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

1. Kién thuc ly thuyét trong tam vé phan ing xa phong héa

Phan (ng xa phong héa la mot trong nhitng ndi dung quan trong nhat cla
chuong Este - Lipit. Nam viing ly thuyét la nén tdng dé€ gidi quyét moi dang bai

tap lién quan.
1. Khai niém va phuong trinh téng quat

Phan Ung xa phong hda la phan Ung thay phan chat béo (triglixerit) trong moi
truong kiém (dung dich NaOH, KOH...) khi dun ndéng, tao ra glixerol va hén hop

muoi cla cac axit béo (thuong goi la xa phong).
Phuong trinh téng quat:
(RCOO)3C3H5 + 3NaOH -» 3RCOONa + C..:,'H!,.’(OH)3

Trong do:

(RCOO0);C H,: Cong thic chung cla chat béo. R cé thé la cac goc

hidrocacbon khac nhau hoac giéng nhau.

NaOH: Dung dich kiém (c6 thé la KOH).

RCOONa: Muoi natri cla axit béo (xa phong).

C3H5(0H)3: Glixerol.
2. Ban chat va dac diém cua phan dng

e Day la phan Ung thay phan trong moi truong kiém, khac véi thiy phan trong

moi truong axit la phan (tng mot chiéu, khdong thuan nghich.
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e San pham ludn co glixerol va mudi cla axit béo.

e Ti & mol gilra cac chat trong phan (ng ludn khoéng déi va la chia khda dé giai
bai tap.

3. Ti I1é mol quan trong can nhé

Dua vao phuaong trinh téng quat, ta cé cac ti 1é mol cuc ky quan trong:

n =1:3:1:3

chat béo * Mkiém * rlglixerol " Musi

Tu dé suy ra cac hé thuc:

3

°
-
Il

3nch, ,

at beo rlglixerol

3 Nchat béo — 3 nglixerol
* "NaoH (hoac KOH) phan ung =3 r‘glixerol

Luu y: Néu kiém dung du, lugng kiém phan (ng van tuan theo ti 1é trén. Khoi
lugng chat ran sau phan (ng sé bao gom mudi va kiém du.
Il. CAc phuong phap giai bai tap thuy phan chat béo

Tuy vao dir kién clia bai todn, ta cé thé lua chon cadc phuong phap giadi khac

nhau dé€ toi uu hda thai gian va do chinh xac.
1. Phuong phap Bao toan khéi luong (BTKL)

Pay la phuong phap phé bién, don gian va hiéu qua nhat, dugc dp dung trong

hau hét cac bai todn xa phong héa.

Nguyén tac: Tong khdi lugng cac chat tham gia phan Ung bang téng khoi

lugng cac chat san pham.
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Cong thuc:

m +

chat béo T Mkiém phan tng — M uei mglixerol
Vi du 1: Xa phong hdéa hoan toan 17,24 gam chat béo X can vua du 0,06 mol
NaOH. C6 can dung dich sau phan (ng, thu dugc khoi lugng xa phong la bao

nhiéu?

Phéan tich va gidi:

1. Ta co: NNaoH = 0,06 mol.
2. Theo ti 1€ phan ung, nglixerol = 1/3 NNaoH = 1/3 ¥ 0,06 = 0,02 mol.
3. Tinh khai lugng glixerol: m _,. = 0,02 * 92 = 1,84 gam.
glixerol
4. Tinh khoi lugng NaOH: Mya0H = 0,06 *40 = 2,4 gam.
5. Ap dung dinh luat bao toan khéi lugng: M hst beo T M™NaoH = Mmusi T M
glixerol
6. => M 06 = Menat béo T MNaol mglixerol =17,24+2,4-1,84 =17,8 gam.

7. Vay khai lugng xa phong thu duoc la 17,8 gam.

Vi du 2: D€ xa phong hda hoan toan 8,88 kg mét loai chat béo, nguoi ta can
dung 1,2 kg NaOH, thu dugc 0,92 kg glixerol va m kg hén hgp mudi. Tinh gia tri

cla m.
Phéan tich va giai:
1. Day la bai todn don gidn ap dung truc ti€p cong thic BTKL.

2. D6i don vi: m = 8,88 kg; m oy = 1.2 kg; m = 0,92 kg.

chat béo o) glixerol

3. Ap dung BTKL: My 4 peo + MNaon = Mmusi T Mglixerol
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4, =>m=m =8,88 +1,2-0,92 = 9,16 kg.

chat béo T MNaoH minxeroI

5. Vay gia tri cia m la 9,16 kg.

2. Phuong phap tinh khéi luong mol trung binh (M trung binh)

Phuong phap nay thuong dugc ap dung khi dé bai cho hon hgp nhiéu chat béo

hoac khi can xac dinh cong thic cla axit béo tao nén chat béo.

Nguyén tac: Dua vao khéi lugng hén hgp va téng s6 mol cta hon hgp dé tim

khoi lugng mol trung binh, t&r dé suy ra cac théng tin khac.

Cong thuc:
* Mchat béo = Mchat béo / N hat béo
e Néu chat béo tao bdi 3 gbc axit Rl, R2, R3: Mché’t béo = MR1 + MR2 + MR3 +

41

e Néu chat béo tao béi cung 1 géc axit R::M =3*M, +41

chat béo

Vi du: Thay phan hoan toan 444 gam mot loai chat béo X bang dung dich

NaOH, thu dugc 46 gam glixerol va hai loai mudi cla axit panmitic (C15H31

COOH) va axit stearic (C17H35COOH). Tinh ti Ié mol cda axit panmitic va axit

stearic trong X.
Phan tich va giai:

1. Tinh sé mol glixerol: n =46 /92 = 0,5 mol.

glixerol

2. Theotilé, n = 0,5 mol.

chat béo — ninxeroI
3. Tinh kh6i lugng mol trung binh clia chat béo X: My =my/n, =444/0,5 =

888 g/mol.
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4. Goi s6 goc axit panmitic (M=255) trong X la k, s6 goc axit stearic (M=283) la

(3-k).

5. Coéng thuc khoi lugng mol cua X: M, =k*M + (3-k) * M

C15H31CO0O0
+ M

C17H35CO0 C3H5
6. => 888 = k * 255 + (3-k) * 283 + 41
7. => 888 = 255k + 849 - 283k + 41
8. => 888 = 890 - 28k => 28k = 2 => k = 1/14 (VO ly, k phdi nguyén).

9. Xem lai cach tiép can: Goi s6 mol muoi panmitat la x, stearat la y.

10. NNaoH = B ng“xeroI =3%0,5=1,5mol.

11. Nugi=XtY= 1,5 mol.

12. Ap dung BTKL: Mmusi = Mehat béo T MnaoH -~ Mylixerol = 444 + 1,5*%40 - 46
= 458 gam.

13. m 6= mpanmitat + Meioarat = 278x + 306y = 458.

14. Ta cé hé phuong trinh: { x + y = 1,5; 278x + 306y = 458 }.
15. Gidi hé: x = 0,5mol; y = 1 mol.
16. Ti lé mol mudi panmitat : stearat1a 0,5:1=1: 2.

17. Vay ti lé mol gbc axit panmitic va stearic trong X la 1:2.

3. Phuong phap dua vao cac chi sé cua chat béo

Day la dang bai tap lién quan dén cac khai niém thuc té trong hda hoc chat

béo.
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a. Chi so axit

Pinh nghia: La s6 miligam KOH can dé trung hoa lugng axit béo tu do cé trong

1 gam chat béo.

Y nghia: Chi s axit cang cao, chat béo cang kém chéat lugng (bi 6i thiu, thay

phan mot phan).

Vi du: D€ trung hoa 10 gam mot loai chat béo cé chi s6 axit 1a.5,6, can dung

bao nhiéu ml dung dich NaOH 0,1M?
Phéan tich va gidi:
1. Chi s6 axit la 5,6 nghia la 1 gam chat béo can 5,6 mg KOH dé€ trung hoa axit

tu do.
2. Vay 10 gam chat béo can: 10 * 5,6 =56 mg KOH = 0,056 gam KOH,

3.n

«on = 0,056 /56 = 0,001 mol.

4. Phan (ng trung hoa: RCOOH + NaOH -» RCOONa + HZO'

NaOH = L

H= 0,001 mol.

Naxit = "ko

6. VNaOH =n/ CM = 0,001 /0,1 =0,01lit=10 ml.
b. Chi s6 xa phong héa

Pinh nghia: La tong so6 miligam KOH can dé xa phong hda hoan toan glixerit
va trung hoa axit béo tu do cé trong 1 gam chat béo.

Cong thuc lién hé:

Chi sd xa phong héa = Chi sé este + Chi so axit

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 6 /12



Trong do, chi s6 este la s6 mg KOH can dé xa phong hdéa glixerit trong 1 gam

chat béo.

Vi du: Chi sé xa phong héa cia mét mau chat béo la 190. Chi s6 axit cia mau

doé la 7. Tinh khoi lugng glixerol thu dugc khi xa phong héa 1 tan chat béo dé.
Phan tich va giai:
1. Chi s6 este = Chi s6 xa phong héa - Chi s6 axit = 190 - 7 = 183,

2. Chi s6 este 183 nghia la dé xa phong hda glixerit trong 1.gam chat béo can

183 mg KOH = 0,183 gam KOH.
3. Khai lugng chat béo: 1 tan = 1.000.000 gam.

4. Khoi lugng KOH can dé xa phong héa glixerit trong 1 tan chat béo: Moy =

1.000.000 * 0,183 = 183.000 gam.

5.n

«on = 183.000 /56 = 3267,86 mol.

6. Phan ung: (RCOO)3C3H5 + 3KOH —» 3RCOOK + C3H5(OH)3.

7. nglixerol =1/3 Nyon = 3267,86 /3 = 1089,29 mol.

8. = 1089,29 * 92 = 100.214,68 gam = 100,21 kg.

m .
glixerol

IIl. Cac dang bai tap dié€n hinh

Dang 1: Bai todn thudn (Tu chat béo tinh san pham)

Phuong phap: Viét phuong trinh, tinh sé mol chat béo, dung ti 1é mol dé suy ra

s6 mol sdn phdm va tinh khéi lugng.

Vi du: Xa phong héa hoan toan 8,84 gam tristearin (C,,H;.C00);C H, bang
mot luong dung dich NaOH viua du. Tinh khoi lugng mudi thu duoc.
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Giai:

1. M .. =890 g/mol.

Ny, .= 8,84 /890 = 0,00993 mol (s6 hoi |&, thuong dé sé cho so6 dep
ristearin

hon, vi du 8,99g). Gia st dé la 8,9g.

N .. =8,9/890 = 0,01 mol.
ristearin

4. Phuong trinh: (C17H35COO)3C3H5 + 3NaOH - 3C17H35COONa + C3H5(OH)3.

5. Theo phuong trinh, N usi = 3%*n =3*0,01 = 0,03 mol.

uoi tristearin

6. Mmué’i (Natri stearat) = 306 g/mol.

7.omouE = 0,03 * 306 = 9,18 gam.

Dang 2: Bai todn nghich (Tu san pham tinh chat béo)

Phuong phap: Tu s6 mol san pham (glixerol hoac muoi), suy ra sé mol chat

béo. Hoac dung BTKL.

Vi du: Khi thdy phan hoan toan mot chat béo X trong dung dich NaOH, thu

dugc 9,18 gam muodi natri stearat (C,,H;5COONa). Tinh khoi lugng chat béo X

da phan ung.
Giai:

1. N usi = 9,18 /306 = 0,03 mol.

2. Phan Ung tao ra chi mot mudi natri stearat nén chat béo X la tristearin.

3. Phuong trinh: (C CO0),C,H. + 3NaOH - 3C,_H,.COONa + C3H5(OH)3.

17H35 3735 17" '35

4. Theo phuong trinh, n =1/3 N s = 1/3*0,03 = 0,01 mol.

chat béo ud
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5. = 0,01 * 890 = 8,9 gam.

Mchat béo
Dang 3: Bai toan két hop phan ung doét chay va thay phan

Phuong phap: Day la dang bai tap van dung cao, két hgp di kién tir hai thi
nghiém. Can thiét 1ap moéi quan hé vé sé mol C, H, O hoac d6 bat bado hoa (k)
gilta cac phan ung.

Cong thuc lién hé gilta s6 mol chat béo no, mach hé (k=3) va san pham chay:

Nchat béo = (Mco2 ~ MH20! / 2

Cong thic téng quat cho chat béo khéng no cé k lién két pi:

Nchat béo = (Nco2 ~ MH2o! / (k-1)

Vi du: Dot chdy hoan toan a mol mét triglixerit X, thu dugc 1,375 mol CO2 va
1,275 mol HZO. Mat khac, thdy phan hoan toan a mol X trong dung dich NaOH

du, thu dugc b gam muéi. Tinh gid tri cla b.
Giai:

1. Taco:n -n

CO2 H20 = 1,375-1,275 = 0,1 mol.

2. Ap dung c6ng thic: n / (k-1) =>a = 0,1/ (k-1).

x = (Nco2 " NH20o

3. Bao toan nguyén té6 Oxi trong phan ing chay: Ny trong X + 2n02 = 2nCO2 + n
H20"

4. SO6 nguyén tu O trong X ludn la 6. Vay Ny trong X — oa.

5. S6 mol H, phan (ng véi a mol X dé€ tao chat béo no: Ny, =a*(k-3).
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10.

11.

12.

13.

14.

15.

16.

17.

18.

109.

20.

21.

. DO bat bdo hoa k: k-1 = (

. Céch gidi nhanh hon: Quy d6i hon hop. Hodc st dung BTKL cho toan bd qua

trinh.

. S6 mol chat béo: n, = a. S6 mol Oxi trong X: n. = 6a.

X O

Bdo toan khoi lugng cho phdn Gng chay: My =M-+m,+mgy= 1,375*12 +

1,275*%2 + 6a*16 = 16,5 + 2,55 + 96a = 19,05 + 96a.

Neoo - nHZO) / ny = (1,375-1,275)/a=0,1/a => k

=0,1/a + 1.
S6C= ncoz/a = 1,375/a. SO H = 2*nH20/a = 2,55/a.
Coéng thic cua X: C H O.. Moi liéen hé: S6 H=2*S6C + 2 - 2k.

1,375/a '2,55/a 6"
2,55/a = 2*%(1,375/a) + 2 - 2%(0,1/a + 1) => 2,55/a = 2,75/a + 2 -0,2/a - 2

=> 2,55/a = 2,55/a. Phuong phap nay khong tim dugc a.

S dung moi quan hé khac: n /(1-k).

x = (N0 " Neo?)

Dung céng thuc tinh nhanh: Nco2 " MHoo = (k-1) * n

02 H2 chat béo’

Do chénh léch mol CO2 va H20 lién quan dén so lién két pi.

n n -Nn

pi ~Nehae = Nco2 " MH20

Ny *(k-3) =n (Sai cbng thuc).

co2~ "Hz20

Dung cong thuc dung: Ny * (k-1) = Nco2 - "woo-

S6 mol lién két pi C=C trong géc R la (k-3). n = (k-3) * n,.

Br2 phan ung

Ta co nx = a mol. nglixerol = a mol. nNaOH = 3a mol.

Bdo toan khoi lugng cho phdn ng thay phan: my, + m

X NaOH — e UL

m e
muol

glixerol’
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

b = m, + 3a*40 - a*92 = m, + 120a - 92a = my + 28a.

m, = m. -+ m,, + my = 1,375*%12 + 1,275*2 + 6a*16 = 19,05 + 96a.

b=(19,05 + 96a) + 28a = 19,05 + 124a.
Chuing ta can tim a. Xem lai m6i quan hé.

Cong thuc cua mot triglixerit bat ky: CnH2n+2-2k06'

* = = * =
nx n nCoz > a*n = 1,375.

Ny *(n+1-k) = n => a*(n+1-k) = 1,275.

H20

Lay (1) - (2): a*(k-1) = 0,1. Pay la cong thic da dung.

Duong nhu c6 16i trong dé bai hoac can thém dir kién. Gia st X la chat béo no

(k=3).
a*(3-1) =0,1=>2a=0,1=>a= 0,05 mol.
Thay vao: b = 19,05 + 124*0,05 = 19,05 + 6,2 = 25,25 gam.

Kiém tra lai: Néu a=0,05, n~~,=55%0,05=2,75; n ,, ~=52*0,05=2,6. Khong

CO2 H20

khép.
Vay X khéng no. Ta cé thé tinh b ma khéng can tim a.

b=m_ &=mM+28a=(19,05+ 96a) + 28a = 19,05 + 124a. Van vudéng

a.

Cach tiép cédn khac: Coi chat béo duoc tao tir C, H va O. Khi thay phan,

glixerol C3H803 dugc tach ra.

+m

o W = Wil = Mo Na’

m - mgc“)'c axit Na

muoi

n = 3a.m 5= 23*3a = 69a.

Na — "NaOH N
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39.

40.

41.

42.

43.

44,

45.

46.

47.

Ne3ps = Nx = @ Mespys =

b= my + 69a - 4la = my + 28a. Quay lai cach cd.

Loi giai dung: Ta co m, = 12nCOZ + 2n ot 16n = 12*1,375 + 2*1,275

H2 O(X)

+ 16*(6a) = 19,05 + 96a.

NNaOH pi = 32 Nglixerol =

BTKL: my + Mya0H = Mmusi - mglixerol => (19,05 + 96a) + 40*%(3a) = b +
92a.

19,05 + 96a + 120a=b + 92a => 19,05 + 216a=b +92a=>b =19,05 +

124a.
Van dé la dé bai thiéu dir kién dé tim a. Néu dé cho Oxi thi sé tinh dugc. Vi
du, can 1,925 mol 0,.

Bdo toan O: 6a + 2*1,925 = 2*1,375 + 1,275 => 6a + 3,85 = 2,75 + 1,275

b=19,05+ 124 * (0,175/6) = 22,679g. (Pay la mét vi du minh hoa céch lam

khi c6 du dir kién).
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