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Tong hop phuong phdp gidi bai tap thuy phan
Este

Phan Ung thay phan la tinh chat hda hoc dac trung va quan trong nhat cla este.
Viéc nam virng co ché& phan ng trong cac moéi truong khac nhau va cac dang
bai tap lién quan la chia khéa dé chinh phuc phan kién thdc nay trong chuong

trinh Héa hoc 12.

1. Thuy phan Este trong moi truong Axit

a. Khai niém va dac di€ém

Phan Ung thdy phan este trong moi trudng axit la mot phan ing thuan

nghich.

XUc tac thudng dung la cac axit manh nhu H2S50a4 loang.

San pham tao thanh la axit cacboxylic va ancol tuong Ung.

e Do phan Ung thuan nghich nén hiéu suat thuong khéng dat 100%.
b. Phuong trinh téng quat

RCOOR' + H20 = RCOOH + R'OH (xuc tac: H*, t°)

c. Vi du minh hoa

1. Vi du 1: Thuy phan etyl axetat trong dung dich H2S0a4 loang, dun ndng.
CHsCOOC:z2Hs + H20 = CH3:COOH + C2HsOH
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(Etyl axetat) + (Nudc) = (Axit axetic) + (Ancol etylic)
2. Vi du 2: Thay phan metyl propionat.

C2HsCOOCH:s + H20 = C2HsCOOH + CHsOH

(Metyl propionat) + (Nudc) = (Axit propionic) + (Ancol metylic)
2. Thay phan Este trong moéi truong Kiém (Phan ing xa
phong héa)

a. Khai niém va dac diém

Phadn Ung thiy phan este trong méi trudng kiém (NaOH, KOH...) dugc goi la

phan ing xa phong héda.

Pay la mét phan ing mét chiéu, khong thuan nghich.

San pham tao thanh la muéi cda axit cacboxylic va ancol.

Phan Ung x3y ra hoan toan (néu lugng kiém du hoac du).

b. Phuong trinh tong quat

RCOOR' + NaOH -» RCOONa + R'OH (t°)
c. Vi du minh hoa

1. Vi du1: bun néng metyl axetat vGi dung dich NaOH.
CH3COOCH:s + NaOH - CHsCOONa + CHsOH

(Metyl axetat) + (Natri hidroxit) = (Natri axetat) + (Ancol metylic)

2. Vi du 2: Xa phong héa etyl benzoat.
CsHsCOOC:2Hs + NaOH - CsHsCOONa + C2HsOH

(Etyl benzoat) + (Natri hidroxit) = (Natri benzoat) + (Ancol etylic)
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d. So sanh thay phan trong méi truong axit va kiém

Thuy phan trong moi

Tiéu chi Thay phan trong méi truong Kiém
truong Axit

Phan ng thuan nghich Phan ing mot chiéu

Khoéng can xuc tac, kiém la chat
Xuc tdc  H* (H2S04 loang, HCI...)
tham gia phan ung

San

Axit cacboxylic va Ancol Mudi cla axit cacboxylic va Ancol
pham
Hiéu Thuong khong hoan toan  Hoan toan (100%) néu chat tham gia
suat (< 100%) du

3. Cac truong hogp thuy phan dac biét (trong moi truong
kiém)

Mot s6 este cd cau tao dac biét khi thay phan sé cho ra sdn pham khéac véi
ancol. Pay la cac truong hgp thudng gap trong bai tap nang cao.

a. Este cua Phenol

e Pac diém: Goc R' la vong benzen (CeHs- hodc tuong tu).

e Cong thuc:RCOOCsHs + 2NaOH -» RCOONa + CeHsONa + H:=0
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e Giai thich: S3n phdm ban dau la phenol (CeHsOH). Do phenol cé tinh axit
yéu nén sé tiép tuc phan ng véi NaOH du tao ra mudi natri phenolat va

nudc. Vi vay, ti [é mol phan Gng la 1 este : 2 NaOH.
e Vi du: Thuy phan phenyl axetat.
CHsCOOCesHs + 2NaOH - CHsCOONa + CeéHsONa + H:20
b. Este cuia ancol khéng bén tao Andehit
e Pac diém: Goc R' c6 dang -CH=CH-R".
e Cong thic:RCOOCH=CHR" + NaOH -» RCOONa + R'"CH:2CHO

e Giai thich: San phdm ban dau la ancol khéng bén (cé nhém -OH gan vao

cacbon mang néi déi), ngay lap tlc chuyén vi thanh andehit bén hon.

e Vi du: Thuy phan vinyl axetat.
CHs:COOCH=CH:z + NaOH - CHsCOONa + CHsCHO (Andehit axetic)

c. Este cua ancol khéng bén tao Xeton

e Pac diém: Goc R' c6 dang -C(R!")=CH-R"".

e Cong thuc:RCOOC(R!'')=CHz + NaOH -» RCOONa + R'-CO-CHs

e Giai thich: Tuong tu trudng hop trén, ancol khong bén sinh ra sé chuyén vi
thanh'xeton.

e Vi du: Thuy phan isopropenyl axetat.

CHsCOOC(CHs)=CHz2 + NaOH - CHsCOONa + CHs-CO-CHs (Axeton)
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4. Phuong phap gidi cac dang bai tap thuy phan Este
Dang 1: Bai toan tinh toan theo phuong trinh (khoi lugng, hiéu suat)
1. Phuong phap giai:

o Budc 1: Viét phuong trinh héa hoc ctia phan Ung thay phan.

o Budc 2: Tinh s6 mol cla cac chat da cho.

o Budc 3: Xac dinh chat phan (ng hét, chat du (néu cd). Tinh toan sé mol
cac chat sdn phdm dua trén chat phan rng hét va ti 1&é mol trong phuong
trinh.

o Budc 4: Tinh khoi lugng hoac cac dai lugng khéc theo yéu cau bai toan.
Chd y dén hiéu suat phdn ng néu dé bai cho (dac biét trong mdi trudng

axit).

2. Vi du: bun ndng 8,8 gam etyl axetat (CHsCOOCzHs) vGi 200 ml dung dich
NaOH 1M. Sau khi phan ng xay ra hoan toan, c6 can dung dich thu dugc bao
nhiéu gam chéat ran khan?

o Giai:

S6 mol etyl axetat: n_este = 8,8 /88 = 0,1 mol.

o

S6 mol NaOH: n_ NaOH = 0,2 *1 = 0,2 mol.

O

PTHH: CHsCOOCz2Hs + NaOH —» CHsCOONa + C2HsOH

O

Tilé mol: 1 : 1. Ta thay n_este (0,1) n_NaOH (0,2), vay NaOH du, tinh toan

O

theo este.

o Theo PTHH: n_CHsCO cho este don chuc).
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o Budc 2: Tinh s6 mol este, s6é mol NaOH (hodac KOH) va s6 mol san pham

(mudi, ancol).

o Budc 3: Dua vao ti Ié mol n_NaOH / n_este dé xac dinh loai este:

= Ti Ié 1:1 - Este don chtc.
m Ti |& 1:2 - C6 thé€ |a este hai chirc hoac este clia phenol.

= Tilé 1:n » Este da chuc.

o Budc 4: Tinh khoi lugng mol (M) clia mu6i va ancol. T dé suy ra cac goc

R vaR"
= M_muobi =R + 44 + 23 (véi NaOH) - R.
= M ancol =R'+ 17 - R".

o Buéc 5: Ghép cac goc lai dé dugc céng thic cau tao ding cla este.

3. Vi du: Xa phong héa hoan toan 11,1 gam mét este don chirc X bang dung
dich NaOH, thu dugc 9,3 gam mudi va mot ancol Y. Tim cong thirc cau tao
cla X.

o Giai:

o PTHH:'RCOOR" + NaOH -» RCOONa + R'OH

o Ap dung Pinh luat bao toan khéi lugng: m_este + m_NaOH = m_muéi +
m_ancol

o Gid st phan Ung vira du, goi n_este = n_NaOH = n_muéi = n_ancol = x

mol.
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o 11,1 + 40x = 9,3 + M_ancol * x
o M mubi=9,3/x=R+ 67.
oM este=11,1/x=R + R'+ 44.

o (11,1/x)-(9,3/x) = (R+R'+44) - (R+67) =>1,8/x =R'-23 =>R'=1,8/x +
23.

o Bién luan: Thir cac gbc axit pho bién dé tim cap R va R' phu hop. Néu
R=29 (CzHs-), M_mubdi = 29 + 67 = 96. Suy ra x = 9,3 /96 = 0,096875
mol. M_este = 11,1 /0,096875 = 114,58 (Loai).

o Néu R=43 (C3H7-), M_muobi = 43 + 67 = 110. Suy ra x = 9,3/110 (s6 Ié,
loai).

o Néu R=15 (CHs-), M_mudi = 15 + 67 = 82. Suy ra x = 9,3/ 82 (s0 &, loai).

o Néu R=1 (H-), M mu6i =1 + 67 = 68. Suy ra x = 9,3/ 68 (s6 |&, loai).

o Cach khac: Thay khoi lugng muéi nhé hon este, géc R' phai 16n hon Na
(23). R' phai la gbc hidrocacbon.

o M_este = R+44+R' = 11,1/x; M_mubi = R+67 = 9,3/x. Lap ti 1é:
(R+44+R")/(R+67) = 11,1/9,3. => 9,3R + 9,3R' + 409,2 = 11,1R + 743,7
=> 9,3R' - 1,8R =334,5. Bién luan cap R, R' phu hgp. R=29 (CzHs), R'=43

(C3H7).

o Vay este la C2HsCOOCsH~ (Propyl propionat).
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