CHUYEN PE 60: DAN XUAT HALOGEN - ALCOHOL - PHENOL
NGUYEN THANH NGA - THANH HOA
DAN XUAT HALOGEN
PHAN A: LI THUYET

| 1) Khéi ni¢m: Khi thay thé nguyén tir hydrogen ctia phan tit hydrocarbon bang nguyén tir halogen ta duoc dan xu

halogen ctia hydrocarbon (goi tit 1a din xuat halogen).

* R 1a goc hydrocarbon
Céng thic téng quat RX;, « X1aF, ClL Br, I
¢ nla s6 nguyén tix C

Vi du: CH;Cl, CH,Cl,, CH, = CHCI; C¢H;Cl,...

2) Phan loai

- Theo mach C:

+ Dan xuét halogen no: Vi du: CH;Cl; CH;Br; CHsF; CH;Br; CH,-Cl-CH.Cl; CCls,...
+ Dan xuit halogen khong no: Vi du: CF,=CF,, CH,=CH-CI, CH=C-CH,(C, ...
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: - Theo bic cuaa carbon: bic cua dan xuét halogen 1a bac ctia nguyén tir C lién két tryc ti€p v6i nguyén tir halogen.
| + Dan xuat halogen bac I: Vi du: CH;CH,Cl; CH;-CH,-CH,-Br
: + Dan xuat halogen bac II: Vi du: CH;CHCICHs.
| + Dan xuat halogen béc III: Vi du: (CH;)C-Br.

: 3) bong phan, danh phap

: a) Pong phan: Dan xuat halogen c6 dong phan mach carbon va dong phén vi tri nhém chirc.
| b) Danh phap

: - Tén thong thwong:

| CHCI; (chloroform); CHBr3(bromoform); CHI; (iodoform); CCly (carbon tetrachloride).
: - Tén goc-chirc = Tén goc hydrocarbon + halide
| +Tén goc hydrocarbon:
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CH; CH;-CH,- CH(;?{Z_ CH,=CH- CH=C- H-”’%]f oy AH -
methyl ethyl ’ vinyl acetylene | . I ,,J
propyl = T
-CH,-: methylene | -CH,-CH,-: ethylene CH,=CH-CH, allyl phenyl benzyl
+ Tén halide:
| -F: fluoride | -Cl: chloride | -Br: bromide | I: Idodide |
CH,8r
ethyl chloride vinyl chloride
phenyliod de benzylbromide
- Tén thay thé:

S6 chi vi tri nhém thé - Tén nhém thé halogeno § Tén hydrocarbon



| |
| |
| |
| - |
| ‘o-3-methyloutane 3-fluorobut-1-ene I
l 4) Tinh chat vt li o ’ ’ l )
| - O diéu kién thuong cac dan xuat monohalogen c6 phan tir khoi nho nhu CH;Cl, CH;Br, C,H;sCl la chat khi. Cac da
l xudt halogen ¢ phén ttr khdi 16n hon thuong ¢ thé 16ng (nhw CHsI, CH,Cl,, CHCls, CCl,, CsH;sBr (phenyl bror{qide, (
| HsCH,Cl (benzen chloride),...
| 5) Tinh chét héa hoc
: a) Phan &ng thé nguyén tir halogen bing nhém OH
| RX + NaOH %¥® ROH + NaX (thity phan din xudt halogen)
| (X 1a F, Cl, Br, I lién két véi nguyén tir C no)
: Vi du: CH;CH,Br + NaOH %%® CH,CH,OH + NaBr
I b) Phan trng tach hidro halogenua (HX)
ETRF L A s He
: Vi du: H-CH,-CH,-Cl CRCRER AR CH.=CH, + HCl
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(HCI tao ra c6 phan tng v6i dung dich NaOH: HC1 + NaOH 723® NaCl + H,0)
- PTTQ: (d6i v6i dan xuat halogen no, don chirc, mach hé)

37,643
ol X + KOH 77478 b kX 4 10 |
- Quy tic tiach Zaitsev (Zai-xep): Khi tach HX khéi dan xudt halogen, nguyén tir halogen X wu tién tach ciing nguyén t
hydrogen ¢ carbon bén canh bdc cao hon (la san phdam chinh). |

— CH ;=CH —CH;—CH3(SPP) |

V¥dé: CHy—CH—CH—CH [ RO ethano but-1-en 1 9%) |
U o L cHo—CH=CH—CH(5P0) |

but-2-2né8 1%) :

|

PHAN B: BAI TAP
Cau 1: Viét cong thirc ciu tao cac dan xuét halogen c6 tén goi sau day:
a) 2-bromopropan; b) chloroethane;
¢) 2-bromo-3-methylpentane; d) 2-chloro-2-methylbutane.
Huwéng din gidi:
a) CH;CH(Br)CHj3 b) CH;-CH,CI
H-:
¢)HyC——CH—CH—CH,—CH; d)H,C—C——CH,—CH,
Br CH, Cl
Céu 2:a) Cac nha hoa hoc di tim ra mot s6 dan xuét halogen khong chia chlorine nhu: CF3CI:I2F,
CF;CH,CF,CHs,. dang dugc st dung trong cong nghi¢p nhiét lanh, vi sy phan huy cac hop chat nay nhanh chong

sau khi phat tin vao khong khi nén anh hudng rat it dén ting ozone hay su 4m 1én toan cau thap. Goi tén theo
danh phap thay thé 2 hop chét do.



b) V& cong thirc ciu tao ciia hop chét co tén: 4-chloro-3,4-dimethylpent-2-ene.
¢) Viét ddng phan va goi tén cac dan xuat halogen bac I ctia hop chét co cong thirc C,HoBr.
Huéng din gidi:

a) CF;CH,F: 1,1,1,2-tetrafluoroethane; CF;CH,CF,CHs. 1,1,1,3,3-pentafluorobutane

) d-chloro-3.4-cimethylpent-2-enmy ;utjlui%=c—|-~|:—|;
Cl CH -
c) CHy;—CH,—CH,—CH-—Er GHa'—'IZ]ZH—'CH,_‘—'E!-r
| -bromobutane CH
3

|-bromo-2-methylpropane

Cau 3: Viét cac dong phan cau tao ctia dan xuét halogen c6 cong thirc phan tir C4HoCl va goi tén theo danh phap
thay thé.
Huéng din gidi:

CH,—-CH,-CH,—CH, - "
CH3;—CHCI—CH;—CH; 2<chlorobutane ' - R |-chlorobutane

Cl
Cl
] Hy;C—CH—CH,—Cl 1-chloro-2-methylpropa
CH;—C—CH; 2-chloro-2-methylpropar
i CH;

Céu 4: Viét cong thic cau téo va goi tén thay thé ctia cac hop chit c6 cing cong thirc phan tir 1a CsH;,Cl.
Huéng din gidi:

CH,CI-CH,-CH,-CH,-CHj3: 1-chloropentane; CH;-CHCI-CH,-CH,-CHj3: 2-chloropentane

CH;-CH,-CHCI-CH,-CHj3: 3-chloropentane;

CH,CI-CH(CH3;)-CH,-CHj3: 1-chloro-2-methylbutane

CH;-CCI(CH3;)-CH,-CHj3: 2-chloro-2-methylbutane

CH;-CH(CHj5)-CCI1-CHs: 2-chloro-3-methylbutane

CH;-CH(CHj;)-CH,-CH,CIl: 1-chloro-3-methylbutane

CH;-(CH;3)C(CH3)-CH,CI: 1-chloro-2,2-dimethylpropane.

CAu 5: Cho cac chat co cong thirc: CH;F, CH;Cl, CH;3Br, CHsl va nhiét do séi cuia ching (khong theo thtr tu) 1a
42°C,4°C,-24°C,-78C, Hay du doan nhiét do soi tuong ing véi mdi chét trén. Giai thich.

Huéng din giai:

Nhiét d¢ séi (°C) -78,4 °C -24,2 °C 3,6 °C 42,4 °C

DAn xuét halogen CHsF CH;Cl CH;Br CH;l

Theo chiéu ting nguyén tir khdi cta halogen, tuong tic van der waals ting

— nhiét do soi tang dan.



Cau 6: Viét phuong trinh hoa hoc cta phan tmg xay ra khi dun cac hop chét sau v6i dung dich sodium hydroxide:
CH3C1, CH3CHC1CH3, CsHsCHzBI‘ va CH2=CHCH2C1
Huwéng din gidi:
CH;Cl + NaOH %¥® CH,OH + NaCl
CH;CHCICH; + NaOH %%® CH;-CH(OH)-CH; + NaCl
CoHsCH,Br + NaOH %¥® CH;CH,OH + NaBr

CH,=CHCH,C! + NaOH %%® CH,=CHCH,OH + NaCl.
Céu 7: Viét phuong trinh hoa hoc xay ra khi dun noéng 2-chloropropane (CH;CHCICH;) v6i sodium hydroxide
trong ethanol.

Huéng din gidi:

RN NaOH, C,H;0H t°
CH;—CH—CH; = = (CH,=CH—CH,; + HCI

Cl

Céu 8: PVC hay poly (vinyl chloride) 13 mét trong nhitng polymer duoc tng dung nhiéu trong doi séng va san
xuat. Hoan thanh so d6 phan tng tong hop PVC duéi day.
CH, 3;’4‘?%':’3?4@' A 3;’4?5‘}3@ B .34 /4@ PVC
Huéng din giai:

(1) 2CH. % 7%® CH, + 3H,

@) 2CH2 CH + HCI3:3 CH,=CHCI

3) nCH, =CHCI®4%®- (CH,- CHCI), -

Céu 9: Cho so d6 phan tng sau:

CH =CH. HZ| ) MaoH, t-

\Hc—-C—| CHOH

ol

(na}

a) Viét cac phuong trinh hoa hoc dé hoan thanh so d6 phan tng trén.
b) Néu thay ethylene bang but-1-ene thi san pham chinh thu dugc & cac phan tng trén s& nhu thé nao?
Huwéng din gidi:
8l CH ;=CH, 4+ HC| —— CH 3-CH,C
CH 3CHCl + NaOH — = CH;-CH.OH + NaCl

CH3-CH-Cl + NaOH NaOH, CHOH o CH,=CH, + NaCl + H,0

b)CH,=CH- CH,- CH,+HCI%3¥ CH.- CHCl- CH,- CH,
CH,- CHCI- CH,- CH, +NaOH %3 CH,- CH(OH)- CH,- CH,
CH,- CHCI- CH,- CH., %¥¥%31%%,@ CH.- CH=CH- CH,



Cau 10: Pun néng 13,875 gam mdt ankyl chlororide Y v6i dung dich NaOH, tach bo 16p hitu co, axit hoa phan
con lai bang dung dich HNOs, nhé tiép vao dd AgNO; thay tao thanh 21,525 gam két tia. CTPT cua Y 1a?

Huéng din giai:
Goi CTPT cua ankyl chloride Y 1a C,Hzn+:Cl

PTHH: C,Hy,+;Cl + NaOH %*® C,H,,.,OH + NaCl

NaCl + AgNO; 23 AgCl | + NaNO;

=A3D 4 15mei@n

Agll 143 5 ankyldhlororide :DJ Eml

M =13,875/ 0,15=925® n=4® CTPT dia Y lp: C,H,ClL

ankyldhlororide

Cau 11: Bun néng 27,40 gam CH;CHBrCH,CHj3 v6i KOH du trong C,HsOH, sau khi phan ting xady ra hoan toan

thu dugce hdn hop khi X gdm hai alkene cau tao trong d6 san pham chinh chiém 80%, san pham phu chiém 20%.

Biét cac phan g xay ra vé6i hiéu suat phan tng 14 100%. D6t chay hoan toan X thu dugc bao nhiéu lit CO, (dkc)?
Huwéng din gidi:

Khi dun néng CH;CHBrCH,CH; véi KOH du trong C,HsOH thi thu dugc hai san pham hitu co 14 but-1-ene va but-
2-ene.

C.H; + 60, %@ 4CO0, + 4H,0
Theo cac phuong trinh phan tng va gia thiét ta thay:
Neo, =4Nc . = 8Ny oo o, = 4.% = 40,2=0,8mol ® V,, =17,832lit

— Pap an C.

Céu 12: Da nhan tao (PVC) dugc diéu ché tir khi thién nhién theo so dd:
CH4 —— C,H, — CH,=CH-CI —— ('CHz'CHCl')n.

Néu hiéu suit ciia toan bo qua trinh diéu ché 1a 20%, mudn diéu ché dugc 1 tan PVC thi thé tich khi thién nhién
(chtra 80% metan) ¢ diéu kién tiéu can dung 1a bao nhiéu?

Hudéng din giai:

2CH, %% C,H,%3¥® CH, =CH - Cl %3®(- CH,- CHCI- ).

2.16 &2.5
20 . _
x.ﬁ AE, 1tk
. =2.16».1tEn 100 _2,56.10°

B x 0,16.10° mol

. =2,56tEh ®@ n., =
62,5 20 CH.
_ 100

‘B 1II|l|IIIh:l'u‘r'l:l'i"n nhi®n ~ 80 .

16
0,16.10°.24, 79= 4,958.10° 't = 4958.10° 't = 4958 m°>



ALCOHOL
PHAN A: Li THUYET
I. KHAI NIEM, DANH PHAP
1) Khai niém
- Alcohol 12 nhirng hop chét hitu co trong phan tir chira nhém hydroxy (-OH) lién két v6i nguyén tir carbon no.

nguyén tur carbon no (\ | ~—>nhom chuc hydroxy

—(IZ—OH

2) Phan loai

a) Alcohol no, don chtrc, mach hé: C,HonifOH (n>1).

Trong phan tir ¢4 mot nhém -OH lién két véi gbe alkyl.

Vi du: CH3-OH (methanol); CH3-CH,-OH (ethanol)

b) Alcohol khong no, ¢6 1 lién két doi, don chirc, mach hd: CoHan OH (n > 2).
Vi du: CH,=CH-CH,OH: allyl alcohol

c¢) Alcohol thom, don chuc:

S —~CH 7~0H
I'1'I.~|'.':|.: | ::l M &5
#

d) Alcohol da chirc (polyalcohol): chira 2 hay nhiéu nhém -OH.

K]
L
i'||
I
-

(]

Vi du: HO-CH»-CH,-OH: ethylene alcohol; HO-CH,-CH(OH)-CH,OH: glycerol
3) Bac cuia alcohol

La bac ctia nguyén tir carbon (C) lién két v6i nhom hydroxy (-OH).

Vi du: CH;—CH,—CH,—CH,OH: alcohol bac I;

CH;—CH,—CH(CHs3) —OH: alcohol bac II; CHs—C(CHs3),—OH: alcohol bac III

4) Danh phap

a) Danh phap thay thé

- Chon mach chinh va danh s6 C

+ Chon mach C dai nhét, nhiéu nhanh nhét, chuta lién két boi (néu co).

+ Panh sb uu tién tir phia gan: -OH > lién két boi > nhanh.

+ Néu nhém -OH chi ¢6 mét vi tri duy nhat thi khéng can s6 chi vi tri nhom -OH.

 Tén thay thé cua monoalcohol

Tén hydrocarbon (bo e 6 cudi) g so chi vi tri - OH

Vi du: CH;s-CH,-CH,-CH,-OH: butan-1-ol; CH;-CH,-CH(OH)-CHj3: butan-2-ol
CH;-CH(CHj3)-CH,-CH,-OH: 3-methylbutan-1-ol



e Tén thay thé cua polyalcohol

Tén hydrocarbon g sé chivi tri - OH g d0 boi -OH (di, tri,...)

Vi du: HO-CH,-CH»-OH: ethane-1,2-diol; HO-CH,-CH(OH)-CH,OH: propane-1,2,3-triol
b) Tén thuwong

CH;-OH: methyl alcohol

CH;-CH(CHj5)-OH: isopropyl alcohol

C,Hs-OH: ethyl alcohol

HO-CH,-CH,-OH: ethylene glycol

CH;CH,CH,OH: propyl alcohol

HO-CH,-CH(OH)-CH,OH: glycerol

II. PAC PIEM CAU TAO

Trong phan tir alcohol, cac lién két O-H va C-O déu phan cuc vé phia nguyén tir oxygene (do O c6 d6 am dién 16n
— Trong cac phan tng hoéa hoc, alcohol thuong bi phan cat ¢ lién két O-H hoac C-O.

a) b)
Hinh 5.1. M6 hinh phan tit methanol (a) va ethanol (b)

I11. TINH CHAT VAT Li

- O diéu kién thudng, cac alcohol no, don chire tir C, dén C, & trang thai 10ng, cac alcohol tir C5 trd 1én ¢ trang thai
ran

- Ethylene glycol, glycerol 1a chét 1ong sanh, ning hon nudc va c6 vi ngot.

- Alcohol c6 nhiét do s6i cao hon cac hydrocarbon, ddn xuét halogene c6 phan tir khdi trong dwong (do c6 lién két
hydrogen lién phén tir)

- Alcohol ¢6 khéi luong phén tir nho, tan tt trong nude, do tan giam khi khdi lugng phan tir ting (do c6 lién két
hydrogen vé1 nudce).

IV. TINH CHAT HOA HQC
1) Phan tng thé nguyén tir H ciia nhém -OH

Alcohol phan ung véi cac kim loai manh nhu sodium, potassium giai phong khi hydrogen:

2R-OH +2Na — — 2RONa + H,; R(OH), + aNa ¥2%® R(ONa), + 0,5aH.,.

2CH.OH + 2Na 3,3 2C,H.ONa + H,; HO-CH,CH_OH + 2Na¥.3® NaOCH,CH,ONa + H,
ethyl alcohol sodium ethylate ethylene glycol sodumethylene glycolate

2) Phan ung tao alkene

- Xac tac: bot AlLOs; nung nong hodc dun alcohol véi H.SO4 dac, HsPO, dac



xUc tac, t°

| | \ /
- Ban chat phan tng: —CII—(i:— _— /C=C\ + H—OH
H OH

H,50,, 170°C

Vi dl,l 1: CHsOH — - — C,Hs+ H,O
- Phéan {mg tach nudc ciia alcohol tao alkene uu tién theo quy tic Zaitsev:

- Trong phan ing tach nudce cua alcohol, nhém -OH bi tach vu tién cung vai nguyén tir hydrogene ¢ carbon bén canh
¢0 bac cao hon.

e C-—| C—| C3—| C—| 170°C, H 50, :=$:—"'“ CH- =|:—||:—|le':“
e R SRR N
o b—= CH,- CH =CH - CH 5 (5FC)
but- 2- ene(80%)
3n
3) Phan @ng chay cia alcohol: C,Ha,.OH + 2 O, = — nCO; + (n+1)H,O
V. PIEU CHE
C.H, +H,0-"Fersixr . Cc H OH

1) Hydrate hoa alkene (alkene cng nudéc):
Phuong phap nay duoc sir dung phd bién trong cong nghiép dé diéu ché ethanol:
CH, =CH, + H,0 — %7+*, CH, - CH,OH

2) Pi¢u ché ethanol bang phwong phap sinh héa
Khi 1én mén tinh bot, enezyme s& phan giai tinh bot thanh glucose, sau d6 glucose s& chuyén héa thanh ethanol:
(CeHyOs), - E.—;:i_’ CsHL0; - EL?:_E_’ C,H.OH

tinh bét ducose ethencl
(1) (CeH1¢Os)y + nHO = == nCeHpyOg; (2) CsH106 — = = 2C,H;OH + 2CO,
3) Piéu ché glycerol
Trong cong nghiép, glycerol duoc tong hop tir propylene theo so do sau:

C +Cl5 H0 3

+ aOH
CH =CH=CH 3 ————=—= CH=CH=CH, CHo=CH = CH; — CH =CH=GH;
450C C & oH bH OH OH

PHAN B: CAC DANG BAI TAP
DANG 1: ALCOHOL TAC DUNG VOI Na

2R-OH +2Na — — 2RONa + H2; R(OH)a + aNa 727® R(ONa)a + 0,5aH2.
Céu 1: Cho m gam methyl alcohol vao K du thay thoat ra 2,479 lit khi (dkc). Gia trj ciia m 1a
A. 64. B. 3,2 C. 6,6. D.5.8.

Hwéng din gidi:



2,419

Ny, =577 =01 Mol
2CH,OH +2K — — 2CH,0K +H, (q)
Molp: 02 ~ 01

-~ m=20,2=[64 g

Cau 2: Cho 0,1 mol alcohol X phan tng hét v6i Na du thu duge 2,479 lit khi H2 (dkc). S6 nhom chirc —~OH ctia

alcohol X 1a
A. 3. B. 1. C. 4. D. 2.
Hwéng din giai:
2,479
Ny _ﬂ =0,1mol— n_,, =2n, =20,1=0,2
N, _02
— S2nham-OH=—2%_ _ﬂ =2 — Alwhol &G 2nhém -OH

nal::r:d !

Cau 3: Cho 3 gam alcohol don chirc X tac dung hét v6i sodium tao ra 0,61975 lit khi H2 (dkc). Cong thirc ciia X

la
A. C2H50H. B. C3H70H. C. C3H50H. D. CH30H.
Huéng din giai:
0,61975
n, =— =0,025 mol
" 2479
2ROH + 2K — — 2CH, 0K +H,, (q)
Molp : 005 - 005

~ M, =R+17=_>_=60— R=43(C,H,) Alcohol IuC_H OH

Cau 4:Cho 4,6 gam mot alcohol no, don chttc, mach h¢ X tac dung véi lugng du Na, sau phan tng thu dugc
1,2395 it khi H2 (¢ dkc). Cong thirc phan tur cta alcohol X 1a

A.C2H60. B.CH4O0. C.C3H80. D.C4HI00.

Hwéng din gidi:

1,035
=125 5,55 mol
Mg
2ROH +2Na— — 2RONa+H, (g)
Molp: 01 - 00

- Mg, :R+1?:3’?:£16—: R =29 (C,H,)~ Alchol InC,H.OH

&

Cau 5:Cho 2,84 gam hdn hop gom hai alcohol don chire X, Y tic dung vira dii v6i Na. Sau phan mg thu duoc
4,6 gam chit ran va bao nhiéu V lit H2 (¢ dkc). Gia tri ciia V 1a

A.0,9916.  B.1,2395. C. 1,9832. D. 2,479.

Hwéng din gidi:



2ROH +2Na— — 2CH,ONa+H, (g)
Mol p : X— X 0,5x
— B, 2,84+ 23x =4,6+ 20,5x— 0,5x =0,04— V =24,79.0,04 =[0,9916 L

Cau 6:Cho 15,4g X gdm ethanol va ethanediol phan ting vira di v6i Na thy thoat ra 4,958 lit H2 dkc va m gam
mudi. Gia tri cua m la
A.222g. B. 24 ,4¢g. C. 15,2g. D.24,2g.
Huéng din giai:
4,958
=2n =2 :':}_I i
Ha 24,79

— L, 15,4+ 23.0,4=m+ 2.0,2— m=[24,2 gam

Céu 7:Cho 10,1 gam hdn hop X goém 2 alcohol dong dang lién tiép phan tng véi Na du thu duoc 3,09875 it H2
(dkc). Vay cong thire ctia 2 alcohol trong hon hop X 1a

n,

N3

A. CH30H va C2H50H. B. C2H50H va C3H70H.
C. C3H70H va C4H90H. D. C4H90OH va C5H110H.
Huéng din giai:
Neoy =2.Ny, =0, 25mol — M =40,4=M_, o, =14n+13
n=16— 1<1,6<2— Hai alcohol kOtifp IuCH ;OH vuC H.OH
Céu 8: Cho 1,52 gam hdn hop hai alcohol don chtrc 1a dong ding ké tiép nhau tac dung v6i Na vira di1, sau phan
mg thu duogc 2,18 gam chét ran. Cong thic phén tir cta hai alcohol 13
A. CH30H va C2H50H. B. C2H50H va C3H70H.
C. C3H50H va C4H70H. D. C3H70H va C4H90H.
Huéng dan giai:

2ROH +2Na— — 2RONa+H, (g)
Mol p : X— X 0,5x

— BKL, 1,52+ 23x =2,18+ 2.0, 5%x— x =0, 03

— R+17 :%—: R=33,67— 29(C,H, <33,6/(R)<43(C,H,)

— Hai alool kOtidp IuC,H.OH vuC,H,OH - § p .nB

Céu 9:Cho 15,6 gam hdn hop hai alcohol don chtc, ké tiép nhau trong diy dong dang tic dung hét voi 9,2 gam
Na, thu dugc 24,5 gam chét rin. Hai alcohol d6 1a

A. C3H50H va C4H70H. B. C3H70H va C4H90OH.

C. C2H50H va C3H70H. D. CH30H va C2H50H

Hwéng din giai:



2ROH +2Na— — 2RONa+H, (g)
Mol p : X—= X 0,5x

— 8L 15,6 +9,2=24,5+ 2.0,5x— x=0,3
- Re17=22 20(CH;<35(R)<4CH,)

— Hai dool kOtip IuC,H.,OH vuC,H,OH— § p .nB

Céu 10: Cho 16,6 gam hdn hop ethyl alcohol va propyl alcohol tac dung hét voi Na thi thu duogc 3,7185 lit khi
H2 (dkc). Thanh phan % khdi lugng ethyl alcohol trong hdn hop 14

A.27,7%. B.723%. C.13,85%. D.86,15%.

Huwéng din giai:

1ﬁﬁgw{czH5DH x| 45“503’3:?%; x=0,1
(C,H,OH :y =2. %7 =0,2
46.0,1

_’%rnc_.mu—l 166 100%= ”
DANG 2. PHAN UNG TACH NUGC
Phwong phap gidi:

1) Phan ung tach nudc alcohol X ¢ 1700C

17e°'C X _M
Eicd'lﬁl}{———— dkereY + HLO—- M, =M, —ad?_M—}l—a M,-M, =18

+ Ancol b& @i xeng, ca tH 3 nguyantd Ctré I2n, t chn i c thep quy 6 Zaitsev
(-OH t.chvi i H dia C b2n ctnh bEc cao h—n I sth phEm chih)

2) Phan g tach nudce alcohol X & 1400C

2X — IC_, dher Y + H,0— M, <M, —adé m—-:l—a 2M, - M, =18

AS0, &
¥

+ Taca: | I— _Zn ED’ — e m M, ohg = Mg rnHzD
Cau 1: bun néng mot alcohol don chue X voi dd H2SO4 dac duoc chit hiru co Y, dX/Y = 1,6428. Cong thuc cua
Xla
A.C4H8O. B.C3H80. C.C2H60. D.CH4O0.
Huéng dan gidi:

dE:LBéD_B—: %:116428—: M,>M,— Phfhengt.chn ictoakene
h
x =L6428M, ‘M, =46 (CH.0)

. CTPT cfiaX IuC.H,0
M M, =18  |M,=28 H-2s

CAu 2:Khi dun alcohol X don chitrc véi H2SO04 dic thi duge chét hitu co Y ¢6 dY/X =0,7. Cong thuc cua A la
A.C3H80. B.C3H60. C.C2H60. D.C4H100.



Huéng dan giai:
Y M, -
dizﬂ,?—: M—x:{}J?—: 0o,/M,=M,—-M,>M, - Phinengt,chn i cttoakene
0,7M, =M, ‘M, =60 (C,H,0)

. CTPT diaX InCH,0
M,-M, =18 |M, =& Man -5

d E =1,4375

Cau 3: Dun nong alcohol don chure A voi1 H2SO4 dic duoc chithitucoB, A (H=100%). Cong thirc
cuaAla

A.C2H50H. B.C3H70H. C.CH3OH. D.C4H90H.

Huéng dan giai:

Me

M,
1,4375M, =M, (M, =32(CH ,0)
M, -M =18 [M, =46

dgqua?E_: =1,4375— 1,4375M, =M, — M, <M, — Phinengt,chn i ctioether

— CTCT dia A IuCH,OH

gy 1

Ciau 4: Tach nudc hoan toan 1 alcohol X thu duge 1 chét hitu co Y ¢6 X 23 Vay cong thuc cua X 1a
A. CH4O0. B. C2H60. C.C3H80. D.C4HI100.
Hudéng dan giai:

Y_1u M, _1 B B ~ —
df_ﬁ M, 3 14M, =23M, = M, >M, — Phinengt,chn i ct*oakene
(14M, - M, =0 (M, =46

S S ~ XIuCH,0
M,-M, =18 M, =28 "2

Ciu 5: Cho 2 alcohol A, B véi MB = 2MA - 4. Tach nudc hon hop 2 alcohol nay, ngoai cac ether chi thu duoc 1
alkene. X4c dinh cong thirc cAu tao cia A, B

A. CH30H va C2H50H. B. C2H50H va C3H70H.

C. C2H50H va C4H90H. D. CH30H va C3H70H.

Huéng dan giai:

- Khi tach nuéc tir hon hop nay ngoai cac ether chi thu duoc 1 alkene — Co6 hai kha ning
+ Trong 2 alcohol phéai c6 CH30H (alcohol khong tach nudc tao alkene)

+ Hai alcohol 1a alcohol dong phan tach nudc cho ra cuing alkene — Loai (do MA # MB)
— Pap an A hoac D

- Thir véi diéu kién Mg = 2MA — 4 — Péap an D.

Cau 6: Tach nudc hoan toan 27,2 gam hdn hop 2 alcohol thu dwoc 18,2 gam hdn hop 2 alkene lién tiép. Vay
cong thirc cua 2 alcohol do 1a

A. CH30H va C2H50H. B. C2H50H va C3H70H.
C. C3H70H va C4H90OH. D. C4H90OH va C5H110H.



Huéng dan giai:

C.H, ,OH ==X CH_+H,0

Zn+l
X — X X
_EK_, 27,2=18,2+18x— x =0,5— 14n = 1-?’52_’ n=2,6

— Hai dcohol kOtiQy C,H_.OH vuC.H,OH

Céu 7:Pem khir nude 15,48 gam hdn hop 2 alcohol no don chirc ké tiép nhau trong diy dong dang bang H2SO4
dic, & 170°C, thu dugce hon hop hai alkene va 5,4 gam nudc. Cong thic 2 alcohol 1a

A. CH30H va C2H50H. B. C3H70H va C4H90OH.

C. C2H50H va C3H70H. D. C4H90OH va C5H110H.

Hudng dan giai:

- bt cong thirc 2 alcohol 1a CH,.,OH (Do tach nudce sinh alkene nén alcohol 1a no don chirc)
CH_ OH—CH_-+H0O
15,48
n =n,, =0,3mol = M =—— =510
L :H::t':]l:l H.O ¥ L :I:I::+_'=]I:I |:|__ 3 ’

— . . [C.H,0H

—n =2,4— Hail alcohol la { ~ =~
| C,H,OH

Céu 8: Tach nudc hdn hop gdm ethyl alcohol va alcohol Y chi tao ra 2 alkene. D6t chay cting s6 mol mdi alcohol
thi lwong nudc sinh ra tir alcohol ndy bang 5/3 1an lugng nudc sinh ra tir alcohol kia. Cong thirc cdu tao ciaY 1a

A. CH3-CH2-CH2-OH. B. CH3-CH(OH)-CH3,
C. CH3-CH2-CH2-CH2-OH. D. CH3-CH2-CH(OH)-CH3.

Huéng dan giai:

C,H,0H +0, — — 2C0,+ 34,0~ §ét 1mol C,H.OH tora3mol H,0
C.H, .OH +%”Dz £ nCO,+(n+1)H.,0

— §et1lmol C H, ,OH tora(n+l) mol H,0

. ﬂ;lzg_, n=4— Alcohd X InC,H,0H — Lot A, B
C,H.OH

T.chn ichenhip |2 52" cato 2alk

cchn ichgnhip C.H.OH 0 ene

— CTCT dia X IuCHCH,CH,CH.OH

Cau 9:Dun néng hdn hop gdm hai alcohol don chirc, mach hd, ké tiép nhau trong diy dong dang véi H2S04
dic, & 140°C. Sau khi cac phan tung két thuc, thu duoc 6 gam hdn hop gdm ba ether va 1,8 gam nuéc. Cong thirc
phéan tu cta hai alcohol trén 1a

A. CH30H va C2H50H. B. C2H50H va C3H70H.
C. C3H50H, C4H70H. D. C3H70H, C4H90OH.

Huéng dan giai:



Npgy =2N4 5 =2.0,1=0,2mol
Megy =My + My, o =6+18.0,1=7,8gam

. ﬁ+1?:%:39; Hai a cohol kOtidp — 32 (CH,OH) < 39 (ROH )< 46 (C,H,OH)

L

Cau 10:Khi thyc hién phan tng tach nudc ddi voi alcohol X, chi thu duge mot alkene duy nhét. Oxi héa hoan
toan mot lugng chat X thu dugc 6,1975 lit CO2 (dke) va 5,4 gam nudc. SO cong thirc cAu tao phu hop véi X 1a

A.5. B.4. C.3. D.2.
Huéng dan giai:
X 1a alcohol no, don chure, mach ho (do tach nudc tao alkene).

U,ZSZS

N, =N, .- Ny, =0,05mol—SeC=

¥

— X ¢6 CTPT C5H100
Dé tach nude tao alkene duy nhat thi alcohol phai 14 bac I hodc alcohol ddi ximg
— C6 3 dong phan thoa man diéu kién nay 1a
CH3-CH2-CH2-CH2-CH2-OH; CH3-CH(CH3)-CH2-OH; CH3-CH2-CH(OH)-CH2-CH3.
DANG 3: PIEU CHE ALCOHOL, PO RUQU
Phwong phap giai:
[2C,H,OH+2Na— — 2C,H,ONa+H, 1 1
= My, == (N o + Ny o)

2H,0  +2Na-— — 2NaOH +H, 7 2 :
- Len menglucose: C;H,0; — &' ='— 2C_H,OH + 2CO,
- Thiy ph@ tinh bét, xenl uloz—sau @ [2n men sTh phEmt

CHy,0, — 74— C,H,0, — ;' ='— 2C,H.OH +2C0,

H £ T

- Phfnengvii Na:

V
- §ériu(§°):(s° =22 100°| (Vy =Ve o0 +Vio)

Vdd
(M yon :ﬂ,wczmm
- Khei | Tngriengciar i u: |De o — Tesnpon =0,8 (g/mrL)|— m
VEEH:,I:H + VEEH OH :%

— Khéi luwong riéng ciia nude = 1 g/mL



+ NQICaOH), d — N, =N

) [ . |caco,
- HEpthd CO, vio dd Ca(OH), — | | NGusth phEm :
® 2 Vi . on Ca(HCO,), — = CaCO, |, +CO, +H,0
— Ny, =N +2n

Vi du: Cho 10 ml dung dich ethyl alcohol 460 phan tng hét voi kim loai Na (dw), thu duoc V it khi H2 (dke).
Biét khéi lwong riéng cua ethyl alcohol nguyén chét bang 0,8 g/ml, cua nude 1a 1,0 g/ml. Gia tri cua V 1a

A. 4,256. B. 2,128. C. 3,360. D. 0,896.

Huéng dan giai:

4610 ,
\ ——=46mL oy =0,84,6=368gam
10 mi dung dich C,H.OH 46° c& | ="* ~ 100 . m:sz_H )
V,,=10- 46=54mL  [Mho =54 gam
1 1 3,68 5,4

- rlHz ==(Nc_y o0 + Ny D}

=019 ol — V =22,40,19 =4,256 t— ChanA
2 7T 2 46 18

Cau 1:Hoa tan hoan toan 16 gam ethyl alcohol vao nuéc duge 250 ml dung dich alcohol, cho biét khoi lugng
riéng cuia ethyl alcohol nguyén chat 1a 0,8 g/ml. Dung dich alcohol c6 d6 ruou 1a

A.5,12°. B. 6,40°. C. 12,00°. D. 8,00°.

Huéng dan giai:

v
=MV =M= ml - ser furge =1 100= 2

d = 100=8°
CHOH Ty T Ve T T8 V., 250

Cau 2:Pem ethyl alcohol hoa tan vao nudc duge 250 ml dung dich rugu co néng do 23%, khoi luong riéng dung
dich ruou 1 0,96 g/mL, khéi luong riéng cua ethyl alcohol nguyén chit 14 0,8 g/mL. Dung dich ruou trén c6 do
ruou la

A.27,6°. B. 22,08°. C. 24,53°. D. 23,00°.

Huéng dan giai:

=250.0,96 =240 gam— Mc,, oy _% —55,2 gam
55,2 69 :,
= Ve H.0H rguysncnity = 0.8 =OmL - §° 350" 100=27,6

Cau 3:Cho 3,57 mL gam dung dich ethanol 77,310 phan rng hoan toan véi Na du thu duoc V lit H2 (dkc). Cho
biét khdi lugng riéng cua ethanol 13 0,8 g/mL; khdi lugng riéng ctia nudce 13 1 g/mL. Gia tri V 1a

A.0,7437.  B.1,301475. C.0,89244. D. 0,96681.

Huéng dan giai:



_17,3L3,57

Vv
%ﬂf”lm:ﬂﬂl—: Vepon =305 =276ml

m.
d:.-H=C'H :v;w_’ r'lﬂli_-H=:lH :21 ?ﬁ-ﬂﬂ:lﬂ:ﬂgﬂﬂ—! n:_,H=:||.| :ﬂ,ﬂilﬂ mol

CHOH
Vi =3,57- 2,76=0,81mL— m,, , =0,81 gam— n,, , =0, 03 mol
~n :%{nEJH:DH +nH1D}:§1{ﬂ,Eﬂ8+ﬂ, 03) =0,039 mol — V =0,96681 L

H;

Cau 4: Cho m gam dung dich ethanol 46% phan ting hoan toan vdi Na du thu dugce 9,916 lit H2 (dke). Gia tri m
la

A.20. B.40. C.60. D.80.

Hudéng dan giai:

( fa+b_2_91915 i

C,HOH:a “%um [a=02 )

'H.,O:b 46a _46% b=0,6 m=46.0,2+18.0,6=20 gam
18b  54%

Céu 5: Cho Na du vao 10 mL dung dich ethanol a0 thu dwogc 3,2227 lit khi H2 dke. Biét khdi luong riéng cua
ruou = 0,8g/mL. Gid tri cua a la

A. 460. B. 87,40. C. 920.D. 77,40.

Huéng dan giai:

N, = a2l =0,13 mol
o 266
'C.H.OH : x mol “*yﬁlﬁ X =175
'H,O :y mol Vis =% + 18y =10 "
~ : Y =790
26 46/ 0,8
= Vepon =292 100=77,44°

Céu 6: Cho 10 mL ethanol 920 phan tmg véi Na du. Tinh thé tich H2 tao ra dkc biét khdi luong riéng cua ethanol
nguyén chét 13 0,8g/mL

A.1,9921it. B.2,48161it. C.2,4791it. D. 2,5341 lit.

Huéng dan giai:



10.92 7.3%
Veon =qg5 =22 ML= My 04 =9,20,8=7,36 gam = nc gy == =0,16 mol
08_2

Wy 0=10-9,2=0,8mL— m, , =08gam— nHD_18 v mol
1 1 2 ,
=Ny :E{nc_.HpH +nH:D}:§{{}, 16+ E}—: V,, =24, ?9.5{{}, 16+ E’}:2,53.’»41I‘1.‘

Cﬁ}l 7:Khi dun ethanol 950 vé1 H2SO4 ’(", 1700C voi hié}l suit 1a 60% thu dgqc 2,479 lit khi ethylene dkec. Biét
khoi luong riéng cua ethanol nguyén chat 1a 0,8g/ml. Thé tich ethanol 950 can dung la

A.491mL. B.6,05mL. C.985mL. D.10,08 mL.

Huéng dan giai:

Nenon ey =Negn, = 247 =0,1mol = Ny on e = 9210_2 o

24,79 B0 b

46 46 46 100
~ Me,,om 6 gam— Ve o 608 Vdd,:_lHﬁH - _ﬁﬂ 5% =10,08 mL

Cau 8:Cho 1 lit ethanol 920 vao H2SO4 dic. Tinh thé tich ethylene tao ra & dkc biét hiéu suat phan tng dat 70%
va khdi luong riéng cia ethanol nguyén chat 1a 0,8g/ml

A. 396,64 lit. B.347,061it. C. 227,648 lit. D. 295,91 lit.
Huéng dan giai:

L% _0,92 1% =920 mlL — M ,, o, =920.0,8=736 gam

1Il"'r|:_.H=|::1-| :ﬁ -

736 16.70
= N y.on o :Ezlﬁrml—: Newonp = <0 =11 2 mol

=11,2mol— V = 24,79.11,2=277,648 It

Nen, =Nenon o

Cau 9:Lén men glucose dé diéu ché ethyl alcohol (khdi lugng riéng ctia ethyl alcohol nguyén chat 13 0,8 g/mL),
hiéu suét phan g 1én men ethyl alcohol 1& 75%. Pé thu dugc 80 lit ruou vang 12° thi khdi lwong glucose can

dung la

A.243kg. B.200kg. C.21,5kg. D.252kg.

Huéng dan giai:

C.H 0, — ™, 2C,H.OH +2C0,

Ve o _Bf&f =9,6 1t =9600 mL — my_,, ,,, =9600.0,8 =7630 gam

7680 166,96
7 Newon =g =166,96mol = n, .y = 2
7 Nguce oy = %ﬂm =111,307 - m,, . =180.111,307 ~20035 gam ~20kg

Céu 10: Khi 1én men 360 gam glucose voi hiéu suit 75%, khéi luong ethyl alcohol thu duoc 1a



A. 184 gam. B.138gam. C.92gam. D. 276 gam.

Huéng dan giai:
C.H 0, — ™ 2C,H.OH +2C0,
Ne o, —%—2 mol — Ne v oH zan=H_,D= ip :2%- 1_‘::%_
— My oy =46.3=138 gam

Cau 11:Lén men 90 kg glucose thu dugc V lit ethyl alcohol (d = 0,8 g/ml) véi hiéu suat ctia qua trinh 1én men 1a

80%. Giatricua V 1a

A. 46,0. B. 57,5. C. 23,0. D. 71,9.

Huéng dan giai:
C.H,O, — "™, 2C_H.OH +2CO,

180 > 46
80
a0 kg. 29 . 36,8k
9100 9
36,8

- 1|""'r:_.l-e=:||-: :W =46 It

Cau 12: Lén men 45g glucose dé diéu ché ethyl alcohol, hiéu suat phan tmg 80%, thu duge V lit khi CO2 (dkc).
Giatricua 'V la

A.9916. B. 4,958. C. 6,1975. D. 7,437.

Huéng dan giai:

C,H 0, — "™ 2C,H.OH +2CO,

180 2.44
80
45 =2 17,6 gam
100 9
17,6
— Ngp, :H =0,4mol — V =24,790,4=|9, 916 [t

Cau 13: Khi 1én men nudc qua nho thi dugce 100 lit ethanol 100 va hiéu suét cua qua trinh san xuat 12 95%, khéi
luong riéng ethanol nguyén chit 14 0,8g/mL. Khéi lugng glucose chira trong nudc hoa qua nho la

A.52,132kg. B.48376ke. C.12476kg. D.16476ke.
Huéng dan giai:

Ve o :%:m NE=10000 ML — M, o, =V.d =10000.0,8=8000 gamn

6000 _ 4000 1 4000 100
— Nenon = 16 73 MOl = N gy coce o gy = 2793 05 =91,53 mol

=92,53.180=16475,4 gam

= My e (cHL00)



Céu 14: Lén men m gam glucose v6i H = 90%, lugng CO2 sinh ra hap thu hét vao nude voi trong thu duge 10g
két tua va khdi luong dung dich giam 3,4g. Gia tri cia m la

A. 13,5¢g. B. 15g.C. 20g.D. 30g.

Huéng dan giai:

My gign =Mearp, = Mg, — 3,4=10- 44n,, — N, =0,15mol
0,15 100 1

1
— ﬂgu:me[m _Tlﬁ_ﬁ I"I"IG| — M —].m.ﬁ—].S QEI"I"I

Cau 15: Lén men hoan toan m gam glucose thanh ethyl alcohol. Toan bo khi CO2 sinh ra trong qué trinh nay
dugc hip thy hét vao dung dich Ca(OH)2 (du) tao ra 40 gam két tia. Néu hiéu suat cua qua trinh 1én men 1a 75%
thi gid tri cia m la

A. 60. B.58. C.30. D.48.

04100 4

40
V>xCa(OH), d — Ney =Ncgo, o e = =T

100 =0,4mol— ng,

4
— m_lﬂ}.ﬁ_dﬂgaﬂ

DANG 4: BAI TOAN POT CHAY ALCOHOL

n
1)§ étch,y métacohol, michhé ®[n, - n, =(1- k) n=__—"

nl: H.' I.'Dl

- Tr énghiplk=0® n, , >N, ® alcohol no,m*chhéC H, ;0 (af n)

® |n. H,.,,0, — Mo~ Neo,

+ Alcohol no, nchec, mchhé:C H, ,.O+ BTHI[:I2 #4948 nCO,+(n+1)H,0

+ Alcohol no, @ chec, m*ch hé:C, H, 0, +>n11" 2

Zn+2= &

- Tr énghip2k=1® n,, =n, ® Alcohol kh«ng no, G 1lizn kG @i C = C, m*ch hé

0, ¥%%® nCO, +(n+1)H_ O

. . iX:kp(nC)
2)§ etch vy hcn hi p 2 alcohol ®[(n, - n =(1- k)n, +(1- k')n
)§ &tch,y henhip ¥+ kp () ® [Mo~ Neo, =(T- KN, +(I- K,
® = Nxntn,.my ﬁzzfnx.Hxﬂkn?.H?}. H:nK.MK+nT.MT
n,+n, | n, +n, ' Ny +n,

3)Ph —ngph,paifi:
+ KhibiGmol 0, %% an,_,, +2n, =2n., +n, ;(alusénham chec OH)

+ Khibi@n, n,,ng, %% n.n, +mn, =ng,
i hiC = A = . —
+KhibiGm, 3%4%%@ m, =m_+m, +m,; hoEm, +m, =m_, +m,
Céu 1: D6t chay hoan toan 1 alcohol X thu dugc 2,479 lit CO, (dke) va 3,6 gam H,O. CTPT cua X 1a
A. CH,O. B. C,H¢O. C. G3H;s0. D. C,H,,0.

Huwéng din gidi:



N o 2479 n =36
2479 7 218

C.ch1:CH, ,0 +37” 0, %3%® nCO, +(n+1)H,0

=0,2 mol

® nH_,D n"|'1 DIZ

Neo, n 0,15

® n=1® alwhol I[LCH,O

CJCh z:nl: H_. I_.D = nH:D_ nED: =D,2‘ ﬂ,].:ﬂ,].mﬂl
n
® n¢=ﬂ=1@mcchcl IuCH,0 U CH,OH
New, o 01

Cau 2: Dot chdy hoan toan m gam alcohol no, don chtrc, mach hd, sau phan ung thu dugc 13,2g CO, va 8,1 g H,O.
Cong thirc cau tao thu gon cua alcohol d6 1a

A. C;H,0H. B. C,HsOH. C. C4HoOH. D. CH;OH.
Huwéng din gidi:

Neo, = :ﬂJEWﬂ'jnHJD:S—lE;—UilEmGI
o =Ny~ Neo, =0,45- 0,3=0,15mol

Nep 03
B n= 2 = =2 ® Alcohol | CHUUCHUH
R n nl: H.' I.'I:::I UJ15 m u

. V V =3:4
Cau 3:Dot chdy hoan toan 1 alcohol don chire X thu duoe =% (dke). Vay X 1a

A. CH,0. B. C,HO. C. C3H;0. D. C4H,,0.
Huwéng din gidi:

CchlC Hmm%”o %%,® nCO, +(n+1)H ,0

CvH.D_nH.D n+l 4

B0 = TP o =—®n=3®@CH.0
V 3

co, n co, n

C.ch2: Xt&kn, ; =4mol ® n,, =3 mol

n
®Ney o=Nyo- Neo, =4 3=1mol @ n=L=%= 3@® Alcohol IuC.H .0

nl: H.' I.'D

. . m :m., :m, _=96:88:45
Cau 4:Dot chdy hoan toan 1 alcohol X nhan thay =~ SafPe! © 0 T8 70 HD . Vay X 1a

A. CH,0. B. C:H:O. C. C;H;:0. D. C4H,,0.
Huéng dan giai

bapan D



Mg, @M

:mH:D=9,5:8J8:4,5

96 88 45
P ng :Ngg :nH:DZE:E:ﬁ:D’E:%%

arol ro,mfchhe

co,

nH_,D _ n+1_ﬂ125

b -
n n 0,2

P n=4p CH,O

Co,

=V, _, (d ng @Qu kith)

. '/ =
CAu 5: Dot chdy hoan toan 1 alcohol don chirc no mach hé X nhan thay —“'# ! . Vay X
la
A. CH,O. E' CHeO. C. G;:H:O. D. C4H,,0.
Huéng din giai:
bé4p an B
1y [
C.H,, .0 +T02 /4%4® nCO, +(n+1)H,0
Vo,is 1= Vi ® 3 =(n+1)® n=2@ aloohol I1CH 0

Cau 6: )« chay hoan toan 1 alcohol X can hét 14,874 lit 02 (dkc) thu dwgc CO2 va 9 gam H20. Vay X 1a

A. CH.O. B. C;H0. C. G:H,0. D. CLHAO,
Huéng dan giai:

Papan D

Cn H 2n+20 + TDE G I‘I(:D2 +(n+1H 20

= Mhe _n+1_05_ ~_ , -
® n—D._T_ﬁC n=4® alcohol luC,H,,0

Céu 7: D6t chay hoan toan 3,48 gam hdn hop X gdm 2 alcohol déng dang lién tiép can vira du 4,4622 lit O, (dke).
Vay cong thirc phan tir cia 2 alcohol trong hon hop X 1a
A. CH3OH va CszOH B. C2H5OH va C3H7OH

C. C;H,0H va C,H,OH. D. C4Hy,OH va CsH;,OH.
Huéng din giai:
O 24,79
C.H- O+ 3?”02 Y%®nCO, +(n+1)H,0

012/n - 018
3,48
0,12/ n
® Hai alcohol kOtiGp «Cn t I CH ,OH vu CH .OH

= 0,18 mol

® 14n+18= =12®1<1,2<2




Cau 8: D6t chay hét alcohol X dugc CO, va H,O ¢6 ti 1& s6 mol twrong tmg 13 3: 4. Thé tich khi O, can dung dé dbt
chay X bang 1,5 1an thé tich CO, thu dugc (cung diéu kién). Cong thirc ciia X 1a
A. C3H303. B. C3H40. C. C3H802. 2. C3Hgo.

Huéng din giai:
Ny o > Ngg, — Alohol no,m*chhé: C H,, 0,

i o, H.O

— BMNLO, 31+(1,53).2=32+4— a=1- dahol IuCH.0

N0 =My~ Neo, =4- 351 n=2=3- CH,0,

Cau 9: D6t chay hoan toan 2a mol alcohol no X céan t6i thiéu 35a mol khong khi (trong khong khi thi oxygen chiém
20% thé tich). Alcohol d6 1a
A. C,HsOH. B. C;H4(OH).. C. C;Hg(OH).. D. C;Hs(OH)s.

Hudéng din giai:

No, o :?:?a
3n+1-x
anZna-EDx-'-TDE — —nCO, +(n+1)H,0
2a Ta
-7 :2@—: 3n- x=6- ™= n=3- alwhol IuC,H,0, = C;H,(OH),

Cau 10: Cho 0,1 mol C,H4(OH), va 0,2 mol alcohol X. Pé dbt chay hét hdn hop nay can 0,95 mol O, va thu dugc
0,8 mol CO; va 1,1 mol H,O. Cong thirc cua X 1a
A. C,HsOH. B. C;Hs(OH)s. C. CsHe(OH).. D. C;HsOH.

Huwéng din gidi:
-8550,12+0,1C, =20,8— C, =3

81K, 0,16+0,2H, =211~ H, =8 ‘—:}{IuE3HED3<:C3H5{DH}3
_E19,0,12+0,20, +20,95=2.0,8+1,1— ox_al

Cau 11: Dét chay hoan toan 3,0 gam chét hiru co X phan tir chura C, H, O thu dugc 3,7185 lit CO, (dkc) va 3,6 gam
nuée. Ti khéi hoi ciia X so voi khong khi x4p xi 2,07. Cong thirc phan tir ciia X 13
A. CH;0. B. C;H;0. C. C,H,0.. D. C4H,O.

Huwéng din gidi:

3,7185 36
n.. == _—=015mal;n, .==_"-=0,2
U 2479 HO 18
— — _3_ [Cy =3
M, =2,07.29=60— n, _E—D_D,EE H, =8

~ M, =123+8+160, =60— O, =1- dcohol IuC.H,0

Céu 12: Cho alcohol X tach H,O chi thu dugc mot alkene duy nhat. Oxi hod hoan toan mot lugng chat X thu dugc
6,1975 lit CO, dke va 5,4g H,0. S6 cong thire phi hop véi X 1a
A.2. B.3. C.5. D. 4.

Hudéng din giai:



Alcohol Xt chn icthu &1 calkene — X lpaahol no, n chec, mch hé.

_6,19/5 _ . 54
Neg, = 2479 =0,25 mol; ny, 5 =35 =0,3mol
0,25 _

g =03-025=006-C__, =
T.chn i cXthu ®1clakeneduy nhE — C cCTCT dia X théda m-n:
CH_CH,CH_CH,CH.OH; CH,CH(CH,)CH,CH ,OH; CH ,CH ,CH(CH ,)CH ,OH
— Ca3CTCT phi hip
Cau 13: Dbt chay 0,1 mol hon hop 2 alcohol no, don chitc mach ho thu dugc 4,5 gam H,O va CO,. Dan toan bd CO
»sinh ra qua dung dich nudc voi trong du dugc a gam két tia. Gia tri cua a la
A. 15 gam. B. 10 gam. C. 17 gam. D. 12 gam.

Huwéng din gidi:

4,5
Neg, =Moo ™ Nacholna he = 15 -0,1=0,15 mal

VXCalOH), d — ngg =Ncgp, =0,15— me, =1000, 15:

CAu 14: Dét chay 0,2 mol hén hop X gém mot alcohol no don churc, mach hé va mot alcohol don chirc, khong no,
¢6 1 lién két d6i, mach hé, thu duoc 17,6 gam CO, va 9 gam H,0O. Cong thuc cua 2 alcohol 1a
A. CszOH va C3H50H B. CszOH va C4H7OH

C. C3H7OH Va C3H50H 2. CH3OH Vél C3H5OH

Huwéng din gidi:

17,6 9 'C_H,, ,0(n=1):0,5-0,4=0,1mol
n., =——=0, in, ,=—=05mol — | 7" #m?
. T4 H:0 T8 {CHHMD{sz}:ﬂ,z—ﬂleﬂ,lml
_amic_ —0 4 'nzl_l{CHEDH .
0,1n+0,1m =0,4 m=3"|C,H.OH §.p.nD
PHENOL

PHAN A: LI THUYET
I. KHAI NIEM: Phenol 14 nhitng hop chét hitu co trong phan tir c6 nhom -OH lién két truc tiép véi nguyén tir

carbon ctia vong benzene.
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- Trong phén ttr phenol, lién két O-H ciia phenol phan cuc manh, nén phenol thé hién tinh acid yéu.
- Phenol c6 thé tham gia phan mg thé nguyén tir hydrogen ctia vong benzene.

III. TINH CHAT VAT Li

- O diéu kién thuong, phenol 1a chit ran khong mau, néng chay & 43 °C, s6i ¢ 181,8 °C.

- Phenol d& bi chay rira khi dé ngoai khong khi 4m

- Phenol tao duoc lién két H voi nudce, nhung it tan trong nude & diéu kién thuong, tan nhiéu khi dun néng (tan
vd han ¢ 66°C), tan tot trong cac dung mdi hitu co nhu ethanol, ether va acetone.

- Phenol rat doc, gay bong khi tiép xtc véi da.
IV. TINH CHAT HOA HQC

4 H = Tinh acid (dé tach H) - do anh hudng cua
0}) vong benzene (g6c hut electron) dén -OH

G = Thé H (trong vong benzene) - do anh hudng
7 cua -OH (nhom thé loai 1) dén vong benzene
1) Phan tng thé nguyén tir H ciia nh6ém -OH (tinh acid ciia phenol)
- Trong dung dich nuéc, phenol phan li theo can bang:

C,HOH+H,0f il CH.O +H,0’

ionphenolate
- Phenol 14 acid yéu, khéng lam d6i may quy tim.
+ Tinh acid: CsHsOH > H,CO:; (nic 2): CeHsOH + Na,CO; — — C¢HsONa + NaHCO:s.
+ Tinh acid: H,COjs (néc 1) > CsHsOH: CHsONa + CO, + H,O ~— — C¢HsOH + NaHCO;.
- Phenol c6 thé phan tng dugc voi kim loai kiém, dung dich base.

C,H.OH +NaOH — — C . H.ONa +H,0O; 2C.H.OH +2Na — — 2C H.ONa +H, T
Vidu:

5. Phan ng thé ¢ vong thom
Phan tmg thé wu tién vao vi tri 2, 4 va 6 (ortho va para)

a) Phan &rng bromine hoa
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2.4, 6-tribromophenttd tha tr¥aa)

Do anh huéng ciia nhém -OH, phan Gng thé nguyén tir ciia hydrogen & vong benzene ctia phenol xay ra dé dang
hon so v4i benzene.

b) Phan ung nitro hoa

MO AL TRV gl )

2.4.6-tnnitrophenao
V. Diéu cheé

Phenol dugc tong hop tir cumene (isopropylbenzene) bang phan tmg oxi hoa khir bai oxygen roi thuy phéan trong
moi truong acid thu duge phenol va acetone.

1

H“"'\ I ——|:—-_ l '::'_.

— — —
- I T H = —
— - —
I

2 H 5 2. dungdbchH .50, 11

1=

canraovib
sopropylbenzene Shena

\cumen)
- Ngoai ra, phenol con duogc diéu ché tir nhya than da.
PHAN B: BAI TAP

Ciu 1:Hay xé4c dinh cong thirc cdu tao ctia hop chét hitu co X, biét X c6 cong thirc phan tir C;H;O, c6 chirc vong
benzene va phan ung dugc véi dung dich NaOH.

Hudéng din giai:

X phan tmg dwoc voi dung dich NaOH nén X thudc loai hop chét phenol. Cac cong thirc cdu tao thoa mén 1a:

Ciu 2:Hop chét hitu co X thudc loai phenol, c6 cong thic phén tir 1a CsH,00. S6 dong phan ciu tao cua X 1a bao
nhiéu
Huéng din gidi:

S6 cong thirc cdu tao thoa man 1a 9.
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Ciu 3: Viét phuong trinh hoa hoc cua phan tng xay ra khi cho 4 — methylphenol tac dung véi nude bromine.

Huwéng din giai:

OH OH
Br Br
+ 2Br, —= T+ 2HEr
e -
CH; CH,
4 - methylphenc|

Ciu 4: Hay dn ra cic phuong trinh héa hoc voi bromine; dung dich HNO; (dic) dé chimg minh phan tmg thé
nguyén tit H & vong benzene trong phenol dé hon benzene.

Huwéng din gidi:

- Phéan g v4i bromine:

Q—G
I
+
L
L1
[
ILL1
il
L1
1
+
L
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nitrobenzene

Céu 5: Aspirin dugc dung trong dung dé ha s6t va giam dau nhe dén trung binh do tinh trang dau nhtre co, rang, cam
lanh dau dau va sung tiy do viém khép phuong trinh hoa hoc diéu ché Aspirin tir salicylic acid
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e, — — — — — —
L I = o = = —
- et
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L i aceti@nhydric
salicylimcid acetimnhd

a) Salicylic acid chira nhitng nhom chirc nao?

b) Nhoém chure nao cua salicylic acid da tham gia phan g trén?
Huéng din gidi:

a) Salicylic acid chtra nhom chitrc: phenol, carboxylic acid.

b) Nhom -OH cua phenol da tham gia phan Ung.

Cau 6: Thyuc hién cac thi nghi¢m sau:

NaOH COg

H,0

Phenol

- Cho phenol vao éng nghiém, thém nude va lic déu 6ng nghiém thay dung dich c6 mau trang duc (Hinh A).
- Cho dung dich NaOH vao 6ng nghiém thiy dung dich chuyén sang trong sudt (Hinh B).
- Suc khi CO, vao dng nghiém thdy dung dich chuyén mau tring duc nhu ban dau (Hinh C).
Giai thich hién tuong trong cac thi nghiém trén va viét cac phwong trinh hoa hoc.
Huwéng din gidi:

- Khi cho phenol vao dng nghiém A, do phenol it tan trong nudc nén dung dich ¢6 mau trang duc (dung dich phenol bio
hoa).

- Cho dung dich NaOH vao dng nghiém thay dung dich chuyén trong suét do phan tmg ctia phenol véi NaOH tao mudi
tan:
C¢HsOH + NaOH — — C¢HsONa + H,O

- Khi suc khi CO, vao dng nghiém dung dich chuyén mau tring duc nhu ban dau vi: CO, phan tmg véi mubi phenolate
tao thanh phenol.

C¢HsONa + CO, + H,O — 77 CsHsOH + NaHCO:;.
Cau 7: Trinh bay cach phan biét cac dung dich sau: dung dich phenol, dung dich ethanol, dung dich glycerol.
Huéng din giai:

- Lay mau thir:



+ Cho dung dich nudc bromine vao 3 6ng nghiém, mau nao xuét hién két tia tring 1 phenol.

+ Cho Cu(OH), véo hai dng nghiém con lai, 5ng nghiém nao dung dich chuyén sang mau xanh lam 14 glycerol, ng
nghiém con lai 1a ethanol.

PTHH:
(1) CeHsOH + 3Br, — — CeH,(OH)Br; + + 3HBr

(2) 2C3H5(OH)3 + Cu(OH)z - [C3H5(OH)20]2CU + 2H20

Caiu 8: Picric acid c6 nhiéu img dung trong y hoc (dinh luong creatinine dé chan doan va theo ddi tinh trang suy
than, khir trung va lam kho da khi diéu tri bong,...), trong quan su (san xuat dan, thuoc no,...), trong phong thi
nghiém (nhudém mau, lam thudc th,...).

a) Viét phuong trinh hoa hoc ctia phan tng diéu ché picric acid tir phenol.

b) Giai thich vi sao trong phong thi nghi¢m thuong bao quan picric acid trong lo dudi mét 16p nudce va trong qua trinh
lam viéc voi picric acid, tranh dé€ acid ti€p xtc vaoi kim loai?

Huwéng din gidi:

b) Phan tir picric acid d& chdy, nd manh nén dé an toan, thuong bao quan picric acid trong lo dudi mot 16p nude. Mt
khéc, picric acid c6 tinh acid manh, phan ing véi kim loai toéa nhiét, tao mudi picrate cling dé gay chay no.
Ciu 9: Cho cac hop chét hitu co ¢ cong thiic cau tao sau:

Viét phuong trinh hoa hoc ctia phan tng gitra hop chat nay véi cac chét sau:
a) Na; b) Dung dich NaOH;
¢) Dung dich Na,COs; d) Dung dich bromine.

Huéng din gidi:



a) HO

CH,0H +2Na— xm@cmom +Ha
CH,OH +NaOH —= HﬂQCHﬂH + i—Hz
CH;OH  +Na,CO7—= NM—Q—CHEOH + NaHCO;

Br

b)HO

OC

ch HO

>

dy HO CH,OH +2Br, ——= HO CH,OH + 2IHBr

>

Br

Cau 10: Picric acid (2,4,6-trinitrophenol) trude ddy duoc sir dung lam thude nd. Dé tong hop picric acid, nguoi ta
cho 47 g phenol phan ung véi hon hop HNO; diac/H,SO, dic, du. Tinh khdi lugng picric acid thu dugc, biét hiéu
suat phan tmg 13 65%.

Huéng din gidi:

47 0,565
N e :E =0,5 (mol)— Nei0H © ) :—1(}0 =0, 325 mol
ok ; 05k NO5
) H 50, ® £d M :
+3HN O (B /E o~ +3HAC
NO 5
0.5mo = (.5mo

— Kheéil T ngadd piaicthu ® i clpm =0,325.229 =74,425 (g).

picric add
Ciu 11: Trong phan tir phenol ¢ sy anh hudng qua lai gitta nhom —OH va gbc —C¢Hs; gbc —CsHs 1am tinh acid cta
phenol manh hon so véi alcohol va nhém —OH 1am cho phan tng thé nguyén tir hydrogen ctia vong benzene dé dang
hon so véi benzene. Hiy viét cac phuong trinh phan (mg minh hoa nhén dinh trén.

Huéng din gidi:
- Goc —CeHs 1a gbe hut electron — phenol ¢6 tinh acid

— Phenol c6 phan tng véi dung dich NaOH, con alcohol khong phan tng.

CsHsOH + NaOH — — C¢HsONa + H,O

- Nhém —OH (nhom thé loai 1) 1am cho phéan tng thé nguyén tir hydrogen cua vong benzene dé& dang hon so véi
benzene. Phenol thé bromine ¢ nhiét d0 thuong, benzen xay ra phan ing khi c¢6 chat xuc tac va dun nong.

— —
LM LM
— —

04N . NO

MO 5

2. 4.6-tnnitropheno



Cau 12: Trong cong nghiép, ngoai phuong phap didu ché tir cumene hodc tir nhua than d4, ngudi ta con thuc hién diéu
ché béng phan Ung thuy phan dan xuét chlorobenzene voi dung dich NaOH dic, ¢ nhiét d6 350°C, ap suét cao (quy
trinh Dow), san pham hitu co 13 mudi sodium phenolate, acid hoa bang dung dich HCI, thu dugc phenol.

a) Viét phuong trinh hoa hoc ctia cac phan Gmg xay ra.
b) Tai sao khi thity phan chlobenzene khong tao thanh san pham truc tiép phenol, ma tao thanh sodium phenolate?
Giai

a) Phuong trinh hoéa hoc cua cac phan ung xay ra la

OMa
= O
+2NaOH{® £ ——- @ +NaCl + H-0
OH
+ HC e @ +MNaC

b) Chlorobenzene tac dung NaOH, xay ra phan mg thé Cl bang nhém —OH tao thanh phenol, 1a mot acid, phenol
tac dung véi NaOH tao thanh mubi sodium phenolate ngay sau do.

OMa

Ciu 13: Phan tir chat A c6 mdt nguyén tir oxygen va mot vong benzene. Trong A, phan trim khdi luong céc nguyén to
C, H va O lan luot 1a: 77,78%; 7,41% va 14,81%.

a) Tim cong thirc phan ttr ciaA .

b) Cho mét lwong chét A vao dng nghiém dung nudc, thiy A khong tan. Thém tiép dung dich NaOH vao dng nghiém,
khudy nhe, thiy A tan dan. Tim cong thic cAu tao c6 thé co cua A .

¢) Chit B (phan tir c6 vong benzene) 1a mot trong sé cac ddng phan cuaA . Chat B khong tac dung voi Na, khong tac
dung véi NaOH. Tim cong thirc ciu tao va goi tén B.

Huéng din gidi:
Gai CTTQ ahaA InC H O,

A @ 1nguy2ntd O — %0 :%.1[1]";5:14,81“;5—? M, =108
A

_%HM, _ 74118 .  _108-8-161_

1100 100 =~~~ 12

— CTPT cia A IuC,H,0

7

—

b) A khong tan trong nudc, A tac dung v6i dung dich NaOH — A 14 hop chat phenol.
Cong thirc ciu tao c6 thé c6 cua A 1a



¢) Chat B 1a mot trong sd cac dong phan (c6 vong benzene) cua A .
Chit B khong tac dung vdi Na, khong tac dung vai NaOH

— B 1a methyl phenyl ether: CcHs-O-CHs.

Cau 14: Thi truong tiéu thu phenol trén thé gidi khoang 11,37 triéu tan trong nam 2021, du kién sé& tang 1én 14,07 triéu
tAn vao nam 2029. Phenol dugc st dung dé san xuit nhiéu loai hoa chit nhu bisphenol A, nhua phenolfomaldehyde,
picric acid va cac chét khac. Khoang 90% luong phenol dugc san xuit tir cumene (bang phuong phap cumene, chu

trinh cumene,...).

Dé cung cip du san luong tiéu thu ctia phenol trong ndm 2021, khdi luong cumene da dung dé san xuit phenol 1a bao
nhiéu? (Chi tinh trén luong phenol di tiéu thu, khong bao gdm luong cumene thuc té san xuit phenol chua tiéu thu).

.
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San lwgng phenol trén toan thé gidi

Huéng din gidi:

SIn| i ng phenol sTin xuEttd cumenelu 11,3?.% =10, 233 (triCu tEn)

C,H,CH(CH,),+0, — "%~ C,H,OH +CH,- CO- CH,

120 M
Khéil ing: 10233 - X
94.10,233 -
— =Sl — :13][16 U-|(1| tEﬂ
120 [ }
Céu 15:

Trong v6 qua cdy vanilla co hop chat mui thom dé chiu, tén thudng 13 vanillin. Cong thirc
cAu tao cua vanillin 1a

a) Viét cong thirc phan tir cua vanillin.

b) Dy doan kha ning tan trong nudc, trong ethanol va trong dung dich kiém nhu NaOH,
KOH cua vanillin.

¢) MAu vanillin du tiéu chuan dung trong cong nghiép san xuat dugc phim va thyc pham can
c6 trén 99% vé khoi lwong 1 vanillin.

Pé dinh lvong mot mau vanillin, nguoi ta lam nhu sau: Hoa tan 0,120 gam méu trong 20 mL ethanol 96% va thém 60
mL nudce cét, thu duoc dung dich X. Biét X phéan Gng vira du véi 7,82 mL dung dich NaOH n6ng d6 0,1M va tap chét
trong mau khong phan tmg véi NaOH. Mau vanillin trén c¢6 dii tiéu chuan dung trong cong nghiép san xuat dugc pham

va thuc pham khong?



Huwéng din gidi:
a) Cong thirc phan tir ctia vanillin 1a CsH;Os.
b) Vanillin kho tan trong nudc, dé tan trong ethanol, tan trong dung dich kiém.
7,82
c)n =V .C =——0,1=7,8210* mol
NaOH dd N2OH "M (Na0H) ~ 7000

HOC_H,(OCH,)(CHO)+ NaOH — — NaOC_H,(OCH,)(CHO) + H,O

Mol p : 7,8210° ~ 7,8210"
4
~ %m,__. trong mEu tren = %.mn% :%.1@5 =[09,05%
mEl !

— MaAu vanillin trén du tiéu chuan dung trong cong nghiép san xuat duge pham va thuc pham.



