, + 2nS0,(1) => Y la SO,
a na
Pat s6 mol cta A 6 phan 2 la ka mol
M,S, + 2nHCI -> 2MCl, + nH,S (2) => Z la H,S
ka kna
SO; + 2H,S ->3S + 2H,0 (3) =>ms= 7,689 => ns = 0,24 mol
0,08 0,16 <-0,24
HClI + AgNOs; -> AgCl + HNOs (4)
0,16 <-0,16
TH1: khi du lai la SO2
SO, + Cl; + 2H,0 -> H;S0, + 2HCI (5)

=>k = = 1,6 => 0,4 mol hdn hgp tuong ing 329

0,08 0,16
BT,NT S ta cé: nsx) = Nuz2s + Nsoz23) + Nso25) = 0,16 + 0,08 + 0,08 = 0,32 Mol => na =
0,32/n mol
=> My = % & 2M + 32n = 40,6250 => M = 8.,625n
n 1 2 3
M 8.625 17,25 25,875
KQ L L L
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TH2: khi du lai la H,S
HzS + 4C|2 + 4H20 -> HzSO4 + 8HCI (6)

0,02 0,16
BTNT S ta cd: Ns ) = Nuas3) + Nh2s ) + Nso23) = 0,16 + 0,08 + 0,02 = 0,26 mol => na
= 0,26/n mol
13.n
_>MA—m¢>2M+32n—50n—>M—9n
n 1 2 3
M 9 18 27
KQ L L Al

Vay CTHH cua A la ALLSs

Céau 6: Cho 15,5 gam hon hgp X gom Mg, Fe, Al tac dung véi dung dich HNOs du thu
dugc dung dich Y va 9,916 lit NO duy nhat & 25°C, 1 bar. Mat khac cho 0,05 mol hon
hop X tac dung véi 500ml dung dich H.S0, 0,5M thu dugc dung dich Z. Cho dung dich
Z tadc dung véi dung dich NaOH du roéi lay toan bo lugng két tia nung trong khoéng khi
dén khai lugng khéng déi dugc 2 gam chat ran. Xac dinh % khéi lugng moi kim loai
trong hon hop X?

Hudng dan giai:

Dat s6 mol cla Mg, Fe, Al trong 15,5 gam hén hgp X lan luot la x, y, z mol.

Ta c6: 24x + 56y + 27z = 15,5 (1)

BTetacd:2x+3y+3z2=0,43=1,2(2)

Pat s6 mol cla Mg, Fe, Al trong 0,05 mol hdn hgp X 1an luot la kx, ky, kz mol.

Ta cé: kx + ky + kz = 0,05 (3)

Khi cho NaOH du vao dung dich Z => két tda chi gém Fe(OH)s ; Mg(OH),

Nhiét phan tao 0,5ky mol Fe;Os va kx mol MgO

=2> Mchat ran = (80y + 40x).k = 2 (4)

T (3), (4) => -40y +40z = 0 (5)

T (1),(2),3) =>z=y=0,1; x=0,3 mol

=> %mMa = 17,42% ; Yomee = 36,13% ; Yomug = 46,45%

Cau 7. Tién hanh phan Gng nhiét nhdm m gam X gém boét Al va Fe,O, trong diéu kién
khong c6 khong khi, dugc hén hgp Y. Nghién nhd, trén déu hdn hop B réi chia thanh 2
phan:

- Phan 1 cé khéi lugng 14,49 gam duogc hoa tan hét trong dung dich HNOs dun ndng
thu dugc danh dich C va 0,165 mol NO (sdn pham kh(r duy nhat)

- Phan 2 tac dung véi lugng du dung dich NaOH dun néng thay gidi phéng 0,015 mol
khi H, va con lai 2,52 gam chat ran. Xac dinh céng thic cha oxide va gia tri cia m.
Huéng dan giai:

Xét phan 2:

Do hon hgp B tadc dung véi NaOH tao H; nén B chira Al du => Fe,Oy bi kh(r hét

PTHH:

2Al+ 2NaOH + 2H,0- 2NaAlO; + 3H;

0,01 0,015

Chat ran khéng tan la Fe => ng. = 2,52/56 = 0,045 mol

—Nre = 4,5n4

Xét phan 1:

BT e ta cO: 3nre + 3na = 3nyo © 4,5n4 + nNa = 0,165 => ny = 0,03 mol => nee =
4,5.0,03 = 0,135 mol

- Mazo3 =14,49 - 0,03.27 - 0,135.56 = 6,12 g

- Naosz = 6,12/102 = 0,06 mol »ne= 0,18 mol

-»x:y=0,135:0,18=3:4

- Fe, Oy la FesOq

Ti |é Nre1) : NFe2) =0,135 . 0,045 =3

- m = 14,49.(1 + 1/3) =19,32(q)
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Cau 8. Cho hon hgp A gébm Al va iron (II, lll) oxide nung A & nhiét do cao dé phan (n
g Xay ra hoan toan thu dugc hon hop B. Nghién nhé bét B trén déu. Chia hdn hop la
m hai phan khéng bang nhau:
Phan 1: (it hon) cho tadc dung véi NaOH du thu dugc 1,301475 lit khi. Tach riéng cha
t khdng tan dem hoa tan trong dung dich HCI du thu dugc 1,11555 lit.
Phan 2: (nhiéu hon) cho tac dung véi HCl du thu dugc 7,251075 lit khi.
Biét cac khi déu do & 25°C, 1 bar.
a. Viét phuong trinh phan Ung hoé hoc.
b. Tinh khéi lugng hon hgp A va thanh phan phan tréam cla cac chat c6 trong hén hop
A.
Huéng dan giai:
Do phéan 1, khi cho hén hop tdc dung vGi NaOH thoat khi H, nén Al du, Fes0, hét
PTHH: 3Fe3O4 + 8Al -» 4A|203 + 9Fe
Vay hoén hgp sau phan Gng chia: Fe, Al,Os, Al du
Goi s6 mol Fe trong phan 1 la 9a mol, sé mol Al du trong phan 1 1a b = naposz = 4a
Va trong phan 2, s6 mol Fe; Al,Os; Al du lan lugt la 9ka; 4ka; kb (k > 1)
Phan 1:
2Al + 2NaOH + 2H,0- 2NaAIlO; + 3H;
b 1,5b
Al;O3 + 2NaOH - 2NaAlO; + H,0
Fe + 2HCI -> FeCl, + H;
9a 9a
Ta c6: 1,5b =1,301475/ 24,79 = 0,0525 => b = 0,035 (1)
9a =1,11555/24,79 = 0,045 => a = 0,005 (2)
=> Nre(1) = 9.0,005 = 0,045 mol, Naros = 4.0,005 = 0,02 mol; naqv = 0,035 mol

Mpnan1 = (2.0,02 + 0,035).27 + % x 0,045.232 = 5,505 g

%Al = 0,075.27 = 36,78% => %Fes0, = 63,22%
Phan 2:
2Al + 6HCI - 2AICI5 + 3H;
kb 1,5kb
Fe + 2HCI -» FeCl, + H;
9ka 9ka
k(1,5b + 9a) = 7,251075/ 24,79 = 0,2925 => k = 0,2925/(1,5.0,035 + 9.0,005) = 3
mn = 5,505.4 = 22,029
Céau 9. X la hon hop 2 aldehyde don chidc mach hd. Lay 0,04 mol X c6 khéi lugng 1,98
gam tham gia phan ng hét véi dung dich AgNOs/NHs du thu dugc 10,8 gam Ag. Con m
gam X két hgp vira du véi 0,35 gam H,. Tinh m.
Huéng dan giai:
Nag = 0,1 mol
Gia st X khéng chra HCHO ta cé:
RCHO + 2AgNOs; + 3NHs + H,O -> RCOONH, + 2NH4sNOs; + 2Ag
Gia thiét: 0,04 0,08
Nag gy = 0,08 < 0,1 => vb ly => X ch&ra HCHO
Pat s6 mol ciia HCHO va adehit con lai RCHO trong 0,04 mol lan lugt la a, b mol
HCHO + 4AgNOs + 6NHs3 + 2H,0 -> (NH4),COs + 4NH4NOs + 4Ag

a 43
RCHO + 2AgNOs + 3NHs + H,O -> RCOONH, + 2NHsNOs + 2Ag

b 2b
a+b=004 =>a=0,01;b=0,03

4a + 2b =0,1

Mat khac ta c6: 30.0,01 + (R: + 29).0,03 = 1,98 => R = 27 => C,H;CHO
=> Nucro : Ncanscio = 0,01 : 0,03 = 1:3
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Dat sé mol cta HCHO va adehit con lai RCHO trong m gam lan lugt la x, 3x mol
nu2 = 0,175 mol
HCHO + H, -> CH;OH

X X
C,HsCHO + 2H, + CsH;OH
3X 6X

Ta c6: 7x = 0,175 => x = 0,025 mol
=2 NucHo) : NHcHo (1) = 0,025 . 0,01 = 2,5
=>m=2,5198=4,95¢g
Cau 10. Hon hgp X cé C,HsOH, C,HsCOOH, CH3CHO trong dé C,HsOH chi€ém 50% theo
s6 mol. D6t chdy m gam hon hop X thu dugc 3,06 gam H,0 va 3,4706 lit CO, (& 25°C, 1
bar). Mat khac 13,2 gam hén hgp X thuc hién phan (ng trang bac thdy cé p gam Ag
két tda. Tinh p.
Huédng dan giai:
Pat s6 mol ciia C,HsCOOH, CHsCHO, C,HsOH trong m g X lan luot la: a, b, (a+b) mol
Ncoz = 0,14 mol, Nnuo = 0,17 mol => neanson = 0,17-0,14 = 0,03 mol < a + b = 0,03 (1)
BTNT C ta c6: 3a + 2b + 2(a+b) = 0,14 (2)
Tu (1), (2) =>a=0,02; b =0,01
=> Mx ) = 3,39
=> Mxmz) : Mxmy = 13,2:3,3 =4
Trong 13,2g X gbm: 0,12 mol C,HsOH; 0,08 mol C;HsCOOH; 0,04 mol CHsCHO
CHsCHO -> 2Ag
0,04 -> 0,08
=>p = 8,649
Phan C: Bai tap tu cac dé thi chon loc (20 céu)
Cau 1. Dan lugng du khi CO di qua 25,6 gam hon hgp X géom Fes04, MgO, CuO nung
néng cho dén khi cac phan (ng xay ra hoan toan thu dugc 20,8 gam chat ran. Mat
khac dé€ hoa tan hét 0,15 mol hon hgp X can dung vira du 450ml dung dich HCI 1M.
Viét cac phuong trinh héa hoc xay ra va tinh thanh phan phan tram theo khéi lugng
moi chat trong hon hop X.

(Trich dé thi HSG mén hdéa hoc 16p 9 TP Ha Ni, nam hoc 2012-2013)
Huéng dan giai:
Pat sé mol cla Fes04, MgO, CuO trong 25,6 g hén hop X lan lugt la: x, y, z mol

tO
PTHH: 4CO + FesO, -> 3Fe + 4CO;
4x X 3X mol
tO
CO + CuO -> Cu + CO;
y4 Z z mol
Ta c6: 232x + 40y + 80z = 25,6 (1)
Nco = Nopy <=>4X + 2 = W = 0,3 (2)

P&t s6 mol clia Fes04, MgO, CuO trong 0,15 mol hon hgp X lan lugt la: kx, ky, kz mol.
Ta cé:

kx + ky + kz = 0,15 (3)

Mat khac ta c6: nue = 0,45.1 = 0,45 mol

PTHH: FesO; + 8HCI -> 2FeCls + FeCl, + 4H,0

kx 8kx
MgO + 2HCI -> MqgCl; + H:0
ky 2ky
CuO + 2HCI| -> CuCl, + H,O
kz 2kz

8kx + 2ky + 2kz = 0,045 (4)
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n ) .. x+y+z 0,15 1
Lay (3) : (4) ta co: 8x+2y+2z ~ 0.45 3 (5)
Tur (1), (2), (5)tacé: x=0,05;y=0,15;z=0,1
%Fes04 = 45,3% ; %MgO = 23,4% ; %CuO = 31,3%
Cau 2. Chia 60,2 gam hon hgp X gbm benzene va mot hydrocarbon c6 tinh chat hda
hoc tuong tu ethylene cé céng thidc phan ti la C;Hi4 thanh 2 phan:
Phan 1: dem tac dung véi dung dich bromine du thay c6 32 gam bromine phan ng.
Phan 2: dem dot chdy hoan toan trong oxygen réi cho sdn pham vao binh chitra dung
dich Ca(OH), du, sau phan Ung loc bd két tda thay khoi luong dung dich trong binh
gidam 55,12 gam so vai khéi lugng dung dich truéc phan ¢ng. Tinh thanh phan % theo
kh6i lugng moi chat cé trong hon hop X.
Huéng dan giai:
Phan 1: Chi c6 C;Hi4 phan Ung véi dung dich Br,
Ner. = 0,2 mol
BT lién két T ta co: Nc7H14 = NBr2 = 0,2 mol
Dat s6 mol clia C¢He 3 phan 1 la x mol; sé mol ctia CsHs, C7H14 & phan 2 lan lugt la kx,
0,2k mol
Xét phan 2:
BTNT C ta cd: Ncoz = okx + 70,2k = 6kx + 1,4k => Ncaco3z = Ncoz2 = 6kx + 1,4k
BTNT H ta cé: 2nu0 = 6kx + 14.0,2k => nu0 = 3kx + 1,4k
Mad giam = Mcacos — Mcoz2 - Mu2o & 55,12 = 100.(6kx + 1,4k) - 44.(6kx + 1,4k) - (3kx +
1,4k).18 = 55,12

55,12
=> k= Sgoxs53.0 V)
§ L _ _ _ _ 60,2
Mt khac : mx = 78x.(k+1) + 98.0,2.(k+1) = 60,2 => k+1 = -2 0= (2)
\ 55,12 __ 602
Tu (1), (2) => 282 x+53,2 +1= 78 x+19,6 (3)

Giai phuong trinh (3) ta dugc x; = 0,3 (nhan); x; < 0 (loai)
Thay x =0,3vao (1) =>k=0,4
%CesHs = 54,42%; %C;H1s = 45,58%
Cau 3. Chia 14 gam hon hgp X gom H,S va H, lam 2 phan:
- Phan 1: Tac dung vaéi dung dich NaOH du, xtr ly dung dich san pham thi thu dugc 23,4
gam muoi khan.
- Phan 2: B6t chdy hoan toan bang khi O, cho toan bd san phdam chdy vao dung dich
Ca(OH); du thi thay khéi lugng dung dich gidm 2,9 gam so véi dung dich ban dau va thu
dugc m (gam) két tda. Tinh % khoi lugng moi chat trong hdn hgp va tinh m.
(Trich dé khdo sat HSG mén héa 9 huyén Dak Po-Gia Lai, nam hoc 2014 -2015)

Huéng dan giai:
Phén 1: NH2s = Nna2s = 0,3 mol; N2 = X mol
Phan 2: nus = 0,3k mol va ny, = kx mol
—> myx = 34.(0,3 + 0,3k) + 2.(x + kx) = 14
—>2x.(k+1)=3,8-10,2k
(1,9-5,1k)

k+1 (1)
BTNT S, H ta c6: nso, = 0,3k va nuxo = 0,3k + kx
AMgg = Mcasos - (Mso2 + Mu20)= 2,9

e 120.0,3k - 64.0,3k - 18(0,3k + kx) = 2,9 =>x =

T (1), (2) =>k =1/3

=>Xx = 0,15

14 g X gbm nu2s = 0,4 mol va nyz = 0,2 mol

=> %H2S = 97,14% va %H2 = 2,86%; m = 120.0,3k = 12 gam

—> X =

(11,4k-2,9)
18k (2)
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Céu 4. H6n hdp khi X 96m Csz, C2H4, C2H5
- Dot chdy hét 14,2 gam X thu duoc 19,8 gam H,0
- Dan 9,916 lit khi X (dktc) qua dung dich AgNOs/NHs (1ay du), thu dugc 12 gam két
tua
a. Tinh % thé tich cac khi trong X.
b. Trinh bay phuong phép hda hoc tinh ché C;H, trong hdn hgp X.

(Trich dé thi HSG mén hdéa hoc I16p 9 TP H6 Chi Minh, ndm hoc 2014 -2015)
Huéng dan giai:
Dat s6 mol cla CzH,, CyHa, CoHg trong 14,2 g X lan lugt la x, y, z mol. Ta cé: 26x +
28y + 30z = 14,2 (1)
19,8

BTNT Hta cé: x + 2y + 3z = T 1,1 (2)

Dat s6 mol cla C;H,, C;H4, CoHe trong 9,916 lit X Ian luot la kx, ky, kz mol. Ta cé:
kx+ky+kz = 0,4 (3)
240kx = 12 => kx = 0,05 (4)
T (3), (4)tacod: -7x+y +z=0(5)
Tu (1), (2), (5) tac6: x =0,0625;y =0,275;z=0,1625
a. % CyH; = 12,5%; %C,Hs = 55%; %C;Hs = 32,5%
b. Tinh Ché C2H4:
Cho hén hgp qua dd AgNOs/NHs du khi C,H; bi giit lai. HOn hop khi thoat ra (CzHa,
C:He) qua dung dich dich Br. du khi C;H4 vi gir lai thu dugc dung dich A, khi C;He
thoat ra. Cho dd A tac dung véi Zn du thu dugc CyHs.
NHs
PTHH: C;H, + Ag.O -> C,Ag: + H.0O
C2H4 + Bry, -> C2H4Br2

C2H4Br2 + Zn -> C2H4 + ZnBrz
Cau 5. C6 hon hop B gom Al va iron (Il, 1) oxide. Lay 32,22 gam hén hgp B dem
nung néng dé phan (ng nhiét nhém xay ra hoan toan. Chia hén hgp sau phan (ng
thanh 2 phan. Cho phan 1 tac dung hét véi dung dich NaOH du, thu dugc 2,2311 lit
H.. Hoa tan hét phan 2 vao luogng du acid HCI tao ra 8,9244 lit H,. Cac khi déu do &
25°C, 4p suat 1 bar.
a. Viét PTHH xay ra.
b. Tinh s6 gam iron (ll, Ill) oxide c6 trong 32,22 gam hon hgp B.

(Trich dé thi vao 16p 10 chuyén héa BDH KHTN Ha Ni, nam hoc 2012 -2013)

Hudng dan giai:
PTHH: 8Al + 3Fes04 -> 4Al,03 + 9Fe (*)
Do phan 1 tac dung véi NaOH tao ra H, nén hon hgp sau phan Gng (*) gébm: Al;Os, Fe,
A|du => Fe;0, hét
Phén 1: Dét Nre (p) = X mol; NH2 = 0,09 mol
PTHH: 2Al + 2NaOH + 2H,0 -> 2NaAlO, + 3H

0,06 0,09

Al;Os; + 2NaOH -> 2NaAlO; + H,0
Phén 2: ‘Dét NEe (p1) = kx moI; Nal Py = 0,06k mol
2Al + 6HCI -> 2AICI; + 3H;

0,06k 0,09k
Fe + 2HCI| -> FeCl, + H;
kx kx

Al,Os; + 6HCI -> 2AICIs + 3H,0

Ta c6: 0,09K + kx = 0,36 => k = —2:36

0,09+x

(1)
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Mat khac ta c6: 5 . (kx +x).232 + ¢ . (kx + X).27 + 0,06.(k+1).27 = 32,22 => k =
32,22

77,3x+24x+1,44 1 (1)
Tu (1), (I) => x1 = 0,09 (nhan); x> < 0 (loai)
=> k=2
Mee3os = 20,889
Céau 6. Chia 201 gam hén hgp X gom CH3COOH, C,HsOH, CHsCOOC,Hs lam 3 phan.
Cho phan 1 tac dung hét véi Na thu dugc 4,958 lit khi H,. Cho phan 2 phan (ng vira du
vGi 500ml dung dich NaOH 2M dun néng. Cho phan 3 (cé khéi lugng bang khéi lugng
phan 2) tadc dung véi NaHCOs du thi c6 14,874 lit khi bay ra. Xac dinh khaoi lugng moi
chat cé trong hén hop X. Biét cac khi déu do 6 25°C, ap suat 1 bar.

(Trich dé thi HSG I6p 9 tinh Gia Lai, ndm hoc 2013 -2014)

Huéng dan giai:

Phén 3: Ncozx = 0,6 mol

CHsCOOH + NaHCOs; -> CHsCOONa + H,O0 + CO;
0,6 0,6

Phan 2: Nnaon = 1 mol

CHsCOOH + NaOH -> CHs;COONa + H,0

0,6 0,6
CH3COOC2H5 + NaOH -> CH3COONa + C2H5OH
0,4 1-0,6 =0,4

Phan 3: ny2 = 0,2 mol
Dat ncuscoon = 0,6k Mol; Nenscooczns = 0,4 MOl Neanson (p2) = X MOl => Neanson 1y = kX Mol
PTHH: CHsCOOH + Na -> CHsCOONa + Y2 H»

0,6k 0,3k
C,HsOH + Na -> C,HsONa + Y2 H,
kx 0,5kx

0,2

Ta co: 0,3k + 0,5kx =0,2 =>k = m (1)

Mat khac ta cé: 60.(0,6.2 + 0,6k) + 46.(2x+kx) + 88.(2.0,4 + 0,4k) = 201
201

=>k+2= 71,2+46 x (2)
TU (1), (2) ta c6: 46x> + 7,5x-3,34 =0 => x;, = 0,2 ; x2 < 0 (loai)
=>k=20,5
Mchscoon = 909 ; Meznson = 239; Mcrscooczrns = 8849
C&au 7. Hoa tan hoan toan hon hgp gém aluminium chloride va aluminium sulfate
vao nudc thu dugc 200 gam dung dich X, chia X lam 2 phan: Phan 1 dem téac dung
véi dung dich BaCl, du thu dugc 13,98 gam két tla trang. Phan 2 dem tac dung vai
476 ml dung dich Ba(OH), 1M, sau khi phan (ng xong thu dugc 69,024 gam két tda.
Bi€t khoi lugng phan 2 gap n lan khoi luogng phan 1 (n la sé nguyén) va lugng chat
tan trong phan 2 nhiéu hon trong phan 1 la 32,535 gam. Tinh néng d6 C% cla cac
chat tan cé trong dung dich X.

(Trich dé thi HSG 16p 9 TP Ha Ni, nam hoc 2014 -2015)
Huéng dan giai:
Phén 1: Ngasos = 0,06 mol
PTHH: Alz(SO4)3 + 3BaC|2 -> 3BaSO4 + 2A|C|3

0,02 0,06
Phan 2: Dat naizsoas p2) = 0,020 MOl; Naicis p1y = X MOl => Naiciz (p2) = NX MO, NaoH)2z =
0,476 mol
Theo bai ra ta c6: 342.0,02n + 133,5nx - 342.0,02n - 133,5x = 32,535 =>n-1 =
32,535

6,84+133,5x (1)
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TH1: Phdn Gng khéng tao ra mudi aluminate (-AlOy)

PTHH: Al,(SO4);s + 3Ba(OH), -> 3BaS0; + 2Al (OH)s
0,02n -> 0,06n 0,06n 0,04n
2AICI3 + 3Ba(OH); -> 3BaCl, + 2AI(OH)s

0,476-0,06n 2(0,476;0,06n)

.78 = 69,024 => n = 3,17 (loai, vi

Ta c6: 0,06n.233 + 0,04n.78 + 210:476-0,06n)

khéng nguyén)

TH2: Phdn (ng tao ra mudi aluminate (-AlO,)

Qua trinh tao két tia BaS0,: Ba?* + SO,% -> BaSO0,
0,06n0,06n

Qua trinh tao két tda AI(OH)s va mudi aluminate

APt + 30H -> AI(OH);

a 3a a
AlP* + 40H -> AlO, + 2H,0
b 4b b
Ta cd: 3a + 4b =0,476.2 => 3a + 4b = 0,952 =>a = 4n.(0,04+x) - 0,952
a+b=2.0,02n + nx 4a + 4b = 4n.(0,04+x)
, 143,28
Ta c6: 0,06n.233 + [4n.(0,04+x) - 0,952].78 = 69,024 => n = 312x+26.46 (2)

Tu (1), (2) => x1 = 0,03 ; x2 = 0,0495 mol

Véi x = 0,0495 => n khdong nguyén (loai)
x = 0,03 =>n =4 (nhan)

Naizisoss = 0,02.(1+4) = 0,1 mol

Naciz = 0,03(1+4) = 0,15 mol

=> C%ai2s042 = 17,1%

=> C%aicz = 10,0125%

Cau 8. Cho hon hgp X gdom CH,, C,H4, C;H». Lay 8,6 gam X tac dung hét véi dung dich
bromine (du) thi khéi lugng bromine tham gia phdn Ung la 48 gam. Mat khéac, néu cho
14,874 lit (do & 25°C, ap suat 1 bar) hén hgp X tdc dung véi lugng du dung dich AgNO
3/NHs thu dugc 36 gam két tda. Tinh % thé tich cac khi c6 trong hén hgp X.

(Trich dé thi vao I6p 10 chuyén héa tinh Bac Ninh, ndm hoc 2014 -2015)
Dat s6 mol clia CH4, C;Ha4, C,H, trong 8,6 gam X lan lugt la x, y, z mol. Ta cé: 16x + 28y
+ 26z = 8,6 (1)
BT lién két m ta co: y + 2z = 48/160 (2)
Dat s6 mol clia CH4, CyH4, CyH, trong 14,874 lit X lan luot la kx, ky, kz mol. Ta c6: kx +
ky + kz =0,6 (3)
PTHH: C;H,; + Ag.O -> C,Ag: + H,0

kz kz

Ta cé: kz = 36/ 240 = 0,15 (4)
Tu(3), (4)taco:x+y-3z=0(5)
Tu (1), (2),(5) =>x=0,2,y=0,1;,z=0,1
%CH4s = 50% ; %CHs = %CoH, = 25%
Cau 9. Tron déu 83 gam hon hgp bot Al, Fe,0s, CuO roi ti€n hanh phan (ng nhiét
nhoém. Gia s lic do6 chi xay ra hai phan &ng khir oxide thanh kim loai. Chia hén hgp
sau phan (ng thanh hai phan cé khéi lugng chénh Iéch nhau 66,4 gam. Lay phan c6
khoi lugng I6n hon hoa tan bang dung dich H,SO, lodng, du thu dugc 25,8808 lit khi H
» (6 25°C, 1 bar), dung dich X va chat ran. Lay 1/10 dung dich X cho tdc dung vira du véi
200 ml dung dich KMnO,4 0,018M (biét trong moi trudng acid Mn*’ bi khir thanh Mn?*).
Hoa tan phan cé khéi lugng nho bang dung dich NaOH du thay con lai 4,736 gam chéat
ran khong tan.
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a. Viét cac phuong trinh héa hoc.
b. Cho biét trong hdon hgp ban dau, sé mol ctia CuO gap 1,5 lan sé mol cta Fe,0s. Tinh
phan tram moi oxide bi khur.
(Trich dé thi vao I6p 10 chuyén héa tinh Bac Ninh, ndm hoc 2014 -2015)
Huéng dan giai:
tO
PTHH cda phan Uing nhiét nhom: 2Al + Fe,0; -> Al,Os + 2Fe (*)
tO
2Al + 3CuO -> Al,03 + 3Cu (**)
=> Hon hgp sau phan ing gém: Al;Os, Fe, Cu, CuO du, Fe;0s du, Al du
Dat khoi lugng hén hgp sau phan Gng phan 16n, phan nhé lan lugt la m;, m; gam
Taco:-m+m;=83 =>m=74,79g;, m;=8,3¢g
m;-mp;= 66,4
Phanl _ 74,7 _ o
Phan2 = 8,3
Phén 1: Np2 = 1,044 moI, Nkmnoa = 0,0036 mol
Goi x, y lan lugt la s6 mol cta Fe, Al é phan 1
MO, + NH2SO4 -> M3(S04), + NH,0 (M,0, la cac oxide trong hon hop sau phan Ung
nhiét nhém)
Fe + H,SO,; -> FeSO, + H»
X X X
2Al + 3H2504 -> A|2(SO4)3 + 3H2
y 1,5y
10FeSO,4 + 2KMnO4 + 8H,S0,4 -> 5Fe,(S04); + 2MnSO4 + 8H,0
x/10 0,02x
Tacé:x+1,5y=1,044 =>x=0,18;y =0,576
0,02x = 0,0036
Phén 2: Nrep2) = 0,18/9 = 0,02 mol ; Naip2y = 0,576/9 = 0,064 mol
PTHH: 2Al + 2NaOH + 2H,0 -> 2NaAlO; + 3H;
Al,Os + 2NaOH -> 2NaAlO, + H,0
=2 Mal+A203(P2) = 8,3 - 4,376 = 3,564g => Mao3 (P2) = 3,564 - 0,06427 = 1,8369 =>Nn
azo3p2) = 0,018 mol
BTNT Al ta cé: na = (0,064 + 0,018.2).10 = 1 mol => muy = 27g
Dat Nre203 ban gau = @ MO, Ncyobandau = 1,5a Mol
160a + 80.1,5a = 83-27 => a = 0,2 mol
Theo PT (*), (**) ta cO: Nre203 oy = 0,5.nre = 0,5.0,02.10 = 0,1 mol
Ncuo (pu) = 3nA|203<**) = 3.(nA|203(p2).10 - nA|zo3(*)) = 3(0,01810-0,1) =

0,24 mol
o . 0,1 _ 0,24
%oFe,0s bi khu = 02 X 100% = 50%; %CuO bi khut = 03 X 100% = 80%
Cau 10. Hon hgp khi X gom ethylene, acetylene, methyl acetylene CH = C - CHs. Dan
1,6 gam hon hgp X qua binh dung lugng du dung dich AgNOs/NHs, thu dugec 7,74 gam
két tha. Mat khac, néu dot chdy hoan toan 2,479 lit (& 25°C, 1 bar) hén hop X trong khi
oxygen roi thu 1ay sdn pham chay hap thu vao binh dung dung dich Ca(OH), du thi
thay khéi lugng dung dich trong binh giam 10,56 gam. Biét cac phan Ung xay ra hoan
toan. Tinh khéi lugng cta moi khi cé trong 1,6 gam hdn hgp X.

(Trich dé thi HSG 16p 9 tinh Ca Mau, ndm hoc 2010-2011)
Huéng dan giai:
P&t sé mol C;Ha4, CoHz, CH = C - CHs trong 1,6 gam hon hgp X lan luot 1a x, y, z mol
Ta cb: 28x + 26y + 40z = 1,6 (1)

NH;

PTHH: C;H; + Ag.O -> C,Ag. + H.0

y y
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2CH=C - CH3 + AgZO -> ZCAg =C- CH3 + Hzo
z z

Ta c6: 240y + 147z = 7,74 (2)

Dat s6 mol C;H,, C;H,, CH = C - CHs trong 2,479 lit hon hop X lan luot la kx, ky, kz mol

Ta cé: kx + ky + kz=0,1 (3)

BTNT C, H ta cO: Ncacos = Nco2 = 2kx + 2ky + 3kz ; nuo = 2kx + ky + 2kz

Mad giam = Mcacoz - Mco2 - Muzo & 10,56 = (2kx + 2ky + 3kz).56 - 18(2kx + ky + 2kz)

=> 76kx + 94ky +132kz = 10,56 (4)

\ _ X+y+z _ 1

Tu3), (4) => e ody+1322 — 105.6

=> 29,6x + 11,6y - 26,4z = 0 (5)

Tu (1), (2), (5) =>x=0,01;y =0,02; z= 0,02

Mcana = 0,28 g; Meanz = 0,52 g; Meswe = 0,8 g

Cau 11. b6t chay hoan toan 1,1 gam hon hop A gdm methane, acetylene, propylene

(CsHs) thu dugc 3,52 gam CO,. Mat khéc, khi cho 495,8 ml hon hop A (6 25°C, 1 bar) di

gua dung dich nuéc bromine du thi chi cé 4 gam bromine phan Gng. Tinh thanh phan

% theo khai lugng va thanh phan % theo thé tich cia moi chat trong hon hop A.
(Trich dé thi HSG 16p 9 tinh Gia Lai, ndm hoc 2010 -2011)

Huéng dan giai:

Pat s6 mol clla methane, acetylene, propylene trong 1,1 gam A lan lugt la x, y, z mol.
Ta c6:

l6x + 26y +42z=1,1(1)

BTNT C ta cé: x + 2y + 3z = 3,52/44 (2)

Dat s6 mol cia methane, acetylene, propylene trong 495,8 ml A lan lugt la kx, ky, kz
mol. Ta cé:

kx + ky + kz = 0,02 (3)

BT lién két m ta cé: 2ky + kz = 4/160 = 0,025 (4)

TU (3), (4) ta c6: X2y*2 _ 4

2y+z —§—>5x—3y+z—0(5)
T (1), (2), (5) =>x=0,01;y =0,02; z= 0,01
% McHs = 14,5%; %Moy = 47,3%; % Mc3ne = 38,2%
%Vc|—|4 = 25%; %VC2H2 = 50%; %Vc3H6 = 25%
Cau 12. Dan 4,958 lit (¢ 25°C, 1 bar) hén hogp Z gom methane, ethylene, acetylene
gua binh dung dung dich brom du thay khoi lugng binh tang 2,7 gam. Mat khac, néu
dot chay hoan toan 1,2395 lit (& 25°C, 1 bar) hén hop Z, toan bd san pham chéay dugc
dua qua binh dung H,S0, dac thay khai lugng binh tang 1,575 gam. Viét cac phuong
trinh hda hoc xay ra va xac dinh % thé tich moi khi trong Z.
(Trich dé thi vao I6p 10 chuyén héa tinh Gia Lai, ndm hoc 2014-2015)

Huéng dan giai:
PTHH: CoH4 + Bry -> CoH4Bn

C2H2 + ZBrz -> CszBr4

CH4 + 202 -> COz + 2H20

C,Hs + 30, -> 2C0O, + 2H,0

2C,H, + 50, -> 4CO0O, + 2H,0
Dat s6 mol cia methane, ethylene, acetylene trong 4,958 lit Z 1an luot la X, y, z mol.
Ta cé:
X+y+z=4,958/24,79 (1)
BT lién két m ta cé: 28y + 26z = 2,7 (2)
Vi, .-
V;:: - 1‘?’293285; 4 => Vi = 0,25.V pamy
=> 1,2395 lit Z gom: 0,25x mol CH4; 0,25y mol C;H4; 0,25z mol C;H,
BTNT H ta cé: 2.0,025x + 2.0,25y + 0,25z = 1,575/18 (3)
Tu (1), (2), (3) =>x=0,1; y = 0,05; z= 0,05
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%V = 50%; %Veora = %Venz = 25%
C&au 13. C6 90 gam hdn hgp M gém acetic acid, methanol, nuéc (s6 mol methanol géap
2 1an s6 mol acetic acid). Chia hon hgp M thanh 2 phan:
Phan 1: Cho tac dung véi CaCOs du thay thoat ra 1,85925 lit khi.
Phan 2: Cho tac dung véi kim loai K du thay thoat ra 21,0715 lit khi.
Biét cac phan (ng xay ra hoan toan, cac thé tich khi déu do & 25°C, 1 bar.
Tinh khoi lugng moi chat trong hon hgp M, biét khéi lugng nudce it hon acid.
(Trich dé khdo sat HSG I6p 9 huyén Dak-Po Gia Lai, nam hoc 2013-2014)
Huéng dan giai:
Phéﬂ 1: Dét NH20(P1) = Y moI; NcH3cooH (P1) = X mol => Nc2H50H (P1) = 2x mol
PTHH: 2CHsCOOH + CaCOs; -> (CHsC0OO0),Ca + CO; + H)0
X 0,5x
Ta cé: 0,5x = 1,85925/24,79 => x = 0,15 mol
=> Ncn3coon (1) = 0,15 Mol => ncanson p1) = 0,3 Mol
Theo bai ra khoi lugng nudc it hon acid nén ta c6: 18y < 015.60 =>y < 0,5
Phén 2: ‘Dét NH20(pp2) = ky m0|; NCH3CoOoH (P2) = 0,15k mol => Nc2H50H (P2) = 0,3'( mol
PTHH: CHsCOOH + K-> CH5sCOOK + 1/2H;

0,15k 0,075k
CoHsOH + K -> C3;HsOK + 1/2H,
0,3k 0,15k
H.O + K -> KOH + 1/2H;
ky 0,5ky
0,85

Ta c6: 0,225k + 0,5ky = 0,85 => k = (1)

0,225+0,5y
Mat khac ta cé: 60.0,15.(k+1) + 46.0,3.(k+1) + 18.y.(k+1) = 90
90
=>k+1=5gr1sy @
T (1), (2) 90 0,85 4+ 0.225+0,5y

=7 22,8+18y _ 022540,5y @ 0,225+0,5y
=> (1,075 + 0,5y).(22,8+18y) = 90.(0,225+0,5y)
=> 24,51 + 30,75y + 9y2 = 20,25 + 45y
=>y; = 0,4 (nhan); y. = 1,183 > 0,5 (Loai)

0,85 — >
0,225+0,5.0,4
Mcuzcoon = 27 9 ; Mcanson = 41,4 9 ; Mo = 21,6 g
Cau 14. Cho 8 gam hén hgp A gom Mg va kim loai R tdc dung véi dung dich HCI du thu
duoc 4,958 lit khi (& 25°C, 1 bar). Néu cho 9,6 gam hdn hgp A phan (ng véi khi chlorine
du thi thu dugc 30,9 gam hén hgp mudi.
a. Xac dinh tén kim loai R. Biét cac phan Ung xay ra hoan toan.
b. Khi hoa tan hét 1,6 gam hén hgp A trong dung dich H,S0, dac, néng, du, thu dugc
SO, la sdn pham khi duy nhat. Lugng khi SO, nay lam mat mau vira hét dung dich Br;
0,08M. Tinh V.

=>k=

(Trich dé thi vao I6p 10 chuyén Ha Ni, nam 2014-2015)
Huéng dan giai:
Pat s6 mol Mg, R trong 8 gam A lan lugt la x, y. DPat a, b lan luot [a hoa tri thap cao
cua R
Ta cO: 24x + xR =8 (1)
Cac phan Ung hdéa hoc xay ra:
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Mg+ 2HCI — — MgCl, + H, 1
2R +2aHCl — — 2RCI_+aH, 1
Mg+ Cl, — " MgCl,
2R +bCl, — 2 2RCl,
NEu cho 8 gam hén hgp A phan Gng v6i Cl, du, lugng muéi thu dugc la:

8x30,9
= =2575
9.6 25,75(gam)
Truong hop 1: Kim loai R khéng phan Gng véi axit HCI.
N =X =>x=20,2 (Il

95x +y(M  +335,5b) =25, 75(gam) (111)
2575- 8
71

Khoi lugng mudi clorua la:

ng, =x+0,5yb= =0,25(mol)  (IV)

S6 mol khi Cl, phan Ung la:
_8-24x _2575-95x _ 32 _ 675

_ — = M, =32b
Tu (1), (), (Il1), suy ra: Mg Mg+3530 M M, +355b
Vé6i b = 2; Mr =64(CU) 133 man.
Truong hop 2: Kim loai R phan ng véi axit HCI.
S6 mol khi H, thu dugc 1a: X+ 0.5va=0,2(mol) (V)
32

Lya- yM, =-32=>y=—————

L&y (V) nhan v&i 24 réi trir (1) theo vé, ta dugc: M- 122
12y0- My =22 ¥ =
Lay (IV) nhan véi 95 réi trir (11l) theo vé, ta duoc: R
32 2
= = M, =32b- 20a
Y M -12a M_-12b
Ta thay nghiém phu hgp 1a b = 3 va a = 2; Ma =% (Fe),
b. Truéong hop 1: H6n hop A gém Mg va Cu
[ 0216
g =5 =0,04 (o)
] L :],6- 0,04 .24 —0,01(mol)
Trong 1,6 gam hon hgp A chia: ! 64
Cac phan ng hda hoc xay ra:
Mg+ 2H.SO, ., — — MgSO, +S0, T +2H,0
Cu+2H,S0, , — ' CuSO, +50, 1 +2H,0
SO, +Br, + H,O0 — — 2HBr +H,50,
N =N =N :D,US F‘I"D|
Theo phuong trinh, ta cé: 52 2 Mo * e (mol)
—E 10° =625mL

v, =
Thé tich dung dich Br, 0,08 M can dung la: "2 0,08

Truong hop 2: HOn hgp A gom Mg va Fe
nF :i E =0, 02 nol
= 56-122 8

. , n,. =0,02mol
Trong 1,6 gam hon hgp A chtra: ' ™9
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2Fe+ 6H,50, . — = Fe,(SO,), +350, T +6H,0
, N, = =n 5n._ =0,02+ 0,02 1,5=0,05(rrol
S6 mol Br, tham gia phan (ng: 2 Mo, = Mg * 13N * L (mol)

_0.05 10° =625mL

\Y =

Thé tich dung dich Br, 0,08 M can dung la: 2"z 0,08
Cau 15. Hon hgp X gobm ba hydrocarbon mach hé: CyHs, CsHe, CoHz. Cho 2,92 gam X
tac dung vdéi lugng du dung dich bromine thay cé 14,4 gam Br, phan (ng. Mat khac,
cho 9,916 lit X tac dung véi lugng du dung dich AgNOs/NHs thu dugc 12 gam két tda.
Biét cac phan Ung déu xay hoan toan.
a. Tinh % thé tich cac khi trong X.
b. Tron 2,92 gam X véi 0,28 gam H,, thu dugc hén hop Y. Cho Y di qua bét Ni nung
ndng, sau moét thoi gian thu dugc hén hgp khi Z. D6t chay hoan toan Z can vira da V lit
khi Oz. TinhV.
Biét cac thé tich khi do & 25°C, 4p suat 1 bar.

(Trich dé thi HSG 16p 9 tinh Yén Ba&i, ndm hoc 2020-2021)
Hudng dan giai:
Dat sé mol cta C,H4, CsHe, CoH, trong 2,92g X lan lugt la x, y, z mol
Ta c6: 28x + 42y + 26z = 2,92 (1)
BT lién két mta co: x + y + 2z = 14,4/160 (2)
Dat s6 mol ctia C;H4, C3He, CoH2 trong 9,916 lit X [an luot 1a kx, ky, kz mol. Ta cé: kx +
ky + kz=0,4 (3)

NH;
Mét khéC: C2H2 + AgzO -> CzAgz + Hzo
kz kz
kz = 12/240 = 0,05 (4)
Tu(3), (4)tacé:x+y-7z=0(5)
Tu (1), (2), (5) =>x=0,02; y =0,05; z= 0,01
a. %CoHs = 25%; %CsHs = 62,5%; %CH, = 12,5%
b. Trong 2,92g X gom 0,02 mol C;H4; 0,05 mol CsHs; 0,01 mol CH:
N2 = 0,14 mol
Theo DLBTKL ta cé: mz = my = 2,92 + 0,28 = 3,2g nén dét chdy Z tuong tu nhu dot
chay Y.
BTNT C, H ta c6: nco2 = 2.0,02 + 3.0,05 + 2.0,01 = 0,21 mol;
N0 = 2.0,02 + 3.0,05 + 0,01 + 0,14 = 0,34 mol

BTKL ta c6: mo> = 0,21.44 + 0,34.18-3,2=12,16g
=> No2 = 0,38 mol => Voz = 9,4202 lit
Cﬁq 16. Cho m gam hdn hop gdm ALCs yél CaC, tac dung véi nude du, thu duge 12,395 1it (¢ 25°C, 1 bar) hon hop khi
X gom CH4va C,H,. Chia X thanh 2 phan:
- Phan 1: Cho tac dung v6i dung dich bromine du, thiy c6 16 gam Br, tham gia phan (mg.
- Phin 2: D4t chay hoan toan rdi cho toan bd san phdm chay hap thu hét vao binh dung dung dich Ba(OH), du, sau
phan tng loc bo két tiia thay khdi lugng dung dich trong binh gidam 69,525 gam so voi khéi lwong dung dich trude
phan tmg.
a. Tim gia tri qﬁa m va tinh thanh phan % theo thé tich cua cac khi trong X. ’
b. Néu cho phan 2 tac dung voi luong du dung dich AgNO3/NH; thi thu dugc a gam két tha. Tim gia tri cia a.

(Trich dé thi vao 10 chuyén Ha NGi, nam hoc 2018-2019)
Huéng dan giai:
A|4C3 + 12H20 -> 4A|(OH)3 + 3CH4
CaC2 + 2H20 -> Ca(OH)z + Csz

T6ng mol ban dau = 0,5 mol chia thanh 2 phan.

Phan 1: Goi nCH4 va nC2H2 & phan 1 lan lugt la x, y mol
C,H,+2Br, - — C,H.Br,
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nBr2 = 0,1 mol » nC2H2=y = 0,05 mol

Phan 2: Goi nCH4 va nC2H2 & phan 1 lan lugt la kx, 0,05k mol
CH,+20, - CO_+2H,0

kx kx 2kx
2C H,+50, — = 4C0O_+2H,0
0,05k 0,1k 0,05k
mdung dich giam= ml - m(CO2 + H20)
< 69,525= (kx+0,1k).197 - 44(kx+0,1k) - 18(2kx + 0,05k)
- 69,525 = 117kx + 28,8k—=k=69,525/(117x+14,4)
Lai c6 téng mol = 0,5 = x + 0,05 + (x+0,05).k
- Xx = 0,075 va k =3 - C2H2 = 0,2 mol va CH4 = 0,3 mol -» CaC2 = 0,2 mol va Al4C3
= 0,1 mol
a. m =27,2 gam, %CH4 =60%, %C2H2=40%

b. Cho phan 2 tadc dung AgNO3 cé phan (ing: nC2H2 (P2) = 0,15 mol
C,H.+2AgNO,+2NH, — — C Ag,+2NH,NO,

0,15 0,15

- ml=0,15.240=36 gam
Céu 17. Mot hon hop A gom Na va Al
- Cho m gam A vao mot luong du H,O thu duoc 1,4874 lit khi, dung dich B va ph?m khong tan C.
- Cho 2m gam A tac dung v6i dung dich NaOH du, thu dugc 23,0547 lit khi.
Céc phan tng déu xay ra hoan toan, cac thé tich khi do & 25°C, 1 bar.
a) Tinh khdi luong timg kim loai trong m gam A.
b) Cho 50 ml dung dich HCI vao dung dich B. Sau khi phan tmg két thuc, thu duoc 0,78 gam két tila. Xac
dinh ndng d6 mol/lit ctia dung dich HC1 d3 dung.
(Trich d@é thi vao 10 chuyén PHSP Ha Ngi, nam hoc 2010-2011)
Hwéng din gidi:
Bén chit phan tng héa hoc xay ra & 2 thi nghiém 13 nhu nhau. O thi nhiém 2 khi ting lugng A lugng khi
cling ting 1én ching to ¢ thi nghiém 1 Al du, NaOH hét.
Thi nghiém 1: Dat nyae1y) = X mol, naey =y mol
PTHH: 2Na + 2H,O -> 2NaOH + H,

X X 0,5x
2Al + 2NaOH + 2H,O -> 2NaAlO, + 3H,
X X X 1,5x

Ta co: 2x = 0,06 =>x = 0,03 mol
Thi nghiém 2: Ta c06: nnaery = 0,06 mol, nayery = 2y mol
PTHH: 2Na + 2H,O -> 2NaOH + H,

0,06 0,06 0,03
2Al + 2NaOH + 2H,0 -> 2NaAlO, + 3H,
y 1,5y

Ta c6: 0,03 + 1,5y =0,93 => y = 0,6 mol

a. Trong m gam A gdm: my, = 0,03.23 = 0,69g; mx = 0,6.27 = 16,2g

b. DD B gdm: 0,03 mol NaAlO,

PTHH: NaAlO; + HCIl + H,O -> NaCl + AI(OH)s (1)
Al(OH)s; + 3HCI -> AICI5 + 3H,0 (2)

Naioryz = 0,01 mol
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+) TH1: chi xay ra pu (1)
Ta cd: N = Naionyz = 0,01 mol
=> Cmaey = 0,2M
+) TH2: xay ra pu (1), (2)
PTHH: NaAlO; + HCI + H,O -> NaCl + AI(OH)s (1)
0,03-> 0,03 0,03
Al(OH)s; + 3HCI -> AICI5 + 3H,0 (2)

0,03-0,01 = 0,02 0,06
=> Nug = 0,09 mol
=> CM(Hc|) = 1,8M
Céu 18. Hon hop A gdm céc khi methane, ethylene va acetylen. Dan tir tir 3,09875 lit hdn hop A qua binh
chtra dung dich bromine, thiy binh bromine bi nhat mau va c6 20 gam bromine tham gia phan Gng. Mat
khac, dbt chay hoan toan 6,1975 lit A, rdi cho toan bd san pham chay qua binh dung 180 gam dung dich
NaOH 20%, sau thi nghi¢m thu dugc dung dich chira NaOH véi néng d6 2,75%. Tinh thanh phﬁn % theo thé
tich ctia mdi khi trong hén hop A. Biét cac khi do & 25°C, 1 bar.

(Trich d@é thi vao 10 chuyén DPHSP Ha Ngi, nam hoc 2016-2017)
Hwéng din gidi:
TN 1: bat s6 mol ciia methane, ethylene va acetylen trong 3,09875 lit hon hop A lan luot 1 x, y, z mol
Taco:x+y+z=0,125(1)
BT lién két IT ta c6: y + 2z = 20/160 (2)
Lay (2) - (1) taco: z=x
TN1 3,09875
TN2 6,1975
TN2: C6 ncnarnzy = 2X mol, Neanarvz) = 2y Mol Neanaeraz) = 22 mol; nvaon = 0,9 mol
BTNT C, H ta c6: ncox = 2x + 4y + 4z (mol) ; nmao = 4x + 4y + 2z (mol) => ncor = nwo (Vi X = 2)
Dé.t Nco2 = Npo = a mol
PTHH: CO, + 2NaOH -> Na,CO; + H,O

a 2a
Nnaon ar = (0,9-2a) mol
Mygspu = 180 +44.a + 18.a
800 5 gv105* 006 =275%
=> 40.(0,9-2a) = 0,0275.(180 + 44.a + 18.a) =>a = 0,38 mol ©® 2x +4y +4z=10,38 (3)
Tu (1), (2), (3) =>x=2z= 0,06 mol ; y = 0,005 mol
%CH4 = 48% ; %CyHs = 4% ; %CH, = 48%
Cau 19. HOn hgp X gom (Al va oxit FexO,). Nung m gam X trong diéu kién khong c6
khéng khi, khi d6 xay ra phan ng: Al + Fe,O, —— Al,Os + Fe (phan (ng chua dugc can
bang). Sau phan Ung thu dugc hén hgp chat ran Y. Chia Y thanh hai phan:
Phan 1: cho tac dung véi dung dich NaOH du, sau phan (ng thu dugc 1,8593 lit khi va
12,6 gam chat ran.
Phan 2: cho tac dung véi dung dich H,SO, dac néng du, sau phan (ng thu dugc
30,67763 lit SO, va dung dich Z c6 chlra 263,25 gam muodi sulfate.
Biét cac phdn Ung xay ra hoan toan, cac khi do & 25°C, 1 bar.
a) Viét phuong trinh cac phan Gng xay ra.
b) Tim m va céng thic phan td cda oxit Fe,O,.
(Trich dé thi HSG tinh Bac Ninh 2023-2024)

=0,5=>TN2=2.TNI

=> C%na0H due =

Huéng dan giai:

PTHH: 2yAl + 3Fe,O, - — yAl,Os + 3xFe (1)

Do hon hop Y + NaOH tao ra khi H; nén Y chra Al du => Fe, O, hét => Y ch(ra: Al,Os, F
e, A|du

Phan 1: ny2 = 0,075 mol, Neeery = 12,6/56 = 0,225 mol

A|203 4+ 2NaOH -> 2NaA|02 + H,O (2)

2Al + 2NaOH + 2H,0 -> 2NaAlO; + 3H; (3)
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0,05 0,075
Dat naizosryy = a mol
Phan 2: Dat nazos = ka mol; nge = 0,225k mol; nagw = 0,05k mol
AlLOs + 3H,S0O, dsc == Al>(SO4)s + 3H20
ka ka
2Al + 6H.S04 g5c -> Alx(SO4)3 + 35S0, + 6H,0
0,05k 0,025k 0,075k
2Fe + 6H,S0, dsc == Fe,(S0,4)s + 350, + 6H,0
0,225k 0,1125k 0,3375k
Ta c6: 0,075k + 0,3375k = 30,67763/24,79 = 1,2375 =>k =3
=> Mmusi sufate = 342.(32+0,025.3) + 400.0,1125.3 = 263,25 => a = 0,1 mol
Ta Cé: NAI203 bg = 0,14 = 0,4 mol ; NFepbg = 0,2254 = 0,9 mol
3x 0,9 X 3
S9X _ _X_2
y 0,4 y 4
BTNT Al, Fe ta c6: navs = 2.0,4 + 0,05.4 = 1 mol ; Nrezos = 0,9/3 = 0,3 mo
=>m = 1.27 + 0,3.232 = 96,6 gam.
Céu 20: Chia 40,8 gam hon hgp gém Mg va Fe (c6 ti Ié mol tuang Ung la 1:2) thanh 2
phan.
- Phan 1: Hoa tan hoan toan trong dung dich H,SO, lodng, du thu duoc 7,437 lit khi H

=> FexOy |\a Fe304

2.
- Phan 2: Hoa tan hoan toan trong dung dich H,SO, dac, ndng chi thu dugc dung dich
chira 84,8 gam muodi sulfate va 14,874 lit mot chat khi X. Cac khi déu do 6 25°C, 1 bar.
Xac dinh céng thic phan t cda X va viét phuong trinh héa hoc cla cac phan Ung

Xay ra.
(Trich dé thi HSG TP Ha Ni 2023-2024)
Huéng dan giai:
Phén 1: Dét Nmg (P1) = X mol => Nre (P1) = 2x mol
PTHH: Mg + H2504 -> MgSO4 + H,

X X
Fe + H2504 -> FeSO4 + H2
2X 2X

Ta cé: 3x = 7,437/24,79 = 0,3 => x = 0,1 mol
=> mp = 24.0,1+56.0,2 = 13,6 g

Pha&n 2: me, = 40,8 - 13,6 = 27,2 g => % =2 => Nugea = 0,2 Mol => Nreray = 0,4 Mol

nx = 0,6 mol
PTPU c6 thé xady ra: Mg + H,SO, -> MgS0O, + X + H,0 (1)
Fe + H,SO,4 -> Fey(S04)3 + X + H,0 (2)
Fe + Fex(S04)s -> 3FeS0, (3)
Nso4 (musi) = 84,8 - 27,2 = 57,6 => Nsoa(musi)= 0,6 mol
TH1: Chi (1), (2) xay ra
BT e ta cd: 2.0,2 + 3.0,4 = Netaox - 0,6 == Neraox = 8/3 (VO ly)
TH2: Ca 3 pu (1), (2) xay ra hoan toan, (3) xdy ra 1 phan
‘Dét NFe2(s04)3 = a moI, NFesosa = b mol. Ta cé:
2a + b =0,4 (BTNT Fe) =>a=0;b=0,4=>Vv0ly
3a + b =0,6-0,2 (BT nhém SO,)
TH3: Ca 3 pu (1), (2), (3) xay ra hoan toan
BT etacd: 2.0,2 + 2.0,4 = Netaox - 0,6 => Neraox = 2 => X la SO,
PTHH: Mg + H,SO, -> MgSO. + H,
Fe + HzSO4 -> FeSO4 + H>
Mg + 2H,50, -> MgSO, + SO, + 2H,0
Fe + 6H,S0, -> Fe»(S04)s + 350, + 6H,0
Fe + Fez(SO4)3 -> 3FeSO4



