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TOM TAT: Bai bao nay, trinh bay két qua viéc nghién ctru Iy thuyét 2 phuong phap Dong ding hoa va
Thity phan hoa dé giai cac bai toan van dung cao vé chat béo va triglixerit cting nhu dwa ra mot s6 bai
toan minh hoa cho 2 phuong phép nay. Két qua cho thiy khi st dung 2 phuong phép nay dé giai cac bai
toan phu hgp khong nhiing cho ra két qua nhanh hon ma déi khi cach giai truyén thong khong giai dugc.

Tir khoa: Tir khoa: axit béo, dong dang, thuy phan, giai nhanh

APPLYING HOMOGENIZATION AND HYDROLYSIS METHODS TO SOLVE BIG
PROBLEMS OF FAT ACID AND TRIGLIXERIT

ABSTRACT: This report presents the results of the theoretical study of 2 methods: Homogenization
and Hydrolysis - to solve big problems of fat acid and TRIGLIXERIT and gives illustrative examples
for these two methods. The outcomes show that applying these two methods can not only tackle the
unsolved problems with traditional solutions but also give results faster.

Keywords: fat acid, peer, hydrolysis, quick solution

1. Pit van dé

Chinh phuc diém 8, 9, 10 trong ky thi
trung hoc pho théng Qudc gia 1a muc tiéu
ctia nhiéu hoc sinh kha gioi. Bé dat duoc
muc ti€u nay doi hoi hoc sinh khong nhiing
nam viing 1y thuyét, cach giai truyén théng
ma con doi hoi phai ndm bat dugc nhiing
cach giai dugc goi la dot pha, khong nhitng
giai nhanh hon ma doéi khi con giai duogc
nhitng bai ma cach giai truyén théng
khong giai dugc. Do vy, viéc nghién ctru
cac phuong phap dugc coi 1a dot pha doi
v6i hoc sinh kha gioi 1a diéu rat can thiét.

2. Muc tiéu, dbi twong va phwong
phap nghién ciru

Muc tiéu: Nghién ctu 1y thuyét tong
quat, cach giai bai toan bang phuong phap
dong phan hoa va thity phan hoa, cac dang

bai tap van dung cao vé chat béo va triglixerit
c6 thé ap dung 2 phuong phap nay dé giai
cling nhu dua ra mot s6 bai tap giai tuong tu
dé sau khi doc gia doc xong s€ cd mdt cach
nhin téng quat, dé nhd va co thé ap dung
nhanh nhat dé giai cac bai tap nay.

Déi tuong va pham vi: Bai tap van
dung cao phan chat va triglixerit trong ky
thi THPT Qudc gia, trong cac dé thi tham
khao cua cac truong THPT.

Phwong phap nghién ciru: Nghién
ctru sach giao khoa THPT va dé thi cac ky
thi THPT, d¢ thi thir nhitng nim gan day,
giai cac bai toan van dung cao vé chat béo
va triglixerit bang cac phuong phap khac
nhau, tir 46 hé thong héa nhitng dang bai
c¢6 thé ap dung phuong phap dong dang
hoa va thuy phan hoa.
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3. Két qua nghién ctru

3.1. Kién thirc cin nho

3.1.1 Phan tng thuy phan

« 3 gbc gibng nhau:

(RCQO)3(’J3H5 +3NaOH —~— 3RCOONa + C,H(OH),

* 2 gbc giong nhau:

(RCOO),(R,COO)C,H+3NaOH —"— 2RCOONa+R,COONa+C H (OH),

¢ 3goc khac nhau:

(RCOO)(R,COO0)(R,COO)C H+3NaOH — - RCOONa+R,COONa+ +R,COONa

+C,H,(OH),

Theo so d6 phan tng thity phan ta co cac cong thirc sau:
eSO mol :n.; =n —= 5n

e BTIKL: m_; +m

Glixerol NaOH

=m +n

NaOH mudi glixerol

mc., =mc+mH+mO

3.1.2 So dd phan (g ddt chay chit béo (CB): CB+0, —— CO, +H,

Theo so d6 phan trng chay ta c6 cac cong thirc sau:

e BTKL : m; +m, =mg, +my, < mg +32n, =44n,, +18n,

1®Baotoan O:6n., +2n, =2n., +ny,,

ne, —n
k-1

e Cong thic dot chdy : ng, = H.0

3.1.3 So d6 phan ung cong chat béo: CB khong no + (k — 3)H,(Br,) — CB no
Tir so do suy ra: Ny (g, = Neg-(K—3)

Trong d6 k 12 tong s6 lién két m trong chit béo, hé s6 k-3 vi ¢6 lién két 3x trong 3

lién két C=0 khong tham gia phan tng cong

4

3.1.4 Mot s6 cong thire can nhd

2

n n
< _ Do, < _ Do
* S0 Ctrong CB — n * S0 Htrong CB —

X 1’lX

*BTC:n.=ng, eny=n,,.2

Cong thirc nhanh tinh s6 mol O,

H O
l'l02 ZHCB‘(C*—Z—EJ
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3.2. Phwong phdp “Pong ding héa”

Phuong phap nay chu yéu ap dung trong bai toan chi c¢6 chét béo hodc axit béo. Vi
chat béo ta quy thanh (HCOO),C,H,, CH, va H, v6i cong thic tong quat (gia str cho
(C,H,,CO0),C H,) nhu sau:

Khoéng no

No
(C,;H,,CO0),C,H, = (HCOO),C,H, +3(17CH, )—3(H,)
X — X — 51x ——3x (mol)

Tuong tu, voi axit béo ta quy vé HCOOH, CH, va H, thi du voi C _H, COOH

177731

Khong no

No

C,,H,,COOH = HCOOH +17CH, —2H,)

X — X — 17x ——2x(mol)

Néu bai toan cho hdn hop CB bat ki thi déng dang hoa vé este 3 chirc ban dau

(HCOO),C.H,, CH,, H,, tuy theo dé bai cho tac dung voi NaOH, O,, H,, Br, s€ sir dung
cong thirc tinh trong tng theo so do:
HCOONa: 3x
+NaOH — {CH, :y + C,H,(OH), |Mma =0683x+14y+2z
%/_/ \—,_J
(HCOO),C,H, :x 3 H,:z ol BT C:6x+y=ng,
CH,:y Musi —>BTH:8x+2y+2z="2n,,
H,:z n, =5x+1,5y+0,5z
+0,—> CO,+H,0 '
B Ny, Bry)ida — 2

+H,(Br, )ua'i da-viad) Chat béo no

Trong bai toan néu c6 hdn hop mubi, ta thuong sir dung bao toan nhém theo so d6
gia sur sau:
C,sH;,COONa (no) : a mol BTnh6ém COO:n.,,=3x=a+b+c

C,,H,;;COONa (khong no) : b mol -« BT nh6mCH, :n, =y=15a+17b+ 17¢c
C,;H,,COONa (khong no) : ¢ mol n, =-z=0a+b+2c

2

3.3. Phuwong phap “Thuy phdn héa”
Phuong phap nay chu ‘yéu ap dung trong’bz‘ii tOél"l cho hdn hop gdm ca axit béo & chat
béo. Gia st cho hon hop gom axit béo & chat béo gom:
C,,H, COOH : x
C,H,,COOH: y
(C,;H,,CO0)(C,,H,,C00),C,H, : z
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Phan (g thity phan chit béo
(C,sH,,CO0)(C,,H,,C00),C,H, + 3H,0 =C H, COOH + 2C,H,,COOH + C,H,(OH),
\—V—J
C,H, +3H,0
< (CH,,CO0)(C,,H,,CO0),C,H, =C,H, COOH + 2CH,,COOH + C,H,

z Y/ - 2z - 7z

C,H; COOH :x +z

Vay hén hop ban dau tuong duong voi C,,H,,COOH:y + 22}

C,H, :z (Pay chinh 1a mol chat béo )

Pay chinh 1a phuong phap Thily phan héa véi ban chét 1a quy hdn hop axit va chat
béo ban dau vé hon hop axit va C,H,

3.4. Mt s6 thi du dp dung dién hinh

3.4.1. Ap dung phuong phap dong dang hoa

Vi du 1: D6t chay hoan toan m gam triglixerit X can vira du 2,31 mol O,, thu dugc
H,0O va 1,65 mol CO,. Cho m gam X tac dung v6i dung dich NaOH vura du, thu duge
glyxerol va 26,52 gam mudi. Mat khac, m gam X tac dung duoc to1 da véi a mol Br, trong
dung dich. Gid tri cua a la

O A.0,09. OB.0,12. O cC.0,15. O D.0,18.
[Dé chinh thirc moén Hoa 2019]

BT O:6x+2,31.2=1,652+y (1)

BTKL : m; +2,31.32=1,65.44+18y (2)

Thuy phan : CB + 3NaOH — Muéi + C,H,(OH),
X = 3x - X

— BTKL : m; +3x.40 =26,52+92x (3)

Dot chay : {
Ng, =X

@ Céach 1: Goi {
n

Ho — Y

~0,03 , A 65-1,
i’ 5 CT 6t chiy : n, = "0 oy g3 L69 713
STE(1), Q) >ly=15 - k-1 k-1

M =2568 | —CB+(k3)Br, —...: Viya=n, =0,03.(k3)=
@® Cich 2— D éng dang hoa :

—k=6

+ 0, — CO, + H,0

231 T
(HCOO),C,H; : x mol HCOONa : 3x
m gam CB{CH, : y mol + NaOH — 26,52 gam muo6i {CH, :y
H, :z mol H,:z

+Br, : |z| mol — .... (Vi ban chat cong Br, nhu cor
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BTC:6X+y+OZ=1,65 X:0,03
— 0, =5x+1,5y+0,52=2,31 —>1y=147 —>n, =|Z|=0,09m01
mmu(”)'i =68-3X+14y+2Z=26,52 Z=—0’09

S6 CH, datichra = £ =49 562 g6c C,, +1g6c C,,
X
@© Néu muon tim cong thitc chét béo : 1g6c C;H,,
S6 H,d tich ra=|2 =3 — 611 gde C, H,,
X
1 goc C;H,,

Vi du 2: bét chay hoan toan 17,16 gam trigixerit X, thu dugc H,O va 1,1 mol CO,,.
Cho 17,16 gam X tac dung voi dung dich NaOH vtra du, thu dugc glixerol va m gam
mudi. Mit khac, 17,16 gam X tac dung dugc voi tdi da 0,04 mol Br, trong dung dich. Gia
tri cua m la

OA.18.28. OB. 1848. Oc.16,12. OD. 17,72.
A z 131_y
e CT dot chdy : x = 1 > kx-x+y=1,1(1)
n., =X B
@Céchl:GQi{ C 5 demy =mg+my +m, =1,1.12+2y +16x.6 =17,16 (2)
n =y
o CB  + (k3)Br, —>...|| »>x.(k-3)=0,04
[ J
x - x(k-3) — kx - 3x = 0,04 (3)

kx =0,1 e Thuy phan: CB + 3NaOH — Muéi + C,H,(OH),
o Tir (1),(2)va (3) > {x=0,02 — 0,02 — 0,06 50,02

y=102  |eBTKL: 17,16 +0,0640 =m,_, +0,0292 >m_ . =|17,72
® Cich 2 D dng dang héa
+ 0, - & + H,0
1,1 mol
(HCOO),C,H; : x mol HCOONa: 3x
17,16 gam CB {CH, : y mol + NaOH — m gam muoi {CH, : y (C6 thé b qua)
H, :z mol (-0,04) H,:z
+Br,: 0,04 mol —....|>z=-0,04
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m,,; =68.3x+14y +22=[17,72]

Vi du 3: Thuy phan hoan toan triglixerit X trong moi truong axit, thu dugc glixerol,
axit stearic va axit oleic. Dbt chay hoan toan m gam X can 51,52 gam O,, thu dugc 50,16
gam CO,. Mat khac, m gam X tac dung duoc tdi da v6i V ml dung dich Br, 0,5M. Gia tri
cua V la

QO A. 80. QO B. 200. QO C. 160. QO D. 120.

m, =176x + 14y +2.(-0,04) = 17,16 x =0,02
— — —m
BTC:6x+y =1,1 y=0,98

[Thi thir THPT QG Lén 1/2021 - THPT chuyén Phan Béi Chdu, Nghé An]

H,80,., °

e CB+ 3H,0 —/——xC,,H,,COOH + (3-x)C,,H,,COOH + C,H,(OH),
— Chat béo chita 2 goc axit : C,,;H,,COO0-va C,;H,,CO0- — Chat béo dang (C,H,CO0),C,H;,

@ Céch 1 : Chat béo c6 cong thiic phan tir dang C H, O, (x mol)
BT C:57x =114 (ny ) > x=0,02

BN b 6 , Chit béo : C, H,,,0, c6 k = 22-106%2 _
n, =0,02.| 57+——=|=1,61->b=106 2
2 4 2
«C_H, O, + (k-3)Br, > ...
708 (k-8 —n, =0,022=0,04 >V, = 0% _ 0,08 1it =[80] mi
002 o 002k-3) 5

(HCOO0),C.H, :x
® Céch 2 - Déng ding héa: CB { CH, : 51x (Vis6 CH, tachra=17.3 =51 tlt cong thic CB ban ddu)
H, : y (Khong theo x vi chua biét bao nhieu H, tich ra)

{BTC:6X+51X=1,14 {x=o,02 0,04

=0,04 >V, =——=0,08lit= 1
noz=5X+1,5.51X+O,5y=1,61_> y=—0,04 dd Br, 0.5 i m

Vi du 4: Xa phong hoa hoan toan m gam hdn hop E gom céc triglixerit bang dung
dich NaOH, thu dugc glixerol va hdn hop X gdm ba mudi C,.H COONa, C, H, COONa,

C, H COONa vt ti 1€ mol twong tmg 1a 3 : 4 : 5. Mat khac, hldro hoa hoan toan m gam

E thu dugc 68,96 gam hdn hop Y. Néu dét chay hoan toan m gam E can vira du 6,09 mol
02. Gia tri cuiam la

O A.60,32. QO B. 60,84. QO C. 68,20. O D. 68,36.
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[Dé minh hoa thi THPTQG — B Gido Duc — Nam 2021]

C,;H,COONa: 3x — Chit béo chita 3 goc axit bén
e CB+ 3NaOH —“— {C H, COONa:4x + C,H,(OH),|[BT COO :n_,.3 =3x+4x +5x
C,,H ,COONa: 5x —> N =4x

@ Céch 1 : Chat béo c6 cong thic phan tir dang C\H, O, (4x mol)
eC,HO, + (k-3)H, »C,H,,O, (Nodang : C H,_,, ,, O, v6in=55vak=3)

4x - 4x

—>m, =4x.862= 68,96 —>x=0,02—->n, =4X.(55+%—gj ~6.09—>b=96,5

— CyH, 0, (4x mol) - m = 4x.852,5 = [68,2

C,,H COONa: 3x
+NaOH — 3 C;H, COONa: 4x + C,H,(OH),
(HCOO0),C,H; : 4x C,,H,COONa: 5x
® Cich 2 — Dong dang héa: E {CH, :196x HCOO),C.H. : 4x
} +H, > 68,96 gam Y P No
H,:y ’ CH, :196x

+0, (6,09 mol) > CO, + H,0

BT COO : 100, e, 3 = 3X+ 4K+ 5X = e, = 4X

- —m, =176.4x+14.196x =68,96 - x =0,02
BT CH, : ng,y =3x.17+4x.15+5x.17=196x

—n, =54x+1,5.196x+0,5y=6,09 >y =038 > m; =m +m, =6896+2(-0,38)=
¢ Gidi thich : Vi E khong no = Y (no) + H, (am - khong no)

Nhén xét: Qua 4 thi du trén, ré rang véi cach gidi “truyén thong” thi cdch gidi bang
phwong phdp “dong dang héa” don gidn va dé hiéu hon nhiéu. Tuy nhién véi bdi todn
cho hén hop axit béo va chat béo thi phirong phép dong dang héa lai t6 ra kém hiéu qua
hon so voi phwong phap Thuy phan hoa.
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3.4.2. Ap dung phuong phéap thily phan hoa

Vi du 1: Hon hop E gdm axit panmitic, axit stearic va triglixerit X. Cho m gam E tac
dung hoan toan véi dung dich NaOH du, thu dugc 58,96 gam hon hop hai mudi. Néu dot
chdy hoan toan m gam E thi can vira du 5,1 mol O,, thu duwgc H,0O va 3,56 mol CO,. Khoi
luong cua X ¢6 trong m gam E 1a

OA. 32,24 gam. (O B. 25,60 gam. (O C. 33,36 gam. O D. 34,48 gam.

[Dé thi THPTQG chinh thirc — Bo Gido duc & Pao tao— Ma dé 201 — Lan 1 — Nam 2020]

® Céch 1- Ddng dang héa : Vi hon hop ban dau chi gém 2 axit no + chat béo — 2 muéi nén :

HCOOH : x NAOH . |CH;COONa:a |[HCOONa: x + 3y
3 ——2mubi<{ =~ =
e Hon hop E luonno : {(HCOO),C,H;:y wvee (CyH;COONa:b [CH,:z

CH,:z —23m, €O, (3,56 mol) +H,0

m, . =68.x+3y)+142=58,96  (x=0,08 |mcy =15a+17b=324 0.08
/BT C:x+6y+2=356 51y=004{n,, =atb=x+3y=0,2 %{2_0,12
ng, =0,5x+5y+1,52=5,1 2=324  |Hoae:m_ =278a+306b=5896 '

Axit:n

n < Gia tri mu6i 6 bén
CB:n :

_ . Do muo6i taonén tir ca Axit & CB
HCOOH — 0,08 nCI5H3]COONa 10,08 '
Muoi (tir CB)

¢ Bién luan: Ta cé {

va -
=0,04 |n :0,12

(HCOO), C;H; C;7H,sCOONa

0,08v20,12

(C,sH;,CO0),C,H, 10,04 —"5 0. 1 coon e = 012> 0,08
— CB khong thé 1a | (C,,H,,C00),(C,,H,,CO0)C,H, :0,04 —>n
(C,,H,,C00),C,H, : 0,04—">n

=0,08= 0,08

C,5H3,COONa (tir CB)

=0,12=0,12

C,H,;5COONa (tir CB)

— Vay chét béo ban dau phai la : (C ;H,,C00)(C,,H,,C00),C.H,:0,04 > m,, =0,04.862 = |34,48| gam

Diing theo diéu kién molmudi tao thanh & trén

C,H, COOH: x - NaOH .. |C,sH, COONa:x

———> 2muodi
@ Céch 2 - Thiy phan héa : e E luén no {C,,H,,COOH : y v CsHy;COONa:y
CH,:z —22m 5 €0, (3,56 mol) +H,0

m_ . =278x+306y=58,96  (x=0,08
¢ BTC: 16x+ 18y +32=3,56 51y =0,12 > n,, =7=0,04 M0,y =134 48| gam
n,, =23x+26y+3,52=5,1 z=0,04
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Vi du 2: Hon hop E gdm axit oleic, axit panmitic va triglixerit X ¢6 ti 1¢ sé mol tuong
tmg 3 : 2 : 1. D6t chdy hoan toan m gam E can dung vira di 4 mol 0,, thu dugc CO, va
H,0O. Mit khac, cho m gam E tac dung hét voi lugng du dung dich NaOH dun néng, thu
duoc san pham hiru co gdom glixerol va 47,08 gam hon hop hai mu6i khan. Phan tram khoi
luong cua X trong E 1a

QO A. 38,72%. O B. 37,25%. QO C. 37,99%. O D. 39,43%.

[Dé thi THPTQG chinh thirc — BO Gido duc & Dao tao— Ma dé 201 — Lan 1 — Nam 2021]

C,,H,,COOH : x NeOH .. | C;;H;;COONa : x
——> 2mudi
@® Thuy phan héa : e E luon {C H, COOH:y e |CsH; COONa:y
CH,:z — Opidmol o CO, +H,0

C,,H,;COOH:3z
¢ Vi hon hop ban dau chua thity phan héa : { C ;H, COOH:2z — BT COO: n,, =3z+2z+3z=x+y

Chat béo: z
N, =32+22+32=Xx+ =0,1 C.H,,COOH:0,06
coo yoor | . [C,H,CO0Na:0,1
om . =304x+278y=47,08 <y =0,06 > E gom+ C,;H, COOH:0,04 - ——— B
o C,;H,,COONa: 0,06
N, = 25,5x+23y+3,52=4 z=0,02 Chat béo: 0,02
C,,H,,COOH : 0,06 G 0,02.858
—9Gml_yE 06m C,;H, COOH : 0,04 > *0,06.282+0,04.256 +0,02.858
(C,H,,C00)(C,H,,C00),C.H,:0,02 = 38,72 %

Doc gia co thé ty giai bai trén bang phuong phap dong dang hoa dé thay rd v6i dang bai
tap nay thi phuong phap Thiyy phan hoa té ra wu viét hon han phuong phép dong ding hoa.
4. KET LUAN
Véi viéc hé thong hoa kién thuc ciing nhu dua ra 2 phuong phap Pong dang hoa
va Thuy phan hoa dé giai cac bai toan van dung cao vé axit béo va triglixerit s& giup hoc
sinh d& nh¢, dé nhan dién dang toan ap dung va van dung phuong phap nay dé giai nhanh
va chinh xac. Tac gia hy vong s€ nhan dugc su trao doi, gbp y chan thanh cua ban doc va
dong nghiép.
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