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CHUYEN PE 11: HYDROCARBON
A. ALKANE
Phin I: HE THONG LY THUYET CO BAN VA NANG CAO
I. KHAI NIEM, PONG PHAN, DANH PHAP
1.Khai niém
- Alkane 14 hydrocarbon no mach hé chi chira lién két don (lién két 6) C — H va C — C trong phén tir.
- Cong thirc chung cuia alkane: C,Hanio (n > 1).
2. Pong phin:
- Ba chit dau diy dong diang CH,, C,Hs, CsHs khong c6 dong phan. Tir C4H tré di c6 dong phan vé mach
carbon.
- Tinh nhanh s6 dong phan: 2"~ *+1 (3 <n<38)

Vi du: C4Hyo ¢6 2 dong phan; CsH,, ¢6 3 dong phan; CeHis c6 5 dong phan ; C;H,6 c6 9 dong phan.
3. Danh phap
a) Alkane khéong phian nhdnh (chi goi theo danh phdp thay thé UIPAC)

Tén alkane = Tién t6 (Chi s6 lwong nguyén tir C) + ane

S6 C | Coéng thirc Cong thirc ciu tao alkane Tién Tén Cach
phan tir t6 alkane nh¢
1 CH, CH,4 meth - | methane | Me
2 C,H, H;C-CHs eth - ethane | Em
3 CsHs H;C-CH»-CHj; prop - | propane | Phai
4 CsHyo H;C-CH,-CH,-CHj3 but - butane | Bon
5 CsHi, H;C-CH»-CH,-CH,-CHj; pent - | pentane | Phan
6 CeHis H;C-CH,-CH,-CH,-CH,-CHj; hex - | hexane | Hoa
7 C-His H;C-CH,-CH,-CH,-CH,-CH»-CH3 hept - | heptane | Hoc
8 | CsHis H;C-CH,-CH,-CH,-CH,-CH,-CH,-CH; oct- | octane |O
9 CoHao H;C-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CHj3 non - | nonane | Ngoai
10 | CioHx H;C-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CHj3 dec- | decane | Pong
b) Alkane mach nhdanh

- Géc alkyl: Phan con lai sau khi léy di mot nguyén tir H tr phan tir alkane (C,Hazn:1-)

alkane —" Géc alkyl

CnH2n+2 CnH2n+1 -
Tén goc alkyl = Tién t6 + yl
50 géc A .z A \ e A £ X
Alkane alkyl Cong thirc goc alkyl Tén thuong goc alkyl | Tén thay thé goc alkyl
CH,4 1 CHs- methyl methyl
C2H6 1 H3C-CH2- hOf;lC C2H5- Cthyl ethyl
CsHs 2 CH;-CH,-CH,- propyl prop-1-yl
CH3—(|ZH— isopropyl prop-2-yl
CH
3 hoac
CH;CH(CHs;)-
C4H10 4 CH3-CH2-CH2-CH2- butyl but- 1 -yl
CH;—CH-CH:— Isobutyl 2-methylprop-1-yl
|
CH;
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hodc CH;-CH(CHj5)-CH,-
CH3—CH2—(|3H— s-butyl but-2-yl
CH; hodc sec-butyl
hoac CH;-CH,-CH(CH,)-
CH; t-butyl 2-methylprop-2-yl
CH3—¢— hoac tert-butyl
CH; hoic
(CH;);C-
CsHi, Co 8 CH;CH>CH,CH,CH>- Amyl pent-1-yl
nhung CH;-CH—CH,- CHy— isoamy]l 2-methylbut-1-yl
can nhé (|3H3
380¢ | Hodc CHy-CH(CH,)-CH-
CH,-
CH; Neopentyl 2,2-dimethylprop-1-yl
CH3—é—CH2—
Ln,
Hoéc CH;-C(CHjs),-CHo-

<> Alkane mach nhanh gé)m alkane mach chinh két hop véi mot hay nhiéu nhanh
> Tén Alkane mach nhanh = S6 chi vi tri mach nhanh — Tén nhanh + Tén alkane mach chinh
Chuy :
° Mach chinh la mach chtra nhiéu C va nhiéu nhanh nhét.
. Panh s sao cho nhanh ¢6 vi tri nhé nhat (nhiéu nhanh thi tong vi tri nhanh nho nhat).
. Néu c6 nhiéu nhanh khac nhau, goi tén nhanh theo chir cai a,b,c, ...

Néu ¢6 2,3,4,... nhanh gidng nhau thi dung chit di (2), tri(3) , tetra (4)...
Khi carbon s6 2 (tinh theo mach chinh) c¢6 1 nhanh CH; => goi iso va tinh toan bo C trong phan

=

Khi carbon s6 2 (tinh theo mach chinh) ¢6 2 nhanh CH; => goi neo va tinh toan b C trong phan

tu.

IL. TINH CHAT VAT Li

- O diéu kién thuong céac alkane tir :

+ C; = C4 va neopentane ¢ trang thai khi (khi thién nhién: methane, khi trong binh gas: propane, butane)

+ C;s (trir neopentane) — Cy; : 1a chit 1ong, khéng mau (xing, dau....)

+ Tir Cys trd di & trang thai ran, mau (nén sap, nhwa duong,...)

- Nhiét d6 néng chay va nhiét do soi cta alkane ting dan theo chiéu ting cta phan tir khdi( cac Alkane phan
nhanh c6 nhiét do soi thap hon so véi dong phan Alkane mach khong phan nhanh).

=> Methane (CHy) c6 t°s thap nhat.

- Alkane khong tan hodc it tan trong nudc va nhe hon nudc, tan tot trong cac dung méi hitu co.

I11. PAC PIEM CAU TAO

- Tét c4 cac carbon trong phén tir alkane déu c6 trang thai lai héa sp®. Vi vay cdc mach carbon cua alkane co
hinh gap khiic (ziczac)

- Phan tir Alkane chi chira lién két C — H va C — C 1a lién két 6 bén viing va kém phén cuc.

=> Phén tir Alkane hau nhu khong phan cuc va tuong dbi tro vé mat hoa hoc ¢ nhiét do thuong.

- Mbi C ndm 6 tam tr dién déu ma 4 dinh 1a cac nguyén tir hydrogen hodc carbon khéc, goc lién két (C-C-
C ; C-C-H ; H-C-H) déu gan bang 109,5°.
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109.5° 109 pm

Mo hinh phin tir methane Mo hinh phin tir ethane
IV. TINH CHAT HOA HQC
- Alkane chi gom céc lién két don C — C, C — H bén vitng nén tro vé mit héa hoc, alkane khong tac dung voi
acid, dung dich base va chat oxi hoa.
- Phan ting dic trung cua alkane gdm phan tng thé, phan tng tach va phan tmg oxi hoa.
1. Phan tng thé
a) Phén teng halogen héa (thé véi halogen) = dén xudt halogen

H ‘l't
| o
. -+ anhsange - .
—~C + X=X _nhsang —L+ H—X
F ) L[] i

X=CLBr

Phan ing tong quat

askt
C.H;,+, + aCl, > CuHzn42.Cl, + aHCI
- Methane + Cl, (phan tmg ndi tiép theo sach gido khoa)

CH, +ClL,——— CH:Cl + HCI
chloromethane

CH:Cl+CL—=  CH,ClL + HCI
dichloromethane

akt
CH.CL,+Cl,— > CHCl; + HCI
trichloromethane (chloroform)

CHCI; + 4CL,—"> CCl, +HCl
tetrachloromethane (carbon tetrachloride)
- Cac alkane tir propane trd 1én + Cl, = hdn hop dan xuit monochloro
CH;—CHCI-CH3 + H(l

I 0 1 % 9.
CH;—CH,—CH; + Cly 1"‘?

CH;—-CH,—CH,Cl + HCI
43% 1- 1-
Trong phan iing thé halogen, nguyén tir hydrogen ¢ carbon bic cao hon dé bj thay thé béi nguyén tir

halogen hon nguyén tir hydrogen & carbon bdc thap hon.
a) Phén teng nitro héa (thé H bang nhém NO,)

R-H+HNO; I’ R-NO, + H;0

alkane nitroalkane
Vi du: methane + HNO;

CH: + HO-NO, 450°C CH;-NO, + H,0
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2) Phan ing tach
a) Dehydrogen héa: tach 1 phan tir H, (tach lién két C-H) => tao alkene

t,
CnHZn 4Xt> CnH2n +H2

Alkane Alkene
Vi du: CH,-CH, —“* > CH,=CH,+H,
b) Cracking: bé giy mach carbon (tach lién két C-C va C-H) => tao alkane, alkene mach ngan hon.

t,
CuHansz "5 CoHoms + C,H,q (n = m + q; n>3, >2)

Alkane Alkane méi Alkene
— CoHs + C5Hyg
CoHyy TREME ] o il CoHys

—= C.Hy - CsHips

3. Phan ng Reforming (tach lién két C-C va C-H) => tir alkane khong nhanh tao alkane mach nhanh va
cac hydrocarbon mach vong (khong d6i sb C va t’s khong do6i dang ke)

- . -

"\-;Hld_.-" o

e Feforming

4. Phan @ng oxi héa
a) Phdn wng oxi hoa hoan toan (Phdn wng chdy)
- Khi tiép xtic v6i oxygen va cé tia lira khoi mao, alkane bi d6t chay tao thanh khi carbon dioxide, hoi nuéc
va giai phong nang luong.
3n+1
CoHanz + 2 0;— nCO+n+1)H;0

Vi du:

0]
AHoe — _890kJ/mol

0 0
CyHy(g) + 505(2) —— 3COx(g)+4H.0(g) 22 = 2219 ky/mol
- Phan tmg ddt chay alkane téa nhiét dung lam nhién liéu, cung cp nhiét dé sudi 4m va ning luong cho cac

CH.(g)+ 20:(g) —— COx(g)+2H:0(g)

nghanh cong nghi¢p.
b) Phdn vwng oxi hoa khong hoan toan
-0 nhiét dd cao, c6 mat xuc tac, alkane bi oxi hoa cit mach carbon béi oxygen tao thanh hdn hop carboxylic
acid
5
RCH, - CH;R’ + 20,— > RCOOH +R’COOH + H,0
Céc acid béo mach dai dung dé san xut xa phong va cac chét tay rira dugc diéu ché bang phuong phap oxi
hoéa cét mach céac alkane C25 — C35
- Trong trudng hop thiéu oxygen, phan g chay khong hoan toan tao C hodc CO
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9
CHp+ 20,——4CO +5H,0
5

CHio+ 20,——4C +5H,0
V. UNG DUNG
- Khi thién nhién (chu yéu CH,) va khi ddu mo 13 nhién liéu duoc sir dung rong rai trén thé gisi. Chung dugc
st dung 1am nhién liéu trong san xuit (phan bon urea, hydrogen va ammonia.) va doi song.
- LPG (Liquefied Petroleum Gas) thwong pham chira propane C;H; va butane C4H,o.
- Céc alkane 16ng duogc st dung lam nhién liéu xang, diesel va nhién li€u phan luc (jet fuel)....
- Céc alkane C6, C7, C8 1a nguyén liéu dé san xuat benzene, toluene va cac dong phan xylene.
- Cac alkane tir C11 dén C20 (vaseline) duoc ding lam kem dudng da, sap né, thubc md. Cac alkane tir C20

dén C35 (paraffin) dugc dung lam nén, sap,...
L :

Khi thién nhién Khi binh gas Xing diu

VI. PIEU CHE

1. Phuwong phap diéu ché alkane & thé khi trong cong nghiép
- Nguyén liéu: Khi thién nhién, khi ddu mo.

- Phwong phap: Loai bo hop chét khong phai hydrocarbon (dic biét 1a H,S va CO,) — Nén lai & dang long
— Khi mé dau hoa 16ng (LPG) va khi thién nhién héa long (LNG)

2. Phuong phap diéu ché alkane ¢ thé 16ng, ran cong nghiép

- Nguyén liéu: Dau mo.

- Phwong phap: Chung cat phan doan — Thu dugc hdn hop cac alkane c6 chiéu dai mach C khac nhau &
cac phan doan khéc nhau.

- Khi ngung tu thuong dugc ché bién thanh xang.
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suat thap MWhwa dudng (Atphan)

So @6 chung cat ddu mé
3. Phwong phap diéu ché di tir hydrocarbon khéng no

R-CH=CH-R’ +H, ¢hodcPt,t",p R_CH,-CH,-R’

R-C=C-R’ +2H, ¢hodcPt,t’,p R_CH,-CH,-R’
4. Phuong phap diéu ché di tir din xuét halogen
- Phuwong phap Grignard
R-X M9 rmgx HOH R _H + Mg(OH)X
- Phuwong phap Wurtz

2R-X +2Na 2 R-R+2NaX
5. Phwong phap diéu ché di mudi ciia carboxylic acid

RCOONag, +NaOH Ca0,t" R-H + Na,CO;

CYCLOALKANE

I. KHAI NIEM, DANH PHAP, PONG PHAN

1.Khai niém

- Cycloalkane 1a hydrocarbon no mach vong chi chira lién két don (lién két 6) C — H va C — C trong phén tu.
- Cong thurc chung cua alkane: C,Ha, (n > 3).

2. Danh phap

a) Cycloalkane khong nhanh
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Tén cia cycloalkane = cyclo + tén alkane twong rng

Vi du:
cyclopropane
@ cyclopentane

b) Cycloalkane c6 nhdanh

Tén goc alkyl + cyclo + tén alkane twong ving
Néu c6 nhiéu nhanh, can danh sb sao cho tong sé chi nhanh 1a nho nhét
Vi du:

methylcyclopentane

CH,
1,1-dimethylcyclopropane
CH,

3. Pong phin:

Cycloalkane c6 déng phan vé mach vong, d@)ng phan vé mach nhanh, d@)ng phan vé vi tri nhanh,...

II. TINH CHAT HOA HQC

Céc cycloalkane c6 vong nho (cyclopropane, cyclobutane) thé hién tinh chua no: d& tham gia phan tmg cong
mé vong. Trong khi d6 cac vong 16n (cyclopentane, cyclohexane) co tinh chit cua alkane: d& tham gia phan
{g thé

1. Phan &rng cfng — mé vong

- Cyclopropane, cyclobutane co thé cong hydrogen tao alkane nhung cyclopentane, cyclohexane khong tham
gia phan Gng nay.

A +H, CH,-CH,-CH,

+H, CH,-CH,-CH, - CH,

- Cyclopropane c6 thé tham gia phan tng cong v6i Br,, HBr, ... nhung cyclobutane, cyclopentane,
cyclohexane thi khong.

A + Br, CH,Br-CH,-CH,Br
2. Phan irng thé

Céc cycloalkane c6 vong 5 canh hodc 16n hon dé tham gia phan ung thé

Br
+ Br, + HBr
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NO,
+ HO-NO, + H,0

3. Phan ung oxi hoa
Cac cycloalkane chay téa nhiéu nhiét

3 o
CuHa +70, ' nCO; +nH;0
9 o
Vidy: CiHg+ 3 0: U 3C0, +3H:0 AH,=-2090Kj

3. Phan ng dong phin héa
Khi cho cyclopropane di qua ALO; & 100°C, né s& chuyén héa thanh chat dong phan 1a propylene

A Al0,,1000c CHz = CH -

II1. PIEU CHE
1. Cho dén xuit dihalogen ciia alkane, trong d6 ¢6 2 nguyén tir halogen cich xa nhau tac dung véi Na
hay Zn sé thu dugc cycloalkane twong rng

Vi du:
_CH,-Cl ~ CH,
C% + 7Zn C% + ZnCl,
CH, - CI CH,
_ CH,-CH, - Br _~ CH,-CH,
CI% + 2Na CI:& + 2NaCl
CH,—CH, - Br CH, - CH,

2. Nhiét phan mudi calcium ciia dicarboxylic acid, tao ketone vong, roi khir ketone vong nay bang hén
héng zinc trong HCI

GH, ~ CH, - CO00~ Ca GH, ~CH, 0~CO
+ Caco
CH, - CH, - CO00~ CH,—CH, & 3
G ~ CH, 0~CO Cp ~CH, O
+ 4[H] CH, + H,0
CH, - CH, & CH,-CH, &

3. Tir arene dong dang ciia benzene, ciing nhuw tir phenol diéu ché cycloalkane

+ 3H,
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- ~ OH
e

~  OH
.

+ H,

Phan II: HE THONG BAI TAP THEO KIEN THUC LY THUYET CO PHAN DANG
DANG 1: PONG PHAN VA DANH PHAP ALKANE VA CYCLOALKANE

Cau 1.

a) Viét cong thirc cdu tao cta cac alkane c6 tén goi sau:

Pentane; 2-methylbutane (isopentane) va 2,2~dimethylpropane (neopentane).

b) Goi tén cac alkane sau:

@ ' (i)

Huéng din gidi
a) Cong thirc cdu tao:
pentane isopentane neopentane
2-methylbutane 2,2 -dimethylpropane

b) Tén goi cac alkane:

@ /I\/\/\ G /I>¢

3,3-diethylpentane
3 -ethyl-2-methylheptane
Ciu 2. Goi tén alkane sau theo danh phap thay thé:

a.
CHS—?H -<|:H —CH,—CH-— (;,H—CHZ—- CH,— CH;~CH,
CH, CH, ?Hz
CH,~CH
I
CH,
b.
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CH

| 3
CH,— (IZH—CHE——(lz— CH~CH—CH,
CH, CH~C—CH, CH,
|

CH

3
Huwéng din gidi
1 2 3 4 5 6 7 8 9 10
CH,— CH—CH—CH,— CH=CH —CH;—CH,— CH~CH,
|
CH, CH, ’?H
CH~2CH
|
3CH,
6-isobutyl-2,3-dimethyldecane
hay 2,3-dimethyl-6-(2-methylpropyl)decane

2

CH3
1 2 3 l4 "5 6 7
CH,— ?H—on—c— CH— ?H —CH,
1l
CH, CH,~C—CH, CH,

2!
CH

) 3
4-tert-butyl-2,4,6-trimethylheptane
hay 2,4,6-trimethyl-4-(1, I-dimethylethyl) heptane
Cau 3: Goi tén cac alkane sau:

a)  CH; CH; b) C,H;
I |
CH;-C - C—CH; CH; - C — CH, - CH, — CH;
I |
CH; CH; CH, - CH, - CH;
¢) (CH;),CH(CH, )sCH(CH;), d  GHs (CH:)C C,H;

| | |
C;Hs — CH — CH, - C- CH,-CH - CHj;
|
CH,

|
(CH5),CH — CH, — CH — CH(CHs),

Huéng dén gidi
a) 2,2,4,4-tetramethylbutane
b) 4-ethyl-4-methylheptane
¢) 2,8-dimethylnonane
d) 6-isobutyl-7-tert-butyl-9-ethyl-2-methyl-4-isopropylundecane
Ciu 4: Viét cong thire cdu tao ctia cac hop chit sau
a) Neohexane b) 2,3— dibromo—2,3—dimethylbutane
¢) 2-Bromo—3—isopropylheptane d) 2—Chloro—2,3—dimethylpentane
e) 6,6—di(1,1-dimethylpropyl)-2—methyldecane
f) 7—(1,2—dimethylpentyl)-5—isopropyltridecane
Huéng din gidi
a) (CH;3);CCH,CH;
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b) (CH3)2CBI" — CBV(CH3)2
¢)
CH, ~ CHBr — GH - CH, ~ CH,
CH(CH,),

d) (CH;),CCI-CH(CH;)-CH,-CH>-CH
e) ?(CH3)2 — CH, - CH,

CH3—CH—CHZ—CHz—CHz—C|—CH2—CH2—CH2—CH3

CH, C(CH,),— CH, — CH,

P CH3—CHZ—CHz—CHz—(‘?H—CHZ—C'H—CHZ—CHz—CHz—CHz—CHZ—CH3
CH, CH(CH,) — CH(CH,) — CH, — CH, — CH,

DANG 2: VIET PHUONG TRiINH HOA HQC CUA CAC PHAN UNG
Cau 1.
a) Cho methane phan mg véi khi Chlorine (ti 16 mol 1:1, ¢6 chiéu sang), san phdm thu dugc c6 mot luong
nho ethane. Tai sao?
b) Cho hydrocarbon B mach hd, ¢6 cong thirc phan tir 1a C;Hy,. Viét cong thirc cau tao cua B (biét B ¢6 4
ddng phan hinh hoc). Viét cac dang ddong phan hinh hoc dé.
Huéng dén gidi
a) Phan iing chlorine héa methane xdy ra theo co ché goc - diy chuyén
Buoc 1: Khoi mao
cl-ci —— CI' 4+ CI’
BuGce 2: Phdt trién ddy chuyén

CHs;-H + CI° — "CH

*CH

3+ HCI

3 + CI-Cl — CH;Cl + CI
CHs-H + CI" — .
BuGe 3: Pt ddy chuyén

a4 'S,

CH CH; _| CH.CH,
b) Céng thire cdu tao ciia B la:
Truong hop 1

3+

CH;—CH=C—CH=CH—CH; (3-metylhexa-2,4-dicn)

CH,
Truong hop 2
CH;-CH=CH-CH=CH-CH>-CH;
CH, /CH3 H3C\ /CH3 H\ /CH3 H\ /CH3

/C=C\ B /CH3 /C=C\ B /H /C=C\ B /CH3 /C=C\ B /H
H /C—C\ H /C—C\ CH; /C—C\ CH; /C—C\
H H CH; H H H CH;
Cis-cis cis-trans trans-cis trans-trans
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Cau 2.

a) Hydrocarbon M mach hé, ¢ ciu tric d6i xtmg va c6 cong thire phan tir C,H,. Biét M c6 tdi da 3 lién két
7, ¢6 kha ning lam mat mau dung dich bromine nhung khong tao két tiia khi tac dung véi dung dich
AgNOs/NHs. Viét cac cong thirc cdu tao c6 thé co cua M.

b) X 13 mot hydrocarbon c6 phan tir khdi nho nhat, 1a thanh phan chinh caa khi
bun ao, khi thién nhién. Y va Z 13 2 hydrocarbon mach hd déu c6 cong thirc phan tir chung 1a (CH),. Tir X,
Y, Z thuc hién cic chuyén hoa dé diéu ché cao su Buna theo so dd sau:

X —=>Y - Z ->T— Cao su Buna
Hay viét cac phuong trinh hoa hoc dé hoan thanh so dd trén.
¢) Mot loai xdng co chira 4 alkane v6i thanh phan vé sé mol nhu sau: 15% heptane, 40% octane, 25%
nonane va 20% decane. Mgt xe may chay 100 km thi tiéu thu hét 2,42 kg loai xang noi trén. Tinh thé tich
khi carbonic va nhiét lugng thai ra méi trudng, biét nhiét 6t chay cua xing 1a 5337,8 kJ/mol, ning luong
giai phong ra c6 80% chuyén thanh co ning con 20% thai ra moi truong, cac thé tich khi do & 27,3°C va 1
atm, cac phan rng xdy ra hoan toan.
Huéng din gidi
a) Truong hop 1: C;Hs — Co Ir — CH;-CH=CH-CH;
Truong hop 2: C/Hs — Co 2n — CH,=CH-CH=CH, ; CH;-C=C-CH;
Truong hop 3: C;H; — Co 3t — CH,=C=C=CH;
b) 2CH,— = CH=CH + 3H,
2CH=CH —"" CH,=CH-C=CH

Pd/PRCO,, £

CH,=CH-C=CH + H, CH,=CH-CH=CH;

cnc—ci—ey ACH,-CH=CH-CH, }1

nCH

)

}{Eé;] ¢ == CHH?'?- 2
A-0157-0,48:0259+0,210-85
— CTPT:C,.H,

=Ny, = 222200 - 20 mo

n, =85.20=170 mo
V., =170.0,082.(273- 27,3 = 4186,182 it

_ Ve
| Nhiek thafira moéirooag = 20.5337,8.20% = 21351, 2 k)

Céu 3. Hon hop ran gébm CaC, va ALC; (ti 16 mol 1: 2). Tién hanh thi nghiém cho lwong nuéc du vao hdn
hop ran nhu hinh vé:
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a) Viét phuong trinh hoa hoc xay ra trong thi nghiém trén.

b) Néu phuong phap tach riéng biét cac chat trong hdn hop khi X.

¢) Néu thay nudc trong phéu nho giot bang dung dich HCI du thi hién twong trong binh cau c6 gi thay ddi
khong? Giai thich bang phuong trinh hoa hoc.

Huéng din gidi

a. Phuwong trinh phan ung xay ra:

CaC; + 2H,0 — Ca(OH); + C;H..

Al,Cs + 12H,O — 4A4l(OH); + 3CH,.

CH, + 2Br; — C,H>Br

Ca(OH); + 24l(OH); — Ca(AlO.); + 4H,0O

b. Bé tach riéng hon hop khi X (gom CH, va CoH,), thiee hién theo so do sau:

_ fAe.c b s H,
i, [ Ag.C. A

J Y AT :.'
€.t |

\CH

c. Néu thay nwéc & phéu nhé giot bang dung dich HCI du:
- Khi diing nude, & trong binh cau con chdt khong tan Al(OH);
- Khi dimg dung dich HCI du, thi thu dwoc dung dich dong nhdt trong binh cau.
Giai thich:
+ Khi dung nuoc:
CaC; + 2H,0O — Ca(OH); + C-H..

1 mol 1 mol
Al,C; + 12H,0 — 4A41(OH); + 3CH,.

2 mol 8 mol
Ca(OH); + 2AI(OH); — Ca(A4l0;), + 4H-0

1 2 mol

Con lai AI(OH); khong tan.
+ Khi dung dung dich HCI du: AI(OH); bi hoa tan
AI(OH); + 3HCI — AICI; + 3H,0O
CAu 4. Xac dinh cac chit hiru co A, B, D, E, F va hoan thanh cac phuong trinh héa hoc theo so dd phéan Gng

sau (moi miii tén ung voi mot phuwong trinh hoa hoc), biét dung dich E 1am quy tim chuyén dé.
(1 (2) (3) (4) (5) (6)

CH4 > A B D E F CH4

Huéng din gidi
Cdc chat: A la CHo; B la C-Hy;
D la CH;CHO hodc C-HsOH  E la CH;COOH;  F la CH;COONa.

1503, Ipm 15 honkanh

()  2CH, > CH, + 3 H,

(2) CzHg + Hgll—\} C2H4

woct ot

3)  2CH, + 0, ——"—> 2CH,CHO
®oct ot
HOdC C2H4 + HzO —}C2H5OH
Koot ot
(4)  2CH,CHO + O, — > 2CH,;COOH

(5)  CH;COOH + NaOH— CH;COONa + H0

Cat 1

(6) CH;COONa + NaOH R CH,; + Na,CO;
Céu 5. Cho so dd chuyén hoéa giira cic chat sau:

® O

E CszOz

uigeli.xyz Trang 13



uigeli.xyz

1 2 N 4
A (Chtra C, H, O, Na) —*—> B —2— s p 2>

C D

®

C2H602

L [N
F G ? Cao su buna

Xéc dinh cong thirc clu tao cia A, B, C, D, E, F, G va viét phuong trinh hoa hoc hoan thanh so do phan
(g, ghi rd diéu kién phan ung néu co.
Biét phan tram khdi lugng cac nguyén té trong chit A 1a 29,27%C; 3,66%H; 39,02%0; con lai 1a nguyén t6

Na.
Huwéng din gidi
CTPT A la C.H,0-Na,
29,27 39,02 28,05
XiviZil=— L300 ; =2:3:2:1
12 6 23 => CTDGN C;H;0;Na

Céng thirc A phit hop day chuyén héa la CH;COONa

Caot

(1) CH;COONa + NaOH—"— c11,T + Na,CO,
(B)

lan0e

(2) 2CH, — 1w > CH=CH ; 3g,
€

P b0,

3) CH=CH 4y, 7 7 CH,=CH, (D)

(4) 3CH,=CH, + 2KMnO, + 4H,0 — 3C.H,(OH); +2MnO>¥ + 2KOH
(C:H,0.)

. . WH O Cud] . .
(5) oCH=CH —+ 7 CH,=CH-C=CH (F)
Pd/ Phi0),
(6) CH,=CH-C=CH + p, " CH,=CH-CH=CH, (G)
xt.t”
(7) nCH,=CH-CH=CH, P —(—CH-CH=CH-CH>)—,
Cao su buna

8) CH=CH 4 7p;, > CHBrCHBr (E)

il
L

(9) CHBr—CHBr> + 4NaOH —° O=CH-CH=0 + 4NaBr + 2H,0
( C:H. 202)
DANG 3: BAI TOAN TONG HQP
Céu 1: Cho phan tmg: C;He (k) + 3,50,(k) — 2CO,(k) + 3H,O (1) (1)
Duya vio 2 bang s6 liéu sau:
Chat C2He (k) 0, (k) CO: (k) H,0 (1)
0 - 84,7 0 -394 - 285,8
AHS (17 mol )
Lién két C-H C-C 0=0 C=0 H-O
Ey (kJ.mol™) 413,82 | 326,04 | 49324 | 70224 | 459,80
Nhiét hoa hoi cua nudce 1a 44 kJ.mol™!

Hay tinh hiéu ung nhiét cua phan tng (1) theo 2 céach.
Huéng din gidi
Apg0 0 argl 0
A, Hig— 5 Msco.k) 58,00 i“HL[t_':]]r..k]_j» s8H0, %)

A, Ho= 2(-394) + 3(-285,8) — (-84,7) — 3,5.0 = —1560,7 (kJ)
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Mdl‘ kth Ang% = 6EC_H + EC_C + 3,5Eo:0 — 4Eczo — 6E0_H — 3AHhh

A, Hy= 6(413,82) + 326,04 + 3,5(493,24) — 4(702,24) — 6(459,8) — 3(44) = —1164,46 (kJ)

Cau 2. D6t chay hoan toan hydrocarbon R, thu dugc ti 18 s mol H,O va CO, twong tng bang 1,125.

a) Xac dinh cong thirc phan tir ciia R.
b)R, la déng phan cta R, khi tac dung véi Cl,, diéu kién thich hop, ti 1€ mol 1:1 thi thu dugc mot dan xuét
monochloro duy nhit (R,). Viét CTCT R, va viét phuong trinh phan tmg x4y ra.
Huwéng din gidi

nH,0/nCO, = 1,125 > I nén hydrocarbon do la alkane cé6 CTPT: C,H,, ., (n > 1) (n+1)/n = 1,125 — n=8.
Alkane do la CsH 5 (R)
R phan img véi Cl, cho mét dan xudt monochloro duy nhat nén R ¢6 cdu tao CH—~C(CH,) —~C(CH,;) —CH, :
2,2,3,3- tetramethylbutane

CH~—C(CH,;),—C(CH;),—CH; + Cl, - CH;—C(CH;) —C(CH;),—CH,CIl + HCI

Céu 3: Khi gas chira chu yéu cac thanh phan chinh: Propane (CsHs), butane (C4Hjo) va mot sb thanh phan
khéc. Dé tao mui cho gas nha san xuét da pha tron thém chét tao mui dic trung nhu methanethiol (CH;SH),
c6 mui gidng toi, hanh tdy. Thanh phan khi gas, ti 1& hoa tron phd bién cua propane : butane theo thir tu
30 :70 dén 50 : 50.

a)Muc dich ctia viéc pha tron thém chat tao mui dic trung vao khi gas 1a gi?
b) Cho phuong trinh nhi¢t hoa hoc sau

0 Q
C3Hy(g) + 50:(g) ——3COx(g) +4H,0(z) “Hme— 2220 ks

13
CHi(g)+ 2 Os(g) — —4COx(g) + SH.0(2) — 2874 kJ
Tinh luwong nhiét toa ra khi dt chay hoan toan 1 binh gas 12 kg vdi ti 18 thé tich cua propane : butane 13 30 :
70 (thanh phan khac khong déng ké) ¢ diéu kién chuan.
¢) Gia sir mot ho gia dinh can 6 000kJ nhiét mdi ngdy, sau bao nhiéu ngay s& st dung hét 1 binh gas (v6i
hiéu suat hap thy nhiét khoang 60%).

0
AHY,

Str dung gas trong ho gia dinh

Huéng dén gidi
a) Muc dich cia viéc pha tron thém chat tao miii ddc trung vao khi gas dé giiip phdt hién gas khi xay ra s
o 1o ri.
b)
m
M, 12.03=36kg=> “Mw=]2-36=84kg

0
AHS,

n
M= (3,6.10°): 44 = 81,8181 mol => =-2220.81,8181= 181 636,36 kJ
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Ne o — 5. 59— o AHL _
o= (8,4.10°): 58 = 144,8275 mol => v 28 =_2874. 144,8275 = 416 234,48 kJ
T(fng nang luong thu dwoc : 181 636,36 +416 234,48 = 597 870,595 kJ
597 870,595
6000
S6 ngay sir dung hét binh gas = 60  =5979~60 (ngay)
Cau 4:
Mot loai etxdng c chira 4 alkane v&i thanh phan sé mol nhu sau: heptane (10%), octane (50%), nonane
(30%) va decane (10%).
a) Khi dung loai etxing nay dé chay dong co 6t va motd can tron 1an hoi etxang va khong khi theo ti 18
thé tich nhu thé nao dé phan ung chay xay ra vira hét.
b) Mot xe may chay 100 km tiéu thu hét 1,5 kg etxing ndi trén. Tinh xem khi chay 100 km, chiéc xe may
d6 da tiéu thu bao nhiéu lit oxygen cua khong khi, thai ra bao nhiéu lit khi CO,, thai ra khi quyén mot
luong nhiét bang bao nhiéu?
Gia thiét nang luong giai phong khi dbt chay nhién liéu c6 80% chuyén thanh co ning, con lai chuyén
thanh nhiét tod ra moi truong. Thé tich khi do & 27,3°C va latm
Huéng din gidi
a)l mol etxang co.: 0,1 mol C;H s, 0,5 mol CsH,s; 0,3 mol CoHy; 0,1 mol CoH>s.
Dat cong thirc phan tur trung binh cua etxang la CHH2F1+2
N=0,1x7+05x8+0,3x9+0,1x10=84
M =14n+2=119,6(g/mol )

Phan tng chdy (nd) cia hoi etxdng:

3n+1 - =
C-H,-, +[TJ02 —nC0, +(n+1)H,0

n

Thé tich O, can dé dot chay 1 lit hoi etxing la:
n+1 4+1
3+l 3x84+1 139
2 2 (lit)
Thé tich khéng khi: 5 x 13,1 = 65,5

Vex"ng_ 1
Vy, 655

Ti 1é thé tich:

00 _ 15 542 (o)

b) S6 mol etxang trong 1500 g etxang: 119,6

n

3n+1 - =
CH, ., {TJOZ —nCO, +(n+1)H,0

3x84+1

Pé dot chay 1 mol etxdng can sé mol O, la: 2
S6 mol CO; tao thanh khi dét chdy 1 mol etxdng la 8,4 mol. Khi dot chay 1,5 kg etxdng can sé mol O,
tieu thu la:

~131(nol)

12,542 x 13,1 = 164,3 (mol)
Thé tich O tiéu thu tai T = 27,3 + 273 = 300,3K va latm la:

No. xRxT  164,3x 0,08205x 300,3 048
= 2 = ! ! 4 = 3
2 p 1 L

Vo

uigeli.xyz Trang 16



uigeli.xyz

S6 mol CO> tao thanh: 12,542 x 8,4 = 105,35 mol.
Thé tich CO; thdi ra:

Veo, = 105,35x 0, 018205>< 300,3 _ 2505, 78

(lir)
Nhiét tao thanh khi dét chdy 1,5 kg etxang:

12,542 x 5337,8 = 66946,69 kJ
Luwong nhiét thdi ra khi quyén:
0,2 x 66946,69 = 13389,34 kJ
Cau 5. Hon hop khi A gdm methane va hop chét X . Ty khdi ctia X so véi hydrogen nho thua 22. Dbt chay
hoan toan V lit A thu duoc san pham gom CO, va H,O. Cho san pham chay hap thu hét vao dung dich
Ba(OH),du thiy tao thanh 70,92 gam két tua. Xac dinh cong thirc phén tir, viét cong thirc ciu tao cua X.
Biét V lit A c6 thé tich dung bang thé tich ctia 11,52 gam khi O, do trong cung diéu kién.

Huéng din gidi

11,52
f :”.. =

= []_Ef‘unu."
17

Mooy = 70,92 =0, 30minl

' 197

CO; + Ba(OH), — BaCO; + H.O

0,36 < 0,36 mol
neo: = 0,36 => 56 C »=0,36/0,36 =1 => X ¢6 IC
= Xcodang: CH,O,, (m>0)=>12+n+16m<44=>m<2
+ Néu m =0 => X: CH, (logi)

+ Néu m = 1=> n= 0 hodc 2 hodc 4.

L CO=>CTCT: 20

H
= CH:0 == CTCT:H—C=0

H
e I
w CHiO ==CTCT: H—(C—0—H

H

Céu 6. D6t chay hét m gam mot hydrocarbon X can vira dii 2,688 lit O, (dktc). Pé phan tmg hét véi luong
CO; sinh ra can it nhat 100 ml dung dich NaOH 0,75M.

Cho X tac dung véi Cl, (anh sang, ty 16 mol 1:1) thu duoc 4 san pham monochloro va phan tram khéi luong
tuong Umg la: A (30%), B (15%), C (33%), D (22%).

a) Viét cong thirc cdu tao va goi tén thay thé A, B, C, D.

b) San pham nao d& hinh thanh nhat. Vi sao? Viét co ché phan g tao san pham do.

¢) So sanh kha nang thé twong d6i ciia nguyén tir hydrogen & carbon béc 1, 2, 3 boi chlorine cia X.

Huéng dén gidi

a.

Moy =M., = 0,073mol

My =2n, —n.,, b=20012-0,075)=009mol
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n, , =n., ==X (ankan).

Mo _ . o .
”.'.' = .li'...l o H:._. =1, 0] 5 J_i‘.lr;.":'.‘:« = — =>==CTFT X r(. _‘.Ir.l'r]
..

Trong 3 dong phdn cia CsH, chi ¢é (CHs),CH-CH,-CH; théa man khi tic dung clo sinh 4 san pham
monoclo.

Vay CTCT, tén goi cua cac san phcfm A, B, C D:

A la CH,CI-CH(CH;)-CH,CH;. 1-chloro-2-methylbutane.

B la (CH;),CH-CH>-CH,CI: I-chloro-3-methylbutane.

C la (CH;),CH-CHCI-CH; : 2-chloro-3-methylbutane.

D la (CH;),CCI-CH>-CHj3: 2-chloro-2-methylbutane.

b. (CH;),CCI-CH,-CH;: 2-chloro-2-methylbutane la san pham dé hinh thanh nhdt, do goc tw do (CH;),C'-
CH,>-CH; béc ba bén nhat.

Co ché phan iimg:

Khoi mao:

Cl, ——=— 2

Phat trién mach:

(CH,),CH ~CH,~CH, + CI' ——(CH.),C" ~CH,~ CH, +HCl

(CH.,),C —CH,-CH, +Cl, ——(CH, ), CCl = CH, - CH, + Cl

Tdt mach:
(CH.),C' —CH,-CH, +CI'——(CH. ), CCl - CH, - CH,
2(CH,),C —CH, -~ CH, ——CH CH,-(CH,) ,C— C(CH ), -~ CH, - CH,
1(‘|‘I —i(.‘IJ-\.
c. Goi téc dé phan ung thé ciia H ciia carbon bdc 1, bdc 2, bdc 3 lan leot 1d vy, v, vs.
Ta co ty lé:
45 33 22

9t 2iive= (30415)% 3 33% 1 22%= gy e = 1= 133144

Nghia la H bdc 2, bdc 3 ¢6 toc do thé Chlorine gdp H béc 1 1a 3,3 va 4,4 lan.

Ciu 7: D6t chay hoan toan mot hydrocarbon A, roi hap thy hét san pham chay vao binh dung Ca(OH),. Sau
thi nghiém thay khdi luong binh nuéc voi ting 26,24 gam. Loc thu dugc 20 gam két tia. Pun nude loc mot
thoi gian thu duge 10 gam két tia nira.

a) Tim cong thirc phan tir cia A.

b) Khi cho A phan tng vé6i Cl, & 300°C thu duoc 4 san pham dan xuat monochloro ctia A 1a ddng phén cua
nhau (phan mg xay ra hoan toan). Biét ti 1& kha nang phan mg ctia H & carbon bac I; bac II; bac III tuong
ung la 1; 3,3; 4,4.

Tinh phan trim khéi luong mdi san pham thé.

Huwéng din gidi
a.
COz + CG(OI‘I)Q_)CGCO3 + HzO (])
2CO; + Ca(OH), ™ Ca(HCO3); 2)
Ca(HCO,); ——> CaCO; +CO» +H.0 (3)
Tir (1), (2), (3)
v . oo 200 1D
2o ong, =n . (+2n  (3)=—+2x — =0.4(mol)

10 100
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20,24-0.4x44
n,,= =045 mol)
=> Is
n,, <n,, =>Ankan
o+ e oot O
Ta co
i) 0,4
= —n=>5
n+l 0,48

de A la C5H12

Theo dé CTCT ciia A la
CH, - qH— CH, -CH,

ClHy

CICH, - CH - CH, - CH (1)

CH 4
C‘I'i
CH,- ¢ -CH,-CH;(1)
CH .,
OH ., - C'lH -CHOI-COH (3
CH
CH, - CH - CH, ~CH, e |CH,- 0 —CH,-CcH,014)
H,y + Cl w7 CH 4
6.1
%(m),, = .100% = 30%
9.1+2.3,3+1.4,4
1.4,4
%(m),, = : 100% = 22%
9.1+2.3,3+1.4,4
2.3,3
%(m), = : .100% = 33%

9.1+2.3,3+1.4,4
%(m),,, = 100% — (30% + 22% +33%) = 15%
—-HET---

B. HYDROCARBON KHONG NO
Phian I: HE THONG LY THUYET CO BAN VA NANG CAO
I. KHAI NIEM, PONG PHAN, DANH PHAP

Hydrocarbon khéng no 1a nhimg hydrocarbon trong phan tir c6 chira lién két d6i, lién két ba ( goi chung 1a
lién két boi ) hodc dong thoi ca lién két doi va lién két ba.

ALKENE : C,H,, (n =2)

ALKYNE: C,Hz2 (n =2)

1.Khai | La cac hydrocarbon khong no, mach héd, c6 | La cac hydrocarbon khong no, mach ho, co
niém chtra mot lién két d6i C=C trong phan tir. chira mot lién két ba C=C trong phan tir.
Vi du: C,Ha, C3He, C4Hs,.. Vi du: C;H,, CsH4, C4Hs,..
2. - Pbng phén cau tao : - Pbng phén cau tao :
Pong | + Dong phan vi tri lién két boi (C4 tro di) + Dong phan vi tri lién két boi (C4 tro di).
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phan

+ Pong phan mach C: Tir C4 tro di + Pong phan mach C: Tir C5 tro di
- Pong phén hinh hoc (dphh) : co - Pong phan hinh hoc : khéng c6
*Tinh nhanh s dpct = 2"~ *+(n-2) Vi du 1: C,H; ¢6 2 dong phan alkyne

v6i (3<n<6) HC=C-CH,-CH,
Vidu 1: C;Hg c6 3 dp cAu tao; ké ludn dphh CH -C=C_-CH.
1a 4 i )
CH2=CH- CHz- CH3
CH; - CH = CH - CHj; (c6 dphh)
CHZZC—CH3

Vi du 2: CsHg c6 3 dong phan alkyne
HC=C-CH,CH,CH;
HC=C-CH(CH;)-CH;

CH;-C= C-CH,CH;

CHj;

Vi du 2: CsH,p ¢6 5 dp céu tao; ké luon dphh
la6

*Piéu ki¢n alkene c6 dong phan hinh hoc 1a mdi carbon mang n6i d6i phai noi véi 2 nguyén
tir hodc nhom nguyén tir khac nhau.

Alkene tong quat Piéu Kkién c6 dong phan hinh hoc
a . -a#bvac#d (ab,c,d: nguyén tir hoac nhom
\C_C/ nguyén tir)
~ L - (avachoac b vad co thé giong nhau)
b d

- Néu mach chinh & cing mét phia cua lién két doi, goi 13 dong phan cis.
- Néu mach chinh ¢ hai phia khac nhau cta lién két d6i, goi 1a dong phan trans.
Vi du: But-2-ene c6 dong phan hinh hoc.

mach chinh

d b

A0 o o J -
t =-139°C,t =4 t =—106°C,t =1°C

nc

cis - but-2-ene trans - but-2-ene
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3. Danh phap thay thé ciia Alkene, Alkyne
D::flh So6 chi vi tri tén mach chinh vi tri || ene
phap nhAnh - tén (Phan nen) lién (alkene)
(néu ¢6 nhanh) (tr C=4)
+ Luwu y khi goi tén alkene va alkyne
- Chon mach carbon dai nhat, c6 nhiéu nhanh nhat va c6 chira lién két boi lam mach chinh.
- Panh s6 sao cho nguyén tir carbon c6 lién két boi co chi sé nho nhat.
- Dung chir s6 (1,2,3,..) va gach ndi (-) dé chi vi tri lién két boi.
- Néu alkene hoac alkyne c6 nhéanh thi can thém vi tri nhanh va tén nhanh trudc tén cia
alkene va alkyne twong ung véi mach chinh.
TEN MOT SO ALKENE VA ALKYNE
S6 C | Cong thirc alkene Tén alkene Cong thirc alkyne | Tén alkyne
2 H,C=CH, ethene HC=CH ethyne
(ethylene) (acetylene)
3 H,C=CH-CH; propene HC=C - CH; propyne
(propylene)
4 CH,=CH- CH,-CH; but- 1 - ene HC=C-CH_-CH, | but-1-yne
CH;-CH = CH-CH; but - 2 - ene CH.-C=C-CH. but-2-yne
CH>,—C—CHj3 | methylpropene 0 ’
CHj;
5 CH,=CH-CH»- pent-1-ene HC=C- pent-1-yne
CH,CH; pent-2-ene CH>CH>CH3; pent-2-yne
CH;-CH=CH>- 2-methylbut-1-en | CH;-C= C- 3-methylbut-1-
CH,CH; CH-CHjs yne
CH.=C—H:-CH; HC=C-CH(CH5)-
CH; 2-methylbut-2-en | CH;
CH3-C=CH-CH;
I 3-methylbut-1-en
CH;
CH,=CH—CH—CH;
Hj
II. PAC PIEM CAU TAO ETHYLENE VA ACETYLENE
ETHYLENE ACETYLENE
- Céc nguyén tir trong C,H, déu thudc mot mit | - Cac nguyén tir trong C,H, déu nam trén mot
phang. duong thang, goc lién két £ CCH = 180°.
-Liénkétdoi C=Cgom lovalm. - Lién két d6i C=C gdm 10 va 2 .
H 1213 H 106,00 pm
-
C=cC 108.7 pm H—{=(C—H
e -
H 133.9pmH 120,3 pm
(& »
Q@ 9 W
o .
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Mo hinh dang rong M5 hinh dang dic Mo hinh dang rong M5 hinh dang dic

III. TINH CHAT VAT Li
- Nhiét d6 so6i, nong chay cua alkene va alkyne gan gidng alkane nhung thap hon alkane cting s6 C.
- Nhiét d6 s6i, nong chay cua alkene va alkyne ting dan theo sé C do ting khéi luong phan tir va luc tuong
tac van der Waals.
- Khong mui nhe hon nudc, rit it hodc khong tan trong nudc, tan trong dung méi khong phan cuc nhu:
chloroform, diethyl ether,...
- O diéu kién thuong alkene va alkyne ¢ s6 C
+ Cs- C4: trang thai khi (trir but-2-yne).
+ Cs-Cy7: trang thai long.
+ C5 trd 18n: trang thai ran.
IV. TINH CHAT HOA HQC CUA ALKENE VA ALKYNE

Lién két7kém bén dé phan ing => trung tam
phan ing cua alkene va alkyne ¢ lién két boi

\ 17 / 27

C—C C C

/ lo \ L

lo
TCHH ALKENE | ALKYNE
1. Phan | Alkene va alkyne cong dugc: hydrogen (H>); halogen (chlorine: Cl,, bromine : Br,);
ung hydrogen halide HX, X = Cl1,Br,I); nudc (hydrate hoa).
cong

a.Cong | Dung mot trong cac chat xuc tac: Ni,Pd, | - Dung xtic tac: Ni => tao alkane

hydroge | Pt, dun nong, ap suat cezo. CH, , +2H, Nithp CH,,
’;hy droge Af;Z:l ' HEM};L% Allome ” Alkane
n hoa) CH= CH+2H, M2, CH -CH,
CH,=CH, +H :'L’ CH,-CH, - Dung xuc tac: Lindlar => tao alkene
CH, , +H, ‘™=t ,CH,_
Alkyne Alkene
CH= CH -|—H?—r“"""""":' CH,=CH,
P/s:  Lindlar = Pd, CaCOs/BaSO;

Pb(CH;COO),/quinoline (chat 16ng khong mau
c6 cong thue CoH7N) do nha bac hoc Herbert
Lindlar tim ra

b.Céng | Alkene lam mat mau dung dich bromine | Alkyne lam mat mau dung dich bromine

halogen | CH_ =CH, +Br,—— CH,Br-CH,Br | CH= CH+Br,——CHBr=CHBr

(halogen ) ()
héa) 1,2-dibromoethene
CHBr =CHBr +Br, —— Br.CH - CHBr, 2)

1,1,2,2-tetrabromoethane
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CH= CH+2Br,—— Br.CH- CHBr

)
c.Cong | CH,=CH, +HBr——CH,-CH,Br | CH= CH+HBr——CH, =CHBr
hy dr?ge bromoethane bromoethene
n halide —» CH;—CHBr—CH;
_ ! CH, =CHBr +HBr——CH. - CHBr,
CHy—CH—CH, -HBr_{ -romopropanc ) . )
- ' | (sah phainchinh) 1,1-dibromoethane
T CHBeCH-CH; | CH- CH 4+-2HBr—2, CH, - CHBr,
I-bromopropanc _ E_'B;'—['I L
(S0 prampii HC=C—CH 11 f.“'ll—h f-EI—I:ﬂ_t'uclmmput'npn:n::
TR (sah phanchinh)
'—= CHBr=CH-CHj;
I -bromopropene
(sa phan phi
—~ CH;—CBr,-CH;
HC = C—CHL - IIIBt'i'f 2,2-dibromopropane
) ! \ (safi phadnchinh)
= HBr—-CHa-CHj
1. 1-dibromopropane
(sa phaén phui)
d.Phan | Alkene + H,O => tao alcohol -Alkyne chi tac dung v6i H,O theo ti I¢ mol 1:1
ung CH,=CH.+H.0 H.Po. CH.-CH.OH va chi c6 acetylene + H,O tao aldehyde, céc
cén’g **Q-uy t-z"lc Markovnikov: JPhén- ung alkyne con lai tao kejc.one_:. .
MOC | cong mot tic nhan khong déi ximg HX | CH=CH+H_ 0" [CH_=CH-OH]
(hydrate | | HBr, HCI, HOH,. vao lién két boi, | —» CH.-CH=0 vinyl alcohol
hoa) nguyén tir hydrogen s& uu tién cong vao etrua;ual
nguyén tir carbon c6 nhiéu hydrogen hon . .
va X s& cong vao nguyén tir carbon co it | CHi—C=CH « H:0 fg” HyS04. 0 CH;~C=CH,
hydrogen hon. [ dII J
=> P/s: ’ o ('II_;—?I'—['I I3 propen - 2 - ol
- Alkene, alkyne khong do6i xung 0
laAlkene, alkyne c¢6 2C khong no khong dimethyl ketone i
ciing béc. Khi viét phuong trinh hoa hoc thi viét :
- Cach nhé quy tic Markovnikov: CH=CH+H ?GL CH,-CH=0
Alkene, alkyne + HX => thi X vao C - He? HL50, 7
khong no bac cao 1am san pham chinh. CH=C-CH,#,0—————-— CH,COCH,
2 2. Phin ung trung hop alkene 1a qué | 2. Phan ing cua alk-1-yne voi AgNO3;/NH;

trinh cong hop lién tiép nhiéu phan tir
alkene gidng nhau hodc tuong ty nhau
(goi 12 monomer) tao thanh phan tir co
phan tir khdi 16n ( goi 1a polymer).

. _ t", xt, P
n CHy=CHy—— = fc-u;-c-u;ﬁ]

ethylene ]
polyethylene (PE)

Céc alkyne c6 lién két ba & diu mach c6 kha
nang tham gia phan ung vé1 dung dich AgNO;
trong NH; tao két tia. Phdn ting nay ding
nhén biét alkyne diu mach.

- Chi actylene thé 2 H béi 2 Ag

HC = CH+2AgNO, —» AgC = CAgl +2NH ,NO,

(két tha vang)

uigeli.xyz
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0y
n CH>=CH —[1-
| T

CH—C H—1—

c Hs
polypropylene (PP)

CH;
propylene

n : hé sd trung hop.

HC=CH + 2[Ag(NH.).JOH — AgC=CAg! #NH +2H.,0
i zmrminesilver (1) hydroxide

(T huoe thalrollens)
- Cac alk-1-yne khac thé 1 H béi 1 Ag
RC=CH+AgNO, —» RC=CAg | +NH NO,
RC=CH + [AgINH.).JOH —RC=CAgl +2NH,+H.,0

silver acetylide

3. Phan
ung oxi
hoa

a) Oxi héa khéng hoan toan = mat mau

thuée tim KMnO, (potassium
permanganate)

3CH,=CH,+2KMnO4+4H,0 —

3HO-CH,CH,-OH+2MnO, ¥ +2KOH
ethylene glycol

a) Oxi héa khéng hoan toan = mat mau thuoc

tim KMnOy (potassium permanganate)

3 HC =CH 8k Mn0, > 3KOOC-COOK +
2KOH + 8MnO, ¥ +2H,0

b)Phan ung oxi hoa hoan toan = phan

ing chay => téa nhiéu nhiét.
In _ L

f—0y —= 0,
52 2

C2Hi(2)+30:(g) —— 2C0x(g)+2H:0(g)
A HY

C,Ha, cnH,0

b)Phan wng oxi hoa hoan toan = phan ung
chdy => téa nhiéu nhiét.
_ in _lDE l

~

20 Hy(g)+50, — > 4COs(g) +2H,0(g)
AHY

CpHap 2 »nCOy +in—1H,0

uigeli.xyz

28=-1411kJ 28=-2602kJ
.PIEU CHE
ALKENE ALKYNE
1.Trong | Dehydrate ethanol => ethylene C,H4 Calcium carbide + H,O => Acetylene C,H»
phogg thi CaH-O1] 50t oy« HyO Caly + Ha — O3y + CafOH) 5
nghiém T ) -
2.Trong - Alkene C2-C4 duoc diéu ché béng Nhiét phan methane & 1500 °C , lam lanh nhanh.
cong cach cracking alkane trong cac nha | | . 500 C Ll .
. i X 2CH, aHy + 3HA
nghiép. may loc dau. T -
Zedlite
CisHy  9°C " 2C,Hy+CsHg +CsHig
- Dehydrogen cac khi ddu mo (ethane,
propane va butane.
Dungdich
NaOH dac
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Pidu ché va thir tinh chit ciia ethylene trong phong thi nghiém

Dung dich
NaOH dac

Dicu ché va thir tinh chit ciia acetylene trong phong thi nghiém
VI. UNG DUNG
- Tong hop polymer nhu : polyethylene (PE), polypropylene (PP) => ly, cdc, ti nhua,...
- Ethylene, Acetylene kich thich hoa qua mau chin. Acetylene diéu khién qua trinh sinh mi cua cdy cao
su,...
- Téng hop cac polymer nhu : poly(vinyl alcohol), poly(vinyl acetate),..=> lam bao bi, keo dén, mang dém.
- Acetylene chay toa nhiéu nhiét => lam dén xi oxygen-acetylene dé han, cit kim loai.
- San xuat dugc pham
- Cong nghiép hoa chét : san xuét alcohol, aldehyde, ethylbebzene, cumene,...

Chat déo PE, PVC, ...

Nguyén lidu cho
cbng nghiép hoa hoc
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Pén xi 38 han, cét iim loai
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VAN DPE TONG KET

« Mach carbon, vi tri lién két boi.

Pong phin A .
» Alkene c6 thé c6 dong phan hinh hoc cis— & trans—,
¢ C, — C4 : Chét khi. ¢ Cs— Cy7 : Chit long. o Cy5 tré di : Chét
ran.

Tinh chat vat li

« Nhe hon nuéc, it tan trong nu6c nhung tan nhiéu trong dung méi hitu co.

« Nhiét d6 s6i va nhiét d6 nong chay tang dan khi s6 C ting dan.

+ Phan ung cong :

» Cong hydrogene » Cong halogene « Cong HX (X : Cl, Br, OH) theo quy tic
Markovnikov

Tinh chét héa hoc + Phan tng oxi hoa :
o Lam mat mau thudc tim KMnO, « Chay to6a nhiéu nhiét.

Phan g cua alkyne lién két = dau mach véi

Phén tmg trung hop : M Pol ,
an ung frung op - Aonomer = FOYMEr  jung dich AgNO/NH; tao két tila vang nhat.

« Téng hop polymer.
Ung dung « C;H, CH, 1am kich thich 1am chin tréi cay.

o C,H, dung trong han, cit kim loai.

e Crackyneg alkane A A . .
bicu ché C;H, tir CaC, & H,O hodc tir CHy,
» Téach nudce (dehydrate) alcohol.

Phan II: HE THONG BAI TAP THEO KIEN THUC LY THUYET CO PHAN DANG

DANG 1: NHIET PHAN UNG

1.1. Phuong phap — Cong thirc van dung

2x+0,5v : I
CH + — 0, —— xCO, +0.5vH.O

Q
A r H 298

A Hy, - lwong nhiét toa ra khi d6t chay 1 mol hydrocarbon.

—— Q=n, =AH,

1.2. Bai tap van dung

Caul: (SBT — KNTT) Tinh nhiét hinh thanh chuan ciia methane va propane. Biét nhiét chay chuan ctia
methane va propane lan lugt bang —890 kJ/mol va —2 216 kJ/mol; nhiét hinh thanh chuin cua
CO,(g) va H,O() lan lugt 1a —393,5 kJ/mol va —285,8 kJ/mol.
Gidi:
CHa(g) +20x(g) — COx(g) + 2H0(1)
AHL, =[AHL(CO)+2A H (HO)-AH (CH.) —— A H. (CH.)= =751 kl/mol
CsHs(g) +502(g) — > 3COx(g) +4H0())
AHL, =[3AH (CO 44 HL (HO)N=-A H.(CH,)
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Cau 3:

Cau 4:

Cau 5:
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—— A HL(CH,) = -107.7 kl/mol
(SBT — Canh Diéu) Khi d6t hoa 1ong (Liquified Petroleum Gas, viét tit 1a LPG) hay con duoc
goi 1a gas, 14 hdn hop khi cha yéu gém propane (CsHs) va butane (C4H,0) dd duoc hoa 1ong. Mot
loai gas dan dung chira khi hoa 10ng c6 ti 16 mol propane: butane 13 40: 60. Dbi chay 1 lit khi gas
nay (& 25 °C, 1 bar) thi toa ra mot lugng nhiét bang bao nhiéu? Biét khi d6t chay 1 mol mdi chat
propane va butane toa ra lugng nhiét tuong tng 2 220 kJ va 2 875 kJ.
Gidi:
Trong 1 lit khi gas c6 0,4 1it propane (0,0161 mol) va 0,6 lit butane (0,0242 mol).

Luogng nhiét toa ra twong ung: 0,0161x2 220 + 0,0242x2 875 = 105,317 klJ.
(SBT — Canh Diéu) Cho nhiét dt chay hoan toan 1 mol cic chét ethane, propane, butane va

pentane 1an luot 1a 1 570 kJ/mol; 2 220 kJ/mol; 2 875 kJ/mol va 3 536 kJ/mol. Khi dét chay hoan
toan 1 gam chit nao s& thu duge lugng nhiét 16n nhét?

A. Ethane. B. Propane. C. Pentane. D. Butane.

Giai:

Nhiét luong khi d6t chay 1 gam cac hydrocarbon lan luot 1a

L os0=5033K

Ethane: 30
]_; 2220=5045k]
Propane: H
_L/ 2875=4957k)
Butane: %
;/3 S36=49.11kJ
Pentane: -2

Vay ethane tda ra nhiéu nhiét lugng nhét.

(SBT — Canh Diéu) Nhiét d6t chay cia mot sd chat nhu sau: ethane: 1 570 kJ.mol™'; methane:
783 kJ.mol™'; acetylene: 1 300 kJ.mol™'. Vi sao trong han, cit kim loai, nguoi ta ding acetylene
dugc diéu ché tir caleium carbide CaC, (thanh phan chinh cta dat dén) ma khong dung ethane?
Giai:

Dung acetylene thuédn loi vé ki thuat, do dugc didu ché truc tiép tir chét rén (CaC,) ma viéc bao
quan chét rin (dat dén) d& dang, it ton dién tich. Néu dung truc tiép cac chit khi (vi dy khi
ethylene hoic acetylene) s& gip kho khin do can ding binh nén khi dung tich 16n. Vi du: 1 kg dét
dén (kich thu6c bing nim tay) chira 80% calcium carbide c6 (800 gam CaC,) c6 thé sinh ra 12,5
mol khi acetylene v&i thé tich 310 lit khi ¢ diéu kién chuén.

(SBT — CTST) Khi d6t chay 1 mol propane toa ra lugng nhiét 1a 2 220 kJ. Bé dun néng 1 gam

nudc ting thém 1 °C can cung cip nhiét lugng 14 4,2 J. Tinh khdi lugng propane can ding dé dun
1 L nudc tir 25 °C 1én 100 °C. Cho biét 75% nhiét lugng toa ra khi ddt chay propane ding dé nang
nhiét d6 ctia nude. Khdi lwong riéng cta nude 1a 1 g/mL.

Gidi:

Nhiét lugng can cung cap dé dun 1 L nude tir 25 °C 1én 100 °C:

Q=1000x(100 —25)x4,2 =315 kJ
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Cau 7:

Cau 8:
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313 2
’ ‘ 9 Ny =zo= = —— (mol)
S6 mol cua propane can dung dé dun 1 L nudc tir 25 °C 1én 100 °C: 22200 148

Khdi lwong propane can ding dé dun 1 L nude tir 25 °C 1én 100 °C (v6i hi¢u suét dot chay

m,, = —=ddx—
propane 1a 75%): [45 75
(Pé MH - 2023) Binh “ga” loai 12 can sir dung trong ho gia dinh Y ¢6 chita 12 kg khi héa 1ong

= 5,32 gam

(LPG) gdm propane va butane véi ti 1& mol tuong tmg 14 2: 3. Khi dwoc dot chay hoan toan, 1 mol
propane tdéa ra lugng nhiét 1a 2220 kJ va 1 mol butane toa ra luong nhiét 1a 2850 kJ. Trung binh,
luong nhiét tiéu thu tir' dot khi “ga” cua ho gia dinh Y 14 10.000 kl/ngay va hiéu suét sir dung
nhiét 1a 67,3%. Sau bao nhiéu ngay ho gia dinh Y st dung hét binh ga trén?

A. 30 ngay. B. 60 ngay. C. 40 ngay. D. 20 ngay.
Chon C

n., =2xin., =3 — R, 440+ 38.3x = 12000 —— x =435,8013 mol
—— ) L = (22220 + 3X.2850).07.3% = 400409 K

— S6 ngay sir dung: (400409/10000) = 40 ngay
(Lién truomg Nghé An lan 2 — 2023) Khi biogas (gia thiét chi chira CH,) va khi gas (chtra 40%
C;Hs va 60% C,Hyo vé thé tich) dugc dung phé bién lam nhién liéu va dun nau. Nhiét lugng toa ra

khi @6t chay hoan toan 1 mol cac chit nhu bang sau:

Chat CH, C;Hg C.Hjo

Nhiét toa ra (kJ) 890 2220 2850

Néu nhu cau vé€ nang luong khong doi, hi¢u suat st dung cac loai nhién li¢u nhu nhau, khi dung

khi biogas d¢é thay thé khi gas dé 1am nhién lidu d6t chay thi lugng khi CO, thai ra méi truong sé

A. giam 18,9%. B. tang 18,0%. C. tang 23,3%. D. giam 23,3%.
Chon A

Goi lwong nhiét dé cung cip cho qua trinh dun niu 1a: Q

—— s, = (Q890) mol —— n ., ={Q/890) mo

n.,, =2xn.,, =3 5 2X.2220 4 3K.2850 = —— X =((/12990) mol

— D L.

= (T34 I = (302165 = (0VE00) = : : A
23+ 354 = (302105) = () ) = Cung mot lwong nhiét can cung cap,

lugng khi CO, thai ra khi dung biogas it hon so vdi gas.

C{302105)—(0)/590)

— ALO, = A00=1891%
o 32105

Xang sinh hoc E10 1a nhién liéu hdn hop giira (10% ethanol va 90% octane) vé khéi lugng, con c6
tén 1a gasohol. Hién nay c6 khoang 40 nudc trén thé gidi dang sir dung nhién liéu nay trong céac
dong co @6t trong cua xe hoi va phuong tién giao thong tai trong nhe. Biét rang nhiét luong chay

cta nhién liéu do & diéu kién tiéu chuin (25 °C, 100 kPa) dugc dua trong bang dudi day:

Nhién liéu Cong thirc Trang thai Nhiét lwgng chay (kJ.g™)
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Ethanol C,HsOH Long 29,6
Octane CsHig Long 47,9

Dé san sinh nang luong khoang 2396 MJ thi can dot chay hoan toan bao nhiéu tan xing E10 &

diéu kién tiéu chuan?

A. 5,0x107 tan. B. 5.2x107 tin. C.7.6x10° thn. D. 8.1x10° thn.
Chon B
L. = [].. % G : — [].L}.. :
Chon khoi lwong E10 1a x T M Ix gam: m, X gam
— 5 Q=10,1x.29,0 +09x.47.9=2390.10" —— x=52008 gam = 52T

Cau9: Mot miu khi gas X chira hdn hop propane va butane. Dot chay hoan toan 12 gam mau khi gas X
toa ra nhiét lugng 594 kJ. Biét rang, khi d6t chay hoan toan, 1 mol propane téa ra luong nhiét 1a

2220 kJ va 1 mol butane toa ra lwong nhiét 1a 2850 kJ. Ti 1 s6 mol ctia propan va butan trong X 1a

A 1:2. B.2:3. C.1: 1. D.3:2.
Chon A
Do =X [ e gy 4 S8y = 12 [%=0,075

=4 ' = o —— Xy =1:2
[n . =y [ 2200x + 2850y =394 |y=0.15 -

Cau 10: Mot binh gas sir dung trong ho gia dinh X ¢ chira 12 kg khi hoa long (LPG) gém propane va
butane véi ti 16 mol twong tmg 1a 2: 3. Khi d6t chay hoan toan, 1 mol propane téa ra lwong nhiét 1a
2220 kJ va 1 mol butane tdéa ra lugng nhiét 1a 2850 kJ. Trung binh, lugng nhiét tiéu thu tir ddt khi
gas cua ho gia dinh X 1a 10000 kJ/ngay va sau 45 ngay gia dinh X dung hét binh gas trén. Hiéu
suét sir dung nhiét ciia ho gia dinh X gin nhit véi gia tri nao sau day?
A. 62,5%. B. 75,6%. C. 70,8%. D. 67,3%.
Chon B

12 kp

no, =2xin, =3 —— 4425+ 58.3x = 12000 —— x = 45,8 mol

Luong nhiét sir dung sau 45 ngay: 10000.45 = 450000 kJ

—— HE = [45000/594942). 100 = 75.0%

DANG 2: LAP CONG THUC PHAN TU HYDROCARBON

2.1. Phuong phép — Cong thirc van dung

+ Buoc 1: Dat cong thirc phan tir: C(H,.
+ Bude 2: Thiét 1ap cong thirc don gian nhat (1ap ti 16 x : y).
Coo Mmoo temy,
X V= L ——=piqg
12 ]
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—> (Cong thic don gian nhét: C,H,
+ Buée 3: Mdi quan hé gitra cong thirc phan tir va cong thirc don gian nhét
CiHy = (CHg)

Khi biét phan tir khéi, xac dinh n, tir d6 suy ra cong thirc phén t.

2.2. Bai tap van dung

Cau 1:

(SBT — CTST) Phan tich thanh phan nguyén t5 ctia hop chat hitu co (X) thu duoc két qua %C va
%H (theo khdi lwong) lan luot 12 84,21% va 15,79%. Phan tir khéi ciia hop chat (X) nay duoc xac
dinh thong qua két qua phd khdi lugng nhu hinh bén dudi véi peak ion phan tir ¢6 gia tri m/z 16n

nhit.

100

Cuong dp fiwong déi (%)

%7071
6 6 37631
11

29
27
39
42
i ) 4
5 47 | Jaom a7 |® I
1 1 1 1
20 30 40

a) Xac dinh cong thure phan tir cua (X).

&5‘525354| 58
A

=4 3
rYy
&
x

f—
2

-]

H
@

m/z -

b) Néu khong c6 két qua phan tich phd khéi luong cia (X), trinh bay cach xac dinh cong thirc
phan tir ctia (X) dua trén nhimg dit kién em da biét.

Giai:

a) %C + %H = 100. bat CTPT X: C,H,
O "H 8421 15,79
21 12
— CTDGN X la: C;Hy — CTPT X: (C4Ho),

=49

Tirphé Ms: — > (412+9.) =114 — n=2

— CTPT X: CsHs
b) CTPT X: C4Hon

’ R . T < + 2 = 2
Vi hop chit: CH,0, ¥ 5 T2 e s aAn a0 = 2

+n=1 "7 CTPT X: C4Hj, (loai do H 18)

+n=2 — CTPT X: CsH,s (nhan)

(SBT — Canh Diéu) Mot sé hydrocarbon mach hd, dong phan cu tao cta nhau, trong phan tir co
phan trim khéi lugng carbon bang 85,714%. Trén pho khdi luong ciia mot trong cac chat trén c6
peak ion phén tir img voi gid tri m/z = 70. Viét cong thirc cau tao cia cac chét thoa mén cac dic
diém trén.

Gidi:

uigeli.xyz Trang 31




Cau 3:

Cau 4:

Cau 5:
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bat CTPT X: C.H,
S WO H O R5TI4 140280
— X V= ; = ; =1:2

121 12 1 -
— CTDGN X la: CH, — CTPT X: (CHy),

Tirphé Ms: — = (112+2110=70 —— n =5

CTPT XI C5H10

CTCT CsH,o: CH,=CHCH>CH,CH3; CH,=C(CH3)CH>CH3; CH,=CHCH(CH3)CHj3;
CH3;CH=CHCH,CH3s; CH;CH=C(CH3)CHs.

(SBT — Canh Diéu) Mot hydrocarbon X trong phan tir ¢ phan trim khdi lugng carbon bang
94,17%. Trén pho khdi lugng ciia X c6 peak ion phén tir Gmg voi gia tri m/z = 102, X ¢6 kha ning
tac dung dugc véi bromine khi c6 xtc tdc FeBr;. Xac dinh cong thirc ciu tao cua X.

Gidi:

bat CTPT X: C.H,

%C %H _ 94,117 5,883
121 12
— CTDGN X la: C;H; — CTPT X: (C4Hy),

=4:3

Tl‘IphéMS- M L 402+ 3. )n=102 ——» n=2

— CTPT X: CsHs
Vi X ¢6 kha nang phan Umg v61 bromine khi c6 xtc tac FeBr;, chung t6 phan tor X co6 vong
benzene. Vay cong thirc cdu tao phut hop véi X 1a: C{H;C=CH
(SBT — Canh Diéu) Mot hydrocarbon X mach hé trong phan tir ¢6 phan tram khdi lugng carbon
bang 85,714%. Trén pho khdi lwong ciia X c6 peak ion phan tir ing véi gia tri m/z = 42. Cong
thirc phu hop véi X 1a
& CHzZCHCH3 B. CH3CH2CH3 C. CH3CH3 D. CH=CH.
Giai:
bat CTPT X: C.H,
oo WO M H O sE T4 14250 |
—— XV = ; = : =1:2
' 121 12 I
> CTDGN X la: CH, > CTPT X: (CH),

Tupho Ms: ——— (112+2.)n=42 —— =3

— CTPT X: C;Hs (CH,=CHCH3)

(SBT — Céanh Diéu) Mot arene Y ¢6 phan trim khéi luong carbon bang 92,307%. Trén pho khbi
luong cia Y ¢6 peak ion phan tir img véi gia tri m/z = 104. Cong thirc c4u tao phan tir cia Y 1a

A. C{H;CH=CH.,. B. CH;CsH,CH;. C. CcH;C=CH. D. C¢H;C,Hs.

Giai:

Pit CTPT Y: C.H,
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"wC "H 02307 T.093
—— XV ; = ; =1:1
12 1 12 I
— CTPGN Y la: CH — CTPT Y: (CH),

Y= 04

(1LI2+ L1)n=104 — n==5

—— CTPT Y: CsH; (CsHsCH=CH,)
(SBT — CTST) Hai hop chit (A) va (B) déu c6 dang cong thirc 1a (CH,),. Phd MS cua hai hop

chit nay dugc cho trong hinh sau:

120 120

28 41
100 100

80 80 39

27

60 - 60

27
40 40

HO|

Cuwéng dp twong dii (%)
Cwong dp twong ddi (%)

38
20 1 20 m 7
2 1235 2"I % s 135155 29, zfsl 8 JE‘I “3a
0 2l 1 1 oll R pelly e | P 1 1
0 5 10 15 20 25 30 35 0 10 20 30 40
m/z m/z
Pho khoi lieong cua A Pho khoi luong cua B

Xéc dinh cong thirc phan tir ciia (A) va (B). Biét manh [M'] ctia chat (A) c¢6 cuong do twong d6i
16n nhat, manh [M*] cta chat (B) ¢6 gia tri m/z 16n nhat.

- Tir phd khéi lugng xac dinh duoc phan tir khdi cua A 1a: 28.

— S (1124 1.2)n=28 — n=2 — CTPTA: C,H,

- Ttr pho khdi luong xac dinh duoc phén tir khéi ciia B 1a: 42.

— s (1124 1.2kn=42 —» n=3 — CTPTB: CH,

(SGK — Canh Diéu) Két qua phén tich nguyén té cho thay trong hop chét Y, carbon chiém 85,7%
con hydrogen chiém 14,3% vé khdi luong.
a) Y 1a hydrocarbon hay dan xuat cta hydrocarbon?
b) Xéc dinh cong thirc don gian nhat ctia Y.
¢) Biét Y ¢ phén tir khéi 1a 56, x4c dinh cong thirc phan tir cia Y.
Gidi:
a) Vi 85,7% + 14,3% = 100% — Y chi c6 nguyén t6 carbon va hydrogen (Y 13 hydrocarbon).
b) bat CTPT Y: C.H,
“C "H _ 85,7 14.3 .

—— NV ; ; =1:2

12 1 12 1
— CTBGNY la: CH, — CTPT Y: (CHy),
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Cau 8:

Cau 9:

Cau 10:
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M5 {12+ 1)n=5 —— n=4

— CTPT Y: C4Hs

(SBT — CTST) Acetylene la mot hydrocarbon dugc dung lam nhién li¢u trong dén xi oxygen-

acetylene (khi tic dung voi oxygen) dé han hay cit kim loai. Hay 1ap cong thirc phan tir cta

acetylene, biét két qua phan tich nguyén td ciia acetylene c6 7,69% H vé khdi lugng. Phan tir kh6i

ctia acetylene gap 13 lan phan tir khdi ctia hydrogen.

Gidi:

bat CTPT acetylene: C.H,

_ C %H _ 92,31 7,69
12 1 12 I

— CTDBGN acetylene la: CH — CTPT acetylene: (CH),

1:1

— X ¥

—— M o =132=20=(12.1+11n = n=2

— CTPT acetylene: C;H,

(SBT — CTST) Trong rudng laa, ao, hd,... thuong chira cac vat thé hitu co. Khi cac vat thé hiru co
d6 bi phan huy trong diéu kién khong c6 oxygen sinh ra hydrocarbon (X) ¢ thé khi. Nguoi ta da
loi dung hién tuong nay dé lam cac him biogas trong chin nudi gia suc, tao khi (X) str dung dun
nau hodc chay may,... Hay lap cong thirc phan tir cia (X), biét két qua phan tich nguyén té cua
(X) ¢6 25% H vé khdi lugng. Phan tir khdi cta hop chat nay duge xac dinh thong qua két qua phd
khéi lwong v6i peak ion phan tir c6 gia tri m/z 1on nhat.

120

100

Cuéng dd twong ddi (%)

Pat CTPT X: C.H,

_%C %H 75 25
21 12
—— CTDPGN X 1a: CH; — CTPT X: (CHa),

— XV

- Tir pho khdi luong xéac dinh duoc phéan tir khéi cua X 1a: 16.
M (1124 14)n=10 — n=1
— CTPT X: CH,

(SBT — CTST) Hydrocarbon (Y) c6 tac dung kich thich cac t& bao thuc vat ting truong nén duoc

st dung vao muc dich kich thich su ra hoa, qua chin ¢ céc loai cdy an trai. Hay 1ap cong thirc phan
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tir cia (Y), biét két qua phén tich nguyén t6 cta (Y) ¢6 85,71% C vé khdi lugng. Phén tir khi cua

hop chit nay duoc xac dinh thong qua két qua pho khdi lugng véi peak ion phan tir ¢ gia tri m/z
16n nhat.

Cuwiong dp twong ddi (%)

30 35
m/z

Giai:
Pit CTPTY: C.H,
%O %mH 85,71 14,29
—_— XY = . = . =
T2 12 1
—— CTPGN Y la: CH, — CTPT Y: (CH,),

]-"‘I

- Tir phd khéi lugng xac dinh dwoc phén tir khdi cua Y 1a: 28.

s (1124 12)n=28 —s n=2

— CTPT Y: C,H,4

DANG 3: PHAN UNG POT CHAY HYDROCARBON KHONG NO

3.1. Phuong phap — Cong thic van dung

E'IH?'I ' EO? _I:“ H:O? 1 PIH?O
Pét chay Alkene : 2

CHy [P0, s nco, - (n-1H,0
D6t chay Alkyne : L2

Khi d6t hydrogencabon ¢6 :
N, =Ny, < Anken
\n., =n,, — RECAthOIWANKin hoE Ankaden »n.,,  =n., —n,,

ﬂ:: - r-I'H o r-I'H o rI'CC
. . . My =— — T '
« S6 mol hop chét hiru co X bt ki : k-1 1-k

Neo,

£ N , £, 1~ A1 ok N N ﬂ,.Sé'C=ﬂ-n
 S6 nguyén tir C ctia hgp chat htru cobatki: SeC= * vikhiBTC: o
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N,o-2

n,seH=n,..2

« S6 nguyén tir H cia hop chét hitu co bat ki: S6 H = " VikhiBTH:

o =n.c. 1.9 | n 0o 202 | 7 7
Cochy = R il L ' N, .2=N-. .2+ 0N, -
. ’ 4 2, ' 4 ) vabaotoan O : - o Hz0
XU LY SAN PHAM CHAY (CO; + H,0)
CO,+H,0+N, CO, +N, N,

| dmN

I :\

. e Trwomg hop 1: CO; + Ca(OH)z 4w — CaCOsl + H20
! k "+ Catome — Cacou
binh 2 e Trwdmg hop 2 : CO, + Ca(OH), — CaCOs! ) + H.0
X — X
H:804 ddc (hodc P20s, CaCl,  NaOH, KOH (hoic Ca(OH)z, Ba(OH)2): 2C0; + Ca(OH)Z - Ca(HCO3)2
CuS04 khan): hit H:0 hap thu CO: (Fﬁng hip thu dwge H20) zy — y
. | Ca(HCOs): — CaC0s {2y + CO, + H,0
Mibinh ting = Ul].[]o Mbinh ting = mcol y «— y
- Dan qua binh dung kiém : Thuong 13 Ca(OH), va Ba(OH), :
=n
+ Ca(OH), dur : "o, =M
o N, =n_ +2n
+ Ca(OH), khéng néi dw: = -~ )
Am . m, m he r'rql'l-ng 'lewt“rg
_ S hingden = Mo, L R .
+ ml:n'1 trg mCS.. ' mH..C o rnl.n; e, I m

PHAN 1: TIM CONG THUC CUA HYDROCARBON KHONG QUA BIEN LUAN

Vi du 1: D6t chay hoan toan 9,916 L (dkc) hdn hop hai alkene 13 d6ng ding lién tiép thu dwgc m gam H,0 va (m + 39) gam

CO;. Hai alkene d6 1a :

A. C2H4Vé C3H(,. B. C4H8 va C5H10. Q C3H(, va C4H3. D. C(,le va C5H10.

e étch yAnken: C,H, + 200, “51CO, i THOen_ =n, o W32 M
20 ‘ ‘ - 4 18
: Neg (27 + 39)/ 44 T L O o
m=27> % C=n= i = = 375 2ratwminem 173
- - nrm—‘-.w-.‘n 8'%; 24' _"Irg 3I | Ei Hg

Vi du 2: D6t chay hoan toan V lit mét alkyne thu dwoc 10,8 gam H;0. Néu cho tit ci san phdm chady hip thu hét vao binh

dwng nwéc voi trong thi khéi lwgng binh ting 50,4 gam. Gia tri ctia V va CTPT ctia alkyne 1 :

A. 33,7185 lit va C;H.. B. 2,479 lit va C3Ha.

C. 7,437 lit va CsHa. D. 4,958 lit va CsH..
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e§ étchyakin: CH,, , i 3”2‘ L0, “1co, ¢ (- H,0

¢ SPC—=Rismy oy =My My =440, +108=504—n, =09nml

o SO déng ceng thac : n, = % & Ny = Neg, =Ny o = 09— % =03nmol >V, =7437I%
No, 09 .

—»5%C=n=

2.3 T ,CH,

n,,. 03

Vi du 3: D6t chdy hoan toan 5,4 gam mot hydrocarbon A roéi cho sdn phdm chay Ian lwot di qua binh 1 dwng dung dich
H,S0, dic, du ; binh 2 dwng dung dich Ba(OH), dw thiy khdi lwgng binh 1 ting 5,4 gam; binh 2 ting 17,6 gam. A 13 chit
nao trong nhirng chit sau ? (A khong tic dung véi dung dich AgNOs/NH3)

A. But-1-yne. B. But-2-yne. C. Propyne. D. Acetylene.

I.'I Fir":::'1'1'_:"|j _Hﬂ'H_C %f" i F'H_C o et

. SPC Enw_:..: H:T wE '. ] M-~ = -
B 2: Ba(OH), d I'.I m::m?:..lj :m::. :l?lﬁgaﬂ_i In::. :{}I4m| — o, r-‘||-|_~_.
' Neo Neo .
LCTPTCH, | A™MN qeople . e 04y aw e oppue2yne
o | Ankaden N, Ny —Nye, 04-03
BAI TAP TU LUYEN

Céu 1: Pem d6t chay hoan toan 0,1 mol hdn hgp X gom 2 alkene 1a ddng dang ké tiép nhau thu duoc CO,
va nude ¢6 khdi lwong hon kém nhau 6,76 gam. CTPT cua 2 alkene d6 1a
A. C;H,4 va C;He. B. C;Hg va C4Hs. C. C4Hs va CsHyo. D. CsHyo va C¢Hy.

Ciu 2: D6t chay hoan toan mét alkyne X & thé khi thu duoc H,O va CO, c6 tong khdi lugng 13 23 gam. Néu
cho san pham chay di qua dung dich Ca(OH), du, duoc 40 gam két tia. Cong thirc phén tir ciia X 14
A. C;Ha. B. C,H.. C. C4Hs. D. CsHs.

Ciu 3: D6t chay hoan toan 2 hydrocarbon mach hd lién tiép trong diy dong dang thu dugc 44 gam CO, va
12,6 gam H,O. Hai hydrocarbon do la
A. Cs;Hs, C4Hyo. B. C,H,, C;H. C. CsH4, C4He. D. CsHs, CsHo.

Cau 4: Dbt chay hoan toan m gam hdn hop C.Hs, CsH4, CsHs, CsHyo thu dugce 35,2 gam CO, va 21,6 gam
H,O. Gia tri ciam la
A. 14,4, B. 10,8. C. 12. D. 56,8.

Céu 5: D6t chay 1 hydrocarbon A dugc 24,79 lit khi CO, (dke) va 27 gam H,O. Thé tich O, (dkc) (1) tham
gia phan g la
A. 24.8. B. 45,3. C. 39,2. D.51,2.

Ciu 6: D6t chay hoan toan 0,1 mol hdm hop gdm CH., CsHo va C,H, thu duoc 0,14 mol CO, va 0,23 mol
H,0. S6 mol ciia alkane va alkene trong hdn hop lan luot 1a
A. 0,09 va 0,01. B. 0,01 va 0,09. C. 0,08 va 0,02. D. 0,02 va 0,08.

Ciu 7: Pt chay hoan toan m gam hdn hop gdm nhiéu alkane, alkyne va alkene trong d6 s6 mol alkane
bang s6 mol alkyne. Hap thy toan bo san pham chay vao binh Ba(OH), du, thiy khdi lwong binh ting
55,8 gam. Gia tri cia m la

A. 11,2, B. 14. C.11,9. D. 12,6.
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Céu 8: Hon hop X gom vinylacetylene, ethene va propyne c6 ti khdi véi hydrogen bang 17. Bt chay hoan
toan X, thu duoc CO, va 3,6 gam H,O. Dan toan bd san pham chay qua dung dich Ca(OH), du, thu duoc
m gam két tda. Gia tri cia m 13
A. 25. B. 30. C. 40. D. 60.

Céu 9: Hon hop X gdm ethan, ethene va acetylene c6 ti khdi v6i hydrogen bang 14,25. D6t chay hoan toan
0,1 mol X thu duoc CO, va H,O. Dan toan bd san phiam chiy qua binh dung dung dich Ca(OH), du, thiy
khéi lugng binh ting m gam. Gia tri cia m 1a

A. 12,54, B. 12,85. C. 14,06. D. 16,05.

Cau 10: Khi d6t chay hoan toan 0,2 mol hon hop X gém CsH4, CsHg, C4Hy va CHy, thu duoc 25,3 gam CO,
va 6,75 gam H,O. Cong thtrc cia CiH, la
A. CH.. B. C;H;. C. CH.. D. CH..
(D¢ thi thir THPT Quéc Gia ldn 2 — THPT Chuyén Pai hoc Vinh, nim 2015)

Céu 11: Hon hop khi X gdm mot alkane va mot alkene. Ti khdi ciia X so voi H, bang 11,25. Bt chay hoan
toan 4,958 lit X, thu dugc 7,437 lit CO, (cac thé tich khi do & dkc). Cong thirc cua alkane va alkene lan
Iuot la
A. CH4 va CoHa,. B. C,He va C,Ha. C. CH4 va CsHs. D. CH;4 va C,4Hs.

(D& thi tuyén sinh Pai hoc khdi B nim 2010)

PHAN 1: TIM CONG THUC CUA HYDROCARBON KHONG QUA BIEN LUAN

Cau 12: Dbt chay hoan toan 0,05 mol mét alkene A thu dugc 4,958 lit CO, (dke). Cho A tac dung v6i dung
dich HBr chi cho mét san phiam duy nhat. CTCT cia A 1a
A. CH,=CH.. B. (CH3),C=C(CHj3).. C. CH,=C(CHs).. D. CH;CH=CHCHs.

Ciau 13: D6t chay hoan toan 10 ml hydrocarbon X can vira dit 60 ml khi oxygen, sau phan mg thu dugc 40
ml khi carbonic. Biét X 1am mat mau dung dich bromine va c¢6 mach carbon phan nhanh. CTCT cua X 1a
A. CH,=CHCH,CHs. B. CH,=C(CHas).. C. CH,=C(CH,).CHs. D. (CH;),C=CHCHs.

Céu 14: Mot hon hop A gdom 2 hydrocarbon X, Y lién tiép nhau trong cing diy dong dang. D6t chay 12,395

hon hop X thu dugc 57,2 gam CO, va 23,4 gam H,O. CTPT cua X, Y va khéi lugng ciia X, Y 1a
A. 12,6 gam C;Hs va 11,2 gam C4Hs. B. 8,6 gam C;Heva 11,2 gam C4Hs.

C. 5,6 gam C;H, va 12,6 gam CsHs. D. 2,8 gam C,H, va 16,8 gam C;Hs.

Ciu 15: Bt chay mot hydrocarbon M thu duge 17,6 gam CO, va 3.6 gam H,O. Xéac dinh diy dong ding
cua M, CTPT, CTCT cua M. Lugng chit M ndi trén c6 thé lam mat mau bao nhiéu lit nudc bromine
0,IM?

A. Alkene, C;Hs, CH;CH=CH, ; 2 lit. B. Alkyne, CsHi, CH;C « CH ; 4 lit.
C. Alkene, C,H4, CH,=CH, ; 2 lit. D. Alkyne, C;H,, CH - CH ; 4 lit.

Cau 16: D6t chay hoan toan 0,336 lit mot alkyne, sau do tiép tuc dan san pham chay qua dung dich Ba(OH),

du, thu dugc 14,775 gam két tiia. Cong thirc ciia X 1a

A. C3H4. B. C4H6. C. Cng. D. C3H4 hOElC Cng.
(D& thi thir Pai hoc lin 1 — THPT Chuyén KHTN Hué, nim 2012)
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Cau 11: b6t chdy hoan toan mét lugng hydrocarbon X mach hé, thu duge CO, va H,O véi s6 mol béng
nhau. Mit khac, hydrogen hoa hoan toan X thu dugc butane. S6 ddng phan ciia X 1a
A. 4. B. 2. C.3. D. 5.

(D& thi thir Pai hoc 14n 1 — THPT Trin Phi — Thanh Héa, nim 2013)

Cau 18: Dot chay hoan toan 0,11 mol hydrocarbon mach ho X can vira da 21,12 gam oxygen va tao ra
10,9076 lit CO, (dkc). X tac dung véi HBr theo ti 1€ mol 1:1 chi tao ra mgt san phém duy nhat. X 1a
A. 2-methylpropene. B. But-2-ene. C. But-1-yne D. Ethylene.

Ciu 19: Dt chay hoan toan alkyne B, sau dan toan bo san phim qua binh chira H,SO, dic khéi luong binh
tang 1én 1,62 gam va thoat ra mot khi X. Dan X vao binh chira dung dich Ca(OH), du thdy xut hién 12
gam két tiia. Biét B tao két tiia véi AgNO; trong NH;. Tén goi cua B 1a
A. acetylene. B. propyne. C. But-2-yne D. But-1-yne

Cau 20: D6t chay hoan toan mot alkyne X & thé khi, thu duge H,O va CO; ¢ tong khdi lugng 13 23 gam.
Néu cho san pham chédy di qua dung dich Ca(OH), du, thu duoc 40 gam két tia. Cong thirc phén tir cia
Xla
A. CsHa. B. C,H.. C. C4Hs. D. CsHs.

Ciu 21: D6t chay hoan toan Alkyne X, sau d6 dan hdn hop san pham qua binh chtra dung dich Ca(OH), du
thi théy xuét hién 4,2 gam két taa va khéi luong binh tang lén 2,352 gam. Tén goi ctia X 1a
A. acetylene. B. propyne. C. But-1-yne D. Pent-1-yne

Ciu 21: B4t chay hoan toan mot lugng Hydrocarbon X .Hép thy toan bd san pham chay vao dung dich
Ba(OH), du tao ra 29,55 gam két tia. Dung dich sau phan tmg c6 khdi luong giam 19,35 gam so voi
dung dich Ba(OH), ban dau. Cong thirc phan tir cia X 1a
A. C;Hs. B. C,He. C. CsH.. D. C;He.

3
Cau 23: D6t chay mot hydrocarbon M thu duogc sé mol nuée bang 4 sb mol CO, va sé mol CO, nhé hon 5

1an s6 mol M. Xéc dinh CTPT va CTCT ctia M biét rang M cho két tua véi dung dich AgNOs/NHs.
A. C;He va CH5>—CH>—C « CH. B. C,H¢ va CH,=C=CH-CHs.
C. C3H4 va CHs—C < CH. D. C4Hgva CH;—C « C—CHs.

Cau 24: Dbt chay hoan toan V lit (dkc) mot alkyne thu duge 7,2 gam H,0. Néu cho tit ca san pham chay
hép thu hét vao binh dung nudc voi trong du thi khdi luong binh ting 33,6 gam. Gia tri ctia V va alkyne
dola
A. 3,7185 lit va C,H,. B. 7,437 litvaCsHg. C. 2,479 lit va C4Hs. D. 4,958 lit va C;H..

Cau 25: D6t chay mot hdn hop X gdm 2 hydrocarbon dong dang ké tiép thu duge 22 gam CO, va 5,4 gam
H,O. Diy dong dang, CTPT va sd mol cia A, M 1a

A. alkyne ; 0,1 mol C,H; va 0,1 mol C;Ha. B. alkene ; 0,2 mol C,H, va 0,2 mol C;He.
C. alkene ; 0,1 mol C;H¢ va 0,2 mol C4Hs. D. alkyne ; 0,1 mol C;H4 va 0,1 mol CsHe.

Cau 27: Hon hop khi X gdm hai hydrocarbon ké tiép nhau trong diy dong dang. Oxi hoa hoan toan m gam

hén hop X, san pham chay cho di qua binh (1) dung dung dich H,SO, dic. Binh (2) dung dung dich
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NaOH du thi thdy khdi lugng binh (1) ting 9 gam va binh (2) ting 30,8 gam. Phan trim thé tich cta hai
khi 1a
A. 50%; 50%. B. 25%; 75%. C. 15%; 85%. D. 65%; 65%.

Céu 28: Mot hdn hop X gém 2 hydrocarbon A, B ¢ cing sd nguyén tir carbon. A, B chi ¢6 thé 1a alkane
hay alkene. D6t chay 4,958 lit (dkc) hdn hop X thu duoc 26,4 gam CO, va 12,6 gam H,0O. CTPT va sb
mol ciia A, B trong hon hop X 1a
A. 0,1 mol C;Hg va 0,1 mol Cs;Hs. B. 0,2 mol C,Hs va 0,2 mol C,H..

C. 0,08 mol C;Hg va 0,12 mol Cs;Hs. D. 0,1 mol C;H, va 0,2 mol C,H..

Céu 21: D6t chay 0,05 mol Hydrocarbon mach hé X. Dan san pham chay qua 1an luot 2 binh hoa chat. Binh
1 dung H,SO, dic thay khdi lugng binh ting 1én 5,4 gam. Binh 2 dung dung dich nudc voi trong, thiy
xuat hién 22 gam két tia. Loc két tua, dun néng phan dung dich thy xuat hién thém 4 gam két tia nira.
Biét X c6 ciu tao mach théng va co déng phan hinh hoc, khi cong nudc voi xac tac axit thi chi thu duoc
duy nhit mét alcohol. CTCT cua X 1a
A. CH3CH,-CH=CH-CH,CHj3 B. (CH3),C=C(CHjs),

C. CH,=CH-CH>CH,CH3; D. CH;-CH=CH-CHj;

Céu 31: X 1a hdn hop gdm hydrocarbon A va O, (ti 1¢ mol twong tng 1:10). Pt chay hoan toan X dugc hdn
hop Y. Dan Y qua binh H,SO, dic du dugc hdn hop Z co ti khdi so voi hydrogen 14 19. A c6 cong thirc
phéan tu la
A. C:He. B. C;Hs. C. C4Hs. D. C;Hs.

Céu 31: Mot hdn hop 2 hydrocarbon thudc cung diy dong dang (alkane, alkene, alkyne) dét chay cho ra
26,4 gam CO, va 8,1 gam H,O. Diy dong dang, tong s6 mol cta 2 hydrocarbon va thé tich H, (dkc)
dung dé bio hoa hai hydrocarbon trén 1a
A. Alkyne ; 0,2 mol ; 9,916 L H.. B. Alkene ; 0,15 mol ; 3,7185 lit H,.

C. Alkyne ; 0,15 mol ; 7,437 lit H.. D. Alkene ; 0,1 mol ; 4,958 lit H,.

PHAN 2: TINH LUQNG CHAT TRONG PHAN UNG BANG CAC PHUONG PHAP BAO TOAN

Vi du 4: P&t chdy hoan toan m gam hon hgp gdm C,Ha, C3He, CsHg, thu dwoc 1,85925 lit khi CO, (dkc). Gia tri clia m 1a:
A.1,15. B. 1,05. C. 0,95. D. 1,25.

«§etch,yaken - ny =n,, =005Bmol - m,, =m;+m, =12n, +1n,,.2=105gam
«Gifitheh: BT C:n. =n, vUBTH:n, =n, .2

Vi du 5: P6t a gam hén hop gdm but-1-yne va pent-2-yne thu dwoc 22,311 lit CO, (dkc) va 12,6 gam nwéc. Thé tich
OXygen can dung & dkc la:
A. 30.9875 lit. B. 29 lit. C. 181it. D. 27 lit.

Vs 22,311 . 12,6
o S e 2 s
: 24797 2479 18

*Hi®ocabon +0, —— CO, +H,0| > BT O:n, 2=n., 2 n V, - 3098751%

BAI TAP TU LUYEN
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Céu 32: D6t chay hoan toan a gam hdn hop ethene, propene, but-2-ene can dung vira di b lit oxygen (¢ dkc)

thu duoc 2,4 mol CO; va 2,4 mol nudc. Gia tricua b la

A. 924 lit. B. 94,2 lit. C. 89,244 lit. D. 24,9 lit.
Ciu 33: D6t chay hoan toan 4,958 lit hdn hop C,Hs va C4Hs, thu duoc m gam H,O. Gia tri cia m 13
A. 5,4 gam. B. 10,8 gam. C. 21,6 gam. D. 7,2 gam.

(D¢ thi thir Pai hoc 1an 1 — THPT Ping Thiic Hira — Ngh¢ An, nim 2013)

Céu 34: Dbt chay hoan toan m gam hdn hop gém but-1-yne va pent-2-yne thu dugc 0,9 mol CO, va 12,6 gam
nude. Gia tri ciam la
A. 12,1 gam. B. 12,2 gam. C. 12,3 gam. D. 12,4 gam.

Céu 35: X 12 hdn hop 2 hydrocarbon mach hé, cing diy dong dang. Dé d6t chay hét 2,8 gam X can 7,437
lit O, (dkc). Hap thu toan bo san pham chdy vao nude voi trong du duoc m gam két tia. Gia tri m 1a
A. 30 gam. B. 20 gam. C. 25 gam. D. 15 gam.

Céu 36: HOn hop Y gdm ba hydrocarbon c6 ti khdi so voi hydrogen 1a 16,5. Khi ddt chay hoan toan 0,20
mol hén hgp Y, san phim chay lan lugt cho qua binh 1 dung H,SO, dic va binh 2 dung dung dich
Ba(OH), du. Sau phan tng khdi luong binh 1 ting 10,80 gam, binh 2 thu dugc m gam két tia. Gia tri
cuam la
A. 98,50. B. 78,80. C. 59,10. D. 88,65.

(D¢ thi thir Pai hoc 1dn 2 — THPT Viét Yén 1, nim hoc 2013 — 2014)

Ciu 37: Hon hop Y gdm ba hydrocarbon c6 ti khdi so v6i hydrogen 14 16,5. Khi d6t chay hoan toan 0,20
mol hdn hop Y, san phém chay lan luot cho qua binh 1 dung H,SO4 dac va binh 2 dung dung dich
Ba(OH), du. Sau phan ung khdi lwong binh 1 ting 10,80 gam, binh 2 thu dugec m gam két tia. Gia tri
clia m gin v6i gia tri nao sau diy nhit?

A. 98.5. B. 59,1. C. 88,7. D. 78,8.
(Dé thi thir THPT Quéc Gia lan 4 — THPT Viét Yén — Bic Giang, nim 2015)

Ciu 31: Hon hop X goém methane, acetylene, propene c6 ti khdi so voi H, 1a 13,1. Bt chay hoan toan 0,2
mol hdn hop X sau d6 dan san pham chay vao binh dung chira dung dich Ca(OH), du, thu dugc 38 gam
két tha trang. Khoi lugng dung dich sau phan tng thay d6i bao nhiéu gam so voi dung dich Ca(OH), 14

A. 22,84 gam. B. 16,68 gam. C. 21,72 gam. D. 15,16 gam.
(Dé thi thir Pai hoc 1in 2 —- THPT Chu Vin An — Thai Nguyén, nim 2013)

Céu 39: Hon hop X gdm methane, acetylene va propene c6 ti khdi so voi H, 1a 13,1. Dbt chay hoan toan 0,2
mol hdn hop X, sau d6 din san pham chay vao binh chtra dung dich Ca(OH), du, thu dugc 38 gam két
tha trang va khdi luong binh ting thém m gam. Gia trj ciia m 1a
A. 21,72. B. 16,68. C. 22,84. D. 17,437.

(D¢ thi thir Pai hoc 1in 8 - THPT Chuyén PHSP Ha Nbi, nim 2014)

Ciu 41: Ba hydrocarbon X, Y, Z ké tiép nhau trong diy dong dang, trong d6 khéi lugng phén tir Z gép
1,667 khdi luong phén tir X. Dot chay 6,72 gam chat Y, san pham khi hap thy hoan toan vao dung dich
Ca(OH), du thi khdi luong két tia thu dugc 1a
A. 12 gam. B. 24 gam. C. 48 gam. D. 96 gam.
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(Dé thi thir THPT Qudc Gia lan 1 — THPT Chuyén Lé Quy Pon — Pa Ning, nim 2015)
Ciau 41: Ba hydrocarbon X, Y, Z ké tiép nhau trong diy dong dang, trong dé khoi lugng phan tir Z gap doi
khéi lwong phan tir X. Bt chay 0,1 mol chat Z, san pham khi hap thy hoan toan vao dung dich Ca(OH),
(du), thu dugc s6 gam két taa 1a
A. 20. B. 40. C. 30. D. 10.
Ciu 42: X, Y, Z 1 3 hydrocarbon ké tiép trong diy dong dang, trong d6 Mz = 2Mx. Dt chay hoan toan 0,1
mol Y rdi hép thu toan bd san phém chéy vao 2 lit dung dich Ba(OH), 0,I1M dugc mot lugng két tha la

A. 19,7 gam. B. 39,4 gam. C. 59,1 gam. D. 9,85 gam.
. . i n, = m
PHAN 3: DUA VAO CONG THUC : k-1

Vi du 6: DSt chay hoan toan 0,2 mol hén hop X gobm moét alkane va mot alkene, thu duoc 0,35 mol CO, va 0,4 mol H0.
Phin tram s6 mol cha alkene trong X 1a
A. 40%. B. 50%. C. 25%. D. 75%.
(D@ thi tuyén sinh Pai hoc khdi B nim 2014)

. |Ankan:C H., . (k=0):amol Nen — Ny 035-04 -
«02mal X m.| Lo N =———=02="—— 5 k=075
B Anken: € H. (k=1:bmol T T K1 1
\E: bl 075 [a=005 015
‘ a+b Ib 015 %r'._:_,m:ﬁl{}{] 15%
‘ =a+h=02 !
-thhh-ﬂ § et ch yakencan, =n,, — SuchenhIQthgi=an, vun, , lpdoankansinhra
— r‘l.-".'l-.'l'l = n::_ a r'IH.: - ID' IDS ml — Dfm.-".'l--.?l = l{}{]_ D'Jrllm.-".'l"l" - lm_ {:}_{]25 lm ?33{}{::'
Vi du 7: D6t chay hét hon hop A gobm CH., CoHz, C3Ha, C4He, thu dwoc 3,7185 lit CO, (dkc) va 2,7 gam H,0. Phén tram thé tich
CH,trong A la
A.30%. B. 40%. C.50%. D. 60%.
(Dé thi chon HSG tinh Thdi Binh nim 2015)
A |CH, (k=0):amol L L 015 ol F =1
. M- N, =—— ViU~ =h, ~=013nD =
g [CH, (k=2):bmol 7 TR MM T e -
LE=20P2 g o p o, - —2100- —2 100- 50%
a+b a+hb a+a
o Nhi :Henhi pAnkan - Anken- Ankin ®tch,ycan, =n,, —»n, . =n, .
BAI TAP TU LUYEN

Céu 43: D6t chay hoan toan m gam hdn hop gdm nhiéu alkane, alkyne va alkene trong d6 s6 mol alkane
bang s6 mol alkyne. Hap thu toan bo san pham chay vao binh Ba(OH), du, thy khdi lwong binh ting
55,8 gam. Gia tri ciam la

A. 11,2, B. 14. C.11,9. D. 12,6.
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Ciu 44: D6t chay hoan toan V lit (dke) hdn hop X gom CH., C,H, thu duoc 0,15 mol CO, va 0,2 mol H,O.
Giatricua 'V la
A. 2,479. B. 3,7185. C. 4,958. D. 1,85925.
Céu 45: Hon hop X gom CH,, C,H,, CsHs va C,He trong d6 CH, va C4Hs ¢6 cling s6 mol. Pt chdy m gam
hon hop X roi hép thu toan bd san phém vao dung dich Ca(OH), du thi khéi luong dung dich giam 7,6
gam. Gid tri clam la

A.3.6. B. 4,2. C.3,2. D.2.8.
(D& thi thir THPT Quéc Gia lan 1 — THPT Chuyén Lé Quy Pon — Quang Tri, nim 2015)

Céu 46: Hon hop A gdm C,H,, CsHe va C4Hyo (s6 mol C,H, bang sé mol C4H o). San pham thu duge do ddt
chay hoan toan m gam A dugc hp thu hét vao dung dich Ba(OH), du, sau phan tmg khdi luong dung
dich giam 27 gam. Gia tri cia m la

A. 1,92. B. 2,48. C.2,28. D. 2,80.
(Dé thi thir Pai hoc 1an 1 — THPT Tran Phi — Thanh Héa, nim 2011)

Cau 47: bbt chay hét hdn hop X gém butane, but-2-ene, pent-1-ene va hex-3-ene, thu dugc 0,375 mol CO,
va 0,40 mol H,O. Phan trim khdi lugng ciia butane ¢ trong hdn hop X 1a
A. 27,36%. B. 26,41%. C. 31,243%. D. 26,13%.

Ciu 48: D4t chay hoan toan hon hop X gdm acetylene, ethylene va hydrocarbon A, thu duoc CO, va H,O
theo ti 16 mol 1:1. Dan X di qua binh dung dung dich bromine du, thdy khéi luong binh ting 1én 0,82
gam. Khi thoat ra khoi binh dem dbt chay hoan toan, thu duoc 1,32 gam CO, va 0,72 gam H,O. Phan
tram vé thé tich ctia A trong X 1a
A.75. B. 50. C. 33,33. D. 25.

(Dé thi thir Pai hoc 1in 1 —- THPT Chuyén Nguyén Hué — Ha Ngi, nim hoc 2012 — 2013)

Cau 49: Hon hop A gom alkane X va alkene Y (ti 1é mol twong tmg 1a 2 : 3) c6 ti khdi so véi H, bang 21,4.
Dbt chay 3,7185 lit hdn hop A thi thu duoc a lit CO, (dkc). Gia tri cua a la
A. 9,86. B. 9,916. C. 11,1555. D. 4,958.

Céu 50: Hon hop X gdm réat nhiéu céc alkane, alkene, alkyne trong X tong sé mol cac alkane bang tong sb
mol céac alkyne. D6t chay hoan toan m gam X, sau d6 hap thy hét san pham vao binh chira dung dich
Ca(OH),, thu dugc c6 30 gam két tua. Loc két tia, dun sbi dung dich lai thiy xuét hién thém t6i da 10
gam két tia nira. Gid tri cia m 1a

A. 5,6. B. 4,2. C.7. D. 4,7.

Cau 51: Hon hop khi X gé)m hai alkene. Léy V lit X tac dung vai mot luong H, vira da (Ni, t°), thu dugce
hdn hop Y gbm hai alkane. D6t chay hoan toan Y, thu dugc H,O va 13,2 gam CO,. Khi d6t chay hoan
toan V lit hon hop X, thu duge CO, va m gam H,O. Gia tri ctia m 1a
A. 3,6. B. 5.,4. C.6,3. D.2,7.

(D¢ thi thir Pai hoc 1in 5 —- THPT Cam Khé — Phi Tho, nim hoc 2013 — 2014)

PHAN 4: DUA VAO PAC PIEM CHUNG GIUA CAC CONG THUC PHAN TU

Vi du 8: Hon hop khi X gdm propene, ethane, but-1-yne, but-1-yne c6 ti khéi hoi so véi SO, 12 0,75. P8t chdy hoan toan 0,02
mol hdn hop X, cho hdp thu toan bd san phdm chdy vao binh dung dich Ca(OH); du thi thu dwoc m gam két tla. Gia tri
ciamla
A. 8,3. B.7. uigeli,xyz C.7,3. Trang 4P.10,4.

DA +hi +hs%% THDT N An £Fia 130 2 TLHDT A v ThierAn DXA Minbh X 20100




uigeli.xyz

Propen: C,H, W= LC.H, M =12a+6 =64.0,75—>a =35
« X gdm!Etan: C_H, 002 ol C,.H, BT C: n., = 350,02=0,07mo

But-I-invuButL3Aen: CH | _ceofed L _007mol >m. = 7gam

Vi du 9: H6n hop X gdm: C;Hs, C;H,, C;Hs c6 ti khdi so véi H, 12 14,25. D6t chay hoan toan 11,4 gam X, cho san phdm vao
binh dwng dung dich Ca(OH), dw thdy khdi lwgng binh ting m gam. Gi4 tri ctia m la:
A 62,4, B.73,12. C. 68,50. D.51,4.
(Pé thi thir THPT Qudc Gia Ian 2 - THPT Han Thuyén - Bic Ninh, nim 2015)

cn | CH, @M =122+b=14252 > b=45
] BT C:n.. =20,4=08mol
o X gam, C.H, 114 0;
n, =————=04nmol CH,.- 15
C:H, 14,25.2 © 7 |BTH:n, =04 =-=09
eSPC MMy o=my i my, = 0844+ 09.18= 514 gam

BAI TAP TU LUYEN

Céu 52: Hon hop X gdm vinylacetylene, ethene va propyne c6 ti khdi v6i hydrogen bang 17. B6t chay hoan
toan X, thu duoc CO, va 3,6 gam H,O. Dan toan bd san pham chay qua dung dich Ca(OH), du, thu duoc
m gam két tda. Gia tri cia m 13
A. 25. B. 30. C. 40. D. 60.

Cau 53: Hon hop A gém C3He, C3Hs, CsHs. Ti khdi hoi cua A so voi Ha béng 21,2. Bot chay hoan toan
4,958 lit (dkc) hdn hop A rdi cho san pham chay vao dung dich Ca(OH), du. Khdi luong dung dich sau
phan ung
A. giam 20,1 gam. B. giam 22,08 gam. C. tang 19,6 gam. D. tang 22,08 gam.

Céu 54: Hon hop khi X gdm ethylene, methane, propyne va vinylacetylene cé ti khdi so v6i H, 1a 17. D6t
chay hoan toan 0,05 mol hén hop X 101 hép thu toan bo san phém chdy vao binh dung dich Ca(OH), (du)
thi khdi lwong binh ting thém m gam. Gi4 tri cia m la
A. 5,85. B. 3,39 .C. 6,6. D. 7,3.

Céu 55: Hon hop X gdm CsHs va CsHg ¢6 ti khdi so v6i hydrogen 1a 21,8. D6t chay hét 6,1975 lit X (dkc)
thi thu dugc bao nhiéu gam CO, va bao nhiéu gam H,O ?

A.33 gamva 17,1 gam. B.22 gamva9,9 gam. C. 13,2 gamva?7,2 gam. D. 33 gamva 21,6 gam.

Cau 51: D6t chay hoan toan 20,0 ml hdn hop X gom C;Hg, CH,, CO (thé tich CO gép hai 1an thé tich CH4),
thu duoc 24,0 ml CO2 (cac thé tich khi do ¢ cing diéu kién nhiét 46 va ap suat). Ti khdi cia X so véi
khi H 1a
A. 12.9. B. 25.8. C.22,.2. D. 11,1

Cau 57: Hon hop X c6 ti khdi so véi H, 1a 21 gdm propane, propene va propyne. Khi dbt chay hoan toan 0,1
mol X, téng khdi luong cta CO, va H>O thu dugc 1a
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A. 18,60 gam. B. 18,960 gam. C. 20,40 gam. D. 18,59250 gam.

Céu 58: Hon hop X c6 ti khdi so v6i H, 1 21,2 gdm propane, propene va propyne. Khi dbt chay hoan toan
0,1 mol X, tong khdi lugng cia CO, va HzO thu duogc 1a
A. 18,60 gam. B. 18,960 gam. C. 20,40 gam. D. 18,59250 gam.

Ciu 59: Hon hop X gdm ethan, ethene va acetylene c6 ti khdi voi hydrogen bang 14,25. D6t chay hoan toan
0,1 mol X thu duoc CO, va H,O. Din toan bd san pham chay qua binh dung dung dich Ca(OH), du, thay
khdi lwong binh ting m gam. Gia tri cia m la
A. 12,54. B. 12,85. C. 14,06. D. 16,05.

Ciu 60: Hon hop X c6 ti khéi so voi hydrogen 1a 21,2 gdm CsHs, C3Hs, va CsH,. Khi dt chay hoan toan 0,1
mol X, thi can vira da V lit oxygen (dke). Gia tri cua V 1a
A. 103,04. B. 18,60. C. 11,4034. D. 13,888.

(D¢ thi thit THPT Quéc Gia lan 2 — THPT Chuyén Ly Ty Trong — Can Tho, nim 2015)

Ciu 61: Tron propylene voi hdn hop B gom 2 olefin khi ¢ diéu kién thuong, thu duoc hdn hop X. Hon hop
X ¢6 ti khéi so voi hydrogen 1a 21. Bt chay B can mot thé tich oxygen gap thé tich cua B 13 (biét thé
tich do & cting nhiét do va ap sudt)

A. 4.5. B. 2. C.1,5. D. 3.
(Dé thi thir THPT Quéc Gia lan 4 — THPT Viét Yén — Bic Giang, nim 2015)

Céu 62: Hon hop X c6 ti khdi so véi H, 13 21,2 gdbm propane, propene va propyne. Khi dét chiy hoan toan
0,1 mol X, téng khéi lugng ctia CO, va H,O thu dugc 1a
A. 18,60 gam. B. 18,960 gam. C. 20,40 gam. D. 18,59250 gam.

(De thi tuyén sinh Pai hoc khdi A nim 2008)

Ciu 63: Hon hop X gdom C;Hs, CsHy va CsHg ¢6 ti khdi so voi hydrogen 1a 21,8. Dbt chay hét 6,1975 lit X
(dke) thi thu duoc khdi lwong CO, va H,O lan luot 1a
A.33 gamva 17,1 gam. B. 2 gam va 9,9 gam. C. 13,2 gam va 7,2 gam.

D. 33 gamva 21,6 gam.

Céu 64: Hon hop khi X gdbm C,Hs, CsHe va C4Hs. Ti khdi ctia X so voi H, bang 24. D6t chay hoan toan 0,96
gam X trong oxygen du rdi cho toan bd san pham chay vao 1 lit dung dich Ba(OH), 0,05M. Sau khi céc
phan mg xay ra hoan toan, thu dugc m gam két tia. Gia tri cia m 1a
A. 9,85. B.591. C. 13,79. D. 7,88.

(Dé thi tuyén sinh Cao diang nim 2013)
Ciu 61: Hon hop Y gdm methane, ethylene va propyne c6 ti khdi so v6i H, 1a 13,2. D6t chay hoan toan

0,15 mol hdn hop Y, sau d6 dan san pham chay vao dung dich NaOH du thi khéi lugng binh ting thém
m gam. Gid tri cuam la
A. 18,59258. B. 17,56. C. 18,64. D. 17,72.

Ciu 66: Hon hop khi X gdém ethylene, methane, propyne va vinylacetylene c6 ti khdi so véi H, 1a 17. Dt
chay hoan toan 0,05 mol hdn hop X r6i hip thu toan bd san pham chay véao binh dung dich Ca(OH), (du)
thi khdi luong binh ting thém m gam. Gia tri ciia m la
A. 5,85. B. 3,39. C. 6,6. D. 7,3.
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(D& thi tuyén sinh Pai hoc khdi B nim 2011)
Cau 67: Hon hop X gém C;H,, CsHe, C5H; c6 ti khdi so véi H, 14 21. D6t chay hoan toan 1,2395 lit hdn hop
X (dkc), roi hap thu toan bo san pham chay vao binh dung nudc voi trong du, loc bo két tia, khéi luong
dung dich thu dugc so v6i khdi lugng nude voi trong ban dau
A. gidm 5,7 gam. B. gidm 15 gam. C. tang 9,3 gam. D. giam 11,4 gam.
(D¢ thi thir PH 1an 2 —- THPT Chuyén — DPai hoc Vinh, nim hoc 2011 —2012)
Ciu 68: Hon hop X gdm propyne, propane va propylene cé ti khdi so voi hydrogen 1a 21,2. Dbt chay hoan
toan 15,9 gam X, sau d6 hap thy toan bd san phdm vao binh dung 1 lit dung dich Ba(OH), 0,8M, thay
khéi lugng binh ting m gam va c6 a gam két tua. Gia tri ciia m va a lan luot 1a

A. 42,4 gam va 157,6 gam. B. 71,1 gam va 93,575 gam.
C. 42,4 gam va 63,04 gam. D. 71,1 gam va 73,875 gam.
(D¢ thi thir Pai hoc 1dn 2 — THPT Chuyén Tuyén Quang, nim 2012)

Ciu 69: D6t chay hoan toan 0,5 mol hén hop M gém C,Hs, CsHs va C,H,, thu duoc 1,35 mol CO; va 0,85
mol H,0. Hon hop khi X chira 0,1 mol H, va 0,3 mol C,H, c6 ti khdi so voi H, bang
A. 6,25. B. 10. C. 10,75. D. 11,5.
(D& thi chon hoc sinh giéi tinh Nam Dinh, nim hoc 2013 — 2014)

PHAN 5: TIM CONG THUC CUA HYDROCARBON THONG QUA BIEN LUAN

Vi du 10: DSt chdy hoan toan 1 lit hon hop khi gdm alkyne X va hydrocarbon Y can dung 2,25 lit khi O, thu dwoc 1,5 lit khi
CO; (cac thé tich khi do & cling diéu kién nhiét dd, 4p suit). Cong thirc phan tir cha X va Y [an lwot 1a:
A. Csz va C2H4. B. C3H4 va CH4 Q Csz va CH4 D. C3H4 va CzH(,.
(D@ thi thir Pai hoc Iin 1 - THPT Chuyén KHTN Hué, ndm 2014)

N-g | CTPT:C,.H,
-%C:L:E: _:-l Y
n, 1 | X I CH,
|'5é¢2 ciaX < SeC=L5 < Arkin —» X c@seC<15- X ch¥advhluCH,

B 1o C;

|_5é HeiaY <S8 H =3<4(CH,) > Y caseH <3 » Y chi6cd@aluC. H,

>Ny o, = 1|15 %-|=z,25_> y=3(%A) > Y IuC,H,

« Gifi theh:

Vi dy 11: Hon hop X gdm 2 chit hitu co A va B khac diy dong dang, trong d6 A hon B 1 nguyén ti carbon. D8t chiy hoan
toan 2,76 gam X, chi thu dwoc nwéc va 9,24 gam CO,. Ti khoi hoi ctia X d6i véi hydrogen 1a 13,8. A, B déu lam mat mau
dung dich brom. Cong thirc cia A, B la
A. C2H4 Vél C3H6. B Csz Vél C3H3. Q C3H6 Vé Csz. D CH4 Vél C2H4.

uigeli.xyz Trang 46



uigeli.xyz

CH,(M =16
« M, =1382= 27,6 > Ch¥& chfi c& . ) memusie | Ciog oo ca CH.
- C.H.(M =26) 2
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260,09+ 0,01(123+ y)
01

M =276>y=6 - CTPT cia A IuC_H,

BAI TAP TU LUYEN

Ciu 70: Hon hop X gédm propene va mot dong dang ciia nd c6 ti 18 thé tich 1 1:1. Dbt 1 thé tich hdn hop X
can 3,75 thé tich oxygen (cung dk). Vay X 1a
A. ethene. B. propane. C. buten. D. penten.

Cau 71: D4t chay hoan toan 1 lit hdn hop khi gom C,H, va hydrocarbon X sinh ra 2 lit khi CO, va 2 lit hoi
H.O (cac thé tich khi va hoi do & cliing diéu kién nhiét 4o, 4p suat). Cong thirc phan tir ciia X 1a
A. C:He. B. C,H.. C. CH.. D. C;Hs.

(Dé thi tuyén sinh Pai hoc khéi B nim 2008)

Cau 72: D6t chay hoan toan 7,437 lit (dkc) hdn hop gdm hai hydrocarbon X va Y (My > Mx), thu duoc
12,395 lit CO; (dkc) va 10,8 gam H,O. Cong thirc cia X 1a
A. C:He. B. C,H.. C. CHa. D. C:H..

(Dé thi tuyén sinh Cao ding nim 2010)

Cau 73: D6t chay hoan toan 7,437 lit (dkc) hdn hop gém hai hydrocarbon X va Y (My > My), thu duoc
12,395 lit CO, (dke) va 10,8 gam H,O. Y 1a chét nao sau day?

A. CHa. B. C,H;s. C. CHa. D. C:H..

Céu 74: Mot hdn hop Z gdm hai hydrocarbon ¢é cong thirc C,.H, va X,H, mach hé. Ti khdi hoi ctia hdn hop
d6i v6i khi N 1a 1,5. Khi d6t chay hoan toan 8,4 gam hdn hop Z thi thu duoc 10,8 gam H,O. Cong thirc
phan tir cia hai hydrocarbon trén 1a
A. C;H,4 va C;Hs. B. C,Hg va C,Ha. C. C3He va CsHs. D. C;H; va C,H..

(De thi thir Pai hoc 1in 4 —- THPT Ngé Gia Tu — Vinh Phiic, nim 2013)

Cau 75: D4t chay hoan toan 2 it hdn hop khi gdm alkyne X va hydrocarbon Y cin dung 4,5 lit khi O, sinh
ra 3 lit khi CO, (cac thé tich khi do & cung diéu kién nhiét do, ap suat). Cong thirc phan tir cia X va Y
lan luot 1a
A. CsH4 va CHa. B. C;H, va C;H.. C. C;H, va CHa. D. C3H, va C,Hs.

(D¢ thi thir Pai hoc 1in 4 — THPT Chuyén — Dai hoc Vinh, nim hec 2010 — 2011)

Ciu 76: Hon hop A gdém hai hydrocarbon mach hd ¢ cing s6 nguyén tir carbon va cau tao phan tir hon
kém nhau mot lién két 7. D6t chay hoan toan 0,6 mol A can dung 36,96 lit O, (¢ dkc), sau phan tng thu
dugc 16,2 gam H,0. Hon hop A gom
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A. C;H,4 va C,H. B. C;H, va C3He. C. C;3Hg va CsHs. D. C;H; va C,H..
(Deé thi thir THPT Qudc Gia lan 3 — THPT Yén Pinh 2 — Thanh Héa, nim 2015)
Ciu 77: Hon hop A gom ethylene va mot hydrocarbon X. Bt chay hoan toan 3,7185 1it hdn hop A (dke),
thu duoc 8,4 lit CO, (dke) va 8,1 gam H,O. X c6 cong thuc phan tur la

A. G;Hg. B. C,Hs. C. C;H;. D. C,H;.
(D& thi thir Pai hoc 1dn 1 — THPT Chuyén Amsterdam Ha Ngi, nim 2012)

Ciu 78: Dot chay hoan toan V lit mot hydrocarbon mach hé X can 7V lit O, va sinh ra 5V lit CO, (& cung
diéu kién nhiét do, ap suit). X cong H, du (xtc tic Ni, dun néng) sinh ra hydrocarbon no, mach nhanh.
S6 cong thic cdu tao thoa man cua X 1a
A.S. B. 4. C.2. D. 3.

Ciu 79: Hon hop khi X & diéu kién chuan gom hai olefin. Dé dét chay 7 thé tich X can 31 thé tich O, (dkc).
Biét olefin chira nhiéu carbon chiém khoang 40% — 50% thé tich hdn hop X. Cong thirc phan tir cua hai
elefin 1a
A. C,H,sva CsHe. B. CsHeva C4Hs. C. C;Hsva C4Hs. D. C4Hs va CsHo.

Ciu 80: Hon hop khi A gdm alkane X va alkyne Y (sd nguyén tir carbon trong Y 16n hon trong X). Dét
chay hoan toan hon hop A, thu duoc 12,6 gam nude. Khdi lugng oxygen can ding cho phan ung chay 1a
36,8 gam. O cung diéu kién vé nhiét do, ap suét, thé tich CO, tao thanh bﬁng 8/3 thé tich hdn hop khi
bao dau. Cong thirc phan tir ciia X va Y 1an luot 1a

A. CH4 Vél Csz. B. C2H6 Vél C3H4. C. CH4 Vél C3H4. D. C2H5 Vi:l C4H5.
(D& thi thir Pai hoc lin 2 — THPT Chuyén Lé Quy Pén — Quang Tri, nim 2012)

DANG 4: BAI TOAN VE PHAN UNG CONG

4.1. Phuong phép — Cong thuc van dung

Hydrocarbon no Hydrocarbon khong no
Phan loai
Alkane va H, Alkene Ankadien Alkyne
Loai lién két Chi c6 lién két don | 1 lién két d6i C=C | 2 lién két d6i C=C | 1 lién két ba C=C
SO lién két 7 ( gia
0 1 2 2
tri k)
Cong thirc tong
quat CiHono (n> 1) C.Hz, (n>2) C.Haz (n > 3) CoHana (n>2)
CnH2n+2,-2k
Dﬁy d("ing dizing CH4, C2H6, C3H3, e C2H4, C3H6, C4Hg, e C3H4, C4H6, Cng, e Csz, C3H4, C4H(,, e
Cong dung dich Br; R ., , , ,
Khong phéan tng Co Co Co
hoac Br,/CICl4
Phién ing véi dung Khong Khong Khong C6 : N6i ba dau
dich AgNO,/NH;, mach tao két tna

uigeli.xyz Trang 48




uigeli.xyz

vang nhat
Cong thirc tinh .
L Hoy nH_.: - n::_. Khél’lg co nha bé 01 | PR, G, n::_. - nH_.:
mol
1) Cong bromine hoac hydrogen :
C Hupo o+ KH, (Br) —— CH,, , (Khengthay @@se C) WV [ Ny s = MK
2) Pot chay :
Fama T e . N Ny o2
C.Hos ot | 30 21 < |0, 5 nCO, + (n+1-kH,0: S8 C= —= yuse H ==
C thac @ . _ r‘l.'.:;_ r_"II_:; _ _
= g ®tch,y:|n, = -1 | nek-n, =ng —nNygeNg —N =N —Nyg
— My =Ny o — Ny, + Ny
|B—|—C N = Neg m, + M, =M., +my, . |m'z 1 32“;; =44ﬁ:1:; ! 18nll '
= Taca: © _ —|BTKL: ' R ' ' '

| _
|BT H:n, =n, .2 |m, =m + m, T my=12n, +2n

. |B'[otc>|.n Oxi:n, 2=n_, 24N, | VL[N, =1

Vi du 1: Cho 8960 ml (dkc) alkene X qua dung dich bromine dw. Sau phan &ng thiy khdi lwgng binh bromine ting 22,4
gam. Biét X c6 dong phan hinh hoc. CTCT cta X la:

A. CH,=CHCH.CHs. B. CH;CH=CHCHs. C. CH;CH=CHCH:CHs. D. (CHs3):C=CH..

* Ph ng thphfheng: C H. +Br. - C H. Bt

‘ﬁ;,}m:ﬂzﬂlm| 22'4
4 TR 22.4 _:‘M:H_ =H:56=14ﬂ—>ﬂ=4_>CTPT:CiHE
‘_ mEn"u Br, f'ng = m_.:_--,..—_.-, = 22.4 ga'ﬂ !

o X c& @ng ph@ hoeh héc — X ph¥i lu@p nB:CH,- CH= CH- CH,

Vi du 2: Dan tir tir 8,4 gam hdon hop X gdm but-1-ene va but-2-ene 10i chdm qua binh dwng dung dich Br;, khi két thic phan
rng thiy c6 m gam bromine phan rng. Gia tri cham 14 :
A.12 gam. B. 24 gam. C.36 gam. D. 48 gam.

|But—1-en | P
.. - C,H, + Br, » C,H.Br, (DoC,H, callignkQ=
[But-2-en| 4T : (DO, }

BT lignkQz:ny, =n., 1= 8_52 =0,15mol — m, =015.160= 24 gam

Vi du 3: Cho 1,12 gam alkene cdng hop vira dd v&i bromine thu dwoc 4,32 gam sdn phdm céng hop. Cong thirc phan t cha
alkene la:

A. CsHe. E C4Hs. C. CsHyo. D. CsHia.
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« Ph ngtrehphfneng: C H,, + Br, - C H, Br

112 43

=Ny =Noy 5 < = —n=4-CTPT: C,H,
: 2% 14n o 14n+ 160

Vi du 4: Hydrocarbon X c6ng HCl theo ti 1& mol 1:1 tao sdn phdm c6 ham lwong chlorine 13 55,04%. X c6 c6ng thirc phan tir 13 :
A. C4Hs. B. C;H.. C. CsHao. D. C3Hs.

e X +HCl —— X callignkQn — X lpanken: C H, |
«Ph ng tohphfneng: C H, + HCl - C H, .Cl
355

. %, = ——
Trong C H. -Cl:%m, A 365

100=5504 » n=2->CTPT : C,H,

Vi du 5: Dan 3,7185 lit (dkc) hdn hop X gdbm 2 alkene 1a dong ddng ké ti€p vao binh nuwéc bromine dw, thdy khéi lwgng binh
tang thém 7,7 gam.
a. CTPT cta 2 alkene la:

A. C2H4 va C3H6. B. C3H5 va C4H8. C. C4H3 va C5H10. D. C5H10 va Csle.
b. Thanh phan phin % vé thé tich cta hai alkene la :

A.25% va 75%. B. 33,33% va 66,67%.

C.40% va 60%. D. 35% va 65%.

37185

. 2 mka-ll: CWH?W ! Br? — CWH?'TBr? | m:mE'_ '."uzm-‘-.'\--:n 2?-?9‘377”“ rl!—"."l--f!"l = ﬁ - G'l5 ml
:lr-;lr % ang Bag lisntlh |.C3HI3 ramol
M., =-—===14n->n=36/—"-* =
> Men. =g 14n-n=3 |C,H, :bnol
|- My hip = G b=015 |.r3= 0,05 a 0,05
: : V-, = =—==.100=3333% — %V, =0667/%
m,, ., =42ai56b=77  |b=01 015 33,33% > Ve, = 06,67%

Vi du 6: Cho 3,7185 lit hon hop etan va ethylene (dkc) di chAm qua qua dung dich bromine dw. Sau phan tng khdi lwong
binh bromine ting thém 2,8 gam. S6 mol etan va ethylene trong hén hop lan lwotla:

A.0,05va0,1. B.0,1va 0,05. C.0,12va 0,03. D.0,03va0,12.

| . 7185

Ewn:CHy(amol)  [CH, +Bry, —»Khengphfnong  |n . =a+b= 2122015
og ) N N 24,79

|Etilen: C.H, (bmol) | C.H, + Br, ., — C.H,Br, [ moe o =, ~ 28Gm
— ﬂ:.H__ = 22;88: {]Il: b—b d= {].E'E}

Vi du 7: Hon hop X gdbm methane va alkene, cho 6,1975 lit X qua dung dich bromine dw thdy khdi lwgng binh bromine ting
7,28 gam va c6 2,9748 lit khi bay ra (dkc). CTPT ctia alkene la :
A. C4Hs. B. CsHyo. C. CsHe. D. C:H,4
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| . "n _aib-20 0
[Metan: CH, (amol)  [CH. +Br - Khengphfneng | e 24 7
|Anken:C H,, (brol) ~ |CH,, +Br, —CH,Br, 'ﬂ L 2918 o .
| Khrbeyra — "CH, T 24.?9 > -
7,28
= b=013WMgg 5 vy = Mape, = 1280aM—> M, = SER 56=14n—n=4- CTPT: C,H,

Vi du 8: Mot hdn hop gom etilen va acetylene c6 thé tich 7,437 lit (dkc). Cho hén hop d6 qua dung dich bromine du dé
phan rng x4y ra hoan toan, lwvgng bromine phan (rng 1a 64 gam. Phan % vé thé tich etilen va acetylene lan lwotla:

A. 66% va 34%. B. 66,19756% va 34,34%.
C.66,67% va 33,33%. D. Két qua khac.
‘anol C.H, (1= ' C_H, + Br. - C_H,Br.
-{}.3rml.| 2Ha }-Br:.:{}.-ﬂln“nl—y.l - 2 77 ~2Tla B
|- r-II"|:"|"|':;=':5] ! b:G'B |.a:ﬂ.2 a E'.E
: : Yo = —.100=666/%— %V, = 33 33%
T |BTIk=:in, =a+2b=04  |b=01 " =" 03 0.67% = %V, =33 33%

Vi du 9: 0,05 mol hydrocarbon X 1am mAit mau vira dd dung dich chita 8 gam bromine cho ra san phdm c6 ham lwong
bromine dat 69,56%. Cong thirc phan tk cia X 1a :

A. CsHs, B. C:Hs. C. CsHo. D. CsHs.
«BT lkn:n, =n,ne lgﬂz 0057 — n=1- X lpaken :C H, —%—-C H, Br, ca:
— %m,, = ﬂ.l{){]: 69,56 - n=5—- CTPT : C.H,

" 14n+ 160 o

Vi du 10: Mdt hdn hop gdom 2 alkyne khi d6t chay cho ra 14,874 lit CO; va 6,3 gam H,0. S6 mol H; t3i da c6 thé cdng vao hon
hop trén véi xic tac Ni, t° 1a :
A. 0,5 mol. B. 0,1 mol. C. 0,25 mol. D. 0,3 mol.

1544 63 Ni.t°
i =Neg Ny = —=——-——=025molvuph mgtreh: CH, ,+2H, " 5CH, .
HIEIN i H_-\.- 22|4 18 H 1 £ & £ ) o

025 - 05

« HOE BT liznk@=:n, =n, 2=0252=05nvl

Vi du 11: H6n hop khi X gdbm H; va C;H. ¢ ti khdi so v&i He 1a 3,75. Dan X qua Ni nung néng, thu dwoc hon hop khi Y ¢6 ti
khoi so véi He 12 5. Hiéu suit ctia phan &ng hydrogen hoda 1a :
zA. 20%. B. 40%. C. 50%. D. 25%.
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[C.H, :amol [Ny, =atb=1 la=0,5
«§ 1 mol hen i pX gam | 2 |
FALmOlhen NPX EM | g m,,, =282+ 20-13754 [b=0,5
#C.chl:ViGph ngtrah:
* C?Hi ! H?”I—ic?Hﬁ[{SOSJﬁhmEyhﬁaﬁ _}§‘£EHC_H-_:J.:|:“H_ pa =C}
b& 05 0,5
visk C - C — C
sal: 05-c¢ 05 -c C
. — o) o) m,o=m, my e m (saupo)
M, M _28(05-0):2(05-¢) 30C_ < 4ii) . .+, =025
n, (05-0)+(0,5-¢c)+c |dY/ =5
¥ |~ /He
& C,ch2:Bfotopnkheil ing:-m=m <=n.M =nM_=13754=n.545n=075
a r-.H.:;.j EI.EE}
= Ny o =N =N = 1-0,75= 0.25mol — Ho%=—.100= 5=.100= 50%
H: b®

Vi du 11: Cho H; va 1 olefin c6 thé tich bing nhau qua niken dun néng ta dwoc hon hop A. Biét ti khdi hoi ctia A déi véi H»
la 23,2. Hiéu suit phan &ng hydrogen hod la 75%. Cong thirc phin tk olefin 13 :
A. C2H4. B C3H6. Q C4H8. D C5H10.

. CWHE‘W ! H?”I—:' CWH?W-?

—Chénn, =n., =1mol (Véa®@)-n, ,=n-n=(L1+L-n-= 1,%: 0,75= - n. =125l
m, 12+114n

—»BIKL:m=m=m, +m, =12+114n->M, =

A ﬁ_;_ = 175 =2322>5n=4-> C; He

Vi du 13: Cho 24,79 lit hon hop khi X (dkc) gdbm CHs, C2Ha, C2H, va H, c6 ti khdi d6i véi Hy 1a 7,3 di chdm qua dng st dwng
bot Ni nung néng, thu dwoc hon hop khi'Y ¢6 ti khéi d6i véi H, 1a 73 /6. S6 mol H, da tham gia phan tmg 1a :
A. 0,5 mol. B. 0,4 mol. C. 0,2 mol. D. 0,6 mol.

22,4 73

«BIKL:m=m<<nM =nM_ < 4.?.3.2=E.2.rg —n, =06

=Ny =N -n=1-06=04nmol

Vi du 14: Cho hdn hop X gdm alkene va hydrogen c6 ti khéi so véi helium bang 3,33. Cho X di qua bot niken nung néng dén
khi phan (rng x4y ra hoan toan, thu dwgc hdn hop Y c6 ti khdi so véi helium 14 4. CTPT cta X 1a
A. C;H.. B. C3Hs. C. C4Ha. D. CsHyo.

e Chann,=n=1mol -BTKL:m =m. < n.M =nM, < 13334=n.44 -5 n_=08325
o =N, —n.=1-08325= 01675 ol
« MEkh ctacd:M_=44=16ghol » ChachficaH, d tronghcnhi psau(henhipY)
eCH, +H M CH, 0832510l Y gém]CWH?ﬁ_?:ﬂ.lﬁ?E} ol

01675 — 01675 |H, d :08325- 01675 =0,665 nol
< m, =0,8325.16= 0,1675.(14n+ 2)+ 06652 - n=5—- CTPT: C.H,,

_‘nH
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Vi du 15: Tron mot thé tich H, véi mot thé tich alkene, thu dwgc hdn hop X ¢6 ti khdi so véi He 14 3,75. Pun néng X véi xidc
tac Ni, thu dwoc hdn hop Y ¢6 ti khdi so véi He 1a 4,6875. Biét cac thé tich do trong cing mot diéu kién. Thanh phan
phan tram vé khéi lwong cha alkane trong Y la:

A. 25%. B. 40%. C. 60%. D. 20%.

(Pe thi thir Pai hoc Iin 2 - THPT Thuin Thanh - Bic Ninh, nim 2012)

v
PV %—>Ché|r1 N =Ny =1mol >BTKL :m =m < n.M, = n.M,

= (1+13754=n.468754->n =16—>n, =n-n=(1+1)-16=04nvl
o« MEkKh ctaca: M_=468754=1875g/mol - ChitchthaicaH, d tronghenhipsau(henhipY)
« Vb o, n kheng ndi phfin eng x%y ra houn topn nen cong ca thOca anken d
C.H, .:04mol
—16nolY gamiH,d :1-04 =06 mol
CH . d:1-04=06nd
= m, =161875=04.(14n+ 2)+ 0,62+ 0,6.14n > n=2 - CTPT: C,H, — Ankan: C,H,
0,4.30
%~ 161875

* C"lH?W ! H? ”—> CWH?W-?
04 « 04 — 04

— %am

100 = 40%

Vi du 16: Hon hop khi X gdm H, vd mdt hydrocarbon Y mach hé. Ti khéi ctia X ddi véi H, biang 3. Pun néng X (véi bot Ni xtic
tac) téi phan trng hoan toan, thu dwoc hdn hop khi X; c6 ti khéi so véi Hz bing 4,5. Cong thirc phan ti clia Y 1a:
A. C;H.. B. C;H.. C. CsHe. D. CsHa.
D@ thi thit THPT Qudc Gia l4n 2 - THPT Ding Thiic Hira - Nghé An, niim 2015)

o Chann,=n=1mol - BTKL:m =m. < n.M =n.M < 132=n452->n =§
2 1

_:‘HH_:;J:n;_n::l—gzgml
* MAEKh.ctaca:M, =4,52=9g/mol > ChiecaciH, d trong henhi psau (henhi pY )
eTeeg qut:CH, ., +kH, — CoHa. ‘CWH?” 13_]|_<[FTI}|]'
- 1 > < mol Y gdm
3 - 3k ’ ‘H d g_i[m”
’ * T T3 x
= mr.=%.9=3—lk.f14n- 2}-::;3—3—1;].24 n=k—§ p nA:CH, can=k=2

BAI TAP TU LUYEN
Céu 1: Cho 2,479 lit alkyne 16i qua binh dung dung dich bromine thi thiy khéi luong binh ting 4 gam. Alkyne
c6 cong thurc phan tir 1a
A. CHo. B. C;Ha. C. C4Hs. D. CsHs.
Ciu 2: Biét 8,1 gam hdn hop khi X gom : CH:~CH,~C=CH va CH;~C=C—CHj; ¢6 thé lam mét mau vira du
m gam Br; trong dung dich. Gia tri cia m la

A. 16 gam. B. 32 gam. C. 48 gam. D. 54.
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Cau 3: Cho 2,24 gam m¢t alkene X tadc dung véi dung dich Br, du, thu dugce 8,64 gam san phém cong. Cong

thire phan tir cua alkene 1a
A. C;Hs. B. C;Hs. C. CH.. D. CsHo.

Céu 4: Mot hydrocarbon X cong hop vai axit HCI theo ti 16 mol 1:1 tao san pham c6 thanh phan phan trim
vé khéi lugng chlorine 14 45,223%. Cong thirc phén tir ciia X 1a
A. C;Hs. B. C;Hs. C. CH.. D. CsHo.

Ciu 5: Mot hdon hop X c6 thé tich 12,395 (dkc), X gom 2 alkene dong dang ké tiép nhau. Khi cho X qua
nuéc Br, du thdy khdi luong binh Br, ting 15,4 gam. CTPT va sé mol mdi alkene trong hdn hop X 1a
A. 0,2 mol C;H, va 0,3 mol C;Hs. B. 0,2 mol CsHs va 0,2 mol C,Hs.

C. 0,4 mol C,H, va 0,1 mol C;Hs. D. 0,3 mol C,H, va 0,2 mol Cs;Hs.

Cau 6: Cho 7,437 lit hdn hop methane va propylene (dkc) di cham qua qua dung dich bromine du. Sau phan
tmg khdi lugng binh bromine ting thém 8,4 gam. Thé tich methane va propylene trong hdn hop 1an luot
la
A. 2,479 va 4,958. B. 4,958 va 1,2395. C. 3,7185va 3,7185. D. 6,1975 va 1,2395.

Céu 7: Hon hop X gdm ethan va alkyne, cho 9,916 L X qua dung dich bromine du thay khdi luong binh
bromine tang 5,2 gam va c6 4,958 lit khi bay ra (dkc). CTPT cua alkene la
A. CsHs. B. C;H.. C. CsH.. D. CsHs.

Céu 8: Mot hon hop gom ethylene va propyne cé thé tich 4,958 lit (dkc). Cho hdn hop d6 qua dung dich
bromine du dé phan mg xay ra hoan toan, luong bromine phan tmg 1a 48 gam. Phan % vé thé tich
ethylene va propyne lan lugt 13
A. 66% va 34%. B. 65,66% va 34,34%.

C. 50% va 50%. D. Két qua khac.

Ciu 9: Cho 4,958 lit Hydrocarbon X 1am mat mau vira di dung dich chira 64 gam Br; cho ra san pham c6
ham luong bromine dat 85,56 %. Cong thirc phan tir cia X 1a
A. CsH,, B. C;H.. C. C4Hs. D. C:H..

Cau 10: Mot hdn hgp gém 2 alkyne khi d6t chay cho ra 13,2 gam CO, va 3,6 gam H,O. Khéi luong
bromine ¢ thé cong vao hdn hop trén 1a

A. 16 gam. B. 524 gam. C. 32 gam. D. 4 gam.

Cau 11: Hon hop X gdom H, va C,H, ¢6 ti khdi so véi H, 14 7,5. Dan X qua Ni nung néng, thu dugc hdn
hop Y ¢6 ti khéi so véi H, 1a 12,5. Hiéu suat cta phan Gng hydrogen hoa la
A. 70%. B. 60%. C. 50%. D. 80%.
(Dé thi tuyén sinh Pai hoc khdi A nim 2012)
Cau 12: Cho H, va 1 olefin c6 thé tich bang nhau qua niken dun néng ta duoc hdn hop A. Biét ti khdi hoi
clia A d6i véi He 1a 15. Hiéu suat phan tng hydrogen hoa 12 80%. Cong thirc phan tir olefin 1a
A. CHa. B. C;He. C. C4Hs. D. CsHo.
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Céu 11: Hon hop X gém Ha, CoH, va CsH, ¢6 ti khéi so v6i Ha 13 9,25. Cho 24,79 lit X (dkc) vao binh kin
c6 san mot it bot Ni. Pun noéng binh mét thoi gian, thu dwoc hdn hop khi Y ¢6 ti khdi so v6i H, bang
10. Tong sb mol H, da phan ung 1a
A. 0,070 mol. B. 0,015 mol. C. 0,075 mol. D. 0,050 mol.
(Dé thi tuyén sinh Pai hoc khdi A nim 2013)
Cau 14: Hon hop X gom olefin Y va hydrogen c6 ti khdi so voi He 1a 3,2. Dan X di qua bot Ni nung néng
cho dén khi phan ung xay ra hoan toan, thu dugc hdn hop Z c6 ti khdi so v6i H, 1a 8. Vay cong thirc
phin tircia Y la
A. C,Hs. B. C,H.. C. CsHyo. D. C;Hs.
(D¢ thi thir Pai hoc 1in 1 —- THPT Chuyén Quang Binh, nim hoc 2013 — 2014)
Cau 15: Tron mot thé tich H, v6i mot thé tich alkene thu duoc hdn hop X. Ti khdi cua X so véi Hy 14 7,5.
Dan X qua Ni nung nong duoc hdn hop khi Y ¢6 ti khdi hoi so voi H, 1a 9,375. Phan tram khéi luong
cua alkane trong Y 1a
A. 20%. B. 40%. C. 60%. D. 25%.
(D& thi thir Pai hoc 1in 1 — THPT Chuyén Pai hoc Vinh — Nghé An, niim 2011)
Ciu 16: Hon hop X 1a chét khi ¢ diéu kién thudng gdm mot hydrocarbon Y mach hd va H,; X ¢6 ti khéi so
v6i H, bing 4,8. Cho X qua dng chtra bot Ni rdi dun nong dé phan tng xay ra hoan toan, thu duoc hdn
hop khi Z ¢6 ti khdi hoi so véi H, bang 8. Cong thirc phan tir cia Y 1a
A. C4Hs. B. C;He. C. CsH.. D. C,Hs.
(Dé thi thir Pai hoc 1in 5 - THPT Chuyén KHTN Ha Noi, niim 2014)
Cau 17: Cho hén hop 2 alkene 16i qua binh dung nudc Br, du thay khdi luong Br, phan tng 12 8 gam. Tong s6
mol cua 2 alkene la
A. 0,1 B. 0,05. C. 0,025. D. 0,005.
Cau 18: 2,8 gam alkene A 1am mat mau vira du dung dich chita 8 gam Br,. Hydrate héa A chi thu dugc mét
alcohol duy nhat. A c6 tén 1a
A. ethene. B. but-2-ene. C. hex-2-ene. D. 2,3-dimethylbut-2-ene.
Ciu 19: Cho 9,916 L hdn hop gdm ethylene va ethan (dkc) di qua dung dich bromine thi phan tng vira du
v6i 16 gam bromine. Thanh phan % thé tich mdi khi trong hdn hop ban dau 1a bao nhiéu?
A. 80% ethylene va 20% ethan. B. 25% ethylene va 75% ethan.
C. 60% ethylene va 40% ethan. D. 30% ethylene va 70% ethan.
[Thi thae THPT QG lan 2/2019 — chuyén Bac Liéu]
Cau 20: Hydrocarbon mach ho X tac dung voéi HCI theo ti 16 mol 1 : 1, thu dugce dan Xuat 2 halogen. Trong
phan tr Y, chlorine chiém 38,38% vé khéi lugng. Tén goi cia X la
A. ethylene. B. but-1-ene. C. but-2-ene. D. 2,3-dimethylbut-2-ene.
Cau 21: Cho hén hop X goém 0,1 mol C,H, va 0,1 mol CH, qua 100 gam dung dich Br, thay thoat ra hdn
hop khi Y ¢6 ti khdi so v6i H, 13 9,2. Vay ndng do phan trim ctia dung dich Br, 13
A. 12%. B. 14%. C. 10%. D. 8%.
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(Dé thi thir THPT Quéc Gia lan 1 — THPT Poan Thwong — Hai Dwong, nim 2015)
Cau 22: Cho hén hop khi X g(‘Sm hai alkene c6 cung thé tich, 16i cham qua binh duyng dung dich Br; du, théy
khéi luong binh ting 12,6 gam va c6 48 gam Br, phan (mg. S6 cip chit théa man cac diéu kién trén cua
Xla
A. 2. B. 1. C.3. D. 4.
(D¢ thi thir THPT Quéc Gia lan 3 — THPT Chuyén Pai hoc Vinh — Nghé An, nim 2015)
Ciu 23: Cho 0,42 lit hdn hop khi B gém hai hydrocarbon mach hé di cham qua binh dung nuéc bromine
du. Sau phan mg hoan toan thdy c6 0,309875 lit khi thoat ra khoi binh va c¢6 2 gam Br, da tham gia phan
tmg. Biét ti kh6i hoi ciia B so véi H, bang 19. Cac thé tich khi do ¢ dkc. S5 hdn hop B théa mén diéu
kién trén la
A.S. B. 2. C. 4. D. 1.
Cau 24: Hon hop X gom 2 alkene la dong dang lién ti€p co thé tich 4,958 lit (¢ dkc). Néu cho hon hop X di

qua binh dung nuéc bromine du, khdi lugng binh ting 1én 9,8 gam. Thanh phan phan trim vé thé tich
ctia mot trong 2 alkene 1a
A. 50%. B. 40%. C. 70%. D. 80%.

Ciu 25: Din 3,7185 lit (dkc) hdn hop X gom 2 alkene 14 vao binh nudc bromine du, thiy khdi lugng binh
tang thém 7,7 gam. CTPT cua 2 alkene la
A. CH, va C4Hs. B. C;H¢ va C4Hs. C. C4H;g va CsHy,. D. A hodc B.

Ciu 26: Mot hdon hop X gom alkane A va alkene B, A ¢6 nhiéu hon B mdt nguyén tir carbon, A va B déu ¢
thé khi (¢ dkc). Khi cho 7,437 lit khi X (dkc) di qua nudc bromine du, khéi lwong binh bromine ting 1én
2,8 gam ; thé tich khi con lai chi béng 2/3 thé tich hdn hop X ban dau. CTPT cta A, B va khéi luong cta

hon hop X 1a
A. C4sHyo, CsHe; 5,8 gam. B. C;Hs, C,H, ; 5,8 gam.
C. CsHyo, CsHe ; 12,8 gam. D. C;Hs, CoHy 5 11,6 gam.

Ciu 27: Mot hon hop X gom alkane A va mot alkene B ¢6 cung sd nguyén tir C va déu ¢ thé khi & dkc. Cho
hén hop X di qua nudc Br, du thi thé tich khi Y con lai bang nira thé tich X, con khéi lugng Y bang
15/29 khéi lugng X. CTPT A, B va thanh phan % theo thé tich ctia hdn hop X 1a
A. 40% C,Hs va 60% C,Ha. B. 50% Cs;Hsva 50% C;He.

C. 50% C4Hyo va 50% C4Hs. D. 50% C,Hs va 50% C,Ha.

Céu 21: Cho hydrocarbon X phan ting v6i bromine (trong dung dich) theo ti 16 mol 1 : 1, thu duoc chat hiru
co Y (chira 74,08% Br vé khdi lugng). Khi X phan tmg v6i HBr thi thu dugc mot san pham hiru co duy
nhat. Tén goi ctia X 1a
A. but-1-ene. B. but-2-ene. C. propylene. D. propane.

(D¢ thi tuyén sinh Pai hoc khdi B nim 2009)

Ciu 21: X 13 mot hydrocarbon mach hd. Cho 0,1 mol X 1am mét mau vira da 300 ml dung dich Br, 1M, tao
dan xudt Y co chira 90,22% Br vé khdi luong. X tac dung véi dung dich AgNO+/NH; tao két tia. Cong
thirc cdu tao phi hop cua X 1a
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A. CH3—CH=CH-C=CH. B. CH,=CH-CH,—C=CH.
C. CH,=CH-C=CH. D. CH,=CH-CH>—CH,—C=CH.
(Dé thi thir THPT Qudc Gia — THPT Chuyén Hung Vwong — Phii Tho, nim 2016 )

Céu 30: X 12 hdn hop gdm 2 hydrocarbon mach ho (thudc diy dong dang alkyne, alkene, alkane). Cho 0,3

mol X 1am mat mau vira ¢ 0,5 mol bromine. Phét biéu nao dudi day dung ?
A. X c6 thé gom 2 alkane. B. X c6 thé gom 2 alkene.
C. X ¢6 thé gom1 alkane va 1 alkene. D. X c6 thé gdm1 alkene va mot alkyne.

Céu 31: Cho 4,958 lit hdn hop X (& dkc) gdm 2 hydrocarbon mach hé 1i tir tir qua binh chira 1,4 lit dung dich
Br, 0,5M. Sau khi phéan tig hoan toan, sb mol Br, giam di mét nira va khoi luong binh ting thém 6,7 gam.
Cong thirc phan tir ciia 2 hydrocarbon 1a
A. C:H; va C4Hg. B. C,H, va C4Hs. C. C3H,4 va C4Hs. D. C;H; va C;Hs.

(Dé thi tuyén sinh Pai hoc khdi A nim 2007)

Cau 32: Cho hdn hop X gom 1 alkene va 2 alkyne ké tiép trong day dong dang. Cho 0,3 mol hén hop X qua
dung dich bromine du thiy 64 gam bromine d phan tng va khéi lugng dung dich bromine ting 11,56
gam. Vay cong thirc ctia hdn hop X 1a

A. CH,, CiHy, CiHe.  B. C3Hg, C4Hg, CsHs. C.CH,, CHg, CsHs.  D. C4Hs, C;Hy, C4Hs.
(D& thi thir THPT Quéc Gia lan 3 — THPT Chuyén Bién Hoa — Ha Nam, nim 2015)

Cau 31: Hon hop khi X gom alkene M va alkyne N c6 cliing s6 nguyén tir carbon trong phan tir. Hon hop X
6 khéi lwong 12,4 gam va thé tich 7,437 lit (& dkc). S6 mol, cong thirc phéan tir cia M va N 1an luot 1a
A. 0,1 mol C;Hy4 va 0,2 mol C,H,. B. 0,1 mol CsHs va 0,2 mol C;H..

C. 0,2 mol C,H, va 0,1 mol C,H,. D. 0,2 mol C;Hs va 0,1 mol CsHy.

Cau 34: Cho hdn hop khi X gdm hai alkene c6 cling thé tich, 16i cham qua binh dung dung dich Br; du, thay
khéi lwong binh ting 15,75 gam va c6 60 gam Br, phan tmg. S6 cip chét thoa man cac diéu kién trén cua
Xla
A. 2. B. 3. C. 1. D. 4.

Ciu 35: Ti khdi cia mot hdn hop khi B (g6m 2 hydrocarbon mach ho) so v6i hydrogen 1a 17. O diéu kién
chuan, trong béng t6i, 400 ml hdn hop B tac dung vira da voi 71,4 cm® dung dich bromine 0,2M. Sau
phan tmg thé tich khi con lai 1a 240 cm®. Cong thirc phén tir ciia 2 hydrocarbon 1a

A. Csz va C3H8. B. CH4 va C4H6. C. C4H6 va C3H6. D. C2H6 va C3H4.
(Dé thi thir Pai hoc 1dn 2 —- THPT Chuyén Nguyén Hué — Ha Noi, nim 2012)

Cau 36: Cho 0,4648125 lit hdn hop khi B gom hai hydrocarbon mach hé (phén tir hon kém nhau 1 nguyén
tir carbon) di cham qua binh dyng nudc bromine du. Sau phan tng hoan toan thiy c6 0,309875 lit khi
thoat ra khoi binh va c6 2 gam Br, di tham gia phan tmg. Biét ti khdi hoi cua B so voi H, bang 19. Cac
thé tich khi do & dkc. Cong thirc phan tir ctia hai hydrocarbon trén 1a

A. CH4 Vé. Csz. B. C3Hg Vé. Csz. C. C2H5 Vé. C3H4. D. C3Hg Vé. C4H6.
(Dé thi thir Pai hoc 1in 2 —- THPT Chuyén Lé Quy Pén — Quéng Tri, nim 2012)
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Céu 37: Cho hén hop X gém ethylene va H, c6 ti khdi so véi H, bang 4,25. Dan X qua bot niken nung nong
(hidu sudt phan g 75%) thu duoc hdn hop Y. Ti khdi cta Y so véi H, (cac thé tich do & cing diéu
kién) la
A. 5,23. B. 3,25. C. 5,35. D. 10.,46.

Céu 38: Hon hop khi X gom H, va mot alkene c6 kha ning cong HBr cho san pham hiru co duy nhét. Ti
khéi ciia X so véi H, bang 9,1. Pun néng X ¢6 xuc tac Ni, sau khi phan tng xay ra hoan toan, thu dugc
hdn hop khi Y khong 1am mat mau nudc bromine; ti khdi ciia Y so v6i H, bang 13. Cong thirc ciu tao
cua alkene la
A. CH;CH=CHCHs. B. CH,=CHCH,CHs. C. CH,=C(CHs).. D. CH,=CH..

Cau 39: Hon hop A gom H,, C;H;, CsH,. Cho tir tir 12 lit A qua bot Ni xuc tac. Sau phan tng duoc 6 lit khi
duy nhét (cac khi do ¢ cung diéu kién). Ti khéi hoi cia A so véi Hs 1a
A. 11, B. 22. C. 26. D. 13.

Céu 40. Cho hén hop khi X gébm H,, propene, propyne. D6t chay hoan toan V lit hdn hop thi thé tich CO,
thu dugc bang thé tich H,O (cac thé tich do cung diéu kién chuan). Dan V lit hdn hop X qua Ni nung
néng, dén khi phan mg xay ra hoan toan thi thu dugc 0,6V lit khi Y. Dan Y di qua dung dich Br, du ¢6
48 gam Br; phan img. Gia tricua V la
A. 6,1975 B. 3,7185 C. 12,395 D. 2,479

Cau 41: Hon hop X gdm hydrogen va mot hydrocarbon. Nung néng 16,1135 lit hdn hop X (dkc) (c6 Ni
xuc tac) dén khi phan tng hoan toan, thu duoc hdn hop Y ¢6 khéi lugng 10,8 gam. Biét ti khdi ciia Y so
v6i methane 1a 2,7 va Y c6 kha ning lam mat mau dung dich bromine. Céng thirc phan tir cia
hydrocarbon la
A. C;Hs. B. C;He. C. CsH.. D. C,Hs.

Ciu 42: Cho 3,12 gam alkyne X phan tng vé6i 0,1 mol H, (xtc tac Pd/PbCO:s, t°), thu dugc hdn hop Y chi
c6 hai hydrocarbon. Céng thirc phan tur cua X 1a
A. CH.. B. CsH;. C. C4Hs. D. C;H..

(Dé thi tuyén sinh Cao ding nim 2010)

Céu 43: Mot hon hop X gom 1 alkyne A va H, ¢6 V = 17,353 lit (dkc) cho qua Ni nung néng, phan tng
hoan toan cho ra hdn hop Y ¢6 V = 7,437 lit (Y ¢6 H, du). Thé tich ctia A trong X va thé tich H, du (dkc)
la
A.4,9581it; 2,479 lit.  B. 4,958 1it ; 4,958 1it. ~ C. 3,7185 lit ; 3,7185 1it. D. 1,2395 lit ; 6,1975 lit.

Ciu 44: Dot chay hoan toan 0,1 mol alkyne dugc 3,6 gam H,O. Néu hydrogen hoa hoan toan 0,1 mol
alkyne d6 roi dt chay thi luong nude thu dugc 1a
A. 4,2 gam. B. 5,2 gam. C. 6,2 gam. D. 7,2 gam.

Cau 41: Hon hop X gdm alkyne Y va H, c6 ti khdi so v6i H, 14 6,7. Dan X di qua bot Ni nung nong cho dén khi
cac phan tmg xay ra hoan toan, thu duoc hdn hop Z ¢6 ti khdi so voi H 13 16,75. Cong thirc phan tir ciia Y 1a
A. C4Hs. B. C;sH;. C. C;H.. D. C:H..

(Dé thi thir Pai hoc 1in 2 - THPT Quang Xwong 4 — Thanh Hoéa, niim 2013)
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Céu 46: Hon hop A gdm C;H, va H,. Cho A di qua 6ng dung bot Ni nung néng, thu duge hdn hop B gdbm 3
hydrocarbon c¢6 ti khbi d6i voi H, 1a 21,5. Ti khéi ciia A so véi H, 1a
A. 10,4. B.9,2. C.7.2. D. 8,6.
(Dé thi thir Pai hoc lin 1 —- THPT Chuyén Nguyén Quang Diéu — Pong Thap, nim 2014)
Cau 41: Tron mot thé tich alkene X véi mot thé tich Ha, thu duoc hdn hop Y ¢o ti khdi so véi Ha 14 7,5. Cho
Y vao binh kin ¢ chita sin mot it bot Ni (thé tich khong dang ké). Nung néng binh mot thoi gian rdi dua
nhiét d6 ban dau thi thu duoc hdn hop khi Z ¢6 ti khéi so voi H, 1a 12,5. Phan trim theo thé tich ctia H,
trong Z la
A. 83,33%. B. 66,67%. C. 33,33%. D. 16,67%.
(D¢ thi thir Pai hoc 1an 1 — THPT Tran Phii — Thanh Héa, nim 2014)
Ciu 41: Mot hdon hop gom 2 alkyne c6 thé tich 17,353 lit. Thém H, vao dé dugc hdn hop c6 thé tich
60,7355 lit. Nung X v&i xtic tic Ni, thu duoc hdn hop Y c¢6 thé tich giam di 4/7 1an so voi thé tich cua X.
Hiéu suat phan ung hydrogen hoa 1a
A. 60%. B. 75%. C. 100%. D. 80%.
(Dé thi thir Pai hoc 1in 2 — THPT Pirc Tho — Ha Tinh, niim 2013)
Céu 49: Tron mot thé tich H, véi mot thé tich alkene X, thu dwoc hdn hop Y ¢6 ti khdi so véi H, 14 11. Cho
Y vao binh kin c6 chtra sdn mét it bot Ni thé tich khong dang ké. Nung binh mot thoi gian rdi dua vé
nhiét do ban dau thi thu dugc hdn hop Z c6 ti khéi so v&i Ha 1a 55/3. Phan tram khéi luong cua alkane
trong Z 1a

A. 66,67%. B. 80%. C. 60%. D. 50%.
(D& thi thir Pai hoc 1in 2 — THPT Chuyén Pai hoc Vinh — Nghé An, niim 2013)

Cau 50: Hon hop X gdm hai alkene c6 ti khdi so v6i H, bang 16,625. Liy hdn hop Y chtra 26,6 gam X va 2
gam H,. Cho Y vao binh kin ¢6 dung tich V lit (¢ dkc) cé chira Ni xtc tdc. Nung binh mot thoi gian thu
duoc hdn hop Z c6 ti khdi so v6i H, bang 143/14. Biét hiéu suat phan tng hydrogen ho4 ciia céc alkene
bang nhau. Hiéu suét phan tng hydrogen hoa 1a
A. 60%. B. 55%. C. 50%. D. 40%.

Ciu 51: Hon hop khi X gom propylene va H,. Cho 6,5 gam hdn hop X vao mdt binh kin, ¢6 chtra mot it bot
niken 13 xtic tac. Pun néng binh mot thoi gian, thu duoc hdn hop khi Y. Dan hon hop Y qua binh dung
dung dich bromine du, thiy c6 2,479 lit hdn hop khi Z thoat ra (dkc). Biét ti khdi hoi cia Z so voi
methane 14 2,225. Hiéu suit phan tmg cong giita propylene véi hydrogen 1a
A. 53,3%. B. 60%. C. 75%. D. 80%.

Ciu 52: Cho 12,395 (dkc) hon hop X gém ethene, propene va hydrogen c6 ti khéi so voi helium bang 3,94.
Trong X, ti 1&¢ mol ctia ethene va propene 1 2 : 3. Dan X qua bét Ni (dun néng) thu duoc hon hop Y ¢6 ti
khdi so voi hydrogen bang 12,3125 (gia st hiéu suat phan ting hydrogen hoa hai alkene 1a nhu nhau).
Dan Y qua binh chtra dung dich bromine du thay khéi lugng binh bromine ting m gam. Gia trj cia m 1a

A. 0,728. B. 3.2. C.6,4. D. 1,456.
(Deé thi thir Pai hoc 14n 2 — THPT Thuin Thanh — Bic Ninh, nim 2012)
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Céu 53: Cho hdn hop X gdm 0,02 mol ethylene, 0,02 mol propylene va 0,06 mol hydrogen qua éng dung
b6t Ni nung néng, thu dwoc hdn hop khi Y; ti khdi hoi Y so v6i hydrogen 1a 8,445. Cho Y qua dung dich
bromine du, thiy khéi luong dung dich bromine ting 1,036 gam. Hiéu suat phan tng cong hydrogen cua
C>H, va C3He lan lugt 1a
A. 20% va 30%. B. 20% va 20%.
C. 50% va 50%. D. 30% va 20%.
(Dé thi thir THPT Quéc Gia lan 1 — THPT Viét Yén — Bic Giang, nim 2015)
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DANG 5: BAI TOAN VE PHAN UNG VOI DUNG DICH AgNO; / NH;
5.1. Phuong phéap — Cong thurc van dung

VAN PE 1: KHONG PHAN UNG VOI AgNOs/NH;

Vi du 1: Cho V lit (dkc) hén hop khi X gdm C;H, va H; di qua dng chtra xtc tac Ni dun néng, thu dwoc hdn hop gom 3
hydrocarbon c6 ti khdi so v&i H, bdng 13,5. Phan tram thé tich khi C.H; trong X 1a:
A. 33,33%. B. 60%. C. 66,67%. D. 40%.

e CH, + H, s C,H, (ViiM_, =241Y=1352-Y=3)

— Ph —ng tooh phn eng tré thpnh : C,H, + 0,5H, —%2— C.H,

N n, =1nmol 1
— %V = ———=.100= 66,67%

s Ta chén theo t10mol trong ph —ng trxh : 1,05

[Ny, =050l

Vi du 2: Cho 14,874 lit (dkc) hon hop X gdm C,H; va H, qua binh dwng Ni (nung néng), thu dwgc hdén hop Y (chi chira ba
hydrocarbon) c6 ti khéi so v&i H, 1a 14,4. Biét Y phéan &ng toi da véi a mol Br, trong dung dich. Gié tri clia a la
A.0,25. B. 0,20. C.0,10. D.0,15.
[Dé chinh thirc THPT QG - 2018]

Pl M | Ll Mi - Pl B L W A ¥ A5 1A
S 1

- | v I I P . TP 2
[ L

2
bl TN B L = L rrel- — LT I — 47T T AR B 1 N
0z z PR T.H- : A=

— Ph —ng troh phin eng tré thynh : CH, + 144, — Mt 5 CH,,
0,25 — 025
|' Ne . =amol

[Ny, =L4amol -~

13 44
22,4

— Ta @Etheo @O0l trong ph —ng trxh Ny = @t Lda=

—a=025
# C,ch1l:Coinh C,H,,+06H, —» CH, (nojcongnh C.H,, +06Br, » C.H,Br,
025 - 015

I | az2=14a TNy, N = 0,15

© C,ch2: BfotoynliznkG=:n_, 2=n

Vi du 3: D6t chdy hoan toan 0,16 mol hdn hop X gdbm CHa, C.H;, C.Hs va CsHs, thu dwoc 6,9412 lit CO, (dkc) va 6,12 gam
H,0. Mt khac 10,1 gam X phan ng t8i da v&i a mol Br, trong dung dich. Gi4 tri cia a la
A.0,15. B. 0,25. C.0,10. D. 0,06.
[Dé chinh thtrc THPT QG - 2018]
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©C.chl:
BT C:n.=n., =028
S5 g ceng thec : n, =%c~»ﬂiﬁ=%—sﬁ=ﬂj@5—s BT H 1, = 2n, , = 0,68
BT =:n, -0160,625-01
—m,=m +m,=12028+1068=40gamX phnengvii01mal Br,

—101gamX phfnengwviin, = % =0,25mal
N- Ny .2 _ - .
BC.h2:RC = _175wuse H = %2 _ 495, CTPT :C,H, . > k= 2122 24*25 2_0625
M, N,
— 101
=Bl ming =n, k= 2525III}'E:'QL"} 0 25moal

Vi du 4: Hon hop E gdm cac hydrocarbon mach hé ¢é cting s8 nguyén tir hydrogen. Ti khéi cua E d6i véi H, 12 12,5. D6t chay
hoan toan a mol E cén vira da 0,55 mol O, thu dwgc CO, va H,0. Mat khac, a mol E tac dung t6i da véi x mol Br, trong
dung dich. Gia tri cia x 1a
A.0,15. B. 0,20. C.0,25. D. 0,10.

[ Dé thi chinh thttc TNTHPTQG - Bd GD & DT - M4 dé 206 - Nam 2022 ]

. d% =12,55M, =25 Ch&ch?a E cd CH, (M = 16) viuE gamc, ¢ hi @ocachon ¢i ng & H
Z

—EcadngCH;:M =12b+4=25 > b=175— Coinh Elu:C .H,

en, =n|C: %—%|f—»[}55 a|l?5 —|_>a 02 BT :x=n,, =n.k=02|

152412 Gy

A

Vi du 5: H6n hop khi X gobm 0,3 mol C;Hy; 0,15 mol C;H; va 0,5 mol H,. Pun néng X vé&i xtc tac Ni, sau mot thoi gian thu dwoc
hén hop khi Y c6 ti khéi so véi H, bang 13,3. Hon hgp Y phan (g t6i da véi x mol Br, trong dung dich. Gia tri cia x 1a
A. 0,15 B.0,1. C.0,25. D.0,3.
[Thi thir THPT QG I4n 1/2019 - THPT Pdng Hau - Vinh Phic]

e X gam,C,H, :0,15mol |
H.:05moal

e BTKL:m, =m, = 0,328+ 01526+ 0,52=n,.266—>n, =05

Ny p=n-n=n,-n =(03+015+05-05=045

o BYo topn lizn kQ n LNy 2=y ot Ny = 0340152=045+n, ,, > N, =015l

— WP LY AM, =133.2=26,6vuY +Br, (i @x nol)

. 1
=y T L |

Vi du 6: Cho 7,7 gam hén hop X gobm C;H,, C3He, C4Hio va H; qua binh dwng dung dich bromine dw thdy c6 a mol bromine tham
gia phan &ng. Mit khac, dét chdy hoan toan 0,5 mol hén hop X can dung 1,65 mol O, thu dwgc 1,1 mol CO-. Gia trj cta a la:
A.0,15. B. 0,20. C.0,25. D. 0,35.

[ D& thi thit TNTHPTQG - THPT Quéc Oai - Ha Noi - Lan 1 - Nam 2022 ]
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© C.ch1- Quy @é: NhEnthBy C,H, = (C,H,, + C,H,):2

C,H,:a n,=a+b+c=05 "a:D,lE
— Quy ®@ehenhipvO,C,H, :b — n, =65a+25+05c=165->b=025
H::c ln::_;da-zb:],l ‘NC=D,1
— My g5, = D88+ 26D+ 2c=154gam — BT =:n, = 2b=0,5nwl
7.7.05
=77 = "~ =0,25nol
- M am = *. " 152

£ C ch2- Gifitay: BTOxi:n, 2= Ny 24N, < 1652=112+n,, >n,, =11
2 C.ch21:NhEnthyn_, =n,, —»X cading: CH, (05mol) BT z:n, =05.1=05nwvl

k=1

sTacam, gsp =M+ My =1112+112=154gam —n; =05nol

H.C

7.7.05
=77 n, = = =025mol
— m, gam —s e 54
_ . Neo, . Ny o2 . 77
2C ch22:%C= ™ =22vuse H = Hrg = 4,4 7 ~Cz._;-__H;_;wn:_:_.H._.F3Q8=ﬂ25m'

— Bl =:n, =0,251=025mol

Vi du 7: Nung néng a mol hon hop X gdm propene, acetylene va hydrogen véi xtc tac Ni trong binh kin (chi xay ra phan
rng cdng H,), sau mot thoi gian thu dwec hdn hop khi Y ¢6 ti khdi so véi X 14 1,25. D6t chay hét Y, thu dugc 0,87 mol
C0; va 1,05 mol H,0. Mt khac, Y phan (ng t6i da véi 0,42 mol bromine trong dung dich. Gia tri ctia a la
A.0,45. B. 0,60. C.0,30. D.0,75.
[ Dé minh hoa thi TNTHPTQG - Bo GD&DT - Nim 2022 |

CH. b T
/%, CO.(0,87 rol) +H.O (1,05 mol

5C.chl:amol X 'CH, :c — ", HenhipY| -(0,87 mol) +1,0 {1,05mol)
H.:d My My 125 W

«§ &Y conglU@EX > m, —m. + m, —42b+ 26c+ 2d=0,87.12 + 1L,05.2 = 12,54 (1)
n M.

« BT C:30+2c =087(2) wital'i ABTKL:m, =m, 0, M, =n M, e Zt= 0
m, X

¢

+ Br. : 042 mol
E L%

]

—

ni= 125-»>n, =08a—>n, . =N, N, =a 08a=0,2a=02(b+c+d)
BT liznk@r:n, ,, My, =n., . 1in, 2<02bicidi042=bs2c(3)
e (1), (2) viu(3) > b= 015 c =021vud =039 »a=b+c+d=075

& C,ch2:BTKL:m, =m, <= n, M, =n,.M, < N _ My e 2125, n, =0,8a
n, M, n,
= Nep, =Ny g
«Tacan, = o W n,.k-n,=n_, —n, (*)vuphineng:Y¥ + kBr, —
—n, =n,k — Thaywm 1, N, —N, =N =N, <N, =N, —N 4N

= 08=105-087+042—>a=075
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Vi du 8: Hon hop khi A gobm 1,0 mol H; va 0,5 mol hai alkyne X, Y ké ti€p nhau trong diy dong déng (Mx < My). Nung A mot
thoi gian véi xtc tac Ni thu duwgc hdén hop B ¢é ti khéi so véi H, bang 9,25. DAn hén hop B qua dung dich bromine du,
sau khi phan &ng xay ra hoan toan, khéi lwong bromine tham gia phan (rng la 80 gam. Céng thirc phan t cia Y 1a
A. C;H.. B. C4He. C. CsHe. D. C3H..

[ Dé thi thit TNTHPTQG - S& GD&DT Vinh Phtic - Lan 2 - Nam 2022 ]

A Iol ) -.
e S—@ hda: A gam, 2 ankin: 0,5 mol —'—> HenhipB | d% =925 5 n, , =050l
l kOtitp ‘ : )
eBYotopnm:n, ing =N 2—=n, =05vwun, =n-n, »n,=1
' 05 0.5 ' 05 o3
eBIKL:m, =my =m, +m,,, =n, M, = 12+05M_, ~=19252
o [ X IC.H

M., =33-14n 2> n-2214 b ) S

Crban-2 MY INGH,

VAN DE 2: CO PHAN UNG VOI AgNO:/NH;

Vidu 9: X, Y, Z 1a ba hydrocarbon mach h& (Mx < My < My < 62) ¢6 cung s6 nguyén tir carbon trong phan tir va déu phan trng
v&i dung dich AgNO; trong NH; dw. Cho 25,8 gam hén hop E gdbm X, Y, Z (Ti 1&é mol twong rng 1a 1 : 2 : 2) tac dung t6i da
v&ia mol Br; trong dung dich. Gia tri ctia ala

o M asoldl, < M, <62 52 Cp 16k, ¥ VUZ <5waQidy g, thxse H phfi chvs gcg cho X nhE 1. H,

Hitroo achon

— M, =62(lo%) wathic tOC. H. kheng tan i & dng nitch hé,
« Himocachon X, Y viuZ + AgNO, /NH, — X, Y vuZ calign kQ = @untch:
Cingsal
— Kherg thOluC, hofE C, vxC, thxch@cd CH = CH ho/E C, thxch@d CH = C - CH,
(X Ip:CH=CH-CH,-CH, :u
—Egamc,cC, Y I[m: CH=C-CH=CH, :2u — m, =54u+ 52.2u+ 50.2u= 258 > u=01
| ZI:CH=C-C=CH:2u
=uZ+ 2u3+ 2ud=1Lonol

« BT liznkG=:n

Br.

Vi du 10. Hon hop X gdm 0,15 mol propyne, 0,1 mol acetylene, 0,2 mol etan va 0,6 mol H,. Nung néng hén hop X ( xtic tac
Ni ), sau mot thoi gian thu dwec hdén hop Y c6 ti khéi so véi Hz 12 a. Cho Y tac dung véi AgNO; trong NH; thu duoc két
ta va 17,353 lit hdn hop khi Z (dkc). Suc khi Z qua dung dich bromine dw thiy c6 8,0 gam Br, phan ttng. Gia tri ca

ala:
"fCEHi :0,15 "Ankind :
. H. d
. }{ CZ‘HE U’l Ni, t” \I.' HZ‘ d + AgT, /NH, Z: E'J? r'f'"l:l'l Arlka’l + Br. 006 ol
C.H,:02 Anken
Ankan
H,:06 | Ankan ~

n
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on, =015+01+02+06=1.05wum, =0,1540+ 0126+ 0,230+ 0,6.2=158 gam
oSN, L, =U VN, =V =ViN, =vi07
«Tacan, =n, —n, < u=L05-(v+0Q7) (L)

e BfotonliankQm:n, ,, + Ng + 1Ny =Ny et Ne gy 2

u=025
lI _o1 "™ ~08

«BTKL:m, =m, < 158=0,8M, »M, =19,75 > dX/H - 9875
2

: pa

< u+ 005+ 2v=0152+012(2) T6 (1) vi(2) taca

Vi du 11. M6t binh kin chi chira cic chit sau: acetylene (0,5 mol), vinylacetylene (0,4 mol), hydrogen (0,65 mol) va mot it
b6t niken. Nung néng binh mot thoi gian, thu dwoc hdn hop khi X ¢6 ti khéi so véi H; bang 19,5. Khi X phan tng vira da
véi 0,7 mol AgNOs trong dung dich NH;, thu dwoc m gam két tia va 10,08 lit hdn hop khi Y (dkc). Khi Y phan trng t8i da
v&i 0,55 mol Br; trong dung dich. Gia tri cia m la

A.92,0. B.91,8. C.75,9. _ D.76,1.
CH, d Tanol PR -CAA G CrH A G C L AG—
| a b
C,H,:04 ML X C.H,d :bmol A0, NH, | Anken
Y CaHremol LY : 0450l | Ankan B0
| Anken, Ankan, H, d
A j’i:l 105 '

» BTKL : 0526 +0,452 +0652=n,1952 »>n, =09 »n, ~=n -n, =(05:04+065-09=065
=Ny oy P Ney g t Ny =Ny =Ny < as by c=09-045=045(1)
«C,H,:CH=CH;C,H,: CH=C-CH=CH, uC,H; :CH=C-CH,-CH; - n.y; =2a+b+c=0,7(2)
eBfoonmoing oo N # N  =Ney et Ny e3> 0654055+ 2a+ b+ 2c=052+043(3)

o (1), (2)va(3) » a=025b=01wc=01 —» m=240a + 159b+ 161lc = & gam

Vi du 12. Hén hop khi X gobm CH4, C;H,, C2H4, CsHe. Pun néng 12,8 gam X véi 0,3 mol H; xtic tadc bot Ni mot thoi gian thu
dwoc hdn hop khi Y c6 ti khéi so véi He bang 5. D6t chdy hoan toan Y thu dwoc ti 1é khéi lwong CO, va H,0 1a 22/13.
Néu cho hén hop Y vao dung dich AgNO; trong NH; dw thi thu dwgc m gam két tia va hén hop khi Z. Khi Z phan tng
vira da véi 300 ml dung dich Br, 0,5M. Gia tri m la

A 14,4 B.18 C.¥2 + O, » CO, (umMal)164.0 (v mol)
CH, Ankan H,d va ] jmgam C?Agy
o X 1CH, FH, ML LY S Anken: b “ ARTLNH, /
z —}
IC H,, C.H, ’ D I"-,I Z |Anka—|H d . Br, 0,15 ol
. . ,
_2.8=|.=m I'nl. ._ ]Anka’l

oMy, /My, =22/13— 44u/18v=22/13(1)
« BTKL:m, =m, + m, =12,8+03.2=134gamvum, =m. + m, = 12u+ 2v=134(2)

o () vp(2) »u=09wv=13Talrica: M, =54=20->n, :%z 0,67 nol

*BT =:ny =Ny, = 015=b—>n, =aibic=a+015+c=067(3)
2. g, — Ty, ~09-13 - 27 al0:i+hblic2 B B
Tr:—nrc.;‘:l.r’uw._Tw_lII.‘JJ'E:'J'_ﬁ — k= &7 Tﬁ_lﬂjb 200c=27 - c=006

—m=m_,  =006240=14 4 gam
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KY THUAT GIAI BAI TOAN HYDROCARBON - PHAN 1

Bai todn vé RH c6 thé noi 1a co ban va don gian nhat.Dé lam ngon lanh ta chi can cht y nhitng diém sau :
1 — Cha y vé s6 lién két m (s6 mol nuée , CO2)

\ \ . ML=+,
2 — Béo toan khoi lugng - : &

3 — Phuong phap Trung Binh

4 — Tang giam thé tich cua cac phan tng co ban

5 — Suy luén tir dép an va danh gia

* Vi bai toan su dung do bat bdo hoa ta chi can cha y dac diém nho sau :

Tt cong thuc cua alkane CoHzn.z = CoXap, Zchit X & day 1a tong cua (H,Br,Cl)

BAI TAP AP DUNG
Céu 1: D6t chay hoan toan 24,8 gam hdn hop X gdm (Acetylene, ethane va propilenee) thu duge 1,6 mol
nude. Mat khac 0,5 mol X tadc dung vura da véi dung dich chira 0,645 mol Br. Phan trim thé tich cta ethane
trong hon hop X 1a

A. 5,0%. B. 3,33%. C. 4,0 %. D. 2,5%.

Chu y : Mot hén hop du chia thanh bao nhiéu phan thi ty 1¢ cac chat van khong thay doi

20a+ 306+ 420=24.8

CUH L a
‘ et ‘1:.' Foh+ oe=32
28 CH 1 h— - — A
‘ S kla+b+c)=0,5
O e
’ A | A(2a+c)=0,045
—Chon A

Cau 2: Nung néng a mol hdn hop X gém C,H, va H, trong binh kin ¢6 xuc tac thich hop thu dwoc hdn hop khi
Y. Dan Y qua lugng du dung dich AgNO; trong NH3, sau khi phan tng hoan toan thu dugc 24 gam két tua va
hén hop khi Z. Hon hop Z 1am mét mau t6i da 40 gam bromine trong dung dich va con lai hdn hop khi T. Dbt
chay hoan toan hon hop T thu duoc 11,7 gam nude. Gia tri cua a la

A. 1,00. B. 0,80. C. 1,50. D. 1,25.

|' nl =025 C M. 0,35
T =5 .lr:'f L =035, =005 EJ?_.. =25->a = °
|nl, =01 ' ' ' H, 0.9

— Chon D
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Cau 3: Thuc hién phan tmg Crackinh m gam isobuthane thu dugc hdn hgp X chi c6 cac hydrocarbon. Dan hon
hop X qua dung dich chtra 6,4 gam bromine, thay bromine phan tmg hét va c6 4,704 lit hon hop khi Y (dktc) thoét
ra. Ti khéi hoi ctia Y so véi H, 1a 117/7. Gid tri ciam 1

A. 10,44. B. 8,70. C.9,28. D. 8,12.

n, ~021> m, ~7,0 C,H,;C.H,;C,H,
n, ~004 517,024 0,0428< m= 7,02+ 0,04.56
e = \ 814-m-926

— ChonB

Ciu 4: D6t chay hoan toan 1 lit hon hop khi gdm alkyne X va hydrocarbon Y can dung 2,25 lit khi O, syneh
ra 1,5 lit khi CO, (céc thé tich khi do & cung diéu kién nhiét do, ap suét). Cong thic phan trcua X va 'Y lan

luot la:
A. Csz Vé. C2H4. B. C3H4 Vél CH4 C. C2H2 Vé. CH4 D. C3H4 Vé. C2H5.
|rl-,_:l —hﬁ:lS—iJCH_ thu Ep an C
l, Neg, = L5 I|.C-1H2-1 2
—Chon C

Cau 5: Hon hop khi X gom H, va C,H, ¢6 ti khdi so v6i He 14 3,75. Dan X qua Ni nung néng, thu duoc hdn
hop khi Y ¢6 ti khéi so voi He 14 5. Hiéu suat ctia phan ing hydro ho4 1a
A. 40%. B. 25%. C. 20%. D. 50%.

|'H?:l

X
|CH,:1

—»m,=m, =30->n, =2—3g=15—>.-ml= ﬁ,:' =05-D

Céu 6: Hydrocarbon X c6 thanh phan khéi luong Carbon trong phan tir 1a 90,566% . Biét rang X khong lam
mat mau dd Bromine. Khi cho X tic dung Cl, c6 bot sat 1am xac tac thi chi thu dugc mot dan xuét
monochloro duy nhat. Tén goi ciia X la:

A. m-xilenee B. p-xilenee C. ethylbenezene D. 1,3,5-trimethylbenezene

12x
12%+y

X:CH, —%C= =0,90566 > nC:nH =4:5->CH,,

Loai D ngay
Vi X tac dung véi Br, xtc tac Fe ty 1& 1:1 cho 1 san pham duy nhat.Loai A va C ngay

A.m — xilenee 1a :

B.p —xilenee 1a : CHE _CﬁH; —CH3
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C.ethylbenezene : CeHs —CH;

D. CH,-CH;—(CH,), —Chon B

Cau 7: Hon hop X gém H, va hai olefyne 1a dong dang ké tiép nhau . Cho 8,96 lit hdn hop X di qua xtc tac
Ni nung néng thu dwoc hén hop Y. Dan Y qua dd bromine du thay khdi lugng binh ting 1,82 gam va thoat
ra 5,6 lit hdn hop khi Z. Ty khdi cia Z dbi véi H, 1a 7,72 . Biét toc do phan tmg ciia hai olefyne véi
hydrogene 13 nhu nhau. Cong thirc phan tir va % thé tich cua alkene ¢ it nguyén tir carbon hon trong X 1a:

A.C2H4 ,20% B. C2H4 ,17,5% C. C3H6 ,17,5% C. C3H6 ,20%

: ICH. :04-025=015
‘ r-IH:M-F = n::l_l. ! rl|!|I =Ny r-II'Iil =Ny = EIJES—‘ ﬂ-4| v

[H,:0,25
'm,=02527,72=386—>m, =m, = 386+ 182= 568
- h=2,4- -|.C2Hi
-~ [GH,

—Chon A

Cau 8: Mot hdn hop X gdm a mol Acetylene.2a mol ethylene va 5a mol H,. Cho hén hop X qua Ni nung
néng thu duoc hdn hop Y gém 4 chat. Pat k 1a ty khéi caa hdn hop Y so véi hdn hop X. Hiy cho biét
khoang gid k.

A.1,6k>1 B.2 >k>1 C. 1,6>k>1 D.2>k>1

4 chit & day la alkane ,alkene ,alkyne va H, nén sd mol Y < 8a

Néu Y c¢6 2 chit (Alkane va H,) thi ny = 4a.Vay ta c6 ngay :
M. % M. 8a

_ N

K X —Chon D

Ciu 9: Hon hop khi X gdm Propilenee va H,. Cho 6,5 gam hdn hop X vao mot binh kin ,c6 chira mét it bot
nikene 13 xuc tac. Pun néng binh mét thdi gian,thu duge hon hop khi Y. Dan hon hop Y qua binh dung dung
dich bromine du thdy c6 2,24 lit hdn hop khi Z thoat ra(dktc). Biét ty khdi hoi clia Z so voi methane 1a
2,225. Hiéu suit phan tmg cong gitta propilenee véi hydro la:

A.53,3% B.60% C.75% D.80%.

| m}: = rﬂr’ = rnl:i'1'1.E':-'n J mz — 6'5: rnhiww.E::-:n J [:'.135,6—1 rnbi'm:'u.E::-'n: 2'94_} r-ICH - U' EI?

[H,:a (2a+ 44b=01356 |a=0,02
‘z:ﬂ.l N o
| |CH;:b " laib=01 | b=008
|-C3HE. :0.07+4 UJUB: G’l“l‘:} tinh. theo.H E'.GB
6,5X : ,H= = 80%
TP H, 01 0.1 ’

—Chon D
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Céu 10: Cho V lit hd hop khi X gom H,,C,H,,C, H,, trong d6 s6 mol ciia C, H, bang sb mol cua C,H, di
qua Ni nung néng (hiéu suét dat 100%), thu dugc 11,2 lit hdn hop khi Y (¢ dktc), biét ty khéi hoi ctia hon
hop Y d6i véi H, 12 6,6. Néu cho V lit hdn hop khi X di qua dung dich Bromine du thi khéi lwong Bromine

tang:
A. 2,7 gam B. 6,6 gam C.4,4 gam D. 5,4 gam
[M, =132 |C.H,:a  [a+h=05 [a=0,2
; > H, y{ ° =y —
|.li' =05 ) IH‘:."J |3[][.‘ X =60 ]n:ﬂ._"*f
du— - :
— Neom =Nens = 0,1 > m=54 —Chon D

Céu 11: Crakyneg 8,8 gam propane thu dugc hdn hop A gom: H,,CH,,C,H,,C, Hg va mot phan propane
chua bi crackyneg (10%). Khdi lugng phan tir trung binh ciia A 1a:
A:39,6 B: 23,15 C: 3,96 D: 2,315

nesus = 0,2— na=0,2. 90%. 2 +0,2. 10% = 0,38 —Chon B

Céu 12. Hon hop X géom: C,Hg,C, H,, C,H,c6 ti khdi so v6i H, 1a 14,25. D6t chay hoan toan 11,4 gam X,
cho san phdm vao binh dung dd Ca(OH ), du thiy khdi lwong binh ting m gam. Gia tri cia m la:
A: 624 B: 73,12 C: 68,50 D: 514

Chu ¥ : Cac chit c6 trong X déu c6 2 nguyén tir cac bon.

(M =0812=96-n,, =08

n,=04-n.=08-114
- ln’h:la—} nH_Czﬂ'g

—m=>514
—Chon D

Cau 13: Pem crackynh mot lugng butane thu duge mot hdn hop gom 5 khi hydrocarbon. Cho hdn hop khi
nay suc qua dung dich nudc bromine du thi lugng bromine tham gia phan ung la 25,6 gam va sau thi nghiém
khéi luong binh bromine ting thém 5,32 gam. Hdn hop khi con lai sau khi qua dung dich nuéc bromine c6
ty kh6i dbi véi methane 1a 1,9625. Higu suat ctia phan tmg Crackinh la:

A. 20,00% B.80,00% C.88,88% D.25,00%
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[ (Butah — CH, + C;H,
[Butah— C_H, + CH,

| | (CH,:0,06

| M, = 010 (CHOL e H, 01 314 3% S8 0,04

’ - . U e d=Uu
| My, =532 [CH 0,067 | 27 "5 06ra
| ' ' |C,H,:a
0,04
H = ' — 20%
01006008 T
— Chon A

Cau 14:Cho V lit (dktc) hdn hop khi X gdm C,H, va H, di qua éng chira xitic tic Ni,dun nong thu dugc hdn
hop gém 3 hydrocarbon c6 ti khéi so v6i H, bang 13,5.Phéan tram thé tich khi C,H, trong X la:

A.33,3 % B.60 % C.66,67 % D.40 %
C,H.:a [a+b=1 26a+ 2b
. :l | . - . M... :—:2?
i _}l_H;-!b _}'|_mz=mr.=2tia-2b_} ' a
(aib=1 (b=1/3

| | ChonC
7 l-ai2b=0 "la=2/3 —

Céu 15 :Cho hdn hop X gdm : ethane,propilenee,benezene,methylacetate ,axit propanoic.Dét chay hoan
toan mg hdn hop X can dung 4.592 lit(dktc) khi O, thu dugc hdn hop san phiam.Cho toan bd san pham chay
vao 100ml dung dich Ca(OH), 1M thu duoc 5g két tia va mot mudi ciia Ca .Sau phan ung thiy khdi luong
dung dich ting 4,3g.Phan trim s mol ctia hdn hop (methylacetate ,axit propanoic) trong X 14

A.60 % B 12.22 % C.87.78 % D.40 %

_|' Ca(HCO;), :0, 'DSM, N, =n =015
|CaC0,:0,05 o

AmT=mg, + mMyo-m - m, ,=27->n,,=015
%, pia¥  0,205.2= 0,15.2+ 0,15 ni™™* = 0,04

n:_—, _ D.l BTNT .Ca

N, _0b2_ 0,05 - %= 0.02_ A0

Dé y nhanh thiy cac chat trong X déu c6 6 H nén c6 ngay 6 0,05

—Chon D

Cau 16. Crackinh pentane mot thoi gian thu dugc 1,792 lit hdn hop X gdm 7 hydrocarbon. Thém 4,48 lit H,
vao X roi nung voi Ni dén phan tng hoan toan thu dugc 5,6 lit hdn hop khi Y (thé tich khi déu do ¢ dktc).
Dot chay hoan toan Y rdi cho san pham chay héap thu vao dung dich nudc voi trong du, khéi luong két tia
tao thanh la:

A.25¢ B.35¢g C.30g D.20 g

CsHp, — (nx=0,08 nip=0,2) & 0,25
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anken: 0,03
— An | =0,03 — X { ankan:0,03 Y CsHi, = 0,05 —Chon A
C.H,:0,02

— Yne = 0,25

Céu 17: Hon hop X gdm ethylene, Acetylene va hydro. D6t chay hoan toan X thu duoc sé mol CO, bang sb
mol H,O. Mit khac dan V lit X qua Ni nung néng thu dugc 0,8V lit hdn hop Y. Cho hdén hop Y vao dd

bromine du thi c6 32 gam bromine da phan tng (cac thé tich khi déu do ¢ dktc). Gid tri cua V 1a

A. 6,72 B. 8,96 C.5,6 D. 11,2
Vi alkene chay luén cho Mo = Mo, 4o g Mo = Moo
CH,=CH.:a |CH,=CH.:0,6V (3b)
V:CH=CH:b A.-'EHL:G.W:UH_—>V:5b.224-CHECH:E‘.EU
H,:b \Wﬂﬂ

BTLinkar  3h1+ bh2= b+ N, —»b=005-V=56

—Chon C

Céu 18: Hon hop X goém hydro va mot hydrocarbon. Nung néng 14,56 lit hdn hop X (dktc), ¢ Ni xtc tac
dén khi phan Gmg hoan toan thu dugc hdn hop Y ¢6 khdi lwong 10,8 gam. Biét ti khdi cua Y so v6i methane

122,7 va Y ¢6 kha nang lam mat mau dung dich bromine. Cong thirc phan tir ciia hydrocarbon 1a:

A. C;He. B. C4Hs. C. CsH.. D. C,Hs.
'm, =108
(M _2716-432" =02 n,=065  —>anl=04
'H.:04 B
0065 200 auin-108-08_4 ¢
TH) - Alkyne |ankin: 0,25 0,25

TH, : Alkene D& thiy khong thoa méan,hon nita néu X 1a alkene thi Y khong 1am mat mau Br,
—Chon C

Cau 19: Mot binh kin chira hon hop X gém 0,06 mol Acetylene; 0,09 mol vinylacetylene; 0,16 mol H, va
mot it bot Ni. Nung hdn hop X thu duge hdn hop Y gém 7 hydrocarbon(khéng chira but-1-yne) co ti khéi
hoi d6i voi H, 1a 328/15. Cho toan bd hdn hop Y di qua binh dung dung dich AgNO+/NH; du, thu dugec m
gam két tha vang nhat va 1,792 lit hdn hop khi Z thoat ra khoi binh. Dé 1am no hoan toan hdn hop Z can vira

ding 50 ml dung dich Br, 1M. Céc phan g xdy ra hoan toan. Gia tri cia m la

A. 28,71. B. 14,37. C. 13,56. D. 15,18.
'C,H,:0,06
m,=m, =6,56,C,H,:009 n,=015->anl=n] =016
| e do do6 Y khong c6 H,
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(Y -2Z)=015-0,07 Gi}B'CiHi:a a+b=008
X _'_ ' 1 — IC?H?:D_} 1 =

Dé X bién thanh alkane ta c6 ngay : 0,062+0093=016+3a+2b+0,05-3a+2b=018

Cau 20: Cho 1,12 lit khi hydrocarbon X (dktc) phan ing hoan toan véi lugng du dung dich AgNO; trong
NHs, thu duoc 8,05 gam két tua. Cong thuce cua X 1a

A. CH;-CH,-C ¢ CH. B. CH;-C ¢ CH.
C.CH ¢ CH. D. CH,=CH-C ¢ CH.
805

RAg=——=161 sR =53 sRH =54
0,05 —Chon A

Ciu 21: Hon hop X gdm ethylene, methane, propyne va vinylacetylene c6 ti khdi so véi Hp 1a 17. Bét
chay hoan toan 0,05 mol hdn hop X rdi hap thu toan bo san pham chay vao dd Ca(OH)2 (du) thi khdi lugng
tang thém m gam. Gia tri cua m la

A.73. B. 6,6. C. 5,85. D. 3,39.

Dé y thay céac chat trong X déu c6 4H.

X:CH, M,=172=34>X:C,.H,—,25C0,+2H0
m=2,5.0,05.44 + 2.0,05.18=7,3 e A

Cau 22: Hon hop X gdm propyne va alkyne A c6 ti 18 mol 1:1. Liy 0,3 mol X tac dung v6i dung dich
AgNO:/NH; du thi thu duoc 46,2 gam két tia. A 1a
A. Acetylene B. But-2-yne C. Pent-1-yne D. But-1-yne

4612_[(:,&95(:-%3 015 wu p o
|CAg=C-R:0,15

Cau nay 1a cau cho diém —Chon D

Ciu 23: Hon hop X gdm hai alkene c6 ti khéi so véi H, bang 16,625. Lay hdn hop Y chira 26,6 gam X va 2
gam H,. Cho Y vao binh kin c6 dung tich V lit (¢ dktc) c6 chira Ni xtc tac. Nung binh mot thoi gian dugce
hdn hop Z c6 ti khdi so voi H, = 143/14. Biét hiéu suit phan tmg hydro hoé cua cac alkene bang nhau. Hiéu
suat phan tmg hydro hoa 1a

A. 60%. B. 55%. C. 50%. D. 40%.

Ta co : ’ 14

0.4

S And=n""" = 18-14=04 SH-= —

= 50%

—Chon C
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Cau 24: Khi gas 12 hdn hop héa long cua butane va pentane. D6t chay mot loai khi gas duge hdn hop CO,
va H,O véi ti 1¢ thé tich twong tmg 14 13:16. % vé khéi luong ctia butane trong hdn hop khi gas nay la:

A. 66,7 B. 61,7 C. 33,33 D. 54,6
- a+h=1 .u = !
|C-_I|“:1i . J |d h=1 3
. —da+5h 13 —* —
[C.H, b ] -2 —a+2h=0 2
' ” g +0h 16 h—?

\Gia st ta 1y 1 mol khi ga : | - S

| —Chon B|

Ciu 25: D6t hoan toan 0,5 mol hdn hop 2 alkyne dong dang ké tiép, san pham chay dem hap thy hoan toan
vao binh dyng dung dich chtra 0,846 mol Ca(OH), thi thu dugc két tua va thay khéi lwong dung dich khong
thay ddi. Mit khéc, cho 0,5 mol hdn hop vao dung dich AgNO; du/ NHj3 thi thu duge m gam két tha. Gia tri
ctia m la:

A. 110,7 gam B. 96,75 gam C. 67,9 gam D. 92,1 gam

CO,a+ 0,5
_-‘.nkjn;J
|H.0:a

O ym,,,, =62a+22

=0,02a+022

a+05-0,62a-022
‘“. e = =0,19a + 0,14

-

A L 0e2a 0,220 0,093 1 0 04=0.5806 —a=10.0

|'|:'I| =CH:0.4

_[CAag=CAg:04
_} I
|[CH=C-CH, 0.1

lcag=c-cH, 0.

N0 N =110,

—Chon A
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Céu 26: Hon hop A gdm CsH, va H, . Cho A di qua 6ng dung bot Ni nung néng thu dugce hdn hop B gdm 3
hydrocarbon c6 ty khéi dbi véi H, 1a 21,5. Ty khéi ciia A so voi H, la:

A. 104 B.9,2 C.7.2 D. 8,6
|r; H,:I :
|I| ~ M LBICH,  M,=43 x=7
Ta co :
- |'3 H. 1 w M 4014152 o
IH 2 2,5.2
—Chon D

Céu 27:Mot binh kin chira hdn hop X gdm 0,06 mol Acetylene ,0,09mol vinylacetylene;0,16 mol H, va mot
it bot Ni. Nung hdn hop X thu dugc hdn hop Y gdm 7 hydrocarbon (khong chira cac but-1-yne) c6 ty khdi
hoi d6i v6i H, 1a 328/15. Cho toan bo hdn hop Y di qua binh dung dung dich AgNO/NH; du ,thu dugc m
gam két tiia vang nhat va 1,792 lit hdn hop khi Z thoat ra khéi binh. Dé 1am no hoan toan hdn hop Z can vira

ding 50ml dung dich Br, IM. Cac phan trng xay ra hoan toan. Gid tri ctia m la:

A.28,71 B.14,37 C.13,56 D.15,18
[CH=CH:0,06
XqCH,:009 2 sm =m, =050 —n, =015-5n"" =010
Ta 6 - ‘II 10,16
|n " =a | 2804 3b = 0,002 4 0,09.3-0,16-0,05= 0,18
1 —*
|n Sh=h [a+b=015-008= 0,07
S
|a=0,03 | CAg= CAg:0.03
—* —m=13,50]
b =0,04 [ C.H,Ag:0,04

—Chon C

Ciu 28. Dan 2,24 lit hdn hop khi X gém C,H, va H, (c6 ti 18 thé tich V(C,H,) ; V(H,) =2 : 3) di qua Ni nung
néng thu duogc hdén hop Y, cho Y di qua dung dich Br, du thu dugc 896ml hon hop khi Z bay ra khéi binh dung
dich Br,. Ti khdi ctia Z d6i v6i H, bang 4,5. Biét cac khi déu do & dktc. Khéi lugng binh Br, ting thém 1a :

A. 1,6gam B. 0,8gam C. 0,4 gam D. 0,6 gam

S6 mol cua C,H, va H, trong X 1an luot 13 0,04 va 0,06 mol

X{C,H, H,) =Y 28,7
|' M, =
n, = l.log m, =l.log ==m, =0, 30g
; | = n,=0,04
Khdi lugng binh nudc bromine tang 1a 1,16- 0,36= 0,8 gam —Chon B

Céu 29. Hon hop khi X gdom 0,45 mol H, va 0,15 mol vinylacetylene. Nung X mdt thoi gian véi xuc tac Ni
thu duoc hon hop khi Y ¢6 ti khdi so v6i H, 1a 14,5. Néu cho toan bd Y suc tir tir vao dung dich bromine

(du) thi c6 m gam bromine tham gia phan tng. Gia tri ciam la
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A. 32. B. 48. C. 16. D. 24.
X(H,, CH,)——Y =% s Hopchatno
m, =587¢g m, =8,7¢ Chon D
n,=0,0 M, =29 —nen
n, =023

S6 mol hydrogene phan ting 1a: 0,6- 0,3= 0,3 mol

S6 mol bromine phan tng 1 x: Bao toan lién két pi: x+0,3=0,15.3=> x=0,15=> Mg, ~ 24¢

Cau 30: Hon hop khi X gom 1 hydrocarbon va khi Ha, dxi=6,7. Pun X véi bot Ni nung néng dén khi phan
g hoan toan thu dugc hén hop Y gém alkane va H,du, dym, = 16,75. Cong thirc phan tir ctia A 13 :

A. CH, B.C;H, C.CH, D.C;H;
2
n,=l —-m,=134 —n, = ]”4 =04 S Anl=n"t =00
Gia str
| ankin: 0,3 13.4-0.7.2 40
“ — ¥ = — =
| H.:0.7 0.3

— hydrocarbon phai la alkyne — * —Chon B

Cau 31: Trong mdt binh kin chtra 0,35 mol C,;H,; 0,65 mol H, va mét it bot Ni. Nung nong binh mot thoi
gian, thu duoc hdn hop khi X ¢6 ti khéi so v6i H, bang 8. Suc X vao luong du dung dich AgNO5 trong NH;
dén phan tmg hoan toan, thu duoc hdn hop khi Y va 24 gam két tia. Hon hop khi Y phan ung vira du véi

bao nhiéu mol Br; trong dung dich?

A. 0,20 mol. B. 0,25 mol. C. 0,10 mol. D. 0,15 mol.
|. C?H = . EI.?’E‘ lﬂ'.4 phEn Lng
m,=104  —n,=——=065-Anl=n]"""=035
Taco: I-H?'ﬂ'ﬁli 16

—n, =05-035=015

BTLE = _ VP = g
——>(0,35-01).2 ny Ny, B \Chon D
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Céu 32: Cho hdn hgp A gém 3 hydrocarbon X, Y, Z thudc 3 diy dong ding va hdn hop B gdm O, Os. Tron
A v6i B theo ti 18 thé tich Va:Vs = 1,5:3,2 r6i d6t chay. Hon hop sau phan tmg thu dugc chi gdm CO, va
H:O i €0 ti 18 Vicon: Vo) = 1,3:1,2. Biét ti khbi hoi ctia B so voi H, 1a 19. Ti khéi hoi ctia A so véi H, 1a
A. 15. B. 13,5. C. 12 D. 11,5.

(n, =15 |=3 ~Jarb=32 Ja=2

M, =38 n, =32

Gis s | e =32 |0,:b  |32a+1480=3832  |b=12
1 CO, :13x o
— 'IH d-lzx&’z'lg’x 1 12x=22+ 1235 x=2
T m, => mMCH)=13212+1222=36> M, ECHY,
15 —Chon C

Céau 33: Hidrat hoa hoan toan m gam hdn hop X goém céc hydrocarbon thu hdn hop chi gdm céc alcohol no,
don chirc, mach hé. Dt chay hoan toan hdn hop alcohol nay rdi cho toan b san pham chay hip thu hét vao

binh dyng dung dich Ba(OH), du, két thiic phan tng thu dugc 118,2 gam két tia. Gia tri cia m 13

A.472. B. 16,8. C.8,4. D. 12,6.
n =n_-- = D 6—>ET”F ﬁ,_ﬁ =06 trong X =y -trong K
- BGs -~ "7 Vi X 1a c4c alkene nén '™ o=
T m=0612+0621=-84 —Chon C

Ciu 34: Cho hdn hop khi X gom hai alkene cé cuing thé tich, 16i cham qua binh dung dung dich Br, du, thay
khéi lwong binh ting 12,6 gam va c6 48 gam Br, phan tng. S6 cip chit thoa mén cac diéu kién trén cta X 1a

A. 2. B. 3. C. 1. D. 4.

Ny =M, =03 > M, =42 015M, M, )=126>M. + M, =84

CH, CH

Céc truong hop théa man 1a : 8 vi C,Hs c6 4 dong phan —Chon D

Céu 35. Hon hop X gdm 0,15 mol vinylacetylene va 0,6 mol H,. Nung néng hdn hop X (xtc tac Ni) mot
thoi gian, thu duoc hdn hop Y ¢6 ti khdi so v6i H, bang 10. Dan hén hop Y qua dung dich bromine du, sau

khi phan tng xay ra hoan toan, khdi luong bromine tham gia phan tng 14

A. 32gam B. 24 gam C. 8gam D. 16gam
|l£ H. @015 : 9 0.45 L= ™ = Z 3
5+ 1l m, ="¢ n, =—=0,45 And=n," " =03
Taco: 1 |“ 0.6 X — 1, 30 — [
e L0153 =n" " )™ S =005 5 m=0,15.160= 24 —Chon B
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Céu 36. Cho so dd chuyén hoa : CH, — C,H, — C,H;Cl — PVC. Pé tong hop 250 kg PVC theo so do trén
thi can V m® khi thién nhién (biét CH, chiém 80% thé tich khi thién nhién va hiéu suit cta ca qua trinh 1450
%. Gia tri cua V (dktc) l1a
A.358,4 B. 448,0 C. 286,7 D. 224,0.

Y tuong: Dung BTNT cac bon :

250 mre ., 250 1
- o opat L
825 625 0805 ot

Cau 37. Hon hop X gdm methane, Acetylene va propene c6 ti khéi so voi H, 1a 13,1. Dt chay hoan toan
0,2 mol hdn hop X sau d6 dan san phiam chay vao binh chira dung dich Ca(OH), du thi thu dugc 38 gam két

tha trang va khdi luong binh ting thém m gam. Gia trj ciam 1a :

A. 21,72 gam B. 16,68 gam C. 22,84 gam D. 16,72 gam
M, =1312= 262
| Sm, =Y MG H)=524
. |In,=02
Taco: '
n =GI%HF:GI%_}| rlé:”:-l}: ={},38ﬂ> n:: =EI.£
1 C | n:l:n;l'z — 0,68 IHH;:G'M
—amT=0,3844+ 0,34.18= 22,84 —Chon C

Cau 38. Trong mot binh kin chira 0,35 mol C,H»; 0,65 mol H, va mdt it bot Ni. Nung nong binh mot thoi
gian, thu dugc hdn hop khi X ¢6 ti khéi so voi H, bang 8. Suc X vao luong du dung dich AgNO; trong NH;
dén phan tmg hoan toan, thu duoc hdn hop khi Y va 24 gam két tia. Hon hop khi Y phan ung vira du véi

bao nhiéu mol Br; trong dung dich ?

A. 0,10 mol B. 0,20 mol C. 0,25 mol D. 0,15 mol
|'C,H2:l].35 10.4 )
z M= lﬂ.4 N, :—J:U.EIS' _.:‘_.Ln_l,: nmmdu:ﬂ.%
l H.:0,65 - ORI — Ha

H,:0,65- 0,35=0,3
CH=CH:0X N, =01 [a1b=025 [a=015
‘CHFCH?:a la+2=035 |b=01
CH,-CH,:b

—

—Chon D

Cau 39. Hon hop khi X gdm mot alkane va mot alkene, hdn hop Y gém O, va Os. Ti khéi ctia X va Y so
v6i H, twong tng bang 11,25 va 18. Dbt chay hoan toan 4,48 lit hn hop X can dung vira du V lit hdn hop Y
thu dugc 6,72 lit CO, (cac thé tich do & dktc). Gid tri cua V 1a

A. 12,32 B. 10,45 C. bap an khac D. 11,76
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(M, =225 45 Zm{CH} v |0,:3a
Ing=02 ~MHTHT ’ "=270,:a

n, =03 ,n -45 0312-09->n,,=045

TIN5, 6a 3a= 0,321 0,45 a= - > V= 4a22 410,45
60 —Chon B

Ciu 40: Trong mot binh kin thé tich khong dbi 2 lit chira hdn hop khi gdm : 0,02 mol CH,;0,01 mol
C,H4 ;0,015 mol CsHg va 0,02 mol H,. Pun nong binh véi xtic tac Ni ,cac alkene déu cong hydrogen,vdi hiéu
sudt 60%,sau phan tng giit binh & 27,3°C,ap suét trong binh l1a:

A.0,702atm B.0,6776atm C.0,616 atm D.0,653 atm

D@ thdy s6 mol H, thiéu nén ta phai tinh hi¢u suét theo H,.Vi H = 60 % nén s6 mol alkene phan (g bang s6
mol H; phan tmg = 0,012 mol.
- ANd=0,012-n, =0,065-0,012= 0053

Sal pnan ung

~ nRT  0,053.0,082.(273+ 27,3)

0,653
v 3 m

— P
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KY THUAT GIAI BAI TOAN HYDROCARBON - PHAN 2

Bai todn vé RH c6 thé noi 1a co ban va don gian nhat.Dé lam ngon lanh ta chi can cht y nhitng diém sau :
1 — Cha y vé sb lién két mt (s6 mol nuée , CO2)

\ \ . ML=+,
2 — Béo toan khoi lugng - : &

3 — Phuong phap Trung Binh

4 — Tang giam thé tich cua cac phan tng co ban

5 — Suy luén tir dép an va danh gia

* Vi bai toan su dung do bat bdo hoa ta chi can cha y dac diém nho sau :

Tt cong thuc cua alkane CoHzn.z = CoXap, Zchit X & day 1a tong cua (H,Br,Cl)

Céu 1: Hon hop khi X gdm H, va mot hydrocarbon mach hé ,ty khdi cua X so véi hydro 14 4,8. Pun nong
hdn hop X véi xuc tac Ni dén khi phan tng hoan toan ,thu dugc hdn hop Y ¢6 ty khéi so v6i H, 1a 8. Cong

thirc phan tir cia hydrocarbon la:

A.C4Hg B.C;Hs C. CGH, D. C:Hy
no=1om =m =96 > - M 10 06, anl-04
_ n, M, 96
Gid st ta lay v X
H.:06 ]
n =111 oM. -26-062 o

|anken: 0.4 e 04

TH,: Néu X 14 alkene (loai)

_q,/H::08 . 96-082

Ny, =1—1 — aken T
' | anken: 0,2 e 0,2

TH,: Néu X 14 alkyne

:4{}—}{:3Hi—}D

Cau 2: Thyc hién phan ung crackyneg hoan toan mét alkane thu dugc 6,72 lit hdn hop X(dktc) chi gdm
mot alkane va mot alkene. Cho hdn hop X qua dung dich bromine thiy bromine mat mau va khéi lugng binh
bromine ting thém 4,2gam. Khi Y tho4t ra khoi binh dung dung dich bromine c6 thé tich 4,48 lit(dktc). Dot

chay hoan toan Y thu dugc 26,4 gam CO,. Tén goi cua alkane ban dau la:

A.Pentane B. propane C. Hepxan D. butane.
Khi crackyneg ma chi thu dugc 1 alkane va 1 alkene thi Mricn = M = 0,15(0)
‘anken: 0,05
r-:I‘r' =G'2'I kan: 015 Mrf\--r1=£=42_}c3Hﬁ
Khi do : aran:bb o, x qua Bromine : 01

(n., =005—"%5n., =015
In. =06

—-¥Y :CH,—-CH, »C

Ta c6 ngay :

Ciau 3: Cho 2,24 gam mot alkene tic dung véi dung dich Br, du, thu dugc 8,64 gam san pham cong. Cong
thire phan tir cua alkene la

A. C3H6 B. C4Hg C. C2H4 D. C5H1o
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‘LmT: m;'l'f'l |'1i|:6|4_> nE':u'n: n :Glm—}M %: 56—} CiHS

aNEEn HNEEN = EI

Céu 4: Nung néng hdn hgp X gdm 0,1 mol vyneyl Acetylene va 0,3 mol H, véi xtic tac Ni thu duoc hdn
hop Y ¢6 ti khdi hoi so voi khong khi 1 1. Hon hop Y 1am mat mau t6i da m gam bromine trong CCl,. Gia

tri cia m la
A. 32. B. 3.2. C. 8. D. 16.
C.H,:01 -
IH{]B —->m, =58 —>nr-=2‘—§:{].2_>.-ml=n;j‘_”‘”g{],z
Taco: - <"

BTLE .n n:rﬂ ng rll;n'm = {113_} r.ll;rﬂ ng _ E'. l—> M= 16
: : : —Chon D

Ciu 5 : Thuc hién phan tng Crackinh m gam isobuthane, thu duoc hdn hop X gém céac hydrocarbon. Dan
hdn hop X qua qua binh nuéc bromine c6 hoa tan 6,4 gam bromine. Nudc bromine méat mau hét, c6 4,704 lit

hén hop khi Y (¢ dktc) gdm cac hydrocarbon thoat ra. Ti khdi hoi ciia Y so voi hydro bang 117/7. Tri s ciia

m la
A. 8,7. B. 6,96. C. 10,44. D. 5.,8.

'n, =021
| ' 234
IM 2117 234 — m, :G.EI.T:?JGE
1T (Loai B va D)
Bromine tac dung véi alkene. Khdi luong alkene 16n nhét tmg véi (C4Hs)
— ™ = E.Eﬂt’i: 224 - m=224+ 7,02=926

w160 —Chon A

Cau 6: D6t chay hoan toan mét Hydrocarbon X thu dugc 0,11 mol CO, va 0,132 mol H,O. Khi X tac dung
v6i khi Chloro (theo ti 1& s6 mol 1:1) thu dwoc mot san pham hiru co duy nhat. Tén goi ctia X 1a:

A. 2-Methylpropane B. 2,2-Bimethylpropane C. 2-Methylbutane  D. Ethane

|'nI L =0132 0,132
—n =0032-011=0022 »(C=—"2
=011 0,022

; =0 —»CH.
0o '
Vi
Khi X tac dung véi khi Chloro (theo ti 16 s6 mol 1:1) thu dwoc mot san phdm hitu co duy nhit — X phai c6

cau tao doi xung. —Chon B

Céu 7: Hon hop X gom 0,02 mol C,H, va 0,03 mol H, vao binh kin c6 Ni 1a xtc tac. Nung binh mot thoi
gian dugce hdn hop Y. Cho Y 16i qua dung dich Br, du thdy binh Br, ting m gam va c6 448 ml khi Z bay ra
(dktc). Biét dzm, = 4,5. Gia tri ciia m 1a:

A. 4 gam B. 0,62¢ C. 0,58¢g D. 0,4¢g
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|C.H,:0.02
YR —>m, =0,58 m,=9002=01%
Tacs. |Hi10.03 | '
HTEL _ . = S — =
————m, =m+m, —m=055-015=0.4 —Chon D

Cau 8: Crackinh V (lit) Butane v6i hiéu sudt 75% dugc hdn hop X 14 5 Hydrocarbon. Dt chay hoan toan X,
can vira du 2,6 mol O,. V (lit) Butane ¢ dktc ¢ gia tri la:

A. 11,2 B. 8,96 C.5,6 D. 6,72

. |CO, 4a
[H.O:5a

— ™ ,C.H, PNy 4a+ 2,5a= 2,6 >a=0,4
Taco :

—V=0,4224=2509h —Chon B

Cau 9: Trong moét binh kin chira 0,35 mol C>H,; 0,65 mol H, va mét it bot Ni. Nung ndng binh moét thoi
gian, thu duoc hdn hop khi X ¢6 ti khéi so v6i H, bang 8. Suc X vao luong du dung dich AgNO; trong NH;
dén phan tmg hoan toan, thu duoc hdn hop khi Y va 12 gam két tua. Hon hop khi Y phan tng vira du véi

bao nhiéu mol Br; trong dung dich?

A. 0,20 mol. B. 0,15 mol. C. 0,25 mol. D. 0,10 mol.
(C.H.:0.,35 0, : :
St i m, =10,4 —mx:] 0,05 — An =0l 20,35
, lIL:n.m . : 2.8 '
Taco: * -
X229 op =n, =005
— R L(0,35-0,05).2= 00" " 4 i ol = 0,6-0,35= 0,25

Céu 10: Cho X gdm CH,, C,H, va C,H,. Liy 8,6 gam X tac dung hét voi dd bromine (du) thi khdi lugng
bromine phan tng 1a 48 gam. Mit khéac, néu cho 13,44 lit (& dktc) hdn hop khi X tac dung voi lwong du dd
AgNO:; trong NHs, thu duge 36 gam két tua. Phan tram thé tich cia CH, c6 trong X 1a

A. 20%. B. 50%. C. 25%. D. 40%.

Chu y : V&i céc bai toan chia hdn hop thanh cac phan khac nhau thi ty 1& s6 mol cac chat van khong thay

doi.

I EHg:ab 163+ 280+ 26c=8 6
86gamX GH.b >y 9can, =03
CH,:c B
Taco: W22
. a=0,2
[k(@a+b+c)=06
¥ n‘ﬂ[} —F —}a' — = —% = !
o6molX - 7 oS b-3c=0-|b=01
V&I TN 2 ; - =0l chnB
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Cau 11. Nung 3,48 gam Butane chi xay ra phan ting Crackinh v&i higu suat 60% dugc 2,4 lit hdn hop khi X
do ¢ t°C, 1 atm. Phai tron X véi V lit Oxi do ¢ t°C, 1 atm dé thu dugc hdn hop ¢6 sttc né manh nhat. Gia tri
cuaVla:

A.9,25. B.9,5. C.9,75. D. 10,25.

Hon hop ¢6 strc n6 manh nhat khi O, phan mg vira du.

BT 00 41 |-':-"::\-"~ (0,24 N
I:"I|:| = [].[]':"I - : —n I| g [l?'t}
Taco: |H.0:0,3
n, =0,00.0,6.2+0.00.0,4=0090 —T=304875
304,875.0,39.0,082 -
— ".. = —C 75

I —Chon C

Céu 12: Cho 1,792 lit hdn hop X gbém: propyne, H, (& dktc, ti khéi ctia X so v6i H, bang 65/8) di qua xuc
tac nung noéng trong binh kin thu duoc hdn hop khi Y ¢6 ti khdi ciia Y so v6i He bang a. Y lam mat mau vira

da 160 gam nudc bromine 2%. Gid tri gan diing nhat cia a 1a

A.8,12 B. 10,8 C.21,6 D.32,58
(CH,:a |27B=008 2 =0.03
n, =005 — hs ~
' |H.:b [4[1;1 2b=0,08.—=2  |b=0,05
Taco: ' o
0,032 =0 e T = 0,032 0,02= 0,04
0,652 - M, -
o n. = 0.08-0.04=0.04 > M. = 2932 305 My g0

Cau 13: Hon hop Y gdm methane, ethylene,va propyne c6 ty khdi so voi H, 14 13,2. D6t chay hoan toan
0,15 mol hdn hop Y sau d6 din san pham chay vao dung dich NaOH du thi khdiluong binh ting thém m
gam. Gia tri cua m la:

A.16,88gam. B.17,56gam. C.18,64 gam. D.17,72 gam.

Nhan xét : Cac chit trong Y déu c6 4 nguyén tir H nén ta dit chung cong thic 12 : CaH,

| 28
. |Co,:015.2-028
ME:BE.E:EE,d_:-CEHiM‘ : 15 S m=17,72
& H.0:2015=03

Ciu 14: Thuc hién phan tng crackyneg m gam iso-butane,thu duoc hdn hop X gdm cac hydrocarbon. Dan

hon hop X qua binh dung nudc bromine c6 hoa tan 6,4 gam bromine thay nudc bromine mat mau hét va co
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4,704 1it hdn hop khi Y(dktc) gdm cac hydrocarbon thoat ra. Ty khdi hoi cia y so v6i hydrogene bang
117/7. Tri s6 m 1a:

A.6,96gam. B.8,7gam. C.5,8gam. D.10,44gam.
" n, =021
‘M 23 —»m, =702
M=

do do loai ngay dap an A va C.Ta s€ bién luan véi B va D

i e, = 0045 %, =m, = 0,0456= 224> m=2.24 7,02= 9,26 < 10,44

Do dé chi c6 B 1a phu hop.

Cau 15.Chia d6i V lit (dktc) hdn hop khi gdm Acetylene va hydrogene. Phan 1 dem d6t chay hoan toan thu
duoc 9 gam nudc. Dan phan 2 qua dng st dung bot Ni dun néng, thu duge khi X. Dan X lan luot qua dung
dich du AgNOstrong NH; va dung dich du bromine dung trong cac binh A va B néi tiép. O binh A thu dugc
12 gam két tiia. Dot chay hoan toan lugng khi Y di ra tir binh B dugc 4,5 gam nude. Gia tri ctia V va sé mol

bromine d phan tng t6i da trong B 1a

A.11,2 lit va 0,2 mol. B.22,4 1it va 0,1 mol.
C.22,4 lit va 0,2 mol. D.11,2 lit va 1,01 mol.
' CH=CH:a T
%{H.b N =05 A% o8 op_ 1
Phan 1: Goi < ' %

CH=CH:005=n., .,

V [CH=CH:a JCHE;CH?:C

2 |H,:b _WCH;:H,a—c—ﬂ.ﬂE}
|H.:b-c-2{a-c-005)=c+b-2a+01

Phan 2:
Ny o= 0,25— Mt 6(a— c— 0,05) 2(cib-2a+01)=05
5 28+2b-4c=06->c=01 A Chon B

Céu 16: Hon hop khi X gébm CH., C,H, c6 khdi lwong mol trung binh 13 23,5. Tron V (lit) X véi V, (lit)
hydrocarbon Y duoc 271 gam hon hop khi Z. Tron V, (lit) X véi V (lit) hydrocarbon Y duoc 206 gam hon
hop khi F. Biét V, — V = 44,8 (lit); cac khi déu do ¢ dktc. S5 dong phan céu tao mach ho cia Y 1a

A. 3. B. 6. C. 4. D. 5.

(M, =235 ‘b-a=2
la=V /224 1235 Yb=271 —235(a-b):Y(b-a)=65-Y =56

Cé . ‘b:U-IEE.él 235b+Ya=206
ongay: ' - -

Chu y : Y (C4Hy) 12 mach ho nén cac chat Y c6 thé thoa mén 13 :

CH,=CH-CH,-CH, CH,-CH=CH- CH3(2 dong phan cis - trans)
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CH, = C(CH,)- CH, A

Céu 17: Hon hop A gdm hydrocarbon X va chit hitu co Y (C, H, O) c6 ti khdi so véi H, bang 13,8. Dt
chdy hoan toan 1,38 gam A thu dugc 0,08 mol CO, va 0,05 mol H,O. Cho 1,38 gam A qua lugng du dung
dich AgNOs/NHj; thu dugc m gam két tha. Gia tri cia m 1a

A. 12,63, B.831. C. 15,84, D. 11,52.
M=1382=276 —>ﬁx=£=ﬂ.ﬂ5 ,
C6 ngay : 2138 —Phai ¢6 1 cht ¢6 1C
[CO,:008 .y . 138 00812-0,052
38=YmMCHO),, . >n= - 0,02
|HO:00s B LMEH Oy, o1 16
|HCHO:0.02 oo L0030, 0,03A-1,38 > A=26 CH=CH
1
15 g CAG=CAQ:0,03
[Ag: 0,08 —Chon C

Chii y : C6 dép dn réi khéng can thir cdc trwong hop khdc nira.

Cau 18: Hon hop X gbm ethylene, Acetylene va hydro. D6t chay hoan toan X thu dwoc s6 mol CO, bang s6
mol H,0. Mit khac dan V lit X qua Ni nung néng thu dugc 0,8V lit hdn hop Y. Cho hdn hop Y vao dung
dich bromine du thi ¢6 32 gam bromine di phan tng (cac thé tich khi déu do & dktc). Gia tri ctia V 1a

A. 6,72. B. 8,96. C.5,6. D. 11,2.

S n =n M- - =N
X d6t chay cho = - MO nan ta of | CH-CH Hs
X qua Ni s6 mol thé tich giam chinh 1 s6 mol H, phan tmg.Nén ta c6 ngay :

H,: 0,2V
V, [CH=CH:02V n, =02 —T%=,06V+022V=02V 02224
|CH,=CH,:0,6V

—)V:5,6 —>ChQnC

Cau 19: Tién hanh Crackinh17,4 (g) C,sH,, mot thoi gian trong binh kin véi xtic tac thich hop thu dugc
hdn hop khi A gdm: CH,, CsHs, C,Hs, CoHa, C4Hs, Ha, va mot phan C4H,o chua bi nhiét phan. Cho toan b
A vao dung dich Br, thay dung dich Br, bi nhat mau ddng thoi khdi luong binh ting 8,4(g) va co V (lit)
hh khi B thoat ra. D6t chay hoan toan B thu dugc m(g) hdn hop gdm CO, va H,O. Gi4 tri ciia m 1a:

A. 46,4. B. 54,4. C. 42.6. D. 26,2.

:@:{},3 _ UL AL

"t = g Iny=3
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C:a |C:06
. =84 —>| —1Za+2a=84 —
Mo [H:2a [H:12

Binh Bromine hut alkene

(C:12-06=06 gy /CO,:06

: ———m=42,6
Vay B co : (H:3-12-18 H-H?O'G'g —Chon C

Cau 20: Hon hop X gém Ho va CoHg4 c6 ti khdi so voi Hp 1a 8,8. Dan X qua Ni nung noéng, thu dugc hdon

hop Y ¢6 ti khdi so voi H2 1a 11. Hiéu suat cta phan tng hydro ho4 1a

A. 60%. Bl 50%. C. 33,33%. D. 66,67%.
N (H,:2 n, M, 22
M, =176 lred= }{| ‘ M= const —» % = ¥ - ==
| |CH,=CH,:3 Th, M, 176
on =02 4 anlo5-4-1 5 H%=2-05-50%
22 2 —Chon B

Cau 21. Cho hdn hop X gom 0,1 mol ethylene , 0,1 mol methylAcetylene, 0,1 mol isoprene va 0,7 mol H,
vao binh kin ¢6 xuc tac Ni nung ndng. Sau mét thoi gian thu duge hdn hop Y ¢6 ty khdi hoi so voi Hela d .
Khi cho Y 16i qua dung dich Br, du thdy c6 48 gam Bromine tham gia phan tmg. gia trj cta d la:

A. 5,7857. B. 6,215. C. 4,6875. D. 5,7840.

CH,=CH.:01
‘CH3—CECH:D.1

X _15  _Fks mmuw 03 01,012+ 012=05
‘C:C—C[C}:C:D,l M M
H.:07

02y n =1-0,2= 0,8 d= = D __ 46875
’ 4 4{}.8 —>Ch(_)1’lC

Ciu 22. Tién hanh phan tng tach H, tr Butane (C4H,0) , sau mét thoi gian thu duoc hdn hop X gom:
CH,=CH-CH,-CH;, CH,=CH-CH=CH, , H, va C4Hy du , ti khdi hoi cia X so v6i khong khi 1a 1. Néu
cho 1 mol X vao dung dich bromine (du) thi s6 mol bromine tham gia phan tng la:

A. 0,4 mol. B. 0,35 mol. C. 0,5 mol. D. 0,60 mol.

D@ thay s6 mol Bromine phan g chinh bang s6 mol H, tach ra.

|.[""1:.|-|.=~L_]‘B tchra L
o _>n.,_=2r|,_H_ _’nll-?-.hz_'nx
IM;- =Eg =il z 2
. nh=1-=n =n, =05
Vi : : —Chon C

Ciu 23: Trong mot binh kin dung tich 2,24 lit chira mot it bot Ni xac tac va hdn hop khi X gom H,, C;H, va
CsH, (¢ dktc).Ti 16 s6 mol C,H, va CsHg 1a 1:1. D6t nong binh mot thoi gian sau d6 1am lanh t6i 0°C thu
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dugc hdn hop khi Y. Cho hdn hop Y qua binh chira nudc Br, du thdy khdi lwong binh Br, ting 1,015 gam.
Biét ti khdi cia X va Y so v6i H, 1an luot 13 7,6 va 8,445. Hiéu suét phan tmg cua C,H, 1a:

A. 27,5%. B. 25%. C. 55%. D. 12,5%.
[N =01 152
m, = 152 N =-——=0009->Anl= "= 0,01
Taco: |M 15-2_} =1 T 16,89 -
H.:a (a+2b=01 |H2:0,06
XICH,:b |2 7 C.H,:002
2t "7 224 280 420=152
Tronngém: ‘-C3Hﬁ'b |CH 10,02
ool |CH;:x
vy =001 2 M = 0 I CH,:y
|x+y=001 | x=0,0025
— 4 —3 -
| FT,30x ¢ 44y =152-1015- 0,052 |[y= 00075
L 2005 5 5
0,02 —Chon D

Ciu 24: Hon hop X khi gom ethylene, Acetylene va hydro. Bt chay hoan toan X thu duge CO, va H,O ¢
s6 mol bang nhau. Mit khac dan V lit khi X qua Ni nung néng, sau khi cic phan trng xay ra hoan toan thu
duge 0,8V lit hon hop Y. Cho toan bd Y tac dung hét véi dung dich bromine (du) thi c6 32 gam bromine
tham gia phan tmg. Biét cac thé tich khi déu do & dktc. Gid tri ciia V 1a

A. 8,96. B. 11,20. C. 6,72. D. 5,60.

Chu y : Khi cho X qua Ni s6 mol khi giam bang s mol H, phan tng.Dét chay X cho CO, va H,O ¢é s6 mol

9 N, =N
bang nhau nén Q2
‘H.:02V
VCH,:06v 50,6V 1 0,2V.2=02V - Mg,
Do d6 co6 ngay e A
- 08V=02->V=025224=56(lit) —Chon D

Céu 25: Hon hop X gom ethylene, Acetylene va hydro. D6t chay hoan toan X thu dugc sé mol CO, bang sé mol
H,O. Mit khac dan V lit X qua Ni nung néng thu duoc 0,8V lit hdn hgp Y. Cho toan bo Y tac dung véi dung
dich bromine du thi c6 32 gam bromine da phan tg. Biét cac thé tich khi déu do ¢ dktc. Gia tri cia V 1a

A. 8,96. B. 11,20. C. 6,72. D. 5,60.

. ‘ . . n, =n
Vi d6t chay hoan toan X thu dugc s6 mol CO, bang s6 mol H,Onén =
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(H.:02a
a:zg_d L X!CH=CH:02a - ,06a:02a2=0,2a+ 0,2 a= 0,25
. . ' ‘CH;.:CH?:{].Ea
Ta co ngay : ~E ‘
- V=025224=56 —Chon D
C. HYDROCARBON THOM

Phian I: HE THONG LY THUYET CO BAN VA NANG CAO

1. CAU TAO VONG BENZENE:

Cong thirc phan tir ciia benzene duoc xac dinh 1a CeHy dua vao viée xac dinh phan tir khéi va phan tich nguyén to.
Nam 1858, Kekule da cho rang cac nguyén tir cacbon c6 thé két hop véi nhau dé tao thanh mach. Sau d6 vai
nam (1865), ong bo sung thém 1a mach cacbon ciing c6 thé dong thanh vong. Ong dua ra cau tric clia benzene
nhu sau :

e Do dai lién két trong benzene

Do dai lién két C-C trong benzene giéng nhau va co tri sd trung gian giita lién két don va d6i. Trong nhiéu hop
chat khac nhau, d6 dai cua lién két d6i C=C bang 134 pm. Lién két don C-C c6 d6 dai 154 pm trong tan, 150
pm trong propylene va 148 pm trong buta-1,3-diene. Néu theo ciu triic Kekule thi benzene phai c6 3 lién két
ngan (134 pm) va 3 lién két dai (148 pm), nhung cac sb liéu phan tich Ronghen cho thdy rang tat ca 6 lién két
trong benzene bang nhau (139 pm), nghia 1a trung gian gitra lién két don va doi.

e Khai niém obital

Benzene 13 phan tir c6 ciu tao phing, tat ca 6 nguyén tir cacbon va 6 nguyén tir hydrogen déu nam trong mot mit
phang. Mdi nguyén tir cacbon & trang thai lai hoé sp? (tuong tu nhu cacbon trong ethylene), ba obital lai hoa tao
ba lién két 6 v6i 2 nguyén tir bén canh va nguyén tir H. Obital con lai, obital thir 4, 13 obital p. Nhitng obital p
nay gom 2 phan giéng nhau, mot nira & trén va mot nira & dudi mit phang vong, mdi obital c6 1 electron.
Obital p ctia mdi nguyén tir cacbon xen phtl voi hai obital p ctia 2 nguyén tir cacbon bén canh, tao lién két m, két
qua tao thanh obital phan tir nhu 2 ddm may electron lién tuc trén va dudi mit phang vong. Nhu vay, nhitng
electron p nay duoc phan phdi déu trong vong benzene lam cho lién két bén viing va phan tir 6n dinh hon.

H  H-CY 4
Py S "
N g / \
) 3 b
S L C G '
%120 X A
} H =~ | e % pe
\:/ 1 H
\/n
Lién két o va goc gita Sut xen phu obitan p Dam may electron p
cac lién két tao lién két n sdp xép trén va dudi
mét phang cua vong
Hinh VI.2. Sy tao thanh lién két 6 va n & benzen
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Céu tao nhu trén cho phép giai thich nhitng phan con ton tai ciia cong thire Kekule. Dé dién ta cong thire cdu tao
ctia benzene, ta c6 thé ding mot trong ba cong thirc sau :

o ndgadsiohy
7
I [ 11

Cong thirc IIT hop li nhit vi nd phan anh sy trong duong cia cac lién két C-C ¢ vong benzene.
2. HYDROCARBON THOM NHIEU NHAN
Hai vong thom c6 hai nguyén tir cacbon chung goi 14 vong ngung tu. Hydrocarbon thom ngung tu tiéu biéu nhit
1a naphthalene, antraxen, phenantren. Ca ba hydrocarbon nay déu duoc tach tir nhya than da, ham luong
naphthalene trong nhya than dé 1a 5%, vuot cac cdu tir khéc.
a. Naphthalene
Trong cong thirc phan tir naphthalene céac vi tri dugc danh dau nhu chi dan sau day :

(0 o

V& li thuyét, naphthalene c6 cu tric ctia mot hop chéat thom, né c¢6 cu tao vong phang véi cau tric cho phép tao
nhimg dam may electron 7 gdm 10 electron (mang thom). Nhirng electron ce nay tao nhitng dam may xen phu
trén va dudi mit phang chtra 10 nguyén tir cacbon. Mdi nguyén tir cacbon lién két voi 3 nguyén tir khac bang
lién két o.

b. Anthracene va Phenanthrene

Trong phan tir antraxen va phenantren, cac vi tri duge danh s6 nhu sau :

8 9 1
QOC
QO
5 10 4
Anthracene Phenanthrene
Qui tdc Hiickel duoc dé xuét boi nha hoa hoc va vat 1y hoc nguoi Dlic Erich Hiickel vao nam 1931. Qui tac nay
cho biét mot phan tir hinh vong, phang c6 tinh chit thom néu né c6 (4n + 2) electron (x) v6i (n) 1a mot sd
nguyén khong am.
Khi x4c dinh xem mot hop chit c6 phai 1a thom hay khéng, hay kiém tra cac tiéu chi sau:
1. Phan tir c6 dang vong (mdt vong cac nguyén tur).
2. Phan tir phang (tat ca cac nguyén tir trong phéan tr ndm trén cing mot mit phang).
3. Phan tir hoan toan lién hop (c6 cac obital p tai mdi nguyén tir trong vong).
4. Phén tir c6 (4n + 2) electron (m) (v6i (n=0) hodc bat ky sb nguyén duong nao).

Vi du, benzene c6 sau electron (n): (4n + 2 = 6), (4n =4), (n = 1). Vi benzene, chiing ta thiy rang (n=1), 13 mot
s6 nguyén duong, vi vay qui tic dugc dap tmg.

1 10
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Tuy nhién, qui tic Hiickel khong thich hop cho nhiéu hop chat chira trén 3 nhan thom hop nhat trong kiéu vong'.
Vi du, pyrene chira 16 electron két d6i (8 lién két), coronene chira 24 electron két doi (12 lién két). Ca hai phan
tir da vong nay déu 1a hop chat thom nhung chung khong tuén theo quy tic 4n+2.

3. PONG PHAN VA DANH PHAP

a. Pong phan:

Khi benzene c6 tir 2 nhém thé trd 1én s& co cac ddng phan vé vi tri twong ddi giita cac nhoém thé véi nhau.
Chéng han, dimethylbenzene c6 cac d@)ng phan 1,1-; 1,2- va 1,3-dimethylbenzene hoac con goi 1a cac déng
phan ortho-, meta- va para-dimethylbenzene.

b. Danh phap

+ Tén benzene 14 tén riéng dugc IUPAC luu dung va 13 hidrua nén dé goi tén cac dong dang va dan xuit khac theo
danh phap thay thé. Nhiéu alkyl va alkeneylbenzene c6 tén riéng (tén thudng)

Tén ciia mot s6 benzene c¢6 nhém thé

Hop chét Tén thay thé Tén thuong
C¢Hs-CH; Methylbenzene Toluene
CsHs-CoHs Ethylbenzene
CeHs-CH(CHs): Isopropylbenzene Cumene
. 0-CeHa~(CHa). o-dimethylbenzene hay o-xylene
(3 dong phén o-, m-, p-) 1,2- dimethylbenzene
p- CH3-CeHa- CH(CHs), 4-isopropyl toluene hay 0-Cymene
(3 dong phén o-, m-, p-) 4-isopropyl-1-methylbenzene
C¢Hs-CH=CH, Vinylbenzene Styrene

+ Tén cac gbc

Céc tén duoc dung khi c¢6 hoic khong c6 nhom thé :

CsHs- Phenyl

-C¢Hs- Phenylen (o-, m-, p-)

Céc tén dugc dung khi khong ¢ hodc chi ¢6 nhom thé & trong vong :

CesHs-CH»- Benzyl

C¢Hs-CH= Benzyliden

Ce¢Hs-C Benzylidin

C¢Hs-CH=CH- Styryl

Céc tén dugc dung khi khong c6 nhom thé :

CH,-C¢Hs- Tolyl (0-, m-, p-)

2,4,6-(CHs;); CsHo-

4. TINH CHAT VAT Li

- Benzene va cic dong ding c6 1, 2, 3 nhém thé R nho thuong ¢ trang thai 1ong, khong mau, ¢6 mui thom dé
chiu nhung lai gay doc cho co thé. Chung dé bay hoi nén dé bat lira, chay véi ngon Itra sang, khoi den do ¢o
nhiéu muoi than. Céc arene loai nay khong tan trong nudc va nhe hon nudc. Diém s6i ciia ching hau nhu ting
déu din theo khéi lwong phan tir, con diém noéng chay phu thudc nhidu vao tinh d6i xtimg cua phan tir. Chang
han, diém néng chay cua benzene cao hon toluene 100°C, para-xylene c6 diém néng chay cao hon cac dong
phan ortho va meta tir 40°C dén 60°C.

- Tinh chat pho cua benzene khac véi cac diene lién hop mach hé, phd hap thu ctia benzene twong ddi phirc tap.
Trong phé tor ngoai, benzene thé hién 3 van hép thu dac trung : van B ¢ 254 nm c6 cuong do yéu, van K & 204
nm c6 cudng do manh hon va van ¢ 184 nm c6 cudng do manh. Ca 3 van hip thy déu lién quan dén sy chuyén
mure 7 Un*. Tuy nhién, van 184 nm & ving kho do nén it duoc chu . Cac van hap thu ndy s& chuyén vé phia
song dai hon néu hé lién hop cua vong dugc md rong hon khi vong c6 cac nhém thé khong no (nhu -CH=CH;,

-CH=0) hoic cac nhom thé c6 cap electron chua lién két (nhu - N H,, -OH, ..), trong d6 van K chuyén nhanh
hon, c6 khi che 14p ca van B. Trong phd hong ngoai, cac dao dong ciia vong xuat hién & ving 1500 cm™ - 1600
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cm’', dao dong hod tri cua lién két =C-H xuit hién & khoang trén 3000 cm™ va mot s6 van khac. Trong phé
cong huong tir hat nhan, do chuyén dich hod hoc () cta proton 1a 7,27 ppm (phén triéu), con cua *C 1a 128,5
ppm. Cac gié tri clia 8 niy co sy thay doi khi trong vong benzene c6 nhém thé. Hang sb twong tac spin-spin
(Jui-nj) gifra cac nguyén tir H trong vong rat duoc chi y. Trong khi Ji-m = 5 - 8 Hz thi Jiy-ps = 1- 3 Hz va Ji-us
=0-1Hz.

5. TINH CHAT HOA HQC

Do céu truc ciia benzene nén phan tng dic trung cia no 14 su thé electrophile vao nhan thom (SgAr), con phan
g cong va oxi hoa c6 thé xay ra nhung véi diéu kién that nghiém ngit. Pong dang cua benzene ngoai phan
tg thé & nhan thom con c6 phan tng dic trung ddi voi nhom alkyl : phan tmg thé gdc va phan tmg oxi hoa.

1. Phan tng thé electrophile vao nhan thom (SgAr)

Co ché chung : Phan tng thé electrophile vao nhan thom 13 phan tmg chu yéu dé bién benzene thanh nhiing dén
xuét ctia nd. TAt ca cac phan ing SeAr déu dién ra theo ciing mot con dudng va bat dau bang su tin cong cla
tac nhan electrophile (cation hay dau mang dién tich duong cta lién két phan cuc manh) vao hé thong electron
© thom, khi d6 tao thanh phurc 6 khong thom, sau d6 proton bi thé tach ra va tao ra hop chit thom c6 mit cua
nhém mdi tin cong vao :

+
+ E tdncong cia tac nhan E tdi tao - E +
electrophile . hop chat thom + H
(1) (2)
[on benzoni

Co ché nay gom hai giai doan, giai doan (1) dién ra cham con giai doan (2) dién ra nhanh chong. Céc céu tao
gidi han ctia phirc o trén c6 thé duoc biéu dién boi 1 cong thirc chung :

- ™

H + H H H
E
E E E

So d6 2 giai doan mo ta & trén 1 so dd da don gian hoa. Thyc té hop chat thom va tiéu phén electrophile ¢6 thé
tao phirc yéu trudc lac tao phirc 6. Phirc yéu nay goi 1a phirc . Trong phtic m, hé thdng electron 7 tham gia nhu
1a chit cho electron con tic nhén electrophile 1a chat nhan. Sy tao thanh va phén li phtic 7 xay ra rit nhanh,
khong anh huong dén téc d6 phan img ciling nhu ban chét ciia hop chét tao thanh.

« Halogen hoa: Benzene tham gia phan tmg véi chlorine, bromine c6 mit Lewis acids (luu ¥ mudn thé bromine
vao nhan thom thi phai 1a bromine 16ng, nudc bromine s& khong tham gia phan ung). Fluorine va iodine khong
phan tmg truc tiép v6i benzene vi fluorine phan tmg qua manh nén luong san pham chinh rét it, nguoc lai
iodine qua thu dong nén phai dung cach khac. Vi du:

Co ché:

ir

@ =S v

2Fe+3Br, ——2FeBr,

Br, + FeBr,  [FeBr.| Br’
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Br
H Br
. Hl'r‘” ihbw _mhm + B
San pham trung gian
Véi alkylbenzene thi uu tién thé vao vi tri ortho hodc para.
CH,
Hr
fH — + HBr

Fe

1.1
+ HBr

Dé iodine hoa benzene, ta phai dung iodine monocloride (ICI) hoidc dung I, + HNO; dé tao ra I" (phan tng oxi
hod - khur).

1L, +4HNO; —> 2I'+2NO,+2H,0 + 2NO5

Dé fluorine hoa ngudi ta phai dung Thulium(III) trifluoroacetate TI(CF;COO); va hon hop KF + BE;, ¢ day co
qua trinh oxi ho4 - khir.
TI(CF;COO); + K[BF,] —> TICF;COO + F'[BF;.CF;COO0] + KCF;COO.
I va F'[BF;.CF;COQ] la cac tac nhan electrophile nhu CI+[AICL,].

« Nitro hoa: Benzene va HNO; dam dic phan Gmg rat cham, dé ting tbc do phan tng ngudi ta thém H,SO, dic va
goi n6 1 hdn hop nitro hod (HNO; : H,SO.=1 : 2). Tac nhan nitro hoa co thé 14 nitro tetrafluoride borate
(NO,CI + AgBF4 01 NO,'BF,s + AgCl) hodc acethyl nitrate (CH;COONO,+ H' I CH;COOH + NO,") hodc
N,O:s..

NO,
ML, S0H, A, 1"
@ =t H'NCI:., “-I::IL} e HZD
H,
NO,
CH,
' ——- + HyO
RS0, 45
+ HNO, ke b it CHy

1:1
- + Hy0
Co ché:

4+ LT
H=O—NG,  + HS0, — H—{lh—NOI + H30; My
H +
* + ﬁ\lm.}z B | | e T
\‘\_f; T

H=0—NOD;, &—— H-0} + NO, o
Erl }la Sdn phiim snng gian
* Alkyl héa: Phuong phap don gian dé diéu ché alkylbenzene 13 cho benzene tacdung véi alkyl halogenua c6 mat
xuc tac AlClLs. Phuong phap nay goi la alkyl hoa theo Friden-Crap.
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(+) (-)
R—X + AICl, &—= R—X—AICL

R
H, &
() (-) . chim rianh +
+ R—X—AIC —Fne — + H

Sin phim trung gian

Nhirng tac nhan bat ki nao c6 kha nang tao ion cacboni déu co thé alkyl hoa benzene, chéng han : alkene,
alcohol, v.v... Proton ho4 alkene bang HF ta dugc ion cacboni.

+ Thi du : CH;CH=CH, + HF ICH;-CH"-CH; +F

« Axyl héa: Tac nhan thuong ding 14 dén xuét ciia acid véi xtic tac nhom cloride.

P T
. alcl, — R—C + AlCl,
\‘m ' )

" COR COR
()
R_l{l_r &.} % + HI
()

SAn phim trung gian
bay la phan tng axyl hoa theo Friden -Crap.

* Sunfo hod : Sunfo hoa benzene dugc thuc hién khi dung sulfuric acid bdc khoi. Tac nhan sulfo hod 13
anhydride sulfuric.

SO;H

0 H SO+
u gt & _ -H* 3 w*
O H e ot 2= O

S
O

Phan g nay thuan nghich, vi thé san pham tao thanh ciing dé bi loai nhom thé khi dun néng véi hoi nudc dén
nhiét d¢ cao hon 100°C :

SO;H

dun non
+ H0 ——=

+ H»S04

*Quy tiic thé trén vong benzene:

Khi trén vong benzene dd c6 sin nhom alkyl (hay cac nhom -OH, - NH,, - OCHs, ...), phan tmg thé vao vong
benzene s& dé dang hon va uu tién thé vao vi tri ortho hodc para. Nguoc lai, néu & vong benzene da co san
nhom -NO; (hodc cac nhom —COOH, - SOH, - COOR, ...), phan Gng thé vao vong s€ khé hon va uu tién thé
vao vi tri meta. Riéng nhom halide (F, CI,, Br,I') lam cho kha ning phan tmg thé ciia vong kém hon so véi
benzene nhung lai dinh huéng cho nhom thé méi vao vi tri ortho hodc para.

+ Naphthalene

Naphthalene dé tham gia phan tng thé hon benzene. San pham thé vao vi tri 1 (vi tri a) 1a san pham chinh
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@@ ¢ By —ShOOHGm + HAr
NO,
i HNO! e ag“'ﬁ : Hﬁﬂ

NO,
HNOyH,S0,
Br, . Br
CHiCOOHMH,0
- COCH,
©© AECOO-CE.HSN% “ .—COCHg,
' 3
“ (75%) (25%)
H,S0, *
60°C j
SO3H

2. Phén- ung cong

HZSO'4 = . SO3H
150°C ©©
*Cong Cl,

- Benzene va cac alkylbenzene khong 1am mat mau dung dich bromine nhu cac hydrocarbon khéng no, Khi chiéu
sang benzene cong voi chlorinetao thanh
CH, +3Cl, ——CHCI
(1,2,3,4,5,6 - hexachloridecyclohexan)
*Cong H,:
CH,+3H, —=“CH,.
+ Styrene
Tuong tu nhu alkene, styrene cé phan ing cong halogen (Cl,, Br), hydrogen halide (HCl, HBr) vao nhom vinyl.
C.H.CH=CH. +Br, - C H.CBr—-CH.Br
C.H.CH=CH. + HCl - C_ H.CHCl-CH,
+ Naphthalene

3, .
“ h ’50 ¢ @ ql.m}ﬁc'3sm r @

Naphthalen Tetralin Decalin

3. Phan tng oxi hoa khong hoan toan
a. Benzene va alkylbenzene
- Khéc véi ethylene va acetylene, benzene khong phan tng véi dung dich KMnO,.
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- Toluene va cac déng dfmg khi dun néng véi dung dich KMnO, (hodc K»>Cr,O5s€ bi oxi héa & mach nhanh
(nhom alkyl) tao ra mudi va acid hiru co. Phan tm nay ding dé nhan biét toluene:
C,H.CH, + 2KMnO, —— C H.COOK + 2Mn0. L +KOH + H,0
Nhdn xét: Néu nhom alkyl & vong benzene dai hon nhom -CHs thi phan tng oxi hda mach nhanh van wu tién
xay ra ¢ vi tri a ddi voi vong.
CH.CH,-CH.R 2" C H.COOK — 5 C H.COOH
b. Styrene
Gidng nhu ethylene, styrene 1am méat mau dung dich KMnO, va bi oxi hda & nhém vinyl, con vong benzene van
gilt nguyén.
3CH.CH=CH, + 2KMnO, + 4H.0 —
3C, H.CH{OH)-CH.OH + 2Mn0O, + 2KOH
Phan tmg trén dung dé nhan biét styrene.
c¢. Naphthalene
Naphthalene khong bi oxi hoa bdi dung dich KMnO,. Khi ¢6 V,0s 1am xtc tac, nhiét do cao no6 bi oxi hda baoi

oxi khong khi.
L (KK)
“ TR 3

4. Phan ung Halogen hoa nhom alkyl
Duéi tac dung ctia anh sang, chlorine(hodc bromine) phan tng véi alkylbenzene & nhom alkyl theo co ché gdc.
Vi tri o (vi tri benzylic) c6 kha ning phan Gmg cao nhét, vi gdc tao ra dugc 6n dinh hoa boi vong benzene, thi
du chlorine hoa ethylbenzene :

@-CH;—CH;, e r{; @r(I:H—CH;, " @-CHQ—CHZCI
- Cl

(56%) (44%)

Phan tng bromine hoa dién ra khéng manh bang phan tmg chlorine hod, nhung phan tmg bromine hoa c6 su
chon loc cao hon. Ching han, néu chlorinehoa ethylbenzene ta thudng thu duoc hdn hop a- va p-
chloroethylbenzene, con néu bromine hoa thi hau nhu chi thu dugc a-bromothylbenzene ma théi. Chiéu hudéng
thé vu tién 6 vi tri o cang thay rd khi mach nhanh kéo dai :

©4CH2CH2CH2R X . @CHXCHQCHQR + HX
hv

6. PIEU CHE BENZENE VA ALKYLBENZENE
a) Chung cit nhwa than dd va reforming dau mé thu dwoc mot lwong I6n benzene, toluene va naphthalene

(dung trong cong nghiép)
b) Dé hydrogen héa dong vong hexane va heptane thu dwoc benzene v toluene
CH,(CH.) CH,—————>C_H, +4H.
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CH,(CH.,), CH, ———C H.CH, +4H,

¢) Déhydrogen héa cycloalkane hodc methylcycloalkane
CH,———CH, +3H.

d) Trime hoa acetylene

JCH ——CH,

e) Alkyl héa benzene dé diéu ché dong ding ciia benzene
C.H,+CH, + ]['l#['._II;L'III,I__ rHC

g) Cong H vao mach nhanh khong no
CHCH=CH.+H, —“—=C H.CH.CH,

h) Tir benzene va ethylene dé diéu ché ethylbenzene
CH, +CH, =CH, ———C H.CH.CH,

Phin II: HE THONG BAI TAP THEO KIEN THUC LY THUYET CO PHAN DANG

Vian Pé 1 : KHAI NIEM

Ciu 1. Viét cong thirc tong quat diy dong dang ciia methane, ethylene, acetylene va benzene.

Vian Pé 2 : VIET PONG PHAN - GOQI TEN.

Ciu 2. Nhimg hop chit nao dudi day c6 thé va khong thé chtra vong benzene, vi sao?

a) CgH()Clz; b) C10H16; C) C9H14BI'C1;

Ciu 3. a) Hay viét cong thic phén tir cac ddng dang ciia benzene chira 8 va 9 nguyén tir C.

b) Viét cong thirc cdu tao va goi tén cac ddng phan tng véi cac cong thirc tim duoc & cau a).

Ciu 4. Viét cong thirc cau tao ciia cac hop chat sau:

a) Ethylbenzene b) 4-Chloroethylbenzene  c¢) 1,3,5-Trimethylbenzene

d) o-Chlorotoluene e) m-Chlorotoluene

Vin Pé 3 : GIAI THICH HIEN TUQNG - Li TINH - UNG DUNG

Cau 5. Benzene khong tac dung véi dd Br, va dd KMnOy4 nhung styrene c6 phan ing véi ca hai dung dich do.

a) Giai thich vi sao styrene c6 kha nang phan trng do

b) Viét phuong trinh hoa hoc biéu dién cac phan tng do?

Cau 6. Hay néu va giai thich hién tugng xdy ra trong cac thi nghiém sau:

a) Cho benzene vao dng nghiém chira nuéc bromine, lic ki rdi dé yén.

b) Cho bromine 10ng vao éng nghiém chira benzene, lic roi dé yén.

¢) Cho thém bot st vao 6ng nghiém ¢ thi nghiém céau b) r0i dun nhe.

Cau 7. Lam thé nao dé tach duoc benzene (s6i & 80°C) khoi hdn hop voi m-xylene (s6i & 139°C).

Dap an:
Chung cat, vi d6 chénh 1éch nhiét d¢ soi giira 2 chat 1a du 16n.

Ciau 8. Benzene c6 rat nhiéu tmg dung trong thuc té, n6 13 mot hod chit quan trong trong hoa hoc, tuy nhién
benzene ciing 1a mot chit rat doc. Trudc day trong cac phong thi nghiém hiru co vin hay dung benzene 1am
dung moi. Pé han ché tinh doc cua dung méi, ngdy nay nguoi ta dung toluen thay thé cho benzene. Vi sao
toluen lai it doc hon?

bép an:

Tinh doc ctia benzene gay ra 1a do né bi oxi hoa theo nhiing co ché khac nhau vao nhan thom tao cic nhom
chirc phenol doc. Khi thay benzene bang toluen lam dung méi, thi khi toluen xAm nhap véo co thé, né c¢6
nhom -CH; dé bi oxi hod thanh acid benzoic, nén han ché kha ning oxi hoa vao nhan thom. Vi vy toluen it
gay doc hon.
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Ciau 9. Sau khi tong hop nitrobenzene bang phan tng giira benzene véi nitric acid ddc (c6 sulfuric acid xuc tac),
loai b acid du va nudc thu duge hdn hop gdm benzene du va nitrobenzene. Lam cach nao dé thu dugc
nitrobenzene (cho nhiét dg soi cua benzene, nitrobenzene lan luot béng 80°C, 207°C).

Dap an: Cach lam trén thu duoc san pham nitrobenzene. Tuy nhién, c6 thé tién hanh nhu sau: chung cat

thuong dé loai bo benzene du, sau d6 tiép tuc chung cat thudng dé thu lay nitrobenzene.

Vin D¢ 4 : VIET PHAN UNG-PIEU CHE-CHUOI PHAN UNG.
Phuong phap: Nam vitng tinh chat hoa hoc, co ché phan tmg va phuong phéap diéu ché cta cac hydrocarbon thom.
Vi du 1: Ttr CH,, cac chit vo co va didu kién can thiét khac. Hiy viét cac phuong trinh hod hoc diéu ché :

a. Styrene b. Toluene c. p-xylene
Giai
o SCH=CH——CH,
CaH;
O v Cly=Cll, CI1,CO0H y
Cslls C,H;
stiren
@ i iy~ b HBr
b.
CH,y
© - DifEr + 2N SR 3NaBr
Cli, CH,
Fe.t”
T ———— + 1Br
fBr
CH, CH,
+ CHyBr + INa _ Cekhm + INaDe
Br CH,

Vi du 2: Xéac dinh cac chét con lai trong so dd sau:
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C:H: xi, 1" ‘{Xl} { |'._:I<|c| f}i} FaiHg+ 130 Klac ‘{xa} LH.L”I
SN RSN N I {Xﬂ} I.(:I.:f-_(::'“ . {X,,}
Giai

FCH = CH CACDn :Ill\.l.': timh C‘II I_I-II
C) HiEL §

(X1)

O
» x ANCT
+ CHCotl —25 O)\ -

(X,)
0
Zn(Hg)-HCl
(X3)
Br
(Xq)
Br
KOH/C H,OH
S e - 1o
(Xs)
HO,
% JOH
I.CH,COH
2H0
(Xe)

Vi du 3: Viét so dd cac phan timg dé tong hop san pham tir cac chat ban dau cho dudi déy:
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,gJH

:: ~
DH
CH,
—_—

CHs

Q

CH;

b)

-

c)

O — c Clly

s

CH,
CH;

\ CH,

ﬁ‘gll
a) ———-} ,H,ONa 1. CH,COH ‘ CH
___J_.L_)
( j O( L, 2H,0 Ct .
OH
CH, CI,Br CHy—C=CCH,
l.'l:l NBS, by (&1} CIC'NE I )
© Sl Pd/PhC0),

OH
"‘\\ H"\‘__
CHs
i H,0/H
. _—3
0 0
H 50, die L0, >
_'-—'H -

o) Ol 3 Zn/CIL,CO0H

CH, H,l3r CH,=C=CCH,

@ NBS.hy CIC=CNa Na/ NH  ling ‘(j\/
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CH=CH+ NaNH., —" 3 CH=CNa+ NH,
CH=CNa+ CH I —-CH,-C=CH+ Nal
CH,.-C=CH+CHL —"5CH, -C=Cli+C.H,
CH. -C=Cli+CHI—"""SCH, -C=C-CH, + LIl

e)

CH,4 /H g
CH,~C=C~CH, —uNH¥ee , >C:E
H CH,
CH /' ! Bri,C H
i NBS,hy s 4
/L L\ S L /c C
H CH, H CH,Br
BrH,C /,ll HDH;,{:\ /H
\Cz{‘. + 2NaOH —2 /C=-:: + 2NaBr
1 \CHEBr H CH,OH
HOH,C H OH OH
Vi 1OSO,/CIIN y,
C=C 2 ddNallSO, HO™ %
OH
H CH,OH

P
0 D/
, o)
OH OH 3 /\ s HO™ + H0
HO™ " OH
OH

Vi du 4: Cho biét san pham tao thanh trong cic phan tng sau, néu co ché phan tng;
CH.CH, +Cl,——

Giai

C.H.CH, + Cl, ———C H.CH.Cl+ HCI

Céu 1. Toluene va benzene phan tng dugc v6i chit nio sau day :

(1) dd bromine trong CCly; (2) dd kali pemanganat ; (3) hydrogen c6 xtc tac Ni, dun nong ; (4) Br, c6 bdt Fe, dun
néng? Viét phuong trinh hoa hoc ctia cac phan tng xay ra.

Ciu 2. Viét pt hod hoc cta cac phan Gmg xdy ra trong mdi trudng hop sau

a)Toluene tac dung véi hydrogen c6 xuc tac Ni, ap suat cao, dun nong.

b) Pun néng benzene véi hon hop HNO; dic va H,SO, dic.

¢) Pun néng ethylbenzene véi hon hgp HNO; dic va H,SO, dic.

d) Ethylbenzene tac dung véi H, du c6 xuc tac Ni, dun nong.

Céu 3. Cho cac chit: cumen (isopropylbenzene), styrene, buta-1,3-diene, vinylacetylene, acetylene, benzene. C6
nhitng chat ndo 1am mat mau dung dich bromine?

Céau 4. Danh diu cong (+) vao 6 cip chit c6 PU voi nhau theo miu sau:

Benzene toluene styrene | ethylene

H., xtc tac Ni
Br, (dd)
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Br, c6 Fe , dun nong

Dd KMnO, , dun nong

Ciu 5. Hoan thanh cac phuong trinh héa hoc dudi ddy. Viét cac chat san pham hitu co & dang cong thiic ciu tao
va kém theo tén :

F
a) C@H(, +C12 —e)
(1 mol) (Imol)

b) CgHs +ClL,——>
(1 mol) (3 mol)

¢)CsHs-CH+ClL, ———>
(1 mol) (Imol)

Mi.300°C
d) C4Hs-CH; +H, (du) ————

¢) CoHs-CHs +KMnO4(dd)——

Céu 6. Viét cac phuong trinh hoa hoc biéu dién cac phan tng theo so dd chuyén hoa sau:
a) Methane — acetylene — benzene — brombenzene

b) Acetylene — benzene — ethylbenzene — styrene—poli(butadiene-styrene)

Cau 7. Dung cong thirc cdu tao viét phan tmg hod hoc ciia styrene véi:

a) H,O ( dun néng, xtc tac HoSO410ang). b) HBr
c) H, (ti 1€ mol 1 :1, xtic tac Ni). d) H, (ti 1€ mol 1 :4, xtc tac Ni).
e/ trung hop (xt, t°, p) f) dung dich Br;,

Céau 8. Viét phuong trinh héa hoc cta cac phan tng tong hop cao su buna-S (polime dong tring hop cia styrene
va buta-1,3-diene) tir benzene va methane.

Ciau 9. Polistyrene 1a mot loai nhya duoc dung san xuét cac dung cu van phong nhu thude ké, vo but bi, eke ...
Trong cong nghiép co thé didu ché polistyrene tir benzene va ethylene theo so do:

Benzene — ethylbenzene — styrene — polistyrene (PS).Viét cac phuong trinh phan tng xay ra?

Ciu 10. A 13 1 dong dang cua benzene c6 ti khdi hoi so v6i methane bang 5,75. A tham gia qua trinh chuyén héa
theo so dd sau :

+ Clp (Tmolyast® B

+ Hp (d WNit° o

A — + HNO4(3mol)/H,SO

(1mol) 3l 2504
+ ddKMnOy(d )t°

~E
Trén so dd chi ghi cac san pham hitu co (phan Gmg co thé tao ra cac chit vo co).
Hay xac dinh A, viét phuong trinh hoa hoc ctia cac qua trinh chuyén hoa. Céc chét hitu co viét dudi dang cong
thire ciu tao, kém theo tén gol.

Céu 11. (Dua theo PH A 2011) Cho déy chuyén hoa sau

O, H, cBr . asill)

Benzene X yy —— 7 (trong d6 X, Y, Z 14 san pham chinh). Xac dinh CTCT va goi
téncua X, Y, Z.
Cau 12. Viét 6 phuong trinh héa hoc (dang cAu tao thu gon) thuc hién céc bién d6i sau:

F H L0 . G

CaC,——  — X Mmoo Ty sout T CoHOH.

kY

S N B
Benzene — ethyl benzene H Z (Z : san pham chinh)
Cau 13. Cho so d6 sau:
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Hy/Ni Bray/as Mg B, Xt xt, 1 ,
- - - - -
A 0 A  Germ s Ay ——sA, s A > Cao su isopren
0
Butan—!
1500°C Hy/Ni Bryfas
B B 0 =B, = B,
jc. 600°C

A Br/Fe Brfas
HIS‘{)J-_ I:JI fads DzT""‘ Dy (sin phim chinh)

I HNOy/11,50,
: L:t
Viét cac phuong trinh phan tng theo so d6 chuyén hoa trén.
Huéng dan:

C.H,——CH,-CH=CH. +CH,

» D, (sdn phim chinh)

(B)
CH,-CH=CH. +H,—“"3CH, ~CH. CH,
(A1)
CH.-CH,-CH, +Br, = >CH, —CHBr— CH, + HBr
(A2)
CH, —CHBr—CH, + Mg =" 5CH, —~CH(MgBr)— CH,
(As)
CH. — CH(MgBr) ~CH. + C.H.Br — CH, ~CH(CH. )~ CH. —~CH. + MgBr,

(A4)
CH, - CH(CH, )~CH. ~CH, —**_3CH. = CH(CH. )~ CH = CH. + 2H.

nCH,=C(CH,)- CH=CH,—"“[-CH_ - C(CH,)=CH-CH_~ |n

poliisopren
wH, PN C o eh—cH 3l
Lam lanh nhanh -
(By)
CH=CH+2H, —“—CH, - CH,
(B»)
CH, - CH, + Br, ——CH, - CH.Br + HBr
(Bs)

3CH = cp L hoatinh
a00-

(D)
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H;C—CH—CH,
O + CH,=CH—CH, ——-—‘f—} @
Fe
H;C—CH=CH; 1f: CBr-"EH1
+ Br, —-—1- @ + HBr
Br
{UJ}
+ HNO, dac ,_:S_UiL, + H0
No, (Dd)

Cau 14. Tu benzene va cac chat Vo co, xuc tac can thieét khac c6 du, viét cac phuong trinh phan ing hoéa hoc di¢u
ché:

a) meta-chloronitrobenzene b) ortho-chloronitrobenzene
¢) Acid meta-brombenzoic d) Acid ortho-brombenzoic
Huéng dan:
NO,

W

~0) '
o (—imaes (J—
1
MNC
@ G i] oo, éj—%ﬂi’:‘;
SO,H

SO,H
NO,
uzon I

SO,;H
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CH,
ACHI(.I 1. KMnO,.1°
©) .MCI I 2H00 f‘et
Hs
+CH,Cl +H,50,ddc ¥ B’
s Qi) e (12
SO;H SO;H
CHjy CH, COOH
Br Br Br
“;l? N KM:D!
|
SO;H

Ciu 15. Pun ndng styrene v6i acid H,SO, ta thu dugc hop chat:

Hay giai thich qu4 trinh hinh thanh san pham trén.
Hudng dan giai:

® CH=CH, LII3
HFECH, CH—Cli;
: Li I,
e et C.O =
& o
Véan Dé 5 : NHAN BIET - TACH CHAT.
Phuong phap:

Bang thudc thir cho mét s6 hydrocarbon

Chét can nhan biét | Thudc | Hién
thir tuong Phuong trinh hoa hoc minh hoa
Cycloalkane dung dich mat mau Clh
(vong 3 canh) Br, LY
HC—CH *+ Bp —» fllfﬁ—CHr*fiTHz
Br Br
C.H, + Br, » C_H_Br,
dung dich mat mau |y _ ey CH=CH. + 2Br, — CH.Br— CHBr — CHBr—Cl.Br
Alkene alkadiene. |Br,
C.H. + 2Br — C.H.Br,
alkyne - -
3C.H. + 2KMnO._ + 4H.0 — 3C.H_(OH), + 2MnO_ + 2KOH
, 3CH, = CH-CH=CH, + 4KMnO, + RH.O
dung dich mat mau 3CH.OH[CHOHLCH.OH + 4MnO. + 4KOH
KMnO, - 2 [ ]: 2 Favintd, A
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3C.H. + SKMnO, —
3IKOOC - COOK + 8MnO, + 2KOH + 2H,0

Alk-1-yne va |dung dich Kéttua [CH=CH | 1[.-*-.:.1['?-u| _ }‘]iZ}II -
acetylene  [AgNO, /NH, mau ' )
vang

CAg=CAgl +4NH, +2Ag ) +2H.0
R-C=CH+[Ag(NH,), |OH -
R-C=CAgd +2NH, +2Ag L +H.O

Alkylbenzene |dung dich Mit CHCH. + 2KMnO —
KMnO4 mau | » . . .
1hi C,H.COOK + 2MnO. | +KOH + H,0
dun
nong
Styrene dung dich Mét 3ICH.CH-CH, + 2KMnO, +4H. O —
KMnQO4 mau
3¢, H.CHOHCH,OH + 2MnO, } +4KOH
dung dich Miat  |[C H.CH = CH, + Br, - C H.CHBr-CH Br
Br2 mau

Vi du 1: Chi dung mot thude thir hiy phan biét cac chat 10ng riéng biét dung trong cac lo mat nhén sau: benzene,

toluene, styrene.
Giai
Dung dung dich KMnO, lam thudc thir. Nhan ra:
« Siren: lam mat mau dung dich KMnO, ngay & nhiét d6 thuong.
JIC,H.CH=CH, + 2ZKMnO, + 4H.0 —

3C, H.CHOH-CH.OH + 2MnO, + 2KOH

« Toluene: 1am mat mau dung dich KMnO4 khi dun néng.

C,H.CH, + 2KMnO, ——

C, H.COOK + 2Mn0O, + KOH + H.O

Con lai 1a benzene khong hién tuong gi.

Ciu 16. Trinh bay phuong phap hoa hoc phan biét cac chat 1ong sau :

a/ Toluene, benzene, styrene.

b/ Benzene, hex—1—en va toluene.

c/ Benzene, ethylbenzene, hex-1-ene, nudc.

d/ Styrene, phenylacetylene(CsHs—C=CH), methylbenzene .

Viét phuong trinh hoa hoc cua cac phan tmg da dung.

Ciu 17. Chi dung mot thude thir, hdy phan biét cic chét sau, viét phan Gng xay ra : Benzene, ethylbenzene va
styrene.

Caiu 18. Trinh bay phuong phép phan biét mdi cip chat dudi day (mdi truong hop chi dung mét thude thir don
gian, co viét phan ing minh hoa):

a) bromotoluene va benzylbromide b) phenylacetylene va styrene

Huéng dan:
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a) Dung dung dich AgNO3, benzyl bromide cho két tia mau vang.
C.H.CH,Br+ AgNO, + H.O —» C_ H.CH.OH+ AgBr L + HNO,

Chét con lai 1a bromotoluene khong hién tuong gi.
b) Dung dung dich AgNO3/NH3, phenylacetylene cho két tia mau vang nhat.

C H.C=CH+[Ag(NH,) JOH > C,H.C=CAg L +NH,NO.

Chat khong hién tuong gi 14 styrene.
Vin D¢ 6 : XAC PINH CTPT CUA HYDROCARBON THOM.
Cau 1. Chit A 1a mot dong dang ciia benzene. Dé ddt chay hoan toan 13,25 g chat A can ding vira hét
32,536875 lit O, (dktc)

a) Xéc dinh cong thirc cdu phan tir chét A.

b) Viét cong thirc cdu tao c6 thé co cta chat A. Ghi tén ing v6i mdi cong thirc ciu tao do.

Cau?2. ChitA la mot déng déng cua benzene. Khi d6t chdy hoan toan 1,5¢g chit A, nguoi ta thu dugc 2,788875
lit khi COx(dktc).

a) Xac dinh cong thirc phan tir ciia A.

b) Viét cong thirc cdu tao c6 thé co cta A, goi tén tmg voi mdi cong thic cau tao do.

¢) Khi A tac dung vé6i Br, ¢6 chit xuc tac Fe va nhiét 6 thi mot nguyén tir H dinh véi vong benzene bj thay thé
boi Br, tao ra dan xuat monobromo duy nhét. X4c dinh cong thirc ciu tao diing cia A.

Ciu 3. Hydrocarbon X 1a d6ng ding ctia benzene c6 phan traim khdi luong cacbon bang 90,56%.

a) Lap cong thirc phan tir cua X, viét cong thirc ciu tao ciia X, biét khi X tac dung voi bromine ¢ hodc khong co
mit bot sit trong mdi trudng hop chi tao duge mot dan xuit monobromo duy nhat.

b) Y 1a 1 ddng phén cua X, thoa man so dd sau:

Benzene >y — o g 2 (R)a

Xac dinh cong thirc cau tao ctia Y va hoan thanh cac phwong trinh hoa hoc theo so dd trén.

Cau4. bdt chdy 0,39 g chét hitu co A hodc B déu thu duge 1,32 g CO,. Ti khéi hoi cia A so véi B béng 3.

a) Xac dinh cong thiric phan tir ciia A va B, biét chung thudc loai hydrocarbon da hoc.

b) Viét cong thirc ciu tao cia A, B biét A tac dung dugc vdi bromine khi dun néong cd mat bot sat.

Ciu 5. Khi dbt chay hoan toan hydrocarbon A, thu dugc khi CO, va hoi nudc theo ti 18 77 : 18 vé khdi luong.
Néu 1am bay hoi hét 5,06g A thi thé tich hoi thu dwgc dung bang thé tich ciia 1,76g O, & cing nhiét do va ap
suét.

a) Xac dinh cong thirc phan tir cia chat A.

b) Chét A khong tac dung dugc v6i nudc bromine nhung tac dung dugce vi dd KMnO, khi dun néng. Viét cong

thirc cdu tao va tén chét A.

Ciu 6. Hydrocarbon X 1a chat 1ong c6 ti khdi hoi so voi khong khi bang 3,17. D6t chay hoan toan X thu dugc
CO, ¢6 khéi luong bang 4,28 1an khéi lwong H,O. O nhiét 46 thuong, X khong lam mat mau dd bromine. Khi
dun nong, X 1am mat mau dd KMnO..

a) Tim cong thirc phan tir va viét cong thic cdu tao cua X.

b) Viét pt hoa hoc ctia phan tng giita X va H, (xuc tac Ni, dun néng), véi bromine (c6 mit bot Fe), véi hdn hop du
cua acid HNO; va acid H,SO4 dam dac.

Céu 7. Hydrocarbon A chira vong benzene trong phan tir khong c6 kha ning lam méat mau dung dich bromine.
Phan tram khéi lugng ctia cacbon trong A 1a 90%. Khdi lugng mol phén tir cia A nhé hon 160. Tim cong thirc
phan tr, cong thirc cAu tao cua A, biét khi tac dung vdi bromine theo ti 1€ mol 1:1 trong déu kién dun néng co
bot sit hodc khong c6 bt sat, moi truong hop déu tao duoc mot dan xuit monobromine duy nhét.

Cau 8. Toluen C;H; duoc thém vao xang dé ting chi sé octan. Ty 1¢ vé thé tich cuia khong khi va hoi toluen thé
nao dé co thé dbt chay hoan toan tao ra CO, va H,O (gia sir khong khi chtra 20% O, vé thé tich).

A.9/1 B.11/1 C. 28/1 D. 45/1
Dap an: D
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Ciau 9. Hydrocarbon X c6 phan tir khdi bang 128, khong 1am nhat mau dung dich Br,. X tac dung véi H, (xtc tac
Ni, t°) tao cac san phém Y va Z. Oxi hoa manh liét Y tao san phém 1a o-phtalic acid, 0-CsH4(COOH)..

a) Xac dinh cAu tao va goitén X, Y, Z.

b) Viét phan ng tao ra san phém chinh, khi cho X 1an luot tac dung véi dung dich HNOj; dic (xtic taic H,SO4 dic)
va Br, (xuc tac bot sit). Biét & mdi phan tmg, ti 16 mol cac chit tham gia phan Gng 1a 1:1.

Huéng dan:

X(C.H, ) I v=128(vs 2x g 2 ) ) .
( * ) co [2x+ y=128(y= 2x ‘]cé hai nghi¢m thich hop 1a C1oH, va Cotly . Tuy nhién, vi X tac dung

a)
duogc voi hydrogen, nén cdng thirc ding 1a CoHg (A= 7).
Vi X khong lam nhat mau nudc bromine nén cu tao thich hop cta X 1a naphthalene va phit hop véi gia thiét thi Y

la tetralin va Z la decalin:

L UL L)

Naphthalen Tetralin Decalin

b) Phan tng:

NO,
" II(}NDE—EE*‘LL)+ H,0
Hr
() e

Cau 10. Cho hydrocarbon X tac dung véi dung dich bromine du dugc dan xuét tetrabromine chia 75,8% bromine
(theo khéi Iwong). Khi cong bromine (1:1) thu dwgc cip dong phan cis-trans.
1) Xéc dinh cong thirc phan tir, cong thirc cAu tao va goi tén cia X.
2) Viét phuong trinh ciia X voi:
a) Dung dich KMnOj (trong moi truong H,SO4)
b) Dung dich AgNO;/NH;
¢) H,O (xuc tac Hg>/H")
d) HBrtheotilé 1:2
Dap an
Hydrocarbon X: C\H,

80.4

CH, +2Br, — CH,Br ; theo gia thiét: %Br= 12x+y+320  —758 , 12x +y =102
Gia tri thoa man: x=8 , y=6. CTPT cua X: CsHs (A= 6).
Vi X ¢6 kha ning phan g véi bromine theo ti 1& 1:1 va 1:2 ching té phan tir X c¢6 2 lién két © kém bén va

C=CH
1 nhan thom. CTCT cua X: ©/ phenyl acetylene.
Phuong trinh phan Gng:

C=CH COOH
5©/ + 8KMI]O4 + 12H2804 — O/ + 4KQSO4 + 8M1’1804 + 12H20

C=CH @CECAQ
O/ + AgNOz. + NH3 — + NH4NO3
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Q
C=CH C—CH,
©/ + H,0 Hg=" ©/

Blr
C=CH C-CH,
<) oL
+ 2HBr —

Ciu 11. D6t chay hoan toan 0,02 mol hdn hop X gdm 3 hydrocarbon dong phan A, B, C. Hap thu toan bd san
pham chay vao 5,75 lit dung dich Ca(OH), 0,02M thu duoc két tiua va khdi lvong dung dich ting 1én 5,08 gam.
Cho Ba(OH), du vao dung dich thu duoc, két taa lai tang thém, téng khéi luong két tha 2 1an 1a 24,305 gam.

a. X4c dinh cong thirc phan tir cia 3 hydrocarbon
b. Xac dinh cong thuc ciu tao A, B, C biét:
- Ca 3 chat déu khong 1am mat mau dung dich bromine.
- Khi dun néng véi dung dich KMnOj, lodng trong H,SO, thi A va B déu cho cing san pham CoHsOs con C
cho san pham CxHO..
- Khi dun noéng véi bromine c6 mat bot sdt A chi cho mét san phém monobromine. Con chat B, C mdi chit
cho 2 san phdm monobromine
Viét phuong trinh hoa hoc cia cac phan tmg xay ra
bap an:
a. Ncaonp = 0,115 mol
|' CaCO4(x)
' BaOH )4
| Caf HOO 1y (TS %) ———————=— BaC O (0] [ 5-x)+Calo, (0.0 15-x)
CO, + Ca(OH), (0,151mol) — * 4= a o

Nén 100x+(0,115-x)100+(0,115-x)197=24,305 — x= 0,05 — nco= 0,05+2(0,115-0,05)= 0,18

— no = (0,05.100+ 5,08-0,18.44)/18=0,12

- Goi cong thirc phan tir cua A 1a C(Hy:

V

CH, + 0, ?xCO,+ 2 H,0

0,02 0,02x 0,01y
Taco: 0,02x=0,18 < x=9va0,0ly=0,12 < y=12
Cong thire phan tif cia A, B, C Ia CsHo, 17 TV=4.

b. Theo gia thiét thi A, B, C phai la dAn xuit ctia benzene vi chung khong lam mat mau dung dich Br,.

* A, B qua dung dich KMnO4/H" thu dugc CyHeOs nén A, B phai c6 3 nhanh CH;; C cho CsHeO4 nén C c6 2
nhanh trén vong benzene (1 nhanh —CHj; va 1 nhanh —C,Hs).

- Khi dun néng véi Bry/Fe thi A cho 1 san pham monobromine con B, C cho 2 san pham monobromine nén
cong thirc cAu tao cua A, B, C la:

CH,CH,
CH, CHs
/@\ HSC CHS
H,C CH, CH,
(A) (B) ©

Cac phan ung xay ra
COOH
CH,

5 HECQCHE + 18KMnO; + 27H,SO, —> 5Hooc COOH+9K,SO4+18KMnO4+42H,0.
CH; COCH

H.C - CH, HOOC COOH
5 t +18KMnO,+27H,SO, — 5 i + 9K,SO4+18KMnO4+42H,0.
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CH,CH, COOH

Q

5 CH:s  +18KMnO,+27H,SO, =5 000H+5C02+18MnSO4+9K2$O4+42H20

CH,
Be! Jiﬁ

CHs 4 Br, —>HC "+ HBr
CH,
CH, HyC CHs
H30©,CH3
+Br, — Br hoiac Br + HBr
CH,CH; CH,CH, CH,CH,
Br
Br

Fei’ o
Chs  +Br, — > ©CHs  hogc % + HBr

Véan Pé 7 : TOAN HON HQP PONG PANG

Ciu 1. Hai hydrocarbon A va B déu c6 cong thirc phan tir CHs va A c6 mach cacbon khong nhanh. A 1am mét
mau dung dich bromine va dung dich thudc tim & diéu kién thuong; B khong phan tng véi ca 2 dung dich trén
nhung tac dung duogc vdi hydrogen du tao ra D c6 CTPT C¢Hip.A tac dung véi dung dich bac nitrate trong
ammonia tao thanh két tia D ¢6 cong thirc phan tir CsH,Ag,. Hiy xé4c dinh cong thirc ciu tao ctia A va B.

Ciu 2. Hdn hop M chira hai hydrocarbon ké tiép nhau trong diy dong dang. Khi dbt chay hoan toan 13,2 g hdn
hop M thu dugc 23 lit CO, (dktc). Hay xac dinh cong thirc phan tir va phan trim khéi luong timg chét trong
hon hop M.

Vén Pé 8 : TOAN HON HOP -TONG HQP.

Cau 3. Khi tach hydrogen ctia 66,25 kg ethylbenzene thu dugc 52,00 kg styrene. Tién hanh phan tmg tring hop
toan bo lugng styrene nay thu duge hdn hop A gdm polistyrene va phan styrene chua tham gia phan tmg. Biét
5,20 gam A vua du lam mat mau cua 60,00 ml dung dich bromine 0,15 M.

a) Tinh hiéu suit cua phan tng tach hydrogen cia ethylbenzene.

b) Tinh khéi lugng styrene da trung hop.

¢) Polistyrene c6 phan tir khdi trung binh bang 3,12.10°. Tinh hé sb trung hop trung binh ctia polime

Cau 4. Cho 23kg toluene tac dung v6i hdn hop gom 88kg nitric acid 66% va 74kg sulfuric acid 96%. Gia sir
toluene dugc chuyén hoan toan thanh trinitrotoluene va san pham nay duoc tach hét khoéi hdn hop acid con
du.Tinh :

a) Khoi luong trinitrotoluene thu duoc.

b) Khdi lugng hdn hop acid con du va ndong d6 phan trim cta timg acid trong hdn hop do.

Ciu 5. Thudc chira ghé DEP (Diethyl phthalat) duoc diéu ché tir ngudn nguyén liéu dau 1a naphatalen theo so do
cac qua trinh chuyén hoa va hiéu suét sau:

0
O, (K, VO, d60-430C O +Sth phimphd
H=T75%

0 O

Il
= C\ H>S04 COOC2H5
@(”:/0+ 2C2H50HW T C00CH, +HO

@)
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Tinh khdi luong naphthalen, khdi luong alcohol ethylic dé diéu ché 100kg thuéc DEP.
Dap an:
0,(kk),V,05 CH.- CO.

0 6" 4\ ~
460- 480"C CO
128 kg 148 kg
CO- ~ COOC,H; @
"0 + 2C,H.0H—2 ,c H + H,0

Lo~ T 674 COOC,H; 2
Theo (21)213;1&% I00% nhldrgﬁq@ic can:
= 78,43(kg)

128,76 43.100

Theo (1) khdi luong naphalen can: 148.76
2.46.100.100

Theo (2) khéi luong ruou etylic can: 222.85
1.89 25 357

Khéi luong than da can: 2,5 (tAn)

0] (1)

C10H8

22285

- 89,25(kg)

=48,75(kg)

Vian Pé 9 : BAI TAP VE PHAN UNG OXI HOA

« Alkylbenzene bi oxi hoa cat mach & =% khi dun néng

Cly==CH,R COOK COOH

U RSPRUM <. l/\) + RCOOH

Vi du 1: Oxi hoa hoan toan m gam p-xylene (p-dimethylbenzene) bang dung dich KMnO, dun ndng, vira dii thu
duoc dung dich X va chit ran Y. Cho chét ran Y phan tng hét v6i dung dich HCI dic, du thay thoat ra x mol
Cl,. Tinh s6 mol HCI phan tmg vira du v6i cac chit co trong dung dich X theo x.

Giai
C.H.(CH, ), +4KMnO, —— C H_ (COOK ). +4MnO, L +2KOH + 2H.0
a - a - 4a 7 2a
Dung dich X chtra: C,H.(COOK), vaKOH . Chit ran Y 1a MnO,
MnO. +4HCl - MnClL, +Cl, T+2H,0
4a — 4a
—n,, =4a=x =a=025
X+ HCl

C.H.(COOK), + 2HCl > C,H_(COOH). + 2KC]
025x — 0,5x

KOH + HCl 5KCl+H.0

0,5x 7 0,5x

= n,, =0.5% +0.5x = x(mol)
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Vidu 2: A 1a hydrocarbon khong 1am méat mau dung dich bromine. bét chay hoan toan 0,02 mol A va hép thu san
pham chay vao dung dich chira 0,15 mol Ca(OH), thu duoc két tiia va khdi lwong binh ting 1én 11,32 gam. Cho
dung dich Ba(OH), du vao dung dich thu dugc két tia lai ting 1én, tong khoi lugng két tia hai 1an 1a 24,85
gam. A khong véi dung dich KMnO./H,SO, néng, con khi monochlorine hoa trong diéu kién chiéu sang thi chi
tao mot san phém duy nhét.

a) Xac dinh cong thic ciu tao va goi tén A.

b) Ngudi ta c¢6 thé didu ché A tir phan tmg giita benzene va alkene tuong tmg trong sulfuric acid. Ding co ché
phan tng d¢é giai thich phan tung nay.

¢) Mononitro héa A bang cach cho phan mg vdi nitric acid (c6 mit sulfuric acid dic) thi san pham chinh thu duoc
la gi? Tai sao?

Giai

a) Dung dich Ca(OH), hip thu hét san pham chay cua A chira CO, va H,O

CO, +Ca(OH) — CaCO, 4 +H,O 0
X 7 x 7 X
2C0, + Ca(OH), —» Ca(HCO, ), 2)

Y=

[

W
—y
2

Ca(HCO, ) +Ba(OH), —»CaCO, & +BaCO, ¥ +2H.0 3)

2 - ) N b
bat $6 mol CO, tham gia cac phan ung (1) va (2) lan lugtla x vay, ta co:
v .
X+==10.15 _
‘ 2 | x=0.Imol
‘][m" X +4 l| 1972 = 74,85 | v=0.1mol
m oo, oM 1132-440.2

=n, =x+y-0.Imol=n, = —— = =0, 14mo]
. ]:'"; ]H

Dit cong thirc tong quat ciia A 1a CnHm:

[ m; . _ m i
CH +|n+— |i."L—> nCo. + —H. O
1 T | _1 ) 2 2 1 2

0,02 — 0,02n = 0,01m

n,., .2 .., [,
— 0. _ =101 —;—j—u
0.02

0,02 0,00 001
Cong thirc phan tir ciia A 1a CoHys (A =4).
Vi A khéng lam mat mau dung dich bromine (ciu trac thom), khong tac dung véi dung dich KMnO4/H,SO, (chi
c6 mot nhom thé) va monochlorine héa (anh sang) chi tao m san phdm duy nhit (nhém thé c6 cau trac dbi ximg

=1

cao) nén cau tao cua A la:
CH;

/ ¢—CH,

(t-butylbenzene)
b) Co ché:
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(CH3)C=CH; + Ha804 = (CH;3)C"-CH: + HSO |

C(CHs);
H._ C(CH,);
b (CHy)C' —Mmy — + HY

¢) Nhom alkyl néi chung dinh huéng thé vao cac vi tri ortho- va para-. Tuy nhién, do nhom (-butyl ¢6 kich thudc
16n gdy an ngit khong gian nén san pham chinh 1 san pham para-:

C(CHy)3 C(CHy),
S R,

] + HNOjdic —, b Hy0
N "
NO,

Phén I1I: HE THONG BAI TAP TU CAC PE THI HSG CHINH THU'C CUA TINH, OLYMIPIC,...
Ciu 1(HSG Pién Bién-2022). Trong Trinh bay phuong phap hoa hoc dé tinh ché CH, c6 1an cac khi C,H,,
CO,, C,H, va SO,. Viét phuong trinh héa hoc ciia cac phan tng xay ra.

Hwéng din gidi
Dan hdn hgp khi qua dung dich nu6e brom du
— C,H,, C,H,, SO, bi hép thu, khi thoat ra 1a CH,, CO,.
C,H, + Br, »C,H,Br,
C,H, +2Br, »C,H,Br,4
SO, + Br; + 2H,0 = H,SO,; + 2HBr
Dan hén hop khi CH,, CO, qua dung dich nudc voi trong du
— CO, bi hap thy, khi thoat ra 1a CH, tinh khiét.
CO, + Ca(OH), =» CaCO; +H,0
Cau 2(HSG Thanh Héa-2022). Trong Hay mo ta va gidi thich hién tugng xay ra trong thi nghiém sau: Cho
hai dng nghiém, mdi 6ng dung 8 ml nudc brom (mau vang nhat). Thém vio dng thir nhat 2 ml hexane va
vao ong thir hai 2 ml hex-2-ene, sau d6 lic nhe ca hai dng nghiém, roi dé yén.

Huéng din giai
-Ong thir nhit c6 16p chat 16ng phia trén (dung dich Br, trong hexane) mau vang va 16p chét long phia dudi
(nude) khong mau. Do brom tan trong hexane tot hon trong nudc nén tach toan bd brom tir nude.
- Ong thir hai ¢6 16p chit 1ong phia trén khong mau 1a nude va 16p chat 16ng phia duédi ciing khong mau 1a
dan xuat dibromine. Do c6 phan g ctia hex-2-ene v6i brom tao san pham 1a chat 1ong khong mau, khong
tan trong nudc, nang hon nudc.

CH;-CH=CH-[CH;],-CH; + Br,— CH;-CHBr-CHBr-[CH;],-CH;

Ciu 3(HSG Ha Tinh-2023). Hidrocacbon M mach hd, c¢6 ciu triac d6i ximg va c6 cong thirc phan tir C,H,.
Biét M c6 t6i da 3 lién két m, c6 kha ning 1am mat mau dung dich brom nhung khong tao két tua khi tac
dung vé6i dung dich AgNOs/NH;. Viét cc cong thirc cau tao co thé co cia M.

Hwéng din gidi
Truong hgp 1: C4Hs = C6 1n - CH;-CH=CH-CH;
Truong hop 2: C4Hs » C6 21 » CH,=CH-CH=CH, ; CH;-C=C-CH;
Tmb’ng hO‘p 3:CsHy —» Cé 3m - CHQZC:C:CHQ
Céu 4(HSG Vinh Phiic-2022). X 1a m6t hidrocacbon c¢6 phén tir khdi nho nhét, 13 thanh phan chinh cta khi
bun ao, khi thién nhién. Y va Z 14 2 hidrocacbon mach hé déu ¢ cong thirc phan tir chung 1a (CH),.. Tur X,
Y, Z thuc hién cac chuyén héa dé diéu ché cao su Buna theo so do sau:

X—->Y—->Z->T- CaosuBuna

Hay viét cac phuong trinh hoa hoc dé hoan thanh so db trén.
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Huéng din giai
2cH, — = CH=CH + 3H,
2CH=CH —**— CH,=CH-C=CH

Pd/PbCO;, t°

CH,=CH-C=CH + H, — 7 CH,=CH-CH=CH,

nCH,=CH-CH=CH, _xttp {—CHZ-CH =CH_CH2<)n

Ciu 5(HSG Ha Nam-2021). Tién hanh thi nghiém diéu ché va thir tinh chat cta hidrocacbon X theo so d6
va céac budce sau day:

Budc 1: Md khoa phéu cho H,O chay tir tir xudng binh cau dung

CaC..

Bude 2: Dan X vao binh 1 dung dung dich Br..

Budc 3: Dan X vao binh 2 dung dung dich AgNO; trong NHs.

Budc 4: Dot chay X.

Néu hién tuong, viét cac phuong trinh phan @mg hod hoc di xay ra,

g0i tén cac phan g xdy ra ¢ budc 2, 3 va 4.

Huéng din giai
O buée 1 ¢o hién tuong sui bot khi khong mau
CaC, + 2H,0 = Ca(OH), + C,H..
O budc 2: dung dich brom bi nhat mau
C,H, + Br, = C,H,Br;; phan ing cong
O budc 3: xuét hién két tha mau vang nhat
C,H, + 2AgNO; + 2NH; —» C,Ag, + 2NH,NO;; phan ting thé
O buéce 4: khi C,H, chay manh, c6 ngon ltra mau xanh mo
C.H; + 2,50, =» 2CO; + H,0O; phan ng oxi hoa
Céu 6(HSG Tuyén Quang-2023). Hon hop rin gdm CaC, va AlLCs (ti 16 mol 1:2). Tién hanh thi nghiém
cho lugng nuée du vao hdn hop ran nhu hinh vé:

a) Viét phuong trinh hod hoc xay ra trong thi nghiém trén.
b) Néu phuong phap tach riéng biét cac chat trong hdn hop khi X.
¢) Néu thay nudc trong phéu nho giot bang dung dich HCI du thi hién tuong trong binh cau c6 gi thay ddi
khong? Giai thich bang phuong trinh hoa hoc.
Hwéng din gidi
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a) Cac phuong trinh phan ing xay ra:

CaC; + 2H,0—-Ca(OH), + C;H,

ALCs+ 12H,0-4AIl(OH); + 3CH,

CH=CH + ZBr2—>BI‘2CH-CHBr2

Ca(OH)z + 2Al(OH)3—>Ca(A|02)2 + 4H,0.
b) Dé tach riéng hdn hop khi X gom CH, va C,H, ta dan hdn hop khi qua
AgNO; du trong NH; va tach riéng tiia va phan khi thoat ra 1a khi CH,. Cho HCI
du vao phan taa thu dugc khi thoat ra 1a C,H,

C,H, + AgNO; + NH; = C,Ag, + NH4NO;
C,Ag,+2HClI — CH, +2AgCl

¢) Néu thay nu6c & phéu nho giot bang dung dich HCI du:
Khi ding nuéc, ¢ trong binh cau con chat khéng tan AI(OH);
Khi ding dung dich HCI du, thi thu duoc dung dich déng nhét trong binh cau.
Giai thich:
+ Khi dung nuéc:
CaC, + ZHQO—)C3(OH)2 + C,H,

1 mol 1 mol
Al,Cs+ 12H,0-4AI(OH); + 3CH,4
2 mol 8 mol
Ca(OH), + 2A1(OH);—»Ca(AlO,), + 4H,0.
1 mol 2 mol
Con lai Al(OH); du, khong tan
+ Khi dung HCI du: AI(OH); bi hoa tan

Cau 7(HSG Lang Son-2023). Cho céc chét long toluen, stiren, hex-1-in va benzen dugc ki hi¢u ngﬁu nhién

1a X, Y, Z, T. Hi¢n tugng céc thi nghiém cua céc chét vé6i thude thir duoc ghi ¢ bang sau:

Thudc thir X Y y4 T
Dung dich AgNOs - Két tua vang nhat - -
trong NH, (2)
Dung dich KMnO, Mat mau khi dun mat mau & nhiét do - mat mau & nhiét do
néng (1) thuong thuong (3)

(- : Khong xdy ra phan tmg hoa hoc)

Xac dinh X, Y, Z, T va viét phuong trinh hoa hoc ciia cac phan tmg (1), (2), (3).
Huwéng din giai

X: C¢HsCHs (toluene);

PTHH:

CHsCH; + 2KMnO; ——> C.H;COOK + 2MnO, + KOH + H,0
Y: CH=C- [CH2]3CH3 (hex- 1 -yne)

CH=C- [CH,];CH; + AgNO; + NH; -» AgC=C- [CH:]sCH; Ly NH4NO;
Z.:: Benzene
T: C¢HsCH=CH, (stirene); PTHH:
3CsHsCH=CH, + 2KMnO, + 4H,0- 3C:HsCH(OH)-CH,OH + 2MnO, + 2KOH
Ciu 8(HSG Long An-2023). Hidrocacbon M mach hé, c¢é cau triic d6i xtimg va ¢ cong thirc phan tir C,H,.
Biét M c¢6 t6i da 3 lién két m, c6 kha ning 1am mat mau dung dich brom nhung khong tao két tia khi tac
dung véi dung dich AgNOs/NHs. Viét cic cong thire cdu tao c6 thé co cua M.
Hwéng din giai
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Trudng hop 1: C4Hg = C6 1nt - CH;-CH=CH-CH;
Truong hop 2: C4Hs » C6 21 » CH,=CH-CH=CH, ; CH;-C=C-CH;
Truong hop 3: C4Hy » C6 311 » CH,=C=C=CH,
Ciu 9(HSG Long An-2023). X 1a mot hidrocacbon c6 phan tir khdi nho nhét, 13 thanh phan chinh cta khi
bun ao, khi thién nhién. Y va Z 1a 2 hidrocacbon mach h¢ déu c6 cong thitc phan tir chung la (CH),. Tu X,
Y, Z thuc hi¢n cac chuyén hoa dé di€u ché cao su Buna theo so do sau:

X =Y - Z -T- Cao su Buna
Hay viét cac phuong trinh héa hoc dé hoan thanh so do trén.

Huwéng dan giai

2CH,— > CH=CH + 3H,
2CH=CH —*— CH,=CH-C=CH

CH,=CH-C=CH + H,—*%" CH,~CH-CH=CH,

nCHy=CH-CH=CH, "2~ {CH,-CH=CH-CH,Jn

Ciu 10(HSG Ha Nam-2021). Tién hanh 4 thi nghiém nghién ctru tinh chét ctia hidrocacbon thom nhu sau:
Thi nghiém 1: Cho 0,5 ml brom vio dng nghiém dung 5 ml benzen, lic déu, rdi dé dng nghiém trén gia
trong 3 phut, néu hién tugng, giai thich. Cho thém mot it bot sdt vao 6ng nghiém, l4c lién tuc trong 3 phut,
néu hién tugng, giai thich.
Thi nghiém 2: Cho vao cing mot 6ng nghiém 3 chét 1ong (2 ml dung dich HNOs dic, 4 ml dung dich
H,SO, dic va 2 ml benzen), lic déu, ngam trong cbc nude 60°C trong 5 phut, rét san pham vao cdc nude
lanh. Néu hién tuong va giai thich.
Thi nghiém 3: Ly 2 6ng nghiém, cho vao mdi éng 1 ml dung dich KMnO, long, sau d6 thém tiép 1 ml
benzen vao 6ng nghiém thtr nhat va 1 ml toluen vao 6ng nghiém thir hai, lic déu, quan sat hién tuong. Ngam
2 dng nghiém vao cung 1 cbe nudc soi trong 5 phut. Néu hién tuong, giai thich.
Thi nghiém 4: Lay 1 6ng nghiém hinh chit Y, cho vao nhanh mot 1 ml benzen va nghiéng cho benzen dinh
vao thanh 6ng nghiém; cho vao nhanh hai mét lwong KMnO, bfing hat dau xanh va 1 ml dung dich HCI dac,
day nut va dua 6ng nghiém ra ngoai anh sang. Néu hién twong ¢ nhanh mot va giai thich.

Hudéng dan giai
TN1: Khi chua ¢ bot sit: dung dich dong nhat, c6 mau vang khong ddi. Nguyén nhan, benzen khong tac
dung véi brom & diéu kién thuong, benzen la dung moi hoa tan brom.
Khi cho thém bt sit vao hdn hop phan tmg thi mau chét 16ng trong 6ng nghiém nhat mau dan, do phan tng:

CeHs + Br, — > CoHsBr + HBr
TN2: Xuat hién chit 16ng mau vang nhat, ling xubng day cdc, d6 1a nitrobenzen dugc tao thanh do phan
ung:

CoHs + HO-NO, —2%— CH,NO, + H,0
TN3: Benzen khong lam mat mau dung dich thudc tim; toluen 1am mat mau dung dich thudc tim khi ngam
trong cc nudc s6i, do phan tng:

C¢HsCH; + 2KMnO4;O> CsHsCOOK + 2MnO, + KOH + H,0O

TN4: O nhanh mét, xuat hién khoéi tréng va trén thanh 6ng nghiém xuét hién chit bot mau tréng, do la
CesHsCls duoc tao thanh do cac phan ung:

2KMnO, + 16HCI —» 2KCI + 2MnCl, + 5Cl, + 8H,O

C6H6 + 3C12 — C6H6C16.
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Céu 11(HSG Ha Nam-2022). Tién hanh 4 thi nghiém nghién ctru tinh chét cua hidrocacbon nhu sau:

Thi nghiém 1: Nghién nhé 1 gam CH;COONa khan ciing voi 2 gam voi toi xat (CaO + NaOH) rdi cho
vao day dng nghiém c6 lap dng din khi. Pun ndng tir tir, sau d6 dun néng manh phan ng nghiém cé chua
hdn hop phan tng dong thoi dua dau dng dan khi suc vao dung dich KMnO4 1%. Néu hién tuong va giai
thich, viét cac phuong trinh phan tmg.

Thi nghiém 2: Cho 2 ml ancol etylic khan vao 6ng nghiém kho c6 san vai vién da bot, sau d6 cho thém
timg giot dung dich H,SO, dic (4 ml), dong thoi lic déu. Pun néng hdn hop phan tng sao cho hdn hop
khéng trao 1én 6ng din khi. Dan khi vao dung dich brom. Néu hién twong va giai thich, viét cac phuong
trinh phan ung.

Thi nghiém 3: Cho mot vai mau dit dén bang hat ngd vao mot dng nghiém chira sin 2 ml H,O. Pay
nhanh nuat ¢6 dng dan khi gap khuc suc vao dng nghiém khac chtra 2 ml dung dich AgNO; trong NH;. Néu
hién twong va giai thich, viét cac phuong trinh phan tng.

Thi nghiém 4: Cho vao cting mdt dng nghiém 3 chét 1ong (2 ml dung dich HNO; dic, 4 ml dung dich
H,SO, dic va 2 ml benzen), lic déu, ngam trong cdc nudc 60°C trong 5 phut, rét san pham vao coc nude
lanh. Néu hién twong va giai thich, viét phuong trinh phan tmg va trinh bay co ché phan tng thé & vong
benzen.

Huwéng din giai
TN1: Khong hi¢n tuong
CH;COONa + NaOH —*— CH, + Na,CO;

TN2: Mau vang da cam cua nudc brom bi mat mau
H,S0,,t°

CHsOH — > CH,+H,0
C2H4 + Brz - C2H4BI'2
TN3: C6 két tha mau vang nhat
C&Cz + 2H20 - Ca(OH)2+ Csz
C2H2 + AgNO3 + NH3 - CzAgz + NH4NO3
TN4: Xuét hién chat 16ng mau vang nhat, ling xubng day cdc, d6 1a nitrobenzen duoc tao thanh do phan
ung:
CoHs + HO-NO, — 225 CHNO, + H,0
* Co ché:
Cau 12(HSG Bac Liéu-2022). Trong mét nhiét lugng ké chira 1,792 lit (dktc) hon hop CH,, CO va O,. Bat
tia ltra dién dé d6t hoan toan CH, va CO, luong nhiét tod ra 1a 13,503 kJ. néu thém luong H, du vao nhiét ké
r0i lai d6t nhu trén thi thoat ra thém 9,672 kJ. Cho biét nhiét tao thanh chuén (kJ.mol™") ctia CH,4, CO, CO,va
H,O tuong tmg 1a -74,8; -119,5; -393,5; -241,8. Tinh % thé tich mdi khi trong hdn hop dau.

Hwéng din giai

n,, = 12’;—942 = 0,08 (mol)

2

Vi thém H, du vao d6t thi sinh ra thém 9,672kJ, ban dau CH, va CO chay hét, O, du.

CH, + 20, — CO, + 2H,0 AH, =-802,3 kJ/mol
X 2x (mol)

AH, pir=-393,5-2.241,8 - (-74,8) = -802,3 kJ.

CO + 0,50, —— CO, AH, =-274kJ/mol
y 05y (mol)

A, 5a = 393,5 - (-119,5) = -274 kJ/mol.
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no, =0,08—x—y—2x—0,5y=0,08—3x—1,5y(mol)
H, + 0,50, _r H,0 AH,; =-241,8 kJ/mol
0,08 - 3x - 1,5y (mol)

Theo dé:

(0,08-3x-1,5y).2.(241,8)=-9,672  [x=0,01

=

-802,3x + (-274y)=-13,503 y=0,02

n,=0,08—0,01—0,02=0,05(mol)

0,01.100 %
WV =" 0a = 12,5%
0,02.100 %
®Veo= oo 2%

o,
%V, = 0,0(5).(1)(;0 % _ <o,

Ciu 13(HSG Quang Ngii-2022). Mot loai xdng c6 chira 4 ankan v6i thanh phan vé s mol nhu sau: 15%
heptan, 40% octan, 25% nonan va 20% decan. Mot xe mdy chay 100 km thi ti€u thy hét 2,42 kg loai xang
néi trén. Tinh thé tich khi cacbonic va nhiét luong thai ra moi truong, biét nhiét d6t chay cua xang la 5337,8
kJ/mol, nang luong giai phong ra c6 80% chuyén thanh co nang con 20% thai ra moi trudng, cac thé tich khi
do ¢ 27,3°C va 1 atm, cac phan g x4y ra hoan toan.
Hwéng din gidi
quy noa

Xadg———C-H

n o 2n+2

n=0,157+0,48+0,259+0,210=85
— CTPT:C..H

85 19

~2,42.1000
CHaz 121
Neo, = 8,5.20=170 mol

=n =20 mol

V., =170.0,082.(273+ 27,3) = 4186,182 lit
— 2
Nhied thatira moatrodag = 20.5337,8.20% = 21351,2 kJ

Ciu 14(HSG Bac Liéu-2023). Bt chay hoan toan mot hidrocacbon A rdi cho san phdm chay hip thu hét
vao m gam dung dich nudc voi trong c6 chira 0,3 mol Ca(OH),. Sau phan tng, loc ra dugc 25 gam két taa
va phﬁn nude loc (dung dich X) co khdi luong (m — 2,04) gam. Cho NaOH du vao dung dich X thi thu dugc
két tia nira.
a. Viét phuong trinh phan tmg hoa hoc xay ra va xac dinh cong thic phan tir cia A.
b. Cho lugng A nhu trén dun néng véi clo thi thu duge hdn hop B gdom 4 ddng phan chi chira mot nguyén tir
clo. Biét hiéu suat phan tng dat 100%, ti s6 kha nang phan tmg thé clo ctia cic nguyén tir H ctia cacbon béc
[:11:111a1: 3,6 : 4,8. Hiy x4c dinh cong thirc cdu tao ciia A, cac dong phan trong B va xac dinh s6 mol
clia cac dong phan trong hdn hop B.

Huéng din giai
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+ Neoo, = 12050 = 0,25 (mol)

Ca(HCO,), =0,3-0,25=0,05 (mOI)
+Bad toag C: ny, =0,25+0,05x2=0,35 (mol)

+n

+ M o = M- (M- 2,04) =25- 0,35x44- 18xn, ,
= n,, =042 (mol)

n= 0,07 0 _0,07x2 20,016
6x1+4,8x1+36x2+3x1 21

b.

CTCT cta A: CH3-CH(CH3)-CH,-CH;

Céc ddng phan cua B:

s CH2C1-CH(CH3)-CH2-CH3

n= 0,07x Ox1 _0,07x=2 20,02 (mol)
6xT1+4,8x1+36x2+3x1 21

+ CH;-CCI(CH;3)-CH,-CHj

n= 0,07x il _0,07x 28 _ 0,016 (mol)
6x1+4,8x1+36x2+3x1 21

+ CH;-CH(CH;)-CHCI-CH;

n= 0,07x X5 6 _0,07x 22— 0,024 (mol)
6x1+4,8x1+36x2+3x1 21

+ CH;-CH(CHj3)-CH»-CH-Cl
1x3 3
n= 0,07x X = 0,07x—=0,01 (mol)
6x1+4,8x1+3,6x2+3x1 21
Ciu 15(HSG Ha Tinh-2024). Xing sinh hoc (xing pha etanol) dugc coi 1a giai phap thay thé cho xing
truyén théng. Xang pha etanol 13 xing dugc pha 1 lwong etanol theo ti 1¢ da nghién ctru nhu: xang E85 (pha
85% etanol), E10 (pha 10% etanol), E5 (pha 5% etanol),...

a) Tai sao xang pha etanol duoc goi la xdng sinh hoc? Viét cac phuong trinh héa hoc dé ching minh.

b) Tai sao xing sinh hoc duoc coi 1a giai phap thay thé cho xing truyén théng? Biét khi d6t chay 1 kg xing
truyén thong thi can khoang 3,22 kg O..
Huéng din giai

i

2) Xamg pha etanol dwoc goi l2 xing 2 sinh hoc v1 com sinh hoc etnnold]..m&ptm

tron xang duoc ché bien thons quaquaumhlenmencac mpbamhlmuctbm

nhién ninr tinh bot, xenhilozo tr cac lozi ngd céc nkar b2 pu, bip, &2 twong, v

a2y, bamia, ...

(CH,0.), +eH0——nC.H..0.
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C.H,,0, —="—2C.H.OH +2C0-
©) Xat phin img chay 'uallr_erznol CHO[—I-'-aO_"’ 2C0. + 3H.0

—_—

- A (A2 40 e 2 0= Lt

‘lrhl.dote:moh*: = l’khu!ot;mz'au}enﬂnmg,

—-Bntcnm etanol tidu tom it omhmdmzn_batmhm_kmmm&oamnsom
nhm.ha:ncl:eueconmmﬂttn:um Pmmnzumetznoldedzn.smwm
quy md lom 1t bi han ché vé ik hoomg nine x3ns dau quyén thing

— dung xéng sinh hoc 1a mot gi3i phap can dwoc nhin rong trong Joi sons va san
| wuat

Céu 16: Khi 1 gam metan chay toa ra 55,6 kJ. Can d6t bao nhéu lit khi metan (dktc) dé lugng nhiét sinh

ra d dun 2 lit nuée (D = 1 gam/cm®) tir 25°C 1én 100°C. Biét rang mu6n nang 1 gam nuéc 1én 1°C can
tiéu ton 4,18 J va gia st nhiét sinh ra chi dung dé 1am ting nhiét do ctia nudc.
Hwéng din giai

Khéi lugng cua 2 lit nude 1a m = D.V = 2.1000 = 2000 (gam)
Nhiét lugng ma 2000 gam nuée thu vao dé ting nhiét do tir 25°C dén 100°C 1a:
Q=2000.4,18.(100 - 25) = 627000 (J) = 627 (KJ)
D6 1a nhiét lvong ma khi metan khi d6t chay can phai toa ra.
Vay thé tich khi metan (dktc) can phai dot chay 1a:

627.22.4

55,6.16 _ 1579 (iit)

cH, =

Céu 17: Trong binh kin chtra a mol hdn hop A gdm propen, axetilen va hidro. Tién hanh nung néng A
v6i xuc tac Ni (chi xay ra phan tmg cong H,), sau mot thoi gian thu dugce hdn hop khi B ¢6 ti khéi so
v6i A 1a 1,25. D6t chay hét B thu dugc 9,744 lit CO, (dktc) va 9,45 gam H,O. Mit khac, B phan ung t6i
da v&i 33,6 gam brom trong dung dich. Tinh gi4 tri cia a.

Huéng din giai

Ta co:
C,H, :x mol +0
i —>CO,+H,0
hhA<C,H, :y mol ————hhB 5
— 5 HC no
H,:a—x-y mol
S — M,
%QMA :nB'MB —)nB = a_ 20’8(1 mol
MB
_>an6 =n,—Ng :0,2a mol
— 5 n, =3x+2y=0,435 x=0,075 mol

) s 6x+2y+2(a—x—y)=2.0,525 >y =0,105 mol
—7 50,2a+0,21=x+2y a=0,375 mol
Vay a = 0,375

Ciu 18- P& TN B 2021: Nung néng mdt lugng butan trong binh kin (véi xtic tic thich hop), thu dugc 0,4
mol hdn hop X gém H, va cac hidrocacbon mach hé (CHa4, CoHa, C,Hs, CsHg, C4Hs, C4sHyp). Cho toan bo X
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vao binh chtta dung dich Br, du thi c6 tdi da a mol Br, phan tng, khéi luong binh ting 8,12 gam va thoat ra
hdn hop khi Y. Dbt chay hoan toan Y can vira du 0,30 mol O,, thu duge CO, va H,O. Gia tri ctia a 1a

A. 0,18 B. 0.22. C. 0,19. D. 0,20.
Hwéng din giai
anken
5 ankan CO
CH,, — hhX J ankan ———"22 s hhY - ?
amol; my-,,=8,12gam H 0,3mol H O
F{ 2 2
R 1 0 0 R
0,4mol
—UERA S CH, = m,. =M, =812gam=ng, =0,58M0l —=5N, g yarien) = —6'0458 =0,87mol
= No_@ten yo i bmap) = 087 +0,3=1,17mol —=->26n,, ,, .,=4.117=n;, ,,=0,18mol
=Ny, = Nyyen = Nygng = 0,4-0,18=0,22mol C

ha y: (1) O bai tap trén mol khi thu dugc 16n hon 2 1an mol butan, c6 thé hiéu ¢ day xay ra phan tng ndi

tiep:

xt, t°

CiHy,y — > CHy+ CH

xt, t°

CHs — > GH,+H,

CO +4
co,
CHON o ¢ H,0—% 5 (4x+y—22)n, =4
R +0, ——>H20—>(4x+y-22)n, =4n,
MMMM 0° .
NO N2

(2) PP bao toan e trong hoa hitu co:
Cau 19(S¢ GD-PT Thai Nguyén — 2022) Khi nung butan véi xtic tac thich hgp dén phan timg hoan toan thu
duoc hon hop X gém CH., CsHs, C,H, C,Hs, C4Hs, Hs va C4Hs. D6t chay hoan toan hdn hop X thu duoc
8,96 lit CO, va 9,0 gam H,0O. Mat khac, khi cho hdn hop X vao binh chira dung dich Br; du thi c¢6 19,2 gam
Br, phan tmg. Thanh phan phan trim s6 mol ctia C;H, trong X gan nhat voi
A. 9,5%. B. 8,5%. C. 8,0%.

Hwéng din giai
—% (CO0, (0,4); H,0 (0,5))
+Br,

—s15> Nyyy = Ng, = 0,172 mol

D. 9,0%.

C,H, —— x{

X+0,

—=> ny(k-T)=ng, —n,, — n, =022 mol =n,

BT C =
——> N, by = 0,1 Mol

——> Ngy =Ny —Ne = 0,02mol = %C,Hy iy =9,09%

CAu 20Chuyén Lam Son TH — 2022) Nung néng x mol C4H,, c6 xtic tac thich hop, thu dugce hdn hop X
gdém: H,, CH,, C,H,, C,Hs, CsHg, C4Hg va C4H,o. Dan X qua binh dung dung dich Br, du, sau khi phan tmg
hoan toan, khéi lugng binh ting m gam va c6 hdn hop khi Y thoat ra. Dt chay hoan toan Y can vira du
0,275 mol khi O,, thu dugc 6,6 gam CO,. Gia tri cua m la

A.2.8. B. 3,5. C.5.8. D. 4,2.
Huwéng dan giai

C,Hiy — X(C,Hyppi CHy)—= Y (C H,,,,) —355—(CO, (0,15); H,0)

—¥o-—> Nio =025mol —— m, =m; +m, =23gam; n, =n, , - N5, =0,7 mol

X=ng, =n,=01mol —> m, =my, =m, -m, =35gam
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Céu 21-MH 2022: Nung néng a mol hdn hop X gdm propen, axetilen va hidro voi xtc tac Ni trong binh kin
(chi x4y ra phan ng cong H,), sau mot thoi gian thu dugc hdn hop khi Y ¢6 ti khdi so véi X 1a 1,25. Bt
chay hét Y, thu duge 0,87 mol CO, va 1,05 mol H.O. Mat khac, Y phan tng t6i da vi 0,42 mol brom trong
dung dich. Gia tri ctia a la

A. 0,45. B. 0,60. C. 0,30. D. 0.75.
Hwéng din gidi
C,H,:xmol —*0 n Eg
hhX{C,H,:ymol =~ —MX hhy 087mol  1,05mol
H,:a—x—ymol b 7%\ —2=—>hcno
iRl MZMM'MM@(MM ozl
Qhpi
R —2 >N, —Nn, 5 =(k-Tn, =kn, -n, =n, —n, =n, =0,6mol
— sn.M,=n,M, > a=n, = ny.&z 0,6.1,25=0, 75mol
IVIX
+2—X:&=1,25:> n, =0,8n, =Ny =Ny —Ny =0,2n,.
Y X
C,Hg: x mol 3x+2y=0,87 x=0,15
+ X goan{C,H,:y mol } =4 3x+y+z=105 = y=0,21:
. H_:zmol Xx+2y=0,2(x+y+2)+0,42 |z=0,39
Cach 2: 2

Cau 22(Pé TN Bj 2022): Hon hop E gdm cac hidrocacbon mach hé ¢6 cling s6 nguyén tir hidro. Ti khbi
cua E d6i v6i H, 1a 13. D6t chay hoan toan a mol E can vira du 0,85 mol O, thu duge CO, va H>0. Mit khic,
a mol E tac dung téi da voi x mol Br, trong dung dich. Gi4 tri cia x 1a
A. 0,325. B. 0.250. C. 0,350. D. 0,175.

Hwéng din giai
Mtb =26 > E gém CH., C;H,, C;H,, C,H, goi CTTB cia E 1a CxH4 >12x+4 =26 >x=11/6
>ElaC 6 Hs> 17/6%a=0,85 > a= 0,3 >n, = 0,3*%(2*11/6 +2-4)/2 = 0,25=nBr2

Cau 23. (HSG Ha Tinh-2022-2023) Nung néng V lit (dktc) hdn hop X gdém axetilen, vinyl axetilen va
hidro véi xuc tac Ni trong binh kin (chi xay ra phan tng cong H,), sau mot thoi gian thu duoc hdn hop khi
Y. Ti khéi ctua Y so v6i X 1a 1,8. D6t chay hét Y, thu duoc 9,68 gam CO, va 3,78 gam H,O. Mat khac, Y
phan tmg tdi da vai 0,11 mol brom trong CCl,. Tinh V?

Hudéng dan giai
CGH=x;CHa=y; H, =2
nX=x+ty+z
dXY=18>nY=(x+y+z)/18
nHpu=nx—ny=x+y+z-(x+y+2z)/1,8=08(x+y+z)/1,8
BTn 2x+3y=0,8(x+y+z)/1,8+0,11
> 2,8x + 4,6y — 0,82=10,198 (1)
Dot Y > Pét X
BTC 2x+4y=0,22 (2)
BTH 2x + 4y +2z=0,42 (3)
Gidi (1,2,3)>x=0,05y=0,03; z= 0,1 > V=4,032 lit
Ciu 24. (HSG Nghé An-2023-2024) Hai hidrocacbon A, B déu c6 cung cong thirc don gian nhat. A mach
hé, phan tir ¢6 3 lién két Tva 7 lién két 6. Phan tir B ¢6 chira vong benzen (Mg < 110. Lap luan dé xac dinh
cong thirc ciu tao cua A, B.

| Cong thuc phan tur cua A dang: CnH2n+2-2.3
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=Sblitnkéto=(n-1)+(2n -4)=7 >n=4

= CTPT cua A: C4H4 = CTPT cua B: CnHn

do B ¢6 vong benzen=n=6, MB < 110= B la C6H6 hoac C8H8
CTCT cua A: H- C=C-CH=CH2 hoac H2C=C=C=CH?2
CTCT cua B:

© O/CH:CHZ
hoac

Céu 25: Khi chay cac ankan toa ra luong nhiét 1on va vi vy chung 1a ngudn nhién liéu phd bién hién nay.
Cho rang luong nhiét toa ra khi dt chay hoan toan mét mol mot s6 ankan nhu sau:
Ankan Metan Etan Propan Butan
Luong nhiét toa ra (KJ) 783 1570 2220 2875
Trong thi nghi¢m dot chday hoan toan 0,2 mol mdt ankan X ta thu dugc nhiét lugng 1a 125,28KJ. CTCT cua
X 1a (gia thiét lugng nhiét thu hoi chi dat 80%):

A. CH3;CH; B. CH;CH,CHj3 C. CH4 D. CH3CH,CH,CH3

Ciu 26: Cho phan tng ddt chdy metan sau: CH4(g) + 202(g) = CO2(g) + 2H20(g) (AfH*298 =-890,3 kJ)
Dbt chay 1 mol CH, chay ¢ 298 K toa ra ning lugng 890,4 kJ. Pé nang 1 gam nudc 1én 1 d6 C thi can tiéu
tén nang lugng 4,2 J. Mot binh nhién liéu chira 12 kg metan ding 1am nhién liéu dun s6i nude (tir 25° C dén
100°C), khdi luong riéng ctia nude d = 1 g/ml, qua trinh d6t chay bi hao hut 50% luong nhiét thoat ra ngoai
mdi truong. Tinh thé tich nude (lit) duge dun soi.

S6 mol CH4 trong binh nhién liéu 1a 12000: 16 = 750 mol

Nhiét luong toa ra khi dbt chay 1a Q = 890,4.750=667800 kJ

Do dbt chay bi hao hut 50% luwong nhiét thoat ra ngoai moi trudng nén
luong nhiét nhan dugc 1a

Q’ =50%Q0Q=333900 kJ

Thé tich nuéce bi dun s6i 1a V = 333900: 4,2 :(100-25) = 1060 lit

Cau 27. Khi cho 2-methylpropane tac dung véi bromine ¢ 127°C thu dugc hdn hop 2 san pham thé
monobromo 1a 1-bromo-2-methylpropane (0,56%) va 2-bromo-2-methylpropane (99,44%). Xac dinh ti 1¢
kha ning phan mg tuong d6i ctia nguyén tir hydrogen gan & nguyén tir carbon bac I va nguyén tir carbon
bac III trong phan tng.

Hwéng din giai
2-methylpropane c6 cong thirc ciu tao:

CH3—$H—CH3

CH,
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Nhu vdy 2-methylpropane c6 9 nguyén tir hydrogen gan ¢ nguyén tir carbon bac I va 1 nguyén tir hydrogen
gan & nguyén tir carbon bac III. Goi a va ka 1a kha ning phan tmg tuong ddi ctia nguyén tir hydrogen gin &
nguyén tir carbon bac I va nguyén tir carbon bac III trong phan tmg thé bromine di cho, ta ¢6 phuong trinh:
9a.100
9a + ka
Vay v6i 2-methylpropane, ti 16 kha ning phan tmg twong d6i ctua nguyén tir hydrogen gin ¢ nguyén tir
carbon bac I va nguyén tir carbon bac III trong phan tmg 1a 1 : 1 598. Diéu nay da cho thdy trong phan tmg
thé halogen, bromine thé hién tinh chon loc cao hon nhiéu/so véi chlorine (6 phan ng véi chlorine, ti I¢ nay
cta 2-methylpropane la 1 : 5).
Céu 28. Trong phan mg thé ctia propane véi chlorine ¢ nhiét do phong khi c6 anh sang, ti 18 kha nang phan
g tuong d6i cua nguyén tir hydrogen gin ¢ nguyén tir carbon béac I va nguyén tir carbon bac II twong ng
lal:4.
a) Xéc dinh ti 1& phan trim cac san pham thé monochloro thu duoc trong phan tng thé trén.
b) Du doan kha ning phan mg va ti 1¢ phan trim cac san pham thé thu dugc khi thay chlorine bang
bromine.

=0,56——>k=1598

Hwéng din gidi
a) Propane CH;-CH,-CH; c6 6 nguyén tir hydrogen gin & carbon bac I va 2 nguyén tir hydrogen gin &
carbon bac II. Khi tadc dung véi chlorine s€ thu dugc 2 san phém thé monochloro 12 CH;-CH,-CH,Cl va CHs-
CHCI-CH;. Tong kha ning phan tmg cta 8 nguyén tir hydrogen 1a 6.1 + 4.2 = 14. Do 6 nguyén tir hydrogen
& nguyén tir carbon bac I déu c6 kha ning phan Gmg nhu nhau dé tao san pham CH;-CH,-CH,CI nén kha

8199 _ 45 85%

ning tao CH;-CH,-CH,Cl1a 14
Ngoai ra, 2 nguyén tir hydrogen gan & nguyén tir carbon bac II déu c6 kha nang phan tmg nhu nhau dé tao

24 .100% =57,15%

san pham CH;-CHCI-CH; nén kha ning tao CHs-CHCI-CH; 1a 14

b. Phan Uing cua propane véi bromine s€ xay ra chdm hon so v6i phan ing ctia propane voi chlorine. Tuy
nhién l4c nay, do bromine c6 tinh chon loc hon so véi chlorine nén kha nang phén g cia nguyén tir carbon
bac II cao hon nhiéu so voi clia nguyén tir carbon bac I, dan dén san phim thé CH;-CHBr-CH; s& cao hon
nhiéu so véi san pham thé CH;-CH,-CH,Br.
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Phan IV: BAI TAP CO THONG TIN UNG DUNG THUC TE :
Cau 29. Vi sao trong mot ngay hoa phti dung c6 thé d6i mau téi 3 1an ?

Hwéng din gidi
Hoa phu dung d6i mau 3 1an trong ngay. Budi sang mau trang, budi trra mau phét hong, budi chiéu mau
hong dam hon.
Loai hoa, trudc sau chi bién doi thay nhau gitra cdc mau tréng, héng, vang, da cam, do. Do 1a su thay ddi cua
chét caroten ¢ trong thuc vat.
Caroten 12 mot loai sic t6 thuong thiy trong moi doa hoa. Trong sita dong vat, trong chat béo ciing o sic td
nay nhung nhiéu hon ca 1a trong ctia ca rét ( chat mau vang da cam). Caroten 1a mot hidrocacbon c6 cong
thire phan tir C4Hse.
Ap dung: Day 1a mot hién tuong thudng gip trong ty nhién. Gido vién dwa van d& nay vao trong bai giang
“Tecpen” ( Tiét 57 16p 11NC) dé gi6i thiéu cho hoc sinh biét thém vé ngudn tecpen thién nhién nham kich
thich tinh t6 mo ham hiéu biét cua hoc sinh.

Cau 30. Vi sao dé dap tit cac dam chay xing dau nho nguoi ta khong duoc dung nude nhung cé thé dung
chén chién (loai chan lam tir s¢i cotton v&i nguyén li¢u chinh 1a sgi bong) thAm nu6c?

Hwéng din gidi

- Xang dau khong tan trong nudc, nhe hon nudc nén nude lam xiang dau ndi 1én trén khién dam chdy cang
lan rong.

- Khi chan thdm nudc, cac sgi cotton nd ra, lam kin bé mét chan, gitp céach li ddm chay voi nguén oxi & moi
truong bén ngoai.

- Chian thdm nudc con lam giam nhiét d6 ciia dam chay (ngudn nhiét).

Cau 31. Vi sao ném dat dén xudng ao lam ca chét?

| Huwéng din giai |
DAt dén co6 thanh phan chinh 13 canxi cacbua CaC,, khi tic dung véi nudc sinh ra khi axetilen va canxi
hidroxit.

| CaC, +2H,0 » C,H,+ Ca(OH), |
Axetilen ¢ thé tic dung v6i H,O tao ra andehit axetic. Cac chat nay lam ton thuong dén hoat dong ho hap
clia ca vi vy co thé lam ca chét.

Céu 32. Thanh phan cha yéu cta xing dau 1 hydrocarbon. Hiy giai thich vi sao:
a) Phai chtra xang dau trong cac thing chira chuyén dung va bao quan & nhimng kho riéng.
b) Céc su ¢6 tran dau trén bién thuong gay ra tham hoa cho mét ving bién rat rong.
¢) Khi bi chay xing dau khong nén ding nuéc dé dap dam chay.

Hwéng din giai
a) Phai chtra xang dau trong céc thung chtra chuyén dung va bao quan ¢ nhing kho riéng vi ching d& gay
chay no, bién thién enthalpy cua cac phan img chédy alkane déu rat 16n, phan img dé xay ra va khi xay ra thi
lugng nhiét sinh ra 16n, dé giy hoa hoan, thiét hai.
b) Cac su cb tran dau trén bién thuong giy ra tham hoa cho mot ving bién rat rong vi cac hydrocarbon
khong tan trong nudc va nhe hon nude nén loang khap mat bién.
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¢) Khi bi chdy xing dau khong nén ding nuéc dé dap dam chay vi dam chay sé& loang nhanh hon do xing
dau khong tan trong nudc va nhe hon nude, ndi 1én phia trén va tiép tuc chay.
Cau 33. Benzene la mot hoa chét cong nghiép dugc st dung rat rong rai. Benzene dugc st dung dé san xuat
chét déo, nhua, soi téng hop, chét béi tron cao su, thudc nhudm, chét téy rira, dugc phém va thude trir séu, ...
Benzene c6 thé dugc tim thiy trong keo dan, chat két dinh, san pham tay rira, dung cu ty son, khoi thude 14
va xang. Trong tu nhién, khi cac ngon nui Itra hoat dong hay chay rung, nguoi ta phat hién ra sy c6 mat cua
benzene. Ngoai ra, benzene con duoc tim thdy trong dau thd va 1a thanh phan khong thé thiéu cia xing. Vi
benzene dé bay hoi nhanh khéi nudc hoic d4t nén viéc benzene ro ri tir cac bé chira hodc bai chén lép s€ lam
6 nhiém cac giéng nude sinh hoat lan can.
Céc tiép xtic phd bién nudc voi benzene 1a khi chung ta d6 xing. Ngoai ra khi sir dung céc san pham c6
chtra benzene, chung ta di vo tinh dua benzene vao co thé.
Em hay dé nghi cac dé giam thiéu sy tiép xtic v6i benzene trong doi séng.

Huwéng din gidi
Dé giam thiéu sy tiép xtic v4i benzene, can chi ¥:

+ Khi pha ché xing, can phai st dung mit na chéng doc dé tranh hit phai hoi xang.

+ Khi d6 xing can phai dugc tién hanh trong diéu kién thong thoang.

+ Can phai bao quan xang trong cac thung kin.

+ Khong pha ché hoic xir li xing trong nha hoic ga ra.

+ Thung chira va may moc van hanh xing khong dé trong nha.

+ Can than trong khi 1am viéc véi cac loai keo dan, chat két dinh, san pham tay rtra, dung cu tay son,...
Ngoai ra hoi benzene ciing c6 trong khoi thudc 1, khi thai ctia nhiéu nganh cong nghiép va 6 to. Nhiing
ngudi séng gan duong cao tdc hodc cac khu cong nghiép co thé dé tiép"xuc v6i benzene hon.

Céu 34. Khi thai ciia dong co c6 thé chira nhitng chit nao gay 6 nhidm moi trudng? Co6 nhitng giai phap nao
dé han ché 6 nhiém méi trudng do khi thai cua dong co?

Hwéng din gidi
Khi thai dong co, ngoai thanh phan 14 carbon dioxide va hoi nuéc, con cé thé cé carbon monoxide, cac
oxide clia nitrogen va alkane chua bi chay hét.
Mot sb bién phap han ché 6 nhiém mai truong do khi thai cia dong co:
° Pua chit xuc tac vao 6ng xa cua dong co. Nho cod chét xtc tac, alkane trong khi thai tiép tuc duoc
chuyén hoa thanh carbon dioxide va nuéc, trong khi carbon monoxide va cac oxide cia nitrogen dugc
chuyén hoa thanh carbon dioxide va nitrogen.

° Str dung nhién li¢u chay sach: nhién liéu ddm bao nghiém ngat vé chi s octane va cethanee.

o Str dung nhién li¢u sinh hoc nhu xdng pha thém ethanol (ES, E10,...), biodiesel.

. Str dung cac phuong tién giao thong tiét kiém nang lugng va chuyén doi sang cac loai dong co dién.
Ciu 35. Giita dong co va dng xa cua 6 t6 dugc gin mot bo xir 1i khi thai (hinh v&) nham chuyén héa

cac khi doc tao ra trong qua trinh dot chay nhién liéu trong dong co nhu nitrogen monoxide, carbon
monoxide, hydrocarbon du... Cac khi ndy néu thai truc tiép ra moi truong s& gy 6 nhiém khong

khi.
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Béng cor

Khi tir déng Khi tir dong
co VAo co'ra

» s

e

B xir Ii Ong xa
khi thai
Ngén chira xuc tac

a) Gia sir nhién liéu dong co chi chira CsH,s, viét phuong trinh hoa hoc giai thich sy tao thanh nitrogen
monoxide, carbon monoxide,
b) Sau khi qua bd chuyén ddi khi CO va NO déu bi chuyén hoa. Biét réng, trong ngan A, mdt oxide bi phan
huy thanh hai don chat X va Y; tai ngan B, don chat Y ti€p tuc phan ung véi oxide con lai tao thanh khi Z.
Viét phuong trinh phan Uing x4y ra trong ngén A va ngan B.
¢) Cac khi X va khi Z khong gay hai truc tiép cho con ngudi. Tuy nhién, su gia ting khi Z 1 tac nhan gy ra
su acid hoa dai duong anh hudng rat nghiém trong dén h¢ sinh thai bién (Cau san ho, cua, dc,... c6 thanh
phan calcium carbonate bi anh hudng truc tiép boi sy acid hoa nay). Viét phuong trinh héa hoc gidi thich sy
acid hoa dai duong va sy anh hudéng dén 16p vo cac dong vat trén.
d) Em hay dé xuit 2 bién phap lam giam luong khi Z.
Huwéng din giai

- Khi CO sinh ra do dét nhién liéu trong diéu kién thiéu oxi
2CsH;s + 170, -» 16CO + 18H,0
- Do trong khong khi c6 N, va O,, ¢ nhiét d0 cao trong dong co xay ra phan ung tao thanh NO
N, +0, ——>2NO
b)
- Tai ngan A: 2NO L)Nz + O,
~ Tai ngan B: 2CO + 0, — > 2CO0;
c)
- Su acid hoa dai duong do CO; tan trong nudce tao thanh carbonic acid
co,+mo ! mco,
- H,CO; sinh ra phan tng véi CaCO; cua cac dong vat trén 1am cho 16p vé cac dong vat nay bi tan ra
CO; + H,O + CaCO; = Ca(HCO;),
Ciing do phan tng hoa tan trén ma 16p vo cing ciing kh6 dugc hinh thanh hon.
d)
- Bién phép lam giam sy gia tang khi Z

+ Thay thé nguén nhién liéu hoa thach béng cac nhién li¢u sach than thién véi moi truong

+ Tang cuong trong ring va bao vé rung.
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Phin V: BAI TAP TRAC NGHIEM mitc vin dung va vin dung cao
CAu héi thyec tién

Céu 1. Khi thai dong co c6 thé chira khi ndo gdy 6 nhiém mai truong?
A. CO.. B. CO,, NOy, SO.. C. 0Os. D. CO,N..

Ciu 2. Dé dap tit dam chay xing diu nguoi ta s&
A. phun nuéc vao ngon ltra.
B. dung chédn kho trum 1én ngon lua.

C. phu céat 1én ngon Itra hodc dung chan cotton wdt trum 1én ngon Itra .

D. phun CO; vao ngon lira.

Céiu 3. Trong binh gas dun ndu trong sinh hoat hang ngay thudng chira cac alkane
A.Cs-Cy. B. C¢ - Cyo. C.Cy - Cis. D. Cis - Cy.
Ciu 4. [SBT-KNTT] Phat biéu nio sau day vé (mg dung cta alkane khong ding?
A. Propane C;Hjs va butane C,H;o dugc st dung 1am khi dét.
B. Cac alkane C6, C7, C8 1a nguyén liéu dé san xuat mot sd hydrocarbon thom
C. Céc alkane 16ng dugc sir dung 1am nhién liéu nhu xang hay dau diesel.
D. Cac alkane tir C11 dén C20 dwoc ding 1am nén va sép.
Céiu 5. Trong qué trinh san xuét binh khi gas dé dun ndu, nguoi ta phai pha thém mét luong mercaptan RSH
c6 mui hoi thoi rat dac trung va nhay voi miii ngudi. Muc dich cia viéc lam nay 1a
A. gitp giam bot kha nang chay no.
B. gitip dé dang phat hién khi khi gas bi ro ri ra ngoai.

C. gitip nang cao nhiét 4o cua ngon lira khi dun ndu dé tiét kiém khi gas.

D. gitip cho khi gas d& bit lira hon.

Caiu 6. Bién phap nao dudi day khong gitip giam 6 nhiém méi trudng do cac phuong tién giao thong gay ra?
A. St dung cic nhién liéu nhu xing, dau diesel.
B. Str dung cac loai nhién liéu sinh hoc nhu xang ES.
C. Str dung céc loai nhién li¢u chay sach.
D. Pua thém chat xuc tac vao dng xa dong co dé chuyén hoa cac khi thai doc.
Ciu 7. Khi bi chay xing dau khong nén ding nudc dé déap tit vi
A. Xang dau nhe hon nuéc nbi trén mit nude, lam tang kha nang tiép_ xUc voi oxygen, lam ddm chdy loang
rong hon.
B. Xang dau tac dung v6i nude
C. Nudc xtc tac cho phan tng chay ctia xang dau
D. DPam chay cung cip nhiét 1am H,O bi phan huy giai phong oxygen cung cp thém cho dam chay to hon.
Cau 8. Khi thién nhién dugc dung lam nhién li€u va nguyén liéu cho cac nha may san xuét dién, str, dam,
ancol metylic,... Thanh phan chinh cia khi thién nhién 1a metan. Cong thirc phan tir cua metan 1a

A. CH.. B. C;H.. C. G H.. D. C¢He.
Cau 9. Xay ham biogas 1a cach xur li phan va chat thai gia xic dang dugc tién hanh. Qua trinh nay khong
nhitng lam sach noi & va v¢ sinh moi trudong ma con cung cap mot lugng 16n khi ga st dung cho viéc dun,
nau. Vay thanh phan chinh cua khi biogas la
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A. butan. B. etan. C. propan. D. metan.

Cau 10. Mot sd chat giy 6 nhiém moi trudng nhu benzene, toluene c6 trong khi thai dot chay nhién lidu
xang, dau. Pé giam thiéu nguyén nhan gy 6 nhidm nay can

A. Cam sir dung nhién liéu xang.

B. Han ché sir dung nhién liéu ho4 thach.

C. Thay xing bang khi gas.

D. Cam sir dung xe c4 nhén.

Cau 11. Phuong phéo nao sau day c6 thé duoc thuc hién dé gop phan han ché 6 nhiém moéi trudng do céac
phuong tién giao thong gay ra?

A. Khong st dung phuong tién giao thong.

B. CAm céc phuong ti¢n giao thong tai cac do thi.

C. Str dung phuong tién chay bang dién hodc nhién liéu xanh.

D. Str dung cac phuong tién chay bang than da.

Cau 12. Xing, hay con goi 1a ét-xang (phién am tir tiéng Phap: essence), 1a mot loai dung dich nhe chira
hidrocacbon, d& bay hoi, d& bdc chdy, dugc chung cét tir dau mo. Xang dugc st dung nhu mot loai nhién
liéu, dung dé lam chat dbt cho cac loai dong co ddt trong st dung xing, chat ddt dung trong tiéu dung, sinh
hoat hang ngay nhu dun nau, mot sb 10 sudi, trong mot s6 loai bat lua, ... Xang dong co dugc dung lam
nhién liéu cho dong co ddt trong (dong co xang).

Dé dap tat dam chay xang dau ngudi ta s& chon phuong an nao sau day:

A. phun nudc vao ngon Itra. B. dung chdn udt chum 1én ngon Itra.
C. phu cat 1én ngon lira. D. phun CO; vao ngon lura.
Cau 13. Trong tinh dau chanh c6 chét limonen c6 cong thirc phan tir 1a C0H). Biét khi hidro hoa hoan toan
limonen bang hidro du thu dugc mentan c6 cong thirc phan tir CioHa. Khi cho limonen tac dung voi nuée
( xtic tac H") thu duge tecpinhidrat C oHx00, duge dung lam thude ho.
Cho cac phat biéu sau :
(a) Trong mentan c6 chtra 1 vong no.
(b) Trong limonen tong s6 lién két pi va vong no( m+v ) 1a 3.
(¢) a mol tecpinhidrat tic dung v&i Na thu dugc t6i da a mol khi.
(d) C6 2 trong 3 chét trén lam méat mau dung dich brom.
S6 phat biéu ding 1a
A. 1l B. 2. C.3. D. 4
Céu 14. Du6i ddy 14 hinh anh cac 6ng nghiém chira hexane va hex-1-ene sau khi dugc thém nudc bromine
roi lac déu.
(a) Trong mdi dng nghiém, nudc nam trong 16p chit 1ong & phia trén hay phia dugi?
(b) Ong nghiém nao chira hexane, 6ng nghiém nao chira hex-1-ene? Giai thich sy khac nhau vé mau sic giira
hai 6ng nghiém?

./ e/

(1) (2)
(Ong I phén 16p khéng mau, ong 2 phén 16p c6 mau ndu do)
Hwéng din giai

(a) Trong 6ng nghiém, nudc nim trong 16p chét 1ong & phia dudi.
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(b) Ong nghiém (2) chira hexane, 6ng nghiém (1) chtra hex-1-ene. O nhiét do thuong hexane kém hoat dong
nén khong phan tmg lam mat mau dung dich bromine, hex-1-ene 14 alkene lam mat mau nau do ciia nudc
bromine.

Céu 15. Hon hop ran gdm CaC, va ALC; (ti 1é mol 1 : 2). Tién hanh thi nghiém cho H,O du vao hdn hop
ran nhu hinh vé:

Cho cac phat biéu sau, s6 phat biéu diing 1a
(a) Hon hop X gom hai khi 1a C,H, va CHa.
(b) Khi Y 1a CH..

(c) D6t chay hoan toan hdn hop khi X, thu duge s6 mol H,O 16n hon CO..

(d) Thay vi cho CaC, va Al,C; phéan tmg v&i nude, ta co thé cho hdn hop nay phéan tmg véi dung dich axit
HCIl.

(e) Trong hop chit CaC,, C ¢6 héa trj 1; trong hop chit Al,Cs, C c6 hoa tri 4.
(2) Phan rng xay ra trong binh Br, du 14 phan ing oxi hda - khir
A. 3. B. 4. C. 5. D. 6.

Cau 16. Tién hanh thi nghiém diéu ché va nghién ctru tinh chét ctia acetylene nhu hinh vé&

(1}'1\'11'0'1::
" p— — *
Va VAN VAN B
i i HH
© Wo o [Logdye
1 g -gi ':‘;: ety

1 |

5

1

CaC> dd CuS04 medc Br: dd ENnOy

Phat biéu nao sau day khéng ding?

A. Khi md khoa cho nudce & (1) chay xudng (2) sinh 13 khi acetylene.

B.Vai trd cua (3) 13 loai bo céc tap chat anh huong dén cac thi nghiém tiép theo.

C. Tai 6ng nghiém $6 4, dung dich bromine bi méat mau do phan tng oxi hoa.

D. Phén Gng tai (4) va (5) chiig t6 trung tim phéan (mg cua acetylene 1a lién két ba.
Céu 17: Din dong khi gdm acetylene va ethylene 1an luot di vao 6ng nghiém (1) dung
dung dich AgNO; trong NH; ¢ diéu kién thuong, sau d6 din tiép qua dng nghiém (2) dung dung dich
bromine. Hién tugng thi nghi¢m nao sau day khong dung?

A. O 6ng nghiém (1) c6 két tiia mau vang nhat.

B. O 6ng nghiém (2) mau cua dung dich bromine nhat dan.

C. O 6ng nghiém (2) chét 1ong chia thanh hai 16p.

D. O 6ng nghiém (2) thu duoc chit 16ng dong nhét.

Céu 18: Thanh phan chinh cua khi Biogas gdm c6 metan (60-70%), hidrosufua, cacbonic. Dwa vao mé hinh
dudi day hay giai thich. Vi sao khi di ra tir ham sinh khi lai phai cho di qua nuéc?
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M hinh him biogas mdi

A. An toan, tranh nd bép ga khi dung binh khi biogas.

B. Dé loai khi cacbonic khoi thanh phan khi biogas.

C. Pé loai khi H>S mui tring théi, doc dua vao tinh tan trong nudc cua no.
D. Tao dung dich nuéc (dang nhu dung dich nuéce tiéu) dé tu6i cho hoa mau.

Cau 19. Thuc hi¢n thi nghi€ém nhu hinh vé.

Hdn hop
C,HsOH, H,80,4

Béng tdm \

Lo
D4 bot (= NaOH dge \_#
M

Phat biéu nao sau day ding?
A. Chat khi sau khi di qua bong tim NaOH dic c6 thé 1am méat mau dung dich bromine hodc dung dich
KMI’IO4.

B. Vai tro chinh ctia bong tim NaOH dic 1a hép thy lugng C,HsOH chua phan tmg bi bay hoi.

C. Phan tng chu yéu trong thi nghiém 1a 2C,H;OH —— (C,H;),0 + H,O.
D. Vai tro chinh cua H,SO,4 dac 1a oxi hoa C,HsOH thanh H,O va CO..

Cau 20. Thi nghiém diéu ché va thir tinh chat cta ethylene dugc tién hanh theo cac budc sau:

170-180°C

Hén hop

G;-H-!;QH. H:,EO‘ ____ -

Budre 1: Cho 2 mL ethyl alcohol khan vao dng nghiém kho di c6 san vai vién da bot (6ng sb 1) rdi thém tir
tir 4 ml dung dich H,SO, dic va lic déu. Nut ong sé 1 bang nut cao su c6 6ng dan khi rdi lap 1én gia thi
nghiém.

Buéc 2: Lip 1én gia thi nghiém khac mot 6ng hinh tru duoc dit ndm ngang (6ng s6 2) r6i nhdi mot nhum
bong tdm dung dich NaOH dic vao phan giita dng. Cim 6ng din khi cta éng sé 1 xuyén qua nit cao su roi
nat vao mot dau cua dng s6 2. Nut dau con lai ctia dng s6 2 bang nut cao su ¢ dng dan khi. Nhiung 6ng dan
khi cta dng s6 2 vao dung dich KMnO, dung trong 6ng nghiém (6ng s 3).

Buwére 3: Dung dén con dun néng hdn hop trong ng s 1.

Cho cac phat biéu sau:
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(a) P4 bot c6 vai trd 1am cho chat 1ong khong triao 1én khi dun néng.
(b) O budc 1, néu thay ethyl alcohol bang methyl alcohol (CH;OH) thi trong thi nghiém van thu duogc
ethylene.

(c) Bong tam dung dich NaOH déc c6 tac dung loai bdt tap chét trong khi sinh ra.

(d) Phan tmg trong 6ng s6 3 sinh ra ethylene glycol.

(e) Néu thu khi ethylene di ra tir dng dan khi ctia dng s 2 thi dung phuong phap doi nuéde.

S6 phat biéu dung 1a

A. 4. B. 3. C.5s. D. 2.

Ciu 21. Tién hanh thi nghiém theo cac budc sau:

- Budc 1: Cho vao 6ng nghiém kho khoang 5 ml benzen va 2 ml brom nguyén chat, lic nhe ng nghiém

- Bué6c 2: Bé yén dng nghiém trong 3 phut

- Budc 3: Cho tiép mot it bot sit vao dng nghiém trén rdi lac nhe lién tuc trong 3 phit, (Trong qué trinh lam
thi nghiém, tranh &4nh sang chicu truc ti€p vao chat 16ng trong ong nghi¢ém bang cach boc bén ngoai ong
nghi¢m mot to gidy t61 mau)

Cho cac phat biéu sau:

(1) Sau bude 1, c6 sy phan tach chat 16ng trong 6ng nghiém thanh hai 16p.

(2) O bude 2, trong sudt qua trinh mau cua dung dich trong éng nghiém khong thay ddi.

(3) O budc 3, mau cua dung dich nhat dan.

(4) O budc 3, thém bot sat 1a dé lam xtc tac cho phan ting gitra benzen va brom xay ra.

(5) San phém hiru co chu yéu thu duoc sau bude 3 1a 1,2,3,4,5,6-hexabromxiclohexan.

S6 phat biéu ding 1a A. 1. B.2. C.3. D. 4.

(1) Bing, tuy benzen va brom c6 thé tan vao nhau nhung qua trinh nay khong dién ra ngay lap tirc, van c6
nhitng phan 16p cuc bg.

(2) Sai, mau cta dung dich nhat dan (nau d6 nga sang vang) do Br2 va benzen tan hoan toan vao nhau
(3) Diing, phan mg thé xay ra va mau vang nhat dan

(4) bung

(5) Sai, san pham 1a C6H5Br (Brom benzen)

Cau 22. Tién hanh thi nghiém diéu ché va thir tinh chét ciia metan theo cac budc sau day:
- Budc 1: Cho vao 6ng nghiém cé nat va dng din khi khoang 4 — 5 gam hdn hop bot min gdm natri axetat
va voi t6i xt theo ti 16 1: 2 vé khéi luong.

- Budc 2: Lap dung cu nhu hinh v&.

Chét rén X

- Bu6c 3: Pun néng phan day éng nghiém bang dén con. Thay dng dan khi bang éng vudt nhon rdi dét khi
thoét ra & dau dng din khi.

- Bu6c 4: Dan dong khi 1an luot vao cac 6ng nghiém dung dung dich brom hodc dung dich thudc tim.
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Cho cac phat biéu sau:
(a) Voi toi xut 1a hén hop gdbm NaOH va CaO.
(b) O buée 1, 6ng nghiém phai kho, natri axetat phai dugc lam khan va hon hop bot can tron déu trude khi
tién hanh thi nghiém.
(c) O budc 4, dung dich brom va thudc tim déu khong bi nhat mau.
(d) Sau khi két thuc thi nghiém, can tit dén con trude khi rat dng dan khi.
(e) Tron voi toi xat 1a dé ngan thuy tinh khéng phan tng NaOH & nhiét do cao 1am thing 6ng nghiém.
S6 phat biéu ding 13.A. 3. B. 4. C.2. D. 5.

(a) bung

(b) bung

(c) bung, CH4 khong bi oxi hda boi KMnOy hay Br; trong dung dich.

(d) Sai, khi tat dén con trude thi nhiét d6 trong 6ng nghiém giam lam ap suat giam, H,O s& bi hit nguoc vao
6ng nghiém gay v dng. Vi vy phai thio dng din khi trudc rdi méi tit dén con.

(e) Pung, thanh phan thay tinh chtta SiO, dé bi an mon bdi NaOH (do tao Na,SiOs). Su ¢6 mit ciia CaO 1am
Si0, chuyén héa mot phan thanh CaSiO; khong tan trong NaOH.

Cau 23: Thyc hién thi nghiém diéu ché va thtr tinh chét cua khi X nhu sau:

Budce 1: Cho vao dng nghiém kho (6ng sé 1) c6 nit va éng dan khi khoang 4 — 5 gam hdn hop bot min da
duoc tron déu gém natri axetat va voi téi xut theo ti 1& 1 : 2 vé khéi luong.

Budc 2: Lip dng s 1 1én gia thi nghiém rdi nhung dng dan khi vao dd nudc brom dung trong coc thiy tinh.
Budc 3: Dung dén con dun néng éng sd 1 (luc dau dun nhe xung quanh phan dudi ciia dng nghiém, sau d6
dun tap trung vao vi tri c6 hdn hop phan tng).

Cho céc phat biéu sau:

(a) O budc 2, lap dng sb 1 sao cho miéng 6ng hudng 1én.

(b) Sau khi thyc hién budc 3 mot thoi gian, mau ciia dung dich trong cdc thiy tinh bi nhat dan.

(c) Khi X sinh ra trong thi nghiém 13 thanh phan chinh cta khi thién nhién, c6 kha nang kich thich trai cay
nhanh chin.

(d) Két thuc thi nghiém, tit dén con, dé dng sé 1 ngudi han réi moi dua dng dan khi ra khoi dung dich trong
coc thiry tinh.

(e) Mubn thu khi X vao binh tam giac ma it 14n tap chét ta phai thu bang phuong phap day nudec.

S6 phat biéu sai 1a

A. 4. B. 2. C. 1. D. 3.

CH;COONa + NaOH/CaO —> CH4 + Na,CO;

(a) Sai, phai 1ap miéng 6ng hudng xudng, viéc lap déc xudng dé phong hoa chét bi am, c6 hoi nude thoat ra
va ngung tu & miéng 6ng khong bi chay nguoc xudng day dng gy v& dng.

(b) Sai, mau cta Br, khong thay doi.

(c) Sai, CH, 14 thanh phan khi thién nhién nhung khong c6 tac dung kich thich trai cdy mau chin.

(d) Sai, phai thao 6ng trudc rdi moi tit dén dé tranh nude bi hut nguoc 1én éng 1.

(e) Pung, thu bang phuéng phap day H,O c6 CH, sach hon, thu bang phuong phap day khong khi thi CH,
thuong 1an mot lugng khong khi.

Ciu 24: Thi nghiém diéu ché va thir tinh chat ctia khi X duoc tién hanh theo cac budc sau:
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« Budc 1: Cho 2 ml ancol etylic khan vao 6ng nghiém kho da c6 sin vai vién da bot (dng s6 1) rdi thém tir tir
4 ml dung dich H,SO, ddc va lic déu. Nut éng s6 1 bang nit cao su c6 dng din khi roi lap 1én gia thi
nghiém.
« Budc 2: Lip 1én gia thi nghiém khac mot éng hinh tru dugc dit nim ngang (Sng s6 2) réi nhdi mot nham
bong tam dung dich NaOH dic vao phan giita ng. Cam dng dan khi ciia éng s6 1 xuyén qua nut cao su roi
nut vao mot dau cua dng s 2. Nut dau con lai ciia dng sé 2 bang nut cao su c6 dng dan khi. Nhing 6ng dan
khi ctia dng s6 2 vao dung dich KMnO, dung trong 6ng nghiém (6ng s6 3).
« Budc 3: Dung dén con dun néng hdn hop trong dng s6 1. Cho cac phat biéu sau:
(a) Khi X 1a axetilen.
(b) Bong tdm dung dich NaOH dic c6 tac dung ngan khong cho X thoat ra moi truong.
(c) Pé bot ¢6 vai trd lam cho chit 16ng khong trao 1én khi dun nong.
(d) Trong thi nghiém trén, & dng s6 3 ¢ chit ran mau nau den.
(e) Khi X ¢6 tac dung kich thich qua chin. S phat biéu ding 1a

A. 1. B. 4. C.2. D. 3.

(a) Sai, X 1a C;H4 (etilen): C,HsOH (H,SO. dac, t°) — C,Hs + H,O

(b) Sai, bong tim NaOH dé giit lai san pham phu nhu CO,, SO, sinh ra do H,SO, dic oxi hoa C,HsOH.
(c) bung

(d) bung: C;Hs + H,O + KMnO4 » KOH + MnO,!{ + C,H4(OH)..

(e) Bung, cac khi nhu etilen, axetilen déu kich thich qua mau chin.

Ciu 25: Trong phong thi nghiém, nguoi ta tién hanh thi nghiém sau:

- Buéc 1: Cho 0,5 — 1 ml ancol etylic vao dng nghiém kho.

- Budc 2: Xoian soi day dong thanh dang 10 x0 . Nung néng soi day dong(phan vong xoén) trén ngon lira dén
con dén khi day dong chuyén sang mau den.

- Bu6c 3: Nhung ngay soi diy dong dang con néng viao 6ng nghiém chira ancol etylic. Lap lai quéa
trinh(budc 2,3) trén vai lan. Cho céc phat biéu sau :

1-Sau budc 3, thu duoc dung dich cé khd nang trdng bac.

2-O budc 2, xuat hién chét rin mau den chinh 13 CuO.

3-O budc 3, khi nhing soi ddy dong mau den vao dng nghiém thi thdy mé4t mau den, diy dong trd nén sang
bong.

4-Day d6ng phai xodn thanh 16 xo dé ting dién tich tiép xtic giira cic chét phan tng.

5-Néu thay ancol etylic bang ancol iso propylic thi dung dich thu dugc sau budc 3 van c6 kha ning trang
bac.

S6 cac phat biéu ding 13A. 6. B.3. CA4. D.5

Ciu 26: Tién hanh thi nghiém diéu ché va thir tinh chét ciia khi X nhu sau:

- Budc 1: Cho vao 6ng nghiém kho 4 - 5 gam hon hop bot min dugc tron déu gém natri hidroxit, canxi oxit,
natri axetat.

- Budc 2: Nut dng nghiém bang niit cao su c6 dng dan khi rdi 1ap 1én gia thi nghiém.

- Bué6c 3: Pun néng phan ddy 6ng nghiém tai vi tri hdn hop bdt phan timg bang dén con.

Cho cac phat biéu sau:
a) O budc 2. 6ng thi nghiém duoc Iip trén gia sao cho miéng dng nghiém hoi dbc xudng.

(b) Khi X thu dugc trong thi nghiém trén la etan.

(c) Pé thu duoc khi X c6 do tinh khiét cao thi can dat ng din khi vao binh thu trude khi tién hanh budce 3.
d) Mubn thu khi X thodt ra & thi nghiém trén it 13n tap chét ta phai thu bang phwong phap doi nude.

(¢) Dan khi X 1am mat mau dung dich Br,, KMnO..
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(g) sau khi phan tng hoan toan & budc 3, hdn hop bot thu duge tan hét trong nude.
h) Khi X 14 thanh phan chinh ctia khi thién nhién. khi bun ao. khi cia him biogas.

S6 phat biéu diing 13A. 6. B. 5. C.4. D. 3.

Bai to4n gas, xiing, niing lwong va tong hop lién quan dén hydrocarbon
Céu 1. Cyc Quan Li Thyc Phim va Dugc Phiam Hoa Ki (FDA) da cong nhan ethylene 13 an toan trong viéc
kich thich trai cdy mau chin. Tuy nhién khi vuot qué ndng d6 cho phép, vi du ddi v6i ndng do 27 000 ppm,
tirc gap khoang 200 1an mtrc can thiét dé kich thich qua trinh chin, mot tia lira dién c6 thé dbt chay ethylene
va giy ra vu nd chét nguoi.
Trong phong U chin, ethylene duoc sir dung & nong d6 100 ppm — 150 ppm. Khi lwong ethylene can thiét
str dung dé phong u chin c6 thé tich 50 m® dat ndng do6 140 ppm ¢ 25 °C va 1 bar 13 bao nhiéu? (1ppm =
1/1000000)

Hwéng din giai

V= 50000x140 L)
Thé tich ethylene c6 trong phong @ thé tich 50 m?*, tirc 50 000 L 1 1000000
7x28
m= =79
24,79 ®

Khdi lwong ethylene can thiét:
Cau 2. Binh “gas” sir dung trong ho gia dinh Y c6 chira khi héa long (LPG) gém propan va butan véi ti 1¢
mol tuong ung 1a 3: 4. Khi duoc débt chdy hoan toan mdt mol propan téa ra lugng nhiét 1a 2220 kJ va mot
mol butan toa ra lugng nhiét 1a 2850 kJ. Pé dun mot lit nude (D=1,00 g/ml) tir 25°C 1én 100°C can m gam
gas, biét rang mudn nang mot gam nudc 1én 1,0°C can tiéu ton hét 4,18 J (gia thiét chi c6 80% luong nhiét
d6t chay tir khi gas dung dé tang nhiét ciia nudc). Gia tri cia m gan nhit véi gia tri nao sau day?

A. 6,0. B. 12,0. C. 8.0. D. 5,0.
Cau 3. Binh “ga” loai 12 cn st dung trong ho gia dinh Y ¢6 chira 12 kg khi hoa 16ng (LPG) gdm propan va
butan véi ti 16 mol tuong tng 1a 2 : 3. Khi dugc dét chay hoan toan, 1 mol propan toa ra lugng nhiét 1a 2220
kJ va 1 mol butan toa ra lugng nhiét 1a 2850 kJ. Trung binh, luong nhiét tiéu thu tir d6t khi “ga” cta ho gia
dinh Y 14 10.000 kJ/ngay va hiéu suét str dung nhiét 1a 67,3%. Sau bao nhiéu ngay ho gia dinh Y sir dung hét
binh ga trén?

A. 30 ngay. B. 60 ngay. C. 40 ngay. D. 20 ngay.

HD: nC;Hg = 2x, nC4Hjo = 3x > m =44.2x + 58.3x = 12000 > x = 45,8015 mol

Téng luwong nhiét c6 ich thu duoc khi dét hét binh ga trén:

Q c6 ich = 67,3%(2220.2x + 2850.3x) = 400409 kJ > S6 ngay sir dung = 400409/10000 = 40 ngay

Cau 4. Binh “ga” sir dung trong ho gia dinh Y ¢6 chira 10,92 kg khi héa long (LPG) gém propan va butan
v6i ti 18 mol twong tmg 13 3 : 4. Khi dugc d6t chay hoan toan, 1 mol propan toa ra luong nhiét 1a 2220 kJ va
1 mol butan téa ra lugng nhiét 1a 2850 kJ. Trung binh, luong nhiét ti€u thy tu' dbt khi “ga” cuia hg gia dinh Y
tuong Umg véi bao nhiéu s6 dién? (Biét hiéu suét st dung nhiét 1a 50% va 1 s6 dién = 1 kWh = 3600 k)

A. 50 sb. B. 60 sb. C. 75 sb. D. 80 sb.

HD: nC;H;g = 3x; nC4H o = 4x > 44.3x + 58.4x = 10,92.1000 -> x =30

Nhiét luong cé ich = 50%(2220.3x + 2850.4x) = 270900 kJ

S6 dién tuong tmg = 270900/3600 = 75,25 s6

Céu 5. Binh “ga” loai 12 can sir dung trong ho gia dinh Y ¢6 chira 12 kg khi hoa 1ong (LPG) gdm propan va
butan v&i ti 16 mol twong tng 1a 3 : 2. Khi dugc d6t chay hoan toan, 1 mol propan toa ra lugng nhiét 1a 2220
kJ va 1 mol butan toa ra lugng nhiét 1a 2850 kJ. Trung binh, luong nhiét tiéu thu tir” dot khi “ga” ctia ho gia
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dinh Y 1a 15.000 kJ/ngay va hiéu sut str dung nhiét 1a 80,25%. Sau bao nhiéu ngay ho gia dinh Y s dung

hét binh ga trén?

A. 20 ngay. B. 34 ngay. C. 32 ngay. D. 40 ngay.

HD: nC;Hs = 3x, nC4sH;p =2x —> m =44.3x + 58.2x = 12000 —> x = 48,3871 mol

Téng luong nhiét c6 ich thu dugc khi dbt hét binh ga trén:

Q c6 ich = 80,25%(2220.3x + 2850.2x) = 479946,8 k] —> S ngay sir dung = 479946,8/15000 = 32 ngay

Cau 6. Binh “gas” loai 12 can sir dung trong ho gia dinh X c6 chira 12 kg khi hoa 1ong (LPG) gdm propan

va butan véi ti 18 thé tich twong mg 13 3 : 7. Khi dugc d6t chay hoan toan, 1 mol propan toa ra luong nhiét 1a

2220 kJ va 1 mol butan toéa ra lugng nhiét la 2874 kJ. Trung binh, luong nhiét ti€u thu tu dbt khi “gas” cua

ho gia dinh X 14 6.000 kJ/ngay va hiéu suat sir dung nhiét 13 60%. Sau bao nhiéu ngay ho gia dinh X sir dung

hét binh ga trén?

A. 30 ngay. B. 60 ngay. C. 40 ngay. D. 20 ngay.

HD: nC;Hg = 3x, nCsH;o = 7x — 44.3x + 58.7x = 12000 > x = 22,305

Bao toan nang luong: 2220.3x + 2874.7x = 10000 x (Sé ngay st dung) > S6 ngay sir dung = 60 ngiy

Cau 7. Khi biogas (gia thiét chi chira CH,) va khi gas (chtra 40% C;Hs va 60% C4H,, vé thé tich) duoc ding

phd bién 1am nhién liéu va dun ndu. Nhiét luong toa ra khi d6t chay hoan toan 1 mol cac chat nhu bang sau:
Chét CH, C3Hs CsHio

Nhiét lugng toa ra (kJ) 890 2220 2850

Néu nhu cau vé nang luong khong ddi, hiéu sut st dung céc loai nhién li¢u nhu nhau, khi dung khi biogas

dé thay thé khi gas dé lam nhién liéu ddt chay thi luong khi CO, thai ra méi trudng s&

A. giam 18.9%. B. tang 18,9%. C. tang 23,3%. D. giam 23,3%.

HD: Dé cung cap Q kJ nhiét lugng cho dun nau:

+ Néu dung biogas thi nCH, = Q/890

nCO; phat thai = nCH4 = Q/890

+ Néu dung gas thi nC;Hs = 2x va nC,H,o = 3x

—> Q =2220.2x +2850.3x —> x = Q/12990

nCO, phat thai = 3.2x + 4.3x = 3Q/2165 > Q/890 nén véi cing 1 nhiét lugng cung cip ra thi dung biogas s&

phat thai it CO, hon gas.

Luong CO, giam = (3Q/2165 — Q/890) / (3Q/2165) = 18,91%

Cau 8. Khi Biogas 14 loai khi sinh hoc, thanh phan chinh gdm hdn hop khi metan (CH, chiém khoang 50%-

60%), CO, va mdt s6 chat khac duoc phat sinh tir sy phan huy hop chét hitu co nhu hoi nuée, N, O,, HsS,

CO. Mudn ning nhiét d6 ctia 1 gam nuéc 1én 1°C can tiéu ton 4,18 L va khi 1,00 gam metan chay, nhiét toa

ra 14 55,6 kJ. Thé tich téi thiéu khi biogas (lit) can dung dé dun 2,5 lit nude (D = 1 g/ml) tir 25°C 1én 100°C

gan nhét v6i gia tri nao sau day? (Gia st ¢6 65% luong nhiét sinh ra khi d6t chay biogas duoc sir dung dé

tang nhi¢t do cuia nudce.
A. 45.6. B. 52,3. C.60,7. D. 50.6.

Cau 9. Butan 1a mot trong hai thanh phan chinh ciia khi d6t hoa long (Liquified Petroleum Gas viét tat 1a
LPG). Khi dot chay 1 mol butan toa ra lugng nhié¢t 1a 2850 kJ. Pé thuc hién viée dun néng 1 gam nudce tang
thém 1°C can cung cap nhiét lugng 14 4,18J. Biét rang khdi luong riéng ciia nudc 1a 1 g/ml va hiéu sudt sir
dung nhiét 1a 60%. Khdi lwong butan can dot dé dua 2,5 lit nudc tir 25°C 1én 100°C 1a

A. 25,44 gam. B. 23,26 gam. C.26.,58 gam. D. 24,27 gam.
HD: nC4H, = x, bdo toan nang lugng: 2850.10°x.60% = 2.5.103.1.4,18.(100 — 25)

- X = 0,4583 -» mC,H,, = 58x = 26,58 gam

Céu 10. Butagas 13 mot loai khi gas dung trong sinh hoat, c6 ham lugng phan trim theo khdi lugng céc chét
nhu sau: butan 99,4% con lai 1a pentan. Khi dot chay 1 mol butan, 1 mol pentan thi nhiét luong toa ra lan
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luot 14 2654 kJ va 3600 kJ. Dé nang nhiét d6 ctia 1 gam nude (D = 1 gam/ml) 1én 1°C can 4,16 J. Khoi
luong gas can dung dé dun s6i 2 lit nudc ndi trén tir 20°C — 100°C 1a

A. 13,62 gam. B. 7,27 gam. C. 9,08 gam. D. 14,54 gam.
HD: Lugng gas can dung chura C4H, (x mol) va CsHi, (y mol) > mC4Ho = 58x = 99,4%(58x + 72y)

Bao toan nang lugng: 2654.10°x + 3600.10%y =2000.1.4,16(100 — 20)

2> x=0,24915; y=0,00121 > mGas = 58x + 72y = 14,54 gam

Cau 11. Pin nhién liéu dugc nghién ctru rong rdi nham thay thé ngudn nhién lidu hoa thach ngay cang can
kiét. Trong pin nhién li¢u, dong dién dugc tao ra do phan tng oxi hoa nhién li¢u (hidro, cacbon monooxit,
metanol, etanol, propan, ...) bing oxi khong khi. Trong pin propan — oxi, phan {mg tong cong xay ra khi pin
hoat dong nhu sau:

C;Hs (k) + 50, (k) + 60H (dd) - 3CO;* (dd) + 7H,0 (1)

O diéu kién chuan, khi dbt chay hoan toan 1 mol propan theo phan tmg trén thi sinh ra mét luong ning
luong 1a 2497,66 kJ. Mot bong dén LED cong suat 20W duoc thip sang bang pin nhién liéu propan — oxi.
Biét hiéu suat qua trinh oxi héa propan la 80,0%; hi¢u Sut str dung nang lugng 1a 100% va trung binh cur 1
gid bong dén LED néi trén néu dugc thip sang lién tuc thi can tiéu thu hét mot lugng ning luong bang 72,00
kJ. Thoi gian bong dén duoc thip sang lién tuc khi st dung 110 gam propan lam nhién liéu & didu kién
chuan 13
A. 63,4 gi0. B. 65,4 gio. C. 67,4 gio. D. 69,4 gio.
&% .2497,66.0,8:72=69,379
Cau 12. Mot loai khi gas ding trong sinh hoat c6 ham lugng phan trim theo khéi lugng nhu sau: butan
chiém 98,4% con lai 1a pentan. Nhiét lugng toa ra khi dot chay 1 mol butan va 1 mol pentan lan lugt 13 2654
kJ va 3600 kJ. Dé nang nhiét do cua 1 gam nudc 1én 1°C cin cung cap nhiét luong 1a 4,16 J. Khéi luong gas
can dung dé dun s6i 1 lit nude (d = 1 gam/ml) tir 35°C - 100°C 1a
A. 5,90 gam B. 6,81 gam. C. 5,55 gam. D. 6,66 gam.

0,984 0,016 4,16

.2654+——-—.3600 |=1000. .
58 72 1000

HD: my. (100—35) - my, = 5,900..

Cau 13. Mot loai xang c6 chtra 4 ankan véi thanh phﬁn vé s6 mol nhu sau: 10% heptan, 50% octan, 30%
nonan va 10% decan. Néu mot xe may chay 100km tjay thu hét 2,0 kg loai xang noi trén thi lugng nhiét toa
ra moi truong 13 x kJ va thé tich khi cacbonic sinh ra & diéu kién tiéu chuan 1a y lit. Biét khi d6t chay hoan
toan 1,0 mol loai xing trén giai phong ra lwong nhiét 1a 5337,8 kJ va hiéu suat str dung nhiét cia xe may la
40% con lai giai phong ra méi trudng dudi dang nhiét. Gia tri ciia x va y lan luot 1a

A. 53556,5 va 6667,6. B. 53556.5 va 3146,5. C.3570,4 va 3482,2. D. 89260,9 va
3896,8

Céu 14. Mot loai khi thién nhién (X) c6 thanh tng phan phan trim vé thé tich nhu sau: 85,0% metan, 10,0%
etan, 2,0% nito, 3,0% khi cacbonic. Biét rﬁng: khi d6t chdy 1 mol metan, 1 mol etan thi lugng nhiét téa ra
tuong tmg 13 880,0 kJ va 1560,0 kJ, dé nang 1 ml nuéc 1én thém 1°C can 4.2 J. Gia thiét rang luong nhiét
toa ra clia qua trinh dot chay X dung dé 1am néng nudc vai higu suat hap thu nhiét khoang 80%. Thé tich khi
X (dktc) can dung dé dun néng 10,0 lit nude (khdi lwong riéng ciia nude 1g/ml) tir 20°C 1én 100°C gan nhét
v&i gia tri nao sau day?

A. 122,83 lit. B. 123,20 lit. C. 103,58 lit. D. 104.08 lit.

HD: nX =x 2> nCH, = 0,85x; nC,Hs =0,1x

Béo toan nang luong: (0,85x.880.10° + 0,1x.1560.10%).80% = 10.10%.4,2(100 — 20)

>x=4,646 >V =104,07 li

Cau 15. Mot loai etxdng c6 chira 4 ankan v6i thanh phan s6 mol nhu sau: heptan (10%), octan (50%), nonan
(30%) va decan (10%). Khi dung loai etxing ndy dé chay dong co 6t6 va motd can tron 1an hoi etxing va
khong khi theo ti 1¢ thé tich nhur thé nao dé phan ting chay xay ra vira hét?

A.1:13,1. B.1:65.5. C.1:393. D.1:524.
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HD: Liy 1 mol etxing, trong d6 c6 C-Hys (0,1), CsHis (0,5), CoHao (0,3) va CioHz, (0,1)

- ne =20,1.11+ 0,5.12,5 + 0,3.14 + 0,1.15,5 = 13,1 = Nuongkni = Sno = 65,5

— Ti 16 thé tich etxing : khong khi=1 : 65,5

Céu 16. So d6 san xuat etanol tir ngd ciia mot nha may nhu sau: Ngo (chira 40% tinh bot) — Glucozo —
Etanol. Etanol thu duoc tir qua trinh “ché bién” 4,05 tan nguyén liéu ngd theo so dd trén c6 thé pha V m?
xang sinh hoc E5 (chira 5% etanol vé thé tich). Biét etanol c6 khéi lwong riéng 13 0,8 g/ml. Gia sir cac phan
ing xay ra hoan toan. Gia tri ctia V gan nhat 1a

A.115. B. 23.0. C.57.5. D. 28,75.
HD: CH,00s —> C¢H 1,0 —> 2C,HsOH

162, i, 92

4,0540%...c..cciiiiiiiiiii. m

> mC,H;0H = 4,05.40%.92/162 = 0,92 tin > VC,H;OH = 0,92/0,8 = 1,15 m* > V xdng = 1,15/5% = 23 m;
Cau 17. Mot mau con X (thanh phan chinh 1a C,HsOH) ¢6 1an metanol (CH;OH). B4t chay 15 gam con X
téa ra nhiét lwong 437,85 kJ. Biét khi dét chdy 1 mol metanol toa ra nhiét lugng 1a 716 kJ, dot chay 1 mol
etanol toa ra nhiét luong 14 1370 kJ. Phan trim tap chit metanol trong X 1a

A. 8%. B. 6%. C. 10%. D. 4%.

HD: X chira C;HsOH (a) va CH;0H (b): mX = 46a + 32b =15

Béo toan nang lugng: 1370a + 716b = 437,85 > a=0,3; b= 10,0375 > %CH;0H = 32b/15 = 8%

Cau 18. Xang sinh hoc Es (chtra 5% etanol vé thé tich, con lai 1a xang, gia thiét chi 1a octan). Khi dugc dot
chdy hoan toan, 1 mol etanol toa ra lugng nhiét 1a 1365,0 kJ va 1 mol octan tda ra luong nhiét la 5928,7 kJ.
Trung binh, mot chiéc xe may di chuyén duoc 1km thi can mot nhiét lugng chuyén thanh cong co hoc c6 do
16n 14 211,8 kJ. Néu xe may d6 di st dung 4,5 lit xing Es & trén thi quing duong di chuyén duogc 13 bao
nhiéu km, biét hiéu sudt sir dung nhién li€u cua dong co 1a 25%; khéi luong riéng cua etanol 1a 0,8 g/ml, cua
octan 1a 0,7 g/ml.

A. 250 km. B. 180 km. C. 200 km. D. 190 km.

HD: nC,HsOH = 4500.5%.0,8/46 = 3,91304 mol, nCgH;s = 4500.95%.0,7/114 = 26,25 mol

Quang duong xe di dugc 1a x km. Bao toan nang luong: (1365.3,91304 + 5928,7.26,25).25% = 211,8x

2> x =190 km

Cau 19. Xang Es 1a mot loai xang sinh hoc, dugc tao thanh khi tron 5 thé tich C,HsOH (D =0,8 g/ml) v6i 95
thé tich xing truyén thong, gitp thay thé mot phan nhién lidu hoa thach dang ngay cang can kiét ciing nhu
giam thiéu 6 nhiém moi trudng. Khi dét chay hoan toan 1 lit xing Es thi han ché dugc a phan trim thé tich
khi CO, thai vao khong khi so voi dét chay hoan toan 1 lit xdng truyén théng & cung diéu kién nhiét do va
ap suat. Gia st xdng truyén thong chi chira hai ankan CsHjs va CoHy (ti 16 mol tuwong tng 4 : 3, D = 0,7
g/ml). Gia tri ctia a gin nhét véi gia tri nao sau day?

A. 1.46. B. 3,54. C.2,51. D. 1,53.
HD:
* Pt 1 1it Es: nC,HsOH = 1000.5%.0,8/46 = 0,8696; nCgH s = 4x; nCoHy = 3%

> 114.4x + 128.3x = 1000.95%.0,7 > x = 0,7917 = nCO, = 0,8696.2 + 8.4x + 9.3x = 48,4495

* PGt 1 1it xang truyén thong: nCO, = (8.4x + 9.3x).1000/950 = 49,1687

> a=(49,1687 — 48,4495)/49,1687 = 1,46%

Cau 20. Xang Es la mdt loai xang sinh hoc, dugc tao thanh khi trén 5 thé tich etanol (cén) v6i 95 thé tich
xang truyén thong, gitip thay thé mot phan nhién liéu hoa thach, phit hop vai xu thé phat trién chung trén thé
gidi va gop phan dam bao an ninh ning luong qudc gia. Mot loai xing Es co ti 1& s6 mol nhu sau: 5% etanol,
35% heptan, 60% octan. Khi duoc débt chédy hoan toan, 1 mol etanol sinh ra mgt luong nang luong 1a 1367kJ,
1 mol heptan sinh ra mdt luong nang lugng la 4825 kJ va 1 mol octan sinh ra mot lugng nang lugng la 5460
kJ, nang lugng giai phong ra c6 20% thai vao mdi trudong, cac phan ing xdy ra hoan toan. Mgt xe may chay
1 gid can mot niang lugng 1a 37688 kJ. Néu xe may chay vai toc do trung binh nhu trén thi thoi gian dé sir
dung hét 3 kg xing Es gan nhat véi gid tri ndo sau day?
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A. 2,55 gio. B. 2,82 gio. C. 3,55 gio. D. 3.05 gio.
HD: nC,HsOH = 0,05x; nC;H;s = 0,35x; nCgH;s = 0,6x
m xang = 46.0,05x + 100.0,35x + 114.0,6x = 3000 > x = 28,3822
C6 20% nang lugng thai vao mai truong nén co6 80% nang lugng sinh cong. Thoi gian xe may chay can binh
xdng 3 kg la y gio. Bdo toan ning luong:
80%(1367.0,05x + 4825.0,35x + 5460.0,6x) = 37688y > y = 3,03h
Cau 21. Xang Es 1a mdt loai xdng sinh hoc, dugc tao thanh khi tron 5 thé tich etanol (cén) v6i 95 thé tich
xang truyén thong, gitip thay thé mot phan nhién liéu hoa thach, phii hop v6i xu thé phat trién chung trén thé
gii va gop phan dam bao an ninh niang lugng qudc gia. Mot loai xing Es ¢6 ti 18 s6 mol nhu sau: 5% etanol,
35% heptan, 60% octan. Khi dugc dbt chdy hoan toan, 1 mol etanol sinh ra mot luong ning luong la
1367kJ; 1 mol heptan sinh ra mét luong nang lugng 1a 4825 kJ va 1 mol octan sinh ra mot lugng nang luong
l1a 5460 kJ, nang luong giai phong ra c6 20% thai vao moi truong, cac phan ing xay ra hoan toan. Mgt xe
may chay 1 gio can mot ning luong 13 37688 kJ. Néu xe mdy chay 3,5 gio véi toe do trung binh nhu trén thi
s6 kg xang Es can st dung gan nhit voi gia tri ndo sau day?
A. 3,15 kg. B. 3,79 kg. C.3.50 kg. D. 3,35 kg.
Céu 22. Pin nhién liéu duoc nghién ctru rong rdi nham thay thé ngudn nhién liéu hoa thach ngdy cang can
kiét. Trong pin nhién li¢u, dong dién dugc tao ra do phan tng oxi hoa nhién li€u (hidro, cacbon monooxit,
metanol, etanol, propan, ...) bing oxi khong khi. Trong pin propan — oxi, phan tng tong cong xay ra khi pin
hoat dong nhu sau:

CsH; (k) + 50, (k) + 60H (dd) - 3CO;* (dd) + 7H,0 (1)
O diéu kién chuan, khi dbt chdy hoan toan 1 mol propan theo phan tmg trén thi sinh ra mot lugng ning
luong 1a 2497,66 kJ. Mot bong dén LED cong suat 20W dugc thip sang bang pin nhién liéu propan — oxi.
Biét hiéu suat qué trinh oxi hoa propan 1a 80,0%; hi¢u Sut str dung nang lugng 1a 100% va trung binh cur 1
gi0 bong dén LED noi trén néu duoc thép sang lién tuc thi can tiéu thu hét mot lugng nang lugng béng 72,00
kJ. Thoi gian bong dén duoc thip sang lién tuc khi st dung 176 gam propan lam nhién liéu & didu kién
chuan 13
A. 111.0 gio. B. 138,7 gio. C. 55,5 gio. D. 69,4 gio.
HD: nC;H; = 4, thoi gian dén sang 1a x gio. Bao toan nang luong:
2497,66.4.80% = 72x —>x = 111 gio.
Cau 23. Nhiét luong toa ra khi dot chay 1,0 gam than 1a 23,0 kJ. Can phai dot m gam than dé lam néng
2070 gam H,O tir 20°C 1én 90°C. Biét d¢ lam néng 1,0 mol H,O thém 1,0°C can mdt nhiét lugng 1a 75,4 J
va hiéu suat st dung nhiét 13 75%. Gi4 tri cia m 1a
A. 32,35. B. 19,79. C.35.19. D. 26,39.
HD: nH,O = 115; m than = x gam
Bdo toan nang luong: 75%.23000x = 115.75,4.(90 — 20) > x = 35,19 gam
Cau 24. Ham luong cho phép cua luu huynh trong nhién liéu 13 0,3% vé khéi luong. Dé xac dinh ham luong
lwu huynh trong mot loai nhién liéu ngudi ta ldy 100,0 gam nhién lidu d6 va ddt chay hoan toan. Khi tao
thanh chi chita cacbon dioxit, luu huynh dioxit va hoi nuéc duoc dan vao nudc tao ra 500,0 ml dung dich.
Biét rang tit ca luu huynh dioxit d4 tan vao dung dich. Lay 10,0 ml dung dich nay cho tac dung v6i dung
dich KMnO, 5,00.10° mol/I thi thé tich dung dich KMnO, can dung 1a 12,5 ml. Phan tram khéi luong cua
luu huynh trong nhién li€u trén la
A. 0,25%. B. 0,50%. C. 0,20%. D. 0,40%.
HD: 5SO; + 2KMnO, + 2H,0 > K,SO, + 2MnSO, + 2H,SO,
nKMnO4 = 1/16000 - nSO; trong 10 ml = 2,5nKMnO, = 1/6400
- nS =nSO0O; trong 500 ml = 50/6400 - %S = 0,25%
Cau 25. Nhiét dung riéng cua H,O 1a 4,2 J/(g.°C) (C6 nghia 1a mudn lam cho 1 gam nudc ting 1°C thi can
cung cip mot nhiét lwong 1a 4,27). Khi ddt chdy hoan toan 1 mol metan (CH,) thi lugng nhiét toa ra 1a 890
kJ. Gia st co nhitng loai virus dang séng trong mot cc nude & 30°C va nhitng loai virus nay c6 thé ngung
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hoat dong hodc chét & nhiét ¢ 70°C. Vay dé dun 100 gam H,O trong cdc do tir 30°C 1én 70°C thi ta can
phai @t chay V lit khi metan ¢ diéu kién tiéu chuan, biét rang trong qua trinh ddt va dun néng thi nudc chi
hép thu dugc 75% lugng nhiét. Gid tri cia V gén nhat véi gia tri nao sau day?
A. 0,317. B. 0.564. C. 0,168. D. 0,014.
HD: nCH, = x, bao toan nang luong: 890000x.75% = 100.4,2(70 — 30)
> x=0,02517 mol > V = 0,564 lit
Cau 26. Hon hop khi X gém CsH., C,H4, CsHe, CH4va a mol H,. Pun néng X véi bot Ni mot thoi gian, thu
dugc hdn hop khi Y ¢6 ti khdi so voi He bang 5. D6t chay hoan toan Y, thu duoc 20,16 lit khi CO, (dktc) va
23,4 gam H,O. Néu suc hdn hop Y vao dung dich AgNO; trong NH; dur thi thu duge m gam két tia va hdn
hop khi Z. Khi Z phéan Gng vira da véi 300 ml dung dich Br; 0,5M. Gi4 tri cua m 1a

A. 14,40. B. 17,64. C. 12,00. D. 8,82.
Ciu 27. Cho 3 chét hitu co X, Y, Z (mach khong nhanh, chi chira C, H, O) déu c¢6 khdi lwong mol 1a 82
(trong d6 X va Y 1a dong phan cta nhau). Biét 1,0 mol X hoic Z tac dung vira du véi 3,0 mol AgNOs; trong
dung dich NHj3; 1,0 mol Y tac dung vira du véi 4,0 mol AgNOs trong dung dich NHa.
Cho cac nhan dinh sau vé X, Y, Z
(1) S6 lién két m trong X, Y va Z lan lugt 14 4, 4 va 3.
(2) S6 nhom chire -CHO trong X, Y va Z lan lugt 1 1,2 va 1.
(3) Phén tram khdi luong ciia hidro trong X 13 7,32% va trong Z 13 2,44%.
(4) Phan tréim khoi lugng oxi trong X 13 39,02% va trong Z 1 19,51%.
() Trong phan tmg tring bac, 1 mol X tao ra t6i da 2 mol Ag.

C6 bao nhiéu nhan dinh dang?

Al B.3. C.2. D. 4.

Cau 28. Mot binh gas (khi hoa 16ng) sir dung trong ho gia dinh X chira 12 kg hdn hop propane va butane véi
ti 16 mol 1 : 2. Khi d6t chay hoan toan, 1 mol propane toa ra lugng nhiét 1a 2220 kJ va 1 mol butane toa ra
lugng nhié¢t 1a 2850 kJ. Trung binh, lugng nhiét ti€u thu tur dbt khi gas cua ho gia dinh X 1a 11 000 kJ/ngay
va hiéu sudt sir dung nhiét 1a 80%.
(a) Tinh tong luong nhiét toa ra khi ddt chay hoan toan 12 kg gas trén.
(b) Tinh s6 ngay ho gia dinh X st dung hét binh gas trén.

Hwéng din gidi
(a) Goi s6 mol CsHs va s6 mol C4H) 13 2a, ta co: 44a + 58.2a=12.1000 = a = 75 mol
Nhiét téa ta khi dot chay 12 kg gas trén 1a Q = 75.2220 + 150.2850 = 594000 (kJ)
(b) Vi H =80% = nhiét st dung thyc té 1a 594000.80% = 475200 kJ

475200 <43

S6 ngay sir dung hét binh gas = 11000 (ngay
Cau 29. Gas, nhién liéu phd bién hién nay c6 thanh phan chinh 1a propane va butane. Nhiét lwong gidi
phong khi d6t chay hoan toan 1 kg mot loai gas 1a khoang 50 400 kJ.
(a) Biét dé 1am nong 1 kg nude 1én 1 d6 thi cAn cung cap nhiét luong 1a 4 200 J. Bé dun s6i 30 kg nudc tir
nhiét d6 20°C can cung cip bao nhiéu kJ nhiét?
A. 2520 kJ. B. 5040 kJ. C. 10080 kJ. D. 6048 kJ.
(b) Can dbt chay hoan toan bao nhiéu kg gas dé cung cap du nhiét luong trén, biét hiéu suat hap thu nhiét dat
80%?
A. 0,02 kg. B. 0.25 kg. C. 0,16 kg. D. 0,40 kg.

Hwéng din gidi

(a) Dé dun s6i 30 kg nude tir nhiét do 20 °C | nhiét lugng cAn cung cép la:
_ 4200x30%(100-20) _ oo
1000 kJ = Pap an C.
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_ 10080 100 _

m=——x—=
(b) S6 kg gas can dot chay dé cung cap du nhiét luong trén 1a 50400 80 ’ kg = Pap an B.
Cau 30. Khi d6t chay 1 mol propane toa ra lwong nhiét 1a 2 220 kJ. Pé dun néng 1 gam nudc ting thém 1
°C can cung cp nhiét luong 1a 4,2 J. Tinh khéi luong propane can dung dé dun 1L nudc tir 25 °C 1én 100
°C. Cho biét 75% nhiét lugng toa ra khi dbt chay propane ding dé nang nhiét do ctia nude. Khdi luong riéng
cuanuodc la 1 g/mL.

Hudéng dan giai

Nhiét luong can cung cap trén li thuyét ¢é dun nong 1 L nudce hay 1 000 gam nude tir 25 °C 1én 100 °C 1a: Q
=1000x (100 - 25) x 4,2 =315 000 (J) =315 (kJ).

44%x31
44x315 _ 6,24(g)

z (s CHgLT —
Khoi lugng propane trén 1i thuyét can la: 2220

: .+ ., Mepr :w =8,32(g)
Khoi lugng propane thyc t€ can lay: 75
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