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VIII. RUQU PON CHUC (AICOL PON CHUC)

Ghi chu
Mot s6 khai niém can biét trudc khi dé cap phan hop chét hitu co ¢6 mang nhom chic.

G.1. Hop chit cé6 mang nhém chirc hay hgp chit nhém chirc 13 cac hop chét hitu co
ma trong phan tir cua chung c6 chira nhom chirc. Trong cong thirc phan tir cua hop
chat nhom chirc, ngoai cic nguyén t6 cacbon (C), hidro (H) con c¢6 cac nguyén to
khéc nhu oxi (O), nito (N), halogen (F, Cl, Br, I), luu huynh (S), photpho (P), ..

Thi du:

CH;-OH (CH40), CH3-CH,-NH, (C,H,N), CH,(OH)CH(OH)CH,-OH (C;H;s03),
CH,=CH-COOH (C3H40,), C¢HsCl, H,N-CH,-COOH (C2H5N02), HOC-CH,-CHO
(C3H40z), HS—CHQ—CHO\IHz)COOH (C3H7NSOQ) la cac hO’p chat nhom chre.

G.2. Nhom chirc (hay nhom dinh chirc) 1a tap hop gébm mot nguyén tr hay mot sb
nguyén to ma né cho dugc tinh chat hoa hoc dac trung cia chic hoa hoc ¢6 mang
nhom chirc d6.

Thi du:
—Cl1 1a nhém chirc (nhom dinh chirc) cta chire dan xuét clo.
O e ete
—OH e ruou.
—-CHO (H—g—) .................................................... andehit.
—-COOH (HO—ﬂJ—) ............................................... axit hitu co.

O

-COO (—g—O S I USRS este
SINH D e amin bac 1.
SNH = e amin bac 2.
—Il\I— ................................................................ amin bac 3.
—CO— (=) e xeton

G.3. Chirc héa hoc 13 tap hop cic hop chat héa hoc ma trong phén tir 6 mang cling
nhém chirc nén chiing c6 tinh chét hoa hoc co ban giéng nhau.
S& di cac chat ddng dang cé tinh chat hoa hoc co ban giéng nhau 1a do ching ¢
mang cung nhém chic nhu nhau, ching chi hon kém nhau mdét hay céac
nhom metylen, —CH,—, trong phan tir. Nhu vdy cac chat dong ding thudc cing
mot chire hoa hoc. Con cac chat trong ciing mot chirc hda hoc ¢6 thé 1a cac chat
ddng dang v6i nhau hoic khong 1a dong diang nhau.

Thi du:
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CH3-OH, CH3-CH,-OH, HO-CH,-CH,-OH, CH,=CH-CH,-OH, C¢Hs-CH,-OH la
cac chat thudc chirc ruou.

H-COOH, CH;-COOH, CH,=CH-COOH, HOOC-COOH, C¢Hs-COOH 1a cac
chat thudc chirc axit hiru co.

G.4. Hop chit don chirc 13 cac hop chit hoa hoc (chu yéu 1a hop chit hitu co) ma trong
phan tu chi c6 mgt nhom chirc duy nhat.

Thi du:
CH3-CH,-OH, CH;-CHO, CeHs-Cl, CH3-CH,-O-CH>-CHs, CH3-NH,, H-COOH
la cac hop chat don chuec.

G.5. Hop chit da chirc 13 cic chat hoa hoc (chu yeu 1a hop chét hiru c0) ma trong phén
tir c6 chtra cAc nhém chirc giong nhau, it nhat hai nhom chic gidng nhau.

Thi du:
HO-CH,-CH,-OH, gHz-gH-(éHz, HOC-CHO, HOOC-COOH, Br-éiH-gH-Br
H

1a cac hop chit da churc.

G.6. Hop chiit tap chirc 1a cac hop chat hitu co ¢6 mang cdc nhém chive khdc nhau
trong phan tir ma it nhat 1a hai nhém khac nhau.

Thi du: H
HO-CH,-CHO, HO-CH,-¢H-COOH, HOOC-CH,-¢-CH,-COOH
NH COOH
gHz- H-¢H-CH-¢CH-CHO )
H OH OH OH la cac hop chat tap chue.

G.7. Hop chit chira mét logi nhom chirc 1a hop chat hiru co chi chira mot loai nhom
chtrc trong phan tir. Hop chat chira mot loai nhom chuc 1a hop chat hitu co don
chirc hay da chiic.

Thi du:
HO-CH,-CH,-OH, CH;-COOH, HOC-CHO, C¢Hs-NH,, EHz-gH-

CH3'ﬂ'O'CH2'CH2'O' -CH;
O
la cac hop chét hitu co chtra mot loai nhom chire.
Bai tap 53 )
Hay cho biét cac hop chat sau day thudc loai nao (don chuc, da chuec, tap chuc, chira mot

loai nhém churc)?
CH;3-OH, CH3-CH,-SH, H,N-CH,-(-O-CH,-CH=CH,, H-(-O-CH,-CH,-O-(;-CHj3
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CH,=CH-Cl, HO-CH,-CH,-COOH , HOC-C¢H4-CHO, Br-CH,-CH=CH-COOCH3.

Bai tap 53°
Hay phéan loai cac chét sau day thudc loai nao (don churc, da churc, tap chirc, chira mot
loai nhém chure, hidrocacbon)?
Benzen; Axit tereptalic (p-HOOC-CsHs-COOH); Nitrobenzen; o-Xilen; Phenol
(C¢HsOH); Etylenglicol (OH-CH,-CH,-OH); Alanin (CH3;-CHNH,COOH); Anilin
(C¢HsNH,); Glucozo (HO- CHz-pH g H-CHO); Axeton (CH3-(¢-CHs);

H OH

Stiren; Vinylaxetilen ; Axit oxahc (HOOC—COOH); Metylmetacrilat
(CHy= % -O-CH3).

VIII.1. Dinh nghia

Ruwou don chive (Ancol don chirc) 1a mot loai hop chit hitu co ma trong phan tir chi chira
mot nhom —OH (nhoém hidroxyl), nhém —OH nay khéng lién két truc tiép vao nhan thom.

VIIL2. Cong thirc tong quat

R-OH (R: gdc hidrocacbon hoa tri 1, khac H)
CxHy-OH x> 1
~ CxHys; = (y+1)chan
= ylé
y+1<2x+2
= y<2x+1

CnHopiom1iOH = CnHj,41-OH n>1
m=0,2,4,6,8..
CnHj, +10kOH n>1; k=0,1,2,3,4,...

Ruwou don chirc no mach ho:

CiHypio-1OH = | CnHypOH nx1

R-OH | (R: géc hidrocacbon hoa tri 1, no, mach had, khac H)

Bai tap 54
Viét cong thire tong quat (cong thirc chung) c6 mang nhom chirc cua:
a) Ruou don chuc no, mach hé.
b) Ruou don chirc, khong no (1 lién két doi), mach hé.
¢) Ruou don chuc vong no, 1 vong.
d) Ruou don chuc, khong no, 1 lién két ba, mach hé.
e) Ruou don chtrc, khong no, 2 lién két doi, 1 lién két ba, 1 vong.
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f) Ruou don chiic no, mach ho, chira 5 nguyén tir C trong phan tur.

Bai tap 54°
A 1a mot rugu don chuc khong no, c6 chira mot lién két doi trong phan tir va mach hd.
a. Hay viét cong thirc chung cua diy dong dang A. Néu diéu kién dé c6 loai ruou nay.
b. Néu dbt chay hoan toan 1 mol A thi thu duoc 4 mol CO,. Xac dinh CTPT va cac
CTCT c6 thé c6 cua A. Biét rang nhom —OH khong lién két truc tiép vao nguyén tur
cacbon mang ndi doi.
bS: 5 CTCT

VIIL3. Céch doc tén [chii yéu 12 tén clia rugu don chirc no mach hé]
.Ankan —  Ankanol [c6 thém s6 chi vi trf cia nhom —OH duogc dit & phia

sau hoac phia trudc, dugc danh s6 nho. Mach chinh
1a mach C c6 mang nhoém —OH va dai nhat]

. Ruou + tén gdc hidrocacbon (ma nhom —OH gin vao) + ic [Rugu ankylic]

Thi du:
CH;0H Metanol CH;-CH,-OH Etanol
(CH40)  Ruogu metylic (C,HsOH; C,H(0) Ruou etylic
CH;3-CH,-CH,-OH  Propanol-1 CH;-CH,-CH,-CH,-OH Butanol-1
(CsH;,0H; C3HgO) 1-Propanol (C4HyOH; C4H,(0) 1-Butanol
Ruou n-Propylic Ruou n-Butylic
CH;-CH,-CH,-CH,-CH,-OH  Pentanol-1 CH,=CH-CH,-OH Propenol
(CsH;10H; CsH;,0) Ruou n-Pentylic  (C;HsOH, C3HqO) Propen-2-ol-1
Ruou n-amylic Prop-2-en-1-ol
CH3-?H-CH3 Propanol-2 CH;-CH,-CH-CHj; Butanol-2
OH Ruou isopropylic H Rugu sec-butylic
Hs 2-Metylpropanol-2 H; Ruou tert-amylic
CH3-§-CH3 Ruou tert-butylic CH3-%-CH2-CH3 2-Metylbutanol-2
H Prop-2-metyl-2-ol OH But-2-metyl-2-ol
Ruou tert-pentylic
H; Ruou neoamylic
CH;3-C-CH,-OH  Rugu neopentylic
CH; 2,2-Dimetylpropanol-1

2,2-Dimetylprop-1-ol
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L.1. Ruou nao trong d6 nhém —OH lién két truc tiép vao C mang noi déi C=C thi
khéng bén, n6 s& chuyén héa thanh nhém chirc andehit (—g—H ) hoac xeton (—g)—).
Thi du:
CH,=CH-OH —  CH3-CH=0

(Khong bén) Etanal
Andehit axetic
Axetandehit
CH3-(F=CH2 —> CH3- -CH3
OH
(Khong bén)

Axeton; Dimetyl xeton; Propanon

L.2. Bdc cua rwou: ngudi ta chia ra rugu bac 1, rugu bac 2 va ruou bac 3. Bac ctua rugou
bang v6i bdc cua nguyén tur cacbon ma nhoém -OH lién két vao.

Ruwou bdc 1 (Rugu bac nhat, Rugu nhat cép) la ruou trong d6 nhém —OH lién két
truc tiép vao cacbon bac 1. Cacbon béc 1 1a cacbon lién két v&i mot nhom cacbon
khac bang mét lién két don hay C nay lién két véi 3 nguyén tor H. Rugu béc 1 ¢o
dang R-CH,-OH (R c6 thé 1a H).

Thi du:
CH3-OH (H-CH»-OH); CH,=CH-CH,-OH; C¢Hs-CH,-OH;
CH3-CH>-OH; HO-CH»-CH»-OH; CH;-GH-CH,-OH
CH3

e Rwou bac 2 (Ruou bac nhi, Rugu nhi cép) la rugu trong d6 nhom —OH lién két vao

cacbon bdc 2. Cacbon béc 2 la cacbon lién két voi hai gbe hidrocacbon khac bang
hai lién két don. Rugu bac 2 c6 dang R—gH—R’
H

Thi du:

CH3- -CH3; CHzZCH-gH-CH3; C6H5-§H-(FH-CH2
H H H CH;

Ruwou bdc 3 (Ruou tam cip) 1a ruou trong d6 nhom —OH lién két vao cacbon béc 3

Cacbon bac 3 1a cacbon lién két voi ba nhoém cacbon khac bang ba lién két don
Ruou bac 3 c6 dang lé’
R-

-OH
RJ b

Thi du: H3 HzCH3 H3
CH3- -CH3 ) CHZZCH- -CHz-C6H5 ) CH3-CH2- -OH
OH OH CH;
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L.3. Dé ciia ruwou [chi yéu ap dung cho rugu etylic] 1a béang s6 phan thé tich cua etanol
(C,Hs0H) c¢6 trong 100 phan thé tich dung dich etanol-nudc (C,HsOH-H0).

Thi du:
Ruou tring 40° (Ruou dé 40°): trong 100 lit rugu nay c6 40 lit C,HsOH.
Cdn 70°: trong 100 phan thé tich con nay co chira 70 phan thé tich 1a C,HsOH,
con lai 1a nudc.
Bia 5 c6 5 phan thé tich etanol (C,HsOH) trong 100 phén thé tich bia nay.

L.4. Co rat phiéu thir reou nhung rweou cé thé uéng dwoe khi pha lodng ciing nhu dugc
dung dé sat trung la C,HsOH (etanol, rugu etylic, alcol etyl).

Bai tap 55
Mot chai ruou dung tich 750 ml chtra ddy ruou 12°. Khéi lugng riéng cua etanol 1 0,79
g/ml. Khéi lugng riéng cta rugu 12°1a 0,89 g/ml.
a) Tinh khéi lugng etanol ¢é trong chai ruou trén.
b) Tinh ndng dd % ciia etanol cua ruou 12°.
¢) Luogng ruou trén dugc tao ra do su Ién men cua duong nho (glucose, C¢H1,05).
Tinh khdi lwong glucose (glucozo) can ding va thé tich khi CO, (dktc) thu dugc
khi diéu ché lugng ruou trén. Cho biét su 1én men rugu c6 hiéu suit 60%.
(C=12;H=1;0=16)
bS:a. 71,1g;b. 10,65% ; c. 231,85g ; 34,62lit

Bai tip 55°
Mot chai rugu cé thé tich 0,9 lit chira dy ruou 40°. Ti khdi cua etanol 1a 0,79. Khdi
luong riéng cua ruou 40° 14 0,83 g/ml.

a) Tinh nf)ng dd % cua rugu trong chai rugu trén.

b) Tinh khdi luong glucose (glucozo) can dung va thé tich khi CO; thu dugce (¢
27,3°% 1,2 atm) khi diéu ché luong ruou trén. Biét rang hiéu suit qua trinh 1én
men de diéu ché ruou tur glucose 1a 80%. Tinh thé tich khi CO, thu dugc theo
hai cach, biét ring khéi luong riéng cua CO, & nhiét do 27,3°C, 4p suit 1,2 atm
la 2,143¢g/1.

(C=12;H=1;0=16)
DS: a. 38,07% ; b. 695,5g ; 126,95 lit ; 126,94 it

L.5. Lién két hidro

Lién két hidro 1a mot loai lién két hoa hoc yéu, dugc thyc hién giira hidro linh dong [H
linh dong la H c6 mang mot phan dién tich duong, H nay dugc lién két cong hoa tri phan
cuc (co cuc) véi mot nguyén tb ¢6 do am dién 16n gom O, N, F ] véi mot ngudn giau dién
tir (cling thuong 13 cac nguyén t6 c6 do am dién 16n gdm O, N, F).
Lién két hidro dugc biéu dién nhu sau:
o+ &’-
A < H...B

A = H: lién két cong hoa trj phan cuc gitta H véi nguyén t6 ¢6 d6 am dién 16n A
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(O, N, F). Déi dién tir gop chung bi kéo vé phia A c¢6 d6 4m dién 16n hon
so voi H.

H...B: lién két hidro gitra H v6i nguon gidu dién tor B (B ciing thuong la cac
nguyén t6 c6 d6 am dién 16n gdm O, N, F hay ngudn dién n, nhan thom)

(H c6 d6 am di¢n 2,1. Con O c6 d§ am dién 3,5 ; N ¢6 do am dién 3,0 ; F c6 d§ am
dién 4,0)

Nhu vay bdn chit ciia lién két hidro la do lwc hit tinh dién giita H linh dpng cé mang
mot phin dién tich dwong véi nguon giau dién tiv B c6 mang mét phan di¢n tich ém.
Do d6 yéu td nio lam cho H cang linh dong, tirc H cang mang nhiéu dién tich dwong, va
ngudn giau dién tr B cang giau dién tir, tirc B cang mang nhiéu dién tich am, thi lién két
hidro gitta H va B cang manh.

Thi du:
Lién keét hidro gitra cac phan tir nudc (H,0):

ﬁO_H}fO_HH/O —H...

Lién két hidro gifta cac phan tir ruou etylic (C,HsOH):
KO_Héo_HC/O —H...
oHs  CoHs  CoHs
Lién két hidro gitra hai phan tir axit axetic (CH;COOH)
[Dang nhi hop hay dimer (dime) cua acid acetic (axit axetic)]

/O—H ..... O\
CH;—C C—CH
3 \\ / 3
O--...- H—O

- Chi nhitng phan tu ’néo chta H linh dong, tirc c6 chira nhom —O-H, —-N-H, F-H,
moi tao duoc lién két hidro gitra cac phan tir cua chung véi nhau.

Cu thé: Nude (H-OH), Rugu don chire (R-OH), Ruou da chie (R(OH),), Phenol
(Ar-OH), Axit hiru co (R-COOH ), Amoniac (NH3), Amin bac 1 (R-NH;), Amin
bac 2 (R-NH-R”), Amino axit (H,N-R-COOH)... tao duoc lién két H giita cac
phan tir v6i nhau.

- Hai hop chdt céng héa tri c¢é khéi lwong phdn tir xdp xi nhau, hop chit nao tao
duoc lién két hidro gilta cac phan tu vdi nhau thi s€ c6 nhiét do nong chay, nhiét do
s6i cao hon (do phai can cung cap thém nang luong nhiét dé pha v lién két hidro,
sau d6 phan niang lugng con du méi cung cip cho dong ning dé cac phan tir bay
hoi).

Thidu: ¢°: CH;Cl(-24°C, M =50,5) < t°C,HsOH (78°C, M = 46)
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ty H,0> H,S (H0 co lién két hidro, con H,S khong c6 lién két hidro)
(100°%) (-61°°)

ty:CH, —CH,—OH>CH, —O-CH, (CH;CH,OH c6 tao lién két H)
(780C) (_240C)

ty :CH, —OH>CH, —CHO  (CH;O0H c6 tao lién két hidro)

M =32) (M =44)
(650C) (2 loC)

t°:CH, —CH, —CH, — CH, —OH > CH, - CH, - O— CH, — CH,
(118°C) (35°C)

t;:CH, - NH, >CH, —CH, — CH, > CH, — CH,(CH3NHj c6 tao 1k H)
M =31) (M = 44) (M =30)
(~6,5°) (—42°) (—88°)

ty:CH,—NH-CH,>CH,—CH, (CH3;-NH-CHj c6 tao lién két hidro)

(M= 45) (M = 46)
(7’40C) (_240C)

t’%: CH;-CH,-COOH > CH3-COO-CH; (CH3;CH,COOH c6 tao lién két H)
M=74; 141°C) (M =74; 57°C)

t%: CH;-COOH > H-COO-CH; (CH3COOH c6 tao lién Kkét hidro)
M=60; 118°C) (M=60; 31,5°C)

Hop chat hitu co nao tgo duwoc lién két hidro véi mede va co khoi heong phdn tir
khong lon s€ hoa tan nhiéu trong nuoc.

Thi du:
cac ruou chua 1C, 2C, 3C trong phan tor ( CH3;0H, C,HsOH, C;H;OH ) tan moi

ti 1€ (tan v6 han) trong nudc.
Céc axit chua 1C, 2C, 3C trong phan tt (HCOOH, CH3COOH, CH3;CH,COOH)

tan vO han trong nudc.
Nhung axit panmitic (acid palmitic, C;sH3;COOH), axit stearic (C,7H3sCOOH)

khong tan trong nudc.
Bai tap 56
Bi€u dién céc loai lién két hidro co6 thé co6 trong dung dich gom etanol hoa tan trong nudc.
Loai lién két nao bén nhat va loai nao kém bén nhat? Giai thich. Biét rdng goc
hidrocacbon no day dién tir.
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Bai tap 56’

Khi dun nong trén 70°C thi phenol (C6H50H) hoa tan v han trong nudc 1a do co tao lién
két hidro giira phenol v6i nude. Biéu dién cac loai lién két hidro co thé co trong dung
dich nay va hay cho biét loai nao bén nhit, loai nao kém bén nhat? Tai sao? Cho biét
nhom phenyl rut dién tir.

Bai tap 57

Chon nhiét d6 soi thich hop cho cac hoa chét sau day: Axit fomic (HCOOH), Andehit
axetic (CH3CHO), Ruou metylic (CH30OH), Axit axetic (CH3;COOH), Ruou etylic
(CH3CH,OH) tmg v6i cac trj sb: 21°C; 65°C; 78°C; 100,5°C; 118°C. Giai thich.

Bai tip 57° ‘ )
Hay sap theo thur ty nhi¢t do soi ting dan cia cac hoa chat sau day: Ruogu etylic, Axit
axetic (CH;COOH), Bimetyl ete (Dimetyl eter, CH;OCH3) va Natri metylat (CH3;ONa).

Bai tap 58
So sanh sy hoa tan trong nudc cua: Axit n-butiric (CH;CH,CH,COOH); n-pentan; Axit
axetic (CH;COOH).

Bai tap 58° )
So sanh sy hoa tan trong nudc gitta cac chat sau day (co6 giai thich): Ruou etylic
(CH3CH,OH); Benzen va Rugu n-amylic (CH3;CH,CH,CH,CH,OH).

VIIL4. Tinh chét héa hoc

VIIL4.1. Phén ing chay
Cac hop chat hitu co chira C, H, O chay tao ra khi cacbonic (CO;) va hoi nude (H0)
giong nhu hidrocacbon nén rugu khi chéy ciing tao CO, va H,O.

o

C.H,OH -+ (x+%—§)02 —>  xCO, + %HZO

Ruou don chic
CH, OH + 37”0 —— 1C0, + (n+1)H,0

(CnHj,420) n mol (n+1) mol

Ruou don chitc no mach hé
= Ny >Nep,

Luuy
Ruwou no mach hé (ké ca don chuc 1an da chic) khi chdy déu tao sé6 mol H,0 > sé mol
CO;.

Ruou khéng no hay vong khi chdy tao s6 mol H,O <s6 mol CO..
Vi ruou no mach hé c6 dang C,Honiox(OH)x = ChH2,p:20x nén khi 1 mol ruou nay chay
tao: (n+1) mol H,O > n mol COs.
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Bai tap 59
A 1a mot ruou don chirc, dot chay hoan toan 8,88 g A rdi cho san pham chay hap thy vao
nude voi trong lugng du, dung dich thu dugc giam 16,08 gam so voi dung dich nude voi
lic dAu. Biét rang A chay tao ra thé tich hoi nu6c 16n hon thé tich khi CO, (do cing diéu
kién nhiét do, 4p suét).
Xéc dinh CTPT va cac CTCT c6 thé co cia A. DPoc tén cac chét nay. Viét CTCT céc
d6ng phan thuéc nhom chire khéc cua A.
Céc phan Ung xay ra hoan toan.

(C=12; H=1; 0 =16; Ca=40)

bS: C4H1()O

Bai tip 59°
X 1a mot rugu. D6t chay hoan toan 9,68 gam X rdi cho san pham hép thy vao luong du
dung dich Ba(OH),. Khéi lugng dung dich thu duoc giam 72,27 gam. Biét rang X cb
chtra mot nguyén tir O trong phan tir va trong san pham chay s6 mol CO, < s6 mol H,O.
Xac dinh CTPT, viét cac CTCT c6 thé ¢ cia X va doc tén cac chat nay. Viét CTCT cac
dong phan khac nhém chirc cua X.
(C=12; H=1; O =16; Ba=40)
bS: CsH,0; 8 CTCT ruou; 6 CTCT ete

VIIL.4.2. Phan tng véi kim loai kiém (Na, K,...)

R-OH + M B— R-OM + % H»

Rugu don chic  Kim loai kiém  Muébi ancolat kim loai kiém  Hidro

(M: Li, Na, K, Rb, Cs)

CxHyOH + M _—> CxHyOM + % H,
Thi du:
CH;OH + Na ——> CH3ONa + % H,
Ruou metylic  Natri Natri metylat Hidro
CH;CH,OH + K ——> CH3;CH,OK + % H,
Ruou etylic Kali Kali etylat

CH3-8H-CH3 + Li _ CH;-CH-CHj3 + 1/2H,

H Li

Ruou isopropylic Liti Liti isopropylat

CH,=CH-CH,-OH + Na —> CH,=CH-CH;-ONa + %Hz

Ruou alylic Natri alylat
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Luuy

L.1. Do gbc hidrocacbon no R— ddy dién tir vé phia —OH manh hon so v6i H—, nén lién
két gitra H va O trong ruou don chirc (R—O—H) kém phan cuc hon so véi lién két
gitta H va O trong nudc (H-O-H). H trong nhém —OH cua ruou don chtre it mang
dién tich duong hon so v&i H trong nhém —OH cua nudce. Noi cach khéac, nuée ¢
tinh axit manh hon rwou don chirc. Do d6 nudc ddy dugc rugu don chirc ra khoi
mubi ancolat kim loai kiém.

5+ 8+
R—-—0—-=<H H—-—O —H o0 <&
Ruou don chirc Nudc

R-ONa + H,O ——> R-OH + NaOH

Natri ancolat Nuédce Ruou don chirc  Natri hidroxit
Thi du:
CH;ONa + H,0O ——> CH;0H + NaOH
Natri metylat Metanol; Rugu metylic

CH;CH,OK + H,O —> CH;CH,OH + KOH
Kali etylat Etanol; Ruou etylic Kali hidroxit

L.2. Ruwou tic dung dwoc véi kim logi kiém tao khi hidro (H) bay ra, trong khi cac
hop chit hitu co khéng chtra H linh dong nhu hidrocacbon (CxHy), ete (R-O-R’),
este (RCOOR”), andehit (RCHO), xeton (RCOR”), dan xuat halogen (RX),...khong
tac dung kim loai kiém. Do d6, nguoi ta thuong van dung tinh chat nay dé nhdn
biét rieou ciing nhu dé tdch lay riéng rwou don chirc ra khoi hdn hop cac chat hiru
co khong chira H linh dong khac: Chét hitu co nao hda tan dwoc natri (Na) va tao
khi bay ra (hidro) thi 6 la rwou; Cho natri kim loai (Na) vao hon hop c6 chtra ruou
don chirc 14n v&i cac hogp chat hitu co khong chira H linh dong khac thi chi c6 rugu
phan tmg, tao mudi natri ancolat va khi hidro bay ra. Dun néng dé dudi cac chét
hiru co con lai bay di, chi con lai mudi natri ancolat. Sau d6 cho mubi nay tac dung
voi nude (H,0) s€ tai tao duoc rugu don chuec.

R-OH + Na —> RONa + %Hz

RONa + H,O0O —> ROH + NaOH
[2RONa  + H,SO4 —> 2ROH  + Na,SO4] (Nudce day dugc rugu
don chire ra khoi mudi thi cac axit ciing day dugc ruou ra khoi mudi cia ruou)

Bai tap 60 ) N .

Tach lay riéng ting chat ra khoi hon hgp gom: rugu etylic, n-hexan va isopren.
Bai tap 60° ) N .

Téch lay riéng tung chat ra khoi hon hop gom: Benzen, Stiren va Metanol.



Giao khoa hoa hitu co 125 Bién soan: V5 Hong Thai

Bai tap 61
Hon hop A gdm hai rugu mach hg, don chire, déu chira mot lién két doi, hon kém nhau
mdt nhom metylen trong phén tir. Lay 20,2 gam hdn hop A cho tac dung hét v6i Na, thu
dugc lugng mudi co6 kh01 luong tang 6,6 gam so voi hon hop A.
a. Xac dinh CTCT mdi rugu trong A, biét rang trong A ¢6 rugu c6 mach cacbon phan

nhanh.
b. Tinh % khdi lwong mdi ruou trong hdn hop A.

(C=12; H=1;0=16)
bS: 28,71% Cs;HsOH; 71,29% C4H,0H

Bai tap 61°
Lay 2,72 gam hdn hop A, gdm hai chat ké tiép nhau trong diy dong dang xicloankanol,
cho tac dung hét voi kali. Sau phan tng thu dugc hdn hop mubi c6 khdi lugng ting 1,14
gam so v&i hon hop A lac dau.
a. Xac dinh CTCT cta mdi rugu trong hdn hop A, biét rang chung c¢6 mach cacbon
khong phan nhanh.
b. Tinh % khdi lwgng mdi rugu trong hdn hop A.
(C=12;H=1;0=16; K=39)
bS: 63,24% CsHyOH; 36,76% CeH;OH

VII1.4.3. Phan ing ete - hoa (Phan ung tao ete)

ROH + R’OH H,SO0.(d) 130 - 140°C R-O-R’ + H,0
Ruou don chitc  Ruogu don chirc Ete don chirc Nudc
1 mol 1 mol 1 mol 1mol

Véi hdn hop gém hai ruou don churc khac nhau ROH va R’OH, sau khi thyc hién phan
ung ete hoa, s€ thu dugc hon hgp ba ete don chic khac nhau. B6 1a ROR’, ROR va
R’OR’.

ROH + R’OH H,SO4(d) 130 - 140°C ROR’ + H,0

2ROH H,SO4(d) 130 - 140°C ROR + H,0
2R’OH H,SO4(d) 130 - 140°C R’OR’ + H,0O
Thi du: N
Céc phan g ete héa véi hon hop hai rugu metylic va etylic:
CH;O0H + CH;CH,OH H,SO4(d) 140°C CH;0CH,CH; + H,0O
Metanol Etanol Metyletyl ete
2CH;0H H,SO4(d) 140°C CH;0CH; + H,O
Ruou metylic Dimetyl ete; Ete metylic
2CH;CH,OH H,S0,4(d) 140°C CH;CH,OCH,CH; + H,0O

Rugu etylic Dietyl ete; Ete etylic (ete gdy mé)
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Céc phan tmg ete hoa v6i hon hop hai ruou n-propylic va isopropylic:

CH3;CH,CH,OH + CH3—£H—CH3 H,S04(d) 140°C. CH3CH,CH,OCH-CH; + H,O
H

H;
Propanol-1 Propanol-2 n-Propylisopropyl ete
Ruou n-propylic Ruou isopropylic
2CH;CH,CH,OH H,S0,4(d) 140°C CH;CH,CH,0OCH,CH,CH; + H,O

DPin-propyl ete; Ete n-propylic

2CH3-¢CH-CH; H,S0,4(d) 140°C CH3-EH-O- H-CH; + H;0
OH H; H;
Diisopyl ete; Ete isopropylic

Luuy
L.1. V6i 2 mol hén hop hai rugu don chirc, sau khi thyc hi¢n phan ung ete héa hoan
toan, thi thu dugc I mol hon hop ba ete don chirc va 1 mol nuoc.

L.2. C6 nhiéu chit thugc chic ete, nhung efe ding dé gdy mé trong phau thudt la ete
etylic hay dietyl ete (dietyl eter, CH;CH,OCH,CH3).

L.3. Phdn irng ete hoa tir ruwgu cling 1a mot loai phdn wrng dehidrat hoa ruwou.

Bai tap 62
Hon hop A gdm hai rugu don chirc no mach ho ddng dang ké tiép. Thuc hién phan tng
ete hoa hoan toan 11,8 gam hdn hop A, thu dugc hdn hop ba ete va 1,98 gam H,O.
a. Xac dinh CTCT va doc tén mdi rugu trong hdn hop A
b. Tinh phan trim khéi lugng mdi chat ctia hon hop A.
c. Tinh khdi luong mdi ete. Biét rang s6 mol ciia ete ¢6 khdi lwong phéan tir trung gian 14
0,04 mol.
(C=12;H=1;0=16)
bS: a. CH;CH,OH; CH3CH,CH,OH b. 38,98% C,HsOH; 61,02% C;H,OH;
d. 3,52g;2,22¢g;4,08g

Bai tap 62’

Thuc hién phan tng ete héa hoan toan 10,54 gam hdn hop A gdm hai rugu don chirc

mach ho, chita mot nbi doi, hon kém nhau mot nguyén tir cacbon trong phan tir. Sau phan

mg thu dugc hdn hop ba ete va 1,44 gam H,O.

a. Xac dinh CTCT va doc tén hai rugu trong hdn hop A, biét rang c6 ruou phan nhanh
trong hon hop A.

b. Xac dinh % khdi lugng mdi chat trong hdn hop A.

c. Tinh khéi lugng moi ete thu dugc, biét réng ¢6 0,03 mol ete c¢6 khdi lugng phan tir
trung gian trong hdn hop ete.
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(C=12;H=1;0=16)
DS: 38,52% C3HsOH; 61,48% C,;H,OH; 3,36g; 1,96g; 3,78¢

VIIl.4.4. Phan irng dehidrat - héa rugu tao hidrocacbon khong no

CH,OH H,S04(d) >170°C (Thuong & 180°C) CiHy. + HO
Rugu don chue Hidrocacbon khong no ~ Nudc
x=>2)
1 mol 1 mol 1mol
CuH2, +1OH H,S0,(d) >170°C (Thuong & 180°C) CH», + HO
Ruou don chirc no mach hé Anken; Olefin
(n>2)
Thi du:
CH,=CH-CH,-OH H,S04(d) 180°C CH,=C=CH, + H)0O
Propenol; Ruou alylic Propadien; Alen
CH;-CH,-OH H,S04(d) 180°C CH,=CH, + H)O
Etanol; Ruou etylic Eten; Ruou etylic

H,S0,(fi), 180’ C Buten-2 (SP tinh)

CH3—CH2—C|?H—CH3

OH L > CH;—CH,—CH=CH, + H,0
Butanol-2 Buten -1 (SP puj

.....

(Qui taé Zaitsev)

—» CH;—CH,—CH=C—CHj; + Hy0
I I H,S0; () |
CH3—CH2—$H—$H—CH3 e | 2-Metylpenten-2  CH3(Sp chinh)
OH CHs — CH3—CH=CH—(|3H—CH3 +H,0
2 —Metylpentanol-3
4-Metylpenten-2 CH;
(SP huj

Luuy

L.1. Ruwou nao logi nudc tgo dwgc anken hay olefin thi d6 1a ruwgu don chirc no mgch
ho (ankanol) va c6 chura s6 nguyén tir cacbon trong phan tir 16n hon hay bang 2.
Ruou nay c6 cong thirc tong quat 1a C,Hz, + 1OH (n >2).

L.2. Khi dun néng ruou don chirc no mach hé (chtra s6 nguyén tir C trong phan tir >2)
v6i dung dich H,SO4 dam dic tir nhiét d6 thdp dén ting dan thi co su dehidrat hoa
ruou tao ete (& nhiét do 130-140°C) va tao olefin (¢ nhiét d6 170-180°C). Do d6
hon hop céc chét sau phan tng c6 thé gém: ete, olefin, ruegu con du, nudc.

2CnH,, + 1OH H,SO.(d) 140°C CnH,, +10Co+1 + HO
Ruou don chirc no mach ho Ete don chirc no mach h¢é Nudc
2 mol 1 mol 1 mol
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CnH,, + OH H,S0.(d) 180°C CnH,, + H,O
Ruou don chirc no mach ho Anken, Olefin Nuédce
1 mol 1 mol 1 mol
Thi du:
2CH3-CH,-OH H,S0.(d) 140°C CH,-CH,-O-CH,-CH; + H,0O
Etanol, Ruou etylic Dietyl ete, Ete etylic
(Ete gdy mé)
CH;-CH,-OH H,S04(d) 180°C CH,=CH, +  H,0
Etilen, Eten
Bai tap 63

Hon hop A gdm hai chét lién tiép trong diy dong dang. Thuc hién phan tng dehidrat hoa
hoan toan 4,84 gam hdn hop A bang cach dun néng hon hop A véi dung dich H,SO, dam
dic o 180°C, thu duogc hdn hop gdm hai olefin. Luong hdn hop olefin ndy lam mat mau
vua da 0,9 lit dung dich Br; 0,1M.
a. Xac dinh CTPT hai rugu trong hon hop A.
b. Tinh thanh phan khdi lugng mdi chat trong hdn hop A.
c¢. Néu dun néng luong hdn hop A trén véi dung dich H,SO, ddm dic ¢ 140°C. Viét cac

phan xay ra. Tinh khdi lugng hdn hop ba ete thu duge. Biét rang hiéu suét cac phan

ung ete hoa 1a 40%.

(C=12;H=1;0=16)
bS:b. 1,84g C,HsOH; 3g CsH,OH «c. 1,612¢g

Bai tap 63’
Hdn hop X gdm hai rugu cing diy dong ding. Thuc hién phan tng loai nude hoan toan
16,6 gam hdn hop X, bang cach dun néng hdn hop X véi H,SO4 ddm dic ¢ 180°C, thu
dugc hdn hop Y gdm hai anken khong dong phan. Luong hon hop Y nay lam mat mau
vira du 3 lit nude brom 0,1M.
a. Xac dinh CTPT mdi ruou trong hdn hop X. Biét rang khéi lugng phén tir hai ruou

hon kém nhau 28 dvC.
b. Tinh % s6 mol mdi chét trong hdn hop X.
c. Néu thyc hién phan ng ete hoa 16,6 gam hdn hop X voi hiéu suit 60%. Viét cac

phan tmg xay ra. Tinh khéi lugng hdn hop ete thu dugc.

(C=12;H=1;0=16)
PS: 66,67% C,HsOH; 33,33% C4HyOH; 8,34g hon hop ete

VIIL.4.5. Phan ing este - hoa (Phan trng tao este)

HoSO,(i

R—C—OH + R—OH <= to“(”) R—C—O0—R' + H,0

o o)
Axit hod co Roou Ege N6o6a
Axit cacboxilic Anky! cacboxilat
Thi dui

H,SO, (A
CH;—(C—OH + CH;—CH,—OH 2t04(n) CHy—C—0—CH, + H,0
0 0

Axit axetic Robu etylic Etyl axetat N6bda
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CHy=CH—C—OH + CHs—CH—CH; ﬁij("L CHy=CH—G—O—CH—CHy+ 0

OH 0 CHs
Axit acrilic R&6u i sopropylic Isopropyl acrilat
Axit benzoic RooU benzylic Benzyl benzoat
+ HO
HoSO,(h
HOOC—COOH + 2CH3;0H = CH;00C—COOCH;3 + 2H,0
Axit oxalic Ro0U metylic t Nimetyl oxalat
HoSO,(A
2HCOOH + HO—CH,—CH,—OH 2t°4(n) H—C—0—CHy~CH,—0—(—H
Axit fomic Etylenglical 0O Etylen fifomiat o)
H,S04(d + H0
CH;=C—COOH + CH;OH 204 Cly=(—C—0=CHy ~ H,0 2
CH; R&6U metylic CH; O No6da
Axit metacrilic Metyl metacrilat

Luuy
L.1. Phdn iing cin bang (Phdn trng thudn nghich) 1 phan tmg xay ra duoc theo hai
chiéu ngugc nhau trong ciing mot diéu kién.

Thi du:
CH;COOH + C(C,HsOH H%SOégdg tOE CH;COOC,Hs + H,O
Axit axetic Ruou etylic Etyl axetat Nude
2SO, + O, V,0s (Pt) 450°C 2S0;
Anbhidrit sunfuro Oxi Anbhidrit sunfuric
N, + 3H, Fe t°, p 2NH;5
Nito Hidro €<= Amoniac, Hidro nitrua

L.2. Phan irng cdn bang hay phdn img thudn nghich xdy ra khéng hodn toan. Sau phan
ung khong nhitng thu dugc san pham ma con hi¢én dién cd cac tac chat Phan ung
thuan nghich dat trang thai can bang (coi nhu phan rng xong) khi nong do cua cac
chét trong phan ng khong thay dbi theo thoi gian. Lic nay védn toc ciia phan ung
thudn bang vdn toc phdn ung nghich. Nghia la trong cung mot don vi thoi gian, néu
¢6 bao nhiéu lugng tic chat bi mat di do phan tng thuén thi ciing c6 biy nhiéu
lwong tac chat nay dugce tao tré lai do c6 phan tng nghich. Vi thé cdn bang héa hoc
con duge coi la cdn bang dong.

L.3. Nguyén ly chuyen dich can bang (Nguyén ly Le Chdtelier): Phan ing can bang sé
dich chuyen theo chiéu chong lai yéu 16 lam xdo tron cin bang
Cu thé:
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Néu lam ting nong dé cia mét chat trong phan umg (nhu cho thém chat nay vao
hé phan ng) thi cdn bang sé dich chuyén theo chiéu lam gidm nong do ciia chat
nay, tirc la chiéu chat nay tham gia phan vng; Con khi lam giam nong do mot chat
trong phan img (nhu lay chat nay ra khoi hé phan tng) thi cdn bang dich chuyén
theo chiéu lam tang nong do chdt nay lén, tirc la chiéu tao ra thém chat nay.

Néu lam tang dp sudt thi can bang s& dich chuyén theo chiéu lam giam ap suét,
tic 14 thién vé chiéu tao ra it s6 mol khi hon; Con khi lam giam ap sudt thi can
bang s& dich chuyen theo chiéu lam ting ap suét, tirc 1a phan ung thién vé chiéu
tao ra nhiéu sé mol khi hon.

Khi 1am tdng nhiét @6 thi phan tng can bang s& dich chuyén theo chiéu 1am ha
nhiét do, tirc 13 thién vé chiéu thu nhiét (chiéu 1am hé phan tmg lanh); Con khi lam
ha nhiét dé phan wng, thi can béng s€ dich chuyén vé chiéu lam tang nhi¢t do, tuc
13 thién vé chiéu téa nhiét (chiéu 1am hé phan tmg néng 1én).

Thi du:

Vi phan ting tong hgp amoniac tir nito va hidro:
Ny (k) + 3Hy(k) == 2NH;(k) AH <0 (Phan ting toa nhiét theo chiéu
4 mol khi bén TC 2 mol khi bén SP thuan, thu nhiét theo chiéu nghich)

bé tao nhiéu NH; va nhanh, thi:

Tang nong dd N,, Hy; giam nong dd NHs. Tire thém Ny, H, vao hé phan tung; Lay
NHj; ra khoi hé phan tmg. Phan tmg s& thién vé chiéu tao NHs.

Tang 4p suat. Phan tng sé& thién vé chiéu tao ra it s6 mol khi (chiéu tao NH3).
Dang 18 thuc hién phan tng & nhiét d thap, dé phan tmg thién vé chidu toa nhiét
(chiéu tao NH3). Tuy nhién néu thyc hién phan tmg & nhiét do thip qué thi
phan mg xay ra rat cham, khong c¢6 lgi vé phuong dién thoi gian. Do do
nguoi ta can tinh toan dé thuc hién phan Ung & nhiét do tdi wu thich hop nham
vira thu duoc nhiéu NHj; vira nhanh.

Dung chét xuc tac thich hop dé thuc ddy van tc xay ra nhanh hon.

Diéu kién thyc nghiém cua phan ng téng hop NH; tir N, va H, trong thuce té 1a: thyc
hién ¢ ap suat kha cao (200 - 390 atrp); & nhiét d6 450 - 500°C; dung chat xtc tac la
bot kim loai Fe dugc hoat héa bang hon hop ALLO; - K;O.

L4. Phan tmg theo chiéu: Axithituco + Rugu —> Este + Nudc, goi 1a phdn iing

este hoa.

Con phan tng theo chidu: Este + Nudc — Axithituco + Ruou, goi 13 phdn
ung thiiy phan este.

L.5. Pic diém ciia phan 1’1’ng este héa la mot phan ing thudn nghich; can sy hién dién

axit vé co lam xiic tac (H'); phan ung xay ra voi van toc kha cham; chuyen dich can
bang khéng bi dnh hwéng boi yéu t6 dp sudt (vi san pham, tac chat déu ¢ dang 16ng).

VIIL4.6. Phan {rng tao din xuit halogen tir rugu
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R-OH + HX t°, XT (ZnXy) R-X + H,O
Rugu Axit halogen hidric dd Dian xuét monohalogen Nudc
Ankyl halogenua
Thi du:
CH;-CH,-OH + HCI tO, ZnCl, S CH;-CH,-C1 + H,O
Rugu etylic  Axit clohidric <————————— Etyl clorua Nuédc
Etanol Cloetan
0
t
CH;—CH—CH; + HBr CH;—CH—CH; + H,0
Oy Axitbromhifiic (i) X! . NG
R&6i isopropylic Isopropyl bromua
Propanol -2 2-Brompropan
(|:H3 0 (|:H3
CH;—C—CH; + HI CH;—C—CH; + HO
(l)H Axit iodhifiric (i) Xt }
Rodu tert-butylic Tert-butyl iofiua
2-Metylpropanol-2 2-lod-2-metylpropan

Luuy
L.1. Phan ung tao dan xuat halogen tir rugu ciing 1a mot phan tng thuin nghich hay cin
bang.

- Phan tmg theo chiéu: ROH + HX — RX + H,O dugc goi la phan img tao dan
xuat halogen tu ruou.

- Phan tmg theo chiéu: RX + H,0 — ROH + HX duoc goi la phan ing thiy
phan dan xuat halogen.

L2. Dan xuit halogen RX cling dugc coi 1a este cua rueou ROH voi axit vo co HX.

L3. Van toc phan tng tao din xuat halogen tir rugu ting dan véi:

R"
|
“R—CH0H < R—CH—R' < R—C—R
e I OH OH
R0 baéi 1 R0 bai 2 Ro61 bad 3

-HCl < HBr < HIL

L4. Thuéc thir Lucas (dung dich HCI(d) + ZnCl,) duoc dung dé phdn biét cic rwou bic
mot, bdc hai, bdc ba. Cac rugu chua it hon 6 nguyén tir C trong phén tir tan trong
thuoc thir Lucas
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- Rugu nao ma tac dung vé6i thude thir Lucas thiy dung dich duc ngay (do tao dan xut
clo it tan) thi d6 1a rueou bdc ba.

- Ruou ndo ma tac dung véi thude thir Lucas vai phit sau (khoang 5 phiit) moi thdy
dung dich duc (do tao dan xuét clo it tan, cham hon) thi d6 1a rueou bdc hai.

- Ruou ndo ma tac dung véi thudc thar Lucas ma khéng thdy dung dich duc thi d6 1a
riegu bic moét (do van tde tao R-CH,-Cl cham hon, can dun néng, phan tmg mai xay
ra).

VIIL.4.7. Phan @ng rugu bi oxi hoa hiru han béi CuO, dun nong

Ruou bac 1 (R-CH,-OH) bi oxi héa hitu han bdi CuO dun néng, tao andehit (R-CHO);
Ruou bac 2 (R-CH(OH)R’) bi oxi héa hitu han bdi CuO, dun néng, tao xeton (RCOR’);
Ruou bac 3 (R-C(OH)(R’)(R’*) coi nhu khong bi oxi hoa hitu han boi CuO.

R-CH,-OH + Cu0 —“— R-CHO + Cu + H,O
Ruoubic 1  Ddng (II) oxit Andehit DPdng Nude

0
R—CH—R' + CuO —t 5 R—ﬁ—R’ + Cu + H,0

OH Noag ~ Nooa

Rodubaa2  Noag (Il)oxit o
$l| ,
| t
R=C—R + w0 —X—
OH
R66U bad 3
Thi dui
-1 2 to +1 0
CH;—CH,—OH + Cu0 —> CH;—CHO + Cu + H0
R0 etylic Roag (1) oxit Anfihit axeti
(Chatikhoii (Chatioxi hoa) ana

0 +2 0 +2 0
CH;—CH—CH; + CuO t—’ CH;—C—CH; + Cu + H,O
(Chatioxi hog) I

OH
R661 isopropylic i rrlw-}a)églt?(%ton
Propanol -2 Propanon
(Chaikhoji
CHj;

| ¢’
CH3—(|:—CH3 + Cu0 ﬁ@»

. OH
R&6U tert-butylic
2-Metylpropanol -2
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-1 +2 0 +1 0
CH,—CH—CH,0H + CuW0 ——> CH,=CH—CHO + Cu + H0
Ro6u alylic Acrolein
Propenol Propenal_ .
(Chaikhof (Chatoxi hoa) Anfehit acrilic
0 +2 ¢ +2 0
CliH—CH3 + Cul0 —— ﬁ—CH3 + Cu + H,O
OH Noag (I1) oxit 0
1-Phenyletanol -1 Metyl phenyl xeton
Axetophenon
-1 +2 tO +1 0
CH,OH + CulO ——> CHO + Cu + HyO
Noag (I1) oxit
Ro6U benzylic (ChaﬁOXi hoé) Benzaninehit
Phenyl metanol Anfiehit benzoic
(Chaikhoi Phenyl metanal

Luuy

L.1. Thay vi dung CuO, nguoi ta con ding O; ciia khong khi, véi bgt kim logi dong
(Cu) lam xuic tac, dun nong, d¢ oxi hoa hiru han ruou bac 1 tao andehit, rugu bac 2
tao xeton, khong oxi hoa hiru han rugu bac 3.

1 1 0 Cu 2 2
R—CH,OH + ——0, ——> R—CHO + HO
R0 baé 1 2 on Ot Anfiehit
(Chaikhoii (Chatioxi hod)
0 1 0 Cu 2 2
R_$H_Rv + 2—02 T> R_lc_R' + HQO
OH (Chatioxi hog) O
R&6U baé 2 Xeton
(Chaikhajl
RH
Cu N s . b by
R—C—R + O, ﬁ» (RO6U baé ba khoég booxi hoa hod hain)
OH
R&6u baé 3
Thi du:
-1 1 0 Cu +o2 -2
CHy —CH0H + —= 0y —5— CHy—CHO + HO0
Etanol . Oxi (KK) Anfehit axetic
Roou etylic Axetanfiehit

+2 2

0 0 Cu
CHy—CH—CH; + ;—02 — > CHy—C—CH; - H0

OH s 0]
R&b6U isopropylic (Chattoxi hog) <. Axeton
Propanol -2 Nimetyl xeton

(Chatikhdji Fropanon
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L.2. CgO cling nhu O, khong oxi hoa hitu han rugu bég: 3, nhung CuO ciing nhu O, c6
thé oxi hoa hoéq toan ruou bac 3 (chg nhu cé’c chat hiru co chira C, H, O khac) tao
CO, va H,O (giong nhu phan img dot chay chat hitu co).

y 0 Y Yy
CxHyOz + |[2x+=-z|CuO t xCO, + =H,O + 2x+=-—z|Cu
Y ( 2 j —> T g [ 2 j

Bai tap 64 .
Viét cac phuong trinh phan ing theo so do sau day:
A (C3HgO) %» B (Anfiehit)
H,S0,(7i) , 180°C

H,0 CuO
—

C D —— E (Xet
H,PO, £, p ¢’ (Xeton)
Cl, dd NaOH 0 H
500°C F ‘ G Cu,t’ H Ni, t’ A
o A
Ni,t
Bai tap 64’

Viét cac phuong trinh phan tmg theo so d6 sau ddy (Mdi miii tén 1a mot phan tng)

CuO
A (C4H;00) T> B (Xeton)

leso4 (A), 180'C

0
Cl,,500C dd NaOH
C (Sad phaén chinh) #» D t—°> E NH—2t0> F %» G
: i, ;
H
lNi At
A H,O I HoSO, (1)
HyPO, , t> P 180°C

VIIL5. Ung dung

- Ruou etylic (CH;CH,OH) c6 trong ruou, bia duge dung dé udng.

- Ruou etylic dugc dung dé sat tring; 1am dung méi.

- Tur ruou etylic didu ché duoc: Axit axetic (Acid acetic, CH;COOH), ding lam
gidm an; Ete etylic (CH;CH,OCH,CH3), dung lam chat gdy mé, lam dung méi;
Este etylaxetat (CH;COOCH,CHj3), dung lam dung méi; Butadien-1,3 (CH,=CH-
CH-CH,), tr d6 diéu ché duoc céac loai cao su nhan tao (Buna; Buna-S; Buna-
N);...

CH;CH,OH + O, Men giém . CH;COOH + H,O (pir1én men gidm)
Rugu etylic Oxi Axit axetic
(Khéng khi)
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2CH;CH,OH H,S0, (1), 140°C CH;CH,OCH,CH; + H,O

CH;COOH + CH;CH,OH HQSO4(i),tO CH;COOCH,CH; + H,O
%>

' XT CH,=CH-CH=CH, + 2H,O + H

2CH3;CH,OH £ XT

- Ruou metylic (CH;OH) dugc ding lam dung méi; diéu ché fomandehit
(HCHO), tir do di€u ché axit fomic (HCOOH), nhya phenolfomandehit;...

CH;OH + CuO (N HCHO + Cu + H)O

Ruou metylic Fomandehit

HCHO + 1220, Mn2; HCOOH

Metanal Axit metanoic
OH OH
NHCHO + n eXT CHy— | + nH0
Fomanfiehit Nooe
Phenol n
Nhoa phenolfomaniiehit
Hay: OH OH OH OH
(n+1) HCHO  + (n+2) OXT CH, CH;
Fomanfiehit
Phenol n

Nhoaiphenolfomaniiehit

+ (n+1) H,O

- T ruou bac 1 (R-CH,-OH) diéu ché dugc andehit (R-CHO), axit hitu co
(RCOOH), este (RCOOCH,R).

RCH,OH + CuO _+5 RCHO + Cu + H;O

1
RCHO + 502 an*; RCOOH

RCOOH + RCHOH _H.ts RCOOCH;R + H;O
- Tir ruou bac 2 (R-CH-R”) diéu ché duoc xeton (R-G-R”)
H

R-¢H-R’ + CuO t’ R-H-R’ + Cu + HO
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0)

VIIL6.1. Thiiy phin din Xuit halogen (R-X) trong dung dich kiém (OH), dun
nong, thu dugc rwgu (R-OH)
R-X + OH (dd) t’ > R-OH + X
Thi du:
CH;-Cl + NaOH s CH;-OH + NaCl
Metyl clorua dd Xut Ruou metylic Natri clorua
Clo metan  Natri hidroxit Metanol

CH;-CH,-Br + KOH t S
Etylbromua dd Potat
Brom etan Kali hidroxit

2CH,=CH-CH,-I + Ba(OH), (RN

CH;3-CH,-OH + KBr

Ruou etylic Kali bromua

Etanol

2CH,=CH-CH,-OH + Bal,

Alyl iodua dd Bari hidroxit Ruou alylic Bari iodua
VIIL.6.2. Hidrat hoa (Hop nuwéc, Cong nuwdc) anken, thu duwge rwgu don chirc no
mach hé (ankanol)
CnH,, + HO H;PO, , t°, p (H,SO, loang, t°) CnH,, + OH
Anken Nudc Ruou don chirc no mach ho
Olefin Ankanol
Thi du:
CH,=CH, + H;O H,PO, , 280-300°C, 70-80atm. CH3-CH,-OH
Etilen Nudc Rugu etylic
Eten Etanol
—> CHs— (‘3H*CH3 R&6U isopropylic
H3PO, (SPchinh)
CH3CH=CHy + H,0 —p OH
Propen t.p .
Propylen ——> CH3zCH,—CH,—OH (SPphuj

(Qui taé Markovnikov)

H
CHy—C=CHz * H:0 o
P
CHs
Isobutylen

CHz—CH—=CH—CH; +
buten-2

H.O

[N[ele];

Ro6u n-propylic

OH
\ Ro6 tert-butylic
—> CHs— ‘Cf CH3  (SPchinh)
CH3
——> CH3CH-CH,~OH
| Ro6i isobutylic
CH3 (SP phuj)
F:‘;Po“ CHy— CH-—CHz—CHs
P

OH
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VIIL.6.3. Khir andehit b:?mg hidro, thu duwgc ruwou bac 1; Khir xeton bﬁng hidro, thu
dwgce rugu bac 2.

R-CH=O + H, Ni (Pt) , t° R-CH,-OH
. . —_—
Andehit Hidro Ruou bac 1

(Chét oxi héa)  (Chat khu)

i 0 Ni (Pt 0
R-C-R + H, —g'>R-CHR
XO Hifiro QH
eton 2
(Chaéioxi hoa) (Chaékhod R66U baé 2
Thi di y
CHy CH=0 + H, —g > CHz—CHy—OH
Etanal t Etanol |
Anfiehit axetic Roou etylic
Axetanfiehit
CHy—G—CHs  + Hy T%» CHy—CH—CHg
OH
Axeton R&6L isopropylic
Ni
H-CH=0 + H, —;—> H—CHy OH (CHz OH)
Metanal t Metanol
Fomanfiehit R&6U metylic
CHz—CH;—G—CH3  + H; ~6—>  CHgCHy~CH—CHg
@) OH
Metyletyl xeton R66U sec-butylic
Butanon-2 Butanol -2
Ni
CHsCHy-CHO + Hy —— » CHs CHy—CHy—OH
Propanal £ Propanol-1
R&6u n-propylic

Anfiehit propionic

Luuy
L.1. Trong phan rng andehit cong hidro tao rugu bac 1, xeton cong hidro tao ruou bac

2 thi andehit, xeton dong vai tro c{cht oxi héa, hidro déng vai tro chat khir. Do do,
nguoi ta con noi dung hidro (H,) dé khir andehit tao rugu bac 1, khir xeton tao rugu
bac 2, hay andehit bi khir boi hidro tao rugu bac 1, xeton bi khir béi hidro tao rugu

bac 2.
L.2. Néu lay andehit, xeton khéng no dem cong H, thi H, cong vao ca lién két d6i C=C,

lién két ba C=C cuia gdc hidrocacbon khong no, 1an lién két d6i C=O ciia nhom
chtrc andehit, xeton. Do d6, cudi cung, sau phan ing nguodi thu dugc andehit, xeton
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no. (H, cong vao lién két déi C=C, lién két ba C=C d& hon la cong vao lién két
C=0 cua nhom churc andehit, xeton).

m
CiHon+1-mcuo + (1 + E )Hz Ni, ¢ > C.H,, + 1CH,-OH (n >0 m=0;2;4;6;...)
Andehit don chirc mach ho _ Hidro Ruou don chirc no mach hé
(m=0:no; m=2:co6 1lién két d6i C=C hodc c6 1 vong)

Thi du:
CH,=CH-CH=0O + 2H2 Ni, t’ S CH;-CH,-CH,-OH
Propenal Hidro Propanol-1
(Andehit khong no) (Rugu bac 1 no)
1 2 3 4 5 Ni 1 2 3 4 5
CH2:CH*%*CECH + 4H, —0> CH370H2*C‘:H*CH2*CH3
t
@) Hifro OH
Etinylvinyl xeton Pentanol -3
Pent-1-en-4-in-3-on (Ro6L baé 2 no)
(Xeton khoag no)

VIIL6.4. Thity phén este trong dung dich kiém (phan g xa phong héa) — ruou.

- 0 -
R-C-O-R + OH(d) — > R- C-O + R-OH
O dd kiean O Roo
Este Muoéacua axit hod cd
Thi du:
{0
CH3fﬁ*&CH27CH3 + NaOH —— CHgfﬁ‘?fONa + CH3*CH2*OH
0] dd Xut ) R&6U etylic
Etyl axetat Natri axetat
{0
CH,— C‘)f ﬁ)f o— (‘.‘.H— CH; + NaOH —— > CH,— (‘3— ‘(T‘.— ONa *+ CHs;— (‘JHf CH3
CH; 0 CH dd Xuti CH; O .. OH .
Isopropy!| metacrilat Natri metacrilat Roo6w isopropylic
{0
%ﬁ O—CH, + KOH —> — (l).— OK + Q CH,—OH
0 dd Potat O
Benzyl benzoat Kali benzoat R&6U benzylic
{0
CHy;— O— ﬁi ‘(‘37 O—CH; + 2NaOH ———> NaO— ‘(‘3* C—ONa + 2CH3;0H
0 O dd Xut O O RA6U metylic
Nimetyl oxalat

Natri Oxalat
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Luuy

Khi thity phén este ciia riou khéng bén (ruou trong d6 nhém —OH lién két truc tiép vao
cacbon mang ndi d6i C=C) thi khong thu dugc ruou ma 13 thu dige andehit hodc xeton.
Boi vi ruou tao ra do sy thiy phan, khéng bén, né s& chuyén hoa thanh andehit (néu
nhém —OH lién két vao cacbon ndi doi dau mach); hodc xeton (néu nhém —OH lién két
vao cacbon nbi dbi gitra mach).

Thi du:
{0
CHz— ‘c‘;— O—CH=CH, + NaOH ——> CHy COONa + [Csz CH— OF]
o dd Xutl Natri axetat (Khoag bea)
Vinyl axetat l

CH;—CH=O0
Anfehit axetic

0
CH,=CH—GC—O—C=CH, *+ NaOH —b > CH,=CHCOONa + |E)H3— c= CH€|
Il I i acri
0 CHs dd Xuéi Natri acrilat OH
Isopropeny! acrilat (Khoaég bea)

CHy— G~ CH3/

O
Axeton

VIIL6.5. Phan {rng 1én men rwou (Phan g diéu ché ruou etylic tir glucozo)

CsH1,06 Men ruou 2C,HsOH + 2CO,
Glucozo (Zymase) Etanol Khi cacbonic
Puong nho Ruou etylic

Trong thyc t&, nguoi ta ndu rieou dé uéng tir tinh bét (tir gao, nép, bdp, khoai mi,...) voi
su hién dién cac men thich hop lam xuc tac. Nhu vay men rugu dugc dung trong vi¢c
nau ruou tir tinh bot 14 hdn hop gdm cac men amylase, maltase, zymase dung lam xuc tac
cho qua trinh thuy phéan tinh bdt tao glucozo va qué trinh 1én men rugu tir glucose.

Tinhbdt ——> Glucose ——> Ruou etylic

(CeH1005)n  + nHO Céc men (Amylase, Maltase) nCe¢H 206
Tinh bt Nudce Glucose (Glucozo)
CsH 1206 Men rugu (Men zymase) 2CH;CH,OH + 2CO,
Glucozo Ruou etylic

Trong su 1én men rugu tu trai cdy chin trong tu nhién 1a nho mot loai nam men cé tén
Saccharomyces cerevisiae, loai nam nay tiét ra hai loai men (enzym) la maltase
(mantazo) (c6 cong dung xuc tac lam chuyén héa duong mantozo (maltose) thanh duong
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glucozo (glucose); va men zymase (zymazo) 1am xuc tac cho qua trinh lam chuyén hoa
glucozo, cling nhu fructozo (fructose, CsH206) thanh rugu etylic va CO,.

Hién nay, nguoi ta diéu ché duge cac loai men (enzym) dé lam xtc tac cho cac phan ting
1én men ma co thé khong can su hién dién céac vi sinh vat séng. Thi duy trong vién men
rugu thi ¢c6 men amylase lam xuc tac bién tinh bot thanh duong mantose; men maltase
lam xuc tac bién duong mantose thanh dudng glucose; va men zymase 1am xuc tic bién
glucose thanh etanol va khi cacbonic.

Trong cong nghiép, qua trinh 1én men ruou nhu sau: Ngudi ta ndu tinh bot thanh hd; sau
d6 cho hd tinh bot tac dung voi dung dich mam lta, c6 chira men amylase dé bién tinh
bot thanh mantose (duong mach nha). Lam ngudi dudng mantose ve 30°C, rdi cho men
ruou vao. Men ruou chira men maltase bién mantose thanh glucose, tiép theo men
zymase (trong men ruou) bién glucose thanh rugu etylic va khi CO,.

2(C¢H1005), + nHO Men amylase nCioH», 04
Tinh bot Nudc Mantose
C12H201,4 + H,O Men maltase 2CeH 1,05
Mantose Nude Glucose
CsH1,06 Men zymase 2CH;CH,OH + 2CO,
Glucose Ruou etylic Khi cacbonic

VIIL6.6. GO — Ruou gd (Rwou metylic; Metanol)

Phuong phap lau doi dé diéu ché metanol 1a chung cdt khan go. Khi chung cat khan gd,
ngoai than va nhya (chira nhiéu phenol) ngudi ta con thu dugce hdn hop khi (gdm CO,,
CO, CHa4, Hy) va dung dich nuoc [chita 10% axit axetic (CH;COOH), 1-2% metanol
(CH;0H), 0,5% axeton (CH;COCHy),...]. Dem xu ly dung dich nu6e nay véi voi (dé
tach lay Oax1t axetic) r6i dem chung cit phan doan dé tach lay axeton (1% = 56°C), metanol
(s = 65°C).

Hién nay, metanol dwoc san xudt chii yéu bang phuong phap tong hop: Khir cacbon oxit
(CO) bang hidro (H,) & 220 -300°C duéi ap suat 150 - 600 atm véi ZnO va Cr,03 lam
XUc tac.

CO + 2H2 ZHO - Cr203 CH3OH
Cacbon oxit Hidro 220 - 300°C Metanol

150 - 600 atm Ruou metylic, Ruou gb

Nguon CO va H, dwoc ldy tir khi than wot, khi cho hoi nudc di qua than nung d6. Do d6
CH;O0H tao ra tinh khiét va ré hon so véi phuong phap chung cat khan gd.

Metanol la mgt chit rit djc. Chi can udng 30ml CH;OH du dé gay chét nguoi, voi
lwong it hon c6 thé gay non mira, co giat, mi mat, kho thd,...

Bai tap 65 (TSDH, PHBK Ha N6i 2001)

Chat hitu co X khong no chtra cac nguyén t6 C, H, O. Cho X tac dung véi hidro du (co
xuc tac Ni nung nong) duogc chét hitu co Y. Pun Y véi H,SO4 dic ¢ 170°C, thu duge chit
hiru co Z. Trung hop Z dugc polisobutilen.
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a. Xac dinh CTCT ctia X va viét cac phuong trinh phan mng.
b. Tir chat X va metan cing cac chat vo co va diéu kién can thiét, viét cac phuong trinh
phan tng diéu ché thuy tinh hitu co (polimetyl metacrilat)

Bai tap 65°
A 12 mot chat hitu co mach ho, ¢6 thanh phan nguyén t6 gom C, H va O. A tham gia duoc
phan tng cong H, Hidro hoa hoan toan A, thu dugc B. Cho hoi B qua H,SO,4 dam dac,
dun nong & 180°C, thu dwoc D. Trung hop D, thu duge polipropilen.
a. Xac dinh cac CTCT c6 thé c6 cua A, doc tén A, va viét cac phan ing xay ra.
b. Xac dinh CTCT dung cua A, biét rang 0,1 mol A 1am mit mau vira da dung dich ¢
hoa tan 16 gam Br, va A tac dung Na c6 tao chat khi bay ra.
c. Tiur A (xac dinh & cau (b)), viét cac phuong trinh phan tmg diéu ché poliisopropyl
acrilat. Cac chat vo co va xuc tac thich hop c6 sén.
(Br=280)
bS:a. 6 CTCT b. Propenol

Bai tap 66 (DHBK Ha N6i 2001)

Hon hop A gém ba este don chirc, mach théng, duoc tao thanh tr cing mot ruou B va ba
axit hiru co, trong d6 c6 hai axit no dong dang ké tiép nhau va mot axit khong no, chira
mot lién két d6i. Xa phong héa hoan toan 14,7 gam A bang dung dich NaOH, thu duoc
hdn hop mudi va p gam ruou B. Cho p gam ruou B d6 vao binh dung natri du, sau phan
mg c6 2,24 lit khi thoat ra va khdi luong binh dung natri ting 6,2 gam. Mit khéac, d6t
chay hoan toan 14,7 gam A, thu dugc 13,44 lit CO; va 9,9 gam H,0O. Xac dinh CTCT cua
tlng este trong hon hop A.

Cac thé tich khi do & dktc.

(C=12;H=1;0=16)
bS: HCOOCH3; CH3COOCH;3; CsHsCOOCH;
HCOOCH3;; CH3COOCH3; C;H;COOCH;

Bai tap 66’
Hon hop A gém ba este don chuc, mach ho, dugce tao thanh tir cing mot rugu B va ba
axit hitu co, trong d6 ¢ hai axit hitu co no dong dang ké tiép va mot axit khong no, c6
chtra mot ndi d6i trong phan ti.
Thiy phan hoan toan m gam hdn hop A, thu duoc rugu B. Lugng rugu B nay cho tac
dung hoan toan véi kali du, khdi lugng binh dyung kali ting 2,79 gam va c6 0,6944 lit H,
thoat ra (dktc).
Néu ldy m gam A dem ddt chay hoan toan thi thu dugc 6,6752 lit CO, (dktc) va 4,824
gam H,O.
a. Xac dinh CTCT cua ruou B.
b. Xac dinh cong thirc ctia mdi este trong hdn hop A.
¢. Xac dinh m. Tinh thanh phan s6 mol mdi chit c6 trong m gam hdn hop A.
(C=12;H=1;0=16)
bS:a. C,HsOH c.m=6,096 g
0,012mol CH3COOC;Hs; 0,02mol C,HsCOOC,Hs. 0,03mol C,H3;COOC,Hs
0,01mol HCOOC,Hs; 0,022mol CH3COOC;Hs; 0,03mol C3HsCOOC,Hs
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Bai tap 67

Thuc hién phan tmg ete hoa hoan toan 16,6 gam hén hgp X gdm hai rugu don chirc no

mach ho, hon kém nhau 14 dvC trong phan tu, thu duoc 13,9 gam hon hop g6m ba ete.

a. Xac dinh CTPT, CTCT va doc tén mdi ruou trong hdn hop X. Biét rang trong X ¢
ruou bac hai.

b. Viét cic phan ung xay ra dua theo CTCT tim dugc ¢ cdu (a) va doc tén céc ete thu
duoc.

c¢. Tinh % khdi luong mdi chét trong hdn hop X.

d. Tinh s6 mol mdi ete thu duoc, biét ring c6 1,85 gam ete c6 khdi lwong phan tir nhod
nhit trong hdn hop ete thu dwoc va hdn hop ruou X tham gia phan tmg ete hoa vira
du.

(C=12;H=1;0=16)
bS: 27,71% C,HsOH; 72,29% C3;H-,OH; 0,025mol; 0,05mol; 0,075mol

Bai tap 67°

Hon hop A gdm hai rugu don chirc no mach hé dong dang ké tiép. Pun nong 12,4 gam
hdn hop A véi dung dich H,SO, dam dic ¢ 140°C, thu dugc 9,7 gam hdn hop B gém ba
ete.

a. Xac dinh CTCT mdi chat trong hdn hop A va doc tén cac chat nay.

b. Tinh % khdi lwong mdi chit trong hdn hop A.

c. Xac dinh khdi lugng va tén ctia mdi ete thu duoc, biét réng s6 mol ete co khdi lugng

phan tir 16n nhét chiém % téng sd mol hon hop B.

Céc phan ung xdy ra hoan toan.
(C=12;H=1;0=16)
DS:b. 25,81% CH;30H; 74,19% C,HsOH  c. 1,15g; 3g; 5,55¢

Bai tap 68
A la mot este. 11,8 gam A tac dung vira du voi 200 ml dung dich NaOH 1M. Bem chung
cat dung dich sau phan ung, thu duogc 6,72 lit hoi mot rugu (6 136, 5°C; latm) va 13.4
gam modt mudi. DSt chay hoan toan lwong mudi nay chi thu duoc 2,24 lit CO, (dktc) va m
gam x0da (soda).
a. Tinh m.
b. Xac dinh CTPT, CTCT va doc tén A. Cho biét ti khdi hoi ctia A nhé hon 4,5.
(C=12;H=1;0=16; Na=23)
bS: m=10,6g; C4HsO4 Dimetyl oxalat

Bai tap 68’

X la moét este. 5,9 gam X tac dung vura di 100 ml dung dich KOH 1M, thu dugc dung
dich Y. bem chung ct dung dich Y, thu duogc 1,68 lit hoi mot ruou Z (6 136,50C; latm)
va 8,4 gam mot mudi. Bt chay hoan toan lwong mudi nay, thu dwoc 1,12 lit khi CO,
(dktc); 0,9 gam H,O va a gam K,CO;.

a. Tinh a.

b. Xac dinh CTPT, CTCT va doc tén X. Cho biét d <3.

X o,

(C=12;H=1;0=16; K=139)
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bS: a=6,9g; C¢H4O4; Etylen difomiat
CAU HOI ON PHAN VIII

1. Hop chdt nhém chirc 1a gi? C6 gi khac nhau giita hop chit nhom chic véi
hidrocacbon?

2. Nhém chire hay nhém dinh chike 1a gi? Lay thi du 5 nhom chtc cu thé.

3. Thé nao la hop don chirc, da chﬁg, tap chire, chira mét logi nhém chirc? Mbi
trueong hgp hdy cho hai thi du cu the.

4. Viét CTCT cac dong phan mach ho tmg véi CTPT C,H40,. Hiy cho biét chét nao
don chtrc, da chuc, tap chure hay chira mot loai nhém chuc?
bS: 3CTCT

5. X 1a mot chét hitu co chira mot loai nhém chire. X khong lam mAt mau nude brom.
X tac dung dugc v6i kim loai kiém. Phan tram khdi luong nguyén té cia X la:
40% C; 6,67% H; 53,33% O. Xéac dinh CTPT va CTCT ctia X. Cho biét ti khoi
hoi cua X nho hon 7 va 16n hon 6.

(C=12;H=1;0=16)
bS: C6H6(OH)6

6. Hon hop khi va hoi A gdm: hoi ruou etylic, hoi rugu metylic va khi metan. Dem
d6t chay hoan toan 20 cm® hdn hop A thi thu dugc 32 cm” khi CO,.
a. Xac dinh thanh phan phan trdm thé tich cua hoi ruou etylic trong hdn hop hoi
khi A.
b. Hon hop hoi A ning hay nhe hon khi oxi?
Cho biét cac thé tich khi va hoi do trong cung diéu kién vé nhiét do va ap suat.
(C=12;H=1,0=16)
DS: 60% ; Nang hon (M > 34)

7. Hon hop K gdm cac khi va hoi sau day: metan, fomandehit va axetandehit. Liy 10
lit hdn hop K dem ddt chay hoan toan thi thu duoc 15 lit khi cacbonic. Céc thé
tich khi, hoi do trong cung diéu kién vé nhiét do va ap suat.

a. Tinh % thé tich hoi axetandehit trong hdn hop K.
b. Hén hop K niing hay nhe hon khi metylaxetilen?
c. Bing ba (3) phan tng lién tiép viét phuong trinh phan tmg diéu ché metan va
fomandehit tir axetandehit.
(C=12;H=1;0=16)
bS: 50%; Nhe hon (M < 37)

8. X 1a mét ruou don chirc mach hé, chira mot lién doi trong phan tir.
a. Viét cong thirc chung cia diy dong dang X.
b. X co chira 4 nguyén tir cacbon trong phén tir. Viét cac CTCT c6 thé ¢ cua X
va doc tén cac chat nay.
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10.

11.

12.

13.

14.

15.

c. Chon CTCT ding cua X, biét rang tir X va metan c6 thé diéu ché dugc thiy
tinh hitu co (polimetylmetacrilat, plexiglas).
bS: a. 5SCTCT c. 2-Metylprop-2-en-1-ol

Thé nao 1a bac cua ruou? Rugu bac 1? Rugu bac 2?2 Rugu bac 3?2 A ¢4 CTPT
CsH,1Cl. Chon CTCT ctia A dé phut hop vai chudi bién hoa sau day:

A — BRuoubicl) > C — D Ruoubac2) —» E — F (Ruoubic3)

Viét cac phan tmg xay ra. Mdi mili tén 1a mot phan tng.

a. Tai sao rugu etylic c6 nhiét do s6i cao hon han so vé6i cac andehit va dan xuat
halogen ctia hidrocacbon c6 khdi lwgng phén tir xap xi nhau?

b. Chat A ¢6 CTPT C;1Hy004. A tac dung véi NaOH tao ra mudi cia axit hitu co
mach thang va hai ruou 1a etanol va propanol-2. Viét CTCT cia A, B, goi tén
chung va viét phan tmg xay ra.

(B dé TSPH mén hoa)

Pun néng hai chit A va B ¢6 cing CTPT 1a CsHgO, trong dung dich xut dugc hdn
hop hai mubi natri cta hai axit C3HgO (A;) va C3H40, (B;) va hai san phdm khac.
a. A, B thudc chirc hoa hoc gi? Viét phuong trinh phan tmg.
b. So sanh su giéng va khéac nhau veé tinh chét hoa hoc ciia A; va B;.
(Bo d& TSPH mén hoa)

Cho so do bién hoa:
CH;COOH + CH=CH 0. XTIy, A

nA Trung hop S B
B +n NaOH N CcC + D

C + NaOH t gCaO)5 E + F

Xéc dinh cong thirc cua A, B, C, D, E, F, goi tén va viét cac ph‘én ung xay ra.
(B6 d¢ TSPH mon hoa)

a. Viét cac phan tmg diéu ché thuy tinh hitu co (plexiglas) tir axit va ruou tuong
ung.
c. Tu nguyén li€u chinh 1a axetilen, viét cac phuong trinh phan Umg di€u ché rugu
polivinylic. i
(B6 dé¢ TSPH mon hoa)

Viét phuong trinh phan tng oxi héa rugu béc 1, bac 2 ng véi cong thirc tong quat
CuHan 120 bang CuO thanh andehit hoac xeton. Lay thi du minh hoa.
(B6 d€¢ TSPH mon hoa)

a. Viét cac CTCT c6 thé c6 ctia C¢Hjo, biét rang khi hidro hoa ta thu dugc chét
isohexan.

c. Mot hop chét hiru co A chira 10,34% hidro. Khi dbt chay A chi thu dugc CO,
va H,0 v6i s6 mol nhu nhau va sé mol O, tiéu ton gép 4 1an s6 mol cua A. Xac
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dinh CTPT, viét CTCT cua A, biét rang khi A cong hop H, thi dugc ruou don
chure, con khi cho tac dung véi dung dich thude tim thi thu duge ruou da chirc.
(C=12;H=1,0=16)
(Bo dé TSPH mén hoa)
bS: C3H4O Ruou alylic

16. Cho CTPT cua A 1a C;HsBrs;.
a. Viét CTCT cac dong phan cta A.
b. Cho cic dong phan cua A lan luot tac dung v6i dung dich NaOH thu dugc san
pham gi? Biét rang néu hai nhom —OH cung lién két vi mot nguyén tir cacbon
thi khong bén, tu loai mot phan tir H,O.
Hay viét so d0 phan ung,
(Bo d& TSPH mén hoa)

17. Ddng phan 1a gi?
Viét CTCT cua cac dong phan tng véi CTPT C4Ho va C4H,00. Giai thich tai sao
C4H;,0 ¢6 nhiéu déng phan hon C4H;¢?
(Bo d& TSPH mén hoa)

18.
. Lién két hidro dugc hinh thanh trén co s¢ nao?
. Hop chét nao sau day tao ra duoc lién két hidro gitra cac phan tir? Giai thich.
C,Hg¢, C,HsCl, C,HsNH,, CH;COOC,Hs, CH;COOH, CH3;CHO
d. Chat nao c6 nhiét do soi cao nhat? Giai thich.
CH;CHO, CH3;COCH;3;, CH;COOH
e. Khi nao dé hoa Iong nhat? Giai thich.
CH4, CO;y, F,, C,Hy, NH;3
f. Chét nao dé tan trong nudc nhat? Giai thich.
C,He, C,H,, C,HsCI, NHs, H,S

[oa ]

(Bo d& TSPH mén hoa)

19. Mot s6 hop chét co cong thire CxHyOz c6 M = 60 dvC.
- Viét CTCT céc hop chat d6 va cho biét ching c6 dong phan véi nhau khong?
- Trong céac chét trén, chét nao tic dung duoc véi Na, véi NaOH?
(C=12;H=1;0=16)
(Bo dé TSPH mén héa)
19°. Yéu cau twong tu nhu bai (19) véi M = 74 dvC

20. - Viét CTCT va tén cua 3 dong phan mach nhanh cta penten (CsHjo)
- Tir cic hop chat d6 c6 thé diéu ché dugc mot rugu bac 2 va mot ruou bac 3. Viét
phuong trinh phan tng dang CTCT va tén goi cac rugu.
(Bo d& TSPH mén hoa)

21.
- Tu propan va cac chat vo co, xtc tac can thiét, viét cadc phuong trinh phan tng
diéu ché:
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a. Ruouno mach hd A (P4t chay hoan toan 1 mol A can 2,5 mol O,)
b. Isopropyl axetat.

- Cho rugu no bac 2, don chirc A. Cho biét ti khodi hoi cua A so véi O, béng 2,3125.
Hay viét CTCT clia A va cia cac dong phan ruou ctia nd. Viét cic phuong trinh
phan tmg tach H,O tao ra olefin cta rugu do.

- Viét phuong trinh phan tng dang tong quéat CoHan + 1 - 200n tac dung véi: Na, HCI
(phan tng este hoa), H, du (Ni, t°), dung dich brom (du).

(Bo dé TSPH mén hoa)

22. (TSPH, khéi A, nim 2004)
Hdn hop khi X gém hai anken ké tiép nhau trong diy dong dang. D6t chay hoan toan 5 lit
hdn hop X can vira dii 18 lit khi oxi (cac thé tich khi do & cung diéu kién nhiét do, ap
suét).
1. Xéc dinh cong thirc phan tir cua hai anken.
2. Hidrat héa hoan toan mdt thé tich X véi diéu kién thich hop thu dwoc hén hop
ruou Y, trong do6 ti 1€ vé khéi luong cac rugu bac mot so vdi bac hai 1a 28 : 15.
a) Xac dinh % khdi lugng mdi rugu trong hdn hop Y.
b) Cho hén hop ruou Y ¢ thé hoi qua CuO dun néng, nhitng rugu nao bi oxi
hoa thanh andehit? Viét phwong trinh phan tng.
(C=12;H=1;0=16)
bS: 1. C,Hy, C3Hg 2. 53,49% C,HsOH; 34,88% i-C3H,0OH; 11,63% n-CsH;,OH

23. (TSbH, bHQG tp HCM, nam 2001)
Mot ruou don chirc X, mach ho tac dung véi HBr du thu duge chat Y gdm cac nguyén to
C, H, Br, trong d6 Br chiém 69,56% khdi luong. Phén tir lugng ctia Y nho hon 260 dvC.
Néu dun néng X véi HSO4 dam dac ¢ 180°C thu duoc hai hidrocacbon c6 ndi doi khong
ké can nhau. Xac dinh cong thic céu tao cua X, Y va viét cac phuong trinh phan Gng.
(C=12;H=1;Br=80;0=16)
bS:Y: C5H10BI‘2; X: C5H90H

24. (TSPH, khéi B, nam 2004)
Hon hop A gém hai chat hitu co mach hé, chira cung mot loai nhém chue héa hoc. Khi
dun néng 47,2 gam hon hop A véi luong du dung dich NaOH thi thu duoc mot rugu don
chtrc va 38,2 gam hén hop mudi cua hai axit hiru co don chtrc, ké tiép nhau trong day
dong dang. Mit khac, néu d6t chay hét 9,44 gam A can vira dii 12,096 lit khi O, thu
dugc 10,304 lit khi CO,. Cac thé tich khi do & dktc.

1. Xac dinh cong thirc phan tir, viét cong thirc cdu tao cua céc chat c6 trong hdn hop

A.
2. Tinh % khdi lugng céc chét c6 trong hdn hop A.
(C=12;H=1;0=16;Na=23)
DS: 36,44% HCOOC;Hs; 63,56% CH3COOC;Hs



