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PHUONG PHAP GIAI NHANH BAlI TOAN HON HOP

ESTE PA CHUC

Este da chic la mot chuyén dé quan trong va thuong xuat hién trong céc cau
hoi van dung cao cua dé thi THPT Qudc gia mén Héa hoc. Viéc ndm virng cac
phuong phap gidi nhanh sé gilup cac em hoc sinh tu tin chinh phuc nhing bai
todn phlc tap nay. Tai liéu nay sé téng hgp day du kién thic va cac phuong

phap giai todn hiéu qua nhat.

Phan 1: On tap ly thuyét trong tim vé Este da churc
1.1. Pinh nghia va phan loai

Este da chuc la este ma phan t& ¢o tu hai nhom chuic este (-COO-) tré Ién.

o Este tao bdi axit da chirc va ancol don chtic:

o Cong thurc tong quat: R(COOR)  (n = 2)

o Vi du: bimetyl oxalat (CH3OOC-COOCH3), Dietyl adipat (CZHSOOC-[CH2]4-

COOC2H5).

e Este tao badi axit don chirc va ancol da chuc:
o Cong thurc tong quat: (RCOO) R' (n = 2)

o Vi du: Etylen glycol diaxetat (CH3COOCH2-CHZOOCH3), Glyceryl triaxetat

((CH3COO)3C3H5).
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o Este tao bdi axit da chirc va ancol da chuc:
o Thuong la cac este vong hodac polime. Dang bai tap nay it phé bién hon

trong chuong trinh phé thong.

o Vi du: Este tao tu etylen glycol va axit terephtalic la thanh phan tao nén

to lapsan.

1.2. Tinh chat héa hoc dac trung

1. Phan ing thuy phan trong moi truong axit (thuan nghich):
Este da chic tac dung véi nudc khi cé xuc tac axit, tao ra axit va ancol tuong

ang.
(RCOO) _R' + nH,0 = nRCOOH + R'(OH)

2. Phan ung xa phong héa (mét chiéu):
Pay la phan (ng quan trong nhéat, dung dé xac dinh cau tao cla este. Ti 1&
mol gilta este va NaOH/KOH phu thudc vao s6 nhém chuc este.
R(COOR')n + nNaOH - R(COONa)n + nR'OH
(RCOO)nR' + nNaOH -» nRCOONa + R'(OH)n
Luu y: LUSRQCO NnaoH phan ing = M hhém coor
3. Phan ing dot chay:

Khi dot chay este CXHyOZ:

CXHyOz + (x +y/4 - z/2)02 - xCO2 + (y/2)H20
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Doi vé6i este no, hai chic, mach hé (c6 coéng thiic chung C H O 4),

2n-274 N
phan tlr c6 2 lién két m trong 2 nhém COO. Do dé, khi dot chay luén cé:

Nco2

Phan 2: Cac phuong phap giai nhanh bai toan hon hop
Este da chuc

2.1. Phuong phap Quy daéi

Nguyén tac: Phuong phap nay quy déi hdn hgp cac chat phic tap vé cac thanh
phan don gian hon nhu cac nguyén t6 (C, H, O) hoac cadc nhém don gidn (COO,

CH,, H,) dé dé dang lap hé phuang trinh va tinh toan.
Cac budc thuc hién:
1. Phan tich dac diém chung ctia hén hgp (no, khong no, so6 chiec...).

2. Lua chon cach quy déi phu hop. Vi du, moi este déu c6 thé quy déi vé C, H,

0. H6n hop este no, hai chirc, mach hé cé thé quy déi vé COO, C va H,.

3. Lap hé phuong trinh dua trén cac dir kién: khéi lugng hdn hgp, s6 mol CO,, H

2O, 02, NaOH...

4. Gidi hé phuaeng trinh dé tim s6 mol cac thanh phan da quy daéi, tir dé suy ra

két qua bai toan.

Vi du 1: HOon hgp E gom hai este hai chirc, mach hé X va Y (M, M,). Dot chay
hoan toan 15,9 gam E can 0,675 mol O, thu dugc 0,7 mol CO,,. Mat khac, thay
phén 15,9 gam E trong dung dich NaOH du thu dugc mét ancol duy nhat va hén
hgp hai mudi cla hai axit cacboxylic ké ti€p trong day déng dang.
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Hudng dan giai:
e Quy d6i hén hgop E vé 3 nguyén to C, H, O.

e Tacd:nNn_.=n 2=0,7mo|.

C CO

e B3o toan khoi lugng cho phan Gng dét chay: Mg + Mgy = Mg, + Mysg
=> 15,9+ 0,675*32=0,7*44 + Moo => Mo = 9 gam => N = 0,5
mol.

. nH=2*nH20=2*O,5=lmoI.

3 mO(trong E) = me-me-my, = 15,9-0,7*¥12 - 1*1 = 6,4 gam => nO(trong E) =
0,4 mol.

e Vi este hai chlrc nén c6 4 nguyén tir Oxi. Do doé, Ng=ing/4= 0,4/4=0,1
mol.

e SO C trung binh = n./ng=0740% =R

e SO H trung binh = n,/nc=181=19.

e CONng thic phan td trung binh cta E la C7H1004.

e Ta thay Neos - M50 E U 0’5 = 0,2 =2 * n... Diéu nay ching td cac este cb

tong cong 3 lién két i (2 m trong 2 nhém COO va 1 it ¢ goc hidrocacbon).

e Thuy phan thu dugc 1 ancol duy nhat va 2 mua6i ké tiép => Este tao tu 1

ancol 2 chirc va 2 axit don chidc khong no (c6 1 C=C), ké ti€p. Ancol phai no.

e TUr day co thé suy ra cau tao cac chat.
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2.2. Phuong phdp Pong dang hoéa

Nguyén tac: Chuyén déi hén hgp céc chat trong cung mét day déng dang vé
chat dau tién clia day dé va cac nhém CH,. Phuong phap nay dac biét manh khi
cac chat trong hén hgp cé cung loai cau trdc va hon kém nhau mét hay nhiéu

nhém CH,,.

Cac budc thuc hién:

1. Xac dinh day déng dang cua céc chat trong hén hgp.

2. Quy d6i hén hgp vé chat don gidn nhat trong day va cdc nhom CH,.
3. Dat an s6 mol cho chat dau day va nhém CH,,.

4. Lap hé phuong trinh va gidi dé tim két qua.

Vi du 2: H6n hgp X gom hai este no, hai chirc, mach ha. D6t chdy hoan toan m
gam X thu dugc 15,68 lit CO, (dktc) va 10,8 gam H,0. Néu cho m gam X tac
dung hét vGi dung dich NaOH, thu dugc. mot ancol Y va 17,8 gam hon hgp hai

mudi cla hai axit cacboxylic no, don chic, ké ti€p nhau trong day déng dang.
Hudéng dan giai:

e N = 0,7 mol: n = 0,6 mol.

CO2 H20

e Vi este no, hai chitc, mach hd nén Ny =Nco2 " Ny = 0,7-0,6 = 0,1 mol.

e Thuy phan thu dugc 1 ancol va 2 muo6i ké tiép => Este tao tUr 1 ancol hai

chirc va 2 axit don churc.
e Pong dang hdéa hon hgp X: Quy vé este dau day la Etylen glycol difomat

((HCOO),C,H,) va nhém CH,,
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e Dat n(HCOO)2C2H4 = a mol va Neyp = b mol.

e Ta coé: n,=a= 0,1 mol.

Bdo toan C: n = 4a+b=0,7=>b=0,7-4*%0,1 = 0,3 mol.

CO

Ancol thu duogc la C2H4(OH)2 (0,1 mol).

Hon hop mudi gdom RCOONa. Nhém CH,, (0,3 mol) sé& dugc phan b6 vao goc

axit ca muéi.

S6 nhom CH, trung binh trong moi goc axit = b/ (2a) = 0,3/ (2*0,1) = 1,5.

e Vay hai axit ban dau la CH;COOCH (1 nhém CH,) va C,H-COOH (2 nhém CH,

).

e TUr d6 dé dang tinh todn cac yéu cau tiép theo clda bai toan.
2.3. Phuong phap st dung cac Pinh luat Bao toan

Nguyén tac: Ap dung linh hoat céc dinh luat bao toan (khdi lugng, nguyén té,
dién tich...) dé€ tim nhanh céc dai lugng ma khéng can viét phuong trinh héa hoc

chi tiét hay xac dinh céng thic phan tu.
a. Bdo toan khéi luong (BTKL)
Thudng ap dung cho phan (rng xa phong hoa:

m + + m

este ¥ MNaoOH (pu) =m

mudi ancol
Vi du 3: Thay phan hoan toan 25,2 gam moét este X hai chic, mach hé bang
dung dich NaOH du, sau phan (ng thu dugc mét ancol Y va 27,6 gam hon hop

hai mudi. Biét ancol Y khéng hoa tan duogc Cu(OH),,. Tim cong thic cda ancol Y.
Hudng dan giai:
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= = *

* "Naon = coo 2 Neste:
* Ap dung BTKL: Meste T MNaoH = Mmusi T Mancol

* * —
e 25,2 + (2 neste) 40 = 27,6 + M, col
e M =N *M

ancol este ancol

* — * ~n A ~ A ~2 .20

e 25,2 + 80 Nacte 27,6 + Nocte Mancol' Ta can thém d kién dé giai.

Gia su bai toan cho thém dir kién Necte = 0,1 mol. Khi dé:

> M

25,2+80*0,1=276+0,1*M =>33,2=27,6+01*M

ancol ancol

ancol = 56.

Ancol Y la ancol hai chic, khéng hoa tan Cu(OH)2 => cac nhém -OH khéng

ké nhau.

e Ancol no, hai chic cé cong thac C H O,.14n + 34 =56 => n=1.57
n 2n+2-2

(loai).

e Ancol khéng no c6 1 C=C, hai chuc: C.H, O,.14n + 32 =56 =>n = 24/14

(loai).

e Vay ancol phai la propan-1,3-diol C3H6(OH)2 (M=76) hoac butan-1,3-diol,

butan-1,4-diol. Vi du nay minh hoa cach ap dung BTKL.
b. Bao toan nguyén t6 (C, H, O)

Thuong ap dung cho phan (ng dét chay:

nC(este) = r'COZ
— 9 %
rIH(este) =2 Ny20
* — D %
nO(este) + 2 n02(ptj') 2 Nco2 s MH20
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Vi du 4: Dot chdy hoan toan 0,1 mol hén hgp X gom hai este hai chic, mach ho

can dung V lit O2 (dktc), thu dugc 17,92 lit CO2 (dktc) va 10,8 gam HZO' Tinh V.
Hudng dan giai:

°* Nz = 17,92 /22,4 = 0,8 mol.

* Ny = 10,8 /18 = 0,6 mol.

Cac este déu hai chirc nén cé 4 nguyén tu Oxi.

o nO(trong X) = 0,1 *4 = 0,4 mol.

Ap dung dinh luat bao toan nguyén té Oxi:

+2*n.,,=2%*n + n

* r]O(trong X) 02 CO2 H20
) 0,4+2*n02=2*0,8+0,6=2,2
o 2% Noy = 1,8 => Ngy = 0,9 mol.

V=0,9*22,4 =20,16 lit.

Phan 3: Bang tong hop lua chon phuong phap

D€ luya chon phuong phap gidi téi uu, hoc sinh can nhan biét cac dau hiéu dac

trung cla bai toan.
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Dau hiéu bai toan

Phuong phap uu

tién

Ghi chu

H6n hop cac este c6 cung
dac diém cau tao (cung
day déng dang, clng loai

churc).

Hon hop phtc tap, khéng
ré dac diém chung hoac
cac este khéng cung day

dong dang.

Bai toan doét chay cho Nco

2 Ny2p V@ Yeu cau tinh n

02 hoac nguoc lai.

Bai toan xa phong hdéa
cho khoi lugng este, muoi,

ancol.

Este no, hai chlic, mach

ha.

Viéc két hop linh hoat céc

Pong dang hoéa

Quy doi

Bao toan

nguyén to Oxi

Bao toan khoi

luong

Su dung céng

Quy vé chat dau day va CH,,.
Rat manh khi tim cong thirc

cau tao.

Quy Vvé cac thanh phan co ban
C, H, O hoac COOQ, CH2. Linh
hoat va dap dung dugc cho

nhiéu dang bai.

La cach gidi nhanh nhéat cho

dang bai nay.

Cho phép tim khoi lugng mot
chat khi biét khoi lugng cac

chat con lai.

K&t hop véi cac phuong phap
khac dé tim nhanh sé mol

este.

phuong phap trén sé la chia khda dé gidi quyét

nhanh chdng va chinh xac cac bai todn vé hon hgp este da chic. Chic cadc em

hoc tap tot!
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