Xac dinh chi sb axit, chi s6 xa phong héa — toan vé chat béo

Péi ngli hdgmvietnam.org gisi thiéu dén cac em hoc sinh I8p 12 bai viét Xac dinh chi sé axit, chi s6 xa

phong hda —toan vé chat béo, nham gilip cac em hoc tot chuong trinh Héa hoc 12.

= Dang 6: Xac dinh chi s& axit, chi s6 xa phong hoéa -
Toan vé chat béo.
+ Chi sb axit [a sé m(g) KOH can dé trung hoa hét luong axit béo tu
do co trong 1 gam chat béo.
+ Chi s6 xa phong héa la s6 m(g) KOH can dé xa phong hda va trung
hoa hét luong axit béo tu do co trongD | gam chat beo

— Chi s6 xa phong héa = chi s6 axit + chi so este hoa
+ Chi sd iot la s6 gam iot co thé két hop véi 100 gam chat béo.
Vidu 1: Pé trung hoa hét luong axit tu do co trong 5,6(g) chit béo, nguoi ta
dung hét 6 ml dung dich KOH 0,1M. Chi s6 axit ctia chit béo la:
A.5 B. 3 C.6 D. 4.
Huéng dan gidi:
Ta cd: nkou = 0,006.0,1 = 0,0006 mol
— mgon = 0,0006.56 = 0,0336 g = 33,6 mg
Pé trung hoa axit béo tu do co trong 5,6(g) chat béo can 33,6(mg) KOH.
Viy: Dé trung hoa axit béo tu do co trong 1(g) chit béo can 33,6 : 5,6 =
6(mg) KOH
— chi s6 axit bing 6=> Dap 4n C.
Vi du 2: DBé trung hoa hét 4(g) chat béo c6 chi sd axit bang 7 can mot lugng
NaOH la :
A. 0,028¢g B. 0,02¢ C. 0,28g D. 0,2g.
Huéng dan gidi:
Chi s axit bang 7, nghia la:
Pé trung hoa axit béo tu do co trong 1(g) chit béo can 7(mg) KOH.
Vay: Dé trung hoa axit béo tu do c6 trong 4(g) chit béo can 4.7 = 28(mg)
28.107°
56
Vi phan tng trung hoa ctia KOH c6 ti 1€ mol cling bang ti 1&¢ mol cta

KOH.= nkouy = = 5.10_4 mol

NaOH nén: NNaOH cian — NKOH can — 5.10-4 mol

= MNaoH cin = 5.107.40 = 0,02 (g) = Pap 4n B.
Vi du 3: Chat béo X ¢6 chi s6 axit = 10. Vay thé tich dd KOH 0,1M cén

dung dé trung hoa hét axit c6 trong 5,6 gam X 1a

A. 10ml B. 20ml C. 15ml D. 8ml
Huéng dan gidi:
S6 mg KOH can trung hoa hét axit trong 5,6g 1a:
10.5.6 = 56mg = 56.107° gam
_56.10"
N 56.0,1

Vi du 4: Khi xa phong hoa hoan toan 2,52(g) chat béo can 90ml dung dich
KOH 0.1M. Chi s6 xa phong hoa ctia chat béo 1a :

A. 200 B. 190 C. 210 D. 180.
Huong dan gidi:
Ta co: nkoy = 0,09.0,1 = 0.009 mol
= mgoy = 0,009.56 = 0,504 ¢ = 504 mg
Pé xa phong hoa hoan toan 2,52(g) chit béo can 504 (mg) KOH.
Vay: Dé xa phong héa hoan toan 1(g) chit béo can
504 : 2,52 =200 (mg) KOH.
= Chi s6 xa phong hoa bang 200= Pap an A.

=% V. =107(1)=10ml = DPap 4n A.

Vi du 5: Xa phong hoa hoan toan 17,24 gam chat béolcﬁn vua du 0,06 mol
NaOH. C0 can dung dich sau phan trng thu duoc khoi lwong xa phong la:
A. 1780 gam  B. 18,24 gam  C. 16,68 gam  D. 18,38 gam.

(Trich dé thi tuyén sinh dai hoc khoi B — nam 2008)
Huwéng din gidi:
(R CO0);C3Hs + 3NaOH —» 3RCOONa + C;Hs(OH);
0,06 0,02
Ap dung dinh luat bao toan khdi luong ta co:
Myjpit T MNaOH = Mixa phong T Meglixerol
=> Myaphong = 17,24 + 0,06.40 — 0,02.92 = 17.8 (g)= Dap an A.

Vi du 6: Khi xa phong hoa hoan toan 2,52¢g chét béo X ¢6 chi s6 xa phong
hoa la 200 thu duoc 0,184(g) glixerol. Chi s6 axit cua X la:

A. 10,15 B. 66,67 C: 55.55 D. 67,87.
Huwéng dan gidi:

Chi s6 xa phong hoa la 200, nghia la:

Pé xa phong héa hoan toan 1(g) chat béo X can 200(mg) KOH.

Vay: Dé xa phong héa hoan toan 2.52(g) chét béo X cén
2,52.200 = 504(mg) KOH.

-3
= NkoH = S = 0,009 mol
56
Phuong trinh phan ung:
RCOOH + KOH —» RCOOK + H,0 (1)
(R CO0);C;Hs + 3KOH —2— 3R COOK + C3Hs(OH); (2)

Theo ptpu (2) NKOI phan (mg = 3-nglixcrol = 39,91—284‘ = 0,006 mol
| = NKOH (1) = 0,009 == 0,006 = 0,003 mol
Pé trung hoa axit béo co trong 2,52(¢) chat béo can
0,003.56 = 0,168(g) KOH
Vay: D¢ trung hoa axit béo cé trong 1(g) chat béo can

0.168
ﬁ 10" = 66,67 (mg) KOH = Chi sO axit 1a 66.67.

et

— Pip 4n B.

* Cdch khdc: (R COO);C;Hs + 3KOH —“— 3R COOK + C3Hs(OH);
Ta co: NgoH = 3-nglixcrol = 39;91—58—4— = O, 006 mol
Dé este hoa 2.52(g) chit béo X can 0,006.56.10° = 336 (mg) KOH.

Vay: Dé este hoa 1(g) chat béo X cén 23 367 = 133,33 (mg) KOH.

—

— Chi s0 este hoa = 133,33.
Ta cé: Chi s6 xa phong hoa = chi sd axit + chi sb este hoa
= chi s6 axit = chi s6 xa phong hoa — chi sb este hoa
=200- 133,33 = 66,67 = Dap an B.

Vi du 7: Cho 200 gam mot loai chat béo co chi sb axit bing 7 tac dung vua
du véi mot lugng NaOH, thu duoc 207,55 gam hon hop muoi khan Khbi
lugng NaOH da tham gia phan ing la:

A. 31 gam B. 32,36 gam C. 30 gam D. 31.45 gam
“Trich de thi tuyén sinh Dai hoc khéi B nam 2011
Huéng dan gidi:
Chi sb axit = 7=mgo; phan img voi1 axit béo tu do
=7.200 = 1400(mg) = 1.4 (g)

= NKOH — 0,025 mol = nNa()H.-
Goi CTTQ cua chat béo la: (RCOO);C3Hs.

(RCO0);C5Hs + 3NaOH —“— 3RCOONa + C3Hs(OH);

X
X —_—

3
RCOOH + NaOH — RCOONa + H,O
0,025 0,025 0,025
Ap dung dinh luat bao toan khoi luong ta co:

Mepdtbéo T MNaOH = Muéi T Mglixerol T my. o

= 200+ (x +0,025).40 =207,55+ 92.= + 18.0,025

)
= x = 0,75 mol = nnaou phan tmg 0,75 + 0,025 = 0,775 mol.

= IMNaOH phan tng ~ =31 gam= Dap an A.

Vi du 8: Khi thuy phdn a gam mdt este X thu dugc 0, 97 gam glixerol,
3,02 gam natri linoleat C;7H;3 ICOONa va m gam mudi cua natri oleat
C,;7H33COONa. Gia tri cua a, m lan luot la:

A. 6,08 gam va 8,82 gam B. 8,06 gam va 8,28 gam
C. 8,82 gam va 6,08 gam D. 8,16 gam va 8,86 gam |
Hudng dan gidi:
% O 92
SO mol C3H5(OH)3 n, -3,,5((””} 92 = 0 01(1770/)

; : 3,02
S6 mol mudi C7H3 COONa. 7., oon. = i =0,01(mol)

Khdi luong mudi natri oleat C;7H33COONa m = 0,02 . 304 = 6,08 (g)
Khéi luong cta este la a=882.0,01 = 8,82 (g)
Vi du 9: Pun dung dich chua IO(g) NaOH véo 20(g) chat béo trung tinh,

sau khi phan tmg két thuc, lay 1/ 10 dung dich thu dugc dem trung hoa
bang dung dich HC1 0,2M thdy ton hét 95 ml dung dich axit. Khoi luong

xa phong thu dugc la:
A.21.86 ¢ B.30¢g C.26,18¢ D. 28,16 g.
Huwong dan gidi:
10

Taco: n = —=10,25 mol
NaOH 40

(RCO0);C3Hs + 3NaOH — 3R-COONa + CsHs(OH); (1)

Sau phan tng xa phong héa phai dung HCI dé trung hoa chimg t6 NaOH
con du.
NaOH + HClI —» NaCl + H;O
— NN&OH dur (trong 1/10 dung dich) = Drcl = 0,095.0,2 = 0,019 mol
— NNaOH phanung (1) — = () 25 0.019.10=0, 06 mol

Theo phuong trinh phan ung (1):

o - %,o,oa = 0,02 mol

N H, (OH), 3 NNaOH

Ap dung dinh luat bao toan khdi luong ta co:
Myipit T MNaOH = Myaphong T Me g oy,
= Myaphong = 20 +10—0,02.92 = 28,16 (g) = Dap an D.
Vi du 10: Mot loai md dong vat c6 chua 20% trlstearoylghxerol 30%

tripanmitoylglixerol va 50% trioleoylglixerol. Tinh khoi luong mudi thu
dugc khi xa phong hoa 1 tAn m& trén bang dung dich NaOH, gia st hi¢u

sudt phan ung dat 90%. , ’

A. 0,85 tin B. 0,42 tan C. 0,93 tan D. 1,12 tan
Hwong dan giai:

(C7H35C00);C;5Hs + 3NaOH 5 3C;7H35COONa + CsHs(OH); (1)

(CsH;3,C00);C3Hs + 3NaOH -5 3CsH3 COONa + C3Hs(OH);  (2)

(C|7H33COO)3C3H5 + 3NaOH Fy 3C,7H3;3COONa + C;Hs(OH); (3)

+ Khoi luong céc este la:

6 ]
_ Khéi lugng (Ci7H3sCO0);C3Hs = 22'01(? = 2.10% () voi M = 890
2.10°

= S6 mol (C7H35C0O0)3C3Hs = oy =224.72 mol
%5 - : ~30.10° _ § )

— Khoi luong (C;sH3,COO);C3Hs = =3.10" (g) v61 M = 806
: 3.10° .

= S0 mol (Cs5H3,CO0);C3Hs = = 372.21 mol
% _50.10° _ 5 5 R

— Khoi luong (C7H;33C00)3C3Hs = T 5.10° (g) vo1 M = 884
% _ 50.10° _

= SO mol (C|7H33COO)3C3H5 = = 565,61 mol

+ Khoi luong cac mudi la:

Theo (1) s6 gam mubi C,7H3;sCOONa (M = 306) thu duoc la:
3.224,72.306.0,9 = 185663,66 (g)

— Theo (2) s6 gam muoi C;sH3;COONa (M = 278) thu duoc la:

3.372,21.278.0,9 = 279380,82 (2)
— Theo (3) 50 gam mudi C;7H33CO0Na (M = 304) thu duoc la:
3.565,61.304.0,9 = 464252,69 (g)
Tong khoi lugng mudi thu duge 1a:
18566.366 +279380,82 + 464252.69 = 929297,17 (g) = 0,93 tan.

= DPap an C.

Vi du 11: Can bao nhiéu kg chat béo chira 89% kh01 luong tristearin (con
11% tap chét tro bi loai bo trong qua trinh nau xa phong) dé san xuat
duoc 1 tan xa phong chita 72% khéi luong mudi natri stearat.

A. 7843 kg B. 698.0 kg C. 8423 kg D. 874.3 kg
Huwéng dan gidi:

Khéi lugng natristearat = 1.72% = 0.72 (tan) = 720 (kg)

Theo phuong trinh hoa hoc:

(C17H35C0O0);C3Hs + 3NaOH — 3C,7H35sCOONa + C3Hs(OH)3

890 (g) 3.306 (g

X (kg) 720 (kg)

Ritra x= 122590 _ 698 (kg)
3.306

Khéi luong chét béo co chira tap chat can dung 1a:

098.100 _ 784 3 (ko) = Pip 4n A.
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