Vidocu.com - Chia sé tai liéu hoc tap mién phi

Tong hop kién thic vé phan ting Este héa va Hiéu

suat

Phan I: Ly thuyét trong tam vé phan ung este héa
1. Pinh nghia phan itng este héa

Phan ng este hda la phan Gng gilra moét axit cacboxylic va moét ancol (hoac
phenol) dé tao thanh este va nudc. Pay la mot trong nhitng phan (ng quan

trong nhat trong chuong trinh héa hoc htu co I6p 12.

2. Phuong trinh téng quat

Phan (ng este hda dién ra theo phuong trinh téng quat sau:
RCOOH + R'OH = RCOOR' + H:20

Trong doé:

RCOOH: Axit cacboxylic (R1a goc hidrocacbon hoac H).

R'OH: Ancol (R"la goc hidrocacbon).

RCOOR': Este tao thanh.

Xuc tac: Thuong la axit sunfuric dac (H2S0a4 dac).

o Diéu kién: Can dun nong.
Vi du 1: Phan (ng gilra axit axetic va ancol etylic tao thanh etyl axetat.

CHsCOOH + Cz2HsOH = CH3COOC:zHs + H20 (xUc tac H2S50a4 dac, t°)
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Vi du 2: Phan (ng gilra axit fomic va ancol metylic tao thanh metyl fomat.
HCOOH + CHsOH = HCOOCHS: + H:20 (xUc tac H2S0a4 dac, t°)
3. Pac diém cua phan ting este hoéa

e Phan iing thuan nghich: Phan (ng xdy ra theo hai chiéu. Chiéu thuan la
phdn ing este hoda, chiéu nghich la phan ing thiy phan este trong moi
truong axit. Ky hiéu = dugc st dung dé€ biéu thj tinh thuan nghich nay.

e Toc d6 phan itng cham: Phan (ng este hda thuong xay ra cham & diéu kién
thuong.

e Can xuc tac va nhiét do:

o H2S0a dac: Ddéng vai tro vira la chat xuc tac gitp phan ng xay ra nhanh
hon, vlira la chat hat nudce. Viéc loai bo nude (san pham) sé lam cho can

bang chuyén dich theo chiéu thuan, lam tang hiéu suat tao este.

o Pun noéng: Gilp tang toc doé phan Ung.

4. Cac yéu td anh huéng dén can bang este héa

Pé tang hiéu suét cla phan ng este hda (lam can bang chuyén dich theo chiéu

thuan), ta cé thé ap dung nguyén ly chuyén dich cén bang Le Chatelier:
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Noéng

Nhiét

Bién phap

Tang nong do cua
mot trong hai
chat ban dau (axit

hoac ancol).

Gidm noéng do cua
san pham (este

hoac nudc).

Pun néng hon

hgp phan ung.

S& dung H2S0a4

dac.
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Giai thich

Khi tdng nong dd chat tham gia, can bang sé
chuyén dich theo chiéu lam gidm nong dé chat

do, téc la chiéu thuan, tao ra nhiéu este hon.

DUng H2S04 dac dé hut nudc, hoac chung cat
dé tach este ra khaoi hon hgp phan ng. Khi

nong dd san pham gidm, can bang sé chuyén
dich theo chiéu tao ra sdn pham, tic la chiéu

thuan.

Tang nhiét d6 gilp tang tdéc dd cla cd phan
Uing thuan va nghich. Tuy nhién, né cht yéu
dugc dung dé€ phan Ung nhanh dat tdi trang

thai can bang.

Chat xuc téc lam tang toc dé phdn Gng thuan
va nghich véi toc d6 nhu nhau, giip hé nhanh
chéng dat trang thai can bang nhung khéng
lam chuyén dich can bang. Vai tro chinh cua

H2S04 dac la hut nudc.
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Phan II: Phuong phap gidi bai toan tinh hiéu suat phan
ung este hoda
1. Khai niém hiéu suat phan ing (H%)

Do phan Gng este hda la phan ing thuan nghich nén khéng bao gio xay ra hoan
toan (trtr khi cé bién phap dac biét dé chuyén dich can bang). Hiéu suat phan
ing la ti 1& phan tram gilta lugng san pham thuc té thu dugc so vdi lugng san

pham ly thuyét (tinh theo lugng chat phan Gng hét).
2. Cong thuc tinh hiéu suat

Cé nhiéu cach tinh hiéu suat tuy thudc vao dit kién bai todn, nhung ban chat la

A

mot:
H% = (Luong thuc té / Luong ly thuyét) x 100%
Cu thé hon:

e Tinh theo san pham (este):

H% = (n / ) X 100% hoac H% = (m /

este thuc té Neaste ly thuyét este thuc té

Meste ly thuyé’t) x 100%
e Tinh theo chat tham gia (chat phan ung hét):
H% = (n

/ ) Xx 100%

chat tham gia da phan ang N hat tham gia ban dau

Luu y quan trong: Luong ly thuyét phai dugc tinh dua trén chat phan iing hét
(chat gidi han). Chat phadn Ung hét la chat cé ti 1é (s6 mol ban dau / hé so ti

lugng trong PTHH) nhd hon.
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3. Cac budc gidi bai toan hiéu suat
1. Budc 1: Viét phuong trinh hdéa hoc (PTHH) cia phan Ung este héa.
2. Budc 2: Tinh s6 mol cac chat tham gia phan ing ma dé bai cho.

3. Budc 3: So sanh ti 1&é mol cla cac chat tham gia dé xac dinh chat nao phan

Uing hét (chat gidi han), chat naocondu. Néun__../1n / 1 thi axit hét,

axit ancol

ancol du va nguac lai.

4. Budc 4: Tinh s6 mol (hoac khéi lugng) sdn pham ly thuyét dua vao sé mol
cla chat phan (ing hét.

5. Budc 5: Ap dung cdng thuc tinh hiéu suat dua trén luong sadn pham thuc té

dé bai cho va luong ly thuyét vira tinh duoc.

4. Cac dang bai toan thuong gap

Dang 1: Bai toan thuan - Cho lugng chat tham gia va hiéu suat, tinh luong san
pham

Phuong phap: TU lugng chat tham gia, xac dinh chat phan (ng hét, tinh lugng
san pham ly thuyét. Sau doé, lay lugng ly thuyét nhan véi hiéu suat dé ra lugng

thuc té.

=m X (H% / 100)

M. an pham thuc té san pham ly thuyét

Vi du: Dun néng 6 gam CH3COOH vé&i 9,2 gam Cz2HsOH (cé H2S04 dac lam xuc

tac). Tinh khoi lugng este thu duoc, biét hiéu suat phan Ung la 80%.
Giai:

1. PTHH: CH3COOH + C2Hs0H = CH3COOC2Hs + H20
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2. S6 mol: n =6/60=0,1 mol; n

CH3COOH =9,2/46 = 0,2 mol.

C2HsOH
3. Sosanh tilé: (0,1/1)(0,2/ 1) -» CHsCOOH phan Ung hét, C2HsOH du. Moi

tinh toan ly thuyét theo CHsCOOH.

4. Theo PTHH, n = 0,1 mol.

este Iy thuyét — NCHsCOOH

5. Khéi lugng este ly thuyét: m = 0,1 x 88 = 8,8 gam.

este ly thuyét

6. Khoi lugng este thuc té thu duoc: m = 8,8 x (80/100) = 7,04

este thuc té

gam.
Dang 2: Bai toan nghich - Cho luong san pham, tinh lugng chat tham gia can dung

Phuong phap: TU lugng san pham thuc té, tinh lugng chat tham gia ly thuyét

can dung. Sau do, chia cho hiéu suat d€ ra lugng thuc té can lay.

== o,
M chat tham gia thuc té — M chat tham gia ly thuyét / (H% / 100)

Vi du: D€ diéu ché dugc 13,2 gam etyl axetat (CHsCOOC:Hs) véi hiéu suat phan

ing la 75%, can dung bao nhiéu gam axit axetic?
Giai:
1. PTHH: CHsCOOH + C2Hs0OH = CH3COOCz2Hs + H20

2. SO0 mol sdn pham thuc té: n = 13,2/88 = 0,15 mol.

este thuc té
3. Theo PTHH, dé tao ra 0,15 mol este, lugng axit axetic ly thuyét can dung la:

naxit ly thuyét - Iqeste = 0,15 mol.

4. Khoi lugng axit ly thuyét: m = 0,15 x 60 = 9 gam.

axit ly thuyét

5. Vi hiéu suat la 75% nén lugng axit thuc té€ can dung phai nhiéu hon: m_ it

thuc t& = 2/ (75/100) = 12 gam.
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Dang 3: Tinh hiéu suat khi biét lugng chat tham gia va lugng san pham

Phuong phap: Day la dang co ban nhat, dp dung truc ti€p cac budc da néu &

trén.

Vi du: Cho 12 gam axit axetic tac dung véi 11,5 gam ancol etylic (cé xuc tac
H2S04 dac). Sau phan ng thu dugc 11 gam etyl axetat. Tinh hiéu suat cla phan

Ung este hda.
Giai:
1. PTHH: CHsCOOH + C2HsOH =& CH3sCOOCz2Hs + H20

2. SO mol ban dau: nCH3COOH =12/60 = 0,2 mol; nCszoH =11,5/46 = 0,25

mol.

3. Sosanh tilé: (0,2 /1) (0,25 /1) » CHsCOOH phan (ng hét. Tinh sdn phédm ly

thuyét theo CHsCOOH.

4. Theo PTHH, n = 0,2 mol.

este Iy thuyét — "CHsCOOH

5. Khai lugng este ly thuyét: m =0,2x88=17,6 gam.

este ly thuyét

6. Lugng este thuc té thu dugc la 11 gam.

7. Hiéu suat phan tng: H% = (m / ) x 100% = (11/17,6) x

thuc t& ' My thuyét

100% = 62,5%.
Dang 4: Bai toan lién quan dén hang sé can bang K.

Khai niém: Hang s6 can bang K. a dai lugng dac trung cho mot can bang hda

hoc tai mot nhiét d6 xac dinh. Doi véi phdn (ng este hda:

RCOOH + R'OH = RCOOR' + H20

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 7/9



K
c

= ([RCOOR'][H20]) / ([RCOOH][R'OH])

Trong dé [X] la nbng d6 mol/L cla chat X tai thai di€ém can bang.

Vi du: Cho 1 mol axit axetic tdc dung véi 1 mol ancol etylic. Khi phan Ung dat

trang thai can bang, hang s6é can bang K. = 4. Tinh hiéu suat cta phan (ng.

Giai:

1.

2.

3.

4

5

6.

7

PTHH: CHsCOOH + C2Hs0H = CH3COOC:z2Hs + H20

Goi x la s6 mol ciia CHsCOOH da phan Gng khi hé dat cadn bang. Vi ti [é mol

ban dau la 1:1, hiéu suéat co6 thé tinh theo bat ky chat nao.

Lap bang can bang (gia st thé tich dung dich la V lit):

CHs:COOH C2HsOH CHsCOOC:zH:s

Ban dau (mol) 1 1 0 0
Phan ung (mol) X X X X
Can bang (mol) 1-x 1-x X X

Biéu thurc KC: KC = ([este]l[nudc]) / ([axitl[ancol]l) = [(x/V) * (x/V)] [/ [((1-x)/V) *

((1-x)/V)] = %2/ (1-x)* = 4.
Gidi phuong trinh: x / (1-Xx) =2 > Xx=2-2x->3x =2 > x = 2/3.
S6 mol axit da phan Gng la x = 2/3 mol.

Hiéu suat phan Ung: H% = (s6 mol phan Ung / s6 mol ban dau) x 100% = (

(2/3) /1) x100% = 66,67%.
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Phan Ill: Luu y quan trong va meo giai nhanh

e Ludén xac dinh chat phan ung hét: Day la budc quan trong nhat dé tinh
todn lugng san pham ly thuyét mot cach chinh xac.

e Vai troé cua H2S04 dac: Nhé rang né vira la xdc tac, vira la chat hat nudec.

e DPon vi: Ludn doi khoi lugng ra sé mol dé tinh todn theo phuong trinh héa
hoc. Can than véi cac don vi nhu gam, kg, lit, ml.

e Phan biét lugng: Can phan biét ro rang gitra "lugng ban dau", “luong da
phan &ng" va "lugng con lai sau phan (ng" (lugng & trang thai can bang).

e Meo: NéEu bai todn cho s6 mol axit bang s6 mol ancol (ti Ié 1:1), ban c6 thé

tinh hiéu suat theo axit hoac ancol déu dugc, két qua nhu nhau.
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