Tén Giao Vién Soan: Lé Nguyén Ha Anh ‘
CHUYEN PE: ALKENE

PHAN A: Li THUYET

ALKENE C,H:, (n =2)

1. Khai niém
Alkene 1a cac hydrocarbon khong no, mach ho, c6 chira mét lién két d6i C=C trong phan tu.
Vi du: C,Ha, CsHe, C4Hs, ...

2. Pong phan

- Pong phén ciu tao:

+ Pong phan vi tri lién két boi (Cs tro di)

+ Pong phan mach C: Tir C, trd di

- Pong phan hinh hoc (dphh)

Vi du 1: C,Hs ¢6 3 dp ciu tao; ké luon dphh 1a 4

CH,=CH - CH,- CH;

CH; - CH = CH - CH; (c6 dphh)

CH,—C—CHj

CH;

Vi du 2: CsHyo ¢6 5 dp cdu tao; ké ludn dphh 12 6

* Pieu kién alkene c6 dong phan hinh hoc 1a moi carbon mang n6i doi phai noi véi 2 nguyén tir hodc nhém

nguyén tir khac nhau.

Alkene tong quat Piéu kién c6 dong phéan hinh hoc
a c -a#bvac#d(ab,c,d: nguyén tur hodc nhom nguyén tir)
\C:C/ - (a va c hodc b va d ¢o thé gidng nhau)
~ \
b d

- Néu mach chinh & cing mét phia ciia lién két ddi, goi 1a dong phan cis-.
- Néu mach chinh é hai phia khac nhau cia lién két d6i, goi 1a dong phan trans-.

Vi du: But-2-ene c6 dong phan hinh hoc.

mach chinh
. P H;C . H
H‘lC * _._/'://CH"' i A /
:C .-“’j :C\\
H e
H \H CH;
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£,=<100GE=4"C = 406Gt =1

cis - but-2-ene trans - but-2-ene
3. Danh phap
Danh phap thay thé ciia Alkene

S8 chi vi tri nhanh - tén tén mach chinh vi trf lién két doi ene
nhanh (néu cd) (phan nén) (thr C=4)

Luu y khi goi tén alkene
- Chon mach carbon dai nhét, c6 nhiéu nhanh nhét va c6 chira lién két d6i lam mach chinh.
- Péanh s6 sao cho nguyén tir carbon c6 lién két doi c¢6 chi s nho nhat.
- Dung chit s6 (1, 2, 3, ...) va gach ndi (-) dé chi vi trf lién két boi.
- Néu alkene c6 nhanh thi can thém vi tri nhanh va tén nhanh trude tén cua alkene tuong ing v6i mach
chinh.

Tén mot so alkene thuong gip

S6 C | Cong thirc alkene Tén alkene

2 H,C=CH, ethene
(ethylene)

3 H,C=CH-CH; propene
(propylene)

4 CH,=CH- CH,-CH; but-1 - ene
CH;-CH = CH-CH; but - 2 - ene
CH,—C—CHj; methylpropene

CH;
5 CH,=CH-CHo>- pent-1-ene
CH.CHjs pent-2-ene
CH;-CH=CHo>- 2-methylbut-1-ene
CH,CH;
CHy—C—CHy-CH;
CH;
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CH 5—(IZ':CH—CH 3 2-methylbut-2-ene
CH;

CH,=CH—CH—CHj3 3-methylbut-1-ene
Hj

IL. PAC PIEM CAU TAO ETHYLENE
- Cac nguyén tir trong C,H, déu thudc mot mat phang.

-Lién két d6i C=C gdbm 1 o va 1 m.

H 1213 H
C=C # 1087 pm
- ——J--
H 1339pmH
(W )

O J
M6 hinh dang rdng M5 hinh dang dic
III. TINH CHAT VAT Li
- Nhiét do s6i, nong chay cua alkene gan giong alkane nhung thap hon alkane cing s C.
- Nhiét d6 soi, néng chay cua alkene tang dan theo s C do tang khdi lugng phén tir va lyc twong tac van der
Waals.
- Khéng mui nhe hon nuédc, rat it hodc khong tan trong nudc, tan trong dung méi khong phan cuc nhu:
chloroform, diethyl ether, ...
- O diéu kién thuong alkene c¢6 s6 C
+ C,- Cy4: trang thai khi.
+ Cs-Cy7: trang thai long.
+ C)g trd 1én: trang thai rin.
IV. TINH CHAT HOA HQC CUA ALKENE
Lién két77 kém bén dé phan rng => trung tAm phan irng ciia alkene & lién két doi va phan vng dic
trung la phan @ng cong.
1. Phan t&ng cong
Alkene cong dugce: hydrogen (H,); halogen (chlorine: Cl,, bromine: Br,); hydrogen halide HX, (X = Cl, Br,
I); nude (hydrate hoa).

a. Cong hydrogen (hydrogen hoa)

Dung mot trong céc chét xuc tac: Ni, Pd, Pt, dun nong, 4p suét cao.
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Ni,t" p
CH, +H,- +C H,
Alkene Alkane

Vi dy: CH2=CH, +H, — "2 CH,-CH,

b. Cong halogen (halogen hoa)
Alkene 1am mét mau dung dich bromine

Vi dy: CH2=CH, +Br, — — CH,Br-CH, Br

c. Cong hydrogen halide
CH,=CH, +HBr—- — CH,-CH,Br

bromoethane
CH;—CHBr—CH;
2-bromopropane
(Sén pham chinh)
CH_JBI'—CH_?—CHS

CH,=CH—CH; +HBr

1-bromopropane

(San phim phuy)
d. Phan wng cong nuwdc (hydrate hoa)
Alkene + H,O => tao alcohol

Vi du:

CH,=CH, +H,0 — "%, CH_,-CH,OH

**Quy tic Markovnikov: Phan ung cong mot tac nhan khong ddi xtrng HX nhu HBr, HCI, HOH,..vao lién

két boi, nguyén tir hydrogen s€ uu ti€n cong vao nguyén tur carbon c6 nhi€u hydrogen hon va X sé cong vao

nguyén tir carbon c6 it hydrogen hon.

=> Chu y:

- Alkene khong ddi xtng 1a Alkene c6 2C khong no khong cung bac.

- Cach nhé quy tic Markovnikov:

Alkene, alkyne + HX => thi X vao C khong no béc cao 1am san phim chinh.

2. Phin tng trung hop alkene 13 qué trinh cong hop lién tiép nhiéu phan tir alkene gidng nhau hodc twong

tu nhau (goi la monomer) tao thanh phan tir c6 phén tir khéi 16n (goi 1a polymer).

n CHw—CHw J(CHﬁ—CH 4}

ethylene
polyethylene (PE)

t xt, p
n CH3=({H —_— CHw—CH«)r
CH; n

propylene polypropylene (PP)

n: hé s6 trung hop, d6 polimer hoa.
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3. Phéan trng oxi hoa

a) Oxi héa khong hoan toan lam méit mau thuéc tim KMnO, (potassium permanganate)

Vi dy: 3CH,=CH,+2KMnO,+4H,0 = 3HO-CH,CH,-OH+2MnO,! +2KOH
ethylene glycol
b) Phan ieng oxi héa hoan toan: phén irng chdy => téa nhiéu nhiét.

in
C,Hy, +—0; — — nCO, +nH,0

-

0 0
Vi du: CoHa()+30:() — — 2C0x()+2H:0(,) A= 1411k

V. DIEU CHE
1. Trong phong thi nghiém
Dehydrate ethanol => ethylene C,H.

C,Hs0H — =324 o1, + Hy0

2. Trong cong nghiép.

- Alkene C»-C4 dugc diéu ché bang cach cracking alkane trong cac nha may loc dau.

_ Zedite ,
Vi dLlI C15H32 s00°C 2C2H4+C3H8 +C8H13

- Dehydrogen céc khi diu mo (ethane, propane va butane.

VI. UNG DUNG
- Tong hop polymer nhu : polyethylene (PE), polypropylene (PP) => ly, cbc, ta nhya, ...

- Ethylene, Acetylene kich thich hoa qua mau chin. Acetylene diéu khién qua trinh sinh mu cta cay cao

su, ...

- Toéng hop cac polymer nhu: poly(vinyl alcohol), poly(vinyl acetate),...=> 1am bao bi, keo dan, mang dém.

- Acetylene chay téa nhiéu nhiét => lam dén xi oxygen-acetylene dé han, cat kim loai.
- San xuét dugc pham

- Cong nghiép hoa chat: san xuit alcohol, aldehyde, ethylbebzene, cumene,...
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Tén Giao Vién Soan: Lé Nguyén Ha Anh

Mguyén lidu cho
céng nghiép hod hoe

PHAN B: BAI TAP PUQC PHAN DANG (MOI DANG TOI THIEU 10 CAU)

Dang 1: Pong phan, danh phap alkene

Vi DU MINH HQA

Cau 1: Viét ddng phan ciu tao va goi tén theo danh phép thay thé cta alkene c6 cong thirc phan tir C,Hs , C

sHio. Alkene nao c6 dong phan hinh hoc thi viét ddng phan hinh hoc cta anlkene do.

Huéng din giai

CTPT | Pong phén ciu tao Danh phap thay thé Pong phén hinh hoc

CH2=CH- CH2 -CH3 but -1-ene

CH;-CH = CH-CH; but - 2 - ene C6 dong phan hinh hoc
C.Hs

CH,=—C—CHj; methylpropene

CH;

CsH,y | CH,=CH-CH,-CH,CHj3 pent-1-ene

CH;-CH=CH,-CH,CHj3 pent-2-ene C6 ddng phan hinh hoc
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CH 3=CI'—CH CH; 2-methylbut-1-en
CH;
CH 5—LT:CH— CH; 2-methylbut-2-en
CH;
CH,=CH—CH—CHj; 3-methylbut-1-en
Hj

*Pong phan hinh hoc ciia but — 2 — ene:

H;C _CHs HsC\C VA
H NH H CH;
cis-but-2-ene trans-but-2-ene
* Pong phan hinh hoc ciia pent-2-ene
H;C C->Hs H;C H
J \C— C’/ o J = C'/
H/f N H Hf \C +Hs
cis-pent-2-ene trans-pent-2-ene

Cau 2: Goi tén IUPAC cua céc alkene c6 cong thirc sau day:
1) CH,=CH,CHj: propene
2) CH,=CHCH,CH3: But -1- ene
3) CH;CH=CHCHs;: But -2- ene
4) CH,=C(CH;)CHj3: Methylpropene
CHs— ?H— CH,-CH=CH,

CH
3 4-methylpent-1-ene

5)
BAI TAP

Cau 1: Trong cic chat sau, chat nao c6 déng phan hinh hoc?

a) CH,=CH-CHa.

b) CH;-CH,-CH=CH-CHs.

¢) CH;-C(CH;)=CH-CHs.

d) CH,=CH-CH,-CHs.

Hwéng din giai

Chét b) CH; -CH,-CH=CH-CH; c¢6 ddng phén hinh hoc.

Vi mot nguyén tir Carbon cua lién két doi lién két voi hai nhom thé khac nhau (H, C,Hs-) va nguyén tir con

lai lién két v6i hai nhom thé khac nhau (H, CHs-)
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Chat a), ¢), d) khong c6 dong phan hinh hoc. Vi c6 nguyén tir carbon ctia lién két doi lién két voi hai nguyén

tir gidng nhau hodc hai nhém nguyén tir giéng nhau.
Céu 2: Viét cong thirc cu tao cac alkene sau:
a) but-2-ene
b) 2-methylpropene
) pent-2-ene
Hwéng din giai
a) CH3;-CH=CH-CHj3
b) CH,=C(CH3)-CH3
¢) CH;-C{C-CH,-CH;s
Céu 3: Viét cong thirc khung phén tir coa
a) propene.  b) 2-methylbut-1-ene. c) but-1-yne. d) cis-but-2-ene

Hwéng din giai

NN ., i
N — 0 N/

Cau 4: Viét cong thirc cau tao clia cac alkene ¢ cong thirc phan tir C4H. Trong cac chat ndy, chat ndo co
ddng phan cau tao mach carbon, nhitng chat nao c6 ddng phan vi tri lién két d6i ciia nhau?

Hwéng din giai

Cong thirc cdu tao clia cac alkene c6 cong thire phan tir C4H; 1a

(1) CH=CH - CH,- CHj;

(2) CH;— CH=CH - CH;

(3) CH,=C(CH3) — CH3

- Cac chat déng phén cu tao mach carbon 1a: (1), (2), (3).

- Céc chét ddng phan vi trf lién két doi 1a: (1), (2).

Cau 5: Viét cong thuce cau tao dang day du va chi rd dong phan cis-, trans- (n€u c6) ciia moi chat sau.

=
a)M b)\K\ 0 N d) — /

Huwéng din giai
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(a) CH;- CH,- CH,- CH, =CH,

(b) CH5— CI =CH - CH;
CH;
(c) CH;— CH, — CH=CH — CH;
(d) ) CH;— C =C- CH,— CH;
CTCT c6 dong phan cis-, trans- 1a: (c)

HEC\C:C"/CEHS > \:/7

H"/ \H

cis-pent-2-ene

H;C H
H C,H;

trans-pent-2-ene
Cau 6: Cho biét cong thirc cu tao va goi tén cua alkene ma khi hydrogen hoa tao thanh butane.
Huéng din giai
alkene, alkyne ma khi hydrogen héa tao thanh butane c6 thé c6 cong thirc phén tir 1a C,Hs
Céc cong thirc cdu tao ctia C;Hgla
(1) CH,=CH — CH,— CH; : but-1-ene
(2) CH;— CH=CH - CH; : but-2-ene
(3) CH,=C(CH3;) — CHs 2-methylpropene
Cau 7: Viét cong thirc cdu tao clia cic chat co tén dudi day:
a) pent — 2 — ene b) 2-methylbut -2 — ene
¢) 3-methylbut —1 — yne d) 2-methylpropene
Huwéng din giai
a) CH;— CH=CH — CH,—- CH;
b) CH;— C(CH;)=CH — CH;
¢) CH;—CH(CH;) - C =CH
d) CH,= C(CH3) — CH3
Cau 8: Viét cong thirc khung phén tir clia:
a) propene.
b) pent-1-ene.
¢) 3-methylpent-1-yne.
d) cis-pent-2-ene.
e) trans-pent-2-ene

Hwéng din giai
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‘Q\‘\;
. ’,//\"'-‘\.\_\_ 1 __/,..r;}"’ T

propene pent-1-ene 3-methylpent-1-yne

AN P VN

3

cis-pent-2-ene trans-pent-2-ene

Cau 9: Goi tén cac chat co cong thuc cAu tao sau:
CH,-CH,- C-CH,
|
2) CH, by CHs = CH, - € =C- CH,

Huéng din giai

c)

(a) 2-methylbut-1-ene
(b) pent-2-yne
(c) but-1-yne

Cau 10: Viét cong thirc ciu tao thu gon, cong thirc khung phan tir cho cic alkene sau:

HC =C- CH, - CH,

Tén alken Cong thirc cAu tao thu gon cong thirc khung phan tir

Pent-2-ene

2- methylbut-1-ene

2,2-dimethylhex-3-

ene

3-ethyl -2,4-

diemetylpent-1-ene

4-ethyl-2,3,4-
trimethylhept-2-ene
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Huwdng dan giai

Tén alken Cong thirc ciu tao thu gon cong thirc khung phan tir

Pent-2-ene CH; — CH=CH - CH,- CH; ‘-\/

2- methylbut-1-ene CH,=C(CHj;)-CH,-CHs

N
2,2-dimethylhex-3- CH; —C(CHs),-CH=CH-CH,-CH3;
ene \

3-cthyl 2,4~ | CH,=C(CH3)-CH(C,Hs)-CH(CH;)-CHj

diemetylpent-1-ene

N

4-ethyl-2,3,4- C,H;
trimethylhept-2-ene CHy-C—C—C—CH,—CH;—CHj3

| |
CH; CH; CH; Y

Dang 2: Tinh chit vt li, dic diém céu tao alkene

Vi DU MINH HQA

Thém hex -1 -ene (khéi luvong riéng D = 0,67 g mL™") vao mdi ng nghiém chira nude (D = 1,00 g mL™) hoic
chloroform (CHCl; ¢6 (D = 1,49 g mL™") rdi lac déu. Sau khi dé yén vai phut, truong hop nio xay ra sy phan
16p va khi d6 chat ndo & 16p trén, chit nao ¢ 16p dudi?

Hwéng din giai

- Khi thém hex -1 -ene ( khéi lwong riéng D= 0,67 g mL") vao mdi dng nghiém chira nuée (D = 1,00 g mL
1) hodc chloroform (CHCl; ¢6 (D = 1,49 g mL™") rdi lic déu thi sau khi dé yén vai phiit, c6 xay ra su phan 16p,
chét & 16p trén 1a hex -1 -ene, chét & 16p dudi 1a nudc hodce chloroform. Vi dya vao gia tri D, chatco D cang
nho thi chat d6 nhe hon, s& ndi 1én trén.

BAI TAP

Cau 1: Nang luong lién két ciia lién két C—C (trong phan tir ethane) 1a 368 kJ mol ' va nang luong lién két
ctia lién két C=C (trong phan tir ethene) 14 636 kJ mol™. Hay cho biét lién két nao (¥ hay /) d& bi bé giy
hon khi phan tir tham gia phan Ung.

Huwéng din giai
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Ta c6: Nang luong lién két cua 9 = 368 kJ mol

=>Ning lugng lién két 7 trong ethene 1 636 - 368 = 268 kJ mol ™!

Ning luong lién két 7 nho hon niang luong lién két O nén khi tham gia phan tng, lién két 7 kém bén hon
lién két O nén dé& bi bé gy hon.

Céu 2: Dudi day 1a hinh anh cac dng nghiém chira hexane va hex-1-ene sau khi dugc thém nude bromine roi
lic déu.

a) Trong mdi dng nghiém, nudc ndm trong 16p chit 1ong & phi trén hay phia dudi?

b) Ong nghiém nao chua hexane, 6ng nghiém nao chira hex-1-ene? Giai thich sy khac nhau vé mau sic giita

hai dng nghiém?

J U

(1) (2)

Huéng din giai

a) Trong dng nghiém, nudc nam trong 16p chat long & phia dudi.

b) Ong nghiém (2) chtra hexane, ng nghiém (1) chira hex-1-ene. O nhiét 4 thuong hexane kém hoat dong
nén khong phan tng lam mat mau dung dich bromine, hex-1-ene 13 alkene lam mat mau nau d ciia nudc
bromine.

Cau 13: Em hay viét cong thirc electron, cong thirc Lewis ctia cac hidrocarbon sau: C;Hs, CoH,, C;H,. Nhan
xét sy khac nhau vé dic diém lién két trong phan tir ciia ba hidrocarbon trén.

Hwéng din giai

Hidrocarbon Cong thirc electron | Cong thirc Lewis Pic diém lién két
C.H; H H H H Chi chura lién két don
H:C:CiH H*(:“f(l‘i—H
H H H H
C:H, HiC:uC:H H C=C-H Chi chtra 1 lién két doi
H H H H
C:H, HiCHC: H H-C=C-H Chi chira 1 lién ket ba

Cau 4: Cho cac phan tir alkene c6 cong thirc khung phan tir dudi day:

N N N
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(A) (B) ©)
a)Goi tén cac phan tir alkene néu trén theo danh phap thay thé.
b)So sanh tuwong tac van der Waals giira cac phén tir alkene néu trén. Tir 46 em c6 két luan gi?
Hwéng din giai
a) (A): propene, (B): but-1-ene, (C): pent-1-ene
Di tir propene dén pent-1-ene, kich thudc phan tir alkene tang dan 1am cho dién tich bé mat tiép xuc

giita chung ciing ting, twong tic van der Waals giita cac phan tir ciing ting dan, din dén nhiét do soi ctia cac
alkene tang dan. Ngoai ra, propene va but-1-ene 1a cac chat khi trong khi pent-1-ene 13 chat 16ng vi twong téc
van der Waals giita cac phan tir propene va but-1-ene chua du lon. Céc phan tir alkene c6 tir 18 nguyén tir
carbon trd 1én & thé ran, do tuong tac van der Waals gitra chiing 14 manh dang ké
Cau 5: Giai thich vi sao lién két ba € =C cua mot phan tir alkyne tuy giau mat do electron hon so véi lién
két d6i C=C ctia mot phan tir alkene trong ing nhung kha nang phan img cong (X,, HX, H,0) vao alkyne lai
kém hon vao alkene tuong tng
Huwéng din giai

Tuy lién két ba cua alkyne giau mat do electron hon so véi lién két doi ciia mot alkene twong tmg
nhung kha ning phan tng cong (Xo, HX, H,0) vio alkyne kém hon vao alkene tuong (mg. Diéu niy co thé
giai thich 1a do nguyén tir carbon trong lién két ba ¢ trang thai lai hoa sp, c6 d6 4m dién 16n hon cac nguyén
ttr carbon trong lién két C=C ¢ trang thai lai hoa sp®, 1am cho cac electron pi trong C=Cypj gilt chat hon so
v6i cac electron pi trong C=C, dan dén kha ning phan tmg cong cua alkyne kém hon alkene
Vi dy ethylene nhanh chéng lam mét mau bromine, acetylene lam mat mau nudc bromine cham hon. Téc d6
mat mau bromine cta ethylne gip 5 1an so vdi acetylene
CAu 6: Giai thich vi sao lién két 7 ctia trans-but-2-ene c6 mat do electron cao hon dang ké so véi lién két n
cua trans-2,3-dibromobut-2-ene? Tir do so sanh kha ndng phan trmg cdng bromine cua trans-but-2-ene va
ans-2,3- dibromobut-2-ene.
Hwéng din giai

Do nguyén tir bromine c¢6 d6 4m dién 16n hon nguyén tir carbon nén lién két C-Br bj phén cuc

manh vé phia bromine, Kkét qua lién két d6i cua trans-2,3-dibromobut-2-ene c6 mat do electron thép hon
dang ké so véi lién két d6i cua trans-but-2-ene. Chinh vi vdy kha ning cong bromine cia trans-2,3-
dibromobut-2-ene kém hon so véi trans-but-2-ene
Céu 7: So sanh kha ning phan Gmg cong bromine vao lién két ba C =C cna mot alkyne va vao lién két doi
C=C cua mdt dibromoalkene tuong tng. Gidi thich.
Hwéng din giai

Phan tmg cong bromine vao lién két ba € =C ciia mot alkyne d& hon vao lién két d6i C=C ciia mot

dibromoalkene tuong tmg. Piéu nay dugc giai thich do nguyén tir bromine c6 d6 am dién manh, da lam lién
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két C-Br phan cuc manh vé phia bromine, lam mat do electron trén lién két doi cia dibromoalkene kém hon

hén so voi trén lién két ba cua alkyne tuong tng.
Cau 8: a) Vi sao nguyén tur carbon & trang thai lai hoa sp (trong lién két ba € =C') ¢6 6 am dién 16n hon
nguyén tir carbon ¢ trang thai lai hoa sp? (trong lién két d6i C=C) va nguyén tir carbon & trang thai lai hoa sp
3(trong lién két don C-C)? Piéu nay anh huong gi dén do linh dong cta cac nguyén tir hydrogen lién két truc
tiép v4i cac nguyén tir carbon & céc trang thai lai hoa trén?
b) Néu cong thirc cau tao mot hydrocarbon bét ki ¢ chtra 3 nguyén tir hydrogen linh dong trong phan tir.
Hwéng din giai
a) Nguyén tur carbon & trang thai lai hod sp co ti I¢ dong gop cua orbital s 1a 50%, cao hon so vé1 nguyén tur
carbon & trang thai lai hoa sp? (33,3%) va nguyén tir carbon & trang thai lai hoa sp® (25%) nén orbital lai hoa
sp ciia nguyén tir carbon & gan hat nhan hon, din dén nguyén tir carbon lai hod sp c6 dd 4m dién cao hon. Vi
thé nguyén tir hydrogen lién két truc tiép v6i cac nguyén tir carbon mang lién két ba c6 tinh linh dong.
b) Hydrocarbon c6 3 nguyén tir hydrogen linh dong c6 thé la:

CH=C——CH—C=—CH

Ii

Dang 3. Viét phwong trinh héa hoc
Cau 1: Viét cong thirc cau tao va san pham chinh cta cac phan tng sau
a) 2-methylbut-2-ene tac dung véi hydrogen chloride

b) but-1-yne tac dung v&i nude ¢ xtc taic Hg*" ¢ 80°C.

Hwéng din giai

a)
CH;—CCl—CH,—CH;
CH (spe)
CHy—C—CH—CH; + HCl
; |
CH; CH;3—-CH—CHCI- CH;
f-LHsf.SIJIJ}
b)
o 1]
Hg™" .80 C

CH_:,—CH_‘.-—CECH T H_'-'D — = CH_:,—CH_‘.'—Cl'—CH_:,

Céau 2: Viét phuong trinh hoa hoc va xac dinh san pham chinh trong mdi san pham sau:

a) 2-methylbut-2-ene phan trng v6i HBr.

b) 2-methylbut-1-ene phan ing vdi nude ( xic tdc H,SO,).
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Tén Giao Vién Soan: Lé Nguyén Ha Anh
Huwdng dan giai

a)
CH;—CBr—CH;—CH;
CH; (spe)
CH;—C—CH—CH; + HBr
|
CH; CH;~CH—CHBr-CH;
(-LHs (spp)

b)
E‘H;—?(DI—I}E‘I—I;—CH3

CH
CHy=C~CHy—CHs 3 (spe)
CH;
HO—CH,~CH-CH,~CH;
CH: (spp)
Cau 3: Cho cac doan mach polymer nhu ¢ dudi day:
HHHHHH HHHHHH
B, Gl
A HHHHHH B. HCIHCHC
HH HH HH FFFFFF
-, OO G
[} | |
c. M CHiH CHyH CH, D FFFFFF

Viét phuong trinh hoa hoc tong hop cac polymer do tir cac alkene twong tng.
Huéng din giai
a)

0

t", xt, p
n CHy=CHy— = = f::H;—CH;A}
1

b)

tﬂ._ Xt p
n CH;ZLTH—I' <(—E‘I—I«—CI—I«)V
Cl

¢)

tﬂ._ xt,p
n E‘H;=LTH—I- f Hw—CHi—
CH; n

d)

tﬂ._ xt, p
nCF=CF; —— = = {CF;—CF;ﬁ
1
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Cau 4: Dy doan san pham chinh cho moi phan g sau day va goi tén cac san pham do

+ KMnO, + HyO \ +Hy, Ni, €
prop-1-ene
) >
<~ )
S . %
)
o
-
Hwéng din giai
_|_ % 0
+KMnO, + H,0 \ Hy, Ni, e
HO CH prop-1-ene Hispais
ropane-1,2-diol x
o 2 4
<

+
7
Br

H
H H ’ ' jr\ 1,2-dibromopropane

polypropylene
2-bromopropane

Cau 5: Dy doan san pham chinh cho moéi phan ung sau day va goi tén cac san pham do.

+ 2H29 Nl: ©

+ ﬁgNOy"NH3

Huéng din giai

Page 16
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Tén Giao Vién Soan: Lé Nguyén Ha Anh

+ AgNOy/NH +2H, Ni, t°
—dy . ¥ NH; L 2 R P
silver methyl prop-l-yne x propane
acetylide o
ty x &
Cl

Cl !
/K o
prop-1-ene
2,2-dichloropropane )’k

propan-2-one

Céu 6: Du doan cac chat A, B, C, D trong so dd chuyén héa diéu ché poli(vinylchloride) sau ddy va viét cac

phuong trinh hoéa hoc:
At 1° + HC1 xt, 1°

CHy ——- D poly(vinyl chloride)

_ HeCl, 1°

*H 377°C

Pd/PbCO;, t°
- +Cl,
— C

Hwéng din giai
2CH, + % 0, —Y 5 CH=CH + 3H,0
CH=CH + HCl —2%" 5 CH,=CHCI
CH=CH + H, 240", CH,=CH,
CH,=CH,+ Cl, — CH,CI-CH,Cl
CH,CI-CH,Cl —37°¢_y CH,=CHCI + HCl
nCH,=CHCl —*%Y —(CH,~CHCl);
Céu 7: Hoan thanh cac phuong trinh phan tng sau (néu rd san pham chinh, phu néu c6)
a. CH;-CH,-CH=CH,+Br, — —

CH =C- C'H3+Br2 _12

b.

¢. CH;-CH,-CH=CH, + HBr — -
CH,- C =C- CH, + HCl — 5%,

CH,- CH,- C=C- CH,- CH, +H,0 — &%

f. CH,>=CCI-CH; +HCI — —
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Tén Giao Vién Soan: Lé Nguyén Ha Anh
Huwdng dan giai

T

CH,—CH,—CH=CH, + Bf] — ™ CH;—CH;—CH—CH,;

Tr Tr

HC==C——CH, + 2Br, ———=  CH—C——CH,

a/
b/

Br Br
c/

CH,—CH,—CH—CH, sp chinh
CH,—CH,—CH=CH, + HBr Br

CH;—CH;—CH;—CH, sp phu

Br
d/
HgS04
HL—C=—=C——CH, + H(] ———  CH,—CH=C——CH,
1:1
Cl

e/

HgS504
CH,—CH,—C==C——CH,—CH, + H,0—————* CH,—CH,—CH,—C——CH,—CH,

1:1
o f/

CH.=CCl—CH, + HCl ="  CH,—C—CH,

) ——) ——(3

I
Céu 8: Khi cho ethylene phan tng v&i nudc bromine, bén canh san pham 1,2-dibromoethane, nguoi ta con

thu duoc san pham 2-bromoethanol c¢6 cong thic nhu sau:
H:C——CH,

OH  Br
Viét phuong trinh phan tmg minh hoa.

Huéng din giai

Nhém Thay: Nguyén Qudc Diing — Tel & Zalo: 0904.599.481 Page 18



Tén Giao Vién Soan: Lé Nguyén Ha Anh

HC=—=CH; + Br +H,0 — > ] + HBr

CAu 9: Khi tién hanh cho phan tir alkene cong nude can xtc tac 1a acid, san phém thu duoc la alcohol. Nhiét
d6 can thiét cho phan tmg phu thudc vao bac ciia alcohol tao thanh. Alcohol bac III chi can nhiét do dudi 25
°C, alcohol bac II can nhiét do dudi 100 °C va alcohol bac I cin nhiét do dudi 170 °C. Viét cac phuong trinh
phan tng sau (chi viét san pham chinh):

H™, 160"C

Y

ajy H:G_EH: T H]D

H™, 90"C
b) CH,;—CH,—CH=CH, +H,0 ————»

H', 20°C
c) EH;‘—'EH:T_C-Ha +H,0 —————»

CHa

Huéng din giai

H™, 160C
a) H;C——CH; + H;0 ——* (;Hs0OH

OH
H™, 90"C I
b) CH;—CH,—CH=—=CH; +H,0 —* CH;—CH;—CH—CH;
OH
H™, 20°C |
¢ CH;—CH—C—CH; +H,0 —— CH,—CH,—C——CH,

CH; CH,

Cau 10: Khi syc hai dong khi nhu nhau cua ethylene va acetylene vao dung dich KMnO, thiy ethylene lam
nhat mau dung dich nhanh hon acetylene. Hay giai thich nguyén nhan.

Huéng din giai
Phén tmg oxi ho lam phén cat lién két m trong lién két d6i C=C cta phan tir ethylene va trong lién két ba

C=C cuia phan tir acetylene. Do lién két ba C=C bén hon lién két d6i C=C nén kho bi phan cét hon.
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Tén Giao Vién Soan: Lé Nguyén Ha Anh
Dang 4. Bai toan phan wng cong X,, HX, H,O, H; alkene

Phwong phap
1. Bai tap tim cong thirc cia alkene trong phan wng cong HX, X, (X la Cl, Br, I)
- Tim cong thirc téng quat dua ti 1¢ s6 mol cua alken va HX, X,

Meixx, )

T= nalkene =1

- bat cong thuc tong quat alkene C,Ha, => cong thirc san pham + dit kién dé bai => cong thirc alkene
2. Bai tap lién quan dén phan \ing céng H, vao hydrocarbon khong no
Khi 1am bai tap lién quan dén phan ting cong H, vao alkene can chu y nhiing diéu sau :

- Trong phan ung khoi hrgng dwoc bao toan

. s _ R M roarsproca — . M roa kot
Mhén hop trwse — Mhdn hop sau —- Mhdn hop trude - v = Nhdn hop sau - o8 Top ==

- Trong phan Wng cong hydrogen s6 mol khi giam sau phén ng bang s6 mol hydrogen d3 phan vng
- Sau phin {ing cong hydrogen vao alkene ma khéi hrgng mol trung binh ctia hdn hop thu dwgc nhé
hon 28 thi trong hon hop sau phan ng c6 hydrogen du.

3. Bai tap lién quan dén phan @ng cdng Br, vao alkene

- Khéi lugng ninh bromine ting = khéi lugng alkene phan tng.

Vi du minh hoa
Céu 1: Dan 1,2395 lit hydrocarbon X (dkc) vao dung dich bromine thi 1am mat mau vira di dung dich chia
8 gam bromine cho ra san pham c6 ham lugng bromine dat 69,56%. Tim cong thirc phan tir ctia X
Huéng din gidi
Mer, 0,05
ny = 1,2395 : 24,79 = 0,05 mol; %= 8 :160 = 0,05 mol = T = "X = 0.05 _| — X 13 alkene: C,H,,

CnHzn + Brz - CnHanrz
_ 802 100%
%mg, = 14n+80.2 =69,56% =>n =5=> X la CsH,.
Bai tap

Céu 1: Cho 9,916 L (dkc) alkene X qua dung dich bromine du. Sau phan ting thiy khéi lrong binh bromine
tang 22,4 gam. Biét X c6 dong phan hinh hoc. Xéc dinh cong thirc ciu tao ciia X 1a

Huéng din gidi

nx =9,916 : 24,79 = 0,4 mol

CnHzn + Br, - CnHanrz

22,4
Mbinh bromine tang =Mx = 22,4 g => MX = 0'4 :56 = 14n ==n-= 4 == X: C4H8
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Tén Giao Vién Soan: Lé Nguyén Ha Anh
Vi X ¢6 dong phan hinh hoc nén X 1a: CH;CH=CHCHa.

Céu 2: Cho hydrocarbon X phan tng véi bromine (trong dung dich) theo ti 16 mol 1 : 1, thu dugc chét hitu
co'Y (chira 74,08% Br vé khéi lwgng). Khi X phan g véi HBr thi thu dwgc hai san pham hitu co khac nhau.
Xac dinh cong thirc cAu tao va tén goi cua X.
Huéng dén gidi
X phan tmg v&i Br;, theo ti 1€ mol 1:1 nén X ¢6 cong thirc 1a C,Ha,.
CHyn + Brn — 7 C.HuBn

80.2 74,08
= = N :4 =
14n  100- 74,08 X 1a CaHs.

Theo gia thiét ta co :
Khi X phan ¢mg v6i HBr thi thu duoc hai san pham hitu co khac nhau nén X 14 but-1-ene.
— CH:CH,CH:;CH.Br [sinph::amphu}

CH,=CHCH;CH; + HBr ——

I—— CH:CH-:CHBrCH: [s;inph;:amn:h.inh}

Céu 3: Dan 3,7185 lit (dkc) hdn hop X gém 2 alkene 1a ddng dang ké tiép vao binh nudc brom du, thdy khéi
lugng binh tang thém 7,7 gam.

a. Xac dinh cong thirc phéan tr cta 2 alkene |

b. Tinh thanh phan phan % vé thé tich cua hai alkene.

Huéng din gidi

a. Xac dinh cong thure phan tur cua hai alkene.

bat CTPT trung binh cua hai alkene. trong X 1a : CnHZH .
Theo gia thiét ta co :

Ney = 336 =0,15mol; m.,, =7,7gam= MGHZ— N7 DA 14n 14 n _1
22,4 n2n 015 3 3 3
5 , , EL =3,667
Vi hai alkene 1a dong dang ke ti€p va c6 s6 nguyén tir C trung binh 1a 3 nén suy ra cong thirc phan

tur cua hai alkene 1a CsHg va C4Hs.
b. Tinh thanh phan phan trim vé thé tich cta cac alkene :
Ap dung so 6 dudng chéo cho sb nguyén tir C trung binh ctia hon hop CsHe va C,Hs ta ¢6 :
n 11 2

C,Hg 4 [ -
™~ — 3-3-3 Ne
/ \

11
3

nC3H6 3 1_1

4- 3=

Wl
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Vay thanh phan phan trdm veé thé tich cac khi la:

Y%C,H :%-100 =33,33%; %C,H, =(100- 33,33)% =66,67%.

Cau 4: Hydrocarbon X cong HCl theo ti 1€ mol 1:1 tao san phém c6 ham luong chlorine 1a 55,04%. Xac dinh
cong thirc phan tu X.
Huwéng din gidi

X phan tmg v6&i HCI theo ti 1€ mol 1:1 nén X ¢6 cong thtrc 1a C,Ha,.

CHn + HCI — =  CHmCl
/5 _ 5504
Theo gi4 thibt ta c6 : 14N+1 100- 5504 X 14 C,Ha,

Cau 5: Hon hop X gom hai alkene ké tiép nhau trong diy dong dang. Dt chay hoan toan 5 lit X can vira di
18 lit khi oxygen (cac thé tich khi do & cing diéu kién nhiét do va ap sudt).

a. Xac dinh cong thirc phan tir cta hai alkene.

b. Hydrate hoa mot thé tich X trong diéu kién thich hop thu dugc hdn hop alcohol Y, trong d6 ti 1& vé khdi
luong cua céc alcohol bac 1 so véi alcohol bac 2 1a 28 : 15. Tinh thanh phén phén tram khoi luong cia mdi
alcohol trong hon hop Y

Huwong din gidi

a. Xac dinh cong thurc phan tur cua hai alkene :

bat cong thirc phan tir trung binh cua hai alkene trong X 1a : CnHZE

Phuong trinh phan tng chdy :

3n
GHi 4 20, =% 1nco, + nHO (1)
N5
lit: 5 2
3n

, = 5=18> n=24
Theo gia thiet va (1) ta co : .

Do hai alkene 13 ddng dang ké tiép va c6 s6 carbon trung binh 13 2,4 nén cong thirc ctia hai anken 1a : C
2H4 Vé C3H<,.
b. Xéc dinh thanh phan phan trim khi lugng ciia mdi alcohol trong hdn hop Y :

Ap dung so d6 dudng chéo cho s nguyén tir C trung binh cta hai alkene ta c6 :

Ny, 3-2,4=0,6 n
2 \ / = M _ 0,6 :E
- 24 N 4, 04 2
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Tén Giao Vién Soan: Lé Nguyén Ha Anh
n T~ 24-2=04
C3Hg 3
Vay chon s6 mol ctia C,H, 1a 3 thi s6 mol cua CsHg 14 2.

Phan g ctia hon hop hai alkene véi nudc :

CH, + HO ~—="— CHOH 2)

mol: 3 - 3

— CH3CH,CHOH (3)

t9 HY
CH,=CHCH; + H.O0 — | X
mol: xty — CHCHOHCH; (4)
¥
3.46+x.60 28
—y60 —1—5 - {X —0,5
y=L5

Theo (2), (3), (4) va gid thiét ta c6 : (X *Y =2

Thanh phan phan trim khéi lugng ciia mdi alkene trong hdn hop Y 14 :

_ 3% 100=5349%; %i- CH,0H = =>0
3.46+2.60 3.46+2.60

%n- C,;H,OH =100%- 53,49%- 34,88% =11,63%.

Y%C,H.OH = .100 =34,88%

Cau 6: Cho H, va 1 alkene c6 thé tich bang nhau qua Ni dun néng ta duoc hdn hop A. Biét ti khoi hoi cia A
d6i v6i H, 13 23.2. Hiéu sut phan ung hydrogen hoa 1a 75%. Xac dinh c6ng thirc phan tir alkene

Huéng din gidi
o n, =N.,. =1mol.
Theo gié thiét ta chon : ™ nfi2n
Phuong trinh phan g :
©N
CHa + Ho — = CHua (1)

Theo (1) ta thay, sau phan tmg s6 mol khi giam mot lugng dung bang sé mol H, phan tmg. Hiéu suat phan
g 13 75% nén sé mol H, phan tmg 13 0,75 mol.
Nhu vay sau phan tng tong s6 mol khi 14 1+1 — 0,75 = 1,25 mol.
Ap dung dinh luat bao toan khéi luong ta co : khdi luong ctua H, va C,Ha, ban dau bang khéi lugng cia
hon hop A.

M, =22+ L1840 oo s
125

Vay cong thirc phan tir olefin 1a C4Hs.
Céu 7: Cho hdn hop X gdém alkene va hydrogen c6 ti khdi so v6i helium bang 3,33. Cho X di qua bot Ni
nung nong dén khi phan tmg xay ra hoan toan, thu duoc hdn hop Y ¢6 ti khdi so v6i helium 13 4. CTPT ciia X

la:
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Huong dan giai
Vi My =44=16nén suy ra sau phan tng H, con du, C,Ha, d3 phan Gmg hét.
Ap dung dinh luat bao toan khdi luong ta ¢o :
n, My 44 12

© noMx —p My & ny Mx 3334 1

mx — My
n =n =n,-n, =0,2
Chon nx = 1,2 mol va ny =1 mol = Ma(ps) Cobtan Ty mol.
= Ban dau trong X ¢6 0,2 mol C,Ha, va 1 mol H,
022 L =S
Taco: Mx= 1,2 = Cong thirc phan tur alkene 1a CsH.

Céu 8: Hon hop khi X gom H, va C,H, c6 ti khdi so v6i He 1a 3,75. Dan X qua Ni nung néng, thu duoc hdn
hop khi Y ¢6 ti khéi so v6i He 1a 5. Tinh hiéu suét ctia phan tmg hydrogen hoa.
Huwéng din gidi
Ap dung so d6 dudng chéo ta co :
n, 28-15 1

ey 15-2 1

= C6 thé tinh hiéu suét phan mg theo H, hodc theo C,H,
Phuong trinh phan Gng :

Ni, t°

H, + CH, —— — C,Hs
Ap dung dinh luat bao toan khdi luong ta c6 :

ng My _ 54 _4
mx=my < nX,MX = nY_MY < n, Mx 3,754 3
n =Nn,- :1
Chonnx=4mol =» "H:="CH =9 mol: M % i mol.

1
) —.100% =50%
= Hiéu suat phan tng : H =2

Cau 9: Cho hdn hop X gdm alkene va hydrogen c6 ti khéi so véi helium bang 3,33. Cho X di qua bot niken
nung nong dén khi phan tmg xay ra hoan toan, thu duoc hdn hop Y ¢6 ti khdi so véi helium 1a 4. Xac dinh
cong thirc phan tir cia alkene

Huéng dén gidi

Nhém Thay: Nguyén Qudc Diing — Tel & Zalo: 0904.599.481 Page 24



Tén Giao Vién Soan: Lé Nguyén Ha Anh

e Chann,=n=1nmol — BIKL:m =m = n.M, =n.M_= 13334=n.44—- n_=08325
— Ny o =N - N, =1- 0,835=01675mol
* MEkh,ctaca:M_ =44 =16g/hol - Ch¥edva G H, d tronghcnh psau(henhipY)
¢CHy+H, -~ CH,., | _ 083250l Y i 'C,H,,.,:0,1675nol

01675 — 01675 ‘H,d :0,8325- 0,1675 =0,665mol
= m, =0832516=01675.(14n+ 2)+0,665.2— n=5— CTPT: C.H,

Cau 10: Tron mot thé tich H, véi mot thé tich alkene, thu dugce hdn hop X c¢6 ti khdi so v6i He 14 3,75. Pun
néng X vai xac tac Ni, thu duoc hdn hop Y ¢6 ti khdi so voi He 14 4,6875. Biét cac thé tich do trong cing mot
diéu kién. Tinh thanh phan phan trim vé khdi luong cua alkane trong Y.
Huéng din gidi
Vi 1 .
. va—z =1 Chann,,.,=n, =1mol — BIKL:m, =m < n.M, =n.M,

Ankan
= (1+1).3754=n.468/54— n =L6—n, _=n-n, =(1+1)- 16=04mol
* MEkh,ctacd:M_=468754=1875ghol — Ch¥c¥ac H,d tronghcnhipsau(hcnhipY)
o Vvt to, n kheng ndi phin eng xly ra houn topn nen cong cé thOca ankend
'C.H,,.,:0,4mol
— 16molY gam{H, d :1- 0,4 =0,6 mol
CH,d :1- 04 =06mol
= m, =161875=0,4.(14n+2)+0,62+0,6.14n— n=2— CTPT:C,H, — Ankan: C,H,
o 0,430
M =161875

* CnHEn T H2 - rﬂt:_i CnH2n+2
04 - 04 — 04

100 =40%

Dang S. Phan ung oxi hoa alkene

Cac phan wng
1. Phén @ng oxi héa khong hoan toan

3C,H, + 2KMnO; +4H,0 — 3HOCH;CH,OH + 2MnO; + 2KOH

(ethylene glicol)

3C.Hon + 2KMnO4 +4H, O — 3C,Hz.(OH), + 2MnO, + 2KOH

2. Phan ung oxi hoa hoan toan
3n
CHu + 20, =™ nCO, + nH:0

e Nhin xét : Trong phan tmg chéy alkene ta ludn c6 : 0> — H:0

e Xir li san pham chay (CO, va H,0) khi din qua binh dung dung dich Ca(OH),/Ba(OH),
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® Truong hop 1:
CO, + Ca(OH); gy — CaCOs| + H,0
a — a
Ncoz = Niéttia = A
® Truong hop 2:
CO, + Ca(OH), — CaCOs] () + H,O
X — X
2CO, + Ca(OH), — Ca(HCO3),
2y — y
Ca(HCO;), — CaCO; | o+ CO, + H:0

Yy ¢ y
Ncor = X + 2V = Niéeaatan 1 T 2Nkt tia 1n 2

Phwong phap giai:

- Dung phuong phap bao toan electron
- Bao toan nguyén tb

- Bao toan khdi lugng

- G141 bai todn theo phuong trinh hoda hoc

Vi du minh hoa
Cau 1: Dé khtr hoan toan 200 mL dung dich KMnO, 0,2M tao thanh chit rin mau nau den can V lit khi C,

H, (¢ dke). Gia tri t6i thiéu ciia V 1a :

Huéng dén gidi
Cich 1 : Ap dung dinh luat bao toan electron :
3 3

3 Maaro, _ o e s e, — 2 Mhanro, _ 2 .0,2.0,2 = 0,06 mol=> Ve, 0,06.24,79 = 1,4874 L
Cdch 2 : Tinh toan theo phuong trinh phan ung :

3C,H, + 2KMnO, +4H,0 — 3HOCH,CH,OH + 2MnO, + 2KOH
mol: 0,06 < 0,04

=> VC2H4 =0,06.24,79=1,4874 L

® Nhin xét : Cich 1 nhanh hon cdch 2 do chi can xdc dinh sw thay doi sé oxi héa ciia cdc chat, roi dp dung
dinh ludt bao toan electron, khéng phdi viét va can bang phdn img.

Ciau 2: D4t chay hoan toan 0,1 mol alkene X thu duge CO, va hoi nuéc. Hap thy hoan toan san pham bang
100 gam dung dich NaOH 21,62% thu duoc dung dich méi trong d6 ndng d6 ctia NaOH chi con 5%. Xéc
dinh cong thire phan tir dling ctia X .

Huéng dén gidi

Alkene X: 1a C,Ha,.
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3n

CHw + 20, == nCO, + nH,0 (1)

mol: 0,1 - 0,In — 0,In

CO, + 2NaOH — 77 Na,CO; + H,O (2)
mol: 0,ln — 0,2n

Theo gia thiét sau phan tmg NaOH con du nén mudi tao thanh 1a mubi Na,COs.

0
. NaOH db :M' 0,2n =(0,5405- 0,2n) mol.
Theo (1), (2) va gia thiét suy ra : 40
Myngaensss = Magannaon ¥ Meo, + My o =100+ 0,1n.44+0,1In.18 =(100+ 6,2n) gam.

Nong d6 % ctia dung dich NaOH sau phan tng 13 :

(0,5405- 0,2n).40
100+ 6,2n

C%= .100=5= n=2

Vay cong thire phan tir cua alkene 1a CoHa.
Bai tap
Céu 1: D6t chay hoan toan m gam hon hop gdm C,Hs, CsHs, C4Hs, thu duoc 1,85925 lit khi CO, (dke). Tinh
gia tri cia m.
Huéng din gidi
» § &t ch,yanken — Neo, =Ny =0075mol = m,,, =m. +m, =12n,, +1n, ;.2=105gam
* Giff thth: BT C:n. =ng, WUBT H:n, =n, ;.2

Céu 2: D6t chay hoan toan 9,916 lit (dkc) hdn hop hai alkene 1a dong dang lién tiép thu dwoc m gam H,O va
(m + 39) gam CO,. Xac dinh cong thirc phan tir hai alkene.
Huéng din gidi

CH
bat coéng thue trung binh cia hai alkenela 1 2

Noalkene — 9,9162 24,79 = 0,4 mol
C.H So. _
i+ 20— WCOo, + TH0(1)
0,4 - 040 — 040 (mol)
Theo gia thiét va (1) ta co :

- m, . =44.0,4n- 18.0,4n =(m+39)- m=39= n=3,75
Meo, = Mo (m+39) - —> hai alkene 13 CsH va CiHs.

Céu 3: X, Y, Z 1a 3 hydrocarbon ké tiép trong diy dong dang, trong d6 M, = 2Mx. D4t chay hoan toan 0,1
mol Y r6i hip thu toan bd san pham chay vao 2 lit dung dich Ba(OH), 0,1M duoc mot luong két tia bao
nhiéu gam ?

Huéng din gidi
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Goi khoi lugng mol ctia X, Y, Z 1an lugt 1a : M; M + 14; M + 28.

Theo gia thiét ta co :
Mz=2Mx = M+28=2M = M =28.
Vﬁy X la C2H4, Y lé. C3H6, Z lé. C4H3.

CHe + 90, —'— 3CO, + 3H,0
0,1 - 0,3 (mol)

CcO, + Ba(OH)z — — BaCO; + H,O
02 < 02 - 0.2 (mol)

CO, + BaCO; + H,O — — Ba(HCO:s),
0,1 7 0,1 (mol)

Moo, _ 0,2-0,1 =0,1 mol => Mheco, _ 0,1.197 =19,7 gam
Cau 4: C6 V lit khi A gdm H, va hai alkene 14 dong dang lién tiép, trong d6 H, chiém 60% vé thé tich. Dan
hdn hop A qua bt Ni nung ndng durge hdn hop khi B. D6t chay hoan toan khi B dugc 19,8 gam CO, va 13,5
gam H,O. Xac dinh cong thirc cua hai alkene
Huéng dén gidi

CH
bat cong thire trung binh cua hai alkenela " 2

O cung diéu kién nhiét d6 va ap sut thi thé tich ti 1& v6i s& mol khi.

2

Hon hop khi A co:
nCﬁHzﬁ _0’4 _%
ny 0,6 3

Ap dung dinh luat bao toan khéi luong va dinh luat bao toan nguyén t6 ta thay dét chay hon hop khi B

cling chinh 14 d6t chay hon hop khi A. Ta ¢6 :

CH 3—ﬁo2 B 3
non4 2 —— 0CO, + TH,0 (1)
2H, + O, —— 2H,0 (2)
Theo phuong trinh (1) ta co:
0,45
Moo, Mo 045 mol; 7 B mol.
135

Ny.0 601) vadt2) T 18 _ 0,75 mol

N, e
= 02— 75_(45=0,3 mol = i, = 0,3 mol.
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Nen, 0,45 2

n, 03& 3

Ta co: = n =225
= Hai alkene dong dang lién tiép 1a C,H, va CsHe.
Cau 5: Hon hop khi A ¢ diéu kién tiéu chuan gom hai alkene. Dé ddt chay 7 thé tich A can 31 thé tich O, (
dkc). Biét alkene chira nhiéu cacbon chiém khoang 40% — 50% thé tich hdn hop A. Xac dinh cong thirc phan
tur cua hai alkene
Huéng dén gidi
bit cong thirc trung binh ctia hai olefin 1a : CGHi
3n
Gy 4+ 2 0, 5 nco, +nHO
3n
Thétich:7 — 7.2
3n
Theo (1) va gid thidttaco: 7. 2 =31 = 10 ~2.05
= Trong hai alkene phai c6 mot chat 13 C,H, va chat con lai c6 cong thic 1a C.H,,
Vi alkene chira nhiéu cacbon chiém khoang 40% — 50% thé tich hdn hop A nén
40% < ——Cl <509,
Ny, ¥Ncn,, (2)
Ap dung so @6 dudng chéo ddi véi s6 cacbon ctia hai alken ta c6 :
Demy, _2,95-2 D¢y, _ 2,95-2 _0,95
Ngy — n-295 _ DNep, ey, D- 2,95+2,95-2 n-2

3)
Két hop gitra (2) va (3) tacd : 3,9 <n < 4,375 = n=4 => C4H; va CsHyo

Céu 6: Hon hop khi A gdm ethylene va mot hydrocarbon X. D6t chay hoan toan 3,7185 it hdn hop A (dke),
thu duogc 11,1555 lit CO, (dkce) va 8,1 gam H,O. Xac dinh cong thuc phan tur cua X.

Huéng dén gidi

na= 0,15 mol; nco, = 0,45 mol; nmo = 0,45 mol

Vi trong A ¢6 1 alkene, ma dbt A cho mol CO, = mol H,O [ hydrocarbon con lai cling 1a mot alkene

Va hdn hop A ¢ trang thai khi nén cac hydrocarbon c6 s6 C <4

S6 C trung binh ctia hén hop A = ncoy 1 na = 0,45 : 0,15 =3

Ma trong A c6 C,H4 nén hydrocarbon con lai 1a C4Hg

Céu 7: Hon hop X gdm propene va mot dong dang cta né cé ti 16 thé tich 1a 1:1. Bt 1 thé tich hdn hop X
can 3,75 thé tich oxygen (cung dk). Xac dinh cong thirc phan tir cia X.

Huéng dén gidi
Goi cong thire trung binh cua X 1a C, H,,
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3
Phan tng chay: C, H,, + 7”02 5 ACO; + A0

1 3,75
N 3n _
0 Phuong trinh ti 1€ mol: S 3,750n=2,5

Vi trong hon hop di c6 san CsHe nén alkene con lai 1a C, Hy

Cau 8: Hon hop A gdom C;Hg, CsHs, C5H;. Ti khoi hoi clia A so voi H, bang 21,2. Dot chay hoan toan 4,958
lit (dkc) hdn hop A rdi cho san phim chay vao dung dich Ca(OH), du. Khéi luong dung dich sau phan tng
tdng hay giam bao nhiéu gam ?

Huwéng din gidi

Cong thirc chung cua A 1a Gy - 123+ y =21,22= y_ 6,4.

na =4,958 : 24,79 = 0,2 mol

C.,H- +0, t°
Sy = =7 3C0, +

NI |
NI F
@)

0,2 - 023 — 02 2 (mol)

6,4
m
Meo, | H0=0,2.3.44+0,2. 2 .18 =37,92 gam.
CO, + Ca(OH), — CaCO; + H,0
0,6 - 0,6 (mol)

Meaco,— 6,100 = 60 gam=> Mg n g = 60 — 37.92 = 22,08 gam.
Cau 9: Dan 1,85925 lit hdn hop khi X gdm hai hydrocarbon vao binh dung dung dich bromine (du). Sau khi
phan g xay ra hoan toan, c6 4 gam bromine d4 phan tng va con lai 1,2395 lit khi. Néu dot chay hoan toan
1,85925 lit X thi sinh ra 3,09875 lit khi CO,. Xac dinh cong thirc phan tir ciia hai hydrocarbon 13 (biét cac
thé tich khi déu do ¢ dke).
Huéng din gidi

n, =0,075 mol; ny, =0,025 mol

Vi sau khi hon hop X phan tng v6i dung dich Br, du van con khi thoat ra chirng té trong X c6 chira mot
hydrocarbon no (A), na = 0,05 mol. Chét con lai trong X 13 hydrocarbon khong no (B), ng = 0,25 mol.

r]Brz _1- -
n

s 1 Cong thtrc phan tir cia B 1a C,Ham.
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Neo, 0,125

=1,667
0,075 -

nén suy ra mét chat c6 s6 C

Sb nguyén tir carbon trung binh ctia hai hydrocarbon = M
bang 1. Vay hydrocarbon no 1a CH,.

Béo toan C: 0,05.1 +0,025.m = 0,125 @ m = 3.

Vay hai hydrocarbon trong X 1a CH, va C;Hs.
Cau 10: Dan toan bo 9,916 lit hn hop khi gdm (CH., C,Hs, C,H) di qua dung dich bromine du, thay khoi
lugng binh dung bromine ting 2,8 gam. Toan bd luong khi con lai dem ddt chay hoan toan thi thu dugc 21,6
gam nudce va m gam khi CO,
a. Tinh thanh phan % theo thé tich cac khi trong hdn hop dau.
b. Tinh m.
¢. Dan toan bo khi CO, thu duoc di qua 400 mL dung dich NaOH 1M. Tinh ndng d6 mol céc chat thu duoc
sau phan ung. Biét cac khi do ¢ dke.

Huwéng din gidi

CHL +20,— — CO, + 21,0

X — 2X X 2x (mol)

CHyp +6.50,— = 4C0O» + 5H0
y— 6,5y 4y Sy (mol)

x+y=0,4-01 x=0,1
2x+5y=12 __ |y=02

v v 2% v
A)%V=0n => % i =05 "G = 0,4 =25%: %  CMo=100% -25% - 25% = 50%

n
b) “©2=x+4y=0,144.0,2 = 0,9 mol => m =44.0,9= 39,6gam
¢) Nngon = 0,4.1 = 0,4 mol

Nyaon 0,9

n ,
T= % = 04_595 > t30 mubi Na,COs va NaOH dur

CO, +2NaOH ~ = Na,CO; + H,0
04— 08 — 04 (mol)
=>NaOHy, = 0,9 — 0,8 = 0,1 mol

01 04

MiNa, o) = 0,4 _y H5pnp - Co(neoHa) 0,4_1m

C
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PHAN C: BAI TAP TU CAC BE THI CHQN LOC -
Cau 1: (Trich tir de¢ HSGY — Tinh Bac Ninh 2023-2024) Cho so d6 chuyén hoa sau:

0] 2 (3

CaC,” ~ ’'X — 7Y~ 12
A
7) ~(4)
A
——— ———
cu. (0 e (3) T

(Cécchircai X, Y, Z, T, G la ki hi€u cua cac chét hiru co khac nhau, My + M= 88).
Xéc dinh céc chat X, Y, Z, T, G va viét cac phuong trinh phan ing hoa hoc xay ra theo so dd bién hoa trén,
ghi rd diéu kién dé xay ra phan tmg (néu c6).

Huéng din gidi:

(1) CaC, + 2H,0 — Ca(OH), + CH=CH

(2) CH=CH + H, Xt,t° CH, = CH,

(3) CH, = CH, + H,0 Xt,t° CH, — CH, - OH

(4) CH; — CH, — OH + O, Mengidm cH,COOH + H,0
(5) CH;COOH + NaOH — CH;COONa + H,0

(6) CH;COOH + NaOHt">CaO CH, + Na,CO;

(7) 2CH, 1500°C, lamlanhnhanh cH=CH + 3H,
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Cau 2: (Trich tir de HSG9 — Tinh Bac Ninh 2023-2024) Dot chay hoan toan 19,832 lit hon hop X gom cac
chat: CH;—CH;, CH,=CH,, CH=CH can 58,2565 lit O,. Mit khac, tron 19,832 lit hdn hgp X v6i Ha, rdi dan
hdn hop thu dugc di qua xtic tic Ni nung néng thu duogc 23,4 gam hon hgp Y. Dan hon hop Y qua dung dich
Br, du thiy 1am mét mau t6i da m gam Br,. Biét cac phan tng déu xay ra hoan toan, cac thé tich khi déu do &
dkc. Tinh m.

Hwéng din gidi:

nx = 0,8 mol

no2 = 2,35 mol

So d6 ddt chay hdn hop X:

X+ 0, — CO,+H,O

BT C: nco; = 1,6 mol

BT O: nmo = 1,5 mol

BT khéi luong: mx = me+ my = 22,2 gam

S lién két pi trung binh trong hdn hop X = 1,125 mol I mol H, phan tmg t6i da véi X = 0,8*1,125 = 0,9 mol
So d6 phan tmg cong Hy xta X: X+ H, » Y

BT khdi lwong: mu, = 1,2 gam [ Ny phan ane = 0,6 mol
UNBr2 cin dé phan émg véi Y = 0,9-0,6=0,3 mol

Céu 3: (Trich tir & HSGY — Tinh Bic Ninh 2023-2024) Cho 0,6 mol hon hop khi X (¢ diéu kién thuong)
gdm hai hydrocarbon mach ho, thudc hai diy déng dang khac nhau trong sd cac diy dong dang sau: alkane,
alkene, alkyne. Chia X thanh 2 phan bang nhau:
- Phan 1: Cho qua dung dich Br, du, thdy khéi luong dung dich ting x gam, biét rang lwong Br, dd phan
ung la 80 gam.
- Phan 2: Pem d6t chay hoan toan rdi ddn san pham chay 1an lugt qua binh 1 dung P,Os du, binh 2 dung
dung dich KOH du, thi thay binh 1 ting y gam, binh 2 ting 35,2 gam.
a) Tim cong thuc phan tir cua hai hydrocarbon.
b) Tinh x vay.

Hwéng din gidi:
a) nx = 0,6 mol; ng» = 0,5 mol; nco, = 0,8 mol
Xét phan 1: s6 1ién két pi trung binh = ng, : nuax = 0,5 : 0,3 = 1,7 0 trong X ¢6 1 alkyne
Xét phan 2: Binh P,Os hap thy H,O [ myupo =y gam
Binh KOH hép thu CO; [ mco, = 35,2 gam [ nco: = 0,8 mol
* Xét hon hop X gom alkane (C,Hayeo) va alkyne (CrnHomo):
0 Naikyne = Npr2 - 2 = 0,25 mol [ naane = 0,05 mol
0 BT C: 0,05n + 0,25m = 0,8
Chonn=1; m= 3102 hydrocarbon 1a CH, va CsH4
* Xét hon hop X gom alkene (CyHay): u mol va alkyne (CnHam.): v mol
u+v=0,3 _|u=0,1

u+2v=0,5D v=0,2

Ta c6 h¢ phuong trinh:

Bt C: 0,In+0,2m = 0,8

Chonn=2vam= 3102 hydrocarbon la C;H,s va CsH4
hoac n=4 vam =21 2 hydrocarbon la C4sHs va C,H»
b)

* X gdm 2 hydrocarbon 1a CH, va CsH,
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BT H: nupo = 0,05%2 + 0,25*%2 = 0,6 mol [ y = muo = 10,8 gam
X = Mczus = 10 gam
* X gom 2 hydrocarbon 1a C,H, va CsH, Hoidc 2 hydrocarbon 1a C,Hg va C,H,
BT H: niz20 = 0,6 mol [ y = muzo = 10,8 gam
x =mx = 10,8 gam

Céu 4: (Trich tir 4 Chuyén TS 10 — Tinh Quing Binh-2024) Din 0,4958 lit (dkc) hdn hop khi X gom hai
hydrocarbon mach ho (thudc cac diy dong dang alkane, alkene, alkyne) qua binh chtra 0,14 lit dung dich Br
»0,5M. Sau khi phan tmg hoan toan thi sb mol Br, giam di mot nira va khong thiy co6 khi thoat ra. Mit khac,
d6t chay hoan toan 0,4958 lit (dkc) hdn hop khi X rdi ldy toan b san pham chay cho hap thu hét vao 400 ml
dung dich Ba(OH), 0,1M thi thu dugc 5,91 gam két tua. Xac dinh cong thirc phan tir ctia hai hydrocarbon.

Hwéng din giai

nx = 0,02 mol

ng = 0,07 mol

Npaomz = 0,04 mol

Ngacoz = 0,03 mol

S6 lién két pi trung binh = 0,035 : 0,02 = 1,75 va hdn hop X bi giit lai toan bo trong binh dung dung dich Br

> nén hdn hop X gdm 1 alkene va mot alkyne

goi mol alkene C,H, 1a x; mol alkyne CmH2m-2 la 'y
x+y=0,02 x=0,005

x+2y=0,035 " |y=0,015

* Xét phan ing d6t chay hon hop X

Ta c6 hpt

Niét tua < NBa(OH)2
Truong hop 1: du Ba(OH)2 0 Nco2 = Niéeraa = 0,03 mol
) nguyén tir C trung binh cua X = 0,03 : 0,02 = 1,5 (loai)
Nhu vay xdy ra truong hop tao 2 mudi BaCO; 0,03 mol va Ba(HCO5),: 0,01 mol
nco; = 0,03 + 0,01*¥2 =0,05
BT C: 0,005n + 0,015m = 0,050 n + 3m=10
Chon n=4, m=2
Vay hai hydrocarbon la 1a C4Hs va C.H»

Céu 5: (Trich tir & HSG11 — Pién Bién 2021-2022) X 1a hon hop gom ethane, ethene va propyne. Tron
0,225 mol hdn hop X vé6i hydrogen (lay du) trong binh kin ¢ chat xtic tic Ni nung néng. Sau khi phan tng
xay ra hoan toan, s6 mol khi trong binh giam di 0,15 mol. Mit khac, 14,3 gam hdn hgp X phan tng tbi da voi
48 gam bromine trong dung dich. Xac dinh phan trim khéi lugng ctia propyne trong hdn hop X.

Hwéng din giai

'C,H, :a(mol)
C_H, : b(mol)
C.H, :c(mol)

Goi s6 mol cac chét trong 0,225 mol X *
atb+c¢=0,225 (1)
Vi H, ldy du va phan g xay ra hoan toan

CH, +H, — — C,H,
b b mol
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C:H, +2H, = — CsHy
c 2c mol
S6 mol khi giam sau phan tng = s6 mol H, phan tng:
b+2c=0,15 (2)
(30a + 28b +40c) gam X tac dung tdi da véi (b + 2¢) =0,15 mol Br,
14,3 gam X tac dung t6i da v6i 0,3 mol Br,
— (30a+28b+40c)= 7,15 (3)
Giai hé phuong trinh gom (1), (2), (3) ta co:
a=0,125,b=0,05,c=0,05
0,05.40

YomC . H, = 100 =27,97%

Céu 6: (Trich tir d¢ HSG11 — Ha Nam 2021-2022) Cho hdn hop X gom 3 hydrocarbon mach hé A, B, C ¢6
ti khéi hoi so véi H, 1a 21,2. D6t chay hoan toan 4,24 gam X, thu duoc 7,437 lit khi CO, (dkc). Khi cho 2,12
gam hoi X vao binh kin dung tich 500 ml (c6 xtic tac Ni véi thé tich khong dang ké), ap suét binh 1a p, 6 0
°C. Cho khi H, véo binh, 4p suat binh 1a 2p, & 0°C. Nung néng binh, 4p suat giam dan dén gié tri thap nhat 1a
p1, 0°C. Luc nay trong binh chi chtra hai khi khong 1am mét mau dung dich nuéc bromine. Biét rang trong X,
hydrocarbon c6 phan tir kh6i nho nhat chiém 20% thé tich ctia hdn hop.

a) Xac dinh coéng thtrc phan tir va thanh phan % thé tich cac chit A, B, C trong X.

b) Tinh gia tri cua p, p:.

Huéng din giai
a) Khéi lugng mol trung binh ctia hdn hop 1a M = 21,2x2=42.4
= s6 mol X = 0,1 mol.
S6 mol CO, tao ra = 0,3 mol. Goi cong thirc chung ciia 3 hydrocarbon 1a C,H,, phan tmg chay:
CH, + (x+y/4)0,~> xCO, + y/2 H,O
Tu phan tng chay = x = 3.
Vi binh kin, nhiét d6 khéng d6i ma ap suét gap doi nén s6 mol khi ting gip doi
= 6 mol X = s6 mol H,= 0,05 mol.
Vi khi nung ap suat giam nén c6 phan ng cong xay ra va san pham khi 13 2 alkane hoic 1 alkane va Ha.
TH1: Néu trong binh sau cung 14 alkane va H, thi 3 hydrocarbon ban dau phai ¢6 cing sé nguyén tir C va
bang 3. Vay ba hydrocarbon la C;H;, C;H, va C;H,
Céac phan ung v6i Hy: CsHy + 2H,™ > C;Hg
CsHe + H, > C3Hg
Theo gia thiét ta c6 s6 mol ciia C3Hy = 0,01 mol. Goi x, y 1an luot 12 s6 mol ctia C3Hg va C3Hg trude phan
ung, ta co h¢:
x+y=0,04
44x +42y =2,12 -0,01x40 = 1,72.
Giai hé ta dugc x =0,02 va'y = 0,02
%VC;Hs =40%; %VC;Hs= 40%:; VC:Hy =20%

TH2: Néu trong binh sau cung 13 2 alkane = khdi luong 2 alkane = 2,12 + 0,05%2 = 22,2 gam
Goi 2 alkane 12 CuHanss va CoHamea €6 56 mol tuong tmg 13 x, y, ta c6 hé
(14n +2)x + (14m+2)y = 22,2
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Vi s6 mol CO, tao ra khi dot chay X cling bang s6 mol CO, tao ra khi dot chdy 2 ankan = 0,15 mol => tir phan
ung chay cua 2 alkane thi ta co:

nx + my = 0,15 => x+y = 0,06

Vi phan tig hydrogen hoa khong lam thay d6i sé mol hydrocarbon nén sé mol X = 0,05 <0,06 1a khong thoa
man. Vay ba hydrocarbon 1a C;Hs, CsHe va CsHa.

b) Ap dung cong thirc PV =nRT, ta c6 p = 0,05%0,082%273/0,5 = 2,2386 (atm)

Tir cac phan tmg v6i H, trén ta tinh dwoc s6 mol hdn hop sau phan tng = 0,06 mol

=>p1 = 2,686 atm

Cau 7. (Trich tir & HSG11 — Ha Tinh 2020-2021) Cho 33,4665 lit (dkc) hdn hop X gdm methane, ethene,
propyne, vinylacetilen va H, vao binh kin chira it bot Ni nung ndng, thu duoc hdn hop Y ¢6 ti khdi so véi H
,1217,6875. Dan toan by Y vao binh dung dung dich Br, du thay c6 a mol Br, phan tig va khéi lugng binh
dung Br, ting 17 gam, dong thoi thoat ra 9,916 lit (dke) hdn hop khi Z (chi chira cac hydrocarbon). D6t chay
hoan toan Z trong oxygen, r0i dan toan bd san pham chdy vao binh dung nudc voi trong du thdy khdi lwong
dung dich sau phan tng giam 21,3 gam so v&i dung dich nudc voi trong ban dau. Biét cac phan ing xay ra
hoan toan. Tinh a.

Hwéng din giai

X {CHa4, C,H4, C;Hs, CsHs va Ho} 2> Y 2 Z {CH4, C,Hs, C3Hs, C4Hyo} > CO, + H,O

Z chi chira cac hydrocarbon > H, hét

Z chi gdm céc alkane nén cong thirc chung C,Han: 0,4 mol

Ta c6: 0,4n x 100 —0,4n x 44 —04(n+ 1) x 18 =21,3 > n= 1,875 2 mz= 11,3 gam

*) MBinh Br2 tang — Mhydrocarbon khong no — 17 gam

BTKL mx=my=17 + 11,3 = 28,3 gam

My =353752>ny=0,8 2 npn=1,35-0,8=0,55 mol

- S6 mol {CH,, C,H,, CsH,, C4H,} trong X = 0,8 mol

Khdi lwong {CH,, C;H,, C;H,, C,H,} trong X = 28,3 —2 x 0,55 = 27,2 gam

CH,, C,Hs4, CsHs, C4Hy trong X = CHs = 0,8

2 0,8(12x +4)=272 2> x=2,5

S6 mol 7 trong X = 1,2

BTt ngr=1,2-0,55=0,65 mol 2 a=0,65 mol

Cau 8. (Trich tir & HSG9 — Bic Ninh 2020-2021) Cho 13,3866 lit (dkc) hdn hop khi X gém mét alkene,
mot alkyne va H, vao binh kin chira it bot Ni nung néng dén khi cac phan g xay ra hoan toan, thu duoc
7,437 lit (dke) hdn hop khi Y. Cho toan bd Y vao binh dung dung dich Br, du két thic phan tng thay c6 0,26
mol Br, phan (mg va khéi lwong binh dung Br, ting 5,12 gam, dong thoi thoat ra 3,4706 lit (dkc) hdn hop khi
Z gbm hai alkane. Xac dinh cong thirc phén tir ctia alkene va alkyne. Biét s6 nguyén tir carbon trong phan tir
cua alkyne nhé hon cua alkene.

Hwéng din giai

Goi alkene va alkyne c6 cong thirc tuong ung la C,Hz, va CuHomz (2 <n, m <4, n>m)
C.Hz, + H, 2 C,Haniz (1)

CuHamo + Hy 2 CHom (2)

CuHamz + 2Hy 2 CoHome 3)

Vi cac phan trng xay ra hoan toan va Y tac dung duoc voi dung dich Br, nén H, hét.
nu2 = nx — ny = 0,54 - 0,3 = 0,24

Hon hop Y gdm: CnHamea, CoHansz, CaHan (x mol), CouHam (y mol), CouHom. (z mol)
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C.Ha, + Br, 2 C,HxBr, 4)

CnHom + Br, 2 CHouBr (5)

CwHom + 2Br, 2 CuHamoBry (6)

Taco:x+y+z=03-0,14=0,16 vax+y+2z=026>x+y=0,060vaz=0,1
14nx + 14my + 14mz - 2z = 5,12 = 14nx + 14m(0,06 — x) + 14m.0,1 = 5,32

-2 x=(5,32-2,24m)/14(n — m)

Dox>0van>m->m<2,375>m=2-> CH,.

2 x=0,84/14n—-2) <0,06 > m>3 > m=4 > C,Hs.

Cau 9. (Trich tir 8 HSG11 — Quang Ngii 2021-2022) Trong mot binh kin dung tich 12 lit chira 11,52 gam
oxygen va m gam hdn hop ba hydrocarbon X, Y, Z. Nhiét d¢ va ap suat trong binh lac dau 1a 0°C va 0,896
atm. Bt tia lira dién dé dt chay hét hydrocarbon va giir nhiét d6 binh & 136,5°C, ap suét trong binh lic nay
1a P. Cho hdn hop khi trong binh sau phan tng 1an luot qua binh 1 dung H,SO, dic; binh 2 dyng KOH du.
Sau khi két thtic thi nghiém thy khdi lugng binh 1 ting 4,86 gam va binh 2 ting 7,392 gam.

a) Tinh P, gia thiét dung tich binh khong doi.

b) Xac dinh cong thirc phan tir cac hydrocarbon. Biét Y, Z ¢ cung sd nguyén tir carbon va s6 mol
X gép 4 1an tong mol Y va Z.
Hwéng din giai
a)

N, = 0, 36mol

0,896.12
"hh T 0,082.273
- Khi d6t chay X, Y, Z thu dugc

- 0,36 =0.12mal

— : -0 7
HCG_} =0, 1608mal; HHEO =0, 27Tmol

Ond = 0,36 - 0,168- 0,27/2 =0,057Tmol
(0,10840,27+40,057).0,082.(273+136,5)

P = 3 =1, 3%arm

b) Khéi luong 3 hydrocarbon: 0,168.12+0,27.2 = 2,556 gam

Xy

bat cong thue 3 hydrocarbon la
M =21,3

- C6 1 hydrocarbon c6 M < 21,3 1a CH, (chat X)
0, 096 mol

- S6 mol CH, trong 0,1 mol hdn hop 14
Téng sé mol Y, Z = 0,024 mol
Khéi luong cia Y,Z = 2,556- 0,096.16 = 1,02 gam

Tff y.Z) =425

- Vi Y, Z c6 cung sb nguyén tir carbon nén suy ra Y, Z c6 thé 1a
C3H6 Vé. C3Hg; hOéC C3H4 Vé C3H8.
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Cau 10: (Trich tir de¢ HSG11 — Vinh Phiic 2021-2022) Cho hon hop A gom mdt alkane, mot alkene va mot
alkyne, trong d6 c6 hai chat c6 cting s6 nguyén tir carbon va sb mol alkane nhiéu gap 2 1an s6 mol alkyne. D6t chay
hoan toan 0,5 mol A, thu dugc 29,748 lit CO, (dkc) va 23,4 gam H,O. Xac dinh cong thirc phan tir cua ba
hidrocacbon trong A.

Hwéng din giai
b. Goi cong thirc ctia alkyne 12 CoHz, > (1 = 2) ¢6 x (mol)
cong thirc cua alkane 1a CHomez (m > 1) c6 2x (mol)
cong thirc cua alkene 1a CyHa (kK = 2 ) ¢6 y (mol)
29,748 ;
= =1,2 (mol) p = 3,4 =1,3 (mol)

N, = 1.0
Ta co: M4 =0,5 [mnl}; :24.79 : Hy T

Taco:3x+y=0,5
Nyo Mo, =Ny, - Ny — X =01

[S]

mol ~ y=10,2 mol

Bio toan nguyén t6 C = Moo, _ 0,In+02m+02k=1,2 7 =n+2m+2k=12
TH;: néun=m — 3m + 2k =12

Vi m, k nguyén duong — m = 2; k =3 — 3 hydrocarbon 1a C;H,; C;Hs va C;H,
TH:: néun=k — 2m + 3k = 12

— m = 3; k=2 — 3 hydrocarbon 1a C,H,; C;Hs va C;H,

THy: néum=k »>n+4m=12

— n=4; m=2 — 3 hydrocarbon la CsHs; C:Hs va C,H,

Céu 11: (Trich tir ¢ HSG11 — Vinh Phiic 2021-2022) Hdn hén X gbém propene, ethyne, butane va
hydrogen. Nung néng m gam X trong binh kin (xtic tic Ni) thu dugc hdn Y. Dt chay hoan toan Y can vira dit
V lit O, (dkc) thu dugc hdn hop Z gdm khi va hoi. Cho Z 16i tir tir qua binh dung H,SO, dic du thay khdi lugng
binh ting 3,96 gam. Biét hdn hop Y 1am mat mau t6i da 50 ml dung dich Br, IM. Néu cho 3,7185 lit X (dkc) di
qua binh dung dung dich Br, du thi ¢6 19,2 gam bromine phan tng. Biét cac phan (mg xay ra hoan toan. Tinh
giatricua V.

Huéng din giai
X gdm CsHs, C;H,, C4Hyo, Hy v6i s6 mol 1an lugt 1 a, b, ¢, d (mol).

n
H20=0,22 mol.

Béo toan nguyén t6 C 7 o35 4 0b + 4c
Vi phan g nung nong X véi Ni xay ra hoan toan, hdn hop sau phan tng lam mat mau dung dich bromine
nén H, phan tmg hét.
Bao toan sé mol lien kétttaco:a+2b=d+0,05 2 d=a+2b-0,05
N, atzb 012

= a+6b=4c +4d

 atbtctd 015 = a+6b=14c+4(a+2b - 0,05)
= 3a+2b+4c=0,2=s6mol CO;

 —n, =02+422 031
— Béo toan nguyén t6 O ' 2 mol ™~ V =7,6849 lit

Cau 12: (Trich tir & HSG9 — Pa Niing 2022-2023) Cho 2,479 lit (dkc) hdn hop khi X gém 2 hydrocarbon
mach hé c6 cong thie 1an luot 13 CoHa, va CuHoms 161 qua dung dich Br, du thi ¢6 20,8 gam Br, tham gia
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phan trng. Mat khac, dot chdy hoan toan 2,479 lit (dkc) hon hop X trén thu duge H,O va 10,12 gam CO..
Tinh phan trim khdi lugng cac chét trong X.
Huwéng din giai
nx = 0,1 mol; ng, = 0,13 mol; nco, = 0,23 mol
Goi mol C,H», 1a a mol
Mol C,Hom 12 b mol
Theo dé&:a+b=0,1 (1)
Ca hai hydrocarbon trong X déu phan tmg véi Br, [ phuong trinh mol Br, phan tmg: a + 2b = 0,13 (2)
Tu(l)va(2)la=0,07vab=0,03
Dua vao phan tng d6t chay X, bao toan nguyén t6 C cho: 0,07n + 0,03m = 0,23
Chon n =2 vam =310 2 hydrocarbon la C;Hsva CsH,4
Yomeons = (0,07%28/(0,07*28 + 0,03*40)8100% = 62,03%
0%mcsns = 37,97%
Céu 13: (Trich tir ¢ HSG12 — Ha N§i_Vong 1-2019) Hon hop khi X gdom hydrogen, propene, propyne.
Dan hon hop X di qua Ni nung ndng, sau khi phan tng xay ra hoan toan thu dugc hon hop khi Y. Chia Y
thanh 2 phan bang nhau. D4t chiy hoan toan phan 1 can dung V lit O, (dkc). Hip thu toan bo san pham chay
vao dung dich nuéc voi trong du, dung dich thu duoc ¢6 khéi lugng giam 16,2 gam so v6i khdi lwong dung
dich nudc véi trong ban dau. Dan phan 2 vao dung dich Br, du thi ¢6 16 gam Br, phan tmg. Tim gia trj cta
V?
Huéng din giai
ng» = 0,1 mol
Do ' hdn hop Y phan tng tdi da v6i 0,1 mol Br,
Nén c6 thé quy ddi 2 hdn hop Y thanh C;Hs (x mol) va H, (-0,1 mol)
St dung phuong phap bao toan nguyén tb trong phan tng dbt chay % hdn hop Y:
BT C: nco» = 3x mol
BT H: nmo = (4x — 0,1) (mol)
BT O: np, = 3x + 2x — 0,05 = (5x — 0,05) mol
Do khi hép thy san pham chay vao dung dich nudc voi trong dur thi khéi lugng dung dich giam 16,2 gam so
v6i ban ddu nén ta co phuong trinh: 100*3x — [44*3x + (4x — 0,1)*18] = 16,2
0x=0,15

Twr d6 suy ra ng, = 0,7 mol
0Vo:=17,353 (L)
Cau 14: (Trich tir d&¢ HSG9 — Binh Phwéc 2022-2023) Mot hdn hop khi (A) gdbm mdt hydrocarbon (X)
mach hd va H,. Cho 17,6g hdn hop (A) vao dung dich nude bromine , sau khi phan tmg hoan toan thiy dung
dich bromine nhat mau va khdi lugng bromine tham gia phan g 1a 96g. Khi d6t chay hoan toan 17,6g hén
hop (A), dan san pham chdy vao nude voi trong thi toan bd san pham chay bi hap thu hét va tao duoc 20g két
ta. Loc bo két tua thay khéi luong dung dich nude voi ting thém m (gam) so v6i ban dau. Pun s6i dung dich
con lai tao thém 50g két tua nira.

1.Tim c6ng thirc phan tir va viét CTCT cua (X).

2. Tinh m(g).
Hwéng din giai
Goi cong thirc phan tir tong quat cta (X) 13: CuHano 3 vOi: 2<n<4; 1<k <n

CiHaniok + kBr, CoHan226Brok (1)
X kx mol

2CHomoan +3n+1-k)0; — —  2nCO, +2(n+1-kH:0  (2)
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X nx mol
2H, +0, —— 2H0 3)
CO, + Ca(OH), CaCO; + H,O 4)
0,2 0,2
2CO; + Ca(OH), Ca(HCO:s), (5)
1 0,5
Ca(HC03)2 toc CaCO3 + HzO +C02 (6)
0,5 0,5
96 20
T 0,6 mol; ncacos (4) = 100 - 0,2 mol
50
Ncacos (6) = 100 0,5 mol

Goi x 1a s6 mol (X) trong hdn hop
Theo PTHH (4), (5), (6) taco: ncoo=nx=0,2+1=1,2(a)
Theo PTHH (2) va d¢ bai: N = kx = 0,6 (b)
Giai (a) & (b), ta dugc: n =2k

+khi k=1 = n=2= CTPT C,H,
+khik=2 @ n=4 = CTPT C4Hs
CTCT: CH,=CH, (1) CH =C - CH,- CH; (2)
CH;—-C=C-CH;(3) CH,=C=CH-CHs (4)
CH,=CH - CH = CH; (5)
2. +khik=1,n=2= x=0,6 (mol)
= s mol H, = (17,6 — 28.0,6):2 = 0,4 mol
+khik=2,n=4 = x=0,3 (mol)
= sé mol H, = (17,6 — 54.0,3):2 = 0,7 mol

S6 mol nguyén tir H trong 2 truong hop:

4.0,6+2.0,4 =6.0,3+2.0,7 = 3,2mol

= $6 mol H,O= 1,6mol
S6 mol CO, = nx =1,2mol
m = Mcoz + Muo — Meacos = 44.1,2 +18.1,6 - 20 = 61,6gam
Céu 15: (Trich tir dé HSG9 Long An 2023-2024) Hon hop X gdm methane va mot alkene. Ti khdi hoi caa
X so v6i H, bang 13. Dbt chay hoan toan 1,04 gam hdn hop X rdi hap thu toan bd san pham chay qua binh
dung Ca(OH), du thu dugc 7 gam két tna va khdi lvong dung dich giam 2,12 gam so v6i khdi lugng dung
dich Ca(OH), ban dau. Xac dinh cong thirc phéan tir va viét cong thirc cdu tao cua alkene trén

=

Huéng din giai

Goi cong thirc alkene C,H, (n nguyén, n >2) ¢6 sé mol 13 x mol; CHy: y mol
Khi d6t chay hon hop X:

BT C: ncox = (nx + y) mol [ N taa cacos = (nX +y) mol

BT H: nmo = (nx + 2y) mol

Ta c6 cac phuong trinh:

Phuong trinh khéi luong X: 14nx + 16y = 1,04 (1)

Phuong trinh mol két tia: nx +y = 0,07 (2)

Ti khdi X/H, = 13 0Mx =2601,04: (x +y) =26 0x +y = 0,004 (3)
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Giai h¢ (1), (2), (3) ta dugc: nx =0,04; y=0,03; x=0,01;n=4

Vay cong thire phan tir alkene 1a C4Hs

Cong thic cdu tao alkene C4Hs 12

CH;-CH=CH-CH;

CH,=C(CH3;)-CHj;

CH;-CH({CH-CH;

Cau 16: (Trich tir & HSG11 — HCM 2015) Hon hop khi X gdm C,H,, C,H, va C,Hs.
- Pt chay 14,2 gam X thu dugc 19,8 gam H,0

- Dan 6,1975 lit X (dkc) qua dung dich AgNOs/ddNH; (dwr), thu dwgc 12 gam két tua.
a. Tinh % thé tich cac khi trong X

b. Trinh bay phuwong phap héa hoc tinh ché C,H, tir hdn hop X.

Hwéng din giai
a. Pt s mol a, b, ¢ lan luot ctia C,H,, C,H, va C,H, trong 14,2 gam,
Ta co C,H, +2,5 0, —» 2CO, + H,O

a a mol

C,Hs+ 3 O, — 2CO; + 2H,0
b 2b mol
Csz + 3,5 Oz — 2C02 + 3H20
c 3¢ mol
026a+28b+30c=14,2 (1)
a+2b+3c=1,1(2)
Vi cho tac dung v6i dung dich AgNO3/NHs, gia thuyét dung thé tich
Ta dit ka, kb, ke 1an luot 12 s6 mol cac chit trong 0,25 mol X
Ta co ka + kb + ke = 0,25 (3) (k 1a ty 1& khéi lugng)
Khi qua dung dich AgNOs/NH3, ¢6 phan ung
CH, +2AgNO;s + 2NH; — C,Ag, + 2NH4NO;
ka ka

ka = 0,05 (mol) (4)
T (3)va(4)Ibtc=4a(5)
Giai (1), (2)va(5):a=0,1;b=0,2; c=0,2.
0 %C2H2=20%; % C2H4=%C2H6=40%.
b. Cho hén hop qua dung dich AgNOs/ddNH; du, khi C,H, bi giit lai, hdn hop khi di ra gdbm C,H, va C,Hs

C,H, + 2AgNOs + 2NH; — C,Ag, + 2NH4NO;
Cho khi di ra qua dd brom lay du, C,H, bi gitt lai con khi thoét ra 1a C,Hs

C,H4 + Br, — C,H4Br,
Cho Zn vao dung dich bromine, dun nong khi thoat ra la C,H,

C,H4Br, + Zn — ZnBr, + C;H,

Céu 17 (Trich tir ¢ HSG11 — Ha Nam 2022-2023) Hon hop M gdm C,H;, C,H, va C,H,. Cho 0,3 mol M
phan tng voi luong du dung dich AgNO; trong NH; thi thu duoc 24 gam két tia. Mit khac, néu cho 4,25
gam M tac dung voi dung dich bromine du thi ¢6 tdi da 20 gam bromine tham gia phan tng.
a) Tinh phan tram thé tich cac khi trong M.
b) Tron 4,25 gam M vd6i 0,15 mol H, 1ol nung trong binh kin ¢6 chtra mét it bot Ni, sau mot thoi gian thu
dugc hdn hop X. Tinh thé tich O, (diéu kién chuan) t6i thiéu can dung dé dbt chay hoan toan X.

Huéng dan giai
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a) Goi a, b, ¢ lan luogt 1a s6 mol C,Hs, C:Hs va CoH, ¢6 trong 4,25 gam M. Ta c6:

30a + 28b + 26¢c = 4,25 gam (1)
* 4,25 gam M + Br»:
C,H, +Br, - C,H,Br,
b~ b
C,H, +2Br, - C,H,Br,
¢ 2
= b+2c =£ =0,125 mol
160 )

° 0,3 mol M + AgNO3/NH3
CH =CH+2 [Ag (NH3 )2] OH — CAg =CAg!l +4NH, +2H,0
0,1 mol « 0,1 mol
c 0,1 1
= = =
a+b 02 2
Giai hé (1), (2) va (3) ta duogc:
a=0,075 mol; b= 0,025 mol; ¢ = 0,05 mol
Phén tram thé tich cac khi trong M 1a

€)

%oV, =20l 100% =50%
%oV, =2 100% =16,67%
%oV p, :0’02 100% =33,33%

b) D6t chay hdn hop X ciing 1a d6t chay hdn hop M va H, ban dau vi lugng C, H khong doi.
C,H,+ 3,50,— 2CO, +3H,0
0,075~ 0,2625
C,H,+ 30, - 2C0, +2H,0
0,025— 0,075
C,H, + %oz — 2C0, +H,0
0,05— 0,125
H, + %Oz - H,0

0,157 0,075
Inoz = 0,075 + 0,2625 + 0,125 + 0,075 = 0,5375 (mol)
0 Vor = 13,32 (L)

Cau 18: (Trich tir d& HSG11 — Ha Nam 2022-2023)Hdon hop khi X gom mét alkane, mot alkene va
hydrogen. Cho 8,6765 lit X di qua chét xtc tac Ni, nung nong, thu dugc 7,437 lit hdn hop khi Y. Dan Y di
qua binh dyng dung dich KMnO, du thi mau ctia dung dich bi nhat va thiy khdi lugng binh ting thém 2,80
gam. Sau phan tmg, con lai 4,958 1it hdn hop khi Z ¢ ti khéi so véi H, 14 20,25. Cac khi cuing do ¢ diéu kién
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chuan, cac phan ung x4y ra hoan toan. Hay xac dinh cong thirc phan tir va phan tram the tich cua cac khi co6
trong hon hop Y.

Huwéng din giai
Vi hén hop Y 1am nhat mau dung dich KMnO, nén Y ¢6 alkene du va H, hét

HZ CXHZX H
035 mol X{C H, == 03 molY{CH,,, — %% 02 mol Z C*HM
2y+2
CyH2y+2 CyH2y+2 ’ ’

=>n, =ny-n,=0,05mol

n =n,-n,= 0,1
[ e = MCKHZX =28=>CH, (C,H,)

Mgy, vy = 2,8

ey, , =Ny, = 0,05 mol

=>ncy, ,=0,2-0,05=0,15 mol; m,=0,2.40,5 = 0,05.30 + 0,15(14y+2)
=>y=3(C,Hy)

Phén tram thé tich cta cac khi trong Y:

%Vc3Hg: 50%; %VC2H6: 16,67%; %VC2H4: 33,33%

Cau 19: (Trich tir & HSG11 — Tuyén Quang 2022-2023) Hon hop X gdm CsHe, CsH o, C;H, va H,. Cho
m gam X vao binh kin chira mét it bot Ni lam xtic tac. Nung ndng binh thu duoc hdn hop Y. Bét chay hoan
toan Y can vira du V lit O, (dkc). San pham chay cho hap thu hét vao binh dung nudc véi trong dur, thu dugc
mot dung dich ¢ khéi lwong giam 21,72 gam so voi ban dau. Biét hdn hop Y 1am mat mau t6i da 150 ml
dung dich Br, 1M. Mit khac, cho 5,6 lit hon hgp X di qua binh dung dung dich bromine dur c6 32 gam phan
tg. Biét cac phan tmg déu xay ra hoan toan. Tinh gia tri cia V.
Huwéng din giai
Goi s6 mol céc chat CsHe, C4Ho, CoH, va Ha trong m gam X lan luot 12 x, Y, Z, t
Trong 0,25 mol X lan luot 1 kx, ky, kz, kt
Do phan tng xay ra hoan toan, Y 1am mat mau dung dich bromine nén H, phan mg hét.
Béo toan lién két pi cé x +2z=t+0,15 — x + 2z - t=0,15(1)
Trong 0,25 mol X co: k (x +y +z+1)=0,25(2)
S6 mol Br, =k (x+22) = 0,2 (3)
X+y+z+t 0,25

Ta(2)vaB)taco X*2Z 0.2

— 0,05x -0,2y + 0,3z - 0,2t =0 — 0,5x -2y +3z -2t =0 (4)
Lay (1).2 - (4) ¢6 1,5x +2y+z=0,3
Mit khac sb mol CO, khi dot X = 3x + 4y +22=0,3.2=0,6
S6 mol CO; ciia Y = s6 mol CO, cia X = 0,6

Khéi lwvong dung dich giam = 0,6.100 — 0,6.44 - Ma.0 — 21,72
— S6 mol nude = 0,66

Bao toan oxygen, ¢6 sé mol O, = 0,93 mol

Thé tich oxygen = V = 23,0547 (L).

Céu 20: (Trich tir d& HSG11 — Ha Tinh 2022-2023) Hdn hop X gdm ba hydrocarbon mach hé (phan tir
khéi ctia cac chat déu nho hon 60, c6 2 chat c6 clng sb nguyén tir hydrogen). D6t chay hoan toan 0,13 mol
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hon hop X, hap thu hoan toan san pham chay vao 2,55 lit dung dich Ca(OH), 0,1M thu dugc két tua va dung
dich M, cho dung dich Ba(OH), dur vao dung dich M lai thu dugc két tia, tong khdi lwong hai 1an két tia la
56,035 gam. Cing lugng hdn hop X trén phan (mg vira du véi 2,3 lit dung dich Br, 0,1M. Mt khéc 0,13 mol
hdn hop X phan tmg vira da voi 80 ml dung dich AgNO; 1M trong NH; thu duoc 9,6 gam mot chat két tua.
Xac dinh cong thirc phén tir, cong thirc cdu tao ctia cac hydrocarbon trong X.

Hwéng din giai
- Khi cho 0,13 mol hdn hgp X phan tng véi dung dich AgNOs/NH; chi thu duoc 1 chét két tia, ta co
CiHy + m AgNO; + m NH; — CiHy.nAgn + mNH4NOs.
0,08 mol 0,08/m (mol)
0,08
—>m=96= M (12x+y+107m)— 12x+y=13m
‘m=2,x=2=y=2(TM)

-
Mhydrocarbon < 60 L m :4' =y :_H KTM }

Vay hdn hop X ¢6 mot chat 1a C,H,, s6 mol = 0,04
=> s mol hai hydrocarbon con lai 13 0,09 mol
- D6t chay hdn hop X

Cznf:l::!l3 (x)

CO, +CalOH), — Ba(OH),

CafHCDE‘th.Eﬁﬁ-x] - — = == BaCC53fD.Eﬁﬁ-x]{aCDEfO.Eﬁﬁ-x]

Nén 100x + (0,255- x)100 + (0,255 — x).197 = 56,035 — x = 0,1
ne,, =0,14+2(0,255- 0,1) =0,41

S mol CO, cua hai hydrocarbon con lai

flco. =0, 41 - 0,04.2 = 0,33 mol;

- Goi s6 nguyén tir H trong hai hydrocarbon c6 s nguyén tir hydrogen bang nhau 13 y. Khi cho hén hop X

phan ung voi dung dich bromine ta c6

0,33.2+2.0,09- 0,09.y
9

nBr, = 0,04.2+ =0,23 =y =0

0,33

=3,606
0,09

=> Vi phan tir khoi ctia cac chat déu <60 => co6 1

-S6 nguyén tir cacbon trung binh =
hydrocarbon c6 s6 nguyén tir cacbon =4
Vay hdn hop X gdm: C,H, 0,04 mol, C,Hs a mol va C,Hs b mol (n < 3,66)
Thl:n=3
‘a+h =0,09 ‘a =0,00

-
| 4a +3b=0,33 |b=0,03

Cong thuc cua 3 hydrocarbon 1a: C,H,, CsHs, C4Hg
(CH2=C=CH-CH3, CH2-C=C-CH3, CH2=CH-CH=CH?2)

]

Th2: n=2
fa+bh=0,09 "a =0,075
= —
I4ﬂ+2|"1:[:|.33 Ih:E}.UIS
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Cong thuc cua 3 hydrocarbon trong X la C2H2, C2H6, C4H6 (CH2=C=CH-CH3, CH2-C=C-CH3,
CH2=CH-CH=CH2)
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