GV: L& Qué - Vinh Phic

CHUYEN DE 63: CHAT BEO - ESTER
PHAN A: LI THUYET
I. LIPID VA CHAT BEO
1. Khai niém, phén loai va trang thai ty nhién.
« Lipid 12 nhimng hop chét hitu co c6 trong té bao song khong hoa tan trong nude nhung tan trong cac dung
moi khong phan cuc nhu ether, chloroform, ether dau hoa, ... Lipid bao gém chéat béo, sap, steroit,
photpholipit, ... chung déu 1a cac ester phirc tap. Dudi day ta chi xét vé chit béo.
« Chét béo 14 triester cua glycerol v6i cac acid monocacboxylic ¢6 s6 chin nguyén tir carbon (khoang tir 12C
dén 24C) khong phan nhanh (acid béo), goi chung 1a triglyceride hay triaxylglixerol. Céng thirc chung ctia
chat béo:

R!COO —CH,
R’COO —CH
R’C0O0 CH,
Khi thity phan chét béo thi thu duoc glycerol va acid béo. Mot sé acid béo thudong gap la:

Acid béo no thuong gap la:
C,sH3COOH: CH;-[CH,]:.~-COOH (Panmitic acid)
CH;COOH: CH;-[CH:]16-COOH (Stearic acid).

~COO0H
, (CHJ;
{LHEE . 3 (axat olewc)
HaC /[;—[.-\
; : H H
Cy7H;;COOH
H, _COOH
/C'\ / 217
(CHa)q

e O / S C=—=cC {axat linoleiwc)
C7H;;COOH: HaC / \ / "

2. Tinh chit ciia chit béo

a) Tinh chdt vt li

- Céc triglyceride chtra chii yéu cac gdc acid béo no thudng 1a chat rin (m&) & nhiét do phong. Céc
triglyceride chira chu yéu cac gdc acid béo khong no thuong 1a chat 1ong (dau) ¢ nhiét do phong.

Vi du: tristearin, t,. = 72°C (ran); triolein, t,. = - 4°C (10ng)

Chii y: Céc triglyceride khéng no c6 nhiét o nong chay thap hon 1a vi cac gbc acid khong no, dic biét 1a
dang cis nhu oleic acid, khong thé xép chat khut duge trong mang tinh thé réin nhu trudng hop acid no.

- Chét béo nhe hon nuée va khong tan trong nudc, tan trong cac dung moi hitu co nhu benzene, xang, ether,

b) Tinh chat héa hoc
- Phdn vmg thity phdn trong méi truong acid: Khi dun néng chit béo cé xuc tac acid, chit béo bi thuy phan
tao ra glycerol va céc acid béo.



RICOO ——CH, ut R!COOH

5 Lo — ., _ C;H5(OH),
R*CO0O _r,le 3H0 <—— R’COOH A
t
R’co0 _r,le2 R*COOH
cdc axit béo glixerol

- Phdn img xa phong héa: Khi dun néng chat béo véi dung dich kiém (KOH hodc NaOH) thi tao ra glycerol
va hdn hop mudi cua cac acid béo. Mubi sodium hodc potassium cua cac acid béo chinh 1a xa phong. Phan
g ctia chat béo v4i dung dich kiém goi 1 phan tmg xa phong hoa.

RICOO ——CH, {© R!COONa
5 ey - S 5 C;Hs5(0OH);
RICOO _1:|:H NaOH R2COONa I
R*COO0 _1:|:H2 R*COONa
Xi phong glixerol
- Phan vng hydrogen hoa

Chat béo chtra cac gdc acid béo khong no tac dung voi hydrogen & nhiét d6 va ap sudt cao c6 Ni xuc tac.
Khi d6 hydrogen cong vao ndi d6i C=C.

00CC 7H33——CH= O0CCysH35——CH-
Ni, t°
O0CC7H35 CH + 3H; ——00CC,;H;s——CH
00CCy7Hz3——CH; 00CC7Hys——CH;
triolein Iristearin
{long) (rdn)

3. Chit giit rira

a) Khdi niém vé chit gidt rira

« Chét giit rira 1a nhitng chat khi dung cing v6i nude thi c6 tac dung 1am sach cac chit ban bam trén cac vat
rin ma khong gay ra phan tmg hoa hoc véi cac chét do.

« T xua, con nguoi da biét dung cac chat giat rira 1y truc tiép tir thién nhién nhu bd két, bd hon, ... Trude
khi hoa hoc hitu co ra doi, nguoi ta cling da biét ndu xa phong tir ddu m& va cac chat kiém. Xa phong chinh
1a mubi hdn hop cia sodium (hodc potassium) cta céc acid béo. Ngay nay nguoi ta con téng hop ra nhiéu
chat khong phai mubi sodium (hodc potassium) ctia cac acid béo, nhung c6 tac dung giit rira twong tu nhu
xa phong. Chiing goi 1a cac chat giit rira tong hop va dugediéu ché thanh cac loai bot giat, kem giat, ...

b) Tinh chét giit rira

« Mt s6 khdi niém lién quan

- Chét tdy mau lam sach cac viét mau ban nho nhitng phan tmg hoa hoc. Vi du: nuéce Javel, nude chlorine
oxygenhéa chat mau thanh chat khong mau; SO, khir chat mau thanh khong mau. Chat gidt rira nhu xa
phong lam sach cac vét ban khong phai nho cac phan tmg héa hoc (xem muc c).

- Chét va nuéce 1a nhiing chét tan tot trong nudc, chéng han nhu methanol, ethanol, axetic, mudi acetate kim
loai kiém, ...

- Chat ki nuéc 1a nhitng chit hdu nhu khong tan trong nuéc, ching han nhu hydrocarbon, dan xuét
halogen, ... Chat ki nudc thi lai wa ddu md, tac 14 tan tét vao ddu m&. Chit va nude thuong ki dau md, tic la
khong tan trong diu md.

« Ddc diém cdu triic phdn tir mudi sodium ciia cdc acid béo
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Phan tr mudi sodium cua acid béo gom mot "dau" uva nudc la nhém COO Na™ pfj véi mot "dudi" ki

nude, wa ddu md 1a nhom C.H, (thudng x =15). Céu tric hda hoc gdm dau ua nude va dudi uva ddu ma 1a
hinh mau chung cho "phan tir chét giat rira".

« Co ché hoat dong cua chat giat rita

Lay truong hop stearate 1am vi dy, nhém CH5[CH,]j6 -, "dudi" ua dau md ciia phan tir stearate tham nhap

vao vét ban, con nhom - COO° Na yra nuée lai c6 xu hudng kéo ra phia cac phan tir nude. Két qua vét ban
bi phan chia thanh céac ( hat rat nhé dugc gilr chat bdi cac phan tir sodium stearate khong bam vao vat ran
nita ma phan tan vao nudc rdi bi ria troi.
¢) Xa phong
« San xudt xa phong
- Phuong phép thong thuong dé san xuat xa phong 1a dun dau thyc vat hoic m& dong vat (thuong 1a loai
khong ding dé an) véi xat hoic KOH ¢ nhiét do va ap suit cao. Sau khi phan tng xa phong hoa két thuc,
nguoi ta cho thém NaCl vao va lam lanh. Xa phong tach ra khoéi dung dich dugc cho thém phu gia va thanh
banh. Dung dich con lai dwoc loai tap chét, co dic rdi li tim tach mubi NaCl dé thu 1ay glycerol.
- Nguoi ta con san xuit xa phong bang cach oxygenhoa parafin cia dau mé nhd oxygen khong khi, & nhiét
dd cao, c6 mudi manganese xuc tac, roi trung hoa acid sinh ra béng NaOH.
R- CH,- CH,- R +0, - ™", R- COOH + R COOH
R - COOH + NaOH — RCOONa +H,0O
R'COOH + NaOH — R'COONa +H,O
- Mubi sodium ciia cac acid ¢ phan tir khdi nho tan nhiéu, con mudi sodium ciia cac phan tir acid phan tir
khéi 16n khong tan trong dung dich NaCl. Chung duoc tach ra ding lam xa phong tong hop. Xa phong tong
hop c6 tinh chat giat rira twong tu xa phong thudng.
«Thanh phan cta xa phong va st dung xa phong
- Thanh phén chinh ctia xa phong 13 cac mudi sodium (hodc potassium) cta acid béo, thuong 13 sodium
stearate (C,7H3sCOONa), natripanmitat (C;sH3;;COONa), natrioleat (C;;H33COONa), ... cdc phu gia thuong
¢ 1a chat mau, chét thom.
- Xa phong dung trong tim gdi, gidt gid, ... c6 wu diém la khong gy hai cho da, cho mdi trudng (vi dé bi
phan huy boi vi sinh vét c6 trong thién nhién). Xa phong c6 nhuoc diém 13 khi ding véi nude cimg (nude
chtra nhiéu ion Ca®* va Mg®") thi cac mudi calcium stearate, calcium palmitate ... s& két tiia 1am giam chét
lwong giit rira va anh hudng dén vai soi.
d) Chit tdy rira tong hop
« San xudt chdt tdy rira tong hop
- Pé dap ng nhu cau to 16n va da dang vé chat gidt rira, nguoi ta da tong hop nhiu chét theo hinh miu
"phan tir xa phong" (tir 1a gdm dau phan cuc gan véi dudi dai khong phéan cuc), chung déu c6 tinh chét git
rira twong tyr nhu xa phong va duge goi 1a chét gidt rira tong hop. Vi du:

CH,(CH,), - CH, - OSO;Na* CH,(CH,), - CH,- CH, - OSO;Na*

sodium lauryl sulfate sodium dodecylbenzen sunfonate
- Chat git rira tong hop duoc didu ché tir cac san pham ctia ddu mo. Chang han, oxygen hoa parafin duoc
carboxylic acid, khir acid thu dugc alcohol , cho alcohol phan tmg véi H,SO, 1di trung hoa thi dugc chat
giat rua loai alkyl sulfate.
R- COOH — %~ R - CH,0OH —"%- R- CH,0S0,H—*""> R- CH,- OSO;Na"
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« Thanh phan va sir dung cdc ché pham tir chdt gidt riva tong hop

- Cac ché pham nhu bt gidt, kem giat ngoai chat rira tong hop, chat thom, chit mau ra, con c6 thé c6 chat
tay trang nhu sodium hypochlorite, ... Sodium hypochlorite c6 hai cho da khi giit bang tay..

- Uu diém cua chit giat rira tong hop 1a dung dugc v6i nude cimg, vi ching it bi két tha boi ion calcium.
Nhimng chét giat rira tong hop c¢6 chira gdc hydrocarbon phan nhanh giy 6 nhidm méi trudng, vi ching
khong bi cac vi sinh vat phan huy.

II. ESTER
1. Céu tao phan tir
« Ester don gian c6 cong thirc cau tao nhu sau:

R-C-OR’ || O R, R' 12 gbc hydrocarbon no, khong no hodc thom (trir trudng hop ester ctia acid
fomic co R 1a H)
* Ester tao boi acid da chure va alcohol da chuic

H SO naé ,
mR(COOH), +nR (OH), = 7 — R,(CO0), R +nmH,0
m mol n mol 1 mol

* Ester tao boi acid don chirc va alcohol da chire
MRCOOH + R (OH),_ & fs%”ae_ (RCOO)_R +mH.,0
m mol 1 mol 1 mol
* Ester tao boi acid da chirc va alcohol don chure
H SO
R(COOH), +nR OH < — fnae— R(COOR ) +nH.0
1 mol n mol 1 mol

* Ester tao bai acid don chirc va alcohol don chirc
_ H,S0,r nae

RCOOH+ROH €~ # — RCOOR +H,0
1 mol 1 mol 1 mol
2. Cach goi tén ester

Tén goc hydrocarbon R' + tén anion goc acid (dudi "at") |

Vidu:

HCOOCH;: Methyl formate

CH,=CHCOOCHs: Phenyl acrylate

C¢HsCOOCH=CH,: Vinyl benzoate

CH;CH,CH>.COOC,Hs: Ethyl butirat

C,HsOCO-CH,-COOCH3;: Ethylmetylmalonat

CH;0CO-COOCH;: Dimethyl oxalate

3. Tinh chit vat li

« Giita cac phan tir ester khong co lién két hydrogen vi thé ester c6 nhiét d6 s6i thap hon so véi cac acid va
alcohol c6 cung s6 nguyén tir C.

* Céc ester thuong 1a nhiing chét long, nhe hon nude, rat it tan trong nudc, c6 kha nang hoa tan dugc nhiéu
chat hiru co khac nhau. Nhiing ester c6 khdi lwong phan tir rat 16n c6 thé & trang thai rin (nhu m& dong vat,
sap ong, ...). Cac ester thuong c6 mui thom dé chiu, chang han:

- Isoamyl formate HCOOCH,CH,CH(CHjs),: Mui chubi chin.

- Benzyl propionate CH;CH.COOCH;C¢Hs: Mui hoa nhai.

- Ethyl butirat CH;CH,CH>COOC,Hs: Mui dura.

- Ethyl isovalerate CH;CH(CH;)CH,COOC,Hs: Mui téo,

- Geranyl acetate CH;COOC oH,7: Mui hoa hong.
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4. Tinh chét héa hoc
a) Phan vrng 6 nhom chirc
* Phan wng thuy phdn
Ester bi thuly phén ca trong moi truong acid va base. Phan tng thiy phan trong moi truong acid 1a phan tng
nghich cua phan ung ester hoa.
_ M50
RCOOR +H- OH "~ =~ RCOOH +R OH
Phan tmg thuy phéan trong méi truong kiém 1a phan tmg mot chiéu va con duge goi 1a phan tmg xa phong
hoa:
RCOOR +NaOH — ="~ RCOONa + R OH
Co ché: cong HO(-) vao nhom C=O0.

©)
OH OH O

/‘éﬁr\ | | |
£ O «” X

- 0
R-C-OR’ + OH ¢ R-ONOR® ¢ R-Cc +RO" > R_c + roOH

C | | | |
>0, O

(0] (0]
Giai doan cudi cung la bat thuan nghich, nén toan by phan ing xa phong hoa la
bét thuan nghich.
« Tdc dung véi hop chat co-magie

R" R" R" R"
| - | | - |
R—C_—OR-"M#d ., R _c_OQR-""_.,R_ Cc-M#hl ,g_¢c _R"-"_.R_ ¢ _R

[ | [ | |
.0, 0 o) e) OH

Vi du:
C,H;

3 C C-Hs

L

J-metylpent-3-ol

1. 2C;HsMgBr i

HyC—— 0 — OC;H; :
: ﬂ‘ 2 H,OH

« Phan tmg véi NH; hay R”NH,
RCOOR +NH, — RCONH, +R OH

RCOOR +R NH, — RCONHR +R OH
* Phadn wng khir

- Khit béi LiAlH,:
RCOOR' — ¢ RCH,OH +R'OH
Co ché:



OR’ OR'

‘ ~ | {® 1. LiAIH,

R—C—0 — = g ¢ 91—149» RCHO — Jm RCH,0H
| RO 2 I‘I]‘:}-"I"I-r
e
H—AIH, i

Este khong bj khit boi abH. / C.H:OH

Vidu:

CH, =CHCOOCH, ~ Snow" — CH, =CHCH,OH +CH,OH
- Khir bang Na + C.HsOH (phan itng Buvo- Bling)

RCOOR — "=, RCH,OH+R'OH

Vidu:

CH, =CHCOOCH, — ®* "% CH,=CHCH,OH+CH,OH

b) Phén teng 6 goc hydrocarbon

« Phdn ting cong vao goc khéng no: Goc hidrocacbon khong no & ester co phan tng cong H,,Br,, HBr, -

gidng nhu hidrocarbon chua no. Vi du:

CH, =CHCOOCH, +H, — N CH,CH,COOCH,

« Phan tng trimg hop: Mot sb ester co lién két d6i C=C c6 thé tham gia phan ung trung hop gidng nhu
alkene. Vi du:

xt, 1%, p / \
nCH,;——CH - .\ CH» CH /'n
DR COOCH;
mety acrylat poli (metyl acrylat)
« Phan iing thé Hy : Ester ¢ Hq tham gia cac phan Gmg:
- Tong hop malonic:
CH, (COOC,H;), — ¥"*— CH(COOC,H,), — - RCH(COOC,H;),
RCH(COOC,H,), — 259 — RCH(COOH), — & — RCH,COOH
- Phan tmg ngung tu Claisen tao ra B-xetoeste. Vi du:
CH,CO- OC,H; +H - CH,COOC,H, — 27— RCO - CH,COOC, H
/“\Ocsz /‘ KOCsz
ot 0 HyC—CH,——0
CH;CO0CH; —————» CHCHOOCH; ————» H;0—— ¢ ——CH,CH,00C,H; — = H,C——C——CH,C00CHs
-CyH;0H C,H;0f
0H 0

Co ché:



* Phan vung voi dung dich AgGNOs/NH;
Ester ¢6 dang tong quat HCOOR', RCOOCH=CHR’, HCOOCH=CHR' c¢6 thé phan tmg véi dung dich
AgNO:/NH; dun néng, sinh ra két tia bac.

HCOOR +2[Ag(NH,),| OH - — (NH,), CO, +ROH +2Ag | +2NH,

1

=—n

= I‘lHCOOR' 2 Ag

RCOOCH =CHR +2[Ag(NH,),| OH - = RCOONH, +R'CH,COONH, +2Ag | +2NH,

1

=—n

= nRCOOCH:CHR' 2 Ag

HCOOCH =CHR +4[Ag(NH,),| OH —"— (NH,), CO, +R CH,COONH, +4Ag | +5NH, +H,0

1

=—n

= NycoocH =CHR! 4 e

5. Piéu che

a) Phdn wng ester hoa
RCOOH+ROH& “;15%”% RCOOR +H,0

b) Phdn vng giita anhydride acid va alcohol
(RCO),0 +R'OH — RCOOR' + RCOOH
Ung dung ciia phan tmg nay dé didu ché ester phenyl vi phenol khong phan tng tryc tiép v6i carboxylic
acid.
(RCO),0 + C¢HsOH — RCOOCeHs + RCOOH
¢) Phan wng giva acid va hydrocarbon chwa no
« bBiéu ché ester vinyl
HgSO,

RCOOH+CH=CH "5  RCOOCH=CH,
« PBiéu ché ester véi gbe alkyl bac ba:

_ HyS0,neé
CH;COOH + CHiC(CH;)=CH, €~ CH;COOC(CHs);
d) Phan iing giita muoi silver hay cacboxylat ciia kim logi kiém va alkyl halide

RCOONa +R Br — RCOOR '+ NaBr
RCOOAg +RT - RCOOR + Agl

e) Phan irng Canizaro
2C,H,CHO — %" C,H,COOCH,C H,
Benzandehit benzyl benzoat
J) Phan vrng Tisenco
2CH,CHO — 4% CH,COOC,H;

ethyl acetate

PHAN B: BAI TAP

DANG 1: VIET CONG THUC CAU TAO CAC PONG PHAN LA ESTER

Phuwong phdp:

« S6 d6ng phan cau tao 1a ester no, don chirc, mach ho tng v6i cong thirc C,Ha,0, 14
2" (1<n<5)

« Cong thte tinh s6 trieste tao boi gixerol va cac carboxylic acid don chic
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_n(n+])

Sb trieste 2
Vi dul: Tinh sd dong phan cdu tao 13 ester img voi cic cong thirc phan tir sau: CoH,0,, CsHeO,, C4H:O,.
Viét cong thirc cu tao cua cac ddng phan do va goi tén.
Gidi
Céc ddng phan ester:
. C,H,0,:2*% =1
HCOOCH;: Methyl formate
.CHO0,:2"* =2

HCOOCH,CHs;: Ethyl formate
CH;COOCHs;: Methyl acetate

. C,H,0,:2"% =4

HCOOCH,CH,CHj: Propyl formate

CH;COOCH:CHs: Ethyl acetate

HCOOCH(CHs3)CHs: Isopropyl formate

CH;CH,COOCH;: Methyl propionate

Vi du 2: Pun néng hdn hop gom glycerol cung acetic acid va propionic acid (xtic tic H,SO, dic) thi sd
triester t6i da thu dugc 1a

A. 4. B. 6. C.8. D. 2.
Gidi
_n’(n+l) _2°(2+1) i
Sb trieste 2 2
= DPap an B

Can leu ¥ rang: Néu dé yéu cau tinh s triester biét khi thuy phan trong méi truong acid néng thu dugc
dung dich chura glycerol va n acid béo khac nhau thi ta khong st dung cong thuc trén.

Vi du 3: Khi thuy phan mot triglyceride thu duoc dung dich chira glycerol, panmitic acid va stearic acid. S6
triglyceride thoa man diéu kién trén 1a

A. 4. B. 6. C.8. D. 2.
Gidi
2
. :M- 2 =4
So triglyceride 2
= Papan A

Vi du 4: Trung hoa 39,8 gam hdn hop X gdom hai carboxylic acid no, don chtc, mach hé khong nhanh

X X, (phan tir X, nhiéu hon phén tir X, hai nguyén tir carbon) bang luong vira di dung dich NaOH, thu

duoc 43,1 gam mudbi.

a) Xéc dinh cong thirc phan tir va goi tén 1 X2 |

b) Tinh sb triester tdi da thu dugc khi dun nong hdn hop gom glycerol, X, va X, (xtc tac H,SO, dic).
Giai

a) Dat cong thirc chung cua hai acid 1a CH,;,, COOH

C.-H,., COOH +NaOH — C.H - COONa+H,0

X — X

= Am 7T =22x =43,1- 39,8 = x =0,15mol



39,8

= 14n +46 = = n =15,66

b

=0 =14y hc 15 < 7 = 15,66 <n, = 16 hoiic 17
Cong thuce cua hai acid la:

X, :CH; - [CHz]u - COOH: pentadecanoic acid

X, :CH; - [CH2]IS - COOH: heptadecanoic acid

Hoac:

X, :CH,; - [CHz]M - COOH : panmitic acid

X, :CH, - [CHZ]IG - COOH: stearic acid

b) T cong thirc tinh s6 triglyceride tao bai glycerol véi n acid béo khac nhau:
n’(n+1)
2
= 86 triester t0i da thu duoc khi dun néng hdn hop gom glycerol, CsH;;COOH va C,;H:;sCOOH hoic
CisH2sCOOH va C¢H33COOH (xuc tac H,SO, dac) 1a
2°(2+1) 6

2
Vi du 5: Cho 10,2 gam mdt ester don chirc X tac dung vira dit v6i 40 gam dung dich NaOH 15%. S6 dong
phan cau tao thoa man diéu kién trén cia X 1a

A. 4. B. 3. C.5. D. 6.
Gidi
NaOH ZM =0,15mol
100.40 . X¢ét hai truong hop sau:

« Traromg hop 1: Mo D =1:1= n, =0,15mol

10,2 —63

= MX =R+R'+44 =
= R+R"=24 (10ai vi khong c6 R, R' phit hop)

« Trieong hop 2: Mxaon D =2:1= ny =0,075mol

10,2
M, =—= =136(C.H.0,)
X 0075 8 82

2

Cong thtrc cau tao c6 thé co:

HCO
o HCOO CH;CO
o @
H
CH, CH;

= Pap an A
Vi du 6: Hop chat hitu co X (mach ho, khong phan nhanh) c6 cong thirc phan tir C,HsO,. Chat X tham gia
phan mg trang bac. S6 dong phan ciu tao pht hop v6i diéu kién trén cua X 1a
A.S. B. 10. C.7. D. 6.
Gidi
CH;-0-CH»-CH,-CHO; CH;-CH,-O-CH,-CHO; CH,OH-CH,-CH,-CHO; CH;-CHOH-CH,-CHO; CH3-CH,-
CHOH-CHO; HCOOCH,-CH,-CH3
= Pap an D
Vi du 7: Viét CTCT cac dong phan ester c6 cung CTPT C4H,Os.
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Gidi
- C4H0, ¢ dang C,H,,,0, => ester don chirc khong no c¢6 1 ndi doi trong phén tir
CTCT cac dong phan: CH,=CH-COOCH; (1) CH;COOCH=CH, (2) HCOOCH=CH-CH; (3)
HCOOCH,-CH=CH, (4) HCOOCH(CH3)=CH; (5)
Vi du 8: Viét CTCT cac dong phan ester c6 cung CTPT C4H4O..
Gidi
- C4H¢O4 c6 dang C,H2,40, => ester 2 chitc no
CTCT cac déng phan: CH;COO-COOCH; (1) HCOOCH,-CH,O0CH (2)

Vi du 9: Thuc hién phan tng xa phong hoa chat hitu co X don chirc voi dung dich NaOH thu duogc mot
mudi Y va alcohol Z. P4t chay hoan toan 2,07 gam Z can 3,024 lit O, (dktc) thu dugc luong CO, nhiéu hon
khéi lugng nuédce 1a 1,53 gam. Nung Y véi voi toi xat thu dugc khi T ¢o ti khéi so v6i khong khi bang 1,03.
Xac dinh CTCT cua X ?

Bai gidi :

Theo dé bai: X don chuc, tac dung v61 NaOH sinh ra mudi va alcohol = X 14 ester don chitc: RCOOR’.

Ap dung BTKL: mx + Mo, _Mco,, Mu,0
= 44."0,4 181,02 07 + (3,024/22,4).32 = 6,39 gam

Va 44.¢0,_18H,0= 1 53 gam = ""€02= 0,09 mol ; "H20= 0,135 mol

n n
H,0> "C0; — Z 1a alcohol no, don chirc, mach hé c6 cong thirc: CoHawOH (n> 1)

"H,0 n+1 0,135

Tir phan ng d6t chay Z = leo,— n =0,09 5 n=2,
Y c6 dang: CtH,COONa — T: C;Hy:y = Mr=12x+y+1=1,03.29
)] 1
‘ =>CTCT caa X: CszCOOCsz
Vi du 10: Ester mach thang A ¢c6 CTPT C;H,,O, chi chira 1 loai nhém chirc. Dé thity phan 16g A can vira
du 200g dung dich NaOH 4%, thu dugc 1 alcohol B va 17,8g hon hop 2 mubi. Xac dinh CTCT cua A.
Giai
nNaOH = 0,2 mol
nA= 0,1 mol
=> A la ester 2 chtrc
- Lai ¢6: A + NaOH => hdn hop 2 mubi => A c6 dang: R;-COO-R-OOCR,
R;-COO-R-OOC-R; + 2NaOH - R;COONa + R,COONa + R(OH),
0,1 0,1 0,1 0,1 mol
M mubi=0,1. (R, +R,+134)=178 g
== R1 + R2 = 44
R; =1: HCOONa thi R,=43: C;H,COONa
R2:155 CH3COON3 thi Rz =209: CszCOONa
Mit khac: BTKL => mR(OH), = (16+ 8 -17,8).0,1 = 6,2
=>R(OH), =62
== R: 28 == C2H4(OH)2
X khong phan nhanh nén c6 thé ¢6 2 CTCT phu hop 1a:
HCOO-CH;-CH,-OOC-CH,-CH,-CH3
CH;COOCH,-CH,-OOCCH,CH3

DANG 4: BAI TAP VE PHAN UNG THUY PHAN ESTER
* Khi bai toan cho thuy phan hoan toan mot ester thu duogc

+) Mubi cua acid don chirc va alcohol don chirc

= Do 1a ester don chirc (RCOOR”)

RCOOR' + NaOH — “— RCOONa + R'OH
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= Nyoy —N

+) Mudi cta acid don chire va alcohol da chic = D6 1a ester da chire (RCOO),R'

(RCOO), R'+nNaOH — “— nRCOONa + R'(OH)_

este

= nNaOH :n'neste
+) Mudi ctia acid da chirc va alcohol don chitc = D6 1a ester da chic R(COOR )m
R(COOR‘)m +mNaOH — - R(COONa),_ +mR'OH
= nNaOH :m'neste
R (COO) R

+) Mubi cua acid da chuc va alcohol da chic = D6 1a ester da chirc
R, (COO), R, +nmNaOH — - nR(COONa),_ +mR (OH),

= n =mn.n

NaOH
+) Hai mubi ciia acid don chirc = D6 1a ester don chirc RCOOAr

RCOOATr +2NaOH — “— RCOONa + ArONa + H,0

=2n

este

= nNaOlrl

este

+) Mubi cua acid don chirc va aldehyde don chirc
= Do la ester don chic RCOOCH=CHR'

RCOOCH =CHR +NaOH — " RCOONa + RCH,CHO

= n NaOH — n este

+) Mubi cua acid don chirc va ketone don chire
= D0 la ester don chie RCOOCR*=CHR'

RCOOCR? =CHR' + NaOH — “— RCOONa + R'CH,COR>

=n NaOH = neste

* Ester 2 churc tac dung vdi dung dich NaOH cho

+) 1 mudi + 1 alcohol + 1 aldehyde thi ester d6 c6 cong thirc tong quat: ROCOCH,COOCH =CHR

ROCOC H,COOCH =CHR +2NaOH —“— ROH +C, H (COONa), +R CH,CHO

+) 1 mudi + 1 alcohol + 1 ketone thi ester d6 c6 cong thirc tong quat: ROCOC,H,COO0CR =CH- R

ROCOC H ,COOCR" =CHR +2NaOH —"“— ROH +C H, (COONa), +R CH,COR’

+) 2 mudi + 1 alcohol: cong thirc tong quat: RCOOC,H,0COR

RCOOC H OCOR +2NaOH —— RCOONa +R COONa +C H, (OH),

+) 1 mudi + 2 alcohol: cong thirc tong quat: ROCOC,H,COOR

ROCOC H, COOR +NaOH —“— ROH +NaOCOC,H COONa g Of

+) 1 mudi + 1 alcohol: cong thirc tong quat: R-0CO-CH,-COO-R

ROCOC, H,COOR +NaOH —“— 2ROH +C, H, (COONa),

« Khi d4u bai cho 2 chit hitu co don chirc mach hé tac dung véi NaOH cho
+) 2 muoi va 1 alcohol, c6 kha nang hai chat do la:

R'COOR’ R'COOH

{chOOR’ hodc {chOOR’
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+) 1 mubi va 1 alcohol c6 kha ning hai chat do 1a

RCOOH {RCOOR' {RCOOR'
{ROH hoic R OH hoic R OH
+) 1 mubi va 2 alcohol c6 kha ning hai chat do 1a
{RCOOR' {RCOOR'

RCOOR | . [R OH
Chu y:
« Néu bai toan cho dung dich thu dwgc sau phan tng v6i dung dich MOH (M 14 kim loai kiém), dem c6 can
con lai m gam chat ran khan thi trong chit ran khan ngoai mudi kim loai kiém cta carboxylic acid con ¢
thé c6 MOH néu MOH du.
« Hai ester dong phan (chang han CH;COOCH; va HCOOC,Hs) s& c6 cung cong thirc phan tir nhung gdc
acid va gbc alcohol khac nhau nén trong phan mg xa phong hoa ta van phai stir dung cong thic trung binh
dé thay cho cong thirc ctia hai ester.
* Ester HCOOR', RCOOCH=CHR', HCOOCH=CHR' c6 phan g v¢i dung dich AgNO3/NH; dun nong,
sinh ra két tia Ag.

HCOOR +2[Ag(NH,),| OH— (NH,),CO, +R OH +2Ag ! +2NH,

RCOOCH =CHR' +2[Ag(NH,),| OH — RCOONH, +R CH,COONH, +2Ag ! +2NH,
HCOOCH =CHR +4|Ag(NH,),| OH— (NH, ), CO, +R CH,COONH, +4Ag ! +5NH, +H,0

* Khi xa phong hoa hoan toan mot ester don chitc ma thu dugc mmysi = Mmon +Mege thi d6 12 ester vong.
Vi du 1: Hop chét hitu co X chira C, H, O. Ly 0,1 mol X tac dung vira du véi 200ml dung dich NaOH 1M
chi thu duoc 19,6 gam cht hiru co Y va 6,2 gam alcohol Z. Pem Y tac dung véi dung dich HCI loang, du
thu duoc hop chét hitu co Y,. Khi Y, tac dung v6i Na thi s mol H, thoat ra bang sé mol Y, tham gia phan
mg. Két luan khong dung vé X 1a
A. X ¢ 2 chtc ester.
B. Trong X c6 2 nhom hidroxy.
C. X c6 cong thtrc phan tir C¢H0Oe.
D. X c6 kha nang tham gia phan ing trang silver.
Gidi

Theo dinh luat bao toan khéi lugng:
mx = 19,6 +6,2 - 0,2.40 = 17,8 gam = Mx = 178 (C¢H100s)
A _62+2-10 =

2 s6 vong + s lién két I
n_:n =1:2=X

NaOH 6 chtra 2 nhom ester hodc 1 ester + 1 acid, khi d6 s6 mol alcohol Z c6 thé bang sd

mol X hoic bang 2 1an s6 mol X.
Néy "z =21y =0,2mol = M, =31 gam /mol (loai)

Néu"z =0x =0,Imol= M, =62gam/mol= Z1a C,H,(OH),

Y, tac dung v6i Na thi s6 mol H, thoat ra bang sé mol Y, tham gia phan tng
= Y, 1a CH4(OH)COOH

= Cong thirc cua X: (CH,0HC00), C.H

= DPap an D

Vi du 2: Thuy phan hoan toan 0,15 mol mét ester X can ding vira di 100 gam dung dich NaOH 18%, thu
duge mot alcohol va 36,9 gam hdn hop mubi cua hai carboxylic acid don chirc. Cong thirc phan tir ciia hai
acid la

* (khong tham gia phan Ung trang silver)
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A. HCOOH va CszCOOH. B. CszCOOH va C3H7COOH.
C. HCOOH va C;H,COOH. D. CH;COOH va C,HsCOOH.
Gidi
L _lo0.18
NOT40.100
= X la ester ba chuc
(RCOO),R" +3NaOH — 3RCOONa +R (OH),

=0,45mol = n,, :ny =0,45:0,15=3:1

0,15 — 0,45
— 36,9 — =
= R+67 = =82= R =I5= R, =1(H-)<R <R,
0,45
Xét hai truong hop:
« Truong hop 1: X c6 hai gbc R; va mot goc R,
210R, 5o R, =43(C,H,-)

= Cong thirc cua hai acid 1a HCOOH va C;H;COOH.
« Truong hop 2: X ¢6 mdt gbe R, va hai gbc R,

LI+2R, 155 R, =22

3 (loai!)

= Dap 4n C.
Vi du 3: Thuy phan hoan toan m; gam ester X mach hd bang dung dich NaOH du, thu duoc m, gam alcohol
Y (khong c6 kha ning phan tmg véi Cu(OH),) va 15 gam hdn hop mudi cua hai carboxylic acid don chiic.
D6t chay hoan toan m, gam Y bang oxygen du, thu dugc 0,3 mol CO, va 0,4 mol H,0. Gi4 tri cia m 13

A. 11,6. B. 16,2. C. 10,6. D. 14,6.

Gidi

nCOZ (Y) < nH:O (Y) = Y (CnH2n+20x )

la alcohol no
N, 0,3

Nyo-Neo, 0,40,

Vi thu dugc hdn hop hai mudi nén Y 1a alcohol da chirc. Do Y khong phan tng véi Cu(OH), nén Y khong

chura hai nhém OH ¢ hai nguyén tur carbon canh nhau. Vay cong thuc cia Y 1a

CH,OH- CH, - CH,OH

=3(C,H,0,)

n=

bat cong thuc téng quat cua X la (RCOO),C;H

_ 0
(RCOO0),C,H, +2NaOH— 2RCOONa +C,H, (OH),
0,1 — 0,2 — 0,1

—R+67 =1 5 R =8 m, =(2.8+44.2+42).0,1 =14,6gam

> M s

Vi du 4: Thuy phan hoan toan 0,1 mol mét ester E can dung vira du 100 gam dungdich NaOH 12%, thu
duoc mot alcohol va 21,8 gam hon hop mudi ctia hai carboxylic acid don chirc. Hai acid d6 1a

A. HCOOH va CH;COOH. B. HCOOH va C,H;COOH.
C. CH;COOH va C,H;COOH. D. CH;COOH va C,H;COOH.
Gidi
_100.12

=0,3mol= n; :n,,, =1:3= E

Nyoy =———
MON40.100 1a ester 3 chirc

0

J— , t - ,
(RCOO),R +3NaOH— 3RCOONa +R (OH),
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0,1 — 0,3

L R4+67 :21,8

=72,66= R =5,66 =
0,3 C6 1 acid 1a HCOOH
. 2
, ) SRR T g
Néu E chira 1 gbc HCOOH 3 3 (loai)

2
2.1+R :%:)RZ :IS(CH3')

SR =
Néu E chira 2 gdc HCOOH 3
= Acid con lai la CH;COOH.
Vi du 5: Mot loai chit béo c6 chira 25% triolein, 25% panmitin va 50% stearin vé khdi lugng. Cho m kg
chat béo trén phan ung vira di voi dung dich NaOH dun néng, thu duoc 1 tin xa phong nguyén chat. Gia tri
cuam la

A. 968,68. B. 972,75. C. 1032,33. D. 1004,2.
Gidi
(C,;H,,C00), C{H, +3NaOH — 3C,,;H,,COONa + C,H,(OH),
0,25m 0,75m
884 R 884
(C,;H,,C00), C,H, +3NaOH — 3C,,;H,,COONa + C,H,(OH),
0,5m 1,5m
890 R 890
(C;H,,CO0), C;H; +3NaOH — 3C,;H;,COONa +C,;H,(OH),
0,25m 0,75m
806 - 806
_304.0,75m _306.1,5m  278.0,75m _, s
M phong 884 890 806
= Pap an A.

Vi du 6: Co hai ester don chtrc 1a ddng phan ciia nhau. Cho 4,44 gam hdn hop ester trén vao 200 ml dung
dich NaOH 0,4M. Sau khi phan ing két thiic ¢o can dung dich thu dugc 5,16 gam chét ran khan. Ngung tu
hén hop hai alcohol bay hoi khi tién hanh ¢6 can, 1am khan ri cho tic dung véi Na (du) thdy thoat ra 0,672
lit khi H, (dktc). Biét cac phan tmg xdy ra hoan toan.
a) Xac dinh cong thic cAu tao ctia mdi ester.
b) Tinh khéi lwong ctia mdi ester trong 4,44 gam hon hop.
¢) Trinh bay phuong phép hoa hoc dé phan biét hai ester do.
Gidi

a) bat cong thirc chung cia hai ester RCOOR'
RCOOR '+ NaOH — RCOONa +R'OH

0,06 < 0,06 < 0,06 < 0,06
2R'OH +2Na — 2R'ONa +H, 1

0,06 - 0,03

005 = o e it o e

? Cong thure phan tir cua hai ester 1a

HCOOC,Hs: Ethyl formate
CH;COOCHs;: Methyl acetate
b) Theo dinh luat bao toan khdi luong:

Meste T MNa0H = Mehét ran + Mancol
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= Mancol = Meste T MNaon - Menieran = 4,44 + 0,2.0,4.40 - 5,16 = 2,48 gam
Goi x, y lan luot 1 s6 mol HCOOC,H;s va CH;COOCH; ¢6 trong 4,44 gam hdn hop ester. Ta c6 hé:

x+y =0,06 x =0,04 mol

=

46x +32y =2,48 vy =0,02mol
Khdi luong mdi ester trong 4,44 gam hdn hop:
Mycooc,n, =0,04.74 =2,96gam
My coocu, =0,02.74 =1,48gam
¢) Dung dung dich AgNOs/NH; du 1am thudc thir, cht ndo ¢ phan tmg trang silver 1a HCOOC,Hs.
HCOOC,H, +2| Ag(NH,),| OH - (NH,), CO, +C,H,OH + 2NH, +2Ag |
Chat con lai 1a CH;COOCH; khéng c6 hién tugng gi.
Vi du 7: Hon hop X gom hai chét hitu co A va B 1a copper phan ciia nhau, ¢6 cong thirc don gian nhét 1a
CoH;0,. Ly 2,96 gam X tac dung vira dii véi 60ml dung dich NaOH 0,5M dun néng. Két thuc phan tmg thu
dugc chat hitu co D va 3 mudi. Trong 3 mudi d6 cé sodium phenolat va sodium benzoate (mudi cua acid
benzoic). Biét A tao ra mot mudi va B tao ra hai mudbi.
a) Xac dinh cong thic cAu tao cua A, B.
b) Tinh tong khéi luong 3 mubi.

Gidi

a) Theo gia thiét A, B thi A, B déu c6 chira vong benzene trong phén tir.

* A +NaOH™ Tao mét muoi — Cong thirc cau tao clia A:
COOCH=CH,

vinyl benzoate

« B+ NaOH = Tao 2 mubi = Céng thirc cdu tao cta B:
CH,=CH—COO0

phenyl acrylate
b) Phuong trinh hoa hoc cua céc phan ung:
C,H,COOCH =CH, + NaOH —» C,H,COONa + CH,CHO

a — a — a
CH, =CHCOOCH; +2NaOH — CH, =CHCOONa +C(H,ONa + H,0
b - 2b - b — b
Ta c6 hé:
a+b=0,02 a =0,01 mol
{a +2b =0,03 - {b =0,01 mol

= Mg cticoona ¥ Mecoona TMCoNs = (144 + 94 + 116).0,01= 3,54 gam

Vi du 8: Khur ester no, don chirc, mach ho X béng LiAlH4, thu dugc alcohol duy nhat Y. Dbt chay hoan
toan Y thu dugc 0,2 mol CO, va 0,3 mol H,O. D6t chay hoan toan 0,1 mol X thu duoc téng khdi lugng CO,
va H,O 1a
A. 24,8 gam B. 28,4 gam C. 16,8 gam D. 18,6 gam
Gidi
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Do, _ 0,2

Ny o=~ Neo,  0,3-0,

= X:CH,COOC,H, hay C ,H,0O,

n=

=2(C,H,0H)

+0,
C,H,0, - 4CO, +4H,0
0,l1—» 04— 04
= m, +my,, =(44+18) 0,4 =24,8gam = Dap 4n A
Vidu 9: bPét chay 1,6 gam mdt ester E don chiric, mach khong nhanh thu dugc 3,52 gam CO- va 1,152 gam
H,0. Néu cho 10 gam E tac dung véi 150ml dung dich NaOH 1M, ¢6 can dung dich sau phan tmg thu dugc
16 gam chat ran khan. Vay cong thirc cia acid tao nén ester trén c6 thé la

A. CH,=C(CH3)-COOH B. HOOC-CH,-CH(OH)-CH3
C. CH,=CH-COOH D. HOOC(CH;);CH,OH
Gidi
Neo, 23;22 =0,08mol;n,, _L152 =0,064mol

1,6- 12.0,08- 2.0,064
16

n,(E) = =0,032mol = n; =0,016mol

batEla C,H,0,

C.H_O, — %> nCO, +%H20

™ 0,016
0016 — 0,01l6n — 2

= N, =0,016n =0,08= n =5;n, , =m 0,008 =0,064 = m =8
= Ela C,H,0,

; Mg +My,on =10+6 =16gam =m,

v
nén E 1a ester vong
—CH,— CH;—CH;—COONa
CH,—CH,—CO + NaOH 0
CH,—CH,—-0 CH,—CH,OH
= DPap an D

DANG 3: BAI TAP VE PHAN UNG POT CHAY ESTER

Phuwong phap:

Do ester 1a dong phan ciia carboxylic acid nén cac két luan twong tu nhu bai tip vé phan tmg chay cua
carboxylic acid.

1- k-
CiHynio 0k 2: 000 + uoz — nCO, +(n+1- k- x)H,0

3n+1- k- 3x

—_—da
a 2 na (nt+1-k-x) a

A s, A . \ \ A~ Ay 1R . n =n = T
» Néu bai toan cho dot chay hoan toan mot hay mot hon hop cac ester thu duwge - H,0 bo 1a cac
ester no, don chirc, mach ho.
n

C,,0, =1 Mco, ™ No,
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Neo,

1,5nCoz - ng
Hoac néu 1a hon hop céc ester:

Ney o, =L3N¢o, - N,

- _ Do,

n=—"——————

1,5n, - ng

« D6t chay hoan toan hdn hop gém alcohol X va acid hodc ester Y (déu no, don chirc, mach hg) thi

X =Ny = N,

. :nco2 (X) < Deo,

X Ny o~ Neo,
y =1,5nCOZ - g,
_Deo, (Y) < Do,
Y 1,5
y » Mo, = N,

« D6t chay hoan toan hdn hop gém aldehyde hodc ketone X va acid hodc ester Y thu dugc flco, TMio gy X,
Y déu la hop chét no, don chirc, mach ho.
05x +y = 1,5nCoz - n

OZ

Vi du 1: Hon hop X gdm hai ester no, don chirc, mach ha. D6t chay hoan toan mot luong X can ding vira
dua 3,976 lit O, (& dktc), thu dugce 6,38 gam CO,. Mit khac, X tac dung vdi dung dich NaOH thu dugc mdt
mudi va hai alcohol 1a copper dang ké tiép. Cong thirc phan tir ciia hai ester trong X 1a

A. C3H(,Oz Vél C4H802. B. C2H402 Vél C3H602
C. C2H402 Vél C5H1002. D. C3H402 Vé, C4H602.
Giai
n
m = 0.19 3,625

L5ng, - ny  1,5.0,145- 0,1775
= n, =3(C,H,0,)<3,625<n, =4(C,H,0,)= Pip n A
Vi du 2: Hon hop M gdm hai chét hiru co X va Y. Cho M tac dung vira du v6i 150ml dung dich NaOH 1M
dun néng, thu duogc 14,1 gam mot mubi va 2,3 gam mdt alcohol no, mach ho. Néu dbt chay hoan toan
luong M trén thi thu dugc 0,55 mol CO,. Cong thic ciia X va Y lan luot 1a

A. CH,=CHCOOH va CH,=CH-COO-CHs.

B. CH =C-COOH y3 CH=C-COO-CHs.

C. CH=C-COOH va CH=C-COO-C,Hs.

D. CH,=CHCOOH va CH,=CH-COO-C:Hs.

Gidi
DPap an = X 1a acid don chic (RCOOH) va Y 1a ester don chitc (RCOOR").
Ny =Ngpeoone =Nygon =0,15mol = R +67 :14’1 =04

b

= R =27(C,H, )= X 1a CH, =CHCOOH
= X, Y déu chira 2 lién két xt trong phan tir
= Ny o =Ngo, - Ny =0,55- 0,15 =0,4mol
Theo dinh luit bao toan nguyén to:

my, =m. +my +m,,, =12.0,55+2.0,4+32.0,15 =12,2gam
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C,H,COOH +NaOH — C,H,COONa +H,0

X X X X
C,H,COOR'+NaOH — C,H,COONa +R'OH
y y y y
= my, +mNaOH = Munudi +mR’0H +mHzO

= my o =12,2+40.0,15- 14,1- 2,3 =1,8gam = x =0,1mol
—2;35 =46(C,H.,OH)

9

= y =0,15-0,1=0,05mol=> M

ancol
= Y laCH, =CHCOOC,H; = Pép an D
Vi du 3: D6t chiy hoan toan 0,05 mol hdn hop M gdm aldehyde X va ester Y, can dung vira da 0,155 mol
0O,, thu dugc 0,13 mol CO, va 2,34 gam H,O. Mit khéc, cho 0,1 mol M phan rng véi lugng du dung dich
AgNO:; trong NHs, két thiic cac phan tng thu dugc 21,6 gam Ag. Cong thirc ciu tao thu gon cua X, Y lan
luot 1a

A. CH;CHO va HCOOCH;. B. CH;CHO va HCOOC,Hs.
C. HCHO va CH;COOCHs;. D. CH;CHO va CH;COOCH;.
Gidi
flco, M0 = X, Y déu 1a hop chit no, don chic, mach hé. Ta cé:

0,5x+y =1.5nco, = 1o, _ ) 04 (1)

Mat khac: x +y = 0,05 (2)
Tu (1) va (2) = x=0,02 mol va y = 0,03 mol
= n, =N, -0,02+nY 0,03 =0,13 hay 21’1X +3nY =13

Nghiém phu hop: ny =2(CH,CHO) va Dy =3(C,H,0,)
Trong 0,1 mol M chtra 0,04 mol CH3;CHO va 0,06 mol C;HgO,.

vi Do =0,08<n,, =0,2

= Y 1a HCOOC,H, =

mol nén Y c6 phan g trang silver

Dap an B

Vi du 4: Hon hop X gom mot carboxylic acid no, don chtrc, mach hd va mot alcohol don chirc, mach ho.
Dot chay hoan toan 21,7 gam X, thu duoc 20,16 lit khi CO, (dktc) va 18,9 gam H,O. Thuc hién phan tng
ester hoa X voi hiéu suat 60%, thu duge m gam ester. Gia tri cua m la

A. 15,30 B. 12,24 C. 10,80 D. 9,18
Gidi
Dit cong thire tong quét cua acid no, don chirc, mach hé 1a C,Hx,0,.
20,16 18,9
n., =——=0,9mol <n, , =—— =1,05mol
22,4 B T

Do 1a alcohol no, don chirc mach hé (CHom +20)

= Ny o =Ny~ N, =1,05- 0,9 =0,15mol

Theo dinh luat bao toan khéi luong:

my =N, +my,-my =0,9.44+18,9- 21,7 =36,8gam

236’8 =1,15mol
2

= 1’102

Theo bao toan nguyén t6 oxygen:

Zn + nCmH2m+20 + 2n02 :2nCOz + nHZO

CnHZnOZ
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= nCHHZHOZ :0,21’1’1012 IlCO2 :O,2n+0,15m :0,92 4n +3m =18

n 1 2 3 4
14 10 2 (nhan) 2
3 (loai) 3 (loai) 3 (logi)
Cong thuc cua acid 1a CH;CH,COOH va cua alcohol 1a C,HsOH
H,S0,/ié
CH,CH,COOH +C,H,0H &= 7 — CH;CH,COOC,H, +H,0
No 0,2 0,15
n 0,15.0,6 <  0,15.0,6 — 0,15.0,6
= m =102.0,15.0,6 =9,18gam = Pap 4n D

Vi du 5: Hon hop X gom mot carboxylic acid no, don chtrc, mach hd va mot alcohol don chitc, mach ho.
Dot chay hoan toan 21,7 gam X, thu duoc 20,16 lit khi CO, (dktc) va 18,9 gam H,O. Thuc hién phan tng
ester hoa X voi hiéu sut 60%, thu dugc m gam ester. Gid tri cia m 1a

A. 15,30 B. 12,24 C. 10,80 D. 9,18
Giai
20,16 18,9
n., =———=0,9mol; n,, =—— =1,05mol
%2224 N B
Vi Mo <My = X chtra alcohol , no, don chirc, mach ho

Do gia thiét cho acid 1a no, don chic, mach hé nén

N =Ny o~ Neo, =1,05- 0,9 =0,15mol

ancol

Theo dinh luat bao toan khéi luong:

0, =N, ¥My; o - My =0,9.44 +18,9- 21,7 =36,8gam

n = 36,8
> 32

Theo bao toan nguyén té oxygen:

2n

m

=1,15mol

G0, YOm0 T 200, =20¢, 1y 4

= Ney o =0,2mol = N, =0,2n+0,15m =0,9 = 4n +3m =18

n

1

2

3

14
3 (loai)

10
3 (loai)

2 (nhan)

W™

(loai)

Cong thure cua acid 1a CH;CH,COOH va cua alcohol 1a C,HsOH

CH,CH,COOH + C,H,0H &= == CH,CH,COOC,H, + H,0
n 02 0,15
n 0,15.0,6 < 0,15.0,6 — 0,15.0,6
= m=102.0,15.0,6=9,18 gam = Dap 4n D
Vi du 6: D6t chay hoan toan mot ester don chire X, can dung vira da V lit (dktc) khong khi (chira 80% N, vé
thé tich, con lai 1a O,) thu dugc 0,4 mol CO,; 0,3 mol H,O va 1,8 mol N». Khi cho 1 mol X tac dung hét véi
luong du dung dich AgNO; trong NHs, sinh ra 4 mol Ag. Cong thic cta X va gid tri cua V 1an luot 1a

A. HCOOCH=CHCH; va 50,4. B. CH;COOCH=CH. va 50,4.

C. CH,=CHCOOCH; va 45,3. D. HCOOC(CH;)=CH; va 50,4.

Gidi
1

n =—n, =0,45mol
% (khong khi) 4
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1

1
+—n

= n, =—n,(X) =n,, wo - Np, =0,Imol;V =(0,45+1,8) 22,4 =50,4
2 2 lit
n 2n
CH O,=n= D —4m =—"2 =6
bat X: Ny Ny

= Cong thirc phan tir cia X 1a C4H4O,.
Khi cho 1 mol X tac dung hét v6i lugng du dung dich AgNO; trong NH;, sinh ra 4 mol Ag = Cong thirc
céu tao phu hop cia X 1a
HCOOCH=CHCH;
Phuong trinh héa hoc:

HCOOCH =CHCH, +4[ Ag(NH,),] OH - — (NH,), CO, + CH,COONH, +5NH, + H,0 +4Ag |

Vi du 7: D6t chay hoan toan mot luong hdn hop hai ester no, don chire can 3,976 lit oxygen (dktc) thu duoc
6,38 gam khi CO,. Cho luong ester nay tac dung vira du véi KOH thu dwoc hdn hop hai alcohol ké tiép va
3,92 gam mudi ciia mot acid hiru co. Tim cong thirc cau tao va tinh khdi luong ctia mdi ester trong hdn hop
dau.
Gidgi
3,976

1’102 =

=0,1775mol; ncoz = 6;5‘-8 =0,145mol

9

= n,, =150, - n, =15.0,145- 0,1775 =0,04mol

este
Ny 0,145
0,04
Vi hai ester ctia ciing mot acid va hai alcohol ké tiép nhau nén hon nhau mét nhém CH, vay:
n, =3<n =3,625<n, =4

= Cong thirc phan tr cua hai ester: C;HgO» va C4H;0..
Phan ung thuy phan:
RCOOR' + KOH — RCOOK +R'OH

0,04 — 0,04
(R +83).0,04=3,92 = R =15 (CH3)
Hai ester 1a: CH;COOCH; : Methyl acetate

CH;COOC:Hs: Ethyl acetate

Goi x, y 1an luot 13 s6 mol CH;COOCH; va CH;COOC,Hs. Ta c¢6 hé:

x+y =0,04 x =0,015

{3x+4y =0,145 - {y =0,025

=3,625

=3

=

n

este

My coocn, =74.0,015 =1,11gam
My coocn, =89-0,025 =2,2gam

Vi du 8: D6t chay hoan toan mot luong hdn hop gém hai ester. Cho san phdm phan Gng qua binh dung P,Os
du, khéi lwong binh ting thém 6,21 gam. Sau d6 cho qua tiép dung dich Ca(OH), du thu duoc 34,5 gam két
tia. Cac ester noi trén thudc loai gi (don chirc hay da chire, no hay khong no)? Mit khac cho 6,825 gam hon
hop 2 ester d6 tac dung vira di v6i dung dich KOH, thu dugc 7,7 gam hén hop hai mudi va 4,025 gam mat
alcohol . Tim cong thirc phan tir va khdi luong ciia mdi ester, biét rang khdi lwong phan tir ciia mudi hon
kém nhau khéng qua 28 don vi carbon.

Gidi

21
Ny o :6i8 =0,345mol;n, =n

=0,345mol

CaCo,
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= n =n = T . \ , 5
H,0 €O, " P 1a hai ester 1a ester no, don chirc, mach hd

Vi tao ra 2 mudi mot alcohol nén ta co thé dat cong thirc trung binh cua hai ester 1a
RCOOR '+ KOH — RCOOK +R'OH
X X X X
Theo dinh luat bao toan khéi lugng:
mgon= 56x = 7,7 +4,025 - 6,825 = 4,9 gam
= x =0,0875 mol

4,025
=27 —46(C,H.OH)
R'OH 0, 0875 2445
=R+83 = 7,7 =88 = R =5
= Mo 0,0875

= R' =I(HCOOK) <R <R? <R' +28 =29

= R’ =15(CH,COOK)H hodic R’ =29(C,H,COOK)

Vay cong thure cua hai ester la

" HCOOC,H,
CH,COOC,H

HCOOC, H,

S hodic (1D {cszcoocsz

R'COOC,H, va R’COOC,H, 1 4.

Goi a, b 1an luot 1a s6 mol cua hai ester
» Cap nghiém I:
{a +b =0,0875 {a =0,0625

=
a+15b =5.0,0875 b =0,025
= Mycooc,u, =4 625gam; Mey cooc,H, =2,2gam
* Cdp nghiém II:
a+b=0,0875 a =0,075
=
a+29b =5.0,0875 b =0,0125

= Mycooc,n, =5,55gam;mCZHSCOOCZHS =1,275gam

Vi du 9: Hon hop M gdm carboxylic acid X, alcohol Y (déu no, don chirc, mach hd) va ester Z tao ra tir X
va Y. Dbt chay hoan toan 27 gam M rdi hdp thu toan b san pham chay vao binh dung nudc voi trong du,
xuat hién 110 gam két tia va khéi luong binh ting 71,8 gam. Néu cho 27 gam M phan tmg vira da véi
250ml dung dich NaOH 1M, thu dugc 24 gam mudi va 11,2 gam alcohol Y.
a) Xac dinh cong thurc phan tor cua X, Y, Z.
b) Cho m gam alcohol Y phan tmg v6i CuO nung néng, sau mot thoi gian thu duoc (m + 1,6) gam hon hop
A gbm aldehyde, alcohol du va nudc. Cho A phan tng véi lugng du dung dich AgNO; trong NH; dun
nong, két thuc phan tmg sinh ra bao nhiéu gam két tia silver?
Giai

a) Dit X: C,H,,,,COOH: x mol

v C_H,, ., OH:ymol

> 7:C,H,,CO0C H

M+ Oy

CO, + Ca(OH), — CaCOs, + H,O

1,1 1,1
_71,8-44.1,1 _

ny o ST— 1,3mol

: zmol

2m+l

21



Khi d6t chay X, Z thu duge s6 mol CO, bang s6 mol H,O nén
Y Mo ™ Mo, = 0,2 mol
* M+ NaOH :
C,H, , COOH+NaOH—- C H, , COONa+H,O
X X X X

COOC H,, , +NaOH—- C H, ,COONa+C _H
z z z z
Theo dinh luat bao toan khéi luong:

My o =27+40.0,25- 24- 11,2 =1,8gam = x =0,1mol
Mat khac:

Ny,on =X +z =0,25= z =0,15mol

CnH 2m+IOH

2n+l 2m+l

= (141+68)0,25=24= n=2= ~1pT cia X 1a C,H:COOH.
m_ . =(14m+18) (0,2 +0,15) =11,2

= m =1= CTPT cia Y 14 CH;OH = CTPT cua Z 1a C,H;COOCH;
by CH,OH +CuO — “ HCHO +Cu +H,0

a a a a
Am =16a =(m+1,6)- m =1,6 = a =0,1 mol

HCHO +4| Ag(NH,), | OH — — (NH, ), CO; + 6NH, T +2H,0 +4Ag !

0,1 0,4
= m,, =0,4.108 =43,2gam
Vi du 10: Dt chay hoan toan 2,68 gam hdn hop X gom C.H,COOH ,CXHYCOOCZHS’ C,HsOH thu duoc
2,8 lit CO; (dktc) va 1,98 gam H,O. Mat khac, cho 2,68 gam X phan tng vira du véi 25ml dung dich NaOH
IM, thu dugc 1,15 gam C,HsOH. Xac dinh cong thirc cua C;H,COOH.
Gidi

Neo, :222’84 =0,125mol;n,, , Z% =0,11mol

Goi a, b, ¢ 1an luot 1a s6 mol cua ¢, H,COOH, C.H,CO0CH;, C,H,0H

Ta co:
(12x +y +45)a +(12x+y +73)b + 46¢ = 2,68 (1)
* X+ NaOH
C,H,COOH +NaOH — C ,H , COONa +H,0
a a
C,H,COOC,H, + NaOH — C H ,COONa +C,H,OH
b b b
= N,y —a+b=0,025 @)
Neypon =b+c = =0,025
’ 45 (3)
Tu (2) va (3) = a=c 4)

e X + OzZ
+0,

C.H,COOH - (x +1)C0, + Y 1,0
2

22



y+l1

a
a — (xtha —> 2

+0, y + 5
CXHyCOOCZH5 - (x+3)CO, +THZO
y+5
b — xH3)b — 2

+0,
C,H,OH - 2CO, +3H,0
a — 2a— 3a
= ng, =(x+Da+(x+3)b+2a =0,125

b

(5)
= x(a+b)+3(a+b)=0,125= x =2

n o =Y e Y 30 =011
: 2 2 (6)

(51H6): (x +y)(a+b)+8(a+b)+3a=0,345

Kéthop (2)= ¥ +y+80a =58 (7
Thay a= ¢ vao (1) ta rut ra:

12x +y + 7202 = 34,2 (8)
Tu (7)va(8) = 8y-3x=18" y=3

Vay cong thirc cta acid C,H,COOH la C,H,COOH

DANG 4: BAI TAP VE CAC CHI SO CUA CHAT BEO
Phuwong phap:
Chi 6 acid: La s6 miligam KOH can dé trung hoa acid béo tir do c6 trong 1 gam chit béo.
Chi 56 ester héa: La sb miligam KOH can dé xa phong hoa hét lugng triglyceride c6 trong 1 gam chat béo.
Chi s6 xa phong héa: La tong sd miligam KOH can dé trung hoa hét lugng acid béo tu do va xa phong hoa
hét lugng triglyceride c6 trong 1 gam chat béo.
Chi 56 iode: 13 s6 gam iode c6 thé cong vao lién két boi trong mach carbon ctia 100 gam chat béo.
Vi du 1: Tinh chi sb acid ctia mot chat béo, biét rang dé trung hoa 14 gam chat béo d6 can 15ml dung dich
NaOH 0,1M.
Gidi
Nyoy =Nyon =0,0015mol
= My, =0,0015.56 =0,084gam =84mg

84
= Chi s acid cua chét béo: 14
Vi du 2: Tong s6 miligam KOH & trung hoa hét luong axit tw do va xa phong hoa hét lugng este trong
mot gam chit béo goi 1a chi sé xa phong hoa ciia chit béo. Vay chi sé xa phong hoa ciia mau chat béo c6 chi

6

s axit bang 7 chira 89% tristearin 14 :

A.185. B. 175. C.165. D. 155.
Giai
Vi chat béo ¢ chi s6 axit =7 nén cir 1 gam chit béo can 7mg(0,007 gam KOH 4¢ trung hoa axit.
1.89
_— 20.89 ' ' '
Trong 1 gam chit béo c6 100 gam tristearin (C,,H,C00 ]-‘ ¢ -"Hf‘.

.59
_08 =0.001lmol = n =3.0.001 =0,003maol

(L -I1',_-:-:J-=.I]:-L H, K.OH phan ung woi ester
[l

n
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m KOH phan ung vai ester :D' DD}SG ] [:IDD = ] GSlﬂg

Vay chi s6 xa phong hoa = chi sd axit + chi s6 este hoa =7+168 = 175 .

Vidu 3: S6 gam iot co thé cong vao lién két boi trong mach cacbon cua 100 gam chét béo duoc goi
la chi s6 ot ctia cht béo. Chi sd iot ctia chat béo duoe tao nén tir axit linoleic la :

A. 86,868. B. 90,188. C. 188,920. | D. 173,736.
Gidi

Chét béo tao nén tir axit linoleic 1 (C7H3CO0);C3Hs c6 M = 878 (gam/mol).

Axit linoleic CI—Is[CHz]4 CH=CH—CH3—CH=CH[CH2]T COOH c¢6 2 lién két m c6 kha
nang céng hop véi .

Sb mol chat béo trong 100 gam cht béo la —;? =0,114 mol.

Phuong trinh phdn rng hoa hoc :
(Cj';H}]COO);C}Hs + 612 — (F|7H3|I4COO)%C3H5

m;, = 6.0,114.254 =173, 736 gam. Vay chi s iot 1a 173 ,736.
Pap 4an D.

Vi du 4: Dé trung hoa 4 g chit béo c6 chi sb axit 1a 7. Khdi lugng cuia KOH la:
A. 28 mg
B. 280 mg
C.2,8mg
D. 0,28 mg
bép an: A
Chi sb axit =7
=> Trung hoa 1 gam chét béo can 7 mg KOH
=> Trung hoa 4 gam chat béo can 7.4 = 28 mg KOH

Vi du 5: Xa phong hoa 100 gam chit béo can 19,72 gam KOH. Chi s6 xa phong hoda ctia chit béo 1a
A. 1,792

B. 17,92
C.197,2
D. 1792
Xa phong héa 1 gam chét béo d6, can mKOH

=19,72/100 = 0,1972 g = 197,2 mg
=> Chi s6 xa phong hoa 1a 197,2

Vi du 6: Xa phong hoa hoan toan 2,5 gam chét béo can 50 ml dung dich KOH 0,1 M. Chi sé xa phong hoa
ctia chat béo 1a:

A. 280
B. 140
C. 112
D. 224
bap an: C
Xa phong hoa 2,5 mg chat béo & can 0,05.0,1.56 = 0,28 g KOH
=> Xa phong héa 1 g chat béo can mKOH =0,28/2,5=0,112 g= 112 mg
=> Chi s6 xa phong héa 1a 112
Vi du 7 : Mudn trung hoa 2.8 gam chat béo can 3 ml dung dich KOH 0,1M. Chi sé axit ciia chat béo 1a
A.2
B.5
C.6
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D. 10

bap an: C

Trung hoa 2,8 g chat béo, can nKOH = = 3.10-4 mol

=>mKOH =3.10-4 .56 =0,0168 g

=> Trung hoa 1 g chat béo can mKOH = 0,0168/2,8 =6 mg

Vi du 8 : Dé trung hoa 10 gam mot chit béo c6 chi sb axit 13 5,6 thi khdi lwong NaOH can dung 13
A. 0,05g

B. 0,06g

C. 0,04¢g

D. 0,08¢g
Pap an: C
Trung hoa 10 g chat béo can mKOH = 5,6 . 10 =56 mg = 0,056 g
=>nKOH = 1. 10~ mol =>nNaOH = 10° mol => mNaOH = 10°.40=0,04 g

Vi du 9: Khoi luong ctia Ba(OH)2 can dé trung hoa 4 gam chét béo ¢6 chi sé axit bang 9 la:
A. 36mg

B. 20mg

C. 50mg

D. 54,96mg

Dap an: D
Trung hoa 1 g chit béo cin mKOH =4.9 = 36 mg
—> 'KOH = 36.10°

56

mol
—> nBa(OH)2 = 3 nKOH

3610
56

—> mBa(OH)2 = 171.5. =0,05496 g = 54,96 mg

Vi du 10: Dé xa phong hoa 10 kg chit béo c6 chi s axit bang 7 ngudi ta dun chat béo véi dung dich chira
1,42 kg NaOH. Sau phan tmg hoan toan mudn trung hoa hdn hop can 50 ml dung dich HC1 1M. Tinh khdi
luong glixerol va khéi lugng xa phong nguyén chét d tao ra.
A.1035gva103425¢g
B. 1200 gva 11230,3 g
C.1048,8 gva 10346,7 g
D. 1452 gva 105252 g
Pap an: C
Tong nNaOH = 142040142040 = 35,5 mol ; nHCI = 0,05 mol
=>nNaOH (p& voi chit béo) = 35,5 - 0,05 = 35,45 mol
NaOH tham gia 2 pu :
RCOOH + NaOH —— RCOONa + H20 (1)
(R'CO0O);C;3Hs +3NaOH —— 3R'COONa + C;Hs(OH); (2)
nNaOH (1) = 10000. 7.10°/ 56 = 1,25 mol =>nNaOH (2) = 34,2 mol
=>mC;Hs(OH); =34,2. 92/3=1048,8 g
Bao toan KL: m chéit béo + mNaOH = m xa phong + mC;Hs(OH); + mH,O
<=>10000 + 35,45.40 = m xa phong + 1048,8 + 1,25.18 => m xa phong = 10346,7 g

DANG 5: BAI TAP VE NHAN BIET

Phuong phdp: Nam viing phuong phap nhan biét va diéu ché ester.

« Nhan biét: Tuy theo dac diém cAu tao cta ester ma co thé dung cach

- Pun néng: Cac ester thudng c6 mui thom d& chiju nhu isoamyl acetate c6 mui chudi chin, ethyl butyrate co
mui dura, ethyl isovalerate ¢6 mui téo, ...
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- Dung dung dich NaOH dun noéng, sau d6 nhan biét san phim. Chang han nhu CH;COOC,H; va
CH;COOCH=CH, sau khi tham gia phan tig xa phong hoa thi chi c6 CH;COOCH=CH, méi cho san pham
tham gia phan Ung trang bac.

CH,COOC,H; + NaOH — - CH,COONa +C,H,OH

CH,COOCH =CH, + NaOH — — CH,COONa + CH,CHO

CH,CHO +2| Ag(NH,),| OH » CH,COONH, +2Ag ! +3NH, +H,0

- Dung dich AgNO;/NH; dun néng: Cac ester ¢c6 dang HCOOR', RCOOCH=CHR, HCOOCH=CHR’,
R'COOCHR'OCOR?, .. khi tac dung véi dung dich AgNOs/NH; dun ndng, déu sinh ra két tia Ag.
Vidu 1: Co cac lo mét nhin, mdi lo dung mot trong cac chét long sau: ethyl alcohol, axetic aldehyde, acetic
acid, ethylic acetate. Trinh bay phwong phap hoa hoc dé nhan ra cac dung dich trén. Viét phuong trinh hoa
hoc cua phan rng da xay ra.

Gidi
Dung quy tim 4m nhén ra acetic acid vi c6 hién twong quy tim hoa do.
Céc chat con lai cho phan tng 1an luot v&i dung dich AgNO3/NH; dun néng, chit nao c6 két tiia bac xuat
hién thi d6 1a aldehyde axetic.
CH,CHO +2| Ag(NH,),| OH — CH,COONH, +2Ag | +3NH, +H,0

Dung Na 1am thudc thir dbi voi alcohol etylic va ethyl acetate. Nhan ra alcohol etylic vi c6 sui bot khi thoat
ra.
C,H,OH +Na— C,H,ONa +%H2 0

(sui bot)
Chat con lai 14 ethyl acetate khong hién tuong gi.
Vi du 2: Viét cong thirc cu tao cac ddng phan mach hd c¢6 cong thirc C,H,O, va trinh bay phuong phap hoa
hoc dé nhén biét timg ddng phan trén dung riéng biét trong cac lo mat nhan.
Gidi
« Cong thiic cau tao:
CH;-COOH: Acetic acid
HCOOCH;: Methyl formate
CH,OH-CHO: 2-hidroxietanal
« Nhan biét:
- Dung quy tim am lam thudc thir nhan ra acetic acid vi c¢6 hién tugng quy tim hoa do.
- Hai chét con lai cho téc dung lan luot v6i Na, néu c6 si bot khi thoat ra 1a 2-hidroxietanal.
CH,OH - CHO + Na — CH,ONa- CHO + %Hz 0

(sui bot)

Chat con lai 1a methyl formate.
Luru y: Khong ding dung dich AgNOs/NH; dun nong dé nhan biét methyl formate va 2-hidroxietanal vi déu
c6 két tua silver xuét hién.
HCOOCH; +2| Ag(NH, ), ] OH — (NH, ), CO, + CH,0H + 2NH, +2Ag | +H,0

CH,OHCHO +2 | Ag(NH,),| OH — CH,0HCOONH, +3NH, +2Ag | +H,0

Vi du 3: Chi ding nudc bromine 1am thudc thir hiy trinh bay phwong phap hoa hoc dé phan biét cac dung
dich riéng biét sau dung trong cac lo mét nhan: fomic acid, aldehyde axetic, ethyl acetate.
Gidi
Dung nuéc bromine 1am thudc thir. Nhén ra:
- Fomic acid: Co sui bot khi thoat ra
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HCOOH +Br, —» CO, T +2HBr

- Aldehyde axetic: Lam mat mau nuéc bromine
CH,CHO +Br, +H,0 — CH,COOH + 2HBr

- Chat con lai 12 ethyl acetate khong hién twong gi.

PHAN C: BAI TAP TU CAC PE THI CHON LOC
Cau 1: (Trich dé thi chuyén Héa THPT Chuyén Nguyén Trai Hai Dwong 2012-2013)
Thuy phan hoan toan 19 gam hop chét hitu co A (mach hé tac dung duoc v6i Na) thu duoc m; gam B va m,
gam D chtra 2 loai nhom chuec.

Dbt chay hoan toan m; gam B cén 9,6 gam O, thu dugc 4,48 lit CO, va 5.4 gam H,O.

Dbt chay hoan toan m, gam D can 19,2 gam O, thu duoc 13,44 lit CO, va 10,8 gam H,O
Xac dinh CTPT va CTCT ciia A, B, D. Biét A ¢6 CTPT trung CTDG va cac thé tich khi do ¢ PKTC

Hudéng dan giai
CTPT (B)CzHaO,‘ CTCT (B)CHjC[‘bOH,‘
CTPT (D): C;HsO;3 ; CTCT (D): HO-CH,-CH.COOH hoac CH;-CH(OH)-COOH.
CTPT (A) CsH1,05;, CTCT (A) HO-CH,-CH,COOCH>-CH,COOC-H
hodc CH;-CH(OH)COOCH(CH;)COOC>Hs.....

Céau 2: (Trich @ thi chuyén Héa THPT Chuyén Thai Nguyén nim hoc 2022-2023 )

Hon hop A gdm mot axit hitu co va mot este (cac chat khong chira nhom chirc nao khac)

bét chédy hoan toan mdt lugng A thu dugc 2,128 lit CO, (dktc) va 1,71 gam H,O. Mét khéac 2,13 gam A tac
dung vtra du voi 10 gam dung dich NaOH 10% dun ndng. Sau khi phan img xdy ra hoan toan, c6 can dung
dich thu dugc mot chit rin khan B va phan hoi D. Hoa 1ong D roi cho vao binh dung Na du nhan thay sau
phan tmg khéi lwong binh ting 9,205 gam. Xac dinh cong thirc cdu tao va tinh phan trim khéi luong mbi
chat trong hdn hop A. Biét rang trong A s mol axit > s mol este > 0,0075

Huéng din giai

A{ axit ., { CO,:0,095mol v, =, , p {a}(it no, ®nchec, mchhé:C H, O,
este |H,0:0,095m0l " | esteno, n chec, mtchhé :C H, 0,
v TS g 25l 'RCOOH |
R — .= X MO
. * 10-10.10% l,frTEtEhEt raB= A{ ! B luRCDONa
{ﬂ.‘l{{'! |t Smal | RCOO- R':y mol
. Cetndmugtheg , , )
este [ | H.O 0.5+ x)ymol
' D| = —tlad . =9,205 gam
\. ] R'OH : y mol "osenNat g &
PTHH
RCOOH +NaOH — — RCOONa+H.O
Maol X * X
RCOO-R'+NaOH — — RCOONa+R'OH
Mol Y ¥ Y
2H,0 + 2Na — — 2NaOH+ H,
Mol (0,5+x) 054

-

2R'OH + 2Na — — 2R'ONa+ H,
Mol v

bd | =

Ta co:
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n =x+y =0,025

Na

Ix>y>0,0075
18.(0,5+x) + (R'+17).y- 3.‘ D*E;ﬂ" f} =9,205
0,025=x+y>y+y  [0,0075<y<0,0125 025
= 1 1>0,0075 = 0,28 = 0,0075 < ——" < 0,0125
(R 1)y =0,28 Y TR
'y =0,01

= 23,4<R'<383= R'=29(C,H.-)= {x=0,015
(R +45).0,015+ (R +44 +29).0,01 =2,13

( 74.0,015 ) )
CH.- CH, - COOH :———=100% =52,11%
= R =29(C,H.-)= A ' - 2.13

\CH,- CH,- COO- CH,- CH,:100%- 52,11% =47,89%

Cau 3: (Trich @ thi chuyén Héa THPT Chuyén Lang Son nim hoc 2022-2023 )
Hay giai thich vi sao dng din nudc thai tir cic chiu rira bat bi tic do dau md nau an du thira. Mbi khi bi tic
nhu vy, ngudi ta thuong do xit ran hoic dung dich xat ddc vao mot thoi gian s& hét tic, viét phuong trinh
hoa hoc xay ra.

' Huéng din giai

Ong dan nude thai tir cic chdu rura bat bi tac do ddu m& nau an du thira do ddu m& 1a chat béo khong tan
trong nudc. Su dung xuit rin hoic dung dich xut ddc s€ xay ra phan ung xa phong hoa tao san pham 1a
glixerol va mudi hitu co déu 1a chat d& tan trong nudc nén dé bi rira troi do vay 6ng s& hét tic.

(RCOO),C H, + 3NaOH — 3RCOONa + C,H,(OH),

Cau 4: (Trich dé thi chuyén Héa THPT Chuyén Lao Cai nim hoc 2022-2023)
Chét béo B tao boi glixerol CsHs(OH); va axit A. Dé tao duoc xa phong tir B ngudi ta thuc hién cac budc
lan luot nhu sau:
Buoc I: Cho 178 gam B va 128 gam dung dich NaOH 25% vao trong mot bat str.
Buoc 2: Pun nong hon hop trong bét str, dong thoi khudy déu. Sau khoang thoi gian 3 — 5 phit lai thém vao
hdn hop mét it nudc cit.
Burée 3: Thém vao hon hop thu duge sau bude 2 mot lugng du dung dich NaCl bao hoa.
Buée 4: Tach lay phan xa phong thu duoc sau bude 3, thém huong liéu va tao hinh dé thu duoc thanh phdm
1a xa phong mang di su dung.
i. Viét cong thirc cdu tao ctia chat béo B va viét phuong trinh phan Gng xay ra & bude 2. Cho biét vai tro cla
NaCl ¢ budce 3.
ii. Tinh khdi luong xa phong thanh pham gia st hiéu sudt ciia toan bo qué trinh diéu ché xa phong 1 80% va
mudi cta axit A chiém 60% khéi lugng cia xa phong thanh phim thu duoc.
Huéng din giai
3n+1 .
PTPU: CHyuCOOH+ 2 0, — — (n+1)CO, + (n+1)H;0
284 018
= 14n+46 n+l=,=17
= Cél’lg thire (C17H35COO)3C3H5
Ta c6: ng = 0,2 mol; nxwon = 0,8 mol = NaOH du

(C17H35COO)3C3H5 + 3NaOH - 3C17H35COON& + C3H5(OH)3

80%
0,2 -T 7 048

Vai tro ctia NaCl: ting ti trong = xa phong ndi 1én = tach 16p t6t = thu san pham
MC, . H3sCO0Na =0,48.239 =145,92(g)
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_ Mg :w =243 2(q)

Caiu 5: (trich tir dé thi chon HSG 16p 9 tinh Ninh Binh nadm hoc 2021-2022 )

Cho chit béo X 1a trieste cua glixerol véi axit stearic (cong thirc cdu tao cua axit stearic 1a
C17H3sCOOH). Tién hanh thi nghiém héa hoc sau:

Cho mot lugng chit béo X vao cbe thuy tinh chiu nhiét dung mét lwong du dung dich NaOH,
thiy chat trong cdc tach thanh hai 16p; dun s6i hdn hop mét thoi gian dén khi thu duge chét long
dong nhat; dé ngudi hon hop va thém vao mot it mubi an, khudy cho tan hét thdy hdn hop tach
thanh hai 16p: Phia trén 13 chit rin mau tring, phia du6i 1a chat 1ong.

1. Xac dinh cong thirc cdu tao cua X va viét phuong trinh héa hoc xay ra.
2. Hay cho biét 16p chét rin mau tring thu duoc 13 chat gi?. Néu vai trd ctia mubi 4n trong thi
nghiém trén.

Hudéng dan giai
l.
- CTCT cua X: (C17H35COO)3C3H5.
- PTHH;: (C17H35COO)3C3H5 + 3NaOH — 3C17H35COON& + C3H5(OH)3
2.
- Lop chit rdn mau tring thu dugc la xa phong (mudi natri cta axit béo). )
- Vai tro cua NaCl: lam tang khoi lugng riéng cua dung dich va lam giam d¢ tan muoi natri cia axit béo.

Céu 6: (trich tir dé thi chon HSG 1ép 9 tinh Binh Pinh nim hoc 2021-2022 )
Hon hop M gdm axit cacboxylic X, ancol Y (déu don chirc) va este Z dugc tao tir X va Y. Dot chay hoan
toan m gam M can dung 0,51 mol O,, thu dugc 19,712 lit (dktc) hdn hop gém khi CO, va hoi H,O (c6 ti 18
mol 1:1). Mat khac, m gam M tac dung vura da véi 40 gam dung dich NaOH 10%, thu dugc mudi cua axit X
va ancol Y. Cho lugng ancol ndy tac dung hét véi Na du, thu dugc 1,568 lit H, (dktc). Xac dinh cong thic
cAu taocau X, Y, Z.

Hwéng din gidi

Ny, =N, =0,44™
n,, =0,51™

In_, =01™

n,, =0,07™

| Axit: RCOOH :a™
Ancol :R'OH : b™
Este: RCOOR':c™

Goi cong thirc cac chat nhu sau:
RCOOH +NaOH — — RCOONa + H20
RCOOR’+NaOH — 7> RCOONa + R°"OH

2R°'OH + 2Na — — 2R’ONa + H2
Nyoy =a+c=01(1)

M, :b;‘: =0,07 (2)
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"a:ﬂ,mw
~ %, 2a+b+2c+2051=2044+044 (3)— {b=01™
‘_c:ﬂ,mm“‘

L, m, =44.0,44+18.0,44- 32.0,51=10,96"
m,, =0,06(R +45)+0,1(R"+17)+0,04R +R '+ 44) =10,97— R+14R"'=48
(R'=15(CH,- ) 'Axit:t?Hz =CH- COOH
“{Ro27CHA) rﬁkrm:cn :CH,OH

- 'Este:CH, =CH- COOCH,

Ma:

Ciu 7: (trich tir dé thi chon HSG 16p 9 tinh Quang Nam nim hoc 2021-2022 )

Dau, m& dung lam thue pham c6 dlem gi glong va khac voi dau, m& dung dé boi tron xe, may (dwoc tich ra
ttr ddu md) vé thanh phan nguyén t6 va cdu tao? Trinh bay phuong phap hoa hoc phan biét hai loai chét trén.
Huwéng din gidi
+ Dau m& duing 1am thyc pham 1a hdn hop cac dan xuat hidrocacbon, trong phén tir ¢6 chira C, H, O.

+ Dau m& dung dé boi tron may 13 hdn hop cac hidrocacbon, trong phan tir ¢6 chira C, H.
V& céu tao: Dau, m& dung 1am thuc pham 14 céc trieste cua glixerol va céc axit béo.

Dau m& dung dé boi tron may 1a nhimg hidrocacbon (S6 C > 5), ¢6 dang C,H,,.
- Cach phan biét bang phuong phap héa hoc : Pun hai loai v6i dung dich kiém (NaOH).
Loai ndo tan dugc trong kiém d6 1 ddu, m& dung lam thyc pham.

tﬂ
(RCOO0);C;Hs +3NaOH — —7 3RCOONa + C;Hs(OH);
Loai nao khong tan trong kiém d6 1a hidrocacbon, dau m& dung dé boi tron xe, may.

Céu 8: (trich tir dé thi chon HSG 16p 9 tinh Lao Cai niim hoc 2021-2022 )
Tién hanh phan tng este hoa gitta C,H,COOH (A) va rugu C,H,,.OH (B). Do phan tmg xay ra khong hoan
toan nén sau phan tng tach 1ay hdn hop X chi gdm este, axit va ruou.
Lay 1,55 gam X dem ddt chay hoan toan thu dugc 1,736 lit CO, (dktc) va 1,26 gam nudc.
Lay 1,55 gam X cho tac dung vura du voi 125ml dung dich NaOH 0,1M. Trong hon hop sau phan Ung thu
dugc c6 m gam mudi va 0,74 gam rugu. Tach liy luong ruou r01 cho hoa hot hoan toan thi thu dugc thé tich
hoi ruou ding bang thé tich cua 0,32 gam O, ¢ ciing diéu kién vé nhiét do, ap suat.

a. Xac dinh cong thtrc phan tir cta axit (A) va rugu (B).

b. Tinh m. Tinh hiéu sudt phan tng este hoa va thanh phan phan tram theo khdi luong ctia mdi chét

trong X.
Huwéng din gidi
a. Khoi luong B = 0,74 gam, n B =no2 = 0,01 mol
= = =
Mp=74g/mol 14n+18=74 n=4
Vay B la C,H,OH.
Goia, b, c lan luot 1a s6 mol este, axit va rugu co trong hdn hop X.
1,736 1,26

Bao toan khdi luong: mo gongx) = 1,55 - me — my= 1,55-12. 2.4 —2. 18 =0,48 gam.

=
2a+ 2b+c =0,03 (I)
Cho X + NaOH:

CH,COOC,H2,;;+ NaOH — 7 CHy,COONa + C,H.+;OH

CH,COOH + NaOH — — CH,COONa + H,O
Theo d& bai va PTHH ta ¢6 : a + b = 0,0125(1I)
va: at ¢ =0,01 (III)
Gia h¢ phuong trinh (LILII): a = ¢ = 0,005 mol; b = 0,0075.
Theo dinh luat bao toan khéi lugng ta c6: 1,55+ 0,0125.40 = m + 0,74 + 0,0075.18
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= m=1,175 gam.
Mudi C,H,COONa c6: m = 1,175 gam, n = 0,0125 mol ™ M. = 94 g/mol
Z12x+y+67=947 12x+y=27 = x=2,y=3.
Viay A ¢6 cong thuc 1a C,H;COOH.
b. X¢ét phan tng este hoa: C;HyCOOH + C;Hz.OH 2CH,COOC:Haon1 + H2O
S0 mol axit ban dau: a + b = 0,0125 mol. S6 mol ruou ban dau: a+ 0,005 = 0,01 mol
0,005

than 1'1’ng= W.lOO%ZSO%.

m m..
Y%m cge = 1 egg .100%=41,29% ; %mmtz1—‘;’;.100%234,84%;%mrwou=23,87%.

Ciu 9: (Trich dé thi chuyén Héa THPT Chuyén Bic Kanj nim hoc 2022-2023)

Mot lugng axit hiru co cé cong thirc C,Ha, . COOH tac dung vira da véi 100ml NaOH 2M, ¢6 can dung dich
sau phan ung thu duogc 18,8 gam mudi. Mat khac néu tron lugng axit néi trén voi dung dich cé chira 0,25 mol
C,HsOH, mét it H,SO, dic, dun néng thu duoc 18 gam este. Tinh hiéu suat phan tng este hoa.
Huéng din giai

S6 mol ctia NaOH: 2*0,1 = 0,2 mol

CnHzn_1COOH + NaOH - CnHszOONa + Hzo
Khéi lwong ctia NaOH: 0,2*40 = 8 (gam)
Khdi lwong ctia H,0:0,2* 18 = 3,6 (gam)

, =18,8+3.6-8=14,4
Theo dinh luat bio toan khéi lugng: "CoHz,coon = 18,8+3.6-8=14, l9)

C.H,,,COOH + C,H;0H ELLES CyH,,.:COOC,H; + H,0
Khéi lwong ctia C,HsOH: 0,25%46 = 11,5 (g)
Khdi lugng ciia H,O: 0,25%18 = 4,5 (g)
Khéi lwong cua este thu dugc theo 1y thuyét: 14,4+11,5 -4,5=21,4 (g)

&*100:84,1%

Hiéu suét phan ung este hoa: 21,4

CAu 10: (Trich dé thi chuyén Héa THPT Chuyén Biic Giang nim hgc 2022-2023)

Hon hop X goém 3 este (déu mach ho, khong phan nhanh va khong chtra nhom chirc khac). Thuy phéan
hoan toan 33,15 gam X can dung vira da 300 ml dung dich NaOH 1,5M, thu dugc hon hop Y chta 3 ancol
(ruou) déu no va hdn hop mudi Z. Lay toan bd Z dun néng véi hdn hop voi toi xit, thu duge duy nhat mot
hidrocacbon don gian nhét co6 thé tich 1a 9,408 lit (dktc). Mat khac, d6t chay hoan toan 33,15 gam X can
dung vira du 34,44 lit khi O, (dktc). Biét trong phan tir ancol mdi nguyén tir cacbon no chi lién két ti da voi
mot nhom OH.

a. Xac dinh cong thuc cAu tao cua céc este trong X.

b. Xac dinh thanh phan phan trim khéi luong cia céc este trong X.

(Phin sing véi 16i xiit: R(COONa), + aNaOH — “"*— R(H), +aNa :E'D_.\)
Huéng din giai

Ta co:

Nnaon = 0,45 mol

Hidrocacbon don gian nhat 1a CHy, "' =0,42mol

Mudi c6 mach khéng phan nhanh dun néng véi voi toi xt tao ra CH, 14
CH;COONa va CH,(COONa),.

CaO

CH,COONa + NaOH ~ #  CH, + Na,COs
_ CaO

CH,(COONa), +2NaOH ~ © ~ CH, + 2Na,CO;

CH,(COONa), y (mol) ~ |x+2y =0,45 |y =0,03
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33,15 gam X (ncoo =0,45mol) + 1,5375 mol O, — CO, a (mol) + H>O b (mol)
12a +2b =33,15- 0,45.32 {a =1,35 (mol)
(=4

2a+b =0,45.2+1,5375.2 b =1,275 (mol)

_ BTKL-BINT_, {

Neoo

- Néu ca 3 este no, mach hé hai chire thi 2 (loai).
— Trong X c6 este no mach hé don chure (z mol) va este no, mach ho hai chire (t mol)
t=0,075 mol — z=0,45-0,075.2= 0,3 mol

N, - Ny o =0,075<

c=L3 _3

0,375
Dua vao t va s6 mol CH,(COONa), — Hon hgp X gom 1 este no, don chirc, mach hé 1a CH;COOCH; va 2
este 2 chuc, no, mach hé (C'ifH_?ﬁ- )04 ).

BTNT C: 0,075.n +0,3.3=1,35 > n=6
Do este CH;COOCH; c6 mol gbc axit 1a 0,3 ma tong 13 0,39 nén gdc axetat con cé trong este 2 chirc khac
hay c6 ancol hai chirc.
Vay thi este 2 chirc con lai phai c6 ancol khac CHsOH, khi d6 phan tir este ing v6i cac gde axit trén phai co
6 C>6.
= Este 2 chiic déu c6 6C
Bao toan mol cac goc axit ta c6 CTCT va sb mol cac este la:
CH,COOCH, 0,3 mol

CH,COOC,H,00CCH, 0,045 mol
C,H,00C - CH, - COOCH, 0,03 mol
74.0,3

0
oMepo0, =

.100% =66,97%

2

146.0,04
%mCH3COOCH200CCH3 :%- 100% =19,82%

0 — 0
YoM, oy coo,c,m,) —13,21%

Céu 11: (Trich dé thi chuyén Héa THPT Chuyén Phii Tho niim hoc 2022-2023)
Cho m gam hén hop X gdm chat béo (C,Ha i COO);C3H;s va este CH;COOC,H; tac dung véi 1,0 lit dung
dich NaOH 0,3M, dun néng. Sau khi phan tng xay ra hoan toan thu dugc hdn hop A. Trung hoa A bing
dung dich HCI vira du, thu duoc hdn hop ancol Y va hdn hgp mudi Z. D6t chay hoan toan Y trong khi oxi
du, thu dugc 11,0 gam CO,. Mat khéc, dbt chay hoan toan mudi cia axit hiru co trong Z can vira da 89,6 lit
O, (dktc), thu dugc khi CO,, H,O va 10,6 gam Na,CO:s.
a) Viét cac phuong trinh hod hoc xay ra.
b) X4c dinh cong thirc phén tir cia chéat béo va tinh gia tri cia m.
¢) Tinh khéi lwong timg mudi trong Z.
Huwéng din gii
Goi x va y 1an Iugt 1a s6 mol chat béo (CoHzn1CO0):C;5Hs va este CH;COOC,H;s (x, y > 0).
Céc phan ung xay ra.
(CiH21CO0);C;3Hs + 3NaOH — 3C,H201COONa + C;Hs(OH); (1)
CH;COOC,Hs + NaOH — CH;COONa + C,HsOH 2)
NaOH + HCI — NaCl + H,O

n
Theo (1):  GMs(OHs=x mol: "\Cobizn.1000Na_ 3x mol

n n
Theo (2): C2HsOH =y mol;  HIONa= y o).
Khi @6t chdy hoan toan hon hgp Y:
7
£ o
C;Hs(OH); + 20, — — 3CO, + 4H,0 3)
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tO
C,HsOH +30, = = 2CO,+3H,0 4
11

n n n A
Tir (3) va (4) taco:  “O2=3 CMs(Ofs 4 MO0 = 44 = 025 mol = 3x +2y=0,25 D
Mait khac, khi dot chay hoan toan Z:

o]

2C,HapiCOONa + (3n + 1)0; — — (2n+ 1)CO, + (2n + DH,0 + Na;CO;  (5)

tO
2CH;COONa + 40, — — 3CO0; + 3H;0 + Na,CO; (6)
1 10,6
. L 106
Theo (5) va (6) taco:  M2%3= 2 Mz — 106 = 0,1 mol = 3x+y=0,2 (I0)

Tu (I) va (II) ta dugc: x =y = 0,05 mol.

Theo (5) va (6) ta c6: 1©2=2CH:CO0Na 4 (31 ¢ 1y MerbnacOONa _ 4 11
~ 0,1 +(Bn+1)x0,05%3=0,4 ~ n=17.

Vé.y céng thli'C phén tor cua Ché{l'[ béo 1.’;1 (C17H35COO)3C3H5 hay C57H11006.
Gia tri cia m la: m = 0,05 X890 + 0,05 <88 = 48,9 gam

Khéi lugng timg mubi trong hdn hop Z 1a:

M) Hscoona_ 5 %0,05 %306 = 15,3 gam
Mencoona_ ) 05 x82 = 4,1 gam

Cau 12: (Trich dé thi chuyén Héa THPT Chuyén Quéang Tri nim hoc 2022-2023)

Pét chdy hoan toan 35,2 gam mdt este A (chira C, H, O) thu dugc 70,4 gam CO, va 28,8 gam nudc. Biét ti

khéi hoi cia A d6i véi CO» 122 .
a) Xac dinh cong thirc phan tir va viét cong thirc cau tao co6 thé co cua este A.

b) Thity phan hoan toan 35,2 gam hdn hop X gdm hai este trong s6 cac dong phan este cua A noi trén bang
4 lit dung dich NaOH 0,2M. Sau phan tng c6 can dung dich thu dugc 53 gam chat ran khan gom NaOH va
hai mudi cua hai axit hitu co dong dang ké tiép. Xac dinh cong thuc cau tao va tinh khoi lugng moi este

trong hon hop X. 3
Huwdng dan giai

a. Cohg thoa phah tiivaaoig thia caatab ad A

M, =44.2=88
70,4
n.,— = r =1:6=.."- n =1}6
. =" c
0 :Efés :1}6:';- rh zzm?o :3:2
— B-_I-KL_-. ngﬂl'rg-b- :35r2_ 1:612' 3;2 :U,S

16
= NNy N =1,6:32:08=2:4:1

= CTPTcUdA:(CH,0,), = M, =44n=88= n=2= CTPTcudA:CH,0,. CatiCTCT CUBA :
HCOOCH,CH,CH, HCOOCH (CH,),

CH.COOCH,CH, CH-CH,COOCH,

b. Xat fiinh cofig théx casi taib vadinh khail66ihg makieste trong hoahdp X

35,2

N == =0, 4,10 =4.02=0,8

RCOOR + NaOH — — RCOONa + ROH
04— 04 0.4

= NMyponeg =0,8- 0,4=0,4
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'R, =15(CH.-)

. =(R+67).0,4+40.0,4=53= R=255
= Mosscs =R+67) ” ~ IR, =29(C,H,-)

CTCT 2 ecte| CH,COOC H, :a(mol)
| C,H,COOCH, : b(mol)
CH,COOCH, + NaOH — — CH,COONa + CH.OH
d— d
C_H.COOCH, + NaOH — — C_H.COONa + CH,OH
b— b
(a+b =0,4 'a=0,1
m, .. =82a+96b +40.0,4 =53 b=0,3

”]CH:CDCCZH: =88.0,1=|8,8g
= = 3
M coocr, =806.0,3 =26,49

Cau 13: (Trich dé thi chuyén Héa THPT Chuyén Thanh Héa nim hoc 2022-2023)

Hdn hgp X gom 3 este don chirc, mach hd, tao thanh tir cing mdt ancol Y véi 3 axit cacboxylic (phén tir chi
¢6 nhém —COOH, trong d6 c6 hai axit no 1 dong dang lién tiép va mot axit khong no chira mot lién két doi
C = C trong gbc khong nam & dau mach cacbon). Thity phan hoan toan m gam X bang dung dich NaOH, thu
duoc 9,78 gam hdn hop mubi va a gam ancol Y. Cho a gam Y vao binh dyng Na du, sau phan tn thu duoc
1,344 lit khi va khéi lugng binh ting 5,4 gam. Mat khac, néu dot chay hoan toan m gam X thi thu dugc H,O
va 10,752 1it CO, ¢ dktc. Tim cong thirc cau tao va phan tram khdi luong mdi chat trong X.

Hudéng dan giai

Goi cong thirc chung cta ca 3 este don chirc ¢6 dang: R-COO-R’
R-COO-R’ + NaOH — 7 R-COONa + R’-OH
2R’-OH +2Na — 77 2R’-ONa + H,
Sau phan ung thu dugc 1,344 lit khi va khoi luong binh tang 5,4 gam
- 0,06.2.(R*+17)-0,06.2=54 — — R’>=29 (C,Hs-)
Mit khéac: thu duoc 9,78 gam hon hop mubi => (R+67).0,06.2=9,78 gam — — R=14,5
Vay c6 mot este c6 dang: H-COO-C,H;s
Mit khéc c6 hai axit no 1a dong dang ké tiép nhau — = Vay este thir ¢ 1a: CH;-COO-C,Hs
Este khong no c6 1 lién két doi co cong thire phan tir: C,Han202 ‘
bat s6 mol cia cac este: H-COO-C,Hs, CH;-COO-C,Hs va C,H;,20; lan luot 1a x, y va z mol
Tacoé mx=0,12.(14,5 + 44 + 29) = 10,5 gam
Trong X c6 : C: 0,48 mol; O: 0,12.2 = 0,24 mol => H: 0,9 mol
0,9
=>7=048— 2 =0,03 mol =>x+y=0,09 mol (1)
Taco: 0,09.3+0,03n<0,48 — 7 n<7 va 0,094 + 0,03n > 048
~—7n>4
Mit khac: mot axit khong no chira mét lién két d6i C=C trong gbc khong ndm ¢ ddu mach cacbon
Vay axit c6 CH3-CH=CH-COO-C,Hs (n = 6)
Taco : 74x + 88y + (14n + 30).0,03 = 10,5 gam 2)
Tt (1) va (2) =>x = 0,06 mol va y = 0,03 mol
Vay phan tram khoi lugng cua ting este
H-COO-C,Hs: 42,29% CH;-COO-C,Hs: 25,14% C;3Hs-COO-C,Hs: 32,57%

Céu 14: (Trich dé thi chuyén Héa THPT Chuyén Thira Thién Hué nim hoc 2022-2023)
Dbt chay hoan toan 26,40 gam mot este X ¢ cong thirc C,H,0,. Cho toan bd san phﬁm chay vao binh dung
dung dich Ca(OH), du, sau khi cac phan ing xdy ra hoan toan thu dugc 120 gam két tia va mét dung dich
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c¢6 khoi lugng giam 45,60 gam so véi khéi lugng dung dich Ca(OH), ban dau. Mat khéc, thiy phan hoan
toan 7,04 gam este X trong 110 gam dung dich NaOH 4%, ¢6 can dung dich sau phan tmg, thu dugc chat
rin khan Y. Nung néng toan bo lugng Y véi bot CaO, thu dugc 0,48 gam mot chét khi.
a) Viét cac phuong trinh phan tng hoa hoc xay ra.
b) Xéc dinh cong thirc phan tir va cong thire cdu tao ciia X.

Huwéng din giai

tO

4CH,0, + (4x+2y-4)0, —  4xCO, +2y H,O (1)
CO, + Ca(OH), du— CaCOs + H,O (2)
Neo =N _120_ 1,2mol;

co,~caco, =700 > >
A M gy dich giom= Meaco, ™ Mco,~My,0=45,6 g = my ,=21,6g ny ,=1,2 mol
Trong X: nc = 1,2 mol; ny = 2,4 mol; no = 0,6 mol = nx = 0,3 mol = CTPT cua X: C4Hs0,
Trong thi nghiém thuy phan X: nx = 0,08 mol; nn.on = 0,11 mol

RCOOR’ + NaOH — RCOONa + ROH (3)

0,08.......... 0,08........ 0,08
Calht"
RCOONa+ NaOH —™ RH+ Na,CO, (4)
0,03....cccvinnnn. 0,03..cciiiiin 0,03
4
= My = % =16 = Khi 1a CH; = CTCT cua X;: CH;COOC,H;s

Céu 15: (Trich dé thi chuyén Héa THPT Chuyén Vinh Phiic nim hoc 2022-2023)
Hdn hop X gdm hai este no, mach hd. Cho X tac dung v6i dung dich NaOH vira da, thu duoc hdn hop Z gébm
2 ancol (sd nguyén tir cacbon trong mdi phan tir ancol khong vugt qua 3) va 12,3 gam mudi ciia mot axit
cacboxylic (mubi Y). Bt chay hoan toan Y thu dugc 7,95 gam Na,CO;. Mit khac, ddt chay hoan toan Z thu
duoc 3,36 lit khi CO, (dktc) va 4,32 gam H,O. Tinh phan tram khdi luong ctia este c¢6 khdi lugng mol phén tir
16m hon trong X.
Huéng din giai
A Z: 2 ancol — "= COL'S + H,0"

_ +NaOH_,

X

B Y: 1 mubi — = Na,CO:*™ =~ = RCOONa®'s — = CHyCOONa: 0,15
Nancol = Nco2 — NH20 = 0,09 CH}OHO’(B; C2H4(OH)20’06 (CH3COO)2C2H4I 79,78%
Ancol - -
Nc = NoH, Sé) Ctb = 1,67 CH3OHO’06; C3H5(OH)3 (CH3COO)2C3H5I 59,56%

Céu 16: (Trich dé thi chuyén Héa THPT Chuyén Yén Bai niam hoc 2022-2023)

Cho 23,6 gam hdn hop G gdm mét este don chirc va mot axit hitu co don chirc ¢6 ti 1& mol
twong ung 1a 1:2. Pun néng G véi 300 ml dung dich NaOH 1M vura da thu duge mot ancol va 28,8
gam mot mudi.

Xac dinh cong thirc cdu tao cua cac chit trong G.

Huéng din giai

Nnaon = 0,3.1 = 0,3 (mol)—ng = nnaon = 0,3 (mol)
0,3.1
Neste = 3 = 0,1 (mol) — Naxit = 0,3 — 0,1 = 0,2 (mol)
Vi sau phan tng chi thu duge mot mudi va 1 ancol
bit cong thue cua este don chirc va axit hitu co don chuc 1an luot 1a RCOOR, va RCOOH

PTHH: RCOOR, + NaOH —— RCOONa+R,0H (1)

0,1 0,1 0,1 0,1 (mol)
RCOOH +NaOH — RCOONa + H,O 2)
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0,2 0,2 02 02  (mol)
MRCOONa =96 (g/mol) — MR =96-67=29

Thoa man R la C,Hs-

Ap dung dinh luat bio toan khéi luwong, ta co:

mH:D * mR,DH
ma + MNaOH = Mmubi +
leoH
— =23,6+0,3.40 -28,8 -0,2.18=3,2 (g)
3,2
MR,0H = 01 32 (g/mol) - Mr, =32 -17=15

Thoa man R, 1a CH; —
Vay CTCT cua RCOOR; 1a C,HsCOOCH;

CTCT cua RCOOH 1a C;HsCOOH

Céu 17: (Trich dé thi chuyén Héa THPT Chuyén Tuyén Quang nim hoc 2022-2023)
Pun néng 26,5 gam hdn hop X chira mot axit khong no (c6 1 lién két C=C trong phan tr) don chirc mach ho
va mot anco] no, don chirc, mach ho voi H2$O4 dac lam xtc tac, thu dugc m gam hon hgp Y gom este, axit
va ancol. Dot chay hoan toan m gam Y can dung 36,96 lit khi O, (dktc) thu dugc 55,0 gam khi CO,. Mat
khac, cho m gam hon hop Y tac dung voi dung dich chira 8,0 gam NaOH, ¢6 can dung dich thu dugc bao
nhiéu gam chat ran khan? )
Hwéng dan giai

Goi cong thirc ctia axit 1a C,H,, ,COOH ¢6 s6 mol laa véin>2

Goi cong thirc ctia ruou 13 CpuHom OH ¢6 s6 mol 12 b véi m > 1

Theo gia thiét: a( 14n + 44 ) + b( 14m + 18 ) =26,5 (1)

Theo gia thiét: No,= 36,96 /22,4 = 1,65 mol; Ncoz = 55/44 = 1,25 mol;

NNaon = 8/40= 0,2 (mol)
H.S0,.t°

CuHz0\COOH + CuHantOH == = = CyHou 1 COOCoHop:1 + H;0

Hon Hop Y gdm: C,Han COOC Homi1 3 CoHant COOH; CriHom:OH

D6t chay Y thuc chat 1a dbt chay hdn hop X

C.H,,,COOH + (1,5n) O, > (n+1) CO,+nH,O

a I,5an a(ntl) an
ColHomiOH+ (1,5m) O, > m CO; + (m+1)H,O
b 1,5bm bm b(m+1)
Ta co hé: I,5an +1,5bm=1,65=>an+bm=1,1 (2)

a(nt+1) +bm=1.25 (3)
Giai 2,3: a=0,15.
BTKL : My, + Mo = Meox Mo => Mo =24,3g => N0 = 1,35 mol
an +b(m+1)=1,35 ==b=0,25
Thay vao 2: 0,15n+0,25m=1,1 =>3n+ Sm=22
m| 1 2 3
n| loai 4 loai
Vay axit la: C4H,COOH: 0,15 mol; ankol 1a C;HsOH: 0,25 mol
CH,COOC,Hs +NaOH = C,H,COONa + C,HsOH
C4H7COOH + NaOH —= C4H7COON21 + HzO

- Theo phuong trinh: NcH,cOONa = TNINaOH phan tmg = Nc,H,cooH = 0,15 mol
=> niNgon du = 0,2 - 0,15 = 0,05 (mol)
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— Megn = Mpuéi T Myaorae = 0,15 x 122 + 0,05 x 40 = 20,3 gam

Ciu 18: (Trich @@ thi chuyén Héa SGD thanh phé HCM nim hoc 2022-2023)
Pun néng m gam mot chat béo X (khong 13n axit béo tu do) v6i dung dich KOH vira dii cho dén khi phan
g xdy ra hoan toan, thu dugc 0,92 gam glixerol, hdn hop Y gdm a gam mudi cua axit oleic
(C17H5;COOH) va 3,18 gam mudi ctia axit linoleic (C;-Hs COOH).
a) Tinh gid tri a.
b) Xéc dinh cac cong thirc cau tao ciia chat béo X.
Huéng din giai

a)
(C;HZC00),C,H,(00C,;Hy),, + 3KOH — XC,;H,,COOK +(3-X)C,,H;COOK + C,H,(OH),
0,01 ~ 003 ~ 00Ix ~ 00I13X) «— 00lnd
318
Nesmacoo Z00U3X) =222 =001 = x=2

d :rTL._nsz‘-rDﬂQ :U*Ulzm :6’4 {W}

b) Céc cong thirc cu tao cia chit béo X

C1?H33CCH:I_CH: C1?H33Cm_'CH:
C,,H,,CO0—CH C,,H,,CO0 —CH
C,;H,,COO—CH, C,;H,,CO0 ——CH,

Ciu 19: (Trich d@ thi chuyén Héa THPT Chuyén Binh Thuén nim hoc 2022-2023)

Xa phong hoa hoan toan m gam mét chat béo X voi dung dich NaOH vira di thu duoc a gam mudi natri cia
axit béo don chirc, mach hd Y va 36,8 gam glixerol. Mit khéac, ddt chay hét m gam X trén can ding vira du
32,6 mol O, va tao ra 22,0 mol H,O. Tinh a.

Huwéng din gidi
36,8
nglixerol = 92
Goi cong thirc cta chat béo 1a (RCOO);CsHs
(RCOO);C5Hs + 3NaOH — 3RCOONa + CsHs(OH)s
0,4 mol 1,2 mol 1,2 mol 0,4 mol
Bao toan nguyén t6 O:

=0,4 (mol )

6 Nerérpep 2n02: 2nc02+ Ny o
2
6.0,4+2.32,6 = "0+ 22
_ Mo, =228 (mol)
Theo dinh luat bao toan khdi lugng, ta co:
Mebmw 4 Mo, _ Mco,* Muo

= Mo = 22,8.44 +22.18 - 32,6.32 = 356 (2)
Theo dinh luat bao toan khoi lugng, ta co:

Mg + Myzon = Mrcoona + Myjixerol
= Mecoona = 356 + 1,2.40 — 36,8 = 367,2 (g)
Ciu 20: (Trich d@ thi chuyén Héa THPT Chuyén Pa Ning nim hoc 2022-2023)

Dbt chay hoa toan m gam hdn hop E gdm hai este mach hd X va Y (déu tao bdi axit cacboxylic va ancol,
Mx < My < 150) thu dugc 5,6 lit khi CO, (dktc). Cho m gam E tac dung vira du véi dung dich NaOH, thu
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duoc mot ancol Z va 8,45 gam hon hop mudi. Cho ‘toén bo Z t’éc dung véi Na du, thu dugce 1,4 lit khi H,
(dktc). Xac dinh cong thuc cau tao X, Y va tinh phan tram khoi lugng Y trong E.

Huéng dan giai
Vi Mx < My< 150 = X, Y chi c6 thé 1a este don chirc hodc este hai chirc

1,4 5,6 _
= 22,420,0625mol; Neo, = 22,4—0,25mol;

Ny

Ta co: NcooNa = NNaoH = NOH ciia rugu — 2 nH2 = 0,125 mol

Ma Neo =6 2*ncoons = S6 nguyén tir C trong mdi este phai gap d6i sé nhom chire este -COO

Khi thity phan E thu dugc 1 ancol va hdn hop mubi

= CTCT cua 2 este la HCOOCH; a mol; (COOCH3), b mol

Ta c6 hé pt: 2a + 4b = 0,25 mol
68a+134b=8,45¢

= a=0,075 mol; b = 0,025 mol

0,025%118
0,025%118+0,075*60

*100%=39,6%

0 —
A)mY trong E ™
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